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Conep:xanue

1. TlepedeHs IUTAHUPYEMBIX pPE3yIbTATOB OOYYCHHS 110 AWUCIUIUIMHE (MOIYJIO), COOTHECEHHBIX C IDIAHUPYSMBIMHU
pesyabratamu ocBoenus OIIOIT BO

2. Mecro nucnuuinHbl (Moaysst) B ctpykrype OIIOII BO

3. O6peM IUCTMIDIMHEI (MOIYJS) B 3a4ETHBIX €IWHHUIAX C yKa3aHHEM KOJIMYECTBAa YacOB, BBIACICHHBIX Ha KOHTAKTHYIO
paboTy o0yJaronuxcs ¢ mpemnoaasaTeneM (1o BUaaM yIeOHBIX 3aHATHIT) M HA CAMOCTOSITEIBHYIO pab0OTy 00yJarOIuXCs

4. ConepxaHne TUCHHIUIMHBI (MOMYIS), CTPYKTYPHPOBAaHHOE IO TeMaM (pa3zenaM) ¢ yKa3aHHEM OTBEICHHOTO Ha HHUX
KOJIMYECTBA aKaJIeMUYECKUX YacOB U BUIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTUYECKUH IJIaH KOHTAKTHOM U CAMOCTOSITEIILHOM PabOTHI MO TUCIUTUIAHE (MOTYJIIO)

4.2. CopeprxaHue TUCIUIUINHEI (MOJIYJIS)

5. [lepedeHp y4eOHO-METOANIECKOTO 00ECIICICHUS TSI CAMOCTOATEIIEHOW PaOOTHI 00yUarOIINXCs TI0 AUCITUTUTHHE (MOIYIIIO)
6. @OH/T OLIEHOYHBIX CPEJCTB MO TUCIHUIUTHHE (MOJIYITIO)

7. IlepedeHs muTEpaTyphl, HEOOXOIUMON JJISI OCBOCHUS TUCIIMILTHHEI (MOIYIIS)

8. IlepeueHp pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAITMOHHONW ceTH "MHTepHET", HEOOXOMUMBIX JJs OCBOCHHS
JTUCTIHTUIAHBI (MOIYIIS)

9. Meronndeckne yKa3aHUs A7l 00YYaIOMIUXCS 0 OCBOCHUIO TUCIIMIDTHHEI (MOYJIS)

10. Ilepeyerp WHPOPMAMMOHHBIX TEXHOJOTHHA, HCIIONB3YEMBIX IIPH OCYIISCTBICHHH OO0pa30BATENBHOTO IIpoIecca II0
JUCHHUTUIAHE (MOIYJ0), BKIIOYAs IMEPEUYCHb MPOrpaMMHOI0 obOecreucHus ¥ HH(DOPMAIMOHHBIX CIPABOYHBIX CHCTEM (MIPH
HE0OX0IUMMOCTH)

11. Omnwucanue MaTepHATbHO-TEXHUYCCKON 0a3bl, HEOOXOMUMOW JUIsl OCYIIECTBIICHHS OOpa30BaTEILHOTO MpoOIecca IO
JTUCIUILIAHE (MOYJITIO)

12. CpenctBa amanTanuyl TPENOAAaBaHUS AHUCIUIUIMHBI (MOIYINSA) K MOTPEOHOCTAM OOy4aroIIMXCs WHBAIUAOB U JUI] C
OTpaHUYEHHBIMHA BO3MOHOCTSIMHU 3JIOPOBBS

13. Ilpunoxenue Nel. DoH/ OLICHOYHBIX CPE/ICTB
14. Tlpunoxenne Ne2. [TepedeHs aurepaTypsl, HEOOXOJUMON AT OCBOCHUS AUCIIMILUINHBI (MOYIIS)

15. Ilpunoxenune Ne3. IlepeueHr MH(GOPMAMOHHBIX TEXHOJOTHH, HCIIONb3YEMbIX AT OCBOCHUS IUCLUIUIMHBI (MOIYIIS),
BKJIIOYAst IEPEYCHb IPOrPaMMHOT0 00€CTIeYeHNsI U MH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Mporpammy aucuurumebl paspabortan(a)(u) crapmumii mpenopasarenb, K.H. Anucumona J.C. (Kadenpa maremarukn u
OPHUKIATHON HHPOPMATHKH).

1. lepeyeHs MIaHMPYEMbIX Pe3yJILTATOB O0y4YeHMs] MO AUCHMIIMHE (MOIYJI0), COOTHECEHHBIX € IUIAHMPYEMBIMH
pesyabTatamu ocBoeHus OIIOII BO

OOyuarommiicsi, OCBOUBIINN AUCITUILTHHY (MOIYIIB), JOJDKEH 00J1aaTh CIeTyONUMI KOMICTECHITISMU:

Iugp Pacmiudposka
KOMIeTeHIUT npuodpeTaeMoii KOMNeTeHIHH
[K-3 CriocoOeH TpOEeKTHPOBaTh W ympaBiATh |T-mpoekramu, OCYIIECTBIATH TECTHPOBAaHHE KOMIIOHEHTOB

I/IHCI)OpMa].[I/IOHHLIX CHUCTEM, B TOM YHCJIC HHTCJIJICKTYaJIbHbBIX

IK-3.1. BHarbk ciocoObl MPOEKTHPOBaHUS U ynpasieHus | T-poekTaMu, TEXHOJIOTHH TECTUPOBAHHMS
[KOMIOHEHTOB HH()OPMAIIOHHBIX CUCTEM, B TOM YHCJIC HHTEIUIEKTYaIbHBIX

IK-3.2. [VMerp mnpoexTHpoBaTh W ympaBiaTh |T-mpoekramu, OCYLIECTBIISITH TECTHPOBAaHUE KOMIIOHEHTOB
MH(GOPMALIMOHHBIX CHCTEM, B TOM YHCIIE HHTEIUIEKTYalIbHbIX

[IK-3.3. [Bmametp CHOCOOHOCTBIO IPOEKTHPOBATH M YNPaBIATH |T-mpoekTamu, OCYIIECTBISATH TECTHPOBAHIE
|KOMHOH€HTOB MH(OPMAIMOHHEIX CHCTEM, B TOM YHCJIC HHTEIUIEKTYJIbHBIX

OOyyaronuiics, 0CBOMBUINI TUCHUILIHHY (MOJTYJIb):
JlomkeH 3HATh:

panuOHAJIbHBIC CIIOCOOBI NPUMCHCHUA CCTCCTBCHHOHAYYHBIX 3HaHHI>'I, TCOPETUYCCKOI0 M OSKCHCPHUMCHTAJIBHOI'O
HCCJICJOBAaHUS B Hqu)CCCHOHaHLHOﬁ ACATCIIBHOCTH, TCOPETUICCKUE OCHOBBI METOJIOB U MOJIeJIe UCCeI0BaHus onepaunﬁ.

JloJDKeH ymeTh:

PalMOHAIbHO IPUMEHATh €CTECTBEHHOHAYYHBIE 3HAHHS, METObl TEOPETUYECKOT0 U SKCIIEPUMEHTAIILHOIO UCCIIEI0BAaHUS
B Ipo(eCCUOHATIBHOM AEATEIbHOCTH, PELIaTh 3aJa4l JIMHEHHOTO IPOrpaMMHUPOBaHHs TPa(UUECKIM U CUMIUIEKCHBIM METO/IOM.

JlomxeH BlaieTh:

CIIOCOOHOCTBIO paOHAJIBbHO MPUMEHATH CCTCCTBCHHOHAYYHBIC 3HAHUS, MCTOABI TCOPETUYCCKOI'O0 U SKCICPUMCHTAJIBHOT'O
HUCCIICAOBAHHA, METOABI UCCIICIOBAHUA onepaunﬁ B HpO(I)CCCPIOHaHBHOfI JACATCIbHOCTH.

2. MecTro qucoumiInHabl (Moay.as) B ctpykrype OIIOII BO

Hannas qucumiuinHa (MoJylnb) BKmodeHa B pazgen " 51.B.02.06 Jucummiuubbl (MOayaun)" OCHOBHOH NpodeccHoHaTbHON
obpazoBarenbHoit nporpammbl 23.03.01 TexHOMOTHs TPAHCTIOPTHBIX IIPOLIECCOB U OTHOCHUTCS K YacTH, (POPMUPYEMOH yUaCTHUKAMHU
o0Opa3oBaTeNbHBIX OTHOIICHUH.
OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O0bem aMCOMIUIMHBI (MOAYJS) B 3a4eTHBIX €AMHHIAX C YKa3aHHEM KOJIMYeCTBA 4YACOB, BbIIeJEHHBIX HA
KOHTAKTHYI0 padoTy o0y4yalomuxcsi ¢ npemnogaBareneM (0 BHAAM Y4YeOHBIX 3aHATHH) M HA CAMOCTOSITEJIbHYIO PadoTy
o0yuarommuxcst

OO0m1ast TpPyA0EMKOCTh TUCIHIDTHHBI COCTABIISIET 2 3a4eTHRIX(bIe) eAnHUI(BI) Ha 72 daca(oB).

KonraktHas pabota - 10 gaca(oB), B TOM 4YmcIie JeKIuH - 4 gaca(oB), mpakTtudeckue 3aHsaTus - 0 gaca(oB), 1abopatopHbIe
paboThI - 6 yaca(oB), KOHTPOJIb CAMOCTOSITENBHOM paboTh - 0 gaca(oB).

CamocrositenbHas padota - 58 yaca(oB).
Konrpons (3auét / a3x3ameH) - 4 yaca(oB).

dopma IPOMEKYTOUHOTO KOHTPOIIS AUCHUIUIMHEL: 3a9€T B S5 ceMecTpe.

4. CopneprxaHue TMCOUILUIMHBI (MOAY.Is1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3je1aM) ¢ yKa3aHHeM O0TBeJeHHOT0 Ha HUX
KOJIN4YeCTBA aKaJeMHYeCKHX YaCOB M BH0B y4eOHbIX 3aHATHI

4.1 CTpykTypa ¥ TeMaTH4YeCKHUIi MVIaH KOHTAKTHON M CaMOCTOSATEIbHOI padoThl M0 TUCHHUILIUHE (MOIYJII0)
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1. [Tema 1. OCHOBHBIC MOHATHUS JUCIUAIINHBI 5 0 0 0 10
2. |Tema 2. OCHOBEI JIMHEHHOI'O MPOTPAMMMPOBAHUS 5 1 0 1 10
3 Tema 3. [IpukiagHble ONTUMHU3AIOHHBIC METOIBI PELICHUS 3a1a4 5 1 0 1 10
' |nmmHEHOTO MPOrpaMMHUPOBAHHUS
Tema 4 Teopus TRONCTBEHHOCTU 5 1 0 2 10
B Tema 5 Pemenue 3anad 1enQuucIeHHOTQ IPOrPAMMUPORAHUS B 1 0 1 10
Tema 6 Perienue :anad HeMTUHEWHOTQ TPOTPAMMUPQRAHUS 0] 0 1 o
Uroro 4 0] 6 B8

4.2 Conep:xaHne TUCHHILTAHBI (MOTYJIsT)
Tema 1. OcHOBHBIE NOHATHSA THCHUIIIHHBI

HpCI[MeT HUCCIICAOBAHUA onepaunﬁ n MCTOAbI OIITHMH3AIIHUH. OCHOBHBIE TOHATHSA U OIMpCACIICHUA. Kﬂaccmbnxauym u
MaTeMaTHYECKOe MOIEIUPOBAHME 3a/lad HCCIENOBaHMs onepanuil. DKOHOMHUKO-MaTeMaTHYECKHe MOJEIN 3ajad HCCIEJOBaHUSL
onepauuit

Tema 2. OcHOBBI IMHEHHOr0 MPOrPaAMMHUPOBAHUSA

@opmbl 3amucu M Kiaccubukauus 3anad JmMHerHoro mnporpammupoBanus (3JIII). T'paduueckuit meron perieHus
CTaHIapTHOM 3a1aun. MccnenoBanue u HaxoxaeHue perieHus ocHoBHoM 3JII1. CpoiicTBa 3a1a4 TMHEHHOTO MPOrpaMMHUPOBaHUSA

Tema 3. I[IpukiagHbie ONTHMU3ANHOHHBIE METOIbI PeNIEHUS 32124 JHHEITHOT0 MPOrPaMMHUPOBAHUS

Cumiuiekc-Meton (METOA IMOCISIOBATEIBHOTO yiydiicHus Iiana). OcoOble ciay4aW CHUMIUIEKC-MeToa. TaOmuuHbIi
cumiuiekc-mMeto1. [Tonsrue 06 M-merone (METO/Ie HCKYCCTBEHHOTO 0a3uca)

Tema 4. Teopust 1BOiiCTBEHHOCTH

DOKOHOMHUYECKash WHTEpIpEeTalns 3agadd, JBONCTBEHHOW 3agade 00 HCIIONB30BAaHUHM PECypcoB. BUIBI MaTeMaTH4ecKHX
MoJenel NBOMCTBEHHBIX 3aaau. HaxoxxaeHue perenust IBOMCTBEHHON 3a/1auM 10 PELIEHUIO UCXOIHOM

Tema 5. Pemenne 3a1a4 ne1049iCI€HHOT0 MPOrPAMMHUPOBAHHUS

Mertoasl orceuenus. Meton I'omopu. Perienue 3a1ad 1EIOYHMCICHHOTO NMPOTPAMMHPOBAHUS METOAOM BETBEH M I'paHUIL
(MBT'). Ananu3 ycTOH4YMBOCTH ONTUMaJIbHOTO perreHust 3J111

Tema 6. Pemenne 3a1a4 HeJTHHEITHOT0 MPOrPaMMHUPOBAHUS

Knaccuukamus 3amad oNTUMU3AIMHA ¥ aHATHTHYECKHX METOIOB pEIleHHs HEMWHEHHBIX 3amad. [ padudeckuit MeTon Uit

HEIIMHEWHOro nporpamMmupoBanus. Meron muHoxutenedl Jlarpanxka. PemieHue sKOHOMHMYECKHX 3alad METOAAMU HEIMHEHHOIO
IPOrpaMMHUpPOBaHus. Moieny BBIITyKJIOrO IPOrpaMMUPOBAHUS

5. lepeyeHb y4eOHO-METOAUYECKOTO OOecTeYeHHsl JIsi CAMOCTOATEbHOH PadoThl 00YYAIOIIUXCS MO THCIHILUIAHE
(Moay.J110)

CamocrosTensHas paboTa 00yJaroIUXCs BBIIOIHAETCS 0 3aJaHUI0 ¥ TP METOAMYECKOM PYKOBOJCTBE IIPETIOaBaTes, HO
6e3 ero HermocpenCTBEHHOro ydacTus. CamocTosTelbHas padoTa IOApa3essieTcs] Ha caMOCTOSTENIbHYI0 padoTy Ha ayIUTOPHBIX
3aHATUSAX W Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYI0 pabory. CamocTosTensHast padora 00yJarlomuXxcsi BKIIOYAeT KaK IOJHOCTHIO
CaMOCTOSATENIFHOE OCBOEHHE OTAETBHBIX TeM (Pa3/eNoB) AUCIHUIUINHBI, TaK U IPOpabOTKy TeM (pa3zesioB), OCBAUBAEMBIX BO BpeMs
ayaAMTOpPHOW paboThl. Bo Bpemsi camoCTOsITENbHOI paboThl 00y4aroliMecs: YMTAl0T M KOHCHEKTUPYIOT Y4eOHYI0, HAy4HYI |
CIIPABOYHYIO JIUTEPATYPY, BBIINOJHAIOT 3aJlaHWsd, HAIIPpaBJICHHBIC Ha 3aKPCIIJICHUC 3HAHUU H 0Tpa6OTKy yMeHHﬁ 1 HAaBBIKOB,
TOTOBATCA K TCKYIIEMY U TPOMEKYTOUYHOMY KOHTPOJIFO IO AUCHUITIINHE.

OpraHuzanusi CaMOCTOSTEIbHONW pPadOTHl OOYYaAIOMIMXCS PErJIaMEHTUPYETCSl HOPMATHBHBIMHM JIOKYMEHTaMH, Y4eOHO-
METOJIMYECKOH JIUTepaTypol M 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMH PECYPCaMH, BKITIOYas:

[Mopsinok opraHM3aniM W OCYIIECTBJIECHUs 00pa3oBaTENILHON NESTENFHOCTH 10 00pa30oBaTeNbHBIM IPOrpaMMaM BBICIIETO
obpa3oBaHMsi - TporpaMMam OakajaBpHaTa, HNporpaMMaM CIIeNHAIUTETa, MPOrpaMMaM MarucTparypbl (YTBEpKAEH NpHKa30M
MuHuncrepcTBa o6pa3zoBaHus U Hayku Poccuiickoit @enepannu ot 5 anpenst 2017 roga Ne301)

[Mncemo MunmcTepecTBa obpazoBanus Poccuiickoit ®enepamun Nel14-55-996un/15 ot 27 nos6ops 2002 r. "OO6 akTHBU3ALNN
CaMOCTOSATENILHOM PabOThI CTYAECHTOB BBICIINX y4eOHbIX 3aBeleHNit"

VYcraB (¢enepadbHOTO TOCYAapCTBEHHOI'O aBTOHOMHOIO oOpaszoBaTenbHOro yupexnaeHus "Kazamckwii (IIpmBormkckuit)
(denepanpHBIN yHUBEpCUTET"

[IpaBuna BHYTpeHHEro pacropsiika (eaepaJbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeNbHOIO YUPEXkKICHHS
BBICIIIETO IpodeccronanbHoro obpasoBanus "Kazauckuii (IIpuBomkckuit) ¢penepanbHblil yHUBepcUTeT"

JlokansHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBoinkckoro) denepasbHOTO yHUBEPCHTETA

6. @OH/T OIIEHOYHBIX CPEICTB MO THCIHUILJIHHE (MOIYJTIO)



@DOH/ OIEHOYHBIX CPEICTB MO AWUCIUILINHE (MOIYIIO) BKIIOYAET OIICHOYHBIC MaTepHallbl, HANPaBJICHHBIE Ha IPOBEPKY
OCBOCHHS KOMITCTCHIIMH, B TOM YHCJIE 3HAHWH, YMCHHHA W HAaBHIKOB. DOHJ OLEHOYHBIX CPEICTB BKIIOYACT OLEHOYHEBIE CPEACTBA
TEKYIIETO KOHTPOJIS ¥ OIICHOYHBIE CPEACTBA IPOMEKYTOYHON aTTECTAIINH.

B (oHze O1IeHOYHBIX CPEACTB COAEPIKUTCS CIEAYIOIas HHPOPMAIHS:

- COOTBETCTBUE KOMIICTEHIUH TJIAHUPYEMBIM pe3yiibTaTaM 00ydeHus 10 JUCLHUIUIMHE (MOAYJIIO);
- KPUTEPUH OLICHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIIHH;

- MeXaHMU3M (OPMHUPOBAHHS OLIEHKH MO AUCLIUILTHHE (MOJYIIIO);

- ONIMCAHUE MOPSIKa IPUMEHEHHS 1 MPOLEAYPHI OLICHUBAHUS [UIS KaJKAOTO OLIEHOYHOTO CPECTBA;
- KpUTEPHUH OLIEHUBAHMS JUIs KaXJIOTO OLIEHOYHOI'O CPEZCTBA;

- COJIeprKaHNE OIICHOYHBIX CPEJICTB, BKJIIOYAsl TPEOOBAHHMS, TPEIBABIAEMBIE K AEHCTBUAM 00yJaronIuxcs, IEMOHCTPUPYEMbIM
pe3ysbTaTaMm, 3a1aHus PA3IHIHBIX THUIIOB.

@DoH/T OTIEHOYHBIX CPEICTB 0 TUCHUIUINHE HaxomuTcs B [Ipmnoskennn 1 k mporpaMMe TUCIHIUTHHBL (MOIYIIO).

7. IlepeyeHb JATEPATYPHI, HEOOXOTUMON I OCBOCHUS THCIUILTHHBI (MOTYJIsT)

OcBoeHUE JUCHUILIMHBL (MOIYJs) MpeArojaracT HW3y4eHHEe OCHOBHOW M JIOMOJHMTENBHON y4eOHOH JuTeparypsl.
Jluteparypa MOXeT OBITh TOCTYIIHA OOYYAIOIIMMCS B OTHOM M3 JIBYX BapHaHTOB (1100 B 000MX U3 HUX):

- B DJICKTPOHHOM BHUJEC - 4YEPE3 IJICKTPOHHBIC OMOIMOTECYHEIE CUCTEMBI Ha OCHOBAHUHM 3aKIiOUueHHBIX KDY JOTOBOPOB C
HpaBOO6J’IaIlaTeJ'IHMI/I;

- B meyaTHOM Buje - B Hayunoii oubmuoreke um. H.W. JloGauesckoro. OOyuarommuecs moiydarT YIeOHYIO JIMTepaTypy Ha
aDOHEMEHTE M0 YUTATENILCKMM OMIeTaM B COOTBETCTBUU C IIPaBUIIAMHU I0J1b30BaHusl Hay4yHoi 6MOIMoTeKo.

DNEeKTPOHHBIE W3AHUS JOCTYIHBI IUCTAHIMOHHO M3 JIO00H TOYKH IPH BBEICHUH OO0YYAIOIINMCS CBOETO JIOTHHA W MApOJIs
OT NTUYHOTO KaOWHeTa B cucTeMe "DIeKTPOHHBIH yHUBepcUTeT'. [IpH UCIIONB30BaHUH TEYATHHIX M3JaHWA OMOIHMOTEUHBIH (DOHI
JOJDKEH OBITH YKOMIUICKTOBaH MMM M3 pacdeTa He MeHee 0,25 sk3eMIunipa KaXI0ro W3 M3JaHWM OCHOBHOM M JIOTIOTHHUTEIHHOU
JIUTEpaTyphl Ha KAKIOTO 00yJaromerocst 3 4ucia JIML, OJHOBPEMEHHO OCBaWBAIOIINX AAHHYIO JUCIUIIINHY.

IlepeueHb OCHOBHOW W [IOTIOJHHUTEIBHOM YYeOHOH JMTEpaTypbl, HEOOXOAMMOW AT OCBOCHMS IMCIMIUIMHBI (MOIYJIS),
Haxoautcst B Ilpuioxkennn 2 x pabodvell mporpamme AucUUILIMHBL. OH MOIUICKUAT OOHOBICHHMIO INPH M3MEHEHUH YCJIOBHMH
noroBopoB KOV ¢ npaBooOiafaTensiMu 31€KTPOHHBIX U3JIaHUH M IPU M3MEHEHUH KOMIUIeKToBaHus (oHnoB Hay4Hoiit 6ubnmorexku
EnaGyxckoro nacruryra KOV,

8. IlepeyeHb pecypcoB MH(POPMANHOHHO-TEIEKOMMYHUKAIHOHHON ceTn "HMHTepHET', HEOOXOAUMBIX IJIsi OCBOCHUS
JUCHUNIUHBI (MOLYJI51)

On-line yue6uuk o teme "Jluneiinoe nporpammupoBanue". - http://www.mathelp.spb.ru/lp.htm

YuebHoe nmocobue mo teme "BBenenue B nuHeHOEe mporpammupoBanue” - http://ecocyb.narod.ru/217-220/begin.htm
MOOK na Stepik «Bsenenue B mporpammuposanue (C++)» - https://stepik.org/course/363/promo?auth=registration

9. MeToanyeckune yKa3aHus AJs 00y4aIONIUXCS O OCBOCHUIO TUCHUILINHBI (MOXYJIS)

Bua pador MeToanuyeckue peKOMeH 1Al

JIEKLIUU JlexinoHHbIE 3aHATUS IPOBOJATCS C UCIIOJIb30BAHUEM UHTEPAKTUBHBIX TEXHOJIOTUH U IIPEAIIONAraloT aKTUBHOE
y4JacTue CTyAEHTOB. JlJist TOJATOTOBKY K 3aHATHAM PEKOMEH IyeTCs BBIACIATh B MaTeprase NpoOIeMHbIe
BOIIPOCHI, 3aTparuBaeMble MperoaBaTeseM B JICKIUHU, U TPYIITUPOBaTh HHGOpMannio BOKpyr HuX. JKenatenbHo
BBIJICJIATH B HCIIOJIB3YEMOIl TUTepaType IMOCTAHOBKHU BOIIPOCOB, HA KOTOPHIE Pa3HBIMHU aBTOPaM MOTYT OBITH
JIaHbI pa3IuYHbIe OTBeThl. Ha OCHOBaHMM MOCTAHOBKM TaKHX BOIIPOCOB CJIELYET COOMPATh apryMEHTHI B ITOJIB3Y
Pa3IMYHBIX BAPHAHTOB PELIEHUs OCTABIEHHBIX MPOOIIEM.

naGopaTopHsle | [y yCHENHOTo BRIOIHEHUS 1a00paTOpHBIX paboT TpedyeTcs N3yduTh MaTepual Jekuuil. [Ipuctynats k

paboTsI BBITTOJIHEHHIO JTA0OPAaTOPHOH pabOThI MOXKHO MOCTE MPEIBAPUTENHFHOTO IPOYTEHUS TEOPETHIECKOTO MaTepHaa.
BrimosnHenue ciaexyer IpoBOAUTE, PYKOBOACTBYSICH MOPSAKOM PaOOTHL. Y CIIEIIHOE BRIITOTHEHHE Tab0paTOpHOH
paboThI 03HAYAET, YTO CTYJICHT BEHIIOJIHMI OCHOBHYIO paboTy, a TaKKe OTBETHJI Ha BOIIPOCHI WIIH BHITTOJTHIIT
JIOTIONTHUTEIIBHBIC 3aJaHHS.

CaMoCTOsI- CamocrosTenbHas paboTa CTyICHTOB 110 IUAAKTHIECKON CYTH MPEACTaBIsAeT COOOH KOMITIEKC YCIOBHI
TeNbHas padoTa | 00yUeHHsI, OpraHN3yeMbIX IPENoaBaTeIeM U HallPaBJICHHBIX HA CAMOIIOTOTOBKY yJalIuxcs. YyeOHas
JIeSITETIHHOCTD MTPOTEKaeT Oe3 HeMOCPEICTBEHHOTO YUaCTHsI ITPETIoIaBaTeNsl M 3aKIII0YaeTCs B IPOpadoTKe
JIEKIIMOHHOTO MaTepraa, HOArOTOBKE K YCTHOMY ONPOCY U TECTHPOBAHUIO, K TAOOPAaTOPHBIM M MPAKTHIECKUM
3aHATUAM; U3yYEHUH y4eOHOH JIMTepaTyphl U3 OCHOBHOTO U JIONIOJIHUTEIBHOTO CITHCKA.

3a4eT 3aueT 1o Kypcy mpoBoauTcs o omeraM. [Ipu moAroToBKe K 3a4eTy HeOOXOAMMO OMHPAThCS Ha HCTOYHHKH,
KOTOpBIE pa30Hpalich Ha JIEKIUAX B TedueHHe cemecTpa. Ha 3auere cTyneHTy npemaraercss Onier, B KOTOpOM
TPH BOTIPOCA, MMOCIEIHUI U3 KOTOPBIX HOCUT MpaKTHYecKui xapakTep. [locie oTBeTa cTyIeHTY MOTYT OBITh
3aJ1aHbl IOTIOTHUTEIIFHBIE BOIIPOCHI.

10. TepeyeHb HHGPOPMAIIMOHHBIX TEXHOJIOTHIi, HCNOJIb3YEMbIX IPH OCYIIECTBJIEHHH 00pa30BaTeILHOIO MPoIeEcca Mo


http://www.mathelp.spb.ru/lp.htm
http://ecocyb.narod.ru/217-220/begin.htm
https://stepik.org/course/363/promo?auth=registration

JUCHUIIIMHE (MOAYJII0), BKJIIOYAsI epevYeHb MPOrpaMMHOr0 odecriedyeHusi M1 HHGOPMAIMOHHBIX CHPABOYHBIX CHCTeM (TIpH
HEe00X0IMMOCTH)

Ilepeyenp WHPOPMAIMOHHBIX TEXHOJOTHMH, HWCHONB3YEMbIX IPH OCYIICCTBICHAM O0pA30BATEIBHOrO IMpolecca I0
JUcHUIUIAHe (MOYII0), BKIIOYAs IepeueHb IPOrpaMMHOTO 00ecIieueHUs U WH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, IPECTABICH
B IIpunoxennu 3 kK paboueii mporpaMme JUCHUIUIAHBT (MOIYJIS).

11. Onncanue MaTepPUATBLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM [IJIsl OCYIIECTBJIECHHS 00Pa30BaTEILHOTO MpoIecca mo
JMCHHUILTMHE (MOYJI10)

Vuebnas ayautopust Ne 82 (423600, Pecniybnuka Tatapcran, . Enabyra, yn. Kasanckas, 1. 89) mis mpoBeaeHUs 3aHATHIA
JIEKIMOHHOTO THIA, 3aHATHH CEMHUHAPCKOTO THIA, TPYNIOBBIX M WHIMBHIYAJIbHBIX KOHCYJIBTAllMH, TEKYIIEro KOHTPOIS W
NpoMexXyToyHoil arrecranuu. Komrurekt MmeOenmu (mocamounbix MecT) 48 mr. Kommiekr mebenu (1MOCagoyHBIX MECT) I
npenozasarens 1 mt. MenoBas nocka HactenHast 2 wt. Tpudyna 1 . [Ipoekrop EPSON EB-535W 1 mit. MHTepakTuBHAs q0CcKa
EliteBoard WR-84A10 1 wt. Hoyt6yk ICL Pil55 1 mt. Be6-kamepa 1 wt. Beixon B IHTepHET, BHYTPHBY30BCKash KOMIIBIOTEPHAsI
CeTh, JOCTYNl B OJJEKTPOHHYIO HH(OpMalMOHHO-0Opa3oBaTesibHyl0 cpeay. HaOop y4eOHO-HArIsAIHBIX HMOCOOHMH: KOMILIEKT
MPe3eHTANN B 3JICKTPOHHOM (hopMaTe IT0 MperofaBaeMoi TUCIUIDINHE 3-5 mIT.

Vuebnas ayauropust Ne 61 (423600, Pecniy6muka Tatapcran, 1. Enabyra, yin. Kasaunckas, n. 89) mwis mpoBemeHus 3aHSTHIA
JEKIMOHHOTO THIIA, 3aHATHI CEMHHApCKOTO THIA, TPYINIOBBIX WM HHAWBHIYAJbHBIX KOHCYJbTalUi, TEKYIIEro KOHTPOJSA H
MPOMEKYTOYHON aTTECTalld, IIOMEIICHHE IS CaMOCTOSTENbHOH paboThl. Komrurekr mebemm (mocamounsix mect) 30 miT.
KomnbroTepHsiii knmacc: kommbioTepbl Lenovo Thinkcentre m920x 18 mr. Mouutopsr Thinkcentre TIO24GEN3 18 .
UnrepaktiBHas nmaHenb 1 mr. MenoBas nocka HacteHHas 1 mrt. Brixoxg B MHTepHET, BHYTPHBY30BCKas KOMITBIOTEpHAs CETb,
JOCTYII B 3JIEKTPOHHYIO UH()OpMaMOHHO-00pazoBaTeNpHyIo cpeny. Habop yueOHO-HarsIHBIX TOCOOMIT: KOMIUIEKT MPE3CHTALUI B
3JIEKTPOHHOM (hopMarte To IperoaBaeMoi JUCIUILITHHE 3-5 T,

12. Cpe)]cnsa ajanrangum mnpemnoaaBaHuss JAUCHUIVIMHBI K HOTpeﬁHOCTﬂM Oﬁy‘{alOIlII/lXCﬂ HHBAJINJI0B MU JHI C
OrpaHHY€HHBIMUA BO3MOKHOCTAMH 310POBbA

HpI/I HeO6XOI[I/IMOCTI/I B 06paSOBaTCJ’[LHOM nponecce MNMpUMCHSIOTCA CICAYHOIHUE MCETOAbI U TCXHOJIOIHMH, 06.]'[61'“{3}01].[1/16
BOCHIpUATUEC I/IH(bOpMaI_[I/II/I O6y‘IaIOIHI/IMI/IC$I HWHBaJIMAaMH1 U JIMLIAMU C OTPAHUYCHHBIMU BO3MOKHOCTAMU 310POBbA:

- CO3/laHHe TEKCTOBOW BEPCHH JIOOOr0 HETEKCTOBOTO KOHTEHTA VIS €r0 BO3MOXKHOTO MpeoOpa3oBaHMS B albTEPHATHBHBIC
(hopMmbl, yIoOHBIE JUIS Pa3INYHBIX MTOJIH30BaTEICH;

- CO3/JaHHE KOHTEHTa, KOTOPBIH MOXHO MPEACTaBUTh B PA3IUUYHBIX BHAaX O€3 MOTEepH MAHHBIX WIH CTPYKTYPBHI,
NpeTyCMOTPETh BO3MOXHOCTh MacIlITaOUpOBaHHs TEKCTa M W300pakeHWH Oe3 MoTepu KavyecTBa, MPEeayCMOTPETh IOCTYIMHOCTh
yIpaBJIEHUS KOHTEHTOM C KJIaBHATypPBI;

- CO3J]aHHE BO3MOXKHOCTEH Jyisi OOy4aroUIMXCs BOCIHPUHHMATh OJHY W Ty K€ HMH()OPMAIMIO M3 Pa3HBIX HUCTOYHHKOB -
HaIrpuMep, Tak, YToObI JIMIA ¢ HAPYIICHUAMHE CITyXa MOJTydaid HHGOPMAIHIO BU3YAIbHO, C HAPYIICHUAMHE 3pEHUS - ayAHAIBHO;

- NPUMEHEHHE MPOTPAMMHBIX CPEJICTB, 00ECHEYMBAIOIINX BO3MOXKHOCTH OCBOCHHS HaBBIKOB M YMEHUi, (popMHpyeMbIX
JTUCHUIUIMHOMN, 3a CYET albTePHATUBHBIX CIOCOOOB, B TOM YHCIIE BUPTYAIbHBIX JIAOOPATOPUM U CUMYIISIIHOHHBIX TEXHOJIOTHIH;

- MPUMEHEHHUE TUCTAHIMOHHBIX 00PA30BATEIbHBIX TEXHOJOTHI IS Mepeaadyd HH(HOPMAIIUK, OpraHU3aIluK Pa3IndHbIX (Gopm
WHTEPAKTHBHOM KOHTAKTHOH paboOTHl 00ydaromierocs C IperojaBaTelieM, B TOM YHCIE BEOMHAPOB, KOTOpPHIE MOTYT OBITh
WCIOJIb30BaHbl Ul NPOBEACHUS] BUPTYANbHBIX JEKUUH C BO3MOXKHOCTBIO B3aMMOJIEHCTBHS BCEX YYACTHUKOB JUCTAHIIMOHHOTO
0o0y4YeHHs, TPOBENCHUS CEMHHAPOB, BBICTYIUICHHS C [OKJIAJAaMU W 3alIUTHl BBITIOJHEHHBIX paldoT, NMPOBENCHHUS TPECHUHTOB,
OpTaHU3AINH KOJJICKTHBHOM paboTEHI;

- NPUMEHEHHE AMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI ISl OpraHu3aluu (OpM TEKYLIEr0 M MPOMEXYTOYHOTO
KOHTPOJIS;

- YBCJIMYCHHUEC MNPOAOJDKHUTEIIBHOCTU CAA4YU O6y‘IaIOH.[I/IMC$[ HWHBAJIUAOM HJIK JIMLIOM C OIPAaHUYCHHBIMU BO3MOKHOCTSAMU
310pOBbA (1)OpM HpOMe)KyTO‘«IHOfI aTTCCTAllUU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MNPOAOJIKUTCIIBHOCTH UX CAAYU:

- IPOJAOJDKUTCIIBHOCTH CAa1un 3auéTa Ui OK3aMc€Ha, MPpOBOANMOTO B MMHICbMEHHOM q)OpMG, - "He 0osee uem Ha 90 MUHYT;

- MIPOJIOJIKUTEILHOCTH TIOJITOTOBKH 00YJaIONIeToCsl K OTBETY Ha 3a4€Te WIJIM dK3aMeHe, IPOBOJIMMOM B YCTHOH (opme, - He
6osiee yem Ha 20 MUHYT;

- MPOJIOJDKUTEIILHOCTH BBICTYTIICHHS 00YYaroIIerocsl pH 3aluTe KypcoBOi paboThl - He OoJiee ueM Ha 15 MuHYT.
IIporpamma coctaBieHa B cooTBercTBuuM ¢ TpeboBanusimu ®I'OC BO wu yuebHbIM mianom mo HampasieHuio 23.03.01

"TeXHOJOTH TPAHCIOPTHBIX MpoleccoB” M MpodmIo MoAroToBku ' IlpoekTHpoBaHME W yIpaBlIeHHE WHTEIUICKTYalIbHBIMHU
TPAHCHOPTHBIMHU CHCTEMaMHu".
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1. CooTBeTcTBHE KOMIIETEHIMIi MJIAHUPYEMBIM Pe3yJIbTaTaM 00yYeHHs 10 JHCIHUILInHE (MOIYJII0)

Kox m HamMeHoBaHHe

NHaukaTopsl A0CTHKEHHUSI KOMIIETeHUHH

OuneHoYHbIE cpeacrea TEeKYIIEero

MNPpUMCHATH CCTCCTBCHHOHAYYHbLIC 3HAHUA,

npoQeCCUOHATBHOM NESITETBHOCTH.

KOMIIeTeHIIHH IS JAHHOM TACHHIIIAHBI KOHTPOJIS M MPOMEKYTOUHOI aTTecTallnn
IK-3 - CriocobeH | 3HaTh parroHaIbHBIE CTIOCOOB! IpuMeHeHus | Tekyuuii KOHTPOJIb:
MIPOEKTHPOBATH M | €CTECTBEHHOHAYYHBIX 3HaHu#, | JlabopaTopHbie paboThI IO TEMaM
YIPaBJIATh IT- | Teopernueckoro u  skcnepuMeHTanbHOro | Tema 2. OCHOBBI IMHEHHOTO
MIPOEKTaMH, UCCIIEIOBaHUS B po)eCCHOHATBHON | MPOrpaMMHUPOBAHUS
OCYIIECTBIIATH NesITeIbHOCTH,  TeopeTmdeckue  OcHOBHI | Tema 3. [IpukiagHble ONTHMU3AIIOHHBIE
TECTHPOBaHUE METOJOB W  MoOJeNeld  WCCICIOBAaHWS | METOABI pEIICHHs 3a1ad JIHHEHHOTO
KOMITOHEHTOB orepanui. MPOTPaMMHUPOBaHUSI UHPOPMAIIMOHHBIX
Tema 4. Teopust qBOICTBEHHOCTH
CHUCTEM, B TOM 4HCIE | YMETh panroHaIbHO npuMeHATh | Tema 5. Permenne 3a1aq 1ero9uciIeHHOTO
HMHTEIUIEKTYaJIbHBIX €CTeCTBCHHOHAYYHbIC  3HAHHSA, METOABI | IPOTPAMMHUPOBAHUS

TEOpPETHYECKOro W dKcrepuMeHTtanbHoro | Tema 6. Perienue 3amau HennHelHOTO

HCCIICTOBaHUS B po(eCCHOHATBHOI | TIPOTpaMMHUPOBAHHUS

JIeITeNIbHOCTH, pellaTh 3a/a4d JIMHEHHOTO

MPOTPaMMHUPOBAHHUS rpaguyecKuM u | TectupoBaHue Mo TeMam

CUMILICKCHBIM METOJIOM. Tema 1. OCHOBHBIEC TIOHATHUS TUCIATIIIHEI

Tema 2. OCHOBBI JTHHEHHOTO
Bnanerp  crOCOOHOCTBIO — palMOHAIBHO | MPOrPaMMHPOBAHUS

METO/IbI TEOPETUYECKOTrO U | METOJIbl PEIICHUs 3a/1a4 JUHEHHOIO
SKCHEPUMEHTAIBHOTO HCCIIEOBaHMs, | MPOrpaMMUPOBAHUS
MeToAbl  uccienoBaHus — omepamuii B | Tema 4. Teopust qBOWCTBEHHOCTH

MPOTrPaMMHUPOBAHUS

HIpOTrpaMMHUPOBAHUS

Tema 3. Hpnxna/:[ﬂme OIITUMU3AIIHOHHBIC

Tema 5. Pemenue 3a1a4 1eI0YUCICHHOTO

Tema 6. Pemenue 3amay HeJIMHEHHOTO

HpOMe?KyTO‘IHaﬂ aTrecranusa:

3auém
2. Kpurtepuu ouennBanus copMupoBaHHOCTH KOMIETEHIH
3aurteHo He 3auTeno
Beicokmii ypoBenb | CpenHuii ypoBenb | Huzkmii ypoBenb | Huixe TMOPOTroBOr0
(OTIAMYHO) (xopomuo) (Y10BJIETBOPUTEIBHO) YPOBHS
Komner (Hey10BJI€TBOPUTE/IbH
eHu s 0)
3Haer OCHOBHbIE | 3HaeT ornenbHble | He 3HaeT
aI[IOHAJIBHBIE  CIOCOOBI | palMOHAJbHBIE CIIOCOOBI | paIliOHABHBIE CIIOCOOBI
T1K-3 3HaeT pauuoHaNbHbIE p pan pan
MIPUMEHECHUS MIPUMEHECHUS TIPUMCHECHHUS
Croco0OBl  TIPUMEHEHUS
€CTECTBEHHOHAYTHBIX €CTeCTBCHHOHAYIHBIX €CTeCTBEHHOHAYIHBIX
€CTECTBEHHOHAYYHBIX . . .
. 3HaHWH, TEOPETHYECKOTO U | 3HAHWH, TEOPETHYECKOTO | 3HAHWH,
3HAHWH, TEOPETHIECKOTO
IKCIIEPUMEHTAIEHOTO U SKCIIEPUMEHTAJIBHOTO | TEOPETHUECKOTO "
U DKCIIEPUMEHTAIHHOTO
HCCIIeI0BaHUS B | HCClIeIOBaHUS B | PKCHEPHMEHTAIBFHOTO
HCCIICIOBaHHS B . .
N npodeccnoHanbHOM npodeccnoHanbHOM WCCIIEeIOBaHUS B
npogeCcCHOHANTBHOMI .
JIeSITETIbHOCTH, JIESITETTBHOCTH, npodeccuoHAIBHOI
JIESITeTHbHOCTH,
TEOPETHYECKHE  OCHOBHI | TEOPETHUECKHE OCHOBBI | JESTEIHHOCTH,
TEOPETHYECKHE OCHOBBHI . .,
. | MeTomoB um  Mopenel | MeToloB M Mojened | TeOpeTHUECKHEe OCHOBBI
METOZOB W Mojene . ., .
. | uccnemoBaHuMs oOIepauMi, | McclenoBaHMA omepanuii, | METOJOB M MojeleH
HCCIIeIOBaHMS OTIepaIuit
JIOITyCKast JIOITyCKast TUIHYHBIE | MCCIICTOBAHUS
HE3HAYUTEIBHBIC OINMOKH | OIIMOKU B PACCYXICHUIX | omepanuit
B paccyxIaeHusIx U | W BBIBOJAX
BBIBOJIAX
YMeeT palMOHAIbHO | Y MEET paljiOHaIbHO YMeeT paluoHabHO | He yMEET pallioHaIbHO
MPUMEHSTH MPUMEHSTD MIPUMEHSTh MIPUMEHSATh
€CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYUYHBIE €CTEeCTBEHHOHAYYHbBIE €CTECTBEHHOHAYUYHbIE
3HaHUA, METO/bI | 3HAHUS, OCHOBHBIE METOJIbl | 3HAHUS, OTHEJbHbIE | 3HAHMS, METOJIBI
TEOPETUIECKOTO U | TEOPETUYECKOTO U METOJBl TEOPETUYECKOTO | TEOPETHUECKOTO U
9KCIIEPUMEHTAIILHOTO 9KCIIEPUMEHTAIILHOTO U OKCHEPUMEHTAIbHOIO | 3KCIEPUMEHTAILHOTO
WCCIIEIOBaHUS B | uccnenoBaHus B HCCIICIOBAHUS B | HUCCIICIOBaHHS B
npodeccrnoHabHOM npodeccroHaIBLHOM podecCHOHANTBHOMN podeccHOHATBHOI
JESATENbHOCTH,  pelaTh | JAESITENbHOCTH, peIllaTh NEeSITeIbHOCTH,  PeIIaTh | AEATEIIbHOCTH, pelaTh
3a]1auu JIMHEHHOIO | 3a7a4yu JIMHEHHOTO 3a1a4u JUHEWHOTO | 3a7adyl IMHEHHOTO
MPOrPaMMHUPOBAHHUS MPOTPaMMHUPOBAHHUS MPOTPAMMHPOBAHHS MIPOrPaMMHUPOBAHUS
rpaduueckum u | rpadpuyeckum u rpaduaeckum u | rpadpugeckum u
CUMIUIEKCHBIM METOJIOM. | CHMILIEKCHBIM METOOM, CHUMILIEKCHBIM CHUMILICKCHBIM METOJIOM.




JOImyCKas METOIOM.O, JOIryCcKas

HE3HAYMUTEILHBIC OIIHOKU TUITHYHBIC OIINOKHU B

B BBIGOpe palrOHAJIbHBIX pacCyXKacHuAX u

MCTOOOB. BBIBOJAX
Brnaneer CITIOCOOHOCTBIO Brnaneer CIIOCOOHOCTBIO Brnaneer CITIOCOOHOCTHIO He Bnageer
paluOHAJIbHO MPUMCHATL | pallMOHAJIBHO NPUMECHATH palrOHAaJIBHO MPUMEHSATH CITOCOOHOCTHIO
€CTECTBEHHOHAYYHBIC €CTECTBEHHOHAYYHBIC €CTECTBEHHOHAYIHBIC panoOHaJILHO
3HAaHHUA, MCTObI 3HAaHHUA, OCHOBHBIC MCTOABI | 3HAHWA, OTACIIHHBIC MPUMCHATH
TCOPECTUYCCKOIO U TEOPETUIECKOIO U METOAbI TCOPETUYCCKOI'O €CTECTBEHHOHAYYHBIC

OKCIICPUMECHTAJILHOTO
HCCJIICAOBAHUA, MCTObI

SKCTIEPUMEHTAIIBHOTO
HCCICO0BAaHHUA, MCTOIBI

1 3KCIICPUMEHTAJIBHOT'O
HUCCICO0BAaHUA, MCTOAbI

3HaHUA, METOJbI
TEOPETUIECKOTO U

UCCIEJ0BaHUsA OIepalluil | MCclaeqoBaHMS ONEpaluil B | MCCIIENOBAHUS ONepaluii | SKCIEPUMEHTAIBLHOTO
B IpodeccuoHanbHo npodeccrnoHanbHOI B IPO(heCCUOHANBHOMH UCCIIEJOBAHMS, METO/IBI
JIeSITeIbHOCTH JESATEIBHOCTH, JOIyCKast JIeSITebHOCTH, JIONycKas | McciaeloBaHUsS
HE3HAYHUTENbHBIC ONIMOKA | TUIMYHBIE OLIMOKU B omepanuii B
B BBIOOpE pariOHAIBHBIX paccyKICHUAX U npogeccCHOHATBHOM
METOZ0B BBIBO/IAX JIeSITEIbHOCTH
3. Pacnipene/ieHue oLeHOK 32 (JOpMBbI TEKYIIero KOHTPOJIs M MPOMEKYTOUYHYIO ATTeCTALHIO
Texkymui KOHTPOJIb!
JlabopaTopHbie pabOTHI IO TeMaM
Tema 2. OCHOBBI JIMHEHHOTO MIPOTPAMMHPOBAHUS
Tema 3. [IpuknaaHble ONTUMU3AIMOHHBIE METOABI PELICHUS 33a]a4 JMHEHHOTO POrpaMMHUPOBaHUS
Tema 4. Teopust IBOMCTBEHHOCTH
Tema 5. Pemienue 3amay 1eI049UCICHHOTO TPOrPaMMHUPOBAHUS
Tema 6. Pemenne 3agad HEMMHEHHOTO IPOrPaMMUPOBAHUS
TectupoBaHue 1Mo TeMaM
Tema 1. OCHOBHBIE TOHATHS AUCIAIUINHEI
Tema 2. OCHOBBI JMHEHHOTO IPOrPAMMHUPOBAHHS
Tema 3. [IpuknaaHble ONTUMU3AIMOHHBIC METOABI PELICHUS 3aa4 JIMHEHHOTO POrpaMMHUPOBAHUS
Tema 4. Teopust 1BOMCTBEHHOCTH
Tema 5. Pemenne 3aga4 ne0YUCICHHOTO MIPOTPaMMHUPOBAHHUS
Tema 6. Pemenne 3agad HeMMHEHHOTO IPOTPaMMUPOBAHUS
BrinoiHeHHe  KaXXIOro OLEHOYHOTO CPEACTBA  OIGHMBAeTCS IO  IIKale: OTIMYHO, XOPOIIO, YIOBJIETBOPHUTEIHHO,
HEYOBJIETBOPUTEIIHHO.

OO611ast orieHKa 3a TEKyIIHH KOHTPOJIb NMPEJICTaBIsAeT co00il cpeaHee 3HaUeHNE MEX/Ty ITOIy4eHHBIMH OI[EHKaMH 32 BCE OI[CHOYHBIE
CpencTBa.

IIpoMe:xxyTOUHAsA aTTEeCTALMSA — 3a4ET.
[IpoMexxyTodHass aTTecTalys IPOBOAMUTCS TOCIE 3aBEpPIICHUS W3yYCHHs MUCIHUIUIMHBI WK ee 9acTH B (opMme, omperensieMoit
Y4eOHBIM IDTAHOM 00pa30BaTENFHONW MPOTPAMMEI C IETBI0 OLEHHUTH PabdOTy 00YyYaromerocs, CTeeHb YCBOCHHUS TEOPETHUYECKUX
3HaHUH, ypoBeHb CHOPMUPOBAHHOCTH KOMIIETCHIINH.
[IperonaBaTens, NpPHHAMAOIIKI 3aueT oOecTeYMBaeT CIydailHOEe paclpeleiicHHe BapHaHTOB 3aYeTHBIX 33JaHUN MeEXIy
00yJaromuMHCsS ¢ MOMOINBI0 OWJIETOB W/MIIM C NMPUMEHCHHEM KOMITBIOTEPHBIX TEXHOJOTHIA; BIpaBE 3aJaBaTh OOYJAIOMIEMYCS
JIOTIOTHUTEIBHBIC BOIPOCHI M JaBaTh JOTIOTHUATEIBHBIC 33JaHUS TIOMIMO TeX, KOTOPHIe YKa3aHbI B Oniere.
3auer mpoBomuTcA Mo Omieram. B kaxkaoMm Omiere JBa OLCHOYHBIX CPEICTBA: YCTHBIM WM NMHCHMEHHBIN OTBET Ha BOIPOC U
pelIeHre 3a1auH.
BrinosnHeHue Kaxao0ro 3aaHus 3a IPOMEKYTOUHYIO aTTECTAlUI0 OLEHUBACTCS 10 LIKAJIE: OTJIMYHO, XOPOLIO, YIOBIETBOPUTEILHO,
HEYJIOBJIETBOPUTEIIBHO.
OO0mast oIeHKa 32 MPOMEKYTOYHYIO aTTECTAIMIO MPEJCTABICT COOOU CpeHee 3HAUCHHE MEKIY ITOJYYCHHBIME OIICHKAMH 32 BCE
OLICHOYHBIE CPEJCTBA MPOMEKYTOYHON aTTECTALIUU.
B ciay4ae HEBO3MOKHOCTH YCTAaHOBJICHHUS CPEIHETO 3HAUCHUS OIIEHKH 33 IPOMEKYTOUHYIO aTTECTAIHIO (HAIPUMEp, «XOPOIII0» HIIH
«OTJIMYHOY), UTOTOBAs OIICHKA BBICTABISACTCS IK3aMEHATOPOM, UCXOIS W3 MPUHIIMIIA CIPABEIUTMBOCTH M OCCIPUCTPACTHOCTH HA
OCHOBAHUH OOILETO BIICYATIICHUS O KAYECTBE M TOOPOCOBECTHOCTH OCBOCHHUS 00YJIAFOIIUMCS TUCIUTUINHBI (MOIYIIA).

Byl onieHoK:

st 3auera:

3auteno He

3a4TEHO

4. OueHOYHbBIEe CPeCTBA, MOPAIOK HX NPUMEHEHUs] U KPUTEPHH OLIeHHBAHUS

4.1. OueHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS

4.1.1. JlaGopaTopHble padoThI

Tema 2. OCHOBBI JMHEHHOTO IIPOrPAMMHUPOBAHHS

Tema 3. [IpuxiagHele ONTHMHU3AMOHHbBIE METOIBI PELIEHHS 3a/iay JMHEHHOr0 IIPOrpaMMHUPOBaHU
Tema 4. Teopust TBOHCTBEHHOCTH



Tema 5. Pemienne 3aa4 1enoYUCISHHOTO IPOTPAMMHUPOBAHHUS
Tema 6. Pemienune 3a1a4 HeMMHEHHOTO NPOrPaMMUPOBAHUS

4.1.1.1. Tlopsinok MpoBeaeHUS.

JlabopaTopHBIE PaOOTHI MPOBOIATCS B Yachl ayIUTOPHOM pabOTEHI.
[lepen BbIMOTHEHUEM KaKAOW pabOTBHl CTYAEHTHI-0aKkajaBpbl JOJDKHBI IIPOpPadOTaTh COOTBETCTBYIOIIMH Marepual,
UCIIOJIb3Ysl KOHCIIEKTHI TEOPETUYECKUX 3aHATHH, TIEPUOIUUECKHE H3/IaHNsl, YIeOHO-METOIMUECKHE TI0COOUS ¥ yIeOHNKH.
ITo oxoHuYaHMH 3aHATUN CTYACHTH O(OPMIISIOT OTYET MO KaXI0W paboTe, CoO0Ias CIeayIy Gopmy:
HaumMeHnoBaHue temsl;
Ienb paboThL;
3ajaHue ¥ coJep)KaHne BBINOJHEHHOI paboThl,
[TucbMeHHBIC OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
BrIBozbI 1O IpOJETIaHHON padore.
CHHCOK HUCTIOJIb30BaHHBIX UCTOYHUKOB.

4.1.1.2 Kputepuu oueHNBaAHUSA

O11eHKA «OTJINYHO» CTABUTCSH, €CJIU 00yYaIoLIHiics:

IIpaBunbHO BBIMOIHUI BCe 3a1aHus. IIponeMOHCTpupOBas BBICOKUII ypOBEHb BIaJeHUs MaTepHaioM. [IposBiIeHbI NPeBOCXOAHBIE
CIOCOOHOCTH IPUMEHSTH 3HAHUS M YMEHHMS K BBINOJHEHUIO KOHKPETHBIX 3aJaHUi.

OneHka «X0poLI0» CTABUTCSA, eCJIN 00y4Yaromuiics:

[IpaBuibHO BBIMONHWI OOJBIIYIO YacTh 3amaHUi. IIpHCYTCTBYIOT He3HauWTeNbHbIE OMMOKH. IIponeMOHCTPHPOBAH XOPOIIMH
YPOBCHL BJIaICHUA MaTCpHUAIOM. HpOSIBJ'IeHLI cpeaHue CHOCO6HOCTI/I NMPUMECHATH 3HAHUA U YMCHUA K BBINIOJTHCHUIO KOHKPETHBIX
3aJaHUMN.

OuneHka «yA0BJETBOPUTEIBHO» CTABUTCS, €CIU 00yUaromuiics:

3agaHusl BBITOJHKUI Oojiee yeM HamosioBHHY. IIpucyTcTBYIOT cepbé3nble ommOku. [IpomeMoHCTpHpOBaH yIOBIETBOPHUTEIbHBINA
YPOBEHb BJIAZCHUS MarepuasoM. [IposBICHBI HU3KHE CIIOCOOHOCTH NMPHUMEHSTh 3HAHUS W YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3aJaHUMN.

OueHkKa «HeyI0BJIETBOPUTEIbLHO» CTABUTCSH, €CJIM 00yUyarommics:

3agaHus BBIOJIHWI MEHEE YeM HAIOJIOBHHY. [IposeMOHCTpHpOBaH HEYIOBICTBOPHTEIBHBIH YPOBCHb BIIAJACHHUS MaTepHaioM.
[IposiBneHBI HEOCTATOYHBIE CTIOCOOHOCTH NPUMEHSATH 3HAHUS M YMEHUS K BBINTOJHEHUIO KOHKPETHBIX 3aJaHUH.

4.1.1.3. Copepskanue OLEHOYHOT0 CPeACTBA
Tewmsl 2-6

JlaGopaTopHas paGora Nel

I'padpuueckoe pemenne 3a1a4u JMHEHHOT0 NPOrPaAMMHUPOBAHHSA
Pemmre rpaduuecku cienyromnye 3a1aym.

1. ®upma BbimyckaeT miates AByX moneneil A u B. Ilpu 3ToM mcnonb3yercs
TKaHb Tpex BUA0B. Ha m3rotoBnenue opHOro muatbs mozaenu A tpedyercs 2 M TKaHU
MepBOro BUAa, | M TkaHM BTOPOTro BHJA, 2 M TKaHHM TpeThero Buaa. Ha usroroBnenne
OJHOro Iiathst Moaenu B TpebGyercs 3 M TkaHM mepBoro Buaa, 1 M TKaHUW BTOPOTO
BUja, 2 M TKaHM TPEThEro BWJA. 3amachkl TKAaHM MEPBOr0 BUJAA COCTaBISAOT 21 M,
BTOpOro Buja - 10 M, Tperbero Buaa - 16 m. Beinyck ogHOro nznenus tuna A npuHOCHT
noxon 400 n.en., ogroro u3nenus tina B - 300 x.en.

CocraBbTe IJ1aH MTPOU3BOJICTBA, 0OecrnednBaronii hupme HanGOIbILIMIA JOXO.

2. Ilpn oTkopMe Ka0e >XMBOTHOE JIOJDKHO NOJYyYNUTh He MeHee 9 en.
MUTATEILHOTO BEIIECTBA S|, He MeHee 8 eJ1. BelecTBa S; ¥ He meHee 12 ej1. BelecTa
S;. Jlng cocraBineHMs palMOHAa MCHONB3YIOT JBa Buaa kopma. CoaepikaHue
MUTATENIbHBIX BELIECTB B | KIr KaXJ0ro KopMa MU CTOMMOCTb KOpMa IPHUBEJIEHBI B

Tabnuue:
Cozeprkanne nUTaTeIbHbIX
[IutaTenbHOE BEIECTBO BelecTs B | kr kopma (ex.)
Kopwm 1 Kopwm 2
Sy 3 |
S, 1 2
S, 1 6
Croumocts | kr kopma (11.e1.) 4 6

CocraBbTe  JIHEBHOIA palnoH Hy)KHOﬁ MUTATCJIbHOCTH, MHWHHUMHU3HPOBAB
ACHCIKHBIC 3aTPaThl HA DTOT PAllMOH.



3. Pemmrte rpaduueckn 3amady JIMHEHHOro mnporpammupoBanus. Haiigure
MaKCHMaJIbHOE ¥ MUHMMAJILHOE 3HAYeHHUE 11eJIeBOi (QyHKIMH.
F =X, + x, — max (min)

3x, +x, 28,
X +2%5 26,
P T

raex,,x, = 0.

JlaGopaTopHasi padoTa Ne2

CuMIIeKCHBII MeTO/I pelieH s 32124 JINHEHHOT0 MPOrpaMMHUPOBaHUS

Pemmre cUMIIIIEKCHBIM METOJIOM CJIICAYIOIIUE 3a/1a'uu.

1. F =3x, +4x, - max
X, +2x, +x; =4,
X +x,+x, =5,

2x, +x, +x,=8§,

x;, 20, j=15.

2. F =x, —x, -> max
—2%; +X; 405 = 2,
X, =2x,+x, =2,

X 3,

X, +xg

x; 20, j=r5.

5 cemecTp
Jlaboparopnas pabota Ne3

Pemenne OJJHOMHACKCHBIX 3a1a4 JIMHESHHOTO nporpaMMupOBaHusd € UCIIOJIb30BAHUCM Microsoft Excel

Juist Toro uto0bl peuuth 33aauy JIIT B Tabnuanom pepakrope MicrosoftExcel, Heo6X0auMO BBIONHUTE CHEIYIONINE
JIEUCTBUSL.

1BBecTH ycnoBue 3a1auu:
CO31aThb DKPAHHYIO (I)OpMy AJis1 BBOJIa YCJIIOBUS 3aa4U:
L MepeMEeHHBIX,
u nenesoi pynkuun (LD),
OTpaHUYEHUH,
TPaHWYHBIX YCIIOBU;
BBECTH MCXOJHBIC JJAHHBIE B 9KPAHHYIO POpMY:
ko3 PunueHTs LD,
K03((UINEHTH! IPH IEPEMEHHBIX B OTPAHUUCHHUSX,
IpaBble YacTH OTpaHUYCHUI;
BBECTH 3aBUCUMOCTH M3 MaTeMaTUYECKOI MOZCIIN B 5KPAHHYIO (I)OpMyI
U dbopmyny ans pacuera LD,

(hopMmyIIBl TS pacueTa 3HaYSHUH JIEBBIX YacTel OrpaHUYEHUH;
3aaath LD (B okHe «llouck pemeHus»):

U LIEJIEBYIO SIUCHKY,
HanpasiieHue ontumuzauuu L d;
BBECTU OTPAaHUYEHUS U TPaHUYHBIE ycIoBHs (B OKHE «Ilouck pemeHus»):
SIYEHKU CO 3HAUEHUSIMU MIEPEMEHHBIX,
U TPaHUYHBIC YCIOBUS JJISl IOIYCTUMBIX 3HAUCHUH MEPEMEHHBIX,

COOTHOLICHUA MCIKIY MPABbIMU U JICBBIMU YaCTSIMU Ol"paHPI‘IeHPIﬁ.
2PemuTh 3a1a4y:

a) yemanosums napamempol peuienust 3a0aqu (B okue «I[1oHCK peteHus»);






b) sanycmums 3a0ayy Ha pewenue (B okae «[10MCK pemeHus»);

C) svlbpams  popmam 6b18600a peuierust (B OKHe «Pe3ylbTaThIIIONCKa PELICHUS).

[TPUMEP PELIEHUS OJJHOWHIEKCHOM 3AJAYM JITT

PaCCMOTpI/IM NMPpUMEP HAXOXKIACHUSA PCHICHUSA I cne,uy}oluei?l oJHOMHJeKCHOM 3amaun JIIT:

L(X )=130,5x, + 20x, + 56x, +87,8x, — max;
—18x, +2x, +x, —4x, =756,

—6x, +2x, +4x, —x, 2 450, (1.1)
A% —1.9% +104%. +13%. <89,
%20 f =14

BBOJI NCXO/JHbBIX JAHHBIX

Co3z0anue 3KkpaHHol hopmbl U 8600 8 Hee YCI08UsL 3A0ayu
DxpanHas popma I BBoja yeiaoBuid 3a1aun (1.1) BMecTe ¢ BBEJICHHBIME B HEe MCXOIHBIMH TaHHBIMH TIPEICTABICHA HA

puc. 1.1.

X Microsoft Excel - Npumep_1_xls !E]m
HE] Paiin [paska Bua Bcraska Popmar Cepeuc HanHoie Okwo ? == x]
Fé ~| =|
A [ B | ¢ [ b [ E [ F [ &6 | H ] N
1 NEPEMEHHbIE
2 |Mma K1 X2 *3 x4
3 |3navenue | [ | [ ]
4 | HwkH.rp. 0 0 0 0 Uuae
5 3Hauenue Hanpaen.
6 [Kosg. LO 1305 20 56 878 Jmax
i
8 OrPAHWYEHKA G
9 Bug Nee. yacte 3Hak Mpae. vyacTb
10 | OrpaH.1 -18 2 1 -4 = 756
11 |Orpan.2 -5 2 4 -1 = 450
12 |Orpan.3 4 -15 10,4 13 <= 89
IJ?‘I)[)II\IIM(TI,(HMCTS/ |« |

Puc. 1.1. Dkpannas ¢opma 3amaun (1.1) (kypcop B siueiixe F6)

B okpannoii ¢opme Ha puc. 1.1 kaxnoil mnepeMeHHOW M KaxaoMy KOI(GHUIMEHTY 3aJadd IOCTaBJCHA B
COOTBETCTBHE KOHKpeTHasi siueiika B EXcel. Mwmst stueiiku coctout m3 OykBbl, OOO3Hauaroiiei cronbern, u mudpbI,
o0o3HavaroNIel CTPOKy, HA TMepeceuyeHNur KOTOphIX HaxoauTcs oOwvekT 3amauu JIII. Tak, Hampumep, MEPEeMEHHBIM 3a/a4u

(1.1) cootBetcTByIOT stueiiku B3 (x1), C3 (x2 ), D3 (x3), E3 (x4 ), kosddurmentam LD coorBetcTBYIOT stueiiku B6 ( ¢l =
130,5), C6 ( c2 = 20), D6 ( c3=56), E6 ( c4 = 87,8), npaBbIM 4acTsM OrpaHHYCHHI COOTBETCTBYIOT stueiiku H10 ( bl = 756),
H11 (b2=450), H12 (b3 =89) u 1.1

B600 3asucumocmeti uz mamemamuyeckoi Mooenu 8 IKPAHHYIO Popmy
3aBucuMocTh urst 11D
B sueiiky F6, B xotopoii Oymer otoOpaxarscs 3HaueHue LD, HeoOXommmo BBecTH (HOPMYITy, MO KOTOPOH 3TO
3HaueHue Oyaet paccuurano. CornacHo (1.1) sHauenue LI® onpenensercs: BRIpaKEHHEM

130,5x1 + 20x2 + 56x3 + 87,8x4 . 1.2)
Ucnone3ys 0603HaueHus: cootBercrByonmx siueek B Excel (em. puc. 1.1), hopmyny mis pacuera LD (1.2) moxHO
3aIMCcaTh KaK CYMMY MPOM3BEICHUIN KaKI0M U3 sYeeK, OTBEAECHHBIX JUIs 3HAUeHUH nepeMeHHbix 3amaun (B3, C3, D3, E3), Ha
COOTBETCTBYIOIIYIO TUEHKY, OTBEAeHHYIO 1/t koaddurmenros 11D (B6, C6, D6, EB), To ecth

B6 x B3 + C6 x C3 + D6 x D3 + E6 x E3, (1.3)

Yr068s1 3a1aTh hopmyity (1.3) HeoOxomumo B stueiiky F6 BBecTH criesyrolee BRIpaKeHNe W HAKATh KIaBuIy «Enter

=CYMMIIPOU3B(B$3:E$3;B6:E6), (1.4)

1€ CUMBOIJI $ nepea HoMEpoOM CTPOKHU 3 03Ha4yacT, 4TO IpHU KONHUPOBAHUU JTOHU (bOpMyJ'IbI B Apyrue MecCrta JucCTa
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Excel Homep cTpoku 3 HE H3MEHUTCS;

CHMBOJI: 03HAa4aeT, 4yTo B opMyJiie OyIyT UCIIOIB30BaHbI BCE STUCHKH,
pacrioyio)KeHHbIe MEXly sSueiikaMu, yKa3aHHBIMM CJI€Ba M CIpaBa OT JIBOE€TOYHMs (Hampumep, 3anuch B6:E6G ykaswiBaer Ha
siueitku B6, C6, D6 u EB). [Tocne atoro B neneBoi sueiike nosisutcs O (HysneBoe 3HayeHue) (puc. 1.2).

X Mictosoft Excel Npmwep_1ods MBI
”ﬁ Paiin [paeka Bua Beraeka Popmar Cepeuc LanHere OkHo ? =18 x|
Fé ~| =| =CYMMMNPOW3B(B$3:E$3;E6:E6)
A | B | ¢ | b | E | _F 1 & | H | N
1 NMEPEMEHHbIE
2 |Mma 1 x2 *3 X4
3 |3navenune | | [ [ |
4 |HwkH.rp. 0 0 0 0 (10
5 3Havenuwe Hanpaen.
6 [Kosp. U® 1305 20 56 878 Omax
7
8 OMPAHWYEHHKA o
9 |Bug INee. yacTe 3Hak Mpae. yacTe
10 |OrpaH.1 -1.8 2 1 -4 0= 756
11 |Orpan.2 -6 2 4 -1 0 >= 450
12 |Orpan.3 4 15 10,4 13 0<«= 89
LN1 ?4 [» A mer1 {Tners / | «] | L“_‘

Puc. 1.2. Dkpannas ¢popma 3amaun (1.1) mocie BBoga Bcex He0OX0qMMBIX (GopMyIt (Kypcop B siueiike F6)

IMpumeuanuel.l. CymectByeT apyroit cmoco6 3amanus ¢hyukuuit B Excel ¢ momomnipto pexnma «BcraBka
GYHKIMIE», KOTOPBIN MOXHO BBI3BAaTh u3 MEHIO

«BcTaBka» WM IPH HAXKATHU KHOIIKY « fX «Ha cTaHmapTHOU maHenu nHcTpyMeHToB. Tak, Hanpumep, Gopmyay (1.4) MoxHO
3aJaTh CIEIYIOINM 00pa3oM:

Kypcop B moie F6;

HakaB KHOIIKY « fX »,BeI30BUTE OKHO«Mactep ¢pyHKuumit — mar 1 u3 2»;
BeIOEpHTE B OKHE «Kareropusa» kateropuio «MareMaTHIeCKHe;
B okHe «DyHKIMa» BeiOepuredynkmo CYMMITIPOU3B;
U B mosiBuBinemcst okae «CYMMIIPOU3B» B crpoky «Maccus 1» BBemute Bhipakenue B$3:E$3, a B
cTpoky «MaccuB 2» — Beipaxkenue B6:E6 (puc.1.3);

U HocJie BBOJIA siueek B cTpoku «MaccuB 1» u «MaccuB 2» B OKHE
«CYMMIIPON3B» 1osBSATCS YKCIOBBIC 3HAUEHHS BBeICHHBIX MaccuBOB (cM. puc. 1.3), a B akpanHO# (opme B siueiike F6
HOSIBUTCS TEKYyIllee 3HAYCHNE, BEIYUCIICHHOE 110 BBEJACHHOU (GopMyine, To ecth 0 (Tak Kak B MOMEHT BBOAa (GOPMYJIbI 3HAUCHUS
NEPEMEHHBIX 331241 HYJICBBIC).

CYMMNPOM3E
3 = o000}
Maccne2 |B6:E6 ] = {130,5;20;56;87,8}
Maccue3 | _’H =
=0

BosepawaeT cymmy nponsse.aeﬂnﬁ COOTBETCTEYHWHKX 3NEMEHTOE MAcCHEOE.

Maccuil: Maccvel jMaccue;. .. 0T 2 A0 30 MacCMBOB, YbH KOMMNOHEHTEI HY¥HO
NEPEMHOXMTE & 3aTeM CNO¥HUTE, BCe MAcCHBBI A0N¥HBI MMETE DAHY H
TY¥E PasMEPHOCTE.

@ I 3HaveHne: 0 | OK I OTMEHa

Puc. 1.3. BBoa ¢opmyisl uist pacuera LID B okHO «Mactep QpyHKUIMIA»



3asucumocmu 015 1e8vix Yacmeli oepaHuyeHuli
JleBbie wacth orpannueHuii 3amaum (1.1) mpencTaBusAOT COOOM cymmy npouszeedenuti KaxIOH W3 SUEEK,
OTBEICHHBIX /Ul 3HaYeHHd nepemenubix 3amaun (B3, C3, D3, E3), Ha coOTBETCTBYIOIIYIO sYCiiKy, OTBEICHHYIO s
k03(punmentoB koukperHoro orpanuuenus (B10, C10, D10, E10 — 1-e orpammuenme; B11l, C11, D11, E11 — 2-¢
orpannyenue u B12, C12, D12, E12 — 3-e orpanuyenue). PopMyIbl, COOTBETCTBYIOIINE JIEBBIM YacTsIM OrpaHUYCHHH,
mpeacTaBiacHb B Ta0m. 1.1.

Tabauya 1.1
DopMyIibl, OMKUCHIBAIOIIUE orpannueHus Moaenu (1.1)

JleBast yacTh orpaHuYEHUs ®dopmymna Excel

-1,8x1 + 2x2 + X3 - 4x4 unu
=CYMMIIPOU3B(B$3:E$3;B10:E10)
B10 x B3 + C10 x C3 + D10 x D3 + E10 x E3

- 6x1 + 2x2 + 4x3 - X4 wnm
=CYMMIIPONM3B(B$3:E$3;B11:E11)
B11 x B3+ C11 x C3 + D11 x D3 + E11 x E3

X1 -1,5%2 +10,4X3 +13X4 i
=CYMMIIPOU3B(B$3:E$3;B12:E12)
B12 x B3 + C12 x C3 + D12 x D3 + E12 x E3

Kaxk Bugno u3 1ab6m. 1.1, Gpopmyiisl, 3aaarommue JieBble yacTu orpannuennii 3agaun (1.1), oTmyarorcst Apyr ot apyra
u oT dopmyisl (1.4) B neneBoii siueiike F6 TOIBKO HOMEPOM CTPOKH BO BTOPOM MAacCHBE. DTOT HOMEpP OMPEACIACTCS] TOU
CTPOKOH, B KOTOPOH OrpaHHUYCHHE 3alMCaHO B dKpaHHOU (opme. [loaToMy ais 3agaHus 3aBUCUMOCTCH UIS JICBBIX YaCTei
OTpaHMYEHUH JOCTATOYHO CKONHMPOBATh (POPMYJY M3 LEJCBOM SYEHKM B SUCHKH JIEBBIX 4YacTel orpaHuueHuid. s 3TOTO
HE00X0IMMO:

H MMOMECTUTh Kypcop B MoJjie IeneBoi sueiiku F6 u ckommpoBath B Oydep comepxkumoce suciiku F6
(xmaBurmamu «Ctrl-Insert»);

‘ MTOMEIIATh Kypcop MOOYEPETHO B MO JIEBOM YacTH KaKIOTo U3 orpaHnmyeHni, To ects B F10, F11 nF12,
M BCTaBJIATH B OTH MOJS coaepxumoe Oydepa (kirasumiamu «Shift-Insert») (mpu 3ToM HOMEp sUeek BO BTOPOM MAacCUBE
(dbopMynBI OyIeT MEHAThCS Ha HOMEp TOH CTPOKH, B KOTOPYIO OBLIa IPOM3BE/IcHa BCTaBKa U3 Oydepa);

‘ Ha 3kpane B moysix F10,F11 u F12 nosisurcs O (HyneBoe 3HaueHue) (cM. puc. 1.2).

[NPOBEPKA ITPABUJIBHOCTU BBEJIEHU S ®OPMVJI

s poBepKH MPaBUIBHOCTH BBEIEHHBIX (DOPMYJI NMPOM3BOAWTE TOOYEPEHO ABOMHOE HAaXATHE JICBOH KIIABHIIN
MBIIIK Ha siueiiku ¢ popmynamu. [Ipu 3ToM Ha SKpaHe pamKoil OyIyT BBIIENSATHCS STYEHKH, UCHOJIb3yeMble B (hopMysie (puc.
1.4 u 1.5).
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X Microsoft Excel - lNpumep_1.xls

”ﬁ Paiin [paeka Bua Bcraska Popmar Cepeuc Landbie OkHo ? =18 x|
cymmnponze | v| X o =| =CYMMNPOW3B(B%3:E$3; B6: E6)
A | B | ¢ | b | E | F | 66 | H | E
1 NMEPEMEHHbIE
2 |Mma X1 K2 X3 x4
3 3Havenue | | | [ l
4 |HusxH. rp. 0 0 0 0 ua®
5 3Hauenue Hanpaen.
6 |Koad. LU® [ 1305 20 o6 87 8, =CYMMINPOW3B(B$3:E$3;B6:EE)
7
8 OIrPAHUYEHHUA e
9 Buan INee. yacTe 3Hak Npae. yacTe
10 |Orpan.1 -18 2 1 -4 0= 756
11 |Orpan.2 -6 2 4 -1 0 == 450
12 |Orpan.3 4 -15 104 13 0l<= 89
4 A TBTBI w1 (TS I« | i

Puc. 1.4. TIpoBepka mmpaBUIILHOCTH BBEJCHUS (GOPMYIIBI B 1IeJIeBYIO sTueiKy F6

X Microsoft Excel - lNpumep_1._xls !E]E

HE Paiin [paska Bua Bcraska Popmar Cepeuc HaHHbie Okwo 2 =2 x|
cymmnPone | ¥| X o =| =CYMMNPOW3B(B$3:E$3;B12:E12)
A [ B | ¢ | b | E | _F | 6 [ H | T
1 NEPEMEHHbBIE T
2 |Mma x1 #’2 A3 X4
3 |3nauenue | [ | [ |
4 HukH.rp. 0 0 0 0 ue
5 3HaveHuwe Hanpaen.
B |Koad. U0 1305 20 56 878 O]max
7
8 OrPAHWYEHMA s
9 Bug INee. yacte 3Hak MNpae. yacTe
10 | OrpaH.1 -18 2 1 -4 0= 756
11 |Orpan.2 -6 2 4 -1 0 >= 450
12 |Orpan.3 | 4 -15 10,4 13|=CYMMNPOW3B(B$3:E$3;B12:E12)
|<1|q4lvlnl\num,(nnc13/ |« | L]J_‘

Puc. 1.5. TIpoBepka npaBuIIbHOCTH BBeeHUs popMyIIbl B stueiiky F12
UL JIEBOM YaCTH OTpaHUYCHHUS 3

3ananue 1eneBoi GyHKINU

Z[aﬂbHeﬁmHe HGﬁCTBHﬂ MNPpOU3BOAATCA B OKHE «ITouck peuIeHus», KOTOPOC BbI3BIBACTCA U3 MCHIO «CepBI/IC» (pI/IC

1.6):

[IOCTAaBbTE KYypPCOP B MOJIE «Y CTAHOBUTH LIEJIEBYIO STUEHKY»;

U BBEMTE ajpec leleBoil sueiiku $F$6 unm craenaiite 0HO HaXkaTHe JIEBOM KJIABHIIA MBIIINA HA HEIEBYIO

sYelKy B 9KpaHHOH (opme - 3T0 OyeT paBHOCHIBHO BBOJLY a/ipeca C KIaBHaTyphl;

KHOIIKC «MaKCUMAJIbHOMY 3HAYCHHUIO.

BBCJIUTC HAIPABJICHHUE ONTUMH3AILIUN I_[q), HICJIKHYB OJWH pa3 JIEBOH KJIABUIIIEH MBIIIH 110 CeJ'ICKTOpHOﬁ




Mouck pewenun K E3 |
YCTaHOBHMTE LENEBYHD HFE6 =% | BbINONHKTE I

PaBHOM: (% makcuManbHOMY 3HaYeHM0  { 3HAYEHHH: |U

3aKpbITh I
™ MAHMMANEHOMY SHAYEHHHD
M3MEHAA AYEHKH:
[$B$3:4E43 %]  npeanonoxmte I
-OrpaHH4eHnA; fapameTpel I
$B$3:$E$3 = $B$4:$E$4 | AofaenTh ]
$F$10 = $H$10
§F$11 >= $H$11 Mamernre |
$F$12 <= $H$12 BOCCTaHOBMTE I
L] Yaanute I
Cnpaeka I

Puc. 1.6. OkHo «Ilouck pemerns» 3amaqn (1.1)
B600 oepanuuenuii u epanuunsix yerosui 3adanue ayeex
NepeMeHHbIX
B okHno «ITouck pemenus» B noie «M3MeHsist sSs4eMK» BIMLIUTE agpeca
$B$3:3E$3. HeobxoauMbIe agpeca MOXKHO BHOCUTD B Tolie «I3MEHAs AUEHKN» U aBTOMATHYECKH IIYTEM BBIACIEHHUS MBIIIBLIO
COOTBETCTBYIOIIUX SYECK MEPEMEHHBIX HEMMOCPEICTBEHHO B SKPAHHOM opme.

3adanue epanuinbIX Yeaoguil sl QONYCIUMbIX 3HAYEHUL NePeMeHHbIX
B namewm ciryqae Ha 3HauCHHWS NEPEMEHHBIX HAKJIAAbIBAETCSA TOJBKO I'PAHWYHOE YCIOBHE HEOTPHIATEIHLHOCTH, TO
€CTh UX HIKHSIS TPaHHMIIA TOJDKHA OBITh paBHA HYO (cM. puc. 1.1).

‘ HaxxmuTte kHOTKY «J{00aBUTHY, MOCIE Yero nosBuTcsa okHO «JloGaBnenue orpanudenus» (puc.l.7).

B none «Ccpuika Ha siueiiky» BBeAUTE ajpeca siueek MepeMEeHHBIX
$B$3:$E$3. D10 MOXKHO cHenaTh Kak C KIABHATYPHL, TaK M IIyTeM BBIACICHUS MBIMIBIO BCEX SYECK MEPEMEHHBIX

HETIOCPEICTBEHHO B SKpaHHOU (opMme.
B mosnte 3HaKa OTKpONTE CIIUCOK MpeIaraéMbIX 3HAKOB U BEIOEpHTE * .

U B mone «OrpaHudeHue» BBEAMTE ajgpeca sUeeK HIKHEW TI'paHWIBl 3HAYEHUI NEepeMEHHBIX, TO €CTh
$B$4:$E$4. Mx Takike MOXKHO BBECTH ITyTEM BBIIEICHHUS MBILIBIO HEIIOCPEACTBEHHO B 9KPAHHON (opMe.

Jlo6aBneHue orpaHUYeHUus 2| X]

CCbinka Ha aqenky: OrpaHnyeHme:;

$B$3:4E43 3 == =] |=$ese:sEd A4

OK OTMEeHa | AobaeuTe | Cnpaeka |

Puc. 1.7. JlobaBneHue ycIoBHs HEOTPULATEIHLHOCTH epeMeHHBIX 3a1auu (1.1)

3aoanue snaxoe ocpanuvenu £ ,3, =

H Haxxmute xHOTIKY «J[00aBUTH» B OKHE «Jl00aBIeHHE OTpaHIMUYEHUS.

B mnone «Cchuika Ha s4eiiky» BBeauTe aJpec sUYeHKH JeBOW 4YacTH KOHKPETHOIO
orpanndenus, HanpuMep $F$10. DTO MOXKHO cleaaTh Kak ¢ KIABHATYPHI, TAK U IIYTEM BBIAEIEHHUS MBIIIBIO
HYKHOU siYeHKH HETTOCPEACTBEHHO B 3KPaHHOH Qopme.

B cootserctBum ¢ ycnosuem 3amaun (1.1) BIOpaTh B mojie 3HaKa HEOOXOMWUMBIN 3HAK,
HarpuMmep =.

B mone «Orpanndenune» BBeOuUTEe aapec SYCHKH MPaBOM YacTH pPacCMaTpUBAEMOTO
orpanuuenus, Hanpumep $H$10.

Amnajornuno Beeaute orpannuenus: $F$11>=3H$11, $FS12<=$H$12.

HOHTBCP,HI/ITC BBOJl BCECX NMEPCUYUCIICHHBIX BBIIIEC yCJ'IOBI/Iﬁ HaxxatreM kHonku OK.
Oxkno «Ilouck peuicHus» MocCjae BBOJAA BCCX HGOGXOHI/IMHX JaHHBIX 3aga4u (11) MpeACTaBJICHO Ha pUC.
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1.6.

Ecmm IIpu BBOAEC YCJIOBUA 3ala4 BO3HUKACT HCO6XOI[I/IMOCTI) B UBMCHCHHU WJIN YIAJICHUW BHCCCHHBIX

OFpaHI/I‘-ICHI/Iﬁ HIIN FpaHI/I‘IHLIX yCHOBHﬁ, TO OTO ACIAKOT, HAXKAB KHOITIKH «VI3MeHUTDY» WIH «YZ[aJII/ITB» (CM. QI/IC.
1.6).

PEINEHME 3AJAYU

Yemanosxka napamempos pewenus saoauu
3amaga 3amyckaercsi Ha pemenue B okHe «llomck pemenus». Ho npenBapuTensHO Ui yCTaHOBICHUS
KOHKPETHBIX NapaMETPOB PEIICHUS 33a7ad ONTHMHU3ANNH ONPEACIEHHOTO KJlacca HE0OXOIMMO HaXaTh KHOIIKY
«[TapameTpb» U 3alOJHUTH HEKOTOPBIC OIS OKHa «[lapameTpsl morcka pemenus» (puc. 1.8).

MNapaMmeTps NOUCKa peweHus EE3

MaKcMManebHOE BpeMa: CeKyHA | oK I
MpeaensHOE YHMCNO MTEPALMA! I 100 OTMEHA |
OTHOCHTENEHAA NOrPelHoOCTE: IO,UDOODI 3arpys1Te MOAENb. .. |
AonNyCTHMOE OTKNOHEHHE! |S Yo COXpPaHUTE MOAENb. .. I
CXDAMMOCTE! {0,001 Cnpaeka |
V NnHefinaa moaens [T AsToMaTHYeckoe MacwTabMpoBaHne
[T HeoTpruaTenbHble sHaYeHHA [~ MokasblBaTh pESYNBETATHI MTEPALWH

ueHkn —— (PasHocth—— MeToa noMcka

¢ nuHeriHanA ¢ npamble (¢ HeroToHa

" kBaapaTH4Han " WeHTpanbHble " CONpAMEHHbIX FPaAMEHTOE

Puc. 1.8. [lapameTpbl noucka pemeHus, moaxosume A oonprHeTsa 3ana4 JII [apamerp «MakcumainbHoe
BpEeMsD» CIYKUT JIJIs1 HA3HAUCHUS BPEMEHH (B CEKYH/ax), BBIIECIAEMOr0 Ha pelIeHne 3a1a4i. B moiae MoxxHO
BBECTH BpeMsl, He mpeBbiiaroiiee 32 767 cexyna (6osee 9 yacos).

[Tapametp «lIpenenbHOE YUCIO UTEPALIUID CITYKUT IJIS yIIPAaBICHHUS BPEMEHEM PELICHHS 3aJJaul ITyTeM
OTPaHMYEHHUS YHCJIAa TPOMEXKYTOYHBIX BBIUMCIEHHH. B Tmoje MOXXHO BBECTH KOJIMYECTBO WTEpaIUil, He
mpeBbImaromee 32 767.

IMapamerp «OTHOCHTENBHAS HOTPELIHOCTBY CIYKUT IJIS 3a/laHHsl TOYHOCTH, C KOTOPOH OmpenesseTcs
COOTBETCTBHE SUEHKM IEIEBOMY 3HAYCHUIO MM TNPHONIDKEHWE K YKa3aHHBIM rpaHunaM. [loie 1omkHO
cofeprkath yrcio u3 uarepsana or 0 no 1. Uem mernbute KOIMUECTBO IECATHYHBIX 3HAKOB BO BBEJIECHHOM 4YHCIIE,
TE€M Hudice TOYHOCTh. BBICOKas TOYHOCTb YBEIMYHUT BpeMs, KOTOpoe TpeOyeTcs JUIs TOTro, 4TOOBI comieincs
TIpoLeCcC ONTHUMHU3ALNH.

[Tapametp «/lomycTMoe OTKIIOHEHHE» CIYKHT Ul 33aJjaHHs JOMYCKa Ha OTKJIOHEHHE OT ONTUMAJIbHOTO
pemeHuss B IIETIOYHMCICHHBIX 3amadax. IIpu ykazaHum OOJbLIer0 JOMycKa IOMCK pPElICHHS 3aKaHUYHWBaeTCS
obICcTpee.

[Mapametp «CX0ANMOCTE)» NMIPUMEHSETCS TOJILKO NP PELICHUH HEJIMHEIHBIX 3a1a4.

YcranoBka Qnakka «JInHelHas MoJienb» o0eclieunBaeT YCKOpEHHE MTONCKa PEIICHUs JIMHEHHOH 3a1auu
3a C4eT IPUMEHEHUE CUMILIEKC-METOa.

[MonTBepauTe ycTaHOBIEHHBIE MTapamMeTphl HaxxaTueM KHOIKH «OK.
3aHy0K 3al1a41 Ha pCUICHUC
3amyck 3a/1auy Ha pelleHre Mpou3BOAUTCs U3 okHa «IIouck perieHus» myTeM HaXaTusl KHOIKU
«BBITTOTHUTBY.
ITocne 3amycka Ha  pelleHue 3aauu JII  ma  okpaHe MOSIBIISIETCS
OKHO
«Pe3ynbTaThl MOKMCKA PEILICHUS» C OJJHUM M3 COOOIIeHHH, mpeacTaBIeHHbIX Ha puc. 1.9, 1.10 n 1.11.
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Pe3ynbTaTte NoMcka pemeHus 2| x|

PelweHHe HalaeHo. Bce orpaHMYeHHa K YCnoBra

ONTHMANEHOCTH BBINONHEHI, Tvn oT4eTa
PesynbTaTbl ;]
% ‘CoxpaHnTL HAHABHHOE PELUEHHE | YCTOHUHBOCTD
Mpeaens
" BOCCTAHOBUTH MCXDAHBIE SHAYEHHA #

| OK I OTMEHA COXpaHNTE CUEHaPHH. .. Cnpaeka I

Puc. 1.9. Coobmienne 00 ycenrHoM perieHu  3a1a9u

Pe3aynbTars NnoMcka pemweHus EE

MOMCK HE MOMET HAHTH NOAXDAAWEND PELIEHHA,
Tvn oT4yeTa

% {CoXpaHHTL HAHAEHHOE PELLEHHE |

(" BOCCTAHOBMTH MCXDAHBIE 3HAYEHHA L]

| OK I OTMEHa | COXPaHHUTE CUEHAPHA. .. I Cnpaeka I

Puc. 1.10. CoobmieHne Ipu HECOBMECTHOM CHCTEME OTpaHIMYCHHH 3a1a9n
P939anaTu NOUCKa peweHus nm

3HaYEHWA LENEBON AYEHKH HE CXDAATCA,
Tvn oT4eTa

% {COXPaHNTE HAMAEHHOE PELUEHHE

lpeae
" BOCCTEHOBMTL MCXOAHBIE 3HAHEHMA L]

| OK I OTMEHA COXPaHNTE CUEHAPHHA. ., Cnpaeka |

Puc. 1.11. Coobmenue npu HeorpannueHHOCTH LD B TpeGyemMoM HampaBieHHH

Wuorma coobmenus, npencraBieHHple Ha puc. 1.10 w 1.11, CBUOSTENBCTBYIOT HE O XapakTepe
ONTHMAJILHOTO PEIIEHHs 3a/1a41, a O TOM, YTO ITPU BBOJIE YCIOBHIA 3a1aun B EXcel Gbumn momymieHsr omubKu, He
no3Bosstroinie Excel HaiiTi onTrMansHOE pelieHne, KOTOPOE B A€HCTBUTEIBHOCTH CYIIECTBYET.

Eciu mpu pemennn 3agadn JIIT BbimaeTcss COOOIICHHE O HEBO3MOXKHOCTH HAXOXICHHS PCHICHHS, TO
BO3MOJKHO, YTO MPUYKMHA 3aKJIH0YaeTCs B omnOKax BBoja ycioBus 3amauu B Excel. TToatomy, mpexe yem aenarhb
BEIBOJ] O TIPUHIIMITHAITEHOW HEBO3MOXKHOCTH HaXOXKACHHUS ONTHMAILHOTO PEHICHUS 33Jauu, IPOBEPhTE: HE OBLIO
JIU IOITYIIEHO OMIMOOK IO XOJY BBHIIOJHEHUS 3aTaHuUs?

B toM cimydae, korja mpu 3amoidHEHUH Tojeld okHa «[louck peuieHus OBLIM JOMYIICHBI OMIUOKH, HE
no3Botstroinie EXCel npuMeHUTh CUMITIIEKC-METO/ JUIS PELIEHUS 3a/1a4l WK JOBECTH €€ PELIeHUe 10 KOHIIA, TO
[oCjIe 3amycKa 3aJavyd Ha pEIICHHE Ha JKpaH OyaeT BBIAAHO COOTBETCTBYIOIIEE COOOIICHHE C YKa3aHHEM
MIPUYHMHBI, 0 KOTOPOH pellicHre He HaiaeHo. MHOrma CIUIIKOM Majioe 3HaueHue mapamerpa «OTHOCHUTENbHAS
MOTPEIIHOCTEY» HE MO3BOJIIECT HAWTH ONTUMAaNbHOE pelieHue. [ ucrpaBlIeHHs STOW CUTYallMd YBEIUYHUBANTE
MOTPENIHOCTE Topa3psaaHo, Harpumep ot 0,000001 mo 0,00001 u T.1.

B okHe «Pe3ynpTaThl MOKMCKA PEIICHUS»IPEICTABICHB HA3BAHUS TPEX THIIOB OTYETOB: «Pe3ynmbTaTsiy,
«YcroiunBocthy, «IIpeaensr». OHH HEOOXOMUMBI IPHU AHAIN3E MMOJYYECHHOTO PEIICHUS Ha YyBCTBUTEIBHOCTD.
Jis momydeHus xKe OoTBeTa (3Ha4deHMH mepeMeHHBIX, 1|® u neBBIX "dacTeil orpaHW4eHuil) mpsiMO B 3KpaHHOM
¢dopme npocro Haxkmute KHONMKY «OKy. ITocie 3Toro B 9kpaHHO# (hopMe MOABISIETCS ONTUMAIBLHOE PEIICHHE
3agaum (puc. 1.12).
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HE Paiin [paska Bua Bcraska Popmar Cepeuc [Habneie Okwvo ? ;_]ﬂ_] _)5_]
Fé& ~| =| =CYMMNPOW3B(B$3:E$3,E66:EB)
A | B c | D | E | F | G H =

[ 1| NMEPEMEHHbIE —
| 2 |Mma X1 X2 A3 X4
| 3 |3navenwe | 100,661] 546 444] 0] 38.925]
| 4 |HwkH.rp. 0 0 0 0 ue

5 3HaveHue Hanpaen.
[ 6 [Kosp. O 1305 20 56 67 8[27482.714]max

7

| 8 | OrPAHUYEHKA b
| 9 |Bun INee. yacTe 3Hak Mpae. yacTe
| 10 |OrpaH.1 -18 2 1 -4 756 = 756

| 11 |Orpan.2 B 2 4 -1 450 >= 450

| 12 |Orpan.3 4 -15 10 4 13 89 <= 89

Nl?i > [P mer1 £ nners / |« | L]j_,

Puc. 1.12. Dxpannas hopma 3agaun (1.1) mocie moaydeHus: peleHust

HEJIOUYUCIIEHHOE ITPOTPAMMUPOBAHUNE

Homyctum, uto K ycnouto 3amaun (1.1) mo6GaBuiock TpeGoOBaHHE MENOYHUCICHHOCTH 3HAYCHHN BCEX
HNEepeMEeHHBIX. B 9TOM cilydae OMMCAHHBIA BBILIE MPOIECC BBOJAA YCIOBHSA 3a4aqdd HEOOXOOUMO OONOMHUMb
CIICIYIOIIUMH IIATaMH.

B okpanHOW ¢opMe yKakuTe, Ha Kakhe IIepeMEHHbIC HaKJaJabIBaeTCsl TpeOOBaHKE
[EJOYHMCICHHOCTH (3TOT LIAT AENACTCS IS HATIISIHOCTH BOCTIPHSITHSL yCIoBust 3aiaun) (puc. 1.13).

B okume «llomck pemreHms» (Meno «CepBHc»r®«llowck pemeHnsn»), HAKMUTE KHOIKY
«lo06aBUTE» W B TOSIBUBLIEMCS] OKHE «Jl0OaBleHHMEe OrpaHWYCHHUI» BBEAWTE OTPAHHUYCHUS CIICIYIOUINM

obpazom (puc. 1.14):

- B oite «CcChllIKa Ha AYEHKy» BBEIUTE ajpeca sueek MepeMeHHbIX 3a1aun, To ecTb $B$3:$ES3;
- B II0JIC BBOJIa 3HAKA OTPAHNYCHUS YCTAHOBHUTE «IICIIOCY);

= MOATBEPAUTE BBOJ OTPaHUYCHUS HaxkaTueM KHOmKu «OK»y.

X Microsoft Excel - Mpumep_1[{uenouncn).xls !E]B
“@ Paiin [paska Bug Beraeka Popmar Cepeuc [HanHeie OkHo 2 =18 x|
Fri ~| =| =CYMMNPOW3E(B$3:E$3;B6:E6)
A | B | ¢ | b | E | F | 6 | H | E
1 NEPEMEHHbIE
2 HNma A1 K2 x3 *4
3 [3navenue | 100] 546] 0] 39|
4 |HukH.rp. 0 0 0 0 uae
5 |Llenoumcn. uenoe uenoe uenoe uenoe 3HayeHuwe  Hanpaen.
6 |Koag. LD 1305 20 56 87 8 27394 2llmax
7
8 OrPAHHYEHKUA b
9 |Bug Nee. yacte  3Hak Mpae. yacTe
10 | OrpaH.1 -1.8 2 1 -4 756 = 756
11 |Orpan.2 B 2 4 -1 453 »= 450
12 |Orpan.3 4 -15 104 13 88 <= 89
5| o
4 4[> M Swer1 {Tivers / | <] I L]J_‘

Puc. 1.13. Penrenue 3anauu (1.1)

IIpA YCJIOBUH LECJIOYUCICHHOCTH €€ NIEPEMEHHBIX
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Jlo6aBneHue orpaHU4YeHus ﬂ!!!

Ccbinka Ha guenky: OrpaHu4eHHe:

|$B43:4E43 Sl IR | [uence =
OK OTMEHa I AobaenTe | Cnpaeka |

Puc. 1.14. BBox yCIOBHS IIEIOYUCIICHHOCTH MTepeMeHHbIX 3anaqn (1.1)

Ha puc. 1.13 npexacraneno pemrerne 3amadun (1.1), K orpaHHUYCHUSIM KOTOPOWM T00AaBIEHO YCIOBHE
LEJIOYHUCIIEHHOCTH 3HAaYEHHU €€ epeMEHHBIX.

SAJAHUA JUIA CAMOCTOATEJIBHOI'O BEIITOJIHEHW A:

1 L( X )=5x,+Tx, —6x,+9x, +8x, - max;
.0,7.\' +09x, +15x, +2,3x, +1,8x, <50000,
04x +11x, —0,5x, +13x, —2,8x, > 32000,
0,5x +1,8x, +0,7x, + 2x, < 40000,

22x —14x, —0,8x, +0,9x, =15000,
x,20(j=15).

2 L(X )=, +4%, 4 8%, — 12%. — miifi;
x + 9x,+2x, —4x, =250,

0,4x, +x, —5x, +3x, +8x, <460,
0,5x, + 10x, - 8x, + 6x, + 2x, <190,
11x, —8,5x, + 3x, + 2x, =210,

x,20(/=15)

3 L(X )=-45x,4+65x, + 2x, —3x, — max;
15x +18x, 4+ 34x, —22x, = 56,

2%, +1x, —4%,+3%, 2 91,

0.2x +-08x; +15x, +-09x, +4x. <26,
18x, —42x, + 6,4x, +3x, =15,

x,20(j=15).

JlaGoparopnas pabota Ne 4

J{ucKkpeTHbIe 3a1a4M JTHHEHHOr0 IPOrpaMMHPOBAHHUA
Heab paéoThl.
M3y4uTs M NIPUMEHUTH HA MPAKTHKE YHCJIeHHbIC METOAbI IMHEHHOr0 IPOrPAMMHUPOBAHUS I/I51 JUCKPETHBIX
3ajay.

Bapuantel 3ananunii 3aa4a 0 Ha3HAYCHUSX:

1. 6 8 11 8 18 19 20 2. 5 6 7 8 10 11
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|41 [2]2]4]w]o] Je]1]2]18]3]4]
13 13 4 5 12 3 6 14 | 14. 5 2 10 3 12
7 1 9 4 11 2 10 7 8 9 10 | 12
12 4 7 6 8 7 4 3 4 5 6 8
5 4 6 1 8 2 13 4
8 9 9 7 10 | 3 5 9 4 5 6 8
7 4 5 4 3 8 4 8 12 | 13
15 3 13 6 16 1 3 8
33213‘[2 KOMMHBOﬂ)Repa:
1. -| 31| 15 19 8| 55| 2. -| 16 13| 35| 41| 52
19 —| 22| 31 35 19 —| 29| 31| 26| 18
25| 43 -| 53] 57| 16 57| 51 —| 44| 51 7
5| 50| 49 -] 39 9 5[ 40| 32 —| 14| 16
24| 24| 33 5 —| 14 33| 41| 28 3 -| 53
34| 26 6 3| 36 — 19 54| 24| 10| 41 —
3. -| 39| 45 2| 51| 33| 4. -| 39| 45 2| 51| 33
4 —-| 29| 31| 26| 18 30 -] 20| 33| 40| 35
57| 51 _| a4a] 51 7 54| 16 -| 55 22| 6
5| 40| 32 -] 14] 16 19 36| 25 -] 18| 43
33| 41| 28 3 -] 53 29 8 8| 12 - 25
19| 54| 24 10| s _ 16| 47| 31| 14 8 _
5. -| 56| 48 39 3| 40| 6. —-| 41| 60| 39| 46| 10
47 —| 50 4| 10| 49 31 -| 59| 16 1| 51
48| 50 —| 42| 19| 16 20| 51 —| 14| 42| 50
24| 44| 47 -] 23] 33 35| 12| 52 -] 16| 26
38| 17 6 51 - 26 16| 39| 15[ 60 -| 57
20| 59| 55| 34| 18 - 151 30] 38| 47| 36 -
7. -| 58| 28 18 2| 50| 8. —| 14| 17| 25| 54| 37
11 —| 18| 47| 14| 49 57 —| 46| 19| 42
49 3 —| 24| 35| 51 71 24 - 8 9
1| 46| 50 —| 45| 15 13| 28] 30 -] 56| 18
54| 40| 14 12 _ 6 26| 44 4| 52 —| 52
8| 58| 34| 27| 47 - 18 51 49| 14| 12 -
9. -| 44] 60 54 | 29 29 | 10. - | 50| 33| 18 5| 44
53 —| 46 19 42 51 —| 19| 24| 20| 32
36 7 —| 37| 44 19| 23 —| 42| 14| 25
21 49 -1 14| 26 42| 53 2 -] 48 5




15| 12| 38| 46 —| 24 27| 28| 31| 33 - 1
19 6] 45| 57| 11 - 12| 37| 60| 21| 21 -
11. —| 21| 44| 18| 32 12.| s 4 3 1 12 | 13 5
-| 35| 56| 47 4 2 5 3 4 6
6 7| 24| 16| 21 1 4 2 5 8
26| 37 - 7| 46 9 4 5 6 7 9
50| 15| 34 -] 31 10 | 11 | 12 [ 13 [ 14 | 15 16
3] 17] 51| 30 — 6 8 10 4
6 1 2 13 3 4 5
13 —| 36| 51| 24| 11| 46(14 - 9| 37| 28| 52| 53
28 -] 17| 46| 10| 20 24 —| 25| 48| 27| 48
7| 41 -| 58 2| 35 27| 45 —| 23| 47| 58
25| 60| 45 —| 55| 59 2| 30| 16 - 8| 60
48| 20| 33| 26 -| 38 53| 54 4 1 -] 46
50| 27| 19| 14| 52 - 60| 12 5| 50| 35 -

Hopsaaok BbINOIHEHUsI padoThI
JlaGopaTopHasipadoTapaccuUTAHAHA3 YACAAyTUTOPHBIX3AHATHIL,BKIIOYAIOLINXB ceDsIc/IeyIoNee:

[onyanTeHIpOaHaAT3HPOBATEPE3YIHTATHIPAOOTHIIPOTPAMMBL.

1 M3yunTsTeOpeTHYECKUAMATEPHATTIOTEME.

2 Pa300paTbIpIMEphIPeATH3ALHL.

3. Pa3paGoTaTharopuTMpeaTH3alMi3a IaHHSBCOOTBETCTBUHCBAPHAHTOM.
4. CocTaBuThIpOrpaAMMY.

5

6.

O¢hopMHUTBOTIETONPO/IETIAHHOHPAOOTEBCOOTBETCTBUNCTPEOOBAHISIMIL.

TpebGoBanus Kk oTueTy
OryeTn0./1200paTOPHON padoTepacneyarbIBaeTcsi B BUIe TBEPIO KOMM U COCTOMT U3 CJICAYHOLIUXITYHKTOB:

‘ ‘ BapuantuHamBu Ty aTbHOr03a1aHYS,

KpartkoeornmcannemeToiapeanizaliiy;
TexkcTiporpammsr,

U Pe3yneratsipaboTemporpaMmerg,

‘ ‘ AHATMBIIONYYeHHBIXPE3YIIHTATOB;

‘ ‘ BeiBospIONpOAETaHHOMpadoTe.

JlabopaTopHas padora NeS. HesmHeiiHoe nporpaMMupoOBaHue

3amanue K 1abopaTopHO paboTe

1. Uzyuurs TeopeTnueckuii MaTepua Mo PENIEHHIO 3aa4 HEJTUHEHHOTO MPOrPAMMUPOBAHHS.

2. Pa3paGoTaTh HpoOrpaMMy, pealM3yIONIyH0 METO]| PelleHHs 3aj]a4 HEeJMHEHHOro MpOrpaMMHpPOBAHHSA. SI3BIK
MIPOrpaMMHPOBaHUs BEIOPATh MO0 CBOEMYYCMOTPEHHIO.

3. Tporpamma J0/KHA UMETh y00HBIH U MPOCTOH B TIOHMMAHHH TIOJb30BaTeNbCKUi uHTepdeiic. [IpenycMoTpeTs
BBIBOJ] Ha 9KpaH MIPOMEXYTOUHBIX PEe3yJbTaTOB. B KauecTBe BXOAHBIX JAaHHBIX HCIIOJIB30BAaTh MAaTEMaTHIECKYTO
MOJIeNb, TIePeYHCIIeHNe TepPEMEHHBIX. B KadecTBe BBIXOAHBIX JAHHBIX 3HAYCHUS HAWJCHHBIX MEPEMEHHBIX U
3HaYCHUE [eTIeBON (YHKIINH.

4. C nomomipio pazpaboTaHHOH MPOrPaMMBI PEIIMTh 33124y, BHIOPaHHYIO 110 BAPMAHTY 3a/aHus. BapuaHT 3a1anus
BBIOMpAeTCs 10 mocyienHeil nudpe 3aueTHOH KHIKKH (ecu nocnenss unppa—o, To Beidoupaercs 10 BapuaHT).



5. Tlo pe3ynbTaTam 1a60paTOpHOii paGOThl OPOPMUTH U 3AIIUTUTE OTUET.

BapuanTel 3aganmuii k 1a0opaTopHoii padote

BapmuanT 1. Haiitn MakcuManpHOe 3HaueHNE QYHKIMN F=X;XoIpu ycIoBUsIX

o (6x, +4x, 212,
2x, + 3x, <24,
{-8x, +4x, <12,
2,1 i
BapuanTt 2. Haittu MuHNMansHOE 3Ha49eHNE ()YHKITHH
F=9x,~-5)2+4(x, —6)y
OpH yeJIOBHUAX
3x, +2x, 212,

x ~x, 36,
x, <4,
X%y 20,

BapuanT 3. Haiitn MakcuManpHOE 3Ha9eHUE (PyHKITUH

F=4x, + 3x,
IpH YCIOBHUAX
x} -2x, + x; -2x, -34 <0,
el

x, 2 1.

2

BapuanT 4. Haiitn MakcuManbHOE 3HaUYeHHE (YHKITUH

F=x2x,
IpH YCJIOBUAX
x! +2x, +x; -2x,-14 >0,
{Zx, +x, <10,
s el

Bapuant 5. Haiitu s3xcTpeMyMbl QyHKITUH
f=x?+x2+x

NpH YCJIOBHAX
x+x+x=4
2x, —3x, =12.

Bapuanr 6. Haiity sxctpemyMm yHKmun f=X;X,X3 mpu yciaoBun
[2xx, + 2,2, = 12,
|2x, - x, =8.



Bapuanr 7. HaiiTi 3xcTpeMmyMbl GyHKIMH F=XXo+XoX3 IPH yCTOBHSIX

(xl +- xz — 4,
ixz +x, =4.

Bapmuant 8. HaiiTu skcTpeMyMbl pyHKINT

[ =3x*t+ 2x, + 2x,2 + 4x,%,

MPH YCI0BHUAX

z +2x =18,

x, +2x,x, =11.

Bapuant 9. Haiitu sxctpemymbl pyHKInu f=X;XX3 U yCIOBUU

X, + X, +x; =5,
2 F e P = B,

— b4 a 4
Bapnanr 10. Haiitn MmakcumaneHOe 3HaYeHHE DYHKITMN f=x"x,"x,

TIPU YCIIOBUY %, X+ X = 18,

4.1.2. TectupoBanue

Tema 1. OcHOBHBIE TIOHATHS AUCIATUINHBI

Tema 2. OCHOBBI JIMHEHHOTO MIPOrPaMMHUPOBAHHMS

Tema 3. [IpuknagHble ONTUMH3AIOHHBIE METOBI PELICHUS 3a1a4 JIMHEHHOTO NPOrpaMMHUPOBAHHUS
Tewma 4. Teopus TBOHCTBEHHOCTH

Tema 5. Perenne 3agay eI04HCICHHOTO TPOrPaMMHUPOBAHUS

Tema 6. Pemienue 3aa4 HEIMHEHHOTO MPOTrPaMMUPOBAHUS

4.1.2.1. IlopAaaok mMpoBeIeHHS.

TectupoBaHue MPOXOAWUT B NHCBMEHHON (GoOpMe WM C HCIOIB30BAHMEM KOMIBIOTEPHBIX cpeacTB. OOyuarommiics
MOJTy4aeT OINpeJeséHHOE KOJIMYECTBO TECTOBBIX 3alaHui. Ha BeimonHeHwe Bbinensiercss (UKCHPOBAaHHOE BpeMs B
3aBHCUMOCTH OT KOJIMYeCTBa 3aJaHui. OIEHKa BBICTABISETCA B 3aBHCUMOCTH OT NPOLEHTA MPABHIBHO BBINOJHEHHBIX
3aganuid. TecTupoBaHWe MPOBOAUTCS IO BapuaHTaM. B kaxaoMm Bapuante — 15 TecroBbix 3amanmii. Huxe mpuBeneHs
npuMepHbIe 3a1aHus. [1omHbIH 6aHK TeCTOBBIX 331aHUH XpaHUTCS Ha Kadenpe.

4.1.2.2 Kputepnu olleHHBaHHUSA

O1eHKa «OTINYHO» CTABHUTCS, ecIi 00y4yaronuiicss HaGpai:
86% npaBUIILHBIX OTBETOB U DoJIce.
OneHka «Xopoo» CTABUTCH, eCJIH 00y4Yarouuiicss Hadpas:
Ot 71% no 85 % npaBUIIBHBIX OTBETOB.
OneHka «yA0BJCTBOPUTEIbHO» CTABHTCSH, €CJIN 00y4aromuiicss HadpaJ:
1o 70% mpaBUIIEHBIX OTBETOB.
OneHKa «Hey/I0BJIETBOPUTEIbHO0» CTABUTCS, €C/IH 00yUalomuiicss Hadpas:
55% npaBUIEHBIX OTBETOB M MEHEE.
4.1.2.3. Conep:kaHue OIIEHOYHOT0 CPEICTBA
Tembl 1-6 Qopmynuposka 3adanus
1. Moaens — 310
1) ananor (00pa3) opUruHaia, HO MOCTPOSHHBIH CPEICTBAMH ¥ METOAAMH



2) OTINYHBIMHU OT OPUTHHATA

3) moxobue opuruHaa

4) KoIist OpUrrHaIa

2. DKOHOMHKO-MaTeMaTH4YecKas MOIEIb — OTO

1) MaTeMaTHUeCKOE TIPECTABICHIE SKOHOMHIECKOM CHCTEMBI (0OBEKTOB, 3a/1aUH, SIBICHHIA, TPOIIECCOB H T. I1.)

2) KaueCTBCHHBII aHAITN3 U MHTYUTHBHOE NPECTaBICHHE 00BEKTOB, 3a/1a4, SBICHUH, 3) MPOLIECCOB SKOHOMHIECKO
CUCTEMBI U €€ apaMeTpoB

4) 5BpPUCTHYECKHUE OMMCAHHE IKOHOMUUECKON CHCTEMBI (0OBEKTOB, 3aa4H, SIBJICHHH, TIPOIIECCOB H T. I1.)

3. Metox — 710

1) moaxoIBI, MyTH U CIIOCOOBI TIOCTAHOBKH W PEIIICHHS TOW MIIM MHOM 3a1auu B

2) pa3IMYHBIX 00JIACTIX YETOBEUECKOM AATENHEHOCTH

3) omucanue 0coOCHHOCTEH 3a1auu (IPOOIEMBI) U YCIOBHI €€ PEeLICHUS

4) TpeOOBaHHMs K YCIOBUSAM PEILICHUS TOH UM MHOM 33a1a4u

4. BeiOepuTe HEBEPHOE YTBEPIKICHUE

1) 3MM no3BONAIOT ceNaTh BBHIBOJ O MOBEICHUH 00BbEKTa B OyayIIeM

2) ODMM 103BOJISAIOT yIPaBIsATh 00BEKTOM

3) DMM 103BOJISIIOT BBISBUTH ONTHMANBHBIH CIIOCOO AEHCTBUS

4) DMM 103BOJSIFOT BBISSBUTE M ()OPMATIBHO OTIHCATH CBSI3U MEKITY EPEMEHHBIMH, KOTOPBIE XapaKTePU3YIOT
HCCIICIOBAHUS

5. 3ayaua, Brirouaromias 1eeByo ¢yHkiuo T u pyrkimn @, BXOASIIME B OTpaHUYCHUS, SIBISIETCS 3a1a4eil TMHEHHOTO
MIPOTPaMMHPOBAHHUS, €CITH

1) Bce @ u f sBsIFOTCST MMHEHHBIME (DYHKIUSIMHA OTHOCUTENHEHO CBOUX apTYMEHTOB

2) Bce O ABISAFOTCS TMHEHHBIME (QYHKIIHSIME OTHOCHTEIIFHO CBOMX apryMeHTOB, a GpyHkius f — Henuneitna

3) pyukuus f sBrsieTcs TMHEIHON OTHOCUTEIBHO CBOUX apTYMEHTOB, a GyHKINH O — HeTMHEHHBI

4) tonpko yacth GyHkiwmid @ u GyHkIws T IBISIOTCS TUHEHHBIME OTHOCHTEIBHO CBOMX apT'yMEHTOB

6. MHOXeCTBO BceX AOIMYCTUMBIX PEIICHHH CUCTEMBI 3a]Ja4H JJMHEHHOTO IIPOrpaMMHUPOBaHHUS

SIBIISICTCSA

1) BBIMYKJIBIM

2) BOTHYTBIM

3) OIHOBPEMEHHO BBIMYKIIBIM M BOTHYTHIM

7. Ecnu 3aaua TMHEHHOTO IPOrpaMMHUPOBAHUS UMEET ONTUMAIBHOE PEIlIeHUE, TO 1eeBast PYHKIMS JOCTUraeT Hy>KHOTO
9KCTPEMaJIbHOTO 3HAYEHUS B OJHOM U3

1) BepiIvH MHOTOYTOJIbHIKA (MHOTOTPAHHHUKA) TOMYCTHUMBIX PELICHUIA

2) BHYTPCHHHX TOYEK MHOTOYTOJIbHUKA (MHOTOTPAHHHKA)

JIOILYCTUMBIX PELIECHUI

3) ToYek MHOTOYTOJIbHHUKA (MHOTOIPAHHUKA) JTOMYCTUMBIX PEIICHUH

8. B 3ajauax JMHEHHOTO MPOrpaMMHUPOBAHHMS PEIIaeMbIX CUMILICKC-

METOJIOM HCKOMBIE IIEPEMEHHBIE JOJKHBI OBITh

1) HeOTpHUIIATENBHBIMH 2) TOIOKUTEILHBIMH

3) cBOOOHBIMHU OT OTPaHHYCHUI

4) nro0sMu

9. CuMIIIEKCHBIN METOJT peIICHHUs 3a/1a4 JTMHESHHOTO POTPaMMHUPOBAHHS BKITFOYAET

OTIpeNIeIIeHNE OHOTO U3 JIOITyCTUMBIX 0a3UCHBIX PEIIeHUH MOCTaBICHHOW 3aJauH (OTIOPHOTO IIaHa)

1) onpenenenue npaBiia nepexojia K He Xy/IeMy PEIICHUIO

2) MpOBEPKY ONTUMATFHOCTH HAWICHHOTO PEIICHHS

3) ompeenenne 0JJHOTO U3 TOMYCTUMBIX OAa3HUCHBIX PEIICHHI MOCTABICHHOMN 3a1a4n

4) (omopHOTO I1aHa), ONpe/IeTIeHUE MIPABUIIa MEPEX0/ia K He XY/ALIeMY PEUICHHIO, MPOBEpKa ONTUMAIBHOCTH HAWICHHOTO
perreHus

10. Ecnit neneBast GyHKIHS U BCE OTPAHUYCHUS BRIPAXKAIOTCS C TIOMOIIBIO IMHEHHBIX YpaBHEHHIA, TO paccCMaTpuBaeMas
3ajaua sBIeTCs 3a1aueit

1) AMHAMHUYIECKOTO MPOTPAMMUPOBAHHUS

2) IMHEHHOTO MPOTPAaMMHUPOBAHHUS

3) LEeTOYUCICHHOIO IPOrPAMMHUPOBAHUS

4) HEMUHEHHOTO MPOrPaMMHPOBAHHS

11. Mopnens 3a/1au¥ JTMHEHHOT'O TPOrPaMMHUPOBAHMS, B KOTOPOH 11eeBas pyHKIHUS HcciieryeTcs Ha MaKCHMYM M CHCTEMa
OrpaHUYEHUH 3aJ]auH SIBIISIETCS] CUCTEMOM YPaBHEHMM, HA3bIBAETCS

1) crangapTHO#t 2) KAHOHHIECKOH

3) obmeit

4) ocHOBHOI

5) HOpMasIbHOM

12. Monens 3a/1au¥l JMHEHHOTO TPOrPaMMHUPOBAHKS, B KOTOPOH 11eeBast pyHKIHUS uccieryeTcs Ha MaKCHMYM M CHCTeMa
OTpaHMYEHUH 33/1a4H SIBJISIETCS] CHCTEMON HEPaBEHCTB, HA3bIBAETCS

1) crangapTHOi



2) KaHOHUYECKOi

3) obmeit

4) ocHOBHOI

5) HopMabHOM

13. 3amada TMHEHHOTO MPOTPAMMHUPOBAHHSA MOKET TOCTUTAaTh MAKCHMAIBHOTO 3HAYCHHUS
1) TOJBKO B OIHOM TOYKE

2) B ABYX TOYKaX

3) BO MHOKECTBE TOYEK

4) B OZIHO¥ HITH ABYX TOYKaX

5) B 0HOM WK BO MHOXECTBE TOUYCK

14. Kakoii Bun nMeeT nesieBas QyHKIHMA 3aaqu TMHSHHOTO IPOTPaMMUPOBAHUA?

) ()= 11+ 224+ +

2) <(=2)

3y <0

4 =0

15. BeIinosnHeHne Kakoro yCIOBHS SIBIISETCS IPH3HAKOM ONTHMAIILHOCTH PEIICHNUS IBOUCTBEHHOI 3aa41 JTMHEHHOTO
MIPOTPaMMHPOBAHHS?

1) B cuMIUIeKC-TaOIHIE DIIEMEHTHI CTPOKH 1eTIeBON (PYHKIMH MPSAMO# 3a1aur TOJI0KUTEIHHBI

2) B CUMILIEKC TAOJIHIIE DIIEMEHTHI CTOJIOIA [eJeBOM ()YHKITUH ABOMNCTBEHHOMN 3a1auH MMOJI0KUTETBHBI

3) B cUMIUIEKC-TA0HIIE 3JIEMEHTBI CTPOKH LEJICBON (PYHKIIMH MPSAMOM 3a8/1a4 U 3JIEMEHTBI CTOJIONA 1ENeBOU (QYHKIIMU
JIBOMCTBEHHOM 3a7]a4uM MOJI0KUTEIIbHBI

16. Eciiu uicxoHas 3a7a4a JTUHEWHOTO MPOTPAaMMHUPOBAHMSI KIMEET ONITUMAIILHOE PEIICHUE, TO 3a/ja4a JBOMCTBEHHAs K HEl

1) umeer ONTUMAITBHOE peLICHHE
2) MOXET He UMETh pPelIeHus 3)
MOJKET HE HIMETh CMBICTIa
17. Ecnu ucxomHas 3aa4ya THHEWHOTO MPOTPaMMHPOBAHISI HE UMEET CMBICIIA, TO 33a[a4a JBOMCTBEHHAs K HEH ...
1) umeeT onTUMAJIBHOE PEIICHHUE
2) He UMeeT pelICHHs
3) He UMeeT cMbICTa
18.Ecnu pecypc 06pasyeT «y3koe MecTo pOU3BOACTBAY, TO OTO O3HAYAET
1) pecypc u3bbITOUCH
2) pecypc HUCIOJIb30BaH MOTHOCTHIO
3) nBolicTBEHHAs OL[EHKA pecypca paBHa HYJIIO
19. TpancnoprHas 3aaua siBisieTcsl 3aJa4eii . ... [[porpaMMupoBaHus
1) TMHAMHYECKOTO
2) HEJIMHEWHOTr O
3) NuHEHHOrO
4) 11eJI0YUCIICHHOTO
5) mapamerpudeckoro
20. Ecnu B TpaHCTIOPTHOH 331a4e 00beM CIpoca paBeH 00beMy MPEATIOKEHHsI, TO TaKas 3a7a4a Ha3bIBaeTCs
1) 3amKHYTO#1 2) 3aKpBITON
3) cbanaHCHPOBaHHOM
4) OTKpBITOM
5) He3aMKHYTO
21. Ecnu B TpaHCIIOPTHO# 3a/1aue 00heM 3aacoB MPEBBIIaeT 00beM MOTPEOHOCTEH, B PACCMOTPEHHUE BBOIAT
1) GDUKTUBHBIN MYHKT POM3BOJICTBA 2) PUKTHBHBIN MTyHKT MOTPEOICHHUS
3) u3MeHeHusI CTPYKTYPhI He TPeOYIOTCS

22. CBOGOHBIMM WIEHAMU CHCTEMbI OTPAHUYEHUH IBOCTBEHHOI 3a/1a4M SIBJISIIOTCS
1) Hen3BeCTHBIC HCXOAHOM 33141

2)x03¢GUIHEHTH TIPH HEN3BECTHBIX NCXOIHOW 3a1aun

3)cBOOOIHBIE WIECHBI HCXOTHON 3aa9n

4)xo>¢dunreHTH! 1eneBol GYHKINH HCXOAHOH 3a1aun

23. Ecim ncxonnas 3JII1 6bli1a HAa MaKCHMYM IlesieBOii (pyHKINH, TO IBONCTBEeHHAsI 3a1a4a OyaeT
1) Toxe Ha MaKCUMyM

2) 160 Ha MaKCHMyM, JTHO0 Ha MUHEMYM

3) ¥ Ha MAKCUMYM, X HA MUHUMYM

4) Ha MUHUMYM



24. Yucino nepeMeHHBIX B IBOWCTBEHHOI 3a7a4e paBHO YUCITY
1)nepeMeHHBIX B UCXOJHOM 3a/1aue

2) OTIMYHBIX OT HyJSI IIPaBBIX YacTeil HCXOAHOM 3a1auu

3) orpaHnUCHNU#T UCXOTHOM 3a1aun

4) HeHyJIeBbIX KO3(D(DUIHUESHTOB 1eTeBON QYHKIMH UCXOAHOHN 331241

25. TInan Moaenu TpaHCIOPTHOH 3a1aun yao0Hee IpeACTaBIATh
1) BekTOopoM
2) marpuieit
3) unciom 4)

¢byHKUHEH

OTBeTHI:
1. 2 6. 1 11. 2 16. 1 21. 2
2. 1 7. 1 12. 3 17. 3 22. 4
3. 2 8. 1 13. 3 18. 2 23. 4
4, 2 9. 4 14. 1 19. 3 24. 1
5. 1 10. 2 15. 1 20. 3 25. 2

4.2. OueHOYHBIE CPENCTBA MPOMEKYTOYHOI aTTeCTANHA

[To mucuMIuIMHE IpeaycMOTpeH 3a4éT B Scemectpe. 3a4éT nmpoxomuT mo ouieraM. B kaxmoM OUIeTe OJMH TCOPETUUCCKUI
BOMPOC U OJHO TMPAKTUYECKOE 3aJaHue. 3auéT MPOBOJAMTCS B YCTHOW / MHUCBMEHHOW M KOMIIBIOTEPHOH Qopme.
OrieHUBaeTCs BIAJICHUE MATEPHATIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh MPUMEHSTHh HYXKHbIC 3HAHUS, HABBIKU H
YMEHUsI [IPU aHAITU3e MPOOJIEMHBIX CHUTYAIMH U PELICHHH MPAKTUICCKUX 3aIaHHH.

4.2.1. YcTHblii WM NHCbMEHHBIN 0TBET Ha BOMPOC
4.2.1.1. Ilopsiiok NpoBeAeHMSI.
VYCTHBIM WIM NUCBMEHHBIM OTBET HAa BOIPOC HAIPAaBJIEH HAa IPOBEPKY 3HAHUU OCHOBHBIX PAa3/EiIOB IO AUCLMILIMHE
«MccnenoBanue onepanyii ¥ METObI ONITUMH3ALIAN.
4.2.1.2. Kputepun oueHNBaHHUs.
OneHka «OTINYHO» CTABUTCS, €CJIN 00yYarouuiics:
B oTBeTe kauecTBEHHO PACKPBLI cojepikaHue TeMbl. OTBET XOpoLIo CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHATHIHBIN
anmapat. [IporeMOHCTpHpPOBaH BBHICOKHH ypOBEHb MOHMMaHHs Marepuana. [IpeBocxonHoe ymeHne (GpopMynmupoBaTh CBOH
MBICITH, 00CY’K1aTh JUCKYCCHOHHBIE TONOKeHNA. OIeHKa «X0pOoII0» CTABUTCS, eCJIH 00yYaroniuiics:
OcHOBHBIE BOIIPOCHI TeEMBI packpbul. CTpyKTypa OTBETa B LIEJIOM aJ€KBaTHA TeMe. XOPOILIO OCBOEH NMOHATUIHBIN anmnapar.
[TponeMOHCTpUPOBAaH XOPOIIMH ypPOBEHb MOHMMaHHMS Marepuaia. Xopomiee yMeHHe (OpMYIHpPOBaTh CBOM MBICIH,
00CyXaTh TUCKYCCHOHHBIE MOJIOXKEHHUS.
OneHka «yA0BJIEeTBOPUTEIbHO» CTABUTCSH, €CJIN 00ydarommmiics:
Temy wactmuno packpsul. OtBer cnmabo crpykrypupoBaH. [loHsTHitHBIM ammapar ocBoeH 4YacTW4HO. [loHmmanume
OTJETBHBIX MOJOKEHUH M3 MaTepuaia Mo TeMe. Y JOBIETBOPHUTEIbHOE yMEHHE (OPMYIMPOBAThH CBOM MBICIH, 00CYX/1aTh
JIUCKYCCHUOHHBIE TOJI0KEHUSL.
OneHka «HeyAOBJETBOPUTEIbHO» CTABUTCS, €CJIM 00y4yaronuiics:
Temy He packpbil. [ToHATHHHBIN anmapaT OCBOEH HEYIOBIETBOPUTENbHO. [loHMMaHue Mareprana (parMeHTapHOE WM
orcyrcTByeT. Heymenune hopMynpoBaTh CBOM MBICIIH, 00CYKAATh JUCKYCCHOHHbIE TIOJOKSHHUS.
4.2.1.3. OneHOYHbIE CPEACTBA.
Bonpocs! fJist yCTHOI0 WJIM NHCbMEHHOT0 OTBETA

1. O6mas mocraHOBKa 3amay uccienoBaHus onepauumil. LleneBas ¢yHkumsa. OnTHMallbHOE pELIEHHE 3a1aud

(onTMManbHBIN TUIAH).
2. DKOHOMHKO-MaTeMaTH4eCKOe MOJEIMpOBaHUe. 3ajada MNPOM3BOJICTBEHHOTO IUIAHMPOBaHUS (3amaya o
pannoHaIbHOM HCTIOIb30BAHUH PECYPCOB).

O6mras (cmemranHas) 3agava auHeHoro nporpammupoBanus (3J1I1). Crangaptras 3JII1. OcHoBHas 3JIT1.
®opwmer 3amrcu 3JIIT (MaTpuyHas, BEKTOPHAS, pa3BEPHYTast, COKpAIIEHHAsN).
Caoiictsa 3JII1.
[ToHsATHE BBIMYKIOrO0 MHOXECTBA TOUEK.
I'padmueckuit meton pemenust crangapTHeIX 3JII1 ¢ qByMS mepeMeHHBIMU.

N GRA®

UccrnenoBanme cuctem orpanmdeHuii ocHoBHbIX 3JIII. Haxoxnenme panra matpun CJIAY, 6a3ucHBIX
pemenwii 11t ocHoBHOM 3JIIT.

9. T'eomerpuueckas nnrepnperanus pemenust 3J1I1 Ha mrockocTy.

10.Cummnexcusiit Metox pernenus 3J1I1. Kpurepnn onTUMaibHOCTH pEIICHHMS.

11.AHaIUTHYECKUI CUMIUIEKCHBINM METO/I.



12.Tabnuunas opraHm3anys BBIYMCIUTENBHOTO IIpoliecca CHMIUIEKC-Merona 1o cxeme JKopnana-I'aycca.
ITocTpoeHue CUMIUICKCHBIX TaOJIHII.

13.0co0ble ciyyan CHUMIDIEKC-METOJa: KOHEYHOE ONTHUMAJIBHOE pelIeHHEe, AJbTePHATHBHOE ONTHMAJILHOE
pelieHune, BRIPOXKICHHOE 0Aa3UCHOE PEeLICHHE.

14.0OcnoBras (kanoHm4eckas) 3JII1. MeTtoxn nckyccrBeHHoro 6asuca (M-meroxn).

15. Knaccudukarms onTUMA3aIHOHHBIX METOJIOB U 3a/1a4.

16. Bunsl akctpeMyMoB. OCHOBHBIE OHSTHUS U ONIPE/ICIICHHUSI.

17. JIBOWCTBEHHOCTb B IMHEIHOM NPOrpaMMHUPOBaHUH. Moienu IBOHCTBEHHBIX 3a/1a4 (CUMMETPHYHEIE,
HECHUMMETPUYHBIE TBOHCTBEHHBIE MOJEIIN).

18. DxoHOMMYECKast HHTEpIPeTalys ABONCTBEHHBIX 3a/1a4 Ha IPUMEpe 331a4i O PALJHOHAIBHOM HCIIOJIb30BaHHH
PeCypCoOB MPEANPHUSATHS.

19. Tlepsas u BTOpast TeopeMsI ABOHCTBEHHOCTH. OCHOBHOE HEPABEHCTBO TCOPHUH TBOHCTBEHHOCTH.

20. HaxoxneHme penieHus IBOWCTBEHHBIX 3a/1a4. Teopema paBHOBECHS.

21. JIBOWCTBEHHBIN CUMILICKCHBIN METO/I.

22. Anammz onrtuMansHoro pemenus 3JII1 Ha ycToWYMBOCTE (4yBCTBUTENBHOCTD) IPU N3MEHEHUN
K03(h(pUIMEHTOB LieNIeBOi (DyHKIUH, IPaBbIX YacTeil CUCTEM OrpaHMYEeHUH U KO3 QUIIMEHTOB MaTPHILIBI
CHCTEMBI.

23. T'eomeTpHYecKas HHTEPIIPETALMS aHAIN3a HA YCTONYHBOCTb.

24. TlocTaHOBKa W MaTeMaTHYECKHE MOJCIH 3a1a4 LeJI0urciIeHHoro nporpammupoBanus (LIT).

25. Tlpumepsl skoHOMUYeckuX 3anay L{I1 1 MeTombl MX pelieHus.

26. IlocranoBka oOuiel 3a1aun HelMmHeHHoro nmporpammupoBanus (3HIT).

27. HaxoxIeHue TpaueHTa, IPOM3BOJHOMN IT0 HAIPABIICHHUIO, YACTHBIX NPOU3BOAHBIX U AuddepeHranos
MIEPBOrO ¥ BTOPOTO MOPSAKOB HETHHEHHBIX (YHKIIHHA.

28. TlocTpoeHue MOBEPXHOCTEH METOIOM CEUCHHIA.

29. YcnoBus ¥ crioco0 mepexosa oT 3aJadd YCIOBHOIO 3KCTpeMyMa K Oe3yCIIOBHOMY KCTPEMYyMY.

30. CsoiicTtBa u ocodennoctn pemenns 3HIT.

31. BemmykiocTb (BoruytocTs) rpaduka gpynkuuu. Onpenenenue. ['eomeTpudeckast HHTEpPIPETAIKS.

32. IlocraHOBKa 3324 BBITYKJIOTO HEJIMHEHHOTO MPOrPaMMHPOBAHHS.

33. Omnpenenenue BBITYKIONH (BOrHYTO#) GyHKIMU. ['eomeTpruueckas MHTEpIpETAIUSL.

34. AHanuTudeckue u anreOpamdecKie CBOMCTBA BBHITYKIBIX (BOTHYTHIX) (pyHKITHH.

35. Teopema (HEOOXOOUMOE B JOCTATOYHOE YCIOBHE BBHITYKIOCTH (BOTHYTOCTH) (PYHKITHIA).

36. Teopema 0 CylIECTBOBaHUH IJI00aJIBHOIO 3KCTPEMYMa.

37. Teopema 0 BBITYKIOCTH (BOTHYTOCTH) ABaKABI U GepeHIIpyeMoi (yHKIINH.

38. Kpwurepuit CumsBectpa. Matpuma I'ecce.

39. INocraHoBKa 3a/1a4u KBaJAPATUUIHOTO NMPOrpaMMupoBanusi. KBajpaTuunbie (hOPMBI.

4.2.2. IIpakTHYeCcKoOe 3a1aHHE

4.2.2.1. Tlopsiiok npoBeaeHMsI.

IIpennararoTcst 3amaHus Ha MPOBEPKY IPAKTUYECKMX HABBIKOB MO AucuuiuinHe «VcciemoBanue omnepauuid U METOMAbI
ONITHUMHU3ALHN.

4.2.2.2. Kpurepuu oneHUBaHUS.

OneHKa «OTJIMYHO» CTABUTCS, €CJIH 00y4alOUIUMCSI:

3aJjaHue BBIMOJIHEHO MMOJHOCTHIO M MPABHIIBHO.

OneHKa «XOpOoII0» CTABUTCH, €CJIN 00yIAIOIUMCS |

3ajaHue BBIMOJHEHO IOJHOCTBIO, HO HET JOCTaTO4YHOro OOOCHOBaHWs. WM TpM BEpPHOM pEUICHHH JOIyIleHa
BBIYHCIIATEIbHAS OIINOKA MM HEI0YET, HE BIUSIONINH Ha IPaBHIIbHYIO MOCIIEA0BATEILHOCTD PACCYKACHHUM.

OneHKa «yA0BJIETBOPHTEIHLHO» CTABUTCS, €CJIH 00y IAIOIMMCS |

3a11a1-me BBIIIOJIHECHO YaCTUYHO WJIU C (paKTI/I‘-IeCKI/IMI/I ¥ BBEIYHUCITUTEIHHBIMHU OIINOKAMH.

OneHka «Hey/I0BJIETBOPHUTEILHO» CTABUTCS, €CJIM 00yYaloIMMCH

3allaHHe HE BBIITOJIHEHO MJIN BBITIOIHEHO C OOJIBIITNM KOJIHYECTBOM q)aKTI/IquKI/IX W BBEIYHCITUTENIBHBIX OIIHOOK.



4.2.2.3. OueHo4HbIE CPeICTBA.

Pemmth rpaguueckuM MeTOIOM 3a/1a4y JTMHEHHOTO MPOrpaMMHUPOBAHUS

1. Z(x)=x; +2x, — max,
X +x 21,
=2x1+x5 <2,
X +xy <4,
x <3,
x 20, x, 20.

3. Z(x)=3x; —15x, — min,
-x;+3x <9,
2x;+x 210,
—=x) +4x,5 20,
x1 20, x5 20.

5. Z(x)=2x) —x; — min,
X —2x,-420,
X +x,-320,
X +x,=7<0,
x-250,
X120, xy 20.

2. Z(x)=3x; +4x, — max,
3x+2x,-620,
3x—-2x,+720,
2x; —4x, -8<0,

x—120,
Xy 20.

4. Z(x)=x; +2x, - max,
X —2x,-4<0,
=X} +2x, -4 <0,
x+2x,-6<0,
x; 20, x5 20.

6. Z(x)=15x; +21x, —20 — extr,
=Tx; +2x5 214,
xp+11xy <13,
X +x,S3,
4x) +5x,5 220,
x 20, xp 20.

7. Z(x)=31/3+x; +2x5 + X3 — X4 — min,
=X; +5x) +x3+x4 + x5 =10,
2x; —xp +x3—3x4 =6,
10x5 + x3 +2x4 +3x5 =25,
x;20,j=12,...,5.

8. Z(x)=33-3x; +2x, —3x4 — x5 — max,
33 —2xy —x3+x4 =2,
4x) —xy +x4+x5=21,
4x; —xy —x4 +x5 =13,
Xp+X —Xxg =3,
x;20,j=12,...,6.

9. Z(x)=3x) —8xy — 2x3+2x4 —4x5 — max,
X —4X2 +X3—X4— X5 =-22,
—6x) +3x5 +x3+x4 =6,
2X| +2X2 - X3+ X5 =17
x;20,j=12,...,5.

10. Z(x)=11x; —4x; +2x3 — 5x4 +2x5 — min,
=X+ 7%y —=2x3 =2x4 + x5 =5,
2x1+2x5 —x3+x5 =18,
2x) —4xy +x3+x4 =8,
x;20,j=12,...,5.



CoctaBuUTb MaremaTMyeckue MOAEeNu Ccaeayrwmux 3agavy
C 3KOHOMUYECKUM CoAepXKaHUEM U PeLlInTb Ux

11. JIns u3rorosnenus uznenuii 1Byx tHrnoB A u b umeercsa 200 kr me-
tayula. Ha u3roroBnenne oaHoro usjenus Tuna A pacxoayercs 2 KI' MeTalia,
a oaHoro u3zenust Tuna b — 4 kr. CoctaBuTh 1jaH NpoM3BOJCTBA, 0Oecnedu-
BAIOLIMI NOJyuyeHue HanGoMblluel BBIPYYKH OT MPOJAKH M3rOTOBJIEHHBIX W3-
Jenui, ecinu oaHO u3aenue tuna A crout 50 py0., a oaHo u3znenue Tuna b cro-
ut 70 py0., npuuem u3aenuii Tuna A MOXKHO U3roTOBUTH He Oonee 60, a u3se-
smii Tuna b — ve 6onee 30.

12. U3 nynkTa A B nyHKT b exeJHeBHO OTNPaBIsAIOTCS MACCAXKUPCKUE
ckopblie noe3zia. B Tabnuue ykasaHbl HAJIMYHBI MapK BaroHOB Pa3HbIX THIIOB,
13 KOTOPBIX €XKEHEBHO MOJKHO KOMIUIEKTOBATH JJaHHbBIE 110€3/1a, 1 KOJIMYECTBO
NaccaKMpPOB, BMELLAIOLIMXCS B Ka%/IOM U3 BarOHOB.

1) Onpesenuts ONTUMAIBHBIE KOJUYECTBA CKOPLIX U MACCAXKHPCKUX T10-
€3/10B, TIPH KOTOPBIX YHUCJIO MEPEBO3MMBIX MACCAKUPOB JOCTHIACT MAKCHMYyMa.

2) Onpeaenutb ONTUMAIBLHOE HUCIO MOE3/10B (CKOPBIX M Maccamup-
CKHX), 00ecrneynBaroX MaKCHMaJIbHOE KOJIMYECTBO MEPEeBO3HMBIX MMacCaku-
POB, MPH YCIOBUH, YTO B JICHb JKEJI€3HAs JI0pOra He MOXKET nponyckars 0osee
ILECTH MACCAKUPCKUX 110€3/10B.

IToe3na Barax. [TouToB. IMnauk. | Kyneiinsiii | Msrkuii
KonugectBo
BaroHoOB 1 1 5 6 3
B CKOPOM I10€3/1e
KonugectBo
BAaroHOB | B 8 4 I
B MACCaXKMPCKOM
noeszie
s - - 58 40 32
naccaxupoB
ITapk Baronos 12 8 81 70 26

HailTu HauanbHOEe onopHoe peweHue M nyrem nepebopa
ONOPHbIX peLleHnii onpeaennTb ONTUMaNbHOE pelleHune 3a4a4m
13. Z(x)=—x) +x; +2x3 +4x4 — max,
X;+3xy +4x3+7x4 =15,
{2){1 +xp +3x3 +4x4 =10,
x;20,j=1234.

14. Z(x) =3x; — 6x5 +4x3 —2x4 — min,
Xy —=2x3+x4=2,
{2xl+x2 +4x3-x4 =8,
x;20,j=1234



PewunTb CMMNNIEKCHbIM METOA0M Caeaylowue 3aaaum
15. Z(x)=x) +2xy + x3— x4 — 6 - max,
=X +5x) + X3+ x4 +x5=10,
2x; =Xy +x3—3x4 =6,
10x, + x3 +2x4 +3x5 =25,
x;20,j=12,..,5.

16. Z(x)=x) +2x; + x4 + X5 — max,
2x =Xy —x3=-1,
Xy +x4 =6,
X+ Xy —x5 =25,
x;20,1=12.....5.
17. Z(x)=5x; + x5 —3x3 +2x, — min,
3x+2x) +x3+x4 =7,
{le +3xy +x3+2x4 =11,
x;20,j=12,34.

18.Z (x)=2x) — x5 +3x4 +2x5+4 — min,
X —2x3+x3—3x5 =2,
2x) + x5 +4x3+ x5 =6,
=X +2xy +3x4 =4,
xj' 20,]= 1,2,...,5.

19. Z(x)=—-6x, +3x5 +3x4 — max,
3x)+2x5 +x4 218,
2x1+Xx3 +2x4 S -9,
le —4XZ +ZX3 = ]0,
x;20,j=1,2,3,4.

20. Z(x)=x) + x5 + X3 — X4 — max,
X +Xxy+2x3+x4 =12,
X +2X2 + X3 <20,
X +xp +x3 <20,
x;20,j=12,3,4.
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Pemmts 3a1a4um HEJI0YHCIICHHOTO nporpaMMHpOBaHUsA

- Z(x)=4x; +5x5 + x3 - max,

3x)+2x5 +x4 =10,

X1 +4xy +x5 =11,

3x) +3xy +x3 =13,
x;20,j=1,2,3,4, x; — uensie.

; Z(X)=X| +4x2—5x3-—3x4 — max,

x) +3x3 +5x3 - x4 <10,
3x| +5X2 -X3+X4 <14,
x;20,j=1,2,3,4, x; - uensie.

- Z(x)=3x; +2x, +10x3 — min,

2x) +3x5 +5x3 2 2,

X +2xy +4x3 25,

3x; +4xy +4x3 23,
x;20,j=12,3, x; - uensie.
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10.12737/2049708. - ISBN 978-5-16-018709-9. - Tekcr : SJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2049708.

2 Kyuneiesa, E. C. Maremaruueckue MeTojbl U Mojenu B skoHomuke : yueOHuk / E. C. Kyngermesa, b. A.
Cycnakos. - 4-e m3x., nepepab. - Mocksa : Uznarenpcko-ToproBas kopropamnus «Jlamkos u K°», 2023. - 286 c. -
ISBN 978-5-394-03138-0. - Tekcr : anexkrponnsiit. - URL: https://znanium.com/catalog/product/2083020.

3. Bangun, K. B. Maremarnueckue MeTOIBI M MOJIeH B 9KoHOMUKe | yueOnuk / K. B. banmun, B. H. Bauuisikos, A.
B. Pykocyes ; mox o6mr. pen. K. B. banauna. - 3-¢ uzg., crep. - Mocksa : ®JIMHTA, 2024. - 328 c. - ISBN 978-5-
9765-0313-7. - Tekcr : anektpounbiit. - URL: https://znanium.ru/catalog/product/2149442.

Jlono/IHNTeIbHAA JIMTepaTypa:

1. Mypry3anues, M. M. Maremaruueckue METOIbI U MOJIeNH : yuebHoe nmocobue / M.M. Mypty3sanueB. — Mocksa :
HNHOPA-M, 2022. — 108 c. — (Beicmee oOpazoBanue). - ISBN 978-5-16-111257-1. - TekcT : 31eKTpOHHBIH. -
URL.: https://znanium.ru/catalog/product/1938078.

2. IOxno, H. C. Matemaruka : yue6nuk / H. C. FOxno. — Mocksa : UHOPA-M, 2024. — 204 ¢. — (Cpenmnee
npodeccronansHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT : 3MeKTPOHHBIA.
- URL.: https://znanium.ru/catalog/product/2136718.



Ipunosicenue 3
K paboueti npoepamme OUCYUNTUHBL (MOOYIIS)
b1.B.02.06 Hccnedosanue onepayuti u Memoobl ONMUMU3AYUU

Hepeqem, PIH(bOpMaIII/lOHHI)IX TeXHOJIOFPIﬁ, HCMOJb3YyEMBIX VIS 0OCBOCHUSA TUCHUIIIMHBI (MOIIleSl), BRJIIOYast
nepevIcHb MporpaMmmMHoOro odecneyeHns: u l/IHq)OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

Hanpasnenne moarorosku: 23.03.01 TexHOIOTHS TPAHCIIOPTHEIX MPOIIECCOB

HpO(i)I/IJ'IB MoaAroToBKH: [IpOCKTHPOBAHNE 1 YIIPABICHNE HHTSIUICKTYATbHBIMU TPAHCTIOPTHBIMU CHCTEMaMM

KBanudukanus BelycKHUKA: OakanaBp

®dopma 00ydeHus: 3a04HOE

S13bIK 00yUeHHs: pycCKuit

T'on Havana oOy4yenus mo obpa3oBaTenbHON porpamme: 2025

OcBoeHUE MUCHMIDIAMHBI (MOIYJIS) TIPENNOJaracT HCIOJIh30BAHME CIICAYIOIIEr0 MPOTPAMMHOTO OOECIICUEHUS H
nH(pOPMAIMOHHO-CIIPAaBOYHBIX CHCTEM:

1. Onepannonnas cucrema Microsoft office professional plus 2010, wmu Microsoft Windows 7
IMpodeccuonanpuast, wiu Windows XP (Volume License)

2. Maker oducHoro nporpammuoro obecneuenust Microsoft Office 365, wnu Microsoft office professional plus
2010

3. Adobe Reader XI umm Adobe Acrobat Reader DC

4. bpaysep Mozilla Firefox 5. bpay3sep Google

Chrome

6. Kaspersky Endpoint Security mis Windows

7. IlporpamMmHas cuctema Ui OOHapyXEHHUsI TEKCTOBBIX 3aMMCTBOBaHMH B y4eOHBIX M HaydHbIX paborax. AO
«AHTHUILTIATAAT»

8. DnekTponHas oudanoTeuHas cuctema «ZNANIUM.COM»

9. DnekTponHas OubaHoTeuHas cuctema M3narenpctBa «JlaHb»

10. DnexTpoHHas OubIHOTeUHAast cucteMa «KOHCYIbTaHT CTYICHTa



