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oz Hauana o6ydeHns 10 06pasoBaTenbHOH mporpamme: 2025



Conep:xanue

1. TlepeueHp MUIAHUPYEMBIX peE3YJbTATOB OOy4YEHHS] [0 JUCUMUILIMHE (MOJIYJ0), COOTHECEHHBIX C IUIAHHPYEMbIMH
pesynbratamu ocBoeHus OITIOIT BO

2. Mecto nuctuminasl (Moaysst) B ctpykrype OITOIT BO

3. O0peM mUCHWIUIMHBI (MOIYNSA) B 3aY€THHIX €AWHUIAX C YKa3aHHEM KOJIMYECTBA YACOB, BBIJCIICHHBIX Ha KOHTAKTHYIO
paboTy o0yJaronmxcs ¢ mpenoaaBareiaeM (o BUIaM YYeOHBIX 3aHATHI) U HA CAMOCTOSTEIBHYIO paboTy 00yJaronmxcst

4. ConepxaHre IUCHUIUIMHBI (MOMYIS), CTPYKTypHPOBaHHOE IO TeMaM (pa3feliaM) ¢ YKa3aHHeM OTBEICHHOTO Ha HHX
KOJIMYECTBA aKaJJeMHUYECKUX YaCOB M BUJOB yYEOHBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTHYCCKUH IJIaH KOHTAKTHOW U CAMOCTOSITEILHOM Pa0OTHI MO AUCIUILTHHE (MOIYITIO)

4.2. ConeprxaHue AVCIHILTAHBI (MOJTYJIST)

5. IlepedeHsb yueOHO-METOTUIESCKOTO 00ECTICUSHHS IS CAMOCTOSATEIBHON pabOThI 00YUAIOIIMXCS TI0 JUCIUILTHHE (MOIYJIIO)
6. ®OH/T OLICHOYHBIX CPEACTB IO AUCIUILTHHE (MOIYIIIO)

7. IlepedeHs UTEPATYPHI, HEOOXOAUMOM JIJISI OCBOCHWSI TUCITUTUTHHEI (MOTYJIST)

8. IlepeueHr pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTn "VHTepHeT", HEeOoOXOIUMBIX MJIsl OCBOCHHMS
JUCLUIUIMHBI (MOAYJIS)

9. MeTomuveckue yKa3zaHus TSl 00YJIarOIIUXCs TI0 OCBOCHUIO TUCIUILTAHBI (MOTYJIS)

10. Ilepeuenr WHM)OPMAIMOHHBIX TEXHOJOTHH, HCIIONB3YEMBIX IPH OCYIIECCTBICHHH 00pa30BaTENBFHOTO Mpoliecca IIo
TUCHUIUIAHE (MOMYIIO), BKJIIOYAs MEPEYeHb IPOTPAMMHOTO OOECIeYeHHS W WH(POPMALMOHHBIX CIIPAaBOYHBIX CHCTEM (IIpH
HEO0OXOTUMOCTH)

11. Omucanue MarepUaNTbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOW M OCYIICCTBICHHS OOpPa30BATEIBHOTO IMpoIecca IO
JTUCIUIUIAHE (MOJYJITIO)

12. CpenctBa amanTanuyl TPETNOAaBaHUS IUCIHUIUIMHEL (MOIYJA) K MOTPEOHOCTSAM OOYYAIONIMXCS HWHBAIHIOB W JIHI[ C
OTpaHUUYEHHBIMHA BO3MOKHOCTSIMH 37I0POBBSI

13. IIpunoxxenue Nel. @oH OLICHOYHBIX CPEICTB
14. ITpunoxxenue Ne2. [lepeuens nmurepaTypbl, HEOOXOIUMOH JJIs1 OCBOCHUS JUCHUIIIIMHBI (MO/IYJIs)

15. Tpunoxenne Ne3. IlepedeHp MHPOPMANMOHHBIX TEXHOJIOTHH, WCHONB3YEMBIX IUISI OCBOCHHS TUCIUIUIMHBI (MOIYIIA),
BKJIIOYAst IEpEYCHb IPOrpaMMHOT0 oOecriedeHns 1 NHPpOPMaINOHHBIX CIIPABOYHBIX CUCTEM



[Mporpammy mucumniuHbl paszpadotain(a)(u) crapumid npernojasarenb, K.H. AHucumoBa O.C. (Kadenpa maremaTuku u
OPHUKIaIHONW HHPOPMATHKH).

1. Ilepeyenp MIAHMPYEMBbIX pe3yJbTATOB O0y4YeHHS] MO AMCUMIIMHE (MOAYJI0), COOTHECEHHBIX C IJIAHMPYEMbIMHU
pe3yabtatamu ocsoenuss OIIOII BO

OO0yyarommiics, OCBOUBIIUH TUCIUTUINHY (MOYJIb), TOJDKSH 00J1a1aTh CIIeIyIOIIMMHA KOMITCTCHITUSIMHU:

Hugp Pacuiudposka
KOMIIeTeHIIH ! npuodpeTaemMoii KOMIeTeHIUU
IK-3 CriocoOeH MPOEKTHPOBAaTh M yMpaBisATh IT-TIpoeKTaMu, OCYIIECTBISATh TECTHPOBAHHWE KOMIIOHEHTOB

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

IIK-3.1.  |3Harb ciocoObl MPOEKTHPOBaHUS U ynpaBieHus I T-poexTaMu, TEXHOJIOTHMH TECTUPOBAHUS
KOMITOHEHTOB MH()OPMALIMOHHBIX CUCTEM, B TOM YHCJIC HHTEIUIEKTYaIbHBIX

I[IK-3.2. [YMeTh mpoeKkTUpoBaTh M YHpaBisATh IT-TIpoekTaMu, OCYIIECTBIATH TECTHPOBAHHE KOMIIOHCHTOB
MH()OPMALMOHHBIX CHCTEM, B TOM YHCIIE€ HHTECIUICKTYaJIbHBIX

[1K-3.3. |Bmagerb CrIOCOOHOCTBIO MPOEKTHPOBaTh W ymnpasiiTh [T-mpoekramu, OCyHIECTBISTH TECTUPOBAHHUE
KOMITOHEHTOB MH()OPMALIMOHHBIX CUCTEM, B TOM YHCJIC HHTEUIEKTYaIbHBIX

OO0yyaronIuiics, OCBOMBIINN JUCIHUILINHY (MOIYJIb):

JlomkeH 3HATh:

paiuOHAaJIbHBIC CIOCOOBI NPUMEHCHUA CCTECTBCHHOHAYYHBIX 3HaHI/II7I, TCOPETUYCCKOTO U IKCOCPUMEHTAJIBHOTO
HCCIICAOBAHUS B HpO(beCCI/IOHaHBHOI\/'I JACATCIBbHOCTH, TCOPCTUICCKHNEC OCHOBBI METOI0B U Mozenei HCCIIEAOBAHUA OHepaHHﬁ.

JloJDKeH yMeTh:

paninoOHaJIbHO MPUMCHATL CCTCCTBCHHOHAYYHBIC 3HAHUA, MCTOJABI TCOPCTHUICCKOI'O U SKCIICPUMCHTAJIbHOI'O MCCIICJOBAHUA
B HpO(beCCHOHaJ'ILHOﬁ ACATCIIBHOCTH, PCIIATDh 3aa4n JIMHEHHOTO OporpaMMHUpPOBaHUA Fpa(’pPI‘IeCKI/IM U CUMIITICKCHBIM METOZIOM.

JlomxeH BlaneTh:

CIIOCOOHOCTBIO palroOHAJIbHO MPUMCHATH €CTECTBEHHOHAYYHBIC 3HAHU, MCTOJAbI TCOPETUUCCKOT'O U OKCIICPUMEHTAJIBHOTO
HUCCJICA0BAaHHUsA, MCTOJbI UCCIICJOBAHUA onepaunﬁ B HpO(peCCI/IOHaHLHOﬁ JACATCIBbHOCTH.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

HanHas gucnumuinHa (Moaynb) BkirodeHa B pasgen " B1.B.02.06 Jucnurmummasr (Momynu)" OCHOBHOHM TpodeccHOHANBHON
obpazoBatenpHON mporpamMmebl 23.03.01 TexHONOTHS TPAHCIIOPTHRIX MPOIIECCOB W OTHOCUTCS K 9acTH, (OpMUPYEMOH YIaCTHUKaMU
00pa3oBaTeIbHBIX OTHOIICHHH.
OcBamnBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O0bem auCHUIUIMHBI (MOAYJS) B 3a4eTHBIX e€IMHMIAX C YKa3aHHEeM KOJMYeCTBAa YacoB, BbIJeJeHHBIX Ha
KOHTAKTHYI0 padoTy 0o0yyarlommxcsi ¢ npemnojasarteseM (M0 BUIAM Y4eOHBIX 3aHSTHI) M Ha CAMOCTOSITEJIbHYI0 padoTy
o0yuarommxcst

OO01ast Tpy10eMKOCTh JUCHHUIUIMHBI COCTaBIISIET 2 3a4eTHbIX(ble) euHuUI(bl) Ha 72 yaca(oB).

KonraktHas pabota - 10 gaca(oB), B ToM gucie Jekiun - 4 gaca(oB), mpakTudeckue 3aHATHS - 0 gaca(oB), 1abopaTOpHEIE
paboTEhI - 6 yaca(oB), KOHTPOJIb CAMOCTOSATENFHON paboTHI - 0 yaca(oB).

CamocrosrenbHas paboTta - 58 gaca(oB).
KonTpons (3au€t / sx3ameH) - 4 yaca(oB).

(DopMa MIPOMEIKYTOYHOT'O KOHTPOJIA AUCHUIIJIMHBI: 3a4€T B 5 CeMEeCTpe.

4. Cogeprxanue TUCHHUILIAHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3JenaM) ¢ yKa3aHHeM OTBEJIeHHOr0 Ha HUX
KOJIM4YeCTBA AKaJeMHUYeCKHX YaCOB H BU/I0B y4eOHBIX 3aHATHI

4.1 CTpyKkTypa ¥ TeMaTHYeCKHH IUIAaH KOHTAKTHON U CaMOCTOATEIbHOH PadoThI 0 AUCHHILIAHE (MOILYJII0)

Buabl 1 yacel
KOHTAKTHOM padoTsl,
HUX TPY0EMKOCTh
(B yacax)

N Pa3znpenn! AMCUMIIHHEI /
MOYJIst

Cemect
p
Camoct
osITEN b
Hasl
pabora
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1. |Tema 1. OCHOBHBIC MOHSTHS JUCITUTLTAHEBI 5 0 0 0 10
2. [Tema 2. OCHOBBI TUHEHHOTO TIPOTPAMMHUPOBAHUS 5 1 0 1 10
3 Tema 3. [TpuxiiagHble ONTUMU3ALMOHHBIE METOBI PEILICHUS 3a1a4 5 1 0 1 10
" |muHEItHOTO MPOrpaMMHUPOBAHHS
4. |Tema 4. Teopusi TBOHCTBEHHOCTH 5 1 0 2 10
5. |Tema 5. Perienue 3amad 1eI0YMCICHHOTO MTPOTPAMMHUPOBAHUS 5 1 0 1 10
6. [Tema 6. Pemenue 3a1a4 HEIMHEHHOTO MTPOTPAMMHPOBAHIIS 5 0 0 1 8
Toro 4 0 6 58

4.2 Coaep:xanue TUCHUILUINHBI (MOLYJIs1)
Tema 1. OcHOBHBIC MOHATHSA AUCHUILTAHBI

Hpe;[MeT HUCcJICA0BaHUA onepaunﬁ U MCTOJbI OIITUMHU3AIIUU. OCHOBHBIE MOHATHA H OIIPEAC/ICHUA. Knaccmbuxaunﬂ u
MaTeMaTHYECKOe MOJAETHPOBAHUE 3ajjau MCCIEJOBaHUS omepanuii. DKOHOMHKO-MaTeMaTH4eCKue MOJAEIH 3aJad HCCIIEAOBaHUS
onepanui

Tema 2. OCHOBBI JINHEHHOT0 MPOTrPaAMMHUPOBAHMS

@opmbl 3ammcu W Kiaccuukamusa 3amad  JmHeHoro uporpammupoBanms (3JIII). I'padudeckmit meronm pemreHUs
crangapTHoi 3agaun. UccnenoBanue n HaxoxaeHue perieHus: ocHopHou 3JII1. CpolicTBa 3a1a4 IMHEWHOTO MPOTPAaMMHUPOBAHHMS

Tema 3. IIpukiagHbie ONTHMHU3AIMOHHbIE METO/ABI PelllcHUsI 32124 JIMHEHHOr0 NPOrpaMMHUPOBAHUSA

CumMriekc-MeTon (METOJ TOCIENOBAaTEIbHOTO YiydileHHs Iuiaa). OcoOble cilydaw CHMIUIEKC-MeTona. TaOmudaHbId
cuMIutekc-MeTo. [lorsatre 06 M-MeTone (MeTo/ie HCKYCCTBEHHOTO 0a3uca)

Tema 4. Teopust 1BO/iCTBEeHHOCTH

DOKOHOMHUYECKas WHTEpIIpeTalnus 3aJaud, JBOMCTBEHHOW 3ajauye 00 MCIOJIb30BAHUHM PECypcoB. BHIbI MaTeMaTH4eCKUX
MOJeNIEH IBOUCTBEHHBIX 3a1ad. Haxoxxenue pelieHns JBOMCTBEHHOM 3aauu 110 PEIICHUI0 UCXOQHOU

Tema 5. Pemienne 3a1a4 1eJI04UCJIEHHOT0 IPOrPaMMHPOBAHUS

Mertonbl orcedenus. Meron I'omopu. PerieHue 3amad LENOYMCICHHOTO NPOrPaMMHUPOBAaHUS METOJIOM BETBEU U I'DAHMUIL
(MBT'). Aranu3 ycToH4YMBOCTH ONTHUMAaIbHOTO pemmenust 3J1I1

Tema 6. Pemienue 3a1a4 HeJIMHEHHOT0 MPOrpaMMHPOBAHMSA

Knaccuukamus 3aqad ONTUMU3AIANA W aHAJHTHICCKAX METOJOB PEUICHUS HEIWMHEWHBIX 3ajad. ['paduyeckuii MeTom Iuis
HEIIMHEWHOTO TpoTrpaMMUpoBaHus. Merton MHOXuTenei Jlarpamka. PemeHne SKOHOMHYECKMX 3afad METOJaMH HEITMHEWHOTO
MPOTPaMMHUPOBaHML. MOAEH BBITYKIOTO IPOTPaMMHUPOBAHHUS

5. IlepeyeHb y4eOHO-METOAUYECKOI0 OOecmevyeHUsI JJISI CAMOCTOSITEIbHON PadoThl 00Y4YAIOIIMXCS MO JMCUHUIIUHE
(MopnyJ110)

CamocrodrenbHas pabora 00ydJaromuXxcs BBIIOTHIETCS MO 33IaHUI0 U IPU METOJMYECKOM PYKOBOJCTBE MPENoaBaTes, HO
6e3 ero HemocpeACTBEHHOro ydactusi. CamocTosATeNbHas paboTa MOApa3elsieTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATUSAX U Ha BHEAYJTUTOPHYIO CaMOCTOATeNbHYI0 pabory. CamocTtodTensHas paboTa o0ydaromuxcsl BKIIFOYAET KaK MOJHOCTHIO
CaMOCTOSTENIFHOE OCBOEHHE OTAENbHBIX TeM (pa3esioB) IUCLUUIUINHEI, TaK U MPOpaboTKy TeM (pa3aesioB), OCBaUBaeMbIX BO BpeMs
ayJIMTOpHOW paboTel. Bo Bpems caMocTosTenbHONW paboThl OOy4YaroIIMecs YWUTAIOT M KOHCIEKTHUPYIOT y4eOHYI0, HAy4dHYH W
CIPaBOYHYIO JINTEPATYypy, BBIIOJHSIOT 3aJaHus, HalpaBJCHHbIE HA 3aKpeIUIeHWe 3HaHUM W OTpabOTKy YMEHHIl M HaBBIKOB,
TOTOBSITCS K TEKYLIEMY U IIPOMEXYTOUYHOMY KOHTPOJIIO O IUCHUILTHHE.

OpraHuzanusi caMOCTOATENBFHOW paboThl O0y4aromuXcs perjJaMeHTHPYETCS HOPMAaTHBHBIMH JIOKyMEHTaMH, Y4eOHO-
METOAMYECKOH JIUTEPATypOi 1 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMY PECYpCaMH, BKIIOUYAs:

[Mopsinok opraHM3ali M OCYIIECTBIECHHS 00pa30BaTEeNbHOM NEATENLHOCTH 10 00pa3oBaTENIbHBIM IMIPOrPaMMaM BBICIIETO
oOpa3oBaHus - TporpaMmam OakajaBpuaTa, IpOrpamMMaM CHEelHAUTeTa, HNporpaMMaM MarucTparypbl (YTBEpXIeH MpPUKa30oM
MunucrepcTBa 006pa3oBanus u Hayku Poccuiickoit @eneparmu ot 5 anpenst 2017 roma Ne301)

[Mucemo MunucteperBa obpazosanust Poccuiickoit @eneparmn Nel4-55-996un/15 ot 27 Hoa6ps 2002 r. "OO akTUBH3aLUH
CaMOCTOATENLHOM PabOThI CTYAEHTOB BBICIINX y4eOHbIX 3aBeeHUIT"

YcraB ¢enepambHOrO TOCYyIapCTBEHHOTO aBTOHOMHOTO oOpasoBarensHOro yupexnaeHus "Kazauckwii (IIpmBoipkckmit)
(enepanbHBIN YHUBEPCHUTET"

IIpaBuna BHYTpeHHEro pacropsiika (eaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO OOpa30BaTENbHOIO YYPEKACHHS
BBICIIETO IpodeccroHanbHOro obpasosanus "Kazanckuii (ITpuBomxckwii) GpenepanbHbIi yHUBEpCHTeT"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBomkckoro) ¢enepansbHOro yHUBEpCHTETA

6. ®OoH/I OLIEHOYHBIX CPEICTB MO AUCUUILIMHE (MOAYJII0)



(DOH,H OLCHOYHBIX CPCACTB MO AUCHUILUIMHE (MOI[yJ'HO) BKJIFOYA€T OLICHOYHBIC MaTCpuajibl, HAMPABJICHHBIC Ha IPOBEPKY
OCBOCHHUS KOMHGTCHHHﬁ, B TOM 4YUCJIC 3HaHPII>i, yMCHI/Iﬁ U HABBIKOB. CDOH}_I OLICHOYHBIX CPCACTB BKIIHOYACT OLUCHOYHLIC CPEACTBA
TCKYIIET0 KOHTPOJIS U OUCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOfI aTTCCTAlluH.

B ¢oH/1ie OLIEHOYHBIX CPEICTB COAEPIKUTCS Clieayromas nHdopmarus:

- COOTBETCTBUEC KOMIICTCHIUH IUTAHUPYEMBIM pe3yJibTaTaM 00y4eHHs [0 JUCHHUIUIMHE (MOJYJIIO);
- KpUTEPHUH OIICHUBaHUS C(HOPMHUPOBAHHOCTH KOMIICTCHITHIA;

- MEXaHU3M (HOPMHPOBAHHS OICHKH 110 AWCIHUILIHHE (MOIYIIIO);

- ONKCaHUE MOPsIKA MPUMEHECHHUS U MIPOIIETyPhl OLICHUBAHHUS JJIs1 KAKIOTO OLICHOYHOTO CPEIICTRA;
- KPUTEPUH OLICHUBAHHUS JIJIS K&XK/IOT0 OIIEHOYHOI'O CPEICTBA;

- COACPIKAHUEC OLICHOYHBIX CPEICTB, BKIIKOYasa Tpe6OBaHI/IH, MMPpEABABIIACMBIC K NCHUCTBUAM O6y‘laIOIlII/IXC$[, JACMOHCTPUPYCMBIM
pe3yibTaramM, 3aJaHus Pa3JINYHbIX THIIOB.

DoHJ OLEHOYHBIX CpC€ACTB IO JUCHUIUIMHE HAXOAUTCS B HpI/IJ'IO)KeHI/II/I 1k nporpamMme JUCHUIIIIAHBI (MO,HyJ'IIO).

7. llepeyeHs JuTEPaTypPbl, HEOOXOAMMOH VIS OCBOEHUSI AUCUMIJIMHBI (MO1YJ151)

OcBoeHUE IUCUMIUIMHBI (MOJYJsl) MPEANOJaraeT W3y4YeHHe OCHOBHOW U JOMOJHUTENBHONH Yy4eOHOW JUTEpaTyphl.
JIuTepaTypa MOKeT OBITh JOCTYITHA OOYYAIOIIMMCSI B OHOM U3 JABYX BapHAHTOB (JTMOO B 000OMX U3 HUX):

- B DJICKTPOHHOM BHJIE - Y€pe3 3JIEKTPOHHBIE OHUOIMOTEUHBIC CHCTEMBI HA OCHOBAHUM 3aKIOYeHHBIX KDY 10roBopoB ¢
MPaBo00JIAIaATEIIIMHY;

- B meyaTHOM Buze - B Hayunoit 6ubmmoreke um. H.M. Jlo6aueBckoro. OOyyaromuecs MoIydyaroT yU4eOHYIO JUTEpaTypy Ha
aDOHEMEHTE M0 YUTATEeIbCKUM OUIeTaM B COOTBETCTBHH C MPaBUJIaMU 110JIb30BaHKs HayuHo# 6HOIMOTe KOM.

ONeKTPOHHBIE W3AHKS JAOCTYITHBI JUCTAHIIMOHHO U3 J000H TOYKH IPH BBEACHUH OOYJArONIMMCS CBOETO JIOTMHA M TIapoJis
OT TUYHOTO KabuHeTa B cucTeMe "DIeKTpOHHBIH yHuUBepcuTeT". [Ipu HCIonp30BaHUM TMEYaTHBIX M3IaHUH OMONMOTEYHBIH (QOH/
JOJDKCH OBITH YKOMIUICKTOBaH MMM H3 pacueTra He MeHee 0,25 sKk3eMIULipa KakAOTO W3 M3JaHWH OCHOBHOHM M JOTIOJHHUTEIHHOU
JIUTEpaTyphl Ha K&KAOTO 00ydaroIerocst U3 4rcia JIAL, OJHOBPEMEHHO OCBAWBAIOIINX JaHHYIO AUCIHUILINHY.

[lepeueHb OCHOBHOW W JIOTIOJHUTENbHOW yueOHOM JINTEpaTypbl, HEOOXOAMMOW MJIsi OCBOSHHMS AWUCLUMIUIMHBI (MOIYJIs),
Haxozutcst B Ilpmoxkennn 2 k pabodedt mporpamMme IUCHUIDIMHBI. OH MOUICKUT OOHOBICHUIO NPH W3MEHEHHWH YCIOBHH
noroBopoB KOV ¢ npaBoobnanatenssMu 3JIEKTPOHHBIX U3/1aHUH U TIPU U3MEHEHHH KOMILUIEKTOBaHU (hoHI0B HayuHoit 6ubimoTexkn
Enabysxckoro nactutyta KOV,

8. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKAIMOHHOH ceTH "HUHTepHeT", HEOOXOAMMBIX AJISl OCBOCHMS
JUCHUNIUHBI (MOYJIs)

On-line yue6uuk mo teme "Jluneitnoe nporpammuposanue’. - hitp://www.mathelp.spb.ru/lp.htm

YuebHoe nmocobue no reme "BBenenue B inHeliHOe 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. MeTonnyeckne yKazaHus J1Jis1 00y4alonIuxcs mo 0CBOEHHIO U CUUIIMHBI (MOIYJIs1)

Bup pador MeTtoauyeckue peKoMeHAaluu

JIEKLIUU JIeKMOHHBIE 3aHATUS IIPOBOJAATCS C UCIIOIB30BAHUEM HUHTEPAKTUBHBIX TEXHOJOTUH U IIPEAIIOIAraloT aKTUBHOE
ydacTHe CTYAEHTOB. J{JIsl MOATOTOBKH K 3aHATHSIM PEKOMEHAYETCs BRIACIATh B MaTepuaie mpoobIeMHbIe
BOIIPOCHI, 3aTparuBaeMble MPENoAaBaTeNIeM B JICKIUH, U TPYIIHPOBAaTh HH(POPMAIHIO BOKPYT HUX. JKenatenpHo
BBIJICJIATH B HCIIOJIB3yEMOH JIUTEpaType MOCTAaHOBKH BOIIPOCOB, HAa KOTOPBIE PA3HBIMU aBTOPaM MOTYT OBITh
JIaHbI pa3IU4YHbIe OTBETHl. Ha OCHOBaHMM NMOCTAHOBKM TaKUX BOIIPOCOB CIEAYET COOMPATh apryMEHTHI B OJIb3Y
Pa3IMYHBIX BAPHAHTOB PEUICHNUS MTOCTABICHHBIX POOJIEM.

nabopatopHusle | J{ys ycrnenHoro BeIIONHEHNUS 1a0OpaTOPHBIX paboT TpedyeTcst u3yunTh Matepuan jJekuuil. [Ipuctynars k

paboTe! BBITIOJTHEHHIO J1TA00PaTOPHOI pabOThl MOXKHO TIOCIE MPEABAPUTEIHLHOTO MIPOUYTEHHS TEOPETUIECKOTO MaTepHara.
BrimonHeHue ciaexyer mpoBOANTE, PYKOBOJICTBYSCH MOPAIKOM PaOOTHL. Y CIIIIHOE BRIITOJIHEHHE JIAO0OPaTOPHOH
paboTHI 03HAYAET, YTO CTY/ACHT BBHIIOIHWII OCHOBHYIO PadOTY, a TAK)KE OTBETHII Ha BOIIPOCHI MIIN BBITTOJTHHIT
JIOTIOJTHUTENbHBIE 3aJaHHUs.

€aMoCTOsI- CamocrosTenbHas paboTa CTYJSHTOB 110 JUIAKTHIECKOM CYyTH MPEACTABISET COO0H KOMIUIEKC YCIOBHIMA
TenbHas paboTa | 00ydeHHs, OpraHN3yeMbIX IPENOogaBaTeIeM 1 HAIPaBICHHBIX Ha CAMOIIOATOTOBKY ydaImuxcs. Y4ueOHas
JIeSITeTPHOCTD MIPOTEKaeT 0e3 HEMOCPEACTBEHHOT0 YIaCTHs TIPETIoIaBaTelNs M 3aKJIF0YaeTCs B TPOpadoTKe
JIEKIMOHHOTO MaTepralla, MOAr0TOBKE K YCTHOMY OIPOCY M TECTHPOBAHUIO, K JJAOOPATOPHBIM U MPAKTHYECKUM
3aHATUAM; N3yYeHUH y4eOHOM UTepaTyphl U3 OCHOBHOTO M JIOIIOJIHUTEIHLHOTO CITHCKA.

3a4eT 3aueT 1o Kypcy mpoBoauTcs 1o omieram. [Ipu moaroToBke K 3a4eTy HEOOX0IMMO ONMPATHCS HAa ICTOUYHHUKH,
KOTOpBIE pa3dupalich Ha JIEKIUIX B TeUeHHE ceMecTpa. Ha 3aueTe CTyZeHTy npesiaraeTcst OmieT, B KOTOpOM
TP BOIPOCa, NOCIIEIHUH U3 KOTOPBIX HOCUT NpakTHYecKuit xapakrep. [lociie oTBeTa CTyIeHTY MOTYT OBITH
3aJ1aHbI JIOTIOJIHUTEIIbHBIE BOIPOCHL.

10. IlepeyeHb HHPOPMAIMOHHBIX TEXHOJIOTHIi, MCIOJIb3yeMbIX NPH OCYLIECTBIEHHH 00Pa30BaTe/IbLHOrO Mpolecca 1o


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

AUCHMILINHE (MOAYJI0), BKJIKYAs NepedYeHb NMPOrpaMMHOro odecnedeHusi 1 HHGOPMANMOHHBIX CNIPABOYHBIX CHCTEeM (NPH
He00X0IMMOCTH)

Iepeuenb HMHPOPMAIIMOHHBIX TEXHOJOIWH, KCHONB3YEMbIX MPH OCYLISCTBICHHH 00pa30BaTEIbHOrO IpOIEcca o
JUCUUIUIHHE (MOJYJIIO), BKIIIOYAs [IEpeUeHb MPOrPaMMHOT0 00ecredeHust 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, MPEACTABICH
B [Ipunosxennu 3 k pabodeid mporpamMme TUCIUILTAHBI (MOJTYJIs).

11. Onucanue MaTepUAJIBLHO-TeXHMYECKOIH 0a3bl, He0OXOAUMOM /ISl OCYyIIeCcTBJIeHHsI 00Pa30BaTeJILHOrO Mpolecca mo
JUCUHUILTHHE (MOAYJII0)

Vuebnas ayautopust Ne 82 (423600, Pecriybnuka TartapcraH, r. Enabyra, yn. Kazauckas, a. 89) mis npoBeaeHus 3aHATHIT
JICKIMOHHOTO THIIA, 3aHSATHH CEMHHApCKOrO THIA, TPYHIOBBIX M WHIUBHIYAIbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOJS H
NpOMeXyTouHO# arrectaunu. Komruiekt mebenu (mocamounbix Mect) 48 mT. Kommuekr mebenu (1OCajoyHBIX MeECT) Ui
npenozgasarens 1 mr. MesnoBas nocka HacteHHas 2 wT. Tpudyna 1 mr. [Ipoektop EPSON EB-535W 1 wit. MHTepakTuBHas pocka
EliteBoard WR-84A10 1 mr. Hoyt6yk ICL Pi155 1 mr. Be6-kamepa 1 mrr. Berxoa B IHTepHET, BHYTPUBY30BCKAS KOMITBIOTEpHAS
CeTh, JOCTYI B DJEKTPOHHYIO WH(POPMAIMOHHO-00pa3oBaTeNbHYI0 cpeny. HabGop ydeOHO-HArfsOHBIX ITOCOOWHA: KOMIIICKT
MPe3eHTANNi B 3JICKTPOHHOM (hopMaTe Mo IpenoaBaeMoi JUCIUILUTHHE 3-5 MIT.

VueGuas ayautopust Ne 61 (423600, Pecriybnmka TarapceraH, r. EnaGyra, yin. Kazawuckas, a. 89) mist nmpoBeaeHus 3aHATHIA
JEKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYNIIOBBIX M WHAWBHIYANbHBIX KOHCYJIBTAllMH, TEKYIIETO KOHTPOJIS H
MPOMEKYTOUYHON AaTTeCTAlllH, TOMEIICHHWE Al caMOCTOSTeNnbHOW paborel. Kommuext mebemu (mocamownbix mect) 30 mIT.
Kommerotepusiii knacc: kommbioTepbl Lenovo Thinkcentre m920x 18 mr. Monurtopsl Thinkcentre TIO24GEN3 18 mir.
WutepakTuBHas nmaHens 1 mrT. MenoBas nocka HacTeHHass 1 mrt. Beixon B VHTepHeT, BHyTpUBY30BCKas KOMIIBIOTEpHAs CETb,
JOCTYII B 3JIEKTPOHHYI0 HH(POpMaMOHHO-00pa3oBarenbHyto cpeny. Habop y4eOHO-HarmsqHbIX MOCOOHIA: KOMIUIEKT MPE3eHTAIUH B
3JIEKTPOHHOM (hopMaTe MO MPEmoaaBacMON JUCIUILTHHE 3-5 1T,

12. CpeHCTBa aJjanrtanum 1mnpenoaaBaHuss AUCHUIVIMHBL K HOTpeﬁHOCTﬂM oﬁyqamumxm HHBAJIUAO0OB H JHI C
OrpaHHY€HHBIMUA BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HeO6XO,I[I/IMOCTI/I B O6p330BaTeJ'ILHOM nponecce IMpUMCHSIOTCA CIeAYoNUe METOAbl U TCXHOJIOTHUH, 06nerqa}0mne
BOCIIpHUATHC I/IH(I)O]Z)MaLlI/II/I O6y‘IaIOH.II/IMI/IC$I HWHBaJIMJAMH1 1 JIMJaMHU C OrPaHUYCHHBIMU BO3MOXHOCTAMUA 300POBBA:

- CO3JjaHHEe TEKCTOBOW BEpPCUH JTIO0OT0 HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXKHOTO IMPeoOpa3oBaHUS B albTEPHATUBHBIC
(hopMmbl, yI0OHBIE ISl pa3JIMYHBIX MOJIb30BATEIIEH;

- CO3JaHME KOHTEHTAa, KOTOPBIM MOXHO NPEICTaBUTh B pPAa3IMUHBIX BHJIAX O€3 IOTEpH IAHHBIX WM CTPYKTYpBI,
MpPeTyCMOTPETh BO3MOXHOCTh MAacIITaOMpOBaHMSA TEKCTAa M M300paKeHWi 0€3 MOTepH KadecTBa, MPEAyCMOTPETh JOCTYIHOCTh
YIIPABJIEHUSI KOHTEHTOM C KJIaBUATYPBI;

- CO3JJaHHE BO3MOKHOCTEH il 0Oydarommuxcs BOCHPHHHAMATH OJHY M Ty X€ MH(OPMAIUIO W3 PasHbIX HCTOYHHKOB -
HaIrpuMep, Tak, 4YToOBI JINNA C HAPYIICHUSAMH CITyXa MOIy4aid HHPOPMAIHIO BU3YaIbHO, C HAPYIICHUAMH 3PEHUS - Ay JHAIBHO;

- IPUMEHEHHE TMPOTPAMMHBIX CPEACTB, 00ECHEUMBAIOIINX BO3MOXKHOCTH OCBOEHHS HABBIKOB M YMEHHH, (HOpMHUpPYEMBIX
JTUCHUIUIMHOMN, 3a CYET AJIbTePHATHBHBIX CIIOCOO0B, B TOM YHCJIE BUPTYyaJIbHBIX Ja00PaTOPUil M CUMYJISIIIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHNE TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI IS TIepeadr HHGOPMAIHH, OPTaHU3AIHA PA3IHIHBIX (HOpM
WHTEPAKTUBHOW KOHTaKTHOW paboThl 00ydarIerocs ¢ MpernojaBaTesieM, B TOM 4YHCIe BEOMHAPOB, KOTOpPhIE MOTYT OBITh
WCTIONIb30BaHbl JJIsI TPOBEACHUS BUPTYAIbHBIX JISKIIMA C BO3MOXKHOCTBHIO B3aUMOJICHCTBUS BCEX YYACTHHMKOB JHMCTAHIIMOHHOTO
0o0y4eHusi, TPOBEJCHNs] CEMHUHAPOB, BBICTYIUIGHHS C JOKJIQJAaMH W 3allUThl BBITIOJHEHHBIX pabOT, MPOBEACHUS TPEHUHIOB,
OpraHu3aIy KOJUIEKTUBHON PaboTHI;

- NPUMEHEHHE IMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH IJIsI OpraHM3aliH (OpPM TEKYLIETO0 M HPOMEKYTOYHOTO
KOHTPOJIS;

- YBCJIMYCHHUC INPOAOJDKUTCIIBHOCTU CAavu 06yqa}0m1/1Mc;1 HWHBAJIUAOM HWJIA JULOOM € OrpaHUYCHHBIMU BO3MOXKXHOCTAMH
310pOBbA q)OpM HpOMe)KyTO‘IHOﬁ aTTeCTalliy 110 OTHOIICHHUIO K YCTaHOBﬂeHHOﬁ MNPOAOJIKUTCIIBHOCTH UX CAAYU:

- IPOJOJDKUTEIHHOCTH CIa4M 3a4€Ta MM 9K3aMeHa, IPOBOIMMOI0 B IMUCEMEHHOH (hopme, - He Oornee yeM Ha 90 MUHYT;

- IPOJOJDKUTENILHOCTH MOJITOTOBKH 0OYYArOIIErocsi K OTBETY Ha 3auéTe WM SK3aMeHe, IPOBOANMOM B YCTHOH (opme, - He
6osiee yeMm Ha 20 MUHYT;

- IPOJIOJDKUTEIIFHOCTH BBICTYIIIEHUS 00y4aroerocs Npy 3alure KypcoBoi paboTsl - He OoJiee ueM Ha 15 MUHYT.
IIporpamma coctaBnena B coorBeTcTBUH ¢ TpeboBanmsamMu PI'OC BO wu yuebHBIM mraHoM 1o Hampasieruoo 23.03.01

"TexHONOTH TPAHCIOPTHBIX MporeccoB" u mpoduimro moarotoBku " IIpoekTupoBaHME W YIpaBiIeHHE HHTEIJICKTYaIbHBIMU
TPAHCHOPTHBIMU CHUCTEMaMH".
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1. CooTBeTcTBHE KOMIIETEHIIHIi INIAHUPYEMBIM pe3yJibTaTaM 00yYeHHsI 10 TUCIUILINHE (MOIYJII0)

Kon m HamMeHoBaHme

I/IHIIPIKaTopr JOCTHKEHHUs] KOMIeTeHUi

OuneHouyHble cpeacrsa TEeKyLIero

Bnanets

CHUMIIJICKCHBIM METOIOM.

CIIOCOOHOCTBIO

npo¢heCCUOHANBHOM JCSITeIBHOCTH.

pannoHaIbHO
MPUMEHSTh €CTECTBEHHOHAYYHBIE 3HAHUS,

KOMIICTeHIIUH AJI JAHHOM JUCUMILTHHBI KOHTPOJISA M MIPOMEKYTOYHOM aTTeCTAlUH
IIK-3 - CriocobeH | 3HaTh panMoOHAIBHBIE CIOCOOBI MpuMeHeHus | Tekymuid KOHTPOIb:
IIPOEKTHPOBATH U | €CTECTBEHHOHAYYHBIX 3HaHu#, | JlabopaTopHsie pabOTHI IO TeMaM
YIIPaBJIATH IT- | Teopermgeckoro W  3KcmepuMeHTanpHOTO | Tema 2. OCHOBBI IMHEHHOTO
IIPOEKTAMH, UCCIIEIOBaHUSA B npodeccHOHANBHOM | MPOrpaMMHUPOBAHUS
OCYIIECTBIIATH JEeATENIPHOCTH,  TeopeTHdeckhue  OocHOBHI | Tema 3. [IpukianHble ONTUMHU3ALHOHHbIE
TEeCTUPOBAHUE METOZOB M Mojeneil  HcclefoBaHMs | METOJBI PEIIeHUs 3a1a4 JMHEHHOTro
KOMIIOHEHTOB onepanuii. IIPOrpaMMUPOBaHUS
nH(pOpPMaMOHHBIX Tema 4. Teopust IBOICTBEHHOCTH
CUCTEM, B TOM 4HcIe | YMETh palyoHaIBHO npuMeHsITs | Tema 5. Pemenue 3agau ne04iCICHHOTO
HHTEJUIEKTyaJIbHbBIX €CTECTBCHHOHAyYHble  3HAHUS,  METOMbl | MPOrpaMMHPOBAHUS
TEOPETHYECKOT0 M dKclepuMeHTanbHoro | Tema 6. Pemenue 3amau HenuHEHHOTO
UCCIIEIOBaHUS B npodeccroHaNBHOHN | MPOrpaMMHUPOBAHUS
JIeSITENBbHOCTH, PEMIaTh 3aJadd JIMHEHHOTO
MPOrpaMMHUPOBAHUS rpagIecKuM n | TectupoBaHue no Temam

MPOTrPaMMHUPOBAHUS

METO/IbI TEOPETUYECKOTrO U | METOJBI peUICHUs 3a/1a4 JIMHEHHOIO
SKCIIEPUMEHTAJILHOTO UCCJICIOBAHMs, | IIPOrPpaMMUPOBaHUS
MeToAbl  ucciuenoBaHus — omeparmii B | Tema 4. Teopus IBOHCTBEHHOCTH

MPOTrPaMMHUPOBAHUS

MPOTPaMMHUPOBAHUS

Tema 1. OCHOBHBIE OHSITHS JUCIIHILIMHEI
Tema 2. OCHOBBI JIMHEHHOTO

Tewma 3. HpI/IKﬂaﬂHLIe OIITUMHU3AalINOHHBIC

Tema 5. Pemenue 3a1a4 11 10YUCICHHOTO

Tema 6. Pemenue 3ama4 HETUHEHHOTO

IIpomexyTounas aTrecTanms:

3auém
2. Kputepun oneHuBaHUS ¢()OPMUPOBAHHOCTH KOMIETeHIUI
3aurteHo He 3aureno
KoMmer Bbicokuii ypoBeHb | CpenHuii ypoBedb | Huskmii ypoBeHb | Huxe IMOpPoOroBoro
J— (OTINYHO) (xopo1uo) (YAOBJ1eTBOPHUTEIBHO) YPOBHS
(HeyA0BJIETBOPUTEIbH
0)
1IK-3 3HaeT paruoHansHbIe | 3Haer OCHOBHBIE | 3HaeT ornensHble | He 3HAeT
CIOCOObI  TPHMEHEHUs! | palroHaJbHBIE  CIOCOOBI | palMOHANBHBIE CHOCOOBI | palMOHaJIbHBIE CIIOCOOBI
€CTECTBEHHOHAYYHBIX MPUMEHEHHUS MIPUMEHECHHUS MIPUMEHECHHUS
3HaHMH, TEOPETHYECKOTO | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX
M OKCIEPUMEHTAJILHOTO | 3HAHWH, TEOPETHYECKOTO M | 3HaHWH, TEOPETHYECKOTO | 3HAHWH,
HCCIIEIOBaHUS B | AKCIIEPUMEHTAIHHOTO U OKCIEPUMEHTAIBHOTO | TEOPETUIECKOTO u
npodeccrnoHabHOM HCCIeJOBaHNS B | MccienoBaHus B | 9KCHEpHMEHTAIBLHOTO
JIeSTeIIbHOCTH, npodeccrnoHabHOM podecCHOHANTBHOM HCCIIeIOBAHMS B
TEOPETUYECKHE OCHOBHI | JEATENbHOCTH, JeSITeIbHOCTH, npodeccroHabHOM
METOZOB W  MoOJelel | TeOpeTHUeCKHe  OCHOBBI | TEOPETUYECKHE OCHOBHI | JEATEIBHOCTH,
HCCIICIOBAaHMA ONIEpalliii | METOMOB M MOAENeH | METOJOB U MoJeNiell | TeopeTHyecKiue OCHOBBHI
HCCIICIOBaHMUS OTEpalnii, | UCCIEOBAaHUS OIepaluid, | METOMOB ¥  MOeJeH
JIOTTy CKast JIOITyCKast TUIINYHBIE | MCCIEeTOBAaHUS
HE3HAUNTENbHBIE OIMHMOKH | OMIMOKM B PAaCCYXACHUSX | oreparuii
B paccyXIeHHAX U | U BBIBOJAX
BBIBOJIAX
VYmeer palMoHanbHO | YMeeT paloHaIbHO Ymeer pamuonansHo | He ymeer panuoHanbHO
IPUMEHSTD IPUMEHSTD MIPUMEHSTh MIPUMEHSATh
€CTECTBEHHOHAYYHbIE €CTECTBEHHOHAYYHbIE €CTeCTBEHHOHAYYHBIE €CTECTBEHHOHAYYHbIE
3HaHUA, METOJbI | 3HaHMSA, OCHOBHBIE METOABI | 3HAHUS, OTJICJIbHBIE | 3HAHMS, METOJIBI
TEOPETUIECKOTO U | TeopeTHueckoro u METOJbl TEOPETUYECKOTO | TEOPETHUECKOro U
HKCIEPUMEHTAIBHOTO AKCIEPUMEHTAIBHOTO W OKCIEPUMEHTAJIBHOTO | 3KCIIEPUMEHTAIHHOTO
HCCIIeTIOBaHUS B | UCCIIEIOBaHMA B HCCIICTOBAHUSA B | MCCIIeIOBaHMA B
npodeccnoHamTbHOMI npodeccnoHamTLHOM npodeccuoHaTbLHOM npodeccnoHaTbHOM
JeSTebHOCTH,  pemaTh | AEATeIbHOCTH, peIaTh NeSTeIbHOCTH,  peIIaTh | JeATeTbHOCTH, PelIaTh
3a1a4n JUHEWHOTO | 3aJa4u JINHEHHOTO 3a1a9n JUHEWHOTO | 3a7a4u THHEHHOTO
IpOTrpaMMUPOBAHUS HIpOrpaMMUPOBAHUS IIPOrpaMMHPOBAHUS MIPOrpaMMHUPOBAHUS
rpagu4ecKum u | rpadpuueckum u rpaguyecKuM u | rpaduyeckuM u
CUMILJICKCHBIM METOJOM. | CHMIIIEKCHBIM METOAOM, CUMILJIEKCHBIM CUMIIJIEKCHBIM METOJIOM.




JIOITy CKast METO/IOM.O, JIOITyCKast

HE3HAYUTENbHBIE OMMOKA | TUIIHYHBIE OIIHOKHA B

B BBIOOPE palOHaIbHBIX paccyKICHUAX u

METOJIOB. BBIBOJIAX
Biageer crtocoOHOCTEIO Biageer crtocoOHOCTEBIO Bianeer crtocoOHOCTEIO He Bnageer
palMOHAIBHO MPUMEHSATh | PAllMOHATIBHO IPUMEHITH palroOHAaIbHO MPUMEHATL | CIIOCOOHOCTBIO
€CTECTBCHHOHAYYHbIE €CTECTBEHHOHAYYHbIE €CTECTBCHHOHAY YHBIC panroHaIbHO
3HAHWS, METOIbI 3HAHWS, OCHOBHEIE METOBI | 3HAHUS, OTAEIbHBIE MIPUMEHSATH
TEOPETHICCKOTO U TEOPETHICCKOTO U METO/Ibl TCOPETHYCCKOTO | €CTCCTBEHHOHAYYHBIC

OKCIICPUMECHTAJILHOTO
HCCJIICAOBAHUA, MCTObI

IKCIICPUMECHTAJIBHOT'O
HCCJIICA0BAaHUA, MCTOAbI

1 3KCIICPUMEHTAJIbHOT'O
HUCCICO0BAaHUA, MCTOAbI

3HaHHsA, MCTOIbI
TCOPECTUYCCKOI'O 1

UCCIICIOBaHMA ONIepaluil | McciaeloBaHUsA ONepaluil B | UCCIeAOBaHUS OoNepaluil | 3KCIEepUMEHTaIbHOTO
B Ipo(eCcCHOHATILHON npodeccroHaNbHO B IIpo(hecCHOHABHOM UCCIIEIOBaHUS, METOIBI
JIeSITeIbHOCTH JIESITENIbHOCTH, IOIyCKast JeSITeIbHOCTH, JOMycKasl | MccleqoBaHus
HE3HAYMUTEIbHBIC OMMOKH | THHOMYHBIE OIINOKH B ornepanuii B
B BBIOOpE palOHATIBHBIX pacCyXICHUSX U IpodeCCHOHANBHOM
METOJIOB BBIBOJIAX JEeATeIBHOCTH
3. Pacnpeaesnienne oneHoK 3a (popMbI TeKyLIEr0o KOHTPOJISI U IPOMEKYTOYHYIO ATTeCTALHIO
Tekymuii KOHTPOJIb!
JlabopaTopHbie pabOTHI IO TEMaM
Tema 2. OCHOBBI IMHEHHOTO ITPOrPaMMHUPOBAHUS
Tema 3. IIpukinagHble ONTUMU3ALMOHHBIE METO/IBI PELICHHUS 3a7a4 THHEHHOTO MPOTpaMMUPOBaHUS
Tema 4. Teopust IBOMCTBEHHOCTH
Tema 5. PemieHue 3aga4 1e104MCIeHHOIO IPOrPaMMUPOBAHHUS
Tema 6. Pemenue 3agau HeTMHEHHOTO IPOTPAMMUPOBAHUS
TectupoBanue 1o TeMam
Tema 1. OcHOBHBIE MOHATHS TUCIATLINHEI
Tema 2. OCHOBBI JINHEHHOTO MIPOTPAMMUPOBAHUS
Tema 3. [IpuknagHble ONTUMHU3AMOHHBIE METOABI PELICHUS 3aa4 JMHEHHOTO IPOrPaMMHUPOBAHHMS
Tema 4. Teopust IBOMCTBEHHOCTH
Tema 5. PenieHue 3aa4 1en049MCICHHOIO IPOrPaMMUPOBAHHUS
Tema 6. Pemenne 3aau HeTMHEHHOTO IPOTPAMMHUPOBAHHUS
BreimonHeHHe  KaXXAOTO  OIICHOYHOTO  CPEACTBA  OLGHMBAETCS IO IIKaje: OTIMYHO, XOpOIIO, YIOBJIETBOPUTEIHHO,
HEYOBJIETBOPUTEIHHO.

OO6m1ast orieHKa 3a TeKyIIHi KOHTPOJIb MIPEACTABIAET co00M cpellHee 3HaYeHHE MEKIY MOJIYyYSHHBIMU OLIEHKAaMH 32 BCE OI[CHOYHBIE
CpencTBa.

IIpomesxkyTouHast aTrecTanus — 3a4€T.
[IpoMexxyTodHast aTTecTamus MPOBOAUTCS TOCIE 3aBEPIICHHs M3YYCHUS NUCHUIUIMHBI WM €€ 4acTH B (OpMe, OIpenesieMoi
Y4eOHBIM IDTAaHOM 00pa30BaTENBFHON MPOrpaMMBI C LENBI0 OIEHUTHh paboTy 0OydYalomerocs, CTEIeHb YCBOCHHS TEOPETHUECKUX
3HAHWH, yPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHITHHA.
[IpenonaBaTens, NPUHUMAIONMN 3a4deT oOecledynBaeT CIy4alHOE paclpe/elleHHe BapHAaHTOB 3a4ETHBIX 3aJaHUN MeEeXIy
00yJaromuMHUCs C MOMOIIBI0 OMJIETOB W/WMIM C NPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHMH; BIpaBe 3aJaBaTh OOydaIOIIEMYCS
JOTOJIHUTECIIbHBIC BONIPOCHI U AaBaTh JOMMOJHUTEIBHBIC 3aJlaHUS TIOMUMO TE€X, KOTOPLIC YKa3aHbI B ouiere.
3ayer mpoBoguTcs 1o OwuieraM. B kaxaom OuiieTe JBa OLIEHOYHBIX CPEACTBA: YCTHBIM WIM NUCBMEHHBIH OTBET Ha BOIPOC U
pelieHue 3agayuu.
BrinonHeHne kaxkaoro 3aaHus 3a NPOMEXYTOUHYIO aTTECTALMIO OUEHUBAETCS MO LIKaJEe: OTIMYHO, XOPOLIO, YIOBIETBOPUTEILHO,
HEYJOBIETBOPUTEIBHO.
OO1mas oneHKa 3a MPOMEXYTOUHYIO aTTECTALMIO NPEICTAaBIsIET CO00H cpeqHee 3HaUeHHE MEX/y MOJy4YEeHHBIMU OIIEHKaMH 3a BCe
OLIEHOYHBIE CPEJICTBA IPOMEKYTOUHON aTTECTALIUU.
B ciryyae HEBO3MOKHOCTH yCTaHOBJICHHS CPEJTHETO 3HAYCHUS! OLIGHKH 3a TPOMEXKYTOUHYIO aTTeCTalllIo (HalpuMep, «XOPOIIOo» HiIH
«OTIIMYHOY»), UTOTOBAsi OL[EHKA BBICTABIIIETCS HK3aMEHATOPOM, MCXOJIS M3 NMPUHIMIA CIPABEAJIMBOCTH U OECHPUCTPACTHOCTH HA
OCHOBAHMH OOIIETO BIIEYATIICHUS O KAYeCTBE M JOOPOCOBECTHOCTH OCBOCHHUS 00YJAIONIIMCS AUCITUTUTHHBI (MOJTYJIIS).

Buae! onieHOK:

Jlns 3agera:

3auTeHo

He 3auteno

4. OueHo4HbIe CPeCTBA, MOPSIAOK NX MPUMEHEHHS U KPUTePHH OLeHNBAHMUS

4.1. OneHo4HbIE CPeICTBA TEKYINEro KOHTPOJIs

4.1.1. JlabopaTopHbIe padoThI

Tema 2. OCHOBBI IMHEHHOTO MPOrpaMMHUPOBAHUS

Tema 3. [IpuknasHble ONTUMHU3ALMOHHBIE METOBI PELICHUS 3aa4 JMHEHHOTO IIPOrPaMMHUPOBAHHMS
Tema 4. Teopust TBOHCTBEHHOCTH



Tema 5. Pemenue 3a1a4 1eJI0YUCICHHOTO POTPAMMHUPOBAHUS
Tema 6. Penrenune 3a7a4 HEMMHEHHOTO MPOTPAMMHUPOBAHUS

4.1.1.1. Tlopsiiok MpoBeaeHHSI.

JlabopaTopHBIe PaOOTHI IPOBOIATCS B YACHI Ay JUTOPHOU PaOOTHI.

Ilepen BbIMONHEHUEM KaX/10W pabOTBHI CTYAEHTHI-0aKkalaBpbl JOJDKHBI TPOPa0OTaTh COOTBETCTBYIOIIMI Marepual,
UCIIOJIb3YSl KOHCIIEKTHI TEOPETUUECKHUX 3aHATUH, NEPHOANYECKIE U3/IaHHs1, YICOHO-METOIMUECKHE TI0COOUS U YHEOHUKH.

ITo oxoHYaHUU 3aHATHI CTYICHTH O(OPMIIIOT OTYET 10 KaXJI0H paboTe, COOI0ast CIeayonyo Gopmy:

e HaumeHOBaHHE TEMBI;

Ienb paboTsL;
3azaHue U coJepiKaHKue BBITIOJIHEHHON palboThl,
ITucbMeHHbIE OTBETHI Ha KOHTPOJIBbHBIE BOIPOCHI.
BrrBosieI IO TIpoeTaHHON padoTe.
CIHCOK HCTOJIb30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kputepun oneHMBaHUSA

OneHka «OTIIMYHO» CTABUTCSH, €CIU 00yYaromuiics:

IIpaBunbpHO BBHIMOIHUI Bee 3afaHus. [IpogeMoHCTpUpOoBan BEICOKUI ypOBEHb BiaJleHHs MaTepuaaoM. IIposiBIeHb! NPeBOCXOAHbIE
CIIOCOOHOCTH IIPUMEHSTH 3HAHUS U YMEHUS K BBIITOJTHEHHIO KOHKPETHBIX 3a/1aHHH.

OueHKa «X0pOUI0» CTABUTCS, €CJIM 00yYarouuiics:

[IpaBuibHO BBHINONHUI OOJIBINYIO YacTh 3anaHuil. [IpucyTCTBYIOT He3HauuTedbHble OWIMOKH. [IponeMOHCTPHPOBaH XOPOIIWiA
YpOBEHb BIIafeHUS MaTepHaioM. [IposBieHB! cpelHUe CIOCOOHOCTH NMPUMEHATh 3HAHHUS U YMEHUS K BBITIOJHEHHIO KOHKPETHBIX
3aJaHUMN.

OueHka «y/10BJIETBOPUTEIbHO0» CTABUTCS, €CJIM 00yUYarouuiics:

3amaHus BBIOTHMI Ooyiee 4eM HarmoJIOBHHY. [IpHCyTCTBYIOT cephE3Hble ommOku. [IpoaeMOHCTpHPOBaH yIOBIICTBOPUTEIHHEIN
YPOBEHb BJIAJCHHUA MaTeprajoM. [IposBICHB HHU3KHE CIIOCOOHOCTH NMPUMEHSTH 3HAHHWS W YMEHHS K BBIOJHCHHIO KOHKPETHBIX
3aJaHUMN.

OneHka «HEeYyAOBJECTBOPUTEIbHO» CTABUTCS, €CIU 00y4aromuiics:

3amaHus BBINOJHWI MEHEE YeM HaIoJOBHHY. IIpoleMOHCTpHpOBaH HEyHOBIETBOPUTENBHBI YPOBEHb BIIAJEHHUS MaTepHAJIOM.
[IposiBeHBI HENOCTATOYHBIE CIIOCOOHOCTU MPUMEHSATH 3HaHHUS M YMEHHS K BHITIOJIHEHUIO KOHKPETHBIX 3aJJaHU .

4.1.1.3. Conep:kaHue OLICHOYHOI0 CpPeCTBA
Temsr 2-6

JlaGopaTopHas paGora Nel

Fpa([mquKoe peuicHuE 3a1aIun JUHEHHOro NnporpaMmMHupoOBaHus
Pemute Fpa(l)I/I‘-ICCKI/I ClIeayromue 3a1a4u.

1. ®upma BeImycKkaeT miaaThs ABYX Mozeneit A u B. Ilpu 3Tom ucnons3yercs
TKaHb TpexX Bu0B. Ha m3rotoBnenue ogHoro miaths Moaenu A tpedyercs 2 M TKaHH
MEepBOro BUAa, 1| M TKaHM BTOPOTrO BHJA, 2 M TKaHHM TpeThero Buaa. Ha usrorosnenue
OJHOro IuiaThst Mojenu B TpeOyercs 3 M TkaHM nepBOro BHAa, | M TKaHU BTOPOTO
BUJA, 2 M TKaHM TPETHEro BUJA. 3amachl TKaHM MEPBOTO BUAA COCTaBISIOT 21 M,
BTOpOro Buja - 10 M, Tpetsero Buja - 16 M. Beimyck oiHOro u3aenust Tuna A npuHOCHUT
noxon 400 m.en., omHoro u3aenus tuna B - 300 x.ex.

CocraBbTe IUIaH MPOU3BO/JCTBA, 00ECIEeUNBAOIINIT ()pMe HAMOOBIINIA TOXON.

2. Tlpu OTKOpME KakI0€ S>KMBOTHOE IOJDKHO TMOJY4WTh HE MeHee 9 e
MUTATEJILHOIO BEIECTBA S|, HE MeHee 8 eJI. BellecTBa S, U He MeHee 12 eJ1. BemecTa
S;. Jlns  cocraBieHMs palMOHAa WCMOJB3YIOT JBa Bujaa kopma. CoxepikaHue
MUTATEIbHBIX BEIIECTB B | KI' KaXJOro KOpMa M CTOMMOCTb KOpPMa TMPHBEJCHBI B

TabauLe:
Copeprkanue nuTaTeIbHbIX
[TuraTenbHOE BELIECTBO BelecTB B | kr kopma (ex.)
Kopwm 1 Kopwm 2
Sy 3 1
S, 1 2
S; 1 6
CroumocTs | kr kopma (z1.e11.) 4 6

CocraBbTe  JIHEBHOIA panuoH HY)!(HOﬁ NMUTATCIIbHOCTH, MHWHUMU3UPOBAB
JACHEIKHBIC 3aTPAThl HA STOT pallMOH.



3. Pemmte rpaduueckn 3amady JIHHEHHOro nporpamMmupoBaHusi. Haiinure
MaKCHUMaJlbHOE 1 MUHMMAJIbHOE 3HAYEHHE 11eIeBOH (hYHKIIUH.
F =x, +x, — max (min)

3x, +x, 28,
X, +2x, 26,
X —x, <3,

raex,,x, = 0.

JlaGopaTopHasi padoTa Ne2

CuMILIeKCHBII MeTO/ pellieHH sl 3a1a4M JIUHEIHOT 0 MPOrpaMMHUPOBAHUS

Pemmre CUMILIIEKCHBIM METOJIOM CIICAYIOIHUEC 3a/IaH.

1. F=3x +4x, — max
X +2x, +x, =4,
X, +X,+x, =3,

2x, +x, +x,=8,

x, 20, j=15.

2. F=x —x, > max
=2x, +x, +x, =2,
X, —2x,+x, =2,

X, +x, +x,=35,

x 20, j=15.

5 cemectp
JlaboparopHas pabota Ne3

Pemenne OJHOMHACKCHBIX 3aJa4 JIMHEHHOTO IporpaMMHpOBaHus € UCIIOJIB30BAHUEM Microsoft Excel

Juist Toro uTo6b! pentsh 3aqauy JIIT B TabnmuHoM penakrope MicrosoftExcel, He0OX0ANMO BBIITOIHUTE CIIEAYIOIINE
JIEHCTBUSL.

1BBecTtu YCJIOBHUC 3a1a1U:

CO3/1aTh SKpaHHYIO (popMy AJis BBOJA YCIOBUS 3aJauH:

. MePEMEHHBIX,

- nenesoit pynkiuu (L[D),

. OrpaHHYCHUIH,

. T'PaHUYHBIX yCIOBHIH;

BBECTH MCXOJHBIC JaHHBIE B DKpaHHYIO (hOpMY:

. k03 dunuentsr LD,

. KOX(QHUINEHTHI IPH NMEPEMEHHBIX B OTPAaHHUICHHUSAX,

. IIpaBble YacTH OTpaHUYCHUI;

BBECTH 3aBUCHUMOCTH U3 MAaTEMaTHIECKON MOJIeTH B SKpaHHYIO hopmy:
| |

¢dopmyy mist pacuera LD,
(hopMyIIBI IS pacdeTa 3HAUYSHUH JIEBbIX YacTel OTpaHUYCHUH;

3anath LD (B okHe «Ilouck perieHus»):
u

LEJIEBYIO SUEHKY,

u HampasjieHue ontumusanun 1D;

BBCCTH OI'PAHUYCHUSA U T'PAHUYHBIC YCIIOBHUA (B okHe «llonck pCIJ_IeHI/IH»)I

. AYEHKU CO 3HAUYEHUSAMU [IEPEMEHHBIX,

u TpaHUYHBIC YCIOBUA MJISI JOITY CTUMBIX 3HAYCHUH NEPEMECHHBIX,

u COOTHOUICHUA MEXY ITPAaBbIMU U JIEBBIMU YaCTAMU OFpaHquHHﬁ.

2PemmuTh 3a1a4y:

a) yemanosums napamempywl peuienus 3aoauu (B okHe «ITOUCK pereHus»);



b) sanycmums 3a0ayy Ha pewenue (B okue «I[Touck pemeHus»);

C) evibpamv  popmam 6b1600a peuterus (B OKHE «Pe3ylbTaThl MOMCKA PEIICHUSN).
ITPUMEP PEIITEHU 51 OI[HOHHZ[EKCHOPT SAJTAYN JIIT
PaccmotpuM npuMep HaxoKAeHUs pelieHus A ciaeayroniel ofHouHAeKcHoU 3aaaun JIIT:

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

—6x, +2x, +4x, —x, 2450, (L.1)
4x —15x, +10,4x, +13x, <89,
% 5y =TA.

BBOJ NCXOJHBIX JAHHBIX

Co3z0anue 3kpanHol (hopmbl U 8800 8 Hee YCI08UA 3A0aUU
OkpanHas ¢opma Juis BBoAa ycnoBuid 3a1auu (1.1) BMecTe ¢ BBEICHHBIMU B HE€ HCXOIHBIMH JJaHHBIMH MTpEZCTaBlICHa Ha
puc. 1.1.

X Microzoft Excel - Npumep_1_xls

”@ Paiin [Npaeka Bua Boraeka Popmar Cepeuc JdaHHele Okpo 7 ;lilﬂ

Fé =] =|
A | B | ¢ | o | EJ] F | & | H [ =

1 NMEPEMEHHLIE —
2 |Mma A1 #2 3 74

3 | 3uavenue | | | | |

4 |HueH. . 0 0 ] ] L@

5 3Ha4YeHWe  Hanpaen.

6 |Kosg. L® 1305 20 g6 878 Jmax

7

] ONPAHHUYEHHA p
9 |Bug INee. yacte 3Hak Mpae. 4acTe

10 | Orpan. 1 -1.8 2 1 -4 = 756

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

12 |Orpan.3 4 -1.58 104 13 <= g4
I41|q1|>|bl|\nucﬂ Annets £ 4] | i

Puc. 1.1. Dxpannas ¢popma 3amaun (1.1) (kypcop B stueiike F6)

B oskpanHHOW ¢opme Ha puc. 1.1 Kakmod mepeMeHHOW W KaXIOMY KO3(pOHUIMEHTY 3aJadd IIOCTaBIcHa B
COOTBETCTBHE KOHKpeTHas syelika B Excel. MMs suelikm coctouT u3 OykBbl, 00O3Hauaromed cronber, u IHUQPEL,
0003HavaKONmEeH CTPOKY, Ha TepecedeHNH KOTOPhIX HaxoAautcst oObekT 3amaun JIII. Tak, HanmpuMep, MepeMEeHHBIM 3a/1a4n

(1.1) cooTBercTBytoT stueiikn B3 (X1), C3 (*2), D3 (*3), E3 (*4), kospummenram LI® coorercTytoT stueiiku B6 ( €1 =
130,5), C6 ( €2 = 20), D6 ( ©3 = 56), E6 ( ©4 = 87,8), npaBbIM YacTAM OrpaHHUeHHiT COOTBETCTBYIOT stueitkn H10 ( by = 756),
H11 (P2=450), H12 (P3=89) u 1.1,

B600 3asucumocmeit uz mamemamuyeckou MoOeiU 8 IKPAHHYIO Gopmy
3aBucuMocTh jurst 11D
B sueiiky F6, B xotopoit Oynmer ortoOpaxarbcsi 3Hadenue 11D, HeoObxomaumMo BBecTH (POpMyIy, MO KOTOPOH 3TO
3HaueHue Oyzer paccuntano. Cornacho (1.1) 3nauenne L{® onpenensiercst BeIpaxkeHUEM

130,5x1 + 20xp + 56x3 + 87,8x4 (1.2)
Hcnonb3ys 0603HadeHusI cOOTBETCTBYIONMX sideek B Excel (cMm. puc. 1.1), popmymy mns pacuera LD (1.2) moxHO

3aMKcaTh KaK CyMMY MPOM3BEICHUH KaKIOM M3 sieeK, OTBEACHHBIX ISl 3HAUCHUH nepeMenHbix 3amaun (B3, C3, D3, E3), na
COOTBETCTBYIOIIYIO SAUEHKY, OTBEACHHYIO s Koohpuuuentos LD (B6, C6, D6, E6), To ecTh

B6 xB3+ C6 x C3+ D6 x D3+ E6 x E3. (1.3)
UYroOsI 3amate dpopmydy (1.3) Heo6xoxumo B saeiiky F6 BBecTH ciemyromniee BEIpaKeHNE W HAXKATh KiIaBuIny «Enter»

=CYMMITIPON3B(B$3:E$3;B6:E6), (1.4)

rie CMMBOJ $ mepes HOMEpPOM CTPOKH 3 O3HAuYaer, 4TO MPU KOMHUPOBaHHM ITOH (GopMyIbl B Ipyriue Mecra JiMcra
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Excel Homep cTpoku 3 HE U3MEHUTCS;

CHUMBOII: 03HAYAET, YTO B (hopMyJie OyAyT UCIOIb30BAHbI BCE SUCHKH,
pacmoyioKeHHBIE MEXIy sUeikaMi, YKa3aHHBIMU CJIeBa W CIpaBa OT JIBOETOYMs (Hampumep, 3amuch B6:E6 ykaspiBaeT Ha
stuetiku B6, C6, D6 u E6). ITocie aToro B 1ieneBoi suetike nossutcs 0 (HyaeBoe 3HadeHue) (puc. 1.2).

> Microsoft Excel - Npumep_1_xls

”ﬁ Paiin MNpaeka Bug Boraeka 9Popmar Cepeuc JaHHeie OkHo 7 ;Iilﬂ

Fé =] =| =CYMMMIPOW3E(E$3: E$3; B6:E6)
A | B [ ¢ [ b [ E| E | 6 | H | —

1 NMEPEMEHHLIE —
2 |HMma #1 #2 #3 X4

3 |3HaveHue | | | | |

4 |HexeH.rp. 0 0 0 0 L@

5 3Ha4eHWe  Hanpagn.

6 |Kosp. L | 1305 20 56 878 Omax

7

i OrPAHHYEHHA i
9 |Bug Iee. 4acTe 3Hak [Npae. 4acTe

10 | OrpaH. 1 -1.8 2 1 -4 0= 756

11 | Orpan.2 b 2 4 -1 0|== 450

12 | Orpan.3 4 -1.5 104 13 0== g3

I11|q4 [ [ wfs macT1 4 Mcts [/ | 4] | L[JJ

Puc. 1.2. Dkpannas ¢hopma 3anauu (1.1) mociie BBoga Bcex HeoOXomumbix Gopmyi (Kypcop B stueiike F6)
[pumeuanunel.l. CymectByer apyroi cioco0 3amanus ¢pyakuuii B Excel ¢ momommpro pexnMa «BcraBka
GYHKIMH», KOTOPBIHA MOYKHO BBI3BATh u3 MEHIO

«BcTaBka» uiM npu HaXKaTUX KHOMKH « fx «na CTaHJApPTHOM MaHe I HHCTpyMeHTOoB. Tak, Hanpumep, Gopmyiy (1.4) MOKHO
3a/1aTh CJIEIYIOIUM 00pa3zoMm:

. Kypcop B niosie F6;

. Ha)KaB KHOTIKY « fx »,BBI30BHUTE OKHO«MacTep GyHKIuit — mar 1 u3 2»;

. BeIOepHTE B OKHE «KaTeropus» kareropuio «MaTeMaTH4ecKue»;

. B okHe «DyHkuus» Beideputedynkimo CYMMITIPOU3B;

" B nosisuBlieMcsi okie «CYMMITIPOU3By» B ctpoky «MaccuB 1» BBeaute BoipakeHne B$3:E$3, a B

cTpoKy «Maccus 2» — Beipaxkenue B6:E6 (puc.1.3);

- Iocyie BBOJa sSiYeeK B CTpokH «Maccus 1» u «MaccuB 2» B OKHE
«CYMMIIPOUN3B» mosBSATCS YHACIOBBIC 3HAYCHHS BBEJCHHBIX MaccHBOB (cM. puc. 1.3), a B akpaHHOH (popme B sueiike F6
MOSIBUTCS TEKyIIee 3HaYeHNE, BEIYUCIICHHOE 10 BBEJICHHON (opmyie, To ecTh 0 (Tak Kak B MOMEHT BBO/Ia (POPMYJIbI 3HAUECHHS
MIEpEMEHHBIX 3aJja4l HyJIEBbIE).

YMMIPCM3E
Maccve] | TEEEII, | - 0;0;0;0;
Macce2 |B6:E6 d = 1130,5;20;56;587,5}
MaccHe3 I :‘J =
=0

BOEPALLAET CyMpy HDDH3BEﬂEHHﬁ COOTEETCTEYHIWHMX 3NEMEHTOE MaCCHEOE,

MaccHel: MaccHE L MaccHEZ; ... 0T 2 A0 30 MAatCHEOE, YEM KOMOOHEHTE] HY ¥HO
MEpEMHOXHTE & SaTEM CNO¥HTE, BCe MAacCHERl A0N¥HEI HMETE DAHY H
TY¥E PAEMEPHOCTE,

@ | IHaqeHHe: 0 Ik I QTMEHS

Puc. 1.3. Brox ¢popmyisr 1 pacuera LId B okHO «Mactep QyHKIHID)



3asucumocmu 0 egvix yacmetl oepanuyeHul
JleBbie wactm orpanmdyeHui 3amadu (1.1) TpencTaBISIOT COOOW cymmy npoussedenutl KKIOW W3 SYEEK,
OTBEJCHHBIX IJIs 3HadeHW# mepemeHHbix 3amaun (B3, C3, D3, E3), Ha cOOTBETCTBYIONIYIO SYEHKY, OTBEACHHYIO IS
ko3 unreHToB KOHKpeTHOro orpanmdenus (B10, C10, D10, E10 — 1l-e orpamwmuenme; B11, Cl11, D11, E11 — 2-¢
orpannuenne u B12, C12, D12, E12 — 3-¢ orpannuenunc). @opMyJisl, COOTBETCTBYONIUE JICBBIM YaCTSAM OTPAaHUYCHUIA,
mpeacTaBiIcHbI B Ta0. 1.1.

Tabauya 1.1
®DopMyIIbl, OIMCHIBAIOMINE OrpaHmdeHns Moaend (1.1)

JleBast yacTh orpaHMuEHUS ®Dopmyna Excel

-1,8X1 + 2X2 + X3 - 4X4 pinm
=CYMMITPOU3B(B$3:E$3;B10:E10)
B10 x B3+ C10x C3+ D10 x D3 + E10 x E3

- 6x1 +2x0 +4X3 - X4 yyy
=CYMMIIPOM3B(B$3:E$3;B11:E11)
B11 x B3 + C11 x C3 + D11 x D3 + E11 x E3

4x1 -1,5x2 +10,4X3 +13X4 yu
=CYMMIIPOU3B(B$3:E$3;B12:E12)
B12 xB3+ C12x C3+DI12xD3+EI12 x E3

Kak BumnO U3 Tabm. 1.1, hopmyssl, 3amaromiie eBble YaCTH OTpaHUIeHUH 3axaqn (1.1), oTimgaroTcst ApyT OT Apyra
u ot popmyisr (1.4) B meneBoit staeiike F6 TOTBKO HOMEPOM CTPOKH BO BTOPOM MacCHBE. JTOT HOMEp OMpEHENsAeTCS TOH
CTPOKOH, B KOTOPOH OrpaHHuYCHHE 3amucaHO B dKpaHHOH (opme. [loaTomy Ui 3amaHust 3aBUCUMOCTEH IS JIEBBIX YaCTCH
OTPaHMYEHUH JI0CTAaTOYHO CKONMUPOBaTh (pOpMyily W3 LIeNeBOW siUeHKM B SYEHKU JIEBBIX yacTei orpaHuueHuid. s 3TOTO
HE00X0UMO:

. MIOMECTHTh Kypcop B TOJe IeneBoi sueiiku F6 m cxommpoBaTh B Oydep comepxkumoe saeiiku F6
(xmaBumamu «Ctrl-Insert»);

. MTOMEIIATh KypCOp MOOYEPEIHO B MOJIS JICBOW YaCTH KaXKI0T0 U3 orpanndeHuii, o ectb B F10, F11 uF12,
1 BCTaBILITh B OTH MOJs comepxkumoe Oydepa (kmasumamu «Shift-Insert») (mpu ToM HOMEp slYeeK BO BTOPOM MAaCCHBE
(dopMyIBI OyIeT MEHATHCS HAa HOMEP TOH CTPOKH, B KOTOPYIO ObliIa IIPOU3BeIcHa BCTaBKa U3 Oydepa);

. Ha skpane B moisix F10,F11 u F12 mosiBurcs 0 (HyneBoe 3uauenue) (cM._puc. 1.2).

[NPOBEPKA INTPABUJIBHOCTU BBEJIEHM A ®OPMVYJI

Jls poBepKH NPaBUIBHOCTH BBEIEHHBIX ()OPMYJI NMPOM3BOANTE IOOYEPEIHO ABOIHOE HaXKaTHE JICBOH KIIABHIIN
MBIIIN Ha sUeiiku ¢ popmynamu. IIpu 3ToM Ha 3KpaHe paMKoil OyIyT BEIIEIATHCS SUEHKH, HCHONB3yeMble B popmyIe (pHuc.
1.4 u 1.5).
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. Microsoft Excel - NMpumep_1.xls
”ﬁ Paiin [paeka Buo Boraeka Popwar Cepeuc Jandeie OkHo 7 ;[ilﬂ
cvmmiPomse | v| X o =] =CYMMNPOM3E(ES3:E§3;B6:ER)
A [ B [ c | b [ E [ F | &6 | F
1 NEPEMEHHLIE —
2 |[Mma el b 3 =l
3 | ZHavenue | | | | l
4 | HeeH. . ] ] 0 0 U
5 JHaveHre Hanpaen.
6 |Foad. LT | 1305 20 s 87,8 =CYMMNPOW3EB(BE53: Eb3, BE: EE)
7
a OrPAHHYEHKWA B
9 |Bun Nee. vacTe | 3HaK Npae. 4acTe
10 |Orpad. 1 -1 2 1 -4 0= =]
11 |Orpan.2 A 2 4 -1 0l== 450
12 |Orpax.3 4 15 104 13 0== a9
13 b
4|4 [ et f McTs | 4] | LIJJ

Puc. 1.4. TIpoBepka npaBUIBHOCTH BBEACHUS (OPMYIIHI B LIENEBYIO sTaeiiky F6

. Microzoft Excel - Npumep_1 . xls
”ﬁ FPaiin [lpaeka Bug Bcraeka Fopmar Cepedc JadHeie OkHo 7 -|5’|£|
CymMIPCMEE | v| X o =| =CYMMNPOMIB(ES3ES3E12:E12)

A | B | ¢ | b [ E | F | G | =
1 NMEPEMEHHBIE —
2 [Mma A1 #2 #3 A4
3 |ZHauenue | | | | l
4 |HuH.rp. 0 0 0 0 L
5 3HaveHue Hanpaen.
B |Koad. L 1305 20 56 878 O]max
7
g OrPAHHUYEHHWA i
9 |Bun INee. vacte | 3Hak MNpae. 4acTe
10 | Orpan. i -1.8 2 1 -4 0= 756
11 |Orpan.2 £ 2 4 -1 0 == 450
12 |Orpan.3 | 4 -4 104 13=|=CYMMI'IF'OH3EF[EF$3:E$3;B12:E12]|
13 b
{4 [ [P mer 1 {nera / [«] | ©

Puc. 1.5. [IpoBepka mpaBHWIBHOCTH BBEACHUS POPMYIIBI B sTaeiiky F12
JUISL IEBOM YacTH orpaHuyueHus 3

3aaHue 1eneBoil PyHKIUH

JlanbHelmue aelcTBUs MPou3BOAATCs B okHe «IIouCK perieHns», KOTopoe BbI3bIBaeTCs U3 MeHio «CepBucy (puc.

1.6):
. [IOCTAaBbTE KYPCOP B MOJIE€ «Y CTAHOBUTH LIEJIEBYIO STUEUKY»;

u BBEJIUTE aJpec IeeBoi stueiiku $F$6 mnm caenaiite oHO HaXKATHE JIEBOM KIIABHIIKM MBI HA [EIEBYIO

sTYeHKy B 9KpaHHOHU (opMe - 3T0 OyeT paBHOCHILHO BBOJY a/ipeca C KIaBUaTyphl;

. BBeAUTE HampasieHue ontumuzauuu LD, mienkHyB oJIMH pa3 JEBOM KJIaBUIIEH MBIIIH 10 CEIEKTOPHOU

KHOIIKC «KMaKCUMAJIbHOMY 3HAYCHUIO).



Mouck pewexnun E E3 |
BEINONHKTE I

PagHoi: (¢ MAKCHMANEHOMY SHAHEHHHD " sHauenmo: |D
= = SaKpEITE

8 MHHMMANEHOMY SHIYEHHHD

¥WCTAHOEMTE LENEEYHD

EHMEHAA AHEHKH:
|$B$3:3E43 ] MpeanonowmTe |
$B3:9E53 == B4 a4 =] AoaenTe |
FFE10 = §HEL0
$FE11 == §H$11 MEMEHMTE |
$F12 <= $HS1Z BOCCTAHOEMTE |
ll ¥ AanKTE I
Cnpaeka |

Puc. 1.6. Oxno «Ilouck permenus» 3agaqn (1.1)
B600 oepanuuenuil u epanuunsix ycarosuli 3adanue aueex
nepemMeHHbIX
B oxno «Ilonck pemenus» B noine «M3MeHss ST9eHK» BIUIIUTE afpeca
$B$3:$E$3. Heobxoanumsle afpeca MOKHO BHOCHTD B 10Jie «VI3MEHSs s/MefKn» 1 aBTOMATHIECKH [Ty TEM BBIACICHHS MBIIIBIO
COOTBETCTBYIOIINX SIUEEK MEPEMEHHBIX HEIIOCPEACTBEHHO B 9KpaHHOI (hopme.

3adanue epaHuyHbIX YCA08UL 01l OONYCIMUMBLX 3HAYEHUL NepPEeMEHHbIX
B Hamiem ciydyae Ha 3HAYCHHUS] MEPEMEHHBIX HAKIA[BIBACTCS TOJBKO TPAHUYHOE YCJIOBHE HEOTPUIATENHLHOCTH, TO
€CTh UX HIKHSIS TPaHHUIIA TOJKHA ObITh paBHa HyIIO (cM. puc. 1.1).

u Hasxmure kHOTIKY «J]00aBHUTHY, ITOCIIE YeTo MOSABUTCS OKHO «JloOaBieHue orpanmueHus» (puc.1.7).

. B none «Ccplika Ha siueiiky» BBEAUTE ajjpeca sdeek NepeMEeHHBIX
$B$3:$E$3. Dro MOXHO cHmenmarth Kak ¢ KIABHATYpPBl, TaK M MyTEM BBIACICHHS MBIIIBI0 BCEX SUYEEK MEPEMEHHBIX
HETIOCPEJICTBEHHO B 3KPaHHOU (opMe.

. B noe 3Haka OTKpO#iTe CIMCOK MpeAaraeMbIX 3HaKOB M BbIOepuTe > .

" B mone «Orpanndenue» BBeAMTE aapeca SYeeK HIKHEH TI'paHWIBI 3HAYEHWH IIEPEMEHHBIX, TO €CTh
$B$4:$ES4. VX Takke MOXKHO BBECTH IIyTeM BBIIEIICHHUS MBIIIBIO HEIIOCPEICTBEHHO B 9KpaHHO# (opme.

JlofaeneHHe orpaHHYeHHA 7]

CCbINKka Ha AYerky: Or paHHYEHHE:

B3 $E43 B == x| |=$B44:4E44] 5

O I OTHMEHS | AobaEMTE | i_MpaEkKa |

Puc. 1.7. JloGaBreHne ycaoBus HEOTPUIATEIIPHOCTH epeMeHHBIX 3aaa4u (1.1)

3aoanue snakos oepanuyenui £ ,3, =

° Haxxmure kHOTIKY «J/{00aBHTH» B OKHE «/l0OaBiIeHHe OTpaHUuCHHUS.

L4 B mone «Cchutka Ha S4YEWKy» BBEAWTE aApec SYEHKH JIEBOM 4YacTH KOHKPETHOTO
orpanndenus, Hanpumep $F$10. D10 MOXKHO chenarh Kak ¢ KIABHUATYPBI, TaK M MyTEM BBIICICHHS MbIIIBIO
HYKHOU sTUeHKH HEMOCPEACTBEHHO B 3KpaHHOU (popme.

L B cootBercTBumM ¢ ycrmoBueM 3amaum (1.1) BeIOpaTe B mone 3Haka HEOOXOOMMBIN 3HAK,
Harnpumep =.

° B mone «Orpanudenue» BBeAUTE aapec SYCHKH IPaBOH YacTH PaccMaTpPUBAEMOTO
orpanuuenus, Hanpumep $H$10.

] Amnanorndno seeaute orpanndenus: $F$11>=$H$11, $F$12<=$H$12.

° TMoaTBepaUTe BBOJ BCEX MIEPEYKMCIICHHBIX BBILIE yCIOBHUiA HaxkaTreM kHonku OK.

Oxkno «Ilonck peuicHus» mocje BBoOAa BCCX HCO6XOﬂI/IMLIX JaHHBIX 3a1a4u (1 1) MpeACTaBJICHO HA pUC.
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1.6.

Ecmm IIpu BBOAEC YCJIOBUA 3aJla4yd BO3HHUKACT HCOGXO,Z[I/IMOCTI) B UBMCHCHHH WJIN yOAJICHUN BHCCCHHBIX

OFpaHPI‘{CHI/Iﬁ NI FpaHI/I‘-IHBIX YCHOBHﬁ, TO 3TO ACIAKOT, HAXXKaB KHOIIKHU «3MeHuTs» WiIm ((y,[[aJ'H/ITL)) (CM. puc.
1.6).

PEINEHME 3AJJAYU

Yemanoeka napamempog pewenus 3adauu
3agaga 3amyckaercst Ha penieHue B okHe «[lonck pemrenusi». Ho mpenBapuTensHO Al yCTaHOBICHHSA
KOHKPETHBIX MapaMeTPOB PEIICHHUS 3a7a4 ONTUMH3ALUK OIPEIENICHHOI0 Kilacca He0OX0ANMO HaKaTh KHOIIKY
«ITapameTpbD» U 3aM0JHUTH HEKOTOpHBIE Mo okHa «IlapameTpsl nmoucka pemenus» (puc. 1.8).

nﬂpﬂHETpH noHCKa peueHHA nm

MakCcHMansHoe EpeMa; CEKYHA, | 8],.4 I
MpeAEnEHDE YMCNO MTEepauKiA: 100 CITHMEHA I
OTHOCHMTENEHSA NOrpeWHOCTE: |IIIJIIIIIIIIIIIII:II SarpysMTE MOAENE. .. I
JoMyCTHMOE OTENOHEHHE: IS o COxPaHHTE MOAEME. .. I
CH0AMMOCTE: |IIIJIIIIIII CNpaska I
[V MHHefinan Mosens [T ABTOMATHYECKOE MACWTAGHPOEAHHE

[~ HeoTpHUATEREHBIE SHAHEHHS [T MokasblBaTE pEsYNLTATEl HTEPALHE

UeHKH——— [PasHocTH—————— ETOA MOMCKE
| nHHERHaR & npAmbIE % HetoToHa
" KEaApaTHYHAA " eHTpanEHEIE . CONpAMEHHLIX CPAAHEHTOE

Puc. 1.8. [TapameTpsl moucka perieHus, moaxoasmue st oonpimmHacTBa 3a1a4d JIIT [apamerp «MakcumanbHOE
BpeMs» CIIyKUT JUIsl HA3HAUCHMS BpeMEHH (B CEKYHIaX ), BBLISJIIEMOT0 Ha pelIeHre 3a1auu. B momne MoxHO
BBECTH BpeMsi, He IpeBbimaromiee 32 767 cekyHn (Oonee 9 gacoB).

[Mapamertp «IIpenenpHOE YNCIIO UTEpALUil» CIYXKHUT AJIsl YIPABICHNS BPEMEHEM PELICHUs 3a/1auHl IlyTeM
OTPaHWYCHUS YHCJIA TPOMEXYTOUHBIX BBIYMCICHHH. B TI0Jl€ MOXXHO BBECTH KOJHMYECTBO HTEpalui, He
npesslatoniee 32 767.

[TapameTp «OTHOCHTENBHAS TOTPEIIHOCTE» CIY)KUT JJIS 3aJaHUS TOYHOCTH, C KOTOPOH ompezemnsercs
COOTBETCTBHE SYEHKM IIEJICBOMY 3HAUYEHHIO WM TNPHOMMKEHHE K yKa3aHHbIM TpaHuuam. lloie momxHO
coJepkaTh yKcio u3 uHTepBana ot 0 no 1. UeM menbiue KOIUIECTBO JECATUIHBIX 3HAKOB BO BBEJICHHOM YHCIIE,
TE€M Hudce TOYHOCTh. BBICOKas TOYHOCTh YBETWYUT BpeMs, KOTOpoe TpeOyeTcs uii TOro, YToOBI coIescs
MpoLEecC ONTUMHU3ALUH.

[Mapamertp «/lomycTnMoe OTKJIOHEHHE» CIYXHT JUIS 3aaHusl JOMyCKa HA OTKIOHEHHE OT ONTHMAaJIbHOTO
pelieHus] B LEJIOYMCICHHBIX 3ajadax. IIpy ykazaHun OOJbLIEro JOIyCKa MOWCK pEIICHHS 3aKaHYMBAacTCS
OrbICTpee.

[Mapametp «CX0ANMOCTE)» NPUMEHSETCS TOIBKO TPH PEIICHUN HEITMHEHHBIX 33/1a4.

YcranoBka ¢nakka «JInHelHast MoJienb» o0ecreynBaeT YCKOpEHHE MONCKa PeIeHNs JINHEHHOH 3a/1auu
3a c4eT NPUMEHEHHE CUMILIEKC-METO/1a.

IToxTBepauTe ycTaHOBJICHHBIE TTApaMETPHI HaXaTneM KHOIKH «OK».
3aHYCK 3ala4yu Ha PCIICHUC
3amyck 3a/1aud Ha pelleHre Ipou3BoauTcs 13 okHa «[louck pemenusy myTeM HaxaTusi KHOIKU
«BBINOTHUTEY.
ITocne 3aIycka Ha  pelleHue 3aauu JII Ha  sKpaHe MOSIBIISIETCS
OKHO
«Pe3ynbTaThl MOMCKA PELICHUS» C OJHUM M3 COOOIICHNH, TpeacTaBIeHHbIX Ha puc. 1.9, 1.10 m 1.11.
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PE3H.I'II:-TETI:I NoWMCKa peweHyWd Bm

PelweHe HafAeHD, Bre OrpaHHYeHHA M YCNOEHA

ONTHManEHOCTH BEINONHEHEL THn oTHETA
PezvneTatel a |
% {C0MpaHMTE HAHAEHHOE PELIEHHE ¥ CTOMHHBOCTE
MNpeaene
- BOCCTAHOEWTE HCXOAHEIS SHAYEHHA 'l

R I OTHEHS CO¥PaHHTE CULEHApHH. .. CNpaska I

Puc. 1.9. Coobuienne 00 yCreHOM peleHnH 3aa4un

PEEHI’II:TETI:I NMNOWUCKA pelleHHA BE

MOMCE HE MOMET HAHTH NoAx0 AL Er D PELWEHHA,

THN oTHETA
PezvneTaTel -~ |
% {C0¥NaHMTE HAMAEHHOE pELIEHME | ¥CTOHHMEOCTE
Mpeaeng
o EOCCTaHOEMTE MCXDAHEIE SHAHEHKHA "’|

Ik I OTHEHa I COXDEHHTE CLEHADHHA. .. | _rNpaEka |

Puc. 1.10. CooO1ieHne npu HECOBMECTHON CUCTEME OTPaHUYCHUH 3a1a4un

PEEHJ’II:TﬂTI:I novCKa peweHHA HE

IHAYEHKA LENEE0A AYEMKK HE CXDAATCA.

THN oT4ETa
PezvneTaTel . |
v {OpAHMTE HAHAEHHDE pELEHME | YCTOMMHBOCTE
Mpeasne
r BOCCTAHOBMTE MCXOAHEIE SHAYEHHA "|

R I OTMEHA CO¥PEHMTE CLUEHAPHA, ., _NpaEka |

Puc. 1.11. Coobmenne npu HeorpannaeHHOCTH L{® B TpeOyeMoM HampaBIeHUU

Wnorna cooOmenus, mpenacrasieHHble Ha puc. 1.10 w 1.11, cBuaeTenbCTBYIOT HE O Xapakrepe
ONITHMAJIEHOTO PEIICHHMS 3a/1auH, a O TOM, YTO IIPH BBOJIE YCIIOBHH 3a1aun B Excel Oblmyn nomnymens ommoku, He
no3possitoinue Excel HaliTh onTUMalibHOE pelieHne, KOTOPOe B ACHCTBUTENBHOCTH CYIIECTBYET.

Ecnmu npu pemennn 3amaun JIII BeImaeTcss cooOmieHHEe O HEBO3MOXKHOCTH HAXOXKICHUS PELICHHs, TO
BO3MOJKHO, YTO NPUYMHA 3aKJII0YaeTCs B OIMOKax BBosa ycnoBus 3agaun B Excel. [loatomy, nmpexe 4em nenatsb
BBIBOJ] O IPUHIUITHAIEHOW HEBO3MOXXHOCTH HAXOXKIECHHUS ONTUMAJIBHOTO PEIICHHS 3a/1a4H, IPOBEPhTE: HE OBLIO
JI TOMYTIEHO OMMOOK 1O X0y BHITIOTHEHHS 3a1aHNs?

B Tom cnywae, korja npu 3anoiHeHHH nosieii okHa «[louck perieHus» ObUIM JOMYIIEHBI OIIMOKH, HE
no3Bossitoinue Excel mpuMeHUTh CUMILIEKC-METO JUIS PEIIeHHs 33/1a41 WM JOBECTH €€ pPelIeHue 10 KOHIA, TO
IocJie 3alycka 3ajayd Ha pelleHHe Ha 9KpaH OyJeT BBIAAHO COOTBETCTBYIOIIEE COOOLIEHHE C YKa3aHHEM
MIPUYHHBI, 0 KOTOPOH pelleHrne He HalaeHo. VHorma ciuimkoM Manoe 3HadeHue mapameTrpa « OTHOCHUTEIbHAsS
MOTPEIIHOCTD» HE MO3BOJIIET HAWTU ONTUMAJIbHOE pelieHue. /[l ucnpaBieHus 3TOM CUTyallMy YBEIMYUBaWTE
MOTPEITHOCTD Nopa3psaaHo, Hampumep ot 0,000001 mo 0,00001 u T.1.

B okHe «Pe3ynbpTaThl moucka pelICHUS»IPEACTABIECHBl Ha3BaHUs TPEX TUIOB OTUETOB: «Pe3ynbTaThiy,
«YcroitunBocthb», «IIpenensr». OHM HEOOXOAUMBI NPU aHAIN3E MOJIYYEHHOI'O PEHICHHsS HA UyBCTBHUTEIHHOCTb.
Jnst moydeHHs ke OTBeTa (3Ha4eHMH nepeMeHHbIX, 1[® u neBbIX yacTell orpaHMYeHHH) MPSMO B SKPaHHOMH
¢dopme npocro HaxkmuTe KHOTMKY «OK». ITocne 3Toro B skpaHHOW (popMe MOSBISETCS ONTHMAIBHOE PEIICHHE
3anaqu (puc. 1.12).
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X Microsoft Excel - Npumep_1 xls
”ﬂ Paiin MNpaexa Buag Beoraska Popear Ceperc JanHele OkHo 7 =181 x|
Fé =| =| =CYMMNPOM3E(B%3:E$3;B6:EE)
A | B | ¢ | b [ E[] F | 6 | H | 7
1 NMEPEMEHHbLIE —
| 2 Mma by e 4
| 3 |3naqenve | 100561] 546 444] 0] 35,925
| 4 |HiekH.mp. ] ] ] 0 L
BN 3HaveHwe |Hanpaen.
| 6 |Koad Lo 1305 20 56 67 5[27482.714]max
7
|8 OrPAHHUEHHA e
| 9 |Bug NeE. 4acTe 3Hak Npae. 4acTe
| 10 | Orpan.1 -1.8 2 1 -4 oG = 706
| 11 |Orpan.2 -G 2 4 -1 460 == 450
| 12 |Orpan.3 4 -1.5 104 13 89 == 29
|41|q1 [ [ T 4 Aners F 4] | L”_‘

Puc. 1.12. Dkpannas popma 3agaqu (1.1) nociie nonay4eHus perieHus

HEJIOUYUCIIEHHOE ITPOTPAMMUPOBAHUE

Homyctum, 9to K ycioBuro 3ama4n (1.1) moGaBuiocs TpeOoBaHHME IIETOYNCICHHOCTH 3HAYCHMI BCEX
NIepeMEHHbIX. B 3TOM ciyuae ONMMCaHHBIM BBIMIE IIPOIECC BBOJA YCIOBHS 3a/add HEOOXOAMMO OONOIHUMb
CIeIYIOUUMH IIaraMH.

L B okpanHoll ¢opMe yKakuTe, Ha Kakue IepeMEHHbIE HakiaJabplBaeTcs TpeOoBaHHe
[EJOYHCIICHHOCTH (ITOT LIAT JAENACTCS IS HATIISIHOCTH BOCTIPUSITHS yCIIOBHUS 3aaaun) (puc. 1.13).

L B oxne «Ilouck pemenus» (MeHio «CepBuc»®«llouck pemeHus»), HaKMHUTE KHOIKY
«/lo06aBuTh» W B mosiBUBLIEMCS OKHe «JloOaBleHHMe OrpaHMYEHHiD BBEIUTE OIPAHUYCHHS CJEIYIOLIUM
obpazom (puc. 1.14):

- B nosie «CChUIKa Ha AUEHKy» BBEIUTE apeca iueeK MepeMEHHbIX 3a1a4uu, To ecth $B$3:$ES$3;

= B II0JI€ BBOJA 3HAKA OrPAaHUYCHUS YCTAHOBUTE «LEI0C»,

= MOATBEPAUTE BBOJ OI'paHUYCHUSA HAXKAaTUEM KHOIIKHU «OK».

2 Microsoft Excel - Mpumep_1[uenouuca]. xls
”ﬁ Palin [lpaeka Bun Bocraeka Poprear Cepedc JanHeie OkHo 7 ;lilil
Fé =| = | =CYMMNPOW3B(B%$3:E$3;B6:ER)
A | B [ ¢ | b | E | _F | & [ H [ 7
1 NEPEMEHHLIE —
2 [KmA #1 e # #d
3 |ZnaueHue | 100] £45] 0] 33|
4 |HuzH. rp. 0 0 1] 0 L
5 |Lenoymchn. uenoe Lenoe uenoe Lenae JHayeHue  Hanpaen.
6 [Koap. Ud 1305 20 6 6782394 dmax
7
2 OrPAHHYEHHA i
S |Bun Nee. yacTe  3Hak MNpae. 4acTe
10 [ Orpan. 1 -1.8 2 1 -4 780 = 756
11 |Orpan. 2 B 2 4 -1 453 == 450
12 |Orpan. 3 4 -15 10,4 13 a8 == ad
I41|q1 [ M1 Macr1 4 Mers £ | 4] | ﬂJ_‘

Puc. 1.13. Pemenne 3agaun (1.1) mpu yC1oBUM IENIOYUCIEHHOCTH €€ MIEPEMEHHBIX
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INNo6aBneHue orpaHH4eHHA HE

CCRINKE Ha Aqeriy: OrpPaHHYEHHE!

|$B43:4E43 Y Wﬂ |uenoe =]
0],.A I DTHEHS | AoBaEHTE | _MpaEka I

Puc. 1.14. BBoj ycioBUsI ETOYHUCICHHOCTH NepeMeHHbIX 3a1auu (1.1)

Ha puc. 1.13 mpencraieHo pemenue 3aaaun (1.1), k orpaHM4eHUsM KOTOpOW J00aBJICHO YCIIOBHE
L[EJIOUUCIIEHHOCTH 3HaUeHUH €€ epEMEHHBIX.

SAJAHMA IS CAMOCTOATEJIBHOI'O BBIIOJIHEHM A:

1 L(X )=5x,+7x, —6x, +9x, +8x, — max;
0,7x +09x, +15x, +2,3x, + 1L.8x_ <50000,
04x +11x, —05x, +1,3x, —2,8x, 232000,
0,5x +18x, +0,7x, +2x, = 40000,

2,2x —L4x, —0,8x, +09x, =15000,

x 20(j=15).

2 L(X )=x +4x, +8x, —12x;, > min;
X4 9x, +2x, - 4x, =250,

04x, +x, —35x, +3x, + 8x;, <460,
05x, + 10x,-8x, + 6x, + 2x, <190,
I1x, —85x, +3x, + 2x, =210,

x,20(j=15)

3 L(X )=—-45x+065x, + 2x, —3x; — max,
15x +18x, + 34x, — 22x. = 56,

2x, +7x, —4x, +3x. 291,

02x +08x, + L5x, + 09x, +4x, <26,
1.8x, —42x, + 6,4x, + 3x, =15,

x; 20 (j = ],_5)

JlaboparopHnas padora Ne 4

J{ucKkpeTHbIe 3a1a4M JTUHEHHOr0 NIPOrpaMMHPOBAHHUA
Heab paGoThl.
M3y4uTsh ¥ NPUMEHUTH HA MPAKTHKE YHC/IEHHbIE METO/IbI JIMHEITHOT0 IPOrPAMMUPOBAHUS /1J1S1 TUCKPETHBIX
3aaa4.

BapuanTel 3aannii 3agada o Ha3HAYEHUSX:

1. 6 8 11 8 18 19 20 2. 5 6 7 8 10 11
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| 4|22 ]4[w]o | |6]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 3 8 8 12 | 13
15 3 13 6 16 1 2 3 8
3agaya KOMMHBOSKepa:
1. -| 31| 15 19 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 -1 20| 33| 40| 35
57| 51 | 44| sm1 7 54| 16 -| 55| 22| 56
5 40| 32 - 14| 16 19 36| 25 -| 18| 43
33| 41| 28 3 -] 53 29 8 8| 12 - 25
19 54| 24 10| 4 - 16| 47| 31| 14 8 -
5. -| s6| 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
29| 59| 55| 34| 18 - 15| 30| 38| 47| 36 -
7. -| 58| 28 18 2| s0| 8. —| 14| 17| 25| 4| 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 5 49| 14| 12 -
9. -| 44| 60 54| 29| 39| 10. -| 50| 33| 18 5( 44
53 -| 46 19| 42 6 51 ~| 19| 24| 20| 32
36 7 | 37| 44 3 19 23 —| 42| 14| 25
21 49 - 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 8 4 3 1 12 | 13 5
-| 35| 56| 47 4 2 5 3 4 5 6
71 24| 16| 21 1 4 2 5 7 8
26| 37 - 7| 46 9 4 5 6 7 8 9
50| 15| 34 -| 31 0 | 11 | 12 | 13 | 14 | 15 16
3| 17| 51| 30 - 5 6 7 8 9 10 4
6 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
71 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 -

Ilopsinox BBIIOJHEHHUS PadOTHI
JlaGoparopnast paboTa paccunTaHa Ha 3 Yaca ayIMTOPHBIX 3AHSITHIA, BKIIIOYAIOIIMX B cedsl CIIeTyIoNee:
N3yunts TeopeTHyecKuii MaTepHaiIio TeMe.
PaszoOpats nprMepbIpeanarivim.
PazpaboTats aMropUT™ pean3aliiK 3a1aHks B COOTBETCTBUH C BAPHAHTOM.
CocTaBUTH IpOrpamMMy.

Toy<uTh U IPOAHATM3HPOBATE PE3YJIBTATHI PA0OTHI TPOrPAMMBL.
OdopMuTh OTIET O TPOIENIAHHOKN PA0OTE B COOTBETCTBUM C TPEOOBAHMSIMIL

ok wpNpRE

TpebGoBanus Kk oTueTy
Ortyer o JiabopaTopHoii padoTe pacieyarbIBaeTcsl B BU/Ie TBEPIOil KOIIMHM M COCTOMT U3 CJITyIOLIMX ITyHKTOB:

- BapuaHT nHIMBYIYy ATHOTO3a1aHuS,

- Kpatxoe ormcanre MeTo1a peaisarivy;
- TexcrporpamMmsr,

- PesynbTats! paboTHIpOrpaMMET;

- AHaII3 TIOJTyYeHHBIXpE3yIHTATOB;

- Br1BoIB1 0 TIpO/IENTAaHHOM paboTe.

JlabopaTopHasi pabora NeS. HesqimHeiiHOe mporpaMMHupoBaHue

3amanue K 1abopaTopHO paboTte

1. Uzyuuts TeopeTnueckuii MaTepua Mo pelIEHUIO 3a/1a4 HETMHEHHOTO TIPOrPAMMHUPOBAHHS.

2. Pa3paboTaTh MporpaMMy, pealu3yIONIyl0 MeTOJ| PelleHHs 3aj]ay HEIMHEHHOro MpOrpaMMHUpPOBAHHSA. SI3BIK
MIPOrPaMMHPOBAHUS BEIOPATH MO CBOEMY YCMOTPEHHUIO.

3. IIporpamma aomKHA UMETh YAOOHBIM M POCTON B IOHUMAaHWU TOJIB30BAaTEeNbCKUN HHTEpdeic. [IpemycMoTpeTs
BBIBOJ] Ha 9KpaH MPOMEKYTOUHBIX PE3yNbTaToB. B KauecTBe BXOTHBIX JAaHHBIX HCIIOJIB30BAaTh MaTEMaTHYECKYIO
MOJIeNb, TIEpEUnCIIeHNe TEepeMEHHBIX. B KadecTBe BBIXOTHBIX JAaHHBIX 3HAYCHHS HAWJCHHBIX NEPEMEHHBIX U
3HAaYCHUE NEJIECBOI (PYyHKIIH.

4. C nomomibio pazpaGoTaHHOH IIPOrPaMMBbI PEILUTH 3a/1a4y, BHIOPAHHYIO T10 BAPHAHTY 3aaHus. BapuaHt 3ajaHus
BBIOMpaeTcs 1o mocyenHeil nudpe 3aueTHO KHIKKH (ecnu nocnenuss uudpa—~o, To Beidupaercs 10 BapuaHT).



5. Tlo pe3ynbTaTam 1abopaTOPHOi paboThl OQOPMUTH U 3AIMTHTE OTUET.

BapunanTel 3a1anuii k 1a6opaTopHoii padore

BapuanT 1. Haiftn MakcumansHOe 3HaUeHHE QYHKIMH F=X1X2 TpH YCIOBUIX

- -

i
6x +4x, =12,
2x, + 8x, < 24,
-3x +4x, <12,
x,x, 20.
BapmuanT 2. Haiitn MuHNMansHoOe 3Ha4eHHE (QYHKIHN

F=9{x, - 5F + 4 (x, — 6)
HpH YeJOBHAX
3x +2x, 212,

x, <4,
x,x, =0.

BapmuanTt 3. Haiitu MakcumanibHOE 3HaueHHE QYHKIHH

F=4x + 3x,
IPH YCIOBHAX
x5 ~2x + xj —2x, -34 <0,
xn =1,

x, = L

BapuanT 4. HalitTn MakcuManpHOE 3HaYCHHE (PYHKIIH

F=xzx,
IPH YCIOBHAX
{xf +2x, + x. ~2x, - 14 >0,

2x, + x, <10,
x,x, =0.

BapmuanT 5. Haiitn skcTpeMyMbl QyHKINT
f=x2+x2+x

NpH yCJIOBHSAX
x +x,+x, =4,
2x, —3x, =12,

Bapuanr 6. Hatit sxctpemym dyHkimu f=X1X2X3 mpu ycinoBuu
{Exlxz +x,x, =12,

2x, - x, = 8.



Bapuant 7. HaiiTu s3kcTpeMyMbl pyHKIMH f=X1X2+X2X3 PH yCJI0BUIX

(x, + x, =4,
11:2 + x, =4.

BapuanT 8. Haiiti skcTpeMyMBbl GYHKIINH

f=38x?+ 2x, + 2x* + 4x,x,

NP yCI0BHUAX

P+ 2% =19,

xr +2x,x, =11.

BapuanTt 9. Haiitu skctpemymbl GpyHknu f=X1X2X3 IpH ycIoBUH

x +x, +x, =5,

xx, +x,x, + x,x, = 8.
Bapuanr 10. Haiiti MakcumanbHoe 3HaueHne Gyuxkuun | = X°X,%%,*

[pH YCIOBUM x, +x,+ x, = 18.

4.1.2. TectupoBanue

Tema 1. OCHOBHBIE TOHATHS AUCIUIITUHBI

Tema 2. OCHOBBI TMHEHHOTO MPOrPaMMHUPOBAHUS

Tema 3. IlpuknagHple ONTUMHU3ALMOHHBIE METO/IBI PELICHU 3a/]a4 IMHEHHOTO MIPOrpaMMHUPOBaHHS
Tema 4. Teopus ABOHCTBEHHOCTH

Tema 5. Pemenne 3aqa4 nesr0uMCICHHOTO MPOTrPaMMUPOBAHUS

Tewma 6. Perienue 3a1a4 HEJIMHEWHHOTO IPOTPaMMHUPOBAHUS

4.1.2.1. Ilopsiaox mpoBeIeHNs.

TecTupoBaHHe MPOXOAUT B MUCHMCHHOW (OpME WM C HKCIOJIb30BAHHEM KOMIIBIOTEPHBIX CpeiacTB. OOydJaronuiics
MoJIydaeT OMpeNeEéHHOe KOJUYEeCTBO TECTOBBIX 3alaHuid. Ha BhImonHeHue BhIeNseTcs (UKCUPOBAHHOE BpeMs B
3aBUCHMOCTH OT KoJMuecTBa 3aaaHuii. OIleHKa BBICTABISETCS B 3aBUCUMOCTH OT TPOIICHTA MPABUJIBHO BBITIOJHEHHBIX
3ananuii. TecTupoBaHWEe MPOBOAUTCS MO BapuaHTaMm. B kaxaom BapuaHTe — 15 TecToBbIX 3amaHuii. Hibke mpuBeneHbI
MpUMeEpHBIC 3a7anus. [10HbINM OaHK TECTOBBIX 33JaHUI XPAHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHHBAHUS

OueHKa «OTIIMYHO» CTABUTCS, ec/IM 00y4yarouuiicss HabpaJu:
86% TpaBUIBHBIX OTBETOB M OoJIee.
OueHka «X0pouI0» CTABUTCS, ec/Iu o0yualowmmiicss Ha0paJ:
Ot 71% 10 85 % npaBUIBHBIX OTBETOB.
OneHKa «y/0BJIETBOPUTEIBHO» CTABUTCS, €CJIH 00yuaroniuiicsi HadpaJi:
110 70% mpaBUIBHBIX OTBETOB.
OneHKa «Hey/I0BJETBOPUTEIbHO» CTABHTCS, €CJIM 00yUalouuiics Hadpas:
55% mpaBUIBHBIX OTBETOB U MEHEE.
4.1.2.3. Conep:kaHue OLEHOYHOT0 CPeICTBA
Temsl 1-6
Dopmynuposka 3a0aHUsL
1. Mogens — 310
1) ananor (00pa3) opuruHaia, HO MOCTPOCHHBIH CPEICTBAMH U METOAAMH



2) OTJINYHBIMH OT OpUTHHAJIA

3) monobue opuruHaia

4) xomust OpUrHaNIA

2. DKOHOMHUKO-MaTeMaTHYeCKasi MOJIEJIb — 3TO

1) MaTeMaTH4YECKOE IPE/ICTaBICHIE IKOHOMHYECKOH CUCTEMBI (0OBEKTOB, 33/1a4H, SIBJICHHIA, TPOLIECCOB U T. II.)

2) KaueCTBEHHBIM aHAIN3 U HHTYUTUBHOE IIPEICTaBIICHIE 00BEKTOB, 3a/1a4, SIBICHHUH, 3) IpOIecCcOB YKOHOMHYECKON
CHCTEMBI U €€ TTapaMeTpoB

4) »BpHUCTHYECKIE ONMCaHIE IKOHOMUIECKOH CHCTEMBI (00BEKTOB, 3a/1a4H, SIBIICHHUHA, TIPOIIECCOB U T. I1.)

3. MeTox — 91O

1) moaX0IbI, MMyTH U CIIOCOOBI IIOCTAHOBKH ¥ PEIICHUS TOW WM HHOM 3a/1a4 B

2) pa3IMYHBIX 00JIACTSAX YEIOBEUECKOM NEATEITHPHOCTH

3) onucanue ocoOeHHOCTEH 3a1auu (IPOOJIEMBI) M YCIIOBHH €€ PeIIeHHs

4) TpeGOBaHMs K YCIOBUSIM PELICHHs TOH WM MHOU 3a/1auu

4. BribepuTe HEBEpHOE yTBEPIKICHHE

1) DMM 1o3BOJISIIOT C/IeNaTh BEIBOJ O TIOBEJICHUU 00BEKTa B OyayIeM

2) DMM 1no3BOJISIIOT YNPABISTH 0OBEKTOM

3) DMM n03BOJSOT BBISSBUTH ONTHMATIBHBIH CIOCO0 IEHCTBHS

4) MM 103BOJIAIOT BEISIBUTE U OPMAIBHO OMICATH CBSI3M MEXKIy MIEPEMEHHBIMH, KOTOPHIE XapaKTePH3YyIOT
HCCIIEJOBaHMS

5. 3apmada, BKIroUaronias neneByro GyHkuuro f u pyHkmmun @, BXoAsIye B OTPaHUICHUS, SBICTCS 3a1a4ei TMHEHHOTO
IIPOTPaMMHPOBAHUS, €CITH

1) Bce @ u f sBnsFOTCS TMHEHHBIMU (DYHKIMSIMHA OTHOCHTEIBHO CBOMX apIyMEHTOB

2) Bce @ ABIAIOTCS IMHEHHBIMH (DYHKIMSIMH OTHOCUTEIBHO CBOMX apryMEHTOB, a QpyHKuus f — HennHeliHa

3) dynxkuus f siBrsieTCs! TMHEHHOM OTHOCHTENILHO CBOUX apTyMEHTOB, a QyHKIMU O — HEJTMHEITHBI

4) Tonpko 4acTb GyHKIMHA @ u pyHKIMSA f ABIAIOTCS JIMHEWHBIME OTHOCHTEJILHO CBOMX apIyMEHTOB

6. MHO>XeCTBO BCEX JOIYCTUMBIX PEIICHUI CUCTEMBI 3a/1aui JINHEHHOTO MPOTpaMMUPOBaHUS

SABJIACTCA

1) BBITYKJIBIM

2) BOTHYTBIM

3) OAHOBPEMEHHO BBIMYKJIBIM U BOTHYTHIM

7. Ecnu 3agaya TMHEHHOTO MPOTPaMMHUPOBAHHS IMEET ONTHMAIIBHOE PELIEHHE, TO LeneBast (YHKIHS JOCTUTaeT Hy>KHOTO
9KCTPEMAILHOTO 3HAUCHHS B OJHOHN M3

1) BepIIMH MHOTOYTOJIbHUKA (MHOTOI'PaHHUKA) TOITYyCTHMBIX PEILICHUH

2) BHYTPEHHHUX TOYEK MHOTOYTOJIbHUKA (MHOTOTPaHHHKA) JOMYCTUMBIX PEIICHNIH

3) Touek MHOTOYTOJIbHIKA (MHOTOIpPaHHHKA) JTOIyCTUMBIX PEIICHHH

8. B 3ajagax qMHEHHOTO MPOTrpaMMHUPOBAHUS PEIIaeMbIX CUMILJIEKC-METOIOM UCKOMEBIE IepEeMEHHbBIE JOKHBI OBITH
1) HeoTpHUIATEIHHBIMU

2) NOJOKUTEIBHBIMU

3) cBOOOIHBIMH OT OTPAaHUYCHHUH

4) moObsIMHU

9. CUMIUICKCHBIA METOJ| PeLIeHUs 3a1a4 JMHEHHOTO IPOrpaMMHPOBAaHHS BKIIIOYAET

oTIpeZieTIeHHe OJTHOTO U3 IOMyCTUMBIX 0a3MCHBIX PEIICHUH ITOCTaBICHHON 3a/1a4 (OTIOPHOTO IIJIaHa)

1) onpenenenye MpaBuIIa MEPexo1a K He XyALIeMy PEHICHHIO

2) IpOBEPKY ONTHMAIFHOCTH HAlAEHHOTO PEIICHHs

3) onpenenenne 0HOTO U3 AOIYCTUMBIX OA3UCHBIX PELISHHH OCTABICHHOM 3a1a4n

4) (omopHOTO TIaHa), ONpe/IeeHre paBiia epexo/ia K He XyAIIeMY PEIIeHHI0, MPOBEpKa ONTUMAILHOCTH HAHJEHHOTO
peuenus

10. Ecnu nienieBast pyHKIMS 1 BCE OTPAaHUYEHHsI BEIPAXKAIOTCS € IIOMOILBIO JIMHEHHBIX ypaBHEHHUH, TO paccMaTprBaeMast
3a/1a4a sBJIIETCS 3ajaueh

1) AMHAMHIYECKOTO MPOTPaMMHUPOBAHUS

2) MTMHEIHOTO MPOrPaMMHPOBAHUS

3) mesIoYMCIEHHOTO MPOrPaMMHPOBAHNUS

4) HeNMMHEWHOTO MPOTPaAMMHUPOBAHHUS

11. Mogenb 3a1a4n JIMHEHHOTO IPOrpaMMHUPOBAHUSI, B KOTOPOH IieeBast pyHKIUS HCCIIeyeTCsl Ha MaKCUMYM M CHCTEMa
OTpaHMYEHUH 33a4H SIBJISIETCS] CHCTEMOHN YpaBHEHUH, Ha3bIBaeTCs

1) crannapTHOM

2) KaHOHNYECKON

3) obmieit

4) ocHOBHOI

5) HOpMabHOH

12. Mopnenb 3aaqul IMHEHHOT'O IPOTPAMMHUPOBAHUSA, B KOTOPOH IienieBasi (pyHKIHS HCCIIEAyeTCs HAa MAaKCHMYM U CHCTEMa
OFpaHI/I‘IeHI/Iﬁ 3a1a4u ABJIACTCA CUCTEMOM HEPABCHCTB, HA3bIBACTCA

1) crannapTHOM



2) KaHOHNYECKOH

3) obmeit

4) OCHOBHOI

5) HopMaIbHOI

13. 3agaya TMHEWHOTO MPOTPAMMHUPOBAHHUS MOXKET JOCTUTATh MAaKCUMaIIbHOTO 3HAUCHHUS

1) TOJIEKO B OJTHOM TOYKE

2) B IByX TOYKax

3) BO MHOXECTBE TOUEK

4) B OHOM WM ABYX TOYKaX

5) B OJTHO# HJTM BO MHOYKECTBE TOUCK

14. Kakoii Bug uMeeT neneBast GyHKINS 334291 THHEHHOTO IPOTPaMMHUPOBAHHIS?

1) f(x) = cyxq + Cxp + o+ Cpxy +

2)Ax < (=,2)B

HIx <0

Hx =0

15. BeInoaHeHHEe KaKoro yCIIOBUS SIBISETCS IPU3HAKOM ONTHMAaIbHOCTH PEUIEHMsI IBOMCTBEHHON 3aJaul JMHEHHOT O
TIPOTPaMMHUPOBAHHSA?

1) B cuMIIeKc-TabIIHIe 3IEMEHTHI CTPOKH LENeBOi (yHKIUH IPSAMOH 3aadH HOIOKUTEIbHBI

2) B CUMIIIEKC TaOJIHIIE SJIEMEHTHI CTOJIONA LeNIeBOM (yHKIMH ABOMCTBCHHON 3a/1auy MOJIOKHUTEIHHBI

3) B cUMIUTEKC-Ta0HIIE JIIEMEHTHI CTPOKH IeNIeBOM (DYHKIIMH IPSIMOIL 3aJa4M 1 3IEMEHTHI CTOJIOIA 1eneBoi (hyHKIUH
JIBOMUCTBEHHOM 3a7]auy MOJI0KUTEIIbHbI

16. Ecniu ucxoaHas 3aja4a JMHEHHOTO MPOrPaMMHUPOBAHKs KIMEET ONTHMAIIbHOE PELIeHHe, TO 3aJa4a ABOMCTBEHHAs K Hel

1) umeeT onTHUMaIbHOE pelIeHUe
2) MOKET HE UMETh PeIICHH
3) MOXeT He UMETh CMBICIIA
17. Ecnu ucxomHast 3a7a4a JMHEHHOTO IPOTpaMMHUPOBAHKS HE IMEET CMBICTIA, TO 3a7a4a ABOMCTBEHHAs K HEH ...
1) mMeeT onTHMaTbHOE PELICHHE
2) HE IMEEeT PeIICHUS
3) He UMeeT cMBICa
18.Ecnu pecypc o0pasyeT «y3Koe MeCTO IPOU3BOJICTBA», TO 3TO 03HAYAET
1) pecypc u30bITOUCH
2) pecypc UCIOIb30BaH MOJIHOCTHIO
3) nBoiicTBEHHAs OIIEHKA pecypca paBHa HYJIIO
19. TpancnopTHas 3aa4a sBsAeTcs 3aaa4eif .... [I[porpamMmmupoBanHus
1) tuHAMHIYECKOTO
2) HEMTUHEHHOTO
3) AuHEWHOTO
4) 11eT0YUCTICHHOTO
5) mapameTpu4ecKoro
20. Ecniu B TpaHCIOPTHOH 3a1ade 00beM crpoca paBeH 00beMy NMPEAIoKeHHs, TO TaKas 3a/1a4a Ha3bIBaeTCs
1) 3aMKHYTOM
2) 3aKpBITOU
3) cOanaHCHpOBAaHHOM
4) oTKpBITOH
5) He3aMKHYTOH
21. Ecniu B TpaHCIIOPTHO# 33/1a4e 00beM 3aracoB MPEBBIIAET 00bEM MOTPEOHOCTEH, B PACCMOTPEHUE BBOJISIT
1) GUKTUBHBIA TYHKT NPOU3BO/ICTBA
2) GUKTUBHBII MYHKT NOTPEOICHUS
3) U3MeHeHUsI CTPYKTYPbI He TpeOyroTCs

22. CBOOOTHBIMH YJIEHAMH CUCTEMBI OTPAHUYEHHIT TBOICTBEHHOI 3a/1a4H SIBJASIOTCS
1) HeW3BeCTHBIC UCXOTHON 3a/1a4H

2)k03(pPUIHIEHTHI IPH HEU3BECTHBIX UCXOTHOHN 3a/1a4H

3)cBOOOTHBIE WICHBI HCXOMHOW 3a0aul

4)x03(pPUIHEHTHI eJIeBON QYHKIIUN UCXOTHON 3aa9u

23. Eciin ucxognas 3JIIT Ob1j1a HAa MAKCUMYM LeJ1eBoii GYyHKIINH, TO ABOHCTBEHHAs 3a1a4a OyaeT
1) ToXxXe Ha MaKCUMyM

2) mnbo Ha MaKCUMYM, THO0 Ha MHHUMYM

3) 1 Ha MaKCHUMyM, ¥ HA MUHUMYM

4) Ha MUHUMYM



24. Yucno nepeMeHHBIX B IBOUCTBEHHOM 3a/1aue paBHO YUCITY
1)nepeMeHHBIX B UICXOAHOH 3a/1aue

2) OTIAMYHBIX OT HYJIS IIPABBIX YaCTEH MCXOMIHOW 3a1auu

3) orpaHuueHU UCXOTHOM 3a1auu

4) HeHyeBBbIX KO3 (HUIMEHTOB LieNeBO (yHKIIMM UCXOJHOM 3a1a4n

25. [1nan Moeny TpaHCTIOPTHOM 3a7auu yI00HEee TIPEICTaBIATh
1) BekTOpOM

2) MaTpuIen

3) gurciom

4) ¢pyaxunei

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 CPeICTBA MPOMEKYTOYHON aTTeCTAIINU

Mo mucnuIUIMHE MpexycMOTpeH 3a4€T B Scemectpe. 3a4€T IpOXOIuT 1Mo OmiteraM. B kakioM Ouete OuH TEOPETHYCSCKHUH
BOIIPOC M OJHO NpaKkTHYECKOe 3ajaHue. 3a4éT MPOBONUTCS B YCTHOW / NHUCEMEHHOW M KOMIIBIOTEPHOU (opMme.
OreHuBaeTCs BJaJCHUE MAaTEpPHUallOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NMPHUMEHSTh HYy)KHbIE 3HaHHS, HABBIKH U
yYMEHHS TIPU aHaJIM3€ NPOOJIEMHBIX CUTYallUid U PELICHUH NPAKTHYECKNX 3a/IaHHH.

4.2.1. YcTHBII WIM NHUCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsipox npoBeaeHMsI.
VYCTHBIM WM NMHACBMEHHBIM OTBET HAa BOIPOC HANpPaBICH Ha IIPOBEPKY 3HAHUN OCHOBHBIX DAa3/EiIOB 0 AMCLUIIIMHE
«HMccnenoBanue onepanuii 1 METOABI ONITHMU3ALAN.
4.2.1.2. Kpurepuu oueHUBAHMSI.
OueHka «OTJIMYHOY» CTABUTCS, €CJIU 00ydarouuiics:
B oTBeTe KauecTBEHHO PacKphUl colepikaHne TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOECH MOHSTHHHBIN
anmapat. [IponeMOHCTpHPOBaH BHICOKMH YPOBCHb IOHMMaHHMs Marepuaia. IIpeBocxoaHoe ymeHne GpopMyanpoBaTh CBOH
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJIOKEHNUSI.
OneHka «X0pouio» CTABUTCS, eCJIN 00yJaromuics:
OCHOBHBIE BOIIPOCHI TeMBI packpbul. CTPyKTypa OTBETa B 11€JIOM aIeKBaTHA TeMe. XOpOIIO OCBOCH MOHATUHHBIN ammapar.
[TpoeMOHCTPUPOBAaH XOPOILIWI ypOBEHb NMOHHUMaHHs Marepuana. Xopollee yMeHHe (OpPMYJIHpPOBaTh CBOM MBICIH,
00Cy’KIaTh TUCKYCCHOHHBIE MOJIOKECHHUS.
OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, eCJIN 00yUaromuics:
Temy wactnuno packpbeil. OtBer cimabo crpykrypupoBaH. [loHATHIHBIN ammapaT ocBoeH dYacTH4HO. [loHMMaHme
OTJETBHBIX MOJOXKEHUH N3 MaTepHaia 10 TeMe. Y IOBJIETBOPUTENbHOE YMEHNE (HOPMYJIMPOBATh CBOM MBICIH, 00CYKIaTh
JIMCKYCCHOHHBIE TIOJIOKSHHS.
OueHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS, €CJIN 00y4arOLIUiicsa:
Temy He packpsul. [ToHATHHHBIN ammapaT OCBOEH HeyaoBleTBOpHTeNbHO. [loHMMaHMe Matepuana ¢parMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMyIMpoBaTh CBOM MBICITH, 00CYKIaTh AUCKYCCHOHHBIE TTOJIOXKEHUS.
4.2.1.3. OueHo4yHbIe cpeaAcTBA.
Bonpocsl 1J1s1 yCTHOT0 MJIM MHCbMEHHOT0 0TBeTa

1. OOmias mocTaHOBKa 3a7ay HcciaemoBanus omneparuil. LleneBas ¢yHkuus. OnTuMaibHOE pPEIICHHE 3aJa4u

(onTMMAaNbHBIN IIIAH).
2. DKOHOMHKO-MaTeMaTH4eCKOe MOJECIMpPOBaHNe. 3ajadya IPOM3BOACTBEHHOTO IUIAaHMPOBaHUS (3amada o
pannoHaIbHOM HCTIONb30BAaHUU PECYPCOB).

Oomr1as (cmemanHas) 3aqada mHeHOTo porpamMupoBanust (3J111). Crangaptaas 3J1I1. OcHoBHas 3JII1.
®opwmer 3anmcu 3JIIT (MaTpuyHas, BEKTOpHAs, pa3BEPHYTasi, COKpaLIEHHAS).
Cgoiicta 3JII1.
[ToHATHE BBIMYKIIOTO MHOKECTBA TOUYEK.
I'padpmueckuit Mmetox pemenns ctangapTHeIX 3JII1 ¢ AByMs mepeMeHHBIMU.

O N kW

UccrnenoBanne cuctem orpannueHnii ocHoBHbIX 3JIII. Haxoxnenme pamra matpun CJIAY, GasucHbIX
pemenwit 1 ocHoBHOM 3JIT1.

9. T'eomerpuueckas unrepnperaius petnenus 3J1I1 Ha mockocTH.

10. Cummnexcusiit Metox pemtenus 3J1I1. Kpurepnu onTUManbHOCTH pEIICHHMS.

11. AHanUTUYECKUI CUMIUIEKCHBIN METOI.



12.Tabnuunast opraHm3anysi BBIYMCIMTENIBHOIO IIpoliecca CHMILIeKc-MeTona mno cxeme JKopaana-I'aycca.
ITocTpoeHne cUMIIIEKCHBIX Ta0IHI.

13.0co0ble ciy4ay CHMIUIEKC-METOJA: KOHEYHOE ONTHMAJbHOE pELICHHe, AbTePHATHBHOE ONTHMAalIbHOE
peIIeHHUE, BBIPOKACHHOE Oa3UCHOE PELICHHE.

14. Ocuosnas (xkanonmdeckas) 3JII1. Metox nckyccrBeHHOT0 6asuca (M-merton).

15. Knaccudukarms onTHMHA3aIMOHHBIX METOAOB H 3a1ad.

16. Bunsl axkctpeMyMoB. OCHOBHBIE OHSTHS M ONPE/ICIICHHS.

17. JIBOWCTBEHHOCTH B JIMHEHHOM NpOrpaMMUpPOBaHUH. MoJenH ABOMCTBEHHBIX 331a4 (CHMMETPUYHBIE,
HECHUMMETPUYHBIE TBOHCTBEHHbBIE MOJEIN).

18. DkxoHOMHUECKas MHTEpIpETaIHs ABOMCTBEHHBIX 33124 Ha MPUMEpPE 331a41 O PallMOHAILHOM HCIIOJIb30BaHUN
peCypCOB PEIIPHUATHSL.

19. IlepBas u BTOpas TeOpeMbI ABOHCTBEHHOCTH. OCHOBHOE HEPABEHCTBO TEOPHH JBOUCTBEHHOCTH.

20. HaxoxneHue penieHns TBOHCTBEHHBIX 3a1a4. Teopema paBHOBECHS.

21. JIBOWCTBEHHBIH CUMILICKCHBINH METOI.

22. Anamms onrrumainsHOTO perieHus 3JII1 Ha yeToHYnBOCTE (4yBCTBUTEIHHOCTD) TIPH H3MECHECHUH
KO3 PHUIHIEHTOB IeJIeBOH (QYHKINH, IPAaBbIX YaCTEeH CHCTEM OrpaHHYCHUN 1 KOAPPHUINEHTOB MaTPHIIBI
CUCTEMBI.

23. T'eomerpuyeckasi MHTEpIPETALMs aHAIN3a HA YCTOMYHBOCTb.

24. TlocTaHOBKAa M MaTeMaTHYCCKUE MOJICIIHU 3a1a4 [EI0YHCIeHHOro porpammupoBanus (1II1).

25. Ilpumeps! sxoHOMu4eckux 3anau L1 u MeToap! X pereHus.

26. IlocranoBka o0wIel 3a1aun HenmHeHHoro nporpammupoBanus (3HIT).

27. HaxoxIeHune rpaueHTa, IpOu3BOIHOH 110 HANPABJICHHUIO, YaCTHBIX MPONU3BOIHBIX U AU((hepeHnnanon
MIEPBOTO ¥ BTOPOTO HOPSIKOB HEMMHEHHBIX (DYHKIIHH.

28. TloctpoeHue MOBEPXHOCTEH METOJJOM CEUCHHH.

29. VYcnosus u crioco0 nepexojia OT 33/1a4n YCIOBHOTO SKCTpeMyMa K 0€3yCIIOBHOMY SKCTPEMYMY.

30. CsaoticTBa u ocobennoctu pemenns 3HII.

31. BemykiocTs (BoruyTocTh) rpaduka ¢pynknuu. Onpenenenue. ['eomerpuueckas HHTEPIPETALHSL.

32. IlocTaHOBKa 3a/1a4¥ BBHIITYKJIOTO HEJIMHEHHOTO TPOrPaMMHUPOBAHUSI.

33. Omnpenenenue BhIMyKIOW (BOTHYTO#) QyHKIMHU. ['eoMeTpuyeckas HHTepIpeTays.

34. AnanuTHyeckue U anreOpanvyeckue CBOMCTBA BHIMYKJIBIX (BOTHYTHIX) (OyHKIIUH.

35. Teopema (HEOOXOIUMOE U JOCTATOYHOE YCIOBUE BBIMYKIOCTH (BOTHYTOCTH) (BYHKIIUHA).

36. Teopema 0 CyIIeCTBOBAHHH TII00aIBHOTO SKCTPEMYyMa.

37. Teopema 0 BBEITYKIOCTH (BOTHYTOCTH) ABAXKABI MU PepeHIIPYeMOoil (GyHKINH.

38. Kpurepuit Cunpectpa. Marpuna ["ecce.

39. IlocranoBKa 3a/1a4 KBAPATHYHOTO MTporpamMmmMupoBansi. Ksanparnaasie popMbl.

4.2.2. TlpakTH4ecKkoe 3alaHne

4.2.2.1. llopsaaok npoBeaeHuUsl.

[Ipemmararorcst 3amaHus Ha MPOBEPKY IMPAKTUYECKUX HABBIKOB IO AucnuIuinHe «VlcciemoBaHue omepamuii W METOJBI
OIITUMH3AIIAN.

4.2.2.2. Kpurepuu oueHUBAHMS.

OueHka «OTIIMYHO» CTABUTCS, €CJAM 00yYAIOIIMMCH:

3amaHue BHITOTHEHO TTOJTHOCTEIO U MPABIIIHHO.

OueHKa «XOPOUI0» CTABUTCS, €CJIH 00YYaIOIMMCH .

3ajaHne BBIMOJIHEHO TOJHOCTBIO, HO HET JO0CTaTOYHOro O0O0OCHOBaHWsA. MW Tpu BEpHOM pEIIEHUH JOIMyIIeHa
BBIYHMCITUTENbHAS OMMOKA WIN HEJA0YET, HE BIUSIOMNN HA MPaBUIIHHYIO MMOCIIEIOBATEILHOCTD PACCYKICHUH.

OueHKa «y10BJIETBOPUTETbHOY» CTABUTCS, €CJIM 00yYAOIIUMCS

3allaHI/Ie BBIITOJIHEHO YaCTUYHO UJIAN C (baKTI/I‘[GCKI/IMI/I 1 BBIYUCIIUTCIIBHBIMHA OH_II/I6K8.MI/I.

OueHKa «HEYI0BJIE€TBOPUTEIbHO» CTABUTCS, €CJIU 00y4AIOIMMCS

3amaHue He BHITIOJHECHO WM BBITOJIHEHO C OOJBIINM KOJIMY€CTBOM (DaKTHUECKUX U BRIYHCIUTEIEHBIX OMIAOOK.



4.2.2.3. OneHo4HEIE CpeCTBA.

Pemmts rpaguueckum METOIOM 33/1a4y JTUHEHHOTO MPOrpPaMMHUPOBAHUS

1. Z(x)=x +2x, — max,
X +xp 21,
=2x;+xy <2,
X;+x, <4,
XS5
x; 20, xy20.

3. Z(x)=3x; —15x, — min,
=xj43xy <9,
2x)+x, 210,
=X +4x5 20,
x; 20, x5 20.

5. Z(x)=2x; —x, — min,
X —2x,-420,
X +x,-320,
x+x-7<0,
x—2<0,
x 20, x5 20.

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

x =120,
X, 20.

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

6. Z(x)=15x) +21xy — 20 — extr,
=Tx +2x, 214,
x +11x, <13,
X +x,<3,
4x) +5x,5 220,
x; 20, x5 20.

7. Z(x)=31/3+x; +2x; + X3 — x4 — min,

=X +5x) +x3 + x4 + x5 =10,
2x) — x5 +x3—3x4 =6,
10x5 + x3 +2x4 +3x5 =25,
X; 20:0=12..::5.

8. Z(x)=33-3x; +2x, —3x4 — x5 — max,
33 2% —x3 + x4 =2,
dx) —xy+x4+x5=21,
dx; —xy — x4 +x5 =13,
X|+ Xy —Xg =3,
x;20,j=12,...,6.

9. Z(x)=3x; —8xy — 2x3+2xy —4x5 — max,
X; —4xy + Xy — x4 — x5 =-22,
—6x] +3xy +x3+x4 =6,
2x)+2xy —x3+x5=17,
x;20,/=12,....5

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



CocraBuTb MaremaTMyeckue Mogenu caeaylowmux 3apavy
C 3KOHOMUYECKMUM CoAepKaHUuemM U peinTb ux

11. Jns n3rotosnenus uznenuii Asyx tHnoB A u b umeercsa 200 kr me-
tajuta. Ha n3roroBnenne ofHoro usjenus tuna A pacxojyercs 2 Kr MeTaia,
a oaHoro uszenus tuna b — 4 kr. CocraBuTh IU1aH NPOU3BOJCTBA, oOecneyu-
BAIOLMI MOJTy4YeHHe HauOOINbILeH BBHIPYYKH OT MPOAAKU U3TOTOBICHHBIX M3-
Jenuit, eciu oaHO nu3nenue tuna A crout 50 py0., a ogHo u3zenue tuna b cro-
ut 70 py0., npuuem uzaenuii Tuna A MOXKHO M3roTOBUTH He Oonee 60, a u3ze-
ymii Tuna b — He 6onee 30.

12. U3 nynkra A B nyHKT b eeJHEeBHO OTHPABISAIOTCS MAcCaKUPCKHE U
ckopble noe3za. B Tabnuie yka3aHbl HAINYHBI MApK BarOHOB PAa3HBIX THIIOB,
13 KOTOPBIX €KEJHEBHO MOKHO KOMIUIEKTOBATh JJAaHHBIE 110€3/1a, U KOJIMYECTBO
MacCa)KMpPOB, BMEILAIOLIMXCS B KaX/IOM U3 BarOHOB.

1) Onpenenuts ONTUMAIbHBIE KOJINYECTBA CKOPBIX M MACCAXKHUPCKUX TM0-
€3/10B, IIPU KOTOPBIX YHUCJIO MEPEBO3MMBIX MACCAKUPOB JOCTUTAeT MAKCUMYyMa.

2) Onpeaenurth ONTUMAIBHOE YHUCIO M0E3/10B (CKOPBIX M Maccaxup-
CKMX), 00eCcrneYuBaroIMX MaKCHMAJIbHOE KOJIMYECTBO MEPEBO3HMBIX MACCaNKH-
POB, MPH YCJIOBUH, YTO B JICHb JKEJI€3HAs JI0pora He MOXKeT npornyckarb Gojee
ILIECTH MACCAKUPCKUX 110€3/10B.

[oesna barax. [TouToB. ITnauk. | Kyneiinwiit | Msrkuit
Komuuectso
BaroHoB 1 1 5 6 3
B CKOPOM Moe3/1e
Konuuectso
BaroHOB | _ 8 4 1
B TacCaKMPCKOM
noesje
Uncno _ - 58 40 32
naccaK1upoB
Ilapk BaroHoB 12 8 81 70 26
HaiiTu HauanbHoe onopHoe peweHue M nytem nepebopa

ONOPHbIX peLeHnin onpeaenTb ONTUMAIbHOE peleHue 3aaa4uum

13. Z(x)=—x + Xy +2x3 +4x, — max,
X +3xy +4x3+Txy =15,
2x) + x5 +3x3 +4x4 =10,

x;20,/=12734.

14. Z(X)=3X| _6X2 +4,‘C3 —2x4 — min,

{ Xy =2x3+x4 =2,

2x; + x5 +4xy3-x4 =8,

x;20,j=1,234.



Pewuntb CMMNAEGKCHbIM METOA40M Cneaylowue 3aaaum
15. Z(x) =x) +2x5 + X3 — x4 — 6 — max,
—X] +5%3 +x3+x4 +x5 =10,
2x; =Xy +x3—=3x4 =6,
10xy +x3 +2x4 +3x5 =25,
X; >0,j=12,...,5.

16. Z(x)=x; +2xy + x4 + X5 —> max,
2x)—xy —x3=—1,
Xy +x4 =6,
X +Xy — x5 =25,
x;20,7=012,..5.
17. Z(x)=5x; + x5 —3x3 +2x4 — min,
30 +2x +x3+x4 =7,
{le +3xy +x3+2x4 =11,
x;20,j=1234

18.Z(x)=2x; — x5 +3x4 +2x5+4 — min,
X —2x3+x3—3x5 =2,
2x) + x5 +4x3+ x5 =6,
—X) +2x9 +3x4 =4,
x;20,j=12,...,5.

19. Z(x)=-6x) +3x, + 3x4 — max,
3x)+2xy +x4 218,
2x;+x5 +2x4 -9,
2.1’] —4X2 +2X3 = lO,
x;20,j=1,2,3,4.

20. Z(x)=x) + Xy + X3 — x4 — max,
X) + X, +2x3+x4 =12,
x| +2x5 + x3 < 20,
X; + Xy +X3 <20,
x;20,j=12,34.
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Pemmuthb 3a1auu 11eJI09MCIICHHOTO nporpaMMHpOBaHHUs

i Z(x)=4x| +5X2 + X3 — max,
3X| +2XZ +X4 =10,
X +4X2 + X5 =11
3x) +3xy +x3 =13,
X; 20,/=1273,4, X — uensle.

- Z(x)=x; +4xy —5x3 — 3x, — max,
x| +3x3 +5x3 — x4 <10,
{3x| +5x) —x3+x4 <14,
x;20,j=1,2,3,4, x; — uensie.

- Z(x)=3x, +2x, +10x3 — min,
2x)+3x3 +5x3 22,
x| +2xy +4x3 25,
3x) +4xy +4x3 23,
x;20,/j=12,3, x; - uensie.



Ipunoocenue 2
K paboueli npocpamme OUCYUNIUHbL (MOOYJis)
b1.B.02.06 Hccnedosanue onepayuii u Memoobl ONMumMu3ayuu

Ilepeuensb JuTEPATYPbl, HEOOXOAMMOI 151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenue noarorosku: 23.03.01 TexHoJI0rHs TPaHCIOPTHBIX MPOIECCOB

HpO(be/IJ'IB MoAr0TOBKH: [IpOSKTHPOBaHNE 1 VIIPABICHUE HHTSIUICKTYATbHBIMU TPAHCIIOPTHBIMHU CHCTEMaMK

KBanmudukaiys BbITyCKHHUKA: ODaKaliaBp
®dopma o0ydeHus: 3a09HOE
SI3b1K OOYYCHHUS: PYCCKUI

I'ox Havyana oOyueHus o oOpa3oBarenbHON nmporpamme: 2025

OcHoBHas JquTepaTypa:

1. Mogenu u MeTOJABl CHCTEMHOTO aHAM3a B HWCCIeAOBaHMM omeparwmid : yueOnuk / W.H. Bymrakosa, 10.B.
BepraxoBa, O.A. Mengsenesa [u ap.]. — Mocksa : UTHOPA-M, 2025. — 347 c. — (Briciee obpazosanue). — DOI
10.12737/2049708. - ISBN 978-5-16-018709-9. - Texct : JEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2049708.

2 Kyngeiuesa, E. C. Marematudeckue MeTOAbl U Mojend B dkoHomuke : yueOHuk / E. C. Kyngeimesa, b. A.
Cycnakos. - 4-e u3j., nepepab. - Mocksa : M3narenscko-ToproBas kopropauus «/lamkos u K°», 2023. - 286 c. -
ISBN 978-5-394-03138-0. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/2083020.

3. bannun, K. B. MaTematindeckne MeToIbl 1 MoJied B SkoHOMUKe : yueOHUK / K. B. banmun, B. H. banuieikos, A.
B. Pykocyes ; mox o6mr. pen. K. B. bannuna. - 3-¢ u3z., crep. - Mocksa : ®JIMHTA, 2024. - 328 c. - ISBN 978-5-
9765-0313-7. - Tekcr : anekTponnsiid. - URL: https://znanium.ru/catalog/product/2149442.

JonoHuTeILHAS JIUTEPATypa:

1. Mypry3amues, M. M. MaTeMaTidecKkue METOIBI H MOJIENH : ydeOHoe mocobue / M.M. MypTty3anueB. — MockBa :
NH®PA-M, 2022. — 108 c. — (Bsicuee obpazosanue). - ISBN 978-5-16-111257-1. - TekcT : 3MeKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1938078.

2. IOxno, H. C. Marematuka : yuebnuk / H. C. FOxHo. — Mocksa : UTHOPA-M, 2024. — 204 c. — (Cpennee

npodeccronansHoe obpazosanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TexcT : 3IeKTPOHHBIH.
- URL.: https://znanium.ru/catalog/product/2136718.



Ipunooicenue 3
K paboueli npocpamme OUCYUNIUHbL (MOOYJis)
b1.B.02.06 Hccnedosanue onepayuii u Memoobl ONMumMu3ayuu

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hanpasnenue noarorosku: 23.03.01 TexHOJI0rHs TPaHCIOPTHBIX MPOLIECCOB

HpO(be/IJ'IB MoAroTOBKH: [IpOeKTHPOBAHNE 1 VIIPABICHUE HHTSIUICKTYATbHBIMU TPAHCIIOPTHBIMHU CHCTEMaMK

KBanugukanus BelTycKHUKA: OakagaBp

®opma o0yyeHus:: 3a04HOE

SI3b1K OOYYCHHUS: PYCCKHI

I'on Havana oOyueHus 1o oOpazoBartenbHOI nporpamme: 2025

OcBoeHHE JUCLUILIMHBL (MOIYJIS) IPEIIOJaraeT MCIOJIb30BaHUE CIIENYIOUIEro IMPOrpaMMHOIO oOecredeHus U
nH(OpPMaMOHHO-CIIPAaBOYHBIX CUCTEM:

1. Onepamnonnas cucrema Microsoft office professional plus 2010, wma Microsoft Windows 7
IMpodeccuonanbrast, wn Windows XP (Volume License)

2. TMaker oduchoro mporpammuoro obecreuenust Microsoft Office 365, umu Microsoft office professional plus
2010

3. Adobe Reader XI mmm Adobe Acrobat Reader DC

4. Bpayzep Mozilla Firefox

5. Bpaysep Google Chrome

6. Kaspersky Endpoint Security ams Windows

7. IlporpammHas cucreMa Uit 0OHAPY)KEHHMS TEKCTOBBIX 3aMMCTBOBAHMH B y4eOHBIX M Hay4HBIX padorax. AO
«AHTHUITIATAaT

8. Dnekrponnas 6ubmmoreyHas cucrema «ZNANIUM.COM»

9. DnekrponHas 6udaroTeuHas cucreMa M3narenscta «JIaHb»

10. DnexrponHas 6ubmuoTeyHas cucreMa « KoHCyIbTaHT CTy/IEHTa»
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