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1 BBEJAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M MpohecCHOHATBLHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTaBJISIIOT JIA0OPATOPHBIE 3AHATHUS.

CoctaB M cojepkaHue J1abOpaTOpPHBIX 3aHATUN HANpaBlieHbl Ha peanu3anuio DenepalbHOIO
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa CpeIHEro MpodecCHOHaILHOr0 00pa30BaHusl.

Benymieidi nunakTH4ecKod IENbl0  J1a0OpaTOPHBIX  3aHATUH  SBISIETCS  DKCIEPHUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOTOKEHHUH (3aKOHOB, 3aBUCUMOCTEH).

B coorBerctBuu ¢ paboueit mporpamMmoii IIM.02 OcymiectBiieHne HMHTErpanuu IpOrpaMMHBIX
monyner, MJIK.02.02 HWHcTpymMeHTanbHBIE CpeACTBa pPa3pabOTKM MPOrpPaMMHOTO OOecIreYeHus
MPEIyCMOTPEHO MPOBEACHUE Ta0b0paTOPHBIX 3aHATHIA. B pamkax mabopaTOpHOTo 3aHATHS 00ydJarouIrecs
MOTYT BBIMOJHSATH OJHY U HECKOJIBKO J1a00paTOPHBIX paboT.

B pe3yinbrare ux BBIIOIHEHUS], 00Y4alOIUNCS JOIKEH: yMemb:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnonb30BaTh METOIBI TS TIONYYEHUS KOJa C 3aJaHHONW (YHKIMOHAITFHOCTBIO U CTEHECHBIO
KauecTBa;

— VY3 aHanmM3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALIUIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IOCTPOSHUS U aHAIW3a
apXUTEKTYPbI IPOrPaMMHBIX TIPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelCcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbl M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensaTb UCTOUHUKH U IPUEMHUKH JAHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTBHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 oneHuBaTh pazMep MUHHUMaJIbHOTO Habopa TECTOB;

— Y10 pa3pabarbIBaTh TECTOBBIE MTAKETHI U TECTOBBIE CLICHAPUH;

— V11 BBISBIATH OMIMOKH B CHCTEMHBIX KOMITOHEHTAX HA OCHOBE CIIEITU(UKAIININ;

— VY12 wucnonb3oBaTh pa3iMYHbIE TPAHCIOPTHBIE NPOTOKOIBI W CTAaHAAPThl (HOPMATHPOBAHUS
COOOIIEHNI];

V13 BBINONHAT TECTUPOBAHUE UHTETPALIUH;

V14 opraHu3oBbIBaTH NOCTOOPAOOTKY TAHHBIX;

V15 co3naBarh Ki1acchl- HCKIIIOYEHUS] HA OCHOBE 0A30BBIX KJIACCOB,

VY16 BBINONHATH PYyYHOE U ABTOMATU3UPOBAHHOE TECTUPOBAHKUE MPOTPAMMHOTO MOJTYJIS;

VY17 ncnone30BaTe HHCTPYMEHTAIBHBIE CPEJICTBA OTJIAAKH IIPOTPAMMHBIX IPOYKTOB;

Yo 01.01 pacmo3HaBath 3amady W/WiIH MpoOJieMy B TPOPECCHOHATLHOM W/WIN COIMAIHHOM
KOHTEKCTE;

— Y0 01.02 ananu3upoBath 3a/1a4y W/HiM MpooseMy 1 BBIIEISTh €€ COCTaBHbIE YacTy;

— Y0 01.03 onpenenars 3Tarisl peleHns 3a/1a4u;

— VYo 01.04 BesBiTh U 3GHEKTUBHO MCKaTh MH(DOpMAIIO, HEOOXOIMMYIO ISl PEHICHUs 3a/1a4d
W/WITH TTPOOIIEMBI,

— VYo 01.05 cocTaBnTh IJIaH JCHCTBU;

— Yo 01.06 onpenenste HEOOXOIUMBIE PECYPCHL;

— Y0 01.07 BnageTs akTyaJIbHBIMH METOJIaMHU PAOOTHI B IPOPECCHOHATHFHOM M CMEKHBIX cepax;

— Y0 01.08 peann3oBbIBaTh COCTABICHHBIN IUIAH;

— VYo 01.09 ornieHnBaTh pe3yabTaT U MOCIESICTBUS CBOUX JICHCTBHUI (CAMOCTOSITEIIBHO WA C TIOMOIIIBIO
HACTaBHUKA);

— Y0 01.10 yuntsiBaTh BpeMEHHBIE OTPAHMYEHHS U CPOKHU IIPHU PEIICHUH POPECCUOHATBHBIX 33/1a4;

- Y002.01 onpenensats 33124 7151 IOUCKA MHPOPMAITHH;

— Y0 02.02 onpenensate HEOOXOMMBbIE UICTOUHUKU HH(DOPMALIUH;



— Y0 02.03 m1anupoBath MpoLecc NOMCKa; CTPYKTYPUPOBaTh NOITyYaeMyt0 HH(POPMALIHIO;

— Y0 02.04 BeigensaTe HanOosIee 3HAYMMOE B ITepeUHe HH(pOopMaIuy;

— Y0 02.05 o1ieHnBaTh MPAKTUUECKYIO 3HAUMMOCTh PE3YJIbTaTOB ITOMCKA;

— Y0 02.06 ohopMIATE pe3yibTaThl MOUCKA, TPUMEHSATH CPEACTBA MH(POPMAIMOHHBIX TEXHOJIOTHH IS
petienus npoecCHOHATbHBIX 33/1a4;

— Y0 02.07 ucrions3oBaTh COBPEMEHHOE NMPOrPaMMHOE 00ECIICUEHHUE;

— Y0 02.08 ucronp30BaTh pa3uuHbie MA(POBBIC CPEICTBA ISl PEIICHHUS MPOGECCHOHANBHBIX 33/1ay;

— VYo 02.09 nposBIATH KyJIbTYpy HH(GOPMAIMOHHOKW O€30MacHOCTH TIPU  HMCHOJIB30BAaHUU
MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

— Yo 03.01 ompenensith akTyaabHOCTh HOPMATUBHO-TIPABOBOM JOKYMEHTAIMU B MPO(ECCHOHATBHOM
JEATENbHOCTH;

— Y0 03.02 npuMeHsTh COBPEMEHHYIO HaAy4HYIO TIPO(PECCHOHATTBHYIO TEPMHUHOJIOTHIO;

— VYo 03.03 omnpenmenath M BbICTpaUBaTh TPACKTOPUHM MPOGECCHOHATBHOIO Pa3BUTHS U
camMo00pa3oBaHMs;

— Yo 03.10 mpuMeHsATh UCCIEAOBATENbCKAE MPUEMBbl M HABBIKH, YTOOBI OBITh B Kypce MOCIETHUX
OTPACIIEeBbIX PELICHHIA

— Y0 04.01 opranuzoBbIBaTh padOTY KOJUICKTHBA U KOMAH/IbI;

— Y0 04.02 B3aumoseiicTBOBaTh C KOJJIEraMH, PyKOBOJICTBOM, KJIMEHTAMH B X0/1€ NMPOPECCHOHATBHON
JeATENbHOCTH;

— Y0 04.03 a¢dexTrBHO paboTaTh B KOMAH/IE;

— Yo 04.04 wucnonb3oBaTh HABBIKA YIPABICHUS TPOEKTaMH B PAaCIpENEleHHH pPECypcoB U
(opmupoBaHny rpaduKa BBITOJIHEHHUS 33124,

— Yo 05.01 rpamoTHO W3MaraTb CBOM MBICIH U O(OPMIIATH JOKYMEHTHI MO MPOEeCCHOHATLHON
TEMaTHKEe Ha FOCYIapCTBEHHOM SI3BIKE;

— Y0 05.02 nposBIsTh TOJIEPAHTHOCTH B pab0veM KOJUICKTHBE,

— Yo 05.03 mpuMeHATh TEXHUKH M MpueMbl 3(PQPEKTUBHOTO OOIIEHHS B NPOPECCHOHATBHON
NEATEIbHOCTH

— Yo 09.01 noHuMmars OOIIMI CMBICI YETKO MPOU3HECEHHBIX BBICKAa3bIBAaHWI HA W3BECTHBIE TEMBI
(mpodeccroHabHbIE U OBITOBBIE), IOHUMATh TEKCTHI HA 0a30Bble PO(ECCHOHATILHBIE TEMBI,

— Y0 09.02 yuacTBOBaThH B AMATIOrax Ha 3HaKOMbIE OOLIHE U TPOPECCHOHATBHBIE TEMBI;

—  Y009.03 ctponth NpoCThIe BBICKa3bIBaHUs O cede 1 0 CBOEH MPo(hecCHOHAIbHOM AESTEIbHOCTH;

— Y0 09.04 xpatko 000CHOBBIBAaTh U OOBICHATH CBOU JICHCTBUS (TEKYIME U IIAHUPYEMBbIE);

— VYo 09.05 mucate mpocTble CBS3HBIE COOOLIEHHS HAa 3HAKOMBIE WM HMHTEPECYIOLINE
npo¢hecCHOHATIEHBIE TEMBI

— Yo 09.06 yurarh, MOHUMATh U HAXOIUTh HEOOXOAUMbIE TEXHUYECKHUE JIaHHbIE M WHCTPYKLMHU B
PYKOBOJICTBaX B JIFOOOM JIOCTYITHOM (hopmare.

ConeprkaHure MpakTHYECKUX U J1ab0paTOPHBIX 3aHATHI OPHEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOGHHIO TPO(ECCHOHATBHOTO MOAYJSl TMPOrpaMMbl TOATOTOBKM  CIIEIMAJIMCTOB CPEIHEro 3BEHa TI0
CTIEIMAIILHOCTY U OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

I1K.2.1 Pa3pabarbiBaTh TpeOOBaHMS K MPOrpaMMHBIM MOJAYJSM Ha OCHOBE aHaJN3a MPOEKTHOH U
TEXHUYECKOH JTOKYMEHTALUH Ha IPEIMET B3aUMOIEHCTBUS KOMIIOHEHT;

[1K.2.2 BINOJAHATH HHTETPALIUIO MOAYJIEH B MPOrpaMMHOE 00eCTIeUeHNUE;

[1K.2.3 BBINOJHATHE OTJIAAKY HPOTPAaMMHOTO MOAYJS C HCIOJb30BAHUEM CIEHHATN3UPOBAHHBIX
IIPOrPaMMHBIX CPEJICTB;

[1K.2.4 OcymiecTBisTh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CIIEHAPUEB AJISI MPOTPAMMHOIO
obecrneueHus;

I1K.2.5 TIpou3BOAUTHh WHCIEKTHUPOBAHHUE KOMIIOHEHT MPOTPaMMHOI0 oOecreyeHHs Ha MpeaMEeT
COOTBETCTBHS CTaHJApTaM KOAUPOBAHUSI.

A Taroke GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL:

OK 01 Bpei6upats ciocoObl perieHus 3a1ad npo(ecCHoOHaTbHON ASATEIHPHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM;



OK 02 Hcnonb30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIM3a U UHTEPIPETaluu UH(POPMAIUU U
nH(OPMAaLIOHHBIE TEXHOJIOTUH AJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeITeIbHOCTH;

OK 03 IlnanupoBath U peaqn30BBIBaTH COOCTBEHHOE MPO(PECCHOHATHLHOE U TMYHOCTHOE Pa3BUTHE,
MpeNNPUHUMATEIbCKYIO ACSITeNbHOCTh B NpodeccHOHANbHOW cdepe, HCIONb30BaTh 3HAHHUS IO
(UHAHCOBOW TPAMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIHX;

OK 04 D¢ddexTuBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJIJICKTHBE U KOMAH/JIC,

OK 05 OcymiecTBiasiTh YCTHYIO U NHCbMEHHYIO KOMMYHHUKAIIMI0 Ha TOCYJAapCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 09 ITonp3oBatbest mpohecCHOHATBHON JOKYMEHTAIMe Ha TOCyJapCTBEHHOM M MHOCTPAaHHOM
S3BIKaX.

Breimmonnenue oOywarommmucs naboparopabix pador mo IIM.02 OcymiecTBieHHE HHTETpallid
nporpammHubix Moayiei, MJIK.02.01 Texuosorus pa3padOTKH MPOrpaMMHOTO 00ECTICUCHHSI HaITPaBJICHO
Ha:

— 0000mueHue, cucreMaTH3alUio, YrIyOlleHue, 3akKpeIuieHue, pa3BUTHE U JEeTaIH3alMIo
MIOJIYYE€HHBIX TEOPETUUECKUX 3HAHUM M0 KOHKPETHBIM TEMaM Y4€OHOM JUCIUIINHBI,

—  (hopMupoBaHHEe YMEHUN MPUMEHATH MOTyUYEeHHbIC 3HAHUS HA MPAKTUKE, Peau3alliio eINHCTBA
MHTEJJIEKTYaIbHOM U MPaKTUYECKON AESITETbHOCTH;

— pa3BUTHE MHTEUIEKTYQJIbHBIX YMEHUH y OyAylmMX CHENUAJINUCTOB: AHAJIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

—  BBIpa0OTKY IpPU PELICHUU MOCTABJICHHBIX 337a4 IPO(eCCHOHATHFHO 3HAYUMBIX KaueCTB, TAKUX
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsI MHUIATHUBA.

JlabGopaTtopHble 3aHATUSI IPOBOAATCS B pPaMKaX COOTBETCTBYIOILEH TEMbI, IIOCIE OCBOEHMUS
JMIAKTUYECKUX SIHUIL, KOTOphIe 00ECTIeUNBAIOT HATMYUE 3HAHUM, HEOOXOMMBIX JUIS €€ BBITOTHEHHSL.



2METOIUYECKHUE YKA3AHUSA
Tema 2.3.1 OcHoBBI MOeIMpPOBaHMA. /leTepMUHIPOBAaHHbIE 32JaYH

JlabopaTopHoe 3ansiTne Ne 25
ITocTpoenue mpocTeHIIMX MaTeMATHYECKHUX MO/IeJIeH.

Hesab: 3akpenuTh NPAKTUYECKHE HABBIKM I10 IMOCTPOCHMIO HPOCTEHIIMX MaTeMaTHYECKUX U
IIPOCTEHIINX CTATUCTUYECKUX MOJIEIEH.

Beinosinus patdory, Bel Oyaere:

yMeTh:

— VY1 ncnone30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— Y2 ucnons3oBaTh METOb! I MOMYYEHUS KoJa C 3aJaHHOM (DYHKIMOHATBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBarh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALHIO;

— Y4 wucnonp30BaTh CICHUAIN3UPOBAHHBIE TpadUyecKue CpeAcTBa IIOCTPOSHUS M aHAIM3a
apXUTEKTYpPbl IPOIPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33/JaHHYK0 MHTEIpaldi0 MOIYJel B IporpamMMHbIE CpelcTBa Ha 0Oaze
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3AIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh IpUeMbl pabOThI B CUCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINONHATH OTJIAAKY, WUCIOIB3YySd METOJbl U HMHCTPYMEHTBI YCIOBHOM KOMIMWJIALMHU (KJIAcChl
Debug u Trace);

— Y9 oneHmBath pazMep MUHIMAJIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE TAKETHI U TECTOBBIE CLIEHAPUH;

— Y11 BBISBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE ClelM(pHKaLNi;

— VY12 wucnone3oBaTh pazidyHbEe TPAHCIOPTHBIE IPOTOKOJBI M CTaHAApThl (POpMATHPOBAHUSA
COOOIIIEHHI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALNY;

— Y14 opranus3oBbiBaTh NOCTOOPAOOTKY TaHHBIX.

MarepuajibHoe ofecnevyeHue:
[Taket Microsoft Office, moctym k Internet pecypcam.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO MOJIETH 3a71au.

Ilopsinok BbIMOJHEHHS Pa0OTHI:

1. WM3yuuTh TEOpeTUUYECKUI MaTepual Mo TEME.
2. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1au.
3. OTBeTHTH HAa KOHTPOJIEHBIEC BOIIPOCHI.

4. CocTaBUTb OTYET O MPOJIETaHHOI padoTe.

Xon paborsr:
KpaTkue Teopernueckue cBegeHHs
[TocTpoeHne MaTeMaTHYeCKO MOJIeNTH Ipoliecca, IBJICHUS WM 00beKTa HAYMHAETCS C TIOCTPOCHHUS
YOPOUICHHOTO BapHWaHTa MOJCIHW, B KOTOPOM YUYUTBIBAIOTCSA TOJBKO OCHOBHBIC YCPTHI. B pe3yiabTare
IIPOCJIEKNUBAIOTCS. OCHOBHBIE CBSA3U MEXIY BXOJHBIMU IapaMeTpaMH, OTPAaHUYEHHUSAMH M IOKa3aTesIeM
spdextuBHOCTH. OOIIEro Moaxona K MOCTPOECHUIO MOJEIN HET. B KaXka0M KOHKPETHOM cilydae MpHu
MOCTPOCHUH MaTeMaTHYECKOW MOAETH YUYUTHIBACTCS OOJBIIOE KOJUYECTBO (PaKTOPOB: II€Tb MOCTPOCHUS



MOJICJIM, KPYT pEIIaeMbIX 3aJia4, TOYHOCTb OMUCAHUS MOJEIW UM TOYHOCTh BBITIOJHEHMUS! BBIYMCIICHUMN.
MareMarnueckasi MOJENb JIOJDKHA OTPakaTh BCE CYIIECTBEHHBIC (DaKTOPBI, OMPEHCISIONNE €€ TIo-
BEJICHUE, U TIPH 3TOM OBITh IPOCTOM M YIOOHOM 11l BOCHPUATUS pe3yiabTaToB. Kaxaas maTeMarnaeckast
MOJICJIb TIpoliecca, SBJICHUS WM OObEKTa B CBOEH OCHOBE MMEET MAaTEMATHYECCKUN KOJMYECTBEHHBIN
METO/I.

[IpuMeHeHne MaTeMaTHYeCKHX KOJUYECTBEHHBIX METOJOB Il OOOCHOBAaHHS BBIOOpA TOTO WIIH
HHOT'O YIIPaBJISIONIETO pelieHust BO BCEX o0JacTsax YeJIOBEUCCKOM JIEeATCIbHOCTH
Ha3bIBaeTCs UCcaeqoBaHreM omepanuid. Llenpio uccnenoBanus omnepanuii  sIBISETCS HaXOXKICHHE C
HUCTIOB30BAHMEM CHEIMATBLHOTO MaTeMaTHYECKOT0 anmnapara pelieHus], YI0BJICTBOPSIONIETO 3aJJaHHBIM
ycnoBusM. Ha camoMm Jiene mpu pemieHUH MPaKTHYECKU JIFOOOW 3a/ladyd MMEETCs HEOTPaHWYCHHOE
KOJIMYECTBO pelIeHUH. MHOXECTBO peleH, YIOBICTBOPSIONINX 3aIaHHBIM YCIIOBUSM (OrpaHUYSHUSIM),
Ha3bIBACTCSl JOIMYCTUMBIM MHOXECTBOM pelieHneM. BbiOOp M3 MHOXKECTBAa JIONMYCTUMBIX peIICHUN
OJIHOTO PEIIEHHUs, HAMIIYYILIEr0 B KaKOM-JIHMOO CMBICIIE, HAa3bIBAEMOI'0 ONTUMAJIbHBIM PEIICHHEM, U €CTh
3a7a4a UCCJIEAOBAHUS ONeparuid.

Mogens — 3TO MaTepHaIbHBIA WM WACaTbHBIA OOBEKT, 3aMCHSIONIMN OPUTHHAJ, HAaJICIICHHBIA
OCHOBHBIMH XapaKTEPUCTUKaMU (YepTaMH) OPUTHHAJIA U TIPEIHA3HAYCHHBIN IS TPOBEACHUS HEKOTOPBIX
JEUCTBUI HAJl HUM C IEJIbIO TTOJIYYCHHS] HOBBIX CBEJICHUN 00 OpUTHHAIE.
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Pucynox 1 — Kimaccudukamus monenei

MaTreMaTHueckie MOIENN

N

7

|

JleckpunTuBHbIE
OnTUMH3ALHOHHEBIE
Urpossie
HMuTanHOHHbE
Monemu
NIPOTHO3WPOBAHHUS

MHOFOKPHTEPHATBHEIE

Pucynok 2 — Knaccugukarus MmareMaTH4eckux Mozemnei

3aganue 1. CocTaBuTh MaTeMaTHYECKYIO0 MOJIeh cleayromieit 3anaun. Ha ckmane umeercs 300 kr
ceipbsi. Hamo m3rotoButh 1Ba BHMza MpoayKiuu. Ha M3roToBiieHHe mepBOTO U3Nenus TpeOdyercs 2 Kr
CBIPbS, @ HA U3TOTOBJIIEHHE BTOPOTO U3Jenus — 5 Kr. OnpenenuTs MJIaH BbITyCKa IBYX U3EIHi.

Pelnenmne.
0603Ha‘-II/IM, Xl — CAMHHUIIA TICPBOI0 HU3ACIIMS, X2 — €AUHUIIa BTOpOFO N3 CIINA. Torz[a COoCTaBuUM

MaTeMaTuueckas Moneib: 2x1 + 5x2=300.
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3ananme 2. CocTaBUTh MATEMAaTUUYECKYI0 MOJAENb clenyromei 3agauu. [Ipenmnonoxum, 4to ams
MIPOU3BOJICTBA MPOJAYKUMUU Buaa A W B MOkHO Hcmonb3oBath marepuain 3-x coproB. llpu stom Ha
M3rOTOBJICHUE €IMHUIIBI U3AeNns BUuaa A pacxoayercs 14 Kr mepBoro coprta, 12 Kr BTOpOro copra v 8 Kr
TpeTbero copra. Ha m3rotomienue npoaykuuu Bujaa B pacxomyercs 8 Kr mepBoro copra, 4 Kr BTOPOTo
copra, 2 Kr TpeThero copra. Ha cknage ¢haOpuku mMeeTcss BCero maTepualia ImepBoro copra 624 Kr,
BTOporo copta 541 kr, Tpetbero copra 376 kr. OT peanu3anuyl €IUHUIBI TOTOBOM MPOIYKIIMHU BHaa A
(habpuka umeeT MpUOBLIL BUAA 7 py0., a OT peaiu3aliiy eIMHULIBI TOTOBOW MPOAYKIIMU Buaa B ¢gabpuka
uMeeT mpuoObLUIh BUAa 3 pyo. OnpenenuTh MakKCHMAIbHYIO MPUOBUTH OT pealiu3alii BCEH MPOAYKIIUU
Buz0B A u B.
Pemenmue.
CocraBUM MaTeMaTHYECKYIO MOJIEIb 3a/1a4u:
[TycTh X1 — equHUIIA TOTOBOM MPOAYKIIMK BUJA A, X — €IMHUIIA TOTOBOM MPOIYKIIMHU BHaa B.
Lenb ¢pabpuku MOTYIUTh MAKCUMAIBHYIO PUOBLIL OT peasin3aliy Bce mpoayKuuu BUaoB A u B,
TOra:
F=7-x+3 x, = max
Cucrema OrpaHMYEHUN:
14x, +8x, <624
12x, + 4x, €541
8x, +2x, <376

x, 20, x,20 ycroeue HeompuyameabHoCmMu

dopma npeacTaBiaeHus pe3yJabrara:
1. Bemonnuts 3aganue. Pemenne nmoka3ars nmpenoiaBaTelto.
2. OTBeTUTH Ha KOHTPOJIBHBIE BOMIPOCHI.

KoHnTpoJsbHbBIE BONIPOCHI:

Yro Takoe Moenn?

[TpuBeauTe KIacCUPUKAIUIO MOIETCH.

Kakwue BBI 3HaeTE BUABI MATEMATUICCKUX MOJICIICH?

Jaiite onpesenenue 1eneBoi GyHKIIUH.

Urto Takoe 00J1aCcTh JOMYCTUMBIX PEIIeHUN?

Urto Ha3bIBaeTCsa JOMYCTUMBIM PELIEHUEM, ONTHMAIbHBIM pelIeHreM?
Kakue crmoco0sl peasin3anuy MaTeMaTHIeCKHX MOJICIICH BBI 3HAETE?

NookrwnpE

Kputepuu onenkmu:

OneHka «OTIWYHO» CTAaBHUTCSA, €CIM YyYallWiics BBHIOMHSET paboTy B IMOJHOM 00beMe C
COOJTFOICHHEM HEOOXOJMMOM TTOCIIeIOBATSIIbHOCTH TTPOBEICHUS ONBITOB M U3MEPEHHI; CaMOCTOSATEIIBHO
U palroHAIbHO MOHTHPYET HE0OX0AUMOe 000pYI0BAaHUE; BCE OMBITHI MPOBOJIUT B YCIOBUSAX U PEKUMAX,
O6€CH€‘IHB2&OH.[PIX nonyquI/Ie HpaBI/IJ'II)HI)IX pCSYJ'II)TaTOB 1 BBIBOOOB, CO6J'IIOJIaeT Tpe6OBaHI/I$[ HpaBI/IJ'I
0€30MacHOCTH Tpy/Ja; B OTUYETE MPABUIBHO W AKKYpPaTHO BBIMOIHSET BCE 3alMCH, TAOIWIbI, PUCYHKH,
4epTexH, rpadrKu, BHIYUCICHUS; IPABUIBLHO BBITIOIHSAET aHAJIU3 MOTPEIIHOCTEH.

OrneHKa «XOpOIIO» CTaBUTCS, €CITU BBHIMOJIHEHBI TPEOOBAHUS K OLEHKE «5» , HO ObUIO JOMYIIEHO
JIBa - TPU HEJ0UETa, HE O0Jiee OJTHON HEerpyOol OMIMOKH M OJTHOTO HEJ0uETa.

OrneHka «yIOBIETBOPUTEIHHO» CTABUTCS, €CIM PadOTa BBIOJIHEHA HE TOJIHOCTHIO, HO 00BEM
BI)IHOJ'IH@HHOﬁ qaCTu TaKOB, ITO3BOJIACT HOJ'Iy‘-II/ITB HpaBI/IJ'H)HBIe pe?)y.HBTaTBI 1 BBIBOIBI. €CJIN B XOHI€
MIPOBEICHUS OTBITa U U3MEPEHHH ObLITN JOMYIIEHBI OIIUOKH.

OreHKa «HEYIOBJICTBOPUTEIIEHO» CTaBUTCS, €CIU pa0doTa BBHIMOJTHEHA HE TIOJHOCTBIO W 00BEM
BBIHOHHGHHOﬁ qactu pa6OTBI HC ITO3BOJILACT COCJIaTh HpaBI/IJIBHBIX BBIBOJOB: €CJIH OIIBITHI, I/IBMGPCHI/IH,
BBIYHCIICHHS, HAOJTFOICHUS TPOU3BOIMIIACH HETIPABHIIBHO.



JladopaTropHoe 3aHsaTHe Ne 26
Pemenne npocreHmx OJHOKPUTEPUAIbHBIX 32124

Ienn: onpenennTs ONTUMAIbHOE PEIIEHUE OJHOKPUTEPUAIBHBIX 1 MHOITOKPUTEPHAJIbHBIX 33134 B
MIPOCTEUIINX CITyYasiX.

Boinosnus patdory, Bel Oyaere:

yMeTh:

— VY1 ncnonp30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons3oBaTh METOJb! I MOMYYEHUS KOJa € 3aJaHHOW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBaTh IPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALHIO;

— Y4 wucnonp30BaTh  ClICNUAIM3UPOBAHHBIE TpadUuecKue CpeacTBa TMOCTPOCHUS M aHaIu3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33/JaHHYK0 MHTEIpalMi0 MOIYJIeH B NporpaMMHble CpejcTBa Ha 0aze
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3aIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh NpUeMbl pabOTHI B CUCTEMaX KOHTPOJISI BEPCHIA;

— Y8 BBINONHATH OTJAJAKY, UCIOJb3YySd METOIAbl U HMHCTPYMEHTBI YCIOBHOM KOMIWJIALMHU (KJIAcChl
Debug u Trace);

— Y9 oneHuBath pazMep MUHIMAJIBHOTO HA0Opa TECTOB;

— Y10 pa3pabarbiBaTh TECTOBBIC TAKETHI M TECTOBBIE CIICHAPUH;

— Y11 BbIBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE el (pHKaLUi;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IIPOTOKOJBI M CTAHZAPThl (hOpMaTHpPOBAHUS
COOOILIEHHI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALHY;

— Y14 opranu3oBbiBaTh NOCTOOPAOOTKY TaHHBIX.

MarepuanbHoe obecrneyenne:
[Taker Microsoft Office, moctyn kx Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3aganue:
CocTraBbpTe MaTEMaTHYECKYIO MOJIEIb 3a/1a4.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. W3yuyuTh TEOpETUUYECKUI MaTEepHUaI MO TEME.
2. CocTaBHTh MaTeMaTHIECKYIO MOJICIh 3aj1ad.
3. OTBeTHTH Ha KOHTPOJIBHBIE BOIIPOCHI.

4. CocTaBUTh OTUET O MPOJETIaHHOMN padoTe.

Xox pa0doThI:
Kparkue Teopernuyeckne cBeeHHUA

B 3aBucuMocTH oT BHAa mokaszaTelns 3(pQPEeKTUBHOCTU pa3inuyaroT 3aJauyd MPUHATUS PEIICHUN 10
CKJIIPHOMY I10Ka3aTelo (OHOKpUTEpHAIIbHBIC 33Jaui) U 33Jjaud NPUHATHS PEeIIeHUil M0 BEKTOPHOMY
MOKa3aTeo (MHOIOKpUTEpUaIbHbIE 3a1aun).

3azayaMy MAaTeMaTH4YeCKOr0 MPOrpaMMHMPOBAHMSA HA3bIBAIOT OAHOKPUTEPHAJBbHBIC 3aJa4H
onTUMM3auMM. MeToIpl UX pEUEHUs ONEepUpYyIT C JACTEPMUHUPOBAHHBIMU MaTeMAaTUYECKUMU
MoJeNsIMU. B 3TUX Mozensx oTpakeHbl pa3HOOOpa3Hble NpOOJIEeMbl pacHpeleNeHHs] OrpaHUYEeHHBIX
peCypcoB B 3KOHOMMKE, BOGHHOM JI€JI€, CO3JaHUM HOBOM TEXHUKHU U T.H. IlyTH penieHus 3Tux npodsaem,



http://historich.ru/1-istoriya-politicheskih-i-pravovih-uchenij-kak-uchebnaya/index.html

TaKk WM WHAYe, CBS3aHbl C IJIAHUPOBAHUEM IICIICHANIPABICHHOW MAEATEIhHOCTH, T.€. C pa3paboTKOM
OTpe/IeTICHHBIX YCTAHOBOK Ha OymyIee.
3amaya MaTeMaTH4YeCKOro NMporpaMMHUpoOBaHus GOPMYIHUPYETCsS CICAYIONUM 00pa30oM: HalTH

3HAQYCHMS TEPEMEHHBIX, JOCTaBIIAIOINIME MaKCUMyM (MHHUMYM) 3aJaHHOW IeJeBOM (DYHKIIMU Mpu
ycinoBusax. PaznuyaroT ABa Bua 3aJ1a4 MaTeMaTHYECKOTO IPOrpaMMHUPOBAHUS:

1. 3amaywm JMHEHHOTO MPOrPaMMHUPOBAHUS.

2. 3agauv HENMWHEWHOTO MPOTPAMMHUPOBAHHUS.

B nepBrIX 3amadax (QyHKIMS W OTpaHUYCHHS JMHEHHBI OTHOCHUTEIBHO TMEPEMEHHBIX . Bo BTOpBIX

3a/avax 1eneBas GyHKIUs U (HIK) YCIOBUS UMEIOT Pa3HOTO POJia HETMHEHHOCTH.

3aganue 1.

P, P,

Pemuth rpadpmuecknm crnocodom 3agauqy. /liig npou3BoACTBA IBYX BUAOB, U3AEIUU © 1 U © 2
HCIIONIb3YETCsl, TP BHJA ChIPbS “‘"'l’—*""’*, 3amackl KOTOpPOro cooTBercTBeHHO paBHbl 100, 60, 180

eauHu. [{1s mpou3BOACTBA OJHOM €AMHUIBI TPOTYKIIUU L S
1 eguHuile ChIPbs SaUS; Jlns mpou3BOACTBA OJHOM E€IUHMIIBI MPOTYKIIMHU

SiUS; 4 4 epunnup CBIPbs Sa

| MCIIOJIb3YETCS 2 €UHUIIBI ChIPbS 1 U IO

P3 HCIIOJIB3YCTCA 110 1

€AVHULE CBIPbs [TpuObu1b OT peanuzauuu | eIUHUIBl KaXJ0H

MPOAYKIIUU P, 4 P coorsercrenno paBHa 30 u 20 egmuui. HeoOXoaumMo COCTaBUTH TaKOW IUIaH
BBIITYCKa MTPOTYKIIUH P,y Py , IPU KOTOPOM CyMMapHasi MpruObLIL OyneT HanOoIbIIeH.
Pemenue.
CocraBUM MaTeMaTHYECKYIO MOJIEIb 3a/1a4H.
[lycTh X1 — eauHUIIA TOTOBOM MPOAYKIIMU BUA P,
X2 - €IMHUIIa TOTOBOM MPOIYKIIMU BUIA P,
Lenb padpuky MOTYyYUTh MAKCUMAIBHYIO TIPUOBLTL OT Pealu3allii BCEH MPOAYKIIUU BUIOB P,
u P , TOra:
F =30-x, +20-x, — max
Cucrema OTrpaHUYECHUN:
2x, +x, <100
X, +x, <60
X, +4x, <180

x,20, x,20 yciosue  HeompuyameabHocmu

AJITOPUTM peLIeHus :
1. Mcnonp3yst cucTeMy OrpaHMYEHUIl M YCIOBHUS HEOTPULATEIBHOCTH, CTPOMM OOJACTh JOMYCTHUMBIX
peuieHui.

2. Crpoum muamio yposHs [ =0 Jlumueit ypoBHs GyHKUME IBYX TepeMeHHBIX Ha3bIBAeTCS THHHS,
BJI0JIb KOTOPOH (DYHKIIMSI COXPAHSET CBOE MOCTOSIHHOE 3HaYECHHUE.

3. CtponMm TpaaueHT ueneBor ¢GyHKIHH. [pagueHT (QYHKIUH - 3TO BEKTOp, HMMEIONIMA CBOUMH
KOOp/JAMHATAMU YacTHbIE MPOM3BOJHBbIE (DYHKIMHM M TOKAa3bIBAIOLIMKA HAINpPaBICHHE HaWCKOpEHIIero
pocta 3HadueHust pynkuuu. Tak kak neneBas ¢ynkuus 3JII1 nuHeliHas, TO TUHUM YPOBHS LEIEBOU

(GyHKIMU - TIpSIMbIE U gradF =n , TI- BEKTOP HOPMAJIH K 3TUM IPSIMBIM. : .

4. Tlepememaem nuuuio yposHs I =0 proms rpaguenrta ¢pynkuuu. Eciu 3JII1 Ha MHHEMYM, TO
ONTUMAJIbHOE PELICHUE HAaxXOAUTCs B IepBod Touke, npuHamiexamend OJP; ecam 3JII Ha
MaKCUMyM, TO ONITUMAJIIbHOE PELICHUS HAXOIUTCA B MTOCIENHEN Touke, npuHaatexanieit O(P.

3ameuannue.

[Ipu IIOCTPOCHUHU oap BO3MOXHBI CIIy4au:
1. O/IP oxazanach mycTsIM MHOXeCTBOM. B aTOM ciyuae 3JII1 He umeeT pemieHns n3-3a HECOBMECTHOCTH
CHUCTEMBbI OTPaHUYEHU.



2.0P oka3zamacb JMOO BBINTYKJIBIM MHOTOYTOJIBHUKOM, JHOO HE OrpaHMYEHHOW BBITYKIIOH
MHOTOYTOJIBHOM 00nacThio. Toraa 3JII1 umeeT onTuManbHOE pPElICHHE, KOTOPOE COBMAAACT MO KpalHen
Mepe ¢ oaHoit u3 BepuH OJ[P.

Hcnonb3ys anropuT™M pelieHuss U CHUCTEMY OIpaHMYEHMM M YCIOBHMS HEOTPHULATENIbHOCTH,
nocrpoum OJIP. Jlng »3TOro BO BCEX HEPABEHCTBAX CHCTEMbl OlPAaHUYEHUM M YCIIOBUSA
HEOTPULIATEIbHOCTH 3HAK HEPABEHCTBA 3aMEHUM Ha 3HAaK PaBEHCTBA.

B pesynbrare Oynem uMeTh ypaBHEHUS MPSMBIX:

F, :2x, +x, =100

F, :x, +x, =60
F, :x, +4x, =180
x, =0, x, =0

X ,0X

B cucreme xoopauHat 2 TIOCTpOUM 3TH npsiMbie. B pesynbrare 6ynem umets OJIP. B atoii

Ke  cucTeMe  KoopauHaT — crpouM  smHmMio  yposHs I =0y pexrop gradE =n

Tak kak 3a71aya Ha MakCUMyM, Oy/ieM IepeMeniaTsh JUHUI ypoBHS F=0 BH0ibh BekTOpa N 10 TeX
nop, moka ona He nepeceuer OJIP B caMmoMm kpaifHeM CBOEM MOJIOKEHUH, T.€. TIPU JaTbHEHIIIeM
nepemenieHnn oHa He Oyaer ¢ OJIP umers obOmue Touku. Takoil TOYKOW OKa3alach TOUYKa

repeceyeHus MPSMBIX Fiy Fa,
Berancioum € KOOpJAHWHATHI.
2x, +x, =100
=x,=40, x,=20, F_, =30-40+20-20=1600
X, +x, =60
Takum oOpazom, eciu npeanpustTue OyIeT BbINYCKAaTh MPOAYKLHIO BUAA Piy P , B

koaudecTBe 40 u 20 eAMHUI] COOTBETCTBEHHO, TO IMOJIYYUT MAaKCMMAJbHYIO MPUOBLIbL B pa3Mepe
1600 €IV HMUII.

3ananue 2. Pupme HEOOXOAWMO BBHIOpPATh HAWIYUIIMK BapUaHT 3aKyNKH OOOpPYAOBAaHHS, €CIU
3a/laHa 3aKyIIOo4YHasA IL€Ha KaXKA0ro H3 BApHAHTOB O60py,Z[OBaHI/I$I U BpCMsS HU3IOTOBJICHHUA U



JOCTAaBKH. HOI[ HaWuIydlldM BapUMaHTOM IIOHHMACTCA BAapUAaHT C MHHHMAJIbHBIMHU 3aKYHO‘{HOI>'I
CTOMMOCTBIO n BPEMCHEM JOCTaBKH.

OBo3HaYNM, COOTBETCTBEHHO, uepes X, - nomep, F,(x,) - spems usrorose-

HHA M JOCTABKH, F:_:. [xr- ) = 3dKYVIIOYHYK) CTOMMOCTL BaApHaHTa 3dKYITKH (]‘50[‘)}-‘,‘1(“]8-

s, 3uavenus Gyukuuii F(x,) u F,(x,) sanans rabnunueii:
x; I 34 61718
Filx)[212]2[3[3]4[4]5
Fx,)[6]|7|8[5]6]6]7]5
3ajaua oTblckaHus MHoxkecTBa [lapeTo B ciyuae ABYX KpUTEpPHEB BHJA
Fy(x) > minu F,(x)—> min Moxker ObIThb petneHa rpaGuueck ceayommum oo-

[
L
n

]
2

Pa3om. Haxoaum Bee TOUYKH ¢ HAUMEHBIIHM 3HAYCHHEM Fl (T)

Fy
51 e
TL e e
(_J"- " s
9L . .
2345 F

Ecii uX HECKONLKO, BLIGHPAEM W3 HUX TOYKY € HAUMEHbLIMM 3Hadchuem Fy(x).
Brinouaem ee B muoxkecrso Iapero. Oreekaem Touku ¢ 00bUMK U0 paBHbLIMH
snavenuavu Fy(x) n Fy(x) (cepepo-octounslii yroi ¢ sepuinnoii B BbIGpanHoil
touke). [Mosropsiem npoueaypy as oCTaplleics 4acT 10y cTumMoil odiacTu.

M3  pucynka BMIHO, YTO U HAC [PEACTABISIOT  MHTEpeC  1apbl
(FLF_,\)&{(ZG‘)(SS)} H COOTBETCTBYIOUIME PECLICHUS (xl:nﬂ,]r:t(??](l?){ KOTO-
pble ABIMIOTCH HEAOMUHUPYEMBIMU M 00pa3yioT MHoxkecTso [lapero paccmarpusae-
MOI 3a/1aun.

®opMma npeacTraBjIeHud pe3yabTara:
1. BeimonHuTk 3a1anue. Perienne nokaszars NpenoaaBaTeto.
2. OTBeTHTH HA KOHTPOJIEHBIE BOIIPOCHI.

KoHTpoJibHBbIE BONIPOCHI

1. Kakue 3a7auu Ha3bIBAIOTCS OTHOKPUTEPUATBHBIMU?

2. Kakwue 3amaun Ha3pIBAIOTCSI MHOTOKPUTEPUATBHBIMHA?

3. Kakue cnocoOsl peneHus 0JHOKpUTEpUANIbHBIX 3a/1a4 BbI 3HaeTe?

4. Kakue mnoaxoipl K OTBICKAHMIO TOAXOMSIIEro pelieHHs Bbl 3HAaeTe y MPOTUBOPEUUBBIX
Kputepue?

5. Kaxkoe mHOX€ecTBO Ha3bpIBaeTCsi MHOKeCTBOM [lapeTo?

Kpurepum oueHku:

OneHKa «OTJIIMYHO» CTaBUTCS, €CIM Yy4YalllMiCcsl BBINOJHSET PadoTy B IOJHOM OOBEME C
COOJIIOJICHUEM  HEOOXOJUMOM  IOCIEA0BAaTEIbHOCTH  IPOBEACHUS  ONBITOB U M3MEPEHMH;
CaMOCTOSITENIFHO U PALMOHAIBHO MOHTHPYET HeoO0XoaumMoe 000pyJOBaHUE; BCE OMBITHI MMPOBOIUT B
YCIOBHMSIX U pEeXKUMaX, OOECHEeUMBAIOIIMX IIOJYYEHHE IPABUIBHBIX PpE3yJbTaTOB U BBIBOJIOB;



cobmoaeT TpeboBaHMs MpaBUiI OE30MACHOCTH TPY/a; B OTYETE MPABUIBHO U aKKypaTHO BBIMOIHSAET
BCE 3alMCH, TAOJIUILbI, PUCYHKH, YEPTEXKH, IpaduKH, BBIYMCICHHS; IIPABUIBHO BBINOJIHACT aHAIU3
IIOIPELIHOCTEM.

OneHka «XOpOILO» CTaBUTCS, €CIM BBIOJHEHbI TPeOOBaHUS K OLEHKEe «5» , HO OblIO
JOMYIICHO JIBa - TPU HeoueTa, He OoJiee 01HOM HerpyOoil OMOKK U OHOTO HEA0UETA.

OneHka «yJOBJIETBOPUTEIBHO» CTABUTCS, €CIM paboTa BBHIIOJHEHA HE MOJHOCTBhIO, HO 00BEM
BBITIOJTHEHHOM YacTH TAaKOB, IMMO3BOJIACT IOJYUYUTh NPAaBUIIbHBIC PC3YJIbTAThl U BBIBOABI: €CJIN B XOI€
IIPOBE/ICHUS OIBITA U U3MEPEHUH ObLIN IOMYILEHb! OLIHOKH.

O1eHKa «HEYIOBIETBOPUTEIHLHO» CTABUTCS, €CIM padoTa BBIOJHEHA HE TOJTHOCTHIO U 00BEM
BBINOJIHEHHON 4acTH paboThI HE MTO3BOJISET C/ieNaTh IPaBUIIbHBIX BBIBOJIOB: €CIIM OIBITHI, H3MEPEHUS,
BBIYMCIICHUA, Ha6JIIOI[eHI/I$I MMPOU3BOJANIIMCH HCIIPABHUIIBHO.



JlabopaTopHoe 3aHsiTie Ne 27
3agaya Ko 1J151 ypaBHeHHS TEIJIONPOBOAHOCTH

He.]]b: pPEIICHUEC 3a1a4n Komm IJid YypaBHEHUSA TCIIJIOIIPOBOAHOCTH.

Bbinosinus padory, Bel Oynere:

yMeTh:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KaueCTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUAIM3UPOBAaHHbIE TIpaduyecKre CpeAcTBa IMOCTPOSHHS U aHaIW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TIPOrpaMMHBIE CpelCcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensite UICTOUHUKU U IPHEMHUKHU TAHHBIX;

— Y7 ucnonp30BaTh NpHUEMBI pabOTHI B CUCTEMaX KOHTPOJISI BEPCHI;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbiBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OIIMOKY B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(DHKAIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHIApTHl (pOpMaTHpPOBAHUS
COOOIIEHNI;

— Y13 BBINONHATH TECTUPOBAHNE UHTETPALIHY;

— Y14 opraHu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuanbHoe obecnedyeHue:
ITaker Microsoft Office, noctyn k Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO0 MOJIETH 3a71au.

ITopsinok BbINOJHEHHS PadOTHI:

1. W3yuuTh TEOpeTUUYECKUI MaTepual Mo TEME.
2. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1au.
3. OTBeTHTH HAa KOHTPOJIEHBIEC BOTIPOCHI.

4. CocTaBHUTb OTYET O MPOJIETaHHOI padoTe.

Xon paborsr:
Kparkue Teopernueckue cBegeHHs

PaccMoTpuM ANMIMHHBIA TOHKUK CTEp)KEHb, TOJIIMHON KOTOpPOro MbI TpeHeOperaem. bymem
OTOXIECTBJIATH 3TOT CTEPKEHBb CO BCEH YHUCIOBOM MpsIMOM. TeMIiepaTypy CTEpXKHS B MOMEHT BPEMEHH t
B TOYKe X 0003Ha4MM uepe3 u(t, x). C TeueHHeM BpEeMEHHM TEIJIO MepepactpeiessieTcss BHYTPH CTEPXKHS;
3TOT MPOIECC OMHUCHIBAECTCS YPAaBHEHNEM TEIJIONPOBOJHOCTH

ut = uxx.

Yacro B npaBoif yactu nuuryT KodGpUIueHT a’, HO OT HET0 MOXKHO M3GABHUTHCS H3MEHEHHEM MAacITaba.
Xopa mpotiecca orpeeneH 0JJHO3HAYHO, €CIIH U3BECTHO HadaiabHoe ycnoBue ult=0 = f(x).

3amanme:



3agaya Komm 17151 ypaBHeHuUs TeNJIONPOBOAHOCTH.

Haiitn dyskmmio u(t , X) B obmactu < (—o0,00),t € [0,7] , YAOBIICTBOPSIFOIIYIO YPABHEHUIO
R = (5
1 HavanbHeIM JaHHbIM U(0, X) = ug(X), rae ug(X) — 3amanHas GyHKIU.

Ucnonws3zyss  ¢popmyny Ilyaccona, wHaiiTh pemenue 3agaun  Komm i ypaBHEHUS
TEIIONPOBOJHOCTH.
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dopma npeacTaBiaeHus pe3yabrara:
1. Bemonnuts 3aganue. Pemenne nokasars npenoaaBaTelo.
2. OTBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

Kpurepun oneHku:

OneHka «OTIMYHO» CTABHTCS, €CIM YyYalllWiCs BBIOTHSET paboTy B IMOJHOM 00BEeMe C
co0roieHneM HeoOXOMMOM MOCIeI0BaTeIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHHI; CaMOCTOSTEIHHO
U palroHATBPHO MOHTHPYET HEOOX0IMMOe 000pYI0BAaHUE; BCE OMBITHI IIPOBOIUT B YCIOBUSAX U PEKUMAX,
00ecneurBaIIUX MOJyYeHUE MPABHIBHBIX PE3yJIbTAaTOB M BBIBOJOB; COONIOAAET TPeOOBaHUS MPaBHII
0€30MacHOCTH TPyJa; B OTUYETE MPABUIBHO M AKKYPATHO BBIMOIHSET BCE 3aIMCH, TAOIUIIbI, PUCYHKH,
4epTexXH, rpadUKu, BHIYUCICHUS; IPABUIBLHO BBITIOIHSIET aHAJIU3 MOTPEIIHOCTEH.

OreHKa «XOpOII0» CTaBUTCS, €CITU BBHIMIOJTHEHBI TPEOOBAHUS K OILEHKE «5» , HO OBUIO JOIMYIIEHO
7IBa - TPU HEJ0UYeTa, He Oosiee 0OIHON HerpyOol OMIMOKY U OJJHOTO HEAOYETA.

OmneHka «yIOBJIETBOPHUTEIBHO» CTAaBHUTCSA, €CIU padOTa BBHINOJHEHA HE TOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHOW YacTH TaKOB, MO3BOJIAET IMOJYYHUTh IMPAaBHIbHBIE PE3YyJIbTaThl U BBIBOIBL: €CITH B XOE
IIPOBEJICHUS OIbITa U U3MEPEHUM ObUIN JOMYIIEHBI OIINOKH.

OneHka «HEyAOBJICTBOPUTEILHO» CTaBUTCS, €CIU paboTa BBHIMOIHEHA HE TOJHOCTBIO U 00BEM
BBITIOTHEHHOM YacTH pa6OTI)I HC IMO3BOJACT CACIATH NPABUJIBHBIX BBIBOAOB: €CJIM OIBITHI, USMCPCHMU,
BBIYHCIICHH S, HAOIIOICHUS TPOU3BOIMINCH HEITPABUIIBHO.



JlaGopaTopHoe 3ansaTHE Ne 28
CeeeHue Npon3BOJIbLHOM 321a44 JIMHEITHOT0 MPOrPAMMMPOBAHUS
K OCHOBHOI1 3a/1a4e JJMHEHHOr0 NIPOrpaMMHIpPOBaHUs

Henapr paGorei: Hayuntbecst CBOAWTH NPOM3BOJIBHYIO 3a/ady JIMHEHHOTO IPOIPaMMHUPOBAHUS K
OCHOBHOI 3a/1a4€ JIMHEHHOr0 IPOrPAMMHUPOBAHMSL.

Bbinosinus padory, Bol Oyaere:

yMeTh:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IMOCTPOSHHS U aHaIM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelICcTBa Ha 0Oaze
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMATU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKHU TAHHBIX;

— Y7 ucnone30BaTh NpUEMBI pabOTHI B CUCTEMaX KOHTPOJISI BEPCUI;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCJIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onlenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OIIMOKY B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(DHKAIIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHAApPTHl (pOpMaTHpPOBAHUS
COOOILIEHHIA;

— Y13 BBINONHATH TECTUPOBAHUE UHTETPALINY;

— Y14 opranu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuanbHoe obecnevyeHue:
ITaker Microsoft Office, noctyn k Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO MOJIETH 3a71au.

ITopsinok BbINOJHEHHS PadOTHI:

1. WM3yuuTh TEOpeTUUYECKUI MaTepual Mo TEME.
2. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1au.
3. OTBeTHTH HAa KOHTPOJIEHBIEC BOTIPOCHI.

4. CocTaBHUTb OTYET O MPOJIETaHHOI padoTe.

Xon paborhr:
KpaTkue Teopernueckue cBegeHHs

3azayl ONTUMAJIBHOIO IUIAHWPOBAHMS, CBA3AHHBIE C OTBICKAHMEM ONTHMYyMa 33JaHHOW LEJIEBOM
¢byHKIMM (MMHEWHOM (OpMBI) IPU HAIMYUKM OTPaHUYEHUN B BUJE JIMHEWHBIX YpaBHEHUN WM JTMHEHHBIX
HEPABEHCTB OTHOCSITCS K 3aa4am JUHENHOTO IIPOrpaMMHUPOBAHHS.
JluHeiiHoe mporpaMMHMpoOBaHMe — 3TO HalpaBJIeHHE MaTEMaTHYECKOro MpOTrpaMMHUpPOBaHUS,
U3Y4YaloIlee METOJbl PpEUIEHMs] SKCTPEMAlbHBIX 3a/ad, KOTOPbIE XapaKTEpPU3YIOTCS JIMHEHHOU
3aBHCUMOCTBIO MEKAY IEPEMEHHBIMU U IUHEUHBIM KPUTEPHEM.



CyIHOCTh TUHEHHOTO MPOTPAMMHUPOBAHUS COCTOUT B HAXOXKICHHH TOYEK HAMOOJNBIIErO WU
HAaUMEHBIIIETO 3HAYE€HUS HEKOTOPO (GYHKIIMU MPH ONpeAeICHHOM Habope OrpaHUYeHUi, HaJlaraeMbIX Ha
apryMEHThl W OO0pa3yIINUX CHCTEMY OrPaHUYEHHH, KOTOpas HMEeT, Kak NpaBHIo, OCCKOHEYHOE
MHOKECTBO  PEILICHUM. Kaxxmass ~ COBOKYNMHOCTH ~ 3HAY€HWl ~ IEpeMEHHBIX  (apryMeHTOB
¢byukuuu F), koTopbie YIOBJIETBOPSIIOT cucreme OTpaHUYECHUH, HA3bIBACTCS AOMYCTUMbIM
IUIAHOM 33/1a4d JIMHEHHOro mnporpaMMupoBanus. DyHkius F, MakcUMyM HMIU MHHHUMYM KOTOPOM
ONPEACIISIETCS, Ha3bIBAcTCA HesaeBol GyHKuUuen 3aqaun. JJonyCcTUMbIN IJ1aH, HA KOTOPOM JOCTUTAeTCA
MaKCUMYyM HJIM MUHUMYM (QyHKIKU F, Ha3pIBaeTCs ONTUMAJIbHBIM IJIAHOM 33]1a4U.

Cucrema OrpaHMYE€HHM, ONTPEICIISAIONIAsi MHOKECTBO IJIAHOB, AUKTYETCS YCIOBUSMHU IPOU3BOJICTBA.
3amaueii nuHeiHOTO MporpammupoBanus (3JIII) sBaseTcs BHIOOP M3 MHOXKECTBA JOMYCTHUMBIX TUIAHOB
Han0oJIee BBIMOIHOTO (ONTHMAJIBHOTO).

Obmas dopmMa 3amaud JHMHEWHOTO MPOTPAMMHUPOBAHUS (OPMYIUPYIOT CIEIYIOIIUM 00pa3oMm:
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¥, 20x,20,..,%,210 (2)
Fo=cx, +c,% ... +e x, — maz (min ] (3)
Koadpummentsr a5, bi, ¢, j =1, 2, ..., n, i =1, 2, ... , M— m00bIe IEHCTBUTEIbHBIC YHCIA

(Bo3MOxHO 0).

Wtak, pemeHus, yIOBIETBOPAOIINE cCUcTeMe orpaHudeHuid (1) ycrmoBuii 3a1auu U TpeOOBaHUAM
HEOTPHUIATEIILHOCTH (2), HA3BIBAIOTCS AOMYCTUMBIMHU, a PEIICHUS, YIOBICTBOPSIONINE OJTHOBPEMECHHO H
TpeOOBaHUSIM MUHUMH3AIUH (MakcuManu3anuu) (3) ueneBoil GyHKINH, - ONTUMAJIbHBIMH.

Brime onucannas 3amada nunHeiHoro nporpammuposanus (3JII1) npencrasnena B o0mieit Gpopme,
Ho onHa U Ta ke (3JII1) moxxeT ObITh ChOPMYITMPOBAaHA B Pa3IMYHBIX SKBUBAJICHTHBIX (hopMax. Hanbomee
BOXHBIMH (DOpMaMH 33]Ia4¥ TUHEHHOTO MTPOTPaMMHUPOBAHHUS SBIISIOTCS KAHOHMYECKAS Y CTAHAPTHASA.

B xaHoHuyeckoii ¢opme 3a1ada sBISETCA 3adadeli HA MaKCUMyM (MHHHUMYM) HEKOTOPOM
nuHeHoN (yHkimu F, ee cucrema orpaHMYeHUN COCTOUT TOJBKO M3 paBeHCTB (ypaBHeHUM). [Ipu sTOM
MepeMEHHbIE 3a1a4u Xi, X2, vy Xp SIBJISIFOTCS HEOTPHUIATEIbHBIMHU:

i A e B Ay = g
i AR (g By A S

(4)
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20z, 20,210 (5)
F o=cyx +og%y + .+, x, — max (min | (6)

K kanonnyeckoit popme MOKHO IIpeoOpa3oBaTh JIFOOYIO 33a4y JMHEHHOTO IPOTrPaMMHUPOBAHHSL.
3ananue .
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a) IIpusectu K KaHOHMYECKOU dopme 3aga4y JIMHEWHOI 0 [IPOrpaMMUPOBAHUSL.
2x, — X, +3x, <5
X, +2x,=8
- X, —2x, 21

x,20,x,20,x,20

F =X, =X, +3x, — min

0) Hanmmmre 3a1ady B cTaHgapTHOM opme.

Pemrenue:

a) Beemem  OmoOJHHUTEIBHBIE IIEPEMEHHBIE X4, X5. IlpuuemM B mepBoe HEpPaBEHCTBO BBeEIEM
MEPEMEHHYIO X4 CO 3HAKOM IUIIOC, @ B TPEThE — HEOTPULIATENIBHYIO MEPEMEHHYIO, X5 CO 3HAKOM MHHYC
3amuIlIeM 3a7a4y B BUJIE:

2X, =X, +3x,+x, =5
X, +2x,=8
- X, —2x,—x; =1

X, 20,x,20,x,20,x,20,x. 20

ITepeBeaem Min Ha max, JIOMHOXKUB EJIEBYIO GyHKIUIO Ha (-1)
F=-x+x,-3x,+0-x, +0-x, — max
4yTO 5 aer SKBHUBAJICHTHYIO 3a7a4y B KaHOHUYECKOH dhopme.

0) Besikyro 3amady JIMHEWHOTO MPOTPaMMHUPOBAHUS MOXHO c(HOpPMYIHpOBaTH B CTAHAAPTHOH (opme.
[IpeoOpa3oBanue 3amau Ha MHHUMYM B 3aJady Ha MakKCUMyM, a Takke oOecliedeHne He
OTPHULATEIBLHOCTA MEPEMEHHBIX MPOU3BOAUTCA TaK K€, KaK M paHblle. Bcsikoe paBeHCTBO B CHCTEME
OTPaHUYECHUN PABHOCHUIBHO CHCTEME B3aUMOIIPOTUBOIIONOKHBIX HEPABEHCTB, TOIAA IOJYyYHM:

12X, — X, +3X, €5

X, +2x,<8
-X, —2x,<8
-x, —2x, 21

X, 20,x,20,x,20

F ==X, + x, —3x, = max

®opMma npeacTraBjIeHud pe3yabTara:
1. BeimonHuTk 3a1aHue. Pemenue nokasaTh MperoaaBaTelio.
2. OTBeTHTH HA KOHTPOJIEHBIE BOIIPOCHI.

KoHTpoJibHBbIE BONIPOCHI

Kakue 3a1aum MOKHO OTHECTH K 3a/1a4aM JIMHEHHOTO IPOrpaMMHUPOBaHMS?
KakoBa ocHOBHas ujest IMHENHOTO MPOrpaMMHUPOBAHHUS?

Yro obpa3yeT cucTeM OrpaHUYeHUNA?

UYrto Ha3pIBaeTCs AOMYCTUMBIM TUIAHOM?

Uro Ha3biBaeTcs 1eneBol QyHKIue?

Kak 3anuceiBaercs oOuias popma 3a1auu JIMHEHHOTO POrpaMMHUPOBAHUS?
Kak cTpoutcs kanonnueckas ¢popma 3JII1?

Kaxk nmepesectu 3JII1 B cranmaptayto hopmy?

. KakoBa uzaes cummnnexkc-merona?

10. B yem cyTh yCIOBHSI ONTUMATBHOCTH IIJIaHA?

11. M3 xakux myHKTOB cOCTOMUT anroput™ pemenus 3J1I1 cummnexkc-meronom?
12. Yro Takoe CUMILIEKC-OTHOIIEHUE?

CoNoUOR~wWNE



Kpurepun oneHku:

OneHka «OTJIMYHO» CTAaBHUTCS, €CIM YyYallWiCcs BBIOMHSET paboTy B IMOJHOM O0BEMe C
co0roieHneM HeoOXOMMOM MOCIeI0BaTeIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHHI; CaMOCTOSTEIHHO
U palroHATBPHO MOHTHPYET HEOOX0IMMOe 000pYI0BAaHUE; BCE OMBITHI IIPOBOIUT B YCIOBUSAX U PEKUMAX,
o0ecreunBaIIUX MOJy4YEeHUE MPABHIBHBIX PE3yJIbTAaTOB M BBIBOJOB; COONIOAAET TPeOOBaHUS IPAaBHI
0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO M AKKYpPATHO BBIMOJHSET BCE 3aIMCH, TAOJWIIbI, PUCYHKH,
4epTexH, rpadUKu, BHIYUCICHUS; IPABUIBLHO BBITIOIHSIET aHAJIU3 MOTPEIIHOCTEH.

OrneHKa «XOpOIIO» CTaBUTCS, €CIU BBHIMOTHEHBI TPEOOBAHUS K OILEHKE «5» , HO OBUIO JOIYIIEHO
7IBa - TPU HEJ0UYeTa, He Oosiee 0HOM HerpyOo OMIMOKY U OJJHOTO HEAOYETa.

OrneHka «yJIOBIETBOPUTEIHHO» CTABUTCS, €CITM PadOTa BBIIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHOW YacTH TaKOB, MO3BOJIAET IMOJYYHUTh MPAaBUIbHBIE PE3YNbTaThl U BHIBOJBI: €CIH B XOJE
MIPOBE/ICHUS ONBITA M U3MEPEHUH OBLITN JTOMYIIEHB! OITHOKH.

OneHka «HEyAOBJIETBOPUTEIILHO)» CTaBUTCS, €CU paboTa BBHINOJIHEHA HE MOJHOCTbIO M 00beM
BBITIOTHEHHOM YacTH pa6OTI)I HC IMO3BOJACT CACATHh NPAaBUJIBHBIX BBIBOAOB: €CJIM OIBITHI, USMCPCHMU,
BBIYHCIICHH S, HAOIIOICHUS TPOU3BOIMINCH HEMIPABUIIBHO.



JlaGopaTopHoe 3ansaTue Ne 29
PemeHue 3a1a4 JUHEHHOr0 MPOrpaMMHUPOBAHUS CHMILIEKC—METOI0M

Heab: HayunThcss CBOAUTH MPOU3BOJIBHYIO 3aJauyy JIMHEWHOIO NMPOrPaMMHUPOBAHUS K OCHOBHOM
3ajlaye JIMHEHHOro IporpaMMupoBaHus. PemmuTh 3anady JIMHEMHOIO NPOrpaMMHMPOBAHMS CUMILIEKC-
METOAO0M.

Bbinosinus padory, Bol Oyaere:

yMeTh:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKkre CpeAcTBa IMOCTPOSHHS U aHaIM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelICcTBa Ha 0Oaze
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMATU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKHU TAHHBIX;

— Y7 ucnonp30BaTh NpUEMBI pabOTHI B CUCTEMaX KOHTPOJISI BEPCUI;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCJIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onlenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OIIMOKY B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(DHKAIIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHAApPTHl (pOpMaTHpPOBAHUS
COOOILIEHHIA;

— Y13 BBINONHATH TECTUPOBAHUE UHTETPALINY;

— Y14 opranu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuajnbHoe o0ecnieyeHue:

ITaker Microsoft Office, noctyn k Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO MOJIETH 3a71au.

ITopsinok BbINOJHEHHS PadOTHI:

1. WM3yuuTh TEOpeTUUYECKUI MaTepual Mo TEME.
2. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1au.
3. OTBeTHTH HAa KOHTPOJIEHBIEC BOTIPOCHI.

4. CocTaBHUTb OTYET O MPOJIETaHHOI padoTe.

Xon paborhr:

KpaTkue Teopernueckue cBegeHHs

Pemenne 3a1a4 TUHEHHOT0 NPOrpaMMHPOBAHUS CHMILJIEKC-METO/AOM.

Wnea cumIuiekc-MeTo/1a 3aKII04aeTcsl B MOCIE0BATEIbHOM YJIYUIIEHUH NIEPBOHAYAIBHOIO IUIaHa
IIyTEM YIOPAJOUYEHHOI0 NEPEX0/1a OT OJHOTO OMOPHOIO IUIaHA K APYTrOMY M 3aBEPILAETCSl HaXOXKICHUEM
OIITUMAJIBHOI'O IIJIaHA. CI/IMHJ’IGKC'MCTO}IOM PEArTCA TOJBKO KAaHOHHWYCCKHUE 3aJadu JIMHEHHOTO
IporpaMMUpoBaHus. PereHne KaHOHMYECKOM 3a/laud CHMIUIEKC-METOJIOM CYIIECTBEHHO 00Jerdaercs
IPUMEHEHUEM TaK Ha3bIBAEMBIX CHUMILJIEKCHBIX TaOJIHII. Besikyto
KaHOHUYECKYIO 3a1a4ay MOJKHO 3aIKCcaTh YCIIOBHO B BHUIE TaOITHIIBI. Tabnuna



3aIoNHsIeTCA CIIEIyIOIIUM obpazom: IIEpBBIE T CTPOK COJEPIKAT B YCIIOBHOM
dbopMe ypaBHEHHS CHUCTEMBbl OTpAaHMYECHUH, pa3pelieHHble OTHOCUTENIBHO Oa3UCHBIX MEpeMeHHbIX. B
MOCIICHEH CTPOKE 3amucaHa IenieBas (QYHKIWs, 3Ta CTpoka HaszpiBaeTcs F -cTpokoil. B cronbmax
3anucaHbl CBOOOTHBIE IEPEMEHHBIE U CBOOOIHBIC UJICHBI.
Ycaosue ontumanbHocTH miaanasecan 3JIII wma makcumym, To B F-cTpoke He HOMKHO OBITH
OTpHULATEeNbHBIX 371eMeHTOoB; eciau 3JII1 nHa Munumym, To B F-cTpoke He JOMIKHO OBITH MOJOKUTEIbHBIX
3JIEMEHTOB.
AJITOPUTM pelIeHus :
1. Hcxonnyro 3anady JUHEHHOTO MPOrpaMMHUpPOBAHUS NPUBOAMM K KAaHOHHYECKOMY BHUIY IIyTEM
BBEJICHUS OA3UCHBIX MIEPEMEHHBIX.

2. basucHble nepeMeHHbIE BEIpaKaeM 4epe3 CBOOOIHbIE ITepeMEHHbIE.

3. Ctpoum HavyaJlbHbIN IJIaH, noJiaras cBOOOAHbBIE IIEpEMEHHBIE paBHBIMU
HYJII0, TOTAa Oa3uCHbIE TepeMEHHbIE OyIyT PaBHBI CBOOOIHBIM WICHAM.

4. CtpouM NepBYIO CUMILIEKC-Ta0IHITY.

5. IlpoBepsem maaH Ha ONTUMAILHOCT. EClU TU1aH HE ONTUMAJIEH, TO €r0 YIy4IlaeM.

6. VYiyduienue miaHa.

a) BRIOOp pa3pellaroliero croyoma: ;s 3Toro B F- cTpoke BeIOMpaeM MaKCHMAaJIbHBIM 110 a0COJIIOTHOM
BEJIMYMHE W3 OTPULIATCIbHBIX S3JEMEHTOB, €CIM 3ajJadya Ha MaKCHUMYM, WJIHM, MaKCHMAaJbHBIH u3
MOJIOKUTEIBHBIX 3JICMCHTOB, €CIIM 33Ja4a Ha MUHUMYM. [1ycTh 3T0 OyAeT cToI0eI] ¢ HOMEPOM S;

0) BBIOOp paspelaronieli CTPOKH: BBIOMpPAcM CTPOKY C MHHHMAJIbHBIM CHMILUICKCHBIM OTHOLICHUCM.
CHUMIUIEKCHBIC OTHOIICHUS - 3TO OTHOIICHHE CBOOOJHBIX YJICHOB K ITOJOXKUTEIBHBIM 3JEMEHTaM
pazpematomiero cronbua. [Tycts 310 Oyaer cTpoka ¢ Homepowm I.

B) BBIOOp pa3pellaromiero 3JIEMEHTa: 3JIEMEHT, CTOSIIMH Ha MEePEeCCUYCHUU pPa3pellaroluX CTPOKH H

cros6ua. Ilycts 510 Oyzer snement 9r .

T) IIEPEMEHHYIO *« BBOIUM B Oasuc BMECTO TIEPEMEHHON
) OJEMEHTHl HOBOM  CHUMIUIEKC-TAOJHIIBI b, MEePECYUTHIBAEM 10  CIEAYIIUM  (opmyiaMm:
pa3pelIaroIni 3JIEMEHT
1
bri =
an’.‘\-
)
h, =——,i#r
AJIEMEHTHI pa3periaroniero cToyoma O ,
b,=—,j#s
3JIEMEHTHI pa3penarne CTpoKu s ,
OCTaJIbHBIC 3JIEMEHTBI CUMILIEKC-Ta0IHIIEI o MPABUITY MPSIMOYTOJIbHUKA:
b al' .a's _u'l .al‘,
i) a“
&F.. &,

i is

CI},j

3. BHOBB I'IOJ'Iy‘lCHHBIfI IIJIaH TPOBEPSAEM HAa OITUMAJIbHOCTD.


http://historich.ru/bilet-1-1/index.html
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http://historich.ru/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_1_%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%9E%D0%B1%D1%8B%D1%87%D0%BD%D0%BE_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D1%83_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B_y_%D0%BF%D0%BE_%D0%B8%D0%B7/index.html
http://historich.ru/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F_1_%D0%97%D0%B0%D0%B4%D0%B0%D1%87%D0%B0_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%9E%D0%B1%D1%8B%D1%87%D0%BD%D0%BE_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D1%83_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B_y_%D0%BF%D0%BE_%D0%B8%D0%B7/index.html

3apanme. [l npousBoAcTBa  ABYX — BHUJAOB,  M3JEIUHU P,y P UCIIONB3yeTCs, TpU  BUOA
CBIpbS .?:,,.?-:_,.51’ 3amacbl KOTOporo cooTBeTcTBeHHO paBHbl 100, 60, 180 eguuuu. ns npousBoacTBa
OJIHOM €IMHHUILIBI TTPOIYKIIUH P, UCIIONIB3YETCs 2 €AUHUIBI ChIpbS 1 U MO 1 €IUHULIE ChIPbS SaUS;
Jlist TpoU3BOACTBA OJHOW €IWHHUIIBI TTPOIYKIIUH P, UCIIONB3YeTCs 10 | eauHUIE ChIPhS S\uS; y 4
€IUHUIIBI  CBIPHS Ss [IpuObis  OT peanu3anuk 1 EAUHHUIBI KaXJAOH IPOJYKIIHH Py Py
coorBercTBeHHO paBHa 30 m 20 emuuun. HeoOXoauMo COCTaBUTH CHUMILIEKC-METOJOM TaKOW IUTaH
BBIITYCKA  MPOAYKIIMH Py P 2, TpU KOTOPOM CyMMapHas TpHObUIE OyneT HauOOoJbIICH.
Pemenne.

1. CocTaBuM MaTEMaTUYECKYIO MOJIEIb 3aJa4H:

[Tycth

X1 — €IMHUIIA TOTOBOM MPOYKIIUU BUJIA P 1,

X2 - €IUHUIIA TOTOBOM MPOIYKITUU BUJIA P, ,

Lenb Gabpuky MOTyYUTH MAKCUMATBHYIO TPUOBUTH OT pea3alliy BCel IPOAYKIIMHA BHIOB Py P 2,

TOrja:
F =30-x, +20-x, — max
Cucrema OrpaHMYEHUN:
2x, + x, <100
X, +x, <60
X, +4x, <180
x, 20, x,20 yciosue  HeompuyameabHocmu

2. 3ajayy NpUBOJIUM K KAHOHUYECKOMY BHU]Y:
F =30-x, +20-x, — max

2x, + X, + x, =100
X, +x, +x, =60
X, +4x, +x. =180
x 20, x,20 x,20, x,20, x,20
3. ba3ucHsle nepeMeHHbIE BBIPAKaeM uepe3 CBOOOIHBIE:
X, =100 -2x, — x,
X, =60-x, —x,
x, =180 - x, —4x,
4. 3anucbiBaeM HayaIbHBIN IUIAH: X, =(0; 0; 100; 60; 180).

CtpouM TIEepBYIO0 CUMITICKC-TAOIHILY:
Ta6nuna 1. [lepBas cuMIuIekc-TadInIa

CBo0. nepeM. — x, — X, CBoboaubie  CHMIUIEKCHBIE
4JIeHBI OTHOILIEHUS
bazuc. nepem.

My 2 1 100 ll;'l] = 50 min

60


http://historich.ru/lekcii-statisticheskaya-tablica-i-ee-elementi-vidi-statistiche/index.html

X 1 4 180 180 _ 180

F-ctpoxka -30 -20 0

2. HauanbHBbIii IU1aH HE ONITUMAJICH, TaK Kak B F-CTpOKe ecTh OTpUIIaTeIbHBIC SJIEMEHTHI.

3.Yayumenue mnaHa. CTpoOMM BTOPYIO CHMILUIEKC-TA0JIMIlYy, 3JIEMEHThI KOTOPOW IEPECUUTHIBACM IIO
COOTBETCTBYIOUIMM (hOpMYyJIaMm.

Tabnuua 2.

Bropas cumruiekc-radmuia

CBo00. nmepeM. — X, — X, CBoOoanbie  CHUMILIEKCHBIC

YJIEHBI OTHOIIEHUSA
bazuc. nepem.

Xy 1 -,1? 50 100

X, — ; 1 10 20 min

X, . 4 130 = 37,14
; 2 2

F-ctpoka 15 -5 1500

I11aH, COOTBETCTBYIONIMI TAOIHIIE 2, X, =150; 0; 0; 10; 130).
F-cTpoke ecTh OTPHUIIATENBHBIC JIEMEHTHI. YIIyUIlIaeM ero.

Viyuymenne riaHa. CTpOUM TPETBIO CUMILIEKC-Ta0IHITy, SIEMEHTBHI KOTOPOH IepEeCcYUTHIBAEM I10
COOTBETCTBYIOIIMM (POPMYJIaM.

Tabmuma 3.

Tperbs cuMIuiekc-TadnauIa

HE OIITUMAJICH, TaK KaK B

CB00. nepeM. — x, —x, CBoOoguple  CHUMINIEKCHBIE
YJIEHBI OTHOIIICHUS
bazuc. nepem.

X, 1 -1 40



F-ctpoka 10 10 1600

[TnaH, cooTBeTCTBYIOIMMI Tabmauie 3, X, =(40; 20; 0; 0; 60).

HCT OTPpULATCIIBHBIX 3JICMCHTOB.

OIITUMAJICH, TaK KaK B F'CTPOKC

P P

OtBeT: ecnu mpeanpusthe OyIeT BbITyCKaThb NMPOMYKIUIO Buga * 1+ u © 2 B konuyectBe 40 u
20 eIMHUIL COOTBETCTBEHHO, TO MOJIYYUT MAaKCUMaJbHYIO NpUOBLUIL B padmepe 1600 enuHun, mpu 3ToM

5,u5; OyzeT u3pacxoA0BaHO MOJHOCTHIO, & CHIPbE 313 ocraHercs B KolmuecTBe 60 SIUHKILL

ChIpbE

dopma npeacTaBiaeHus pe3yabrara:
1. BemmonuuTs 3ananue. Pemenue nokasaTth nNpenoaaBaTelto.
2. OTBeTHTb HAa KOHTPOJIbHBIE BOIIPOCHI.

KouTpoJbHble BOonpochI:

Kakwue 3a1aun MOKHO OTHECTH K 3a/ladaM JTUHEIHOTO MPOrpaMMHUPOBAaHUS?
KaxoBa ocHOBHasl ujes IMHEHHOTO MPOrpaMMHUPOBAHUS?

Uro o0pasyer cucteM orpaHU4eHU?

Urto Ha3pIBaeTCs AOMYCTUMBIM TUIAHOM?

Uro Ha3biBaeTcs 1eneBoi QyHKIuei?

Kak 3anuceiBaercs oOuias popma 3aaauu JIMHEHHOTO IPOrpaMMHUPOBaHUs?
Kak crpoutcsa kanonuueckast popma 3JII1?

Kax nepesectu 3JII1 B crangaptayto hopmy?

. Kakosa unesa cumiuiekc-merona?

10. B 4em CyTh yCIIOBUS ONTHMAJIHHOCTH TTaHA?

11. M3 xakux myHKTOB cOCTOUT ainroputm peuieHus 3J1I1 cummnexc-meronom?
12. Yro Takoe CUMILIEKC-OTHOIICHUE?

CoNoO~wWNE

Kputepuu onenkmu:

OneHka «OTIWYHO» CTABUTCA, €CIW YydYallluiics BBIMOJHSAET paboTy B TOIHOM oObeMe ¢
COOITIO/ICHIEM HEOOXOIMMOH MOCIIeIOBATEILHOCTH IPOBEICHUS ONBITOB M U3MEPEHUH; CAMOCTOSATEIBHO
U palroHAIbHO MOHTHPYET HE0OX0AMMOe 000pYI0BAaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKUMAX,
O6€CH€‘II/IBaIOHII/IX MOJIYUYCHHUEC IMPABUJIIBHBIX PE3YJIBbTATOB W BBIBOJOB, CO6J'IIO)IaeT Tp€6OBaHI/I$[ ImpaBuJI
0€30MacHOCTH TpyJa; B OTYETE MPABUIBHO M AKKYpPaTHO BBITMOJHSET BCE 3alHMCH, TAOMUIbI, PUCYHKH,
4epTeXH, rpadKu, BHIYUCICHUS; IPABUIBHO BBIIOJIHSAET aHAJIU3 MOTPEIIHOCTEN.

OrneHKa «XOpOII0» CTaBUTCS, €CITU BBHIMOJIHEHBI TPEOOBAHUS K OLIEHKE «5» , HO ObUIO JOMYIIEHO
JIBa - TPU HEJ0UETa, HE OoJiee OJTHON HEerpyOOl OMIMOKK M OJTHOTO HEJ0uETa.

OneHka «yIOBIETBOPUTEIHHO» CTABUTCS, €CIM PadOTa BBIMOIHEHA HE TOJIHOCTHIO, HO 00BEM
BBIIIOJIHEHHON YacTH TAKOB, IMO3BOJIACT NOJYYUTH IHMPAaBUIIBHBIC PE3YJIbTATBI W BBIBOJBI: €CJIM B XOJC
MIPOBEICHUS OTBITa U U3MEPEHHH ObLITN JOMYIIEHBI OIIUOKH.

OrneHKa «HEYIOBIIETBOPUTEIHHO» CTaBUTCS, €CIM paboTa BBIMOJIHEHA HE IOJHOCTBIO U 00BeM
BBITIOTHEHHON YacTU pabOThI HE MO3BOJSET CENaTh MPAaBUIBHBIX BBIBOJOB: €CJIH OTMBITHI, U3MEpPEHUS,
BBIYUCIICHUS, Ha6.]'IIO}IeHI/I$[ IMPOU3BOJUIMCH HEIIPABHUIIBHO.


http://historich.ru/chastnoe-uchrejdenie-obsheobrazovatelenaya-organizaciya-diagno/index.html

JlaGopaTopHoe 3ansitue Ne 30
Haxo:xneHne Ha4aIbHOTO PelleHrsl TPAHCIIOPTHOM 3a/1a4H.
Pemienne TpaHCNIOPTHOI 321a4M METO/I0M NOTEHIMAJIOB

Hean: HaliTu HavanpHOE pelIcHUE TPAHCIOPTHOM 3aJa4M JABYMS METOJAMU: METOILOM CEBEpO-
3alaJHOro0 yIjla ¥ METOJOM HaWMEHbUIEW CTOMMOCTH. HaliTu onTMManbHOE pelleHHe TPaHCIOPTHOU
3aJ1a4d METOJ0M IIOTEHIUAJIOB.

Beinosinus patdory, Bel Oyaere:

yMeTh:

— VY1 ucnonp30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— Y2 ucnons3oBaTh METOJB! I MOMYYEHUS KOJA C 3aJaHHOM (DYHKIMOHATBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 ananu3upoBarh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALHIO;

— Y4 wucronp30BaTh  ClICNUATM3UPOBAHHBIE TpadUyuecKhe CpecTBa TOCTPOCHUS M aHAIM3a
ApXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33/JaHHYK0 MHTEIpalMI0 MOIyJel B IporpaMMHbIE CpelcTBa Ha 0Oaze
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3aIIMK OU3HEC-TIPOLIECCOB;

— Y6 onpenenste NICTOUHUKU U IPUEMHUKH JTaHHBIX;

— Y7 ucnonb30BaTh NpUeMbl pabOThI B CUCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINONHATH OTJIAAKY, WUCIOJIB3YSd METOJbl U HMHCTPYMEHThI YCIOBHOM KOMIWIALMHU (KJIacChl
Debug u Trace);

— Y9 oneHmBath pazMep MUHIMAJIBHOTO HabOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE IAKETHI U TECTOBBIE CLIEHAPUH;

— Y11 BbIBIATH OLIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE Cllel(pHKaLUI;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IPOTOKOJBI M CTaHAApPThl (POpMATHPOBAHUSA
COOOIIIEHHI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALHY;

— Y14 opranu3oBbiBaTh NOCTOOPAOOTKY TAHHBIX.

MarepuanbHoe obecrneyeHue:
[Taker Microsoft Office, moctynm k Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3aganue:
CocraBbTe MaTEMaTHYECKYIO MOJIEIIb 3a/1a4.

Ilopsinok BbINOJHEHHS PadOThHI:

1. W3yuyuTh TEOpPETUUYECKUI MaTepHaI MO TeME.
2. CocraBHTh MaTeMaTHYECKYIO MOJIC/Th 3a/1a4.
3. OTBeTHTH Ha KOHTPOJIBHBIE BOIIPOCHI.

4. CocTaBUTh OTUET O MPOETaHHOM padoTe.

Xox pa0doThI:
Kparkue Teopernyeckue cBeeHHA

CHUMIITEKCHBIH MCTOO A4 pCHICHUSA 3a1a4 JIMHEWHOTO mporpaMMHpOBaHUA  ABJIACTCA
YHUBEPCAJIbHBIM, OH IO3BOJISIET pEIIUTh JIOOYI0 3ajady, HO peIIeHHEe HHBIX 3aJad CBA3aHO C
TPYJOEMKHMH pacdeTaMu. MOXXHO BBLICTUTH Kjacc 3aJad, KOTOpble pelaioTcs 0ojiee MPOCThIMU
CHEelMaIbHBIMU MeToAaMHU. K 4Kcily TakuX 3a7ja4 OTHOCATCS TaK Ha3bIBA€MbIE TPAHCIOPTHBIE 3a1a4H.

Kaaccuyeckass TpaHcnopTHasi 3aa4a - 0 HauboJsiee SKOHOMHOM IJIaHE MEPEBO30K OJHOPOIHOTO
NpoaAyKTa WM B3aUMO3aAMCHACMBIX IMPOAYKTOB M3 ITYHKTOB OTIIPABJICHHA B ITYHKTbBI HAa3HAUYCHUS.



Krnaccudeckast TpaHcmopTHast 3amada (cokpamieHHO T13) ¢opMymupyeTcs CIeIyIoIMM 00pa3oM.

A ...
B nyHkTtax ortmpaBiieHus A Ay, ”q"', KOTOpble OyJeM Ha3blBaTh TakKe IOCTaBIIMKaMH,

COCpEeIOTOYEHB! 3aMachl OJHOPOIHOIrO Ipy3a B KomudectBax “ir“z2--%m coorercTBeHHO. B MyHKTHI

B, B,..... B

Ha3Ha4YCHUA ", HNMCHYEMBEIC HOTpe6I/ITeJ'I${MI/I, HaOJICXKUT JOCTaBUTH

COOTBETCTBEHHO ' 2" 7N enuuumiy rpysa.

U3BecTeH TpaHCIOPTHBIA Tapud “¥ - CTOMMOCTh MEPEBO3KM EAMHHILI Ipy3a U3 IIyHKTA A g

; i ) o
MTYHKT E*, i=12,...m, j=12,...n  TpeGyercs COCTABUTb TAKOH ILUIAH [EPEBO3OK Ipy3a, IIPH

KOTOpOM o01masi ctouMocTs F Bcex mepeBo3ok Oblia Obl HAMMEHBIIEH, MPH 3TOM BCE 3asBKH ObUIH OBl
BBINOJIHEHBI.

B TtepmuH "TpaHcmopTHBIA Tapu('" BKIAJIBIBACTCS YCIOBHOEC IOHMMAHUE CTOMMOCTH CIMHMIIBI

rpysa - 3TO MOJKET ObITh ce0ecTOMMOCTb, paccrosinue, Tapud,
BpeMsi, pacxXo/] TOILIMBA UITU AJIEKTPOIHEPTUH U JIP.
[Tyctob CyMMapHbIe 3aracsl Tpy30B y MOCTaBIIUKOB PaBHBI CyMMapHBIM

NOTPeOHOCTSIM MOTPEOUTEINEH:

DTO yciaoBUe Ha3pIBaeTCs yciaoBueM Oamanca. Eciou mis T3 ycimoBue GanaHca BBIMOJHICTCS, TO MOJICIb
T3 Ha3biBaeTcs 3aKpLITON, €clu yCJIoBUE OajaHca He BBIOJIHEHO, TO Mojenb 13 - oTkpeiTasd. CocTaBUM
MaTeMaTU4ecKyro Moaeis T3.

[ycte ™" - KOMMYECTBO  Ipy3a, KOTOPOE  MOCTABLIMK A OTMpAaBISET  MOTPEOUTENIO B, (

. . 5 .
f=12,...m, j=12,...1m) ¢o cronMocTpi0 TEpeBO30K < . JlaHHBIC 3a1a49d MOJKHO IPEACTABUTH B
BUJie TaOIHIEI 1.
Tabnuma 1.
[Totpeburenu
[TocTaBmuku 3anacel
B, B, B,
c 11 C 12 Cin
A, a,
X1 X1z Xin
Cz C3z C2n
A, a,
X 4| -YE_;. X an
[ i i

A el “md . mn e

m m
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Ilo CMBICITY CBOEMY BCIMYMHBI Xy = 0 N JOJIKHBI YAOBJIETBOPATH CICAYIOIINUM OI'PAHUYCHUAM:

e U3 ITYHKTa A pee 3aracol JIOJIKHBI OBITH BBIBE3CHBI (orpanuueHus

Y x,=a(i=12,.,m)

pecypcam): /- ;
e 3asBKH norpedureneu B, JTOJIKHBI OBITDH BBIIIOJIHEHBI (orpannyeHust
m
Y x,=b,(j=12,..n)
MOTPEOHOCTSAM): =

3aTpaThl Ha IEPEBO3KY ! €MHUI[ TIpy3a M3 IIyHKTA IIOCTABKM A g IMYHKT TOTpeOIeHHS

B

oo

I1o

]

coctaBnsiorT “1 M4 pyGneii; o6mas ke CTOMMOCTh BCEX IIEPEBO30K " ! paBHA CyMMeE BCEX TaKHX

m n
F = ZZC *X; — min

3arpar: =l =i
Maremaruyeckas MOCTaHOBKA T3 COCTOUT B CIICYIOIIEM:
COCTaBUTh IJ1aH IIEPECBO30K *u YAOBJICTBOPSIOIINX CHUCTEME OIrpaHUYCHMHU.

Y x,=b,[j=12..n

i=1

n

3 qu‘ =a,li=12,..,m)

j=1
n

a = zb i
)=1

m
YCJIOBUIO HCOTPHULIATCIBHOCTH:

i=1
i)

20 j=12...m,j=12,..n

, TIpU KOTOpOM IiesieBas (PyHKIUS

A0CTUTaCT CBOCTO MHUHUMYMa:

m n
F = ZZC,‘; *X; — min

AJITOPUTM pelleHHs1 TPAHCIIOPTHOM 3a1a4u:

1. CTpOI/IM Ha4YaJIbHBIC ITIJIAaHBI METOJOM CEBEPO-3aIlaIHOTO yIja U HaMCHBIIICH CTOMMOCTH, U3 HUX

BBIOMPAEM JIyUIIHH.

2. HaxomuM TOTEHIMAIBI TIOCTABIIMKOB W  IOTPEOWTENCH, WCIONB3ysl TIEPBOE  YCIIOBHE

LU v, =0,
OIITUMAJIBbHOCTHU IlJIaHA. I ¥

+ r .‘:- "
3. IIposepsieM BTOpOE YCIOBHE ONTHMAIBHOCTH IUIaHA s CBOOOMHBIX KiIeTok ' ‘1= ¢
OHO BBITIOJHEHO, TO MIAH ONTHMaleH. Ec/iu He BBIONHEHO, TO YIydIlaeM IIaH.
4. YnyduieHue miaHa.

a) IIpHU HEBBIITOJIHCHHUU BTOPOT'O YCJIOBHA ONITUMAJIBHOCTH IJIaHA B KJICTKY 3aHOCUM

V. —g
Hapymienne ' '/~ i co 3HakoMm "+". Takue KIETKH Ha3bIBAIOTCS TTOTEHIMATLHBIMY;

- Cp€aur BCEX MOTCHIHUAJIBHBIX KICTOK BBI6I/IDaeM KJICETKY C HauO0OJBIINM HAPYIICHUCM,

i, Ecimm
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- CTPOUM JUIsl BBIOPAHHOM KJIETKH 3aMKHYTBIA KOHTYp, COCTOSIIIIMNA U3 BEPTUKAIBHBIX U TOPHU30HTAIBHBIX
OTPE3KOB MPAMOM, IPUYEM BEPLIMHBI KOHTYpA JIEXKAT B 3aHATHIX KIIETKAX, 32 UCKIIOYEHUEM TOM KIIETKH,
JUI KOTOPO# CTpOUTCSl KOHTYpP. BHibl KOHTYpOB NIpUBEIEHBI HA PUCYHKE |;

- BEPILHHbI
KOHTYpa

Puc. 1 Bugbsl KOHTYpOB MooYepeHO
oMeyvaeM,

3Hakamu "+","-", HaUMHAs C KJIETKH, JJIsI KOTOPOU IMMOCTPOEH KOHTYP;

- cpeaM KIJIETOK, IMOMEYEHHBIX 3HAKOM "-", BRIOMpacM HaMMEHBIIYIO NepeBo3Ky. Ha 3Ty BenumuuHy
YBEIIMUMBAeM TIEPEBO3KH B KJIETKaX, MOMEUYCHHBIX 3HAKOM "+'", 1 yMEHbBIIAeM B KJIETKaxX, IIOMEUYCHHBIX
3HakoM "-". B pe3ymbrare IepeHa3HAuYCHHS ~TEPEBO30K  OCBOOOXKTAETCS  OJHA  KJIETKA.
5.BHOBB NIOJIy4EHHBIN IIAaH IPOBEPSEM HA ONITUMAIIBHOCTD.

3ananmue.

HmeroTes Tpu MyHKTA IIOCTaBKU OJQHOPOJHOro rpy3a Al, A2, A3 u nate nyaktoB B1, B2, B3, B4,
B5 notpebnennss storo rpy3a. Ha mnynkrax Al, A2 ®W A3 HaxoAuTCA TIPy3 COOTBETCTBEHHO B
kommuectBe al, a2 wm a3 rtomn. B nysktelt B, B2, B3, B4, BStpeOyercs pocraBUTH
coorBercTBeHHO D1, b2, b3, b4, b5 Tonn rpy3a. PaccrosHue Mexay NMyHKTaMd MOCTABKA M IYHKTAMH
moTpeOIeHUs TPUBEECHO B Ta0OIHUIIE:

ITynkTsl oTpedaeHns

IIyHKTBI
MOCTABKH

B1 B2 B3 B4 BS
Al D11 D12 D13 D14 D15
A2 D21 D22 D23 D24 D25
A3 D31 D32 D33 D34 D35

Haiitu Tako#t miuaH 3akperyieHus MOTPEONTENe 32 TOCTABIIMKAMU OJTHOPOJHOTO T'py3a, YTOOBI oOIIne
3aTpaThl O MepPeBO3KaM ObUTH MUHUMATbHBIMHU.

al=200, a2=250, a3=200, 28 27 18 27 24

D=[18 26 27 32 21
b1=190, b2=100, b3=120, b4=110, b5=130. 27 33 23 31 34
Pemenne.

1. TloctpouMm HavaibHBIM TUIAH ABYMS METOJAMHU: METOJIOM CEBEPO-3allaJHOr0 yrjia U METOAOM
HaWMCHBIIICH CTOMMOCTH, W BBIOEPEM TOT IUIaH, KOTOPBIM OyJIeT HAWIYYIINM, TO €CTh MOIYYUM
MHHUMAJIBHBIE 3aTPaThI 3a IEPEBO3KY OJHOPOIHOTO Ipy3a.
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A) CtpouM HavaIbHBIN TJIAH METOJIOM CeBEepO-3anaHoro yria. CocTaBUM TaONIHITy 3HAYCHHIA:

[TorpeOuTenu

B1 B2 B3 B4 BS
ITocTaBuiuku

28 27 18 27 24
Al

190 10

18 26 27 32 21
A2

90 120 40

27 33 23 31 34

A3
70 130

[TorpeGHOCTH 190, k 100,90, x 120, 110,70, x 130,k
Yucno Ha3Ha4YCHHBIX nepeBo3ok M+n-1=3+5-1=7, TO €CThb
x, =190, x, =10, x, =90, x,, =120, x,, =40, x, =70, x, =130
HEBBIPOK/ICHHBIN.
IIpn TaKoOM IUIaHE CyMMapHbI€ TPAHCIIOPTHBIE

F=28-190+27-10+26-90+27-120+ 32-40+ 31- 70+ 34-130 = 5320 + 270 + 2340 + 3240 +

+1280 + 2170 + 4420 = 19040/ edunuy)

3amacsl
200, 10,
250, 160,
40, x
200, 130,
K
650=650
HavyaIbHBIN
U3IEPKKU

b) CrpouM HavanbHBIN MJ1aH METOI0M HauMeHbIlel cTouMOCTH. CoCcTaBUM TaOIMIly 3HAUCHUMN:

[Totpeburenu

B1 B2 B3 B4
ITocTaBmuku

28 27 18 27
Al

10 120

18 26 27 32
A2

190

27 33 23 31
A3

90 110

BS

24

70

21

60

34

3amacel

200, 80,

10,

250, 60, x

200, 90, x

IJ1aH

PaBHBI:



[Torpebuoctu 190, x 100,90,k 120, k 110, x 130,70,k  650=650

HavanpHpIi mian:

x,, =10, x,,=120, x,. =70, x, =190, x, =60, x, =90, x, =110
[Ipu TakoM 11aHe TPaHCHOPTHBIEC U3AEPKKH

F=27-10+18-120+24-70+18-190+ 21-60+33-90+31-110 = 270 + 2160 + 1680 + 3420 +

+1260+ 2970 + 3410 = 15170( edunuy)
CpaBHMBasi TPAaHCIOPTHBIE U3EPKKHU, BUAUM, UTO TUIAH, TOCTPOCHHBINA METOJIOM HauMEHbIIIEH
CTOMMOCTH, JTYYIIIH.
2. BeiOupaeM JIydiivii TuiaH ¥ HaXOJIMM [TOTEHIIMAIbl TOCTABITUKOB U MOTPEOUTENICH, UCTIONB3YS MEPBOE

YCIIOBHE ONTHMANbHOCTH miana: "' ¥ =%
[Torpeburenu, * 21 27 18 25 24
[ocraBumku, ™ B1 B2 B3 B4 BS
28 27 18 27 24
0 Al
10 120 70
18 26 27 32 21
-3 A2
190 60
27 33 23 31 34
6 A3
90 +1 110

Hcnons3ys nepBoe yciaoBue ONTUMAIBHOCTH IIJ1aHA, COCTABUM CHCTEMY JIMHEWHBIX YPaBHEHUN JUIsS
OIpEEICHUS TOTCHIUAJIOB:

u, +v, =27
u +v, =18
u +v, =24
u,+v, =18
u,+v., =21
u, +v, =33
u,+v, =31

Cucrema TMHEWHBIX YPABHEHUN COACPKUT 7 YPaBHEHUU U 8 HEU3BECTHBIX, T.€. OHA UMEET
MHOECTBO pelieHui. Tak kak Hy’)kKHO OJHO pelIeHue, TO Jr000i U3 HEM3BECTHBIX 3a7aeM 3HAUE€HUE U
BBIYMCIISIEM OCTaJIbHBIE HEM3BECTHBIE.

1. Iycre "1 = 0 , TOr1a

u,=-3, u; =6, v,=21, v,=27, v,=18, v,=25 v,=24

+ r -':_ N
2. IIpoBepsieM BTOPOE YCIIOBHE ONTHMATBHOCTH TUIAHA U CBOOOMHBIX KiIeTok ¢ ' =%  Ecnu
y

€CTh HapYyLIEHUs, TO 3aHOCUM HX CO 3HAKOM «+». B pe3ynbpTaTe NpoBEepKH MOTYyUNUIIN OJIHY
MOTEHIMATIBHYIO KJIEeTKY. TakuM 00pa3oM, HadalbHbIH IJ1aH HE ONTHMAJIEH.
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3. VYnydmienue miaHa. BeiOupaeM Ki1eTky ¢ MaKCUMalIbHBIM HapyIICHUEM H Ul Hee CTPOUM
3aMKHYTBIA KOHTYP.

[Morpebutenu, *

[¥]

ITocTaBuiuku, ! B1 B2 B3 B4 B5
| 28 27 + 18- 27 24
|
I Al 0 77~ | 120 70
' [
' |
|
|
18 26 27 32 21
A2
190 60
27 33 23 31 34
A3
-90 +1 110
Cpenu KJIETOK, IIOMEYEHHBIX 3HAKOM «“», BbIOMpaeM HAMMEHBIIYIO IIEPEBO3KY:

q = min(90,120) =90
Ha »Ty BenuunHy VyBEJIMYMBAEM NEPEBO3KHW B KIIETKAX, MOMEYEHHBIX 3HAKOM «1+», U YMEHBIIAEM B
KJIETKaX, TOMEUYEHHBIX 3HAKOM «-». B pe3ynbprare nepeHazHaueHus MepeBO30K UMEEM ILUIAH:

[oTpebutenu, * ! 21 21 18 26 24
[MocraBumku, i B1 B2 B3 B4 B5
28 27 18 27 24

0 Al
100 30 70
18 26 27 32 21

-3 A2
190 60
27 33 23 31 34

5 A3

90 110

I/ICHOHBSYSI MEpBOC YCIOBUC ONITUMAJIBHOCTH IJIaHA, COCTABUM CUCTCMY JIMHEHHBIX ypaBHeHI/Iﬁ JJIsA
OIPEACIICHUA ITOTCHIIUAJIOB:
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(u, +v, =27

u, +vy; =18
u, +v; =24
1u; +v, =18
U, +vg =21
Uy +vy =23
\uz +v, =31

CucreMa TMHEMHBIX YpaBHEHUN COAEPKUT 7 YpaBHEHUN U 8§ HEU3BECTHBIX, T.€. OHA UMEET
MHOKECTBO perieHnid. Tak Kak Hy)KHO OJTHO peIlieHue, TO JIF000H 13 HEM3BECTHBIX 33/1aeM 3HAUCHUE U
BBIYMCIISIEM OCTaJIbHbIE HEU3BECTHBIE.

u, =10

1. [lyctob , TOr1a

u,=-3, uy=5 v,=21, v,=27, v3=18, v, =26, v; =24

+v, =
2. IIpoBepsieM BTOPOE YCIOBUE ONTUMAILHOCTH IIAHA [ CBOOOIHBIX KJIETOK ! . YcioBue

ONTUMAILHOCTH BBIIIOJIHEHBI, CII€I0BATEIBHO, IJIaH, COOTBETCTBYIOIIHMI TabIuIle, ONTHUMAJICH.
X15 =100, X3 =30, x5 =70, x5, =190, x5 =60, X33 =90, x4, =110
F=27-100+18-30+24-70+18-190+21-60+23-90+ 31-110 = 2700 + 540 + 1680 + 3420 +
+1260+ 2070+ 3410 = lS()H()l_t'ﬁuuqul

Otser: CpaBHUBAsI TPU METO/1a HAXOK/IEHHS ONITUMAJIbHOTO IIJI1aHA, J1€JIa€M BBIBOJ, UTO METO[

MOTEHIIMATIOB HAXOAUT ONTUMAJIbHBIN TUTAH PEHICHUsI TPAHCTIOPTHOM 3a7]a4M, TaK KaK MMOTyYUIH

MHUHUMAJIbHBIE TPAHCIIOPTHBIC U3AEPK KU paBHbIe 15080 enunui.

dopMa npeacTaBJIeHUs pe3yJbTara:
3. BemonauTh 3amanue. Pemenue mokasaTh MpenoaBaTelnto.
4. OTBETUTHh Ha KOHTPOJIBbHBIE BOTIPOCHI.

KoHnTpoJsbHbIE BONIPOCHI:

Kakue 3a1aun Ha3pIBatOTCsl TPAHCHIOPTHBIMU?

B uem cyTh Kiaccuueckoi TpaHCIOPTHOW 3aJaun’?
Urto 03HauaeT TEPMUH «TPAHCIIOPTHBIN Tapud»?
Kak 3anuceiBaetcs ycnosue 6ananca?

Kak BeIrsiinT MmaTemMaTuyeckasi HOCTaHOBKA TPAHCIIOPTHOM 3a1aun’?
B uem cyTh MeTOAa ceBepo-3ama HOro yria?
OcHoOBHas Ulied METOIa HaUMEHbIIIEH CTOUMOCTH?
B uem cyTh MeTOZA TOTEHIIMATIOB?

Kakne ki1eTkn Ha3bIBatOTCS NOTEHIMAIBHBIMA?
10 Kaxue Bubl KOHTYPOB BbI 3HaeTe?

CoNR~ LN E

Kpurtepun onenkmn:

OneHka «OTIWYHO» CTAaBHUTCSA, €CIM YyYallWiics BBHIONHSET paboTy B IMOJHOM 00beMe C
COOJTFOICHHEM HEOOXOMMOM TTOCIIeIOBATSIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHHI; CaMOCTOSATEIIBHO
U palroHAIbHO MOHTHPYET HE0OX0AUMOe 000pYI0BAaHUE; BCE OMBITHI MPOBOJIUT B YCIOBUSAX U PEKUMAX,
O6€CHqu/IBa}OH_[I/IX nonyquI/Ie HpaBI/IJ'II)HI)IX pe3y.]'IBTaTOB 1 BBIBOOOB, c06m011aeT TpC6OBaHI/I$I HpaBI/I.]'I
0€30MacHOCTH Tpy/Ja; B OTUYETE MPABUIBHO W AKKYpPaTHO BBIMOIHSET BCE 3alUCH, TAOIWIIbI, PUCYHKH,
4epTexH, rpadyKu, BHIYUCICHUS; IPAaBUIBLHO BBITIOIHSAET aHAJIU3 MOTPEIIHOCTEH.

OreHKa «XOpOII0» CTaBUTCS, €CITU BBHIMIOJTHEHBI TPEOOBAHUS K OLEHKE «5» , HO OBUIO JOIMYIIEHO
JIBa - TPU HEJI0UETa, HE O0JIee OJTHON HErpyOool OMIMOKH M OJTHOTO HEJ0UETa.
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O1eHKka «yIOBJIETBOPUTEIBHO» CTaBUTCSA, €CIU padOTa BBHIOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITNIOJTHEHHON YacCTH TaKOB, IO3BOJIAET IOJYYHMTH IIPABWIBHBIC PE3YyJIbTaThl U BBIBOIBI: €CIU B XOZC
MIPOBE/ICHUS ONBITA M U3MEPEHUH OBLITN JTOMYIIEHB! OITHOKH.

OrneHka «HEyIOBJIETBOPUTEIbHO» CTaBUTCA, €CIU paboTa BBINOJIHEHA HE IOJIHOCTBIO U 00beM
BBIIIOJTHEHHON 4acTU padOThl HE MO3BOJSET CHENaTh INPAaBUIbHBIX BBIBOJOB: €CJIM ONBITHI, U3MEPEHUS,
BBIUUCIICHUS, HAOIIOACHUS POU3BOMINCH HEITPABUIIBHO.



JlaGopaTopHoe 3ansaTue Ne 31
IIpumeHeHune MeToaa CTPEbOBI VISl pellieHusl JIMHEHHOH KpaeBoiil 3a1aun

He.]]b: 3HaKOMCTBO C pa3JIMYHBIMU METOJaMU PEIICHUA JIMHEHHBIX Kpac€BbIX 3a7a4.

yMeTh:

— VY1 ncnonp30BaTh BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— Y2 ucnons3oBaTk METOJB! Ul MOMYYEHUS KOJa € 3aJaHHOW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBath POEKTHYIO U TEXHUYECKYIO JTOKYMEHTALHIO;

— Y4 wucronb30BaTh  ClICNUAIM3UPOBAHHBIE TpadUyuecKhe CpelcTBa MOCTPOCHHUS M aHaIu3a
ApXHUTEKTYpPbI IPOrPAMMHBIX MPOYKTOB;

— Y5 opraHu30BbIBaTH 33/JaHHYK0 MHTEIpalMi0 MOIYJIEH B IporpaMMHblE CpelcTBa Ha Oaze
MMEIOLIEHNCSI apXUTEKTYpPhI M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh NpUeMbl pabOThI B CUCTEMax KOHTPOJIS BEPCHIA;

— Y8 BBINONHATH OTJAAKY, WUCIOJIB3Ys METOJbl U HMHCTPYMEHTBI YCIOBHOM KOMIMWIALMHU (KJIAcChl
Debug u Trace);

— Y9 oneHmBath pazMep MUHIMAJIBHOTO HabOpa TECTOB;

— Y10 pa3pabarsiBaTh TECTOBBIE TAKETHI M TECTOBBIE CIICHAPUH;

— Y11 BbIBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE el (pHKALNI;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IIPOTOKOJBI M CTAHAAPThI (hOpMaTHpPOBAHUS
COOOILIEHHI;

— Y13 BBINOJIHATH TECTUPOBAHNE UHTETPALMY;

— Y14 opranuszoBbiBaTh NOCTOOPAOOTKY TaHHBIX.

MarepuanbHoe obecrnevyeHue:
[Taker Microsoft Office, moctyn k Internet pecypcam, cpena mporpammupoBanusi Visual Studio
2019.

3aganue:
CocTraBbTe MAaTEMaTHYECKYIO MOJIEIb 3a/1a4.

IMopsinok BBINOJTHEHHS PA0OTHI:

1. W3yuyuTh TEOpETUUYECKUI MaTEepHUaI MO TEME.
2. CocraBUTh MaTEeMaTHYECKYIO MOJICITh 3a/1a4.
3.  OTBeTHTH Ha KOHTPOJIbHBIE BOMIPOCHI.

4. CocTaBUTh OTUET O MPOETIaHHOMN padoTe.

Xox pa0doThI:
Kparkue Teopernuyeckue cBeeHHUA

Meton cTpensObl (MHOTAA Tak)Ke HAa3bIBAEMBIH OaUIMCTUYECKUM METOJOM WM METOA0M
Ha4aJIbHBIX [1IApAaMETPOB) HE PEIIaeT KPacByIo 3ajauy AJIis1 ypaBHEHMs Disiepa B UCXOJHOW ITOCTAaHOBKE, a
CBOAMT €€ K IMOCJIeIOBATEILHOCTH O0Jiee MPOCTHIX 3a7a4, a UMeHHO — 3aaa4 Komm ¢ ocoObiM oOpazom
c(OpMyYIHPOBaHHBIMU HadaJbHBIMH YCIOBUSMH. Kak W paHee, Mbl pacCMOTPUM BHauajie cClydaii
JUHENHOTrOo ypaBHEHUs Dijepa, MOCKOIbKY JUIsl HETO METOJT CTPEIbObl MPUHUMaET 0c000 MPOCTON BUAL.

910 YU CJIICHHBIN METO/I, 3aKJIIOYaIONIUNACS B CBEJICHUH KpaeBou 3aJ1aun K
peIIeHNIo MocyieaoBareabHoCcTH 3a1au Ko i Toil ke cuctembl AuddepeHIMaTbHbIX ypaBHEHUH.
PaccmorpuM ero Ha mpumepe IpOCTEHINEN 3afadd Uil CUCTEMBI JBYX YPAaBHEHUH IEPBOrO NOpsKa ¢
KpaeBbIMH YCJIOBUSIMHU JOCTATOYHO OOIIETo BUAA



Beibepem mpousBoibHO 3HadeHue U(a) = 1/, pacCMOTPHM JIEBOE KPacBOE YCIOBUE KaK alredpandecKkoe
ypaBuenwue (p {r/, V(«)) = 0 u naiinem u3 "ero F(a) = ?(/;). Bossmem 3uaucuus U(a) = r/, V(a) = % B
KauecTBE HavaJbHBIX ycioBuil 3agaun Komm i cucremsl (2.12a) u npounrterpupyeM 3Ty 3aaauy Komn
JF0OBIM YHCIIEHHBIM MeTomoM. [Ipu stom moayuum perrenue (J(X,rj), V(X,T]), 3aBucsiuee ot /7 Kak ot
napamerpa.

U'(x)= fix.UV),

V'(x)=g(x,U,V), (2.12a)
a<=x<=b,
@ U(a), V(a)=0;y (Ub), V(b)=0. (2.126)

3HaveHue ? BHIOpAHO TaK, YTO HAHJECHHOE PEIICHHUE YIOBICTBOPSET JICBOMY KpacBOMY yCIIOBHUIO (2.126).
OpHako mpaBOMy KpaeBOMY YCJIOBHMIO 3TO PEIIEHHE, CKOPEE BCEro, HE YJOBIETBOPSAET: IIPU €ro
MIOJICTAHOBKE JIeBasi 4aCTh KPAaeBOTo yciaoBus B Touke b, paccmarpuBaemas kak (GyHKIUS TapaMeTpa I He
00paTUTCS B HYJb.

w(n)=w U (b.n).V(b,7)), (2.13)

3ananue:

Pemmts METOZOM CTPENbObI KpaeByro 3a1auy y'" = e* + sin'y ¢ rpanuunbivu yeioBusamu y (0) =
1,y (1) =2 naorpeske [0, 1 ].

3aMeHON MEPEMEHHBIX ¥ =Yo, ¥ = Vi cBelieM auddepeHIinaibHOe ypaBHECHHE BTOPOTO MOpsiaKa K
cucteMe ABYX uddepeHIraIbHbIX YpaBHEHUIH MEPBOro Mopsaka ¢ KpaeBbiMU ycioBusMu yo(0) = 1,

yo(l) =2.
\' —_— .,
Yo =V
' X L "
-‘l =e +.sm,\.,

3amgauy Komm /i mosy4eHHON CHCTEMBbI ¢ HayaJbHBIMU YCIOBUSMH Ha JIeBOM KoHIE jyo(0) = 1,
»(0) -1/ (1. e.y'(0) -1/) 6yaem pematb merogoMm Pynre-Kyrra 4-ro nopsiaka ¢ marom // = 0.1. @yHKIusA
ATy = (JL/7),K(JI>,/7)) na mpasoii rpanune Ttoraa  ectb  70(1)|\vo)=1>vi)=r-2.  31ech
Yo(I)[Vo(0)=p»»»(0)=,; 03Ha"aeT penreHne 3agaun Komm, noayuennoe meronoMm Pynre-Kyrra B Touke b = 1 s
Besmunnbl Yo 1) ¢ navansHeiMu yenoBusmu yo(0) ~ 1, jKi(0) = /7. Tlapamerp 1/ HalijeM, MCIIONbL3YS
cxemy cekymmx (2.20), mpousBOAs «BBICTpeNb» (T. €. MHOTOKpaTHO pemas 3amady Komm) 1o
YIIOBJICTBOPEHHSI YCJIOBHsI Ha MpaBoM KoHie y7(m)"0, KoTopoe 31ech MpuHUMAeT BUI Yn(1)| ... . ... -2
<e, TJie € - 3apaHee 3aJaHHas To4HOCTh. TOYHOCTH e BhIGEepeM paHoi 10 .
[Ipumem B KadecTBe NEPBBIX [BYX 3HA4eHMI mapamerpa p ciemyromue: Iy = 1.0, rj, =0.8. JIBaxkms
pemias 3amayy Komwm ¢ 3TUMH mapameTpamu, MOJXyYHM cleayromue pemenus: yn(1)| ... . ...

=3.168894836 u >’ (1)1 ,,, =2.97483325. Jamee OyaeM BBIUMCIATH HOBBIE NPHUOTMKEHUS
napametpa p no ¢opmysne (2.17). Pe3ynbTarhl npecTaBuM B ClieAyIOlIel Tadauie:

i 7 Yo, omorn 700

0 +1.000000000  3.168894836 1.168894836

1 +0.800000000 2974483325  0.974483325

2 -0.204663797 1.953759449  0.046240551

3 -0.159166393 2.001790565  0.001790565

4 -0.160862503 2.000003115 0.000003115
Tak kak [N(/74)|ps, T. €. ¢ ycnoBusmu yo(0) = 1, y, (0) = ps = -0.160862503:



x|0.0 0.1 02 03 04 05 06 07 08 09 1.0
y|1.0 0993 1.006 1.039 1.095 1.174 1.279 1.412 1.575 1.770 2.000

PaccmoTpuMm Tenephb JMHEHHYI0 KpaeBylo 3ajady, peIICHHE KOTOPOH METOJOM CTpelbObl O0COOCHHO
IIPOCTO:

U'(x)=a,(x)-U + B,(x)-V + y,(x),

Vi(x)=a,(x) U+ By(x)-V + y,(x), (2.18a)
a<=x<=b,
prU(a)+q,-V(a)=t, p,-Ub)+q,-V(b)=t,. (2.180)

Bocnone3yemcsi M3BECTHBIM pe3ylbTaToM #3 Teopud auddepeHIManbHbIX YpaBHEHUN: o0IIee
pellleHre IMHEWHON ~ HEOJHOPOJAHOM  CHUCTEMBbI paBHO  CyMME €€  KaKoro-HuOyJb YaCTHOTO
penieHust u o0IIero pereHus: COOTBETCTBYIONIECH OJHOPOAHONU CHCTEMBI.

Haiinem wyacTHOe perieHre HeOAHOPOAHOU cucTembl (2.18a), monokuB B seBoM ycioBuu (2.186),
Hanpumep, U(a) = py = 0. O6o3naunm 310 yactHOe pemeHue uepes3 Uo(X), Vo(X) u 3amernm, uro Vo(a) =
t/gr PaccMoTpuM  Temepb  COOTBETCTBYIONIYIO OJHOPOAHYIO CUCTEMY € OJHOPOAHBIMU HayaJbHBIMU
YCJIOBUSIMU

U'(x)=a,(x)-U+ B,(x)-V,
( ) |( ) ial( ) } (./’((l)’:/]l:l, V((l)=—ﬂ.
Vix)=a,(x)-U+ f,(x)-V q,
Berunciaum  perienue  otod 3amaun Komm u o6o3Haumm ero uepe3 Uy(X  Vy(X). Paccmorpum
byukipmn U{X) = Ug(X) + C-Ux(X) u V(X) = Vo(x) + C ? V¢(X). OueBuaHO, 4TO B TOUYKE a 3TH QYHKIIUH
YIOBJIETBOPSIIOT KPACBOMY YCIOBHIO:
p-Ula)+q,-V(a)=

P (Uy(a)+C-Ua))+q,-(Vy(a)+ C-V(a))=

p-(0+C-1)+g, -(’—'-#C-[—&)j:C-p, +4,-C-1p, =1,
9 4

[TorToMy ob111E€e pernieHue HeoHOPOAHOM 3a1aun Kolu, yioBiIeTBOpSIIOIIee JIEBOMY KPAaeBOMY YCIOBHIO
(2.186), naercs cnenyromKUM OJHOIIAPAMETPUUYECKUM CEMENHCTBOM

U(x)=U,(x)+C-U,(x), V(x)=V,(x)+C-V,(x). (2.19)
3navyenue napamerpa C BbIOMpaeM Tak, YTOOBI YAOBIETBOPUTH MPAaBOMY KpaeBoMy yciioBHIO (2.186):
i Uy (b) + q,-V,(b)—t, .
p,-U,(b) + q,-V(b)
Hckomoe penienne kpaeBoii 3aiaun (2.18) Toraa Haxonutces no ¢popmyne (2.19).

Wtak, pernienue JWHEHHOW KpaeBOW 3ajaud TpeOYeT TOJIBKO JIBYX «BBICTPEIIOB» - BCIIOMOTATENIbHBIE
3agaun Komm pemarorcst ABaK/Ibl.

(2.20)

®opma npeacraBjIeHus pe3y/bTara:
1. BemonHuTs 3a1anue. Pemenue nokasaTh MpernoaaBaTelio.
2. OTBeTHTH HA KOHTPOJIEHBIC BOIIPOCHI.

Kpurepum ouenku:

OneHka «OTIUYHO» CTAaBUTCS, €CIM Y4YalMiics BBINOJMHSAET pPabOTy B IOJHOM OOBEME C
COOJIIOICHEM HEOOXOIUMOM MOCIIE10BaTEIbHOCTH IPOBEIECHUS ONBITOB M U3MEPEHUH; CaMOCTOATEIBHO
U PallMOHATIBHO MOHTHPYET HE00X0AUMOE 000PYI0BaHHE; BCE OBITH IPOBOIUT B YCIOBUSIX U PEKUMAX,
o0ecrneynBaoIUX MMOJy4eHHE MPABWIbHBIX PE3yJIbTATOB M BBIBOJIOB; COOJIIOJAET TPeOOBAHUS NpPaBUI



0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO W AKKYPATHO BBIMOJHSET BCE 3aIMCH, TAOIUIbI, PUCYHKH,
YEpTEXKH, TpauKU, BEIYUCICHHS; IPABUIHHO BBITTOJIHICT aHAJIU3 TIOTPEITHOCTEH.

OrneHKa «XOpOIIO» CTaBUTCS, €CITU BBHIMIOJTHEHBI TPEOOBAHUS K OILEHKE «5» , HO OBUIO JOIMYIICHO
JIBa - TPU HEJI0YETa, HE O0JIee OJTHON HErpyOOl OIIMOKH M OJTHOTO HEJ0UETa.

OrneHka «yIOBICTBOPUTEIHHO» CTABUTCS, €CIM PadOTa BBIIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, MO3BOJISICT IOJIYYHTh IMPaBHIIbHBIC PE3YybTaThl M BBIBOJBI: €CIM B XOJIE
MIPOBEJICHUS OIBITA U U3MEPEHHH ObLTN JOMYIIEHBI OIIUOKH.

OreHKa «HEYIOBJICTBOPUTEIBLHO» CTAaBHTCS, €CJIM padoTa BBIIIOJIHEHA HE TMOJHOCTBIO U 00BEM
BBITIOJIHCHHOW YacTH pabdOThl HE MO3BOJIAET CAENATh MPABWIBHBIX BBIBOJOB: €CIIM OMBITHI, U3MEPEHUS,
BBIYHMCIICHHS, HAOJIIOICHUS IPOU3BOIUINCH HEMTPABUIIHHO.



JlaGopaTopHoe 3ansTHe Ne 32
3amaya o pacnpeeeHUH CPeACTB MeKAY NpeANnpUITUSIMH

He.]]b: HAY4YUTHECA pCUIaTh 3aa4 METOAOM pacpeAaCICHUA CPEACTB MCKIAY NPCAIIPUATHUAMMU.

Bbinosinus padory, Bel Oynere:

yMeTh:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnonp30BaTh METOABI ISl TIONYYEHHs] KOJIa C 33aHHOM (DYHKIIMOHATBHOCTBIO U CTEIEHBIO
Ka4yecTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUAIM3UPOBAaHHbIE TIpaduyecKre CpeAcTBa IMOCTPOSHHUS U aHAIW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33JaHHYIO HMHTCTPAIMI0 MOJAYJCH B MpOrpaMMHBIE CpEICTBA Ha 0Oase
MMEIOIIEICS apXUTEKTYPhI ¥ aBTOMATU3AIIUH OU3HEC-TIPOIIECCOB;

— Y6 onpenensite UICTOUHUKU U IPHEMHUKHU TAHHBIX;

— Y7 ucnonp30BaTh NpUEMBbI pabOThI B CUCTEMaX KOHTPOJISI BEPCUI;

— VY8 BBIIONHATH OTIAIKY, MCHOJIB3YS METOAbl U MHCTPYMEHTHI YCIIOBHOM KOMITMJISIIIUK (KJIaCChI
Debug u Trace);

— Y9 onenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbiBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— VY11 BBISBIATH OMIMOKH B CHCTEMHBIX KOMIIOHEHTAX Ha OCHOBE CIICIIH(DHKAITHIA;

— VY12 wucnonp30BaTh pa3iIMUYHBIC TPAHCIIOPTHBIC TPOTOKOJBI W CTAaHIAPTHI  (HOPMATHPOBAHUS
COOOIIEHNI;

— Y13 BBINONHATH TECTUPOBAHNE UHTETPALIHY;

— Y14 opraHu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuanbHoe obecrneyeHue:
[Taker Microsoft Office, moctyn k Internet pecypcam, cpena mporpammupoBanusi Visual Studio
2019.

3aganue:
CocraBbTe MAaTEMaTHYECKYIO MOJIEIb 3a/1a4.

IMopsinok BbINOJTHEHHS PA0OTHI:

1. W3yuyuTh TEOpETUUYECKUI MaTEepHUaI MO TEME.
2. CocTaBHTHh MaTeMaTHYECKYIO MOJICTh 3a/1a4.
3. OTBeTHTH Ha KOHTPOJBHBIE BOIIPOCHI.

4. CocTaBUTh OTUET O MPOCTIaHHOM padoTe.

Xon paborsr:
Kparkue Teopernueckue cBegeHHs

ITo mpoM3BOJICTBEHHOM MPOrpaMMOii TOHUMAETCss HOMEHKJIaTypa U 00beM BBIITYCKa MPOJYKIIHH.
Ee ¢opmupoBanne — ogHa W3 LEHTpaJbHBIX 3a/ad TEKYIIEro IiaHupoBaHus. Kaxaoe mpenmpusitue
3aWHTEPECOBAaHO B ()OPMHUPOBAHUH ONTHUMAIBLHON MPOM3BOJACTBEHHOM mporpammsl. [loa Helt mOHUMAIOT
IporpaMMy, KOTopasi B HauOoJIbIlIel CTENEHH YYUTHIBAET 3allpoChl MOTPEOUTENEH, OTBEYAaET CTPYKType
peCypcoB TPEANpHUATHS U 00eCHeunBaeT HAWIYYIIUEe pPEe3yJIbTaThl €ro JeSTeIbHOCTH MO MPHUHSATHIM
KPUTEPUAM.

M3BecTHBI HOPMEI pacxXxoZia MaTepruajioB IIEPBOTro U BTOPOTO BUAOB HA BBIITYCK CIUHUIBI ITPOAYKIIUA
u o0mmas TPyIOEeMKOCTh €IMHHIIBI M3AEIHs, LEeHbl (ONTOBbIE) HAa €IUHMILY BBITYCKAa€MOM NPOIYKIINH,



ce0eCTOMMOCTh U MPUOBLIb €IMHULBI W3JENNs, MUHUMAIbHOE U MaKCHUMAaJbHOE KOJUYECTBO Ka)JIOTO
u3lenusi B MPOM3BOACTBEHHON MporpaMMe, ONpeneNseMble CIpPOCOM, JAOMyCTHMas ToAoBas
TPYAOEMKOCTh, BO3MOXHBIH 00OBEM pacxofa pPEecypcoB Ha IMPOU3BOJCTBO MPOAYKLIUH, KOHTPOJIHHOE
(mpenenbHOE) 3HAUEHUE CEOECTOUMOCTH, a TAKXKE OTPAHHUYEHUS MO 00bEeMy peanu3yeMoil MpOAYKLUHUU U
KOHTPOJILHOMY 3HAYE€HUIO PUObUTH. VIcX0qHbIE TaHHBIE IS MOJICNIM IPUBEACHHI B Tabm. 1, 2, 3
O6o03HaunM vepes X , j€1;24 - rogoBoe KOJUYESCTBO -0 M3/EIHS B IPOU3BOJICTBEHHOM MPOTrpaMMe.
PaccMmoTpuM 1Be 0JTHOKpUTEpHATIEHBIC 331a4H LIET0YUCICHHOTO TPOrPaMMHUPOBAHUSI.
1) @yHkuus uenu — npuObLIb OT pea3aluy TPOAYKIIUU:

24
Z, =pr.\'{ — max (N

2) OyHKIMSA LT — TPYJ0EMKOCTb IIPOM3BOICTBEHHON ITPOrPaMMBI
Z, = Zt‘,.\'l — min

J=1

Orpanunuenus /i 00enx 3aaau:

24
Zt,.\": <T

i=1

24

Zm”.\'l <M,

j=1

24

zm_, IS M,

i=l1

24

Zc',.x, <C

i=1

24

Zaf.\'l. >V (3)
i=1

i p.x. ZP
i=1

L.S.\‘.SU,,]'GE
/ / J7

rIe Xj — TOJ0BOE KOJHYECTBO j-TO H3JENHS B MPOU3BOJICTBEHHOH mporpamme (IEIOYHCIICHHAsS
BEJIMYMHA);
aj — 11eHa (OnTOBAas) €IUHMIIBI J-T'O U3/ICIINS,
Cj — ce0eCTOMMOCTb Ha eIMHUILY j-T'O U3JeHs;
Pj — MPUOBLIb €ANHUIIBI j-TO U3ICIIHS;
t] — oO11ast TPyIOEMKOCTh €TUHHIIBI j-TO H3/ICIIHS;
MIij — HOpMa pacxoa i-ro JUMHUTUPYIOIIETO BUIa MaTepHrasia Ha eAUHUILY j-TO M3,
T - MakcUMaIbHO JOMYCTUMAsI TOI0Bast TPYA0EMKOCTh MPOU3BOACTBEHHOMN MPOTPaMMBbI;
Mi - MakcHMMaJbHO BO3MOXHBIH O00BEM pacxoja Ha MPOU3BOACTBEHHYIO MPOrpaMMy i-TO
JTUMUTHPYIOIIETO BHJIa MaTepUajoB, OOYCIOBICHHBIH BO3MOKHOCTSIMH €TO MOCTaBKA U UMEIOIIMMHUCS
3aracamu;
L j - MUHMMaIBHOE KOJMUYECTBO j-T'O U3JICITHUS;
U j - MakcUMaTbHOE KOJMYECTBO j-T0 U3Aeus (OMPeae/IIeTCs CIIPOCOM);
C - koHTpONBHOE (TIpEeTbHOE) 3HAaUCHHE TI0 Ce0ECTOMMOCTH;
V - KOHTPOJILHOE 3HAYEHHE 10 00BEMY TIPOU3BOJICTBA TIPOIYKITHH;
P - KoHTpONBHOE 3HAYECHHE IO TPUOBLITH.
[TepBas rpyrmma orpaHnyueHui (IEpBBIC TPU HEPABEHCTBA B cucTeMe (3) mpeacTaBiseT co0oit
OTpaHUYEHUS HAa PECYPCHI, BTOpas TPYIIa OrpaHHuEHUN (YETBEPTOE, MATOE U IIECTOE HEPABEHCTBA



cUCTeMHI (3) — ATO OTpaHUYEHUS IO OCHOBHBIM TOKA3aTEIsIM JAeSITeIbHOCTH MPEANPUATHS, TPEThs TPYIIIa
orpaHu4eHUH (MOCIeAHNUE COOTHOIICHUSI B CUCTEME (3) — 9TO OrpaHUYEHHS TI0 CIIPOCY (COBITY).
WUcxonupie nanHvie

B ta6n. 1 mpuBenensl: mlj ,m2j — HOpMBI pacxojila MaTEpPUaJIOB MEPBOrO U BTOPOrO BHJIOB HA BBIMYCK
€IMHUIIBI POYKIIUU U 00IIast TPYAOEMKOCTb tj €IMHHIIBI j-TO U3ICTIHSI.

Ta6mmma 1 VicxonHble JaHHBIC IS IEPBOW TPYIIIBI OTPAHUYCHHMA

Hopua pacxoaa Tov )
MATCPHATIOB HA CIHHMITY Ppecee
Haswesosasie NPOIyELMS apo TR L. B
m. .t nlL, . 5T
L. Fpoxor THT-IM 480 1.30 488.19
2 Fpoxor THT-2M 420 L10 55350
3. I'poxor TH-IK 134 1.20 667 3%
4. I'poxor THI-2K 410 1.20 976.10
5. Fpoxor THII3K 453 1.23 113742
6. Fpoxor THCTI-VKA 461 L12 175071
7. I'poxor THCT-AK 140 142 256330
£ poxor THCII-AK 423 1.32 2061.76
9. Cenaparop [IBM-1 338 040 35890
10. Cenaparop ITEM-2 3.10 058 396,94
11. Cenaparop 36M-111 325 0,63 1079.40
12. Cenaparop 3EM-I12 34 0.75 1687.72
13. Cenaparop 3BC 13.22 0.83 416,60
14, Murarean JT-1A 130 1.20 33134
15. Murarean T-2A 1.20 1.50 347,11
16. Murarean [IK-1 14 134 47425
17. Murrarenn [K-2 1.50 148 4909
IR, Murarean [IK-3 112 1,56 64793
19. Byp. crasxn CBHI-MHA 250 2,10 1091930
20. Byp. crauxu P 250 200 2324000
21. Canoxojasste saross SBC-1M 222 050 354360
22 Cavoxoaswe saross SBC-2M 243 0,78 4769.16
23. Norpysognnie Mammss [TT 1.80 3.30 101136
24. Morpysosunte Manmss [17] 1.87 350 625886
B Tabm. 2 IMPUBCACHBI: aj — ICHBI (OHTOBBIG) Ha CIUHHULY BBIHYCKaCMOﬁ IpOaAYKIIUH,

ce0ecTONMOCTh Cj (TIepeMeHHbIE U3JIEPIKKH, TPOU3BOICTBEHHBIE MaTepHAIbHBIC 3aTPaThl) HA EAWHUILY j-
ro u3fenus; pj — OpUOBUIL CIMHULBI j-TO HM3JCIHs; MUHHMAIbHOE KOJWYECTBO K M MaKCHMAaIbHOE
KOJIMYECTBO K |-TO M3/IENHs B TIPOU3BOICTBEHHON IPOTPAMME, j ONPEIENIeMbIE CIIPOCOM.

Tabnuua 2 VicxonHble JaHHBIE AJI BTOPOM U TPEThEH IpyIi orpaHu4eHui



a;,mic.pyo. | ¢, mic.py6. | p;, wc. | L. U,

pyo. T T
1. Fpoxor THT-1M 64,23 40,16 24,07 15 25
2. I'poxor T'UT-2M 73,06 45.29 27,77 15 25
3. I'poxor I'HJI-1K 48,43 35,59 12,84 3 10
4. I'poxor F'MJI-2K 75.93 69,10 6,83 3 10
5. I'poxor 'MJI-3K 87,72 79,83 7,89 8 12
6. I'poxor THCJI-YKA 162,68 149,01 13,67 8 12
7. [poxor THCT-AK 250,05 230,04 20,00 8 12
8. I'poxor F'HCJI-AK 317,65 279,53 38,12 4 8
9. Cenaparop I[TBM-1 88,81 81,35 7.46 80 120
10. Cenaparop ITBM-2 137.45 126,45 11,00 25 40
11. Cenaparop DbM-I11 186,93 268,24 18,69 8 12
12. Cenaparop 3bM-I12 290,96 266,52 24,44 3 7
13. Cenaparop DBC 42.21 37,57 4.64 5 15
14. Murarenn AT-1A 36,75 34,18 2,57 5 15
15, Turarenu AT-2A 40,98 36,88 4,10 5 15
16. Murarenn [TK-1 36,41 33,35 3.06 5 15
17. Murarenn [MK-2 53,13 47,29 5.85 10 20
I8. Murarenu IK-3 59,08 54,35 4,73 5 15
19. Byp. cranku CBII-MHA 1322,82 1203,76 119,05 38 42
20. Byp. craukun PJ] 2408,95 2206,60 202,35 1 4
21. Camoxoausie Baronsl SBC-
IM 386,72 344,18 42,54 38 42
22. Camoxojubie Baronst SBC-
M 450,68 414,62 36,05 8 12
23. TMorpysounsie mamuel [T [ 91,08 84,70 6,38 25 35
24, Iorpysounsie Mawmns [1]] | 532,18 478.96 53,22 3 7

B kauecTBe MCXOJHBIX OIpPaHUYEHHM paccMaTpUBAIOTCS OIPAaHUYEHMS] HA JOIYCTHUMYIO TOJIOBYIO
TpynoemkocTs T, BO3MOXHBIM 00BeM pacxona pecypcoB M1, M2 Ha npou3BOACTBO NPOIYKIIMH,
KOHTpOJIbHOE (TIpeleNbHOe) 3HaueHHe ce0ecTOMMOCTH (IepeMEeHHBIX u3aepxkek) C, MakcHMaibHbIE
3HA4YEeHUs KOTOPBIX IMpeJCTaBleHbl B Tabiauie 3, a TakkKe OrpaHHYEHHUs MO0 00beMy pealnzyeMoit
MPOAYKIMH V U KOHTPOJBbHOMY 3HAUEHHUIO MPHUObUIN (BeJIMYMHE MOKPBITUS) P, MUHUMAaNIbHBIE 3HAUEHUS
KOTOPBIX TaKKe MpeJCTaBIeHbI B Ta0. 3
Tabnuna 3 McxoaHble JaHHbIE IS TPABbIX YacTel OorpaHUYeHUi

| Pasimsinx
Nosassrcan -
osasrtemn
ROMTPO SRMOC MAFNOHNE DO OOMOWY PR 1M Fyewod

oy b, vee pylh

’\-nnpn IR0 THIseIne o coboctonmoctn €, e pyi
100 497

MR JTYC MmN Toaomnn mpatuis /', nac, pyts
VHiN

MAKCHMLTIID S0YC TN Tt RaN TPYRCMEOCTH
CPOIEIOIC TN IOIN FIPOCPassig TR K91 420
Marcrmmrnmah o0nest 1ocTusnm W | 360 206
| MarepmLon M., $32.800
\

3ananmue.

HeobxonmuMo paccuutaTh TOAOBOE KOJIMYECTBO MPOU3BOJACTBEHHOW TWporpamMme Hjisi JABYX
OJTHOKPUTEPHUATBHBIX 3a7a4. B mepBoit 3amaue meneBast GyHKIUS — TpUOBUTb MPEANPHUATHS, BO BTOPOM
3ajjaue — TPYJAOEMKOCTh MPOU3BOACTBEHHON mporpamMmbl. HamucaTs mporpammy (HCIONB30BaTh METOT
BETBEH W rpaHuIl) MO0 UCTIOIB30BaTh BCTpoeHHbIe hyHKIMM Mathcad.

BapuanTe! 3a1anui.

C mnoMompl0 HOPMATBHOTO JATYMKa CIYYalHBIX YHCET CTeHEpUpPOBATh TPAHWYHBIC 3HAYCHHS
nokazareneit Ak , k =1,...,6 , nmpuBeeHHBIX B TabnuIe 3, MPU ATOM 3HAYEHUS, IPUBEIEHHBIE B Ta0m.3
paccMmarpuBaTh Kak cpenHue 3HaueHus. HoBoe 3HaueHue mokaszaTelns paccuuThiBaetcs mo popmyne Ak =
Ak+0,1-An,k=1,..6,k



rzie N — HopMaslbHad ciayvaitHas BennuuHa N (0,1) .

dopma npeacTaBieHus pe3yabrara:
1. BemonuuTs 3ananue. Pemenue nokasaTth nNpernoaaBaTelto.
2. OTBeTHTb HAa KOHTPOJIbHBIEC BOIIPOCHI.

Kpurepun onenkmn:

OneHka «OTJIMYHO» CTAaBUTCS, €CJIM Y4YallUiics BBIIOJHSAET pPabOTy B MOJHOM OOBEME C
COOJIIOICHEM HEOOXOIMMOH MOCIIeI0BaTEIbHOCTH IPOBEICHUS ONBITOB M U3MEPEHUH; CAMOCTOATEIBHO
U PaLlMOHAIBHO MOHTHPYET HE00X0AUMOE 000PYI0BaHHE; BCE ONBITH IPOBOIUT B YCIOBUSAX U PEXUMAX,
o0ecTeYnBaONIUX IOJIyYCHHE MPABHIBHBIX PE3yJIbTATOB M BBIBOJOB; COOJIIOJAET TPEOOBAHUS MPaBUI
0€30I1aCHOCTH TpPYyZa; B OTYETE MPABWJIBHO U AKKYpaTHO BBINOJIHAET BCE 3alUCH, TaOJIMIbI, PUCYHKH,
4epTEkKH, rpaduKu, BBIYUCICHUS; TPABUIBHO BBIIOJIHIET aHAN3 TOTPEIIHOCTEH.

OreHKa «XOpOILO» CTaBUTCA, €CIIM BBINOJIHEHbl TPEOOBAaHUSA K OLEHKE «5» , HO ObUIO JOIYLIEHO
1IBa - TPU HeJ04eTa, He Oosiee 0JHON Herpy0oil OIMOKU U OJTHOTO HEOUETA.

OrneHka «yIOBJIETBOPUTEIBHO» CTaBUTCSA, €CIU pabdoTa BBIIOJHEHA HE IOJIHOCTHbIO, HO 00BEM
BBIIIOJTHEHHON YacTH TaKOB, MO3BOJIAET IOJYYMUTH IPaBHIbHbBIE PE3YyJbTaTbhl U BBIBOJBI: €CIU B XOE
IIPOBE/ICHUS OIBITA U U3MEPEHUH ObLIN JIOMYILEHb! OLTHOKH.

OneHka «HEylIO0BJIETBOPUTENIbHO)» CTaBUTCS, €CIU padoTa BBHINOJIHEHA HE IOJHOCTBIO U 00BEM
BBINOJIHEHHOM 4YacTh pabOThl HE MO3BOJISIET CHENIaTh MPABUJIbHBIX BBIBOJOB: €CIH OIBITHI, U3MEPEHMUS,
BBIUHCIICHMSI, HA0II0I€HUSI TPOU3BOJMINCH HEIIPABUIIBHO.



JlaGopaTopHoe 3ansaTue Ne 33
3amaya o 3aMeHe 000pPy10BaAHUS

He.]]b: HAY4YUTHECA pCHIaTh 3a1a4r O 3aMCHE O60py,Z[OBaHI/IH.

Bbinosinus padory, Bel Oynere:

yMeTh:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KaueCTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUAIM3UPOBAaHHbIE TIpaduyecKre CpeAcTBa IMOCTPOSHHS U aHaIW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TIPOrpaMMHBIE CpelCcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensite UICTOUHUKU U IPHEMHUKHU TAHHBIX;

— Y7 ucnonp30BaTh NpHUEMBI pabOTHI B CUCTEMaX KOHTPOJISI BEPCHI;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbiBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OIIMOKY B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(DHKAIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHIApTHl (pOpMaTHpPOBAHUS
COOOIIEHNI;

— Y13 BBINONHATH TECTUPOBAHNE UHTETPALIHY;

— Y14 opraHu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuanbHoe obecnedyeHue:
ITaker Microsoft Office, noctyn k Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO0 MOJIETH 3a71au.

ITopsinok BbINOJHEHHS PadOTHI:

1. W3yuuTh TEOpeTUUYECKUI MaTepual Mo TEME.
2. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1au.
3. OTBeTHTH HAa KOHTPOJIEHBIEC BOTIPOCHI.

4. CocTaBHUTb OTYET O MPOJIETaHHOI padoTe.

Xon paborsr:
Kparkue TeopeTuueckne cBe1eHHUs

[Mnanmpyercs OJKCIUTyaTalss oOOOpYIOBaHHMS B TEUEHHE HEKOTOPOTrO TMepHoja BpEeMEHU
MIPOIOIDKUTENIHHOCTRIO N JieT. O0opynoBaHWE WMEET TEHACHIMIO C TEUYEHHEM BPEMEHHU CTapeTh M
MPUHOCUTh BCE MEHBIIYIO TOMOBYH NpuObLIL 1(t) (t — Bo3pact obopynoBanwmsi). IIpu 3TOM ecTh
BO3MOXKHOCTh B Hauaje J000ro roja MmpoaaTh ycTapeBlnee oOOpymoBaHuMe 3a IieHy S(t), KoTopas,
pa3zymeercs, TOXe 3aBUCHUT OT BO3pacTa, M KyIHUTh HOBoe oOopynoBaHue 3a 1eHy P. TpeOyercs Haiitu
ONTUMABHBIA TUTAH 3aMEHBI 00OPYIOBaHUS C TE€M, YTOOBI CyMMapHas MpUOBUIL 32 BCE n JIET OblIa
MaKCUMaJbHOW, YYHTHIBas, YTO K Hadaldy OKCIUTyaTallMOHHOTO TMepHoia BO3pacT OO0OpyAOBaHUs
cocTaBysieT to t eT. BXoAHBIMU NaHHBIMU B 3TOH 3a/Jaye SBIAIOTCS MPHUObUIH 1(t) OT AKCIUIyaTaluu B
TEYCHHE OJIHOTO Toa 000PYIOBaHUS BO3pacTa t IeT
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BriOepeM B kadecTBe IIara ONTHMU3ALMIO IIaHA 3aMEHBl 000PYAOBaHMS 32 TOABI C K-Tro mo n-i.
OueBHIHO, YTO MPHOBUIL OT SKCIUTyaTallud OOOpYAOBaHUS 3a STH TOAbl OyIeT 3aBUCETh OT TOrO,
HACKOJIbKO ONTUMAJIBHO MPOU3BOJMUTCS €ro 3aMeHa. OJTHaKO MaKCUMAJIbHO BO3MOKHAS TIPUOBUIb 3aBUCUT
emeé U OT TOro, KaKoB BO3pacT 00OpYIOBaHMs K Hayaly paccMarpuBaemoro mepuona (T. e. k-ro roga).
[TockonbKy mporiecc onTUMHU3auM Benérest ¢ mocineanero mara (k = n), Ha k-M mare Mbl He 3HaeM, B
kakue u3 jet ¢ 1-ro mo (k—I)-it momkHa OCyIIeCTBIATLCS 3aMEeHa, COOTBETCTBCHHO, HE 3HACM M BO3pacTa
obopynoBanusi K Hadanmy k-ro roma. IIpo 3Ty BenuumHy, KOTOPYIO MBI 0003HA4YMM t, MOYKHO JIMIIb
CKa3aTh, YTO OHA HE MOJXKET MpeBbIIath to + K — 1 (Takoro Bo3pacta qocTuraet obopymoBanue 3a k—1 roj
SKCIUTyaTallMi, YYUThIBAs, YTO K Hayally 1-ro rojpa ero BO3pacT COCTaBJsd to JIET), U HE MOXET ObITh
MeHbIe 1 (3TOT Bo3pacT obopyaoBaHue OyaeT UMETh K Hadany k-ro roga, eciiv 3aMEHUTH €0 B Hauaie
npensiayiiero (k—1)-ro roma). Ilepemennas t B JaHHON 3amade SBJISICTCS TMEPEMEHHOW COCTOSHUS
cuctrembl Ha k-m mare. [lepemenHoi ympaBieHuss Ha k-Mm 1miare sBIsSeTCS JIOTHUECKas IEepeMEHHas,
KOTOpass MOJKET NPUHHMATh TOJBKO ABa 3HaYeHHA — «C» mimum «3» — COXpaHUTh WM 3aMEHUTh
obopymoBanue B Havane k-ro roma. ®dynkuuio bemimana Fy (f) ompemenuM kak MakCHMalIbHO
BO3MOXKHYIO NMPUOBLIL OT 3KCIUTyaTalluu 000pya0BaHMs 3a rojibl ¢ k-ro nmo n-if, ecnu K Hayainy k-ro roga
BO3pacT 000pya0BaHUs cOCTaBisul t eT. [IpuMensisi To Ui UHOE yrpaBiIeHUE, Mbl IEPEBOIUM CHCTEMY B
HEKOTOpPOE HOBOE COCTOSTHUE, a IMEHHO, €CITi B Havajie k-ro rojga o60pynoBaHie COXPaHUTh, TO K HAYaILy
cienyromero (k+1)-ro roga ero Bozpact yBenuuutcs Ha 1 (COCTOsIHME CHUCTEMBI CTaHeT t+1), a ecnu Mbl
MpOJIaIuM CTapoe 00OpyAOBaHHE W KymUM HOBoe, Kk Hauany (k+1)-ro roga oHo mocturHer Bo3pacrta |
(cocTosiHME CUCTEMBI CTaHeT 1).

3aganue:

Haiit onTumanbHbIi M1aH 3aMeHbl 000PYIOBAaHUS HA MEPHOJ MPOJOKUTENBHOCTRIO 6 JIET, eCiu
roJioBast MpUObLIL U OCTATOYHAsA CTOMMOCTh B 3aBUCMMOCTH OT BO3pacTa 3a/1al0TCsl 3HAUCHUSIMU:
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Pemenue. [ aran. YcnosHas onrrumusanus 1-i mar. k = 6.
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II oramn. be3yciioBHas onTuMu3anus

Pesynbrarel Berumciennii ceoauM B Tadn. 7 (k — rox skcrmyaranum, t — Bo3pact o0opyaoBaHUs,
aneMeHThI Tabuibl — Gyuknuu bemmmana Fk i (t (1)):



Tabnuua 7

k/1 0 [ ) 3 4 5 6
| 6l
2 S0 49
3 41 39 38
4 32 29 28 26
5 22 21 18 15 13
i) 11 11 10 8 6 3

MaxkcuManbHO BO3MOXKHAsI IPUOBUTH OT AKCIUTyaTallii 000pyIoBaHus 3a ToAbl ¢ 1-ro mo 6-it V =
F1(1) = 60 nocturaercs, ecinu Ha 1-M Toy HEe MPOU3BOANUTH 3aMeHY. Toraa K Hadary 2-ro Tojia Bo3pacT
obopynoBanusi OyneT paBeH 2 rojgam. B sTom ciiydae MakcHMyM MPHOBUIA 3a TOABI CO 2-TO MO 6-i
JOCTUTAETCS TaKXkKe, ecIu 00opyaoBaHue coxpaHuTh. K Hauanmy TpeTbero roga ero Bo3pact CTaHeT 3 roja.
[Tpu >TOM Il MONydyeHHs MaKCUMyMa MPHOBUTH 3a OCTaBIIMECS ToAbl HeoOXonumo 00opynoBaHHE
3ameHuTh. K Hauany cieayromiero, 4eTBEPTOro roja Bo3pacT 000pyAOBaHUS CTAHET PaBHBIM | romy, U T.
1. Takum 00pa3om, 3aMeHyY Ha/l0 IPOM3BECTU OJIMH pa3 — B Havaje 3-T0 roja SKCIIyaTaluu.

@®opma npeacTaBJieHus pe3yabTaTa:

5. BrmonauTk 3ananue. Pemenue nokasars npenogaBaTeio.

6. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurepun oneHku:

OneHka «OTJIMYHO» CTAaBUTCA, €CJIM Yy4YallMuiics BBIIOJHSET paboOTy B IIOJIHOM 00beMe C
coOroIeHeM HEeOOXOMMOMN MOCIeI0BAaTEIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHHI; CAaMOCTOSTEIHHO
U PallMOHATIBHO MOHTHPYET HE00X0AUMOE 000pYI0BaHHE; BCE OTBITHI IPOBOJUT B YCIOBHUSIX U PEKUMAX,
00ecreurBaIIUX MOMy4YeHUE MPAaBUIBHBIX PE3yIbTAaTOB M BBIBOJOB; COONIOAAET TPeOOBaHUS IPABHI
0€30MacHOCTH TpPyHa; B OTYETE MPABWIBHO M AKKypaTHO BBINOJIHSET BCE 3aIMCH, TaOJHIIBI, PHCYHKH,
YepTexkH, rpadyKu, BHIYUCICHUS; PABUIBHO BBHITIOIHSIET aHATU3 MOTPEIIHOCTEH.

OneHka «XOpOIIO» CTaBUTCS, €CIU BBINOJIHEHbI TPEOOBAaHUS K OLIEHKE «5» , HO ObUIO JOMYIIEHO
7IBa - TP HEJ0UeTa, He Oosiee OIHON HerpyOo OMIMOKY U OJJTHOTO HEAOYETa.

OneHka «yAOBJIETBOPUTEIBHO» CTaBUTCS, €CIM pabOTa BBIIOJHEHA HE IOJHOCTHIO, HO 00BEM
BBITIOJIHEHHOW YaCTH TaKOB, MO3BOJISIET MOJYYUTh MPABUIIBHBIE PE3YNbTaThl M BBIBOJBI: €CIH B XOJE
MIPOBEJICHUS OIbITa U U3MEPEHUH ObUTN JOMYIIEHBI OIINOKH.

OrneHka «HEyAOBIETBOPUTEIHLHO» CTaBUTCS, €CIU paboTa BBHIMOJIHEHA HE MOJIHOCThIO M 00beM
BBITIOTHEHHOM YacTH pa6OTI)I HC TMO3BOJACT CACTIATh NPAaBUIJIIBHBIX BBIBOAOB: €CJIM OIBITHI, USMCPCHU,
BBIYHCIICHH S, HAOIIOICHUS] TPOU3BOIMIINCH HEMTPABUIIBHO.



JlaGopaTopHoe 3ansitue Ne 34
Haxo:xknenue kpaTyailmux nyreii B rpage. Pemenue 3a1aum 0 MAKCHMAJIbHOM MOTOKE

Heans paboTbl: PemmTh 3a7auy 0 HaXOXACHUU KpaT4alimux myrted B rpade. PemmuTs 3amauy o
Hax0JICHUU MaKCUMAJIbHOTO TIOTOKA.

Beinosinus patdory, Bel Oyaere:

yMeTh:

— VY1 ncnonp30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons3oBaTh METOb! I MOMYYEHUS KoJa € 3aJaHHOM (DYHKIMOHATBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBaTh IPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALHIO;

— Y4 wucnonp30BaTh  ClICNUAIM3UPOBAHHBIE TpadUuecKhe CpelcTBa TMOCTPOSHUS M aHAIU3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33/IaHHYK0 MHTEIpalMi0 MOIYJel B IporpamMMHbIE CpelcTBa Ha 0Oaze
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3aIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh NpUeMbl pabOTHI B CUCTEMaX KOHTPOJISI BEPCHIA;

— Y8 BBINONHATH OTJAAKY, WUCIOIb3Ys METOJbl U MHCTPYMEHTBI YCIOBHOM KOMIWIALMHU (KJIAcChl
Debug u Trace);

— Y9 oneHuBath pazMep MUHIMAJIBHOTO HA0Opa TECTOB;

— Y10 pa3pabarbiBaTh TECTOBBIC TAKETHI M TECTOBBIE CIICHAPUH;

— Y11 BbIBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE el (pHKaLUi;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IIPOTOKOJBI M CTaHAApPThl (POpMATUPOBAHUSA
COOOILIEHHI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALHY;

— Y14 opranu3oBbiBaTh NOCTOOPAOOTKY TaHHBIX.

MarepuanbHoe obecrneyeHue:
[Taker Microsoft Office, moctyn kx Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3aganue:
CocTraBbpTe MaTEMaTHYECKYIO MOJIEIb 3a/1a4.

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. W3yuyuTh TEOpETUUYECKUI MaTEepHUaI MO TEME.
2. CocTaBHTh MaTeMaTHYECKYIO MOJICTh 3a/1a4.
3. OTBeTHTH Ha KOHTPOJIBHBIE BOIIPOCHI.

4. CocTaBUTh OTUET O MPOJETIaHHOMN padoTe.

Xox pa0doThI:
Kparkue Teopernyeckue cBeieHHsA
I'pad TO MHOKECTBO TOYEK WMJIM BEPLIMH M MHOXKECTBO JIMHUN WK pedep, COeNUHSIOMNX MEXKIY
coOOi Bce WM 4YacTb JTHX TOYEK. BepiiumHbl, mpuierapomue K OAHOMY U TOMY Xe peopy,
Ha3bIBAIOTCSI CMEXKHBIMU. Ecnm pedpa opueHTHpOBaHBI, YTO OOBIYHO TOKA3BIBAIOT CTPEIKAMH, TO OHH
Ha3bIBAIOTCS AyTaMu, U rpad ¢ TaKuMHU pedpamMy Ha3bIBAETCSI OPUEHTHPOBAHHBIM rpadom.

Ecnu pedpa He HMEKT OpPHEHTaLlUH, rpad Ha3bIBACTCS HEOPHMEHTHPOBAHHBIM.
I'padbr 06p19HO M300paKalOTCS B BIIE TEOMETPHUUECKHUX (DUTYp, TaK UTO BEPIIUHBI rpada n3o0pakarorcs
TOYKaMH, a pebpa - JTUHUSMH, COCTMHSIOIIUMU TOYKH (puc. 1).

Iletnsa sTo ayra, HavaJlbHas u KOHCYHAas BCpIINHA KOTOpOfI COBIIaAaroT.



[Ipocroii rpad - rpad 0e3 KpaTHBIX pebep u METENb.
CremneHb BEpIIMHBI OTO YABOCHHOE KOJIMYECTBO IMETENh, HAXOMANIMXCS y O3TOM BEPUIMHBI IUIFOC

KOJIMYECTBO OCTaIBHBIX MIPUIICTAOIINX K HEH peoep.
[Tycteim Ha3wiBaeTes rpad Oe3 pebep. [ToHBIM Ha3biBaeTCs Trpad, B KOTOPOM KaXKIbIC JIBE BEPIIUHBI
CMEXHEIE.
2 4
[
3
5 ® .T"
Puc. 1

Haxo:xaeHnne kpaT4yaiiiero nyTu B rpade

[Iycth man rpad, gyram KOTOpOIro NMPHUIIMCAHBI Beca. 3ajgadya O HAXOXXJICHHWMU KpaTyalIIero myTH
COCTOUT B HAXOXKJIECHWM KpaTyallllero MOyTH OT 3aJaHHOM HaYaJlbHOW BEPUIMHBI JO 3aJaHHOU
KOHCUHOM BEPIIMHEI, npu YCJIOBUH, 4TO TaKOU yTh CYILIECTBYET.
JlanHas 3a1a4a MOKET ObITh pa30uTa HA JIBE:
1. s HavanbHOM 33JaHHON BEPLIMHBI HAWTH BCE KpaTYallliue MyTH OT 3TON BEPIIUHBI K IPYTHUM;
2. HaWTH KpaTyailue MyTH MKy BCEMH MapaMu BEpPIIHH.

PaCCMOTpHM AJITOPUTM peuicHusA AJIsd 3agavdu nmepBoro THIIAZ

HeoOxonuMo HaliTH MyTh OT S - HaYaJIbHOM BepIIMHBI /10 t - KOHeuHOW BepiinHbl. Kaxkaoi BepumnHe

npucBanBaem momeTku 1(Xi).

1. I(s) = 0, I(Xi)paBHo OeckoHeyHOCTH sl BceX Xi HE pPaBHBIX S U CUYMTATh OTH MOMETKH
BpeMeHHbIMU. [10J10KUTh p = s.

2. Jnsa Beex Xi, mpuHaanexamux I'(p) ¥ MOMETKH KOTOPBIX BPEMEHHBI, M3MEHHUTh TOMETKH IO
CIIEYIOILEMY MIpaBUIY:
1(Xi) = min[I1(Xi), 1(p) + c(p, Xi)]

3. cpenu BCeX BEPIIMH C BPEMEHHBIMU MIOMETKAMH HAWTH Takyto, it kotopoi 1(Xi*) = min[1(Xi)]

4. cyuTaTh NOMETKY BEpUIMHbI Xi* MOCTOSHHON U MOJOXKUTH p = Xi¥.

5. ecmu p =t, To I(p) ABIsIETCSA ATMHHOMN KpaTJalIIero myTH, €CIIM HET, IIEPEUTH K mmary 2.

Kak TolbkO ~ BCe  TMOMETKH  paccTaBleHbl, KpaTyaillime NyTH MOJY4aroT, HCHOIb3Ys

coorHorrenue 1(Xi*) + c(Xi*, Xi) = I1(Xi) (1).

Jns pemieHus 3amaud BTOPOrO THUIA MOKHO NPUMEHSTHh JaHHBIA alrOpuUTM JUId KaxIou

BEPIINHEIL.

ITopsinoK BBINMOJIHEHHU S 3aJaHUI
3amanmue:
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http://historich.ru/%D0%9E%D0%B4%D0%BD%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%87%D0%BB%D0%B5%D0%BD%D1%8B_%D0%BF%D1%80%D0%B5%D0%B4%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F_%D1%80%D1%8F_8_%D0%BA%D0%BB%D0%B0%D1%81%D1%81_%D1%82%D0%B5%D1%81%D1%82_/index.html

CocTaBuTh MaTpULbI WHLUJIEHTHOCTH u CMEXHOCTH JUTS rpada:
d

@ b
Pemienue:
MatpHIa HHIHIEHTHOCTH Marpuna cMeEHOCTH

u v w a b c d
a 1 0 0 a 0 0 1 0
b 0 0 1 b 0 0 1 0
c 1 1 1 c 1 1 0 1
d 0 1 0 d 0 0 1 0

T'ze u, v, w— pedpa gannoro rpadmxa

®opMma npeacTraBjIeHud pe3yabTara:
1. BeimonHuTk 3a1aHue. Pemenue nokasaTh MperoaaBaTelio.
2. OTBeTHTH HAa KOHTPOJIbHBIE BOIIPOCHI.

KonTpoabHbie Bonpocsi:

Haiite onpenenenue rpad.

B ueMm cocTout oTirune OprUEeHTUPOBAHHOTO Irpada OT HEOPUEHTUPOBAHHOTO Trpada’?
B yem otnnume nycroro rpaga ot npocroro rpaga?

Kak onpenenuthb cTerneHs BEpIIMHbI?

YeM oTimyaercs 1enb B rpade oT uukia?

Haiite nonsitue noarpad rpada.

B yem cyTh cBsizanHOTO Tpada?

Kak HaxomsTcst MaTpHIIbl HHITUACHTHOCTH U MATPHIIBI CMEKHOCTH?
Kak HaiiTu MUHMMAaJIBHBIN OCTOB JiepeBa’?

10 Kak naiitu kpaTuaiiiee paccrosinue B rpage?

CoNUR~wWNE

Kpurepum ouenku:

OneHka «OTIUYHO» CTAaBUTCS, €CIU Y4YalIMWCs BBIIOJHSIET paboOTy B MOJHOM OOBEME C
COOJIIOICHHEM HEOOXOUMOH MOCIIEe10BAaTEIbHOCTH IPOBEIECHUS ONBITOB M U3MEPEHUH; CaMOCTOATEIBHO
U PallMOHATBHO MOHTHPYET HE00X0AUMOE 000PYIOBaHHE; BCE ONBITH IPOBOIUT B YCIOBUSIX U PEKUMAX,
o0ecrneynBaoIUX MMOJyYeHHE MPAaBWIbHBIX PE3yJIbTATOB M BBIBOJIOB; COOJIIOJAET TPeOOBAHUS IpPaBUI



0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO W AKKYPATHO BBIMOJHSET BCE 3aIMCH, TAOIUIbI, PUCYHKH,
YEpTEXKH, TpauKU, BEIYUCICHHS; IPABUIHHO BBITTOJIHICT aHAJIU3 TIOTPEITHOCTEH.

OrneHKa «XOpOIIO» CTaBUTCS, €CITU BBHIMIOJTHEHBI TPEOOBAHUS K OILEHKE «5» , HO OBUIO JOIMYIICHO
JIBa - TPU HEJI0YETa, HE O0JIee OJTHON HErpyOOl OIIMOKH M OJTHOTO HEJ0UETa.

OrneHka «yIOBICTBOPUTEIHHO» CTABUTCS, €CIM PadOTa BBIIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTH TaKOB, MO3BOJISICT IOJIYYHTh IMPaBHIIbHBIC PE3YybTaThl M BBIBOJBI: €CIM B XOJIE
MIPOBEJICHUS OIBITA U U3MEPEHHH ObLTN JOMYIIEHBI OIIUOKH.

OreHKa «HEYIOBJICTBOPUTEIBLHO» CTAaBHTCS, €CJIM padoTa BBIIIOJIHEHA HE TMOJHOCTBIO U 00BEM
BBITIOJIHCHHOW YacTH pabdOThl HE MO3BOJIAET CAENATh MPABWIBHBIX BBIBOJOB: €CIIM OMBITHI, U3MEPEHUS,
BBIYHMCIICHHS, HAOJIIOICHUS IPOU3BOIUINCH HEMTPABUIIHHO.



Tema 2.3.2 3aga4u B yCJI0BHAIX HeONpPeAeTeHHOCTH
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Cocrasienue cucrem ypapHenunii Kosmoroposa. Haxoxkaenue (puHAIbLHBIX BEPOSITHOCTEI.
Haxosknenune XxapakTepHCTHK NPOCTEHIINX CHCTEM MACCOBOI0 00CIyKUBAHUS

Heas paldoThI: HAYUYUTHCS COCTABIATL cucTeMy ypaBHeHuil KoiamoropoBa, pemarb ee
OTHOCHUTENIbHO (PMHANILHBIX BEpOsATHOCTEN cocTosTHUM. [TocTpouTh rpadpl COCTOSTHUI 1 HAWTH TTapaMeTpPhbl
JUTS TPOCTEHTIIMX CUCTEM MAacCOBOTO OOCTYKUBAHUSI.

Beinosinus patdory, Bel Oyaere:

yMeTh:

— VY1 ucnone30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCUH;

— Y2 ucnons3oBaTh METOJb! I MOMYYEHUS KoJa € 3aJaHHOW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBarh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALHIO;

— Y4 wucronp30BaTh  CIICNMATM3UPOBAHHBIE TpadUuecKue CpeacTBa TMOCTPOCHHUS M aHaIW3a
apXUTEKTYpPbl IPOIPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33/JaHHYK0 MHTEIpaldl0 MOIYJIeH B NporpaMMHble CpelcTBa Ha 0aze
MMEIOILEHCS apXUTEKTYPbl M aBTOMATH3AIIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh NpUeMbl pabOThI B CUCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINONHATH OTJAAKY, WUCIOIB3YSd METOJbl U HMHCTPYMEHTBI YCIOBHOM KOMIMWJIALMHU (KJIAcChl
Debug u Trace);

— Y9 oneHmBath pazMep MUHIMAJIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE TAKETHI U TECTOBBIE CLIEHAPUH;

— Y11 BBISBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE ClelM(pHKAINI;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IPOTOKOJBI M CTAHIAPThl (POpMaTHpPOBAHUS
COOOIIIEHHI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALNY;

— Y14 opranu3oBbiBaTh NOCTOOPAOOTKY TaHHBIX.

MarepuajbHoe obecnedeHne:

[Taker Microsoft Office, moctyn k Internet pecypcam, cpena mporpammupoBanusi Visual Studio
2019.

3aganue:
CocraBbpTe MaTEMaTHYECKYIO MOJIEIb 3a/1a4.

Ilopsinok BbINOJHEHHSI padOThHI:

5. M3y4yuTh TEOpETHUYECKHI MaTepual 1o TeMe.
6. CocraBUTh MaTeMaTHYECKYIO MOJICTh 3a/1a4.
7. OTBETHTH Ha KOHTPOJIbHBIE BOMIPOCHI.

8. CocrtaBHTH OTYET O MPOJICIIAHHON padoTe.

Xox pa0doThI:
Kparkue Teopernuyeckue cBeeHHUA
CTpOFy}O MaTEMaTUYCCKYI0O MOACIIb C aHAIUTUYCCKUM BBIYHCIICHUEM BCEX MHTCPCCYIOMIUX BCIUYHUH
MO>KHO MIOCTPOUTH TOJIBKO B TOM CIlydae, €CIIM CIIydallHbIH NPOoLlecC HOCUT MapKOBCKUI XapakTep.
Cayyaiinelii mporiecc 0yJeT MapKOBCKUM, €CIIU BEPOSITHOCTHBIE XapaKTEPUCTUKHU MPOLIecca B MOMEHT
BPCMCHHU T 3aBUCAT TOJIBKO OT TCKYLICTO (HaCTO}IH_IeI‘O) COCTOSAAHUA TpoIeCCa B 3TOT MOMCHT BPpCMCHU tu


https://historich.ru/%D0%A0%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC_%D0%BB%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D1%8B%D1%85_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%BE%D0%BC_%D0%96%D0%BE%D1%80%D0%B4%D0%B0%D0%BD%D0%B0_%D0%93%D0%B0%D1%83%D1%81%D1%81%D0%B0_2_%D0%9F%D1%80%D0%B8%D0%BC%D0%B5%D1%80_%D0%A0%D0%B5/index.html

HE 3aBUCAT OT TOTO, Kak (KakuM CIIOCOOOM M KOTJa) pacCMaTpUBAEMBI MPOIECC IMEpeIIes B TEeKyIlee
COCTOSIHHE.

Ecnu 3a mporeccoM npoBOAMIIOCH HAOMIOIEHUE, U3BECTHBI BCE MPEIBIYIINE COCTOSIHUS U MU3BECTHO
TEKYIIee COCTOsSHUE, TO Ui IMpolLecca MOXHO YKa3aTb BEPOSITHOCTh HACTYIUICHUS CJEIYIOIIEeTo
COCTOSIHMSI JOCTATOYHO JIerko. V3 Bcero MHOroo0pasusi MapKOBCKMX IMPOLIECCOB XOPOIIO M3YYEHBI U
MIPEJICTABISIOT OONBIION MPaKTUYECKH HMHTEpEeC MapKOBCKUE CIIydalHbIE MPOLECCHl C JAUCKPETHBIMU
COCTOSIHUSIMHU U HEIIPEPHIBHBIM BPEMEHEM.

JIMCKpEeTHOE COCTOSIHME — MPOIeCC MEPEXOAUT U3 OJAHOIO COCTOSHHUS B JIPYroe CKaukooOpa3HOo 3a
OYEHb KOPOTKOE BpeMs (IPAKTUUYECKM MIHOBEHHO), M KOJIMYECTBO JTHX COCTOSHMM W3BECTHO
(¢pukcupoBaHo).

HenpepriBHOE BpeMsl - BpeMs, IPU KOTOPOM IEPEXOJ U3 OJHOIO JOIYCTUMOIO COCTOSIHUS B JPYroe
JOMYCTUMOE COCTOSIHHE TPOMCXOAUT B IMPOU3BOJIbHBIE MOMEHTHl BPEMEHH, T.. 3apaHee He
OIIpe/ieTICHHBIE.

OpHopoaHbie COOBITHS, CJHENYIOIIME JpYyr 3a JAPYyroM B IPOU3BOJIbHBIE MOMEHTHI BpPEMEHU
(ciy4aifHO), HA3BIBAIOTCS MOTOKOM COOBITUH (MJIM BXOJHBIM IOTOKOM 3asiBOK). [IpumepamMu mOTOKOB
COOBITUN MOTYT OBITh: TIOTOK MMACCaXHPOB B aBUAKACCE, TOTOK OTKA30B TEXHUYECKOTO YCTPOMCTBA U T.J.
3mech Moja COOBITHEM TOHMMAeTCs (aKT IMOCTYIUICHHS 3asBOK Ha 00pabOTKY (TPUXOJ TMOKYITAaTes,
HaJIM4YMe 0TKAa3a TEXHUYECKOTO CPEJCTBA, MOCTYIUIEHHE TeIe()OHHOTO BbI30Ba U T.]I.), @ HE PE3YNIbTaT €ro
00paboTku (Kak 3TO paccMaTpPHBAETCs B TEOpUM BepositTHocTed). [losTomy B cucTeMax MaccoBOTO
o0CITy)KMBaHUSI BEPOSATHOCTHBIMH XapaKTepucTHUKamMu OyaeT o0najath He OTAEIbHOE COObITHE, a
MHTEpPBaJl BpEMEHU

VHTEHCUBHOCTBIO A IOTOKA COOBITHI Ha3bIBa€TCS CpeJHEe YMCIO COOBITHM 3a €IUHUILY BPEMEHHU.
NHTEHCUBHOCTH A MOXKET OBITh KaK YMCIIOM MOCTOSSHHBIM (KOHCTAHTOM ), TaK M BEJIMYMHOMN, 3aBUCSIICH OT
Bpemenu {. Hampumep, KOJIMYECTBO MAacCaKUPOB B TOPOJCKOM TPAHCIOPTE B «Yachl MUK» PE3KO
YBEJIMUYUBAETCS 110 CPABHEHMIO C IPYTUM BPEMEHEM CYTOK.

Bce MHOr0OOpasue moTokoB MOKHO Pa3AeIuTh Ha JBa OOJBIINX Kilacca.

1. Perynspubie notoku. CoObITUs BHYTPH IIOTOKa CIEYIOT OJIMH 3a

IPYTHUM, 4e€pe3 paBHbIE IPOMEKXYTKH BPEMEHH.
2. CranuoHapHble (HeperyispHbie) MOoToKH. COOBITHS BHYTPH MOTOKa CIEAYIOT OJHO 3a JPYTHM

Xa0TUYHO (HeperyssipHO) U HE3aBHCHMO
pyr oT apyra. Baxno OTMETUTH OJIHY 0COOEHHOCTh CTaLlMOHAPHOTO
IIOTOKAa — HMHTEHCUBHOCTb €CTh BEJIMYMHA IIOCTOSHHAsA. B pa3Hble MOMEHTHI BPEMEHH, HO B

paBHble uHTepBaibl BpeMeHU AT momagaer pa3HOe KOJIMYECTBO COOBITHM, HO cpenHee
KOJINYECTBO cOOBITUH 17151 UHTepBajia BpeMeHUu AT ocTaeTcst MOCTOSIHHBIM.

3aganue 1. CocTaBuUTh MaTEeMaTHYECKYI0 MOJENIb Cieayromeld 3amadd. l[Ipeamonoxum, dYro uist
MIPOM3BOJICTBA MPOAYKIIMK BHaa A U B MOXHO HCHoJib30BaTh Matepuai Tpex copToB. IIpm sToMm Ha
M3TOTOBJICHUE CIMHMIIBI U3JIeTUs BUIa A pacxoayercs al Kr mepBoro copra, a2 Kr BTOpPOIro copTa 1 a3 Kr
TpeThero copra. Ha msrorosnenune mpoaykuuu Buaa B pacxomyercst bl kr mepsoro copra, b2 xr Broporo
copta, b3 kr Tpethero copra. Ha ckmage (aOpuku mMeeTcss BCero marepuana mepBoro copra cl kr,
BTOPOTO coOpTa €2 Kr, TpeThero copta ¢3 kr. OT peanu3anuu €IUHHIIBI TOTOBOM MPOAYKIMU BHIa A
(habpuka uMeeT MPUOBLIL BUAA ¢ pyO., @ OT peain3allii ¢IMHUIIBI TOTOBOW MPOAYKIMU Buaa B dadbpuka
uMeeT NpuObLTh BHJA B py0. OnpeneuTh MaKCUMAIbHYIO TMPHOBUTE OT pealu3allid BCEH MPOAYKIINN
BHUJIOB A u B.

al= 19, a2= 16, a3= 19, bl= 31, b2= 9, b3= 1, cl= 1121, c2= 706, c3= 1066,
a=16, p=19.
3aganue 2. lIMeroTcs Tpu IyHKTa IOCTaBKU ogHOpoaHOro rpy3a Al, A2, A3 u marts nyakroB B1, B2,

B3, B4, BS nmorpebacuus storo rpysza. Ha mynkrax Al, A2 m A3 HaxoAWTCSA I'Py3 COOTBETCTBEHHO B
konnuectBe al, a2 wm a3 TomH. B nysktel Bl, B2, B3, B4, BS5tpeOyercs n0CTaBUTH


https://historich.ru/predpriyatie-kak-subekt-hozyajstvovaniya-v-sisteme-rinochnih/index.html
https://historich.ru/predpriyatie-kak-subekt-hozyajstvovaniya-v-sisteme-rinochnih/index.html
https://historich.ru/predpriyatie-kak-subekt-hozyajstvovaniya-v-sisteme-rinochnih/index.html

cootBeTcTBeHHO D1, b2, b3, b4, b5 ToHH Tpy3a. PaccTosHre MeXay MyHKTaMH IOCTaBKM W ITyHKTAMH
moTpeOeHUs TPUBEJCHO B TaOIHUIIE:

IIyHKTBHI IOTPEOJICHUS

IyHKTBI
NOCTABKH

B1 B2 B3 B4 BS
Al D11 D12 D13 D14 D15
A2 D21 D22 D23 D24 D25
A3 D31 D32 D33 D34 D35

Haiitu Takoil miaH 3aKpPCILICHUA HOTpe6I/ITeHeI>'I 3a IMOCTaBIIUKaAMH OJHOPOAHOI'O I'py3a, YTOOBI O6H_II/IG
3aTpaThl 110 IICPEBO3KaM OBUIM MUHUMAJIbHBIMU.

al=200, a2=300, a3=250, 20 10 13 13 18
D=|27 19 20 16 22
bl:210, b2:150, b3:120, b4:135, b5=135. 26 17 19 21 23

®opMma npeacTraBjIeHud pe3yabTara:
1. BemmonHuTs 3aanue. Perenue nokasaTth nNpernoaaBaTelto.
2. OTBeTHTH HAa KOHTPOJIbHBIE BOIIPOCHI.

KouTtpoJbHble BOpochI:

Yro Takoe MoAeIb?

[IpuBenuTe kaccudukauo Moeei.

Kaxwue BB 3HaeTe BUJIBI MATEMATHYECKUX MOJIENICH?

JaiiTe onpenenenue neneBon QyHKINM.

Uro Takoe 061acTh TOMYCTUMBIX pPelIeHUit?

qTO Ha3bIBACTCSA )IOHyCTI/IMI)IM peIHeHI/IeM, OIITUMAJIbHBIM pGHIGHI/ICM?
Kakue criocoOsl peanusanuyu MaTeMaTHUECKUX MOJIeNel Bbl 3HaeTe?

NoookrwdPE

Kpurtepun onenkmn:

OneHKa «OTIUYHO» CTAaBUTCS, €CIM YYallWiiCs BBIONHSAET pPabdOTy B TONHOM OOBEME C
cO0JII0IeHEM HEOOXOIMMOM MOCIIe10BaTeIbHOCTH POBEIECHUS ONBITOB M U3MEPEHUH; CaMOCTOATEIBHO
Y pallMOHAIBHO MOHTHPYET HEOOX0AUMOE 000PYIOBaHHE; BCE OTBITH IPOBOIUT B YCIOBHUSIX H PEKUMAX,
00eCreunBaOIIUX MONyUYeHUE MPABHIBHBIX PE3yAbTAaTOB M BBIBOJOB; COONIOAAaET TpeOOBAaHUS MPABHII
0€30MacHOCTH TpPyZa; B OTYETE MPABWIIBHO M aKKypaTHO BBIMOJHSET BCE 3aIMCH, TaOJHIIBI, PHCYHKH,
4epTexkH, TpadUKu, BHIYUCICHUS; TIPABUIHLHO BBHITIOIHSIET aHATU3 OTPEITHOCTEH.

O1eHKa «XOpOIII0Y» CTaBUTCS, €CIIM BHIMOJHEHBI TPEOOBAaHUS K OICHKE «5» , HO OBUIO JOMYIICHO
1IBa - TP HEJ0UeTa, He Oosee OTHON HerpyOo OMIMOKY U OJJTHOTO HEJOUYETa.

OrneHKa «yIOBJIETBOPHUTENBHO» CTaBUTCS, €CIU padOTa BBIOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, MO3BOJIIET MOJYYHTHh MPABWIbHBIE PE3yJIbTaThl U BBIBOIBI: €CITU B XOE
MIPOBEJICHUS OIBITA U U3MEPEHHH OBLTH JOMYIIECHBI OIINOKH.



OI.[GHKa «HCYIOBJICTBOPUTCIIBHO» CTAaBUTCHA, CCJIA pa60Ta BBIIIOJIHEHA HE ITOJIHOCTBIO M 00BEM
BBIITOJIHEHHON YacTH pa6OTI)I HC IMO3BOJIACT CACIATh IPaBUJIBHBIX BBIBOAOB: €CJIM OIIBITBI, U3MCPCHUA,
BBIYHCIICHHA, Ha6HIOIIeHI/I$I MMPOU3BOJAWIMCH HCIIPABHUIILHO.
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Pemenne 3aga4 MaccoBoro 00C.,Iry;KUBaHHsI MeTOIAMH MMHUTALMOHHOTO MO/IETUPOBAHHUS

Bbinosinus padory, Bel Oynere:

yMeTh:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnonk30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
Ka4ecTBa,

— Y3 aHanu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUAIM3UPOBAaHHbIE TIpaduyecKre CpeAcTBa IOCTPOSHUS U aHAIW3a
ApXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— Y5 oOpraHu30BBIBaTH 33/IaHHYI0 MHTETPAIMI0 MOIYJIEH B TpPOrpaMMHBIE CpelcTBa Ha Oaze
MMEIONIEHNCS apXUTEKTYpPhl M aBTOMaTU3alMK OM3HEC-TIPOLIECCOB;

— Y6 onpenenste NICTOUHUKU U IPUEMHUKH JTaHHBIX;

— Y7 ucnonb30BaTh NpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJb3YSl METOJbl U MHCTPYMEHTHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OMIMOKY B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(HKAIIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIIOPTHBIE IPOTOKOJBI M CTaHAApThl (POpMaTHpPOBAHMUS
COOOIIIEHNI;

— Y13 BBINONHATH TECTUPOBAHNE UHTETPALHY;

— Y14 opranu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuanbHoe obecnedyeHue:
ITaker Microsoft Office, noctyn k Internet pecypcam, cpeaa mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO MOJIETH 3a7au.

ITopsinok BbINoJIHeHUs padoThI:

9. MUByuuTh TEOPETHUECKUI MaTepHall IO TEME.
10. CoctaBuUTh MaTeMaTHUYECKYIO MOJIEINb 3aj1au.
11. OtBeTUTh HAa KOHTPOJIBHBIE BOIPOCHI.

12. CocrtaBuTh OTYET O MPOETAHHON padoTe.

Xon paborhr:
Kparkue Teopernueckue cBeeHUs
Pa3HOBMIHOCTH UMHTALMOHHOTO MOACTMPOBAHUSA

OIHMM W3 OCHOBHBIX HAINpaBJICHHUH, ONPEACISIONIMX METOJO0JOTHIO, KOHIIENTYyalbHbIE |
peaM3alMOHHbIE OCHOBBI HMH()OPMAIIMOHHOW TEXHOJIOTUU TOMJEPKKH TPUHATUS YIPaBIEHYECKUX
pEILIECHHH, SBIAECTCS MMHUTALMOHHOE MOJEIUPOBAHWE. METOAO0JOrus MMHUTAIMOHHOTO MOJEIUPOBAHUS
OCHOBaHa Ha BOCIPOU3BEJCHUU DPEANbHBIX WM THUIIOTETHYECKHX OW3HEC-TPOIECCOB B CHEIHATBLHOM
KOMITHIOTEPHOU cpefie, 00pa3yromiell BUPTyabHBIH MUP TPEANPHUSATHS, OpTraHU3aINH, MPOU3BOJICTBA H

T000TO IPYroro o0bEKTa yIpaBICHHUS.
OCHOBY TaKoOi TEXHOJOTHH COCTABJISIET KOMITbIOTEPHBIA UMHTAIIMOHHBIA SKCIEPUMEHT, CBSI3aHHBIN C
BOCIIPOU3BE/ICHUEM JUHAMUUYECKUX MPOIECCOB (QYHKIIMOHUPOBAHUS HCCIEAYEMOM crucTeMbl. B mporiecce
BOCIIPOU3BENICHUSI PEAIbHOM CHCTEMBI C IOMONIbI0 HMMHUTAIMOHHOM MOJEIN OCYLIECTBISETCA



HaOmofeHne 3a (YHKIMOHMPOBAHHUEM MOJEIM U BBIIBIEHHE «Y3KHX MECT» B OpraHU3aIUH
nesTenbHOCTH. OCHOBHBIMU JIOCTOMHCTBAMU JIOTOMETO/1A SIBJISIFOTCS:

e BO3MOYKHOCTh BOCHPOM3BEIEHHUS pEaTbHOW CHUCTEMbl C TMPAKTHYECKHA JIIOOBIM YPOBHEM

JeTaIbHOCTH;

e IOBTOPAEMOCTb SKCIIEPUMEHTA;

e BO3MOKHOCTb [TPOU3BOJILHOM (PparMeHTallMU U CTPYKTYPHU3AILUU CUCTEMBI.

NmuTtanmmonHoe mojenupoBanue (0T aHria. simulation) - 3To pacmpocTpaHeHNas Pa3HOBUIHOCTH
aHAJIOTOBOTO MOJIETTUPOBAHUS, PEAIU3yeMOTO € MOMOIIBbI0 Habopa MaTEMaTHYECKUX MHCTPYMEHTAIbHbBIX
CPEICTB, CHEIUAUYbHBIX UMUTHPYIOIIUX KOMIIBIOTEPHBIX MPOTrPaMM U TEXHOJOTHMM IPOrpaMMUpPOBAHUSA,
MO3BOJISIIOIIMX TIOCPEACTBOM IPOIEC- COB-aHAJIOIOB IPOBECTHU ILIEJICHANPABICHHOE HCCIEOBaHHE
CTPYKTYPBI U (YHKLUH peabHOTO CIIOKHOTO MpOIlecca B MAaMATH KOMITBIOTEPA B PEKUME «HUMHTAILIUN,
BBITIOJTHUTH ONTUMHU3AIMIO HEKOTOPBIX €0 MapaMeTpoB.

MMuTanMOHHON MOZEIIBIO HA3bIBACTCS CIIELMAJIBHBIA IIPOTPAMMHBINA KOMIUIEKC, KOTOPBIM I03BOJIAET
UMUTHUPOBATH JIEATEIbHOCTh KAKOT0-JIN0O CI0XKHOro 00bekTa. OH 3amycKaeT B KOMIBbIOTEpE Mapasliesb-
HbI€ B3aUMOJICHCTBYIOIINE BBIUMCIUTEIbHBIE IPOLIECCH, SBJISIOUIMECS 110 CBOMM BpPEMEHHBIM
napamerpaMm (C TOYHOCTBIO JI0 MaclmTaboB BPEMEHH M MPOCTPAHCTBA) aHAJIOTaMU HCCIIETyEeMbIX
npoueccoB. B cTpanax, 3aHMMaroluX JUIMPYIOLIEE IOJIOKEHUE B CO3/IaHUM HOBBIX KOMIIBIOTEPHBIX
CUCTEM M TE€XHOJOTuH, HayyHoe HampaBieHue Computer Science UCMONb3yeT UMEHHO TaKyl0 TPAKTOBKY
MMUTALMOHHOTO MOJIEJIMPOBAHUS.

CnexyeTr OTMETUTBH, 4YTO JI0OOE MOJEIHPOBAHHME HMEET B CBOEH METOAOJOTMYECKONH OCHOBE
3JIEMEHThl UMMUTALUU PEABHOCTU C MOMOIIBI0 KaKOH-TMOO CUMBOJIMKM (MaTeMaTHUKH) WM aHAJIOTOB.
[TosToMy uWHOrJa HMMHTAIMOHHBIM MOJECIUPOBAHMEM CTaJId HA3bIBaTh IIeJICHAPABIICEHHBIE CEPUU
MHOTOBapUAaHTHBIX pAacueTOB, BBIIOJHAEMbIX HAa KOMIIBIOTEpPE C IPUMEHEHHEM 3KOHOMHKO-
MaTeMaTHYeCKUX Mojened U MeTroaoB. OIHAKO C TOYKU 3PEHHUS KOMIIBIOTEPHBIX TEXHOJOTHH TakKoe
MonenupoBanue (modelling) - 3To OOBIYHBIC BBIYHMCICHUS, BBIOJIHICMBIC C TIOMOMIBIO PACUCTHBIX
MporpaMM WM TabiryHoro mnpoueccopa Excel.

Matemaruueckue pacueTsl (B TOM 4Hclie TaOJUYHbIE) MOXKHO MPOU3BOANTh U 6e3 OBM: ncnonb3ys
KaJIbKYJIATOP, JIOrapu(MUUYecKylo JIMHEHKY, IpaBuia apuMeTHuecKux IAeWCTBUH M BCIOMOTraTelbHbIe
Tabsnuupl. Ho uMuTanimoHHoe MOJEIMPOBAHUE - 3TO YUCTO KOMIIbIOTEPHAs paboTa KOTOPYIO HEBO3MOKHO
BBITNIOJIHUTH NOJPYYHbIMU cpencTBaMu. [loaToMy dacTo A 3TOro BuMAAa MOJEIMPOBAHMS UCIOIB3YETCA
CMHOHUM KOMIIBIOTEPHOE MOJIEITUPOBAHHUE.

MIMUTaMOHHYIO MOJIeNb HYXXHO co3jaBaTh. [ 3TOro HEoOXOAMMO CHEIHMaIbHOE MPOrpaMMHOE
o0ecrniedyeHue - cucreMa MoenupoBanus (simulation system). Cenu@uka Takoil CUCTEMBI ONpeAesieTcs
TeXHoJIoruei paboThl, HAOOPOM S3BIKOBBIX CPEJICTB, CEPBUCHBIX MPOTPaMM U MPUEMOB MOAETUPOBAHMUS.

WmuTanonHass MoJenb JODKHA OTpaXkaTb OOJbIIOE YHUCIO [apaMeTpoB, JIOTUKY H
3aKOHOMEPHOCTH TIOBEIEHUS MOJICIUPYEMOro 00BeKTa BO BPEMEHH (BpEMEHHas [IUHAMUKA) M B
IIPOCTpaHCTBE (IPOCTPAHCTBEHHAs! JUHAMUKa). MojenupoBaHue CJIOXKHBIX OOBEKTOB, B YaCTHOCTH, B
00J1aCTH aBTOCEPBHCA U ABTONEPEBO30K, CBA3AHO C MOHATHEM (PMHAHCOBOW AMHAMUKHU OOBEKTA.

B oOmem caydae, ¢ TOYKM 3peHHS CHENUaTucTa B o0macTH  WHOOPMAIMOHHBIX
TEXHOJIOTUH, UMUTALIMOHHOE MOJICIMPOBAHUE KOH TPOJIUPYEMOTO IMpOIecca WIN YIPaBISEMOro 00beKTa
- 3TO BBICOKOYpPOBHEBas MH(OpPMAaIMOHHAs TEXHOJOTHsS, KOTopas oOecrneuumBaeT JBa BUAA JACUCTBUI,
BBITIOJHAEMBIX C IIOMOILBIO KOMITBIOTEpPA!
1)paboThl IO CO3TaHUIO WITH MOIU(MUKAITTY UMUTAITMOHHON MOJIETH;
2)sKCIuTyaTaluo MMUTAIIHOHHON MOJIENT! U MHTEPIPETALIUIO PE3YIbTATOB.

3aganue 1.

Hotapuanbnas xoHTOpa mpenctaBiseT coboit ogHokaHanbHylo CMO. Uucino Mect B KOMHaTe
OKUJAHMS O4Yepeau K HOTApUyCy OIpaHMYEHO M paBHO ABYM. Ecim Bce MecTa B KOMHATe OKMIAHUS
3aHATbI, TO BHOBb HpI/I6I)IBaIOH_[I/II\/'I KIIMECHT B O4YCpEAb HE CTAHOBHUTCH. ITorom KIIMEHTOB, HpI/I6I)IBaIOHII/IX
Ha KOHCYJbTALMIO, SBJISETCA IPOCTEHIIMM C MHTEHCUBHOCTBIO = & KJIMEHTOB B 4ac. Bpewms
00CITy’)KUBaHMsI paclpeieIeHO 110 SKCIIOHEHIIUAIbHOMY 3aKOHY CO CPEIHUM BpeMeHeM 00CiyKuBaHus t =
7 MUH.



Onpenenuth BEPOSITHOCTHBIE XAapPAKTEPUCTUKU HOTAPUAIBHON KOHTOPBI, paboTaromieii B
CTallMOHAPHOM PEXHME.
Pemenue.
1. Cnavana onpenenyM MHTEHCUBHOCTh MOTOKA OOCIIYy)KMBaHUSI KJIMEHTOB. Pe3ynbTar moiay4uM B Takoi
K€ pa3MEpPHOCTH, UTO U :
. Koaddunuent ucnons3opanust CMO paccunTaeM Kak OTHOLICHHE HHTEHCUBHOCTH :
. Berunciaum BepositHOocTh Hannuust B CMO KIMeHTOB
. BepoatHocTh 0TKa3a B 00CITy>KUBaHUU KIUEHTOB:
. OTHOCHTENBbHAS IPOITYCKHAsI CHOCOOHOCTh HOTAPUAILHOM KOHTOPHI:
. AGCOIIOTHAs MPOMYCKHAS CIIOCOOHOCTh HOTAPHAIbHOM KOHTOPHI, KIIMEHTOB B 4ac:
. CpenHee 4KCI0 KIIMEHTOB, HAXOIALIUXCS B OUEPE/IN:
. Cpennee 4KCio KIMEHTOB, HAXOIALINXCS HA O0CITY)KUBaHHUHU:
. CpenHee 4KCiI0 KIIMEHTOB, HAXOIALIUXCS B CUCTEME:
10. Cpennee Bpems IpeObIBaHUS KJIUEHTA B OUYEPEIN, MUH:
11. Cpennee Bpemsi peObIBAHMS KJIUEHTA B CUCTEME, MUH:
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PabGoty paccMOTpeHHON HOTapHAIBLHOW KOHTOPHI MOKHO CUMTATh YIOBJIETBOPUTEIBHOM, TaK KaK
OHa He 00CTyKUBaeT KIUEHTOB B cpeaneM B 22.5% cmyuaeB (). C MOMOIIBIO aHATMTHYECKOTO pacuera
MOYKHO TOKa3aTh, YTO 3a CYET BBEICHUS JOMOJHHUTEIBHOTO MECTa B OYEPEAUM MOKHO YMEHBIIUTH
BEPOATHOCTH OTKa3a B 00cimykuBanuu 10 17%.

IMpumep 2.

Hotapuanbnast koHTopa mnpexacrasisier co0oil nByxkaHaiabHyto CMO. Uucio Mect B KOMHaTe
OKHJIaHUS OYepelr K HOTapuycy OrpaHHYEHO W paBHO TpeM. Ecim Bce mecTa B KOMHAaTe OXXHUIaHMSA
3aHATHI, TO BHOBb NPUOBIBIINK KJIMEHT B O4epenb He cTaHOBUTCS. [IOTOK KIMEHTOB, MPUOBIBAIONINA Ha
KOHCYJIbTAIIHIO, SIBJISIETCS] MPOCTEUIIIMM ¢ MHTEHCUBHOCTBIO = 12 KIIMEeHTOB B yac. Bpems oOciyxuBaHus
pacnpeziesieHo 10 SKCIOHEHIIMAIbHOMY 3aKOHY CO CPEeIHUM BpeMeHeM o0cykuBaHus t = 7 MUH.
OmnpenenuTh BEpOATHOCTHBIE XapaKTEPUCTHKH HOTapUaIbHOM KOHTOPHI, padoTaroliel B CTallMOHAPHOM
peXUME.

Pemenue.
1. IHTEeHCUBHOCTD OTOKA 00CTYKUBAaHUS KJIMEHTOB, KJIMEHTOB B Yac:
2.Koapdpuuuent Harpysku CMO:
3.Koapdunuent narpyzku CMO nHa ogun kanan: =0,7
4 Beposithoctr Hannunst B CMO K KITHEHTOB:
5.BeposiTHOCTB OTKa3a B 00CIY)KMBaHUH KJIHNEHTOB:
6. OTHOCHTENbHAS TPOIYCKHAs CIOCOOHOCTh HOTapUaIbHOI KOHTOPBI:
7.AGCOM0THAs IPONTyCKHAas ClIOCOOHOCTh HOTApUAIbHON KOHTOPBI, KIIMEHTOB Yac:
8.Cpennee 4KCIIO KIMEHTOB, HAXOIAIMUXCS B OUEPENIN:
9.Cpennee 4ynCiI0 KIMEHTOB, HAXOSIINUXCS HAa 00CTy)KMBAaHUU:
10.Cpennee uncino KINEHTOB, HAXOIALINXCS B CUCTEME:
11.Cpennee Bpemst npeObIBaHUS KIMEHTa B OUEPEAH, MUH:
12.Cpennee Bpems npeObIBaHUS KIIMEHTA B CUCTEME, MUH: 4 = 9,92
PaGoty paccMOTpeHHOI HOTapHalbHON KOHTOPBHI MOXHO CUMTATh YIOBJIETBOPUTENBHOM, TaK KaK OHA
He 00CIyXHMBaeT KJIMEHTOB B CpeJiHeM Bcero B 6,9% ciryuaes (=0,069).

dopMa npeacTaBJIeHus pe3yJbTara:
1. BemonHuTh 3aaaHue. Pemenne moka3atk mpenoiaBaTeto.
2. OTBeTUTH HAa KOHTPOJIBHBIE BOIIPOCHI.

KoHTpoJsbHbBIE BONIPOCHI:
1. Yro Takoe MUMUTAITMOHHOE MOJACIUPOBaHKE?
2. OCHOBHBIC JOCTOMHCTBA UMHUTALITMUOHHOTI' O MOI[GJII/IpOBaHI/IH?



Oxapakrepu3yiiTe UMUTAIIHOHHYIO MOJCITb.
Uto Takoe cucrema MOAECIUPOBAHUS?
OnuiuTe CTPYKTYPHBIA aHAINU3 MPOIECCOB.
[Toctpoenue monemnu.

[Ipumenenne monenu Monte-Kapino?
Kpurepun Kpamepa-don Muszeca?
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Kpurepumn oneHku:

OneHka «OTJIMYHO» CTAaBHUTCS, €CIIM YyYallWiCs BBIOMHSET paboTy B IMOJHOM 0O0bEeMe C
co0roieHneM HeoOXOMMOM MOCIeI0BaTeIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHHI; CaMOCTOSTEIHHO
U palroHATBPHO MOHTHPYET HEOOX0MMOe 000pYI0BAaHUE; BCE OMBITHI IIPOBOJIUT B YCIOBUSAX U PEKUMAX,
00ecreurBaIIUX MOJyYEeHUE MPABHIBHBIX PE3yJIbTAaTOB M BBIBOJOB; COONIOAAeT TPeOOBaHUS IPAaBHI
0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO M AKKYPATHO BBIMOIHSET BCE 3aIMCH, TAOJIWIIbI, PUCYHKH,
4epTexXH, rpadUKu, BHIYUCICHUS; TPABUIBLHO BBITIOIHSAET aHAJIU3 MOTPEIIHOCTEH.

OHeHKa «XO0pomo» CTaBUTCA, €CJIM BBIITOJIHCHBI TpC6OBaHI/I$I K OICHKEC «5» , HO OBLIO J0IMyHICHO
1IBa - TPU HeJ0UYeTa, He Oosiee 0OHOM HerpyOol OMIMOKY U OJJHOTO HEAOoUETa.

OmneHka «yIOBJIETBOPHUTEIBHO» CTABHUTCS, €CIU padOTa BBHIIOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOTHEHHOW YacTH TaKOB, MO3BOJIAET MOJYYUTh MPAaBHIIBHBIE PE3YyIbTaThl U BBIBOABL: €CIH B XOJE
IIPOBEJICHUS OIbITa U U3MEPEHUM ObLIN JOMYILIEHBI OIINOKH.

OneHka «HEyIOBJICTBOPUTEILHO» CTaBUTCS, €CIU paboTa BBHIMOJIHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHOM YacTH pa6OTI)I HC IMO3BOJICT CACIATh NPAaBUJIBHBIX BBIBOAOB: €CJIM OIIBITbI, U3MCPCHUA,
BBIYHCIICHH S, HAOIIOICHUS TPOU3BOIMINCH HEMIPABUIIBHO.
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ITocTpoeHue MpOorLo3oB

Heab padorbi: Hayuntbes npumensts MHK s nuneliHoro criaxkuBanus aaHHelie. Hayuutbes
CTJIQ)KMBATh JJAHHBIC C TIOMOIIBIO KBAAPATUIHON (DYHKITHH.

Bbinosinus padory, Bel Oyaere:

yMeTh:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KaueCTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth  CHEUUATM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IOCTPOSHHUS U aHAIW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TIPOrpaMMHBIE CpelCcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMaTU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenensite UICTOUHUKU U IPUEMHUKHU JTAHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbiBaTh TECTOBBIE TAKETHI U TECTOBLIE CLICHAPUH,

— VY11 BBISBIATH OMIMOKH B CHCTEMHBIX KOMITOHEHTAX Ha OCHOBE CIICTI(DHKAITHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHIApTHl (pOpMaTHpPOBAHUS
COOOIIEHNI;

— Y13 BBINONHATH TECTUPOBAHNE UHTETPALIHY;

— Y14 opraHu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuajibHoe o0ecnieyeHue:

ITaker Microsoft Office, noctyn k Internet pecypcam, cpeaa mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO0 MOJIETH 3a71au.

ITopsinok BbINoJIHeHUs padoThI:

13. M3yunTh TEOpETHUECKUIT MaTepHall IO TEME.
14. CoctaBuTh MaTeMaTHYECKYIO MOJIEIb 3ajay.
15. OtBeTuTh HAa KOHTPOJBHBIE BOIPOCHI.

16. CoctaBuTh OTYET O MPOJIEIaHHON paboTe.

Xon paborsr:
Kparkue Teopernueckue cBegeHHs

MeTtoa HaMMeHBIINX KBaJpaToB — OJMH M3 METOJIOB PEIPECCHOHHOIO aHAIW3a /Uil OLIEHKH
HEU3BECTHBIX BEJIMYMH IO Pe3yJibTaTaM U3MEPEHUM, COJIEpKaIUM CIy4yailHble OIINOKH.
MeTton HauMEHBIIUX KBAJPaTOB MPHUMEHSETCS TakXKe I MPUOMMKEHHOTO TPEACTaBICHUS 3aJaHHOMN
byHkuu apyruMu (6osiee MpOCThIMU) (PYHKUIMSAMHU M YacTO OKAa3bIBAETCS MOJIE3HBIM MpH 00paboTke
HaOI0ACHUH.
MeTon HauMEHBIIMX KBAApPaTOB NPEIyCMAaTPUBAET HAXOXJACHHE MapaMmMeTpoB (YHKIHOHAIBHOU
3aBUCHMOCTH U3 YCJIOBHUS MUHHMYMa CyMMbI KBaIpaTOB OTKJIOHEHUH.

3aganue


https://infourok.ru/go.html?href=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%D0%A0%D0%B5%D0%B3%D1%80%D0%B5%D1%81%D1%81%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7

C mnomompio MHK monobpars mapamerpst @ u b muneitnoit  dyukumn =m‘+b’ MPUOTMKEHHO

OIIMCHIBAIOIIICH CJICAYIOIIUC ONBITHBIC NAHHBIC.
HOCTpOI/ITB IIOJIYYCHHYIO IPAMYIO 1 UCXOJHBIC TOUKU B OI[HOI71 CUCTEME KOOpAXHAT.

2,9
6,3
7,9
10
13,2

Pemenmne:

[Tapamerpsr ¢ u b uckomoit (GyHKIIMU HaiiieM M3 CUCTEMbl HOpPMalbHBIX ypaBHeHWH. Jlns »Toro

nepenurmeM €€ B CJICAYIOIICM BU/C:
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aX x} +bY x; =X x;y;,
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HJ’ISI peuICHUA 3a/la4u COCTaBUM Ta6J'II/ILIy.

J

— YT

[ - ] -

1 0 29 O
0 2 10 63
1 63 3 1,5
79 225 1185 4
2,1 100 441 21
5 30 132 90
Y. 7,6 40,3 16,66 78,75

Torma cucteMa HOpPMAJIBHBIX YPaBHEHUH MTPUMET BUJL:

116,66a +7,6b =78,75
H 7,6a +5b =40,3

Pemmm cucremy.

Jl1st 3TOrO BBHIpa3UM b us BTOPOT'O YPABHEHUS:

5b =403- 7.6
b =(403- 7.6)/5

[ToxcraBuM B mepBOE ypaBHEHHUE:

16,66a + 7;’(40,3 - 7.6a) =78.75

16,66a + 61,25b - 11,552a =78,75
5,108a =17,494




a =342
40,3- 7,6 3,42

b= =2.86
Otcrona 5
Hraxk, a =342 , b =286 , M, CJICZIOBATEIIbHO, UCKOMast (PYHKITUSI ©UMEET BU/I;
y =3,42x + 2,86

HOCTpOI/IM IMOJIYYCHHYIO IPAMYIO U NCXOJHBIC TOUKHU B OI[HOI\;I CUCTEME KOOpAUHAT.
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BeiBOa:

Tak kak WCXOJHBIC JaHHBIC W IOJYYCHHAs MpsiMasi PACIONOKCHBI OJIM3KO JpYyr K IpPYyry, TO
anmnpoKkcuMupyromas GyHKIuUs HailleHa IPaBUIIbHO.
3aganmue 1.

C nomouipro MHK mogo6pats napametps! a u b nuHeitHo# GpyHKnu y =ax+b , IPUOIMKEHHO

OTMCHIBAIOLIEH CIEYIOLINE ONBITHBIE aHHbIE. [locTponTh MoMydyeHHYIO NPSMYIO U UCXO/IHbIE TOUKH B
OJIHOM CUCTEME KOOPIMHAT.
Bapuanr:

1%1 34568

Yig 44 232
2

Yi 234578

Yi1346609

dopMa npeacTaBJIeHus pe3yJbTara:
1. BemonHuTh 3aaHue. Pemenne moka3ats mpemnoiaBaTeto.
2. OTBeTUTH HAa KOHTPOJIBHBIE BOIIPOCHI.

KoHnTpoJsbHbIE BONIPOCHI:

1. KakoBa o01as mOCTaHOBKA 3a/1a4¥ HAXOXKJIEHUS SMITUPUIECKUX HOpMyI?

2. Kaxum 00pa3oM MOXHO OLEHHBATh Ka4eCTBO MPUOIMKEHUA?

3. Kaxum oOpa3om rpaduuecku MOKHO HHTEPIIPETHPOBATH MOCTAHOBKY 331a4l HAXOXKICHUS
SMIHUpHUYECKUX Hopmyn?

4. B d4eMm cX0JICTBO U pa3jiHuue MOCTaHOBKM 33Jjaul METOJ]a HAMMEHbBIIUX KBaAPAaTOB U 3a/1a4H
MHTEPIOISIIUUA?



5. Kakwue Buapl npubmmkarommx GyHKIUH 00bIYHO TPUMEHSIOTCS?

6. B uem cyTth MeTOna pUOIMIKEHUS TAOIMYHO 3aIaHHON (YHKIIMH 110 METOy HAUMEHBIITUX
KBaJpaTOB JMHEHHOU (QyHKIUEH?

7. Kak cBoauTCs 3a7a4a HOCTPOCHHS PA3IMYHBIX IMITUPUIECKUX GOPMYIT K 3a7a4e HaX 0K ACHHS
JTUHEWHOU (QyHKIIMN?

Kpurtepun onenkmn:

OneHka «OTJIMYHO» CTAaBUTCS, €CJIM Y4YallUiics BBIIOJHSAET pPabOTy B MOJHOM OOBEME C
COOJIIOICHEM HEOOXOIMMO MMOCIeI0BaTEIbHOCTH IPOBEICHHUS ONBITOB M U3MEPEHUH; CAMOCTOATEIBHO
U PallMOHAIBHO MOHTHPYET HE00X0AUMOE 000PYI0BaHHUE; BCE OIBITHI IIPOBOJUT B YCIOBUAX M PEXKUMAX,
o0ecTIeYnBaONIUX IMOJyYCHHE MPABUIBHBIX PE3YJIbTATOB M BBIBOJIOB; COOJOJAET TPeOOBAaHUS MPaBUII
0€30I1aCHOCTH TpPYyZa; B OTYETE MPABWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alUCH, TaOJIMIbI, PUCYHKH,
4epTekKH, rpaduKu, BBIYUCICHHUS; TIPABUIBHO BBHITIOIHIET aHAJIU3 TOTPEIIHOCTEH.

OreHKa «XOpOILO» CTaBUTCA, €CJIU BBINOJIHEHbI TPEOOBAHUS K OLIEHKE «5» , HO ObUIO JOMYIIEHO
1IBa - TPU HeJ04eTa, He Oosiee 0JJHON Herpy0oil OIMOKU U OJTHOTO HETOUETA.

O1neHKka «yIOBJIETBOPUTEIBHO» CTaBUTCA, €CIM PadOTa BBINOJHEHA HE IOJIHOCTbIO, HO 00BEM
BBINIOJTHEHHON YacTH TaKOB, MO3BOJIAET IOJYYHUTh IPAaBUJIbHBIE PE3YNbTaThl U BBIBOJBL: €CIM B XOJ€
IIPOBE/ICHUS OIBITA U U3MEPEHUI ObLIN JIOMYILEHb! OLIHOKH.

OneHka «HEyIOBJIETBOPUTENIbHO)» CTaBUTCS, €CIU padoTa BBHINOJIHEHA HE IOJHOCTBIO U 00BEM
BBINOJIHEHHON 4YacTU pabOThl HE MO3BOJISIET CHENIaTh MPABWIBHBIX BBIBOJOB: €CIH OINbITHI, H3MEPEHUS,
BBIUHCIICHUSI, HA0II0I€HUS TPOU3BOJMINCH HEIIPABUIIBHO.
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Pemenne MAaTpU4YHOI UTPBI METOIOM UTEPALMIA

Heapb padorbl: HayuuThcs BEIOMpATh ONTUMAIbHYIO CTPATETUIO UTPhI

Beinosinus patdory, Bel Oyaere:

yMeTh:

— VY1 ncnonp30BaTh BBIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons3oBaTh METOJb! I MOMYYEHUS KOJa € 3aJaHHOW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KauecTBa;

— Y3 aHanu3upoBaTh IPOEKTHYIO U TEXHUYECKYIO JJOKYMEHTALHIO;

— Y4 wucnonp30BaTh  ClICNUAIM3UPOBAHHBIE TpadUuecKhe CpelcTBa TMOCTPOSHUS M aHAIU3a
apXUTEKTYpPbl IPOrPAMMHBIX ITPOTYKTOB;

— Y5 opraHu30BbIBaTh 33/JaHHYK0 MHTEIpalMi0 MOIYJIeH B NporpaMMHble CpejcTBa Ha 0aze
MMEIOILEHCS apXUTEKTYpbl M aBTOMATH3aIMN OU3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKH JTAaHHBIX;

— Y7 ucnonb30BaTh NpUeMbl pabOTHI B CUCTEMaX KOHTPOJISI BEPCHIA;

— Y8 BBINONHATH OTJAAKY, WUCIOIb3Ys METOJbl U MHCTPYMEHTHI YCIOBHOM KOMIWIALMHU (KJIAcChl
Debug u Trace);

— Y9 onlenuBath pazmMep MUHUMaIbHOIO HA0Opa TECTOB;

— Y10 pa3pabarbiBaTh TECTOBBIC TAKETHI M TECTOBBIE CIICHAPUH;

— Y11 BbIBIATH OUIMOKU B CUCTEMHBIX KOMIIOHEHTaX Ha OCHOBE el (pHKaLUi;

— VY12 wucnons3oBaTh pazidyHble TPAHCIOPTHBIE IIPOTOKOJBI M CTAHZAPThl (hOpMaTHpPOBAHUS
COOOILIEHHI;

— Y13 BBINOJHATH TECTUPOBAHNE UHTETPALMY;

— Y14 opranu3oBbiBaTh NOCTOOPAOOTKY TaHHBIX.

MarepuanbHoe obecrneyeHue:
[Taker Microsoft Office, moctyn kx Internet pecypcam, cpena mporpammupoBanus Visual Studio
2019.

3aganue:
CocTraBbpTe MaTEMaTHYECKYIO MOJIEIb 3a/1a4.

IMopsinok BBINOJTHEHHS PA0OTHI:

17. V3yuuTh TEOpPETUUYECKUI MaTepUal Mo TeMe.
18. CoctaBuTh MaTeMaTHYECKYIO MOJIENb 3a]1ad.
19. OtBeTuTh HA KOHTPOIBHBIE BOMPOCHI.

20. CocTaBHTBH OTYET O MPOJICIIAHHON padoTe.

Xox pa0doThI:
Kparkue Teopernyeckne cBeeHHUA

Metoa urepaumii — OJJMH U3 CaMBIX MPOCTHIX YUCIEHHBIX METOJIOB pelieHusl urp (mpuOIHKEHHBIN
meton). Mnes merona: pas3bIrpbIBaeTCsl «MBICICHHBIM 3KCIIEpUMEHT», B KOTopoM A u B moouepénno
MIPUMEHSIIOT IPYT MPOTUB JIpyTra CBOU CTPATErHH, CTPEMSICh BHIUTPATh MOOOJbIIIE (TPOUTPATh TOMEHBIIIE).
DKCIIEpUMEHT COCTOUT M3 psaa «mapTuit» urpsl. Urpok A BbIOMpaeT NMPOU3BOJIBHO OJHY U3 CBOUX
ctpateruii A;. IIpoTUBHHK OTBedaeT eMy TOM U3 cBOUX cTpareruil Bj, koropas xyxe Bcero ansi A mpu
crpareruu A;. Jlanee A BbIOMpaeT Ty crpareruio Ay, KOTopas Ja€T eMy MaKCHUMAJbHbIM BBIUTPHIII MPH
ctpareruu B;. Temepb NpOTHBHUK OTBEUAET TOW CTpaTErwei, KOTOpas SBISCTCS HAUXYAIICH JJIs HaIlei
cmerranHoit crpateruu (Aj, Ax), B KOTOpOH J0 CHUX MOP NMPUMEHEHHBIC CTPATErMU BCTPEYAIOTCS C



paBHBIMH BeposiTHOCTMU=1/2. 1 Tak fmanee: Ha KaXIOM IIare HTEPAIlMOHHOTO Ipoliecca KaXAblid HTPOK
OTBEYAET HA OYEPETHOW XOJ APYroro TOW CTpaTeruei, KoTtopas SBISIETCS ONTUMAIBHOW ISl HETO
OTHOCUTEIILHO CMEIIAHHOW CTpaTeruu JpPyroro, B KOTOPYIO BCEe MPUMEHEHHBIE paHEe CTpaTeruu BXOIST
MIPONOPLUMOHAIBHO YAaCTOTAM HUX NMPUMEHEHUs. Takold METOJ CXOAMUTCS: IPH YBEJIWYEHUHU YHCIa HapTUM
CpeIHUI BRIMTPHINT Ha 1 mapTuro OyAeT CTPEeMHUTHCS K IICHE UTPhI, @ YaCTOTHl IPUMEHEHHUS CTPATETUH — K
BEPOSITHOCTSIM B ONTUMAJIbHBIX CMEIIAHHBIX CTPATETUsAX.

[TPUMEP. PaccMOTpUM MaTpUUYHYIO UTDY.

B 1 B: B3 min
A, 7 2 9 2
A, 2 9 0 0
A; 0 0 1] 0
max o LY 1l

[IpoBenem MBICIEHHBIN YKCIIEPUMEHT:

k i B, B, B, J A, Ay A3 v v v

1 3 Q 0 11 2 2 9 0 0 9 453

2 2 1] g 11 2 4 18 0 45 6.73

3 2 13 18 i 3 13 18 11 3.67 6 i 484

4 2 15 27 i 3 22 18 22 275 > 413

6.6

3 1 22 20 20 3 31 18 a3 4.0 o 33

6 3 3] 20 3] 2 33 27 a3 484 > 5.17

7 1 i n.o. 2 4.79

8 2 2 33

9 2 3 478

10 1 1 51

11 3 2 487

12 2 2 52

13 2 3 484

14 1 1 5.07

13 3 2 49
y— HWXHAS OLICHKA I/Iprl, paBHaSI MI/IHI/IMaIII)HOMy HaKOHJ'IeHHOMy BBII/IFpBIHIy, JIGJ'IéHHOMy Ha 4YHUCI0
l'[apTPIﬁ. AHaJIOI‘I/I‘{HO v — BCPXHAA OLCHKA. V*—cpez[Hee apI/I(I)MeTI/I‘{eCKOC MCXKAY OLCHKaMHU.
V' =5, p1 =4/15~0.266, p, =7/15~0.468, ps =4/15~0.266

. =2/15~0.133, g, =8/15~0.534, g3 =5/15~0.333



3aganue.
Haiitu H>XKHIOIO U BEPXHIOIO 1IEHY UTPHI 10 MPUHIUITY MAaKCUMUHA (MUHUMAKCA)
1. TIpoBectu uTeparOHHBIN MpoIecc Urphl U3 20 mapTHil.
2. Haiitu onTUManbHBIC CMEIIAHHBIE CTPATETUH JIJISl KaXKI0T0 UTPOKA M OIEHUTH LIEHY UTPhI
IHocenoBaTeIbHOCTH BHINOJIHEHHUS PA0OThI
3amyctuth Excel
1. CdopmupoBarh MaTpuily HUrpbl 4x3 ¢ LEJIOYUCICHHBIMH BBIUTPHIIIAMU, HCHOIB3YS
rereparop ciydatasix yrcen CJTUYUC()
PS. JInamazon ciyvaitaeix uucen [0,10]. CiryqaitHOE YMCI0 OKPYIJIUTH JI0 1IETIBIX. 3aMEHUTh (popMyIry Ha
CIIy4alfHO€ YMCIIO ¢ MOMOIIbIo KiaBuim F9.
2. HaiiTu HUXKHIOIO ¥ BEPXHIOIO LIEHY UTPHI 110 TPUHIIUITY MAKCUMHUHA (MUHUMAKCA)
3. HoxroroButs TabnUIly U1 METOAA UTEPALHIA
4, TlpoBecTH UTEpAIMOHHBIN TIpoliecc Uurpsl u3 20 mapTui
5. TloxacunTaTh KOJIMYECTBO MPUMEHEHUN UTPOKAMU KaXJ10l cTpaTeruu
6. BpluuciIuTh BEPOATHOCTH (OTHOCUTENBHYIO JOJI0) MNPUMEHEHHS WIPOKaMU KaxXAon
CTpaTeruu
7. Haiitu npubnmxeHHOEe 3HAYE€HUWE LIEHbl UIPhl, KaK CpPeAHEero apupMETHUYECKOTro
BBIUTPBIIIECH B TIOCIIETHUX MSATH MapTHUIX
BapuanTsl 3ana4

MNenm' Marcuvansuoe Maxcivansuoe Komuecteo Cpennas Cromocts Hamiume
o EPEME MEKIY — BpeMA KAHATOEE  [OPHOBUIL OT COOEpEAHHA OUEpeIH
sasBKaMH (cek) obdcayvameanms CMO 0DCTVAHEAHHA KaHATA
(cex) 3AABKH (pVvO) (pvo/=Tac)
TZ TO n YA SO
L
30 30 1 10 300 +
2.
30 30 1 10 300 -
3.
60 60 1 30 300 +
4.
60 60 1 30 300 -
30 10 2 20 500 +

dopMa npeacTaBJIeHs pe3yJbTara:
1. BemonHuTh 3aaaHue. Pemenne moka3ats mpemnoiaBaTeto.
2. OTBeTUTH HAa KOHTPOJBHBIE BOMIPOCHI.

Kpurtepun onenkmn:

OneHka «OTIMYHO» CTAaBUTCS, €CIM Y4YallUiics BBINOJIHSAET pPabdOTy B IOJHOM OOBEME C
cO0JII0IeHEM HEOOXOIMMOM MOCIe10BaTeIbHOCTH POBEIECHUS ONBITOB M U3MEPEHUH; CaMOCTOATEIBHO
U palroHalIbHO MOHTHPYET HE0OX0AMMOe 000pYyI0BaHUE; BCE OMBITHI IPOBOJUT B YCIOBUSAX U PEKUMAX,
o0ecreynBaoUX MOJyYeHHE MPaBUIBHBIX PE3yJIbTaTOB M BBIBOJIOB; COOJIIOJaeT TPeOOBAHUS MpPaBUII
0€30IaCHOCTH TpyZa; B OTYETE MPABWJIBHO M AKKypaTHO BBINOJIHAET BCE 3alUCH, TaOJIMIbI, PUCYHKH,
YepTEkKH, rpaduKy, BBIYUCICHUS; TPABUIBHO BBHIOJIHIET aHAJIN3 TOTPEIIHOCTEH.



OreHKa «XOpOIIO» CTaBUTCS, €CITU BBHIMIOTHEHBI TPEOOBAHUS K OLEHKE «5» , HO OBUIO JOIMYIIEHO
JIBa - TPU HEJI0UETa, HE OOJIee OJTHON HErpyOOl OMIMOKH M OJTHOTO HEJ0UETa.

OrneHka «yJIOBIETBOPUTEIHHO» CTABUTCS, €CIM PadOTa BBIMOJHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOW YacTH TaKOB, MO3BOJIACT IMOJYYHTh IPABWIIBHBIC PE3yJIbTaThl W BBIBOJBI: €CIU B XOE
MIPOBE/ICHUS ONBITA M U3MEPEHUH OBLITN TOMYIIEHBI OLITHOKH.

OreHKa «HEYIOBJICTBOPUTEIIEHO» CTaBUTCS, €CIU pabdoTa BBIMOJIHEHA HE TOJHOCTBIO U 00BEM
BbIHOJ'IHCHHOfI qaCcTHu pa6OTBI HC ITO3BOJIACT CHOCJIaThb HpaBI/IJIBHBIX BBIBOJOB: €CJIHU OIIBITHI, I/ISMGPCHI/ISI,
BBIYHCJICHHS, HAOJIFOICHUS TPOU3BOIMIINCH HEIIPABHIIBHO.
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MoaenupoBaHue NpOrHo3a

He.ﬂb paﬁDTbI: O3HAaKOMUTBCA C€ HMHTAIIMOHHBIM MOACIMPOBAHUEM B 3adadax IIOMCKa
YHOPaBJICHUYCCKUX pemeHHﬁ. I/I3y‘-II/ITL OCHOBHBIC TIIOHATHUA W PA3HOBUIAHOCTU HMHUTAITUOHHOI'O
MOICIINPOBAHUA.

Bbinosinus padory, Bol Oyaere:

yMeTh:

— V1 ucnons30Bath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KOJa C 3aJaHHONW (YHKIMOHAIGHOCTBIO U CTEHEHBIO
KauecTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUATM3UPOBAaHHbIE TpaduyecKkre CpeAcTBa IOCTPOSHUS U aHAIM3a
apXUTEKTYpPhI IPOrPAMMHBIX ITPOTYKTOB;

— V5 opraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TPOrpaMMHBIE CpelICcTBa Ha 0Oaze
MMEIOLIEHNCSI apXUTEKTYpPbI M aBTOMATU3aLM1 OM3HEC-TIPOLIECCOB;

— Y6 onpenenste UICTOUHUKU U IPUEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh IpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCJIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onlenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbIBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OIIMOKY B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(DHKAIIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHAApPTHl (pOpMaTHpPOBAHUS
COOOILIEHHIA;

— Y13 BBINONHATH TECTUPOBAHUE UHTETPALINY;

— Y14 opraHu3oBbIBaTh MOCTOOPAOOTKY IAaHHBIX.

MarepuajnbHoe o0ecnieyeHue:

ITaker Microsoft Office, noctyn k Internet pecypcam, cpeaa mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO MOJIETH 3a71au.

ITopsinok BbINoJIHeHUs padoOThI:

21. V3y4nTh TEOPETHUECKUI MaTepral Mo TEME.
22. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1ay.
23. OTBETHTH HAa KOHTPOJIbHBIE BOIIPOCHI.

24. CocTaBHUTb OTYET O MPOETaHHOI pabdoTe.

Xon paborhr:
Kparkue Teoperuueckue cBeleHUs

B uccnenoBaHuax B3aMMOCBSI3€M peajbHBIX BEJIWYUH MPUXOAUTCS UMETH JENIO0 C NEPEMEHHBIMH,
UMEIONIMMHU  CTOXaCTHYeCKyl0 mnpupody. OHM MOryT OBITh IPEACTABICHBI HAa0OpPaMH BXOIHBIX
napamerpos x1',x2',... x'n, i= 1,2,...,L, KoTopble HA3HIBAIOT apryMeHTaMH ((paKTOpaMK) U BHIXOAHBIX- Y1,
y2,...,yn. BXonHble mapaMeTpsl SBISIIOTCS YIPABISIEMBIMH, BBIXOJHBIC )K€ IMapaMeTphl 3aBUCAT OT HAC
9aCTUYHO. 3aBUCUMOCTh MIEPEMEHHBIX, Ha KOTOPYIO HAKJIaIbIBAIOTCS BO3JCHCTBHSI CIydalHBIX (DaKTOPOB,
HA3bIBAETCSI CTATUCTUYECKOM 3aBHCUMOCTBIO. BbIOOP (hOpMyIibl 3aBUCUMOCTH NMEPEMEHHBIX Ha3bIBAETCS
cnenuduKanyueil ypaBHEHHsI 3aBHUCHMOCTH. Bompoc o HaxoxkaeHWH (GOpMYIbl 3aBHCHUMOCTH MOXKHO



CTaBUTb I1OCJIE MOJIOKUTEIBHOTO OTBETA HAa BOIPOC O CYLIECTBOBAHMM TAaKOM 3aBUCHMOCTH. B kauecTBe
Mepbl JUIsl CTENEHM JIMHEMHOM 3aBUCHUMOCTH JBYX IE€PEMEHHBIX HCIONb3YIOT KO3(PPUIUEHT HX
KOpPEJIALH.

3aganue:

1. Pa3pabortarb COOCTBEHHBIH pSI 3aBHCUMOCTH (DU3UYECKOTO TIOKAa3aTels, HalpuMmep:
TEMIIEPATYPHI B KaHAJIE Pa3psiia OT MOIIHOCTH pa3psija.

2. Tlo momydyeHHOMY psAIy IOCTPOUTH TPEH[, HCHoib3ys Bo3MokHocTu Excel. Ha rpaduke
[oKa3aTh IapaMeTpbl JMHUU TpeHaa (B okHe «®Popmar JMHHUM TpEHJa» HCIOJIb30BaTh BKIAJKY
[Tapametpsl).

3. OcyuiecTBUTh MPOrHo3 Ha 1 uiu 2 mara Boepén, UCHOJb3ys Ty ke BKJIAaAKy. UToObI MpOrHO3 ObLI
0oJiee TOYHBIM, HCOOXO0IMMO BBIOPATh TaKOM TPEHI, R? JUISL KOTOpOTro 0oJbIe 0.7.

4. ITo nmeromemMycsi BpeMEHHOMY psily (Ta0iM1ia) MOCTPOUTh TPEH T IATOr0 MOPSIKA.

IHopsinok BbIMOTHEHHS:

= Pa300béM penieHue 3a1a41 MPOrHO3UPOBAHMSI HA YETHIPE YACTH:
BBIOOp HAMJTYYIIEH MOJEIH [T IPOTHO3UPOBAHUS U3 7-MU, IPEIUIOKESHHBIX JIIS yd:
IIOCTPOCHHUE TPEHIOBBIX MOJEIEH yOI JUIsL IPOU3BOJCTBEHHOIO IIPOLECCAa METOJOM HAaMMEHBIINX
KBaJpaToB;
OIIpEEIICHUE ANNPOKCUMALIMOHHBIX OLICHOK ITIOCTPOEHHBIX MOJEICH:
[IOCTPOEHHE TOYEUHOIo IMporHo3a Ha 1,2 mepuona BHEpEN U OINpPEAETICHUE JOBEPUTEIHBHOIO

WHTEpBaja.
[Tpumep:

= U3 ombita paboThl MpeAnpusTUs 3a 9 JeT W3BECTHHI 3HAYCHHS MOTPEOICHUS AIEKTPOIHEPTUU
yi(ycn.en.):

t 1 2 3 4 ) 6 7 8 9

Yi 5,8 9 13 16,5 20 21 25 30 32

HeoOxonuMo nath TOUEYHBIH MPOrHO3 padOThl MpeAnpusAtdus Ha | U 2 roga M ONpeAeTuTh
JIOBEPUTENbHBIM HHTEPBAJL.

1. Iloctpouts rpaduk - mosie KOPPEIALNU O HAYAIBHBIM JTAHHBIM:

ITo rpaduky BuAMM, YTO 3aBUCUMOCTb MEXIY TaHHBIMHU CYIIECTBYET, TaK Kak I0JIe KOPPEesLUU
BBITSIHYTO.

[Ipoananu3upyeM pa3BUTHE AMHAMHUYECKOTO psja: AOCONIOTHBIA MPUPOCT - XapaKTEePU3YIOIIHUH
CKOPOCTb M3MEHEHHUSl YPOBHS: i=Yi-Yi.1, TEMII MPHUPOCTA - XapAKTEPU3YIOUIUN OTHOCHUTEIBHYIO
CKOPOCTb U3MEHEHHS: = i/ Vi1

Tpupocr | 32 40 35 35 10 40 50 20 32
0 0 0 0 0 0 0 0 8

TEMIIIPUPOC 0,5 0,4 0,2 0,2 0,0 0,1 0,2 0,0 0,2
Ta: 5 4 7 1 5 9 0 7 5

= Bbynem noabupath THIBI TPEHIOBBIX MOJIENEN ¢ TOCTOSHHBIM U YBEJIMYUBAIOLIUMCS IPUPOCTOM, C
YMEHBIIAIOLIUMCS TEMIIOM IIPUPOCTA.

K takum Tunam TpeHJO0BBIX MOJENEH MOTYT IPUHAJIEkKATh BCE BbIIIE IPUBEACHHbBIE 8 (QYHKIUH.
IIpoananusupyem HECKOJIBKO BApUAHTOB!

[Tonaraem, 4TO 3aBUCHUMOCTb MEXIY t U Yi: TUHEHHAS

yl=a0+al*t

Hcnonp3ys MeToJ HauMMEHBIIMX KBAJApaTOB CTPOUTCS CHCTEMA HOPMalbHBIX YpaBHEHUH
(ucmonmp3yercss mepBas Ta0iMIA), 3aTeM ONpPENeNsAIOTCSd HEM3BECTHbIE IapaMeTpbl aj U
ap,HampumMep 1o metony ['aycca (nu o metony Kpamepa), ucronb3yeTcst Bropasi TabauIa.
Tabnuia 2. Onpenenenue mapamMeTpoB aj U ag, Mo MeToxy I 'aycca



t y try t*t ao a1 CBOO.

1 5,8 5,8 1 9 45 172,3

2 9 18 4 45 285 1057,8

3 13 o 9 1 5 19,144

4 16,5 66 16 0 60 196,3

5 20 100 25 1 3,2716 =a;
6 21 126 36 1 2,7861 =a
7 25 175 49

8 30 240 64

9 32 288 81

? 45 172,3 1057,8 285

ITo pesynbraram cTpoutcs rpaduxk.
Jy1st mosy4deHus anmpoKCUMAIIMOHHBIX OLIEHOK CTPOUM TaOuILy:

t y y* or ?2S

1 58 6,057 178,0 0,066
2 9 9,329 102,9 0,108
3 13 12,60 37,75 0,159
4 16,5 15,87 6,993 0,393
5 20 19,14 0,731 0,731
6 21 22,41 3,443 2,005
7 25 25,68 34,28 0,473
8 30 28,95 117,8 1,082
9 32 32,23 165,2 0,053

45 172,3 150,01 647,3 5,074

2S=(y- ¥*) 2 =(Y- Yepenn)” Yepern = (Ya+Y2t...+ye)/9

Ko3¢punmnent nerepmunanuu

R?= 1-(?S/7)/( ?r/8)=0,991

oaaraem, 4To 3aBHCHMOCTH Meskay t 1 Vi rumepGomueckast

Yr=a0+al*t*

CornacHo MeTOZly HAMMEHBIINUX KBaJIpaTOB CTPOUTCS CUCTEMA HOPMAaJbHBIX YpaBHEHUH, (MCHOIb3YyeTCs
nepBas Ta0NWIA), 3aTeM OIPENENIOTCS HEW3BECTHBIC TapaMeTphl ai; M agmo Meroxy laycca
(ucmonp3yercst BTOpast TabIuIa).

t y tt t2 tl*y ao a CBOG. L.



1 5,8 1 1 5,8 9 2,8289 172,3

2 9 0,5 0,25 4,5 2,8289 1,5397 37,13531

3 13 0,3333 0,1111 4,3333 1 0,3143 19,14444

4 16,5 0,25 0,0625 4,125 0 0,6505 -17,0237

5 20 0,2 0,04 4 1 -26,16867

6 21 0,1666 0,0277 3,5 1 27,37002
25 0,1428 0,0204 3,5714

8 30 0,125 0,0156 3,75

9 32 0,1111 0,0123 3,5555

45 172,3 2,8289 1,5397 37,135

ITo pesynbratam crpoutcs rpaduxk.
J1J1s TOJTydeHusT anpOKCUMAIMOHHBIX OI[EHOK HCITOJIb3yeM TaOJuILy:

tt y Y et ?r ?S

1 5,8 1,20 178,07 21,14
0,5 9 14,28 102,91 27,93
0,33 13 18,64 37,75 31,89
0,25 16,5 20,82 6,99 18,73
0,2 20 22,13 0,73 4,56
0,16 21 23,00 3,44 4,03
0,14 25 23,63 34,29 1,87
0,12 30 24,09 117,84 34,82
0,11 32 24,46 165,27 56,81

2,82 172,3 172,3 647,30 201,8

Koodduiment gerepmunauuu R?= 1-(?S/7)/( ?r/8)=0,644

[Tonaraem, 4T0 3aBUCHMOCTb SIBIISICTCS TIOPAOOTNIECKOH.

Ynzao+a1*t+a2*t2

[To MeToly HAMMEHBIINX KBAJIPAaTOB CTPOUTCS CUCTEMAa HOPMAJIBHBIX YPaBHEHUH, (MCIIOJIb3YETCS IepBast
TabNuIa), 3aTeM ONPEACISIIOTCS HEW3BECTHBIC TapaMeTphl aj U ag 0 METOAY raycca (HMCIOIb3yeTcs
BTOpasi TabIuIa).

ITo pe3ynbraTam crpoutcs rpaduxk.

t y t*t t° t* y*t y*t?
1 5,8 1 1 1 5,8 5,8
2 9 4 8 16 18 36
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do

45
285

1

13
16,5
20

21

25

30

32
172,3

ai
45
285

2025

60
600

25
36
49
64
81
285

dp

285
2025
15333
31,666
600
6308
10

308

27

64

125
216
343
512
729
202

81
256
625
1296
2401
4096
6561
5 15333

cBOO
172,3
1057,8
7415,8
19,144
196,3
1959,6
3,2716
-3,366
-0,010
3,3804
3,1322

39

66

100
126
175
240
288
1057,8

117
264
500
756
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Z[J'IH MOJIYYCHHS allIIPOKCUMAIIMOHHBIX OICHOK HUCIIOJIB3YEM Ta6J'II/II_IyZ
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t*t
1
4
9
16
25
36
49

y
5,8
9

13
16,5
20
21
25

Yner r
6,50 1,00
9,85 16,00
13,17 81,00
16,48 256,00
19,76 2,36
23,02 0,29
26,26 11,99

7S

0,49
0,72
0,03

0,0003

0,05
4,09
1,59



8 64 30 29,48 71,61 0,26
9 81 32 32,67 109,46 0,45
45 285 172,3 177,2 549,72 7,72

Koaddunuen nerepmunaum

R?= 1-(?S/7)/(?r/8)=0,984

[TocTpoenue Bcex Tabmwmil BeimoaHseTcs B Microsoft Exel.

Yacte 2. Onpenenenre anmpoKCUMAIIMOHHBIX OI[CHOK MOCTPOSHBIX MOJEINICH U BBIOOpP HAMITYYeH MOJIETH
JUTSI IPOTHO3UPOBAHMS.

CpaBHUBasi BCe MOCTPOSHHBIC MOJEI MEXIy COOOM M0 CyMMe KBaJpaTOB YKJIOHEHUH OT OIHCHIBAEMOTO
npouecca ?S:

?Smin=MUWH(5,074; 201,8; 7.72)= 5,074 BuanM, 9TO HAWIYYIICH U3 BCEX SIBISCTCS JIMHEWHAS MOJICTTh.
CpaBHuBas Bce MOCTPOSHHBIE MOJIETTH MEKIy cO00# Mo BeanurnHe KO3 GUIIUEHTa JeTepMUHAIIUN RZ
RzmaXZMAKC(O,991; 0,644; 0,984)= 0,991 BuguM, YTO HAWIyYIIEW M3 BCEX SIBJISCTCS JTUHEHHAs
Mozenb. [ BpIOOpa THIIa TPEHI0BOM MOIETH HCTIONb3YIOT 00BIYHO KpuTepuit JlemuaoBuya.

dopma npeacTaBiaeHus pe3yJabrara:
1. Bemonnuts 3aganue. Pemenne nmoka3ars mpenoiaBaTelnto.
2. OTBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

Kpurepun oneHku:

OneHka «OTJIIMYHO» CTAaBUTCA, €CJIM Yy4Yalluiics BBIIOJHSET paboOTy B IIOJHOM 00beMe C
coOroieHneM HEeOoOXOMMOM MOCIeI0BAaTEIbHOCTH MTPOBEICHUS ONBITOB M U3MEPEHHI; CAaMOCTOSTEIHHO
Y pallMOHAIILHO MOHTUPYET HE0OX0AUMOE 000pPYIOBAHKE; BCE OIBITHI IPOBOJIUT B YCIOBUSAX U PEKUMAX,
00eCreunBaIIUX MOMy4YeHUE MPAaBUIBHBIX PE3yIbTAaTOB M BBIBOJOB; COONIOAaeT TpeOOBaHUS MPABHII
0€30MacHOCTH TpyJa; B OTYETE MPABUIBHO M AKKYpaTHO BBINOJHSET BCE 3alMCH, TAOJIUIbI, PUCYHKH,
4epTexH, TpadUKu, BHIYUCICHUS; TIPABUIBLHO BBHIMOIHSIET aHAIU3 MTOTPEIIHOCTEH.

OneHka «XOpOII0» CTaBUTCS, €CIU BBINOJIHEHbI TPEOOBAaHUS K OLEHKE «5» , HO ObUIO JOIYILEHO
1IBa - TPU HeJ0UeTa, He Oosiee 0OIHOM HerpyOo OMIMOKY U OJJHOTO HEJOUYETa.

OneHka «yAOBJIETBOPUTEIBHO» CTaBUTCS, €CIU padOTa BBINOJHEHA HE MOJHOCTHbIO, HO 00beM
BBIIIOJIHEHHOW YaCTH TaKOB, MO3BOJISIET MOJYYHTh MPABUIIBHBIE PE3YNbTaThl M BBIBOJBI: €CIM B XOJI€
IIPOBEJICHUS OIbITa U U3MEPEHUM ObUTN JOMYIIEHBI OIINOKH.

OneHka «HEyAOBIETBOPUTEILHO» CTaBUTCS, €CIU paboTa BBHIMOIHEHA HE TOJHOCTBIO U 00BEM
BBITIOTHEHHOM YacTH pa6OTI)I HC IMO3BOJICT CACIATh NPAaBUJIBHBIX BBIBOAOB: €CJIM ONBITHI, U3SMCPCHMU,
BBIYHCIICHH S, HAOIIOICHUSI TPOU3BOIMIINCH HEMTPABUIIBHO.



JlaGopaTopHoe 3ansitue Ne 40
Bp10op onTHMAJNILHOTO pelIeHus ¢ MOMOIIBIO iepeBa peleHnil

Heanb padoThl: GopMHUpOBaHKE HABbIKA TPUMEHEHHUS METO/IA «IePEBa PEIICHUI»

Bbinosinus padory, Bel Oynere:

yMeTh:

— V1 ucnons3oBath BHIOPAHHYIO CUCTEMY KOHTPOJISI BEPCHH;

— Y2 ucnons30BaTh METOIBI TS TOMYYEHUS KoJa C 3aJaHHONW (YHKIMOHAIBHOCTBIO U CTEHEHBIO
KaueCTBa,

— Y3 ananu3upoBath MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO;

— VY4 wucnonb3oBarth CHENUAIM3UPOBAaHHbIE TpaduyecKre CpeAcTBa IOCTPOSHUS U aHAIW3a
apXUTEKTYpPbI IPOrPAMMHBIX ITPOTYKTOB;

— V5 oOpraHu30BBIBaTh 33/IaHHYI0 HMHTETPAIMI0 MOIYJIEH B TIPOrpaMMHBIE CpelCcTBa Ha 0Oase
MMEIOLIEHNCSI apXUTEKTYpPbl M aBTOMaTU3aLMK OM3HEC-TIPOLIECCOB;

— Y6 onpenensite UICTOUHUKU U IPHEMHUKHU TAHHBIX;

— Y7 ucnonb30BaTh NIpHEMbI pabOTHI B CHCTEMax KOHTPOJISI BEPCHIA;

— Y8 BBINOMHATH OTJIAAKY, MCIOJIb3Ysl METOJbl U MHCTPYMEHTbHI YCIOBHOW KOMIWJISLMM (KJIacchl
Debug u Trace);

— Y9 onlenuBath pazmMep MUHUMAIBHOTO HAOOpa TECTOB;

— VY10 pa3pabarbiBaTh TECTOBBIE TAKETHI U TECTOBBIE CLICHAPUH;

— Y11 BBISBIATH OIIMOKY B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIICIM(HKAIIHIA;

— VY12 wucnons30Bath pazidYHbIE TPAHCIOPTHBIE IPOTOKOJBI M CTaHIApTHl (pOpMaTHpPOBAHUS
COOOIIEHNI;

— Y13 BBINONHATH TECTUPOBAHNE UHTETPALHY;

— Y14 opraHu3oBbIBaTh MOCTOOPAOOTKY TAHHBIX.

MarepuajibHoe o0ecnieyeHue:

ITaker Microsoft Office, noctyn k Internet pecypcam, cpeaa mporpammupoBanus Visual Studio
2019.

3ananmue:
CocTaBbTe MaTeMaTHYECKYIO0 MOJIETH 3a71au.

ITopsinok BbINoJIHeHUs padoThI:

25. M3yunTh TEOpETHUECKUI MaTeprall IO TEME.
26. CocTaBUTh MaTeMaTHUYECKYIO MOJIENb 3aj1au.
27. OTBETHTH HA KOHTPOJIEHBIE BOIIPOCHI.

28. CocTaBHTb OTYET O MPOAETaHHOI pabdoTe.

Xon paborsr:
Kparkue Teopernyeckne cBeeHUs

Teopus MOAE3HOCTU FKCHEPUMEHTAIBHO UCCIEA0BANIaCh B TaK Ha3bIBAEMBIX 3aJayaxX C Ba3aMu (WU
ypHamu). Baza - 3T0 Hempo3pauyHbIl COCyZl, B KOTOPOM HAaxOJIWUTCS OMPENEIeHHOE (M3BECTHOE JIMIIb
OpraHu3aToOpy HKCIEPUMEHTA) KOJTUYECTBO 1IAPOB PA3IIMYHOIO LIBETA.

3anaun ¢ BazaMHU THUIHMYHBI JUIsl TPYIIBI Hanbojiee MPOCTHIX 3a7ad MPUHATHUS pElIeHUN - 3ajad
CTaTUCTUYECKOro Tuna. JUIs pelmeHuss HSTUX 3ajJad HaJo 3HaTh OJJIEMEHTApHbIE Hayajga TEOpUHU
BeposTHOCTEH. UenmoBek jenaer BHIOOp B 3THX 3ajja4ax, OCHOBBIBAsCh Ha pacyeTrax. BapuaHTsl AeicTBUI
BBIp2XEHBI B HAaNOO0JIee TPOCTOM BH/IE.

3amanme:



1 ChopmynupoBath 3a/1auy NPUHATHS PEUICHHUH, aHATOTHYHYIO «33/1aye C Ba3aMU», HO HHTEPIpETalus
pelieHui, BBIUTPHINIEH W TPOUTPHINICH) TOJDKHA OTHOCHUTHCS K KOHKPETHOW MpEeIMETHOW o01acTw,
HCCIIE0BAHUM.

Hanpuwmep:

® BbIOOp MHCTPYMEHTOB MapKETUHIOBOM MOJIUTUKY;

® BLIOOp KPEAUTHBIX MPOAYKTOB;

® BHIOOp MHBECTUIIMOHHBIX IIPOEKTOB JIJ1s1 (PUHAHCUPOBAHMS;

e olleHKa pUCKOB U T-TIpoeKTOB;

e BEI0Op Web-cepBUCOB 1 AP PEKTUBHOTO MPOIBMKEHUSI KOMITAHUH B ceTH VIHTepHeT u 1ip.

VYcnoBus 3a1auu ciaelyeT NpeCTaBUTh B TEKCTOBOM U TaOJIMYHOM BUIAX.

2 TlocTpouTs nepeBo pemeHui 3agaun Ne 1, cBepHYTb €ro, NOJIyYUTh MOJIE3HOCTH albTEPHATHB.

3 AHAJIOTUYHO «3aJlaye C Ba3aMMW» BBECTHU JONOJHUTEIBHOE YCIOBUE 3a/1aUH, CBA3aHHOE CO CHMXKEHHEM
pHICKa MPUHATHUS pelIeHus (MOBBICUTh YPOBEHb HHPOPMHUPOBAHHOCTH. [IpeycMOTpETh «ImiaTy» 3a 3To.

4 CocrtaBuTh JepeBO pemieHni 3agaun Ne 2 ¢ y4eToM JOMOJHUTEIbHOTO BapHaHTA PEIICHUS: TOBBIILIATh
JIM YpOBEHb WH(POPMHUPOBAHHOCTHU 00 YCIOBHSIX HPUHATHS PEIICHHUS.

5 PaccunTtarh BEpOSATHOCTH COOBITHI /111 BCEX BETBEH pEIICHUH.

6 CBepHYTH JepeBo pemieHuit No 2, orpeeuTh MoJIe3HOCTH aJIbTEPHATHUB.

Crenarts BBEIBOJI.

MeToauueckne YKazaHudA BbINNOJTHCHUSA 3aJaHUA:

1 TumoBasi 3amaya JUid UCHBITYEMOI'O MOXET OBITh IpejcTaBieHa ciexyromuMm obpaszom. Ilepen
UCHBITYEMBIM CTAaBUTCSA Ba3a, KOTOpas MOXET ObIThb Ba3od 1-ro winm 2-ro tumna. [laercsa cienyromas
uHpOpMaLUs: CKOJIBKO HMMEETCs y 3KCIePUMEHTaTopa Ba3 1-ro W 2-ro TUIOB; CKOJBKO YEPHBIX M
KpacHBIX I1apoB B Ba3ax 1-ro ¥ 2-ro TUIOB; KAKUE BBIMTPBILIN OXKUAAIOT UCIIBITYEMOT0, €CIM OH yrajaer,
KaKOro THIIA Ba3a; KaKue MPOUTPHILIN 0KUAAIOT €ro, €CIM OH OIUOeTCs.

[Tocne nmonydeHus Takoi MHPOPMAIMK UCIBITYEMbIN JOJDKEH clienaTh BbIOOp: Ha3BaTh, K KAKOMY
THUITYy IPUHAJIEKUT [TOCTABJICHHAs TEpe] HUM Basa.

[Tycth, HanmpuMep, SKCIEPUMEHTATOP CIIy4aiiHO BbIOMpAeT Ba3y JUIsl UCIBITYEMOI'O U3 MHOXECTBA,
cogepxkamiero 700 Ba3 1-ro tuna u 300 Ba3 2- ro tumna. Ilycts B Baze 1-ro THma copepkuTcst 6 KpacHbIX
mapoB U 4 uepHbiX. B Baze 2-ro Tuma coxepkutrcs 3 KpacHbIX M 7 uepHbIX ImapoB. Eciu mepen
UCIBITYEMBIM HAaXOAWTCA Baza |-ro TMma M OH Yrajaer 3TO, TO IMOJYYHUT BBIMIpbI 350 NEHEKHBIX
eauHUIL (1. €.), €ClIi He yrajaeT, ero npourpeii coctaBuT S0 a. e. Ecnu nepen HUM Basza 2-ro TUNa U OH
9TO yrajaer, To noayduT BemMrpsiml 500 1. e., ecau He yranaer, ero npourpeim cocrasut 100 g. e.
HcnbiTyemMblid MOXKET NPEIIPUHATD OAHO U3 CIECIYIOIINX JIECHCTBHN:
d1 — cka3arth, 4To Ba3za 1-ro Tuna;
d2 — ckasarp, 4TO Basa 2-ro THIA.

VYcnoBus 3ala41 MOXKHO IMPEACTABUTL B Tadi. 4.1.
l[])(’()(')ll(l(f.'l(’ltll(’ 3a0avu ¢ 6azamu

Tunst Ba3sl BepositHOCTB Bbiurpsiu npu JIeHcTBUH
BbIOOpA Ba3hbl d; d>
JIAHHOI'0 THIIA
1 0,7 350 -100
2 0,3 -50 500

Uro ke nenarh 4enoBeky? Teopusi MONE3HOCTH OTBEYAET: OLEHUTH CPETHIOI (0XKHIAEMYIO)
MOJIE3HOCTh KaX0TO M3 JACHCTBUN M BBHIOpATh NEHCTBHE C MAaKCUMAIHHOW OXKHIAEMOU TMOJIE3HOCTHIO. B
COOTBETCTBUU C 3TOM PEKOMEHJALMEN MBI MOXKEM OIPEHAECIUTh CpPEAHEE 3HAYEHWE BBIMIPBILIA IS
KaKIOro U3 JCUCTBHUIL:

U(d1)=0,7-350 - 0,3-:50=230 n.e;
U(d2)=0,3- 500 - 0,7-100=80 m.e.



CrnenoBarenbHO, pa3yMHBIH YelloBEK BhIOepeT netictBue d1, a He aeiictBue d2.

W3 sToro mpumepa ciemyeT oOmuid petent AeUCTBUM sl PAllHOHAIEHOTO YEJI0BEKa: ONPECIIUTh
UCXOJbI, TIOMHOXHUTh MX Ha COOTBETCTBYIOIIHE BEPOSTHOCTH, MOIYYUTH OXKHUIACMYIO IOJIE3HOCTh U
BBIOPATh JICUCTBUE C HAMOOJBIIEH TOJIE3HOCTHIO.

3amayn ¢ Ba3aMH MOMOTYT HaM MO3HAKOMHTHCS C MMOCTPOCHHUEM JIEPEBBEB PEIICHUN U MPUHATHEM
PEIICHHIA C UX TIOMOIIBIO.

[TpuBenenHas Boimie Tadn. 4.1 MoxeT ObITh IPECTABIICHA B BUE nepeBa pemeHuit (puc. 4.1). Ha
ATOM JIepeBe KBaJ[PaTUK 03HAYAET MECTO, TJI¢ PEIICHUE IPUHUMAET YEIIOBEK, a CBETJIBIH KPY)KOK — MECTO,
rJie BCe pemaeT ciyvail. Ha BEeTBAX nepeBa HANKMCAHBI YK€ 3HAKOMBIC HaM 3HAYCHHS BEPOSTHOCTEH, a
CIIpaBa y KOHEYHBIX BETBEW — 3HAYECHHUS UCXOJIOB (PE3YIIBTATHI).

p=0,7 350

1-p=0,3

Puc 4.1 — Cxema BbIOOpa ONTUMAIBHON abTEPHATUBBI

Jlig 4ero Hy)XHO ZepeBO peleHui? MBI MOXEM HCIOJIB30BAaTh €r0 IS MPEICTABICHUS CBOMX
BO3MOJKHBIX JEHCTBMM M JUIsI HAXOXKJICHHs IIOCIEN0BATEIbHOCTH IPABWIBHBIX PEIIECHUN, BEAYIIUX K
MaKCHMaJIbHOW 0’KMJIa€MOM MOJIE3HOCTH.

Ectb Tpu mpocThIX mpaBuia BbIOOpa ONTUMAIbHOM (IO KPUTEPUI0 MAaKCUMyMa OKHJaeMOMU
MOJIE3HOCTH ) MOCTIeIOBATEIbHOCTH PELICHUI Ha OCHOBE JIEpPEeBa PELICHU:

1) uaTH OT KOHEUHBIX BETBEH JIepeBa K €ro KOpHIO;

2) TaMm, TJ€ €CTh CIy4alHOCTb (KPY>KOK), HAXOAUTCS Cpe/iHee 3HAUCHHE;

3) Tam, rae ectb dTan NPUHATHS pelleHui (KBaapaTHK), BEIOUpAEeTCsl BETBb C HaHMOOJbILIEH OXKuAaeMoi
MIOJIE3HOCTBIO, a APYrast OTCEKACTCS ABYMs YEPTOUYKaMHU.

[IpumeHuM 3T npaBuia K I€peBy pellieHui, NPeCTaBIEHHOMY Ha puc. 2

B pesynbrare noiay4yum I1epeBo PELIEHUH, IOKa3aHHOE Ha puc. 4.3.

230 07 350

230 d, 50




Puc 4.3 — «CBopaunBaHue» aepeBa peleHui

Ha sTOoM pucyHke Haj Kpy)KKaMH yKa3aHbl CPEAHHME 3HAYECHHs IOJE3HOCTH, ABYMS 4EPTOYKaAMHU
OTCEUYECHBI BETBU C MEHBIIUM 3HAYEHHUEM OKMIAeMOM I0JIe3HOCTH. Hamnydimmii BapuaHT AeUCTBUM: 1Iap
HE BBITACKMBATh U BBIOMpATh JeiicTBue d1. DTOT BapuaHT COOTBETCTBYET
caMOMYy BEpXHEMY IyTH JepeBa peuieHuid Ha puc. 4.3. Takas nporeaypa HaXx0XA€HUS ONTHUMAIBHOTO
IIyTH Ha IEPEBbAX PEUICHUN MTOJIyYnsia Ha3BaHUE «CBOPAaYMBaHUA» JEPEBA PEILICHUN.

JlepeBps pelieHui Ipy 3a1aHHBIX YUCIIOBBIX 3HAYEHUSIX BEPOSATHOCTEN UCXOA0B IMO3BOJISIIOT
OcymecTBUTh BBIOOp TOW CTpaTeruu (IOCIEIOBATENBHOCTH ACUCTBUIl), MPU KOTOPOHM JOCTHraercs
HanOOJIBIINKA BBIMTPHILI, T. €. JOCTUTAETCS MaKCUMyM (yHKIMH roneznoctu JITTP.

dopma npeacTaBiaeHus pe3yabrara:
1. BemmonuuTs 3ananue. Pemenue nokasaTth nNpernoaaBaTelto.
2. OTBeTHTb HAa KOHTPOJIbHBIE BOIIPOCHI.

Kputepun onenkmn:

OneHka «OTJIMYHO» CTAaBUTCS, €CJIM Y4YallUiics BBINOJHSAET pPabOTy B IOJHOM OOBEME C
COOIIIOICHIEM HEOOXOIMMOH MOCIIeI0BATEILHOCTH IPOBEICHUS ONBITOB M U3MEPEHUH; CaMOCTOSATEIBHO
U PaLlMOHAIBHO MOHTHPYET HE00X0AUMOE 000PYI0BaHHE; BCE ONBITH IPOBOIUT B YCIOBUSAX U PEXUMAX,
00eCTIeYNBAONINX IOJyYCHHE MPABWIBHBIX PE3yJIbTATOB M BBIBOJIOB; COOJNIIOJAET TPEOOBAHUS MPaBUI
0€30IaCHOCTH TpPYyZa; B OTYETE MPABMWJIBHO M AKKYpaTHO BBINOJIHAET BCE 3alUCH, TaOJIMIbI, PUCYHKH,
4epTekKH, rpaduKu, BBIYUCICHNUS; IPABUIBHO BBITIOIHSIET aHAJIHM3 MIOTPEITHOCTEH.

O1eHKa «XOpOILO» CTaBUTCS, €CIIM BBINOJIHEHbl TPEOOBAaHUSA K OLIEHKE «5» , HO ObUIO JOIYLIEHO
1IBa - TPU HeJ04eTa, He Oosiee 0JJHON HerpyOoil OIMOKHU U OJTHOTO HETOUETA.

OrneHka «yJOBJIETBOPUTEIBHO» CTaBUTCSA, €CIU pabdoTa BBHIIOJHEHA HE IOJIHOCTHbIO, HO 00BEM
BBIIIOJTHEHHOW YacTH TaKOB, MO3BOJIAET IOJIYYMTh IPaBWIbHBIE PE3YyJbTaTbl U BBIBOJBI: €CIU B XOE
IIPOBE/ICHUS OIBITA U U3MEPEHUH ObLIN JIOMYILEHb! OLIHOKH.

OneHka «HEylO0BJIETBOPUTENIbHO)» CTaBUTCS, €CIU pabdoTa BBHINOJIHEHA HE IOJHOCTBIO U 00BEM
BBINOJIHEHHON 4YacTU pabOThl HE MO3BOJISIET CHENIaTh MPABUIBHBIX BBIBOJOB: €CIH OIBITHI, U3MEPEHMUS,
BBIUHCIICHMSI, HA0JII0I€HUS] TPOU3BOMINCH HENIPABUIIBHO.
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