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®OHJI OLEHOYHBLIX CPEJACTB [JI4 ATTECTALOMM 110 JUCHMIIIMHE

«MATEMATHUYECKOE MOJEJIMPOBAHME

ITPOEKTUPOBAHMS TIPOAYKTOB HWTAHWS» (IIPUJIOXKEHUE K PABOYE IIPOTPAMME JUCLUIUIMHBI) OCHOBHOM
TTPOPECCHOHAJIBHON OBPA30OBATEJIBHOM ITPOI'PAMMEBI BBICIHEI'O OBPA3BOBAHMA (MATICTPATVYPA)

BEPCHA 1

2

1 PE3YJIBTATBI OCBOEHUA JUCHUITJINHBI

Tabnuna 1 — Ilnanupyemblie pe3yabTaThl 00y4YEeHHs MO AMCLHUILIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHUKATOpaMU JOCTHUKCHUA KOMIICTCHITUH

Kox u HaumenoBaHue
KOMIIETEHIINHN

HNuapukatopel
JOCTUKEHHS
KOMIIETEHLINU

JuciurnnHa

Pesynbratel 00yueHus (BnaneHus,

YMEHHUS U 3HAHUS ), COOTHECECHHbBIE

C KOMMETEHIUSIMU/UHINKATOpaMU
JOCTHKECHHSI KOMITETEHITHH

T[1KC-4:
OCYLIECCTBIATH

Crocoben
MOUCK, AaHAIW3 |
MIpUHATHE
OIITUMAJIBHBIX
peLIeHuit
CO3JIaHHH
MPOIYKITHH u3
CBHIpbA

npu

PacTUTEIBHOTO
MIPOUCX 0K ACHUS

ITKC-4.3:
Pa3pabaTsiBaer

MPOAYKIHUIO U3 CBHIPbS

pPacTUTEILHOTO
IPOUCXOXKIACHUS
UCTIOJIb30BaHUEM
CpenCTB
MaTEMAaTHYCCKOI'O
MO/ICITHPOBAHUS

C

MaremaTtndeckoe
MOJEITUPOBAHUE
MIPOEKTUPOBAHUS
MPOAYKTOB
IMTUTaHUS

3HaTh: OCHOBBI TEeopuu
BEPOSITHOCTEN U MAaTeMaTUYECKON
CTaTHCTUKH; (yHIAMEHTAJIbHbIC
(6a30BbIC) TOHSATHS JUHEHHOTO
MIPOrPaMMHUPOBAHHS "
KOMITBIOTEPHOM 00paboTKn
JAHHBIX; BUJIBI MOACITUPOBAHUS U
OKCIIEPUMEHTOB;  TIOIXOIBl |
METO/IBI
MOJICTTUPOBAHUS TPOSKTUPOBAHUS
MPOYKTOB
pPaCTUTEIBHOTO CBIPBS; METOJBI,
UCIIONIb3YEMbIE TIpH  00paboTke

MaAaTEMATHYICCKOI'O

INUTaHUA nus3

AKCIIEPUMEHTAJIbHBIX JIaHHBIX.
Ymersn: IIEPEBOAUTH Ha
MaTeMaTUYECKUI SI3BIK
npoOJeMbl, TOCTaBJICHHBIE B
TEXHOJIOTHYECKOU

BBITIOJIHATH BCC

TEepMHUHAX
HayKd |

HE00XO0IMMbIe
OCYILECTBIISATH BBIOOP MPOOIIEMBI,

pacyeTsl;
MOCTaHOBKY 3a1ad,
MOJICTTMPOBaTh TEXHOJIOTHYCCKUE
HPOLECCH c
KOMITBIOTCPHBIX

MIOMOIIBIO
porpaMM;
TUTAHUPOBATh

o0OpabaTsIBaTh
IKCIIEPUMEHTAJIbHBIC
IPOBOJTUTH HUHTEPIPETAIHIO

JKCIIEPUMEHT U
JIaHHBIC;
MOJYYCHHBIX MOJeNed W WX
MIPOBEPKY HA aJIEKBATHOCT.

Biaagern: MaTEMATHYECKON

JIOTUKOH, HEOOXOOMMOM IS

dbopMHUpOBaHUSA CYXACHUH IO
COOTBETCTBYIOIIUM

npodeccCHOHANBHBIM,  HAyYHBIM
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Kox u HaumeHoBaHue

Pesynbratel 00yuenus (BnaneHus,
HNuapukatopel
YMEHHUS U 3HAHUS ), COOTHECCHHbBIE
JOCTUKECHUS Jucuuruinna
KOMITETCHIINN C KOMIIETEHIUSIMH/UHANKATOPAMH
KOMIIETEHLIUU
JOCTHIKEHHSI KOMIIETEHITNU

npobaemMam; MeTOoAaMu
MaTeMaTH4eCKOro
MO/JICITUPOBAHHSI, HaBBIKAMH
BBIUUCJIICHUA CTATUCTUYCCKUX
nokasareieii B MS Excel.

2 IIEPEYEHb OIEHOYHbIX CPEIACTB JJIsA ITO9TAIIHOI'O
®OPMHUPOBAHUA PE3YJBTATOB OCBOEHHUA JUCHUILUIMHBI (TEKYIIWANA
KOHTPO.Ib) U TIPOMEXYTOYHOM ATTECTAIIUA

2.1 Jlns oLleHKH pe3ysibTaTOB OCBOCHMSI IUCLHUILUIMHBI UCIIOIb3YIOTCS:

- OLICHOUYHBIE CPEACTBA JJIS TEKYIEro KOHTPOJIsl YCIIEBaEMOCTH;

- OLICHOYHBIE CPE/ICTBA JJIsl IPOMEXYTOYHOM aTTeCTalluy 110 TUCLMITIIMHE.

2.2 K 011eHOYHBIM CpPEICTBaM TEKYLIEr0 KOHTPOJISL yCIIEBAEMOCTH OTHOCATCS:

- TECTOBBIC 3aJJaHMS;

- 3aJJaHMsI U KOHTPOJIbHBIE BOMPOCHI 110 Ja0OPATOPHBIM U MPAKTUYECKUM paboTaMm.

2.3 K oOueHOYHBIM cpencTBaM Uil NPOMEKYTOYHOM AaTTecTalud MO AWCLHMILIMHE,
pPOBOAMMOM B (hopMe 3a4€Ta, COOTBETCTBEHHO OTHOCSTCS:

- KOHTPOJIbHBIE BOIIPOCHI MO TUCHUIUINHE;

- IPOMEXYTOUHas arTecTanus B (opMe 3adera MPOXOAUT MO pe3yabTaTaM MPOXOXKIAECHUSL

BCCX BUJOB TCKYLICTO KOHTPOJIA YCIICBACMOCTH.

3 OHEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH

3.1 TecToBoe 3agaHuE UCMOIB3YETCS ISl OLIEHKM OCBOEHHUS T€M AMCIUIUIMHBI — 3HAHUS
MOAXOA0B K MAaTeMaTH4eCKOMY MOJEIMPOBAHUIO MPOAYKTOB MUTAHMS C 33JlaHHBIMU CBONCTBaMHU
(ITpunoxxerne Ne 1). TectupoBanre 0OyJarOIIMXCsI TPOBOIUTCS HA 3aHATHSIX MOCIIE pACCMOTPEHUS
Ha JICKIIUSX COOTBETCTBYIOIIUX TEM.

Tect npeaycMaTpuBaeT BHIOOP MPABUIIBHOTO OTBETA HA MOCTABJICHHBIN BOMPOC U3 YETHIPEX
MpeJlaraéMbIX BAPUAHTOB OTBETA.

OreHka ompenensieTcss KOJIMYEeCTBOM JIOMYIIEHHBIX TPH BBIOOpE OmmoOoK. MeTroandeckue
PEKOMEHJIallMM [0 OILIEHKE TECTOBbIX 3a/JaHUi TpEeACTaBIE€Hbl B BUJE HUKENPUBEICHHON

TaOIMIHON (HOPMBI:
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BEPCHS 1 4
[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX KauecTBeHHas oleHKa HHIUBUYaTbHBIX
OTBETOB) 00pa30BaTeNbHBIX TOCTH)KEHUH
80-100 OTJINYHO (3a4TEHO)
70-79 XOpOIIO (3a4TEHO)
50-69 YJIOBJIETBOPUTEIIHHO (3aUTEHO)
Menee 50 HE YJOBJIETBOPUTEIHLHO

«MATEMATHUYECKOE MOJEJIMPOBAHME

3.2 B npunoxenun Ne 2 mnpuBeIeHbl THUIOBbIE 3aJaHUSI U KOHTPOJBHBIE BOIPOCHI IO
nabopaTopHbIM paboTaM, a B mpuioxeHud Ne3 Mo mpakTUYECKUM padoTam, MpPeayCMOTPEHHBIM
paboueii mporpammoit qucuuIuMHbL L{enpio 1abopaTopHOTo MpakTUKyMa sBJsieTcs: (GOPMUPOBAHHE
W 3aKpeIUicHUE HaBBIKOB BBIUMCICHUS CTAaTHCTHYECKUX Tokazarened B MS  Excel. Ilens
MPAKTUYECKHUX 3aHITUN — (POPMUPOBAHKME HABBIKOB MOJCIMPOBAHUS PEUENTYP MPOAYKTOB MUTAHUS
C TIOMOIIBIO METOJIOB JINHEWHOT'O MTPOrpaMMHUPOBAHUS, a TAKKE IMOUCKA ONTUMAIBHBIX PEIICHUHN U
OpraHu3aly TUIAHUPOBaHUS dKcnepuMmeHTa. OIleHKa pe3ylbTaTOB BBIMOJHEHUS 3aJaHHS TI0
KaKI0W 71a00paToOpHON U MPaKTHYECKOH paboTe MPOU3BOIAUTCS MPHU IMPEICTABICHUH CTYACHTOM
OoTueTa, OTBETOB CTYACHTa Ha BOMPOCHl MO TeMaTHke paboThl. CTyOEHT, CaMOCTOSTENLHO
BBITIOJIHMBIIIMKM  33/laHME€ U TMPOJAECMOHCTPUPOBABIIMN 3HAHHUE TEOPETUUYECKOTO MaTepualia

COOTBGTCTBYIOHIGf/'I TEMATUKU ITOJIYHYACT OLCHKY «3a4YTCHO.

4 OIEHOYHBIE CPEJICTBA JJS MPOMEXYTOUHOH ATTECTALIMU 110
JUCIHUIIVIMHE

4.1 IIpomexyTrouHas aTTecTalus MO AUCUUILIMHE MpoBoAUTCs B opme 3auyeta. K 3auery
JOIYyCKaOTCA CTYACHTBI:

- TOJIyYUBIIHME TIOJOXKHUTEIbHYIO OLEHKY II0 pe3yiabTaraM J1abopaTOpHBIX paboT H
IIPaKTUKYMa;

- MIOJIyYMBIINE MTOJIOKUTEIBHYIO OLICHKY 110 TECTUPOBAHUIO.

IIpomexxyTouHass arrecranuss IMPOXOIUT IO pe3yibTaTaM IIPOXOXKIEHUS BCEX BHJIOB
TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH.

4.2 B npunoxennu Ne 4 mpuBeIeHbl KOHTPOJIbHBIE BOIIPOCHI 11O TUCLUIUIMHE.

4.3 OmenHka («3a4T€HO», «HE 3aYTEHO») 3aBHUCUT OT YPOBHS OCBOCHHUS CTYJIEHTOM TEM
JUCHUIUIMHBI (HAIM4YHUs M CYIIHOCTHU OIIMOOK, JIOMYIIEHHBIX CTYIEHTOM IIPH OTBETE Ha BOIPOCHI

3a4eTa).
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5 CBEAEHUMSA O ®OHJAE OHEHOYHbIX CPEJACTB U EI'O COI'JIACOBAHUU

@OoH/ OLEHOYHBIX CPEACTB M arrecTaluuu 1o JucuuiuiiHe «MareMmaTuueckoe
MOJICJIMPOBAHUE IPOEKTUPOBAHUS IPOAYKTOB IHUTAHUS» IPEACTaBIsET €000l KOMIIOHEHT
OCHOBHOHM NpodecCHOHATBHON 00pa30BaTENbHON MPOrpaMMbl MAarucTpaTypsl MO HAlpaBICHUIO
noarotoBku 19.04.02 IIpoayKTel NUTaHUS U3 PACTUTEIBHOTO CHIPBS.

@oHJ1 OLICHOYHBIX CPEACTB PACCMOTPEH U OJOOpPEH Ha 3acelaHuu Kadeapsl TEXHOIOTUH

npoaykToB nutanus 13.04.2022 r. (mpotokoa Ne 10).

3aBenyromias kadeapoit .M. TuroBa
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[Tpunoxenue No 1
k1. 3.1

THUITOBBIE TECTOBBIE 3AJAHUSA 11O JUCHUIIJIMHE
MATEMATHYECKOE MOJAEJIMPOBAHUE IMNPOEKTUPOBAHUA ITPOAYKTOB
I TAHUSA»

BapuanTt 1
1 TloHATHS 1 METOBI TEOPUHU BEPOSITHOCTEN HIMPOKO UCIIONB3YIOTCS B MPOIECCE:
A — pEeKOHCTPYKLIHH ITHILEBOrO NMPEAIPUATHUS;
b - popmupoBanum BEIOOPKH MPOAYKIIUH JUIS UCCIICAOBAHMS;
B — Hanucanus oT4eToB;
I' — uccnenoBanus nmokasarenei 6€301acHOCTH.

2 C noMoILbI0 MPUKIAJHON MaTeMaTHYE€CKON CTATUCTUKH IPOBOIUTCS

A - aHaJIU3 TOYHOCTH U CTAOMJIBHOCTH TEXHOJOTMUYECKUX IPOLECCOB M CTATHCTUYECKask OLIEHKa
Ka4yecTBa;

b — BbI0Op MOCTABIIMKOB CHIPbS;

B — Br160p 000pynoBanus;

I' — opranosienTHYECKUI KOHTPOJIb Ka4ecTBa.

3 OcoOeHHO BayKHO IPUMEHSTh CTATUCTUYECKUE METO/IbI

A — B cTaguK NPOU3BOJICTBA;

b — Ha HayambHOM 3Tare )KU3HEHHOT'O IIUKJIA TPOTYKIIUH;

B — na stane 06paboTku pexaamaruii;

I' — Ha 3Tane MpoBeACHUs] CTOPOHHEN IKCIIEPTU3BI COOTBETCTBHSL.

4 TIpocTpaHCTBO 3JIEMEHTAPHBIX COOBITHH - 3TO

A — BEpOSITHOCTb COOBITHS;

b — MmareMaTn4eckoe 0KHUJaHUE;

B - cOBOKynHOCTbH BCe€X BO3MOYKHBIX MCXO/I0B OIIBITA;
I' — cpennee apudmeTHuecKkoe.

5 BeposTHOCTB COOBITHS - 3TO

A — IIPOLIEHT OLINOKHU;

b — nons nedexros;

B - 4rciio moBTOpEHUI OAHOTO M TOTO YK€ COOBITHS;
' - Mepa BO3MOXKHOCTH OCYIIIECTBICHUS COOBITHSL.

6 YcioBHas BEpOATHOCTD - 3TO

A — Korja BEpOSITHOCTh COBMECTHOTO OCYLIECTBJIEHHS cOObITMH A M B paBHa mpousBeneHUIO
BEPOATHOCTH OCYLIECTBIIEHUS KaKJOTO U3 HUX B OTAEJIBHOCTH;

b - BeposiTHOCTh HACTYIIJIEHHS COOBITUSL A, IPU YCIIOBUU HACTYIUIEHUSI cOOBITUS B;

B - npenen yactoThl peanuzanuu cooObITUS A;

' - cymme BeposSITHOCTEH d7IeMEHTAPHBIX COOBITHH, BXOSAIUX B A.

7 3aKOHOM pacTpeeICHHs JUCKPETHOM CITydailHON BETMYMHBI Ha3bIBACTCS

A — rpaduueckoe 0ToOpakeHUE 3aBHCUMOCTEH;

b - B3BelleHHas cymMMa 3HAQUYEHUM CIIy4YalHOM BEJIIMYMHBI C BE€CAMH, PAaBHBIMHU BEPOSITHOCTIM
COOTBETCTBYIOLIUX AJIEMEHTAPHBIX COOBITHI;
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B - 3amaBaemoe B m000il popme COOTBETCTBUE MEXKIY BO3MOXKHBIMH 3HAUECHUSMHU CIIy4alHOM
BEJIMYMHBI U UX BEPOSTHOCTSIMU;
I - pe3ynbTar ucHbpITaHUM, MPOBOJIUMBIX B OJIHUX U TEX KE YCIOBHUSAX.

8 CpenHeKkBapaTUYHOE OTKIIOHECHUE

A - XapakTepu3yeT Mepy paccesiHUs 1aHHBIX;

b — 3T0 BennuMHa, 3HaUEHHE KOTOPOI 3aBUCUT OT Ciydas;

B — sro Habop coObITHH, XOTS OBl OJHO M3 KOTOPBIX O0S3aTENBbHO HACTYHNHUT B pe3yJbTare
UCTIBITAHUS;

I' — xapakTepusyer psa paclpeeeHus JMCKPETHON CIIydaliHOW BEJIMYUHBI.

9 MaTtemaTHyecKUM OKUJAaHUEM CIy4yailHOW BEJIMYMHBI Ha3bIBAETCS

A - KOpEeHb U3 TUCTIIEPCUH;

b - creneHp TOYHOCTH Pa3IMYHbBIX OLICHOK U MPOTHO30B;

B — nucnepcust BBIOOPKH;

I' - B3BemIeHHas CyMMa 3HAQUEHUM CIy4YailHOM BEJIMYMHBI C BECAMHU, PABHBIMHU BEPOSTHOCTIM
COOTBETCTBYIOIIUX 3JIEMEHTAPHBIX COOBITUH.

10 IIpaBmiio Tpex CUIM OIMCHIBAET, YTO

A - BEpOSATHOCTH TOrO, YTO Ciyd4ailHas BeJMYMHA OTKJIOHUTCA OT CBOEr0 MaTeMaTHYecKOro
OKUJIaHUE Ha BEJIMYMHY, OOJbIIYI0, YE€M YTPOCHHOE CpeJHee KBaJpaTHUYHOE OTKJIOHEHHE,
IIPAKTUYECKH paBHA HYIIIO;

b - «motok coObITHil», T.€. MOCIEAOBATEIbHOCTh COOBITUH, MPOUCXOAIIMX OJHO 3a JAPYIMM B
KaKHe-TO MOMEHTbI BpEMEHH;

B - BeposATHOCT TOro, 4YTO Ciy4aiiHas BEJIMYMHA NPUHMMAET 3aJaHHOE 3HAYCHHE WIIHU
MPUHAJJIEKUT K HEKOTOPOMY 331aHHOMY HHTEpBaJy;

I' - BepossTHOCTB 0€30TKa3HON pabOTHI 32 OIPEIeIEHHOE BpeMs.

11 PerpeccroHHBIN aHaIU3 - 3TO

A. AHanu3 00BeKTa ISl ONIPEICTICHUs CTPYKTYPhI OOBEKTA.

b. Metop ns ananuza ycTOHYMBOCTH OOBEKTA.

B. Merop niis onpeneneHns BUAa COOTHOIIEHUS MEKy 3aBUCHMBIMU ITIEPEMEHHBIMHU.
I'. Meton omnpeneneHus pyHKIIMOHAIBHOW 3aBUCUMOCTH.

12 IIponecc MoAEIMpPOBAHNS HAUNHAETCH C:
A. Pa3paboTku mporpaMMel.

b. ®opmanuzanuu oObeKTa.

B. Bribopa cpencts MoieTupoBaHus.

I'. Onpenenenune GakTopoB.

13 Teopust MOAETUPOBAHHUS - 3TO

A. Teopust pazpaboTKu Mojieei.

b. B3aumocBs3aHHasi COBOKYITHOCTh IIOJIOXKEHHM, ONPEAEIECHUII METOI0B U CPEACTB CO3JaHUs U
W3YyYECHUST MOJIETIEH.

B. CoBOKynHOCTb METOJIOB CO3/IaHUS MOJIENIEH.

I'. Teopust 3amemnieHusi OJAHUX OOBEKTOB (OPUTHMHAIOB) IPYTMMU OOBEKTAaMHU (MOIEISMH) U
UCCIIE/IOBaHUS CBOMCTB OOBEKTOB Ha UX MOJIEIISX.

14 Tlonck mMareMaTHYECKUX 3aBUCHMOCTCH MCKAY BXOJAHBIMU M BBIXOAHBIMHU TICPECMCHHBIMH I10
CO6paHHI)IMI/I OIIBITHBIM JAHHBIM BBIINIOJIHACTCA C TIOMOIIBIO CICAYIOIIKUX MCTOJOB!
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A. CTatudecKkuii, KOppeasLMOHHBIN, HEJTMHEHHbBIA aHAJIN3.

b. PerpeccruonHbIi, KOPPEISLIMOHHBIN, JUCIIEPCUOHHBINA aHAJIN3.

B. DkcniepuMeHTanbHbli, MATEMAaTHYECKUI, AITOPUTMUYECKUN aHAIM3.
I'. lucriepCuOHHBIN aHAIU3.

15 IlpoBepka afieKBaTHOCTH MOJENIN 3aKJIFOYAETCS B aHAIIU3E. . .

A. CooTBeTCTBHS MOJICTH K OOBEKTY.

Bb. OcHOBHBIX TapaMeTpoOB 0OBEKTA.

B. Copa3mepHocTu MOZEIN C CUCTEMOM, a TAKXKEe PaBHO3HAYHOCTH CUCTEME.
I'. Mogeinei 371€MEHTOB.

Bapuanr 2

1 [IpsiMBIMH HA3bIBAKOTCSI U3MEPEHUS, B PE3YJIBTATE KOTOPBIX

A - OJHOBPEMECHHO HW3MEPSIOT JBE WM 00Jee HEOAHOPOTHBIX BEIMYMHBI JJIST HAXOXKICHUS
3aBUCUMOCTH MEX]ly HUMH;

b - 3HaueHWe wuCCIEAyEeMOW BEIMYMHBI HEMOCPEACTBCHHO ITOKA3BIBAIOTCS HW3MEPUTEIIBHBIM
puoOpOM;

B — pe3ynbTar BeIaeTCs Ha 3KpaHe KOMIIBIOTEPA;

' - BeMuMHa [MOJTyyaeTcs U3 pacyera 1o Gpopmyiie.

2 HeomnpeneneHHOCTh U3MEPEHUS — 3TO

A - OTKJIOHCHHE U3MEPEHHOT'O 3HAYCHUS BEIIMYMHBI OT €€ «MCTUHHOT0Y 3HAYCHHUS,

b - BeposTHOCTB, C KOTOPOW OOJIbIIAs YacTh 3HAYCHUH, NMPUITMCAHHBIX K U3MEPSEMON BEIMYMHE,
MomnajaaeT B 3aJJaHHYIO 00JIaCTh;

B - coMHeHus1 B UCTHHHOCTH MOJTYYEHHOTO Pe3ysbTaTa;

I' — ommOka u3mMepeHusl.

3 [lonHas abcoroTHAs MOTPEIIHOCTh IPSIMOT0 U3MEPEHUSI paBHA

A - KBaJIJpaTHOMY KOPHIO U3 CyMMBbI KBaJIpaToOB CIy4aiHOM 1 ccTeMaTUYecKO! MOrpeIHOCTeH;

b - HeomnpeneneHHOCTH, IPENICTABICHHON B BHJIE CTAHAAPTHOTO OTKIOHEHHUS;

B - cocraBsroneit morpemHocTd U3MepeHtsl, U3MEHSIOIECs ci1ydailHbIM 00pa3oMm;

I'- uHTEepBaly BOKpYTr pe3yjibTaTa M3MEpPEHUs, B KOTOPbIM, KaK OXKUAAaeTcs, Momnaaaer OoJblias
YacTh 3HAUYEHUH, IPUITHCAHHBIX K U3MEPSEMOI BeIMUMHE.

4 T'pyOas ommbka - 3TO

A - u3MepeHHe, UMEIoIIee OTKJIOHEHHE OT CPEIHEr0 3HAYCHHS, CYIIECTBEHHO IPEBOCXOSIICE
OKHJIAEMYIO MTOTPEIIHOCTD MPH 33JJaHHBIX YCIOBUAX U3MEPEHUS,

b - BeposSITHOCTh OTKJIOHEHUSI HYJIEBOM THIIOTE3bI, KOTJ]Ja OHA Ha CaMOM JIeJIe BEpHa;

B - yTBepkieHre, KOTOPOE MOYKHO OIIPOBEPTHYTHh Ha OCHOBAHUU PE3Y/IHTATOB UCCIIECIOBAHMUS;

' - pemaromiee npaBmiio (METO), OTBEprarolee Wik MPUHUMAIOIIee HYJIEBYIO TUIIOTE3y Ha OCHOBE
BBIOOPOYHBIX HAOJIOICHUIA.

5 Ommubka I poga — 310

A - BEpOSITHOCTB OCTAThCS B paMKaX HYJIEBOW TMIIOTE3bI, KOTJIa Ha CAMOM JIeJie OHA HE BEPHa;

b - BeposTHOCTh OTKJIOHEHUS HYJIEBOW TMIIOTE3bI, KOT/Ia OHA HAa CAaMOM JIeJie BEpHa;

B - 3710 pematomniee nmpaBuiio (METOA), OTBEpraoliee WM NPUHUMAIOIIEE HYJIEBYIO THIIOTE3y Ha
OCHOBE BBIOOPOYHBIX HAOIIOICHUH;

I' - puck nmotpedurens.



®OHJ OLEHOYHbIX CPEIACTB JUIA ATTECTALMM IO JUCLHUIUVIMHE «MATEMATUYECKOE MOJEJIMPOBAHUE
ITPOEKTUPOBAHMS TIPOAYKTOB HWTAHWS» (IIPUJIOKEHUE K PABOYEM IIPOTPAMME JUCHUIUIMHBI) OCHOBHOU
TTPOPECCHOHAJIBHON OBPA30OBATEJIBHOM ITPOI'PAMMEBI BBICIHEI'O OBPA3BOBAHMA (MATICTPATVYPA)

BEPCHA 1 9

6 t-xpurepuii CThrof€HTA IS HE3aBUCUMBIX BEIOOPOK MPUMEHSETCS IS

A - MHTEpHIpeTaluuu pe3ynbTaToB;

b - cpaBHeHus Tpéx u Oosee BEIOOPOK OJJMHAKOBOIO 00bEMa;

B - nmpoBepku paBeHCTBa AMCIIEPCU IBYX BBHIOOPOK.

I' - cpaBHEHUS cpeHUX 3HAYEHUH JIBYX HE3aBUCHMBIX MEX/Y COOO BBIOOPOK.

7 Koppensmus — 3To

A - cTaTUCTHYECKAas B3aUMOCBSI3b JABYX WM HECKOJIBKUX CIy4YalHbIX BEJIMYMH;

b - mpuuuHHO-CIIeICTBEHHAs B3aUMOCBSI3b;

B - 3aBUCHMOCTb MEX/y BETUYMHAMHU, IIPU KOTOPBIX OJJHOMY 3HAYEHUIO OJHOW BEJIMYHHBI OTBEYAET
OJIHO WJIM HECKOJIBKO OIPEIeNIEHHBIX 3HAUCHUH Jpyroi BeIUYHHBI;

' - 3ameHa oHUX 0OBEKTOB IPYTUMH, 00JIee TPOCTHIMHU, HO OJIM3KHUMHU K UCXOTHBIM.

8 TMonosxutensupiii KO3QGUIUEHT KOPPEISAUH TOKA3BIBACT. .. MEXKIY BEIUIHHAMHI
A - HanmyKre oOpaTHO MPONOPLMOHATILHON 3aBUCUMOCTH;

b — Hannuue npsAMONpPONOPIUOHAIBHON 3aBUCUMOCTH;

B — cuiibHy10 B3aMOCBSI3b;

I' — cnabyro B3aMOCBS3b.

9 Merton TMHEHHOTO TPOTrPAMMHUPOBAHHS (CHMILIIEKC-METO/T) - 3TO

A — cnioco0 HaxoXkAeHUs ONTHUMaJIbHBIX TapameTpoB B Excel;

b - npouecc co3ganusi KOMIIBIOTEPHBIX IPOTPamMm;

B - angroputm pemieHus ONTUMH3ALMOHHOM 33Ja4yd JIMHEWHOrO IPOrpaMMHMPOBAHUS MYTEM
nepebopa BEPILIUH BBIITYKJIOr0O MHOIOIPAaHHUKA B MHOTOMEPHOM IPOCTPAHCTBE;

I' - MHOTOKpUTEpUaNbHAs ONTUMU3ALIUS C TPUMEHEHHEM (YHKIIMHU jKeIaTeIbHOCTH XappUHITOHA.

10 OcHoBHas 3a/1a4a TMHEHHOTO IPOrPaMMHUPOBAHUS — 3TO 3aj1aya. ..
A - B KOTOpO# QUTYypUPYIOT OrpaHUYEHHUS B (POpME HEPABEHCTB;

b — MuHUMYyMa;

B — makcumyma;

I' - B KOTOpOH (UTYpUPYIOT OTpaHUUYEHUS B (hOpME PABEHCTB.

11 ITox mpeaMeToM TEOpUU MOJEIUPOBAHMSI IOHUMAETCS:

A. Mopenu peaibHbIX 00BEKTOB HJIA CUCTEM.

b. CoBOKYNHOCTb MOJIO)KEHWH OIpPEAENEHU, METOJOB WM CPEICTB MOJEIMPOBAaHUS U CaMH
MOJIEIIN.

B. IlporpamMHBbIe cpeacTBa [Jisl pa3pabOoTKH MOJIEIEH.

I'. Meroas! TeOpuH MOJETUPOBAHMS.

12 Bunbl pOBEPOK MOJENH:

A. IlpoBepka Mojenell »3JIEMEHTOB, IPOBEPKAa MOJENEM BHEUIHUX BO3JEHCTBUM, IPOBEpKA
dbopManu30BaHHOW M MaTeMaTHYeCKOM MOJENH, NpOBEepKa MPOrpaMMHONM MOJENH, MpOBEpKa
CHOCO0O0B U3MEPEHHUS U BHIYHCIICHUS BBIXOJHBIX XapaKTEPUCTHUK.

b. Ananu3 KoHuenTyanbHOW MOJENH, MpoBepKka (PU3MUECKONH MOJENH, MPOBEpKa MU3MEPUTEIHHON
MOJICIIN.

B. IlpoBepka Moxaenn »3IEMEHTOB CHUCTEMBI, IPOBEPKAa NIPOTPAMMHOM MOJEIH, IPOBEpKa
UHCTPYMEHTAJIBHBIX OIIUOOK MPOTrpaMMUPOBAHHUSI, IPOBEPKA THIIOTE3HI.

I'. AHanmM3 TOIBKO KOHIENTYaTbHOM MOJIEITH.

13 OmmbKku MOJENMPOBAaHUS YMEHBIIIAIOT IPU TTOMOIIIN:
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A. YBenuueHus nepuojia MoJeaupoBaHmsi, cOOpa CTAaTUCTUKH 110 HCTEUYCHUH BPEMEHHU.
b. YBennuenns uncna 3aMCpPOB, YBCIIMYCHUA YUCJIa ITapaMCTPOB.

B. C6opa cTatucTuky B KOHIIE II€PHO/1a MOAEITUPOBAHHUS.

I'. KoppessiuoHHOro, perpecCuOHHOrO aHaIu3a.

14 AnocrepuopHnast HHPpOpPMAIUI — 3TO HHGOPMAITHS

A. O cocTossHHHM 00BEKTA.

b. Ilony4yennas mocie HaOMIOAEHUS BXO/Ia M BBIX0/1a O0BEKTA.
B. O B3anMonelicTBUH 3JIEMEHTOB CUCTEMEIL.

I' IMmeromiascs 10 OmbITA.

15. CreneHp IOCTOBEPHOCTH MOJTYYEHHBIX W3 SKCIEPUMEHTa OICHOK XapaKTEPUCTHK OOBEKTa
OIpeieNsercs. ...

A. MeToa0oM yMEHbIIEHUS IOTPELIHOCTEH.

b. C nomouip1o yTo4yHeHUs HapaMeTpoB 0OBEKTA.

B. C noMo1mpio CTaTH4eCcKOro aHaun3a ypaBHEHHUS PETPECCHH U €r0 KO HUIEHTOB.

I'. DxcnepuMeHTaIbHO.

Bapuanr 3

1 MogenupoBaHue — 310

A — anpo0arusi TEXHOJIOTUU B IPOU3BOJICTBEHHBIX YCIOBUSX;

b — maTemaTuyeckue pacyeTsl;

B — koHCTpYKTOpCKHUE pa3paboTKH;

I' - uccnenoBanue siBICHUM, IPOIIECCOB, 0OBEKTOB ITyTEM MOCTPOSHUS U U3YUEHUS UX MOJIETIEH.

2 Mogens — 310

A - 3aMeHUTeNb OpHUruHajia, OOECIEeUYMBAIOIMN H3YY€HHE HEKOTOPBIX MHTEPECYIOLINX
MCCIIEI0BATENS CBOMCTB OPUTHHAIIA;

b — 00BeKT, MOTHOCTHIO MOBTOPSIOIINN OPUTHHAI;

B — 00BeKT, HCKYCCTBEHHO CO3JJaHHBIN B J1a00paTopuu;

I' — xornusa opuruHaa.

3 MeToa MaTeMaTuyecKoro MOJAeIMPOBaHUS 00J1adaeT HEAOCTATKOM:

A — pemenue TpeOyeT 3aTpaT BpeMEHHU;

b - pemenue Bcergja HOCHT YAacTHBIA XapakTep, COOTBETCTBYS (UKCHPOBAHHBIM 3HAYEHUSM
napaMeTpoOB CUCTEMbI U HAYAJIbHBIX YCHOBHﬁ;

B — HeoOXomuMo IIUTENbHOE W TPYAOEMKOE HW3TOTOBIEHHE JIabopaTOpHOro oOpasla WiIn
YCTaHOBKH,

" — BBICOKME 3aTpaThl HAa CHIPhE, MaTePHAIIbI, HEOOXOAUMBIE JIJIsI OMBITHBIX 00Pa3I0B.

4 TIpuHIMIT OCYIIIECTBUMOCTH MOJIETUPOBAHUS TOBOPUT O TOM, UTO

A - BEpOSTHOCTB OCYIIECTBUMOCTH MOJIEIMPYEMOTO MpoIiecca JOHKHA ObITh OOJBIIIE HYIIS;
b - BeposITHOCTH OCYIIECTBUMOCTH MOJICTTUPYEMOTO TIpoIiecca T0JbKHA ObITh 00mbIte 30%;

B - BeposATHOCTH OCYIIIECTBUMOCTH MOJICTHPYEMOTO TIpoliecca T0JKHA ObITh Oonbie 50%;
" - BeposITHOCTH OCYIIECTBUMOCTH MOJICTUPYEMOTO MpoIiecca J0HKHa ObITh Oobie 95%.

5 [InanupoBaHue FKCIIEPUMEHTA — 3TO
A — oncaHue MOCJIEJOBATEIbHOCTH BCEX ONEPALIUii;
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b - BbIOOp umcIa W YCIOBUM MPOTEKAHUS OIBITOB, HEOOXOAUMBIX W JOCTATOYHBIX IS
HCCIIEIOBaHUS 00BEKTA C 3aJJaHHOM TOYHOCTHIO;

B — BBIOOp METOIMK MCCIIEI0OBAHMUS;

I' - oOecrieueHre MAaKCHUMH3AIIAIO YHCIIA OIBITOB

6 DAMMUHUPYIOMNI KCTIEPUMEHT — 3TO 3KCIIEPUMEHT, 33]]a4a KOTOPOTO

A — BBISIBIICHHE ONTUMAIBHBIX PEKUMOB, ONITUMAIBHBIX COCTABOB U ONTHUMAJIbHBIX TAPAMETPOB;

b - pacmonoxxeHunm MX B P MO CTENEHH BIUSHHS Ha HMCCIEIYEMbIH IMOKa3aTenb mpouecca /
IPOAYKTa,

B - B onieHKe BAMSAHUSA KaX10r0 (hakTopa Ha MpoIiecc / MPOIYKT;

" - BBIIBUTD WU YCTPAHUTD BIUSHUE PA3TUYHBIX HEOTHOPOJAHOCTEH.

7 OTcenBaroUIMi SKCIEPUMEHT — ITO IKCIIEPUMEHT, B X0JIe KOTOPOI'0

A - OTIMCHIBAIOTCS TApAMETPHI ¥ (PAKTOPHI, BIUSIOMINE HA N3Y4aeMbIil POLIECC W MPOAYKT;

b — BBIABIAIOTCS HEOJHOPOJHOCTH;

B - orOupatorcs s uWccienoBaHHs JIMIIb Te (DAKTOPBI, KOTOPHIE CYIIECTBEHHO BIHUSIOT Ha
IpolLecc;

I' — BbIOMpaeTcss KOJIMYECTBO OIBITOB.

8 DKcTpeMallbHbIN KCIIEPUMEHT HAIpaBjIeH Ha

A - BbISIBIIEHHE ONTUMAJIbHBIX PEKMMOB, ONTHUMAJIBHBIX COCTABOB M ONTUMAJIbHBIX [IApaMETPOB;
b — npenckazanue Oyayniero noBeIeHMs;

B — npoBepky 10MyCTUMBIX I'paHMIl IPOBEIECHUS SKCIIEPUMEHTA;

I' - cocraBiaeHre MaTeMaTUUECKOW MOJEIH TIpoLiecca.

9 DKCTpanoIMpyOLIIHi SKCIIEPUMEHT - 3TO SKCIEPHUMEHT, 33/1a4a KOTOPOTO

A - mpencka3aTh SBJICHHE, OLEHUTb, KaK OHO OyJIeT POTeKaTh B JajbHEHIIEeM;

b - BEIIBUTE nIn YCTPAHUTDH BIIMAHUC PA3JINIHBIX HCO]IHOpOI[HOCTGfI;

B - BbIsIBIIEHHE ONTUMAJIBHBIX PEKUMOB, ONTUMAIBHBIX COCTABOB U ONTHUMAJILHBIX TAPAMETPOB;
I' — oTOOp cylIecTBEHHBIX (PAKTOPOB.

10 Ynpasnsromue — 310 Te GaKTOpbl, KOTOPHIE

A - HOCAT CllydaliHbII XapakTep;

b - HenocpeICTBEHHO KOHTPOJIMPYIOTCS B ITPOAYKTE UIIU IO XOAY TEXHOJIOTMYECKOIO MPOIIECCa;

B - ¢ mOMOIIBIO LIEIEHANIPABIEHHOTO U3MEHEHHS KOTOPBIX MOYKHO YIIPABIIATh TEXHOJIOTHYECKUM
IIPOLIECCOM;

[ - oTpaxaroT HcciexyeMblii MPOIYKT HIIM XapakTep IMpoliecca, HO JUOO0 OHU HE HWHTEPECYIOT
HCCiIenoBaTeNd B JaHHBIII MOMEHT.

11 B teopuun MozenrpoBaHus M0 00bEKTOM-OpPUTMHAIOM IIOHUMAETCSI

A - KoMmnbroTepHasi TEXHOJIOTHSA

b - BooGpaxaemas cucrema.

B - EcTecTBeHHas 1 UCKyCCTBEHHas, peaibHas WM BOOOpakaemasi CUCTEMa.
I' - PeanpHbIe mpoLeCcCHI.

12 [lenecooOpa3HOCTh MOACTUPOBAHUS OMIPEACIIICTCS

A - Korza y Mmozienu oTCYTCTBYIOT T€ IPU3HAKU OPUTHHAJA, KOTOPBIE MPEMATCTBYIOT €ro
HCCJIETOBAHHUIO.

b - KOFI[a HCCIICAOBATC/Ib UMCCT NJOCTATOYHOI'O OIIbITA AJId IMTPOBCACHHUA SKCIICPUMCHTA.
B - Jlnis moydenus 00JIBIIOTO YMCIa 3HAYCHU NCKOMBIX ITapaMeTpPOB
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I' — Korna 06 00bEKTE BCE U3BECTHO.

13 OOBEKT U BHEUTHSS Cpea UMEIOT CIIEIYIONINE TTapaMeTpHhI:
A - KadecTBeHHbIC, (yHKIIMOHATbHBIC, KOJINYCCTBCHHBIE.

b - KauecTBeHHbIe, TOKa3aTeabHbIe, I€TEPMUHUPOBAHHBIC.

B - Cnyuaiinble, uieanu3upoBaHHbIE, CTOXaCTUUYECKHE

I' - Uneanu3upoBaHHBIE.

14 Tlox cpencTBamMu MOJEIUPOBAHUSI TTOHUMAIOT:

A - TexHuueckue CpesiCTBa aJrOPUTMUUYECKUE SI3bIKHU, SA3bIKH MOJICTUPOBAHMUS,
ABTOMAaTHU3UPOBAHHBIC CUCTEMBI MOJICITHUPOBAHMS, SKCIICPUMEHT.

b - Texauueckue cpencTBa, KOMIBIOTEPHBIE CPEACTBA, MH()OPMAIIMOHHBIC CPEIICTBA, CUCTEMBI
MOJICIIUPOBAHUS, S3BIKU MOJICTUPOBAHUSI.

B - Texnuueckue cpencTBa, aNrOpUTMUYECKHE SI3BIKU, S3BIKH MOJICTUPOBAHMUS,
ABTOMAaTHU3UPOBAHHBIC CUCTEMBI MOJICTUPOBAHUS

I' - Texauueckue, THOPUAHBIC, AITOPUTMUIECKUE S3BIKH.

15 Llenb MOENMpPOBaHUS JOCTUTAETCS IyTEM
A - AropuTMH3allUA MOJIETH

b - Yopouenns cuctemsl.

B - UccnenoBanuem pa3paboTaHHON MOJEIH.
I' - KOppeKTUpPOBKH MOJEIIH.
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[Tpunoxenue No 2
K1 3.2

THUITIOBBIE 3AJTAHUA 1 KOHTPOJIBHBIE BOITPOCHI 110 JIABOPATOPHBIM
PABOTAM

.Ha6ODaTODHBIe 3aHATHUA

JlaGoparopnoe 3anatue Ne | MccnemoBaHue BEpOSITHOCTEH UMCXOJa JKCIEPHUMEHTA,

pacrpeeneHui CIIy4yaiiHbIX BEJIMYUH

3agaHue:

- B marazune mnpencrtaBiieHbl KOHCEPBBI M3 pBIOBI, MsACAa, MOPENPOAYKTOB U OBOILEH.
BeposiTHOCTH TOTO, YTO TOKYyMAaTeNb KYNUT KOHCEpBHI M3 Msca, paBHa 0,35; u3 peioer — 0,23;
MopenpoaykroB — 0,22, osomeit — 0,3. KakoBa BepOATHOCTb TOrO, 4TO MOKYNAaTeNb KYIUT
KOHCEPBBI U3 )KUBOTHOT'O CHIPbS?

- Ha mnpennpustum paboTaroT Tpu KoNTWibHble neud. IlepBas KonTwibHas Ieyb
BbIpabaTbiBaeT X1 % roToBOM HPOAYKUMHM OT CYTOYHOM HPOM3BOAUTENBHOCTH, BTOpas X2 %,
tpethss — X3 %. Ilpum sTOoM mepBas konTuibHas meyb AaeT Y1 % HecTaHZapTHBIX €IUHMIL
poayKuuu, Bropas Y2 %, tpetbs Y3 %.

OmnpenenuTs BEpOSATHOCTb TOTO, YTO Hayauy B3sTas CO CKJIa/a €AUHUIA TPOAYKIIUH:

a. HE COOTBETCTBYET CTAaH/IAPTY

0. COOTBETCTBYET CTAaHAAPTY

- Ha Tpex crankax-aBromarax oO0pabaThIBalOTCSl OJJHOTUIIHBIE E€TANIN, OCTYNAIOIINE MOCTe
0o0paboTku Ha oOumii koHBeiep. IlepBriii ctanok naetr 2% Opaka, Bropoit — 7%, Ttpetuit — 10%.
[Tpon3BOIUTENFHOCTH TIEPBOTO CTAaHKA B 3 pa3a OOJIbIe MPOU3BOJUTEIHLHOCTH BTOPOTO, & TPETHETO
— B 2 pa3a MeHbllIe, YeM BTOPOTO.

a) KakoB npoueHT Opaka Ha KoHBelepe?

0) KakoBbl 1011 feTaneil Kaxxa0ro CTaHKa cpei OpaKoBaHHBIX JIeTalel Ha KOHBeiepe?

KoHTposbHBIE BOITPOCHL:

1. Yro Takoe BEpPOSTHOCTH?

2. HazoBute Bubl BEPOSITHOCTEH.

3. UYro Takoe HE3aBUCUMOCTH CITYYaliHOW BEITHUUHBI?

4. TlpuBenuTe mpHUMEpPhl HCIOIB30BAHUS HEMPEPBIBHBIX pPACIpeNeIeHU CcllydalHbIX

BCJIMYHH IJId PCIICHUSA 3a1a4 MMUIIEBOM oTpacii
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5. IlpuBenute npumepbl UCIONb30BAHUS IUCKPETHBIX PACIPEIEICHUN CIIy4aiiHbIX

BCJIIMYMH IAJId PCUICHUA 3aJa4 HPIIHeBOfI oTpaciiu.

JlaGoparopuoe 3anarue Ne 2 [locTtpoeHue MaTpHIbl MIIAHUPOBAHUS MOJIHOTO (PaKTOPHOTO

IKCIIEPUMEHTA
3amanue:

- Ha xadecTBO HMBHOro cyclia, 0 KOTOPOM CYIAT IO BBIXOAY JKCTpakTa F, BIIHSIOT
KOHIIEHTpaluu Tpex (epMeHTOB: ammiocyotmmnna (X1), amunopusnna (X2) u nuroposemuna (X3).
OcuoHol ¢oH: X10= 0,04 %; X20= 1,0 %; X30 = 1,5 %. MaTepBansl BapbHPOBAHUS IS KaXKIOTO
dakTopa coorBercTBeHHO cocTaBisaoT: A1 =0,02%; A2=05%; A3=0,5%. Ilocrpoiite
OPTOTOHAILHYIO MATPHUITy IJIAHUPOBAHUSI.

- Jlana marpuna mianupoBadus. Haiinure ko3(hGUIMEHTHI THHEHHOW PErpecCry, 3alUIINTe

YpaBHCHHUEC JIMHEHHOM perpeccuu, €CJIN U3BCCTHO, YTO UCKIIHOYACTCA B3aMMHOC BIIUAHUC (baKTOpOB.

KoHTposibHBIE BOIIPOCHL:

1. TlpuBenure ¢opmydy A pacueTa KOJIMYECTBA OIBITOB B IOJHOM (DaKTOpHOM
JKCIIEPUMEHTE.

[IpuBenuTe cBOMCTBA MOTHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

Yro Takoe opTOroHaJIbHOCThH?

Kakoii niaH Ha3bIBatOT poTaTadebHbIM?

o~ 0N

Kak MMPOUCXOAUT TMOCTPOCHUEC MATPULbI IUIAHUPOBAHHUA ITOJIHOT'O (l)aKTOpHOl"O

JKCIIeprUMeHTa’?

JlaGoparopnoe 3ansaTre Ne 3 [locTpoeHune MaTpHIlbl IIAHUPOBAHUS APOOHOrO (HaKTOPHOTO

IKCIIEPUMEHTA
3ananue:

- TlocTpoiiTe TulaH SKCIIEpUMEHTa 3aBUCHUMOCTH BbIXOAa OMOMAacChl OT KOHIEHTpaluu
cynbdara ammonus X1, auammonuiipocdara X2 m OmotMHa X3 B NHUTATENBbHOM cpene mnpu
BBIpAlIMBaHUM caxopoMuleToB. Ha OcHOBaHMM paHee BBINOJIHEHHBIX HCCIIECJOBAHUNM H3BECTEH
HyJeBO ypoBeHb u3ydaeMbiX (aktopo: X10 = 400 mr/n; X20 = 30 mr/m; X30 = 1 Mkr/in.
WHTepBambl BapbUpOBaHUS IJIs1 KOKIOTO COOTBETCTBEHHO paBHBL: al = 200 mr/mn; a2 = 20 mr/m; a3 =

1 Mkr/n1. @akTOphl B3aMMOBIIUAIOT Ha BBIXOJl OMOMACCHI.
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KoHTponbHbIe BOITPOCH:

1. IlpuBeaute oOmIyt0 GopMyny ApoOHOTO (HaKTOPHOTO IKCIIEPUMEHTA.
2. Yro Takoe reepajgbHasi COBOKYIHOCTbH?

3. Kak nHaiiTi onpezaenstomuii KOHTpacT?

4. Kak onpenenuTth OIeHKH K03 PUIHEHTOB?

5

Kaxkue B3auMoaeiicTBUS HEb3s1 HCIOJIB30BaTh /1JIsl HAXO0XK/ICHUS OIPEICIISIOIETO
KOHTpacTa?

JlaGoparopHoe 3anstue Ne 4 MogenupoBanue penentyp METOAOM JIMHEHHOro

IpOrpaMMHUPOBaHUS

-Pemnth 3agauy TMHEHHOTO MPOrpaMMHUPOBAHUS.

x2-3x3+2x5—min

x1+3x2-x3+2x5=7

-2x2+4x3+x4=12

-4x2+3x3+8x5+x6=10

x>0

- PemmTh cuUMIUIEKC-METOAOM 3a7ady: Uisl HM3TOTOBIEHUS paziuyHbIXx usnenuit A, B, C
MpPEANPUITHE UCTIONIB3YEeT TpU BUIA ChIpbsi. HOopMBl pacxoma ChIpbs Ha MPOU3BOJCTBO OIHOTO
U3JIeNnsl KaXJA0ro BUAA, lieHa oaHoro m3aenuss A, B u C, a Takxke oOmiee KOJIMYECTBO CHIPBS
Ka)KI0ro BUJa, KOTOPOE MOXKET OBITh HCIOIB30BAaHO MPEANpUITHEM, TpUBeaeHBI B Taba. U3nenus
A, B u C MOTYT NpOU3BOJUTHCS B JIOOBIX COOTHOMICHHSIX (COBIT 00OecreueH), HO MPOU3BOJICTBO
OTPAaHUYEHO BBIJICJIICHHBIM MPEINPHUSITHIO ChIPheM Kaxaoro Buja. COCTaBUTH IUIaH MPOU3BOJCTBA
U3JIeNHA, TPU KOTOPOM OOIIasi CTOMMOCTh BCEH MPOW3BENCHHON NPEANpUSTHEM MPOIYKIIUU

SIBIISICTCSI MAKCUMAJILHOM.

KoHTposibHBIE BOITPOCHL:

1. TlpuBenute onvcaHHe TEXHOJIOTHUECKON 3aJauu.

2. OObACHUTE CYLTHOCTH 33/1a41 O JUETe

3. UYro Takoe KAHOHMYECKHH BH]I 3a/1a4H JTMHEHHOTO IPOTPaMMHUPOBAHUS?
4. Kak nmepeiiT 3 KAHOHUYECKOTO B CTAHIAPTHBIN BU?
5

Kak nepeiTi OT HEPaBEHCTB K PaBEHCTBAM B YCIIOBUSAX OTPAHUYEHUN?
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JlaGoparopnoe 3ansaTHe Ne 5 OOpaboTka pe3yabTaToB MPSIMBIX M KOCBEHHBIX M3MEPEHHUH,

IIPOBEPKa OJTHOPOJAHOCTH HE3aBUCHUMBIX BBIOOPOK M BOCIIPOU3BOAMMOCTH ONbITOB B MS Excel
- IIycte npu u3MepeHusix nposeneHo 10 OTCYETOB pacCTOSIHUSA, MPOUIEHHOIO TEJIOM 3a
onpenenaeHHoe Bpems. M3MepeHus: npoBOAWINCH JIMHEUKON ¢ 1eHol nenenust 1 cM. Pesynbrarsl

U3MepEeHus IpecTaBieHsl B Tabmumue 1. Onpenenuts NorpemHoCcTh IPSIMbIX H3MEPEHHIHA.

Tabmuna 1
n
1 2 3 4 5 6 7 8 9 10
/o
S,
105 100 105 65 90 110 110 115 135 120
cM

'HGO6XOI[I/IMO OIIPCACIINTD MOIIHOCTB QJICKTPHUICCKOI'O TOKa Ha HCKOTOPpOM
COIIPOTUBJICHUH. HpI/I 9TOM C MOMOLIBIO MPAMBIX H3M€p€HHfI MMOJIYYCHBI 3HAYCHHA HAIIPSIKCHUA U

COIIPOTUBJICHUA. OHpeI[eJII/ITI) MOrpCIIHOCTb KOCBCHHBIX H3MCp€HPII>i.

U =(150+10)B; &U = 7%;
R=(18+1)0m; 6K =6% .
KoHTposibHBIE BOIPOCH:
UYro Takoe BHIOpOC?
Kakue nu3MepeHus Ha3bIBaOT MPSIMBIMU?

Kakmne HN3MCPCHUA HA3bIBAIOT KOCBEHHBIMU?

Kak MPOUCXOAUT IMPOBEPKAa OAHOPOJHOCTH HE3aBUCHUMBIX BBI60pOK?

A A

Kak J0Ka3aTb, YTO OIIBIThI BOCHpOI/IBBO,I[I/IMLI?

JlaGoparopHoe 3anatue Ne 6 Iloctpoenue u ananu3 perpeccuu B MS Excel

3aganue:

Jlana MaTtpuiia niaHUPOBaHUS MOJHO(PAKTOPHOTO HIKCIIEPUMEHTA

Homep [Tops 0K BapbUpoBanus GakTopoB 3Ha4yeHus mapaMerpa
OIIbITA, OIITUMH3AIINU
Ni X1 X2 X3 X1X2 X1X3 XoX3 | Yoxen | Ypacu AY | (AY)?
1 + + + + + + 95 96 1 1
2 = ¥ ¥ = = + | 80 | 79 | 4 1
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3 + - + - + - 84 83 -1 1
4 - - + + - - 47 48 1 1
5 + + - + - - 81 80 -1 1
6 - + - - + - 49 50 1 1
7 + — — — - + 51 52 1 1
8 - - - + + + 5 4 -1 1

bbutn HalineHs! K03 UIMEHTH ypaBHEHUSI PETPECCHU, i YpaBHEHHE TPUOOPENo BU/I:
Y =615+16,25x, +14,75X, +15X; —4,5X X, —3,25X;X; —3,75X, X,
Jis  mpoBepKH 3HAUYMMOCTH KO3(P(PHUIMEHTOB pPETrpeccHH TMPOBENIEHBI IapauleibHbIe

SKCTIIEPUMEHTBI JISl TOUKH 2:

Y,,=80;Y,,=82;Y,, =79.

Tabnuunoe 3HaueHue kpurepus CrtbrofieHTa mpu 5%-HOM ypOBHE 3HAUMMOCTH U TPHU
KOJIMUECTBY cTeneHeit cBobonsl f =n—1=3-1=2 pasHo 4,3.

TabmuuHoe 3HaueHwe kputepuss Dumiepa Ui ypoBHS 3HAYMMOCTH p = 0,05 paBHO

F

maé6n

=19,3. OmnpenenuTh 3HAYUMOCTb KOI(P(PUIMEHTOB ypaBHEHUsI perpeccud. IIpoBepuTh

ypaBHEHHUE PETPECCUU HA aICKBATHOCTD.

KoHTpobpHbIE BOIPOCHI:

1. UYro Takoe aqeKBaTHOCTh YPaBHEHHS PETPECCHU?

2. Tlo xakuM KpUTEPUSM MOKHO TPOBEPUTH 3HAYMMOCTH KOI(D(UIIMEHTOB ypaBHEHHS
perpeccun?

3. O yem roBopuT 3HaK nepen KodpGUIUEHTOM perpeccun’?

4. Yto Takoe MHTEpBaJl BapbupoBaHus (axkrtopa?

5. UYro Takoe crerneHb CBOOOIBI?

.Ha6ODaTODHOC 3aHsaTue Ne 7 HaxoxaeHne onTHMalIbHBIX mapaMeTpoB TCXHOJOTMYCCKUX

MPOLIECCOB METOJIOM KPYTOI'O BOCXO0K/IEHHUSI 10 TOBEPXHOCTU OTKJIMKA
3aganue:

- COCTaBI/ITB aJ'IFOpI/ITM HAaXO0XICHUSI B OIITHUMAJIBHBIX HapaMeTPOB TCXHOJIOTUYCCKOT' O
mpoliecca MPUroTOBIEHUS COyCa METOJAOM KPYTOTO BOCXOXACHHS MO MOBEPXHOCTU OTKIIMKA B MS
Excel

- B pe3ynbTare mocTaHOBKH 3KCIEPUMEHTOB MO IJIaHY BapbUPYIOT COCTaB coyca. 3MeHs 0T

KOHIIEHTpaluo Kpaxmana X1, comu X2, xKykypy3Hoil Myku X3 u TtomatHOM mnactel X4. Ha
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OCHOBAaHHHU IMPOBCACHHBIX I/ICCJICI[OBaHI/Iﬁ U MaTeMaTH4YeCKOi O6p&60TKI/I MOJYYCHHBIX JaHHBIX
COCTaBJISAIOT JIMHEHHOE YpaBHCHHE PErPECCHUU:

y = 6603 + 283x1 + 30x2 + 222x3 + 515x4.

PaccuuraiiTe nporpaMmmy KpyTroro BOCXOKIEHUS.

KoHTposbHBIE BOIIPOCHL:

1. Yro takoe rpaaueHT?

2. Yro Takoe mar? Kak o onpexnensercs?

3. Kakoii mporecc Ha3pIBaIOT KPYTHIM BOCXOKICHUEM?

4. Onuiure npoueaypy ONTUMHU3ALNHA METOJOM KPYTOTO BOCXOK/ICHUS.
5

KOFI[a IIOUCK OIITHUMAJIbHOI'O PCUHICHUA HperaH_[aeTCH?

JlaGoparopHoe 3anstue Ne 8 [IporHo3upoBaHue CpOKOB XpaHEHHs IpU [OMOIIU

000011eHHOM (PYHKIINU jKeTaTeIbHOCTH XappUHITOHA

3ananue:

- CocraBute anroputm pacueta B MS Excel o0oOmenHoro mnoxazarens (QyHKIUN
KENATeTbHOCTH, XapaKTePHU3YyIOUIeT0 CPOKH XpaHEHHs TMPOJAYKTa, C OJHOCTOPOHHUM U
JIByCTOPOHHUM OTpaHUYCHUSIMHU.

- CocraButh anroput™m pacuera B MS Excel o0606meHHoro mokaszarens (QyHKIMH
KENaTeTbHOCTH, XapaKTEePHU3YIOMIeT0 ONTHMAalbHBIM cocTaB (Qapma s  (QopMoBaHHS Ha

JKCTpYyHAEpE.

KoHTposbHbIE BOIPOCHI:

1. YTo Takoe 0JJHOCTOPOHHEE OTpaHUYCHUE?

2. Yto Takoe IByCTOPOHHEE OrpaHUYCHHE?

3. Kak Haxo[sT 4acTHBIE JKeJIaTeIbHOCTH ?

4. TlpuBeauTe YWCIOBBIE MHTEPBAIbl IIKATBl XapPUHITOHA JUISI MOHOTOHHOW (DYHKIIMH
JKeIaTeIbHOCTH

5. Uto Takoe KoaupoBaHHOE 3HAYCHHE HH(POPMATUBHOTO TIOKA3aTes?
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[Tpunoxenue Ne 3
K 1. 3.2

THUITIOBBIE 3AJAHUSA 1 KOHTPOJIBHBIE BOITPOCHI 110 TIPAKTHYECKUM
PABOTAM
[IpakTHyeckue 3aHATHSA NPOXOIAT B BUJIE CEMHHAPOB, CTYJCHTHI TOTOBIT MHIUBUAYAIbHbIC
BBICTYIUIEHHS M JOKJIAJbIBAIOT PE3YyJbTaTbl CaMOCTOSTENbHONM pabOThl Ha 3aHATUU. Takxke
IPOBOAUTCS 00CYKJICHHUE 110 TEME CEMUHApa.

IIpakTryeckoe 3aHaTre Ne IMCTO,I[LI OIITUMHU3aAUHN PECTPECCUOHHBIX MoJienen

OO6cy>xaaeMble BOIPOCHI:

-TIOHSITHE PETPECCHOHHON MOAETH, KO PHUIIMEHTa PETPECCUH.

- PaHrOBBIM METOJ| OLICHUBAHUS [1apaMETPOB JIMHEWHON PETPECCUOHHON MOJENH
-METOJi HAMMEHBUINX KBaJIpaTOB

-MCTOA HAMMCHBIIINX MO,HYJIeI;'I

KoHTposibHBIE BOIIPOCHI:

1. Yro Takoe ontumusanus? s yero oHa npuMeHsercs?

2. Yro Takoe perpeccus?

3. UYro moxka3zeiBaeT k03 duitneHt perpeccun?

4. Kaxue MeTOpI ONITUMH3AINH CYIIECTBYIOT?

5. Kak omnpenenuts 5SKCTpeMyMbl YpPaBHEHHUS pErpeccCMd METOJOM HaMMEHBIINX

KBaJpaToB?

[pakTuueckoe 3anarue Ne 2 CUMIUIEKC-METO JTUHEHHOTO MPOrpaMMHUPOBAHHUS

OO6cy>xaaeMble BOTIPOCHI:

-CUMIUIEKCHBI METOJ| pelIeHHs 3a1ad JIMHEHHOro IporpaMMupoBaHusd. HaxoxneHue
Ha4aJIbHOTO OIIOPHOTO PEUIEHUS U NEPEX0] K HOBOMY OIIOPHOMY PELIEHUIO.

-CUMIUTEKCHBIM METOJ| pelIeHUs 3a/ad JIMHEHHOro mporpamMmMupoBanus. [IpeobpazoBanue
1eNIeBOM (DYHKIIMU IIPU TIEpEeX0/ie OT OJHOTO OMOPHOTO PEILICHUs K APYromy.

-CUMIUIEKCHBI METOJ pelIeHMs 3ajad JIMHEHHOro IporpammupoBaHus. [loka3aTenbcTBO
TEOPEMBI 00 YIIy4IlIEHUH OMOPHOTO PELICHHUS.

-CHMIUTEKCHBIM METOJl pEIIeHMs 3aJad JIMHEMHOro nporpammupoBaHus. IIpusHaku

ONTUMAJIBHOCTH OIIOPHOI'0 PCIICHHA, CAUMHCTBCHHOCTU ONTUMAJIBHOI'O PCIICHHA, CYHICCTBOBAHUA
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OCCKOHEYHOTO MHOXKECTBA ONTUMAIbHBIX pemeHm”I, OTCYTCTBHA OITHMAJIBHOI'O PCHICHUA

BCJICACTBHUEC HCOIPAHUYCHHOCTH HCJ’IGBOﬁ (by'HKI_[I/II/I

-AJ'IFOpI/ITM CUMIIJICKCHOI'O ME€TOAa pCHICHUSA 3a1a4 JIMHEHHOTO IMporpaMMHupOBaHUs.

KoHTposbHBIE BOIIPOCHL:

1.

2
3
4.
5

Yro Takoe CHMILICKC?

[IpuBenuTe HGopMyIUPOBKY 3324 JIMHEHHOTO MPOTPAMMUPOBAHUS.
Kak naxonat onopHeIi mian?

Kaxk mpoucxoaut nepexoj1 OT OJJHOTO IUIaHA K APYyroMy?

Kak nHaxonmar ynpapJisironryto CTpoKy U cTosioen?

IIpakTryeckoe 3ansgThe Ne 3 Ilomck onTHMabHBIX YCJIOBI/Iﬁ C IMPHUMCHCHUEM (1)YHKI_II/II/I

KECIaTCIIbHOCTH

OO6cyxnaeMbie BOTIPOCHI:

- IPAKTUYCCKUC ACIICKTbhI UCITOJIb30BAHU A (bYHKI_[I/II/I KCIIATCIIbHOCTHU

- CBA3b MCKAY KOJUYCCTBCHHBIMH 3HAUCHUAMU 6e3pa3MepH0171 IIKaJIbI XappI/IHrTOHa n

TMCHUXOJIOTHYCCKUM BOCIIPUATHEM YCIIOBCKA

KOMIUIEKCHBI ~ TOKa3aTelb KadyecTBa MPOAYKUMHM Kak oO0oOmeéHHass (yHKIus

KCIAaTCIIbHOCTH

KoHTposibHBIE BOIIPOCHL:

UYro Takoe QpyHKIHS KeIaTeIbHOCTH?

Onuuure mKany nepeBo/ia napaMeTpoB B 6e3pa3MepHBbIi oKa3aTelb KelIaTeIbHOCTH.
Hapucyiite rpaduku (GyHKIMH  JKeNaTeNbHOCTH s TOKas3aTeled  CBOICTB,
OTPaHNYMBAEMBIX C OJHOU U IBYX CTOPOH.

Kak npoussectu pacuetr QpyHKIUN KeIaTeTbHOCTH?

[IpuBenure mnpuMepbl NpUMEHEHUs GYHKIMNA IKEIaTedbHOCTH [UIS ONTUMHU3ALUH

MOJIEIEN B MUIIEBOM OTPACIIH.
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[Tpunoxenue Ne 4
K 1. 4.2

KOHTPOJIBHBIE BOITPOCHI 11O JUCHUIIVIMHE

1. [Tonstue mogenu. Kitaccudukanust moeneii.

2.  llonsTtue monmenupoBanus. Buasl MogenupoBaHus.

3. Oranbl MoaenupoBaHusi. HazHaueHue 3TanoB MOIETUPOBaHUSL.

4.  TloHsTHS BEPOATHOCTH COOBITHSI, HE3aBUCHMOCTh COOBITHS. [10oTHAS BEPOSTHOCTS.

5. Crny4daiiHble BeTMYMHbl. MaTeMaTuueckoe 0’KMIaHue ClydaiHbIX Beln4uH. He3aBucumocTs

CIIy4aifHbIX Benu4MH. Jlucrepcus cnydyaiHbIX BennunH. CpelHeKkBaIpaTHiHOE OTKIOHEHHE.

6.  CewmeiicTBO HENPEPHIBHBIX pacnpenenenuii. Bunel. I'paduyeckune nzodpaxenus. O6mactb
UCIIOJIb30BaHUS.

7.  CemelicTBO TUCKPETHBIX pactpenenenuii. Bunel. ['padnyeckue nzobpaxenus. O6mactb
UCIOJIb30BaHUS.

8.  Tlonsarue «pakTop» B INIAHUPOBAHUH IKCIIEPUMEHTA. BUbI (haKTOPOB: KOHTPOIHPYEMBIS
HEyIpaBJisieMble, KOHTPOJIUPYEMBIE YIIPaBIsieMble, HEKOHTPOJIMPYEMbIE BO3MYIIAIOIINE.

9.  TpeOoBanus, npeabsBiIsieMble K (pakTopam.

10. Dramel ¥ 331a4M IAHUPOBAHMS SKCIIepuMeHTa. [1oAroTOBUTENBHBIE ONIEpalluy TIepe
TUTAaHUPOBAHHUEM DKCTIEPHMEHTA. BHUIBI SKCTIEPUMEHTOB.

11. Tlnan skcniepumenTa 1-oro nopsiaka. CBOMCTBA MOJHOTO (DAKTOPHOTO IKCIIEPUMEHTA.

12. Komno3suunonHoe miaaHupoBanue. CTpyKTypa LHEHTPaIbHbIX KOMIIO3UIIMOHHBIX MIIAHOB 2-
Oro MOopsKa.

13. Ilman gpobHOTO (hakTOpHOTO 3KCTIepuMeHTa. J[poOHas perummka. [Tomypermuka.
Ornpenensroniuii KOHTPACT.

14. TlonsTHe M UCTOPHS BOZHUKHOBEHUS JIMHEHHOTO porpamMmmupoBanus. OCHOBHas 3ajjaua
JUHEHHOTO IPOTPaMMHUPOBAHHUSL.

15. Cummnekc-mMeTo[ JuHeHHoro nporpaMMmupoBanus. [lonsTue cumiexca.

16. ANTOPUTM CHMILIEKC-METO/IA.

17. W3mepenus. Buabl nusmepennii. XapakTepuCTHKH U3MEPUTEIBHBIX TPUOOPOB: KiIacc
TOYHOCTH, II€HA JAEJICHUS, Peae] U3MEPEHHUS.

18. OmmOku HAOFOICHUS U X BUJBI (CHCTEMAaTHICCKUE, CIydaiiHbIe, TpyObIe).

19. JloBepuTenbHOE OIICHUBAHUE: TIOBEPUTEIHHASI BEPOSTHOCTD, TOBEPUTEIIHHBII HHTEPBA,
HaJEe)KHOCTh. B3BelIeHHoe cpenHee.

20. OOpaboTka pe3ynbTaTOB MPSIMBIX U3MEPEHUI.
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21. OOpaboTka pe3ynbTaTOB KOCBEHHBIX U3MEPEHUII.

22. BreigBiaeHue mpoMaxoB Ipu 00paboTke pe3yabTaToB u3Mepennii. Kpurepuii Illlosene.

23. IlpaBwia okpyrieHus yucen. 3Havamue nudpsl 9rca.

24. Kpurepuii Ctbronenta, kputepuii ®@uepa, kpurepuit Koxpena.

25. TloHATHS «TeHEepAIbHOI» U «BBIOOPOYHOI» COBOKYITHOCTH. BHbI BEIOOPOK.
XapakTepucTuku BEIOOPOK. OIIMOKH MEPBOTO, BTOPOTO poja (C mMpUMepamH).

26. Bunael 3aBUCHUMOCTEH MEXKIYy CTydallHBIMU BelMunHaMu. [ToHsATHE perpecCuoHHOM
3aBHCUMOCTH.

27. Ypasuenue perpeccun. OCHOBHAS 33a[ja4a pErpeCCHOHHOTO aHAJIH3a.

28. Ompenencane Kod(hHUIIMEHTOB pErpeccuy JINHEHHOW 0THO(AKTOPHOHN 3aBUCUMOCTH
METOJIOM HaMEHBIINX KBaJIPaToB.

29. Ilonstue xoppensiiuu. OcHOBHAS 3a7jaua KOPPEISIIHOHHOT0 aHanu3a. BeiOopouHbIit
KO3 PHUIUEHT KOPPEISALINU U €r0 CBOHCTBA.

30. Kpurepun HaydHOI HOBH3HBI HCCIIEOBAHUS (OO BEKTUBHOCTD, JOKA3aTEIbHOCTD,
BOCTIPOU3BOIMMOCTB ).

31. TlonsTue agexkBaTHOCTH MaTeMaTHueckoi mojenu. [IpoBepka perpeccun Ha JOCTOBEPHOCTD
U aJIEKBaTHOCTb.

32. VHTreprperaiusi ypaBHEHUS perpeccuu: BhIieNeHHe (JaKTOPOB, OKa3bIBAIONINX HAHOOIbIIIEe
BIMsIHUE Ha OTKJIMK. OlleHKa XapaKkTepa, 3Haka U CTeNeHU BIUsHUSA (aKTOpPOB Ha OTKIMK. [Ipornos
3HA4YeHUs OTKJIMKA JUIsl JTFOObIX 3HaUeHUH (PakTOpoB.

33.  OnTumu3zanus perpecCHOHHBIX MOJeNiel. 3ajada ONTUMHU3AIINH.

34. Meroa KpyTOro BOCXOXIEHUS 110 TIOBEPXHOCTH OTKIIMKA. OCHOBHBIE JTAIIbI.

35. IlpuHsTHE pelIeHni nocie KpyToro BOCX0XK/IEHH 110 MOBEPXHOCTH OTKJIMKA: -00JIacTh
ONTUMYMa JIOCTUTHYTA, -00JIaCTh ONTHUMYyMa He JOCTUTHYTA (OIM3Ka/Aasnexa).

36. OO6oOImeHHast GYHKIUS JKEITaTeINbHOCTH XappHHTTOHA.
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