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1. MACHHOPT ®OHJA OHEHOYHbIX CPEJACTB

1.1. Ob6aacTh IpUMeEHeHUA

@®onpg oueHounbix cpeactB (POC) — Heorbemiemass dacTb paboueit
nporpaMMbl  AMCUUIUIMHBL  «KoMIbloTepHBIE  CHCTEMBI  MAaTEMAaTHUYECKOTO
MOJICJIMPOBAHU» M NIpeJHA3HAYeH Ji1 KOHTPOJS U OLEHKUM 00pa3oBaTENIbHBIX
JOCTUKEHUM CTYI€HTOB, OCBOMBIINX MPOTrpamMMy JUCLMILIUHBL.

1.2. llean u 3a1a4u ¢poHIA OLIEHOYHBIX CPEICTB

Henp ®OC — yCTaHOBUTH COOTBETCTBHUE YypPOBHS  IOJATOTOBKHU
oOyuarorierocsi tpeboanusim @OI'OC BO OGakanaBpuaT 10 HaIlpaBICHUIO
noaroroBku  44.03.04  IlpodeccuonansHoe  oOyueHue (MO  OTpacisM),
YTBEPKJICHHBIM TpUKa3oM MunuctepcrBa oOpa3oBaHus UM Hayku Poccuiickoii
®denepanuu ot 22.02.2018 1. Ne 124,

1.3. Ilepeuenb kommneTeHUui, ¢GopMHUpPYeMbIX B Ipolecce
OCBOCHHUSI OCHOBHOM 00pa30BaTe/ILHOM NPOrpaMMBbl
[Ipouiecc 0cBOCHMS AMCLMILUIMHBI HAIIPABJIEH HA (POPMUPOBAHUE CIIEAYIOIINX
KOMITETEHLIU ¥ MHIUKATOPOB MX JOCTHKEHUS:

Ko no ®I'oC BO NHaukaTop A0CTHKEHUS
VYK-1.CnocobeH ocy1mecTBIATh VYK-1.1 3HaeT: OCHOBHBIE MPUHIIUITBI KPUTHUECKOTO aHAJIH3a,
MIOUCK, KPUTUYECKUI aHAJIN3 U METOABl KPUTHUYECKOTO AaHAIN3a W OLEHKH COBPEMEHHBIX
CUHTE3 HH(pOpMAIMH, TPUMEHSITh HAYYHBIX JOCTHKEHHH.
CHUCTEMHBIN TIOJXOJ JIsl PEIIECHUS VYK-1.2 Ymeer: nony4ars HOBbIE 3HAHHSI HA OCHOBE aHAJIM3a,
MOCTaBJIEHHBIX 3a/1a4. CHHTE3a u JpyTuX METOJIOB HCCIIEZIOBaHUS,

CHUCTEMaTH3MpOBaTh JaHHBIE 110 HAYYHBIM MpoliieMam,
OTHOCSIIIIUMCSI K MPO(PECCUOHATBHON 00J1aCTH, OCYIIECTBIISTh
MOUCK MH(OPMAIIUN U PELICHUH Ha OCHOBE TEOPETHUYECKOTO
M3Y4YeHHS POOIEMBbI WIIH SKCTIEPUMEHTAIILHBIX JICHCTBHIA.
YK-1.3 Bnazgeet: MeToaMu ¥ ipueMaMH UHTEIUIEKTyalTbHON
JeATEFHOCTH (aHaIIN3a, CHHTE3a U JIP.) VTS KCCIEIOBAHMUS
poheCCHOHATLHBIX BOIIPOCOB.

1.4. Iransl popMupoBaHUsI KOMIIETEHIIHII ¥ CPeICTBA
OLICHMBAHMA YPOBHA UX C(POPMHUPOBAHHOCTH

Jrtansl popmMupoBanusi komnerenuuii | Komnerennuu KoHTpobHO-011¢HOYHbIE
cpeacTsa / cnocod oneHnBaHUS
Tema 1. OCHOBHEIC BO3MOKHOCTH YK-1 YcrHblii onpoc. BeinonHenue

Mathcad. MaTepdeiic momp3oBaTens #1a00pATOPHKIX 3a/AHMI.

VK-1 YcrHblii onpoc. BeimonHenue

Tema 2. Co3nanue u .
71a00paTOPHBIX 3aJaHUH.

pEeIaKTHPOBAHKE JOKYMEHTOB.
Pabora ¢ daitmamu

Tewma 3. Pa6oTa ¢ 1ByMepHOIi VK-1 YcrHblii onpoc. BeimonHenue
rpaduKoit 71a00paTOPHBIX 3aJaHUH.




Tema 4. Pa6oTa ¢ TpexMepHoii VK-1 YcTHbIM onpoc. BblnonzieHI/Ie
rpaduKoii n1abopaTOPHBIX 3aJaHUH
Tema 5. YrpaBiieHU€e BIUUCICHUSIMU YK-1 YeTHbIR onpoc. Brirontenne

n1abopaTOPHBIX 3aIaHUH
Tema 6. MeHIO CUMBOILHBIX VK-1 VYcTHBIi onpoc. BLIHOJI?GHPIC
BEIIHCIICHII 71a00paTOPHBIX 3aJaHUH
Tema 7. BekTopHbIE U MAaTPUYHbIC YK-1 YeTnrit onpoc. BHHOHE*CHHG
onepanun n1abopaTOPHBIX 3aIaHUH
Tema 8. O6paboTKa JaHHEIX U VK-1 Y cTHBIM onpoc. BblnonzieHI/Ie
CTATHCTHKA n1abopaTOPHBIX 3alaHUM
Tema 9. PellieHUE HeIUHEHHBIX VK-1 VYcrHBIi onpoc. BLIHOJI?GHPIC
ypaBHeHuUil 71a00paTOPHBIX 3aJaHUH
Tema 10. Perienue VK-1 YC6THLH71 oIpoc. BLIHOJI?GHPIC
i epeHInanbHLIX ypaBHEHUIH JTabOPATOPHBIX 3a/1aHIH
Tema 11. DUHAHCOBO- VK-1 YC6THLH71 ompoc. BLIHOJI?GHPIC
SKOHOMUYECKUE PACYETHI fTabOpATOPHEIX 3a/laHHIH
Tema 12. UnTerpauuns Mathcad ¢ YK-1 YcTHbIH onpoc. BBIHOJI\I:ICHI/IC
0(MCHBEIMU ITPOrpaMMaMU 11a00paTOPHBIX 3a/IaHMHit
Tema 13. UuTepdeiic B MATLAB u VK-1 YcTHBIN 0npoc. BBIHOJI\I'JICHI/IG
KOMaH/Ibl OOIIEr0 Ha3HAUEHHS NabOpaTOPHKIX 33 1aHHji
Tema 14. IIporpaMMupoOBaHuE B VK-1 YcTHbIM onpoc. Beimonuenne
MATLAB 71a00paTOPHBIX 3aJaHUH
IIpomeskyTouHas aTTeCTALMA YK-1 DK3aMeH

1.5. Onucanue nokaszareJsieit GOpMUPOBAHNS KOMIIETECHIUH

Koa xomnerennuu

PesyibTarsl ¢hOPpMUPOBAHHOCTH

VYK-1.CriocobeH ocymiecTBIsTh MOUCK, | 3HAET: OCHOBHBIE METOBI MAaTEMATHUECKON ONTUMHU3AIINN
3a/1a4; OCHOBBI COBPEMEHHBIX TEXHOJIOT U

KpI/ITI/I‘{eCKI/Iﬁ aHaJIn3 1 CUHTEC3

uHpoOpMaliY, TPUMEHATh CUCTEMHBIN | MaTeMaTHYECKOro MPOrpaMMHPOBAHNS;

MOAXOJ, 17151 PEIICHHS TOCTABICHHBIX

yYmMeEET: MPUMCHATE 3HAHWA TOYHBIX HAYK B

3ajgay. HpO(beCCHOHaHBHOf/'I JACATCIIbHOCTHU, UCIIOJIB30BATh

COBPECMCHHEIC I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIe
TEXHOJIOTHH I cOopa, 00pabOoTKHU U aHaNTM3a MH(DOPMaIUY;
BJIa/ieeT: OCHOBHBIMU METOJIaMU ONITUMU3ALINH U
MaTeMaTH4eCKOro MPOrpaMMHUPOBaHUS; HAaBBIKAMU PAOOTHI €
IIporpaMMHBIMHU CPEACTBAMU O6H1€FO Ha3HA4YCHU

1.6. Kpurtepyu oneHUBaHUsI KOMIETEHUMHA Ha Ppa3HbIX 3Tanmax HX

(popmupoBanus
Buna yueOHoii padoTbi KouunyecTBo 0a/110B
(01010
PaboTa Ha MpaKTHYECKUX 3aHITUSIX 50
KoHTposb camocTosTenbHON paboThI 20




OK3aMeH

30

Bcero:

100

HakonurteabHag cucreMa OLICHUBAHHUA 110 100-0aabHO¥ MIKaJIEe

Yerbipexodaur-
JIbHAsI cCHCTeMa
OlleHUBAHUS
IK3aMeHa

100-
oasIbHAA
HIKaJjaa

ByxBeHnHnas mkaJa, coorsercryromasi 100-
0a/LUIbHOM HIKAaJIe

Cucrema
OLICHUBAHUSA
3ayera

(@2w05L1500)

90-100

A — OTJINYHO — TEOPETUIECKOE COJIEPIKAHUE Kypca
OCBOCHO IOJIHOCTBIO, 0€3 MpoOeIoB; HEOOXOIUMBIE
MPAKTHYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepHaoM C(OPMHUPOBAHBI; BCE
[peyCMOTPEHHBIE TPOrPaMMOii 00y UEHHSI
y‘-Ie6HI)Ie 3aJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITTOJTHEHUS OIIEHCHO YKMCIIOM 0alIoB, OJM3KUM K
MaKCUMAaJIbHOMY

Xopouio

83-89

B — 04YeHB XOPOIIIO — TEOPETHUECKOE COACPIKAHNE
Kypca 0OCBOCHO MOJHOCTBIO, O€3 MPOOeIIoB;
HEO0XO0IMMBIC TPAKTHYECKUE HABBIKU PAaOOTHI C
OCBOCHHBIM MAaTCpraJIiOM B OCHOBHOM

c(hOpMHUPOBaHBI; BCE MPEIYyCMOTPEHHBIE
[porpamMMoil o0y4eHus yueOHbIC 3aaHus
BBITIOJTHEHBI, KAUECTBO BBIMOIHEHUS OOJIBIINHCTBA
W3 HUX OIICHEHO YKCJIOM 0ajIoB, OJIU3KUM

K MaKCUMAJIbHOMY

Xopouio

75-82

C — X0OpoI1110 — TEOPETHUECKOE COJIepKaHuE Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MMPAKTHUECKUE
HaBBIKM pabOTHI C OCBOCHHBIM MaTepUaioM
c(OpPMHPOBAHBI HEOCTATOYHO; BCE
IIPEyCMOTPEHHBIE TPOrpaMMOil 00ydeHus
y4eOHbIE 3a/IaHMS BBITIOJTHEHBI, Ka4eCTBO
BBINOJIHEHUS] HU OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIBHBIM YHCIIOM OQJIJIOB, HEKOTOPHIE BUJIBI
3aJJaHHId BBITTOJIHEHBI C OITHOKAMH

VY nosnerBo-
PUTEIBHO

63-74

D — ynoBneTBopuUTEIbHO — TEOPETUIECKOE
coJiepKaHue JUCIUTUIMHBI OCBOCHO YaCTHYHO, HO
po0eITbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(OopMHPOBaHBI; OOJIBIIMHCTBO
MPEyCMOTPEHHBIX TPOTPAMMOI 00yUICHHUS
yueOHBIX 33/1aHUH BBIIOJIHEHO, HEKOTOPbIE

13 BBINOJIHEHHBIX 33JaHUH, COJIepKaT OMTMOKU

Y noBieTBo-
PHUTEIBHO

50-62

E — mocpencresenHo — reoperuueckoe
cofiepyKaHHue Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIE MPAKTHUECKUE HABBIKU pabOTHI

He c(hOpMHUPOBaHBI, MHOTHE ITPETyCMOTPEHHBIE
porpaMMoii 00ydeHus: yueOHbIe 3a1aHus

HE BBIITOJHEHBI JIN00 Ka4eCTBO BHIITOJTHEHUS
HEKOTOPBIX U3 HUX OL[EHEHO YHCIIOM 0aJlioB,

OJIM3KUM K MHWHHUMAJIbHOMY

3auTeHo




HeynosnerBo-
PHUTEIBHO

21-49

FX — Hey10BIETBOPHUTEIIBHO — TEOPETUICCKOE
coJiepKaHKe Kypca OCBOCHO YaCTUYHO;
HEOOXOIMMBbIC TIPAKTUIECKNE HABBIKU PaOOTHI
HEe COPMUPOBAHBI; OOJLITHHCTBO
MPEIYCMOTPEHHBIX MPOTPaMMOK 00yUYCHHUs
y4eOHBIX 3a/IaHUN HE BHIMIOJTHEHO JINOO Ka4eCTBO
UX BBITIOJIHEHHS OI[CHEHO YHCIIOM 0aJloB,
OJU3KUM K MUHHUMAIILHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITEIIbHON paboTe HaJT
MaTepUaIoM Kypca BO3MOKHO MOBBIIICHUE
Ka4yecTBa BBIOJHEHHS YUCOHBIX 3a/IaHUH

HeynosnerBo-
pHUTEIBHO

0-20

F — HEYIOBIETBOPUTEIIBHO — TEOPETHUECKOE
coJiepKaHue Kypca He OCBOGHO; HEOOXOTUMbIE
MPAKTUYECKHE HABBIKH PAOOTHI

He chOpMHUPOBAHBI; BCE BHIITOJIHCHHBIC yISOHBIC
3aJJaHus COJIepKAT IrpyObIie OMHOKH,
JOTIOJTHUTEIIbHASL CAMOCTOSTENIbHAS paboTa Ha/l
MaTepUaJIOM Kypca He TIPUBEAET K KaKOMY-JIM00
3HAYUMOMY ITOBBIIICHUIO KAYeCTBA BBHITOJIHCHUS
yueOHBIX 3a/IaHUI

He 3auteno




2. KOHTPOJIbBHO-OLUEHOYHBIE CPEJICTBA
Bonpocs! AJ1s1 PPOHTANBHBIX M HHAMBHAYAJIbHBIX OIPOCOB:

Temal.l. IlonsiTue MogeIH, MPUHIHMILI MOAETUPOBAHNS. ITAaNbl MOAEJINPOBAHUS

Bonpocs! 1151 ycTHOrO OTBeTA:!

1. OObsicHUTE CMBICT OHATUS MOJIEIH U MOJICTTUPOBAHUS.

2. Kakum TpeOoBaHUSIM JOJKHBI yIOBICTBOPATH MOJCIIN?

3. Ha xakue kiaccol pa3AemstoTcsa MOJIEH 110 00IaCTH UCIIOIb30BaHUs?

4. OnumuTe KIaccu(GUKAUIO MOJeNel 1Mo crocody UX MpeICTaBICHUs.

5. TlosicHute TepMHHBI «MaTepualibHas (HATypHas) MOJENbY», «UH(POPMALMOHHAS MOJIEIbY.
[IpuBenuTe mpuMepsl MOJIENIEH TaKOTO poa.

6. O0bsicHUTE TIOHATHE «BepOaibHasg MojeTby. [IpuBeuTe MPUMEpHI.

7. HazoBuTe M 0XapaKkTepU3yiTe TUIIBI TAOJUYHBIX MOJEIEH.

8. Ha xakue rpymmbl MOXHO pa3fe/iuTh TUHAMHYECKHE MOJETH B 3aBHCHMOCTH OT XapakTepa
W3MEHEHUS MOJIEJIM BO BpeMeHu?

9. Onumure Ha3HAYCHHE CTPYKTYPHBIX U QYHKIIMOHATLHBIX MOJIEIICH.

10.KakoBbI 0COOEHHOCTH MOJIEJIeH, TOCTPOCHHBIX KaK MOJIEIH «4E€PHOTO SIIUKa»?

11. Onummre KnaccuuKamio Moeel ¢ yaeToM (hakTopa BpeMEHH.

12.B uem 3akiioyaeTrcs pazUyue MeXAYy JeTePMHUHHPOBAHHBIMU M CTOXACTHYECKUMH
MOJEISIMU?

Tect no Teme «Mojenu 1 MOIETMPOBAHUE

Bapuanr 1

1. Mogens ecTh 3aMelleHIe N3y4aeMOro 00beKTa APYTrUM 0OBEKTOM, KOTOPBIH OTpaskaeT:

a) BCE CTOPOHBI IAHHOTO 00BEKTA;

0) HEKOTOpBIE CTOPOHBI IAHHOTO O0BEKTA;

B) CYLIECTBEHHbIE CTOPOHBI JaHHOTO 00BEKTA;

I') HECYILIECTBEHHbIE CTOPOHBI JAHHOTO OOBEKTA.

2. PesynpTaToM npornecca popmanuzanuu sBiaseTcs:

a) onucaTeNnbHasi MOJIeNb; B) Tpaduueckast MO/IEb;

0) MaTemMaTHuecKasi MOJIeJib; T') MPeIMETHAs MOJIEIb.

3. NadopmMaimoHHOM MOJIENIBbI0 OPraHU3aUK 3aHATUH B LIIKOJIE SIBJISAETCS:

a) CBOJI TIPABWJT TIOBEJICHHSI YUAIIUXCS; B) pACIIICaHUE YPOKOB;

0) cMCOK KJacca; I') epedeHb yueOHUKOB.

4. MaTtepuanbHOU MOJIENBIO SIBIISIETCS:

a) MakeT CaMOJIeThI; B) YEPTEXK;

0) kapTa; r) Tuarpamma.

5. I'eneanorunyeckoe 1epeBoO CEMbU SBIISECTCS:

a) TabIMYHON MH(OPMALIMOHHON MOJIENbIO;

0) nepapxuueckoil HHPOPMALMOHHOM MOJIEIbIO;

B) ceTeBOi MH(OPMALIMOHHON MOJIENbIO;

I') CIIOBECHOHM MH(OPMAIIMOHHON MOEIBIO.

6. 3HaKOBOW MOJEIIBIO SIBIISETCSA:

a) aHATOMHUYECKUI MYJISDK; B) MOJIENIb KOpaoJIs;

0) MakeT 371aHus; T') TuarpamMmma.

7. YKaXuTe B MOJCTUPOBAHHM IpOIecca MCCIEAOBAHHS TEMIEPATYpPHOTO PEXHMa KOMHATHI
00BEKT MOJICTTUPOBAHMS:

a) KOHBEKI[Us BO3/lyXa B KOMHATE;

0) ucciuea0BaHUE TEMIIEPATYPHOTO PEKUMa KOMHATHI;

B) KOMHATA;

T') TeMIeparypa.

8. IIpaBMIIbHBIN TOPSIOK YKa3aHHBIX 3TAllOB MAaTEMaTHUECKOTO MOJICIIMPOBAHUS TpoLiecca:



1) aHanu3 pesyabTara; 3) onpeneiaeHue 1eaeii MoIeTUPOBaHUS;

2) nmpoBeJIeHUE UCCIEN0BaHNS; 4) TOMCK MATEMATUYECKOTO OIMCAHUSI.

CoOTBETCTBYET MOCIEI0BATEILHOCTHU

a)3—-4-2-1;8)2-1-3-4;

6)1-2-3-4;r3-1-4-2;

9. U3 ckonbKux 00BEKTOB, KaK MPaBUiI0, COCTOUT cucTeMa?

a) U3 HECKOJIbKHX; B) U3 OECKOHEUHOI'O YHUCIIA,

0) U3 OJIHOTO; T) OHA HE JIeTNMA.

10. Kax HasbiBaeTcs rpad, mnpeaHasHAUYEHHBI Ui OTOOpaKeHUs  BIIOKEHHOCTH,
MOTYMHEHHOCTH, HACIIEIOBAHMS U T.I1. MEXAY 00beKTaMu?

a) CXeMOM; B) TaOJIMIICH;

0) CeThIO; T) ACPEBOM.

11. YerHoe npeacraBieHne HHGOPMAIIMOHHONW MOJIETIH HAa3bIBACTCS:

a) rpapuueckoil MOJIEIbIO; B) TAOJIMYHON MOJIEIIBIO;

0) CJIOBECHOM MOJIEIIBIO; T') JIOTHYECKON MOJIEIBIO.

12. Ynopsinouenue nH(HOpMAIHH IO OTIPEIEICHHOMY MPU3HAKY HA3bIBACTCS:

a) COPTUPOBKOIA; B) CUCTEMAaTHU3AIIHEH;

0) hopmanm3anuei; T) MOJICITUPOBAHUEM.

Bapuant 2

1. Kak Ha3pIBaeTCs ynpoIIeHHOE MPEeACTaBICHUE pealbHOr0 00BeKTa?

a) OPUTHHAIT, B) MOJICIb;

0) IPOTOTHIT; T) CHCTEMA.

2. [Ipouecc mocTpoeHus Mojiesieit Ha3bIBaeTCS:

a) MOJICIIMPOBAHNE; B) SKCIIEPIMEHTHUPOBAHHE;

0) KOHCTpYUPOBaHUE; T) IPOESKTUPOBAHLE

3. UndopmanonHas MOJIENb, COCTOSIIIAsI U3 CTPOK M CTOJIOIIOB, Ha3bIBACTCS:

a) TabnuIa; B) cxema;

0) rpaduK; r) UepTex.

4. KakoBo o011iee Ha3BaHuE MoJieNel, KOTOpbIe MPEICTABIAIOT cO00 COBOKYMHOCTh MOJIE3HON
U Hy’kHOM nH(popmanuu o0 o0bexTe?

a) MaTepuaIbHbIC; B) IPEIMETHBIE;

0) nH(pOpPMaLIMOHHBIE; T) CIIOBECHBIE.

5. Cxema 3JeKTpUYEeCKOH 1IeTu SBISETCS:

a) TabMIMyHON MH(OPMALITMOHHON MOJIEINbIO;

0) nepapxuueckoil ”HPOPMALMOHHON MOJIEIbIO;

B) rpadmyeckoil HHGHOPMALMOHHON MOJIENBIO;

I') CIIOBECHOM MH(OPMAIIMOHHON MOJAETBIO

6. 3HaKOBOW MOJEIIBIO SIBIISETCSA:

a) KapTa; B) r1o0yc;

0) AeTCcKue UTPYLIKHU; T) MaKeT 3JaHusl.

7. YKaxuTe B MOJIECTUPOBAHMU IpoIlecca MCCIEI0BaHHUS TEMIEpaTypHOTO peXMMa KOMHATBI
1eJTb MOJICITUPOBAHMUS:

a) KOHBEKIIHS BO3/yXa B KOMHATE;

0) uccienoBaHle TEMIIEPATYPHOTO PeKMMa KOMHATBHI;

B) KOMHATA;

') TeMIeparypa.

8. IlpaBuibHBIC OTMPEICIICHUS TOHSITHI TPUBEICHBI B ITyHKTAX

1) MonenupyeMbIii mapaMmeTp — IPU3HAKK M CBOMCTBA 00BEKTAa — OPUTHHAJIA, KOTOPHIMU JOJKHA
00s13aTeNIbHO 00/1a0aTh MOIEND;

2) MoaenupyeMmblii OOBEKT- NpeaMeT WM Tpylna MpeIMeToB, CTPYKTypa WM TMOBEICHUE
KOTOPBIX UCCIIEAYETCS C TIOMOIIBI0 MOACTHUPOBAHNUS;

3) 3aKOH — MMOBEJIEHUE MOACIIUPYEMOTO OOBEKTA.

a)l-2-3;8)1-3;

6)2-3;1r)1-2.

9. HCTpYMEHTOM JUTsI KOMIIBIOTEPHOT'O MOJICTUPOBAHHUSI SIBIISICTCS:



a) CKaHep; B) MPUHTEP;

0) KOMIIbIOTEP; T') MOHUTOP.

10. Kak Ha3bIBaeTCs CpECTBO I HATJIATHOTO MPEACTABICHUS COCTaBa U CTPYKTYPhI CUCTEMBI?

a) Ta0JInIIa; B) TEKCT;

0) rpad; T) pUCYHOK.

11. Kak Ha3pIBalOTCSI MOJENH, B KOTOPbIX Ha OCHOBE aHajIW3a pa3JIMYHBbIX YCIOBUI
MIPUHUMAETCS peleHue?

a) CIIOBECHBIE; B) TaOJIMYHBIC;

0) rpaduyeckue; r) JOTHIECKHE.

12. Pemenue 3a1a4i aBTOMaTU3AIUH [TPOAAXKH OMIIETOB TPeOYET MCIIOJIb30BAHMS:

a) rpapuuecKoro peaKTopa; B) ONEepallMOHHON CUCTEMBIL;

0) TEKCTOBOT'O PEJAKTOPA; T') A3bIKA MPOTPAMMHUPOBAHUS.

Kputepuu onienuBanus OTBeTA:

[IpaBuiibHbIi oTBET Ha 11-12 BOpOCOB COOTBETCTBYET OLIEHKE «5»

[IpaBuibHbIN 0TBET Ha 8-10 BOIIPOCOB COOTBETCTBYET OLICHKE «4»

[IpaBuiibHBII OTBET Ha 6-7 BOIPOCOB COOTBETCTBYET OLIEHKE «3»

[IpaBuiIbHBIN OTBET MEHbIIIE, YeM Ha 6 BOIPOCOB COOTBETCTBYET OLICHKE «2)

Tema 1.2

MeToanl npunsaTus pemiennid. Knaccndpukanus mareMaTudecKux MojeJiei.

Bomnpocs! 115 ycTHOrO 0TBETa

1. Kimaccudukanmsi MoJieneit mpuHITHS PEIIeHUH.

2. [epBas xnaccudpukammss MM.

3. Bropas knaccudukamuss MM.

4. [loBeneHueCKHE MOJIETH MPUHATHUS PELICHUH (ICUXOIOrMYecKHe, TUCKPUIITUBHBIE)

5. HopmatuBHBIE MOJEIN IPUHATHUS PELLICHUN

6. MaTtemaTtruueckue MOJENH MPUHATHS peIIeHUN

Pasnen 2
MartemaTu4ecKue nakeTbl B MOJAeJTHPOBAHUHI
Tema 2.1 OO030p COBPEeMEHHOr0 NPOIrPaMMHOIO o0ecneYeHHs, MCIOJb3yeMble JIsi
pelIeHus 3a1a4 MaTeMaTH4ecKOro Moe TMPOBaHMUS.
Bompocs! 11t ycTHOTO OTBETa
. [lepeuncnuth mporpaMMel, UCIOJIb3yEMbIE B MATEMAaTHYECKOM MOJIETUPOBAHUU.
. MATLAB, uto npezacrasisier coooi?
. MathCAD, 111 yero npeHa3HayeH JaHHBIA TPOIYKT?
. Mathematica, kakoit Habop cpeacTB umeer?
. Macsyma, cuibHbIE CTOPOHBI?
. MuPAD, kauecTBeHHbIC OTINYNS?
. S-PLUS, 4ro u3 cebs npeacrapiser?

N DN kW~

Pasnea 3. JInuneiiHoe nporpaMMupoBaHue

Tema 3.1. OcHOBHbIE NOHATHS W ONpedeJeHHs] JIMHEHHOI0 NPOrpaMMHpPOBAHHUS.
Kaaccnduxanus 3ana4 JMHEHHOT0 NPOrpaMMHUpPOBAHUS

Bomnpocs! 115 ycTHOrO OTBETA:!

1. Kto u xoraapa3paboTan MeXKOTpPAcIeBYI0 MOJEIb MPOM3BOJICTBA U pacIpeaesieHus
NPOAYKIIHH?

2. Kakas u ubs paboTa ObljIa OCHOBAaMH JJMHEHHOTO IPOTPaMMHUPOBAHUS?

3. KTo u xorga pa3paboTasl CHMILIEKC-METO1?

4. Yro Takoe TMHENHOE MPOrpaMMHUPOBAHUE?

5. OcobeHHOCTD 33124 JMHEHHOTO TPOTrPAMMHUPOBAHHS.

3aznaHus 1)1 IMCbMEHHOTO PEILIECHUS:

1. Konxo3 uMeeT BO3MOXKHOCTh TproOpecTn He O6osee 19 TpeXTOHHBIX aBTOMAIIMH U HE OoJiee
17 nmatutoHHBIX. OTIYCKHAs II€HAa TpeXTOHHOro rpy3oBuka - 4000 py6., msaruronnoro - 5000 py6.
Komxo3 MoxeT BwIAEAUTh i1 TpuoOpeTeHus aBToMamuH 141 Teicsy pyOned. CKOIBKO HYKHO



MPUOOPECTH aBTOMAIIWH, 4YTOOBI HMX CyMMapHas TIpy30lO0AbEMHOCTh Obllla MaKCHMAJIbHOMN?
3anaqy pemuTh TpadUIeCKUMU U AaHATUTHYECKUMU METOJIaMHU.
2. Pemmte 3amauy rpadUYecKUM  METOJAOM HAa MHHHMMYM HM Ha  MaKCUMYyM
X— 2y —> min, max
Sx+3y =30,
x=y 3,
—3x+5y =15,
x=20, y=0

3. Pemmre rpaduyecku  crlefylollMe  33Jauyd  JIMHEHHOro  MPOrpaMMUpPOBAHUS
F =x+2x, > maz,

x+2x, £6,
2x+x, £8,

n =2,

5,720

Tema 3.2. Cummiexkc meron (o0muii cayuaii). I'paduyeckasi uHTepHpeTanusa CUMILIEKC
MeToaa

Bonpocs! 1151 yeTHOrOo oTBeTa:!

1. OnpeneseHne CUMILIEKC-METO/1a.

2. CyuiHocTh CUMILIEKC-METO/1a.

3. lomycTuMoe peleHue.

4. lonyctTrMoe 6a3uCHOE peLIeHHE.

5. ANITOpUTM CUMITJIEKC-METO/Ia.

6. BakHble yCcIOBHS TP IPUMEHEHUN CHMITIEKC-METO/IA.

IIncrMennble 3aganns:

3anava 1. KoMnanust mpon3BOIUT MOJIKM JJIsl BAHHBIX KOMHAT JIBYX pa3MepoB - A u B. AreHTbl
[0 MPOJIaXKe CUUTAIOT, YTO B HENENIO HA PhIHKE MOXKET ObITh peanu3oBaHo a0 550 mosok. s kaxaon
noyiku tumna A tpebyercs 2 M2 marepuana, a s nmojiku tuna B - 3 M2 matepuana. Kommanust Mmoxer
nonyuuts 70 1200 M2 matepuana B Hesento. J{J1st U3rOTOBJIEHUS OJJHOM MOJIKKM TUNa A Tpedyercs 12 MuH
MalIMHHOTO BpPEMEHHU, a JUIsl U3TOTOBJIEHMS] OJHOM moiku Tuna B - 30 MuH; MammMHy MOXHO
ucnoib3oBate 160 yac B Heaemto. Eciu npubbuib OT MpoJaXu MOJOK THMAa A COCTaBIsET 3 JIEHEKHBIX
€IMHUILIBI, @ OT MOJOK Tumna B - 4 neH. ell., TO CKOJBKO IMOJOK KaXKIOro THMa CIEeAyeT BBIMYCKaTh B
Hezemno?

3anaua 2. Pemuts 3amauy JIMHEWHOT O MIPOTPaMMHUPOBAHUSA CUMILJIEKC-
= + - !
METOZIOM. J =2X +X, - 2X; = min
X+ X;-X28

X=X, +2X; 22
=2X, 8K, +3X; 21,
X;20(6=123).

3anaua 3. [Ipeanpusarue nponsBoaut 3 Buaa npoaykuuu: Al, A2, A3, ucnonb3ys CbIpbE ABYX

TUINOB. V3BECTHBI 3aTpaThl CHIPbSl KAXKAOr0o THMA HA EIWHHUIY MPOAYKIMH, 3aMachl ChIPbs Ha
TJIAHUPYEMBIH TIEPHOJI, & TAKXKE MPHOBLIL OT SAUHUIIBI MPOAYKIIUU KaXKI0TO BUIA.

Coipbé 3aTpaThl ChIPbS HA €AMHUILLY IPOTYKIIUU 3ar
Al A2 A3

I 3,5 7 4,2 14(

I 4 S) 8 20(

[TpuGbLIb OT €11. PO, 1 3 3




1. CKOJBKO M3/eNni KaX10ro BUa He0O0X0IMMO IPOU3BECTH, YTOOBI MOIYYUTh MAKCUMYM
npudbLIH?

2. OmpenenuTth CTaTyC KaKAO0TO BUAA CHIPBS M €T0 yIEIbHYIO IIEHHOCTD.

3. OmnpenenuTh MaKCUMAJIbHBIM HHTEPBAJI U3MEHEHHUS 3aI1aCOB Ka)I0TO BUJA ChIPbS, B IIPEIEIax
KOTOPOTO CTPYKTYpa ONTHMAIBHOTO IUIaHa, T.€. HOMEHKJIATypa BBIITyCKa, HE U3MEHUTCH.

4. OrmpenenuTh KOJTMYECTBO BBIITYCKAEMOM MPOAYKINHU U MPUOBLIb OT BBITYCKA MPU YBEIUYCHUN
3amaca OJHOTO U3 Ie(UIUTHBIX BHJIOB CHIPbS 10 MAaKCHMAJIBHO BO3MOXKHOH (B Ipe/enax JaHHOU
HOMEHKJIATYpbI BBIITYCKa) BETHYHHBI.

5. OmnpenenuTs UHTEPBAIBI N3MEHEHUS MPUOBUIN OT €AMHUIIBI TPOAYKIIMN KaXKIA0TO BUAA, TIPH
KOTOPBIX MOJYYCHHBIH ONTUMAJIbHBIN TUIAaH HE U3MEHUTCSI.

3amaga 4. Pemnth 3amady JIMHEMHOrO NIPOrpaMMHUpPOBAaHUS CUMIUIEKCHBIM  METOJIOM:

F=-3x+ X, + 4X;, — max,
=Xg A Xy, =1
=S+ X +x=2

=8 + X+ 20— xs=3

X... X5 20.
Tema 3.3 BoIpo:kaeHnHoe pelnieHue. JIBoiicTBEeHHDBIE 3agaun JMHEHHOI0
NMpPOrpaMMHPOBAHHUS.

IInceMeHHEbIE 3aaHU:
3apaya 1. 3anucaTh MaTeMaTHYeCKylo Mojaenb ABoiicTBeHHoW 3JIII mo 3amaHHON MpsSMON:

F=2x-3x,-2x, + X, > min,

(=22 + 4%, + X, — X, 2
X —=2% +3x;—4x, =5
3 = 8x=x5 21
x, 20;x, 20

3anaua 2. CocTaBuUTh 3aja4y, JIBOMCTBEHHYIO UCXOQHOMI 3ajade:
F(x)=5x+2x, — maz,
6x, +5x, £45,
7x+10x, 235,
3x,+5x, =30,
%, %20

3apaua 3. Pemntsh 3a1a4y JUHEHHOTO IPOTPaMMUPOBAHUS; COCTABUTH 3a/1a4y, IBOMCTBEHHYIO
JTaHHOM, u TaKKe HauTH ee peuieHue:
zZ=xtx, —maz,

x—4x,-4=0,

3%—x,20,

xn+x,-4=20,
520, x,20

Tema 3.4. [locTanoBKa U pelieHHe 32124 HEJJMHEHHOr0 NPOrpaMMHUPOBAHHUS.
Bonpocs! 1151 ycTHOrO OTBETA:!

1. YeM 3aHUMaETCsl HEIMHEITHOE TPOrpaMMHUpPOBaHUE?

2. Kakue xapakTepHble OCOOCHHOCTH 3aj1a4 HETMHEHHOTO MTPOrpaMMUPOBAHUS?
3. Kimaccudukanus 3aqa4 1 METOZ0B HEJIMHEHHOTO MMPOTPaMMUPOBAHUS

4. IlpsiMble METO/IbI HETMHEMHOIO IPOrPaMMUPOBAHUS.

5. JIBOMCTBEHHBIE METO/Ibl HETMHEHHOTO MPOTPAMMHUPOBAHHS.




Tect

1 Ha xakue TUTIBI JENATCS 3a/Ia4d UCCIIeI0OBaHUS 00bheKTa? (IPaBUIIBHBIX BAPHAHTOB
HECKOJIBKO)

a) 3aJa4d aHaau3a

0) 3a/1aun CUHTE3a

B) 3aJ]a4l MOJIEJIMPOBAHUS

T') 3aJ1a4l KOPPEKINH

1) 3371a41 YCTOMYUBOCTH

2 Kakue npo0seMbl pemmaroTesi B paMKax 3a/1a4i aHaJIn3a:

a) onpezeeHue MpaBuiia IpeoOpa30BaHMs BXOAHBIX BEJIMYHH BO BBIXO/IHBIC;
0) ompenerneHue CTpyKTypbl 0OBEKTa;

B) OIpe/ielICHHEe 3HAYCHNH BBIXOTHBIX BEJIUYHUH;

T) onpeiesieHne paboTOCIOCOOHOCTH B PEAIbHBIX YCIOBUSX.

3 Ha xakue pa3HOBHIHOCTH JEISATCS MOJETH OOBEKTa UCCIICIOBAHUS:
a) BepOaJIbHEIC;

0) arOpUTMHUYECKHE;

B) MaTeMaTHYECKHUE;

r) TpaduyuecKue.

4 Ha KakoM U3 3TaloB MCCIICA0BaHUs 00bEKTA BIOIHICTCS MapaMeTpU3aius,
3aKJIFOYAIOIIAsCS B OJJHO3HAYHOM BBEJICHUU MTEPEMEHHBIX:

a) BIOOP MpOOJIEeMBI;

0) bopmMynHMpOBKa 3a/1auu;

B) pELICHHUE;

T') aHaJIN3 Pe3yJIbTaToB.

5 Kakomy THIy COOTBETCTBYET IPOBEPKA PE3yJIbTATOB TEOPUU HA MAaCIITAOHBIX (PU3HMUECKUX
WA TU(PPOBBIX MOJIEISIX O0BEKTA!

a) MPsIMO METO[T;

0) KOCBEHHBIN METO/T;

B) KOMOMHMPOBAHHBINA METOJ;

T') 9KCIIEPUMEHT.

6 Kakwne 3amaum OTHOCSTCS K 33[ja49aM JIMHEHHOTO MPOTPaMMHUPOBaHUS (TIPAaBHIIEHBIX OTBETOB
HECKOJIBKO):

a) y KOTOPBIX LieieBasi GyHKIUS SBISETCS TMHEHHOM;

0) Y KOTOPBIX OTPaHUYCHUS BHIPAXKCHBI B BUJIC TUHCHHBIX PaBEHCTB;

B) Y KOTOPBIX HEM3BECTHBIE MOJIOKUTEIbHBIE;

I') Y KOTOPBIX 33JJaHHBIC MOCTOSIHHBIC BEJTMUUHBI TIOJI0KUTEIIbHBIC.

7 Kakue u3 mepedyncieHHbIX 3a7a4 OTHOCATCS K 3a7jauaM JIMHEWHOTO POTpaMMHUPOBAHUS:
a) TPAHCIIOPTHBIC 3a/1a4H;

0) 3aJa4uM 0 TMHAMUYECKOM paclpeesieHuU PECYPCOB;

B) 3aJ1aul KOMMHUBOSDKEPA;

T) 3371a44 O CMECH;

8 K xakomy tumny oTHOCUTCS 3a1a4ya «Ha aByx ToproBeix 6a3ax A u B umeercs m rapHUTYpOB
Mebenu, mo ml Ha kaxmoi. Bcro mebenb Tpedyercs 1oCTaBUTh B 1Ba MeOEIbHBIX Marazuna, C u
Jl npuuem B C Hajgo noctaBUTh nl rapHuTypos, a B [ — n2. M3BeCTHO, 4TO 1OCTaBKa OJJHOTO
rapauTypa ¢ 6a3er A B Marazud C 00XOAUTCS B OJIHY ACHEKHYIO €IMHUITY, B MarasuH /| — B Tpu
JICHEKHBIX equHHIBI. COOTBETCTBEHHO ¢ 0a3bl B B Marasunbl C u J: IBE U IATh IEHEKHBIX


https://www.google.com/url?q=http://c-stud.ru/&sa=D&source=editors&ust=1718885900370465&usg=AOvVaw3xN16_FhR_7S2K6y855TN_

equHuIl. COCTaBUTH IJIaH TIEPEBO30K TaK, YTOOBI CTOUMOCTh BCEX TIEPEBO30K OblIa
HaUMEHBIIICH)

a) TPAHCIIOPTHBIC 33/1a4H;

0) 3a1a4n 0 TMHAMUYECKOM PacIpeielIeHUU PeCypCOB;

B) 3a/1a4l KOMMHBOSDKEPA,;

T) 3aJ1a4l O CMECH;

9 K kakomy Ty OTHOCUTCA 33a1ada «HekoTopomy 3aBosty TpeOyeTcsi COCTaBUTh ONTUMAIbHBIN
IUIaH BBIITyCKa JBYX BHJIOB U3JIEIHI, KOTOpbIe 00pabaThIBaOTCSA Ha YEThIPEX BUJAX MAlUH.
W3BecTHBI OlpeesieHHbIE BO3MOXKHOCTH M MIPOU3BOAUTEIBHOCTh 000y IOBaHUS; IICHA
u3zenui, odecneunBaromias IpuobLIb 3aBOAY, cOCTaBIsIeT 4 ThIC. py0. 3a nznenue I Buaa, 6 ThIC.
py0. — 3a u3nenue 11 Buna. CocTaBUTh TUIaH BBITYyCKA STHX M3/AEIHHA TaK, YTOOBI OT peasin3aluu
UX 3aBOJ MTOJy4YMJI HAaHOOJIbIIYIO PUOBLIE

a) TPAHCIIOPTHBIC 33/1a4H;

0) 3a1a4M 0 TMHAMUYECKOM PacIpeiesIeHUH PECYPCOB;

B) 3aJ1ayl KOMMHUBOSDKEPA;

I') 3a7]a4a 0 COCTaBJICHHUH IIaHa;

10 Kakwue 3amauu JIMHEHHOTO MPOrPaMMHPOBAHUS MOTYT OBITh PElICHbI rpaduiuecKku (BEpHBIX
OTBETOB HECKOJIBKO):

a) CoJiep KaIUe IBE HEU3BECTHBIX MIEPEMEHHbIX;

0) coaeprkaIye Tpu HEM3BECTHBIC IEPEMCHHBIC,

B) cojieprkaliue He 0oJiee IBYX HEU3BECTHBIX MEPEMEHHBIX;

T) cojieprkaiue 0ojee TpeX HeU3BECTHBIX EPEMEHHBIX.

11 Kaxkoe perieHye cucTeMbl ypaBHEHUI Ha3bIBAE€TCA JOMYCTUMBIM PELICHUEM 3a/1a4l
JIMHEWHOI'O IPOrpaMMHUPOBAHUSA:

a) KOTOPOE JICKUT BHYTPH 00JIACTH PEIICHUN CUCTEMBI OTPaHUYCHUI;

0) KOTOpOe JIEKUT Ha TPaHULIE 00JIACTH PELICHUH CUCTEMBbI OIpaHUYEHUI;

B) KOTOPOE JIEKUT BHE 00JIACTH PELICHUI CHUCTEMBI OTPaHUYEHU;

I') KOTOpOE JISKUT BHYTPU M Ha TpaHULe 00JIACTU PELIEHUH CUCTEMBbl OTpaHUYEHU.

12 3apava nMHEHHOTO NPOrpaMMHUPOBAHMSI UMEET KAHOHMYECKYIO (hOpMy, eCITu:

a) BCE OTPaHUUYEHUSI CUCTEMBI COCTOSIT TOJIBKO U3 HEPABEHCTB U LIEJIEBYIO (DYHKIINIO
HE00X0/IMMO MUHUMM3HPOBATH;

0) Bce OrpaHUYEHUS] CUCTEMBI COCTOAT TOJBKO U3 YpaBHEHUH (KpoMe HEpaBEHCTB,
BBIPA)XAIOLINX HEOTPULATEILHOCTh IEPEMEHHBIX) U L1EIEBYIO ()YHKIIHNIO HEOOXOIUMO
MUHUMU3HUPOBATD;

B) BCE OTPAHUYEHUSI CUCTEMBbI COCTOAT TOJIBKO U3 YPAaBHEHUH U LIEJIEBYIO (PYHKIUIO
HE00X0IMMO MUHUMHU3HPOBATh;

I') BCE OTPaAaHMUYCHHSI CUCTEMBI COCTOSIT TOJIBKO U3 ypaBHEHUH (KpoMe HEPaBEHCTB,
BBIPKAIOIINX HEOTPHUIATEIHFHOCTh IIEPEMEHHBIX ) U 1IEeTIEBYIO (DYHKITHIO HEOOXOAMMO
MaKCHMHU3UPOBATh.

13 Kaxkoii u3 nepedyrcieHHbIX METOJOB OTHOCUTCS K aHAIUTUYECKUM METOAaM PeIlIeHus 3a1a49
JUHEHHOTO MTPOrPaAMMHUPOBAHHUS:

a) rpadMUeCcCKuil METOI;

0) metoq Monte-Kapio;

B) METO/I IOJICTAHOBKH;

T') CHMIUIEKC-METO/I.

14 Kakoe yci0BHE TOKHO OBITh BBIMTOJIHEHO, YTOOBI OTMIOPHBIN MJIaH CYUTAIICS ONTUMATIBLHBIM
(BO3MOYKHBI HECKOJIBKO BAPUAHTOB OTBETOB):

a) B uHIeKCHOM CTpOKE HET OTPHUIIATEIHHBIX JIEMEHTOB;

0) B uHAEKCHOU CTPOKE €CTh OTPUIIATEIHHBIN JIEMEHT, B CTOJIOIE KOTOPOTO €CTh XOTSI ObI



OJINH TTOJIOKUTEILHBIN;

B) B MHIEKCHOI CTPOKE HET MOJIOKUTEIBHBIX HJIIEMEHTOB;

r) B uHACKCHOM CTPOKE €CTh MOJOKUTEIBHBIN JIEMEHT, B CTOJIONE KOTOPOTO €CTh XOTs OBl
OJIMH TTOJIOKUTEIIHHBIH.

15 Yemy paBHO KOJIMUECTBO NEPEMEHHBIX B IBOMCTBEHHOM 3a/1aue MO0 OTHOIICHUIO K UCXOAHOU
3a/1aye:

a) KOJIMYECTBY PAaBEHCTB;

0) OAMHAKOBOE;

B) KOJINYECTBY HEPABEHCTB;

I') KOJMYECTBY HEU3BECTHBIX.

16 O yem riacut nepBas TeopemMa JIBOMCTBEHHOCTH:

a) Ecnu onHa u3 napsl ABOMCTBEHHBIX 3314 pa3pellinMa, TO pa3peliuma U Apyras, npuiaeM
3HA4YeHUs 1eNIeBbIX (PYHKIUI Ha ONTUMAIbHBIX [JJaHAX COBIAJAOT.

6) Ilnansl x* 1 y* onTUMaIbHBI B 33/1a4axX MPSMON M TBOMCTBEHHOH 3a/1a4ax TOTJa U TOJIBKO
TOr/a, KOrja MpH NOJCTAHOBKE X B CUCTEMY OI'paHMUYEHHH 3a1a4 XOTsI Obl OJJHO U3 JII000MH
napbl CONMpPSHKEHHBIX HEPABEHCTB 00palaeTcs B paBEHCTBO.

B) YCJIOBUSAM HEOTPULIATEIBHOCTH IEPEMEHHBIX UCXOJIHON 3a7]auil COOTBETCTBYIOT
HEPaBEHCTBA-OI'PAHUYCHHUS IBOVCTBEHHOMW, HAIIPABJICHHBIE B IPYTYI0 CTOPOHY;

r) [nans! x* 1 y* onTuManbHbI B 33/1a4ax NpsIMON M IBOMCTBEHHOM 3a/1a4ax TOTJa U TOJIBKO
TOTJ1a, KOTJa MpH MOJCTAHOBKE UX B CUCTEMY OIpPaHUYEHUMN 3a]1a4 XOTs Obl OJIHO U3 JII000i
napbl CONPSKEHHBIX PaBEHCTB 00PALalOTCs B HEPABEHCTBA.

17 Kakoe ompeieieHre COOTBETCTBYET MOHATHIO «IIJIaH MEPEBO30K:

a) KOJTMYECTBO TOBapa, MMEIOIIETOCS Y 1-TO TIOCTaBITUKA;

0) KOJIMUYECTBO TOBapa, KOTOPOE HEOOXOIMMO MEPEBE3TH OT 1-TO MOCTABIIUKA K j-MY
MOTPEOUTEITIO;

B) KOJIMYECTBO TOBapa, HEOOXOAMUMOTO j-My MOTPEOUTEIIO;

') CTOUMOCTh TOBapa, MePeBO3UMOrO OT i-T'0 MOCTABIIUKA K j-My MTOTPEOUTEITIO.

18 Kakue MeTo/bI CyIIECTBYIOT JJIsl HOCTPOCHUS OITOPHOTO IIJIaHA MEPEBO30K (BO3MOKHO
HECKOJIBKO MPABUIIEHBIX OTBETOB):

a) MertoJ «ceBepo-3araHoro» yria;

6) Meron MonTe-Kapio;

B) CHUMILIEKC-METOx;

r) MeToa «MUHIMAJIBHOTO 3JICMEHTa.

19 MonenupoBaHue — 3TO:

a) MPOIIECC 3aMEHBI PeaIbHOT0 00BEKTa (TIpoliecca, IBIEHUS) MOICIBIO, OTPAXKAIOIEH ero
CYIIIECTBEHHBIE MIPU3HAKHU C TOUKH 3PEHUS JOCTUKEHHSI KOHKPETHOM 1LIEJIH;

0) mpoIiecc TeMOHCTPAIIMU MOJICNICH OJICK IbI B CAJIOHE MO/,

B) mporiecc HehopMambHOM MOCTAHOBKM KOHKPETHOM 3a/1a4H;

T') IpOoIIecC 3aMEHbI peallbHOTo 00BeKTa (TIporiecca, SIBJICHHUS) IPYTHM MaTepHalbHBIM W
UJeabHBIM 00bEKTOM;

1) IPOIIECC BBISBIICHHS CYIIECTBEHHBIX MPU3HAKOB PACCMATPUBAEMOT0 OOBEKTA.

20 ITpouecc mocTpoeHuss MOJENH, KaK MPaBUIIO, IPEAOJIAraeT:

a) OIMCAHHUE BCEX CBOMCTB UCCIIEAYEMOTO OOBEKTA;

0) BIIENECHIE HAanOoJIee CYIIECTBEHHBIX C TOUKU 3PEHUS pPelIaeMoil 3a1auu CBOMCTB 00BEKTA;
B) BBIJICJICHHE CBOMCTB 00BEKTAa O€30THOCUTENBHO K IIEJISIM peIIaeMoi 3a1a4u;

OIMHMCaHUE BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTePUCTHK U3y4aeMOro 00beKTa;

T') BeIZICTICHUE HEe 00JIee TpeX CYIIECTBEHHBIX MPU3HAKOB 00BEKTA.

21 Matematuyeckasi MOJIelb 00BEKTa — JTO:

a) co3JaHHasi U3 Kakoro-inbo Marepuasa MOJENb, TOYHO OTpa)karoliasi BHEIIHUE MPU3HAKI
00BEKTa-OpUTHUHAIIA;



0) omnucaHue B BUJE CXEMbl BHYTPEHHEH CTPYKTYphl H3y4aeMoro o0beKTa;

B) COBOKYITHOCTb JJAaHHBIX, COJICPKANTNX WH(DOPMAIIUIO O KOJIMYECTBECHHBIX XapaKTEPUCTHUKAX
00BEKTa U €ro MOBEACHUS B BUJIE TaOIHIIBL;

') COBOKYITHOCTH 3aITICAHHBIX Ha S3BIKE MATEMATHKH (POPMYJI, OTPAXKAIOIINX T WIIK UHBIC
CBOICTBa 00BEKTAa-OpUTHHAJIA WJIU €TI0 TIOBEJICHUE;

1) TIOCJIEZIOBATEILHOCTD EKTPUUCCKUX CUTHAJIOB.

22 K yucny MaTeMaTH4eCcKuX MOJIeJIed OTHOCUTCS:

a) MUJIMLEHCKUI IPOTOKOI;

0) nmpaBuJIa JOPOKHOTO JIBHIKCHHUSI;

B) opMyJia HaXOXKICHUS KOPHEH KBaJIPATHOTO YPaBHEHUS;

T') KyJIMHApHBIA pelenT;

1) MHCTPYKLHUS 10 cOopke Mebenu.



