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1. IEPEYEHb KOMIIETEHLIMI C YKA3SAHUEM OTAIIOB UX POPMHNPOBAHI
B [NIPOLIECCE OCBOEHU A OBPA30OBATEJIbBHOU ITPOI'PAMMEBI

[Ipouiecc w3yueHuss NUCHUIUTMHBI «MaTeMaTHUeCcKoe MOJACIUPOBaHUE OOBEKTOB U
IIPOLIECCOB B BUPTYaJIbHOM cpesie» HampasiieH Ha ((OPMUPOBAHHE CIAEAYIONINX KOMIETCHIINNA:

Kox n nanmenoBauue
KOMITETCHIINI BBIITYCKHUKA

KOII 1 HAMMCHOBAHHC I/IHILI/IKaTOPa JOCTHXCHUA
KOMIIETEHITNH

OIIK-1. CrtocobeH mpuMeHSITh
€CTeCTBEHHOHAY4YHbIC U 001IIe-
MH)XCHEpPHbIE 3HAHUS, METOJIbI
MaTEMaTHYECKOTO aHamu3a |
MOJIEJIMPOBaHUs, TeopeThye-
CKOTO M JKCIIEPUMEHTAIBLHOTO
HCCJIeI0OBaHUs B Tpodeccuo-
HAJIBLHOM JIESITETbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (PU3UKU, BBHIYUCIIH-
TEJIbHON TEXHUKHU U IPOrPAMMHUPOBAHUS

OIIK-1.2. Ymeer pemarh cTaHAapTHBIE MPOPECCHOHATBHBIC
3aJlaud C MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U OOIIEHHKE-
HEpHBIX 3HAHWI, METOJ0B MaTeMaTHYECKOI'0 aHajiu3a u
MOJEJIMPOBAHUS

OIIK-1.3. Bnageer HaBbIKAMH TEOPETUYECKOTO W IKC-
NEPUMEHTAIBHOTO HCCIIEeI0BaHUs 00BEKTOB MPOPECCHOHATb-
HOU JeATEILHOCTH.

OIIK-6. CnocobeH aHaJIM3H-
poBath u pa3zpabaTeiBaTh Opra-
HHU3AIMOHHO-TEXHUYECKHE U
HSKOHOMUYECKUE TMPOLECCHl C
IIPUMCHEHUEM METOJIOB  CH-
CTEMHOI'0 aHajaW3a U MaTeMa-
THYECKOTO MOJICITUPOBAHUS

OIIK-6.1. 3HaeT OCHOBBI TEOPHUU CUCTEM M CHCTEMHOI'O aHa-
J13a, JUCKPETHOM MATEMAaTUKU, TEOPUM BEPOSATHOCTEU H
MaTEMaTUYECKON CTAaTUCTUKH, METONOB ONTHMM3ALUU U HC-
CIIEJOBaHMsI Ollepaluii, HEUETKUX BBIYMCIEHUI, MaTeMaTH-
YECKOI0 U UMUTAILIMOHHOTO MOJECIINPOBAHHUS

OIIK-6.2. YMeeT npuMEHATb METOJIbl TEOPUH CUCTEM U CH-
CTEMHOI'O aHaJIM3a, MATEMAaTU4YECKOro, CTaTUCTHUYECKOTO U
MMUTALMOHHOTO MOJEJIMPOBAHUS JUIsl aBTOMATU3aluu 3a7a4
IPUHATHS pEleHUH, aHaau3a MH(OPMAILMOHHBIX HOTOKOB,
pacueTa SKOHOMHMYECKOW 3(PPEKTUBHOCTH M HAACKHOCTH
MH(POPMALMOHHBIX CUCTEM U TEXHOJIOTMH

OIIK-6.3. Biageer HaBbIKAMU INPOBEACHUS WHXKEHEPHBIX
pacyeToB OCHOBHBIX IIOKAa3aTEJICH PEe3yJIbTaATUBHOCTU CO37a-
HUSL U TPUMEHEHUS HH()OPMAIIMOHHBIX CUCTEM M TEXHO-
J0Tui

OIIK-7 Criocoben pa3padatbl-
BaTh AJITOPUTMBI u
IIPOrpamMMbl, IPUIOAHBIC IS
NPAKTHYECKOTO MTPUMCHEHHS

OIIK-7.1. 3HaeT OCHOBHBIE S3BIKM IPOIrPAaMMHUPOBAHUA U Pa-
00THI ¢ Oa3aMM JJaHHBIX, ONEPAL[IOHHBIE CUCTEMBI U 000J104-
KA, COBpPEMEHHBbIE TIpPOrpaMMHBIE Cpelbl  pa3padoTKU
MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHH

OIIK-7.2. YMeeT npuMEHATh SA3bIKH NPOTPaMMHPOBAHUS U
paboThl ¢ 0a3aMHM JaHHBIX, COBPEMEHHBIC IPOTPAMMHBIC
cpeabl pa3paboTKH HH(POPMAITMOHHBIX CUCTEM M TEXHOJIOTUI
JUIl aBTOMAaTU3alM1 OM3HEC-NPOLECCOB, PELICHUs MPHKIAL-
HBIX 3aJ]au pa3IMYHBIX KJIacCOB, BeleHHUs 0a3 MaHHBIX WU
MH(POPMALMOHHBIX XPaHUIHII

OIIK-7.3. Bnageetr HaBbIKaMu NIPOrpaMMHUPOBAHMS, OTIAAKU
U TECTHPOBAaHUS IPOTOTUIIOB IPOrPaMMHO-TEXHUUYECKUX
KOMIIJICKCOB 3a]1a4

Ko
Ne A HanmenoBanue .
KOMIIe- . Oranbl GOPMUPOBAHKS KOMIIETEHITAN
n/m KOMIIETEHII
TEHIUU
1. OIIK-1 CnocobeHn mnpumeHsrts | I Oman — 3uamo:
ectectBeHHOHayuHble U | OIIK-1.1. OcHOBBI MaTemMaTHKH, (QHU3HKH,




oO0IIenHXEHEPHbIE 3Ha-
HUS, METOJbl MaTeMa-
THUYECKOTO aHalu3a |
MOJICTTMPOBAHMSA, TEO-
PETHUYECKOTO M 3KC-
NEepUMEHTAJIBHOTO HC-
cienoBaHus B rnpodgec-
CHUOHAIBbHOH JIeITelb-
HOCTH

OCHOBBI BBIYUCIUTEIBHOW TEXHUKH, OCHOBBI
IPOrPaMMHUPOBAHHUS

2 Oman — Ymemu:

OIIK-1.2. Pemarp cranmaptHbeie mnpodeccuo-
HaJbHBIC 33]]a4H C TPUMEHEHUEM €CTECTBEHHO-
HAYYHBIX U OOLICHMH)KEHEPHBIX 3HAHUM, pemaTh
npoecCHOHANBHBIC 33]]a4H C MIOMOIIBI0 METO-
JIOB MaTEMaTHYECKOI0 aHajan3a U MOJIeIHpOBa-
HUS

3 Dman — Bradems:

OIIK-1.3. HaBpikaMu TEOPETUYECKOTO U IKC-
MEPUMEHTAIbHOTO HUCCIENOBaHUs OOBEKTOB
po(heCcCHOHATLHOM e TEIIbHOCTH

OIIK-6

CrnocoOeH aHaIM3Upo-
BaTh M pa3padaThIBaTh
OpTraHU3alMOHHO-TEX-
HUYECKUE W SKOHOMHU-
YeCKHe IPOIECCHl C
NPUMEHEHHEM METOJIOB
CHCTEMHOTO aHalIHu3a M
MaTeMaTHIECKOTO
MOJICTTHPOBAHHS

1 Oman — 3namy:

OIIK-6.1. OCHOBBI TEOpPHH CHUCTEM U CHCTEM-
HOT'O aHajlMu3a, OCHOBBI JHUCKPETHOM Marema-
TUKH, OCHOBBI TEOPHH BEPOSTHOCTEH U MaTeMa-
TUYECKOH CTaTUCTHKH, METOAbI ONTUMHU3AILIUU
¥ HCCIIEIOBAHUS OIEpaIiii, HEUETKUX BBIUHUC-
JIeHUH, MaTeMaTHYeCKOro M HMHUTALUOHHOTO
MOJICIIMPOBAHUS

2 Oman — Ymemn:

OIIK-6.2. ITpuMeHATh METO/bI TEOPHUH CUCTEM
U CHUCTEMHOIO aHaJln3a, METOJbl MaTeMaTHye-
CKOIr0, CTaTHUCTUYECKOTO M HMMHMTALUOHHOIO
MOJIEJIMPOBaHUS Ul aBTOMATHU3aLMK  3aJad
IPUHATHSA pElIeHUH, aHanu3a WHGOPMAIUMOH-
HBIX IOTOKOB, pacuyeTa 3KOHOMUYECKOH 3P dek-
TUBHOCTH U HAJEKHOCTH HH(POPMAIMOHHBIX
CUCTEM U TEXHOJIOTHH

3 Oman — Braoems:

OIIK-6.3. HaBplkamMu NpOBEACHUSI HHIKEHEP-
HBIX  pacuyeToB  OCHOBHBIX  IIOKa3aTelyiel
pe3yJIbTaTUBHOCTH CO3AaHUS HMH(OPMAIHOH-
HBIX CHUCTEM M TEXHOJIOTWH, HaBbIKAMU IMPOBE-
JIEHUS] MH)KEHEPHBIX PACUETOB OCHOBHBIX IIO-
KazaTtened  pe3yJbTaTUBHOCTH IPUMEHEHUs
UH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHH

OIIK-7

Criocoben paspabaTsi-

BaTh  QITOPUTMBI |
POrpaMMbl,  HPUTOJ-
HBIE I TIpaKThye-

CKOI'0 IIPUMEHEHUA

1 Oman — 3namy:

OIIK-7.1. OcHOBHBIE SI3BIKM IIPOIPaMMHPOBA-
HUs, OCHOBBI pa0OTHI ¢ 0a3aMH JaHHBIX, OMepa-
IIUOHHBIE CHCTEMBI U 000JIOUKH, COBPEMEHHBIE
MporpamMMHBIE CpeIbl pa3padoTKu HHQOpMaIu-
OHHBIX CHCTEM M TEXHOJIOTHI

2 Oman — Ymemo:

OIIK-7.2. IlpuMeHATh A3bIKU IPOIPaMMHUPOBA-
HUS1, IPUMEHATh TEXHOJIOTUU PaboThl ¢ 6a3amu
JAaHHBIX, IPUMEHATh COBPEMEHHBIE POTrpamMMm-
HbIE Cpe/ibl pa3paboTKU UH()OPMALIMOHHBIX CH-
CTEM M TEXHOJIOTMH [UIsl aBTOMaTU3alUu
OM3HEC-NPOLIECCOB, PELICHUs] MPUKIAIHBIX 3a-




HBIX XpaHHWJIMII]

aad paS.HI/I‘IHBIX KJIacCCOB, HpI/IMeHHTL TCXHO-
JIOTUU BeJeHUs 0a3 MaHHBIX U WHGOPMAIMOH-

3 Oman — Braoems:

JIagKU U

OIIK-7.3. HaBbikaMu nmporpaMMHpOBaHHs, OT-
TECTUPOBAHUS
IPOrPaMMHO-TEXHUUECKUX KOMILIEKCOB 3a]a4

IMPOTOTUIIOB

2. TIOKA3ATEJIA U KPUTEPUM OLIEHUBAHMSA KOMITIETEHLIMIM HA PA3JIMYHBIX
OTAITAX UX ®OPMUPOBAHN A, OIIMCAHUE LIKAJI OHEHUBAHUA

|
S5
No g 5 HanmenoBanue KpHTepHHUOHeHHBaHHH [IIxana
g KOMIIETEHIINI Ha Pa3InYHbIX
n/m| X~ 2 KOMIIETEHIINHT OIICHUBAHUS
S sTanax (GopMHUPOBAHUS
g
1 | OIIK-1 | Cnocoben mpu- | I Oman — 3uamo: «3BAYTEHO»
MEHSTh OIIK-1.1. OcHoBbI MaTemaTuku, u- | 1. Bepnoe
€CTECTBEHHOHA- | 3UKH, OCHOBBI BBIYMCIUTEIBHON TE€X- | IOHUMAaHHE
y4Hble U O0OIe- | HUKH, OCHOBHI POTPAMMHPOBAHUS (buznueckoi
WHXECHEPHBIE 2 Oman — Ymemo: CYIIHOCTH
3Hanust, MeTonnl | OIIK-1.2. Pemars crangapTHble | pACCMaTPUBAEMBIX
MaTreMaTuye- npodeccCHOHATbHBIE 3aJauyd C TpH- | ABICHUN u
CKOI'0 aHajM3a U | MEHEHUEM eCTECTBEHHOHAYYHBIX H | 3aKOHOMEPHOCTEH,
MOJIETTUPOBA- oOIIeWH)XCHEPHBIX 3HAHWH, pelaTh | 3aKOHOB M TEOPHH,
HUSA, TEOpEeTHYe- | mpodeccuOHANBHBIE 3aa4l C TIOMO- | JIaeT TOYHOE
CKOTO M DOKC- | B0 METOJOB MAaTeMaTUYECKOro | ONpEeIeICHHE u
MIEpUMEHTAIIb- aHaJu3a U MOAEIUPOBAHUS HCTOJIKOBAHUE
HOro HcclIeno- | 3 Dman — Bradems: OCHOBHBIX ITOHSATHH,
Banusg B 1po- | OIIK-1.3. HaBeikamu TeopeTnde- | 3aKOHOB, TEOPUH, a
(eCcCHOHANBHOM | CKOrO M JKCIEPUMEHTAJBLHOIO HC- | TAKKE HPaBHIBHOE
ACSTENbHOCTH clieZIoBaHUSl OOBEKTOB Mpodeccro- | OTpe/ieieHne
HAJIbHOM I€ATEIIbHOCTU (buzmIecKux
2 | OIIK-6. | Cnocoben ana- | I Oman — 3uams. BEIVYUH, UX €JMHHUIL
muzupoBath U | OIIK-6.1. OcHOBBI TeOopuU cUCTEM U | U Croco6oB
pa3pabarbiBaTh | CHCTEMHOTO aHaJIM3a, OCHOBBI JIHC- | U3MEPCHHUS;
opraHusanu- KpPETHOM MaTeMaTHKHU, OCHOBBI Te€O- | IPABHIIBHO
OHHO-TEXHUYE- | pUM BEpPOSITHOCTEM M MaremaTrude- | BBHIITOIHACT
CKHUe M | CKOM CTaTUCTHUKU, METOJBI ONTHMH- | YEPTECXKHU, CXEMBbI U
SKOHOMMYECKHE | 3allMM W HCCIICIOBAHUS ONEpalui, rpaduku; CTpOHUT
POLIECCHI C | HEUETKMX BBIYHCICHHH, MaTeMaTH- | OTBET 1o
IpUMEHEHUEM YECKOr0 M MMHUTAIMOHHOIO MOJCIIH- CO6CTB€HH0MY
METOJIOB CH- | pOBaHUs I1aHy,
CTEMHOro aHa- | 2 Oman — Ymems. CONPOBOXKAACT
mm3a u mareMa- | OIIK-6.2. ITpuMeHsTh MeTOabl Teo- | Paccka3 HOBBIMH
THUYECKOTO pHM CHCTEM U CUCTEMHOIrO aHajiu3a, | IPUMEpaMu, yMmeeT
MOJEIUPOBAHUSA | METOAbBl MATEMATUYECKOIr0, CTaTu- | IPUMCHUTH 3HAHUA

CTHUYECKOI'0 U UMUTALIMOHHOTO MOJIE-
JUPOBaHUA AJI1 aBTOMAaTH3alUM 3a-
Jlad TNPUHATHS pEUICHUH, aHaiu3a
MH(POPMALIMOHHBIX IOTOKOB, pacyera
OKOHOMHYECKOU I(PPEKTUBHOCTH U

B HOBOW CHUTyaluu
HpI/I BBITIOJTHCHU N
MPaKTUYECKUX

3aJaHNN; MOJKET
YCTaHOBUTh  CBSI3b
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HA/IeKHOCTH WH(POPMALMOHHBIX CH-
CTEM U TEXHOJIOTUN

3 Oman — Brademy.

OIIK-6.3. HaBblkamMu mnpoBeACHUSA
WHXEHEPHBIX PAcue€TOB OCHOBHBIX
MoKa3aTeJIe pe3yJbTaTUBHOCTH CO-
3MaHusi UHPOPMAIMOHHBIX CHCTEM U
TEXHOJIOTHH, HaBBIKAMH TIPOBEICHUS
WHXXEHEPHBIX PAcue€TOB OCHOBHBIX
MoKasareJiei pe3yIbTaTUBHOCTH
MPUMEHEHUST UHPOPMAIIMOHHBIX CH-
CTEM U TEXHOJIOTHI

OIIK-7 | Cnocoben pa3-
pabaThIBaTh
QITOPUTMBI U
TIPOTPAMMBI,
IPUTOJTHBIC ISt
NPaKTUIECKOTO

IIPUMCHCHHA

1 Dman — 3uame:

OIIK-7.1. OcCHOBHEBIE SI3BIKH
MPOrPaMMHUPOBAHUS, OCHOBBI  pa-
00THI ¢ 6a3aMU JTaHHBIX, OTIEPAIIOH-
HBIE  CHCTEMBbI U  OOOJIOYUKHU,
COBpPEMEHHBIC TIPOTPAMMHBIC CPEIbI
pa3paboTkn HH()OPMAITMOHHBIX CH-
CTEM U TEXHOJIOTHI

2 Oman — Ymemn:

OIIK-7.2. IIpuMeHATH A3BIKU
IPOrPaMMHUPOBAHUS, MIPUMCHSITH
TEXHOJOTHH paloThl ¢ Oa3zaMu JaH-
HBIX, TPHUMEHATh COBpPEMEHHBIC
MporpaMMHBIE  Cpellbl  pa3paboTKu
WH(POPMAITMOHHBIX CUCTEM W TEXHO-
JIOTUH IS aBTOMATH3alluk OH3HEC-
MIPOIIECCOB, PEMICHUS TPHUKIATHBIX
3aa4 pa3NUYHbIX KJIACCOB, MpPHUMeE-
HATh TEXHOJIOTUU BeaeHus 0a3 maH-
HBIX 1 MH()OPMAITMOHHBIX XPAHHUJIUII]

3 Oman — Brademy:

OIIK-7.3. HaBblkamMu ITpOrpaMMHUpPO-
BaHUS, OTJIAJAKM U TECTUPOBAHUS
IIPOTOTUIIOB NPOTrPaMMHO-TEXHUYE-
CKHX KOMILJIEKCOB 3a]a4

MEXAy H3y4aeMbIM
1 paHee M3y4YCHHBIM
MaTepHaIoM o
Kypcy (HU3HKH.

2. MoKeT MOSICHATH
SIBJICHUSI,  HMCIIPaB-
JSTh  JOIYIICHHBIE
HETOYHOCTH, TPOSIB-
JAfeT  3HAHMS U
MOHUMAaHUE OCHOB-
HBIX MMOJI0KEHU M
(3aKOHOB, TIOHSTHUH,
(bopmyI, TeopHii).
CBoOogHO u omepa-
TUBHO BIIaJICET
W3YUYEHHBIM MaTepH-
aloM B CTaHIAPT-
HBIX CUTYaIHsX,
MPUBOJUT TPUMEPHI
€ro TPAKTUYECKOTO

MIPUMEHECHUS u
apryMeHThl Ha TOJ-
TBEPKJICHUE ero

COOCTBEHHBIX MBIC-
JICH.

3.  VYnosuerBopser
MHUHHAMAaJIbHBIM
TpeOOBaHUSIM K
(hopMHpPOBaHHUIO
KOMIIETEHITUH.

«HE 3AUTEHO»
He ynosnerBopsier
MHUHUMAaJbHBIM
TpeOOBaHUAM K
(hopmMupoBaHUIO
KOMIIETEHIIUH.

3. TUIIOBBLIE KOHTPOJIbHBIE 3ATAHW A NJIM MHBIE MATEPUAJIBI,
HEOBXOJIUMBIE JIJIS OLIEHKUM 3HAHMIM, YMEHUI, HABBIKOB U (MJIN) OITBITA
JIEATEJIBHO XAPAKTEPU3YIOIUX STAIIbI ®OPMUPOBAHU S KOMITETEHIIIA
B ITPOILIECCE OCBOEHV S OBPA30BATEJIbHOM ITPOI'PAMMBI

1 3TAIl - 3BHATH

a)
6)

r)

KoMmjieKT TecTOBBIX BOIIPOCOB

MareMaTnueckoe MOJICIUPOBAHUE — 3TO CPEACTBO TS
H3y4YeHHs CBOMCTB peabHbIX 00bEKTOB B PAMKAaX IOCTABJCHHON 321241
YIIPOILEHHUS ITOCTABJICHHOMN 3a1a4K

IHOoMCKa (I)I/ISI/I‘-ICCKOI\/’I MOACIN

IIPUHATHUSA PEIICHNS B PAMKAX IIOCTABJICHHOW 3a/1a4n




Kakoii Mozenu ObITh HE MOKET?
BEIIIECTBCHHOU, (PU3UIECKOM
HaeaJIbHOU, (PU3HYeCKOM
BCIIIECTBEHHOM, MaTeMaTHIECKOM
UacaTbHOM, MaTeMaTHUYECKOM

I1o noBeaeHNIO MaTEMAaTUYECKUX MOZEIIEH BO BPEMEHHU UX PA3ICIIAIOT Ha
JIETEPMUHUPOBAHHBIE U CTOXACTHYECKUE

CTATHYEeCKHe U JMHAMUYECKHe

HEIPEPBIBHBIE U JUCKPETHBIE

AHAJIMTUYECKUE U UMUTALUOHHBIC

Kak Ha3pIBaeTCs 3aMelaeMblii MOIENIBI0 OOBEKT?
KOITUA

OPHUTHHAJ

ma0bJIoH

MakeT

Yro Takoe MaTeMaTHUECKast MOAEIb?

TOYHOE MPEJCTaBICHUE pealbHbIX OOBEKTOB, MPOIIECCOB MU CUCTEM, BBIPAKEHHOE B
MaTEMaTHYECKUX TEPMUHAX U COXPAHAIOIEE CYIIECTBEHHBIEC YEPTHI OPUTHHAIIA

TOYHOE MPEACTABIEHUE PeaTbHbIX 00bEKTOB, IPOIIECCOB UM CUCTEM, BBIPAXKEHHOE B (U -
3MUYECKUX TEPMHUHAX U COXPAHSIOIIEE CYLIECTBEHHbBIE UEPThl OpUTHHAJA

NpUO/IMKEHHOE IPeICTABJICHUE peajbHbIX 00bEKTOB, NPOLECCOB MJIM CHCTEM,
BBIPa’KeHHOE B MAaTeMaTHYeCKHX TEPMHUHAX U COXPAHSIOLIee CyleCTBEeHHbIE YePThI
OpMruHaJIa

NpUOIMKEHHOE TPE/ICTaBICHUE PEalbHBIX 00BEKTOB, MTPOLECCOB WIM CUCTEM, BBIPAXKEH-
HOE€ B (PU3MUECKHUX TEPMUHAX U COXPAHSIOIIEE CYIIeCTBEHHBIE YepThl OpUTrHHAIIA

Kaxkwue BUIbI MAaTEMATHUYCCKUX MOI[GJ'IGﬁ IMOJIYHaroTCs IpH PasaCJICHUHN UX M0 IPpUHOUIIAM
MIOCTPOEHHUSA?

AHAIUTHYICCKHUE, UMUTAIIUOHHbIC

JIETEPMUHUPOBAHHBIE, CTOXaCTHUECKUE

CTOXAaCTHYECKHE, aHATUTHUYECKHE

JIETEPMUHUPOBAHHBIE, UMUTAIIUOHHBIE

Ha xakoit s13bIk 10oDKHA OBITH "miepeBeneHa" MPHUKIaaHAs 3a7ada JJisl ee PEIIeHUs C hC-
nosib30BanneM DBM?

He(dOpMaIbHBIA MATEMATHUECKUN S3BIK

popmanbHBIA MaTEMaTHYECKUN SA3BIK

dbopManbHBIN HUHMUECKUHN S3BIK

HehopMaTbHBIA (PU3NUECKUM S3BIK

Uto Takoe TMHEWHOE MPOrpaMMHUPOBAHUE?

3TO HANpPaBJIEeHHE MATeMATH4YeCKOro MNPOrpaMMHPOBAHUS, HM3y4Yalolee MeTOAbl
pelIeHus IKCTPEMAJIbHBIX 337124, KOTOPbIE XapaKTePU3yIOTCsl JJMHEHHO 3aBHCHMO-
CThI0 MKy NepeMeHHBIMU U JIMHEHHbIM KpUTEepHeM

pas3zesl MaTeMaTHYeCKOro MPOTPaMMHUPOBAHUS, U3YYAOIINN ITOAXO0J K PEIICHUIO HEIU-
HEHHBIX 33/1a4 ONITUMHU3ALNN CIEIHATBHON CTPYKTYPBI

METOJT ONTHUMU3AINHN, MPUCTIOCOOJICHHBIN, K 3ajJadaM, B KOTOPBIX IPOIECC NPHUHSATHS
pEIIeHus, MOXKET OBbITh, Pa30UT HA OTJENbHBIC ITAMBI (I1arH)
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F) 9TO HAIIPaBJICHUC MAaTCMAaTUYCCKOT' O ITPOrpaMMHUpPOBaHNs, B KOTOPOM ueneBoﬁ (IJYHKLIPICI‘;I
HJIN OTPAHUYCHUEM SBJISACTCA HEIUHEHHAs q)YHKI_[I/IH

9. Kakoii MeToJ1 OTHOCUTCS K METOJaM PEIICHUs 3a7a4 JMHEHHOTO IPOrpaMMUPOBAHUS?
a) CHMILIEKC-MeTO/

0) merom MHOXUTENeH Jlarpanka

B) METOJ XOp[

I) METOJ MOJOBUHHOTO JIETICHUS

10. Ecnu B KpUTEpHAIbHOM CTPOKE CUMITJIEKCHOM TaOIHIIBI HET OTPULIATENbHbIN KOdpduIy-
€HTOB, 3TO 03HAYAET, YTO

a) 3aJaya Hepa3pelmmuma

0) HaiiJleH ONTUMAJIbHBIN IJIAH HA MAKCUMYM

B) Haii/leH oNnTUMaIbHBIN TUIaH HA MUHUMYM

r) 3ajJada uMeeT OECKOHEYHO MHOT'O peIIeHui

11. B kakoM cityyae 3ajjaya MaTeMaTHYECKOTO TPOrpaMMUPOBAHUS SBISETCA TUHEHHON?
a) eciu ee neneBas PyHKIUS TUHEITHA

0) ecnu ee OrpaHUYCHUS JTHHEHHBI

B) ecJH ee HeJeBast yHKIUS M OTPAHUYCHUSA JTUHENHbI

I') HET NIpaBUJIBHOTO OTBETA

12. TpancnopTHast 3a1a4a — 3TO

a) mMareMaTnyeckasl 3aJa4ya JIMHEHOr0 NPOrPaAMMHUPOBAHHUS CIENUATBHOr0 BHIA O
NMOMCKe ONTHMAJIBHOI0 pacnpeaejeHlsi 0IHOPOAHBIX 00bEeKTOB U3 AKKYMYJIATOPAa K
NpUeMHUKAM ¢ MUHMMM3allHeil 3aTpaT Ha nepeMellleHre

0) MaTeMmaTuyeckas 3a/laya HeJTMHEWHOTO MPOrpaMMHUPOBAHMS CIELUAIBHOTO BU/IA O MOHC-
K€ ONTUMAJIBHOTO pacnpeziesieHus: OAHOPOIHBIX OOBEKTOB U3 aKKyMYJISITOpa K MPUEMHU-
KaM ¢ MUHUMM3AaLUEN 3aTpaT Ha IEpEMEILEHUE

B) MaTeMaThyeckas 3ajada JIpOOHO-JIMHEWHOTO MPOrpaMMHUPOBAHUS CHEIHAIBHOTO BUAA O
MOMCKE ONTUMAIBHOTO PaCHpeesieH!s] OJHOPOAHBIX OOBEKTOB U3 aKKYMYJISITOpa K MpH-
€MHHKaM C MUHUMU3alMel 3aTpaT Ha IepeMeleHHe.

I) HET NPaBWJIBHOIO OTBETA

13. TpancnopTHast 3a1a4a JMHEHHOTO TPOrPaMMHUPOBAHMSI Ha3bIBA€TCs 3aKPBITOM, €CIIH:
a) CyMMapHbIe 3a11acbl PABHbI CYMMAapPHbIM MOTPEOHOCTAM

0) cyMmMapHble 3aracsl 60JIblIe CyMMapHbBIX TOTPEOHOCTEH

B) CyMMapHbI€ 3allachl MEHbIIIE CyMMapHbIX MOTPEOHOCTEH

r) neneBas (QyHKIMS OTpaHUYCHA

14. B cOOTBETCTBUU C OCHOBHOM TEOPEMOU TEOPUM TPAHCIOPTHBIX 3a/lay BCErAa HMEET
pelieHue

a) OTKpBITasi TPAHCIIOPTHAS 3a7ada

0) 3akpbITasi TPAHCNIOPTHAS 3a7a4ya

B) TpaHCHOPTHAs 3a/1aya C OTPAaHUYCHUSIMU TUIIA PABEHCTB

F) TPAHCIIOPTHAA 3a/ia4da C OrpaHNUYCHUAMHA TUIIAa HCPABCHCTB

15. ITpn mocTpoeHNH ONOPHOTO IUIAHA TPAHCIIOPTHOM 3a/1a4M METOJI0M CEBEPO-3aIlaTHOTO yTria
NIEPBOM MMOUICIKUT 3aII0JIHEHUIO
a) KJeTKa, pacnoJo:KeHHasi B JIeBOM BepXHeM YIJIy Ta0JMLbl JIAHUPOBAHUSA
0) KIeTKa, pacroio’KeHHAs B IPaBOM BEPXHEM YTy TaOJHIIbI MJIAHUPOBAHUS
B) KJETKa C MUHIMAJIbHBIM 3HAYCHHEM Tapuda
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F) KJICTKa ¢ MaKCMMAJIbHBIM 3HAYCHUEM Tapn(pa

16. IIpy mocTpoeHUU OMOPHOTO IJIaHa TPAHCHOPTHOM 3aJayl HA MUHHUMYM METOJOM MHU-
HUMAaJIbHOTO AJIEMEHTA MEePBOH MOUICKUT 3aII0THEHHUIO
a) KJIEeTKa, PacloIOXeHHAas B IEBOM BEPXHEM YTy TaOJIHIIbI TNIAHUPOBAHUS
0) KJeTKa, pacmoJioKeHHAs B TPAaBOM BEPXHEM YTIIy TaOJHUIIbI TUTAHUPOBAHUS
B) KJIETKA C MUHMMAJBHBIM 3HAYeHUeM Tapuda
I) KIeTKa ¢ MaKCUMaJbHBIM 3HAaYCHUEM Tapuda

17. IlepBbIM 1Iarom aJIrOpUTMa METOJA MOTEHIIMAJIOB SIBJIACTCS:
a) HaXOXKJEHHE MEepBOro MCEeBAOIIaHA
0) HaxoXXJEeHHE MEePBOro YCIOBHO-ONTHUMAILHOTO IJIaHa
B) HaXOKIeHHe NepBOro ONMOPHOro IJIaHa
I) HaxOoXKJEHHUE MepBOro 0a3MCHOTO pPeLICHUs

18. Teopust IMHAMHAYECKOTO MPOTPaMMHUPOBAHUS UCIIOIb3YETCH:
a) JUIs pelIeHus 3a7a4y ONTUMU3ALUU 0e3 OrpaHnYeHu i
0) AJis pelieHusi 3a/1a4 YIPaBJeHHs] MHOTOLIATOBBIMH NPOLIeCCAMHU
B) IS pELICHMS 3a1a4 HEJIMHEHHOTO IPOrpaMMHUPOBaHUS
r) 7S peueHus 3a1a4 JIMHEHHOro MPorpaMMHUPOBaHUS

19. Jlns pemenus 3aauv TMHAMHYECKOTO MPOrPaMMHUPOBAHUSI HCTIOIb3YETCS:
a) NMPUHLIMI oNTHMAJAbHOCTH Beimana
0) npuHMn MakcumyMma IlonTpsiruna
B) NPUHLMUI CUMMETPUU
r) NPUHIUI MaKCUMyMa MpaBaono1o0us

20. K 3apayaM TMHaMHAYECKOr0 MMPOTPaMMHUPOBAHUS OTHOCHUTCSL:
a) 3a4aya IVIAaHMPOBAHUS 3aMeHbI 000PY10BaHUS
0) 3amaya o parMoHe
B) TpaHCHOPTHAs 3ajjaya JUHEHHOTO MPOrpaMMHUPOBAHUS
I') 3a/Jada 0 Ha3HAYCHUSIX

21. B MeTone ATMHAMUYECKOTO IPOrPAMMUPOBAHUS IO YIIPABICHUEM IIOHUMAETCS
a) COBOKYNHOCTH pelIeHHil, NPUHUMAEeMbIX HA KAaXAOM JTame ISl BJUSIHUS HA XOJ
Pa3sBHUTHA NpoLecca;
0) COBOKYIHOCTH pEIICHHH, IPUHUMAEMbIX Ha IEPBOM 3Tare Mmpolecca;
B) COBOKYIHOCTb PELEHUI, IPUHUMAaEeMbIX Ha MOCIEAHEM dTarle rnpoiiecca
I') COBOKYITHOCTH peIICHU, IPUHUMAaEeMbIX Ha MPeIIocIeTHEM JTare mpolecca

22. Ilpu pemieHnH 3aa4u AUHAMHYECKOTO TPOrPaMMHUPOBAHUS CTPOSTCS:
a) PpeKyppeHTHbIe (PYHKIMOHAJIbLHbIE YpaBHeHus beimana
0) ¢ynxuu Jlarpanxka
B) ITpadHble QyHKIUU
r) cedenus ['omopu

23. Yro Takoe CUCTEeMbI MaCCOBOT0 0OCTY>KUBaHUA?

a) ITO TaKHe CHCTEMbI, B KOTOpPbIE B CJIy4YaiiHbie MOMEHTHI BpeMEHH MOCTYNAIOT 3asIB-
KH Ha 00cCJIy’KMBaHHe, NP 3TOM NOCTYNHMBIINE 3aBKH 00CIYKUBAKOTCH C MOMO-
b0 HMEIOUIUXCSl B PACTIOPS)KEHNH CUCTEMBbI KAHAJIOB 00CIYKUBaHUS;

0) 9TO COBOKYNHOCTh MaT€MaTHYECKUX BBIPAKEHUH, OMUCBHIBAIOUIMX BXOMISAIIMHA MOTOK
TpeOOBaHMI1, MPOIIECC OOCTYKUBAHUS U MX B3aUMOCBS3b;
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B) 9TO TaKHUC CUCTCMBbI, B KOTOPBIC B ONIPCACIICHHBIC MOMCHTLI BPCMCHU MOCTYIIAKOT 3aABKU

Ha 00CITy’)KHBaHUE;
T) HET NPaBUJIHHOTO OTBETA.

24. Tlo HanMuUIO o4epeiei CUCTEMBl MAaCCOBOT'O OOCITYKUBAHUS JICJIATCS HA
a) TIPOCTHIE, CIIOKHBIC
0) OTKpBITBIE, 3aMKHYTbIC
B) orpannyeHHsle CMO, Heorpannyernusie CMO
r) CMO c orkazamu, CMO c ouepenbio

25. o ucrounuky TpedoBanuii CMO nensarcs Ha
a) TIPOCTHIE, CIIOKHBIC
0) OTKpBITbIE, 3aMKHYTbIe
B) orpanunyeHHsle CMO, neorpannyenusie CMO
r) CMO c orkazamu, CMO c ouepenbro

26. Kax Ha3bIBaeTcs 00BEKT, MOpoxkAaonuii 3aasku B CMO?
a) ouepenb
0) nucmetuep
B) TeHepaTop 3asiBOK
r) y3en o0CIyXKUBaHUS

27. 13 yero coctout y3ein obciyxkuBanust B CMO?
a) W3 AHMCIIETYEpa U reHepaTopa 3assBOK
0) M3 KOHEYHOI'0 YHCJIa KAHAJIOB
B) M3 OYepelu U JucneTdepa
I) HeT MPaBWJIBHOTO OTBETA

28. Kak Ha3pIBaeTCsi TMPUHIIUI, B COOTBETCTBUU C KOTOPHIM TIOCTyMAlOIIHe Ha BXOA 00-
CIIy’KMBAIOIIe CUCTeMbl TpeOOBaHUS MOJKIIOYAIOTCS W3 Ouepeaud K Mpolenype o0-

CILyKUBaHUs?
a) JUCUMILIMHA OYepeau
0) MexaHu3M 00CITy>KUBaAHHS
B) TIpolleIypa 0OCITyKUBAHUS
r) KOH(Urypanus ouepeau

29. Kak Ha3wIBaeTCs AUCHUIUIMHA O4YCpeaun, onpcaciaeMasd CICAYIOIUM MMPaBHUIIOM: «IICPBbIM

MIpHILIET — TIEPBBIM 00CITy)KUBaeTCs»?
a) LIFO
6) GIFO
B) FIFO
I) HET NpaBUWIbHO OTBETA

30. Kak Ha3pIBaeTCs IUCHMIUIMHA OYEpPEIH, ONpeaesseMas CAeayoIUM IpaBuiaoM: "pumen

MOCTIETHUM — OOCITY)KMBaeTCs EPBBIM"?
a) LIFO
0) GIFO
B) FIFO
I') HET IpaBUJIBHO OTBETA

31. 3amaua o 3amMeHe 000pyAOBaHUS ABISETCA 3aaueit
a) HEJIMHEHHOTO MPOTrPaMMHUPOBAHHS
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34.

35.

36.
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0) AMHAMMYECKOIro MPOrpaMMHPOBAHUS

B) JIMHEHHOTrO MPOTrpaMMHPOBAHUS

I') LEJIOYMCICHHOTO MPOrpaMMHUPOBAHUS

32. B nporiecce TMHAMUYECKOTO IPOrPAMMHUPOBAHMS PAHbIIIE BCEX IIaHUPYETCS

a)
6)
B)
r)

NIEPBBIN 1Iar

nocJeAHUH mar

KakK CKa3aHO B yCJIOBUU 3aJa4u
MPEANOCIEIHUN 1Iar

3ajaya, KOTOpas BO3HUKAET IMpU HEOOXOAMMOCTH MaKCHUMHU3AILMM J10X0Ja OT pealn3aluyu
IIPOIYKLIHH, IPOU3BOAUMOM HEKOTOPOM OpraHU3aluen, IIPH 3TOM IIPOU3BOIACTBO OrpaHUye-
HO UMEIOINMHUCS CBIPEBBIMU PECYPCAaMU, HA3bIBACTCS

a)
6)
B)
r)

3ala4a KOMMUBOSIKEpa

3ajja4a 0 COCTABJICHUH IJIaHA ITPOU3BOACTBA
3aJa4a O Ha3BHAYCHUHU

3aaa4a O PrOK3aKe

MeTox MUHIMAIBHOTO DIIEMEHTa — DTO

a)

OJIMH W3 KOMOMHATOPHBIX METOJOB JIHUCKPETHOTO MPOTPAMMHPOBAHUS, MPU KOTOPOM
THUTIEPIUIOCKOCTh, OMpeaesaeMas 1ejaeBoi (DyHKIMEH 3amayd, BIABIUBACTCS BHYTPH
MHOTOTPaHHUKA IUIAHOB COOTBETCTBYIOLIEH 3a/1aud JUHEWHOIO MPOrpaMMHUPOBAHUS 10
BCTpPEYH C OJMKANTICH EIIOYMCICHHON TOYKOM 3TOT0 MHOTOTPaHHHKA

OIMH M3 METOJOB OTCEYEHUS, C MOMOIIBI KOTOPOTO PEIIAKOTCS 3aJadyM LEJIOUYNCICH-
HOT'O MPOrpaMMHUPOBAHUS

OJMH M3 Ipylnbl METOAOB OIpeleIeHU MEePBOHAYAJIBHOIO OIOPHOIO ILIAHA
TPAHCIIOPTHOM 3a1a4u

OJIMH W3 METOJIOB, YNPOIIAIOUIMN OINPEIEIEHHE MCXOAHOTO OINOPHOIO IUlaHa 3aJayu
JTUHEWHOTO TTPOTPAaMMHUPOBAHUS U CUMITIICKC-TAOIUIIBI

Metoa noTeHIIaI0B — 3TO

a)
0)

B)
r)

OJMH U3 METOA0B MNPOBEPKH ONOPHOI0 IJIAHA TPAHCHOPTHOM 3aJaYM Ha
ONTHMAJILHOCTh

OJIMH W3 KOMOMHATOPHBIX METOJOB JIUCKPETHOTO MPOTPAMMHPOBAHUS, MPU KOTOPOM
THUTIEPIUIOCKOCTh, OMpeaesaeMas 1ejaeBoi (DyHKIMEH 3amadyd, BIABIUBACTCS BHYTPH
MHOTOTPaHHUKA IUIAHOB COOTBETCTBYIOLIEHN 3a/1aud JUHEWHOIO MPOrpaMMHUPOBAHUS 10
BCTpPEYH C ONMMKANTICH EIOYMCICHHON TOYKOM 3TOT0 MHOTOTPaHHHUKA

OJIMH M3 METOJOB OTCEYECHUS, C MOMOIIBI KOTOPOTO PEIIAKOTCS 3a4adyM LEJIOYUCICH-
HOT'O MPOrpaMMHUPOBAHUS

OIUH U3 TPYyNIlbl METOAOB ONPEAEIECHUS IEPBOHAYAJIBHOTO OIIOPHOTO IIJIaHA
TPaHCIOPTHOM 3a7a4u

Merton CCBCPO-3allaHOro yrijia 3To

a)
6)

OJIUH U3 METOJIOB MPOBEPKHU OMOPHOTO IJIaHA TPAHCIIOPTHOM 3a7]a4¥ HA ONTUMAJIBHOCTh
OJIMH M3 KOMOWHATOPHBIX METOJIOB JHCKPETHOTO IMPOTPaMMHUPOBAHUS, NMPU KOTOPOM
THMEPIUIOCKOCTh, OIpenaensemMas IeneBod (yHKiuend 3anadu, BAAaBIMBACTCS BHYTPb
MHOTOTpAaHHUKA IUIAHOB COOTBETCTBYIONIEH 3a/lauyv JUHEWHOTO MPOrpaMMHUPOBAHUS J0
BCTpeuu ¢ OIMKaiieil eTouncIeHHON TOYKOM 3TOr0 MHOTOTpaHHUKA

OJIMH M3 METOJO0B OTCEYECHUS, C MOMOIIbIO KOTOPOTO PEIIAIOTCS 3aJa4yM LEJIOYUCICH-
HOT'0 MPOrPaMMUPOBAHUS

OJMH M3 TIpPyNNbl METOAOB OIpeleeHUs MMEePBOHAYAJIBHOIO OINOPHOI0 IUIAHA
TPAHCIOPTHOM 3a1a4u
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37. B 3agadax TMHAMUYECKOTO MMPOTrPaMMUPOBAHHUS IIIAaTOBOE YIIPABIICHUE JTOJDKHO BHIOMPATHCS
a) € y4eToM MOCJeACTBUH B OyaymemM
0) € y4eToM MpeAIIecTBYIONIHX I1aroB
B) HAWIy4YLIUM JJIsl JaHHOTO Ilara
r) Jyd4lle, YeM Mpeablayliee

38. MeTo TMHAMHUYECKOTO TPOTrPaMMHUPOBAHHS TPUMEHSICTCS JJIs1 PEIICHUS
a) 3aaa4, KOTOpBIe HCIIb34 Hpe}ICTaBI/ITB B BUJIC ITIOCJICAOBATCIIBHOCTHU OTACJIIBHBIX IIIAaroB
0) MHOrOIIATOBBIX 327134
B) TOJILKO 3a/1a4 JHHEHHOTO MIPOrPaMMHUPOBAHUS
r) 3aJa4 MaKpOIKOHOMHKH

39. IlpuHuun onTuManbHOCTH benmana cOCTOUT B TOM, 4TO

a) KakoBbl Obl HM ObLIM HAYaJIbHOE COCTOSIHME HAa JIIOOOM IIare W ynpaBJ/ieHHe,
BbIOpaHHOE Ha JTOM IIare, IMOCJAeAYIOIIHMe YNPaBJEHUS] J0JKHbI BBIOHPATBHCH
ONTHMAJIbHBIMM OTHOCHUTEJIbHO COCTOSIHUSI, K KOTOPOMY NPHAET cUCTeMa B KOHIe
JAHHOIO IIAra

0) COBOKYMHOCTh IPUHHMAEMBIX pelIeHUI 00eceunT HauOOoIbIIYIO JOKAJIBHYIO BBITOLy Ha
Ka)KIOM L1are npouecca

B) COBOKYITHOCTb MPUHMMAEMBbIX PEIICHUN 00eCreYUT HanOObIIYIO JOKAJIBHYIO BBITOAY Ha
MOCJIEAHEM L1are npouecca

I) HEeT MPaBWJIbHOIO OTBETA

40. YacTp MaTEMAaTHYECKOTO MPOTrpaMMHPOBAHUsA, 3aadyaMyd KOTOPOM SABJISETCS HaXOXKICHHE
IKCTpEeMyMa JIMHEHHOH 11e7eBoi (PYHKIIMU Ha JOIMTyCTUMOM MHOXECTBE 3HAUeHUH apryMeH-
TOB Ha3bIBAETCS

a) JIMHeilHOe MPOrpaMMHpPOBaHHe
0) IMHAMUYECKOe MPOrpaMMHUpPOBAHKE
B) KBaJIpaTUYHOE IPOrpaMMHUPOBAHUE
r) JAUCKPETHOE MPOrpaMMHUpPOBAHUE

41. K kakoMmy KJjacCcy Mojesieil MOKHO OTHECTH CIMYEYHBIH KOPOOOK, €ClU MPEJICTaBUTh €ro
MoJenbio cucteMHoro 61oka [1K mpu mianupoBanuu cBoero padodero mecra?
a) 9TO HUJeanbHas, MaTeMaTHYeCKas MOJIEIb
0) 9TO BelEeCTBEHHAs, HATypHAasi MOJIENb
B) JTO BellleCTBeHHas, pusnyeckass MoJaelb
I') 93TO HE ABJISAETCS MOJENbIO

42. Kakas U3 3a/1a4 HE UMEET aHAIMTUYECKONW MOJIETH?
a) TOHUCK ONTUMAJIBLHOTO PacKpos JucTa (haHepbl
0) IemMoaynsALus aHAJOTOBOTO CUTHAJA
B) pacyeTr pacxoja TOILTMBA IO 3aJlaHHON (hopmyIie
r) pacno3HaBaHHMe TEKCTa

43. Kakast MaTeMaTH4decKas MOJIE)Ib HE OTHOCHTCS K CTOXaCTHUCCKUM?
a) wuIeanbHbIN ra3
0) KBaHTOBBIN OCHUJLIATOP
B) MaTepHAJIbHAs TOYKA
I') HU OJIHA U3 MPEJIJIOKEHHBIX

44. MarepuanbHasi TOUKa 3TO HE TOJIBKO MaTeMaTuyeckas, HO U
a) HaTypHas MOJEINb
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0) ¢usnyeckas MmoeNb
B) HarIJISIIHAsi MOJeJIb
r) 3HAKOBas MOJENb

45. Bo BpeMsI IOMCKa Ty4IIIero pe3yabTara ObLUTH MMOCTPOCHHI JIBE Pa3IMYHbIE MATEMATHUECKUE
MOJIENN: dKcrepuMeHT Ha DBM, Moaenupyrouii cucteMy aToMOB, U Au(QepeHnanbHast
CHCTEMAa YpPAaBHEHM, pELICHHAas YHUCJIEHHO, OT JBYX IIOJYYEHHBIX PE3YJIbTATOB B3SUIU
CpeHEKBaIpaTUYHbIA. MOXKHO JIM CYMTATh TAKOW METOJ MOJIEINIbIO?

a) Ja, 9TO BEIICCTBEHHAs, MaTeMaTHYECKas
0) J1a, 3To uaeajbHasi, MaTeMaTU4YecKasn
B) Ja, 3TO BELIECTBEHHAsI HATYpHAas

r) HeT

46. Kakoe MakcUMaabHOE KOJIUYECTBO MOAEIEH OJHOT0 00BEKTA MOXKHO COCTAaBUTE?
a) J11000e KOJIN4eCTBO
0) 1
B) 3
r) 7

47. CKOJNBKO KJIaCCOB MOJIEIEHN CYIECTBYET?
a) 4
0) 2
B) 3

I) HEeT NPaBWJIbHOIO OTBETA

48. Kakue MoJiesim OTHOCSITCS K KJIACCY BEUIECTBEHHBIX MOJIEIICH?
a) ¢usuvecKkue, HATypHbIE
0) wuneanbHble, PU3UUECKUE
B) HAarJIsJIHbIC, UJICaJIbHBIC
I') HaTypHBIE, UICATbHBIC

49. Kakue MOJIeu Heb3s1 OTHECTHU K KIJIACCY MBICJICHHBIX MOJAENE?
a) ¢uznyeckue
0) HaTypHbIe
B) MaTEeMaTHYECKHE
I) HarisjaHble

50. Kakme Mogenn BXOIIT B COCTAaB MJIeaAIbHBIX MaTeEMaTHUECKUX MOIeiIeii?
a) aHAJMTHYeCKHe, PyHKIHMOHAJIbHbIC, HIMUTALIMOHHbIC, KOMOMHMPOBAHHBIE
0) aHaJoroBble, CTPYKTYpHbIE, FEOMETPHUECKUE, TpapuuecKkue, UPpPoBble U KUOEpHETHYE-
CKHE
B) CHMBOJIBI, al(aBUT, SA3bIKH MPOrPAaMMHPOBAHUS, YHNOPSAJOYEHHAs! 3alUCh, TOMOJOTHYE-
CKas 3alHCh, CETEBOE NIPE/ICTaBICHNE
I) HEeT MNPaBWJIbHOIO OTBETA

51. B dyem 3akmitoyaercsi HOCTPOCHUE MAaTEMaTHYECKON MOIeNH?

a) B OINpEACTCHUH CBS3eH MEXAy TEMHU WIM MHBIMH MPOIECCAMU U SIBICHUSMU, CO3TaHUU
MaTeMaTUYeCKOro armapara, MO3BOJISIONIETO BHIPA3UTh KOJMYECTBEHHO W KaYECTBEHHO
CBSI3b MEXJYy TEMH WJIM UHBIMH IPOLIECCAMH U SIBICHUSMHU, MEXIY WHTEPECYIOIMIMMHU
Cricnyajanucra MaTeMaTH4YCCKUMU BEIIMYNHAMU, U q)aKTOpaMI/I, BIIMAOIIIUMUA HA KOHe‘IHLIfI
pe3yabTaT
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6) B ONPCACIICHUU CBs3EH MCXKAY TCMHU WM WUHBIMU IPOLCCCAMU U ABJIICHUAMH, CO3JaHUU

MaTeMaTUYECKOro ammapara, MO3BOJISIOIETO BBIPa3UTh KOJWYECTBEHHO CBS3b MEKIY
TEMU WJIM UHBIMH TPOIIECCAMHU U SIBICHUSMH, MEX]Ty HHTEPECYIOIUMU CIIeIHaTUCcTa Pu-
3MYECKUMU BETUIMHAMU, U (aKTOPaMH, BIHUSIONIMMA Ha KOHCYHBIN pe3yIbTaT

B ONPENEIICHUH CBSA3€M MEXKJy TEMHU WJIM MUHBIMHU MPOLECCAMHU U SIBJICHUSIMU, CO3JaHUU
MaTeMaTUYECKOro ammapara, MO3BOJISIOIIETO BBIPa3UTh KOJWYECTBEHHO CBS3b MEKIY
TEMH WIM UHBIMU NPOLIECCAMU U SBJICHUSAMH, MEKJIY HHTEPECYIOIIMMHU CIEHHAINCTA
MaTeMaTUYECKUMH BETMYMHAMH, U (PaKTOpaMH, BIUSIONIMMHU HAa KOHEYHBIA PE3yIbTAT

B ONpeJeJIeHMH CBSA3eil MeKIy TeMH MJIM MHBIMHU MPoLeccaMH U SIBJICHUSIMH, CO3/1a-
HUHM MAaTEeMaTHYeCKOIr0 annapara, no3BoJs0IIero BbIpa3suTh KOJUYECTBEHHO U Ka-
YeCTBEHHO CBS3b MEKAY TeMHU MM MHBIMHM NPOLECCAMH U AIBJCHUSMHU, MEKIY MH-
TepeCcylOIIUMH  CHeNuaJnucTa (PU3MYeCKUMH BeJIUYMHAMH, U  (aKTropamm,
BJMSIOUUMH HA KOHEYHBIN pe3yJibTaT

52. B 3aBUCHMOCTH OT XapakTepa HCCIEAYEMBIX PEabHBIX IPOLECCOB M CHCTEM, Ha KaKHe
TPYIIbI MOTYT OBITH pa3zesieHbl MaTeMaTHUYEeCKHE MOIEITHU?

a)
0)
B)
r)

HCIIPCPBIBHBIC, UMUTAIIUOHHLIC
ACTEPMHUHHUPOBAHHBIC, CTOXACTUYCCKHUE
HMUTAIIUOHHBIC, ICTCPMHUHUPOBAHHBIC
CTOXaCTUYCCKUEC, UMHUTAIlMOHHBIC

53. Kakue rpynmsl MaTeMaTHYeCKMX MOJENIEH He SBISIOTCS Pe3YyJbTaTOM paclpeieIeHUs
MOJIEJIEH 110 UX TIOBEJIEHUIO BO BpEMEHN?

CTaTHYeCKUe, TMHaAMUYEeCKUe
JUHAMUYeCcKHue, H30MOp(HbIE
n3oMop(HbIe, TMHAMHYECKHE
HelpepbIBHbIE, H30MOP(pHBIE

54. Ha xakue rpynmbl MOXKHO pa3IeiIuTh MAaTEMaTH4YECKHME MOJEIM 110 BUAY BXOJHOU
nHpopmanuu?

a)
0)
B)
r)

CTAaTUYCCKUC, HCIIPCPBIBHBIC
AUCKPETHBLIC, HENPEPbIBHLIC
JAUHAMHUYCCKUC, HCIIPCPBIBHLIC
JUHAMHUYCCKUEC, CTaTHYCCKHUEC

55. Ha xakwue rpymimbl MOXHO PasgCiInTb MATECMATHYCCKUC MOJCIH IO CTCIICHU UX COOTBCT-
CTBUS pCAJIbHBIM 06’beKTaM, nponeccam nimr cucteMam?

CTOXacCTHUYECKHE, U30MOp(HBIE
u3omopgHbie, roMOMOpP(pHDbIE
JACTCPMUHHUPOBAHHBIC, CTOXaCTUYCCKUC
HET IIPaBUIIBHOIO OTBETA

56. Kak Ha3wpiBaeTcs MOJETb, €CIM MEXAY HEell U peambHbIM OOBEKTOM, MPOLECCOM WM CH-
CTEMOM CYIIECTBYET MOJIHOE MO3JIEMEHTHOE COOTBETCTBHE?

CTOXAaCTHYECKasI
usomopdHas
J€TEPMUHUPOBAHHAs
roMomopgHas

57. Kak Ha3pIBarOTCS MOJENH, B KOTOPBIX IPEAINOJIAraeTcsi OTCYTCTBHE BCAKUX CIyYalHBIX
BO3/ICICTBUI U UX JIEMEHTHI (3JIEMEHTHI MOJEININ) 10CTATOYHO TOYHO YCTAHOBJIEHBI?

a)

CTaTHYCCKHEC
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JAUCKPCTHBIC
ACTEPMHUHUPOBAHHBIC
JUHAMHUYCCKUC

58. B xakom mojenupoBaHuy (pyHKIIMOHUPOBAHUE OOBEKTOB, MPOILIECCOB MU CHUCTEM OMHCHI-
BaeTCs HA0OPOM aJITOPUTMOB?

a)
0)
B)
r)

almpoOKCUMAIITMOHHOM
HMHUTAIIMOHHOM
AHAJIUTHUYCCKOM

HET MPaBUJIBLHOI'O OTBETA

59. Kakue xapakTepuCTUKH 00BEKTa, MPOIecca WM CUCTEMbI YCTAaHABIUBAIOTCS HA JTarle BbI-
0opa MaTeMaTH4eCKOr MoJIeH?

JTUCKPETHOCTh, U30MOP(PHOCTH
JIMHEHHOCTDb, CTAHOHAPHOCTH
M30MOPGHOCTH, TMHEHHOCTh
CTaIllMOHAPHOCTh, TUCKPETHOCTD

60. ITocpencTBOM KakuxX KOHCTPYKIMHA, MaTeMaTHYECKHE MOJIEIH OMHCHIBAIOT OCHOBHBIE
cBOiicTBa 00BEKTA, MMPOLIECCa UM CUCTEMBI, €r0 MapaMeTphl, BHYyTPEHHHE U BHEIIHUE CBS-
3u?

a)
6)
B)
r)

JIOTHKO-MaTeMaTH4YeCKUX KOHCTPYKIHUIA
CTaTUCTUYECKUX KOHCTPYKLIMH
BEPOATHOCTHBIX KOHCTPYKIIUN

HET NMPaBUJIBHOTO OTBETA

61. Uro He BXOOUT B MMIPEAMCT MATCMATHYCCKOI'O MOI[GHHpOBaHI/Iﬂ?

a)
6)
B)
r)

MOCTPOEHUE aITOPUTMa, MOJICTUPYIOIIETO MOBEICHUE 00BbEKTa (CHCTEMBI)
KOPPEKTHPOBKA MOCTPOEHHOW MOJIETHN

MOMCK 3aKOHOMEPHOCTEH MOBEIEHUSI 00BEKTa (CUCTEMBI)

MOCTPOEHUE HATYPHOI MOAe/IH

62. Kakue n3yuarorcsi 3aBUCMMOCTH MEXy BEIMUYMHAMHU, ONUCBIBAIOIINMMH MPOLECCHI, TPU UX
MOJEJIIMPOBAHNN?

a)
6)
B)
r)

Ka4C€CTBCHHBIC U KOJIMYCCTBCHHBIC
TOJBKO Ka4Y€CTBCHHBIC

TOJBKO KOJINYE€CTBCHHbIC

HET MPaBUJIBHOI'O OTBETA

63. B xakux mporneccax BHIYUCIUTEIbHBIA SKCIIEPUMEHT SIBJISIETCSI €TMHCTBEHHO BO3MOXKHBIM?

a)
6)
B)
r)

IJIe HATypHBIN 3KCIIEPUMEHT MOXKET MPUBECTU K OYCHb OOJIBIIUM 0ObeMaM padoT
Ir7ie HaTypHBIN AKCIIEPUMEHT MOKET IPUBECTU K HEBEPHBIM pe3yJIbTaTaM

rJie HATYPHBIH JKCIIEPUMEHT OIaceH /ISl KU3HH M 310POBbS 10l

HET MPaBUIILHOTO OTBETA

64. C yero 0ObIYHO HAUMHAETCS MOCTPOEHUE MaTEMAaTUYECKOW MO ?

a)
6)

¢ NMOCTPOCHHS M AHAJIU3A NpocTeiileil, HandoJee rpydoil MaTeMaTHYeCKOH MOeJIN
paccMaTpuBaeMoro 00beKTa, Npouecca Ui CHCTeMbI

C TMOCTPOCHUS M aHAIM3a MAaTEeMaTHYECKOM MojenH, KOoTopas HauOoJiee MOJIHO COOTBET-
CTBYET pacCMaTpUBAEMOMY OOBEKTY, IPOLIECCY WM CUCTEME

C aHaJM3a MaTeMaTHYECKOM MOJIeNN paccMaTpUBaeMOro 0ObeKTa

HET IPaBUJIBHOIO OTBETA
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65. Kakoil xapakTep HOCST BBIBOJBI, MOJYYEHHBIE B PE3yJIbTATe HMCCIECIOBAHUSA TMIOTETHYE-
cKou Moxenu?

a)
0)
B)
r)

aOCTpaKTHBIN
YCJIOBHBIM

TOYHBIN

HET IPaBUIBLHOTO OTBETA

66. Uto He00X0UMO CeNaTh AJis TOT0, YTOOBI TPOBEPUTH BBIBOJIbI, IOMYUEHHBIC B PE3yIbTATE
HUCCIIEIOBAHUS THIIOTETUYECKOH MOoaen?

a)
6)

He00X0AMMO CONMOCTABUTH pPe3yJbTAaThl HcCJIe0BaHus Moaean Ha DBM c pe3yJbra-
TAMM HATYPHOI'0 3KCIIEPUMEHTA

HEOOXOUMO TPOBECTU MOBTOPHOE HCCIICIOBAHHE MOJEITU M COMOCTABUTH PE3yJbTaThl
JIBYX WCCIIEIOBAaHUI

HEO0OXO0IMMO TIPOBECTU HCCIIEIOBAHNE MOJEIN HECKOIBKO pa3 U COMOCTABUTH Pe3yibTa-
TBI TAaHHBIX WCCIIEIOBaHMI

HET IPaBUJIBHOIO OTBETA

67. HpI/I HCCIIeIOBAHUH TUIIOTETUYSCKOM MOJIEIN KaKOIro XapakTepa Mnojrydarcsa BBIBOI[LI?

a0OCTpaKTHOTO
YCJI0OBHOTO
TUIIOTCTUYCCKOI'O
JTUHAMHYECKOTO

68. KakuMu 3HaHHSIMH HEOOXOAMMO 00JaaaTh sl TIOCTPOSHUS MaTEeMaTHYeCKOH MOJenH B
MPUKIaAHBIX 3a7a4ax?

TOJBKO CII€CIHMAJIbHBIMHU 3HAHUAMHA 00 00BeKTe

TOJBKO MaTEMAaTUYCCKUMH 3HAHUAMU

MAaTeMATHYE€CKUMHU 3HAHUSAMH U CIeNHAJILHLIMHU 3HAHUSIMHA 00 00beKTe
HET MPaBUJIBHOI'O OTBETA

69. Ykaxure MEeTOo/l, HEMPUMEHSAEMBIN IJI1 KOMITBIOTEPHOI'O MOJICIMPOBAHMUS:

YHCIIEHHOE PellIeHUe

TOYHOE pElIeHHE B BUAE HOPMYTT
IKCNEPUMEHTAIbHBINH aHATU3
HET MPaBUILHOTO OTBETA

70. YucneHHBIN METON TIpeArojiaracT pernieHne B OeckoHeyHoOM Iukiae utepamuii. Korma
cjenyeT npepBaTh NPOLECC BEIYUCICHUS?

a)
0)
B)
r)

B MOMCHT, KOrjga pC€ucHue 6y21€T MCHATHCA OT UTCpAllU K UTCPAIITUU MCHEC YCM Ha 1%
Korjga 6yz[eT AOCTUIHYTA 3aJaHHAafA CTCNNCHb TOYHOCTH

B CJIy4yac €CJIM YUCJI0 HAYHET pacTu

HCT MMPAaBUJIBHOI'O OTBCTA

71. Kakas 3aj1a4a He oijaeTcst TOYHOMY petieHuto Ha OBM B Bune dpopmyn?

a)
6)
B)
r)

MHTErpaJIbHOE YpaBHEHHE 1-T0 mopsiika
TuddepeHMaIbHO-UHTErpalibHas CUCTEMa ypaBHEeHUN
CHCTEMa HEJIMHENHBIX YPABHEHUN

BCE€ YKa3aHHbIE MOJAI0TCH

72. Kakoit u3 METOJI0B UMeeT MPUOIMKEHHBINA XapakTep?

a)

TOYHOE pEelIeHHE B BUAE HOPMYTT
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YHUCJICHHOE PEIICHHE
00a yKazaHHbIX MeTO/1a
HET IPaBUJIBLHOTO OTBETA

73. B ueM COCTOUT CyTh KOMITBIOTEPHOI'O MOJECIMPOBAHHUS?

a)

6)

r)

HA OCHOBe MaTeMaTH4ecKod Mojaeau ¢ momombo IBM npoBoaurcest cepusi BbI-
YHMCJIUTEJbHBIX IKCIIEPUMEHTOB, T.€. HCCJIEIYITCH CBOMCTBA 00bEKTOB WJIM Ipolec-
COB, HAXOAATCS HX ONTHMAJIbHbIC NMapaMeTpPbl W PeKMMbl PadoTbl, YTOYHSAETCS
MO/1eJIb

B CO3JIaHMM MaTeMaTHYECKOM MOJIENIN UCCIIeyeMbIX 00BEKTOB

MOCPEACTBOM PACCMOTPEHHMSI UCCIIEAyeMbIX 00bEKTOB ¢ nomoiisio IBM npoBoauTcs ce-
pUsl BBIYMCIUTEIBHBIX OSKCIEPUMEHTOB, T.€. HCCIEAYIOTCS CBOWCTBA OOBEKTOB WM
MpOoNHeCCCOB, HAXOAATCA UX OIITHUMAJIBHBIC MMTApaMETPhI U PCKUMBI pa6OTBI, " COCTaBJIACTCS
MaTeMaTh4ecKas MoJelb

B CO31aHUN TOYHOH KOITHH HCCIICAYEMBIX 00BEKTOB

74. Kakoil U3 SKCIIEpUMEHTOB Han0oJiee BBHITOJHO MPUMEHSTH IJIS MCCIEIOBAHUS OOJBIIOTO
qrclia BAPHAHTOB MPOEKTUPYEMOTO O0BEKTa WIIM TMpoliecca Ui Pa3IUYHbIX PEKUMOB €ro
3KCIUTyaTanuu?

a)
0)
B)
r)

MIPOTHO3HBIN
BbIYHMCJIHUTEIbHbBIN
HaTypHBII

HET IPaBUJIBHOIO OTBETA

75. Kakoe npenMyniecTBO UMEET BBIYMCIMTENIBHBIN KCIIEPUMEHT MO CPABHEHUIO C HATYPHBIM
SKCIEPUMEHTOM?

a)
6)
B)
r)

KOPOTKHE CPOKH U MUHHUMAJIbHBIC MATEPHUAJIbHBIC 3aTPAThI
TOJIBKO KOPOTKHUC CPOKHU IMOJTYYCHHA PC3YyJIbTATOB

TOJIBKO MUHHUMAJIbHBIC MAaTCPHUAJIBHBIC 3aTPaThbl

HCT IMPAaBUJIBHOI'O OTBCTA

76. KakuMu MeTOJaMH CJIEIYEeT PEIlaTh CUCTEMBI, COCTOSIIIAE M3 CMELIAHHBIX (JIMHEWHBIX U
HEJIMHEWHBIX) YpaBHEHUI?

TOYHBIMU
NpuOIHKEHHBIMH

00a MpeIokKEeHHBIX METO/1a TOIATCS
HUKAaKWMH W3 MPEJI0KEHHBIX

77. YKaxKATe CyIIECTBYONIUE TPYNIIbI PEIICHUS MAaTEMAaTHIECKUX 3a]1a4

YUCJICHHbIC, TOYHBIC
HpI/I6J'II/I)KeHHBIe, TOYHBIC
YHUCJICHHBIC, HpI/I6J'II/I)KCHHBI€
AITOPUTMHUYCCKHUC, HpI/I6J'II/I)KeHHI)Ie

78. Kakue npornecchl JOMKHBI OTpaXaTh MaTeMaTUYECKUE MOJIENN B 3aJja4ax MPOEKTUPOBAHUS
VI UCCIICIOBAHUS MMOBEJICHHS PEaTbHBIX 00BEKTOB, IPOIIECCOB UIIH CUCTEM?

a)
6)

peajibHble (pU3NUecKHe HeJIUHEeHHbIE MPoIecChl, MPOTEKAKIIHE B PeabHbIX 00beK-
Tax

peanbHbIE MaTEeMAaTHYECKUE HEITMHEHHBIC MPOIECCHI, MPOTEKAIOIINE B PEATbHBIX 00BEK-
Tax

peanbHbIe (PU3NYECKHE TUHEHHBIE TIPOIECCHI, MPOTEKAIOIINE B peaTbHBIX 00bEKTaX
pealibHbIe MaTeMaTHYeCKIe TUHEHHBIE MPOIIECCHI, MPOTEKAIOIINE B PealbHBIX 00BEKTaX
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79. lns 4yero MOTyT NPUMEHATBHCS PE3YJbTAaThl NMPOBEPKU aJEKBATHOCTH MaTeMaTHYECKON
MOJIETIU U PEaIbHOTO 00BEKTa, MPOIIecca WU CUCTEMBI?
a) TOJBKO /Ul KOPPEKTHUPOBKH MAaTEeMAaTHYECKON MOIEIH
0) TOJBKO JUIsl pelIeHus: BOIpOca O MPUMEHUMOCTH TOCTPOCHHON MaTeMaTH4ecKol MoIeu
B) [JIsl KOPPEKTHPOBKH MaTeMaTH4YeCKOi MOJe/]IN WIH VIS pPelleHHsl BOIpoca o NpH-
MEHHMOCTH NOCTPOEHHOH MaTeMaTH4YecKoi Mojeu
I) HET NPaBWJIBHOIO OTBETA

80. Uto mpoucxoauT ¢ pe3yiabTaTaMH uccienoBaHui Ha OBM mnpu mpoBepke aleKBaTHOCTH
MaTeMaTU4ECKOM MOJIENN U peallbHOro 00BEKTa, IMPOLecca UM CUCTEMBI?
a) CpPaBHMBAIOTCH € Pe3yJIbTATAMH JKCIIEPHMMEHTA Ha ONBITHOM HATYPHOM o0pa3ue
0) NPUHUMAIOTCS B KaYeCTBE UTOTOBBIX PE3YJIbTATOB
B) HE IPUHUMAIOTCS BO BHUMAHUE
I) HEeT NPaBWJIbHOIO OTBETA

20TAIl - YMETDH

KoMmiekT npakTniecknx pador
[IpakTuyeckue pabOThI CIyXkKAaT AJISE CAMOCTOSTEILHON paOOThI CTYACHTOB HaJl YI€OHBIMU
3aJ]JayaMH C IeJIbIO BBIPAOOTKHU M 3aKpETICHUS IPAKTUYECKUX HABBIKOB.

IIpakTnueckas padora mo temam '""Mojgean u ux kiaaccupuxkanusa', «Moaeanpona-
HHE.
OTU TeMbl NPEANOoIaraloT U3yuyeHue pa3IudyHbIX BUJOB MOJENEH, UX MpUMeHeHue B Gu-
3MKE M KJIACCU(UKALIUIO MO0 PA3TUYHBIM IPU3HAKAM.
Ilnan npakmuuecxoii pabomui:
. Beenenue
1.1 Onpenenenue noHsATUA "Moaeb" B hU3HKE.
1.2 3HadyeHHe UCTIONIL30BAHUS MOJIECTICH B (PH3UIECKIX UCCIICIOBAHMSIX.
II. Kmaccudukanust moaeneit B hpuznke
2.1 ®usnyueckue MoIeIu —
2.1.1 MakpockonuuecKkue MoJIeIu —
2.1.2 MuKpOCKOIIUYECKUE MOJENH —
2.1.3 CraTuctruyeckue MOAEIIN
2.2 MareMaTu4yecKue MOJEIH —
2.2.1 ABanuTnyecKkue MOIEIIN —
2.2.2 YucneHHbie MOACIIH —
2.2.3 CUMBOJILHBIE MOJIENIU
2.3 DMOupUUecKue MOJIETH —
2.3.1 OnbITHBIE (IKCTIEPUMEHTATBHBIC) MOACIIHA —
2.3.2 DKcnepTHbIE MOJIETH
II1. I[Tpumepsl MpUMEHEHUSs MOJIENeH B (PU3HKE
3.1 Mopenp r1aHeTapHON CUCTEMBI.
3.2 KBaHTOBasi MEXaHHMKA KaK MOJI€JIb MUKPOMHUPA.
3.3 Mojienb 3JIeKTPOMarHuTHOTO TOJIA.
IV. IIpumeHeHrne MaTeMaTHUYECKUX MOJIEIEH
4.1 Pemenue ¢pU3NUECKUX 3314 C UCIIOJIB30BAaHUEM aHATTUTUYECKUX MOCIICH.
4.2 CuMyILUU C UCTIONb30BAHUEM YUCIIEHHBIX METO/IOB.
V. 3axitoueHue
5.1 IloxBeneHue UTOrOB.
5.2 3HavyeHre OHUMAHUS U UCTIOIH30BAHUS Pa3IMYHBIX BHJIOB MOJIENCH B (DU3HKE.
VI. IlpakTuyeckue 3amaanus (10 BEIOOPY)
6.1 Pazpabotka cBoeit Mosienu st O0bACHEHHS (PU3UYECKOTO SIBICHUS.
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6.2 AHayu3 HAy4HOH CTaThH, B KOTOPOI HCHOJB3YeTCsl MOAETb, U 00cyxaeHue e 3¢ dexTuBHO-
CTH.
Pexomenoayuu:
[TopnepxuBaiiTe TEOPETUUECKYIO YaCTh IPUMEPAMU U3 PEaTbHOM JKU3HU U UICTOPUU HAYKHU.
[ pa3fenos o mpuMepax NPpUMEHEHHsI MOZEIIEN, pACCMOTPUTE COBPEMEHHBIE HCTOPUU UCCIIE-
JIOBaHUM.
[To BO3MOKHOCTH MTPOBECTH COOCTBEHHbIE SKCIIEPUMEHTBI WM YHCICHHbIE CUMYJISIIUU. 3a1a4u
MO’KHO BBIOPATh CAMOCTOSITENIBHO.
OTOT MJIaH MPeI0CTaBIsIET OCHOBHYIO CTPYKTYPY JUIsl pabOThI, HO BBl MOKETE BHOCUTh U3MEHE-
HUS B 3aBUCHMOCTH OT KOHKPETHBIX TPEOOBAHUN U BO3MOKHOCTEH.
ITpumeps! 3a1ay:

1.ABTOMOOMIIb ABUKETCS CO CKOPOCTHIO 36 KM/4 TIO 3aKPYTJICHUIO JOPOTU PATUyCcOM 2
M. OnpenenuTe HEeHTPOCTPEMUTEIBHOE YCKOPEHUE?

2. Teno cosepaeT 240 MoiHBIX 0O00POTOB 32 2 MUHYTHI. YeMy paBHBI 4aCTOTa U MEPHO
ero oopamieHus?

3. HaliguTe cKOpoCTh M MepeMelleHre Benocurennucta yepe3 20 ¢, eciiv ero HadajibHas
CKOpOCTh paBHa 4 M/c, a yckopenue 0,3 m/c*?

4. Onpenenure MECTO U BpeMsl BCTPEUH JIBYX Tell, €CJIM YPaBHEHHS UX JIBUKEHUS UMEIOT
BUIL: X;=5-5tux,=15- 10t.

Bapwanr 2

1.3a 5 ¢ teno cosepmaer 100 nmonHbIX 060poTOB. KakoBa yacToTa v nepuo ero odparie -
HUS?

2. ABTOMOOHIIb IBUXKETCS CO CKOPOCTBIO 72 KM/ MO 3aKPYIJICHUIO JOPOTU PaIHycoM 2
M. Onpenennure HEeHTPOCTPEMUTEILHOE YCKOPEHHE?

3.MOTOIMKIKCT JBUTAICA ¢ yeKopeHueM 0,37 M/’ M Ha4allbHOM CKOPOCThIO Vo=0,5 M/C.
Onpenenutb CKOPOCTh U MEepeMeIlleHne MOTOIMKINCTA yepes 4 c.

4. Onpenennrte MECTO U BpeMs BCTPEUH JIBYX TEJI, €CIIM YPABHEHUS UX JIBUKEHUS UMEIOT
BUI: X, =5 +tuxo=20-2t.

IpakTnueckas padora no reme «KomnbrorepHoe rpagpuyeckoe MoaeTMPOBAHUE)
PexoMeHaMy M COBETHI 10 CO3JaHUI0 MOJIENIEH Y30pOB M I'paMKU B pa3IMYHBIX IPOrpaMMax.
1. MonmeaupoBaHue «KMyapoBOro» y3opa:
o Hcnonb3yiiTe nmporpamMmsl JiIst BEKTOpHOM rpaduku, Takue kak Adobe Illustrator
wm Inkscape.
Co3paiiTe OCHOBHOM y30p, UCHOJIb3Ysl T€OMETpHUECKUE (POPMBI MU KUCTH.
[Tpumenute 3¢ dext "Mozauka" wnu "l[ukcenuzanus" ans cozganus s¢pdexra
Myapa.
o DKCIIEpUMEHTHPYUTE C Pa3HBIMH [IBETAMH U OTTCHKAMH ISl IOCTHKCHUS JKe-
nmaemMoro 3¢ dexra.
2. MopaeanpoBaHue y30pa-«3Be31a»:
o Paboraiite ¢ rpadudeckumMu pegakTopamu uiau 3D-MoeIMpoBaHreM, HaIpUMep,
Blender unu Adobe Photoshop.
o Co3znaiiTe OCHOBHYIO (pOpMY y30pa, UCIIONB3YsI TUHUH U (DOPMBI, HAIPUMED,
KPYTH WJIH 3BE3/IBI.
[ToBTOpsiiTe M MacITAOUPYyITE AIEMEHTBI, YTOOBI CO3AaTh 3BE3THBIN Y30D.
DKCIIepUMEHTHPYNUTE C [IBETAMHU, TEHBIO U MPO3PAYHOCTHIO JJISl IPUAAHUS Y30Py
MHTEPECHOr0 BU/IA.
3. MopeaupoBaHue y30pa-«1epeBo»:
Hcnonp3yiiTe MporpaMMbl 71l PUCOBAHUS MITH BEKTOPHOU TpaduKy.
Hapwucyiite cTBOI epeBa U BETBH, UCTIONB3Ys PA3TUYHBIC KUCTH U MHCTPYMEHTEI.
Jlo6aBbTe TUCThS UM Y30pbl HA BETBAX, YTOOBI CO3aTh AETANH.
OKCIEepUMEHTHUPYHTE ¢ TEKCTYpaMu U TeHSIMU AJ1s 100aBjIeHus: o0beMa.

O

o

O
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4. MopaeanpoBaHue 1eJI0BOI rpaQuKu:

o Hcmonp3yliTe porpaMMBI TS CO3JaHMS TUarpaMM U rpaKoB, TAKHE KaK
Microsoft Excel, Google Sheets nnu naxxe Adobe Illustrator.

o Bribepure nogxoasmumii TN rpaduka At nepenaun nHhopManuu (Kpyropas
JTUarpamMma, cTojiouaras Juarpamma u T. II.).

o Pabotaiite ¢ BeTamMu, OAMKUCAMU | JIETESHION, YTOOBI CACTIATh TPadUK YETKUM H
MOHSITHBIM.

o OOparnTe BHUMaHUE HA UCIIOJIb30BaHNE MIPUPTOB M CTUIICH JUTS TIPUIAHUS TIPO-
(dheccroHaIBHOTO BUA TpaduKaM.

He 3a0b1BaiiTe SKCIEpUMEHTHPOBATD, JOOABIATH CBOM CTUJIb M TBOPUYECKH MOIXOIUTH K CO3/1a-
HUIO y30pOB U rpauKu.

IIpakTnyeckue padorsl Mo Teme «MaremaTnueckue Moaean GU3MYECKUX MpoLec-

COB»
Pabota 1. MatemaTnueckasi MOZeSIb PABHOYCKOPEHHOTO JIBUKEHUS TeIa.
Xoo pabomui:
PaccMOTpUM OCHOBHBIE JIEMEHTHI MOJIETIH:
1. O0o3HauyeHus:
(s) - mepemerenue (MyTh);
(u) - HauaIbHAsA CKOPOCTH;
(V) - KOHEYHast CKOPOCTb;
(a) - yckopeHue;
(t) - Bpems.
2. ®opmyJibl pPABHOYCKOPEHHOI'0 IBUKEHUS

o YpaBHeHue nepemernenusi: [s = ut + \frac{1} {2}at"2]

o YpaBHeHHE KOHEYHOIi CKOpOCcTH: [V =u + at]

o YpaBHeHHe IYTH B 3aBUCHMOCTH OT HAYAJIbHOH M KOHEYHOH CKOPOCTH: [S =
\frac{u + v} {2}t]

o YpaBHeHHe CKOPOCTH B 3aBHCHMOCTH OT NyTH: [V"2 =u"2 + 2as]

3. Ilpumep UCHOJbL30BAHUS:

o IlpeamonoxumM, y Hac eCTh TeJI0, HAUMHAOIIEEe ABUKEHHUE CO CKopocThio (u = 10,
\text{m/c}), yckopenue (a =2 , \text{m/c}"2), 1 Mbl XOTUM HalTH NlepeMelICHIE
mocie (t= 3, \text{c}).

o MHcnonb3yeMm ypaBHeHue nepemerienus: [s = ut + \frac {1} {2}at"2] [loacraBnsem
u3BecTHble 3HaueHus: [s = (10, \text{m/c}) \cdot (3, \text{c}) + \frac{1} {2} \cdot
(2, \text{m/c}"2) \cdot (3 , \text{c})"2]

4. Pemienue:

o PaccuutsiBacm 3HaueHue (s).

D10 6a30BbIi npuMep. B 3aBUcHMMOCTH OT BEIOpaHHOM 3a/1aul M U3BECTHBIX JAHHBIX, BBl MOXKETE
UCTIOJIB30BaTh pa3IMyHble KOMOMHALIMY YPaBHEHUIA.
3anauu:

1. Kakyto cuiy crneayeT NpuioXuTh K SIIUKY Maccod 20 Kr, 4ToObl NPUIIOJHAT €r0 C
yckopenueM 1 m/c??

2. IMaccaxup mudra moctasmwa Ha mon yemonaH Becom 40 H. Korpa nmudt magan omyc-
KaThCsl BHM3, CHJIa PEaKLUU ONOpHI, JEHCTBYIOIIAas Ha yeMoJaH, yMmeHbmiack 10 35 H. Ha
CKOJIBKO ITPH 3TOM YMEHBIIIUJICS BEC ueMo/iaHa?

3.Macca s6m0ka 40 r. C xakoil cunoit oHO mputsarusaercst 3eMi€in? CKOJIbKO BpEeMEHU
OHO OyJIeT MmajaTh ¢ O0JIOHU, €CITM BETKa, Ha KOTOPOW OHO BHUCEJ0, HAXOAUIACh Ha BBICOTE 2,4 M.

4. Teno maccoii 4 kr nBuxercs ¢ yckopenuem 0,5 m/c?. UeMy paBHa cuiia, COOGIIAOmIast
Ty 3TO YyCKOpeHue?

o O O O

O
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5. B pakere HaxoauTcsi KOCMOHaBT Maccoll 85 kr. Bo Bpems crapra pakeTsl cuia
peaKkuuu Omopskl, ACUCTBYIONIAs HA KOCMOHaBTa, yBennuuiach 10 1700 H. Bo ckonbpko pa3 yBe-
JIMYUJIICS TIPU ATOM BEC KOCMOHABTa?

6. Ha BeIcoTe 2,4 M Bucut rpyma maccoi 30 r. Uemy paBHa cHiia TSKECTH, IEUCTBYIOIIAS
Ha Hee? C Kakoil CKOPOCTBIO yAAPUTCS O 3€MJII0 3Ta IPyIlIa, €CJIM OHA COPBETCS C BETKU?

Pabota 2. MaremaTnueckas MOieJIb CBOOOHOTO MAJCHUS Tea.
[IpakTnyeckast paboTa Mo MaTeMaTUYECKO MOJeNIi CBOOOHOIO Na/IeHUs TeJla MOKET BKIIIOYATh
B ce0s1 HECKOJIBKO ATAIIOB.
Xoo pabompbi:
1. INocraHoBKa 3aga4u:
o Ormpenenute 1eiab padoTel U GopMyIHPOBKY 3aaauu. Hanpumep, 3aa4ya MmoxeT
ObITh c(hOPMYIIMPOBAHA KAK MOJEIMPOBAHHE CBOOOIHOTO NaIeHUs Tea MO
BO3/ICIICTBMEM I'PABUTALIMOHHOIO I10JIs 3EMJIN.
2. BblOOp ypaBHeHMSI ABUKEHUS:
o B manHoM ciydae, ypaBHEHHE JBM)KEHUS CBOOOHO MAJAIOIIET0 TeJIa MOKHO
OTMCaTh YpaBHEHHEM PaBHOYCKOPEHHOTO JABIKeHHS: [ s = ut + \frac{1} {2} gt"2, ]
rne (s ) - paccTosiHue, (U ) - HaYaJIbHasA CKOPOCTH, ( g ) - YyCKOpeHue CBOOOIHOTO
naaeHust (mpuOIM3uTeNbHO paBHO ( 9.8 \ M/c”2)), () - Bpems.
3. BbI0Op HAYATBHBIX YCIOBHI:
o 3apaiiTe HayaJbHBIC YCIOBHS /IS T€Ja B CBOOOIHOM I1aJIEHUH, TAKHE KaK Hayajlb-
Hasl BbICOTa U HayallbHasi CKOPOCTb.
4. PemeHue ypaBHeHHS:
o Pemmre ypaBHEeHHE NBHKEHNS C yUETOM HAYaJIbHBIX YCIOBUN. DTO MOXKET I10-
TpeOOBaTh MCII0JIb30BAHHSI METOJJOB YMCIEHHOTO HHTETPUPOBAHUS, TAKUX KAK
MeTo]1 Diepa win Meto]l Pynre-KyTThl, Uiy k€ aHAIUTUYECKOTO PELICHHUS B
3aBHCHUMOCTH OT CJIO)KHOCTH YPABHCHHS.
5. IHocrpoenue rpapukos:
o Iloctpoiite rpaduky 3aBUCUMOCTH BBICOTHI T€J1a OT BPEMEHHU, CKOPOCTH OT
BPEMEHM U YCKOPEHUS OT BPEMEHM. JTO MO3BOJISET BU3yaJIM3UPOBATh U IIpOaHa-
JU3UPOBAThH ABUKEHUE Tela.
6. AHaJam3 pe3y/bTaTOB:
o Ilpoananmsupyiite moxy4eHHbIE pe3ynbTaTl. OOpaTHTe BHUMAaHNE HA N3MEHEHHE
BBICOTBI, CKOPOCTH M YCKOPEHHs B TeueHHe BpeMeHH. CpaBHUTE pe3yiIbTaThl C
TEM, YTO MOXXHO OXKHJATh C Y4ETOM (PU3MUECKUX 3aKOHOB.
7. BbIBOOBI:
o CdopmynupyiiTe BBIBOABI Ha OCHOBE aHaJIM3a pe3ynbraToB. OOCyIuTe cornaco-
BAaHHOCTH MOJIEJH C PEAbHBIMU (PU3NUECKUMU SIBICHUSIMH U BO3MOXKHBIE OTpa-
HUYEHHUS BaIETO MOAXO0AA.
8. JlomoJIHUTeIbHbIE HCCICAOBAHMA:
o IlompoOyiiTe MpoBeCTH AONOIHUTEIbHbIE NCCIIEA0BAHMS, TAKUE KaK U3MEHEHUE
HayaJbHbIX YCIOBUH, BIUSHUE COMTPOTUBIICHUS BO3yXa U ApyTrHe (haKTopsl,
BIIUSIIOLINE HA ABU)KEHUE Tela.

Pabora 3. Maremarnueckasi MOJICIIb MTAJICHUS TEJIA B CPEJIC C COMPOTHBIICHUEM.
Maremarudeckasi MOJICIb MAJACHHUS TeJla B CPEie C COMPOTHBICHUEM MOXET OBITh MPEe/I-

CTaBJicHa C TIOMOIIbI0 U (HEPEHIIUATLHOTO YPAaBHEHHUS, YIMTHIBAIOIIETO CHITY COMTPOTHBIICHHSI

BO3lyXa.

Xoo pabompi:

OOBIYHO MOJIEITb TAJICHUS TEJla B CPelie ¢ COMPOTUBICHUEM BBIPAXKAETCSI YPABHEHHEM BTOPOTO

HOpSIIKA, TJIe CHJIA CONIPOTUBIICHUS 3aBHCUT OT CKOPOCTH Tena. Hanpuwmep, uist cBoOoiHOTO T -

JICHUS C YYETOM CHJIbI COTMIPOTHBIICHUS BO3[yXa MOXHO HCII0JIb30BaTh CICIYIOIIEE YPaBHCHHUE:
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[m \frac{{dv}}{{dt}} = mg - kv]
re:

(m) - macca Tena,

(g) - yckopeHue cBOOOTHOTO TIaJICHUS,

(V) - cKOpoCTh Tena,

(k) - kordduMeHT, XapaKTepU3yIOUIUI CUITY CONPOTUBIICHUS BO3AYXa,
(Mrac{{dv}}{{dt}}) - mpousBoaHasE CKOPOCTH 11O BPEMEHH.

DT0 ypaBHEHHE MOXKHO PEIIUTh YHCICHHO, UCIIONB3Ysl METOJbI YMCICHHOTO WHTETPHPOBAHUS,
Takue Kak meroJ] Diniepa win merosa Pynre-KyTTel. Takue MeTopl TOMOTAlOT armpoKCUMHPO-
BaTh CKOPOCTh U TIOJIOKECHHUE TeJa B Pa3HbIE MOMEHTHI BPEMEHHU.

IIpakTnyeckas padora nmo teme «Maremarudyeckasi MoJAe/]db KOJEOAHMH NPYKUH-
HOT'0 MasiTHUKAa»
Xoo pabompi:
Jnis co3naHusi MaTeMaTH4ecKoi Mojienu KoneOaHui NMpy>KMHHOTO MasTHUKA, BaM MOTpeOyeTrcs
HCIIOJIb30BaTh YpaBHEHHE rapMoHudeckoro ocuwuistopa. [Ipumenure 3akonsl HbroToHa u
3aKkoH ['yka [u1d onvcanus JBUKEHMS IPYKUHBI-MasTHUKA.
1. ¥YpaBHenme 3axoHa I'yka: Cwita, BoccTaHaBIMBarONas NIPyKUHY, IPONOPLHHOHATIbHA
yanuHenuto npyxxunsl: [ F = -kx | I'ne:
o (F)-cuna, nefictByromas Ha IpyXHHY,
o (k) -xoxhdumueHT ynpyroctu npyxuHsl,
o (X)) - yanuHeHue NPy HUHbI OTHOCUTEIBHO MOJI0KEHUS pAaBHOBECHS.
2. Bropoii 3akon Herotona: Cuna, 1eiicTByroIas Ha Maccy, paBHa IPOU3BEIEHUIO MACChI
Ha yckopenue: [ F =ma | I'zne:
o (m)-Macca MasTHHKa,
o (a)-ycKkopeHue MasiTHUKA.
Korna npyXHHHBIN MasiTHUK HAXOJIUTCS B paBHOBECUH, CyMMa CHJI paBHa Hy0. Korna masTHuK
OTKJIOHSIETCS OT TOJIO’KEHHSI pAaBHOBECHS HAa PAcCTOsIHUE ( X ), MOYKHO HalKCaTh ypaBHEHHE:
[ F=ma=-kx ]
Yckopenue (a ) B 3ToM ciydae OyzAer 3aBuceTh OT ( X ) kak ( a = \frac{-kx}{m} ).
DT0 ypaBHEHHE ONMCHIBAET BTOPOH MOPSAIOK U PepeHIIaTHLHOTO YPaBHEHUS, U3BECTHOTO KaK
YPaBHEHHE FAPMOHMUYECKOTO OCLUIIIATOPA!
[ \frac{d"2x} {dt"2} + \frac{k} {m}x =0 ]
JIJ1s YUCIIEHHOTO pelIeHHs 3TOTO YPaBHEHHs TPOTPAMMHUCT MOKET MCIOIb30BaTh PA3IN4HbIE
METO/Ibl, TAKHE KaK MeTo Dilnepa, Mmeto] Pynre-KyTThl uinu npyrue yncieHHble METOAbI UH-
TErpUpOBAHMUS AJIS BBIYMCICHUS 3HAU€HUS ( X ) U €r0 CKOPOCTH B KaX/Iblii MOMEHT BPEMEHH.

Sagaun:

1) Ha npyxwune Koiebaercs rpy3 ¢ 4acToToit ! = 0,710 Ty, Korgpa HEMY TPHUKPETIIIIH
JIOTIOJIHHUTENBHBIN TPy3 Maccoi Ant = 500 r, yactora Konebanuii crana 'l = 0. 920 T,
Haiinute maccy HayanbHOTO rpy3a.

2) Ompenenurte NepUoa U 4acTOTy KojebaHui rpysa maccoi 1t = 200r, nBuxyierocs 1o
[JIaJIKOM TOPU30HTATBHON MOBEPXHOCTU MOJ JCHCTBHEM JIETKOW MPY>KUHBI KECTKOCTHIO
k=0, 080 g/

3) Kakyro mmny | 1omkeH UMETh MaTEMAaTHIECKUI MasTHUK HA TIOBEPXHOCTH 3eMJIH, YTO-
OBl Iepuo KoJebaHuit ObLT I'=20¢

4) OnvH MaTeMaTHYECKUH MasTHHK copepunLt 3 HEKOTOPBIA TIPOMEKYTOK BpPEMEHHU
Ny = 12 kone6anuit, a JIpyToi — N3 = 3 xoneGanmus. Omnpenenure IAHY 2 2 ) IPYTOro Ma-
ATHHKA, €CJIM U3BECTHO, YTO PA3HOCTh JIHH MasTHUKOB Al = 10cwm.

IIpakTnueckasi padbora no teme «MaremaTuyeckasi MoJeJIb I0JIETA TeJia, OPoOIIeH-
HOI'0 MOJI YIJIOM K TOPU30HTY B cpejie 0e3 CONpPOTUBIECHU».
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Keiic-3agaua «Urpsr Angry Birds»

Angry Birds 2, panee u3zBectHas kak Angry Birds Under Pigstruction — Buneourpa 2015
rojia B )KaHpe apKajpl, paspaboTanHas ¢puHCKoN komnanuend Rovio Entertainment u siBnstrormas-
csl TpUHAALATOM Urpoit B cepun Angry Birds, a Takyke npsMbIM MPOJOJIKEHUEM OPUTHHAIIBHOM
Angry Birds. Bukunenus

Urper Angry Birds nepenecyT Bac B MUp O€CKOHEUHBIX CPa)XCHHH 3JIbIX NTUYEK MPOTHB
UX 3aKJIATBIX BPAaroB - INIOXUX CBUHEW. OTH 3€JIEHBbIE MOPOCATA HE AAIOT MOKOS NTUYKaM, OHU
MOCTOSIHHO TOXMIAIOT UX SfIla U TMBITAlOTCS CcAeNaTh Kakhe YrOAHO MAKOCTH. 3Jble NTHYKH
OUYEHb HETOAYIOT 3a IUIOXHUE MPOCTYNKU CBUHOK, M IIOATOMY HEILAJHO aTaKyloT UX roceneHusd. B
urpax Angry Birds Bel OyzeTe moMorats NTHYKaM aTakOBaTh CBHUHEW, MPSUYIIUXCSA B CBOMX JI0-
Max. OCHOBHas LI€JIb UIPbI - YHUYTOXKHUTH BCEX CBUHOK B YPOBHE, 3aTPaTUB MUHUMAJIBHOE KOJI -
YECTBO BBICTPENIOB. XOPOLIO HENbTECh U 3allyCKaiiTe NTHYEK U3 POraTrku, YTOObl OHU JIETEIH
IpsIMO B Lienb. /{aBaliTe MO3HAKOMHUMCS C HECKOJIBKMMU TJIaBHBIMU NTHukamu: KpacHas nruna
Psx - nmpocTas, xenras ntuuka Yak - nuMeeT cmiocoOHOCTh YCKOpeHHs, uepHas ntuyka bomba -
HaHOCHUT caMble OTPOMHBIE pa3pylIeHus: U npoure. YToObl MoOeXIaTh CBUHOK, HY>KHO TpPHMeE-
HATH KaXKJbI BUJ NTHYEK C YMOM M B MoaxoAsmen cutyanuu. K npumepy, xenras nTuyka Xo-
poIIO MPOOUBAET JIEPEBO, a CUHSASA - Je] U T.JI.

3apanue 11 ydamuxcst
[Tpoananu3upoBaTh NPOIECC UTPHI, BHIIBUTH OCHOBHBIE MPOOJIEMbI TPAEKTOPUH NTHYEK, UX TPHU-
YUHBI, TPEUIOKHUTD ITyTH PEIICHUS.

IIpakTHyeckas padota no teme «MaTtemaTudyeckasi MoJieJIb 10JIeTa Tesia, OpouIeH-
HOTO IO/ YIJIOM K TOPHU30HTY, B Cpe/ie C CONPOTHBJICHHEM»
BBITTONTHUTE MOJIETMPOBAHKE MTOJIETA TENA.
Xox pa®oThl O CO3AAHUI0 MAaTEMAaTUYECKOH MOJENHU MoJieTa Teja, OpPOIIEHHOIO MOJ YIIOM K
TOPU30HTY B cpefie 0e3 COMPOTUBIICHUS MOXKET ObITh CIIECAYIOIINM:
1. Beenenue: - Onpenenenue uenei padbotel. - O030p OCHOBHBIX MPUHILUIOB (PU3UKHU MOJETa
Tena 6e3 compoTtuBieHus. - O60CHOBaHNE HEOOXOIUMOCTH CO3/JaHHS MaTEMaTHIECKON MOJETH
JUISl pELICHUS 3aJauH.
2. [loctanoBka 3amaun: - opMyIUpOBKa 3aa4H O TOJIETE Tesa 6e3 conpoTuBieHus. - Onpee-
JIEHUE U3BECTHBIX U HEM3BECTHBIX IAPAMETPOB 3a1a4H.
3. Pa3paboTka maremaTtudeckoit Mmojienu: - MccnenmoBanue ABMKEHUS Teaa 6€3 COMPOTUBIICHUSI. -
Br10op cucTeMbl KOOpAWHAT U ONpe/ielieHne HavyaibHbIX YCJIOBUH. - 3anicCh YpaBHEHUH JBIKE-
HUS B IPOEKIHUAX HA OCH KOOPJAMHAT. - Perienre ypaBHEeHUM ABMKEHUS JUIsl OTIpEIeTICHUS 3aBH -
CUMOCTH KOOpPAMHAT TEJIA OT BPEMEHHU.
4. Criucok UCTIONb30BaHHBIX UICTOYHUKOB: - [Iepeuncienue nurepaTypsl, CTaTei, OHJIalH-pecyp-
COB M JPYTUX HUCTOYHUKOB MH(OpPMAIMM, UCIOIb30BAHHBIX NMPH pa3pabOTKe MaTeMaTHYeCKOH
MOJIETTH

3amaum.

PaccmoTtpeTs nosier 4yryHHoro sapa paguyca R=0,3 M, BBIIYIIEHHOTO ¢ Ha4aJIbHOW CKOPOCTBIO
v0 = 50 m/c mox yriaom o = 10° xk moBepxHocTH 3emiin. OnpeieTuTh, KAaKOe PacCTOSTHUE TPOJIe-
TUT SIPO, HA KaKy}0 MAaKCUMAaJIbHYIO BBICOTY OHO TIOJJHUMETCS.

2. PaccmoTtpeTh noset cepeOpsiHoro siapa paauyca R=0,5 M, BBIIYIIIEHHOTO ¢ HAYaJIbHON CKOPO-
ctbto VO = 40 m/c mox yriiom o = 35° k moBepxHOCTH 3emiu. OnpeaenuTb, Kakoe pacCTOsTHHUE
MPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJTHUMETCSI.

3. PaccmoTpeTs moJieT KBapieBoro siapa paguyca R=0,3 M, BBINTYIIEHHOIO ¢ Ha4aJbHOW CKOPO-
cthio VO = 30 m/c mox yriom a = 15° k nmoBepxHocTH 3emiu. OnpeaenuTh, KaKoe pacCTOSIHUE
IIPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJTHUMETCSI.

4. PaccmoTpeTs moJeT TUTaHOBOTO sApa paguyca R=0,1 M, BBITyIIEHHOr0 ¢ HaYaJabHOW CKOPO-
ctbto VO = 40 m/c mox yriiom o = 65° k moBepxHOcTH 3emiu. OnpeaenuTb, Kakoe pacCTOsTHHUE
MPOJIETUT PO, Ha KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJTHUMETCSI.
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5. PaccMoTtpets mosieT ctasnbHOTO siapa paauyca R=0,3 M, BBINIYIIEHHOTO ¢ Ha4aJbHOW CKOPO-
cthio VO = 10 m/c mox yriom a = 30° k nmoBepxHocTH 3emiu. OnpeaenuTs, KaKoe pacCTOSIHUE
IIPOJIETUT AP0, HA KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJTHUMETCSI.

6. PaccmoTtpeTth mosieT MetHOTO siapa paguyca R=0,8 M, BBITYIIEHHOTO ¢ HAYAJIbHOW CKOPOCTHIO
v0 = 70 m/c mox yriiom o = 75° x nmoBepxHocTy 3emiu. OnpeaenuTs, Kakoe pacCTOSIHUE MpoJie-
TUT SIPO, HA KaKyl0 MaKCUMaJIbHYIO BBICOTY OHO TIOJJHUMETCS.

7. PaccMOTpeTh MOJIET pE3UHOBOrO sAapa paguyca R=0,7 M, BBITYIIEHHOIO ¢ Ha4YaJIbHON CKOPO-
cteio v0 = 60 M/c oz yriioM o = 25° moBepxHOCcTH 3emiid. OnpeenTh, KaKOe PACCTOSHHUE PO -
JETUT PO, HA KAKY0 MAKCUMAJIBHYIO BBICOTY OHO ITOJIHUMETCSI.

8. PaccMoTpeTs mosiet HuKeneBoro sAapa paguyca R=0,1 M, BBITyIIEHHOr0 ¢ HaYaJIbHOW CKOPO-
ctbto VO = 80 m/c mox yriiom o = 65° k moBepxHOCTH 3emiu. OnpeaenuTb, Kakoe pacCTOsTHHUE
MPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MOJTHUMETCSI.

9. PaccMoTpeTh moJET 4yryHHOro snapa paauyca R=0,2 M, BBIIYIIEHHOrO0 ¢ HayaJbHOM CKOpO-
cthio VO = 40 m/c mox yriom a = 25° k nmoBepxHocTH 3emiu. OnpeaennTs, Kakoe pacCTOSIHUE
IIPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJTHUMETCSI.

10. Paccmotpets monet 3o0mo0toro sapa paauyca R=0,1 M, BBIIYIIEHHOrO0 C HA4aJIbHOW CKOPO-
ctbto VO = 100 m/c oz yriom o = 30° k moBepxHocTd 3emiu. OnpeaennTb, Kakoe pacCTOsTHUE
MPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MOJTHUMETCSI.

11. PaccmoTpeThb MoJseT 0JI0BAHHOTO siipa paguyca R=0,5 M, BEIIYIIIEHHOTO ¢ HAYaJIbHOM CKOPO-
cthio VO = 70 m/c mox yrnom a = 30° k nmoBepxHocTH 3emiu. OnpenennuTs, KaKoe pacCTOSIHUE
IIPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJTHUMETCSI.

12. PaccMoTpeTh MoieT cTaapHOTo sapa paaunyca R=0,2 M, BBITyIIEHHOrO ¢ Ha4albHOW CKOpO-
ctbto VO = 80 m/c mox yriiom o = 75° k moBepxHOCTH 3emiu. OnpenenuTb, Kakoe pacCTOsTHHUE
MPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJTHUMETCSI.

13.PaccMotpeTs nosieT cepedpsiHoro sapa paguyca R=0,4 M, BBITYIIEHHOTO C HAYaJIbHON CKOPO-
cthio vO = 100 m/c mox yriaom a = 45° x noBepxHocTH 3emiin. OnpenennTb, Kakoe pacCTOSHHUE
IIPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJTHUMETCSI.

14. PaccMoTpeTh mosieT craapHOro sapa paaunyca R=0,1 M, BBIIynIeHHOro ¢ Ha4aiabHOW CKOpO-
ctbto VO = 100 m/c oz yriom o = 10° k moBepxHoctu 3emiu. OnpeaennTb, Kakoe pacCTOsTHHUE
MPOJIETUT AP0, Ha KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MOJTHUMETCSI.

15. PaccmoTpeTs mosieT allOMMHHMEBOIO sijpa paaunyca R=0,6 M, BBIIYIIEHHOTO ¢ HAa4aJbHOU
ckopocTthio VO = 80 M/c o yriioM o = 60° k moBepxHOCTH 3emuid. OnpeenTh, KaKOe PaccTos -
HUE MPOJIETUT SIIPO, HA KAKyI0 MAaKCUMaJIbHYIO BBICOTY OHO ITOJAHUMET

IIpakTH4eckas padora no reme «Komnerorepabie Mogen GU3HYECKUX NTPOLECCOB)
BoemmonHuTh U1st cBOEH 3a1aduu U3 Mpelblaylleld MpakTUYecKo paboThl MporpamMmy Ha s3bIKe
IIPOrPaMMUPOBAHHA...

Xoxa pab®oTsl MO co3AaHMI0 MporpaMMbl Ha C# I MaTeMaTHYeCKOW MOJeNnH TojieTa Tena,
OpOILIEHHOTO IMOJT YIJIOM K TOPU30HTY B cpefie 6e3 CONPOTUBICHHUS MOXKET OBITh CIEAYIOIINM:

1. ITocranoBka 3agaun: - opMyIUPOBKA 3a7a4H O TOJIETE Teyia 6e3 conmpoTuBieHus. - Onpee-
JICHWE M3BECTHBIX M HEU3BECTHBIX MapaMeTpoB 3agaud. - Ommcanue TpeOyeMBIX pe3ylbTaToB
paboOTHI MPOTPAMMBL.

2. Pa3zpabotka mporpammbl Ha C#: - Co3naHue npoekrta B cpene pa3paborku Visual Studio. -
Omnucanue CTPYKTYphl IPOTrpaMMBbl, €€ Moysiel u GpyHKUUH. - Peanusanus alropuTMoB pacyera
nojera Tena 0e3 cONMpoTHBIEHHs. - Pa3paboTka mosib30BaTeNbcKOro MHTEepdeiica mporpaMmmbl
JUTSL BBOJIa HAYaJIbHBIX JAHHBIX U OTOOPa)KEHUS pe3yJIbTaToB.

3. TectupoBanue nporpammsl: - [IpoBeieHNE TECTOBBIX MCHBITAHUN HA PA3JIMYHBIX 3HAYEHMSIX
HAYaJIbHBIX ycloBHH. - CpaBHEHUE MOJYUYEHHBIX PE3yJIbTaTOB C U3BECTHBIMH AHATUTHUYECKUMHU
peLIeHUSIMHU. - AHAJTU3 TOYHOCTH PAOOTHI IPOTPaMMbI U BO3MOXKHBIX OTPaHUYECHUH.

4. 3akmouenne: - CyMMUPOBaHHUE Pe3yJIbTaTOB PadOTHI MpOorpaMmbl. - OOCYKIeHNEe TOCTONHCTB
U HEJIOCTAaTKOB pa3pabOTaHHON MOJENTH M MPOrpamMmbl. - BBIBOJBI O MPUMEHUMOCTH MOJETH U
IIPOrPaMMBbI JUIsl pEIICHUS TPAKTUUYECKHX 3a7au.
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5. CriMcoK UCIOIb30BaHHBIX UCTOYHUKOB: - [lepeuncinenne nureparypsl, cTaTell, OHIalH-pecyp-
COB M JPYIMX UCTOYHHKOB MH(OPMAIINH, UCIIOJIB30BaHHBIX IIPU pa3paboTke nporpammsl Ha C#.
6. Ilpunoxenus: - JlokymeHTanus: nporpaMmsl (onucanue (yHKIMH, KIacCOB U MOIyJei). -
[IprMepsl BXOAHBIX JaHHBIX U COOTBETCTBYIOIIUX PE3YIbTATOB.

IIpakTuyeckas padora no teme «KomnbroTepHasi Moje/ b KOJIeOaAaHU MAATHUKA)
DTOT mpuUMep pellaeT ypaBHEHHE dy/dx = x + y METOAOM OJilliepa C HayadbHBIM
yCJIOBHEM y (0) = 1.0. Bel MOXeTe U3MEHUTh ypaBHEHUE, HAYAJIbHbIC YCIOBHS, 1Al U KOHEY-
HOe 3HaUeHHE xEnd B COOTBETCTBUHM C Ballleil 3agadeii.
[Tpumep Ha C#, KOTOPBIM peanusyeT METoa Diiepa JUisl pemeHrus OOBIKHOBEHHOTO
muddepennmansHoro ypasHerust (ODE). B nannom cnyuae pemaercst ypaBHEHHE MEPBOTO TM0-

pAAKa, HO KOI MOKHO aJallTUPOBATh JJIA ypaBHeHI/Iﬁ BBICHIUX IMOPSAIKOB.
using System;

class EulerMethod
{
static double Function (double x, double y)
{
// VYpaBhuenme Buma dy/dx = f(x, V)
// Tpumep: dy/dx = x + y
return x + y;

static void Main ()

{
// HadajbHEE yCJIOBMA
double x0 = 0.0;
double y0 = 1.0;

// lar

double h = 0.1;

// KoHeuHOe 3HaUYeHME X
double xEnd = 1.0;

// Bu3BIBAEM OGYHKLMO, pPeanmM3yollyild MeToI Jijepa
Fuler (x0, y0, h, xEnd);
}

static void Euler (double x0, double y0, double h, double xEnd)
{

double x = x0;

double y y0;

// LWk OJis uTepauuy Meroma Jnyepa
while (x <= xEnd)
{
Console.WriteLine ($"x = {x}, v = {y}");

// BrUMCIISeM cJenmyollee 3HadeHMe Y, MCIOJb3ys MeTon Jiiyepa
y =y + h * Function(x, y);

// YBenmuuuBaeM x Ha war
X += h;

3agaun:
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1) Ha npyxune Kojebaercss Tpy3 ¢ 4acToTou U = 0. 710 Ty, Koraa HEMY MNPUKPETHIIN
JIOTIONIHUTENbHBIN Tpy3 Maccoit Am = 500 r, yactora Konebanuit crama V'l = 0. 920 py,
Haiinure Maccy HadainbHOIO rpysa.

2) Ompenenute NEepUOA U 4acTOTy KosiebaHMii rpy3a maccoi 1 = 200r, neuxkyIerocs mno
[JIAIKOW TOPU3OHTAIBHON IMOBEPXHOCTH IOJ ACHCTBUEM JIETKOM IPYKUHBI )KECTKOCTBIO
k= 0,080 g/

3) Kakyro muny | momkeH UMETh MaTEMAaTHIECKUI MasSTHHK Ha TIOBEPXHOCTH 3eMJIH, 4TO-
OBI TIepro/1 KoJieOaHu ObLIT T'=20¢

4) OpvH MaTeMaTHYECKUH MAasTHUK COBEPIIMJI 3a HEKOTOPBIM IPOMEXYTOK BPEMEHH
N1 = 12 gone6anuit, a mpyroii — V2 = 3 xoneGanms. Onpenenure ATuHy (2 1pyroro ma-
STHHKA, €CJIM U3BECTHO, YTO Pa3HOCTh JIHH MasTHUKOB Al = 1lcm.

IIpakTHyeckas padora nmo teme «KomnbloTepHasi MoJe/b IoJjiera Teja, OpPoOIIeH-
HOTI'0 IO/ YIJIOM K TOPH30HTY»
MopenupoBanue 3anay (Ilonet Tena, GpOIIEHHOTO MO/ YTIIOM K TOPU30HTY).
311eCh BO3MOXKHBI MOJIU(UKALIH:

o [lonamanue B 3aJaHHYIO IUIOMIAKY.
o [llomamanue B CTEHKY C yKa3aHHOW BBICOTOM.

3aganue 1: ®opmanbHas moneab «llonaganue B IJIOIIAAKY TeJia, OPOLIEHHOIO MO YIJIOM
K ropusoHTty». Iloctpouts GopmanbHyo Moaenb pemeHus 3anaun «llonanaHue B IIIOMIAIKY
Tena, OPOLIEHHOTo MOJI YIJIOM K TOPU30HTY». B mpoliecce TpeHUpOBOK TEHHUCHUCTOB HCIOJIB3Y -
IOTCSl aBTOMAThI 110 OPOCAHUIO MSYUKA B OIpeJesIeHHOe MecTo miomaaku. Heo0xoaumo 3anateb
aBTOMATy HEOOXOJIMMYIO CKOPOCTb U yroJl OpocaHusi MSYMKa /IS TIONaIaHus B TUIOMIA/IKY OTIpe -
JICJIEHHOM JUTMHBI, HAXOIALIYIOCS. Ha U3BECTHOM PACCTOSHUH.
CoaepaxaresbHasi IOCTAaHOBKA 3a1a4M. B nporiecce TpeHUPOBOK TEHHUCHCTOB UCIIOJIb3YIOTCS
aBTOMAThI 10 OPOCaHMIO MSYMKA B OINpesieIeHHoe MecTo miomaaku. Heo6xoaumo 3aaate aBTo-
MaTy HEOOXOIUMYIO CKOPOCTh M YroJ OpOocaHWs MSYMKa Ul MOMAJaHus B IUIOIMIAAKY OIpese-
JIEHHOT'O pa3Mepa, HaXOASIYIOCs Ha U3BECTHOM PacCTOSHUU.
KadecTBeHHasi onmucarenbHasgs mojesb. CHauajga MOCTPOMM KayeCTBEHHYIO ONMUCATEJIbHYIO
MOJIeJIb TIpollecca JBMXKEHHUS Tela C MCIOJIb30BaHUEM (PU3MUECKUX OOBEKTOB, MOHATUH U
3aKOHOB, T.€. B JJaHHOM CJy4ae HJICIM3UPOBAHHYIO MOJENb IBMKEHUS oObekTa. M3 ycioBus
3aJ]aud MOXKHO c(hOpMyJIMpOBaTh CIEIyIOIHUE OCHOBHBIE IIPEATIOIOKEHUS:
eMAYMK MaJl 10 CPAaBHEHUIO C 3€MIIEH, IOITOMY €r0 MOYKHO CUMTATh MaTEPUAIILHOU TOUKOM;
®II3MEHEHHUE BBICOTHI MSYHMKA MaJIo, TOITOMY YCKOPEHHE CBOOOHOIO MaJeHUs MOXHO CUUTATh
IIOCTOSTHHOMN BEJMYMHON g=9,8 M/C* 1 iBMKEHKE 110 OCH Y MOKHO CYUTATh PABHOYCKOPEHHBIM;
®CKOpOCTh OpocaHHs Tejla Maja, [03TOMY CONPOTUBJICHHEM BO3JyXa MOXKHO NpeHeOpeub U
JBIKCHHE 110 OCU X MOXHO CYMTATH PABHOMEPHBIM.
®opmaiibHas MoAeb. [[BIyKeHHE MAYMKa 110 Ocu X PABHOMEPHOE, a 110 OCU Y PaBHOYCKOPEH-
HOE, N03TOMY Ul (opMalIu3alii MOJENIN UCIOIb3yEeM U3BECTHBIE U3 Kypca (PU3MKHU (HOPMYIIbI
PaBHOMEPHOI'O ¥ PAaBHOYCKOPEHHOTI'O ABM)XKEHHUS. [Ipy 3a1aHHBIX Ha4aJIbHOM CKOPOCTH Vo U YIJIE
OpocaHMsl 0 3HAYEHUsT KOOPAMHAT JajIbHOCTH I0JIETA X U BBICOTHI Y OT BPEMEHU MOYKHO OIUCATh
CIeyoUMH (HOpMyJIaMH:
X = Vo cosa-t
y = Vo sinat — g-t*/2
[Tnomazaka pacrnosno)xeHa Ha IOBEPXHOCTH 3€MJIU, TI0O3TOMY U3 BTOPOM (hOpMyYJIbI MOKHO
BBIPA3UTh BPEMsl, KOTOPOE MOHAI00UTCSI MAYHUKY, YTOOBI JOCTHYB IO IKH:
vo'sinat — g t#2 =10
t-(vo'sino — g-t/2) =0
3HaveHne BpeMeHH t = 0 He UMeeT (PU3NYECKOTO CMBICIIA, IOATOMY:
vo-sina— g-t/2=0
t=(2-vo'sina)/g
[ToacTaBUM NMOTYYEHHOE BBIPAXKEHHUE JUUIsI BDEMEHHU B ()OPMYITY JIJIsl BHIYUCIICHUS KOOPIUHATHI X:
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X = (Vorcosa2-vosina)/g = (vo*'sin2a)/g
dopManuzyeM Teneph yCcIoBre MonagaHue MIYrKa B iomasaky. [TycTs miomaaka pacmomnoxe-
Ha Ha PACCTOSHUM S U uMeeT anuny L. Torjga nonaganue npou3onaeT, eciii 3HaYeHue KOOpIu-
HaTBl X MAYUKa OYJET YAOBIETBOPATH YCIOBHUIO B (hOpME HEPABEHCTBA:

s<x<st+L
Ecnu xs, To 3TO 03Havaet "Hemosier", a eciaum xs+L, To 3T0 03Hauaer "mepenet".

3aroToBKa NpOrpamMMbl Jijisl IONAJIAHNUS B IJIOIIATKY:
program ploschadka;

uses graphABC, crt;

const xc=40; yc=240; s=300;

m=20; n=7; step=0.01; g=9.8;

var

x,y,t,a,v0,da:real;

xe,ye:integer; i:integer;

begin clrscr;

{803MOdKCEH 8800 HAYANLHO2O Y2d 8 2PAVYCAX:
write('a =');readln(a); a:=a*pi/180;}
write('v0="); readln(v0);
line(xc,10,xc,470);
line(10,yc,630,yc);

a:=p1/20; da:=pi/(6*n);

fori:=1 ton do

begin

a:=atda;

t:=0;

repeat

x:=v0*cos(a)*t;
y:=v0*sin(a)*t-g*t*t/2;
xe:=round(xc+m*x);
ye:=round(yc-m*y);
setpixel(xe,ye,2);

t:=tt+step;

until (ts/(v0*cos(a))) or (yeyc);

end;

end.

3ananue:

1. Peanu3oBatre nporpamMmy Ha Komnetorepe. OueHuTs pe3ynbrar. C kakoi ckopocTtsio VO
Y HayaJbHOM YTJIe a IIPH 3a/laHHOM 3Hau€HUH n OyJeT 3auKCUPOBAHO HAHOOIIbIIIEE YnC-
JI0 TIOTa/IaHu# B TUIOIAaKy? Pe3ynbTaT 3anucarh B TeTpaib AJIs IPOBEPOUYHBIX padoT.

2. Pazpabotath popMalibHYIO MOJIENb IPU YCIOBUY MOMAJaHUS MSYHMKA B CTEHKY BBICOTOM
h. 3anucaTh BBIKIAIKHU C OSCHEHUSIMU B TETPab ISl IPOBEPOUHBIX PadOT.

3. MoaudumnupoBars mporpaMMy TakKuM 00pa3oM, YTOOBI TIPH MOTAAaHUN B CTEHKY TpacK-
TOpPHSI MIOJIETa MSTYMKA 3a CTEHKOM He uMelia npoaosnkenus. [IporpamMmmy 3anucarh B TET-
pajb I IPOBEPOUYHBIX PadoOT.

4. HaiiTu quanazoH CKOPOCTEH U YIJIOB JUIsl MONAJJaHus B CTEHKY.

5. C xako# CKOpOCTbIO MPH 33JaHHOM 3Ha4eHHH n OyaeT 3apUKCUpOBAaHO HAaUOOJIbIIIEE YHC-
JI0 TIoTalaHui B cTeHKy? Pe3ynbrar 3anucath B TETpaab sl IPOBEPOYHBIX PaboT.

6. IlpunoxeHue kK mporpaMmme:

Ilocmpoenue denenuii no ocu y:
xt:=10; dx:=10
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For 1:=1 to 62 do

Begin

xt:=xt+dx;

line(xt,yc,xt,yc-5);

end;

Tocmpoenue cmenxu evicomoii h Ha paccmosnuu S0.

line(s0,yc,s0,yc-h);

Coommnouternue 0 yena suoumocmu_ah (6 paouanax) eepxmell cpanuybl CMeHKU 6blcomou h Ha

paccmosinuu s0:
ah:=arctan(2*h/s0); da:=ah/n;

3ananue 2: Komnbrorepnas Moaeb «Ilonaganue B miiomaaky resia, OpomeHHOro mnoji
YIJIOM K TOPH30HTY» B JIEKTPOHHBIX TA0IUIIAX.

Ha ocnoBe ¢opmanbroit mogenu «Ilonamganue B TUIOMaaAKy Tena, OpOIMIEHHOTO MO YTJIIOM K TO-
PHU30HTY» MOCTPOUTH U MCCIEAOBATH KOMIBIOTEPHYIO MOJIENb B DJIEKTPOHHBIX Tabmuiax Brige-
JIMM B Ta6J'II/IIIe OHpe)ICJ'IeHHBIe ﬂ‘ICﬁKH J11 BBOJaA 3HaLIeHI/II>'I H&‘—IﬂJ’IBHOﬁ CKOpOCTI/I Vo U yrna an
BbIUHCIUM 10 Gopmynam 3.1 3Ha4YeHHs] KOOpAWHAT Tela X U ) Ui ONpeAcNEHHBIX 3HAYCHUN
BpeMeHI/I tc 3a1aHHBIM I/IHTepBaJ'IOM.

st mpeoOpa3oBaHus 3HAUCHUH YTIIOB U3 TPAAyCOB B paauaHbl UCTIONb3yeM QyHKIHIO PA/[HA-
HBI().

1| 3anycTWTh 2NeKTPOHHbIE Tabnuubl Microsoft Excel. A B I ¢
Vi= 17,0 mic

A BE0Aa Ha4anbHOW CKOPOCTH Bydem e= .0 rpan

1
2
MKy B1 7] =
WCNONb30BATL A4elky B1, a Ans BBOAA yria - suediky | [ I T e
B2. 5 000 5.0 5,00
6. 02X 381 155
7 040 53 272
2| BeBegem B AYSAKW ASIAT6 3HAYEHWA BPEMEHM C g g 1?-;; 2;3
WHTEepBanom e 0.2 C. 10100 1457 385
11 1,20 17.49 344
12 140 20,40 254
- 2 13 180 33 145
3 B adeiiku BS u C5 BBEAeM GOpMynbL: L e 5
152,00 29,14 211
162,20 206 4,48

=$B$1*COS(PALAWAHEI($B32))*AS
=$B3$1*SIN(PAAVAHBI($B$2))*A5-4,9%A5*A5

4 Ckonupyem dopmMynbl B A4eikn B6:B16 M C6:C16
COOTBETCTBEHHO.

Busyanuzupyem Mojiesb, MOCTPOUB Ipadvk 3aBUCUMOCTH KOOPJUHATHI Y OT KOOPAUHATHI
X (TPaeKTOPHIO IBMIKEHUS TeEJa).

5 TMoCTpoOWTL gMarpammy Tina v
paguk, B KOTOPOA NCNONb3YeTCs B 8,00 -
Ka4ecTBe KaTeropymm AuanasoH 600
Ayeek B5:B16, a B KauecTse 400 | ., 349 387 385 54

3HAYEHWIA - AManasoH AYeek 200 |

C5:C16. 000
0,00 =

0,00
2,00 1

583 186 1749 233

4,00 -

£,00 -

Uccnenyem Mozaens u onpeaenuM ¢ 3agaHHoi TouHocTeio 0,1 rpagyca 3HadeHus quana-
30Ha U3MEHEHUH yrIila, KOTOpble OOECIeYMBAaIOT MOMNAJAaHUE B IUIOINAAKY, HAaXOISLIYHOCS Ha
paccTostHUM 25 M W JJUHOW 2 M, MPH 3alaHHON HadallbHOW ckopoctu 17 m/c. Bocmonb3yemcs
JUIS1 9TOT0 MeToaoM [1o06op napamempa.
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7 Beectw B AYeikM B19 1 B20 3Ha4eHMA Ha4vanbHon ckopocTk Vg = 17 m/c m yrna e e
a=31rpag a B Adverky B22 dopmyny ANA BbIYMCIEHWA KOOPAWHATBI X MAYMKA Bla
ANA 3afaHHbIX HaYabHbIX yCnoBWA: =B1942*SIN(PAAWAHBI(2*B20))/9.81

8| Bblgenvtb
AYeiky B22 »

i B

MNMoabop napameTpa

— 330 3HHEIE 3HAYEHHA

BBECTW o

KOMaHay Huefika fopmyn  [5B522 :J e ]
2 Ormena |

[CepBuc HKoHeyHoe sHaveH1e PS

Moag6op

napametpa...].

Ha
NosBMBLLERACH
AWanoroBoi
naHenn BBecTH
B none
KoHeurHoe
3HaYeHue
KOOPAWHATY
BnmxHero Kpas

NAOLLAAKKN — 25.

B none
M3MEHAeManA
A4eiika BBECTN
aapec AYerkm,
cojepxalle
3H34YeHwe yrna
(B A@HHOM
cnyyae $B$20).

9| Mocne wenyka
no KHomnke Jga
Ha
MOSBMBLLENCA

HEMEHAEMaRA AYMERKa |$EI$QD

Cnpaeka |

MoaBop napametpa BeIA ¥4 aYHEIM.
Betaeute peayneTat (23,0) B Tekyw v A4eiky?

naHenn Oa
StarOffice Calc
B AYeiky B20
BygeT
3anncaHo
3HadveHwe 29,0.

10 MoBTOpUTL NpoLUedypy Nog6opa NapaMeTpa And NonagaHus B AanbHWiA Kpail nnowaakn,
B AYeliKe B20 Nony4nM 3HaveHwe 33,2. TakumM 06pa3om, CyLLecTBYET AMana3oH 3Ha4YeHWid
yrna 6pocaHus ot 29,0 4o 33,2 rpaflycoB, B KOTOPOM 06ecnevymMBaeTca nonagaHue B
MAOLLAAKY.

MoBTOpWTL NpoLeaypy ONpeAeneHA AMana3oHa YrNos Npu HaYansHoM 3HaYeHUK 55
rpag. noay4umM 3HadeHus npejenbHblx yrios 56,8 1 61,0 rpagyca. C y4eToM TOHHOCTH
BbIYWCNEHWUA JaHHbIE AnA 06oWX AUana3oHoE YIoB NOATBEPXAAKT Pe3ybTatsl,
nonyyYeHHble NpW MCCNes0BaHUM KOMMbIOTEPHOR MOJeny Ha A3bike ABCPascal

IIpakTnyeckue padorbl Mo Teme «KomnbloTepHoe MoJeIHPOBaHHME CJIOYYAWHBIX
NPOLECCOBY
[TpakTnueckas padbota. «MoenpoBaHie CHCTEM MacCOBOTO OOCITY KUBaHUS.
BbInonHuTh npeniokeHHble 3aaHns, 03HAKOMHUTBCS C UCIOJIb30BAHUEM BO3MOXKHOCTEH Cpefibl
Excel nns mopenupoBanus CMO.
Xoxa paboThI:

1. B cpene Excel nmutnpoBath mporecc 00CIyKUBaHHS MOKYIaTeNeil B 04epenn C O -
HUM IPOJABIIOM U B CHCTEME C OTKA3aMH.
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2. HccnenoBaTh 3aBUCHMOCTD CpCAHCTO BPEMCHU OKHIaHUA (KOJ'II/I‘-IGCTBa 0TK3.30B) oT
BXOOHBIX IMTapaMETPOB MOACIIN

[TpakTnueckast pabora «MoearpoBaHUE CTOXAaCTUYECKUX CUCTEM)
BrImonHUTh 3a7aHus, O3HAKOMHUTBHCS CO CIOCOOAMHM TEHEpaluH CIy4YailHBIX BEJIUYUH Ha
KOMIIBIOTEPE.
Xon paboThI:
1. IlpousBecTn MoAECIMpPOBAaHUE YKA3aHHOTO CIIYYaillHOTO IIpoIiecca
2. O1IeHUTh 3HAYEHUS YKA3aHHBIX B BAPUAHTE BBIXOHBIX [TApaMETPOB MOJIEIH.

3a/iaHus K BBITOJTHEHHUIO PaOOTHI

3anucarh alrOpUTM U TPOrpaMMy MOAEIUPOBAHUA CIyYalHBIX 4dHcen. VcXoaHble JaHHbBIE K
MOJICJIUPOBAHUIO JOJIKHBI COOTBETCTBOBATh BapHaHTY 3aJaHui. BhIBECTHM Ha 3KpaH IuCILIEs
3HAYEHHUsI CIIy4allHbIX BEJIMYWH, PACHPEEICHHBIX 10 COOTBETCTBYIOLIEMY 3aKOHY pacmpesese-
HUSL.

Bapuantsl 3ananui
A. Tlonyuuts 50 3HaYeHHMH IUCKPETHOM CIydyallHOM BETUMYMHBI, PACHPEICICHHOHN 10
3aKOHY PaBHOMEPHOM IUIOTHOCTH.

BeposTHOCTHEIH 3aKOH [InoTHOCTE Anroparm
BEpPOATHOCTH 3aKOHA
ITokazarellbHBIIT 3aK0H fiy =% ™ I-= —l,lﬂ}i
A
—"'L*ﬂﬁ 1
3akoH Penesa o 2020 ) T = Em
3axoH BeiiGyma 1| —(n)! _1,

g 70 =mmd" e 7=~ Iy,
3aK0H paBHOMEPHOM Fix)=1/(b-a) Xi=(b—a)*y;ta
ITOTHOCTH
HopMmalbHEI 3aK0H xa) X =arg O (V) o(X) +Xcp

flo)= P> e
3Havenus X U P(x) B34Th U3 TabII.
Bapuant | XapapakTepHCTHKA 3HayeHHe

1 X, 0.0 1.0 | 20 | 3.0 | 4.0 5.0
P(xy) 0,1 02 | 03 | 04 | 05 0.6

2 X; 30 | 50 | 7.0 | 9.0 | 11,0 | 13,0
P(x) 0,10 | 0,15 | 0.25 | 0,20 | 0.15 | 0,15

3 X; 10,0 20.0 30,0 | 40.0 | 50,0 -
P(x;) 0.15 | 0.35 | 0.20 | 0.20 | 0.10 -

4 X; 20 | 3,0 | 40 | 50 - -
P(xy 03 (02 | 01| 04 - -

5 X; 20 | 40 | 6,0 | 80 - -
P(xy) 0,25 | 0,35 | 0,15 | 0,25 - -

b. IMonyunte 20 3HaueHUN HENpPEpPBHIBHON CIIy4aliHON BEIMYUHBI, paclpeiesieHHOW I0
3aKOHY

f(6)=na"m e

3HayYCHUS N U A AJI1 COOTBCTCTBYIOLICTO BApHUAHTA B3ATh M3 T216J'II/II_IBI.
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3HadeHH 110 BapHaHTaM

Bennuuna 1 2 3 4 5 6 7 8 9 10
n 1 1 1 1 2 2 2 2.5 3.0 3.5
A 05 | 1.5 2.5 3.5 2.0 3.0 4,0 0.5 1.0 | 1.5

KonTtposibHbIe BOPoChI
. [lepeuncnure npenMyniecTBa UMUTALMOHHOTO MOJIETMPOBAHUSI.
. HazoBUTE OCHOBHBIE ATAIbl CTATUCTUYECKOTO MOJICIIMPOBAHUS.
. UTo moHMMaeTcs oA TOYEUHOM U UHTEPBAIbHOM OLIEHKOW CIy4yailHOM BETUYUHBI?
. B uem cymnocts Mmetoga Monte-Kapio?
. KakoBbl crioco0ObI reHeprpoBaHusl paBHOMEPHO pacIipeie]ICHHON CIIy4aiiHOM BEeTUYMHBI?
. KaxoBbl 0COOEHHOCTH MOJIEIMPOBAHUS JTUCKPETHOM CITy4ailHOM BETMYMHbI?
. KakoBbl 0COOEHHOCTH MOETMPOBAHUS HEMPEPHIBHON CIIy4aiiHON BEITUYMHBI?

NN kW~

IIpumepHBbIii nepevyeHb TeM pedepaToB
. Pesepnopd u ero onsIThI.
. Teopus ynpyroctu.
. MeTo/1pl 1osTy4eHus MOJTyIPOBOIHUKOBBIX IIACTHH.
. JleficTBUE MONSAPU3ALUOHHBIX TPUOOPOB.
. ITotepst TENMIOBOI U IEKTPUUECKON SFHEPTUHU BO BPEMSI AaBTONIEPEBO3OK.
. PacripocTpaneHnne paqnoakTUBHBIX BOJIH.
. bannucrtrueckas MeXKOHTHHEHTAJIbHAs paKeTa.
. [IpyHUMI nelcTBUS pailOaKTUBHBIX JBUTATEIICH.
. [IposiBieHne 3aKOHOB CUJIbI TPEHUS B TOBCEAHEBHOM KU3HU YEJIOBEKA.
. MakcBesu1 1 ero 3JIeKTPOMAarHUTHAsI TEOPU.
. CymHoCTh ¥ 3HaYeHHEe TEPMOOOPaOOTKH.
. XapaKTepHUCTUKa TOPCUOHHBIX TOJIEN U TEXHOJIOTUH.
. CrtocoOb! yMSTYSHHS BOJIBI.
. DJIEKTPOMAarHUTHBIE BOJIHBI U 3JIEKTPOMATHUTHOE U3JIyUYECHHE.
. [IprHIHAIT 1EHCTBHS AKKYMYJISITOPOB.
. [lTapoBast MONTHMSI — YHUKAJIBHOE IPUPOJHOE SIBIICHUE.
. DKCIIEpUMEHTAIbHOE HCCIIE0BAHNE IIEKTPOMArHUTHONW MHAYKIIHH.
. OYHKIIMOHUPOBAHUE NIEKTPOCTAHLIUM.
. [IpeoOpazoBanmii YHEPTHIA.
. Mcrionib30BaHuE DIIEKTPOIHEPTHH.
. SlnepHas sHepreTuka.
. leiicTBHE ONTHYECKUX TPUOOPOB.
. OT BOZSHBIX KOJIEC 10 TypOUH.
. 3HaueHue 3kcriepuMeHToB Huxomel Tecinbl.
. ConHIle KaK UICTOYHUK SHEPTHUH.
. YIbTpa3ByK U BO3MO>KHOCTH €T0 IPUMEHEHHS.
. [IpencraBnenne KapTUHBI MUPA C TOYKU 3PEHUS (PUUKH.
. SIBneHue pagyru ¢ TOYKH 3peHus PU3MKH.
. DHeprus BOAHBIX HCTOUHUKOB.
29. Buapl HCTOYHUKOB MCKYCCTBEHHOT'O OCBELICHMS.
30. M3yuenue Gu3NKH C TOMOIIBIO KOMITBFOTEPHBIX TEXHOJIOTHH.
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3 OTAII - BJIAIETDH

Bonpocsl k 3auery

1. Onpenenenue Mmoaesn:

Hanummwre kpaTkoe onpeieneHne NOHIATHA "MOJENb" B KOHTEKCTE HAyKU U TEXHUKU.

2. DyHaaMeHTaJIbHOE CBOMCTBO MO/IeJIei:

OO0mbsacHHTE, UTO Takoe (PyHIAMEHTAIbHOE CBOMCTBO MO/IEJICH U IPUBEANUTE IPUMED U3
pealbHOTO MUpa.

3. Kaaccudukanusi Moaesei:

CocTaBbTe CIUCOK OCHOBHBIX THUIIOB MOJIENIEH ¢ KPaTKUM ONMHMCAHUEM KaXAOro.

4. 3HakoBble MOAeIN:

HccnenyiiTe KOHIENINIO 3HAKOBBIX MOJIEIeH U ONMUIIUTE UX MPUMEHEHHUE B MPAKTHKE.

5. KomnboTepHble MOaeIN:

[TpuBenuTe npuMepsl KOMIBIOTEPHBIX MOJIENIEH U PACCKAXKUTE, KaK OHU HCIIOIb3YIOTCS B
Pa3INYHBIX 00JIACTSIX.

6. Jranbl MOAEIMPOBAHUA:

OnuimmMre OCHOBHBIE 3Talbl IPOLECCAa MOAEINPOBAHNS ¢ IPUMEPAMH Ka)KJI0T0 3Tara.

7. Cnoco0bl HCCIeI0OBAHUS MO eJIeit:

Pacckakute 0 pasnuuHBIX METOAAX UCCIEOBAHNUS MOJAEIEN U UX IPUMEHEHUH.

8. IlpumeHeHHMe Moje/IeH B HayKe:

OOBscHHTE, KaK MOJIETTU IPUMEHSIOTCS B HAYUHBIX MCCIIEJOBAHUSIX, IPEAOCTaBbTE KOH-
KpETHbIE TIPUMEPBHI.

9. IlpuMeHeHHe Moje/Iell B TEXHUKE:

PaccmoTtpute npumeHeHre Mojieieil B MH)KEHEPUH U TEXHUKE, TPEIOCTaBUB MPUMEPDI
YCHEIIHbIX PEIIECHUH.

10. Posb mopeneil B MHHOBaLUSIX:

Pa3bscHuTe, Kak MOIETMPOBAHUE BIMSET HA MPOLIECC NHHOBALUI, TPEIOCTABUB IIPUME-
PBI U3 COBPEMEHHOM MPAKTHUKH.

4. METOAUYECKHNE MATEPHAJIbI, ONIPEAEJIAIOUIUE ITPOLIEAYPBI OLIEHMBAHU A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OITBITA JESATEJIBHOCTH,
XAPAKTEPU3YIOILMX DTAIBI ®OPMUPOBAHW S KOMITETEHI[MI B ITPOIIECCE
OCBOEHHU S OBPA3OBATEJIbHOM ITPOI'PAMMBI

1 3TAIl - 3BHATH

Kputepun onennBanus pe3yJibTaTOB TeCTa
OreHKa YCIEeITHOCTH TPOXO0XKIEHUS TECTa OTIPEALISICTCS CICIYIONIEH CETKOM:
oT 0% 10 29% — «HEey0BIETBOPUTEIBHOY,
oT 30% 10 59% — «yII0BJIETBOPUTEIILHOY;
60% — 79 % — «xopomoy;
80% -100% — «OTIUIHO.
Kuaroun k Tecram

1. a 2. 0 3. 06 4. 0
5. B 6. a 7. © 8. a
9. a 10. © 11. B 12. a
13. a 14. © 15. a 16. B
17. B 18. 0 19. a 20. a
21. a 22. a 23. a 24. T
25. 6 26. B 27. © 28. a
29. B 30. a 31. 6 32. 6
33. 0 34, B 35. a 36. T
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37. a 38. 0 39. a 40. a
41. B 42. 1 43. B 44. B
45. 0 46. a 47. 0 48. a
49. 6 50. a 51. r 52. 6
53. 1 54. 0 55. 6 56. 0
57. B 58. 0 59. 6 60. a
61. r 62. B 63. B 64. a
65. 0 66. a 67. 0 68. B
69. B 70. © 71. T 72. B
73. a 74. 6 75. a 76. 6
77. a 78. a 79. B 80. a

2J0TAIl - YMETH

Kpurtepuu oneHnBaHus BbINOJTHEHUS] IPAKTHYECKOIH padoThI

OueHka «OTJIMYHO» CTABUTCS B TOM CIIy4ae, €CIIU yJalunucs:

a) BBITIOJIHUI PabOTy B MOJTHOM 00BbeMe ¢ COOJII0IeHHEM HEOOXOIUMOM MOCIeI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

0) CaMOCTOSITENILHO M PAIlMOHATIBFHO BBHIOpAN U MOATOTOBUII JUISI OIBITA BCE HEOOX0AMMOe 000-
pyJIOBaHHE, BCE OMBITHI TPOBET B YCIOBHSIX H pPEKUMaX, OOCCICUMBAIONMINX IOJTyUCHUE
PE3YJIbTATOB M BHIBOJIOB C HAMOOIBIIEH TOYHOCTHIO;

B) B IIPEJICTABJICHHOM OTYETE MPABHIBLHO U aKKyPaTHO BBITIOJIHIII BCE 3aITMCH, TAOIHIIBI, PH-
CYHKH, YepTexkH, TpaduKu, BEIYUCICHUS U CJIEIal BBIBOJIBL;

I') IPaBWJIBHO BBIMIOJIHWJ aHAJIU3 OTPEIIHOCTEN;

1) coburoian TpeOoBaHUs 0€301MaCHOCTH TPy /a.

OneHka «XOpoOLIO» CTAaBUTCA B TOM CIIy4yae, €CJIM BBIIIOJIHEHBI TPEOOBaHUS K OLIEHKE 5, HO:

a) OTBIT IPOBOIUJIICS B YCIOBHSIX, HE 00E€CTIEUMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUN;
0) unu OBLIO TOTMYIIEHO JABA-TPU HE0UETa, WK He 0osiee 0JHOM HeTpyOoi OmMOKH 1 OJTHOTO
HeIOoYETa.

OneHka «yI0BJIETBOPUTEIBHO» CTABUTCA, €CJIM paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00bEM
BBITIOJTHEHHON YacTH TAKOB, YTO MOYKHO CZEJIaTh BBIBOABI, UJIM €CJIM B XOJ/1€ IPOBEACHMS ONbITa
Y U3MEPEHUH OBbLIIN TOMYLIEHBI CIIEIYIOIINE OMNOKH:

a) OMBIT MPOBOJMIICS B HEPAIIMOHAIBHBIX YCIOBUAX, YTO MIPHUBEIIO K MOJIYYCHHUIO PE3yIbTaTOB
¢ OoublIel MOrPEUTHOCTHIO,

0) Wi B oT4eTe OBUTH JTOMYIICHHI B OOIICH CIOXKHOCTU HEe Oosiee IBYX OMIMOOK (B 3amHCIX
SIMHHUII, U3MEPCHHSIX, B BBIUMCICHHUSIX, TpaduKax, TaOJIMIaxX, cXeMaX, aHAJIN3e IOTPEIIHO-
CTe W T.1.), HE TPHUHIUIUAIBHOTO JJsi JaHHOW paboThl XapakTepa, HE MOBIHUSBIIUX Ha
PE3yJIbTAT BBITOJTHCHHUS,

B) WJIM HE BBIMOJIHEH COBCEM WJIU BBITIOJIHEH HEBEPHO aHAIIN3 MOTPEITHOCTEMH,

I') WIK paboTa BBITOJIHEHA HE TOJHOCTHIO, OJHAKO OOBEM BBITOJHEHHOW YacTH TAaKOB, YTO
MO3BOJICT TMOJYYUTh MPABUIBHBIE PE3yIbTaThl M BBIBOJBI 10 OCHOBHBIM, MPHHIIMIIHAAIHHO
Ba)KHBIM 3a/1a4aM pabOThI.

O].[eHKa «HEYAOBJIETBOPUTEJIbHO» CTABUTCA B TOM Cliydaec, €CJIN:

a) paboTa BBITIOJIHEHA HE TMOJHOCTHIO, 1 00bEM BBITIOJHEHHON YacTH pabOThI HE MO3BOJISET
cenaTh MPaBUIIbLHBIC BBIBOIBI,

0) WU OTIBITHI, U3MEPEHUS, BEIUUCIICHHU S, HAOTIOACHUS TTPOU3BOIMIINCH HETIPABUIIBHO,

B) WIH B X0JI¢ pa0OTHI M B OTYETE OOHAPYKUJIMCH B COBOKYITHOCTH BCE HEJOCTATKU, OTMEYECH -
HbIE B TPeOOBAHUAX K OIEHKE «yJIOBICTBOPUTEIHHOY.
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Kpurepun onenuBanus pedeparon

OrneHkKa «OTJIMYHO)» CTaBUTCSA, €CIIM BBIMOJIHEHBI Bce TPEOOBaHUS K HATMCAHUIO U 3allli-
Te pedepara: obo3HaueHa mpobiieMa U 000CHOBaHA €€ aKTyaJbHOCTh, C/IETaH KpaTKUM aHaiu3
Pa3IMYHBIX TOYEK 3pEHUS] Ha paccCMaTpUBAEMYIO MPOOJIEMY M JIOTUYHO M3JI0KE€HA COOCTBEHHAs
No3uLKMs, CHOPMYIHPOBAHBI BBIBOJBI, TEMA PACKpbITA MOJIHOCTBIO, BbIIEpKaH 00bEM, coOroie-
Hbl TpeOOBaHUS K BHEIIHEMY O(OpPMIICHHIO, JaHbl MPaBUJIbHBIE OTBETHI Ha JOMOJHUTEIbHbIE
BOIIPOCBI.

OrneHka «X0pouo» CTaBUTCS, €CIM OCHOBHBIE TpeOOoBaHMs K pedepaTy U ero 3aiuTe Bbl-
IIOJIHEHBI, HO MPU TOM JOIMYLIEHb HEAOYETH. B 4acTHOCTH, UMEIOTCA HETOUHOCTH B M3JI0XKE-
HUU MaTepuaja; OTCYTCTBYET JIOTHYecKasl MOCIEeJ0BaTEIbHOCTh B CYXJCHUAX; HE BbLACpKAH
00BEM pedepaTa; UMEIOTCS YIyIeHUs: B 0OPMIICHNH; Ha JIOTIOJHUTENIbHBIE BOMPOCHI MPH 3a-
IIUTE JaHbl HETIOJIHBIE OTBETHI.

OneHka «yA0BJIETBOPUTEIBHO» CTABUTCA, €CIIM UMEIOTCS CYLIECTBEHHbBIE OTCTYIIJICHUS
oT TpeboBaHuil k pedepupoBanuio. B yacTHOCTH: TeMa OcCBellleHa JIUIIb YaCTUYHO; JOMYIIEHBI
(bakTHueckue omMOKU B coAep kaHuM pedepara WK MPH OTBETE HA JTOTOJHUTEIbHBIE BOTIPOCHI;
BO BpEMsI 3alllUThl OTCYTCTBYET BBIBO/I.

OreHka «HeyA0BJIEeTBOPUTEIBLHO» CTaBUTCS, €ClIM TeMa pedepara HE pacKpbITa, oOHa-
PY>KHBAETCs CYLIECTBEHHOE HEMOHUMaHUE MPOOIIEMBI.

3 OTAIl - BJIAJIETH
Kpurtepuu oneHuBaHus 3HaHUIl Ha 3a4eTe

Onenka «3AUTEHO»

1. BepHoe mnoHMMaHue (UINYECKON CYIIHOCTH pPACCMATPUBAEMBIX SIBICHUNH U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHM, JAaCT TOYHOE OMPEEICHUE U MCTOJIKOBAaHUE OCHOBHBIX
MOHSITHI, 3aKOHOB, TEOPHH, a TakKe MPaBUIbHOE OmpeaeneHHe (U3MUECKUX BEIUYHH, HX
EAVHUI] U CTIOCOOOB M3MEPEHUS; MPABWIBHO BBIMOJIHSACT YEPTEKH, CXEMbI U TpadUKH; CTPOUT
OTBET M0 COOCTBEHHOMY IIaHy, COMPOBOXKIAET pacCKa3 HOBHIMHU MPUMEPAMH, yMEET IPUMEHHUTH
3HAHUS B HOBOM CHUTYaIlMW TMPU BHITIOJHEHUN TIPAKTUYCCKUX 3aJaHUI; MOXKET YCTAHOBUTH CBS3h
MEXTy U3y4aeMbIM U PaHee U3YUCHHBIM MAaTePHAIIOM I10 Kypcy (PHU3UKH.

2. MoeT MOSCHSTH SBJICHUS, UCTIPABIIATH JOMYIICHHBIC HETOYHOCTH, MPOSIBIISICT 3HAHUS
Y TIOHHMaHUE OCHOBHBIX TOJOXKEHUH (3aKOHOB, TIOHATUH, (OPMYII, TEOPHIA).

CB0OOIHO U OMEPATHBHO BJIAJICET M3YUYEHHBIM MATEPHAIIOM B CTAHIAPTHBIX CUTYAIIHX,
MPUBOIUT MPUMEPHI €r0 MPAKTHYECKOTO MPUMEHEHHUS U apTyMEHTHI Ha MOATBEPKACHUE €ro co0-
CTBEHHBIX MBICJIEH.

3. Y10BIETBOPSIET MUHUMAILHBIM TPEOOBaHUAM K ()OPMUPOBAHUIO KOMITETEHITHH.

Onenka «<HE 3AUTEHO»
He ynoBnerBopsieT MUHUMaIbHBIM TPEOOBAHHSIM K (POPMUPOBAHUIO KOMITCTEHITHH.



	2. Показатели и критерии оценивания компетенций на различных этапах их формирования, описание шкал оценивания

