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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 MPOrPAMMHPOBAHUS.

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

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 UMUTALIMOHHOTO MOJEIINPOBAHHUS.

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 TEXHOJIOTHH.

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(POPMALMOHHBIX 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 XPAHUINLLI.

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 | 1 Oman — 3uamo:
ectectBeHHOHayuHble U | OIIK-1.1. OcHOBBI MaTemMaTHKH, (PU3KKH,
OCHOBBI BBIUHCIIMTEIBHON TEXHHUKH, OCHOBBI




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

[IPOTPaMMUPOBAHHUS

2 Oman — Ymemo:

OIIK-1.2. Pemate cranmapTHble Tpodeccuo-
HaJIbHBIC 33]]a4U C TIPUMEHEHUEM €CTECTBCHHO-
HAYYHBIX U OOIICHH)KCHEPHBIX 3HAHHI, pelaTh
npoeCCHOHATBHBIE 3a/Ia4l C TIOMOIIBI0 METO-
JIOB MAaTEMaTHUECKOTO aHaIN3a U MOJICITHPOBa-
HUS

3 Oman — Brademy:

OIIK-1.3. HaBblkaMu TEOPETUYECKOTO U IKC-
MEPUMEHTAIBLHOTO  HMCCJIEIOBaHUSI OOBEKTOB
pohecCHOHANEHOM NesITEeIbHOCTH

OIIK-6

CriocoOeH  aHAJIM3HPO-
BaTh W pa3pabaTbiBaTh
OpraHu3aIMOHHO-TEX-
HUYECKHE U SKOHOMH-
YEeCKUE MPOIECChl C
NPUMEHEHHEM METOJIOB
CHCTEMHOTO aHaIn3a M
MaTeMaTHIeCKOro
MO/ICTUPOBAHUS

1 Oman — 3nams:

OIIK-6.1. OCHOBBI TEOPHM CHCTEM U CHCTEM-
HOI'O aHaJIu3a, OCHOBBI JHUCKPETHOM MaTema-
TUKHU, OCHOBBI TEOPHH BEPOATHOCTEH U MaTeMa-
TUYECKOW CTaTHCTUKH, METOJbl ONTHMHU3ALUU
U MCCIIEIOBAHUS OIEpaluii, HEUeTKUX BbIUUC-
JI€HUM, MaTeMaTU4eCKOro M HMHMTALUOHHOIO
MOJICJIMPOBAHUS

2 Oman — Ymemu:

OIIK-6.2. IIpuMeHATH METOMABI TEOPHUH CUCTEM
U CHUCTEMHOI'O aHall3a, METOJbl MaTeMaTH4e-
CKOIO, CTaTHUCTUYECKOTO M HMMHMTALMOHHOIO
MOJIETIMPOBAaHUS JUIsl aBTOMAaTH3allUM 3aJad
NPUHATHS pelIeHull, aHanu3a HH(OpPMAIMOH-
HBIX TOTOKOB, pacdyeTa SKOHOMUYECKOU I Pek-
TUBHOCTH U HAJSKHOCTH HH(OPMAIIMOHHBIX
CHCTEM M TEXHOJIOTUI

3 DOman — Braoems:

OIIK-6.3. HaBblkamMM NpPOBEICHHS HHXKEHEP-
HBIX  pacyeToB  OCHOBHBIX  IIOKa3aTesel
pe3yJNbTaTUBHOCTU CO3AaHUS HH(OPMAaILIUOH-
HBIX CHCTEM M TEXHOJOI'MH, HaBBIKAMU IpPOBE-
JIEHUs] MHXKEHEPHBIX PAacyeTOB OCHOBHBIX IIO-
KazaTreineldl pe3yJbTaTUBHOCTHM IPUMEHEHUs
MHGOPMALIMOHHBIX CUCTEM M TEXHOJIOTUI

OIIK-7

Cnocoben pa3zpabatbl-

BaTb  aITOPUTMBI H
[IpOrpamMMbl,  IIPUTOA-
HbIE I IIpPaKTUyYe-

CKOI'0 MPUMCHCHU A

1 Oman — 3namy:

OIIK-7.1. OcHOBHBIE SI3BIKM MPOrpaMMHPOBA-
HUS, OCHOBBI paOOTHI ¢ 0a3aMu JaHHBIX, ONepa-
[IUOHHBIE CHCTEMBI M 000JIOUKH, COBPEMEHHBIC
porpaMMHBIE cpelibl pa3paboTku HHpopMaIu-
OHHBIX CHCTEM U TEXHOJIOTHH

2 Oman — Ymemu:

OIIK-7.2. IIpuMeHSTh A3BIKA MPOrpaMMUPOBA-
HUSI, TIPUMEHATH TEXHOJIOTUU paboThI ¢ 6a3zamu
JTAHHBIX, IPUMEHSTh COBPEMEHHBIE IIPOrpaMM-
HBIE Cpe/ibl pa3padOoTKu MH()OPMAITMOHHBIX CH-
CTEM U TEXHOJOIMH [uId aBTOMAaTU3alUH
OM3HEC-TIPOLIECCOB, PEHICHUSI MPUKIATIHBIX 3a-
Jlad pa3lM4yHbIX KJIACCOB, NPUMEHATh TEXHO-




HBIX XpaHHWJINII]

JIOTUH BeJleHUsl 0a3 JaHHBIX ¥ WH(GOPMAIMOH-

3 Oman — Braoems:

JJaaKu u

OIIK-7.3. HaBblkamu mporpaMMHUpOBaHUs, OT-
TECTUPOBAHUS
IPOrpPaMMHO-TEXHHUECKUX KOMILIEKCOB 33124

MIPOTOTUIIOB

2. TIOKA3ATEJIA U KPUTEPUU OLIEHUBAHMS KOMIIETEHLIMM HA PA3JIMYHBIX
OTAITAX UX ®OPMHUPOBAHN A, OIIMCAHUE IKAJI OHEHNBAHUA

S
= Kpurepuu onennBanus
No g °§ HaumenoBanue <OM rII)eTe}? ' on [lIkana
/i ~ o KOMIIETEHIUHA HHH Ha PasIIrHbIX OLICHUBAHUS
S sTanax (GopMUPOBAHHS
g
1 | OIIK-1 | Conocoben mpu- | I Oman — 3uamn: «3AUTEHO»
MEHSITh OIIK-1.1. OcHoBBl MaTemMaTuky, ¢u- | 1. Bepnoe
€CTECTBEHHOHA- | 3UKH, OCHOBBI BBIUYHCIIUTEIILHON TE€X- | IOHUMAaHHUE
y4HBIE W 0O0Ie- | HUKH, OCHOBBI MPOTPAMMHUPOBAHUS (buzmveckoit
WH)KECHEPHBIE 2 Oman — Ymems: CYLIHOCTH
3Hanus, metoasl | OIIK-1.2. Pemars craHmapTHble | pacCMaTpUBAEMBIX
MareMaTruye- npodeccuoHaNbHBIC 3a7a4d C TpH- | ABJIECHUN u
CKOr'0 aHajW3a U | MCHEHHUEM €CTECTBCHHOHAYYHBIX U | 3aKOHOMEPHOCTEM,
MOJEINPOBa- OOIIEMH)KEHEPHBIX 3HAHUW, pElIaTh | 3aKOHOB M TEOpUH,
HUs, TeopeThde- | mpodecCHoHaNbHBIE 3a/1a4d C TTOMO- | JaeT TOYHOE
CKOr0 M 3KC- | B0 METOAOB MaTeMaTHYECKOIO | OIPEICICHUE 54
NEpUMEHTAJb- a”aJiM3a U MOJEJINPOBaHUS HUCTOJIKOBaHUE
HOI'O HMCCIENo- | 3 Dman — Braoemsw: OCHOBHLIX ITOHSATHIA,
BaHuss B 1po- | OTIK-1.3. HaBeikamu TeopeTnde- | 3aKOHOB, TEOPHH, a
(deccnonanbHO | ckoro u SKCHCPUMCHTAIILHOTO HC- | TAKXKC IIPaBHIIBHOC
JCATCIIbHOCTH CJeIOBaHUS OOBEKTOB TMpodeccro- | ONPEACICHHE
HAJTBHOU JESITeTLHOCTH (buznuecKkux
2 | OIIK-6. | Cnocoben ana- | I Oman — 3namw: BEJINYMH, UX CIVNHUL
musupoBath U | OIIK-6.1. OcHOBBI TEeOpUM CUCTEM U | H Croco6oB
paszpabarbiBaTh | CHCTEMHOTO aHalld3a, OCHOBBI JIHC- | MI3MEPECHHUS;
opraHu3anu- KPETHOM MaTeMaTHUKH, OCHOBBI TE€O- | IPaBHUIILHO
OHHO-TEXHHUYE- pUU BEpPOSATHOCTEM M MaremaTuye- | BBIIOJIHACT
CKHEC M | CKOM CTaTUCTHKH, METOALI ONTHMH- | YEPTEXKHU, CXEMBI U
SKOHOMHMYECKHE | 3allMM W HCCIIEIOBaHUsl OTEepalui, rpauku; CTPOUT
IIPOLICCCHI C | HEUETKMX BBIYMCICHUM, MaTeMaTH- | OTBET I1o
NPUMEHEHUEM YEeCKOro M MMHUTAIIMOHHOIO MOJECIIH- COOCTBEHHOMY
METOZ0B CHU- | pOBaHHUA njiaxHy,
CTEMHOro aHa- | 2 Oman — Ymems. CONIPOBOXKAACT
mm3a u marema- | OIIK-6.2. [Ipumensatr Metoasl Teo- | pacckas HOBBIMH
TUYECKOIO pUU CUCTEM U CUCTEMHOIO aHaiu3a, | IPUMEpaMH, yMeeT
MOJCIIMPOBAHUS | METOAbl MATEMATHYECKOro, craru- | IPUMCHUTH 3HAHWA

CTHYECKOTO U MIMUTAIIHOHHOTO MOJIC-
JUPOBAHUS JJII aBTOMATH3AIMH 3a-
a4 TPUHATUS PEIICHHH, aHaIn3a
WH(GOPMAITMOHHBIX TIOTOKOB, pacyera
PKOHOMHUYECKON A((PEKTUBHOCTH W

B HOBOM CHUTYyaIluu
IpU  BBINOJIHEHUU
MPAKTUYECKUX

3aJaHuM; MOXKET
YCTaHOBUTh  CBA3b
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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 M TEXHOJIOT UM

OIIK-7

Cnocoben pas-
pabaThIBaTh
QITOPUTMBI U
MIPOTPaMMBl,
MPUTO/IHBIC IS
MPAKTUIECKOTO
MIPUMCHCHUS

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 — Bnaoemu:

OIIK-7.3. HaBblkamMu ITpOrpaMMHUpPO-
BaHUS, OTJIAJAKM U TECTUPOBAHUS
IIPOTOTUIIOB NPOTrPaMMHO-TEXHUYE-
CKHX KOMILIEKCOB 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 BIIaJIEET
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 3AYTEHO»

1. He mnonumaer
(buzmveckyo
CYIIHOCTh
paccMaTpuBaeMbIX
SIBJICHUU u
3aKOHOMEPHOCTEH,
3aKOHOB W TEOpHI,
HE JaeT TOYHOE
onpeeaeHue u
HCTOJIKOBAaHUE
OCHOBHBIX MOHSTHM,
3aKOHOB, TEOpHUM, a
TaK)K€ TMPaBUIbHOE

OTpe/ieIIeHUE
(buznuecKkux
BEJUYHH, UX €IHHMII
u croco0oB
HU3MEPEHUS; HE
MPAaBUIBHO

BBITTOJIHACT




YEPTEXKU, CXEMbl U
rpaguku; HE yMeeT
MPUMEHUTh 3HAHUS
B HOBOH CHUTyallH
MpU  BBINOJTHEHUH
MPaKTUYECKHUX
3aJaHuM; HE MOMKET
YCTaHOBUTH  CBSI3b
MEXIy H3ydaeMbIM
U paHee M3y4YCHHBIM
MaTepuaIoMm o
Kypcy (U3HKH.

2. He moxer mosic-
HATH SIBIICHUS, WC-
MPaBJIATh JOMYIIEH-
HBIE HETOYHOCTH, HE
MPOSIBJISIET 3HAHUSA U
IMIOHHUMaHUE OCHOB-
HBIX IMOJIOKEHU I
(3aKOHOB, TIOHSTHUH,
(bopmy, TeopHii).
He Bnaneer uzyueH-
HBIM MaTepHaJioM B
CTaHJapTHBIX CUTya-
OUAX, HE MOXET
MIPUBECTU TIPUMEPHI
€ro IMPaKTUYECKOTO

MIPUMEHCHHS u
apryMeHThl Ha MO/I-
TBEPIKICHUE €ro
COOCTBEHHBIX MBIC-
JIeit.

3. He ynosnerBops-
€T  MUHHMaJbHBIM
TpeOOBaHUAM K
(hopmMupoBaHUIO
KOMIICTCHIINH.

3. THUIIOBbLIE KOHTPOJIbHBIE 3ATAHW A NJIM MHBIE MATEPHUAJIBI,

HEOBXOJIMMBIE JIJIS1 OEHKY 3HAHWM, YMEHHMI, HABBIKOB U (MJIN) OIIBITA
JEATEJIbBHO XAPAKTEPU3VIOIUX OTAIIbI @OPMHWPOBAHM S KOMIIETEHIIA

B ITPOLIECCE OCBOEHVS OEPA30BATEJIbHOM ITPOI' PAMMBI

1 3TAIl - 3BHATH

KoMInjaeKT TeCTOBBIX BOITIPOCOB

Maremaruueckoe MOACIUPOBAHUE — 3TO CPEACTBO ISt

H3y4YeHHS CBOMCTB peajibHbIX 00bEeKTOB B PAMKAX MOCTABJICHHOM 3a/1a4H
YIIPOLIEHUS IIOCTABIEHHOM 3a1a4K

MoucKa (pu3nyeckor Moaenu

IIPUHATUSA PEIICHNS B PAMKAaX IIOCTABJICHHOU 3a/1a4u




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;



11

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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0) AMHAMMYECKOIro MPOrpaMMHPOBAHUS
B) JIMHEHHOTrO MPOTrpaMMHPOBAHUS
I') LEJIOYMCICHHOTO MPOrpaMMHUPOBAHUS

32.B nponecce TMHAMUYCCKOT0o IMPpOrpaMMHUpPOBAHUS PAHBIIC BCCX MIIAHUPYCTCA

33.

34.

35.

36.

MIEPBBIH 1Iar

NOCJeAHMH mar

KakK CKa3aHO B yCJIOBUU 3aJa4M
MPEATNIOCIEAHUN [Iar

3amava, KOTOpas BO3HUKAET MpU HEOOXOAMMOCTH MAaKCHMHU3AIMH JI0X0/a OT pealn3aluu
MPOYKIIMH, IPOU3BOAUMON HEKOTOPOM OpraHU3aLMEN, P TOM MPOU3BOJICTBO OTpaHUYE-
HO MMEIOLIUMUCS CBIPbEBBIMU PECYPCAMU, HA3bIBAETCS

a)
0)
B)
r)

3aa4a KOMMHBOSIKEpPa

3aAa4va 0 COCTaBJCHHUH IJIaHA MPOU3BOICTBA
3aJa4a O Ha3BHAYCHHUHN

3alada O PHOK3aKe

MeTtoa MUHUMAJIBHOTO 3JIEMEHTa — 3TO

a)

OJIMH M3 KOMOWHATOPHBIX METOJIOB JUCKPETHOTO IMPOTPaMMHUPOBAHUS, MPHU KOTOPOM
THIEPIUIOCKOCTh, OlpenaenseMas IeneBod (yHKIued 3anadu, BAAaBIMBAaeTCS BHYTPb
MHOTOTPAaHHUKA IUIAHOB COOTBETCTBYIOMIEH 3a/lauv JUHEWHOTO MPOrpaMMHUPOBAHUS 10
BCTpeuu ¢ OIMKalieil eTourncIeHHON TOYKOM STOr0 MHOTOTpaHHUKA

OJIMH M3 METOJOB OTCEYECHUS, C MOMOIIbIO KOTOPOTO PEIIAIOTCS 3aJadyM LEJIOYUCICH-
HOT'0 MPOrpaMMUPOBAHUS

OJMH M3 TIpPyNNbl METOAOB OIpeleeHUs MMEePBOHAYAJIBHOIO OINOPHOI0 IUIAHA
TPAHCIOPTHOM 3a1a4u

OJIMH W3 METOJIOB, YNPOIIAIONIUN OINpEIeIEHHEe MCXOAHOTO OMOPHOIO IUlaHa 3aJayu
JTUHEHHOTO MPOrPaMMHUPOBAHUS U CUMILIEKC-TAOIUIIBI

MeToa IOTEHLIHAIOB — 3TO

a)
6)

B)
r)

OJMH W3 METOJ0B IPOBEPKH ONOPHOI0 IJIAHA TPAHCHOPTHOM 3aJayM Ha
ONTHUMAJBLHOCTh

OJIMH W3 KOMOWHATOPHBIX METOJIOB JHCKPETHOTO IMPOTPaMMHUPOBAHUS, MPU KOTOPOM
THIEPIUIOCKOCTh, OlpenaensemMas IeneBod (yHKIued 3anadu, BAAaBIMBAeTCS BHYTPb
MHOTOTPAaHHUKA IUIAHOB COOTBETCTBYIONIEH 3a/lauv JUHEWHOTO MPOrpaMMHUPOBAHUS J0
BCTpeuu ¢ ONMKaiieit enTourncIeHHON TOYKOM TOr0 MHOTOTpaHHUKA

OJIMH M3 METOJOB OTCEYECHUS, C MOMOIIbID KOTOPOTO PEIIAIOTCS 3aJa4yu LEJIOYUCICH-
HOT'0 MPOrPaMMUPOBAHUS

OIWH U3 TPYyNIbl METOAOB ONpPEACICHUS IEePBOHAYAIBHOTO OIMOPHOTO IIJIaHA
TPAHCIIOPTHOM 3aa4u

Merton CCBCPO-3allaIHOTO yTIJia 3TO

a)
0)

OJIMH U3 METOJIOB ITPOBEPKH OMOPHOIO IUIAHA TPAHCIIOPTHOM 33/1a4d Ha ONITUMAJIBHOCTh
OJMH M3 KOMOWHATOPHBIX METOJIOB TUCKPETHOI'O NMPOrpPaMMHPOBAHHUS, MPU KOTOPOM
TUIEPIUIOCKOCTh, OlpenessemMas 1eneBod (yHKuuel 3anadu, BJAaBIMBAETCS BHYTPb
MHOT'OI'PaHHHUKA IUIAHOB COOTBETCTBYIOILIEH 3aa4y JIMHEHHOIO IIPOrPAMMUPOBAHUS 10
BCTpeuu ¢ OpKalieil 1e0uncIeHHON TOYKOM 3TOro MHOTOrpaHHUKA

OJIMH U3 METOJOB OTCEYEHHs], C IIOMOLIBI0 KOTOPOIO PELIAIOTCS 3aJaud LCJIOYUCIICH-
HOTO IIPOTrpaMMUPOBaHUS

OIMH U3 IPyNNbl METOAOB OIpele/ieHHs NEePBOHAYAJIBLHOIO0 OIOPHOIO ILJIAaHA
TPAHCIOPTHOM 3a/1a4u
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37. B 3aayax TMHAMUYECKOT0 MPOrpaMMUPOBAHHMSI IIAaTrOBOE YIIPABIIEHUE JTOJKHO BHIOMPATHCS
a) € y4eToM MOCJeACTBHI B Oyaylem
0) C yd4eToMm MpeaIIeCTBYIONINX II1aroB
B) HAWIy4LIMM JUIs JAHHOTO I1ara
r) JIydlle, YeM Mpeblayliee

38. MeTox TMHaMHAYECKOro MPOrpaMMHUPOBAHUS IPUMEHSETCS IS PEILICHHUS
a) 3a]a4, KOTOPbIE HEJb3sl IPEACTABUTh B BUJIE MOCIIE0BATEIBHOCTH OT/IEIbHBIX 1IArOB
0) MHOrOIIATOBBIX 33724
B) TOJBKO 3a/a4 JINHEHHOTO POrpaMMHUPOBaHUS
r) 3aJa4 MaKpOIKOHOMHUKH

39. [IpuHruun ontTuMaibHOCTH belsiMana COCTONUT B TOM, 4TO

a) KakoBbl Obl HM ObLIM HA4YaJbHOE COCTOSIHME Ha JIIO0OM IIare W yIpaBiieHHe,
BbIOpAaHHOE Ha JTOM IIare, MOCJeAyIIIUe YNPaBJeHUs] J0JKHbI BbIOUPATHCS
ONTHMAJIbHBIMH OTHOCHTEJIbHO COCTOSIHUSI, K KOTOPOMY NPHAET cHUCTeMa B KOHIE
JAHHOIO HIara

0) COBOKYMHOCTb NIPUHUMAEMBIX pEIICHHIH 00ecreunT HanOOIbIIYIO JJOKATBHYIO BBITOly Ha
Ka)KJIOM II1are mporecca

B) COBOKYIHOCTb NPUHUMAEMBIX pEIIEHUH 00ecreunT HauOOIbIIYyIO JIOKAIbHYIO BBITOly Ha
IIOCJIETHEM IIare rnporecca

I) HET NPaBWJIBHOIO OTBETA

40. YacTp MaTeMaTH4YECKOr0 NMPOTrPaMMMPOBAHM, 3aadaMi KOTOPOM SBJISETCS HAaXOXKIACHHE
JKCTpeMyMa JIMHEHHOM 11eN1eBO pyHKIMU Ha AOMyCTUMOM MHOYKECTBE 3HAUEHUN apryMeH -
TOB Ha3bIBACTCA

a) JIMHeHHOe NpPOorpaMMHUpPOBaHHeE
0) IMHaMUYecKoe MPOrpaMMHPOBAHUE
B) KBaJpaTUYHOE IPOrpaMMHUPOBAHKE
I) JHUCKPETHOE IPOrpaMMHUPOBAHUE

41. K xakoMmy Kiaccy Mojelieii MOKHO OTHECTH CIHYEYHBIH KOPOOOK, €Cli MPECTaBUTh €ro
Moenbio cucteMHoro 6sioka I[TK mpu miianupoBanuu cBoero pabouero mecra?
a) 9TO WJeaNbHasA, MaTeMaTHYECKast MOJICITh
0) 9To BelllecTBEHHAs, HATYpHAas MOJIEIb
B) JTO BellleCTBEHHas, (p3n4yecKas Mojae/b
I') DTO HE ABJISIETCS MOJICTIBIO

42 . Kakas u3 3a71a4 He UMeET aHATUTHIECKOI MoIenn?
a) TMOUCK OMTUMAIBLHOTO PAacKpos JucTa (haHepsbl
0) AEMOIyJISIIIUS aHAJTOTOBOTO CUTHAJIA
B) pacyeTr pacxoja TOILTUBA MO 3aJJaHHOH (hopmyIie
I) Ppacrno3HaBaHUe TEKCTa

43. Kakast MaTeMaTl4ecKast MOJIEIIbL HE OTHOCUTCS K CTOXaCTHYECKUM?
a) WIeaNbHBIN Ta3
0) KBaHTOBBIN OCLUJUIATOP
B) MaTepHaJbHasi TOYKa
T') HU OJIHA U3 MPE/JIOKEHHBIX

44. MarepuanbpHas TOUKa 3TO HE TOJBKO MaTeMaTH4ecKasi, HO U
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a) HaTypHas MOJEb
0) ¢usndeckas MoaeIb
B) HAarJIsiIHAsi MO/IeJIb
r') 3HAKOBas MOJIEINb

45. Bo BpeMs moHCKa JTy4Ilero pe3yjabTaTa ObUTH MMOCTPOCHBI JBE Pa3IMYHBIC MAaTEMaTHICCKUE
MOJIEJH: SKCIIEpUMEHT Ha DBM, Moaenupyonuii cucteMy atoMoB, U nuddepeHmanpuas
CHUCTEMa ypaBHCHWH, peIIeHHAs YHCICHHO, OT JBYX IOJYYEHHBIX PE3yJbTaTOB B3sIU
CpeIHEKBaIpaTUUHbIA. MOXKHO JIM CUUTATh TAKOW METOJ MOJIEIbIO?

a) Ja, 9TO BEIICCTBEHHAs, MaTeMaTUYECKast
0) 1aa, 370 HaeaJbHasi, MATEMATHYECKAS
B) J1a, 3TO BEIIECTBEHHAs HAaTypHas

r) HET

46. Kakoe MakcuMaibHOE KOJIMYECTBO MOJIETIEH OMHOTO 00BEKTa MOKHO COCTaBUTH?
a) J11000€e KOJIM4eCTBO
0) 1
B) 3
r) 7

477. CKOJIBKO KJIACCOB MOJIENEN CYILIECTBYET?
a) 4
0) 2
B) 3
I) HET NPaBWJIBHOIO OTBETA

48. Kakue Moenu OTHOCSTCS K KJIaCCy BEUIECTBEHHBIX MOJIENEH?
a) ¢usnyeckue, HAaTypHbIe
0) upaeanbHbIE, (HU3NUECKHE
B) HAarJISJIHBIE, H/ICATbHBIC
T) HaTypHbIE, HJIeaTbHbBIE

49. Kakue Mozieny Helb3sl OTHECTH K KJIAcCy MBICIEHHBIX Mojenen?
a) Qusnueckue
0) HaTypHbIe
B) MaTeMaTH4YecKue
I') HarjsJiHbIe

50. Kakue mojenu BXOIST B COCTaB UJICAIbHBIX MAaTEMaTUUECKUX MOJICICH?
a) aHaJUTHYECKHe, PYHKUMOHAIbHbIE, IMUTALMOHHbIE, KOMOMHHUPOBAHHbIE
0) aHanoroBBIC, CTPYKTYPHBIE, TeOMETpPHUECKUE, rpaduueckue, UPPOBbIe U KUOSPHETHYE-
CKHe
B) CHMBOJIBI, aT(aBUT, S3BIKH MPOTPAMMHPOBAHUS, YIOPSIOUYEHHAs 3aMUCh, TOMOJIOTHYE-
CKasi 3allMCh, CETEBOE MPECTABICHUE
I') HET NIpaBUJIBHOTO OTBETA

51. B yem 3akitovaeTcsi HOCTPOCHUE MaTeMaTUYECKON Mo 1eTu?

a) B ONpPEJEIICHUU CBS3€M MEXIy TEMU WM MHBIMU MPOIECCAMU U SIBICHUSMH, CO3JIaHUN
MaTeMaTUYECKOro armapara, MMO3BOJISIONIETO BbIPA3UTh KOJIMYECTBEHHO M KaYECTBEHHO
CBSI3b MEXJy TEMH WJIM WHBIMH TIPOIIECCAMH W SIBJICHHUSMHU, MEXIY WHTEPECYIOIIMMHU
CHeIMaliCcTa MaTeMaTHYECKUMHU BeTMYMHAMU, U (DaKTOpaMHU, BIUSIONIMMHI Ha KOHEUHBIH
pe3ynbTaT
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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 4eM COCTOUT CyTh KOMIIBIOTEPHOTO MOJEIUPOBAHMS?

a)

6)
B)

r)

HA OCHOBE MaTeMaTH4YeCKoil mojaeau ¢ nmomoumbio IBM mpoBogurcsi cepusi BbI-
YHMCJIUTENbHBIX IKCIIEPUMEHTOB, T.€. HCCJIeIYIOTCS CBOMCTBA 00bEeKTOB MJIM NPOLec-
COB, HAXOJATCH HUX ONTUMAJIBHBIC MAPpaAMETPbI U PEKUMBbI paﬁoTbl, YTOYHHAECTCHA
Mo/jelb

B CO3/IaHUH MAaTeMAaTHYECKOW MOJIEITH UCCIIETyeMbIX 00BEKTOB

MIOCPEJICTBOM PACCMOTPEHHUS UCCIIEyeMbIX 00BbEKTOB ¢ TToMolsio 9BM npoBoauTcs ce-
pyuA BBIYUCIUTCIIBHBIX OJOKCIICPUMCHTOB, T.C. HCCICAYIOTCA CBOICTBAa OOBLEKTOB HWIIH
IPOIIECCOB, HAXOAATCS UX ONTUMAJIbHBIE TApAMETPhl U PEXKUMbI pabOThI, U COCTABIISAETCS
MaTeMaTH4decKas MOJIeb

B CO3JIaHMM TOYHOHN KOIIUHU HCCIETyeMbIX 00bEKTOB

74. Kakoit U3 >KCIEpUMEHTOB HauOoJiee BBITOJHO MPUMEHSTH IS MCCIEAOBaHUS OOJIBIIOTO
YHuCjia BAPUAHTOB MPOCKTHUPYEMOTO OOBEKTa WJIM Tpoliecca sl Pa3IuIHBIX PEKUMOB €0
JKCIUTyaTanuu?

IIPOTHO3HBIN
BBIYHCIUTEIbHBIN
HaTypHBIN

HET IIPaBUIIBHOIO OTBETA

75. Kakoe npeuMyniecTBO UMEET BBIYMCIUTENbHBIN SKCIIEPUMEHT MO CPABHEHUIO C HATYPHBIM
SKCIIEPUMEHTOM?

KOPOTKHE CPOKH M MUHMMAJIbHbIE MATePHAJIbHBIE 32aTPATHI
TOJIBKO KOPOTKHE CPOKH IMOJIYYEHUS PE3YIBTATOB

TOJIBKO MUHUMAJIbHBIE MATEPUAIIBHBIE 3aTPaThI

HET IPaBUJIBHOIO OTBETA

76. KakuMu MeTOMaMH CIEAYeT PelIaTh CUCTEMBI, COCTOSIINE W3 CMEMIAHHBIX (JTMHEHHBIX U
HEJIMHEHHbIX) YpaBHEHUI?

a)
0)
B)
r)

TOYHBIMH
NpHUOJIMKEHHBIMHU

00a MmpeUI0KEHHBIX METOIa TOASTCS
HUKAaKHUMH U3 MPEAT0KEHHBIX

77. YKaxure CYHICCTBYIOIIUC TPYHUIIBI PCHICHUA MATCMAaTUYCCKUX 3a/layq

a)
6)
B)
r)

YUCJCHHbIC, TOYHbIC
HpI/I6J'II/I)KeHHBIC, TOYHBIC
YHUCJICHHBIC, HpI/I6J'II/I)KeHHI)Ie
AJIITOPUTMHUYCCKUC, HpI/I6J'II/I)KeHHBIe

78. Kakue MMPONICCChI OJIKHBI OTPAKATh MATCMATUUCCKHUEC MOJCIIN B 3a/ladaX IMPOCKTUPOBAHUA
WM UCCIICA0BAaHHUA MMOBECACHUSA PEATIbHBIX O6T)CKTOB, mponeccoB UiIn cucreM?

a)
6)

peanbHble (pU3MYeCKHe HeJHMHEHHbIe IPOLeCcChl, IPOTEKAKINe B pealbHbIX 00beK-
Tax

peanbHble MaTeMaTUYeCKHe HEJMHEHHbIe MPOIECChl, MPOTEKAIOIINe B peabHBIX 00bEK-
Tax

peanbHble (PU3HUECKUE TUHEHHBIE TPOIIECChl, MPOTEKAIOLINE B PealbHbIX 00bEKTaX
peasibHble MaTeMaTH4eCKHe JTMHEHHbIE MPOIIECCh], IPOTEKAIOIINE B PeaIbHbIX 00BEKTaX
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79. g 49ero MOTryT INPHUMEHSTHCS PEe3yJbTaTbl NMPOBEPKU AJACKBATHOCTH MaTEMaTUYECKON
MOJIENIU M PeaIbHOI0 00bEKTa, MPOLECcCca WA CUCTEMBbI?
a) TOJIBKO JUIsl KOPPEKTUPOBKU MaTeMaTUYECKOM MOenu
0) TOJBKO Ul PEUIeHHUs BOIIPOCA O MPUMEHUMOCTH OCTPOCHHOM MaTeMaTHUECKOM MoJIenn
B) VISl KOPPEKTHPOBKH MAaTEeMAaTH4YeCKOM MO WM VISl pelieHUsl BOIPoca O Nmpu-
MEHHUMOCTH IOCTPOEHHOM MATEeMATH4YeCKOI MOJeJH
I) HEeT MPaBWJIbHOIO OTBETA

80. YTo mpoucXOauT ¢ pe3ysbTaTaMHu MCCIeT0BaHWA Ha DBM mpu npoBepke aJeKBaTHOCTH
MaTeMaTHYeCKOW MOJIENIN M pealbHOI0 00BEKTa, Mpollecca UiIH CUCTEMBbI?
a) CpPaBHMBAIOTCS € Pe3yJbTATAMM IKCIIEPMMEHTA Ha ONBITHOM HATYpPHOM o0pa3ue
0) MpUHUMAIOTCS B KAYECTBE UTOTOBBIX PE3yJIbTATOB
B) He NPUHUMAIOTCS BO BHUMAaHUE
I) HET NPaBWJIBHOIO OTBETA

2J0TAIl - YMETH

KoMmiekT npakTuyeckux pador
[TpakTrueckue paboOThI CITyXaT JJIsl CAMOCTOATEIbHOU paboThl CTYIEHTOB HaJl yY€OHBIMU
3aJjJa4aMH C TEJIbI0 BRIPAOOTKH M 3aKPETUICHUS IPAKTHUECKUX HABBIKOB.

IIpakTHyeckas padora nmo temam "Mopenun n ux kiaaccupukanusa', «Moaeanposa-
HHE).
OTH TeMbI MPEANOIAraloT U3yUYeHNUE Pa3IMIHBIX BUJOB MOJEIEH, UX MPUMEHEHHE B (U-
3WKE U KJIACCU(DHUKAIUIO 110 PA3TUYHBIM ITPU3HAKAM.
Inan npakmuyeckoii pabomol:
1. BBenenue
1.1 Onpenenenue nouatus "Mosens" B husuke.
1.2 3HadeHne UCTIOIB30BAHMS MOJICIEH B (PU3UYECKUX MCCIICIOBAHUSIX.
II. Kimaccuduxkarust Mmonened B pu3uke
2.1 ®dusuueckue MoaeIn —
2.1.1 MakpocKOIn4ecK1ue MOJENN —
2.1.2 MUKpOCKOITMYECKHUE MOJICIU —
2.1.3 CraTuctudecKkue MOACIH
2.2 MaTteMaTH4UeCKHE MOJETHU —
2.2.1 AHanmuTU4YeCKHE MOJCIIH —
2.2.2 YucieHHbple MOJIEIN —
2.2.3 CUMBOJIBHBIE MOAEIN
2.3 DMIUPUYECKUE MOJIETTH —
2.3.1 OnbITHBIE (IKCTIEPUMEHTAIBHBIC) MOACIIH —
2.3.2 DKkcnepTHbIE MOJICIIH
II1. IIpumeps! npuMeHeHus: Mozienei B pusuke
3.1 Mojenb raHeTapHON CUCTEMBI.
3.2 KBaHToBasi MEXaHMKa KaK MOJIeJIb MUKPOMHUPA.
3.3 Mojenb 37eKTPOMAarHUTHOTO TTOJIS.
IV. IlpumeHeHne MaTeMaTUYECKUX MOJIEIIeH
4.1 Pemenne GpU3MYECKUX 3a71a4 C UCIIOIb30BAHHEM aHATUTHUYECKUX MOJICIICH.
4.2 CumyJI1HUU C UCTIOB30BAHUEM YUCIICHHBIX METO/OB.
V. 3akmoueHue
5.1 IlogBencHKUE UTOTOB.
5.2 3HaueHHEe MOHUMAaHUS U UCTIOIB30BaHUSI PA3JIMYHBIX BHJIOB MOJICIICH B (PU3HKE.
VL. Ilpaktuyeckue 3aganus (110 BEIOOPY)
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6.1 Pa3paboTtka cBoel Moenu st OObSICHEHUs (PU3HMUECKOTO SIBICHHUS.
6.2 AHanu3 Hay4YHOU CTaThH, B KOTOPOW UCIOJIB3YETCS MOJIEeTh, M 00CykneHue e€ 3(hpexTuBHO-
CTH.
Pexomenoayuu:
[TognepxuBaiiTe TEOPETUUECKYIO YaCTh PUMEPAMU U3 PEaIbHOM KU3HU U UICTOPUU HAYKHU.
Jnst pa3aenoB o mpuMepax MpUMEHEHHS MOJIeiel, pACCMOTPUTE COBPEMEHHBIC HCTOPHH HCCIIC-
JOBaHUH.
[To BO3MOXKHOCTH MPOBECTH COOCTBEHHBIC SKCTICPUMEHTHI WJIM YUCIECHHBIC CUMYJISIIUA. 3a/1a9n
MO>KHO BBIOPATh CAMOCTOSITENBHO.
DTOT TUIaH MPEOCTABISET OCHOBHYIO CTPYKTYPY ISl paOOTHI, HO BBl MOKETE BHOCHTH H3MEHE-
HUS B 3aBUCHMOCTH OT KOHKPETHBIX TPEOOBaHUN U BO3MOKHOCTEH.
IIpumepsl 3axau:

1.ABTOMOOMIIb IBHKETCSI CO CKOPOCTHIO 36 KM/Y MO 3aKpYTIEHUIO JOPOTH paguycoMm 2
M. Onpenennure HeHTPOCTPEMUTEILHOE YCKOPEHHE?

2. Teno cosepuiaet 240 MoJHBIX 00OPOTOB 32 2 MUHYTHI. YeMy paBHBI 4aCTOTa U MEPHOA
ero obpareHus?

3. Haiinure ckopocTh M mepeMelieHue Benocuneaucta yepes 20 ¢, ecnu ero HayaiabHas
CKOpOCTh paBHa 4 M/c, a yckopenue 0,3 m/c??

4. Onpeenure MECTO U BPEMSsI BCTPEUU JIBYX TeEJl, €CJIM YPaBHEHUS UX JIBMXKCHHUS UMEIOT
BUI: X;=5-5tux,=15-10t.

Bapuanr 2

1.3a 5 ¢ Teno coepmaer 100 monaBIX 060poTOB. KakoBa yacTora u mepuos ero obdparie-
HuUsA?

2. ABTOMOOWJIb JIBIJKETCS CO CKOPOCTBHIO 72 KM/Y IO 3aKPYTJICHHIO JIOPOTH PATAYyCOM 2
M. Onpeenure HEHTPOCTPEMUTETBHOE YCKOpeHue?

3.MoTtouuknucT asurajics ¢ yckopeauem 0,37 M/c? M Ha9anbHOU CKOPOCTBIO Vo=0,5 M/C.
Onpenenutb CKOPOCTh U MEPEMEIIEHHE MOTOIIMKIIUCTA uepes3 4 C.

4. OmpeiennuTe MECTO M BPEMSI BCTPEUH JBYX TEJ, €CIIM YPaBHEHUS MX JBI)KCHHUS UMEIOT
BUI: X1 =5 +tux,=20-2t.

IIpakTyeckas padora no teme «KomnbotepHoe rpaguyeckoe MoaeTHPOBAHUE»
PexomeHamm 1 COBETHI 10 CO3JJAaHUI0 MOJIENIEH Y30pOB ¥ IpadMKH B pa3IHMYHBIX ITPOrpaMMax.
1. MopesmpoBaHue «KMyapoBoro» y3opa:
o MHcnonb3yiiTe mporpammsl Ui BeKTOpHOU rpaduku, Takue kak Adobe Illustrator
niu Inkscape.
Co3paiiTe OCHOBHOM y30p, UCTIOJIB3Ysl TEOMETPHUYECKUE (POPMBI MITH KUCTH.
[Tpumennre 3pdext "Mozanka" nin "l[lukcenmzamusa” st co3panus ¢dexra
Myapa.
o OKCIepUMEHTHPYUTE ¢ Pa3HBIMH LIBETAMH U OTTEHKAMHU JJIS IOCTUKECHUS JKe-
naemoro 3¢ ¢ekra.
2. MoaeanpoBaHue y30pa-«3Be31a»:
o Pabortaiite ¢ rpadpmueckumu pegakropamu win 3D-MonennpoBanueM, Hanpumep,
Blender nim Adobe Photoshop.
o Co3naiiTe OCHOBHYIO (pOpMY y30pa, UCIIOJB3YsI JMHUU U (POPMBI, HAlpUMep,
KPYTH WIH 3BE3/IbI.
[ToBTOpsiiTe N MacITAOUPYHTE 3JIEMEHTHI, YTOOBI CO3JaTh 3BE3/IHBIN y30pP.
DKCIEPUMEHTUPYHTE € IIBETAMHU, TEHBIO U IPO3PAUYHOCTBIO JJIS IPUAAHUS Y30py
MHTEPECHOT0 BUJA.
3. MoneaupoBaHue y30pa-«1epeBo»:
o Hcnonb3yiiTe mporpamMmsl JUIsl pUCOBAHMSI WM BEKTOPHOU TpauKH.
o Hapucyiite cTBOJ AepeBa U BETBH, UCTIONb3YS PA3IUYHbIe KUCTH U HHCTPYMEHTHI.
o JloGaBbTe IUCTHS WM y30PHI Ha BETBAX, YTOOBI CO3/1aTh JIETAIIH.
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o OKCIepUMEHTHPYUTE ¢ TEKCTYPaMu M TEHSIMH Ui 100aBIeHUs 00bema.
4. MopaeanpoBaHue 1eJI0BOil rpaQuKu:

o Hcnonb3yiiTe nporpamMmsl sl CO3AaHUS AUArpaMM U IpapUKoOB, TAKHE KaK
Microsoft Excel, Google Sheets nnu gaxxe Adobe Illustrator.

o BriOepure moaxoasamuii THI TpaduKa I iepeaadu nHGopMaun (Kpyrosas
JMarpaMma, crojaouaras quarpaMma u T. 11.).

o Pabortaiite ¢ uBeTamMu, OAMUCAMU U JETEHIOM, UYTOOBI CAEIATh rpadUuK YETKUM U
MOHSATHBIM.

o OOparure BHMMaHUE Ha MCIIOJIb30BaHUE LIPUPTOB U CTUIIEH IS IPUIAHUS TIPO-
deccruoHanbHOrO BUA TpaduKaM.

He 3a0bIBaiiTe SKCIEpUMEHTHPOBATD, 100ABIISATH CBOW CTUIIb M TBOPUECKH MOJIXOJUTH K CO3/1a-
HUIO Y30pOB U IpaduKu.

IIpakTHyeckue padorsl Mo Teme «MaremaTHyeckue MoaeaIu (pU3MYECKHX MpoLec-

COB»
Pabota 1. MaremaTnueckasi MOZIENIb pABHOYCKOPEHHOTO JIBUKECHUS TeIa.
Xoo pabompwi:
PaccMOTpUM OCHOBHBIE JIEMEHTHI MOJICTIH:
1. Ob6o3nayeHnus:
(s) - mepemertenue (yTh);
(u) - HaUaIBHASL CKOPOCTH;
(V) - KOHEYHasI CKOPOCTh;
(a) - yckopeHue;
(t) - Bpems.
2. @®@opMyJibl pABHOYCKOPEHHOTO IBHKEHUSI:

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

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

o YpaBHeHME NIYTH B 3aBUCHUMOCTH OT HAYAJIbHOI U KOHEYHOI CKOPOCTH: [S =
\frac{u + v} {2}t]

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

3. Ilpumep MCMOJIb30BAHUSA:

o [Ilpeanonoxum, y Hac €cTh TEI0, HAUMHAOIIEE ABMXKEHHE CO cKopocThio (u = 10,
\text{m/c}), yckopenue (a =2 , \text{m/c}"2), 1 Mbl XOTHUM HAlTH NIepEMEIICHHE
nocie (t=3, \text{c}).

o MHcnone3yem ypaBHeHue nepemerienus: [s = ut + \frac{1}{2}at"2] [loacraBnsem
u3BecTHbIe 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. Pemenue:

o PaccuutsiBaeMm 3HaueHue (s).

D10 6a30BbIi puMep. B 3aBUcHMMOCTH OT BEIOpaHHOM 3a/1aul M U3BECTHBIX JAHHBIX, BBl MOXKETE
UCTIONTB30BaTh pa3IMIHbIe KOMOMHAIINY YPaBHEHUIA.
Sagaun:

1. Kakyto cuiy crneayeT NpuioXKUTh K SIIUKY Maccol 20 Kr, 4ToObl MPUIIOJHAT €T0 C
yckopenneM 1 m/c*?

2. TMaccaxup nudrta mocrtaBuwi Ha mon yemonan Becom 40 H. Korma nudt navan omyc-
KaThCsl BHM3, CHJIa PEaKLMHU ONOpHI, JEHCTBYIOIIAas HAa yeMojJaH, yMmMeHbImiaack 10 35 H. Ha
CKOJTBKO TIPH STOM YMEHBIIUJICS BeC YeMo iaHa?

3.Macca s6moka 40 r. C xakoil cunoit oHO mputsaruBaercs: 3eMi€i? CKOJIbKO BpEeMEHU
OHO OyJIeT maaath ¢ s’0JIOHH, €CIIM BETKa, Ha KOTOPOW OHO BHCENO, HaXOAMIAch Ha BEICOTE 2,4 M.

4. Teno maccoii 4 kr aBuKeTcs ¢ yekopenueM 0,5 m/c*. YeMy paBHa cuiia, cooOIIaroIast
TeJy 3TO YCKOpeHHue?

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
a=31rpag a B Adverky B22 dopmyny ANA BbIYMCIEHWA KOOPAWHATBI X MAYMKA
ANA 3afaHHbIX HaYabHbIX yCnoBWA: =B1942*SIN(PAAWAHBI(2*B20))/9.81

8| Bblgenvtb
suediky B22 1 Moabop napameTpa i

BEBECTW —3afaHHEE SHAYEHKUA —~
|sEs522 - |

KOMaHLy Huedika dopmyn o
Om
L KoHeuHoe sHaueHHe PS 24 |

Moabop

it B%20 = |
napametpa.__]. | HIMEHAEMAA AMERKa |$ 5 ;I it

Ha
nosBMBLLEACA
AManorosoin
naHenu BBecTr
B none
KoHe4yHoe
3HaveHue
KOOPAWHATY
BAvxHEro Kpas
nnowaakm — 25.

B none
M3IMeHAeMan
a4eiika BBeCT
afipec AYenkw,
cojepxalled
3Ha4YeHwWe yrna
(B AaHHOM
cnydae $B%20).

9| MNocne wenyka
no kHonke Ja StarOffice Calc i

Ha MoaBop napametpa BEN YAa4HEIM.
NoABMBLUEHCH Bctaeute pezynetar (29 0) B TekyWw v ANEAKy?
nadHenwu Oa
StarOffice Calc
B A4eiky B20
Byger
3anvcadHo
3HadeHwe 29,0.

10 MoBTOPWTL NpoLUeaypy Nogbopa NapaMeTpa 415 NonajaHwsa B JansHWIA Kpaii nnowaaku,
B AYerke B20 nony4uM 3HaveHne 33,2, Takmm obpasom, cywecTByeT AWana3oH 3HavYeHWiAa
yraa bpocaHwa oT 29,0 4o 33,2 rpagycoB, B KOTOpoM obecneyMeaeTcs NonajaHne g

MAOLWAAKY.

11| MOBTOPUTE MPOLEAYPY ONPeLeneHInd AWana3oHa YIoE NPW HaYyansHOM 3HaueHuK 55
rpag nony4yumM 3Ha4eHua NpejenbHLIX YINoB 56,8 M 61,0 rpagyca. C yYeToM TOUHOCTH
EbLIYWMCNEHWA JaHHbIE ANA 0BOWX AWanasoHOE YINOE NOATEEPXAAT Pe3yNbTaTkl,
NONyYeHHEIE NPW MCCNEL0BAHMM KOMNBHTEPHOM MOAENW Ha A3bIKE ABCPascal

IIpakTnyeckune padorsl mo Teme «KoMmbrTepHoe MoaeJMpOBaHHE CJAYYAWHBIX
MPOIECCOB)
[TpakTudeckas pabota. «MoenpoBaHHe CUCTEM MacCOBOTO OOCITYKHBAHUS.
BrInomHUTE MpeIo’KeHHbIE 3a/IaHus, 03HAKOMHUTHCSI C UCIIOJIb30BAaHUEM BO3MOXKHOCTEH CpeJbl
Excel nns mopenupoBanus CMO.
Xon paboThl:
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1. B cpene Excel umutupoBath npoiiecc o0CIyKUBaHHUs MOKyIaTeNneil B ouepenu ¢ of-
HUM TPO/IaBIIOM U B CHCTEME C OTKa3aMH.

2. UccnenoBarh 3aBUCUMOCTBH CPEIHETO BPEMEHH OXHJIAHUs (KOJIMYECTBAa OTKA30B) OT
BXOJIHBIX TTapaMeTPOB MOJIETU

[TpakTnueckas pabota «MoearpoBaHUE CTOXaCTUYECKUX CUCTEM)
BrImonHUTh 3a7aHus, O3HAKOMHUTBHCS CO CIOCOOAMHU TEHEpaluH CIy4dailHBIX BEJIUYUH Ha
KOMIIBIOTEPE.
Xon paboThI:
1. IIpousBecTn MoAEIMPOBaHNE YKA3aHHOTO CIIyYaiiHOTO MpoIiecca.
2. O1IeHUTh 3HAYEHUS YKA3aHHBIX B BAPUAHTE BBIXOHBIX [TapaMETPOB MOJIEIH.

3a/iaHus K BBITIOJTHEHHUIO Pa0OTHI

3anucaTh aNTOPUTM U TPOTPAMMY MOJICTUPOBAHHS CIydalHBIX 4dmcell. VIcXomHble HaHHBIE K
MOJICJIMPOBAHUIO JOJIKHBI COOTBETCTBOBATh BapHaHTY 3aJaHui. BhIBECTHM Ha 3KpaH IuCILIEs
3HAYEHMS CIIy4alHbIX BEJMYMH, paclpeesIeHHbIX M0 COOTBETCTBYIOLIEMY 3aKOHY pacrpezese-
HUSL.

Bapuantsl 3ananui
A. Tlomyuuts 50 3HaYeHHUH IUCKPETHOM CiydyallHOM BETWYMHBI, PACHPEICICHHON 10
3aKOHY PaBHOMEPHOU IUIOTHOCTH.

BepoATHOCTHEIH 3aK0H IInoTHOCTH AnroputMm
BEPOATHOCTH 3aKOHA
e . Vo -4t
TToxazaTennHEIH 2aK0H fiy=%x e I = —1.111}1
—I’?U*ﬂz 1

3aKoH Penes )= 2 2re T T = E’/THJ‘
3akoH BeiiGyia n-1) —{ )’ _1, :

F@&)y=m " e I =4Iy,
3aK0H paBHOMEPHOH Fix)=1/(b-a) Xi=(b—a) *y;+a
ITOTHOCTH
HopMalbHEIH 3aK0H ~{x%)’ X;=arg O (Y} o(X) +Xcp

207

1
f(x)—me

3HaveHus X U P(x) B3s1b u3 Tab1.

Bapuanr | XapapakTepHCTHKa 3HadeHHe

1 X; 0.0 1.0 2.0 3.0 4.0 5.0
P(xy 0.1 0.2 0.3 0.4 0.5 0.6

2 X; 3.0 5.0 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(xy) 0.15 | 0,35 | 0,20 | 0,20 | 0.10 -

4 X; 2.0 3.0 4.0 5.0 - -
Pix;) 0.3 0.2 0.1 0.4 - -

5 X; 2.0 4.0 6.0 8.0 - -
P(xy 0.25 | 0,35 | 0.15 | 0,25 - -

b. Iomyunts 20 3HaYE€HMI HENPEPHIBHOW CIIy4YaWHOW BEIWYHUHBI, PACHpeeICHHON IO
3aKOHY

f(6)=na"m e

3HaYeHMsI N U A JJIs1 COOTBETCTBYIOIIETO BapHaHTA B3ATh U3 TaOIHUIIBI.
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3HadeHHs 110 BapHaHTaM

BennunHa 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 0,5 | 1.5 2.5 3.5 2.0 3.0 4.0 0.5 1.0 | 1.5

KonTpoabHble BOIpochl
1. Ilepeuncnure npeuMyIIeCTBa UMUTALMIOHHOTO MOJIEIMPOBAHHUS.
2. HazoBuTE OCHOBHBIE HTalNbl CTATUCTUYECKOTO MOAEIUPOBAHUS.
3. YTo noHuMaeTcs Moj TOUeYHON U MHTEPBAIbHOMN OLIEHKOM CIIy4aiiHON BEJINYMHBI?
4. B yeM cymHocTh MeTo1a MonTe-Kapino?
5. KakoBbI ciocoOBI TeHEPHUPOBAHUS PABHOMEPHO paclpe/ie]IeHHON CIlydaifHON BEJIMYMHBI?
6. KakoBbl 0COOEHHOCTH MOJICTMPOBAHMSI TUCKPETHON CITy4YallHON BETUYHHBI?
7. KakoBbl 0COOEHHOCTH MOJICIMPOBAHUS HEIIPEPHIBHON CITy4aifHON BEJIMYMHBI?

3 OTAIl - BJAJAETH
Bomnpocsl k 3auery

1. Omnpenesenune moaean:

Hanummure kpatkoe onpenesieHue NOHATHS "MOJIeTb" B KOHTEKCTE HAYKU U TEXHHUKH.

2. dyHaaMeHTAJbHOE CBOICTBO MOJeJIei:

OO0BsicHUTE, 4TO Takoe (yHAAMEHTAITHHOE CBOMCTBO MOJICIICH U IPUBEIUTE IPUMED U3
peanbHOro MUpA.

3. Kuaaccupuxkauus Mmoaesei:

CocraBbTe CHCOK OCHOBHBIX TUIIOB MOJIEJIEH ¢ KPAaTKUM OMHCAaHUEM KaXKJ0TO.

4. 3HakoBbIe MOJEJIN:

Hccnenyiite KOHUEMIMIO 3HAKOBBIX MOJIENIEH U OMUILINTE UX IPUMEHEHHUE B TPAKTUKE.

5. KommnbrTepHbIe MOJEJIN:

[IpuBenute mpuMepsl KOMIBIOTEPHBIX MOJIENIEH U PACCKAXKUTE, KaK OHU HUCIIONB3YIOTCS B
Pa3IUYHBIX 00JIACTSX.

6. JTanbl MOAEJIMPOBAHHUSA:

OnumuTe OCHOBHBIE ATAIbI MPOLECCAa MOJAECTUPOBAHUS C IPUMEPAMHU Ka)A0ro dTara.

7. Cnoco0bl HcciIeJ0BaHUs MOJieJIeii:

Pacckaxute 0 pa3nu4HbIX METO/IaX UCCIIET0BAHUS MOJEIEH U NX TPUMEHEHUU.

8. IlpumeHeHme MoaeJieil B HayKe:

OO0bsicHUTE, KaK MOJIETTH PUMEHSIOTCS B HAYYHBIX UCCIIEOBAHUSX, PEAOCTAaBbTE KOH-
KpPETHBIE PUMEPHI.

9. IlpumeHeHue MojeJieil B TEXHUKe:

Paccmotpute npuMeHeHue MoieNiel B MHKEHEPUU U TEXHUKE, MPEIOCTAaBUB MPUMEPHI
YCIEUIHBIX PEIICHUM.

10. PoJan Moaeseil B HHHOBAIUAX:

Pa3bsicHuTe, Kak MOJEIMPOBAHNE BIMSIET HA NMPOLIECC MHHOBALUH, IPEIOCTABUB IPUME-
PBI U3 COBPEMEHHOM IPAKTHUKHU.

4. METOANMYECKHNE MATEPHAJIbI, OIIPEAEJIAIOUIUE ITPOLIEAYPBI OLIEHMBAHUW A
3HAHM, YMEHM, HABBIKOB U (MJIU) OIIbITA IEATEJIBHOCTH,
XAPAKTEPU3YIOIINX STAIBI ®OPMUPOBAHM A KOMITETEHII B ITPOIIECCE
OCBOEHUS OBPA3OBATEJIbHOM ITPOI'PAMMbBI

13TAIl - 3BHATH

Kputepun oneHuBanus pe3yabTaTOB TecTa
OrieHKa yCIEeITHOCTH MPOXO0KAEHHUS TECTa OTIPEICIISICTCS CIIEIYIONIEH CeTKOM:
oT 0% 110 29% — «HEeyJOBIETBOPUTEIBHOY,
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oT 30% 10 59% — «yAOBIETBOPUTEIILHOY;
60% — 79 % — «xopouioy;
80% -100% — «OTAMYHOY.
Kuwum k Tectam

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

2J3TAIl - YMETH

KpuTepml OICHUBAHUA BbINMOJTHCHUA HpaKTI/I‘leCKOﬁ paﬁoTI)I

OneHka «OTJIHYHOY» CTABUTCS B TOM clIy4ac, eCin yanlHﬁCHZ

a) BBITIOJIHUI PabOTy B MOJHOM 00beMeE ¢ COOJII0IEHHEM HEOOX0IMMON MOCIIEI0BAaTEIbHOCTH
MPOBEJICHUS ONBITOB M U3MEPCHHUN;

0) caMOCTOSITENTFHO U paIlOHAIEHO BBIOPAJ M MOJATOTOBUII [T OTIBITa BCE HEOOXO0IMMOE 000-
pyZOBaHHE, BCE OMBITHI TPOBEN B YCIOBHSAX M PEKUMAaX, OOECHEUMBAIOUIMX ITOIyYCHHE
Pe3yJIbTaTOB U BBIBOAOB C HANOOJBIIEH TOUHOCTHIO;

B) B IIPEJCTABICHHOM OTYETE MPABMJIBHO W aKKyPaTHO BBIITOJHHI BCE 3aIHCH, TAOIUIIBI, PU-
CYHKH, YCPTCIKU, rpa(bmcn, BBIYMCJICHUSA U CACJIAT1 BBIBOJbI,

T') IPaBUIIHHO BHITTOIHII aHAIIN3 TIOTPELTHOCTEI;

1) cobnrogan TpeboBaHus 6€30MacHOCTH TPY/Ia.

Onenka «XO0pomHI0» CTaBUTCA B TOM Cliydac, €CJIIN BBIIIOJIHCHBI Tpe6OBaHI/I${ K OOCHKC 5, HO:

a) OTBIT TIPOBOJIMJIICS B YCIIOBHSIX, HE 00E€CIICUMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUM;
0) wiu OBLIO JOMYIICHO ABa-TPH HEJ0ueTa, WU He 0oJiee 0JHOM HerpyOoit OMOKH 1 OAHOTO
HEIOYETA.

OuneHka «yI0BJIETBOPUTEIBHO» CTABUTCA, €CIIM paboTa BBHIMOIHEHA HE MOJHOCTHIO, HO 00bEM
BBITIOJIHEHHOW YaCTH TAaKOB, YTO MOKHO CJI€JIaTh BBIBOJIBI, MJIU €CJIM B XOJ€ MPOBEACHUS OIbITa
Y U3MEPEeHU OBLITN TOMYLIEHBI CIIETYIOIINE OINOKH:

a) OIBIT MPOBOJMIICS B HEPALIMOHAIBHBIX YCIOBUAX, YTO IPUBEJIO K MOIYYEHHUIO PE3YIbTaTOB
¢ OoJIbILIEH MOTrPEIIHOCTHIO,

0) uiau B oT4yere OBLIN JOMYIICHBI B OOIIEH CIIOKHOCTH He Oojiee ABYX OIIMOOK ( B 3amHCAX
€IMHUI], U3MEPEHUIX, B BBIYMCICHUAX, Ipadukax, TabauLax, cxeMax, aHajJu3e MOTpelIHo-
CTe W T.1.), HE NPHUHLMIIMAIBHOIO JJIs JIaHHOM padoThl XapakTepa, HE MNOBJHUSABIIMX Ha
pe3yJbTaT BBITOJHEHMUS,

B) WJIN HE BBINOJIHEH COBCEM WJIU BBIIIOJIHEH HEBEPHO aHAJIN3 MTOTPEIIHOCTEM,
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r) UiIK paboTa BBHIMOJHEHA HE MOJHOCTBIO, OJHAKO 00BEM BBIIOJIHEHHOW YacTH TAaKOB, YTO
ITO3BOJISIET IMOJIYYUTh MPaBUJIBHBIE PE3YyJIbTAThl U BBIBOJBI 110 OCHOBHBIM, HMPUHIMIIHAIBHO
Ba)XXHBIM 3aJ1auaM paboThl.

OueHka «Hey10BJIETBOPUTEIBHO)» CTABUTCS B TOM CIIydae, €CIu:
a) paboTa BBINIOJIHEHA HE TMOJHOCTHIO, U 00BEM BBIMIOJHEHHOM YacTH paboThl HE MO3BOJISET
CZeJIaTh MPAaBUJIbHBIE BBIBOJIBI,
0) WK ONBITHI, U3MEPEHHUsI, BEIYUCIICHHS, HAOII0ACHUS IPOU3BOIMIUCH HENPABUIIBHO,
B) WIH B X0JI¢ pa0OTHI M B OTYETE OOHAPYKUJINCHh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEYEH -
HbIE B TPEOOBAHMAX K OLIEHKE «YyJIOBICTBOPUTEIHHOM.

3 OTAII - BJIAIETDH
Kpurtepun oneHnBaHus 3HAHUI HA 3a4yeTe

Onenka «3AYTEHO»

1. BepHoe mnoHHMaHue (UINYECKOM CYIIHOCTH pAacCMAaTPUBAEMbIX SIBICHUNH U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHM, a€T TOYHOE ONPEICIICHNE M HCTOJIKOBAaHHUE OCHOBHBIX
MOHSITUN, 3aKOHOB, TEOPHH, a Takke MNpPaBUIbHOE OIpejaescHre (QU3NMUECKUX BEIWYHH, HX
eIMHUI] ¥ CIIOCOOOB M3MEpEHHs; PABUIIBHO BBIMOJHACT YEPTEKH, CXEMbl U I'pauKU; CTPOUT
OTBET 110 COOCTBEHHOMY IIaHy, COPOBOXKIAET pacCKa3 HOBBIMHU MPUMEPAMHU, YMEET IPUMEHUTD
3HaHUS B HOBOM CUTyallMy NPH BBINOJHEHUH NPAKTHUECKUX 3aJJaHUI; MOXKET YCTAaHOBUTH CBSI3b
MEX1y U3y4aeMbIM U PaHee U3YUEHHBIM MAaTEepPHAJIOM I10 Kypcy (PHU3UKH.

2. MoXeT NOSACHATH SBJIEHUS, UCIIPABIIATH JOIYIIEHHbIE HETOYHOCTH, IPOSIBIISET 3HAHUS
¥ TIOHUMaHWE OCHOBHBIX TIOJIOKCHHH (3aKOHOB, TIOHITHH, (OPMYJI, TEOPHIA).

CB00O/IHO U ONEPATUBHO BJAJICET M3YUYEHHBIM MAaTEPHUAJIOM B CTAHJAPTHBIX CUTYyallUsX,
MPUBOIUT MPUMEPHI €r0 MPAKTHYECKOT0 MPUMEHEHHUS U apTyMEHThI Ha MOATBEPKICHUE ero co0-
CTBEHHBIX MBICIIEH.

3. YnoBieTBopsieT MUHUMAaJIbHBIM TPeOOBaHUAM K (POPMUPOBAHUIO KOMITETEHITUH.

Onenka «HE 3AUTEHO»

1. He mnoHumaer (U3NYECKYI0 CYIIHOCTh paccMaTpuMBaEeMbIX  SIBICHUH U
3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHil, HE JAET TOYHOE OINPEAEIEHUE U UCTOJIKOBAHUE OCHOBHBIX
MOHSITUH, 3aKOHOB, TEOPHH, a Takke MNPaBUIbHOE oOIpejaeseHre (QU3NMUECKUX BEIUYHH, HX
eIMHUI] U CIOCOOOB M3MEPEHUs; HE MPABUIBHO BBINOJIHSACT YEPTEKH, CXEMbl U TpaduKu; HE
yMeeT NPUMEHUTh 3HAHHS B HOBOW CUTYallUM TNPHU BBINOJHEHUM NMPAKTUYECKUX 3aJaHU; HE
MOKET YCTAaHOBUTBH CBSA3b MEXJYy H3y4aeMbIM U DAHEE M3YUEHHBIM MaTEpHAIOM IO KypCy
buzuku.

2. He MOXeT MOSACHATH SABIEHUS, UCIIPABIIATH JONYIIEHHBIE HETOUHOCTH, HE NPOSBISAET
3HaHUS U IOHHMaHUE OCHOBHBIX MOJIOXKEHUH (3aKOHOB, IOHATUH, POPMYJI, TEOPUIA).

He Brnageer n3y4eHHBIM MaTepHaloM B CTaHJIAPTHBIX CUTYyalUsAX, HE MOXKET IPUBECTU
IIPUMEpPHI €ro MPAKTUYECKOTO MPUMEHEHHS U apTyMEHThl Ha MOATBEPKACHHUE €ro COOCTBEHHBIX
MBICJIEH.

3. He ynoBneTBopsieT MUHUMAJIbHBIM TPEOOBAaHUAM K (POPMHUPOBAHUIO KOMIIETEHIINH.
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