[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: YebiHnA Mak afnepbesuy
Tomiocn: PeKTO;‘ﬂﬁcfnoe 00pa3oBarebHOe YUpeIeHHe BbICIIero 06pa3oBanus

Hara noanucarns: 2804 VI ey HapogHbI UHcTUTYyT JlM3aiina u CepBuca

YHUKanbHbI MPOrpaMMHbIA KIKOY:

49859¢83f65dd7c3ce7bb8a2Schbabb33ebcs8 (MOYBO MU /1uC)

Kadenpa matemaruku u unpopmatuxku

®OH/I
OIIEHOYHBIX CPEJICTB JUUISI MIPOBEJIEHUS TEKYIIETO
KOHTPOJISI YCOIEBAEMOCTHU U MPOMEKYTOYHOM
ATTECTAIIMM OBYYAIOIIUXCS MO JUCLHUITJIMHE

MATEMATHYECKOE MOAEJIUPOBAHUE OFBEKTOB "
MPOIIECCOB B BUPTYAJIBHOM CPEJIE

Hanpasnenue noarorosku: 09.03.03 [Ipuknagnas nndopmaTuka
HamnpasnenHocts (npoduib): PazpaboTka KOMIBIOTEPHBIX UTP U MIPUIIOKEHUN
C BUPTYaJIbHOM U JONOJHEHHOW PEaJIbHOCTHIO
KBanmudukanus Beinyckauka: bakanasp
['ox Habopa: 2025

ABtop-coctaButenb: Kongakos C.A.

Yemnaouuck 2025



PAGE \* MERGEFORMAT 3

COJAEPXAHUE

1. TlepeyeHb KOMIETEHIMI C YKa3aHHEM JTalloB MX (OPMUPOBAHHS B MPOIECCE OCBOCHHS
00PA30BATEITBHOM TIPOTPAMMBL........evtiuteeurertterteenteettenseentesutenteensesseenseentesaeenseenseeseenbeesateesateeeaseesanees 3

2. [Tloka3zaTenu ¥ KpUTEPHUU OILICHUBAHUS KOMIIETECHIMIA HA Pa3IMYHBIX 3Tanax ux GopMHpOBa-
HUSL, OIIUCAHUE KA OLICHHUBAHM. ....c.vvviiiiiiiiiiieiiiiieeiitteeiteeeieeesiaeesaaeesaeeeste e e e s snaaeeeeeesannaneeeeas 5

3. TumoBble KOHTPOJIbHBIC 3aJJaHUSI UM WHBIE MaTepHalIbl, HEOOXOJUMBIE JUIS OLICHKH 3HaHUM,
YMEHHH, HaBBIKOB U (WUJIM) OMbITa JESATENIbHO XapaKTePU3YIOIIUX 3Talbl (JOPMUPOBAHUS KOMIIE-
TEHIMHA B MPOLIECCE OCBOCHUS 00PA30BATEIBHOM MPOTPAMMBL......cvveeeenrearreieereeieeeireenireenieeenae 6

4. Meronuueckue MaTepHualbl, ONPEIEISIONINE NPOLeTypbl OLICHUBAHUS 3HAHUM, YMEHUH, Ha-
BBIKOB U (MJIM) ONBITA IEATEILHOCTH, XapaKTEPU3YIOIIHUX 3Tabl (HOPMUPOBAHHS KOMIICTCHIIUH B
MPOIIECCE OCBOCHUS 00PA30BATEIBHOM MPOTPAMMBL.......uvveerereeerureeernreeennreesnsreesnsreeesessnnsseeessnnssees 32



PAGE \* MERGEFORMAT 3

1. IEPEYEHb KOMIIETEHIIMM C YKA3SAHUEM 9TAIOB X ©POPMIPOBAHIA
B [NIPOIECCE OCBOEHUA OBPA30BATEJIbBHOU ITPOI'PAMMBI

[Ipouiecc wu3yueHuss AUCHUIUIMHBI «MaTeMaTHUeCKOe MOJCIMPOBaHUE OOBEKTOB H
MIPOLIECCOB B BUPTYaJIbHOM cpesie» HampaieH Ha (POPMHUPOBAHHE CIEAYIOUINX KOMIETEHIIHIA:

Koza u HaumenoBaume
KOMITETCHIINI BBIITYCKHUKA

KOI[ n HAUMCHOBAHUC I/IH,Z[I/IKaTOPa JOCTHUIXCHUA
KOMIIETEHIINH

OIIK-1. CriocobeH mpuMeHSTh
€CTECTBCHHOHAYYHBIC U 00II1e-
VWHXEHEPHbIE 3HAHMS, METOMbI
MaTeMaTUYeCKOro aHajau3a |
MOJEIIUPOBAHUSA, TEOpETUYE-
CKOT'O U IKCIIEPUMEHTAILHOIO
uccienoBanus B mpodeccuo-
HAJIbHOW JIESITEIBHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH, (U3UKU, BBHIYUCIIH-
TEJIbHOM TEXHUKHU U MPOrPaMMHUPOBAHUS

OIIK-1.2. Ymeer pemarh cTaHAapTHBIE MPOQPECCHOHATBHBIC
3a/1a4d C MMPUMEHEHUEM €CTECTBEHHOHAYUHBIX U OOIICHHXKE-
HEpPHBIX 3HAHWW, METOJOB MAaTEMaTHYECKOr0 aHaiu3a Hu
MOJICJIMPOBAHUS

OIIK-1.3. Bnageer HaBbIKAMH TEOPETUYECKOTO U IKC-
MEPUMEHTAJILHOTO UCCIICIOBAHUS O0BEKTOB MPOPECCHOHATD-
HOU JIEeATEILHOCTH.

OIIK-6. CnocobeH aHanu3u-
poBaTh U pa3zpabaTbIiBaTh Opra-
HU3aIMOHHO-TEXHUYECKHE U
HSKOHOMHYECKUE TIPOLIECCHl C
NPUMEHEHHEM METOJIOB CH-
CTEMHOT'O aHaJIW3a U MaTeMa-
THYECKOTO MOJICIINPOBAHUS

OIIK-6.1. 3HaeT OCHOBBI TEOPHUH CUCTEM M CUCTEMHOIO aHa-
JIM3a, JUCKPETHOM MATEMAaTUKU, TEOPUHM BEPOSITHOCTEU H
MaTEeMaTUYECKON CTaTUCTUKH, METONOB ONTHMM3ALMHU U HC-
CIIEJOBaHMsl Olepalnuii, HEUETKUX BBIYMCICHUI, MaTeMaTH-
YECKOI0 U UMUTALIUOHHOTO MOJEIINPOBAHHUS

OIIK-6.2. YMmeeT npuMeEHATh METOJBl TEOPUU CUCTEM U CHU-
CTEMHOI'O aHalIu3a, MAaTeMaTUYECKOro, CTaTUCTHUYECKOIO M
MMUTALMOHHOTO MOJEIUPOBAaHMs JUIsl aBTOMAaTU3alluu 3a1a4
IPUHATHS pellleHuH, aHaiau3a WH(OPMALMOHHBIX IOTOKOB,
pacueTa SKOHOMHYECKOW 3(PPEKTUBHOCTH M HAAEKHOCTH
MH(POPMALMOHHBIX CUCTEM U TEXHOJIOTHH

OIIK-6.3. Bianeer HaBbIKAMU TNPOBEACHHUS WHKEHEPHBIX
pacyeToB OCHOBHBIX IIOKAa3aTeJIed Pe3yJIbTATUBHOCTH CO37a-
HUSL U TIPUMEHEHUs HH()OPMAIMOHHBIX CHUCTEM M TEXHO-
JIOTUH

OIIK-7 Crniocoben pa3zpabatbl-
BaTh QJITOPUTMBI u
[IpOrpaMMbl, IMPUTOAHBIE IS
MPAKTHYECKOTO TPUMCHEHHSI

OIIK-7.1. 3HaeT OCHOBHBIE A3BIKM IIPOIPaMMUPOBAHUS U pa-
00TbI ¢ Oa3aMM JJTaHHBIX, ONIEPALIMOHHBIE CUCTEMBI U 000JI0U-
KM, COBpPEMEHHBbIE TPOTpPaMMHBIE Cpeabl  pa3paboTKu
MH(POPMALMOHHBIX CUCTEM U TEXHOJIOT MM

OIIK-7.2. YMmeeT npuMeHATh SA3bIKA NPOTrPAMMMPOBAHUS U
paboThl ¢ 0a3amMM JaHHBIX, COBPEMEHHbIE IPOrpaMMHBbIE
cpeasl pa3paboTKH MHPOPMAITMOHHBIX CHCTEM M TEXHOJIOTUN
JUIs aBTOMAaTU3alM1 OU3HEC-NPOLECCOB, PELIEHUs MPHUKIIAL-
HBIX 3aJ]a4 pa3jIM4YHbIX KJIacCOB, BeAEHUS 0a3 IaHHBIX WU
MH(POPMALMOHHBIX XPaHUJIHIL]

OIIK-7.3. Biageer HaBbIKaMu NIPOrpaMMHUPOBAaHMS, OTIAAKU
U TECTUPOBAaHUS IPOTOTUIIOB IMPOTrPAMMHO-TEXHHUUECKUX
KOMIUIEKCOB 33J1a4

Ko
No A HaumenoBanue .
KOMIIE- . Oransl GopMHPOBAHUS KOMITETSHITUH
n/m KOMITETEHILINI
TEHIUU
1. OIIK-1 CriocobeH npumeHsTh | [ Oman — 3uams:
ectectBeHHOHay4Hble U | OIIK-1.1. OcCHOBBI MaTeMaTHKH, (HU3UKH,
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O0IIenH)KEHEPHBIE 3Ha-
HUS, METOJBl MareMa-
TUYECKOTO aHaju3a |
MOJICIIUPOBAHUS, TEO-
PETHYECKOTO M 3KC-
MEPUMEHTATIBHOTO  HC-
cienoBaHusi B mpodec-
CUOHAJIBLHON JeATelNhb-
HOCTH

OCHOBBI BBIYUCIUTEIBHOW TEXHUKH, OCHOBBI
IPOrPaMMHUPOBAHHUS

2 Oman — Ymemu:

OIIK-1.2. Pemartp cranmapTHblie mpodeccuo-
HaJbHBIC 33]]a4H C IPUMEHEHHUEM €CTECTBEHHO-
HAYYHBIX U OOIIEMH)KEHEPHBIX 3HAHUM, peliaTh
poecCHOHANBHBIC 33J]a4l C TIOMOIIBI0 METO-
JIOB MaTEMaTHYECKOI0 aHajIn3a U MOJEIUPOBa-
HUS

3 Dman — Bradems:

OIIK-1.3. HaBpikaMu TEOPETUYECKOTO U IKC-
MEPUMEHTAJIBHOIO HUCCIEIOBaHHUS OOBEKTOB
po(heCcCHOHATLHOM e TIIbHOCTH

OIIK-6

CrnocoOeH aHaIM3UpO-
BaTh M pa3padaThIBaTh
OpraHU3alMOHHO-TEX-
HUYECKHE W SKOHOMHU-
YeCKHe IPOIECCHl C
IPUMEHEHHEM METO]IOB
CHCTEMHOTO aHaIHn3a M
MaTEeMaTHIECKOTO
MOJICTTUPOBAHHUSI

1 Oman — 3namy:

OIIK-6.1. OCHOBBI TEOpPHH CHUCTEM U CHCTEM-
HOT'O aHaJM3a, OCHOBBI JUCKPETHOM Marema-
THUKH, OCHOBBI TEOPHH BEPOSTHOCTEH U MaTeMa-
TUYECKOH CTAaTUCTHKH, METOABI ONTHMHU3ALUU
U HCCIIEIOBAHUS OIEpalnii, HEYETKUX BBIUUC-
JIeHUH, MaTeMaTHYeCcKOro M HMHUTALMOHHOTO
MOJICIIMPOBAHUS

2 Oman — Ymemn:

OIIK-6.2. IIpuMeHATh METOJIbl TEOPUH CUCTEM
U CHUCTEMHOI'O aHaJli3a, METOJbl MaTeMaTh4e-
CKOI0, CTaTHUCTUYECKOTO M HMMHMTALUOHHOIO
MOJICJIMPOBaHUs JUlsl aBTOMAaTH3allUM  3ahad
IPUHATHSA pELIeHUH, aHanu3a MHPOPMAIMOH-
HBIX TIOTOKOB, pacueTa S3KOHOMU4ecKoi 3¢ dek-
TUBHOCTH W HAJEXKHOCTH HH(POPMAIMOHHBIX
CUCTEM U TEXHOJIOTH

3 Oman — Braoems:

OIIK-6.3. HaBplkamMM NpPOBEACHUS HHKEHEP-
HBIX  pacuyeroB  OCHOBHBIX  IIOKa3aTelyei
pe3yJIbTAaTUBHOCTH CO3/1aHUS HMH(OpPMAIHOH-
HBIX CHUCTEM M TEXHOJIOTUH, HaBbIKAMU MpPOBE-
JIEHUS] MH)KEHEPHBIX PAcueTOB OCHOBHBIX IIO-
KazaTtenedl  pe3yJbTaTUBHOCTH IPUMEHEHUs
UH(POPMALIMOHHBIX CUCTEM U TEXHOJIOT M

OIIK-7

Cnocoben paspabaThbi-

BaTh  QITOPUTMBI U
MPOrpaMMbl,  MPUTOJ-
HBIE I TIpaKkTUYe-

CKOT'O ITPUMCHCHUA

1 Oman — 3namy:

OIIK-7.1. OcHOBHBIE SI3BIKM IIPOIPaMMHUpPOBA-
HUs, OCHOBBI pa0OTHI ¢ 0a3aMu JaHHBIX, OMepa-
IIUOHHBIE CHCTEMBI M 000JIOUKH, COBPEMEHHBIE
MporpamMMHBIE CpeIbl pa3paboTKH HHQPOpMAaIIU-
OHHBIX CHCTEM M TEXHOJIOTHI

2 Oman — Ymemu:

OIIK-7.2. IlpuMeHATh A3bIKM IPOrpaMMHUpPOBa-
HUSl, IPUMEHATh TEXHOJIOTUU paboThl ¢ 6a3amMu
JAaHHBIX, IPUMEHATh COBPEMEHHBIE IPOrpamMM-
HbI€ cpeibl Pa3paboTKu UH(OPMAIIMOHHBIX CH-
CTEM M TEXHOJIOTUH [UIsl aBTOMaTU3alUU
OM3HEC-NPOLIECCOB, PELICHUs MPUKIAIHBIX 3a-
Jlady pas3jIMyHbIX KJIACCOB, IPHUMEHATH TEXHO-
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HBIX XpaHWJINII]

JIOTUM BeJieHUsI 0a3 JaHHBIX M WH(POPMAIMOH-

3 Oman — Bradems:

JJaKu u

OIIK-7.3. HaBblkamu mporpaMMHpOBaHUs, OT-
TECTUPOBAHUSA
IPOrpPaMMHO-TEXHHUUECKHUX KOMILIEKCOB 3a]1a4

MIPOTOTUIIOB

2. TIOKA3ATEJI Y KPUTEPUU OLIEHMBAHU S KOMITIETEHLIVIA HA PA3JIMYHBIX
OTAITAX UX ®OPMHUPOBAHN, OIITMCAHUE IKAJI OHEHVMBAHWA

S
Ef Kpurepuu onenuBanusa
Ne = aE HaunmenoBanme KOMI'II)GTCIf Wil Ha IIIkama
n/a ~ o KOMIIETEHI[HU 1 PASTMAHBIX OIICHUBAaHUS
S sTanax GopMUpPOBaHUS
g
1 | OIIK-1 | Crocoben mipu- | I Oman — 3uams: «3AUTEHO»
MEHSTh OIIK-1.1. OcHoBbl MaTemaTukw, ¢u- | 1. Bepnoe
€CTECTBEHHOHA- | 3UKH, OCHOBBI BEIUHMCIUTEILHON TE€X- | HOHUMaHUE
y4HBIE W 0OIe- | HUKH, OCHOBBI MPOTPAMMHPOBAHHUS dbuzmveckoi
VHKCHEPHBIE 2 Oman — Ymemn: CYIIHOCTH
3Hanus, MeToanl | OIIK-1.2. Pewmars cTangapTHblE | pACCMaTPUBAEMBIX
MaTeMaTude- npodeccHoHaNbHBIC 3a7a4d C TpH- | ABJICHUI u
CKOTO aHaJIM3a U | MCHCHUEM eCTSCTBCHHOHAYYHBIX H | 3aKOHOMEPHOCTEH,
MOJIEIUPOBA- OOIICMH)KCHEPHBIX 3HAHWW, pelIaTh | 3aKOHOB M TEOpUH,
HUs, TEOpeTnuye- | mpodeccuoHambHbIE 3a/1auyd ¢ TIOMO- | JaeT TOYHOE
CKOTO H DOKC- | IO METOAOB MAaTEMAaTHYECKOro | OIpeaecIeHue u
MIEpUMEHTAITb- aHAJIN3a U MOJICJIMPOBAHMUS HMCTOJIKOBAaHUE
HOro uccleno- | 3 Dman — Bradems: OCHOBHBLIX ITOHSATHM,
BaHusg B 1po- | OIIK-1.3. HaBbikaMu TeopeTHue- | 3KOHOB, TEOpHH, a
q)eCCHOHaHBHOﬁ CKOT'O W DJKCICPHUMCHTAJIBHOIO MC- | TAKXC IIPaBUIILHOC
JCATCIILHOCTH cJleoBaHUS OOBEKTOB TMpodeccro- | ONMPEACICHHE
HaJILHOU e TCILHOCTU (buznuecKkux
2 | OIIK-6. | Crocoben aHna- | I Oman — 3nameo: BEJINYNH, UX €TUHUIL]
mmsupoBath U | OIIK-6.1. OcHOBBI TeopuM cucTeM U | 4 Ccroco6oB
pa3pabaTeiBaTh | CUCTEMHOTO aHalli3a, OCHOBBI JUC- | HI3MEPECHHUS,;
opraHu3anu- KPETHOM MaTeMaTUKH, OCHOBBI TE€O- | IPABHUIIBHO
OHHO-TEXHUYE- | PUM BEPOATHOCTEM M MaremaTuye- | BBIIIOJIHACT
CKHUE M | CKOM CTaTUCTHKH, METOALI ONTHMH- | YCPTECXKHU, CXEMBI U
SKOHOMHUYECKHUE | 3allUM U HCCIECIOBAHUA ONEpaLUH, rpaduxuy; CTpOHUT
IIPOILIECChI C | HEUeTKNX BBIYMCIICHUM, MaTremaTh- | OTBET I1o
MIPUMEHEHUEM YECKOro M MMHUTAIITMOHHOTO MOICIH- COOCTBEHHOMY
METOJIOB CHU- | pOBaHHUA I1aHny,
CTEMHOI0 aHa- | 2 Oman — Ymems: COMPOBOXKAACT
mu3a U marema- | OIIK-6.2. [Ipumensarp meroasl Teo- | pacckas HOBBIMH
THYECKOI0 pUM CHUCTEM M CHUCTEMHOIO aHaiu3a, | IPUMCpaMH, yMECT
MOJCIIMPOBAHUS | METOJbl MATEMAaTU4YECKOro, craru- | IPUMCHUTL 3HAHWA

CTMYECKOTO U MIMUTAIIMOHHOTO MOJIe-
JMPOBAHUS IS aBTOMATH3allUU 3a-
Jad TMPUHATUS PELIeHUH, aHaliu3a
MH(POPMALMOHHBIX TOTOKOB, pacyeTa
HKOHOMHYECKOU APPEKTUBHOCTH U
HAJICKHOCTH WH(POPMAIMOHHBIX CH-

B HOBOH CHUTYyalllH
NpUd  BBINOJHEHUU
MPAKTUYECKUX

3aJaHuM; MOXKET
YCTaHOBUTH  CBS3b
MEXIy H3ydaeMbIM
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CTEM U TEXHOJIOTUI

3 Oman — Brademu:

OIIK-6.3. HaBblkamu IpOBeIEHUS
WH)XXCHEPHBIX PpacyeTOB OCHOBHBIX
[oKa3aTesnel pe3yJbTaTUBHOCTU CO-
31aHUA UH(GOPMALIMOHHBIX CUCTEM U
TEXHOJIOTH, HABBIKAMU MPOBEACHUS
WH)XXCHEPHBIX PpacyeTOB OCHOBHBIX
IIOKa3aTeen pe3yJabTaTUBHOCTH
IpUMEHEHHUs MH(OPMAIMOHHBIX CH-
CTEM U TEXHOJIOTUHI

OIIK-7

CnocobeH  pas-
pabaThiBaTh
QITOPUTMBI U
IPOTPaMMBI,
NPUTOHBIC IS
MPAKTHIECKOTO
PUMEHCHUS

1 Oman — 3nams:

OIIK-7.1. OcHOBHbIE SI3BIKU
MPOrpaMMHUPOBAaHUS, OCHOBBI  pa-
00THI ¢ 6a3aMH JTaHHBIX, OMEPAITUOH -
HbIE  CHCTEeMBI U  OOOJOYKH,
COBPEMEHHBIC TMPOTPAMMHBIC CPEJIbI
pa3paboTKu WHOOPMAIMOHHBIX CH-
CTEM M TEXHOJIOTHI

2 Oman — Ymemp:

OIIK-7.2. [IpumensTsb A3BIKH
POrpaMMHUPOBAHUS, NPUMEHSTh
TEXHOJIOTHH pabOTHl ¢ Oa3aMu JaH-
HBIX, TMPHUMEHSTh  COBpPEMEHHBIC
MPOrpaMMHBIE  Cpelbl  pa3paboTKH
WH(GOPMAIMOHHBIX CUCTEM U TEXHO-
JIOTM IS aBTOMAaTH3allMyu OH3HEC-
MPOLIECCOB, PELICHHUS MPHUKIATIHBIX
334 pa3IMIHBIX KJIACCOB, IMPHME-
HATH TEXHOJIOTHH BeleHUs 0a3 HaH-
HBIX ¥ HH()OPMAIIMOHHBIX XPaHWIHII]

3 Dman — Brademu:

OIIK-7.3. HaBblkamMu IpoOrpaMMUpo-
BaHUs, OTJAJKU M TECTHUPOBAHUS
MPOTOTHUIIOB ITPOrPAaMMHO-TEXHUYE-
CKUX KOMILJIEKCOB 3a]1a4

U paHee M3yYeHHBIM
MaTepuaIoM o
Kypcy puzukw.

2. MoXeT NOosCHATh
SIBIICHUSI,  HCIIPaB-
JSATh  JIONyIICHHBIC
HETOYHOCTHU, TMPOSIB-
JseT  3HAHHSA U
IMOHMMaHUE OCHOB-
HBIX MMOJIOKEHU I
(3aKOHOB, TIOHSTHUH,
hopmyi, Teopuit).
CBobogHO u omepa-
THBHO BIIaJICET
W3YYCHHBIM MaTepH-
ajloM B CTaHIapT-
HBIX CUTYaIUsX,
MIPUBOAUT TIPUMEPHI
€ro MpaKTHIECKOTO

IIPUMEHEHUS u
apryMEHTBhl Ha IOJ-
TBEPXKIACHUE €ero

COOCTBEHHBIX MBIC-
nen.

3. VYnosnerBopsier
MUHUMAaJTBHBIM
TpeOOBaHUSIM K
(hopmMupOBaHHIO
KOMIICTCHIIHH.

«HE 3AUTEHO»
He ynosnerBopsiet
MUHUMAaJTbHBIM
TpeOOBAHUIM K
(hopMHPOBAHHUIO
KOMITETEHITHH.

3. TUIIOBBIE KOHTPOJIBHBIE 3ATAHW A NI MHBIE MATEPUAJIBI,
HEOBXOJIMMBIE JIJII OLIEHKH 3HAHUI, YMEHNI, HABBIKOB U (MJIN) OITBITA
JIEATEJIBHO XAPAKTEPU3VIOIIUX DTAIIbl ®OPMHUPOBAHU S KOMITETEHLIMIA
B ITPOLIECCE OCBOEHU S OBPA30BATEJILHON ITPOT'PAMMBbI

1 OTAIIl - 3HATH

a)
6)

r)

KoMIaeKT TeCTOBBIX BOIIPOCOB

MatemaTHuecKkoe MOJEINPOBAHUE — 3TO CPEACTBO AJIS
U3y4YeHHs CBOMCTB pPeajibHbIX 00beKTOB B PAMKAX MOCTABJIECHHOM 3a1a4u
YIPOLIEHUS IOCTABJIEHHON 3a1a4u

MoMcKa (pu3ndeckor Moaenu

IIPUHATUS PEIICHNUS B PAMKAaX IIOCTABJIICHHOM 33/1a4u

Kaxkoii Mmonenu ObITh HE MOXKET?
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BEIIIECTBEHHOMH, (prznyeckon
HaeabHOM, GPU3NYECKOol
BEIIIECTBEHHOM, MaTeMaTHUIYECKOM
AaeaTbHOM, MaTeEMaTHIECKOM

[To moBeneHNI0 MaTEMATUYECKUX MOJIETIEN BO BPEMEHHU UX P30T Ha
JETEPMUHUPOBAHHBIE U CTOXAaCTUYECKUE

CTaTHYeCKHe U JUHAMUYECKUe

HENPEPBIBHBIE U TUCKPETHBIE

AHAJIMTUYECKNUE U UMUTALIMOHHbBIC

Kaxk Ha3siBaercs 3aMeniaeMblii MOIEIBI0 00BEKT?
KOITHS

OPUTHHAJ

ma0bJIoH

MakKeT

Yro Takoe MaTeMaTU4eCcKast MOJIEIIb?

TOYHOE TPEJICTABICHUE PEATbHBIX OOBEKTOB, MPOIIECCOB WU CHUCTEM, BBIPAKEHHOE B
MaTeMaTHUYECKUX TEPMUHAX M COXPAHSIIONIEE CYIECTBEHHBIC YEPTHl OpUTHHATIA

TOYHOE MPEACTABICHUE PeaTbHBIX 00BEKTOB, IPOIECCOB UITU CHCTEM, BBIPAKECHHOE B U~
3MYECKUX TEPMUHAX U COXPAHSIONIEEe CYIECTBEHHBIC YePTHl OpUTHHATIA

npudIMKeHHOe TNpeICTaB/IeHHe pPealbHbIX 00bEKTOB, INPOLECCOB WJIH CHCTEM,
BbIpa:KeHHOE B MaTeMaTHYeCKUX TEPMHUHAX U COXPaHsiIollee CylleCTBEHHbIE YePThI
OpHUTHHAJIA

MPUOJIMKEHHOE MPECTaBICHUE PEATHHBIX 0OBEKTOB, MMPOIIECCOB MJIM CHCTEM, BBIPAXKEH-
HOE B (PM3MYECKHUX TEPMUHAX U COXPAHSIOIIEE CYIIECTBEHHBIC YePThI OpUTHHAIIA

Kakue Buibpl MaTEMaTUYECKUX MOJEINIEN NOy4YaroTCs IIPU Pa3/IelIeHUH UX 10 NIPUHIIUIIAM
ITOCTPOEHUA?

aHAIUTHYECKHEe, IMUTALMOHHbIE

ACTCPMUHUPOBAHHEBIC, CTOXAaCTUYCCKUEC

CTOXaCTUYECKUE, AaHATTUTUYECKUE

ACTCPMUHUPOBAHHBIC, HMMUTALITMOHHBIC

Ha kaxoit s13p1k qomkHaA OBITH "MIepeBeeHa" MpUKIaaHas 3a1a4a I €€ PeleHus ¢ Uc-
nosib3oBaHueM DBM?

He(opMaTbHBIN MAaTEMAaTHYECKUH S3BIK

(popManbHBIA MATEMaTHYECCKHUI SA3BIK

hopMaTbHBINA (PU3UIECKUN SI3BIK

HedOopMaTbHBINA (HU3MUECKUN S3BIK

Yro Takoe TMHENHOE NPOrpaMMHUPOBaHUE?

3TO HaNpaBJ/ieHHe MaTeMAaTH4eCKOro NpOrpaMMHPOBAaHUsl, HM3y4dalollee MeTOAbl
peLIeHUs IKCTPeMAJIbHBIX 32124, KOTOPbIe XapaKTepPU3yTCsl JIMHEHHOH 3aBHCHMO-
CTBI0 MeK/1y NepeMeHHbIMU U JIMHEeHHbIM KpuTepuemM

pa3zes MaTeMaTH4eCKOro MpOrpaMMHUPOBAHUS, U3YyYAIOIIUN MOAXO0 K PELIEHUIO HEJH-
HEHHBIX 337a4 ONTUMHU3ALNN CIEIHAIBHON CTPYKTYPBI

METOJ ONTUMH3AIMH, NMPHUCIIOCOOIEHHBIN, K 33/Ja4aM, B KOTOPBIX MPOLECC NPUHITUS
pelIeHus, MOXKET ObITh, pa30UT Ha OT/JEJIbHbIE 3TAIbI (I1ary)

3TO HalpaBJIEHUE MaTEMAaTUYECKOr0 IPOrPpaMMHUPOBAHHs, B KOTOPOM LIEJIE€BOM (PyHKIUEH
WM OTPaHUYEHUEM SIBJISICTCS] HENMHeHast pyHKuus
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Kaxkoit MmeTox OTHOCHTCS K METO/IaM pEelIeHUs 3a]1a4 JINHEMHOTO POTPaMMHUPOBAHNSA?
CHUMILIEKC-METO/

METOJI MHOKHTEJIEeH Jlarpanika

METOJ XOpJ

METO/1 IOJIOBUHHOTO JIEJICHUS

. Ecnu B xpuTepuanbHON CTpOKe CUMIUIEKCHOM TaOJUIbl HET OTPULIATEIbHBINA K03 duim-

€HTOB, TO 0O3HAYaET, UTO
3aj1a4a Hepa3pemnma

Hal/IeH ONTHMAJILHBIN IJIAH HA MAKCUMYM
HaiiJIeH ONTUMAaJIbHBIN [IJIAaH HA MUHUMYM
3aja4a UMeeT OECKOHEYHO MHOTO PEIIeHUN

. B kakom ClIy4dac 3aga4a MaTCMAaTUYCCKOI'0 IpOrpaMMUpPOBAHUA ABJIACTCA JIMHEHHOMN?

eclu ee 1eneBas (yHKIUS JIMHEHHA

€CIIU €€ OTPaHUYEHUS IMHEHHBI

ecJiu ee 1neJjieBass PyHKUMS M OrPAHMYEHM ] JIMHEHHbI
HET MPaBUIBLHOTO OTBETA

. TpchnopTHaﬂ 3azada — 3TO

MaTeMaTH4YecKasi 3aJa4a JUHEHHOro NMporpaMMHMpPOBAHMS CIHELHHMAJLHOIO BHAA O
NMOMCKe ONTHMAJIBHOIO pacnpeaejeHisi OHOPOAHBIX 00bEeKTOB M3 AKKYMYJIATOPA K
NpUeMHUKAM ¢ MUHMMH3aLMell 3aTpaT Ha nepeMeLlieHne

MaTeMaTH4YecKas 3aja4ya HEJIMHEHHOr0 MPOrpaMMUPOBAHUS CHELMAIBHOIO BUJA O ITOUC-
K€ ONTUMAJIBHOTO pacrpeiesieHus: OAHOPOAHBIX OOBEKTOB U3 aKKyMYJIsTOpa K MPUEMHH -
KaM ¢ MUHUMU3aLMEN 3aTpaT Ha [IepeEMEILIEHNE

MaTeMaTHyecKkas 3a/iaya JApoOHO-TMHEHHOro MporpaMMUpPOBAaHUS CIIEHUAIBHOTIO BUA O
MIOKCKE ONTUMAIBHOTO paclpe/iesieHHs] OJHOPOAHBIX 0OBEKTOB U3 aKKyMYJISTOpa K MpH-
€MHHKaM C MUHUMHU3alMel 3aTpaT Ha IepeMelleHHeE.

HET MPaBUIILHOTO OTBETA

. TpchnopTHa;I 3aJa4a JMHEMHOro nporpaMMupOBaHrd HA3bIBACTCA BaKpLITOﬁ, CClIn:

CyMMAapHBbI€ 3al1aCbl PABHBI CYMMAaPHBIM IIOTPE0OHOCTAM
CyMMapHbI€e 3amachl 00JIbIIe CYMMapHBIX MOTpeOHOCTEN
CyMMapHbI€ 3arachl MEHbIIIE CYMMapHbIX MOTpeOHOCTEN
eneBast yHKIUS OrpaHHYeHa

. B cooTBeTCTBHHU C OCHOBHOH TeopeMoﬁ TCOPHUU TPAHCHOPTHBIX 3aJla4 BCCrjga HUMCCT

pereHne
OTKpBITasi TPAHCIIOPTHAS 33aja4a

3aKpbITasi TPAHCMOPTHAs 3a/1a4a

TPaHCIIOPTHAS 33/1a4a C OTPaHUYCHHUSIMH TUIIA PAaBEHCTB
TPaHCIOPTHAS 3a/1a4a C OTPAHMUYCHUSMH THITA HEPABEHCTB

15. IIpu nocTpoeHn OMOPHOTO IIaHa TPAHCIIOPTHOM 3a/1a4l METOJOM CEBEPO-3aMagHOTO yIiia
MIEPBOM MMOJIEKHUT 3aNIOJTHEHUIO

KJIETKA, PACIIOJIOKEHHAS B JIEBOM BEPXHEM YyIJly Ta0JuIbI IJIAHMPOBAHUS
KJIETKa, PACIIOJIOKEHHAs B TIPABOM BEPXHEM YTJIy TaOJIMIIbI IUTAHUPOBAHUS
KJIeTKa C MUHUMAaJIbHBIM 3HaueHueM Tapuda

KJIETKa ¢ MaKCUMaJIbHBIM 3HaU€HHEM Tapuda
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16. [Ipy mocTpoeHHM OMOPHOTO IJIaHa TPAHCHOPTHOM 3alaud HA MHUHUMYM METOIOM MH-
HUMAaJILHOTO 3JIEMEHTA TIEPBOW TIOJUICKHT 3aMIOTHEHUTO
a) KIETKa, pacloio’KeHHAs B JIEBOM BEpXHEM YTy TaOJIHIIbI MJITAHUPOBAHUS
0) KIJeTKa, pacrojoXeHHasi B IPaBOM BEpXHEM YTy TaOJIMIIbI INTAHUPOBAHUS
B) KJIeTKAa ¢ MUHUMAJbHBIM 3HAYeHHeM Tapuda
r) KJIeTKa C MAaKCHUMaJIbHBIM 3HaueHueM Tapuda

17. IlepBbIM 1Iarom aJIrOpUTMa METOJA IOTEHIIMAIIOB SIBJIECTCS:
a) HaXOXKJEHHE IEPBOro MCEBIOIUIaHA
0) HaxoXXJEeHHE MEePBOro YCIOBHO-ONTUMAJIBHOTO MJIaHa
B) HAaXO0XK/IeHHe NepBOro ONOPHOIo IJIaHA
I) HaXOXKJEHHUE MepBOro 0a3MCHOTO peleHUs

18. Teopusa TMHaAMHUYECKOTO MPOTPaMMHUPOBAHNS HCIIOIb3YETCS:
a) JUId pelIeHus 3ajad ONTUMM3aLKU 0e3 OrpaHnYeHUi
0) [Js pelieHus 3a1a4 YIPaBJeHHs] MHOTOLIATOBBIMH MPOLECCAMH
B) JJIs pELIEHUS 3a7a4 HEJIMHEHHOTO MPOrpaMMHUPOBaHUS
r) JAJs peleHus 3a7ad JMHEWHHOTo MporpaMMHUpPOBaHUS

19. Jlns pemenus 3aga4u THHAMHUYECKOTO MPOrPAMMHUPOBAHMS UCTIOIb3YETCA:
a) NPHHOMI oNTHMAJIbHOCTH bennmana
0) npuHuun mMakcumyma [lontpsruna
B) NPUHLUI CUMMETPUU
I) NPUHLUI MaKCUMyMa MpaBAononoous

20. K 3apa4aM TMHaMHYECKOTO MPOTPaMMHUPOBAHUSI OTHOCUTCS:
a) 3aJayva IVIAHUPOBAHUS 3aMeHbI 000PY/10BaHHUSA
0) 3amaua o paroHe
B) TpaHCIOPTHAA 33aJaya JIMHEHHOT0 MPOrpaMMHPOBAHUS
r) 3aJada 0 Ha3HAYCHUSIX

21. B MeToae AMHAMUYECKOTO IPOrPAMMHUPOBAHMS IO YIIPABJICHUEM IIOHUMAETCS
a) COBOKYNHOCTH pelIeHHil, NPUHUMAaeMbIX HA KaXAOM JTame ISl BJHSHUS HA XOJ
Pa3sBHUTHA NpoLecca;
0) COBOKYIHOCTH pEIlIEHHH, MPUHUMAEMbIX Ha IEPBOM 3Tare Mporecca;
B) COBOKYIHOCTH PELLIEHUI, MPUHUMAaeMbIX Ha MOCIEAHEM dTarle rnpoiiecca
I') COBOKYITHOCTh pEIICHU, MPUHUMAEeMbIX Ha MPeIIocIeTHEM JTare mpolecca

22. Ilpu penieHUH 3a7jauu TMHAMHYECKOTO IPOTPAMMUPOBAHUS CTPOSITCSL:
a) peKyppeHTHbIe (PYHKIMOHAIbHbIE ypaBHeHus1 besimana
0) ¢ynkuu Jlarpanxa
B) 1mTpadHbie QyHKIUN
r) cedenus ['omopu

23. Yro Takoe CUCTEMbI MAaCCOBOTO OOCTYKUBAHMUs?

a) ITO TaKHe CHCTEMbI, B KOTOpPbIE B CJIy4YaiiHbie MOMEHTHI BpeMEHH MOCTYNAIOT 3asiB-
KH Ha 00cCJIy’KMBaHHe, NP 3TOM NOCTYNHMBIINE 3asiBKH 00CIYKHUBAIOTCS C MOMO-
b0 HMEIOUIUXCS B PACTIOPSKEHNH CUCTEMBbI KAHAJIOB 00CIY)KHBaHUS;

0) 9TO COBOKYNHOCTh MaT€MaTHMYECKUX BBIPAKCHHWH, OMUCHIBAIOIIMX BXOJSAIIMN TOTOK
TpeOoBaHuil, poliecc 00CTyKUBAHUS U UX B3aUMOCBSI3b;

B) 9TO TaKUE CHCTEMBbI, B KOTOPHIE B OIPE/ICIIEHHBIE MOMEHTHI BPEMEHH MOCTYIAIOT 3asBKU
Ha 00CITy)KMBaHHUE;
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F) HCT MMPAaBUJIIBHOT'O OTBCTA.

24. Tlo HanMuMIO oYepeieil CUCTEMBI MaCCOBOTO OOCITYKUBAHUS JIENIATCS Ha
a) TIPOCTHIE, CIOKHBIC
0) OTKpBITbIE, 3aMKHYTbIE
B) orpannyeHHsle CMO, Heorpannyenasie CMO
r) CMO c orkazamu, CMO c o4epenbio

25. Ilo ucrounuky TpedoBanuit CMO nensitcs Ha
a) TIPOCTHIE, CIOKHBIC
0) OTKpBbITbIE, 3aMKHYThIe
B) orpannyeHHsle CMO, Heorpannyenasie CMO
r) CMO c orkazamu, CMO c ouepenpro

26. Kak Ha3pIBaeTcs 00BbEKT, HOpoxaatonuii 3assku B CMO?
a) ouepeln
0) nucmerdep
B) TI'eHepaTop 3asiBOK
r) y3en o0CTy)KUBaHUS

27. U3 yero coctout y3en oocnyxxuBanus B CMO?
a) W3 AWCIIETYEpa U reHepaTopa 3assBOK
0) M3 KOHEYHOI'0 YHCJIa KAHAJIOB
B) U3 OuYepelu U JucreTdepa
I) HET NPaBWJIBHOTO OTBETA

28. Kak Ha3pIBaeTCs MPUHIUI, B COOTBETCTBUU C KOTOPHIM TIOCTYMAlOIIHe Ha BXOA 00-
CIIy’KMBAIOIIe CUCTeMbl TpeOOBaHUS MOJKIIOYAIOTCS W3 OuYepelu K Ipolexype o0-

CITyKUBaHU?
a) JUCUMILIMHA OYepeau
6) MexaHu3M OOCITy>KUBAHHS
B) TIpoIleaypa 0OCTyKUBaHUS
r) KOH(Urypaius ouepenu

29. Kak Ha3pIBaeTcs AUCHUIIIMHA o4YCpeaun, onpeacidaeMasd CICAYIOIIUM MTPaBHUIJIOM: «(IICPBbLIM

MIPUILEN — IIEPBBIM 00CITyKUBaeTCs»?
a) LIFO
6) GIFO
B) FIFO
I) HET NpaBUWIbHO OTBETA

30. Kak Ha3pIBaeTCsl TUCHMIUIMHA OYEpPE/IH, ONpeaesaeMas CIeayolUM IpaBruiIoM: "mpumen

MOCTIEAHUM — O0CITy)KHBaeTCs MEePBhIM'"?
a) LIFO
0) GIFO
B) FIFO
I) HET IpaBUJIbHO OTBETA

31. 3amada o 3aMeHe 000py10BaHMS ABJISETCS 3aa4eit
a) HEJIMHEHHOTO MPOTrPaMMHUPOBAHHUS
0) AMHAMMYECKOro MpOrpaMMHPOBAHUS
B) JMHEWHOTO MPOTPAMMHUPOBAHUS



33.

34.

35.

36.

37.
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I') LEJIOYHMCICHHOTO MPOrpaMMHUPOBAHUS
32. B nmpouecce TMHAMMYECKOT0 MPOrpaMMHUPOBAHHSI PAHbIIE BCEX TUIAHUPYETCS

NIEPBBIN 1Iar

NnocJeAHUH mar

KakK CKa3aHO B yCJIOBUU 3aJa4u
MPEANOCIETHUN 1Iar

3amada, KOTOpasi BO3HUKAET MPH HEOOXOAMMOCTH MaKCUMHU3AIMH J0XO0/Ja OT pealn3aIiuu
MPOIYKLIMH, TPOU3BOJUMOI HEKOTOPOI OpraHu3alue, Mpu 3TOM MPOU3BOACTBO OrpaHUYE-
HO UMEIONITUMUCS CHIPHEBBIMU pEeCypcamMu, Ha3bIBACTCS

a)
6)
B)
r)

3ala4a KOMMHBOSKEpa

3ajja4a 0 COCTABJICHUH IVIaHA ITPOU3BOACTBA
3aga4a O Ha3BHAYCHUHU

3aaa4a O PrOK3aKe

MeTtoa MUHIMAIBEHOTO dJIEMEHTa — DTO

a)

OJMH M3 KOMOWHATOPHBIX METOJIOB JTUCKPETHOIO NMPOrpaMMHPOBAHHUS, IPU KOTOPOM
TUIEPIUIOCKOCTh, OIpenaessemMas 1eneBod (yHKuuen 3anadyu, BJAaBIMBAETCS BHYTPb
MHOT'OI'PAHHHMKA IUIAHOB COOTBETCTBYIOLIEH 3aa4y JIMHEHHOIO IIPOrpPaMMHUPOBAHUS 10
BCTpeuu ¢ OmpKaiieil 1eT0unCIeHHON TOYKOM 3TOr0 MHOTOIpaHHUKA

OJIMH U3 METOJOB OTCEYEHHs], C IIOMOLILI0 KOTOPOIrO PELIAIOTCS 3aJa4d LEJIOYUCIICH-
HOTO ITPOrpaMMHUPOBaHUS

OIMH U3 IpPynnbl METOAOB OIpele/ieHHs INEePBOHAYAJBLHOIO0 OIMOPHOIO ILJIAHA
TPAHCIOPTHOM 3a1a4u

OJIMH U3 METOJIOB, YIIPOILIAOIIUN OIIPEIEIEHNE UCXOIHOTIO OIIOPHOTO IIJIaHa 3a1a4yy JIM-
HEHHOT0 MPOrpaMMHUPOBAHUS U CUMILIEKC-Ta0IHIIbI

MeToa IOTEHITHAIOB — 3TO

a)
0)

B)
r)

OJMH U3 METOA0B MNPOBEPKH OINOPHOI0 IUIAHA TPAHCHOPTHOM 3aJa4d Ha
ONTHMAJILHOCTh

OJIMH W3 KOMOMHATOPHBIX METOJOB JIUCKPETHOTO MPOTPAMMHPOBAHUS, TMPU KOTOPOM
THUIIEPIUIOCKOCTh, OMpeaesaeMas IejeBoi (DyHKIMEeH 3amadyd, BIABIUBACTCS BHYTPH
MHOTOTPpaHHHUKA IUIAHOB COOTBETCTBYIOLIEH 3a/1aud JUHEWHOrO MPOrpaMMHUPOBAHUSA 10
BCTpEYH C OIMMKaNIICH MEeIOYMCICHHOW TOYKOM 3TOTO MHOTOTPaHHHUKA

OIMH M3 METOJOB OTCEYEHUS, C MOMOIIBI0 KOTOPOTO PEIIAKOTCS 3a4a4y LEJIOUYUCICH-
HOT'O MPOrpaMMHUPOBAHUS

OIWUH U3 TPYyNIIbl METOAOB ONPEAECIEHUS IEPBOHAYAIBHOIO OIOPHOTO IUIaHA
TPaHCIIOPTHOM 33724

Merto/ ceBepo-3anaHOro yria 3To

a)
6)

B)
r)

OJIUH U3 METOJIOB MPOBEPKU OMOPHOTO IJIaHA TPAHCIIOPTHOM 3aa4M HA ONTUMAJIBHOCTh
OJIMH M3 KOMOWHATOPHBIX METOJIOB JHCKPETHOTO IMPOTrpaMMHUPOBAHUS, MPU KOTOPOM
THIEPIUIOCKOCTh, OmpeaensemMas IeneBord (yHKuuend 3anadyu, BAABIMBACTCS BHYTPb
MHOTOTPpaHHUKA IIAHOB COOTBETCTBYIONMIEH 3a/1aud JUHEWUHOTO MPOrpaMMHUPOBAHUS JI0
BCTpeuu ¢ OIMKaiieit eTouYrnCcIeHHON TOYKOM TOT0 MHOTOTpaHHUKA

OJIMH M3 METOJOB OTCEYEHUs, C MOMOIIBI0 KOTOPOTO PEIIAIOTCS 3aJa4yu IEJIOYUCIICH-
HOT'0 MPOrpaMMUPOBAHUS

OJIMH M3 TIpPylNbl METOAOB OIpelejeHUs MEePBOHAYAJIBHOIO OINOPHOI0 IUIAHA
TPAHCIOPTHOM 3a1a4u

B 3amauax npHamMHU4ecKoro nporpaMMHupOBaHHtd IAaroBOC yIpaBJICHUC JOJIZKHO BLI6I/IpaTLC}I

a)

€ Y4€TOM MOCJIeACTBHH B OyayLiem
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0) C y4eToM MpeANIeCTBYIONIMX I1aroB
B) HAWIyYLIUM JUIsl JaHHOTO IIara
r) Jyd4lle, 4eM Mpeablayliee

38. MeToa JMHAMUYECKOTO MPOrPaMMHUPOBAHUS IPUMEHSICTCS JIJIST PEIICHUS
a) 3a1a4, KOTOPBIC HEJIb3s IPEJICTaBUTh B BUJIE TIOCIICIOBATEIFHOCTH OT/ACIIBHBIX II1ar0B
0) MHOrOIIATOBBIX 3a71a4
B) TOJIBKO 3a/1a4 JHHEHHOTO POrPaMMHUPOBAHUS
r) 3a1a4 MaKpOIKOHOMHUKHU

39. IlpuHuun onTUMaNbHOCTH bennmana cocTOUT B TOM, 4TO

a) KakoBbI Obl HM OBbLIM HAYAJbHOE COCTOSIHME Ha JIIO0OM IIare W ynpaBjieHHe,
BbIOpaHHOE HA JTOM IIare, MOCJEAYIOIIHE YNPAaBJCHUS I0JKHbI BBIOHPATHCH
ONTHUMAJIbHBIMM OTHOCUTEJIbHO COCTOSIHUSI, K KOTOPOMY NPHAET CHCTeMAa B KOHIe
JAHHOIO LIara

0) COBOKYMHOCTh MPUHUMAEMBbIX pelIeHUu 00ecneuuT HaudOoIbIIYIO JOKAJIbHYIO BBITO1Y Ha
KayKIOM 11are mporecca

B) COBOKYIHOCTb MIPUHUMAEMBbIX PEIICHUN 00eCIeYUT HauOOBIIYIO JJOKAIBHYIO BHITOAY Ha
MIOCJIEAHEM LIare mpouecca

I) HeT NPaBWJIbHOIO OTBETA

40. YacTh MaTEMAaTHYECKOTO MPOTpaMMHUPOBAHUA, 3aJadyaMyd KOTOPOM SBISETCS HAXOXKIICHHUE
HKCTpEMyMa JINHEHHOM 11e71eBOi (PYyHKLIMHU Ha JOMYCTUMOM MHOKECTBE 3HAUCHUH apryMeH-
TOB Ha3bIBAETCS

a) JIMHeilHOe MPOrpaMMHpPOBaHHe
0) IMHAMUYECKOE MPOrpaMMHUPOBAHUE
B) KBaJIpaTHUYHOE IPOrPaMMUPOBAHUE
I) JAUCKPETHOE MPOrpaMMUPOBAHUE

41. K kakomy Kjlaccy Mojesieid MO)KHO OTHECTH CIUYEYHBIH KOPOOOK, €CIIM MPEICTaBUTh €ro
MoJienbio cucteMHoro 6ioka [1K npu mianupoBanuu cBoero pabouero mecra?
a) 93TO HUjeanbHas, MaTeMaTHYecKas MOJIEIb
0) 9TO BelIeCTBEHHAs, HATypHAasi MOJIEIb
B) J3TO BellleCTBeHHas, pusnyeckass Moaelb
I) 93TO HE ABJIAETCSA MOJIENBIO

42. Kakas u3 3aJja4 HE UMEET aHAIMTUYECKON Moenn?
a) TIOWCK ONTHUMAIBHOTO PACKpOs JTUCTa paHEePHI
0) IeMOMayJISIIIHs aHAJIOTOBOT'O CUTHAJA
B) pacyeT pacxoa TOIUIMBa IO 3a/laHHOM (popmyrie
I) pacrno3HaBaHHe TEKCTa

43. Kakas MaTeMaTu4deckas MOJIENIbL HE OTHOCHUTCSI K CTOXaCTHYECKUM?
a) WuJeanbHbIN ras
0) KBaHTOBBIN OCHUIUIATOP
B) MaTepHAJIbHAs TOYKA
I) HU OJIHA U3 IPEJIOKEHHBIX

44. MatepuaibHasi TOYKa 9TO HE TOJBKO MaTeMaTU4yecKas, HO U
a) HaTypHas MOJEIh
0) ¢usuueckas MoJeNb
B) HAIJISIIHAsi MOJeJIb
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F) 3HaKoOBas MOACJIb

45. Bo Bpems ToMCKa Ty4IIero pe3yabTara OblTH MMOCTPOCHHI JIBE Pa3UYHbIE MATEMATHUECKUE
MOJIeIH: SKcIepuMeHT Ha DBM, Moaenupyroumii cucteMy aToMoB, U 1uddepeHuanbHas
CHCTEMA YpPABHEHMM, PELICHHAs YUCJIEHHO, OT JBYX IIOJYyYEHHBIX pE3YyJIbTAaTOB B3SJIU
CpEeIHEKBaIpaTUYHbIA. MOXKHO JIM CYMTATh TAKOW METOJ MOJIEIIbIO?

a) Ja, 9TO BEIICCTBEHHAs, MaTeMaTHYECKas
0) J[a, 3To uaeajbHasi, MaTeMaTHUYeCcKasn
B) Ja, 3TO BELIECTBEHHAsI HATYpHAas

r) Her

46. Kakoe MakcUMaJIbHOE KOJIUYECTBO MOAEIEH OJHOTr0 00BEKTa MOXKHO COCTAaBUTh?
a) J11000e KOJIN4eCTBO
0) 1
B) 3
r) 7

47. CKONBKO KJIaCCOB MOJIENIEH CYIECTBYET?
a) 4
0) 2
B) 3

I) HeT NPaBWJIbHOIO OTBETA

48. Kakue MoJiesm OTHOCSITCS K KJIACCY BEIIECTBEHHBIX MOJIETIEH?
a) ¢u3uYecKue, HATYPHbIE
0) wuneanbHbIE, PU3NUECKUE
B) HarJisiJIHbIC, UJIeaJIbHbIC
T) HaTypHbIE, HICAIbHbBIC

49. Kakue MOJIenu Heb3s1 OTHECTH K KJIACCY MBICJIEHHBIX MOJEIeH?
a) ¢usnyeckue
0) HaTypHbIe
B) MaTeMaTHYECKHE
I) HarjsaHble

50. Kakie Mogenn BXOIST B COCTAaB MJIEAIbHBIX MaTEMaTHUECKUX MOIeIIeii?
a) aHAJMTHYeCcKHe, PyHKIHMOHAIbHbIe, HMUTALHOHHbIC, KOMOMHMPOBAHHBIE
0) aHaJoroBble, CTPYKTYpHbIE, FTEOMETpHUECKHE, Tpapuueckue, UPpoBble U KHOEpHETHYE-
CKHe
B) CHMBOJIBI, al(aBuUT, S3bIKM MPOrPaMMHUPOBAHUS, YHNOPSAJOUYEHHAs 3alUCh, TOMOJOTHYe-
CKasl 3aIliCh, CETEBOE NPEICTABICHNE
I) HeT NPaBWJIbHOIO OTBETA

51. B 4yem 3akitouaeTcsi HIOCTPOCHUE MATEMAaTUYECKON MOIEIH?

a) B ONpEACNCHUM CBSI3CH MEXAY TEMHU WIM HMHBIMHU MPOIECCAMH W SIBICHUSIMHU, CO3TAHHUH
MaTeMaTUYeCKOTro armapara, MO3BOJISIONIETO BHIPA3UTh KOJIMYECTBEHHO W KAYECTBEHHO
CBSA3b MEXJy TEMU WJIM MHBIMH IPOLIECCAMH U SBJICHUSIMHU, MEXKIY HHTEPECYIOIIMMH
crienuajaucra MaTeMaTu4eCKUMHA BEJIMYUMHAMU, U CbaKTOpaMI/I, BIIUAOIIINMHA HA KOHG‘-IHI)II\/’I
pe3yabTaT

6) B onpeneneHI/m CBH3€I>'I MG)K}Iy TEMHU UJIN UHBIMU HpOHCCC&MI/I U ABJICHUSIMH, CO3JaHUU
MaTeMaTUYECKOro anmnapara, MO3BOJSIONIETO BBIPA3UTh KOJIMYECTBEHHO CBSI3b MEXIY
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TEMU WJIM UHBIMH MPOIIECCAMHU U SBICHUSMU, MKy HHTEPECYIOLTUMHE crienuaniucTa (u-
3MYECKUMU BETUIMHAMU, U (JaKTOpaMH, BIHSIIONIIMA Ha KOHEYHBIN pe3yabTaT

B) B OIpPEACIICHUH CBS3EH MEXAY TEMH WJIM MHBIMH MPOLECCAMU U SIBICHUSMHU, CO3/IaHUU
MaTeMaTUYECKOro ammapara, MO3BOJISIONIET0 BBIPA3UTh KOJUYECTBEHHO CBSI3b MEXKIY
TEMU WIM WHBIMU NPOLIECCAMU U SIBJICHUSMH, MEXKIY WHTEPECYIOIIMMU CIIECLHAIUCTA
MaTeMaTUYECKUMU BETMYMHAMH, U (PAaKTOpaMHU, BIUSIONIUMHU HA KOHEYHBIA PE3yIbTaT

r) B ONpeJesIeHHHU CBsI3eil MexAy TeMH WIH NHBIMH NMPOLeccaMM U SIBJIECHUAMM, CO3/1a-
HUHM MATEMaTHYeCKOIr0 anmnapara, no3BoJs0IIero BbIpa3suTh KOJUYECTBEHHO U Ka-
YeCTBEHHO CBA3b MEKAY TeMHU MM MHBIMHM NPOLECCAMHM U ABJICHUSIMH, MEXKIY MH-
TepecylIUMH  CHeHuaJnucTa (pu3nYeCKMMH BeJIUMYMHAMH, U  (aKTopamm,
BJIMSIIOIUMH HA KOHEYHBIN pe3yJibTaT

52. B 3aBHUCHMOCTH OT XapakTepa HCCIEAYEMBIX PEAIbHBIX ITPOLECCOB M CHCTEM, Ha KaKHe
TpyHIIbI MOTYT OBITH pa3zesieHbl MaTeMaTHUECKHE MOIEITH ?
a) HENpEPHIBHBIE, UMUTAIIMOHHBIE
0) JAeTepMHMHHMPOBAHHbIE, CTOXACTHYECKHE
B) HMMHTALlUOHHBIE, 1ETEPMUHUPOBAHHbBIE
I) CTOXAaCTUYECKUE, UMUTALMOHHbBIE

53. Kakue rpynmsl MaTeMaTHYECKMX MOJENIEH He SBIIIOTCS PE3yJIbTaTOM pACIpEIeTIeHUs
MOJIEJIEH 110 MX TIOBEJIEHUIO BO BPEMEHN?
a) cTaTudyeckue, TMHAMUYECKHe
0) IuMHaMUYecKue, n30Mop¢HbIE
B) u30MOpdHBIE, IMHAMUYECKHE
I) HenpepbIBHbIC, H30MOP(HBIE

54. Ha xakue rpynmbl MOMKHO pa3leiIuTb MAaTEMaTUYECKHUE MOJENM 10 BHUAY BXOJHOU
uHpopMauu?
a) CTaTUYECKUE, HENIPEPHIBHBIE
0) aHMCKpeTHbIEe, HelpepbIBHbIE
B) JMHAMUYECKHUE, HENIPEPHIBHBIC
r) JAUHAMUYECKHUE, CTAaTUYECKHE

55. Ha xakmue rpymibl MOXXHO PasgCiInuTb MAaTEMATHUYCCKUE MOJCIN IO CTCIICHU HX COOTBET-
CTBHSI peaJibHBIM 00bEKTaM, IpOoLeccaM WM cucTeMam?
a) cToxacTuyeckue, U3oMopQHbIE
0) unszomopdHbIe, roMOMOp(HBIE
B) JI€TEPMHHHPOBAHHbBIE, CTOXACTUYECKUE
I) HET NPaBWJIBHOTO OTBETA

56. Kak Ha3bIBaeTCcss MOJENb, €CIM MEXIY HEell U peambHbIM OOBEKTOM, MPOLIECCOM WM CH-
CTEMOM CYILECTBYET MOJHOE MOAJIEMEHTHOE COOTBETCTBHE?
a) CTOXacTUYyecKas
0) uszomopdHas
B) JETEPMHUHUPOBAHHAS
r) roMoMopdQHas

57. Kak Ha3pIBarOTCsS MOJENH, B KOTOPBIX IPEINOJIAraeTCsi OTCYTCTBHE BCAKHX CIyYalHBIX
BO3/ICUCTBHI U UX 3JIEMEHTHI (3JIEMEHTHI MOJIENIN) IOCTATOYHO TOYHO YCTaHOBIICHBI?
a) CTaTHYECKHE
0) IHUCKpeTHbIE
B) JeTepMHMHHMPOBAHHbIE



r)
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JUHAMHUYCCKHEC

58. B xakoMm MojienupoBaHuy (PyHKIIMOHUPOBAHUE OOBEKTOB, MPOILIECCOB HIIM CUCTEM OMHCHI-
BaeTcst HA0OPOM aITOPUTMOB?

a)
0)
B)
r)

almpoOKCUMAIITMOHHOM
HMHUTAIIMOHHOM
AHAJTUTUYCCKOM

HET IMMPaBUJILHOI'O0 OTBETA

59. Kakue xapakTepuCTUKH OOBEKTa, MPOIecca WM CUCTEMbI YCTAaHABIMBAIOTCS Ha JTare BbI-
0opa MaTeMaTH4ecKoi MOIeIH?

JTUCKPETHOCTb, N30MOP(HOCTD
JIMHEHHOCTDb, CTAIMOHAPHOCTH
M30MOPGHOCTH, IMHEWHOCTh
CTallMOHAPHOCTh, JUCKPETHOCTh

60. ITocpencTBOM KakuX KOHCTPYKIIMM, MaTeMaTHYeCKHE MOJIETH OMUCHIBAIOT OCHOBHBIE
cBOiicTBa 00BEKTAa, Mpoliecca WK CUCTEMBI, €T0 MapaMeTpbl, BHYyTPEHHHE U BHEIIHUE CBSI-
3u?

a)
6)
B)
r)

JIOTHKO-MaTeMAaTHYeCKHX KOHCTPYKIMIA
CTaTUCTUYECKUX KOHCTPYKLNMN
BEPOSTHOCTHBIX KOHCTPYKIIUN

HET MPaBUIILHOTO OTBETA

61. Uro He BXOOUT B MMPECAMCT MATCMATHYCCKOI'O MOI[GJ'II/IpOBaHI/ISI?

a)
6)
B)
r)

MMOCTPOSHHUE aJTOPUTMAa, MOJISTUPYIOIIETO MOBEICHHE 00HEKTa (CUCTEMBI)
KOPPEKTUPOBKA IIOCTPOEHHOW MOJIEIN

MOMCK 3aKOHOMEPHOCTEHN MOBEIeHUSI 00BEKTa (CUCTEMBI)

MOCTPOEHHE HATYPHOI MO/e/IH

62. Kakue usyuarorcss 3aBUCUMOCTH MEX]ly BEITMYMHAMHU, ONMUCBIBAOIIMMHU IPOLECCHI, IPH UX
MOJEIINPOBAaHUN?

Ka4€CTBCHHBIC U KOJIMYCCTBCHHEBIC
TOJBKO KAYCCTBCHHBIC

TOJBbKO KOJIUYECCTBCHHbIC

HET MMPaBUJIBLHOI'O0 OTBETA

63. B xakux nporieccax BbIYUCIUTEIbHBIA SKCIEPUMEHT SIBIIIETCS €JUHCTBEHHO BO3MOYXHBIM?

IJle HATypHBIN SKCIIEPUMEHT MOXKET MPUBECTU K OUEHb OOJIBIIUM 0ObeMaM padoT
Ir7ie HaTYpHBINA SKCIIEPUMEHT MOKET IPUBECTH K HEBEPHBIM pe3yJIbTaTaM

Ir/ie HATYPHBI JKCIIEPUMEHT ONaceH JJIsl ’KU3HH M 310POBbs JI0Aei

HET MPaBUIILHOTO OTBETA

64. C dyero oObIYHO HAYMHAETCS MOCTPOECHUE MaTEMaTHYECKOW MOIETH?

a)
6)

B)
r)

¢ MOCTPOCHNS M AHAJM3A NpocTeiiel, HanboJiee rpy0oii MaTeMaTHYeCKOH MOAeIH
paccMaTpuBaeMoro 00beKTa, pouecca UM CHCTeMbI

C MOCTPOEHUS M aHAJIM3a MaTeMaTHYECKOW MOJIeNH, KoTopasi HauboJjee MOJTHO COOTBET-
CTBYET pacCMaTpPUBAaEMOMY OOBEKTY, IPOLIECCY WIIH CUCTEME

C aHaJIM3a MAaTEeMaTHYECKOM MOJIeIN paccMaTpUBaeMOro 00beKTa

HET IIPaBUIBHOTO OTBETA
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65. Kakoil xapaktep HOCST BBIBOJIbI, IOJYUYEHHBIE B PE3YyJIbTATE€ HUCCIEAOBAHUS TMIOTETHYE-
CKOU Mozenu?

a0CTpaKTHBIN
YCJIOBHBIM

TOYHBIN

HET MPaBUIILHOTO OTBETA

66. Uto He00X0MMO cAeNaTh AJis TOT0, YTOOBI TPOBEPUTH BBIBO/IbI, IOJYUEHHBIE B PE3YyJIbTATE
UCCJIEIOBaHMsI TUIIOTETUYECKON MOieun?

a)
6)
B)
r)

He00X0AMMO CONOCTABUTH pe3y/bTaThl HCCJIeI0BaHus MoJeJ M Ha DBM c pe3yJbra-
TAMH HATYPHOI0 JKCIIePUMEHTAa

HE00XOUMO IPOBECTH MOBTOPHOE HCCIEA0BAaHME MOJENIN M COMOCTABUTH PE3YJIbTaThl
JBYX UCCIIEJOBaHUM

HE00XO0IMMO IPOBECTU MCCIIEJOBAHNE MOJIEIH HECKOJIBKO pa3 M CONOCTABUTh PE3YJIbTa-
ThI JAHHBIX MCCIIEA0BaHUN

HET MPaBUIILHOTO OTBETA

67. IIpu uccienoBaHNN TMIOTETHYECKOW MOJIENIHM KAaKOTO XapakTepa IMoaydaTcs BbIBOJBI?

a)
0)
B)
r)

abCTpaKkTHOTO
YCJOBHOI'0
TMIIOTETUYECKOTO
JTMHAMUYECKOTO

68. Kakumu 3HaHUSMH HEOOXOIWMO 00JIaaTh ISl MOCTPOSHUS MaTeMaTHYECKON MOJIEIH B
MPUKJIAIHBIX 33/1a4ax?

TOJILKO CIIENHAIBLHBIMHU 3HAHUSIMHA 00 00BHLEKTE

TOJILKO MaTeMaTHYECKUMHM 3HAHUSIMH

MaTeMaTH4YeCKUMH 3HAHUSIMH H CNIeIHAJIbHLIMHA 3HAHUSIMH 00 00LEKTe
HET NMPaBUIBLHOTO OTBETA

69. Ykaxure METOM, HerI/IMeHHeMHﬁ JJIs1 KOMITIBIOTCPHOTO MOACIINPOBAHU AL

a)
6)
B)
r)

YHUCIICHHOE PELICHHE
TOYHOE pelIeHuE B BUJE GOpMyII
IKCIEPUMEHTAJIbHBIH aHAIHU3
HET MPaBUIILHOTO OTBETA

70. UncneHHBId METOJ TpearojaraeT peuieHrue B OECKOHEUHOM IuKie uTepanuii. Korma
CJIeTyeT MpepBaTh MPOLECC BHIYUCICHUS?

a)
0)
B)
r)

B MOMCHT, KOrga pCucHue 6YJICT MCHSATLCA OT UTCPAllMU K UTCPALIUHU MCHEC YCM Ha 1%
Korjaa 6yneT AOCTUTHYTA 3aJaHHAA CTCIICHDb TOYHOCTH

B CJIy4ac €CJIM YUCIIO HAYHCT PACTHU

HET MMPaBUJILHOI'O OTBETA

71. Kakas 3amava He ogAaeTcs TOUHOMY petieHuto Ha OBM B Buae Gpopmyn?

a)
6)
B)
r)

MHTErpajbHOE ypaBHEHHUE |-ro mopsaka
mddepeHnnanbHO-UHTETpalibHAsL CUCTEMA YPaBHEHU
CHUCTEMa HEJIMHEWHBIX YPaBHEHUI

BCe YKa3aHHbIE NOJIAI0TCS

72. Kakoii u3 METOI0B UMEET MPUOIMKEHHBIN XapakTep?

a)
6)

TOYHOE pelIeHne B Buae Gopmyi
YUCJICHHOE PEIICHHE



B)
r)
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002 yKa3aHHBIX MeTO/A
HET MPaBUJIILHOTO OTBETA

73. B ueM cOCTOUT CyTh KOMIIBIOTEPHOTO MOJEINPOBAHUA?

a)

6)

r)

HA OCHOBE MaTeMaTH4YeCKoil mojaeau ¢ momoumbio IBM mpoBoaurcsi cepusi BbI-
YHMCJIUTENbHBIX IKCIIEPUMEHTOB, T.€. HCCIEAYIOTCS CBOICTBA 00bEKTOB MJIH NpPoLec-
COB, HAXOATCH HX ONTHUMAJIBLHBIC IAPAMETPbBI U PEKUMBbI pa60T1)1, YTOYHHAECTCHA
Mojelb

B CO31aHNHN MaTeMaTHYeCKON MOJCIN UCCIIEAYEMBIX 00BEKTOB

MIOCPEJICTBOM PACCMOTPEHUS UCCIIEyeMBIX 00BEKTOB ¢ ToMolsio 9BM npoBoautcs ce-
puA BBIYUCIUTEIIBHBIX OJOKCIICPUMEHTOB, T.C. HCCICAYIOTCA CBOICTBAa OOBLEKTOB WIIH
MPOIIECCOB, HAXOAATCS UX ONTUMAJIbHBIC TapaMeTPhl U PEeXKUMBI pabOThI, U COCTABIIACTCS
MareMaThdeckas MoJIeib

B CO3JIaHMH TOYHOM KOIIHHU HCCIETyEMbIX 00bEKTOB

74. Kakoil U3 5KCIEpUMEHTOB HauOoJee BBITOJHO MPUMEHSTH JUISI UCCIEIOBAHUS OOJBIIOTO
YHUCia BAPUAHTOB MPOCKTUPYEMOTO OOBEKTa WJIU TPOIecca sl Pa3InIHBIX PEKHUMOB €ro
JKCIUTyaTauu?

a)
0)
B)
r)

IIPOTHO3HBIN
BbIYHCIUTEIbHBIN
HaTypHBIN

HET IIPaBUJIILHOIO OTBETA

75. Kakoe nmpeuMyIiecTBO UMEET BBIYMCIUTEIbHBIN SKCIEPUMEHT 110 CPABHEHUIO C HATYPHBIM
SKCIIEPUMEHTOM?

a)
6)
B)
r)

KOPOTKHE CPOKH M MUHMMAJIbHbIE MATEPHAJIbHBIE 32aTPATHI
TOJIBKO KOPOTKHE CPOKH IMOIYUYEHUS PE3YIIBTATOB

TOJIBKO MUHUMAJIbHBIE MAaTEPUAIIBHBIE 3aTPAThI

HET IIPaBUIBHOTO OTBETA

76. KakumMu MeTo/laMH CJeIyeT pemiaTh CUCTEMBI, COCTOSIINE W3 CMEIIAHHBIX (JIMHEWHBIX H
HEJIMHEHHBIX) YpaBHEHUI?

a)
0)
B)
r)

TOYHBIMH
NpHUOINAKEHHBIMHA

00a mpeyI0KEHHBIX METOAa TOISITCS
HUKAKUMH U3 PEATT0KEHHBIX

77. YKaxure CYHICCTBYIOIIUC I'PYHIIBI pCHICHUA MATCMATUYCCKUX 3a/1a4

a)
6)
B)
r)

YUCJICHHbIC, TOYHbIC
HpI/IGJII/I)KeHHBIe, TOYHBIC
YHCJICHHBIC, HpI/I6J'H/I)KeHHI)IC
AITOPUTMHUYCCKHUC, HpI/I6J'II/I)KCHHBIe

78. Kakne MMPONCCChI JOJIKHBI OTPAKATh MATCMAaTUYCCKHUEC MOJCIIN B 3a/la4aX MPOCKTUPOBAHUA
HJIN UCCIICAOBAaHUA MMOBCACHUS PCATIbHBIX O6’BCKTOB, IMponeccoB NI cucrem?

a)
6)

B)
r)

peanbHble (pU3MYeCKHe HEeJMHEHHbIe IPOLeCcChl, NPOTEKAIINEe B PealbHbIX 00beK-
Tax

peanbHble MaTeMaTUYeCKHe HEeJMHEHHbIe MPOIECChl, MPOTEKAIOIINE B PealbHBIX 00bEK-
Tax

peanbHble PU3NUECKUE TMHEWHBIE POIECChI, TPOTEKAIOIINE B PEabHBIX 00BEKTaxX
peasibHble MaTeMaTU4eCKHe JTMHEIHbIE TIPOLIECCHI, MPOTEKAIOIINE B PEaIbHBIX 00BEKTaX
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79. Inst 4ero MOTYyT HPHUMEHSATHCS PE3YyJbTaThl MPOBEPKU aJEKBATHOCTH MaTEMaTHYECKON
MOJIETIN U PeaIbHOTO 00BEKTa, MPOLIecca UIIN CUCTEMBI?
a) TOJIBKO JUIsl KOPPEKTUPOBKU MaTEMaTHUECKON MOJENN
0) TOJNBKO JUIsl pelIeHHs BOIIPOca O IPUMEHUMOCTH IMOCTPOECHHON MaTeMaTUYeCKO Moaenu
B) [JIsl KOPPEKTHPOBKH MaTeMaTH4YeCKO MOJeJN WJIHN VISl pelieHus BONPOca O NpH-
MEHHMOCTH NOCTPOEHHOH MaTeMaTHYecKoi Mojeu
I) HET NPaBUJIBHOIO OTBETA

80. YUTo mpoucxoauT ¢ pe3yiabTaramMu uccienoBanvii Ha OBM mpu mpoBepke aieKBaTHOCTH
MaTeMaTHYECKON MOJIENIN U pealbHOro 00BeKTa, MpoIiecca Ui CUCTEMBI?
a) CpaBHHMBAIOTCH € Pe3yJbTATAMM IKCIIEPMMEHTA HA ONBITHOM HATYPHOM 0o0pa3iue
0) MpUHUMAIOTCS B KaYeCTBE UTOTOBBIX PE3YJIbTATOB
B) He NPUHUMAIOTCS BO BHUMaHUE
F) HCT IMMPAaBUJIBHOI'O OTBCTA

2J0TAIl - YMETH

KoMmiekT npakTudeckux pador
[TpakTryeckue pabOTHI CITyXkaT JIsl CAMOCTOATEIbHOU pabOThl CTYICHTOB HaJ y4eOHBIMU
3aJladaMH C TEJIbI0 BBIPAOOTKU U 3aKPETUICHHUS MTPAKTHYCCKIX HABBIKOB.

IIpakTHyeckas padora no temam "Moaenun n ux kiaaccupukanusa', «Moaeanposa-
HHE».
DTH TEMBI MPEJIONIATAIOT U3YUYEHUE PA3IMYHBIX BUJOB MOJENIEH, UX MPUMEHEHHE B (Pu-
3WKE U KJIACCU(DHUKAITUIO IO Pa3IUIHBIM MTPU3HAKAM.
Inan npakmuyeckoii pabomol:
I. BBenenue
1.1 Onpenenenne nouarus "Moaens" B GU3MKe.
1.2 3HaveHHEe UCTIOIB30BAHMS MOJIeIeH B (DU3UIECKUX MCCIICIOBAHUSX.
II. Knaccudukanust Mosened B pusuke
2.1 dusnueckue MOIEIN —
2.1.1 MakpocKonn4ecKue MOJENIN —
2.1.2 MUKpOCKOITMYECKHUE MOJIETU —
2.1.3 CraTuctudeckue MOACIU
2.2 MaTeMaTHUeCKHE MOJIETHU —
2.2.1 AHanuTudeckue MOJCIH —
2.2.2 YucneHHbple MOIEIN —
2.2.3 CUMBOIBHBIE MOJIEIIN
2.3 DMNUpUYECKUE MOJICIIH —
2.3.1 OnbITHBIE (9KCIIEPUMEHTAIIBLHBIE) MOJEIH —
2.3.2 DKcnepTHbIE MOJICIH
1. TIpumeps! npuMeHeHust Mojiernelt B pusnke
3.1 Monenb naaHeTapHOW CUCTEMBI.
3.2 KBanToBasi MexaHMKa KaKk MOJIeJIb MUKPOMHUPA.
3.3 Mojenb 37eKTpOMarHUTHOTO TOJIS.
IV. llpumenenne MaTeMaTUYECKUX MOJIEIIeH
4.1 Pemenne pu3ndecKux 3a71a4 C UCIOIb30BAHNUEM aHATUTHUYCCKUX MOJICIICH.
4.2 CumyJsIuy ¢ UCTIOIH30BAaHUEM YHCICHHBIX METO/IOB.
V. 3akmoueHue
5.1 IlogBeaeHKE UTOTOB.
5.2 3HaueHHEe MOHUMAHUS U UCTIOIb30BaHMSI PAa3JIMUYHBIX BHIOB MOJICIICH B (PU3HKE.
VI. IIpaktuueckue 3aganus (1o BEIOOPY)
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6.1 Pa3paboTka cBoel Moienu sl OObSICHEHUS (DU3HUECKOTO SBJICHHSL.
6.2 AHanu3 Hay4YHOU CTaThU, B KOTOPOU MUCIOIB3YETCS MOJIEeNb, U 00CcyxaeHne e€ 3 PeKTUBHO-
CTH.
Pexomenoauuu:
[TognepxuBaiiTe TEOPETUUECKYIO YaCTh IPUMEPAMU U3 pealbHOM KU3HU U UICTOPUU HAYKH.
Jly1st pa3ennoB o mpuMepax MPUMEHEHHS MOJIeTiel, paCCMOTPUTE COBPEMEHHBIC HCTOPHH HCCIIC-
JIOBaHUM.
[To BO3MOKHOCTH MPOBECTH COOCTBEHHBIE SKCTIEPUMEHTHI UM YHCIICHHBIE CUMYJIAINH. 3a1a9n
MOKHO BBIOPATh CAMOCTOSITENILHO.
DTOT IUIaH NMPEJOCTABISIET OCHOBHYIO CTPYKTYPY I pabOThI, HO BBl MOXKETE BHOCUTH U3MEHE-
HUS B 3aBUCUMOCTH OT KOHKPETHBIX TPeOOBaHMIA U BO3MOKHOCTEH.
[Ipumeps! 3ana4:

1.ABTOMOOMIb IBHIKETCSI CO CKOPOCTHIO 36 KM/Y MO 3aKpYTIECHUIO JOPOTH paguycoMm 2
M. Onpenennure HEHTPOCTPEMUTEITBHOE YCKOPEHHE?

2. Teno coBepuiaet 240 MoJHBIX 000OPOTOB 3a 2 MUHYTHL. YeMy paBHBI 4acTOTa U MEPHOJ
ero obpareHus?

3. Haiinure ckopocTh M nepeMelieHue Benocuneauncta uepes 20 ¢, eciau ero HadajlbHast
CKOpOCTh paBHa 4 M/c, a yckopenue 0,3 m/c*?

4. Onpenenure MECTO U BPEMsI BCTPEUH JIBYX TeJl, €CIM YPABHEHUS UX ABUKEHUS UMEIOT
BUO: X1=5-5tux,=15-10t.

Bapuanr 2

1.3a 5 ¢ Teno cosepmaer 100 monHBIX 060poTOB. KakoBa wacTora u mepuo ero oodparie-
HuA?

2. ABTOMOOWJIb JIBIJKETCS CO CKOPOCTBIO 72 KM/Y IO 3aKPYTJICHUIO IOPOTH PATAyCcoM 2
M. Onpeenure HEeHTPOCTPEMUTENLHOE YCKOpeHue?

3.MoTouuknucT ABurajics ¢ yckoperuem 0,37 M/c? M HaganbHOM CKOPOCTBIO Vo=0,5 M/C.
Ornpenenutb CKOPOCTh U MEpEeMEIIeHHe MOTOLIMKIUCTA uepes 4 C.

4. OmpeenuTe MECTO U BpEeMsI BCTPEYH JBYX TeJl, €CITM YPABHCHUS WX ABUKCHUS UMEIOT
BUA: X1 =5 +tux,=20-2t.

IIpakTyeckas padora no teme «KomnbotepHoe rpaguyeckoe MoaeTHPOBAHUE»
PexoMeHmamy 1 COBETHI 110 CO3JIAaHHUIO0 MOJIENIEH Y30pOB M rpa)MKH B pa3IMYHBIX TPOrpaMMax.
1. MopaeqpoBaHue «KMyapoBOIo» y3opa:
o MHcnonp3yiiTe nporpammsl /Ui BEKTOpHOU rpaduku, Takue kak Adobe Illustrator
nuu Inkscape.
Co3pmaiiTe OCHOBHOM y30p, UCIOIB3Ys TEOMETPHUECKUE (POPMBI UITH KHCTH.
[Tpumenure 3pdexT "Mozanka" nwin "l[ukcenuzanms” st co3ganus 3pdexra
Myapa.
o OKCIEepUMEHTHPYUTE ¢ pa3HBIMH LIBETAMH U OTTEHKaMH ISl IOCTHKECHUS Ke-
nmaemoro 3¢ dekra.
2. MoaeanpoBaHue y30pa-«3Be31a»:
o Pabortaiite ¢ rpadpmueckumMu pegakropamu win 3D-MoenpoBaHueM, HalpuMep,
Blender nnm Adobe Photoshop.
o Co3paiiTe OCHOBHYIO (pOpPMY y30pa, UCIIOB3Ysl IUHUU U (POPMBI, HanpuMep,
KPYTH WM 3BE3/IbI.
[ToBTOpsiiTe U MacITAOUPYHTE 3JIEMEHTHI, UTOOBI CO3/1aTh 3BE3/IHBIN y30P.
DKCIEpUMEHTUPYHITE € IIBETAMHU, TEHBIO M IIPO3PAUYHOCTBIO AJIS IPUIAHUS Y30py
MHTEPECHOTO BUJIA.
3. MoaeipoBaHue y30pa-«1epeBo»:
o Hcnonp3yiiTe mporpamMmsl JUIsl pUCOBAHUSI UM BEKTOPHOU TpaduKH.
o Hapucyiite cTBOJ epeBa U BETBH, UCTIONb3YS Pa3IUUHbIe KUCTH U HHCTPYMEHTHI.
o Jlo6aBbTe IUCTHsI WM y30pBl HA BETBSAX, YTOOBI CO3/1aTh JICTAIIH.
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o DKCHEepUMEHTUPYHTE C TEKCTypaMU U TCHIMH [Tl ToOaBIeHUs o0bema.
4. MopaeaupoBaHue 1eJI0BOIi rpaQuKu:

o Hcnonp3yiiTe mporpaMMsbl I CO3/IaHUS TUarpaMM U rpad)uKoB, TAKUE KaK
Microsoft Excel, Google Sheets nnu gaxxe Adobe Illustrator.

o Bribepure nogxoasmmid THN rpaduKa s nepenadn nHhopManuu (Kpyropas
TuarpaMma, cronduarasi JuarpaMMa u T. 1.).

o Paboraiite c BeTamMu, MOAMUCAMU U JIETSHION, YTOOBI CAENaTh TpadUK YSTKUM H
MTOHSATHBIM.

o OOparrTe BHUMaHUE HAa MCTIOIb30BaHUE MPU(TOB U CTUIICH JJIs IPUIAAHUS TIPO-
(beccruoHanbHOTO BHJA TpaduKaM.

He 3a0bIBaiiTe SKCIepUMEHTHPOBATH, 100aBIIATH CBOW CTUIIb M TBOPYECKH MTOIXOIUTH K CO3/a-
HUIO Y30pOB H I'pauKu.

IIpakTHyeckue padorsl Mo Teme «MaremaTHyeckue MoaeaIH (pU3MYECKHX MpoLec-

COB»
Pabora 1. MaremaTnueckasi MOJIeSIb pABHOYCKOPEHHOTO JIBM)KEHUS Tea.
Xoo pabompi:
PaccMOTpUM OCHOBHBIE AJIEMEHTHI MOJIEIH:
1. Ob6o3HaueHus:
(s) - mepemertenne (yTh);
(u) - HaUaMBHASA CKOPOCTH;
(V) - KOHEYHas CKOPOCTh;
(a) - yckopeHnue,
(t) - Bpems.
2. ®opMyJibl pABHOYCKOPEHHOTI'0O IBHKEHHUSI:

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

o YpaBHeHHE KOHEYHO# CKoOpocTH: [V =u + at]

o YpaBHeHHe MYTH B 3aBUCMMOCTH OT HAYAJIbHOW M KOHEYHOH CKOPOCTH: [S =\
frac{u + v} {2}t]

o YpaBHeHHE CKOPOCTH B 3aBUCHMMOCTH OT myTH: [v"2 = u”2 + 2as]

3. Ilpumep MCnOJIb30BAHMS:

o IlpenmnonoxuM, y Hac €CTh TEJIO, HAUMHAIOIIEE ABMKEHHE CO CKOpocThio (u =10,
\text{m/c}), yckopenue (a =2 , \text{m/c}"2), 1 Mbl XOTUM HAlTH EpeMeILECHIE
nocie (t=3, \text{c}).

o Hcnonp3yeMm ypaBHeHue nepemenienus: [s = ut + \frac{1} {2}at"2] Iloacrasnsiem
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 PaccuuthiBacm 3HaueHue (s).

D10 6a30BbIi puMep. B 3aBUCHMMOCTH OT BEIOPaHHOM 3a/1a4M U M3BECTHBIX JAHHBIX, BBl MOXKETE
WCTIOJIB30BaTh pa3IMYHbIe KOMOMHAIINY YPAaBHECHUH.
Bagaun:

1. Kakyto cuity cineayer NpuioXKuTh K SIIUKY Maccoi 20 Kr, 4TOObl MPUIIOJHATD €r0 C
yckopenueM 1 m/c*?

2. TMaccaxxup nmudra moctaBuwia Ha mon yemonaHn Becom 40 H. Kornma nudt mavan omyc-
KaThCsl BHM3, CHJIa PEaKLUU OMOpHI, JEHCTBYIOIIAas Ha yeMojaH, yMmMeHbmiaack 10 35 H. Ha
CKOJIBKO TP ATOM YMEHBIIMIICS BEC YeMO1aHa?

3.Macca s6m0oka 40 r. C xakoil cuinoi oHO mputsAruBaercs 3emi€i? CKOJIbKO BpEeMEHH
OHO OyJIeT Ma/iaTh C SOJIOHH, €CITH BETKa, Ha KOTOPOH OHO BHCEINO, HAXOAWIAach Ha BBICOTE 2,4 M.

4. Teno Maccoii 4 Kr aBukeTcs ¢ yckopenueM 0,5 m/c® . YeMy paBHa cuiia, coOOOLIArOMIast
TeTy 3TO ycKopeHue?

o O O O

o
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5. B pakere HaxoauTcsi KOCMOHaBT Maccoil 85 kr. Bo Bpems crapra pakeTsl cuia
peaKkuru omopskl, ACHUCTBYIONIAs HA KOCMOHaBTa, yBennumwiachk 10 1700 H. Bo ckonbko pa3 yBe-
JIMYUJIICS TIPU 3TOM BEC KOCMOHABTa?

6. Ha BeIcoTe 2,4 M Bucut rpyma maccoi 30 r. Uemy paBHa cHuiia TSKECTH, IEUCTBYOIIAs
Ha Hee? C KaKoil CKOPOCTBIO YAAPUTCS O 3€MJII0 ATa IPyllla, €CJIM OHA COPBETCS C BETKU?

Pabota 2. MaremaTnueckasi MOI€Ib CBOOOHOTO MaJICHUs Tela.
[IpakTrueckast paboTta Mo MaTeMaTHYECKO MOJesIi CBOOOAHOIO NaIeHUS Tela MOXKET BKIIIOUATh
B ce0s1 HECKOJIBKO ITAIOB.
Xoo pabomebi:
1. ITocraHoBKa 3amMa4u:
o Ormpenenute 1neab paboTel 1 GOpMyIHPOBKY 3aaaun. Hanpumep, 3agaua MoxeT
ObITh COpMYIMPOBaHA KaK MOJEIMPOBaHUE CBOOOAHOIO MaACHUS Tela MO
BO3/JICHICTBUEM I'PABUTALIMOHHOTO I10JI 3EMJIN.
2. BbiOop ypaBHeHMsI ABUKEHUS:
o B nannom ciyuae, ypaBHEHHE JBHKEHHS CBOOOJHO MAJAIOIIETO TENA MOXKHO
OIMCaTh ypaBHEHHEM PaBHOYCKOPEHHOTO JBIkeHus: [ s =ut + \frac{1}{2}gt"2, ]
rae (s ) - paccTosiHue, (U ) - HAYaIbHAsE CKOPOCTH, ( g ) - YCKOpeHHe CBOOOHOTO
naaeHus (mpuOau3uTebHO paBHO ( 9.8 \ M/c”2)), (t) - Bpems.
3. BbI0Op HaYAIBHBIX YCI0OBHIL:
o 3anaiiTe HavaJbHBIE YCIOBHS JJIs TeJa B CBOOOJIHOM MaJIeHUH, TaKKe KaK Hadajlb-
Hasi BBICOTa M HadyallbHasi CKOPOCTh.
4. PemieHue ypaBHeHHs:
o Pemmre ypaBHeHHE IBUKEHHS C yUETOM HAYaIbHBIX YCIOBUNA. DTO MOXKET I10-
TpeOOBaTh UCMOIH30BAHUSI METOJOB YUCIEHHOTO MHTEIPUPOBAHUS, TAKUX KaK
MeToJ1 Diinepa wiu Meto]l Pynre-KyTThl, Wiy jk€ aHAIUTUYECKOTO PEIIECHUS B 3a-
BUCHMOCTH OT CJIOKHOCTH YPaBHEHHS.
5. Ioctpoenue rpapukoB:
o [Iloctpoiite rpaduky 3aBUCUMOCTH BBICOTHI T€JIa OT BPEMEHHU, CKOPOCTH OT
BPEMEHHU U YCKOPEHUS OT BPEMEHH. DTO MO3BOJISET BU3YAJIU3UPOBATH U MTPOAHA-
JU3UPOBATH JBUKEHHE TEA.
6. AHaJm3 pe3yJbTaTOB:
o IlpoananusupyiiTe moaydeHHbIe pe3ynbTarhl. OOpaTuTe BHUMaHUE HA U3MEHEHHE
BBICOTBI, CKOPOCTH M YCKOPEHHUS B TeueHHe BpeMeHH. CpaBHUTE pe3yJIbTaThl C
TEM, YTO MOXKHO OKHMJATh C Y4ETOM (PU3MUECKUX 3aKOHOB.
7. BbIBOOBI:
o Cdopmynupyiite BEIBOABI HA OCHOBE aHAJIM3a pe3ynbraToB. OOcynuTe cornaco-
BaHHOCTb MOJIEJIH C PEabHBIMU (PU3NYECKUMU SIBICHUSIMH U BO3MOXKHBIE Orpa-
HUYEHUS BallEro Moaxo/a.
8. JlomoJIHUTeIbHbIE UCCICAOBAHMSA:
o IlonmpoOyiiTe MpoBECTH TOMOIHUTEIbHbIC UCCIIETOBAHMS, TAKUE KaK U3MEHEHHE
HAYalbHBIX YCIOBHM, BIUSHUE COMPOTUBIICHUS BO3lyXa U ApYyTUe PaKkTOpHI,
BIIUSIIOLINE HA IBUKEHHE Tea.

Pabota 3. Maremarndeckasi MOJICIIb ITaJICHUS TEJa B CPEJIC C COMPOTHUBICHHEM.
Marematrueckast MOJIe/Ib [aICHHS TeJia B CPeJie ¢ COMPOTUBICHHUEM MOXKET OBITh MPe/-

CTaBJICHA C MIOMOIIbIO TU(DPEPEHIINATEHOIO YPABHEHHUS, YUUTHIBAIOIIETO CHITY COMPOTUBIICHHS

BO3JyXa.

Xoo pabomui:

OOBIYHO MOJIEJIb TIAJICHUS TETa B CPEJie C CONMPOTHUBICHUEM BBIPAKACTCS YPaBHECHHUEM BTOPOIO

HOPSIIKA, TIE CHJIa CONIPOTUBIICHUS 3aBHCUT OT CKOPOCTH Tena. Hampumep, mist cBoOo1HOTO 1a-

JICHUSI C YIETOM CHJIbI COTPOTHBIICHHUS BO3/IyXa MOYKHO HCIIOJIb30BATh CIICAYIOIIEE YPaBHCHHUE:
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[m \frac{{dv}}{{dt}} = mg - kv]
re:

(m) - macca tena,

(g) - yckopeHune CBOOOIHOTO TaJICHUS,

(V) - ckopocTs Tena,

(k) - koadpuLMeHT, XapaKTepU3YIOLINI CUITy CONPOTUBIICHUS BO3yXa,
(Mrac{{dv}}{{dt}}) - mpousBoaHasE CKOPOCTH 1O BPEMEHH.

DTO ypaBHEHHE MOXKHO PEIINTh YHCICHHO, MCIIOJIB3YSI METOJbl YUCICHHOTO WHTETPUPOBAHUS,
Takue Kak meron Dinepa unu meroa Pynre-KyTTel. Takue MeToIbl TOMOTAIOT aNpPOKCUMHUPO-
BaTh CKOPOCThH U IOJIOKEHHE TeJla B pa3Hble MOMEHTHI BPEMEHHU.

IIpakTnyeckass padora nmo teme «Maremarudyeckasi MoJAe/]db KOJEOAHMN TPYKHH-
HOT'0 MasiTHUKA»
Xoo pabombi:
Jlnst cozaHus MaTeMaTHUeCKOM MoJieNny KoJieOaHui MPYKUHHOTO MasTHUKA, BaM MOTpedyeTcs
UCIOJIb30BaTh YpaBHEHHE TrapMoHuYeckoro ocuwuisitopa. Ilpumenure 3akoHel HploToHa u
3aKkoH ['yka [u1s onucanust IBUKEHUS NPYKUHbI-MasTHHKA.
1. YpasHenmue 3axoHa I'yka: Cwita, BoccTaHaBIMBarONas NPyXUHY, IPONOPLIHOHAIbHA
yuMHeHuto npyxuHsl: [ F = -kx ] I'ne:
o (F)-cuna, nefictByromias Ha IpyXHHY,
o (k) -xkoaddumuenT ynpyrocta npyKuHsI,
o (X)) - yAnMHEHUE NMPYXHUHbI OTHOCUTEIBHO MOJI0KEHUS] pAaBHOBECHS.
2. Bropoii 3akoH Herotona: Cuna, 1elCTBYIOIIas HA MacCy, paBHa IIPOU3BEIECHUIO MaCChI
Ha yckopenwue: [ F =ma | I'ne:
o (m) - Macca MasTHHKa,
o (a)- ycKkopeHue MasiTHHUKA.
Korna npyXuHHbBIN MasiTHUK HAXOJWUTCS B PaBHOBECUH, CyMMa CHJI paBHa Hy0. Koria MasTHUK
OTKJIOHSIETCSI OT MOJIO’KEHHsI PAaBHOBECHSI HA pacCTOSIHUE ( X ), MOXKHO HAIlKCaTh ypaBHEHHE:
[ F=ma=-kx ]
Yckopenue (a ) B 3TOM ciydae OyaeT 3aBuceTh OT ( X ) kKak ( a = \frac{-kx} {m} ).
DTO0 ypaBHEHHE OIMCHIBAET BTOPOI MOPAAOK A PepeHInaTbHOTO YpaBHEHUS, N3BECTHOTO KaK
YPaBHEHUE TapMOHUYECKOTO OCLMILIATOpA!
[ \frac{d"2x} {dt"2} + \frac{k} {m}x =0 ]
JUI 9MCIIEHHOTO PELIEHUS ATOrO YPAaBHEHUS TPOIPAMMUCT MOXKET UCIIOJIb30BAaTh Pa3IMYHbIC
METO/Ibl, TaKKE€ KaK MeToa Diinepa, Mmeton Pynre-KyTTbl uinu npyrue uncieHHble METOAbI UH-
TErpupOBaHUS AJIs1 BBIYMCICHNUS 3HAYEeHUS ( X ) M €0 CKOPOCTH B KaXKAbIii MOMEHT BPEMEHH.

3agauu:

1) Ha npyxune koneOaeTcs Ipy3 ¢ 4acToToi ' = 0. 710 Ty, Korna x HEMY TIPUKPENUIH J10-
HOJIHUTENBHBINA Tpy3 Maccor At = 500 r, yacrora konebanuit cramga V'l = 0,920 py,
Haiinure Maccy HadanbHOrO rpysa.

2) OmpenenuTe NepUoA U 4acToTy KojeOaHMit rpy3a maccoit m = 200r, nuxyerocs no
IJIAJIKOW TOPU30HTAIIBHON MTOBEPXHOCTHU IO ACUCTBUEM JIETKOM MPYKUHBI )KECTKOCTHIO
k= 0.080 g/

3) Kakyro muny | momkeH UMeTh MaTeMaTHIECKHI MasSTHHK HA TOBEPXHOCTH 3eMJIH, YTO-
OBl TIeproJT KoJeOaHuit ObLT T'=20¢

4) OauH MaTeMaTHYeCKMH MAasTHUK COBEpIIMI 33 HEKOTOPBIA MPOMEXYTOK BpEMEHHU
N1 = 12 gone6anwit, a gpyroii — V2 = 3 xoneGanms. Onpenenure mHY (2 1pyroro ma-
STHHMKA, €CJIM U3BECTHO, YTO Pa3HOCTh JUIHH MasTHUKOB Sl = 10cwm.

IIpakTHyeckas padora no reme «MaremaTnueckasi Moje b I0JIeTa TeJia, OPOLIEH-
HOTO IO/ YIJIOM K TOPH30HTY B cpe/e 0e3 CONpOTHBJICHHUS.
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Keiic-3agaua «Urper Angry Birds»

Angry Birds 2, panee uzBectnas kak Angry Birds Under Pigstruction — Buaeourpa 2015
rojia B )KaHpe apKapl, paspaboTanHas ¢puHCcKoi koMmnaHuel Rovio Entertainment u sBnsttoras-
csl TpUHAALATON urpoil B cepun Angry Birds, a Takxke npsiMbIM MPOJOKEHUEM OPUTHHAIILHOM
Angry Birds. Bukunenus

Urpel Angry Birds nepenecyT Bac B MUp O€CKOHEUHBIX CPa)X€HHUH 3JIbIX NTHYEK MPOTUB
UX 3aKJIATBIX BParoB - IUIOXUX CBUHEH. DTH 3€JIEHBbIE MOPOCATA HE AAIOT IMOKOS NTUYKaM, OHU
MOCTOSIHHO TIOXMILAIOT WX silla U MBITAIOTCS CAeNaTh Kakue YTOAHO MAKOCTH. 3JIble NTHYKH
OUYEHb HETOAYIOT 3a IIOXUE MPOCTYNKH CBUHOK, U TIO3TOMY HEIAJHO aTaKyloT UX NocesieHus. B
urpax Angry Birds Bel OyzieTe moMorars NTHYKaM aTakoBaTh CBUHEW, MPSYYLIUXCA B CBOMX JI0-
Max. OCHOBHas L€Jb UIPBI - YHUUTOXKHUTH BCEX CBUHOK B YPOBHE, 3aTPaTUB MUHUMAJIBHOE KOJIU-
YeCTBO BBICTPENIOB. XOPOUIO IEJIbTECh M 3allyCKalTe MTUYEK U3 POTraTKH, YTOObI OHU JIETENIH
IpsIMO B Lienb. /laBaliTe O3HAKOMMMCS ¢ HECKOJIBKMMU TJIaBHBIMM NTH4kamu: KpacHas nruna
Psp - mpocras, xenras ntuuka Yak - uMeeT cOCOOHOCTh YCKOpEHHUs, yepHas ntuuka bomoba -
HaHOCHUT CaMble OTPOMHBIE pa3pylIeHus U npoyre. YToObl MO0k aaTh CBUHOK, HYXKHO MpUME-
HATH KaXXJbIM BUJ NTHYEK C YMOM M B Moaxofsmen cutyanuu. K npumepy, xenras nTuyka Xo-
pOIIO MPOOUBAET JIePEBO, a CUHSSA - JIe] U T.JI.

3apanue 11 y9amuxcst
[Ipoananu3upoBaTh MPOIECC UTPHI, BHIIBUTH OCHOBHBIE MPOOJIEMbI TPAEKTOPUH NTUYEK, UX MIPU-
YUHBI, IPEUIOKUTD ITyTH PEIICHUS.

IIpakTHyeckas padora no reme «MaremaTuyeckasi MoJeJb IOJIeTa TeJia, OpolIeH-
HOTO IO/ YIJIOM K TOPH30HTY, B Cpe/ie C CONPOTHBJICHHEM»
BrInomHUTE MOIETMPOBAHME MTOJIETA TENA.
XoJ paboThI MO CO3/IaHUI0 MaTEMaTHYECKOW MOJIENU T0JIeTa Teja, OpPOIIEHHOTO MO/ YIJIOM K To-
PHU30HTY B cpefie 0€3 CONPOTUBICHUS MOXKET OBIThH CJIETYIOIINM:
1. Beenenue: - Onpenenenue neneid padbotel. - O030p OCHOBHBIX NMPUHUUIOB (U3UKHU MOJIETA
Tena 6e3 conpoTtuieHus. - OO0CHOBaHNE HEOOXOIUMOCTH CO3/IaHMSI MaTEMaTHYECKON MOJIeTH
JUI PELLIEHUS 3aauu.
2. [locTanoBka 3amaun: - opmMyIupoBKa 3aa4u O MOJIETe Tena 0e3 conpoTuBieHus. - Onpene-
JIEHUE U3BECTHBIX U HEU3BECTHBIX NIaPAMETPOB 3a/1auHu.
3. Pa3paboTka matemaTuaeckoit monenu: - MccrnemoBanue ABMKEHU Tea 6€3 COMPOTUBIICHUS. -
Br10op crucTemMbl KOOpAMHAT U ONpPE/IEICHNE HaYadbHbIX YCIOBUIL. - 3aiCh YpaBHEHUN JBUKE-
HUS B IIPOEKILHUAX HA OCH KOOPAMHAT. - Perienre ypaBHEHUI ABMXKEHUS JIJIS1 OTIPEIeNICHUS 3aBH -
CUMOCTHU KOOPAMHAT TeJla OT BPEMEHM.
4. Crircok HCTIOIB30BAHHBIX UICTOYHUKOB: - [Iepeuncienue nureparypsl, CTaTei, OHJIAHH-peCyp-
COB M JPYTrUX HUCTOYHUKOB MH(OpPMAIUU, UCHOJIB30BAHHBIX MPH Pa3paboTKe MaTeMaTH4eCKOH
MOJIETN

3anaym.

PaccMmotpeTs nosier yyryHHoro sapa paguyca R=0,3 M, BBIIYIIEHHOTO C Ha4aJbHOW CKOPOCTBHIO
v0 = 50 m/c mox yriom o = 10° k moBepxHOCTH 3eMiu. OnpeaennuTh, Kakoe pacCTOSHUE TIPOJIe-
TUT AP0, HA KaKyI0 MaKCHUMaJIbHYIO BBICOTY OHO MOJHUMETCS.

2. PaccmoTtpeth nosiet cepeOpsiHoro siapa paauyca R=0,5 M, BBIIYIIIEHHOTO ¢ HAYaJIbHON CKOpPO-
ctbio vO = 40 m/c mox yrioMm o = 35° k moBepxHOCTH 3emiu. OnpeaenuTb, Kakoe pacCTOsIHUE
MPOJIETUT AP0, HA KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJTHUMETCSI.

3. PaccmotpeTts nosieT kBapueBoro sapa paguyca R=0,3 M, BBIIYIIEHHOIO ¢ HaYaJIbHOM CKOPO-
ctbto VO = 30 m/c mog yriiom a = 15° x noBepxHocTu 3emiuu. OnpeaenuTb, KaKkoe pacCTOSHUE
MIPOJIETUT AP0, HA KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJIHUMETCSI.

4. PaccmoTpeTs noseT TUTaHOBOTO sAjpa paguyca R=0,1 M, BBITyIIEHHOr0 ¢ HaYaJIbHOU CKOPO-
ctbio vO = 40 m/c mox yrioMm o = 65° k nmoBepxHOCTH 3emiu. OnpeaenuTb, Kakoe pacCTOsIHUE
MPOJIETUT AP0, HA KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJIHUMETCSI.
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5. PaccMoTtpets mosier ctanbHOTO siapa paauyca R=0,3 M, BBINIYIIEHHOTO ¢ HA4aJbHOW CKOpO-
ctbto VO = 10 m/c mox yriom a = 30° x nmoBepxHocTu 3emiu. OnpeaenuTb, KaKkoe pacCTOSHUE
MIPOJIETUT AP0, HA KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJHUMETCSI.

6. PaccmoTtpeTth mosieT MeTHOTO sigpa paguyca R=0,8 M, BBITYIIEHHOTO ¢ HAYAJIbHOW CKOPOCTHIO
v0 = 70 m/c mox yrioMm o = 75° k moBepxHOocTH 3eMiH. ONpenesnTh, KaKoe pacCTOsTHUE MpoJie-
TUT SIPO, HA KaKyl0 MaKCUMaJIbHYIO BBICOTY OHO MOJHUMETCS.

7. PaccMOTpeTh MOJIET pE3UHOBOrO sAapa paguyca R=0,7 M, BBITYIIEHHOIO ¢ Ha4YaJIbHON CKOPO-
ctrio v0 = 60 M/c oz yriioM o = 25° moBepxHOcTH 3emiid. OnpeennTh, KaKoe PaCCTOSTHHUE MPO-
JETUT AP0, HA KAKyH0 MAKCUMAJIbHYIO BBICOTY OHO ITOJHHUMETCSI.

8. PaccmoTpeTs mosieT HUKEeNIeBoro sapa paauyca R=0,1 M, BBINYIIEHHOTO ¢ HaYaJIbHOM CKOPO-
ctbio vO0 = 80 M/c mox yrioMm o = 65° k moBepxHOCTH 3emiu. OnpeaenuTb, Kakoe pacCTOsIHUE
MPOJIETUT AP0, HA KAKYI0 MAKCUMAJIbBHYIO BBICOTY OHO MTOJTHUMETCSI.

9. PaccMoTpeTh noJieT 4yryHHoro sapa paguyca R=0,2 M, BBITYIIEHHOr0 ¢ HayaJbHOM CKOPO-
ctbio VO = 40 m/c mox yriom a = 25° xk noBepxHocTu 3emiu. OnpeaenuTb, Kakoe pacCTOSHUE
MIPOJIETUT AP0, HA KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJHUMETCSI.

10. Paccmotpets monet 3010toro sapa paauyca R=0,1 M, BBIIYIIEHHOrO0 ¢ Ha4aJIbHOW CKOPO-
ctbio VO = 100 m/c mox yriom a = 30° k nmoBepxHocTu 3emiu. OnpeaenuTb, Kakoe pacCTOsTHHUE
MPOJIETUT AP0, HA KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJTHUMETCSI.

11. PaccmoTpeTh MoJeT 0JIOBAHHOTO siipa paguyca R=0,5 M, BEIIYIIIEHHOTO ¢ HAYaJIbHOM CKOpO-
ctbto VO = 70 m/c mog yriom a = 30° k noBepxHocTu 3emiu. OnpeaenuTh, Kakoe pacCTOSHUE
MIPOJIETUT AP0, HA KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJHUMETCSI.

12. PaccMOTpeTh MONET CTanbHOTO sapa paaunyca R=0,2 M, BBITyIIEHHOrO ¢ Ha4albHOW CKOpO-
ctbio vO0 = 80 M/c mox yrioMm o = 75° k moBepxHOCTH 3emiu. OnpeaenuTb, Kakoe pacCTOsIHUE
MPOJIETUT AP0, HA KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJIHUMETCSI.

13.PaccMotpets mosieT cepedpsaHoro aapa paguyca R=0,4 M, BBITyIIEeHHOTO C HAYaJIbHON CKOPO-
ctbto v0 = 100 m/c mox yriom a = 45° k noBepxHocTH 3eMiau. OnpenenuTb, Kakoe pacCTOsSHUE
MIPOJIETUT AP0, HA KAKYI0 MAKCUMAJIBHYIO BBICOTY OHO ITOJHUMETCSI.

14. PaccMoTpeTh MmosieT cranpHOro sapa paauyca R=0,1 M, BBITyIIEeHHOr0 ¢ Ha4alubHOW CKOpO-
ctbio VO = 100 m/c mox yriom a = 10° k moBepxHoctu 3emiu. OnpeaenuTb, KaKoe pacCTOsTHHUE
MPOJIETUT AP0, HA KAKYI0 MAKCUMAJIbHYIO BBICOTY OHO MTOJTHUMETCSI.

15. PaccmoTpeTh moJsieT alloMHMHHMEBOTO sapa paauyca R=0,6 M, BBINYIIEHHOIO ¢ HadaJbHOM
ckopocTthio VO = 80 m/c o yriioM o = 60° k moBepxHOCTH 3emiid. OnpeenuTh, KAKOe PaccTos -
HUE TPOJIETUT SIIPO, HA KAKYyI0 MAaKCHMaJIbHYIO BBICOTY OHO ITOJHUMET

IIpakTHyeckas padora no reme «KomnbroTepHbie Moae I GPU3HYECKUX MTPOLECCOBY
BoinonHuTh u1sl cBOEH 3a1auu M3 MpelblIylield MpakTUYecKoil paboTsl MporpamMmy Ha s3bIKe
IIPOrPaMMUPOBAHHU..

Xon paboThl MO co3naHuio mporpamMMmbl Ha C# Ui MaTeMaTHYeCKOM MOJENH TojeTa Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY B cpefie 0e3 CONPOTUBICHUS MOXKET OBITh CIEAYIOIINM:

1. ITocTanoBka 3amaun: - opMyIUpPOBKA 3a7a4M O TOJIETE Teyna 06e3 conpoTuBieHus. - Onpene-
JICHWE U3BECTHBIX U HEU3BECTHBIX IMapaMeTpoB 3aaaul. - Onucanue TpeOyeMbIX pe3ysIbTaToB pa-
OOTBI TPOrPaMMBI.

2. Pa3pabotka mporpammbl Ha C#: - Co3ganue mpoekTta B cpene pa3paborku Visual Studio. -
Omnucanuie CTPYKTYphl IPOTpaMMBbl, €€ Moysiel u pyHKUM. - Peanu3zaius anropuTMoB pacyeTa
nojiera Tena 0e3 CONMpOTHBIEHUS. - Pa3paboTka Moib30BaTENIbCKOr0 MHTEp(eiica mporpaMmbl
JUIS BBOJIAa HAYAJIbHBIX JAHHBIX U OTOOPa)KEHUS pe3yIbTaTOB.

3. TectupoBanue nporpammsl: - [IpoBeeHnEe TECTOBBIX UCIBITAHUN HA PAa3IMYHBIX 3HAUEHUSIX
HavyaJIbHBIX ycloBHil. - CpaBHEHUE TOTYUYEHHBIX PE3yJIbTaTOB C M3BECTHHIMH aHATUTHUYECKUMHU
peLIeHUSIMU. - AHAJIN3 TOYHOCTH PAOOTHI IPOrPaMMbI U BO3MOXKHBIX OTPaHUYCHUH.

4. 3axmmouenune: - CyMMUPOBaHUE PE3yJIbTaTOB PaOOTHI TPOrpamMmel. - OOCYKIeHUE TOCTOUHCTB
U HEJIOCTATKOB pa3pabOTaHHON MOJENU M MPOrpaMMbl. - BBIBOJBI 0 MPUMEHUMOCTH MOJAETH U
MIPOrPaMMBbI JUJIsl pEHICHUSI TPAKTUUYECKUX 3aa4.
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5. CnMcok UCIOJIb30BaHHBIX UCTOYHUKOB: - [lepednicienue Iureparypsl, cTaTel, OHIalH-pecyp-
COB U JPYTUX UCTOYHMKOB MH(OpPMAIINU, UCTIOIB30BAaHHBIX MpHU pa3paboTke nporpammsl Ha C#.
6. Ilpunoxenus: - JlokymeHTanus: nporpammsbl (onucanue (yHKIMH, KJIacCOB U MOJyJe). -
[Iprmepbl BXOAHBIX JaHHBIX U COOTBETCTBYIOIIUX PE3YJIbTATOB.

IIpakTnueckasi padora no reme « KomnbrorepHasi Moae/b KoJIeOAHUI MasITHUKA»
OTOT mpuUMep pellaeT ypaBHEHHE dy/dx = x + y METOJAOM Jiljiepa ¢ HavdaJlbHBIM
YCJIOBHEM y (0) = 1.0. Bbl MOXeTe U3MEHUTh ypaBHEHUE, HAYAJIbHBIE YCIOBUS, 1Al U KOHEY-
HOE 3Ha4€HUE xEnd B COOTBETCTBHUH C BallEH 3a7a4eil.
[Tpumep Ha C#, KOTOPBIM peanuszyeT METoa Diiepa JUisl peuieHus OOBIKHOBEHHOTO
muddepennnansHoro ypasaenus (ODE). B nannom cimyuae pemaetrcst ypaBHEHHE MEPBOTO TMO-

pAaaKa, HO KOO MOXKHO aJaliTUPOBATh JJIA ypaBHeHI/Iﬁ BBICHIUX IMOPAIKOB.
using System;

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

static void Main ()

{
// HauasybHEE YCJIOBUSA
double x0 = 0.0;
double y0 = 1.0;

// larn
double h = 0.1;

// KoHeuHoOe 3HadeHue X
double xEnd = 1.0;

// BHIBEIBAeM OGYHKILMO, peanus3ynlyilo MeTon Jiiepa
Euler (x0, y0, h, xEnd);
}

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

double x = x0;
double y yO0;

// TUKJ IJ8 uTepauuy MeToma Jmiepa
while (x <= xEnd)
{
Console.WriteLine ($"x = {x}, y = {y}");

// BBIUMCIISEM clepnyllee 3HadeHMue y, MCIOJb3ys MeTon Siiyepa
y =y + h * Function(x, vy);

// YBemuumBaeM X Ha wmar
x += h;

3agaun:
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1) Ha npyxwune Koje0iaercs rpy3 ¢ 4acToTol U = 0. 710 Ty, Korza HEMY NPUKPENUIIN
JOMONHUTEBHBIH rpy3 Maccoit At = 500 r, yactora konebanuii crana U't = 0. 920 py,
Haitnure Maccy HauanbHOrO rpysa.

2) OmpenenuTe NepHOA U 4acToTy KojebGaHMit rpy3a maccoil m = 200r, nBuxymerocs no
Enamf]oﬁ _}["]OpI/ISOHTaJ'IBHOI\/'I MOBEPXHOCTHU TIOJ] ICHCTBHEM JIETKOW MPYKHUHBI KECTKOCTHIO

F= U U0 Hy,

3) Kakyro muny [ 10KeH UMETh MATEMATHYECKUN MAsSTHUK HA MOBEPXHOCTU 3€MIIH, YTO-
OBl TIeproT KoJIeOaHuit ObLT T'=20¢

4) OpvH MaTeMaTHYeCKUH MasTHUK COBEPIIMI 3a HEKOTOPBIM IMPOMEXYTOK BPEMEHU
N1 =12 kone6anuit, a Ipyrou — Ny = 3 koneGanus. Onpenenure 1IuHYy I JIpyroro Ma-
STHHKA, €CJIM U3BECTHO, YTO PA3HOCTh JUIHH MasTHUKOB Sl = 10cwm.

IIpakTHyeckas padora no teme «KomnbloTepHasi MoJe/b MoJjieTa Teja, OpPoOIIEH-
HOTO IO/ YIJIOM K TOPH30HTY»
MonenupoBanue 3anay (IloneT Tena, OpOIEHHOTO MO/ YTIIOM K TOPU30HTY ).
31ech BO3MOKHBI MOJU(UKAIIUH:

o Tlonmaganue B 3alaHHYIO TUIOIIAKY .
o [lonamanue B CTEHKY C YKa3aHHOMW BBICOTOM.

3ananue 1: ®opmasbHas Mmoaeb «llomaganue B muIomaaky resa, OpoLIEHHOI0 MO YIJIOM
K ropusoHTty». IlocTtpouts GopmanbHyto MoAenb pemeHus 3aaaun «llonmanaHue B IMIIOMIAIKY
Tena, OPOILIEHHOTO MO/ YIJIOM K TOPU30HTY». B mpoiiecce TpeHUPOBOK TEHHUCHUCTOB HCIOJIb3Y-
IOTCSI aBTOMATHI 110 OpPOCAHUIO MSIUMKA B OIpeJIeIeHHOE MecTo miomaaku. HeoOxoaumo 3anath
aBTOMAaTy HEOOXOAMMYIO CKOPOCTh U yToJl OpocaHusi MSYHKa JJIs [TOMNalaHus B IJIOLIAAKY OIpe-
JIEJIEHHOM JUIMHBI, HAXOIAIYIOCS Ha U3BECTHOM PACCTOSHUU.
CopaepxaresibHasi IOCTAHOBKA 3a/1a4uM. B nporiecce TpeHUPOBOK TEHHUCHCTOB HCIIOJIB3YIOTCS
aBTOMATHI [0 OPOCAHHIO MSYMKA B ONpe/IeIeHHOe MecTo mromaaku. Heo0xoaumo 3aiath aBTo-
MaTy HEOOXOJIMMYIO0 CKOPOCTh M Yrojl OpocaHus MsS4YuKa Ui MONaJaHus B IJIOMAAKY OIpele-
JIEHHOT'O pa3Mepa, HaXOAIIYIOCs Ha U3BECTHOM PacCTOSHUU.
KavecTBeHHasi onmcatesbHasgs Mojesb. CHayajga MOCTPOMM KayeCTBEHHYIO ONMUCATENbHYIO
MOJIeNIb TIpollecca JBMXKEHHUS Tela C MCIOJb30BaHMEM (HU3UYECKUX OOBEKTOB, MOHATHH M
3aKOHOB, T.€. B JAHHOM CJIy4ae MJIeaTM3UpOBaHHYIO MOJIENb IBIKEHHUS o0bekTa. 13 ycnoBus 3a-
Ja4u MO>KHO c(hOpMyJTUPOBATh CIIEIYIOLINE OCHOBHBIE MPEAONOKEHHS:
eMJYMK MaJl IO CPABHEHMIO € 3€MJIEH, TIOITOMY €TI0 MOXKHO CUMTATh MaTEPUaIbHON TOUKOMH;
®1I3MEHEHHUE BBICOTHI MSYMKA MaJlo, IOITOMY YCKOPEHHE CBOOOHOIO MaJeHUs MOXKHO CUUTATh
MIOCTOSIHHOM BEMYUHON g=9,8 M/C* U BUKEHHE 10 OCH Y MOXKHO CUUTATh PABHOYCKOPEHHBIM;
®CKOPOCTh OpOCaHusl Tejda MaJjla, MMO3TOMY CONPOTUBICHHEM BO3JyXa MOXHO NpeHeOpeub U
JBYKEHHE 10 0CH X MOXXHO CUMTATh PABHOMEPHBIM.
dopMasibHAsA MOJeNb. [[BIKEHHE MSUYMKA 110 OCH X PAaBHOMEPHOE, a 10 OCH Y PaBHOYCKOPEH -
HOE, M03TOMY Ul (opMalu3allii MOJENIN UCIIOJb3yeM U3BECTHbBIE U3 Kypca (GU3MKHU HOpMYIIbI
PaBHOMEPHOT'O ¥ PaBHOYCKOPEHHOTO ABM)XEHMs. [Ipu 3a1aHHBIX HayaJIbHON CKOPOCTH Vo U YIJIe
OpocaHus o 3HAYEHHs KOOPAMHAT JaIbHOCTH MOJIETA X U BBICOTHI y OT BPEMEHH MOXKHO OIUCATh
CIICIYFOIUMHA (HOPMYITAMH:
X = Vo cosa -t
y = vo'sina-t — g-t?/2
[Tnomazaka pacrnoynoxeHa Ha HOBEPXHOCTH 3€MJIH, TIO3TOMY M3 BTOPOIl (popMyIIbl MOKHO
BBIPA3UTh BpEMsi, KOTOPOE TIOHAI00UTCS] MAYHUKY, YTOOBI JOCTHYB TUTOIIA/IKH:
vo'sinat— g t*/2 =0
t-(vorsina — g-t/2) =0
3HavyeHue BpeMeHH t = 0 He UMeeT (PU3MUECKOrO CMBICIIA, IIOATOMY:
Vo'sina— g-t/2=0
t=(2-vo'sina)/g
[ToacTaBuM NOMYYEHHOE BBIpAXKEHUE JIUTsI BDEMEHH B ()OPMYITY JIJIsl BBIYUCICHUS KOOPIMHATHI X:
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cosa-2-vosina)/g = (vo*'sin2a)/g

(DopMaJmsyeM TCICPHb YCIIOBUC MMOMMAAaHUC MAYMWKA B TJIOIIAJAKY. HYCTB rmiaomazaka pacIiojIoxKe-
Ha Ha paCCTOAHUU S U UMECT AJINHY L. Torga nonaganue HpOHBOﬁHCT, €CJIM 3HAYCHUC KOOPIAHN-

HaThI X

MsYHKa OyJIeT yA0BIETBOPATH YCIOBHIO B (JOPME HEPABEHCTBA!
s<x<stL

Ecnu xs, To 3T0 03Havaet "Henoner", a ecnu xs+L, TOo 3TO 03HaUaeT "meperner.

3aroroBka nporpaMMbl s MNoNnaJJaHuy B IJIOINAJAKY?

program ploschadka;
uses graphABC, crt;

const X

c=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 ¢

Irscr;

[603M02ICen 6600 HAUANLHO20 V2llAd 8 2PA0VCAX:

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:=v(0*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:=t+step;

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

end.

3ananue:

1. Peanm3oBate nporpamMmy Ha KoMmbtoTepe. OueHuTs pe3ynbTar. C kakoi ckopocTeio VO
Y HavaJbHOM yTJie a MPH 3a/IaHHOM 3Ha4Y€HUHU n OyieT 3aMKCUpOBaHO HAauOOJIbIlIEe YHC-
JI0 TIOTIa1aHuH B Miomaaky? Pe3ynbraT 3anucaTh B TETpaab Ui IPOBEPOYHBIX paloT.

2. Pazpabotath popMalbHYIO MOJIENb IPU YCIOBUY MOMAIAHUS MSYHMKA B CTEHKY BBICOTOM
h. 3anucatp BBIKIAIKK C TOSICHEHUSIMU B T€TPab U1 IPOBEPOUHBIX paboT.

3. MoaudurupoBars mporpaMMmy TakKuM 00pa3oM, 4TOOBI TTPH TOIAIaHUN B CTEHKY TpPaeK-
TOpHs I0JIETa MsUYMKA 3a CTEHKOM HEe MMena npoaoskeHus. [Iporpammy 3anucats B TeT-
pajb A MPOBEPOUYHBIX PadoOT.

4. Haiitu [uana3oH CKOPOCTEHN U YIJIOB /IS MONAJAHUsI B CTEHKY.

5. C xako# CKOpOCTbIO MPH 3aJJaHHOM 3HaYeHHUH n OyAeT 3aUKCUPOBaHO HauOOJbIIIee YHC-
JI0 Tonaianuil B creHKy? Pe3ynprat 3amucarhb B TeTpajib AJs MPOBEPOUYHBIX PabOT.

6. IlpunoxeHue K mporpaMmme:

Llocmpoenue 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;

Hocmpoenue cmenku evicomoui h na paccmosnuu s0.

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

Coomnoutenue 04 vena suoumocmu ah (6 paduanax) eepxmnell eparnuybl CMenKy 8blcomou h na

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

3apanue 2: Komnsrorepnas Mmoaeb «llonaganue B miomaaxky resa, OpomeHHOro 1moj
YIJIOM K TOPH30HTY» B 3JIEKTPOHHBIX Ta0/1u1IaXx.

Ha ocnoBe ¢popmanbHoit Mogenu «[lomananue B miomaaky Tena, OpOIIEHHOTO MO/ YIJIOM K To-
PHU30HTY» MOCTPOUTH U MCCIIE0BATH KOMIIBIOTEPHYIO MOJIENb B 3JIEKTPOHHBIX Tabiumax Beine-
JIUM B Ta0JMlle ONpeeIeHHbIe SYeHKH AJI BBOJIa 3HAUYEHUI HAa4YaJIbHOW CKOPOCTHU Vo U yIJa o U
BBIUUCIIUM 110 (hopMmynam 3.1 3Ha4YeHHs KOOPAMHAT Teja X M Y JUIS ONpeNeleHHBIX 3HaYeHUU
BPEMEHH  C 3a/IaHHBIM HHTEPBAJIOM.

Jlnst mpeoOpa3oBaHyst 3HAYSHUH YIIJIOB U3 IPayCoB B paJuaHbl UCIONb3yeM (GyHKIMI0 PA/[UA-
HEBI().

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 5.53] 2.72|
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:  EEE 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, OCTPOUB Ipadrk 3aBUCUMOCTH KOOPJIUHATHI Y OT KOOPAUHATHI
X (TPaeKTOPHIO IBUKEHUS TEIIA).

5 TMoCTpoOWTL gMarpammy Tina v
paguk, B KOTOPOA NCNONb3YeTCs B 8,00 -
Ka4ecTBe KaTeropuK A1anasoH 800
aveek B5:B16, a B kavecTee 400 1 ., 349 307 385 54

3HaYeHWRA - AManasoH Aveek 200 |

C5:C16. 000
0,00

0,00
2,00 1

583 186 1749 233

4,00 -

£,00 -

Uccnenyem Moaens U onpenenuM ¢ 3alaiHoil ToyHOCThIo 0,1 rpagayca 3HadyeHHs nuana-
30Ha M3MEHEHHH yria, KOTOpbhle O0ECHedMBarOT MOMaJaHue B IUIOMAAKY, HAXOMISIIYyIOCS Ha
paccTosHUU 25 M W IJUHON 2 M, MPHU 3aJJaHHOW HadajdbHOW ckopocTu 17 m/c. Bocmomb3yemcs
IUISE TOTO MeTo10M [lo0bop napamempa.
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7 Beectw B AYeikM B19 1 B20 3Ha4eHMA Ha4vanbHon ckopocTk Vg = 17 m/c m yrna we v
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
quﬁky B27 1 MNMoabop napameTpa i

BBECTW — 338 aHHBIE SHAYEHMA —~
fueiina gopuyn  [§8522 = | — |

KOMaHy

O
[CepBuc- KioneuHoe aHaueHHe l25 &l

Moabop

MenAemMan Aveika [FE520 o
napameTpa...]. . w l ;I Cnpaeka |

Ha
NosBMBLLERACH
AWanoroBoi
naHenn BBecTH
B none
KoHeurHoe
3HaYeHue
KOOPAWHATY
BnmxHero Kpas
nnowaaxky — 25.

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

”| oo 4o
Ha MoaBop napametpa BeIA ¥4 aYHEIM.
NoABMBLLERCR Betaeute peayneTat (23,0) B Tekyw v A4eiky?
naHenn Oa
StarOffice Calc
B AYeiky B20
BygeT
3anncaHo
3HayeHwe 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 MoAeIHpOBaHHE CJHOYYAHHBIX
MPOLECCOBY
[IpakTnueckas pabora. «MoenrpoBaHie CUCTEM MacCOBOIO OOCITYKUBAHUS.
BbInonHUTE NpenokeHHble 3aJJaHus, 03HAKOMHUTBCS C MCIIOJIb30BaHUEM BO3MOXHOCTEH Cpeibl
Excel st mopenupoBanus CMO.
Xoxa paboThI:

1. B cpene Excel umutnpoBath mporecc o0CIyKUBaHHS MOKYIaTeNIel B O4epenn C Of -
HUM IIPOJABIIOM U B CUCTEME C OTKA3aMH.
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2. HccnenoBaTh 3aBUCHMOCTD CPpCAHCTO BPCMCHU OXKUIAAHUA (KOJ'II/I‘-IGCTBa 0TKa30B) oT
BXOAHBIX IMTapaME€TPOB MOACIIN

[IpakTnueckas pabora «MoeIpoBaHUE CTOXACTUYECKUX CUCTEM)
BoimonHuTh 3a7aHus, O3HAKOMHUTBCS CO CIOCOOAMHU TEHEpalH CIyYalHBIX BEIMYMH Ha
KOMIIBIOTEPE.
Xon paboThI:
1. IlpousBecTn MoAENMpPOBAaHME YKA3aHHOTO CIIYYailHOTO IpoIiecca
2. OLleHUTh 3HAYEHUs YKAa3aHHBIX B BAPUAHTE BBIXOJIHBIX [1apaMETPOB MOJIEIH.

3a/iaHus K BBITIOJTHEHHUIO Pa0OTHI

3anucaTh aNTOPUTM M TPOTPAMMY MOJICTUPOBAHUS CIyYalHBIX 4Yucell. VICXOomHbIe MaHHBIE K
MOJEJIIMPOBAHUIO JOJKHBI COOTBETCTBOBATh BapHaHTY 3aJaHWi. BbpIBECTHM Ha 3KpaH IuUCILIEs
3HAYEHUS CIy4YalHBIX BEJIMYMH, PAcHpeesIeHHbIX MO0 COOTBETCTBYIOLEMY 3aKOHY pacrpezerie-
HUSL.

Bapuantsl 3ananui
A. Tlomyuuts 50 3HaYeHMH IUCKPETHON CiydyallHOM BETMYMHBI, PACHpPEEICHHON IO
3aKOHY PaBHOMEPHOU 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. Iomyunts 20 3HaYE€HHMI HENPEPHIBHOW CIIyYalHOW BEJIWYHUHBI, PACIPEEICHHON IO
3aKOHY

f(6)=na"m e

3HayYCHUS N U A AJI1 COOTBCTCTBYIOLICTO BApHUAHTA B3ATh U3 Ta6JII/II_H:I.
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3HaueHHd 1o BapHaHTaM

BenmuuuHa 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 | 15 |25 |35 |20 3040 05 1.0 | 1.5

KonTtposibHbIe BONPOCHI
. [lepeuncnure npeumMyIiecTBa UMUTAIMOHHOTO MOJIETUPOBAHMUS.
. HazoBHTE OCHOBHBIE ATAIbl CTATUCTHYECKOTO MOJICIUPOBAHUSL.
. UTo noHMMaeTcs o1 TOYEUHOH U MHTEPBAIbHOU OLEHKOW CIy4yallHON BETUYHHBI?
. B uem cymuocts merona Monre-Kapno?
. KakoBbI ciocoObI reHepupoBaHusl pPABHOMEPHO paCIpeIeIeHHOMN clydyaifHOM BETUYHHBI?
. KakoBbl 0cOOEHHOCTH MOAETUPOBAaHNUS JUCKPETHOM CITydyaifHOW BETUYHUHBI?
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. KakoBbI 0cOO€HHOCTH MO/IETMPOBAHUS HENIPEPHIBHOM CiTy4aliHOW BETUYHHbI?

IIpumepHbIii nepevyeHb TeM pedepaTon
. Pesepnopd u ero omnbIThI.
. Teopus ynpyrocru.
. MGTOI[BI MOJIYUYCHUS MOJIYIIPOBOAHUKOBBIX IIACTHH.
. JleficTBHE MOISAPU3ALUOHHBIX TPUOOPOB.

. [loTeps TemIOBOM U 3JIEKTPUUYECKOM SJHEPTUH BO BPEMS aBTONIEPEBO3OK.

. PacipocTpaneHne painoakTUBHBIX BOJIH.

. bamnucruyeckas MEXKKOHTUHEHTANIbHAS PAaKeTa.

. [IpuHIMIT NENCTBUS PAJUOAKTUBHBIX JABUTATEIICH.

. [IposiBneHue 3aKOHOB CUJIbI TPEHHUS B TOBCEAHEBHOM )KM3HH YE€JIOBEKA.
. MakcBesu1 1 €ro 3JeKTpOMarHuTHas TEOpUs.

. CymHoCTb 1 3Hau€Hue TepMOOOPaOOTKH.

. XapaKTepUCTUKA TOPCUOHHBIX NOJIEN U TEXHOJIOTHl.

. CrtocoOb1 yMsTYEHHS BOJIBL.

. DIEKTPOMAarHUTHBIE BOJIHBI U 3JIEKTPOMATHUTHOE U3JIyUYECHHE.
. [IpuHIUIT NENCTBUS aKKyMYJISITOPOB.

. [llapoBast MOJIHKS — YHUKAJIbHOE IIPUPOIHOE SIBJIICHUE.

. DKCIIepUMEHTAJIbHOE MCCIIE0BaHUE 3JIEKTPOMArHUTHON UHAYKIIHH.
. OYHKIIMOHUPOBAHHUE AIEKTPOCTAHIUH.

. [IpeoOpazoBanmii sHEPrUii.

. Mcnionp30BaHue 3J1€KTPOIHEPTUN.

. SlnepHas sHepreTHka.

. JlelicTBUE ONTUYECKUX MPUOOPOB.

. OT BOASHBIX KOJIEC 1O TypOUH.

. 3HaueHue 3kcnepuMeHToB Hukons! Teciebl.

. ConHIlle KaK UCTOYHMK SHEPTUH.

. YIIbTpa3ByK U BO3MOKHOCTH €r0 IPUMEHECHHUS.

. [IpencraBienne KapTUHBI MUpPa C TOUKU 3peHUs PUBHUKHU.

. SIBeHHe pagyry ¢ TOUYKH 3peHHs (PUBHKH.

. DHeprus BOAHBIX HCTOUYHUKOB.

. BUJIbI ICTOYHMKOB NCKYCCTBEHHOI'O OCBEILEHUS.

. 3yuenne GpU3HUKH C TTOMOIIBIO KOMITBIOTEPHBIX TEXHOJIOTHH.
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3 OTAII - BJIAJETH

Bonpocsl k 3auery

1. Onpenesenue Mmomesn:

Hanummure kpaTkoe onpeeneHne NOHITHS "MOJIENb" B KOHTEKCTE HAYKH U TEXHUKHU.

2. DyHaaMeHTAJIbHOE CBOMCTBO MOJeIeH:

OO0®bscHUTE, UTO Takoe (PyHIAMEHTAIbHOE CBOMCTBO MOJIENICH U IPUBEANUTE IPUMED U3
peaybHOTO MUpA.

3. Kunaccupukanusi Mogesei:

CocTaBbTe CIUCOK OCHOBHBIX THIIOB MOJIENIEN C KPaTKUM OMHCAHUEM KaXKIOrO.

4. 3HakoBbIe MOAe/IN:

HccnenyiiTe KOHUENINIO 3HAKOBBIX MOJIEIE€H U OMUIIUTE UX IPUMEHEHHUE B MPAKTHKE.

5. KoMmnboTtepHble Moaesn:

[TpuBenuTe mpuMepbl KOMIBIOTEPHBIX MOJENIEH U PACCKAXKUTE, KAK OHU UCIIOIb3YIOTCS B
Pa3INYHBIX 00IACTSX.

6. Jranbl MOAEJIMPOBAHUA:

Onummre OCHOBHBIE 3Talbl IPOLIECCAa MOAEINPOBAHUS ¢ IPUMEPAMU KaX10T0 3Tarla.

7. Cnoco0bl uccjieq0BAHUS MOJIeJIeii:

Pacckaxkute 0 pa3snuuHBIX METOAAX UCCIIEJOBAHUS MOJAEIEN U UX IPUMEHEHUH.

8. IlpumeHeHHe Moje/ell B HayKe:

OOBscHHUTE, KaK MOJIETTU IPUMEHSIOTCS B HAYUHBIX MCCIIEJOBAHUAX, IPEIOCTaBbTE KOH-
KpEeTHbIE IPUMEPBHI.

9. IlpuMeHeHHe MoOJe/Iel B TEXHUKe:

PaccmoTtpute npumeHeHre Mojieieil B MH)KEHEPUH U TEXHUKE, TPEIOCTaBUB IPUMEPDI
YCIEUIHBIX PEHICHUH.

10. Posab mopesieil B MHHOBAIUSAX:

Pa3bscHuTe, Kak MOAETMPOBAaHUE BIMSIET HA IPOLIECC UHHOBALUH, IPEAOCTaBUB IPUME-
PBI U3 COBPEMEHHOM MPAKTUKH.

4. METOAMYECKHUE MATEPUAJIBI, OITPEAEJIAIOUINE ITPOLEAYPBI OLIEHNBAHUW A
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OIThITA JESATEJIBLHOCTH,
XAPAKTEPU3YIOIMX DTAIIBI ®OPMUPOBAHM S KOMITETEHIMI B ITPOIIECCE
OCBOEHU S OBPA3OBATEJIbHOI ITPOI'PAMMGBI

1 OTAIIl - 3HATH

KpuTtepun onennBanus pe3yJibTaToOB TeCTa
O11eHKa YCIICITHOCTH TPOXO0KECHUS TeCTa OTIPEASIISACTCS CIeAYIONMel CeTKOM:
oT 0% 10 29% — «HEey0BIETBOPUTEIBHOY,
oT 30% 10 59% — «yII0BIETBOPUTEIILHOY;
60% — 79 % — «xopomoy;
80% -100% — «OTIUIHOY.
Kuaroun k Tecram

1. a 2. 6 3. 6 4. 0
5. B 6. a 7. © 8. a
9. a 10. © 11. B 12. a
13. a 14. 6 15. a 16. B
17. B 18. 0 19. a 20. a
21. a 22. a 23. a 24. T
25. 0 26. B 27. © 28. a
29. B 30. a 31. 6 32. 6
33. 6 34, B 35. a 36. T
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37. a 38. 0 390. a 40. a
41. B 42. 1 43. B 44. B
45. 0 46. a 47. 0 48. a
49. 0 50. a 5. r 52. 6
53. r 54. 0 55. 0 56. 6
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. r 72. B
73. a 74. 6 75. a 76. 0
77. a 78. a 79. B 80. a

2J0TAIl - YMETH

Kpurtepuu oneHnBaHNs BHINOJTHEHUS PAKTHYECKOH padoThI

OueHka «OTJIMYHO» CTABUTCS B TOM ClIydae, €CJIM yJalunucs:

a) BBITIOJIHUI pabOTy B IMOJHOM 00beMe C COOJIIOJICHHEM HEO0X0AMMOM MOCIIe10BaTeIbHOCTH
MIPOBE/ICHUS OMBITOB U U3MEPEHUIA;

0) cCaMOCTOSITENTFHO U PAIlMOHAJILHO BBIOpAJ M MOATOTOBMII JUISL OMBITa Bce HEOOX01uMOe 000-
pYIOBaHUE, BCE OIBITHI TPOBEN B YCIOBUSX M PEXHMaxX, 0OECIEUYMBAIONINX IOTyYCHHE
Pe3yJIbTaTOB U BBIBOJOB C HAUOOJBIIEH TOUHOCTHIO;

B) B TIPECTaBICHHOM OTYETE MPABHIBHO W aKKypaTHO BBHITIOIHMI BCE 3aIUCH, TAOJIHUIIBI, PH -
CYHKH, YEPTEeXHU, TPaQHKH, BEIYUCICHUS U C/IETall BBIBOJIBI,

I') IPaBWJIBHO BBITIOJIHWJ AHAJU3 MOTPEIIHOCTEH;

1) coburoian TpeOoBaHMs 0€30MaCHOCTH Tpya.

OuneHka «XOpoUIo» CTaBUTCS B TOM CIIy4yae, €CJIU BBIITOJIHEHbI TPEOOBaHUS K OLIEHKE 5, HO:

a) OMBIT IPOBOIMJIICS B YCIIOBHSIX, HE 00ECTIEUUBAIOINIUX JOCTATOYHOW TOYHOCTH U3MEPEHUH;
0) uiu OBLTIO TOMYIIEHO JABA-TPHU HEJIOUETa, WU He O0Jee 0/THOM HerpyOol OMHMOKH M OJTHOTO
HeIo4eTa.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS, €CJIM paboTa BBINOJIHEHA HE MOJHOCTHIO, HO 00bEM
BBITIOJTHEHHON YacTH TaKOB, YTO MOYHO CJIE€JIaTh BBIBOJIBI, WA €CIIU B XOJE€ IIPOBEJIEHUS OIBITA
Y U3MEPEeHUH OBbLIIN TOMYLIEHBI CIETYIOIINE OINOKH:

a) OMBIT MPOBOJIUJICS B HEPAIIMOHAIBHBIX YCIOBHSX, YTO MPHUBEINIO K MOTYYCHHIO PE3YIbTATOB
¢ OoublIel MOTPENTHOCTEIO,

0) wiK B oT4eTe OBUTH JOMYIICHBI B OOIIEH CI0KHOCTU HE Oojiee MBYX OIMMOOK (B 3amHCsX
SIMHHII, U3MEPCHHSIX, B BBIUMCIICHHUSAX, TpauKax, TaOJMIaX, CXeMax, aHaJIu3e MOTPEIIHO-
CTe W T.1.), HE TPHUHIMIIUAIBHOTO JJIsi JaHHOW paboThl XapakTepa, HE MOBIMABIIUX Ha
PEe3yJIbTAT BBIIOTHCHHUS,

B) WJIM HE BBITOJIHEH COBCEM WU BBITIOJIHEH HEBEPHO aHAIIU3 MOTPEITHOCTEH,

T') WK pabdoTa BBITOJIHEHA HE MOJTHOCTBHIO, OJHAKO O0OBEM BBITIOJHECHHOW YAaCTH TaKOB, YTO
MO3BOJISICT TMOJIYYUTh MPABUIBHBIE PE3YyJbTaThl M BBIBOJBI 110 OCHOBHBIM, MPHUHIIMITHATIHHO
Ba)KHBIM 3a/1a4aM PaOOTHI.

O].[eHKa «HEYIAOBJETBOPUTEJIBbHO» CTABUTCA B TOM CJIydaec, €CIIN:

a) paboTa BBITIOJTHEHA HE TMOJIHOCTHIO, 1 00BEM BBIMOJHEHHOW YacTH pabOThI HE MO3BOJISET
cIeNaTh MPaBUIIbHBIC BBIBOIBI,

0) UK OTIBITHI, U3MEPEHUS, BEIUUCIICHN S, HAOIIOACHUS TIPOU3BOIMINCH HETIPABWIIBHO,

B) WJIH B X0Jie pabOTHI U B OTYETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUCH -
HBIE B TPeOOBAaHUSAX K OIEHKE «YJIOBICTBOPUTEIHHOY.
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Kpurepun onenuBanus pedeparon

OneHka «OTJIMYHO)» CTaBUTCS, €CJIU BBIIOJHEHBI BCE TPEOOBAHUS K HAITMCAHUIO U 3allli-
Te pedepara: o0o3HaueHa npodieMa U 000CHOBAaHA €€ aKTyalbHOCTb, C/AETaH KpaTKUil aHaIu3
Pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpUBAeMYIO MPOOJIEeMYy U JIOTUYHO H3JI0KeHa COOCTBEHHAas
No3UIHMs, C(HOPMYIHMPOBAHBI BBIBOJBI, TEMA PAaCKpPbITA MOJIHOCTBIO, BbIIEpKaH 00BbEM, cobroie-
Hbl TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JaHbl NMpPaBUJIbHBIE OTBETHl Ha JIOMOJHUTEIbHBIC
BOIIPOCHI.

OrneHKa «X0pouo» CTaBUTCS, €CIM OCHOBHbBIE TpeOOBaHUsI K pedepaTy U ero 3aliuTe Bbl-
IIOJIHEHBI, HO TIPU 3TOM JIOMYLIEHbl HEAOYETHI. B 4aCcTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOXKE-
HUU MaTepuaja; OTCYTCTBYET JIOTMYecKas MOCIEeJ0BaTEIbHOCTh B CYXACHUSX; HE BbIICpXKaH
00bEM pedepaTa; UMEIOTCS YIyIIeHUS B 0(OPMIICHUH; HA JIOTIOJIHUTEIbHBIE BOIPOCHI MPH 3a-
IIUTE JaHbl HEMIOJIHBIE OTBETHI.

OneHka «yAOBJIETBOPUTEJIBHO» CTABUTCS, €CIIM UMEIOTCS CYLIECTBEHHBIE OTCTYIICHUS
oT TpeOoBaHMl K pedeprpoBaHuio. B yacTHOCTH: TeMa OCBEIEHA JIUIIb YaCTHYHO; JTOMYIIEHBI
(akTHueckue omMOKU B coiep KaHUM pedepara WK MPU OTBETE HA JOMOJHUTEIbHbBIE BOIIPOCHI;
BO BpEMsI 3alllUThl OTCYTCTBYET BBIBO/I.

OrneHka «HeyA0BJIETBOPUTEIBLHO» CTAaBUTCS, €CIIM TeMa pedepaTa HE pacKpbiTa, OOHa-
PY’KHBaeTCs CyLIECTBEHHOE HEMIOHUMaHUE MPOOIIEMBI.

3 9TAIl - BJIAJETH
Kpurtepuu oneHuBaHus 3HaHUI Ha 3a4eTe

Onenka «3AUYTEHO»

1. BepHoe mnoHMMaHue (UINYECKON CYIIHOCTH pPACCMATPUBAEMBIX SIBICHUU U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JAET TOYHOE OMpENETICHUE W HMCTOJKOBAHWE OCHOBHBIX
MOHSITHI, 3aKOHOB, TEOPHH, a TakKe MPaBUIbHOE OmpeaencHHe (U3NMUECKHX BEIUYUH, UX
EIVHUI] U CIIOCOOOB M3MEPEHUS; TPABWIHHO BBITIONHSAET YEPTEKHU, CXEMBbI U TpadUKH; CTPOUT
OTBET 0 COOCTBEHHOMY ILJIaHY, COMIPOBOXKIAECT PACCKA3 HOBBIMH MPUMEPAMHU, YMEET MPUMEHHUTD
3HaHUS B HOBOW CHUTYyallMW TPU BHITIOJIHEHUH TTPAKTUYECKUX 3aJaHUI; MOXKET YCTAaHOBUTH CBS3b
MEX/Ty U3y4aeMbIM U PaHEe U3YYCHHBIM MAaTePHAIIOM 10 Kypcy (DU3HKH.

2. MoXeT MOSICHATH SIBJICHUS, UCTIPABIIATH JOMYIICHHBIC HETOYHOCTH, TIPOSIBIISCT 3HAHUS
Y TIOHUMaHUE OCHOBHBIX TOJIOXKEHUH (3aKOHOB, TIOHATUH, POPMYII, TEOPHUIA).

CBOOOZHO U OMEPATHBHO BJIAJICET M3YUYEHHBIM MATEPHAIOM B CTAHIAPTHBIX CUTYAIIHSIX,
MIPUBOIUT MPUMEPHI €r0 MPAKTHYECKOTO IPUMEHEHHS U apTYMEHTHI Ha MTOATBEPIKICHUE €ro CO0-
CTBEHHBIX MBICIIEH.

3. Y10BIETBOPSIET MUHUMATBHBIM TPEOOBaHUAM K (HOPMUPOBAHUIO KOMITETEHITHH.

Onenka «<HE SBAUTEHO»
He ynoBneTrBopsieT MUHUMaTbHBIM TPEOOBAHHSIM K (POPMUPOBAHUIO KOMITETEHITHH.
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