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1. TACITIOPT ®OHJIA OHEHOYHbIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

@®onpg oueHouHbslx cpeactB (POC) — HeoTbemiemas YacTb pabouei
IpOrpaMMbl JTUCHUIUIMHBL (MOAyssl)) «MareMaTHueckoe W alrOpUTMUYECKOE
MOJICJIMPOBAHUE» U IpEIHA3HAYEH /JIs KOHTPOJISI U OLEHKM 0Opa3oBaTeNbHBIX
JOCTUKEHUM CTYI€HTOB, OCBOMBIIKX POTrpamMMy AUCLMILIUHBI (MOIYJIs).

1.2. Henu u 32124 (pOHAA OLIEHOYHBIX CPEICTB

Henp @OC — yCTaHOBUTh COOTBETCTBUE YPOBHS  MOJATOTOBKH
oOyuatomerocsi tpeboBanusim @OI'OC BO maructpatypa MO HalpaBICHUIO
noarotoBkn 01.04.01 Marematrka, yTBEp>KIEHHBIM HIpHKa30M MuUHHCTEpCTBA
oOpa3zoBanuss u Hayku Poccuiickoit ®eneparuu ot 10 saBaps 2018 r. Ne 12 (¢
MU3MEHEHUSIMH U JIOTIOJTHEHHSIMH).

1.3. Ilepeyenb kommeTeHUMii, (pOopMHPYeMBIX B HpoLecce OCBOEHHS
OCHOBHOI1 00pa30BaTeIbHOI POrPaMMBbI

[Ipouecc ocBOeHUsl AUCLUMILIMHBI HAINlPaBJICH Ha OBJAJEHHUE CIEAYIOLIUMU
KOMIETEHIUSIMHU:

Kox mo ®I'OC BO \ HNHaukaTop 10CTHKEHUA
ITpodeccronanbHbIe

[1K-1. CnocoGeH MpuUMeHATh pPe3yJIbTaThl [1K-1.2. Crniocoben CaMOCTOSITEIILHO

HaYYHBIX UCCIICOBAHHI NIPU PEILICHUN IUIAHUPOBaTh W OCYILECTBISATH  HAaydyHOE

npodeCCHOHATBHBIX 33]a4, CAMOCTOSITEIIHHO UCCIIC/IOBAaHNE, HANpaBICHHOE Ha pelIeHue

OCYIIECTBIISATH HAYYHOE UCCIIEJOBAaHHE npodeccHoHaNIbHBIX 3334, HA OCHOBE OTOOpa
" UCTIOJIb30BaHMUSI pe3yiIbTaToB
NEPCHEKTUBHBIX HAyYHBIX HCCIIEOBAaHUH B
obrmacti (QyHIAaMEHTATLHOW MAaTeMaTHKd W
COBPEMEHHBIX IIM(PPOBBIX TEXHOJIOTHII.

1.4. Dranbl GopMupoBaHMA KOMIIETEHIWIA U CPeACTBAa OLCHUBAHUS
YPOBHS UX ¢)OPMHPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenunu KoHTpO/IbHO-0LIEHOYHBIE
cpeacrsa / cnocod
OLICHUBAHMS
Tema 1. MaremaTnueckoe MOJIEIMPOBAHUE. [K-1 VYeTHbI onpoc
Tema 2. Oco6eHHOCTH TOCTPOEHHS I1K-1 YceTHBIN 0npoc
MaTEMATUYECKUX MOJETICH.
Tema 3. Anroputmuueckoe (kommnbiotepaoe) | [TK-1 Brimonnenue nabopaTopHbIX
MO/IEIINPOBAHUE U BBIUYUCIUTEIbHBIN 3a1aHUI
HKCIIEPUMEHT.
Tema 4. KoMnbroTepHOE HIMHUTAIIIOHHOE [1K-1 BrimonHenue nabopaTopHbIX
MozenrpoBaHue. CTaTUCTUYECKOE 3aaHuit
MMHTAIIMOHHOE MOJIETTMPOBaHHE.
Tema 5. I'enepupoBanue I1K-1 Brinonnenue nabopaTopHbIx
MIOCJIETOBATEIBHOCTEN PABHOMEPHO 3aMaHuil
pacnpeneIeHHBIX CIIyJalHbIX YMCEN.
Tema 6. KommbrotepHoe mopemmpoBanue u | [1K-1 Brimonnenue nabopaTopHbIX
pELIEHNE TMHENHBIX MHOTOMEPHBIX CUCTEM. 3aaHuil




Tema 7. KomnbrorepHoe mogenuposanve npu | [1K-1 BrimonHenue nabopaTopHbIX
00paboTKe OIBITHBIX JAHHBIX. 3aaHmit
Tema 8. KomnbroTepHOE MOJICTMPOBAHUE U [K-1 BrinonHenue madbopaTopHbIX
pELICHUE HEJIMHENHBIX YPaBHEHU. 3a1aHUN
Tema 9. Marematuueckue moaenu B ¢pusuke. | [1K-1 Brinonnenue 1abopatopHbIX
3a1aHUN
Tema 10. MatemaTnueckue MOIENN B [1K-1 Brimonnenue nabopaTopHbIX
9KOJIOTUU U B OMOJIOTHH. 3a/laHui
Tema 11. I'moGanbHbIe MOJIENH PA3BUTHUS [1K-1 Brimonnenue nabopaTopHbBIX
YeJIOBEYECTBA. 3aJlaHui
Tema 12. Mcnonb3oBanus Meroaa [1K-1 Brimonnenue nabopaTopHbIX
MaTeMaTu4ecKoro MOAEIHUPOBaHUS B 3a/laHui
NPENOAABaHUN MIKOJIBHBIX JUCHUILIMH.
IK-1 3auer
[TpomexyTouHas aTTecTalus .
DK3aMeH (MMCbMEHHBIH)

1.5. Onucanue nokasareseil GopMupoBaHus KOMIETEHIUMH

Koa u HauMeHOBaHM e

Iloka3aTenu AOCTH:KEHUS] KOMIETEeHIU (3HATH, YMETh,

KOMIIETEeHIIMH BJIAJI€Th)

[IK-1. Cnocoben mnpumeHsTs | 3HAeT: BO3MOXXHOCTM  IPOTPAMMHBIX — pealu3aluii ¢
pe3ynbTaThl HAyYHBIX | IOMOIIbI0 HHCTPYMEHTAJIbHBIX CPEICTB, OCOOEHHOCTH
WCCJICJIOBAHUN TIPU  PEIICHUU | MPOBEJACHUS BHIYUCIUTEIbHBIX SKCIIEPUMEHTOB;
npodeccuoHaIbHBIX 3a/1a4, | YMeeT: NpPUMEHATh Ha MPAKTUKE METOJbl, MNPHUHIIUIIBI
CaMOCTOSITEJIbBHO ~ OCYIIECTBIISITh | MOJCIUPOBAHMS, OCHOBHBIC JTallbl IMOCTPOCHUS MOJEIH,
HAyYHOE HCCIIeI0BaHUE peaiM30BbIBaTh HUX C TOMOINBI  COOTBETCTBYIOIIUX

MIPOTrPaMMHBIX CPEICTB;
Biageer HaBBbIKAMMH:

pemieHus  u
BbIOpPaHHOW MOJIEINH.

CaMOCTOATCIIBHO  OCYHICCTBJIATH

BbIOOP METOJMKH PEHICHHS] W TOCTPOEHHS alrOpUTMa TOM
WIM MHOW 3a7ayd, [aBaThb IIOJHBIA aHAaIu3 pe3yJIbTaTOB
OLICHUBAaTh

I'paHHIbI MMPUMCHUMOCTHU

1.6. Kpurepuum oueHUBaHUSI KOMIETEHUHH
(¢opmMupoBanus

Ha Ppa3”HbIX IJTalax HuXx

Buj yueoHoii padoThl KosauyectBo 0a;10B
| 00 | 0300 | 390
2 cemecTp
Y CTHBIE OTBETHI HA CEMUHAPCKUX 3aHATUAX
BrimtotHeHME ¥ 3aIUTa MPAaKTHYECKUX/1ab0paTopHBIX paboT 50
CamocrosiTenpHas pabora 10
Wubie BuabI yueOHOM paboTh! (MOArOTOBKA MPE3eHTaLNH,
HanucaHue pedepara, perieHue 3a1 1 Jip.)
3auer 40
Bcero 3a cemectp: 100
3 cemecTp
Y CTHBIE OTBETHI HA CEMUHAPCKUX 3aHATHUSX
BrinonHeHue 1 3anura NpakTHYeCKuX/1ab0paTopHBIX padoT 40
CamocrosiTenpHas padoTta 10
Wubie Bubl yaeOHON paboThI (IMTOATOTOBKA MPE3CHTAIINH,




Harnrcanue pedepara, penieHue 3a1 u ap.)

DK3aMeH (MUCbMEHHBIH)

50

Hroro 3a cemectp:

100

HakonurteabHas cucreMa oneHuBanusa nmo 100-0aiibHo0M miKkaJse

Yeroipexoadr-
JbHAsl CHCTEeMA
OlLleHHUBAHMS
IK3aMeHa

100-
oalIbHaA
HIKAJIA

bykBennasi mkaJja, coorsercrpyromas 100-
0a/JILHOM 1IKaJIe

Cucrema
OLICHNBAaHUSA
3agyera

OT1ianyao

90-100

A — OTJIMYHO — TEOPETUYECKOE COJIepPIKaHUE Kypca
OCBOCHO ITOJTHOCTHIO, 0€3 Mpo0OeIIoB; HEOOXOIUMBIC
MPAKTUIECKIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOpMHPOBAHBI; BCE
MPEeTyCMOTPEHHBIE TIPOTPAMMON 00yICHHUS
y4eOHBIC 3aJJaHHs BBIMTOJIHEHBI, KAYECTBO X
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJUIOB, OJIH3KUM K
MaKCUMAIIbHOMY

Xopomo

83-89

B — oueHb XOPOII0 — TEOPETUUECKOE COJEPKAHUE
Kypca OCBOEHO IOJIHOCTBIO, 0e3 Mpo0esoB;
HE00X0IMMBIC TIPAKTUIECKNE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
c(OPMHPOBAHBI; BCE TIPETYCMOTPEHHBIE
MporpamMmoii o0ydeHus: yueOHbIe 3a/1aHUS
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHMS OOJIbIINHCTBA
13 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopo1o

75-82

C — X0po1110 — TeOpeTHYECKOe co/iepKaHle Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE
HaBBIKU Pa0OThI C OCBOEHHBIM MaTepHaIOM
c(hOopMHpPOBAHbBI HEOCTATOYHO; BCE
IPeIyCMOTPEHHBIE IPOrPaMMOi 00yUeHHS
y4deOHbIe 3a/JaHHsI BBITIOJTHEHBI, KA4Y€CTBO
BBINOJIHEHUS] HU OJTHOTO M3 HUX HE OLIEHEHO
MUHHMAaJIHHBIM YUCIIOM 0aJIOB, HEKOTOPHIE BHIBI
3aJJaHUH BBITTOJIHEHBI C OINOKaAMHU

Y nosierBo-
pUTENBHO

63-74

D — yaoBneTBOpUTENbHO — TEOPETUUECKOE
coJiepKaHue AUCIUIUIMHBI OCBOEHO YaCTUYHO, HO
npoOeITbl He HOCST CYIIECTBEHHOTO XapaKTepa,
HE00X0/IMMbIE MPAKTUUYECKUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
chopMHpOBaHBI; OOJIBIINHCTBO
IPEIYCMOTPEHHBIX MPOTPAMMOK 00y4IEeHUS
y4eOHBIX 3aJ]aHUi BBIIIOJIHEHO, HEKOTOPbIE

13 BBIMTOJIHEHHBIX 33JJaHUH, COIEPIKAT OMMOKH

Y noBinerBo-
PUTENBHO

50-62

E — mocpencTtBenHO — TeopeTuyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKUA PAOOTHI

He c(pOPMUPOBAHBI, MHOTHE IIPETYCMOTPEHHBIE
porpaMMoil o0yueHus: yueOHble 3a1aHuUs

HE BBIIIOJIHEHBI TM00 KaYeCTBO BBIIIOJIHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM OaJlIoB,

OIM3KUM K MHWHHUMAJIbHOMY

3auteHo




Heynosnerso- 21-49 FX — Hey1oBIETBOPUTENBEHO — TEOPETHUECKOE
PUTEIBHO coJIepiKaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PaOOTHI

HEe CPOPMUPOBAHBI; OOJILITHHCTBO
MPEIYCMOTPEHHBIX MPOTPaMMOK 00y4YCHUS
yueOHBIX 3aJ]aHH HE BHITIOJIHEHO JIMOO Ka4eCTBO
UX BBIIIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MUHUMAIILHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe Ha/l
MaTepUaIoM Kypca BO3MOXKHO MOBBIIICHUE
Ka4yeCTBa BBHIOJHEHHS YUCOHBIX 3aIaHUM

Heynosnerso- 0-20 F — HEey1OBIETBOPUTENHEHO — TEOPETHUUECKOE
PHUTEIBHO coJiepKaHue Kypca He OCBOCHO; HEOOXOTUMbIE

NPAaKTUYECKHE HABBIKUA PaOOTHI

He c()OPMUPOBAHBI; BCE BHINIOJIHCHHBIC YIeOHbIE
3aJjaHus CoJepKaT IrpyObIe OIMOKH,
JIONIOJTHUTEIIbHASL CAMOCTOSATENbHASL paboTa HaJ
MaTepHajoM Kypca He IPUBEIET K KaKOMY-JTH00
3HAYMMOMY TTOBBIIICHHIO KAY€CTBA BHITOITHEHUS
y4eOHBIX 3aJaHuI

2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.OueHo4YHbIe CPeACTBA TEKYIET0 KOHTPOJIS
Bonpocsl 1J1s1 yCTHOTO onpoca:
1. ®opma ¥ NOPUHIMUIBI MOPEACTABICHUS MATEMAaTUYECKUX  MOJICIICH,
KJaccuduKaius MoieIen.
Oco0eHHOCTH 1 aJITOPUTMBI TIOCTPOCHUS MaTEeMaTHICCKUX MOJISTICH.
DTarnbl TOCTPOECHUS MAaTEMATUYECKOU MOJICIIH.
OO6cnenoBanre 00bEKTa MOJICTUPOBAHMS.
KonuenryanbHas 1 MaTeMaTU4eCcKas IOCTAHOBKA 33/1a4l MOACIMPOBAHMUS.
MeToabl MOJIETUPOBAHUS.
[IpoBepka aneKBaTHOCTH MOJETH.
[IpakTHyeckoe UCTIOIB30BAHUE MOAEIH.
. AHanu3 pe3yJIbTaTOB MOJICIIMPOBAHUS.
10 [Tpumep MaTeMaTUUECKON MOJACIH: ABUKEHHUE Tejia OPOIIEHHOTO MO/ yTJIOM
K TOPU30HTY.
11.TTpumep MaTeMaTUYECKON MOJEIH: MOJICNIb CIIPOCA U MPETI0KCHUH.
12.1lpumep MaTeMaTUYECKOM MOJCIH: MOJACIbh JIUHAMUKA W KOHKYPEHIIUU
MTOIYJISILUH.
13.TIpumep MaTeMaTHIECKON MOJIETTH: TAPMOHUYECKUN OCIHILISTOP.
14.CtpykTypHBIE MOJIETH, CITIOCOOBI UX MTOCTPOCHHUS.
15.1Tpumepsl CTPYKTYPHBIX MOJICIICH.
16.MonenupoBaHre B YCIOBUSX HEOIMPEACICHHOCTH, OIKMCHIBAEMBIX C
MO3UIIUM TEOPUU HEUETKUX MHOYKECTB.
17.JIuneitnble M HETMHEHHBIC MOJIEIN: 3aKOH ['yKa; CIUIOIIHbBIE CPEIbI.
18. Metoabl npubKeHHOTo pemeHus AudPpepeHImanbHbIX YpaBHEHUH.

©ENDUTAWN




19. Hcnonp3oBaHME KayeCTBEHHOM TEOpHM JUIsl aHajdu3a HEJIMHEHHBIX
YPaBHCHUU.
20. ABTOMO/IETIbHBIE CUCTEMBI AUPPEpEHIINATBHBIX YPAaBHEHUH.
21.TlonsaTtue o HenuHeHbIX MoAesax JTHK.
22.MIMUTallMOHHBIN OJX0/ B MOAEIMPOBAHUU.
3aganus 11 NpOBeAeHUS KOHTPOJIbHOI padoThI:
KoHTposibHbIE pabOTHI HE TPELYCMOTPEHBI padodeil MporpaMMon.
IIpakTH4yeckue 3agaHus:

1. B 11 otmenax mnpeanpusitus HOPOBOJIMUIIOCH TECTHPOBAHUE YPOBHSA
npo(IPUTOAHOCTH COTPYJHUKOB, MYKYMH U OKEHIIMH 1O OTAEIHHOCTH.
Pe3ynbratel 3a1aHbl TAOIMYHO:

YpoBeHb NpoGrpurogHOCTH (CpeTHMI)

Otnen 1 2 3 4 5 6 7 8 9 10 |11

Myxuunsl |28 |25 |24 |27 |25 |23 |26 |27 |28 |26 |31

JKenmunue! | 26 24 23 25 25 23 28 29 29 26 30

[Toctpouts rpaduk 1Mo MpeCTaBICHHBIM PE3yIbTaTaM.

2. Jlana BBIOOpKA YHCIIa MPOJAHHBIX aBTOMOOWIICH TOProBor (pupmoii 3a 25
Henens: 14, 18, 16, 21,12, 19, 27, 19, 15, 20, 27, 29, 22, 28, 19, 17, 18, 24, 23, 22,
19, 20, 23, 21, 19. IlocTpouTh CTATUCTUYECKUUH Ps, MOJUTOH, TUCTOTPAMMY U
KyMYJISTUBHYIO KPUBYIO.

3. Moctpouts rpaduxu GyHkui: y = [x2+ m|x|—n(m + n) ; y= exp(ncosx+
msinx)

4. TlocTpouTh MapaMeTpUyIECKu 3aJaHHbIE KPUBBIEC: X = mcost, y = nsint ;X =
m(t—sint),y=m (1l —cost).

5. IlocTpouTh KpHBBIC, 33/IaHHBIE B MOJISIPHBIX KOOPJIWHATAX I' = N COSM; T
=n (1 — coso).

6. [TocTpouTh MOBEPXHOCTH U JIMHAH YPOBHS TIOBEPXHOCTH

7. 3aBUCUMOCTb y OT X 3ajiaHa TabyiuIieit
X -m 0 1 2,5 m+2
y 2 n 15 m 4

WuTepnionupoBaTh 3aBUCUMOCTh y OT X KYOMYECKMMHU CIUIAWHAMH: C
JMHEHHBIMHU KPAEBBIMU YCIOBHUIMU; C MAPAOOTNIECCKUMH KPACBBIMU YCIOBUSIMHU; C
KyOMYEeCKMMHU KPaeBbIMU YCIOBHUSIMHU.

8. luckpetHas ciay4aitHas BenmudnHa X 3a7aHa 3aKOHOM PacTIpeIeICHUS

X -5 2 3 4

P 0,4 0,3 0,1 0,2

TpeOyetcsi: 1) OCTPOUTH MHOTOYTOJILHUK paCIpeiesieHus, 2) COCTaBUTh
WHTETPATbHYI0 (YHKIMIO PACTIPECICHUS] U TTOCTPOUTH €€ TpaduK, 3) BIYUCIUTH
MaTeMaTH4ecKoe  OXuaaHue my, 4) Hailtu  aucnepcuto Dy u
CPEIHEKBAAPATUIECKOE OTKIIOHEHHUE Oy.




9. I'enepupoBath BEIOOPKY M, IPUHUMAS YKCIO Tpymni k = 7, coctaButh: 1)
WHTCPBAJBHBIA BapHAIIMOHHBIA PSI M TOCTPOUTH TUCTOIPAMMYy 4YacToT; 2)
JTUCKPETHBIN BapUallMOHHBIN PSJ ¥ IIOCTPOUTH TIOJUTOH OTHOCUTEIHHBIX YaCTOT.

10. TIloctpouth rpaduk QYHKIMH HOPMAJIBLHOTO paclpelesieHus |

UCCJIeIOBaTh BIMAHUE MapamMeTpoB m u ¢ Ha Hero. PaccMoTpeTh apyrue BUbI
3aKOHOB pACIPEIECICHUI: pachpeleseHue XU — KBajpar, t - pacrpejaesieHue
Creronenra; F- pacnipenenenue Guiiepa.

11. TlpencraBieH MeKOTpaciaeBOM OalaHC OTUYETHOTO TMEpUoAa: KOHEYHas
nponykuuss orpaciaed (Y) M MeXOTpacieBble MNOTOKH (Xjj). Omnpenenurs:
HEJOCTAaloONINe JaHHble B Ta0nuie; OMNpPEAeNuTh KOIPPHUIMEHTH MPSMBIX
MaTepHaIbHBIX 3aTPaT (ajj); COCTABUTH IUIAHOBBIN MEXOTPACIEBON OanaHC, UCXOAs
U3 TPEIIOJNIOKEHHS, YTO KOHEUHBIA MPOAYKT B MEPBOM M BO BTOPOM OTpaCisIX
BO3PACTET MO CPABHEHHIO C OTYETHBIM NEepuoaoM Ha 5%, a B TPEThEN OTpaciu Ha
2%. (KoaddurmeHnTsl MpsMbIX MaTepUANbHBIX 3aTpaT T€ K€, YTO U B OTYETHOM
TIeproe).

MesxoTpaciaeBoi anaHc 0TYETHOTO NEpHoAa

[IpousBomsmue [ToTpebasromue Koneunas Banosas

oTpaciau OTpACIIH IPOIYKIHUS MPOTYKLHUS
1 2 3

1 24 28 | 37 20

2 18 22 |15 56

3 40 18 |25 15

YcimoBHO  yncTas

IPOIYKIUS

Banosas

IPOIYKIHUS

11. Ha KOHCEpBHOM 3aBOJi€ NMPUHHUMAEMOE 3€pPHO TOpOIIKA CUUTAETCA
BBICIIIETO COpTa, ecii B HeM He MmeHee 60 % 3epHa pasmepom Oojnee 7 MM B
nuametpe, He MeHee 20 % 3epHa pazmepom 5-7 mMm, 10% 3epua 4-5 mm u 10 %
3epHa MeHee 4 MM B auamerpe. Ha 3aBoa npHBE3IM MApTUIO 3€pHA, U3 KOTOPOM
oToOpanu OAHY TOHHY JUId MPOBEpKU. B pesynpraTe okazanach, YTO pa3MeEpOM
6onee 7 MM B nmuamerpe 550 kr, 3epHa pazmepoM 5-7 mm220 kr, 3epHa 4-5 mm120
KT ¥ 3epHa pa3Mepom meree 4 Mm110 kr. MoxHO Jin ¢ BepositHOCThIO 0,95 (0=0,5)
TOBOPUTH O TOM, YTO MPHUBE3EHHOE 3€PHO BBICLIETO copTa’?

12. JIBa aBTOMarta pac(}acoBbIBAIOT MYKY IO MEIIKaM, €MKOCTbIO 50 K.
Heobxoarmo npoBepuTh, MOKHO JIU C BEPOATHOCTHIO HE MeHee 0,95 cuuTarh, 4TO
TOYHOCTh pac(pacoBKUA HA OOOMX aBTOMAaTax OJWHAKOBA. JlJisi MPOBEPKHU TUIOTE3bI
oTOMparoTcs ABE BHIOOPKM BECOB MYKH, pac(acoBaHHOM Ha MEPBOM M BTOPOM
aBTOMarTe:

1 aBTom. 47,5 52,9 51,3 48,1 52,6 49,4 48,0 52,3 45,9 52,6 46,8 49,0
2 aBToMm. 52,5 50,5 48,4 48,6 50,6 50,0 50,1 49,5 49,7 51,1 49,2 49,7
13. Hmerorcs naHHBIE O CPEAHEHEENbHBIX KOJMYECTBAX MPOJaX ToBapa

(TBIC. TIT.) IO ¥ TIOCJIE CMEHBI IPOU3BOIUTETIEM OPOPMIICHUS YITAKOBKH.
1o cmenbl 16 1914 151716191619 14 1519 13



nocyie cMenbl 18 1921 151918152017 16 21 15

MoskHo 11 ¢ BeposiTHOCTBIO 0,99 cunTaTh, YTO CMEHA YMaKOBKH MpHBeEIa K
CpellHEMY YBEJIIMUYEHUIO KOJIMYECTBA MPOIaXK?

14. BpImMoJHUT, UMUTALMIO PabOTHI OaHKA, OCYIIECTBIISIIOIIECTO IMPHUEM
BKJIa0B. Pasmep pemo3uta sBISETCS CIAydyalHOM BEIMYMHOM C HOPMAaJbHBIM
3aKOHOM pacrnpesneneHus (cpeaHee 3HaueHue -MD; cpegHee KBajapaTHuecKoe
oTkioHeHue - SD). Bpems Mexay npuxooM ABYX BKJIQAUYUKOB — CiIy4aiiHas
BEJIMUMHA C MOKA3aTeIbHBIM 3aKOHOM paclpejesieHus (CcpeaHee 3HaueHue - t;), a
BpeMsi OOCITy>)KMBaHWs PAaBHOMEPHO pacIipeiesieH0 Ha uHTepBase [a ;b]. IlycTh
UCXOJHbIE 3HaueHus1 paBHbl BennunHam: MD=30000 py©6.; SD =10000 py0.; t,=1
gac; a =20 muH.; b=30 muH.; t,=9 4., yrcno 3agBok paBHO 5. Onpenenurte Bpems
puxoja MOCIEeIHEr0 KIUEHTa, CPeIHee BpeMs MpeObIBaHMs KIMEHTAa B CHCTEME.
Kakoii oOmuii pa3mep BKJIaJ0B OyAeT OCYIIECTBJIEHA: a) MOC]e MPUXoJa MSATU
KJIMEHTOB; 0) K MOMeHTY BpeMenu 12:00 4.?

15. Ilycth OGaHKOBCKas aBTOMATU3UPOBAHHAS CHUCTEMa MOKET BBIXOJUTh
U3 CTPOS, YTO NMPUBOJIUT K HEOOXOJUMOCTH BBI30BA CIEIUATIMCTOB, YCTPAHSIOIINX
HEMoJIaJKy. BBIMOTHUTS UMUTAIIMIO TIEPUOIOB HOPMAJILHOM PabOThI CUCTEMBI U €€
pEMOHTa, €Cli JaHHbIC BEJIUYMHBI SIBJISAIOTCS CIyYallHBIMH C IOKa3aTeIbHBIM
3aKOHOM pacnpenenenus, a t,=30 nHe#t, t,=3 4. PaccmoTpeTh Tmpolecc
MOCTYIIJICHUS 5 3asBOK (OTKA30B).

16. IlapamroTuUCT coBepIIaeT 3aTsDKHOW MpBDKOK. CunTas maccy, pocrT,
noyiyoOXBaT TPYAHOW KIETKM 3aJaHHBIMH (JaHHbIE MPUBEJICHBI B TaOIULE),
OMpeNIeNIUTh, HAUMHASL C KaKOTO BPEMEHH, MOCJe Hayalla MmojieTa CKOPOCTh - «0e3
MapalnroTUCTay CTAHOBUTCA TMOCTOSHHOU. IlocTpouTh rpaduk 3aBUCUMOCTHU
CKOPOCTH majeHusi «0e3 mapalrtoTUCTay OT BPEMEHHW W BBICOTHI IOJIETA OT
BPEMECHHU.

17. Ilap, cnenanHblid U3 yyryHa, paguyca r = 0,1 M majgaeT B rimiepuHe,
BCTpeYass CWJIY COINPOTUBIICHUS, MPONOPLUUOHAIBHYIO CKOPOCTH U  CHILY
THAPOCTATHYECKOr0 BbITANKMBaHus (cuiny Apxumena). Hailith wu3MeHeHue
CKOPOCTH U BBICOTHI TIAJICHUSI.

2.2. OueHo4yHbIe CcpeacTBAa JA NPOMEXKYTOUHOH  aTTecTaluM
(3auer/3K3aMeH)
1. Ilenn MmoaenupoBaHus

2. TloHsTus MOJIETN U MOACTUPOBAHUS

3. Knaccudukanus BU0B MOJEIUPOBAHUS CUCTEM

4. ®duznueckoe MOACIUPOBAHUE

5. AHaTUTUYECKOE MOJICIIMPOBAHUE

6. KomnbroTepHOE MOIEIUPOBAHKE (UUCICHHOE, UMUTAIIMOHHOE, CTATUCTUYECKOE)
7. DTanbl KOMIBIOTEPHOTO MOJAEIUPOBAHUSL (MAaTEMAaTHUUECKOE, aJrOPUTMHUYECKOE
U TIPOTPAMMHOE ONHUCAHUS MOJIEITH )

8. IlpuHIMOBI MOIETUPOBAHUS: MPUHLUIBI HHPOPMAIMOHHON TOCTAaTOYHOCTH,
OCYIIECTBUMOCTH, MHO>KECTBEHHOCTH MOJeJen



9. IIpuHIUTIBI MOJICTMPOBAHHUS: IPUHIIUATIBI aTPETUPOBAHUS U TTapaMeTPHU3aIUN

10. BHemniHue, BHyTpEHHHE U BBIXOJIHBIE MapaMeTpbl cUCTeMbl. MaremaTuueckas
MOJIEJIb TPOCTOM CUCTEMBI

11. CpolicTBa MaTeMaTHUYECKUX MOJIEJICH: MOJTHOTA, TOYHOCTh, aJICKBATHOCTh

12. CpolicTBa MaTEMaTHYECKUX MOJENEH: HSKOHOMHYHOCTb, pPOOACTHOCTD,
MIPOYKTUBHOCTD, HATJISTHOCTh

13. Knaccudukanus maremarndeckux mojesneil. CTpykTypHble (T€OMEeTpUYECKre
U TOIOJIOTHYECKHE) U (YHKIIMOHATIBHBIC, AHATUTHYCCKUE W AJITOPUTMHUYCCKUE
MOJeNn

14. Knaccudukanus Marematuueckux moaeneid. TeopeTudeckue u sMIUPUIECKUE
MOJIeNN

15. CroxacTudyeckue W JACTCPMHUHHPOBAHHBIC, CTATHYCCKHE W JTHHAMHYECKUE,
CTallMOHAPHBIE U HECTAIMOHAPHBIE MOJIEIH.

16. JIuneliHbIe U HETMHEUHBIE MOJEIH.

17. MHepapxuss MaTeMaTHYECKUX MOJEJIEH M MNPUHUUI JEKOMITO3UIUH.
MareMatuyeckue MO MUKPO-, MaKpO- U METAypOBHSI.

18. OcHOBHBIE XapaKTEPUCTUKHU CIOKHBIX cucTeM. CTpykTypa cuctemsl. [leneBas
dbynkuus cuctemsl. [lokazarens O(B)

19. DOrambl MareMaTHYECKOr0 MOJEIMPOBAaHUS  (OMpPEIEIeHUE HCXOAHBIX
MHOKECTB, CTPYKTYpHAsI ¥ ITapaMeTpruIecKas UACHTU(UKAITIS)

20. OcHOBHBIE TTpaBWJIA TOCTPOEHUSI MATEMAaTUYECKUX MOJIEIIEH

21. ®opMa ¥ IPUHIMIIBI TTPEACTABICHUS] MATEMAaTHIECKUX MOJIEIICH.

22. Knaccuduxaius Moaeen.

23. OcoOECHHOCTH M AITOPUTMBI TTOCTPOCHHSI MATEMATUYECKUX MOJIETICH.

24. Drarbl NOCTPOCHHS] MATEMATHIECKOM MOJIEITH.

25. O0cnenoBanue 00OBEKTA MOJICITUPOBAHUSI.

26. KonnenTtyanbHas 1 MaTeMaTHIeCcKasi TOCTAHOBKA 3a71a4l MOJICTTUPOBAHMSI.

27. MeToibl MOJIETUPOBAHHS.

28. IIpoBepka aJIeKBaTHOCTH MOJIEJIH.

29. IlpakTryeckoe UCTOIL30BaHUE MOICITH.

30. AHanu3 pe3yabTaTOB MOACIUPOBAHUS.

31. Ilpumep mMaTeMaTHUECKOM MOJEIHN: ABMKCHHE Tea OPOIIEHHOTO MO YTIIOM K
TOPU30HTY.

32. [Ipumep MaTeMaTUYECKOM MOJIENTH: MOJIEb CITpOca U MPEAJIOKEHUH.

33. [lpumep MareMaTH4eCKOW MOJICIH: MOJEIb JWHAMHKA W KOHKYPCHIIHH
TTOMYJISILIA M.

33. Ilpumep MaTeMaTuueCKONW MOJICIN: TAPMOHUYECKUM OCITUIIIATOP.

34. CTpyKTypHBIE MOJIETTH, CIIOCOOBI UX MIOCTPOCHHUSI.



35. MonenupoBaHre B YCIOBHSX HEOIPEACIICHHOCTH, OMUCHIBAEMBIX C TO3HIIHH
TEOPUU HEYETKUX MHOKECTB.

36. JIuneliHple ¥ HETMHEWHBIC MOJIENN: 3aKOH ['yKa; CIUIONTHBIE CPEIbI.

37. IMUuTalMOHHBINA MOAXO B MOJIETTUPOBAHUH.

38. B yem cocTouT 3aa4a ONTUMAaJIbHOTO INIAHUPOBAHUSA?

39. Pemenumem cTaHAapTHOW  3a7aud  JIMHEWHOTO  MPOTPAMMHPOBAHHUS
rpauIeCKUM METOJOM SIBJISICTCSI:

40. I'ermepupoBaTh BBIOOPKY W, TpuHUMas 4ucio rpynn k = 7, coctaButh: 1)
WHTEPBAJIbHBI BApUALIMOHHBIM PSAJ M TMOCTPOUTH THUCTOTPAaMMy 4YacToT; 2)
JVCKPETHBIN BaApUALIMOHHBIN P U IOCTPOUTH MOJIUTOH OTHOCUTEJIBHBIX YaCTOT.
41. Tloctpouth rpaduk (QPYHKIIMM HOPMAIBHOTO PACTIPEICICHHUS W HCCIEI0BATh

BIIMSAHUE TapamMeTpoB m u 9 Ha Hero. PaccMoTpeTs apyrue BBl 3aKOHOB
pacnpeneneHui: pacipeaelieHue XU — KBajpar; t - pacnpenenenue CroroaenTa; F-
pacnpenenenue duiiepa.

42. Ha xoHCEpBHOM 3aBOjic MPUHHUMAEMOE 3€PHO TOPOIIKA CYUTAETCS BBICHIETO
copTa, ecnu B HeM He MeHee 60 % 3epHa pazMepoM Oojiee 7 MM B MaMeTpe, HE
menee 20 % 3epHa pazmepoM S5-7 mm, 10% 3epHa 4-5 mm u 10 % 3epHa meHee 4
MM B auameTpe. Ha 3aBoja mpuBe3nu mapTHiO 3€pHA, U3 KOTOPOM O0TOOpanu OJIHY
TOHHY JUIsl MPOBEpKU. B pesynbrare okazagach, 4To pa3sMepoM Oojiee 7 MM B
nuametpe 550 kr, 3epHa pasmepom S5-7 MM220 kT, 3epHa 4-5 mm120 xr u 3epHa
pazmepom menee 4 MM110 kr. MoxHo 1 ¢ BeposiTHOCTBIO 0,95 (0=0,5) roBopuTh
O TOM, YTO IPHUBE3EHHOE 3€PHO BBICIIETO copTa’?

43. TlapamroTUCT coBepIIaeT 3aTsHKHOM mpbDKOK. CuMrTas Maccy, pocr,
noyiyoOXBaT TPYAHOW KIETKH 3aJaHHBIMHU (JIaHHbIE TPHUBEACHBI B TaOJHIIEC),
ONpEENNTh, HAUWHA C KaKOro BPEMEHH, MOCJIe Hayaja IMoJieTa CKOPOCTh - «0e3
MapalnroTUCTa» CTAaHOBUTCS MOCTOssHHOU. IlocTpouTh rpaduk 3aBUCUMOCTHU
CKOPOCTU TaJeHUs «0e3 MapalloTHCTa» OT BPEMEHUM U BBICOTHI MOJETa OT
BPEMECHHU.

44. Jlaiite onpenenenue «KoMneoTepHOE MOJIETUPOBAHUE.

45. Yro gBisgeTCI MAaTEMATUYECKON MOJIEIIHIO?

46. Uto siBisieTcss ”HGOPMAITMOHHONW MOJCIBIO?

47. K nerepMUHUPOBAHHBIM MOJEIISIM OTHOCUTCS ?

48. Uto npennonaracT MHAYKTUBHOE MOJICIUPOBAHUE?

49. Yto npenmnosnaraeT AeAYKTUBHOE MOJICTUPOBAHUE?

50. Haitte onpenenenue « KoMIbIOTEPHBIN SKCIIEPUMEHT.

51. Yro siBisieTCs MIIaHOBBIM TMTOKa3aTesieM /i O0BheKTa TUTAHUPOBAHUS — JETCKUN
can?

52. Jlaiite onpenenenue «JInHeHOE TPOrpaMMHUPOBAHHE.



53. Yro sBAsETCA PELIEHUEM CTaHAAPTHOM 3aJa4M JINHEWHOTO TPOrpaMMHUPOBAHUS
rpaduyeCKUM METOI0M?

54. [laitte onpeaeneHue «MaTtemMaTuuecKkoe MporpaMMHUPOBAHUEY.

55. JIuneapuzaius MoJiese.

56. HenpepbiBHBIC, AUCKPETHBIE U CMEIIAHHBIE MOJCIH.

57. CtaTnyeckue U TMHAMUYECKUE MOJICIIH.

58. CranmoHapHble U HECTAIMOHAPHBIE MOJICIIH.

59. Tlpumep MaTeMaTHUECKON MOJIEH: MOJEIb CIIPOCa U MPEATIOKEHUH.

60. [Ipumep MareMaTHyecKOW MOJEIM: MOJAEIb JUHAMUKUA U KOHKYPEHIIMH
TTOIYJISIITHA M.

61. CTpyKTypHBIE MOJIETH, CIIOCOOBI UX MIOCTPOCHHUSI.

62. IIpumMepsl CTPYKTYPHBIX MOJIEIEH.

63. MonenupoBaHKe B YCIOBHUSIX HEONPEACICHHOCTH.

64. JIuneitHple 1 HEMUHEITHBIE MOJIENH: 3aKOH ['yKa; CIUTONIHBIE CPEIbI.

65. MeTtoab! mpubIMKEHHOTO pemieHus AudpepeHnanbHbIX YPaBHEHUN.

66. Mcrnosib30BaHNe Ka4e€CTBEHHON TEOPUU JJI aHAIM3a HETMHEHHBIX YpaBHEHUH.
67. OnpeneneHrue CUCTEMbI MACCOBOT'O OOCITYKUBAHUS .

68. Knaccudukanus cucteM MacCoBOTO OOCTY>KUBAHHUSI.

69. OCHOBHBIC XapaKTEPUCTUKHU CUCTEM MAaCCOBOTO OOCITYKUBAHMUS.

70. IIpakTH4yeCcKOe MPUMEHEHUE CUCTEM MacCOBOTO OOCITYKUBaHUSI.



