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BBEAEHMUE

1. ®oHO OUEHOYHbIX CpeacTB Mo AucUMnMHe sBnsieTcsa ob6s3aTenbHbiIM  000COGNEHHBLIM
npunoxeHnem k Paboyen nporpamme ANCUUNNUHBI.

3. ®oHA OUEHOYHbIX cpencTtB  ABIIAETCA COCTaBHOM 4acTblo HOpMaTMBHO-MEeTOON4YECKOIro
obecneyeHnst CUCTEMbI OLIEHKN KayecTBa OCBOEHMS 06y'-|a}OU.I,VIMVICﬂ yKa3aHHOl7I AOncumnnimHbl.

4. Mpn nomowm POC  ocywWeCTBNSETCS KOHTPONb W ynpaBrieHue MpoLeccoM opMMpOBaHUS
obyyaloLmMMIUCs KOMNETEHLUMIA, U3 uncna npegycMoTpeHHbix PrOC BO B kayecTBe pesynbTaToB OCBOEHMS
AVNCUMMIHBI.

5. ®oHO OUEHOYHbLIX CpeacTB NO  AUCUMMANUHE BKAOYaeT B cebs: OUEeHOYHble Ccpeacrtea,
npUMeHsieMble  Onsi  BXOAHOrO  KOHTPONS;  OUEHOYHble CpeacTBa, MNPUMEHsIEMble B paMKax
WHOUBMAyanNu3aumm BbINOMHEHUS, KOHTponsa dwmkcupoBaHHbiXx BuaoB BAPC; oueHouHble cpencTsa,
NpUMeEHsiEMble ONs TeKyllero KOHTPOMs M OUEHOYHble CpeacTBa, MpUMMEHsieMble MpPU NPOMEXYTOYHOW
aTTecTaymu no UToram U3yYyeHus aUCUUNINHGI.

6. PaspaboTunkamu (oHOa OLEHOYHbIX CPeACTB MO AWUCUMNIIMHE SIBMSIOTCA NpenoaBaTen
kadedpbl MaTemMaTU4YecKMX W eCTEeCTBEHHOHAy4HbIX  AMCUMMNIWH, obecrneuvBalowen  M3yyeHue
obyvalowmMmcs  aMcuMnivHel B yHMBepcuTeTe. CopepkaTenbHOW OCHOBOW Aans paspabotkm ¢OC
nocnyxuna Pabo4as nporpamma UCLMMIUHGI.



1. OXXUOAEMbIE PE3YJIbTATbl U3YYEHUA

yqe6|-|017| AVNCUUNJINHDI, I'IepCOHaanblﬁ YPOBEeHb AOCTUXEeHUA KOTOPbIX NpoBepseTcs
C ncnonb3oBaHueM nNpeacTaBfieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun,

Koo m KoMnoHeHTbI KOMMeTeHUun,
B hopmMupoBaHumn .
KOTOPbIX 3aReNCTBOBAHA HaMMeHoBaHue dopmumpyemeble B pamkax AaHHOM AMCUMNIINHDI
AMCLMIIWHA WHAnkaTopa (kak oxxugaemblin pesynbTaT ee OCBOEHNS)
DOCTUXKEHUN
3HaTb U yMeTb Aenatb BNafeTb HaBbIkamMu
Koa HavMeHoBaHune KOMMEeTeHLUNn 9
noHMmaTb (oenctBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
O6wenpodeccnoHanbHble KOMNETEHL U
OlK-4 | CnocobeH MA-Lonk-4 OCHOBBI mMoAenvpoBaTtb NPUMeEHeHS
ncnonb3oBaTb MpumeHsieT MaTeMaTU4ecKk | TEXHONOIMMYecKkne | MaTemMaTu4eckoro
MeToabl MaTeMaTu4yecko | oro npouecchl npv | MogenupoBaHusa npu
MoOEennpoBaHus e mModenupoBaHu | paspaboTke paspaboTke HOBOrO
npoayKToB MoaenupoBaHu | A HOBOrO accopTMMeEHTa
nMTaHns us | e npu accopTUMeHTa NPOAYKTOB NUTaHUS
pacTuTensHoro paspaboTke NpoayKToB M TexHomormm ¢
Chblpbsi M | HOBOrO nUTaHNs 3aaHHbIMU
NPOEKTUPOBaHUS accopTUMeHTa COCTaBOM "
TEXHOMNOrMYEeCKNX NnpoayKToB CBOWICTBaMM.
npoLeccoB nuTaHns n
npou3BoacTea TEeXHomnormm c
npoayKuum 3aJaHHbIMU
pasnmn4Horo COCTaBOM n
HasHa4yeHus CBOWICTBaMM.
NO-2onk-4 COBpEMEHHOEe NpOeKTUpoBaTh NCMNOSb30BaHMWs
McnonbayeT nporpammHoe TEXHONOrm4eckne | COBPEMEHHOIO
COBpPEMEHHOE obecneyeHne npoLeccsl nporpamMmmHoro
nporpaMmmHoe npoussoacTea obecneyeHus ans
obecneyeHne npoayKuum NPOEeKTMPOBaHNS
ans TEeXHONOrMYeCcKMX
NPOEKTMPOBaHN npoLeccos
A Nnpou3BoOACTBa
TEXHONOMMYECKM NpoayKuun "3
X npoLeccoB pacTUTENbHOIO
npou3BoacTBa CbIpbSi.
npooykuum  u3
pacTUTENbHOIO
Chlpbsi.




YACTb 2. OBLLAA CXEMA OLIEHUBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPMMeHseMbIX OL,eHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus y4ebHoMn
OUCLIMINJIMHbI B paMKax negarorm4eckoro KOHTpons

Pexum KOHTPOJIbHO-OLEHO4YHbIX MepOI'IpVIFITVIIZ

Kareropus camo- B3alMo- nperlool_/l:?al-{Ka - C;gzzzl:;smenﬂ cﬁ%m;
KOHTPOJS U OLEHKMN OLleHKa OLeHKa
BarTensi npons3BoacTea OLeHKa
1 2 3 4 5
WHaneuaoyanusaums
BbIMOSTHEHNSA™,
KOHTpPOnb 1
(pMKCUMpOBaHHbIX
BugoB BAPC:
MpoBepka
BbINOSTHEHWUI
- Tunosow pacyet 2.1 3agaHun
TUMOBOrO
pac4yeTa
Tekywumn 2
KOHTpOJb:
- CamocTosTensHoe 21 Bonpocbl ans onpoc
n3yvyeHue Tem CaMOKOHTpons
- camornoaroToBka B
amMkax
ﬁpaKTI/IHeCKI/IX Bonpoce! ans
2.2 | camonoaroToBK onpoc
(cemmnHapckumx) "
3aHATUI U
NnoaroTOBKN K HUM
[NpoBepka
-camocTosiTenbHas
2.3 BbIMNOMNHEHUA
paboTta o
3agaHnn
PpoHTarnbHbIN
KOHTPOnb
- B pamkax obue- TekyLen
YHVUBEPCUTETCKOM 24 yCcrneBaemMocTH
CUCTEMbI KOHTPOSS MO KOHTPOJbHbLIM
yCrneBaeMoCTH Hepensm,
YCTaHOBMEHHbBIM
B YyHMBepcuTETE
MpomexyToyHas
aTtTectayus*
obyuvaromxcs no 4
uToram nsyvyeHus
OVNCLUMNNUHBI
Bonpocsbl k Mposepka Komuccron
3K3aMEHY; Has
Ok3ameH 4.1 npumep BEIMONHEH nepecgada
SK3AMEHALIOH 3K3aMEHALMOHHb|
Horo buneta X 3a/aH

* OAHHBbIM 3HaKOM MOMEYEHbI

nHOUBMAYanMaupyemMble Buabl y4eGHON paboThbl




2.2 O6wme KpUTEepMUn OLIEHKM XoAa U pe3ynbLTaToB

M3y4YeHUs y4yeOHON ANCLUNIIUHBI

1. ®opManbHbIA KPpUTEPUN NOJNTyYEHUA OOy4varoWMMUCA
NONIOXUTENbHON OLeHKN NO UTOraM U3y4YyeHUss AUCLUNIIVHDI:

1.1 lNpegycmoTpeHHasa nporpamma
N3y4yeHus McuUMnnvHbl obyyarommes
BbINONIHEHA MNOMHOCTBLIO 40 Havana
npouecca NPOMEeXyTO4HON aTTecTaumm

1.2 INo kaxxaon M3 NpeayCMOTPEHHbIX NPOrpaMmon BUAOB paboT
no aucuunnuHe oby4varoLLMnCcs YCneLwHo oTymTancs nepeg
npenozaBaTenem, 4EMOHCTPUPYS NPU 9TOM AOMKHbIN (He HuXe
MWHUManbHO NPMEMIEMOro) YpoBeHb CHOPMUPOBAHHOCTH
3MNEeMEHTOB KOMMNETEHLINN

2. N'pynnbl HecbopmanbHbIX KpUTEpUeB

KayeCcTBEHHOW OLeHKM paboTbl 06yyYaroLerocs B pamkax U3y4YeHus QUCLUUNIUHDI:

2.1 Kputepumn oLeHKn kayecTBa xoaa
npouecca usyyeHusi obyvatommecs
nporpaMmmbl AUCLMNINHBI (TEKYLLEN

ycneBaeMocTH)

2.2. KpuTepum oLeHKN KayecTBa BbINONTHEHUS KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHKM Ka4eCTBEHHOIO
YPOBHSI UTOIOBbIX PE3YNbTaToB

n3yvyeHuna gucumniinHbl

2.4. Kputepun aTTecTaumoHHOW OLeHKN Ka4eCTBEHHOTO YPOBHS
pe3ynbTaToB U3y4YeHUst ANCLIMMMNHDI

2.3 PEECTP

anemMeHTOB POHAA OLIEHOUYHbIX CPEACTB NO y4eOHOW AUCLMNIINHE

Mpynna OueHo4YHoe cpefcTBO UK ero aNemMeHT
OLIEHOYHbIX CpeacTB HavmeHoBaHue
1 2
1. CpepactBa MepeyeHb 3aaaHnii K TUNOBbIM pacyeTam

ANs UHQMBUAYanusauum
BbINOJSIHEHUSA,

KOHTpons
dmKcupoBaHHbIX BUAOB
BAPC

LWkana n KpUTeEpunn oueHmnBaHUA TUNOBOIO pacyeTa

2. CpenctBa
And TeKyuwero KOHTpons

BOI'IpOCbI 0149 CaMOCTOATESIbHOIo N3y4eHnda Tembl

OB anropMTM CaMOCTOSATENBHOIO U3YYeHUs TEMbI

KpI/ITepI/II/I OUEHKN CaMOCTOATESIbHOIo n3yy4yeHnsa TeMbl

BOI'IpOCbI a4 caMonogroToBKK No TeMamM NpakTn4yeckux 3aHATUN

KpMTepvm OLEHKM caMonogrotoBku No TeMam npakTtnvyeckmnx 3aHATUN

3agaHus onsa npoBedeHus camocTosTenbHoW paboThl

LLkana v kpuTepum oLeHMBaHWS OTBETOB Ha 3a4aHUsl CaMOCTOSATENbHOW
paboTbl

3. CpeactBa

AN NPOMEXYTOYHOM
aTTecTauum no utoram
M3YyYeHUS OUCLMIITUHbI

OK3aMeHaLMoHHas nporpaMma no y4ebHow gucumnnmHe

MNpumep 3Kk3aMeHaLMoHHOro GuneTa

MNnaHoBas npoueaypa NpoBEAeHVs 9K3amMeHa

KpI/ITepI/II/I OLIEHKM OTBETOB Ha TeCTOBble BOMPOChI NTOMOBOIro KOHTPOSIA




2.4 OnncaHue nokasartenem, KputepueB U LLKasn oleHnBaHUA n 3tanosB (t)OpMVIpOBaHVIFI KOMNeTeHUUN B paMKax ANCUNNMJIUHDbI

YpOoBHU CHOPMUPOBAHHOCTU KOMMETEHLUIN

KOMMeTeHuusa He

cchopMmpoBaHa MWHUMarbHbIN cpeaHui BbICOKWI
OueHKN chopMMPOBaHHOCTU KOMMNETEHUN
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omnu4yHoO»

«Heydo8/1emeopumesibHo»

«y008/1emeopumesibHO»

Mokaszaternb Xapakrepuctmka chopMMPOBAHHOCTY KOMMNETEHLMN dopMmbI 1
WHaexe n Koa OLEHNBaHNS — KomneTteHums B nonHow CdpopmmposaHHOCTb CdpopmuposaHHOCTb CdpopmuposaHHOCTb cpeacrea
HasBaHMe nHAukaropa WHpmkaTopes! 3HaHUs, yMeHus, | Mepe He cdopmmposaHa. KOMneTeHunm KOMMEeTEeHUMM B LIENTOM KOMMEeTEeHUMM NOMHOCTbI0 KOHTPONS
KomneTeHuun | AOCTVKEHMN koMneTerunn HABbLIKU VimetoLmxcs 3HaHu, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET thopMUpoBaHMS
koMneTeHunn (BnapeHus) YMEHWII N HaBbIKOB MUHUMAIbHBLIM TpeGoBaHUsM. TpeGoBaHUsM. KOMMETEHLMIA
HEeAoCTaToYHO Ans TpeboBaHusIM. MmetoLwmxcs 3HaHui, MmetoLmxcs 3HaHWi,
peLleHns NPakTUYecKnx Mmetomxcs 3HaHuin, YMEHWIN, HaBbIKOB 1 YMEHWIN, HaBbIKOB U
(npodeccunoHanbHbIX) 3agay YMEHUIA, HaBbIKOB B MOTVBaLMK B LieNoM MOTVBaLMN B MOSTHON
LierniomM AOCTaTOYHO AN | AOCTaTOYHO AN PeLUeHns Mepe A0CTaToYHO Anis
peLleHns NpaKkTUYeCcKnX CTaHAAPTHbIX PELUEHNS CITOXHBIX
(npodeccuroHanbHbIX) NpaKTUYeCKnx NPaKTUYeCcKnx
3afgad (npodpeccrnoHanbHbIX) (MpodbeccnoHarnbHbIX)
3agav 3agavy
Kputepum oueHmsBaHus
MonHoTa 3HaHun OCHOBBbI PparmeHTapHbIe NOHATUS HenonHble CdopmupoBaHHble, HO CdopmmpoBaHHble
mMaTemaTnyeckoro OCHOB MaTemMaTN4ecKoro npeacTasneHns oo cofepxallme oTaenbHble npeacrasneHust o6
MOAENUPOBaHNA MOAENUPOBaHNA OCHOBaXx npobenkl NpeacTaBneHuns OCHOBax
MaTemMaTU4ecKoro 06 ocHoBax maTemaTu4eckoro
MOAENUPOBaHNA mMaTemMaTn4yeckoro MOAENMPOBaHNA
MOAEeNUpoBaHust
Hanuune ymenun moAenvposaTtb PparmeHTapHoe ymeHune B uenom ycneluHoe, HO B uenom ycneluHoe, Ho CdopmyrpoBaHHoe
TexHornornyeckue mMopaenupoBaTb He cucTemaTnyeckoe cofepallee oTaernbHble yMeHue mMoaenvpoBaTb
npotecchl npu TEeXHOmnornyeckune NpoLeccbl | yMeHvue MoAenupoBaTh npobenbl ymeHune TexXHonornyeckune
paspaboTke npv pa3paboTke HOBOrO TexXHonornyeckne MoZenuposatb npoeccol npu
HOBOro accopTUMeHTa NpoAyKTOB npouecchl npu TexHornornyeckme pa3paboTke HOBOrO Bonpocel
accopTMMeHTa nMTaHns paspaboTke HOBOrO npotieccsl npu accopTVMeHTa NpoadyKToB 3K3aMeHa""M°HH
npoayKToB accopTuMeHTa pa3paboTke HOBOroO nuTaHns M:;a::g;:;:‘m
OnK-4 NA-lonk-a nMTaHus NpPOAYKTOB MUTaHUA accopTUMeHTa NpoayKToB e sanakve no
nMTaHuns
TMNOBOMY
Hanuune HaBbikoB NpUMeHeHnst ®parmeHTapHoe BnageHue B uenom ycneluHoe, HO B uenom ycneluHoe, Ho CdopmurpoBaHHoe pacuety;
(BnageHue onbITOM) | MaremMaTU4ecKkoro mMeTogamm He cucTemaTnyeckoe cofepallee oTaernbHble BMafeHne MetTogamm CaMOCTOSIT e’an
MoZennpoBaHuns MaTemaTu4eckoro BnageHne metogamu npobenbl BnageHve MaTemMaTn4YecKoro as pa6ota
npv paspaboTke MOZEnupoBaHus npu MaTemMaTn4yecKoro mMeToAamu MOZEnNMpoBaHus npu
HOBOro pa3paboTke HOBOro MOAEenupoBaHus Npu mMaTemMaTn4eckoro pa3paboTke HOBOro
accopTumeHTa accopTUMeHTa NpoayKToB pa3paboTke HOBOroO MOZEennpoBaHus npu accopTvMeHTa NpoadyKToB
NpoayKTOB NUTaHNsA U TEXHOMOTUIA C accopTuMeHTa pa3paboTke HOBOTO NUTaHUSA 1 TEXHOIOTUIA C
nuTaHus n 3afjaHHLIMU COCTaBOM 1 NPOAYKTOB NMUTaHUSA 1 accopTUMeHTa NpoadyKToB 3afjaHHbIMU COCTaBOM 1
TexHomnoruv ¢ CBOVCTBaMMU. TEXHONOrui ¢ NUTaHNs U TEXHOIOTUIA C CBOWCTBaMMU.
3aaHHbIMK 3ajaHHbIMM COCTaBOM U 3ajaHHbIMM COCTaBOM U
COCTaBOM 1 CBOVICTBaMW. CBOVICTBaMW.
CBOWCTBaMM.
NO-20nk-4 MonHoTa 3HaHWn COBpPEMEHHOEe PparmeHTapHble NOHATUSI O HenonHble CchopmmpoBaHHbIe, HO CchopmumpoBaHHbIe




nporpaMmMHoe COBPEMEHHOM npeacTaBneHns o cogepxalume oTaenbHble npeacTaBneHuns o
obecneyeHne nporpamMMHom obecneyeHun COBPEMEHHOM npobenbl NpeacTaBneHus COBPEMEHHOM
nporpaMMHOM 0 COBPEMEHHOM nporpaMMHOM
obecneyeHnn nporpaMMHOM obecneyeHnm
obecneyeHun
Hanvune ymenun npoeKkTupoBaTb PparmeHTapHoe ymeHune B uenom ycnewuHoe, HO B uenom ycnewHoe, HO CdopmurpoBaHHoe
TexHonorunyeckune npoekTupoBaTb He cuctemaTnyeckoe cogepxallee oTAernbHble YMeHVe NpoeKTMpoBaTh
npoueccsl TEXHOMorM4yeckne NpoLeccbl | ymeHue NpoekTMpoBaTb npobenbl ymeHue TexHorornyeckne
npov3BoacTBa npoun3BoACTBa NPOAYKLUMK TexHonornyeckue npoekTMpoBaTb npoLieccbl NPOM3BOACTBA
npoayKumu npouecchbl TexHomnoruyeckune npoayKumm
npouseoacTea npouecchl Npou3BoACTBa
npoayKumu npoayKumm
Hanuuyue HaBbIKOB MCnonb30BaHns ®parmeHTapHoe BrnageHve B uenom ycnewHoe, HO B uenom ycneluHoe, HO CdopmumpoBaHHoe
(BnageHue onbIToM) | COBPEMEHHOIO MeToAaMM UCMOmnb30BaHMSA He cucTemaTmyeckoe cofepxallee oTaenbHble BnageHne metogamu
nporpaMMHoOro COBPEMEHHOT0 BnageHne metogamu npobenbl BnageHve MCMoNb30BaHUS
obecneyenuns ons nporpaMMHoOro 1cnonb3oBaHus mMeToaamm COBPEMEHHOTIO
NPOEKTMPOBaHWUS obecneyeHns ans COBPEMEHHOTIO MCMonb3oBaHus nporpaMMHoOro
TEXHOMOrn4Yeckmnx NpPOEKTUPOBaHMWS nporpaMMHoro COBPEMEHHOIo obecneyeHns ans
npoLieccos TEXHOMOrMYECKNX obecneyeHns ans nporpaMMHoOro NPOEKTMPOBaHUS
npov3BoacTBa NpoLIeCcCoB NMPOM3BOACTBA NPOEKTUPOBaHNS obecneyeHus ans TEXHOMOrMYeCKNX
npoayKummn 13 npoayKummn 13 TEXHOMNOrMYeCcKnx NpOEKTUPOBaHWUS npoLieccoB NPOU3BOACTBA
pacTuTenbHoro pPacTUTENbHOTrO Cblpbsi npoueccoB TEXHOMOMMYECKNX npoayKummn n3
CbIpbsi npouseoacTea npoLeccoB NPoOV3BOACTBA pPacTUTENbHOrO Cbipbs

npoayKumn ns
PaCTUTENLHOTO Chipbst

npoayKumn 13
PaCTUTENLHOTO Chipbs




YACTb 3 MeTtoauuyeckue maTtepuanbi, onpeaenstoulme npoueaypbl oLeHUBaAHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLmx 3Tanbl GPOpPMMPOBaAHUS KOMNETEHLUN

YacTtb 3.1. TUNOBbIEe KOHTPOMbHLIE 3afaHuUsl, HEOOXOAUMbIE ANA OLEeHKU 3HaHUW, YMEeHWUI, HABbIKOB

3.1.1. CpenctBa
ANA VHOMBUAyanu3auvm BbINOJTHEHUSA, KOHTpons (pukcupoBaHHbIX Bugos BAPC

I'Iepequb NMPUMEpPHbIX TeM TUNOBbIX pacyeToB

1. MaTemaTuyeckoe mMopaenupoBaHue. OnTuMmnsaumoHHble mogenu. PelleHne 3agady  nMHENHoro
nporpaMmMmMpoBaHus rpacomyecknmMm MeTo4oM. CvmMmnnekc-mMeToaoMm

2. BeposiTHOCTHble U cTaTUcTUYeckue mogenu. BapraumoHHble psabl. YMcnoBble XapaKTepUCTUKMU.
ToyeyHble 1 uHTepBanbHble oOueHkn. KpuTepum npoBepkn CTaTUCTMHECKMX TUNOTES.
KoppensiumoHHbIN aHanuma.

3. MpubnumxkeHHble MeToAbl pelleHus 3agay maTeMaTudeckoro mopaenupoBaHus. VIHTepnonnpoBaHue
dyHKUMN. MaTemaTmyeckas annpokcumaums yHKLUA.

3agaHua gnsi TUNOBLIX pacyeToB

MatemaTuyeckoe mogenupoBaHue
3apaHue 1. Pewntb 3agadvy reoMeTpUYECKMM U CUMMMEKCHBIM MeTogamu. COCTaBuTb OBOWCTBEHHYHO
3agavy 1 pelnTb ee, UCNOMb3ys TeopeMbl JBONCTBEHHOCTW.

F(x)= 4x, —5x, — max
2%, —5X, = -10,
2X, + X, <14,
X, —2X, < 2.

X, 20, x,=0.

3apaHue 2. Pewntb 3agadvy CMMMNIeKCHbIM MeTOL0M. CocTtaBuTtb D,BOVICTBeHHyPO 3ajady n pewnTb ee,
NCnoJib3yA TeopeMbl OBONCTBEHHOCTH

F(x)=—-2x, + X, — min
3x, —2x, <12,
— X, +2X, <8,
2%, +3X, > —6.

X, =20, x,=0.

OCHOBHbI€ MOHATUA MaTeMaTU4YeCKOM CTaTUCTUKN

3apaHue 3. B pesynbTarte ucnbiTaHuin BenMunHa X NpuHana psag 3HavyeHuin, Tpebyetcs:

1) cocTaBUTb AUCKPETHbLIN BapvaLUMOHHbIN psg C COOTBETCTBYIOLLMMY YacTOTaMU U OTHOCUTENbHbLIMU
yactotamu. MocTponTb NOANIFOH OTHOCUTESbHBIX YacToT;

2) HanTu SMMNMPUYECKYI0 PYHKLMIO pacnpeaeneHus F* ;

3) BBIUMCMUTL CPEOHIo, AWCMEepCcUd, CpefHee KBaApaTUYEeCcKOEe  OTKMOHEHME  BbIOOPOYHOM
COBOKYMHOCTW;

4) BbMMCNUTE MOAY, MeauaHy, Ko3(UUMEHT Bapuauuu, OLEHKM  MaTeMaTUYecKoro OXuaaHus,
ONcnepcun n cpegHero KBagpaTnyeckoro OTKNOHEHUS;

5) onpepenuTb [OBEPUTENbHbLIA WHTEpPBANy, B KOTOPOM C HagexHocTblo 0,99 Haxogsates
MaTeMaTU4eCKOe OXUOaHNe N cpegHee KBagpaTU4eCcKoe OTKIOHEHME.

8 8 7, 9 9 9 10, 10, 10, 8, 9, 10, 12,
12, 12, 10, 14, 9, 7, 7, 12, 14, 12, 12, 10

3apaHue 4. B pesynbTate UCMbITaHNS cnyyanHas BenuuvHa X npuHana psg 3HadeHun. Tpebyetcs:
1)cocTaBuTh MHTEpPBanbHbLIN psd, MOCTPOUTb FUCTOrpaMMy MSIOTHOCTU U AMAUPUYECKYIOD KPUBYHO
NNOTHOCTY;
2)BblUNCNUTL  CPEedHIo, AMCMNEepCcuo, cpefHee  KBagpaTMyeckoe  OTKMOHEeHue  BblIGOpOYHOWM
COBOKYMHOCTW;



3)BbluMCNUTL  MOAY,

4,6
4,9
4,8
4,5
4,9

5,0
47
4,4
6,2
5,2

4,5
4,5
5,6
6,0
51

4,7
4,9
55
4,8
4,5

mMeaunaHy,

4,6

51
4,7
4,9
51

K03 dMUMEHT Bapuaumu,
ancnepcun, cpegHero KBaapaTnyeckoro OTKIOHEHNS;
4) BbIUMCNNTb CPEHIO OLINBKY cpedHeln BbIGOPOYHOM U rpaHuLbl, B KOTOPbIX C BeposiTHOCTbIo 0,95
Haxo4ATCa cpeaHsasa reHeparbHOM COBOKYMHOCTH.

5,0
6,4
4,8
6,0
5,0

6,0
59
5,0
6.4
55

6,2
5,8
6,2
6,2
5,6

6,4
5,0
6,1
5,8
6,0

4,8
6,4
6,3
59
6.4

OUEeHKMn MaTeMaTU4eCKoro oxunaaHuA,

MpoBepka cTaTUCTUYECKUX rMNOTE3
3apaHue 5. [lonyyeHbl cneayowme onbiTHLIX AaHHbIE. icnonb3ysa kpuTepuin NMnpcoHa, npu ypoBHe
3Ha4mmocTu 0,05 npoBepuTb, cornacyeTcss nNu runotesa O HOpMarnbHOM pacnpegeneHuu npudHaka X ¢
aMnupmnyeckum pacnpegeneHmemMm Bblbopku obbema n.

PacnpegeneHue xeHLWwuH no pocTy
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KoppensiuMoHHbIN aHanus3
3apaHue 6. B pesynbTate HabnwogeHUn nonyvyeHsl COOTBETCTBEHHbIE 3HAYeHMs Npu3HakoB X u Y ans
HekoTopbix 10 obbekToB. MNonaras, 4to Mexagy X m Y MMeeT MecTo fMHeriHas KoppensiuMoHHas CBs3b,
TpebyeTcs:
1. HanTn BbIGOPOYHBLIN KOIPMPULMEHT KOPPEnaUMM N OLUEHUTb TECHOTY FMHENHON CBHA3WM MexAay
np13Hakamu No AaHHbIM BbIGOPKY;
2. npoBepuTb FMNOTE3y O 3HAYMMOCTU BbIGOPOYHOro KoadhMUMEHTa KOppenauuM npu ypoBHE
3HaymmocTtn « =0,01.
3. ykasaTb JOBepuUTenbHbIN MHTEpBan Ans KoadduuneHTa koppensaumnm ¢ BepoaTHocTbio 0,95;
4. cocTaBuTb BbIDOPOYHOE YpaBHEHUE MNMHUN PETPECCUN;
5. noctpouTb rpaduku SMNMpNYECKOn N TEOPETUYECKOM JIMHUIN pErpeccun.

X 3,4

4,8 3,0 3,9 4,5 50 52 6,2 59 4,0
Y 16,3 15,2 14,8 15,0 16,2 17,1 16,8 17,5 16,3 15,0
MHTepnonupoBaHue pyHKLUN
3apaHue 7. [laHa dyHKuma y=x-sinx-0,25.
1. Bbibepute 13 obnactu onpegeneHns yHKLUM MHTepPBan HENPEPbLIBHOCTM.
2. HasHaubTe HeKkOoTOpOEe 4MCMNO pPaBHOOTCTOALMX Y3MOB WU MNOCTPOUTE UHTEPMOMSLMOHHbIE
MHoro4neHbl HetoToHa v JlarpaHxa.
AnnpokcnmMmupoBaHue PyHKLUN
3agaHue 8. PyHkuma y=f(x) 3agaHa Tabnuuen CBOMX 3HAaYEHUI;
X -2 -1 0 1 2
y -4,8 0 3,2 4,0 2,8

lMpumeHsia MeTod HauMEHbLUMX KBadpaToB, MPMONU3nNTb OYHKLMIO MHOroYrieHamMun 1-o n 2-0n CTeneHen.
Ons kaxgoro npubnwkeHWs onpegenqTb BENUYUMHY CpedHeKBagpaTWyHOM norpewHoctu. [loctpouTb
TOYEYHbIN rpaduK PYHKLUU U rpadUKN MHOTOYSTEHOB.

B npouecce n3yvyeHna OUCUUNInHbI o6y'-|a|ou.|,|/||7|c;| AOJKEeH BbINOJIHUTL pAd TUNOBbLIX pacyeToB,
rmaBHaaA Uellb KOTOPbIX — OKa3aTb 06yqa|ou.|,emyc;| nomollb B ero pabote. PeueH3unm Ha atm paboThbl
no3BONAKT 06yqa+ou4emyc;| CyanTb O CTeneHn yCBOeHNA MM COOTBETCTBYHOLWEro pasaera Kypca, yka3biBatoT




Ha wumelowmecs y Hero npobenbl, Ha >XenatenbHOe HanpaeneHve pAanbHenwen paboTbl; nomoraroT
chopMynupoBaTb BONPOCHI AN KOHCYNbTaL MM ¢ npenogasatenemM (MMCbMEHHOW U YCTHOWN).

He cnegyeT npuctynaTth K BbIMOMIHEHWIO TUMOBOIO pacyeTa A0 pelleHnss 4OCTaTOYHOro KonmyecTea
3agay no maTepuvarny, COOTBETCTBYOLEMY 3TOMY 3adaHuto. OnbIT NokasblBaeT, YTO Yalle BCEro HeymMeHue
peLmnTb TY NN NHYIO 3a4a4y TUNOBOrO pacyeTa Bbi3bIBAETCHA TEM, UTO CTYAEHT He BbiNnonHun TpebosaHme.

TuvnoBble pacyeTbl AOMKHbI BbIMNOMHATLCA CaMOCTOATENbHO. HecamocToAaTenbHO BbINOMHEHHas
paboTa He JaeT BO3MOXHOCTU MpenofaBaTenio-peLeH3eHTy ykasaTe oby4vatolemycs Ha HedoCTaTkM B €ero
paboTe, B yCBOeHMM MM y4yebHOro martepuana, B pe3ynbTate 4yero obyvawowuica He npuobpetaer
HeoOX0AMMbIX 3HAHWUW U MOXET OKa3aTbCsl HEMOATOTOBIIEHHBIM K 3K3aMEHY.

lMpopeLeH3anpoBaHHbIE TUMNOBbLIE pacyeTbl BMECTE CO BCEMMU MCMPABMEHUSIMU U OOMOSTHEHUAMMU,
cAenaHHblMM Mo TpeboBaHWMIO peueH3eHTa, crnegyeT coxpaHdaTb. be3 npeabsBneHnss npenogasBaTento
NpopeLIeH3UPOBaHHbIX KOHTPOIbHbIX paboT obyyaloLmnncsa He gonyckaeTcs K caaye dKk3ameHa.

Mpy BbINONHEHUN TUMOBLIX PacYETOB HAOO CTPOro MPUAEPXKMBATHCH YKa3aHHbIX HWKEe npaBun.
PaboTbl, BbINONHEHHbIE 6e3 cobnogeHns aTUX NpasBus, He 3a4nTbLIBaOTCA M BO3BpaLlaTcs oby4vatowemycs
ans nepepaboTku.

1. TvunoBoW pacyeT crneayeT BbINOMHATL B OTAENbHOW TeTpaaun, YepHunamu noboro ugeTta, Kpome
KpacHOro, ocTaBnsid Nons Ans 3amevaHuii peLeH3eHTa.

2. Ha obnoxke TeTpagu OOMKHbI OblTb SICHO HamMcaHbl hamMunusa, UMs U OTYECTBO CTYAEHTA,
HasBaHWe ONCUMMIMHBI, PaKynbTET, rpynna, HoMepa BapuaHTa BbIMOJIHEHHOTO 3a4aHusl.

3. B paboTty gomkHbl OblTb BKMIOYEHbI BCe 3a4ayu, ykasaHHble B 3aJaHuu, CTPOro Mo CBOEMY
BapuaHTy. TunoBble pacyeTbl, COAepXallMe He BCe 3afadv 3afaHusi, a TakKe coAaepXallve 3agayn He
CBOEro BapuaHTa, BO3BpaLlalTcs Ha JOpaboTKy.

4. PelweHve 3agay Hago pacnonaratb B MOPsSAKe HOMEPOB, yKa3aHHbIX B 3adaHusX, COXpaHss
HOMepa 3agau.

5. Mepen peweHnem Kaxgon 3agayn Hago BbinMcaTb NOMHOCTLIO ee ycnosue. B Tom cny4vae, ecnu
HECKONbKO 3ajay, M3 KOTOpbIX OOyvawwminca BblOMpaeT 3agady CBOEro BapuaHTa, UMEeT o0yt
opMynNnpPOBKyY, criegyeT, nepenucoiBas ycrioBue 3afaudn, 3amMeHuTb oOwue OaHHble KOHKPETHbIMU U3
COOTBETCTBYIOLLErO HOMEpPA.

6. PeweHune 3apay cnepyeT umanaratb NogpobOHO M akKypaTHO, OOBACHAST U MOTUBMPYS Bce
OEeNCTBUS MO XO4y peLleHust 1 genasa Heobxoanmble YepPTEXN.

7. Tlocne nonyyYeHuWs NPOPELEH3NPOBaHHOW paboTbl, Kak He 3a4TEHHOW, Tak W 3a4YTEHHOW,
obyyalLwnncs 4OMKeH UCNPaBUTb BCE OTMEYEHHbIE PELEH3EHTOM OLMOKN U HEOOYETbl U BbINOMHUTL BCE
peKkoMeHaLMn peLieH3eHTa.

Ecnu peueH3eHT npegnaraeT BHECTM B peLUeHUs 3adady Te WM WHblE MWCMPaBIEHUs Unu
OOMONHEeHMsA 1 caaThb UX ANsi NOBTOPHOW NPOBEPKK, TO 3TO cneayeT caenaTb B KOPOTKUIA CPOK.

B cnyyae Hesayeta paboTbl M OTCYTCTBUSA MPAMOrO YyKas3aHUA peLeH3eHTa Ha TOo, 4TO
obyvarLmncas MoXeT OrpaHMYMTbCA NPEecTaBNEHWEM MWCMPaBMEHHbIX PEeLIeHUA OTAeNbHbIX 3ajadv, BCA
paboTa gomxHa 6bITb BbINONHEHA 3aHOBO.

Mpn  noBTOpHOW  cAaye  TMMNOBOrO  pacdeTa  JofmkHa  obAsaTenbHO  HaxXOAMTbCA
npopeLeH3npoBaHHasa paboTta u peLeH3ns Ha Hee. B cBA3n ¢ aTm pekomeHgyeTcsa paboTy Hag owmbkamu
JenaTtb B TOW e camow TeTpaau. BHocuTb ncnpaBneHus B cam TekcT paboTbl Mocre ee peueH3MpoBaHns
3anpellaeTcs.

- Ecnn TunoBow pac4yeT «He 3auméxy, criegyeT caenartb paboTy Haf owMbKaMy B TOM XKe CaMoMn
TeTpaau, U ewle pa3 caaTb TUMOBOW pacHET PELIEH3EHTY.

LLikana n kpuTepmumn oLleHMBaHUA
- «3ayTeHO» BbLICTABMSAETCS 3a MNpaBWIIbHOE BbINOJSIHEHME B MOMHOM ObObeme BCex 3agaHun
TMMOBOrO pacyeTa C pa3BepHyTbIM ONUCaAHWEM 3TarnoB PeLLEHNS KaXKaon 3adaquu;
- «He 3a4YTeHO» BbICTABMNSETCS 3a BbINOMHEHWE HE B MONHOM Oo6beme 3agaHuii TUMOBOIO pacyeTa;
3a gonyweHue rpybbix MaTemMaTU4ECKMX OLLNBOK.

3.1.2 CpeactBa ANA TeKyLEero KOHTpons

BONMPOCbLI
Ansl CaMOCTOATENIbHOro U3y4YeHusi TeMbl
«[JBoncTBEHHas 3agadva NIMHENHOro NPorpaMmMMUpPOBaHNS 1 ee peLLeHne»

1. CocTaBneHue maTemaTM4eckux moaenen ABONCTBEHHbIX 3a4au.
2. Teopembl ABOWCTBEHHOCTU.
3. [1BOWCTBEHHbLI CUMMMEKCHbIN METOA.

BOMNPOCHI
AnNs CaMOCTOATENbHOro N3y4YeHUs TeMbl
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((KpI/IBOJ'IMHeIZHaﬂ KoppenAaunoHHaa 3aBUCUMOCTb. »

1. TlpocTeniume cnyvyam KpUBONMHENHON KOPPENSILMM.
2. T[loHATME O MHOXECTBEHHOWN Koppensauuu.

BOMPOCbI
ANA CaMOCTOATENBHOIO U3y4eHUs TeMblI

«YTOYHEHWNE KOPHEN YpaBHEHNS METOAOM UTepaLuit.»

padhmnyeckoe oToeneHne KOpHEN.
AHanuTuyeckoe oTaeneHne KOpHen.
MeToa ntepauuu.

whN e

O6wun anropnuTM camMmocCtToATesrIbHOro N3y4yeHmsa TemMbl

1. PaccMoTpeHmne BONPOCOB MPaKTUYECKOro 3aHATUS.
2. N3yyeHune nutepaTypbl N0 TEME.
3. NogrotoBka 0TBETOB Ha 3agaHus.

LUKANA N KPUTEPUM OLUEHUBAHUA
CaMOCTOATENIbHOro U3y4eHns TeMbl

- «3a4YTeHO» BbICTaBNAeTCd, eclnun o6yqalou.|,vn7|c;| Ha OCHOBE CaMOCTOATEeNIbHO W3Yy4YEeHHOro
mMmaTtepuana, CMOr BCECTOPOHHE pPacCKpbiTb TeopeTundeckoe coaepxXaHne TeMbl, crnocobeH NPUMEHNTb

nony4yeHHble 3HaHUA Npu peleHn nNpakTn4eCknx 3anav,;

- «He 3a4YTeHO» eCiun O6y‘-|aIOLLI,VIl710H Ha OCHOBE CaMOCTOATEJIbHO U3Yy4YEHHOIo MaTepunana, He cMor
pacKkpbITb TeopeTn4eckoe copgepXxaHume TeMbl, He CMOr NMpUMMEeHUTb TEOpPUo MNMpU pelleHnn npakTn4ecknx

3agav

3.1.3 BOMPOCHI
ANA CaMonoAroToBKU K NPaKTUYECKUM 3aHATUAM

BOMPOCHbI n 3A0AYN
ONA CaMomnoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce nogrotoBkM K NPakTM4eCKoMy 3aHATUO 06y‘-IaIOLLI,I/IIZCFI n3yvaet npencrtaBlieHHble HUXe
BOMPOCHLI NO TeMaM. Ha 3aHaTtum 06yqa}ou.|,vn7|0ﬂ OEMOHCTpuUpyeT CBOM 3HAHUA NO NU3yYeHHbIM BOMpPOCaM B
cbopme YCTHOIo oTBeTa. Ons yCBOEHUA MaTepuana no Teme 3aHATUA o6yqa}ou.|,vn7|cs| pewaeT 3agayn.

BOMPOCbHI
ANA CaMonoAroToBKM K MPaKTUYECKUM 3aHATUAM

O6wWwunn anropuTm caMmonoAroToBKU
1. PaccmoTpeHue BonpocoB MpakTUYecKoro 3aHATUs

2. WN3yyeHue nutepaTypbl MO TEME.
3. [loarotoBka OTBETOB Ha 3aJaHuA.

Tema 1. MaTematunyeckoe mogenupoBaHue

KpaTkoe cogepxxaHue

OCHOBHbIE MOHATUSI MaTteMaTuM4ecKkoro mMoaenupoBaHusa. OnTuMM3auMoHHble Mogenn. OcobeHHoCTU

MaTtemMaTun4eckoro mogenmpoBaHnUA TEXHOONNMYeCKMX npoLieccos.

oukwhE

Bonpock! Anst caMOKOHTPOns Mo pasaerny:

OCHOBHbIEe NOHATUSA, ncnonb3dyemble B 3aga4vax onTtuMmndaumm TeXHorIorm4eckmnx npoLeccos.

Kputepun ontummsauuu. Knaccudukaumsa kputepues ontummsauuu.
Buabl onTMMM3aUMOHHBIX 3a4ay.

OcHoBHbIe Knacchl 3aga4 onTUMU3auum U MeToAbl UX peLLEHuUs.
"eomeTpmyeckMin MeTo peLleHns 3agay IMHENHOro NPorpaMmmMupoBaHus.
CvMMneKCcHbIN MeTOA peLleHns 3a4ay NMHENHOro NPorpaMmMmMpoBaHuns.
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Tema 2. BepOﬂTHOCTHbIe N CTaTuCTn4eckme mogenu.

BeposiTHoCTHble Mogenu. Crtatuctuyeckne mogenn. CTtaTUCTUYECKME XapaKTEPUCTUKM PsiaoB
pacnpegeneHusi. TodeHble W WHTepBarnbHble OLEHKN TreHepanbHOM COBOKYyNHOCTM. CTaTtuctudeckue
KpUTEPUM NOBEPKU CTATUCTUYECKUX TnnoTe3. KoppensaunoHHbI aHanms.

Bonpockl Anst CaMOKOHTPOrs Mo pasgeny:

B uem cywHOCTb 3agaym No onpegeneHnio NapameTpoB reHeparibHON COBOKYMHOCTN?
YTO NOHMMaOT Noa A0BEPUTENBHBIM MHTEPBAIOM Y JOBEPUTENBHOW BEPOSATHOCTLIO?
KpuTtepuit cornacus.

JInHenHaa koppenauuns. KoapduumneHT Koppensaumu.

e

Tema 3. MNpubnuxeHHbIe MeToAbl PeLLUEeHNA 3a4a4 MaTeMaTUYeCcKoro MoOAENMpPOBaHNs
KpaTkoe copepxaHue
WHTepnonupoBaHue dyHkuuu. MNonuHom JlarpaHnxa. MNorpewHocts Mmetoga. MNonvHoMm HbioToHa.
MorpewHocTb nonvHomMa HetoToHa. JlHenHaa annpokcumauums. [Napabonuueckas annpokcMmaums.
CrnaxuBaHue aKCcnepuMeHTasnbHbIX 3aBUCUMOCTEMN

Bonpochkl 4ns camoKoHTpons Mo pas3geny:
1. NHTepnonunpoBaHne pyHKUUN.
2. WNuTtepnonsaums Bneped. MHTepnonnpoBaHue Ha3ag.
3. Annpokcumaumsa ¢ unbTpaumen.
4. Bugpl annpokcumauum.

Tema 4. QuddepeHunansHble ypaBHeHUsI Kak MoZesb NPOLECCoB U SBMEHNUN
Kpatkoe copgepxaHue
OnddepeHunanbHble  ypaBHEHWs B  U3MYECKUX 3agadvax, B  KNACCUMYEeCKOW MexaHuke, B
3KOHOMUYECKNX MOLENSX, B MOAEMNSIX pocTa B1onormyecknx nonynsaumim.
Mopgenb ynpaBneHus pecypcamu.
Mogenb ManbTyca.
Jlornctudeckasn mogens Pepbxionbera.
BonbTeppoBckas mogersb.
Mopgenb MoHo.

agrLONE

Wkana n Kputepuu oueHnBaHusA
caMonoAroToBKU No TeMmaM NpakTu4veCKmnx 3aHATUN
- «3a4YTeHO» BbICTaBAeTCA, eclin 06yqarou.|,v||7|09| CMOI' NPUMEHUTb NOJlyvYeHHble 3HaHUA NMpu pelleHnn
NnpakTn4ecKnx 3anavd,

- «He 3a4TeHo» , ecnv oby4alLMACA He CMOr MPUMEHUTb TEOPETUYECKUIA MaTtepuan npu pelueHum
npakTU4eckux 3agad.

Yactb 3.1.4. CpeactBa AnsA py6GexxHoOro KoHTpons

CamocmosimenibHasi paboma
1.MNocTponte OP 3agaum nMHENHOro NporpaMM1MpoBaHUS.
F(x)=2x, +7x, — max
—2X; +3X, <6,
X+ Xy <4,
X, +2X, <10.
X, =20, X, >0.
2.MpuBeanTe 3agady K KAHOHUYECKOMY BUAY.
F(x)=-2x, —3x, — min
—4x, +2x, <4,
X, + X, <6,
-2, - 3%, 2 -11.

X 20, x,20.
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CamocmosimenibHasi paboma

Hangute HecMeLLeHHYH BbIGOPOYHYH AMCNEPCUIO HA OCHOBAHUWN AaHHOMO pacrnpegeneHunsi BolGopku

Xi-Xis1 3-5 5-7 7-9 9-11 11-13 13-15 15-17
N 20 25 15 13 12 8 7
CamocmosimenbHasi paboma
Hangute BbIOOpOYHOE ypaBHEHUE NuHenHom perpeccumn Y Ha X
X 7,11 8,31 8,22 9,01 7,01 7,52 8,64 8,93 9,57 10,12
Y 9,0 7,5 7,9 7,1 8,5 8,0 7,2 6,9 6,1 54
CamocmosimenbHasi paboma

Hana dpyHkumns y=x+cosx-0,2.

1. Bbibepute 13 obnactu onpegenexHns pyHKLUN MHTepBan HeNpPepbIBHOCTH.

2. HasHaybTe HekoTOpOEe 4MCNO pPaBHOOTCTOALWMX Y3MOB WU MNOCTPOUTE UHTEPMOMSALMOHHbIE
MHoro4neHbl HetoToHa v JlarpaHxa.

CamocmosimenbHasi paboma

®yHkuma y=f(x) 3agaHa Tabnuuen cBoMx 3Ha4YeHUI:

X| -4 -2 0 2 4

y| -2,8 0 2,2 3,5 2,4
Hangute npubnwkeHHy0 (YHKLMOHaNbHY0 3aBMCMMOCTb M OnpedennTe 3HadeHus napamMeTpoB
annpoKCUMupytoLLen yHKLMN.

LWKANA U KPUTEPUN OLEHUBAHUA
PesynbTatbl camocTosTeNbHOM paboT onpeaensioT oLeHKamm.

- «3a4YTeHO», ecnu CTyAEHT pelumn BepHo 6onee 61% npeanoXxeHHbIX 3agav;

- «He 3a4YTEHO», eCnn CTyAEHT peLumnn npaBuibHO MeHee 60%), NpeanoXeHHbIX 3aaad.
3.1.5. CpencTBa ANA NPOMEXYTOYHOM aTTecTauum no uToram M3yYeHus ANCLUUNIINHbI
BOMPOCHI
OISl NOAroTOBKU K UTOFTOBOMY KOHTPOJIHO

1. Yrto HasbiBaeTcd aHanormen? MNpuseante npumepsl.

2. [ante onpegenenune mogenu. Npueeante npumepsl.

3. Cdopmynupyite onpegeneHve mateMaTudeckoW Mofenu, KomnbloTepHow mopenw. [NpuBeaute
npuMepbl.

4. YTto HasbiBaeTcs MOAennpoBaHWEM, MaTeMaTU4eCKMM MogenupoBaHmemM?

5. HasosuTe uenu mogenMpoBaHus.

6. Kakue TpeboBaHUsA NpeabaBnalTCA K MaTeMaTUYECKMM MoLenam?

7. Cdopmynupyi OCHOBHbIE 3Tarnbl MOAENMPOBAHUS.

8. [lpoBeanTe knaccudukauuo mogenen.

9. CdopmynupyiiTe cyTb BBIOOPOYHOro METOAa NOCTPOEHNA MaTEMaTUYECKON MOLEN.

10. ONTUMM3aUNOHHbBIE MOAENN.

11. 3agayun NUHENHOro NpPorpamMMuUpPoBaHmS.

12. MNpadumyeckmin meToq peLleHns 3agayvm IMHENHOIro NPOrpaMMMpPOBaHMS.

13. CumMmnneKcHbIM MeToA peLleHus 3agadn NMMHENHOro NPporpaMMmMpoBaHnS.

14. 3apgaun maTemMaTu4eckowm CTaTUCTUKU. eHepanbHasi U BbIGOPOYHAs COBOKYMHOCTU. [MOBTOpHasi u
6ecnoBTopHas BbIOOpKK. BapmaumoHHbie pagpl. Fpaduveckoe n3obparkeHne BapraLnMoOHHbIX PALOB.

15. XapaKTepuCcTuKN BapMaLMOHHOro psaa. OMnupuyeckas pyHKLMa pacnpeaeneHuns.

16. HecmelleHHble, aMEKTUBHBIE K COCTOATENbHbIE OLEHKM napameTpoB. To4yeyHble OLEeHKU
reHepanbHOW COBOKYMHOCTWU. VIHTepBanbHasi OLEHKa MNapamMeTpoB reHeparbHOW COBOKYMHOCTM.
[oBepuTensHas BEpOATHOCTb, AOBEPUTESNbHbLIA MHTEPBAr.

17. Cratuctnyeckne runotesbl. OwmbKM nNepBoro M BTOporo poga. CTaTUCTUYECKUA KPUTEPUN.

Kputnueckas obnactb. Kputepuii cornacus. Kputepun cornacus lNupcoxa.
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18. dyHKUMOHaNbHasa K cTtaTucTudeckas 3asucumocTtu. Koppenauusa. JinHms perpeccun. HaxoxaeHue
napameTpoB BbIGOPOYHOroO YpaBHEHUSI MMHENHOW perpeccun No MeToay HauMeHbLUNX KBaApaToB.

19. TecHoTa cBA3M Mexay npusHakamu. KoadduuuneHt koppensuun. BnusHue BbIGOpOYHOro
KoaghpmLmMeHTa Koppenaumm Ha TECHOTY CBA3MW.

20. NHuTepnonuposaHue.

21. BbIGop y3r0B MHTEPMNONMPOBAHKS.

22. KoHeYHble pas3HOCTMW.

23. NHTepnonauma Brnepen. VIHTepnonvpoBaHue Hasag.

24, ObpaTHoe UHTEPNONMPOBAHME.

25. NHTepnonupoBaHue crnnanHamu.

26. Annpokcumaums.

27. Annpokcumauus ¢ punbTpaumen.

28. [lencteus annpokcMmauunu.

29. JlnHenHasn annpokcumauus.

30. MNapabonuyeckas annpokcumaLms.

31. MNMonnHomMmanbHasa annpokcuMaums.

32. Opyrve  Buabl  annpokcumauuun:  Jlorapudmudeckas — annpokcumaums.  [NokasatenbHas
annpokcumaumsi. CTeneHHas annpokcumauus. M'mnepbonnyeckas annpokcumauumsi.

33. OnddepeHumanbHblie ypaBHEHNSA B (DU3NYECKMX 3a[adaX, B KITaCCUYECKON MeXaHuKe.

34. OudbdepeHumnaneHble ypaBHEHUS B 3KOHOMWYECKUX MOLENSX, B MOAENSAX pocTa Guonorndyeckmx
nonynsummn.

TunoBon GnaHK 3K3amMeHaUMoHHOro éunera
depepanbHoOe rocygapcTBeHHoe OlomakeTHOEe obpa3oBaTernbHOE yupexaeHme Boiclero obpasoBaHus

«OMCKuMIn rocyaapCTBEHHbIN arpapHbI yHMBepcuteT uMmenun MN.A. CtonbinnHa»

OK3ameH no gucuuninHe
«MaTtemaTuyeckoe moaenmpoBaHMe TEXHONTOrMYEeCKMX NpPoLeccoB»
ana oby4yarowmxcs no HanpaeneHuto 19.04.02 MpoayKTbl NUTAHUA U3 PAaCTUTENTLHOIO ChIPbA

3K3AMEHALMOHHbIA BUNET

1. Anroputm rpadumyeckoro Metoaa pelleHus 3agadv NnMHernHoro NporpaMMmnpoBaHus.
2. WHTepnonuposaHue cnnamHamu.
3. OyHkuma y=f(x) 3agaHa Tabnuuen cBOMX 3Ha4YEHUI:

x| -2 -1 0 1 2

y| -48 0 3,2 4,0 2,8

Hangute npubnwmwkeHHyo YHKLMOHANbHY0 3aBMCMMOCTb W onpedenute 3HadeHus napameTpoB
annpokcuMmupyoLen yHKLUN.
4. Hangute V, S? gns cnegyowen Boibopku: 9,9,11,10,8,10,9,10,9,8,8,7,7,7,7,8,10,9,8,11,7,7,11,11,9.

NMIAHOBAA NMPOLIEOQYPA
npoBeAeHns 3K3amMmeHa

Ok3ameH ABnsieTca (OPMOW KOHTPONSA, KOTOpbIA BbICTaBNseTCA Oby4varollemycs COrnacHo
«[onoxeHns O TeKylleM KOHTpOfie YycrneBaeMOCTW, MPOMEXYTOYHOW aTTecTaumMn obydalowmxca no
nporpaMmamMm BbiCcllero o6pasoBaHus (Oakanaspuat, chneuwanuTeT, MarucTpatypa) W  CpeaHero
npodeccuoHanbHoro obpasosaHmsa B ®r60Y BO Omckuin FTAY», BbIMONHMBLLUEMY B MONHOM O0bbeme Bce
nepeyncrnieHHole B M.2-3 TpeboBaHua K y4vebGHoW paboTe, npoweawun BCe BuAbl TECTUPOBaHWS,
BbIMOMTHEHNS TMMOBOIO pacyeTa, CaMoCTOATENbHbBIX PaboT C NOMNOXUTENBHOW OLEeHKOW. B crnyyae HenonHoro
BbIMOMHEHNS yKa3aHHbIX YCNOBUN MO YBaXWUTENbHOW NMpuyuHe, oby4varoemycs MoryT ObiTb NpeanoXeHbl
WHAMBUAOYyanbHble 3a4aHus NO NPONyLLEeHHOMY y4yebHOoMY MaTepumarny.

Ok3aMeH NpoBOANUTCS B MMCbMeHHON hopme no GuneTtam. K ak3ameHy gonyckatotcs obyvaroLimecs,
BbIMOSIHMBLUME BCe BuAbl paboT, NpeaycMOTpeHHble paboyel mporpammon gucumnnuHbl. Ha akzameHe
3anpeLleHo Nonb3oBaTbCs CNpPaBOYHbLIMU MaTepuanamm, TenedoHamMmm, KoMnbloTeEPaMm U OPYrod TEXHUKON.
B Hauyane ak3zameHa oby4yatoLmiicst BbIoMpaeT OuneT u rotoBUT NUCbMEHHbIN OTBET Ha nucTe He Gonee 60
MuHYT. [ocne atoro paboTbl cpalTcA npenogaBaTenio Ha MpoOBepKy, MOcCre KOTOpOoW NpoxoauT
cobecenoBaHve npenogasaTtens co obyyatrowmmmncs no Gunety. Bo3amoxxHbl 4ONONHMTENbHbIE BONPOCH! Ha
yCMOTpeHue npenogasaTens nNo BCeM U3y4eHHbIM Temam B JaHHOM CeMecTpe.
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HopmaTuBHas 6a3a npoBegeHusA

npomex(yTquoﬁ aTTectauumum o6yqarou.mxc;| no pe3ynbTaTam n3dyvyeHunda AUCUUNIIUHDbI:

1) penicteylowee «llonoxeHne o0 TeKyweMm KOHTpOMe ycneBaemMoCTW, MNPOMEXYTOYHOW aTtTecTtauunm
obyvaromxcs no nporpammam Bbicliero obpasoBaHus (6akanaspwuart, cneuuanuTeT, marucrtpartypa) wu
cpegHero npodeccnoHansHoro obpasoBanus B Pre0OY BO Omckuin FTAY»

OCHOBHbIe XapaKTepUCTUKn

npome)KyTquoﬁ aTTectauumum 06yqarou.mxc;| no uToram n3yvdeHusa guCUUNIIUHLI

Uenb
NPOMEXYTOYHOM aTTecTauum -

yCTaHOBMEHWE YPOBHS AOCTUXEHMUS KaXabiM obyyatoLmmesa Lenem
0byyeHnsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpaMmbl

Popma
NPOMEXKYTOYHOW aTTecTauum -

9K3aMeH

MecTo 3k3ameHa

B rpacpmke yuye6Horo npouecca:

1) NoaroToBKa K 3K3aMeHy U caaya 3Kk3ameHa OCyLLecTBsieTcs 3a
CYET y4eOHOro BpeMeHu (TpyaoeMKOCTH), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYH Ceccuto Ans oby4atoLmXcsl, CPOKM KOTOPOiA
yCTaHaBNMBAKTCS NPUKA30M MO YHUBEPCUTETY

2) pata, BpeMs U MECTO NPOBEAEHUS 3K3aMeHa onpeaensieTcs
rpadoMkoM caaym 3K3amMeHoOB, YTBEPXKAAEMbIM AEKaHOM
BblNyckawLwero gakynbteTa

Popma 3K3ameHa -

lucbmeHHbIU

Mpouenypa npoBeageHus
3IK3aMeHa -

npegcraeneHa B OHAE OLLEHOYHbIX CPeacTB Mo AUCUMNINHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no y4ye6Hon gucumnsHe:

1) npeacTtaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCLMNINHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pasgernbl (B COOTBETCTBUM C M. 4.1 HacToALEro
OOKYMEHTa)

MeTogun4yeckue maTepuansl,
onpegensowme npouenypbl
OLeHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPeaCTB M0 AUCLUMNNHE
(cm. MpunoxeHue 9)

Pe3yanaTb| 9K3aMeHa onpegendwT oueHKamMu

LUKANTA U KPUTEPUN OLLEHKU

«OTIIMYHO»,  «XOPOLUO»,  «YOOBMETBOPUTENBHOY,

«HEY[OBNETBOPUTENBHO» 1 06BSBMSIOT B AeHb 3K3aMeHa.
«OTNINYHO» — 3a INyOOoKMe U NPOYHbIE 3HAHMS TEOPETMYECKOro MaTepuana (onpeaeneHne NoHATUR,
[0Ka3aTenbCTBO TEOPEM, B3aUMOCBSA3b MEXAY MOHATUSIMU) U YMEHUEe NPUMEHATb €ro npu peLleHun

3aaau.

«XOpoLWo» — OTBeT He cogepXuT rpybbix oOwmnbok, maTepuan ocBeLiaeTcd MOMHOCTbIO,
TEeopeTM4ecKMn martepuan npuMeHseTcs MpW pelleHMn 3agay, HO BO3MOXHbl HedouveTbl, yCTpaHsemble

nocrie HaBoasALLUnX BOMNpPOCOB.

«yaoBneTBOpUTESIbHO» — 3a 3HaHWE OTAEeJIbHblIX OCHOBHbIX NOHATUN © Teopem, ymMeHue pellatb

CTaHOapTHbIE TUNOBbIE 3adav.

«HeyaooBneTBOpUTESIbHO» — 3a He3HaHMe OCHOBHbIX NOHATUN, npasun, CBOWCTB, HeyMeHune
NPUMEHATb TeopequeCKmVl mMmaTtepuan angd peweHna TMnoBbIX 3a4ad.
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NUCT PACCMOTPEHWUA U OHOEPEHMVI
®doHA OUEHOYHBIX CpeacTB yyebHou gucuunnuubl 51.0.08 MatemaTuyeckoe moaenumpoBaHue
TEeXHOJIOrMYeCKUX npoueccos
B coctase OMOIM 19.04.02 MpoAyKTbl NUTAHUA U3 PACTUTENTLHOTIO CbiPbs

1). PaccmoTpeH M oao6peH B kayecTBe 6a30BOro BapuaHra:

a) Ha 3acepnaHum obecneuvBatollein npenofasaHue Kkaheapbl Marematuyeckux n ecTeCcTBeHHOHay4HbIX
OUCUUNNNH; .

npotokon Ne 13 ot 21.04.2021 4

3aB. kaceapon, KaHA. 3KOH. HaykK, AOUEHT ///, T.KO. CtenaHoBa

6) Ha 3acenaquv meTogu4eckon komuccuu no Hanpasnexuio 19.04.02 MpoayKTel NUTaHUs 13
PacTUTENLHOrO CbIpbS; , )
npotokon Ne 11 ot 24.05.2021 N

Mpeaceaatens MKH — 19.04.02, kaHa. 6uon. Hayk, AOUEHT { /7\{ %/

O.H. Nazapesa

2) PaccmoTpeH 1 ono6peH BHEWHUM 3KCNEepTOM

[OUEHT, kaHAa. bu3.-MaT. HayK, LOUEHT Kadeaps! Bbiclwein matematukm ®rboy BO OmMITY

é M.B. MeHAa3us
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U3MEHEHUA 1 OONONHEHUA
K ¢oHAYy OLeHOYHbIX CPeACcTB Yy4eOHOW AUCLUNIINHDI

BenomMmocTb nuamMeHeHuM

B1.0.08 MaTemaTnieckoe MogeniMpoBaHne TeXHONIOrMYeCKUX NpoLieccoB
B coctaBe OMOI 19.04.02 MpoAyKTbl NUTAHUA U3 PAaCTUTENTbHOrO CbIpPbA

Cpok,
C KOTOpOro
BBOAUTCS
N3MeHeHue

Homep M OCHOBHOE€ coaepiKaHune
N3MEHEHNS N/MNn OONOSHEeHUs

OTmeTKa

00 yTBEpXXaeHUn/ cornacoBaHum

U3MEHEeHNN

MHUUMaTop
N3MEHEeHUs!

pykosoauTtens OOl
nnm
npegcegatens MKH
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