MMHOBPHAYKHN POCCHHN
OI'bOY BO «bBAIIKMPCKUU T'OCYJAPCTBEHHBIN YHUBEPCUTET»

®U3UKO - TEXHUYECKH HHCTUTYT
YTBepxkeHO: CoruacoBaHo:

Ha 3aceanuu kadeapsl 00men Gu3nku [Ipeacenarens YMK ®TU
npotokos Ne 8 ot «25» uronst 2020 r.

~r

3aB. kadenpoit “”  |banamanoB M.X. 7 IBamamanos M.X.

PABOYASA TPOI'PAMMA JUCHUIIJIMHBI (MO4YJISA)

JUCHMILIMHA MaTeMaTH4ecKOe MOJICIIMPOBAHNE OHOJIOTHYSCKUX IIPOIIECCOB

BapuaTuBHAasA

nporpamMma 0axkajaBpuara

Hamnpasnenue moAroToBku (CrenuaibHOCTB)
03.03.02 ®dusuka

Hamnpasnennocts (ipoduiib) moAroTOBKU
Menuunnckas ¢guznka

Kpanmudukamms
O0akaJjaBp

Pa3paboTuuk (COCTaBUTEID) /} o g/
7 | _Axmanosa I'.P.
JOLEHT, K.().-M.H., IOIEHT

s npuema: 2020 1.

Ya 2020 .




CoCTaBUTEID:

Axmanosa ['.P.

Pabouas mporpamMmma AUCIMIUIMHBI YTBEPKI€HA Ha 3aceaanuu kadeapsr ooOmieit Gpusuku

poTokoJI 0T «25» utons 2020 r. Ne 8.

l./
3aBenyromuii kKadeapoit A / banamanos M.X.



Cnmncok 10KyMEHTOB M MATEPUAJIOB (OIJ1aBJIeHHE)

Inponecca 1o AMCuUIlInHe

. [lepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYYCHHS IO JUCIHMIUIMHE, COOTHECEHHBIX ¢ |4
IUTAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHUSI 00pa30BaTeIbHOM MPOTrPAMMEBI

. Lenp 1 MecTO AMCUMIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON IPOrpaMMbl 5

. Conepxanre pabouedl mporpamMmbl (00bEM JUCHMIUIMHBI, THIBI W BHIbl yueOHBIX | 5 (19)
3aHITHHA, YIe0HO-METOIMYECKOE 00CCIICUeHUE CaMOCTOSTEIBbHON pabOThl 00YJatOIUXCSI)

- (Ilpunoocenue Nel)

. DOoH/ OLIEHOYHBIX CPEJCTB M0 AUCIUIUIMHE 6
4.1. TlepeueHb KOMIETCHIMHA C YyKa3aHHWEM OJTamoB WX (OpMHpOBaHHS B Tporecce | 6
OCBOEHMSI OOpazoBaTeinbHOM Tporpammbl. OmucaHWe TOKa3aTeled M KpUTEPHUEB
OIICHWBAHMS KOMITETECHITUM HA Pa3IMYHBIX 3Tanax uX (OPMUPOBAHHUS, OIMMCAHUEC MK
OTICHUBAHWS
4.2. TurmoBble KOHTPOJLHBIC 3aJaHKs WM WHBIC MaTepuaibl, HCOOXOUMBIE JIJIS OIICHKH | 8
3HAHWHA, YMEHHWH, HABBIKOB W OIBITa JCIATCIBHOCTH, XapaKTCPU3YIOIIMX ITaIlbl
(dhopMupOBaHUS KOMIETCHIIMM B TPOIECCE OCBOCHUS O0pa30BaTEIBHOM MPOTPAMMBL.
Meroandeckne Matepuaibl, OMPEIESIoONie MPoIeayphl OIIEHUBAHMS 3HAHUHN, YMEHUH,
HaBBIKOB U OMbITAa JIEATENbHOCTH, XapaKTepU3YIOMIMX ATanbl  (HOPMHUPOBAHUS
KOMIIETEHIUI
4.3. Petimune-naan oucyuniunol (Ilpunoscenue Ne2) 8(22)

. YyeObHo-MeToquueckoe 1 HHPOPMAIIMOHHOE 00ecreYeHNE TUCIIUTUTHHBI 17
5.1. TlepeueHb OCHOBHOHM M JOTIOJTHHUTEIILHON Y4eOHOW JHUTEpaTyphl, HeoOXoaumon mist | 17
OCBOCHUS JUCLUILINHBI
5.2. Ilepeyens pecypcoB nH(DOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «uTeprer» u | 17
MIPOrPaMMHOTO O0ecrieueHus, HeOOXOAUMBIX JUIsl OCBOCHUS TUCIUTLINHBI

. MarepuanbHo-TexHu4eckas 0a3za, HeoOXoauMas JUIsl OCYIIEeCTBIEHUsT oOpa3oBarenbHOro | 18




1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}ma o TMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH peE3yJdbTaTaMU 0CBOCHUSA 06pa30BaTeJ’IbH0ﬁ nmporpaMmmbIl

[Ipy u3yyeHUM AUCLUILIMHBI «MaTeMaTnyeckoe MOJEIUPOBAHUE OUOJOTMYECKUX IPOLIECCOB» Y
oOyJaronierocs J0KHBI (POPMUPOBATHCS CIICAYIONINE KOMIIETCHIIUN

I1IK-1: cnocoOHOCTBIO HCIOJIB30BATh CHEIMATM3UPOBAHHBIC 3HAHUS B OO0JACTH (PHU3HKH JUIs
OCBOEHUS MPODUIBHBIX PU3NUECKUX AUCLIUIIINH;

[1K-5: crmocoOGHOCTBIO TOJB30BATHCS COBPEMEHHBIMH METOJaMH OOpabOTKH, aHanM3a M CHHTE3a
¢busnueckoit mHGOpMaIK B M30paHHON 001acTH GU3HUYECKUX UCCIICIOBAHUN;

Jiis  popmMupoBaHUs YKa3aHHBIX KOMIIETCHIIMA ¥ OCBOCHHS O0Opa30BaTEIBHONH MPOTPaMMBI
oOyJaromuiicst T0JHKEeH MOKa3aTh CIEAYIOIINE PE3YIIbTaThl OOYUSHHUS 110 TUCIUIUINHE:

Pe3ynbrarsl 00yueHust dopmupyemas IIpumeuanue
KOMIIETESHIIHS (C
yKa3aHUEeM KoJa)

3Hauus 1. 3Harp oOCHOBHBIE TmONOXeHus B obmactu | [IK-1
(bu3UKH 7151 OCBOCHUS TPO(DUIBHBIX TUCIIUILINH

2. 3HaTh CIIeMUAM3UPOBAHHBIC 3HAHUS B O0JIACTH MK-1
(bu3KKK 17151 0CBOEHUS NPOGUIBHBIX JUCIUILINH.
3. 3HaTh COBpeMEHHBIE METOABl 00pabOTKH, TK-5
aHaJIM3a U cuHTe3a ¢uznyeckoil nHdopmanun

YMenus 1. Ymers pemiats cTaHapTHHIE [1K-1
CHelaJu3upoBaHHbIE 3a7]aul B (PU3HKE.
2. YMeTh aHaIM3UpPOBaTh U IPUMEHSTh [1K-1
(bu3nyeckne 3aKOHbI U ABJICHUS IJIS PELICHUS
3ajad.
3. YMeTh MoJbh30BaThCs COBPEMEHHBIMH [1K-5

MeTo1aMu 00pabOTKH, aHAIIM3a ¥ CHHTE3a
(dbuzmveckoit nHbOpPMAITU

Bnanenns |1. Brnagerp HaBblkamMu TiocTaHoBkH W pemenus | [TK-1
(HaBBIKM / |CHEIMATM3UPOBAHHBIX 3a/1a4 B (pu3uKe.

OIIBIT 2. BnazgeTp HaBBIKAMU [OJIb30BaHUS I1K-5
JESTEIbH  |COBPEMEHHBIMH METOJIaMU 00pabOTKH, aHAIN3a U
OCTH) CUHTe3a (pU3NYECKOM HH(OPMALIUT




2. Lesib ¥ MeCTO THCHMILJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucimiuinHa «MareMaTH4eckoe MOJICIMPOBAHKE OHMOJIOTHYCCKHUX IPOIECCOBY» OTHOCUTCS K
sapuamueHoll 9acT pabouero yaeOHOTO IIaHa.
JucuumuHa u3ydaercs Ha 4 Kypce B 8 cemecTpe.

enu u3yyeHus TucHUIUIMHbI «MaTeMaTuyeckoe MOJIeIUPOBaHUE OMOJOTHYECKUX POLIECCOB:

Lenpto y4eOHOM MUCIUILTHHBI «MaTeMaTH4eckoe MOICIHPOBAHNE OMOIOTHYECKUX MPOIIECCOBY» Ha
4 xypce B 8 cemecTpe SBISIOTCS: OOECHEUUTHh OBJIAZACHWE OCHOBHBIMH NOHSATHSAMH M METOJaMH
MaTeMaTHYeCKOr0 MOIEIUPOBAHUS OUOJIOTMYECKUX ITPOLIECCOB.

3ajayamMy U3y4EHUs! TUCHUIUIMHBI SBIISIOTCS:

- (¢dopMHpOBaHHE MATEeMAaTHYECKOTO MBIIUICHUS MpH padoTe C JaHHBIMH OHOJIOTHYECKUX
HCCIEA0BaHUMN U DKCIIEPUMEHTOB,

- 3HAKOMCTBO C OCHOBHBIMU BHUJIaMU MaT€MaTUYECKUX MOJIEJEeH, TpreMaMH aHalu3a u
MHTEpIpeTanuy OuojJorndeckoi nHpopMaluy, a Takxke o0y4eHre MeTo1aM MaTeMaTH4eCKOTo
MOJIEIUPOBAHUS OMOJIOTMYECKUX MPOLECCOB, C MOCIEIYIOUIEH OLIEHKOM KOPPEKTHOCTH pa3pabOTaHHBIX
MoOZEIen.

JUia u3ydeHus TUCHUIUIMHBI «MareMaTH4eckoe MOJIEIMpPOBaHUE OMOJOTMYECKUX IPOLIECCOBY
HE0OX0IMMO 3HAHUE CIEAYIOUINX Pa3/IeloB KypcoB oOmieil pU3uKu: MeXaHUKU, MOJIEKYIIpHOHN (pu3mkwy,
AIIEKTPUYECTBO M MAarHeTus3Ma, ONTHUKH, aTOMHON ¢u3uku. CTyOeHTbl JOJHKHBI BJIaJIeTh OCHOBHBIMU
3aKOHAMM U TIOHSATHSIMH 3THUX pa3/ieloB, a Takke o0JajaTh 3HAHUSIMU B 00JIacTH MHPOPMATHKH M
MIPOrpaMMHUPOBAHHSL.

OcBoeHue 3TOW AUCHUIIIMHBI HEOOXOAUMO JUTsl JATIbHEUIIEr0 U3y4eHUs CTelUaIbHbIX TUCIUILINH
npoduns «MeauuuHckol ¢usukn» («dusmdeckne ocHOBBI ToMorpadguu», «PaguannonHas ¢Qusukay,
«OCHOBBI HMHTPOCKOTINMY», «MeIuIMHCKue MpUOOpPHI, ammaparbl, CUCTEMb», «DHU3nYecKre OCHOBBI
UCIOJIb30BAHUS JIA3€POB U ONTHUYECKMX NCTOUHUKOB CBETA B MEIUIIMHEY, «YIbTPa3BYK B MEIULIMHE).

[lo oxkoHYaHMIO H3y4eHHsA IUCHMIUIMHBI «MaTemaTudeckoe MOJIEIIMPOBAaHUE OMOJOTrHYECKUX
IPOLECCOB» CTYIEHT JIOJDKEH 3HaTb OCHOBHBIMHM TMOHATHUAMH UM METOJAAMU MaTeMaTH4ECKOIO
MO/IEIUPOBAHUS OMOJIOTMUYECKUX MPOLIECCOB.

3. Conep:xkanue padoyeil mporpaMmMbl (00beM JMCHUIJIMHBI, TUIIBI U BUAbI y4e0HbIX
3aHATHI, Y4eOHO-MeTOAUYeCKOoe o0eceyeHne caMoCTOSITeIbHOM PadoThI 00y4aroIIuXCsi)

Coneprxanne pabodeii mporpammsl npeactasiieHo B [Ipumosxkernu Ne 1.



4. D oHJ OLIEHOYHBIX CPpEaACTB 10 JIMCHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHUuEM ITAlOB UX (l)OpMPIpOBaHI/IH B IIpoiecce 0OCBOCHUSA
06pa3OBaTeJIBHOﬁ nporpamMmmal. Onucanue nokasareje u KPpUTEPUEB ONCHUBAHUA
KOMIIeTEHIIUI Ha PA3JTHYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, OIIMCAHHUE IIKAJ OCHUBAHUSA

Koxa u ¢hopmynupoBKa KOMIETEHITNH

IIK-1: cmocoGHOCTRIO UCTIOIB30BATh CIICIUATM3UPOBAHHBIC 3HAHUS B 001acTH (PU3UKH IS
OCBOEHHS TTPOPMIBHBIX (PU3HMUECKUX TUCIUTIINH;

Oran
(ypoBeHb)
OCBOCHHSI

KOMIICTECHIIUH

[TmaHupyeMble pe3yIbTaThl 00yICHUS
(TIoKa3aTenyu TOCTIKEHUS 3aJaHHOTO
YPOBHSI OCBOCHHSI KOMIICTCHIIU)

Kputepuu onenuBanus

pe3yabTaTOB O0YICHUS

«3auTeHo»

«He 3auteno»

[epBsrIit 3Tan

3HaTh:

3HaeT OCHOBHBIC MOJIOKEHUS B

He 3HaEeT OCHOBHBIE

1) ocHOBHBIE MONOKEHHS B 00IACTH obmactu ¢buznku JUIS [TIONIOXKEHHST B 0051acTi pr3nKn
(U3UKH 17151 OCBOCHHSI TPOPUIIBHBIX  |OCBOCHUS NpOQUIBHBIX | IS  OCBOEHUS NPOQUIBHBIX
JMCIUTUINH; JCIIUILINH; JUICIUILINH;
2) cnelanu3upOBaHHbIC 3HAHKS B CrelaIn3UpPOBaHHbIE 3HAHUS |CIIEHATN3UPOBAHHBIE 3HAHUS
obnacti (GU3UKK U1l OCBOSHUS B obmacth ¢usuku (B obnacth  QU3MKK IS
Npo(UIBHBIX AUCIUIUINH; OCBOECHUSA NpOQUITBHBIX | OCBOSHHUS pO(UITBHBIX
JOUCLIUIIINH, JWCLIUIIINH,
Bropoii atant  |YMeTh: Ymeer pemars cranaaptHele He ymeer peats
1) pemats craHgapTHBIE CclielMalu3UupOBaHHbIC 3aJa4l|CTaHIapTHBIE

CIICUaJIN3UPOBAHHEBIC 3a1a4U B

B (U3MKe; aHATU3UpOBaTh M

CIICHHUAJIM3UPOBAHHBIC 3aJavun

¢busmke; MIPUMEHSTh ¢usnueckrue|B Qu3nKe, aHAIM3UPOBATH H
2) aHaIM3UpOBATh W  TMPUMEHATH|3aKOHBI W SIBICHUS IS | IPUMEHSATH ¢usnueckue
(dusnueckre 3aKOHBI M SIBJICHUS JUIsl|pEIICHUS 3a/1ay; 3aKOHBI W SIBJICHUSA IS
peleHus 3aaad; pemeHus 3a1ay;

Tperuii stan  |Bnaners: Baaneer HaBbIKamMu |He BJIaJICET HaBBIKAMH
1) HaBBIKAMH MOCTAHOBKH U PEIICHHS |TOCTAHOBKH U peLICHHSs|TOCTaHOBKHU U peuIeHHs

CIeaIn3UPOBAHHbIX 3aJ1a4 B (PH3HKE;

CIICIMATM3UPOBAHHBIX 34714 B
¢busuke;

CIICIMATH3UPOBAHHBIX 337144 B
(usuke;

IIK-5: crmocoOHOCTBIO TO0JIB30BaThCSI COBPEMEHHBIMH METOJaMU OO0pabOTKH, aHAW3a U
cuHTe3a Guznueckor nHpopmaluy B n30paHHOM 001acTH (PU3NUECKUX UCCIICIOBAHMIA;

Oran [Tnanupyemele pe3ynbTaTel 00ydeHus |KpuTepuu oleHHBaHHS pe3yJIbTaTOB 00YUCHUS
(ypoBenb) (mokazaTenu JAOCTH)KCHHS 32JaHHOTO
1’ «3auTeHo» «He 3auteno»
OCBOEHHUS YPOBHSI OCBOCHUSI KOMIIETEHIIUHN)
KOMITIETEHIIUU
[lepBrrii 5Tan  |3HATH: 3HaeT OCHOBHBIC MONIOKeHNUS B|He ~ 3HaeT  coBpeMeHHBIE
6) coBpeMeHHBIE METOABl 00pPaOOTKH,|COBPEMEHHBIC METOZBI [METOABI 00pabOTKH, aHAIH3a U
aHanM3a W cuHTe3a  (DU3UUECKOl |00pabOTKH, aHanmm3a H|CHHTe3a (huzngeckoit
“HPOPMALINH. CHHTE3a (uznueckoii | uHbOpMAaIHH.
HH)OPMAIIUHL.
Bropoii atan | YmeTs: Ywmeer nonep3oBatbesi|He  ymeer  momb3oBaThCs
6)  TIONB30BATBCS  COBPEMEHHBIMH|COBPEMEHHBIMU METO/IaMH |COBPEMEHHBIMU METOJIaMH
MerogamMu 0o0paboTkh, aHamm3a w|0OpabOTKH, aHanmm3a 1|00paboTKH, aHam3a u
cuHTe3a (hru3mIecKor HH(POpMAaIIH. CHHTE3a (hu3ngeckoit|cuHTE3a (huzmgeckoit
WHPOPMAIIHHL. nHPOPMAIIIHL.
Tperuid sTan  |Bnanets: Bnaneer HaBbIKaMHu |He BJIAJIEET HaBBIKAMU
4) HaBBIKAMH TIOJTb30BAHNS | TIONTb30BAHUS  COBPEMEHHBIMH |TIOJIb30BAHHS COBPEMEHHBIMH
COBPEMEHHBIMU MeToJaMu 00pabOoTKH, |MeTOgaMu 00paboTKH, |METOTaMu 00paboTKH,
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aHalM3a W CHHTe3a  (PU3UYCCKOH |aHaM3a u CHHTE3a
nHpOPMAIIUH. (husmdeckoit HHpOopMAaIUH.

aHanu3a u CHHTE3a
(usnueckoit nHGopmManmu.

Kputepusimu o1leHUBaHUS SBISIOTCS OaJUTbl, KOTOPHIE BBICTABIISIFOTCS MPEIOJIaBaTEIeM 3a
BHUJIBI JICSATENIBHOCTU (OLICHOYHBIE CpEACTBA) IO WTOraM H3ydyeHus Mojyied (pas3ziesioB

I[I/ICI_[I/IHJII/IHBI), MNEPCUUCIICHHBIX B peﬁTHHF-HHaHe JAUCHUITIINHBI.



4.2. TunoBble KOHTPOJIbHBIC 3aIaHUS WJIN UHBIEC MaTE€pUuaJbl, H606X0)II/IMI>IC AJIs1
OICHKH 3HaHHﬁ, yMeHHﬁ, HABBIKOB U OIIBITA ACATCJIBbHOCTH, XapPAKTECPUIYIOLIUX I3TAIlbI
(l)OpMHpOBaHHH KOMIIeTEHIIMIi B nmpouecce OCBOCHUs 06pa30BaTeJ’ILHOﬁ nporpaMmmabl.
MeToauueckue MaTepualjbl, ONpeac/JIsAI0IIue Mpoueaypbl OHCHUBAHUNA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB H OIIBITA A€ATEC/IbHOCTH, XaPAKTECPUIYIOIIUX ITAIlbI (l)OpMPIpOBaHI/IH KOMIIeTeHIUii

Orarsl Pe3synbrarsl o0yueHus Komnerenuust | OneHouHbIE CpesICTBA
OCBOCHHS
1-ii sTan 1. 3uate ocHoBHble moNokeHus B | [1K-1 Tect
oOmact  (QU3UKK  IIsI  OCBOCHHUSA Komnoksuym
3HaHus MPOQILHBIX TUCIUTUIIHH
2. 3HaTh CHENUATM3UPOBAHHBIC 3HAHMS MK-1 Tect
B oOmactu (U3MKM [UIsI  OCBOEHUS Kosnoxsmym
MPOQIIEHBIX JTUCIUTIINH.
3. 3HaTh  COBpPEMEHHBIE  METOJBI TK-5 Tect
00paboTKM, aHanMM3a W  CHUHTE3a Konnoxsuym
¢buznueckoil HHGopMaIK
2-tiotan | 1. YMeTh pemaTh CTaHIapTHBIC [1K-1 Tect
CTeMATM3UPOBAHHBIC 3a71aYH B KonTtponsnas pabora
YMenust buzuke. JlaGoparopnas pabota
2. Ymetp aHanmu3upoBaTh U npumensty | [1K-1 Tect
(bu3nveckne 3aKOHBI U SBICHHS IS KonTtpomnrsHas pabota
penieHus 3aaad. Jlaboparopnas padota
3. YMeTh mosb30BaThCs [TK-5 Tect
COBPEMEHHBIMH METOIaMU 00pabOTKH, KontponpHas padota
aHajM3a U CUHTE3a (PU3NUECKON JlaGoparopnas padota
nHpopManuu
3-tistan  |1. Bianerp HaBbikamu moctaHoBkm u | [1K-1 JlaGoparopnas padota
pelIeHNs CIealn3upOBaHHbIX 33a]1a4 B
Brnanets | dusuke.
HaBbIKa 2. Bnanerb HaBbIKaMH TIOJIb30BAHUS [1K-5 JlaGoparopnas padota
MU COBPEMEHHBIMH MeTo1aMu 00paboTKH,
aHaJlu3a U cuHTe3a GU3NYECKOM
nHpopMmaruu

4.3 PeliTHHr-IJIaH TUCIUIIJINHEI
PeliTuHr—11aH AMCHMIUIMHBI TIpeacTaBiieH B [Ipunosxennn Ne 2.
Bonpoch! /151 NOATOTOBKY K 3a4eTy

1. OcHoBbl Teopus MojenupoBanust. OCHOBHbIE BU/IbI MOAEIMPOBAHUS (MMUTALIUOHHOE MOJIe-
JUPOBaHKHE, MATEMAaTHYECKOE MOJICTUPOBAHUE, IKCIIEPUMEHTAIBHO-CTATUCTHYECKOE MO/Ie-
JMPOBAHHUE).

2. OOBexTsl MoJenupoBaHus. MTHCTpyMeHTalbHbIE Cpe/ICTBA MOACTUPOBAHUS. SI3bIKH MOjie-
JUPOBaHMA. AHAJIM3 M UHTEpIpETalus pe3ylbTaToB MojienupoBanus Ha OBM. OcoGeHHo- cTH
MO/IETUPOBAHUS OMOJIOTMUECKUX M TEXHUYECKHX MPOLIECCOB U CUCTEM.



3. Buapl Mozeneit TMHAMUYECKUX CUCTEM (AUCKPETHBIE U HETIPEPBIBHBIC, JINHEHHbIE U HEIH -
HelHble). [Ipumepsr.

4. MoaenupoBaHue OMOJIOTHYECKUX MPOIIECCOB IOCPEICTBOM JUCKPETHBIX 0TOOpakeHui. JIo-
TUCTHYECKOE OTOOpaKeHue.

5. AHanu3 ¥ MOJEIMPOBAHNE JIMHENHBIX HENPEPBIBHBIX JUHAMUUECKUX CUCTEM. Y CTONYH- BOCTh
COCTOSIHMS paBHOBECHS. BHUIbI COCTOSIHUN PaBHOBECHSI.

6. AHanu3 ¥ MOJICTMPOBAHUE HEJTMHEHHBIX HENPEPHIBHBIX JTUHAMUYECKUX cucTeM. JInHeapu-
3anus. JIOKaJbHBIN aHAIM3.

7. AHanu3 1 MOJETMPOBAHNE HEJIMHEWHBIX HEMPEPBIBHBIX JUHAMUYECKUX cucteM. Monensb JloTku.
8. AHanm3 u MOJIeTMPOBAHUE MOJICITH «XHUIHUK-XKepTBa» (Moaenb Bonbreppa). Moauduka- mum
MO/IENH.

9. Buabl aTTpakTOpPOB TMHAMHYECKHX CHCTEM.

10. Kosmebanusi 1 puTMBI B OMOJIOTHYECKUX CUCTEMaX. bproccensarop.

11. Konebanust u puT™MbI B OMOJIOTMUECKUX cucTeMax. Moienb riInKoJn3a.

12. Mynerucranuonapusie cuctembl. Ocnsatop Jdyddunra-Xommca.

13. Mopenu B3auMoeicTBUs IBYX BUI0B. Kitaccudukanus THIIOB B3aUMOICHCTBHS.

14. MHoroBu0BbIE ONYAAUOHHBIE MoienH. Cucrema JlopeHua. JlnHamMmudeckuii xaoc.

[IIkaJibl OLIEHUBAHHUS:
3auTeHo — oT 60 g0 110 peiiTuHroBeIX 6ayioB (BKIt04ast 10 MOOIIPUTENBHBIX 0AJIJIOB), HE 3aYTEHO
— ot 0 10 59 pelTHHTOBBIX OANIIIOB).



3ananus 11 KOHTPOJILHOM padoThI

Onucanne KOHTPOJIbHOM pabOThI

Kaxxnomy cryaeHTy naercs ojiHa 3ajada, kotopas ouenusaercs 10 100 6aiios.
3amauu Ut KOHTPOJIBHOW PaOOTHI

1. OnucarenbHas cTaTUCTUKA (cpenHee, 95% N0BepUTEIbHBIM HHTEPBAJ, MEIMaHa U KBAPTUIIN) JUIs
MCXOJIHBIX U MPEe0Opa30BaHHBIX TAaHHBIX (TIpeoOpazoBaHust  Jorapudma, KBaJpaTHOIO
KOpHS, yIJI0Bo€ (pu- MpeoOpa3oBaHue)

2. Beibopounsbie cpaBHEHHS IS CITydast IByX Tpynil. Beibop nmapamerpudeckoro (t-KpuTepHii
Crpro/ieHTa) UM HemapMeTpudyeckoro (kputepuil ManHa — YUTHH) MeTOa JIIsl KOJIMYECTBEHHBIX
MoKa3aresei niu aHaau3 TabauIbl CONMPSHKEHHOCTH (KPUTEPH XU-KBAIpaT) AJisi KAUECTBEHHBIX
MPU3HAKOB ¢ 000CHOBaHMEM BbIOOpa. Hammcanue cTaTucTHYECKO# YacTu pasjena

«Martepuan 1 METObl», ONIMCAHNE PE3YIbTATOB, IpauK, BHIBO/I.

3. BeiGopounbie cpaBHEHHS 7151 cirydast TpEX U Oosee rpymni. Beibop mapaMmeTpuyeckoro
(IMcriepCUOHHBIN aHAIN3) UM HETTAPMETPUUYECKOTO

(xputepuit Kpackena — Younnuca) MeToia CpaBHEHUS WJIH aHAJIN3 TaOIUIIbI CONPSKEHHOCTH
(kpuTepuit Xu-KBaapar, aHAJIM3 OCTATKOB) JIJIsl KAYECTBEHHBIX MMPU3HAKOB ¢ 000CHOBAHUEM BHIOODA.
MHosxecTBeHHbIe cpaBHeHMs. Hanncanue cratuctiueckoi yactu pasziena «Marepual u METOIb»,
OTIMCaHME PE3YNIbTAaTOB, TPapHK, BHIBO/I.

4. Ananu3 3aBucUMOCTH. Bb100p MeTo1a TMHEHHOM perpeccuu ¢ 000CHOBaHHEM. Y paBHEHUE
perpeccum, oleHKa KauecTBa MOATOHKHU ¢ pacuéTrom KodhdUIMEHTa 1eTepMUHAILINH, OTICHKA
CTaTUCTUYECKOW 3HAaUYMMOCTH. Hamucanue cTaTucTUUeCKOM YacTu pasnaena «MaTepual i METOIbI»,
OTIMCaHUE PE3yabTATOB, TPA(PHK, BEIBOJI.

5. KyneTypy ¢pubpodaactoB meimu C3H10T1/2 moaBepranu peHTTeHOBCKOMY OOJTy4eHHIO B 103€ 8
I'p, BeLEsIN (hOKyCHI TpaHC(hOPMALIMK, a U3 HUX MOJTYYaiu KJIOHaJbHbIEe TMHUU. Takue NTuHun
XapaKTepU30BaINCh BHICOKOM JI0JI€H KIETOK ¢ HApyLIEHUSIMU YHCIIa XpOMOCOM (aHey- U
nosumouaueit). Yepes 2 naccaxka ormevanock 30% aHoManbHBIX KieTok u3 500
npoananusupoBaHHbIX. Yepes 20 maccaxei — 28% u3 1500 kierok. CrieryeTau TpakTOBaTh
pe3yNbTaThl OMbITA KaK TEHJCHIIMIO K BO3BPATY KYJIbTYpP B HOPMaJIbHOE COCTOSIHUE MIJIK MOKHO
MIPEINOJIOKUTh HHIYKIUIO pauanneid HecTabuIbHOTO COCTOSHUS TeHoMa?

6. Ha mapr-anpens 3arianupoBaHa cepusi SKCIIEPUMEHTOB IO OILIEHKE AeUCTBUA psia MpenapaToB
Ha TI0OKa3aTelld UMMyHHUTEeTa OenbIX Kpbic. B ssHBape Obliia nmpoBeaeHa oTpaboTKa METOIUKU: y 8
WHTAKTHBIX )KMBOTHBIX ObLT OMpe/iesieH OaKTepUIIUAHBIA UHACKC CHIBOPOTKH KPOBU. JTU 3HAUCHUS
COCTaBHIIU:

97 98 97 96 96 95 90 94 .

B KOHTpONBHOI TpyIine NepBOro MPOBEIEHHOTO B MapTe SKCIIEPUMEHTA UHICKCHI OBbLIH:

89 96 91 74 78.

3HaueHUs B OIBITE UMEJH JIUIIb TEHACHIIUIO K Pa3InYUsIM C KOHTPOJIEM, IOATOMY MOCTYITHIIO
MPEUI0KEHUE YBETUUUTh 00beM BBIOOPKH, 00BEAMHUB MPOOHYIO 3UMHIOI0 U KOHTPOJIBHYIO
BECEHHIOIO IPYMIIbI B 0AHY. KOppekTHO 11 Takoe oobeanHeHne?
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KpnTeplm OLICHUBAHMS OCBOEHHUA KOMIIETEHIIMH 110 KOHTpOJ’ILHOﬁ paﬁoTe

Orarsl Pesynbrarhl 00ydeHus Komnerenuus | Kpurepun
OCBOEHUS OIICHUBAaHUS
«HE «3aYTEHO
3aYTEHO» | »
1-iisran | 1. 3Hate ocHOBHBIE TMoJOXeHus B obOmactu | [IK-1 He 3naer | 3Haer
Gbu3uKn  JUIT OCBOGHHUS  HPOQHIBHBIX
3HaHuA JIMCLHHUTUINH
2. 3HaTh CHENHMATU3UPOBAHHBIC 3HAHHUS B MK-1 He smaer | 3Haet
obnactu [1N750:9% JUTST OCBOCHHS
pO(UITBHBIX TUCIUILIUH.
3. 3HaTh COBpEMEHHBIE METO/bI 00pabOTKH, TK-5 He smaer | 3Haet
aHanu3a u CHUHTE3a buznueckoit
nHpopmanuu
2-tiotan | 1. YMeTh pemaTh CTaHIapTHBIC [1K-1 He ymeer | Ymeer
cHelaJIn3upoBaHHbIE 3a7jauu B (PU3HKE.
YMenus 2. YMeTb aHaJIM3UpPOBaTh U IPUMEHSITh [1K-1 He ymeer | Ymeer
(u3nuecKkue 3aKOHbI U SBJICHUS IS
pelieHus 3a1a4.
3. YMeTh TO0JIb30BaThCSl COBPEMEHHBIMH [1K-5 He ymeer | Ymeer
MeTo1aMu 00pabOTKH, aHANIM3a U CUHTE3a
¢buznueckoit nHGopMaIu
3-tisran |1. Bmagmetep wHaBeikamu 1ioctaHoBka W | IIK-1 He Bnaneer
pelIeHs] CIEeUUAIN3UPOBAaHHBIX 3aJad B BJIaJIeeT
Brnanets | busuke.
HaBBIKaMM |2. BiageTs HaBLIKAMU M1OJIHL30BAHUS I1K-5 He Bnaneer
COBPEMEHHBIMH METOIaMHU 00pabOTKH, BJIAJIEET
aHajM3a U CUHTE3a (PU3NIECKON
nHpopManuu

Onucanne METOIUKHA OLICHUBAHHUA BOIIPOCOB ITMCbMEHHBIX paﬁoT:

- 100 6am10B BBICTABIISIETCS CTYACHTY, €CJIM IPEICTABIICH MTOJHBIA OTBET;
- 80-99 GanoB BHICTaBJISAETCS CTYJIEHTY, €CJIU ITPH BEPHOM OTBETE, HO JIOMYIIEHBI HEJ0YCTHI;
- 60-79 GanoB BHICTABJISETCS CTYJCHTY, €CIU JaH HEMOJIHBIN OTBET;
- 1-59 GanoB BBICTABIACTCS CTYACHTY, €CJIH JIaH YACTUYHBIA OTBET;
- 0 0aJUIOB CTaBUTCS NPU OTCYTCTBUU OTBETA HIIU MPH TIOJHOCTHEO HEBEPHOM OTBETE.

3aganus ISl NPOBeeHUs MMCbMEHHBIX ONPOCOB (TECTOB)

Onucague Tecra.

CopaepxuT 3a1anus 11 pyOeKHOTO KOHTPOJIS yCBOCHUS MaTepHaina. Tect paccuntan Ha 45
MUHYT, cocTouT u3 17 3amanmii. Kaxxnoe 3aganue onenuBaetcs B 1 Ga.

IIpumep Tecra
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. Mopens oT0...
. OOBEKT — 3aMEHUTEh 00bEKTa-OpUTHHAJIA, 00ECTICUNBAIOIINI N3y4EHUE HEKOTOPBIX CBONCTB

OpHUT'MHAJA.

. O6pazern Koro-mudo U3AeNIus i CEPUITHOTO TIPOU3BOJICTBA.
. IIpenmer, BOCIIPOU3BEICHHBIN B YMEHBIICHHOM pa3Mepe.

. MogenupoBaHue 3710...
. Ilpouecc n3roToBieHne MoAEIEH.
. 3aMellleHNe UCCIIEyeMOT0 00bEKTa IPYITUM OOBEKTOM C IIEJIbIO MOJIy4eHUsl HH(OP- MallUU O

CBOMCTBaX OpUTrMHAJIA IIyTEM MCCIIEI0BAaHUs CBOMCTB MOJIEIH.

. IloctpoeHne 0OBEKTOB — aHAIIOTOB HCCIIEYEMBIX 00OBEKTOB — OPUTHHAJIOB.

. Cucrema 710...
. MHO€eCTBO 3aKOHOMEPHO CBSI3aHHBIX JIPYT C APYTrOM 3JIEMEHTOB JTFO00U TIPHPOIBI.

CoOBOKYIHOCTb OHATUH, UCTIOIb3YEMBIX IPU U3YUEHHUHU SIBIICHUH.
COBOKYITHOCTb €I€HHBIX IPABWJI, UCTIOIb3YEMBIX JUISl YIPaBlIeHUS 00BEKTaMU.

buosgornueckas cucrema 3T0...

. CucreMa cOCTOUTCS U3 KUBBIX 00BEKTOB.
. CucTteMbl, BCTpEUaromasicsi TOJBKO B MPUPO/IE.

COBOKYHHOCTB OMOJIOTHYECKUX OJICMCHTOB, NPEACTABIAIOIINUX coOoi OMpeACIICHHOC CANHCTBO U

CBSI3aHHBIX 00T (PyHKITHEH.

. CTpyKTypa CUCTEMBI 3TO...
. COBOKYHHOCTI) DJIEMEHTOB CHUCTEMEI U CBSA3EH MCKIY HUMU.

CtpoeHue uim yCTpOUCTBO CUCTEMBI.
Pacrniono)xenue 31eMEHTOB B CCTEME.

. leTepMUHUpPOBAaHHOE MOAETUPOBAHHUE 3TO. ..

. OtoOpakaeT mpoIIecChl, B KOTOPBIX OTCYTCTBYET BCSAKOE CIydalHOE BO3JICHCTBHE.
. Coznganue MoJienel 1o 3apaHee onpeIeICHHBIM ITPABUIIAM.

. OrobpaxaeT mpouecchl, KOTOpbIe HE U3MEHSIOTCS BO BpEMEHHU.

. CroxacTuueckoe MoIeJITMpOBaHUE
. OrobpaxaeT mpouecchl, B KOTOPBIX OTCYTCTBYET Cy4dailHOE BO3/ICIICTBHE.
. OrobpaxkaeT Mpouecchl, Ha KOTOPbIE OKAa3bIBAIOT BIUSHUE CIIy4aliHbIE U BEPOSITHOCT- HbIE

COOBITHS U IIPOLECCHI.

. Co3znanue Mojienel co ciydyallHbIMM ITapaMeTpaMH.

. Cratuctnueckoe MOJACIHUPOBAHUEC ITO...
. CJ'IY)KI/IT UL OMMUCAHUA MOBEACHUS UCCIIEAYEMOT'O 00BEKTa B KAKOH -7TH00 3a,I[aHHBII>'I MOMCHT

BpEMCHHU.

. CJ'IY)KI/IT JJIA OTO6pa)KeHI/I${ CTaTUYCCKUX IIPOLECCOB U 00BEKTOB.
. OTo6pa>I<aeT IMpOoHECCChI IIapaMETPbl, KOTOPLIX ABJIAOTCA CJ'Iy‘I&fIHLIMPI BCINYMHaAMMH.

. luHaMuueckoe MOJEINPOBAHUE ITO. ..

. OToOpaxaeT mpolecchl, B KOTOPHIX OTCYTCTBYET BIMSHUE CITy4alHBIX BO3AEHCTBHIA.
. Otpaxaer noBeJieHHE 0OBEKTOB BO BPEMEHHU.

. Otpaxaer cuyoBble (JMHAMUYECKUE)CBSI3U B UCCIIEAYEMON CHCTEME.
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9. AHanoroBoe MoJCIMPOBAHUE ITO. ..

1. OcHOBaHO Ha NPUMEHEHUU AHAJIOTUI Pa3IUYHbIX YPOBHEM.

2. Ilpumensiercs A MOAETUPOBAHUS HETIPEPHIBHBIX IPOIIECCOB.
3. Hcnonb3yercs Aiist UCCIEIOBAHMS aHAIOTOBBIX CUTHAJIOB.

10. MaremaTudeckast MOJICIb TO. ..

1. COBOKYHHOCTI) MAaTeMAaTUYECKNX OOBEKTOB K COOTHOILIEHUH MCXKIY HUM, OIMUCBIBAOIINX
HCCIEAyEeMbIe TTPOIIECCHl U OOBEKTHI.

2. Mogenu, UCHoIb3yeMble B MAaTeMaTHKE IS PELICHHUS 3a/1a4.

3. YpaBHeHHS U POPMYJIBI, TOJYYCHHBIC B PE3YJILTATE OMBITOB U SKCIIEPUMEHTOB.

11. UmutannmoHHass MOJIeNb JTO. ..

1. Mopenb, Ha KOTOPOi BOCIPOU3BOAATCSA (MMUTHPYIOTCS) HCCIIelyeMble CBOICTBA CHC-
2. ®opmManbpHOE OTIMCAaHUE JIOTHKU (PYHKIIMOHUPOBAHUS UCCIETYEMO CHCTEMBI BO Bpe-
MEHH, 00ECIIeYnBaIOLINE CTATUCTUYECKUX IKCIIEPUMEHTOB.

3. Mogenu, KOTOpbIe HCIIONB3YIOTCS U1l MMHTAIIUN PaOOTHl aBTOMATOB.

12. KommbrorepHoe MOAEIMpPOBAaHUE 3TO. ..

1. KOMHBIOTepHoe MOJICJ'II/IpOBaHI/Ie C UCITIOJIb30BAHUEM Cpe)ICTB BBI‘IHCHHTCHBHOﬁ TCXHUKU.
2. Vcnionp30BaHNe KOMIIBIOTEPHBIX TEXHOJIOTHI B ITPOIECCe MEIUKO-ONOJIOTHIECKUX
HUCCIIEIOBAHHHN.

3. MoenupoBaHue KOMITBIOTEPOB M MHKPOIIPOIIECCOPOB.

13. KonnenryanpHas MOJeNb 3TO. ..

1. CoxpepkarenbHasi MOJICNb, OTIPECIISAIONIAs CTPYKTYPY CHCTEMBI, CBOMCTBA €€ JIEMEH- TOB H

CBSI3M MEXKy HUMU CYIIIECTBEHHBIC JIJIS JIOCTHOKCHUS IIEJTH MOICTUPOBAHUS.

Moienb CHCTEMBI, MOCTPOCHHAS HA SAMHBIX (PHU3UUECKUX WIIA JPYTUX MPUHITUTIOB.

3. Mojenb 00beKTa HITH CHCTEMBI, OTpaXkaromiasi ONpeeICHHOE eIMHOC TIOHMMAHKE SIB- JICHUH HITH
MIPOIIECCOB.

N

14. Yo siBasieTcst MEpOM CI0KHOCTU OMOIOTMUECKUX U IPYTUX cUCcTeM?

1. KonnuecTBO COCTOSHUMN, KOTOPOE MOXKET MPUHUMATh CHUCTEMA.

2. KonnuecTBo 371€MEHTOB, BXOSIIUX B CUCTEMY.

3. KonmnuecTBo noacucreM uin 00bEKTOB Pa3InyHON (GU3HUECKON MPUPO/IBL.

15. YUro xapakTepus3yeT SHTPONHS CUCTEMBI?

1. CreneHb HEONpPeNEICHHOCTH CUCTEMBI.

2. Cno’XHOCTb CHUCTEMBI.

3. CTpyKTYpHYIO OpPraHU30BaHHOCTH CUCTEMBI.

16. B yem 3akir04aeTcsi NPUHIMIT «YEPHOTO SIIUKa» IPU MOJICIUPOBAHUU?

1. MoaenupoBaHue NPOBOAUTCS HAa YCTAHOBKE, KOTOPAsi Ha3bIBAETCS «UEPHBIN SLIHK»

2. Ilpu MoenupoBaHUM U3BECTHBI BXOJIHBIE U ITApAMETPhl 00BEKTA, ONPEAEISAIOTCS Bbl- XOJHbIE
rapamMeTpsl.

3. Omnpenensercs MaTeMaTHUeCKasi MOJIETb MEX/1y BXOIHBIMU U BBIXOJTHBIMH ITapaMeT- paMu MpH
HEU3BECTHBIX MTapaMeTpax 00BEKTa.

17. Maiite onpenenenus ¢akropa npu MIaHUPOBAHUH SKCIEPUMEHTOB.
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1. He3aBucuMmas BXOIHAs IEpEMEHHAs, BIUSHUE KOTOPOU HA PEAKIIMIO CHCTEMbI U 00OBEKTa

H3y4aeTcs.

370 nepeMeHHast, KOTopasi UCIOJIb3YyeTCs 11l (PaKTOPHOTO aHaIM3a OMOJIOTUYECKON CUCTEMBI.

3. DTO OCHOBHAs XapaKTEPUCTHKA OMOJIOTUIECKOTO O0BEKTA MIIM CUCTEMBI, TAK Ha3bI- BAEMBIN
(hakToOp CUCTEMBI, UCTIOIB3YEMBIX JUIS IJIAHUPOBAHUS SKCTICPUMEHTOB.

N

Onucanue MeTOANKH OLICHUBAHUSA TECTOB:
- 1 Gann BICTABIIAETCS CTYIEHTY, €CJIU CTYAEHT IIOJIHOCTBIO J]all OTBET Ha BOIIPOC;
- 0 GayuI0B CTaBUTCS IIPU HEBEPHOM OTBETE.

Ba)lamm AJisi OHCHUBAHHUSA BBINNOJHCHUSA U 3alIIMTHI naﬁopaToprlx paﬁoT

3a JI0TyCK, BHITIOJIHEHHE JIA00paTOPHOM paboThI, 0QOPMIICHHE OTYETA CTYJEHT MOYKET
MOJTy4uTh 2 Oayuia. 3a 3aluTy OTYETOB I10 JIA0OPATOPHOH PabOTe CTYJACHT MOXKET IMOJYYUTh 10 6
OammoB. MakcumanbpHBIN OailT 3a BHITIOJTHEHNE U 3alIUTY JabopaTOpHO# paboThl 8 Gayios.

[TocTpouts 1 “ccnea0BaTh MOJIETHU CIEIYIONINX OUOJOTUYECKUX MPOILIECCOB U CUCTEM !
MopenupoBaHue pedeBoro amnmapara.

MoenupoBaHHe OpraHa ciryxa.

MonenupoBaHusi COCTOSTHUS peIEKTOPHOU TYTH.

NmuTanmorHoe MOACTUPOBAHUE TTPOBOIMMOCTH HEPBHBIX BOJIOKOH.

Monenu cepaua.

MopenupoBaHue cepAeUHON ASATEIHPHOCTH Ha OCHOBE TEOPUH JCTEPMUHUPOBAHHOTO Xaoca.
MoenupoBaHH€e 3pUTEIBHON CUCTEMBI.

Moienb OBIXaHus.

Monensb TerioooMeHa.

CoNoR~LWNE

Onucanne MeTOIUKH ONIEHNBAHUSA BBHITIOJTHEHHUS U 3a1IUTHI J1a00PaTOPHBIX PadoT:
- 8 6ayoB TOJTyYaeT CTYACHT, €CJIM UM CJIaH JIOMYCK K JJabopaTopHO#l paboTe, MOTHOCTHIO
BBITIOJTHEHA JTabopaTopHasi paboTa M MOJTHOCTHIO OPOPMIICH OTYET; IMTOJTHOCTHIO OTBETHII Ha
3aJJaHHbIC BOTIPOCHI,
- 6-7 6a/I0B MOJTy4YaeT CTYIEHT, €CJIM UM CIaH JIONYCK K JabopaTopHO paboTe, MOTHOCTHIO
BBITIOJTHEHA JJabopaTopHasi paboTa M MOJHOCTHI0 0O(OPMIICH OTYET, OTBETHII Ha BOIIPOCHI; HO
JOTYIIICHBI HEJIOYETHI,
- 3-5 Oayta mosy4yaeT CTYICHT, €CIM UM CIaH JIOMYCK K J1abopaTopHOi paboTe, MOJHOCTHIO
BBITIOJTHEHA J1Ta0opaTopHast padoTa M MOJIHOCTHI0 O(OPMIICH OTYET; HO YaCTHYHO OTBETHII Ha
3aJJaHHbIC BOTIPOCHI,
-1-2 Gasuta NoJIydaeT CTyIEHT, €CII IPHU cllaue J0IYyCcKa K JIAOOPaTOPHBIM pabOTaM, BBITIOITHEHHUS
nab0paTOpHOH pabOThl M OPOPMIICHHH OTYETa JAOTYIECHBI HEJ0YETHI;

- 0 6anIoB CTAaBUTCS MPU HEBBIMOITHEHUU J1a00paTOPHOM pabOTHI.
3aganus A KOJJIOKBHUYMA

Onucanue KOJUIOKBUYMa.:
MaxkcumansHbIi 0aiut — 17 6ayuios.

BOHpOCLI UL KOJUIOKBUYMa
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1. Yto Takoe MOAETMPOBAHKE, KAKOBA €T0 LEJh?

2. Yo Takoe MOJieNb peaTbHON CUCTEMBI?

3. Kakue Mojenu MoryT ObITh B TAKUX HayKaX, Kak OMOJIOTHS, SKOJIOTHSI, TCHETUKA UITN
uHpopmaTuka’?

4. Jlns 9ero HeoOX0MMO MOJCTHUPOBAHHE TPU MPOESKTUPOBAHIH MEAULMHCKUX TPUO0- poB? 5.
Jly1st uero HEOOXOIMMO MaTEMATHYECKOE MOJIETTUPOBaHKEe Mpu MpoekTupoBanuu bTC?

6. UYTo Takoe «MMUTAIIMOHHOE MOJICIIUPOBAHUE)?

7. Kakue monenu Bol 3Haete?

8. KakoBa mocnenoBaTeIbHOCTh 3TAOB MOCTPOCHUS MOJIENI M B3aMMOCBSI3b MOJAEIH U 00beKTa?
9. Jlnst yero mpu MPOBEACHUN IKCIIEPUMEHTOB UCIOJB3YIOT MOJIENN?

10. Kakas mojienp Ha3bpIBaeTCS aIcKBATHOM ?

11.  Yro Takoe poOAaCTHOCTH MOJICIH M B KAKHX CIy4asiX €€ Hy)KHO YYUTHIBAThH?

12. KakoBo 3HaueHNE MOJICITMPOBAHUS ITPH MMPOBEICHUHU IKCTICPUMEHTOB?

13. UTto Takoe HacTpoitka MOJIENH 1 KaK OHA MPOBOJAUTCS?

14, Uewm oTMyaroTCs JECKPUTNITUBHBIC U ONTUMHU3AIIMOHHBIE MOJIETTH?

15. B uém 3akmmroyaeTcs MaTeMaThuuecKkoe MoeupoBanue mpu npoektupoBanuu bTC?
16. M3 KaKuX cOCTaBISIOMMX COCTOMT MaTeMaTH4IeCcKast MOJCIb?

17. UT0 Takoe «KOMIIOHEHTBI» U «IIEPEMEHHBIC» MAaTEMATUIECKOU MOJIEIH?

18. Yro Takoe cucrema?

19. OnuImTe CUCTEMY «YEIIOBEK», KaK 00BEKT MOJICTUPOBAHUSI.

20. Kakwue mepeMeHHbIe HA3bIBAIOT YK30TCHHBIMH, & KaKHE YHJI0TCHHBIMU ?

21. UTto Takoe «orpaHUYEHUsI MaTeMaTHYeCKOr Moaenn»? Kakue orpaHu4eHust MOTYT OBITh B
MaTeMaTU4YECKOU MOIETN?

22.  Yro Takoe (hyHKIMOHATBHAS 3aBHCUMOCTH MOJICTTH?

23.  Kakwue MoJenu OTHOCATCS K IETEPMUHUCTHICCKUAM?

24. Kaxkue Mozenu 0THOCATCS K CTOXaCTHYECKUM?

25. UYrto Takoe meneBast GyHKIUsS Moaenn?
26.  IIpuBenute npumep GYHKIUN COXpAHEHUS U MPUOOPETEHUSI.

27.  llpuBenute nmpuMep SK30TE€HHBIX U SHAOTCHHBIX IEPEMEHHBIX Ul cucTeMbl «YHeno-

BEK».

28.  IlpuBenute nmpuMepbl HCKYCCTBEHHBIX U €CTECTBEHHBIX OTPAHUYEHUM JIIsI CHCTEMBI
«HenoBek».

29.  UYto moapazymeBaercs oA uzoMopdusmom mozaenu? Kakum ycinoBusM 10JKHA OT- Be4aThb
nzoMopdHas Moaens?

30. Kaxkast Mosienns Ha3bIBaeTCs aOCTPaKTHOM?

31. Yto monnMaetcs rmoj romoMopdusMom Moeau?

32.  UYro takoe BTC u xakue 0cOOEHHOCTH HY)KHO YYUTHIBATh Mpu MozenupoBanun bTC?

33. Kakywopoas wurparmot muddepeHnnanbHble YpaBHEHUS ~ MPU  MOJEIHUPOBa-
Hun?lIpuBenure npumepsl ucnonaszoBanus Y npu moaenupoBanuu bTC.

34.  XapakTepHCTUYECKUE MPU3HAKU UMUTAIIMOHHOTO MOJEITUPOBAHUSI.

35.  Kakue knaccudukamoHHbIE MPU3HAKN UCTIONB3YIOTCS ISl BBICICHUS OTACIBHBIX KIIACCOB
MaTeMaTUYECKUX MOJEICH?

36.  Uto ommchIBaeT MareMaTuyeckas Mojienb TuHaMuki? Kakue kiaccel MaTeMaTHde- CKUX

Moelier nuHaMuKku Bel 3Haete?

37. Yro ommcrIBaeT MareMaTHdeckas Moaenb ctaTuku? Kakne Knaccel MaTeMaTHYECKUX
Mojeiieii ctaTuky Bel 3HaeTe?

38. Kak Bwl monumaete yreepxaeHue «Mogensb aiekBaTHA OOBEKTY»?

39. Hazosute rpynmnel METO0OB COCTABICHUS MATEMATUUECKUX MOJEIIEH.
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40.  Kakue ocobeHHOCTH (hOpMaTHbHBIX METOI0B MOCTPOCHUS MaTEMAaTHUECKUX Moieniell Bl
3Haere?

Onucanue METOIMKU OLEHUBAHUS BOTIPOCOB KOJUIOKBUYMa!
- 15-17 GaynoB moydaeT CTYJCHT, €CIIH OH MOJTHOCTHIO OTBETHII HA OCHOBHOM M IOTIOJTHUTEILHBIC
BOTIPOCHI;
- 10-16 GanoB moJry4aeT CTYACHT, €CIIH OH MPABHIBHO OTBETHII HA OCHOBHOM BOIIPOC, HO HE
OTBETHJI HAa OJMH-][BA JIOTIOJIHUTEIIBHBIN BOIIPOC;
- 7-9 GanoB moJry4aeT CTY/CHT, €CIIM OH MPABHIILHO OTBETHJI HA OCHOBHOM BOITPOC, HO HE OTBETHII
Ha TPU JOTIOJIHUTEIBHBIX BOIIPOCA;
- 4-6 Gamta moay4yaeT CTYIeHT, €CIM OH MPAaBUIILHO OTBETHII HA OCHOBHOM BOTIPOC, HO OTBETHII Ha
HECKOJIBKO JIOTIOJIHUTEIHHBIX BOTIPOCOB;
- 1-3 Gamta momy4aeT CTY/IeHT, €CIM OH YaCTUYHO OTBETHJI HA OCHOBHOM BOTIPOC, HO OTBETHJI Ha
HECKOJIBKO JIOTIOJIHUTEIHHBIX BOTIPOCOB;
- 0 6anIoB cTaBUTCS MPU OTCYTCTBUU OTBETA.
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5. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeueHue JUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOM M IONIOJHUTEILHON Y4eOHOI JUTEPATyPbl, HEOOXO0AUMOM /I
OCBOEHUS THCHMUILINHBI

OcHoBHas1 JIMTEpaTypa:

1. Kaiimun B.A. Uadopmaruka. — M.: UHOPA-M, 2006. 284 c.. [B 6ubi. bamlV umeercs
18 aK3.]

JlonotHUTEIbHASI JINTEPATYpa:

2. Xaii I'.A. Uadopmatuka st meaukoB. - CII6 :CnernJlut, 2009. - 224 c. [DnekTpoHHBIH pecypc].
URL.: http://biblioclub.ru/index.php?page=book&id=105536

3. Kopsiruna, }O.B. PykoBoACTBO K MPAaKTHYECKUM 3aHITHAM IO OMOJIOTUIECKOHN CTaTHCTHKE:
yaebHoe nocodue. - Omck : U3natensctBo Cubl ' YOK, 2011. - 88 c. [DnekTpoHHBIH
pecypc].URL: http://biblioclub.ru/index.php?page=book&id=274605

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu « UHTEepHET» U
NMPOrpaMMHOIo odecriedeHnsi, He0OXOAMMBIX /1JI51 OCBOEHH S AUCIHUTIHMHbBI

1. DnektponHas 6ubanoreynas cucrema. Ob baml'VY. - CoOcTBeHHas 31eKTpoHHas 6uOIroTEKa
Y4€OHBIX  HAYIHBIX DJICKTPOHHBIX U3JIaHUH, KOTOpas BKIIOYACT U3JaHUs MIPEINo1aBaTesiei
BbamlV. ABTOpH30BaHHBIN TOCTYII 110 MApOJIIO U3 JIt000i Touku cetu MuTepuet. Peructpanus B
bubnunoreke baml'y, gnanpueiimmii qoctyn u3 m000i Touku cetu MIHTEepHeT. -
https://elib.bashedu.ru/

2. DnexTpoHHas OMOIMOTEUHAs CUCTeMa. Y HUBEPCUTETCKasi OMOIMOTEKa OHJIaiH.
[TomHOoTeKCcTOBAst B/ yueOHBIX M HAYYIHBIX SJIEKTPOHHBIX U3aHUH. ABTOPHU30BAHHBINA JOCTYI O
MapoJTro U3 000 Touku cetu MutepHeT. Perucrpanus B bubmmoreke baml'y, nanbaeimmii
JOCTyI U3 Ji00oi Touku cetr MuTepHer. - https://biblioclub.ru/

3. DnexTpoHHast OMONMMoTeUHas cucTeMa u3narenscTBa. Jlanp. - [lomnoTekcroBas b/l yaeOHbBIX 1
Hay4HBIX 3JIEKTPOHHBIX U3AaHU. ABTOPHU30BAHHBIA TOCTYII MO TAPOJIIO U3 JII000H TOUKH CeTH
Hutepuer. Peructpanus B bubnuoreke baml'y, nanpHemmil 10CTym U3 JIF000H TOYKU CETH
Hurepuer. = https://e.lanbook.com/

4. DnextponHblid Katasor bubmmoreku baml'y - CripaBoYHO-IIOMCKOBBIN armapaT OMOIHOTEKH.
BrxurogyaeT B ce0st CUCTEMY KaTaJIOTOB M KapTOTEK, CIIPpaBOYHO-OnbOInorpadudeckuii GoHI. -
http://www.bashlib.ru/catalogi/
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6.MaTepI/IaJILHO-TeXHI/I'leCKaﬂ 6333, H606XOL[I/IM3H AJIs1 OCYHIECTBJICHUSA
06p330BaTeJ'ILHOFO npouecca mo IMCHUIIJIMHE

MarepuanbHO-TeXHHUECKass 0a3za, HeoOXoaumasi JUIsi OCYIIECTBJICHHS O0Opa3oBaTEIbHOTO

nmponecca no AMCHUIIMHE IMTPUBCACHA B T3.6JII/II_ICZ

HanmenoBanue Bupn 3anstui HaumenoBanue o6opynoBanus,
CHeIUaTU3UPOBAHHBIX MIPOrPaMMHOTO 00€CTICUCHUS
ayIUTOpUH, KaOMHETOB,
naboparopuii
1 2 3

YueOuas aymurtopus mis | Jlexuuun Hocka, KOMIIBIOTED, MYJIbTUMEIUNHBIN

MIPOBEACHUS 3aHATHUH: MIPOEKTOP, IKpaH

aynutopuu Ne 322 wmm No

324 wim Ne 318 mmm No

216 (pmu3mat koprmyc)

VYyebnass  mabGopatopus | JlabopatopHsbie VYyebnast mebenb, J0CKa, KOMIIBIOTEPHI B

JUTSL MIPOBEICHUS | 3aHATHUSA coope DELL E2214Hb-15 mr.

1a0b0paTOPHBIX  3aHSITHIA:

aymaropun Ne 412

Uuranesubidi  3an1 Nel | CaMocrosTenbHas Hayunplii w  yueOHbI  GOHA, HaydHas

(rmaBHBIA  KOpmyc, 1 | paboTa nepuoauka, 1K (MoHoOmok) - 3 mr, Wi-Fi

3Tax) JOCTYI  JIi ~ MOOWJIBHBIX  YCTPOMCTB,
HeorpannueHHbld noctyn k OBC wu B/l
KOJIMYECTBO MMOCAAOYHBIX MECT — /0.

UYuranenabid  3an No2 | CaMocTtosTenbHas Hayunpiii w  yueOHbIi  ¢doOHA, HaydHas

(kopnyc  dusmara, 2 | pabota nepuoauka, Wi-Fi moctym mis MOOHMIBHBIX

ATaXK) YCTPOMCTB, HEOTpaHUYEHHBIN nocTyn K DbC n

BbJ1; xommyecTBo mmocamouHbIX MecT — 50.
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MUWHOBPHAYKU POCCUN

[Tpunoxxenne Ne 1

®I'BOY BO «BAILIKHUPCKUN I'OCYIAPCTBEHHBI YHUBEPCUTET»

®U3MKO - TEXHUYECKH HHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

TUCIHUIUTNHBI « MaTeMaTu4ecKkoe MOJISIIMPOBAHNE OHMOJIOTHYECKHX ITPOIIECCOBY Ha 8 cemecTp

(HaI/IMeHOBaHI/Ie Z[I/ICI_H/II'IJ'[I/IHLI)

o4yHada

(dopma o0yueHus

O0bem

Bua pa6otsl

AUACHUTLTNHBI
O6mras TpynoemkocTs aucuuruinabl (3ET / gacoB) 4/144
Y4eOHBIX YacOB HAa KOHTAKTHYIO padOTy C MPEIo/iaBaTesiem: 32,7
JIEKITHHA 10
1a00paTOPHBIX 22
JOpyrux (rpynmnoBasi, ”HAUBUyallbHas KOHCYJIbTALMs U UHbIE BUJbI
y4eOHOH NesTEeNHHOCTH, TPEAYCMaTPUBAIOIINE PA0OTy 00yJarOIINXCS
¢ mpenonaBarenieM) (OKP) 0,7
VY4eOHBIX 4acOB Ha CaMOCTOSTEIbHYIO padoTy oOyuatomuxcs (CP) 111,3

V4eOHBIX YacoOB Ha IMOATOTOBKY K

sk3ameny/3adery/auddepentupoannomy 3adery (KonTpos)

dopma K
3a4er 8 ceMecTp
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OcHoBHas u
dopma H3y4eHHUS MaATEPHUAIIOB:
JOTIOTHUTETbHAS
JICKIUH, TIPAKTHUYECKUE 3aHSATHS, 3amanus 1o
auTeparypa, dopMa TeKylero
CEMUHAPCKHE 3aHSTHSI, CaMOCTOSITEIIBHO
No peKoMeHyeMas - KOHTPOJIS
® | Tema u conepxanue 1abopaTopHEIE paboTEl, 7 pabote
—_— p CTy/IEHTaM YCIIEBAEMOCTH
AL caMocTosiITeNIbHasT  paboTa u (HOMepa i3 | CTY/ICHTOB (CPC)
OEMKOCTH (B 4acax
TPyA ( ) CIIUCKA)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayas 1. MaTtemaTudeckue Mojaej i OMOJIOTMYECKUX MPOIECCOB, MPpUBOsiie K A depeHIHATLHBIM YPABHEHUAM
[ousitne monmenu. [Ipumepst Moaeneid. Tuner Mmogene. | 2 2 20 1-3 [ToaroroBka  k|JlabopaTtopHast
1 Knaccudukanus mateMmaTHIECKUX MOJIETIEH. 3aluTe paborta
naboparopubix | KoHTponpHas
pabot paborta
Tect
[Tpumepsr uMuTarMOHHBIX Moaenel. Crienuduka 2 4 20 1-3 [TonroroBka  k|JlabopaTopHas
MoJeJel JKUBBIX CUCTEM. 3aIuTe pabota
2 naboparopubix | KoHTponbpHas
pabot paborta
KosnmokBuym
Mopenn  OHOJOTHYECKHUX CHCTEM, OIMCHIBAEMEBIE 4 10 1-3 IToaroroska K | JIabopaTtopHas
muddepeHnnaibHbIM YpaBHEHUEM IIEPBOTO TMOPSIKA: 3aIuTe pabota
4 |CTAlMOHapHOE COCTOSHHUC, YCTOMYHMBOCTh COCTOSTHHS naboparopubix | KoHTposbHas
paBHOBecHs, metoA JIsmyHoBa. pabot pabota
Tect
Komnoksuym
4 |Mopenu pocta HOMYJSIUN: ypaBHEHHE 2 10 1-3 [ToaroroBka  k|Jlaboparopnas
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HKCTIOHEHIMAIILHOTO POCTa, OTPAaHUYECHHBIH POCT. 3alIuTe pabora

naboparopubix | Tect

pabot KomnokBuym

Mopay.b 2. BepoATHOCTHO-CTATHCTHYECKOE MATEMATHYECKOE MO/IeJIMPOBaHNe
Baxwneiinme qUCKpeTHBIE 3aKOHBI PACIIPEIeTICHHIA: 2 4 20 1-3 [TonroroBka JlaGopaTopHast
OMHOMHATIBPHOE, THIIEPTeOMETPUIECKOE, 3aluTe pabota
reoMeTpuuecKkoe. BakHelre HelpepbIBHBIE 3aKOHBI naboparopubix | KoHTposbHas
pacripenielieHuil: paBHOMEPHOE, HOPMAJIbHOE, pabort pabora
SKCIIOHEHIMAJIbHOE. VX YMCI0BBIE XapaKTEPUCTHKHU. Tecr
Bri6opounsrii Mmetoa. CTaTucTHYECKOE pacipe/iesieHHe. 4 20 1-3 [TonroroBka JlaGopaTopHas
[Mommuron u ructorpamma. CTaTHCTUYECKHE TOUCUHBIE H 3aluTe pabota
WHTEPBAIBHBIC OIICHKH U UX CBOICTBA. nabopatopabix | KoHTpompHas
Matremaruueckue MeTo 16l 00paboTKH HH(GOPMALIUH. pabot pabota
Tect
KomnmokBuym

Koppensimmonnsie MaTeMaTU4ECKUE Monenu.| 2 2 11,8 1-3 ITonroroska JlaGopaTtopHnas
MapkoBckue MaTeMaTHYECKHE MOJIENH. 3aluTe pabota

nabopatopubix | Tect

pabot Konnoksuym
Bcero yacos: 10 22 (1118

IIpumeuanue 1. B Tabnuny ne Bxmoueno 0,7 yaca ®KP (rpynnosas, uHIUBUAYyallbHAs KOHCYIbTAIUS U UHbIE BUABI Y4€OHO 1eATeIbHOCTH BO BpEMsI
ceMecTpa, Mopa3yMeBarole KOHTAKTHYIO paboTy 00yUaroluxcs ¢ MpernojaBaTesieM) .
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PeliTHHI — IJIaH JHCHUTIIIHHBI

[Tpunoxxenue Ne 2

«MareMaTH4eckoe MOJICIUPOBAHNE OMOJIOTMYCSCKHX IIPOIECCOBY

HaIpaBJICHUC <<CDI/ISI/IK3.»,

(Ha3BaHME AUCIMILIMHEL COIIACHO pabodyeMy yueOHOMY ILIaHYy)

npodmits «MeaummuHcKast PU3NKar

Kypc 4, cemectp 8

Buabl yuyeoHoii
IeATeJHLHOCTH
CTY/A€HTOB

bam 3a
KOHKPETHOE
3aJaHue

Yucno 3aganut
3a CEMECTP

basuiel

Munumass-

HBIHN

MakcumMaib-
HBIN

Monyas |

Texkymmii KOHTPOJIb

1. KonnokBuym

0-17

17

2.Jlomyck, BBITIOJHEHHE
nabopaTopHOU paboTHI,
ohopMIIEHHE OTYETA

0-2

Py0e:xHbIii KOHTPOJIb

1.3amuTa 0TYETOB TIO
nabopaTtopHO paboTe

0-6

25

Bceero 0a/1J10B 32 MOYJIb:

50

Monyas 11

Texkymmii KOHTPOJIb

1. TectupoBanue

0-17

17

2. Jlomyck, BBITIOJTHEHWE
1abopaTOpHOU PabOTHI,
0ohopMIICHHE OTYETA

Py0e:xHblil KOHTPOJIb

1.3amTa 0OTYETOB 110
nabopaTopHOU padboTe

0-6

25

Bcero 60as1510B 32 MOYJIb:

50

IMoompurtesbHbIe 0AJIBI

1. Crynenueckue
OJIMMITHAIBI

0

10

IocemaemocTts (02/1IbI BBIMUTAIOTCHA U3 001eld CyMMbI HA0paHHBIX 0AJ1J10B)

1.ITocemaemocTs
JIEKIIMOHHBIX 3aHATHI

0

2.Ilocemenue
71a00PATOPHBIX 3aHATHIA

0

-10

HUTOroBblii KOHTPOJIb

1.3auer |




