MMHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA3BOBAHM S POCCUMCKOM ®EJEPALINN
benepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaATENbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHuUs
«TONBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

b1.B.03

(wugpp oucyuniurwvy)

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

MCTOI[I/IKa IMOCTaHOBKH U IPOBCACHUS DKCIICPUMECHTA
(HaumeHnoBanue OUCYUNIUHBL)

10 HAIIPABJICHUIO TOATOTOBKH (CHEIIUATBHOCTH )
08.06.01 TexHuKa U TEXHOJIOTUS CTPOUTEIILCTBA
(KOO U HAUMEHOBAHUE HANPABIeHUs. NOO2OMOBKU, cheyuarbHocmu 6 coomeemcmeauu ¢ ®I'OC BO)
Texuonorus u opraHu3anus CTPOUTCIILCTBA
(ranpasnennocmo (npoguis)/cneyuanuzayus)

®dopma 00ydeHus: OuHas

I'ox Habopa: 2020

Pacnipenesienne 4acoB AUCHHMILIMHBI 0 KypcaM M BHAAM 3aHATHI (110 y4eOHOMY IJIAHY)

KoanuectBo 3ET 6
Yacos no PYII 216
Buabl KOHTpOJISI HA IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie KontpoabHbie
Kypcax NMPOEKTHI padoTsI (s 312,1?::0"; tbop-
MbI 00yUYeHHs1)
1
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 6 6
Jlekuuu 18 18
JlabopaTtopHbie
IpakTHyecKne 18 18
Konraktnas pagora 36 36
Cam. paGora 180 180
KonTpoan
Hroro 216 216

ToabsaTTH, 2019



Pabouas nporpamma cocrasiiena Ha ocHoBanuu ®I'OC BO u ydeOHOrO0 11aHa HarpaBieHUs
noarotoBky (cnenuansHoctr) 08.06.01 TexHuKa U TEXHOJIIOTUY CTPOUTENLCTBA

(KOO U HAUMEHOBAHUE HANPABTIeHUsI NOO2OMOBKU, cneyuanrbHocmu 6 coomeemcmeuu ¢ ®I'OC BO)

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nmporpammsbl IMCHUIIJIMHBI:

OtcyrcTBYyeT
VYuyeOHnas (pabouasi) mporpamma ogo00peHa Ha 3acenanuu kadenpol « MEeHEHDKMEHT OpraHu-
3arumny (MPOTOKOJ 3aceqanus No  oT «__ » 20 Tr.).
Penienzent
(OoadcHOCmb, YueHoe 386aHue, cneneHy) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpok neiicTBUs padoueii MporpaMMsbl JUCHHUILIMHBI 10 «24» cenTsiops 2024 r.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHUIIIMHbBI:

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T
COT'JIACOBAHO

3aBenyromuii kadeapoi «IIpoMbITIIEHHOE, TPAXKTAHCKOE CTPOUTEIHCTBO U TOPOJI-
CKO€ X034WCTBO»

(8vinyckarowell HanpagieHue (CneyualbHOCMy))

«_» 20 T JI.C. Tommn
(noonucs) (H.0. Pamunus)

YTBEPXIAIO

3aBenyromuii Kaheapoin «MeHeDKMEHT OpraHu3aInm
(paspabomasuteri PI1]])

«_» 20 T _ C.E. BacunbeBa
(noonucsw) (H.0. @Pamunus)




AHHOTALUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.03 MeToauka nocTAaHOBKHU M NMPOBeIeHUsI IKCIIEPUMEHTA

(MHAEKC ¥ HAaMMEHOBaHUE JUCUUIUIMHBI (y4eOHOTO Kypca))

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILJIMHBI (Y4e0HOT0 Kypca)

Llens — TeopeTUUECKH U MPAKTUYECKH U3Y4YHUTh, U chopMupoBaTth y oOydaro-
IIMXCSI HABBIKM UCIIOJIb30BaHUSI METOJIOB IJIAHUPOBAHUS SKCIIEpUMEHTa, cOopa U CH-
CTeMaTU3allUi JAHHBIX, YMCIEHHONW OOpabOTKH MOJYYEHHBIX pPE3yJbTaTOB U KOP-
PEKTHOM MHTEPIPETALNU Pe3ybTaTa SKCIEPUMEHTAIBHOTO UCCIEIOBAHUSI.

3amaun:

1. JlaTp 0Oy4aromuMcs NpeAcTaBlIeHue 0 MHOTOOOpa3u METOOB IIaHUPOBa-
HUS SKCIIEPUMEHTA B PA3JIMYHBIX 00JIACTAX HAYyYHBIX UCCIEI0BAaHUM, TO3HAKOMUTB C
KOMIIBIOTEPHBIMU CUCTEMAaMM CTATUCTUYECKOW 0OpaOOTKU AaHHBIX, IPOBECTH CpPaB-
HUTEJIbHBIM aHalu3 pa3jMYHBIX CTAaTUCTUYECKUX METOJOB, OIpPEAEIUTh 00JacTh
IPUMEHEHUSI KOHKPETHBIX CTAaTUCTHUUYECKUX METOAOB JJii 0OpaOOTKH pe3yibTaToB
DKCIIEPUMEHTA.

2. ChopMupoBath y 00ydaromuxcsi MPaKTUYECKNE HAaBBIKU KOMIIBIOTEPHOM pe-
aIM3alUU CTATUCTUYECKUX METOJIOB OOPaOOTKH 3KCIEPUMEHTAIIBHBIX IaHHBIX.

3. Pa3BuTth y oOyyarommxcsi yMeHre 000CHOBBIBATH IIJIaH IKCIEPUMEHTATBHO-
ro KCCIEAOBaHMS, KOPPEKTHO COOMpATh JaHHbIE U 00padaThIBaTh PE3yNbTATHI C MO-
MOIIIbIO KOMITBIOTEPHBIX TEXHOJIOTHI.

2. MecTto nucuuiuiaabl (yuedHoro kypcea) B crpykrype OITIOITI BO

HNannas mucruruinHa (y4eOHbIH Kypc) oTHOcUTCS K bioky 1 «/lucuuriuaen
(Momynu)» BapuaTuBHas 4acTh.

Hucrumnasl (yueOHbIE KypChl), HA OCBOGHHUU KOTOPBIX Oaszupyetcs «MeTto-
JTMKA MIOCTAHOBKH U MPOBEJCHUS IKCTIEPUMEHTa» — Ha TUCIUILIMHAX U YUYeOHBIX Kyp-
cax MpeAbIyIIero YpoBHs 00pa30BaHusI.

JucuuminHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHUSI, YMEHHUS,
HaBBIKHM, TIpUOOpETaeMble B pe3yJbTaTe H3YyUYEeHHs] JAHHOM TUCHUIUIMHBL «OO1mas
neJaroruka, MICTOpUs Mearoruku U o0pasoBaHus», «lIpakTuka mo mosy4eHuto mnpo-
(deccuoHaNbHBIX YMEHUHW M OMNbITa NpPOPecCHOHAIbHOU nedarenbHocTH: Hayuno-
UCCJIEI0BATEIIbCKAs IIPAKTUKA

3. Ilnanupyemblie pe3yJbTaThl 00y4eHHUS MO AMCHMILIMHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IJIAHMPYEMBbIMHU Pe3yJbTATAMH OCBOCHHMH 00pa30oBaTe/ib-
HOM NMPOrpamMmbl



dopmupyembie U
KOHTPOJIUPYyeMble
KOMIIETEHIIUH

Ilnanupyemble pe3yabTaThl 00y4eHHsA

- BIJIAJIEHUE METOJOJIO-
e TCOPCTHUCCKUX H
9KCIIEPUMEHTATBHBIX

HCcIIefoBaHnii B 00Ia-
CTH CTPOMTEIILCTBA

(OITK-1)

3HaTh: COBPEMEHHBIE HAyYHBIE JOCTHKECHUS U HJIEU B
o0nacTu pa3pabOTKU U UCHBITAHUS HOBBIX CTPOUTEIBHBIX
MATEPUAIIOB U TEXHOJIOTU

YMeTb: NpPUMEHSTh CTaTUCTUYECKHUE  METOAbl  JJIA
00pabOTKH Pe3yabTaTOB IKCHEPUMEHTOB IO HCIIBITAHUIO
CTPOUTEIBHBIX MAaTEPUAIOB U KOHCTPYKIUI

BJ'I&I[GTBI HaBBIKaMH HCIIOJb30BaHUA
KOMIIBIOTCPHBIX

ImporpamMm IJist BBIMHCJICHUA CTATUCTHUYCCKHUX roKazareiiei
N TIIPOBCPKH CTATUCTHYCCKUX KPUTCPUCB, MCTOAdaMU
IJIAHUPOBAHUS SKCIICPUMCHTA B o0nacTu CTPOUTCIILCTBA.

IMPUKIIaTHBIX

- BIIQJICHUE KYJIbTYpOU
HAay4qHOTO HMCCIIEI0Ba-
HUSI B 00JIACTH CTPOU-
TEIbCTBA, B TOM YHUCIIE
C HCIOJBb30BAaHUEM HO-

BEUIIMX  HMH(pOpMaLU-
OHHO-
KOMMYHUKAIIMOHHBIX

texHojoruit (OI1K-2)

3HaTh: COBPEMEHHbBIE HAYYHBIE MOJXObl U JOCTUKEHUS B
UCCIIEIOBAHUM HAJEKHOCTH W JIPYTUX XapaKTEPUCTHUK
CTPOUTEIBHBIX MAaTE€PUATIOB U KOHCTPYKUUH; METOAUKHU
MPOBE/ICHMS JIOJITOBPEMEHHBIX HCHBITAHUA B 00J1acTH
CTPOUTEIBCTBA; COBPEMEHHBIE APXUTEKTYPHBIE pPELICHUS
YKWIMIIHOTO U KalIUTAJIbHOTO CTPOUTEIBCTBA.

YMETh: BBIIOJIHATE PACUYETHI CTPOUTENIBHBIX KOHCTPYKIIUI
TPaIMLMOHHBIMM M KOMIBIOTEPHBIMH  METOJIaMHU;
UCIIOJIb30BaTh
CIIELIMAIN3UPOBAHHBIE ITAKETBI
VIS

MOJICIIUPOBAHUS U pacyeTa CTPOUTENbHBIX KOHCTPYKLUN U
JJIEMEHTOB; UCII0JIB30BATh CIIEHUAIN3UPOBAHHBIE
IIPOrpaMMBbl CTPOUTENBHON u APXUTEKTYPHOU
KOMITBIOTEPHOM TpaduKu.

MPUKIAIHBIX TIPOTPaMM

Bnagets: npuemamMum MU TEXHOJIOTMSAMU  OLECHKH
MapaMeTpPOB CTPOUTENBHBIX SJIEMEHTOB, KOHCTPYKIHUU U
37aHWI; HABBIKAMM TMPOBEICHUS SKCIEPUMEHTAIBHBIX
VCCIIEIOBAaHU CTPOUTEIIbHBIX 00BEKTOB c
VICTIOJIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEICTB U
KOMIIbIOTEPU3UPOBAHHBIX CTEHJIOB.

- CIOCOOHOCTH K TIPO-
(heCCHOHAIBHOM  JKC-
IIyaTallik  COBPEMCH-
HOTO  WCCIICJ0OBATEIb-
CKOro 00OpYJOBaHUS U
npubopos (OI1K-4)

3HaTh: COBPEMCHHBIC anmapaTHO-TIPOTrpaMMHBIE
KOMITJIEKCHI LTSI UCCIICIOBAaHUS CTPOUTENHHBIX
MaTepPHaIOB U METOJbI UX MPUMEHCHHS IS MPOBEICHUS
MHOTO()AKTOPHBIX OKCIIEPUMEHTOB M CTaTHCTHYECKOU
00pabOTKM pe3yJIbTATOB ITUX IKCIIEPUMEHTOB.

YMmeTs: poheCCUOHATTEHO AKCILTYyaTUPOBAThH
COBPEMEHHOE HCCIIEIOBATENbCKOE O000PYIOBaHHUE IS
NOJMYYCHHUs] CTATUCTUYECKH 3HAYMMBIX BBIOOPOK |

00pabOTKN pe3yJabTATOB MCHBITAHWM B CTPOMUTEIILHOMN




o0nacTu;  MPOM3BOAUTH  BBIUMCIEHUA  TPeOyeMbIX
napamMeTpOB CTPOUTENbHBIX MAaTEpUaIOB M KOHCTPYKIIH
JUIsl obecriedeHust TpeOyeMbIX XapaKTepUCTUK 3JaHuM.

Bnagers: - HaBplKaMM IPUMEHEHUS COBPEMEHHOIO
o0opynoBaHus JUISL Opra”u3anuu TEXHUYECKUX
MHOT0(aKTOPHBIX JKCIIEPUMEHTOB OIpEICIICHUS
MPOYHOCTHBIX XapaKTEPUCTHUK CTPOUTEIIBHBIX
MAaTEpPUAJIOB, »JJEMEHTOB W KOHCTPYKIMK; aHaIu3a

MOKa3aHUil MpUOOPOB, BO3HUKAIOIIUX NPH PELIECHUU
HCCIIEIOBATENIbCKUX M IPAKTUYECKUX 3a/]1a4.

- CIMOCOOHOCTH Tpodec-
CHOHAJbHO  W3JIarathb
pe3yibTaThl CBOUX UC-
CIIEIOBAaHUNA U TIPE]I-
CTaBJISATh HMX B BUJE
HAy4YHBIX ITyOJHMKaIUN
u npezentanuit (OIIK-
5)

3HaTh: - MCTOOOJIOTHIO COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B

00JIaCTM  CTPOUTENIBHBIX MaTepPHaOB, TEOPETHUUECKHUE
OCHOBBI IUIAHUPOBAHUS HKCIEPUMEHTA JUISI IPOBEPKHU
TUIIOTE3 B OOJIACTH CTPOUTEIBHBIX MAaTEpPHAIIOB U
TEXHOJIOTHH;

- cTaHAapThl OMOPMIICHHMS] HAy4HBIX MyOJUKAIUN W
HAyYHO-TEXHUUYECKHX 0030pOB.

VYMmeTs: 000CHOBaHHO u3JaraThb pE3yNbTATHI
AKCIIEPUMEHTAJIbHBIX ~ HCCIEAOBaHUMM B oOjactu
CTPOUTEIBCTBA, APTYMEHTUPOBATh BBIBOJBI C MOMOILBIO

MaTEMAaTU4YCCKHUX n MOI[CJIeﬁ, JOBCICHHBIX a0
HHXXCHCPHBIX MECTOJUK u KOMIIBIOTCPHOTO
MOACIIMPOBAHUA.

Bnaznets: - HaBbIKaMH OPOPMIICHHS HAyYHO-TEXHUUECKUX
OTYETOB U TEKCTOB;

- cTangaptamMu 0OPMIICHHS YepTexKel, crerudukanui u
HAYYHBIX ITyOJIMKAINN;

- TPUKJIAJHBIMUA TPOTpaMMaM# KOMITBIOTEPHON TpaduKw,
rpaduyeckoro MpEICTaBICHUS pe3yIbTaToB
WCCIICJIOBAaHNN, TIOCTPOSHUSI IUArpaMM CTaTUCTUYECKOU
00pabOTKM SKCIEPUMEHTAIBHBIX TaHHBIX.

- TOTOBHOCTH OpTaHHU-
30BaTh paboOTy HcCCIIe-
JIOBATEIBCKOTO  KOJI-
JeKTuBa B o0yactu
ctpourtenbcTBa (OINK-
7)

3HaTh: COBPEMEHHBIC METOJIUKH OPTaHU3aIlUN TPYIIIOBOM
paboThI HAJl

CTPOMTEIBHBIMU TPOCKTAMH, pacHpeacsicHuss padoT B
KOJUICKTHBE Pa3pa0OTYMKOB, KOPPEKTHOTO TPOBEICHUS
AKCIIEPUMEHTAIILHOTO HCCJIEIOBAHUS, MOJTYYCHUS
000CHOBAHHBIX BBIBOJIOB Ha OCHOBE IKCIECPUMEHTAIBHBIX
JaHHBIX.

YMeTh: CTPYKTypUPOBaTh M PACOPEACIUTH Pa3IUYHBIE
KOMITOHEHTBI 3aJlaud B O0JAacCTHU CTPOUTEILCTBA MEXKIY
MOApa3ACICHUAMU U

OTAECIbHBIMU HCIIOJHUTEIISIMUA; OPTraHU30BaTh CPABHEHUE
aJbTEPHATUBHBIX BAPUAHTOB pelieHus
UCCIIEN0BATEIbCKUX u MPAKTUYECKUX 3a1ad4,
IIpeJIaracMbIX KOJUIEKTUBOM; OLICHUBATh




INOTCHIMAJIbHBIC BO3MOXHOCTH HO,ZIpa?;I[e.TICHI/Iﬁ 141

OTACIBHBIX HUCIIOJTHUTEICH IIpu PCIICHUHN
KOHCTPYKTOPCKHX 3ada4 pa3JIMIHOIO THUIIA.
BJ'I&I[GTBI - HaBBIKaMH PYKOBOJACTBA TBOPYCCKHUM

UCCIIEIOBATEILCKUM  KOJUIEKTHMBOM,  IIOJHOMOYMSIMU
NPUHATHS PEIICHUH TpU paclpeneseHUH 3aJaHud |
IIOCTAaHOBKE OOIICH 3a1auH;

- KOMITBIOTEPHBIMU MPOTPAMMAMHU TIJIAHUPOBAHUS pPabOThHI
(cereBble rpaMKu, MOTOKOBBIE AUATPAMMBI H T.I1.).

— CIMOCOOHOCTh OpHEH-
TUPOBAThCS B TOJHOM
CIIEKTpE HAy4YHBIX IPO-
oeM mpodeccuoHalb-
Hoit obmactu (ITK-1)

3HaTh: - NPUHLIUIIBI PACYETA CTPOUTEIHHBIX KOHCTPYKIIUH;
- TpeOoBaHUS  HOPMATHBHBIX  JOKYMEHTOB  TO
MPOEKTUPOBAHUIO CTPOUTEIIBHBIX KOHCTPYKIUMW 31aHUN U
COOPYKCHUMU.

YMeTh: - OpPUEHTHPOBATHCA B CHEKTPE HAYUYHBIX MPOOJieM
B 00JIaCTH CTPOUTEIBHBIX KOHCTPYKITUH;

- IPUMEHATh B MPAKTUKE MPOECKTUPOBAHUS CTPOUTEIBHBIX
KOHCTPYKIIMM COBPEMEHHBIE METOJbl pacueTra W JaBaTh
OLICHKY

TEXHUYECKOTO COCTOSIHUA JKCIUTyaTUPYEMBIX 3JaHUA U
COOPYKECHUH.

Bmagets: -  wmeTomamMm  pacdyeTa  CTPOMTEIIBHBIX
KOHCTPYKLIHHM;

- METOJaMH U CPEJICTBAMM TIOBBIIICHHS] KadecTBa
CTPOUTEIBLHBIX 00BEKTOB.

TemaTn4yeckoe coaep:kaHue JUCUUIVIMHBI (YUeOHOr0 Kypca)

Paznen, IHoapaznen, Tema
MOYJIb
Mertoauka noctaHOBKM | Posib sKkcrieprMeHTa B MPOBEACHUU HAYYHOTO HCCIeI0Ba-
AKCIIEPUMEHTA HUSA

DTarnbl MPOBEICHUS SKCIIEPUMEHTAILHOTO UCCIICIOBaHUS
HN3mepenue pe3ysbTaTOB W MOJYUYEHHUE SKCIICPUMEHTAIh-
HBIX JTAHHBIX

CraTucTuueckue MCTOAbI OOCHKH AJOCTOBCPHOCTHU I3KCIIC-
PUMCHTAJIBHBIX JaHHBIX

KommnbroTepasie cuctemMbl 00paOOTKHM CTaTUCTUYECKHUX
JAHHBIX AKCTIEPUMEHTAJILHOTO UCCIIEI0BAHUS

KHaCCI/I(pI/IKaHI/IH CTaTUCTUYCCKUX MECTOJOB H 00J1aCTh MX
IMPUMCHCHUA

[TocTpoeHre 3IEKTPOHHBIX TaOMUIl I 00pabOTKU pe-
3yJIbTATOB DKCIIEPUMEHTA

[IpoBenenne 3KCIEPUMEHTA C MOMOIIBIO UMUTAIIMOHHOU
MO/JIEJIN




OtoOpaxeHue W HMHTEpIIPETAIlUsl PEe3ylbTaTOB HKCIEPHU-
MEHTaJIbHOTO MCCIICIOBAHUS

FpeKO-JIaTI/IHCKI/IC KBaJpaTbl B IINIAHUPOBAHHUH OJSKCIICPpHU-
MCHTa

OO01mas TpyA0eMKOCTb JMCHUILTUHBI (yueOHoro kypca) — 6 3ET.




4. CTpyKTYypa " coepKaHue TUCHUILTUHbI

«MeTOoaUKA MOCTAHOBKH U IMPOBECACHHUA IKCIICPUMEHTA)»

Cemectp uzyuenus 1

HAaNMMCHOBAHHUC TUCHUIIIIMHBI

Pazpeu, Moapasnen, Tema Buabl yuedHo# padoTsl Heo06xoaumpble Dopmbl Pexomenny-
MoayJlb KonrakTHas padora CamocTosiTe1bHas pagoTa MaTepHuaJbHO- TeKy1ero eMasi JurTe-
(B yacax) TeXHHYECKHue KOHTPOJIs parypa (Ne)
BCEro @DopMbl IPOBEIEHUS JIEKIUH, (hopmbl oprauuzanuu pecypcbl (naumeno-
29 J1a00paTOPHBIX, NPAKTHYECKHX €aMOCTOAATEJbHOM BaHuUe oue-
E E §' §- 3aHATHI, MeTOAbI 00y4eHus1, % paéoThl HOYHOTO0
’E g g E ;; pean3ylolue NpuMeHsieMy10 § cpecTBa)
E g E a : 00pa30BaTeILHYI0 TEXHOJIOTHIO 2
Mertonuka Tema 1. Ponb 2 10 | Uzydenue u KOH- MyneTumenua Tectu- 1,2
IOCTAHOBKH | SKCIIEPUMEHTA B CIIEKTUPOBAHHUE o0opynoBaHue poBaHue
Y MPOBEJIE- MPOBEJICHUHN TEOPETUYECKOTO 10 MO-
HHS dKCIIe- HAaY4YHOT'O HC- Marepualia 1mno nyio 1
pUMEHTa clIeJOBaHUS TEME (TecT
JISL ca-
MOKOH-
KOH-
TPOJIs)
IIpakTnueckoe 2 KomnbsrotepHsiit npak- | 10 ITonroroBka k Komnerorepnsiii | 3amura 1,2
3ansTue Nel. THKYM MIPAaKTUYECKON KJ1acc 00111ero oT4yera
[Toctpoenue pabote MMOJIb30BaHUS o
ANEKTPOHHBIX C JOCTYIIOM B MpPaKTH-
TaONUIL AJIs UC- HNurepner YECKOU
XOIHBIX JaH- pabore 1
HBIX DKCIIEPHU- (otuer)
MEHTa
Tema 2. Dransl | 2 10 | M3yueHue u KOH- MynbeTumenua Tectu- 1,2
MPOBEICHUS CIIEKTUPOBAHUE obopynoBaHue poBaHUE
AKCIIEPUMEH- TEOPETUYECKOTO 10 MO-
TaJIBHOTO UC- Marepuaia mno nyiro 1
CJICTOBaHUS TeMe (Tect




N3mepenue pe-

MaTcpuraia 1o

U1 ca-
3yJIbTAaTOB U MOKOH-
MOJTyYeHHE KOH-

AKCIIEPUMEH- TPOJIsi)
TaJIbHBIX J1aH-
HBIX
[IpakTrueckoe Kommnbrorepnsrii mpak- | 10 [ToaroroBka k Kommnprorepusiii | 3amnura 1,2
3ansTue Ne2. THKYM MIPAaKTUYECKOU KJ1acc 0011ero oT4yera
KomnbrorepHas pabote M0JIb30BaHUs o
MOJIEITb IS MPaKTH-
Kputepus Xu- 4eCcKoMi
KBaJpar pabore 2
(oTuer)
Tema 3. Cratu- 10 | Uzydenue u KOH- MyneTumenua Tectu- 1,2
CTUYECKHE Me- CIEKTHPOBAHUE o0opyJOBaHUE | pOBaHUE
TOJIBI OTICHKH TEOPETUIECKOTO 0 MO-
JOCTOBEPHOCTH MaTepuasa 1o nymo 1
HKCIIEPUMEH- TeMe (Tect
TaJbHBIX J1aH- U1l ca-
HBIX MOKOH-
KOH-
TPOJIsi)
[TpakTryeckoe KomnbsrotepHsiit npak- | 10 [ToaroToBka k Komnbrotepusiit | 3amura 1,2
3ansTre Ne3. THKYM MIPAaKTUYECKON KJ1acc 00111ero oT4yera

KomnbrotepHast pabote MOJIb30BaHUS o

MOJIEITb JIIIsS MPaKTH-
kputepust Kpa- YECKOHU
Mepa-Yoia pabore 3
(otuer)

Tema 4. Kom- 10 | Uzydenue u KOH- MynsTumeaua Tectu- 1,2

NBIOTEPHBIE CH- CHEKTHPOBAaHUE o0opyJOBaHUE | pOBaHHE

cTeMbI 00pa- TEOPETUIECKOTO 0 MO-
OOTKH CTaTH-

nyno 1




CTHYECKUX TemMe (Tect

JTAHHBIX KCIIe- Ui ca-

PUMEHTAJILHOTO MOKOH-

HCCIIEIOBaHUS KOH-

TPOJIsI)

IIpakTueckoe Komnbrotepnsiit mpak- | 10 IToaroroBka k Komnbrotepnsiii | 3amura 1,2
3aHsiTue N4, TUKYM MPaAKTUYECKOU KJ1acc 001ero oT4eTa

KomnbrotepHas pabote 10JIb30BAHUS 1o
MOJIeb JIJIs MIPaKTH-
KpUTEpUs «yr- YECKOU
JIOBOE Mpeodpa- pabore 4
30BaHne Ou- (otuer)
mepa»

Tema 5. Knac- 10 | Uzydenue u KOH- MyneTumenua Tectu- 1,2
cudpukanus CIEKTUPOBAHUE o0opy/noBaHue | poBaHUE
cTaTucThuye- TEOPETUYECKOT O 0 Mo-

CKUX METOJIOB U MarepHaa 1o nymio 1
o0nacTh Ux TeMe (Tect
MPUMEHEHUS JUIS ca-
MOKOH-
KOH-
TPOJIsi)
[TpakTryeckoe KomnbsrotepHsiit npak- | 10 [ToaroroBka k Kowmmbrotepusiii | 3amura 1,2
3aHsaTHE Ne5. TUKYM MIPAaKTUYECKON KJ1acc 00111ero oT4eTa
[TnanupoBanue pabote 10JIb30BAHUS 1o

JKCIIEpUMEHTA MIPaKTH-

u 00paboTka YECKOU

JIAHHBIX C TI0- pabore 5

MOILBIO JIaTUH- (otuer)
CKUX KBaJ[PaTOB
Tema 6. Ilo- 10 | M3yueHue u KOH- MynbeTumenua Tectu- 1,2
CTpOEHHE dJIeK- CIEKTUPOBAHUE o0opy/noBaHue | poBaHUE
TPOHHBIX Ta0- TEOPETUYECKOT O 110 MO-




JUIT 71 00pa-

MaTepuaia 1o nymio 1
0OTKU pe3yJib- TeMe (Tect
TaTOB KCIEePHU- Ui ca-
MEHTa MOKOH-
KOH-
TPOJIs)
[IpakTrueckoe Kommnbrorepnsrii mpak- | 10 [ToaroroBka k Kommnprorepusiii | 3amnura 1,2
3aHsTHE Neb. THKYM MIPAaKTUYECKOU KJ1acc o0miero oT4yera
CpaBHHUTEIb- pabote MOJIb30BaHUS 1o
HBIN aHAJIN3 [IPaKTU-
Kputepust Xu- YeCKOM
KBaJIpaT U Kpu- pabote 6
tepust Kpamepa- (oTuer)
Yoanma
Tewma 7. [Ipose- 10 | M3yueHue u KOH- MynsTumeauna Tectu- 1,2
JICHHUE DKCTIe- CIEKTHPOBAHNE o0opyIoBaHUE | pOBaHHE
pPHMEHTa C TI0- TEOPETUYECKOTO 0 MO-
MOIIIbIO UMHTA- Marepuaia 1o nyio 1
LIUOHHOW MO/Jie- Teme (Tect
T JUIs ca-
MOKOH-
KOH-
TPOJIs)
[IpakTHueckoe Kommnberotepnsrit mpak- | 10 IToaroToBka k Komnerorepnsiii | 3amura 1,2
3ansTue Ne7. TUKYM MIPAKTUYECKON KJ1acc o0IIero oTyera
[TocTpoenwue pabote MOJTb30BAHUS o
UMHTALUOHHON MIPaKTH-
MOJENN IS YECKOU
MOJTyYEHHUsI CTa- pabote 7
THUCTUYECKUX (oTuer)
JTAHHBIX
Tema 8. O106- 10 | Uzyduenue u KOH- MynsTumeaua Tectu- 1,2
pa’keHHe U UH- CHEKTHPOBAHUE 00OpyJIOBaHHE | pOBaHUE




TepIpeTanus TEOPETUYECKOTO 10 MO-
pE3yJIbTaTOB MaTepuaa 1o nyio 1
JKCHEPUMEH- TemMe (tect
TaJIbHOI'O UC- Ui ca-
CJIeZIOBaHUS MOKOH-
KOH-
TPOJIsT)
[IpakTueckoe Kommnbsrotepnsiit mpak- | 10 IToaroroBka k Kowmnprotepnsiii | 3amura 1,2
3ansaTue Ne§. TUKYM PaKTUYECKOH KJ1acc o011ero oTyera
[Toctpoenue pabote 10JIb30BAHUS 1o
JrarpaMmm IIPAKTH-

O0TOOpaXKArOIIUX YECKOU
pe3ybTaThl pabore 8

AKCIIEPUMEHTA (otuer)

Tema 9. I'peko- 10 | M3yueHue u KOH- MynsTumeauna Tectu- 1,2
JATUHCKUE CIEKTUPOBAHUE o0opy/noBaHuEe | poBaHUE
KBaJ[paThl B TEOPETUIECKOT O 10 MO-

IIJIAHUPOBAHUU Marepuaia 1o nyio 1

JKCIIEPUMEHTA TeMe (Tect

JUIs ca-
MOKOH-
KOH-
TPOJIs)

[IpakTHueckoe Kommnberotepnsrit mpak- | 10 IToaroToBka k Komnerorepnsiii | 3amura 1,2

3aHsaTHE Ne9. TUKYM MIPaKTUYECKON KJ1acc o0IIero oTyeTa
[Toctpoenue pabote M0JIb30BAHUS 1o
IpEKo- MPAKTH-
JIATUHCKUX YECKOU
KBaJ[paToB U pabote 8
IIPOBE/ICHHE (oTuer)
JUCIIEPCUOHHO-

r'0O aHaJIu3a pe-
3yJIbTATOB JKC-




‘ NEPUMECHTA

Hroro:

18

18

36

216




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI K IPOMEKYTOYHOM aTTeCTAINH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYyCKa

Kputepuu 1 HOpMBbI OLIEHKH

3auer

JlomyckaroTcs Bce

OneHka «3a4TE€HO» CTABUTCSI CTYIEHTY, MPOSBUBILIEMY 3HAHUS
MPOTPaMMHOT0 MaTepuaia, OOHapyKUBIIEMY MOHUMAaHUE U Tpak-
TUYECKOE UCIOJIb30BaHUE YyUeOHOr0 MaTepuana, Uiu JO0MyCTUBIIIE-
My HETOYHOCTHU B OTBETE, HO 00JIa/latolieMy HEOOXOIUMBbIMU 3Ha-
HUSIMU U YMEHUSIMU JJISI UX YCTPAHEHUS IPU KOPPEKTUPOBKE.

OneHKa «HE 3a4T€HO» CTaBUTCS CTYACHTY, HMMEIOUIEMY CYIlle-
CTBEHHbIE TIPOOEbl B 3HAHUU OCHOBHOI'O MaTepHalia Mo Mporpam-
Me, a TaK)Ke JOMYyCTUBIIEMY MPUHIIUIIMATIbHBIC OMIMOKH MPU U3J10-
KECHUU MaTepHaia.




6. Kputepun u HOpMbI OLIECHKH KYyPCOBBIX padoT (IIPOEKTOB)

[To auctuUIUIMHE TaHHBINA pa3/iell He MPeyCMOTPEH.

7. IllpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypCcOBbIX, pedepaTosB,
KOHTPOJILHBIX, pACYeTHO-TPa(hueCKux u ap.)

[To nucuuIIMHEe TaHHBIM pa3Aesn He MPETyCMOTPEH.



8. Bompocs! k 3auery

Ne i/ Bomnpockl

1 Pob skcnieprMeHTa B MPOBEICHUU HAYYHOT'O UCCIIEIOBAHMUS

2 CucteMHbBIC TPOTrPAMMHBIC CPEACTBA, MX HA3HAUYCHUS U XapaKTEPUCTHKH.

3 [TocTpoenne AMeKTPOHHBIX TAOIHIT 711 UCXOTHBIX JaHHBIX YKCIIEPUMEHTA

4 Oco0GeHHOCTH TOCTPOSHUS TPEKO-IATUHCKUX KBAJAPATOB U MPOBEICHUE
JTUCTIEPCHOHHOTO aHAJIN3a PE3YJIhTATOB SKCIIEPUMEHTA

5 VYpasienue, oOpaTHas CBsI3b, 00bEKT yIIPABICHUS.

6 ['peko-naTUHCKKE KBaAPAThl B TUITAHUPOBAHUU SKCIIEPUMEHTA

7 MoenrpoBaHue MPOU3BOICTBEHHBIX porieccoB B MS Excel

8 [TocTpoenue auarpaMm O0TOOPaKAIOIIUX PE3yIbTaThl IKCIIEPUMEHTA

9 «[louck pemenusi» B8 MS Excel

10 [TocTpoeHne AMHAMHYECKUX MOojelel mpou3BozcTBa B MS Excel

11 OTtoOpaxkeHre 1 UHTEPIIPETAIUS PE3YJIbTATOB SKCIIEPUMEHTAIIBHOTO HC-
CJICJIOBAHUS

12 [TocTpoenne UMUTAITMOHHOM MOJIEIH JIJISl TIOJTYYEeHHS CTATUCTUY €CKUX
JTAHHBIX

13 [TocTpoeHune AIeKTPOHHBIX TAOIHIT 711 HCXOTHBIX JaHHBIX YKCIICPUMEHTA

14 V3mepenne pe3ynbTaTOB M MOJTYyYEHNE IKCIIEPUMEHTAIBHBIX JaHHBIX

15 KomneroTepHass MOAENb i KpUTEPUsT XHU-KBaIpaT

16 CraTucTUYecKre METObI OIICHKU JJOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX
JTAHHBIX

17 Kommnerotepnas mozaens st kpurepusi Kpamepa-Yamma

18 KomrmbroTepHbie cucteMbl 00pab0TKH CTaTUCTUYECKUX JAHHBIX dKCIIEPU-
MEHTAJILHOTO MCCIICTIOBAHUS

19 KoMmbroTepHas Moziens A1 KpUTepus «yrioBoe npeodpaszoBanue Ou-
nepay

20 Kinaccuduxanuys cTaTUCTUYECKUX METOJIOB U 00J1aCTh UX MPUMEHCHUS

21 [TnanupoBanHue SKCIEpUMEHTa U 00pabOTKa JAaHHBIX C TOMOIIBIO JaTHH-
CKUX KBaJIpaTOB

22 [TocTpoenue MeKTPOHHBIX TaOIHIL 1711 00pabOTKH Pe3yIbTaTOB IKCIIE-
pUMEHTa

23 CpaBHUTENBHBIN aHAIN3 KpUTepus XHU-KBajpaT u kputepus Kpamepa-
VYoua

24 [TpoBeeHME SKCIEPUMEHTA C TIOMOIIIHI0 UMUTAITMOHHOW MOJICITH

25 [TocTpoeHre UMUTAITMOHHOW MOJIEIH JIJISl TIOJYYCHHSI CTATHCTHY €CKUX
JTAHHBIX

26 OTtoOpaxkeHne 1 HHTEPIIPETAIUS PE3YIHTATOB SKCIIEPUMEHTAIIBHOTO HC-
CJICIOBAHUS

27 DTanbl TPOBEICHUS SKCIIEPUMEHTAIHLHOTO UCCIEA0BAHUS

28 MonenupoBaHue HEICTCPMUHUPOBAHHOCTH IMPOU3BOICTBEHHBIX CHCTEM C
MTOMOIIIBIO JIEKTPOHHBIX TAOJIMI]

29 OCHOBHBI€ 3JIEMEHTHI U MOHSATUS CUCTEMHON JTUHAMUKU




30

JIucKkpeTHO-COOBITUITHOE MOIETMPOBAHUE KAK MHCTPYMEHT MOIEPIKKU
NPUHSTHUS PEIICHUN B JIOTUCTUKE

31 KoHuenTyanabHble MOIETTH B CHCTEMHOM TUHAMUKE

32 IlonsTue 06paTHOI CBSI3M B TUHAMUYECKHX CHCTEMaxX

33 Krnaccudukaiuys pealbHBIX CHCTEM B UX MOJIeIIeH

34 CucTteMbl ynpaBlieHUs] MATEpUATbHBIMU TOTOKAMHU

35 BBoj 1 pegakTHpoBaHUE TEKCTA: U3MEHEHUE MIpU(Ta, HHTEPBAIOB MEXK-
Iy CTpOKaMH, BEIpaBHUBAHHUE TEKCTa, H3MEHEHUE TpaHull ad3ana, moJ-
yépKUBaHHE, IeYaTh TEKCTa B KOJIOHKAX.

36 CoxpaHeHue TeKcTa, 3arpy3ka ¢aiiia Ha SKpaH, epe3anuch Ha IPYyrou
THCK. (hopMaTUpOBaHKE AMUCKA.

37 KonupoBanue TekcTa pa3andHbIME CIIOCO0aMHU, epeMeIleHNe TEKCTa
pa3IMYHBIMH CTIOCO0AMHU, YAAJICHUE TEKCTA.

38 DKCIIePUMEHTAITBHBIC MOJICIIH

39 [TapameTpsl CTpaHUIIBI, TPEABAPUTENBHBII MPOCMOTP, CO3TaHUE KOJIOH-
TUTYJIOB, NI€YaTh TEKCTa

40 BcTaBka B TEKCT U peIaKTUPOBAHUE PUCYHKOB U3 TpapUUECKUX PEIaKTO-

pOB.




9. ®OHJ OLIEHOYHBIX CPEACTB I POBEAeHUs MMPOMEKYTOYHOM aTTe-
CTAlUM 00y4AKOLIUXCS M0 TUCHUIINHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

Kox koHTpoOIHpYe-
Ne KonTposmpyembie pa3aesibl A POJIIpY HaumenoBanmue
MO KOMIIETeHIINH
n/n (TeMbl) TUCHMILTHHBI OLIEHOYHOI0 CPeICTBA
(UJ1M ee 4acTH)
1 MertoiMKa OCTaHOBKH U MTPOBE- OIIK-1;0IIK-2; KommnekT oTueToB 1o
JICHUs DKCIIEPUMEHTA OIIK-4; OIIK-5; NPaKTUYECKUM paboTam
OIIK-7;IIK-1 1-8

9.2. TunoBbIe KOHTPOJIbHBIE 32IaHUS WIH MHbIE MATEPHAJIbI, HCOOXOAUMbIE
JJI51 OLeHKM 3HAHUI, YMEHHM I, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, Xa-
PAKTEPHU3YIOIIKX ITANbI GOPMUPOBAHMS KOMIIETEHIMH B IpoLiecce 0CBOCHUSA
o0pa3oBaTeJIbHOM NPOrPaMMBbI

9.2.1 TecT A1 CAMOKOHTPOJIS O Kypcy «MeToaAuKA NOCTAHOBKYU M MPOBe/ie-
HHS IKCIIEPUMEHTA» HE MPEIyCMOTPEH.

9.2.2 KOMILIEKT 0TYeTOB 10 MPAKTHYECKUM padoTam.

IIpakTuueckoe 3ansaTue Nel. IlocTpoeHue 3J1eKTPOHHBIX TA0JMI JJIS HCXO/I-
HBIX JIAHHBIX IKCIIEPUMEHTA

3amaHue: MOCTPOUTH AIEKTPOHHBIE TAOJUIIBI JJIS1 UCXOAHBIX JAHHBIX SKCIIEPH-
MEHTA.

OnucaresbHas uHGopManMOHHAsE MoAeJIb. Ha nmepBoM 3tane uccienoBaHus
00bEKTa WU TIpoliecca OOBIYHO CTPOUTCS OnucaTeIbHas HHPOpMaIMOHHAS MO-
nenb. Takas MOIeNb BBIICIISIET CYILIECTBEHHBIE, C TOUKHU 3PEHUS LIeJIeil TPOBOIH-
MOTO UCCJIEIOBaHUSI, TapaMeTPhl 00bEKTa, a HECYIIIECTBEHHBIMH ITapaMeTpaMu
npeHeOperaer.

dopmanuzoBaHHasi MojJesib. Ha Bropom sTane co3naercst hopmaniv3oBaHHas MO-
JieNb, T. €. ONucaTeNbHas nH(pOopMaIMOHHAs MOJIeNb 3aMMUCHIBACTCS C TIOMOIIBIO
KaKoro-1m0o popManbHOTO si3bIKa. B Takoit Mojenu ¢ moMotibio Gopmys, ypas-
HEHUU WM HEPABEHCTB PUKCUPYIOTCSA (POpMaIbHBIE COOTHOIIECHUS MEXKITY
HayaJbHBIMU U KOHECUHBIMH 3HAYEHUSIMU CBOMCTB OOBEKTOB, a TAK)KE HAKJIaAbIBa-
FOTCSI OTPAHUYCHUS HA IOMYCTUMbIEC 3HAUYCHUS STUX CBOMCTB.

OpHako J1aneko He BCerjaa yJaaeTcst HaTu (hopMyJibl, SIBHO BBIPAXKAIOIIUE UCKOMBIC
BEJIMUMHBI Yepe3 UCXOAHBIC IaHHbIC. B TakuX ciydasix UCHOJIb3YIOTCS TPUOIIH-
YKEHHbIE MAaTEMATHYECKUE METO/IbI, ITO3BOJISIOIIUE MMOJTy4YaTh PE3yJIbTaThl C 3aJaH-
HOW TOYHOCTBIO.

KomnbroTepHas moaenb. Ha Tpetbem sTane HeobxoauMo (popmMann3zoBaHHYIO
UH(OPMAITMOHHYIO MO/JIETh MPEe0Opa30oBaTh B KOMIIBIOTEPHYIO MOJIENb, T. €. BBIPa-
3UTh €€ Ha MOHSATHOM JIJIs1 KOMIIbIOTEpA si3bIke. CylIeCTBYIOT pPa3IMYHbIC ITYTH I0-
CTPOEHUSI KOMITBIOTEPHBIX MOJIENIEH, B TOM YHUCIIE:

- CO3/IaHHE KOMITHIOTEPHOU MOIENU B (popMe TTPOeKTa Ha OJHOM U3 SI3BIKOB IMPO-



rpaMMUPOBAHUS;

- IOCTPOECHUE KOMITBIOTEPHOU MOJENH C UCTIOIH30BAHUEM AJIEKTPOHHBIX TaOJIHI]
WJIU APYTUX OPUIOKEHUN: CUCTEM KOMIIBIOTEPHOTO YEPUYEHHUS, CHCTEM YIIpaBIIE-
HUs 0a3aMM JTAHHBIX, TEOUH(POPMAIIMOHHBIX CUCTEM U T. II.

B nporiecce co3nanusi KOMIBIOTEPHON MOJIEHN MOJE3HO pa3paboTaTh y100HBIN
rpaduueckuit uHTEpdeEiic, KOTOPHINA MO3BOIUT BU3YATU3UPOBATh GOPMATILHYIO
MOJENb, a TAKKE PEATU30BaTh UHTEPAKTUBHBIN JUAJIOT YEIOBEKA C KOMIIBIOTEPOM
Ha JTalle UCCIICTOBAHUS MOJEIIH.

KomnbioTepHblii 3kcniepuMenT. YeTBepThIil 3Tam Uccie0BaHus HH(POPMALIMOH-
HOW MOJIEJIM COCTOUT B MPOBEAECHUH KOMITBIOTEPHOTO 3KCIIEpUMEHTa. Eciu Kom-
MBIOTEPHAsI MOJIEJIb CYIIECTBYET B BUJIE IPOEKTA HA OJHOM U3 S3bIKOB IPOTpaAM-
MHUPOBAHMUS, €€ HY>KHO 3aITyCTUTh Ha BBINOJIHEHUE, BBECTU UCXOAHBIC TAHHBIC U
MOJYYUTh PE3YJIbTATHI.

Ecnu koMInbroTepHast MOJIEINIb UCCIIENYETCSA B IPHIOKEHUH, HAIIPUMED, B DIICK-
TPOHHBIX TaOJIUIAX, TO MOKHO TIOCTPOUTH IUarpaMMy WU Tpaduk, MpOBECTU
COPTHPOBKY M MOUCK JAHHBIX WJIH UCIOJIb30BATh IPYTHE CIECHUATN3UPOBAHHBIE
METO/Ibl 00PaOOTKH JIaHHBIX.

[Ipu ucnonp30BaHUU TOTOBOM KOMIIBIOTEPHON BU3YAJIbHOM MHTEPAKTUBHOU MOJIE-
JI1 HEOOXOJIMMO BBECTU MCXOJIHBIE IAHHBIE, 3aITyCTUTh MOJIENb HA BHITIOJHEHUE U
HaOJII0aTh U3MEHEHHE 00bEKTa M XapaKTePU3YIOIIUX €TI0 BEJTUYHH.

B BUpTyalIbHBIX KOMIBIOTEPHBIX JTAOOPATOPUSIX MOKHO MPOBOAUTH SIKCIIEPUMEHTHI
C peasibHBIMH 00BbeKTaMu. {7151 7TOT0 K KOMIBIOTEPY NPUCOCTUHSIOTCS TaTYNKH
U3MEpPEHUs PU3NYECKUX TapaMeTPOB (TeMIEpaTyphbl, JaBJIEHUS, CUIIbI U JIp.), JaH-
HbIE U3MEPEHUN TIepeatoTCs B KOMIBIOTEP U 00padaThIBalOTCsI CHEIUaIbHON TIPO-
rpamMMoii. Pe3ynbTarsl SKCiepuMeHTa B BUE Ta0yuil, rpad)MKoOB U Juarpamm
OoTOOpaxaroTcsl Ha PKpaHe MOHUTOPA U MOT'YT OBITh pacrieyaTaHbI.

AHaJIN3 MOJYyYEeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA MCCJIeyeMOil MOIeIN.
[14TBIii 3TAN COCTOUT B aHAJIN3E MOJTYYEHHBIX PE3YJIbTATOB U KOPPEKTUPOBKE HC-
cieayeMoi Mojienu. B citydae HECOOTBETCTBUS PE3YJIbTATOB, OJTYYEHHBIX TIPU
MCCJIeIOBAaHUM UH(POPMAITMOHHON MOJIEIH, U3MEPSIEMBIM ITapaMeTpaM peasibHbIX
00BEKTOB MOXKHO CJI€NaTh BBIBOJI, YTO HA MPEIBLIYIINX dTaNax MOCTPOSHUS MOJIe-
71 OB TOMYIIIEHBI OMOKU UM HETOYHOCTH.

Hampumep, npu nocTpoeHUH ONMMUCaTETLHON Ka4eCTBEHHON MOJIETIN MOTYT OBITh
HETMPaBWIHLHO OTOOPaHBI CYIIECTBEHHBIE CBOMCTBA OOBEKTORB B Mpoiiecce hopMma-
JU3aIuy MOTYT OBITh JOMYIIEHBI OMMOKK B popmysax u T. 1. B aTux cimydasx
HEO0OXOIMMO MTPOBECTU KOPPEKTUPOBKY MOJIEIH, MPUYEM YTOUYHEHHUE MOJICITH MO-
JKET MPOBOJAUTHCS MHOTOKPATHO, MOKA aHAIU3 PE3yIbTATOB HE MOKAXET UX COOT-
BETCTBUE U3y4aeMOMY OOBEKTY.

IHocTpoenue 31eKTPOHHOM Ta0JIUIbI JJIS CTATUCTHYE6CKOH 00padoTKH pe-
3yJIbTATOB 3KCIEPUMEHTA (IPOBEPKA CTATUCTUYECKON OJJTHOPOJIHOCTH JKCIIe-
puMeHTAILHON U KOHTPOJILHOM rpynn HAOII01eHNIH)



A B c D 2

Konuuectso KonuuectBo

Komnuectso | Kommuectso 6AILIOB i-1'0 6aII0B i-ro

0aJuIoB I-ro 0ajuIoB I-ro U — CTY/ICHTA
Homep CTyIeHTa CTyncCHTa KOHT}I])- Ip. 10- 3Kc}1;ep. Ip.
KOHTp. Ip. 10 | OKCIEP. IP. 10 | SKCIIePH- | IMOCIE YKCIIe-
OKCIICPUMCHTA | SKCIICPUMCHTA MEHTa pUMEHTa

1 12 9 13 15
> 19 19 21 31
3 23 8 24 17
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 9 10 10 23
9 27 37 29 50
10 42 39 45 o1
11 44 13 a4 21
12 31 37 32 o1
13 47 26 46 49
14 11 12 10 22
15 43 39 44 20
16 34 27 35 ad
17 40 14 41 22
18 13 39 L7 52
19 22 9 20 16
20 37 19 41 2
21 29 43 30 52
22 41 30 45 >0
23 14 16 15 23
24 31 41 32 o1
25 42 27 42 29
26 10 44 12 52
27 36 31 38 50
28 40 15 43 26
29 29 45 33 52
30 8 42 11 o2
30 16 33 19 51
33 50 46 52 22
34 35 10 35 1>
35 49 49 50 52
36 37 28 39 o1
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
40 39 44 41 >0
41 49 52
22 37 a7
43 11 20
44 29 42




A B C D E

KoanuectBo KonnuectBo

KonnuectBo KomanuectBo i .
- - OaJuIoB I-T0 OaJuIoB I-TO
0aJuIoB 1-ro 0aJuIoB I-Tr0 c
Howmep CTyJICHTa CTyJICHTa TyAcHTa CTyAcHTa
KOHTP. Tp. MO- JKCTEp. TP.
KOHTp. TP. 10 | 3KCHEp. I'p. 110
CJIe BKCIEpHU- | TOCIe IKCIIe-
IKCIIEPUMEHTA | IKCIIEPUMEHTA
MEHTa pUMEHTa
45 41 51
46 32 52
47 47 52
48 13 26
49 50 52
50 35 50
51 43 52
52 15 22
53 39 51
54 36 51
55 48 52
56 13 25
57 46 52
58 24 32
59 10 16
60 14 23
Cpeonee 29,5 28,4 31,0 39,2
Jucnepcus 158,56 184,81 160,10 191,30

Cpeonee Beraucinsercs mo popmyne =CP3HAY (B2:B61) ¢ mocnemyromum Tupa-
x)uposanuem 1o crouodnam C,D,E
Jlucnepcus Beruucnsercs no opmyne ={UCII (B2:B61) ¢ nocnenyromum Tupa-
»KupoBanueMm 1o crojoram C,D,E

Te xe manHbIie ¢ MpeoOpazoBaTh B TAOIUILY MOPSAKOBBIX JAHHBIX C TTOPSI-
KOBOH IIKaJI0, MMEIOIIEH 3aJaHHOe YUCIIo Tpanamuit (3, 5, 7). K momyuennoi
Ta0JIHIIEe HA CIEAYIOIIEM 3aHATUN OyIeT MPUMEHEH KPUTEPUM XU-KBaJAparT.

IIpakTnueckoe 3anaTue Ne2. KomnbrorepHas MoJesb A5l KpuTepus Xu-
KBajJpat

Llenb paboThL: nOCmMpoums 21eKMpoOHHYI0 MAOIUYY, ONPedesTIOUYIO
0OHOPOOHOCMb/HEOOHOPOOHOCHIb 08YX CIMAMUCIMUYECKUX 8blOOPOK HA 3A0AHHOM
VPOBHE 3HAYUMOCIU D.

3ajaHne Ha PEUICHHE 3a/1a4n

B kadecTBe mpuMmepa paccMaTpPHBAIOTCS JBE BHIOOPKHU IO PE3yJIbTaTaM
oOcJeIOBaHMS TPYIIN YYAIIUXCS.

CpenctBamu MS Excel BuuMCHAOTCS 3HAYCHHWE KPUTEPUS XHM-KBaaparT U
OTIpEJIEISIETCS CTENeHh YBEPEHHOCTH B OJHOPOIHOCTH/HEOHOPOIHOCTH BHIOOPOK
Ha 3alaHHOM ypoBHe 3Haunmoctu p=0,05 (p=0,01).




Ilnan BbINOJIHEHUS PAdOTHI

1. BriOepute UCXOJIHBIE BHIOOPKH.

2. Iloctpoiite BeruncauTenbuyo Tabaumy B MSEXcel.
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Conepsxkanue oT4yera
l. THUTYNBbHBIN JIUCT.
1. HasBanue u 11e16 paboThI.
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IIpakTnueckoe 3ansaTue Ne3.

Komnbrorepaast Mmogeas s kpurepusi Kpamepa-Yaiaua

3ananme: HeoOxonumo npumeHuTh Kputepuit Kpamepa-Yanua, ocHOBaHHBIN Ha
CTaTUCTHUKE, JJISI IPOBEPKU TUIIOTE3bl PABEHCTBA MATEMATUUECKUX OKUIAHUMN HC-
M0JIb30BaTh.

Kpurepuit Kpamepa-Yanya umeeT npo3payHbiii CMBICT — Pa3HOCTh BRIOOPOYHBIX
CpeIHUX apuPMETUUECKUX JJI JIBYX BHIOOPOK JICJIUTCSI HA €CTECTBEHHYIO OIICHKY
CPEIHET0 KBaJpaTUYECKOr0 OTKJIOHEHUS ATOM pa3HOCTU. ECTeCTBEHHOCTh yKa3aH-
HOM OIIEHKH COCTOUT B TOM, YTO HEU3BECTHBIE CTATUCTUKY TUCTIEPCUU 3aMEHEHBI
UX BEIOOPOYHBIMU OIICHKaMu. 113 MHOrOMEpHOU IIEeHTpaIbHOM IIpeaeIbHOM Teope-
MBI ¥ U3 TEOPEM O HACJIEJOBAHUU CXOAUMOCTH BBITEKAET, UTO MPU POCTE OOBHEMOB
BBIOOPOK pacnpenenenue cratuctuku T Kpamepa-Yamya cXxoauTest K CTaHIapTHO-
My HOpPMaJIbHOMY paclpeiesICHUIO C MaTeMaTHYeCKUM oxkujianrem O u nucnepcu-
e 1. Urak, npu cnpasennuBoctr H, u 6onbmmx o0beMax BEIOOPOK pacipesnese-

HUE CTaTUCTUKU T mpuOIMXKaETCs C HOMOUIBIO CTAHJAPTHOIO HOPMAJIBHOIO pac-
npenenenus O(x), u3 TabIUL KOTOPOro ClIEAyeT OpaTh KPUTHUECKUE 3HAYCHUS.
W3 cka3aHHOTO BBILIE CIIEAYET, YTO MpUMEHeHue kpurepusi Kpamepa-Yamnua He
MeHee 000CHOBaHO, yeM IpuMeHeHue kputepus CterofeHTa. JlonoaHuTenbHoe
PEUMYILECTBO - He TpedyeTrcs paBeHcTBa nucnepcuit D(X)=D(Y).
Pacnpenenenne cratuctuku T He sBigercs pacnpeaenenieM CTbIOJEHTa, OJJHAKO
Y paclpeaeIeHNe CTATUCTHKY t, KaK IOKA3aHO BBIIIE, HE SIBJSETCS TAKOBBIM B pe-
aJIbHBIX CUTYalUsX.

( mnrata 3 yueobnuka OpiioBa B.U. http://orlovs.pp.ru/stat.phplTokaszano, uato
IPEINOCHUIKH IBYXBBIOOpOUHOTO KpuTepusi CThIOJIEHTa, KaK MPAaBHUJIO, HE BBIMOJ-
HAIOTCS. J{7151 IpOBEpKH OJHOPOAHOCTH MAaTEMAaTUYECKUX OKUJIaHUN BMECTO KpPHU-
tepusi CThIOZICHTA MpeJIaraeTcs NCIoIb30BaTh kputepuii Kpamepa-Yamga. O0-
CYKIA0TCS HEMMapaMeTPUUECKNE KPUTEPUH JIJIsI TPOBEPKH TUITOTE3BI OJTHOPOJHO-
cti (YHKIMIA pacipe/esiCHUsI. )



http://orlovs.pp.ru/stat.php

IIpakTH4yeckoe 3ansitue Ne4.

KomnbroTepHas Mmojesb 1 KpUTEPHUsi «yrjioBoe npeodpazoBanne Ouiepa
3ananue: [locTpouTh KOMIBIOTEPHYIO MOJIENH JJIs KpUTepus «YTI0Boe nmpeodpa-
3oBanue duiepay.

JIJ1s1 OLIEHKH CTaTUCTUYECKOW OJHOPOIHOCTH XapaKTEPUCTUK IKCIIEPUMEHTAIbHON
¥ KOHTPOJILHOM TpyII UCIOIB30BaTh kKputepuil duiepa. Beibop kpurepus mpo-
U3BEJICH Ha OCHOBAaHUU pexkoMeHaanuil npeaioxenubix [1.A. HoBukoBbim B «CTa-
TUCTUYECKHE METObI B II€JarOTUYECKUX UCCIIEIOBAHUSX», U CBSI3aH C TEM, YTO
JAHHBIN KPUTEPUI MTO3BOJISET CAEIATh 3AKII0YEHUE O CTATUCTUYECKON OJTHOPO/I-
HOCTH/HEOTHOPOAHOCTH OXKHUIAEMbIX CPETHUX 3HAUCHUHN (MaTeMaTHYECKOTO 0XKH-
JAHUs1) UCCIIEyEMOTr0 TOKa3aTessl IPU TOM, YTO AUCHEPCUH BIOOPOK pa3anvaroT-
cs. Paznuume nucnepcuii ObUIO BBISBICHO HA IEPBOM 3Tare 00pabOTKU JaHHBIX, U
CTaJIO IPEMSATCTBUEM JJIsI IPUMEHEHHSI TPAAUIMOHHOTO t-Kkputepus CThIOJEHTA.

B knure /[.A.HoBuKOBa HCIIOIB30BaHbl KpUTUUECKUE 3HAUEHUS KaK pa3 1A t-
KpPUTEPUs1, YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO U JAAa€T MPUOIU3UTEIbHBIE pe-
3ynbTaThl. Mcnons3oBanue 3HayeHus T,,=1,96 ypoBHs yBepeHHOCTH 95% roBoput
0 TOM, 4TO 00OBEM BBIOOPKHU MPEANOIaraeTcsi O4eHb OOJIBIITNM (0003HAYAETCS TIPO-
CTO KaK O€CKOHEUHBIH, TO €CTh Peub UAET O MPEAETbHOM 3HAUEHUH NPU BO3pACTa-
HUU 00BbEMA).

AJITOPUTM ONIpeIeNEeHUs JOCTOBEPHOCTH COBIIAICHUN U Pa3IN4UI XapaKTEPUCTUK
CpPaBHUBAEMBIX BBIOOPOK ISl SKCIIEPUMEHTAIBHBIX JaHHBIX, I3MEPEHHBIX B LIKAJIE
OTHOILIEHHH, C MOMOIIBIO KpuTepus Duiiepa BKIIOYAET CICTYIOMINE [IATK:

1. BeIyucauTh 17151 CpaBHUBAEMBIX BBIOOPOK T ,y— SMIIMPUYECKOE 3HAYECHUE KPU-
Tepusl.

2. CpaBHHTB 3TO 3HAYEHUE C KDUTHUYECKUM 3HAYEHUEM.

IIpakTuyeckoe 3ansaTue NeS.

IIlnanupoBaHue IKCIEPUMEHTAa H 00pa00TKA JAHHBIX € OMOIIBIO JIATHHCKHUX
U I'PEKO-JIATUHHCKUX KBA/IPaTOB

3ananue: CIUIaHUPOBATH IKCIIEPUMEHT M 00padoTaTh JaHHBIE C IOMOIIbIO
JIATHHCKHUX U IPEKO-JIATHHCKHUX KBA/IPATOB

[Ipennonoxxkum, HAMPUMEP, YTO IKCIIEPUMEHTATOP UCCIIETYET BIUSIHUE MATH pa3-
JUYHBIX (POPMYIT B3PHIBUATON CMECH, UCTIOJIb3YEMbIX MPHU MTPOU3BOACTBE TMHAMU-
Ta, Ha HaOJt01aeMyt0 CUITy B3pbIBa. CMeCh M0 KaXK0i U3 (opMyI1 MPUTrOTABIUBA-
€TCs U3 APTHH CHIPbsi, 00EM KOTOPOI TTO3BOJISIET MPOBEPUTH HE O0JIee MSATH
dbopmyi. [Janee cmecu mpUroTaBIMBalOTCS HECKOJIBKUMU ONIEPATOPAMH, KOTOPBIE
MOTYT CYIIECTBEHHO Pa3IN4aThCs M0 KBaTU(UKAIIUUA U OTIBITY. Takum o0pazom,
OKa3bIBAETCA, YTO IJIaH IKCIIEPUMEHTA J0JHKEH MPETyCMOTPETh «YCPEAHEHHUE)
BIIMSIHUS IBYX BHEITHUX (DAKTOPOB — MAPTUH ChIPhs U onepaTopoB. [aH, mo3Bo-
JISTIOIUN PEIIUTh ATy 3a7a9y, COCTOUT B TOM, YTOOBI IPOBEPUTH KAXKIYIO GOPMYITY
CMECH B TOUHOCTH OJMH pa3 B KAXJA0W NapTHH ChIPbSI B TOYHOCTHU 110 OJHOMY pazy
KKJIBIM U3 TISTH oriepaTtopoB (Tadu. 1). Tako# miaH Ha3bIBAETCS JTATUHHCKUM
kBagpatoM. OTMETUM, 4TO HAOJIIOICHUS PACTIOIOKEHBI KBAJPATOM, a TSATh (Hop-
My (006paboTok) 0603HaueHb! TaTuHCKuMU OykBamu A, B, C, D u E — stum u



OOBSCHSETCS] HA3BaHUE «IATHHCKUN KBaapaT». BUAHO, 94TO KaK MapTHH CHIPHS
(cTpoKM), TaK U onepaTophl (CTOJIOIBI) OPTOTOHAIBHBI 00padOTKaM.
Tabnuna 1 - JlatuHCKUI KBagpat s 3a1a4u 0 GopMyiiaXx B3pbIBYATON CMECH

Oneparopst
ITaprtuu
CHIpbS
1 2 3 4 5

I A=24 B =20 C =19 D=24 E =24
2 B =17 C =24 D =30 E =27 A =236
3 C =18 D =38 E=26 A =27 B =21
4 D =26 E =3l A=26 B =23 C =22
5 E =22 A =30 B=20 C=29 D =31

JlaTuHCKUME KBaJpaThl MPUMEHSIOTCS JJIsl TOTO, YTOOBI UCKIJIFOUHUTH JIBA BHEIITHUX
MCTOYHUKA HEOJTHOPOJHOCTH, T. €. YTOOBI 00€CTIEYUTh CUCTEMAaTHYECKOE IPYIIH-
poBaHuE B OJIOKH MO JIBYM HampaBieHUsM. Takum o0pa3oM, CTPOKU U CTOJIOIIbI, B
CYILIHOCTH, MPEJCTABISAIOT COOOW 1Ba OTPAaHUYEHUS HA paHIOMU3ALIHIO.

B o6miem ciydae maTUHCKMA KBaapat s p (akTOpoB WM JJATUHCKUM KBajIpaT
PXP — 9TO KBAIpaT, COCTOSILIHI U3 P CTPOK U P cTon6ros. Kaxas u3 p? momy-
YaIOIINXCS TYEEK COJAEPIKUT OJIHY U3 P OYKB, COOTBETCTBYIOLIUX 00pabOTKaM,
npuyeM Kaxaas OykBa BCTpEUAETCs B KaXKI0W CTPOKE U KaXOM CTOJIOIE OJAUH U
TOJBKO OAWH pa3. Huxke naHbl npuMepsl JaATUHCKUX KBAJApPaTOB:




NapTuK coipba

E D E F H 1 J K L M N (o] P
Onepatopbl p= 5 Onepatopbl y(j.)
Dopmynbl 1 2 3 4 &3 Qopmynsl 1 2| 3 4 5|Cymma
1 24 20 19 24 24 111 1 24 20 19 24 24 111
2 17 28 A7) 27 29| 128 2 17| 28| 27 27 29 128
3 18 38 26 27 21 130 NapTum coip| 3 18 38 26 27, 21 130
4 26 31 21 27 22( 127 4 26 31 21 27 22 127
5 22 26 29| 22 30( 129 5 22| 26| 29 22| 30| 129
107 113 122 127 126 i k) Cymma 107 143 122 127 126]00 65|
1|a B C D E v}
2B A E C D yi.1.) A 135
3|c D A E B yi.2.) B 101
4|p E B A C yi.3.) [ 112
s|e c D B A yi.4.) o] 146
y(.5.) E 131
Caogur 1]
15625
A B C D E SS obLy 526|M(Y"2)-[M(Y)]"2 06wan aucnepeua * ph2
B A B C D 5SS cbipbe 30 Jwncnepcua No coipbio
5 D A H B 5SS onepatop 132,4 [wxcnepcua no onepatopam
D E B A C SS popmyn 264,4] Aucnepcra no opmynam
E C D B A SS oWKBKK 79,2] Jucnepcra ownbrm
24 20 19 24 24
17 33 7] 26 31
18 38 26 27 21
26 31 21 27 22
22 26 31 22 32
MICTOYHHK BAMAHUA Cymm K8 |CTen ceof{Cp KsqF
©opmyna 264,4 4| 66,1 10,0151515
MapT. ColpbA 50 4| 12,5] 1,89393939
Onepatop 1324 4| 33,1 501515152
Owwnbra 79,2 12 6,6
Cymma 526 24

526

50
132,4
264,4

5
Dopmynbl 1] 4 3 4 3
1 24 0| 0| 0| 0|
2 0| 28| 0| 0| 0|
3 0| 0| 26 0| 0|
4 0| 0| 0| 27 0|
5 0| 0| 0| 0| 30
Dopmynbl 1] 4 3 4 5
1 0| 20 0| 0| 0|
2 17 0| 0| 0| 0|
3 0| 0| 0| 0| 21
4 ol ol 21 ol ol
5 0| 0| 0| 22 0|
Dopmynbl 1] 2] 3 4 5
1 0| 0| 19 0| 0|
2 0| 0| 0| A7 0|
3 13 0| 0| 0| 0|
4 0| 0| 0| 0| 22|
5 0| 26 0| 0| 0|
DOpMY bl 1] 2| 3 4 5
1 0| 0| 0| 24 0|
2 0| 0| 0| 0| 29
3 0| 38| 0| 0| 0|
4 26 0| 0| 0| 0|
35 0| 0| 29 0| 0|
DOPMY bl 1] 2| 3 4 5
1 0| 0| 0| 0| 24
2 0| 0| 27 0| 0|
3 0| 0| 0| 27 0|
4 0| 21 0| 0| 0|
5 22 0| 0| 0| 0|




IIpakTH4yeckoe 3ansitue Ne6.

CpaBHUTeIbHBIN aHATU3 KpUTepusi Xu-KBaapaT u kputepus Kpamepa-
Youma

CpaBHUTH pe3ybTaThl MPOBEPKH CTATUCTUIECCKON OTHOPOJTHOCTH 3aIaHHBIX
BBIOOPOK C TIOMOIIIBIO MOJIENIeH TTOCTPOCHHBIX paHee i kputepueB Kpamepa-
VYoanua u Xu-KBajpar.

(ITpaktrueckue 3ausatust 1 —4).

IIpakTuueckoe 3ausaTue Ne7. IlocTpoeHHe UMUTALIMOHHOM MOIEJIH JIJISI
MOJIyYEeHUsI CTATUCTHYECKHUX JTaAHHBIX

MartemaTu4yeckasi MojeJIb Npolecca

MareMatryeckoe MOIETMPOBaHUE TIPOIECCa HAYMHACTCS C 3aJaHus TIepe-
MeHHBIX. [lepeMeHHBIMU 3a71aI0TCSI KOJTMYECTBEHHBIE (PaKTOPHI, OTIMCHIBAIOIIIHEC
COCTOSIHHE TIPOM3BOJICTBEHHOM cucTeMbl. O000IIMM IIPEACTaBICHUE CUCTEMBI,
4TOOBI OXBAaTUTh KJIACC MPOU3BOJILHBIX MOCIEI0BATEIBHBIX TPOU3BOICTBEHHBIX
CHUCTEMBI. DTarbl MPOU3BOICTBA OyIeM MPEACTABIATh Kak cTaHIuu. CocTosHHE
CHUCTEMBI HISHTUPHUIIIPYEM TTapaMeTpoM t (TuckpeTHoe Bpems). B mporiecce mpo-
M3BOJICTBA UTEpalUs MOTJIa ObI OBITh SKBUBAJICHTHA MHTEPBAIY B OJIMH JICHb (HIIH
OJIHa MPOM3BOJCTBEHHAsI CMEHA), U TOT/1a t OyJeT MOKa3bIBaTh KOJIUYECTBO JTHEH
(cmeH). ByneM onepupoBaTh ¢ €IMHUAIIAMY IIPOAYKIIUN U 3arlacaMU ChIPhs, «He3a-
BEPIIICHHOM MPOIYKIIMI» U TOTOBOM MPOAYKITUH, H3MEPSAEMBIMHU B ITHX SIUHHU-
nax". Beegem crnemyrontue 0003HaYEHUS TSI OOIIHMX MTOKa3aTeNIeld CHCTEMBI TIPO-
M3BOJICTBA:

N — KOJIMYECTBO CTAHITUI B TIPOIIeCcCe MPOU3BOICTRA,;

I-HOMep cTaHIuH, i=1...N;

t — BpemenHoit mapametp , t =0,1,2,..;

Ci(t) — mpou3BOANTENLHOCTD | CTAHIIMKA B MOMEHTT;

Pi(t) — mpon3BOACTBO | CTaHIIMK B MOMEHTL;

Wi(t) —He3aBepIiIcHHAS MPOIYKIUS, TOCTYITHAS IJIs | CTAHIIMK B MOMEHT {;
Monenb mpou3BOACTBEHHON CUCTEMBI 3a/1a€TCS CUCTEMON PEKYPPEHTHBIX (HOpMyT

(7.1-175):
Cranmus 1
R(t) =C,(t) (7.1)
W (1) =W, (t -+ R (t-1) - R (t-1) (7.2)
Crannuu i = 2,3,..,n-1
R(t) = Min[C;(t), B (t) + W, (t)] (7.3)
Wi (1) =W, (t-1)+ R (t-1)- P, (t-1) (7.4)
Cranuuu n
P,(t) = Min[C, (t), P, () + W, (V)] (7.5)

1OTMCTI/IM, 4TO €AWHUIA NPOAYKIIUN U3MEHACTCS, ITIOCKOJIBKY OHa MMPOXOAUT YE€PE3 CUCTEMY, ABJISAACH
BHayaJic CI:;IpBéM, a B KOHIIC - 3aBCPUICHHBIM U3JCIIUCM.



N3 ypaBHuBanus (7.1) BUIHO, YTO BBITYCK MPOAYKIMH CTAHLIMK | paBeH ee
MIPOU3BOIUTENIBHOCTH. Y paBHuBaHue (7.2) onpenenser WIP, noctynHyo B Mo-
MEHT t, KaK (PyHKIMIO IEPEMEHHBIX, MTOJIYYSHHBIX B IPEABIAYIIUNA MOMEHT BpeMe-
HU. A IMEHHO, KOJIMYECTBO JOCTYITHOM HE3aBEPLICHHON MPOAYKIMU CTAaHIINH | B
MOMEHT t, To ecTh Wi(t), paBHO 3TOMY KOJIMUYECTBY B HpeAbLayIuid MoMeHT Wo(t)
TUTIOC KOJIMYECTBO HOBOW MIPOAYKIIUH CTAHIMK 1 B IpeablayIimii MOMEHT Py(t-1)
MUHYC KOJIMYECTBO MPOIYKIIMU B3SITOM JIJIsl IepepadOTKU CTaHIMel 2 B MPeIbIay-
muid MOMeHT P;(t-1).

B ypaBnuenuu (7.3), 3aaetcst 00beM NpoU3BOACTBA JIJIsl CTAHIIMM cO 2-H 10
n-t0. O0BEM IPOM3BOICTBA OTPAHUYUBACTCS TIPOU3BOIUTEILHOCTHIO CTAHITUN WITH
KOJIMYECTBOM JIOCTYNMHOM He3zaBepiieHHoH npoaykuuu (WIP). OtmernM, 4To 3Ha-
yenue WIP Bcerna HeorpunarenbHo. YpaBaeHue (7.4) aHaJOTUYHO YPaBHEHUIO
(7.2), o Beiuncnsger WIP st Bcex craniuii kpome N-it.

VYpasuenue (7.5) BpruuciaseT 00beM MIPOU3BOICTBA HA MOCIEIHEN CTAHIIUU.
VYpasuenus 111 WIP nocnennen craHuuu HE COCTaBIISIETCsl, IOTOMY UTO IOCIE
He€ M0JIy4aeTcsl FOTOBasi IPOLYKIIHUS.

B pekyppeHTHBIX ypaBHEHUSIX JIJIs1 BBIYMCICHUS 3HAUYEHU IEPEMEHHBIX B
MOMEHT t = 1, TOJIKHBI OBITH ONPECIICHBI 3HAYEHUS BCEX TIEPEMEHHBIX JJI MO-
MeHTa t = (. Bepxauii npeaen s t He YCTaHOBJIEH, HO IIPU MOJECIIMPOBAHUU 3TOT
npeaen 3aJaeTca UCCIeTyEMbIM HHTEPBAJIOM BPpEMEHHU T, Ha3bIBAEMbIM BpPEMEH-
HBIM TOPU30HTOM.

Ecnu npon3BOAUTENRHOCTH CTAHLIMN U3BECTHBI B MPEJIEIaX BPEMEHHOTO T'O-
PU30HTA, Y 3aJJaHbl HAYAJIbHBIE 3HAYEHUSI IEPEMEHHBIX B MOMEHT BpeMeHH t=0, TO
COCTAaBJICHHAS] CUCTEMA YPAaBHEHU MO3BOJIAET BBIYUCIUTL COCTOSIHUSL CUCTEMBI
JU1s1 TF000TO KOHEUHOT0 Meprojia BpeMeHu. Kaxkiasi mnepemMeHHasi B MOMEHT Bpe-
MEHH t 3aBUCHUT TOJIbKO OT MEPEMEHHBIX B MOMEHT BpeMeHHU t-1 1 BEIOpaHHBIX J0-
MOJTHUTEIbHBIX IEPEMEHHBIX B MOMEHT BPEMEHH t, Mbl MOKEM BBIUHCIIUTH BCE T1€-
pEMEHHBIE 11 MOMEHTA t =1, 3aTeM BBIUUCIUTH IEPEMEHHBIE B MOMEHT t = 2, U
tak nanee a0 t = T. J{ns Toro, 4ToObl IEpEeMEHHBIC PEIICHHUS JIETKO TOJTy4alucCh B
100011 3aJaHHBI MOMEHT t, IEPEMEHHBIE CIEAYET YIOPSAI0UYNTh TaK, YTOOBI 3HA-
YEHUE KaXI0W CIEIYIONIEH NEPEMEHHOM 3aBUCEIIO TOJIBKO OT PAHEE BHIYUCIIEHHBIX
nepeMeHHbIX. {1 paccmaTpuBaeMoOn CUCTEMBI YPABHEHHUM 3TOT NOPSAAOK TAKOB:

R, WO, R, W), P,

Cuayuaiinble mepeMeHHbIe

B npoun3BoacTBeHHOM IIpEIMEpe, KaK B OOJBITUHCTBE MMUTAIIMOHHBIX MOJIC-
JIeH, TOYHBIC 3HAYCHHSI HEKOTOPBIX TIEPEMEHHBIX HEU3BECTHBI. Harpumep, mpous-
BOJUTEIIBHOCTH CTAHIIUN HEU3BECTHBI U SBIIIOTCS CIIYYaHBIMH BEIIMUMHAMU,
UMEIOIINMHU 33/IaHHOE pacnpenenenue. B ciydae Urpokos, «mepepadaThiBalonInX»
CITUYKH, MPOU3BOAUTEIILHOCTH ONPEAeIIsUIUCh OpocaHueM Kyouka. [loatomy mpo-
W3BOJIUTEIBLHOCTH Kaxka0ro Mrpoka Ha KaXkI01 UTEpaIiy ONpeeisuiach Cirydai-
HOM BEJIMUMHOM C TUCKPETHBIM PAaBHOMEPHBIM pacmpe/iejIiCHUEM, B MHTEPBAJIC 11e-
JBIX 3HAYeHuM oT 1 110 6.

B Gonee ob6miem ciydae mpeanoaaraeTcsi, 4To Kaxmaas MpOU3BOIUTEIHHOCTD
UMEeT HEKOTOPOE 3aJaHHOE pacnpeaeacHue. Toraa mpou3BOAUTEIBHOCTD I-i



CTAHLIMA B MOMEHT t ABJISIETCA peanu3aluen CIy4alHOW BEIUYUHBI, KOTOPast UMEET
JaHHOE pacripeseneHue. PacnpeneneHre MoXeT ObITh CBOMM ISl KaXKIOpH CTaH-

uun, to ect C; (1) = D, (t) omi=12,..,n

Yunpasienue MoeTUPOBaHHEM

Tenepp MOXHO OnMCaTh MIPEACTABICHHYIO BBIIIE UTPY B TEPMHUHAX BBEJICH-
HBIX NIEPEMEHHBIX. MOIeIMpOBaHNEe HAYNHAETCS C 33a1aHUs] HAYAIbHOTO COCTOSI-
HUSI CUCTEMBI, KOTOPOE ONPEACIISIETCS 3HAUEHUSIMH [IEPEMEHHBIX B MOMEHT {=0. B
HaIlleM [IpUMepe:

R0)=0, W, (0)=0, P,(0)=0, W,(0)=0, F;(0)=0.

[Tpon3BOAUTENBHOCTH NIEPBOTO MEPUOIA BBIOMPAIOTCS KaK 3HAYEHUs paBHO-
MEPHO pacIpeeNCHHbIX CIyYailHbIX BEIUYUH (OpOCOK KyOuKa):

C,()=4, C,0=2, C,(1)=5.

ITo ypaBHEHUSM MOJIEJIM PACCUUTHIBAIOTCS 3HAYEHUSI IEPEMEHHBIX B 1-1 1e-
puon;:

Pl(l) =4, Wl(l) =0, Pz(l) =2, Wz (1) =0, Ps(l) =2.

MopaenupoBanue 2-ii UTEPALK, C HOBBIMA 3HAYECHUSIMU TPOU3BOAUTEIBHO-
CTEU KaK CIyYalHbIX BEJIMYMH i t = 2:

C.(2)=3, C,(2)=4, C,(2)=1;
R@)=3 W@=2 P@=4 W,(@=0 P@-=1
AHaJIOTUYHO MOJACIUPYETCS 3- UTEPALUS:

C,(3=1 C,(3)=3, C;(3)=1;
PG =1 W,@Q)=1 PR@B)=2 W,3=3 P@O)=1.

[Ipouecc nmpomomkaeTcs mocaea0BaTeNIbHO, MOKa He OyAeT TOCTUTHYT Bpe-
MeHHo# ropu3oHT T =10.

MopenupoBanue TuHAMUYecKoii cucrembl B MS Excel

Bnauane moznenupyercs nepexoj; CUCTEMBI U3 COCTOSIHHUSL B MOMEHT t=0 B
cocTosiHre B MOMEHT t=1. [IpousBoaurenbHocTH 1-M, 2-i 1 3-i CTAaHIIMKA MOJIEJIH-
pytotcs B siueiikax B4,E4 u H4, cootBeTcTBeHHO. B KaXk/10i U3 3TUX slYEEK 3alu-
caHa ¢opMyIa, 3a1aroliasi pABHOMEPHO PACTIPEAEICHHYIO LIETOUUCICHHYIO CITy-
YalHYIO BEJIMYMHY B UHTEpBaJe OT 1 110 6:

=HEJIOE(CJIHUC()*6)+1.
B sueiikax 4-il CTpPOKH MOAEIUPYIOTCSI COOTBETCTBYIOIINE YPaBHEHHUS
Sueiika 1 popmyna YpaBHeHUE
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MI1H(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
[4=MUH(H4;F4+G4) (7.5)
J4 =14

Bapuantsl 3a1aHuii
Hcnomp3yst MaTeMaTHYeCKYIO MOJICITb, 3a1aBaeMyro popmymamu (7.1)-(7.5),
MOCTPOUTH KOMIIBIOTEPHYIO MOJIE/ b, IPOM3BECTH MOJICITUPOBAHUE pabOTHI B TeUe-



Hue 100 cmeH ais pa3au4HbIX MPOU3BOJICTBEHHBIX JIMHUNA. OUEHUTh CPETHUN BbI-
X0J1 TOTOBOM MPOAYKLHH 332 CMEHY, U €r0 CPEITHEKBAIPATUUECKOE OTKIOHECHHE.
OrnpenenuTes cpeaHUE NOKA3aTENN KOJTUYECTBA HE3aBEPIICHHOM MPOAYKIIUH.

1) npoU3BOJCTBEHHOM JIMHUMU COCTOSIICH U3 4 CTAaHKOB, Cly4yaiiHas BEJINYU-
Ha 33Ja0Ias MPOU3BOIUTEIIBHOCTh KAXKIOI0 CTAHKA UMEET PABHOMEPHOE pacrpe-
JIEJIEHUE CO CPEAHUM 3HAUEHUEM PAaBHBIM 5 U qucriepcuei 4.

2) IPOU3BOJACTBECHHON JIMHUU, COCTOSIICH M3 5 CTaHKOB, ClIy4aiiHas BeJu-
YMHA 3aal0lIas MPOU3BOJMUTENBHOCTh KaXKJIOTO CTaHKAa MMEET TPEYTrOJbHOE CO
CpEIHUM 3HAa4€HHEM paBHBIM 6 U nucriepcuei 4.

3) IpOM3BOICTBEHHO! JIMHUU COCTOSIICH U3 5 CTAaHKOB, CITydaiiHas BEJIHYU-
Ha 33Jar01as NPOU3BOJUTEIBHOCTD KaXJA0T0 CTAaHKAa UMEET HOPMAJIBHOE pacIipe-
JIeJICHUE CO CPEAHUM 3HAUCHUEM PaBHBIM 7 U quctiepcueii 4.

IpakTnueckoe 3ansaTue Ne8. IlocTpoenune fuarpaMmm 0To0paKAKMX
pe3yJabTaThbl IKCIIEPUMEHTA

VII ®umepa npeaHazHayeHo JJIsl COTIOCTABIEHUS JIBYX BHIOOPOK IO YaCTOTE
BCTPEUAEMOCTH MHTEPECYIOIIETO UcciaenoBaTens s dexra.

(cpaBHEHME IBYX BBIOOPOK, MPECTABICHHBIX U3MEPEHUEM T10 TUXOTOMHUYE-
CKOM IIIKaJe)

Kpurepuii oueHuBaeT 10CTOBEPHOCTb Pa3JIMYUi MEKAY POLEHTHBIMH
A0JISIMH IBYX BBIOOPOK, B KOTOPBIX 3apPeruCTPUPOBAH HHTEPECYIOLIMH HAC
3¢ dexrT.

CyTs yrioBoro npeodpazoBanusi @uiiepa COCTOUT B MEPEBOJIE MPOLIEHTHBIX
JIOJIEN B BEJIMYMHBI HEHTPAJIBHOTO YIJIa, KOTOPBIN U3MEPSIETCS B paanaHax. bosub-
1€l NPOLEHTHOM J10Jie Oy/IeT COOTBETCTBOBATH OOJBIINI YIoJl (), @ MEHbILEH A0Je
- MEHBIIIUH YT0JI, HO COOTHOLLIECHUS 31€Ch HE JINHEHUHBIE:

¢ = 2*arcsin(+P),

rae P - npouenTHas 1015, BbIpAXKEHHAS B JOJIAX €IUHHULIBL.

[Ipu yBenuueHUH pacXoXKICHUS MEXKIY yriaMu ¢l u @2 v yBeIM4YEeHUS Y C-
JICHHOCTH BBIOOPOK 3HAUYCHHE KPUTEpHs Bo3pacTaeT. Uem Oosibiiie BenudynHa O,
TeM 0oJiee BEPOSITHO, YTO Pa3IMyus JOCTOBEPHBI.

I'unoressr YII @umepa

Ho: ons nuii, y KOTOpbIX IposBIIETCs Hcciieayemblid 3hdexT, B BbIOopke 1
He 00JbIIe, 4eM B BHIOOpKE 2.

H;: Jlons nuil, y KOTOpBIX IPOSBIISIETCS Ucclienyemblid 3pdekT, B BbIOOpke 1
OomblIe, 4eM B BHIOOpKE 2.

Orpannuenus YII @umepa

1. Hu oHa 13 COMOCTaBIsIEMBIX JI0JICH HE JOKHA OBITH PABHOU HYIIIO.

2. Bepxuuii ipesien B KPUTEPUH (Y OTCYTCTBYET - BHIOOPKU MOTYT OBITh
CKOJIb YTOJTHO OOJIBIIIIMHU.

Hwxauit penen - 2 HaOMIOACHUS B OJTHOM M3 BRIOOPOK. OTHAKO JTOJIKHBI
COOJI0IaThCA CIEIYIOINE COOTHOIIEHUS B YUCIEHHOCTH JIBYX BHIOOPOK:



a) €cJM B OJJHOI BBIOOPKE BCEro 2 HAOIIOICHHUS, TO BO BTOPOI JOIKHO OBITh HE
MeHee 30: n=2 ->n,>30;

0) eciii B OJTHOM 13 BEIOOPOK BCero 3 HAOJIIOIEHHS, TO BO BTOPOM JODKHO OBITh
He MeHee 7: n=3 ->n>7,;

B) €CJIM B OJTHOM M3 BBIOOPOK Beero 4 HaOJIOCHUS, TO BO BTOPOM JIOJDKHO OBITh
HE MeHee 5: n=4 -> n,>5;

T') P N3, N2>5 BO3MOKHBI JIOOBIE COMTOCTABICHHUS.

B nmpuHIIne BO3MOKHO B COMTOCTaBICHUE BRIOOPOK, HE OTBEYAIOITUX 3TOMY
YCIIOBHIO, HAIPUMEP, C COOTHOIIIEHUEM n;=2, N,=15, HO B 3THUX CIIy4asiX HE yAacT-
Csl BBISIBUTD JTOCTOBEPHBIX Pa3IAIUi.

YrioBoe npeodpazoBanue @uiepa npuMeEHSETCS 71 CPABHEHUS ABYX
MPOIEHTHBIX JIOJEH, TP YCIOBUH, UTO UX cyMMa coctanisier 100%.

Y 100cTBO JAHHOTO KPUTEPHUS OYCBUIHO: OH MOXKET IPUMEHATHCS K Kaue-
CTBEHHBIM JJAHHBIM, 00HEM BRIOOPOK MOXKET OBITh HEOOJIBIIIUM, OH IIPUMEHSETCS
K MPOIICHTHBIM JIOJISIM (KOTOPBIE OUYE€Hb PACIIPOCTPaHEHBI B 9KOHOMUKE, ICUXO0JIO-
T U TIeJJarOTHKe).

Orpanuyenmus AJsl NPUMeHEHHUs YIJIOBOro npeodpasoBanusi @uimepa:

1. [IpotieHTHBIE AOJU JOJKHBI OTPa)KaTh BEPOSITHOCTD MOSIBICHUSI COOBITHS
B OJIHOM BBIOOpPKE, T.€. B cyMMe cocTaBATh 100%.

2. Hu ognHa U3 comocTapisieMbIX J10JIeH HE JOJKHA OBITh PaBHOM HYJIIO.

3. Hmwxawmit ipenen — 2 HaOMr0AeHUS B OTHON U3 BBIOOPOK. [Ipn 3TOM HEO0O-
XOJIUMO, YTOOBI BHIOOPKH YAOBIIETBOPSIIN CIECIYIOIINM YCIOBUSIM:

- €CJIM B OJIHOM BBIOOPKE POBHO 2 HAOJIOIEHUS, TO B APYTOM JOJKHO OBITH
He meHee 30;

- €CJI1 B OJTHOM BBIOOpPKE POBHO 3 HAOJIOACHUS, BO BTOPOU JI0JDKHO OBITh HE
MeHee 7;

- €CIIM B OJTHOM BBIOOPKE POBHO 4 HAOJIOICHUS, BO BTOPOM JIOJDKHO OBITH HE
MEHee 3.

IpakTnueckoe 3ansaTue Ne9. IlocTpoeHune rpeko-JaTHHCKUX KBaJPaTOB
U NMPoBe/leHUEe JUCTEPCHOHHOT0 AHAJIN3A Pe3yabTATOB IKCIIEPUMEHTA

3ajaHue: MOCTPOUTH IPEKO-JIATUHCKHIE KBAIPaThl U TPOBECTH TUCIIEPCUOH-
HBIM aHANIN3 pe3yIbTaTOB AKCIIEPUMEHTA.

IIpouenypa oueHuBaHust

OrieHKa BBITTOJTHEHHON MPAKTUYECKON PadOThI MPOBOIUTCS IO CIACAYIOIUM
KPUTEPUSIM:

1. Hanuuwe Bceil cyuiecTBeHHOM nH(pOopMaIiu no padore

2. TOYHOCTB ¥ TTOTHOTA MPEIOCTABIISIEMBIX CBEACHUMN

3. HenpoTuBopeunBoCTh MPUBOAUMON HH(DOpMAIIUU

4. ITpaBWIBHOCTh MHTEPHpPETAIMA U BBIBOJIOB, KOTOpBIE CIEIaHbl MO pe-
3yJbTaTaM paboThl

5. Crenenb JOCTHXKEHUS CTYJICHTOM MOCTaBJICHHOMW LN

6. OG0CHOBaHHOCTH MPUMEHSIEMOTO PEIICHUS

7. I'paMOoTHOCTH (COEpKaTEIbHAS) UCTIOIB3YEMBIX (POPMYITHUPOBOK



Kpurepuu oneHK# 3a 0TYETHI IO MPAKTUIECKUM paboTaM

— OLEHKA «3aYT€HO» CTABUTCS CTYIEHTY, KOTOPBIM MPOAEMOHCTPHUPOBAI
Pe3yJIbTaThl BHIIOJHEHUS MPAKTUYECKOW pabOThI, COOTBETCTBYIOIINE MOCTABIIECH-
HBIM 3aj]adyaM, U MPEJOCTaBUI OTYET, OPOPMIIEHHBIN JOJKHBIM 00pa3oM U Coaep-
KalUK KpaTKOE ONMCAHKE MOJIyYEHHBIX PE3YJIbTaTOB;

— OLIEHKA «HE 3aYTEHO» CTABHUTCS CTYJEHTY, KOTOPBII HE TPOJEMOHCTPUPO-
BaJl Pe3yJIbTAThl BBINOJHEHUS MPAKTHYECKOW padOThl WM HE MPEACTAaBUII IO HEH

OTYET WIH MPEACTABICHHBIA OTYET HE COOTBETCTBYET TPEOOBAHUSIM 1O OopMIIe-
HUIO.



10. O0pa3oBare/ibHbIE TEXHOJIOTHH U METOANYECKHE YKA3AHUS 110 0CBOCHHUIO
AMCHHUIUIMHBI (Y4eOHOT 0 Kypca)

B pamkax u3ydeHus AUCUMIUIMHBI «MeTO/IMKa MOCTAaHOBKU W IPOBEICHUS
AKCIIEPUMEHTa» MPEAYCMOTPEHO HCIIOIb30BaHUE CICAYIONIUX 00pa3oBaTeIbHBIX
TEXHOJIOTUN:

. TEXHOJIOTHS TPAJAUIIMOHHOTO OOYYCHHMS: JISKIIMA W TPAKTHUECKHE paboTHl,
caMOCTOsITeNIbHasI padoTa;
. TEXHOJIOTHSI TPOEKTHOTO OOYYCHHS: pealn3alisi W 3alluTa OTYETOB II0

NPaKTUYECKUM padoTaM.
10.1 PexoMeHAAIIUM 110 MOATOTOBKE K JIeKIMOHHBIM 3aHATHAM

N3ydyeHne NUCHUIUIMHBI TPeOyeT CHCTEMaTHYECKOrO U MOCIEI0BATENILHOTO
HAKOIUICHHS] 3HAHWM, CIIEIOBATEIbHO, MPOIYCKA OTAEJIBHBIX TEM HE MO3BOJISIOT
r71yOOKO OCBOUTH MPEAMET.

B Xoje neKIMOHHBIX 3aHATUNH PEKOMEHIYETCsS KOHCIEKTUPOBAaTh y4eOHBIN Mate-
puai, obpaias BHUMaHUE Ha KaTeropuu, GopMyIUPOBKH, PACKPHIBAIOIINE COJEP-
JKaHUE TE€X WM UHBIX SBJICHUU U MPOLIECCOB, HAYYHBIE BBIBOJBI U MPAKTUYECKUE
PEKOMEHJAIMHU, TOJOKUTEIbHBIA OMBIT B OPAaTOPCKOM HCKyccTBE. JKenaTenbHo
OCTaBUTh B pa0OYMX KOHCHEKTaX MOJIA, HA KOTOPBIX JeJIaTh IOMETKHU U3 PEKOMEH-
JIOBAaHHOU JINTEPATYPHI, TOMOJHSIOMNE MaTEPUal IPOCIyIIaHHON JIEKIINH, a TaK-
K€ MOJIYEPKUBAIOIINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX TEOPETHUYECKUX IMOJIOKE-
HUW. 3a7aBaTh MPENOAABATENI0 YTOYHSIONIME BONIPOCHI C IENBIO0 YICHEHUS TEOpe-
TAYECKUX TOJIOKEHNN, PA3PEIICHHS CHOPHBIX CUTyaLlUH.

B xoae moAroTOBKH K JIEKUMSAM H3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTBCS C
JOTIOJTHUTEIHHON JTUTEPATYpOid, MyOauKausiMu B UHTepHET-UCTOUHUKAX, TIEPUO-
TU4ecKux u3nanusx. [Ipu 3Tom ydecTh peKoMeHIaluu nperoaaBaTess u TpedboBa-
HUs yueOHOU mporpamMmebl. [[opaGaThiBaTh CBOW KOHCHEKT JICKIUH, JleJas B HEM
COOTBETCTBYIOIIME 3AIIMCH U3 JIUTEPATYpPhl, PEKOMEHJOBAaHHOM MPENOIaBaTEIEM U
MPETYCMOTPEHHON y4eOHOM POrpaMMON.

CTyneHT MOXKET JOTOJIHUTh CIUCOK MCIOJIb30BAHHOW JINTEPATypPbl COBPEMEHHBIMU
VCTOYHHMKAMU, HE IPEJICTABICHHBIMU B CIIMCKE PEKOMEHIOBAHHOM JINTEPATYPHI, U
B JIaJIbHEHIIEM HCIIOJIb30BaTh COOCTBEHHBIE MOJTOTOBJIEHHBIE YUYeOHbIE MaTepua-
JIbI IPU HATMCAHUU KYPCOBBIX U BBIITYCKHBIX KBATU(DUKAIIMOHHBIX paldoT.

10.2 PexomMeHaallMu 0 MOATOTOBKE K NMPAKTHYECKUM 3aHATHAM

Crynenram cienyer:
. JI0 OYEPEIHOTO MPAKTUYECKOrO 3aHATHS IO PEKOMEHAOBAHHBIM JIUTEPATYP-
HBIM HCTOYHUKAM MPOPadOTaTh TEOPETUUCCKUN MaTepHasl, COOTBETCTBYIOIICH Te-
MBI 3aHSTHS,
. MIPU TOJTOTOBKE K MPAKTUYECKUM 3aHATHUSM CIEAyeT 00s13aTeIbHO UCTIONb-
30BaTh HE TOJIHKO JICKITNH, YIEOHYIO TUTEPATYPY, HO U IPyTrHe NCTOYHHKHU;



. B HA4aJIe 3aHATHM 3a1aTh NPENOJABATENI0 BOIPOCHI IO MaTepHaly, Bbl-
3BaBUIEMY 3aTPyJHEHMS B €r0 IIOHMMAaHWM W OCBOCHMM IIPU PELICHHUM 3a]ad, 3a-
JAHHBIX ISl CAMOCTOSITENBHOTO PELICHUS;

. Ha 3aHATHM JOBOAMTH KAXKAYIO 3aady JO OKOHYATEJIBHOI'O pELICHUs, Je-
MOHCTPUPOBATh MOHUMaHHE NPOBEJECHHBIX PAacueTOB (aHAJINW30B, CUTYyallUil), B
cllydae 3aTpyJHEHHUI o0paiarbes K MpenoJaBaTento.

Jigs TOoro 4toOBl MPAKTUYECKUE 3aHATHS MPUHOCHUIM MAaKCHUMAJbHYIO IOJIB3Y,
HEO0OXOMMO TIOMHUTH, YTO YNPAXKHEHHE U pEIICHHE 3a7ad MPOBOAATCA IO pac-
CMOTPEHHOMY Ha JIEKIUSAX MATEPUAILY U CBSA3aHBI, KAK IPABUIIO, C IETAIBHBIM pas3-
OOpOM OTHENBbHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. CieayeT NmOAYepKHYThb, YTO
TOJIBKO ITOCJIE YCBOCHMS JIEKIMOHHOTO MaTepuaia ¢ ONPEAEICHHON TOYKHU 3PEHUs
(a IMEHHO C TOM, ¢ KOTOPOM OH M3JIaraeTcs Ha JIEKUUAX) OH OyJeT 3aKperuIaThCs
CTYJEHTOM Ha MPAKTHYECKUX 3aHATHSAX KaK B Pe3yJibTaTe OOCYXIACHUS M aHAIM3a
JEKIMOHHOTO MaTepuaia, Tak U C MOMOUIbI0 PEIICHUsl MPOOJIEMHBIX CUTYaluH,
3amad. IIpu 3THUX yCIOBHAX CTYIEHT HE TOJBKO XOPOLIO YCBOMT MaTepual, HO U
HAy4YUTCs MPUMEHSTHh €r0 Ha IPAKTUKE, a TAKKE MOJYYUT JONOIHUTEIBHBIA CTH-
MyJ (M 3TO O4Y€Hb Ba)KHO) JJI1 aKTUBHOHN MPOPadOTKH JIEKLUU.

[Tpu camMoOCTOSITENEHOM pPELIEHUH 33Ja4 HY’KHO OOOCHOBBIBaTbh Ka)/bli 3Tal pe-
LICHUSA, UCXOAS U3 TEOPETUYECKHUX ITOJIOKEHMM Kypca. Eciu CTyaeHT BUIUT He-
CKOJIBKO IyTel peleHus npoOieMsl (3a1auu), TO Hy>)KHO CPaBHUTh UX U BbIOpaTh
caMblil panMOHAIbHBIM. [lONE3HO MO Hayana BBIYMCICHHM COCTABUTh KPATKHUM
IUJIaH peuieHus: npoodseMsl (3agaun). Pemenue npoOieMHbIX 3a7a4 WM IPUMEPOB
CIIelyeT M3JlaraTh MOAPOOHO, BBIUMUCIEHUS pacrojiaratb B CTPOrOM MOPSAKE, OT-
JieNIsisi BCIIOMOTaTeIbHbIE BBIYMCIEHUSI OT OCHOBHBIX. Perienus npu HeoOXoaumo-
CTH HY>KHO COIPOBOXJATh KOMMEHTAPUSAMH, CXEMAMH, YEPTEKAMHU U PUCYHKAMH.
CrnemyeT MOMHUTD, UTO PEIICHUE KaKI0U yU4eOHOM 3a/1aun JOJKHO TOBOAUTHCS 110
OKOHYATEJIbHOTO JIOTHYECKOTO OTBETA, KOTOPOro TpeOyeT yCIOBHE, U 1O BO3MOX-
HOCTU ¢ BBIBOAOM. [losydeHHBII OTBET ciedyeT MpOBEpUTh CIOCOOaMHU, BBITEKa-
IOIMMH M3 CyIIECTBa JaHHOM 3anauu. llosie3HO Takxke (ecim BO3MOYKHO) pelaTh
HECKOJIbKUMH CIOCOOAMM M CPaBHUTH MOJYUYEHHBIE pe3ynbTarhl. Pemienue 3amau
JAHHOT'O TUIA HY>KHO MPOJ0JIKATh 10 MPUOOPETEHUs TBEPAbIX HABBIKOB B HX pe-
LICHUU.

10.3 PekoMeHganum nmo noAroToBKe K 3a4eTy

Crynenram cienyer:
- 10 MPOBEJICHUS MPOLIEIyPhl 3a4€Ta O3HAKOMUTCS C BOITPOCAMHU K 3aUETY;
3ader Kak (popmMa MPOMEKYTOUHOTIO KOHTPOJIL U OpPraHu3aliid OOYUYEeHHS CITYKUT
MIPUEMOM MPOBEPKH CTETIEHH YCBOCHUS YUYEOHOTO MaTepualia U JEKIIMOHHBIX 3aH -
TUW, KauyecTBa YCBOCHHMsI OOYUYaIOIIMMHCS OTAEJbHBIX pa3/iesioB y4eOHOH Mpo-
rpaMMbl, C(OOPMHUPOBAHHBIX YMEHHUM U HABBIKOB.
3aueT NpOBOAMUTCSA YCTHO WJIM MUCHMEHHO IO PEILEHUI0 NMPEnoaBaTes, B 00beme
yueOHol nporpammsl. [IpenonaBaresns BpaBe 3a1aTh JONOJHUTENIbHBIE BOIPOCHI,
MOMOTAIOIINE BBISICHUTH CTENEHb 3HAHUN 00ydarollerocs B mpeaenax y4eOHOro
MaTepHuaa, BBIHECEHHOTO Ha 3a4erT.



11. YueOHO-MeTOAN4YecKOE M HHPOPMALITMOHHOE O0ecTedyeHue TN CIU-
IUVIMHBI (Y4e0HOr0 Kypca)

11.1. Ob6s13aTesibHAA JIUTEPATYypa

No bubnuorpaduueckoe onucanue Tun (yuebnuk, yuebHoe noco- | KonudectBo B
/1 oue, yueOHO-METOIUIECKOe oubnmoreke
nmocoOue, MPaKTUKYM, Jp.)
1 | Mumusn B. M. UccnenoBanue cu- Yyebnuk OBC
CTEM YIpaBJIEHUS [ DIEKTPOHHBIN «IPRbooks»

pecypc] : yue6nuk / B. M. Mu-
IIMH. - 2-¢ u31. - MockBa :
FOHUTU-JAHA, 2015. - 527 c. -
ISBN 978-5-238-01205-6.

2 | bapanos B. B. UccnenoBanue cu- VYyebHoe nocodue ObC
CTEM yIPaBJIEHUS [ DNEKTPOHHBIN «IPRbooks»
pecypc] : yuebHoe nocodue / B. B.
bapanos, A. B. 3anues, C. H. Co-
KOJIOB. - MockBa: Anbnnna [1a0-
aumep, 2017. - 212 c. - ISBN 978-
5-9614-2281-8

11.2. JlonoqiHUTEJbHAS JHUTEPATypa M y4yeOHble MaTepuabl (ayamo-,
BH/1€0II0CO0MS U JP.)

dbona HayuyHoii oubmmorexku TI'Y:

Ne bubnuorpagpuueckoe onucanue Tun (yueOHUK, yueOHOE KonnuecTtso B
n/m nocobue, yueOHo- oubmuoreke
METOIMYECKOE Tocooue,
MPAKTUKYM, ayJI10-, BU-
JIe0Tnoco0us 1 ap.)

1 | I'onoBumbina M. B. Uudopmariu- yue0. mocobue OBC
OHHBIE TEXHOJIOTUH B DKOHOMUKE "IPRbooks"
[DnexTpoHHBIH pecypc] : yueO.
nmocooue / M. B. I'ojioBuipiHa. - 2-
e u3x., ucnp. - Mocksa : UHTVY -
UT, 2016. - 589 c.

COI'NTACOBAHO
Jupektop Hay4HOI OUOIHOTEKN A.M. Acaesa
(noonucyv) (H.0. Pamunus)
« _» 20 1.
MII

e 1pyrue GOoHAbL:
ITo yueGHOMY KypCy IaHHBIN [TOApa3Iel HE IPETyCMOTPEH.




11.3. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKANMOHHOM
cetu "UHTEepHET"

e Web of Science [DnekTpoHHbIi pecypc] : MyIbTHANCIMILIMHAPHAS pedepaTHBHAS
0aza mamneix. — Philadelphia : Clarivate Analitics, 2016— . — Pexum poctyma
apps.webofknowledge.com. — 3aru1. ¢ akpana. — 53. pyc., aHrJ.

e Scopus [DnexTpoHHBIH pecype] : pedepaTuBHas 0aza maHHbIX. — Netherlands :

Elsevier, 2004— . — Pexxum gocTyma : scopus.com. — 3ari. ¢ 3kpana. — SI3. pyc., aHTIL.
e Elibrary [DnextponHslit pecypc] : HaydHas 3JIeKTpOHHAs OubinoTeka. — MockBa :
H3b, 2000- . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

11.4. IlepeyeHb NPOrPaAaMMHOTI0 O0eCIIeYeHUs

Ne HanmenoBanue I10 KosnvecTBo | PekBU3UTHI 10roBopa (1ara,
n/n JIMLeH3UI HOMep, CPOK JAeHCTBHA)

1 | Windows 1398 Beccpouno

2 | OfficeStandart 1398 Beccpouno

11.5. Onucanue MarepuaIbLHO-TEXHHYECKON 0a3bl, HEOOXOAUMON JIs
OCYLIeCTBJICHHSI 00Pa30BaTeJbHOI0 Mpouecca Mo JMCUMILINHE (MOTYJII0)

n/n

HaumenoBanue 060pyno-
BaHHBIX YYeOHBIX kKaOuHe-
TOB, J1abopaTopuii, MacTep-
CKMX U IpP. 00bEKTOB [JIs1
NPOBe/IeHUs] MPAKTHYECKHUX
M JIA0OPATOPHBIX 3aHATHI

IlepevyeHb OCHOBHOTO
o0opynoBaHus

dakTH4ecKnii aapec
y4eOHbIX KAOMHETOB,
Jaboparopuii, ma-
CTepPCKUX U Ap.

Ilnomanm, e

KoauuectBo

MOCaJ0YHbIX
MeCT

KommnsrorepHslii knacc.
VYuebHas ayauTopus
JUIS IPOBEJICHUS 3aHS-
THH JIEKIITMOHHOTO THIIA.
VYyeOHast ayauTopust
JUIS IPOBEJICHUS 3aHs-
TH CEMHHApPCKOTO TH-
na. YueOHast ayIuTOpHs
JUTSI TIPOBEICHUS J1a00-
paTopHbIX paboT. Yueo-
Hasi ayTUTOpUs JJis
KYpPCOBOTO IIPOEKTUPO-
BaHUS (BBIMOJIHEHUS
KypCOBBIX padoT).
VYyeOHnast ayautopust
JUI IPOBEJIEHUS TPYII-
MOBBIX U UHJIUBUyaJIb-
HBIX KOHCYJIbTAlUH
VYyeOHnas aynuTopust
JUI IPOBEJICHUS 3aHs-
THI TEKYIIEro KOH-
TPOJISL U IPOMEKYTOU-
HOU aTTEeCTallUN.

Crosbl yyeHHUECKHe
JIBYXMECTHBIE , CTOJ
MPENOJaBATEIbCKHIA,
CTYJIbsI, IOCKA ay/Tu-
TopHas (menoBas), [1K
C BBIXOJIOM B ceTb M1H-
TEepHET

445020, Camapckas
00/1acTh,
r.TonesarTy, yiu. be-
Jopycckas, 16B,
VIJIK-402

55,4
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KomnbroTepHsIii kitacc.
ITomemenue mig camo-
CTOSITENIbHON Pa0OTHI.
VYyeOHas ayauTopust
JUISL TPOBEJICHUS 3aHs-
TUWA CEMHUHAPCKOTO TH-
na. YueOHast ayIuTOpHs
JUIsL KYpPCOBOI'O IIPOEK-
TUPOBaHMsI (BBIIIOJIHE-
HUS KypCOBBIX padoT).
VYuebHas ayauTopus
JUIs [IPOBEJIEHUS TPYII-
IIOBBIX U MHMBUyaslb-
HBIX KOHCYJIbTAllUH.
VYuyebHas ayIuTopus
JUISl IPOBEJICHUS 3aHs-
TUM TEKYLIEro KOH-
TPOJIS U IPOMEKYTOU-
HOM aTTeCTalUH.

CTOJ1 y4EeHUYECKUH,
ctyn, [IK ¢ Beixogom B
CETh UHTEPHET

445020, Camapckast
00i11., T. TonpaTTH,

yi1. benopycckasi,
14, xabuuet I'-401

84,8
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