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(undexc oucyunaumol)

PABOYAS MTPOI'PAMMA JUCIUAIIJIMHBI

MCTOI[I/IKa IMMOCTAHOBKH U NPOBCACHUSA SKCIICPUMCHTA

(HaumeHnoB8anue OUCYUNIUHBL)

110 HalIpaBJICHUIO TOATOTOBKHU

08.06.01 TexHuKa ¥ TEXHOJIOTHSI CTPOUTEIHCTBA

(KOO U HAUMEHOBAHUE HANPABIIeHUs NOO20MOsKU, cneyuarvHocmu 6 coomgemcemeuu ¢ @I'OC BI10O/ @I'OC BO)

"BOI[OCHa6)KeHI/IC, KaHaJIu3aluuia, CTPOUTCIABHBIC CUCTEMBI OXPAdHbI BOAHBIX 1’)6(3\'T)COBl
(ranpasnennocms (npoguiv))

®dopma 00ydeHHs: OUHAS
I'on Habopa: 2020

Pacnpenesienue 4acoB JUCHUIJIMHBI 10 ceMeCTPaM U BUAaM 3aHATHI (110 y4eOHOMY IIaHY)

KoauuyectBo 3ET 6
Yacos no PYII 216
Buabl KOHTpOJISI HA Ixk3amennl | 3auetrbl | KypcoBbie | Kypcobie KOHTI%OHBHW
Kypcax IPOCKTLI padoThI (mast 3a0qH0i’Il) 2:[)3;1\1;11;1 oGyueHust)
1
NoNe kypca
1 2 3 4 5 6 Hroro

3ET 6 6
1o Kypcam
Jleknun 18 18
JlaboparopHble
IIpakTHyeckue 18 18
KonrakrHasi 36 36
padora
Cam.pabGora 180 180
KonTpoan
Htoro 216 216

ToabsarTu, 2019




Pabouas nmporpamma cocrasiena Ha ocHoBaHur @I'OC BO u yyeOHOrO 11aHa HampaBIeHUs
MOATOTOBKH (CIEIUATBLHOCTH)
08.06.01 TexHuka ¥ TEXHOJIOTHH CTPOUTEIHCTBA
(KOO U HAUMEHOBAHUE HANPABTIEHUsI NOO20OMOBKU, cneyuanvHocmu ¢ coomeememeuu ¢ @I'OC BO)

PeunensupoBanue padoueii mporpaMMbl JUCUMILIHHbI:

OtcyTcTBYET

VYuyebnas (pabouas) mporpamma ojoOpeHa Ha 3acelaHuy JenapTamMeHTa OakajgaBpuara
(PKOHOMMYECKHUX U YIPaBJICHYECKHUX MporpaMm) (mporokoi 3aceqanus Ne 3 ot «1» 10 2019r.).

Penienzent
(OoadcHOCMb, YueHoe 386aHue, Cenets) (noonucs) (U.0. amunus)
« _» 20 1.

Cpox aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2024r.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

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

[TpoTtokoun 3acemanust kKapenpsl No  OT «__ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COT'JTIACOBAHO

PykoBoauTens nenTpa
LleHTp MHXEHEPHOTO 000PYI0BaAHUS

« » 20 I. U.A. JIymikun
(noonucw) (1.0. amunus)
YTBEPXJIAIO
PykoBoautens JerapTaMenTa OakajaBpuaTa (SKOHOMHUIECKUX W YIIPABICHIECKUX
MpOrpamMm)

(paspabomasuteri PI1]])

« » 20 T C.E. Bacunresa

(noonuco) (H.0. @amunus)



AHHOTAIIUA
AUCHHUIINHBI

b1.B.03 MeToanka nNocTaHOBKHU U NMPOBeIeHUs IKCIIEPUMEHTA

(MHIEKC 1 HANMEHOBAHKE IUCUMILIUHBI (y4e6HOro Kypea))
1 Hesb u 320244 M3yYeHUs] AU CHUILJIMHBI (Y4eOHOro Kypca)

Huctumimuna «MeToauKa MOCTAHOBKH U IMPOBeJeHHUs IKCIIEPUMEHTa» OpUEHTHPOBaHA
Ha M3YyYEHHE METOJIOB, CPEJCTB U IMPUEMOB IUIAHUPOBAHUS U TPOBEIACHUS SKCIEPUMEHTATHHOU
yacTH ucclenoBaHus. B gucnuruinHe paccMaTpUBArOTCS MPUHLUIBL METOJBl MOCTAHOBKH
OKCIIEPUMEHTA B Pa3JMYHBIX HAyYHBIX 0OJacTsX. MeToapl MaTeMaTHYeCKOH CTATHCTUKH U UX
KOMIIBIOTEpHAs] pean3alysl MpeJiaraloTcsi B KauecTBE OCHOBHOTO HMHCTpYMEHTa 0oOpaboTKu
pE3yJIbTaTOB SKCIIEPUMEHTOB.

B xoze u3yuenus quctumminHel «MeToanKa MOCTAHOBKHM U NMPOBeeHHs IKCIIePUMEHTA)
y AaclmupaHToB C(OPMHUPYETCSI CHCTEMATHYECKOE U IEJIOCTHOE IMpEeICTaBlIeHHEe 00 JTamax
MOCTAaHOBKHU OJKCIIEPUMEHTA, KOPPEKTHOM cOOpe J[JaHHBIX M MHTEPIpPETalMi MOJYyYEHHBIX
pe3yJbTaToB.

I_IGJIL — TCOPCTUUCCKHU U MPAKTHYICCKU U3YUYUTh, U C(bOpMPIpOBaTB y O6y‘{aIOH_[I/IXC${ HaBBbIKHN
HCIIOJIb30BaHHA MCTOAOB ILIAHUPOBAHHA OKCIICPUMCHTA, c60pa n CHUCTEMaATU3alMMi JaHHBIX,
YHUCIICHHON O6pa6OTKI/I MNOJIYYCHHBIX PE3YJIbTATOB U KOppeKTHOﬁ HUHTEPIIpETAllMN PE3YyJIbTaTa
SKCHICPUMCHTAJIIBHOT'O UCCJIICIOBAHUS.

3amaun:

1. Jlatp oOydYaromumcsi TMpPEICTaBIEHHE O MHOr0OOpa3uu METOJIOB IIJIAHUPOBAHUS
E)KCHepI/IMeHTa B paSJH/I‘-IHI)IX 06nacmx Hay‘-IHI)IX I/ICCHGILOBZlHI/Iﬁ, IIO3HAKOMUTHL C
KOMIBIOTEPHBIMH ~ CHCTEMaMH  CTATUCTHYECKOW OOpaOOTKM JaHHBIX, MPOBECTH
CpaBHI/ITCJIBHBIfI aHaJIn3 pa3J'H/I‘~IHBIX CTaTUCTHYCCKHUX METOOOB, OHpeI[CJ'H/ITI) O6HaCTI/I
MPUMEHEHHUS KOHKPETHBIX CTaTHUCTUYECKHX METOJOB [UIsl OOpabOTKH pe3ysibTaToB
IKCIIEPUMEHTA.

2. CdopMupoBaTh y 00yYarOMIMXCSl MPAKTUYECKHUE HABBIKM KOMITBIOTEPHOU peallh3aiiu
CTaTUCTHUUYCCKHUX METOJI0B O6pa6OTKI/I 3KCHCpI/IM€HTaJ'IBHI)IX JTAHHBIX.

3. PazBute y oOywarommxcs YyMeHHE OOOCHOBBIBATH IUIAH OKCIIEPHUMEHTAIBHOTO
WCCJICIOBAHMSI, KOPPEKTHO COOMpaTh JaHHBIC U 00pabaThIBATh PE3yIbTaThl C TIOMOIIIBIO
KOMIIBIOTEPHBIX TEXHOJIOTHUH.

2 MecTo aucuMIUIMHBI (Y4eOHOro Kypca) B crpykrype OITIOII BO

HJucnumimnHa «MeToAuKa NOCTAHOBKH U NPOBEJCHUS IKCIHEPHMEHTA» OTHOCHUTCS K
00s3aTenbHbIM quciumuinHaM biok 1 «/luctumimael (Moaynin)» BapuaTUBHOM YacTH.

JucuuruinHel (yueOHble Kypchl), HA OCBOGHUHM KOTOPBIX Oasupyercsl JaHHas AUCLUILINHA
(mpeaplAyIIas CTYNeHb 00pa30BaHUsA):

- CHCTEMHBIH OAXO0A B JUCCEPTALMOHHOM HCCIIEA0BaHNUN
Jucuuniuuel, y4eOHbIE KYypChl, s KOTOPHIX HEOOXOAMMBI 3HAHUS, YMEHHS, HaBBIKH,

npruoOpeTaemMble B pe3ysbTaTe U3ydeHHs JTaHHON TUCIMITIIHHBIL:

- Teopus u ucropus npasa u rocyaapcTBa; UICTOPUs YUSHHH O ITpaBe U TOCy1apCTBeE



3 Ilnanupyemble pe3yabTaThl

o0yueHusi mno aucHuIinHe (y4eOHOMY Kypcy),

COOTHECEHHbIE ¢ IIJIAHUPYEMbIMHU pe3yJIbTATAMHU O0CBOEHNsI 00pa30BaTeIbHON NPOrpaMMbl

®opmupyeMble U

KOHTPOJIUPYEMBIEC l'[.nalmpyeMLIe pe3yJbTaThbl Oﬁy‘{EHI/Iﬂ
KOMIICTCHIIUU
- BIAaJCHHE METOIOJOrueH 3HaTh:
TEOPCTHUCCKUX H | — COBPEMCHHBIC HAYUYHBIC JOCTHKCHUA U UICU B obnactu
SKCHICPUMCHTAJIbHBIX pa3pa60TKI/1 N HUCIBITAHWA HOBBIX CTPOUTCIIBHBIX MAaTCpHUAJIOB U

UCCIIeIOBaHUA B 00JacTH
crpoutenberBa (OITK-1)

TEXHOJIOTUN

YMers:

— MPUMEHSTh CTATUCTUYECKHE METObI JIsl 00pabOTKU pe3yabTaTOB
AKCIIEPUMEHTOB IO HUCIHBITAHUIO CTPOUTENIBHBIX MaTE€pUalIOB U
KOHCTPYKIUI

Bmaners:

— HaBBIKaMH MCIIOJIb30BaHUS MPUKIIATHBIX KOMITBIOTEPHBIX
MPOTPAMM JJIsl BBIYMCIIEHUS CTATUCTUYECKUX MTOKA3aTeNeh U
MPOBEPKHU CTATUCTUUYECKUX KPUTEPHUEB; METOJIAMU TIJITAHUPOBAHUS
HKCIIEPUMEHTA B 00JIACTH CTPOUTEIIHCTBA.

- BIAJEHUE  KYJIbTYypoiu
HAy4yHOTO HCCIICJIOBAHUS B
00J1acCTH CTPOUTENBLCTBA, B

TOM qucie C
UCIOJIb30BAaHUEM HOBEHUIIMX
MH(OPMaLMOHHO-
KOMMYHHKAIIMOHHbBIX

texHojorui (OI1K-2)

3HaTh:
— COBPEMEHHBIC HAYYHBIC ITOAXO/BI U JJOCTHKCHHSI B UCCIICIOBAHUHT

HAJACKHOCTM M  JAPYTUX  XapaKTEPUCTUK  CTPOUTEIHHBIX
MaTepuaJioB M  KOHCTPYKLMM;  METOJMKM  IPOBEICHUS
JIOJITOBPEMEHHBIX ~ HCIIBITAHUH B 00JIaCTH  CTPOUTEILCTBA,
COBpCMeHHI)IC apXI/ITeKTypHI)IC pGIHeHI/Ifl JKUJINUIIHOT O n
KAl TAIBHOTO CTPOMTEIIbCTBA.

YMeTn:

- BBITIOJIHATh pacyeTsl CTPOUTETBHBIX KOHCTPYKIUI

TPaAULMOHHBIMHA ¥ KOMIIBIOTEPHBIMU METOJIAMH; UCIIOIb30BATh
CIIELUAIM3UPOBAHHbIE TTAKETHI IIPUKIAJHBIX IIPOrPAMM U1
MOJICJIMPOBAHUS U PacyeTa CTPOUTENBHBIX KOHCTPYKIIUN 1
JJIEMEHTOB; HCIIOJIB30BaTh CIELHAIU3UPOBAHHBIC IIPOrPAMMBI
CTPOUTENILHON M apXUTEKTYPHOI KOMIIbIOTEPHOM rpaduku.

Bnaners:

— NpUEMaMH U TEXHOJIOTHUSIMH OLEHKH MapaMeTpOB CTPOUTEIIbHBIX
DJIEMEHTOB, KOHCTPYKLMH W 3JaHUW; HaBBIKAMU IPOBEACHUS
AKCIIEPUMEHTAJIbHBIX HUCCIIEIOBAHUM CTPOUTEIBHBIX OOBEKTOB C

- CHOCOOHOCTh K
npodeCCHOHATBHON
OKCILTyaTaIllu
COBPEMEHHOTO
UCCIIEI0BATEIbCKOTO
o0opynoBaHuss U NMprOOpPOB

(OTIK-4)

UCIIOJIb30BAHUEM  COBPEMEHHBIX TEXHMYECKHUX CPEACTB U
KOMITHIOTEPU3UPOBAHHBIX CTEHIOB.

3HaTh:

— COBpPEMEHHBIE ammapaTHO-TIPOTPaMMHBIE  KOMIUIEKCHI IS
UCCJIEIOBAHUS CTPOMTENBHBIX MaTepualioB M METOAbl HX

MMPUMCHCHUA IJI1 IIPOBEACHUA MHOFO(l)aKTOpHI)IX OKCIICPUMEHTOB
U CTaTUCTUUYECKOMH O6pa6OTKI/I PE3YJIBTATOB 3TUX IKCIICPUMCHTOB.

YMers:

- poeCCHOHATBHO AKCIUTYyaTUPOBATH COBPEMEHHOE
HCCIIEA0BATENIbCKOE obopynoBaHue JUTSt MOJTY4EeHUS
CTATUCTUYECKU 3HAYMMBIX BEIOOPOK M 00pabOTKH pe3yIbTaTOB
UCTIIBITAHUN B CTPOUTENHHON 00JIACTH; PONU3BOAUTH BHIYUCIICHHS
TpeOyeMbIX  TMapaMeTPOB  CTPOUTEIBHBIX  MaTEepHATIOB U
KOHCTPYKLIMW JUIsi o0ecrieueHus: TpeOyeMbIX XapaKTEepPHCTUK
3JTaHHI.




®opmupyeMbie U

KOHTPOJIMpYeMBbIe IInanupyemsle pe3yjbTaThbl 00y4eHHS
KOMIIETCHIIUH
Bianers:
—  HaBbIKAMHM TIPUMEHEHHUS COBPEMEHHOro O0OpYAOBaHMS s
OpraHu3alii TEXHUYECKUX MHOTO(AKTOPHBIX 3KCIIEPUMEHTOB
ONpEACICHUsI TPOYHOCTHBIX XApPAKTEPUCTUK CTPOUTEIBHBIX
MaTepUaJIOB, JIEMEHTOB M KOHCTPYKLMM; aHaIW3a I[OKa3aHUU
npuOOPOB, BOZHUKAIOIIMX IPU PELICHUU HCCIEI0BaTEIbCKUX U
IIPAKTUYECKMX 3a]1a4.
- CIIOCOOHOCTh 3HAaTh:
npoeCCHOHATBLHO M3JIaraTh | — METOJOJIOTHI0  COBPEMEHHBIX HCCIIEOBaHMH B  obOiacTu
pe3yJIbTaThl CBOMX CTPOUTEJIBHBIX MaTepUaioB, TEOPETUYECKHE OCHOBBI
UCCIIE0BAHUI u TUTAHUPOBAHMSI SKCIIEPUMEHTA Il IPOBEPKH THIIOTE3 B O0JIACTH

IPEICTABIATh MX B BHIE
HAyYHBIX [yONUKAIMHA |
npesenrarumii (OITK-5)

CTPOUTENIBHBIX MAaTEPHUAJIOB U TEXHOJIOTH;
CTaHAapThl O(QOPMIICHUS HAYYHbIX IYOJUKALMW U HAy4yHO-
TEXHUYECKUX 0030pOB.

YMeTn:

000CHOBaHHO H3JaraThb Pe3yJNbTaThl AKCIEPUMEHTAIBHBIX
UCCIICIOBAaHWA B OO0JIACTH CTPOUTENBCTBA, APTYMEHTHPOBATH
BBIBOJbI C ITOMOILBI0O MaTEMAaTUUECKUX U MOJEIEH, JOBEIEHHBIX
o I/IH)KeHepHI)IX MCETOAUK N KOMHLIOTepHOFO MOI{GJII/IpOBaHI/Iﬂ.

Bnaners:
HaBbIKAMU O(GOPMIICHHUS HAYYHO-TEXHHYCCKHUX OTYECTOB U
TEKCTOB;

— crangapTamMu opOpMIICHUS YepTexe, cennprukannuii 1 HayqIHbIX

myOIHKaIuii;
— TPUKIAJAHBIMA  TPOTpAaMMaMH  KOMIIBIOTEpHOW  rpadukH,
rpaMuecKkoro MpeJACTaBIEHHUs Pe3yJbTaTOB MCCIIEJOBAaHUM,
MOCTPOCHHUS Juarpamm CTaTUCTUYECKOU 00paboTKu
HKCIEPUMEHTAIbHBIX JAHHBIX.
- TOTOBHOCTh OpPTaHHU30BaTh 3HaTh:
paboty — COBpPEMEHHbIE METOJIMKH OpraHu3aluy IpyNnoBoil paboThl HaJ
UCCIIEIOBATEIHCKOTO CTPOWTENBHBIMH  TIPOCKTaMH,  pacupefeNieHus  paboT B
KOJJIEKTMBa B 00jacTu KOJIJIEKTHBE  pa3pabOTYMKOB,  KOPPEKTHOTO  IPOBEIEHUS

crpoutenbcrBa (OI1K-7)

SKCHCPUMCHTAJIIBHOTO UCCICAOBAaHUA, MMOJTYYCHUA 000CHOBaAHHBIX
BBIBOZIOB Ha OCHOBC OKCIICPHUMCHTAJIbHBIX TAHHBIX.

YMeTn:

CTPYKTYPUPOBATh M PACHPEACIUTh Pa3IU4YHbIE KOMIIOHEHTHI
3a/1auu B 00JIACTH CTPOUTEITHCTBA MEXKY MOPA3AEICHUSIMU U
OT/ACIbHBIMUA  HUCIIOJHUTENISIMH;  OpraHU30BaTh  CpPaBHEHHE
aJIBTepHaTHBHBIX BapI/IaHTOB peIHeHI/IH HUCCIICOOBATCIIbCKUX U
MPaKTUYECKHX 3a/1ay, MpeIaraéMblX KOJUIEKTUBOM; OLICHUBATh
IIOTCHOUAJIBHBIC BO3MOXHOCTH nonpas;leneHHﬁ U OTACIIbHBIX
UCIIOJIHUTENIEW  TMpU  PEIIeHMH  KOHCTPYKTOPCKHMX  3ajau
Pa3IMYHOTO THUIA.

Bnaners:

HaBBIKAMH PYKOBOJICTBA TBOPUYECKHUM  HCCIEIOBATEIHCKUM
KOJUIEKTUBOM, TOJHOMOYHUSMM TPHUHATUS  pPEUIEHUH MpHu
pacripeneneHny 3aIaHii U IOCTaHOBKE OOIIeH 3a1a4u;

— KOMIIBIOTCPHBIMH IIPOrpaMMaMi IIIIaHUPOBAHUSA pa6OTBI (CCTCBLIG

rpaduKH, MOTOKOBBIC THAarpaMMBbI U T.I1.).




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIeTeHIIHH

IInanupyemsle pe3yjbTaThbl 00y4eHHS

- CIIOCOOHOCTh
OPHEHTHPOBATHCS B MTOJTHOM
CHEKTpe HAYYHBIX MPOOJIeM
npodeccruoHanbHON
obnactu (I1K-1)

3HaTh:

— IPUHIUIBI pacyeTa CTPOUTEIbHBIX KOHCTPYKIIHIA;

— TpeOOBaHMSI HOPMATHBHBIX JOKYMEHTOB IO MPOSCKTHPOBAHHIO
CTPOMUTEIbHBIX KOHCTPYKIIMHN 3IaHUN U COOPYKEHHUI.

VYMeTs:
— OpPHUEHTHPOBATHCA B CIEKTPE HAy4YHBIX MpoOJeM B 00JacTH
CTPOUTEIIBHBIX KOHCTPYKIIM;

— TIPUMEHATh B TMPAKTUKE MPOEKTUPOBAHUS CTPOUTEIBHBIX
KOHCTPYKIMI COBPEMEHHBIE METO/IbI pACUETA U 1aBATh OLICHKY
TEXHUYECKOTO  COCTOSIHMSL ~ JKCIUTyaTUPYEMBIX  3JaHUd U
COOPYKEHHIA.

Bnaners:

— METOJIaMM pacyeTa CTPOUTEIbHBIX KOHCTPYKIUH;
— METOJIaMH M CPEJCTBAMH IOBBIIICHUS KAueCTBa CTPOUTEIbHBIX
00BEKTOB.

TemaTuueckoe coaecpkanue TUCHUIIINMHBI (yqeﬁnoro Kypca)

Pasznen, moayJib

Iloapa3snen, Tema

MeTtoanka OCTaHOBKH
9KCIIEPUMEHTA

Ponnb SKCIICPUMCHTA B IPOBCACHUN HAYYHOI'O UCCIICAOBAHU

DTanbl IPOBEICHUS SKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
N3MepeHne pe3ynbTaToOB U MOJYYEHUE IKCIIEPUMEHTAIBHBIX
JTAHHBIX

CraTtucTHYEeCKHUE MCTOJbI OLICHKN TOCTOBCPHOCTHU
OKCIICPUMCHTAJIbHBIX JaHHBIX

KOMHI)IOTepHBIG CHUCTCMBI 06pa6OTKI/I CTaTUCTUYCCKUX JaHHBIX
OKCIICPUMCHTAJIIBHOT'O UCCJICTOBAHUS

Knaccnq)m(aunﬂ CTaTUCTUYCCKUX MCTOAOB U 0o01acTh HX

IIPUMCHCHUS

[TocTpoenue neKTpOHHBIX TaOIHIL ISl 00pabOTKU Pe3yabTaTOB
HKCIEPUMEHTA

HpOBeI[eHI/Ie SKCIICPUMCHTA C ITIOMOIIIBIO I/IMI/IT&IIHOHHOﬁ MOACIN

OTtobOpaxeHue U UHTEepIpeTalns Pe3yIbTaTOB
9KCIIEPUMEHTAIILHOTO UCCIIeI0BAaHUS

FpeKO-J'IaTI/IHCKI/Ie KBaaApaThbl B INITAHWUPOBAHWHU SKCIICPUMCHTA

O01mas Tpya10eMKOCTh TUCHMILUIUHBI (YdeOHoro kypca) — 6 3ET.




4 CTpyKTYypa M colepkaHue TUCHUIINHBI (Y4eOHOro Kypca) « MeToauKa NoCTAHOBKH U MPOBEJEHUS IKCIIEPUMEHTA)

Kypc n3yuenns 1

Paznea, Iloapa3zaen, Tema Bujabl yueoHO#i paGoThl Heo0xoaumbie DopMbI Pexomennye
MoAyJib KonrakrHas paﬁoTa CamocTosiTeJIbHAs paﬁoTa MaTepHaJIbLHO- TEKylero Masl
(B yacax) TeXHHYeCKHe KOHTPOJIs JMTepaTypa
BCEro ®opMbI POBEAEHUS JEKIHUI, (opMbI Opranu3zanuu pecypchbl (HanMeHoBa (Ne)
’g naGopaToprlx, NMPaAaKTHYECKHX caMoCTOSITeILHOM HHe
E E @ E ° 3aHATHI, MeTOAbI 00y4eHus1, % padoTnl OLIEHOYHOT 0
’E 5 g g §. peajiusylonue NpuMeHsieMyIo § cpeacTBa)
E H E = £%| oGpa3oBaTelbHYI0 TEXHOJIOTHIO 2
1 2 3 4 5 6 7 8 9 10 11 12
Meronuka | Tema 1. Pons 2 10 Nzyuenue u MynsTumeauna Tectupo 1,2
IOCTAHOBKH | DKCIIEPUMEHTA B KOHCIIEKTUPOBaH obopynoBaHue BaHHE
u MPOBEJCHUU ue o
MPOBEJICHUSI | HAYYHOTO TEOPETUYECKOTO MOYJTIO
SKCIEPUMEHT | UCCIIENOBAHUS Marepuaia 1o 1 (Tect
a TEME IS
CaMOKOH
TPOJIsi)
[IpakTuueckoe 2 KomnerotepHslit 10 [TonroroBka k Komnbrotepusiii | 3amura 1,2
3angaTue Nel. MPAaKTUKYM MIPAKTUYECKOU KJacc 00IIero oT4yeTa
ITocTtpoenue pabote MOJIb30BaHUS o
ANEKTPOHHBIX C JOCTYTIOM B MpaKTU4
TaOJIHUIL JIs HNurepner €CKOM
UCXOHBIX pabore 1
JTAaHHBIX (otuer)
AKCIIEPUMEHTA




2 7 8 9 10 11 12

Tema 2. Dtanbl 10 N3yuenue n MyneTumenua | Tectupo 1,2
IPOBE/ICHUS KOHCIIEKTUPOBAH o0opynoBaHue BaHUE
IKCIIEPUMEHTAI ue o
BHOTO TEOPETUYECKOT O MOJIYJIIO
UCCIIEI0BAHMS Marepuasia 1o 1 (Tecr
N3mepenue TeMe Ui
pe3yIabTATOB H CaMOKOH
HOJIy4eHue TPOJISA)
IKCIIEPUMEHTAI
bHBIX JAHHBIX
[IpakTrueckoe KomnbsrorepHsii 10 IToaroroBka k Komnbrotepusiii | 3amura 1,2
3aHsATHE Ne2. IPAKTUKYM PaKTUYECKOH KJ1acc o011ero oTyera
KomnbrotepHast pabote MOJIb30BaHUS o
MO/JIEJIb s IPAKTUY
Kpurepuss  Xu- €CKOH
KBaJpar pabore 2

(otuer)
Tema 3. 10 N3ydenue n Mynetumenua | Tectupo 1,2
Craructuuecku KOHCIIEKTUPOBaH obopynoBaHue BaHUE
e METO/IbI ue o
OLICHKHU TEOPETUYECKOTO MO/TYJTEO
JIOCTOBEPHOCTH MarepHaa 1o 1 (Tect
IKCTIEPUMEHTAI TeMe JUTS
BHBIX JJTAaHHBIX CaMOKOH

TPOJIsI)
[IpakTrueckoe KomnbrorepHsiii 10 IToaroroska k Komnbrorepnsiii | 3amura 1,2
3aHsATHE No3. MPAKTUKYM MPAaKTUYECKON KJIacc 001Iero oTYeTa
KomnbrotepHast pabote MOJIb30BaHUSA o
MOJIEITb JIIIS MPAaKTHY
KpUTepus €CKOH
Kpamepa- pabote 3
Yamma (otuer)




2 7 8 9 10 11 12
Tema 4. 10 N3yuenue n MyneTumenua | Tectupo 1,2
KomnbroTepHbie KOHCIIEKTUPOBAH o0opynoBaHue BaHUE
CHCTEMBI ue o
00paboTKu TEOPETHYECKOTO MOYJTIO
CTaTUCTUYECKU MaTepuaia 1o 1 (Tecr
X JJaHHBIX TeMe Ui
IKCIIEPUMEHTAI CaMOKOH
BHOT'O TPOJIs)
MCCIICTOBAHMSI
[TpakTHueckoe KomnbrorepHsbrit 10 IToaroroBka k Komnbrorepusiii | 3amniura 1,2
3ansTue Ned. MIPAKTUKYM IIPaKTUYECKON KJ1acc 0011ero oT4yera
KomnbrorepHas pabote [0JIb30BaHUs o
MOJIEITb IS MPAKTHY
KpUTEpHUS €CKOH
«YTJIOBOE pabore 4
npeoOpa3oBaHU (oTuer)
¢ dumepa»
Tema 5. 10 N3ydenue n Mynetumenua | Tectupo 1,2
Knaccudukanu KOHCIIEKTUPOBaH o0opynoBaHue BAaHHE
s ue o
CTaTUCTHUYECKH TEOPETUYECKOTO MO/TYJTEO
X METOJIOB U MarepHaa 1o 1 (Tect
o0rnacTb ux TeMe JUISE
IPUMEHEHUS CaMOKOH

TPOJIsI)




2 7 8 9 10 11 12
[IpakTuueckoe KomnbrotepHslit 10 [TonroroBka k Komnbrotepusiii | 3amura 1,2
3anaTue Ne5. MIPaKTUKYM MPAKTHYECKON KJ1acc 00111ero oTyeTa
[TnanupoBanue pabote MOJIb30BAHUS o
JKCIIEPUMEHTA MPaKTUY
1 00paboTka €CKOM
IAHHBIX C pabote 5
IIOMOILBIO (otuer)
JATHHCKUX
KBaJIPaTOB
Tema 6. 10 Nzyuenue u MynsTumMeana Tectupo 1,2
[TocTpoenue KOHCIIEKTUPOBaH o0opynoBaHue BAaHHE
AIEKTPOHHBIX ue o
TaOJINIL JIS TEOPETUIECKOTO MOTYJTFO
00paboTKu MaTepHasa 1o 1 (Tect
pe3yJIbTaTOB TeMe JUTST
IKCIIEPUMEHTA CaMOKOH

TPOJIsi)
[IpakTuueckoe KomnbrorepHsiii 10 IToaroroBka k Komnbrorepnsiii | 3amura 1,2
3aHsTHE Neb. MPaKTUKYM MPAKTUYECKOMN KJIacc 00111ero oT4eTa
CpaBHUTENBHBI pabote MOJIb30BaHUS 1o
1 aHanu3 MIPaKTHY
Kpurepus Xu- €CKOH
KBaJpaT u pabote 6
KpUTepus (oTuer)
Kpamepa-

Vomama




2 7 8 9 10 11 12
Tema 7. 10 N3yuenue n MyneTumenua | Tectupo 1,2
[TpoBenenue KOHCIIEKTUPOBAH o0opynoBaHue BaHUE
HKCIIEPUMEHTA C ue o
HOMOILBIO TEOPETUYECKOT O MOJIYJIIO
MMUTALMOHHOM MaTepuaia 1o 1 (Tecr
MOJIeNTN TeMe Ui
CaMOKOH
TPOJIsI)
[IpakTrueckoe KomnbrorepHsii IToaroroBka k Komnprotepnsiii | 3amura 1,2
3aHsaTHE Ne7. IPAKTUKYM 10 PaKTUYECKOH KJ1acc o011ero oTyera
[Toctpoenue pabote MOJIb30BAHUS o
UMHTALUOHHON IPAKTUY
MOJEIH s €CKOM
MOJTy4eHUSs pabote 7
CTaTUCTUYECKH (oTuer)
X JIAHHBIX
Tema 8. N3yuenue n Mynetumenua | Tectupo 1,2
OTtobpaxeHue u 10 KOHCIIEKTUPOBaH o0opyoBaHue BaHUE
UHTEpIpeTanus ne o
pe3yiIbTaToB TEOPETUYECKOT O MO/JTYJTIO
IKCTIEPUMEHTAI MaTepuaa 1mo 1 (Tect
BHOTO TeMe Juis
UCCIIC/TOBAHHS CaMOKOH
TPOJIs)
[IpakTueckoe KomnberorepHbrit 10 ITonroroBka k Komnerorepubii | 3amniura 1,2
3aHaTue Ne§. MIPAKTUKYM MPAKTUYECKON KJ1acc o0IIero oTyera
[Toctpoenne pabote MOJTb30BAHUS o
rarpaMm MPAaKTUY
O0TOOpaXKAFOIITNX eCKOM
pe3ynbTaThl pabote 8
JKCIEPUMEHTA (otuer)
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2 3 5 7 8 9 10 11 12
Tema 9. I'pexo- | 2 N3yuenue n MyneTumenua | Tectupo 1,2
JATUHCKHE 10 KOHCITEKTUPOBaH obopynoBaHue BaHHE
KBaJ[paThl B ue o
IUIAHUPOBAHUH TEOPETUUECKOTO MOJTYJTIO
JKCIIEPUMEHTA Marepuasia 1o 1 (Tecr
TeMe TUTSE
CaMOKOH
TPOJIsI)
[IpakTuueckoe 2 KomnbrorepHsiit 10 [TonroroBka k Komnprotepnsiii | 3amura 1,2
3aHsATHE Ne9. IPAKTUKYM MPaKTHYECKON KJ1acc 00111ero oTyeTa
[Toctpoenue pabote MOJIb30BAHUS o
rpeKo- MPAKTUY
JATUHCKUX €CKOH
KBaJpaToB U pabore 9
IIPOBE/ICHHE (oTuer)
JMCTIEPCUOHHOT
0 aHaJIN3a
pe3yiIbTaToB
HKCTIEPUMEHTA
Hroro: 18 18 180




5 Kputepuu u HOpMBI TeKYy1er0 KOHTPOJISI U POMEKYTOUHOI aTTecTAlNU

Dopmsbl YcnoBus gomycka Kpurepun 1 HOpMBI OLICHKH
TEKYILEro
KOHTPOJIA
3auer Jomyckarorcs Bce OneHka «3a4T€HO» CTAaBUTCA CTYACHTY, MPOSBUBLIEMY 3HAHMsS IIPOrPaMMHOIO Marepuaa,

OOHapyXHBIIEMY IIOHUMaHHWE U MPAKTUYECKOE HCIOJIb30BaHUE Yy4yeOHOro MaTepuaia, WIn
JIONYCTUBIIEMY HETOYHOCTH B OTBETE, HO 00JIaJaoleMy HEOOXOIUMBIMU 3HAHUAMU M YMEHUSIMHU
JUISL KX YCTPAHEHUsl IPU KOPPEKTUPOBKE.

OLICHKa «HC 3a4YTCHO» CTaBUTCA CTYACHTY, HUMCHOIICMY CYHICCTBCHHLIC HpO6€J'IH B 3HaHHUH
OCHOBHOI'0O Marc€puajla IO Mmporpamme, a TaKXKE AJOMYCTUBLIECMY IMPHHIHUIIMAJIbHBIC OIINOKHU Inpu
H3JIOKCHHUU MaTCpHajia.




npenyc

6 Kpurepnu u HOpMBI OLIEHKH KYPCOBBIX PadoT (IIPOEKTOB)

KypcoBas pabota B kypce «MeToAUKAa MOCTAHOBKH U MPOBeIeHHUS IKCIIEPUMEHTA) HE
MOTpEHa.

7 IlpuMepHass TeMaTMKa MNHCbMEHHBIX PpPadoTr (KypcoBbIX, pedeparTos,

KOHTPOJIbHBIX, PACYeTHO-TPa(pMIecKHuX U Ap.)

npeayc

KypcoBas pabota B kypce «MeToaAUKa NOCTAHOBKH U NMPOBEAeHHUS IKCIIEPUMEHTA» HE
MOTpEHa.

8. Bonpocsl Kk 3a4eTy

Ne /it Bonpocsl

1. | Ponp skciepuMeHTa B IPOBEIEHUN HAYYHOT'O UCCIIETOBAHMS

2. | CucremHbIe TPOrpaMMHBIE CPEJCTBA, UX HA3HAUCHUS U XaPaKTEPUCTUKH.

3. | [locTtpoenue 3MeKTPOHHBIX TAOIUIL 111 HCXOIHBIX JAHHBIX SKCIIEPHUMEHTA

4. | OcobeHHOCTM  TIOCTPOEHUS  IPEKO-JIATUHCKUX  KBAJApaToB M IPOBEJEHUE
JICTIEPCHOHHOTO aHAJIM3a PE3YJIbTATOB SKCIIEPUMEHTA

5. | Ynpasnenue, oOpaTHas CBsI3b, OOBEKT YIPABICHUS.

6. | I'pexo-natuHckue KBaApaThl B IUNITAHUPOBAHUH SKCIIEPHUMEHTA

7. MoaenupoBaHre IPOU3BOICTBEHHBIX IporeccoB B MS Excel

8. | [locTtpoenne aguarpamMm O0TOOpaKAIOIIUX PE3YIbTATHl YKCIIEPUMEHTA

9. «ITouck pemenus» 8 MS Excel

10. | [loctpoenue quHaMHYECKHX MoJielei mpousBojacTBa B MS Excel

11. | OrobpaxxeHue U UHTEPIPETalUs Pe3yIbTATOB HIKCIIEPUMEHTAILHOTO UCCIIEIOBaHUS

12. | IlocTpoeHre NMHTAITMOHHON MO JUISI TOJTyYSHHsI CTATHCTHYECKUX JTAHHBIX

13. | IlocTpoeHue IEKTPOHHBIX TAOJIUIT ISl UCXOAHBIX JaHHBIX SKCIIEPUMEHTA

14. | 3mepeHue pe3ynbTaTOB U MOJTYYEHUE SKCIIEPUMEHTAIbHBIX JaHHbIX

15. | KomnelotepHast Mozienb i Kputepust Xu-KBajapar

16. | CtatucTryecKue METO/Ibl OLIEHKHU JIOCTOBEPHOCTH SKCIEPUMEHTAIbHBIX TaHHBIX

17. | KomneroTepHas Mojenb st kpurepusi Kpamepa-Yoaumma

18. | KomnbroTepHble ccTeMbl 00pa0OTKH CTATUCTUYECKHUX JAAHHBIX SKCIIEPUMEHTAIBLHOTO
MCCIICIOBAHMSI

19. | KommsroTepHasi MOZICIb JUII KPUTEPHSI YTIIOBOE MpeoOdpa3oBanme Duriepa

20. | Knaccudukanus cTaTUCTHYECKUX METOAOB U 00JaCTh WX MPUMEHEHHS

21. | IlmanupoBaHMeE SKCIIEPUMEHTA U 00padOTKa JAHHBIX C TOMOIIBIO JTATHHCKUX
KBaJIpaToB

22. | IocTpoeHwme AMEKTPOHHBIX TAOIHII UIsl 00paOOTKH PE3yabTAaTOB IKCIIEPUMEHTA

23. | CpaBHUTEIBHBIN aHAN3 KpuTepust Xu-KBaapat u kputepus Kpamepa-Yoanma

24. | IlpoBeneHne HKCIIEPUMEHTA C IOMOMIBIO MMUTAIIMOHHON MOJIEIH

25. | IlocTpoeHne MMHUTAIIMOHHON MOJAEIH JUIs NOJYYeHHs CTATUCTHYECKUX JAHHBIX

26. | OtobpaskeHNe U UHTEPIPETALUs Pe3yJbTaTOB KCIIEPHUMEHTAIILHOTO UCCIIETOBAHMS

27. | Drampl IpOBENICHHSI SKCIIEPUMEHTAIBHOTO HCCIIECIOBAHNUS

28. | MoaenupoBaHHe HeJIETEPMHUHUPOBAHHOCTH MPOU3BOICTBEHHBIX CHCTEM C IOMOIIBIO
AJIEKTPOHHBIX TAOJIUII

29. | OCHOBHBIE 3JIEMEHTHI U IOHATHS CUCTEMHOM TMHAMUKHU

30. | AMCKpETHO-COOBITHITHOE MOJICIMPOBAaHUE KAaK HHCTPYMEHT MOIICPKKH TPUHSTHS
peLIeHHH B JIOTUCTHKE

31. | KonnenryaibHbIC MO B CACTEMHON JTMHAMHUKE

32. | [lonsaTne oOpaTHOI CBS3M B JMHAMUYECKHAX CHCTEMax

33. | Knaccugukaius peajlbHbIX CUCTEM U MX MOJeJeH

34. | Cuctembl ynpaBiIeHHs] MaTEPHAIbHBIMU ITOTOKAMU




35. | BBoa u pemakTupoBaHHE TEKCTA: U3MEHEHNE MpU(Ta, HHTEPBAIOB MEXIY CTPOKAMH,
BbIpABHHUBAHUC TCKCTA, U3BMCHCHUC I'PAHUIL 36331_13, HOHqépKHBaHHe, neyatrb TEKCTa B
KOJIOHKAX.

36. | Coxpanenue Tekcra, 3arpy3ka (aiima Ha SKpaH, Iepe3anmuch Ha JAPYrod JUCK.
(GopMaTHpoOBaHUE HCKA.

37. | KonmpoBanue TekcTa pa3IHMYHBIMU CIOCO0aMHM, MEpEMENICHHE TEKCTa pPa3IMYHBIMU
crioco0amH, yJJaJIeHUe TEeKCTa.

38. | DkcnepuMeHTaIbHBIC MOJICITH

39. | [TapameTpsl CTpaHUIBI, TPEIBAPUTEIBHBI MPOCMOTP, CO3JaHHE KOJOHTHUTYJIOB,
neyaTh TEKCTa

40. | BcraBka B TEKCT M peAaKTUPOBAHUE PUCYHKOB U3 rpaMueCcKuX pelakTOPOB.

9 @oHI OLEHOYHBIX CPEACTB /Js1 NPOBeIEHHUS MPOMEKYTOUHON AaTTecTaAlun
00yYaKOIIHUXCS 10 TUCIHIIINHE

9.1 IMacnopT (poH/1a OLIEHOYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJIMPYeMOM HaumeHoBaHue
n/n (TeMbl) TUCHUILIHHBI KOMIIETeHIIMH (WU OLIEHOYHOI0 CpeaCTBA
ee YacTH)
1
MeTtoauka MOCTAHOBKHU " OIIK-1;0I1K-2; Komiiekr orueToB 110
NMPoBeIeHUs IKCIepPUMeHTa OIIK-4; OIIK-5; MPaKTUYECKHUM  paboTam
OIIK-7;ITK-1 1-8

9.2 TunoBbie KOHTPOJIbHBIE 321aHUSI WJIN HHbIE MATEPHAJIbl, He00X0AUMBbIe /ISl OLeHKHU
3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(popMHpoBaHUsI KOMIIETEHIHI B polecce 0OCBOeHNsI 00pa30BaTeIbHON NPOrpPaMMbI

9.2.1 Tect aJsi CAMOKOHTPOJSA MO Kypcy «MeToaMka NMOCTAHOBKHM U NPOBeIeHHS
IKCIIEPUMEHTA» HE IIPEyCMOTPEHBI.

9.2.2 KoMILIEKT 0TY4EeTOB 110 MPAKTHYECKUM padoTam.
IIpakTuueckoe 3ansatue Nel. [TocTpoeHue 3/1eKTPOHHBIX TA0IUI AJIS1 UCXOAHBIX JAAHHBIX
IKCIIePUMEHTAa

33}131—[“6: MMOCTPOUTH DJICKTPOHHBIC Ta6JII/IHLI JJI1 UCXOAHBIX JAHHBIX SKCIICPUMCHTA.

OnucaresqbHass nHpopMauuoHHass Moaeab. Ha mepBoM sTame MccieqoBaHus 00beKTa
WIM Tpolecca OOBIYHO CTPOMUTCA omMcarenbHas HWH(OpMalnMoHHAas Mojenb. Takas Moenb
BBIJIETISIET CYIIECTBEHHBIE, C TOYKU 3pEHUS IeJell MPOBOJMMOIO MCCIEN0BaHUS, MapaMeTpbl
00BeKTa, a HECYIIECTBEHHBIMH [TapaMeTpaMu MpeHeOperaer.

®opmanu3zoBaHHasi MojeJb. Ha BTOpoM sTamne co3maercs popmann3oBaHHasi MOJENb, T.
€. onucareabHas MHQOPMAIMOHHAs MOJENb 3allUChIBACTCA C IOMOIIBI0 KaKOro-imdo
dopmanbHOrO s3bIKa. B Takoll Monenu ¢ momoiibio (Gopmyl, ypaBHEHMH WIM HEPaBEHCTB
q)HKCI/IpyIOTCSI (i)OpMa.]'H)HI)Ie COOTHOIICHUA MCEXKAY HaYaJdbHBIMW W KOHCYHBIMH 3HAUCHUSIMU
CBOWCTB OOBEKTOB, a TAK)KE HAKJIAJBIBAIOTCS OTPAaHUYEHHS Ha JOMYCTUMbIE 3HAUEHHS STHX
CBOMCTB.

OpHako Janeko He Bcerja ynaaeTcss HailTh (opMmysbl, SIBHO BBIpaXKaloOIIME HCKOMBIE
BCJIIMYMHBI Y€pPE3 HUCXOOHBIC JTaHHBIC. B Takux ClIydasx HCIOJb3YHOTCA HpI/I6JII/I)KeHHBIe
MaTEMaTUYECKUE METO/IbI, TO3BOJISIFOIINE MTOJy4aTh PE3YyJbTaThl C 3aJaHHON TOYHOCTBIO.



KomnblotepHass mopeab. Ha TperbeM sTame HeoOxoaumo  (opMann30BaHHYIO
MH(POPMALMOHHYIO MOJIeNIb IIPeoOpa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBIPa3UTh €€ Ha
HOHSITHOM I KOMIIbIOTEpa si3bIke. CyIIECTBYIOT pa3IU4HbIE IIyTH TOCTPOEHUSI KOMIIbIOTEPHBIX
MoOJIeJIeH, B TOM qucCle:
- CO3/1aHUE KOMITBIOTEPHOM MOJieNu B (hOpMe MPOEKTa Ha OHOM M3 SI3BIKOB IPOTPaMMHUPOBAHHS;
- IIOCTPOEHHE KOMIIBIOTEPHON MOJENIN C HCIOJIb30BAHUEM 3JIEKTPOHHBIX TAONIUI[ WU JAPYTHX
NPUIOKECHUN: CUCTEM KOMIIBIOTEPHOTO YEpUeHHs, CHCTEM YIpaBieHHs Oa3aMu JaHHBIX,
reOMH(pOPMALIMOHHBIX CUCTEM U T. [I.

B mpomecce co3gaHust KOMIIBIOTEPHOM MOJENM MOJE3HO pa3paboTarh  yJOOHBIN
rpapudeckuil nHTEp@eiic, KOTOPBIN MO3BOJIUT BU3YAIU3UPOBaTh (OPMAIIBHYIO MOJENb, a TAKKE
peanu30oBaTh MHTEPAKTUBHBINA [MAJOl YEJIOBEKAa C KOMIIBIOTEPOM Ha JTale MCCIENOBaHUs
MOJIETIH.

KomnbloTepHblii 3xcnepuMenT. YerBepThlil 3Tanm ucciaenoBaHus WHPOPMALMOHHOM
MOJIEJIM COCTOMUT B IIPOBEICHUM KOMIIBIOTEPHOTO DKCIEPUMEHTa. EcCiin KOMIIBIOTEpHAs MOJEIb
CyILIECTBYET B BUJIE IIPOEKTA HA OJTHOM U3 A3BIKOB IIPOIPAMMUPOBAHUs, €€ HYKHO 3aIlyCTUTh Ha
BBITIOJIHEHHE, BBECTU UCXOIHBIE IAHHBIE U ITOJIyYUThb PE3YJIbTATHI.

Ecnu koMIbproTepHass MOZAENb HCCIEAYETCS B IPUIOKEHUHU, HAIPUMEP, B DIJIEKTPOHHBIX
TabJIUIAX, TO MOXHO NOCTPOUTH AMArpaMMy WM IpaduK, MNPOBECTH COPTUPOBKY M TMOHUCK
JTAHHBIX WM MCIIOJIb30BATh JPYTUe CIICUATN3UPOBAHHBIE METOIbI 00Pa0OTKH JaHHBIX.

IIpy uCHONIB30BaHUM TOTOBOM KOMIIBIOTEPHOM BHU3yaJbHOM HMHTEPAKTUBHOM MOJIENH
HEO0OXOUMO BBECTH HMCXOJAHbBIE JAHHbBIC, 3allyCTUTh MOJEJb Ha BbBIIOJHEHUE U HAOJI0JATh
U3MEHEeHHE 00bEKTa U XapaKTEePU3YIOIIHUX €ro BETUYHH.

B BupTyanpHBIX KOMIBIOTEPHBIX Ja0OPATOPUSX MOXKHO IPOBOJUTH 3KCIIEPUMEHTHI C
peanbHbIMH O00BEKTaMH. [l 3TOro K KOMIIBIOTEPY HPHUCOEIUHSIOTCS IaTYUMKU H3MEpPEeHUs
¢usznuyeckux mapaMeTpoB (TemmepaTypbl, HaBICHHs, CHIbl M JIp.), JaHHbIE H3MEPEHUM
HepefaTcss B KOMIBIOTEp M 00palaThIBAlOTCS CHEIMAIbHOM Iporpammoil. PesynbraTbl
OKCIIEpUMEHTa B BHJE TaOmwi, rpaduKoOB W JUarpaMM OTOOpa)KaloOTCs Ha AKpaHE MOHHUTOpA U
MOTYT OBITh pacreydaTaHsbl.

AHa/IU3 MOJYyYEHHBIX Pe3yJIbTAaTOB M KOPPEKTHPOBKA HccjaexyeMoil Moaeau. I1aTerii
JTall COCTOUT B aHAJIU3€ IOJIYYEHHBIX PE3YyIbTAaTOB U KOPPEKTUPOBKE UCCIENyeMO Moaenu. B
Cllydae HECOOTBETCTBHSI PpE€3YJIbTATOB, IOJIYYEHHBIX IPHU HUCCIEIOBAHUU HH(POPMAIMOHHON
MOJIENIM, U3MEpPSEMBbIM IapaMeTpaM peajbHbIX OOBEKTOB MOXKHO cJenaTh BBIBOJA, YTO Ha
MPEbIIYIINX 3Talax MOCTPOSHUS MOENIN OBLIN JOMYIIEHb! OUITMOKU WM HETOYHOCTH.

Hanpumep, mnpu mNOCTpOEHMM ONUCATEIbHOM KauyeCTBEHHOM MoJenu MoryT ObITh
HENPaBUWIBHO OTOOpaHbI CYLIECTBEHHbIE CBOMCTBA OOBEKTOB B Ipolecce (popManu3anuyu MOryT
ObITh JOMylIeHbl OmHMOKM B ¢opmyndax M T. A. B 3Tux ciaydasx HeoOXOIUMO IPOBECTH
KOPPEKTUPOBKY MOJIEIH, IPUYEM YTOUHEHHE MOJEIN MOKET IPOBOAUTHCS MHOTOKPATHO, IIOKA
aHaJIU3 Pe3yJIbTaTOB HE MOKAKET UX COOTBETCTBHE U3y4yaeMOMY OOBEKTY.



ITocTpoenne 31eKTPOHHON TA0MULBI A CTATHCTHYE6CKOH 00padOTKH pe3yJIbTaTOB
JKCIEPUMEHTA (NMPOBEPKA CTATHCTUYECKON OJHOPOAHOCTH JKCIEPUMEHTAJIbHOH U
KonTpoJbHoii rpynn Ha0/1101eHuil)

A B C D E
KomnnuectBo KomnuectBo
KomngectBo KommuectBo . .
- - 0ai10B I-T0 0aoB I-ro
0ay1oB I-ro OaioB i-ro

Howmep CTyJICHTa CTyJICHTa cryjcHTa CTy/eHTa

KOHTp. I'p. 10 | 3KCHep. Ip. 10 Koiggﬁ;p. aKiEEE&jp'
AKCIIEPUMEHTA | IKCIIEPUMEHTA

AKCIIEPUMEHTA | DKCIIEPUMEHTA
1 12 9 13 15
2 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 51
11 44 13 44 21
12 31 37 32 51
13 47 26 46 49
14 11 12 10 22
15 43 39 44 50
16 34 27 35 49
17 40 14 41 22
18 13 39 17 52
19 22 9 20 16
20 37 19 41 29
21 29 43 30 52
22 41 30 45 50
23 14 16 15 23
24 31 41 32 51
25 42 27 42 49
26 10 44 12 52
27 36 31 38 50
28 40 15 43 26
29 29 45 33 52
30 8 42 11 52
31 33 9 34 17
32 16 33 19 51
33 50 46 52 52
34 35 10 35 15
35 49 49 50 52
36 37 28 39 51
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
40 39 44 41 50




A B C D E
KomunuecTso Konunyectso
KonuuectBo KomunuecTBo . .
6AILIOB i-ro SAILIOB i1 6ayioB I-ro 6asioB I-ro
Howmep CTy/I€HTa CTYyZACHTa CTyAcHTa CTYACHTa
KOHTP. I'P. JKCHep. Ip.
KOHTp. T'p. 10 | BKCIHEP. IP. 10 Hoce Hocite
9KCHEPUMEHTA | HKCIIEpUMEHTA
HKCIEPUMEHTA | HIKCIIEPUMEHTA
41 49 52
42 37 47
43 11 20
44 29 42
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 Bwruncasercs mno ¢opmyne =CP3HAUY (B2:B61) c¢ mnocienyromum
TUpaxupoBaHueM 1o crondmam C,D,E

Hucnepcus  Boruucasiercs  1no  gopmyne =/JUCII (B2:B61) ¢ mnocaenyromum

TUpaxupoBanueM 1o crondmam C,D,E

Te sxe maHHBIE € IPEOOPa30BaTh B TAOIUILY MOPAIKOBBIX TaHHBIX C MOPSIKOBOM IMIKAJIOMH,
UMeEIOIIIeH 3aanHoe ynciio rpaganuit (3, 5, 7). K nomyyenHoit Tabnuiie Ha CIIeyIONIEM 3aHSITUU
OyIeT MpUMEHEeH KpUTEpH XU-KBapar.

IIpakTnyeckoe 3ansaTne Ne2. KomnbrorepHast Moiesb 1Jisi KpuTepusi Xu-KBajapar

Lenb paboThI: nocmpoums INEKMPOHHYIO maobauyy, onpeoenanuyro
00HOPOOHOCMb/HEOOHOPOOHOCMb  08YX  CMAMUCMUYECKUX BblOOPOK HA 3A0AHHOM YPOBHE
3HAYUMOCIU D.

3azaHue Ha pelIeHHe 3a1a4u

B kauectBe nmpHMepa paccMaTpHUBAIOTCS JBE BBIOOPKM 10  pe3ylbTaTaMm
o0cre1oBaHUs TPYII yYaIIuXCs.

CpenctBamu MS EXcel BBIYMCISIOTCS 3HAYCHHE KPUTEPHs XH-KBaJpaT U OMPEICIAeTCS
CTETIeHb YBEPEHHOCTH B OJHOPOIHOCTH/HEOIHOPOJHOCTH BBHIOOPOK Ha 3aJaHHOM YPOBHE
saaunmoctu p=0,05 (p=0,01).

ILnan BbINOJIHEHUSI PadOTHI



1.  Bribepure UCX0HBIE BBIOOPKH.

2.  Tlocrpoiite BeruncanTeNbHyIO TabmuIy B MSEXcel.

3. 3anaiite ypoBenb 3Haunmoctu P=0,05.

4. ChopmynupyiTe BBIBOJ O CTATUCTHYECKON 00HOPOOHOCMU/HE0OHOPOOHOCHU 8b1OOPOK.
OObsicHUTE UX pa3Ivyue.

Conep:xaHue oT4yeTa
l. TUTyIbHBIN JTUCT.
Il. HasBanwe u 1ienb paboThl.
1. Pe3ynbTaThl BRIMOTHEHUS PAOOTHI
V. 3aKiro4eHue
V. [Tpunoxenus

IIpakTn4yeckoe 3ansitue Ne3.

KomnbrorepHnas moaesb 1 kpurepusi Kpamepa-Yanua

3aganue: HeoOxogumo mnpumeHuTs Kputepuit Kpamepa-Ysmua, OCHOBaHHBI Ha
CTaTUCTUKCE, JJIA IIPOBCPKHU I'MIIOTE3bI paBCHCTBA MATEMATUUICCKUX O)KI/IIIaHI/Iﬁ HCIIOJIB30BATh.

Kputepuii Kpamepa-Yanya umeeT npo3payHblii CMBICT — PA3HOCTh BHIOOPOYHBIX CPEIHHX
apu@MEeTHYECKUX JIIT JIBYX BBIOOPOK JICTUTCS HA €CTECTBEHHYIO OIICHKY CpPEIHETO
KBaJIPAaTHYECKOTO OTKJIOHEHHUS 3TOH pa3HOCTU. ECTECTBEHHOCTh YKa3aHHOW OIEHKU COCTOUT B
TOM, YTO HCHU3BCCTHBIC CTATHCTHUKY AUCICPCHUU 3aMCHCHBI HX BI)I60pO‘IHI>IMI/I OLCHKaMH. s
MHOTOMEPHOI IEHTPAIbHON MpeleIbHOW TEOpPEMbl U U3 TEOPEM O HACIEAOBAaHUU CXOIUMOCTHU
BBITEKAET, YTO MPH POCcTe 00BEMOB BBHIOOPOK pacmpenenenue cratuctuku T Kpamepa-VYoamua
CXOJUTCS K CTaHJAPTHOMY HOPMAJIbHOMY PacHpeesIeHHuI0 ¢ MaTeMaTUYecKuM okuganuem 0 u

nucriepcuent 1. Urak, npu cripaBelyinBOCTH H0 1 00X 00beMax BBIOOPOK pacrpesieeHne

cTaTUCTHKH T pUOJIMKAETCS ¢ MOMOIIBIO CTAaHIAPTHOTO HOPMAJIBHOTO pactpeneneHus O(x), u3
Ta0IHI] KOTOPOTO CJIEYyeT OpaTh KPUTUUECKHUE 3HAUCHHSI.

N3 cka3zaHHOTO BBIIIE CIEAYeT, YTO NMpUMeHeHHe Kpurepusi Kpamepa-Yamua He MeHee
000CHOBaHO, YyeM npuMeHeHHe kputepusi CTbhrojeHTa. J{ONMONIHUTENbHOE MPEUMYILIECTBO - HE
TpeOyercs paBeHcTBa aucnepcuii D(X)=D(Y).

Pacripenenenne cratuctuku T He sBusercs pacnpeneneHueM CTbIOJCHTa, OJHAKO MU
pacrpesieJieHue CTAaTHCTHKU t, KaK MOKa3aHO BBINIE, HE SIBJSIETCS TAKOBBIM B peallbHBIX
CUTYaIIHSIX.

(murata w3 yuyeOnmka Opraosa B.M.  http://orlovs.pp.ru/stat.phpllokazano, uto
NPENOCHUIKH JABYXBBIOOpOUHOTO KpuTepus CThIOJICHTa, KaK MPaBHJIO, HE BBIMOJHSOTCS. Jlist
NPOBEPKH  OJJHOPOTHOCTH MaTeMaTHYeCKUX OXHIaHui BMecto Kputepus CTbloJeHTa
npejaiaraeTcsi MCIoib30BaTh Kputepuil Kpamepa-Yoamua. OOcyxaaroTcsi HemapameTpuiecKue
KPHUTEPHUH ISl IPOBEPKH TUTIOTE3bI OJHOPOHOCTH (PYHKIIUI pacripe/ieseHusl. )

IIpakTHyeckoe 3ansitue Ned.

KoMnbroTepHasi Moje/ib 1J1s1 KPUTEPHS «YIJIOBOe Npeodpa3oBanne dumepa

3amanne: [TocTpouTh KOMIBIOTEPHYIO MOJENb NI KpUTEpHs «YTJIOBOE MpeoOpa3oBaHUE
Dumiepar.

JIns OLIEHKM CTaTUCTUYECKON OJHOPOIHOCTH XapaKTEPUCTUK HKCIICPUMEHTATBLHON |
KOHTPOJIBHOM TPYINl HCIOJIb30BaTh kpurepuit Dumepa. Beibop kputepuss mpousBeneH Ha
OCHOBaHWHU peKkoMeHmanui npeniokeHHbix J[.A. HoBukoBbiM B «CTaTUCTHYECKHE METOIBI B
MEJaroru4ecKrux MCCIEIOBAHUAX», W CBA3aH C T€M, YTO JaHHBIM KpUTEpU MO3BOJSET CAENATh
3aKJTIOYEHHUE O CTATUCTUYECKOHW OHOPOTHOCTH/HEOJMHOPOJHOCTH OXHIAEMBIX CPEIHHX
3HaueHUH (MaTeMaTUYECKOTO OXKHUJAHUS) UCCIEIYEeMOTO MOKa3zaressl MpH TOM, YTO TUCIEPCUU
BBIOOPOK paznuuaroTcs. Pasnmuune nucnepcuii ObBLIO BBIIBJICHO HA TIEPBOM dTame 0O0padOTKH
JTAHHBIX, U CTAJ0 MPENSATCTBUEM ISl TPUMEHEHUS TpaAULIMOHHOTO t-Kputepust CTbIOJIE€HTA.


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

B xnure JI.A.HoBuKOBa MCHOJIb30BaHbl KPUTUYECKUE 3HAUEHUS Kak pa3 aus t-kpurepus,
YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO U JA€T MPUOIU3UTENbHbIE pe3ysbTaThl. Vcnoab3oBaHue
3HaueHuss Twp=1,96 ypoBHs yBepeHHOCTH 95% TOBOPHUT O TOM, 4YTO OO0BEM BBIOOPKHU
IperonaraeTcsi O4eHb 00IbIINM (0003HAYAETCsI IPOCTO KaK OECKOHEYHBIH, TO €CTh Peub HJIET O
IIpeJIeIbHOM 3HaYEHUH IIPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIIPENEICHHUsS] TOCTOBEPHOCTU COBIAJEHUN M Ppa3IM4Mi XapaKTEPUCTHK
CPaBHUBAEMbIX BBIOOPOK /ISl SKCIIEPUMEHTATIBHBIX TaHHBIX, U3MEPEHHBIX B IIIKaJe OTHOIICHUH,
C IOMOILBI0 KpuTepus duiepa BKIIOYAET CIASAYIOIUE IIAaru:

1. BeranciuThb 11 CpaBHUBAEMBIX BBIOOPOK T oyn— IMIIMPUYECKOE 3HAUEHHE KPUTEPHSL.

2. CpaBHUTB 3TO 3HAYCHHUE C KPUTUUECKUM 3HAUYECHUEM.

IIpakTHyeckoe 3ansaTue NeS.

I[lnanupoBaHue J3KCIEPUMEHTA M 00pPa0OTKA JAHHBLIX € MOMOWILI0 JIATHHCKHX U
IrPeKo-JIaTHHCKHX KBA/IpaToOB

3aganue: ClulaHMpoBaTh JKCIEPUMEHT M 00padoraTh JAaHHbIe € IOMOIUBIO
JIATHHCKHUX M I'PEKO-JIaTHHCKUX KBaJPATOB

[Ipeanonoxum, HalpuMep, YTO SKCIEPUMEHTATOP MCCIEAYET BIUSHHUE IISITH Pa3IMYHBIX
(dopMyn B3pbIBUATON CMECH, MCIIOJIb3YEMbIX IPU MPOU3BOACTBE JMHAMMTA, HA HAOIIOAAEMYIO
cuiny B3peiBa. CMmech MO KaxAoW U3 (OpMysn NPUTOTABIMBACTCS U3 HApTUU ChIPbS, 00bEM
KOTOPOH MO3BOJSET NMPOBEpUTH He Oojee mATH (Gopmyi. Jlamee cMmecu MPUTrOTABIMBAIOTCA
HECKOJIBKUMH OIIepaTopaMH, KOTOPbIE MOTYT CYIIECTBEHHO Pa3IM4yaTbCs MO KBATM(UKAMH U
onbiTy. TakuM o00pa3oM, OKa3bIBaeTCs, YTO IUIAaH S3KCIEPUMEHTa JO0JDKEH NpPeayCMOTpPETh
«yCpeIHEHUE» BIUSHUS JBYX BHEIIHUX (AKTOpPOB — MapTUM CbIpbs M omneparopoB. llmaH,
HO3BOJISIOIINN PELIUTh 3Ty 3a/1a4y, COCTOUT B TOM, YTOOBI IPOBEPUTH KAXKAYIO (hOpPMYITy CMECH
B TOYHOCTH OJIMH pa3 B KaKJOW MapTHM ChIpbs B TOYHOCTH IO OJHOMY pa3y KaXKJbIM U3 ISATH
oneparopoB (tabn. 1). Takol 1ulaH Ha3bIBaeTCs JATUHCKUM KBagpaTtoM. OTMeTHM, 4YTO
HaOJIIOICHUST PACIIOIOKEHBI KBAAPATOM, a ATk (popmyn (00paboTok) 0003HAYCHBI JATHHCKUMHU
oykBamu A, B, C, D u E — 3TuM u 00bsCHsETCS Ha3BaHUE «IATUHCKUIA KBaapaT». BumHo, 4o
KaK IMapTHH ChIPbsI (CTPOKH), TAK U ONEPaTOPHhI (CTOIOIIBI) OPTOrOHAIBHBI 00pabOTKaM.

Tabmuua 1 - JlatuHCcKuUi KBaapat A 3a1a4u 0 popMyJiax B3pbIBUATON CMECH

Oneparopbt
I[TapTuu
CHIpbA
i 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 =136
3 Cc=18 D =38 E =26 A =27 B =21
4 D =26 E = 31 A=26 B =23 C=22
5 E =22 A =30 B =20 C=29 D =31

JlaTuHCKME KBaApaThl TMPUMEHSIOTCS I TOro, 4YTOOBl MCKIIOYHTH JBa BHEIIHHUX
HMCTOYHHKA HEOJHOPOAHOCTH, T. €. YTOOBI OOECHEYUTh CHCTEMAaTUYECKOE TPYMIHPOBAHHUE B
OJIOKM 1O JBYM HampaBleHUsSM. TakuM o00pa3oM, CTPOKH U CTONOIBI, B CYIIHOCTH,
MIPEJICTaBIISIIOT COOOM /1B OTpaHUYEHHS Ha PaHI0MHU3aIHIO.

B o0mem crnydae naTUHCKUEM KBaapaT AJis p (pakTOpOB WM JTATUHCKUN KBaapaT pXp —
5TO KBaApaT, COCTOSAIIUM U3 P CTPOK M P cToiOHoB. Kaxmas u3 p? HOIydaroImuxcs sSdeek
COJIEPXKUT OJIHY U3 P OYKB, COOTBETCTBYIOIINX 00pabOTKaM, MpUIEeM Kaxkaasi OyKBa BCTpEUYaETCs
B KaXJOW CTPOKE M KaXIOM CTONOIE OJAMH W TOJBKO OAWH pa3. Hmke maHbl mpumepbl
JATUHCKHUX KBAJPATOB:



MapThm colpsa

B D E F H I J K L M N P
Onepartopsbl p= Z Onepatopsl y i)
DopmMynbl 1 2 3 1 5 DopMyAbl 1] 2] 3 4 5|Cymma
1 24 20 19 24 24| 111 1] 24, 20 19 24 24 111
2 17 28 27 27 29/ 128 B 17 23 27 27 29 128
2 18 38 26 27 21| 130 MapTHH Cbip| 3 13 33 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 3 22 26 29 22 30 129
107 143 122 127 126 (k) Cymma 107 143 122 127 126] 00625
1|A B C D E yi{...)
HE A £ C D yi(.1.) A 135
3lc D A E B y(.2.) B 101
4o 3 B A C y(.3.) [ 112
BE C D B A yi.4.) D 146
y(.5.) E 131
Cogmr 0
15625
A B C D E 55 0By 526[M(Y~2)-[M(Y)]1"2 0Bwan aucnepcua * ph2
B A E c D 5S cbipbe 50 [OMCNepeua no ceipsio
c D A E B SS onepatop 132,4 [Wcnepcua no oneparopam
D E B A C 55 dpopmyn 264,4] OucnepcyAa no popmynam
E c D B A S5 oLWKHBKK 79,2 Aucnepcra ownbrY
24 20 19 24 24
17 33 27 26 31
18 38 26 27 21
26 31 21 27 22
22 26 31 22 32
WCTOYHKK BAMAHKA Cymm K8 |Cren ceofiCp KeqF
Dopmyna 264,4 4| 66,1| 10,0151515
MapT. Coipba 50 4| 12,5] 1,89393939
Onepartop 1324 4| 33,1] 5,01515152
Owmrbra 79,2 12| 6,6
Cymma 526 24

526
50
132,4
264,4

DopMybl 1 2 3 1 5
1 24 0 0 0 0
2 0 28 0 0 0
2 ) 0 26 0 0
4 ] 0 0 27 0
5 0 0 0 0 30
DOpMY bl 1 2 3 4 5
1 0 20 0 0 0
2 17 1) 1) 1) 1)
3 0 0 0 0 21
4 0 0 21 0 0
) 0 0 0 22 0
Gopmy bl 1 2 3 4 5
1 0 0 19 0 0
2 0 0 0 27 0
3 18 0 0 0 0
4 0 0 0 0 22
3 ) 26 0 0 0
Qopmy bl 1 2 3 4 &
1 ) 1) 1) 24 1)
2 0 0 0 0 29
3 0 38 0 0 0
4 26 0 0 0 0
5 0 0 29 0 0
Topmy bl 1 2 3 4 &
1 0 0 0 0 24
2 0 0 27 0 0
3 0 0 0 27 0
4 0 31 0 0 0
3 22 0 0 0 0




IIpakTuyeckoe 3ansiTue Ne6.

CpaBHuTeILHBIH aHAIM3 KpUuTepus Xu-KBaapart u kpurepus Kpamepa-Yanma

CpaBHUTH Pe3yJIbTaThl MPOBEPKU CTATUCTHUECKONW OJHOPOTHOCTH 3a/laHHBIX BBIOOPOK C
MOMOIIbIO MOJIENIEeH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yanua u xu-kBajapar.

(ITpakTuueckue 3anstus 1 — 4).

IMpakruyeckoe 3ansaTue Ne7. [loctpoeHne UMHTALMOHHON MOJE/IH JJIs1 MOJYyYEeHUS
CTATHCTHYECKHX JaHHBIX

MaremaTudeckasi MoJeJib MpoLecca

MareMaTtnueckoe MOJICITUPOBAaHUE TMPOIlECCa HAYMHACTCA C 3aJaHUS TEPEMCHHBIX.
[lepeMEeHHBIMH ~ 3a7JaIOTCS  KOJMYECTBEHHBIC  (DAKTOPBI,  ONMHUCHIBAIOIINE  COCTOSIHUC
MIPOU3BOJICTBEHHON cHUCTeMbl. OO0O0OIMM MpEACTaBICHUE CUCTEMBI, YTOOBI OXBAaTUTh KJIACC
MIPOU3BOJIBHBIX MOCIEIOBATEILHBIX MTPOU3BOJICTBCHHBIX CHUCTEMBI. JTaIlbl MPOU3BOJICTBA OyaeM
MPEACTABISITh KaK cTaHIuU. COCTOSIHHE CUCTEMBI HACHTU(DHUIIIPYEM TapaMeTpoM t (IMCKPETHOE
BpeMs). B mporecce npou3BoicTBa UTEpAIMs MOTJIa Obl ObITh SKBUBAJICHTHA UHTEPBATY B OJUH
JeHb (UM OJHa MPOU3BOJICTBEHHAs CMEHA), M Torna t OyaeT moka3biBaTh KOJMYECTBO JIHEH
(cmen). bynem omepupoBarth C €IMHHUIIAMHU MPOIYKIIMUA U 3allacaMU ChIPbs, «HE3aBEPIICHHOM
NPOAYKLMU» ¥ TOTOBOH HPOIYKIHH, M3MEPAEMBIMH B 3THX €IMHULAX'. BBemem ciemyromme
0003HavYeHMs JIs1 OOIIMX TMOKa3aTeNeld CUCTEMBI IIPOU3BOJICTBA!

N — KOJIMYECTBO CTAHIIUH B MPOIECCE MPOU3BOJICTBA;

I—-HOMep cTaHnuy, i=1...N;

t — Bpemennoit mapamerp ,t =0,1,2,..;

Ci(t) — npou3BOAUTENBHOCTH | CTAHIIUK B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTaHIMK B MOMEHTTL;

Wi(t) —He3aBepiiieHHAs IPOTYKIIMS, JOCTYITHAS /IS | CTAHIIMU B MOMEHT t;
Moenb IpOoU3BOACTBCHHOM CHCTEMBI 33/1a€TCsI CUCTEMOM peKyppeHTHBIX dhopmyi (7.1 — 7.5):

Cranmus 1

R(t) =C,(t) (7.1)
W (1) =W, (t-1)+R(t-1)-PR,(t-1) (7.2)
Cranuuu i = 2,3,..,n-1

R (©) =Min[C;(t), By (1) +W, 4 (t)] (73)
W (0) =W t-D)+R({-1)-R.,(t-1) (7.4)
Cranuuu n

P.(0) =Min[C, (t), B, 1 (t) +W, . (1)] (75)

W3 ypaBuHuBanus (7.1) BUAHO, YTO BBINYCK MPOAYKIMH CTaHIMU 1 paBeH ee
MPOU3BOIUTENLHOCTH. YpaBHuBaHue (7.2) ompenenser WIP, mocTymHyt0o B MOMEHT t, Kak
(GYHKIMIO IEPEMEHHBIX, TIOTYYEHHBIX B IPEIBIIYIIMNA MOMEHT BpEMEHH. A UMEHHO, KOJIMYECTBO
JOCTYITHOW HE3aBEpIICHHOW MPOAYKIMH cTaHIMU 1 B MoMmeHT t, To ectb Wi(t), paBHO 3TOMY
KOJIMYECTBY B mpeapiayinnii MoMeHT Wi(t) Tioc Koau4ecTBO HOBOM MPOAYKIIMU CTaHIMH | B
npeapinynmid MOoMeHT Pi(t-1) MHHYC KOJIMYECTBO MpPOAYKIIMH B3ATOH JJIsI MEPepadOTKH
cTaHIMel 2 B mpeapLayuid MomeHT Pa(t-1).

B ypaBuenuu (7.3), 3anaercs o0beM MPOM3BOJCTBA IS CTAHIMKA co 2-if o n-to. O6beM
MIPOU3BOJICTBA OTPAHUYMBAETCS NMPOU3BOJIUTEIBHOCTBIO CTAHIIMM WIIM KOJIMYECTBOM JOCTYITHOMN
HezaBepuieHHo npoaykiuu (WIP). Otmerum, uro 3nadenne WIP Bcerja HeoTpHLIATENBHO.
VpaBuenue (7.4) ananoruyno ypaBHeHuro (7.2), Ho Beraucisger WIP st Bcex cranmuii kpome N-
.

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



VYpaBuenue (7.5) BbUucisgeT o0beM MPOU3BOACTBA HA MOCIEAHEH CTaHIIUHU. Y PaBHEHUS
s WIP mocneqHeil cTaHIMU HE COCTaBIAETCS, IIOTOMY YTO IIOCIIE HEE I0Iy4aeTcs roToBas
IIPOYKLIHS.

B pexyppeHTHBIX ypaBHEHUSX Ui BBIYMCICHUS 3HAYEHUI NIEPEMEHHBIX B MOMEHT t = I,
JIOJDKHBI OBITH ONPEZCNICHBI 3HAUCHHs BCEX MEepeMeHHbIX i MoMeHTa t = 0. BepxHwuii mpenen
JUIs t HE YCTaHOBJIEH, HO IIPY MOJAEIMPOBAHUH 3TOT NPEEIT 3aJa€TCs UCCIEAYEMbIM HHTEPBAJIIOM
BpeMeHHU T, Ha3bIBa€MbIM BPEMEHHBIM T'OPU30HTOM.

Ecny nmpon3BOOUTENBHOCTH CTAaHUMI M3BECTHBI B IPEJENIax BPEMEHHOIO I'OPU30HTA, U
3a/laHbl HayaJlbHbIE 3HAYEHMsI IIEPEMEHHBIX B MOMEHT BpeMeHH t=0, TO cocTaBieHHas cucTeMa
YPaBHEHHMH I03BOJIAET BBIYMCIUTH COCTOSHUSL CHCTEMBbl Ul JIIOOOr0 KOHEYHOro Iepuoja
BpeMeHHU. Kaxnas nepeMeHHas B MOMEHT BPEMEHU t 3aBUCUT TOJIBKO OT IIEPEMEHHBIX B MOMEHT
BpeMeHH t-1 U BBIOpAHHBIX JOMOJIHUTENIBHBIX NIEPEMEHHBIX B MOMEHT BPEMEHH t, MBI MOKEM
BBIUHCJIUTh BCE IIEPEMEHHBIE JIUIsl MOMEHTA t =1, 3aTe€M BBIUHCIUTH IIEPEMEHHBIE B MOMEHT t = 2,
u tak ganee A0 t = T. I Toro, 4toObl MEpEeMEHHbIE PEIICHUs JIETKO MOJIyYalIuCh B JIHOOOH
3aJJaHHBII MOMEHT t, TEpEMEHHBIC CIEAYET YIOPSAAOYHTH TaK, YTOOBl 3HAYCHHE KaKJOU
CIENYIOIIEH IIEPEMEHHOM 3aBHCENI0 TOJBKO OT paHEEe BBIYHUCICHHBIX IEPEMEHHBIX. Jlus
paccMaTpuBaeMOl CUCTEMBI YPABHEHUH 3TOT IOPSAIOK TaKOB:

R@), W), R@), W,(t)., P(),..

Cay4aiinble nepeMeHHbIE

B npousBoacTBEHHOM npuMepe, Kak B OOJIBIIMHCTBE UMUTALIMOHHBIX MOJENEH, TOUHbIE
3HAYEHUs1 HEKOTOPBIX NEPEeMEHHbIX HEW3BeCTHbl. Hampumep, Npou3BOAMTENBHOCTH CTaHLUHI
HEU3BECTHBI U SBJISIOTCS CIy4YailHBIMU BEJIMYMHAMM, UMEIOIIMMHU 33a/IaHHOE paclpenesieHue. B
ciydyae UrpokoB, «mepepadaTbIBalOIIMX» CHHYKH, MPOU3BOJUTEIBHOCTH ONpEAEIsUINCH
Opocanuem kyoOmka. [103TOMy HpPOHM3BOIUTENHHOCTh Kakaoro WMrpoka Ha KaKAOH HTEpanuu
onpenensjach ClIy4alHOM BEIMYMHOW C JUCKPETHBIM DPABHOMEPHBIM pacIpelelieHueM, B
MHTEpBaJIe LIeJbIX 3HaYeHu oT 1 110 6.

B Oosee obmiem ciydae mpenmojiaraetcs, 4TO KaxJash MPOU3BOAMTEIBHOCTh HMEET
HEKOTOpOe 3aJlaHHOE pachpejenieHne. Torna MpOU3BOAMTEIBHOCTD I-i CTaHIIMA B MOMEHT t
ABIIICTCS pealu3aldell Clay4dailHOW BEIWYMHBI, KOTOpash HMEET JAaHHOE pAaCIHpENEIICHHUE.
Pacripenenenne  moxer — ObITb  CBOMM  JUISI  KaXAOpM  CTaHUMH, TO  €CTh

C.(t)=D,(t) or2i=12,...,n

YnpasJjieHue MOJeJIMPOBAHHEM

Tenepp MOXHO oOmnucaTh MPEACTABICHHYIO BBIINIE WIPYy B TEPMHMHAX BBEICHHBIX
NEepEMEHHBbIX. MoJenMpoBaHUe HAYMHACTCA C 3aJaHUs HAYaJIbHOIO COCTOSIHUSA CHUCTEMBI,
KOTOpOE ONpEeIIeTCs 3HAYeHUSIMU IepeMeHHbIX B MOMeHT t=0. B Hamem npumepe:

R(0)=0, W, (0)=0, P,(0)=0, W,(0)=0, PR,(0)=0.

[Ipon3BOIUTENBHOCTH MEPBOrO MEpHOJa BBHIOMPAIOTCA KaK 3HAUYEHUS PAaBHOMEPHO
pacripe/ielIeHHbIX CIy4allHbIX BeIMYMH (OpOCOK KyOuKa):

C.()=4, C,)=2, C,(1)=5.
[To ypaBHEHMAM MOJIENN PACCUUTHIBAIOTCS 3HAYEHNUS IEPEMEHHBIX B | -1 Iepuoxa:
RD=4, W®=0, RN=2 W,1=0, PO=2.

MopaenupoBanue 2-ii UTEpalMd, C HOBBIMH 3HAYEHUSAMH MPOU3BOAUTEIBLHOCTEN Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C1(2) =3, C2(2) =4, C3(2) =1;
R(@)=3 W()=2 PR,(2)=4 W,(9=0 R(2)=1.
AHAIOTMYHO MOJEIUPYETCS 3-51 HTepalus:

C,(3)=1 C,(3)=3, C,(3)=1;



PR=1 W@OB=1 PR@B=2 W(Q3)=3 PR(d-=1

[Iporiecc mpoaomkaeTcst MOCIENOBATENbHO, MOKa HE OyIeT JOCTUTHYT BPEMEHHOMH
ropusoHt T =10.

MopneaupoBanue THHAMHYeCKoii cucTembl B MS Excel

Bnauane monenupyeTcsi nepexosi CUCTEMbI U3 COCTOSIHUS B MOMEHT t=0 B cocTosiHuE B
MomeHT t=1. [IpousBogurensHoctu 1-i, 2-i1 u 3-i craHuuil MoAenupyrorcs B sueiikax B4,E4 u
H4, cooTtBercTBeHHO. B Kakmoil U3 3TuX syeek 3amucaHa Qopmyia, 3ajaroiias paBHOMEPHO
pacipeieNIeHHYIO LEJIOUYUCIECHHYIO CIIy4YallHyI0 BEIUUMHY B MHTEpBaie oT 1 110 6:

=[HEJIOE(CJTYUC()*6)+1.

B sueiikax 4-i1 CTpOKU MOJENUPYIOTCS COOTBETCTBYIOIINE YPABHEHUS
Sueiika u Gpopmyna YpaBHeHHE
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MUH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MUH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1aHui

Hcnone3ys MareMaTuyeckyr0 MOJENb, 3a1aBaeMyto Gopmynamu (7.1)-(7.5), mocTpoutsb
KOMIIBIOTEPHYIO MOJIEJIb, MPOU3BECTU MojeaupoBaHue pabortsl B TeueHue 100 cmeH s
pa3IMYHBIX HPOM3BOJCTBEHHBIX JIMHMHA. OLIEHUTh CpPEeIHUM BBIXOJ TOTOBOW NPOAYKIHMH 32
CMEHY, U €ro CpeAHEKBaJpaTUUYeCKoe OTKIOHeHHe. Onpenenutrb CpeAHHE I0Ka3aTelu
KOJINYECTBA HE3aBEPIIEHHON MPOAYKIUH.

1) npou3BOJCTBEHHO JIMHUU COCTOSIIICH 13 4 CTAHKOB, Clly4aiiHasi BEIMYUHA 3a1al0MIast
IPOU3BOJUTENBHOCTh KaKJIOIO CTaHKa MMEET pPaBHOMEPHOE paclpeiesieHue CO CpelHUM
3HauUE€HUEM PaBHBIM 5 U nucnepcueii 4.

2) MPOM3BOJICTBEHHOW JIMHUH, COCTOSIIICH U3 5 CTAaHKOB, ClyYaiiHas BeIMYMHA 3a1Ar01Iast
IIPOU3BOIUTENIBHOCTh KaX/I0I0 CTaHKAa UMEET TPEYrOJIbHOE CO CPEIHUM 3HAUE€HHUEM PaBHBIM 6 U
nucriepcuet 4.

3) MpOM3BOJCTBEHHOM JIMHUU COCTOSIIECH U3 5 CTAHKOB, CITydaifHasi BEJIMYMHA 3aaromast
MIPOU3BOJUTENIBHOCTh KaXJOT0 CTaHKa MMEET HOpPMalbHOE paclpeiesieHue CO CpPeIHUM
3HaYeHHEM paBHBIM 7 U aucnepcuei 4.

IIpakTnyeckoe 3ansitue Ne8. IlocTpoeHue quarpaMm 0TOOpPaKAIOIIMX Pe3yJbTaThl
IKCIepUMeHTAa

VII @wumepa npeaHazHAYeHO MJiIi CONOCTaBICHUS JABYX BBIOOPOK IO YacToTe
BCTPEYaEMOCTH MHTEPECYIOILEro uccieaonarens s dexra.

(cpaBHEHUE IBYX BBIOOPOK, MPEACTABIEHHBIX U3MEPEHNEM IO TUXOTOMUYECKOM IITKaIe)

Kputepuii oneHunBaeTr J0CTOBEPHOCTHb Pa3in4YMii MeKAY NPOLEHTHBIMH J0JSIMH
ABYX BbIOOPOK, B KOTOPbIX 32PEerUCTPHPOBAH MHTEPECYIOLINHA HAC IPPeKT.

Cytp yriaoBoro mnpeoOpaszoBanus dumiepa cOCTOMT B MepeBOJE MPOLEHTHHIX JOJEH B
BEJIMYMHBI LIEHTPAJILHOTO YIJIa, KOTOPBIN M3MepsieTcs B pajuaHax. bosbiiel mpoueHTHON foie
OyZeT COOTBETCTBOBAThH OOJIBIIUI Yroil ¢, @ MEHbINIEH J10Je - MEHBIIMNA YroJ, HO COOTHOLICHHUS
3J1eCh HE JTHHENHBIC:

@ = 2*arcsin(+P),

rae P - npouieHTHas 105151, BhIpaykKeHHAs B I0JISIX €MHUIIBI.

IIpn yBenuueHUM pacxXoXKACHUSI MEXAY yriaMH ¢l m @2 u yBelnMUEHUs YHUCICHHOCTH
BBIOOPOK 3HAUEHUE KpUTEpHs Bo3pacTaeT. UeM Oouiblie BedHUrHaA (O, TeM Oosiee BEpOSTHO, YTO
pa3ianuns JOCTOBEPHBI.



I'unoressr YII @umepa

Ho: dons nui, y KOTOPBIX MposBIIseTcs uccienyemblit a¢dekr, B BbIOOpke 1 He Oonblie,
4eM B BEIOOpKE 2.

Hi: Jons nuu, y KOTOPBIX MpOsBisieTcs UccleayeMblil ad¢ekt, B BoiOOpke 1 Oonblie,
4eM B BEIOOpKE 2.

Orpanuuenus YII ®@uiepa

1. Hu ogHa U3 COMOCTABIsIEMBIX J0JICH HE JOKHA OBITH PABHON HYIIIO.

2. BepxHuil npenen B KPUTEPUHU (¢ OTCYTCTBYET - BBIOOPKHU MOTYT OBITH CKOJIb YTOIHO
OOJIBILIMH.

HwxHuii ipenen - 2 HaOMOACHUS B OJHOW U3 BBIOOPOK. OHAKO JOJKHBI COOIIOIATHCS
CJIETYIOIIME COOTHOIICHUS B YHCICHHOCTH JIBYX BBIOOPOK:

a) €CJIM B OJTHOM BBIOOPKE BCETO 2 HAOIIIOJICHHS, TO BO BTOPOM JIOJDKHO OBITh HE MeHee 30:

n=2 -> n>30;

0) eciu B OJTHOM M3 BEIOOPOK BCETO 3 HAOIIOACHUS, TO BO BTOPOH JIOJDKHO OBITh HE MEHee 7:

ni=3 -> n>7;

B) €CJIM B OJTHO# U3 BEIOOPOK Beero 4 HaOII0ICHUS, TO BO BTOPOM JTOJDKHO OBITH HE MEHee 5:

n1=4 -> n>5;

T) IIpH N1, N2>5 BO3MOXKHBI JIFOOBIE COTIOCTABICHHUS.

B npuHIHIIE BO3MOXHO M COIOCTABJICHHE BBIOOPOK, HE OTBEYAMOIIUX ITOMY YCIIOBHIO,
HaAIpUMep, C COOTHOIIIEHUEM h1=2, N2=15, HO B 3TUX CIy4yasiX HE YAACTCS BBIIBUTH JOCTOBEPHBIX
pa3Inuui.

YriioBoe npeodpazoBanne Duiuiepa npuUMeHsETCS A1 CPABHEHUS IBYX MPOIEHTHBIX
JIOJICH, IIPH YCIOBUHM, YTO MX cymMa coctasisier 100%.

Ya006CTBO JAaHHOTO KPUTEPHUS OYEBUIHO: OH MOKET MPUMEHATHCS K KaueCTBEHHbIM
JAAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH NMPUMEHSETCS K MPOICHTHBIM JIOJISIM
(KOTOpBbIE OYEHb PACHPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

OrpanuyeHusi 1jisi TPUMEHEHUsI YIJI0BOT0 npeodpa3oBanus Ouinepa:

1. IlporieHTHBIE ONM JOJDKHBI OTPaXXaTh BEPOSTHOCTH MOSIBICHUS COOBITHS B OJHOMN
BbIOOpKE, T.€. B cymMMe cocTaBisaTh 100%.

2. Hu ontHa U3 cOMOCTaBI€MBIX JOJIEH He MOMKHA OBITh PaBHOW HYIIIO.

3. Hmwxuuit npenen — 2 HaOmoaeHUs B OAHOW M3 BBIOOPOK. Ilpm 3TOM HEoOX0oauMO,
9YTOOBI BEIOOPKH YAOBIETBOPSIU CIEAYIOIIUM YCIOBHSIM:

- €CIIK B OJIHOM BBIOOpPKE pOBHO 2 HAOJIOIEHNUS, TO B IPYrOi JOHKHO ObITh HE MeHee 30);

- €CJIM B OJHOM BBIOOpKE pOBHO 3 HAOMIOACHUS, BO BTOPOU JOJKHO OBITH HE MeHee 7;

- €CIIK B OJIHOM BBIOOpPKE pOBHO 4 HAOJIO/IEHNS, BO BTOPOM JOJKHO OBITH HE MEHEE 5.

IIpakTuyeckoe 3ansaTue Ne9. IlocTpoeHne rpeko-JIaTHHCKUX KBAJPaTOB U
MpoBeIeHNE TUCTIEPCHOHHOT0 AHAJIN3A Pe3yJIbTATOB IKCIIEPUMEHTA

3agaHue: MOCTPOUTH T'PEKO-IIATUHCKHUE KBAJpPaThl U MPOBECTU NUCIEPCHOHHBIN aHAU3
PE3YJIBTaTOB KCIICPUMEHTA.

IIpoueaypa oueHuBaHus

O1ieHKa BBIMOJIHEHHON MPaKTUYECKOM paboThI MPOBOAUTCS 110 CIEAYIOIUM KPUTEPUSIM:

1. Hanwume Bceit cymecTBeHHOW HHpOpMaIUK 1Mo padboTe

2. TO4YHOCTb W MOJHOTA MPEIOCTABIAEMBIX CBEICHUN

3. HempoTnBopeunBOCTh MPUBOAUMON WHPOPMAITHN

4. TIpaBUABHOCTh HMHTEPNPETALUMH W BBIBOJIOB, KOTOpBIE CJIEJaHBl IO pe3yJbTaTaM
paboThI

o

CreneHp JOCTMKEHUSI CTYJEHTOM ITOCTABJIEHHOM LI€TIN
O60CHOBaHHOCTH IPUMEHSEMOT'O PELICHHS
7. I'paMmoTHOCTH (comepKaTenbHas) UCIIOIb3yeMbIX (hOPMYIUPOBOK

o

Kpurtepuu oneHKH 3a 0OTYETHI 10 MPAKTUYECKUM paboTam:



— OLIEHKA «3ayTEHO» CTAaBUTCS CTYACHTY, KOTOPBIM IMPOJEMOHCTPUPOBAN PE3YJIBTATHI
BBIIIOJIHEHUSI IPAKTUYECKOM paboThl, COOTBETCTBYIOIME IIOCTaBIEHHBIM 3ajadyaM, U
IpPEOCTaBHI OTYET, O(POPMIICHHBIH ITOMKHBIM 00pa3oM M COJEpXKalluil KpaTKoe ONMUCAHUE
HOJIy4EHHBIX Pe3yJIbTaTOB;

— OLEHKAa «HE 3a4T€HO» CTAaBUTCS CTYIEHTY, KOTOpbI HE MPOIAEMOHCTPUPOBAI
pe3yJIbTaThl BBHIMOJIHEHUS MPAKTHYECKOM pabOThl MM HE NPEACTaBWI IO HEW OTYEeT WU
IPECTAaBIEHHBIM OTUET HE COOTBETCTBYET TPEOOBAHUAM 110 O(POPMIIEHHUIO.

10 OoOpa3oBaTe/ibHbIEe TEXHOJOIMM W MeETOAMYECKHE YKA3aHUSA 10 OCBOEHHMIO
AUCHUILINHBI (Y4e0OHOro Kypca)

B pamkax wusydeHus JuUCHUIUIMHBI «MeTOAMKAa TIOCTAHOBKH M TPOBeIeHUs!
IKCMEPUMEHTA) TPEAYCMOTPEHO UCIIOJIB30BAHUE CISAYIOINX 00pa30BaTEIbHBIX TEXHOJIOTHHA:

® TCXHOJIOTHS TPAAUIMOHHOTO OOydYeHUs: JIEKIUM U MPAKTUYeCKUue padoThl,
caMOCTOsITelIbHas padoTa;

® TEXHOJIOTHS MPOSKTHOTO OOYUEHHSI: pealin3alisl ¥ 3allMTa OTYCTOB MO MPAKTHYECKUM
paboTtam.

10.1 PexoMeHIAL MM IO MOATOTOBKE K JIEKIIMOHHBLIM 3aHATHAM

W3yuenune QUCHUIUIMHBI TPeOYyeT CUCTEMATHYECKOI0 U MOCIEI0BATEIbHOTO HAKOIUICHUS
3HaHMM, CIIEI0BATEIbHO, IPOITYCKH OTAEIBHBIX TEM HE MTO3BOJISIFOT IIIyOOKO OCBOUTH IIPEIMET.

B Xone JEeKIMOHHBIX 3aHATUH PEKOMEHAYEeTCs KOHCIEKTHUpOBaTh Y4eOHBIH MaTepual,
oOpailiasi BHUMaHHE Ha KaTEropuH, GOpMYIUPOBKH, PACKPBIBAIOIINE COJIEPKAHNE TEX MU UHBIX
SBJICHUHA M TPOLIECCOB, HAay4YHbIC BBIBOJBI U NPAKTHUECKUE PEKOMEHJAIUH, MOJI0KUTEIbHBIN
ONBIT B OpPaTOpPCKOM HCKyccTBe. JKenaTeqbHO OCTaBUTh B padOYMX KOHCIEKTaxX IoJid, Ha
KOTOpBIX JieJaThb IIOMETKM W3 PEKOMEHJOBAHHOM JIUTEpPATyphl, IOMOJHAIOIIUE MaTepHal
IPOCITYIIAHHON JIEKIMH, a TaKXe IOJYepKHUBAIOIIMEe OCOOYyI0 Ba)KHOCTb TE€X WM HHBIX
TEOPETUYECKUX TIOJOKEHUH. 3alaBaTh IPENOJABATENI0 YTOUYHSIOLIIME BOIPOCH C LEJIBIO
YSICHEHUSI TEOPETUUYECKUX MOJIOKEHUH, pa3pellIeHHs] CIIOPHBIX CUTYyaIUH.

B Xoze mOAroTOBKM K JIEKIUSAM HM3YYUThb OCHOBHYIO JIMTEPATYpPy, O3HAKOMHUTBHCS C
JIOTIOJTHUTEIIbHOW JIUTepaTypoi, nyoOnukauusMu B IHTepHET-UCTOYHMKAX, MEPUOIUUECKUX
u3nanuax. Ilpu 3ToM yuecTb peKOMEHIAIMM IIpernojaBaTenss M TpeOoBaHUS y4eOHOH
nporpaMmel. JlopabaTsiBaTh CBOW KOHCIIEKT JIEKIIMHU, Jie]asi B HEM COOTBETCTBYIOLIUE 3alUCU U3
JUTEpaTyphl, PEKOMEHJOBAHHOM TperoiaBaTeseM U IPeayCMOTPEHHON yueOHOM mporpaMMoii.

CTyZeHT MOXET JOMOJIHUTHh CIUCOK HCIOJIb30BAaHHON JIUTEPATypbl COBPEMEHHBIMU
VUCTOYHUKAMHU, HE IMIPEJICTaBICHHBIMU B CIHCKE pPEKOMEHJIOBAHHOW JIUTEPATypel, U B
JAIbHEWIIEM HCIIONIb30BaTh COOCTBEHHbBIE IOATOTOBJIEHHBbIE Yy4YeOHbIE MaTepualbl IpU
HalMCaHUM KYPCOBBIX U BBITYCKHBIX KBAJM(PHUKAIIMOHHBIX PalOT.

10.2 PexoMeHAa UM 110 MOATOTOBKE K NPAKTHYECKHUM 3aHATHAM

CryneHram cienyer:

® JI0 OYEpCAHOro MPaKTHYCCKOIO 3aHATUA 110 PEKOMCHIOBAHHBIM JIMTCPATYPHBIM
HMCTOYHHMKAM MPOPadO0TaTh TEOPETUIECCKUN MaTEpHa, COOTBETCTBYIOIIECH TEMBI 3aHATHS,

® IIpU MOJTrOTOBKE K MPAKTHUECKUM 3aHATHSIM clelyeT 00s3aTelbHO UCIOJIb30BaTh HeE
TOJIBKO JIEKIIUH, y4eOHYIO JTUTEpaTypy, HO U IpYrHe UCTOUHUKH;

e B Hayaje 3aHATUN 3aJaTh MPENOJABATEII0 BOIMPOCHI MO MaTepuaiy, BBI3BABIIEMY
3aTpyAHCHUSA B €ro IOHUMMaHHMM HW OCBOCHUHMW IIpU PCIOCHHUM 3aja4d, 3aJaHHbIX JJIA
CaMOCTOSITENIBHOTO PELICHMS;



® Ha 3aHATUM JIOBOJWUTh KAXKAYHO 3a7ady JO OKOHYATEJIbHOIO  pELIEHUS,
JIEMOHCTPUPOBATh IMOHMMAaHUE IIPOBEIEHHBIX pacyeToB (AaHAIM30B, CHUTyallMil), B ciydae
3aTpyAHEHUI 00paIaThCs K MPero1aBaTelio.

Jus  Toro 4YroObl MNpPAKTHYECKHE 3aHATHS HPUHOCHIM MAaKCHUMAJIbHYIO IOJb3Y,
HE00XOUMO MOMHHUTh, YTO YIPAXKHEHUE U PELICHUE 3a]1a4 IIPOBOAATCA 10 pACCMOTPEHHOMY Ha
JEeKIMSIX MaTepuaily U CBs3aHbl, KaK MPaBWJIO, C AETAIbHBIM Pa300poM OTIENIbHBIX BOIPOCOB
JEKUMOHHOTO Kypca. Crenyer MOAYEPKHYTh, 4YTO TOJBKO IIOCJIE€ YCBOEHHUS JIEKIMOHHOIO
MaTepuaia ¢ ONpPENeNeHHOM TOYKHM 3peHHs (2 MMEHHO C TOW, ¢ KOTOpPOW OH H3jaraercs Ha
JEKIHIX) OH OYyAeT 3aKpeIuIaThbCsl CTYIACHTOM Ha MPAKTHUECKUX 3aHATHUSX KaK B pe3ysbTare
00CYX/I€eHUS M aHaJIM3a JIEKIIMOHHOIO MaTepuana, Tak U ¢ MOMOIIbIO peIIeHUs MpOOIEeMHBIX
cutyauui, 3agad. [Ipym 3THX yCIIOBUSX CTYIEHT HE TOJBKO XOpOILIO YCBOUT MaTepuall, HO U
HAY4YUTCS NPUMEHATh €ro Ha MpaKTHKE, a TAKKe IOJIY4YUT JONOJHHUTENbHBIA CTUMYN (U 3TO
OYECHb BAXKHO) JUISI aKTUBHOW MIPOPAOOTKH JICKIIUH.

IIpu camocTOATENBHOM pELIEHUH 3ajjad HYXKHO OOOCHOBBIBATh KaX/IbIM 3Tal pelieHus,
UCXOJSl U3 TEOPETUUECKUX MOJOKEHUHN Kypca. Ecau cTy1eHT BUIUT HECKOJIBKO MyTEH perieHUs
npobaemsl (3a7jau), TO HY)KHO CPaBHUTh UX U BBIOpaTh camblii panuoHainbHbIM. [lone3no no
Hayaja BBIUMCICHUH COCTaBUTh KpATKUH IUIaH pemeHust mnpoOneMsl (3amauu). Pemienue
npoOJeMHBIX 33/a4 WIM NPUMEPOB CJEIyeT M3JlaraTh MoApOOHO, BBIYMCIEHUS pacroyaratb B
CTPOTOM TOPSIZIKE, OTHENsIsl BCIIOMOTaTelbHbIE BBIUMCIEHHMS OT OCHOBHBIX. PemieHus npu
HEO0OXOIUMOCTH HYKHO COIPOBOXKIAaTh KOMMEHTAPUSAMH, CXEMaMH, YEPTEKaMU U PUCYHKAMH.

Crnenyer NOMHUTb, YTO pPELICHHE Kax10M ydyeOHOM 3ajaud JOJKHO JJOBOAUTHCS 10
OKOHYATEJIbHOTO JIOTMYECKOT0 OTBETa, KOTOPOro TPeOyeT YCIOBHE, U IO BO3MOXHOCTU C
BbIBOZIOM. [loydeHHBI OTBET cieayeT MPOBEpUTh CHOCOOaMM, BBITEKAIOIIMMH M3 CYIIECTBA
naHHOW 3amaum. llonme3Ho Takke (€ciu BO3MOXKHO) peliaTh HECKOJIBKHMH CIOCO0aMH U
CPaBHMUTbH IIOJIyYECHHBIE pe3yJbTaThl. PenieHue 3azad JaHHOIO THUIIA HYXKHO IPONOJDKATh 10
pUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

10.3 PexoMeHa1luM 110 BBINOJHEHUIO KYPCOBOii padoThI

Kypcogas pabora B kypce «MeToauKAa NOCTAHOBKHU U NMPOBeIeHUs IKCIIEPUMEHTA) HE
IIPEyCMOTpPEHA.

10.4 PexoMeHAaIMM 110 MOATOTOBKE K 324eTy

Crynenram cienyer:

- 10 IPOBeJeHNS MPOLEAYPHI 324eTa 03HAKOMHTCS € BONPOCAMH K 324€TY;

3auer kak ¢opMa MPOMEXKYTOYHOTO KOHTPOJISI M OpraHu3alid OOyuYeHUsS CIYKUT
IPUEMOM INIPOBEPKH CTETIEHU YCBOCHMS Y4eOHOro Marepuana U JEKIMOHHBIX 3aHATHH, KauecTBa
YCBOEHHS OOY4YalOIMMHUCSA OTIENbHBIX pa3JesioB y4yeOHON mporpammbl, CHOPMHUPOBAHHBIX
YMEHHMU U HAaBBIKOB.

3aueT MPOBOJUTCS YCTHO WJIM IMHCBMEHHO IO PELICHHIO TpernojaBaTelsi, B oO0beMe
yuebHoil mporpammsl. [IpenonaBaTens BIpase 3a1aTh JOMOJTHUTEIBHBIE BOMPOCHI, TOMOTAOIIHIE
BBISICHUTH CTENEHb 3HaHUN OOydarolerocs B mpeenax ydyeOHOro maTepuasia, BHIHECEHHOIO Ha
3a4er.



11  VYdyeOoHo-meToanueckoe u HHPOPMAINMOHHOE oOOecnevyeHHe JUCHHUILIMHBI

(yueOHOrO Kypca)

11.1 O0s3aTe/IbHAS JIUTEPATYPA
Tun (yueOHuK, yueOHOE KouI1ecTBo
Ne nocooue, yueoHo-
/i Bbub6anorpaguyeckoe onucanue MeToxHuecKoe ocobue, B
OndMoTeke
NPAKTHKYM, JP.)

1 Mumma B. M. HccrnenoBanue cuctem Y4aeOHuK 3BC
yIpaBiieHUsl [DJEKTpOHHBIN pecypc| : «IPRbooks»
yuebnuk / B. M. MumuH. - 2-¢ u3g. -

Mocksa : OHUTHU-IJAHA, 2015. - 527
c. - ISBN 978-5-238-01205-6.

2 bapanos B. B. HccnenoBanue cucrem YyebHOEe 1mocodue 9BC
ynpasieHus: [DNeKTpoHHBIH pecypce]| : «IPRbooks»
yuebHoe mocobue / B. B. bapanos, A.

B. 3aiines, C. H. CokonoB. - MockBa:

Anperinaa [Tabmumep, 2017. - 212 c. -

ISBN 978-5-9614-2281-8

11.2 TonoiHuTE/IbHAS JIUTEPATYPA M YueOHbIe MaTepHaJIbl (ay1H0-, BUA€0NO0CO0U
u J1p.)

Neni/m | Bubauorpaduyeckoe onucaHue

Tun (yueOHuk, yuedHoe
nocooue, yueoHo-
MeTOoaAnYecKoe mocoomne,
NPaKTHKYM, ay10-,
BH/1€0-TIOCOOMSI M JIP.)

KoanuecTBO B
onoInoTEeKEe

1 | I'onoBuIeiHA M. B.

WHpopMallMOHHBIE TEXHOJOTHH B
SKOHOMUKE [DNEeKTPOHHBINA pecypc]

yueb. mocobme / M. B.
[onoBunbiHa. - 2-¢ W3M., UCHpP. -
Mockea : UHTYUT, 2016. - 589 c.

yue0. nocobue 9BbC "IPRbooks"

apyrue GoHAbI:

[To yueOHOMY KypCy AaHHBIN NOJpa3ell He MPelyCMOTPEeH

COT'JTACOBAHO

JupexTop HayuyHOU OMONINOTEKH

« »

2017 .

MII

A.M. AcaeBa

(noonucy) (U.0. @amunus)




11.3. Ilepedennb

"UnrepHer"
e Web of Science [DnektpoHHBII pecypc| : MyJabTHAMCUHHUILITHHAPHAS pedepaTuBHas

Oaza

— Philadelphia

JaHHBIX.

pecypcoB

Clarivate Analitics, 20

apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

e SCOpUS [DneKTpoHHBIH pecypc]

e Elibrary [2nexTponnslii pecypc]

16— . —

HDB, 2000 . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL.

11.4. IlepeyeHb NPOrpaMMHOIo odecrevyeHust

HHG(POPMALMOHHO-TEJIEKOMMYHHKALIMOHH O

Pexxum nocryna

pedeparuBHas 0a3a manHbix. — Netherlands
Elsevier, 2004— . — Pexxum qocTyIa : scopus.com. — 3ari. ¢ akpaHa. — SI3. pyc., aHri.
: HayyHas 3JeKTpoHHas Oubimoreka. — Mocksa :

CEeTH

Ne HaumenoBanue KounvecTBo PexBu3uTHI 10T0BOpa (1aTA, HOMEP, CPOK
n/n J1(0) JIMIEH3UH AelcTBHS)
1 Windows 1398 Z[(lrmaop No 690 ot 19.05.2015r., cpok
JeNCTBHS - OECCPOUHO
2 Joroop Ne 690 or 19.05.2015r., cpok
Office Standart 1398 neiictust - 6eccpouno; Jloroop Ne 727 or
20.07.2016r., cpok AeHCTBUSA - OECCPOUHO
11.5 Onucanune MaTepUaJIbHO-TeXHHUYEeCKOM 0a3bl, HEeo0X0MMOi IS
OCYLIeCTBJICHHS 00Pa30BaATEIbHOI0 NPOLECCa M0 AUCHMILINHE (MOIYJII0)
HaumenoBanue . 5
DakTUYECKUM o~ o
000py10BaHHBIX y4eOHBIX = g =
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1. | KomnbroTepHsblit Kiacc. CTOmnBI YyUeHHUECKHUE 445020, 55,4 19
VYyebHas ayutopus s JIBYXMECTHBIE , CTOJI Camapckas
MIPOBEJICHUS 3aHATUI MpenoaaBaTeNbCKU, 00mnacTb,
JIEKIITMOHHOTO THIIA. CTYJIbsSI, TOCKa r.TonwsTTH, Y.
YyeOHast ayuTopus As aynuTopHas (MenoBasi), benopycckas,
MIPOBEACHUS 3aHITHIA IIK ¢ BBIXOJ0OM B CETH 16B, YJIK-402
CEMHHAPCKOTO THIIA. WuTepuer
VYyeOHast ayquTopus ais
MPOBEICHUS J1a0OPATOPHBIX
paboTt. YuebHas ayauropus
JUISL KyPCOBOTO
MTPOCKTHUPOBAHHS
(BBITIOJIHEHUST KYPCOBBIX
pabot). YueOHas ayautopus
JUISL IPOBEICHUS
TPYIIIOBBIX H
WHUBUIYaIbHBIX
KOHCYJbTalMil YueOHas
ayTUTOPUS IS TPOBEICHUS
3aHATHI TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOUHON
aTTecTalluu.
2. | KomnproTepHsbIi Kiacc. CTOJBI YYCHHYECKHE, Poccuiickas 84,8 | 16




HaunmenoBanmue . 5
DaKkTUHYCCKUM N o 3
000py10BaHHBIX y4eOHBIX = g =
N ajgpec y4eOHbIX «| B o«
Ka0uHeTOoB, JJabopaTopuii, 4 S 5
Ne IlepeyeHb OCHOBHOIO Ka0MHeToB, 5| €2
MAaCTEPCKHUX U ap. “ s =
n/n 000pyI0BaHUA JabopaTopuii, = | E 2
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MAaCTEePCKUX U = S =
NMPAKTUYECKHUX H 1 = | = 8
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ITomemenue s CTYJ/Ibsl YYCHUYECKUE, denepanus,
CaMOCTOSTEIIbHON PabOTHI. [1K ¢ BBIXOZIOM B CETH 445020,
VYyeOHas ayquTopus ais WNHurepuer Camapckas
MIPOBEACHUS 3aHATUI 00nacTb, T.

CEeMHUHAPCKOTO THUIIA.
VYyeOHast ayuTopus ais
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabot). YueOHas aynuTopus
JUIS IPOBEICHUS
TPYNIOBBIX U
WHIUBUAYaJIbHBIX
KOHCYJbTAIu. YueOHas
ayTUTOPUS JJIsl IPOBECHUS
3aHATHI TEKYIIETO
KOHTPOJIS U
IIPOMEKYTOUHOU
arrectanuu. (I'-401)

TonwsarTH, yi.
benopycckas, a.
14, T-401




