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AHHOTALIUA
JTUCHHUILIHHBI

b1.B.04 MeToanka NOCTAHOBKH U MPOBeIEeHUs IKCIIEPUMEHTA

1 eas 1 3a7aun U3y4yeHUsi AMCHUILUIMHBI (Y4€OHOT 0 Kypca)

Hucuunnmuaa «MeToaMKa NOCTAHOBKH W NPOBEJEHHS] JIKCIEPUMEHTa»
OpPUEHTHMPOBAHA HA H3YYEHHE METOJO0B, CPEACTB W NPUEMOB IUIAHUPOBAHUA U
MPOBEACHHUSI  DKCIIEPUMEHTAJbHOM  4YaCcTH  HCCIENOBaHWUA. B auciuruimHe
paccMaTpUBAIOTCS MPUHIUIBI METOAbI IMOCTAHOBKH HKCIHEPUMEHTAa B Pa3IMYHBIX
HAyYHBIX 007acTsIX. MeETojapl MaTEeMaTHYECKOW CTAaTUCTUKA M WXKOMIBIOTEpHAs
peanuzamusi MpeajararoTcs B KayeCTBE OCHOBHOTO MHCTPYMEHTa 00paOoTKu
pe3yJIbTATOB KCIIEPUMEHTOB.

B xope usydenus nucuuiuinHbl «MeToAMKA MOCTAHOBKH M NPOBEACHUS
IKCNEPUMEHTA» Yy aclUpaHTOB CHOPMHUpPYETCS CHCTEMaTUYECKOE M IIEJIO0CTHOE
npecTaBieHrne 00 dTanax MOCTAaHOBKU YKCIIEPUMEHTa, KOPPEKTHOM COOpe JIaHHBIX U
VHTEPNPETANH TOJYYEHHBIX PE3YIbTATOB.

lenp — TeopeTMYECKH W MPAKTUYECKH H3Yy4uTh, U CHOPMHPOBATH Yy
OOy4YalOIIMXCA HABBIKM HCIIONb30BAHUS METOJOB IUIAHUPOBAHUSA SKCIEPUMEHTA,
cOopa 1 cucTeMaTu3aluu JaHHbIX, YUCIEHHON 00paOOTKH MOMy4YEHHBIX PE3yJIbTaTOB
Y KOPPEKTHOM MHTEPNPETALNN PE3YIbTaTa SKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS.

3amaun:

1. latb  oOydarommmcsi MPEACTABICHHE O MHOr0OOpa3suu  METOOB
IUTAHUPOBAHUSA  OKCIIEPUMEHTa B  pPa3lMYHBIX  OONACTIX  HAyYHBIX
UCCIICZIOBAHUM,  TO3HAKOMUTh  C  KOMIIBIOTEPHBIMH  CHCTEMaMHU
CTaTUCTUYECKOW OOpabOTKHM MAaHHBIX, MPOBECTH CPABHUTEIHHBIA aHAIU3
pa3IMYHBIX CTATUCTUYECKUX METO/OB, ONPENEIUTh 00JaCTH NMPUMEHEHMS
KOHKPETHBIX CTaTUCTUYECKUX METONOB i OO0pabOTKU pe3ylnbTaToB
HKCIIEPUMEHTA.

2. ChopmupoBaTh y OOy4aIOUIUXCS MPAKTUYECKUE HABBIKM KOMITBIOTEPHOU
peann3alii CTaTUCTHUYECKUX METOJ0B O0pabOTKM 3KCIEpUMEHTATbHbBIX
JTaHHBIX.

3. Pa3Buth y o0 yuaronmxcs YMEHHE 00OCHOBBIBATH IJIaH
IKCIIEPUMEHTATBHOTO HCCIEAOBAaHUsA, KOPPEKTHO COOMpaTh MJaHHBIE U
00pabaTbIBaTh PE3yJIbTAThI C IOMOIIBIO KOMITBIOTEPHBIX TEXHOIOTHUM.

2 MecTo nucuuniinHbl (yaeOHoro kypcea) B crpykrype OIIOII BO
HucuumiHa «MeToaMKa TOCTAHOBKH W TNPOBEJEHHUS JKCIEPUMEHTa»

OTHOCUTCS K 00s3aTenbHbIM AucuumimHam biaok 1 «/lucuumumbel  (Momynn)»
BAPUATUBHOMN YaCTH.



Huctummmael (yaeOHBIE KypChl), HA OCBOSHHHM KOTOPBIX Oa3mpyeTcs NaHHas
JYCHMIUIMHA (TIPebIAyIas CTYIIeHb 00pa3oBaHusi):
-CUCTEMHBIN MOIX0]] B AUCCEPTALMOHHOM UCCIICIOBAHUU
JucuunianHel, yaeOHbIe KYpChI, IJIsi KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHWS,
HaBBIKH, TIpHOOpETaeMble B pe3yJbTaTe M3YYCHHs TaHHOW NHUCIUTUIMHBI: HAydHO-
UCCIIeI0OBATENbCKAsI ACSITEIIbHOCTD; MOJATOTOBKA HAYYHO-KBATM(PUKAIIMOHHON PabOThI
(muccepraiun)

3 Ilnanupyemble pe3yabTaTbl O0y4YeHHMs] MO JAUCHUILIMHE (ydeOHOMY

KYpPCY), COOTHECeHHbIe C IUIAHMPYEMbIMH  pe3yJbTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMbl

dopmupyemble U

KOHTPOJIUpyeMble

KOMIIeTeHIIUH

- CIOCOOHOCTHIO | 3HATB— CHOCOOBI TMPUMEHEHMs] OSKCIEPTHBIX METOJ0B IpHU
OpPUEHTHPOBATHCSA B | IPOBEAECHUM aHaIN3a 00pa30BaTEIILHON JesTeIbHOCTH
IIOJIHOM CIIEKTPE Hay4YHBIX
npoGem YMmeth AHAM3HPOBATH  THIMYHBIE U 0coOeHHbIE TMPOOJIEMBI
HpO(beCCHOHaHLHOfI 06p330BaTeHBHOI/I ACATCIIBHOCTH ,

obmactu (ITK-1)

— JIeMCTBOBATh B HECTAHJAPTHOM CHUTyallUM W IPOEKTHPOBATH
IIPOrpaMMBbl UX Pa3BUTHUSA

Baagers HaBbIKAMM IPOEKTHUPOBAHMSA IPOTrPAMMBI  Pa3BUTHUSA
00pa3oBaTeabHON AESITENBHOCTH OpraHu3aluu
- CIIOCOOHOCTHIO | 3HATh:
OPUMEHATh COBPEMEHHBIE | - CIENU(UKY OpraHu3aluil W pealu3aluu 00pa30BaTEeILHOIO
METOAMKM M TEXHOJOIMM | Ipollecca Ha pa3IMYHBIX 00pa30BaTENbHBIX CTYNEHSIX B
OpraHu3alnu U | pPa3NIuYHBIX 00pa30BaTEIbHBIX YUPEKICHUIX
peann3anuu Ymern:
00pa30BaTeIHLHOrO - IPUMEHSTh COBPEMEHHBIE METOUKHU U TEXHOJIIOIMH OpraHU3aluU
opolecca Ha pas3sIMyHBIX | U pealu3aludd 00pa3oBaTelIbHOrO Tpollecca Ha pa3IUyHBIX
00pa3oBaTeIbHBIX 00pa3oBaTeNbHBIX CTYHNEHSAX B pa3IM4YHBIX 00pa30BaTENIbHBIX
CTYIEHAX B  Pa3IMYHBIX | YUPEKICHHUIX
00pa3zoBaTeIbHBIX Baagers:

yupexaenusx (YK-2)

- METOAMKAMU M TEXHOJIOTMSIMU OpraHU3alliM W Ppealin3aluu
00pa30BaTENbHOIO IpOLECCa HAa pA3IMYHBIX 00Pa30BaTENIbHBIX
CTYNEHSX B pa3IMUHbIX 00pa30BaTENbHBIX YUPEKIACHUIX

- TOTOBHOCTBIO
ydyacTBOBaTb B  pabore

3HaTh: OpraHru3allMOHHYI0 OCHOBY CO3JaHUS HUCCICAOBATCIbCKHUX
KOJIJICKTUBOB 1 PYKOBOJCTBA MU

POCCHICKHX U | YMeTh: aHaJIM3UPOBATh OPraHW3AIMOHHYI0 OCHOBY Yy4YacTHS B
MCKAYHAPOAHBIX MCKIYHAPOAHBIX UCCICAOBATCIIbCKUX KOJIJICKTUBAX
HCCIIEA0BATEIbCKUX Bnamers: HaBblkaMu pabOTBl B KOMaHIE IO HCCICIOBAHUIO
KOJUIEKTHBOB II0 PEHICHHIO | HAYYHBIX IPOOIEM

Hay4HBIX u HAy4YHO-

o0pa3oBaTenbHBIX  3a/aad

(VK-3)




Temarnueckoe cogepkaHue TUCHUIUIMHBI (Y4e0HOr 0 Kypca)

Pazgen, mogyianb

IMoxapasnen, Tema

Meroauka NOCTaHOBKA
HKCTIEPUMEHTA

Ponn OKCHCPUMCEHTA B IPOBCACHHUHU HAYYHOI'O UCCIICAOBAHM A

DTanbl NPOBENCHHS SKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS
N3Mmepenne pe3ynbTaToB U MOIYYEHHUE SKCIEPUMEHTAIbHBIX
JTAHHBIX

CraTtucTHiecKue MCTOBI OLICHKN JOCTOBCPHOCTU
OKCIICPUMCHTAJIbHBIX TaHHBIX

KOMHBIOTCpHBIe CHCTEMBI 06pa6 OTKH CTAaTHCTHUYCCKHX OaHHBIX
OKCIICPUMCHTAJIbHOI'O M CCIICAOBAHU

Knaccml)mcaunﬂ CTaTUCTHYECCKHNX MCTOOOB U o0JlacTb  HX
IMPUMCHCHU L

[TocTpoeHue 3J1eKTPOHHBIX TAOIHUIL 17151 00paOOTKH pe3yIbTaTOB
JKCIIEpUMEHTA

HpOBG)IeHI/Ie OKCIICPUMCHTA C ITOMOIIbIO HMMTAIMOHHOM MOJIEIH

OTob6paxkeHne U MHTEPIIPETALNS PE3yIbTaTOB
HKCHEPUMEHTAIBHOI0 U CCIICA0BAHUS

FpeKO'HaTI/IHCKI/Ie KBaJIpaThbl B INIAHUPOBAHUHU SKCIICPHUMCHTA

OO0mas Tpy10eMKOCTb IMCHMILINHBI (YdeOHOro Kypca) — 6 3ET.

Pa3paboTunku nporpaMmai:

A.JIL.H., JOIICHT

O.H. dpsirus




4 Crpykrypa Hu coaep:KaHMe IUCUMILIMHBI

IKCICPUMCHT a»

Kypc usyuenns 1

(yueOHOro Kypca)

«MeTONMKA TOCTAHOBKHM M __NPOBEJAECHUS

Paznen, Iloapasnen, Tema Buasbl yueoHoli padoThl Heobxoaumbie Dopmbl Pexomennye
MOIYJIb KonTtakTHas padorta CamocTosiTeJIbHast padoTa MaTepHaabHO- TEKYILEero Masi
(B yacax) TeXHHYecKHe KOHTPOJISt JITEpaTypa
BCEro @opMbI IPOBeIeHNs JIeKI U, (opMbI Opranusanun pecypcbi (HanMeHoBa (Ne)
5 J1a00PATOPHBIX, MPAKTHYECKUX €aMOCTOSI TeJIbHOi HHE
E g 2 By 3aHATHH, METO/bI 00y4eHus, 5 padoThI OLEHOYHOTO
] 2 g % g 3 peanmsyomme npuMensiemMyio s cpeacTBa)
d:a E. E a %-e- 00pa30BaTEIbHYIO TEXHOJIOTHIO @
1 2 3 4 5 6 7 8 9 10 11 12
Metonuka | Tema 1. Poiss 2 10 N3yuenue n Mynetumenua | Tectupo 1,2
MOCTAHOBKM | SKCIIEPUMEHTA B KOHCIIEKTHPOBaH o0opynoBaHue BaHUE
u MPOBEICHUH ue o
MPOBEAEHUS | HAYYHOIO TEOPETUYECKOTO MOJIYJIO
DKCIIEPUMEHT | UCCIENOBAHUS Marepuaia 1no 1 (Tect
a TEME JUTSE
CaMOKOH
TPOJIS)
[IpakTyeckoe 2 KommbroTepHbIit 10 IToaroroBka K KommeroTepnsiii | 3ammra 1,2
3anaTue Nel. MPaKTUKYM MPaKTUYECKON KJacc 0011ero oTdera
IToctpoenue pabote O0JIb30BaHUA o
3IEKTPOHHBIX C IOCTYIIOM B MPaKTHY
TaOIML JIst WNHuTtepuer €CKOM
UCXOJ/IHBIX pabote 1
JTAHHBIX (otuer)

OKCIICPUMCHTA




2 7 8 9 10 11 12

Tema 2. Drtamsl 10 Nzyuenue n MynbTumMenua Tectupo 1,2
MIPOBENICHHS KOHCIIEKTUPOBaH o0opyaoBaHHe BaHUE
IKCTIEPUMEH TaJl ue o
BHOT'O TEOPETUIECKOTO MOJTYJIIO
HCCIIEI0BAHHUS Marepuaa 1o 1 (Tect
N3mepenue TEME JUISL
pe3ybTaToB U CaMOKOH
MOJIYYCHHUE TPOJIS)
SKCIEPUMEHTA
BHBIX JAHHBIX
[TpakTyeckoe KommbroTepHbIit 10 ITonroroBska x KommberoTepusiii | 3armiura 1,2
3aHsTHe No2. NPAaKTUKYM IIPaKTUYECKON KJIaCC OOIIEro oT4eTa
Kommbrorepnas pabote MIOJIb30BaHUS o
MO/J1€Mb ISt MIPAKTHY
Kputepuss  Xu- €CKOH
KBaJpar pabore 2

(otuer)
Tema 3. 10 N3yuenue n Mynstumenua | Tectupo 1,2
CraTucTuyecku KOHCIEKTUPOBaH obopynoBaHue BaHUE
e METObI ue o
OLIEHKHU TEOPETHYECKOT 0 MOy JTIO
JIOCTOBEPHOCTHU MaTepuaia no 1 (Tect
SKCIEePUMEHTA TeMe ISt
BHBIX JIAaHHBIX CaMOKOH

TpOJIST)
[IpakTnueckoe KomnproTepHbIi 10 [Toaroroska k KomnberoTepHsii | 3ammra 1,2
3ansaTre Ne3. IPaKTUKYM IIPAKTUYECKOU KJ1acc 0011ero oT4yera
Kommbrorepras pabote MIOJIb30BaHUS o
MOJIENb IS MPAaKTHY
KpUTEPHUS €CKOH
Kpamepa- pabore 3
VYamma (oTuer)




2 7 8 9 10 11 12
Tema 4. 10 Nzyuenue n MynbTumMenua Tectupo 1,2
KomnbrorepHbie KOHCITICKTHPOBaH obopyoBaHue BaHUE
CHCTEMBI ue 1o
00paboTKH TEOPETHUECKOTO MOJTYJTIO
CTaTUCTUYECKHU Marepuaia mno 1 (Tect
X TAaHHBIX TeMe TUTSE
IKCIEPUMEH T CaMOKOH
BHOTO TPOJIS)
UCCIIeIOBAHUS
[IpakTyeckoe KomnbroTepHbIit 10 TTonroroBska x KommberoTepusiii | 3amura 1,2
3ansTue No4. MPaKTUKYM MPaKTUYECKOM KJ1acc 001ero oT4era
Komnbrorepnas pabote MOJIb30BaHUS o
MOJIEIb JUIS MIPAKTHY
KpUTepus €CKOH
«yTJIOBOE pabore 4
npeodpazoBaHu (otuer)
e Oumepar»
Tema 5. 10 N3yuenue n Mynstumenua | Tectupo 1,2
Knaccudukanu KOHCIIEKTHPOBaH obopynoBaHue BaHUE
o ue o
CTaTUCTUYECKH TEOPETHYECKOT 0 MOy JTIO
X METO/IOB U Marepuasa mno 1 (tect
o0acTpb ux TeMe ISt
MIPUMEH CHUS CaMOKOH

TPOJIST)




2 7 8 9 10 11 12
[IpakTraeckoe KommnwroTepHbIii 10 ITogroroBka x KomnwroTepnsiii | 3amura 1,2
3aHsaTre NoS. MIPaKTUKYM MPAKTUYECKOU KJ1acc 00111ero oT4yera
[InanupoBanue pabote MOJIb30BaHUS 1o
JKCIEepPUMEHTa MPAKTHY
1 00paboTka ecKoit
MAHHBIX C pabore 5
MIOMOUIBIO (otuer)
JATUHCKHUX
KBaJIPaTOB
Tema 6. 10 N3yuenue u Mynetumenua | Tectupo 1,2
[Toctpoenue KOHCIIEKTHPOBaH obopynoBaHue BaHUeE
AIIEKTPOHHBIX ue o
TaOIHIL IS TEOPETHYECKOI 0 MOJTYJIFO
00paboTku Martepuasa mo 1 (Tect
pe3yJIbTaToB TeMe IS
AKCIEPUMEHTA CaMOKOH

TPOJIs)
[Ipaktuueckoe KommbroTepusiit 10 ITogroroBka x KommnbroTepusiit | 3amura 1,2
3aHsTHE Neb. MIPAKTUKYM IIPAKTUYECKOU KJ1acc 0011ero or4yera
CpaBHUTEIBHBI paboTe IOJIb30BaHUS o
i ananmmu3 IpaKTU4
Kputepusa Xu- €CKOM
KBaJpatT u pabote 6
KpUTepus (oTuer)
Kpamepa-

Voamma




2 7 8 9 10 11 12
Tema 7. 10 N3yuenue n Mynstumenua | Tectupo 1,2
[TpoBenenmne KOHCIIEKTHPOBaH o0opynoBaHue BaHHE
IKCIIEPUMEHTA C ue o
TTOMOIIIBIO TEOPETHYECKOT 0 MOJTYJIIO
MMHTAallHOHHOU Marepuaa 1o 1 (Tect
MOJIENN TeEME JUTSE
CaMOKOH
TPOJIs)
[IpakTrueckoe KommneroTepHslii IloaroroBka k KomneroTepnsiii | 3ammura 1,2
3ansTue Ne7. MPaKTUKYM 10 MPaKTUYECKOM KJ1acc 0011ero oT4era
[Toctpoenue pabote MOJIb30BaHUS o
UMHUTALIMOHHON MPaKTU4
MOJIEINH J1JIs €CKOH
MIOJTyYEHHS pabote 7
CTAaTUCTUYECKH (oTuer)
X TAaHHBIX
Tema 8. N3yuenue u Mynetumenua | Tectupo 1,2
OTtoOpaxxenue u 10 KOHCIIEKTUPOBaH obopynoBaHue BaHUE
WHTEPIPETALHS ue 1o
pe3yIbTaTOB TEOPETUYECKOTO MOJTYJIIO
SKCIEePUMEHTA MaTepuaia no 1 (Tect
BHOTO TeMe ISt
UCCIIeIOBaHUS CaMOKOH
TpOJIST)
[TpakTyeckoe KommbroTepHbIit 10 TTonroroBska x KommberoTepusiii | 3armura 1,2
3aHsaTHe Ne§. IPaKTUKYM IIPAKTUYECKOU KJ1acc 0011ero oT4yera
[Toctpoenue pabote M0JIb30BaHUS 1o
TarpaMm MIPAKTHY
0TOOpaXKaroIIX €CKoit
pe3yJIbTaThl pabore 8
JKCIIEPUMEHTA (otuer)

10




36

2 3 5 7 8 9 10 11 12
Tema 9. I'pexo- | 2 N3yuenue n Mynstumenua | Tectupo 1,2
JATUHCKHE 10 KOHCIEKTUPOBaH obopynoBaHue BAaHHE
KBaJIpaThl B ue 1o
TJTAHUPOBAHUHU TEOPETHYECKOT 0 MOJTYJIIO
JKCIIEPUMEHTA Marepuaia mno 1 (Tect
TeMe TUTSE
CaMOKOH
TPOJIs)
[IpakTuueckoe 2 KommbroTepasiit 10 IToxroroBska x Kommerotepusiii | 3ammra 1,2
3ansTre Ne9. MPaKTUKYM MPaKTUYECKOM KJ1acc 001ero oT4era
[Toctpoenue pabote MOJIb30BaHUS o
TpeKo- MPaKTUY
JATUHCKHX €CKOH
KBaJIpaToOB U pabote 9
MPOBEJICHUE (oTuer)
JMCTIEPCUOHHOT
0 aHaNM3a
pe3yIbTaToB
IKCIIEPUMEHTA
Hroro: 18 18 180

11




5 KpnTepml H HOPMBbI TEKYHIEIro KOHTPOJIA A IIpOMe)KyTOqHOﬁ arrecralnmu

dopmbl VYcnoBus nomycka Kpurepuu u HOpMbI OLIEHKH
TEKYIIETrO
KOHTPOJISI
3auer HonyckaroTcs Bce OLeHKa «3a4TE€HO» CTAaBUTCA CTYIEHTY, IPOSBUBIIEMY 3HAHUS IPOrPAMMHOIO
Marepuaiia, 0OHapyKUBIIIEMY TTOHUMAHUE U TPAKTUYECKOE MCIOJIb30BaHUE y4eOHOTO

Mmarcpuala, HWJIK JOIYCTHUBHIEMY HCTOYHOCTH B  OTBCTC,

oOnagaromemy
HEOOXOUMBIMHU 3HAHUAMHU U YMEHUSIMH I UX YCTPAHCHHSI IIPU KOPPEKTHPOBKE.

IIPUHOUIINAJIIBHBIC OIINOKHU IIpHU U3JIOKCHHUN MaTCpuralia.

OneHka «HE 3a4TEHO» CTABUTCS CTYINEHTY, MMEIOIIEMY CYIIECTBEHHbIE NPOOENBl B

3HaHHUU OCHOBHOTI'O Marcpuajia I10 InporpamMmme, ATaKXKC JAOITYCTUBIIEMY

12




6 Kpurepun 1 HOPpMBI OlIEHKH KYPCOBBIX PadoT (IPO0EKTOB)

KypcoBas pabora B kypce «MeToAUKAa NOCTAHOBKH M IPOBeIEeHUsI
JKCHEPUMEHTA» HE MPEIyCMOTpPEHA.

7 IlpuMepHasi TeMAaTHKa NMUCbMEHHBIX paldoT (KypcoBbIX, pedepartos,
KOHTPOJIbHBIX, PACYETHO-TPAPUIECKUX U AP.)

KypcoBas pabora B kypce «MeToAUKa NOCTAHOBKH M TPOBeIEHUsI
IKCIEPUMEHTA» He MPeyCMOTPEHA.

8. Bonpocsl k 3a4eTy

Ne i/t Bonpocel

1. | Ponb 3kcriepuMeHTa B MPOBEICHUH HAYYHOT'O UCCIEAOBaHUS

2. | CucreMHbIe IPOrpaMMHBIE CPEJICTBA, UX HA3HAYEHUS U XapaKTEPUCTUKH.

3. |Iloctpoenue 3IeKTPOHHBIX TAOIUIL JUIsl HCXOJHBIX IAHHBIX SKCIIEPUMEHTA

4. | OcoOEHHOCTH MOCTPOCHHS TPEKO-TATUHCKUX KBAJpaToB U IMPOBEIACHHE
JUCTIIEPCUOHHOT0 aHaIN3a PE3yJIbTaTOB IKCIIEPUMEHTA

5. | Yopasnenue, oOpaTHasi CBs3b, OOBEKT YIPABJICHUS.

6. | I'pexo-maTuHCKHE KBaapaThl B INIAHUPOBAHUH SKCIICPUMEHTA

7. | MopenupoBaHHe POU3BOACTBEHHBIX mpoiieccoB B MSEXcel

8. | Iloctpoenue nuarpaMm OTOOpaKarOIINX pe3yIbTaThl SKCIIEPUMEHTA

9. | «Ilouck pemienusi» B8 MSExcel

10. | I[TocTpoeHne AuHAMHYECKHX Mojeneii mpousBoacTea B MSEXcel

11. | OTobOpakeHre W WHTEPIpPETAlHsl PEe3yIbTATOB AKCICPUMEHTAILHOTO
WCCIICIOBAHUS

12. | TlocTpoeHre WMUTAIIMOHHOW MOJEIW IS TONYYCHHUS CTaTHCTHYCCKUX
JTAHHBIX

13. | [locTpoeHue 3IeKTPOHHBIX TAOJIUIL 7151 ICXOAHBIX TAHHBIX SKCIEPUMEHTA

14. | UsmepeHue pe3yabTaTOB U MOJTYICHUE YKCIIEPUMEHTATbHBIX JAHHBIX

15. | KoMnbroTepHasi MOJENb Uil KpUTEpHsl XU-KBapaT

16. | CratucTrueckre METOIbI OIEHKH JOCTOBEPHOCTH HKCIIEPUMEHTATHHBIX
JTAHHBIX

17. | KomnbroTepHas mojziens st kpurepusi Kpamepa-Yoamna

18. | KoMmnbroTepHbIE€ CUCTEMBI 00Pa0OTKU CTATUCTUYECKUX JTAHHBIX
AKCIIEPUMEHTAIILHOTO MCCIIEIOBAaHUS

19. | KoMmbroTepHast MOJIEIh IS KPUTEPHS «YTIIOBOE MTPeoOpa3oBaHue
@umepa»

20. | Knaccudukanusi CTaTUCTUYECKHX METOIOB U 00J1aCTh WX MPUMEHCHHS

21. | IInanupoBaHuE dKCIIEpUMEHTA U 00padOTKa JAaHHBIX C TTOMOIIIBIO
JJATUHCKUX KBaJIPaTOB

22. | TlocTpoeHue 3IEKTPOHHBIX TAOIHIT JAJ11 00paOOTKH pe3yJIbTaToOB

AKCIIEPUMEHTA
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23.

CpaBHUTENBHBIN aHAIN3 KpUTEpUsi XU-KBaApaT u kputepusi Kpamepa-
Yomnma

24. | IIpoBeneHmne dKCIepuMeHTa ¢ OMOIIbI0 UMUTAIIMOHHOW MOJIEH

25. | [locTpoeHre UMUTAIIIOHHOW MOJEIH JJIsl TIOJTYYCHHsS CTaTUCTHUECKUX
JTAHHBIX

26. | OToOpaXkeHUE ¥ MHTEPIPETALHS] PE3YIbTaTOB IKCIIEPUMEHTATLHOTO
UCCJIEIOBAHUS

27. | Dramnbl TpOBeJIEHUs SKCIEPUMEHTAIILHOTO UCCIIEIOBAHMUS

28. | MopenupoBaHue HEACTEPMUHUPOBAHHOCTU MPOU3BOJICTBEHHBIX CHUCTEM C
MTOMOIIIBIO AJIEKTPOHHBIX TAOJIHUIL

29. | OCHOBHBIE 3JIEMEHTHI U MOHSATUS CUCTEMHON JUHAMUKH

30. | AucKpeTHO-COOBITUIHOE MOJETUPOBAHUE KAaK MHCTPYMEHT MOIACPKKH
NPUHATHS PEIICHUH B JIOTUCTUKE

31. | KonnentyajibHbIE MOJICTTH B CACTEMHOM TMHAMUKE

32. | Tlonsitue 0OpaTHOM CBA3U B AMHAMUYECKUX CHCTEMaX

33. | Knmaccudukanus peaJbHbIX CUCTEM U UX MOJENIeiH

34. | Cuctembl yIpaBlIeHUs MaTepUaIbHBIMU MOTOKAMHU

35. | BBog u penmaktupoBaHHE TEKCTa: W3MEHEHHE IIpudTa, HHTEPBAJIOB
MEXJly CTpOKaMH, BbIpaBHMBAaHUE TEKCTa, U3MEHEHHUE TIpaHul] ad3ana,
N0/14YEPKMUBAHKE, [1€YaTh TEKCTA B KOJOHKAaX.

36. | CoxpaHneHue TekcTa, 3arpys3ka ¢aiiia Ha dKpaH, Mepe3anuch Ha APYrou
Juck. PopMaTHpOBaHUE JIMCKA.

37. | KonmupoBanue TeKcTa pa3IMYHBIMU CIIOCOOAMU, TEPEMEIICHHE TEKCTa
pa3IMYHBIMU CIIOCO0AMU, yIaJIEHUE TEKCTA.

38. | DkcepuMeHTalIbHbIE MOACTU

39. | IlapameTpbl ~ CTpaHULbl, MPEIBAPUTEIbHBIA  MPOCMOTpP,  CO3/IaHUE
KOJIOHTUTYJIOB, MIe4aTh TEKCTa

40. | BcraBka B TEKCT W PEJAKTUPOBAHUE PUCYHKOB U3 TrpaduyecKux
PEAAKTOPOB.

41. | Opranu3anMoOHHas U MPaBOBasi OCHOBA YIPABJICHMS HCCIEI0BATEILCKUM
KOJJIEKTUBOM

42. | Opranu3alroOHHAasl ¥ [IPaBOBas OCHOBA YIIPaBJIEHUs HCCIIEI0BATEIbCKUM
MEXAYHAPOIHBIM KOJUIEKTUBOM

43. | DTrueckue HOPMBbI NP MPOBEICHUHU IKCIIEPUMEHTA

44. | DTnyeckre HOPMbI B YIIPABIECHUU UCCIIEA0BATEIBCKUM KOJIEKTUBOM

9 @oHI OLEHOYHBIX CPEACTB /Jf MNPOBEAEHHUS] IPOMEKYTOYHOM

aTrecranumu oﬁyqammnxm o ITMCHMILIMHE

9.1 ITaciopT oHIA OLIEHOYHBIX CPEICTB

n/n

Kon
KonTposmpyemsblie pazaenbl KOHTPOJIMPYeMOii HaunmeHnoBanue
(TeMbl) TUCUMILTHHBI KOMIIeTeHIIUM (1N OLICHOYHOT'0 CPeACTBA
ee YacTH)
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1 Kommekr  oryeroB 1o
MeTtonuka MIOCTaHOBKHU u IPAKTUYECKUM  paboTam
MPOBEJEHUS SKCIIEPUMEHTA [IK-1-2, YK-3 1-8, BOITPOCHI K

IIPOMEKYTOYHOMN
aTTecTanuu

9.2 TunoBbie KOHTPOJIbHBbIE 32/IaHUSI WJIN HHbIE MATEPHUAJIbI, HE00XOIMMbIe
JJIS OLIEHKH 3HAHMI, yMEHU I, HABBIKOB M (MJIM) ONBITA AeSATEJIbHOCTH,
XapaKkTepu3yIIuX 3Tanbl GopMHUPOBaHUS KOMIIETEHIUII B poiecce
O0CBOEHHA 00Pa30BaTEJIbHOH NMPOrpaMMBbI

9.2.1 Tect A CaAaMOKOHTPOJA MO Kypcy «MeTrogMkKa NOCTAHOBKH M
NPOBeAEeHUA IKCIIEPUMEHTA)» HE MPEIYCMOTPEHBI.

9.2.2 KOMILIEKT 0TYeTOB MO MPAKTHYECKUM padoram.

IIpakTuueckoe 3ansaTtue Nel. IlocTtpoeHue 3JJIEKTPOHHBIX TAOIML ISt
HCXOIHBIX JAHHBIX IKCIIEPUMEHTA

3amaHue: TOCTPOUTH DJIEKTPOHHBIC TaOMUIbBI JJI1 HCXOAHBIX JaHHBIX
JKCIIEPUMEHTA.

OnucaresbHass  uHpopManuoHHas Mmogeab. Ha mnepBom  sTane
UCCIEIOBaHUsT O00bEKTa WM Mpolecca OOBIYHO CTPOMTCS — OIUcaTelbHas
MHpOpMaIIMOHHAasT MOJENIb. Takasi MOJENIb BBIJIENSET CYIIECTBEHHBIC, C TOUKHU
3peHusi 1eJel  MPOBOJMMOIO  HUCCJCNOBAaHMs, TMapaMeTpsl O0BeKTa, a
HECYIIECTBEHHBIMU MTapaMeTpaMu MpeHeoperaer.

DopMaaTu30BaHHAA MOJeJIb. Ha BTOPOM Jrare co3zaercs
dbopManr3oBaHHass MOeENlb, T. €. oOmucareiabHas WHGOPMAIIMOHHAS MOJECIb
3aMMChIBAETCS C MMOMOIIBIO KAaKOro-m1bo ¢popMaibHOro si3blka. B Takoit Mogenu ¢
NOMOIEI0  (OPMYJI, yYPaBHCHHM WJIM HEPABEHCTB (PUKCUPYIOTCS (QopMabHBIC
COOTHOIIICHUSI MEXY HAaYaIbHBIMA M KOHEYHBIMUA 3HAYEHUSIMU CBONCTB OOBEKTOB,
a TAK)K€ HAKJIAAbIBAIOTCS OrPAHUYEHHUS Ha JOIYCTUMBbIE 3HAUEHUS 3TUX CBOWCTB.

OpHako maneKko He BCerjga yaaeTrcs HalTH (OpMyIbl, SBHO BBIPa)KaroIlIue
VCKOMBIE€ BEJIMYMHBI YEPE3 UCXOJHBIE JaHHbIE. B Takux ciiydasx HCHOJb3YHOTCA
npuOIMKEHHbIE MATEMATUYECKUE METO/IbI, MO3BOJISIOIINE MOJIYy4aTh PE3yIbTAThI C
3aIaHHOU TOYHOCTBIO.

KoMmnbrorepnas mojaesb. Ha TPEThEM JTare HEOOXOTUMO
dbopManr30BaHHYI0 WHPOPMAITMOHHYIO MOJIETh TIPe00Pa30oBaTh B KOMITBIOTEPHYIO
MOJIeNb, T. €. BBIPa3uUTh €€ Ha MOHSATHOM ISl KOMIIbioTepa si3bike. CyliecTBYIOT
pa3MyHbIE IYyTH TOCTPOCHHS KOMIIBIOTEPHBIX MOJENIE, B TOM YHCIIE:
- CO3/1aHHE KOMIIBIOTEPHOW MOJAENU B (opMe MPOEKTa Ha OJHOM H3 S3BIKOB
MPOrpaMMUPOBAHUS;

- TIOCTPOEHUE KOMMBIOTEPHOM MOJEIH C MCIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIIHIL
WIM JIPYTUX TPWIOKEHUM: CHUCTEM KOMIIBIOTEPHOTO YEpPUYEHUs, CHUCTEM
yIpaBlieHUs 0a3aMu TaHHBIX, TEOMH(POPMAITMOHHBIX CUCTEM U T. II.

B mpomecce co3gaHusi KOMIBIOTEPHOM MOJAENTH TIOJIE3HO Ppa3padoTaTh

yaoOHBIA Tpaduueckuii uHTEpdeic, KOTOPbIA MO3BOJIUT BU3YaIU3UPOBATH
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dbopMaIbHYIO MOJIEJb, a TAKXKE PEATU30BaTh MHTEPAKTUBHBIN JAHAIOr YeIOBEKa C
KOMIIBIOTEPOM HA 3TAIE UCCIEIOBAHNUS MOJEIIH.

KoMnbloTepHblii  3KCepuMeHT.  YUeTBepThld  3Tall  KCCIECIOBAHUS
UHPOPMAIIMOHHOM  MOJENM  COCTOMT B TPOBEICHUU  KOMIBIOTEPHOIO
JKCIEPUMEHTA. EciM KOMIIBIOTEpHAs MOJENb CYHIECTBYET B BHJIE IPOEKTAa Ha
OIHOM H3 SI3BIKOB IPOIPAMMHUPOBAHUsI, €€ HYKHO 3allyCTUTh Ha BBINIOJIHEHUE,
BBECTHU MCXOJIHBIE JAHHBIE U MTOJYYUTh PE3YIbTATHI.

Ecnm xoMmmbroTepHas MOJEIb HUCCIEAYETCA B IPUIIOKEHUHM, HAIPUMEpP, B
AIIEKTPOHHBIX TAOIUIAX, TO MOXKHO MOCTPOUTH JUATPAMMY UJIH TpaduK, MPOBECTH
COPTHUPOBKY M TOUCK JAHHBIX WJM HCMOJb30BaTh JIPYrue CHELUATM3UPOBAHHBIC
METOAbl 00PAOOTKH TaHHBIX.

IIpr ucnonp30BaHUM TOTOBOW KOMIBIOTEPHOM BHU3YaJbHOW WHTEPAKTUBHOMU
MOJIENTM HEOOXOJUMO BBECTHM MCXOAHBIC JaHHbIE, 3allyCTUTh MOJAENIb Ha
BBIMIOJIHEHWE W HAONMI0aTh HW3MEHEHHE OOBEKTa U XapaKTEpU3YIOIIUX €ro
BEJINYVH.

B BHUpPTyabHBIX KOMIIBIOTEPHBIX JTAOOPATOPUAX MOMKHO  IPOBOAUTH
JKCIIEPUMEHTBl C peajbHbIMU OOBbEeKTaMu. JlJI1 3TOro K KOMIBIOTEPY
MPUCOCIUHAIOTCS JaTYUKUA HU3MEpeHus: (PU3MUecKUX MapaMmeTpoB (TEMIIEpaTyphl,
JaBJICHUS, CWIbl W [p.), JaHHbIE HW3MEPEHUM TMEpPEelaloTCsi B KOMIBIOTEP H
00pabaThIBAIOTCS CNEHATILHON MporpamMoil. Pe3ynbTaThl SKCEpUMEHTa B BUJE
Tabyuil, Tpa@uKOB M IHUarpaMMm OTOOpaKarOTCS Ha PKpaHe MOHUTOpPA M MOTYT
OBITH pacrievyaTaHsbl.

AHA/IM3 TOJYYEHHBIX Pe3yJIbTATOB M KOPPEKTHPOBKA HCCIEAyeMOM
Moaeau. lIaTeii 3Tam CcOCTOMT B aHaNM3€ IIOJYYEHHBIX pE3YJIbTATOB W
KOPPEKTUPOBKE HCCIIENYyEeMOM MoOZEIHU. B cirydae HECOOTBETCTBUS PE3YJIbTATOB,
NOJIYyYUCHHBIX TIPH HUCCIEIOBAaHUM HH(POPMALMOHHOM MOJAENIH, H3MEPSIEMBIM
napaMeTrpam peajabHbIX OOBEKTOB MOXKHO CJENaTh BBIBOJ, YTO Ha MPEABIAYITNX
ATanax MmocTPOEHUs MOEIU ObUTM JTOMYIIEHbI OIIMOKH WX HETOYHOCTH.

Hampumep, mpu MoCTpOCHUM ONUCATEIBHON KAa4eCTBEHHOM MOJEIU MOTYT
ObITh HEMpPaBUJIILHO OTOOpAHBI CYIIECTBEHHBIE CBOMCTBA OOBEKTOB B MPOIECCE
dbopmanu3zaiu MOTYT OBITH JIONYIIEHBI OMKMOKKM B (opmynax u T. 1. B atux
ClIydasiX HEOO0XOJUMO MPOBECTH KOPPEKTUPOBKY MOJENH, MPUYEM YTOUHEHHE
MOJEIN MOKET IPOBOJAUTHCSI MHOIOKPATHO, MIOKA aHAIIN3 PE3YJIbTATOB HE ITOKAXKET
UX COOTBETCTBHE U3y4aeMOMY OOBEKTY.

IlocTpoeHue 3JIeKTPOHHOU TaOAUIBI JAJS1 CTATHCTHYE6CKOH 00padoTKH
pe3yabTaTOB JKCIePUMEHTa (IMPOBEPKAa CTATHCTHYECKON OXHOPOAHOCTH
JKcnepuMeHTaNAbHOI 1 KOHTpObHOI rpynn Ha0 0 1eHuil)

A B C D E
KommuectBo KommuectBo
KomngectBo Komugectso GaIos i-ro GaIos i-ro
0aJuIoB i-TO 0aJuIoB i-ro CTy/IeHTa CTy/eHTa
CTy/eHTa CTyJIEHTa KOHTP. TP. 9KCITEp. TP.
KOHTp. Tp. I0 | 3KCIep. Tp. 10 ocJie rocJe
Howmep 9KCIIEpPHMEHTA | SKCIIEPUMEHTA | DKCIIEPHMEHTA | SKCIIEPUMEHTA
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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 Beuucnsercs mo ¢opmyne =CP3HAY (B2:B61) ¢ mnocaemyronmm
THpakupoBaHueM 1o croibuam C,D,E

Jucnepcuss  Beramcngercas mno  Qgopmyne =JAUCII (B2:B61) ¢ mnocaexyomum
TUpaxkupoBanueM no crojomnam C,D,E

Te »xe paHHble c mnpeoOpa3oBaTh B TaOJMIy MOPSJAKOBBIX JAaHHBIX C
MOPSIKOBOM IIKalIo, HMeEromel 3agaHHoe uwucino rpagamui (3, 5, 7). K
NOJIyYUCHHON Ta0yMile Ha CIEAYIOLIEM 3aHATUM OyJAeT MPUMEHEH KPUTEPHMl XH-
KBaJpar.

IIpakTtuyeckoe 3ansitue Ne2. KommnbroTepHas Mmoaenb AJds1 Kpurepusi Xu-
KBaApar

Llenb paboTBl: nocmpoums INEKMPOHHYIO  MAOIUYY, ONPedesTIOUVIO
0OHOPOOHOCMb/HEOOHOPOOHOCHb 08YX CMAMUCMUYECKUX 8blOOPOK HA 3A0AHHOM
YPOBHE 3HAYUMOCMU .

3ajaHue Ha penieHue 3a1aun

B kadectBe mpumepa paccMaTpHUBAIOTCS JBE BEIOOPKHU IO PE3yNIbTaTaM
00CIIeTOBaHMSI TPYIIT yYAIIUXCS.

CpenctBamu MS EXcel BBIYHCIIAIOTCS 3HAYCHHWE KPHUTEPHS XHU-KBagpar |
OTIpeNiesIeTCsl CTENEHb YBEPEHHOCTH B OAHOPOAHOCTH/HEOJHOPOIHOCTH BBIOOPOK
Ha 3aJjlaHHOM ypoBHe 3Hauumoctu p=0,05 (p=0,01).

IInan BbINOIHEHUS PAOOTHI

1. BriOGepure ucxoHbIe BHIOOPKH.

2. Tloctpoiite BeraucnuTenbayro Tadaumy B MSEXcel.

3. 3apmaiite ypoenb 3Hauumoctu p=0,05.

4. Chopmymnupyiite BBIBO/I 0 CTaTUCTUYECKOU
00HOPOOHOCMU/HEOOHOPOOHOCIU 8b100pOoK. OOBSICHUTE UX PA3TUIHE.
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Conep:xanue oruera
l. TUTYJIBHBIN JIUCT.
. HasBanwue u 11emb paboThI.
1. Pe3ynbTaThl BEITTOHEHUS paOOThI
V. 3aKIIIOueHue
V. [Tpunoxenus

IIpakTuyeckoe 3ansiTue Ne3.

Komnbrorepnas moaensb aist kpurepust Kpamepa-Yanua

3apanme: Heobxonumo npumenuts kputepuit Kpamepa-Yanua, ocHOBaHHbIN
Ha CTATHUCTHKE, JUJISl MPOBEPKH TMIIOTE3bl PABEHCTBA MAaTEMAaTUYECKUX OXXKHUIAHHM
HCIIOJIb30BAaTh.

Kpurepnit Kpamepa-Yasnua wuMeeT mnpo3padHblid  CMBICI — Pa3HOCThb
BBIOOPOYHBIX CpPEOHUX apuPMEeTHYecKux [UIsi JBYX BBIOOPOK MAENUTCS Ha
€CTECTBEHHYIO OLIEHKY CPEAHET0 KBAJpPaTUYECKOI'0 OTKJIIOHEHUS 3TOM Pa3HOCTH.
EcTecTBEHHOCTh yKa3aHHOW OLIEHKU COCTOUT B TOM, YTO HEU3BECTHBIE CTATUCTUKY
JUCIEPCHUH 3aMEHEHbl MX BBIOOPOYHBIMH OLICHKaMu. [3 MHOromepHoii
LEHTPAJIBHON IPENEIbHON TEOPEMBI U U3 TEOPEM O HACJICAOBAHUHU CXOJUMOCTH
BBITEKAET, YTO MpPHU POCTE OOBEMOB BBIOOPOK paclpeiesieHue CTaTUCTUKH T
Kpamepa-Yamua cxoauTcs K CTaHIAPTHOMY HOPMAJIbHOMY pPaCIpEAeSICHHIO C
MaTemarndeckuM oxunanueM 0 u gucnepcueit 1. Urak, nmpu copaseniausoctu H,

u OonblIMX 00beMax BBIOOPOK pacmpeneneHue CTaTUCTUKU T mpubnmkaercs c
MOMOIIIbIO CTAaHJIAPTHOTO HOPMAJILHOTO pacnpeneneHus d(x), u3 Tadiamil KOTOporo
cienyer OpaTh KpUTHUECKUE 3HAUCHUS.

W3 cka3aHHOrO BBINIE CIENYET, 4TO MpuMeHeHue kputepus Kpamepa-VYamnua
HE MeHee 000CHOBaHO, 4eM MpuMeHeHue kputepus CteroeHTa. JlonoaHuTensHoe
IPEUMYIIECTBO - He TpeOyeTcs paBeHcTBa auctepcuii D(X)=D(Y).

Pacnipenenenue cratuctukun T He siBnsieTca pacnpeneneHueM CTbhIOJEHTA,
OJTHAKO M pacHpeleleHHe CTAaTUCTUKH t, KaKk I[OKAa3aHO BBILIE, HE SBISETCA
TAaKOBBIM B PEAJIbHBIX CUTYaIUsX.

( murara u3 yueonuka Opnosa B.M. http://orlovs.pp.ru/stat.php IToka3zano,
YTO TMPEANOCHUIKH IBYXBBIOOpOUHOTO KpuTepusi CThIOAEHTa, KaK TPaBHIIO, HE
BBITIOJHSIOTCS. J{J1s1 MPOBEPKU OAHOPOJHOCTH MAaTEMaTUYECKUX OXKUIAHUM BMECTO
kputepuss CThIOJICHTa MpeJJiaraeTcss MCHoJib30BaTh Kputepuii Kpamepa-¥Yamua.
OO6cyxnaloTcs  HemapaMeTpUUeCKUe KPUTEPUH I TMPOBEPKH  THIIOTE3bI
OHOPOJTHOCTH (DYHKIIUI pacrpeaecHusl. )

IIpakTHyeckoe 3anaTue Ne4.

KomnboTepHass Moaenb Ui KPHUTEPHA «YIJIOBOe Ipeodpa3oBaHue
dDuiepa»

3aganue: llocTponTh KOMIBIOTEPHYIO MOJENbL ISl KPUTEPUA «YTIIOBOE
npeodOpazoBanue duiiepay.

Hns OLICHKH CTaTUCTUYECKOU OTHOPOJTHOCTH XapPAKTEPUCTUK
JKCIIEPUMEHTAIIBHOM M KOHTPOJIBHOM TPYII HKCHOJIb30BaTh Kpurepun Duiepa.

19


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

Br16op kputepus Mpon3BeIeH Ha OCHOBAHUU PEKOMEH Al npeuiokeHHbIX JI.A.
HoBukoBbM B «CTaTuCTHYECKHE METOMBI B MENATOTHYECKUX UCCIEHOBAHUIXY, W
CBA3aH C TEM, YTO [JAHHBI KpPUTEPUH MO3BOJSAET CHENIaTh 3aKIIOYECHHE O
CTaTUCTUYECKOW OJHOPOJHOCTH/HEOIHOPOAHOCTH OKUJAEMBIX CPEIHUX 3HAYEHU
(MaTeMaTU4eCKOro OXKUJAHUA) MCCIEAYEMOro IOKa3aTedast MHpu  TOM, 4YTO
JUCIIEPCUH BBIOOPOK pasznuyaroTcs. Pasnuume aucnepcuii ObUIO BBISIBICHO Ha
nepBoM dTare 00paOOTKH JAHHBIX, WM CTAJIO MPENATCTBHEM [JIsi NPUMEHEHUs
TpaauuoHHOTO t-kputepust CTbrOIEHTA.

B xuure /I.A.HoBukoBa UCIOIb30BAHBI KPUTUUECKHUE 3HAYEHUSI KaK pa3 A t-
KPUTEpUSI, YTO KOHEYHO HE BIOJHE OOOCHOBAaHHO W JaeT MNPUOIU3UTENbHBIC
pesyabTathl. HMcnonb3oBanue 3HaueHus Twp=1,96 ypoBHsa yBepeHHOCTH 95%
TOBOPUT O TOM, YTO OOBEM BBIOOPKM TMpEANojaraeTcsi O4YeHb OOJBITUM
(0O003HauaeTcs MPOCTO Kak OECKOHEYHBIH, TO €CTh peub HJET O MNPEAeIbHOM
3HaYEHUH MPHU BO3PACTAaHUH 00beMa).

AJITOPUTM  OIIpEAEseHUss JOCTOBEPHOCTH COBHAJACHUW M Pa3auduid
XapaKTepUCTUK CPABHUBAEMBIX BBIOOPOK JUIS JKCIEPUMEHTAIbHBIX JaHHBIX,
M3MEPEHHBIX B IIKaJ€ OTHOLIEHHWW, C MOMOLIBIO KpuTepus Dumiepa BKIIOYAET
CJIEIYIOIME IIIArn:

1. BblYMCIUTh AJi1 CPaBHUBAEMBIX BBIOOPOK Tsvp— IMIUPUYECKOE 3HAUCHHE
KpUTEpHUSL.

2. CpaBHUTH 3TO 3HAYEHHUE C KPUTUUECKUM 3HAYCHHUEM .

IIpakTnyeckoe 3ansatue NeS.

IlnanupoBanue JKCIepUMeEHTa M 00padOoTKa [JAaHHBIX € IOMOUIBIO
JIATHHCKHUX U I'PEKO-JIATUHCKUX KBA/IPATOB

3aganmne: CulaHUPOBATH JKCIEPUMEHT M 00padoTarhp [JaHHbIE C
MOMOIIbIO JIATHHCKHUX U IPEKO-JTATHHCKHUX KBAJPaTOB

[Ipeanonoxum, HaPUMEpP, YTO IKCIEPUMEHTATOP UCCIACAYET BIUSHUE ISITH
paznuyHbIX (HOPMYJT B3PBIBYATOM CMECH, HCMOJIB3YEMBIX IIPH MPOU3BOJCTBE
JMHAMWTA, Ha HaOmomaeMmyro cwiry B3pbiBa. CMech MO Kaxaou w3 (opmyn
PUTOTABIMBACTCS U3 MAapPTUU ChIPbS, 00bEM KOTOPOM MO3BOJSET MPOBEPUTH HE
O6onee msATH  Qopmyn. Jlamee cMecu TPUTrOTaBIMBAIOTCS — HECKOIbKUMHU
orepaTopaMu, KOTOPbIE MOTYT CYIIECTBEHHO Pa3nyaThbCsi MO KBATM(DHUKAIUA U
onbiTy. Takum o0O0pa3oM, OKa3bIBAaeTCs, 4YTO IUIAH DSKCIEPUMEHTAa JIOJDKEH
MPETYCMOTPETh «YCPEIHCHHE» BIMUSHHUS JIBYX BHEIIHUX (PAKTOPOB — TMapTUU
ChIpbs M onepaTopoB. [1naH, MO3BOISAIOMMN PENIUTh 3Ty 3a7ady, COCTOUT B TOM,
9TOOBI TPOBEPUTH KXY (HOPMYTy CMECH B TOUYHOCTH OJUH Pa3 B KaKIOM
MapTUU CHIPhS B TOUHOCTU MO OJHOMY pa3y KaXKIbIM W3 MATH ONepaTopoB (TadIl.
1). Tako¥ myaH Ha3bIBACTCS JATUHCKUM KBaapaToM. OTMETHUM, UYTO HAOIIOACHUS
PacmoJIOKEHbI KBaJIpaToM, a MmsaTh Gopmyi (06paboTok) 0003HAYEHBI JJATUHCKUMU
oykBamu A, B, C, D u E — 3TuM 1 00BsICHSIETCSl Ha3BaHUE «JIATUHCKUM KBaApaT.
Bunno, 4to kak mnapTtud ChIphA (CTPOKH), TaK W omepaTopbl (CTOJOIIbI)
OpPTOrOHAJIbHBI 00paboTKaM.

Tabmuna 1 - Jlatunckuit KkBaapaT AJis 3a1a4u 0 GopMyrax B3pbIBYUATON cMecH
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Oneparopst
ITapTau
CHIpbA
i 2 3 4 5

| A =24 B =20 C=19 D =24 E =24
2 B =17 C =24 D =30 E =27 A =36
3 C=18 D =38 E=26 A =27 B =21
4 D =26 E = 3! A=26 B =23 C =22
5 E=22 A =30 B—20 C=29 D =3l

JlaTMHCKHE KBaapaThl TPHMEHSIOTCS IS TOTO, YTOOBI HCKIIOYUTH JIBA
BHEITHUX UCTOYHUKA HEOJHOPOIHOCTH, T. €. YTOOBI 00ECTIEUNTh CHCTEMATHIECKOE
TPYNIIUPOBaHKE B OJIOKM IO JBYM HaIpaBiICHHUSIM. TakuM oOpa3oM, CTPOKH H
CTONOIBI, B CYINIHOCTH, TMPEACTABIAIOT COOOM JBa OTpaHWYCHHUS Ha
PaHIOMHU3AIHIO.

B oOmem ciydae maTMHCKHMI KBaapar i p (DaKTOpOB WIIM JATHHCKHMA
KBaJIpaT pXP — 3TO KBaJpaT, COCTOSAIIMI U3 P CTPOK U p cronbuos. Kaxnas us p?
MONYJArOMINXCSl  SUYEEK CONCPKUT OJHY U3 P OYKB, COOTBETCTBYIOIIHUX
o0paboTkaM, MpUYeM KaxkJas OyKBa BCTPEUACTCA B KaXKJIOW CTPOKE M KakIOM
CTOJIOIIE OJIMH U TOJBKO OJIUH pa3. Huxe maHbl mpUMeEphI JIATUHCKUX KBAJIPATOB:
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O 00 N R W M e

Wow LW W R b R R R R R R R R R R e e e
G R W MNP B eSS WE WM R 0D E YO W E WM R D

MapTuw coipba

B D E F G H 1 ] K L M N Lo} P
OnepaTopsl p= 5 Onepatopbl y{j-)
®opmynbl 1 2| 3 4 3 Dopmynbl 1 2 3 4 5|Cymma
1 24 20, 15 24 24 111 1 24 20 19 24 24 111
2 17| 28| 27| 27| 29| 128 2 17 28 27 27 29 128
3 18| 38| 26| 27| 21| 130 NMapTuw coip| 3 18 38 26 27 21 130
4 26 31 21 27 22( 127 4 26 3 21 27 22 127
5 22| 26| 29| 22| 30] 129 5 22 26 29 22 30 129
107 143 122 127 126 yik) Cymma 107 143 122 137 126006
1A B E D E v
HE A E 3 D y(.1.) A 135
3lc D A E B y(.2.) B 101
4D E B A C y(.3.) c 112
sE [3 D B A yi.4.) D 146
y[.5.) E 131
Casur 0
15625
A B C D E 55 0By 526|M(¥"2)-[M(Y)]"2 0Buwan gucnepeua * pr2
B A H C D 55 cbipbe 50 JWcnepcna no colpbi
€ D A E B SS onepatop 1324 [Oucnepcna no onepaTopam
D E B A C S5 popmyn 264,4 Oucnepcua no Gopmynam
E C D B A 5SS owmubrK 79,2 Jucnepcia olWKMbKM
24 20, 19 24 24
17| a3 27| 26| 31
18 38, 26, 27, 21
26 31 21 27 22
22| 26 31 22| 32]
WCTOUHWK BAMAHKA Cymm KB _|Cten ceof|Cp KegF
®opmyna 264,4 4| 66,1 10,0151515
NapT. CoipbA 50 4] 12,5| 1,89393939
Onepatop 132,4 4| 33,1| 5,01515152
Quwwmbra 79,2 12 6,6
Cymma 526 24

526

50
132,4
264,4

Dopmy bl 1 2] 3 4 3
1 24 0 0 0 0
4 0 28, 0 0 0
3 0 0 26 0 0
4 0 0 0 27| 0
5 0 0 0 0 30
DopmMynbl 1 2 3 1 5
1 0 20 0 0 0
B 17| 0 0 0 0
3 0 0 0 0 21
4 0 0 21 0 0
5 0 0 0 22| 0
DopMy b 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|
& 0 26 0 0 0
QopmMybl 1 i 3 4 5
1 0 0 0 24 0
Z 0 0 0 0 29
3 0 38 0 0 0
4 26| 0 0 0 0
5 0 0 29 0 0
DopMy bl 1 2 3 4 5
1 0 0 0 0 24
2| 0 0 A7) 0 0
3 0 0 0 27| 0
4 0 31 0 0 0
S5 2 0 0 0 0
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IIpakTuyeckoe 3ansiTue Ne6.

CpaBHUTEJIbHBIN aHAJAN3 KpuTepust Xu-KBaapar u kpurepus Kpamepa-
Yauma

CpaBHUTBH pe3yabTaThl IPOBEPKH CTATUCTUUYECKON OJHOPOJHOCTH 3aJaHHBIX
BBIOOPOK C TOMOIIBIO MOJENIeN MOCTPOEHHBIX paHee i KputepueB Kpamepa-
VYam4a u Xu-KBagpar.

(ITpakTrueckue 3anstus 1 — 4).

IIpakTnueckoe 3ansaTue Ne7. IlocTpoeHne MMHUTANMOHHON MOJEJH JIJIA
MOJIYYEHUA CTATUCTUYCCKUX JTaHHBIX

MaremaTudeckasi MojaeJb npouecca

MaremaTudyeckoe MOJIEIUPOBAHUE IIPOLECCA HAYMHACTCS C  3aJaHus

nepeMeHHbIX.  [lepeMeHHBIMH  3a7arOTCsl  KOJHMYECTBEHHbIE  (DaKTOpBHI,
ONKCHIBAIOIIME  COCTOSSHUE  MPOM3BOACTBEHHOM  CHUCTEMBI. O000MM
OpPEJCTABIEHUE  CHCTEMbI,  4YTOObl ~ OXBaTUTh  KJIACC  IPOU3BOJIBHBIX

MIOCJICIOBATEIIBHBIX MTPOU3BOJICTBEHHBIX CHCTEMBI. DTaIlbl MPOHM3BOJICTBA OyaeM
MIPEJCTABIATh KakK cTaHIHH. COCTOSTHAE CUCTEMBI HACHTH(DHUIIMPYEM ITapaMeTpoM t
(muckpeTHoe Bpemsi). B mporecce mpomsBoacTBa HTeparys Morja Obl OBITH
SKBHBAJICHTHA WHTEPBAJy B OJWH JeHb (WM OJHA NMPOU3BOJCTBEHHAS CMCHA), U
Toraa t OymeT ToKa3plBaTh KOJMYECTBO JHEW (cMmeH). bymem omepupoBaTh C
CIMHUIIAMHA TIPOAYKIIMU W 3allacaMU CBHIPbs, «HE3aBEPUICHHOW MPOMYKIIUN» U
rOTOBOM NPOAYKIMHU, U3MEPSIEMBIMH B JTHX enuHuiax’. Beemem ciemyromme
0003HaYEeHUS TSI OOIIMX MOKAa3aTesiel CUCTEMBI POU3BOCTBA!

N — KOJIMYECTBO CTAHIUH B TIpoIlecce MPOU3BOCTBA;

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

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

Ci(t) — mpon3BOIUTEIHLHOCTE | CTAHIIUN B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTAHIIUN B MOMECHTT;

Wi(t) —me3aBepieHHass NTPOAYKIMS, JOCTYIMHAs IS | CTaHIIUK B

MOMEHT t;
Mogenb NpOW3BOACTBEHHONW CHUCTEMBI 3a7a€TCS CHUCTEMOW PEKYPPEHTHBIX

dopmyn (7.1 — 7.5):

Cranmus 1
R(t)=C.() (7.1)
W () =W, (t-D+R(t-D)-P(t-1) (7.2)

Cranmuu | = 2, 3,..,n-1
B (t) = Min [C; (1), P, (t) + W, (V)] (7.3)
W (1) =W, (t-D)+R(t-1)-F..(t-1) (7.4)

Cra"nuu n

l()TMGTI/IM, YTO €AWMHNIA MPOAYKIIUH U3MEHACTCA, ITIOCKOJIBKY OHA ITPOXOAUT Y€PE3 CUCTEMY, ABJIAACH
BHa4aJic CBIpBéM, a B KOHIIC - 3aBCPIHICHHBIM HU3ICJIUCM.



P.() =Min[C, (1), P, (t) +W,_, (D)] (7.5)

N3 ypaBHuBanus (7.1) BUIHO, 4TO BBINYCK MPOIYKLHMH CTaHIUU | paBeH ee
npou3BoaUTEIbHOCTU. YpaBHuBaHue (7.2) ompeaenser WIP, nocrynmHyio B
MOMEHT t, KaKk (YHKUHIO MEPEMEHHBIX, MOIYYEHHBIX B MPEABbIIYLIIUN MOMEHT
BPEMEHH. A MMEHHO, KOJMYECTBO JOCTYINHOW HE3aBEPUIEHHOM MPOAYKIUU
cranimu 1 B MoMeHT t, To ectb Wi(t), paBHO 3TOMYy KOJIMYECTBY B MPEABLIYIIHIA
momeHT Wi(t) MmiIroc KOMMYecTBO HOBOW MPOIYKIMU CTAaHIWU | B MPEIbLAYIIHIA
MoMeHT Pi(t-1) MMHYC KOIMYECTBO TPOAYKIIMH B3SATOW JUIS TepepabOTKU
CTaHIMeH 2 B mpeabiayiiuii MoMeHT Pa(t-1).

B ypaBuenuu (7.3), 3agaercsa o0beM MPOU3BOACTBA JIJIsl CTAHITUN cO 2-i 1O n-
10. O0beM MNPOM3BOACTBA OTPAHUUYMBAETCS MPOU3BOAUTEIILHOCTHIO CTAaHIUN WM
KOJMYECTBOM J0cTynHOW He3aBepmieHHoM npoaykuuu (WIP). Ormerum, 4yto
sHaueHue WIP Bcerna neorpunarensHo. Y paBHeHnue (7.4) aHAIOTUYHO YPAaBHEHUIO
(7.2), Ho BRIuMcCHsier WIP 11t Bcex craHiuii Kpome N-i.

VYpaBuenue (7.5) BhIUKCISAET 00bEM MPOU3BOACTBA HA MOCIEAHEW CTaHIIMHU.
VYpasuenus st WIP nociieqHell CTaHUMU HE COCTaBIJIAETCS, IIOTOMY YTO IIOCIIE
HEE€ MO0JIy4aeTcs TOTOBas MPOLYKIMA.

B peKyppeHTHBIX ypaBHEHUSX JJI1 BBIYKMCICHUS 3HAYEHUN MEPEMEHHBIX B
MOMEHT t = 1, JOJKHBI OBITH ONpEeNiCHbl 3HAUEHMsI BCEX IEPEMEHHBIX Jis
MoMeHTa t = 0. Bepxuuil npenen st t HE YCTAaHOBJIEH, HO MPU MOAECIUPOBAHUU
3TOT Npelnea 3aJaeTcs HUCCIEAYEMbIM HMHTEpPBAIOM BpeMeHH T, Ha3bIBaeMbIM
BPEMEHHBIM T'OPU30HTOM.

Ecnym nmpou3BOIMUTENBHOCTH CTAaHUWKW W3BECTHBI B NPENEIaX BPEMEHHOIO
TOPU30HTA, U 33Jl1aHbl HAYAJIbHbIE 3HAYCHMS MIEPEMEHHBIX B MOMEHT BpemeHu t=0,
TO COCTAaBJICHHAs] CHCTEMA YPABHEHUI MO3BOJIIET BBIYMCIUTE COCTOSHUS CHCTEMBI
JUIsl JTF000r0 KOHEYHOro rmnepuoja BpemeHu. Kaxkpas mnepemMeHHas B MOMEHT
BPEMEHHU t 3aBUCHUT TOJIBKO OT NIEPEMEHHBIX B MOMEHT BpeMeHH t-1 U BBIOpaHHBIX
JIOTIOJTHUTEIIbHBIX TMEPEMEHHBIX B MOMEHT BPEMEHH t, Mbl MOKEM BBIYMCIIUTH BCE
NIEpEMEHHBIE JII1 MOMEHTA t =1, 3aTEM BBIYHUCIUTH IEPEMEHHBIE B MOMEHT t = 2, 1
tak nanee a0 t = T. i Toro, yToObl IepeMeHHbIEe PEUIeHHs] JETKO MOITYqaInucCh B
000N 3allaHHBIi MOMEHT t, MEPEMEHHbIE CIENYET YIOPSIAOYUTh TaK, YTOOBI
3HAUYCHHUE KaXJOW CIEAYIOLEH IIEpEMEHHOM 3aBUCEIO TOJIBKO OT paHee
BBIYMCIICHHBIX INEpPEMEHHBIX. [l paccMarpuBaeMOM CHCTEMBI YPAaBHEHHUW 3TOT
HOPSZIOK TaKOB:

P(t), W (1), PR(t), W,(), Pi),..

CiayyaiiHble epeMeHHbIe

B mpou3BoICTBEHHOM TpUMeEpe, KaKk B OOJBIIMHCTBE HMMUTAI[MOHHBIX
MOJIENICH, TOYHBIC 3HAYCHUSI HEKOTOPBIX MEPEMEHHBIX HEW3BECTHHI. Hampumep,
MPOU3BOAUTEIIBHOCTH  CTAaHUMUM  HEW3BECTHBI M SIBJISIFOTCS  CIyYallHBIMU
BEJIMUMHAMM, HUMEIOLIUMM 3aJaHHOE pacnpeneneHue. B cioydae Urpokos,
«repepadaThIBAIONINX» CIUYKH, TPOU3BOJAUTEIILHOCTH OMPEACISUINChE OpocaHueM
Kyouka. [loaToMy NMpoOM3BOIUTENBHOCTh KaXI0ro Mrpoka Ha KakJaoW HUTEepaluu
ONpeAeNsiach  CIy4alHOW  BEJIMYMHOM € JUCKPETHBIM  PAaBHOMEPHBIM
pacrpeieiecHueM, B MHTEPBAJIE LEJIbIX 3Ha4eHul ot 1 10 6.
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B Gonee obmieM ciydae mpesronaraercs, 4To Kaxaas MpOU3BOJAUTEIBHOCTD
UMEET HEKOTOpOEe 3aJlaHHOE paclpeieicHue. Torjaa Mpou3BOIUTEIBHOCTD I-U
CTaHIIUM B MOMEHT t SIBJISIETCS pealr3aliei CiydaiiHON BeJIMYHUHBI, KOTOpas UMEeT
JaHHOE pacrpejeicHue. PacrpegeneHue MoOKeT OBITh CBOMM JUIS  KaKaopi

CTaHIIMH, TO €CTh Ci (t) X Di (t) oAl | =1,2,..., n

YunpasieHne MoeJTUpOBaHHEM

Tenepp MOXHO ONUCATh TMPEIACTABICHHYIO BBIIIE WUIPY B TEPMUHAX
BBEJICHHBIX IMEPEMEHHBIX. MoOJenupoBaHUe HAYMHACTCS C 3aJaHus HA4YaJIbHOTO
COCTOSIHUSI CUCTEMBI, KOTOPOE OMPEAEISIETCS] 3HAUCHUSIMH TTIEPEMEHHBIX B MOMEHT
t=0. B namem npumepe:

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

[Ipon3BOMUTENFHOCTH TEPBOTO TEPHOJA BBIOMPAIOTCA KaK 3HAYEHUS
PaBHOMEPHO pacIpeieICHHBIX CydailHbIX BEIMUUH (OPOCOK KyOHKa):

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

[To ypaBHEHUSIM MOJEIM PACCUUTHIBAIOTCS 3HAYEHUSI MEPEMEHHBIX B 1-i
IIEPUO:

PO=4 W,@0=0, RLO=2 W,1)=0 PQO=2.

MopaenvupoBanue 2- WTEPALIUU, C HOBBIMU 3HAYEHUSIMHU
MPOU3BOAUTEILHOCTEHN KaK CIy4alHbIX BEJIUYMH IS t = 2:

C.(2)=3, C,(2)=4, C;(2)=1;
P(2)=3 W(@2)=2 P(2=4 W(=0 P(2=1.

AHQJIOTMYHO MOJIETUPYETCs 3-51 uTepanus:

C,(3=1 C,(3) =3 C,(3)=1;
PR =1 W,3=1 P@®)=2 W,3)=3 P@®)=1.

[Iporiecc mpomomKaeTcs TMOCHEeNOBaTEIbHO, IMOKAa HE OyIeT TOCTHTHYT
BpeMeHHoM ropu3ont T =10.

MoneanpoBanue TnHaMH4eckoii cucrembl B MS Excel

Bnauane mopenupyercsi mepexoji CUCTEMbl U3 COCTOSIHUS B MOMEHT t=0 B
cocrosaue B MoMeHT t=l. IlpomsBoautenbHocTH 1-ii, 2-i1 m 3-ii craHuuUi
MozaeupyroTces B stueiikax B4,E4 u H4, coorBeTcTBeHHO. B Kax 1ol U3 3THX siUeeK
3amucana (popmyna, 3ajaromias paBHOMEPHO pacHpenelcHHYIO IEIOYHCICHHYIO
CIIy4aillHyIO BEJIMUUHY B MHTEpBaje oT 1 10 6:

=HEJIOE(CJIHUC()*6)+1.

B sueiikax 4-i1 CTpOKM MOJAEIIUPYIOTCA COOTBETCTBYIOIINME YPABHEHUS
Sueiika u popMmyia YpaBHEeHHE
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
FA=MWH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
4=MUWH(H4;F4+G4) (7.5)
J4 =14
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BapuanThl 3a1aHu i

Hcronb3ysi MaTeMaTHYeCKyI0 MoJieib, 3aaaBaeMyto ¢hopmysinamu (7.1) -(7.5),
MOCTPOUTHh KOMITBIOTEPHYIO MOJIENb, TMPOU3BECTH MOJICIUPOBaHUE PabOTHl B
teueHue 100 cMeH Mg pa3auyHbIX TPOU3BOACTBEHHBIX JIMHUN. OUEHUTh CPEeAHUN
BBIXOJI TOTOBOM MPOAYKIIMU 332 CMEHY, U €r0 CPEAHEKBAIPATUUYECKOE OTKIOHEHHE.
OnpenenuTs CpeIHUE TOKA3ATENHN KOJIMYECTBA HE3aBEPLICHHOM MPOAYKIIUH.

1) NpoW3BOJCTBECHHOW JIMHHM, COCTOSIINECH W3 4 CTaHKOB, CiyJaiiHas
BEJIMYMHA 3aJarouias [POU3BOAMTEILHOCTh  KAXKJIOr0 CTaHKAa  HMMEeT
paBHOMEpPHOE paclpeieieHue CO CpPEJHUM 3HAYEHHUEM paBHBIM S5 U
aucnepcuen 4.

2) TPOW3BOJICTBCHHOHN JIMHUM, COCTOSIICH W3 S5 CTAHKOB, ClIydaiHas
BEJIMYMHA  33Jarollas IPOU3BOJUTEIBHOCTh  KaXKJIOrO0 CTaHKa HMMEET
TPEYTOJIBHOE CO CPEITHUM 3HAYCHHUEM PaBHBIM 6 U aucnepcuen 4.

3) TpOW3BOJCTBEHHOW JIMHWUHW, COCTOSAIICH W3 S5 CTAaHKOB, CIydaiHas
BEIMYMHA  3aJarouiasi [POU3BOAMTEIBHOCTh  KAXKJIOIO  CTAaHKA  HMMEET

HOPMAJIbHOC pacCIpCaACIICHUC CO CPCAHNM 3HAUCHUCM PABHBIM Tn I[I/ICHCpCI/Ieﬁ
4.

IIpakTtuyeckoe 3anaTue Ne8. IlocTtpoenue nmarpamMm, OTOOpaKAKOIIUX
pe3yJbTaThl IKCIIEPUMEHTA

VII ®umepa npeaHa3Hau€HO JJIsi COMOCTABICHUS JABYX BBIOOPOK MO 4acTOTE
BCTPEYAEMOCTH UHTEPECYIONIETO uccieaonarens rdexra.

(cpaBHeHHE  JBYX  BBIOOPOK,  TPEACTABICHHBIX  W3MEPEHHEM IO
JTUXOTOMHYECKOM IITKaJIe)

Kpurepuii oueHMBaeT J0CTOBEPHOCTH PA3JIHYUNl MEKAY NMPOLUECHTHBIMHU
AOJSIMH JBYX BBIOOPOK, B KOTOPBIX 3aperuCTPUPOBAH HMHTEPeECYIONIHil HAC
3¢ ¢ekr.

Cytb yriaoBoro npeodpa3oBanusi Ouiiepa COCTOUT B MEPEBOJE MPOLIEHTHBIX
JOJIE B BEJIIMYMHBI LEHTPAIBHOIO yTIJIa, KOTOPBIA H3MEPSETCS B pPaJuaHaXx.
Bonbielt nporieHTHOM 1071€ Oy/IeT COOTBETCTBOBAThH OOJIBIIMM YTroJl (), @ MEHBIIEH
JI0JIE - MEHBIIIUI YroJl, HO COOTHOLIEHHUS 31€Ch HE JIMHEUHbIE:

¢ = 2*arcsin(P),

rae P - npoueHTHas 10751, BBIpa)KEHHAs B IOJSAX €AUHULIBL.

[Ipu yBenMUEHUU PACXOXKACHUS MEXAy yriamMu ¢l u @2 W yBeJIUYCHHS
YUCJIIEHHOCTH BBIOOPOK 3HAay€HUE KpuTepHsl Bo3pactaer. Uem Oosbllie BeIMYMHA
¢@*, TeM 0oJiee BEpOATHO, YTO PA3IUYUS JOCTOBEPHHBI.

I'unoressr YII @umepa

Ho: Jonsa nun, y KOTOpBIX MPOSIBISIETCS UcciaeayeMblit 3¢ ek, B BeiOopke 1
He 00JIbIIIe, YeM B BHIOOPKE 2.
Hi: Jonsa nun, y KOTOPBIX MPOSIBISIETCS UCCIenyeMblil apdekT, B BhIOOpKe 1
OoJbIIe, YeM B BBIOOpKE 2.
Orpannuenust YII @umiepa

1. Hwu onHa u3 conocTaBisieMbIx o€l He JODKHA ObITh PABHOW HYIIIO.
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2. Bepxuuil npenen B KpUTEpUU ¢ OTCYTCTBYET - BBIOOPKH MOTYT OBITh
CKOJIb YTOHO OOJIBIIUMH.

Hwxuuit npegen - 2 HaOmoAeHUs B OJHOM W3 BBIOOPOK. OJIHAKO JOHKHBI
COOJIIOIaThCS CIIEAYIOIINE COOTHOLIEHUS B UUCIEHHOCTH JIBYX BBIOOPOK:

a) eciii B O/IHOM BBIOOpKE BCEro 2 HaOJIIOIEHHUS], TO BO BTOPOH JOJIKHO OBITH
e menee 30: ni=2 -> n>>30;

0) ecnu B OJHOM M3 BBIOOPOK Bcero 3 HAOMIOAEHUS, TO BO BTOPOM JOMKHO
OBITH HE MeHee 7: ni=3 -> n>>7;

B) €CJIM B OJTHOM M3 BBIOOPOK Bcero 4 HAOIOJEHUS, TO BO BTOPOU JOKHO
OBITH HE MEHEE 5: ni=4 -> ny>5;

T) P N1, N2>5 BO3MOXKHBI JIHOOBIE COMOCTABJICHHUS.

B mpuHIune BO3MOXHO U COMOCTABICHUE BHIOOPOK, HE OTBEYAIOIIUX ITOMY
YCIIOBHIO, HAIlpUMEp, C COOTHOLIEHHEM nhi1=2, Nx=15, HO B 3THX cly4dasix He
yIIACTCS BBISIBUTH JIOCTOBEPHBIX PA3THUN.

Yriaosoe mpeoOpasoBanue Pduimiepa NpuMEHSETCS ISl CPAaBHEHHS JBYX
MPOLIEHTHBIX JOJIEW, MPU YCIOBHUH, 4TO UX cymMa cocTaBisieT 100%.

Y100cTBO MaHHOTO KPUTEPHS OYEBHUIHO: OH MOXKET TPUMEHATHCS K
KAYeCTBEHHBIM [aHHbIM, OOBEM BBIOOPOK MOXKET OBITh HEOONBIINM, OH
OPUMEHSIETCS K TPOIEHTHBIM JO0JsM (KOTOpble OYEHb paclpOCTPAaHEHbI B
SKOHOMUKE, TICUXOJIOTUHU U TIEJarOTHKe).

OrpanuyeHus 1Jisl IPUMeHEHNs YIJIOBOI 0 peodpa3oBanus Ouiepa:

1. [IpouieHTHBIE [OJM JOJKHBI OTpa)kaThb BEPOSITHOCTh MOSIBICHUS
COOBITHS B OJTHOM BBIOOpKE, T.€. B cymMmMe cocTaBisATh 100%.

2. Hu oxHa u3 conmocTaBlIIeMbIX J0JIEH HE JOJDKHA OBITH PaBHOM HYIIIO.

3. Hwxuuit nmpenen — 2 HaOMr0aeHUS B OJHOM M3 BBHIOOPOK. IIpm 3TOM
HEOOXOJIMMO, 4YTOOBI  BBIOOPKHM  YAOBIETBOPSJIM  CJEAYIOLIUM
YCIIOBUSIM:

- €CJIU B OJTHOM BBIOOPKE POBHO 2 HAOIOJEHUS, TO B IPYTrOM JOJKHO OBITh HE
meHee 30;

- €CJIM B OJTHOW BBIOOpKE pOBHO 3 HAOIOJEHUS, BO BTOPOH JOKHO OBITH HE
MeHee 7;

- €CJIM B OJIHOM BBIOOpPKE POBHO 4 HAOIOJEHHUSI, BO BTOPOH JOJKHO OBITh HE
MEHee 5.

IIpakTuyeckoe 3ansaTue Ne9, [locTpoeHune rpeko-JaTHHCKUX KBaJPaToB
U MPOBeJeHUe JUCTIEPCHOHHOI0 AHAJIN3A Pe3yJIbTAaTOB IKCIIEPUMEHTA

3agaHmMe:  TIOCTPOUTH  T'PEKO-JIATUHCKUE  KBaApPaTbl W TPOBECTH
JUCTIEPCUOHHBIN aHAJIN3 Pe3yJIbTaTOB SKCIIEPUMEHTA.

IIpouenypa oueHuBaHUA

OreHKa BBITIOJIHEHHON MPAKTUYECKON padOThl MPOBOJIUTCS MO CIEAYIOIIUM
KPUTEPUSIM:

1. Hanuuue Bcelt cymecTBeHHON nH(pOpMaIuu mo pabore

2. To4HOCTH M TOJIHOTA MPEAOCTABIAEMBIX CBEICHUM

3. HemporuBopeunBOCTh MPUBOAUMON HHPOPMALIUN
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4. IlpaBUIbHOCTH HWHTEPHpPETAMA U BBIBOJOB, KOTOPBIE CJHEJAHBI IO
pe3yabTaTtaM padoThI

CreneHpb JOCTUKEHUS CTYAEHTOM MTOCTaBIEHHOMN LIETU

OO00CHOBaHHOCThH TPUMEHSIEMOTO PEUICHUS

7. TI'pamoTHOCTH (CoaepkaTeNbHas) UCTIOIB3YEMBIX (DOPM YIHMPOBOK

S.
6.

Kputepun oeHKH 3a OTYCTHI 110 TPAKTHUSCKUM paboTaMm:

— OIICHKA «3a4TCHO» CTAaBUTCS CTYIEHTY, KOTOPBIH IPOIEMOHCTPUPOBAT
pe3yJbTaThl  BBIMOJIHEHUS IMPAKTHYCCKOW PabOThI, COOTBETCTBYIOIIHE
MOCTaBJCHHBIM 3aj[auaM, W IPEJOCTaBU OTYET, O(POPMIICHHBIN JTOJIKHBIM
00pa3oM U CoJIepIKaIlii KpaTKOE OITUCAHUE ITOTYICHHBIX PE3yIJIbTATOB,

— OIICHKA «HE3a4TECHO» CTABUTCS CTYICHTY, KOTOPBIH HE MPOIEMOHCTPUPOBAIT
Pe3yJIbTaThl BBIMOTHEHHSI PAKTHICCKONW pabOThI WITH HE TIPEICTABIII 11O HEl
OTYET WM MPEJCTABICHHBI OTYET HE COOTBETCTBYET TPEOOBAHUSAM TIO
oopMIIeHHIO.

10 O0pa3oBaTe/ibHbIe TEXHOJOTUM M MeTOAMYECKHE YKA3aAHUS 1O OCBOCHUIO
AMCHUILIMHBI (Y4eOHOro Kypca)

B pamkax nzydeHust auciuiinHbl « MeToanKa mMoCTAHOBKH M NPOBEIeHN I
IKCIEPUMEHTA» TPEIYCMOTPEHO HCIOJB30BaHKUE CICAYIOMUX 00Pa30BaTEIbHBIX
TEXHOJIOTHM:

® TEXHOJOTHUS TPATUIIMOHHOTO OOYUEHHUS: JEKIIUU U MPAKTUYECKHE paboTHhI,

caMOCTOsITeIbHasI paboTa;

® TEXHOJOTUS MPOEKTHOTO OOYYEHHWS: peau3aiis U 3alliTa OTYETOB IIO0

PAKTUYECKUM padboTaM.

10.1 PexoMeHIAIUH 10 MOATOTOBKE K JeKIMOHHBIM 3AHATHAM

W3yueHnne MUCHUIUIMHBI TPeOyeT CHCTEMAaTHYEeCKOro M IMOCIEI0BAaTEIbHOIO
HAKOIUICHWs 3HAHMM, CIIEOBATEIIHO, IIPOITYCKH OTIENIBHBIX TEM HE MO3BOJSIOT
rJ1IyOOKO OCBOUTbH MPEAMET.

B xoze NEKIMOHHBIX 3aHITHH PEKOMEHIYETCS KOHCIEKTUPOBATh y4eOHBIi
MaTepua, oOpaiiasi BHUMaHWE HAa KaTeropuu, (pOpMYIMpPOBKU, PACKPBIBAIOIINE
COIEpKAHMWE TE€X WM HHBIX SBJICHUM MW IPOLECCOB, HAYYHBIE BBIBOABI H
MIPAKTUYECKUE PEKOMEHIAINH, TOJIOKUTENBHBIM OIBIT B OPATOPCKOM HCKYCCTBE.
XKenarenbHO OCTaBUTH B pabOUYMX KOHCIEKTaX MOJIs,, HA KOTOPBIX JeaTh NOMETKU
13 PEKOMEHIOBAHHOM JMTEPATYPHI, AONOJHSIOMKME MaTepuana MPOCIYIIAHHOW
JeKUMU, a TakkKe MNOJYEPKUBAIOIIME OCOO0YI0 BaXXHOCTh TEX WM HMHBIX
TEOPETUYECKUX ITOJOKEHHUI. 3a7aBaTh MPENOAABATENIO YTOUHSIOUIUE BOIPOCHI C
LEJbI0 YICHEHUS TEOPETUUECKHUX MTOJIOKEHUH, PA3PEIICHUS CIIOPHBIX CUTYALIH.

B Xome mOArOTOBKM K JIEKUMAM M3Y4UThb OCHOBHYIO JIMTEPATYPY,
O3HAKOMUTHCA C JIOMOJHUTEIBHOW JUTEpaTypor, nyOnukanusamu B MHTepHET-
VMCTOYHUKAX, NEPUOANYECKUX U3NaHuAX. [Ipm 3TOM ydecTp pEKOMEHIAlHuH
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npenofaBareiast W TpeOoBaHUS YydeOHOM mnporpammsel. JlopaGaTeiBaTh CBOIA
KOHCTICKT JICKI[MH, Jeflasi B HEM COOTBETCTBYIOIIUE 3alUCH W3 JHUTEpaTyphl,
PEKOMEHIOBaHHOM IPEIo1aBaTesIeM U MPEeTyCMOTPEHHON y4eOHOI MporpaMMoi.

CTyneHT MOXeT JONOJHUTh CHHCOK MCIIOJIb30BAHHOM  JIMTEpaTypbl
COBPEMEHHBIMU MCTOYHUKAMHU, HE TPEICTABIICHHBIMU B CITMCKE PEKOMEHI0BAaHHOM
JAUTEpaTypbl, U B JaJbHEUIIEM HCIHOJIb30BaTh COOCTBEHHbBIE IOATOTOBICHHBIE
ydeOHbIE ~ MaTepuanbl  TpU  HAMUMCAaHUM  KYpPCOBBIX M BBIMYCKHBIX
KBJIM(DUKATMOHHBIX pa0oT.

10.2 PekomeHganum 1mo moAroToBKe K NPaKTH4YeCKUM 3aHATHSIM

CryneHraMm cieayer:

® 0 OYEPENHOr0 IPAKTUYECKOIO 3aHATHS [0 PEKOMEHIOBAHHBIM
JUTEPATYPHBIM HCTOUYHHMKAM MPOopadOoTaTh TEOPETHUUECKU MaTepuall,
COOTBETCTBYIOIIECH TEMbI 3aHATHS,

® [IpU MOJTrOTOBKE K MPAKTHUYECKUM 3aHATHSIM CIEIYeT 005S3aTelIbHO
UCIOJIb30BaTh HE TOJBKO JICKIUHU, YUCOHYIO JUTEPATypy, HO U ApPYTUe
MCTOYHUKH;

® B HayaJle 3aHATUHA 3a/aTh NPENOJABaTENI0 BOIPOCHI MO MaTepHualy,
BBI3BABILIEMY 3aTPYJAHEHUS B €0 NIOHUMAaHUHU U OCBOEHUHU IIPU PELICHUH
3aJ1a4, 3aJaHHbIX JJI1 CAMOCTOATEILHOTO PEIICHHUS;

® Ha 3aHATUU JIOBOAUTH KXY 3a7ady JO OKOHYATEIbHOI'O PEIICHUS,
JEMOHCTPUPOBAaTh TMOHUMAaHWE TMPOBEJAEHHBIX pacueToB (aHaJIU30B,
CUTYyallUii), B CIy4ae 3aTpyIHEHUN 00pamiaThCs K MPEeno1aBaTeto.

JI7st Toro yTOoOBI MPAKTUYECKHUE 3aHITHS MPUHOCHIA MAaKCUMAJIBHYIO TOJIb3Y,
HEOOXOJMMO TIOMHHUTb, YTO YIPAXXHEHUWE W pEIIEHUE 3aJad MPOBOASTCS IO
PacCMOTPEHHOMY Ha JIEKIUSIX MaTEepUay U CBSA3aHbI, KaK MPABUIIO, C JIETATbHBIM
pa3zdbopoM OTJENbHBIX BOMPOCOB JIEKIIMOHHOTO Kypca. CieayeT NoJ4epKHYTb, YTO
TOJILKO TOCJI€ YCBOCHHMSI JIEKIIMOHHOI'O MaTepHalia C ONpeAeICHHON TOYKH 3PEHUS
(a UMEHHO C TO, C KOTOPOW OH M3JaraeTcsl Ha JEKIUAX) OH OyAeT 3aKpEerIsThCs
CTYJIEHTOM Ha MPaKTUYECKHX 3aHATHUIX KaK B pe3yJibTare OOCYXKIEHUS U aHalIu3a
JEKIMOHHOTO MaTepuala, Tak U C MOMOIIBIO PElIeHUs MPOOJEMHBIX CUTYAIIH,
3amad. [Ipu 3TUX yCIIOBUSAX CTYAEHT HE TOJBKO XOPOIIO YCBOUT MAaTepual, HO U
HAy4YUTCA TPUMEHATh €ro Ha MpaKTHKe, a TakKe MOJYYHUT JIONOJHUTEIbHBIN
CTUMYJ (M 3TO OYEHBb BAXKHO) JIJIs1 aKTUBHOM MPOPAOOTKH JICKIIHH.

[Ipr caMOCTOSITENPHOM PELICHUH 3a/1a4 HY>KHO OOOCHOBBIBATH KaXIbIA ATl
pELICHHs], UCXOId W3 TEOPETHYECKUX IOJOXKEHUN Kypca. Eciau CTyaeHT BHIWT
HECKOJIbKO TyTeH pelieHusl MpoosieMbl (3a7ayu), TO HYXHO CpPaBHUTh UX H
BbIOpaTh caMblil panuoHandbHbIA. [loJ€3HO 10 Hayana BBIYMCIEHUN COCTAaBHUTH
KpaTKUl TIJIaH penieHus: mpoosieMsl (3agaun). Pemenue nmpoOieMHBIX 3a/1ayd WiIn
OPUMEPOB CIIEAYET M3Jaratb NOJApOOHO, BBIYMCIEHHS pacrojiaraTb B CTPOrOM
NOPSIIKE, OTHEJNSAs] BCIIOMOTATENIbHBIE BBIYMCIIEHUS OT OCHOBHBIX. PemieHus mpu
HEOOXOIUMOCTH HY)KHO COIPOBOXKJIaTh KOMMEHTAPUSIMHU, CXEMaMU, YepTeKaMu U
PUCYHKaMHU.
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Cneagyer MOMHUTb, YTO pEIIEHUWE KaXJOW y4yeOHOM 3ajaud JOJHKHO
JIOBOJIUTHCS 10 OKOHYATEIBLHOIO JIOTHYECKOTI'0 OTBETa, KOTOPOro TPeOYyeT YCIOBUE,
U 10 BO3MOXHOCTH C BbIBOAOM. [lonydyeHHBI OTBET CIEAYET NPOBEPUTH
crocobamu, BBITEKAIOIMIMMH W3 CYIIECTBA JaHHOW 3amauu. [lome3Ho takxke (eciu
BO3MOKHO) pEIIaTh HECKOJBKUMHU CIIOCOOAMHU U CPaBHUTH TOJYYCHHBIC
pe3ynbTarhl. Pelenre 3a1ay JaHHOTO TUTIA HY)KHO MPOJIOJDKATH 10 TPHOOPETCHUS
TBEP/bIX HABBIKOB B UX PEIICHUMU.

10.3 PexoMeHAa1 MU 10 BHINIOJHEHUIO KYPCOBOM PadoThI

KypcoBas pabora B kypce «MeToauka NOCTAHOBKH W TMPOBedeHUS
JKCHEPUMEHTAa» HE IPEAyCMOTpPEHA.

10.4 PexoMeHaa1luM 10 NMOATOTOBKE K 3a4€eTy

CryneHTaMm cjenyer:
- 10 MIPOBeleHUsI NPoueayphI 3a4eTa 03HAKOMHUTCS ¢ BOIIPOCAMH K 3a4eTy;

3auer Kak (opMa MPOMEKYTOUHOTO KOHTPOJS M OpraHu3aliu OoO0ydeHus
CIY’)KAT TIPUEMOM TPOBEPKH CTEMEHH YCBOEHUS Y4eOHOro MaTepuana M
JEKIIMOHHBIX 3aHATUH, KayecTBa YCBOCHHS OOYYaIOLUIMMUCS OTIENIBbHBIX Pa3fesioB
y4e0HOI MporpaMMsbl, CPOPMUPOBAHHBIX YMEHHUI 1 HABBIKOB.

3adeT MPOBOAUTCA YCTHO WJIM IMUCBMEHHO IO PELICHUIO MPENoaaBaTelis, B
obbeme yueOHOU mporpammsl. [IpemogaBaTens BOpaBe 3aaTh JOMOJHUTEIbHbIE
BOMPOCHI, TOMOTAIOIINE BBISICHUTh CTENEHb 3HAHMKM OOydarollerocs B IMpeaenax
y4eOHOro MaTepurana, BHIHECEHHOTO Ha 3a4eT.
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11 YuyeOHo-meTonuvyeckoe ¥ HHGPOPMAUOHHOE oOlOecreYeHHe TUCIHUILIHMHBI
(y4eOHOro Kypca)

11.1 Obs3aTesibHAsA JauTEpaTypa

Ne bubauorpadguyeckoe onncanue Tun (yueOHHK, yueOHOE KoanuecrBo
n/n nocooue, yueoHO- B
MeTOaAuYEeCKOe mocooue, OubaHOTEKE
NPaKTHUKYM, Ap.)

1 Mumx B. M. YyeOuux 9BC
HccnenoBanue cucreM  ynpaBiIeHUS «IPRbooks»
[DnexTpoHHBI pecypc] : yueOHUK / B.

M. Mummua. - 2-e usga. - Mocksa:

IOHUTU-AAHA, 2015. - 527 c. - ISBN
978-5-238-01205-6.

2 bapanos B. B. VYuebHoe nocodbue )
HccnenoBanne cucTeM  yIpaBJICHUS «IPRbooks»
[DnexkTponHbIl  pecypc] :  ydeOHOe

nocooue / B. B. bapanos, A. B. 3aiines,
C. H. CokonoB. - MockBa: AnblnHa
[TaGmumep, 2017. - 212 c. - ISBN 978-
5-9614-2281-8

COI'JTACOBAHO

JupexTop HayuyHOU OMOINOTEKH A.M. AcaeBa
(noonucw) (U.0. Damunus)

« _ » 2017 r.

MII

11.2 JonosHMTEILHAS JIUTEPATYPA U YUeOHbIE MaTepHAaJIbI (AyaU0-,
BU/1€0NOCO0OUs U AP.)

Ne i/m bubnuorpaduueckoe onucanme Tun (yuebnuk, yuebHoe KosmuectBo B
nocobue, yueOHO- oubmmoreke
METOANYECKOe Imocodue,
MPaKTUKYM, ayJIuo-,
BHJICO-TIOCOOUS | JIp.)

1 | T'onoBuLbIHA M. B. yue0. mocooue 3BC "IPRbooks"
WudopmManmoHHbIE TEXHOJOTUH B
9KOHOMHKE [D51eKTpOHHBIH

pecypc]: yue6. mocobue / M. B.
lonoBuipiHA. - 2-¢ W31., UCHp. -
MockBa: MUHTYUT, 2016. - 589 c.

11.3. Ilepeuenns pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIUOHHOM
ceru ""UnrTepuer"

oO¢dunmanbupiii calT TONBSITTHHCKOTO TOCYAapCTBEHHOIO YHHBEPCUTETA.
URL: http://www.tltsu.ru/

eHayuHas snekTpoHHas 6ubaroteka elibrary. URL: http://elibrary.ru/
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http://www.tltsu.ru/
http://elibrary.ru/

®DJICKTPOHHO-OMOMMoOTeYHass ~ cuctemMa  m3marensctBa  Jlams.  URL:
https://e.lanbook.com/

® DJIEKTPOHHO-0NOTMOTETHAS cucTema IPRbooks. URL.:
http://www.iprbooks.ru/

¢ DJICKTPOHHO-0MOMMoTeyHas cucrema Znanium. URL: http://znanium.com/

elludopmarmonnas 6aza «Koncynaprant+». URL: http://www.consultant.ru/

ePoccuiickas rocynapcrBenHas ouommorexka. URL: http://www.rsl.ru/

oO(dunmanbHpli  MHTEpHET-TIopTan  mpaBoBo  mHpopmarmuu.  URL:
http://www.pravo.gov.ru/

11.4 Ilepe4yeHb NPOrpaMMHOTO O0ecneveHust

Ne | HaumeHoBaHme KosaunuecrBo PexBU3UTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n J1(0) JULEH3ni JaeicTBHA)
1 Windows 1398 Beccpounas
2 Office Standart 1398 Beccpounas
11.5 Onucanune MATepHAIbHO-TEXHUYECKOM 0a3ml, Heo0X0ANMOI it §:

OCYIIeCTBJIEHUsI 00pa30BaTeJIbLHOI0 MPoLecca Mo AMCIUIIUHE (MO1YJII0)

HaumenoBanmue
000py10BaAHHBIX
y4eOHbIX KA0OMHETOB, DakTHYeCKHUI
Jaboparopuii, ajgpec y4eOHBbIX
MaCTEepPCKHUX H Ap. Ka0MHeTOoB,
00beKTOB ISl Jaboparopuii,
NpoBeeHUsl MACTEPCKHUX H JP.
NMPaAKTHYECKUX U
J1a00pPATOPHBIX 3aAHATHI

Ne
n/n

IIepeyeHb OCHOBHOIO
o0opynoBaHust

Iiaomanp, M2
KoandyecTBO

noCaa04vYHbIX MeCT

=
(2]

2. KomnsroTepHslii kiacc. Cronel  yuennueckue, | 445020, Camapckas | 84,8
ITomenienue JUISL | CTYJIbS, I[IK ¢ | o0mx., . TonparTy,
CaMOCTOSATENILHOM pa0oTHL. | BRIXOJIOM B C€Th | yi. bemopycckas, 1.
YyeOnast aynutopus 1is | MaTepHET 14, nosuus no
MPOBEAECHUS 3aHATHH T.I1. Ne48, 4 srax,
CEMUHAPCKOT 0 THUIIA. r-401

VYyeOHast aynutopust s
KyPCOBOT'O
MPOCKTHUPOBAHUS
(BBITIOJTHEHHS KYPCOBBIX
pabor). VYyeOnas
ayJIUTOPUS JUIS
MPOBE/ICHUS TPYMNIOBBIX U
WHIMBUIYaIbHBIX
KOHCYyNIbTaMil. YueOHas
ayJIUTOpUs JUIS
MPOBEAECHUS 3aHATHI
TEKYIIEro KOHTPOJS U
IIPOMEKYTOYHON
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https://e.lanbook.com/
http://www.iprbooks.ru/
http://znanium.com/
http://www.consultant.ru/
http://www.rsl.ru/
http://www.pravo.gov.ru/

n/n

HaunmeHnoBanue
000py10BaHHBIX
yueOHbIX KAOMHETOB,
JadboparTopwuii,
MACTEPCKHUX H JP.
00BbEeKTOB 1151
NpoBeeHUsl
NPaAKTHYECKUX H
J1a0OpPaTOPHBIX 3aAHATHIA

IlepeyeHb 0CHOBHOIO
o0opynoBaHus

dakTHyecKknii
ajpec y4eOHBIX
Ka0HMHETOB,
Jadoparopuii,
MACTEePCKHUX H JIP.

Iaomann, M?

KoanuecTBO
MOCAT0OYHBIX MECT

aTTecTalim)
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