denepanbHOE TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET

[AOKYMEHT MOAMUCAH
ONEKTPOHHOW MOAMUCHIO

b1.B.03 R e
(uHOeKc oucyuniuibl)
PABOYAS ITPOIT'PAMMA JINCIHHAIIJINHBI

MeTOI[I/IKa IMOCTaHOBKH U IPOBCACHUS DKCIICPUMECHTA

(HaumeHoBanue OUCYUNIUNBL)

10 HAINPABJICHUIO MOTOTOBKH (CIEUATBLHOCTH)
22.06.01 TexHosmoruu MaTepuanoB

(K00 u HaumeHoBaHue HaANPAagIeHus N0020MosKuY, cneyuanvhocmu 8 coomeemcmsuu ¢ PI'OC BO)

MeraioBeieHrue U TepMUUecKas 00paboTKa METaIOB U CILJIAaBOB

(nanpaenennocms (Mpoguav))

®dopma 00ydeHHs: 3a0UHAS
I'onx Habopa: 2019

Pacnpenesienne 4acoB JUCHUIIMHBI 10 CeMeCTPaAM U BUAaM 3aHATHH (10 yueOHOMY IJIaHY)

KoanuyectBo 3ET 6
Yacos no PYII 216
Buabl KOHTpOJISI Ha IK3aMeHbI 3auernl Kypcosbie Kypcosbie Kontpoabbie
Kypcax NMPOEKTHI padoThI (s 32?,?::0"; dop-
MbI 00y4YeHHs1)
1
NeNe kypca
1 2 3 4 5 6 Hroro
3ET mo kypcam 6 6
Jlexkuun 18 18
JlaGopaTtopHbie
IIpakTHyeckue 18 18
KonTakTHasi padoTa 36 36
Cam. paGora 180 180
Koutpoan
Hroro 216 216

ToabsarTH, 2018




Pabouas mporpamma coctarieHa Ha ocHoBaHuu ®I'OC BO u y4yebHOro mjiaHa Hampasie-
HUs TOAroToBKH (cnermanbHocTr) 22.06.01 TexHonorun Marepuaios

(KOO U HAUMEHOBaHUe HANPABTIeHUsL NOO20MOBKU, cneyuaivbHocmu 8 coomeemcmesuu ¢ @T'OC BO)

Peueﬂ3np03a}me paﬁoqeﬁ nporpaMmbl TUCHUIIJIMHBI

OtcyrcTBYyeT

VYyeOHas (paboyas) mporpamMma 0100peHa Ha 3ace/IaHnu JerapTaMeHTa MaruCTpaTypbl
(6usnec-porpamm) (rmpotokodt 3acenanusi Ne 2 ot «30» aBrycra 2018 r.).

Penienzent
(OondrcHocmb, yuenoe 36anue, cmenenb) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpok neiicTBusi padoueii nporpaMMbl AUCHMILIMHBI 10 «30» aBrycra 2024 r.

Nudopmanus 06 akryanuzaunu padouyeil nporpaMmMbl JMCHHUIIIMHbBI:

[Ipotokon 3acenanus nenapramenta Ne 1 ot «30» aBrycra 2019 1.
[Iporokon 3aceqanus nenapramenta Ne 1 ot «27» asrycra 2020 r.
ITporoxoi 3aceqanns nenapramenta Ne 1 ot «30» aBrycra 2021 r.

ITpoTtokon 3acenanus uHcTuTyTaNe 1 0T «31» aBrycra 2022 r.

COI'JTACOBAHO

3aBenyromuii kadenpoi «HaHOTEXHONIOrMHU, MaTepUaTOBEACHUE U MEXaHUKA

(8vinyckaioweli HanpasieHue (CReyuaibHOCMy))

« » 20 T.

(noonucw) (HU.0. Damunus)

YTBEPXJIAIO

PykoBoauTensb fenapraMmeHTa MarucTparypbl (OM3HeC-porpaMm)
(paspabomasuteri PI1]])

«30» aBrycra 2018 r. A.A. lllepcToOuToBa

(noonucw) (U.0. Damunus)




AHHOTANUSA
AUCHUILINHBI (Y4e0HOro Kypca)
b1.B.03 MeToauka nNocTaHOBKH M NMPOBeAeHHs IKCIIePUMEHTA

(MHAEKC 1 HAMMEHOBaHUE JMCLMIUIMHBI (y4eOHOro Kypca))

1. Heap u 3aga4n U3y4eHusi AUCUUILIMHBI (Y4eOHOr0 Kypca)

JucnurummHa «MeTonKa MOCTAaHOBKH W TPOBEJCHHS JKCICPUMEHTa» OPUEHTHPOBaHA HA
U3y4eHHE METOJIOB, CPEJCTB U MPUEMOB IIAHUPOBAHUS M MIPOBEACHUS SKCIIEPUMEHTAIBHON YacTh
UCCIICIOBaHMs. B IHUCIUIUIMHE paccMaTPUBAIOTCS IPHHIIMIIBI, METOJIbI TIOCTAHOBKH IKCIICPUMEHTA
B pa3jMYHBIX HAYYHBIX 00JIACTSX. METOIbl MaTEeMaTHYCCKONH CTAaTHCTUKH M MX KOMIIBIOTEpHAs
peanu3anys TpEAIaraloTcsi B KadyeCTBE OCHOBHOTO MHCTPYMEHTa O0OpaOOTKH pe3ylbTaToB
9KCIIEPUMECHTOB.

B xone u3ydyeHus QUCHUIUIMHBI «MeTouKa MOCTAaHOBKH M MPOBEACHUST IKCIICPUMEHTA) Y
ACIUPAHTOB CPOPMHUPYETCS] CUCTEMATHYECKOE M LIEJIOCTHOE TPE/ICTABICHUE 00 3Tarax MmocTaHOBKU
IKCIEPUMEHTA, KOPPEKTHOM COOpPE JAHHBIX ¥ MHTEPIPETAIIMH OTYYCHHBIX PE3YJIbTaTOB.

]_IeJ'IL — TCOPCTUUCCKHU U MPAKTHYCCKU U3YUYUTb, U C(bOpMPIpOBaTL y O6y‘{aIOH_[I/IXCH HaBBbIKHU
HCII0JIb30BAaHUA MCTOJOB ILUIAHMPOBAHHA SKCIICPUMCHTA, c6opa N CUCTEMaTU3allM JaHHBIX, YHUC-
JICHHOM O6pa6OTKI/I MOJIYYCHHBIX PE3YJIbTATOB U KOppeKTHOﬁ HHTCPIIPCTALIUN PE3yJIbTaTa 3KCIIC-
PUMCHTAJIIBHOI'O UCCJICIOBAHUS.

3agauu:

1. Jlatb oOyuarommmcs NpeACTaBICHHE O MHOrooOpa3suM METOAOB IUIAHUPOBAHUS
OKCIEPUMEHTA B PA3JIMYHBIX 00JIACTSIX HAYYHBIX HUCCIICAOBAHHMA, TTOZHAKOMHUTH C KOMITBIOTEPHBIMH
CHUCTeMaMM CTaTUCTUYECKOH 0OpaOOTKM JIaHHBIX, IIPOBECTH CPAaBHUTEIbHBIA aHAIU3 Pa3IMYHbIX
CTaTUCTUYECKUX METO/IOB, OMNPENEIUTh OOJACTH MPUMEHEHHUS] KOHKPETHBIX CTATUCTHUYECKHUX
METO/I0B /7151 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

2. CdopmupoBarh y 00ydaromMXCsl MPAKTUYECKHE HABBIKM KOMITBIOTEPHOW pean3aliiu
CTaTUCTHUYECKUX METOJIOB 00Pa0OTKU IKCIIEPUMEHTANIBHBIX TaHHBIX.

3. Pa3Buth y oOydarommxcsi yMeHHE OOOCHOBBIBaTh IUIAH OKCIIEPHUMEHTAILHOTO
UCCIICIOBAaHMs, KOPPEKTHO coOMpaTh JaHHblE W 00pabaThiBaTh pe3yabTaTbl C IMOMOLIBIO
KOMIIBIOTEPHBIX TEXHOJIOTUH.

2. MecTo aucuuminnsl (yaeoHoro kypca) B crpykrype OIIOII BO

Jannas aucuuniauHa (yueOHbIN Kypc) oTHOcuTcs K broky 1 «/luctumuinnel (Mogysn)» (Ba-
pHaTUBHAs YacTb, 0053aTeNbHbIC IUCIUITUHBI).

JucuuminHel, yueOHble KypCchl, HA OCBOGHMM KOTOpBIX Oa3upyercs JaHHas JUCIHILINHA
(yuaeOHbIi Kypc) — AMCUUIUIMHBI IPEBIAYIIEr0 YPOBHS 00pa30BaHusl.

Juctuniuuel, ydeOHble Kypcbl, A1 KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHs, HaBBIKH,
npuoOpeTraemMble B pe3yiabTaTe HW3Y4EHHUS MaHHOM JUCHUIUIMHBI — Hay4HbIe MCCIIeIOBaHu,
HOJrOTOBKA K CAaye roCy1apCTBEHHOI0 3K3aMEHa, MOATOTOBKA K c/laye KaHAUIATCKUX 3K3aMEHOB.

3. [Inanupyemble pe3yabTaThl 00yUYeHHs MO JUCHHIJIHHE (Y4eOHOMY KypCy), COOTHe-
CeHHbIE C IVIAHNPYEMBbIMH Pe3yJIbTATAMHU OCBOCHHS 00Pa30BaTeIbHON IPOrPpaMMBbI

®opmupyeMble U KOHTPOJIHPY-

IInanupyemsble pe3yJbTaThl 00y4YeHHs
eMble KOMIIETCHIIUH

CITOCOOHOCTBIO M TOTOBHOCTBHIO | 3HATH:
BBIIIOJIHATH pacueTHoO- | - 33/1a4¥ BBIMOJHEHUS PACUETHO-TEOPETHUECKUX U IKCTIepH-
TEOPETUYECKHE W OSKCIEPUMEH- | MCHTAJIBHBIX UCCIICOBAHNUN B KAUYECTBE BEYIIETO MCITOJIHU-




®opmMupyemblie 1 KOHTPOJIHPY-
eMble KOMIIeTeHUMH

Ilnanupyemblie pe3yabTaThbl 00y4eHUs

TabHBIC HMCCIICAOBAHUS B Kade-
CTBE BEIYINEr0 HWCIIOJHHUTEIS C
IPUMEHEHHEM  KOMITBIOTEPHBIX
texnosoruii (OITK-6)

TCJISL C MPUMCHCHUCM KOMITBIOTCPHBIX TEXHOIOT U

YMeTh:

- BBIITOJIHATH paC‘-IeTHO-TE:OpCTI/I‘ICCKI/IC nu 3KCHepI/IMeHTaJIB-
HBIE MCCIICIOBAHUS B KAYECTBE BEYIIETO UCTIOTHUTES C
HpI/IMeHeHI/IeM KOMHBIOTepHBIX TCXHOJIOT" 17041

Baanern:

- HAaBBIKAaMH pacquHo-TeopeTquCKHx nu 3KCHepI/IMeHTaHBHBIX
MCCJICIOBAaHMI B KaUYECTBE BEYIIIETO UCTIOJHUTEIS C TIPHME-
HCHHUEM KOMHBIOTepHBIX TGXHOHOFI/If/’I

CIIOCOOHOCTBIO M TOTOBHOCTBIO
paspabaThIBaTh TEXHHYECKUE 3a-
JIaHWsI ¥ IPOTPaMMBI ITPOBEICHUSI
pacyeTHO-TEOPETUIECKUX U IKC-
nepuMeHTaIbHbIX padot (OITK-9)

3HaTh:

- OCHOBHBIE HAITPABICHHS Pa3pabOTKU TEXHUUECKUX 3aJaHUN
Y TIPOTPaMMBbI IIPOBEACHUS PACYETHO TEOPETUIECKUX U IKC-
NEPUMEHTAIBHBIX PadOT

YMeTh:

- pa3pabaThIBaTh TEXHUYECKHUE 3aJJaHUS U IPOTPAMMBbI IIPOBE-
JICHUS PACYCTHO TEOPETHUUECKUX U SKCIICPUMEHTAIIbHBIX pa-
ootr

Baagern:

- HaBbIKaMU Pa3pabOTKU TEXHUYECKUX 33aJaHUI U IPOrpaMMbl
MPOBEJICHUS PACYETHO TEOPETUUYECKUX U IKCIIEPUMEHTATIbHbBIX
pabor

CIIOCOOHOCTBIO BEIOMPATH MPUOO0-
pbI, TaTYUKU U 000PYIOBaHHE
AJId ITPOBCACHU A SKCIICPUMCHTOB
U PETUCTPAIUH UX PE3yIbTaTOB
(OITK-10)

3HaThb:

- IPUHIIMITBI ¥ TPEOOBaHHUs BEIOOPA MIPHUOOPOB, JATYUKOB U
000pyIOBaHUs IS IPOBEICHUS YIKCIIEPUMEHTOB M PETHCTPA-
IIUU UX PEe3yJIbTaTOB

YMmerh:
- BBIOMpATH IPUOOPHI, JTATYUKU U 000PYIOBAHUE JIJIS TIPOBE-
JCHUA BKCI'IepI/IMeHTOB %1 pGFI/ICTpaHI/II/I ux pGSYJ'IBTaTOB

Baagernb:

- HaBBIKaMU 110100pa MPUOOPOB, JATUUKOB U OOOPYAOBAHUS
JUISl IPOBEJICHUSI SKCIEPUMEHTOB M PETUCTPALIIHN UX PE3YIIb-
TaToOB

CIIOCOOHOCTBIO U TOTOBHOCTBIO
PYKOBOAUTH pabOTOM KOJIJIEKTUBA
UCTIOJTHUTEIICH, y4aCTBOBATh B
IUTAHUPOBAHUH HAYYHBIX UCCIIC-
nosanwmii (OITK-17)

3HATh:

- IPUHIIMITBl PYKOBOJICTBA pabOTOM - KOJUIEKTHBA UCIIOJTHH-
TeJe, yuacTBOBaTh B MNIAHUPOBAHWY HAYYHBIX HCCIIEI0Ba-
HUU

Ymern:
- PYKOBOJUTH pabOTOM - KOJJIEKTHBA UCIIOJHUTENEH, ydacT-
BOBaTh B IUNIAHWPOBAHUN HAYYHBIX MCCIEAOBAHUN

Baagern:

- BIIQJICTh HaBBIKAMU PYKOBOJCTBA PabOTOM - KOJUIEKTHBA
HCHOJ’IHHT@J’[Gﬁ, yqaCTBOBaTB B l'IJ'IaHI/IPOBaHI/II/I HaquI)IX ncC-
clIeIoBaHUM

["'0TOBHOCTH IPOBOAUTH TEOPETH-
YECKHE U DKCIIEPUMEHTAIILHBIE
HCCJIEIOBaHMSI BIIUSHUSA CTPYK-
TYPHOT'O COCTOSIHUS, (Pa30BBIX
IpeBpalleHuit Ha pu3nyecKue,
XUMHUUYECKHE, MEXAHUUYECKHE,
TEXHOJIOTUYECKUE U IKCIUTyaTa-

3HaTh:

- OCHOBHBIE TPEOOBAHHUS K TEOPETUIECKUM H IKCIIEPUMEH-
TAJIBHBIM UCCJIICJOBAHUAM BIIUSHUS CprKTypHOFO COCTOsIHHA,
(da30BbIX peBpalieHuii Ha GU3NYECKUE, XUMUYECKIE, MeXa-
HHUYCECKHUE, TEXHOJIOI'MYCCKUE N 3KCHJ’IyaTaI_[I/IOHHBIe CBOI\/’ICTBa
METAJJIOB U CIIJIAaBOB

YMeTh:




®opmMupyemblie 1 KOHTPOJIHPY-

Ilnanupyemblie pe3yabTaThbl 00y4eHUs
eMble KOMIIETEeHIIUH

[IMOHHBIE CBOMCTBA METAJIJIOB U - POBOAUTH TEOPETUUECKUE U IKCIIEPUMEHTAIIbHBIE UCCIIE]I0-
cruiaBoB (I1K-2) BaHUs BIUSHUS CTPYKTYPHOTO COCTOSIHUSA, (ha30BBIX IpeBpa-
HICHUI HA QU3HYECKUE, XUMUIECKIE, MEXaHIUYECKHE, TEXHO-
JIOTUYECKHE U IKCILUTyaTallMOHHbIE CBOKMCTBA METAJIJIOB U
CILJIAaBOB

Baanern:

- HAaBBIKAaMH HpOBOI[I/ITB TeOpeTI/I‘-IeCKI/Ie 148 3KCHepHMeHTaJIb-
HBIC MCCIICIOBAHUS BIUSHUS CTPYKTYPHOTO COCTOSTHUSA, (ha3o-
BBIX TMPEBpalIeHU Ha (PU3HYECKHIE, XUMUIECKUE, MEXaHUYe-
CKHE, TEXHOJIOTHYECKUE U JKCIUTyaTallHOHHBIC CBOMCTBA Me-
TaJIJIOB U CIIJIaBOB

TemaTnueckoe coaepkanne JUCHUILIMHBI (Y4e0HOT0 Kypca)

Paznes, moaysib IToxgpasaen, Tema
MeTOZII/IKa ITIOCTAHOBKHU POJII) 3KCH€pI/IM€HTa B HpOBCIIGHI/II/I Haquoro HCCIICOOBAHUSA
3KCIIEPUMEHTA DTanbl TPOBEACHUS IKCIIEPUMEHTATBHOTO UCCIIEIOBAHUS
N3mepenne pe3yapTaToB U NMOJIYYEHHE SKCIIEPUMEHTAIbHBIX JaH-
HBIX

CraTucTudeckue MCTO/AbI OCHKH JOCTOBCPHOCTH SKCIICPUMCH-
TaJIbHBIX JaHHBIX

KOMHBI-OTepHBIe CHUCTCMbI O6pa6OTKI/I CTaTUCTHYCCKHUX JaHHBIX
SKCHICPUMCHTAJIBHOT'O MCCJIICIOBAHUSA

KJ'IaCCI/I(bI/IKaI_[I/IH CTaTUCTHYCCKHUX MCTOJ0B U 001acTh UX IIPUMCHC-
HUA

[TocTpoeHne >1eKTPOHHBIX TaOIHIL 111 00pabOTKU pe3yabTaToB
HKCIIEPUMEHTA

HpOBeI[eHI/Ie OKCIICPUMCHTA C TIOMOIIBIO HMHTALMOHHON MOAEIH

OTtoOpakeHre U HHTEPIpPETAIUs Pe3yIbTaTOB IKCIIEPUMEHTATBHO-
I'0 UCCIIEAOBAHUS

O0mas Tpy10eMKOCTb THCHUILIHHBI (y4eOHoro kypca) — 6 3ET.




4.CprRTypa H codepiKaHuEe NTUCHUIIJTUHBI (y'{eﬁﬂoro Kypca) «MeT0IMKA MOCTAHOBKH M NIPOBEIECHUS IKCIIEPUMEHTA»

Kypc nzyuenus 1

Paspeu, Iloapa3zaen, Tema Bujbl yueoHO# paGoThl Heo0xoaumebie DopMbI Pexomenny-
MoAayJib KonrakTHas padota CamMocTosiTeJbHasi padoTa MaTepHaabHO- TeKylero emMasi JiuTe-
(B yacax) TeXHUYECKHE KOHTPOJIs parypa (Ne)
BCEro ®DopMbl NpoBeIeHUs JTeKIHI, ¢opMbI opranuzanuu pecypcnl (Hanmeno-
. . & g naﬁopaT(szblx, NMPAKTHYECKHX CaMOCTOSITEJIbHOI BaHHE OLle-
z £ a:a' = 3aHATUIH, MeTOIbI 00y4eHusl, % padoThI HOYHOI'0
2 : g E ;‘ peain3yionue NpUMEHsIeMYIo g Cpe/ICTBa)
é §_ E 5 E 00pa3oBaTe/IbHYI0 TEXHOJIOTHIO @
1 2 3 4 5 6 7 8 9 10 11 12
Meronuka mo- | Tema 1. Pomns oke- 2 10 Wzydenue u KoH- MynpTumMeana 060- Tectupo- 1,2
CTaHOBKU U IIEPUMEHTA B MIPO- CIIEKTUPOBAHHE TEO- pyaoBaHue BaHHUE 1O
NIPOBEACHUSA BEJICHUH HaYYHOTO pEeTHYECKOro Mate- Moaymo 1
JOKCHEPUMEHTA | UCCIENOBAHUS puana no Teme (Tect s
camo-
KOHTPOJIST)
IIpakTudeckoe 6 KomnbroTepHbI MpakTHKyM 10 IToxroToBka K mpak- KomnbroTepHsIif 3amura 1,2
3aHaTue Nel. THYECKOI paboTe KJ1acc OOIIero Mojib- | OT4YeTa Mo
IlocTpoenue anek- 30BaHHUsA IIPAKTH-
TPOHHBIX TaOJIHIL ¢ pocrynom B Un- 4eCKOHI
JUTS UCXOTHBIX TEepHEeT paborte 1
JTAaHHBIX 3KCIICPH- (otuer)
MEHTA
Tema 2. Jtanbt 2 10 Uzydenue u KoH- MynpTumMeana 000- Tectupo- 1,2
MIPOBEACHUS IKC- CIIEKTUPOBAHHE TEO- pyaoBaHue BaHHUE 1O
MIEPUMEHTAJIbHOTO peTHYECKOro mMarte- Moaymo 1
HCCIEN0BaHUSA puana no teme (Tect s
Wsmepenue pe- caMo-
3yJIbTaTOB U IOJY- KOHTPOJIS)
YEHHUE IKCTIepHU-
MEHTAJIbHBIX JaH-
HBIX




2 7 8 9 10 11 12
[IpaxTryeckoe KoMmnbproTepHbIi MpakTHKyM 10 [oxroroBka Kk mpak- KomnbroTepHsIit 3ammra 1,2
3aasATHE Ne2. THUYECKOi pabote KJ1acc OOIIEero moib- | OT4eTa Mo
Kommnerotepnas 30BaHUs HpaKTH-

MOJIETIb AJISl KpHTe- yecKoi
pus Xu-KBajgpar pabore 2

(otuer)
Tema 3. Cratuctu- 10 W3ydenue u KoH- MyneTMena 060- Tectupo- 1,2
YeCKHUe METOJIBI CIIEKTUPOBaHHE TEO- pyZaoBaHue BaHHME I10
OLIEHKH [JJOCTOBEp- pPETUYECKOro MaTe- Moaymo 1
HOCTH  JKCIIepH- pHana 1o Teme (tect mus
MCHTAJIbHBIX JaH- camo-
HBIX KOHTPOJIS)
IIpaktuueckoe KommprloTepHblil TPakKTUKYM 10 IloaroroBka K npak- KomnerotepHsiit 3amura 1,2
3aHsTHEe Ne3. THYECKOI paboTe KJacc oOIIero mojab- | OTYeTa o
KommeroTepnas 30BaHUS TIPaKTH-
MOJIEJIb JIs1 KpUTe- YeCcKou
pust Kpamepa- pabote 2
Yanma (otuer)
Tema 4. Kommbto- 10 W3ydenue u KoH- MynsTumMeaua 060- Tectupo- 1,2
TEpHBIE CHCTEMBI CIIEKTUPOBaHHE TEO- pyZaoBaHue BaHHE IO
00paboTKu cTaTH- peTHYecKOoro mMare- Moyiro 1
CTHYECKUX JIaHHBIX puaia 1o reme (tect mis
9KCIIEPUMEHTAIIb- camo-
HOT'O HCCIIe/I0Ba- KOHTPOJIS)
HUS
IIpaktuueckoe KommbrotepHblil TpakTUKYM 10 IToaroroBka K npak- KomnerorepHbiit 3amura 1,2
3aHsTHE Ned. THYECKOI paboTe KJacc oOIIero mojb- | OTYeTa o
Kommnerotepnas 30BaHUsA TIPaKTH-
MOJIETb JJIsl KpUTe- YeCcKOH
pHsL KYTIIOBOE TIpe- pabote 3
obpazoBanne Ou- (otuer)
mepay
Tema 5. Knaccu- 10 W3ydenue n KoH- MynsTrmMeana 060- Tectupo- 1,2
(ukanus cratu- CIIEKTUPOBaHHE TEO- pyznoBaHue BaHHE IO
CTUYECKUX METO- PETHYECKOTO MaTe- Moaymo 1
JIOB ¥ 00J1aCTh MX pHaia 1o reme (tect ms
NPUMEHEHHUS camo-

KOHTPOJIs)




2 7 8 9 10 11 12
[IpaxTryeckoe KoMmnbproTepHbIi MpakTHKyM 10 [oxroroBka Kk mpak- KomnbroTepHsIit 3ammra 1,2
3afsATHE Ne5. THUYECKOi pabote KJ1acc OOIIEero moib- | OT4eTa Mo
[InanupoBanue 30BaHUs HpaKTH-
9KCIIEPUMEHTA U yecKoi
00paboTKa JaHHBIX pabore 3
C IIOMOIIBIO IPEKO- (otuer)
JATUHCKUX KBaJI-
partos
Tema 6. IToctpoe- 10 W3ydenue u KoH- MynsTumMeaua 060- Tectupo- 1,2
HHE 3JICKTPOHHBIX CIIEKTHPOBAHHE TEO- pyZaoBaHue BaHHE TI0
Tabmui 1uist obpa- PETHYECKOTo MaTe- Moaymo 1
0OTKH pe3yabTaToOB pHana 1o Teme (tect mus
JKCIIEpPUMEHTA camo-

KOHTPOJIS)
IIpaktuueckoe KommprloTepHblil TpakTUKYM 10 IloaroroBka K npak- KomnerotepHbiit 3amura 1,2
3aHATue Neb. THYECKOil paboTte KJ1acc oOIIero mojb- | OTYeTa IO
CpaBHUTENBHBII 30BaHUs HpaKTH-
AHAJIN3 KPUTEPUS YeCcKou
Xu-KBaapar u Kpu- pabote 3
tepus Kpamepa- (otuer)
Yonma
Tema 7. IlpoBene- 10 W3ydenue u KoH- MynsTumMeaua 060- Tectupo- 1,2
HHE 3KCIIepUMEHTa CIIEKTHPOBAHHE TEO- pyZaoBaHue BaHHeE 110
C TIOMOIIILIO UMH- PETHYECKOro MaTe- Moy 1
TallMOHHOM MoJIe- pHana 1o reme (tect st
b7 camo-

KOHTPOJIS)
IIpakTnyeckoe KomnbroTepHslil IpakTHKyM ] HoaroToBka K mpak- KomnsrotepHslii 3amura 1,2
3ansaTHe Ne7. Io- 10 THYECKOI paboTe KJacc oOIIero mojb- | OTYeTa 0
CTPOCHHE UMHUTA- 30BaHUS HpaKTH-
LIMOHHOM MOJEIIH qJeCcKOun
JUTSI TIOJTYICHHS pabore 3
CTaTUCTUYECKUX (otuer)

JTaHHBIX




2 3 5 7 8 9 10 11 12
Tema 8. OTo6pa- 2 Wzydenue u KoH- MynsTumMenna 060- Tectupo- 1,2
JKCHHUEe 1 HHTEp- 10 CIIEKTHPOBaHHUE TEO- pyZoBaHHe BaHUE I10
HpeTanys pe3yJib- PETHYECKOro MaTe- Moaymo 1
TaTOB KCIEPH- puaia o reme (tect s
MEHTaJILHOTO UC- camo-
CJIC/IOBaHUS KOHTPOJIs)
IIpaxTuyeckoe 2 KomnbroTepHslil pakTHKyM 10 IToaroToBka K mpak- KomnsrotepHslif 3ammra 1,2
3aHaTue Neg. Ilo- THYECKOil paboTe KJ1acc oOIIero mojb- | OTYeTa IO
CTPOCHHE MOJIETH 30BaHUS HpaKTH-
3JIEKTOPATBEHOTO YEeCKOH
nporecca — yTod- pabore 3
HEHHAas KOMIIbIO- (otuer)
TepHas MOAEIb
HayHca
IToxroroBska k 3a- 20 1,2
4eTy

Hroro: 216 18 18 180
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5. KpuTepnn H HOPMBI TEKYIIECI0 KOHTPOJIAA U l'lpOMC)KyTO‘lHOﬁ arrecranuun

@DOopMBbI TEKYIIETO KOHTPOJIS

VcaoBus JIOITyCKa

Kpurtepun u HOpMBbI OLICHKH

3amuTa oT4eTa 1o npakTu4eckon padore

Brinosnnenune mnpaktuue-
CKOM paboThl HAa KOMIIb-
I0Tepe U IpEeACTaBICHUE

paboTarorniero po-
IPaMMHOT0O MPOJYKTa
MIPENO01aBaTelto

OneHka «3auTeHO» CTABUTCA CTYIEHTY, NPOSIBUBLIEMY 3HAHUS MPOrpamMm-
HOro MaTepHaia, OOHapyKUBLIEMY TOHUMaHUE U MPAKTUYECKOE UCIIOJIb30-
BaHuE€ y4eOHOro mMarepuana, Wil AONYCTUBIIEMY HETOUHOCTH B OTBETE, HO
o0najaromeMy HeOOXOIUMBIMU 3HAHUSMHU M YMEHUSAMM /ISl UX YCTpaHEHUs
IIPU KOPPEKTUPOBKE.

O1eHKa «HE 3aU4TEHO» CTaBHTCS CTYACHTY, UMCHOLIIEMY CYHICCTBCHHBIC ITPO-
Oeabl B 3HAHMU OCHOBHOI'O MaTcpuaia 1mo mporpamme, a TakKe JOITYCTUB-
meMy NpUHIOUITHAJIBHBIC OIINOKHU IIPpH U3JI0KCHHUHN MaTCpualia.




6. Kputepuu ¥ HOpMbI OLIEHKH KYPCOBBIX padoT (IPOEKTOB)
JlaHHbIH pa3ien y4eOHbIM IJITAaHOM He IPEeyCMOTPEH

7. llpuMepHasi TeMATHKA NMUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIb-

HBIX, pac4eTHO-TpapuUecKuX H Ap.)

JlaHHBI pa3zen yueOHbIM IUIAHOM HE MPETYCMOTPEH.

8. Bonpochl Kk 3auerty

Ne Bomnpocbl
n/n
1 | Obume noHsTUS O HayKe, ee LelsiX U (YHKIUAX U CYIIHOCTHBIX IPU3HAKOB.
2 | O0miee MOHITHE O METOAOJIOTMH HAYYHOTO UCCIICJIOBAHUS, €€ aclleKTaxX U PYHKIHUSIX.
3 | CkpbITHE MEXaHU3Mbl HAYYHOTO TBOPYECTBA U ITHKA UCCIIEIOBAHUS
4 | MaTepuanucTayecKas TUaJIeKTUKa KaK TPaJAUIMOHHAS METOIOJIOTHIECKasi OCHOBA HAYYHO-
I'0 MCCIeI0BaHHUS.
5 | 'Hoceonorus Kak METOAOIOTHYECKast OCHOBA HAYYHOT'O MCCIICTOBAHMSL.
6 | Jloructuueckue 3aKOHBI M JIOTUCTUYECKHE (POPMBI MBILIUIEHUS KaK METOI0JIOTHYECKUE OC-
HOBA HAYYHOT'O MCCIIEIOBAHMUSI.
7 | CUCTEMHO-CTPYKTYPHBIH MOAXO/I.
8 | CuHepreTHyecKuil Moaxo.
9 | AHTPONOIOTHYECKHIA MTOIXO/.
10 | 'epmeHEBTHYECKHIA TOXO/T.
11 | 'ymanucTuyeckuii (JINYHOCTHO-OPUEHTHPOBAHHBIN MOJXON).
12 | KynapTyposiornueckuid HoJaxoj.
13 | Busibl Hay4HOro MCCIeI0OBaHUS U MX CYIIHOCTb.
14 | O6mue NoHsITHS 0 METOAaX HAYYHOT'O UCCIIEIOBAaHUS M MX KiIacCH(PUKaIus.
15 | MeTo1pl SMIMPHYECKOTO UCCIIEAOBAHMSL.
16 | MeTopI TEOPETHIECKOTO HCCIIEIOBAHUSI.
17 | BeiOop TeMbl M OpraHu3anys HayqYHOTO MCCIIEJOBAHUSI.
18 | MeToauka ucciieJoBaTeIbCKOi paboThI.
19 | Coxepxanvie U pe3yabTaThl UCCIICOBAHMUS.
20 | CtpykTypa BeJleHUs AUCCEPTALIH.
21 | OcHOBHAs YaCTh JIUCCEPTAIMOHHON PaOOTHI.
22 | OcHOBHBIE NpaBWJIa MOATOTOBKU PYKOIIUCH K MEYaTH.
23 | Hayunas crartbsl.
24 | MeronnuecKkre peKOMEHJalHH.
25 | Te3nchl TOKIAIOB M BBICTYIIIICHUH.
26 | Kakue ypoBHH HCCIIeIOBAaHUS CYIIECTBYIOT B HayKe?
27 | Kakue Buibl HaOJI0IeHUs ObIBAIOT?
28 | B "eM 3aKkiIr04aroTCsl OCHOBHBIC (DYHKIIMH M HEJJOCTATKH HAOIIOICHHUS?
29 | B ueM cocTosIT 0COOEHHOCTH IKCIIEpUMEHTa?
30 | Kakue OBIBAIOT BHIIBI DKCIIEPUMEHTA?
31 | K kakoMy ypOBHIO HAyYHOT'O HCCJIE€I0OBAHUSI OTHOCUTCSI MBICJICHHBIH SKCIIEpUMEHT?
32 | KakoBo 3HaueHue ¢popMaIn3aliy B HAYYHOM MMO3HAHUU?
33 | KakoBa ¢yHkIus abcTparupoBaHusi?
34 | B ueM cOCTOUT OrpaHMYEHHOCTh a0CTpaKIK?
35 | Kakwne ObIBatOT BUJIBI MHIAYKIIHH?
36 | Ha3oBure cnennpuyeckue 4epTbl HAYYHOTO MCCIIEIOBAHMUS.




Bonpocsl
n/n

37 | Hayka kak ¢opma OOIIECTBEHHOTO CO3HAHHS, COIIMAIbHO 3HAUUMOU NEATETBLHOCTH, CPE-
CTBO Ipeo0pa3oBaHusl OOLIECTBA U JIMYHOCTH.

38 | CtpykTypa u (YHKIIMH TEOPHH.

39 | Posib 1 MECTO PAaKTUKHU B MIO3HAHUM MUPA M B HAYYHOM HCCIIEJOBAHUU.

40 | PackpoiiTe B3anMOCBsI3b (HUIOCOPCKON U HAydYHOU MeTOAoJoruu. KakoBbI UX MPUHIIUTIN-
aJbHbIE OTJINYHUS?

41 | Yto o3HauaeT «0OBEKTUBHOCThY HAYYHOTO 3HaHUA? PackpoiiTe KOHKPETHOCTh MOHMMAHUS
00BEKTUBHOCTH HAYYHOI'O aHAJIN3A.

42 | laiiTe XapaKTepUCTUKY CYOBEKTHOCTH HAyYHOH METO0JIOTHH.

43 | ITokakuTe HCTOPUUYECKUI XapaKTep CPEACTB HAYYHOTO aHAIN3A.

44 | Kakue KpUTEpUM HAYYHOCTHU 3HAHUS aKTyaJM3UPOBAIUCH B IOCTKJIACCUUECKOW HayKe U
nouemy?

45 | OT™MeTbTe KOHLENTYyalbHble OCHOBbI MHTETPAllMM HOMOTETHYECKOM U Hjaeorpaduyeckoi
METOAOJIOTHY B COBPEMEHHOW HayKe.

46 | laiiTe XapakTepUCTUKY METOAOJIOTMYECKON KyJIbType Hay4dHOro aHaiusza. Uem omnpenens-
eTcsl NPOeCCUOHAIN3M HAYYHOI'O CTHJIS aHaJIM3a?

47 | B yem cocrout mpobiiema «mpezaenoB Hayku»? Kakue oCHOBBI U IPEANOCHUIKH JUIsl BO3HUK-
HOBEHUSI «ITPEJICIIOB HAYKH) MOXET COJIEPXkKATh B ce0€ METOI0JIOTUIECKUN aHAIN3?

48 | OTmeTbTe POPMBI 3HAHHUS, XaPAKTEPHbIE U1 SMIIUPHUUECKOr0 YPOBHS NO3HAHHUS.

49 | HazoBure crnenn¢puky HaydyHOH runoresbl kak (Gopmbl 3HaHusA. OxapakTepusyite mpouecc
BBIJIBUKCHHUS TUIIOTE3bI U €€ MTPOBEPKH.

50 | PackpoiiTe cnenuduky NpoBepKH UCTUHHOCTH HAYYHBIX TEOPUIl B 3aBUCMOCTHU OT CTETIEHU
ux hopManu3anuu.

51 | Kakue npenynoxenus (pakTol) B HAyKe MOTYT HA3bIBATHCS MPOTOKOJIBHBIMU?

52 | Kakue QyHKIIMU B HayKe BBITIOIHSET MPOIEeypa HHTEPIPETAIHN?

53 | Kakue cBoiicTBa CUCTEMBI MO3HAHUS XapaKTEPU3YIOTCS TEPMUHAMHM «MMMaHEHTHOCTb) U
CUMILTUIUTHOCTHY»?

54 | PackpoiiTe MeXxaHu3M BIMSHUS HAYYHOM METOJ0JO0TMH Ha MPOLECC TEOPETUYECKOr 0 MO3Ha-
HUSL.

55 | Ilokaxute B3aMMOCBSI3b METOJIOJIOTHH U MICOJIOTHH HA TEOPETHYECKOM YPOBHE NTO3HAHUSI.

56 | [ToaroToBbTE KpaTKyl XapaKTEPUCTUKY OOIIEro 3ambiciia TeMbl: OcoOeHHOCTH OMOJIOTH-
9YEeCKOT'0 MCCIIEIOBAHNSI.

57 | ApryMeHTHpOBAaHO M3JI0KHUTE MPoOIeMy, 0ObEKT, MIPEeaMET, Lelb, 3aJaul U THIO0Te3y HC-
CIICIOBAHMSL.

58 | CocraBbTe miaH coopa nHGOpMaLUU IO TEME.

59 | HazoBuTe yciaoBuUs MOTydeHHsI OObEKTUBHOW OIICHKH IICUXOJIOTO-TIEarOTHYECKUX SBICHUH
U TIPOLIECCOB ¥ BO3MOKHBIE MPUYHMHBI OIIMOKH NPH OLICHUBAHUH.

60 | Ilepeunciute TpeOOBaHUS K POIEType MPOBEACHUS TECTUPOBAHHSL.

61 | Oxapakrepu3yiTe JTOCTOMHCTBA METOJIOB HAOJIOJICHUS U SKCIIEPUMEHTA.

62 | BeigenuTe MpeanoioXKHUTEIbHBIN MpeIMeT U3yYeHHs] B CIEAYIOIIMX HCCIEI0BATENbCKUX
TemMax: (OPMHUPOBAHNE APTHCTU3MA KaK DJIEMEHT MOJATOTOBKH OYAYIIEro Ienarora; TOTOB-
HOCTBh K CAaMOPa3BUTHIO KaK I1eJIb 00pa30BaHUs; UCTIOIb30BAHUE HOBBIX MH(POPMALIMOHHBIX
TEXHOJIOTUH B MPOOJIEMHOM O0YUEHHUH.

63 | Chopmynupyiite TeMy U OOBEKT UCCIIEOBAHUS, B KOTOPOM BBIJIENIEH CIEYIOIUI PeIMET:
MeIarOTMYECKUE YCIOBUS aIalTalliy 3apyOe)KHBIX TYMAaHUCTUIECKUX CHCTEM 00pa30BaHUS
K 0COOEHHOCTSIM POCCUNCKOM 1€ CTBUTEIHHOCTH.

64 | Uem 00BsCHSIETCS BO3MOXXHOCTh MHOTHX Pa3JIMYHBIX WHTEPIPETANUN OJHOTO M TOTO XKe
neiaroruyeckoro ¢akra?

65 | UeMm oTnMuaroTcst JIorMuecKasi M XyJI0KEeCTBEHHO-00pa3Hasi HHTEpIpeTanus?




Ne Bomnpocsr
n/n

66 | OOBsicHUTEe, KAK MUHUMH3UPOBATh BIMSHUE JIMYHOCTHOTO (hakTOpa MHTEPIIpETaTopa Ha pe-
3yJIbTAThl HHTEPIPETALINY.

67 | Beipazute oHYy U Ty K€ MBICIb (Hampumep, 0 HeoOxoauMoctu audHepeHInpoBaHHOTO U
MHAMBUYAJIILHOTO MOAX0/1a K YYalIUMCsl) UCIOIb3ys pa3Hble CTHIIN U3JIOKEHUS: HayUHBIH,
y4eOHO-TIeAarOTHUECKUH, MOMYIISIPHBIH.

68 | CocTaBUTh KOHCIIEKT HAYYHON CTAThH.

69 | Ilpoananu3upoBaTh MPaBWILHOCTE O(GOPMIICHUS HAYYHOH palboThl (AMIUIOMHON paboThI,
JTUCCEPTALIVH ).

9. ®oH/ OLEHOYHBIX CPEACTB JIsl NMPOBeJeHUs] MPOMEKYTOUHOH aTTecTAllMH 00Y-
YAIOIUXCA 110 JUCIUILINHE

9.1 IlacnopT ¢oHIA OLIEHOUYHBIX CPEICTB

Koa xkonTposupye-

Ne KoHTpoJnpyembie pa3aesibl . HaumeHoBaHue
MO KOMIIETEeHIIHH
n/n (TeMbl) TUCHUILIHHBI OLIEHOYHOI0 CpeACTBA
(WM ee 4acTH)
1 MeTONHKe TOCTAHOBKH H IPOBE OIIK-9; OIIK-6; KoMIuiexT oT4eToB 1o
IeHHS SKCIIEPHMEHTa p OIIK-10; ITK-2; MIPaKTUYECKUM paboTam
p OIIK-17 1-8

9.2 TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATepPHAaJIbl, HEOOXOAMMBbIE 1JIs1 OLlEHKHU
3HAHM i, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapAKTEPU3YOIIHUX ITANbI
(opMupoBaHUA KOMIIETEHIMI B MpoLiecce 0OCBOEHUsI 00Pa30BaTeIbHOMH MPOrpaMMbl

9.2.1 KoMILIEKT 0TYETOB MO MPAKTHYECKHM padoTam.

IIpakTnyeckoe 3ansatue Nel. ITocTpoenne 3J1eKTPOHHBIX TA0JUI A MCXOAHBIX JAHHBIX
JIKCIIEPUMEHTAa

3agaHme: NOCTPOUTD IEKTPOHHBIE TAOIUIIBI AJI1 HCXOJHBIX JAHHBIX 3KCIIEPUMEHTA.

OnucaresqbHass nHpopManuonHas moaenb. Ha mepBoM srame uccneqoBaHus 00beKTa
WIN Tpolecca OOBIYHO CTPOMTCS onucaTeNbHas UH(OpMaIMOHHAs MO/eb. Takasi MOJEb BbI-
JIeNISIeT CYILECTBEHHBIE, C TOUKH 3pEHMS 1ieJiel TPOBOAMMOI0 UCCIEeI0BaHus, TapaMeTpbl 00BEK-
Ta, a HECYILIECTBEHHBIMU NTapaMeTpaMHu IIpeHeOperaerT.

®opmanu3oBaHHas MojeJab. Ha BTopoM 3tamne co3paercss Gpopmanu3oBaHHas MOAEIb, T.
€. onucaTenbHas HH(OpPMAIIMOHHAS MOJIEIb 3aIHChIBAETCS C MOMOIIBIO KaKOro-1u6o Gpopmaib-
HOTO sA3bIKa. B Takoil Mojenu ¢ nomoiuisio GopMysl, ypaBHEHUHN WM HEPABEHCTB (PUKCUPYIOTCS
(dopManbHbIE COOTHOILIEHHS MEX/1y HadaJIbHBIMU M KOHEUHBIMH 3HAYCHUSMHU CBOWCTB OOBEKTOB,
a TaK)K€ HAKJIaJbIBAIOTCS OTPAHMYEHHUSI HAa TOIIyCTHUMbIEC 3HAYEHHSI 3TUX CBOMCTB.

OpHako Jajeko He Bcerja yaaercss HauTH (opMyJibl, SBHO BBIPAXKAIOIIUE UCKOMbIE BEJH-
YUHBI Yepe3 UCXOJIHbIE JaHHbIE. B Takux ciydasx MCHOIb3YIOTCS MPUOIMKEHHbIE MaTeMaTHye-
CKHME METO/IbI, ITI03BOJIAIOIINE I10y4aTh PE3YJIbTAThI C 3aJaHHON TOYHOCTBIO.

Komnblorepuasi mogesb. Ha Tpetbem sTane HeoO6XxoauMo (popManu30BaHHYIO HHGPOpMa-
IIUOHHYIO MOJIETb MpeoOpa3oBaTh B KOMIIBIOTEPHYIO MOJEINb, T. €. BBIPa3UTh €€ Ha MOHATHOM
JUIsl KoMIbroTepa si3blke. CyIIeCTBYIOT Pa3IMYHbIE ITyTH MOCTPOEHUS KOMIIBIOTEPHBIX MOJIENEH,
B TOM qucie:
- cO3/]aHNe KOMITbIOTEPHOM MOJieNin B (hopMe MpoeKTa Ha OJHOM U3 A3BIKOB ITPOrPaMMHUPOBAHMS;
- MOCTPOEHHE KOMIIBIOTEPHON MOJIENH C HCIOJIb30BAHUEM 3JIEKTPOHHBIX TAONHUI[ WU JPYTHX
MPWIOKEHUHN: CUCTEM KOMIIBIOTEPHOI'O YE€pPUEHUs, CUCTEM YIIpaBJIeHUs 0a3aMu JaHHBIX, T€OMH-
(opMaLMOHHBIX CHCTEM H T. 1.



B mporecce co3manus KOMIBIOTEPHOW MOJIETH TIOJIE3HO pa3paboTaTh yaoOHBINA rpadude-
cKuil nHTepdeiic, KOTOPHIN MO3BOJIUT BU3YATH3UPOBATh (DOPMANTBHYIO MOJETb, a TAKXKE pPeau-
30BaTh UHTEPAKTUBHBIN INAJIOr YEI0BEKA C KOMIIBIOTEPOM Ha HTAlle UCCIIEI0BaHUSA MOJEIIH.

KomnbloTepHblii 3xcniepuMenT. UeTBepThlil 3Tan vccieqoBanus HHPOPMALMOHHOW MO-
JIEJIA COCTOUT B MPOBENACHUN KOMIIBIOTEPHOTO SKCIIEPUMEHTA. ECIM KOMIIBIOTEpHAs MOZECIb CYy-
LIECTBYET B BMJIE IIPOEKTA HA OJHOM M3 S3BIKOB IIPOTrPAMMUPOBAHMSI, €€ HYKHO 3allyCTUTh Ha
BBITIOJIHEHHUE, BBECTU UCXOIHBIE IAHHBIE U ITOJIy4YUThb PE3YJIbTaTHI.

Ecin xoMmnbroTepHass MOJENIb UCCIEAYETCS B IPWIIOKEHUU, HAPUMEP, B AJIEKTPOHHBIX
TabJIUIAX, TO MOYXKHO IOCTPOUTH AUArpaMMy WM rpaduk, POBECTH COPTHUPOBKY M MOMCK JaH-
HBIX WJIM UCTIOJIB30BATH JAPYTHE CIENUATH3UPOBAHHBIE METOABI 00OpAaOOTKHU TaHHBIX.

[Ipu UCOIB30BaHMK TOTOBON KOMIIBIOTEPHON BU3yaJIbHOW MHTEPAKTUBHON MOJIEIH HE0O-
XOJJMMO BBECTH MCXOJHbIC JTAaHHBIEC, 3aITyCTUTh MOJIENIb HA BBINOJIHEHHE W HAOII0AaTh U3MEHE-
HHUE 00BEKTa U XapaKTePU3YIOLIUX €ro BEJIUYUH.

B BupTyasIbHBIX KOMIBIOTEPHBIX JIA0OOPATOPUSIX MOXKHO NPOBOJUTH IKCIEPUMEHTHI C pe-
QJIbHBIMU 00BEKTaMU. J[J1s1 3TOro K KOMITBIOTEPY MPUCOSAUHSIOTCS JaTYUKU U3MEpeHus pusnde-
CKUX IapaMETpPOB (TEMIIEpATypbl, JaBJICHUS, CHJIBI U Jp.), JaHHbIE U3MEPEHUN NEepearoTcs B
KOMIIbIOTEP U 00pabaThIBalOTCS CIELMAIBbHON MporpaMMoil. Pe3ynpTaThl skcriepuMeHTa B BUjIE
TabIuI, TPaQUKOB M AMArpaMM OTOOPaKAIOTCS HA SKpaHE MOHUTOPA M MOTYT OBITH pacrieyara-
HBI.

AHaJM3 MOJyYeHHBIX Pe3yJIbTATOB H KOPPEKTHPOBKA HccJeayemMoil Moaenu. [IaToiii
3Tall COCTOUT B @HAJIN3E IOJYYEHHBIX PE3YJIbTAaTOB U KOPPEKTUPOBKE HCCIIEeNyeMOol monenu. B
Clly4ae HECOOTBETCTBUS PE3Y/IbTATOB, NOJYUYEHHBIX MPU UCCIEIOBAHUU MH(DOPMALIMOHHONW MO-
JIeNd, U3MEePSEMBbIM ITapaMeTpaM peallbHbIX 00BEKTOB MOXKHO CZ€JIaTh BBIBOJ, YTO Ha MpPEIbLIy-
IIMX dTarax MOCTPOCHUS MOAEIH OBLIH JOIYIICHBI OMIMOKH HJIM HETOYHOCTH.

Hanpumep, npu nocTpoeHMM ONUCATEIbHOM KaueCTBEHHOM MOJENIM MOTYT OBITh HEIpa-
BIWJIBHO OTOOpaHBI CYIIECTBEHHBIE CBOIICTBA OOBEKTOB B Tporecce (popManu3anuyd MOTYT OBITh
JIOMYIIeHb! OMMOKY B hopMyrax u T. . B 3Tux ciaydasx He0OX0IUMO IPOBECTH KOPPEKTHUPOBKY
MOJIEH, TPUYEM YTOUHEHHE MOJENIM MOKET IPOBOAMTHCS MHOTOKPATHO, IIOKAa aHATIU3 Pe3yJib-
TaTOB HE MOKAXXET UX COOTBETCTBHE N3YYaEMOMY OOBEKTY.

ITocTpoenne 31eKTPOHHON TAOIULBI A1 CTATHCTHYE6CKOH 00padOTKU pe3yJIbTaTOB
JKCIEePUMEHTa (MPOBEPKa CTATUCTHYECKON OXHOPOAHOCTH JKcnepuMeHTaJbHOH W KoH-
TPOJIbHOM Py HAGII0AeHUIT)

A B C L E

KoanuectBo KonnuectBo

KomngectBo KommuectBo 6AIIIOB i-I0 6AILIOB i-r'o

0aJuIoB I-ro 0aJuIoB i-ro U — CTY/ICHTA

Homep CTyACHTa CTyACHTA KOHT}I;' rp. mo- 31<c2’1ep. .
KOHTP. Ip. 10 | KCHep. rp. 1o |~ "~ pu- | mocre FKcrie-

IKCIEPUMEHTA | DKCIICPUMEHTA MEHTA pHMeHTa
2 19 19 21 31
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 0 10 10 23
9 27 37 29 50
10 42 39 45 o1
11 44 13 44 21
12 31 37 32 51




A B c D =

KonmnuectBo KomunuectBo

KommuectBo KonnuectBo 6AIIOB i-I0 6aIIOB i-I'0

0aJIoB i-ro 0a/IoB i-ro cTﬂreHTa CTH eHTa
Homep CTyACHTa CTyACHTA KOHT}I;I,[rp. 1o- 3Kc}r,1ip. Ip.
KOHTD. I'p. 10 | 3KCHEp. I'p. 10 Clle OKCIIepH- | I0CIIE 3KCIIe-

IKCIIEPUMEHTA | DKCIICPUMEHTA MCHTa pHMEHTa
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 ol 29
21 29 43 30 o2
22 41 30 45 50
23 14 16 15 23
24 31 41 32 o1
25 42 27 42 49
26 10 44 12 52
27 36 31 38 S0
28 40 15 43 20
29 29 45 33 52
30 8 42 11 22
31 33 9 34 17
32 16 33 19 51
33 50 46 52 52
34 35 10 35 15
35 49 49 50 o2
36 31 28 39 o1
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
20 39 44 41 50
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 o1
54 36 o1
55 48 52
56 13 25




™

A B C D E
KoanuectBo KonnuectBo
KomnuuectBo KommuectBo . .
- . OaJuIoB I-T10 0ayIoB 1-Tr0
0aJuIoB I-T0 OaJuIoB I-TO
CTyJICHTa CTyJICHTA
Howmep CTyIEHTa CTyJeHTa
KOHTp. TP. TO- JKCIIEP. TP.
KOHTp. TP. I0 | 3KCHEp. I'p. 110
CJI€ DKCIEpH- | TIOCIIe DKCIIe-
AKCIIEPUMEHTA | SKCIIEPUMEHTA
MEHTa pUMEHTa
57 46 52
58 24 32
59 10 16
60 14 23
Cpeonee 29,5 28,4 31,0 39,2
Jlucnepcus 158,56 184,81 160,10 191,30

Cpeonee Boruncnsercs no ¢opmyne =CP3HAU (B2:B61) ¢ mocnenyromum tupaxupona-
HueM 110 cronouam C,D,E
Hucnepcusa Beraucnsercsa no ¢opmyne ={VCII (B2:B61) ¢ nocneayrommm TUpaKUPOBa-
HueM 110 croinouam C,D,E
Te sxe maHHbIE € IPe0OPa30BaTh B TAOIUILY MOPAIKOBBIX IaHHBIX C MOPSIKOBOM IIKAJIOH,
UMEIOIIeH 3aanHoe Ynciio rpaganuit (3, 5, 7). K nonyyennoit Tabnuiie Ha CIEIYIONIEM 3aHSITUU
OyJIeT MpUMEHEeH KpUTEPHil XU-KBapar.

IIpakTnyeckoe 3ansitue Ne2. KomnblorepHasi Mojesib 151 KpuTepusi Xu-KBajapart

Llenb paboThI: nocmpoumbs NNEKMPOHHYIO mabauyy, onpeoensiouyro
00HOPOOHOCMb/HEOOHOPOOHOCMb  08YX CMAMUCIUYECKUX BblOOPOK HA 3A0AHHOM YPOBHE
BHAYUMOCTU D.

3ajanue Ha peleHue 3a1a4u

B kadectBe mpumepa paccMaTpUBAIOTCS JIBE€ BBIOOPKH TO pe3ylbTaTaM
o0creoBaHus TPYIII yYaIIuXCs.

CpencrBamu MS EXcel BBIUHCIAIOTCS 3HAUCHHE KPUTEPHUS XHM-KBaJpaT U OMpEaesseTcs
CTETIeHb YBEPEHHOCTH B OJIHOPOJHOCTH/HEOJHOPOTHOCTH BBHIOOPOK HA 33/JlaHHOM YpPOBHE 3Ha-
gumoctr p=0,05 (p=0,01).

I1lnan BbINoJIHEeHUsI PadoOThI
Bri6epute ncxoaHbie BBIOOPKH.
[Toctpoiite BerauciuTenpHyto Tabnuiy B MSEXcel.
3anmaiite ypoBeHb 3Haunmoctu P=0,05.
4. ChopmynupyiTe BBIBOJ O CTATUCTUYECKON 0OHOPOOHOCMU/HEOOHOPOOHOCMU 8b1OOPOK.
OO®bsicHUTE UX pa3inyue.

Conep:xxaHue oT4yeTa
l. TUTYnbHBIN JHCT.
Il. Ha3Banue u 11enp paGoThl.
II. Pe3ynbTaThl BHIOTHEHUS PAOOTHI
V. 3aKIro4YeHne
V. ITpunoxxenus

IIpakTnyeckoe 3ansaTue Ne3.

Komnbrorepuast moaesb 1iis kpurepusi Kpamepa-Yanua

3ananme: HeoOGxoaumo mpumenutsh kputepuit Kpamepa-Ysmua, ocHOBaHHBIM Ha cTaTu-
CTHKE, IJIsl IPOBEPKHU TUIIOTE3bl PABEHCTBA MaTEMAaTHUECKHUX OKUIAHUM HCIIOJIb30BATh.




Kpurepuii Kpamepa-Yanua umeet npo3pavyHblii CMBICIT — Pa3HOCTh BBIOOPOYHBIX CPETHUX
apu(MeTHUECKUX ISl ABYX BBIOOPOK JIGIHMTCS HA €CTECTBEHHYIO OLIEHKY CPEJIHEro KBaJpaTuie-
CKOr'0 OTKJIOHEHHMS 3TOM pa3HOCTU. ECTECTBEHHOCTh yKa3aHHOW OLIEHKH COCTOUT B TOM, YTO HE-
HU3BCCTHBIC CTATUCTUKY NUCIICPCHUU 3aMCHCHBI MX BbI60p0‘IHBIMI/I OLICHKaMMH. "3 MHOI‘OMGpHOfI
LEHTPAJIbHOW MPEAEIbHON TEOPEMBI U U3 TEOPEM O HACIIEJOBAaHUU CXOAMMOCTU BBITEKAET, YTO
npu pocte 00beMOB BBIOOPOK pacmpeneneHue cratucTuku T Kpamepa-Yamua cxoaures K cTaH-
JapTHOMY HOPMaJbHOMY PacHpelesieHUuI0 ¢ MaTeMaTu4eckuM oxkujaanueM 0 m nucnepcuei 1.

Uraxk, npu cnpaBegmuBoctd H, 1 Gombiunx oGbeMax BHIOOPOK PacIpeleIeHHe CTaTHCTUKH T

npUOJIMIKACTCS C TIOMOIIBIO CTAHIAPTHOTO HOPMAIIBHOTO pactpeneneHus d(x), u3 Tadiauir KoTo-
poro cieayer Oparb KPUTUUCCKHE 3HAUCHHS.

W3 cka3aHHOTO BBINIE CIIEAYET, YTO NpUMeHeHHe Kputepusi Kpamepa-Yasnaua He MeHee
000CHOBaHO, YyeM npuMeHeHHe kpurepusi CTbrojeHTa. [lONOIHUTENbHOS MPEUMYILECTBO - HE
Tpedyercs paBeHcTBa nucrepeuid D(X)=D(Y).

Pacnpenenenue cratuctuku T He sBisiercs: pacnpeneicHueM CThIOACHTA, OHAKO U pac-
npe/esieHHe CTATUCTHKY t, KaK MOKa3aHO BBIIIE, HE SBISCTCS TAKOBBIM B PEATbHBIX CUTYAITHIX.

(uurara 3 yueOnuka Oprosa B.U. http://orlovs.pp.ru/stat.phplloka3zano, 4to mpeanockui-
KH JIBYXBbIOOpOUHOTO Kputepusi CThIOJICHTa, KaK MPaBHJIO, HE BBIMOJHSIOTCS. Jlsi mpoBepku
OJTHOPOJHOCTH MaTeMaTHYCCKUX OXHIaHUN BMecTo Kputepus CThIOJCHTA INpeiaraetcs HUc-
noJb30Bath kputepuii Kpamepa-VYanua. O0cykaar0Tcs HenapaMeTpuIecKue KPUTSPHH IS TIPO-
BEPKHU TUTIOTE3bI OJHOPOJHOCTH (QYHKIMI PACIIPEICIICHHUSI. )

IIpakTuyeckoe 3ansaTue Ne4.

KomnblorepHasi Moge/ib I KPUTEPHUS «yIJI0BOe nIpeodpasoBanue @uinepar»

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJAENL JUIsl KpUTEpUs «YTI0BOe NpeoOpa3oBaHUe
@urepar.

Jl1s OLIEHKU CTaTUCTUYECKOW OJTHOPOJAHOCTH XapaKTEPUCTUK IKCIIEPUMEHTAIbHOW U KOH-
TPOJIBHOM TpyINIl UCIONB30BaTh KpuTepuil dumepa. Beibop kpurepus mpousBeeH Ha OCHOBa-
HUU peKoMeHanuil npeaioxkeHubix J[.A. HoBukoBbiM B «CTaTUCTHUECKHE METO/IbI B IIE€AArOru-
YECKUX MCCIEA0BAHUAX», W CBA3AaH C TEM, UYTO JAHHBIA KPUTEPHUM MO3BOJISAET CACIATh 3aKIH0Ye-
HHUE O CTaTUCTUYECKON OJIHOPOTHOCTH/HEOAHOPOIHOCTH OKUIAEMBIX CPETHUX 3HAYEHUH (MaTe-
MaTHYECKOTO OKUAHMs) UCCIEYEMOro MoKa3aTelisd IPpU TOM, YTO JUCIEPCHUU BBIOOPOK pasiiv-
yatorcs. Pasznuune qucnepcuii ObUI0 BBISBICHO Ha MEPBOM dTane oOpabOTKHU JaHHBIX, U CTAJIO
IPENSITCTBUEM I IPUMEHEHUS TpaaulmoHHoro t-kpurepust CTblo/ieHTa.

B xnure /[.A.HoBukoBa HMcnonb30BaHbl KPUTUYECKUE 3HAYECHUs Kak pa3 Uil t-kpurepus,
YTO KOHEYHO HE BMOJHE 00OCHOBAHHO W JaeT MpUOIU3UTENbHBIE pe3yNabTaThl. Mcnonb3oBanue
3HaueHus Tixp=1,96 ypoBHs yBepeHHOCTH 95% TOBOPUT O TOM, YTO 0OBEM BBIOOPKH Iperoa-
raercs Oo4eHb OOJbIIUM (0003HAUaeTCsl MPOCTO KaK OECKOHEUHBIH, TO €CTh peub HJET O Ipe-
JIeIbHOM 3HA4YE€HUU NPH BO3pacTaHUU 00BbEMa).

AJNropuTM ONpEAENeHUsl TOCTOBEPHOCTH COBMAJCHUN M Pa3InUnid XapaKTEPUCTUK CPaB-
HUBAEeMbIX BBIOOPOK JUIS AKCIEPUMEHTANbHBIX JAaHHBIX, U3MEPEHHBIX B IIKaJle OTHOIICHUH, C
MOMOIIbIO KpuTepus: Puiiepa BKIIIOYAET CIEAYIONIUE IIaru:

1. BerauciuThb 11 CpaBHUBAEMBIX BBIOOPOK Toyn— IMIMPUUYECKOE 3HAUEHHE KPUTEPUSL.

2. CpaBHUTH ITO 3HAYEHHE C KPUTHYECKUM 3HAUYCHHUEM.

IIpakTnyeckoe 3ansaTHe NeS.

I[InanupoBaHue 3KcnepuMeHTa U 00padoTKAa JaHHBIX C MOMOUIbIO JJATHHCKUX M Ipe-
KO-JTaTHHCKHX KBaJpPaToOB

3aganue: CniIaHMPOBATh IKCNEPUMEHT U 00padoTaTh JaHHBIE ¢ MOMOIIBIO JATHH-
CKHMX U I'PEKO-JATUHCKUX KBA/JPaToOB

[Tpenmosnoxum, HampuMep, 4TO SKCIEPUMEHTATOP UCCIENYET BIMSHHUE MATH PA3INYHBIX
(dbopMyI B3pBIBUATOM CMECH, MCIOJIb3YEMBIX MPU MPOU3BOACTBE AUHAMMTA, HA HAOII0JaEMYIO
cuty B3pbIiBa. CMech 1o KaxJ10i 13 (hopMysI IPUTOTABINBACTCS U3 MAPTUHU CHIPbs, 00bEM KOTO-


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

poii MO3BOJIIET MPOBEPUTH HE Oosiee nmatu ¢opmyil. Jlamee cMecu MPUTrOTaBIMBAIOTCS HECKOJb-
KHUMH OTIepaTOpaMH, KOTOPhIE MOTYT CYIIECTBEHHO Pa3lU4aThCs MO KBATM(DHUKAIMKA U OIBITY.
TakuMm 00pa3oM, OKa3bIBAaeTCs, UTO IJIaH IKCHEPUMEHTA JOJKEH MPEeTyCMOTPETh «yCPEAHEHUE
BIUSTHUS JBYX BHEIIHUX (PAaKTOPOB — MAPTHH CHIPbS W oneparopoB. [lnaH, mo3Bossomuii pe-
HIUTH 3Ty 33724y, COCTOUT B TOM, YTOOBI MPOBEPUTH KAKIYI0 (OPMYIy CMECH B TOUHOCTU OAHH
pa3 B KaXJI0M MapTUU CBIPhS B TOUHOCTH 10 OJTHOMY pa3y KaXKJbIM U3 ISATH OMepaTopoB (Tadil.
1). Takoit muaH Ha3bIBAETCS TATUHCKUM KBaapaToM. OTMETUM, YTO HAOIIOACHUS PACIIOIONKEHbI
KBaJIpaToM, a maTh hopmyl (00paboTok) 00603HaueHbI TaTuHCKUMU OykBamu A, B, C, D u E —
9TUM U 0OBACHAETCS Ha3BaHHE <JIATHHCKUH KBaapaT». BUHO, UTO Kak MapTUU ChIpbs (CTPOKH),
TaK U OMepaTopsl (CTOIOIBI) OPTOTOHAIBHEI 00padOTKaM.
Ta6muma 1 - JlatuHckuMit KBagpaT a1 3a1a4d 0 GopMyIiax B3pbIBUATON CMECH

Oneparopet
ITaprtuu
CHIpbS
1 2 3 4 5

I A=24 B =20 C =19 D =24 E =24
2 B =17 C =24 D =30 E =27 A =36
3 C =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 IPUMEHSIOTCS ISl TOr0, YTOOB! HCKIIFOYUTH JBAa BHELUIHUX UCTOYHU-
Ka HEOJHOPOAHOCTH, T. €. YTOOBI 00ECIEUUTh CHUCTEMAaTHYECKOE I'PYNIHUPOBaHUE B OJOKH IO
JIByM HarmpasieHusM. TakuM oOpa3oM, CTPOKH U CTOJOLBI, B CYIIHOCTH, IPEACTABISIIOT OO0
JIBa OTPAaHUYEHUS HAa PaHI0MU3ALIUIO.

B obmem cimyuyae naTMHCKMIA KBajapat Uil p (pakTOpoB WM JATUHCKUI KBaapaT pXp —
3TO KBaJpAaT, COCTOSIIMI U3 P CTPOK M P cTonOmoB. Kaknas u3 p? moaydarommxcst sueek co-
JIEpKUT OIHY U3 P OyKB, COOTBETCTBYIOIIMX 00pabOTKaM, MpUyYeM KakJas OykBa BCTpedaeTcs B
KaKIOW CTPOKE U Ka)KJIOM CTOJIOLIe OJMH U TOJIbKO OAMH pa3. Huke maHbl mpuMephl JIAaTUHCKUX
KBaJIpaToB:
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NapTum CoipbA

E D E F H 1 J K L M N o] P
Onepatopsi p= g Onepatopsl yij.}
Popmynsl 1 B 3 4 3 @opmynsl 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 2 17 28 27| 27| 29 128
3 13| 38| 26| 27 21| 130 NapTum cbip)| 3 18 38 26| 7)) 21 130
4 26| 31| 21| 27 22| 127 4 26 31 21| 7)) 22 127
5 22| 26| 29| 22 300 129 5 22 26 29 | 30 129
107 143 122 127 126 Vi k) Cymma 107 143 122 127 126]00 625
1[a B E D E yi..)
208 A E c D yi{.1.) A 135
3lc D A E B ¥i.2.) B 101
4D E B A 3 ¥i.3.) 4 112
s|E C D B A vl 4.) D 146
y{.5.) E 131
Casur 0
15625
A B C D E SS obLy, 526|M{¥"2)-[M[¥)]A2 O6wan aucnepeua * pr2
B A H C D 55 chipbe 50 JAwrcnepcya No coipbio
Cc D A = B 55 oneparop 1324 Jwvcnepcya no onepatopam
D E B A C 55 dopmyn 264,4 Jucnepcua no gopmynam
E C D B A SS oWKBKK 79,2 Jucnepcua ownbrm
24| 20| 19 24 24
17| 33 27| 26 31
13| 38| 26| 27 21
26| 31| 21| 27 22
22| 26| 31 22 32
MCTOYHKK BAMAHKWA Cymm KB _|Cren ceofiCp KegF
DQopmyna 264,4 4| 66,1| 10,0151515
NapTt. ColpbA 50 4| 12,5| 1,8939393%
Oneparop 132,4 4| 33,1] 5,01515152
Ownbra 79,2 12 6,6
Cymma 526 24

526
50
1324
264,4

5
@opmynb 1 2 2 4 5
1 24 0 0 0| 0
2 0 23 0 0| 0
3 0 0 26 0| 0
4 0 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) 0 0| 0
3 0 0 0 0| 21
4 0 ] 21 0| 0
S5 0 0 0 22| 0
DopMy bl 1 2 3 4 5
1 0 0 19 0| 0
2 0 1] 0 27| 0
3 18 1) 0 0| 0
4 0 0 0 0| 22
& 0 26 0 0| 0
DOopMy bl 1 2 3 4 5
1 0 0 0 24 0
Z 0 0 0 0| 29
3 0 38 0 0| 0
4 26 1) 0 0| 0
5 0 1) 79 0| 0
Popmynbl 1 2 3 a 5
1 0 0 0 0| 24
B 0 0 27 0| 0
3 0 0 0 27| 0
4 0 31 0 0| 0
5 22 1] 0 0| 0




IIpakTuyeckoe 3ansitue Ne6.

CpaBHUTe/IbHBII aHATU3 KpUTepusa Xu-KBaJapat u kpurepus Kpamepa-Yaama

CpaBHUTH pe3yibTaThl MPOBEPKU CTATUCTUYECKOM OAHOPOJHOCTU 33aJaHHBIX BBIOOPOK C
MIOMOUIBIO MOJEJIEN TOCTPOCHHBIX paHee i1 kputepueB Kpamepa-Yanua u xu-kBagpar.

(ITpakTrueckue 3anstus 1 — 4).

IIpakTuyeckoe 3ansaTue Ne7. [locTpoeHne MMUTAMOHHOM MOJEH ISl TOJYyYeHUSA
CTATHCTHYECKUX AAHHBIX

MaremaTH4eckasi MOJeJIb Ipolecca

MatemaTuueckoe MOJIEIMpPOBAaHUE IIPOLIEccCa HAUMHAETCS € 3a/1aHus nepeMeHHbIX. [lepe-
MEHHBIMH 33JJal0TCS KOJIMYECTBEHHbIE (DAKTOPBI, ONMUCHIBAIOLINE COCTOSHUE MTPOU3BOICTBEHHON
cucteMbl. OO00IINM MPEACTAaBICHUE CHCTEMBI, YTOOBI OXBAaTUTh KIIACC MPOU3BOJIBHBIX MOCIE0-
BaTEJIbHBIX IIPOU3BOJICTBEHHBIX CUCTEMBI. DTallbl IPOU3BOACTBA OyJeM MPEACTaBIATh KaK CTaH-
. CocTossHUE CHUCTEMBI HIESHTH(GUIMpPYeM HapameTpoM t (IuckperHoe Bpems). B mpomecce
IIPOM3BOJICTBA UTEPALIUS MOTIJIA ObI ObITh SKBUBAJIEHTHA MHTEPBAILy B OJMH JI€Hb (WM OJIHA MPO-
M3BOJICTBEHHAs] CMEHA), U Toraa t OyJeT Mmokas3blBaTh KOJIMYECTBO AHEH (cMmeH). bynem onepu-
pOBaTh € €MHULIAMH MIPOAYKIUH U 3arlacaMM ChIPbs, «HE3aBEPIICHHON MPOIYKIIMU» U FOTOBOM
TIPOYKIINH, U3MEPAEMBIMH B 3THX €IMHMIAX'. BBemem ciemyromue 0003HAYEHHS M OOITUX
nokasaresei CUCTeMBbl IPOU3BO/ICTBA!

N — KOJIMYECTBO CTAaHLIUN B IPOLIECCE ITPOU3BOJICTBA;

i—-HOMep cTaHnuy, i=1...N;

t — BpemenHoii mapamerp , t =0,1,2,..;

Ci(t) — mpou3BOAMTENBLHOCTD | CTAHIIMK B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTaHIIMK B MOMEHTT;

Wi(t) —He3aBepiieHHAs IPOAYKIIHUS, JOCTYIIHAS IS | CTAHI[MUA B MOMEHT t;
Mozesnb mpOU3BOACTBEHHOM CHCTEMBI 33]1a€TCsl CACTEMOM peKyppeHTHBIX Gopmyi (7.1 — 7.5):

Crannus 1

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

R (t) =Min [C;(t), B_y(t) + W, , (t)] (73)
W) =W, (t-D+R{t-1)-R, -1 (7.4)
Crannuu n

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

W3 ypaBauBanus (7.1) BUAHO, UTO BBITYCK MPOAYKLUUHU CTAaHIIMU 1 paBeH ee MpOU3BOAU-
TenbHOCTH. YpaBHuBaHue (7.2) onpenensier WIP, noctynayro B MOMEHT t, Kak (pyHKITHIO TIepe-
MEHHBIX, MOJIYYEHHBIX B NIPEABIIYIIUI MOMEHT BPEMEHH. A MMEHHO, KOJIMYECTBO AOCTYIHOMN
HE3aBEPIICHHOW MPOYKIMK CTaHIMK | B MOMEHT t, To ecth Wi(t), paBHO 3TOMY KOJIMYECTBY B
npeapirynmid MoMeHT Wi(t) miroc KoaM4ecTBO HOBOM MPOIYKIUH CTAHIWHU | B MpenbIayIIUit
MoMeHT Pi1(t-1) MUHYC KOJHYECTBO MPOAYKIMU B3SATOH s MepepaboTKu cTaHIuei 2 B mpebl-
nynmii MoMeHT Po(t-1).

B ypaBuenuu (7.3), 3anaercss 06beM IPOU3BOJCTBA Ul CTaHIMM co 2-if mo n-to. O6bem
IIPOU3BOJICTBA OTPAHUUYMBAETCS POU3BOAUTEIBLHOCTBIO CTAHIIMN WIIM KOJMYECTBOM JIOCTYITHOM
He3aBepiieHHoi npoaykuuu (WIP). Otmerum, uro 3Hauenne WIP Bcerma HeoTpuLaTeIbHO.
VYpasuenue (7.4) ananorudso ypaBHeHuto (7.2), Ho Beruuciser WIP mist Bcex cranimii kpome n-
178

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



VYpasuenue (7.5) BeIuucsieT 00beM MPOU3BOJCTBA HA MOCIEIHEH CTAaHIIUM. Y pPAaBHEHHS
st WIP mocnenHel CTaHIIMM HE COCTaBIISIETCS, IIOTOMY 4YTO IIOCJIE HEE I0JIy4aeTcs rOTOBas
HOPOAYKLMSL.

B pexyppeHTHBIX ypaBHEHMSIX /Uil BBIYMCICHUS 3HAYCHUI MTEPEMEHHBIX B MOMEHT t = 1,
JIOJDKHBI OBITh OIPEZENICHbl 3HAUeHHs BCEX MEepeMeHHbIX Uil MoMeHTa t = 0. BepxHuil mpenen
JUlsl t HE YCTaHOBJIEH, HO IIPU MOJIETIMPOBAHUY 3TOT MPEEIT 3a1a€TCs UCCIEYyEMbIM HHTEPBAIOM
BpeMeHU T, Ha3bIBa€MbIM BPEMEHHBIM FOPHU30HTOM.

Ecmn MMPOU3BOAUTCIILHOCTHU CTaHL[I/Iﬁ HU3BCCTHBI B IMPCACIIaX BPECMCHHOI'O I'OPU30HTA, U
3aJlaHbl HayaJlbHbIE 3HAUYEHUS IIEPEMEHHBIX B MOMEHT BpeMeHHU t=0, TO cocTaBlieHHasl cUCTeMa
YPaBHEHUH IO3BOJISIET BBIUUCIUTH COCTOSIHUSI CUCTEMBI JUIsl JIFOOOI0 KOHEYHOTrO IEpUoja Bpe-
MeHH. Kaxxnas nepeMeHHas B MOMEHT BPEMEHM t 3aBHCHUT TOJIBKO OT HNEPEMEHHBIX B MOMEHT
BpEMCHHA t-1 u Bbl6paHHbIX JOMNOJIHUTCIIbHBIX ICPCMCHHBIX B MOMCHT BPCMCHU t, MBI MOXKEM
BBIUUCIIUTH BCE NEPEMEHHBIE 11 MOMEHTa t =1, 3aTeM BBIYMCIUTDH IEPEMEHHBIE B MOMEHT t = 2,
u tak ganee g0 t = T. [lns Toro, 4roObl IEpEeMEHHbIE PELICHHUs JIETKO MOIyYalnuch B JIH000i 3a-
JTAHHBIM MOMEHT t, IEpEMEHHBIE CIIEyeT YHOPSA0UYUTh TaK, YTOObI 3HAUCHHE KaXJIO0M cieqyro-
el MepeMEeHHON 3aBHCEJI0 TOJIBKO OT paHee BBIUMCIICHHBIX NepeMeHHbIX. [l paccmarpuBae-
MOM CHCTEMBbl ypaBHEHUH 3TOT MOPSAAO0K TAKOB:

RO, WD), R(1), W,(0), R(t) ..

Cay4aiiHble nepeMeHHbIe

B nmpou3BoaCcTBEHHOM NpHUMeEpe, KaK B OOJBIIMHCTBE UMUTALMOHHBIX MOJEJEH, TOUHbIE
3HAQ4YECHMS HEKOTOPBIX IIEPEMEHHBIX HEM3BECTHBIL. Hanpumep, Npon3BOAUTEIbHOCTH CTAaHLIUN He-
U3BECTHBI U SBJISIOTCS CIydallHBIMHM BEIMYMHAMM, HUMEIOIMMU 33JaHHOE pacrpefeiieHue. B
cinydyae Mrpokos, «mepepabaTbIBAIOLINX) CIUYKH, IPOU3BOAUTEIBHOCTH ONpENEsuInCh Opoca-
HUeM KyOuka. [Io3ToMy npou3BOAMTENBHOCTh KakAoro Mrpoka Ha KakJOoW MTepaluu omnpene-
JA71ach CIy4alHOM BEJIMYMHOM C JUCKPETHBIM PaBHOMEPHBIM PaCIpEACIICHUEM, B MHTEpPBAJIC
LEJIBIX 3HaueHui ot 1 1o 6.

B Gosnee oOmiem citydae npeanoiaraeTcsi, 4To Kax/jas Mpou3BOIUTEIbHOCTh UMEET HEKO-
TOpOE 3aJaHHOe pacrpeencHue. Toraa mpou3BOIUTENILHOCTD I-i CTAHIIUMK B MOMEHT t SIBIISICTCSI
peanu3anmen Cily4allHOW BEJIMYMHBI, KOTOpas MMEET JaHHOE paclnpeneneHue. PacnpeneneHue

MOKET OBITh CBOUM JJISI KQXKIOPH CTaHIUH, TO €CTh Ci (t) = Di (t) onsi =112,---,n

YnpasJjieHue MOJeJIMPOBAHHEM

Teneps MOKHO OIMCaTh MPEACTABICHHYIO BBIIIE UTPY B TEPMHUHAX BBEJICHHBIX IIEPEMEH-
HbIX. MozenupoBaHue HAUMHACTCS C 3aaHUs HAYaJIbHOI'O COCTOSHMS CUCTEMBI, KOTOPOE OIpe-
JieNseTcs 3HaYeHUSIMU lepeMeHHbIX B MOMEHT t=0. B Hammem npumepe:

F0)=0, W, (0)=0, P,(0)=0, W,(0)=0, PR(0)=0.

[Ipon3BOIUTENBHOCTH MEPBOrO MEpHOJa BHIOMPAIOTCS KaK 3HAYEHHUsS PaBHOMEPHO pac-
IpeJeNIeHHbIX CIIydaiiHbIX BETHUUH (OpOCOK KyOuKa):

C,(0)=4, C,()=2, C,(1)=5.
[To ypaBHEHMAM MOJIENIN PACCUUTHIBAIOTCS 3HAYEHNUS IEPEMEHHBIX B 1 -1 Iepuoxa:
PO=4 W@=0 RD=2 W, (D=0 PR@)=2.

MogaenupoBanue 2-ii UTEpalMd, C HOBBIMU 3HAYEHUAMHU MPOU3BOJUTEIBHOCTEN Kak
CIy4alHBIX BEJIMYUH IS t = 2:

C,(2)=3, C,(2)=4, C,(2)=1;
R()=3 W(@2=2 P@=4 W,=0, RQ=L
AHaJ'IOFI/I"IHO MOI[CJ'II/IpyeTC}I 3-51 I/ITCpaLII/IHI

C,®=1 C,3=3 C,(3)=L;



RA)=1 WE=1 RE)=2 W,(3)=3 RQ)=1L

[Iporecc nmpomomkaeTcs MociaeI0BaTeNIbHO, IMOKa He OyAET JOCTUTHYT BPEMEHHOM TOpH-
3ouT T =10.

MoaeaupoBaHue THHAMHYECKOI cucTembl B MS EXxcel

Bnauane mMomenupyeTcsi nepexoji CUCTEMbl U3 COCTOSIHHSI B MOMEHT t=0 B COCTOsIHUE B
MomeHT t=1. [IpousBogurensHOCTH 1-#, 2-i1 U 3-1 cTaHIMU MonaenupyroTcs B siueiikax B4,E4 u
H4, cootBeTcTBeHHO. B Kakmoil u3 3TuX sdeek 3amucaHa (opMylia, 3aIaroias paBHOMEPHO
pacipeneseHHYIO 1IEJI0UYNCICHHYIO CITy4aliHyI0 BETMYMHY B MHTEepBajie oT 1 10 6:

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

B siueiikax 4-i CTPOKH MOJICIUPYIOTCSI COOTBETCTBYIOIIME YPAaBHEHUS
Sueiika u popmyna YpaBHenue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
FA=MUH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MWH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1anni

Hcnonp3ys MareMaTHYecKyt0 MOeNb, 3agaBaeMmyro Ghopmynamu (7.1)-(7.5), moctpoutsb
KOMITbIOTEPHYIO MO/IEJIb, IPOU3BECTU MOJIeMpoBaHue paboTsl B TeueHue 100 cMeH ams pa3nud-
HBIX [IPOU3BOJCTBEHHBIX JIMHUNA. OLEHUTH CPEJHHUI BBIXOJl FOTOBOM MPOIYKIMHU 32 CMEHY, U €T0
CPEIHEKBAIPATUUECKOE OTKJIIOHEHHE. OINpenenuTh CpeJHUE MOKa3aTeNId KOJIMYEeCTBA He3aBep-
LICHHOW NPOAYKIIVH.

1) npou3BOICTBEHHOM JIMHUY COCTOSIICH U3 4 CTAaHKOB, CIydYaiiHasi BeIMYMHA 33/1a101as
IIPOU3BOJUTENIBHOCTh KaXJA0I'0 CTAaHKa UMEET PaBHOMEPHOE PacCIpe/ie]IeHHE CO CPEHUM 3Haue-
HUEM PaBHBIM 5 U nucnepcuei 4.

2) MPOM3BOJICTBEHHOM JIMHUU, COCTOSIIEH U3 5 CTAHKOB, ClTydaiiHasi BEJIMYMHA 32 [aro1iasl
IIPOU3BOJUTENIBHOCTD KaX/I0I0 CTAaHKAa UMEET TPEYTOJbHOE CO CPEAHUM 3HAYEHUEM PABHBIM 6 U
nucriepcueit 4.

3) pOM3BOICTBCHHOM JIMHUK COCTOSINEH U3 5 CTAHKOB, ClydyaiHas BEJIHUYMHA 3a1ar01ast
IIPOU3BOJUTENIBHOCT KaXK/I0TO CTaHKA MMEET HOPMAJIBHOE PACIPENEICHUE CO CPEIHUM 3Haue-
HUEM paBHbIM 7 U ucnepcuei 4.

IIpakTnueckoe 3ansitue Ne§. [locTpoeHue auarpaMm 0TOOpaKAMINX Pe3yJbTaThl
IKCIIePUMEHTAa

VII ®umiepa npegHazHau€HO Il COMOCTABJIECHUS JABYX BBIOOPOK IO 4acTOTE BCTpedae-
MOCTH MHTEPECYIOIIETo HcclieaoBaTes dQdexTa.

(cpaBHEHHUE IBYX BBIOOPOK, ITPEICTABICHHBIX U3MEPEHUEM IO JTUXOTOMHUYECKON IIKAJIE)

Kpurepuii oneHuBaer 10CTOBEPHOCTH Pa3jIM4YUil MeKAY NPOLEHTHBIMH [10JISIMH
ABYX BBIOOPOK, B KOTOPBIX 3aperHCTPUPOBAH HHTepecyommii Hac Y deKT.

Cytb yrioBoro npeodpasoanusi Ouiiepa COCTOUT B EPEBOJIE MPOLEHTHBIX J0JEH B Be-
JMYMHBI [IEHTPAJIBHOTO YIJIa, KOTOpBIA M3MepseTcss B paauaHax. bosblnei NMpoueHTHOH noie
OyIeT COOTBETCTBOBATh OOJIBILINI yrosl @, a MEHBIIEH J0Je - MEHBIINUN yroj, HO COOTHOILIEHUS
371eCh HE JJMHECUHEIC:

@ = 2*arcsin(+P),

rae P - npoueHTHas 10515, BBIpa)KEHHAs B J0JISIX €AMHUILIBI.

[Ipu yBennueHun pacxoXXKIAeHHUs] MEXAYy yriamMu ¢l U @2 ¥ yBeIHMYeHUs YHCIEHHOCTH
BBIOOPOK 3HAUEHUE KpUTepUs Bo3pacTaeT. Uem Oosibliie BeIrunHa @*, TeM Oosiee BEpOATHO, YTO
pas3ianyuns JOCTOBEPHBI.



I'unoresst YII @umepa

Ho: lonst nui, y KOTOPBIX MpOosBIIseTCs uccaenyeMblil addekr, B Beidopke 1 He Oouble,
4yeM B BBIOOpKE 2.

Hi: Jlonsg ynun, y KOTOPBIX MPOSBIsieTCs uccienyemMblid 3¢ dekrt, B BoiOOpke 1 Gosmblie,
4yeM B BBIOOpKE 2.

Orpanunuenus YII ®@uiepa

1. Hu ogHa U3 conocTaBisieMbIX J0Jei He JOKHA OBbITh PABHON HYIIIO.

2. BepxHuil mpenen B KPUTEPUU (¢ OTCYTCTBYET - BBHIOOPKH MOTYT OBITH CKOJb YrOIHO
OOJIBIIMMH.

HwxHuit npenen - 2 HabmroaeHust B 01HON U3 BBIOOPOK. OHAKO JOJKHBI COOIIOIATHCS
CJIEIyIOIIE COOTHOIIECHUS B YUCICHHOCTH JIBYX BHIOOPOK:

a) €CI B OIHOM BBIOOPKE BCETO 2 HAOIIOACHHS, TO BO BTOPOM TOJKHO OBITh HEe MeHee 30:

ni=2 -> n>30;

0) eci B O/THOM 13 BEIOOPOK Bcero 3 HaOJFO/ICHMS, TO BO BTOPOM JTOJDKHO OBITH HE MeHee 7:

ni=3 -> n>7;

B) €CJIM B OJTHOM M3 BEIOOPOK BCEro 4 HaOIIIO/IeHN S, TO BO BTOPOI JOJDKHO OBITH HE MEHee S:

ni=4 -> n>5;

T) IpH N1, N2>5 BO3MOXKHEI JIFOOBIE COTIOCTABIICHHS.

B npuHnune Bo3MOXHO M COMOCTAaBJICHHUE BHIOOPOK, HE OTBEYAIOIIMX STOMY YCIIOBHIO,
HarpuMep, ¢ COOTHOIIEHUEM N1=2, N2=15, HO B 3TUX CIIydasX HE yJacTCs BBISBUTH JOCTOBEPHBIX
pazJInumil.

YrioBoe npeodpaszopanne dumepa npuUMeHseTCa IJi1 CPABHEHUS JBYX MPOLEHTHBIX
JIOJIeH, TPU YCIIOBUHM, 4TO UX cymMa coctasisieT 100%.

Y100CcTBO JAaHHOTO KPUTEPHS OUYEBUAHO: OH MOXKET MPHUMEHSTHCI K KadeCTBEHHbIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITh HEOONBIIMM, OH IMPUMEHSAETCS K MPOLEHTHBIM JOJISIM
(KOoTOpbIE OYEHb PACIPOCTPAHEHBI B SKOHOMHUKE, IICUXOJIOTHH U MEJaroruke).

OrpanuyeHnus [1Jisi IPUMeHEHHUsI YIJIOBOro npeodpa3zopanus Puiepa:

1. IIpoueHTHBIE JOIU AOKHBI OTPakaTh BEPOSATHOCTH MOSABIIEHUS COOBITHS B OJJTHOM BBI-
Oopke, T.e. B cyMMe cocTaBisaTh 100%.

2. Hu o;tHa M3 COTMOCTABIIIEMBIX JOJICH HE JTOJKHA OBITh PAaBHOU HYITIO.

3. Huxuwuit npenen — 2 HabiarogeHust B o1HOM u3 BEIOOpOK. [Ipu 3TOM HE0OX0auMO, 4TO-
OBl BEIOOPKH YAOBIETBOPSIIN CIEAYIOIUM YCIOBHSIM:

- €CJIM B OJJHOM BBIOOPKE POBHO 2 HAOIIOIEHHS], TO B APYTOM T0JIKHO ObITh He MeHee 30;

- €CJIM B OJIHOM BBIOOpPKE pOBHO 3 HAOIIOIEHUS, BO BTOPOU JTOJDKHO OBITH HE MeHee 7,

- €CJIM B OJJHOM BBIOOpKE pOBHO 4 HaOII0/I€HUs, BO BTOPOIl TOJDKHO OBITH HE MEHee 5.

IIpakTnueckoe 3ansaTre Ne9. IlocTpoenne rpeko-J1aTHHCKUX KBAPATOB U NPOBe/ie-
HHE JHCIIEPCHOHHOI0 AHAJIM3A Pe3y/IbTATOB IKCIIEPUMEHTA

3agaHMe: MOCTPOUTH I'PEKO-JIATUHCKHUE KBAJpPaThl U MPOBECTU IUCIIEPCUOHHBIA aHAIU3
pE3yJIBTAaTOB DKCIIEPUMEHTA.

IMpouenypa oueHuBanus

OrieHKa BIMTOJTHECHHON MPAKTHYECKON paObOTHI TPOBOAMTCS IO CICAYIONUM KPUTECPHUSIM:

1. Hanuuue Bceil cymiecTBeHHOM nHpopmanmu mo padote

2. TOYHOCTP M TIOJTHOTA MIPEIOCTABIIIEMBIX CBEIACHHIMA

3. HempoTuBopeunBOCTH MPUBOINMON HH(DOpMALIH

4. TlpaBWIBHOCTH HHTEPIIPETAIIMI U BBIBOJOB, KOTOPHIE CJCJIaHbI IO pe3ybTaTaM pabdo-
THI

o

CreneHb TOCTUKEHUS CTYAEHTOM MTOCTABJICHHOMN LETn
O060CHOBaHHOCTH IPUMEHSEMOTO PEIICHHUSI
7. I'pamoTHOCTS (coziepiKaTeNbHas) HCTIOIB3YEeMbIX (POPMYIHUPOBOK

o

Kpurepun oneHk# 3a 0TYETHI IO IPAKTUYECKUM padboTam:



— OLICHKA «3ayTEHO» CTAaBUTCSA CTYIEHTY, KOTOPBHIM IMPOJAEMOHCTPUPOBAT PE3YJIHTATHI
BBITNIOJIHEHUS TIPAKTUUYECKON pabOThl, COOTBETCTBYIOLME IIOCTABICHHBIM 3a/1ayaM, U MpeocTa-
BUJI OTYET, O()OPMIIEHHBIN JOJKHBIM 00pa3oM U COJEprKallluil KpaTKOe ONUCaHHE MOIYyYEHHBIX
pE3yJIbTaTOB;

— OLICHKA «HE 3a4TEHO» CTABUTCS CTYJEHTY, KOTOPBIA HE MPOAEMOHCTPUPOBAI PE3YIlb-
TaThl BBIIIOJIHEHUS NPAKTUYECKON pabOThl MM HE MPEJCTaBUII IO HEW OTYET MJIM IPEJCTaBIIeH-
HBIH OTYET HE COOTBETCTBYET TPEOOBAHUAM 110 0(OPMIICHHIO.

10 O6pa3oBare/ibHbIe TEXHOJOTHU U METOHYECKHE YKA3AHUS 10 OCBOCHUK) JTUCIIUATIAHBI
(y4eOHOIO0 Kypca)
B pamkax u3ydeHus: AMCHUIUIMHBI «MeTOAHKA MOCTAHOBKH W MPOBEJIEHHs IKCIepPH-
MEHTa» MPEyCMOTPEHO MCIIOJIb30BAHKE CICAYIONINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:
® TEXHOJIOTHS TPAAUIIMOHHOTO OOYUYEHHUS: JICKIIUH U MPAKTUIECKHUE pabOThI, CAaMOCTOSI-
TenbHas paboTa;
® TCXHOJIOTHSI TIPOSKTHOTO O0YUYCHUS: Peallu3alys U 3aIIUTa OTYETOB IO MPAKTUICCKUM
paboTram.

10.1 PexoMeHIALMH IO MOATOTOBKE K JJEKIIMOHHLIM 3aHATHAM

N3yueHune NUCUUIUIMHBI TpeOyeT CHCTEMAaTH4YeCKOro M IOCIIeA0BAaTEeIbHOIO HAKOIJICHUs
3HaHUM, CIIEI0BATEIbHO, IPOITYCKU OTAEJIbHBIX TEM HE IO3BOJISIOT ITTyOOKO OCBOUTH MPEIMET.

B Xoze JIeKIMOHHBIX 3aHATUH PEKOMEHyeTCsl KOHCIIEKTUPOBaTh y4eOHbIN MaTepual, 00-
pamasi BHUMaHHe Ha KaTeropuu, (OpMYIHPOBKH, PACKPHIBAIOIINAE COJEPKAHUE TEX HIIM WHBIX
ABJICHUN W TIPOLIECCOB, HAyYHBIE BBIBOJBI M INPAKTUYECKUE PEKOMEHIALMUHU, IOJOKHUTEIbHBIN
OIBIT B OPATOPCKOM HCKyccTBe. JKeslaTenbHO OCTaBUTh B paOOYMX KOHCIEKTaX I0JIsl, HA KOTO-
PBIX [eNaTh MOMETKM U3 PEKOMEHIOBAHHOM JMUTEpaTyphl, IOMOJIHSIOLIME MaTepuan Ipociy-
[IAHHOM JIEKIMH, a TaKKe MOJYEPKHUBAIOLINE 0COOYI0 BaXKHOCTh T€X WJIM MHBIX TEOPETUYECKUX
MIOJIO’KEHUH. 3a/laBaTh NPENOJABATENI0 YTOUYHSIOIIME BOIPOCHI C LENbI0 YSICHEHHSI TEOPETHUE-
CKHX ITOJIOKEHUN, Pa3peIIeHNs] CIIOPHBIX CUTYaIUH.

B Xoze noAroTOBKHU K JEKLIHAM U3Yy4UTh OCHOBHYIO JINTEPATYpPy, O3HAKOMUTHLCA C JOIOJI-
HUTEJIBHOM JMTepaTypoil, nyoaukanusMu B HTEpHET-UCTOYHUKAX, IEPUOANYECKUX U3TaHUSIX.
[Tpu 5TOM ydecTh peKOMEeHJaluy npenoaBaress U TpeboBaHus yueOHo# nporpaMMel. [Jopada-
TBIBaTh CBOM KOHCIIEKT JICKIIMH, JIe]asi B HEM COOTBETCTBYIOIIME 3aIIMCH U3 JIMTEPATYPhI, PEKO-
MEHJIOBaHHOM IperogaBaTesieM U PeyCMOTPEHHOM yueOHO porpaMMoi.

CTyneHT MOKeT TOTOJIHUTh CIMCOK MCIIOIb30BAaHHON JIUTEPATyphl COBPEMEHHBIMU UCTOY-
HUKaMU, HE IIPEICTABICHHBIMU B CIIUCKE PEKOMEHI0OBAHHOM JINTEPATyphl, U B JAIBHEUILIEM HC-
M0JIb30BaTh COOCTBEHHBIE MOATOTOBIEHHBIE YUeOHbIE MaTEepHUasbl MIPU HAMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAJM(UKAIIMOHHBIX PaloT.

10.2 PexoMeHAaMH 110 NOATOTOBKE K NPAKTHYECKHM 3aHATHAM

CrynenTam cienyer:

® 710 OYEPEIHOIr0 MPAKTUYECKOTO 3aHATHUS M0 PEKOMEHJOBAaHHBIM JIUTEPATYPHBIM HC-
TOYHHKAM TMPOpadoTaTh TEOPETUUECCKUN MaTepuas, COOTBETCTBYIONIEH TEMBbI 3aHS-
TUS;

® TIpU MOATOTOBKE K MPAKTHUYECKUM 3aHSATHUSM CIIeAyeT 00s3aTebHO UCTIONB30BaTh HE
TOJIBKO JICKITUH, YYEOHYIO JINTEPATYPY, HO U APYTUE UCTOUYHUKH;

e B Hauaje 3aHATUH 3a7aTh MPETO/IaBaTEII0 BOMPOCHI 110 MaTepUaly, BbI3BABIIEMY 3a-
TPYJIHEHHUS B €0 MOHUMAaHUKM U OCBOCHUHM MPU PELICHUU 3a]1a4, 3aJJaHHbIX JJI1 CAMO-
CTOSITEIHHOTO PEIICHUS;



® Ha 3aHATUM JOBOAMTH KAXKIYIO 33[a4y O OKOHYATEIbHOIO PELICHMS, IEMOHCTPUPO-
BaTh [IOHMMAaHME MPOBEACHHBIX PacyeToB (aHAJIU30B, CUTYyallUuil), B Cilydae 3aTpyn-
HEHMH o0palaTbes K NpenojaBaresto.

Jist TOro 9TOOBI MPAaKTUYECKUE 3aHATHS IPUHOCHIIM MaKCUMAaJIbHYIO TOJIb3Y, HE00X0AUMO
IOMHUTb, YTO YIPAXKHEHUE U PELICHUE 3aJa4 IPOBOAATCS [0 PACCMOTPEHHOMY Ha JIEKLUAX Ma-
TEpUaly U CBsI3aHbl, KaK MPABHJIO, C AECTAIBHBIM Pa300pOM OTIAECIBHBIX BOMPOCOB JIEKIIMOHHOTO
Kypca. Cienyer Nol4epKHyTh, YTO TOJIBKO IOC/IE€ YCBOEHUS JICKLIMOHHOIO MaTepuala ¢ onpeze-
JICHHOM TOYKH 3peHus (a2 UMEHHO C TOW, C KOTOPOIl OH M3JaraeTrcs Ha JIEKIHSIX) OH Oyder 3a-
KPEIUIATHCS CTYIEHTOM Ha NPAaKTUYECKUX 3aHATHSX KaK B pe3ylbTaTe OOCYKIEHHUS M aHaIu3a
JEKLMOHHOI'O0 MaTepuasa, Tak U C IIOMOIIBIO pElIeHUs TPOOIEMHBIX CUTYyaluil, 3axay. [lpu aTux
YCIOBUSAX CTYIEHT HE TOJBKO XOPOIIO YCBOUT Marepuaj, HO MU HAy4YUTCS NPUMEHSTh €ro Ha
IIPAKTHKE, a TAK)KE MOIYYUT JONOIHUTEIbHBIA CTUMYJ (M 3TO OYEHb BaXHO) AJI1 aKTUBHOM IIPO-
PabOTKH JICKITUH.

[Tpr camMOCTOSATENIFHOM pEIICHHH 3a]1a4 HY>KHO OOOCHOBBIBATH KaXIbIM STam perieHwus,
UCXO0/ U3 TEOPETUYECKUX IOJIOKEHUH Kypca. Eciau cTyAeHT BUIUT HECKOIBKO IyTeH pelieHus
npo0isieMbl (3aaun), TO HYXKHO CPaBHMTb MX U BBIOpaTh camblii pannoHayibHbIA. [lone3no no
Hayaja BBIUUCIIEHUM COCTaBUTh KPAaTKUH IUIaH perieHus npoOsiemsl (3agauun). Pemenue mnpo-
0JIEMHBIX 33/1a4 UM NIPUMEPOB CIEAYET M3Jlaratb NoJpoOHO, BBIYMCIIEHUS paclojarath B CTpo-
rOM HOpSJKE, OT/AENAs BCIOMOIaTeIbHble BBIYUCIEHNS OT OCHOBHBIX. PeleHus npu Heobxonu-
MOCTH HY>KHO COIPOBOXJIaTh KOMMEHTAPHUSIMHU, CXEMaMH, YePTEKaMU M PUCYHKaMH.

CnenyeT HNOMHHUTbH, YTO pELIEHUE KaXIAOW yueOHOM 3ahayd JOJHKHO JOBOAMTHCS 10
OKOHYATEeJIbHOT0 JIOTMYECKOI'0 OTBETA, KOTOPOro TpeOyeT yCIOBUE, U 110 BO3MOXKHOCTH C BBIBO-
noM. IlonyueHHbIN OTBET cieayeT MPOBEPUTH CIIOCOOAMU, BBITEKAIOIIUMH U3 CYLIECTBA JaHHOU
3agaun. [lone3Ho Takke (ecau BO3MOXKHO) peliaTh HECKOJIbKUMH CIIOCO0aMH U CPaBHUTH IOJY-
YEHHbIE pe3yibTaThl. PellleHue 3ajay JaHHOTO TUIIA HYXKHO IMPOJOJKAaTh 0 MPUOOpETEeHUs
TBEP/IbIX HABBIKOB B UX PELICHUU.



11. YuebOHO-MeTOAMYEeCKOe W HH(pOpPMALIMOHHOE ofecnevyeHHe TUCUUILUIUHBI (Yyueo-
HOI'0 Kypca)

11.1 Obs3aTesnbHasA IUTEPaTYpa

No bubnmorpaduueckoe onvucanue Tun (yueOHUK, KonuuecTBo B
/T yaeOHoe rocobue, | Oubamorexe
yueOHo-
METOMYECKOE T10-
cobue, mpakTUKyM,
J1p.)
OBuapoB A. O. MeTo010TUsl HAYyYHOTO MCCIIE0- 9BC
BaHwus : yueOHuk / A. O. Ouapos, T. H. OBuaposa. "ZNANIUM.
- 2-¢ w3x., uchp. u jpon. - Mocksa : UHOPA-M, COoM"
2023. - 310 c. : wi. - (Beicmiee obpazoBanue. Maru-
cTparypa). - URL:
https://znanium.com/catalog/product/1913251 (nara
! obpamenust: 21.02.2023). jg Pexxum nmoctyma: Dnek- YueOmmK
TPOHHO-OMOINOTEUHAs cucrema
"ZNANIUM.COM". - ISBN 978-5-16-109918-6 . -
TeKcT : ANEeKTPOHHBIH.
URL:
https://znanium.com/catalog/product/1913251
boym I'. JI. Merononorust HAQy4HOTO UCCIAEAOBAHUS YuebHuk
(B KaHIMIATCKUX M JOKTOPCKUX IHCCEPTAIUsIX) :
yuebnuk / I'. JI. boym, B. U. PazymoB. - Mockaa :
NH®PA-M, 2022. - 227 c. : un. - (Beicuiee o6pa3o-
BaHUeE. Acniupanrypa). - URL: 9BC
2 | https://znanium.com/catalog/product/1844374 (nara "ZNANIUM.
obpamenus: 02.06.2022). - Pexxum moctyma: Diek- CoM"
TPOHHO-OMOINOTEUHAs cucrema
"ZNANIUM.COM". - ISBN 978-5-16-014584-6. -
TexcT : AeKTPOHHBIH.
URL.: https://znanium.com/catalog/product/1844374
11.2 lonojiHuTEIbHAS JIUTEPATYPA M y4eOHbIe MATepHaJIbI (ay1H0-, BUAEON0COOH s
H p.)
e (ong Hayunoit oubmuorexu TI'Y:
Ne bubnuorpagpuueckoe onucanue Tun (yuebnuk, | KommuectBo B Oub-
n/m yuebHoe mocobue, JNOTEKE
y4eOHO-
METOAMYECKOE
rnocooue, MpaxKT-
KyM, ayHO-, BH-
JI€0-TIOCOOUS U
Ap.)
[IycteinauKOBa, E. B. Merononorus Hay4yHOro
uccnenoBanus : yued6. mocodbue / E. B. Ily-
CTBIHHUKOBA ; YIIbsIH. TOC. YH-T. - CapaToB : Aif
1 |[IIm Dp Meama, 2018. - 126 c. - URL: | Yuebnoe nocobue | IBC "IPRbooks"
http://www.iprbookshop.ru/71569.html  (mara
obpamenus: 03.03.2020). - Pexum pgoctyna:
Iudposoit obOpazoBatenbHblli  pecypc [PR




Ne Bubnuorpaduueckoe onucanue Tun (yueOnuk, | KommuectBo B Ou6-
n/m ydaeOHOe mocodue, JUOTEKE
yueOHo-
METOINYECKOe
nocodue, MpaxKTH-
KyM, ayJiuo-, BU-
JIe0-TI0CO0HS U
J1p.)

SMART. - ISBN 978-5-4486-0185-9. - Tekcr :
3JIEKTPOHHBIN.
URL.: http://www.iprbookshop.ru/71569.html

[TemepoB I'. Y. Metononoruss HayuyHoro uc- [ Yue6noe nocooue | DbC «IPRbooks»
cienoBanus : yue6. mocobue / I'. U. Ilemepos,
O. H. Cno6oTtuukos. - Mocksa : UHcTUTYT MU-
poBbix tmBmiam3anui, 2017. - 311 c. - URL:
http://www.iprbookshop.ru/77633.html  (mara

2 obpamenusi: 03.03.2020). - Pexxum pgocryma:
Hudposoii obOpazoBatenbHbiii  pecypc IPR
SMART. - ISBN 978-5-9500469-0-2. - Tekcr :
3IIEKTPOHHBIM.
URL: http://www.iprbookshop.ru/77633.html
COT'JTACOBAHO
Jupektop Hay4dHO# OUOIHOTEKH A.M. AcaeBa
(noonucy) (U.0. Damunus)
«_» 20 T
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11.3. Ilepedyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu "UHTEp-

Web of Science [DnexTpoHHBI pecypc] : MyIbTUAMCHUIUINHAPHAS pedepaThBHas 0a3a
JIAHHBIX. Philadelphia:  Clarivate  Analitics, 2016. Pexxum  pocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc.,aHri.;

Scopus [Dnexrponnslii pecypc] : pedepatuBHas 6a3za mannbix. — Netherlands: Elsevier,
2004. — Pexxum roctyma : scopus.com. — 3aril. ¢ 3kpaHa. — f3. pyc., aHrL;

Elibrary [OnexktponHslii pecypc]| : HaydHasi 31eKTpoHHas Oubarorexa. — Mocksa : HOb,
2000. — Pesxxum nocryna : elibrary.ru. — 3ari. ¢ ’3xkpana. — SI3. pyc., aHri.;

Springer Link [DnexTponHnsiii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — 3. anri.;

Science Direct [DnexkTpoHHBIH pecypc] : KOJUICKIUS JICKTPOHHBIX KHHUTI HM3/1aTC/IbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pesxum mocryma : sciencedirect.com. — 3aru. ¢
9KpaHa. — 3. anriL.;

Cambridge university press [DaeKTpoHHBIH pecypc] : *KypHaibl uzgareabcrsa. — Cam-
bridge: Cambridge university press, 2018 . — Pexxum goctyma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

NEICON [DnexTpoHHBII pecypc] : aeKTpoHHast HHPOpMAIus : apXuB HAYYHBIX JKypHa-
noB. — Mocksa : HOMKOH, 2002. — PexxuMm noctyma : neicon.ru/resources/archive. — 3arir.
¢ 9KpaHa. — SI3. pyc., aHrI.

11.4 [lepeyeHb NPOrpaMMHOI0 odecredeHnst

Ne
n/n

KoanuecTBo
JUIEeH3HH

PexBu3uTHI 10TrOBOpa (1aTa, HOMEP,
CPOK JIeHCTBHS)

Haumenosanue I10

1398 Horosop Ne 690 ot 19.05.2015r., cpok

JiecTBUs - OECCPOUHO

Windows

Office Standart 1398 Horosop Ne 690 ot 19.05.2015r., cpok
neiictBust - G6eccpouno; [loroop Ne

727 ot 20.07.2016r., cpok AeHCTBUSA -

06eccpoyHo

11.5 Onucanne MarepHaJbHO-TeXHHMYECKOH 0a3bl, HEOOXOAMMOM I OCYILIeCTBJIe-

HHSA 00pa30BaTEJBLHOIO NMPOLECCa M0 AUCHHUILIMHE (MOLYJII0)

HaumenoBanue 060- =
[
OBAHHBIX y4eOHbIX . N 3
pya y dakTuyeckuii aj- = g =
Kka0uHeToB, J1200paTo- - =I®
N pec y4eOHBIX Ka- - o =
Ne | pwmii, macrepckux u ap. | IlepeyeHb OCHOBHOIO = o 2
OuHeTOB, JJadopa- o T =
n/m | 00bEeKTOB I POBe- odopynoBanust . =| = Z
TOpHH, MacTep- S 5 S
JEeHHUSA MPAKTHYECKHUX = S =
CKMX M Jp. = = 3
1 JIA0OPATOPHBIX 3a- S
HATHH
VYuebHas aynutopus | CTonbl  y4eHHUYECKHE
JUIS TIPOBEJIEHUSl 3aHfA- | ABYXMECTHbIE (MOHO-
TUW JEKIMOHHOTO THUIA. | 65I0K), cTon mpernona- | 445020, Camapckas
1 | YyeOnas ayIqUTOpUs | BaTeIbCKUA , cryn | o0, 1. Tompsartu, | 85,6 80
JUI TIPOBEJIEHUS 3aHfA- | IPENoAaBaTeIbCKUM, yi1. Yiakosa, 59
THH CEMUHApCKOro TH- | JOCKa ayIUTOpHAast
na. YyeOHas ayautopus | (MenoBas), Kadenpa,




n/n

HaumenoBanue 060-
PY10BAHHBIX YYeOHbIX
Ka0uHeTOB, J1a00paTo-
pHii, MACTEPCKHUX U JIP.

00beKTOB /ISl IPOBe-
JAeHHUs MPAKTHYECKHUX

1 J1a0OpPaTOPHBIX 3a-

HATHH

IlepeyeHb OCHOBHOIO
o0opynoBaHus

dakTHUecKHii aja-
pec y4eOHbIX Ka-
OnHeTOB, J1a0opa-
TOpUi, MacTep-
CKMX M JIp.

Iliiomans, M2

KoJunuyecTBo
MOCATOYHBIX MECT

JUIl KypCOBOTO IIPOEK-
TUPOBaHUS  (BBINOJIHE-
HUS KypCOBBIX padoT).
VYyeOnas ayuTopus
UL TIPOBEICHUS TPYI-
MOBBIX U MHJWBU]yaJIb-
HBIX KOHCYJIbTaILIU .
YyeOunas ayIuTopus
IUIL TIPOBENICHHS 3aHs-
TUM  TEKYILIEero KOH-
TPOJISI U TMPOMEXKYTOU-
Hoit arrectaruu. (C-
801)

HPOCKTOP, 9KpaH.;
KOMITBIOTED, KAJTFO3H.

KomnbroTepHbiii  Kiacc.
VYyeOHnas ayuTopus
JUIsL TIPOBEJICHUS 3aHs-
THI JIEKUMOHHOI'O THIIA.
YyeOHnas ayIUTOpUs
JUIs TIPOBEJICHUS 3aHs-
THH CEMUHApCKOro TH-
na. YueOHasi ayauTOpHs
UL TIpOBEEHUs J1abo-
paTopHbIX paboT. Yued-
Hasg  ayauTopus Ui
KypCOBOTO TMPOEKTUPO-
BAaHUS (BBITIOJTHEHUS
KYPCOBBIX pabor).
VYuebHas ayIUTOpUs
JUIs TIPOBEAEHHUS TpyI-
MOBBIX U WHAUBUIYAIb-
HBIX KOHCYJIbTAINI
VYuebHas ayIUTOpUs
JUIS TIPOBEJIEHUS 3aHs-
THMN TEKYILETO KOH-
TPOJS W MPOMEXKYTOU-
HOW arrtectanuu. Kabu-
HET MH(OPMATUKH
(KOMIBIOTEPHBIE  KJIAC-
cel). (2-814)

[lepenocHoii
TOp , JKpaH., CTOJbI
YYEHUYECKHUE, CTOJ
MPEIOJABATEIbCKHIA,

crynbs, IIK ¢ BeIxo-
oM B ceTb VHTEpHET

MPOEK-

445020, Camapckas
00:1., . TonpsaTTy,
yi1. Yiakosa, 57

67,4

18

ITomemienue ans camo-
CTOATENbHOW  paboThI
obyyaromuxcs (C-916)

Ikadel, cTOdBI, CTY-
TbS, KOMITBIOTEPBI,
JMBaH

445020, Camapckas
00:1., 1. TonpsarTy,
yi1. Yiakosa, 59

19,1
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