MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.03

(uHOeKc OuCyuniuHbol)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MGTOI[I/IKa IMMOCTAHOBKH U NPOBCACHUSA SKCIICPUMCHTA

(Haumenosanue OUCYUNIUHbL)

10 HAITPABJICHUIO ITOITOTOBKU
15.06.01 MamuHocTpoeHue

HaIpaBJIEHHOCTH (TIPpOdUIIB)
CBapka, pOJCTBCHHBIC TIPOIECCHI M TEXHOJIOTUU

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
Oo6mas TpynoemMkocThb: 6 3E

Pacnpe)le.ﬂe}me aC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 1
dopma KOHTPOJIsA 3auer Hroro
Bun 3ansTuit
Jlexumnm 18 18
JlaGopaTopHble
[TpakTHyeckue 18 18

PyKkoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P

IIpomMexxyTouHast arrecranus

KonTakTHas pabora 36 36
CamocrosTenbHas paboTta 180 180
KonTpoib

Hroro 216 216




Pabouyto mporpamMmy cocTaBuiI(H):

[Tpodeccop aenapraMeHTa MarucTparypsl (OH3HEC-IPOrpamMM), TOKTOP SIKOHOMHYECKUX HaYK,
npodeccop, Casenkos [1.JI.

(OoadicHOoCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

PykoBouTeIb IenIapTaMeHTa MarucTpaTypsl (OU3HeC-porpamMm), KaHAUIaT SIKOHOMUYECKHX HaYK,
noueHt, [llepcrodurosa A.A.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUILUTHHBL:

OtcyTcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouass mporpamma nucuuiuiMHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro miana
HamnpasyieHus noarotoBku 15.06.01 MammHocTpoeHue

Cpok neiicTBusi padoueii mporpaMMsbl AucuMIIMHBI 10 «30» aBrycra 2024 r.

COI''TACOBAHO

3aBenyromiuii kadeapoit / pykoBoauTes b aenapramenta / TupekTop (PyKOBOIUTEIb) IEHTpa

« » 20 I.

(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acepanuu nenaprameHTa MarucTpaTypsl (OM3HEC-IpOrpamMm)

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ies1b OCBOEHUS JUCHMIUIMHBI — TEOPETHUECKU U NMPAKTHUECKU U3YyUUTh, U COPMHUPOBATD Y
00y4aromuxcsi HABBIKM HCIOJB30BAaHMS METOAOB IUIAHHUPOBAHUS OJKCIEPUMEHTa, cOopa u
cUCTeMaTH3allud [JaHHbBIX, YHUCICHHOM OOpabOTKM IOJIYYEHHBIX PpEe3yJbTaTOB U KOPPEKTHOH
MHTEPIIPETALIUU PE3YJIbTaTa SKCIIEPUMEHTAILHOTO HCCIIE0BaHUS

2. Mecto nucuuminabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a3preTC}I JaHHass AJUCHUIIIIMHA:
JAUCHUIINIMHBI MPEAbLIAYIICTO YPOBHA 06pa3013aH1/1;1.

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, TSI KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGOGXOI[I/IMO KakK

MpEaAICCTBYIOIICEC: IIOATr0OTOBKA n HaImMCaHuc AUCCCpTanuu, IIOAr0OTOBKA K caayc
TOCYAAapCTBCHHOI'O 3K3aMCHA, MOAIOTOBKA K C1a4YC KaHAUAATCKHUX 3K3aMCHOB.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

HNuagukaropbl
dopmMupyemsbie U
JOCTHKEHUS
KOHTPOJINpyeMble . I[lnannpyemble pe3y/bTaThl
KOMIIeTeHIIH A
KOMIIeTeHIINH (ko 1 o0yueHust
(Ko 1 HAMMEHOBaHUE)
HaWMCHOBAHHE)
(OIIK-1) crocoOHOCTBIO HAyYHO - 3HaTh: TPUHIUIIBI HAYYHOTO
000CHOBAHHO OII€HUBATL HOBBLIE 000CHOBaHHS U OILIEHKH HOBBIX
pelieHus B 00JIacTH MOCTPOCHHS pelieHuit B 001acT MOCTPOCHUS U
u MOJICIIUPOBAHUS MallIHH, MOJICJIMPOBAHUS MAIIIUH, TPUBOJIOB,
MIPUBOJOB, o0opynoBaHus, 000pyIOBaHUsl, TEXHOIOTUYECKUX
TEXHOJIOTHYECKUX  CHCTEM | CHCTEM U CIEIUATU3UPOBAHHOTO
CIELHaTU3UPOBAHHOTO MaIIMHOCTPOUTEIBHOTO
MaITUHOCTPOUTEIHLHOTO 000opyI0BaHus, a TAKXKE CPEACTB
000py/lOBaHus, a TaKKE CPE/ICTB TEXHOJIOTHYECKOT'0 OCHAIIICHUS
TEXHOJIOTHYECKOI0  OCHAIlCHUS IPOU3BOJICTBA
MIPOU3BOJICTBA YMeTh: HaydHO 000CHOBaHHO

OLCHUBATHh HOBBIC pemeHlxm B
00JacTy MOCTPOCHUS U
MO}IGHHpOBaHI/IH MallluH, HpI/IBO)IOB,
000pyIOBaHUsl, TEXHOJIOTUYECKUX
CUCTEM U CHeHI/IaJ'II/ISI/IpOBaHHOFO
MAaIIHHOCTPOUTEIBHOTO
000py/IOBaHUs, a TAKIKE CPEICTB
TEXHOJIOTHYECKOTO OCHAIIIEHUS
MIPOM3BOJICTBA

Brnagers: HaBbIKAMU HAYYHO
000CHOBAHHO OIIEHUBATH HOBEIE
pelIeHus B 00JaCTH MOCTPOCHHUSI U
MO}IGHHpOBaHI/IH MallluH, HpI/IBO)IOB,
000pyIOBaHUs, TEXHOJIOTUYECKUX
CUCTEM U CHCIHATN3HUPOBAHHOTO
MaIHI/IHOCTpOI/ITCHLHOI‘O




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHI[UH
(koA 1 HAaMMEHOBaHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIu i
(xom u
HaUMEHOBAHHE)

IlnannpyemMble pe3ybTaThl
o0y4eHust

0o0opynoBaHus, a TAKXKE CPEICTB
TEXHOJIOTMYECKOTO OCHAILICHUS
IPOU3BOJICTBA

(OIIK-2) criocoOHOCTRIO
dbopMyIUpOBaTh M peniaTh
HETHUIIOBLIC 3a7a4u
MaTeMaTH4eCcKoro, (pU3nIEcKoro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTHYECKOTO,
AIEKTPOTEXHUYECKOTO XapaKTepa
MpY MPOEKTUPOBAHUH,
M3TOTOBJICHUH U SKCIUTyaTalluu
HOBOM TEXHUKH

3HaTh: HETUIOBBIC 33/1a4U
MaTeMaTU4eCKOro, PU3NYECKOro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTMYECKOTrO,
3JIEKTPOTEXHUYECKOIO XapakTepa npu
IPOEKTUPOBAHUU, U3TOTOBICHUU U
AKCIUTyaTallii HOBOM TEXHUKHU

YmMmeTh: hopMynupoBaTh U peuaTh
HETHUIIOBBIC 337]a4l MAaTEeMaTH4ECKOTO,
(bu3MUecKoro, KOHCTPYKTOPCKOTO,
TE€XHOJOTMYECKOr0,
ANEKTPOTEXHUYECKOTO XapaKTepa npu
MPOCKTUPOBAHUH, U3TOTOBJICHUU U
JKCILTyaTaluu

Bnanets: HaBbIKamMu
MaTeMaTUYeCKOTo, PU3NIECKOro,
KOHCTPYKTOPCKOTO,
TEXHOJIOTUYECKOT O,
3JIEKTPOTEXHUYECKOIO XapaKkTepa npu
MPOEKTUPOBAHUM, U3TOTOBJICHUU U
AKCIUTyaTalliid HOBOM TEXHUKHU

(OIIK-5) cmoco6HOCTH
IUTAHKPOBATH U IIPOBOIUTH
9KCIIEPUMEHTAIbHBIE
UCCIIENOBAHMS C ITOCTIELYFOIIMM
aJIEKBaTHBIM OLIEHUBAHHEM
HOJTY4aeMbIX PE3yIbTaTOB

3HaTh: 3a/1a4M MIIAHUPOBAHUS U
IKCTIEPUMEHTAIBHBIX MCCIICIOBAHUMN C
MOCJIETYIOUIUM aJ€KBATHBIM
OIICHUBAHUEM IOTy4aeMbIX
pE3yNnbTaTOB

YMeTh: IIIaHUPOBATh U IPOBOJIUTH
JKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHMUS C
MOCJIEIYIOIINM aJICKBaTHBIM
OLICHUBAHUEM I101y4aeMbIX
pe3yabTaToOB

Brnagets: HaBbIKaMU TUTAHUPOBAHUS U
IKCTICPUMEHTATBHBIX MCCIICIOBAHUN C
MOCJIEIYIOLIUM aJIeKBaTHBIM
OIICHUBAHUEM ITOTy4aeMBbIX
pe3yIabTaTOB

(TTK-3) crmocoOHOCTH co3aBaTh U
peaTn30BEIBaTh COBPEMEHHBIC
TEXHOJIOTHYECKUE METOJIBI,
IIpUEMBI 1 000PY0BaHHE IS
MOJTyYeHUsT HEPa3beMHBIX
COCIMHEHUN U30EIIUN U3
METaJUTMYCCKUX H
HEMETAJUTMYECKUX MAaTepUAIOB

3HaTh: COBPEMEHHbBIE
TEXHOJIOTHYECKHUE METO/IbI, TPUEMBI U
o0opynoBaHue AJsl MOTYUYCHHS
HEpPa3bEMHBIX COCUHEHUHN U3IEITHI
W3 METAIUIMYECKUX U
HEMETAJUIMYECKUX MaTEPUATIOB

YMeTh: co31aBath U PCAIN30BbIBATH
COBPEMEHHBIC TEXHOJIOT'MYCCKUC




dopmMupyembie U

HNuauxkaropsl

JOCTH/KEHHA
KOHTPOJINpYeMble . I[InanupyemMble pe3yJbTaThl
KOMIIEeTeH I il
KOMIIeTeHIINH (ko 1 o0y4eHust
(Ko 1 HAUMEHOBAHME)
HaUMEHOBAHHE)

METO/Ibl, IPHEMBI 1 000pYyI0BaHKE
JUTSL TIOJTyYEHUS HEPa3beMHBIX
COCTUHEHUN U3EIIUN U3
METAIUIMYECKUX U HEMETAIUINUYECKUX
MaTepHaJIOB

Biagers: coBpeMeHHBIMU
TEXHOJIOTHYECKUMHU METOJIAMH,
nprueMamMu 1 000pyIOBaHUEM ISt
MOJIYYEHUS] HEPA3bEMHBIX
COCAMHEHHIN U3IEINI U3
METAJUIMYECKUX U HEMETAJUTMYECKUX
MaTepUajoB




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIA
Moayasb . HanmenoBanue TeM 3aHATHI
yueOHoi . Cemectp |O0bem, .| banabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
(pasaen) (yueoHoli paGoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 2
Pounb skcnieprMenTa B pOBEICHUU HAYYHOTO
M CCJIEJOBAHMUSI
Cp 10
ITP 6 KommiekT otueToB no
[TocTpoeHue MeKTPOHHBIX TAOIHIL SIS MPaAKTUYECKUM
WCXOJIHBIX JIaHHBIX SKCIIEPUMEHTA pabotam
Cp 10
Jlex Dransl NPOBEAECHUS YKCIEPUMEHTATBLHOTO 2
Cp HCCIIEI0BAHUS 10
Meroanka W3mepeHnue pe3ynbTaToB U MOJTyYeHHE
MMOCTAaHOBKHU U HKCIIEPUMEHTATbHBIX TaHHBIX 1
TIpOBEACHHA | [Tp 2 KomriekT otyeToB 1o
PKCIIEPUMEHTA|
KoMmrmbroTepHas MOJIEIb sl KpUTepHst Xu- [PAKTHICCKIM
KBajpar pabotam
CP 10
Jlex CraTucTHYECKHE METOBI OIleHKH 2
CP JIOCTOBEPHOCTHU IKCIIEPUMEHTAIBHBIX TAHHBIX 10
I1P 4 KommiekT oTueToB no
KoMIibroTepHas MoJIesb Uit KpUTEPHs [PAKTIICCKIM
Kpamepa-VYomma paboram
CP 10
Jlex KommnbroTepHbie cucteMbl 00paboTKH 2
CP CTaTUCTUYCCKUX JAaHHBIX 10




®opMbI TEKYLIETO

Bun . KOHTPOJIA
Moayasb . HanmenoBanue TeM 3aHATHI
(pazien) yueOHoi (yaeBHoii paGoTbI) Cemectp |O0bem, .| banabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
padoThbI OLICHOYHOI'0
cpeacTsa)
I1P 6 KommiekT oTueToB no
KomnbroTepHas MoJienpb 11 KpUTepus [IPAKTUICCKUM
«yrioBoe npeodpazoanne Oumepay paboram
CP 10
Jlek Knaccudukanus cTaTHCTUYECKUX METOIOB U 2
CP 00J1aCTh UX IPUMEHEHUS 10
I1P 2 KommiekT oTueToB no
[TnanupoBanHue sKcriepuMeHTa u 00paboTka [IPaKTHYECKAM
JIAHHBIX C TIOMOIIBIO TPEKO-TATHHCKHUX paGotam
KBaJIpaToB
CP 10
Jlek [TocTpoeHue >7IeKTPOHHBIX TAOJIUIL SISt 2
CP 00paboTKHU pe3yabTaTOB HKCIIEPHUMEHTA 10
I1pP 4 KommiekT oTueToB no
CP CpaBHHUTENBbHBIN aHATN3 KPUTEPUS XU- 10 PaKTHYECKUM
kBazpat u kputepus Kpamepa-¥Yoamnma paGotam
Jlex [IpoBeneHme 3KCIEPUMEHTA C TTOMOIIBIO 2
CP MMUTAIMOHHON MOJIEIN 10
TP 4 KommnekT otuetoB no
CP [TocTpoeHrne UMHUTALITMIOHHON MOJAETHU JIst 10 [IPAaKTHYECKUM
MOJTYYEHUST CTATUCTUYCCKUX JAHHBIX pa6otam
Jlex OToOpakeHue ¥ UHTEPIpETAIS Pe3yIbTaTOB 2
CP IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS 10
1P [TocTpoeHue MOJIEIH IIEKTOPATBLHOTO 2 KommiiekT oT4eTos no
Cp npoiiecca — yTOYHeHHast KOMITbIOTepHAst 10 [PaKTHICCKIM
paboTam

Mozeins [laynca




Bun
yueOHoi
padoThI

Monyab
(pa3neun)

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

®opMbI TEKYLIETO
KOHTPOJIA
Cemectp |O0bem, .| banabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
OLIEHOYHOI 0
cpeacrsa)

CP

HOI[FOTOBK& K 3a4CTy

10 Bomnpocs! k
[MPOMEKYTOUHOMN
aTTecTalluu

Hroro: 216

Cxema pacueTra uToroBoro 0as1a

PopMBI TEKYIIETO KOHTPOJIS

YcnoBus gomycka

Kpurepnn 1 HOpMBI OLICHKH

3aH_II/ITa OT4YCTa 110 HpaKTquCKOﬁ pa60Te Breimonnenue

NPaKTUYECKOH  paboThI
Ha  KOMIIBIOTEpE |
Hpe/CTaBICHNE
paboTaroniero
IPOTPAMMHOTO TIPOIYKTa
IPEero/IaBaTesto

OneHka  «3a4TeHO»  CTaBUTCS  CTYAEHTY, NPOSBHUBIIEMY  3HAaHHUSA
IIPOrpaMMHOT0 MaTepHalia, OOHapyKUBIIEMY NMOHUMAaHHUE U MPAKTUYECKOE
UCIOJIb30BaHUE y4eOHOr0 MaTepuana, WM JONYCTUBLIEMY HETOUYHOCTH B
OTBeTEe, HO 00Ja/alEeMy HEOOXOAUMBIMU 3HAHUSMU U YMEHMSIMH JJISl UX
YCTpaHEHUs IPU KOPPEKTHPOBKE.

OleHKa «HE 3a4T€HO» CTABUTCS CTYAEHTY, HMMEIOLIEMY CYIIECTBEHHbIE
npoOensl B 3HAaHUM OCHOBHOTO MaTepuaja IO Iporpamme, a Takxke
JIOTTYCTUBIIEMY NPHUHUUIUAIbHBIE OUTMOKH NPU U3JI0XKEHUH MaTepHaa.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax wu3ydeHMs JUCHMIUIMHBI «METOJMKA TIOCTAHOBKM W  IPOBEACHUS
OKCIEPUMEHTa» MPEIYCMOTPEHO MCITOJIb30BaHKE CIICAYIONIMX 00pa30BaTEIbHBIX TEXHOJOTHIA:
® TCXHOJOTHS TPATUIMOHHOTO OOYYCHHS: JICKIMM W [PAaKTHYCCKHEe paboThI,
camocTosITeNbHas paboTa;
® TEXHOJIOTHS MPOSKTHOrO OOYUCHHS: peaIM3allis U 3aIlUTa OTYETOB IO MPAKTHUCCKUM
paboTram.

6. MeTonuyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI
PexoMeHaanuu 1Mo NOoAroTOBKeE K JJEKIUOHHLIM 3aHATHAM

N3yueHne NUCUUIUIMHBI TPeOyeT CHCTEMAaTUYEeCKOrO M IOCIIEAOBATEILHOIO HAKOIIJICHUS
3HaHUM, CJIeZJ0BaTENIbHO, POILYCKH OT/EIbHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH IIPEIMET.

B Xxone NEeKIMOHHBIX 3aHATHI PEKOMEHIYeTCs KOHCIIEKTHpPOBaTh y4eOHBIH Marepual,
oOpalasi BHUMaHUE Ha KaTeropuu, GOpMyJIMPOBKH, PACKPBIBAIOLINE COJIEPKAaHUE TE€X UM MHBIX
ABJICHUM M IPOLIECCOB, HAYYHBIE BBIBOJBI U INPAKTUYECKUE PEKOMEHIALMH, ITOJIOKUTEIbHBIN
ONBIT B OpaTOpCcKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabouMX KOHCIIEKTax IOJs, Ha
KOTOpPBIX JleJlaTh IMOMETKM W3 PEKOMEHJOBAHHOW JIMTEPATYpPHl, IONOJHSIOIIME MaTepHall
IOPOCIYIIAHHOM JIEKLIMH, a TakXke IMOAYepKHUBAIOIEe OCOOYI0 BaXKHOCTh TEX WIM MHBIX
TEOPETUYECKUX II0JIOKEHUM. 3azaBaTh IPENOJABaTEII0 YTOYHSIOLIME BOIPOCHL C ILEIbIO
YSICHEHMSI TEOPETUYECKUX TOJIOKEHUM, Pa3pELICHUs] CIIOPHBIX CUTYalUH.

B xome moaroTroBku K JIEKIMAM HM3Y4YMTh OCHOBHYIO JIUTEPATypy, O3HAKOMHTHCS C
JIOTIOJIHUTEIBHON JINTepaTypol, nyoaukanusMu B VIHTEpHET-UCTOYHHMKAX, NEPUOIUYECKUX
m3ganusax. [lpm 5TOM y4yecTb pEKOMEHIAIMHM MperojaBaTeNss W TpeOOBaHUS y4eOHOH
nporpaMmmsl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIMH, Jiefasi B HEM COOTBETCTBYIOIIUE 3alIUCH U3
JUTEpaTyphl, PEKOMEHJOBAaHHON MPENOAaBaTEIEM U NIPEAYCMOTPEHHON y4eOHON IporpaMMoii.

CTyneHT MOXEeT [ONOJHUTh CIHMCOK HCIOJIb30BAaHHOW JIMTEPAaTypsl COBPEMEHHBIMU
UCTOYHMKAMH, HE IIPEACTABICHHBIMH B CIHMCKE pPEKOMEHJOBAHHOW JIMTEPATypsl, U B
JabHEMIIEM HCIOJb30BaTh COOCTBEHHBIE IOATOTOBJICHHBIE YyueOHble MaTepuaibl Ipu
HAIMCaHUM KYPCOBBIX U BBIMMYCKHBIX KBAIM(PHUKAIIMOHHBIX paloT.

PexoMeHaannu o NOArOTOBKE K NMPAKTHYECKUM 3aHATHAM

CryznenTam cienyer:

® 10 OYEPEAHOTO MPAKTHUYECKOIO 3aHATHS [0 PEKOMEHJIOBAHHBIM JINTEPATYPHBIM
HMCTOYHHKAM TpOopaboTaTh TEOPETUUYECKUM MaTepHall, COOTBETCTBYIOIIEH TEMBbI
3aHATHUSA;

® TIpU MOATOTOBKE K MPAKTHUECKUM 3aHSATHUSM CIeAyeT 00s3aTeNbHO UCTIONB30BaTh HE
TOJIBKO JICKITUH, YUYEOHYIO JINTEPATYPY, HO U JPYTUE UCTOUYHUKH;

e B Hayaje 3aHIATUM 3aJaTh MPENOJABATENI0 BOMPOCHl MO MaTepUally, BhI3BaBLIEMY
3aTPyJHEHUS B €r0 NOHMMAHUM U OCBOCHUM IIpU PELICHUM 3aJad, 3aJaHHBIX IS
CaMOCTOATEJIBHOTO PEIICHUS;

® Ha 3aHATUHM JOBOJMTH KAXIYK 3aJady [0 OKOHYATEIbHOTO  PEIICHUS,
JEMOHCTPHUPOBATh MOHMMAHHUE TMPOBEJACHHBIX pAcdyeToB (aHAIMU30B, CHUTYyaIlHii), B
cllydae 3aTpyJIHEHUI o0palaThCsi K MpenoiaBareito.

J7ist TOro 4TOOBI MPAKTUUECKHUE 3aHATHS MPUHOCHIN MaKCUMAILHYIO TIOJb3Y, HEOOXOAUMO
MIOMHHTh, YTO YIPAKHEHHE W PEIICHUE 3a7ad MPOBOIATCS IO PACCMOTPEHHOMY Ha JIEKIHSX
MaTepualy ¥ CBs3aHBI, KaKk TMPaBUJIO, C JAETajJbHBIM pa300poM OTAETBHBIX BOIPOCOB
JEKIMOHHOro Kypca. Crnemyer NMOAYEpKHYTh, YTO TOJBKO ITOCJIE€ YCBOEHHUS JIEKIIMOHHOTO
Marepuaia ¢ OINpEeACICHHOW TOYKHM 3peHHus (a MMEHHO C TOM, C KOTOpPOM OH H3iaraercs Ha
JEKUUAX) OH OyJeT 3aKperIsiThCS CTYIEHTOM Ha MPAaKTUYECKUX 3aHATUSAX KaK B pe3ylbTaTe
oOCYXXJIeHUSI ¥ aHalu3a JCKIMOHHOTO MaTepuana, TaKk U C MOMOIIBIO PEUICHUS MPOOIEMHBIX



cutyauui, 3agad. [Ipu 3THX yCIIOBUSX CTYIAEHT HE TOJbKO XOPOLIO YCBOUT MaTepHall, HO U
HAy4YUTCsl IPUMEHATHh €r0 Ha IPAKTHKE, a TAKXKE IOJIYYUT JOMOJIHMUTEIbHBIA CTUMYJN (KM 3TO
OUYEHb BaXKHO) JIJIsl aKTUBHOM MPOPadOTKH JIEKIUH.

[Tpr camMOCTOATENIFHOM pEIICHUH 3a/1a4 HY>KHO OOOCHOBBIBATH KaXKABIH 3Tal peIIeHUs,
UCXOJSl U3 TEOPETHUUECKUX IMOJOXKEHUH Kypca. Eciau cTyeHT BUIUT HECKOIBbKO MyTel perieHus
npobaemsl (3a7au), TO HY>)KHO CPaBHUTh MX W BBIOpaTh camblii pannoHainbHbIN. [lone3no mo
Hayaja BBIUMCICHMM COCTaBUTh KpaTKUW IUJIaH peuieHus mnpobiemsl (3amaun). Pemienue
npoOJEMHBIX 3a/1ay WIM MPUMEPOB CIIEAYET M3JIaraTh MOAPOOHO, BBIYMCICHUS pacIoyiaraTh B
CTPOTOM TOpSIAKE, OTHENsIsl BCIIOMOTaTeNibHbIe BBIUMCICHHUS OT OCHOBHBIX. PemieHusi npu
H€O6XOI[I/IMOCTI/I HYXHO COIIPOBOXAAaTb KOMMCHTAPUAMH, CXCMAaMH, YCPTCIKAMH U PUCYHKAMU.

CrnenyeT HMOMHHUTBH, YTO pEIICHUE KaXIAOW ydyeOHOM 3aJayd JOHKHO JOBOAMTHCS 10
OKOHYATEJIbHOTO JIOTMYECKOT0 OTBETA, KOTOPOro TPEOYeT YCIOBHE, M IO BO3MOXHOCTH C
BbIBOJIOM. [lonmyueHHBIH OTBET CielyeT MPOBEPUTH CIIOCOOAMU, BHITEKAIOMIMMH M3 CYILECTBa
naHHOW 3amaun. llonme3Ho Takke (ecmd BO3MOXKHO) peliaTh HECKOJIBKHMH CIIOCOOaMH U
CPaBHHUTbH IOJIYYCHHBIE pe3ylbTaThl. PelieHue 3ajad NaHHOTO THUIA HYKHO TMPOJOJDKATH N0
PUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH UM HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJCTBA
1 OIIK-1, OIIK-2, OIIK-3, OIIK-4, [1K- | KoMIuieKT OT4ETOB MO MPaKTUYECKUM
1 paboram 1-8
Bomnpocsl k 3auety 1-69

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTepHaJbl, HeOOXOAMMBbIE IJs1 TEKYIIero
KOHTPOJIA

7.2.1 KOMILIEKT 0TYETOB MO MPAKTHYECKHUM padoTaM.

IpakTnyeckoe 3ansitue Nel. IlocTpoeHne 31eKTPOHHBIX TAOJMI AJIS MCXOAHBIX JAHHBIX
JIKCIIEPUMEHTAa

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

OnucaresbHass uHpopManoHHass Mojeab. Ha nepBoMm atane uccienoBaHusi o0ObEKTa
WINA TIpolecca OOBIYHO CTPOUTCS oOIucaTeiabHas MHPOpPMALMOHHAs Mojenb. Takas Mozeib
BBIJICJISIET CYLIECTBEHHBIE, C TOYKH 3PEHMS LEJIEH NPOBOAMMOIO MCCIECIOBAaHUA, MapaMeTpbl
00BEKTa, a HECYIIECTBEHHBIMU ITapaMeTpaMu IpeHeOperaer.

®opmanu3zoBanHasi MoJeJb. Ha BTopoMm stane co3maercst popmann3oBaHHasi MOJENb, T.
€. omnucareiabHas HMHPOPMALMOHHAS MOJENb 3alMCHIBAETCA C IOMOIIbI  Kakoro-iuoo
dopmanpHOTO s3bpIKa. B Takol Monmenu ¢ moMomibio (Gopmyi, ypaBHEHHH WM HEPaBEHCTB
bukcupyrorcs (GopManbHble COOTHOUICHUS MEXIY HauyalbHBIMM M KOHEYHBIMHU 3HAYEHUSIMHU
CBOMCTB OOBEKTOB, a TAK)KE HAKJIAAbIBAIOTCA OTPAaHUYEHHUS Ha JIONYCTUMBIE 3HAUEHUS 3THUX
CBOJNCTB.

OpHako Janeko He BCerjga yaaeTcsi HalTh (OpMyJibl, SIBHO BbIpa)arolIHe HCKOMBIE
BEIMYMHBI Yepe3 HCXOAHble MAaHHble. B Takux cioy4asx MCHONB3YIOTCA NPUOIMKEHHBIE
MaTE€MaTUYECKHE METO/IbI, II03BOJIAIOIINE MOIYy4aTh PE3YNIbTAThI C 33 JaHHON TOYHOCTBIO.

KomnblotepHass mopgeas. Ha TperbeM sTame HeoOXoaumo  (opMann30BaHHYIO
MH(OPMALIMOHHYIO MOJENb Mpeo0pa3oBaTb B KOMIIBIOTEPHYIO MOJIENb, T. €. BBIPa3UTh €€ Ha
MOHSITHOM I KOMIIbIOTEpa si3bIKe. CyIIECTBYIOT pa3IN4HbIE IIyTH TOCTPOECHUSI KOMITBIOTEPHBIX
MOJCIEH, B TOM qHCIe:
- CO3/1aHUE KOMITBIOTEPHOM MoJient B (hopMe NMPOEKTa Ha OAHOM M3 SI3bIKOB IIPOTrpaMMHUPOBAHMS;
- MOCTPOEHHE KOMITBIOTEPHOW MOJENIU C MCIOJb30BAHUEM 3JIEKTPOHHBIX TAOJIMIl WU APYTUX
OPUIOKEHUH: CUCTEM KOMIIBIOTEPHOTO YEpueHHs, CHCTEM YIpaBieHHs O0a3aMu JaHHBIX,
reonH(OPMAaIIMOHHBIX CUCTEM U T. 1.

B mnpomecce co3maHUs KOMIBIOTEPHOM MOJENM TOJIE3HO pa3paboTaTh  YAOOHBIH
rpaduueckuit UHTEpQEIic, KOTOPHIN MO3BOJIUT BU3YAIU3UPOBATh (POPMANbHYIO MOJIENb, A TAaK¥Ke
pealn30BaTh MHTEPAKTUBHBIM JMAJOr 4YEJOBEKAa C KOMIIBIOTEPOM Ha JTale MCCIEA0BaHUs
MOJIEIIN.

KomnbioTepHblii 3xcnepumMenT. YerBepThlil 3Tanm uccienoBaHUs WHPOPMALMOHHOM
MOJIEJIA COCTOUT B MPOBEIECHNH KOMIBIOTEPHOI'O dKCIEpUMEHTa. Eciin KOMIBIOTEPHAsT MOJIEIb
CYILIECTBYET B BUJIE ITPOEKTA HA OJTHOM M3 SI3bIKOB IPOIPaMMHUPOBAHUS, €€ HYKHO 3allyCTUTh Ha
BBITNIOJTHEHNE, BBECTU UCXOHbBIE IaHHBIE U MOJIYUYUTh PE3YyIbTATHI.

Ecin xoMmnbroTepHas MOJENb UCCIENYETCs B IPWIOKEHUU, HAPUMEP, B AJIEKTPOHHBIX
TabJIMIax, TO MOXXHO MOCTPOUTH AHarpaMmy WiIH TpaduK, MPOBECTH COPTHUPOBKY U MOMCK
JTAHHBIX WM MCIIOJIb30BATh JPYrUe CleUaTn3UpOBaHHBIE METOIbI 00PaOOTKH JaHHBIX.



[Ipy wucCnonab30BaHUM TOTOBOM KOMIBIOTEPHOM BHU3YaJbHOW HWHTEPAKTUBHOM MOJETH
HEOO0XO/IMMO BBECTHM HMCXOJHBIC IaHHBIEC, 3allyCTUTh MOJIENb Ha BBINOJHEHHE W HaOJII0AaTh
U3MEHEHHE 00BEKTa U XapaKTePU3YIOUINX €ro BEIHUHH.

B BupTyanpHBIX KOMIBIOTEPHBIX Ja0OPAaTOPHSIX MOKHO TNPOBOAUTH 3KCIIEPUMEHTHI C
peasibHbIMH 00bekTamMH. JlJii 3TOro K KOMIIBIOTEPY HPHUCOEAMHSIIOTCS aTYUKH H3MEPEHUs
¢u3nueckux MmapaMeTpoB (TeMIepaTypbl, NaBJICHUS, CHIBI W Jp.), JaHHbIE HW3MEPEeHUi
nepejaloTcss B KOMIBbIOTEp U 00pabaThIBalOTCS CHEUMaIbHOW mporpammoil. Pe3ynbTarsl
IKCIIEpUMEHTa B BHJE TalOmHil, rpaduKoOB U JUarpaMM OTOOpa)KaloTCsl HA HKpaHE MOHUTOpA U
MOTYT OBITH pacreyaTaHbl.

AHaJM3 MOJYyYEeHHBIX Pe3yJ1bTATOB H KOPPEKTHPOBKA HcceayemMoil Moaenu. [IsaTeiii
3Tal COCTOUT B aHAJIM3E MOIYUYECHHBIX PE3YJIbTAaTOB U KOPPEKTUPOBKE HccieayeMoil moaenu. B
Cllyuae HECOOTBETCTBHUS pPe3yJbTAaTOB, MOJIYYEHHBIX MpPH HCCIEIOBAHUM HH(OPMAIIMOHHON
MOJIeJIH, M3MEpsieMbIM IapaMeTpaM pealbHbIX OOBEKTOB MOXKHO CJeNIaTh BBIBOJA, 4YTO Ha
HpeIbIAYIINX Tanax MOCTPOSHUS MOAETH ObLTN JOMYIIEHB! OITHOKH WJIM HETOUHOCTH.

Hanpumep, mnpu NOCTpOEGHUU ONUCATEIBHON KAYECTBEHHON MOJENIU MOTYT OBITh
HETPaBUIIBHO OTOOpaHbI CYIIECTBEHHBIE CBOWCTBA OOBEKTOB B Mpolecce (popManu3anuu MOTyT
ObITh AOMylIeHbl OmMOKH B QopMmynax U T. A. B 3Tux cioyyasx HEOOXOAMMO MPOBECTU
KOPPEKTUPOBKY MOJEIH, IPUYEM YTOUHEHUE MOJEIN MOXKET IPOBOAUTHCS MHOTOKpPATHO, IOKa
aHAJIU3 PE3yNIbTaTOB HE MOKAXET UX COOTBETCTBHE N3Yy4aeMOMY OOBEKTY.

ITocTpoenne 31eKTPOHHON TA0IULBI A1 CTATHCTHYE6CKOH 00padOTKH pe3yJIbTaTOB
JKCIepUMeHTa (MpPOBepPKa CTATHCTHYECKOH OJHOPOJHOCTH JKCIEPUMEHTAIBHOH U
KonTpoJbHoii rpynn Ha0/1101eHuil)

A B C D E
KommuectBo KomngectBo
KomnyectBo KommuectBo . .
- . 6ai10B I-TO 0a10B I-ro
0amioB I-ro 0aiioB I-ro

Howmep CTYJIEHTa CTyJEeHTa cTyjcHTa CcTyicHTa

KOHTD. I'p. 10 | dKCHep. Ip. 10 KOHTP. TP- JKCIED. TP-
IocJie ocJIe
SKCIEPUMEHTA | HKCIIEPUMEHTA

HKCIIEPUMEHTA | SKCIIEPUMEHTA
1 12 9 13 15
2 19 19 21 31
3 23 8 24 17
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 9 10 10 23
9 27 37 29 50
10 42 39 45 51
11 44 13 44 21
12 31 37 32 51
13 47 26 46 49
14 11 12 10 22
15 43 39 44 50
16 34 27 35 49
17 40 14 41 22
18 13 39 17 52
19 22 9 20 16
20 37 19 41 29
21 29 43 30 52




A B C D E
KommuectBo KommgectBo
KomugectBo KomnnuectBo . .
0aJIII0B I-TO 0aJl10B I-r0 GaL108 I-ro 0aL108 I-ro
Howmep CTyIEHTa CTyJeHTa CTyACHTa CTyACHTA
KOHTD. TP. JKCIIEp. TP.
KOHTp. TP. I0 | 3KCHEp. I'p. 110 Hocie Hocie
AKCIIEPUMEHTA | SKCIIEPUMEHTA
DKCIIEPHMEHTA | SKCIIEPUMEHTA
22 41 30 45 50
23 14 16 15 23
24 31 41 32 51
25 42 27 42 49
26 10 44 12 52
27 36 31 38 50
28 40 15 43 26
29 29 45 33 52
30 8 42 11 52
31 33 9 34 17
32 16 33 19 51
33 50 46 52 52
34 35 10 35 15
35 49 49 50 52
36 37 28 39 51
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
40 39 44 41 50
41 49 52
42 37 47
43 11 20
44 29 42
45 41 51
46 32 52
47 47 52
48 13 26
49 50 52
50 35 50
51 43 52
52 15 22
53 39 51
54 36 51
55 48 52
56 13 25
57 46 52
58 24 32
59 10 16
60 14 23
Cpeonee 29,5 28,4 31,0 39,2
Jucnepcus 158,56 184,81 160,10 191,30
Cpeonee Bwuuucnsiercs mo ¢opmyne =CP3HAU (B2:B61) ¢ mnocnenyronmum

TUpaxkupoBanueM 1o crondmam C,D,E




Jucnepcusa  Bermcnsgercs 1no  ¢gopmyne =JAUCII (B2:B61) ¢ mnociexyromum
TUpakupoBanueM 1o crondmam C,D,E
Te xe nanHbIe ¢ MpeoOpa3oBaTh B TAOJIHILY MTOPSIKOBBIX JaHHBIX C MOPSIKOBOM IMIKAJIOMH,
UMEIOIIeH 3aaHHoe Yrciio rpananui (3, 5, 7). K nmomyueHHo# Tabiuile Ha CIeIyIONIeM 3aHsITHI
OyzeT MPUMEHEH KPUTEPHI XHU-KBaJIpaT.

IpakTnueckoe 3ansitue Ne2. KomnborepHasi Mojesib 1Js1 KpuTepusi Xu-KBajapart

Llenb paboThI: nocmpoums NEKMPOHHYIO mabauyy, onpeoensouyro
00OHOPOOHOCMb/HEOOHOPOOHOCb  08YX CMAMUCMUYECKUX BblOOPOK HA 3A0AHHOM YPOBHE
BHAYUMOCTU D.

3ajanue Ha pelIeHue 3a1a4u

B kadectBe mpumMepa paccMaTpUBAIOTCS JIB€ BBIOOpDKH IO pe3yjbTaram
o0cie0BaHus TPYIII yYalIuXcs.

Cpencreamu MS EXcel BBIUHCIAIOTCS 3HAUCHHE KPUTEPHUSI XM-KBaJpaT U OMPEACIIAeTCs
CTETEeHb YBEPEHHOCTH B OJHOPOIHOCTH/HEOIHOPOJHOCTH BBHIOOPOK Ha 3aJaHHOM YPOBHE
saaunmoctu p=0,05 (p=0,01).

I1lnan BbINOJIHeHUsI PadoOThI

1.  BriOepure ncxoHbie BEIOOPKH.

2. Tloctpoiite BrurcauTenbHyto Tabmuiy B MSEXcel.

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

4. Chopmynupyiite BbIBOJ O CTATUCTHUECKON 00HOPOOHOCHU/HEOOHOPOOHOCIU 8bIO0POK.
OObsicHUTE UX pa3Inyue.

Conep:xaHue oT4yeTa
l. TUTYyNbHBIN JIHCT.
Il. HasBanue u niens paboThI.
II. Pe3ynbTaThl BEIIOIHEHUS paOOTHI
V. 3axiroueHue
V. [Tpunoxxenus

IIpakTyeckoe 3ansaTue Ne3.

Komnbrorepuas moaesb 1 kpurepusi Kpamepa-Yanua

3ananme: HeoOxomumo mnpumeHuTs Kputepuil Kpamepa-Yasmua, oOCHOBaHHBIM Ha
CTaTHCTHUKE, JUIsSl IPOBEPKU FMIIOTE3bI pABEHCTBA MATEMATUYECKUX OXKHIaHUN UCTIOIb30BaTh.

Kpurepuii Kpamepa-VYamua uMeeT mpo3pauHblii CMBICT — pa3HOCTh BBIOOPOYHBIX CPEIHUX
apu@MeTUYecKux s JBYX BBIOOPOK JEIUTCS Ha €CTECTBEHHYIO OLEHKY CpEeIHEro
KBaJIpaTHUECKOTO OTKJIOHEHUS 3TOM pa3HOCTU. ECTECTBEHHOCTh yKa3aHHOM OLIEHKH COCTOUT B
TOM, YTO HEU3BECTHBIE CTATUCTUKY TUCHEPCUU 3aMEHEHBbl UX BBHIOOPOYHBIMU OlLleHKamu. U3
MHOTOMEPHOM LIEHTPaAIbHOMN MPENEIbHON TEOPEMBI U U3 TEOPEM O HACJIEIOBAaHUM CXOAMMOCTH
BBITEKAET, YTO MPH POCTe 00BEMOB BBHIOOPOK pacmpeneneHue cratuctuku T Kpamepa-Yoamua
CXOJUTCS K CTaHJAPTHOMY HOPMaJIbHOMY pacIHpeleIeHUI0 C MaTeMaTH4ecKuM oxunanueM 0 u

nucnepcueit 1. Urak, npu cnpasemmsocty H, 1 Gonpumx o6bemax BIOOPOK pacrpenesieHue

cratucTuku T mpubIMXkaeTcs ¢ HOMOIIbIO CTAaHIAPTHOI'O HOpMaJIbHOTO pacnpezeneHus O(x), us
TaOJIUI] KOTOPOTO ClIeAyeT OpaTh KPUTUUECKHUE 3HAUCHHUSL.

N3 ckazaHHOro BBINIE CIEAYET, 4TO NpUMeHeHue kputepus Kpamepa-Ysimua He MmeHee
000CHOBaHO, yeM npuMmeHeHue kpurepus CTblojeHTa. J[OMONIHUTENBHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa aucnepcuit D(X)=D(Y).

P acpCACIICHUC CTAaTUCTUKU T He saBusgercs pacupecaciiCHUECM CTBIOI[CHT&, OJHAaKO H
pacrpeieieHue CTAaTUCTHKU t, KaK I[IOKa3aHO BBIIIE, HE SBISETCS TaKOBBHIM B peallbHBIX
CUTyallusiIX.



(mutara w3 yueOumka OpmoBa B.M. http://orlovs.pp.ru/stat.phpIlokazano, uto
IPEINOCHUIKH JABYXBBIOOPOUHOTo Kputepus CThIOAEHTa, KaK MPaBHJIO, HE BhIMONHAIOTCA. Jls
MPOBEPKH  OJHOPOJHOCTH MaTEeMaTHUYECKUX OXHUAaHUW BMecTo Kputepus CrblojieHTa
mpeyiaraeTcsl UCIoab30BaTh Kputepwii Kpamepa-Yamua. OOCy)AaroTcs HenmapaMeTpHYecKue
KPHUTEPUH TSl IPOBEPKU TUIIOTE3bI OAHOPOTHOCTH PYHKIIMI pacTIpeIeICHHUS. )

IpakTnueckoe 3ansitue Ne4.

KomnbrorepHasi Moge/ib I KPUTEPHUS «yIJI0Boe npeodpa3zoBanue @uinepay

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJEINb ISl KpUTEpUs «YTIIOBOE MpeoOpazoBaHUe
Duniepar.

JUis OUEHKM CTaTUCTUYECKOH OJHOPOJHOCTH XapaKTEPUCTUK SKCIEPUMEHTAIBHOW U
KOHTPOJILHOM TPYHN HCIONB30BaTh KputTepuii ®Dumepa. Bribop kputepus mnpousBeneH Ha
OCHOBaHUM pekoMeHjauui npeaioxkeHHbix J[.A. HoBukoBbIM B «CTaTUCTHYECKHME METOIbI B
[Earorn4ecKuxX MCCIEIOBAHMIX», U CBSI3aH C TEM, YTO JAHHBIA KPUTEPH MMO3BOJISIET CAENIATh
3aKJIIOYEHHE O CTAaTUCTMYECKOW OJHOPOJHOCTU/HEOAHOPOAHOCTU OXKUIAEMBIX CPEIHHUX
3HaueHUMN (MaTEeMAaTUYECKOTO OKHUJAHUS) UCCIEAYEeMOro MoKa3areisi IpU TOM, YTO JUCIEPCUU
BBIOOpPOK pasznuyarorcs. Pasnuuue nucnepcuii ObLIO BBISBICHO Ha IEpBOM 3Tarne 00paboTKU
JAHHBIX, U CTAJIO MPENATCTBUEM JIJISl IPUMEHEHUS TPAAUIIMOHHOTrO t-kputepust CThIOJEHTA.

B knure J[.A.HoBukoBa MCII0OIb30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 Juid t-kputepus,
YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO W JA€T MPUOTU3UTENbHBIC pe3ylnbTaThl. Vcnoap3oBanue
3HaueHuss Txp=1,96 ypoBHs yBepeHHocTH 95% roBOpUT O TOM, uYTO 00BEM BBIOOPKHU
IpeJoiaraeTcsa O4eHb 00JabpIIMM (0003HaYaeTCs MPOCTO KaK OECKOHEUHBIH, TO €CTh PeUb UIET O
IpeebHOM 3HAaYE€HUH NIPU BO3pacTaHUK 00beMa).

AJITOPUTM OIpPENEICHHUs] JIOCTOBEPHOCTU COBMAJEHUN M Ppa3IU4Uil XapaKTEpUCTHK
CPaBHUBAEMbIX BBIOOPOK JJISl SKCIIEPUMEHTAIbHBIX JIaHHBIX, U3MEPEHHBIX B IIIKaJ€ OTHOILEHHH,
¢ oMo1bto kpurepus duinepa BKIIOYAET CAEAYIONINE II1aru:

1. BeruuciuTsb 171 CpaBHUBAEMBIX BBIOOPOK Toyn— IMIIMPUUYECKOE 3HAUEHHE KPUTEPUSL.

2. CpaBHUTH 3TO 3HAYEHHUE C KPUTHUECKUM 3HAUYECHUEM.

IIpakTyeckoe 3ansaTue NeS.

I[InanupoBaHue 3KcnepuMeHTa M 00padOTKAa JAHHBIX C NMOMOIILI0 JIATHHCKUX H
IrPEeKO-TATHHCKHX KBA/IpaTOB

3aganue: CulaHMpoBaTh JKCIEPMMEHT M 00padoTaTh JaHHbIE € IOMOIIBIO
JIATHHCKMX M TPEKO-JIATUHCKUX KBA/IPaToOB

[Ipeanonoxxum, HarpuMep, YTO SFKCIEPUMEHTATOP HMCCIEAYET BIUSHHUE ISTH Pa3IMYHBIX
(dbopMyIn B3pBIBUATOM CMECH, HCIOJIb3YEMBIX MPU MPOM3BOACTBE JUHAMMTA, HA HAOII0JAEMYIO
cuny B3peiBa. CMmech MO KaxAoW U3 (OpMysn MPUTOTABIMBAETCS M3 MApTUU CHIPBS, 00BEM
KOTOpPOM MO3BOJIIET IMPOBEpUTH He Oosiee mstu ¢opmyi. [laiee cMecH NPUTOTaBIMBAIOTCS
HECKOJIbKUMH ONEepaToOpaMu, KOTOPhIE MOTYT CYIIECTBEHHO pazIU4aThcs MO KBATU(UKAIUUA U
onbiTy. Takum 00pa3oMm, OKa3bIBaeTCs, 4YTO IIJIaH HKCIEPUMEHTa JOJDKEH IPEeayCMOTPETh
«yCpeIHEHUe» BIUSHUS JBYX BHEIIHUX (PAKTOPOB — MApTUH CBIphS M omeparopoB. [lmaH,
MO3BOJIAIOIINN PEIIUTD 3Ty 3a7jaqy, COCTOUT B TOM, UTOOBI IPOBEPUTH KaXAYI0 POPMYITy CMECH
B TOYHOCTU OJUH Pa3 B KaXKJOW MapPTUU ChIPbSI B TOUHOCTHU IO OJHOMY pa3y KaXIbIM U3 MSATH
omneparopoB (tabnm. 1). Takoil TuTaH Ha3pIBaeTCA JIATUHCKUM KBajgpaToM. OTMETHM, dYTO
HAOIIO/IEHUST PACIONIOKEHBI KBaIpaToM, a IsTh Gopmyn (00paboTok) 0003HAUECHBI TATHHCKUMU
oykBamu A, B, C, D u E — 3TuM u 00BsCHsETCS Ha3BaHUE «JIATUHCKHUM KBaapat». BumgHo, 4TO
KaK MapTHH CHIPbsI (CTPOKH), TAK M OMEPATOPHI (CTOIOIIBI) OPTOrOHATBHBI 00pabOTKaM.

Tabnuna 1 - JlatuHckuit kBagpart A 3aga4u 0 popMysiax B3pbIBYaTON cMecH


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

Oneparopst
[Tapruau
CHIPbS
i 2 3 4 5

I A=24 B =20 C =19 D =24 E=24
2 B =17 C =24 D =30 E =27 A=36
3 cC=18 D =38 E=26 A =27 B =21
4 D =26 E =31 A=26 B =23 C =22
5 E =22 A=30 B =20 C=29 D =31

JlaTuHCKME KBaapaThl MPHUMEHSIOTCS JUIA TOTO, YTOOBI MCKIIOYHTH JIBa BHEIIHUX
HUCTOYHUKA HEOJHOPOAHOCTH, T. €. YTOOBl 0OECHeYuTh CUCTEMATUYECKOE TPYNIHUPOBAHHUE B
OJIOKM TO JBYM HampaBlIeHUAM. TakuM oOpa3oM, CTPOKH H CTOJIOIBI, B CYIIHOCTH,
MPEJICTABIISIIOT COOOM /1B OTpaHUYCHHS Ha PaHI0MHU3AIHIO.

B obmem cnyudae gaTMHCKUI KBajapat ais p (HakTOpOB WM JATHHCKUM KBagpaT pxXp —
5TO KBAJpaT, COCTOSANIMI M3 P CTPOK U P CTONOHOB. Kakgas M3 p? IOTyHarOIIMXCS SYEEK
COJICPKUT OJIHY U3 P OyKB, COOTBETCTBYIOIIUX 00pabOTKaM, MpuyeM Kaxaas OyKBa BCTpeUaeTCs
B KaXJOHW CTpOKE M KaXIOM CTOJIOLlE OJAMH U TOJbKO OAMH pa3. Huke naHbl npumepsl
JATUHCKUX KBaJPATOB:
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IIpakTuyeckoe 3ansitue Ne6.

CpaBHUTeIbHBINH aHATN3 KPpUTepUst XU-KBaapaT u kputepusi Kpamepa-Yanma

CpaBHUTBH pe3ylbTaThl MPOBEPKH CTATUCTHUYECKOH OJHOPOJHOCTH 3a/laHHBIX BBIOOPOK C
MIOMOUIBIO MOJEJIEN TOCTPOCHHBIX paHee i1 kputepueB Kpamepa-¥Yanua u xu-kBagpar.

(ITpaxTrueckue 3anstus 1 — 4).

IIpakTuyeckoe 3ansatue Ne7. IlocTpoeHrMe MMHUTAUMOHHOW MOJEJH JIS TOJYYEHUS
CTATUCTHYECKHX JTAHHBIX

MartemaTu4eckasi MoJe/ib NpoLecca

MareMatuueckoe MOJCIUPOBAHUE IIPOlLlecCa HAYMHACTCS C 3aJaHusl TEPEeMEHHBIX.
[lepemenHbIMU 3a/1al0TCs KOJIMYECTBEHHbBIC (bakTopsl, OTHCHIBAIOIINE COCTOSTHUE
MPOU3BOJICTBEHHONW cHUCTeMbl. OOOOIIMM TMpEACTaBICHUE CHUCTEMBI, YTOOBI OXBAaTUTh KIJIACC
MPOU3BOJIBHBIX TOCJEI0BATENIbHBIX MPOU3BOJICTBEHHBIX CHUCTEMbl. JTalbl MPOU3BOJICTBA OyIemM
MPENCTaBIATh KaKk cTaHmuu. COCTOSIHUE CUCTEMBl MACHTU(UIIMPYEM MapaMeTpoM t (IUCKpETHOE
Bpemsi). B mporecce mpousBocTBa UTepalys MOria Obl OBbITh DKBHUBAJCHTHA MHTEPBATy B OJUH
JieHb (MM OJTHA TPOU3BOCTBEHHAS CMEHA), U TOra t Oy/eT MOKa3bIBaTh KOJIMYECTBO JHEH (CMEH).
bynem omepupoBarh ¢ eIMHULIAMHU MPOAYKLUU U 3allaCaMU ChIPbS, «HE3aBEPUICHHON MPOTYKIIHI
¥ TOTOBOW MPOYKINH, H3MEPIEMBIMI B THX €IMHMIAX'. BBeneM cremyromue 0003HAYeHUs s
00IINX MOKa3aTeNel CUCTEMbl IPOU3BOJICTBA!

N — KOJIMYECTBO CTAHIIUN B MPOIECCE MPOU3BOJICTBA;

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) —He3aBepiiieHHAs TIPOIYKIIHSL, JOCTYIHAS /IS | CTAHIIMU B MOMEHT t;
Mozesnb MpOU3BOACTBEHHOM CHCTEMBI 33]1a€TCsI CACTEMOMN peKyppeHTHBIX Gopmyi (7.1 —7.5):

Crannus 1

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

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

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

W3 ypaBuuBanusg (7.1) BUAHO, YTO BBIIYCK MPOAYKIMH CTaHOUM | paBeH ee
MPOU3BOAUTENBHOCTU. YpaBHuUBaHue (7.2) ompegenser WIP, nocTynmHyto B MOMEHT t, Kak
(GYHKIUIO TTIEPEMEHHBIX, TTOJIYYCHHBIX B MPEABIAYITHNA MOMEHT BpeMEHU. A MMEHHO, KOJIWYECTBO
JIOCTYITHOW HE3aBEPIICHHOW MPOAYKIMH CTaHIMU 1 B MOMeEHT t, To ectb Wi(t), paBHO 3TOMY
KOJIMYeCTBY B mpeasiaynmii MmomeHT Wi(t) rumoc KOJHMYeCTBO HOBOW MPOAYKIIMH CTaHIUH | B
npeapaymuid MoMeHT P1(t-1) MEUHYC KOJTMYECTBO IPOAYKIIMH B3STOM ISl IEPEPAOOTKU CTAHITUCH 2
B mpenbiayiuii MomeHT Po(t-1).

B ypaBuenuu (7.3), 3amaercs o0beM MPOU3ZBOJCTBA AJsl CTaHIUN co 2-i 1o N-to. O0beM
MIPOM3BOJICTBA OTPAHUYMBACTCS] MPOU3BOAUTEIHHOCTHIO CTAHIIMMA WM KOJMYECTBOM JIOCTYITHOM
HesaBepieHHoit mponaykmuu (WIP). Otmerum, uto 3Hauenne WIP Bcerma HeoTpuuaTeiabHO.
VYpaBuenne (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beraucisier WIP st Bcex cranmuii kpome N-id.

1OTMeTHM, 9TO eMUHUIA IPOIYKIIMHA H3MEHSIETCSI, TIOCKOJIbKY OHA MPOXOUT Yepe3 CUCTEMY, SBIISSICH
BHauaje ChIPhEM, a B KOHIIE - 3aBEPIICHHBIM U3/ICIUEM.



VYpasuenue (7.5) BeUnCIseT 00bEM MPOU3BOJICTBA HA TIOCICIHEH CTAaHIIMK. Y paBHEHUS NS
WIP mnocnenHeil cTaHOUMM HE COCTaBIIACTCsS, IOTOMY 4YTO IIOCiI€ HEE I0JydaeTrcs TIOTOBas
MPOTYKLIHS.

B pexkyppeHTHBIX ypaBHEHMSX [Js BBIYMCIEHUS 3HAUEHUM NEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIpe/IeNICHbl 3HAYEHUS BCEX MEPEMEHHBIX st MoMeHTa t = 0. Bepxuuit npenen i t
HE YCTAaHOBJICH, HO IIPM MOJCIHUPOBAHUU OTOT IPEAEN 3a[acTCs HCCIEAYyEMbIM HHTEPBAJIOM
BpeMeHHU T, Ha3pIBa€MbIM BPEMEHHBIM TOPU30HTOM.

Ecnu nmpou3BOOUTENBHOCTH CTaHUMN WM3BECTHBI B IIPENENIaX BPEMEHHOIO TOPU30HTA, U
3a/laHbl HayaJbHbIE 3HAUEHHUs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO COCTaBJICHHas cUCTeMa
YPaBHEHUH MO3BOJISIET BBIUMCIUTD COCTOSIHUSI CUCTEMBI ISl JIFOOOr0 KOHEYHOI'O N1EPHOJIa BPEMEHH.
Kaxxnas nepeMeHHasi B MOMEHT BPEMEHU t 3aBUCUT TOJIBKO OT IMEPEMEHHBIX B MOMEHT BpeMeHH t-1
¥ BBIOPAHHBIX JOMOJHUTEIBHBIX MEPEMEHHBIX B MOMEHT BPEMEHU t, MBI MOKEM BBIYUCIIUTH BCE
IIEpEMEHHBIE 11 MOMEHTA t =1, 3aTe€M BBIYMCIIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak gajee J10 t =
T. Jlnsg Toro, 4ToOBI MEPEMEHHBIC PEIICHUS JIETKO MOJydYaluch B JIIOOOH 3aJaHHBIA MOMEHT t,
MIEPEMEHHbIE CIEAYeT YMOPSAOYUTh TaK, YTOOBl 3HAUEHUE KaXJOW Cleayloleld MepeMEeHHON
3aBUCEJIO TOJIBKO OT paHee BBIYMCICHHBIX IIEPEMEHHBIX. /[l paccMaTpuBacMOM CHCTEMBI
YPaBHEHUU 3TOT MOPSAAOK TAKOB:

Pl(t)’ Wl(t)' Pz(t), Wz(t), Pg(t),...

Cay4aiiHble mepeMeHHbIE

B npousBoACTBEHHOM mpuMepe, Kak B OOJBIIMHCTBE MUMUTALMOHHBIX MOJIEIEH, TOUYHBIE
3HAYEHUs HEKOTOPHIX IE€PEMEHHbIX HeW3BecTHbl. Hampumep, NpOM3BOAUTENBHOCTH CTAHLUHN
HEU3BECTHbI U SABIIAIOTCA CIy4YailHBIMU BEIMYMHAMH, MUMEIOIIMMHU 3aJlaHHOE pacrpezaeneHue. B
ciryuae Urpokos, «mepepadaTbIBaIOIIMX» CIUYKH, IPOU3BOAUTEIILHOCTH OIIPECIISINCh OpOCaHnEM
KyOuka. I103TOMy MPOM3BOAMTENBHOCT Kaxa0ro Mrpoka Ha KakIOW UTEpalyy ONpeaeisiach
CllyyalfHOM BEJIMYMHOM € JMCKPETHBIM PaBHOMEPHBIM pacIpelleIeHUEM, B HHTEpBaje LEJbIX
3Ha4yeHui ot 1 10 6.

B OGonee ofmem ciyyae mpeanosiaraercsi, 4YTo KaxkJas MPOU3BOJUTEIBHOCTh HMEET
HEKOTOpOE 3aJaHHOe pacrpenesieHre. Toraa MpOM3BOAUTENBHOCTh I-if CTAHIMM B MOMEHT t
ABJIACTCS pealu3alyedl CIIy4alHOM BEIMYMHBL, KOTOpas HMEET JaHHOE paclpelecHUE.
Pacnpenenenue MOXKET OBITh CBOUM JUTS KaKJ1I0pH CTaHIINH, TO €CTh

C.(t)~D.(t) omi=12,..n

anaB.Helme MOACJIUPOBAHUEM

Tenepb MOKHO OInHrCaTb IMPCACTABIICHHYIO BBIIIC HWIPY B TEPMHUHAX BBCIACHHBIX
MNEPEMCHHBIX. MOI[CJ'II/IpOBaHI/Ie HAaUYMHACTCA C 3alaHUA HAYaJIbHOI'O COCTOSAHUSA CUCTEMBI, KOTOPOC
ONpCACIIICTCS 3HAUCHUAMU IICPECMCHHBIX B MOMCHT t=0. B namem npuMepe:

P(0)=0, W,(0)=0, P,(0)=0, W,(0)=0, P,(0)=D0.

[Ipon3BOAUTENIFHOCTH TEPBOrO TMEpHoJa BHIOMpAIOTCS Kak 3HAYEHUS PAaBHOMEPHO
pacrpeieIeHHbIX CIy4allHbIX BETUYMH (OpOCOK KyOHKa):

C.=4 C,()=2, C,(2)=5.
[To ypaBHEHMAM MOJIENIN PACCUUTHIBAIOTCS 3HAYEHNUS IEPEMEHHBIX B | -1 Iepuon:
Pl(l) =4, Wl(l) =0, Pz(l) =2, Wz(l) =0, Ps(l) =2.

MopaenupoBanre 2- WTEpalld, C HOBBIMM  3HAYEHUSIMU MPOU3BOJMTEIILHOCTEN Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C,(2)=3, C,(2)=4, C,(2)=1;
R(@)=3 W(@2)=2 PR@=4 W@=0, R@=L

AHaJIOTUYHO MOAENUpPYeTCs 3-51 uTepanus:

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



RG) =L W=, PRE)=2 W(3)=3 PR(O)=1.

[Iporecc mpomoKaeTcsi MOCIe0BATENbHO, TOKa HE OYAET JOCTUTHYT BPEMEHHOU TOPU30HT
T =10.

MopneaupoBanue THHAMUYecKoii cucTembl B MS Excel

Bnauane monenupyercs mepexoi CUCTEMbI U3 COCTOSIHMSL B MOMEHT t=0 B COCTOsIHHE B
MoMmeHT t=1. [IpousBogutensHocTu 1-i, 2-i1 u 3-i1 ctanumii Moaenupyrorcs B Aueiikax B4,E4 u H4,
COOTBETCTBEHHO. B kaxmoil u3 »TuX s4eek 3amucaHa ¢opMmyia, 3agaronias pPaBHOMEPHO
pacipeieNIeHHYIO LEJI0UYUCIECHHYIO CIIy4YallHyI0 BETMYMHY B UHTEepBaJie oT 1 70 6:

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

B sueiikax 4-il CTpOKU MOJEIUPYIOTCS COOTBETCTBYIOIINE YPABHEHUS
Sueiika u hopmyna YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MUH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MIH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1anui

Hcnonp3yss MareMaTHYecKyl0 MoOJelnb, 3amaBaemyto ¢opmymnamu (7.1)-(7.5), moctpouTh
KOMITbIOTEPHYIO MOJI€JIb, IPOU3BECTH MOJEIHPOBaHUe paboTsl B TedeHne 100 cMeH Aiis pa3IuuHbIX
IIPOU3BOJCTBEHHBIX JUHUI. OLEHUTh CpPEIHUN BBIXOJ TOTOBOM MPOAYKLIUHU 3a CMEHY, U €ro
CPEHEKBAIpaTUUECKOE  OTKIOHeHHe.  OnpenenuTs  CpeAHHME  IOKa3aTead  KOJUYeCTBa
HE3aBEPIICHHON NPOIYKIIUH.

1) npou3BOACTBEHHON JMHHM COCTOSIICH M3 4 CTaHKOB, CllydaiiHas BEIMYMHA 3aJarolias
IIPOU3BOJUTENIBHOCTh KaXJIOT0 CTaHKa HMMEET pAaBHOMEPHOE paCHpElIeIeHUEe CO CpPEeIHUM
3HAUYEHUEM PaBHBIM 5 U 1ucnepcuei 4.

2) MPOW3BOJICTBEHHO!N JIMHUH, COCTOSIICH M3 5 CTaHKOB, ClydailHas BEJIMYMHA 3aJarolas
IIPOU3BOJUTENIBHOCTh KAKIOrO CTAaHKA MMEET TPEYroJIbHOE CO CPEIHHMM 3HAYEHHEM PaBHBIM 6 U
nucriepcueit 4.

3) MpOM3BOJICTBEHHOW JIMHUM COCTOSIICH M3 5 CTaHKOB, CllydaiiHas BEJIMYMHA 3aJArolias
IIPOU3BOIUTENILHOCTD KaX/I0I0 CTaHKAa MMEET HOPMAaJIbHOE paclpeieieHHe CO CPEIHUM 3HAUEHUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTnyeckoe 3ansitue Ne8. IlocTpoenme amarpaMM 0TOOpaXkalIMX Pe3yJabTAThI
IKCIepUMeHTAa

VII ®umepa npenHa3HayeHO JJIsi COINOCTABIEHUS JBYX BBIOOPOK 10 4acToTe
BCTPEYaEMOCTH MHTEPECYIOIEro rccienonarens s dekra.

(cpaBHEHUE IBYX BBIOOPOK, MPEACTABIEHHBIX U3MEPEHUEM IO TUXOTOMUYECKOM IIKaJIe)

Kpurepuii oneHnBaeT 10CTOBEPHOCTh Pa3IMYNil MeKAY NPOLEHTHBIMH J0JSIMH ABYX
BbIOOPOK, B KOTOPBIX 3aperucTPMpPOBAaH HHTepecyommii Hac 3gdeKT.

Cytp yrmoBoro mnpeoOpa3zoBanust Duiepa COCTOMT B IEPEBOAE MPOLEHTHBIX J0JIeH B
BEJIMYMHBI [IEHTPAJIbHOTO YIja, KOTOPBIA HM3MepseTcs B pajauaHax. bombliei mporeHTHOH noie
OyZeT COOTBETCTBOBATH OOJBIIMN YTOJl @, a MEHbIIEH J0Je - MEHBIIUH Yrojl, HO COOTHOIICHUS
3J1eCh HE JTHHENHBIC:

@ = 2*arcsin(+P),

rae P - npouieHTHas 105151, BhIpaykKeHHAs B 0JISIX €AMHUIIBI.

IIpn yBenu4yeHMM pacxXOXKIEHUs MEXAy yriamMu ¢l um @2 M yBeIWUYEHUS YHMCIEHHOCTU
BBIOOPOK 3HayeHHe KpUTepus Bo3pacraeT. Uem Ooubliie BeTU4YMHA OF, TeM Oojiee BEPOATHO, YTO
pa3ianuus JOCTOBEPHBI.



I'unoressl YII @umepa

Ho: osis nui, y KOTOPBIX MpOSBIsETCs UccleayeMblil aQQexT, B BeiOOpke | He Oomblie,
4yeM B BBIOOpKE 2.

H1: J{onst nuu, y KOTOPBIX MposBIsieTcs: uccineayeMblil 3¢ dekr, B BeiOopke 1 Gombie, uem B
BBIOOpKE 2.

Orpanunuenus YII @umepa

1. Hu ogHa U3 conocTaBiisieMbIX A0Jei He JOHKHA ObITH PABHOW HYIIIO.

2. BepxHuii mpenen B KPUTEPHUH @ OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJb YrOIHO
OOJIBIIMMH.

Hwxnuit npenen - 2 HaOmioeHUst B 0fHOW U3 BBIOOPOK. OMHAKO JTOIHKHBI COOMIONATHCS
CJIEIyIOIIE COOTHOILIEHUS B YUCICHHOCTH JIBYX BHIOOPOK:

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

n1=2 -> n>30;

0) eci B O/THOM 13 BEIOOPOK BCero 3 HaOJFO/ICHHS, TO BO BTOPOM JTOJDKHO OBITH HE MEHee 7:

ni=3 -> n>7;

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

ni=4 -> n>5;

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

B mpuHIMIe BO3MOXHO U COIOCTaBIEHHWE BBIOOPOK, HE OTBEYAIOIIUX 3TOMY YCIIOBHIO,
HarpuMep, ¢ COOTHOUICHHEM n1=2, N2=15, HO B ATHUX CIly4asX HE YAACTCS BBIABHUTH JOCTOBEPHBIX
pazJInumil.

YrioBoe npeodopasoBanue ®duiepa NpUMEHSETCS [UIsl CPaBHEHHS JBYX IMPOLEHTHBIX
JIOJIeH, IPU YCIIOBHUHM, 4TO UX cymMa coctasisieT 100%.

Y100CcTBO NMaHHOTO KPUTEPUS OYEBHIHO: OH MOXKET NPUMEHATHCS K KadeCTBEeHHbIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPHUMEHSIETCS K IMPOIEHTHBIM JIOJISIM
(KOoTOpbIE OYEHb PACIPOCTPAHEHBI B SKOHOMHUKE, IICUXOJIOTUH U MEJaroruke).

OrpaHuyenus /sl IPUMeHEHUs! YIJIOBOro npeodpazopanus Puinepa:

1. IlpoueHTHBIE JOMM AOKHBI OTpPaXXaTh BEPOSITHOCTh IOSIBJICHHSI COOBITUS B OJHOMU
BBIOOpKE, T.€. B CyMMe cocTaBisATh 100%.

2. Hu o;tHa M3 COTTOCTABIIIEMBIX JOJICH HE JOJKHA OBITh PAaBHOW HYITIO.

3. Huxuwuit npenen — 2 HabmoaeHus B 0JHOM U3 BBIOOPOK. [Ipu 3TOM HE0OX0AUMO, YTOOBI
BBIOOPKH YZOBJIETBOPSIN CIEAYIOLIUM YCIOBUSIM:

- €CJIM B OJJTHOM BBIOOPKE POBHO 2 HAOIOIEHHS], TO B APYTOM TOJKHO ObITh He MeHee 30;

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

- €CJIM B OJTHOM BBIOOpKE pOBHO 4 HaOII0/I€HHs], BO BTOPOIl TOJDKHO OBITH HE MEHEe 5.

IIpakTnueckoe 3ansaTue Ne9. IlocTpoenne rpeko-JIaTHHCKUX KBAJIPATOB U NPOBe/ieHUE
JANCIIEPCHOHHOI0 AHAJIN3A Pe3yJIbTATOB IKCIePHMEHTA

3agaHue: MOCTPOUTH TPEKO-JIATUHCKHE KBaJApaThl U MPOBECTH AMCIIEPCHOHHBIM aHalu3
pE3yJIbTaTOB dKCIIEPUMEHTA.

IIpoueaypa oueHuBaHUSA

OneHka BBIMOTHEHHON MPAaKTUYECKOM paboThl MPOBOAUTCS MO CIAEAYIOLIUM KPUTEPHUSIM:
Hanuuue Beeil cymecTBeHHOM nH(popMalu mo padore

TOYHOCTH M MOTHOTA MPEAOCTABISIEMbBIX CBEICHUI

HenpotuopeunBocTh NPUBOAMMOI HH(DOpMAIIH

[TpaBUJIBHOCTH MHTEPHPETALNII U BHIBOJIOB, KOTOPBIE ClI€TaHbI IO pe3yJbTaTaM padboThl
CreneHp JOCTMKEHUSI CTYIEHTOM ITOCTABJIEHHOM L1€TI1

O60CHOBaHHOCTH TPUMEHSAEMOTO PELICHHS

['pamMOTHOCTB (coaepKaTeIbHas ) UCIOIb3YeMbIX (POPMYIHPOBOK

NoookrwbdPE

Kpurtepuu oeHKH 3a OTYETHI 10 MPAKTHYECKUM paboTam:



— OLEHKA <«3a4TEHO» CTAaBUTCSA CTYJACHTY, KOTODPBIH IPOJEMOHCTPUPOBAT PE3YJbTAThI
BBIINTOJIHCHU A HpaKTH‘{eCKOﬁ pa6OTBI, COOTBCTCTBYIOIIHUEC MOCTABJIICHHBIM 3ajiladyaM, U NPCAOCTaBUJI
oT4eT, O(QOPMIICHHBIA HOJDKHBIM 00pa3oM W COAEPXKALIMH KPaTKoe ONUCAHHE IOJYYCHHBIX
pe3yIbTaToB,;

— OLCHKA «HE 3a4TEHO» CTABHUTCS CTYJCHTY, KOTOPBIA HE MPOAEMOHCTPHPOBAI PE3YIIbTAThI
BBIIIOJIHCHUS! TPAKTHYECKON pabOThI HJIM HE IPEICTABHII [10 HEW OTYET WIIM MPEACTAaBICHHBIH OTYET
HE COOTBETCTBYET TPEOOBAHUSM 110 0()OPMIICHHIO.

7.3. OneHouHble CpeACTBA /ISl MPOMEKYTOYHOW ATTECTAMH MO MTOraM OCBOEHHSI
JAMCIUTITHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 1
Ne Bonpocs! Kk 3a4ery
n/n
1 | OGuue noHATHS O HAYKE, €€ LesiX U (PYHKIHUAX U CYIIIHOCTHBIX IPU3HAKOB.
2 | Obuiee NOHATHE O METOAOJIOTUU HAYYHOT'O UCCIIEOBaHMs], €€ acleKTaX U (PyHKIUIX.
3 | CkpbITHE MEXaHU3MBbl HAYYHOTO TBOPYECTBA M ATHKA UCCIICIOBAHUS
4 | MaTepuanucTiyecKkas TMaJleKTUKa KaK TPaJULIMOHHAs METO10JIOTNYECKas OCHOBA
HAy4YHOT'0 UCCJIEI0BaHUS.
5 | I'Hoceonorust Kak METO10JIOrMYECKasi OCHOBA HAYYHOI'O UCCIIEJOBAHMSL.
6 | Jloructuueckue 3aKOHbl M JIOTUCTHYECKHE (DOPMBI MBIIIJIEHHUS KaK METOJI0JIOTHYECKUe

OCHOBA HAYYHOI'0 NCCJICAOBAHU .

CHCTEeMHO-CTPYKTYPHBIN NOJAXO.

7
8 | CuHepreTHueCKUi MOIXO/.
9 | AHTpononoruyeckuii MoaXo.

10 | 'epMeHEBTHYECKHIA MTOJIXO/.

11 | 'ymanucTuyeckuii (JINYHOCTHO-OPUEHTHPOBAHHBIN MOIXO0).

12 | KynapTyposiornueckuid HoJaxoj.

13 | Buyibl HayYHOTO MICCIIEIOBAHMS U MX CYIIHOCTb.

14 O6IJ_II/IG IMOHATHA O METOJAaX HAYYHOI'O UCCIICAOBAHUSA U UX KJIaCCI/I(l)I/IKaI_II/ISI.

15 | MeToasl SMIMPUYECKOTO UCCIIEOBAHUSI.

16 Mertoasl TCOPECTUUCCKOI'0 UCCIICAOBAHUS.

17 | BeiOop TeMbl M OpraHu3anys HayqYHOTO HCCIIEJOBAHUS.

18 | MeToauka ucciieJoBaTeaIbCKOi paboThI.

19 Coz[epxcaHI/Ie 1 pE3YyJbTAThI UCCICAOBAHM.

20 | CtpykTypa BeJICHUS TUCCEpPTAIIH.

21 | OcHOBHasl YacTh AMCCEPTALMOHHON PaOOTHI.

22 | OCHOBHBIE TIpaBWJIA IOJTOTOBKH PYKOIIMCH K TICYATH.

23 | HayuHas cTaThs.

24 | Metonuyeckue peKOMEH/Ialllu.

25 | Te3nchl TOKIAIOB M BBICTYIIIICHUH.

26 | Kakue ypoBHHM HCClIeIOBaHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buasl HaOMr0meHNS OBIBAIOT?

28 | B ueM 3aKkir04aroTCcsi OCHOBHBIE (DYHKIIMM M HEJJOCTATKH HAOIIOACHUsA?

29 | B gyem cocTosIT 0COOEHHOCTH DKCIIEPHUMEHTA?

30 | Kakwne ObIBalOT BHJIBI SKCIIEPUMEHTA?

31 | K xakoMy ypOBHIO Hay4YHOTO MCCIIEAOBAHUS OTHOCUTCS MBICIICHHBIN KCTICPUMEHT?

32 | KakoBo 3HayeHue ¢hopMaan3aiiy B HAy9HOM TO3HAHUN?

33 | KakoBa ¢yHnkuus abctparupoBanusi?




Bonpocs! k 3auery

n/n

34 | B ueM cOCTOUT OrpaHMYEHHOCTh a0CTpaKINK?

35 | Kakue ObIBatOT BUJIbI HHIYKIIHH?

36 | Ha3oBute cnennuyeckue 4epThl HAYYHOT'O UCCIICAOBAHMSL.

37 | Hayka kak ¢opma OOIIECTBEHHOTO CO3HaHUS, COLMAIbHO 3HAYMMOM JEATEeNIbHOCTH,
CpeACTBO npeobpa3zoBaHus 00IIECTBA M TMYHOCTH.

38 | CtpykTypa 1 QYHKIIMU TCOPHUH.

39 | Posib 1 MECTO PAKTUKHU B IO3HAHUM MUPA M B HAYYHOM HCCIIEIOBAHUU.

40 | PackpoiiTe B3auMOCBsI3b (QWIOCOPCKOM ¥ HAy4HOH MeTomonoruu. KakoBbl —uX
IPUHLIUIHAIBHBIC OTIINYUA?

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

42 | laliTe XapaKTEPUCTUKY CYOBEKTHOCTH HAYYHOH METOIOJIOTHH.

43 | ITokakuTe HCTOPUUYECKUM XapakTep CPeACTB HAYYHOI'O aHAJIN3A.

44 | Kakue KpuTepuu HAyYHOCTU 3HAHUS aKTyaJU3UPOBAIUCH B MOCTKJIACCUYECKOW HAyKe U
noyemy?

45 | OTMeTbTe KOHIENTYalbHbIE OCHOBBI MHTETPAIMM HOMOTETHYECKOH M Hueorpadudeckoi
METOOJIOTMH B COBPEMEHHON HayKe.

46 | laliTe XapakTEpPUCTHUKY METOJOJIOTUYECKON KyJIbType Hay4yHOro aHainuza. Yem
orpenensercs: npodecCHOHANN3M HAYYHOTO CTHIISI aHAJIN3a?

47 | B yem cocrour mnpoOiema «ipenesnoB Hayku»? Kakue OCHOBBI M INPEINOCBUIKU IS
BO3HUKHOBEHHUS «IIPEIEJIOB HAYKH» MOXKET COAEepkKaTh B ce0e METOJ0JIOTHYECKUH aHaIn3?

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

49 | Ha3oBute cnienn(uKy Hay4HOH rUNOTE3bl Kak (opMbl 3HaHUSA. OXapaKTepU3yHWTe MPOLECC
BBIJIBUKEHHUS TUIIOTE3bI U €€ MMPOBEPKH.

50 | Packpoiite cnennuky mpoBepKr UCTHHHOCTH HAYYHBIX TEOPUI B 3aBUCHMOCTH OT CTETICHU
ux hopManuzanuu.

51 | Kakue npeioxenust (hakTbl) B HAyKE MOT'YT Ha3bIBaThCsl IPOTOKOJIbHBIMU?

52 | Kakue QyHKIIMU B HayKe BHINOIHSET MPOIEypa HHTEPIPETAIHN?

53 | Kakue cBoicTBa CUCTEMBI TO3HAHUS XapaKTEPU3YIOTCS TEPMUHAMH «MMMaHEHTHOCTb) U
CUMILTUIUTHOCTHY»?

54 | PackpoiiTe MeXxaHu3M BIMSHUS HAYYHOM METO0JIOIMH Ha MPOLECC TEOPETUYECKOTO
MTO3HAHUS.

55 | ITokakuTe B3aMMOCBSI3b METO/I0JIOTUH M UAEOJIOTUU HAa TEOPETUUYECKOM YPOBHE MMO3HAHHUS.

56 | IloaroToBeTe KpaTKyK XapakTepUCTHKY oOmiero 3ambicia TeMbl:  OcobeHHocTH
OMOJIOTHYECKOT0 MCCIIEJOBAHUSI.

57 | ApryMEeHTHpPOBAaHO U3JIOKUTE MpoOIeMy, OOBEKT, IpeaMeT, Leib, 3aJa4d U TUIOTE3y
HCCIIEIOBaHMUSI.

58 | CocraBbTe miad cOopa HHGOPMAIIHHU IO TEME.

59 | HazoBuTe yciaoBuUs MOTydeHHsI OObEKTUBHOW OIICHKH IICUXOJIOTO-TIEJarOTHIECKUX SBICHUH
U TPOLIECCOB U BO3MOKHBIE MPUYHMHBI OIIUOKH NPH OLICHUBAHUH.

60 | Ilepeunciute TpeOOBaHUS K POIIEType MPOBEACHUS TECTUPOBAHHSL.

61 | Oxapakrepu3yiTe JOCTOMHCTBA METOJIOB HAOIOJICHHS U SKCIIEPUMEHTA.

62 | BeigenuTe MpeanoIoXKUTEIbHBIN MPEIMET W3YUEHHUS B CIEAYIONIMX HCCIEeI0BATEIbCKIX
TeMax: (opMHUpOBaHME AapTUCTU3MA KaK »3JEMEHT IOJATOTOBKM OyAyIlllero Ieaarora;
TOTOBHOCTh K CAMOpPa3BUTUIO Kak IeJib OOpa30BaHMS;, HCIOJIb30BaHHWE HOBBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHH B IPOOIEeMHOM 00yUEHHH.

63 | ChopmynmupyiiTe TeMy H OOBEKT HCCIICIOBAHMUS, B KOTOPOM BBIJICTICH CIICTYIONIUH MPEMET:

IIeJarorntdycCKue yCJIOBI/IH aJarrTanuu 3apy6e)KHI>IX FYMaHI/ICTI/I‘-IeCKI/IX CUCTCEM O6p8.30BaHI/I$I
K 0COOCHHOCTSIM POCCUHCKON JIEHCTBUTEILHOCTH.




Ne Bonpoce! k 3a4ery
n/n

64 | Yem 00BsACHSETCS BO3MOXXHOCTh MHOTHX PA3JIMYHBIX MHTEPIPETALUN OAHOTO M TOTO K€
negarorunyeckoro Qaxra?

65 | Yem oTIMYAOTCS JIOTHYECKAsl M XY0KECTBEHHO-00pa3Hasi HHTepupeTamus?

66 | OO0bsicHUTE, KaK MHUHHMHU3UPOBATh BIHUSHUE JIMYHOCTHOrO (hakTopa HMHTEpIpeTaTopa Ha
pe3yabTaThl HHTEPIPETAIHH.

67 | Beipa3zuTte oIHY U Ty K€ MBICIbL (HampuMep, 0 HeOOXOAUMOCTH AU(HEPEHITMPOBAHHOTO U
WHIMBUYAIIHOTO TOAX0/1a K YYAIIHMCs) UCTIONb3Ysl pa3Hble CTHIIN W3JIOKCHUS: HAyUHBIH,
y4eOHO-TIeJarOTHYECKU I, TTOMYJISTPHBIM.

68 | CocTaBUTh KOHCIEKT HAYYHOM CTAThH.

69 | Ilpoananu3upoBaTh MPABUIBHOCTE O(OPMIICHUS HAy4HOH pabOTHl (JUILUIOMHOW pPabOTHI,
JTUCCEPTALIVH ).

7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpoBeIeHust
Cemectp . Kpurtepun u HOpMBbI OLICHKH
NMPOMEKYTOUHOI
aTTecTaluu

OneHka «3a4TeHO0» BBICTABIIETCS B Cllydae €Clli
CTYZIEHT, OTBEUasi Ha BOIIPOC CBOOOIHO ONEPUPYET
TEPMHUHOJIOIHEN, TPAMOTHO CTPOUT CBOKO peyb,
OTBET OCHOBAH HA U3YYEHUU HE TOJIKO yUeOHOH,
HO U HayYHOM JIUTEPaTypbl U HOCUT OCMBICIICHHBIH
XapakTep, a He XapaKTep «3a3yOpuBaHUA», IPU
9TOM CTYJIEHT JIOJDKEH BBICKA3bIBAaTh COOCTBEHHYIO
1 3auer MO3UIMIO IO HanboJIee CIIOPHBIM BOIIPOCAM.
CTyZIeHT NOJHOCTBIO PAaCKPBIBAET IIOCTABICHHBIN
BOIIPOC M OTBCYACT HA I[OHOHHHTGHLHLIﬁ BOITPOCKHI

«3adYTCHO»

OneHka «He 3a4TEHO» BBICTABISETCS B TOM
cllydyae, eCJId CTYACHT He OTBEYaeT Ha BOIPOC,
1100 OTBET HOCUT XapaKTep «OOPBIBOUHBIX»
3HaHUU. CTyJIeHT paKTUYECKH HE OPUEHTUPYETCS
B BOIIPOCE.

«HE
3a4TCHO»




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAYYHOI
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPAKTHKYM, JP.) 3EC
1 I'epacumos b. 1. OCHOBBI HAYYHBIX UCCIIEA0BAHUI YuyebHoe mocodue 2018 SBbC
«ZNANIUM.CO
M»
2 | Ouapos A. O. MeTom010THsI HAYYHOTO UCCIIEI0BAHUS Y4aeOHuK 2019 3BC
«ZNANIUM.CO
M»
3 Munbko 9. B. MeToapl TPOTHO3UPOBAHUS U UCCIIEAOBaHUS | YueOHOe rmocodue 2017 OBC «IPRbooks»
onepanuin
8.2. JlonosinuTeIbHAS JIUTEPATypa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBoK) I'op u3nanus Ondmorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | CkBopuonaJl. M MeTo10510THSl HAyYHBIX HCCII€0BaHUN YyeOHoe nocobue 2014 3BC «IPRbooksy»
2 | Teunesa B. 3. Opranuzanus ucciaea0BaTeIbCKOM Y4eOHO-MeTOIUYECKOE 2016 3BC «IPRbooks»
JESATEIILHOCTH C UCTIOJBb30BAHUEM mocooue
COBPEMEHHBIX HAYYHBIX METO/IOB
3 Jlanmaesa M. T'. MeTo10J10THST HAyYHBIX MCCIIET0OBaHUN YyebHoe mocodue 2017 9BC «IPRbooks»




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

cucTeM
e WebofScience[OnekTponnslii pecypc] : MynbTHAMCHUIUIMHApHAs pedepaTtuBHas Oa3a
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016-. — Pexum J0CTyMa:

apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL

Scopus [DnekTponHblii pecypc]: pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004—. — Pexxum tocTyma: scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHII.
Elibrary[DnexTpoHHbIii pecypc]| : HaydHas 3JeKTpoHHas Oubnmoreka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — S3. pyc., aHr.
SpringerLink[DnekTponnblii  pecypc] : [0a3a nmansbix]. — Switzerland: SpringerNature,
1842—. — Pexxum nmoctyma: link.springer.com. — 3aru. ¢ skpana. — 3. aHrI.

ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUTCKIIHS ANEKTPOHHBIX KHUT
n3narenscra Elsevier. — Netherlands: Elsevier, 2018-. —  Pexum  gocryma:
sciencedirect.com. — 3aru. ¢ skpaHa. — SI3. aHrJI.

Cambridgeuniversitypress[DIeKTpoHHBIII  pecypc] : JKypHalbl  M3JAaTeNbCTBA.  —

Cambridge: Cambridgeuniversitypress, 2018—. — Pexxum noctyna: cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.

NEICON [DnekTpoHHBIH pecypc]: 37IeKTpoHHAsS MHPOPMAIUs: apXUB HAYIHBIX JKYPHAJIOB.
— MockBa: HOMKOH, 2002—. — Pexxum noctymna: neicon.ru/resources/archive. — 3ari. c
3KpaHa. — 3. pyc., aHr.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 A0To ?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpounas
2 OfficeStandart beccpounas

8.5. Onucanue MaTepuAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA

06pﬂ3OBaTeJIbHOF0 nmpounecca mo JTMCuMIJIinHe

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS
. IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
N/ | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN
padoThl o6yuaomuxcsi (HOMep ayAuTOPHN)
VYuebnas ayautopus ans  npoBeaeHus | Ctossl YUEHUYECKHE JIByXMECTHBIE
3aHATUA  JIGKIUOHHOTO  Tuma. YueOHas | (MOHOOJIOK), CTOJ YUEHUYECKUI
ayquTOpUs  JUIsL  TPOBEACHUS  3aHATHH | IBYXMECTHBIM , CTOJI NPENOJaBaTEIbCKUI
CEMHHApPCKOro TUNa. YuyeOHas ayIuTopus Ui |,  CTyl  NPENoAaBaTeIbCKUM,  JTOCKa
{ | KYPCOBOTO MPOEKTHPOBAHHS (BBITIOJIHEHUS | ayIUTOpPHAs (menoBas), Kagenpa,
KYpCOBBIX paloT). YueOHas ayauTopusi Uil | IPOEKTOP, IKPaH.; KOMIBIOTED.
IIPOBEJEHUS TPYNIIOBBIX U WHIUBUAYAJIBHBIX
KOHCYNbTalui. Y4eOHass ayauTopust IS
IIPOBEJICHUS 3aHATUH TEKYLIEr0 KOHTPOJIS U
npomexytounoit arrecraruu (C-801)
KomnbroTepHsiit kinacc. YueOnas ayautopus | IlepeHocHol mpoekTtop , skpaH., CToibl
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUMA. | YIeHUUECKHUEe, CTOJ IIPEroAaBaTeIbCKUi,
2 | YuebHas aymutopus Uil mpoBeneHus | ctyibs, [IK ¢ Beixogom B cets MHTEpHET .

3aHATUH  CEMHHAPCKOTO THMa. Y4deOHas
ayAMTOpUsl Ul TPOBEICHHS JIaOOPAaTOPHBIX




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOpuil, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

pabot. YuebHas ayauTopus Ui KypCOBOTO
IIPOCKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpus i IPOBEICHHUS
IPYNIIOBBIX U WHIVBUAYaJIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JUIs
IIPOBEJEHUS 3aHATUNA TEKYLIETO KOHTPOJIA U
IIPOMEXYTOUHOM  arrecrauuu.  KaOuner

nHpopMaTUKH (KOMITBIOTEPHBIE Kiacchl). (O-
814)

[Tomerienne il CaMOCTOSITEIBHOU pPabOThI
cryaentos (I'-401)

Croubl Y4YEHHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOZOM B cCeThb
NuTepuer




