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1 IlepeyeHbr mNJIaHMPyeMBIX Ppe3yIbTATOB OOY4YeHHsI IO UCLHUILIMHE,
COOTHECEHHBIX € IJIAHMPYEMbIMH Ppe3yJbTATAMHM OCBOEHHsI 00pa3oBaTeIbLHOM

MPOTrPaMMbl

B pe3ynbrare ocBoeHust o0pa3zoBaTenbHOM NPOrpaMMbl 00 YyJarOIIMNCS JOKEH
OBJIAJIETh CIACAYIONIMMU PE3yJbTaTaMu 00YUdEeHMS 110 TUCIUTUIAHE

Pesynbrarsr o0yuenus

®dopmupyemas
KOMIICTCHIIHS
(c ykazaHrHeM Koja)

IIpnmevanve

3HaTh OCHOBHBIE Mmetons! | ITK-5 — crmocoGHOCTRIO MPUHMMATE ydacTHe
TEOPETUUECKOTO u | B paboTax mo pacdeTy W HPOEKTUPOBAHHIO
9KCIEPUM EHTAILHOTO JeTalel M y3J0B MAIIMHOCTPOUTEIHHBIX
UCCIIEJOBaH U, MaTeMaTH4eCKoe | KOHCTPYKIHUit B COOTBETC TBUH c
u KOMIBIOTEPHOE | TeXHHUYECKUMHU 3aJJaHUAMH u
MOJIeTPOBaHHUE. HCIOIB30BAHUEM  CTAaHJAPTHBIX CpPEACTB

ABTOM aTH3aL MM ITPOCKTHPOBAHUS
YMmeTh aHaJIU3UPOBATH ITK-5 — cnocoOHOCThIO MPUHUMATH Y4YacTHe
TEXHOJIOTHYECKHE npoieccs | B paboTax 1Mo pacueTy U NPOEKTHPOBAHHIO
NPOM3BOJICTBA, MAaTeMaTHYECKUE | JeTalied M y3JI0B MAalIMHOCTPOUTEILHBIX
MOJIEN, AJITOPUTMBl PEIICHUsS | KOHCTPYKLMH B COOTBE TCTBUU c
TUIOBBIX 3a/1a4. TEXHUYECKUMHU 3aJaHUSIM U u
UCIIOJIb30BAHUEM  CTAaHJAPTHBIX  CPEICTB

aBTOM aTH3aIl U ITPOCKTHPOBAHUS
Brnaners TeXHOJIOTUSIMU ucnosib3oBanus | I1K-5 — cmocoOHOCTRIO IpUHUMATH yYacTHe
(HaBBIKH / MaTepHaJIoB, KOMIIOHEHTOB, | B paboTax IO pacyery M HPOECKTUPOBAHUIO
OMBIT JNEKTPOHHBIX npubopoB, | neTaseil M y3JI0B MAIIMHOCTPOMTEJIBHBIX
JeSTEBHOCTH) YCTpOICTB, YCTAHOBOK, METOIOB | KOHCTPYKIHUH B COOTBE TC TBHU c
TIPOCKTUPOBAHUS U | TEXHHYCCKUMH 3aJJaHISAMH u
KOHCTPYHPOBaHHS UCIIONIE30BAHMEM  CTAaHAAPTHBIX  CPEICTB

ABTOMAaTHU3al MW ITPOCKTUPOBAHUSA




2 e ¥ MECTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrPaMMbl

Lenpro mpenonaBaHus JUCUUILIMHBI SBISCTCS (OPMHUPOBAHUE y CTYJICHTOB
3HAHUW METOJMYECKUX OCHOB IUIAHUPOBAHUSA HATYPHBIX M BBIUMCIATEIbHBIX
OKCTICPUMEHTOB U O00pa0OTKM UX pE3yJbTaTOB JJIsl TIOJY4YEHUS HAy4dHO
000CHOBAHHBIX U JIOCTOBEPHBIX BBHIBOJIOB.

Henbro aucuummnbl «IlmaHupoBaHue SKCIEPUMEHTa» H3YYEHHUE OCHOBHBIX
MOHSITUN, TPUEMOB UM METOJOB IKCIEPUMEHTAIHHOTO HCCJICOBAHUSI MPOIECCOB B
Hayke ¥ TexHuke. [lomyyeHrne HaBBIKOB MOCTPOCHUS (PU3MIECKUX U MaTeMaTHIECKUX
MOJIeTIe  TEXHHUYECKUX OOBEKTOB, OILIEHKM TOrPEIIHOCTEH  AIKCIEPUMEHTA,
TUIAHUPOBAHUS SKCIIEPUMEHTA.

VYueOnas auctmiumHa «llnaHupoBaHWe SKCHEPUMEHTa» OTHOCUTCS K
aucuuruimae no Beioopy— b1.B.1.J1B.02.01

Jns1 3a04H0i GopmMBbI 00y4eHHUs TUCUUIIMHA U3Yy4aeTcs Ha 3 Kypce BO BpeMs
3UMHEN CECCUM.

Jlns ocBoeHmst mUCIUILIMHBI HeoOxomaumbl kommereHimu — I11IK-10,I1K-16
copMupoBaHHas B paMKax H3YICHUS CICTYIOMNX JTUCIIATIINH:

N3 kypca « Pusuka»

3HaHus : PU3NKO-MEXaHMUECKHE CBOMCTBA TBEPBIX TEJ, Macca Tena, CUJIa, BEC
Y HEBECOMOCTb, CWJIA YIIPYIOCTH, CUJIA TPEHMs, KUHETUYECKAas M MOTCHLIMAIbHAS
paboThl, TEMIIEpATypa.

YMeHusi: NpOU3BOAUTH pacyeTbl M W3MEPEHUS OCHOBHBIX  (PU3HKO-
MEXAHMYECKNUX CBOMCTB BEILECTB

HaBbiku: ompenenenue (Qu3Mueckux U (U3NKO-MEXAHUYECKUX CBOMCTB
KOHCTPYKUIMOHHBIX MaT€pHUAJIOB.

N3 kypca «MeTposiorus, CTAHIAPTU3AUUA U CePTUPUKALM D

3HaHMS: TEXHOJIOTUYHOCTh W3JCIMH M ONTUMAIbHOCTh TIPOLIECCOB HX
W3TOTOBJICHUS

YMeHusi: KOHTPOJIMPOBATh COOIOACHUE TEXHOJIOTUYECKOW JIUCUMILTUHBI TPU
W3TOTOBJICHUU W3 JICIUM;

HaBpiky: mNpUMEHEHHsS ONTUMAJIbHOCTA TPOIECCOB W KOHTPOJb  3a
COOJTIOICHUEM TEXHOJIOTMYECKOM JTUCIIUTIIMHBI TIPY MU3TOTOBJICHUH U3/1CITUH.



3 Coaep:xanue padoueii nporpaMMbl (00beM TUCUMIVIMHBL, THIBI M BHIBI
Y4eOHbIX 3aHATHH, Y4eOHO-MeTOaUYecKoe o0ecrneyeHHe CaMOCTOSATEIbHOM
padoThHI 00y4ar0 M XCS)

Conepxanue padoueii nporpammsel npeacTarieHo B [Ipumosxennn Ne 1.



4 (I)OH)] OICHOYHBLIX CPEACTB IO JUCHUILINHE

4.1 IlepeyeHb KOMIIETEHIHH € YKa3aHMeM 3JTANOB HMX (POPMHMPOBAHUA B
npouecce OCBOCHHSI 00pa3zoBaTesbHON mnporpammbl. OnucaHue mnokKasarejeil H
KPUTEpPHEB OLEHUBAHKUS KOMIIETEHIIMIA HA PA3JIMYHBIX 3TANAaX UX (OpMHUPOBAHUS,
ONMCAHUE IIKAJ OLeHUBAHUS



[1K-5

CIOCOOHOCTHIO TMPHHHUMATh YydacTUe B paboTax MO pacyery M MPOEKTUPOBAHUIO JIE€Talle U y3JI0B
MAaIIMHOCTPOUTENBHBIX KOHCTPYKIMI B COOTBETCTBHU C TEXHMYECKUMH 330aHUSMU WM HCIOJB30BAaHUEM CTaHAAPTHBIX CPEICTB
ABTOMATHU3AIMU IPOECKTHPOBAHUS

IInanupyemsle pe3yJib TaTbl

KpuTepuu oneHnBaHus pe3yJibTATOB 00yUYCHHS

OTarm, YPOBEHb 00y4eHus (mokazareJm
OCBOCHUS JOCTHIKCHHUS 3aJ]aHHO IO
KOMIICTCHIIUH YPOBHS OCBOCHUS He 3auteno 3a4TeHO
KOMTIETCHIIUHN)
IepBsiii 3 Tan 3Hath: OCHOBHBIe MeTonpl | MiMeer ¢parmeHTapHble 3HaHHMS 00 OCHOBHBIX MeTogax | 3HaeT OCHOBHbIE METOIBI TEOPETHYECKOTO u
TEOPETHYECKOTO U | TeopeTH4eckoro ¥  OIKCICPUMEHTAJBHOTO  HCCIICJOBAHUS, | IKCIEPUMEHTANBHOTO  HCCIICNOBAHMS, MAaTeMaTHYECKOEe W
IoporoBsrii 9KCIEPUM EHTAIBHOTO MaTeMaTH4ecKoe ¥ KOMIBIOTCPHOE MOJIe INPOBAHHE. KOMIIBIOTEPHOE MOJICIUPOBaHHE.
YPOBEHBb HCCIICIOBaH U,
MaTeMaTH4ecKoe u
KOMITBIOTEPHOE
MOJICIMPOBaHHE
Bropoii atan YMeTs: aHanusupoBaTe | He moxaspiBaeT chopMUpOBaHHBIC YMEHHS B aHAJIM3UPOBAHUU | YBEPEHHO BBINOJHACT AHAIM3HPOBAHUE TCXHOJIOTHYCCKHX
TE XHOJIOTHYECKHUE TeXHOJIOTMYECKU X MPOIIECCOB IMPOM3BOACTBA, MAaTEMATHYCCKUX | MPOIECCOB  INPOM3BOJACTBA, MaTeMaTHYecKHe MOJICIH,
Ba3oBblil ypoBeHb | MpoOILECCHl  MPOM3BOICTBA, | MOJCIAX, aTOPUTMAX PELICHUS TUIIOBBIX 3a]a4. QITOPUTMBI PEILCHHS TUIIOBBIX 3a1a4.
MaTeMaTHYeCKHe MOJEIIH,
AITOPUTMEBI peleHus
THIOBBIX 32 J1a4.
Tpetuii » Tan Brmagets: TexHonmorusamu | He  BmajmeeT  HaBBIKAMH  UCIOJB30BaHUS — Matepualios, | Bmameet HaBBIKAMH HCTIOJIE30BAHUS MaTepHualoB,
HCTIOJIB30BAHUS KOMIIOHEHTOB, 3JICKTPOHHBIX IPUOOPOB, YCTPOUCTB, YCTAHOBOK, | KOMIOHEHTOB, 3JICKTPOHHEI X IPUOOPOB, YCTPONCTB, YCTAHOBOK,
TToBBITIICHHBIIH MaTepHaloB, METOJIOB MTPOCKTHPOBAHUSI U KOHC TPYHPOBAHHS METOJIOB IPOCKTHPOBAHUSI U KOHC TPYHUPOBAHHUS
YPOBEHB KOMITOHEHTOB,
SNIEKTPOHHBIX  MPHOOPOB,
YCTPOWMCTB, YCTaHOBOK,

METOJIOB ITIPOEKTHPOBAHMS
1 KOHCTPYHUPOBAHUS

0711 3auema cmy()eHmoe 30 0YHOU d)Op]l/lbl 06yquuﬂ OanvbHO- peﬁmuﬂzoeaﬂ cucmema He uCnob3yemcsi .
3a4YTCHO — OT «YAOBJICTBOPUTCIBLHO» A0 «OTIIMIHO»
HC 3a4TCHO — «HCYAOBJICTBOPUTCIIbHO»




4.2 TunoBble KOHTPOJIbHbIE 3aJaHNSI WIN MHbIE MATEPHAJIbI, HE00X0IMMbIE
AJsl  OUEHKH 3HAHUM, YMEHHMH, HABBIKOB M ONbITA  JAEATCJbHOCTH,
XapaKTepU3yIMX 3Tanbl GOpMHUPOBAHMS KOMIIETEHIMH B Ipouecce OCBOCHUS
oOpa3oBaTte/ibHOM mnporpamMmbl. MeToauyeckue MaTepuaibl, OIpeIeJIsIIoIIue
Npoueaypbl OUEHMBAHWS 3HAHWIA, YMEHUH, HABHIKOB M ONbITA [AeSITCJIbHOCTH,
XapaKTepu3yIUX 3Tanbl (opMUPOBAHUSA KOMIIETEHUM I

DTamsl OreHOYHbBIC
OCBOCHMS PesynbTaThl 00yueHus Komnerenmus cpesicTea
1-ii sTan 1. OcHOBHBIE METOIBI TCOPETHYECKOTO H CemuHap,
3HAHNS IKCIIEPHUM EHTAJILHOTO HCCJIC TOBaHUS, IIK-5 TecT
MaTeMaTH4ecKoe u KOMIIBIOTEPHOE
MOJIETTHPOBAHUE.
2-1 »Tan 1. AHaIuM3MpOBAaTh TEXHOJIOTHUYECKHE MPOLECCHI CemuHap,
VMenns MIPOU3BOJICTBA, MaTeMaTHYeCKue MO/JIe Y, [IK-5 TecT
aJTOPUTMBI PEIICHUS] THITOBBIX 32 J1a4.
3-if oTan 1. TexHonOTMSIMU HCHOJB30BaHUS MaTEePHUAJIOB, CemuHap,
BliajeHue KOMIIOHEHTOB, 3JIE KTPOHHBI X puoopOB, ITK-5 KoHTpobHas
YCTPOMCTB, YCTaHOBOK, METOJI0B 6
HABBIKAMH | poeKTMPOBAHUA M KOHC TPYUPOBaHUS pabora

4.3 PeliTHHI-IUIAH JUCHUILTAHBI

PelTiHr—1u1aH TUCIUIUTMHBI IPEICTABJIEH B IPUIOKEHUH 2.

4.3.1 OdopmieHue BOIPoOCOB A1 KOJUIOKBUYMOB
Bomnpocs! 1)1 KOLIOKBHYMA

Monaynb 1 «9KCEpUMEHT Kak MPeaMET UCCIICI0BaAHUS»
Tema 3 «9kcnepument. Knaccudukaius BUI0OB 3KCIIEPUMEHTAITbHBIX UCCIICI0BAHMM »

1. Yro Takoe 3kcriepuMeHT? KakoBa ero poJib B MHKEHEPHOU MPAKTUKE?

2. MecTo 3KCIEpUMEHTa B COBPEMEHHOM HAYKE U TEXHUKE.

3. DTarbl NPOBEJICHUS SKCIIEPUMEHTOB.

4. OCHOBHBIE IOHATHUS U METO/IBI.

S. Kakue oOmme uepTsl HMMEIOT Hay4dHble METOJbl HCCIEIOBAHUN JUIA
M3Y4YEHUS 3aKOHOMEPHOCTEN Pa3JIMUHBIX [TPOLIECCOB U SBJICHUI B MPOMBIIIIEHHOCTH?

6. [lpuBenure knaccudukalvu BUIOB SKCIEPUMEHTAIBHBIX HMCCIIEIOBAaHUM,

UCXOJISI U3 1IeJTU MPOBEIECHUS dKCIIEpUMEHTa U (PopMbl MpEACTaBICHUS PE3YJIbTAaTOB, a
TaK>Ke B 3aBUCUMOCTH OT YCJIOBUH €r0 pean3aliyi.

1. B ueMm 3akmodaroTcsi MpUHIMITHAIBHBIC OTIIMYHS aKTHBHOTO SKCIIEPUMEHTA
OT MACCUBHOTO?

8. B ueMm 3akitouaroTCsi MPUHLIUIHUATIBHBIE OTIANYMS AaKTUBHOTO SKCTIEpUMEHTA
OT aCCUBHOTO?

9. B dem oTinure KOJIMYeCTBEHHOIO U KAYE€CTBEHHOTO SKCIIEPUMEHTOB?

10. Jlaiite omnpenencHUs CJICAYIONMM TEPMUHAM: ONBIT, (aKTOp, YPOBEHb
(dakTopa, OTKIMK, (YHKIUS OTKIIMKA, TJIaH U IITAHUPOBAHUE IKCIIEPUMEHTA.

9



Kpumepuu ouenxu (¢ 6ainax)ons ounozo omoeneHus.

10-11 6anjioB WM «OTJHYHO» BBICTABJISACTCS CTYIACHTY, €CIM CTYICHT Jajd IIOJHEIE,
pa3BepHyThIE OTBETHI HA BCE TEOPETHYECKUE BOMPOCHl OWJIeTa, MPOJAESMOHCTPUPOBAT 3HAHUE
(YHKIIMOHAILHBIX BO3MOXKHOCTEH, TEPMHUHOJIOTUH, OCHOBHBIX JJICMEHTOB, yMEHHE IPUMEHSATH
TEOPETHYECKUE 3HAHUS TIPY BHITIOJIHEHHUH MTPAKTHUECKUX 3aJaHUI; CTYIEHT 0e3 3aTpyAHCHUH OTBETHII
Ha BCE JOTMOJHUTENbHBIE BOIPOCHI;

7-9 0aNI0B WM «XOPOI0» BBICTABIISAETCS CTYICHTY, €CIIM CTYISHT PAacKPbUI B OCHOBHOM
TEOPETHYECKHUE BOIPOCHI, OJTHAKO JOMYIIEHBI HETOYHOCTH B ONpPEACIICHHA OCHOBHBIX MOHATHI; TPU
OTBETE Ha JIOMOJHHUTEIbHBIE BOMPOCHl AOMYIICHBI HEOOJbIME HETOYHOCTH; IMPU BBITOIHEHUU
MPAKTHYECKOW YacTH paOOThI JOMYIICHBI HECYICCTBEHHBIC OO KH.

5-6 0anI0B WM «yIOBJIETBOPUTEJILHO» BBICTABISETCS CTYACHTY, €CIU IpPU OTBETE Ha
TEOPETUYECKUE BOIPOCH CTYIEHTOM JOIMYIIEHO HECKOJIBbKO CYIIECTBEHHBIX OMMOOK B TOJKOBAaHUU
OCHOBHBIX ITOHSTHI; JIOTHKA W TTOJIHOTA OTBETA CTPATAOT 3aMETHBIMH H3bIHAMH; 3aMETHBI IIPOOEITHI B
3HAHUHU OCHOBHBIX METOJIOB; TEOPETHYECKHE BOMPOCHI B IIEJIOM H3JI0XKEHBI JOCTATOYHO, HO C
MPOITYCKAMU MaTrepuaja; UMEIOTCS NPUHIUIMUAIbHBIC ONMMOKA B JIOTMKE TOCTPOCHHSI OTBETa Ha
BOIIPOC; CTYJICHT HE PEIHJI 337a4y WK TIPU PEIICHUN JOMYIICHBI TP yObIe OMMOKH .

1-4 06an0B WIH «HEYJAOBJIETBOPHUTEJIbHO» BBICTABISIETCS CTYISHTY, €CIM OTBET Ha
TEOPETUYECKHUE BOMPOCHI CBUICTEILCTBYET O HEMIOHMMAHUHU M KpaiiHE HEMOJHOM 3HAHUU OCHOBHBIX
MOHSITUI U METOJ/I0OB; 0OHAPY)KMBAETCS OTCYTCTBUE HABBIKOB ITPUMEHEHHU S TEOPETUUECKUX 3HAHUHN TTPH
BBITIOJIHEHUN MPAKTUYECKUX 3a/IaHUM; CTYAEHT HE CMOT OTBETUTh HU Ha OJUH JOMOJHUTEIHHBINA
BOIIPOC.

4.3.2 Odopmiaenne TeM AJ15 T0KIAT0B AJI51 cCeMUHAPA
TeMbl JOKJIAT0B 1JISl CEMUHAPA

Monayab 1 «9KCTIEPUMEHT KaK MPEAMET UCCIICTOBAHMSI»

1. [loHsiTHe MJIAHUPOBAHMS SKCIIEPUMEHTA, €ro CTaJAUM U ITaIlbl
pPa3BUTHSL

2. MaremaTtnyeckoe IUIaHUpPOBaHHE (DAKTOPHOTO SKCIIEPUMEHTa B
HAy4YHBIX UCCJIEOBAHUAX, NOPSAIOK U IIPABUJIA MPEACTABICHUS PE3YIbTATOB.

3. TpeGoBanusi Kk QakTopaMm MU Mapamerpam SKCIIEPUMEHTa, OIICHKa
OIMOOK.

4. HccnenoBanne CBOMCTB CIy4YaWHBIX BEJMYWH, IUIAHUPOBAHUE
DKCIEPUMEHTA U AHAJIN3 JaHHBIX.

5 AKTHBHBII ¥ TACCUBHBIN HIKCTIEPUMEHT.

6. MaremaTueckoe MOJEIMPOBAHHUE MIPU AKTUBHOM IKCTIEPUMEHTE.
/. Meronuka perpecCHOHHOTO aHAIN3A .

8. Koppensunonueiii aHamm3 pe3yJbTaTOB SKCIIEPUMEHTA.

9. MuorodakTopHbIN TUCTIEPCUOHHBIN aHAIN3.

10. MaremaTuyeckue METO bl TNIAHUPOBAHUS SKCTIEPUMEHTOB.

11. T'pyOsble u cucTeMaTU4eCKHe OIMIMOKH IKCTIEPUMEHTA.

12.  JloBepuTenbHBIN HHTEPBAT U JOBEPUTEIILHAS BEPOSTHOCTD.

13.  Meroabl ONITUMHU3AINN CTATUCTHYECKUX MOIENEH

14.  HopMupoBaHUE BEJIMYUH.
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15.  Teopwus momobwus.

Kpurtepuu onenku (B 0aj1ax):

«OTJIMYHO» BBICTABJIACTCS CTYJEHTY, €CJIM CTYJIEHT Jall IIOJIHbIE, Pa3BEPHYThIE OTBETHI Ha BCE
TEOPETUYECCKHE BOIIPOCHI OMIIETA.

«XOPOILI0» BBICTABJISACTCS CTYICHTY, €CIM CTYIACHT PAacKpbUl B OCHOBHOM TEOPETHUYCCKHE
BOIIPOCHI, OJJTHAKO JIONYIIEHbl HETOUHOCTU B OMPEICIICHUA OCHOBHBIX TOHATUM.

«YAOBJIETBOPUTEJILHO» BBICTABIIICTCS CTYJAEHTY, €CJIM TIPU OTBETE Ha TEOPETHYECKUE
BOIIPOCHI CTYJIEHTOM JIOINYIIEHO HECKOJbKO CYIIECTBEHHBIX OINMMOOK B TOJIKOBAHWUU OCHOBHBIX
HOHSITUN

«Hey/JI0BJIETBOPUTEJIbHO» BBICTABIIICTCSA CTYACHTY, €CIIM OTBET HA TEOPETUUYECKUE BOTIPOCHI
CBHJICTENIBCTBYET O HETIOHUMAHUU U KpaifHEe HEMOJIHOM 3HAHUU OCHOBHBIX TOHSTHI U METOJIOB

TeMbl 10KJIAT0B 1JI5 ceMuHapa

Monayib 2 « CTaTUCTUYECKHUM aHAJIN3 U OIICHKA SKCIIEPUMEHTATLHBIX TaHHBIX )

1. Pouib runote3 npu pazpabotke mojeneil. MIx ¢BOWCTBA: HEMIOJHOTA,
aJIEeKBAaTHOCTb, MPOCTOTA U NOTEHIIMAILHOCTh.

2. OcoO0eHHOCTH TIOCTPOCHWSI W TpeOOBaHWSI K MaTeMaTHYECKUM
MOJIEIISIM.

3. OCHOBHBIE TPUHITUIIHI MATEMATUYECKOTO MOJICIIMPOBAHMS

4. Merto1bl pelieHus 3a7a4 MaTeMaTHYeCKOro MOJIEIMPOBAHUS

S. MaremaTiuaeckoe  MojelupoBaHue — AedopMarii  TPYHTOBOTO
OCHOBAHUS CBau CJIOKHOU KOH(pHUTrypauu

6. OcHoBHbIE »ATambl MaTeMaTHuecKoro MojendpoBanus. OoOiume
MOHSATHUS ¥ OTIPEACIICHUE MOJICH U UX KJIacCU(pUKAIUS

1. OcCHOBBI MaTEMaTHYECKOTO MOACIIMPOBAHUS

8. OCHOBHBIE TOHATHS MaTEMaTHIECKOTO MOJICTIHPOBAHMSI

9. [IpuMeHeHne mMaTeMaTuyecKOro MOJICTUMPOBaHUSI HA MUKPOYPOBHE

IpU BBIOOpE PAIMOHAILHOTO TMPOEKTHOTO PEIICHMs I IJIOCKHX JeTajel
CJIOKHOU (POpMBI

10. Marematuueckoe MO ICITUPOBAHUE KBAaHTOBO-MEXaHUYECKUX
MPOILIECCOB B BEIYUCIIUTEIbHBIX HKCIIEPUMEHTAX.

11. CrarucThYecKue rurnoTe3bl U METOJbI UX MPOBEPKU

12. CuMIIEKCHBIH IJ1aH.

13. Mero KpyTOro BOCXOKIEHHUS.

14. Mero HaMMEHBIIIUX KBAJIPATOB.

15. MaremaTtuaeckuii MeToa 00pabOTKH SKCIIEPUMEHTATLHBIX JTaHHBIX.

Kputepuun onenku (B 6aj1ax):

«OTJIMYHO» BBICTABJISCTCS CTYACHTY, €CIIU CTYJICHT Jajl MOJIHbIC, Pa3BEPHYThIC OTBETHI HAa BCE
TEOPETUYECKUE BOIIPOCHI OMIIETA.

«XOPOII0» BBICTABIIACTCS CTYJICHTY, €CIIM CTYACHT PACKPbUI B OCHOBHOM TCOPCTHYCCKHE
BOIIPOCHI, OJJHAKO JAOMYIIEHBl HETOUHOCTH B OMPEACTICHUN OCHOBHBIX MTOHSATHH.
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«yIOBJIETBOPUTEJIbHO» BBICTABIIACTCS CTYIACHTY, €CJIIM MpPU OTBETE Ha TEOPETUUYECKUE
BOIIPOCHI CTYJCHTOM JOMYIIEHO HECKOJIbKO CYIIECTBEHHBIX OMMOOK B TOJNKOBAaHUU OCHOBHBIX
HOHATUU

«HEYAOBJICTBOPUTEJIBbHO» BBICTABJIICTCA CTYACHTY, €CJIM OTBET HAa TCOPETHUYCCKUE BOIIPOCHI
CBUACTCIBCTBYCT O HCIIOHUMAHUH U KpaﬁHe HEIOJIHOM 3HAaHUM OCHOBHBIX IIOHATHI U METOJIOB .

TeMbl JOKJIAA0B 1JISl CEMUHAPA
Moayab 3 «MeToapl KOPPETSIUOHHOTO W PETPECCUOHHOTO aHATU30BY

[ToHsATHE TOTPEITHOCTH YKCTICPUMEHTA.
BeposiTHas ommOka m3MepeHui.
JloBepuTenbHas OLIEHKA MPU PABHOTOYHBIX U3MEPEHUSX.
Hcnonw3oBanue ypaBHEHUH OaaHca.
[IpoBepka oMOOK HKCTPAIOJISLIUEH.
OrnpeneneHre TOUHOCTH BEMUYMH-(PYHKIIHUM.
MaremaTuuecKuil aHaIU3 pe3yabTaTOB HKCIIEPUMEHTA.
[IpoBepka cTaTHCTHYIECKUX THIIOTES.
[lyaccoHoBcko€ pacmpeieieHue.
0. JucnepcUOHHBIN aHAIU3.

11. Meron aHaim3a pa3MEpHOCTEN.

12.  MogenupoBaHue Mo aHAJIOTHUH.

13. OpHO(akTOpHBIN IKCIEPUMEHT

14.  Dtanbl MIaHUPOBAHUS SKCIIEPUMEHTA MIPU KCTIOIb30BAaHUH METOAa
CITy4aiHbIX OaJlaHCOB.

15.  DBOMOIMOHHOE TJIAHUPOBAHUE IKCTIEPUMEHTA.

BOoo~NouarwdE

Kpurepun onenku (B 0a11ax):

«OTJIMYHO» BBICTABJICTCS CTYJEHTY, €CJIM CTYJIEHT JaJl TIOJIHbIE, pa3BEPHYThIE OTBETHI HA BCE
TEOPETHYECKUE BOTIPOCHI OHIIETA.

«XOpO10» BBICTABIIACTCS CTYACHTY, €CIH CTYACHT PACKPbUI B OCHOBHOM TEOPETHYECKHE
BOIIPOCHI, OJJTHAKO JIONYIIEHBl HETOUHOCTH B OMPEICIICHUHA OCHOBHBIX TOHSATHM.

«YIOBJIETBOPUTEJIbHO» BBICTABIIACTCSA CTYJIEHTY, €CIM IIPU OTBETE HAa TEOPETUYECKUE
BOIIPOCHI CTYJCHTOM JONYIIEHO HECKOJIBKO CYIIECTBEHHBIX ONMOOK B TOJKOBAaHUU OCHOBHBIX
HOHITUU

«Hey/JI0BJIETBOPUTEJIbHO» BBICTABJIICTCS CTYACHTY, €CIIM OTBET HA TEOPETUUYECKUE BOTPOCHI
CBHUJIETEJIbCTBYET O HEIIOHMMAHUU U KpallHe HEMOJIHOM 3HAHUU OCHOBHBIX TOHSTUN U METOOB .

4.3.3 Odopmienne KOMILIEKTA TeCTOB (TECTOBBIX 3aJaHUIA)

KoMiiekT TecToB

Monpyab 1 «DKCHEPUMEHT KaK MPEIMET UCCIIETOBAHUS

1. 3arpaThl Ha 3KCTIEPUMEHT
a) PJKOHOMUYECKHUH MapameTp ONTUMHU3ALUY;
12



0) TeXHUKO-PKOHOMHYECKUN TTapaMeTp ONTHMU3AIINY;
B) CTATUCTHYECKUI MapaMeTp ONTUMH3ALNNE;
T') HET NMPaBWJILHBIX OTBETOB,;

2. [lapameTp onTUMM3AIMY OKa3bIBACT BIMSHIEC HA
a) TIOBEJICHUE «UEPHOTO SIIIUKAY;

0) akTops;

B) Ha BUJI MAaTEMaTH4ECKOHN MOJICIH;

T') HET MPaBWILHBIX OTBETOB;

3. 'eomeTpuueckum npeacTaBaeHneM (PyHKIIUU OTKJIMKA B (PAKTOPHOM
MPOCTPAHCTBE SIBJISIETCS

a) O0KOBOM OTKIIHK;

0)MOBEPXHOCTHBIN OTKITUK;

B)BOJIHOBOH OTKIIVK;

Kpumepuu ouenxu (6 6aniax) 01 04no20 omoenenus:

«OTJIMYHO» BBICTABIIACTCS CTYIACHTY, €CIM CTYASHT Aall OTBeThl Ha Ooiee 90% BompocoB
oumiera.

«XOPOILI0» BBICTABJISIETCS CTYAEHTY, €CIM CTYACHT Jai OTBeThl Ha Oonee 80% BOMpPOCOB
ouera.

«YIOBJIETBOPUTEJILHO» BBICTABIISETCS CTYACHTY, €CIIM CTYJEHT Jajl OoTBeThl Ha Oonee 70%
BOIIPOCOB OuJIeTa.

«Hey008/1eMeoOpUmM eIbHO» BHICTABIISIETCS CTYJIEHTY, €CIIU CTYACHT Jal oTBeThl Ha MeHee 60%
BOIIPOCOB OHIIETA.

KoMmieKT TeCTOB (TECTOBBIX 321aHMH)
Monyab 2 « CTaTHCTUYECKUN aHATIU3 U OLIEHKA SKCTIEPUMEHTAIBHBIX TAHHBIX

1. K maccuBHOMY 3KCIIEPUMEHTY MPUHSATO OTHOCUTH TaK:KE U COOpP OIBITHBIX
JAHHBIX B PEKUME SKCIUTyaTalluy TPOMBIIUICHHON YCTAHOBKH HA3bIBAIOTCS

a)[IPOMBIIUICHHBIHN 3KCIIEPUMEHT;

0)TexHruecKuil SKCTIEPUMEHT;

B)XUMHUYECKUN IKCTIEPUMEHT ;

2. 'eoMeTpudaeckuM npeacTaBiIeHreM (QYHKITUH OTKIIMKA B (PaKTOpHOM
MIPOCTPAHCTBE SIBJICTCS

a) 00KOBOM OTKJTHK;

0)OBEPXHOCTHBIN OTKIIHK;

B)BOJIHOBO# OTKIIHK;

3. B uem oTiMune akTHBHOT'O OKCIICPUMCHTA OT IMaCCUBHOTO
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a)ITpy TACCUBHOM 3KCIIepuMeHTe nHpopmarms 00 uccieqyeMoM 0ObEeKTe
HAKaIUIMBaeTCs MyTeM MPUMEHEHHUEM_HCKYCCTBEHHOT'O BO3/ICHCTBHUS HA OOBEKT IO
CITeIUAILHOM TIporpaMMe. AKTHBHBINA SKCIIEPUMEHT HH(POPMAITUS TOJTyJaroT B
YCIOBHSIX (DYHKITMOHUPOBAHUS O0BEKTA,;

0)pu MacCUBHOM SKCIIEpUMEHTE HHPOpMAIHS 00 UCCICTYEMOM 00BEKTE
HAKaIUIMBAETCs MyTEM MaCCUBHOTO HAOIOICHUS, TO €CTh HHPOPMALIMIO MOTYJaroT B
YCJIOBUSAX 0OBIMHOTO (DYHKIIMOHUPOBAHUS 00bEKTA. AKTUBHBIN AKCIIEPUMEHT
MIPOBOAUTCS C MPUMEHEHNEM UCKYCCTBEHHOTO BO3JECHCTBYSI HAa 0OBEKT IO CTICUATbHOM
nporpamme.

B)[IPU aKTUBHOM SKCTIEPUMEHTE 3a/1a4a IJIAHUPOBAHUS SKCTIEPUMEHTA CBOIUTCS
K ONTUMaJILHOM opranu3anuu coopa uHdpopmaiy. [laccuBHOM dKCIIepUMEHTe
COBOKYITHOCTh METOJIOB OTCEHBAHUS HECYIIECTBEHHBIX (haKTOPOB.

Kpumepuu ouenku (6 6annax) ons ounozo omoenenus:

«OTJIMYHO» BBICTABJISIETCS CTYAEHTY, €CIM CTYAEHT JAail oTBeThl Ha Oosee 90% Bompocos
ounera.

«XOpPOILIO» BBICTABIISIETCSl CTYAEHTY, €CJIM CTYAEHT Jal oTBeThl Ha Goinee 80% Bompocos
ounera.

«y/IOBJIETBOPUTEJILHO» BBICTABIISICTCS CTYACHTY, €CJIM CTYJCHT Jajl OTBETHl Ha Ooiee 70%
BOIIPOCOB OHIIETA.

«HEY0061emeOPUMeIbHO» BBHICTABIISIETCS CTYIEHTY, €CIIM CTYACHT Jlal OTBETHI Ha MeHee 60%
BOIIPOCOB OMJIETA.

KoMimieKT TecTOB (TECTOBBIX 3aaHHUIA)
Monyab 3 «MeTo bl KOPPEAIMOHHOTO U PETPECCUOHHOTO aHATIM30BY

1. PerpeccuoHnHbIi aHaIM3

a)JIaHHBI METOJ COCTOUT U3 3HAYCHHM 3aBUCUMOM TIEpEMEHHOM;

0)1aHHBI METOJ/I COCTOUT U3 TIEPEMEHHOM OTKIIMKA U 3aBUCUMOM NIEPEMEHHOM;

B)JIaHHBIN METOJI COCTOUT U3 Map 3HAYEHUHN 3aBUCUMOM NMEPEMEHHOUN 1
HE3aBUCUMOM MEPEMEHHOM ;

2. Meto1 MeTMaHHBIX IIECHTPOB

a)BCE T0JI€ IKCIIEPUMEHTAIILHBIX TOUYEK JEISITCS Ha HECKOJIbKO obiacte. B
KOKJIOM HAXOAAT METUAHHBIN HEHTP. JJI1 3TOro mMpoBOAAT TOPU3OHTAIILHYIO JIMHUIO,
BBIIIIEC U HAYKE KOTOPOM YUCJIO TOUEK PA3ZHOE, 3aTEM BEPTUKAIbHYIO JIMHUIO, CIIPaBa 1
CJIeBa OT KOTOPOM YHMCJIO TOYEK pa3Hble. MeMaHHbIE LIEHTPBI COCTUHAIOT MPSMOM;

0) IPOBOAT JIMHUH, OTPaHUIMBAIOIIUE TT0JIC AKCIIEPUMEHTAIbHBIX TOUEK CBEPXY
u cHm3Y. [ paduk nckoMoit MaTeMaTHYECKOM MOJIENTN CTPOAT KaK LEHTPAIbHYIO JIMHHIO
MOJIy4EHHOTO KOHTYpa;

B)BCE I10JIE IKCIIEPUMEHTATILHBIX TOUEK JIESIT Ha HECKOJIbKO obacTeil. B kax ot
HaxOJIT MEAUAHHBIN LIEHTP. JJIs1 TOTO MpOBOST FTOPU30OHTAIBHYIO JIMHHUIO, BBIIIC U
HIDKE KOTOPOM YMCJIO TOYEK OJUHAKOBO, 3aTEM BEPTUKAIBHYIO JIMHUIO, CITPABa U CJIEBa
OT KOTOPOM YMCJIO TOYEK OJIMHAKOBO. MearaHHbI€ [IEHTPHI COSAUHSIOT TUIABHOM
KpUBOW;
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3. Henunueiinas perpeccus

a) YaCTHBIH CITy4ail perpecCCMOHHOTO aHall3a, KOTOPOM paccMaTpuBaeMast
perpeccruoHHast MOJIENb €CTh (PYHKITHS, 3aBHUCAIIAS OT ITapaMETPOB;

0) "4acTHBIH CiTyyail perpecCHOHHOTO aHaIu3a, KOTOPOM paccMaTpuBaeMast
perpeccuoHHast MOJeNb €CTh (PYHKIIHS, 3aBUCAILIAs OT CBOOOHBIX MEPEMEHHBIX;

B) YAaCTHBIH CITy4yail perpecCCMOHHOTO aHallM3a, B KOTOPOM paccMatprBaemast
perpeccruoHHast MOJIENb €CTh (DYHKITUS, 3aBUCSINAs OT MapaMeTPOB U OT OTHOU HIIH
HECKOJILKHX CBOOOHBIX TIEPEMEHHBIX;

Kpumepuu ouenxu (6 oannax) 011 04Ho20 omoeneHus .

«OTJIMYHO» BBICTABIIIETCS CTYIEHTY, €CIIM CTYIEHT Jan OoTBeThl Ha Ooiee 90% BompocoB
ounera.

«XOpPOIIO» BBICTABIISIETCSI CTYACHTY, €CIIM CTYAEHT Jal oTBeThl Ha Oojee 80% Bompocos
ounera.

«yIOBJIETBOPUTEJIbHO» BBHICTABIIICTCS CTYICHTY, €CIIM CTYICHT Jan OTBeTHl Ha Oonee 70%
BOIIPOCOB OHIIETA.

«HEy0061eMEOPUM e/IbHO» BBHICTABISCTCS CTYACHTY, €CITH CTYJICHT Jajl OTBETH Ha MeHee 60%
BOIIPOCOB OuIIeTa.

4.3.4 OdopmieHne KOHTPOJbHON PadoThI

Tema kypcoBoit padoTsl: «Perpeccuonnniii anamus. [lmanupoBanue u npoBeneHue
AKCIEPUMEHTA M0 CXEME MHOKECTBEHHOW JIMHEMHOMN PErPECCHID).
KypcoBas paboTa coiep>KuT caeayromue pa3ienbl:
1. Perpeccuonnsiii ananu3. [lnanupoBaHue M TPOBENECHHUE HKCIEPUMEHTA IO
CXEM€ MHOKECTBEHHOW JINHEWHOM PErPECCUN.
1.1 Ha ocHOBaHMM MCXOJHBIX IAHHBIX TAOJMUIbI, BEIAAHHBIX MPETO/1aBATENEM,
BbIOpaTh JaHHBIE JIJIsI COCTABJICHUS TJIaHA HKCIIEPUMEHTA.
1.2 TlocTpouTh KBa3WJIMHEHHYIO PErPECCUOHHYIO MOJIEb.
1.3 BbINOJHUTE KpUTEPUATHHBIE POBEPKHU.
2. Perpeccuonnbliii anamm3. [locTpoeHne HEMHEWHBIX YPaBHEHUN PETrPECCHU.
2.1 Ha ocHoBaHuu TaGaMIIBI UCXOJIHBIX JTaHHBIX TOCTPOUTH MOJENL BTOPOTO
MOPSI KA.
2.2 OLEHHUTh KaueCTBO PErPECCUOHHON MOJENN
3. OdopMuTh OTYET MO KypcoBOW paboTa B BUIAE OYMaXHOTO M 3JIEKTPOHHOTO
JIOKYMEHTA.

Kputepuu onenku (B 0aj1ax):

«OTJMYHO» - BBICTABIIACTCA CTYIACHTY, €CJIM 3a/JlaHhe€ BBIMOJHEHO IMOJHOCTBIO, B
MPEACTaBICHHOM OTYETEe 000CHOBAHHO IMOJYYCHO MPABUIILHOE BHIMTOJHEHHOE 3a[aHUE.

«XOpOIIO» BBICTABIIACTCA CTYAEHTY, €CJIM  3aJaHu€ BBIIOJHEHO IOJHOCThIO, HO HET
JOOCTATOYHOTO O6OCHOBaHI/I$I nJIn HpI/I BCpHOM peHIGHI/II/I I[OHYHICHa HC3HAYUTCIIbHAA OHII/I6K3,, HC
BJIMSIIONIAS HA TIPABHJIBHYIO TTOCIIEIOBATEILHOCTh PACCY)KICHHH.

«YJ_IOBJ'[eTBopI/ITe.]'ILHO» BBICTABJIACTCSI CTy,Z[eHTy, €CJIX 3a4aHUs BBIIIOJIHCHBI HAaCTUYHO.

«H€ YIOBJIETBOPUTEJIBbHO» BbICTABJIACTCA CTYACHTY, €CJIU 3aJaHUEC HE BBITTOJIHCHO.
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4.3.5 Odopmiaenne BOpocoB I 3a4€Ta

Bonpocs! aJis 3auéra

1. Psinel pacnpenenenusi. BpeMeHHbIE CTAaTUCTUYECKUE PSIIBI.

2. Psne1 pacnpenenenusa. BapranroHHbIE CTATUCTUYECKUAE PSIBI.

3. OCHOBHBIE pacUETHBIE XaPAKTEPUCTUKH PSAIOB PACTIPEAECIICHHUS . YUCIIO
MHTEPBAJIOB, YaCTOTA MHTEpBAJa, IIIUPUHA UHTEPBAIA.

4, OCHOBHBIE pacUETHBIE XaPAKTEPUCTUKH PSAIOB PACIPEACICHHUS:
OTHOCHUTEbHASA YaCTOTa, IJIOTHOCTh YaCTOTHI, INIOTHOCTh OTHOCUTEIBHOM YaCTOTHI

S. Ananmu3 psiioB pactpenenenus. [ padpudyeckoe m3odopaxkeHue
CTaTUCTUYECKOr 0 pacupeneseHus (MoJMIoH U TUCTOrpaMMa pacTpeeeHus )

6. Cpennsis BeIMUHHA U €€ ompeiersitoniee cBOMcTBO. Cpennee
apudMeTHIecKoe MPOCTOE 1 B3BEIIEHHOE, MOJ1a, MEUaHa .

1. Cpennee KBapaTUYHOE OTKJIIOHEHUE, TUCTIEPCUS .

8. HopmaiibHbI# 3aKOH pacrpeesieHus YKCTIEPUMEHTATbHBIX TaHHBIX.

9. OcHOBHBIE 3a/1a41 aHAJIM3a NPOU3BOJICTBEHHBIX MPOLIECCOB .

10.  OcHoBHbIE POOJIEMBI peATU3AIUN IKCTIEPUMEHTA.

11. TloHsiTHE PKCTIEPUMEHTA, OTIbITA, COOBITHS, BBIXO/IA MPOIIECcCa .

12. Beixon nporiiecca (KpUTepUil ONTUMAIBHOCTH). TpeboBaHus K mapamMeTpy
ONTUMU3ALINH.

13.  HezaBucumsie paxtopsl. TpeGoBaHusi, NpeabsiBisieMble K PaKTOpaM.

14. AKTUBHBIN U NTAaCCUBHBINA SKCTIEPUMEHT, MOArOTOBKA aKTHUBHOTO
IKCIIEPUMEHTa, paboyasi THIoTe3a.

15.  Pacuer umucia ONbITOB, pacyeT JJIUTEIbHOCTH HKCIIEPUMEHTA .

16.  Oumlku sKciepuMenTa (rpyoble, CUCTEMaTHYeCKUe, CITyJaiHbIe).

17. Mertobl cTiaKUBaHUs SKCIIEPUMEHTAIBHbBIX TAHHBIX.

18. Meron anpuopHOTo paH:kupoBaHus PakTopoB. THUITBI BO3ZMOXKHBIX
AuarpamMm paHros .

19. KoadduimeHT Koppeasiuy 1 JeTepMUHANNA (TPUMEHEHHE JIJTST OTIMCaHUs
MaTeMaTHUYEeCKUX MOJIENeH) .

20. Panpomuzanus ombITOB MiiaHa YKcniepuMenTa. [locnenoBarenbHbIN U
PaHI0MU3UPOBAHHBIN IJIAHBI .

21. TlpumeHeHue KpUTEPUEB COrIACHSI TIPU aHATIU3€E MPOU3BOACTBEHHBIX
MIPOIIECCOB MUILEBBIX TPOU3BOJCTB .

22.  OmmOKH MEpBOTO ¥ BTOPOTO POjIa .

23.  YpOBEHb 3HAYMMOCTH, IOBEPUTEITbHAS BEPOSTHOCTD .

24.  Kpurepuu cornacus. MouocTs kputepusi. Yucso creneneit CBOOOIHI .
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25.  Kpurepwnii Cteronenta. [Ipumenenmne kputepus mpu o0padboTke
AKCTIEPUMEHTAIIbHBIX IAHHBIX.

26. Kpurepuii Gumepa. [Ipumenenne kputepus npu oopadboTke
DKCIIEPUMEHTAITLHBIX JAHHBIX.

27.  Kpurepuii [Tupcona . [Ipumenenne kpurepus npu o0paboTke
AKCTIEPUMEHTAITbHBIX IAHHBIX .

28. Tlonnslii pakropHbiii skciepuMent. Onpenenenue. LleHTp sxkcnepumenTa u
UHTEPBAJIbl BApbUPOBaHUS (DAKTOPOB B KOJUPOBAHHOM M HATYpaIbHON Pa3MEPHOCTH.
YpoBHU BappupoBaHus (pakTopoB. PacueT koimyecTBa OMBITOB.

29. Marpuiia riaHUpoBaHUs dKciepuMenTa. ['padgudeckoe mo0paxeHue
iana [P B HaTypallbHOM M KOAUPOBAHHOW pa3MEPHOCTH.

30. VYpaBHeHue perpeccum, noaydeHHOE OT peanu3anuu miana [1d3. Pacuer
k02(h(PUIMEeHTOB ypaBHEHUS BBIX0O 1A TpoIiecca .

17



5 YdyeOHO-MeTOAUYECKOe M  HUHPOpPMAILLMOHHOE  oObGecrneyeHHe
JAUCLUTTAHBI

5.1 [lepeyeHb OCHOBHOW M [JONOJIHUTE/JBHOU y4E€OHOM JIMTepaTyphbl,
HEe00X0AMMOM AJ/11 OCBOEHMS A CUMILIHHBI

1. bospckuii M. B., AnucumoB 3. A. IlnaHupoBaHue u oOpraHuzanus
JKCIepUMeHTa: yuebHoe nocobue. — Momikap-Ona: III'TY, 2015. — 168 ¢. — DBK,
9BC YBO

2.T'openo C. B., Topemo B. II, I'puroppreB E. A. OcCHOBBI Hay4HBIX
UcclieloBaHui: yueOHoe mocooue. — MockBa, bepimn: upexkt-Menua, 2016. — 534
c.— 9BK, 9BC YBO

3. I'puropne HO. JI. Metonpl ONTUMANbHOIO IUJIAHUPOBAHUS SKCIIEPUMEHTA:
JIMHEHHBIC Moaenu: YueoHoe rmocodbue. — CII6.: Jlans, 2015. — 320 c. — DBK, 9bC
«JIlanby

4. KysuenoB 1. H. OcHoBbl HaydHBIX HCCIENOBaHMA. YueOHOE mocoOue s
6akanaBpoB. — M.: JlamkoB u K°, 2013. — 9BK, 9bC YBO

5. Mycuna O. H. [InaHupoBaHue M NOCTaHOBKAa HAYYHOTO SKCIEPHUMEHTA:
yueOHO-MeToanueckoe nocooue. — MockBa, bepimn: upekr-Menua, 2015. — 88 c.
— 9BK, 3bC YBO

6.Capun P. T., Tumepbaece H. ®., MpanoB A. M. OcHOBBI Hay4dHBIX
uccienoBanni. Opranusanus ¥ INIAHUPOBAHUE SKCIEpUMEHTa: yueOHOe mocodue. —
Kazans: U3garenmsctBo KHUTY, 2013. — 154 ¢c. — OBK, 5bC YBO

/. Cumases H. W. Teopuws maHMpoBaHUS DJKCIEpUMEHTAa W  aHAIU3

CTaTUCTUYECKUX JIAHHBIX. YueOHoe rnocodue st By30oB. — FOpaiit, 2011. — 400 ¢. —
9BK, 9BC «2nextponnas 6udmmoreka baml ¥V
9. Hlknsp M. ®@. OcHOBBI Hay4yHBIX HCCIIEIOBaHUM: ydyeOHOe mocobue. — M.:

Hamkos u K°, 2012. — 3BK, 3bC YBO

JlonoJIHUTe IbHASA JINTEpaTypa

10. Tlopces E. I'. Opranuzanus v TUIaHUPOBAHUE SKCTIIEPUMEHTOB: y4eOHOE
nocooue. — HoBocuoupck: HI'TY, 2010. — 155 ¢.— 9BK, 3bC YO

11.®atkynmunaa, @. I'. OcHOBBI HAaydHBIX HCCICAOBAHUNA: METOJIbI, MPUHITUIIBL,
HOpMBI: y4yeb. mocobue / D.I. @arkymmmna, JI.M. Camumona; bamkupckuit
rocyaapcTBeHHbIil yauBepcurer. — Yda: PUL[ baml'Y, 2011. — 125 c. — DBK, 9bC
«DnexktponHas onbimoTteka baml VY
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5.2 IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALLMOHHOMN
ceTu «UHTEepHEeT» MW MNPOrpaMMHOro ooéGecnedyeHUs, HEOOGXOJMMBIX /I
OCBOEHHUA AMCIUTIUHBbI

1. http://elibrary.ru/- 3To kpymHeUImMi poccuiickuii HHOOPMAITHOHHO -
AHAJTMTHYCCKHUH MOPTa B 00J1aCTH HAyKH, TEXHOJIOTHUH, MEIUITMHBI U 00pa30BaHHUS |

2. http://www.emomi.com/-Ha  cTpaHHWIle ~ MOXXHO  HAWTH  TPUMEPHI
MPWIOKEHUM MPOCTHIX 33/1ad K MPAKTUYECKUM Ciydasim. McTopun MHXEHEpHOTro aena
W3BECTHO MHOYECTBO CHUTYyaIldi, KOT/Ja COBEPIICHHBIC OIMMOKH TIPUBOJMIN K
CepPbE3HBIM TMOCJICJICTBUSAM, a TPAMOTHBIN pacdeT MoMOTall HAUTH BBIXO I M3 CJIOYKHOTO
MIOJIOKEHHSI. AHAJIN3 TaKUX MPOUCIICCTBUI ObIBaCT BEChMa MOYIHUTEITHHBIM.

3. http //www.exponenta.ru/educat/links/l_educ.asp-yaeOHsie MaTepHabl,
TECTBI

4. Windows 8 Russian. Windows Professional 8 Russian Upgrade. /{orosop
Ne 104 ot 17.06.2013 r. JInneH3uu 6eccpouHbie

5. Microsoft Office Standard 2013 Russian. /loroBop Ne 114 ot 12.11.2014 .
Jlutiensuu 6eccpoydHbIE.

6. Cucrema neHtpanm3oBaHHoro TtectupoBanuss baml'y (Moodle). GNU
General Public License.
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6 MarepuajbHo-TexHHYeCcKasi 0a3a, HeoOXoaAMMAsi JIsl OCYHIECTBJICHMS
00pa30BaTeJIbHOIO MpoLecca Mo AUCIUIINHE

HaumenoBanue cremuaibHbIX*
IOMEMICHNN U ITOMEIEHU N IS
CaMOCTOSITEIBHON pabOTHI

OcCHAaIIEHHOCTE
CIIEHATIBHBIX TOMEIICHU I
M IOMEIICHUHN IS
CaMOCTOSITETHHON pabOThI

IlepedyeHpb TULIEH3MOHHOTO
MIPOrpaMMHOTO 00eCTIeUEeHHSI.
PexBHU3UTHI MOATBEPKAAIOLLIETO
JOKYMEHTAa

1. Yueonaa
npoeeoenusn
JIEKYUOHHO20 muna:
Ne301, ayluToOpUs
(MH)XEHEepPHBIN (aKyIbTeT)

ayoumopusa 01
3anAmu
ayIuTopus
Ne302

2. Yuebnaa ayoumopus o0ns
npoeedenus 3anamuil
CEMUHAPCKO20 muna: aAyauTOPHS
Ne403 (nnkeHepHBI (aKyIbTeT)

3. Yueonaa ayoumopus onn
npogeoeHus 2PYynnoewix u
UHOUBUOYAILHBIX KOHCYIbMAYUIL:
aynuropust  Ne301,  aymurtopus
Ne302 (muxeHepHBI (aKyIbTeT)

4. Yueonaa ayoumopusa 01a
meKyuiezo Konmpons u
NPOMEMNCYMOUHOU ammecmayuu:
aynurtopust  Ne301, aygurtopus
Ne302 (muxeHepHBI (aKyIbTeT)

5. Iomewenusn onsa
CAMOCHOAMEIbHOI pabombl:
YUTAIBLHBIN 3al Neo2 k.201

(pu3mart. xopryc)

Aynutopus Ne 301
Jlocka, men, mapThl, CTYJIbS.
Aynuropusi Ne 302
VYuebnass mebenb, ydeOHO-
HanSIIHBIE TTOCOOMSI, JOCKa,
MPOEKTOP Nec
M361X(M361XG) LCD
3600Lm XGA(1024x768)
3000:1, sxpan ScreenMedia

Economy-P 1:1 180x180c..
Aynutopus Ne 403
Kommyrarop HP V1410-
24G, [lepconanbHbII
KOMITBIOTED B KOMILUJICKTE
Lenovo ThinkCentre All-1n-
One(12 IIT),
[TepcoHanbHbIil KOMIBIOTEP
Mono6nok 6apedbon ECS
G11-21ENS6B 21.5

G870/2GDDR31333/320G
SATA/DVD+RW(12 ),
Cepsep No2 Depo
Storm1350Q1, KommyraTtop
Heewlett
Packard HP V1410-8 G
YuraabHbii 3271 Ne2
K.201(¢pu3mar. kopmyc)
PentiumG2130/41'6/5001°6/
21,5"Ka/mpime =50 .,
[IK B xommi. @epmo Intel
®epmo Intel Monob6mok Nel
depmo AMD A8-5500 — 50
IIIT.

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 1.
Jlutiensuu GeccpouHbie

2. Microsoft Office Standard
2013 Russian. Torosop Ne 114 ot
12.11.2014 T. JInnensum
OeccpouHbIe.

3. Cucrema UEHTPAIU30BAaHHOIO
tectupoBanusi baml'y (Moodle).
GNU General Public License.
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[Tpunosxxenue Ne 1

MUHOBPHAYKHN POCCHUMN
®I'bOY BO «bALLIKUPCKHNU I'OCYJAPCTBEHHBIN YHUBEPCUTET»
NMHXXEHEPHBIA ®AKVYIJIBTET

COJIEP)KAHUE PABOUYEM ITPOI'PAMMBI

OUCIMIUIMHBI «] ITaHupoBanue 3KCriepuMEHTa

Ha 3UMHIOI0 CECCHUIO
3a04HOH (POpMBI 00yIEHIS

(dpopma 0Oy ueHws)
Bun paboTsr Obnem
JIUCIM I HBI

O6mas Tpynoemkocth auciutiuabl (3ET / gacos) 3/108
V4eOHBIX 4aCOB HAa KOHTAKTHYIO PabOTy ¢ MPENoiaBaTeNIeM: 16,7
JICKIN I 6
MPAKTUYECKU X/ CEeMHUHAPCKUX 10
OKP 0,7
KonTpoin 4
Y4YeOHBIX 4YacOB Ha CaMOCTOSTENBHYIO pPabOTy O0OydaroIlMXxcs 87,3
(CP), BxiTr0Uasi IOATOTOBKY K 9K3aMEHY/3a4eTy

®opma(bl) KOHTPOJIA:

3a4€T —3UMHAIA CCCCH
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dopma u3ydeHust MaTepUasoB:
JIEKI WU, IPAKTUYECKUE 3aHATUS,

OcHoBHad "

q)opMa TCKYIICTO KOHTPOJIA

NO cewmHapere roommmreman | SN0 (kommoKBHYMEL,
i Tema u conepxanue 3aH§J£gé?§ﬂ&%1¥)£{H;;%gg a(;lTH’ peig;eeg{a;;gﬁa o pabote KOHTPOJIbHBIE PadOTHI,
TPYI0EMKOCTb (B 4acax) CTyJeHTaM CTYNCHTOB KOMHB}OTeTpﬁI’)Ie TCCTHI 1
K P } (LZPEM CP (HOMEpa U3 CIHCKA)
Monynsb 1 «9KCIIEpUMEHT KaK MPEAMET HCCIETOBAHMS)
Ilo npuBeneHHOMY BeinmonHuTs 3a1anne
1 Tema 1. Metobl 05 ) 05 773 CIIMCKY JIUTEpPaTyphl B MpenoaaBarTens cemuHap
Hay4yHOI'0 TO3HAHUS COOTBETCTBUH C
M3y4aeMOil TEMOM
Tema 2. MeTonas! [To npuBeneHHOMY BrImoaHuTs 3aganue
o | MOMydeHn HayIHO- 05 ) 05 773 CITUCKY JINTEPATYpPHI B npenojaBarens —
TEXHUYECKON COOTBETCTBHUH C
uHdopMaruu U3y4aeMOH TeMOM
Tema 3. [To npuBeneHHOMY BoinmosiHuTh 3a1anue
DKCIEPUMEHT. CITUCKY JINTEPATYphI B npenojaBarens
3 Kunaccuduxanms 05 ) 05 773 COOTBechTBHH cu KOJUTO KBHYM
BHJIOB M3ydaeMou TeMOi
3KCIIEpPUMEHTAIBHBIX
M CCIIEIOBAHUI
Tema 4. [To npuBeneHHOMY BrimonHuTE 3amanue
MopnenupoBanue. CITUCKY JINTEPATYpPHI B npenojaBarens
4 | AKTUBHBIN U 0,5 - 0,5 7,73 COOTBETCTBUH C CeMHHAp
MTaCCUBHBIN M3y4aeMoi TeMOoi
SKCIIEPUMEHT
Tema 5. Cnyyaiinbie [To npuBeneHHOMY BeinosHuTh 3a1aHue
g | BETHMMHELH 05 ) 05 773 CITUCKY JINTEPATYphI B npernojaBarens cemuHap
napameTpbl UX COOTBETCTBHUH C
pacnpeneneHus M3y4aeMoil TeMOM
Kommnwrorepnoe
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| TectpoBanue 1o Mozyio 1

Mopyns 2 «CTaTUCTUYECKUI aHAU3 U OLIEHKA SKCIIEPUMEHTAIIbHBIX JAHHBIX)

Tema 1. OcHOBHEIE
[lo npuBenenHOMY
XapaKTepuCTHI CIIHCKY JINTEPATYPHI B BrinmonuuTs 3amanue
6 | caydaiiHBIX BEJIHYUH. 0,5 - 0,5 7,73 N patyp CeMMHAp
- COOTBETCTBHH C MpenoaaBarTesns
JlucnepcruoHHBbIN N .
M3y4aeMoi TeMoi
aHaJn3
Tema 2. [To npuBeneHHOMY
KW CIIEPCUOHHBIN CHHUCKY JINTEPATyPHI B BrimmonuuTes 3amanue
7 |Aucnep 05 | - 05 | 7.73 Ky JHTEPATyp commap
aHaJIn3 JaHHBIX B COOTBETCTBHH C npernojaBaTens
nporpamme Excel U3y4aeMoi TEMOM
Ilo npuBeneHHOMY
Tema 3. Bunnr CIIHCKY JINTEPATYPHI B BrimosHHUTE 3a7aHKE
8 A . 0,5 - 0,5 7,73 & paryp . CeMHUHap
omMOOK U3MEPEHH I COOTBETCTBUH C npenojaBarens
M3y4aeMOil TEMOM
Tema 4.
[lo npuBeneHHOMY
TpensapuenbHas CIHHUCKY JINTEPATYPHI B BrinmonHuTh 3amanue
9 | obpaboTka 0,5 - 0,5 7,73 &y patyp CeEMHUHAp
COOTBETCTBHH C MpenoaBaTesns
SKCIIEPUMEHTAIBHBIX . "
N M3y4aeMol TeMoi
HaOIIOIeHUT
KomnbroTrepHoe
TECTUPOBAHME 10 MOJAYIIO 2
Monaynb 3 «MeToabl KOPPETALMOHHOTO U PETPECCHOHHOTO aHAJTU30B)
Tema 1.
[lo npuBeneHHOMY
P YHKUHOHATLHAIC U CHHCKY JINTEPATYPHI B BrimonuuTe 3amanue
10 | cratuueckue 0,5 - 0,5 7,73 Ky paTyp CeMHUHap
COOTBETCTBHH C npernojaBarens
3aBUCUMOCTU MEXKTY . o
M3y4aeMoil TeMOM
BeJIMYMHAMH
Tema 2. [lo npuBeneHHOMY
Kos>dpdunument CIIHCKY JINTEPATYPHI B BrimosHHUTE 3a7aHKE
11 (b 0,25 - 1,25 2,5 Ky paTyp a CEeMHUHAp
KOppesiuu COOTBETCTBHH C npenojaBarens
M3y4aeMOil TEMOM
12 | Tema 3. IloctpoeHnue 0,25 - 1,25 2,5 Ilo mpuBeneHHOMY BeimonHuTe 3a1a01€E CeMHHAap
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MaTeMaTUYECKON

CIIMCKY JINTEPATyphl B

npenoaaBaTeiisa

MOACIIN COOTBECTCTBHUH C
M3y4aeMoil TEMOM

Tema 4.

Onpenenenue

YpaBHEHUSI pErpeccuu

[To npuBeneHHOMY
CIIMCKY JINTEPATypPhI B

BreinonauTsk 3aganue

13 | merogom 0,25 1,25 2,5 CeMHUHAp
COOTBETCTBHUH C npenojaBaresns
HaWMEHbIIX . .
M3y4acMON TEMOU
KBaJpaToOB
Tema 5.
Perpeccuonnsiit Ilo npuBeneHHOMY
aHalIM3 B IMpOrpaMme CIIMCKY JINTEpPATyphl B Beimonuuts 3aganue
14 porp 0,25 125 | 25 K TATEpaTyp ceMmHap
Excel COOTBETCTBHH C IIPENOIaBaTeNs
M3y4aeMOi TEMOM
Bcero yacos 6 10 87,3
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[Tpunoxenue Ne 2
PeliTHHT — JIaH AUCUMNIJINHBI
[InannpoBaHuE SKCIIEpUMEHTA

CnenuansHOCTh — TexHOIOTHYeCKHE MAIIMHBI K 000PY10BaHKE

Bu el yaeOHOM AeSTenbHOCTH KoEaKgngf?oe 3a;11/111015111§1) sa _ bajiibl
CTYJIEHTOB sanatne ComecTp min max
Moayab 1«OKcrIepuMEHT KaK IpeIMeT UCCIEA0BAHUS»
Texkyumii KOHTPOJIb
1. Cemunap 3 1 0 3
2. CemuHap 3 1 0 3
3. Komoksuym 11 1 0 3
4. CemuHap 3 1 0 3
5. Cemunap 3 1 0 3
PyGe:xHbIil KOHTPOJIb
1. KoMmnbloTepHOE  TECTUpPOBAHHE IO 15 1 0 15
Moayio 1
Moayasb 2 «CTaTUCTUYECKMI aHAIU3 U OLIEHKA HKCIIEPUMEHTAJIbHBIX JAHHBIX »
MeTop! KOpPEIALHOHHOIO U PErPECCHOHHOIO aHAJIN30B
Texkymmii KOHTPOJIb
1. Cemunap 3 1 0 3
2. Cemunap 3 1 0 3
3. Cemunap 3 1 0 3
4. CemuHap 3 1 0 3
PyOexHbIil KOHTPOJIb
1. KOMIIBIOTEPHOE TECTUPOBAHUE T1O 20 1 0 20
MOJIYITIO 2
Moayab 3 «MeTosbl KOPPENAIUOHHOTO U PErPECCHOHHOTO aHAIU30B »
Texky il KOHTPOJIb
1. Cemunap 3 1 0 3
2. CemuHnap 3 1 0 3
3. CemuHap 3 1 0 3
4. Cemunap 3 1 0 3
5. KonTponpHas pabora 6 1 0 6
Py0exHbIil KOHTPOJIb
1. KOMIIBIOTEPHOE TECTUPOBAHUE T10 15 1 0 15
MOJTYIIO 3
IToompurebHble 0a/171b1 0 10
1. CtyneHdeckas omMIuaIa 3 1 0 3
2. [lyOnukanus crareit 5 1 0 4
3. BeicTymieHue ¢ A0K1a/10M Ha 3 1 0 3
CTY/IEHYECKOM KOH (hepeHInun
IHocemaemocTsb (0a/1/1b1 BHIYMTAKOTCS U3 00 1E i CyMMBI 0 91
HaOpaHHbIX 02JJ10B)
l. HocevmeHne JEKIHOHHBIX 07 14 0 9.8
3aHATHHA




2. IloceneHre NpakTU4YECKUX,

CEeMHUHAPCKHUX, JJAOOPATOPHBIX 3aHIATUN

-0,8

14

-11,2

HNToroBplii KOHTPOJI b

3aueT

60

110




