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1. Ilesu ocBOEHUSI TUCHMIIMHBI.

K ocHOBHBIM meJqdaM OCBOCHHA JUCHHUIIIINMHBI <<OpraH1/13au1/151 U IUIAHUPOBAHHUC
SKCHCPUMCHTa» CIICAYCT OTHECTHU!

- (opmupoBaHHE y CTYJCHTOB 3HaHWIl O ¢opmax, METoJaX U CpEeACTBaX OpraHu3allu U
MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCICAOBAHUM MPU MPOSKTUPOBAHUU, HCCICAOBAHUU W
JKCITyaTalldkd CHCTEM M CPEACTB YNpaBiICHHUS B  MAIIMHOCTPOHUTENBHBIX  OTPacisix
MPOMBIIIUICHHOCTH, a TaKXKe, B Y)KOHOMUKE, Ha TPAHCIIOPTE U T.JI;

- U3yYECHHUE TEOPETHUUECKUX ITOJIO0KEHUN OPraHU3aluy U IUIAHUPOBAHUS SKCIIEPUMEHTA U OCHOB
TEOPUH KOMIIBIOTEPHOI 00pabOTKM 3KCIIEPUMEHTAIBHBIX JAAHHBIX Ha 0a3e MOJIyYEHHBIX paHee
3HaHUH TP LIMPOKOM HCHOJIB30BAHUU COBPEMEHHBIX KOMIIBIOTEPHBIX CHCTEM OOpabOTKU
SKCIIEPUMEHTAJIBHBIX JaHHBIX;

- IpUOOpETEeHNE CTyIEHTAMH HAaBBIKOB KOMITBIOTEPHOI 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX
OpU ydere TeXHHYECKMX TpeOOBaHMM WIM KOHKPETHBIX YCJIOBUH IPOBEACHUS OIbITA,
IpeIoiaratoield Mocieayoy0 o0paboTKy MOJIYYEHHBIX pe3yJlbTaTOB C IMPUBJICYEHHUEM
MaTEMaTUYECKOT0 annapara JUCIIEPCUOHHOI0, PErPECCHOHHOTO WJIN KOPPEJSILIMOHHOIO METO/I0B
aHaIu3a;

- INOArOTOBKY CTYACHTOB K JACATCIBHOCTU B COOTBECTCTBUU C KBaJIH(i)HKaHHOHHOﬁ
XapaKTCpHCTHKOﬁ MarucTpa 1o HalrpaBJICHHUIO.

K ocHOBHBIM 3agavdaM OCBOCHUS AJUCHHUIIIIMHBI ((KOMHLIOTepHHe CHUCTCMbI O6pa6OTKI/I
SKCHICPUMCHTAJIbHBIX JAHHBIX» CJICAYCT OTHCCTH!

- aHaJIu3 Hay‘lHO'TeXHI/I‘leCKOﬁ I/IH(I)OpMaI_II/II/I, OTCYCCTBCHHOT'O U 3apy6e>1<Hor0 OIlbITa I10
TEMATUKE NUCCICJOBAHU,

- ydactue B paboTax MO OpraHM3alMM U MPOBEACHUIO IKCIEPUMEHTOB Ha JACHCTBYIOLIUX
00BEKTax 10 33/1aHHON METO/IUKE;

- o6pa60TI<a pPE3yJIbTAaTOB  SKCIICPUMCHTAJIBHBIX I/ICCJ'Ie)IOBaHI/Iﬁ C TMPUMCHCHUCM
COBPEMECHHBIX I/IH(l)OpMaIII/IOHHBIX TEXHOJIOTHH U TEXHUYISCKHX CpCACTB,

- TPOBEIECHHUE BBIYHUCIUTEIBHBIX JKCIEPUMEHTOB C HCIOIb30BAHUEM CTaHIAPTHBIX
IPOrPaMMHBIX CPEJCTB C LENbI0 MOIYYEHHs] MAaTEMaTHYECKUX MOJIENEeN MPOLEcCOoB U 00OBEKTOB
aBTOMATHU3ALUU U YIIPABICHUS;

- IOATOTOBKA JaHHBIX U COCTABJICHHUC 0630pOB, pe(bepaTOB, OTYCTOB, HAYYHBIX Hy6HHKaHI/Iﬁ
N OOKJIaA0B Ha HAYYHBIX KOH(i)epeHI_[I/ISIX 1 CEMHHAapax, y4acTu€ BO BHCAPCHUHU PE3YJILTATOB
I/ICCJ'ICIlOBaHI/II\/'I n pa3p3.60TOK.

2. Mecto qucuunauHbl B ctpykrype OOII marucrpartypsbl.

JuctmmumHa «OpraHu3anys W TUIAHHPOBAHWE DKCIIEPHMEHTA» OTHOCHUTCS K pasfely
b.1.1.]IB4 bnoka b.1.3 «/uctumuael 1o BbIOOpY» BapuatuBhoit wactm b.1.2
npodecCHOHANBHBIX YUeOHBIX AUCHHUILIUH 0a3oBoro mukia b.1.1 ocHOBHOI 0Opa3oBarenbHOMN
porpaMMbl OakajgaBpHara.



«Opranuzanus

U IUIAaHUPOBAHUC

OKCIICPUMCHTAa»

COACPKATCIIbHO-MCTOAUYCCKHU CO CICAYIOIUMU JUCHUITIIMHAMU U ITPAKTUKAMHA OOITI:

B 6azo0eo0ti wacmu Bnoka 1:

- Merposorus, crangapTu3anus U cepTuduKanms;
- BrIci1as MaTeMaTHKa.

B sapuamusnoii wacmu bnoxa b.1.1.2
- OCHOBBI Hay4HBIX UCCIICIOBAaHUM.
OcBoeHue marepuaia Mo JUCHUILIMHE JOLKHO ONMUPAThCS HAa 3HAHMS, YMEHUSI U HABBIKH,

pUOOpeTEeHHbIE

B pe3yibTare

OCBOCHU

MPeIUIeCTBYIOMUX AUCHUIUIMH  (MOZIyJeil):

«MeTtpornorusi, cranAapTH3anus U cepTUUKams», «Boicmas maremaTikay; « OCHOBBI HAyYHBIX
WCCIICOBAHMI» U IIp.

B eapuamusnoti vacmu b.1.2 bnoka 1:

- OCHOBBI Hay4HBIX HCCIICIOBAHUMN.
3. IlepedeHb NJIaHUPYyeMbIX Pe3yJIbTATOB 00y4YeHHUS 10 AUCHUILINHE (MOYJII0),

COOTHECCHHDBIC C IVIAHUPYEMBIMMU pe3yJbTaTaMU OCBOCHUSA 06p3303aTean0ﬁ

B pe3yjibTate OCBOCHHA JUCHUIIIMHBI

MpOrpaMmbl.
(Mogynsi) y oOyuwaroumuxcs (GOpMHUPYIOTCS

CIICAYIOIHME KOMIICTCHIUN U TOJIKHBI OBITh AOCTHUTHYTHI CJICAYIOMNE PE3YJILTAThI O6y‘I€HI/I$I KakK

sTan GOpMUPOBAHUS COOTBETCTBYIOLUX KOMIIETEHIIUH:

B pesyasbTare

TCXHUYCCKUX CPCACTB

O0CBOEHHS
Kon o0pa3oBaTebHOM Ilepeyenb NIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTeHI[HH NpOrpamMmbl 00y4eHHUsI MO AUCUUILINHE
00y4yarouuiicst J0JKeH
o0s1agaTh
[TK-1 CIIOCOOHOCTBIO 3HATh:
BBITIOJTHSATH - TCOPUI0O HW  TPAKTHKY  BBITIOJHEHHS
HKCIIEPUMEHTHI Ha | DKCIIEPUMEHTOB Ha JACHCTBYIOIUX 00BEKTax 1o
JNEUCTBYIOIUX OOBEKTaX | 3aIaHHBIM  METOJUKaM U 00pabaThIBaTh
o 3a/laHHBIM | pe3ylbTaThl C MPUMEHEHHEM COBPEMEHHBIX
METOTUKAM U | ”HQOPMAITMOHHBIX TEXHOJIOTHH M TEXHHUECKUX
o0pabaTbIBaTh CPEJICTB,;
pe3yabTaThl C | yMeTh:
MIPUMEHEHUEM - TIPOBOJMTH SKCIEPUMEHTHI Ha JEHCTBYIOIINX
COBPEMEHHBIX 00BeKTax MO 3aJaHHBIM  METOJUKAM |
UH(OPMAIIMOHHBIX oOpabaTeiBaTh pe3yNbTaThl C MPUMEHEHUEM
TEXHOJIOTHI U | COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUN 1

TEXHUYECKUX CPEJICTB ;

BJIA/1€Th:

- HaBbIKAMH BBINOJHEHUsI IKCIIEPUMEHTOB Ha
JNEUCTBYIOMUX  OOBEKTaX MO  3aJIaHHBIM
METOJMKaM © 00pabaTbiBaTh pe3yJbTaThl C
MIpUMEHEHUEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI M TeXHHUYECKUX
CPEJICTB .

4. CTpyKTypa M coaep:KaHue TUCHUILIMHBI.

B3aMMOCBs3aHa JIOTHYECKH U




OO6mast TPyHOEMKOCTh JUCIUIUIMHBI COCTaBIseT 4 3adeTHble eauHUIbl, T.e. 144
akagemudecknx aca (u3 Hux 90 gacoB — caMocTosTenbHas paboTa CTYACHTOB).

Paznensr muctumummabl «OpraHu3anusi U IUIAHUPOBAHUE DKCIICPUMEHTa» H3Y4YarOTCs B
CEeIbMOM CEMECTpe YETBEPTOr0 Kypca.

Ha ayauropusie 3ansTus orBonsatcs 54 yaca: nexkuuu — 18 gacos, mabopaTopHbie pabOThI
— 36 yacoB, GOpPMBI KOHTPOJIST — SK3aMEH.

CrpykTypa u conepkaHue TUCUUIIINHBL «OpraHu3anys U INIAHUPOBAHHUE YKCIIEPUMEHTA»
10 CPOKaM M BUJaM paboThl OTpaskeHsb! B [Ipunoxxennun



Conep:xaHue pa3ieioB IMCHUILTHHBI

Beenenue. Posb 1 3HaueHUE 3KCIIEPUMEHTAIBHBIX UCCIECIOBAHUMN U1l HAYYHOU U
MPAKTUYECKOM NEeSATEIbHOCTH.

OcCHOBHBIE 3aJa4u 1 (bOpMI)I IMPOBEACHUA SKCIICPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHHfI.
OCHOBHBIE dTaNbl IJIAaHUPOBAHUA U OpraHu3aliy SKCIICpUMECHTA.

[locTpoenne MoJenM  HCCIEAYyeMOro mpouecca. Bumel u  pe3yiabTarThl
MO/ICJTUPOBAHHSI.

Metoauka TpOBENEHHS  OKCIEPHUMEHTAIBHBIX  HcchenoBanuil. OOpaboTka
PE3YJIBTaTOB OIBITOB.

OCHOBBI TEOpUM BEPOATHOCTEH M MATEMAaTHYECKOW CTATUCTUKH. TouedyHble U
WHTEpBaJbHbIE OLIEHKH. [I[poBepKa CTaTHCTUYECKUX TUIIOTES.

CraTHCTUYECKUH aHAIU3 OKCIICPUMCHTAJIbHBIX JAHHBIX.

Teopernueckne  OCHOBBI ~ IIPUMEHEHHsS  PETPECCHOHHOIO  aHaJIM3a  IIpH
CTaTHUCTUYECKON 00pabOoTKe HKCIEPUMEHTAIbHBIX JaHHBIX. MeTox HauMEHbIINX
kBazparoB. 3HaueHne MHK — perpeccun aiis pemienust npakTHUECKUX 3a/1a4.

JlucriepcHOHHBIM aHaNM3 MpU CTATUCTHYECKOW 00paboTKe 3KCIEePUMEHTAIbHBIX
JaHHBIX. [IpuMepsl MPaKTUYECKOTO IPUMEHEHUS.

KoppenaironHpii MeTO/] aHalIM3a MpU MPOBEJIECHUN CTATUCTUUECKOW 00pabOTKH
AKCIEPUMEHTAIBHBIX TaHHBIX. [[pUMepBbI MPaKTUYECKOW pean3alnH.

[InanupoBanue »skcnepuMeHTa. IlomHblil QakTopHbli 3kcnepuMeHT (IIDDI).
JpoOuslii pakTopHbIH 3kcriepuMeHT (IDI).

OptoroHanbHbele  TUIaHbl. LleHTpanbHOE  KOMIIO3UIIMOHHOE  OpPTOTOHAIBHOE
mwianupoBanue (IIKOIT) u nenTpanbHOe KOMIO3UIHOHHOE poToTabensHoe (LIKPIT)
MJIaHUPOBAHUE.

HJ'IaHI/IPOBaHI/IC OKCTPEMAJILHOT O SKCIICPUMCHTA.
CuMIieKkcHoe IJIaHUPOBAHUC.
HJ'IaHI/IPOBaHI/Ie SKCIICPUMCHTA B YCIIOBUAX HEIIPEPBIBHOTO ITPOU3BOACTBA.

KomnbroTepHble cucteMbl 00pabOTKH ONBITHBIX TaHHBIX. CTaTUCTHYECKHE PYHKIINH
Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u npou.

CoBpemennbiit ananu3 qaHHbIX B cucteMe STATISTICA (statsoft.com).



e [lepcrieKTMBBI W OCHOBHBIC HAINpPABICHUS PA3BUTUS COBPEMEHHBIX CHCTEM
o6pabotku manHbIX. [Tonstue «Big Datay. [IporpamMMHbIe 1 anmapaTHbie CPeACTBa
TexHosoruu «Big Datay npu penieHny akTyalbHbIX 33]]a4 HAYYHBIX HCCIICIOBAHUN.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
MGTOI[I/IKa npenoaaBaHusa JUCHUIIIIMHBI <<OpI‘aHI/ISaI_[I/ISI U INIAHUPOBAHUC SKCIICPUMECHTA»
H peajn3aiud KOMICTCHTHOCTHOTO IIOAXO0Ada B H3JIOKCHUU W BOCIPHUATUHM MaTCpHaia
npeaycMaTpuBacT UCIIOJIL30BAHUC CIICAYIOIINX aKTUBHBIX U MHTCPAKTHUBHBIX (I)OpM IMPOBCACHUA
TPYNIIOBBIX, MHIUBHUYaJIbHBIX, &y TUTOPHBIX 3aHATUH B COYETAHUU C BHEAYAUTOPHOU paboOTOi ¢
1eNbl0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00YUaIOIIUXCS

— IOJrOTOBKA K BBIIIOJHEHUIO JIAOOPATOPHBIX padoT B 1a00opaTOpusix YHHUBEPCUTETA;
— TIOJITOTOBKA, MPEJICTABIICHUE U OOCYKACHHUE MTPE3CHTAINIA Ha CEMUHAPCKHIX 3aHATHSX;

— OpraHu3aiys U MPOBEICHUE TEKYIIEro KOHTPOJISI 3HAHUHU CTYJIEHTOB B ()OpME YCTHOTO
ompoca,

— IpOBEJCHHE MHTEPAKTUBHBIX 3aHATUN MO MPOLEAype MOATOTOBKUA K KOMIIBIOTEPHOMY
TECTUPOBAHUIO B cuctemMe «MeHTop» Kadenpsl «ABTOMATHKA U YIIPABJICHUEY,

— HCIIOJIb30BAHME HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOIs B (opMe ayAUTOPHOTO
KOMITHIOTEPHOTO TECTHPOBAHUS.

YenbHBIA BeC 3aHATHM, MPOBOAMMBIX B MHTEPAKTHBHBIX (POpMax, ONpeIesieH IIaBHOM
[EeNbI0  00pa3oBaTebHONW MPOTPaMMbl, OCOOCHHOCTBIO KOHTHHTCHTa OOydYarommxcs |
coJlep>KaHueM TUCHUIUIMHBI «OpraHu3anusi ¥ TUIAHUPOBAHHUE SKCIICPUMEHTA» W, B IIEIIOM II0
mucrumuinae, coctarisier 40% ayauTOpHBIX 3aHATHH. 3aHATHUS JICKIIMOHHOTO THITA COCTABIISIOT
25% oT oObema ayTUTOPHBIX 3aHATHI.

6. OneHOYHbBIE CPeICTBA I TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTALMHU M0 UTOraM OCBOEHHS TMCIHHUIJIMHBI M Y4eOHO-MeToAu4YecKoe odecnevyeHue
CaMOCTOSITeIbHO PaGoThI CTYIEHTOB.

B npouiecce o0yueHus: HCIIONB3YIOTCS CIEIYIOIINE OIIEHOYHBIE ()OPMBI CAMOCTOSATEIHHON
paboTHI CTYJICHTOB, OIICHOYHBIC CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOTHBIX
aTTeCTallui:

- B portecce o0ydeHus PeyCMOTPEHBI JOKIAAbI CTY/ICHTOB;

- UHIVBHIYJIbHBIN OIPOC;

- BBITIOJIHEHUE KOHTPOIBHBIX 3aJJaHHH;

- IPOBE/IeHNE MHTEPAKTUBHBIX 3aHIATHUI MO KJIFOUEBBIM BOIIPOCAM JAUCIHUILINHBL,

- MOATOTOBKA K BBIMOJIHEHHUIO JaOOPAaTOPHBIX padOT U UX 3aIlUTa;

- 9K3aMEeH M0 MaTepuanam Kypca.

OI_ICHO‘{HBIC CpeacTBa TCKYIICTIO KOHTPOJIA YCIICBACMOCTU MPECAITOJIaratOT NCII0JIb30BAHNC
CaMOCTOATCIIbHBIX pa60T, IpH BBIIIOJIHCHUHU KOTOPBIX, CTYACHTHI OTBCYAKOT HA IMOCTABJICHHLIC
BOIIPOCHI U BBIMOJIHAKOT KOHTPOJIBHBIC PACUCTHBIC 3aJIaHUA. B OCIIAX obecreueHust JOJIZKHOT'O
KOHTpPOJIA OCBOCHUA 06y‘-IaIOIJ_II/IMI/IC}I HU3ydaceMoOro nmnpeaMeTa, KOHTPOJIBHBIC 3aJlaHuA,
COOTBCTCTBYIOIINEC KIIFOYCBLIM pa3aciiaM AUCHUIUIAHBI, OIMPCACIAIOTCA IJIA KaXXJA0ro CTyACHTA
HHIUWBUIYAJIbHO, UCXOAS U3 HOMEPA €TI0 3a4CeTHOM KHIKKH.

O6p33HBI KOHTPOJBbHBIX Sa)IaHHfI, TEM JOKJIaJ0B, KOHTPOJBHBIX BOIIPOCOB [JIA
MMPOBEACHUA TCKYIIECIO KOHTPOJIA, IPUBCACHBI B ITPUTOKCHUU.



6.1. ®oH/I OLIEHOYHBIX CPEICTB AJIS NPOBEACHUs IPOMEKYTOUYHON aTTeCTAlUMN
00y4YarIuXxcs Mo JUCHUILTHHE (MOIYIIIO).
6.1.1. [lepevyeHb KOMIIETEHIIUI ¢ YKa3aHMEM 3TANOB UX (JOPMHUPOBAHUSA B IIPoOLIECcCe
O0CBOEHHUsI 00pa30BaTeJIbHONH MPOrPaAMMBI.
B pesynbrare ocBOGHUS TUCHHUILINHBI (MOIYJIs) (GOPMUPYIOTCS CIIEAYIONINE KOMIIETEHIIHH:

Kon B pesyabTare ocBoeHus1 00pa3oBaTeJbLHOM IPOrpaMMbl 00y4arouiics
KOMIIeTeHI UM J0JIZKeH 00J1a1aTh
I1K-1 CHOCOOHOCTBIO BBIIOJHATH SKCIEPUMEHTHI Ha JEHCTBYIOIINX OOBEKTaxX 10

3aJaHHbIM MCTOAMKAM H 06pa6aTbIBaTB pe3yiibTatel C HNPUMCHCHUCM
COBpPEMECHHBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHH U TEXHHYSCKHUX CpEaACTB

B npornecce ocBoeHust 06pazoBaTeabHON NPOrpaMMbl JaHHbIE KOMIETEHLIMH, B TOM YHUCIIe
UX OT/EJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS B XOJ€ OCBOCHMs O0YyYarOLUMMCSA IUCLMILIMH
(MoOyJIeit) MO3TANHO, B COOTBETCTBUY C YY€OHBIM IUIAHOM U KaJCHJAPHBIM IpadMKOM y4eOHOTO
nporiecca.
6.1.2. Onucanue noka3arteJieil 1 KpUTepreB OLCHUBAHUS KOMIIeTeHUMH, (POPMUPYEMBIX 110
HUTOraM OCBOEHHS JMCUMILIMHBI (MO1YJIs1), OMCAHME IIKAJ OLleHUBAHUS
IToka3aTteneM OLIGHMBAaHUS KOMIIETEHLUMH Ha pa3IM4YHBIX 3Tanax HMX (OPMHUPOBAHUS
SBJISIETCSA TOCTH)KEHUE O0YYaroIMMUCS IUIAHUPYEMBIX PE3y/lIbTaTOB OOYUYEHMS 10 JAUCLUILINHE

(Momyio).

IIK-1 cnocoOHOCTHIO BBIMOJIHATh AKCIEPUMEHTHI Ha JACHCTBYIOIUX OOBEKTaX MO 3aJaHHBIM
METOJIMKaM M 00pabaThIBaTh PE3yJIbTAaThl C MPUMEHEHUEM COBPEMEHHBIX MH(OPMAaLMOHHBIX
TEXHOJIOTUI ¥ TEXHUYECKUX CPE/CTB.
Kpurtepun onenuBanus
IHokazarennb
2 3 4 5

3HATH: O6yuarommiics | OOyuarommiicss | OOywaronuiics | O0yuaromuiics
- TEOPHUIO U JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPHUPYET | AEMOHCTPUPYET
MPaKTUKY MIOJIHOE HEIOJIHOE YaCTUYHOE MIOJIHOE
BBITIOJTHEHUSI OTCYTCTBHE UJIM | COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
JKCIIEPUMEHTOB | HEIOCTATOYHOE | 3HAHUSA: 3HAHUS: 3HaHUS:
Ha COOTBETCTBUE - TEOpUU U TEOpUU U - TEOpUU U
JNENCTBYIOINX 3HAHUSA: MPaKTUKHU NPaKTUKU MPaKTUKU
o0BEeKTax Mo - TEOpUU U BBITIOJTHEHUS BBITIOJTHEHUS BBITIOJTHCHUS
3a/1aHHBIM MPaKTUKHU DKCIEPUMEHTOB | 3KCIIEPUMEHTOB | DKCIIEPUMEHTOB
METOJIMKaM U BBITIOJTHEHUS Ha Ha Ha
oOpabaTtbIBaTh DKCIEPUMEHTOB | IEHCTBYIOIIHNX NENCTBYIOINX NENCTBYIOINX
pe3yJIbTaThI C Ha 00BEKTaX 1Mo 00BeKTax Mo 00BEKTax 1Mo
IIPUMEHEHUEM JENCTBYIOIINX 3a/IaHHBIM 3a/1aHHBIM 3a/IaHHBIM
COBPEMEHHBIX o0BeKTax 1o METOJIMKAM U METOJIUKaM U METOJIMKAM U
MHGOPMALIMOHH | 33JJaHHBIM o0pabaTbIBaTh o0OpabartbIBaTh o0pabaTbIBaTh
BIX TEXHOJIOTUH | METOAMKAM U pe3yJIbTaThI € pe3yNbTaThI € pe3yJIbTaThI €
U TEXHUYECKUX | 0OpabaThIBaTh IIPUMEHEHUEM MIPUMEHEHUEM IIPUMEHEHUEM
CPEICTB. pe3yJIbTaThI € COBpPEMEHHBIX COBpPEMEHHBIX COBPEMEHHBIX

IPUMEHEHUEM uH(OPMAIMOHH | HHPOPMAIIMOHH | HH()OPMAIIMOHH

COBPEMEHHBIX BIX TEXHOJIOTUH | BIX TEXHOJOTHI | BIX TEXHOJOTHI




nH(pOpMaITnOHH

U TEXHHUYCCKHX

U TCXHHUYECCKUX

N TEXHHUYCCKHUX

BIX TEXHOJIOTUH | CPE/ICTB. CpPEACTB. CpE/CTB.
u TexHuueckux | Jomyckarorcs JHonyckarores
CpPEZCTB. 3HAYUTEIbHBIC HE3HAYUTEIIbHBIC
OIIINOKH, OIINOKH,
HPOSIBIIAETCS HETOYHOCTH,
HEI0CTaTOYHOCT | 3aTPyAHEHUS
b 3HaHUH, 110 pu
pany aHAJTMTUYECKUX
MoKa3aTelieu, onepauusx.
oOyyaromuics
UCTIBITHIBACT
3HAYUTENIbHbIE
3aTpyAHEHUS
npu
OTIEPHPOBAHUHN
3HAaHUSMHU [IPU
uX MepeHoce Ha
HOBBIE
CUTYAIHH.
yMeTh: OOyuaronmiicst | OOy4atomuiicss | OOyuarommiicss | OOy4Jaromuiics
- IPOBOJIUTh HE yMeeT WIN B | AEMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPHUPYET
OKCHEPUMEHTHl | HEJIOCTATOYHOW | HETOJIHOE YaCTUYHOE MOJTHOE
Ha CTETIEHU YMEET: | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
JEeWCTBYIOIINX - IPOBOJIUTH CJICYIOIITNX CIICAYIOLTIX CIICAYIOIINX
00BEKTaX 10 SKCHEPUMEHTbl | YMEHUIl: YMEHUH: YMEHHUI:
3aJJaHHBIM Ha - IPOBOJIUTH - IPOBOJIUTH - IPOBOJIUTH
METOAMKAM U NeHCTBYIOINX HKCIEPUMEHTBHl | IKCHIEPUMEHTBI | HIKCIIEPUMEHTHI
00pabaThIBaTh 00BEKTax 1Mo Ha Ha Ha
pe3yabTaThl € 3aJJaHHBIM JEHCTBYIOMNX JeMCTBYIOIUX JEeWCTBYIOIUX
IIPUMEHEHNUEM METOJIMKaM U 0o0BeKTax 1o o0BEeKTax 1o 00BEKTax Mo
COBPEMEHHBIX o0pabaTbIBaTh 3aJJaHHBIM 3aJJaHHBIM 3aJJaHHbIM
WH(POPMAIIMOHH | PE3YIIBTATHI C METOAMKAM U METOMKAM U METOAMKAM U
BIX TEXHOJIOTUH | IPUMEHEHUEM 0o0pabaTbIBaTh o0OpabaTtbIBaTh oOpabaTbIBaTh
Y TEXHHYECKUX | COBPEMEHHBIX pe3yIbTATHI C pe3yIbTaThI ¢ pe3yIbTATHI C
CpPEACTB. UH(POPMALIMOHH | IPUMEHEHHUEM pUMEHEHHUEM IPUMEHEHUEM
BIX TEXHOJIOTUH | COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
U TEXHUYECKUX | MHPOPMALMOHH | UHPOPMALMOHH | HHPOPMALMOHH

CpPE/ICTB.

BIX TEXHOJIOTHH
1 TCXHUYECCKHX
CPEICTB.
OO6yuaromumiics
HCIBITEIBAET
3HAYNTCILHBIC
3aTpyAHCHUS
npu
MIPUMEHEHUHN
HaBBIKOB B
HOBBIX
CUTyaIUsX.

BIX TEXHOJIOTHH
M TEXHUYECKUX
CPEICTB.
HaBpikn
OCBOCHBI, HO
JIOITyCKAKOTCS
HE3HAYUTEIILHBIC
OIIIMOKH,
HETOYHOCTH,
3aTPyIHEHUS
npu
aHAJUTUYECKUX

BIX TEXHOJIOTUH
U TEXHUYECKUX
CPEACTB.




oTiepanusix,

IepeHoce
YMEHHH Ha
HOBBIE,
HECTaHJapTHbIE
CUTYaLlUH.
BJIA/I€Th: OOyuaronmiicst | OOy4atomuiicss | OOyuarommiicss | OOy4Jaromuiics
- HaBBIKAMU HE BJIAJICET UM | BIIAJICET: YaCTUYHO B IIOJTHOM
MIPOBEACHUS B - HaBbIKaMU BJIAJIEET: o0beMe BIIAJICeT:
HKCHEPUMEHTOB | HEJOCTAaTOYHOW | MPOBEAEHUS - HaBbIKAMHU - HaBbIKaMHU
Ha CTENEHU AKCIIEPUMEHTOB | IPOBEACHUS MIPOBEICHUS
JeUCTBYIOIUX BJIAJICET: Ha 9KCHEPUMEHTOB | SKCHEPUMEHTOB
00BEKTAX 110 - HaBbIKaMU JEHCTBYIOIINX Ha Ha
3aJJaHHbIM IPOBEICHUS 00BEKTax Mo JeMCTBYIOIUX JEeUCTBYIOIUX
METOAMKAM U HKCIEPUMEHTOB | 33J1aHHBIM o0BeKTax 1o 00BEKTaX 10
o0OpabartbIBaTh Ha METOAMKAM U 3aJJaHHBIM 3aJJaHHbIM
pe3yJbTaThl € JEHCTBYIOINX o0OpabatbIBaTh METOJUKAM U METOAMKAM U
IIPUMEHEHUEM 00BEKTax 1Mo pE3yJIbTATHI € o0OpabartbIBaTh o0OpabaTbIBaTh
COBPEMEHHBIX 3aJJaHHBIM IPUMEHEHUEM pe3yNbTaThl ¢ pe3yJbTaThI €
MH(POPMALIMOHH | METOAMKAM U COBPEMEHHBIX pUMEHEHHUEM IPUMEHEHUEM
BIX TEXHOJIOTUH | 0OpabaThIBaTh MH(OPMALIMOHH | COBPEMEHHBIX COBPEMEHHBIX
U TEXHUUYECKUX | Pe3yJbTaThl C BIX TEXHOJIOTUH | HHGOPMALIMOHH | MH(GOPMAIIMOHH
CPEICTB. PUMEHEHUEM Y TEXHHUYECKUX | BIX TEXHOJOTUH | BIX TEXHOJIOTHU
COBPEMEHHBIX CPEICTB. U TEXHUYECKHX | U TEXHUYECKHX
uHpopmarnmon | OOydaromuiicss | CpeACTB. CPEACTB.
BIX TEXHOJIOTUH | UCTIBITHIBAET Hagpiku
U TEXHHYECKUX | 3HAUUTEIBHBIC OCBOEHBI, HO
CpPEZCTB. 3aTpyAHEHUS JIOIyCKaloTCA
npu HE3HAYUTEIIbHBIC
NPUMEHEHUN OLIMOKH,
HaBBIKOB B HETOYHOCTH,
HOBBIX 3aTpyAHEHUS
CUTYAaIIHSX. npu
aAHAJTUTUYECKUX
oreparnusx,
IepeHoce
YMEHUH Ha
HOBBIE,
HeCTaHAapTHHIE
CUTYaIHH.

IIxaabl OeHUBAHUA PE3YJIbTATOB IPOMEKYTOYHON ATTECTALMU M UX ONIMCaHUe:
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Dopma npomerxcymouHol ammecmayuu: IK3ameH.

[MpomexyTouHass arrectanus oOydarommxcs B ¢GopMe DHK3aMEeHa MPOBOJUTCS TIO
pe3yJibTaTaM BBINOJHEHUS BCEX BUAOB y4eOHOU pabOThI, IPEIyCMOTPEHHBIX YYeOHBIM IJIAHOM
M0 JAHHOW TUCIHUIUIMHE (MOJIYJII0), MPU 3TOM YYUTBIBAOTCS PE3yJbTAThl TEKYIIErOo KOHTPOJIIS
yCIeBaeMOCTH B TeueHue cemectpa. OIEeHKAa CTENEHU JOCTHXKCHHS O00ydaromuMucs
IUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHHUS 110 TUCIMILIHHE (MOJYJII0) IIPOBOAMUTCS TpEnoiaBaTesieMm,
BEAYIIMM 3aHATHS IO JUCHUIUTUHE (MOJIYJII0) METOJOM OJKCHEpTHOH oueHKu. [lo uroram
NPOMEKYTOYHOW AaTTECTAI[MKM IO JAMCIUILUIMHE (MOJYJI0) BBICTABIISCTCS OLCHKA «OTIIMYHOY,
«XOPOIIOY», «YAOBICTBOPUTEILHOY» HITH «HEYIOBICTBOPUTEIILHOY.

K npomesxcymounoii ammecmayuu 0onyckaromcs moibko CmyOeHmbl, blNOJHUBUIUE BCe
8UObL YueOHOU pabombl, npedycmompenHvle paboyell npocpammot no oucyuniure « Opeanuzayus
U NIAHUPOBAHUE IKCNEPUMEHMA» (YKA3bl8AEmCs YMO UMEHHO — NPOULIU NPOMEIHCYMOUHbILL
KOHMPO.TIb, 8bINOIHUIU 1AO0paAmMOpHble pabombl m.Jo.)

Illkana ouenueanus Onucanue

Buvinonnensvt  6ce 6udvt  yuebHol pabomsi, npedycMompeHHble
yuebnvim naamom. Cmyoewm OeMOHCmMpuUpyem coomeemcmeue
3HAHUL, YMeHUll, HABbIKO8 NPUBEOEHHBIM 8 MADIUYAX NOKA3AMENM,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABBIKAMU,
IO npuMeHsiem ux 6 CUmyayusx novlueHHoU croxchocmu. Ilpu smom
Mo2ym Oblmb 0ONYWeHbl He3HAYUMmenbHble OWUOKU, HEeMmOYHOCMU,
3ampyOHeHust NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HAHUL U

ymeHmZ HA Hoewble, HecmaHdapmele cumyayuu.

Buinonnenvt 6ce 6udevl  yuebHOU pabomwvi, NPedyCMOmMpeHHbvle
yueoHviM  naanom.  Cmyoewm — OeMoHcmpupyem  HenoHoe,
Xopowo npasuibHoe  COOMGEMCmeue  3HAHUL,  YMEHUll,  HABbIKOG
NpuBeOeHHbIM 6 mabauyax noxazameinetl, b0 eciu npu 3Mom OviIu
oonyweHul 2-3 HecywecmaeHHble OUUOKU.

Buinonnenst 6ce 6udvl  yuebnoti pabomoel, npedycMompeHHbie
yuebnvim naanom. Cmyoenm OeMOHCmMpuUpyem cOoOmeemcmeue
Yooenemeopumenvno | 3nanuil, 8 KOMOPOM 0C8eUjeHa OCHOBHAS, HAUbONee BANCHAS YACTb
mamepuana, Ho npu SMoM OONYWEHA OOHA 3HAYUMENbHAS OUWUOKA
UIU HeMO4YHOCb.

He evinonnen ooun unu Oonee 6u008 yuebOHOU pabombl,
npeodycmMompeHuvix yueouvim niarHom. CmyoeHm OeMOoHCmpupyem
HenoIHoe COOmEemcmeue 3HAHUlL, YMeHUll, HABbIKO8 NPUBEOCHHBIM 6
mabnuyax noxazameneti, OONYCKAIOMCs 3HAYUMENbHble OWUOKU,
Heyooenemsopumenvho . .

NPOSGNISEMCsT OMCYMCMeue 3HAHUL, YMeHUll, HABbIKO8 NO psody
nokazameineil, CmyOeHm UCNbIMbleaen 3HA4UmenbHble 3ampyOHeHUs
npu ONepuUpPoOBaAHUU 3HAHUAMU U YMEHUAMU NPU UX NEPEHOCE HA HOBble

cumyayuu.

DOHIBI OLICHOYHBIX CpCACTB IMPECACTABJICHLI B HpI/IJ'IO)KCHI/II/I 2K pa60qe171 nporpamMmme.
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7. YueOHO-MeTOANYecKoe U MH(OPMAIMOHHOE o0ecneyeHue TUCIIMIIUHbI.
a) OCHOBHAsl JIMTEpaTypa:
1. bepukamBunu B.II. Cratuctuueckas oOpaOOTKa JaHHBIX, MJIAHUPOBAHUE KCIEPUMEHTA U
cilydaiiHple Tpouecchl: y4yeOHoe mocoOue nis OakamaBpmara u marucrparypel / B. IIL
bepukamBunm, C. [1. Ocbkun.— 2-¢ u3a., ucnp. u gom. — M.: M3gatensctBo FOpaiit, 2019. — 164
c. — (Cepus: bakanaBp u maructp. AkageMU4ECKHl Kypc).
2. bepuxamBuiu B.I., Ocbkun C.II. Cratuctudeckas oOpaOOTka MaHHBIX, IJIAHUPOBAHUE
AKCIIEPUMEHTA U MAaTEMAaTUYECKOE OIIMCAHUE CIIly4alHbIX npoueccoB.— M.: U3n-so MI'OVY, 2013.—
196¢.
3. Ocpkun C.I1., bepukamBumu B.I. [InanupoBanue sxcnepuMeHTa. MeTOUUECKUE yKa3aHUs
110 U3YYCHHIO JTUCLHMIUIMHBI U KOHTPOJIbHBIE 3a1anus. — M.: 3a-so MI'OY, 2011.
4. Mycuna O. H. OcHOBBI HayuHBIX HCClIeZIOBaHUil: yueOHOe nocobue. Jupexkr-Menua, 2015.—
150 c. (http://www.knigafund.ru/books/183419).
0) 1OMOJIHUTE/IbHASA JINTepaTypa:

1. Kpsaer A. B., Jlykun I'. B. Marematnueckue Metoabl 0OpaOOTKU HEOMPEIEICHHBIX
nanubix. Gusmariur, 2006.— 281 c. (http://www.knigafund.ru/books/207665).
2. Metooorust Hay4YHbIX HCCACIOBAHUN B aBMa- M PaKETOCTPOCHUU: ydueOHOe mocobue. /

Kpyrmos B. U., Uymamua A. C., Epmos B. U., Kypunsma B. B. Jloroc, 2011.- 432 c.
(http://www.knigafund.ru/books/178637).

3. bopoBukos B.II. [lonmynsgpHoe BBeneHUE B COBPEMEHHBIM aHAIU3 JAHHBIX B CHCTEME
STATISTICA. Yuebnoe nocobue st By30B. — M.: 'opsiuas nunus — Tenexom, 2014. — 288c.

4. I'pemmmnoB  A.A. KommbioTepHble oOydaromme MOCOOMS Il pelIeHus  3ajad
MaTEeMaTUYeCKOW CTaTUCTUKU U MAaTEMaTUYECKOro nporpamMmmupoBanus.— M.: U3a-so MI'TY um.

H.D. baymana, 2013. —191c.

S. JIsBoBCcKkui E.H. Cratnctudeckue METObI TOCTPOCHHUS IMITUPUICCKUX (opMyl. — M.:
Bercm. mik., 1988.
6. CoBpeMeHHBIN 3KCIEPUMEHT: MOJrOTOBKa, MpPOBEACHUE, aHaIW3 pe3ynbratoB / B. T.

brnoxun, O. I1. I'nygkun, A. U. I'ypos, M. A. Xanun; [log pen. O. I1. I'nynkuna. — M.: Paauo u
CBsA3b, 1997.

7. Konemaes B.A., CraposepoB O.B., Typynnaesckuii B.b. Teopuss BeposTHOCTEH H
MaTeMaTH4ecKkas cratuctuka. — M.: Beicir. mk., 1999.

8. benpar k., Ilupcon A. IlpukimagHoi aHanu3 cilydaiHbIX JaHHBIX. Ilep. ¢ anri. — M.:
Mup, 19809.

9. Bentuens E.C., Ouapos JI.A Teopust BeposITHOCTEN U €€ UHKEHEPHbIE NMPUIIOKEHUS. —
M.: Beicm. mik., 1988.

10. Benmnens E.C. Beenenne B uccnenoBanue omneparuii. — M.: CoBerckoe paano, 1964. —
388c.

11.  Ocbkun C.I1. Metoa pazMepHOCTH MpH BEIOOPE KpUTEPHUEB (PU3UIECKOTO MOJICITMPOBAHUS
JUIs pelleHus 3a/1a4 naccuBHOW MH(pakpacHoi sokanuu // Becthuk MI'OY. Mocksa. Cepus
«TexHuka u rexronorus». — 2013. — Ne 2.

12. VYcanosa E.B., bepukamBuiaun B.II., Ocbkun C.II. ®akTOpHBIA 3KCOEPUMEHT IpPH
pelIeHNN TPaKTHUYECKUX 3aJay KIMHUYECKOW U OpTOIeAUYecKod cromaTtojioruu // BecTHUK
MI'OVY. Mocksa. Cepust «Texauka u Texaonorus». — 2013. — Ne 4.

13. bepukamBunu B.I., YcanoBa E.B., Ocbkun C.II. ®akTOpHBI SKCIEPUMEHT NpU
MPOBEJICHUH OPTOJAOHTHYECKUX KIMHUYECKUX uccienoBanuii / Bectuuk MI'OY. Mocksa. Cepust
«TexHuka u rexronorus». — 2013. — Ne 4.
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14. bepukamBuiau B.II., Ocbkun C.II. CUMIIIEKCHBIT METOJ ONPEAESICHHUS SKCTpEMyMa
(GYHKIMU OTKJIMKA MPH IUIAaHUpOBaHUU dKkcnepumenTa // U3sectus MI'TY (MAMMN). —2014. T.
5.Nel.c.115-121.

15. Ocpkun C.II., Tepemun A.H., 3omorapes B.A., AnekceeB M.C. Ilonublii (akTopHBII
AKCIEPUMEHT INpPU ONTHUMH3ALMU IapaMETPOB HAHOTEXHOJOTMYECKOrO IMpOoIecca MOIYyUYEHHS
PE3UCTHBHBIX IUIEHOK peHus. bynymee wmammHoctpoeHuss Poccum: ¢6. Tp. Cenpmoint
Bcepoccuiickoli KoHGEPEHITUN MOJIOABIX y4eHbIX. MockBa, 24-27 centsops 2014r./MI'TY um.
H.D. baymana.- MockBa: MI'TY um. H.O. baymana. 2014 - 472c., c.164-168.

16. [Tanynosckuit B.®. IlnanupoBanue 3KCliepuMEHTa B MPOMBINUICHHOCTH. — M.: M31-BO
MUPDA, 1998.
17. Cumnses H.W., BumucoBa H.T. KypcoBas pabGora (opraHusamusi ¥ METOIUKA).

Meronuyeckue yka3zaHus JUIsl BBINOJIHEHHS JIOMAllHUX 33JaHUM M KypCOBBIX Hay4yHO-
uccienoBarenbckux padbor: Meronuueckue ykazanust / Ilog pen. H.U.Cunusea.—M.:131-Bo
MI'TY um.H.D.baymana— 2001. —35c.: nin.

18. Cunnsies H.M. BBenenue B TEOpHUIO IIAHUPOBAHUS JKCHEpUMEHTa: yudel.nmocobue /
Cunnsie H.U., Bunucosa H.T.— M.: U3n-Bo MI'TY um.H.D.baymana, 2011. — 463 c.: u.

19. Benukos B.A. Teopus nomo6us u monenupoBanus. — M.: Beicmas mkosa, 1976.

20.  Cenos JI.W. MeToas! moodust u pa3MepHOCTH B MexaHuKe. — M.: Hayka, 1981.

21.  Kpuxcynos JI.3. CrnpaBo4HHK 10 OCHOBaM uH(pakpacHoi TexHHkH. — M.: CoBeTckoe
Panno, 1978.

22.  Koran .M. bnwxusas paguonokanusi. — M.: Coerckoe paauno, 1973.

23. Montgomery D. C. (1997).Design and Analysis of Experiments — Fourth Edition, John
Wiley & Sons, Inc., USA.

B) MeTOIMYeCKHe MAaTepHAJIbI K JIA00PATOPHOMY NPAKTUKYMY:
1. Ocbkun C.II. Meron monnoro ¢akropHoro skcrnepuMenta (IIPJ) mpu omnpeneneHuu

1eneBod  (YHKUMM TEXHOJIOTMYECKOTO MpoIlecca TEPMHUECKOTO OKHUCIEHUS KpPEMHUS
(;1aGoparopHbI TIpakTUKYM 10 Kypey «llmanupoBanue skcnepumenta») // Bectnuxk MI'OY.
Mocksa. Cepus «Texnuka u rexaonorus». — 2012, — Ne 1.
2. Ocpkun C.II. ITonubi ¢pakrophblil sxcepuMeHT (IID3D) u MeToa KpyTOro BOCXOKICHUS
OpU ONTHMHU3ALUKN TapaMeTpPOB HAHOTEXHOJIOTMYECKOTO Mpoliecca MOIY4YeHUs PE3UCTUBHBIX
IUIGHOK peHus (JabopaTOpHbI NpakTUKyM Mo Kypcy «llmaHupoBaHue skcnepumeHTay) //
Bectauk MI'OY. MockBa. Cepust «Texauka u TexHonorus». — 2012, — Ne 2.
3. Ocbkun C.II., CanaxernunoB @.®. lleHTpalibHOE KOMIIO3UIIMOHHOE POTOTa0ENbHOE
wianupoBanre (LUKPII) mpu onTumu3zanum napaMeTpoB HAHOTEXHOJOTMYECKOTo Ipolecca
MOJTyYEHHUs] PE3UCTUBHBIX INIEHOK peHus (11adopaTopHBIM MpakTUKyM 1o Kypcy «IlmanupoBanue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust « Texauka u Texaosorus». — 2012. — Ne 4,
4. Pennep M.B., bepukamsrmim B.I11., Ocekun C.I1. CuMIIEKCHBIA METOT IPU ONIPEIEICHUHT
KCcTpeMyMa (YHKIMM OTKJIMKa (1abopaTOpHBIM MpakTUKyM 1o Kypey «llinanupoBanue
skcniepumenTay) // Becthuk MI'OY. Mocksa. Cepust «Texnuka u rexnonorus». — 2013, — Ne 1.
5. Ocbkun C.I1. Metoa pa3MepHOCTH IIPU BBIOOPE KpUTEPHUEB (PU3UUECKOTO MOJICIUPOBAHUS
JUI pelleHus 3a/1a4 naccuBHOW MH(pakpacHoi nokanuu // Becthuk MI'OY. Mocksa. Cepus
«Texnuka u rexronorus». — 2013. — Ne 2.
6. Ocpkun C.II. [locTpoeHue perpecCHOHHON MOJENH BOJBTAMIIEPHOM XapaKTEPUCTHKU
AIIEKTPOHHOM JlaMmbl  Tpuoja (J1abopaTOpHBIM MpakTUKyM 1o Kypey «llmanupoBanue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust « Texauka u TexHonorms». — 2013. — Ne 3.
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7. Ocpkun C.I1. CuMIuieKCHBIN METOT OTIpeAeIICHHs 00JIaCTH SKCTpeMyMa (PYHKIIUU OTKIJIUKA
IpY MJIAHUPOBAHUM SKCHepuUMeHTa. // YueHble 3anucku MHcTUTyTa MUpPOBOW 3KOHOMUKH U
undopmaruzamuu (MMOU). 2016, T 6, Ne4. C. 28-35.

B) POrpaMMHoOe o0ecrnevyeHne i HHTEPHET-Pecypehl:

VY4eOHbIl mpoliecc MOJHOCTbIO O00€CHeYeH COOTBETCTBYIOUIMMH JIMLEH3UMOHHBIMU
aKeTaMH IIPOTPaMM.

HHTEepHET-peCYPChl BKIIIOYAIOT YUeOHO-METOIUYECKHE MaTePHAIbl B SJIEKTPOHHOM BHJIE,
npejcTaBieHHbIe Ha caiite http://lib.mami.ru/ebooks/ B pasnene «bubnarorexay.

Kpome Toro, B yueOHOM mporecce MOTyT OBITh HCIOJB30BaHbl CIEIYIOIINE
CHelHaIn3UpOBaHHbIE HHTEPHET-PECYPCHI:

1. www.statsoft.com;
2. www.DOE.ReliaSoft.com;
3. HUCIIOJIB30BaHUC IIOMCKOBBIX CHUCTCM 110 HaHpaBJIeHI/IIO «OpraHmaum[ H

IUTAHUPOBAHUE IKCIIEPUMEHTAN;
4. WwWWw.exponenta.ru — yuebnsle MaTepuaisl, B T.4. mo Mathcad u MatLab.
8. MarepuajibHO-TeXHHYeCKoe ofecnedeHue TUCIUTIMHBI.
KommerotepHsie kiaacchl Kadeapsl « ABToMaTuka u ynpasieHue»: aya. AB2614, AB2618,
AB2507.
O6opynoBanue U anmnaparypa:
- MPOEKTOpP C KOMIBIOTEPOM M MOAOOPKOW MaTepuanoB JUIsl JEKUUH M MPaAKTUYECKHX
3aHATHH;
- nabopaTopHbIE CTEHIBI, MNpeJHA3HAYCHHBIC /IS WCCICNOBAaHHMS WMHTETPAITBHON H
muddepeHIaTBEHON  (GOPM  3aKOHOB  paclpesesieHus, ONPEACIICHUS XapaKTePUCTHK
AJIEKTPOHHBIX U MOJYIPOBOHUKOBBIX TPUOOPOB, UHTEIPATIbHBIX CXEM.
TemaTuka npennaraemMbIx 1a00paTOPHBIX paboT:
1. 3yuenue GpyHKIMU U MIJIOTHOCTH paclpeieeHusl BEpOSITHOCTU CITydailHON BeTMUMHBI.
2. V3y4yeHne HOpMaIbHOIO 3aKOHA PACIIPEAEICHUS.
3. IToctpoenue perpeccnoHHoi Moaen BAX 31eKTpOHHOM J1aMIIBI TPHOA,.
4. Tloctpoenue nonuHoMuanbHOM Monenn BAX Tpuona ¢ mpuBie4eHHEM METOAMKH MOJIHOIO
(aKTOPHOT0 IKCHEPHUMEHTA.
5. Maremaruueckoe  MOJEIMPOBAHUE  TEXHOJIOTMUECKOTO  Ipolecca  TePMUYECKOTro
OKCHJAMPOBAHMUSI.
6. [TocTtpoenue nonuHOMHAIbHON Moienn BAX TyHHeNbHOTO qU0/a.
7. CHMIIJIEKCHBIM METOJI TUTAHUPOBAHMS.
8. CoBpeMeHnHbIi aHanu3 gaHHbIX B cucteMe STATISTICA.
9. MeTtoauyeckue peKOMeHAalMHU AJIsl CAMOCTOSITeIbHOI PadoThl CTYICHTOB
CamocrosTrenbHass paboTa SBJIs€TCS OJHUM W3 BHJIOB YyueOHbIX 3aHsaTHil. Llenb
CaMOCTOSITENIbHOM paboThl — MPaKTHUYECKOE YCBOEHHE CTYAEHTaMH BOMPOCOB OpraHU3aluu
HAy4YHBIX HCCIIEJIOBAHUM, TUIAHUPOBAHUS M OpPraHU3allUd HKCIEPUMEHTa, pacCMaTPUBAEMBIX B
Ipouecce U3y4yeHus TUCHUTUIHHBL.
AyautopHas caMmocTosTenbHas paboTa MO AMCUMIUIMHE BBIIOJIHSAETCS Ha Y4eOHBIX
3aHTHSIX TI0JI HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOAABATENS U IO €r0 3aJaHUIO.
BueaynutopHas camocrosiTelbHas paboTa BBINOJHIAETCS CTYJACHTOM 10 3aJaHMIO
IpernoJiaBaTessi, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHsL.
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3amauu caMoCTOATENbHON PadoThI CTyJAeHTA:

- pa3BUTHE HaBBIKOB CAMOCTOSTEILHON y4eOHOU pabOThI;

- OCBOCHHUE COJIEP>KAHUS JUCIUILINHBL,

- yriryOJieHHe COJePKAHU U OCO3HAHNE OCHOBHBIX MOHSATHIA JUCIUIUINHBL

- HCIIOJIb30BaHME Marepuajga, COOPaHHOTO W MOJyYEHHOI'O B XOJ€ CaMOCTOSITEIbHBIX
3aHATUN 1)1 3G (HEKTUBHON MOATOTOBKH K 3a4€Ty U IK3aMEHY.

Buabl BHeayIMTOPHOI caMOCTOSAITE/ILHOM PadoOThI:

- CaMOCTOSITEIbHOE U3yUYE€HUE OTJCIbHBIX TEM JUCHHUIIIHNHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- IOJITOTOBKA K 1a00paTOpHBIM paboTam;

- BBIIIOJIHEHUE JIOMAILIHUX 3a/IaHUi 110 3aKPETIJICHUIO TEM;

- cocTaBJIeHUE U 0POPMIICHHE JOKJIAI0B 110 OTAEIBHBIM TeMaM MPOrpaMMBI.

st BeIONTHEHUWS JIIOOOTO BHAA CAMOCTOSTENILHON paboThl HEOOXOIUMO TMPOWUTH
CJIEIYIOILIHE ITaIlbI:

- OTpEeIEIICHUE IIEJIU CAMOCTOSTEIbHON PaOOTHI;

- KOHKpETHU3allMsl I03HaBaTEIbHOM 3a1a4y;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIEeKBAaTHOI'O CII0Cc00a JEMCTBUS, BEYILEr0 K PEIICHUIO 3a/1a4H;

- INTAaHUPOBaHUE PAOOTHI (CAMOCTOSITEIILHOM UITH TIPH YYACTUH TIPENO1aBaTEeNINA);

- OCYIIECTBJICHUE B IPOLECCE BBHINOJIHEHMS] CAMOCTOSITENIbHON paboThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- pednekcus;

- Ipe3eHTaIMs paboTHI.

Bomnpocel, BBIHOCHMBIE Ha caMOCTOsITebHYI0 padory (ITK-1)

OcHOBHEBIC 3aa4i U HalpaBJICHUA IMTPOBCACHUA OKCIICPUMCHTAJIBHBIX HCCHCHOB&HHﬁ.
OCHOBHBIC ATaITbI IJIaHUPOBAHUA U OPraHU3alluU SKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ.
MCTOI[I/I‘ICCKI/IC OCHOBbBI HAyYHBIX HCCHeHOBaHHﬁ.

e

HOCTpOCHI/IC MOZACIIN HUCCICAYEMOI'0 Iponecca. OcHoBHbBIE BUJIBI MOJETICH. PeBynLTaTBI
MOACIINPOBAHUA.

o

Mertoanka TpOBEACHHS SKCIEPUMEHTANIBHBIX HccleqoBaHuid. OOpaboTKa pe3ysbTaToB
OIIBITOB.
OcoOeHHOCTH U Ba)KHEHIINE 3TAIlbl KOHTPOJIS KaueCTBa Ha MPOU3BOCTBE.

[TocTpoeHne rpeko-JIaTHHCKOTO KBapaTa IpHu paHI0MHU3aLUN.
WNuterpanbublil v auddepeHnnanbHblii 3aK0HbI pacipeaeIeHus.
10. Beruucnenne MaTeMaTH4YECKOTO OKUIAHUS U AUCTIEPCUH.
11. Onpenenenue BEPOSITHOCTHBIX OLIEHOK.

6
7. Mertponorudeckoe odecrieueHne IKCIIepUMEHTa.
8
9

12. TlocTpoeHne TOBEPUTEIEHOTO HHTEPBAIIA.

13. TlocTpoeHne perpeCCHOHHBIX MOJIENIEH, OI[EHKa 3HAYMMOCTH.
14. PoGactHebrit ananu3. Meton Taryumu.

15. Pacnipenenenue ®duiiepa npu OIEHKE aJIEKBATHOCTH MOJIEIIH.
16. Pacuet ko3¢ puirienTa Koppesiiuu.

17. CocraBieHue MaTpHIbl IJITAHUPOBAHUSI.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Pacuet xoaddurpieHTOB MOIETH.

Martpuna ninanuposanus LIKPIIL.

OntuMu3anus TEXHOJIOTUYECKOTro MPOoIecca TEPMUUECKOTO OKCHIUPOBAHMUS.
ITocTpoenune cumIekca.

OrneHka aieKBaTHOCTU MOJIEIH.

CriaxuBaHue U METOJ HAMMEHBIINX KBaJIPaToB.

OlieHUBaHUE CPEAHUX 3HAUCHUH U JUCIIEPCUI.

PerpeccroHHbIN aHAIN3: TUHEHHBIE MOJEIH.

PerpeccroHHbIN aHaIU3: HEIMHEWHBIE MOJIEIIH.

OneHuBaHuE OJHOMEPHOMU IIJIOTHOCTH pacIlpeaeIeHusl.

OneHnBanne KOPPEISIIUOHHBIX (DYHKINH.

[TonHbIi GaKTOPHBIIA TTaH.

JpoOHbIE PETUIMKU ¥ HETIOJIHBIE OJIOKH.

KomnbroTepHbie cucTeMbl 00pa0OTKH OIBITHBIX JAHHBIX.

Craructuueckue pynkuuu Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u mpou.
CoBpemennbiit ananus qaHHbix B cucteMe STATISTICA (statsoft.com).

[lepcrieKTHBBI ¥ OCHOBHBIE HANpPAaBIIEHUS PA3BUTHUS COBPEMEHHBIX CHUCTEM 00pabOTKH
nauHbIX. [Torsitue «Big Datay.

[IporpamMHble ¥ anmapaTHble cpeicTBa TexHonorun «Big Datay npu pemenun
aKTyaJbHBIX 33/1a4 HAYYHBIX HCCIICIOBAHUMN.

10. MeToauyeckne peKOMeHIALUHM A5 MpenoaaBaTess

OcHOBHOE BHHUMaHHE npu MU3YyYCHHU JUCHHUIITIMHBL «OpraHmauI/m U IUUIaHUPOBAHUC

AKCIIEPUMEHTA) CJIEAYET YIEIATh U3YUYECHUI0 0COOCHHOCTEN TOCTPOSHUS U TIPOBEICHUS HAYUHBIX

UCCIIEIOBaHMIA, METOaM IITAHUPOBAHUS SKCIIEPUMEHTA U OCIEIyoIIeii 00paboTKe MOTyYeHHBIX

PE3yJIbTAaTOB. I[J'IH AKTHUBHU3allnH1 yqe6H0ro nponecca 1npu U3ydCHuu JUCHUTIIINHBI Sq)(l)eKTI/IBHO

IMPUMCHCHUEC HpeBeHTaL{I/Iﬁ 110 PA3JIMYHBIM TECMaM JICKIIMH.

I[J'IH IIPOBCACHUA 3aHATUH O JUCIUILINHE HCIIOJIB3YIOTCS CPEACTBA O6y‘{eHI/I$IZ

- yUeOHUKH, TEKCT JIeKIMH, HHpOpMaIIMOHHBIE pecypchl IHTepHeTa;

- CIIPaBOYHBIC MAaTCPUAJIbl © HOPMATHBHO-TCXHUYCCKAA TOKYMCHTAII M.

[Tporpamma aucuumiuHbl «OpraHu3aius U INIAHWUPOBAHHUE SKCIIEPUMEHTA» COCTaBJIEHA B

COOTBETCTBHHU C q)ejlepaHI)HI)IM ToCy1apCTBCHHBIM O6pa30BaTeJIBHBIM CTaHJApTOM BBICHICTO

o0pa3oBaHMs 10 HAMPaBJIEHHUIO MOATOTOBKU OakanaBpos 27.03.04 «YnpaBieHHe B TEXHHYECKHUX

CHUCTEMAX) I10 HpO(l)I/IIIIO IIOATOTOBKHU «3.]'ICKTpOHHI>Ie CHCTEMbI YIIPABJICHUS.
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[Ipunoxenue 1

CTpyKTypa u cofep:kaHHe JUCHUILTHHBI «Opranu3anms U MJIAHHPOBAHUE IKCIIEPUMEHTA) 10 HANIPABJIEHUIO NOAT0TOBKH 0aKaJIaBPOB
27.03.04 «YnpaBjieHHe B TEXHHYECKUX CHCTEMax» MO0 MPO(UII0 MOATOTOBKH «JJIEKTPOHHbIE CHCTEMbI YIIPABJIECHHU .

Buabi yueOHoli padorsl,

Buani
Ne = = ) BrII0oHAN CaMOCTOATEIbHOMI DopMbI
| 35 CaMOCTOSITEJIbHYIO
Ne Pazgen S = & 6 padoThI aTTecTaluu
s = paboTy CTYIeHTOB,
/ O| =8| u TPYA0EMKOCTh B 4acax CTY/CHTOB
nin J [ m/C [ a6 | cpc [ kep [ mp | ac [ vo ) 3
Beenenue. Poisib 1 3Ha4€HME dKCIIEPUMEHTAIBHBIX
1 UCCIIEIOBAHUM JIJIsl HAYYHON M MPAKTUYECKOM 7 1 1
JESITeITbHOCTH.
9 OcHoBHbIE 331a4K U (OPMBI IPOBEICHUS 7 |9 1
HKCIEPUMEHTAIBHBIX UCCIICIOBAHUN
3 OcHOBHbIE 3Talbl INIAHUPOBAHUS U OpraHU3alUU 7 13 1
HKCIIEPUMEHTA
4 [TocTpoenue Moaenu uccaeryeMoro npouecca. Buabt 7 14 1
Y pe3yJIbTaThl MOACITHUPOBAHUS
5 Mertoanka mpoBeAeHUS KCIIEPUMEHTAIBHBIX 7 |5 1
uccinenoBanuii. O6paboTKa pe3ynbTaToOB ONbBITOB
OCHOBBI TEOPUH BEPOSATHOCTEN U MaTeMaTUYECKOH
6 CTaTUCTHKH. TOYEUHBIEC M HHTEPBAIBHBIEC OIICHKH. 7 |6 1
[TpoBepka CTaTUCTUYECKUX THUIIOTE3
7 CratucTudeckuil aHaJIu3 SKCIIEPUMEHTATBHBIX 7 |7 1
JTAHHBIX
TeopeTnueckue OCHOBBI TPUMEHEHHUS
PErpeCCHOHHOTO aHAJIM3a TPU CTAaTUCTUYECKON
8 00paboTKe IKCIEPUMEHTAIBHBIX TaHHBIX. MeTo 7 8 1
HaVMEHbIINX KBaapaToB. 3HaueHne MHK —
perpeccuu Juisl pelieHus IPaKTUYEeCKHX 3a/1a4
JlucnepCUOHHBIN aHAIN3 IPU CTATUCTHYECKOU
9 00paboTKe IKCIEPUMEHTAIBHBIX TaHHBIX. [IprMepbl 7 19 1
MPAKTHYECKOTO TIPUMEHEHUS




10

KoppensunonHnsiii MeTo aHanu3a Npy NpOBEACHUN
CTaTUCTHUYECKON 00paOOTKU SKCIIEPHUMEHTAIBHBIX
naHHbIX. [IpuMepbl npakTHYeCKOH peasin3aiuu

10

11

[TnanupoBanue sxcnepumenta. [1oHbli (hakTOpHBII
skcriepuMeHT (I1DD). IpoOHbIii pakTOpHBIN
skcriepumMeHT (API)

11

12

OproroHanbHbIe IU1aHbL. LleHTpansHOoe
KOMITIO3ULIMOHHOE OPTOTOHAILHOE TUIAHUPOBAHHE
(IIKOII) u neHTpanbHOE KOMIIO3UITMOHHOE
pororadensHoe (LIKPII) mianupoBanue

12

13

HJ'IaHI/IpOBaHI/Ie SKCTPEMAJIBHOI'O SKCIIEPUMEHTA

13

14

CHUMILIEKCHOE TUIAHUPOBAHUE

14

15

[TnanupoBaHe SKCIEPUMEHTA B YCIOBUSX
HEIPEPBIBHOIO ITPOU3BOJICTBA

15

16

KoMmbroTepHbie CHCTEMBI 00paOOTKH OIBITHBIX
nanubix. Craructuueckue Gynkipu Microsoft Exel,
Mathcad, DOE++ (ReliaSoft.com) u npou

16

17

COBpeMeHHHﬁ aHaJIn3 JaHHbIX B CUCTCMCEC
STATISTICA (statsoft.com)

17

18

IlepcrieKTHBBI 1 OCHOBHBIE HAIIPABJICHUS PA3BUTHS
COBPEMEHHBIX cicTeM 00paboTku NaHHbIX. [loHsATHE
«Big Datay». [IporpaMMHbIe U anmnapaTHbIC CPEACTBA
TexHojoruu «Big Datay mpu pemieHnn akTyalbHbIX
3a]1a4 Hay4HbIX UCCIIEIOBAaHUI

18

19

Bonpochl BbIHOCHMBIE HA CAMOCTOAATEIbLHOE
HU3y4eHue

20

OcHOBHBIE 3aJlaud W HAMPABICHUS MPOBEACHUS
DKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUN.

OcHOBHBIE OTalbl IUIAHUPOBAaHUS M OpraHU3AINHU
AKCIEPUMEHTAJIBHBIX UCCIIEIOBAHUN.

Metoanueckue OCHOBBI HAYYHBIX UCCIIEIOBAHUN.
IlocTpoeHne mMoxenu  MUCCIAELYEMOTO  IMpolecca.

OcHOBHEBIE BUJIBI MOJICIIEN. Pe3ynbTatel
MOJEIUPOBAHUSL.
Metonuka MPOBEICHUS AKCIIEPUMEHTAIBHBIX

uccnenoBanuii. OOpaboTKa pe3yIbTaTOB OMBITOB.

1-18

90
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Oco0EHHOCTH M BOKHEHIITHE ITAITbl KOHTPOJIS KAa4eCTBa
Ha MPOU3BOJCTBE.

Mertposioruueckoe obecreueHre IKCIepuMeHTa.
[TocTtpoeHne  Ipeko-JIAaTUHCKOIO  KBajpara  Ipu
paHIOMM3ALIUH.

Wuterpanbublii  u  quddepeHranbHbplii  3aKOHbI
pacupeneneHus.

Bbluncienne  MareMaTH4ecKoro — OXKHUIAHUS U
JUCIIEPCUN.

Ornpenenenne BEpOSATHOCTHBIX OLEHOK.

IlocTpoeHne NOBEPUTEIILHOIO UHTEPBAJIA.
[locTpoeHne perpecCUOHHBIX  MOJENEH, OLICHKa
3HAUYUMOCTH.

Pobactusiif ananuz. Meron Taryuu.

Pacnipenenenune ®uiepa npu OLEHKE aJEKBATHOCTH
MOJEIIU.

Pacuer ko3 punmenta koppensum.

CocraBiieHHE MaTpULbl TNIAHUPOBAHUS.

Pacuer ko3¢ punmenToB MoeH.

Marpuna mianupoBanus LIKPII.

Ontumusanus TEXHOJIOTHYECKOTO npouecca
TEPMHUYECKOTO OKCHINPOBAHHUS.

ITocTpoenne cumIekca.

Onenka aeKBaTHOCTU MOJIENH.

CriaxxuBaHue U METOJ HAMMEHBIINX KBaJIpaToB.
OueHuBaHue CpeHNX 3HAYCHUN U JUCIIEPCUIL.
PerpeccuonHblil aHANN3: IMHEWHBIE MOJIEIIN.
PerpeccroHHbINM aHANU3: HENIMHENHBIE MOJEIH.
OneHuBaHue OJHOMEPHOMN TUNIOTHOCTH PaclpeleeHHUs.
OrneHnBaHuE KOPPEIALMOHHBIX (YHKIUH.

[TonHbIi pakTOPHBIN IUIAH.

JpoOHBbIe PETUTMKH U HETIOJIHBIE OJIOKH.
KomneioTepHsle  cucteMbl  0OpaOOTKHM  ONBITHBIX
JTAHHBIX.

Cratuctuyeckune ¢ynknuun Microsoft Exel, Mathcad,
DOE++ (ReliaSoft.com) u mpou.
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CoBpeMEHHBII ~ aHalIM3  JAaHHBIX B CHCTEME
STATISTICA (statsoft.com).

[lepcrieKTHBBI U OCHOBHbBIE HANpPAaBIICHUS Pa3BUTHUS
COBPEMEHHBIX CHUCTeM 00paboTKu naHHbIX. [loHATHE
«Big Datay.

[IporpammHBbIe U anmapaTHbIEe CPEACTBA TEXHOJIOTUU
«Big Data» npu peiieHn# akTyaabHbIX 3a/1a4
Hay4HbBIX MCCJICIOBAHUM

21

JlabGoparopHas padora Nel. BBogHoe 3aHsiTue mno
nabopaTOpHOMY IPAaKTUKyMy. M3yuenue
nabopatopHoit 6a3pl. MeToAbl OLIEHKH MOTPEIIHOCTEH.

22

JlaGopaTopuasi padora Ne2. I3y4yenue GyHKINU U
IUIOTHOCTH PAaCHpeIeIeHNs BEPOSITHOCTH CITy4aitHOM
BCIINYNHEIL.

3-4

23

JladopaTopnasi pa6ota Ne3. M3yueHne HOpMaIbHOTO
3aKOHA pacIlpeICIICHUsI.

5-6

24

JlaGopaTopuas padora Ned. [loctpoenue
perpeccuonHoi Mojienn BAX 351eKTpOHHOM JIaMIIbI
TPUOJ.

7-8

25

JlaGopatopnas padora Ne5. [Toctpoenue
noMHOMHANIbHON Mojenu BAX Tpuona ¢
MIPUBJICUEHUEM METOAMKH MOJHOTO (PaKTOPHOTO
JKCIIEPUMEHTA.

9-10

26

JlaGopaTtopHas padora Ne6. Matemaruueckoe
MOACIIMPOBAHUC ITPHU ONITUMU3AINN
TEXHOJIOTUYECKOI0 ITPOLEcca TEPMUIECKOTO
OKCHAVWPOBAHMA.

11-12

27

JlaGopatopnasi padora Ne/. [Toctpoenue
MOJTMHOMHAJIBHON Mojiend BAX TyHHEIIBHOTO Tno/1a

13-14

28

JlaGopatopuas padora Ne8. CUMIIIIEKCHBII METO
IJTaHUPOBAHUS.

15-16

29

JlabopaTopnasi pa6ora Ne9. CoBpeMeHHBIN aHATN3
nanHbIX B cucteme STATISTICA

17-18

30

UTOT'O

18

18

36

90
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[Tpunoxxenue 2
K paboueii mporpamme
MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIUN
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICHIET'O OBPA30BAHUA

«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

Hamnpasnenue noarorosku: 27.03.04 «YnpapieHue B TEXHUYSCKUX CUCTEMAX»
OII (mpodmiib): «DNEKTPOHHBIE CUCTEMBI YIIPABICHUS
®dopma 00yueHHs: OuHas
Bun npodeccronanbHOM AEATENBHOCTH:

IMPOU3BOACTBCHHO-TCXHOJIOTHUYCCKAA, OPIraHU3aAIITMOHHO-YIIPAaBJICHUYCCKAA

Kadenpa «ABTOMaTHKa U yIIpaBICHUE)
POHJ OHEHOYHBIX CPEJACTB

MO TUCHUATIIINHE

Opranu3anus 4 NIJIAHMPOBaHMe IKcnepuMenTa CocTas:

1. I[TacopT QoHIa OLIEHOUHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPEICTB:
BapHaHTHI IK3aMEHAIIMOHHBIX OUJIETOB;
MepevYeHb TEM PK3aMEHAIMOHHBIX BOIIPOCOB;
MIPUMEPHBIN NepeYeHb TEM JIOKJIAIOB,;
00pa3Iibl BOITPOCOB U KOHTPOJIHHBIX 3aJJTaHUH;
repeveHsb JIabopaTOPHBIX PaboT

CocrTaBuJa:

K.T.H., 1o1ieHT Ocbxun C.I1.

Mocksa, 2018
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Tabmuma 1

IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

Oprasu3anus U IVIAaHKPOBaHNeE IKCIIEPUMEHTA

OI'OC BO 27.03.04 «YnpaBjeHne B TEXHH4ECKHX CHCTEMAX»

B mporuiecce ocBoeHMs 1aHHOM TUCHUILUIMHBI CTYACHT GOPMHUPYET U IEMOHCTPUPYET clieAyrolue npogeccunoHalbHble KOMIIETEHIMH:

KOMIIETEHIIUH TexHoJiorus dopma N
IlepeyeHb KOMIIOHEHTOB (¢hopmupoBanusi OIIEHOYHOT0 Cremenu yposneii OCBOCHITH
HHAEKC | ®OPMYJIUPOBKA N o KOMIIeTeHI[ Ui
KOMIeTeHIIUI cpencTBa
MK-1 CIOCOOHOCTBIO 3HaTh! JICKIINH, AC, Ba3oBblii ypoBeHb:
BBITIOJHSATH - TEOPHUIO U MPAKTUKY BBITIOJTHEHHE T, BOCIIPOU3BOJICTBO MOJTy9IEHHBIX
IKCIIEPUMEHTHI Ha BBITIOJTHEHUS SKCTICPUMEHTOB Ha | KOHTPOJILHBIX YO, 3HAHUU B XOJI€ TEKYIIETO
JENCTBYIOIINX JEHCTBYIOIIUX 00BEKTAX MO paoor, JIP KOHTPOJISI; YMEHUE peiaTh
00BEKTax 1Mo 3aJJaHHBIM METOJIUKAM U CaMOCTOSITeIIbHAS TUIIOBBIE 33/1a4H, TPUHUMATH
3aJJaHHBIM METOJIMKaM | 00pabaThIBaTh PE3yJIbTATHI C pabora, po(ecCHOHATLHBIC U
1 00pabaTkIBaTh MIPUMEHCHHEM COBPEMEHHBIX nabopaTtopHbIe yIpaBlIeHYECKHE PEIICHHUS 110
pe3yJIbTaThI C MH(OPMALIMOHHBIX TEXHOJIOTUI paboThI W3BECTHBIM aJITOPUTMAM,

MIpUMEHEHUEM
COBPEMEHHBIX
WH(OPMaAITMOHHBIX
TEXHOJIOTHH U
TEXHUYECKUX CPEJICTB

Y TEXHHUYECKUX CPEICTB.
Ymern:

- BBITIOJTHATH DKCIIEPUMEHTHI Ha
JEeUCTBYIOIUX 00BEKTaX 10
3aJJaHHBIM METOJMKaM U
o0pabaTbIBaTh pe3yabTaThl C
MPUMEHEHHEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHH
Y TEXHHUYECKUX CPEICTB.
Baanern:

- HaBBIKAMU BBITTOJTHEHHUS
HKCHEPUMEHTOB Ha
JEHUCTBYIOMNX 00BEKTAX 110
3aJJaHHBIM METOJMKaM U
o0OpalaThIBaTh pe3yJIbTaThI C
IPUMEHEHHEM COBPEMEHHBIX

MpaBujaM U METOIUKaM
IHoBBIIEHHBINH YPOBEHD:
MIPAKTUYECKOE IPUMEHEHUE
IIOJIyYEHHBIX 3HAHUH B IIpoLiecce
M3Y4YEHUs TUCUUILINHBL,
TOTOBHOCTb PellIaTh
MPaKTUYECKUE 3aa4n
IMOBBIICHHOM CIIOKHOCTH,
HETUIIOBbIE 33]1a4M, IPUHUMATD
npo¢eCCHOHAIbHBIC U
yIpaBJI€HUYECKUE PEILICHUS B
YCIIOBUSIX HEOJIHOM
ONPEAEIEHHOCTH, IIPU
HEZ0CTaTOYHOM
JIOKYMEHTaJIbHOM, HOPMaTUBHOM
A METOIUYECKOM OO€ECIIEUECHHUH.
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MH(POPMAIIMOHHBIX TEXHOJIOTHIA
U TEXHUYECKUX CPEICTB.

**- CoxkpamieHusi pOpM OIIEHOYHBIX CPEJICTB CM. B mpuiioxkeHuu 2 k PIT.
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Hepeqeﬂb OLHCHOYHBIX CPEACTB 110 JUCHUIIJINHE

«Opraﬂmauuﬂ 1 IVIAHUPOBAHME IKCIIEPUMEHTA)

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepucTruka OLleHOYHOTO OLICHOYHOTO CPE/ICTBA B
OoC cpencTsa CpeacTsa dOC
[TpoayKT caMOCTOATENbHOM pabOTHI CTYACHTA,
Tokna, MPEACTABIISIIONTUN coboi nyoIuYHOe
1 CooBIIeHIE BBICTYTIICHHE 110 PE/ICTABICHUIO MOy ICHHBIX Tewmbl JIOKJIa 108,
(10) Pe3yJIbTaTOB PEIICHHs ONpe/IeNIeHHOH yqeGHo: co00IIeHn
MPAKTUYECKOH,  Yy4yeOHO-HCCIIe0BaTENbCKOM
WM HAYYHOHU TEMBI.
CpeAcTBO KOHTpOJIS, OpraHH30BaHHOE Kak
crenuanbHas ~ Oecelma  MEJaroruveckoro
YcrHblit onpoc/  [paboTHUKAa ¢ oOydaroUMMCs Ha  TEMBl, Bomnpocs! o
2 coOecel0OBaHUE,  [CBS3aHHBIC C W3y4aeMOW IMCHUILIMHOW, H TeMam/paszaenam
(YO) PACCUMTAHHOE HA BBIACHEHHE 00beMa 3HAHMI JMCIMIUTHHBI
00yJaromerocs mo OnpeaeiecHHOMY pasedy,
Teme, npobiaeme U T.11.
CucremMa CTaHIAPTU3WPOBAHHBIX 3aJaHUH,
KoHntposbnsie
3 saxanms MO3BOJIAIOLIAS ABTOMATH3HPOBATS IIPOLEAYPY ®oHp KOHTPOIBHBIX
(T) W3MEpPEHUS YPOBHS 3HAHWM W yMCHHM 3aJaHAN
00y4Jaronerocs.
OrneHKa CIOCOOHOCTH CTYJI€HTa MPUMEHUTh
. JaBopatopHbie MOJTyYCHHbIE paHee 3HAHUS IS POBEICHUS IMepeuets 1a60paTOPHEIX
aQHaiM3a,  OMbITa,  OKCIEpUMEHTa U
pab6otsl (JIP) paboT U UX OCHAILICHHE

BBITIOJTHEHUST TOCIIEIYIOIIUX pPacyeToB, a
TaK)Ke COCTaBJICHUS BHIBOJIOB.
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BapuaHT 3K3aMeHAIMOHHOT0 OMJIeTa

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKON OEJNEPALTNI
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

@dakynbpTeT MAIITMHOCTPOCHUS, Kadenpa «ABTOMATHKA U YIIPABICHHUE)
JuctmmuimHa « Opranu3anys ¥ MJIaHAPOBaHUE SKCIIEPUMEHTA»

Hanpasnenue noarorosku: 27.03.04 «YnpaBieHrne B TEXHUYECKHX CHCTEMAX)
OII (mpouitb): «DIEKTPOHHBIE CUCTEMBI YIIPABICHUS

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcCHOBHBIE 3371a4 U HANPaBJIEHUS SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUM.

2. OTnuunTenbHble OCOOEHHOCTH HCCIIEIOBAaHUS MPOIECCOB C (YHKIMOHAIBHBIMH H
CTaTHCTHYECKHMU CBSI35IMU ONPEACISIEMBIX TapaMETPOB.

3. Pemuts 3anauy

Haiitn Hecmeniennyto onieHky nucnepcuu Dy, ecau N onbiToB paBHO 2; x1=10; X2=12
CoctaBurens noi. Ocekun C. I1.
YTBepxkaeHo Ha 3aceganuu kaeapsl « 30 » okrsaops 2019 r., mporokon Ne 3.

3aB. kadeapoii / /

BapI/IaHTI)I IK3AaMCHAIIMOHHBIX OMJIETOB MO JAUCHHUIIIMHE
«Opraﬂmaunﬂ N INIAHUPOBAHMUE IKCIIEPUMEHTA»:

SK3AMEHAITMOHHBIN BUJIET Ne 2

1. Posb 1 3HaUEHKE SKCTIEPUMEHTATIBHBIX UCCIEAOBAHMMN 11 HAYYHOU U MPAKTUYECKOMN
NEATEIIbHOCTH.

2. ®DopMBbl, XapaKTEPUCTHUKN M YUCIOBBIE OIIEHKU T€HEPATbHON COBOKYITHOCTH U BHIOOPKH U3
Hee. HecMeneHHOCTh OIIEHOK YKCIOBOM XapaKTepUCTUKU Ha MpUMepe IeHTpaibHOro MoMeHnTa |l
MopsiKa.

3. Pemuts 3anauy

[Ipn u3MepeHnn NIyMOBOTIO CHTHAJIA, MOCTYIMAKOMIEr0 Ha BXOJ PAJAMONPHUEMHOTO YCTPOMCTBA,
pazMax 1mymoBoro Hampspbkenuss Uy Ha skpanHe ocumiuiorpada cocraBun 6 MkB. Ilomb3ysick
npaBujioM «36», Jarh NPUOTMKEHHYIO OICHKY CpPEIHEM MOIMHOCTH (IyKTyallMOHHON
cocrasstroteii Dy = o2, B

BK3AMEHAIIMOHHBIN BUJIET Ne 3

1. OcHoBHBIE 3371291 U (POPMBI POBEICHUS YKCIIEPUMEHTATBHBIX HCCIICTOBAHUH.
2. Hcnonws3oBanue pacrtpenenenus duiepa B HAyYHBIX UccaeAoBaHusax. Llenu u
0COOEHHOCTH TPOBEICHUS TUCIIEPCHOHHOTO aHayn3a (Ha mpuMepe J1ad. pao.).

3. Pemnts 3agauy

Kakum 00pa3oM H3MEHHUTCS] HHTEPBaIbHAS OIICHKA TIPH YBEIHMUSHHUH YHCIIa OTBITOB ¢ 2 10 107
OtBer 00ocHOBaTh. [IpuBECTH YHCIOBYIO OILIEHKY.

BK3AMEHAIIMOHHBIN BUJIET Ne 4
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1. OcHOBHBIE 3TaIlbl IJIAHUPOBAHUS U OPTaHU3AIIMU YKCIIEPUMEHTA.

2. Merton HaumeHbIIKX KBaapaToB Ha mockoctu (MHK-perpeccus). Ilopsnok npoBeneHus
perpeccMOHHOrO aHaau3a (Ha mpumepe jad. pao.).
3. Pemuts 3anauy

Hcxons u3 THIIOTE3bl O pABHOBEPOSATHOM UCXOJE UCIIBITAHUM, OLICHUTH BEPOATHOCTD I1ONIAJAHUS
CIIy4aliHOM BEJIMYMHBI X B HHTEpBaJI OT 7 10 8. I'paHu1ibl 001aCTU IPOBEACHMSI UCIIBITAHUN
npoctuparotcs ot 5 1o 105.

DK3AMEHAILIMOHHBIN BUJIET Ne 5

1. [TocTpoeHue MoIeH HCCIeayeMOro mpoliecca. Buapl U pe3ynbTaThl MOJCIUPOBAHHUS.
2. Pacnipenenenue [Mupcona. [IpoBepka runore3sl 0 HOPMaILHOM 3aKOHE paclpee/iCHHU.
Kputepuu, ucnonp3zyemplie mpu MPOBEPKE THIIOTE3bI 0 HOPMAITLHOM 3aKOHE PacTpe/Ie/ICHU.

3. Pemute 3amauy

Onpenenutb BEPOSTHOCTH MONAAAHUS CYyYaitHON BETHUMHBI X B HHTEpBai oT 0 10 6, ecin
M3BECTHO, YTO My =3, a oneHka aucnepeun D = S2=1.

DK3AMEHAIIMOHHBIN BUJIET Ne 6

1. Metoauka MpoBeACHNUs SKCIIEPUMEHTAIBHBIX HccieoBanuil. O0paboTka pe3yabTaToB
OTIBITOB.

2. Oco0eHHOCTH, 33/1a49H U 3TAIbl IKCTPEMATTLHOTO IKCTIepuMenTa. HaxoxxieHue rpajaueHTa
(grad y) mo MmaTeMaTHYeCKO# MOJICITH, IOTYYECHHON MeTo1aMK (PaKTOPHOTO SKCIIEPUMEHTA.

3. Pemuts 3anauy

Bo ckoi1bKO pa3 M3MEHUTCS MIMPUHA JJOBEPUTEIBHOTO UHTEpBaia pu Pros =0,95, ecnu uncio
onbIToB N=2, puueM B OJIHOM Cllydae AUCIIEPCHS 6> CIIydaiHOl BETMYMHBI X H3BECTHA, A B
JPYroM — ee OlleHKa S — onpe/enseTcs B ONbITe. 3HaUeHNe MapaMeTpa t, g pacnpeneneHns
I"aycca paBHo 1,96, a st pacnpenenenus Creronenrta — t=12,7.

SK3AMEHAILIMOHHBIN BUJIET Ne 7

1. [TnanupoBaHue SKCIIEPUMEHTA MIPH MPOBEICHUN HAYYHO-UCCIIEOBATENLCKUX PadoT.
2. PannoMusupoBannsiii miaH. Llenb, 0cOOEHHOCTH U TPUMEPHI TPAKTUYECKOTO
HCIOJIb30BaHUs. Ha3HaueHne u npuMeHeHne JIJATHHCKOTO KBaJpara.

3. Pemuts 3anauy

OmnpenenuTh TPaHUIIbl TOBEPUTEIBHOTO HHTEPBAJa, €CIIU U3BECTHO, UYTO Mx=10, 6,=1 npu uucie
onbiToB N=20. JloBeputenbHas BeposTHOCTb Pros= 0,90 (t= 1,73). Pactipenenenue - HopMaabHOE.

BK3AMEHAIIMOHHBII BUJIET Ne 8

1. CocTaB ¥ pe3yJIbTaThl HAYYHO-MCCIIEA0BATEIBCKUX Pab0T. 3HAUCHHE IKCIICPUMEHTA.
2. Oco0eHHOCTH U 3Talbl METO/Ia KPYTOT'O BOCXOXKIEHUS TIPU MTOUCKE ONMTUMAIIbHBIX
YCIIOBU.

3. Pemuts 3anauy

[Ipu u3MepeHuH 3JIEKTPUUYECKOr0 COMPOTUBIEHUS R, MCMONB3YIOTCS BOJBTMETP M aMIEpPMETpP C
OTHOCHTEJIBHOH TIOTpPemHOCThI0 & = 4%. McHonb3ys COOTHOWIEHHE: OR’ = Gu’+ Gi%, OLEHUTH
BEJIMYMHBI BO3MOXKHOHM aOcomoTHOH A U OTHOCUTENbHOM & mnorpemHocted. M3mepenus
MIPOU3BOJISATCS B OKPECTHOCTAX OTMETOK «1,0» 1 «10,0» mkains! (T.e. 3HaueHuto R, pasaomy 1000
Owm, moryT cootBetcTBOBath 1 B ripu 1 mA u 10,0 B ipu 10,0 mA). [TokazaTe rpaHUIlbl, B KOTOPBIX

MOJKET JIeKaTh HCTUHHOE 3HadYeHue R. I[aTB KOMMCHTapHﬁ.

3K3AMEHAL[I/IOHHBH71 BUJIET Ne 9

1. MeTtoandeckie OCHOBBI HAay4HBIX HccienoBaHuil. CTalMOHApHOCTh W APTOJUYHOCTH
CIIyYalHBIX IPOLECCOB. YYET CTOXACTUYECKOW CTPYKTYpPbI IPU MOJEIUPOBAHUMU CIYyYANMHBIX
MPOLECCOB.
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2. [Ipeanocbuiku mocTpoeHust IpoOHOro ¢akTopHoro miaHa. OOHIMI BUA pErpecCHOHHON
MOJIENH, TEHEPUPYIOIIee COOTHONIEHHE U OMpe eIyl KoHTpacT Ha npumepe J®D Tuma 237,

3. Pemuts 3anauy
N3BecTHO, uTO KOG GUIMEHTHI IPIMO 1 00paTHO# perpeccuu paBHbL: by = 0,11; byy=9,0. Uto
MO>KHO CKa3aTh O CTENIEHU KOPPEIALMOHHOM cBsi3u? JlaTh OLICHKY.

SK3AMEHAITMOHHbBIN BUJIET Ne 10

1. [TocTpoenue Moenu uccaeayeMoro mpoiecca.

2. OnpeneneHne COCTOATENBHOCTH, 3()()EKTUBHOCTH H HECMEUICHHOCTH Ha MpHMEpe
TOYEYHBIX OIEHOK I'€HEepalbHBIX COBOKYMHOCTEH. BEpOATHOCTHBIN M CTATUCTUYECKUN MOIXObI
IIPU OTIPE/ICICHUH TPAHUI] MHTEPBaJa MPH 3aJaHHON BEpOSATHOCTH.

3. Pemute 3amauy

HaiiTi mimoTHOCTh BEpOSTHOCTH, €CITU ClTydaiiHas BEIMYUHA ( paclpeiesieHa clydaiiHbIM 00pa3omM
B untepBate ot 0° 1o 360°. OueHuTh BEpOSTHOCTD MOMaaHus @i B cektop 0° - 15°.

SK3AMEHAITMOHHbBIN BUJIET Ne 11

1. [Toctpoenue monenu uccienyemoro mnpouecca. OcHoBHbIE BUIbI Mozenelt. [Tonstue
«XOPOIIOY» U IUIOX0» OPraHU30BAHHOW CUCTEMBI. YUeT MPH TUIAHUPOBAHUU OTIBITOB.

2. CMmemianHbli MOMEHT BTOPOTO MOPSAKA. 3HAUCHUE JJIs PEeLICHUS MPAaKTUYECKUX 3a/1a4.
Henu u 3amaun KOppEISIIMOHHOTO aHayIn3a (Ha nmpumMepe j1ad. paod.).

3. Pemuts 3anauy

Tpu 3aBoa MPOU3BOAST IEKTPOHHBINA MPHOOP. B roToBOM M311eMu NCHOAB3YIOT 110 TPUOOpPY OT
kaxnoro 3aBoja: Al, A2, A3. Haagexxnoctb pabotsl npubopa Al cocrasiser 0,9; A2 - 0,7; A3 -
0,9. OnpenenuTh HAIEKHOCTH AIEKTPOHHOTO MPUOOPa, €CIIU U3BECTHO, UTO OH BBIMAET U3 CTPOS B
clly4ae OJIHOBPEMEHHOI'0 OTKa3a BceX Tpex MmpubopoB. Kak M3MEHUTCsS BEpOSTHOCTh OTKa3a Mpu
YBEJIMUYEHUH YKCia 3TUX MPUOOPOB ¢ 3 710 5 pu YpOBHE HAJEKHOCTH Kaxkoro 0,97

SK3AMEHAIIMOHHBIN BUJIET Ne 12

1. OcHoBHBIE BUIbI MOJIENIeH. Pe3ynpTaThl MOIETMPOBAHUS UCCIIEyEMOTO MpoLecca.

2. Oco0OeHHOCTH TIPOBEIECHUSI OMBITOB C JAETEPMUHUPOBAHHBIMU U JU(P(PY3HBIMU OOBEKTAMHU.
JiuddepenunanbHbli 3aK0H pacrpesieleHus B ciiyyae OTCyTCTBUS HHPOpPMaILUU 00 00BbeKTe.

3. Pemuts 3anauy

OnpefenuTh CPEAHIO MOIIHOCTh  (BIyKTYallMOHHOW —cocTaBnsiomel ow?, B?  ecim
KOppesiuonHas (yHKIMs CTallHOHAPHOTO CitydaiiHoro mporiecca B(t) umeer Bua: B(t) = Ume”
“Tcos wp T, rae Um =1, B; Um =14,1x10 4 Mmrc; op = 1,1x10 -4 pan cex 1 B xome MIPOBEICHHUS
BEIYHCIIEHNH ydecTh, uTo B(t = 0) = D, tie D = 62

AK3AMEHAIIMOHHBIN BUJIET Ne 13

1. Meroauka npoBeACHUS IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHMIM.

2. OcobeHHocTH 0JHO(AKTOPHOT'O K MHOTO()aKTOPHOTO 3KCTIEpUMEHTOB. [IpuBecTu npumepsl
wiaHoB. Oco6enHoctu npuMenumMoctu [1OD nu D3.

3. Pemnts 3agauy

OmnpenenuTe CMENMICHHYI0 M HECMEIICHHYI0 omeHkH aucnepcun Dy, ecnmm B 2 mcxomax BhIAN
udpsl 4, 6.

SK3AMEHAITMOHHbBIN BUJIET Ne 14
1. MeTonnka SKCIEpUMEHTAIbHBIX HcchenoBaHuii. OcoOeHHOCTH 00pabOTKU pPE3yJIbTaTOB
OTIBITOB.
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2. [IpenmnochbUIKu MOBBIMIEHUS TOYHOCTH MPH IUIAHUPOBAHUHU dKcnepuMeHTta. OmnpeneneHue
HayvaJIbHBIX MOMEHTOB OJTHOMEPHOTO pacnpereneHus. OcoOeHHOCTH OLIEHKU CPETHUX 3HAYCHUH 110
aHcaMmOJII0 peaju3anuil, OTJIIMYUE OT YCPEAHEHHUS IO BpEMEHH.

3. Pemuts 3anauy

Onpenenutb K03 GUIIUEHTHI perPeCCHOHHON MOCIH, €CIIH OTKJIMKHU NpH npoBeaeHnn [1D3 tuna
22 paBHbl: Y1= 15; yo= 10; ya= 1; ya= 7.

BK3AMEHAILIMOHHBII BUJIET Ne 15

1. Oco0eHHOCTH 1 BaKHEHIIIME 3Talbl KOHTPOJISI KA4eCTBa Ha POU3BOACTBE.
2. JpoOusIii hakTopHbIi mIaH. [IpearnocsuIky mocTpoeH s MiaHa.
3. Pemute 3amauy

Kakum 00pa3oM M3MEHHUTCS WHTEpBalbHAs OICHKA MPH YBEJIWYCHUH 4ncia onbIToB ¢ 4 no 100.
OtBer 000cHOBaTh. [IpuBeCTH YUCIOBYIO OLICHKY.

DK3AMEHAILIMOHHBIM BUJIET Ne 16

1. MeTtponorudeckoe ooecrieueHre SKCIePUMEHTA.

2. BrI100op 11eHTpa [1aHa ¥ OTIpe/Ie]ICHUE BEIMYMHBI HHTEPBAIa BapbUPOBaHUs (PaKTOPOB.
Omnpenenenue ypoBHsS (aKTOPOB U TIOBEPXHOCTH OTKIHUKOB.

3. Pemuts 3anauy

[Ipy W3MepeHuH NIyMOBOI'O CHUTHAJA, MOCTYIAIOMIETO HAa BXOJ PaJIUONPUEMHOTO YCTPOKMCTBA,
pasmax mrymoBoro HampsbkeHuss Uy Ha skpane ociwniorpada coctaBui 6 MkB. Ilonb3ysich
npaBwiIoM «30», JaTh TNPUOIMKCHHYIO OICHKY CpeIHed MOIHOCTH (IYKTyallmOHHON
cocraBisoieii Dy = o, B2.

DK3AMEHAIIMOHHBIN BUJIET Ne 17

1. [TapannensHbIe ONMBITH U UX paHAoMu3amys. [locTpoeHne TaTHHCKOTO U TPEeKo-
JIATUHCKOTO KBAJIPaTOB MPH PaHIOMU3AIINH.

2. Hcnonp3oBanue pacnpenenenus [lupcona mpu mpoBepKe runoTe3bl 0 HOPMAIBHOM 3aKOHE
pacripeieneHusl.

3. Pemuts 3anauy

Kakum 06pazomM M3MEHHUTCS MHTEpBAIbHAsI OLIEHKA MPU YBETUYEHHUU UYMCIIA OMBITOB ¢ 2 10 167
OTtBet 060cHOBaTh. [IpuBECTH YUCITOBYIO OLICHKY.

SK3AMEHAIIMOHHBII BUJIET Ne 18

1. Pobactusriif ananu3. Meron Taryuu.

2. 3aBUCHUMOCTh YHCJIA YpOBHEH (PaKTOPOB W MOpsiAKa MOJIMHOMHAIBHOM MOJETH IpH
IPOBECHUU TOJHOrO (DaKTOPHOTO HKCHEPUMEHTA. MOIIHOCTh KpUTEpUs TpU PpEIICHUH
CTaTUCTUYECKHUX 3a/a4.

3. Pemuts 3anauy

Hcexons u3 runoresbl O paBHOBEPOSITHOM MCXOJE MCHBITAHUM, OLEHUTh BEPOATHOCTD MONAJaHUS
cllyyailHOM BenMYMHBI X B MHTepBal oT 17 no 18. I'paHuiel o6macTy MpoBEAEHUS HCIIBITAaHUM
npoctuparoTes ot 5 1o 105.

SK3AMEHAIIMOHHBIN BUJIET Ne 19

1. [TporpamMHBIe U anmapaTHble cpecTBa TexHoioruu «Big Datay npu nmpoBeieHuN HayYHbBIX
HCCIIE0OBAHMI.

2. [ToHsATHE OPTOTOHATIBHOCTH MPU MOCTPOCHUU TIJIaHA SIKCIIEPUMEHTA.

3. Pemuts 3anauy

Omnpenenutb BEpOSITHOCTH MOMAAaHUS CTy4YailHOW BeTMUMHBI X B UHTepBai oT 10 no 16, ecu
M3BECTHO, uTO My =13, a orenka aucnepcuu D = S2=1.

SK3AMEHAITMOHHbBIN BUJIET Ne 20

1. Oco0eHHOCTH KOMIBIOTEPHOTO BHA MOICTUPOBAHUSI.
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2. Pacnpenenenune CtbrofieHTa. 3HaUYCHHE 71 PEUICHUS MPAKTUYECKUX 3a71ad. OnpeaeneHue
YPOBHS 3HAUUMOCTH IIPU MPOBEPKE TUIIOTES.

3. Pemute 3amauy

Bo ckonbko pa3 M3MEHUTCS MIUPUHA JOBEPUTEIBHOrO0 MHTEpBala MpH Phe =0,95, ecnu uucno
onbIToB N=2, mpr4eM B OJHOM ClIydae IUCIEpPCHs G2 CIIyYaifHON BEIMYMHbI X H3BECTHA, a B APYTOM
— ee oleHKa S? onpesiensAeTcs B ONbITe. 3HAYEHHE apaMeTpa t,. 11 pacnpeencHus I'aycca paBHO
1,96, a nns pacnpenenenus: Ctprogenta — tr=12,7.

AK3AMEHAIIMOHHBIN BUJIET Ne 21

1. Oco0eHHOCTH MaTEMaTUYECKOT0 BUAa MOIEIUPOBAHUS.

2. [{eHTpaJIbHBII KOMITO3UIIMOHHBIA OPTOrOHAJIBHBIM T1aH. llopsgok moNMHOMA, YKCIO
ypoBHE# (aKkTOpoB. 3HAYCHHE [T PEIICHUS TPAKTHYECKHUX 3a7ad.

3. Pemute 3amauy

OnpenenuTh TPpaHUIBl JOBEPUTEIBHOTO UHTEPBaja, €CIM U3BECTHO, uTo My=10, 6x=1 npu umcne
onbiToB N=20. JloBepurenbHas BeposaTHOCTD Py0s=0,90 (t= 1,73). Pacnpenenenue - HOpMaabHOE.

BK3AMEHAILIMOHHBIM BUJIET Ne 22

1. OCOOEHHOCTH CTAaTUCTHUUYECKOIO BUAA MOJICIIMPOBAHUS.

2. [TpoBepka amexBaTHOCTH Mojenu. OIeHKa 3HAYUMOCTH KO3(PPHUIIMEHTOB PErpecCHOHHON
mozenu. [IpakTuyeckoe MpuMEeHEHHE IPU PEIICHUU BEPOSITHOCTHBIX 3a/1a4.

3. Pemuts 3anauy

Haiiti HecmemeHHyto oneHky nucnepeuu Dy, ecau N onbiToB paBHO 2; X1=20; X2=22.

DK3AMEHAIIMOHHBIN BUJIET Ne 23

1. OcobeHHOCTH (PU3NIECKOTO BHJIA MOACTHPOBAHUSI.

2. Llenun 1 3a1a4n KOPPEIAIMOHHOTO aHaau3a (Ha mpumepe 1ab. pad.). I[IpoBepka 3HaAYMMOCTH
KO3 pHIHEeHTa KOPPEISILUY MPH TPOBEACHNN KOPPEISAIMOHHOTO aHAIN3A.

3. Pemuts 3anauy

W3BecTHO, uTO K03 GUIMEHTHI TPSIMOW 1 00paTHO# perpeccuu paBHbL: b yx = 0,1; b wy=9,6.
YTo MOXKHO CKa3aTh O CTETICHU KOPPEISIIMOHHOM cBsi3u? J[aTh YMCIIOBYIO OIICHKY.

BK3AMEHAIIMOHHBII BUJIET Ne 24

1. OcoOeHHOCTH BBIOOPA KpUTEPHUEB NMOA0OMS NPU GU3NYECKOM MOJAEITUPOBAHUU.
2. Kputepnii @uiiepa npu penieHuy 3a1a4i O paBeHCTBE JUCIIEPCUI.
3. Pemuts 3anauy

Haiitu miioTHOCTE BEpOSITHOCTH, €CIIM ClTydyaiiHas BeIMYMHA (P paclipeiesieHa ciaydaiHbIM 00pa3om
B uHTepBatie ot 0 10 27. OCHUTh BEPOSITHOCTH MOMAAaHUs (i B CEKTOp 7/6- 7/4.

SK3AMEHAIIMOHHBIN BUJIET Ne 25

1. MeTton pa3mMepHOCTH MPH BBIOOPE KpuTEepueB noaoous. [IpuBectu mpuMepsi.
2. Omnpenenenne 00JaCTH SKCTPEMyMa IIPH PealTU3alid CAMIUICKCHOTO TTAHUPOBAHHSI.
3. Pemnts 3agauy

Tpu 3aBoa MPOU3BOASAT IEKTPOHHBIN Mprbop. B roTOBOM M3/1€IMHN UCHIONIB3YIOT O MPUOOPY OT
kaxkaoro 3aBoga: B1l, B2, B3. Hagexxnocts paboTsl mpubopa B1 cocrasnser 0,8; B2 - 0,7; B3 - 0,9.
OmnpenenuTs HACKHOCTH AIIEKTPOHHOTO TPUOOpA, €CIIM W3BECTHO, YTO OH BBIMIET W3 CTPOS B
cllydae OJHOBPEMEHHOTO OTKa3a BceX Tpex MpuOopoB. Kak M3MEHHUTCS BEPOSTHOCTh OTKa3a IPH
YBEITUYEHUH YHUCIIa 3TUX IpUOOpOB ¢ 3 10 6 mpH ypoBHE HaAEKHOCTH Kaxkaoro 0,97

BK3AMEHAIIMOHHBIM BUJIET Ne 26
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1. [lepcrieKTHBBI ¥ OCHOBHBIE HANpPAaBJIEHUS PA3BUTHUS COBPEMEHHBIX CHCTEM 00pabOTKH
naHHbIX. «Big Datay.

2. [Tonupiii pakTopHbIi TuiaH. [Topsaok npoBeneHus skcnepuMenTa. [loauron u
rucTorpamma pacrpenenceaus. Beioop uncina paspsaos. @opmynsr bpykca u Xaitaxonbsaa (1o
Marepuaiam Jjiad. paboThl).

3. Pemuts 3anauy

OnpenenuTh CPEJHIOI MOIIHOCTh  (DIYKTYAalMOHHOH cocTaBisiomedl ow’, B2 ecmn
KOppesiuonHas (yHKIMS CTallMOHAPHOTO citydaiiHoro mporiecca B(t) umeer Bua: B(t) = Ume”
“Tcos wp T, rae Um = 1, B; Um =14,1x10 4 mkc; op = 1,1x10 -4 paj cex ! B xome MIPOBEICHUS
BBIYHCIICHUH ydecTh, uto B(t = 0) = D, rae D = 62,

DK3AMEHAILIMOHHBIM BUJIET Ne 27
1. Ilopsimok  mpoBeneHUs  PaHAOMHU3ALUU IPU  pPEAIM3alUUd  DKCIIEPUMEHTAJIBHBIX
uccienoBanuii. Ilpusectu npumMepsl NCNOIB30BaHUS JIJATUHCKUX M I'PEKO - JJATUHCKUX KBaJIpaToB.

2. [Tepexon ot II®D k LKPIL IIpennoceuiku. Peanuzanus. Beibop pasmepa «3Be3qHOTO»
mjieya.
3. Pemuts 3anauy

OnpenenuTh CMENICHHYIO U HECMEIEHHYIO OlleHKH Jauctiepcuu Dy, eciu B 4 Bcxo1ax BbITIATH
uudpsr: 2, 3, 1, 2.

DK3AMEHAIIMOHHBII BUJIET Ne 28

1. PobGactHoe nianupoBanue Ha OCHOBE MeTo10B Taryuu.
2. Onpenenenne sxcrpemyma npu peanuzauuu L[KPII. ITopsnok matemaTtnueckoir Mojemnu.
3. Pemuts 3anauy

OnpenenuTh CMENICHHYIO U HECMEIIEHHYIO OIEHKU Juctiepcuu DX, eciii B 2 onbITax BBITAIH
uudpsr 7 u 9.

AK3AMEHAIIMOHHBIM BUJIET Ne29

1. Br16op kputepueB noao0us npu GpusnueckoM MOJEITUPOBAHHH.

2. Omnpenenenne skcTpeMyMa IIPY PEILIEHUH 3a7a4 ONTUMH3AIMA. MeTo bl TOCTPOCHHUS
MaTeMaTHYeCKON MOJIENIH U €€ MOPSI0K.

3. Pemuts 3anauy

OmnpenenuTh CMEIIEHHYIO W HECMEIICHHYI0 OleHKH mucrnepcund Dy, ecnm B 2 ombITax BBITAIH
udps1 49 u 51.

AK3AMEHAIIMOHHBII BUJIET Ne30

1. Bosmoxknoctu pecypca STATISTICA nipu mpoBeieHNN HayYHBIX HCCIIEJOBAHUH.

2. [TocTpoeHne perpeccCMOHHONW MOJIENH IO pe3yibTaraM onbIToB. [lopsiiok MareMaTHuecKon
Mozenu. JlaTh OsICHEHUS ¢ UCIIOJIb30BAaHUEM MaTepHUasioB Jiad. pal.

3. Pemnts 3agauy

OnpenenuTtp OLIEHKY MaTEMAaTUYECKOTO 0XKH/IaHNUs, a TAK)KE CMEIIEHHYIO U HECMEIIIEHHYI0 OLIEHKH
mucriepcun Dy, ecnu B 3 onbiTax Beinanu nudpst 7, 8 u 9.
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Hepeqeﬂb TEM 32a9Y€THBIX BOIIPOCOB 110 JTUCHUIIJIMHE
«Opraﬂmauuﬂ 1 IVIAHUPOBAHME IKCIIEPUMEHTA)

TexcT Bompoca

Ponp u 3HaueHHME SKCIEPUMEHTAIBHBIX HCCICAOBAHMN JUII HAYYHOM U IPAKTUYECKOU
JESATEIBHOCTH.

OcHoBHBIC 3aga4u u q)OprI MMPOBCACHU A SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI.

OCHOBHBIE 3TaIbI IIAaHUPOBAHUA U OpraHu3aliy SKCIICpUMECHTA.

MeToanka mpoBeACHUS SKCIIEPUMEHTANIBHBIX UccieaoBaHuil. O0paboTka pe3yabTaToOB OMBITOB.

IToctpoenne Mmopenu wucciaexyemoro nporecca. OCHOBHbIE BMJIbBI Mozenei. Pe3ynbrarsl
MOJIEJINPOBAHMUSL.

3HaueHuEe U CYIIHOCTb MOACIIMPOBAHUA KaK MCTOJa HAYYHOI'O ITIO3HAHUSA.

OCOOEHHOCTH KOMITBIOTEPHOT0, MaTeMaTHYeCKOro, CTaTUCTHYECKOro M (PU3MUECKOro BUIOB
MOJIEJINPOBAHMUSL.

3HaueHHuE KpUTCPUCB HO,Z[O6I/I$I IIpH pe€ain3alluid MOACIINPOBAHUA.

«Meron pa3MEpHOCTH» IIPU ONPEIEICHUN KPUTEPUEB MTO100USL.

MeTpOHOFI/I‘ICCKOG obOecrieyeHue OKCIICPUMCHTA.

Oco0eHHOCTH U BaXKHEWIINE 3Talbl KOHTPOJIS KauecTBa Ha MPOU3BOCTBE.

HOCTpOCHI/Ie TPCKO-JIATUHCKOI'O KBaJipaTa 1Mpru paHJO0OMH3allUuN.

WuTerpanbublil 1 audQepeHnnanbHbli 3aK0HbI PacIpeeeHHs.

Brramcinenne MaTeMaTHYeCKOT0 OXWIaHUA U JUCIICPCUH.

OHpCHCHCHI/Ie BCPOATHOCTHBIX OLICHOK.

[TocTpoeHue TOBEPUTEIHHOIO HHTEPBAIA.

[TocTpoeHue perpecCuOHHbBIX MOJENEH, OLIEHKA 3HAYMMOCTH.

Pobacthbiit ananu3. Meroa Taryuu.

Pacnpenenenue ®uiiiepa rnpu OlEHKE aIEKBATHOCTH MOJIEIIH.

Pacuet ko3¢ puimenta Koppesmu.

CocraBneHrne MaTpulbl INTAHUPOBAHUS.

Pacuet k03¢ (pUIIMEeHTOB MaTEMaTHYECKON MOIEIIH.

Martpuna mnannposanust LIKPII.
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ITpumep ucnonsizoBanus LIKPII npu ontuMuzanum TEXHOIOTHYECKOTO MPOIIECCa TEPMUUECKOTO
OKCHIMUPOBAHMS.

ITocTpoeHue cumIniekca.

O1eHKa aIeKBaTHOCTH MOJIEIIH.

CriaxuBaHue U MCTO/J HAUMCHBIIUX KBAaApPAaTOB.

OuieHMBaHWE CPEAHUX 3HAYCHHUI U JUCTICPCUA.

PerpeccuonHbll aHaIU3: TUHEHHBIE MOJEIH.

PerpeccuonHslii aHanu3: HEJIMHEWHbBIE MOJIEIIN.

OHCHI/IBaHI/IC OHHOMCPHOﬁ IJIOTHOCTHU PACIIPCACICHUA.

OneHrnBaHUE KOPPEISALIUOHHBIX (DYHKIUH.

[TonHbIiA akTOPHBIN IIJIaH.

JIpoOHBIE PETUTHKYU W HETIOJIHBIC OJIOKH.

Bo3smoxnoctu pecypca «STATISTICA» nnst npoBeeHUs] HAYUYHBIX UCCIEIOBaHUM.

[TepcrieKTUBBI 1 OCHOBHBIC HAIPABICHUS Pa3BUTHSI COBPEMEHHBIX CHCTEM O0OpabOTKM JaHHBIX.
«Big Data».

[IporpaMMHbIe U ammapaTHble cpencTBa TexHonoruu «Big Datay mpu penieHuHu akTyalbHbBIX
3a7a4 HAyYHbIX UCCIICIOBAHUM.

8.
9.

IpumepHbIii nepeveHs Tem qokaanoB (npesenranuii) (IMK-1)

Pons u 3HaueHue SKCIICPUMCHTAJIbHBIX HCCIIEAOBAHUM IJIs Haquoﬁ 151 HpaKTquCKOﬁ
ACATCIIBHOCTH.

OcHOBHBIC 3aga4u u (I)OpMBI MMPOBECACHUS SKCIICPUMCHTAJIbHBIX HCCIICIOBAHUM.
OCHOBHBIC ATaITbI IJIAaHUPOBAHUA U OPraHU3aluU SKCIICPUMECHTA.

Mertoauka MpoBeAeHUST SKCIEPUMEHTAIBHBIX HccienoBanuii. OOpaboTka pe3ysbTaToB
OIIBITOB.

[Toctpoenne mojnenu ucciexyemoro mnpouecca. OCHOBHbIE BUABI Mojenel. Pe3ynbrarsl
MOJIETTUPOBAHUSI.

3HadeHUEe U CYHIHOCTb MOACIINPOBAHUA KaK MCTOJda HAYYHOI'O ITIO3HAHUA.

Oco0eHHOCTH KOMIBIOTEPHOTI0, MATEMaTHYECKOT0, CTATUCTUYECKOTO U (PU3HUECKOTO BUIOB
MOJIEIIUPOBAHMSL.

3HaueHue KpUTEPUEB OO0 IPU peau3ali MOJICTUPOBAHUS.

«Metoa pa3MepHOCTH» MIPH ONPEIEICHUN KPUTEPUEB MO100US.

10. Merponorudeckoe oGecreueHne SKCIEPUMEHTA.

11. OcobennocTyu n BaskHeMIIME STABl KOHTPOJIA KA4eCTBA HA IIPOM3BOJICTBE.

12. Tlocrpoenue rpeko-IaTHHCKOroO KBaapaTa IIPU PaHIOMHU3ALINH.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.

37.

WNuTterpanbubpiii u auddepeHInanbHbIi 3aKOHBI pACTIPEICIICHHUS.
Bblunciienne MaTeMaTu4ecKkoro 0KMIaHusl U AUCIEPCUH.
OnpeneneHyue BEPOSTHOCTHBIX OLIEHOK.

[TocTpoeHue 1OBEPUTEIBHOTO HHTEPBAA.

[TocTpoeHue perpecCHOHHBIX MOJIeNIEH, OLIEHKa 3HAYMMOCTH.
PobGactubiii ananu3. Meroa Taryuu.

Pacnpenenenue @uiiepa pu OLCHKE acKBATHOCTA MOJCIIH.
Pacuer ko3¢ punmenta koppensum.

CocraBieHne MaTpHULIbI INIAHUPOBAHUS.

Pacuer k03¢ pumeHTOB MaTeMaTHYeCKO MOIEIIH.

Marpuna mianupoBanus LIKPII.

[Ipumep wucnons3oBanuss LKPII npu onTtuMu3anvu  TEXHOJIOTHYECKOTO
TEPMHUYECKOTO OKCHIMPOBAHHUS.

[TocTpoeHne cumIuiekca.

Onenka afeKBaTHOCTU MOJIEIH.

CrinaxuBaHue U METOJ, HAMMEHBIINX KBaJpaToB.
OueHuBaHue CpeHUX 3HAYCHUN U JUCTIEPCUI.
PerpeccuoHHbIN aHanU3: TMHEUHbBIE MOJEIIN.
PerpeccuonHslil aHaIN3: HEIMHEWHBIE MOJIEIIN.
OneHuBaHuE OJJHOMEPHOMU IJIOTHOCTHU pacIpeaeieHus!.
OneHuBaHuE KOPPENIALUOHHBIX PYHKIIMH.

[TonHbIi pakTOpPHBIN IUIAH.

JpoOHBIE pErIuKY U HETIOTHbIE OJIOKH.

Bosmosxknoctu pecypca «STATISTICA» nnst npoBeeHUs! HAYUYHBIX UCCIIEOBAaHU.

mpounecca

HepCHeKTI/IBH U OCHOBHBIC HAIIPpaBJICHUA PA3BUTHA COBPEMCHHLBIX CHUCTEM O6pa6OTKI/I

naHHbIX. «Big Datay.

[TporpamMHBIe U anmapaTHble cpesicTBa TexHoJoruu «Big Datay nmpu pemeHnn akTyaiabHbIX

3a/la49 HAYYHBIX HCCJIeIOBAHUI.
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KoHTpoabHble 3a1aHUS 11O KypCYy

«Opranu3anus U njaHupoBanue 3xcnepumenta» (IK-1)

Brinmonnenue cryeHTaMu  KOHTPOJBHBIX 3aJaHUN  CTUMYJIUPYET IIEJICHANPABICHHOE
U3y4YeHHEe AUCUUIUINHBI « Opranu3anus 1 IIaHUPOBaHKUE HIKCIIEPUMEHTa» U MO3BOJISIET 00bEKTUBHO
OLICHUTh KaueCTBO YCBOEHHUS MMHU y4yeOHOro mMarepHalia MpH OJHOBPEMEHHOM KOHTPOJIE YPOBHS
npodeccuoHanbHOM  MOArOTOBKU.  BBIMOIHEHHE  KOHTPOJBHBIX  3aJaHUMl  CHOCOOCTBYET
PUOOPETEHUIO CTYJEHTaMH HABBIKOB CaMOCTOSITENIbHOM 00paboTku MacCUBOB
SKCIEPUMEHTAJIbHBIX JIAaHHBIX TIPU  IIMUPOKOM HCIIOJIB30BAHUU CTATUCTUYECKHX METOJ0B
OLICHUBAHUS [MAPAMETPOB U MPOBEPKH TUIIOTES.

Kaxxnas xkoHTposibHAs paboTa JODKHA COAEPKATh TOJMHBIA TEKCT 3a/JlaHds WU TEePEYCHb
WCXOIHBIX JAHHBIX. XOJ PEIIeHUS IODKCH BKIIOYATh B ceOs HeoOXoaumbie mosicHeHus. [Ipu
UCIOJIb30BaHUU MaTeMaTU4YeCcKuX (popmMys HEOOXOIMMO YKa3bIBaTh COOTBETCTBYIONINE HCTOYHUKHI
U3 MPUJIaraeMoro B KOHIIE paOOThI CIIMCKA UCIIOJIb30BAHHOM TUTEPATYPHI.

Pabota npeacrapisieTcss Ha craHaapTHBIX Juctax 297 x 210 (A4), riae TeKCT NpUBOAUTCS HA
OJIHOM cTopoHe nucTa. Ha TUTynbHOM JMcTe HEOOXOAMMO YKa3aTh HAMMEHOBAHUE JTUCIUIUIMHEI,
dbamMuHio (B UMEHUTEIILHOM IMaeKe) M WHUIMAIBI CTYACHTA, a TakKe MU(P 3a4eTHON KHIKKH.
Bce paboThl 10IKHBI OBITH JaTHPOBAHBI U MOANUCAHBL. HeOpekHO U HEeMPaBWIBHO O(POPMIICHHEIC
3a/IaHMsl K TPOBEPKE HE JIOMYCKAIOTCS.

[Tocre mpoBepku TpernoaaBareIeM W BHECEHUS CTYIACHTOM HEOOXOIMMBIX HCIIPABJICHUN
KOHTPOJIbHBIE PabOThl JIOJDKHBI OBITh MPEJICTaBICHBl K 3all[UTe, a CTYJEHT — JOMYyIIeH K
co0eceI0BaHuIO MO0 TEMATUKE BHITIOJHEHHBIX 3a/1aHUH.

KonTpoJuanHas padora 1

1. PackpbITh 3HaYeHHE M CYHUIHOCTb MOJEIUPOBAHUSA KAaK METOJA HAy4yHOIO IO3HAHMSL.
[lepeuncauTh OCHOBHBIE BM/Ibl MOJEIMPOBAHUS, BBIICIUB OCOOCHHOCTH KOMIIBIOTEPHOTO,
MaTeMaTHYeCKOIo, CTATUCTUYECKOr0 U (PU3MYECKOTO BUJOB MOJEINPOBAHUS. YKa3aThb BaXKHOCTb
BbIOOpa KpUTEpHEB NOA00MS TMpPH OCYIIECTBICHUM MojenupoBaHuu. IlpuBectn mnpumepsl
IIPUMEHEHHUSI METOJ0B MOJICTIMPOBAHUS IIPU PELICHUH IIPAKTUYECKUX 3a/1a4.

2. Onucatb BaKHEHIIME HTambl KOHTPOJS KauecTBa Ha mpou3BojicTBe. Ilepeuncnuthb
peliacMble 3a7a4M, Ha3BaTb OCHOBHBIC THUIIBI KOHTPOJIBHBIX KapT, yKa3aThb MOPSAJOK YCTaHOBKHU
KOHTPOJIBHBIX IPEJIETIOB.

3. OOBSICHUTH HA3HAUYEHUE U yKa3aTh MPSJIOK pealn3aluu paHI0MHU3allU [IPH IPOBEICHUH
JKCIIEPUMEHTANIBHBIX UCClIeN0BaHuN. [IpuBecTH pUMeEpBI UCIIONB30BAHUS JIATUHCKUX U TPEKO —
JIATUHCKUX KBAJPATOB.

4. PackpbITh 0COOEHHOCTH HCIOJB30BaHUS MeToAa Taryuyu mpu HpoBeAEHHH POOACTHOTrO
IJJAHUPOBaHUS dKcriepuMenTa. [lokazare 3HaueHne MeTo1a JUIsl pelIeHus TPaKTUYECKHX 3a/1a4.

Omeemwi Ha sonpocwbt Konmponvrnoii pabomet 1 He 0ondcHbl 3aHuMams 6onee 4 cmp.

KonTpoabnHas padora 2

B xoze skcnepuMeHTaNbHBIX UccienoBaHuil Obutn peann3oBanbl 20 onbiToB. KoHKpeTHBIE
3HAYCHHS MMOJYYCHHBIX BEIOOPOYHBIX MaCCHBOB MPE/ICTABICHBI B BHIe TIepBoi (X7) u BTopoii(Y1)
Ha0J1t0/1aeMBbIX 0€3pa3MepPHBIX BEIHUNH:

X1:36,41,44,49,54,59,60,58,57,53,48,45,39,35,31,28,24,21,25,57;

Y1:4,10,14,6,16,26,22,36,38,30,39,40, 31,35,21,27,17,9,13,7.

34



Hcxonuplii MaccuB JTaHHBIX HEOOXOIHMMO MpeoOpa3oBaTh, YMHOXHUB YHCIIOBBIE 3HAUECHUS
KaX/101 13 HaOJII0JaeMbIX CIIy4YaiHbIX BEJIMUMH Ha KBAapaT COOTBETCTBYIOIIEro kodduruenra (G
wi L), onpenensieMoro B COOTBETCTBUU C HMHIMBHIYaJbHBIM IIH(PPOM M3 3aUETHON KHUKKH
cryneHTta. s nepBoii 6e3pa3mMepHoit BeMuuHBI 3TOT KodgdurmeHt (G) paBeH nocneaneii nudpe
mmdpa, a s BTopoit BenuunHbl (kodddumuent L) — npeanocneaneii mudpe. Ecau uudpa — 0
(HOMB), TO BMECTO Hee ucnoib3yercs yucio 10. Hampumep, nis mudpa U3 3a4eTHOM KHIDKKH
«12345) 3HaYeHHs NEepBOI BEINUHMHBI JJOJDKHBI OBITh YMHOXEHBI Ha 52 (G=5), a 111 BTOpO#i — Ha
4? (L= 4). IIpeobpa3oBaHHbIE MACCHBBI HCXOIHBIX JAHHBIX MOKHO MPEICTABHTh B BUJIE:

npeoOpaszoBanHbd MaccuB X1: 900, 1025,... 1425;

npeoOpazoBanHblil MmaccuB Y1: 64, 160... 112.

[Tocne BbImONHEHUS TPe0OpPa3OBaHK TPEOYETCs PEIINTh CIESIYIOIINE 3a/1a4H:

1) JIing  kaxmod W3 BENWYMH OUEHHTh cpeanue 3HadeHus (X u Y ),
CPEIHEKBAIPATUUECKUE OTKIIOHEHUS Gx U Oy ,a Takke aucnepcuu Dy u Dy.

2) [TocTpouTh JOBEPUTENBHBIE MHTEPBAJIBI U CPEAHUX 3HAUEHUN C HAJIEKHOCTBIO Prop
=0,9; MOBTOPUTH OCTPOCHUS TIPH Pros = 0,95.

3) OneHuTh KO3 PUIIUEHT KOppesuuu I.
4) Onpenenuth ypaBHEHHS IPSIMOM 1 00paTHOW JIMHEHHBIX PErPECCHIA.
5) [To pesynbraTtam myHKTa 4 MOCTPOUTH rpaduyeckue 3aBUCHMOCTH, OTMETHUB Ha

PUCYHKaX pacIoyioKeHHE IKCIIEPUMEHTAIbHBIX TOYEK.

6) JInst KaxJIoM W3 BEJIWYMH IMPOBEPUTH THUIIOTE3y O TOM, YTO €€ OJHOMEpPHOE
pacrpeneneHue sBIsIeTCsl HOpMaIbHbIM.

KontpoabnHas padora 3

Jnst ByX(hakTOpHON MOJTMHOMUAIBHON MOJIENN C BaApbUPOBAaHUEM BXOJHBIX MIEPEMEHHBIX Ha
JBYX YPOBHSIX HEOOXOIUMO:

1) [TocTpouts noiHBIN (HaKTOPHBIN IUIAH U MPEACTAaBUTh COOTBETCTBYIOIIYIO MATPHILY
IIJIAHUPOBAHUSI.
2) [IpuBecTu ypaBHEHUs AJsl BBIYUCIECHUS KOOPPUIMEHTOB UCCIEAYEMO MOAEIH 110

pe3yjibTaTaM H3MepeHHfI.
3) OHpeI[eJ'II/ITB ycCJ10BUs IMPOBCACHUS OIIBITOB.

4) Bocnonb3oBaBIIMch MOMyYeHHBIMH paHee (KOHTpoJibHas paboTa 2) OLeHKaMH
mucriepcud Dy u Dy, oLeHUTh 3HAYMMOCTh PACCUUTAHHBIX KOA(PQPHUIMEHTOB pPErpecCMOHHOMN
monenu. [lpu mpoBeneHWM BBHIYHMCICHWN BBIOpaTh 3HaueHHe Koddduumenta CrprogeHTa s
ypoBHs 3HauuMocTH o = 0,1. [ToBropuTs Berumcienus npu o = 0,05.

HatypanpHble  3HaueHUs  JMana3oHa  BapbUpOBaHUS  MOJY4alOT  YMHOXEHHEM
XapakTepucTuyeckoro ko3dduuumenrta, onpeaensieMoro muppom U3 3a4eTHOM KHUKKH, Ha 100 —
11 BepxHero, u Ha 10 — ju1st HrokHero ypoBHs. [l nepBoro ¢akTopa 3TOT K03(pduimeHT paBeH
nocieaneit nudpe mudpa (G), a g Broporo dakropa — npeanocnennei mudpe (L).

[Tpu BBIIOJTHEHUH KOHTPOJIBHOTO 3aJaHKsI CTYI€HTHI MOTYT HCITOJIb30BaTh pecypchl Mathcad,
STATISTICA, DOE++ wmu npyrue 1O0CTYITHBIE BBIYUCIHTEIBHEBIE CPEICTBA.
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ITepedennb 1a00paTOPHBIX padoT

Ne Kou-Bo
HaumenoBanue OcHatienue

/o 94acoB
BBogHoe 3aHsTHE 110 Ta60PATOPHOMY

1 npakTukymy. M3yuenue nabopatopHoit JlaGopaTopHBIH CTEH/T 4
0a3bl. MeTOIbl OLIEHKH MOTPEITHOCTEH.
N3yyenne QpyHKINU U TNIOTHOCTH

2 pacrpeiesieHsl BEpOSTHOCTH CIIy4alHOU JlabopaTopHBIii cTeH 4
BEJIMYHHBI.

3 N3ydyeHue HOpMaIbHOrO 3aKOHA JTaGopaTopHEE cTeRT 4
pacnpeesieHusl.

4 HOCTpOCHI/IeupeI‘peCCI/IOHHOf/i mozaenu BAX JNaGoparopHas paGora Ha ITK 4
AIEKTPOHHOM JIAMIIbI TPUOI.
[TocTpoeHne NOTMHOMHUATILHONW MOJIETTH

5 BAX Tpuoja ¢ npuBiedYeHUEeM METOIUKH JlaGopaTtopHas pabora Ha [1K 4
MOJTHOTO (haKTOPHOTO IKCIIEPHMEHTA.
Matematuueckoe MOJEeIUPOBAHUE TTPH

6 ONTUMHU3ALMU TEXHOJIOrHueckoro npouecca | Jlaboparopnas padora Ha [1IK 4
TEPMHYECKOT0 OKCHIUPOBAHHSI.

7 [TocTpoenue mMoIMHOMHAIBHON MOJENN JaBoparopHas pabora Ha ITK 4
BAX tyHHenpHOro 11oja

8 CHMIUIEKCHBIN METOT TIJITAHUPOBAHMS. JlaGopaTopHas pabora Ha [1K 4

9 CoBpeMEHHBIN aHATU3 TAHHBIX B CUCTEME JaBoparopHas pabora Ha ITK 4

STATISTICA
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