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1. Ilesu ocBOEHUSI TUCHMIIMHBI.

K ocHoBHBIM meJssM OCBOCHHA OUCHUIIIIMHBI ((TCOPI/ISI OopraHu3al SKCIICPUMCHTa»
CJICAYCT OTHCCTH:

- (opMmupoBaHHE y CTYIEHTOB 3HaHHM O Qopmax, MeToJaX U CpEeACTBAX OpraHU3alUU U
MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCICAOBAHUI TMPU MPOCKTUPOBAHUM, HCCICAOBAHUU U
JKCITyaTalldd CHUCTEM M CPEICTB YIpPaBIEHUS B  MAIIMHOCTPOUTEIBHBIX  OTPACISIX
MPOMBILUIEHHOCTH, a TaK)Ke, B )KOHOMUKE, Ha TPAHCIIOPTE U T.J;

- U3y4EHHUE TEOPETUUECKUX ITOJIOKEHUHM OPraHU3aluy U IUIAHUPOBAHUS SKCIIEPUMEHTA U OCHOB
TEOPUH KOMIIBIOTEPHOH 00pabOTKM 3KCIIEPUMEHTAIbHBIX JAaHHBIX Ha 0a3e MOJY4YEHHBIX paHee
3HaHUH TpU LIMPOKOM HCHOJIH30BAHUM COBPEMEHHBIX KOMIBIOTEPHBIX CHCTEM OO0pabOTKU
SKCIEPUMEHTAJIBHBIX JaHHBIX;

- IpUOOpETEeHNE CTYICHTAMU HaBBIKOB KOMITBIOTEPHOI 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX
OpU ydere TEXHUYECKMX TpeOOBaHUN WIM KOHKPETHBIX YCIOBHM NPOBEIEHHUsS OIbITA,
NPEIONaraoIeil MoCcIeayomy 00paboTKy MOMYyYEHHBIX pE3YJIbTaTOB C IPHBICYCHUEM
MaTEMaTUYECKOT0 anrapara AUCIEPCUOHHOT0, PETPECCUOHHOTO WM KOPPEJILIMOHHOTO METOI0B
aHanu3a;

- INOArOTOBKY CTYACHTOB K JCATCIBHOCTU B COOTBECTCTBUU C KBaJIH(i)HKaHHOHHOﬁ
XapaKTepI/ICTHKOﬁ MarucTpa 1o HalrpaBJICHHUIO.

K ocHOBHBIM 3agadaM OCBOCHHUA OUCHUIIIMHBI ((TCOpI/Iﬂ OpraHu3an SKCIICPHUMCHTA»
CJICOYCT OTHCCTH:

- aHaJIu3 HaquO'TeXHquCKOﬁ I/IH(I)OpMaLII/II/I, OTCYCCTBCHHOI'O U SaPY6C)KHOFO OIlbITa II10
TEMATUKE NUCCICJOBAHU,

- yyactue B paboTax Mo OpraHU3aIUH U MPOBEACHUIO SKCIMEPUMEHTOB Ha JIEHCTBYIOIINX
00BeKTax Mo 3aJaHHON METOAMKE;

- o6pa60TI<a PE3YyJIbTATOB  SKCIICPUMCHTAJIBHBIX I/ICCJ'IGI[OBaHI/Iﬁ C TIIPUMCHCHUCM
COBPEMECHHBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI U TEXHUYSCKHUX CpCACTB;

- TPOBEIECHHUE BBIYHUCIUTEIBHBIX DJKCIEPUMEHTOB C HCIOIb30BAHUEM CTaHJAPTHBIX
IPOrPaMMHBIX CPEJCTB C LENbI0 MOIYYEHHUs] MaTeMaTHUYECKUX MOJIENe MPOLECCOB U OOBEKTOB
aBTOMATHU3alUU U YIIPaBJICHUS;

- IOATOTOBKA JaHHBIX U COCTABJICHHUC 0630p0B, pe(bepaTOB, OTUYCTOB, HAYYHBIX HY6HI/IKaHHI>'I
N OOKJIaAO0B Ha HAYUYHBIX KOH(i)epeHIII/ISIX n CEMHHapax, y4aCcTuc BO BHCAPCHUH PE3YIHTATOB
I/ICCJ'ICIlOBaHI/II\/'I n pa3p3.60TOK.

2. Mecto qucuuniMHbl B cTpyktype OOII marucrparypsl.

Hucumnnnmna «Teopust opranvszanyu dKCepuMeHTa» OTHOocUTcs K paszaeny b.1.3.8 bioka
b.1.3 «/lucuuniannsl o BeIOOpY» MpodeccnoHalbHBIX Y4eOHBIX TUCIUILINH 6a3zoBoro nukia (b1)
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa.

«Teopus opraHmszali SKCIEPUMEHTa» B3aUMOCBSI3aHA JIOTUYECKH M COJEPIKATEIILHO-
METOJUYECKH CO CIEAYIOINUMHU JUCIMIIIMHAMU U TpakTukamMu OOIT:



B 6azoeo0t wacmu Bnoka 1:

- MudopmanmonHoe obecriedeHne CUCTEM YIIPABIICHUS;
- Metpostorust u u3MepUTelIbHAs TEXHUKA,

OcBoenne Marepuraia 110 JMCHUIIIIMHE JOJIKHO OIMUPATHCA Ha 3HaAHUA, YMCHUA U HAaBBIKH,

IpUOOpETEHHbBIE JUCHUIUIMH  (MonyJiel):

B pe3yibTaTe

OCBOCHUA

MPEIIIECTBYIOIINX

((HH(bOpMaI_[I/IOHHI)IC TCXHOJIOTHHN, «MaremaTuka» 1 Ap.

B sapuamusnoti vacmu b.1.2 bnoka 1:

- Texnomorunueckue N3MCPEHUA B TCXHUYCCKUX CUCTEMAX.

B uacmu b.1.3 «/{ucyuniunwvt no évioopy» bnoxa 1:
- [IporpaMMHO-CTaTHUCTUYECKUE KOMILJIEKCHI.
3. IlepedeHb NJIaHUPYyeMBbIX Pe3yJIbTATOB 00y4eHHUS 10 AUCHUILIMHE (MOYJII0),

COOTHECCHHBIE C IIVIAHUPYEMBIMHU pe3yJbTaTaMHU O0CBOCHUSA 06p330BaTeJIbH0ﬁ

B pe3ynprare OCBOEHUS AMCUUILIMHBI

NPOrpamMmBsl.

sTan GOpMUPOBAHUS COOTBETCTBYIOLIUX KOMITETEHIIUI:

B pesyabTare

SKCIICPUMCHTAJIIbHOTO

K OCBOEHHA
KOMne(')rI:eHun o0pa3oBaTeIbHOM IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB
" NPOrpamMmblI 00y4eHHUs MO JUCHUILINHE
00yuyaruuiics 10J1KeH
00J121aThH
YK-1 CIIOCOOHOCTBIO 3HATh:
OCYIICCTBIIATDH IIOUCK, | - METOABI IIOHCKA I/IH(l)OpMaIII/II/I, CBOMCTBa
KpUTHYECKHI aHanu3 M | uHpopmaruu. MeToibl aHanu3a uHhopMaIuu u
CHUHTE3 I/IH(l)OpMaIII/II/I, CIIOCOOBI PEIICHUA IMOCTABJICHHBIX 3a1a4
NPUMEHSTh CHUCTEMHBIN | yMeTh:
noaxoa My PpCeUICHUA | - OCYLICCTBIIATH IIOUCK, KpI/ITI/I‘-IeCKI/H\/JI aHaJIn3 u
MOCTaBIIEHHBIX 33724 cuHTe3 HMH(pOpMalMU, TPUMEHSITH CHUCTEMHBIN
noaxoa Ajid peIICHMA MOCTAaBJICHHBIX 3a1a4q
BJIA/IETh:
- MeToJaMM IOMCKa U aHajn3a MH(pOpMaluy,
MPAKTUYECKUMH  HAaBBIKAMH [0  PEIICHHUIO
IIOCTABJICHHBIX 3a1a4
OIIK-1 CIOCOOHOCTBIO 3HATh:
MPUMEHSITh - 0 METOJaX MaTeMaTHUYECKOTO aHalln3a U
€CTeCTBEHHO-HAYYHBIC M | MOJICIIMPOBaHUS. 3HATh OCHOBHYIO TEOPHUIO 00
0O0IIenHXEHEPHbIE AKCIIEPUMEHTATBHBIX UCCIEIOBAHUAX B
3HaHUA, METOJIbl | MpodeccHOHAIBHON 1eATeNbHOCTH
MaTeMaTHYECKOTO yMeThb:
aHaJiu3a u| - IPUMCHATH CCTCCTBCHHO-HAYYHBIC u
MOJICTTUPOBAHUS, OOIIeMHKEHEPHBIE 3HAHMUS, METO/TBI
TEOPETUIECKOTO U | MaTeMAaTUYEeCKOTO aHAlM3a W MOJICIHPOBAHUS,

TCOPCTUUCCKOTO )51 OKCIICPUMCHTAJIIBHOT'O

(Momymsi) y oOydaromuxcs (HOPMHUPYIOTCS
CJICTYFOIINE KOMITETESHITUH M JIOJDKHBI OBITh IOCTUTHYTHI CIEAYIONIUE PE3yIbTaThl 00yUCHUS KaK




MCCJIEIOBAHUS B | UCCJIEJOBAHUS B npodeccuoHaIbHOM

npohecCHOHATBLHOM JESITEIIBHOCTH

JESTEIIbHOCTH BJIA/I€Th:
- HaBBIKAMU MPUMCHECHUS TOJTYYCHHBIX 3HAHUN
u HaBbIKaMU OOIIEMHKEHEPHOTO
MOJCIIUPOBAHUS. Bnaners YMCHHUSIMH
MIPOBOUTH SKCIIEPUMEHTAIbHbIE
UCCIIe0BaHUS,

OIIK-2 CIIOCOOHOCTBIO 3HATD:

UCIIOJIb30BATh * TEOPUIO O CAMBIX COBPEMEHHBIX

COBPEMEHHBIC WH(OPMAIIMOHHBIX TEXHOJIOTHUSIX U

nH(pOpMallMOHHbIE MPOrPaMMHBIX CPEJICTBAX, METO/IaX UX

TEXHOJIOTHHU U MPUMEHEHHUS B ITpodeccnoHanbHON

MIPOrpaMMHBIE CPEJICTBA, | EATEIbHOCTH

B TOM YHCIIE YMETbD:

OTEYECTBEHHOT'O * HCIIOJIb30BATh COBPEMEHHBIE

MIPOU3BOICTBA, IIPU MH(pOPMAIIMOHHBIE TEXHOJIOTHH U

pellIeHnu 3a1a4 MPOrpaMMHBIE CPE/ICTBA, B TOM YHCIIE

npodeCCHOHAILHON OTEYECTBEHHOT'O MPOU3BOJICTBA, IIPU PEIICHUH

JESTEIIbHOCTH 3aja4 nMpodeccuoHalbHOM e TEeNbHOCTH
BJIAJIETh:
* HaBBIKAMU MTPUMEHEHHUS CAMBIX COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTUH H
MPOrPaMMHBIX CPEJCTB B PEUICHUH
IIOCTaBJICHHOM 3aa4H

IK-2 CIOCOOHOCTHIO 3HaTh:

pa3pabaThiBaTh - 0 TpeOOBaHUAX MTPOESKTUPOBKHU MPOTPAMMHOTO

TpebOoBaHUS U | obecrieueHus, MOHUMATh CTPYKTYPY MPOEKTa

MPOEKTUPOBATH yMeTh:

IIPOrpaMMHOE - paspalaTeIBaTh TpeOOBaHUS U POEKTUPOBATH

obecrnieueHue porpaMMHOe obecrieyeHre

BJAJ€Th:
- HCO6XOI[I/IMBIMI/I IJIL peIICHUA IMOCTaBJICHHOM
3aJadu HaBBIKaMH, BJIaACTh METOJaMU

MMPOCKTUPOBAHUS ITPOTPAMMHOI'0 obecneueHus

4. CTpyKTYpa M cojiep:KaHue IMCHUIIIMHBI.

OO0mass TPyIOEMKOCTh JUCIUIUIMHBI COCTaBIsET 2 3a4eTHBIC CJIWHHUII, T.C.

aKaJeMH4ecknx 4aca (13 Hux 36 yaca — caMocTosTeIbHas paboTa CTYAEHTOB).

Pazgensl OMCHUILIMHBIL ((TCOpI/I}I OopraHu3alv 3KCIICPUMCHTA» HU3Yy4YarOTCd B IIATOM H

eCTOM CEMCCTpax TPETHETO Kypca.

Ha aynuropHnble 3aHATHS OTBOIATCSA 36 yaca: jnekuuu — 18 yacoB (mo 9 4yacoB B 5 u 6
cemecTpax), tabopatopubie padboTsl — 18 yaca (1o 27 yacoB B 5 u 6 cemecTpax), opMbI KOHTPOIIS

— 3a4C€T.

CrpykTypa M coAep)KaHHWE IHUCHMIUIMHBI «Teopus opraHu3alMM SKCIEPUMEHTa» I10

CpOKaM U BUAaM pa6OTBI OTpPa’XCHBI B HpI/IJIO)KCHI/II/I




CoaepixaHue pa3aeaoB IHCHUILIHHBI

° Beenenune. Poiib M 3HaueHHWE SKCHEPUMEHTAIBHBIX HCCIECIOBAHUN ISl HAYYHOM U
IIPAKTUYECKOU NEATEIbHOCTH.

° OcHoBHBIE 3324 U (HOPMBI IPOBEICHUS SKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUM.

° OcHoOBHBIE 3TaIlbl INIAHUPOBAHUS U OPTaHU3ALMN IKCIIEPUMEHTA.

o [TocTpoeHnue Mozenu uccaeayemMoro npouecca. Buasl u pe3ynbTraTbl MOAEINPOBAHHUS.

° Metoauka TpoBEAEHUS SKCIEPUMEHTAIBHBIX HccienoBannil. OO0paboTka pe3ysabTaToB
OIIBITOB.

° OCHOBBI TEOpUU BEpPOSATHOCTEM M MATEMaTUYECKOM CTAaTUCTUKU. TodeuHble U

HHTCPBAJIbHBIC OLCHKH. HpOBepKa CTaTUCTHUYCCKHUX T'MIIOTEC3.
® CraTHCTUYECKUH aHaIn3 OKCIICPUMCHTAJIbHBIX JAHHBIX.

° Teopernueckre OCHOBBI NPUMEHEHHUS PErpPeCCHOHHOIO aHaju3a IMPU CTaTHCTUYECKOU
00paboTKe PKCIIEPUMEHTAIBHBIX JaHHBIX. MeTOoJ HaMMEHBITNX KBaapaTtoB. 3HaueHne MHK —
perpeccuu s peieHus MPaKTHUYeCKUX 3a/1a4.

° JlucniepcuoHHbBIN aHAINU3 IPU CTATUCTUYECKON 00pabOTKE SKCIIEPUMEHTANIBHBIX JTaHHBIX.
[TprMeprl MPaKTUYECKOTO MPUMEHEHHUS.

o KoppenauronHplii  MeTON aHaiW3a TpH TMPOBEACHUU CTATHCTHYECKOW 00paboTKu
AKCIEPUMEHTAIBHBIX TaHHBIX. [[pUMepbI MpakKTUUECKON peanu3aluu.

o [TnanupoBanue skcriepumenTta. Ilomuelii ¢dakropubiii skcnepumenT (I1D3). HpobOHblit
¢dakropHsbIil 3kciepuMeHT (D).

° OptoroHanbHble MIaHbl. [[eHTpanbHOe KOMIIO3UIIMOHHOE OPTOTOHAIBHOE MIaHUPOBAHUE
(IIKOIT) u uentpansHoe KoMmo3uionHoe porotabdensHoe (LIKPIT) mianupoBanue.

® HJ'IaHI/IpOBaHI/IC OKCTPEMAJIBHOT' O 3KCIICPUMCHTA.

® CuMIieKkcHoe IJIaHUPOBAaHHC.

® HJ’IaHI/IpOBaHI/IC OKCIICPUMCHTA B YCJIOBHUAX HECTIPCPHIBHOT'O IMTPOMU3BOJACTBA.

® KOMHBIOTCpHBIC CHUCTCMBI 06pa60TI(I/I OIIBITHBIX JaHHBIX. CraTtucTuueckue (I)YHKLII/II/I

Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u mpou.
° CoBpemennbiit ananu3 qaHHbix B cucreMe STATISTICA (statsoft.com).

o [lepcrieKTHBBI U OCHOBHBIE HAaNpaBlI€HUS PA3BUTHUS COBPEMEHHBIX CHCTEM 00pabOTKH
nanHbIx. [lonarue «Big Datay. [Iporpammuble u anmnapaTHble cpesicTBa TexHoioruu «Big Datay
IIPU PEIIEHNHN aKTyalbHbIX 3a/1a4 HAYYHBIX MCCIICJOBAaHUM.



5. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

MGTOI[I/IKa npenogaBanvda JUCHUIIIIMHBI «TeopI/m opraHu3alyu SKCIICpUMCHTA» U
pcajm3anya KOMIICTCHTHOCTHOI'O IOAXO0Aa B  H3JIOKCHUM W BOCIPUATHU MaTCpuUajia
npeayCcMaTpuBacT UCIIOJIL30BAHUC CIICAYIOIMNX aKTUBHBIX U MHTCPAKTHUBHBIX q)OpM IMPOBCACHUA
IPYNIIOBBIX, UHIUBUIYaJIbHBIX, Ay JUTOPHBIX 3aHATHI B COYETAaHUH C BHEAYTUTOPHOM paboTOM
1eNbl0 (POPMUPOBAHUS U PA3BUTHS MPOPECCUOHATBHBIX HABBIKOB O0yYaIOITNXCS:

— MOJTrOTOBKA K BHITIOJHEHHIO JIAOOPATOPHBIX paboT B JIabopaTOpUsIX YHUBEPCUTETA;
— TIOJITOTOBKA, MPEJICTABIICHUE M O0CYXKICHNE TPE3CHTAIMI Ha CEMIHAPCKUX 3aHATHUSX;

— OpraHu3aiys 1 MPOBEIECHUE TEKYIEro KOHTPOJSI 3HAHUU CTYICHTOB B ()OpME YCTHOTO
ornpoca;

— IpPOBEJCHHE MHTEPAKTUBHBIX 3aHATUN MO MPOLEAYpe MOArOTOBKM K KOMIIBIOTEPHOMY
TecTHpOBaHUIO B cucteme «MeHTop» kadeapbl «CMAPT-texHomorum;

— HCIIOJIb30BAHME HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJs B (opMe ayAUTOPHOIO
KOMIIBIOTEPHOT'O TECTUPOBAHUSI.

VY aenbpHBIN BeC 3aHATHIA, TPOBOJUMBIX B MHTEPAKTHBHBIX (POpPMax, ONMpeAeNeH TIaBHON
[EeNbI0  00pa3oBaTebHONW MPOTPaMMbl, OCOOCHHOCTBIO KOHTHHTCHTa OOydJarommxcs |
COJIEpKaHUEM JTUCHUILTUHBI « Teopusi opraHu3aiy SKCIIEPUMEHTa» U, B 1I€JIOM MO JTUCIUIUINHE,
cocraBisieT 40% ayIUTOPHBIX 3aHITHNA. 3aHATHUS JIKIIMOHHOTO THUTIA COCTABIISIOT 25% 0T 00beMa
ayJTUTOPHBIX 3aHATHUH.

6. OneHOYHbBIE CPeICTBA I TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOEHMS TMCHUIJIMHBI M Y4eOHO-MeToAu4ecKoe odecnevyeHue
CaMOCTOSITE/IbHOI Pa0oThI CTYIEHTOB.

B mporiecce o0ydeHust HCTIONB3YIOTCS CICIYIOIINE OIICHOYHBIE (DOPMBI CAMOCTOSATEIHHON
paboTHI CTYJIEHTOB, OLIEHOYHBIEC CPEJICTBA TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHBIX
aTTeCTalui:

- B Iporiecce 00ydeHust IPeayCMOTPEHBI JOKJIAIbI CTY/IEHTOB;

- UHAUBUAYAJIBHBIN OMPOC;

- BBIIIOJIHEHUE KOHTPOJIbHBIX 3aJaHUil;

- IPOBEJICHNE NHTEPAKTUBHBIX 3aHATHI 110 KIIFOUEBBIM BOIIPOCAM UCLMILIAHBL;

- MOATOTOBKA K BBIMOJHEHUIO Ta00PaTOPHBIX pabOT U UX 3aIlUTa;

- 3K3aMEH 110 MaTepuaiam Kypca.

OLeHOYHbBIE CPEeICTBA TEKYIEro KOHTPOJIS YCIIEBAEMOCTH MPEAIOJIaraloT UCIOJIb30BAaHUE
CaMOCTOSITENIbHBIX Pa0OT, MPU BHIMOJHEHUH KOTOPBIX, CTYICHTHI OTBEYAIOT HA MOCTABJICHHbBIE
BONPOCHI U BBIMIOJHAIOT KOHTPOJIbHBIE pacdeTHbIE 33JaHusd. B 1enax obecnedeHus JOHKHOTO
KOHTPOJISI OCBOCHMSI OOYYAarOIIMMHCA HW3y4aeMOro TMpeaMeTa, KOHTPOJbHBIC —3aJlaHusl,
COOTBETCTBYIOIIME KIIFOYEBBIM pazliefiaM JUCHHUIUIMHBI, ONPEAEISIOTCS I KaXJA0ro CTYJICHTA
WHJIUBUIYAIBHO, HCXO/IA U3 HOMEpA €ro 3a4E€THON KHUKKH.

OOpa3ibl  KOHTPOJBHBIX 3aJaHUN, TEM JIOKJIAJ0B, KOHTPOJBHBIX BOMPOCOB JIsS
MPOBEJICHUS TEKYIETO KOHTPOJIS,, TPUBEICHBI B MPHUIIOKECHHH.



6.1. ®oH/ OLIEHOYHBIX CPEICTB JIsl MPOBEACHUS] IPOMEKYTOUHOM aTTeCTAlUMN

00y4yamuxcst Mo JUCHUILTHHE (MOJIYIIIO).

6.1.1. [lepevyeHb KOMIIETEHIHII ¢ YKA3aHMEM 3TANOB UX ()OPMUPOBAHUSA B IIpoOLIEcCe

OCBOCHHS 00pa30BaTe/IbHOI IPOrPAMMBI.

B pesynbrate 0cBOGHUS TUCIHUILINHBI (MOIYIs) (GOPMUPYIOTCS CIEAYIOUINE KOMITETCHIIHH:

Kon . .
B pe3yabTare ocBoeHHs1 00pa30BaTeIbHOI NPOrpaMMbl 00y4YaroIuiics
KOMIIETEeH !
" JOJI’KeH 00,1a1aTh
YK-1 CMOCOOHOCTBIO OCYIIECTBIIATH TOUCK, KPUTHYECKUU aHAIW3 M CHHTE3
uH(OpMaHHY, TPUMEHSATh CUCTEMHBIN MOJIXO JUTS PELUICHHS TIOCTABICHHBIX
3a7a4
OIIK-1 CIIOCOOHOCTBIO TMPUMEHSTh ECTECTBCHHO-HAay4YHbIE M OOIICHHKECHEPHBIC
3HAHMS, METOJIbl MAaTeMaTHYeCKOro aHajlu3a ¢  MOJCIMPOBAHUS,
TEOPETUYECKOTO u IKCIIEPUMEHTAILHOTO UCCIICI0BaHUS B
poecCHOHATLHOM IeATEIIBHOCTH
OIIK-2 CIIOCOOHOCTBIO HCIIONB30BaTh COBPEMEHHbIE HH(POPMAIMOHHEIE
TEXHOJIOTHHU U TIPOrPAMMHBIE CPE/ICTBA, B TOM YHCIIC OTEYECCTBEHHOTO
MPOM3BOJICTBA, IPU PEIICHUH 3324 MPO(HECCUOHANTBHON IESTEIBHOCTH
[1K-2 CIIOCOOHOCTBIO  pa3pabarbiBaTh  TpeOOBaHWS W MPOCKTHPOBATH
IporpaMMHOE 00ecreYeHIe

B npouiecce ocBoeHust 06pazoBaTenbHON IPOrpaMMbl JAHHBIE KOMIIETEHIIMH, B TOM YHUCJIE

X OTACJIIbHBIC KOMIIOHCHTHI, (bOPMI/Ip}IIOTCH B XO0J€ OCBOCHUA 06y‘-IaIOIlII/IMI/IC$I JUCIHHUITIIINH

(MOI[y.TICfI) IIO3TAITHO, B COOTBCTCTBHUHU C y‘le6HLIM IJIaHOM U KaJICHAapHBIM Fpa(l)I/IKOM yqe6H0ro

rnpomnecca.

6.1.2. Onucanue nokasarteseil 1 KpUTepHeB OLCHUBAHUSA KOMIIETEHIMH, (POPMHPYEMBIX 110
HTOraM OCBOCHHS M CUMILIMHBI (MOYJIs), ONMCAHHE IIKAJI OLCHUBAHHSA
IToka3aTteneM OLIEHMBAaHUS KOMIIETEHLUH Ha pa3IMuYHBIX d3Tanax HMX (GOopMHpOBaHUs

ABIACTCA HOCTHIKCHUHC O6y‘IaIOHH/IMI/IC$[ IJIAaHUPYEMBIX PE3YJIbTATOB 06y‘l€HI/I$I 110 JUCIHUIIIIMHE

(MomyIto).

YK-1 - cnocoOGHOCTBIO OCYLIECTBIATh MOMCK, KPUTHUECKUHM aHaAlW3 U CUHTE3 HH(Opmanuu,
IIPUMEHSTh CUCTEMHBIN TIOJIXOJ 111 PELIEHMS IOCTABJICHHBIX 33/1a4

Moxazaren Kpurepun onennBanus

b 2 3 4 5
3HATh: Oo6yuaronuiics Oo6yuaromuiics OO6yuaromuiics OO6yuatouuiics
- METOJBI | IGMOHCTPUPYET JIEMOHCTPHPYET | JeMOHCTPHPYET JIEMOHCTPHPYET
MIOUCKA MOJTHOE HETOJIHOE YaCTUYHOE HOJIHOE
UHPOpPMANA | OTCYTCTBUE WJIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
U, CBOMCTBa | HEIOCTATOYHOE CIICAYIOIINX CJICAYIOIINX CJICIYIOLINX
uH(pOpMalll | COOTBETCTBUE 3HAHUMU: 3HAHUM: 3HAHUM:
u. Meronsl | CleayIOmUX - 0COOEHHOCTH - 0COOEHHOCTH - 0COOEHHOCTH
aHam3a 3HaHUM: WCTIOJB30BAHUSI | MCTIOJIH30BAHUS WCTIOJIH30BAHUS
uHpopMalu | - 0COOEHHOCTH OCHOBHBIX OCHOBHBIX OCHOBHBIX




U U CIIOCOOBI | UCIIOIBb30BaHUS IIPUEMOB IIPUEMOB IIPUEMOB
peneHus OCHOBHBIX 00paboTKH U 00paboTKHU U 00paboTKHU U
IIOCTaBJIEHH | IIPUEMOB IIPECTABICHUS IpeCTaBICHUs IpeACTaBICHUs
BIX 3aJa4 00paboTKH U 9KCIIEPUMEHTAb | SKCIEPUMEHTAIbH | SKCIIEpUMEHTAIIbH
IIPEJCTABICHUS HBIX JIaHHBIX. BIX JIaHHBIX. BIX JIaHHBIX.
9KCIIEPUMEHTAJIbH
BIX JIaHHBIX.
yMeTh: O6yuaromuiicst He | OOy4qaronuiics OO6yuarommiics OO0yuarommiics
- yYMEET WU B JNEMOHCTPUPYET | AEMOHCTPUPYET JEMOHCTPUPYET
OCYILECTBIIS | HEIOCTaTOYHOMH HEIOJIHOe YaCTUYHOE HIOJIHOE
Tb  IOWCK, | CTEIIEHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
KPUTUYECKH | - UCIOJIb30BATh B | CIEAYIOLIUX CIICAYIOLINX CJICAYIOLINX
U aHamu3 M | PaKTUYECKOU YMEHUN: YMEHUU: YMEHUN:
CHHTE3 JesTeNbHOCTH - ICIOJIB30BATh B | - UCHOJb30BaTh B | - UCIOJIb30BaTh B
uHpOpPMaLd | OCHOBHEBIC MIPAaKTHYECKOU IIPaKTUYECKON IIPaKTUYECKON
u, IIPUEMBI NS TeNbHOCTH JeSITebHOCTH JeSITebHOCTH
OPUMEHSTh | 00pabOTKHU U OCHOBHBIE OCHOBHBIE OCHOBHBIE
CUCTEMHBIH | IpeACTaBICHUS IIPUEMBI IpUEeMbl IpUEMbI
NOJAXOJ JUIsl | DKCIIEPUMEHTaJIbH | 00pabOTKU U 00paboTKu U 00paboTKH U
peLeHus BIX JIaHHBIX. IIPEJCTABICHUS IpeACTaBICHUs IpeCTaBICHUs
[IOCTaBJICHH 9KCIIEPUMEHTAb | SKCHEPUMEHTAIbH | SKCIIEpUMEHTAIIbH
BIX 3a/1a4 HBIX JIaHHBIX. BIX JIaHHBIX. BIX JIaHHBIX.
Honyckarores Honyckarores
3HAYUTEJbHbIE HEe3HAuUTEIbHbIE
OImuOKH, OomuOKH,
MIPOSIBIISIETCS HETOYHOCTH,
HEJ0CTaTOYHOCTh | 3aTPYAHEHHUS MIPU
3HaHUM, MO PsIly | AaHATUTHYECKUX
MOKa3aTelieu, onepanusx.
oOyuaromuiics
WCTIBITBIBACT
3HAYUTENbHbIE
3aTpyAHEHUS PH
OTIepUPOBAHUU

SHaHUAMU IIPU UX
NIEpCHOCE Ha
HOBBIC CUTYyallUH.




BJIA/IeTh:

- METoJaMu
MIOUCKA U
aHanmm3a
uHpopmaru
u,
NPaKTUYECK
UMHU
HaBBIKAMU
1o
PEILICHHIO
MOCTaBIICHH
BIX 33124

OO6yuarommiicst He
BJIAACCT WIIM B
HEIOCTAaTOYHOU
CTCIICHH BJIAJICCT:
- METOJTUKOH U
MPAKTUICCKIMH
HaBBIKAMH
00paboTKu u
MpEeACTABICHUS
AKCIEPUMEHTAJIbH
BIX JAHHBIX.

OO6yuarommmiics
HE B IOJIHOU
Mepe BIIaJIeeT:

- METOJIUKOH U
MPaKTUYECKUMHU
HaBbIKAMH
00paboTKu U
MpeACTaBICHUS
JKCIIEPUMEHTAIb
HBIX JIAHHBIX.
Honyckarores
3HAUYUTEIbHbIE
OIINOKH,
MPOSIBISETCS
HEJ0CTaTOYHOCTh
3HaHUH, 1O PALY
nokasareJiei,
oOyyaromuiics
WCIIBITHIBACT
3HAYUTEIbHbIE
3aTpyaHEHUS TpU
OTIEPUPOBAHUU
3HAHUSAMHU MIPH UX
MepeHoce Ha
HOBBIE CUTYalIUU.

OOGyuarommiics
YaCTUYHO
BJIQJICET:

- METOJIUKOHU U
MPAKTUYECKUMHU
HaBBIKaMU
00paboTKu 1
MpeACTaBICHUS
JKCIIEPUMEHTAIbH
BIX JAHHBIX.
Honyckarores
HE3HAYHUTEIJIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS MPU
AHATTUTHYECKUX
orepanusx.

OO0yuarommiicst B
IIOJIHOM 00BeMe
BJIAJICET:

- METOJIUKOHU U
MPAKTUICCKUMH
HaBBIKaMU
00paboTKH 1
PEICTaBICHUS
IKCIIEPUMEHTAIbH
BIX JAHHBIX.

OIIK-1 - crmocoOHOCTBIO INPUMCHATb C€CTCCTBCHHO-HAYYHBIC U O6H.[CI/IH)K€HeprIC 3HaHMHA,
MCTOJbl MATEMATHYCCKOI'0 aHAJIM3a U MOACIIMPOBAHUA, TCOPECTUUCCKOIO U SKCIICPUMEHTAJIBHOI'O
HCCICIOBAaHUs B HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTHU

Moxazaren Kpurtepun onenuBanns
b 2 3 4 5
3HATH: OOyuaromumiics OO6yuarommmiics OO6yuarommmiics 06
- 0 MeToJax JEMOHCTPUPYET | IEMOHCTPUPYET JEMOHCTPUPYET | y4a
MaTeMaTHYECKOTO aHAJIN3a | TOJTHOE HETIOJTHOE YaCTUIHOE 01
¥ MOJETMPOBAaHUA. 3HATh | OTCYTCTBHE WJIH | COOTBETCTBHE COOTBETCTBHE uiic
OCHOBHYIO TEOPHIO 00 HE/I0CTaTOYHOE 3HAHUS TEOPUHU 3HAHUS TEOPUHU S
IKCIIEPUMEHTATBHBIX COOTBETCTBHUE OpraHu3aIy U OpTaHu3aIH neM
HCCJICTOBAHMSIX B 3HAHUS TEOPUU MIPOBEICHUS TIOMCKA, OHC
npodeccCuOHATHLHON OpraHu3aluy U MOVMCKA, XPAHCHUS, | XpaHCHHS, TpH
JeATEeTbHOCTH MIPOBEICHUS 00paboTKku u 00paboTKku u pye
TIOWCKa, aHam3a aHanm3a T
XpaHeHus, nH(popMaIuU U3 uHpopMaluy U3 | MO
00paboTKu 1 pa3IUYHBIX pa3IUYHBIX HOE
aHanmsa HCTOYHUKOB U 033 | HICTOYHHKOB U C00
uH(pOpMaIuy U3 | TaHHBIX, 0a3 JaHHBIX, TBE
pa3IMYHBIX MIPE/ICTABJICHUS €€ | IPEJACTaBICHUs | TCT
HUCTOYHUKOB U B TpeOyeMoM ee B TpeOyeMoM | Bue
0a3 JaHHBIX, ¢dopmare c ¢dopmare ¢ 3Ha
NpeCTaBICHHUS WCTIOJIh30BaHUEM WCIIOJIb30BAHUEM | HUS
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ee B TpeOyeMom
dbopmare ¢
HCIIOJIb30BaHUEM
UH(POPMALIMOHHEI
X,
KOMITBIOTEPHBIX
U CETEBbIX
TEXHOJIOTH.

WH(POPMAITMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX
TE€XHOJIOTHM.
Honyckarores
3HAUYUTEIbHbIE
OIINOKH,
MPOSIBISETCS
HEJ0CTaTOYHOCTh
3HaHUH, 10 pALY
ToKa3aresei,
oOyuJatroruics
UCIIBITHIBACT
3HAUYUTEIbHbIE
3aTpyaHEHUS MPU
OTIEPUPOBAHUU
3HAHUSAMU TIPH UX
NEePEeHOCE Ha HOBBIE
CUTYaIlUH.

“H(pOpPMaITMOHH
BIX,
KOMIIBIOTEPHBIX
U CETEBBIX
TEXHOJIOTUM.
Honyckarorest
HE3HAYUTeNIbHbIC
OIIIMOKH,
HETOYHOCTH,
3aTpyTHEHUS
npu
AHATUTUYECKUX
orepanusx.

TEO

puun
opr

aHu
3a1|

uu

()’
cKa,
xpa
HEH
us,
obp
abo
TKH

aHa
JIn3

uHb
opM
anu
U u3
pa3

Y
HBIX
UCT
OYH
HKO
B U

0a3

JaH
HBIX

npe
JCT
aBIl
€HU
s ee

Tpe
oye
MO

dop
Mmar
€cC
HNCII
OJIb
30B
aHUu
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M

uHO
opM
anu
OHH
BIX,
KOM
b
10Te
PHBI
XU
ceT
€BBI
X
TeX
HOJI
oru
.
yMeTb: OOyuaromuiics | OOydarouuiics OOyuarouuiics Oo6y
- MIPUMEHSTh | HE YMEET WINU B | IEMOHCTPUPYET JEMOHCTPUPYET yaro
€CTECTBEHHO-HAyYHblE U | HEJOCTATOYHOH | HEMOJIHOEe YaCTUYHOE mui
OOLIEH)KEHEPHbIE CTENIEHU YMEET: | COOTBETCTBHE COOTBETCTBUE csl
3HaHUS, METO/IbI | - IPAKTHYECKH | CIETYIOLIUX CJICAYIOIINX JIeMO
MaTeMaTUYeCKOro peanu30BbIBaTh | YMEHHM: YMEHUN: HCTp
aHanu3a U | MOUCK, - IPaKTUYECKU - IPAKTUYECKU upye
MOJIETUPOBaHUS, XpaHEeHue, peajin30BbIBaTh peajin30BbIBaTh T
TEOPETUYECKOT O U | 00paboTKy U IIOMCK, XPAHEHUE, IIOUCK, XpaHEHHUe, | MOJH
AKCIIEPUMEHTAIBHOTO aHaIn3 00paboTKy U 00paboTKy U oe
UCCIIEIOBaHMS B | MH(OpMaIuK U3 | aHATIU3 aHaJIN3 COOT
npodeccuoHanbHOM Ppa3INYHBIX nH(popmanuu u3 nH(popmanuu u3 BETC
JeSITebHOCTH HUCTOYHHUKOB U Pa3INYHbIX Pa3INYHbBIX TBUE
0a3 JaHHbIX, MCTOYHUKOB 1 0a3 WCTOYHUKOB 1 0a3 | cien
MIPECTABIATh JTAHHBIX, JTAHHBIX, YIOII{
ee B TpeOyeMOM | MPEJCTABIATh €€ B | MPEACTABIATh €€ B | UX
dbopmare ¢ Tpedyemom Tpedyemom yYMEH
WCIIONb30BaHue | opmare ¢ dbopmarte ¢ 17178
M MCIIOJIb30BAaHUEM UCIIOJIb30BAaHUEM | -
nH(OPMALIMOHH | UHQOPMAIIMOHHBIX, | MHPOPMAIIMOHHBI | MpaK
BIX, KOMIIBIOTEPHBIX U X, KOMIIBIOTEPHBIX | THYE
KOMITBIOTEPHBIX | CETEBBIX U CETEBBIX CKH
U CETEBBIX TEXHOJIOTH. TEXHOJIOTH. peai
TEXHOJIOTHIA. OOGyuarommiics HaBbiku 0cBOEHBI, | M30B
UCTIBITHIBAET HO JIONTYCKAIOTCS | bIBAT
3HAYUTENbHbIE HE3HAYUTENIbHbIE | b
3aTpyAHEHUs NPU OLINOKH, TIOMC
MPUMEHEHUN HETOYHOCTH, K,
HaBBIKOB B HOBBIX 3aTpyAHEHUS PU | XpaH
CUTYaIUsX. AQHAIUTUYECKUX eHue
orepanusx, ,
nepeHoce ymeHui | obpa
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Ha HOBBIE,

CUTyalluu.

HECTaHAAapPTHBIC

00TK

aHall

Mare

UCIIO
B30
BaHU
eM
uHD
opMma
LIUOH
HBIX,
KOMII
BIOTE
PHBI
XH
cere
BBIX
TEeXH
0JI0T
WM.

BJIAIETh:

- HaBBIKAMH
MIPUMCHCHUS
MOJTy4YEHHBIX
3HAHUU U
HaBBIKAMU
oO1IenH)KEeHEeP

OO6yuarommiicst He
BIACET UIIH B
HEJOCTAaTOYHOM
CTEIICHH BJIAJICCT:
- HABBIKaAMH
OpraHu3alyu 1
MIPOBEACHUS

OOGyuaromuiics BIaieeT:

- HaBBIKAMU OpTaHU3aIIH
Y TIPOBEJICHHSI TIOWCKA,
XpaHeHus, 00pabOTKU U
aHayn3a uHpopMaluu 13
Pa3NUYHBIX UCTOYHUKOB U
0a3 JaHHbIX,

OOGyuarommiics
YaCTUYHO
BIIAJICET:

- HaBBIKAMHU
OpraHu3aluy u
MIPOBEICHUS
MTOMCKa,

OO6yua
FOLITHIC
AB
IIOJIHO
M
o0BeMe
BJIajice
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HOT'O
MOJICJIUPOBAH
nda. Baagets
YMEHUSMU
MIPOBOJIUTH
AKCIIEPUMEHTA
JIbHBIE
HCCIICAOBAHUS

TIOKCKa,
XpaHeHus,
00paboTKHu 1
aHaImn3a
nHpopManuu u3
Pa3IMYHBIX
HCTOYHUKOB U 0a3
JTAHHBIX,
MIpe/ICTaBJICHHUS €€
B TpeOyemMoM
dbopmarte ¢
HCIIOJIb30BAaHUEM
MH(OPMALIMOHHBI
X, KOMITBIOTEPHBIX
U CETEBBIX
TEXHOJIOTH.

MIpe/ICTaBJICHHUS €€ B
TpebyemoM dopmare ¢
HCIIOJIb30BAHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHIA.
OOGyuarommmiics
WCIIBITHIBACT
3HAYUTENbHbBIE
3aTpyaHEHUS PU
MIPUMEHEHUH HABBIKOB B
HOBBIX CUTYaIUsIX.

XpaHeHwus,
00paboTKu U
aHaym3a
uHpoOpMaLnU 13
Pa3IMYHbIX
HCTOYHUKOB U 0a3
JTAaHHBIX,
MIPEJICTABJICHHUS €€
B TpeOyeMoM
dbopmare ¢
UCIIOJIb30BaHUEM
MH(POPMAIIMOHHBI
X, KOMITBIOTEPHBIX
U CETEBBIX
TEXHOJIOTUM.
HaBwiku 0CBOCHBHI,
HO JIOITYCKAIOTCS
HE3HAYUTEIILHBIC
OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS MPU
AHATUTUYCCKUX
oreparusx,
IIEPEHOCE YMEHUU
Ha HOBEIE,
HECTaHIaPTHHIE
CUTYallUH.

T
HaBBIKA
MU
opraHu
3aIun
u
IPOBE/I
CHHUSI
TIOMCKa
,
XpaHeH
s,
obpabo
TKU U
aHaImn3
a
uH)Op
Maruu
u3
pazind
HBIX
UCTOYH
UKOB U
0a3
JTAHHBI
X,
pesICT
aBJICHU
see B
TpeOye
MOM
dopma
TE C
UCTIOJb
30BaHU
eM
uHpOop
Marmo
HHBIX,
KOMITh
I0TepH
BIX U
CETEeBBI
X
TEXHOJ
OTUM.

OIIK-2 - crocoOHOCTBIO HCIONB30BaTh COBPEMEHHble HMH(OPMAIMOHHBIE TEXHOJIOTHH U
IpPOrpaMMHBIE CPEJCTBA, B TOM YHCIE€ OTEYECTBEHHOTO INPOU3BOJICTBA, MPHU PEIICHUU 3ajad
npodeccuoHaIbHOM eI TeTbHOCTH
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Kpurepun oueHuBanus

IMoka3arennb
2 3 4 5
3HATD: OO6yuaromuiicst | OOydarommiics OO0yuarommiics OO0yuaromm
* TEOPHIO O JEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET mcs
caMbIX MIOJTHOE HETIOJHOE YaCTUYHOE JEMOHCTPH
COBPEMEHHBIX OTCYTCTBUE UJIU | COOTBETCTBHUE COOTBETCTBHUE 3HAHUS: | PYET
MH(OPMALIMOHH | HEJOCTATOYHOE | 3HAHUS: - TEOPUU U NPAKTUKH | TIOJIHOE
BIX TEXHOJIOTHSIX | COOTBETCTBHUE - TEOPUH U MPOBEACHUS COOTBETCTB
Y IPOTPaMMHBIX | 3HAHHUSL: MPAKTHKU SKCHEPUMEHTAIBHBIX ye 3HAHUS:
Cpe/CTBax, - TEOPUH U MPOBEACHUS HccIe0BaHUM Ha - TEOPUH U
METO/AX UX MPaKTHKU SKCIEPUMEHTANIb | JIEUCTBYIOIIMX MPaKTUKU
MIPUMEHEHHUS B MPOBEACHUS HBIX 00BEKTaX B MPOBEACHU
npodeccuoHans | SKCIIEPUMEHTaN | UCCIEAOBAHUN HA | COOTBETCTBUU C s
HOM BHBIX JIEACTBYIOLIUX 3aJJaHHBIMHA JKCIIEPUME
JIeATETbHOCTH UCCIEeIOBaHUM | 00OBEKTaX B METOIMKaMU U HTaJIbHBIX
Ha COOTBETCTBUU C 00paboTku HCCJIeIOBaH
JNEUCTBYIOLIUX | 3aJaHHBIMU pE3yIbTATOB C Uil Ha
00BEKTaX B METOAMKAMH U pUMEHEHUEM JIEHCTBYIOIIT
COOTBETCTBUH C | 00pabOTKHU COBPEMEHHBIX ux
3a/IaHHBIMU pPe3yIbTaTOB C UH(POPMAITMOHHBIX 00BbeKTax B
METOJANKAMU U | IPUMEHEHHEM TEXHOJIOTHI U COOTBETCTB
o0paboTku COBPEMEHHBIX TEXHUYECKUX CPEJICTB. | UU C
pe3yIbTaTOB C uHpopmannonusl | JlomyckaroTcs 3a/1aHHBIMU
MIPUMEHEHUEM X TEXHOJIOTUH U | HE3HAYUTEIbHBIC METOIMKaM
COBPEMEHHBIX TEXHUYECKUX OLIMOKHU, HETOYHOCTH, | U U
MH(OPMALIMOHH | CPEJCTB. 3aTpyAHEHUS IPU 0o0paboTku
bIX TexHoJoruil | Jlomyckarorcs AHATTUTUYECKUX pE3yNbTaTo
Y TEXHUYECKUX | 3HAYUTEIIbHBIC oTepaIusix. BC
CPEICTB. OILINOKH, MPUMEHEHU
MIPOSIBIISETCS eM
HEJIOCTAaTOYHOCTh COBPEMEHH
3HaHUH, MO PALY BIX
MoKaszaTenei, uH(popMaIu
oOyyJaromuiics OHHBIX
WCIIBITHIBAET TEXHOJIOTH
3HAYNUTEIBHBIC nu
3aTpyAHEHUS TIPU TEXHUYECKU
OTIEPUPOBAHUU X CPEJICTB.

S3HAaHUAMU IIPU UX
IIEPEHOCE Ha
HOBBIC CUTYAllUH.
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YMEThb:

* HCIOJIB30BATh
COBpEMEHHBIE
UH(POPMALMOHHbIE
TEXHOJIOTUH U
pOrpaMMHBIC
Cpe/CTBa, B TOM
qucie
OTEYECTBEHHOTO
POM3BOJICTBA, IPU
pelLIeHun 3a1a4
npohecCHOHATBLHOM
JeATEIILHOCTH

OO6yuarommiics
HE YMEET WJIU B
HEOOCTAaTOYHOU
CTENICHU YMEET:
- IPOBOJUTH
SKCIEPUMEHTA
bHBIC
HccIe0BaHus
Ha
JEACTBYIOLIUX
00BeKTax B
COOTBETCTBUU C
3a/laHHBIMH
METOJIMKAMH U
00pabaThIBaTh
pe3ybTaThI C
MIPUMEHEHHEM
COBPEMEHHBIX
nH(pOpPMaITMOHH
BIX TEXHOJIOTUH
Y TEXHUYECKUX
CPEICTB.

OO6yuarommiics
JEMOHCTPUPYET
HEMOJIHOE
COOTBETCTBUE
CIIETYIOIIUX
YMEHHM:

- IPOBOJUTH

3KCIIEPUMEHTAIb

HBIC

HUCCICI0OBAaHUA HA

JEUCTBYIOLIUX
00BEKTaxX B
COOTBETCTBUH C
3aJaHHBIMU
METOAUKAMH U
00pabaThIBaTh
pE3yNbTaTHI C
MIPUMCHCHHEM
COBPEMEHHBIX

MH(POPMAIIMOHHBI

X TEXHOJIOTUI U
TEXHUYECKUX
CpEICTB.
OO6yuarommiics
HCITBITHIBACT
3HAYUTCIHHBIC

3aTPYAHCHUS IIpU

IMPUMCHCHUUN
HAaBBIKOB B
HOBBIX
CUTYyalluigX.

OOGyuarommiics
JTEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CIIEYIOIINX
YMEHHM:

- IPOBOJIUTH
SKCIEPUMEHTA
bHBIC
HccIe0BaHus
Ha
JENCTBYIOLIUX
00BEKTaxX B
COOTBETCTBUU C
3a/laHHBIMH
METOJUKAMHU U
00pabaThIBaTh
pe3yIbTaThI C
IpPUMEHEHUEM
COBPEMEHHBIX
uH(OpMaIMOHH
BIX TEXHOJIOTU
U TEXHUYECKUX
CPEICTB.
Haspiku
OCBOCHBI, HO
JIOTYCKAIOTCS
HE3HAYHUTEIIbHBI
€ OIIMOKH,
HETOYHOCTH,
3aTpyaIHEHUS
pu
AQHATUTUYECKUX
oTepanusx,
nepeHoce
yYMEHUH Ha
HOBBIE,
HECTaHJIapTHBIC
CUTYaIlUH.

OOGyuarommiic
P
JIEMOHCTPHPY
€T IIOJIHOE
COOTBETCTBHUE
CJIeIYIOIINX
YMEHHIA:

- IPOBOJIUTH
AKCTICPUMEHT
aJIbHBIC
HCCIEA0BaHU
s Ha
JICUCTBYIOLIN
X 00BEKTax B
COOTBETCTBUHU
C 3aJJaHHLIMHU
METOIUKAMU
51
oOpabaTsiBaT
b PE3YJIbTATHI
c
PUMCHCHHE
M
COBPEMEHHBIX
uHpopmaro
HHBIX
TEXHOJIOTUIN 1
TEXHHYECKHUX
CPENCTB.
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BJAJETD: OO6yuaromuiicst | OOGydarommiics OO6yuatommiicst | OOydaromuiics
* HaBBIKAMU HE BJIQJICET I | BIIA/ICET: YaCTUYHO B TIOJTHOM
MPUMEHEHUS B - HaBbIKaMU BJIQJICET: o0beme
CaMBbIX HEIOCTaTOYHOW | MPOBEACHUS - HaBBIKAMU BJIAJICET:
COBpPEMEHHBIX CTETeHU 9KCIIEPUMEHTANb | IPOBEICHUS - HaBbIKaMU
UH(POPMALIMOHHBIX | BIIA/ICET: HBIX HKCHEPUMEHTAN | MPOBEACHUS
TEXHOJIOTHH U - HaBbIKaMU HCCJIETIOBaHMM Ha | bHBIX JKCIIEPUMEHTAI
IPOTPaMMHBIX MIPOBEACHUS JeWCTBYIOIIUX WCCIIEIOBAaHUI | BHBIX
CPEICTB B JKCIIEPUMEHTaNl | O0BEKTaX B Ha UCCJIEIOBaHUM
peLeHnH BHBIX COOTBETCTBUH C | ACHCTBYIOUIMX | Ha
MOCTaBJICHHOU WCCIIEIOBaHUN | 3aJaHHBIMU 00BEKTaxX B NEHCTBYIOIINX
3a1aun Ha METOAMKAMHU U COOTBETCTBUM C | 00BEKTax B
neicTByromux | 00paboTKu 3a/laHHBIMH COOTBETCTBUHU C
00BEKTax B pe3yabTaTOB C METOAMKAMH U | 3aJJaHHBIMH
COOTBETCTBUM C | MPUMEHEHUEM o0paboTku METOJUKAMU U
3aJaHHBIMH COBPEMEHHBIX pe3yIabTaTOB C 00paboTku
METOJIMKaMHU U | ”HQOPMAIIMOHHBI | IPUMEHEHUEM pe3yIbTaTOB C
o0paboTku X TEXHOJIOTUH U | COBPEMEHHBIX IPUMEHEHHUEM
PE3YNIbTATOB C TEXHUUYECKUX UH(GOPMAIMOHH | COBPEMEHHBIX
MPUMEHEHHEM CpPEACTB. BIX TEXHOJOTUH | WH(OPMAIIMOHH
COBpPEMEHHBIX OO6yuarommiics U TEXHUYECKUX | BIX TEXHOJOTUI
MHGOPMAIIMOHH | UCTIBITHIBACT CpPEACTB. U TEXHHYECKUX
bIX TEXHOJIOTHH | 3HAYUTEIbHBIC Hagbiku CPEICTB.
Y TEXHUYECKUX | 3aTPYAHEHUS MPU | OCBOCHBI, HO
CPEICTB. MIPUMEHEHUH JIOTYCKAIOTCS
HaBBIKOB B HE3HAYUTEIbHBI
HOBBIX € OIINOKH,
CUTYyaIHsX. HETOYHOCTH,
3aTpyAHEHUS
pu
aHAJTUTUYECKUX
oTepanusx,
nepeHoce
yYMEHUH Ha
HOBBIE,
HECTaHJapTHHIE
CUTYallHH.

IIxanbl oeHNBAHUS pe3yJabTaTOB l'[pOMC)KyTO‘IHOﬁ aTTeCTallui U UX OIMTUCAHHUE:

DopMa NPOMEKYTOYHOM aTTeCTALMM: IK3aMEH.

[Ipomexyrounas arrectanus oOydaroummxcs B ¢opMe -HK3aMeHa MPOBOJUTCS IO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM paboThbl, MPEeIyCMOTPEHHBIX y4EOHBIM IJIAHOM
10 JaHHOM TUCHUIUIMHE (MOXYIO), MPU 3TOM YUUTBHIBAIOTCS PE3yJbTaThl TEKYHIETr0 KOHTPOJISA
yCIIeBaeMOCTH B TedeHMH cemecTpa. OIeHKa CTeNeHW JOCTIDKEHHs OOydJarolIMMUCS
IUTAHUPYEMBIX pe3yJIbTaTOB 00yUeHUs M0 AUCLUUILIIMHE (MOAYIIO) MPOBOJIUTCS MpenogaBaTesem,
BEYLUIUM 3aHATUSA 10 JAUCLUUIUIMHE (MOZAYJIO) METOAOM OJKCIEpTHOM oueHku. Ilo wmroram
MPOMEXKYTOUHOM aTTecTalluu MO AMCUUIUIMHE (MOAYIIO) BBICTABISETCS OIEHKA «OTIMYHOM,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO» UIIH «HEYIOBIETBOPUTEIBLHOY.
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K npomescymounoii ammecmayuu 0onyckaromcs moibko CmyOeHmbl, blNOJHUBUIUE BCe
8UO0bL YUeOHOU pabomsl, npedycmompennvle pabouell npocpammou no oucyuniuue «Teopus
Op2aHu3ayUY IKCNEPUMEHMay.

HIxaJia oneHUBAHUA Onucanue

BeinmonHensl Bce BHIBl  yuyeOHOH paboOThl, HpPENyCMOTPEHHBIE
yueOHbIM MIaHoM. CTyEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB IPHBEIEHHBIM B TalIMLAX IOKa3aTelsaM,
OT1iinyHO OlepHupyeT NPHOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBBIKAMH,
IPUMEHAET HMX B CHUTyalMsAX IOBBILICHHOW CJIOXHOCTH, HE
UCIBITBIBACT 3aTPyJHEHMM INpPH AHAIUTHUYECKUX OIepalusix,
IIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHIAPTHBIE CUTYALIUH.

BeimonHensl Bce BHIbl yuyeOHOH paboOThl, MHPENyCMOTPEHHBIE
yueOHbIM  miaHOM.  CTyneHT  JEMOHCTPUpPYET  YaCTUYHOE
COOTBETCTBUE 3HAHHH, YMEHUH, HABBIKOB IPUBEJCHHBIM B Ta0IHLIaX
MIO0Ka3aTeNsiM, ONEpUPYET MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKAMH, IIPUMEHSET UX B CUTYaLHAX IOBBILICHHON CIIOXHOCTH.
[Ipy sTOM MOTyT OBITH JOIYIICHHI HE3HAYUTEILHBIC OIINOKH,
HETOYHOCTH, 3aTPYAHCHUSA [pU  AHAIUTUYECKUX  Olepalusix,
IIEPEHOCE 3HAHUW U YMEHUH Ha HOBBIC, HECTAHJIAPTHBIC CUTYALNH.

Xopomo

BommonHensl Bce BuAbl y4eOHOH paOOTBI, MpPEenyCMOTPEHHbIE
yueOHbIM 1aHOM. CTyI€HT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBHE
3HAHUH, YMEHU, HABBIKOB NPUBEJCHHBIM B TaOJIUIaX MMOKA3aTeNsM,
VY 10BIE€TBOPUTENBHO | JIOMYCKAIOTCSl 3HAUUTENbHbIE OLIMOKH, MPOSBISETCS OTCYTCTBUE
3HaHUM, YMEHHH, HaBBIKOB II0 POy IIOKas3aTele, CTYyACHT
UCIBITBIBACT 3HAYUTENIbHBIE 3aTPYAHEHUS IIPU  ONEPUPOBAHUU
3HaHUSAMU U YMEHUAMU IIPU UX IIEPEHOCE HA HOBBIEC CUTYAIINH.

He BbmonHen oauH wnu Oosiee BHUJIOB ydyeOHOH paboThI,
IPEIYCMOTPEHHBIX Y4eOHBIM IuIaHOM. CTYIEHT JIeMOHCTPHPYET
MOJTHOE OTCYTCTBHE WM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHH,
HeynosnerBoputenbH | yMEHUH, HAaBBIKOB TIPHUBEJEHHBIM B Ta0NMLAX IOKa3aTelsMm,

0 JIOITYCKAIOTCS 3HAYHUTENbHBIC OIIUOKH, TPOSBISIETCS OTCYTCTBHE
3HaHWH, yMEHUI, HaBBIKOB IO Psily MOKa3aTelneil, CTyJeHT He MOXKET
OTIEPHPOBATH 3HAHMSIMA M YMEHHSMHU TIPU HX TIEPEHOCE Ha HOBBIC
CUTYalHH.

@DOoH/IBI OIICHOYHBIX CPEACTB MpecTaBieHsl B [Ipunoxkenuu 2 k pabodeil mporpamme.
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnedeHne JUCIUIINHBI.

a) OCHOBHasl JINTeparypa:

1. bepukamBunmu B.111., Ocbkun C.I1. Ctatuctuueckas 00pad0oTKa JaHHBIX, TNIAHUPOBAHUE
AKCIEPUMEHTA U MAaTEMAaTUYECKOE OIMCAHUE CIIy4alHbIX npoueccoB.— M.: U3n-so MI'OVY, 2013 .—
196¢.

2. Ocpkun C.II., bepuxamBunu B.I. IlnanupoBanue skcrnepumenta. Metogudeckue
YKa3aHHU 110 U3YyYEHHIO JUCLHUIIIMHBI U KOHTPOJIbHBIE 3a1anus. — M.: U3n-s0 MI'OY, 2011.
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3. Mycuna O. H. OcHOBBI Hay4YHBIX HCCIICIOBaHUN: yuyeOHOe mocobue. Jupekr-Menua,
2015.— 150 c. (http://www knigafund.ru/books/183419).

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

1. Kpsaer A. B., Jlykun I'. B. Maremarnueckue MeToabsl 0O0paOOTKH HEONPEISTICHHBIX
naHHbix. Ousmarnut, 2006.— 281 c. (http://www.knigafund.ru/books/207665).
2. MeTto10510THs HayYHBIX UCCIEAOBAHUN B aBUa- M PAKETOCTPOCHUHU: yueOHOEe Tocobue. /

Kpyrnos B. U., YUymaaun A. C., Epmo B. U., Kypuusmna B. B. Jloroc, 2011.- 432 c.
(http://www.knigafund.ru/books/178637).

3. boposukos B.II. TlonynspHoe BBeeHHE B COBPEMEHHBIM aHAIW3 JIAaHHBIX B CHUCTEME
STATISTICA. Yuebnoe mocobue st By30B. — M.: ['opstuast muaus — Tenexkom, 2014. — 288c.
4, I'pemmunos  A.A. KowmmbploTepHbie oOywaromue T1OcoOus Ui pelieHus  3aaad

MaTeMaTU4YECKON CTaTUCTUKUA U MAaTEMAaTHYECKOro nmporpamMmmupoBanus.— M.: U3n-so MI'TY um.
H.D. baymana, 2013. —191c.

S. JIsBoBckuii E.H. Craructudeckue METOIbI TOCTPOCHUS IMITUPUICCKUX Gopmyia. — M.:
Bercmi. mik., 1988.
6. CoBpeMeHHBIN SKCIIEPUMEHT: IMOATOTOBKA, MpOBeNeHWe, aHanu3 pesynbratoB / B. T

bnoxun, O. II. I'myakun, A. U. I'ypos, M. A. Xaunun; [lox pen. O. II. I'nynkuna. — M.: Paauo u
CBsA3b, 1997.

7. Konemaer B.A., CraposepoB O.B., Typynnaesckuii B.b. Teopusi BepostHOCTEH U
MaTeMarudeckas cTaTucTuka. — M.: Beicmn. mik., 1999.

8. bennar [Ix., [lupcon A. IlpuxnanHo aHamu3 ciydaHbeix gaHHbIX. [lep. ¢ anrin. — M.:
Mup, 1989.

9. Bentuens E.C., Ouapos JI.A Teopust BEpOSITHOCTEN U €€ MHKEHEPHbIEC MPUTIOKEHUS. —
M.: Bercmi. mik., 1988.

10. Bennens E.C. Beenenue B uccnenoanue omnepanuid. — M.: CoBerckoe panuo, 1964. —
388c.

11. Ocpkun C.I1. MeTton pa3MepHOCTH NP BBIOOpE KpUTEPHEB (PU3NUECKOTO MOJIEIIUPOBAHHUS

JUIS pelleHus 3a/1a4 naccuBHOW MH(pakpacHoi sokanuu // Becthuk MI'OY. Mocksa. Cepus
«TexHuka u rexHonorus». — 2013. — Ne 2.

12. VcanoBa E.B., bepuxamBunu B.II., Ocpkun C.II. ®akTOpHBI 3KCHEPUMEHT MpHU
pEelIeHUH MPaKTHYECKUX 3ajjad KIMHUYECKOW W OpToIlequuecKkod ctoMartosoruu // BecTHuk
MI'OY. Mockga. Cepus «Texuauka u Texnonorus». — 2013. — Ne 4,

13. bepukamBunmu B.I., YcanoBa E.B., Ocpkun C.II. ®axkTOpHBI 3KCHEPUMEHT IpPHU
MPOBEJICHIH OPTOJAOHTHYECKUX KIMHUYECKUX uccienoBanuii / Bectrnuk MI'OY. Mocksa. Cepust
«TexHuka u rexronorus». — 2013. — Ne 4.

14. bepukamBunu B.II., Ocbkun C.II. CUMIIEKCHBIM METOJ OINpEAETIeHUs IKCTpeMyMma
(GyHKIMU OTKJIMKA MPH IUIAHUPOBaHUU dKkcnepumenTa // U3eectuss MI'TY (MAMMN). —2014. T.
5.Nel.c.115-121.

15. Ocpkun C.II., Tepemun A.H., 3omorapeB B.A., AnekceeB W.C. Ilonnblil dhakTopHbII
HKCIEPUMEHT MpPU ONTHUMH3ALUU IMapaMEeTPOB HAHOTEXHOJOTHYECKOro Mpollecca MOIyUSHHS
PE3UCTUBHBIX TUIEHOK peHus. byaymee nndopmanmonasix Texnomoruii Poccun: ¢6. tp. Ceapmoit
Bcepoccuiickoii koH(bepeHIH MOJOABIX YdeHbIX. MockBa, 24-27 centsops 2014r./ MI'TY um.
H.3. baymana.- MockBa: MI'TY um. H.D. baymana. 2014 - 472c., c.164-168.

16. [Tarrynosckuii B.®. IlinaHupoBaHue 3KCIIEpUMEHTa B MPOMBILIIEHHOCTH. — M.: M31-BO
MMUPOA, 1998.

19



17. Cunnsies H.M., Bumucoa H.T. KypcoBas pabora (opraHm3anus ¥ METOIUKA).
MCTO[[I/I‘-IGCKI/IG YKazaHud [OJid  BBIIOJIHCHUSA JOMAlIHHUX 3aI[aHI/If/'I U KYPCOBBIX HAY4YHO-
uccienoBaTenbCkux padbotr: Meronuueckue ykazanus / Ilog pen. H.U.Cunusera.—M.:131-Bo
MI'TY um.H.D.baymana— 2001. —35c.: ui.

18. Cunnsiee H.M. BBeneHue B TEOpHIO IUIAHUPOBAHUS SKCIEpUMEHTA: ydeO.mocobue /
Cunnses H.U., Bunucosa H.T.— M.: U3a-Bo MI'TY um.H.D.baymana, 2011. — 463 c.: ui.

19. Bennkos B.A. Teopust mogobust u moaenupoBanus. — M.: Beiciias mkomna, 1976.

20. Cenos JI.1. Metoasl mogobust 1 pasMepHOCTH B MexaHuke. — M.: Hayka, 1981.

21. Kpukcynos JI.3. CripaBoYHUK 10 OCHOBaM HMH(pakpacHoi TexHuku. — M.: CoBeTckoe
Panno, 1978.

22. Koran U.M. binxuss panuonokanus. — M.: Coerckoe panno, 1973.

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

B) METOIMYECKHE MAaTEePHAJIbI K JIA00PATOPHOMY MPAKTUKYMY:
1. Ocpkun C.II. Meton momHoro gakropHoro skcrepumenta (IIDD) mpu omnpeneneHuu

1eneBo  (YHKIMHM TEXHOJOIMYECKOro Ipolecca TEPMHUYECKOIO OKHMCICHHS KpPEeMHMS
(maboparopublii pakTUkyM 1o kypcy «llmanupoBanue skcnepumenta») // Bectnuk MI'OVY.
Mocksa. Cepust «Texnuka u Texaonorus». — 2012. — Ne 1.

2. Ocokun C.I1. [Tomubii akTopHbIi 3kciepuMenT (I1D) u MeTo 1 KPYyTOro BOCXOKICHHUS
IpU ONTUMHU3ALMU I1APAMETPOB HAHOTEXHOJOTMYECKOTO IIpoLecca IMOJYyUYEHHUs PE3UCTUBHBIX
IUIGHOK peHus (JabopaTopHbIl mpakTHKyM 1o Kypcy «llmanumpoBanume skcriepumeHTa») //
Bectauk MI'OY. Mocksa. Cepus «Texnuka u texnonorus». — 2012, — Ne 2.

3. Ocpkun C.II., CanaxernuHoB @.®. lleHTpaibHOE KOMIIO3UIIMOHHOE POTOTA0EIBHOE
wianupoBanue (LUKPII) mpu onTumuszanum napaMeTpoB HAHOTEXHOJIOTMYECKOTO Ipolecca
NOJIy4EeHHUs] PE3UCTUBHBIX IJICHOK peHHs (JJabopaTOpHBII NPakTUKyM 1o Kypcey «llmanupoBaHue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust «Texuuka u Texnosorus». — 2012, — Ne 4,
4. Pennep M.B., bepukamsunu B.I1I., Ocbkun C.I1. CummiiekcHbIN METO IIPH ONIpeAeTICHUN
KCcTpeMyMa (YHKUMM OTKIMKA (J1abopaTopHBIM MpakTUKyM 1o Kypcy «[lmanupoBanue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust «Texuuka u Texnosorus». — 2013, — Ne 1.
S. Ocbkun C.I1. MeToa pa3MepHOCTH P BEIOOPE KpUTEPHUEB (PU3UUECKOTO MOJETUPOBAHMS
JUIS pelleHus 3a/1a4 naccuBHOW MH(pakpacHoi sokanuu // Becthuk MI'OY. Mocksa. Cepus
«TexHuka u rexHonorus». — 2013. — Ne 2.

6. Ocpkun C.II. IlocTpoeHHne perpecCMOHHOM MOZENN BOJIBTAMIIEPHOM XapaKTEPUCTUKH
AJIEKTPOHHOM JaMIbl TpuoJ (1abopaTopHBIA MpakTHMKyM 1o Kypcy «llnmanupoBanue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust «Texuuka u Texnosorus». — 2013, — Ne 3.
7. OcpkuH C.I1. CummuiekcHbIN METO]T OIpe/iesieHns 00J1acTH IKCTpeMyMa G YHKIIUU OTKIIMKA
IpU IUIAHUPOBAHUM JKCIepuMeHTa. // Yuenble 3anucku MHcTuTyra MUPOBON SKOHOMHKHU U
uapopmaruzanun (MMDBHN). 2016, T 6, Ne4. C. 28-35.

B) IPOrpaMMHOe o0ecriedyeHue 1 MHTePHeT-pecypcehl:

VY4eOHBII TPOIECC TMOTHOCThIO OO0ECTIEYeH COOTBETCTBYIOIIUMH JIMIICH3UOHHBIMHU
MaKeTaMHy TPOTPAMM.

HHTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOAMYECKUE MaTepHalIbl B JICKTPOHHOM BUJE,
npejcTaBiIeHHbIC Ha caiiTe http://lib.mami.ru/ebooks/ B pa3nene «bubmmoTekay.
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http://lib.mami.ru/ebooks/

Kpome Toro, B ywyeOHOM mporecce MOTYT OBITh HCIOJB30BaHbl CIEIYIOIINE
CHeMaIN3UPOBAaHHBIE HUHTEPHET-PECYPCHI:

1. www.statsoft.com;

2. www.DOE.ReliaSoft.com;

3. WCIIONIb30BaHUE TMOMCKOBBIX CHUCTEM II0 HampabiieHHio «Teopusi opraHuzanuu
IKCIIEPUMEHTAY;

4, WWW.exponenta.ru — yue6usie Matepuaisl, B T.4. mo Mathcad u MatLab.

8. MarepuajibHO-TeXHHYeCKOe o0ecnieyeHne JUCHUNINHBI.
Kommnbrorepusie knaccel kadenpser «CMAPT-texnomorum»: ayn. AB2614, AB2618,
AB2507.
O6opynoBanue U anmaparypa:
- TPOEKTOP C KOMITBIOTEPOM W TOAOOPKON MaTepuasioB Ui JIGKIUHA M MPAKTUYECKUX
3aHATHUH;
- J1abopaTOpHbIE CTEH[bl, MpEAHA3HAUYCHHBbIE MJIs MCCIEAOBAaHUS MHTErPajJbHOU H
muddepeHanbHOM  GOpPM  3aKOHOB  paclpeseNieHusi, OMpeAeNieHUs] XapaKTePUCTHK
AIEKTPOHHBIX U MOJYIPOBOJIHUKOBBIX IPHUOOPOB, HHTETPATBHBIX CXEM.
Temartuka npeanaraeMbIx 1a60paTopHBIX padoT:
1. 3yuenne GyHKIMHU U MTIOTHOCTH pacIpeieieHUs] BEPOSITHOCTH CITyYaifHON BETMYHHBI.
2. 3yyeHne HOpMaibHOIO 3aKOHA paclpeieeHusI.
3. IToctpoenue perpeccnoHHoi Mosenu BAX 31eKkTpoHHOM 1aMIIbl TPUOA,.
4. Iloctpoenue noauHoMuanbHOU Monenn BAX Tpuoja ¢ mpuBie4eHHEM METOAMKH MOJIHOIO
(aKkTOPHOTO IKCIEPUMEHTA.
5. Marematuueckoe  MOJEIMPOBAHHE  TEXHOJOTMYECKOrO0  Ipoliecca  TEPMHUYECKOTO
OKCHUJIUPOBAHUSI.
6. IToctpoenne nonuHoMuanbHOU Moenu BAX TyHHenbsHOrO AMoza.
7. CHMIIJIEKCHBIM METOJT TUTAHUPOBAHMS.
8. CoBpeMennbIii ananu3 gaHHbIX B cucteme STATISTICA.
9. MeTtoauyeckue peKOMeHAAINH 1JIsl CAMOCTOSITEIbHON PadoThI CTY/IEeHTOB
CamocrosTenbHass paboTa sBISETCSs OJAHMM W3 BUAOB Y4eOHBIX 3aHaTuid. Llenb
CaMOCTOSITENIbHOM pabOThl — MpPaKTHUYECKOE YCBOEHUE CTYACHTaMU BOIPOCOB OpraHU3alliu
Hay4YHBIX HMCCIICJOBAHUMN, IUIAHUPOBAHMS M OPraHU3allUu DKCIEPUMEHTA, pacCMaTpPUBAEMBIX B
IIPOLIECCE U3YUYEHUS TUCLUIUIMHBI.
AynuTopHas caMocTosITeldbHas paboTa MO AMCLUUIUIMHE BBIMOJHSAETCS Ha Y4eOHBIX
3aHSTHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPETIOAABaTENs U 110 €ro 3aJaHHIo.
BueayauropHast camocrosiTenbHas paboTa BBINOJHSAETCS CTYIEHTOM IO 3aJaHHI0
npernoaaBartess, Ho 6e3 ero HermocpeACTBEHHOTO y4acTusl.

3agauyu caMoCTONATEILHON PadoThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHOM paboThI;

- OCBOCHHUE COJIEP>KaHUS JUCIUILINHBL,

- yriryOJaeHue coJepKaHus U OCO3HAHNUE OCHOBHBIX MOHATHN AUCIUTUINHBL;

- HCIIOJIb30BaHUE MaTepuajga, COOPaHHOTO M MOJYYEHHOTO B XOJ€ CaMOCTOSTEIbHBIX
3aHATUH U 3¢ (EKTUBHON MOATOTOBKH K 3a4€Ty U 3K3aMEHY.

Buabl BHEAyIMTOPHOI CAMOCTOSATEILHON PadoThI:

- CaMOCTOSITEIbHOE U3YU€HUE OTJENIbHBIX TEM AUCHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;
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- IOJTOTOBKA K JJa0OPaTOpHBIM paboTam;
- BBIITIOJTHECHUEC JOMAIITHUX BaHaHI/Iﬁ 110 3aKPCIIJICHUIO TEM;
- cocTaBiieHre ¥ 0(hOpMIICHUE JTIOKIAIOB TI0 OT/ICIBHBIM TEMaM IIPOTPAMMEI.

Jlist  BeIONMTHEHUWS JIIOOOTO BHJAAa CAMOCTOSTENILHON paboThl HEOOXOIUMO TMPOUTH
CJIEIYIOINE ATAIbI:

- OMpeIeIICHNE LIS CAMOCTOSITEIbHON paboOThI;

- KOHKpETHU3allMsl I03HaBaTEIbHOM 3a1a4H;

- CaMOOLIEHKa TOTOBHOCTHU K CAMOCTOSITEJIbHOM paboTe;

- BBIOOD aJIeKBaTHOT'O CII0c00a JeCTBHS, BEIYILEro K PEIICHUIO 3a/1a4H;

- IJTAaHUPOBAHUE PAOOTHI (CAMOCTOSITEIILHOMN HITU TIPY YYACTHH MPETOIaBaATENs );

- OCYLIECTBJICHHE B INPOIIECCE BBIMOJHEHUS CaMOCTOSATENBHOM pPabOThl CaMOKOHTPOJIS
(IpOMEKYTOYHOI'O U KOHEUYHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBINOIHEHUSI paOOTHI;

- pednekcus;

- Ipe3eHTaIHs paOOTHI.

Bonpockl, BLIHOCHMbIE HA caMOCTOsITeJILHYI0 padoty (OIIK-5, OIIK-6, ITK-1)

1. OcHoBHBbIE 33/]aul U HaNpPaBJICHUs IPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIEA0BaHUM.
2. OcHOBHBIE 3TaIlbl INIAHUPOBAHUS U OPTaHU3ALNN IKCIEPUMEHTAIbHBIX UCCIIEI0BAaHUM.
3. Metoandeckre OCHOBBI HAYUHBIX HCCIEIOBAHU.

4. [Toctpoenne mozxenu uccnenyemoro npouecca. OCHOBHBIE BUABI Mozeeil. Pe3ynbraTel
MOJICIIUPOBAHMSL.

S. Mertonrka npoBeleHHUs] KCIEPUMEHTANIbHBIX HccieqoBaHui. OOpaboTka pe3ysnbTaToB
OIIBITOB.

6. Oco0eHHOCTH U Ba)KHEHIIME 3TAIlbl KOHTPOJIS KaueCTBa Ha POU3BOCTBE.

7. MeTtponorudeckoe odecrieueHnue 3KCIeprMEHTa.

8. [TocTpoeHune rpeko-IaTHHCKOT0 KBapara Ipyu paH 0MHU3aLUH.

9. WuTerpanbublii v quddepeHInanbHbli 3aKOHbI paclpeleeHHUs.

10. Brruncnenre MaTreMaTH4eCKOro 0’KMIaHUS U TUCIIEPCHH.

11. OmnpeneneHne BEPOATHOCTHBIX OLIEHOK.

12. [TocTpoeHne JOBEPUTEIILHOTO UHTEPBAA.

13. [TocTpoeHne perpecCHOHHBIX MOJENEH, OLIEHKA 3HAYUMOCTH.

14. PoGacTusriit ananuz. Merop Taryuu.

15. Pacnpenenenne @umiepa npu oLeHKE aJJeKBaTHOCTH MOJEIH.

16. Pacuer ko3 punrenta koppensuuu.

17. CocraBieHre MaTpHUILIbI INIAHUPOBAHUS.

18.  Pacuer k03¢ puLueHTOB MOAETH.

19.  Marpuna nnanupoBanus LIKPII.

20. OnTumu3zanus TEXHOJIOTHYECKOTO MPOLIECCa TEPMUUYECKOTO OKCHIMPOBAHUS.

21. [TocTpoenne cumIuiekca.

22. O1eHKa afeKBaTHOCTH MOJIENH.

23. CrnaxuBaHH€ U METO/I HAUMEHBIIINX KBAJAPATOB.

24. OlieHUBaHUE CPEAHUX 3HAUCHUHN U JUCIIEPCHIA.

25. PerpeccroHHBIN aHAIN3: TUHEHHBIE MOJEIH.

26. PerpeccuonHblii aHaIU3: HEIMHEWHBIE MOJICIIN.

27. OneHnBaHue OJHOMEPHOMU IJIOTHOCTH PacIIpEAEIEHUS.
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28. OneHnBaHUE KOPPEIAIUOHHBIX (DYHKITHIA.

29. [TonHbIi GaKTOPHBIA TIaH.

30.  [IpoOHbIe pErIuKy U HETIOTHBIE OJIOKH.

31. KommbroTepHble CHCTeMBI 00pa0OTKH OMBITHBIX JAHHBIX.

32. Cratuctuueckue ¢pynkuun Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u nmpou.
33. CoBpemennbiii ananu3 qaHHbiX B cucteme STATISTICA (statsoft.com).

34.  TlepcrnieKTHBBI U OCHOBHBIC HANPABJICHUS PA3BUTHS COBPEMEHHBIX CHUCTEM OOpabOTKH

nanubiX. [Tonstue «Big Datay.
35. [IporpammHbIe ¥ amnmapaTHble cpeacTBa TexHomormu «Big Datay mnpu pemenun
aKTyaJbHBIX 33/1a4 HAYYHbBIX HCCIICIOBAHUN.

10. MeToauyeckue peKoMeHIalMu J1JIs1 MPenoaaBaTeJisi

OCHOBHOE BHUMAaHHUE NIPH W3YYCHUHU JTUCIMUIUIMHBI «Teopus opraHu3aiui SKCICPUMEHTA
CIIeTyeT YACNATh U3YYCHHIO OCOOCHHOCTEH MOCTPOSHUS U NIPOBEICHHS HAYIHBIX HCCIICIOBAHUMH,
METOJIaM IIJIAHUPOBAHUS IKCIICPUMEHTA U MOCIEIyIoIIeld 00paboTKe MOIYICHHBIX Pe3yIbTaToB.
Jnst akTHBU3aMK y4eOHOTO Mpoliecca MpU U3YYCHUH JUCHUTUIMHBI 3((HEKTUBHO MPUMEHEHUE
MPE3EHTALNMN [0 PAa3JIMYHBIM TEMaM JICKIUMA.

Jlns mpoBeieHus 3aHATUH MO AUCLIUIIUHE UCIIONB3YIOTCS CPEICTBA O0YUCHHUS:

- yueOHUKHU, TEKCT JIEKIIUN, HHPOpMAIIMOHHbIE pecypchl HTepHeTa;

- CIIpaBOYHBIE MaTEpUaJIbl U HOPMATUBHO-TEXHUUYECKAsl JOKYMEHTAIHSI.
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[Ipunoxenue 1

CTpyKTypa H coep:Kanue JUCHHILIMABI «Teopusi opranu3anum 3KcnepuMenTa» Mo HanpasJennio noaroropku 6axanaspos 09.03.01
«HdopMaTHKa M BLIYMCIUTEIbHAS TEXHUKA» 1o npoduiaio noaroroBku «Kndeppusnyeckue cucremMmpi».

C| He Buabl yueoHoi padorsl, Buani
e | e | BKJIIOYAsA CAMOCTOSITEIbLHYI0 | CaMOCTOATEIbHOI DopmbI
Ne M| Jd padoTy CTy1eHTOB, padoThI arrecTaluu
No Paznen e ce U TPYJ10eMKOCTh B yacax CTYJEHTOB
i I/ | Ja | CP | KC
n/n T cT J C p C P np | JC | YO | T C) 3
p| pa
Beenenwne. Ponb 1 3HaUeHHE SKCTIEPUMEHTATBHBIX 0
1.1 | uccrnenoBaHuii 1ist HAYYHOUM U MPAKTUYECKOU 5 1 5’ 4
JESITeITbHOCTH.
Jlabopamopuas paboma 1 5 |9 3
BBonHoe 3aHsTHE O 1a00PATOPHOMY NMPAKTHKYMY.
19 OcHoBHBIE 33/1a4K U (POPMBI TIPOBEICHUS 5 |3 0, 4
' JKCIIEPUMEHTAJIBHBIX HCCICIOBAaHUM. 5
Jlabopamopnas paboma 2
N3ydenne GyHKIMU U INIOTHOCTH paclpeesIeHus 5 |4 3
BEPOSTHOCTH CIy4ailHOW BETMYHHBI.
13 OcHOBHBIE 3Tallbl MJIAHUPOBAHUS U OPraHU3ALNN 5 |3 0, 4
OKCIEPUMEHTA. S
Jlabopamopnas paboma 3 5 |5 3
M3yueHre HOpMaJIbHOTO 3aKOHA PaCTIpE/ICICHHUS.
14 [TocTpoenue moaenu uccaeyeMoro mnpoecca. Buasl u 5 |6 0, 4
pe3yIbTaThl MOJICITUPOBAHHSL. 5
Jlabopamopnas paboma 4
[TocTpoenne perpeccnonnoi monenu BAX S |7 3
9JIEKTPOHHOM JIaMIIbl TPUO, Y. 1.
15 Mertoauka mpoBeAeHHUs IKCTIEPUMEHTAIbHBIX 5 |8 0, 4
uccnenoBanuii. O6paboTKa Pe3yIbTaTOB OMBITOB. 5
Jlabopamopnas paboma 5
[TocTpoenwne perpeccronHoi Moaenu BAX 5 |9 3
3JIEKTPOHHOM JIaMIIbl TPUOJ, Y. 2.
1.6 | OcHOBBI TEOpUH BEPOATHOCTEH M MAaTEeMaTHUECKOM 5 |10 0, 4




CTaTUCTUKH. TOYEUHBIE U HHTEPBAIbHbIE OLICHKH.
[IpoBepka CTaTUCTUYECKUX TUIIOTE3.

Jlabopamopuas paboma 6

[Toctpoenue nonmmHomuansHoi Moaenu BAX tpuoaa ¢
MPUBJICYEHUEM METOAUKH MOJIHOTO (PaKTOPHOTO
JKCIEPUMEHTA, Y. 1.

11

1.7

CraTucTUYECKUN aHAJIN3 SKCIIEPUMEHTAIbHBIX
JTAHHBIX.

12

o

Jlabopamopuas paboma 7

[Toctpoenue nonmnHomuansHo Moaenu BAX tpuoaa ¢
MIPUBJICYCHUEM METOAUKH MOJTHOTO (haKTOPHOTO
JKCIIEPUMEHTA, 4. 2.

13

1.8

TeopeTnueckne OCHOBBI IPUMEHEHUS PErPECCUOHHOTO
aHaIM3a IIPU CTATUCTUYECKOH 00paboTKe
9KCIIEPUMEHTAJIBHBIX JaHHBIX. MeTO HauMEHBIINX
kBazparoB. 3HaueHue MHK — perpeccun i pemienus
IIPAKTUYECKHX 3a]au.

14

o

Jlabopamopnas paboma 8

[Toctpoenue nosuHomMuanbHoM Moaeau BAX tpuoga ¢
MPUBJICYCHUEM METOIUKHU TTOJIHOTO (DAKTOPHOTO
SKCIEPUMEHTA, Y. 3.

15

1.9

JlucniepCUOHHBIN aHAIN3 IIPU CTATUCTUYECKOU
00paboTKe IKCIEPUMEHTAIBHBIX JaHHBIX. [IprMepbl
IIPAKTHUYECKOr0 IIPUMEHEHHSL.

16

o

Jlabopamopuas paboma 9
MareMaTHueCcKoe MOJICIIMPOBAHNE TEXHOIOTHIECKOTO
poliecca TePMUIECKOT0 OKCUANPOBAHUSI.

17

Hrorosoe 3ansiTue.
[TpueM u 3amuTa 1a60paTOPHBIX PadOT.

18

1.10

KoppensiuoHHbIil MeTO1 aHaINM3a MIpU POBEACHNUN
CTaTUCTUYECKON 00pabOTKH SKCIIEPUMEHTAIILHBIX
naHHbIX. [IpuMepbl IpakTHYECKON pean3alitu.

o

Jlabopamopuas paboma 10
[TocTpoenue nonmHoMuabHOU Moaen BAX
TYHHEJIBHOTO Anoja, 4. 1.
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111

[TnanupoBanue sxcriepumenTa. [1omHbI hakTOPHBIHA
sxcnepumenT (I1DJ). JIpoOHsIii hakTopHBIN
skcniepuMeHT (J1PD).

Jlabopamopnas paboma 11
[Toctpoenue nonmuHoMuanbHoM Moaenn BAX
TYHHEJIBHOI'O MO/, Y. 2.

1.12

OproroHanbHble IU1aHbL. LleHTpansHoe
KOMITO3UITMOHHOE OPTOTOHATBHOE TUIAHUPOBAHUE
(IIKOII) u neHTpanbHOE KOMIIO3UITMOHHOE
porotabensHoe (LIKPIT) muianupoBanue.

o

Jlabopamopuas paboma 12
[Toctpoenue nommHOMHUaNBHOM Moaenn BAX
TYHHEJIBHOTO JTMOJIA, Y. 3.

1.13

HJIaHI/IpOBaHI/Ie OKCTPEMAJIbHOI'O SKCIICPUMCHTA.

Jlabopamopnas paboma 13
CHMILIEKCHBIM METO/1 IUTAHUPOBAHMSL.

1.14

CUMIUIEKCHOE TUIAHUPOBAHUE.

Jlabopamopnas paboma 14
Omnpenenenue 00gacTu SKCTpEMyMa IPU CUMILIEKCHOM
METO/I€ TJIAHUPOBAHMSL.

10

1.15

[InanupoBaHue HKCIIEPUMEHTA B YCIIOBHSIX
HEINPEPBIBHOT'O MPOU3BOJICTBA.

11

o

Jlabopamopuas paboma 15
CoBpeMeHHbIH aHau3 JaHHBIX B CUCTEME
STATISTICA, u. 1.

12

1.16

KommnbroTepHbie CHCTEMBI 00paO00TKH OIIBITHBIX
nanubix. Cratuctrueckue pynaxiuu Microsoft Exel,
Mathcad, DOE++ (ReliaSoft.com) u npou.

13

Jlabopamopuas paboma 16
CoBpeMeHHBIH aHaTu3 JAaHHBIX B CHCTEME
STATISTICA, 1. 2.

14

1.17

COBpeMeHHBIﬁ aHaJIM3 JaHHBIX B CUCTEMC

STATISTICA (statsoft.com).

15

o
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Jlabopamopuas paboma 17
CoBpeMEHHBIN aHATU3 TAHHBIX B CHCTEME

STATISTICA, u. 3.

16

1.18

HepCHeKTI/IBBI U OCHOBHBIC HAITPABJICHUSA pa3BUTHUSA

COBPEMEHHBIX CHCTEM 00paboTku qaHHbIX. «Big Datay.

HpOFpaMMHHC nu annapaTHHe CpGI[CTBa TCXHOJOI'nn
«Big Data» mpu pelieHnn akTyaabHbIX 3a]a4 HayIHbBIX
HUCCJIENOBAHUIA.

17

Jlabopamopuas paboma 18
CoBpeMEHHBIN aHATU3 TAHHBIX B CHCTEME

STATISTICA, u. 4.

18

1.19

HTorosoe 3ansitue.
[Ipuem u 3amura 1abopaTopHBIX padboT

18

1.20

dopMma aTTecTaluu

1.21

Bcero yacoB no qucnumniinHe B S u 6 cemecTpax

18

54

72
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[Tpunoxenue 2
K paboueii mporpamme
MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJAEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIBHOE YUPEX/IEHUE
BBICIHIEI'O OBPA3OBAHU A

«MOCKOBCKHUM NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

Hamnpasnenue noarotoku: 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKA»
OII (mpoduis): «Kubepdpusnieckne CUCTEMBI
dopma 00yyeHus: OUHas
Bun npodeccruonanbHON AESITENbHOCTH:

MMPONU3BOACTBCHHO-TCXHOJIOTHYCCKAA, OPIraHU3AIIUOHHO-YIIPABJIICHYCCKAA

Kadenpa «CMAPT-TexHOMOTHIID
®OH/I OHEHOYHbLIX CPEJACTB

MO TUCHUTIJIMHE

Opranunsanus Hay4Ho# padoThl M Teopus dKcnepumMenTta Cocras:

1. ITactiopT oHAA OLIEHOYHBIX CPEJCTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:
BapHaHTHI IK3aMEHAIMOHHBIX OUJIETOB;
IIEpEUEHb TEM dK3aMEHAIIMOHHBIX BOIIPOCOB;
MIPUMEPHBIN MepeueHb TEM JTOKIIa I0B;
o0pa31bl BONPOCOB ¥ KOHTPOJIBHBIX 33/1aHUM;
repeveHsb JIabopaTOPHBIX PaboT

Mocksa, 2022
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Tabmuma 1
IOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTU KOMIIETEHIIU

Teopusi opraHu3anum IKCIePUMEHTA

@I'0C BO 09.03.01 «MHpopMaTHKa U BHIYMCIUTEIHHAS TEXHUKA)

B nporuiecce ocBoeHMs 1aHHOM TUCHUILUIMHBI CTYIEHT GOPMUPYET U IEMOHCTPUPYET cleaAyIole npogeccnoHalbHble KOMIIETEHIMU:

KOMIIETEHLIUA TexHosorus dopma .
IlepeyeHb KOMIIOHEHTOB ¢dopmupoBanus OLIEHOYHOTO Crenenu yposneit OSBOBHI/ISI
NHAEKC | ®OPMYJIMPOBKA . o KOMIETEeHIUH
KOMIIeTeHLUHI cpeacTrsa
VK-1 CIIOCOOHOCTBIO 3HATh: JIEKIIUH, JC, ba3oBblii ypoBeHb:

OCYWCCTBJIATL IMOUCK, | - MCTOJbI IMOUCKaA I/IH(bOpMaIII/II/I, BBITIIOJIHCHUC T’ BOCIIPOM3BOJCTBO MMOJIYYEHHBIX
KPUTHYECKHH aHalu3 | CBOMcTBAa MH(opManuu. MeToabl | KOHTPOJBHBIX VO, 3HAHMH B XOJI€ TEKYLIETO
u CUHTE3 | aHAJM3a MHPOPMAITUHU U CITOCOOBI | padoT, JIP KOHTPOJISI; YMEHHE PElIaTh
I/IH(1)OpMaI_II/II/I, PCUICHUA ITOCTABJICHHLIX 3a1a4 CaMOCTOATCIIbHAA TUIOBBIE 3aa4U, IPUHUMATH
MPUMEHSATD yMeTh: pabora, poQecCHOHANBHBIE U
CHCTEMHBIHN nmoaxon | - OCYHICCTBJIATDH IIOHUCK, J'Ia60paTOpHBIC YIIPaBJIEHYECKUE PELICHUS 110
JUIA PEICHUA | KPpUTHYCCKUMU QaHAJIM3 W CHUHTE3 3aHATUA M3BECTHBIM aJITOPUTMaM,
INOCTAaBJICHHBIX 3ada4 HH(bOpMaHHH, MMPpUMCHATH MpaBUJIaM U METOAUKAM

CHCTEMHBII noaxoa i pCICHUA
IIOCTABJICHHBIX 3a1a4

IHoBbIlIEHHBIN YPOBEHD:
[IPaKTUYECKOE IPUMEHEHUE

BJIANIETh: TIOJTyYeHHBIX 3HAHWUHN B MPOIECCEe
- MeToJaMH TMOWCKA M aHaiu3a W3YHEHUST ACIHILITHHBI;

5
uH(popMalUK,  MPaKTHYECKUMHU TOTOBHOCTb PELIaTh
HaBBIKAMHU 1o peLICHHUIO

IIOCTABJICHHBIX 3aaa4

MpaKTUYECKHE 3a0a4u
MMOBBIIICHHOHN CIIOKHOCTH,
HETUIIOBbIE 33]]a4M, IPUHUMATD
npodeccuoHaNbHBIC U
YIPaBJICHUYECKUE PEIICHUS B
YCJIOBUAX HETOJIHON
ONPEJIETICHHOCTH, MPU
HEJIOCTaTOYHOM
JIOKYMEHTaJIbHOM, HOPMaTUBHOM
1 METOAMYECKOM OOECIICUEHUN.
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OIIK-1 | cnocoOHOCTBIO 3HATh: JEKIUH, JC, Ba3oBblii ypoBeHb:
IMPUMCHATDb - 0 METOJaX MaTeMaTUYICCKOI'o BBIIIOJIHCHHUC T’ BOCIIPOU3BOJICTBO MOJYYEHHBIX
€CTECTBEHHO- aHaJIM3a U MOJICJIMPOBAHUSL. KOHTPOJIBHBIX vO SHAHMH B XOfe  TEKYIIETo
2
Hay4JHbIE 1 | 3HaTh OCHOBHYIO TEOPHIO 00 paoor, JIp .
KOHTPOJIS; yMEHUue pemiarhb
0O01IEeNH)KEHEPHBIE AKCIIEPUMEHTAIIbHBIX CaMOCTOSTEIIbHAS
TUTIOBBIE  33Jlayd, TMPUHUMATh
3HaHMS, METOJIbl | UCCIICIOBAaHUSX B pabora,
MaTeMaTHIECKOTO npodeCcCuoHaTLHOM 1abopaTOpPHbIE npodeccHoHabHbIe 1
aHanuza U | IE€ATEIbHOCTH 3aHSTHUS. YUPABJICHYCCKUE  PCLICHUA IO
MOJICJIMPOBAHUS, yMeTh: H3BECTHBIM aNropuTMaM,
TEOPETHYECKOTO u|- MPUMEHATh  €CTECTBEHHO- TIPaBHIIAM U METOIHKAM
HKCIIEPUMEHTAJILHOTO | HAyYHbIE W  OOIICHMH)XCHEPHbIC TTOBbIIEHHBII YPOBEHD:
HCCJICIOBAHMS B | 3HaHWS, METO/IbI pAKTHUECKOE IpHMeHEHHe
npodeCCHOHAIBHON MaTeMaTUYecKoro aHajiuza | .
MOJIYYEHHBIX 3HAaHUN B Tpoliecce
JEATeTLHOCTH MOJICIIUPOBAHUS, TEOPETUUCCKOTO
u SKCIIEPUMEHTAIBHOTO U3YHCHU AACHUIITTAHBL,
HCCIEIOBaHUS B TFOTOBHOCTH pCIATh MPAKTHUYCCKUC
npodecCHOHATBLHON 3a/1a4d MOBBILIEHHOM CII0KHOCTH,
ACATCIBHOCTH HETUIIOBBIE 3aJ1a4ud, NIPUHHUMATh
BJIA/IETh: npoQeccuoHaNLHEBIE u
- HaBbIKAMH  TIPUMCHEHHUS
P YOPaBJICHUYECKUE  pELICHUS B
MOJIYYE€HHBIX 3HAaHUN U HaBBIKaMU .
YCIOBHSIX HETIOJHON
0OIIIENHKEHEPHOTO
MOJIETUPOBAHMSI. Bnanets OIPEICICHHOCTH, IIpH
YMEHUSAMU MPOBOJUTH HEAOCTATOYHOM NOKYMCHTAJIBHOM,
SKCIEPUMEHTAJIbHbIE HOPMAaTUBHOM M METOJMYECKOM
HCCJICIOBAHUA; o0ecCIIeYeHNH.
OIIK-2 | crtocoOHOCTBIO 3HATD: JIEKLUH, JC, ba3oBblii ypOBeHB:
HUCIIOJIB30BAaTh ¢ TCOPHIO O CaMbIX BBITIOJTHCHUEC T’ BOCIIPOM3BOICTBO MOJTYyYEHHBIX
COBPEMEHHBIE COBpPEMEHHBIX HH(POPMAITMOHHBIX | KOHTPOJIHHBIX VO SHAHHH B XOe  TEKYIIETo
b
nH(pOpMaIMOHHBIE TEXHOJIOTHSX M MPOTPAMMHBIX pabor, JIP .
KOHTPOJIS; yMEHUE pematb
TEXHOJIOTUH U CpelcTBax, METOAaxX Ux CaMOCTOATENIbHAs
TUTIOBBIE  3aJa4d, TPUHUMATH
MpOrpamMMHBIE MIPUMEHEHUSI B pabora,
CPEJICTBA, B TOM npodecCHOHaTbHOM naboparopHbIe npodeccronabHbIe 1
qUCIIEe JIEATETBbHOCTH 3aHATHUS YOPaBJICHYCCKUC  PCHICHHUA  TIO
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OTEYECTBEHHOTO
MIPOU3BOJICTBA, IPU
pELIeHUH 33124

YMETb:
* KCIOJb30BATh COBPEMEHHBIE
MH(POPMAIMOHHbIE TEXHOJIOTHH U

HN3BCCTHBIM AJIropurMam,
ImpaBujiaM U MCTOAUKaAM

IloBBILICHHBIH YPOBEHB!

npodeccuoHaIbHON IIPOrPaMMHBIE CPENICTBA, B TOM
IIPAKTHYECKOE IIPUMEHEHNE
JESTEIIbHOCTH YHCJIE OTEYECTBEHHOIO .
IIOJIyYEHHBIX 3HAaHUM B IIpoIEcce
IIPOU3BOJICTBA, IPU PELICHUU
3a1a4 npo()eCCHOHAIBHOM H3yICHHA AUCTIAILTAHEL,
JEATETBHOCTH TOTOBHOCTb PEIIATh IPAKTUYECKHUE
BJIAJETD: 3aJ1a4d ITOBBIINICHHOM CIIOKHOCTH,
¢ HaBbIKaMH IIPUMCHCHUA CaMbIX HETUIIOBBIE 3aJayd, IPUHUMATH
COBPEMEHHBIX HH()POPMAITTOHHBIX npodeccHoHATbHbIE -
TE€XHOJIOTUH U TPOTrPAMMHBIX
porp yIPaBICHUYECKHE  pPELICHUS B
CPEICTB B pELICHUU .
. YCIOBUSAX HEIOJIHOM
IIOCTABJIEHHOW 3a/1auu
OIPEACIEHHOCTH, pu
HEJ0CTaTOYHOM JI0OKYMEHTAJIHOM,
HOPMaTUBHOM U METOJINYECKOM
o0ecrnedeHuu.

[1K-2 CIIOCOOHOCTBIO 3HATh: JIEKIIVH, AC, ba3oBblil ypoBeHb:
pa3pabaTbIBaTh - 0 TpeOOBaHMSIX MPOEKTUPOBKH | BBINOJIHEHHE T, BOCITPOM3BOJICTBO  TTOJYYEHHBIX
TpeOoBaHUS MIPOrpaMMHOT0 oOecrnievyeHus, | KOHTPOJIbHbBIX VO SHAHHH B XOe  TEKyIIEro

2
IIPOEKTUPOBATH IIOHMMATh CTPYKTYpPY POEKTa abot
P P PYKTYPY TP p ’ JIP KOHTPOJIS; yYMEHHE pelarhb
POrpaMMHOE yMeThb: CaMOCTOSITEeNIbHAs
TUIIOBBIE  33Jaud, IPUHUMATH

o0ecrieueHue - paspabaTbiBaTh TpeOoBaHMs M | padoTa,

IPOEKTHPOBATL  MPOTPAaMMHOE | J1abopaToOpHbIE npodeccHoHaNbHbIe 1

obecrieyeHne 3aHATUA. YUPABICHYCCKME  DCHICHHA 110

BJIA/JIETh: M3BECTHBIM aIroOpuTMaMm,

- HEOOXOMUMBIMU JJISl PEIIeHUs
MMOCTABJICHHOM 3aJ1a4M HaBbIKaMHU,
BJIaJIETh METOJIaMH1
MPOCKTUPOBAHUS TPOTPAMMHOTO
obecrieueHus

IPpaBWJIaM U METOAMKAM
IloBbIlIEHHBIN YPOBEHB:

IIPAKTUYECKOE IIPUMEHEHNE
MIOJYYEHHBIX 3HAaHUM B IIpolecce
W3Yy4YEeHHS
TOTOBHOCTb PEIIATh PAKTUYECKHE

JUCITUILIHEL,
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3aadyu HOBBIIICHHON CJIOKHOCTH,
HETHUIIOBBIC 33Ja4yH, TPHHAMATh
npodeccuoHaIbHBIC u
yIpaBJICHYCCKUE  pCHICHHS B
YCIIOBHSX HETIOTHOM
OTIPEICIICHHOCTH, npu
HEJIOCTaTOYHOM JTOKYMEHTAJIBHOM,
HOPMAaTUBHOM U METOJUYECKOM
obecreueHun.

**- CoxkpatieHusi GopM OLIEHOYHBIX CPEJICTB CM. B mpuiioxeHnu 2 k PIT.
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Hepeqenb OICHOYHBIX CPEACTB MO TUCHUIIJINHE

«Teopusi opranu3zanuu IKCePUMEHTa»

HaunmenoBanue [IpeacraBnenue
No OICHOYHOTO KpaTkas xapaktepucTuka OleHOYHOTO OLIEHOYHOTO CPECTBA B
OoC CpelcTBa CpeacTsa d0OC
[TpoayKT caMOCTOATENbHOM pabOThI CTY/ACHTA,
MPEACTABIISIIONTUN coboi nmyoIuIHOe
1 I[%Kﬂaﬂ’ BHICTYIIJICHHE 10 TPEACTABICHUIO IOJIYYECHHBIX Tembl JOKIIA0B,
00 mceHHe PE3yJIbTATOB PELICHUS ONpeesIeHHON ydeOHo- cooOuIeHni
(AC) MPAaKTUYECKOH,  y4eOHO-HCCIIeI0BATENBCKOM
WM HAYYHOU TEMBI.
CpencTBO KOHTpPOJIS,, OpraHM30BaHHOE Kak
creruanbHas ~ Oecelna  MEAAroruyeckoro
VCTHBIMA onpoc/  paGoTHMKA € OOyJArOIMMCS Ha  TEMBI, Bonpocsl 1o
2 coOecefloBaHUE, [CBA3aHHBIE C H3y4aeMOM TUCIHMIUIMHON, | TemMam/paszzenam
(YO) [pacCCUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHUMI JUCIUTIAHBI
00y4aroIIerocs Mo OMpeeICeHHOMY pa3Jeiy,
Teme, npobiaeMe u T.11.
KOHTpOIbHBIE CucremMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
3 3aaHus I[1O3BOJIAIOIIASA aBTOMaTI/I3I/Ip0BvaTB Hpoueaypzl ®Donn KOHTpovJIbHBIX
T) M3MEpPEHUs] YpPOBHS 3HAHUM H  yMEHHH 3a/laHui
( 00yyJaronierocs.
[IpencraBieHue CTyIeHTOM HapaOOTaHHOM
4 IIpe3enTauus nH(pOpMaIMU M0 33JaHHON TeMaTUKe B BUJIE .
(TTP) HaObopa  cumaigoB U cremdPpdEKToB, Tembl npesenTanuii
[OJIrOTOBJICHHBIX B BBIOPAaHHOM MporpaMmme.
OrneHka crocOOHOCTH CTYJEHTa MPUMEHUTh
5 JIaGopartopHbie [OJLYHICHHBIC PAHCE SHARMI AUIA TPOBCACHI [Tepeuens aboOpaTOpHBIX
aHaM3a,  OMbITA,  OKCIIEPUMEHTa W

pabotst (JIP)

BBITIOJIHCHHUA ITOCIICAYIOIIHUX pPacCuCTOB, a
TAKXC COCTaBJICHHUA BBIBOJIOB.

pa60T N UX OCHAIlICHUC
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BapuaHT 3k3aMeHAIIHOHHOT0 OUJIeTa

MUHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCUIMCKON OEJEPALINN
OEIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OGPA30OBATEJIBHOE YUPEXIEHWE BBICIIEI'O
OBPA30BAHIA
«MOCKOBCKH MOJMTEXHAYECKHWI YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)
§

dakynpTeT HHPOPMAITMOHHBIX TeXHOJIOTHH, Kadhenpa «CMAPT-TexHomorum»
Jucuunnuna «Teopus opranuszanuu SKCIeprUMEeHTa»

Hanpasnenue noarorosku: 09.03.01 «MudpopMaTuka 1 BEIYUCIATENbHAS TEXHUKA
OII (mpoduiip): «Kubephuznaeckne CUCTEMBI

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OCHOBHBIE 33/1a41 ¥ HAIPaBJICHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH.

2. OTnuuuTeNnbHble OCOOCHHOCTH HCCIEIOBAaHHUS MPOIECCOB € (PYHKIUMOHAIBHBIMA |
CTaTHCTHYECKHMU CBS35IMU ONPE/ICIAEMBIX [TapaMETPOB.

3. Pemts 3anauy

Haiitn Hecmeniennyto onieHKy aucrnepcuu Dy, eciau N onbIToB paBHO 2; x1=10; X2=12
CocraButrens pou. Ocekun C. I1.

YTBepKIeHO Ha 3aceaHUU KaQeaphl « » 201 r., npotokois Ne

3aB. kadeapoii / /

BapuaHTBI 3K3aMeHALIMOHHBIX OMJIETOB MO JMCHUIJIMHE
«Teopusi opranu3anuu IKCIIEPUMEHTAN:

SK3AMEHAITMOHHBIN BUJIET Ne 2

1. Posb 1 3HaueHHE 3KCIIEPUMEHTATBHBIX UCCIEA0BAHUM 111 HAYYHOM U MPAKTUYECKOM
NEATEIIbHOCTH.

2. DopMbI, XapaKTEPUCTUKN U YHCIIOBBIE OLIEHKU I'€HEePATbHOM COBOKYITHOCTH U BHIOOPKHU U3
Hee. HecMemeHHOoCTh OLIEHOK YMCI0BOM XapaKTEPUCTUKHU Ha IPUMEPE LEHTPAIBHOTO MomeHTa 11
MopsiKa.

3. Pemnts 3amauy

[Ipn u3MepeHnn NIyMOBOTO CHTHAJIA, MOCTYIMAIOUIEr0 Ha BXOJ PAJAMOINPUEMHOTO YCTPOMCTBA,
pazMax mrymoBoro Hampspkenust Uy Ha dkpaHe ocumiorpada coctaBun 6 MkB. Ilombsysick
nmpaBujioM «30», JaTh MPUOTMKEHHYIO OIICHKY CpeIHed MOIIHOCTH (IYKTYallMOHHOMN
cocrasstoteii Dy = oy, B?

BK3AMEHAIIMOHHBIN BUJIET Ne 3

1. OcHoBHBIE 3371291 ¥ (OPMBI TPOBEICHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH.
2. Hcnons3oBanue pacnpenencHus duiepa B HAydYHbIX uccienoBanusx. Llenu u
0COOEHHOCTH TPOBEICHUS TUCIIEPCHOHHOTO aHayn3a (Ha mpuMepe J1ad. pao.).

3. Pemnts 3amauy

Kaxum 06pa3oM n3MeHUTCS HHTEpBaIbHAs OLIEHKA IIPHU YBEIMUYEHUH YKcia ONBITOB € 2 10 10?
OtBer 000cHOBaTh. [IpuBECTH YHCIOBYIO OIICHKY.

BK3AMEHAIIMOHHBIN BUJIET Ne 4
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1. OcHOBHBIE 3Tallbl MJIAHUPOBAHUS M OPTaHU3ALNU YKCIIEPUMEHTA.

2. Meton HauMeHbIINX KBaapaToB Ha miockoctd (MHK-perpeccus). ITopsnok npoBeaeHus
perpeccMOHHOrO aHaau3a (Ha mpumepe jad. pao.).
3. Pemmts 3anauy

Hcxons u3 THIoTe3sl 0 paBHOBEPOSTHOM UCXOJIE UCIIBITAHUM, OLICHUTH BEPOATHOCTD I1OIAIaHUS
CIly4ailHOM BETMYMHBI X B MHTEPBAI 0T 7 70 8. I'paHuIIbl 001aCTH MTPOBEACHUS UCTIBITAHUI
npoctuparotcs ot 5 1o 105.

DK3AMEHAILIMOHHBIN BUJIET Ne 5

1. [TocTpoenue Mozenu uccieayeMoro npouecca. Busbl u pe3yabTaThl MOJASTUPOBAHMUSL.
2. Pacnpenenenue [Tupcona. [IpoBepka rumoTe3sl 0 HOpMaIbHOM 3aKOHE pacipeieliCHuUs.
Kpurepuu, ucnosibzyembie pu NpOBEPKE TUIIOTE3bI O HOPMAIBHOM 3aKOHE PACIIPECIICHHUS.

3. Pemnts 3amauy

OrnpenenuTh BEpOSATHOCTh NOMAaHUsl CIIy4aitHOM BEJIMUMHBI X B uHTEepBaJ ot 0 10 6, ecnu
W3BECTHO, YTO My =3, a OlleHKa aucnepcuu D = S2=1,

DK3AMEHAIIMOHHBIN BUJIET Ne 6

1. Meroanka mpoBeACHUS IKCIIEPUMEHTAIBHBIX ucciaeaoBanunil. O0paboTka pe3yabTaToB
OTIBITOB.

2. OcobeHHOCTH, 32/1a41 U 3Talbl SKCTPEMATILHOTO dKCTiepuMenTa. HaxoxieHue rpaaneHTa
(grad y) mo MaTeMaTH4ecKOd MOJICITH, MOJyYCHHON MeToJaMH (DaKTOPHOTO IKCIICPUMEHTA.

3. Pemts 3anauy

Bo ckoibKO pa3 M3MEHUTCS MIMPUHA JJOBEPUTEIBHOTO UHTEpBaia pu Pyos =0,95, ecnu uncio
onbIToB N=2, pudeM B OJIHOM CIIydae AUCIIEPCHS 6> CIIydaitHOi BEeTMYUHBI X H3BECTHA, A B
JPYroOM — ee OlleHKa S — onpe/eNnseTcs B ONbITe. 3HaUeHNe MapaMeTpa t, U pacmpeneneHus
I"aycca paBuo 1,96, a st pacnpenenenus Cterogenra — t=12,7.

SK3AMEHAIIMOHHBIN BUJIET Ne 7

1. [TnanupoBaHue SKCIIEPUMEHTA MIPHU MPOBEACHUN HAYYHO-HUCCIIEI0BATEILCKUX PaloT.
2. PannomusupoBannsiii miaH. Llenb, 0COOEHHOCTH U TPUMEPHI TPAKTUIECKOTO
HCIOJIb30BaHMs. Ha3HaueHue u npuMeHeHne JIATHHCKOTO KBaapara.

3. Pemts 3a1auy

OmnpenenuTh TpaHUIIbl TOBEPUTEIBHOTO HHTEPBAJa, €CIIU U3BECTHO, UYTO Mx=10, 6,=1 mpu yucie
omnbiToB N=20. JloBepuTenbHas BeposTHOCTb Pros= 0,90 (t= 1,73). Pactipenenenue - HopMaabHOE.

BK3AMEHAIIMOHHBII BUJIET Ne 8

1. CocTaB u pe3yJIbTaThl HAYYHO-HCCIIEIOBATEIBCKUX Pab0T. 3HAUCHNE IKCIIEPUMEHTA.
2. Oco0eHHOCTH U 3Tallbl METO/Ia KPYTOTO BOCXOK/ICHHUS MTPH MOMCKE ONTUMATbHBIX
YCIIOBU.

3. Pemnts 3amauy

[Ipu u3MepeHuH 3JIEKTPUUYECKOr0 COMPOTUBIEHUS R, MCMONIB3YIOTCA BOJBTMETP M aMIEpMETpP C
OTHOCHTEJIBHOH TIOTPemHOCThI0 & = 4%. McHomb3ys COOTHOIIEHHE: OR’ = Gu’+ Gi%, OLEHHUTH
BEJIMYMHBI BO3MOXKHOI aOcomoTHOM A U OTHOCUTENbHON & morpemHocteld. HW3mepenus
MIPOU3BOJIATCS B OKPECTHOCTAX OTMETOK «1,0» 1 «10,0» mkansl (T.e. 3HaueHuto R, pauomy 1000
Owm, moryT cootBercTBOBath 1 B ripu 1 mA u 10,0 B ipu 10,0 mA). IlokazaTs rpaHuIlbl, B KOTOPBIX

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

BK3AMEHAIIMOHHBIN BUJIET Ne 9

1. Meroanueckue OCHOBBI HAay4dHBIX HCCIeIOBaHUW. CTAallMOHAPHOCTP U 3PrOJAUYHOCTh
CIIy4alHBIX IPOLIECCOB. YUET CTOXAaCTUYECKOW CTPYKTYpBl IIPU MOZCIMPOBAHUU CIy4aWHBIX
IIPOLIECCOB.
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2. [Ipeanoceuiku moctpoeHus: apoOHOro ¢akropHoro raHa. OOIMI BUA perpecCHOHHON
MOJIENH, TeHEepUPYIOLIee COOTHOIIEHUE U ONpeIeNIomuil KoHTpacT Ha npumepe DD Tuma 2372,
3. Pemnts 3amauy

W3BecTHO, 4TO K03 GUIMEHTHI IPSIMO 1 00paTHO# perpeccuu paBHbl: byx = 0,11; byy=9,0. Uto
MO’KHO CKa3aTh O CTENIEHH KOPPEJIALUOHHON cBsA3U? JlaTh OLIEHKY.

9K3AMEHAHHOHHBIﬁ BUJIET Ne 10

1. [TocTpoeHue Mmoienu UcciieayeMoro nporecca.

2. OmpeneneHue COCTOATENBHOCTH, S(PPEKTUBHOCTM M HECMEIICHHOCTH Ha IpUMeEpe
TOYEYHBIX OLIEHOK T'€HEPAIbHBIX COBOKYMHOCTEH. BEpOATHOCTHBIN M CTATUCTUYECKUN MOAXOJbI
MIpY ONPEEICHUN TPaHULl MHTEpBaja IPHU 3aJaHHON BEPOSTHOCTH.

3. Pemts 3amauy

Haiiti mi10THOCTE BEPOSITHOCTH, €CJIIM CiTy4aiiHas BeJIM4rHa [| pacipeneneHa ciydaiiHpIM o0pa3oM
B uHTepBaie ot 0° 1o 360°. OueHnTs BeposATHOCTH Nonananus [i B cextop 0° - 15°.

SK3AMEHAIIMOHHBIN BUJIET Ne 11

1. [Toctpoenue monenu uccneayemoro mpoiecca. OcHoBHbIE BUIBI Mojieneid. [lonsaTue
«XOPOIIO» U «IUTOX0» OPTraHN30BAHHOW CUCTEMBI. YUeT IIPH MIAHUPOBAHUH OTIBITOB.

2. CMmenianHbIf MOMEHT BTOPOTO MOPSAKA. 3HAUCHUE JJIsl PeIICHUS IPAKTUUECKUX 3a/1a4.
Henu u 3agaun KOppEISIMOHHOTO aHaIM3a (Ha nmpuMepe J1ad. pao.).

3. Pemuts 3amauy

Tpu 3aBoa MPOU3BOAST IEKTPOHHBINA MPHOOP. B roToOBOM M311€IMU MCTONB3YIOT 10 IPUOOpPY OT
kaxnoro 3aBoja: Al, A2, A3. Haagexxnoctb pabotsl npubopa Al cocrasiser 0,9; A2 - 0,7; A3 -
0,9. OnpenenuTh HAIEKHOCTH IEKTPOHHOTO MPUOOpa, €CIM U3BECTHO, YTO OH BBIMJIET U3 CTPOS B
cllydae OJIHOBPEMEHHOI'O OTKa3a BceX Tpex MmpubopoB. Kak M3MEHHUTCS BEpOSITHOCTh OTKa3a Mpu
YBEJIMUEHUH YKciIa 3TUX NPUOOPOB ¢ 3 10 5 pH YpOBHE HAAEKHOCTU Kaxkaoro 0,97

SK3AMEHAIIMOHHBIM BUJIET Ne 12

1. OcHoBHbIE BU/IbI MOJIeNIel. Pe3yabpTaTel MOJICIMPOBAaHUS HCCIIEyeMOro mpoliecca.

2. Oco0eHHOCTH MPOBEACHUS ONBITOB C JETEPMUHHUPOBAHHBIMU U TU(PY3HBIMU 00BEKTAMHU.
JinddepennunanbHblif 3aK0H pacrpesieleHus B ciiyyae OTCYTCTBUS HHPOpPMaIUU 00 00BbEKTe.

3. Pemts 3a1auy

OmnpejenuTh CPEIHIO MOIIHOCTh  (IyKTYallMOHHOM —cocTaBisiomel ow’, B?  ecim
KOppesIMoHHas GYHKIIMS CTallMOHAPHOTO ciydaitHoro nporecca B([) umeer Bua: B([1) = Ume”
“<Hcos [pll, raeUm = 10, B; (=10 "4, mMxc™; [p = 1,3x10 ~4, pan cex . B xozme nposenenus
BEIUHCIIEHNH ydecTh, uto B([] = 0) = D, raeD = 2.

SK3AMEHAIIMOHHBIN BUJIET Ne 13

1. Mertoanka MpoBeAeHUs SKCIIEPUMEHTAIBHBIX UCCIIE0OBAHUI.

2. OcobenHocTr 0JHO(PAKTOPHOTO U MHOTO()aKTOPHOT 0 3KciepuMeHToB. [IpuBectu npumepsl
wianoB. Oco6ennocT npuMeHuMocTH [P unn 1DD.

3. Pemts 3a1auy

Onpenenuts CMEIIEHHYI0 M HECMEIIEHHYIO OLEHKM aucrnepcuu Dx, ecin B 2 UCXOAax BBINAIH
uugpsl 4, 6.

SK3AMEHAIIMOHHBIN BUJIET Ne 14

1. MeToauka SKCIEpPUMEHTANbHBIX HccienoBanuii. OcobeHHocT 00pabOTKU pPE3yinbTaTOB
OTIBITOB.
2. [IpeanochUIKy MOBBIMIEHUS] TOYHOCTH MPHU IJIAHUPOBAHUU 3KcriepuMeHTa. OnpeneneHue

HavaJIbHBIX MOMEHTOB OJTHOMEPHOTO pacnpeneneHus. OcoOeHHOCTH OIIEHKH CPETHUX 3HAYCHHUH T10
aHCcaMOJTI0 peanu3aluuii, OTINYKUEe OT YCPEJHEHUS IO BPEMEHHU.
3. Pemmts 3amauy
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Onpenenutb K03 PUITUEHTHI perPEeCCHOHHON MOACIH, €CITH OTKJIMKHK TIpH TipoBeneHun [1DD tuna
22 paBHbI: y1= 15; yo= 10; ya= 1; ya= 7.

BK3AMEHAILIMOHHBII BUJIET Ne 15

1. Oco0eHHOCTH M BaKHEHIIIHME 3TAIbl KOHTPOJISI KAYeCTBA Ha MIPOU3BOCTBE.
2. JpoOHbIii akTopHBIH M1aH. [IpeArnockuIKy MOCTPOSHHS TIaHa.
3. Pemnte 3amauy

Kakum 00pa3oM M3MEHHUTCS MHTEpBalbHAsl OLCHKA MPH YBEIWYEHUH 4ncia onbIToB ¢ 4 no 100.
OtBer 000cHOBaTh. [IpuBeCTH YUCIOBYIO OLICHKY.

AK3AMEHAILIMOHHBIM BUJIET Ne 16

1. MeTpooruueckoe ooecreueHue 3KCIepUMEHTa.

2. Br10op 11eHTpa TU1aHa ¥ oTpeiesiCHUEe BEJIMYMHBI MHTEpBaia BapbUPOBaHUs (PaKTOPOB.
Omnpenenenre ypoBHS (GaKTOPOB U TTOBEPXHOCTH OTKIHKOB.

3. Pemnts 3amauy

[Ipu m3MepeHHH MIyMOBOTO CHTHAJA, MOCTYMAIOIIET0 HAa BXOJ PAaJUONPHEMHOTO YCTPOMCTBA,
pazMax mrymoBoro Hampspkenuss Uy Ha 3kpaHe ocumpiorpada coctaBun 6 MkB. Ilombsysick
npaBwiIoM «306», JarTh MPUOIMKCHHYIO OICHKY CpeIHed MOMHOCTH (IyKTYal[MOHHOMN
cocTtaBJiistroneit Dy = sz, B2

BK3AMEHAILIMOHHBIM BUJIET Ne 17

1. [TapannenbHbie ONMBITH U UX paHgoMu3alus. [locTpoeHre TaTHHCKOTO U TPEKO-
JATUHCKOTO KBaAPATOB IPH PAHAOMH3ALIUH.

2. Hcnonp3oBanue pacnpenenenus [lupcona npu mpoBepKe THIoTe3bl 0 HOPMAIBHOM 3aKOHE
pacmpeneneHusl.

3. Pemuts 3anauy

Kakum 00pa3zoM M3MEHHTCS MHTEpBalbHAs OLEHKA MPH YBEIMUCHWU YHCIA OMBITOB C 2 10 16?
OTtBeT 060cHOBaTh. [IpUBECTH YNCIIOBYIO OLIEHKY.

SK3AMEHAIIMOHHBIN BUJIET Ne 18

1. Pobactueiii ananu3. Meroa Taryuu.

2. 3aBUCUMOCTh YHCJIa YpOBHEH (DaKTOPOB M MOpAJIKAa MNOJUHOMUAIBLHOW MOJENHU NpU
IPOBEECHUU TOJHOTO (DaKTOPHOTO HKCHEPUMEHTA. MOIHOCTh KpUTEpUs TpU PpEIICHUU
CTaTUCTUYECKHUX 3a/ad.

3. Pemnts 3amauy

Hcexons 3 runoressl O paBHOBEPOSITHOM MCXOJE MCIBITAHUM, OLIEHUTh BEPOATHOCTD MONAJaHUS
cllyyailHOM BeIMUYMHBI X B MHTepBal oT 17 no 18. I'paHuisl o6iacTy MpoBEAEHUS MCIBITAaHUM
npocrtuparotes ot 5 go 105.

SK3AMEHAIIMOHHBIN BUJIET Ne 19

1. [IporpamMHBbIe U anmapaTHble cpeicTBa TexHoJoruu «Big Datay npu npoBeieHMM Hay4YHBIX
HCCIIE0BAHMM.

2. [ToHATHE OPTOTOHATIBLHOCTH MPU NOCTPOCHUH TIJIaHA SKCIIEPUMEHTA.

3. Pemts 3amauy

Onpenenuts BEpOSITHOCTH MONAAAHNS CIy4aliHON BEIMUMHBI X B UHTEpBaa oT 10 1o 16, ecnu
HM3BECTHO, 4TO Mx =13, a OIIeHKa JINCIePCHH D = S§%=1.
OK3AMEHAIIMOHHBIN BUJIET Ne 20

1. Oco00EeHHOCTH KOMITBIOTEPHOTO BU A MOJICTUPOBAHHS.

2. Pacnpenenenne CtproieHTa. 3Hau€HUE I PEIICHUs MPAKTHUECKUX 3a1a4. OnpeneneHue
YPOBHS 3HAYUMOCTH TIPH MPOBEPKE THIIOTES.

3. Pemnts 3amauy

37



Bo ckonmbko pa3 M3MEHHTCS MIUPUHA JOBEPHUTEIBHOTO MHTEpBajia Tpu Phes =0,95, ecnu umcio
onbIToB N=2, IpyueM B OJJHOM CITydae JUCHepCHs 6> CIy4aitHOi BEeMYUHBI X H3BECTHA, a B IPYTOM
— ee orleHKa S? onpe/enseTcs B ONbITe. 3HaUeHHe TapaMeTpa t,. g pacnpesenenns I'aycca paBHO
1,96, a nns pactipenenennst CterofenTa — t;=12,7.

SK3AMEHAIIMOHHBII BUJIET Ne 21

1. Oco6eHHOCTH MaTeMaTHYECKOro BUAA MOJICIIMPOBAHUS.

2. [leHTpanbHbIi KOMIIO3ULIMOHHBIA OpPTOTOHAIbHBIA IUIaH. IlOpsaoK MonMHOMA, 4YHCIIO
ypoBHEeH (akTOpoB. 3HaUEHHUE /7S pEILIEHUs TPAKTUYECKUX 3ajad.

3. Pemmts 3amauy

OmnpenenuTh TPaHuUIlbl JOBEPUTEIHLHOTO HHTEPBAJA, €CIIM M3BECTHO, YTO Mx=10, 6x=1 mpu uncie
onbiToB N=20. JloBepurenbHas BeposTHOCTh P0:=0,90 (t= 1,73). Pacnpenenenue - HopMaabHOE.

DK3AMEHAILIMOHHBIM BUJIET Ne 22

1. OCOOEHHOCTH CTaTUCTHYECKOTO BU/Ia MOJICTTUPOBAHHS.

2. IIpoBepka agexkBaTHOCTH Mozenu. OLeHKa 3HAYUMOCTH KO03()()UIIMEHTOB pPerpecCHOHHOMN
mojenu. [IpakTiuueckoe mpruMeHeHHE TPU PEIICHUHN BEPOSATHOCTHBIX 3a/1ad.

3. Pemuts 3amauy

Hatitn HecMemeHHyto onieHKy quctepcuu Dy, ecirt N onbITOB paBHO 2; X1=20; X2=22.

SK3AMEHAIIMOHHBIN BUJIET Ne 23

1. OcobenHocTH (PU3NYECKOTO BH/Ia MOJCITHPOBAHHUS.

2. Lenu 1 3agaun KOppeNSIIIMOHHOTO aHanu3a (Ha npumepe y1ad. pad.). [IpoBepka 3HaUMMOCTH
KO3 pHIIMEHTa KOPPEISAIUY MIPH MTPOBEACHUN KOPPEISIIMOHHOTO aHAJIN3A.

3. Pemuts 3anauy

N3BecTHO, uTO KO GUIUEHTHI IPIMON 1 00paTHO# perpeccuu paBHbL: b yx = 0,1; b xy=9,6.
UTo MOXKHO CKa3aTh O CTEIICHH KOPPEISAIMOHHOM cBsi3u? J[aTh YHCIOBYIO OIICHKY.

SK3AMEHAIIMOHHBII BUJIET Ne 24

1. OcobeHHoCcTH BBIOOpa KpUTEPUEB 1MOA00US IPU (PU3UIECKOM MOJIETUPOBAHUH.
2. Kpurepnit @umiepa rnpu peeHny 3a1a4u O paBEeHCTBE TUCIIEPCHN.
3. Pemnts 3amauy

Haiit mi10THOCTH BEPOSTHOCTH, €CIIM CITydaiiHasi BeTMYMHA [ | pacmpeseneHa caydailHbIM o0pa3om
B unTepBaie ot 0 1o 2], OneHuTh BeposITHOCTH nonafganus [1j B cextop 116 - [1[1[]4.

AK3AMEHAIIMOHHBII BUJIET Ne 25

1. MeTton pa3mepHOCTH IIpH BbIOOpE Kputepues noaodus. Ilpusectu npumMepsi.
2. Omnpenenenue 00J1aCTH SKCTPEMyMa IPU peaIn3alui CUMIUIEKCHOTO MJIaHUPOBAHUSL.
3. Pemuts 3amauy

Tpu 3aBoa MPOU3BOASAT IEKTPOHHBIN NMPHOOP. B roToBOM M31enMu NCHONB3YIOT 110 IPUOOpPY OT
kaxxaoro 3aBoaa: B1, B2, B3. HagexxaocTh paboTsl mpubopa B1 cocrasnser 0,8; B2 - 0,7; B3 - 0,9.
OnpenenuTs HaJKHOCTb AIEKTPOHHOIO MPUOOpA, €CIM M3BECTHO, YTO OH BBIWJET U3 CTPOS B
cllydae OJHOBPEMEHHOTO OTKa3a BCeX Tpex MpuOopoB. Kak M3MEHUTCS BEpOATHOCTh OTKa3a MpH
YBEITMYEHUH YHCIIa 3TUX IpUOOpPOB ¢ 3 10 6 mpu ypoBHE HAJIE)KHOCTH Kaxkaoro 0,97

BK3AMEHAILIMOHHBIM BUJIET Ne 26

1. [lepcrieKTHBBI M OCHOBHBIE HAIpPABIIEHUS Pa3BUTHUSI COBPEMEHHBIX CHUCTEM 00pabOTKU
naHHbIX. «Big Datay.
2. [Tonubiit paxTopHsbii iaH. [Topsnok npoBeaenus sxcnepumenTa. [lomuron u

rucTorpamma pacrpenenenus. Beidop uncia paspsaos. @opmynsl bpykca u Xaiiuxonpaa (1o
Marepuaiam j1ad. paboThl).
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3. Pemnts 3amauy

OnpenenuTh CPEJHIO MOIIHOCTH  (DIYKTYallMOHHOHM cocTapisiomedl ow?, B2 ecmm
KOppesaiuonHas GyHKIIMsS CTallMOHAPHOIo ciydaitHoro mpomuecca B([) umeer Bua: B([1) = Ume”
“Heos [pll, raeUm = 1, B; 1=14,1x10 ~4, mxc?; [p = 1,1x10 4, pag cex 1. B xone nposenenns
BBIYHCIICHUH ydecTh, uto B([] = 0) =D, reD = 62,

DK3AMEHAILIMOHHBIM BUJIET Ne 27
1. Ilopspok  mpoBeneHUs  PaHAOMHU3ALUU [PU  PEeAIM3aLUU  SKCIEPUMEHTAIbHBIX
uccienoBanuii. Ilpusectr npumMepsl NCNOJIB30BaHUA JJATUHCKUX U I'PEKO - JJATUHCKUX KBaJIpaToB.

2. ITepexon ot 1D x LKPII. IIpeanoceuiku. Peanuzamus. Beibop pasmepa «3BE3IHOTO»
ieyva.
3. Pemnts 3amauy

OnpenenuTh CMEMICHHYIO U HECMEIIEHHYIO OIIEHKU quctepcuu Dy, eciiu B 4 ©cxo1ax BBITATH
uudpsr: 2, 3, 1, 2.

DK3AMEHAILIMOHHBII BUJIET Ne 28

1. PobacTHOe mmannpoBaHue Ha OCHOBE METOAOB Taryum.
2. Omnpenenenue s3kcrpemyMa npu peanuzanuu LIKPIL. [Topsgok maTemaTnyeckoi Moaenu.
3. Pemts 3anauy

OnpenenuTs CMEIIEHHYIO M HECMEILIEHHYIO OLEHKU aucnepcuu DX, ecii B 2 onbITax BhINAIN
udpsl 7 1 9.

SK3AMEHAIIMOHHBIM BUJIET Ne29

1. Br16op kputepues nmogoous npu GU3NIECKOM MOJICTUPOBAHHH.

2. Omnpenenenne 3KCTpeMyMa MPH PEIISHUH 331a4 ONTUMHU3AIMHA. METO bl TOCTPOCHHS
MaTEeMaTHYECKON MOJICIIH U €€ TIOPSIOK.

3. Pemuts 3amauy

OmnpenenuTs CMELIEHHYI0 U HECMELIEHHYI0 OLEHKHM aucnepcuu Dy, ecau B 2 OmbITax BbINAIN
uugper 49 u 51.

SK3AMEHAIIMOHHBIM BUJIET Ne30

1. Bosmoxnoctu pecypca STATISTICA nmpu npoBeieHNN Hay4YHBIX MCCIIEN0BAHUM.

2. [TocTpoeHne perpecCHOHHON MOJEIH 110 PE3YJIbTaTaM ONbITOB. I10psIok MaTeMaTnyecKon
MoJiend. JIaTh MOsICHEHUS ¢ UCTIOJIb30BAHUEM MaTepUaIoB J1ab. pad.

3. Pemuts 3a1auy

OnpenenuTth OLIEHKY MaTEMaTUYECKOTO OKUJIaHUS, & TAKKE CMEIICHHYIO U HECMEILIEHHYIO OLIEHKH
mucnepcuu Dy, ecnu B 3 onbITax Beinainu udpst 7, 8 u 9.
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l'[epeqeﬂb TEM IK3IAMCHAIIHOHHBIX BOIIPOCOB 110 JUCHUIIJIMHE

«Teopust opranu3anyu 3KCePUMEHTa»

TexcT BOmpoca

Koa xomnerennun

Posib m 3HaueHME 3KCNEPUMEHTAJBHBIX HCCICIOBAHUN 11 HAYYHOW M
MPAKTUYECKOU IeSITETbHOCTH.

OIIK-5; OIIK-6; TIK-1

OcHOBHBIE 3ama4d  H
HUCCIIENOBAHUMN.

GOopMBI  TIPOBEICHUS  AKCIIEPUMEHTAIBHBIX

OIIK-5; OIIK-6; TIK-1

OCHOBHBIC 3TaIIbI IJIAaHUPOBAHUA U OPraHu3aluu S5KCIICPpUMECHTA.

OIIK-5; OIIK-6; TIK-1

Meronuka MPOBEACHUS IKCIIEPUMEHTAIBHBIX HccaeaoBanuii. OO0paboTka
pe3yJabTaTOB OIBITOB.

OIIK-5; OIIK-6; I1K-1

HOCTpOGHI/Ie MOZCIIN UCCIICAYEMOT'O ITpoLecca. OCHOBHBIC BUABI MOJICTICH.
P€3yJII)TaTI>I MOACIIMPOBAHUA.

OIIK-5; OIIK-6; IIK-1

3HaueHue U CYITHOCTb MOACIIUPOBAHUA KaK MCTO/Ja HAYYHOI'O ITIO3HAHUA.

OIK-5; OTIK-6; K-1

OcobenHocTu KOMIIBIOTCPHOI'0, MAaTCMATHUYCCKOI'O, CTATUCTHYCCKOIO H
(1)I/I3I/III€CKOI‘O BUJ0OB MOJCIIMPOBAHUS.

OIIK-5; OIIK-6; IIK-1

3HaueHHUE KpUTCPUCB HO,I[O6I/I$I IIpu p€ain3alluii MOACIUPOBAHUA.

OIIK-5; OIIK-6; ITIK-1

«Meron pa3MEpPHOCTH IIPU ONPEIEICHUN KPUTEPUEB M1O100US.

OIIK-5; OTIK-6; MK-1

MeTpOJ'IOFI/I‘ICCKOC obecrneueHue 9KCIICPUMCHTA.

OIIK-5; OIIK-6; IIK-1

OcoOeHHOCTH U Ba)KHEHIIUE 3TAIbl KOHTPOJIS Ka4eCcTBa Ha IIPOU3BOJICTBE.

OIIK-5; OTIK-6; TK-1

HOCTpOGHI/IC I'pCKO-JIATUHCKOI'O0 KBaZipaTa Ipu paHa0MU3alluu.

OIIK-5; OIIK-6; IIK-1

WuTterpanbHblil v auddepeHnnanbHbli 3aK0HbI pacipeeIeHus.

OIIK-5; OIIK-6; IIK-1

Brramcnene MaTreMaTHYeCKOT0O OKHUJaHUAg U AUCTICPCUU.

OIIK-5; OTIK-6; TK-1

OHpeI[eJ'ICHI/IC BCPOATHOCTHBIX OLICHOK.

OIIK-5; OIIK-6; IIK-1

[TocTpoeHue TOBEPUTEIBHOTO HHTEPBAJIA.

OIIK-5; OTIK-6; TK-1

HOCTpOCHI/IC PErpeCCUOHHBIX MOI[CJ'IGIZ, OIICHKA 3HAYUMOCTH.

OIIK-5; OIIK-6; IT1K-1

Pobactusiif ananusz. Meron Taryun.

OIIK-5; OIIK-6; IIK-1

Pacnipenenennie ®uiiepa npu OLEHKE aI€KBATHOCTH MOJIEIH.

OIIK-5; OIIK-6; IIK-1

Pacuer ko3¢ punmenta koppensum.

OIIK-5; OIIK-6; ITIK-1

CocraBiieHHe MaTpULbI TUTAHUPOBAHUS.

OIIK-5; OIIK-6; IIK-1

Pacuer k03¢ puMeHTOB MaTeMaTHYECKON MOJEIIH.

OIIK-5; OIIK-6; IT1K-1
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Martpuna ninanuposanus LIKPII.

OIIK-5; OIIK-6; IIK-1

IIpumep wucnonb3zoBanuss LIKPII mpu onTumu3anuu TEXHOJIOTHYECKOTO
pouecca TePMUUECKOI0 OKCUANPOBAHMUSL.

OIIK-5; OIIK-6; I1K-1

HOCTpOCHI/IC CHUMILJICKCA.

OIIK-5; OIIK-6; I1K-1

Orenka afeKBaTHOCTA MOJIENH.

OIIK-5; OIIK-6; TIK-1

CrnaxuBaHue U MCTOJ HAMMCHBIINX KBAaJApPaTOB.

OIIK-5; OIIK-6; I1K-1

OneHuBaHue CpeHUX 3HAYEHUH U JUCTIEPCHUIL.

OIIK-5; OIIK-6; TIK-1

PerpeccronHbIil aHanu3: JIMHERHBIE MOJEIH.

OIIK-5; OIIK-6; TIK-1

PeI‘peCCI/IOHHHﬁ aHaJIN3: HeJIMHEHMHBIC MOJICIIH.

OIIK-5; OIIK-6; IIK-1

OneHuBaHuE OJJHOMEPHOMU IUIOTHOCTHU paclpeeIeHus.

OIIK-5; OTIK-6; MK-1

OneHuBaHuE KOPPEIALUOHHBIX (PYHKIIHUH.

OIIK-5; OIIK-6; IIK-1

[TonHbIi pakTOPHBIN IUIIAH.

OIIK-5; OTIK-6; MK-1

JpoOHble peruIuKy 1 HETIOJIHbIE OJOKH.

OIIK-5; OIIK-6; IIK-1

Bosmoxnoctu pecypca «STATISTICA»

HUCCJIETOBAHHM.

IJIs OPOBCACHUST HAYYHBIX

OIIK-5; OIIK-6; I1IK-1

[TepcnieKTHBBI 1 OCHOBHBIE HAINIPaBJICHHUS Pa3BUTHs COBPEMEHHBIX CHCTEM
o0paboTku gaHHbIX. «Big Datay.

OIIK-5; OIIK-6; ITIK-1

[IporpaMMmHBIe W ammapaTHble cpeiactBa TexHonoruu «Big Data» mpwu
PELICHNH aKTyaJIbHbIX 3a/1a4 Hay4HbIX UCCIIEIOBaHUI.

OIIK-5; OIIK-6; ITIK-1

IpumepHbIii NepeveHb TeM HokiaanoB (nmpesentamuii) (OIK-5; OIK-6; ITK-1)

1. Pons u 3HaueHue SKCIICPUMCHTAJIbHBIX HCCIIEAOBAaHUM 1A Haquoﬁ n HpaKTquCKOﬁ
ACATCIIBHOCTH.
2. OcHOBHBIC 3aga4u u (I)OpMBI MMPOBECACHU SKCIICPUMCHTAJIbHBIX HCCJIeIOBaHUM.

3. OCHOBHBIE STaNbl INIAHUPOBAHMS ¥ OPTaHU3AIIMI SKCIIEPMMEHTA.
OTIBITOB.
MOJIEIIUPOBAHMSL.
MOJIEIIUPOBAHMSL.

8. 3HadecHUE KPpUTCPUCB l'IOI[O6I/I}I pu peajindaliliui MOACIINPOBAHUA.

9. «Mertoxa pasMepHOCTHY» TIPH ONPENEIEHUH KPUTEPHEB MOA00US.

3HadeHUEe U CYITHOCTb MOACIIMPOBAHUA KaK MCTO/Ja HAYYHOI'O ITO3HAHUS.

Mertoauka MMPOBCACHUA SKCICPUMCHTAJIbHBIX HCCIIEOBaHUIA. O6pa60T1<a PE3YyIbTAaTOB

[Toctpoenue Mopenu ucciaeayemoro rmnporecca. OCHOBHbIE BHJIbI Mojeneil. Pe3ynbrarsl

OcobeHHOCTH KOMITIBIOTEPHOT'0, MATEMATUICCKOI'0, CTATUCTUYCCKOTO U (1)1/131/1'—1601(01"0 BHUI0B
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

Mertponoruueckoe obecreueHrue 3KCIepuMeHTa.

OcoOeHHOCTH U Ba)KHEHIIUE 3TaIlbl KOHTPOJIS KauecTBa Ha MPOU3BOCTBE.
ITocTpoeHune rpeko-1aTHHCKOrO KBajipaTa NPy paHIOMHU3aLNH.
WuTerpanbublit 1 qudepeHranbHbli 3aKOHbI pacpe/leIeHHUs.
Bbluncnenre MaTeMaTUH4eCKOTO 0KMIaHUS U IUCIIEPCUN.
Onpenenenne BEPOSITHOCTHBIX OLEHOK.

[TocTpoeHne JOBEPUTENILHOTO UHTEPBAIA.

[TocTpoeHune perpecCuOHHBIX MOJEINEH, OLIEHKA 3HAYUMOCTH.
PobGactHbiil ananu3. Meroa Taryuu.

Pacnpenenenue @uiiepa pu OLCHKE acKBATHOCTA MOJCIIH.
Pacuet xoaddummieHTa Koppesuu.

CocraBiieHHE MaTPULbI TUIAHUPOBAHUS.

Pacuer koadduineHTOB MaTeMaTH4YECKONH MOJICIH.

Marpuna mianupoanus LIKPII.

[Ipumep wucnonw3oBanust LKPII npu onTtuMuzanvu  TEXHOJIOTHMYECKOTO
TEPMHYECKOTO OKCUIUPOBAHMUS.

[TocTpoeHnne cumIuiekca.

Onenka afeKBaTHOCTU MOJIEIH.

CrinaxxuBaHue U METOJ HAMMEHBIINX KBaJpaToB.
OueHuBaHue CpeHUX 3HAYEHUH U JUCTIEpCHUil.
PerpeccuonHslil aHaIM3: IMHEWHBIE MOJIEIIN.
PerpeccnonHbli aHAIN3: HEIMHEWHBIE MOJIEIIN.
OneHuBaHue OJJHOMEPHOM IJIOTHOCTHU pacrpeiesieHus!.
OrneHnBaHNE KOPPEISILIMOHHBIX (YHKIUH.

[TonHbIi GakTOPHBIH MIIaH.

JpoOHbIe perINKy 1 HETIOIHbIE OJIOKH.

BozmoxnocTtu pecypca «STATISTICA» i1 npoBeieHus: HayYHBIX UCCIEA0BAHUM.

mpounecca

HepCHeKTI/IBH U OCHOBHBIC HAIIPpaBJICHUA PA3BUTHA COBPEMCHHLIX CUCTCM O6pa6OTKI/I

naHHbIX. «Big Datay.

[TporpamMHBIe U anmapaTHble cpelicTBa TexHoJoruu «Big Datay npu peleHnn akTyaabHBIX

3a7]a4 HAyYHbBIX UCCIIECTOBAHUM.
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KoHnTpoJsbHble 3a1aHusi o Kypcy

«Teopus opranusanuu 3xcnepumenta» (OIIK-5, OIK-6, ITK-1)

BrinonHenue cryaeHTaMu KOHTPOJIBHBIX 3aJaHUN  CTUMYJIUPYET IIeJICHANPAaBICHHOE
M3Yy4YeHHE AUCHUILTUHBI « Teopust opranu3aiyy SKCIIEpUMEHTa» U M03BOJIAET OOBEKTUBHO OLIEHUTh
KauecTBO YCBOGHHUSI MMM Yy4yeOHOro Marepuajlia Mpu OJHOBPEMEHHOM KOHTpOJIE YPOBHSA
npodeccuoHanbHOM  MOArOTOBKU.  BBIMOMHEHHE  KOHTPOJBHBIX  3aJaHUMl  CHOCOOCTBYET
PUOOPETEHUIO CTYJEHTaMH HABBIKOB CaMOCTOSITENIbHOM 00paboTku MacCUBOB
SKCIEPUMEHTAJIbHBIX JAHHBIX TPU MIMPOKOM HCIOJIB30BAHUM CTAaTHCTHYECKUX METOJIOB
OLICHUBAHUS [MAPAMETPOB U MPOBEPKH TUIIOTES.

Kaxxnas xkoHTposibHAs paboTa JODKHA COAEPKATh TOJMHBIA TEKCT 3a/JlaHds WU TEePEYCHb
UCXOJHBIX JAHHBIX. XOJ PElIeHUS JOHKCH BKIIOYATh B ce0s HeoOXomumbie mosicHeHus. [Ipu
UCIOJIb30BaHUU MaTeMaTUYECKUX (POopMysT HEOOXOIMMO YKa3bIBaTh COOTBETCTBYIOIINE HCTOYHUKHI
U3 MPUJIAraeMoro B KOHIIE paOOThI CIIMCKA UCIIOJIb30BAHHOM JIUTEPATYPHI.

Pabota npeacraBisieTcst Ha craHaapTHBIX JucTax 297 x 210 (A4), rie TeKCT NPUBOIUTCS Ha
OJIHOM cTopoHe nucTa. Ha TUTYyNbHOM NUCTE HEOOXOAMMO yKa3aTh HAUMEHOBAHUE TUCIUILIMHEI,
dbamMuHio (B UMEHUTEIILHOM IaJeKe) M WHUIMAIBI CTYICHTA, a TAKKe MU(p 3a4eTHON KHIDKKH.
Bce paboThl 10IKHBI OBITH JATHPOBAHBI U MOANUCAHBL. HeOpexHO U HEeMPaBWIBHO O(POPMIICHHEIC
3aJlaHus K IPOBEPKE HE JIOMYCKAIOTCSL.

[Tocne mpoBepku mMpernogaBaTeieM M BHECEHHUs CTYJACHTOM HEOOXOIUMBIX HCIIPABICHUN
KOHTPOJIbHBIE PabOThl JIOJKHBI OBITH MPEJICTaBICHBI K 3allUTe, a CTYICHT — JOMYILEeH K
co0ece10BaHuIO MO0 TEMATUKE BHITIOJHEHHBIX 3a/1aHUH.

KonTpoJuanHas padora 1

1. PackpbITh 3Hau€HHE M CYIIHOCTh MOJEIMPOBAHMS KAaK METOJa HAYYHOTO MO3HAHHS.
[lepeuncnuth OCHOBHBIE BHUABI MOJETUPOBAHUS, BBIACTUB OCOOEHHOCTH KOMIBIOTEPHOTO,
MaTeMaTU4eCKOro, CTaTUCTUUECKOT0 M (PU3MUECKOTO BHUIOB MOJEITUPOBAHUS. YKa3aTh BaKHOCTh
BBIOOpAa KpUTEPUEB TOMOOMS TIPH OCYIIECTBICHUM MojenupoBanuu. [lpuBectn mnpumepsl
MPUMEHEHUS] METOJ0B MOJICIIMPOBAHUS MPY PEIICHUH MPAKTUYECKUX 3a/1a4.

2. Onwmcath BaKHEHIIHME STanbl KOHTPOJSI KadecTBa Ha MPOM3BOjCTBe. l[lepeuncinuthb
pelaeMble 3aayd, Ha3BaThb OCHOBHBIE THUIIBI KOHTPOJIBHBIX KapT, yKa3aThb MOPSANOK YCTAHOBKHU
KOHTPOJIbHBIX ITPEIETOB.

3. OOBsACHUTH Ha3HAUCHUE U YKa3aTh MPSAOK peaau3allii paHJAOMHU3ALNN MPU MPOBEICHUN
JKCIIEPUMEHTAJIBHBIX UCCIeA0BaHul. [IpuBecTy nmpuMepsl UCIOJIB30BAHUS JTATUHCKUX U TPEKO —
JIATUHCKHUX KBAJIPaTOB.

4. PackpbeITh OCOOCHHOCTH MCIIOJB30BaHMS METOJa Tarydu mpH MpOBEIEeHUU POOACTHOTO
IJTAaHUPOBaHUA dKCriepuMenTa. [loka3aTe 3HaueHHe METOIa [IJIs PEIICHUS TPAKTHYECKHUX 3a]ad.

Omeemvl Ha sonpocvl Konmponvhoii pabomet 1 He 0ondicHbl 3anumams Ooaee 4 cmp.

KonTpoabHas padora 2

B xone skcnepuMeHTaNbHBIX UccienoBaHuil Obutn peann3oBanbl 20 onbiToB. KoHKpeTHBIE
3HAYCHHMS MTOJYICHHBIX BEIOOPOYHBIX MACCHBOB MPE/ICTABICHBI B BHIE TIepBoi (X7) u BTopoii(Y1)
Ha0It0/1aeMBbIX O€3pa3MepPHBIX BEIHUMH:

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.
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Hcxonuplii MaccMB JTaHHBIX HEOOXOIHMMO MpeoOpa3oBaTh, YMHOXKHUB YHCIIOBBIE 3HAUECHUS
Ka)KJ0U M3 HaOJTF01aeMbIX CITy4alHBIX BEJIMYMH Ha KBaJIpaT COOTBETCTBYIOIIEro kKoddduruenta (G
wi L), onpenensieMoro B COOTBETCTBUU C HMHIMBHIYaJbHBIM HIH(PPOM M3 3aUETHON KHUKKH
crynenta. Jlyis nepBoii 6e3pa3MepHOi BeMMUuHBI ATOT KoddduiueHT (G) paBeH nocneaneii nudpe
mmdpa, a s BTopoit BenuunHbl (ko3dduuuent L) — npeanocneaneii mudpe. Ecau mudpa — 0
(HOMB), TO BMecTO Hee ucnonb3yerca yucio 10. Hanpumep, s mudpa u3 3aueTHOW KHUKKU
«12345) 3Ha4yeHus MepBOH BEMUMHBI JIOJDKHBI OBITH YMHOXEHBI Ha 52 (G=5), a 111 BTOpOii — Ha
4? (L= 4). IIpeobpa3oBaHHbIE MACCHBBI HCXOMHBIX JAHHBIX MOKHO MPEICTABHTh B BUJIE:

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

npeoOpazoBanHbIil MaccuB Y1: 64, 160... 112.

[Tocne BbImONHEHUS TPE0OPa30OBaHKM TPEOYETCs PEIIUTh CIESIYIOIIUE 3a1aUH:

1) JInst  Kaxaol W3  BEIWYMH  OICHHWTH CpeIHHUE 3HA4YeHHS  ( Xu Y ),
cpenHekBaapatuyeckue otkioHeHus [x[u [y[], a Taoke qucnepcuu Dy u Dy.

2) [TocTpouTh JOBEpUTEIbHBIC MHTEPBAIbBI JJIS CPEIHUX 3HAYCHHUH C HAIC)KHOCTBHIO
Pros = 0,9; moBTOPUTH NTOCTpOEHUS NMPHU Pros = 0,95.

3) OneHuTh K03 HUIMEHT KOPPEISIHH I
4) Onpenenuth ypaBHEHUS NPSIMON U 0OOpAaTHOM JIMHEHHBIX perpeccuil.
5) [To pesympraTam myHKTa 4 TOCTPOHWTH TpaduyecKre 3aBUCHMOCTH, OTMETHUB Ha

PUCYHKAX pacCIlOJIOKCHUEC SKCIICPUMECHTAJIbHBIX TOYCK.

6) HJ’IH KaH(HOﬁ N3 BCJIIMYUH IPOBEPUTH THUIIOTEC3y O TOM, YTO €€ OJHOMCPHOC
paciupeaciICHuC ABJIACTCA HOPMaAJIbHBIM.

KonTpoJanHas padora 3

Jlia 1Byx(aKkTOpHOM MOJTMHOMUAIBHON MOJIENIN C BApbUPOBAHUEM BXOIHBIX IEPEMEHHBIX Ha
JBYX YPOBHSIX HEOOXOUMO:

1) ITocTpouTh MONIHBINA (PAaKTOPHBIHN IJIAaH U MIPEJCTABUTh COOTBETCTBYIOLIYIO MaTPUILY
TUTAHUPOBAHMUSL.
2) [TpuBecTn ypaBHEHHUS sl BEIYUCIECHUS KOY(PPHUIUEHTOB HCCIeTyeMOH MOAETH IO

pe3yiabTaTaM U3MEpPEHUN.
3) OrnpenenuTh yCIOBHS MPOBEICHUS OTBITOB.

4) Bocnonb3oBaBmmch NOMy4eHHBIMU paHee (KOHTpoOJibHas paboTa 2) OIleHKaMu
mucnepcun Dy um Dy, OLEHUTh 3HAYMMOCTh PACCUMTAHHBIX KOA((PUIIMEHTOB PpPErpecCHOHHOMN
mozenu. Ilpu mpoBeneHuu BblUMCICHHH BbIOpaTh 3HaueHHe Kodd¢uuumeHta CTbloAEHTa U
ypoBHs 3HaunmocTH o = 0,1. I[ToBroputs Beruncnenus npu o = 0,05.

HatypanpHble  3HaueHUs  JMana3oHa  BapbUpOBaHUS  TOJY4alOT  YMHOXKEHUEM
XapakTepucTHyeckoro ko3dduumenrta, onpeaensieMoro muppom U3 3a4eTHOM KHUKKH, Ha 100 —
1UIs BepxHero, U Ha 10 — ju1st HrokHero ypoBHsA. [l nmepBoro ¢akTopa 3TOT K03(pduumeHT paBeH
nocieaneit nudpe mudpa (G), a g Broporo dakropa — npeanocnennei mudpe (L).

[Tpu BEIOTHEHWN KOHTPOJIBHOTO 3a/IaHHsI CTYIEHTH MOTYT HCIIONIB30BaTh pecypchl Mathcad,
STATISTICA, DOE++ wmu npyrue I0CTYITHBIE BBIYACITHTENBHbIE CPECTBA.
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ITepedyennb 1a00paTOPHBIX padoT

Kon-Bo

No

i Haumenosanue OcHalenue 4acoB
BBoaHoe 3ansTue 1o naboparopHomy

1 npakTuKkymy. M3ydenue naboparopHoii 6a3sl. | JIabopaTopHBIii cTeH]T 6
MeTo/1bl OIIEHKH OTPEUIHOCTEMH.
N3ydenue GyHKIUU U IIIOTHOCTH

2 pacnpezesieHus: BEpOATHOCTH ClaydailHON JlaGopaTopHbIii CTeH]T 6
BEJIMYUHBI.
N3ydyenne HopMaabHOTO 3aKOHA .

3 yi p JlabopatopHbIit CTeHT 6
pacmpeeseHus.
[Toctpoenue perpeccuonnoi mojaenu BAX

4 P perp a JlaGopaTtopHnas padora Ha [1K 6
AIEKTPOHHOMU JIAMITBI TPHO/I.
[Toctpoenue nommHOMHUaNBLHOM MoJenn BAX

5 TpHOJIa C IPUBJICUEHUEM METOANKY nojHoro | Jlaboparopuas padota Ha [1K 6
(aKTOPHOTO SKCIIEPUMEHTA.
MatemaTuueckoe MOJCIUPOBAHUE TIPH

6 ONTUMHU3AIMY TEXHOJIOTHUYECKOTo nporecca | JlabopaTopHas pabora Ha [IK 6
TEPMHUYECKOTO OKCHIUPOBAHHSI.
[Toctpoenue nosuHoMuanbHOM Mojenu BAX

7 p a JlabopaTtopHnas padora Ha [1K 6
TYHHEILHOTO JTNO0J1a

8 CHUMIUIEKCHBIN METOT TUTAHUPOBAHMSL. Jlabopartopnast pabota Ha [1K 6
CoBpeMeHHBIH aHau3 JTAaHHBIX B CUCTEME

9 P a JlaboparopHuas padota Ha [1K 6

STATISTICA
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