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1. Ilesu ocBOEHUSI TUCHMIIMHBI.

K oCHOBHBIM HeasiM OcBOeHMS AMCUUIUIMHBI «Pa3paboTka cucrem cOopa u 00pabOTKU
JIAHHBIX» CIIEJyeT OTHECTH:

- (hopmupoBaHHE y CTYIEHTOB 3HaHHM O Qopmax, METoAax M CPEeACTBAaX OpraHu3alud U
MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCICAOBAHUI TMPU MPOCKTUPOBAHUM, HCCICAOBAHUU U
JKCITyaTalldd CHUCTEM M CPEICTB YIpPaBIEHUS B  MAIIMHOCTPOUTEIBHBIX  OTPACISIX
MIPOMBIIIUICHHOCTH, a TaKXKe, B 9KOHOMHUKE, Ha TPAHCIIOPTE U T.JI;

- U3y4EHHUE TEOPETHUECKUX ITOJIO0KEHUN OPraHU3aluy U IUIAHUPOBAHUS SKCIIEPUMEHTA U OCHOB
TEOPUH KOMIIBIOTEPHOH 00pabOTKM 3KCIIEPUMEHTAIbHBIX JAaHHBIX Ha 0a3e MOJY4YEHHBIX paHee
3HaHUH TpU LIMPOKOM HCHOJIH30BAHUM COBPEMEHHBIX KOMIBIOTEPHBIX CHCTEM OO0pabOTKU
SKCIEPUMEHTAIBHBIX JaHHBIX;

- IpUOOpETEeHNE CTYICHTAMH HaBBIKOB KOMITBIOTEPHOI 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX
OpU ydere TEXHUYECKMX TpeOOBaHUN WIM KOHKPETHBIX YCIOBHM NPOBEIEHHUsS OIbITA,
NPEIONaraoIeil MoCcIeayomy 00paboTKy MOMYyYEHHBIX pE3YJIbTaTOB C IPHBICYCHUEM
MaTEMaTUYECKOT0 anlapara JUCIEPCUOHHOr0, PETPECCUOHHOTO UM KOPPEIILIHOHHOIO METOI0B
aHanu3a;

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

K ocHOBHBIM 3aayaM OCBOCHUS AUCIUIUIMHBI «Pa3paboTka cucteM cOopa u 00paboTKH
JAHHBIX) CJIETYET OTHECTHU:

- 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 METOMMKE,

- o6pa60TI<a pPE3yJIbTATOB  SKCIICPHUMCHTAJIBHBIX I/ICCJ'Ie)IOBaHI/Iﬁ C TMPUMCHCHUCM
COBPEMECHHBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI U TEXHUYSCKHUX CpCACTB;

- TPOBEIECHHUE BBIYHUCIUTEIBHBIX DJKCIEPUMEHTOB C HCIOIb30BAHUEM CTaHJAPTHBIX
IPOrPaMMHBIX CPEJCTB C LEIbI0 MOTYyYEHHs] MaTeMaTHYECKUX MOJENIEH MpoLeccoB U 0OBEKTOB
aBTOMAaTU3AlUU 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 qucuunymMHbl B cTpykrype OOII marucrparypbl.

Huctunnmaa «Pa3paboTka cucrteM cOopa u 0OpaOOTKH JaHHBIX» OTHOCHUTCS K pasneny
b.1.3.8 bnoka b.1.3 «/lucuuniauasl mo BeIOOpY» Mpo(deccHOHANBbHBIX Y4E€OHBIX IUCIMILIUH
6a3oBoro nukia (b1) ocHoBHOI 00pazoBaTeNbHON MPOrpaMMBbl OakalaBpuara.

«Pa3paboTka cuctem c6opa M 00paOOTKM JaHHBIX» B3aWMOCBSI3aHA JIOTUYECKH U
coJiepKaTeIbHO-METOJUYECKHU CO CIEAYIOIIMMHU AUCHUIITMHAMU U npakThukamu OOIT:



B 6azoeo0t wacmu Bnoka 1:

- MudopmanmonHoe obecriedeHne CUCTEM YIIPABIICHUS;
- Metposiorust u u3MepUTelIbHAsS TEXHUKA,

OcBoenne Marepuralia 1o JIMCHUILIMHE JOJIPKHO OIMUPAThCA Ha 3HaHWA, YMCHHA U HABBIKH,

IpUOOpETEHHbBIE JUCHUIUIMH  (MonyJiel):

B pe3yibTaTe

OCBOCHUA

MPEIIIECTBYIOIINX

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

B sapuamusnoti vacmu b.1.2 bnoka 1:

- Texnomorunueckue HN3MCPECHUSA B TCXHUYCCKUX CUCTEMAX.

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

COOTHECCHHDbIEC C IVIAHUPYEMBIMHU pe3yJibTaTaMu 0CBOCHUSA 06p330BaTeﬂbH0ﬁ

B pe3ynprare OCBOEHUS AMCUUILIMHBI

NPOrpamMmBbl.

sTan GOpMUPOBAHUS COOTBETCTBYIOLIUX KOMITETEHIIUI:

B pesyabTare

IIPOrPaMMHOT0

Kox 0CBOEHHSI }
KOMITETeHIH o0pa3oBaTe/ibHOI IlepeyeHb MIaAHUPYEMBIX Pe3yJIbTATOB
" NMPOrpaMMbl 00y4yeHus 10 TUCHHILINHE
00yuyaruuiics 10J1KeH
00J121aThH
OIIK-2 CIIOCOOHOCTD 3HATD:

HCIOJIL30BATh * TEOPHIO O CAMBIX COBPEMEHHBIX

COBPEMEHHBIE MH(OPMALIMOHHBIX TEXHOJOTHUSIX U

nH(pOpMaIMOHHBIE MPOTrPaMMHBIX CPEICTBAX, METOIAX MX

TEXHOJIOTHH U MPUMEHEHHUS B TPo(dhecCHOHATBLHOM

MIpOrpaMMHBIE CPEJICTBA, | ACSITEIHHOCTU

B TOM YHCIIE YMETb:

OTE€UYECTBEHHOTI'O * FICTI0JIb30BaTh COBPEMEHHBIE

MIPOU3BOJICTBA, IIPH nH(OPMaIMOHHBIE TEXHOIOTUU U

pelieHuu 3aaa4d MIpOrpaMMHBIE CPEJICTBA, B TOM YHCIIE

npodeccuoHaNbHOM OTEUYECTBEHHOT'0 MPOU3BO/ICTBA, IPU PEIICHUH

eI TeIILHOCTH 3a/1a4 Tpo(PeCcCHOHANILHON A TEIHbHOCTH
BJIAJIETbD:
* HaBBIKAaMU MTPUMEHEHHUSI CAMBIX COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTUH U
MIPOTPaMMHBIX CPEACTB B PEIICHUH
IMOCTaBJICHHOM 3aJaun

[1IK-4 CIIOCOOHOCTD 3HATh:

paszpabaThIBaTh - CTPYKTYPY MOCTPOEHUS pa3paboTKu

KOMIIOHEHTHI KOMIIOHEHTOB, 3HaTh A3bIK MPOTPAMMUPOBAHU,

CHCTEMHOTO HEeOOXOIUMBIN IJIs1 TOCTABIECHHON 3a4a4n

yMeTh:

(Momynsi) 'y oOydarommxcs (OPMHUPYIOTCS
CJICTYFOIINE KOMITETESHITUH M JIOJDKHBI OBITh IOCTUTHYTHI CIEAYIONIUE PE3yIbTaThl 00yUCHUS KaK




o0ecrieueHus

- pas3pabarblBaTh KOMITOHEHTHI
MPOrPaMMHOTO O0eCTIeUeHUs
BJIa/IeTh:

-HaBbIKaMU, HCO6XOI[I/IMLIMI/I J1s1  HallMCaHUA
KOJIa ¥ Pa3pabdOTKH KOMIIOHEHTOB CHUCTEMHOTO
MPOrPaMMHOTO O0eCTIeueHUs

CHCTEMHOI'O

[IK-5 CIIOCOOHOCTh COIpPSATaTh | 3HATH:
arnmapaTHbIC U | -0 METOJaX COMNPsDKEHUS —amnmapaTHbIX M
MPOrpaMMHBIE CPECTBA | MPOTPAMMHBIX CPEICTB B COCTaBe
B coctaBe | UHOOPMAITMOHHBIX ¥  aBTOMATU3WPOBAHHBIX
UH(OPMAIMOHHBIX U | CHCT€M, 3HAaTh IOCTPOCHHE MPOTPAMMHO-
ABTOMAaTHU3UPOBAHHBIX armapaTHbIX KOMILUICKCOB
CUCTEM H MPOTPAMMHO- | YMeTh:
arnmapaTHBIX - CONpsATaTh anmnapaTHhIC U TPOrPaMMHbBIC
KOMILJICKCOB CpeICTBa B COCTaBEe MHPOPMAITMOHHBIX U
ABTOMAaTHU3UPOBAHHBIX CUCTEM M IPOTPAMMHO-
anmapaTHbIX KOMIUIEKCOB
BJIA/IETh:
-HaBBIKAMH  CONPSDKCHHSI W pa3paboTKu
MPOrpaMMHBIX CPEACTB B MH(POPMAIIMOHHBIX U
ABTOMATHU3UPOBAHHBIX cucTeMax u
MIPOrpaMMHO-aNMIapaTHBIX KOMIUIEKCaX
I1K-6 CIIOCOOHOCTh 3HATD:
BBITIOJTHATH HHTETPAIIAIO | * O TOM, KaK BBIITOJIHATh UHTETPAIIHIO, 3HATH O
Pa3HOPOIHBIX pPa3IMUUAX pa3sHOPOIHBIX JICKTPOHHO-
AIIEKTPOHHBIX BBIYHCITUTEILHBIX CUCTEM U TiepudepuitHOro
BBIYUCIIUTEIIBHBIX o0opynoBaHus
CUCTEM U YMETb:
nepudepuitHoro * BBITIOJIHATH UHTETPAIMIO PA3HOPOIHBIX

o0opyoBaHus B
COCTaB€ IPOrPaMMHO-
anmnapaTHbIX
KOMIUIEKCOB,
pacIpeneIeHHbIX
BBIUNCIUTEIbHBIX
CHUCTEM N aBTOHOMHBIX
YCTPOMCTB

AJIEKTPOHHBIX BBIYHACIUTENBHBIX CUCTEM U
nepugepuitHoro 000pyJ0BaHUs B COCTaBE
IIPOrpaMMHO-ANNapaATHBIX KOMIUIEKCOB,
pacIpeieeHHbIX BBIYUCIUTENbHBIX CUCTEM U
ABTOHOMHBIX YCTPOMCTB

BJIAJETD:

* HaBBIKOM MHTETPALlUH, BIAJCTh TOHUMaHUEM
0 CTPYKTYPE CBSI3U 2JIEKTPOHHBIX
BBIUHCIIUTENBHBIX CUCTEM U IEpUPEepUuitHOro
000pyI0BaHUS B COCTaBE MPOrPaMMHO-
arrapaTHhIX KOMIUIEKCOB, PaCIpeleIeHHbIX
BBIYMCIIUTEIIBHBIX CUCTEM U aBTOHOMHBIX
YCTPOICTB




4. CTpyKTYypa U cofepKaHue JUCHMILIHHBI.

OO0mass TpyIOEeMKOCTh AWCIMIUIAHBI COCTaBIseT 4 3aueTHble enuHUIbl, T.e. 144
akageMuieckux vaca (u3 Hux 90 yaca — camocTosTeNbHAs paboTa CTYICHTOB).

Paznensr qucuummnel «Pa3paboTka cuctem c6opa U 00pabOTKH JaHHBIX)» U3YYalOTCS B
ISITOM U IIECTOM CEMECTpax TPEThEro Kypca.

Ha aynuropnple 3aHsATHS OTBOAATCA 54 yaca: jneknuu — 18 dacoB (mo 9 yacoB B 5 u 6
cemMecTpax), JilaboparopHsie paboThl — 36 yaca (1o 27 yacoB B 5 u 6 cemecTpax), GopMbl KOHTPOJIS
— JK3aMEH.

Ctpyktypa u cojepxanue aucuuiuinabl «Pa3paboTka cuctem cbopa u 00pabOTKH
JAHHBIX» [0 CPOKaM M BUJAM paboThl oTpaxkeHsl B [Ipunoxennn



Conep:xaHue pa3ieioB IMCHUILTHHBI

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

° OcHoBHBIE 3324 U (HOPMBI IPOBEICHUS SKCIIEPUMEHTAIBLHBIX UCCIICIOBAHUM.

° OcHoOBHBIE 3TaIlbl INIAHUPOBAHUS U OPTaHU3ALMN HKCIIEPUMEHTA.

o [TocTpoenue Mozenu uccaeayemMoro npouecca. Buabl 1 pe3ynbraTtel MOAECIUPOBAHHUS.

° Metoauka TpoBEAEHUS SKCIEPUMEHTAIBHBIX HccienoBannil. OO0paboTka pe3ysabTaToB
OIIBITOB.

° OCHOBBI TEOpUH BEpPOSTHOCTE M MaTEMaTUYECKOM CTaTUCTUKU. ToyeuHble U

HHTCPBAJIbHBIC OLCHKH. HpOBepKa CTaTUCTHUYCCKUX THUIIOTC3.
® CraTHCTUYECKUH aHaIn3 OKCIICPUMCHTAJIbHBIX JAHHBIX.

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

° JlucnepcuoHHbBIN aHANINU3 IPU CTATUCTUYECKONH 00pabOTKE SKCIIEPUMEHTANIbHBIX JTaHHBIX.
[TprMeprl MPaKTUYECKOTO MPUMEHEHHUS.

o KoppenauronHplii  MeTON aHaiW3a TpH TMPOBEACHUU CTATHCTHYECKOW 00paboTKu
AKCIEPUMEHTAIBHBIX TaHHBIX. [I[prMepbI MPaKTUYECKOW peann3alnH.

o [TnanupoBanue skcriepumenTta. llomHbiii ¢dakropublii skcniepument (I1D3). ApoOHbrit
¢dakropHsbIil 3kciepuMeHT (D).

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

® HJ'IaHI/IpOBaHI/IC OKCTPEMAJILHOT' O SKCIICPUMCHTA.

® 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 mipou.
° CoBpemennbiit ananu3 gaHHbix 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 PELIEHNHN aKTYyaJIbHbIX 3a/1a4 HAYYHBIX HCCIICOBAaHU.



5. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

Mertoauka mpenogaBaHusl IUCHMIUIMHBL «Pa3paboTka cucremM cbopa U 00pabOTKH
JaHHBIX» WU pain3alid KOMIICTCHTHOCTHOI'O IMOAXO0JAAa B U3JIOKCHUU W BOCIIPUATHUN MaTCpUajia
npeayCcMaTpuBacT UCIIOJIL30BAHUC CIICAYIOINX AKTHUBHBIX U MHTCPAKTUBHBIX (bOpM IIPOBCACHUA
TPYNIIOBBIX, UHIUBUYaTbHBIX, ayJJUTOPHBIX 3aHATHI B COYETAaHHH C BHEAYJUTOPHOUN paboTOl ¢
1eTbI0 (POPMUPOBAHUS U Pa3BUTHS MPO(HECCHOHANBHBIX HABBIKOB 00YYaIOITHXCSL:

— MOJTrOTOBKA K BBITIOJHEHHIO JIAOOPATOPHBIX paboT B 1a00OpaTOPUSX YHUBEPCUTETA;
— TIOJITOTOBKA, MPEJICTABIICHUE M O0CYXICHNE IPE3CHTAINN HA CEMHHAPCKUX 3aHSATHSIX;

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

— MPOBEACHUE MHTEPAKTUBHBIX 3aHATUM MO IMPOLEAYPE MOATOTOBKM K KOMIIBIOTEPHOMY
TecTHpOBaHUIO B cucteme «MeHTop» kadeapbl «CMAPT-texHomorum;

— HCIIOJIb30BAHME HMHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJs B (opMe ayAUTOPHOIO
KOMITBIOTEPHOT'O TECTUPOBAHUS.

VY aenbpHBIN BeC 3aHATHIA, TPOBOJUMBIX B MHTEPAKTHBHBIX (POpPMax, ONMpeAeNeH TIaBHON
[EeNbI0  00pa3oBaTebHONW TMPOTPaMMBbI, OCOOCHHOCTBIO KOHTHHTCHTAa OOydJaromuxcs |
coJepKaHueM IUucHUIUTUHBI «Pa3paboTka cuctem cOopa u 00pabOTKM AAHHBIX» U, B LIEJIOM II0
nucuurinae, coctaBisieT 40% ayauTOPHBIX 3aHATUNA. 3aHATHS JIEKIMOHHOTO THUIA COCTABIISIIOT
25% oT 06beMa ayTMTOPHBIX 3aHATUH.

6. OneHOYHbBIE CPeICTBA I TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTALMHU 110 MTOraM OCBOCHMS IMCUUILIMHBI U Y4eOHO-MeTOoAn4ecKoe odecreyeHune
CaMOCTOSITE/IbHOI Pa0oThI CTYIEHTOB.

B mporiecce oOydeHust HCTIONB3YIOTCS CIICAYIOIINE OTICHOYHBIE ()OPMBI CAMOCTOSTEIHLHOM
paboTHI CTYJIEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M MTPOMEXKYTOUHBIX
aTTeCTalui:

- B Iporiecce 00ydeHust IPeayCMOTPEHBI JOKJIAIbI CTY/IEHTOB;

- UHAUBUAYAJIBHBIN OMPOC;

- BBIIIOJIHEHUE KOHTPOJIbHBIX 3aJaHUil;

- MPOBEJICHNE MHTEPAKTUBHBIX 3aHATHI 1O KJIFOUEBBIM BOIIPOCAM JAUCIUIUINHBL,

- MOATOTOBKA K BBIMOJIHEHUIO JaOOPAaTOPHBIX padOT U UX 3aIlUTa;

- 3K3aMEH 110 MaTepuaiam Kypca.

OLeHOYHbBIE CPEeICTBA TEKYIEro KOHTPOJIS YCIIEBAEMOCTH MPEAIOJIaraloT UCIOJIb30BAaHUE
CaMOCTOSITENIbHBIX Pa0OT, MPU BHIMOJHEHUH KOTOPBIX, CTYIEHTHI OTBEUAIOT HA MOCTaBICHHBIC
BOMPOCHI U BBIMIOJIHAIOT KOHTPOJbHBIE pAacUeTHBIE 3a/aHus. B 1ensx obecrmeueHus: JOJKHOTO
KOHTPOJISI OCBOCHMSI OOYYAarOIIMMHCA HW3y4aeMOro TMpeaMeTa, KOHTPOJbHBIC —3aJlaHusl,
COOTBETCTBYIOIIME KIIFOYEBBIM pazliefiaM JUCHHUIUIMHBI, ONPEAEISIOTCS I KaXJA0ro CTYJICHTA
WHIUBUYAIbHO, HCXO/II U3 HOMEpA €ro 3a4€THON KHUKKH.

OOpa3ibl  KOHTPOJBHBIX 3aJaHU, TEM JOKJIAJ0B, KOHTPOJBHBIX BOIPOCOB IS
MPOBEJICHUS TEKYIETO KOHTPOJIS,, TPUBEICHBI B MPHUIIOKECHHH.



6.1. ®oH/ OLIEHOYHBIX CPEICTB JIsl MPOBEACHUS] IPOMEKYTOUHOM aTTeCTAlUMN
00y4yamuxcst Mo JUCHUILTHHE (MOJIYIIIO).
6.1.1. [lepevyeHb KOMIIETEHIHI ¢ YKa3aHMEM 3TANOB UX (POPMHUPOBAHUSA B MIpoLIECcCe
0CBOEHUsI 00pa30BaTeJIbHON MPOrPpaMMBbI.
B pe3ynbrate 0cBOSHUS UCHUTUIHHBI (MOAYIISI) GOPMHUPYIOTCS CIEAYIONIUE KOMITETSHITUH:

Kox .« .

B pe3yabTare ocBoeHus1 00pa30BaTeIbHOM NPOrpaMMbl 00yUYaKOLIHTiCSE
KOMIIeTeHII!
" JOJI’KeH 00,1a1aTh
OIIK-2 CIOCOOHOCTH MCIONIB30BaTh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOIOTHH

Y TIPOTrpaMMHBIE CPEJICTBA, B TOM YHCJIE OTE€YECTBEHHOTO MPOU3BOJICTBA,
MIPU PEUICHNUH 33134 NPo(eCcCHOHAIBHON eI TeIbHOCTH

I1K-4 CIIOCOOHOCTh pa3pabaThiBaTh KOMITIOHEHTHI CHCTEMHOI'O ITPOrPaMMHOTO
o0ecrieueHns

I1IK-5 CIIOCOOHOCTH CONPSATATh aIlapaTHBIE U POTPaMMHBIC CPEACTBA B COCTaBE
MH(POPMAIIMOHHBIX W aBTOMATH3UPOBAHHBIX CHCTEM M IPOTPAMMHO-
annapaTme KOMIIJICKCOB

[1K-6 CTIIOCOOHOCTH BBITIOIHSITH UHTETPAIIHIO PA3HOPOTHBIX AIEKTPOHHBIX
BBIYHUCIUTENBHBIX CUCTEM U NepuPepuitHOro 000PYI0BAHUS B COCTaBE
HpOFpaMMHO-aHHapaTHI)IX KOMIIJIEKCOB, pacnpeaeﬂeHHHx
BBIYMCIIMTEIIbHBIX CHCTEM M aBTOHOMHBIX YCTPOWCTB

B npouiecce ocBoeHust 06pazoBaTenbHON IPOrpaMMbl JAHHBIE KOMIIETEHIIMH, B TOM YHUCJIE
X OTACIJIIbHBIC KOMIIOHCHTHI, (1)OpMI/IpyIOTC$I B XO0I€ OCBOCHUA O6y‘~IaIOHII/IMI/IC$I JUCHUIIIINH
(MomyJeil) MolATamnHo, B COOTBETCTBUU C YYEOHBIM TUIAHOM U KaJeHAapHBIM IpaduKoM y4eOHOTO
nporecca.
6.1.2. Onucanme nokasaresieil 1 KpUTEepHeB OLIEHMBAHUS KOMIIeTeHIU, (POPMHUPYEMBIX 110
HTOraM OCBOCHHS IMCUMILTUHBI (MO1YJIf1), ONMMCAHUE KA OLeHUBAHUS
[Tokazarenem OIeHMBAaHUS KOMIETCHIMN Ha pa3lWYHBIX dTanax HUxX (OPMUPOBaHUS
SABJISICTCA NOCTHXKECHUEC O6y‘IaIOHH/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB 06y‘l€HI/I$I 110 JUCIHUIIIIMHE

(MomyIto).

OIIK-2 - cnocoOHOCTH HCIIONB30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIE TEXHOJIOTUU U MPOTPaMMHBIE
CpeACTBa, B TOM 4YHCJIE OTEYECTBEHHOIO HPOM3BOJCTBA, MPU PEHICHUH 3a1ad MpodecCHOHATBLHON
JeSITeIbBHOCTH

Kpurepun ouennBanus

IMoka3arennb
2 3 4 5

3HAT | OOyuaroruiics OOyuarommiics OO6yuaromuiics OO6yuaro
b: JIEMOHCTPHPYET MOJIIHOE JEMOHCTPHUPYET JIEMOHCTPUPYET uiics
. OTCYTCTBHEC WU HETIOJTHOE YaCTHYHOE JIEMOHCT
TEOpU | HEIOCTATOYHOE COOTBETCTBHE | COOTBETCTBHE COOTBETCTBHUE pupyer
10 0 CIICTYFOINX 3HAHUM: CIICTYFOIINX 3HAHUH: CIICTYIOIINX 3HAHUH: | ITOJIHOE
CaMBbIX | - 0COOCHHOCTH - 0COOEHHOCTH - 0COOEHHOCTH COOTBET
COBpEC HCITOJIB30BAHUA OCHOBHBIX HUCITIOJIB30BAHUA HUCITIOJIB30BAHUA CTBUC
MEHH | MPUEMOB 00PabOTKH U OCHOBHBIX ITPHEMOB OCHOBHBIX ITPHEMOB () (S13% )




BIX MIpeACTaBICHUS 00paboTKu 1 00paboTKu 1 111170
UHGOP | SKCIIEPHUMEHTAIBHBIX TAaHHBIX. | MPEICTaBICHHUS NIPECTaBICHUS 3HAHUM:
Manmo HKCTIEPUMEHTAIBHBIX OKCTIEPUMEHTANBHBIX | -
HHBIX JTAHHBIX. JTAHHBIX. 0coOeHH
TEXHO OCTH
JOTHSA UCTIOJb3
X" OBaHUSA
porp OCHOBH
aMMH BIX
BIX IPUEMOB
cpernc obpaboTt
TBax, KU U
METO/ npezacra
ax ux BJICHUS
npume IKCIEPH
HEHHUS MEHTaJIb
B HBIX
npoge JTAaHHBIX.
CCHOH
QJIBHO
i
nesite
JBHOC
TH
YMETb: OO6yuatouuiics He ymeer | OOyuaromuiics OOyuaronumiics O
. WIN B HEIOCTATOYHOMN JIEMOHCTPHUPYET HETIOJIHOE JIEeMOHCTPHPYET 0
UCIIOJIb30BaT | CTENEHH yMEeT: COOTBETCTBUE CIECAYIOIUX | YACTUYHOE y
b - ICTIOJIH30BATh B YMEHHUH: COOTBETCTBHE qa
COBPEMEHHBI | MPAKTUYECKON - HCIIOJIb30BAaTh B CIIEAYIOIIUX YMEHUH: | IO
e JeSITETHHOCTH OCHOBHBIE | TTPAKTHYECKON - ICTIOJIH30BATh B I
uHpOpMaLMO | IpUeMbl 00pabOTKU U NesITeIbHOCTH OCHOBHBIE MPAKTUYECKON u
HHBIE NpeCTaBICHUS npueMbl 00pabOTKH U JeSTeITbHOCTH i
TEXHOJIOTUM | HKCIIEPUMEHTAIbHbIX MIPEJCTABICHUS OCHOBHBIE ITPHEMBI cst
" JTAHHBIX. HKCIIEPUMEHTATBHBIX 00paboOTKH H ne
POTPaMMHBI JTAHHBIX. IPEeJICTaBICHUS M
€ CpelcTBa, B Jlomyckatorcst OKCIIEPUMEHTAIBHBIX | O
TOM YHCIIe 3HAYUTEJIbHbIE OINOKH, JAHHBIX. H
OTEYECTBEHH MIPOSIBIISIETCS JlonmyckaroTcst CcT
oro HE/I0CTaTOYHOCTh 3HAHUH, HE3HAYUTENIbHbIE p
IPOM3BOJICTB 0 PsITy TOKa3aTenei, OIINOKH, "
a, px 00yYaroImuics UCTIBITHIBAET | HETOYHOCTH, p
peleHnH 3HAYUTEIbHbIC 3aTPYAHEHUS | 3aTPyTHEHUS TIPH ye
3a1a4 IIPU OTIEPUPOBAHUU aAHATTUTUYECKUX T
npodeccuoH 3HAaHUSMH TIPH UX TIEPEHOCE | OMepaIusx. 1§
JIBHOM Ha HOBBIE CUTYallUH. 0
TeSITeTbHOCT i
u H
oe
co
oT




2 H = x >35S oz 5o

< o B O

[¥a)
=

Q
<a}

Ba
Tb

pa

KT

qc

CK

o =

pi(S

AT

(V)|

(0]

TH
ocC

OB

bl

=

11



pe

AcC

Ta
BJI

na

bl

12



TR R

bI

TC

OOyuarommiics He
BJIQJICCT WIH B
HEJ0CTAaTOYHOU CTENeHH
BIIQJICCT:

- METOIUKON U
MPAKTUICCKIUMHU
HaBBIKAaMH 00pabOTKH U
MPEICTaBICHHUS
AKCIIEPUMEHTAIIbHBIX
JAHHBIX.

OO0yuaromuiicst He B TIOJTHOM
Mepe BIIQJIEET:

- METOTUKOH U
MPAKTUYECKIUMH HABBIKAMU
00paboTKu 1
MPEICTaBICHHUS
AKCIIEPUMEHTAIIbHBIX
JIAaHHBIX.

Honyckatorcst
3HAYUTEIbHBIC OIIMOKH,
MIPOSIBIISETCS
HEJO0CTAaTOYHOCTh 3HAHMMH,
0 psly MOKa3aTeseH,
00y4arouuics UCIIBITHIBACT
3HAYUTENIbHbIC 3aTPyIHEHUS
[P ONIEPUPOBAHUN
3HAHUSAMU P KX TIEPEHOCE
Ha HOBBIC CUTYAIIHH.

OO0yuaromuiicst 4aCTUIHO
BJIAJICET:

- METOTUKOHN U
MPAKTUICCKHUMHU
HaBBIKAMH 00pabOTKH 1
MIpEeACTaBICHUS
AKCIIEPUMEHTAIbHBIX
JAHHBIX.

Honyckatorcst

HE3HAYUTEIILHBIC
OIINOKU, HETOYHOCTH,
3aTpyaHEHUS TPU
aHAJTUTUYECKUX
onepanusx.

O6yuaro
IIUiics B
ITOJIHOM
o0BeMe
BJIAZIEET:
METOIHUK
oh u
MpaKTU4
E€CKUMH
HaBBIKa
MH
obpabot
KH U
npejacTa
BJICHMS
JKCTIEpH
MEHTaJlb
HBIX
JIAHHBIX.

13
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IK-4 - cnocoOHOCTH pa3pa6aTHBaTb KOMITOHCHTBI CUCTEMHOI'O TPOTPAMMHOTO obecrnieueHUs

Kpurepun onenuBanns

IToxka3arenn
2 3 4 5

3HATh: Ob6yuarouuiics Oo6yuaromuiics OO6yuaromuiics OOyua
- CTPYKTYpY MIOCTPOCHUS | IEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET FOTIHIA
pa3paboTKu MIOJTHOE OTCYTCTBHE | HEIMOJIHOE YaCTUYHOE cst
KOMIIOHEHTOB,  3HATh | WU COOTBETCTBHE COOTBETCTBHE 3HAHUS | JIEMOH
A3BIK HEI0CTaTOYHOE 3HaHUS TEOPUHU TEOPHH OPTaHU3ALUU | CTPUP
POTPaMMHUPOBaHUS, COOTBETCTBUE OpTraHu3aIy U MOMCKA, XpaHEHUS, yer
HEO0XOAUMBIH JUIsL | 3HAHUS TEOPUU MIPOBEACHUS 00pabOTKM M aHANIK3a | MOJHO
MIOCTaBJIICHHOW 3a7a9u OpraHu3aluy U MOWCKA, XpaHEeHUs!, | HHPpOpPMAaIUH 13 e
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MIPOBECHUS
MIOVCKA, XPAHCHUS,
00paboTKu 1
aHanm3a
uHpopManuu u3
pa3IMYHBIX
MCTOYHUKOB U 0a3
JAHHBIX,
MIPEJICTaBJICHUS €€
B TpeOyemMoM
dbopmare ¢
HCIIOJIb30BaHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX H
CETEBBIX
TEXHOJIOTHIA.

00paboTKu 1
aHaJn3a
nHpopManuu U3
Pa3IUYHBIX
HCTOYHUKOB U 0a3
JAHHBIX,
MIpe/ICTaBJICHHUS €€
B TpeOyemMoMm
dhopmarte ¢
KCII0Ib30BaHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX
TEXHOJIOTH.
Jlonyckarores
3HAYUTEIbHbIE
OIIINOKH,
MIPOSIBIISICTCS
HEJ0CTaTOYHOCTh
3HaHUH, 10 PALY
nokasareliei,
oOyyaromuiics
WCIIBITHIBACT
3HAYUTEIbHbIE
3aTpyaHEHUS TpU
OTIEPUPOBAHUU
3HAHUSAMH TIPH UX
TepeHOCe Ha HOBBIE
CUTYaINH.

pa3IMYHBIX
HCTOYHUKOB U 0a3
JTAHHBIX,
MIPE/ICTABJICHHUS €€ B
TpedbyemoM opmate
C MCIIOJIh30BaHHEM
UH(POPMAIMOHHBIX,
KOMITBIOTEPHBIX U

CETEBBIX TEXHOJIOTHH.

Honyckarorcst
HE3HAYUTENIbHbIC
OIIIMOKH,
HETOYHOCTH,
3aTpyJAHEHU IIPA
AQHATUTUYECKUX
oTepalusx.

COOTB
€TCTB
ue
3HAHU
s
TeopHu
"
opras
u3au
uu
TIOUCK
a,
XpaHe
HUS,
00pab
OTKH H
aHaJH
3a
uHpop
MaIuu
u3
paznu
YHBIX
UCTOY
HUKOB
u 6a3
JaHHBI
X,
npesc
TaBJie
HUS ee
B
Tpedy
eMOM
dopma
TE C
UCIION
b30Ba
HUEM
uHpop
MaIo
HHBIX,
KOMITb
IOTepH
BIX U
CeTeB
BIX
TEXHO
JIOTUH.
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OOyuarommiics He
yMEeT WU B
HEIOCTaTOYHOMI
CTCTICHH YMEET:

- IPaKTUYECKU
pealn30BBIBATh TIOUCK,
XpaHeHue, 00paboTKy 1
aHanu3 UHPOPMALIUH U3
pa3IMYHBIX
HUCTOYHUKOB U 0a3
JAHHBIX, IPE/ICTABIIATh
ee B TpedyeMoM
dbopmare ¢
HCIIOJIb30BaHUEM
UH(OPMAaLIMOHHBIX,
KOMITBIOTEPHBIX H
CETEBBIX TEXHOJIOTUH.

OO6yuarommiics
JIEMOHCTPHPYET
HETIOJTHOE
COOTBETCTBUE

CIIETYIONTUX YMECHHM:

- IPaAKTUIECCKU
peann30BBIBATH
MOKCK, XPaHCHHE,
00paboOTKy U aHaIu3
uHpOpMaLnU U3
pa3IMYHBIX
HMCTOYHUKOB U 0a3
JTAHHBIX,
MIPEJICTaBIIATH €€ B
TpedyemoM dopmate
C UCIIOJIb30BaHUEM
UH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U

CETEBBIX TEXHOJIOTHM.

OO6yuarommiics
UCIIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS MIPH
MIPUMCHCHUUN
HABBIKOB B HOBBIX
CUTyalluigX.

OOyuaromuiicst IeMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOIUX YMEHUM:

- IPAKTUYECKH PEATH30BhIBAThH
MTOMCK, XpaHEHHE, 00pabOTKY U
aHanu3 uHpopMauu u3
Pa3IMYHbIX UCTOYHUKOB U 0a3
JAaHHBIX, IPEICTABIISTH €€ B
TpedyemMoM opmare ¢
MCIIOJIb30BaHNEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOT .

HaBpIkm 0CBOEHBI, HO
JIOITYCKal0TCS He3HAYUTENbHbIE
OIMOKH, HETOYHOCTH,
3aTpyJHEHUS MPU aHATUTUYECKUX
omepanusx, epeHoce yMEeHU Ha
HOBBIE, HECTaHJAPTHBIE CUTYAIIUH.

OO6yuarorn
uiics
JIE€MOHCTPH
pyer
MOJIHOE
COOTBETCT
BHE
CIICAYIOIIN
X YMEHUU:
MpaKTH4ec
KH
peain30BbI
BaTh
TIOUCK,
XpaHeHue,
00paboTKy
U aHaJIH3
nHpopmMmar
uY 13
pa3IUYHbI
X
HUCTOYHUKO
B 1 0a3
JAHHBIX,
MPEeCTaBI
ATb €€ B
TpedyemMo
M ¢popmare
C
UCIOJIb30B
aHHeM
uHpopmail
MOHHBIX,
KOMIIbIOTE
PHBIX H
CEeTEBbIX
TEXHOJIOTH

v

u.
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OO6yuatromuiicst He
BIIA/ICET WJIH B
HEJI0CTaTOYHOMU
CTETICHU BIIA/ICET:

- HaBBIKaMU
OpraHu3alyy u
MIPOBEJICHUS TIOMCKA,
XpaHEeHHs, 00pabOTKH
W aHaIn3a
nHpopManuu u3
Pa3IMYHBIX
HMCTOYHUKOB U 0a3
JTAHHBIX,
MIpE/ICTaBJICHHUS €€ B
TpedyemoM (hopmate
C HCTIOJIb30BaHUEM
MH(POPMAIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHIA.

OO6yuarommiics
BIIQJICET:

- HaBBIKaMU
OpraHu3alyy u
MIPOBEJICHUST TIOMCKA,
XpaHeHus,
00paboTKHU U aHAIHM3a
nHpopManuu U3
Pa3IUYHBIX
HCTOYHUKOB U 0a3
JaHHBIX,
MIpE/ICTaBJICHMUS €€ B
TpebyemoM opmate
C HCTIOIb30BaHUEM
WH(POPMAIITUOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHIA.
OO6yyarommiics
HCIIBITHIBACT
3HAYUTENbHbBIE
3aTpyHEHUS TTPU
MIPUMEHEHUH
HAaBBIKOB B HOBBIX
CUTYaIUsX.

OOyuarommiics
YaCTUYHO BIIQ/ICET:

- HaBBIKaMU
OpraHu3aluu 1
MIPOBEJICHUS TTOUCKA,
XpaHeHus,
00paboTKHU U aHAIM3a
uHpopManuu u3
Pa3IMYHBIX
HMCTOYHHUKOB U 0a3
JTAHHBIX,
MpPEJICTaBJICHUS €€ B
TpedyemoM opmate
C UCTOJIb30BaHHEM
WH(POPMAIIUOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHIA.
HaBbIku 0cBOEHBI, HO
JTIOTTYCKAIOTCSI
HE3HAYUTEIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS TIPU
aHATUTUYECKUX
OTIepaIusX, epeHoce
YMEHH Ha HOBBIE,
HECTaH/IapTHBIC
CUTYallUH.

OOGyuaromuiicst B
MOJTHOM 00beMe
BJIAJICET:

- HaBbIKaMHU
OpraHu3aIly U
IPOBE/ICHUS MTOMCKA,
XpaHeHus1, 00paboTKH
U aHaiIu3a
uHpOpMAaLIIU U3
Pa3INYHbIX
UCTOYHUKOB U 0a3
JTAHHBIX,
NPEICTABJICHNUS €€ B
TpedyemoM ¢opmare
C MCIOJIb30BaHHEM
UH(POPMALIMOHHBIX,
KOMITHIOTEPHBIX U
CETEBbIX TEXHOJOTHH.
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ITK-5 - cnoco6GHOCTh compAraTh anmnapaTHble ¥ MpOrpaMMHbBIE CPEICTBA B COCTaBe MH(POPMAIIMOHHBIX
Y aBTOMAaTU3UPOBAHHBIX CUCTEM U IMPOTPAMMHO-AIIAPATHBIX KOMILIEKCOB

Kpurtepuu oneHnBanus

IHoka3zaTenb
2 3 4 5

3HATh: OO0yuaromuiicst OO0yuarommiics OO0yuarommiics OO0yuarommmiics
-0 JEMOHCTPHUPYET MOJTHOE | IEMOHCTPUPYET | JEMOHCTPHPYET JIEMOHCTPHPYE
METOJIaX | OTCYTCTBHUE WU HEMOJIHOE YaCTUYHOE COOTBETCTBUE | T IOJHOE
COIIPsDKE | HEZOCTATOYHOE COOTBETCTBHE 3HAHUS: COOTBETCTBUE
HUS COOTBETCTBHUE 3HAHUS: | 3HAHUS: - TEOPUU U MPAKTUKH 3HAHMUSL:
anmapar | - TEOPHH U IPAKTHKU - TEOpUU U MIPOBEICHUS - TEOpUU U
HBIX U | IPOBEJIEHUs MIPaKTUKU JKCIIEPUMEHTAIBHBIX MPAKTUKU
porpaM | SKCIIEPUMEHTATLHBIX MIPOBEICHUS WCCJICJIOBAaHHI Ha IPOBEICHUS
MHBIX UCCJIEIOBAaHHM Ha 9KCIIEPUMEHTAaNb | IEHCTBYIOIIUX OOBEKTaX | SKCIEPUMEHTa
CPEICTB | NEHCTBYIOIINUX HBIX B COOTBETCTBUHU C JTBHBIX
B 0o0BeKTax B HCCIIeIOBaHUI 3aJlaHHBIMU METOJIMKAMH | UCCIIeIOBAaHUI
COCTaBE€ | COOTBETCTBUU C Ha ¥ 00pabOTKH pe3ynbTaToB | Ha
uHGOPM | 3aIaHHBIMH NEHCTBYIOIINX C IPUMEHEHUEM NEHCTBYIOIINX
allMOHH | METOJIMKAMH U 00BEKTaxX B COBpPEMEHHBIX 00BEKTaxX B
BIX U | 00pabOTKH Pe3yNIbTATOB | COOTBETCTBHH C | MH()OPMAIIMOHHBIX COOTBETCTBUU
aBTOMAaT | C IPUMEHEHUEM 3a/laHHBIMH TEXHOJIOTHH U C 33JJaHHBIMU
W3HPOBA | COBPEMEHHBIX METOJIMKAMH 1 TEXHUYECKUX CPE/CTB. METOTUKAMHU U
HHBIX nH(}pOpPMaAITMOHHBIX 00paboTKu Jomyckatorcs 00paboTKu
CUCTEM, | TEXHOJIOTUH U PE3YJIBTATOB C HE3HAYUTEIILHBIC pe3yIaBTATOB C
3HATh TEXHUUYECKUX CPEACTB. | MPUMEHEHUEM OLIMOKHU, HETOYHOCTH, PUMEHEHHUEM
oCTpoe COBPEMEHHBIX 3aTpyTHEHUS TTPU COBPEMEHHBIX
HUE WH(OPMALIMOHH | aHAJTUTHYECKUX uH(pOpPMaIMOH
nporpam BIX TEXHOJIOTHIA | ONIEpAIUsX. HBIX
MHO- Y TEXHUYECKUX TEXHOJIOTHH U
amrmapar CPEICTB. TEXHUYCCKHUX
HBIX Jomyckatorcs CPEZCTB.
KOMILITEK 3HAYUTEIIbHBIE
COB OIIIMOKH,

TIPOSIBIISICTCS

HEJ0CTaTOYHOCT

b 3HAHWH, IO

paay

MmoKasaTeliei,

oOyuaromuiics

HCIIBITHIBACT

3HAYUTENbHbBIE

3aTpyTHEHUS

npu

OTIepUPOBAHUHT

3HaHUSMU TIPU
HX TIEPEeHOCEe Ha
HOBEIC
CUTYallUH.
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yMeThb:
CONpATaTh
anmapaTHbI
en
porpamMm
HBIC
Cpe/cTBa B
cocTaBe
uHopmaIl
MOHHBIX U
aBTOMAaTHu3
UPOBAHHBI
X CUCTEM U
porpamMmm
HO-
arnrmapaTHbI
X
KOMILJIEKCO
B

OO6yuaromuiicst HE
yMEET WU B
HEIOCTAaTOYHOU
CTENIEHU YMEET:

- MPOBOJUTH
AKCIEPUMEHTAJIbH
BI€ HCCIIEI0BaHUs
Ha JICUCTBYIOLINX
00BEKTax B
COOTBETCTBHHU C
3aJJaHHBIMA
METOJIMKAMH U
00pabaThIBaTh
pe3yabTaThI ¢
MIPUMEHEHHUEM
COBPEMEHHBIX
MH(pOPMaIMOHHBIX
TEXHOJIOTHH U
TEXHUYECKHX
CPEICTB.

OO6yuarommiics
JIEMOHCTPHPYET
HETIOJTHOE
COOTBETCTBUE

CIIETYIONIUX YMECHHM:

- POBOJIUTH
AKCIICPUMEHTAIIbHBIC
HCCIIEIOBAHUS HA
JEUCTBYIOLIUX
00BEKTaxX B
COOTBETCTBUH C
3aJaHHBIMH
METOAUKAMH U
o0OpabarbIBaTh
pE3yNbTaTHI C
MIPUMCHCHHEM
COBPEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJIOTHH U
TEXHHYECKUX
CPEICTB.
OO6yuarommiics
HCIBITEIBAET
3HAYUTEIbHEIC
3aTpyaHEHUS TpU
MIPUMCHCHHUH
HaBBIKOB B HOBBIX
CUTYaITUsX.

OOGyuarommiics
JTEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIEIYIOIIUX
YMEHHM:

- IPOBOJUTH
SKCIEPUMEHTAJIbH
bI€ MCCIIEJOBAHUS
Ha JIEUCTBYIOLINX
00BbeKTax B
COOTBETCTBUU C
3a/IaHHBIMU
METOAUKAMH U
00pabaThIBaTh
pe3ysbTaThI C
PUMEHEHHUEM
COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTHI U
TEXHUYECKUX
CPEICTB.

HaBbiku 0CcBOEHBHI,
HO JIOITYCKAIOTCs
HE3HAUYUTEIIbHbIE
OomuOKH,
HETOYHOCTH,
3aTpyAHEHUS TIPU
AHATTUTUYECKUX
oTepanusix,
NIEPEHOCE YMEHUNU
Ha HOBEIE,
HECTaHJapTHbIE
CUTYaIIHH.

OO6yuarommiics
JEMOHCTPHPYET
MOJIHOE
COOTBETCTBHE
CJIETYIOIINX
YMCHMM:

- IPOBOJUTH
IKCIIEPUMEHTAIBHBI
€ MCCIeI0BaHus Ha
JNENUCTBYIOLIUX
00BEKTax B
COOTBETCTBHH C
3aJlaHHBIMH
METOJIMKAMH U
00pabaThIBaTh
pe3ynbTaThl ¢
MPUMEHEHHEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI 1
TEXHUYECKUX
CPEIICTB.
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BJIA/IeTh:
-HaBBIKAMH
COTIPSDKEHHUSI U
pa3paboTKu
IPOTPAaMMHBIX
CpPE/CTB B
nHpopMaIoH
HBIX U
aBTOMATH3HPOB
AHHBIX
cucTeMax u
POrpaMMHO-
armapaTHbIX
KOMILTIEKCax

OOyuarommiics He
BIIQICET HIIM B
HEIOCTaTOYHOMI
CTEIICHM BJIAJICCT:
- HaBBIKAMU
MIPOBEICHUS
AKCTIEPUMEHTAIBH
BIX MCCJICIOBAaHUN
Ha JICUCTBYIOLIUX
00BEKTax B
COOTBETCTBUH C
3aJaHHBIMHA
METOOUKAMH U
00paboTku
pE3yIbTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTUIN U
TEXHUYECKHUX
CPEJICTB.

OOyuarommuiics
BIIQJICET:

- HaBBIKAMU
MIPOBEICHUS
AKCIIEPUMEHTAIbH
BIX MCCJICIOBAaHUN
Ha JICUCTBYIOIIHUX
00BEKTax B
COOTBETCTBHH C
3aJJaHHBIMU
METOJIHKAaMM U
00paboTku
pe3yJbTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTHH U
TEXHUYCCKHUX
CPE/CTB.
OOyuaromuiics
HCIIBITHIBACT
3HAYNUTCILHBIC
3aTpyAHEHUS IPU
MPUMEHEHUHN
HaBBIKOB B HOBBIX
CUTYaIUsX.

OO6yuaromuiics
YaCTUYHO BJIAJICCT:
- HaBBIKAMU
MIPOBEICHUS
AKCIEPUMEHTAIbH
BIX MCCJICIOBAaHUN
Ha JICUCTBYIOIINX
00BEKTaxX B
COOTBETCTBHH C
3aJJaHHBIMU
METOJIHKAaMH U
00paboTku
pe3yJbTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(}OPMaLMOHHBIX
TEXHOJIOTHH U
TEXHUYCCKHUX
CPE/ICTB.

HaBbIKM OCBOCHEI,
HO JIOITYCKarTCs
HE3HAYUTCIIBHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS NIPU
AHAIMTUYCCKHUX
onepanusix,
IIEPEHOCE YMEHUU
Ha HOBEIE,
HECTaHJapPTHBIC
CUTYalH.

OOyuaromuiicst B
IIOJIHOM 00BEME
BJIAZIEET:

- HaBLIKAMU
MIPOBEACHUS
AKCIIEPUMEHTAIh
HBIX
HCCIIeIOBaHUM Ha
JNEUCTBYIOLIUX
00BEKTax B
COOTBETCTBHHU C
3ajaHHBIMU
METOAUKAMU U
o0paboTku
PE3YIBTATOB C
MIPUMCHCHHEM
COBPEMEHHBIX
MH(OPMALIMOHHBI
X TEXHOJIOTUH 1
TEXHUYECKHUX
CPEIICTB.

IIxanbl oeHNBAHUS pe3yJbTaToOB l'[pOMQ)KyTO‘lHOﬁ aTTeCTallui U MX OITMCAHHuE:

DopMa NPOMEKYTOYHOM aTTEeCTALMM: IK3aMEH.

[Ipomexyrounas arrectanus oOydaroumxcs B (QopMe D3K3aMeHa MPOBOJUTCS IO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOW paboThbl, MPEIYyCMOTPEHHBIX YUeOHBIM IJIAHOM
10 JAHHOM TUCHUIUIMHE (MOXYJII0), MPU 3TOM YUUTHIBAIOTCS PE3yJbTaThl TEKYHIETO KOHTPOJISA

yCcrneBa€MoCT B TCUCHUU

cemecTpa.

OLIGHKa CTCIICHU  OOCTHXKCHUA O6y‘IaIOIJ_[I/IMI/IC$I

IUTAHUPYEMBIX Pe3yJIbTaTOB 00yUeHUs M0 AUCHUILIIMHE (MOAYIIO) MPOBOJIUTCS MpenogaBaTesiem,
BEAYIIUM 3aHATHS 10 JAUCHUIUIMHE (MOIYJII0) METOJOM OJKCHepTHON oueHku. [lo uroram
MPOMEXKYTOUHOM aTTecTalluu MO AMCUUIUIMHE (MOAYIIO) BBICTABISETCS OIEHKA «OTIMYHOM,
«XOpOILO0Y», «YAOBIETBOPUTEIBHO» UIIH «HEYIOBIETBOPUTEIBLHOY.

K npomesrxcymounoti ammecmayuu 0onyckaromcsi moibKo cmyoenmsl, blNOIHUBUIUE 8CE

8UObL YUeOHOU pabomwl, NPpedyCMompenHvle padboueli npocpammot no oucyuniute « Paspabomra

cucmem coopa u 06padbomKu OAHHBIX Y.

HIxaJjia oneHUBAHUA

Onucanue
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BbimonHensl Bce BHIBl y4eOHOH paboOThl, MpPENyCMOTPEHHBIE
yueOHbIM MIaHoOM. CTyEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB IPUBEIEHHBIM B TaOIMLAX IOKa3aTelsaM,
OtiinyHO ONepHupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH, HaBBIKAMH,
IPUMEHAET HMX B CUTyalUsAX IOBBILICHHOM CJIOXKHOCTH, HE
UCIBITBIBACT 3aTPyJHEHMM INpPHU AHAIUTHYECKUX OIepalusix,
IIEPEHOCE 3HaHUI U YMEHHUH Ha HOBBIE, HECTAHJAPTHBIE CUTYaLlUH.

BomonHensl Bce BuAbl y4eOHOHl palOOTBI, MpPenyCMOTPEHHbIE
yueOHpIM  MIaHOM.  CTyneHT  JEMOHCTPUPYET  4YacCTUYHOE
COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MMPUBEACHHBIM B Ta0JIHIIaX
II0KAa3aTeNsiM, ONEpUPYET MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBBIKAMM, NPUMEHSIET UX B CUTYalUsSX MOBBIILIEHHON CIOXHOCTH.
[Ipu sTOM MOTryT OBITH JOIYIICHHI HE3HAYUTENbHBIC OIIMOKH,
HETOYHOCTH, 3aTPyAHEHUsT T[pU AHAIUTUYECKUX  OIepalusx,
IIEPEHOCE 3HAaHUW U YMEHUH Ha HOBBIC, HECTAHJIAPTHBIC CUTYALNH.

Xopoio

BeimonHeHsl  Bce  BUIBI  yueOHOH paboOThl, MNPEIyCMOTPEHHBIC
yueOHbIM M1aHOM. CTyI€HT IEMOHCTPUPYET HETIOJIHOE COOTBETCTBHE
3HAaHUH, YMEHUH, HABBIKOB NPUBEJCHHBIM B TaOJIUIaX MMOKA3aTeNsiM,
VY 10BIE€TBOPUTENBHO | JOMYCKAIOTCSl 3HAUUTENbHBbIE OLIMOKH, MPOSBISAETCS OTCYTCTBUE
3HaHUM, YMEHHM, HAaBBIKOB II0 POy IIOKa3aTelei, CTYIEHT
UCIBITBIBACT 3HAUUTENIBHBIE 3aTPyJHEHUS IpU ONEPUPOBAHUU
3HAHUSAMU U YMEHUAMU IIPU UX [IEPEHOCE HA HOBBIEC CUTYAIlUH.

He BpimonHen oaumH wim  Ooiee BUAOB y4eOHOW pabOTHI,
IPEIYCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTYIEHT JeMOHCTPHPYET
IIOJJHOE€ OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBUE 3HAHUI,
HeynosnerBopurenbH | yMEHUH, HaBBIKOB TIPHUBEJEHHBIM B Ta0NMLAX IOKa3aTelsaMm,

0 JIOTTYCKAlOTCA 3HAUUTENIbHBIE OILIMOKH, TPOSIBISIETCS OTCYTCTBHE
3HAHUH, YMEHUH, HABBIKOB I10 PAly ITOKA3aTEJEH, CTyIEHT HE MOXKET
ONEepUpPOBaTh 3HAHUSAMU U YMEHHUSMHU IPU UX MEPEHOCE Ha HOBbIE
CUTYallUH.

@DOoH/IBI OIICHOYHBIX CPEICTB IpecTaBieHsl B [Ipunoxkenuu 2 k padboueil mporpamme.
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnedeHne JUCIUIIMHBI.

a) OCHOBHAs JIMTEPaTypa:

1. bepuxamunu B.I11., Ocbkun C.I1. Ctatuctrueckas o0paboTKa AaHHBIX, IUIAHUPOBAHUE
AKCIEPUMEHTA U MaTEMaTUYECKOE ONMCAaHUE CIIy4alHbIX nporeccoB.— M.: U3n-8o MI'OVY, 2013.—
196¢.

2. Ocpkun C.IIL., bepuxamsunu B.I. IlnanupoBanue »skcrnepumenta. MeTtoguueckue
YKa3aHHUs 110 U3YyYEHHIO JUCLUIIIMHBI U KOHTPOJIbHBIE 3a1anus. — M.: U3a-s0 MI'OY, 2011.
3. Mycuna O. H. OcHOBBI Hay4YHBIX HCCIIEIOBaHUN: yuyeOHOe mocobue. Jupekr-Menua,

2015.— 150 c. (http://www knigafund.ru/books/183419).

0) AOMOJIHUTEIbHAS JIUTepaTypa:
1. Kpsnes A. B., Jlykun I'. B. Marematuueckue MeTopl 00OpabOTKHM HEOINpeeIeHHbIX

naHHbIx. Ousmariut, 2006.— 281 c. (http://www.knigafund.ru/books/207665).
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2. MeTomon0THs HayIHBIX MCCIICIOBAHUMA B aBHAa- M PAKETOCTPOCHHUU: yueOHOE mocoowue. /
Kpyrnos B. U., YUymagun A. C., Epmo B. U., Kypuusima B. B. Jloroc, 2011.- 432 c.
(http://www.knigafund.ru/books/178637).

3. boposukos B.II. IlonynsipHoe BBEIEHHE B COBPEMEHHBIM aHAIU3 JAHHBIX B CHCTEME
STATISTICA. YueGHoe nocobOue juist By30B. — M.: I'opsiuas munus — Tenexom, 2014. — 288c.
4, I'pemmunos  A.A. KowmmbioTepHbie oOywaromue mocoOust Il  pelIeHus 3aaad

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

5. JIsBoBckuii E.H. Cratuctuueckre MeToAbl OCTPOSHUSI SMIUPHUECKUX (hopmyid. — M.:
Bercmi. mik., 1988.
6. CoBpeMeHHBII SKCIIEPUMEHT: IMOJArOTOBKA, NMpOBeneHHe, aHanu3 pesynbraToB / B. T

bnoxun, O. I1. I'mynkun, A. U. I'ypos, M. A. Xanun; [lox pea. O. I1. I'myakuna. — M.: Paguo u
CBs3b, 1997.

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

8. bennar [[x., Ilupcon A. IlpuknanHoi aHanu3 ciydaHbix gaHHbIX. Ilep. ¢ anrn. — M.:
Mup, 1989.

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

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

11. Ocbkun C.I1. Metoa pa3MepHOCTH MPU BEIOOPE KPUTEPHUEB (PU3NUECKOTO MOICITUPOBAHUS

JUTSL pelieHus 3a7ad nmaccuBHOM HH(pakpacHoi nokauuu // Bectauk MI'OY. MockBa. Cepust
«Texnuka u rexnonorus». — 2013. — No 2.

12. VYcanoBa E.B., bepuxamBunu B.II., Ocpkun C.II. ®akTOpHBII 3KCHEPUMEHT IpU
peLICHUH NPAaKTUYEeCKUX 3a/lady KIMHUYECKOW M OpTolequueckoi ctomatonoruu // BecTHuk
MI'OVY. Mocksa. Cepus «Texnuka u texronorus». — 2013. — Ne 4.

13. bepukamBunmu B.II., YcanoBa E.B., Ockkun C.II. ®axkTOpHBI 3KCHEPUMEHT IpH
MIPOBEJICHUH OPTOJIOHTHYECKUX KIMHIYeCKuX uccneaopanuit // Bectauk MI'OY. Mocksa. Cepus
«Texnuka u rexuomorus». — 2013. — Ne 4,

14. bepukamBuim B.II., Ocbkun C.II. CUMIIEKCHBIM METOA OIpPENEICHUs 3KCTpeMyMma
(GyHKIMU OTKJIMKA MPH IUIaHUPOBaHUU dKkcnepumenTa // U3sectus MI'TY (MAMMN). —2014. T.
5.Nel.c.115-121.

15. Ocbkun C.II., Tepemun A.H., 3omorapes B.A., AnekceeB W.C. IlonHblil ¢akTOpHBI
HKCIEPUMEHT MPU ONTHUMH3ALUU IapaMETPOB HAHOTEXHOJOTHYECKOro IMpoIecca MOIyYSHHS
PE3UCTUBHBIX TUIEHOK peHus. bynaymee wmammHocTpoeHuss Poccum: ¢6. Tp. Cenpmoint
Bcepoccutiickoii KoHGEpEHITUN MOJIOABIX y4eHbIX. MockBa, 24-27 centsops 2014r./MI'TY um.
H.D. baymana.- MockBa: MI'TY um. H.D. baymana. 2014 - 472c., c.164-168.

16. [Tarrynosckuii B.®. IlnaHupoBaHue 3KCIIEpUMEHTa B MPOMBINIIEHHOCTH. — M.: M31-BO
MMUPOA, 1998.
17. Cunnses H.M., BummcoBa H.T. KypcoBas paGora (opraHuszamuss M METOJUKA).

Meronuyeckue yka3zaHWs ISl BBIMOJHEHUS JIOMAIIHUX 3aJaHU W KypPCOBBIX HAy4YHO-
uccieaoBarenbekux pador: Meronnueckue ykazanus / Ilon pen. H.M.Cumgnsea.—M.:131-BO
MI'TY um.H.D.baymana— 2001. —35c.: nn.

18. Cunnsies H.W. Bengenue B TeOpuIo TUTAHMPOBAHUS HKCIIEPUMEHTA: ydel.mocodue /
Cunnsie H.U., Bumucosa H.T.— M.: U3n-Bo MI'TY um.H.D.baymana, 2011. — 463 c.: u.
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19. Bennkos B.A. Teopust mogobust u moaenupoBanus. — M.: Beiciias mkomna, 1976.
20. Cenos JI.LU. Meronbl mogo0usi U pasMepHOCTH B MexaHuke. — M.: Hayka, 1981.

21. Kpukcyno JI.3. CripaBoyHMK 1O OcHOBaM MH(ppakpacHoi TexHuku. — M.: CoBerckoe
Panno, 1978.
22. Koran .M. bamxusis paguonokamusi. — M.: Coerckoe paauo, 1973.

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

B) MeTOINYECKHE MATEPHAJIBI K JIA00PATOPHOMY NMPAKTHKYMY:
1. Ocpkun C.II. Meton momHoro ¢akropHoro skcrnepumenta (IIDPD) npu onpeneneHun

1eNneBol  (YHKIMM TEXHOJOTMYECKOrO Tpolecca TEePMUYECKOTO OKHCICHHUS KPEMHUS
(mabopaTopHbIil mpakTUKyM 1o Kypcy «llmanupoBanue skcrepumenTa») // Bectnuk MI'OVY.
Mocksa. Cepust «TexHuka u Texaonorusi». — 2012. — Ne 1.

2. Ocokun C.I1. [Tomubii pakTopHbIi 3kciepuMenT (I1D3) u MeTo 1 KPYyTOro BOCXOKICHHUS
OpYU ONTHMHU3ALUKM TapaMeTPOB HAHOTEXHOJIOTMYECKOTo Ipoliecca MOJIYYEHUS PE3UCTHUBHBIX
IUIGHOK peHus (JabopaTopHbIl mpakTUKyM Mo Kypcy «llmaHupoBanue skcrnepumeHTay) //
Bectauk MI'OY. Mocksa. Cepus «Texnuka u texnonorus». — 2012, — Ne 2.

3. Ocbkun C.II., CanaxeraunoB @.®. lleHTpaibHOE KOMIIO3UIIMOHHOE POTOTAOEIBHOE
manupoBanue (LUKPII) mpu onTumusanmuu mapaMeTpoB HAHOTEXHOJIOTHYECKOTO IMpolecca
MOJTyYEHHUsI PE3UCTUBHBIX IJICHOK peHHs (J1TaOOpaTOpHBIN MPakTUKyM 10 Kypey «llmanupoBanue
skcniepuMenTay) // Bectauk MI'OY. Mocksa. Cepust «Texnuka u rexaonorusy». — 2012, — Ne 4.
4. Pennep M.B., bepukamsunu B.11I., Ocbkun C.I1. CuMIIeKCHBIN METOI TP ONPEACTICHUN
JKCTpeMyMa (YHKIMM OTKJIMKA (1a0opaTopHbIi MNpakTUKyM 1o Kypey «llnanupoBanue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust «TexHuka u texnonorusi». — 2013. — Ne 1.
S. Ocbkun C.I1. Metoa pa3MepHOCTH NpH BEIOOpE KpUTEpUEB (PU3MUECKOTO MOAETHUPOBAHUS
JUIS pelleHus 3a/1a4 naccuBHOW MH(pakpacHoi nokanuu // Becthuk MI'OY. Mocksa. Cepus
«Texnnka u TexHojorus». — 2013. — Ne 2,

6. Ocpkun C.II. IlocTpoeHue perpecCMOHHOM MOJENU BOJIbTAMIEPHOM XapaKTEePUCTHUKH
AIIEKTPOHHOM JlamMmbl  Tpuoja (JlabopaTopHbIi MpakTUKyM 1o Kypcy «[lmanupoBanue
skcriepuMenTay) // Bectauk MI'OY. Mocksa. Cepust «Texuuka u Texaonorusi». — 2013, — Ne 3.
7. OcpbkuH C.I1. CummniekcHbIi MeTo1 onpeeaeHns 001acTu SKCTpeMyMa () yHKIIMU OTKIINKA

OpU MJIAHUPOBAHUM SKCIEpUMEHTa. // YdeHble 3amucku MHcTUTyTa MHpOBOH SKOHOMHMKH U
unpopmaruzanun (MMDBU). 2016, T 6, Ned. C. 28-35.

B) IPOrpaMMHoOe o0ecre4eHue H MHTePHeT-pPecypchbl:

VY4eOHbIIl mpolecC MOJIHOCTBIO O00ECHeYeH COOTBETCTBYIOIIMMH JIMIEH3MOHHBIMU
HaKkeTaMu MpOrpaMM.

HHTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOAMYECKUE MaTepHalIbl B JIEKTPOHHOM BUJIE,
npejcTaBieHHbIe Ha caiite http://lib.mami.ru/ebooks/ B pasnene «bubnuorexay.

Kpome Toro, B ywyeOHOM mporecce MOTYT OBITh HCIOJB30BaHbl CIEIYIOIINE

CIIEMAJIM3UPOBAHHBIE HHTEPHET-PECYPCHI:

1. www.statsoft.com;
2. www.DOE.ReliaSoft.com;
3. HCITIOJIB30BAHHUEC ITIOUCKOBEIX CUCTEM IIO HaHpaBJ’ICHI/IIO «Pa3pa60TI<a CUCTEM c6opa

U 00pabOTKH TaHHBIXY;
4. Www.exponenta.ru — yuebHble MaTepuaisl, B T.4. o Mathcad u MatLab.
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http://lib.mami.ru/ebooks/

8. MarepuajibHO-TeXHUYeCKOe o0ecrieyeHne JUCHUNINHBI.
Kommnbrotepusie kmaccel kadenpor «CMAPT-texnomorum»: ayn. AB2614, AB2618,
AB2507.
OO6opynoBanue U anmaparypa:
- TPOEKTOP C KOMITBIOTEPOM W TOAOOPKON MaTepuasoB Ui JIGKIUH M MPAKTUYECKUX
3aHATHI;
- J1abopaTOpHbIE CTEH[bl, IpEAHA3HAUYEHHBbIE /JI MCCICNAOBAaHUS MHTErpajbHOU W
mubdepeHIManbHOM  GOpPM  3aKOHOB  paclpesiesieHusi, OINpeAesICHUsI XapaKTePUCTHK
AIIEKTPOHHBIX U MOJYIPOBOJIHUKOBBIX IPUOOPOB, HHTETPAILHBIX CXEM.
Temartuka npeanaraeMbeIx 1a00paTOpHBIX PadoT:
1. 3y4eHnue GyHKIIMU U INIOTHOCTH PACTIPEICIICHUS BEPOSITHOCTH CIyYaitHOW BETHMYMHBI.
2. V3y4yeHne HOpMabHOIO 3aKOHA pacIlpeieIeHUs.
3. IToctpoenue perpeccnoHHON Mosenu BAX 351eKTpoHHOM J1aMITbl TPHOL.
4. Tloctpoenue nonuHoMHabHOW Mozaenu BAX Tpuoaa ¢ mpuBiedYeHUEM METOAMKU IMOJHOIO
(aKkTOPHOTO IKCIEPUMEHTA.
5. Marematuueckoe  MOJECIMPOBAHHE  TEXHOJOTMYECKOIO0  IpoLecca  TEPMHUYECKOTO
OKCHUJIMPOBAHUSI.
6. [Toctpoenune nonuHoMuanbHOU Mojienu BAX TyHHenbHOrO AMOA.
7. CUMITJIEKCHBIM METO/I IUIAaHUPOBAHMUSI.
8. CoBpemennbiii ananu3 gaHHbix B cucreme STATISTICA.
9. MeTtoauyeckue peKOMeHAAlNH 1JIsl CAMOCTOAITEIbHON PadoThl CTY/ICHTOB
CamocTosTenbHass paboTa SBISETCS OJAHMM W3 BUAOB Y4eOHBIX 3aHaTuid. Llenb
CaMOCTOSITENIbHOM paboThl — MPAKTHYECKOE YCBOEHUE CTYACHTaMU BOIPOCOB OpraHU3allud
Hay4YHbIX HMCCJICIOBAHUN, IJIAHUPOBAHUS U OPraHU3alMU SKCIIEPUMEHTA, PacCMaTPUBAEMbIX B
IIPOLIECCE U3YUYEHUS IUCLUIUIMHBI.
AynuTopHas caMocTosITeldbHas paboTa MO AMCUUIUIMHE BBIMOJHSAETCS Ha Yy4eOHBIX
3aHATHSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOAaBATENs U MO €ro 3aJJaHUIO.
BueayauropHast camocrosiTenibHas paboTa BBINOJHSAETCS CTYIEHTOM IO 3aJaHHI0
npenoaaBaress, Ho 6€3 ero HermocpPeACTBEHHOTO y4acTHsl.

3agaum camocTOATE/ILHON PadOThI CTyIEHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON y4eOHON paboThI;

- OCBOECHHUE COJIEP’)KAHUS JUCLUILINHBL,

- yriryOJaeHHne coJiepkKaHus U OCO3HAHNUE OCHOBHBIX MOHATHN AUCIUTUINHBI;

- HCIIOJIb30BaHME MaTepuajia, COOPaHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSTENbHBIX
3aHATHH U1 3 (HEKTUBHON MOJTOTOBKU K 3a4E€Ty U IK3AMEHY.

Buabl BHEayIMTOPHOI CaMOCTOSAITEILHOM PadoThI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJENIbHBIX TEM JUCHHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- IOJITOTOBKA K JJa00paTOpHBIM padoTaMm;

- BBIIIOJIHEHHUE JIOMAILIHUX 33/IaHNH 10 3aKPETIJICHUIO TEM;

- cocTaBlIeHuE U 0POpPMIICHHE JOKJIAI0B 110 OTAEIbHBIM TEMaM MIPOrpaMMBI.

Jns  BeIMONMHEHWS JIOOOTO BHAAa CaMOCTOSTENBHON paboThl HEOOXOIUMO MPOUTH
CJICMYIOIINE JTAITBI:

- OTIpeIeNICHNE 1IeTTU CaMOCTOSTEIILHON PabOTHI;

- KOHKPETHU3aIMsl TO3HABATEIHLHOM 3a/1a4H,
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- CaMOOILIEHKa TOTOBHOCTHU K CAMOCTOSITEIIbHON paboTe;

- BBIOOp a/IeKBaTHOTO crioco0a IEHCTBHS, BEAYIIETO K PELICHUIO 3a]auu;

- IUTAHUPOBAHKE PAOOTHI (CAMOCTOSATEIFHON MITM TIPH YYACTHH MIPETIoiaBaTes);

- OCYUIECTBJICHHE B IPOIIECCE BBHIMOJHEHUS CaMOCTOSTENBHOW paboOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) Pe3yIbTaTOB pabOTHl M KOPPEKTUPOBKA BBIITOTHEHHS pabOThI;

- pednekcus;

- Ipe3eHTanus paboThl.

Bonpocsbl, BLIHOCHMbIE Ha caMOCTOsITeIbHYIO padoTy (OIIK-5, OIIK-6, ITK-1)

1. OcHOBHBIE 337]a4 U HATPABJICHUS MPOBEICHHS SKCIICPUMEHTAIBHBIX UCCIIEIOBAHHMA.
2. OcCHOBHBIE 3Tallbl IVTAHUPOBAHMS U OPTaHU3ALMH HKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM.
3. Metoanyeckre OCHOBBI HAYUHBIX HCCIIEIOBAHUN.

4. [Toctpoenue Monenu uccnegyemoro npouecca. OCHOBHbIE BHJbI Mojenei. Pe3ynbraTsl
MOJIEIIUPOBAHMSL.

5. Metoauka TpoBEICHUS SKCIEPUMEHTAIBHBIX HccienoBannil. OO0paboTka pe3ysbTaToB
OTIBITOB.

6. OCOOEHHOCTH ¥ BayKHEHIITNE TAIbl KOHTPOJISI Ka4ecTBa Ha MTPOU3BOJICTBE.

7. Mertpomnoruueckoe o0ecTieueHre IKCIIEPUMEHTA.

8. [TocTpoeHue rpexo-1aTHHCKOro KBaipara Mpu paH 10MHU3aLHH.

9. Wuterpanbublil v auddepeHnnanbHplii 3aK0HbI pacipeeIeHHUs.

10.  BebruncneHue MaTeMaTUYECKOro OXKHUIAHUS U JUCIIEPCUU.

11.  Omnpenenenue BepOATHOCTHBIX OLICHOK.

12.  TloctpoeHue JOBEPUTEIHHOTO HHTEPBAJIA.

13.  TloctpoeHme perpecCHOHHBIX MOJETICH, OLIEHKA 3HAYUMOCTH.

14. PoGactusriit ananuz. Merop Taryuu.

15. Pacnpenenenne ®@uiiepa npu OLEHKE aIEKBATHOCTH MOJEIIH.

16. Pacuer ko3 punrenta koppensuuu.

17.  CocraBneHue MaTpUIbl INIAHUPOBAHHUS.

18. Pacuet k03¢ umeHToB MoeH.

19. Martpuna rmutanuposanus LIKPIL.

20.  Onrumusanus TEXHOJIOTHYECKOTro MpoIecca TEPMUUECKOT0 OKCUINPOBAHUSL.

21. [TocTpoenue cumIuiekca.

22. O1reHka aieKBaTHOCTH MOJEIIH.

23. CrnaxuBaHH€ U METO/I HAUMEHBIIINX KBAJAPATOB.

24, OueHuBaHue CpeHUX 3HAYEHUH U JUCTIepCHil.

25. PerpeccuonHslii aHaU3: IMHEWHBIE MOJIEIIN.

26. PerpeccuonHblii aHaIN3: HEIMHEWHBIE MOJIEIIN.

27.  OueHuBaHHE OJJHOMEPHOH MJIOTHOCTH paclpeieeHusl.

28. OneHnBaHNE KOPPEISIIMOHHBIX (DYHKINH.

29. [TonHbIi pakTOPHBIN TUIAH.

30.  JIpoOHBIe PEIUTUKY W HETIOTHBIE OJIOKH.

31. Kommbrorepabie cucteMbl 00paOOTKHU OMBITHBIX JAHHBIX.

32. Craructuueckue ¢pyakuun Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u ipou.
33. CoBpemennbiit ananus qaHHbIX B cucreMe STATISTICA (statsoft.com).

34.  llepcnieKTHBBI U OCHOBHBIE HAIPABJICHUS PA3BUTHUS COBPEMEHHBIX CHUCTEM OO0pabOTKU

nanHbIX. [Tonstue «Big Datay.
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35. [IporpammHble ® ammapaTHble cpeacTBa TexHomormu «Big Datay mpu pemenun
AKTYAJIbHBIX 3a/1a4 HAYYHBIX I/ICCJ'IGI[OBaHI/II;'I.

10. MeToauyeckue peKoOMeHIalMu 1JIs1 MPenoaaBaTeJisi

OcHOBHOE BHUMaHUE MTPU U3YYECHUHU TUCIUIUTHHEL «Pa3paboTka cucreM coopa u 06paboTku
JaHHBIX» CJICAYCT YACIATbL H3YUYCHHIO oco0eHHOCTEHN MOCTPOCHUSA W MPOBCACHHUA HAYYHBIX
UCCIIeJOBaHHI, METO/IaM IIJIAHUPOBAHUS SKCIIEPUMEHTA H ITOCIICIYIOIIeH 00paOd0TKe MOTyYeHHBIX
pe3ynbTaroB. s akTUBU3AIMU Y4eOHOTO IMpolecca MPHU U3YYCHUU JTUCHUIUIMHBI 3()(HEKTHBHO
NpUMEHEHHE TPE3CHTAINH 110 Pa3IMYHBIM TeMaM JICKIUH.

Jlns mpoBeieHHs 3aHATHH 110 JUCHUILIMHE HCIOIb3YIOTCS CPEICTBA 00yUeHHUS:

- y4eOHHKH, TEKCT JISKIUH, MH(POPMaIOHHbIE pecypchl HTepHeTa;

- CIIpaBOYHBIC MAaTEPUAIIBI 1 HOPMATUBHO-TEXHUYECKAsT JOKYMEHTALIHSL.
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[Ipunoxenue 1

CprKTypa U COAECpPKaHUuEC TUCHUIIJINHBI «Pa3pa60TRa CUCTEM cﬁopa )4 | 06p360TKI/I JAHHBIX> 110 HAIIPABJECHUIO MOAT0OTOBKHU ﬁalcanaBpon
09.03.01 «MudopmaTHKa ¥ BLIYHCJIUTEIbHAS TEXHUKA» 110 npoduio noaroroskn «Kubeppusnueckne cucreMbi».

C| He Buabi yueOHoii padorsl, Bunbi
e e | BKJIIOYasi CAMOCTOAATEJILHYI0 | CaAMOCTOSITeJIbHOM Dopmbl
Ne M| Jas padoTy CTYIeHTOB, padoThI arrecTauuu
Ne Pazpen e ce U TPYA0OEMKOCTh B Yacax CTYJIEHTOB
i B I/ | Ja | CP | KC
n/n T | €T JI C 5 C P np | 1C | yo | T 9 3
p| pa
Beenenue. Ponb 1 3HaueHHE 3KCIIepUMEHTAIbHBIX 0
1.1 | uccnenoBaHuii Ui HAY4YHOUM U MPAKTUUYECKON 5 |1 5’ 4
JeSITeIbHOCTH.
Jlabopamopnas paboma 1 5 | o 3
BBosHoe 3aHATHE 110 1TaGOPATOPHOMY IPAKTUKYMY.
12 OcHoBHBIE 331a4H U (POPMBI TIPOBEICHUS 5 |3 0, 4
' HKCHEPUMEHTAIbHbIX HCCIIeI0OBAaHUH. 5
Jlabopamopnas paboma 2
N3yuenne GyHKIMH U TUIOTHOCTU PacHpeeeHHs S |4 3
BEPOSITHOCTH CIIYYaWHOW BEJIMYUHBI.
13 OcCHOBHBIE 3Talbl INIAHUPOBAHUS U OpraHU3alun 5 |3 0, 4
' 9KCIIEPUMEHTA. 5
Jlabopamopuas paboma 3 5 |5 3
M3yueHne HOpMaJIbHOTO 3aKOHA paclpe/ieleHusl.
14 [TocTpoenue Mozienu uccienyeMoro npoiecca. Buasl u 5 |6 0, 4
' pE3YJIBTAaThl MOAEIUPOBAHUS. 5
Jlabopamopuas paboma 4
[TocTpoenue perpeccruonnoit monenu BAX S |7 3
JJEKTPOHHOM JIaMIIbl TPHUO, Y. 1.
15 Metoauka MpoBeACHUS SKCIIEPHUMEHTAIBHBIX 5 |g 0, 4
' uccnenoBanuii. O6paboTKa Pe3yIbTaTOB OMBITOB. 5
Jlabopamopuas paboma 5
[TocTpoenue perpeccruonHoit monenu BAX 5 |9 3
JJIEKTPOHHOM JIaMIIbl TPUOJ, Y. 2.
1.6 | OcHOBBI TEOpUH BEPOATHOCTEN U MaTEeMaTHUECKOM 5 110 0, 4




CTaTUCTUKH. TOYEUHBIE U HHTEPBAJIbHBIE OLIEHKH.
[IpoBepka CTaTUCTUYECKUX TUIIOTES.

Jlabopamopuas paboma 6

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

11

1.7

CraTucTuuecKkuii aHaJIN3 SKCIEPUMEHTAIbHBIX
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
aHaJIM3a IIPU CTAaTUCTUYECKON 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 METOJIUKH TOJHOTO (haKTOPHOTO
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

Jlabopamopnas 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 Mojenn 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 nommHOMHUaNBLHOM Moaenn BAX
TYHHEJIBHOTO JTMOJIA, Y. 3.

1.13

HJIaHI/IpOBaHI/Ie OKCTPEMAJIbHOI'O SKCIICPUMCHTA.

Jlabopamopnas paboma 13
CHMILIEKCHBIM METO/1 IUTAHUPOBAHMSL.

1.14

CUMILIEKCHOE 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 aHalu3 JTaHHBIX B CHCTEME
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 aHalu3 JTaHHBIX 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 HAITPABJICHUA Pa3BUTUA

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 noarotosku: 09.03.01 «MHpopMaTrKa ¥ BEIYUCTUTETbHAS TEXHUKA»
OII (mpoduis): «Kubepdpusnieckne CUCTEMBI
dopma 00yyeHus: OUHas
Bun npodeccruonanbHON AESITENbHOCTH:

MMPONU3BOACTBCHHO-TCXHOJIOTHYCCKAA, OPIraHU3AIIUOHHO-YIIPABJIICHYCCKAA

Kadenpa «CMAPT-TexHOMOTHIID
®OH/I OHEHOYHbLIX CPEACTB

MO TUCHUTIJIMHE

Pa3paborka cucrem c6opa n 00padorkm nanubix Cocras:

1. ITacopT QoHIa OLIEHOUHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:
BapHaHTHI IK3aMEHAIMOHHBIX OUJIETOB;
MepevYeHb TEM PK3aMEHAIMOHHBIX BOIIPOCOB;
MIPUMEPHBIN MTepeYeHb TEM JIOKIIAJIOB;
00pa3Iibl BOITPOCOB U KOHTPOJIBHBIX 3aJJaHUN;
NepevyeHsb JIA00PaTOPHBIX PaboT

Mocksa, 2022
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IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

Tabmuma 1

Pa3paborka cucrem cOopa u 00padoOTKM TaHHBIX

®I'0C BO 09.03.01 «HpopMaTHKA ¥ BEIYUCIUTEIbHAS TEXHUKA))

B nporecce ocBoeHUsI JAHHOM JUCHUIUIMHBI CTYACHT (POPMHUPYET M JEMOHCTPUPYET ClIeAYIoUHe MpogeccuoHa IbHble KOMIEeTeH UM

KOMIIETEHIIUH TexHoJiorust dopma N
Hepeqeﬂb KOMIIOHCHTOB (l)OpMHpOBaHI/Iﬂ OLICHOYHOTI0 Crenenu ypoBHen OSBOCHI/IH
NHAEKC | ®OPMYJINPOBKA . o KOMIETEeHIHH
KOMIICTCHIIUU cpeacrBa
OIIK-2 | ciocoOHOCTH 3HATD: JIEKIUH, AC, ba3oBblil ypoBeHb:

HCIIOJIB30BAaTh ¢ TCOpHIO O CaMbIX BBIITOJIHCHHUEC T’ BOCIIPOU3BOJICTBO IOJYYEHHBIX
COBpPEMEHHBIC COBPEMEHHBIX HHPOPMAITMOHHBIX | KOHTPOJBHBIX VO, 3HAHWH B X0JI€ TEKYIIETo
I/IH(1)OpMaI_II/IOHHBIe TCXHOJIOIUAX U IIPOIrpaMMHBIX pa60T, JIP KOHTPOJIST; YMEHUE peIlaTh
TCXHOJIOTMH U CpeacTBax, MECTOAax UX CaMOCTOATCIJIbHaA TUIIOBBIE 3a/1a4y, IPUHUMATh
IMpOorpaMMHBIC IIPpUMCHCHHA B pa60Ta, HpO(l)eCCI/IOHaJIBHBIe u
cpeacrBa, B TOM HpO(i)GCCHOHaHBHOfI na60paT0pHLIe YIIPaBJIICHYECKUE PELICHUS I10
qucCJIc ACATCIIBHOCTHU 3aHATUA W3BECTHBIM allTOPUTMaM,
OTEYECTBEHHOIO YMETb:

NIPOM3BOJICTBA, TIPU
pelIeHIH 3a1a4
npodeccuoHaNbHOM
JCSITEIbHOCTH

* HCIIOJIb30BAaTh COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH 1
MPOrpaMMHBIE CPEICTBA, B TOM
YHCIIe OTE€YECTBEHHOTO
MIPOU3BOJICTBA, MPU PEIICHUH
3a1a4 nmpodeccruoHanbHOM
JeSITeIbHOCTH

BJIAJETbD:

* HaBBIKAMU TPUMEHEHUS CaMBIX
COBpPEMEHHBIX NHPOPMAIIHOHHBIX
TEXHOJIOTHI U TPOTPaMMHBIX
CPEJICTB B PEIICHUH
MOCTaBIIEHHOW 3a/1a4un

IIpaBUJIaM U METOJUKaM
IToBBILICHHBIH YPOBEHD:

MMPAKTUYCCKOC IMIPUMCHCHHUEC
TIOJTYYCHHBIX 3HAHHUU B TIPOIIECCE
HN3YUCHUA NJUCHUIIIINHEI,
TOTOBHOCTb pelIaTh
NpaKkTUYECKHE 3a7auu
TIOBBIIICHHOW CIIO’KHOCTH,
HCTHUIIOBBIC 3a1a4U, IPUHUMATD
npodeccuoHanbHbIE U
yIpaBJIEHYECKHE PEIICHUS B
YCJIOBHSIX HETIOJHOU
OTIPEICIIEHHOCTH, TIPH
HEJIOCTATOYHOM
JOKYMCHTAJIbHOM, HOPMAaTUBHOM
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U METOIMUYECKOM O0ECIICUEHUH.

I1K-4 CITOCOOHOCTh 3HATh: JIEKIIHH, JC, Ba3oBblii ypoBeHb.:
pa3pa6aTbIBaTb - CTPYKTYpPY MMOCTPOCHUA BBIIIOJIHCHUC T’ BOCIIPOU3BOACTBO MOIYYEHHBIX
KOMITOHEHTBI pa3pabOTKU KOMIIOHEHTOB, 3HATh | KOHTPOJIbHBIX vO, JHAHHH B XOfe  TEKYIIETO
CHCTEMHOTO S3BIK IpOTrpaMMHUpPOBaHUs, | PadoT, JIp KOHTPOIISE: yMeHHe pemats
IPOTPAaMMHOTO HEOOXOIMMBIH JIJISl IIOCTABJICHHOM | CaMOCTOSTEIIbHAS ’
06eCIICYCHILS sanaun pa6ora, TUTIOBBIE  33/a4M, TNPUHUMATh

yMETh: 71a00paTopHbIE npodeccHOHabHbIe "
- pa3pabareiBaTh KOMIIOHEHTHI | 3aHSTHSL. YHOPaBJICHYCCKHE  PCINCHUA IO
CHUCTEMHOTO IPOTPaMMHOTO M3BECTHBIM aIrOpUTMaM,
obecrneyeHus [paBuJIaM ¥ METOAUKAM
BJIANIETh: IloBbILIEHHBIH YPOBEHbD:
-HaBbIKAaMH, HEOOXOIMMBIMH JUISI IPAKTHIECKOS IpUMCHEHHE
Egl;;i)z{ei}}rogom " f;ggjﬁgziﬁ MOJyYCHHBIX 3HAHHWH B TPOIIECCE
HPOrpaMMHOI0 0OecIeueH s H3YICHUSA ANCHHATLTAHBL,
TOTOBHOCTB pEIaTh MPAKTHUYECKUE
3aJ]aud TIOBBIIICHHON CJIOKHOCTH,
HETHUIIOBBIE 3aJ[aud, TNPHHUMATh
npodeccuoHaIbHbIE u
yIpaBl€HYECKHE  pelIeHUs B
YCIIOBUAX HETIOJHON
OIpEeJIeIEHHOCTH, npu
HE/IOCTaTOYHOM JTIOKYMEHTAILHOM,
HOPMATHBHOM W METOJINYECKOM
obecreyeHnu.

I1K-5 CIIOCOOHOCTh 3HATh: JIEKIUH, AC, Ba3oBblii ypoBeHb:

COIpSIraTh -0 METOAaxX CONPSDKEHMS | BHIIOJIHEHUE T, BOCIIPOM3BOJICTBO  TOJTYYEHHBIX
amrmaparHble U | almmapaTHeIX W MPOTPAaMMHBIX | KOHTPOJBHBIX VO, sHAHWH B XOfe  TeKYIIEro
porpaMMHBbIE CpeAcCTB B cocTase | pabor, JIP KOHTPOILSE: yMeHHe peIaTs
CpeAcTBa B cOCTaBe | MHPOPMAIIMOHHBIX U | CaMOCTOSITETIbHAS ’

UH(POPMALIMOHHBIX U | aBTOMAaTU3MPOBAHHBIX  CHUCTeM, | padora, THIOBBIC — 3alatu, — HpHHUMATH
ABTOMATU3MPOBAHHBIX | 3HATH MOCTPOEHHE NPOrPAMMHO- | 1abOpATOPHbIE npodeccHoHAbHbIE 1
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CUCTEM U | anmapaTHbIX KOMIUIEKCOB 3aHATUS VOPABJICHUECKUE  pEUICHUs 10
[IPOrpamMMHO- yMeThb: U3BECTHBIM aJropuTMaMm,
anmapaTHBIX - COoIpsiraTh anmnapaTHbie U NpaBUJIAM M METOLMKAM
KOMILJIEKCOB MIPOrpaMMHBIE CPEJCTBA B . .
I[HoBbIlIEHHBIH YPOBEHb!
cocTaBe HH(POPMAIIMOHHBIX U
IIPaKTUYECKOE [IPUMEHEHUE
ABTOMATU3HPOBAHHBIX CUCTEM U .
MPOrPaMMHO-aTIAPATHBIX IIOJIyYEHHBIX 3HAHUM B IHpoIEcce
KOMILIIEKCOB HN3YUCHUA JUCHUIIIINHBI,
BJIA/I€Th: TOTOBHOCTb pelIaTh IIPAKTUYECKHE
-HaBbIKaMH CONPKCHUA u 3a/7a4M ITOBBIMICHHOMN CJIOKHOCTH,
paspaboTku IIPOrpaMMHBIX HETHUIIOBLIE 3aJaud, INPUHUMATh
CpelicTB B MH(OPMAIMOHHBIX U
pel (bopmary npodeccuoHaIbHbIE u
ABTOMATU3UPOBAHHBIX CHCTEMAaxX
VIOPaBJICHUECKUE  pELICHUS B
u MIPOrpaMMHO-aNnapaTHbIX .
KOMILIIEKCAX YCIIOBHSIX HETIOJTHOU
OIpEEeNIEHHOCTH, npu
HEJ0CTaTOYHOM JIOKYMEHTAJILHOM,
HOPMAaTUBHOM M METOJMYECKOM
o0ecrnevyeHunn.
[1K-6 CIIOCOOHOCTh 3HATD: JIEKIIVH, AC, ba3oBblil ypoBeHb:
BBITIOJIHATH ¢® O TOM, KaK BBIIIOJHATH BBIIIOJIHCHHUC T’ BOCHPOU3BOACTBO MOTYYEHHBIX
WHTETPALHIO WHTETPAINIO, 3HATh O PA3IMUUIX KOHTPOJIBHBIX VO sHamMit B XOfle  TEKYILEro
b
A3HOPOJIHBIX a3HOPOJIHBIX JIEKTPOHHO- abor
P POA P POA p p ’ JIP KOHTPOJIS; yMEHUE pemarb
AIIEKTPOHHBIX BBIYUCIIUTEIbHBIX CUCTEM U CaMOCTOSITEeNIbHAs
. TUINOBBIE  3aJa4yd, [PUHUMATH
BBIYMCIIUTEIbHBIX nepudepuitHoro 060pyI0BaHHUS pabora,
CHCTEM H YMETb: n1abopaTopHbIe npodeccHoHanbHbIe u
nepupepuiHoro * BBINIOJIHATH UHTErPALIUIO 3aHATUA. YHOPABICHICCKHC  DCIICHUA 110
0o0opy/0BaHus B Pa3HOPOAHBIX ITEKTPOHHBIX M3BECTHBIM alNropuTMam,

COCTaB€ IPOrPaMMHO-
anmapaTHbIX
KOMILIEKCOB,
pacnpeneneHHbIX
BBIUHCIUTEIbHBIX
CUCTEM U

BBIUUCIIUTENIBHBIX CUCTEM U
nepugepuitnoro 000py0BaHuUs B
cocTaBe IIPOrpaMMHO-
anmapaTHbIX KOMIIJIEKCOB,
pacnpeeieHHbIX
BBIUUCIIUTEIIBHBIX CUCTEM U

IIpaBrjIaM U METOAHUKaAM
IToBBIIICHHBIH YPOBEHB!

MIPaKTUYICCKOC IMPUMCHCHHUEC
MIOJYYEHHBIX 3HAaHUM B IIpolecce
U3y4eHUs JCLUIIINHBL,
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ABTOHOMHBIX
YCTPOICTB

ABTOHOMHBIX YCTPOMCTB
BJIAIETD:

* HaBBIKOM MHTETPALIUH, BIAJIETh
IIOHMMAaHHUEM O CTPYKTYpPE CBA3HU
AJIEKTPOHHBIX BBIYMCIUTEIBHBIX
cucTeM U nepudepuitHoro
000py/IOBaHUs B COCTaBe
IIPOrpaMMHO-AIIAPaTHBIX
KOMILIEKCOB, pacIpeielIeHHbIX
BBIYHCIIUTEIBHBIX CUCTEM U
ABTOHOMHBIX YCTPOMCTB

TOTOBHOCTH pCIIaTh IMPAKTHYCCKUC
3aJa4uun MMOBBIIIEHHOMN CJIOKHOCTH,
HCTHUIIOBBIC 3aJia4yv, IPHHUMATDH

npodeccuoHaTbHBIC u
VIOPABJICHUYECKUE  pELIECHUs B
YCIIOBUSAX HETMOJIHOU
ONPENIETICHHOCTH, npu

HEJIOCTAaTOYHOM JIOKYMEHTAIBHOM,
HOPMaTUBHOM H METOJUYECKOM
o0ecrieueHuu.

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

«Pa3padorka cucrem coopa u 00padOTKM TAHHBIX)

HaunmenoBanue [IpeacraBnenue
No OICHOYHOTO KpaTkas xapaktepucTuka OleHOYHOTO OLIEHOYHOTO CPECTBA B
OoC CpelcTBa CpeacTsa d0OC
[TpoayKT caMOCTOATENbHOM pabOThI CTY/ACHTA,
MPEACTABIISIIONTNN coboi nyoIuyHOE
1 I[%Kﬂaﬂ’ BHICTYIIJICHHE 10 TPEACTABICHUIO IOJIYYECHHBIX Tembl JOKIIA0B,
00 mceHHe PE3yJIbTATOB PELICHUS ONpeesIeHHON ydeOHo- cooOuIeHni
(AC) MPAaKTUYECKOH,  y4eOHO-HCCIIeI0BATENBCKOM
WM HAYYHOU TEMBI.
CpeacTBO KOHTpOJIS,, OpraHU30BaHHOE Kak
creruanbHas ~ Oecelna  MEAAroruyeckoro
VCTHBIMA onpoc/  paGoTHHKA ¢ OOYJAIOIIMMCS 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/ISI/IPOBUaTI) Hpoueﬂypzl ®Donn KOHTpovJIbHBIX
T) M3MEpPEHUs] YpPOBHS 3HAHUM H  yMEHHH 3a/laHui
( 00yyJaronierocs.
[IpencraBieHue CTyIeHTOM HapaOOTaHHOM
4 IIpe3enTauus nH(pOpMaIIUKY 0 33JJaHHON TEMAaTHKE B BUJIE .
(TTP) HaObopa  cumaigoB U cremdPpdEKToB, Tembl npesenTanuii
MOTOTOBJICHHBIX B BHIOPAHHOM MTPOrpaMMe.
OrneHka crocOOHOCTH CTYJEHTa MPUMEHUTh
5 JIaGopartopHbie [OJLYHICHHBIC PAHCE SHARMI AUIA TPOBCACHI [Tepeuens aboOpaTOpHBIX
aHaM3a,  OMbITA,  OKCIIEPUMEHTa W
pabotst (JIP) paboT 1 UX OCHAIIICHHE

BBITIOJIHCHHUA ITOCIICAYIOIIHUX pPacycToOB, a
TAKXC COCTaBJICHHUA BBIBOJIOB.
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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)
§

@akynpTeT MamMHOCTpoeHus, kagenpa «CMAPT-TexHoIOTHI»

JuctunuHa «Pa3paboTka cuctem coopa u 00pabOTKH TaHHBIX»

Hanpasnenue noarorosku:09.03.01 «MHpopMaTuKa U BEIYUCIUTEIbHAS 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 |
CTaTHCTHYECKUMU CBSI35IMU ONPEACISIEMBIX [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
«Pa3paboTka cucrem coOopa u 00padOTKH JaHHBIX»:

SK3AMEHAITMOHHBIN BUJIET Ne 2

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

2. DopMBbI, XapaKTEPUCTUKU U YHCIIOBBIC OLICHKH F€HEPATIbHONW COBOKYITHOCTH U BBIOOPKU U3
Hee. HecMemeHHOCTh OLIEHOK YMCIIOBOM XapaKTEPUCTUKU Ha MPUMEPE LIEHTPAIBHOTO MoMeHTa 11
MopsiKa.

3. Pemnts 3amauy

[Ipn u3MepeHnn NIyMOBOTO CHTHAJIA, MOCTYIMAIOUIEr0 Ha BXOJ PAJAMOINPUEMHOTO YCTPOMCTBA,
pazMax mrymoBoro Hampsbkenust Uy Ha dkpaHe ocumiorpada coctaBun 6 MkB. Ilombesysick
mpaBUiioM «30», JaTh NPUOTMKEHHYIO OIICHKY CpeIHed MOIIHOCTH (IIYKTYallMOHHOMN
cocrasstoteii Dy = oy, B?

BK3AMEHAIIMOHHBIN BUJIET Ne 3

1. OcHoBHBIE 3371291 ¥ (OPMBI TPOBEICHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH.
2. Hcnons3oBanue pacnpenenenus duiiepa B HAyYHBIX UccleAoBanusx. 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 IJIAHUPOBAHUS U OPTaHU3aLUU SKCIIEPUMEHTA.

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

Hcxons u3 THIoTes3sl 0 paBHOBEPOSTHOM UCXOJIE UCIIBITAHUM, OLIEHUTHh BEPOSITHOCTD MONAJaHMs
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 npoiecca. Buasl u pe3ynbTaTbl MOACIUPOBAHUS.
2. Pacnpenenenue [lupcona. [IpoBepka rumoTe3sl 0 HOpMaIbHOM 3aKOHE pacIpeIesICHuUs.
Kpurepuu, ucnosibzyembie pu NpOBEPKE TUIIOTE3bI O HOPMAIBHOM 3aKOHE PACIIPECIICHHUS.

3. Pemnts 3amauy

OrnpenenuTh BEpOSATHOCTh MOMAIaHUsl CIIy4aillHON BEJIMYUHBI X B MHTEpBaj ot 0 10 6, eciau
W3BECTHO, UTO 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 KCTPEMATILHOTO dKCcriepruMenTa. Haxoxxienue rpajineHTa
(grad y) mo MaTeMaTH4ecKOr MOJIEIH, TOJy4CHHON MeTo1aMu (DaKTOPHOTO YKCIICPUMEHTA.

3. Pemts 3anauy

Bo ckoibKO pa3 M3MEHUTCS MIMPUHA JJOBEPUTEIBHOTO UHTEpBaia pu Pyos =0,95, ecnu uncio
onbIToB N=2, puyeM B OJIHOM CIIydae AUCIEPCUs G2 CIIydaitHOi BEeTMYMHbI X H3BECTHA, A B
JPYroM — ee OlleHKa S — onpe/enseTcs B OnbITe. 3HaUeHNe mapaMeTpa t, g pacmpeneneHus
I"aycca paBuo 1,96, a st pacnpenenenus Cterogenra — t=12,7.

SK3AMEHAIIMOHHBIN BUJIET Ne 7

1. [TnanupoBaHue SKCIIEPUMEHTA MIPHU MPOBEACHUN HAYYHO-HUCCIIEI0BATEIbCKUX PaloT.
2. PannomusupoBannsiii maH. Llenb, 0cOOEHHOCTH U TPUMEPHI TPAKTUYECKOTO
HCIOJIb30BaHMs. Ha3HaueHue u npuMeHeHne JIATHHCKOTO KBaapara.

3. Pemts 3a1auy

OmnpenenuTh TPaHUIIbl TOBEPUTEIBHOTO HHTEPBAJA, €CIIU U3BECTHO, YTO Myx=10, 6,=1 mpu 4yucie
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. Oco0OeHHOCTH U 3Tallbl METO/Ia KPYTOTO BOCXOXKIEHUS TIPU MTOUCKE ONTUMAIBbHBIX
YCIIOBU.

3. Pemnts 3amauy

[Ipu m3MepeHun IEKTPUUYECKOro COMPOTUBIEHUS R, MCMONB3YIOTCA BOJBTMETP M aMIEpPMETpP C
OTHOCHTEJIBHOH TIOTpPemHOCThI0 & = 4%. McHomb3ys COOTHOIIEHHE: OR’ = Gu’+ Gi%, OLEHUTH
BEJIMYMHBI BO3MOXKHOI aOconmoTHOM A U OTHOCUTENbHOM O mnorpemHocted. M3mepenus
MIPOU3BOJIATCS B OKPECTHOCTAX OTMETOK «1,0» 1 «10,0» mikansl (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. Metoauyeckie OCHOBBI Hay4yHBIX HccieaoBaHUN. CTalMOHApHOCTh M 3ProAHYHOCTH
CIIy4allHbIX ITPOLIECCOB. Y4YET CTOXAaCTHYECKON CTPYKTYphl IPH MOJAEIMPOBAHUU CIIy4alHBIX
MIPOLIECCOB.
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2. [Ipeanoceuiku mocTpoeHus: apoOHOro (akropHoro riaHa. OOmMI BHII perpecCHOHHON
MOJIENH, TeHEepUPYIOLIee COOTHOIIEHUE U ONpeeIAioNuii KOHTpacT Ha pumepe JIDD 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 CTE€NIEHH KOPPEJIALMOHHON CBsA3U? JlaTh OLIEHKY.

9K3AMEHAHHOHHBIﬁ BUJIET Ne 10

1. [TocTpoeHue Moienu UCcCiieayeMoro nporecca.

2. OmpeneneHue COCTOATENBHOCTH, S(PPEKTUBHOCTM M HECMEIICHHOCTH Ha IpUMeEpe
TOYEYHBIX OLIEHOK T'€HEPAIbHBIX COBOKYMHOCTEH. BEpOATHOCTHBIN M CTATUCTUYECKUN MOAXOJbI
MIpY ONIPEJEIICHUU IPaHuULl UHTEpBaja P 3aIaHHON BEPOSTHOCTH.

3. Pemmts 3anauy

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

SK3AMEHAITMOHHbBIN BUJIET Ne 11

1. [Toctpoenue monenu uccneayemoro mpoiecca. OcHOBHbIE BUABI Mojenei. [lonsrue
«XOPOIIO» U «IUTOX0» OPTraHN30BAHHOW CUCTEMBI. YUeT IIPH MIAHUPOBAHUH OTIBITOB.

2. CMmenianHbIf MOMEHT BTOPOTO MOPSAKA. 3HAUCHUE JJIsl PeIICHUS IPAKTUUECKUX 3a/1a4.
Lenw u 3ama4um KOPPEISIUOHHOTO aHau3a (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 HAICKHOCTD IEKTPOHHOTO MPUOOPa, €CIIM U3BECTHO, UTO 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. OcHoOBHbIE BU/IbI MOJIeNIeN. Pe3yabTaThl MOJIEIMPOBAHUS HCCIIETYEMOTO Mpolecca.

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  (IyKTYallMOHHOHW —cocTaBisiomel ow’, B?, ecmm
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
BBIYHCIIEHNH ydecTh, uTo B([] = 0) = D, raeD = 62

SK3AMEHAIIMOHHBII 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 3amauy

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. [IpeanochbuIKy MOBBIMIEHUS] TOYHOCTH MPHU TJIAHUPOBAHMM 3KcnepuMmeHTa. OmnpeneneHue

HavaJIbHBIX MOMEHTOB OJTHOMEPHOTO pactpeeneHus. OCOOEHHOCTH OIIEHKU CPEeTHUX 3HAUSHHIA 110
aHCcaMOJTI0 peanu3aluuii, OTINYKUEe OT YCPEJHEHUS IO BPEMEHHU.
3. Pemmts 3amauy
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Onpenenutb K03 HUITMEHTHI peTPECCHOHHON MOJICIIH, €CIU OTKJIMKHU MpH nipoBeneHun [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 WHTEpBAIbHAs OLIEHKA MPHU yBETUYEeHUH uuncia onbIToB ¢ 4 mo 100.
OtBer 000cHOBaTh. [IpuBeCTH YUCIOBYIO OLICHKY.

AK3AMEHAILIMOHHBIM BUJIET Ne 16

1. MeTpooruueckoe ooecreueHue 3KCIepUMEHTa.

2. Br100op 11eHTpa TU1aHa ¥ OTpeieiCHUEe BEIMYMHBI MHTEpBaIa BaApbUPOBaHUs (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 «3G6», JarTh TPHOIMKCHHYIO OILICHKY CpeIHEH MOIIHOCTH (UIYKTYallHOHHOM
cocraBJiistronieil Dy = sz, B2

BK3AMEHAILIMOHHBIM BUJIET Ne 17

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

2. Hcnonp3oBanue pacnpeaenenus [lupcona npu mpoBepke runoTe3bl 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. Pobacthbriit ananu3. Meroa Taryuu.

2. 3aBUCUMOCTh YHCJIa YpOBHEH (DaKTOPOB M MOpsJKa MOJIMHOMHAIBHOM MOJETH IpH
IPOBEECHUU TOJHOTO (DaKTOPHOTO HKCHEPUMEHTA. MOIHOCTh KpUTEpUs TpU PpEIICHUU
CTaTUCTUYECKHUX 3a/ad.

3. Pemnts 3amauy

Hcexonst u3 runoressl 0O paBHOBEPOSITHOM MCXOJE MCHBITAHWM, OLEHUTh BEPOSTHOCTh NOMNAdaHUS
cllyyailHOM BeTMYMHBI X B MHTepBal oT 17 mo 18. I'paHuiel o6macTy MpoBeAEHUST MCIBITAHUM
npocrtuparotes ot 5 go 105.

SK3AMEHAIIMOHHBIN BUJIET Ne 19

1. [IporpamMHBbIe U anmapaTHble cpeicTBa TexHoJoruu «Big Datay npu npoBeieHMM Hay4YHBIX
HCCIIE0OBAHMI.

2. [ToHATHE OPTOTOHATIBHOCTH MPU MOCTPOCHUU IIJIaHA HKCIIEPUMEHTA.

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. Oco0EeHHOCTH KOMITBIOTEPHOTO BUA MOJICTUPOBAHHS.

2. Pacnpenenenne CtproeHTa. 3HaU€HUE ISl PEIICHUS MMPAKTHUECKUX 3a1a4y. OnpeneneHue
YPOBHS 3HAYUMOCTH TIPH MPOBEPKE THIIOTES.

3. Pemnts 3amauy
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Bo ckonmbko pa3 M3MEHHTCS MIHUPUHA JOBEPHUTEIBHOTO MHTEpBajia TpH Phos =0,95, ecnu uucio
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.

BK3AMEHAIIMOHHBIN BUJIET Ne 21

1. Oco6eHHOCTH MaTeMaTHYEeCKOro BUAA MOJICIIMPOBAHUS.

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

3. Pemmts 3amauy

OmnpenenuTh TPaHuUIlbl JOBEPUTEIHLHOTO HHTEPBAIA, €CIIM U3BECTHO, YT0 Mx=10, 6x=1 mpu uucie
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 agexBaTHOCTH Mojenu. OueHKa 3HAYUMOCTH KO3()()UIIMEHTOB perpecCHOHHOMN
mojenu. [IpakTiueckoe mpuMeHeHHEe IPU PEIICHUN BEPOSATHOCTHBIX 3a]1a4.

3. Pemuts 3amauy

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

SK3AMEHAIIMOHHBIN BUJIET Ne 23

1. OcobenHocTH (PU3NYECKOTO BHIa MOJCITUPOBAHUS.

2. Lenw u 3a7a9m KOpPEISIIIMOHHOTO aHau3a (Ha mpuMepe 1ad. pal.). [IpoBepka 3HAYMMOCTH
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 KOPPEISIIMOHHOM cBsi3u? J[aTh YHCIIOBYIO OIICHKY.

SK3AMEHAIIMOHHBII BUJIET Ne 24

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

Haiit mi10THOCTH BEPOSTHOCTH, €CIIM CITydaiiHas BeJIU4rHa [| pacrnpeseneHa 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 nprumMepsl.
2. Omnpenenenue 00J1aCTH SKCTPEMyMa IIPU pealn3alii CUMILIEKCHOTO IJITAHUPOBAHUSI.
3. Pemuts 3amauy

Tpu 3aBoa MPOU3BOASAT IEKTPOHHBIN NMPHOOP. B roToBOM M31enMu NCHONB3YIOT 110 IPUOOpPY OT
kaxxaoro 3aBoaa: B1, B2, B3. HagexxaocTh padboTsl mpubopa B1 cocrasnser 0,8; B2 - 0,7; B3 - 0,9.
OnpenenuTs HAJACKHOCTh AEKTPOHHOIO MPUOOpPA, €CIM M3BECTHO, YTO OH BBIMJET U3 CTPOS B
cllydae OJHOBPEMEHHOTO OTKa3a BCeX Tpex MpuOopoB. Kak M3MEHUTCS BEpOATHOCTh OTKa3a MpH
YBEITMYEHUH YHCIIa 3TUX IPUOOPOB ¢ 3 10 6 pH ypoBHE HAAEKHOCTH Kaxkaoro 0,97

BK3AMEHAIIMOHHBII 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. Beioop uncna pa3psaos. @opmynsl bpykca u Xaliuxonpaa (1o
Marepuaiam J1ad. paboTsl).
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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. llpusectu npumMepsl UCNOIB30BaHUS JIJATUHCKUX M I'PEKO - JJATUHCKUX KBaIpaToB.

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 mnanupoBaHue Ha OCHOBE METOAOB Taryym.
2. Omnpenenenue s3kcrpemyMa npu peanuzanuu LIKPIL. [Topsgok maTemaTnyeckoi Moaenu.
3. Pemts 3anauy

OnpenenuTs CMEIIEHHYIO U HECMEILEHHYIO OLIEHKU aucnepcuu Dx, eciu B 2 onbITax BbIIAIN
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

OnpenenuTs CMEIIEHHYIO U HECMEIIEHHYIO OIleHKH aucrnepcuu Dy, ecau B 2 omblTax BbIIATU
uugper 49 u 51.

SK3AMEHAIIMOHHBIM BUJIET Ne30

1. Bosmoxnoctu pecypca STATISTICA nmpu npoBeieHNN Hay4YHBIX MCCIIEN0BAHUM.

2. [TocTpoeHne perpecCHOHHON MOJENH MO pe3ynbTaTaM OnbITOB. [Iopsaok MaTeMaTHYECKON
MoJiend. JIaTh MOsICHEHUS ¢ UCTOJIb30BAHUEM MaTepHaioB J1ad. 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 IK3AMCHAIIUOHHBIX BOIIPOCOB II0 TUCHUIIJIHHE

«Pa3paboTka cucrem cOopa u 00padOTKH JAHHBIX»

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  TIPOBEIEHUS  IKCIIEPUMEHTATBHBIX

OIIK-5; OIIK-6; TIK-1

OCHOBHBIC ITaIIbI IJIaHUPOBAHUA U OPraHu3aluu SKCIICPpUMCHTA.

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. OCHOBHBIE BUABLI 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; I1IK-1

3HaueHHUE KpUTCPUCB HO,I[O6I/I$I IIpH p€ajin3allii MOJACIUPOBAHUA.

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 KaueCcTBa Ha MPOU3BOCTBE.

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

Pacnipenenenne ®uiiepa npu OLEHKE aIeKBATHOCTH MOJIEIIH.

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 LIKPIIL.

OIIK-5; OIIK-6; IIK-1

IIpumep wucnonb3zoBanus LKPII 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 MCTO/J HAUMCHBIIINX KBAJPaTOB.

OIIK-5; OIIK-6; I1K-1

OueHuBaHue 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 IJIOTHOCTHU pacIpeeeHusI.

OIIK-5; OTIK-6; MK-1

OneHuBaHue KOPPENIALUOHHBIX (PYHKIIHA.

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»

HUCCJIETOBAHUM.

IJIs OPOBCACHUST HAYYHBIX

OIIK-5; OIIK-6; I1IK-1

[TepcnieKTHBBI 1 OCHOBHBIE HAIIPABJICHHS Pa3BUTHsI 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; IIK-1

IpumepHbIii NepeveHs TeM HokiaanoB (npesentanuii) (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 IIAHUPOBAHUS U OPraHU3AIUK SKCIIEPHMEHTA.
OTIBITOB.
MOJIETTUPOBAHUSI.
MOJIETTUPOBAHUSI.

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

9. «Mertoxa pasMepHOCTHY» TIPH ONPENEIEHUH KPUTEPHEB MOA00US.

3HadeHUEe U CYITHOCTb MOACIINPOBAHUA KaK MCTOJda HAYYHOI'O TTIO3HAHUA.

Mertoauka MNPOBCACHUA SKCICPUMCHTAJILHBIX HCCJIeIOBaHUM. O6p360T1<a PE3YyJIbTATOB

[Toctpoenue Mopenu ucciaeayemoro rmnporecca. OCHOBHbIE BHJIbI Mojeneil. Pe3ynbrarsl

OcobeHHOCTH KOMITIBIOTEPHOI'0, MAaTEMATUYCCKOI'0, CTATUCTUYCCKOTO 1 (1)I/I3I/I‘IGCKOFO BUJ0B
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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 obecreueHre IKCIepUMEHTA.

OcoOeHHOCTH U BayKHEHIIIUE 3TaIlbl KOHTPOJISl Ka4eCcTBa Ha IIPOU3BOJICTBE.
ITocTpoeHune rpeko-1aTHHCKOrO KBajipaTa NPy paHIOMHU3aLNH.
WuTerpanbublit 1 qudepeHranbHbli 3aKOHbI pacpe/leIeHHUs.
Bbluncnenre MaTeMaTUH4eCKOTO 0KMIaHUS U IUCIIEPCUN.
Onpenenenne BEPOSITHOCTHBIX OLIEHOK.

[TocTpoeHne JOBEPUTENILHOTO UHTEPBAA.

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

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

CocraBiieHHE MaTPULbI TUIAHUPOBAHUS.

Pacuer koaddunineHTOB MaTeMaTH4YECKONH MOJICIH.

Marpuna mianupoBanus 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 aHaM3: IMHEWHBIE MOJIEIIN.
PerpeccnonHbli aHAIN3: HEIMHEWHBIE MOJIEIIN.
OneHuBaHue OJJHOMEPHOM IJIOTHOCTHU pacrpeiesieHus!.
OrneHnBaHNE KOPPEISILIMOHHBIX (YHKIUH.

[TonHbIi GakTOPHBIH MIIaH.

JpoOHbIe pErINKU U HETIOJIHbIE OJOKH.

Bozmoxnoctu pecypca «STATISTICA» aiis npoBeneHuss HayYHbIX UCCIEA0BAHUN.

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 UCCIICTOBAHUM.
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KonTpoJsbHble 3a1aHusi 1o Kypcy

«Pa3paboTka cucrem coopa u 0opadoTku nanubix» (OIIK-5, OIIK-6, [IK-1)

BrinonHenue cryaeHTaMu KOHTPOJIBHBIX 3aJaHUN  CTUMYJIUPYET IIeJICHANPAaBICHHOE
u3yueHue IUcHUIUIMHBL «Pa3paboTka cuctem cOopa u 0OpaOOTKM MAAaHHBIX» M IO3BOJSET
OOBEKTUBHO OIICHUTh KAa4eCTBO YCBOCHHMS HMHU Yy4eOHOro maTepuana IpH OJHOBPEMEHHOM
KOHTPOJIE YpPOBHS MNPO(PECCHOHAIBHON TOATOTOBKHU. BEINOMHEHHE KOHTPOJIBHBIX —3aJaHUi
CHOCOOCTBYET MPUOOPETEHUIO CTYJEHTAMH HABBIKOB CaMOCTOATEIbHOW OOpabOTKHM MAacCHBOB
SKCIEPUMEHTAJIBHBIX JIAHHBIX MPU IIMPOKOM HCIOJB30BAHUU CTATUCTUUYECKUX 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 MaTeMaTU4ecKuX (popmysn He0OXOAUMO YKa3bIBaTh COOTBETCTBYIOIINE UCTOYHUKHU
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 HEOOXOAUMO YKa3aTh HAUMEHOBAHUE JIUCIUIUIMHEI,
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 mpernogaBaTesieM M BHECEHHUS CTYACHTOM HEOOXOIUMBIX HCIpPaBICHUUN
KOHTPOJIbHBIE PabOThl JIOJKHBI OBITH MPEJICTaBICHBI K 3allUTe, a CTYICHT — JOMYILEeH K
co0ece10BaHuIO MO0 TEMATUKE BHITIOJHEHHBIX 3a/1aHUH.

KonTpoJuanHas padora 1

1. PackpbITh 3Ha4YeHHE M CYIIHOCTb MOJEIMPOBAaHUS KAK METOJAa HAYYHOTO IO3HAHHSA.
[lepeuncauTh OCHOBHBIE BH/Ibl MOJEIMPOBAHUS, BBIJEIUB OCOOCHHOCTH KOMIIBIOTEPHOTO,
MaTeMaTHYeCKOIo, CTATUCTUYECKOr0 U (PU3MYECKOTO BUJOB MOJEINPOBAHUS. YKa3aThb BaXKHOCTb
BbIOOpa KpUTEpHEB NOA00MS TMpPH OCYLIECTBICHUM MojenupoBaHuu. I[lpuBectu mnpumepsl
IIPUMEHEHHUsI METOJI0B MOJICJIMPOBAHUS IIPU PELICHUN IPAKTUYECKHX 3a]1a4.

2. Onucatb BaKHEHIIME O3Tanbl KOHTPOJS KauecTBa Ha mpousBojcTBe. [lepeumcnuthb
peliacMble 3a7a4M, Ha3BaTb OCHOBHBIC THUIIbI KOHTPOJIBHBIX KapT, yKa3aThb MOPSAJOK YCTaHOBKHU
KOHTPOJIBHBIX IPEJEI0B.

3. OOBSICHUTH HA3HAUYEHHUE U yKa3aTh MPSIOK peaan3alii paHA0MHU3alMU IPU POBEAECHUN
JKCIIEPUMEHTANIBHBIX UCClIeN0BaHUN. [IpuBecTH mpUMEpHI UCIIONIB30BAaHUS JIATUHCKUX U TPEKO —
JIATUHCKUX KBAJpPAaTOB.

4. PackpbITh 0COOEHHOCTH HCIOJB30BaHUS MeToAa Tarydu mpu NpoBEAEHUH POOACTHOIO
IJJAHUPOBaHUSA dKcIiepuMeHnTa. [loka3aTs 3HaueHHEe MeTo1a JUIsl pEeIEeHUs MPAKTUYECKUX 3a/1a4.

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

KonTpoabHas padora 2

B xone skcnepuMeHTaNbHBIX UccienoBaHuil Obutn peann3oBanbl 20 onbiToB. KoHKpeTHBIE
3HAYCHHS MTOJYICHHBIX BEIOOPOYHBIX MACCHUBOB MPEACTaBICHBI B BUIe 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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Hcxomuplii MaccuB JTaHHBIX HEOOXOIHMMO MpPeoOpa3oBaTh, YMHOMKUB YHUCIIOBbIE 3HAYCHMUS
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 6e3pa3mMepHOi BeMYUHBI ATOT KodduiueHT (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) 3HaueHus MepBOH BEMUHMHBI JOJDKHBI OBITh YMHOXKEHHI 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 TPE0OPa3OBaHKM TPEOYETCS PEIIUTH CIIETYIONIUE 3a/1aUH:

1) Jnst  Kaxaol W3  BEIMYMH OLCHHUTH CpeaHue 3HaueHus ( Xu Y ),
cpenHekBaapatuyeckue otkioHeHus [x[u [y[], a Taoke qucnepcuu Dy u Dy.

2) [TocTpouTh JOBEpUTEIbHBIC MHTEPBAIBI I CPEIHUX 3HAYCHUH C HAICIKHOCTHIO
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 pacCIliOJIOKCHUC SKCIICPUMECHTAJIbHBIX TOYCK.

6) HJ’IH KaH(HOﬁ U3 BCJIMYMUH IMPOBCPUTbL T'HUIIOTE3Y O TOM, YTO €€ OJHOMCPHOC
paciupeaciICHuC ABJIACTCA HOPMaAJIbHBIM.

KonTpoJanHas padora 3

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

1) ITocTponTh MONHBINA (haKTOPHBIH IJIAaH U MPEJCTaBUTh COOTBETCTBYIOIIYIO MAaTPHUILY
TUTAHUPOBAHMUSL.
2) [TpuBecTn ypaBHEHHUS sl BEIYUCIECHUS KOY(PPHUIUEHTOB HCCIeTyeMOH MOAETH IO

pe3yiabTaTaM U3MEpPEHUN.
3) OrnpenenuTh yCIOBHS MPOBEICHUS OTBITOB.

4) Bocrnonb3oBaBmmch moMydeHHBIMA paHee (KOHTpOJIbHAs paboTa 2) OllEHKaMHu
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  JMarna3oHa  BapbUPOBaHMs  TMOJNYYAlOT  YMHOXEHHUEM
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.

47



ITepedyennb 1a00paTOPHBIX padoT

Kon-Bo

No

i Haumenosanue OcHalenue 4acoB
BBoaHoe 3ansTue o 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
pacripeneneHusi.
[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.
MatemaTnueckoe MOJCIIUPOBAHUE 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 paborta Ha [1K 6
CoBpeMeHHBIH aHau3 JaHHBIX B CUCTEME

9 P a JlaboparopHuas padota Ha [1K 6

STATISTICA
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