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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Llenp AUCIUNIUHEI:

Hayunthb MaructpoB HaydyHO OOOCHOBAaHHOMY BBIOODY  METOJIOB,
OpUEHTHUPOBAHHBIX Ha pPEIICHHE (PYyHIAMEHTAJIbHBIX U MPUKIIATHBIX 3a/1a4 Pa3HbIX
oOJnacTelt ecTecTBO3HaHUS ¢ yueToM ux crnenuduku. CHopMUpoOBaTh y CTYACHTOB
HaBBIKM CaMOCTOSITEJIBHOIO HCHOJIB30BAHMS JIOCTYITHOIO MAaTeMaTHYECKOTO
arnmapara s OLIEHKM pPe3yJIbTaTOB M3MEPEHHM HAa BCEX CTaAUSIX HAYYHOU H
MPAaKTUYECKON JeATeIbHOCTU. HayduTh OCYyIIECTBIATH ONTHUMAbHBIA BBIOOD
HEOOXOJMMBIX TEOPETUYECKHX W TEXHUYECKUX CPEICTB OLEHKH pEe3yJbTaTOB
U3MEPEHNM.

3agauu U3y4eHUs JUCLUTUINHBI:

- TOJIy4YECHUE TEOPETUYECKUX 3HAHUM 110 BBIIOJHEHUIO HAy4YHBIX U
ITPOMBIIUICHHBIX YKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUN;

- cOpMHpPOBATh y CTYJIEHTa 0011Ie€ MPEACTABICHUE O COAEPKAHNH, 3a7a9ax
M MeToAax HayyHO OOOCHOBAHHBIX OILIEHOK PpE3yJIbTaTOB  HU3MEPEHMIA,
IIPUMEHSIEMBIX B COBPEMEHHOM €CTECTBO3HAHUU;

- [OJIy4YeHHE TEOpPETHYECKHX 3HaHMW 10 00paboTKe pe3yJbTaToB
JKCIIEPUMEHTOB;

- IIOJIyYEHHE IIPAKTUYECKUX HABBIKOB JUIA BBIIIOJHEHUS HAy4YHBIX W
IPOMBILUIEHHBIX SKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUN, a TaKke Mo 00paboTKU
PE3yJIbTATOB 3KCIIEPUMEHTOB;

- cpopMupoBaTh y ydalerocs moaxoj, MPUMEHEHHE KOTOPOro IMO3BOJISET
BBINIOJIHATh KBAIM(DUIIMPOBAHHYIO MHTEPIPETAUI0 KaK HAy4YHO OOOCHOBAaHHBIX
pe3yJIbTATOB, TAK U PEKIAMHO-KOMMEPYECKHUX.

2. [Inanupyemsble pe3ybTaThl 00y4eHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-2 - Crnocoben (opmynupoBaTh 3a7adl YNPaBICHUS B TEXHUYECKUX
cUCTeMax B cdepe ynpaBiIeHHUS KAYeCTBOM M 0OOCHOBBIBATh METO/IbI UX PEUICHHS,

OIIK-4 - Cnocoben pa3pabaTbhiBaTh KPUTEPUHU OLICHKU CUCTEM YIIpPaBJICHUS
Ka4yeCTBOM Ha OCHOBE COBPEMEHHBIX MaTEeMAaTUYECKUX METOJIOB, BEIpabaThIBaTh U
peaM30BHIBATH YIIPABICHUECKHE PEIICHHS 110 TIOBBIIICHUIO UX 3P (PEKTUBHOCTH;

OIIK-5 - Cnocoben ompenensiTe (GOpMbI M METO/ABI MPABOBON OXpaHbI U
3aIUTHI TIPAB Ha PE3yJIbTAT MHTEIUICKTyaIbHOU NEATEIbHOCTH, PACIOPSIKATHCS
MpaBaMU Ha HUX JIJISl PEIICHUS 3a/1a4 B 00JIaCTH yIPABJICHUS KAYECTBOM;

IIK-1 - CnocoOHOCTh OCYHIECTBIIATH MPOBEAEHUE pabOT Mo 00paboTke U
aHaJIN3y HAYyYHO-TEXHUUYECKON MH(pOpMaIK U pe3yIbTaTOB UCCIICTOBAHHINA.



OOyueHue 1o JUCUUIUIMHE (MOIYJII0) IPEIIOIAraeT, 4YTo [0 €ro pe3yJbraraM
oOydaroruiicss Oyner:

3HaTh:

- OCHOBHBIC MOHATHUS U ONIPEICNICHUS TEOPUH IKCIIEPUMEHTA;

- IOCTAHOBKY 3aJ1a4 TUIAHUPOBAHUS SKCIIEPUMEHTOB;

- OLIEHKY MOTPENIHOCTEN U CTATUCTUYECKYI0 00pabOTKY pEe3yIbTaToB;

- OCHOBHBIE 33/1a41 YIIPABJICHUS B TEXHUUYECKUX CUCTEMAX, HAIIPABJICHHbIC HA
HEIPEPHIBHOE yIy4IIIEHNE KaueCTBa,

- ATambl POIIECCOB BHEJAPEHHS CHUCTEM YIPABICHUS B MPOU3BOJCTBECHHON H
HETPOU3BOJACTBEHHOU cepax.

Ymersb:

- BBIOMpATh ONTUMAJILHBIE METO/IbI MPOBEJCHUS HKCIIEPUMEHTOB;

- pa3palaTbhIBaTh CXEMbl U3MEPEHUN U OIEHUBATh TOYHOCTH MOJTYyYaeMbIX
TaHHBIX;

- IPUMEHSATh KPUTEPUHU OIEHKH A((HEKTUBHOCTH ISl OIICHKU TOJTYYCHHBIX
pe3yIbTaTOB, COOTHOCS BBITOMy W 3aTPaThl, a TaKXKe B3aHMMO3aBHCHMOCTH
PE3yIBTATOB Pa3pabOTKH CHUCTEM YIIPABICHUS W PE3yJbTaTOB BHEIPEHUS CUCTEM
yIpaBJICHUs B IPOU3BOJICTBEHHON U HEMPOU3BOJACTBEHHOU cepax;

- BBITIOJIHATH SKCHEPUMEHTHI U O(POPMIISTH pPE3yJbTaThl HUCCICAOBAHUS U
pa3paboTKu B 00JACTH YIIPABIEHUS Kau€CTBOM.

Baanern:

- METOJaMHU aHaJIn3a U OOpPabOTKU SKCIIEPUMEHTAIBHBIX JTAHHBIX, BKIIHOYAs
PErpeCCUOHHBIN  aHaIW3,  JUCIEPCUOHHBIA  aHaM3 ©W  IUIAHUPOBAHUE
AKCIIEPUMEHTOB;

- METOJIMYECKUMHU MOIX0AaMHU PabOThI ¢ OOJBIIMMH 0a3aMU JTAHHbIX;

- HaBBIKaMH UACHTU(DHUKAIIMK OCHOBHBIX ITPOIIECCOB;

- HaBBIKAMHM Y4acTHs B pa3paboTKe pabounx MOJACICH, MPOBEICHUH PadOT 110
o0paboTKe U aHaMM3y Hay4YHO-TEXHUYECKON WH(OpManuu U pe3yIbTaToB
HUCCICAOBAHMN;

- HaBBIKAMU  HCIOJIb30BaHMS  HMH(POPMAIIMOHHBIX  PECYpCOB s
OpraHU3allMOHHO-METOJUYECKOr0 WM HAyYHO-TEXHUYECKOTO  PYKOBOJICTBA
paboTamu 1O KOMIUIEKCHOMY KOHTPOJIFO B OpTaHU3alIUH.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIsA).



OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (MOIyJsl) cocTaBisier 6 3.e. (216
aKaJeMHYEeCKUX Jaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMH K pean3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bceero | Cemectp Ne2

KonrakTHas paboTa Ipu NpoBeIeHUN y4eOHBIX 3aHATHI (BCEro): 64 64
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O06beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM pabOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa WHBIX YCIOBUSIX, TMPU NPOBEACHUU
MIPOMEKYTOYHOM aTTeCTallMi cocTaBiiAeT 152 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCIUIUIMHBI (MOIYJIsI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl 00YyYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIIH)
JUIIAMH, TIPUBIIEKaeMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MUHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 BBCI[GHI/IC B TCOPHIO 3KCIICPUMCHTA.

- DKCHEPUMEHT KaK MpeIMEeT UCCIIEJOBAaHUS.

- TpeboBanus, nmpeapspiasiemMsle B PO k pe3ynpraraM Hay9HOU AEATEIHHOCTH B €CTECTBO3HAHHH, B
CTPOUTENILCTBE U HA TPAHCIOPTE.

- PepepaTtrBHBIC 11 aBTOPCKHUE PE3yIBTATHL.

- Bunsl Mogeneil: KOHIENTyalnbHbIE, CTPYKTYPHBIE, MATEMaTHUECKUE.

- [InanupoBaHue YKCIEPUMEHTA.

- Knnaccudukarys v THITEI 9KCTIEPUMEHTOB.

- ]_[GJ'II/I 1 3a/1a4U SKCHIEPHUMCHTAJILHOI'O UCCIICJOBAHUS.
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Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

[IpumeHeHne TeopuM SKCIIEPUMEHTA B HAYUHBIX UCCIENOBAHUSIX.

- BaskHOCTB KCIIEpUMEHTA B HAYYHBIX HCCIICIOBAHUSIX.

- Ucropust pa3BUTHS 3KCTIEPUMEHTAILHBIX METOJIOB.

- TeopeTHyeckre OCHOBHI KCIIEPUMEHTAIBHBIX UCCIICTIOBAHUM.

- DTamsl ¥ KJacCU(pUKANUA IKCIICPUMEHTOB.

- MeTpomoruueckoe obecrnedeHrue UCCICIOBAHUI U Pa3MEePHOCTH (YU3NICCKHUX BEITHYUH.

- O6paboTKa 1 aHATTU3 KCTIEPIMEHTAIBHBIX JAHHBIX.

- [IpuHUMOBI IPECTaBICHHS YKCIICPUMEHTAIBHBIX AHHBIX.

- EcrecTBeHHBII 3KCIIEPUMEHT, IPOBEICHHE OMBITOB B €CTECTBEHHBIX YCIOBUAX CYIIECTBOBAHUS 00BEKTA
UCCIIEIOBAHMSI.

- OGcnenoBaHre — M3y4YCHHE 00BEKTa C Pa3HOI CTETICHBIO TITyOHHBI U JETAIN3aHHU B 3aBHCHUMOCTH OT
3a/1a4 UCCIICI0BATEIS.

- MOHHUTOPHHT — OTCJICKUBAHHUE COCTOSHUS 0OBEKTa MOCPESACTBOM HAOTFOICHUS I U3MCPCHHUSL.

- 3D-ckaHMpOBaHNE — UCIIOJIL30BaHHE TPEXMEPHBIX TEXHOJIOTHIT 11 PUKCALMU U U3yUeHHs
APXUTEKTYPHBIX U IPaIOCTPOUTEIHHBIX OOBEKTOB.

- 3KCHepI/IMCHT — MPOBEACHUC OIBITOB JJId MPOBCPKU I'MIIOTE3bI UJIU UCCICAOBAHUA BIUAHUA PA3TTAYHBIX
(hakTOpOB Ha OOBEKT.

- JTabopaTopHBIi SKCIIEPUMEHT — MPOBEJICHUE OIBITOB B HCKYCCTBEHHO CO3/IaHHBIX YCIOBHUSX JIs
u3y4yeHus! PU3NUECKUX CBOWCTB 0OBEKTOB.

- CHJIOBBIC UCTIBITAHHSI — MPOBEPKA MIPOYHOCTH U YCTOHYMBOCTH KOHCTPYKTHBHBIX CHCTEM 3[IaHUH U
OT/CJbHBIX KOHCTPYKIIHUHA.

- JJabopaTopHbIe UCCIICIOBAHMS U U3YUYCHUE CBOMCTB CTPOUTEILHBIX MATEPUAIOB M HH)KEHEPHBIX CUCTEM
060opyI0BaHUS.

- [IpoexkTupoBaHue 3KCIIEPUMEHTAIBHBIX 00BEKTOB M Pean3allis CTECTBEHHOIO IKCIICPUMEHTA C
IIOMOIIIBKO METO0OB Ha6J'IIOZLeHI/IH, U3MEPCHUA U MOHUTOPUHTA.

- DKCIiepIMEHTAIbHBIE METO/IbI U HCII0JIb30BaHUE HAOIIOACHHH, N3MEPEHHH, MOHUTOPUHIA U IPYTHX
METO/IOB JIJIsl U3yUYCHHUS] 0OBEKTOB U MPOBEPKHU THITOTES.

OCHOBBI IUTAHUPOBAHMSI SKCTIEPUMEHTA.

- OCHOBHBIE ITOHATHUS [UIAHUPOBAHUS IKCIICPHMEHTA.

- Llestp 3KCIIepUMEHTA: ONPEACIICHUE XapaKTEPUCTHK, CBOMCTB 0OBEKTA UCCIICIOBAHUSL.

- Bua skcriepuMeHTa: onpeaenuTesbHble, KOHTPOJIbHBIE, CPABHUTENIHbIC, HCCIIEI0BATENBCKHE.

- Yc1oBuS IPOBEACHUS HKCIICPUMEHTA: JOCTYIIHOE 000pyIOBaHUE, CPOKH paboT, (PMHAHCOBBIE PECYPCHI,
YHCJIEHHOCTh U KaJIPOBBIil COCTaB PabOTHUKOB.

- Buapl ucnipiTaHuii: HOpMaJbHbIE, YCKOPEHHBIE, COKpaIEHHBIE, J1a00paTOPHBIE, CTEH/IOBbIE, TIOJIMTOHHbIE,
HaTypHbIE WM SKCILTyaTal[HOHHBIE.

- BXxonHbIe 1 BBIXOAHBIE TAPAMETPBL: (PAKTOPBI MOTYT OBITh JCTEPMUHUPOBAHHBIMHU (PETUCTPUPYEMBIMHU U
YIPaBIISIEMBIMH) U CITy4alHBIMU (PErUCTPHPYEMBIMH, HO HEYIPABIISIEMBIMI).

- MaTtemaruyeckasi MOJICIIb: IPEICTABICHUE SKCIIEPUMEHTAIBHBIX JaHHBIX C IOMOILBIO MaTEMaTHYECKUX
thopmy.

- KpuTtepuii onTuMansHOCTH: BBIOOP IUIAHA SKCIIEPUMEHTA U METO/Ia aHAJIM3a IaHHbIX.

- [Topsiiok pOBeICHUsI UCTIBITAHUI: KOJIMYECTBO U MOPSA0K UCIIBITAHHH, CIOCO0 cOopa, XpaHeHHUs 1
JIOKyMEHTHPOBAHUSI JAHHbIX.

Oranel IJIAaHUPOBAHUA SKCIICPUMCHTA.

- YcTaHOBIJICHHE TIENTH DKCIIEPUMEHTA U €TO BHJIA.

- YTO4YHEHUE yCI0BUI MPOBEIEHUS HKCIIEPUMEHTA.

- BriGop Bua ucbITAaHAN.

- Br160p BXOJHBIX U BBIXOJHBIX ITAPAMETPOB.

- Br1i6op MaTeMaTHYECKON MOJICITH.

- YcTaHOBIIEHHE HEOOXOAUMOW TOYHOCTH PE3YJIETATOB U3MEPCHH.

- BeiOop kpuTepus ONTUMAaILHOCTH, TUIaHA SKCTIEPUMEHTA ¥ METO/1a aHAIN3a JJTAHHBIX.

- [IpoBeneHNe SKCIIEPUMEHTA: KOJIMYECTBO U IOPSAIOK HCIIBITAHMMA, CTIOCO0 cOopa, XpaHEHUS U




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

JOKYMEHTHPOBAHHUS JTAHHBIX.
- O6paboTKa pe3yIbTaTOB IKCIICPUMEHTA.
- OOBsICHEHHE TONYYEHHBIX PE3YIBTATOB U (POPMYIUPOBAHHUE PEKOMEH AU,

O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA.

- Teopust u3MepeHuil u e€ NpUMeHeHHe B SKCIIEPUMEHTAaX.

- OCHOBBI H3MEPEHUH U U3MEPHUTEIBHBIX CHCTEM.

- I3MepuTenbHble Kbl U UX CBOWCTBA.

- MeTtoapbl U3MEpeHNi U UX MOTPEIIHOCTH.

- TogHOCTH PE3yNbTaTOB U3MEPEHU: HEOOX0AMMAsA 00IaCTh N3MEHEHHS BXOIHBIX IAPAMETPOB H
YTOYHEHHUE BUJIOB BO3ACHCTBUM.

- OmpeneneHne JOBEPUTEIBHOTO HHTEPBAJIA CPEIHETO 3HAUCHHUS.

- OmpeneneHue AUCIEPCUML.

- IIpoBepka cTaTUCTUUECKUX MPENOCHLIOK.

- [TocTpoenne MaTeMaTHUECKOM MOJIENN MTOBEACHHUS UCCIIEIYEMBIX XapaKTePUCTHK.

CraTucTuyeckue METOAbI aHAJIn3a JaHHBIX.

- OneHKa napaMeTpoB paclpeacacHusl.

- KoppensaunoHHbIN aHaIu3: ONpeaeIeHUe CUIIbI U HAIIPAaBJICHUSI CTOXAaCTUUECKON B3aUMOCBSI3H MEXAY
NEPEMEHHBIMHU.

- PerpeccroHHbIN aHaNN3: MOJAEIUPOBAHUE B3aUMOCBS3U OJHON CIIy4ailiHOM IEpEMEHHON OT OAHOM WK
HECKOJIbKUX APYTUX CIyYalHbIX IEPEMEHHBIX.

- JlucriepcHOHHBIM aHATU3: OICHKA BIUSHUS PA3JIMYHBIX (PAKTOPOB HA PE3YJIbTAT IKCIICPUMEHTA U
TUTAHUPOBAHHE HKCIIEPUMEHTOB.

- HemapameTpuueckue MeTO/ bl CpaBHEHHUS BBIOOPOK: kKputepruu Kpackena — Yoiiica, MeIHaHHBINA TECT,
kpurepun Banbia — Bosibdosuna, Konmvoroposa — CmupaoBa, Manna — YUTHU 1 kputepuid @puamana.
- KoMmbroTepHbIe METO/IBI CTATUCTHYICCKON 00PAaOOTKH PEe3yIbTaTOB MHKEHEPHOTO YKCIICPUMEHTA.

- AHanu3 SKCNEPUMEHTAIbHBIX JaHHBIX C UCIIOIb30BAHUEM CTATUCTHYECKUX METOIOB.

- MeTozbl HaX0XKIEHUS YUCIEHHBIX OLIEHOK XapaKTEPUCTHK.

HOCJ’IGI[OB&TGJ'IBHI)IG 1 MapaJlJICIbHBIC OKCIICPUMCHTBI U KX OpraHu3ainus.

- [TapasienbHblil ¥ IOCIIEIOBATENbHBIM 9KCIIEPUMEHTBI.

- CpaBHeHHeE ABYX I'pYMII (3KCIEPUMEHTAIBHOM U KOHTPOJIBHOM).

- Paznenenne MHOeCTBa JIMI HA OAMHOXKECTBA MO ONPEIeIEHHBIM IIPU3HAKaM: pa3/ieieHHe IIPOBOIUTCS
C HCIIOJIF30BAHNEM PaHIOMM3ALNH IS 00eCTIeYeHHsI YUCTOTH SKCIIEPUMEHTA.

- Co3aHue 3KCTIepUMEHTAIBHON M KOHTPOJIBHOM IPYIII TyTEM COYETaHMS MOMApHOTO 0TOOpa WK
4aCTOTHOTO Paclpe/ielIeHHUs] C paHJOMH3alLUEH.

- 3amep Bcex (haKkTOpoB, HEOOXOIMUMBIX JUII IPOBEPKH TUIIOTE3bI: 3aMep IMPOBOJUTCS A0 M HOCIIe
BO3JICHCTBHSI HE3aBUCUMOM IIEPEMEHHON B SKCHIEPUMEHTAILHOM I'pyIIe W KOHTPOJIBHOH IpyTIIe.

- KonTponbHas 1 3KcTIepuMeHTaIbHAS TPYNIBI: KOHTPOJIbHAS TPYIIIA UCIIOIb3YETCs JUIs CPaBHEHUS
M3MEHEHHH B 00beKTe HaOIIOJeHNUS IO ¥ 1T0CIIe BO3IEHCTBHS HE3aBUCHMOH NepEeMEHHOH, a
9KCIIEpUMEHTANIbHAS TPYTINA OTPaskaeT H3MEHEHUs, BBI3BaHHBIE BO3JICHCTBHEM 3TOH NEpEeMEHHOIA.

HJIaHI/IpOBaHI/IC IMMaCCUBHBIX U aKTUBHBIX SKCIICPUMCHTOB.
- [IpenBapurenpHas 06paboTKa SKCIIEPUMEHTAIBHBIX TaHHBIX.

- AHanu3 pe3ysbTaToOB MACCHBHOIO AKCIIEPUMEHTA.

- AHanu3 pe3yIbTaTOB aKTUBHOTO 3KCIIEPUMEHTA.

- OMIUpHUYECKHe 3aBUCUMOCTH.

- JleTepMHHUpPOBaHHbIE U CTOXAaCTUYECKHE MOJEIH.

- Uepapxus u cynepnosurus Mojenen.

OOBIYHbBIE U CIICHUAJIBHBIC DKCIICPUMEHTEL.

- llenm uccnenoBanms: npeoOpasyromre, KOHCTATHPYIOMIKE, KOHTPOIUPYIOIINE, TONCKOBBIE.

- Opranuszanus npoBeeHUs: 1abopaTOpHbIE, HATYpHBIE.

- XapakTep BHEIIHUX BO3ACHCTBUIL: BEIIECTBEHHBIE, YHEPTeTHUECKUE, MHPOPMALIMOHHBIE.

- B3auMoeiicTBre cpecTBa SKCIEPUMEHTAIBHOTO UCCIICIOBAHMS ¢ 0O BEKTOM HCCIIETOBaHMS : OOBITHBIH,
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Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

MOJICIIbHBIM.

- Tumnel Mogenei, uccaeayeMbIX B IKCIIEPUMEHTE: MaTepUaIbHbBIN, MBICTICHHBIH.

- KoHTponupyemblie BETUUHUHBI: TACCUBHBIN, aKTUBHBIH.

- Uucno BapeupyeMbIX (aKTOPOB: 0JHO(MAKTOPHBII, MHOTO()aKTOPHBII.

- OOBIYHBIC SKCIICPUMEHTBI IPOBOIATCS JJIs HETIOCPEACTBEHHOTO M3YUYCHUSI 00BEKTa UCCIICIOBAHNS.
- CrienuaibHbIC 3KCTIIEPUMEHTHI UCIIONB3YIOT MOJICIIHU JIJIsl M3YUYCHHUS CBONCTB O0BEKTA.
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YHUKAJIbHBIE U CMELIAHHBIE SKCIIEPUMEHTBI.

- BeIcOKast CKOpOCTb TIPOTEKAHMUS HCCIIEyEMBIX MPOIIECCOB.

- [llupoxwuii qUaa3oH U3MEHEHHUS XapaKTEPUCTHK OOBEKTOB HCCIICIOBAHMS.

- [IpoBeeHAe MCCIEIOBAHMI B CTAITMOHAPHBIX YCIOBUAX HMIIM HA MOJABHKHBIX 00BEKTaX.

- V3yueHne CIOKHBIX MPOIECCOB, KOTOPhIE HEBO3MOYKHO MaTEMAaTHYECKU CMOJICITHPOBATb.

- O6paboTka 6oNbIINX 00BEMOB TaHHEIX.

- YHHKaIbHBIE SKCIIEPUMEHTBI IPOBOIATCS HA CIOXKHOM JOPOTOCTOSINEM 000PYI0BaHUH, CMEIIAHHBIE
MOT'YT UCIIOJIb30BATh PA3JIMYHBIC TUIIBL 060pyﬂOBaHI/IH.

- YHUKaJIbHbBIE OKCIICPUMEHTBI OXBATBIBAIOT IlII/IpOKI/II‘/II JArarna3oH U3MEHCHUA XapaKTECPUCTUK 06’])eKTOB
HCCITeTIOBAHUS, CMEITaHHbIE MOTYT UMETh GoJiee OrpaHHYECHHBIH THAIa30H.

- VHHUKaJbHBIE SKCTIEPUMEHTHI UCIIONB3YIOT CIEMATBHBIE METOIMKN W CIIOKHOE JIOKAIBHOE
000pyI0BaHKe, CMEIAaHHBIE MOTYT IPUMEHATE G0Jiee TIPOCTEIE METOIMKH U 060pyIOBaHHE.

- VHHUKaJbHBIE SKCTIEPUMEHTHI IPOBOISATCS IS TIPOBEPKH HOBBIX TEXHOJIOTHI M pa3pabOTOK, CMEIIaHHBIE
MOTYT HCCIIEA0BATh PA3INUHbIe 00JACTH HAYKH U TEXHUKH.

- CMenraHHBIe SKCIIEPUMEHTHI COIEPKAT COBOKYITHOCTE PA3HOTHITHBIX SKCIIEPUMEHTOB, O0BEIMHEHHBIX
€IMHOMI IIPOrpaMMOi UCCIIEI0BAaHUS U CBS3aHHBIX IPYT C IPYIOM Pe3yJbTaTaMH UCCIIEIOBAaHUM.
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HJ'IaHI/IpOBaHI/Ie OKCIICPUMCHTA C UCITIOJIb30BAHUEM ITOJIMHOMHUAJIbHBIX MO,Z[GHCI;'I.

- OCHOBBI TEOpHH NMPUOIIDKEHUS (PYyHKINI.

- MeTozp! anmpokcUManuu ¥ HHTEPIOIALHH.

- [lonmHOMManBHAS MOZIENB: (PyHKINS, KOTOpast ONMCHIBAET 3aBUCHMOCTh BHIXOJJHOM IEPEMEHHOM OT
BXO/IHBIX TIEPEMEHHBIX.

- @aKkTopHOE MPOCTPAHCTBO: MHOXKECTBO BCEX BO3MOXHBIX KOMOMHAIMI 3HAUCHUH BXOHBIX ITEPEMEHHBIX.
- [Tommsiit GakxTopHEi skcnepuMenT ([1D3): skcrepuMeHT, B KOTOPOM KaK/1ash KOMOMHAIUS 3HAYCHUN
BXO/IHBIX TIEPEMEHHBIX BCTPEYACTCS] POBHO OJIMH pas.

- 3B&31HBIE TOYKU: 0COOBIE TOUKH B ()aKTOPHOM IPOCTPAHCTBE, KOTOPHIE MO3BOJISIFOT COKPATHTh
KOJINYECTBO OTBITOB IPU COXPAHEHUH TOYHOCTH alIIPOKCHMAITUH.

- IpoGHeiii paktopHslii sxcriepumenT (JIDD): skcnepruMeHT, B KOTOPOM HCIOJIB3YIOTCS TOJIBKO 4acTh
OTIBITOB TTOJTHOTO (DaKTOPHOTO IKCIIEPUMEHTA.

- PerpeccroHHBIN aHAIIU3: METO/ CTATUCTHYECKOH 00pabOTKM TaHHBIX IS OTIpeielieHNs K03 (HIIMEHTOB
MOJMHOMHAJIBHONW MOJENH.

- [Ipumeps! TpMEHEHNs IUIAaHUPOBAHMUS SKCIIEPUMEHTA C MCIIOIb30BaHNEM MOJIMHOMHUAIBHBIX MOJIENIeH B
Pa3IMYHbBIX 00JIACTIX HAYKH M TEXHHUKH.
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MeTo1bl IIIaHUPOBAHUS SKCIIEPUMEHTOB.

- MeTO}lH IIJIaHUPOBAHUSA DKCIICPUMEHTOB.

- Jloruueckue OCHOBBI.

- MeToz 3BOIIOIMOHHOTO TIaHUPpOBaHUS bokca.

- Bpamjaemoe u city4aitHoe 3BOJIIOIIMOHHOE TIJIaHUPOBAaHUE.

- PerpeccuoHHBIN aHaNU3 U KPUTEPUM ONTUMAIBHOCTH PETPECCUOHHBIX KCIIEPUMEHTOB.
- HenpepbIBHBIE ONTHUMAaJIbHBIE TIJIAHBIL.

- CTaTHucTUYECKUE METO/IBL.

- D-ontumanbHbIE MTaHBL.

- CBoiicTBa U METO/IbI MOCTPOEHUS TOUHBIX ONTHUMAJIBHBIX IUIAHOB.
- JAMCKpUMUHHUPYIOIINE SKCIIEPUMEHTBI.

- ITocnenoBaTeNbHbII CUMIIIIEKC-METOL,.

- O1eHKa MOTPENTHOCTEH pe3ynbTaToOB HAOIIOICHHIA.
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MeTtobl ONTUMHU3ALMHN IKCIIEPUMEHTA.

- OnTuMu3anys SKCIepruMeHTa — IPOLecC BEIOOpa ONTHMANIBHBIX YCIOBHH IPOBEICHHS KCIIEPUMEHTa
JUISL TOCTHDKEHUS] MAaKCUMAJIbHOM 3(()eKTUBHOCTH M TOYHOCTH PE3YJIbTATOB.

- ®akTopsl — NepeMeHHbIE, KOTOPHIE BIUSIOT Ha pe3yJIbTaT SKCIIEPUMEHTA.

- [Inan skcnepuMenTa — cxema IPOBEICHUs IKCIIEPUMEHTa, BKIIIOUaroIasi BLIOOp (haKTOpOB U UX
YPOBHEH, a TaKKe MOPSIOK MPOBEICHUS OIBITOB.

- MeTo b ONTUMH3ALUH SKCTIEPUMEHTA.

- OCHOBHBIE IOHSTHS U ONPENEIICHHUS.

- [TomHBIH aKTOPHBIA SKCIEPUMEHT.

- JpoOHsIii (haKTOPHEII SKCIIEPUMEHT.

- JleTepMHHUpPOBAaHHbBIE MATEMAaTHYECKHE MOJEIIH.

- G-onTuMasbHbIE IJIaHBI.

- PorabGenpHble miaHbl.

- YHudopm-poradenbHbIe TIaHbL.

- D-onTumanbHbIe MUIaHEL.

- OpToroHaNbHbIE MJIAHBL.

- AHaJTMUTHYECKHE METOAbI ONITUMU3ALIIHH.

- MeTopl MaTEMaTHIECKOTO IPOrPaMMHUPOBAHMS.

- MeTo bl ONTUMH3ALUH SKCTIEPUMEHTA Ha MIPAKTHKE.
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OcCHOBBI TEOPUU TTOI00US U MOJICTTUPOBAHUS.

- I[TonoGue sABIEHMIA.

- Kpurepuu nogodusi.

- MozenupoBaHue, BOCIIPOU3BEICHHE B YMEHBILIEHHOM MaciuTabe (U3NUECKHX SIBJICHHUH HITH MPOLIECCOB
JUISL U3YUYEHUS UX CBOMCTB U 3aKOHOMEPHOCTEN.

- MaTeMaTI/I'-IecKa)I MOACJIb KaK CUCTEMA ypaBHeHHﬁ, OIIMCBIBAKOLIAA CBs3U Me)KILy HepeMeHHI)IMI/I,
XapPAKTCPUIYIOIMNMHU U3Yy1acMOC SBJICHUC UJIN IPOLICCC.

- HHaHHpOBaHI/IC OKCIICPUMCHTA, BbI60p OIITUMAJIBHBIX YCJ'IOBI/Iﬁ MPOBCACHUS SKCIICPUMCHTA I
MOJy4YCHUA JOCTOBEPHBIX U TOYHBIX PE3YyJIbTATOB.

- KpI/ITCpI/II/I HOI[O6I/I$[ 1 UX UCHOJIB30BAHUC IJISI MOJACIIMPOBAHNA SIBJIEHUI.

- Maremarnueckoe MOACIMPOBAHUEC U €TI0 IPUMCHCHHUEC B IIJITAHUPOBAHUHN SKCIICPUMEHTA.

- HJ'IaHI/IpOBaHI/Ie 3KCHepI/IMeHTa nu BI)I60p OIITUMAJIbHBIX yCHOBI/Iﬁ HpOBeZ[eHI/Iﬂ OIIBITOB.

- [Ipumeps! TpUMEHEHUs TEOPUH IT0I00MST U MOJSITNPOBAHMS B PA3IMUHBIX 00J1aCTAX HAYKU M TEXHUKH.
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Ananuz BPEMCHHBIX psSAOOB.

- BpeMeHHO psiJ| KaK OCJIEA0BATEIbHOCTh 3HAUEHUM, IPOTEKAIOIUX U U3MEPSAEMBIX B ONIPENCIEHHOM
BPEMEHHOM TIPOMEXKYTKE.

- KoMroHeHTBI BpeMEHHOTO psijia: TPEH/I, Ce30HHOCTb, IMKINYHOCTD U CIy4daifHble KojaeOaHus.
- PerynsipHble u HeperynsapHble BpEMEHHBIE PSIIBL.

- JleTepMHHUpPOBaHHbIE, HEIETEPMUHUPOBAHHBIE M CTALIMOHAPHBIE BDEMEHHBIE PSJIbL.

- Tpenn, c€30HHOCTh ¥ HUKIMYHOCTh KaK OCHOBHBIE KOMIIOHEHTBI BPEMEHHOTO Psijia.

- CTanmoHapHOCTh KaK KIF0UEBOE CBOMCTBO psijia I aHAIN3A.

- TecThl y1s1 IPOBEPKU CTALIMOHAPHOCTH.

- Kputepuit Auxkn—@ymnepa mmun KPSS.

- [Iponienypa aHannu3a BpEMEHHBIX PAJIOB.
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Ananuz MHOT'OMCPHBIX JTaHHBbIX.

- MHoromepHblii ananu3 gaHebix (Multi-dimensional Data Analysis) — meTononorus ananu3a JaHHBIX ¢
y4€TOM HECKOJIBKUX U3MEPEHHH MM aTpHOyTOB OTHOBPEMEHHO.

- V3amepennsi, ocn Ky0a JaHHBIX, PEACTABISIIONINE Pa3InuHbIe aCIEKThl aHAIN3a, HAIPpUMeEp BpeMsl,
MPOJYKT, PETHOH.

- ATpuOYTBI 1 KOHKPETHbBIE 3HAUEHHSI, CBSI3aHHBIE C KaX/[bIM H3MEPEHHEM.

- Mepapxuu 1 opranu3anys JaHHbIX B 0oJiee JeTallbHOM U 0000IIEHHOM BHUJIE.

- Muoromepssie Kyosl (OLAP-ky0Opr) — CTpyKTYpHI JaHHBIX U1 OpraHU3aIMd MHOTOMEPHBIX JaHHBIX IS
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aHaIn3a.

- PensinonHble 0a3bl TaHHBIX.

- MaTpuris! 1aHHBIX.

- MHOrOMepHbIe MOJICNIU TaHHBIX.

- MeTo/p! aHanM3a MHOTOMEPHBIX TaHHBIX.

- AHanu3 rinaBHEIX KoMroHeHT (PCA) — MeTo/] yMeHbIIeHNsT pa3MEPHOCTH IS TPeoOpa3oBaHus
MHOTOMEPHBIX IaHHBIX B IIPOCTPAHCTBO MEHBIIEH Pa3MEPHOCTH C COXPAaHEHHEM JTUCTICPCHH.

- QaKTOpHBIN aHAIN3 — HCCIIEI0BaHIE 0a30BOM CTPYKTYPHI JAHHBIX IMyTEM BBISIBIICHHS CKPBITBHIX
(haxTOpPOB, OOBACHAIOMNX KOPPEISALIN MEXKY IIEPEMEHHBIMH.

- KnactepHusliif aHanu3 — rpynnupoBKa CXOAHBIX TOYEK JaHHBIX MM 0OBEKTOB Ha OCHOBE MX CXOJCTBA
WM HECXOJICTBA.

- MHOTOMEpHOE MIKAIMPOBAaHUE — METO/]] BU3yalH3alii MHOTOMEPHBIX JAHHBIX IS HCCICIOBAHUS HX
CTPYKTYPBI U B3aUMOCBS3€EH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MMPAKTUYICCKUX 3aHATHH/ KpaTKOC COACPIKAHNC

BBC,I[GHI/IC B TCOPHIO SKCIICPHUMCHTA.

- DKCIIEpIMEHT KaK MPEIMET HCCIICTOBAHUS.

- TpeGoBanust, npenbssisieMmsle B PO k pe3yspTaTaM HayqYHOH NEATEILHOCTH B €CTECTBO3HAHUH, B
CTPOUTENBCTBE U Ha TPAHCIIOPTE.

- PedepaTuBHBIE 1 aBTOPCKHE PE3YIIBTATHI.

- Bugpl Mmoneneii: KOHIENITYallbHBIE, CTPYKTYPHBIE, MATEMAaTHUECKHE.

- [InannpoBaHue HKCTIEPIMEHTA.

- Kinaccudukanus u THIIBI 3KCTIEPUMEHTOB.

- Lenu u 3a1a4u 9KCEPUMEHTAILHOTO UCCIIEJOBAHMUS.

HpI/IMeHeHI/IC TCOPHUHU SKCIICPUMCHTA B HAYYHBIX UCCIICJOBAHUSAX.

- BaskHOCTB dKCIIepUMeHTa B HAYYIHBIX HCCIICOBAHUIX.

- Hcropust pa3BUTHS 3KCTIEPIMEHTATBFHBIX METOIOB.

- TeopeTHyeckne OCHOBHI SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH.

- DTaIsl ¥ KJIacCU(PHUKALUS IKCTIEPUMEHTOB.

- Metpomoruueckoe obecriedeHre UCCIeIOBaHNI H Pa3MEePHOCTH PU3NICCKUX BEITHMIUH.

- O6paboTKa 1 aHAJIN3 SKCIEPUMEHTAIBHBIX JaHHbIX.

- HpI/IHHI/IHLI MpCACTABJICHUSA OKCIICPUMECHTAJIbHBIX TaHHBIX.

- EcrecTBenHbBIN OKCIICPUMEHT, IPOBEJICHUEC OIIBITOB B €CTCCTBCHHBIX YCIOBUAX CYIIECTBOBAHUA O6'l)eKTa
UCCIIEJIOBaHMSI.

- Ob6cnenoBanue — m3ydeHUE 0OBEKTA C PA3HON CTETICHBIO TITYOWHBI U JETATU3AIIMN B 3aBUCUMOCTH OT
3aj1a4 Uccie0BaTels.

- MOHHUTOPHHT — OTCJIEKHMBAaHHE COCTOSIHUSI 00BbEKTa ITOCPECTBOM HAOJIOICHHS K U3MEPEHHSI.

- 3D-ckaHMpoBaHNE — HCIIOJIb30BaHNE TPEXMEPHBIX TEXHOJIOTUH ISl pUKCANU U U3ydeHHS
APXHUTEKTYPHBIX M IPaJJOCTPOUTEIBHBIX 00BEKTOB.

- DKCIIEpIMEHT — IIPOBEJICHNE OTIBITOB ISl TIPOBEPKH I'MITOTE3BI MIIM MCCIIEAOBAHNUS BIMSHUS Pa3IMUHbBIX
(hakTOpOB Ha OOBEKT.

- JJabopaTopHBIi IKCTIEPUMEHT — TPOBEACHHUE OTBITOB B HCKYCCTBEHHO CO3JIaHHBIX YCIOBHAX JIJIS
n3ydeHHs (PU3NIECKIX CBOHCTB OOBEKTOB.

- Ciy1oBbIe HCIIBITAHNS — TPOBEPKA MPOYHOCTH M YCTOHYNBOCTH KOHCTPYKTHBHBIX CHCTEM 31aHUI 1
OTIEJIbHBIX KOHCTPYKIIMM.

- JIabopaTopHbIe HCCIIeI0BaHKS M N3yUCHNE CBOMCTB CTPOUTEIBHBIX MATEPHAIOB U MH)XEHEPHBIX CUCTEM
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o00opymoBaHusI.

- [IpoexTupoBaHue 3KCIIEPUMEHTAIBHBIX 00BEKTOB U PeaN3allisl €CTECTBEHHOTO IKCIIEPUMEHTA C
MIOMOIIIBIO0 METOJIOB HAOJIIOICHHsI, U3MEPEHUSI © MOHUTOPHHTA.

- DKCIiepIMEHTAIbHBIE METO/IbI U HCIIOJIb30BaHUE HAOIIOACHUH, I3MEPEHU, MOHUTOPUHTA U IPYyTUX
METOJIOB JUUIsl U3y4YEeHHUS] 0OBEKTOB U MIPOBEPKH THITOTES.

OCHOBEI IIAaHUPOBAHUSA OKCIICPUMCEHTA.

- OCHOBHBIE ITOHATHS [UITAHUPOBAHUS YKCIICPHMEHTA.

- Llenp sKcIIepUMEHTA: ONpE/ICIICHUE XapaKTEPUCTHK, CBOUCTB 00BEKTa UCCIICIOBAHUSL.

- Bun sxcriepuMenTa: onpenenuTenbHble, KOHTPOJIbHBIC, CPABHUTEIBHBIE, HCCIE0BATEIbCKUE.

- Yci10BHS MPOBEACHHMS SKCIICPUMEHTA: JOCTYIIHOE 000pyIOBaHUE, CPOKH paboT, PHHAHCOBBIC PECYPCHI,
YHCJICHHOCTh U KaJIpOBBIil COCTaB PAOOTHUKOB.

- Buzpl ucnisiTanuii: HopMajbHbIE, YCKOPEHHbIE, COKpaIlEHHbIE, 1a00paTOpHbIE, CTCHIOBBIE, OJIUTOHHBIE,
HaTypHbIE WM SKCILTyaTallHOHHBIE.

- BxozHbIe 1 BBIXO/IHBIE TapaMeTpPbl: (aKTOPbI MOTYT OBITh I€TEPMUHUPOBAHHBIMH (PErUCTPUPYEMBIMU H
YIPaBISIEMBIMH) U CITy4alHBIMH (PETUCTPUPYEMBIMH, HO HEYNPABIIEMBIMH).

- MaTtemaruyeckasi MOZICIIb: IPEACTABICHUE SKCIIEPUMEHTAIBHBIX JTAHHBIX C IOMOIIBIO MaTEMaTHYECKUX
thopmy.

- KpuTtepuii onTumMansHOCTH: BBIOOp IUIaHA SKCTICPUMEHTA U METO/Ia aHAJIM3a TaHHBIX.

- [Topsimok NpOBeNeHUS MCTIBITAHMI: KOJMYECTBO M NOPSAAOK UCIIBITAaHUH, Clocod cOopa, XpaHeHHs |
JOKYMEHTHPOBaHHUS JaHHBIX.

OTanel IIJIAHUPOBAHHA SKCIICPUMCHTA.

- YcTaHOBNIEHHE LIENH SKCIIEPUMEHTa U ero BUJA.

- YTO4YHEHUE yCI0BUM IPOBENICHUS DKCIIEPUMEHTA.

- Bri6op Buaa ucneITaHui.

- Br160p BXOHBIX U BHIXOHBIX TapaMETPOB.

- Br1bop maTeMaTHIeCKON MOJIEITH.

- YcTaHOBIIEHHE HEOOXOAUMOW TOYHOCTH PE3yJIbTATOB U3MEPEHH.

- Br1Gop kputepust onTHMaNBHOCTH, TUIAHA SKCIICPUMEHTa U METO/Ia aHAIN3a TaHHBIX.
- [IpoBeneHne FKCIIEpUMEHTA: KOJIMIECTBO U MOPAOK UCIIBITAHHHN, CITOco0 cOopa, XpaHEeHUs U
JIOKyMEHTHPOBAHUSI JaHHBIX.

- O6paboTKa pe3yIbTaTOB IKCIICPUMEHTA.

- OOBsiCHEHHE TOJTYYECHHBIX Pe3yJIbTaTOB U (OPMYIHPOBAHHE PEKOMEH AU

O0paboTka pe3ynbTaToOB SKCIEPUMEHTA.

- Teopust u3smepeHuil u €€ NPUMEHEHUE B SKCIIEPUMEHTAX.

- OCHOBBI H3MEPEHHH U U3MEPHUTEIBHBIX CUCTEM.

- V3mepuTenbHble NIKAIBI U MX CBOWCTBA.

- MeToipl M3MEpeHHH B UX TTOTPEIIHOCTH.

- TouHOCTB pE3yNbTaTOB U3MEPEHUI: HE0OX0IMMas 00JacTh N3MEHEHHS BXOIHBIX TAPAMETPOB U
YTOYHEHHE BUJIOB BO3ACHCTBUM.

- OmpeneneHne JOBEPUTENEHOTO HHTEPBAJIA CPETHETO 3HAYCHHUS.

- Onpenenenue TUCIIEPCHU.

- [IpoBepka cTaTHCTHUECKUX MPEIITOCHUIOK.

- [TocTpoenne MaTeMaTHYECKOW MOJIENTN TIOBEICHUS HCCIIEAYEMBIX XapaKTePUCTHK.

CTaTI/ICTI/I‘—IeCKI/Ie METOAbI aHaJIn3a JaHHBIX.

- OneHka napaMeTpoB paclpeaeaecHusl.

- KoppensaumoHHbIN aHallu3: ONpeesieHne CUIIbl M HAIIPaBJICHUSI CTOXAaCTUUYECKON B3aUMOCBS3H MEXKIY
MePEMEHHBIMHU.

- PerpeccroHHbIi aHANN3: MOJEIUPOBAHUE B3aUMOCBS3U OJJHON CIIy4ailHON IepeMEHHOU OT OAHOM WIIn
HECKOJIbKUX JPYTHUX CIIyYalHBIX TIEPEMEHHBIX.

- JlucriepcHOHHBIN aHAIIN3: OIEHKA BIVSHISI PA3TUIHbBIX (DaKTOPOB Ha PE3yJIbTaT dKCTIEPUMEHTA U
TUTAHUPOBAHHE DKCIIEPUMEHTOB.
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- Hemapametpuueckue MeTopI CpaBHEHHS BRIOOPOK: kKputepnu Kpackena — Yoica, MeJaHHBINA TECT,
kpurepun Banbna — Boibdosuna, Konmvmoroposa — CmupHnoBa, Manna — YutHu u kputepuid @puamana.
- KommnproTepHbIe METOIBI CTATUCTUUECKON 00PaOOTKH Pe3yJIbTaTOB HHKEHEPHOTO SKCIIEPUMEHTA.

- AHanu3 HKCIEPUMEHTAIBHBIX JaHHBIX C UCIOJIb30BAHUEM CTaTUCTHUECKUX METOMOB.

- MeTo/b! HaX0X/I€HHsI YUCIEHHBIX OLIEHOK XapaKTePUCTUK.

HOCJ’IGZ[OB&TCJIBHBIG W IMapaJlJICIbHBIC OKCIICPUMEHTBI 1 UX OpraHu3anus.

- [TapannenbHblil M IOCIE0BATENbHBIN SKCIIEPUMEHTHI.

- CpaBHEeHHE IBYX TPYMII (3KCIEPUMEHTAIBHOW U KOHTPOJIEHOM).

- Pa3nenenne MHOXeCTBa MLl HA TOAMHOXKECTBA 110 ONPEACIEHHBIM IPU3HAKAM: Pa3IeJIeHHe TPOBOIUTCS
C MCTIOJIb30BAaHUEM PaHIOMHU3ANNH I 00ECIIEUEHNUS YUCTOTHI IKCIIEPUMEHTA.

- Co3aHue 3KCIepUMEHTaIbHON M KOHTPOJIBHOM IPYIIT MyTEM COUYETaHUsI IONApHOT0 0TOOpa MK
9aCTOTHOTO PacHpeeNIeHNs ¢ paHI0MU3aLueil.

- 3amep Bcex (hakTOpoB, HEOOXOANMBIX JUIS TIPOBEPKH TUIIOTE3bI: 3aMep MPOBOJUTCS A0 M MOCIIE
BO3/IEMCTBUS HE3aBUCUMOM NIEPEMEHHOM B AKCIIEPUMEHTAIBHOM IpyIIe U KOHTPOJIBHOU rpymie.

- KonTponsHas u 3xcniepuMeHTaIbHas TPYNIIBI: KOHTPOJIbHAS IPYIIa UCHOIb3YETCs IS CPAaBHEHHS
M3MEHEHHH B 00bEKTe HAaOMIOCHNUS IO ¥ MOCJIe BO3ACHCTBHUS HE3aBHCUMOI! IEpEMEHHO, a
SKCHEPUMEHTANBHAS TPy OTPAKAET U3MEHEHHS, BBI3BAHHBIE BO3ACHCTBUEM ATOM IEPEMEHHOM.

HJIaHI/IpOBaHI/IG IMMAaCCUBHBIX U aKTUBHBIX SKCIICPUMCHTOB.
- [IpenBapuTensHas 00pabOTKa SKCIIEPUMEHTAIBHBIX TaHHBIX.

- AHanu3 pe3yNbTaTOB MaCCHBHOTO 3KCIEPUMEHTA.

- AHanu3 pe3yIbTaTOB aKTUBHOI'O 3KCIIEPUMEHTA.

- OMIupUYecKre 3aBUCUMOCTH.

- JleTepMUHUpPOBaHHBIE U CTOXAaCTUYECKHE MOJICITH.

- Hepapxus u cynepno3urus Mojenei.

OObIuHbIE U CTICITUATBHBIC SKCTICPUMEHTHI.

- Lenu nccnenoBanus: npeoOpasyrolie, KOHCTaTHPYIOIIE, KOHTPOINPYIOIIHE, TOUCKOBEIE.

- OpraHu3zanys poBeIeHNs: JabopaTopHbIe, HATYPHBIE.

- XapakTep BHEIIHUX BO3/ICHCTBUH: BEIIECTBCHHBIE, SHEPreTHUECKHE, HH(POPMAIIHOHHBIE.

- B3zaumopeicTBre CpecTBa YKCIIEPUMEHTAILHOTO UCCIICIOBAHMS C OOBEKTOM HUCCIICIOBAHUS: OOBIYHBIH,
MOJIECIIbHBIN.

- Tunel Mogenel, uccaeayeMbIX B SKCIIEPUMEHTE: MaTepUalIbHbII, MBICJIICHHBI.

- KonTponupyemblie BeTMIMHBI: TACCHBHBIM, AKTUBHBII.

- Uncno BappupyeMbIx (GaKkTOpPOB: 0 JHO(MAKTOPHBII, MHOTO()aKTOPHBIIL.

- OOBIYHBIEC IKCTIEPUMEHTBI POBOISITCS ISl HEIIOCPEICTBEHHOTO N3yUYeHNUs! 00 BEKTa HCCIIETOBAHUSL.
- CriennanpHble SKCIIEPUMEHTHI HCIOIB3YIOT MOJIEIH ISl N3yUEeHHUs CBOMCTB 00BEKTA.
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YHUKaAJIbHBIE U CMEIIAHHBIE SKCIIEPUMEHTBHI.

- Bbicokast CKOPOCTh MPOTEKAHUSI UCCIIEYEMBIX TPOIECCOB.

- Ilupokuii [uana3oH U3MEHEHUS XapaKTEPUCTUK OOBEKTOB HCCIICIOBAHMS.

- HpOBe)IeHI/Ie HCCHCI[OBaHI/Iﬁ B CTalJUOHAPHBIX YCJIOBUAX WJIM HA IMOJABUXKHBIX 06’LeKTaX.

- M3y4eHune CI0XKHBIX MPOIIECCOB, KOTOPhIE HEBO3MOKHO MAaTEMATHYECKU CMOJICTHPOBATE.

- O6paboTka 60IBIUX 00BEMOB JAHHBIX.

- YHUKaJIbHBIE OKCIICPUMEHTHI ITPOBOAATCA HA CIIOKHOM JOPOTrOCTOAIIEM 060py}IOBaHI/II/I, CMCIIIAaHHBIC
MOTYT HCIIOJIB30BAaTh PA3INYHBIEC THITEI 000pyIOBAHNS.

- YHUKaJIbHBIC SKCIIEPUMEHTHI OXBATHIBAIOT MIMPOKHUI IUATIA30H U3MCHEHUS XapaKTEPUCTHK OOBEKTOB
UCCIICIOBaHMs, CMEIIIAHHBIE MOT'YT HMETh 00JIce OTPaHUYCHHBIN TUAITa30H.

- YHUKaJIbHBIC 3KCIIEPUMEHTHI UCTIONIB3YIOT CIICIIHAIbHBIC METOJUKH U CII0KHOE JIOKAIEHOE
000pyIOBaHUE, CMEIIAHHBIE MOTYT IPUMEHSITE 00JIee IIPOCThIC METOAUKU 1 000y IOBaHHUE.

- YHUKaJIbHBIC 3KCIIEPUMEHTHI TIPOBOISTCS IS IPOBEPKH HOBBIX TEXHOJOTHIA U pa3padOTOK, CMEIIAHHEIC
MOT'YT UCCJIEIOBATH pa3JIMYHbIC O6J'laCTI/I HAYKW 1 TCXHUKH.

- CMeHIaHHBIe OKCIICPUMEHTHI COJACPKAT COBOKYITHOCTH PA3HOTUITHBIX OKCIICPUMEHTOB, 06’I)CJII/IHéHHBIX
€IUHOMI IIPOrpaMMOil HCCIIEI0OBaHUs U CBSI3aHHBIX IPYT C IPYIOM Pe3yJbTaTaMH UCCIIEIOBAHUM.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
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ImanupoBaHue SKCIIEPUMEHTA C UCITOIb30BAaHUEM MOJUHOMHUAIBHBIX MOJIEIICH.

- OCHOBBI TEOpPHH NMPUOIIDKEHUS PYyHKIHI.

- MeTo/ipl annpoKCUMAalUK U HHTEPIIOJISIINH.

- [lonuHOMUanbHAS MOJIENB: (PYHKINS, KOTOpas ONMCHIBAET 3aBUCHMOCTh BBIXOJHOM EPEMEHHOM OT
BXO/IHBIX TIEPEMEHHBIX.

- ®aKkTopHOE MPOCTPAHCTBO: MHOXKECTBO BCEX BO3MOKHBIX KOMOMHAIMH 3HAYCHUH BXOIHBIX IEPEMEHHBIX.
- [Tommsrit pakxTopubni skcnepumenT ([1D3): skcrepuMeHT, B KOTOPOM Kakas KOMOMHALINS 3HAYCHIH
BXO/IHBIX TIEPEMEHHBIX BCTPEYACTCS] POBHO OJMH pas.

- 3BE31HBIE TOUYKH: OCOOBIE TOYKH B (JAKTOPHOM MPOCTPAHCTBE, KOTOPBHIE MTO3BOJITIOT COKPATUTH
KOJIMYECTBO OIBITOB IIPH COXPAHEHUN TOYHOCTH ANMPOKCHMANUH.

- HpoOHsrii pakTopHEI S5kcnepumerT ([JDD): sxcepuMeHT, B KOTOPOM HCIIONB3YIOTCS TOJIBKO 9acTh
OIIBITOB TIOJIHOTO (PAKTOPHOTO IKCIICPUMEHTA.

- PerpeccroHHBIN aHAJIN3: METOA CTATHCTHYECKOH 00pab0TKK IaHHBIX VISl ONpeiesIeHHsT KO HUIIEHTOB
MOJIMHOMMAJILHOM MOZEIIN.

- HpI/IMepLI MPUMCHCHUS IUTAHUPOBAHNA SKCIIEPUMECHTA C UCIIOJIB30BAHUEM IMOJIMHOMUATIBHBIX MOHeHeﬁ B
Ppa3JIMYHbIX O6J'IaCTHX HayYKH U TCXHUKU.
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MGTO[IBI IJIAaHUPOBAHUA SKCIICPUMCHTOB.

- MeToas! MIaHUPOBaHUS SKCIIEPUMEHTOB.

- Jlornueckue OCHOBBI.

- MeToz 3BOIIOMOHHOrO IIIaHUPpOBaHus bokca.

- Bpamjaemoe u city4aiiHoe 3BOJIFOLIMOHHOE TJIaHUPOBAHUE.

- PerpeccuoHHBIN aHANNU3 U KPUTEPUM ONTUMAIbHOCTH PETPECCUOHHBIX IKCIIEPUMEHTOB.
- HempepsIBHBIE ONTHMAaIbHbIC MIIAHBL.

- CratucTudeckue MeTObI.

- D-ontumansHbIe MIaHbL

- CBOIiCTBa M METOMBI MOCTPOEHHS TOYHBIX ONTUMAIIbHBIX IIIIAHOB.
- JJuckpuMUHHpPYIOLIE YKCIIEPUMEHTBIL.

- ITocnenoBaTenbHbIN CUMILIEKC-METOL.

- OmeHKa MOTPEMTHOCTEH Pe3yIbTaTOB HAOIIOACHUIA.
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MGTOI[I)I ONTUMU3AINU SKCIICPUMCHTA.

- OnTuMH3aLys SKCIepUMEeHTa — IPOLECC BHIOOpA ONTHMANIBHBIX YCIOBHH IPOBEICHHS IKCIIEPUMEHTa
JUISL TOCTHDKEHUS] MAKCUMaJIbHOM 3(()EeKTUBHOCTH M TOYHOCTH PE3yJIbTATOB.

- ®akTopbl — NepeMeHHbIE, KOTOPhIE BIUSIIOT Ha Pe3yJIbTaT IKCIIEPUMEHTA.

- [Inan skcniepuMenTa — cxemMa IPOBEIeHNs IKCIIEPUMEHTa, BKIFoUarolasi BLIOop (HakTopoB U UX
YPOBHEH, a TaKkke MOPsIOK MPOBEICHUS OIIBITOB.

- MeToibl ONTUMH3ALUH SKCTIEPUMEHTA.

- OCHOBHBIE TIOHSTHS U OIPE/ICIICHHSI.

- [TomHBIN (aKTOPHEIA YKCICPUMEHT.

- JpoOHBIii (haKTOPHEII SKCIICPUMEHT.

- JleTrepMHHUpPOBaHHbBIE MaTEMaTHUECKHE MOJIEIIH.

- G-onTuMasbHbIE IJIaHBI.

- PotaGenpHble mmaHbL.

- Yaudopm-potabenbHbIe MIaHbI.

- D-onTumasbHbIe IJIaHBI.

- OpToroHajbHbIE TIAHBI.

- AHaJIUTUYECKHE METObI ONITUMU3ALIHH.

- MeTo bl MaTEMaTHYECKOTO IIPOrPaMMHUPOBAHMS.

- MeTo bl ONTHMH3ALUH IKCTIEPUMEHTA Ha MIPAKTHKE.
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OCHOBBI TEOPUH TIOI00US U MOJICTTUPOBAHUS.
- [logoOue sIBIICHUIA.
- Kputepun momobus.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

n/m
- MozaenupoBanue, BOCIPOU3BECHHE B YMEHBIICHHOM MacuTabe pU3MIeCKuX SBICHUN HITH IPOLECCOB
JUTSL U3YYCHHS UX CBOWCTB M 3aKOHOMEPHOCTEHH.
- MaTtemaruyeckasi MOJICNTb KaK CHCTEMa YPaBHEHHIT, OMUCHIBAIOIIAS CBSI3U MEKIY EPEMEHHBIMH,
XapaKTePU3YIOIUMHU U3y4aeMOoe SIBICHHIE HJIH MPOLIECC.
- [InanupoBaHUe 3KCIEPUMEHTa, BEIOOP ONTHMABHBIX YCIOBHUIA TIPOBECHHS KCIIEPUMEHTA TS
MOJTy4YEHHs] TOCTOBEPHBIX M TOUHBIX PE3yJIbTaTOB.
- Kpurepuu mogo6ust v MX MCIIONB30BaHMUE TSI MOICTUPOBAHHS SIBIICHHU.
- Maremaridyeckoe MOJCITHPOBAHKE U €T0 MPUMCHCHHE B IUTAHUPOBAHUH KCIIEPHUMEHTA.
- [InannpoBaHme HKCICPUMEHTA U BBIOOP ONTHMAIBHBIX YCIOBHUIA IIPOBE/ICHUS OIBITOB.
- [Ipumeps! MPUMEHEHHST TEOPHH OO0 1 MOJCTUPOBAHHS B Pa3IMYHbBIX 00IaCTAX HAYKH M TEX HUKH.
15 |Ananu3 BpeMEHHBIX PSJIOB.
- BpeMeHHO psiz Kak MOCIeA0BATEIbHOCTh 3HAUCHHU, MPOTEKAMOIINX 1 H3MEPACMBIX B OMIPEACIEHHOM
BPEMEHHOM MPOMEKYTKE.
- KoMIioHEeHTBI BpEMEHHOTO psifia: TPEH/I, CE30HHOCTb, IIMKINYHOCTD U CITy4YaifHbIe KOJICOaHusI.
- Perynsipublie U HeperyIspHbIC BpEMEHHBIC PSIbL.
- JleTepMHUHUPOBaHHbIC, HEICTECPMUHUPOBAHHBIC U CTALIMOHAPHBIC BPEMEHHBIE PSIIBL.
- TpeHa, ce30HHOCTh M LUKIMYHOCTh KaK OCHOBHBIE KOMIIOHEHTBI BpDEMEHHOT'O Psifia.
- CTauMOHAPHOCTD KaK KIFOYEBOE CBOWCTBO Psia Ui aHATIH3A.
- TecTsl Ay MPOBEPKH CTALMOHAPHOCTHL.
- Kpurepuit Jukn—®@ysiepa unu KPSS.
- IIpouenypa aHanu3a BpeMEHHBIX PSIOB.
16 |AHamu3 MHOTOMEPHBIX JJAHHBIX.
- MuoromepHbiii ananus gaaasix (Multi-dimensional Data Analysis) — metomonorus ananu3a TaHHBIX €
y4éTOM HECKOJBKUX M3MEPCHHUI MK aTpUOYTOB 0THOBPEMEHHO.
- U3mepenus, ocu KyOa TaHHBIX, PEICTABISIFONINAE Pa3NYHbIe aCIEKThI aHAN3a, HAPUMED BpeMs,
HPOIYKT, PETHOH.
- ATpuOyTHI M KOHKPETHBIE 3HAYCHUSI, CBA3AHHBIE C KAKIBIM H3MEPEHUEM.
- Mepapxuu 1 opraHu3anys JaHHBIX B 0oJiee IeTaibHOM U 0000IEHHOM BHIE.
- MuoromepHsie ky6b1 (OLAP-KkyGbI) — CTpyKTYpBI JaHHBIX [UISI OPraHU3aHMHd MHOTOMEPHBIX JAHHBIX IS
aHaIM3a.
- PemsinnonHbie 6a3bl TaHHBIX.
- Martpuipsl JaHHBIX.
- MHOTOMEpHBIC MOJIEITH TaHHBIX.
- MeTob! aHamM3a MHOTOMEPHBIX JaHHBIX.
- AHanu3 rnaBHBIX KOMIOHEHT (PCA) — MeTosl yMeHbIIEHHUS pa3MEepHOCTH I IPpeoOpa30BaHus
MHOTOMEPHBIX JaHHBIX B IIPOCTPAHCTBO MEHBIICH PA3MEPHOCTH C COXPAHCHHEM [IHCIIEPCHIL.
- MaKTOPHBIN aHaIN3 — KMCCIeI0BaHNe 6a30BOM CTPYKTYPhI JAHHBIX ITyTEM BBIBICHHS CKPBITHIX
(bakTopOB, OOBICHIIOIINX KOPPEIBILUH MEKILY TePEMEHHBIMU.
- KitactepHsiii aHau3 — IPYyNIAPOBKA CXOJHBIX TOUEK JaHHBIX WK OOBEKTOB HAa OCHOBE MX CXOJCTBa
WM HECXOJICTBA.
- MHOTOMEpHOE MIKATHPOBAHHE — METOJI BU3yaIU3alliil MHOTOMEPHBIX JIAHHBIX JUIS HCCIEIOBAHUS UX
CTPYKTYPbI U B3aUMOCBSI3€H.
4.3. CamocrosiTenbHas paboTa 00y4aroImmXCs.
Ne
Bun camocrositensHo# paboTh
/T
1 HOIITOTOBKa K IMPAKTUYCCKUM 3aHATHAM
2 |M3yuyeHue AONOJHUTEIBHOM JIUTEPATYPHI.
3 | BemomHeHHE KypCcOBOTO MPOEKTA.




4 | IloarotoBka K NpOMEKYTOYHON aTTECTALIUH.

[ToaroToBka K TeKyIleMy KOHTPOJIIO.

4.4. TlpuMepHbIil IepeYeHb TEM KypCOBBIX IIPOEKTOB

1. Dtanbl BO3HMKHOBEHHMS, CTAHOBJIEHMSI M pa3BUTUA (PYHKIIMOHAIBHO-
CTPYKTypHOro aHanu3a B Poccun u 3a pyoexxom. [IpoOiaembl mpuMeHEHu.

2. OcoOCHHOCTH WCIONB30BaHUS (DYHKIIMOHATLHO-CTPYKTYPHOTO aHaJIA3a
MPUMEHUTEIHHO K HECTEPMUHUPOBAHHBIM CHCTEMAM.

3. @axropel, BiusAommUe Ha APPEKTUBHOCTh (PYHKIMOHUPOBAHUS
OpPraHM3aIMOHHBIX CTPYKTYp OOBEKTOB TPAHCHOPTHOTO U CTPOUTEIBHOIO
KOMILIEKCA .

4. IIpoGaemsl 3¢pGeKTUBHOTO (HYHKIIMOHUPOBAHUS CUCTEM TPAHCIIOPTHOTO U
CTPOUTENILHOTO KOMILJIEKCA.

5. OCOOEHHOCTH TEXHOJIOTHH cOOpa, aHaIM3a U OLIEHKM MH(POpMalUU NpU
MpOBeICHNH (DYHKIIMOHAIbHO-CTOMMOCTHOTO aHaJIN3a 00bEKTOB TPAHCIIOPTHOTO U
CTPOUTEILHOTO KOMILIEKCA.

6. Meroauyeckue OCHOBBI MOCTPOEHUS (PYHKIMOHAIBHO-CTPYKTYPHBIX H
IPOLECCHBIX MOJIENEH SKOHOMUYECKUX CUCTEM TPAHCIIOPTHOTO U CTPOUTEIHHOTO
KOMILIEKCA.

7. PaznuuHble METOOUKU MPOBEACHUS, aHAIN3a, OUEHKU M UCIOJIb30BaHUS
pPe3yNbTaToOB (PYHKIIMOHATBHO-CTPYKTYPHOTO aHaIn3a 00bEKTOB TPAHCIIOPTHOTO U
CTPOUTENLHOTO KOMILIEKCA.

8. IIpobnembl opraHuzauuv (QYHKIHMOHAIBHO-CTPYKTYPHOTO aHaln3a
00BEKTOB TPAHCTIOPTHOTO U CTPOUTEIHLHOTO KOMITJIEKCA aHAJIN3a CEeTOIHS.

9. TIlpobGnembl BHeApeHUs Pe3yJIbTATOB (PYHKIIMOHAIBHO-CTPYKTYPHOTO
aHaJIM3a B OpraHu3alusaX TPAHCIIOPTHOTO U CTPOUTEIBLHOTO KOMILIEKCA.

10. ®DyHKUMOHATBHO-CUCTEMHBIM aHANIM3 KaK WHCTPYMEHT YIpPaBIICHUS
MIPOM3BOJICTBEHHO-XO3SIICTBEHHON  JIEATEIBHOCTHIO  OpraHU3allid  OOBEKTOB
TPAHCIIOPTHOTO M CTPOUTEIHHOTO KOMILIEKCA.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
0 /; bubnuorpaduueckoe onucanue Mecto noctyna
1 | Opranusauus u https://elar.urfu.ru/bitstream/10995/65224/1/978-5-7996-

MaTeMaTUYECKOE TUIaHUPOBAHUE 2486-6_2018. pdf')ySCl |d=m96pra50ds959476053

HKCIEPUMEHTA : yueOHOe
noco6oue / F0.B. IOaun, M.B.




Maiicypanze, @.B.
Boponasckuii. — ExarepunOypr
: U3g-Bo Ypan. yu-ta, 2018. —
124 c. ISBN 978-5-7996-2486-6
2 Pemuzoa U.B. [InanupoBanue https://nizrp.narod.ru/metod/kafinfizmtex/1614867535.pdf
SKCIIEPUMEHTA IIPH pazpaboTke

CUCTEM YIpPaBIICHUS: IPAKTUKYM
/BIITD CITIGI'YIITA. — CII6.,
2020. Yactp 1. — 52 c. - YIK 62-
5 (075)

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

http://library.miit.ru/ - anekTpoHHO-OMOIMOTEYHAST CHCTEMA

Hayuno-texuuueckoit 6uonmmorexku MUNUT.

http://elibrary.ru/ - HaydHO-37€KTpOHHAs ONOIHOTEKA.

ITouckoBrie cucteMsl: Y andex, Mail.

O6maunbie xpanwmina uHbopmaruu: SAunexc auck https://disk.yandex.ru,

obnako mail.ru, dropbox.com unu apyrue.

7. IlepedyeHp  JHIICH3MOHHOTO M  CBOOOJHO  PacCHpOCTPaHIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCIUTLIUHBI (MOIYJIA).

Windows 7, Microsoft Office 2013

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

VYyeOHass ayautopus JUIsl TPOBEACHMS 3aHATUI JIEKIIMOHHOTO THUIMA U
CEMHMHApPCKOI0 THIIA

MynsTUMEINIHOE 000pYI0BaHUE:

Kommnbrorep

ITpoekTop

HNuTepakTuBHas 10CKa

MynbTUMEIUIHBIN TPOEKTOP

Hacrennsblii 3xpan

IloBOopoTHas OCKA ABYXCTOPOHHSISA U BPALAIOIIASICS

9. ®opma MpoMeKYTOUHON aTTEeCTALNH:



KypcoBoii mpoeKT Bo 2 ceMecTpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘-IHOﬁ

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl

«MeHeKMEHT KaueCTBa N.C. Kpapuyk
CornacoBaHo:
3aBenyromuii kadenpoit CKuYK M.®. I'ycekoBa

[Ipencenarens yueOGHO-METOUYECKOM
KOMHUCCHUH M.®. I'ycekoBa



