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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[enp IUCHMUIUINHBI:

Hayuuth MaructpoB HaydyHo OOOCHOBAaHHOMY BBIOOPY  METOJIOB,
OpPHEHTHUPOBAHHBIX Ha pelIeHne PyHIaMEHTAIbHBIX U MPUKIATHBIX 3a/1a4 Pa3HbIX
o0JacTeil ecTeCTBO3HaHUA ¢ yuyeToM uX crnenuPpuku. CHopMHpPOBaTh y CTYIEHTOB
HaBBIKM CaMOCTOSITEJIBHOI'O HCHOJIB30BAHUS JTOCTYITHOIO MAaTeMaTHYECKOTO
anmapara JJs OUCHKH Pe3yJbTaTOB M3MEPEHHUM Ha BCEX CTaaUAX HAYYHOU U
MPaKTUYECKON J1eaTeNbHOCTH. HayduTh OCyIIecTBIATh ONTHUMAIbHBIA BHIOOD
HEOOXOJMMBIX TEOPETUYECKUX U TEXHUUYECKUX CPEJCTB OIICHKU pPe3yIbTaTOB
W3MEPEHUM.

3ajgaun U3y4eHUs: JUCLUILINHBI:

- TOJyYEHUE TEOPETUYECKUX 3HAHUM 110 BBINOJHEHUIO HAYYHBIX W
IIPOMBIIIJICHHBIX YKCIIEPUMEHTAIBHBIX UCCIIETOBAHUM;

- cpopMHUpOBaTh y CTYJIEHTa 00I1lee MPEACTABICHUE O COAEPKaHUHU, 3a/1a4ax
M METOoJaX HaydyHO OOOCHOBAHHBIX OILICHOK pPE3yJIbTaTOB HU3MEPEHHI,
MIPUMEHSIEMBIX B COBPEMEHHOM €CTECTBO3HAHUU;

- TOJy4YeHHWE TEOPETHUECKHX 3HaHUKW 10 00paboTKe pe3yJbTaToOB
DKCIEPUMEHTOB;

- TIOJIyYCHHE NPAKTHUYECKUX HABBIKOB JJIsI BBINOJIHEHUS HAy4YHBIX U
MPOMBIIUIEHHBIX 3KCIEPUMEHTAIBHBIX HMCCIEIOBAHUN, a Takke Mo 00paboTKH
PE3YIBTAaTOB SKCIIEPUMEHTOB;

- cpopmupoBaTh y yuaierocs Mnoaxoji, MPUMEHEHHE KOTOPOIro IMO3BOJISET
BBITIOJIHATHh KBAJTM(DUIIMPOBAHHYIO MHTEPIIPETAIMI0 KaK HAy4YHO OOOCHOBAaHHBIX
pPEe3yJIbTAaTOB, TAK U PEKIAMHO-KOMMEPUYECKUX.

2. [Inanupyemsble pe3yibTaThl 00y4eHUs M0 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylabTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-2 - CrnocobeH (opmyaupoBaTh 3a1addl YIPaBICHUS B TEXHUYCCKUX
cUCTeMax B cepe yIpaBICHHUSI KAYECTBOM M 0OOCHOBBIBATh METOBI UX PEIICHUS;

OIIK-4 - CriocobeH pa3pabaTbiBaTh KPUTEPUH OIICHKH CHCTEM YIIPABJICHUS
KauyeCTBOM Ha OCHOBE COBPEMEHHBIX MAaTEMAaTHYECKUX METOOB, BhIpabaThIBATh
peaNM30BBIBATh YIPABICHYECKUE PEIICHHMS 110 MOBBIMICHUIO MX 3()(PEKTUBHOCTH;

OIIK-5 - Cnocoben ompenensith GOpMbI U METOMBI MPABOBON OXpaHbl U
3alUTHI TIPaB Ha PE3yJIbTaT WHTEIUICKTyIbHON IEATEIHLHOCTH, PACIIOPSIKATHCS
paBaMU Ha HUX JIJISL PEIICHUS 3a/1a9 B 00JIaCTH yIPABIICHUS KAYECTBOM;

IIK-1 - CnocoOHOCTh OCYHIECTBIATH MPOBEACHUE pabOT Mo 0O0padoTKe U
aHaIIM3y HAYYHO-TEXHUYECKON MH(pOpPMAIMK U PE3yTbTaTOB UCCIICTIOBAHHIA.



OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANoaraeT, YTo Mo €ro pe3yJibraram
oOyuaroruiicst Oyier:

3HaTh:

- OCHOBHBIC IIOHSATHS U OIIPEICIICHUS TCOPHH SKCIICPUMCHTA,

- IOCTAHOBKY 3aJ1a4 IJITAHUPOBAHMS IKCIICPUMEHTOB;

- OLICHKY TOTPENTHOCTEH U CTaTHCTHUECKYIO0 00pabOTKy pe3yJIbTaToB;

- OCHOBHBIE 33/1aUM YIIPaBJICHUS B TEXHHYECKUX CUCTEMAaX, HAIIPaBJICHHBIC HA
HEIMPEPHIBHOE YIyUIICHNE KaueCTBa,

- DTambl IPOIECCOB BHEAPCHUS CUCTEM YIIPABJICHUS B MPOU3BOJICTBCHHON H
HEIPOU3BOJACTBECHHOM cepax.

YMmerh:

- BBIOMPATh ONTHUMAIBbHBIC METOIBI IPOBEICHUS YKCIICPUMECHTOB,;

- pa3pabaThIBaTh CXEMBI M3MEPCHHH W OICHHBATh TOYHOCTH ITOJyYaeMbIX
JTAaHHBIX

- IPUMEHSTh KPUTEPUHU OLEHKU 3(PGHEKTUBHOCTU JIsI OLEHKHU MOJYyYEHHBIX
pEe3yJbTAaTOB, COOTHOCS BBITOJY U 3aTpaThl, a TaKXe€ B3aWMO3aBUCHUMOCTh
pPEe3yIbTAaTOB Pa3pabOTKH CUCTEM YIPaBJICHUS U PE3yJIbTATOB BHEJIPEHUS CUCTEM
yIpaBJjieHUs B TPOU3BOICTBEHHON M HEMTPOM3BOJICTBEHHOM cdhepax;

- BBITIOJIHATH JKCHEPUMEHTHl U O(DOPMIISITH pPE3yIbTaThl MCCICAOBAHHS H
pa3pabOTKH B 00JIACTH YIIPABICHUSI KAYE€CTBOM.

Baaners:

- METOJIaMU aHaju3a U 00pabOTKH 3KCIEPUMEHTAIBHBIX JaHHBIX, BKITFOYAS
PETPECCHOHHBIA  aHajdW3, JUCIICPCUOHHBIA  aHAIM3 W IJIJAHUPOBAHHE
DKCIIEPUMEHTOB;

- METOJIMYECKUMH TTOJIX01aMU PabOTHI ¢ OOJBIIUMH 06a3aMH JTIAHHBIX;

- HaBBIKaMH UICHTU(UKAIIMA OCHOBHBIX ITPOIIECCOB;

- HaBBIKAMHM yJacTHs B pa3paboTKe pabOUnX MOJICIICH, TPOBEICHUH PAa0OT 10
0o0paboOTKe W aHalIM3y HAy4YHO-TEXHUYECKOW WHGMOpMAMU M PE3yJbTaTOB
HUCCIeAOBAaHUM;

- HaBBIKAMHU  HCIIOJIB30BAaHUS  HMH(POPMAIMOHHBIX  PECYpCOB  JUIS
OpPraHU3allMOHHO-METOJUYCCKOTO M HAYYHO-TEXHHUYECKOTO  PYKOBOJICTBA
paboTamMu 10 KOMIIEKCHOMY KOHTPOJIIO B OpTraHU3alIiH.

3. O0beM TUCHUIUTMHBI (MOJTYIIS).

3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).



OO6masi TpyIOEMKOCTh AUCHUIUIMHBI (MOAyJsi) coctaBiser 6 3.e. (216
akaJeMHUYeCKHUX Jaca(oB).

3.2. OObem pgucuuIiiHBI (MOayns) B ¢GopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aluyd 00pa3oBaTeIbHON MMPOTrpaMMBbl Ha HHBIX YCIOBUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KommgectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne2

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 32 32
3aHsATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM IUCIUIIIUHBI (MOIyJNs) B (opmMe caMOCTOSITENIbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaroImMXcs ¢
MearornaecKuMu pabOTHUKAMHU | (WJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTA3aIiu
oOpa3oBaTeabHON TPOrpaMMbl HAa HWHBIX YCIOBHUSAX, TP  IPOBEIACHHUH
MIPOMEKYTOUYHOH aTTeCTAIlMK COCTaBisAeT 152 akageMuyeckux yaca (0B).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATFHOMY Y4EOHOMY TIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUIHHBI (MOYJIS]) MOXKET ObITh peain30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM pabOThl 00ydaroIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JULIAMU, TIPUBJIEKAEMBIMU K pealiu3alii 00pa30oBaTeIbHOW MIPOrpaMMbl HA MHBIX
YCIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTALIUU.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

/ TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE
/1

1 BBGI[CHI/IC B TCOPHIO 3KCIICPUMCHTA.

- DKCIIEPUMEHT KaK MpeMeT UCCIIEOBaHUs.

- TpeboBanwusi, npenbspisiemble B PO k pe3ynbraTam HayqyHOH NEeSTENbHOCTH B €CTECTBO3HAHUM, B
CTPOMTENBCTBE M HA TPAHCIIOPTE.

- PedpeparuBHble 1 aBTOpCKHE pe3yJIbTATHI.

- Buael Mogeneil: KOHIENTyalbHbIE, CTPYKTYPHBIE, MATEMAaTHYECKHE.

- [InannpoBaHKe SKCIEPUMEHTA.

- Knaccudukarms u THITEI S9KCTIEPUMEHTOB.

- LICJ'II/I " 3aa4¥ 3KCIICPUMEHTAJIbHOT'O UCCIICAOBAHUA.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue
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2 |[IpumeHeHUE TEOPUHU PKCIIEPUMEHTA B HAYYHBIX UCCIICAOBAHUIX.
- BaxHOCTB 3KCIIEpIMEHTA B HAYYHBIX HCCIICIOBAHHSIX.
- Mcropust pa3BUTHS SKCIICPHMEHTAIBHBIX METOJIOB.
- TeopeTryeckre OCHOBBI KCIIEPUMEHTAITBHBIX UCCIICIOBAHHIA.
- DTanbl U KnaccuUKaKs SKCIEPUMEHTOB.
- MeTposorudeckoe obecreueHne HCCIeI0BaHUI U Pa3MEPHOCTH (HDU3UIECKUX BETHUIHH.
- OOpaboTKa ¥ aHAJIU3 SKCIEPUMEHTAIbHBIX JaHHbIX.
- HpI/IHLII/IHI)I IpeACTaBICHUA DKCIICPUMCHTAJIbHBIX JTaHHBIX.
- EcTecTBeHHEII SKCIIEpHMEHT, IPOBEJCHHUE OIBITOB B €CTECTBEHHBIX YCIOBHAX CyLIECTBOBAHHS 00BEKTA
HCCIIeIOBaHHSI.
- OGcnenoBanne — M3y4eHUE 00BEKTA C Pa3HON CTETICHBIO TITyOUHBI M ACTATN3ALUH B 3aBUCHMOCTH OT
3a/1a4 UCCIIeJOBATEIS.
- MOHUTOPHHT — OTCIIEKUBAHHE COCTOSHUS 00BEKTa MOCPEICTBOM HAOIIOACHHS M H3MEPECHUSL.
- 3D-ckaHMpOBaHHE — UCIIONB30BaHKE TPEXMEPHBIX TEXHOIOTHI IS DUKCALUH U U3YUCHUST
APXUTEKTYPHBIX U TPAJOCTPOUTEIIHLHBIX 00BEKTOB.
- SKCHepI/IMeHT — MPOBEACHUEC ONBITOB JJIA IMMPOBEPKU I'MIIOTE3bI NI UCCIICAOBAHNA BJIMAHUA PA3JIMIHBIX
(hakTOpPOB HAa OOBEKT.
- JIabopaTopHBIif YIKCIIEPUMEHT — MIPOBEACHHUE OMBITOB B HCKYCCTBEHHO CO3/IaHHBIX YCIOBUSAX IS
n3ydeHUs (PU3HIECKIX CBOHCTB OOBEKTOB.
- CUIIOBBIE UCIIBITAaHHS — IIPOBEPKA IIPOYHOCTH U yCTOHYMBOCTH KOHCTPYKTHBHBIX CUCTEM 3aHHI U
OTACNBHBIX KOHCTPYKIU.
- JlabopaTopHbIe HCCIeJOBaHUs U N3yYCHHE CBOMCTB CTPOUTENIBHBIX MaTEPHAIOB M HHKEHEPHBIX CHCTEM
000pymoBaHUS.
- [IpoekTHpOBaHKE IKCIICPUMEHTATBHBIX OOBEKTOB U PEANU3AIUS €CTECTBEHHOTO SKCIIEPUMEHTA C
MOMOII[BIO METOIOB HAOFOICHHS, U3MEPEHHS K MOHUTOPHUHTA.
- DKCIIepHIMEeHTaIbHBIE METO/IBI ¥ HCIIONB30BAHNE HAOMIOACHUN, N3MEPEHUH, MOHIUTOPHHTA U JPYTUX
METOAOB I U3YUYCHUA O6’BCKTOB 1 MPOBEPKHU TUIIOTES.

3 |OcHOBBI IIAaHUPOBAHUS IKCTICPUMEHTA.
- OCHOBHBIE ITOHATHS IUIAHUPOBAHMS IKCIICPUMEHTA.
- Llesb 9KcHIepUMEHTA: ONpPEICIICHNE XapaKTEPUCTHK, CBOMCTB 0OBEKTa UCCIICIOBaHHS.
- Bun sxcriepumMenTa: onpenenuTeNnbHble, KOHTPOJIBHBIC, CPABHUTEIIBHBIE, UCCIIEI0BATEIBCKHE.
- VcioBus MPOBE/ICHUS SKCIIEPHMEHTA: JOCTYITHOE 000pyIOBaHUE, CPOKH paboT, (PHHAHCOBBIE PECYPCHI,
YHUCIICHHOCTh U KAJPOBbIil COCTaB pabOTHHKOB.
- Bunsl ucnibiTaHuiA: HOPMAJIbHBIC, YCKOPEHHBIE, COKPAIEHHbIC, Ta00paTOPHbIC, CTCHIOBBIC, MOJIUTOHHbIC,
HATYPHBIC UJIN OKCIUTyaTallMOHHBIC.
- BxozHbIe 1 BBIXO/IHBIE MTApaMeTpPhl: (PaKTOPbI MOTYT OBITh IETEPMUHUPOBAHHBIMH (PETUCTPUPYEMBIMHU U
YIpaBISIEMbIMU) U CITyYaiHBIMH (PETHCTPUPYEMBIMHU, HO HEYIIPABISEMBIMH).
- MaTemarmnyeckast MOZIeITb: IPEICTAaBICHUE SKCIIEPUMEHTAIBHBIX JaHHBIX C IOMOIIBIO MaTEMaTHISCKUX
dopmyt.
- Kputepuii onTuManbHOCTH: BBIOOD ILIaHA SKCIIEPUMEHTA U METOja aHAITH3a JaHHBIX.
- [ops 1ok POBEICHNUS UCIBITAHUIT: KOJIMYECTBO M OPSAIOK UCHBITaHU#, Criocod cOopa, XpaHeHUs 1
JOKYMEHTHPOBAHHS TaHHbIX.

4 |Dramnbl IUIAHUPOBAHUS SKCIIEPUMEHTA.

- YcTaHOBIIEHHE LIENH SKCIIEPHIMEHTA U €r0 BHJA.

- YTOUHEHUE YCIOBUI IPOBEIECHUS IKCIIEPUMEHTA.

- BeiGop BUa UCTIBITAHU.

- Br16op BXOIHBIX U BRIXOJHBIX ITAPAMETPOB.

- Br1bop maTeMaTHuecKoil MOJEINH.

- YcTaHOoBIIeHHE HEOOXOIUMOY TOYHOCTU PE3YJITATOB U3MEPCHHIA.

- Be1bop kputepus onTUMALHOCTH, TUTAHA SKCIIEPUMEHTA U METOJIa aHAIHM3a JaHHBIX.

- [IpoBeaeHME FKCIIEPUMEHTA: KOJIMYECTBO U IMOPSIOK UCIBITAHUHN, CITOcO0 cOopa, XpaHEHHS U




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

JOKYMEHTHPOBAHHS TaHHBIX.
- O06paboTKa pe3yIbTaTOB SKCIIEPUMEHTA.
- OOBsICHEHHE TTOTYYEHHBIX Pe3yIbTaTOB M (POPMYIMPOBAHNAE PEKOMEHIAIIIH.

O06paboTka pe3yIbTaTOB SKCIIEPUMEHTA.

- Teopus n3mepenuil u €€ NPUMEHEHUE B DKCIIEPUMEHTAX.

- OCHOBBI U3MEPEHUI U U3MEPUTEIIBHBIX CHCTEM.

- M3smepurenbHble Kbl U UX CBOKCTBA.

- Meronbl U3MEPEHUH U UX OTPELIHOCTH.

- TouHOCTH pPE3yJIbTATOB U3MEPEHUI: HE0OX0ANMasA 001aCTh U3MEHEHUS BXOAHBIX [TApaMETPOB U
YTOUHEHHUE BUIOB BO3JCHCTBUM.

- OnpeneneHrie JOBEPUTENBHOTO HHTEPBAIIA CPEIHETO 3HAYCHHS.

- OnpeneneHye AUCIEPCUN.

- [IpoBepka cTaTUCTHUECKUX MPETIOCHIIOK.

- [TocTpoenne MaTeMaTHUECKOW MOJENN MTOBEACHUS UCCIIEYEMBIX XapaKTePUCTHK.

CTaTI/ICTI/I‘-IGCKI/Ie METOAbI aHAJIN3a JaHHBIX.

- O1ieHKa MapaMeTpoB pacrpeneaeHus.

- KoppensiunoHHbIM aHaIu3: ONpEeaeieHUe CUIIbI U HAIllPaBJICHUsI CTOXAaCTUUECKON B3aUMOCBS3H MEKIY
[IEPEMEHHBIMHU.

- PerpeccronHbIl aHAIN3: MOJEIMPOBAHKUE B3aUMOCBS3U OJHOU CIIy4ailHOM epeMEHHON OT OAHON WK
HECKOJIBKUX JPYTUX CIy4aiHbIX IEPEMEHHBIX.

- JlucriepcHOHHBIN aHAN3: OI[CHKA BITUSHUS PA3IMYHBIX (PAKTOPOB HA PE3YIIbTAT SKCIICPUMEHTA U
MJIAaHUPOBAHUE DKCIIEPUMEHTOB.

- HenmapameTtpuueckue METOIbI CpaBHEHHS BRIOOPOK: kKpuTepruu Kpackena — Yourca, MeTHaHHBIA TECT,
kputepun Banbaa — Boabdosuia, Kommoroposa — CmupHoBa, ManHa — YUTHH U kputepuit @puamana.
- KoMnbroTepHbIe METO/IbI CTATUCTHYCCKON 0OPAOOTKH PEe3yIbTATOB HHKEHEPHOTO IKCIICPUMEHTA.

- AHanmu3 SKCIIEPUMEHTAIBHBIX TAHHBIX C UCIIOIh30BAaHUEM CTATUCTHUECKUX METOIOB.

- MeTonibl HAXOKAEHUS YUCIEHHBIX OLIEHOK XapaKTEPUCTHK.

HOCJ’I@,Z[OBaTeJ'IBHLIe H IapaJlJICJIbHBIC DKCIICPHUMCHTLI 1 UX OpTraHu3alusl.

- [TapannensHeIi U NOCIEA0BATENbHBIN JKCIEPUMEHTEI.

- CpaBHEHHE JIBYX IpyI (3KCIIEPUMEHTAIBHON ¥ KOHTPOJIBHOM).

- Paznenenne MHOXeECTBa JIUI Ha IOAMHOKECTBA MO ONpEeIEHHBIM IPU3HAKaM: pa3ielieHue IPOBOJUTCS
C MCHOJIB30BaHUEM PaHIOMHU3AINH Il 00€CTIeYSHUS YUCTOTHI SKCIIEPHUMEHTA.

- CozaHne 3KCIIePUMEHTAFHON M KOHTPOJIBHOM TPYIII ITyTEM COYETaHHs [TOTIAPHOT0 0TOOpa UITH
YaCTOTHOTO PACIPENENIEHHs ¢ PaHAOMHU3ALAEN.

- 3amep Bcex (pakTOpOB, HEOOXOAUMBIX IS IPOBEPKU TUIIOTE3bI: 3aMEpP MPOBOIUTCS 10 U MOCTIC
BO3JICHCTBUS HE3aBUCUMOM EPEMEHHON B AKCIIEPUMEHTAIBHON IPYyMIe U KOHTPOJIBHOH rpyIIIe.

- KonTponpHas u 3KCriepUMeEHTalIbHAsl TPYTIIBL: KOHTPOJIbHAS IPYIINA HCIOIb3YETCs sl CPABHEHUS
N3MEHEHHUH B 00BbEKTE HAOIIONCHHMS /10 U 1TOCTIe BO3/ICHCTBHS HE3aBUCHMOW TIEPEMEHHOM, a
JKCHEPUMEHTANBHAS TPyIIa OTPa)KaeT U3MEHEHHs], BEI3BAHHbIE BO3ACHCTBUEM ATON IEPEMEHHOM.

HHaHHpOBaHI/Ie MaCCUBHBIX U AKTUBHBIX 3KCIICPUMCHTOB.
- [IpenBapuTenbHas 00pabOTKa HIKCIIEPUMEHTAIBHBIX JITAaHHBIX.

- AHanu3 pe3yabTaToB ITACCHBHOTO SKCIIEPUMEHTA.

- AHanu3 pe3yJbTaToOB aKTUBHOT'O SKCIIEPHUMEHTA.

- OMIupHYecKre 3aBUCHMOCTH.

- JleTepMUHUPOBAHHBIC i CTOXaCTHYECKHE MOIEIH.

- Hepapxus u cyneprno3uuus Mojaesne.

OOBIUHBIE U CIICUAJIbHBIC SKCIICPUMCHTHI.

- Lenu nccnenoBanus: npeoOpasyrolue, KOHCTaTHPYIOIINE, KOHTPOJIUPYIOIINE, TIONCKOBBIE.

- Opranuzaiys IpoBeICHHU: Ta00paTOPHbIC, HATYPHBIE.

- XapaxTep BHEIIHUX BO3/ICHCTBUIA: BEIIECTBEHHBIE, SHEPreTHYEeCKUE, HH()OPMAILIMOHHEIE.

- B3aumopeiicTBue cpeacTBa SKCIEPUMEHTABHOTO UCCIIENOBAHUS C 00BEKTOM HUCCIIEIOBAHNSA: OOBIYHBIH,




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MOJIEbHBIHN.

- Tumnel Mozenel, uccaeayeMbIX B SKCIEPUMEHTE: MaTepUalIbHbIN, MBICIEHHBIM.

- KonTtponupyemsle Benn4nHbI: TaCCUBHBIH, aKTHBHBIH.

- Yucno BappupyeMbIX pakTopoB: 0AHO(AKTOPHBINH, MHOTO(aKTOPHBIH.

- OOBIYHBIE IKCTIEPUMEHTHI POBOISITCS ISl HEOCPEACTBEHHOTO M3YUEHHsI O0BEKTa UCCIIEA0BaHNUSI.
- CHeLII/Ia.HI)HI)Ie OKCIICPUMEHTBI UCIOJB3YIOT MOJACIIN JJId U3YUCHUA CBOMCTB o61;e1<Ta.
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YHI/IKaHBHBIe 1 CMCIIAHHBIC :-)KCHepI/IMeHTBI.

- Bbicokasi CKOPOCTh MPOTEKAHUSI UCCIISYEMBIX TPOIECCOB.

- lllupokuii [uana3zoH U3MEHEHUsI XapaKTEPUCTUK OOBEKTOB HCCIIETOBAHUSL.

- [IpoBeeHue uccae0BaHKi B CTAIIMOHAPHBIX YCIOBUSAX WM HA MOJBIDKHBIX OOBEKTAX.

- M3yueHue CIIOKHBIX MPOIECCOB, KOTOPhIe HEBO3MOKHO MATEMATHUECKH CMO/IETUPOBATh.

- O6paboTka OOIBIINX 00BEMOB TaHHBIX.

- YHUKaJIbHBIC 3KCIIEPUMEHTHI IIPOBOAATCS HA CIIOKHOM JOPOTOCTOSIIEM 000PYIOBAaHIH, CMEIIIAHHBIC
MOTYT UCIIOJIE30BaTh Pa3INYHBIC THUITEI 000PYIOBAHHS.

- YHHUKaJIbHBIC SKCIIEPUMEHTHI OXBATHIBAIOT IIIMPOKHUN AUATIA30H U3MCHEHHUS XapaKTEPUCTHK 00BEKTOB
HCCIICOBaHMsI, CMEIIAHHBIC MOTYT UMETh 0O0JIee OrpaHHMUYCHHBINA JHAIa30H.

- YHUKaJIbHBIC 3KCTIEPHUMEHTHI HCTIONIB3YIOT CIICIHAIbHBIC METOUKHU U CII0KHOE JIOKATBHOE
00opyioBaHUE, CMEIIaHHBIE MOTYT IIPUMEHSITH 00Jiee IPOCThIE METOIUKH U 000pYJOBaHHE.

- YHHKaIbHBIE SKCIIEPUMEHTBI TIPOBOJISITCS TSI IPOBEPKH HOBBIX TEXHOJIOTHI M Pa3pabOTOK, CMEIIaHHBIE
MOTYT UCCIIEI0BATh PAa3IMYHbIe 00JIACTH HAYKU M TEXHUKU.

- CMemIaHHbIe YKCTIEPIMEHTHI COJIEPIKAaT COBOKYITHOCTh PA3HOTHUITHBIX IKCIIEPUMEHTOB, 00 TMHEHHBIX
SIMHOM MPOTpaMMOil HCCIICIOBAHUS U CBA3aHHBIX JAPYT C APYTrOM Pe3yIbTaTaMH UCCIICTOBAHHM.
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HHaHI/IpOBaHI/IC 9KCHICPUMCHTA C UCIIOJIb30BAHUEM IMOJIMHOMHUAJIBHBIX MOI[GJ'ICﬁ.

- OCHOBBI TEOPUU MPUOIIKEHHUS (PYHKINI.

- MeTomp! anmpoKCUMAaluy ¥ HHTEPIOIISIINN.

- [NonnHoMuUanbHas MOJIENb: (PYyHKIINS, KOTOpas OMUCHIBACT 3aBUCUMOCTh BBIXOJIHOM MEPEeMEHHOIt OT
BXO/IHBIX IEPEMEHHBIX.

- ®aKTOPHOE MPOCTPAHCTBO: MHOKECTBO BCEX BO3MOXKHBIX KOMOMHAIMI 3HAUCHUI BXOAHBIX IEPEMEHHBIX.
- [onuerit Gaxropuslii sxkcriepuMenT (I1PD): sKcTIepUMEHT, B KOTOPOM Kax/1ast KOMOMHAIMS 3HaYCHU I
BXOJHBIX IEPEMEHHBIX BCTPEUAETCS POBHO OJUH pas.

- 3BE31HBIE TOUYKH: OCOOBIE TOUKH B (JPAKTOPHOM MPOCTPAHCTBE, KOTOPHIE MO3BOJISIIOT COKPATUTh
KOJIMYECTBO OMNBITOB IIPU COXPAHEHUHU TOUHOCTH aNMPOKCUMALINH.

- HpoGusiii pakropHsblii skcriepuMenT ([DD): skcriepuMeHT, B KOTOPOM HCIOIb3YIOTCS TOJIBKO YacTh
OTBITOB MOJIHOTO (h)aKTOPHOTO IKCIIEPUMEHTA.

- PerpeccroHHBIN aHAN3: METO/1 CTATUCTHYECKOH 00pabOTKU TaHHBIX JUIS ONpeieNieHNsT KO PHUIUSHTOB
[IOJINHOMHUAJIBHOM MOJEIH.

- [Ipumeps! mprMEHEHNS IIAaHUPOBAHUS SKCIIEPUMEHTA C MCIIOIb30BAaHUEM ITOJTMHOMHUAIIBHBIX MOJIENICH B
Pa3IUYHBIX 00JIACTSAX HAYKH U TEXHUKH.
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MeTO,Z[BI IJIAHUPOBAHUA DKCIICPUMCHTOB.

- MeTtobl mIaHUPOBAHUS IKCIEPUMEHTOB.

- Jlornueckre OCHOBBI.

- MeTtoa 3BOJIIOIIMOHHOTO MJIaHUPOBaHuUs bokca.

- Bpamaemoe u city4aiiHOE 3BOIIOLMOHHOE INIAHUPOBAHUE.

- PerpeccroHHbI aHAN3 U KPUTEPUNA ONTUMAJILHOCTH PETPECCUOHHBIX AKCIIEPUMEHTOB.
- HenpeprIBHBIE ONTHMAJIBHBIC ITAHBL.

- CraTucTHYeCcKHe METO/BI.

- D-onrTManbHbIE TUTAHBL

- CBoiicTBa U METO/IbI MOCTPOEHUS TOUHBIX ONTHUMAJIbHBIX IIaHOB.
- JuCKpUMUHHUPYIOLINE SKCIIEPUMEHTBHI.

- [TocnenoBaTenbHbIM CUMILIIEKC-METO/,.

- OneHKa MOrpenHOCTeH Pe3yIbTaTOB HAOIIOACHUIA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue
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MeTo/1bl ONTUMU3ALNH SKCTIEPUMEHTA.

- OnTUMH3ALMST SKCIIEPUMEHTA — MPOIIECC BEIOOPA ONTHMAIIBHBIX YCIOBUHN MPOBEICHMUS SKCIEPUMEHTA
JUTSL IOCTIDKEHUST MAKCUMATbHON 3()(DEKTHBHOCTH U TOYHOCTH PE3YJILTATOB.

- ®aKkTopBl — MEpPEMEHHBIE, KOTOPHIE BIUSIOT HAa Pe3yJIbTaT IKCIIEPUMEHTA.

- [Inan sxcieprMeHTa — cxeMa IPOBEJICHUs SKCIIEPHMEHTa, BKITIOUAIoNIasi BEIOOP (haKTOpOB U UX
YPOBHEH, a TaKKe MOPsIIOK MPOBEJCHNUS OIIBITOB.

- MeTropl ONTUMH3ALUH IKCIIEPUMEHTA.

- OCHOBHBIE TIOHSITHUS U ONIPE/ICIICHHSI.

- [TomHBI# (PaKTOPHEIA SKCIEPUMEHT.

- JpoOHBIit (paKTOPHBIH SKCIIEPUMEHT.

- JleTepMUHUPOBAHHbBIE MATEMATHYECKHE MOJIEITH.

- G-onTUMAJIbHBIE MJIAHBL.

- Pora0enbHble MIaHbl.

- YaU(pOpM-poTadebHbIC TUIAHBL.

- D-ontumasnbHbIe MJIaHBL

- OpToroHanbHbIE MIJIAHBI.

- AHaJIMTHYECKHE METObI ONTHMHU3AIIHH.

- MeTtoapl MaTeMaTHYeCKOT0 IIPOrPaMMHPOBAHHSI.

- MeTtopl ONTUMH3AINH KCIIEPUMEHTA Ha TIPaKTHKE.
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OCHOBBI TECOpHUU HOI[O6I/I5I U MOACIIMPOBAHUA.

- [Tono6ue siBIECHUIA.

- Kpurepuu nogobusi.

- MozenupoBanue, BOCIIPOU3BEAECHHE B YMEHBIIEHHOM Maciitabe (pU3n4ecKux sIBICHUI UK MPOIIECCOB
JUTSL M3YYEHHSI UX CBOMCTB M 3aKOHOMEPHOCTEH.

- Maremarunueckas MOJIENb KaK CUCTEMA YPaBHEHHH, OTIMCHIBAIOLIAS CBSI3H MEKITY ITEPEMEHHBIMH,
XapaKTEPU3YIONIMMHU H3y4aeMoe SIBIICHUE HUIIH MPOIIECC.

- [InanupoBaHue SKCHEPUMEHTA, BEIOOP ONMTHUMANIBHBIX YCIOBHH MPOBEAEHHS IKCIIEPUMEHTA JIJIsI
TIOJTyYEHHST TOCTOBEPHBIX M TOUHBIX PE3yJIbTATOB.

- Kputepuu momo0ust ¥ MX UCIIONB30BAHKE ISl MOJICITUPOBAHUS BIICHHIA.

- Maremaruiueckoe MOJICTMPOBAHKE U €r0 MPUMEHEHUE B TUNITAHUPOBAHUH IKCIIEPUMEHTA.

- [InanupoBaHue SKCIEPUMEHTA U BBIOOP ONTUMATBHBIX YCIOBUI MTPOBECHUS OTBITOB.

- [Ipumepsl IpUMEHEHHS TEOPUH MOJ00US U MOICIUPOBAHUS B PA3IMYHBIX O0JIACTSIX HAYKU M TEXHUKH.
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Ananuz BPECMCHHBIX PAOOB.

- BpeMeHHOM psif Kak [IOCJIEN0BATENbHOCTD 3HAYEHUM, IPOTEKAIOINX U U3MEPSEMBIX B ONPEACIEHHOM
BPEMEHHOM IIPOMEKYTKE.

- KoMnoHeHTHI BpeMEHHOT0 psijia: TPEH I, CE30HHOCTb, IIUKJINYHOCTD U CIIy4YaiHbIe KOJIeOaHus.
- PerynsipHble 1 HEPETyIApHBIE BpDEMEHHBIE PSJIBL.

- JleTepMHHUPOBaHHBIE, HENETEPMUHUPOBAHHBIE M CTALIMOHAPHBIE BDEMEHHBIE PSIIBL.

- TpeHa, Ce30HHOCTh ¥ HUKIMYHOCTh KaK OCHOBHBIE KOMIIOHEHTBI BPEMEHHOT'0 psa.

- CTaMOHapHOCTh KaK KII0UEBOE CBOMCTBO psizia Al aHAIN3a.

- TecTsl 11 NPOBEPKU CTALUOHAPHOCTH.

- Kputepnit Iuxn—Pynnepa uau KPSS.

- IIpouenypa aHanusa BpEMEHHBIX PSIOB.
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AHanM3 MHOTOMEPHBIX JTaHHBIX.

- MuoromepHbIii aHanu3 ganabix (Multi-dimensional Data Analysis) — mMeTonoorust aHaM3a JaHHbIX ¢
Y4YETOM HECKOJIBKUX U3MEPEHUI UM aTPHOYTOB OJHOBPEMEHHO.

- Msmepenus, ocu Ky0a JTaHHBIX, NPENCTABIAIONINE Pa3IMUHbIE aCNEKThI aHAIM3a, HAIPHMED BPEMS,
NPOJYKT, PETHOH.

- ATpuOyTBl M KOHKPETHBIE 3HAYEHHS, CBI3aHHBIE ¢ KAYKIBIM H3MEPEHHEM.

- Mepapxuu 1 opranm3sanus JaHHLIX B GoJiee AeTaIbHOM U 0000IIEHHOM BHIE.

- MuoromepHbie kyObl (OLAP-kyOBl) — CTPYKTYpBI JaHHBIX [UIsi OPraHU3aLMH MHOTOMEPHBIX JTaHHBIX JJIS




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

aHaJIM3a.

- PensiriionHbIe 0a3bl JaHHBIX.

- Marpurs! TaHHBIX.

- MHOrOMepHBI€ MOJIENU TaHHBIX.

- MeTozp! aHanu3a MHOTOMEPHBIX JTaHHBIX.

- Ananu3 rnaBHbIX KoMnoHeHT (PCA) — MeTo/] yMeHbIIIeHUs] pa3MEPHOCTH ISl Tpeo0pa3oBaHust
MHOTOMEPHBIX JIaHHBIX B IPOCTPAHCTBO MEHBIIEH Pa3MEPHOCTH ¢ COXPAaHEHHUEM TUCTIEPCHH.

- OaKTOpHBIH aHaNN3 — UccieJoBaHue 0a30BOM CTPYKTYPbI JaHHBIX ITyTEM BBIIBICHUS CKPBITHIX
(haKTOpOB, OOBSICHAIOIINX KOPPEISAIIMN MEXKTY IEPEMEHHBIMH.

- KnacrepHsliif aHann3 — rpynnupoBKa CXOAHBIX TOYEK JaHHBIX MM 00OBbEKTOB Ha OCHOBE UX CXOJCTBA
WJIN HECXOJICTBA.

- MHOrOoMepHOe IIKaTMPOBAaHUE — METO]] BU3yaIH3alii MHOTOMEPHBIX JaHHBIX JJIS NCCIEIOBAHMS X
CTPYKTYPHI M B3aIMOCBSI3EH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIeCKI/IC 3aHATHA

n/n

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

BBGIIGHI/IC B TCOPHIO SKCIICPUMCHTA.

- DKCIIEPUMEHT KaK MpeMeT UCCIIEIOBaHUS.

- TpeboBanus, npenpspisemMbie B PO k pesynpraTaM HayqHOH JESTETHPHOCTH B €CTECTBO3HAHUM, B
CTPOUTEIHCTBE U HA TPAHCIIOPTE.

- PedepaTtuBHBIE 1 aBTOPCKHE PE3YIIBTATEI.

- Bunsl Mmogeneil: KOHIENTyanbHbBIE, CTPYKTYPHBIE, MATEMaTHUECKHE.

- [InanupoBaHue SKCIIEpUMEHTA.

- Knnaccudukarys v THITBI 9KCTIEPUMEHTOB.

- lenn n 3a1a4u SKCEPUMEHTAILHOTO UCCIIEIOBAHMS.

[IpruMmeHeHne Teoprun SKCIIEPUMEHTA B HAYYHBIX UCCIEIOBAHUSIX.

- BaxxHOCTh OKCIICPUMEHTA B HAYYHBIX UCCIICTIOBAHUAX.

- Ucropust pa3BUTHS SKCIIEPUMEHTAIBHBIX METOJIOB.

- TeopeTndeckre OCHOBBI SKCIIEPUMEHTAIIBHBIX UCCIICIOBAaHHUH.

- DTamsl ¥ KI1acCU(pHUKANsI IKCIIEPUMEHTOB.

- Metposnoruyeckoe odecrieueHre NecieI0BaHNi 1 pa3MEPHOCTH (PU3MUECKUX BEJINYNH.

- O6paboTKa 1 aHAJIN3 SKCIEPHUMEHTAIBHBIX JaHHbIX.

- [IpuHIMDBI TpeCcTaBICHHS SKCTIEPUMEHTAIBHBIX JaHHBIX.

- EcrecTBeHHBIH 3KCIIEPUMEHT, POBE/ICHHUE ONBITOB B €CTECTBEHHBIX YCIOBHUSIX CYILIECTBOBAHUS 00BEKTa
WCCIIEIOBAHMSI.

- O6cnenoBanne — U3y4eHHE 00BEKTa C PA3HOM CTEEHBIO TIyOHHBI U I€TAIN3AIINH B 3aBUCUMOCTH OT
3a/1a4 MCCIeN0BaTeNs.

- MOHUTOPHHT — OTCIICKUBAHUE COCTOSIHUSI OOBEKTA OCPEICTBOM HAOIIOICHUS U U3MEPEHHS.

- 3D-ckaHMpOBaHNE — UCIIONB30BAHNE TPEXMEPHBIX TEXHOJIOTHI IS PUKCALUK ¥ U3YICHUSA
APXUTEKTYPHBIX U IPAJIOCTPOUTEIBHBIX OOBEKTOB.

- DKCIIepUMEHT — IIPOBEJCHUE OIBITOB JJIsl IPOBEPKH I'MIIOTE3bI MM UCCIIEAOBAHNUS BIMSAHUS PA3IHMUHBIX
(hakTOpOB Ha OOBEKT.

- JTabopaTopHBIii IKCIIEPUMEHT — MIPOBEACHUE OIBITOB B HCKYCCTBEHHO CO3/IaHHBIX YCIOBUSX IS
n3y4yeHus: pU3NIecKrx CBONCTB 00BEKTOB.

- CusoBbIe UCIIBITAHNS — MPOBEPKa MPOYHOCTH M YCTONUNBOCTH KOHCTPYKTUBHBIX CHCTEM 3/1aHUH 1
OTAEJBHBIX KOHCTPYKIUH.

- JlabopaTopHbIe HCcCIeJOBaHUS U N3y4eHHEe CBONCTB CTPOUTEIILHBIX MaTEePHAIOB M HHKEHEPHBIX CHCTEM




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

00opynoBaHUSI.

- [IpoekTHpoOBaHUE IKCIIEPUMEHTAIBHBIX 0OBEKTOB U pean3anisi €CTECTBEHHOIO SKCIIEPUMEHTA C
TIOMOIIBIO METOIOB HAOFOICHUS, H3MEPEHHUS K MOHUTOPHHTA.

- DKCcIepriMEHTaIbHBIE METO/IBI ¥ HCIIOJIb30BaHIE HAOIIOAEHH, N3MEPEHUH, MOHUTOPUHTA U IPYTUX
METOJIOB JJISl U3yUEeHUSI OOBEKTOB U IIPOBEPKHU THITOTE3.

OCHOBBI IJIAHUPOBAHUS SKCIIEPUMEHTA.

- OCHOBHBIC TIOHATHUS TUIAHUPOBAHUA OKCIICPUMECHTA.

- Llexb aKCIIEpUMEHTA: OTIPE/ICIICHHE XapaKTEPHUCTHK, CBOMCTB 0OBEKTa HCCIIETOBAHMS.

- Bun sxcriepumMenTa: ornpeneuTeabHEIE, KOHTPOIBHBIE, CPABHUTEIBHBIC, HCCIIEIOBATENBCKHE.

- YcnoBusi MpoBEICHUS SKCIIEPUMEHTA: IOCTYITHOE 000pyI0BaHUe, CPOKU paboT, (PUHAHCOBBIE PECYPCHI,
YHCIIEHHOCTB M KaJPOBBIH COCTAB Pa0OTHHKOB.

- Buzs! uctisiTaHmii: HOpMaBHBIE, YCKOPEHHBIE, COKPAIIEHHBIE, Ta00paTOPHBIE, CTEHIOBBIE, TOJUTOHHEIE,
HATYPHbIE WK SKCILTyaTallHOHHEbIE,

- BxopHbie ¥ BBIXOIHBIE TApAMETPhL: (JaKTOPBI MOTYT OBITh IETEPMUHUPOBAHHBIMU (PETUCTPUPYEMBIMHU U
YIpaBISIEMbIMU) U CIIyYaiHBIMH (PETHCTPUPYEMBIMHU, HO HEYIIPABIAEMBIMH).

- Maremaruueckas MOJECJIb: IPEACTABJICHUC SKCIICPUMEHTAIIBHBIX JaHHBIX C ITIOMOIIBIO MATEMAaTUYCCKUX
dbopmy.

- Kputepnit onTHManbHOCTH: BEIOOp IIIaHA SKCIIEPUMEHTA W METO/Ia AaHAITH3a JTAHHBIX.

- ITops oK TIPOBEICHUSI MCIBITAHMIT: KOJIMIECTBO M TIOPAIOK UCIBITAHUH, CITOc00 cO0pa, XpaHEeHHs i
JIOKYMEHTHPOBAHHUS JTAaHHBIX.

OTanel IIJIAaHUPOBAHUA DKCIICPHUMCHTA.

- YcTaHOBIIGHHE LIENU SKCIIEPIMEHTa 1 €ro BU/a.

- YTOuHEHHUE yCIOBUI POBEACHHS IKCIIEPUMEHTA.

- BeiOop Bu/1a HCIIBITAHUIA.

- BbIOOp BXO/IHBIX U BBIXOJIHBIX NTAPAaMETPOB.

- Bpibop MaTemaTuueckoi MOJIeIH.

- YcTaHoBIIeHIE HEOOXOIUMON TOYHOCTH PE3yJIbTATOB M3MEPCHHA.

- BeiGop kpuTepHs ONTHMAIBHOCTH, IUIAHA SKCIIEPUMEHTA U METO/a aHAJIN3a JaHHBIX.
- [IpoBenenue sKcTIeprMenTa: KOJIMUECTBO U MOPSIIOK UCTIBITAaHNUH, ClIoco0 cOopa, XpaHeHHUs U
JIOKyMEHTHPOBAHUS JTaHHBIX.

- OOpaboTKa pe3yIbTaTOB IKCIICPUMEHTA.

- OOBsICHEHHE MTOJTYYEHHBIX Pe3yIbTaTOB U (POPMYIHUPOBAHNE PEKOMEHIALIUH.

O0paboTKa pe3yIbTaTOB IKCIIEPUMEHTA.

- Teopus n3mepenuil u €€ NPUMEHEHUE B DKCIIEPUMEHTAX.

- OCHOBEI I/ISMepeHI/Iﬁ 1 UBMEPUTCIIBHBIX CUCTEM.

- MI3smepurenbHble Kbl U UX CBOKWCTBA.

- Meronpl U3MEPEHUH U UX MOTPELLIHOCTH.

- TouHOCTH pPE3yNIFTaTOB U3MEPEHUI: HE0OX0ANMas 00J1aCTh N3MEHEHUS BXOAHBIX [TapaMeTPOB U
YTOUHEHUE BUIOB BO3JCHCTBUIL.

- OnpeneneHne JOBEPUTEIBHOTO HHTEPBAJIA CPEIHETO 3HAUCHHUS.

- Onpezenenue IUCTIEPCUH.

- [IpoBepka cTaTUCTHUECKUX MPEIOCHIIOK.

- [locTpoeHne MaTeMaTHUECKOW MOJENN TIOBEACHUS HCCIIEAYEMBIX XapaKTePUCTHK.

CTaTI/ICTI/I‘ICCKI/Ie MCTOAbI aHAJIN3a JaHHBIX.

- OneHKa mapaMeTpoB pacrpeieeHus.

- KoppernsmmonHsit aHaim3: onpeaeIeHne CHIIbl M HalPaBJICHUS CTOXaCTHYSCKON B3aUMOCBSI3H MEXTY
[IepEMEHHBIMHU.

- PerpeccronHbIl aHAIN3: MOJEIUPOBAHKUE B3aUMOCBS3U OJHOU CIIy4ailHON NepeMeHHOM OT OAHON WK
HECKOJIbKUX JPYTUX CIy4YaiHbIX IEPEMEHHBIX.

- JlucriepCHOHHBIN aHATN3: OL[CHKA BIUSHUS PA3IMYHBIX (PAKTOPOB HA PE3YJIbTAT IKCIICPUMEHTA U
IJIAaHUPOBAHUE DKCIIEPUMEHTOB.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T

- Henmapamertpuueckue MeTo 16l CpaBHEHHS BRIOOPOK: KpuTepnu Kpackena — Yoirca, MeJUaHHBINA TECT,
kputepuu Banpna — Bonegosuna, Koamoroposa — CmupHOBa, ManHa — Yutau U kputepuit @pruamana.
- KoMmeroTepHBIE METOIBI CTATUCTUYECKON 00pPa0OTKH Pe3yIbTaTOB HHXEHEPHOTO SKCIIEPUMEHTA.
- AHaJIM3 SKCTIEPUMEHTAIBHBIX JTAHHBIX C HCIIOJIb30BAHUEM CTATHCTHYECKUX METO/IOB.
- MeTop! HaX0K/I€HHST YUCIICHHBIX OLIEHOK XapaKTePHCTHK.

7 |IlocnenoBarenpHble U NapalieIbHbIE IKCIIEPUMEHTHI U UX OpraHU3aLusl.
- [TapanenbHbli ¥ IOCJIEI0BATENbHBIN SKCIIEPUMEHTBHI.
- CpaBHeHHE IBYX TPYIII (3KCIEPUMEHTAIBHON U KOHTPOJIBHOM).
- Paznenenne MHOXKECTBa JIMI HA TIOAMHOXKECTBA O OIPEIEIEHHBIM PU3HAKAM: Pa3IeICHNE TPOBOAUTCS
C MCHOJIb30BaHUEM PAaHIOMHU3AINH IS 00€CTIEYSHHUS YUCTOTHI SKCIIEPHMEHTA.
- Co3anne 3KCIepIMEHTATBHON M KOHTPOJIBHON TPYIII ITyTEM COYETAaHHsI OapHOTO 0TO0pa HiH
YacTOTHOTO PACHpEICICHNs C PaHIOMH3AIIEH.
- 3amep Bcex (hakTOpoB, HEOOXOMUMBIX JUIS TIPOBEPKH TUIIOTE3bI: 3aMep MPOBOIMTCS J0 M TOCIIe
BO3/IEMCTBUS HE3aBUCUMON MEPEMEHHON B 3KCIIEPUMEHTAIBLHON IPyIIe U KOHTPOJIBHOM IpymIIe.
- KonTpomnsHas u 3kcriepuMeHTalIbHast TPYIBL: KOHTPOJIbHASA IPYIIa UCIIOIB3YETCS ISl CPaBHEHUS
M3MEHEHH B 00BEKTE HAOJIONEHHMS JI0 U MOCJIE BO3/IEHCTBHS HE3aBUCHMO TIEPEMEHHOM, a
OKCIICPUMEHTAJIbHAs I'pyIila OTpaXacT U3MCHCHMS, BLI3BAHHBIC BO3)ICI>1CTBPICM 3TOM HepeMeHHOfI.

8 |[ImanmpoBaHue MACCHBHBIX M AKTUBHBIX SKCIICPUMEHTOB.
- [IpenBapuTenbHas 06pabOTKa HKCIIEPUMEHTATBHBIX TaHHBIX.
- AHanM3 pe3yIbTaTOB MTACCHBHOTO 3KCIIEPUMEHTA.
- AHanM3 pe3ysbTaTOB aKTHBHOTO SKCIIEPUMEHTA.
- OMIUpHUYECKHE 3aBUCHMOCTH.
- JleTepMHHUPOBaHHbIE U CTOXAaCTUUECKUE MOJICIIN.
- Uepapxus u cyneprno3urus MoJienei.

9 |OObIuHBIC U CHIEIHATIBHBIE SKCIIEPUMEHTHI.
- llenn nccnenoBanus: mMpeoOpasyroie, KOHCTATHPYIOIINE, KOHTPOIUPYIOIIUE, TIONCKOBBIE.
- Opranmuszanus npoBeneHus: 1abopaTOpHEIE, HATYPHBIE.
- XapaxTep BHEIIHHUX BO3/ICHCTBHIA: BEIIECTBCHHBIE, SHEPTreTHIECKUE, MH(OPMAIIOHHEIE.
- B3aumopeiicTBue cpeacTBa HKCIIEPUMEHTATLHOTO UCCIIEIOBAHUS C 00BEKTOM HCCIIEIOBAHMS: OOBIYHBIH,
MO/JIEJIBHBIN.
- Tuns! Mozenei, uccaeyeMbIX B SKCIIEPUMEHTE: MaTepHUaIbHbIN, MBICIEHHBIH.
- KonTtponupyemble Belnn4nHbI: TaCCUBHBIM, aKTHBHBIH.
- Yucno BapprpyeMbIX pakTopoB: 0AHO(AKTOPHBINA, MHOTO(aKTOPHBIA.
- OObIYHEIE OKCIICPUMEHTBI ITPOBOAATCA JJI1 HEIMOCPECACTBEHHOT'O U3YUCHUA O6’BeKTa HUCCIICAOBAHUA.
- Cneunam)m)le OKCIICPUMEHTBI UCITOJB3YIOT MOJCIIN JId NU3YUCHUA CBOMCTB 061)e1<Ta.

10 |VHUKaIbHBIC M CMEIIAHHBIC YKCIICPHUMEHTHI.

- Bhicokasi CKOPOCTh MPOTEKAHUSI UCCIIEYEMBIX TPOIECCOB.

- [ITupokwuii [uana3oH U3MEHEHUsI XapaKTEPUCTUK OOBEKTOB HCCIIETOBAHUSL.

- [IpoBeeHne UCCIeIOBAHKI B CTAIIMOHAPHBIX YCIIOBUSAX WM HA MOJBIKHBIX OOBEKTAX.

- M3yueHue CIIOKHBIX MPOIECCOB, KOTOPhIE HEBO3MOKHO MaTEMAaTHUECKH CMOJIETUPOBATh.

- O6paboTKa 00JBIINX 00BEMOB TaHHBIX.

- VHUKAaJIbHBIC SKCIICPUMEHTHI TIPOBOASTCS HA CII0KHOM JOPOTOCTOSIIIEM 000pYI0BaHIH, CMEIIAHHBIC
MOTYT HCIIOIb30BaTh PA3IMUHBIC THITHI 000Dy IOBAHHUSL.

- VHUKaJIbHBIC SKCIICPUMEHTBI OXBATHIBAIOT IMPOKUH AHANA30H H3MEHEHHS XapaKTEPHCTHK 00BEKTOB
HCCIIEIOBAHMS, CMEIIAaHHBIE MOTYT HMETH 00JIee OTpaHMIEHHBIN UAITa30H.

- VHUKaJIbHBIE SKCIIEPUMEHTHI UCTIONB3YIOT CIEIMATBHBIE METOMMKH M CIIOKHOE JIOKATbHOE
0bopyioBaHue, CMEIIAHHbIE MOTYT IPUMEHSITH 00Jiee POCThIE METOIUKH U 000y I0BAHHE.

- YHUKaIbHBIE SKCIIEPUMEHTBI TIPOBOISITCS JUTS IPOBEPKH HOBBIX TEXHOJIOTHI M Pa3pabOTOK, CMEIIaHHBIE
MOTYT UCCIIEIOBATh PA3IMYHbIe 00JIACTH HAYKU M TEXHUKH.

- CMeIJlaHHbIe OKCIICPUMEHTBI COACPIKAT COBOKYITHOCTH PAa3HOTHUIIHBIX SKCIICPUMEHTOB, O6"be[ll/IHéHHI)IX
€IMHOM IpOorpamMMoil HCCIeOBaHus U CBA3aHHBIX APYT C APYTroM pe3yibTaTaMH UCCIEI0BaHUM.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
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HJ'IaHI/IpOBaHI/IC OKCIICPUMCHTA C UCIIOJIB30BaHNEM IMOJIMHOMUATIBHBIX MO,HCJ'IGfI.

- OCHOBEHI TEOPHUH MPHONKECHUS PYHKINH.

- MeTozp! armpoKCUMAaIIH U HHTEPIIOJISIIHH.

- [lonnHoMUanbHAs MOJIENB: (PyHKINS, KOTOpasl ONMCHIBAET 3aBUCUMOCTh BBIXOHOI NEpeMEHHOI1 OT
BXOJHBIX IEPEMEHHBIX.

- ®aKTOPHOE NMPOCTPAHCTBO: MHOXKECTBO BCEX BO3MOXKHBIX KOMOMHALINH 3HAUCHUH BXOAHBIX IEPEMEHHBIX.
- [onueiii Gakropuslii skcriepuMenT (I1D3): sKCIepUMEHT, B KOTOPOM KaxJ1asi KOMOMHAIMS 3HAYSHU I
BXOJTHBIX IEPEMEHHBIX BCTPEUaeTCs POBHO OJUH pas.

- 3BE31HBIE TOUYKH: OCOOBIE TOUKH B (JAKTOPHOM MPOCTPAHCTBE, KOTOPHIE MO3BOJISIIOT COKPATUTh
KOJIMYECTBO OIBITOB IIPH COXPAaHEHUH TOYHOCTH aNIpPOKCHMAINH.

- ApoGHsIii dakTopHbIH sKcriepuMenT ([PD): skcriepuMeHT, B KOTOPOM HCIIOIB3YIOTCS TOJIBKO YacTh
OTIBITOB MOJTHOTO (haKTOPHOTO HKCIIEPUMEHTA.

- PerpeccroHHBII aHaN3: METOA CTaTHCTHYECKO 00pab0TKM TAHHBIX VIS ONpeieIeHus K03 HINEHTOB
MOJIMHOMHUAILHON MOJEIH.

- [IpuMeps! nprMeHeH!s! IITAaHUPOBAHMSI SKCIIEPUMEHTA C UCII0Ib30BAHUEM MTOJMHOMHUAIIBHBIX MOJIENIEN B
Pa3IMUHBIX 00JIACTSAX HAYKH U TEXHUKH.

12

MeTo/1bl IIaHUPOBAHKS IKCIIEPUMEHTOB.

- MeToap! mIaHupPOBaHUS SKCIIEPUMEHTOB.

- Jlorndeckue OCHOBHI.

- MeTox BOIOIMOHHOTO TIAaHIPOBaHUs bokca.

- Bpamaemoe u citydaiiHoe 3BOTIOLUOHHOE MIITAHUPOBAHUE.

- PerpeccroHHbIN aHAIN3 U KPUTEPUH ONTHMATEHOCTH PErPECCHOHHBIX KCIIEPUMEHTOB.
- HenpepbIBHBIC ONTHUMAIBHEIC [ITAHBL.

- CraTuCTHYECKUE METO/IBI.

- D-OHTI/IMaI[I)HI)Ie TIJIAHBI.

- CBOﬁCTBa U METOAbI HOCTpOBHI/IH TOYHBIX OIITUMAJIBHBIX ITIJIAHOB.
- JluckpumuHupyronye 3KCInepuMeHTHI.

- [TocnemoBaTeIbHBIN CUMIIIEKC-METO/.

- OmeHKa MmorpenrHoCcTe pe3ybTaToB HaOIIOICHUI.
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MeTO,Z[bI ONITUMHU3AIUUN SKCIICPUMCHTA.

- OnTuM#3ays SKCIeprMeHTa — IPOoIece BEI0Opa ONTHMAIBHBIX YCIOBHH MPOBEICHHS IKCIIEPUMEHTA
JUISL IOCTHDKEHUSI MaKCUMaTbHON 3()()eKTHBHOCTH U TOYHOCTH PE3YJILTATOB.

- ®aKkTOopBl — MEPEMEHHBIE, KOTOPBIE BIUSIIOT HAa PE3yJIbTaT IKCIIEPUMEHTA.

- [Inan skcniepuMenTa — cxeMa MPOBEICHUs IKCIIEPHUMEHTA, BKITFOUatoIasi BLIOOp (akTOpOB U UX
YPOBHEI, a TaKKe MOPsIIOK MPOBEJCHUS OIBITOB.

- Meropl ONTUMH3AIUH IKCTIEPUMEHTA.

- OCHOBHBIE ITOHATHS U ONPEICICHHS.

- [TomuBI# (PaKTOPHEIA SKCIIEPUMEHT.

- HpoOHBIi (aKTOPHBIN AKCTIEPUMEHT.

- JleTepMHUHUPOBAaHHbIE MaTEMAaTHUECKHE MOJIEIIH.

- G-onTHUMasbHbIC TUIaHBI.

- Pora0enbHble miaHbl.

- Yaudopm-poTadebHbIe TIAHbL.

- D-onTHMaNbHbIE IUIaHBL.

- OpToroHanbHbIC MIIAHBI.

- AHAIUTHYECKUE METOBI ONTUMU3ALUH.

- MeToxpl MaTEeMaTHYECKOTO IPOrPaMMHUPOBaHHSI.

- MeToxpl ONTHMHU3ALIHK SKCIIEPUMEHTA Ha NIPaKTHKE.
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OCHOBBI TCOpHUUn HO,Z[O6I/I5I " MOJCIIMPOBAHUA.
- [Tono6ue siBIECHUIA.
- Kpurepuu nogoobusi.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
- MonenupoBaHue, BOCIIPOM3BEACHHE B YMEHBIICHHOM MacIuTade GU3NYEeCKUX SBICHHUI WM IPOLIECCOB
JUISL U3yYEHUS X CBOMCTB U 3aKOHOMEPHOCTEH.
- MaTemarmyeckast MOZIENTb KaK CHCTEMa YPaBHEHWI, OIUCHIBAIOIIAS CBA3U MEXIY IepEeMEHHBIMH,
XapaKTepU3yIOUINMH N3y4aeMoe SIBIICHNE MU TPOIIECC.
- [InanupoBanne SKCHEpUMEHTa, BEIOOP ONTHMAIBHBIX YCIOBHI TIPOBEICHHS IKCIIEPUMEHTA IS
TMOJIYUYCHHS TOCTOBEPHBIX U TOUHBIX PE3YJILTATOB.
- KpI/ITepI/H/I HO}IO6I/IH 1 UX UCHIOJIB30BAHUC IJII MOJACIIUPOBAHUSA SIBIICHUM.
- Marematnueckoe MOJECJINPOBAHUE U €TI0 IPUMCHCHHUE B IINITAHUPOBAHHUU OKCIICPUMECHTA.
- [InannpoBaHUe SKCHEPUMEHTA H BHIOOP ONTUMAIBHBIX YCIOBHI IPOBEAEHHUS OIIBITOB.
- [IpuMeps! MpUMEHEHHsT TEOPUH NOAO0HS M MOJISTTMPOBAHMS B PA3IMYHBIX 00JIAaCTAX HAYKU U TEXHHUKH.
15 |AHanu3 BpeMEHHBIX PSIOB.
- BpemeHHOH psin Kak MOCIEeA0BATEIbHOCTh 3HAUCHHUH, MPOTEKAIOIINX H H3MEPSEMBIX B OIIPEACIEHHOM
BPEMEHHOM TIIPOMEXKYTKE.
- KoMITOHEHTBI BpeMEHHOTO psizia: TpEeH/I, CE30HHOCTb, IMKIMYHOCTD U CIIy4aifHble KoJieOaHusI.
- PerynsipHble 1 HeperynsapHbIE BPEMEHHBIE PAbL.
- I[eTepMI/IHI/IPOBaHHI)Ie, HEACTCPMUHUPOBAHHLIC U CTALIMOHAPHBIC BPEMCHHBIC PSAJIbI.
- TpeH,l:[, CC30HHOCTD YU HUKIIMYHOCTH KaK OCHOBHBIC KOMIIOHEHTBI BDEMEHHOI'O pAaa.
- CTanoHapHOCTh KaK KIII0UEBOE CBOMCTBO PANa JUIs aHAJIH3aA.
- TecThI 11 IPOBEPKH CTAIMOHAPHOCTH.
- Kputepnii lukn—@ynnepa uau KPSS.
- [Iponenypa aHam3a BpeMEHHBIX PSIOB.
16 |AHanu3 MHOTOMEPHBIX TAHHBIX.
- MHuoromepHsIii ananu3 aaHasix (Multi-dimensional Data Analysis) — Metoonorus aHaan3a JaHHbIX ¢
y4€TOM HECKOJIbKUX U3MEPEHUI WU aTpUOyTOB OJTHOBPEMEHHO.
- I/IBMCpCHI/IH, OoCH Ky6a JAHHBIX, MPCACTABIAIONIUC PA3JINYHBIC ACTICKThI aHaJIn3a, HAlIpUMEP BPEM,
NPOAYKT, PETHOH.
- ATpuOyTBl M KOHKPETHBIC 3HAYCHHMS, CBSI3AHHBIE C KaXKIIBIM U3MEPEHHEM.
- Nepapxuu u opranu3amiisi JaHHEIX B OoJiee IeTaabHOM B 0000MIEHHOM BHIE.
- MHuoromepHubie KyOobl (OLAP-ky0bl) — CTPpYKTYpbI JaHHBIX AJIS OPraHH3al[Md MHOTOMEPHBIX TaHHBIX IS
aHanm3a.
- PensiunonHble 6a3bl JaHHBIX.
- MaTpuiipl JaHHBIX.
- MHOroMepHbIe MOJIENTN JAHHBIX.
- MCTOJIBI aHaJiIn3a MHOTOMEPHBIX TaHHBIX.
- Ananu3 rnaBHbIX KoMnoHeHT (PCA) — MeTo] yMeHbIIIeHUs] pa3MEPHOCTH ISl TPeo0pa3oBaHust
MHOTOMEPHBIX JAHHBIX B POCTPAHCTBO MEHBIICH Pa3MEPHOCTH C COXPaHEHUEM JANCIIEPCHU.
- QaKTOPHEIN aHAIN3 — HCCIIeJOBaHNE 0a30BOI CTPYKTYPHI JAHHBIX ITyTEM BBISIBIICHHS CKPBITHIX
(baKkTOpOB, OOBSCHSIOMINX KOPPEISLIMU MEKTY TIepEMEHHBIMH.
- KnactepHsblid aHaIM3 — TpynmupoOBKa CXOAHBIX TOYEK JAHHBIX MM OOBEKTOB HA OCHOBE UX CXOJCTBA
WJIN HECXO/JICTBA.
- MHOrOMepHOe IIKATHPOBAHIE — METO/I BU3yaln3allii MHOTOMEPHbBIX JaHHBIX Ul HCCICAOBAHUS HX
CTPYKTYpbI U B3aUMOCBS3€EH.
4.3. CamocrosiTenbHas paboTa 00y4aroIMuXCs.
Ne
Buna camocrositensHOM paboThI
n/m
1 HOI[FOTOBKa K IIPAKTHUYCCKUM 3aHATHUAM
2 |H3yueHue JONMOTHUTEIBHOMN JTUTEPATYPHI.
3 | BeimomHeHne KypcOBOTO MPOEKTA.




4 | IloarotoBka K NpOMEXYTOYHOU aTTECTALIHUH.

[ToaroroBka K TEKylemMy KOHTPOJIIO.

4.4. IIpumepHbIid TIEpEeUYEHb TEM KYPCOBBIX MPOEKTOB

1. Dtanbl BO3HUKHOBEHHS, CTAaHOBJIEHUS W pa3BUTHUS (YHKIHMOHAIBHO-
CTPYKTypHOro aHanu3a B Poccun u 3a pyoexxom. IIpoGnembl mpuMeHeHusl.

2. OCcoOEHHOCTH HCTONB30BaHU (PYHKIIMOHAIBHO-CTPYKTYPHOTO aHajn3a
NPUMEHUTEIHHO K HEACTEPMUHUPOBAHHBIM CUCTEMAM.

3. ®akrtopel, BiausonmMe Ha APPEKTUBHOCT  (PYHKIIMOHHUPOBAHUSA
OpPraHU3allUOHHBIX CTPYKTYpP OOBEKTOB TPAHCHOPTHOTO M CTPOUTEIBHOIO
KOMILIEKCa .

4. TIpo6siembl 3¢ heKTUBHOTO (QYHKIIMOHUPOBAHUS CUCTEM TPAHCIIOPTHOTO U
CTPOUTEIHHOTO KOMITJIEKCA.

5. OCOOEHHOCTH TEXHOJOTHH cOOpa, aHaIM3a M OLICHKM MH(POPMALHUH IPH
npoBeJeHIH (PYHKIIMOHATEHO-CTOMMOCTHOTO aHaIN3a 00bEKTOB TPAHCTIOPTHOTO
CTPOUTEIHLHOTO KOMITJICKCA.

6. Metoauueckue OCHOBBI TMOCTPOEHUS (PYHKIIMOHAIBHO-CTPYKTYPHBIX H
MPOLECCHBIX MOJIENICH SKOHOMUUYECKUX CUCTEM TPAHCIIOPTHOTO U CTPOUTEIHHOTO
KOMILIEKCA.

7. PaznuuHble METOIMKU MPOBEACHUS, aHATN3a, OIECHKA M UCTIOIb30BaHUS
pe3ynbTaToB (PYyHKIMOHAIBHO-CTPYKTYPHOTO aHA/IN3a 00BEKTOB TPAHCTIOPTHOTO U
CTPOUTEITHLHOTO KOMITJICKCA.

8. IIpobGnembl opraHuzanuud (QYHKIIMOHATHHO-CTPYKTYPHOTO —aHajn3a
00BEKTOB TPAHCIIOPTHOT'O U CTPOUTEIBLHOTO KOMILJIEKCA aHAJIU3a CETOHS.

9. IlpobGnembl BHenpeHUs pe3yJabTAaTOB (DYHKIIMOHATBHO-CTPYKTYPHOTO
aHaliM3a B OpraHU3alUsIX TPAHCIIOPTHOTO M CTPOUTEIHHOT'O KOMILIEKCA.

10. DyHKIMOHATBHO-CHUCTEMHBIM aHain3 KakK WHCTPYMEHT YIPaBJICHUSA
MIPOM3BOJICTBEHHO-XO3SIICTBEHHON  /IEATEIBHOCTHIO  OpraHU3allid  OOBEKTOB
TPAHCIIOPTHOTO M CTPOUTEITHHOT'O KOMILIEKCA.

5. llepeueHp wu3naHUN, KOTOPBIE PEKOMEHIYETCS UCIIOJIb30BaTh IIPU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

No
i bubnuorpaduueckoe onucanue Mecro noctyna
1 Opranuzanus u https://elar.urfu.ru/bitstream/10995/65224/1/978-5-7996-

MaTeMaTUYECKOE TIJIaHUPOBAHUE 2486-6_2018. pdf7y3C| |d:m96pr3.50d3959476053

HKCIIEpPUMEHTA : yueOHOe
nmoco6ue / F0.B. IOaun, M.B.




Maiicypanse, ©.B.
Bononasckuii. — ExatepunOypr
: U3g-Bo Ypain. yu-ta, 2018. —
124 c. ISBN 978-5-7996-2486-6
2 Pemuszora U.B. [lnanupoBanue https://nizrp.narod.ru/metod/kafinfizmtex/1614867535.pdf
HKCIIEPUMEHTA TIPpU pa3paboTKe
CHUCTEM YIPaABICHUSA: IIPAKTUKYM
/BIITD CIIGI'YIITA. — CII6.,
2020. Yactp 1. —52 c. - VIK 62-
5 (075)

6. IlepedueHbp COBpeMEHHBIX TPOPECCHOHAIBHBIX 0a3 JaHHBIX |
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOCHHUH JTUCIUILINHBI (MOJTYJIs).

http://library.miit.ru/ - anekTpoHHO-OMOIMOTEUHAST CUCTEMA

Hayuno-texuuueckoit 6uonmorexku MUNT.

http://elibrary.ru/ - nayuno-snekTpoHHast OMOIMOTEKA.

ITouckoBele cuctemsbl: Yandex, Mail.

Ob6naynsie xpanwmmma uHbopmanuu: Sunexc auck https://disk.yandex.ru,

o6mako mail.ru, dropbox.com unu npyrue.

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
OpOrpaMMHOTO OOECIICUYCHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIUMOTO JIJIsi OCBOCHHUSI TUCITUTIIIUHBI (MOIYJIs).

Windows 7, Microsoft Office 2013

8. OmnucaHue MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOU  IJis
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

VYyebnast aynutopusi Ui TPOBENCHUS 3aHATUNA JIEKIIMOHHOTO THIA W
CEMHHApPCKOT0 TUNA

MynbTUMeUiHOE 000pY0BaHHUE:

Kommnbrorep

[IpoexTop

HNHTepakTuBHAS 10CKa

MyJIbTUMETUMHBIA IPOEKTOP

HacreHnnslii 3xkpan

[ToBOopoTHAs OCKA NIBYXCTOPOHHSS M BPAILIAFOIIAsICS

9. ®opma MPOMEKYTOUHON aTTECTAITIH:



KypcoBoli mpoekT Bo 2 cemectpe.
DK3aMEH BO 2 CEMECTPE.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBENCHUH MPOMEKYTOYHOM
aTTeCcTall, pa3padaThIBAIOTCA B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:
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CornacoBaHo:
3aBenyromuii kadenpoit CKuYK M.®. I'ycbkoBa

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU M.®. I'ycbkoBa



