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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[enb qUCIUIUINHBL:

Hayuuth MaructpoB HaydyHO OOOCHOBAaHHOMY BBIOOpDY  METOJIOB,
OpUEHTHPOBAHHBIX HA perieHne QyHIaMEeHTaIbHBIX U MPUKIAJIHBIX 3a/1a4 Pa3HbIX
oOyacTei ecTeCTBO3HAHUS ¢ ydeToM ux cnenuduku. CHopMUpoBaTh y CTYICHTOB
HaBbIKM CaMOCTOSITEJIBHOIO HCIIOJIB30BAHMSI JOCTYIIHOIO MAaT€MaTH4eCKOro
anmapara A OLIEHKH pe3yJibTaTOB WM3MEPEHUIH Ha BCEX CTaJAMAX HAyyHOU HU
NPAKTUYECKON JesATeNbHOCTH. HayduTh OCYIIECTBIATH ONTHUMAJIBbHBII BBIOOD
HEOOXOMMBIX TEOPETUUYECKUX M TEXHUUYECKHUX CPEICTB OLEHKH pPE3YJIbTaTOB
U3MEPEHNN.

3anaun u3y4eHus TUCHUTUTHHBL:

- TIOJIyYCHHE TEOPETHUECKUX 3HAHUM 10 BBIIOJHEHUIO HAYYHBIX H
IPOMBIIIUIEHHBIX SKCIIEPUMEHTAIbHBIX UCCIIEA0BaHUN;

- copMHUpOBaTh y CTy/€HTa 0011ee IPEACTABICHNUE O COAEPKAHUH, 3a7a4ax
U MeToJaXx HayyHO OOOCHOBaHHBIX OLIEHOK pe3yJbTaTOB H3MEpPEHUl,
IPUMEHSEMBIX B COBPEMEHHOM €CTECTBO3HAHUM;

- TMOJy4YEHHE TEOPETHUYECKUMX 3HAHMK 10 00pabOTKe pe3yJbTaToOB
HKCIIEPUMEHTOB;

- TOJy4YeHHE TMPAKTUYECKUX HABBIKOB [UIsI BBIMOJIHEHUS HAYyYHBIX W
MPOMBINIJICHHBIX SKCIIEPUMEHTABHBIX HCCIICIOBAHUMA, a TaKke MO0 00paboTKH
PE3yJIbTaTOB SKCIIEPUMEHTOB;

- c(hopMHpOBaTh y ydalllerocs MOJAXOJ, MPUMEHEHHE KOTOPOrO IMO3BOJISIET
BBIMOJIHATh KBATM(UIUPOBAHHYIO MHTEPIIPETALNI0 KaK HAYYHO OOOCHOBAHHBIX
pE3yNbTaTOB, TaK U PEKIAMHO-KOMMEPYECKHX.

2. IlnanupyemMble pe3ynbTaThl 00YUeHHs 10 TUCHUTUTHHE (MOYJIIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMMbl (KOMITETCHIIUIM) B PE3yJIbTaTe O0yUCHHUS 10 AUCIUIUIUHE (MOTYIIIO):

IIK-1 - CnocoOHOCTh OCYIIECTBIATH MPOBEACHUE paboT Mo oOpaboTke U
aHAIN3y HAYYHO-TEXHUYECKON MH(POPMAIINH U PE3yIhTaTOB MCCIICIOBAHUN.

OOy4eHwme 1Mo JUCIHUILTHHE (MOYJTIO) TIPEIIToJIaraeT, 94To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3Harth:

- OCHOBHBIC TIOHSITHSI U ONIPEIICIICHUS] TCOPUH SKCIICPUMECHTA,;

- IOCTAHOBKY 3a71a4 TJIAHUPOBAHUS SKCIIEPUMEHTOB;

- OLICHKY MOTPEIIHOCTEN U CTATUCTUYECKYIO 00pabOTKy pe3yabTaToB;



- OCHOBHBIE 33J]a4M YIIPaBJIEHUS B TEXHUUYECKUX CUCTEMAX, HAallPaBJICHHbIC HA
HEMpPEepPbIBHOE YIyUllIEeHUE KaueCTBa;

- ATambl IPOLIECCOB BHEAPEHUS CUCTEM YIIPABIEHUS B MPOU3BOJCTBEHHON U
HEMPOU3BOJICTBEHHOM cepax.

Ymernb:

- BBIOMpaTh ONTUMAJILHBIE METOJIBI IIPOBEICHUS YKCIIEPUMEHTOB;

- pa3pabaThIBaTh CXEMbl U3MEPEHUN W OIEHWBATh TOYHOCTH IMOTy4aeMbIX
JTAHHBIX;

- IPUMEHSTh KPUTEPUU OUEHKH 3((HEKTUBHOCTH ISl OIIEHKU MOTYYEHHBIX
pe3ybTaTOB, COOTHOCS BBITOJly M 3aTpaThl, a TaKXe B3aUMO3aBUCUMOCTh
PE3yNIbTaTOB Pa3pabOTKU CUCTEM YIPABIECHUS U PE3yJIbTaTOB BHEJIPEHUSI CUCTEM
YVIPaBJICHUS B IPOU3BOICTBEHHON U HEMTPOU3BOACTBEHHOU cepax;

- BBITIOJIHATH SKCIEPUMEHTHI U O(POPMIISTH pPe3yabTaThl WCCIACAOBAHUSI H
pa3paboOTKH B 00JIaCTH YIIPABIICHUS Kau€CTBOM.

Baaners:

- METO/IAMU aHaju3a U 00pabOTKU HKCINEPUMEHTAIbHBIX JAaHHBIX, BKIIIOUYAs
PErPEeCCHOHHBIM  aHaNu3, JUCHEPCUOHHBIM  aHaIM3 W IJIAHUPOBAHUE
DKCIIEPUMEHTOB;

- METOJIMYECKUMHU MOJIX0AaMHU pabOThI ¢ OOJBIIMMH 0a3aMU JTAHHBIX;

- HaBBIKaMU UACHTU(PUKALIMK OCHOBHBIX MTPOLIECCOB;

- HaBbIKAMH Y4acTHs B pa3paboTKe pabouux MoJIesel, MPOBEACHUHN padoT Mo
00paboOTKe U aHaldM3y HAay4YHO-TEXHUYECKON HWH(OpMauuMu U pe3yibTaToB
HCCJICIOBAHUN;

- HaBbIKAMU  HCHOJb30BaHUS  MHPOPMAIMOHHBIX  PECypCcoOB s
OpPraHU3allMOHHO-METOJIMYECKOTO M HAYYHO-TEXHUYECKOIO  PYKOBOJCTBA
paboTamu 10 KOMIIEKCHOMY KOHTPOJIIO B OPraHU3alHH.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OO6mast TPyJIOEMKOCTh AUCIUILIMHBI (MOIyssi) cocTaBisier 6 3.e. (216
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem gucruIuHBl (MOAyJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJammmxcss ¢ MeJarorTMYecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30oBaTEIbHON MPOTPAMMBbI Ha MHBIX yCIIOBUSX,
IIPU MPOBEJCHUN YUEOHBIX 3aHITHI:

Tun y4eOHbIX 3aHATHI | KonugectBo uacos




Bcero | Cemectp Ne2

KoHnTakTHas paboTa Impu MpoBeIeHNN YIeOHBIX 3aHATHIA (BCETO): 64 64
B tom uucne:

3aHATHUS JICKIHOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIIA 32 32

3.3. O06beM auCHUIUIMHBI (MOAYJis) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCS C
NeTaroTHIECKUMH paOOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIICKAEMbBIMH K peaTH3aIiu
oOpa3oBaTeNpbHOM MpOrpaMMbl Ha HWHBIX YCIOBUSX, TPU  MPOBEICHUH
MIPOMEKYTOUHOM aTTeCTAllMU cOcTaBiisAeT 152 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHnH 0 MHAUBUAYAJIBHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Y4€HHMH, O0BEM IUCUUIUIMHBI (MOAYISI) MOXKET OBITh peaan30BaH
HOJIHOCTBIO B (hOpME CaMOCTOATEIBHON pabOThl 00yUarOIIMUXCS, a TaKKe B opme
KOHTAaKTHOM PabOThl OOYYalOIIUXCSl C MEAAroruuecKuMu paOOTHUKaMU U (WIIH)
JULAMU, PUBJIEKAEMBIMH K peaiM3alii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TPU NPOBEIECHUU TPOMEKYTOUHOMN aTTECTALINH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHATHA JEKIIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
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1 |BBenenue B TeOpHIO IKCIIEPUMEHTA.

- OKCIIEpUMEHT KaK MpPeIMET UCCIIEJOBaHUS.

- TpeGoBanust, npenbssisieMmble B PO k pesynbraTaM HayqHOH IEATEIbHOCTH B €CTECTBO3HAHNM, B
CTPOMTENIBCTBE M Ha TPAHCHIOPTE.

- PecbepaTtuBHBIC U aBTOPCKHUE PE3yIHTATHI.

- Buzbl Monieneii: KOHLENTyalbHbIe, CTPYKTYpPHBIE, MAaTEMATHUECKHUE.

- [InaHupoBaHue 3KCIEPUMEHTA.

- Kimaccudukanus u THIIBI 9KCTIEPUMEHTOB.

- lenu u 3a1a4n SKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS.

2 |[IpumeHEHHE TEOPUH IKCIICPUMEHTA B HAYIHBIX HCCIICTOBAHUSAX.

- BaxxHOCTB SKCTIEpUMEHTa B HAYYHBIX HCCIICAOBAHUIX.

- Mcropust pa3BUTHS SKCTIEPUMEHTAIBHBIX METO/IOB.

- TeopeTnyeckne OCHOBBI IKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHHH.

- OTamsl ¥ KJIacCU(pHUKALNSA IKCTIEPUMEHTOB.

- Metpomnormdaeckoe o0ecTiedeHne HCCIEeI0OBAHNI U Pa3MEPHOCTH (PU3NIECKHUX BETHUMH.

- O6paboTKa 1 aHATTU3 KCTIEPIMEHTAIBHBIX JaHHBIX.

- HpI/IHLII/IHBI MPEACTABJICHUSA OKCIICPUMECHTAJIbHBIX TaHHBIX.

- EcrecTBeHHBII 3KCIIEPUMEHT, IPOBEACHHE ONBITOB B €CTECTBEHHBIX YCIOBUAX CYIIECTBOBAHUS 0OBEKTA
UCCIIEI0BaHUS.

- O6cnenoBanne — M3y4eHHE OOBEKTa C Pa3HOW CTEIEHBIO INIyOMHBI U JeTAIN3alMU B 3aBUCUMOCTH OT
3a/1a4 UCCIe10BaTeNs.
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- MOHHUTOPHHT — OTCIIEKHUBAaHUE COCTOSHUS 00BEKTa TOCPEACTBOM HAOIIOACHNS I U3MEPEHUSL.
- 3D-ckaHupoBaHNe — UCIIOJIB30BaHUE TPEXMEPHBIX TEXHOJIOTUH 1Sl GUKCALMY U U3YUEHHS
APXUTEKTYPHBIX M TPaJJOCTPOUTEIBHBIX 0OBEKTOB.
- DKCIIEpUMEHT — IIPOBEJCHUE OTIBITOB ISl IPOBEPKH 'MITOTE3BI HIIH MCCIIEAOBAHUS BIMSAHUS Pa3IMYHBIX
(haxTOpOB Ha OOBEKT.
- JIabopaTOpHBI SKCIIEPUMEHT — MPOBEJICHUE OIBITOB B HCKYCCTBEHHO CO3/IaHHBIX YCIOBHUSIX JIIS
U3ydeHMs (PU3UIECKIX CBOHCTB OOBEKTOB.
- CunoBble UCTIBITaHKS — MPOBEPKA MIPOYHOCTH U YCTOMIMBOCTH KOHCTPYKTHBHBIX CHCTEM 34aHUH
OTAETBbHBIX KOHCTPYKIHUH.
- JIabopaTopHBIE HCCIEIOBAHMA M N3yUCHNE CBOWCTB CTPOUTENBHBIX MAaTEPHUANIOB U HH)KCHEPHBIX CHCTEM
00opynoBaHus.
- [IpoexTnpoBaHue 3KCIIEPUMEHTAIBHBIX 00BEKTOB M PEATH3ALHS €CTECTBEHHOTO IKCIIEPUMEHTA C
MOMOIIIBI0 METO/I0B HAOIOACHNUS, U3MEPEHUS 1 MOHUTOPHHTA.
- DKCIIepIMEHTAIbHBIE METO/IbI U HCII0JIb30BaHUE HAOIOACHHH, N3MEPEHHH, MOHUTOPUHTA U PYTHX
METOJIOB JJIs U3y4eHUs] 00BEKTOB U MIPOBEPKU I'MITOTES.

3 OCHOBEI IUIAHUPOBAHUS SKCIICPUMCHTA.
- OCHOBHBIE TIOHATHS INTAHUPOBAHMS SKCIIEPHMEHTA.
- lens sxcniepuMenTa: onpeaeneHne XapakTepUCTHK, CBONCTB 00bEKTa HCCIIEIOBAHMS.
- Bug skcriepumenTa: onpeaennTenbHble, KOHTPOIBHBIE, CPaBHUTEIBHBIC, HCCIIEI0BATEIbCKHIE.
- YcnoBust MpoBeIeHNS SKCIIEPHMEHTA: JOCTYITHOE 000pyI0BaHKE, CPOKH PaboT, (GPHHAHCOBBIC PECYPCHI,
YHCIEHHOCTh M KaJPOBBIH COCTaB PAOOTHUKOB.
- Buapl ucnipiTanuii: HOpMaJbHbIE, YCKOPEHHBIE, COKpaIEHHBIE, 1a00paTOPHBIE, CTEH/IOBbIE, TIOJIMTOHHbIE,
HaTypHbIE WU SKCILTyaTal[HIOHHBIE.
- BxoaHbIe 1 BBIXO/IHBIE TApaMeTpPhL: (PaKTOPhI MOTYT OBITh I€TEPMUHUPOBAHHBIMH (PETUCTPUPYEMBIMU H
YIPaBISIEMBIMH) U CITy4allHBIMH (PETUCTPUPYEMBIMH, HO HEYITPABIIEMBIMH).
- Maremaruueckasi MOJIENb: MPEJICTABICHHE IKCIIEPUMEHTAIbHBIX JaHHBIX C IOMOIIBI0 MaTeMaTHYECKUX
thopmy.
- Kpurepwuii ontiuMansHOCTH: BEIOOD IJTaHa SKCIIEPUMEHTA U METOJIa aHAIN3a JITaHHBIX.
- [lopsinok mpoBeaeHNs UCTIBITaHNI: KOJIMYECTBO U MOPSIOK UCTIBITaHUH, ClIOco0 cOopa, XpaHEeHus 1
JOKyMEHTHPOBAHUS JAHHBIX.

4 |DTamnpl MIaHUPOBAHUS YKCIIEPUMEHTA.
- YcTaHOBNIEHHE LIENH KCIIEPHUMEHTA U ero BHA.
- YTO4HEHUE yCI0BUM IPOBEIECHUS DKCIIEPUMEHTA.
- Br16op Buaa ucneITaHuUi.
- BbIOOp BXO/IHBIX U BBIXOJHBIX [TAPaMETPOB.
- Br1bop maTeMaTHIECKON MOJICITH.
- YcraHOBIIEHHE HEOOXOIMMOM TOYHOCTH PE3yJIbTaTOB N3MEPEHHH.
- BeiOop kpuTepus ONTUMAIBHOCTH, IJIaHA SKCIEPUMEHTA U METO/Ia aHAJIN3a JaHHBIX.
- [IpoBenenue sKcTIepUMEHTA: KOJIMYECTBO U MOPSIJIOK UCTIBITaHNH, CIIoco0 cOopa, XpaHEeHUs 1
JIOKyMEHTHPOBAHUS JAHHBIX.
- O6paboTKa pe3yabTaToOB YKCIIEPUMEHTA.
- O0bsicHEeHNE OTYYCHHBIX Pe3yIbTaTOB U (POPMYIMPOBAHNE PEKOMEH AN,

5 |OOpaboTka pe3ynbTaTOB IKCIEPUMEHTA.

- Teopust u3mepeHuil ¥ €€ NPUMEHEHUE B SKCIIEPUMEHTAX.

- OCHOBBI U3MEPEHUN U U3MEPUTETIHHBIX CUCTEM.

- MI3amepurenbHble Kbl U UX CBOKUCTBA.

- MeTtoabl u3MepeHuii U UX MOTPEIIHOCTH.

- TouHOCTB pe3yabTATOB H3MEPCHUI: HEOOXOqMMast 00JIACTh M3MEHCHHS BXOIHBIX ITApaMEeTPOB U
YTOYHEHHE BUJIOB BO3ACHCTBUIA.

- OmnpeneneHne JOBEPUTEIEHOTO HHTEPBAJIA CPEIHETO 3HAYCHHUS.

- OnpeneneHue TUCTIEPCHH.
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- [IpoBepka CTaTHCTHUECKHUX MPEATIOCHIIOK.
- [TocTpoeHne MaTeMaTHUECKOM MOJIENIN MTOBEACHUS UCCIIEYEMbIX XapaKTePUCTHK.

CraTucTuueckue METOJbI aHaJIn3a JaHHBbIX.

- OneHKa apaMeTpoB paclpeeeHHs.

- KoppensauuonHsiit aHanu3: onpeaeaeHre CUibl M HalPaBJICHU CTOXaCTUYECKON B3aUMOCBA3U MEXKIY
NEPEMEHHBIMH.

- PerpeccuoHHbIi aHaNN3: MOJAESIMPOBAHUE B3aUMOCBS3U OJHON CIy4yailHOW NEPEMEHHOM OT OJHOW MU
HECKOJBKHUX APYIHX CIyYalHBIX IEPEMEHHBIX.

- lucriepcHOHHBIN aHATH3: OLIEHKA BIMSHUSA Pa3INIHBIX (JAaKTOPOB Ha PE3yJIbTAT KCIEPHUMEHTA U
IUIAHUPOBAHKE 3KCIIEPHUMEHTOB.

- Hemapamerpuueckue MeTo bl cpaBHEHHSI BBIOOPOK: Kputepun Kpackena — Yosunca, MeAMaHHBIN TeCT,
kpurepun Banbia — Bonbdosuna, Konmoroposa — CmupaoBa, ManHa — YUTHU 1 kputepuid @puamana.
- KoMmmproTepHbIe METOIBI CTATUCTUUECKON 00pa0OTKH PE3yJIbTaTOB HHKEHEPHOTO IKCIIEPUMEHTA.

- AHanu3 OKCIICPUMECHTAJIbHBIX JAHHBIX C UCIIOJIb30BAHUEM CTATUCTUYCCKUX METOJOB.

- MeTOILI)I HaXOXACHUA YHUCIICHHBIX OIICHOK XapaKTCPUCTHUK.

HOCHGI{OBaTeJII)HI)Ie 1 MapaJlJICJIbHBIC OKCIICPUMCHTBI U KX OpraHu3anus.

- [TapannienbHbli ¥ OCIEN0BATENbHBIN SKCIIEPUMEHTBI.

- CpaBHEHHE IBYX TPYII (3KCIICPUMEHTANEHON U KOHTPOJIEHOM).

- Paznenenue MHOXeCTBa JIML HA MOAMHOXECTBA 110 ONPEAEIEHHBIM IPU3HAKAM: Pa3AeJIeHUE IPOBOIUTCS
C MCIIOJIb30BaHUEM PaHIOMHU3ALNH ISl 00ECIIeUeHUs YUCTOTHI SKCIIEPUMEHTA.

- Co3aHue 3KCIIepUMEHTAIBHON ¥ KOHTPOJIBHOM Py TyTEM COYeTaHHs MOMapHOTO 0TOOpa WK
4acTOTHOI'O paclpeesIeHus ¢ paHIOMHU3ALUEH.

- 3amep Bcex (paKkTOpoB, HEOOXOMUMBIX JUISl IPOBEPKU TUIIOTE3bI: 3aMep MPOBOJUTCS A0 M MOCIIEe
BO3/IEMCTBUS HE3aBUCUMOM MTEPEMEHHON B SKCIIEPUMEHTAIIBHON IPYIINE U KOHTPOJIbHOW IpyIIIe.

- KonTponsHast u 3xcriepuMeHTalIbHast TPYMIIBI: KOHTPOJIbHAS TPYIIa UCIOIb3YeTCs AT CPAaBHEHUS
W3MEHECHUH B 00BEKTEe HAOIIOICHMUS 10 U TIOCIE BO3ACUCTBIS HE3aBUCHMOM ITepeMeHHOH, a
SKCIIEPUMEHTAIIbHAS TPYIINA OTPAXKAET U3MEHEHNS, BEI3BAHHBIE BO3JIEHCTBUEM 3TOM MEPEMEHHOM.

HJ'IaHHpOBaHI/IG INMaCCUBHBIX U aKTUBHBIX SKCIICPUMCHTOB.
- [IpenBaputensHas 06paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX.

- AHanu3 pe3ysibTaTOB MaCCUBHOTO 3KCIEPUMEHTA.

- AHanu3 pe3ynbTaTOB aKTHBHOTO 3KCIIEPUMEHTA.

- OMIUpHUYecKe 3aBUCUMOCTH.

- JleTepMUHUPOBaHHBIE U CTOXAaCTHYECKHE MOJIEITH.

- Mepapxus u cynepno3uius Moienei.

OObIYHBIE U CTIEIUATIbHBIE YIKCIIEPUMEHTHI.

- lHenu nccnenoBanus: npeodpasyromnye, KOHCTaTUPYIOIHe, KOHTPOIUPYIOIIHE, TOUCKOBEIE.

- Opranuszanys poBe/IeHNs: 1JabopaTopHbIe, HATYpHbIE.

- XapaxTep BHEIIHUX BO3/ICHCTBUI: BelleCTBEHHBIE, SHEPreTHUECKHE, HH(POPMAaI[HOHHBIC.

- B3aumopeiicTBre cpecTBa IKCIEPUMEHTAIBHOTO UCCICTOBAHIS ¢ 00BEKTOM HCCIIETOBaHMS: OOBIYHBIH,
MOJIETIbHBIH.

- Tunel Mmogenei, uccaeayeMbIX B SKCIIEPUMEHTE: MaTepUallbHbIN, MBICICHHBIH.

- KoHtponupyemble BETUUKHBL: IACCUBHBIN, AaKTUBHBIH.

- Uncno BappupyeMbIX (GakTOpPOB: 0JHO(MAKTOPHBII, MHOTO()aKTOPHBII.

- OOBIYHBIE HKCTIEPUMEHTHI POBOISITCS ISl HEIIOCPEICTBEHHOTO N3yYEHNUS! 00BEKTA HCCIICIOBAHMS.
- CrienMaspHble SKCIIEPUMEHTHI HCIOIB3YIOT MOJIEIH /ISl U3yUYEHUs CBOWCTB OOBEKTA.
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YHUKaAJIbHBIE U CMEIIAHHBIE SKCIIEPUMEHTBHI.

- Bricokas CkopoCTh IPOTEKAHUS HCCIEAYEMBIX MPOIIECCOB.

- [lTupokuii [uana3zoH U3MEHEHUs XapaKTEPUCTUK OOBEKTOB HCCIIEIOBAHHS.

- [IpoBeeHue uccaeq0BaHUi B CTAMOHAPHBIX YCIOBUSIX HIIM HA MOJBHKHBIX 00BHEKTaX.

- M3yyeHue CIIoKHBIX IPOLECCOB, KOTOPbIE HEBO3MOXKHO MATEMaTHYECKU CMO/ICIIHPOBATb.
- O6paboTka 60BIINX 00HEMOB JAHHBIX.
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- YHHUKaNbHBIC 9KCIIEPUMEHTHI IIPOBOIATCS HA CIIOKHOM JOPOTOCTOSIIEM 000PyJOBaHUH, CMEIIIAHHBIE
MOT'YT UCIIOJIb30BaTh Pa3IMYHbIE TUIIBI 000PYIOBaHNUSI.
- YHHKaJIbHBIE SKCIIEPUMEHTHI OXBATHIBAIOT IIMPOKHUHI TUANIa30H U3MEHEHUS XapaKTEPUCTUK OOBEKTOB
HCCIIeIOBaHM, CMEIIAHHbIE MOT'YT UMETh 00Jiee OTpaHUYEHHBIN THaNa30H.
- YHUKaNIbHBIE 3KCIIEPUMEHTHI UCTIONIB3YIOT CHEIMaIbHbIE METOJUKH U CIIOKHOE JIOKAJIBHOE
00opynoBaHe, CMEIIaHHBIE MOTYT MPUMEHSTH 00JIee MPOCThIE METOJMKN 1 000PYIOBaHHE.
- YHHKaNbHBIE 9KCIIEPUMEHTHI IPOBOATCS AT IPOBEPKH HOBBIX TEXHOJIOTHI U pa3pabOTOK, CMEIIaHHbIE
MOTYT UCCIIEZI0OBATh Pa3IN4HbIEC 00JACTH HAYKH U TEXHUKH.
- CMemaHHbIe SKCIEPHUMEHTHI COEPKaT COBOKYITHOCTh Pa3HOTUIIHBIX SKCIIEPIMEHTOB, 00BETMHEHHBIX
€NHOI MPOrpaMMO UCCIIEIOBaHNS U CBSI3aHHBIX APYT C IPYTOM pe3ysbTaTaMH UCCIEAOBaHUI.

11 |IInanupoBaHME SKCIIEPUMEHTA C UCIIOIb30BAHUEM ITOJIMHOMHUAIBHBIX MOJIEIEH.
- OCHOBBI TEOPHH NMPUOIIDKEHUS PYHKINI.
- MeTozp! anmmpoKkCcUMaluy ¥ HHTEPIOIALHH.
- [onuHoMuUanbHAs MOJeNb: (PYHKIUS, KOTOpasl ONUCHIBAET 3aBUCHMOCTh BBIXOJHOM EPEMEHHOM OT
BXOJHBIX IEPEMEHHBIX.
- ®aKTOpHOE MPOCTPAHCTBO: MHOKECTBO BCEX BO3MOXKHBIX KOMOMHAIMH 3HAYCHUH BXOIHBIX TIEPEMEHHBIX.
- [Momusit paxTopHEi skcnepuMenT ([1D3): skcrepuMeHT, B KOTOPOM Kak/1asi KOMOMHAIUS 3HAYCHAN
BXOJIHBIX TIEPEMEHHBIX BCTPEYACTCSI POBHO OIMH pas.
- 3BE31HBIE TOUYKH: 0COOBIE TOYKH B (JPAKTOPHOM IIPOCTPAHCTBE, KOTOPHIE TTO3BOJIAIOT COKPATUTh
KOJIMYECTBO OIIBITOB IIPH COXPaHEHUN TOYHOCTH aANMPOKCHMAINNH.
- JpoOHsIit pakTopHEI S5KcnepuMerT (JDD): sxcriepruMeHT, B KOTOPOM HCIOIB3YIOTCS TOJNBKO YacTh
OTIBITOB TIOJIHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
- PerpeccroHHBIN aHaIN3: METO CTATHCTHYECKOI 00paObOTKH AaHHBIX JUIs ONpeieeH s K03 GHIUCHTOB
[OJIMHOMMAJILHOM MOZEIIN.
- [IpuMeps! npUMeHEeHHs IITAHWPOBAHUS SKCIIEPUMEHTA C UCII0Ib30BaHUEM MOJMHOMHAIBHBIX MOJieNneil B
Pa3NUYHBIX 00JIACTSIX HAYKH U TEXHHUKH.

12 |Metozas! TUTAHUPOBAHHSI SKCIICPUMEHTOB.
- MeTo/p! IITaHUPOBAHUS YKCIIEPUMEHTOB.
- Jlorn4eckre OCHOBBI.
- MeTo/ 5BOIONMOHHOTO TUIAHUPOBaHUs bokca.
- Bpamjaemoe u city4aifHoe 3BOJIIOLIMOHHOE TJIaHUPOBAHUE.
- PerpeccuoHHbIi aHaNNU3 U KpUTEPUM ONTUMAIIbHOCTH PETPECCUOHHBIX IKCIIEPUMEHTOB.
- HenpeprIBHBIE ONTHMAaIbHbIE IIIAHBL.
- CTaTucTHYEeCKHE METO/BI.
- D-onTumansHbIe MTaHBL
- CBoiicTBa M METO/BI HOCTPOEHHS TOUHBIX ONTHMAIIBHBIX IIJIAHOB.
- JIUCKpUMHUHHPYIOUIE YKCIIEPUMEHTHI.
- [locnenoBaTenbHbIN CUMILIEKC-METOL.
- OneHKa MOrpeIHOCTe! pe3yIbTaToB HaOII0IeHUH.

13 MCTO,[[BI ONTHUMU3AIINU SKCIICPUMCHTA.

- OnTIMH3anys 3KCIIEPUMEHTa — MPOIIECC BHIOOPA ONTUMANBHBIX YCIIOBHI MPOBEACHHS YKCIIEPUMEHTA
JUTA JOCTHKEHHS MaKCUMAaIbHOH 3()(heKTHBHOCTH U TOYHOCTH PE3YIIbTaTOB.

- @akTOpB — MEepeMeHHbIe, KOTOPHIE BIHSIOT Ha Pe3yIbTaT IKCIIEPHIMEHTA.

- [Iman sxciepuMeHTa — cxeMa IPOBECHHUS IKCIIEPIUMEHTA, BKITFOYaoIast BEIOOp (aKkTOpPOB U UX
YPOBHEH, a TakxkKe NOPsII0K IPOBEJCHHS OTBITOB.

- MeTozas! onTUMHU3alUH SKCIEPUMEHTA.

- OCHOBHBIE OHATUS U OTIPEIEIECHUSL.

- [lonHbIi GaKTOPHBIH 3KCIIEPUMEHT.

- ApoOHbIii aKTOPHBIH AKCIIEPUMEHT.

- JleTepMUHUPOBAaHHbIE MATEMATHYECKUE MOJIEIH.

- G-onTHMasbHbIC IUIaHBL.
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- PoTaOenbHbIe TIaHBL.

- Yaudopm-potabenbHbIC TUIAHBL.

- D-onTtuManbHbIe MJIaHEL

- OpTOTrOHANBHBIC MJIAHEL.

- AHAJTUTHYECKHE METObI ONITUMHU3AIUH.

- MeTopI MaTeMaTUYeCKOTO MPOrPaMMHUPOBAHUS.

- MeTtopl ONTUMH3AILUH IKCTIEPUMEHTA Ha MPAKTHKE.

14

OCHOBBI TeOpI/II/I HOI[06I/ISI nu MOI[CJIHpOBaHI/ISI.

- [TomoOue siBIICHMIA.

- Kputepun momoous.

- MonenupoBaHue, BOCIPOU3BEACHUE B YMEHBIIICHHOM MaciTabe PU3MUSCKUX SBICHUI WIH MPOIIECCOB
JUISL U3YYEHUS UX CBOMCTB U 3aKOHOMEPHOCTEH.

- MaremaTtuueckast MOJIENIb KaK CUCTEMa ypaBHEHUH, ONMCHIBAIOIIAS CBS3H MEXKAY NEPEMEHHBIMH,
XapaKTePU3YIOUIUMH U3y4aeMoe SIBJICHUE WU TpoIlece.

- [InanupoBaHue YKCIEPUMEHTa, BBIOOP ONTUMAIBHBIX YCIOBUN MPOBEACHUSI SKCTIEPUMEHTA TSI
MOJIyYEHUs JOCTOBEPHBIX U TOYHBIX PE3YIILTATOB.

- Kputepun momo0ust 1 uX UCTIONB30BaHIE I MOACTHPOBAHUS SBICHUIM.

- MaremaTuueckoe MOAEIMPOBAHUE U €0 IPUMEHEHNE B IUIAHUPOBAHUU SKCIIEPUMEHTA.

- [ImarupoBaHme PKCIEPUMEHTA U BEIOOP ONTHMAIBHBIX YCIOBUH MPOBEACHMUS OIBITOB.

- [IprMeps! mpUMEHEHUS TSOPUH MTOTO0US I MOJICIIMPOBAHIS B PA3IMIHBIX 00JIACTAX HAYKU U TCXHHUKH.
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Ananuz BPCMCHHBLIX psAOOB.

- BpeMeHHO psi| Kak OCJIEA0BATEIbHOCTh 3HAUCHUM, IPOTEKAIOIUX U U3MEPSAEMBIX B OIIPEACIEHHOM
BPEMEHHOM IIPOMEXKYTKE.

- KoMnoHeHThI BpeMEeHHOT0 psijia: TPeH I, Ce30HHOCTb, IIUKJINYHOCTD U CIIy4JaiHbIe KoJleOaHusl.
- PerynspHsie u HeperyspHble BpEMEHHBIE PSbL.

- JleTepMHHUpPOBaHHbIE, HEIETEPMUHUPOBAHHBIE M CTALIMOHAPHBIE BDEMEHHBIE PAJIbL.

- TpeHn, ce30HHOCTb ¥ HUKIMYHOCTh KaK OCHOBHBIE KOMIIOHEHTBI BPEMEHHOTO Psijia.

- CTalMOHapHOCTH KaK KIFOYEBOE CBOMCTBO psizia Il aHAIIN3A.

- TecTsl 1 NPOBEPKH CTALIMOHAPHOCTH.

- Kpurepuit Juxkun—®@ysiepa unu KPSS.

- [Iponienypa aHajin3a BpEMEHHBIX PsIJIOB.
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Ananuz MHOT'OMCPHBIX TaHHbIX.

- MuoromepHsbIii ananus gadasix (Multi-dimensional Data Analysis) — metomonorus aHanu3a JaHHBIX ¢
y4ETOM HECKOJIBKHUX H3MEPCHHUI MM aTpHOYTOB OJTHOBPEMEHHO.

- U3smepennst, ocu Ky0a JaHHBIX, IPECTABISAIONINE Pa3InYHbIe ACTICKTHI AaHAIIM3a, HAIIPUMED BPEMSI,
HPOJIYKT, PETHOH.

- ATpuOyTBl M KOHKPETHBIC 3HAYCHHUS, CBSI3aHHBIC C KAXKIBIM H3MEPEHHEM.

- Mepapxuu u opranu3anust JaHHBIX B 0oJiee JeTaabHOM U 0000MIEHHOM BHIIE.

- MuoromepHblie KyObl (OLAP-KyOBI) — CTpyKTYpBI JaHHBIX [UIS1 OpPraHU3allui MHOTOMEPHBIX JaHHBIX JUIS

aHam3a.

- Penstiinonnbie 0a3nl JaHHBIX.

- MaTpu1ipl JaHHBIX.

- MHOroMepHbI€ MOJIETH TaHHBIX.

- MeTo/1bl aHaIM3a MHOIOMEPHBIX JIaHHbIX.

- Ananm3 rnaBHBIX KOMIOHEHT (PCA) — MeTol yMeHbIIEHUS Pa3MEPHOCTH JUIS IPeoOpa3oBaHUs
MHOTOMEPHBIX JAHHBIX B MPOCTPAHCTBO MEHbILIEH PA3MEPHOCTH C COXPAHEHHUEM JUCIIEPCUU.

- GaKkTOPHEIH aHAIN3 — HCCIeI0BaHNe 0a30BOM CTPYKTYPHI JAHHBIX ITyTEM BBISBICHHUS CKPBITHIX
(hakTOpOB, OOBSICHSAIOIIMX KOPPEISIIIAN MEXKAY ITePEeMEHHBIMHU.

- KnnactepHslit aHanu3 — rpynnupoBKa CXOAHBIX TOYEK JAHHBIX MM OOBEKTOB HA OCHOBE MX CXOJICTBA
WJIA HECXOJICTRBA.
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- MHOrOMEpHOE MIKAMPOBAHUE — METO]] BU3yaTH3alliid MHOTOMEPHBIX JaHHBIX U UCCIICTOBAHUS UX
CTPYKTYPBI 1 B3aUMOCBSI3EH.

4.2. 3aHATUS CEMHUHAPCKOTO THIIA.

Hp AKTHYCCKHUC 3aHATHIA

/o

Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUC

BBCI[GHI/IC B TCOPHIO SKCIICPUMCHTA.

- OKCIIEPUMEHT KaK NpeaAMeT UCCIIEJOBaHUs.

- TpeGoBanust, npenpssisieMmsle B PO k pe3ynbTaTaM HAyYHOH JEATEILHOCTH B €CTECTBO3HAHUH, B
CTPOMTENBCTBE M Ha TPAHCIIOPTE.

- PedepaTuBHBIE 1 aBTOPCKHE PE3YIIBTATHI.

- Bunsl Mogeneii: KOHIENTyalbHbIE, CTPYKTYPHBIE, MATEMaTHUECKHUE.

- [InanrpoBaHue SKCIIEPHIMEHTA.

- Knnaccudukarys v THITBI 9KCIIEPUMEHTOB.

- Henu u 3a1a4u S9KCIEPUMEHTAIBHOTO UCCIIEJOBAHMU.

HpI/IMeHCHI/IC TCOPHUHU SKCIICPUMCHTA B HAYUYHBIX UCCIICJOBAHUSX.

- BaxxHocTh OKCIICPUMECHTA B HAYYHBIX UCCIICAJOBaHUAX.

- UcTropus pa3BUTHS SKCTIEPIMEHTAITBHBIX METOIOB.

- TeopeTndeckne OCHOBHI SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH.

- DTamsl ¥ KIIacCU(PUKALNA IKCIIEPUMEHTOB.

- Metpomnormdgeckoe obecriedeHre UCCIeIOBaHNI H Pa3MEePHOCTH PU3NICCKUX BEITIMIUH.

- O6paboTKa 1 aHATTU3 KCTIEPUMEHTAIBHBIX JaHHBIX.

- HpI/IHL[I/IHI)I MpEACTABJICHUSA OKCIICPUMEHTAJIbHBIX TaHHBIX.

- EcrecTBeHHBIN OKCIICPUMEHT, IPOBEJICHUE OIBITOB B €CTCCTBCHHBIX YCJIOBUAX CYIICCTBOBAHUA O6'I)eKTa
UCCIIEIOBaHMSI.

- O6cieioBaHNe — M3YYCHUE 00BEKTa C PA3HOM CTEICHBIO TNTyOHHBI U JCTAIN3AIUH B 3aBUCUMOCTH OT
3a]]a4y UCCIeI0BaTeIs..

- MOHHATOPHHT — OTCJIEKUBaHUE COCTOSIHUS 00BEKTa MOCPEACTBOM HAOIFOICHUS U U3MEPEHUSI.

- 3D-ckaHUpOBaHUE — HCIIOIB30BAHNE TPEXMEPHBIX TEXHOJIOTHH T UKCAIINH U H3YYCHUS
APXUTEKTYPHBIX U TPAJOCTPOUTEIHHBIX OOHEKTOB.

- DKCTIEpUMEHT — MPOBEICHUE ONBITOB IS IIPOBEPKHU THUIIOTE3BI MITH HCCIICIOBAHUS BIUSHUS PA3IMIHBIX
(hakTOpOB Ha OOBEKT.

- JJabopaTopHBIii IKCTIEPUMEHT — TMPOBEJACHHUE OTBITOB B UICKYCCTBEHHO CO3/IaHHBIX YCIOBUSX JIJIS
n3ydeHHs (PU3NIECKUX CBOHCTB OOBEKTOB.

- Cuy10BbIe HCIBITAHNS — IPOBEPKA MPOYHOCTH M YCTOHYNBOCTH KOHCTPYKTHBHBIX CHCTEM 31aHUI 1
OT/ACJIbHBIX KOHCTPYKIHUH.

- JIabopaTopHbIE HCCIIEIOBAHKS U U3yYEHHUE CBOMCTB CTPOUTEIbHBIX MATEPHAIOB U MHKEHEPHBIX CUCTEM
000pyIOBaHUs.

- [IpoexTpoBaHue 3KCIIEpUMEHTAIBHBIX 00BEKTOB U PeaTH3allHsl €CTECTBEHHOTO AKCIIEPUMEHTA C
MIOMOIIIBIO0 METO/IOB HAOJIIOICHHSI, U3MEPEHUSI © MOHUTOPHHTA.

- DKCIiepIMEHTAIbHBIE METO/IbI U MCIIOJIb30BaHUE HAOIIOAeHUH, N3MEPEHHUH, MOHUTOPHHTA U IpYTUX
METOJIOB JUIsl N3y4EHUS] 0OBEKTOB U IPOBEPKH T'MIIOTES.

OCHOBEI ITaHUPOBAHUS OKCIICPUMCHTA.

- OCHOBHBIE MTOHATHS TUIAHUPOBAHUS YKCIIEPUMEHTA.

- Lenp skcniepuMenTa: onpeaeseHne XapakTepUCTHK, CBOIICTB 00BEKTa UCCIIEIOBAHNS.

- Bun skcriepuMenTa: onpenenuTenbHbIe, KOHTPOJIBHBIE, CPABHUTEIIFHBIE, HCCIIEI0BATEIBCKHUE.

- YcIoBUS IPOBEACHUS IKCIIEPUMEHTA: JOCTYITHOE 000pyAOBaHKE, CPOKH paboT, PUHAHCOBEIC PECYPCHI,
YHCJICHHOCTh M KaJJPOBBIN COCTaB PAOOTHUKOB.
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- Buzp! ucnbITaHuil: HOPMabHBIE, YCKOPEHHbIE, COKPALIEHHBIE, Ta00paTOPHBIE, CTCHIOBBIE, IIOJIUTOHHBIC,
HATYPHbIC WITH dKCILTyaTallMOHHBIE.

- BxoaHbie 1 BBIXOHBIC TAPaMETPhL: (PAKTOPBI MOTYT OBITh JCTCPMUHUPOBAHHBIMHU (PETHCTPUPYEMBIMH U
YIPABISICMBIMH) U CITyYallHBIMHU (PETHCTPUPYEMBIMHU, HO HEYIPABIISIEMBIMH).

- MaTemaruiyeckasi MOZICITb: MIPEACTABICHUE SKCIICPUMEHTANBHBIX JTAHHBIX C TOMOIIBI0 MaTEMATHYECKUX
¢dopmyi.

- Kpurepuit ontumMaibHOCTH: BRIOOp IUIaHA SKCIIEPUMEHTA U METO/IA aHAIH3a JaHHBIX.

- ITopsimok pOBEACHHUS HCIBITAHUI: KOIUYECTBO U MOPSAOK HCIBITAHKH, crIoco0 cOopa, XpaHeHHs 1
JOKYMCHTHPOBAHHS TaHHBIX.

OTanel IJIAaHUPOBAHUA SKCIICPUMCHTA.

- YcTaHOBIJICHUE LU SKCIIEPUMEHTA U €0 BUJA.

- YTO4HEHUE yCI0BUM IPOBEICHUS DKCIIEPUMEHTA.

- Bri6op Buaa ucneITaHUi.

- Br160p BXOIHBIX U BBIXOJHBIX TAPAMETPOB.

- Bri6op maTeMaTHueCKON MOJEIH.

- YcraHOBIIeHHE HEOOXOIMMOM TOYHOCTH PE3YIIBTATOB U3MEPEHHUH.

- BeiOop kpuTepHs ONTUMANBEHOCTH, IIJIaHA SKCIIEPUMEHTA W METO/Ia aHAIN3a JTaHHBIX.
- [IpoBenenue sKcTIepUMEHTA: KOJIMYECTBO U MOPSIIOK UCTIBITaHNH, CIIoco0 cOopa, XpaHEHUs 1
JOKYMEHTHPOBAHHS JAHHBIX.

- O6paboTKa pe3ysIbTaTOB SKCIICPUMEHTA.

- OOBsICHEHHE TIOTYYEHHBIX PE3yIbTaTOB U (OPMYIMPOBAHUE PEKOMEHIALINH.

O0paboTka pe3ynbTaTOB KCIEPUMEHTA.

- Teopust u3mepeHuil ¥ €€ NPUMEHEHUE B SKCIIEPUMEHTAX.

- OCHOBBI U3MEPEHUI U U3MEPUTEIIBHBIX CUCTEM.

- I3smepurenbHble MKaJIbl U UX CBOKCTBA.

- MeTozs! U3MEpEeHHI 1 UX MOTPENIHOCTH.

- TouHOCTH PE3yNIbTATOB U3MEPEHUI: HEOOX0IMMas 00JIaCTh N3MEHEHHSI BXOIHBIX TAPaMETPOB U
YTOYHEHHE BUJIOB BO3ACHCTBUM.

- OnpeeneHne JOBEPUTENBHOTO HHTEPBAIIA CPEIHETO 3HAUCHHUS.

- OnpeneneHye AUCIEPCUH.

- [IpoBepka cTaTUCTUYECKUX IPEAIIOCHUIOK.

- [TocTpoenue MareMaTu4ecKol MOJIEIH IOBEICHHS UCCIENYEMBIX XapaKTEPUCTHUK.

CraTucTHUECKHE METOAbI aHaJIn3a JaHHBIX.

- O1eHKa mapaMeTpoB paclpeaeneHus.

- KoppensiunoHHbIN aHaIn3: ONpeaesIeHne CUIIbl M HAIIPAaBJICHUSI CTOXaCTUUECKON B3aUMOCBSI3U MEXAY
MepPEMEHHBIMHU.

- PerpeccronHblii aHaNN3: MOJEIUPOBAHUE B3aUMOCBS3U OJJHON CIIy4aiiHON NepeMEeHHON OT OAHOMN WIn
HECKOJIbKUX JAPYTHUX CIIy4alHbIX IEPEMEHHBIX.

- JlucriepcHOHHBIN aHATN3: OLCHKA BIUSHUS PA3JIMYHBIX (AKTOPOB HA PE3YIIbTAT SKCIICPUMEHTA U
TUTAHUPOBAHHE YKCIIEPUMEHTOB.

- HemapameTpudeckue MeTobpl CpaBHEHHS BEIOOPOK: kpuTepuu Kpackena — Yoiuca, MeTMaHHBIN TECT,
kpurepun Banpna — Bonsdosuia, Konmvoroposa — CmupHOBa, ManHa — YUTHH U KpuTepuit @puamana.
- KoMmbroTepHbIe METOIBI CTATUCTHUECKONH 00PabOTKHU pe3yIbTaTOB MHKEHEPHOT'O AKCIIEPUMEHTA.

- AHanmM3 SKCIIEPUMEHTAIBHBIX TAHHBIX C UCIIOJb30BAHUEM CTATUCTHUECKUX METOOB.

- MeTtosbl HaX0XKIEHUS YUCICHHBIX OIIEHOK XapaKTePUCTHK.

HOCJ’IG}IOB&T@J’ILHBIG 1 MapaJlJICIbHBIC OKCIICPUMCEHTBI U UX OpraHu3aius.

- [NapaytensHbIi 1 TOCIE10BATEIBHBINA SKCIEPHMEHTHI.

- CpaBHEHHE JIBYX IPYI (3KCIIEPUMEHTAIBHON M KOHTPOJILHOM).

- Pazgenenne MHOKECTBA JIMI HA TOAMHOXKECTBA MO ONPENEIEHHBIM MIPU3HAKAM: PA3CICHUE TPOBOANUTCS
C MCTIOJIb30BAHUEM PaHIOMHU3ANNH I 00ECIIEUEHNS YUCTOTHI IKCIIEPUMEHTA.

- Co3paHne 3KCIEPUMEHTAIbHON M KOHTPOJIBHOM IPYMIT MyTEM COYETaHUS TONIApPHOTO 0TOOPA MITH
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YaCTOTHOTO PACTIPECICHNUS C PAHIOMHU3AINCH.

- 3amep Bcex (pakTopoB, HEOOXOMUMBIX JUISl TIPOBEPKH TUIIOTE3bI: 3aMep MPOBOJUTCS A0 U MOCIIEe
BO3JICHCTBHSI HE3aBUCHMOM TIEPEMEHHON B 9KCIIEPUMEHTANILHOM IPYIITNe ¥ KOHTPOJILHOH IpyIme.

- KonTtposnbHas 1 aKcrIiepuMeHTaIbHAs TPYIIbI: KOHTPOJIbHAS TPYIIIA UCIIOIB3YETCs IS CPaBHEHHS
M3MEHEHHH B 00beKTe HaOIIOJEHNUS IO U MOCIIe BO3ACHCTBUS HE3aBHCUMOIT IIEpEMEHHOI, a
9KCIEpPUMEHTANIbHAS TPYIINA OTPayKaeT U3MEHEHUsI, BBI3BaHHbIC BO3JICHCTBHEM JTOH NEpEMEHHOI.

HJIaHI/IpOBaHI/IC IMMAaCCUBHBIX U AKTUBHBIX SKCIICPUMCHTOB.
- [IpenBapuTensHas 00pabOTKa SKCIEPUMEHTATBHBIX JTaHHBIX.

- AHanM3 pe3ysIbTaTOB MACCHBHOTO 3KCIICPUMEHTA.

- AHanM3 pe3ysbTaTOB aKTHBHOTO 3KCIEPHMEHTA.

- OMnupUYecKre 3aBUCUMOCTH.

- JleTepMHHUPOBaHHbIE U CTOXaCTHUYECKUE MOJIEIH.

- Mepapxus u cynepno3urys Mojene.

OObBIUHBIE U CIICHUAJIbHBIC OKCIICPUMCHTEI.

- lenn nccnenoBanus: npeoOpasyronye, KOHCTaTUPYIOIIHE, KOHTPOIUPYIOIIHE, TONCKOBEIE.

- Opranu3zanys MpoBeICHHUS: TabopaTOpHbIE, HATYPHBIE.

- XapaxTep BHEIIHUX BO3/ICHCTBUI: BEIICCTBEHHBIE, SHEPTETHIECKUE, HH(OPMAIIIOHHBIE.

- B3anmopeiicTBue cpeacTBa HKCIEPUMEHTAIBHOTO UCCIIEI0BAHMS C 00BEKTOM HCCIIEIOBAHUS: OOBIYHBIH,
MOJIEIbHBIHN.

- Tunel Mogenel, uccaeayeMBbIX B 3KCIIEPUMEHTE: MaTepUaIbHbIN, MBICIICHHBIH.

- KonTponupyemMble BeTUIUHbI: TACCUBHBIHM, aKTUBHBII.

- Yucno BappupyeMbIX GpakTopoB: 0AHO(AKTOPHBINA, MHOTO(AaKTOPHBIH.

- OOBIYHBIE FIKCIIEPUMEHTHI IIPOBOATCA JJI HETIOCPEACTBEHHOTO U3Y4YEHHUS 00BEKTa UCCIIEJOBAHUS.
- CrierinasibHbIE 3KCTIEPUMEHTHI HCIIONB3YIOT MOJIENH JJIS U3YUEeHUS CBOHCTB OOBEKTA.
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YHUKaAJIbHBIE U CMEIIAHHBIE SKCIIEPUMEHTBHI.

- Bbicokast CKOPOCTh MPOTEKAHUSI UCCIEYEMbIX MPOIIECCOB.

- [lupokwuii [uana3oH U3MEHEHUs XapaKTEPUCTUK OOBEKTOB HCCIICIOBAHMS.

- [IpoBeeHne UccaeOBaHKUI B CTAIIMOHAPHBIX YCIOBUSX HIIM HA MOJBHXKHBIX 00BbEKTaX.

- M3y4eHue CI0XKHBIX MPOIECCOB, KOTOPhIC HEBO3MOXKHO MaTEMATUIECKH CMOICTUPOBATh.

- O6paboTka 60IBIIUX 00BEMOB JAHHBIX.

- YHUKaJIbHbIE OKCIICPUMEHTHI TPOBOAATCA HA CJIIOKHOM JOPOTroCTOAIIEM o6opy):[013aH1/11/1, CMCIIIaHHBbIC
MOTYT HCIIOJIb30BaTh PA3INYHbIE THITEI 000pyIOBAHHUS.

- YHUKaJIbHbIE OKCIICPUMEHTHI OXBATBIBAIOT IHI/IpOKI/Iﬁ JArarna3soH U3MECHCHUA XapaKTCPUCTHUK 06’I)eKTOB
HCClIcJ0BaHuA, CMEIIaHHBIE MOTYT UMCThb 60.]'[66 OFpaHI/I‘IeHHI:Jﬁ JAuara3oH.

- YHHKaIbHBIE SKCIIEPUMEHTBI UCIIOIB3YIOT CIEIUATbHBIE METOIUKH U CIIOKHOE JIOKAIBLHOE
000pyIoBaHue, CMEIIAHHBIE MOTYT MPUMEHSTH 00JIee MPOCThIe METOUKH K 000PY/I0BaHHE.

- YHUKaJIbHBIC 3KCIIEPUMEHTHI TIPOBOISITCS JJIsl IPOBEPKH HOBBIX TEXHOJOTHIA U pa3padOTOK, CMEIIaHHEIE
MOTYT HCCIIEIOBATh Pa3IYHbIC O0JIACTH HAYKH U TCXHUKU.

- CMenIaHHbIe YKCIIEPUMEHTBI COJICPKAT COBOKYITHOCTh PA3HOTHITHBIX AKCIIEPUMEHTOB, 00hETMHEHHBIX
€MHOM IIPOrpaMMOi HCCIIEI0BAHUS U CBSI3aHHBIX APYT C IPYIOM pPe3yJibTaTaMH UCCIIEI0BaHUN.
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HJ'IaHI/IpOBaHI/IC OKCIICPUMCHTA C UCITIOJIb30BAHUCM ITOJIMHOMUAJIbHBIX MO,Z[CJICI‘;I.

- OCHOBBI TEOPUH MPHONMKECHUS (HYHKINH.

- MeTomp! anmpoKkCUManuy ¥ HHTEPIOJIALNH.

- [lonnHOMManbHAS MOJEINb: PYHKINS, KOTOpas ONMCHIBAET 3aBUCUMOCTh BBIXOJIHOM IepeMEHHOIt OT
BXOJHBIX IEPEMEHHBIX.

- ®aKkTOpHOE MPOCTPAHCTBO: MHOXKECTBO BCEX BO3MOKHBIX KOMOMHAIMH 3HAYEHUH BXOIHBIX TIEPEMEHHBIX.
- [onuerii Gaxropuslii sxkcriepumenT (I1PD): sKcTIEpUMEHT, B KOTOPOM Kaxkjasti KOMOMHAIINS 3HAYESHUH
BXOJHBIX IEPEMEHHBIX BCTPEUACTCSA POBHO OJUH pas.

- 3BE31HBIE TOYKH: 0COOBIE TOUKH B (PAKTOPHOM MPOCTPAHCTBE, KOTOPHIE MO3BOJITIOT COKPATUTH
KOJIMYECTBO OIIBITOB IIPH COXPAHEHUN TOYHOCTH ANMPOKCHMANNH.

- JIpoGHbIii hakTopHBIH 3KcTIepuMeHT (JIDD): sKCTIepuMEHT, B KOTOPOM HCTIONB3YIOTCS TOJIBKO YacTh




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

OTIBITOB TIOJIHOTO (PAKTOPHOTO HIKCIICPUMEHTA.

- PerpeccroHHBIN aHAIN3: METO/ CTATUCTHYECKOH 00pabOTKM TaHHBIX [UISl ONpeIesICHHsT KO PHUIIEHTOB
MOJMHOMUATIBHON MOJEIH.

- [IpuMeps! npuMeHeHUs IIIaHUPOBAHUSI IKCIIEPUMEHTA C UCII0Ib30BaHUEM MOJMHOMHAIBHBIX MoJeNneil B
Pa3IUYHBIX 00JIACTIX HAYKH M TEXHHUKU.
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MGTOIIBI IIJIaHUPOBAHUA SKCIICPUMCHTOB.

- MeTop! IITaHUPOBAHKS YKCIIEPUMEHTOB.

- Jlornueckue OCHOBBI.

- Meron 3BOJIIOLIMOHHOTO MIaHUpOBaHUs bokca.

- Bpamaemoe 1 ciydaiiHOE 3BOJIIOLUOHHOE IJIAHUPOBAHUE.

- PerpeccronHsbIil aHanu3 U KpUTEpUil ONTUMANbHOCTH PETPECCUOHHBIX 3KCIIEPUMEHTOB.
- HerepLIBHI)Ie OIITUMAJIbHBIC IIJIAHBI.

- CTaTucTU4ecKue METO/BI.

- D-onTuManbHbIe MUIAHEL.

- CBoiicTBa u METOABI MOCTPOCHNA TOUYHBIX ONTUMAJIbHBIX IJIAHOB.
- JMCKpUMHUHHUPYIOLINE SKCIEPHMEHTHI.

- [locnenoBaTenbHPII CUMILUIEKC-METOI.

- OmeHKa MOTPenHOCTeH Pe3yIbTaTOB HAOTIOACHUIA.
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MGTOZIBI ONTUMU3AIHNU SKCIICPUMCHTA.

- OnTuM#3aLys SKCIEepUMEeHTa — IPOLECC BEIOOpA ONTHMAIBHBIX YCIOBHH IPOBEICHHS SKCIIEPUMEHTa
JUISL TOCTIDKECHUS] MAaKCUMAJIbHOM 3()()eKTUBHOCTH M TOYHOCTH PE3YJIbTATOB.

- ®akTopbl — NEepPEMEHHBIE, KOTOPHIE BIUSIOT Ha pe3yJIbTaT IKCIIEPUMEHTA.

- [InaH skcnepuMenTa — cxema IPOBEICHUs SKCIIEPHUMEHTa, BKIIFOUYaroast BLIOOp (hakTOpoB U UX
YPOBHEIA, a TaKKe MOPSIIOK MPOBEICHUSI OTIBITOB.

- MeTtopl ONTUMH3ALUH IKCIIEPUMEHTA.

- OCHOBHBIE TIOHSTHS U OIPE/IEIICHHS.

- [TomHBIN (aKTOPHEIA YKCIICPUMEHT.

- JdpoOHBIN (paKTOPHEII SKCIICPUMEHT.

- leTepMUHUPOBAaHHbIE MaTEMaTHUECKHE MOJIEIIH.

- G-onTuMasnbHbIE IJIaHBI.

- PotaGenpHble MIaHbL.

- YHudopm-potabenbHble IaHbl.

- D-ontumasbHbIe IJIaHBI.

- OpTOroHaNbHbIE MJIAHBI.

- AHaJIMTUYECKHE METObI ONITUMU3AIUH.

- MeTtoap! MaTeMaTHIECKOTO IIPOrPaMMHPOBAHMS.

- MeTop! ONTHMH3ALUH SKCTIEPUMEHTA Ha MIPAKTHKE.
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OCHOBBI TeOpI/II/I HO)IO6I/I$I 158 MO)ICJ'II/IpOBaHI/ISI.

- [TonoGue siBIEHUI.

- Kputepun momobus.

- MonenupoBaHue, BOCIIPOU3BEACHNE B YMEHBIICHHOM MaciTabe pU3MuecKux SBJICHUN HIIH ITPOIICCCOB
JUTSL U3yYSHHSI KX CBOWCTB M 3aKOHOMEPHOCTEH.

- MaTteMaTuueckas MOZE/b KaK CUCTEMa yPaBHEHHUH, OMMCHIBAOIIAS CBS3H MKy IICPEMCHHBIMH,
XapaKTePU3YIOIIUMH H3y4aeMOe SIBJICHUE MJTH IPOIIECC.

- [ImaHupoBaHMe PKCIEPUMEHTA, BEIOOP ONTHUMAIIBHBIX YCIOBUH MPOBEICHHS SKCIICPUMEHTA JIIIS
MOJYYCHHUS JIOCTOBEPHBIX H TOYHBIX PE3YJIbTaTOB.

- Kputepuu moqo0ust 1 uX UCIIOIE30BaHKE JJIs1 MOACTHPOBAHUS SBICHUIM.

- MaTeMaTH4ecKkoe MOJICIIMPOBAHKE U €T0 IPUMCHEHUE B TUTAHUPOBAHUH YKCIICPUMEHTA.

- [InaHupoBaHe YKCICPUMEHTA M BEIOOP ONTHMAIBHBIX YCIOBHN IPOBEICHHS OIBITOB.

- [IprMepsl MPUMEHEHHUS TCOPUH [TO00MS ¥ MOJACIUPOBAHHS B PA3IMUHBIX 00/1aCTAX HAYKH U TCXHHUKH.




/ TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe
n/n

15 |AHanu3 BpeMEHHBIX PSOB.

- BpeMeHHOﬁ pAA KakK MoCJI€A0BaTCIbHOCTD 3Ha‘IeHHI71, MPOTCKAOIIUX U UBMEPACMBIX B OHpeZ[eJ'IéHHOM
BPEMCHHOM MPOMEIKYTKE.

- KoMnoneHTEI BPEMCHHOTO psaaa: TpE€HA, CE30HHOCTh, HUKINYHOCTh U cnyqaﬁﬂme KoJiebaHus.
- PerynspHsie u HeperynspHble BpEMEHHBIE PAIbL.

- ﬂeTepMI/IHI/IpOBaHHHe, HCACTCPMUHUPOBAHHBIC U CTALITMOHAPHBIC BPEMCHHBIC PAIBI.

- TpCHZ[, CE30HHOCTh Y UKJINIHOCTH KaK OCHOBHBIE KOMIIOHEHTHI BPEMEHHOTO psAaa.

- CTanmoHapHOCTH KaK KIF0UEBOE CBOMCTBO psila A aHAN3A.

- TecThl 111 IPOBEPKH CTALTUOHAPHOCTH.

- Kputepuit Auxkn—@ymnepa mmn KPSS.

- Ilpouenypa aHanu3a BpeMEHHBIX PSIOB.

16 |AHamu3 MHOTOMEPHBIX JIaHHBIX.

- MuoromepHsbIii ananus gaHasix (Multi-dimensional Data Analysis) — Metogonorus aHanu3a JaHHbBIX ¢
yu€TOM HECKOJIKUX U3MEPEHHH MK aTpHOYTOB OJJHOBPEMEHHO.

- U3amepennsi, ocu Ky0a JaHHBIX, PEICTABISIONINE Pa3IMYHbIE aCIIEKThI aHaJIN3a, HAllpUMep Bpems,
MPOIYKT, PETHOH.

- ATpuOyTBI 1 KOHKPETHBIE 3HAUEHHS, CBA3aHHBIC C KAXKIBIM H3MEPEHHEM.

- Mepapxuu n opranu3anys JaHHBIX B OoJiee AeTalIbHOM U 0000IEHHOM BHIIE.

- Muoromephsie KyObl (OLAP-KyOBI) — CTpYKTYpBI JaHHBIX [UIS OPTaHU3alUH MHOTOMEPHBIX JaHHBIX MU
aHaJIM3a.

- PensinpionHble 0a3bl TaHHBIX.

- MaTpu1ibl JaHHBIX.

- MHOrOoMepHbIe MOJIENIN JaHHBIX.

- Mero/pl aHalIM3a MHOTOMEPHBIX JAHHBIX.

- AHanu3 rinaBHbeIX kKoMnoHeHT (PCA) — MeTo]] yMeHbIIIeHHs] pa3MEPHOCTH JIJIs Tpeo0pa3oBaHust
MHOTOMEPHBIX JaHHBIX B IIPOCTPAHCTBO MEHBIIEH Pa3MEPHOCTH C COXPAaHEHHEM JTUCTICPCHH.

- ®aKTOPHBIN aHaIN3 — HCCIIeI0BaHNE 0a30BOI CTPYKTYPHI TAaHHBIX IYTEM BBISIBIICHHS CKPBITBHIX
(haxTOpOB, OOBSACHIIOMINX KOPPEISIIMN MEXK/y TIEpEMEHHBIMHU.

- KnacrepHslii aHann3 — rpynnupoBKa CXOAHBIX TOYEK JaHHBIX MM 00bEKTOB Ha OCHOBE MX CXOJCTBA
W HECXOJICTBA.

- MHOroMepHoe MIKaJIMPOBaHHE — METO]] BU3YaJH3allii MHOIOMEPHBIX JJAHHBIX JJIsl UCCIICOBAHUS UX
CTPYKTYpPbI U B3aUMOCBSI3€H.

4.3. CamocrosiTenbHas padoTa 00y4aroImuxcs.

Ne .
Bua camocrositensHOM paboThI

/T

1 |[ToaroroBka K MPaKTUYECKUM 3aHATHIM

2 |M3yuyeHue NOMOJIHUTEIBHOMN JTUTEPATYPHI.

3 | BrimmomHeHHE KypCOBOTO MPOEKTA.

4 | IloarotoBka K MpOMEKYTOYHOW aTTECTALIUU.

5 | IloaroroBka K TeKyIIeMy KOHTPOJIIO.

4.4. IlpuMepHbIN NEpEYEHb TEM KYPCOBBIX IPOEKTOB
1. Dtanbpl BO3HUKHOBEHMS, CTAHOBJCHHS W pa3BUTUA (PYHKIIMOHAIHHO-
CTpYKTypHOTro aHanu3a B Poccun u 3a pyoexxom. [Ipobraembl mpruMeHeHus.



2. OcoOCHHOCTH WCIONB30BaHUS (DYHKIIMOHAILHO-CTPYKTYPHOTO aHaJIM3a
IPUMEHUTENBHO K HEAETEPMUHUPOBAHHBIM CUCTEMAM.

3. @axropel, BiauAOLME Ha S(PPEKTUBHOCTh (PYHKIMOHUPOBAHUS
OpPraHMU3AIMOHHBIX CTPYKTYp OOBEKTOB TPAHCHOPTHOTO U CTPOUTEIBHOTO
KOMILJIEKCA .

4. ITpoGaemsl 3¢ heKTUBHOTO (HYHKITMOHUPOBAHHS CUCTEM TPAHCIIOPTHOTO U
CTPOUTEIBLHOTO KOMIUIEKCA.

5. OcobeHHOCTH TexHOJOTHH cOOpa, aHalnM3a W OLEHKW WH(OpMaIMU NpU
IpOBEACHUH (PYHKIMOHAIBHO-CTOMMOCTHOT'O aHAJIN3a 00bEKTOB TPAHCIIOPTHOIO U
CTPOUTENILHOTO KOMILJIEKCA.

6. Meronnyeckue OCHOBBI MOCTPOCHUS (PYHKIMOHAIBHO-CTPYKTYpPHBIX U
MPOLIECCHBIX MOJIENEH YKOHOMUYECKUX CUCTEM TPAHCIOPTHOTO U CTPOUTEIBHOTO
KOMILJIEKCA.

7. PaznuuHble METOJAMKU MPOBEICHUS, aHAJIN3a, OLEHKA U HCIIOJIb30BAHUSA
pE3yNbTaTOB (PYHKIIMOHAIIBHO-CTPYKTYPHOTO aHAJIM3a 00bEKTOB TPAHCIIOPTHOTO U
CTPOUTEIBHOTO KOMIUIEKCA.

8. IIpoGnembl opranuzauuu (QYHKIUOHAIBHO-CTPYKTYPHOIO aHalu3a
O0OBEKTOB TPAHCIIOPTHOI'O U CTPOUTEIBLHOTO KOMITJIEKCA aHAJIN3a CEerOHS.

9. IlpoGnembl BHEApPEHUS pPe3yJbTAaTOB (PYHKIMOHAIBHO-CTPYKTYPHOIO
aHaJM3a B OpraHU3alMsIX TPAHCIOPTHOTO M CTPOUTENBHOIO KOMILIEKCA.

10. ®yHKIMOHANBHO-CUCTEMHBIA AHANIM3 KaK HWHCTPYMEHT YHIPABICHUS
MPOU3BOICTBEHHO-XO3IMCTBEHHOM  JI€ATEIBbHOCTBIO  OpPraHu3aluu  OOBEKTOB
TPAHCIIOPTHOTO U CTPOUTEIHHOTIO KOMILIEKCA.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS UCIIOIb30BATh IIPHU
OCBOCHUU JUCUUIUIUHBI (MOYJIA).

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

MaTeMaTUYECKOE TUIaHUPOBAHUE 2486-6_2018 pdf’)ySCI |d:m96pr3.50d5959476053

HKCIEPUMEHTA : yueOHOe
noco6ue / FO.B. FOqun, M.B.
Maiicypanse, ©.B.
Boponasckuii. — ExaTepunOypr
: U3n-Bo Ypain. yu-ta, 2018. —
124 c. ISBN 978-5-7996-2486-6
2 Pemuzora U.B. [TnanupoBanue https://nizrp.narod.ru/metod/kafinfizmtex/1614867535.pdf

HKCIIEpUMEHTA NpHU pazpaboTke

CHUCTEM YIIPABJICHUS: IIPAKTUKYM
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6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

http://library.miit.ru/ - snekTpoHHO-OMOIMOTEYHAS CUCTEMA

Hayuno-texanuueckoit 6uonmmorexku MUNT.

http://elibrary.ru/ - nHayuno-31eKTpoHHas OUOIHOTEKA.

ITouckoBble cucTeMbl: Yandex, Mail.

OO6naunbie xpanuiuiia uHbopmanuu: SAuaekc auck https://disk.yandex.ru,

oOnako mail.ru, dropbox.com unu apyrue.

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOecCreYeHusi, B TOM YHCJIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHMSI TIUCIUTUTUHBI (MOYJIs).

Windows 7, Microsoft Office 2013

8. OmmcaHue MaTepUaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUIUTHHE (MOIYIIIO).

VYyebHast ayautopus Uisi TPOBEIEHUSA 3aHATUNA JIEKIIMOHHOIO THUMA M
CEMHHApPCKOTO THIIA

MynbTUMeIUtHOE 000pYI0BaHNUE:

KommsroTep

IIpoekTop

NuTepakTuBHAs 10CKa

MynpTUMEIUIHBIN TPOEKTOP

Hacrennsblii 5xpan

[ToBOpoTHast JOCKA IBYXCTOPOHHSIS M BpALIAIOIIASICS

9. ®opma MPOMEKyTOUHOM aTTECTAINH:

KypcoBoii mpoekT Bo 2 cemecTpe.
DK3aM€EH BO 2 CEMECTpeE.

10. OueHouHbIE MaTEpHUATIBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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JIOIIEHT, JOIICHT, K.H. Kadeapsl
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YIIpaBJICHUE KaYE€CTBOM» N.C. KpaBuyk
CornacoBaHo:
3aBenyrommii kadeaporr MK M.®. I'ycpkoBa

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUH M.®. I'ycbkoBa



