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1. Heaun, 3a7aum 1 IJIaHUPYeMble Pe3yJbTAThl 00yYeHHs M0 AUCHUILIHHE

K oOcCHOBHBIM meisiM OCBOEHHMsS IUCHMIUIMHBI «llmanupoBanue, o0paboTka u aHAIU3
JKCIIEPUMEHTA) CIIEyeT OTHECTH:

— TMOJy4YeHHE 3HAaHUU [ pa3pabOTKU KOMIUIEKCAa MEpPOINpPHATHI, HampaBlICHHBIX Ha
3¢ (peKTUBHYIO TOCTAHOBKY YKCIIEPUMEHTOB.

K ocHoBHBIM 3amauam ocBoeHus aucuuiinHbl «[lmaHupoBanue, o0paboTka M aHaNIM3
JKCIIEPUMEHTA) CIIEAyeT OTHECTH:

— U3YYEHUE METOJOB PALMOHAJIBHOIO IMOpsAKa U YCIOBUH IPOBEICHUS MCCIEIOBAaHUN B
3aBHCHUMOCTH OT MX BHJIa I TpeOyeMOoi TOYHOCTH Pe3yIbTaTOB.

— U3y4€HUE METOJI0B aHaJIN3a JOCTOBEPHOCTH PE3YJIbTATOB.

O6yquI/Ie 10 AMCHUIIJIIMHEC ((HJ'IaHI/II)OBaHI/IC, o6pa60TKa H aHAJIM3 OKCIICPUMCHTA» HAIIPABJICHO
Ha (bOpMHpOBaHHe y o6y11a101111/1xc51 CJICAYIOIIUX KOMITCTCHIIUM:

Kon u HammeHnoBaHue NuaukaTopsl 10CTHKEHUS KOMIIETeHIMHU
KOMIIeTeHIN
YK-1. Cnocoben ocymectBisats | UYK-1.1. Ananuzupyer npoOieMHYIO CUTYaIHIO KaK

KPUTHYECKUH aHaIU3 CHCTEMY, OCYLIECTBIISET €€ IEKOMIIO3ULIUIO U ONPEEIsIeT
IpOOJIEMHBIX CUTYallui Ha CBSI3U MEXKIY €€ COCTaBJIIOLUMH.

OCHOBE CUCTEMHOI0 MOJIX0/1a, NYK-1.2. Onpeznenser NpoTUBOPEUUBOCTb U MPOOEIBI B
BbIpa0aThIBATh CTPATETHIO nH(popManuy, He0OXOAUMOM IJIsl peLIeHUs TPOOIEMHON
nercTBui CUTYalluH, a TAK)K€ KPUTHUECKU OILICHUBAET PEJIEBAHTHOCTD

UCTOJIb3yEeMbIX HH()OPMAIIMOHHBIX HCTOYHHUKOB.

NVYK-1.3. Pa3zpabarbIBaeT U COAEPIKATEIBLHO apryMEHTHPYET
CTpaTETHIO pelIeHUs MPOOIEMHON CUTyallud Ha OCHOBE
CHUCTEMHOI'0 ¥ MEKIUCLUIUIMHAPHOIO MOIXO00B C y4E€TOM
OLIEHKH CYIIECTBYIOIINX PUCKOB U BOZMOXKHOCTEHN MX

MHUHHUMU3AIIUN.

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctunnuna «[InanupoBanue, 06paboTka 1 aHATTU3 SKCTIEPUMEHTA» OTHOCUTCS K SJIEKTUBHBIM
quciuminHaM  O6ioka 1 «/lucturuineel  (MOZYJIM)» OCHOBHOM 00pa3oBaTelbHOM MpOTrpamMMbl
MarucTpaTyphl.

Hucnunmuna  «ILmaaupoBanne, o00paO0oTka © aHAIW3 HKCIEPUMEHTa» B3aUMOCBs3aHa
JIOTUYECKH U COJIEPKATETbHO-METOIMUECKH €O caeayromuMu nuciumamaamu OOIT:

— «MeTtopl moao0ust PU3HMIECKUX MPOIIECCOBY.

— «llepciekTUBBI U HaIpaBlIEHUs PA3BUTHUS U MPUMEHEHUS] HU3KOTEMIIEPATYPHBIX CUCTEM
YCTaHOBOK.

3. CTpyKTypa U cojep:KaHue TUCUUIIIHHBI
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBIsIeT S 3aueTHbIX(e) equHutl(sr) (180 gaca (oB)).

3.1 Buabl yueOHoii padoThl U TPY/10€MKOCTH
(mo ¢popmam oOy4eHus)



3.1.1. Ounas popma oOydeHUs

Ne . KoanyecTtBo CemecTpsl
Bup yueOHoii padoThl
n/n 4acoB 3
1 | AyautopHble 3aHATHSA 32 32
B Tom uucie:
1.1 | Jlekuunm 10 10
1.2 | Cemunapckue/IpakKTUYECKHE 3aHATUS 22 22
2 | CamocrosiTesibHasi padoTa 148 148
B ToMm uncie:
2.1 | IlpopaboTka JIEKIIMOHHOT'O0 MaTepuasa 74 74
2.2 | IlogroroBka Kk ceMuHapam 74 74
3 | IpomexyTouHas aTTecTalus
3advet/nud.3auer/3K3aMeH IK3aMeEH
Hroro 180 180
3.2 TemaTu4yeckuii IJIaH M3y4YeHHs TUCHUTNTIMHBI
(o gpopmam oOydeHwHs)
3.2.1. Ounas ¢popma oOyueHus
TpyaoemkocTh, 4ac
Ne Pa3znenbl/TeMbl
n/n JAUCHHILTUHBI
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1 BBenenue B mOrpemHocTu U3MepeHHi 13 1 12
2 W3mepenne Gpu3andeckux BeITMUUH 16 4 12
3 du3nyecKre BEINYNHDI, 17 1 4 12
BCTPEUAIOINECs B SKCTIEPUMEHTE.
4 Tunbl morpemHocTei N3MEpEeHUN. 15 1 2 12
5 CryqaifHble BETUYUHBI U UX 15 1 2 12
XapaKTepUCTUKU




6 HopwmaiibHOE pacnpeneneHue u ero 6 1 12
CBOMCTBA

7 Koaddurment Ctrronenra 13 1 12
8 CymMmapHas OTrpeHOCTh U3MEPEHUN 16 2 2 12
9 OO0paboTka pe3yIbTaToB. 14 2 12
10 | CraTucTuyeckas MpoBEpKa TMIIOTE3 17 1 2 14
11 | OcHOBBI IUTAHUPOBAHKS IKCIIEPUMEHTA 17 1 2 14
12 | CpencrBa u3mepeHuii 14 2 12

Hroro | 108 10 36 148

3.3  Conepxanue TUCHUNIHHBI

Tema 1: «[InanupoBanue 3KCrIEpUMEHTa»

1) BBosHas yactb. OCHOBBI IUTaHUPOBAHM SKcniepuMenTa. [lonsaTue
skcnepuMenTa. Kiaccudukanyst BUJI0B SKCIIEPUMEHTANIBHBIX HCCIIEI0OBAHUH.

2) U3mepenue Gpu3nyecknx BennvuH. TUIIBI BETUYMH, BCTPEUYAROLINECS B
skcnepuMenTe. TUIbl U Ki1acCupUKaLMs HOTPEIIHOCTEN U3MEPEHU.

3) Metoasl u1aHupoBaHus dKcriepuMenTa. OnpeaeneHre Heo0XoJMMOro Yyucia
n3Mmepennii. Beaenue nabopatopHoro xxypHaa.

Tema 2: «O06pabOTKa IKCTIEPUMEHTATBHBIX JaHHBIX)

4) Cny4daiinble BETMYMHBI U UX XapaKTEpUCTUKU. DYHKIMS U IIIOTHOCTh
pacrpeziesieHus Cily4aiiHbIX BeIu4uH. [lapaMeTpsl pacnipenenenus ciaydainHbIx
BEJIMYHH.

5) HopmanbHblit 3ak0H pacnpenenenus. CBOWCTBa HOPMAIBHO paciipeielIeHHON
cinyvyanHo# BennuuHbl X. [IpaBuiio tpex curm.

6) MeTtozbl OLIEHKH ITapaMeTpoB pacupeeneHus. ToueuHas u UHTepBaIbHas
OIICHKA MapaMeTpoB pactipenenaeHus. OLieHNBaHNE C TTOMOIIbBIO
JoBepuTeNnbHOro nHTepBana. Pacnpenenenue CThrofeHTA.

7) Cratuctrueckas rnposepka runores. OrceB rpy0bix norpemHocteid. Kpurepuit
CmupnoBa. Kpurepnii JlukcoHa.

III. Tema 3: «AHanu3 3KCIEPUMEHTAIBHBIX JAHHBIX

8) OueHKa NOrpeIHOCTH MPU NPSIMBIX U KOCBEHHBIX M3MepeHusIx. CymmapHas
MOTPEMIHOCTD U3MEPEHUI. YUET NOTPEIIHOCTH B 3aIIMCH OKOHYATEIBHOIO
pe3ynbTaTa U3MEpEeHHUs.

9) KomnbrorepHast 06paboTKa pe3yabTaTOB HHKEHEPHOTO SKCIIEPUMEHTA.
Craructnueckue pynkunu Microsoft Excel 2010.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS

Tema 1: «IInaHupoBaHuE SKCIEPUMEHTA»
1) CraTucTU4eCcKuid aHaIN3 SKCIEPUMEHTAIbHBIX TaHHBIX. OCHOBHbBIE TOHSTHS.
3raxomcTBO ¢ mousatueM BBIBOPKA.




2) Cayuaiinbie coObITHS. OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTH. 2

II. Tema 2: «OGpaboOTKa SKCIIEPUMEHTATBHBIX JaHHBIX)

3) duckpeTHble ciiyvaitHbie BennuuHbl. Mart.oxuaanue. Jucnepcus. @yHkus
pacrpeneneHus.

4) HenpepriBHblE CilydaiiHble BeIMYMHbL. Mart.oxxunanue. {ucnepeus. @yHkuus
pacrpeneneHus.

5) ToueuHoe oLleHMBaHUE TAPAMETPOB IIPU HOPMAJIbHOM paclpeAeIeHUN. 2

6) MuTepBanbHOE OIICHUBAHKE [TapaMeTPOB pacipeeneHus. JloBepuTenbHbIii
uHTEepBal. BIOOpOYHBIE pacnpeieneHusl.

7) IIpoBepka cTaTUCTHYECKUX THNoTe3. Kpurepun 3HaunMocTH. 2

III. Tema 3: «AHanu3 3KCIEPUMEHTAIBHBIX JAHHBIX)

8) PacueT nmorpemHocTel H3MEPEHUH. 2

9) Pemienrie OCHOBHBIX THIIOB 33j1a4 ¢ momoIbio Microsoft Excel.

3.4.2. JlabopaTopHbIe 3aHATHS

He npenycMoTpeHsl.

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX patoT)

He npenycmorpenst.
4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHne

4.1 HopmatusHble 1oKyMeHTbI 1 OCTsb1

1. TOCT P HUCO 5725-1-2002 ToyHOCTh (IpPaBUJIBHOCTh W MPELU3UOHHOCTh) METOJOB U
pe3ynbraroB usmepeHuil. Yacte 1. OcHOBHBIE NOJIOKEHUS U onpenenenus [Tekcer]. - Ben.
2002-11-01. - M. : T'occrarnapt Poccun: M3n-Bo cranmaptos, 2009.

4.2  OcHoBHas JuTeparypa

1. llypun, K. B. [InanupoBanue u 06paboTka pe3ynbTaTOB SKCIEPUMEHTA : yueOHOE mocodue
/ K. B. lllypun, O. A. Konsuios, . I'. [Tanun. — Koponés : MI'OTY, 2019. — 196 ¢. — ISBN 978-
5-00140-385-2. — TekcT : anekTpoHHbIH // JlaHb : 31eKTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/140930(nata obpamienus: 31.08.2023). — Pexum nocrtyma: uis
aBTOPH3. MTOJIb30BATENEH.

4.3 JlonmoaHMTeJbLHAs JUTEpPaTypa

1. ObpaboTka M aHaAIU3 JAHHBIX XMMHUYECKOTO OJKCIIEPHUMEHTa : Y4eOHO-METOJUYECcKOe
noco6ue / E. B. bypnsesa, A. C. Ky3ueuos, C. B. Paznusunckas, E. I'. [llmakoBa. — Mocksa : PTY
MUPDA, 2022. — 67 ¢. — ISBN 978-5-7339-1677-4. — Tekct : anekTpoHHbI // JlaHb :
JNIEKTPOHHO-OMOMMoTeynass  cucrema. —  URL:  https://e.lanbook.com/book/311465(nata
obpamenus: 31.08.2023). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTENEH.



https://e.lanbook.com/book/140930
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4.4  JjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypChl

1. [TnanupoBanue, oOpabOTKa M aHAJIU3 KCIIEPUMEHTA
https://online.mospolytech.ru/course/view.php?id=10582

45 JluneH3MOHHOe M  CBOOOJAHO  pAcCHpOCTpPaHsIeMOe  NPOrpaMMHOe
odecreyeHnue

Microsoft Excel.

4.6 CoBpemeHnHble npodeccuoHAIbHbIE 0a3bl JaAHHBIX U UH(OPMALHOHHbIE

ClIpaBOYHLIC CUCTEMBI
HET

S. MarepuajbHO-TeXHHYECKOE 00ecreyeHue

JIeKIIMOHHBIE M MpaKTUYECKHE 3aHATUS M JabopaTopHble paboThl MPOBOIATCA B
CHEeIMATM3UPOBAHHBIX ayauTopusx kadenpsr AB2214 u A2103, oCHAIIEHHBIX COOTBETCTBYIOIIUM
UCIBITATEbHBIM CTEHA0BBIM 000pYy10BaHUEM, TUIaKaTaMU, HATypHBIMH 00pa3liamMu y3JI0oB, AeTaieil
MaIlIHH.

[Ipu kadenpe paboTaeT KOHCYJIbTAlMOHHO-BBIUMCIUTENbHBIM Kiacc AB2209  mis
CaMOCTOSITENIbHOM pabOThI, OCHAIIEHHBI KOMIBIOTEPAMH C COOTBETCTBYIOLIUM pAacueTHBIM H
rpau4ecKUM MPOrpaMMHBIM 00ECTIEYEHUEM.

6. MeToauvecKkue peKOMeHIAlNH

6.1 MeToanyeckue peKOMEHIAIUM IS MPENoAaBATEs 0 OPraHU3aANUU
00y4eHust

OcHOBHBIM TpeOOBaHUEM K MPEINOAABAHUIO AUCLIUIIIINHBI SBIISETCS TBOPUECKUN, MTPOOIEMHO-
JIMAJIOTOBBIM MOAXOJI, MO3BOJISIONIMI MOBBICUTh MHTEPEC CTYJCHTOB K COJIEPKAHMIO Y4eOHOIo
MaTepuaia.

OcHoBHas GopMa M3y4eHHUs M 3aKpEIUICHUs 3HAHUM [0 3TOW JUCLUUIUIMHE — JIEKI[MOHHAs,
nabopaTopHasi U mpakTuueckas. IlpenogaBarens JOKEH MOCIEIOBATENbHO BBIYUTATH CTYACHTAM
pAN JEKUHHW, B XOJ€ KOTOPBIX CJIEAYET COCPENOTOYMTh BHHMAHHME Ha KIIOUEBBIX MOMEHTaX
KOHKPETHOI'O TEOPETHYECKOr0 MaTepHualla, a TaKKe€ OPraHW30BaTh IPOBEICHHE IPAKTHYECKUX
3aHATUH TakuM oOOpa3oM, 4YTOOBI AKTUBU3MPOBATh MBILIUIEHWE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITENIbHOE H3BJIEYEHHE UMHU HE0O0X0AWMONl HH(pOpMaluud M3 pPa3IMYHBIX HMCTOYHUKOB,
CPaBHUTEJBHBIM aHAIM3 METOAOB PEIICHMM, COIOCTABIECHUE IIOJYyYEHHBIX pPE3YJbTATOB,
(OopMyYITHPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3IJISI/IOB HA MHOTHE CIIOPHBIE TPOOIEMBI.

OcHOBY yueOHBIX 3aHATHI IO JUCHMIUIMHE COCTaBIIAIOT JIEKIMU. B mporecce oOydeHus
CTYZCHTOB HCIIOJIb3YIOTCSI pa3IMUHbIe BUIBI YUEOHBIX 3aHATHH (ayIUTOPHBIX U BHEAYTUTOPHBIX):
JEKIMH, CEMUHAPCKUE 3aHATHS, JJaOOpaTOpHble pabOThI KOHCYJIbTALMK U T.J1. Ha nepBom 3aHsATHH IO
JAHHON y4yeOHOM AMCLUIUIMHE HEOO0XOAMMO O3HAKOMHUTh CTYAEHTOB C IMOPSAJIKOM €€ H3ydeHHUs,


https://online.mospolytech.ru/course/view.php?id=10582

PacKpbITh MECTO U POJIb JUCLUIUIMHBI B CUCTEME HayK, €€ IPAKTUYECKOE 3HAYEHUE, JOBECTH JI0
CTYAEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

B xone neKIMOHHOro 3aHATHS MpernojaBareib JOJDKEH Ha3BaThb TEMY, y4eOHbIE BOIIPOCHI,
03HAKOMUTb CTY/IEHTOB C IIEPEUHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHATHUS.

Bo BcTynuTenbHOM YacTH JIEKIMKA O0OOCHOBAaTh MECTO U POJIb M3Y4aeMOW TeMbl B y4eOHOMU
JUCLUIUINHE, PACKPBITh €€ MpaKkTUYecKoe 3HaueHue. Ecim uuTaercd He mnepBas JEKUUs, TO
HE00XO0/IMMO yBSI3aTh €€ TEMY C IPEABINYILIEH, He HapyIlas JOTMKH H3JI0KEHHUs y4eOHOT0 MaTepuaia.
Jlekuuio cieayeT HauuHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMy M KPYyr TeX BOIIPOCOB,
KOTOpBbIE B €€ X0J1e OylyT pacCMOTPEHBI.

B OCHOBHOHM 4acTM JeKUMH CJeIyeT pacKpbiThb COJEpXKaHUE YYEOHBIX BOIIPOCOB,
AKLICHTUPOBATh BHHUMAHUE CTYICHTOB HA OCHOBHBIX KaTEropusx, SBICHUSAX H IIpoLeccax,
O0COOEHHOCTSIX HX MPOTEKAaHUs. PaCKpbIBaTh CYLIHOCTb U COAEPKAHUE PA3IMUHBIX TOYEK 3PEHUS U
HAyYHBIX IIOAXOJOB K OOBSCHEHWIO TeX WM WHBIX SBIEHHH U mnpomeccoB. Cremyer
apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIMUIO IO CIIOPHBIM TEOPETHUECKUM BOIIPOCAM.
[TpuBoauTh mpuMepsl. 3anaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOIO MaTepuana pUTOPUYECKUE
BONPOCHl U CaMOMY JaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AaKTHUBU3ALMUHU MBbICIUTEIbHON
JESATEIIBHOCTH CTYJIEHTOB, IIOBBIIICHUIO MX BHMMAHHA W HUHTEpeca K MaTepualy JIEKIHUH, €€
cogepxanuto. IlpenonaBaTens AOIKEH PYKOBOAUTH PabOTON CTYIAEHTOB IO KOHCIIEKTHPOBAHUIO
JEKIIMOHHOTO MaTrepuaia, NOJYepKUBaTh HEOOXOAMMOCTb OTPaKEHUsI B KOHCIEKTaX OCHOBHBIX
MI0JIO’KEHUH M3y4aeMOM TeMbl, 0CO00 BbIAEISAS KaTErOpUIHBIN anmnapar.

B 3akntountenpHOM yacTH JIeKIMKU HEOOX0IuMO cOopMyIHpoBaTh OOIIME BHIBOABI IO TEME,
PacKpBIBAOILIKE COIEPKAHUE BCEX BOIPOCOB, OCTABIECHHBIX B JEKIUU. OOBSIBUTH IJIaH OYEPETHOTO
CEMHUHApPCKOT0 WM J1abOpaTOPHOTO 3aHATHS, JaTh KpaTKUE PEKOMEHJAllMud IO TMOJATrOTOBKE
CTYJICHTOB K CEeMHUHapy WU jabopatopHoil pabote. OnpenenuTs MECTO U BpeMsi KOHCYIbTallUU
CTY/AIEHTaM, MOXKEJaBIIUM BBICTYIIUTh HAa CEMHHAape C JOKJIagaMHu M pedepaTaMu MO aKTyaJbHbIM
BOIIPOCaM 00CYX1aeMOIl TEMBI.

Llenb mpakTUYECKUX U JTa0OPAaTOPHBIX 3aHATUI - 00ECHEUUTh KOHTPOJIb YCBOCHUSI y4eOHOTO
MaTepHala CTyAeHTaMH, paCIIupEeHUe U YIIIyOJeHre 3HaHUH, TOJTyYeHHbBIX MU Ha JIEKIMSX U B X0J1e
camocTosITeNbHOM paboThl. IloBbimieHNe 3()(PEKTUBHOCTH MPAKTUUYECKUX 3aHATUNH JOCTUTAETCS
MOCPEACTBOM CO3/[aHMsI TBOPUYECKOW OOCTAHOBKHM, paclojararouieil CTyJAEHTOB K BbICKa3bIBaHHIO
COOCTBEHHBIX B3IVISIIOB M CYXJIEHUH 1O O0OCYKJAaeMbIM BOIpPOCaM, >KEJIAHHWIO Y CTYACHTOB
nopaboTaTh y JOCKU MPH PEIICHUHU 3a]1a4.

[Tocne KkaXaoro JIEKIMOHHOTO, Ja0OpaTOPHOrO M TMPAKTHYECKOTo 3aHATUS CHAelaTh
COOTBETCTBYIOILYIO 3alllCh B KYpHaJIax ydeTa MOCEIAEMOCTH 3aHATHI CTYJEHTAMM, BBIICHUTH Y
CTapoOCT Y4E€OHBIX TPYII MPUUYUHBI OTCYTCTBUS CTYJAEHTOB Ha 3aHATHAX. [IpOBOANTH rpynmoBbie U
WHAWBUAYaJIbHbIE KOHCYJIBTAlMU CTYIEHTOB 110 BOIIPOCAaM, BOSHUKAIOIIUM Y CTYIE€HTOB B XOJI€ UX
MOJTOTOBKU K TEKYILEH 1 MPOMEKYTOUHOM aTTeCTally 10 y4eOHOM TUCIUILINHE, PEKOMEH/10BaTh B
MOMOIIIb Y4eOHbIE U APYyTrUe MaTepuabl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

6.2 MeTOI[I/I‘IeCKI/Ie YKazanus 1Jasd 06yqalo1unxcs1 10 OCBOCHHUI0O JTMCIIUIIJIMHBI
CaMocTosTenpHas pa60Ta ABJIIACTCA  OOHHUM W3 BUIAOB  IMOJYUYCHUSA O6pa3OBaHI/I$I
06y‘-IaIOI_]_[I/IMI/ICSI W HaIlpaBJICHA Ha:

® U3y4YeHHE TEOPETUYECKOro MaTepHaa, MoAroToBKa K JEKIIMOHHBIM, CEMUHAPCKUM
(IpaKTUYECKUM) 3aHATUSM
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® [IOArOTOBKA K TECTUPOBAHUIO C UCIIOIH30BaHHEM 00IIe00pa30BaTEILHOTO OPTAJIA.

CamocTtosiTenpbHas paboTa CTYACHTOB MPEACTABISACT COOOW BaKHEHIIee 3BEHO Y4eOHOTO
npouecca, 0e3 TPaBWIBHON OpraHU3allid KOTOPOTO OOydaromuiics HE MOXET OBITh
BBICOKOKBAIN(DUIIMPOBAHHBIM BBIITYCKHHKOM.

CTyAeHT NOJDKEH TMOMHHTh, YTO HAYMHATh CAMOCTOSTEIbHBIC 3aHSATHS CIEAYET C IEPBOTrO
CeMecTpa | MPOBOJUTH UX PeryssipHO. OueHb BaKHO MPUIOKUTh MAKCUMYM YCHIIH, BOJIM, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHON HATPY3KOH € IEPBOTO JHSL.

Kaxaplii CTyJeHT JO0JDKEH caM IIaHUPOBAaTh CBOKO CaMOCTOSITENBHYIO pPabOoTy, UCXOIs H3
CBOMX BO3MOXXHOCTEH M TNPHOPUTETOB. JTO CTHUMYJIHPYET BBINOJIHEHHE pabOThI, co3aeT Oolee
CIIOKOWHYI0 0OCTAaHOBKY, YTO B HTOTE MOJIOKHUTEIILHO CKa3bIBACTCS HA YCBOCHHH MaTepuala.

BaxxHo mosnHee y4ecTb 0OCTOSATENBCTBA CBOCH PalbOTHI, YSICHUTH, YTO SIBIISICTCS TJIAaBHBIM Ha
JTAHHOM 3Tare, Kakyl MOCJIEA0BaTeIbHOCTh Pa0OTHl BHIOPATh, YTOOBI BBIMOJHUTH €€ JIy4Ile U C
HaMMEHBIIMMU 3aTpaTaMH BPEMEHU M SHEPTUH.

Jns 11o0TBOpHON pabOThl HEMAOBA)KHOE 3HAUEHHE HMMEET OOCTAaHOBKA, OpraHU3alus
pabouero mecra. HyxHO nOOHMTBCS, 4TOOBI MECTO PabOTHI MO BO3MOKHOCTH OBUIO TOCTOSIHHBIM.
Pabota Ha mpuBBIYHOM MecTe JieaeT ee 6osee mIoJ0TBOpHOU. [IpoIyKTUBHOCTD pabOTHI 3aBUCHUT OT
NPaBUJIBHOTO YEpeIOBaHUs Tpyda W OTHbIXa. [103TOMy KaIbple 4Yac WM J(Ba CIEAYET JeNaTh
nepepelB Ha 10-15 muHyT. BbhIXOAHBIE AHM JIydlle NOCBSTUTH AKTUBHOMY OTIBIXY, 3aHATUSAM
CIIOPTOM, MPOT'YJIKaMH Ha CBEXKEM BO3JyXe U T.J. Jlaxke MepeKIItoueHre ¢ OHOT0 BUIa YMCTBEHHOM
pabOTHI HA APYTOM MOXKET CITYXKHUTh AKTUBHBIM OTIIBIXOM.

CTy#aeHT [ODKeH TIOMHHTh, YTO B Ipouecce OOy4YeHUS BaKHEHIIYI0 pOJIb HUIpaeT
caMocCTosATeNbHas padoTa ¢ KHUroi. HayunThes paboTaTh ¢ KHUTOM — BayKHEHIIast 3a71a4a CTYACHTA.
be3 sToro HaBbika OyJeT Upe3BbIYAHO TPYJHO U3y4YaTh IPOrPAaMMHBIN MaTepHal, © MHOTO BPEMEHU
OyZIeT TOTpaueHO HepalMoHajdbHO. Pa0oTa ¢ KHHUIOM CKJIaJbIBACTCS W3 YMEHHs I10J00paTh
H€06XOI[I/IMBIG KHUTI'H, p3306paTI)C5[ B HHX, 3aKOHCIICKTHPOBATb, BI)I6paTI) TJIaBHOC, YCBOMTHL U
MMPUMCHUTH Ha ITPAKTUKE.

1. DoH/1 OLICHOYHBIX CPEICTB

7.1 Metoabl KOHTPOJISI M OLICHUBAHHS Pe3y/JIbTATOB 00yUYeHUs

Jlo naTsl mpoBeaEHUS POMEKYTOUYHON aTTECTAllMU CTYEHT J0JKEH BBINOJIHUTH BCe pabOThI,
IpeyCMOTPEHHBIE HacTosIel pabodeit mporpaMMoii JUCIUTUIUHBL.
[Tepeuenp 00s3aTeNBHBIX pabOT, BHITOIHAEMBIX B TEUCHHE CEMECTpPa
e VYcTHBIM onpoc, cobeceoBaHue
e TectupoBanue

7.2 lkana u KpUTEPUHU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH S

Pe3ynbTaThl 00y4eHUsT OIEHUBAIOTCS MO OAJUTBHOM IIKaJie, 0auTbl HAYUCIISIOTCS CTYJEHTY 10
pe3ynbTaTaM BBITIOIHEHUS 0053aTebHBIX padoT.

Ounenka KoanuyecTBo 0a/1710B
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OTJIMYHO ot 81 mo 100
XOPOILIO ot 61 o 80
YAOBJIETBOPUTEIHLHO ot 41 o 60
HEY/I0BJIETBOPUTEIHHO 40 u menee

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texkyuuii KOHTPOJIb

Temsbl st YCTHBIX OIIPOCOB

no

Uro Takoe abCOMOTHAS U OTHOCUTEIIbHAS IOIPELIHOCTH U3MEPEHUS?
Yro Takoe mpubOopHas (cucremaTruyeckas), MOJAEIbHAs M CiaydaiHas MOrPelHOCTH?

Yro XapaKTCPUIYIOT CPCAHUM 3HAYCHUECM U CTAHAAPTHBIM KBAaAPATHUYHBIM OTKJIOHEHHEM?
Kak 3Tu BeITHM4IHHEI OLCHUBAIOT UCXOA U3 OKCIICPUMCHTAJIbHBIX p€3y.HI)TaTOB?

Hoquy HOPpMAJIbHOC pacpCACIICHUC YalllC APYTrUX BCTPEUACTCA B BKCHepI/IMeHTC?

Kakoli cMBICII NPUAAIOT MOHATUSAM JOBEPUTEIBHONH BEPOSTHOCTH M JOBEPUTEIIBHOTO
MHTepBaja?

Knaccudukanus BU0B 3KCIIEPUMEHTAIIBHBIX UCCIEA0BaHUN.

N3mepenne Gpuandeckux BeIUUrH. THUIIBI BEIMYUH, BCTPEUAOLIUECS B DKCIIEPUMEHTE.

Tumns! 1 knaccuuKays NOrpelrHocTe n3MepeHui.

Meronb! IIIaHUPOBAHKS DKCIIEPUMEHTA.

. Onpenenenne HEOOXOIMMOI0 YHCIIa U3MEPEHUI.

. CiryuaiiHble BEJIMUMHBI U UX XapAKTEPUCTUKU.

. @YHKIMS U IUIOTHOCTD paclpeAeNeHus CllydailHbIX BETUYHH.

. [TapameTpsl pacripeiesIeHUs CIydyalHbIX BEIUYHUH.

. HopmaiibHBII 3aK0H pacrpeneseHus.

. CBoliCTBa HOPMAJILHO PACTIPEAECICHHON ciydaiiHON BennuuHbl X. [IpaBrito Tpex curm.
. MeTozibl OLIEHKH MapaMeTpOB pacIpeieeHHUs.

. ToueuHas u UHTEpBasIbHAs OLIEHKA TAPAMETPOB PACIPEACIICHNUS.

. OnieHnBaHUE ¢ MOMOLIBIO JOBEPUTEIBHOTIO MHTEPBAIIA.

. Pacnipenenenne CtproneHTa.

. OTceB rpyOBIX MOTPELTHOCTEM.

. AHaIN3 3KCTIEpUMEHTANIBHBIX JaHHBIX

. OnieHKa norpemHoCTy NPy MPSIMBIX U KOCBEHHBIX U3MEPEHUSX.

. CyMMapHas orpemHoCcTb U3MEPEHNN.

. Y4eT morpeiHoCcTy B 3alUCH OKOHYATENIbHOTO pe3ysibTaTa U3MEPEHHUS.

IIpumep TecToBOrO 3a1aHUA
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1. Cny4aiiHasi IOrpemHocCTb ...

A. cocraBisionias MOTPEUIHOCTH CIIy4alHbIM 00pa30M H3MEHSIOMIAsiCsl MPU MOBTOPHBIX
U3MEPEHUSIX

B. pazHocTb MeXy U3MEPEHHBIM U JIEUCTBUTEIIBHBIM 3HAUEHUEM U3MEPSEMOI BETMUUHbI

C. a0OcomtoTHast MOTPEUIHOCTb, ACTICHHAs Ha ICHCTBUTEIILHOE 3HAYCHUE

2. KakoBa cBsI3b TOUHOCTH U3MEPEHUI ¢ [IEHOM JeseHus mpubdopa?
A. Uem MeHbIIIE IIeHA JI€JICHUS], TeM O0JIbIlIe TOUHOCTh U3MEPEHHUS
B. Uem meHbIII€ 1IeHA JI€TICHUS, TEM MEHbBIIIE TOUHOCTh U3MEpPEHUs
C. Yem Oobliie 11eHa JIeJIeHHs], TeM 00JIbIlle TOUHOCTh U3MEPEHUS

3. K rpyObIM ommOkam OTHOCSTCS:

A. IpocueThl IKCIIEPUMEHTATOPA

B. cOou BbIUUCTUTEIHLHON TEXHUKH

C. pe3koe U3MEHEHHE YCIIOBUM KCIIEPUMEHTA;
D. Bce BhilenepeyrcieHHbIE OTBEThI

7.3.2. [IpomexxyTOUHasl aTTeCTALM

[TpomexyTouHas aTTecTanus 00yJaroumxcsi B opMe 3K3aMeHa MPOBOAMUTCS MO pe3ybTaTaM
BBITMIOJTHEHUS] BCEX BUIOB Y4eOHOIl palOoThl, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOM
JUCIUILIMHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENeHM JOCTHKEHHS OOYy4aroIIMMMCS IUIAHUPYEMBIX pPEe3yIbTaToOB
o0y4yeHMsI 1O JAUCHUIUIMHE (MOJIYJI0) IPOBOAUTCS MpernojaBaTeieM, BEAYIIUM 3aHATHS 10
JUCLUIUINHE (MOIYJII0) METOJOM 3KCIEPTHOM oLeHKH. [0 uToram npomMexyTo4HoN aTTeCTaluy 110
JUCLUIUIMHE (MOJIYJII0) BBICTABIISIETCS OLIEHKA OTIMYHOY, «XOPOIIO», «yIOBIECTBOPUTEIHHOY» WIN
«HEYAOBIETBOPUTEIBHOY.

IIpuMepHBIEe BONIPOCHI K IK3aMEHY
IInannpoBaHue 3KCIIEpUMEHTA
OCHOBBI IUIAHUPOBAHHUSI SKCIIEPUMEHTA.
IlonsiTHE DKCIIEpUMEHTA.
Knaccugukarus BUI0B SKCIIEPUMEHTAIBHBIX UCCIIETIOBAHUM.
N3mepenue Gpusnueckux BelIWYHH. THUITBI BETMYUH, BCTPEUAOLIHECS B IKCIIEPUMEHTE.
Tumnb! 1 k1accuUKaIus MOrpelrHocTe n3MepeHui.
MeTonbl IIIaHUPOBAHMS SKCIIEPUMEHTA.
Omnpenenenyre HEOOXOIUMOI0 YUCIIa U3MEPEHUIL.

©oOoNoORwDdDE

O06paboTka SKCIEPUMEHTAIBHBIX JTAHHBIX

[EN
o

. City4aiiHble BEIMYUHBI U UX XapAKTEPUCTHUKHU.

[EEN
[EEN

. (I)YHKI_II/IH 1 TNIOTHOCTL paclpCACICHUA CJ'Iy‘-IB.fIHBIX BCJIIMYMH.

[EEN
N

. ITapameTpsl pacnpeaeneHust CIy4aifHbIX BETUYMH.

[EEN
w

. HopmaiibHBIN 3aK0H paclpeesieHus..

[EEN
SN

. CBolicTBa HOPMAJIBHO pacIpeeIeHHON cilydaiiHoi BennuuHbl X. [IpaBuio Tpex curm.

[EEN
a1

. MeTozb! OLIEHKH TapaMEeTPOB pacIpeleICHHUS.
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ToueuHas u UHTEpBaIbHAs OLIEHKA [TAPAMETPOB PACIIPEICIICHNUS.

OnenuBanue ¢ MNOMOIIBIO JOBEPUTEIBHOTO MHTEPBAIIA.

Pacnpenenenue CtbrosieHTa.

Craructuueckast mpoBepKa rMIoTes.

OtceB rpyOBIX OTPENTHOCTEH.

AHanu3 3KCIEPUMEHTAIbHBIX JaHHBIX

OrneHka NOrpelHOCTH IPU MPSIMBIX U KOCBEHHBIX U3MEPEHUSX.

CyMmmapHas norpenrHocTb U3MEpPEHUM.

VY4eT NOrpeHOCTH B 3alIMCH OKOHYATEJIBHOTO PE3y/IbTaTa U3MEPEHUS.

C Kakol 1LeIpl0 B OKOHYATENIBHBIM pE3ylbTaT MHOTOKPAaTHOIO H3MEPEHUS BBOIAT
koa(durment CtprogeHTa?

Kak koam4ecTBeHHO OlIEHUBAIOT TPUOOPHYIO MOTPEIIHOCTH?

Kakum o00pa3oM HaxomaT CyMMapHYI [OTPEIIHOCTb OKOHYATEJIbHOIO pe3yJbTaTa
U3MEPEHUS, YUUTHIBAIOIIYIO IPUOOPHYIO OTPEIIHOCTD?

[lepeuncnure npaBuiia OKPYIJIEHHUS M 3aIUCH OKOHYATEJIBHOTO pe3yibTaTa U3MEpPEHUs B
CTaHJapTHOH popMme.

Kakyro Mozenp HCIONIb3yeT METOJ HAauMEHBIIMX KBaJIpaToB M KAaK OHA CBsA3aHa C €ro
HazBaHueM?KakoB ainroputm metoaa?

C Kaxoi LebIo NIPOBOAAT CTATUCTUYECKUI aHAIIU3 PE3YJIbTATOB KCIIEPUMEHTA?

Kakas cymectByer cBsi3pb Mexay Kodpdumuentamu CThIOIEHTa H  COOCTBEHHO
pactpenenenuem CteroneHta?

Onummre mnpoueaypy CTaTUCTHUYECKOTO CpPaBHEHUSJBYX 3HAYCHUH OJHOW U TOH XKe
MOCTOSTHHOW BEJTMYMHBI, TOJIyY€HHbBIX B HE3aBHCUMbIX U3MEPEHUSX.

Kak npoBepuTh runoTe3y 0 COBMAJEHUH JIBYX HE3aBUCHUMBIX CPEHUX BEIUYUH?

Kak npoBepuTh runoTesy o JINHEHHOCTH HKCIIEPUMEHTAIBHO MOJy4YEHHONW 3aBUCUMOCTH?
[Tepeuncnure OCHOBHBIE TPEOOBaHMSI K BEICHUIO JJaOOPATOPHOIO JKypHaJla U 0(hOpMIIEHHUIO
HAy4yHOT'O OTYETa.

Kakumu cpeacTsamMu n3MepeHuil BO3MOKHO U3MEPEHUE TEMIIEPATYPhI?

Kakumu cpeactBamMu n3mMepeHuil BO3MOYKHO U3MEPEHUE MacChl?

Kak mpoBonsiTcsi 00beMHBIE H3MEPEHUS?

Kakwue cy1iecTByroT cpeficTBa JIUHEHHBIX U YTIIOBBIX U3MEPEHUN?

Kakue npumeHs0TCs HeTpaAUIIMOHHBIE CIIOCOOBI U3MEPEHHI?



14

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHUSI POCCUIICKOM OEJNEPALINN
PEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUE
BBICIIET'O OBPA30OBAHUSA

«MOCKOBCKHH TTOJINTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUI1 TTOJIUTEX)

®akynpreT XTub Kadenpa TexHuka HU3KHX TeMIepaTyp
Huctumiuna IllnannpoBanne, 00padoTka U aHAJIM3 IKCIIEPUMeEHTA
Hanpasnenue 16.04.03

Kypc 1 rpynma 224-551, ¢popma oOydeHus ouHas

DK3AMEHAIIMOHHBII BUJIET Ne 1.

1. HopManbHbBIN 3aKOH pacripeneacHusl.
2. OtceB TpyOBIX MOTPEIIHOCTEH.
3. IloHsiTHE SKCIIEPUMEHTA.
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K npomexyTo4yHOH aTTecTalyy JOMYCKAOTCS TOJBKO CTYICHTHI, BHIIOJIHUBIIKE BCE BHIbI
y4eOHOI paboThl, MpeIyCMOTpPEeHHbIE pabodeil mporpammoil nmo aucumiuimae «[lnmaHnupoBaHue,
00paboTKa U aHAIN3 SKCIIEPUMEHTAY.

Ixana
OLleHUBaHUA

Onucanue

BreimonHensl Bce BuAbl y4eOHOW pPabOThI, MPeryCMOTPEHHbBIE Y4eOHBIM
wi1aHoM. CTyIeHT IE€MOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUM, HaBBIKOB
NPUBEJCHHBIM B Ta0IMIAX IOKa3aTeiel, omepupyer mpuoOpeTeHHBIMU
OtinyHO 3HAHUSAMH, YMECHUSAMH, HAaBbIKAMU, IPUMEHAET UX B CUTYalUsAX HMOBBILICHHON
cioxHocTu. [Ipy 3TOM MOryT OBITH JONYIIEHbl HE3HAUUTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPyIHEHUS NIPU AHAJUTUYECKUX OIEpaLUsiX, IEPEHOCE 3HAHUN
Y YMEHUI Ha HOBBIE, HECTAaHIAPTHBIEC CUTYaALUH.

BreimmonHensl Bce BHIBI yu4eOHOW palOTHI, MPENyCMOTPEHHbIE Y4eOHBIM
X wianoM. CTyIeHT JEeMOHCTPUPYET HEMONIHOE, MPaBUIBHOE COOTBETCTBHE
OpOIILIO . . .

3HAHUU, YMEHUH, HaBBIKOB MPUBEICHHBIM B TaOIHMIIaX MoKa3aTesei, Tnbo eciu

[P 3TOM OBLIN IOMYLIEHBI 2-3 HECYIIECTBEHHBIE OMINOKH.

Beinmonnensl Bce BuAbl yuyeOHOW paboOThl, MPeLyCMOTPEHHbIE Y4eOHBIM
VYnosnerBopu- |miaaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, B KOTOPOM OCBEIIIEHA

TEIbHO OCHOBHas1, HauboJiee BakHas 4acTh MaTepuaa, HO IpU 3TOM JIOMYIIEHA OJlHA
3HAUUTENbHAs OIMOKA UM HETOUHOCTb.

He BbinosiHeH oauH uiu Gojiee BUJOB yuyeOHON pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM 1aHOM. CTyJI€HT JEMOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHUIA,
HeynosnerBopu- |yMeHu#, HaBBIKOB NPHUBEJIEHHBIM B TaOMUIaX IOKa3aTelel, JOMyCKarTCs

TEIBHO 3HAYUTEJbHbIE OIMOKH, MPOSABISAETCS OTCYTCTBUE 3HAHUM, YMEHMH, HABBIKOB
IO PsIy MOKAa3aTesel, CTYAEHT UCIBIThIBAET 3HAUUTEIbHBIE 3aTPYIHEHUS IIPU
OIIEpUPOBAHNH 3HAHUSMHU U YMEHUSAMU IPU UX NIEPEHOCE HA HOBBIE CUTYaLINN.




