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1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

(opmupoBaHHE y 00YdYaAIOIIUXCSI OCHOBHBIX IPEICTABICHHH O MAaTEMaTHYeCKOW TEOPHU 3KCIEPUMEHTa,
NpruOOpeTeHNE HABBIKOB IUIAHMPOBAHUS SKCIEPHMEHTOB M IPHUEMOB OOpabOTKH MX PE3yIbTAaTOB ML

1 M3y4YCHUs] CBOWCTB HCCIEAYEMbIX OOBEKTOB, OICHKH BIHMSHUS HAa HHUX Pa3IH4YHbIX (PAKTOPOB, MOHCKA
ONTHUMAJIbHBIX [IAPAMETPOB
1.2 3agaumn AMCHHIIIHHEI
1 nepeaada OO0yYaroNUMCS TEOPETHUYSCKUX OCHOB IUIAHUPOBAHUS SKCICPUMEHTA C IMOMOINBIO METOJIOB

JUCIICPCUOHHOI'0 U pErpC€CCUOHHOr0 aHaJin3a

2 o0y4eHNe YMEHHUIO IPUMEHSTH MTOJyICHHbIC 3HAHNS Ha MPAKTHKE

1.3 Ilesi> BocHMTaHKS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

HayuHo-00pa3oBarenbHOE BOCIUTaHHUE 00YUaIOIUXCS

Lens Hay4HO-00pa30BaTENFHOTO BOCIUTAHUS — CO3JAHHME YCIOBWH [UIA pealH3allid HaydIHO-00pa30BaTEIHHOTO
moTeHIMa a o0yJaromuxcs B hopMe HaCTABHUIECTBA, THIOTOPCTBA, HAYIHOTO TBOPUECTBA.

Lenb gocTruraeTcs mo Mepe pemeHns B €IHHCTBE CICAYIONINX 3a/1a4:

— (dopMupoBaHHE CHUCTEMHOTO U KPUTHYCCKOTO MBIIUICHHS, MOTHBAIMH K OOYYCHHUIO, Pa3BUTHE HHTEpeca K
TBOPUYECKON HAYYHOU AESTETHbHOCTH;

— CO3JIaHMe B CTYACHYECKOH cpesie aTMOC(ephbl B3aUMHOU TPEOOBATEIBHOCTH K OBJIAJICHUIO 3HAHUSIMH, YMCHUSIMH U
HaBbIKAMU;

— TOMYJISIpU3AIHsl HAYYHBIX 3HAHHUH CPEH 00yUYarOIINXCs;

— COZ[CI‘/‘ICTBI/IG ITOBBILILICHU IO HpI/IBHeKaTCHLHOCTH HayKI/I, noz[)lepmka Hay‘IHO-TeXHI/I‘-IeCKOFO TBOp‘I@CTBa;

— CO3IaHWE YCIOBHU U TOJYYEeHHS OOyUYAIOIIMMHUCS IOCTOBEPHON WH(POPMAIUM O TEPEAOBBIX MOCTIKCHHAX WU
OTKPBITUSAX MHPOBOH M OTCYECTBCHHOM HAyKW, IOBBINICHHUS 3aMHTEPECOBAHHOCTH B HAyUYHBIX IMO3HAHUAX 00
YCTPOWCTBE MHpPa U OOIIECTBA;

— COBCpIICHCTBOBAHWC OpraHM3allMd H IUIAHUPOBAHHUSA CAMOCTOSTEIBHOH paboOThl  OOyYarommxcs  Kak
00pa30BaTeNFHON TEXHOJIOTHHN (POPMHUPOBAHUS OYIYIIErO CICIHAIICTa ITyTeM WHAWBUAYAIGHOW IMO3HABATEIHHON U
HMCCIIEIOBATEIILCKOM e TEIbHOCTH

[TpodeccronanbHO-TPYAOBOE BOCIIUTAHUE 00YJaIOMUXCS

Ienp npodeccrHoHaNIBEHO-TPYIOBOTO BOCHHUTAHK — (JOPMHUPOBAHUE y 00YJAFOIIUXCSA OCO3HAHHOMN MPOeCCHOHATBHOMN
OpuCHTAalluM, MNOHUMAaHUA O6H16CTBCHHOFO CMBICJIa Tpyaa M 3HAYUMOCTHU €Tro JJId ce6;1 JIMYHO, OTBCTCTBCHHOIO,
CO3HATEILHOTO M TBOPYECKOTO OTHONICHUS K OyAyIied JesTelbHOCTH, MPO(EeCCHOHAILHOU ITHKH, CIOCOOHOCTH
MPEABUACTh W3MEHEHHS, KOTOPbIE MOI'YT BO3HHUKHYTH B MPO(GECCHOHATIBHOW NESITENbHOCTH, U YMEHUIO paboTaTth B
HN3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/A.

[enpb qocTHraeTes MO MEpe PEIICHUs B €MHCTBE CIICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHO# podeccuu;

— BOCIHTAHHE YECTH, TOPAOCTH, TIOOBU K MPOGECcCUH, CO3HATEIHLHOIO OTHOLICHUS K MPO(eCCHOHATHHOMY Oy,
MOHUMAEMOMY KaK JIMYHAsi OTBETCTBEHHOCTh M 00SI3aHHOCTD;

— (opmupoBaHKe NCHX0JIOTUH NpodeccroHaa;

— ¢opmupoBanue MpoheCCUOHATBHOM KyIbTYPHhI, 3ITUKU MPO(ECCHOHATLHOTO OOIICHNUS;

— (OpMHUpOBaHHE COLMATIBHON KOMIIETEHTHOCTH U JPYrUe 3a7a4yl, CBsI3aHHbIE C UMHDKEM NPO(ECCH U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OI1IOI1T \ bnok 1. Iuctmrumasl / Yacts, GopMupyeMasi yuacTHUKaMU 00pa30BaTeNbHbIX OTHOIECHUI

2.1 lncuMnjMHbl ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CUMIIIMHbI

b1.B.Z1B.02.01 Teopwust HaIeKHOCTH

b1.B.JIB.06.01 OCHOBBI TEXHUYECKON JUATHOCTHKHU

b1.B./IB.13.01 BusyanbHbIi 1 ONTHYECKUIA KOHTPOJIb

b1.B.JIB.15.01 Axyctudeckuii u yapTpa3ByKOBOH KOHTPOJIb

b1.B./IB.16.01 PagroBoiHOBO# KOHTPOJIb

OO WN -

B52.0.02(IT) [TpousBoacTBEHHAS - TPOU3BOJICTBEHHO-TEXHOIOTHUECKAS

2.2 lIﬂClll/ll'lJ'll/ll-[l)l U NMPAKTHKHU, JIl KOTOPbIX U3YUCHUE JAHHOM JUCIHHUIJINHBI
HeOﬁXOlIﬂMO Kak npeamecrpymuiee

b1.B./IB.17.01 TemnnoBoi KOHTPOJIb

b1.B.JIB.19.01 KoHTpOIh MPOHUKAIONUMH BEIIECTBAMH

b1.B.Z1B.20.01 DnekTpoMarHuTHBIA KOHTPOJIb

b1.B./IB.21.01 Texnuueckasi IMarHOCTHUKa Ha JKEJIE€3HOJIOPOKHOM TPAHCIIOPTE

Bb2.0.05(I1x) [Ipou3BoacTBeHHAS - IPEIAUIUIOMHAS IPAKTHKA

b3.01(J) INoaroroBka K Mporneaype 3alThl BBITYCKHOH KBATH(UKAINOHHON paboThl

~Noog_WN -

b3.02(/]) 3amuTa BRIMYCKHOM KBaIM(UKAINOHHON paboTHI

3 IINTAHUPYEMBIE PE3YJIbTATBIOBYYEHMUS 11O JUCIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJBbBTATAM OCBOEHUSA




OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon n Kon u HammMeHoBaHHe
HaNMMeHOBaHHe HHAMKATOPA J0CTHKEHUS
KOMIIETEHIHH KOMIIETEHIINH

IInannpyemMsle pe3yJbTaThl 00y4eHUSs

TIK-2 Cnocoben

[IK-2.1 Opranu3oBbIBaeT
paboTy 1Mo KOHTPOIO TOYHOCTH
000pyIOBaHHUS B KOHTPOIIO
TEXHOJIOTHYECKON OCHACTKH C

3HaTh: METOMBI IUTAHUPOBAHHUS FKCIICPUMEHTOB 10 KOHTPOJIIO
TOYHOCTH 0GOPYAOBAHHUS M TEXHOJIOTHIECKOW OCHACTKIL,
croco0bl 00pabOTKH pe3yIbTaTOB SKCIEPHMEHTOB

YMeTh: MIaHupOBaTh U MPOBOANTH SKCIIEPUMEHTHI IO KOHTPOITIO
TOYHOCTH 000PYAOBAHUS M TEXHOJIOTHIECKOH OCHACTKH U
BBIIIOTHATh CTATHCTHYECKYIO 00pabOTKy MX pe3yIbTaToOB

OpraHU30BBIBATH BBISIBJICHHEM IIPUYIHH Opaka B
Brnaners: criocoOHOCTBIO K OpraHU3aluK PadoT MO KOHTPOJIIO
paboThl 110 MPOU3BOJICTBE MPOAYKIMN .
KOHTPOIIO TOYHOCTH 000PYAOBaHUS M KOHTPOIIO TEXHOIOTHYECKOM
P OCHACTKH
KavyecTna
IPOMYKILHH B [IK-2.2 OpranusoBbIBaeT 1 3HaTh: METO/Ibl IUTAHUPOBAHUS IKCIIEPUMEHTOB IS BBISBICHUS
KOHTPOJIPYET paboTy 1o NPUYMH BO3HUKHOBEHHS PEKIaMaliu
TIOJIpa3/ieIeHUN

MPEIOTBPAIIECHHIO BHITYCKa
OpakoBaHHOW MPOIYKINH C
pa3paboTKOM HOBBIX METOIUK
TEXHUYECKOTO KOHTPOJIS
KauecTBa IPOAYKIUH

Vmertsb: TUTAHAPOBATh U MPOBOAUTH DKCIICPUMEHTEI 110
BBISIBJICHUIO BO3MOKHBIX IMTPUYXH BO3SHUKHOBCHH A PCKIaMaliun

Braners: criocoOHOCTBIO K OpraHu3aluy padoT Mo
MPEOTBPALICHUIO BRIITycKa OpaKOBaHHOM MPOIYKLIUU

TIK-3 Cnocoben

3HaTh: METO/IbI INIAHUPOBAHUS SKCIIEPUMEHTOB TI0 BBISIBJICHHUIO
(hakTOpOB, BIUSAIOUINX HA PE3YJIbTAThl HEPA3PYILAIOIICTO
KOHTPOJISI ¥ IOUCKY ONITUMAIIBHBIX YCIIOBHI €T0 BHITIOTHEHHUS;
MOKa3aTeIn KadyecTBa METOIOB H METOAHUK U3MEPEHUH U

pa3pabaTbIBaTh 6
TEXHOTOTHYIECKYIO CIoCo .LI UX OTIPENICICHUs
11 HOPMATHBHYIO [1K-3.1 Pa3zpabarsiBaet YMeTh: INIaHUPOBATh U IPOBOAUTH SKCIIEPUMEHTSI 110
JOKyMEHTAIIHIO, TEXHOJIOTHYECKYIO U COBEPIICHCTBOBAHMIO MCTOAMK 1 BHEIPCHHIO MHHOBALIOHHBIX
BHCPATH HOPMATHUBHYIO JOKYMCHTAIIMIO | TEXHOJOTHH Hepa3pyIIaloIero KOHTPOIs; 00padaThIBaTh
unrosaunonsye | 1° HEPAspyLaromemy SKCIICpUMCHTANBHEIC JaHHBIC, aHATH3UPOBATH TOTyICHHBIC
paspaBoTKH B KOHTPOJIO KOHTPOIUPYEMOTO Pe3ybTATHI H HCTIOMB30BATH MX MPH COCTABICHHH
oOMACTIH 00BeKTa TEXHOJIOTHYECKOW N HOPMATHBHOHN TOKYMEHTAIIUI
Bnagets: cnocoOHOCTHIO pa3pabaThiBaTh TEXHOJIOTHUECKYIO U
Hepa3pyIIafoIIero
KOHTPOJIS HOPMAaTHBHYIO TOKYMEHTALNIO, BHEIPATh HHHOBAIIMOHHBIC
pa3paboTKu B 00JacTH Hepa3pyIIaIoIIero KOHTPOJIS Ha OCHOBE
9KCIIEPUMEHTANBHBIX HCCIICIOBAHUH, TPOBEACHHBIX 110
COCTaBJICHHOMY IUTaHY
4 CTPYKTYPA U COAEPKAHUE JUCHHUITJIMHBI
Ounas ¢opma *Kon
Kox HaumeHoBaHue pa3/e/i0B, TeM M BHI0B PadoT Cemecrp Hacwt ;:ST““';:::E:
Jex Hp JIa6 cp KOMIIETCHIIUMH
1.0 | Pa3gen 1. BBenenne, INIaHUPOBaHHE IKCIIEPHMEHTOB 10O
cxeMe ANCIEPCHOHHOTO AHAJIN3A.
11 | Tema 1. IlpenmeTr MaTeMaTHUYeCKOH CTATUCTUKA U 7 2 2 TIK-2.1
OCHOBHBIE €€ 3a1a49u T1IK-2.2
1.2 | Tema 2. OcHOBBI IUTAHUPOBAHHS IKCIEPHUMEHTOB II0 CXEME 7 6 4/4 6 [K-2.1
JIMCTIEPCUOHHOTO aHAJIN3a I1K-2.2
1.3 | JlaboparopHas pabota 1. Hcnonp3oBanue
onHO(aKTOpHOTO H JBYX()aKTOPHOTO JUCIIEPCHOHHOTO 7 6/6 4 [K-2.1
aHanM3a JUIsl ONEHKW BIIMSHUS (AKTOPOB HA W3MEpsEMbIC I1K-2.2
napameTpsbl
2.0 | Pazzen 2. OcHOBBI KOPpPeJSINHOHHO-PErpPecCHOHHOIO
aHaIn3a MaTeMaTH4YecKOro  IUIAHUPOBAHUSA
IKCIEepPHMEHTA.
2.1 Tema 3. Cratuctuka nuHeiHbIX cBsi3ed. Koppensuus 7 2 212 4 gﬁ:g;
2.2 | Tema 4. TlocTpoeHne HETHUHEHHBIX 3aBUCHMOCTEH MEXIy 7 2 22 4 IK-2.1
JIBYMsI [IepEMEHHBIMHA METOJIOM HAaMMEHBUIMX KBaJPaTOB [1K-2.2
2.3 | JlaboparopHas pabora 2. Anmpokchmainus 3aBHCHMOCTH K2 1
JIByX NIEPEMEHHBIX YpaBHEHHEM MPSAMOU JMHWM M OLECHKA 7 212 2 HK-2.2
ee JJOCTOBEPHOCTH
2.4 | Tema 5. MaremaTtnueckoe IUIaHHPOBAHUE SKCIEPHMEHTA. 7 2 2/ 4 [K-2.1
[MonHb1i (haKTOPHBIN SKCTIEPUMEHT [K-2.2
2.5 | Tema 6. JIpoOHbIi (haKTOPHBIA JKCIEPUMEHT M YCIOBMS 7 4 212 4 TIK-2.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas ¢opma *Kon
K Yacsl MHIMKATOpa
ox HanmeHoBaHmne pa3zeioB, TEM H BU/10B paﬁOT Cemect OCTHMKEHHSL
P Jlex Hp J1a6 cp l?OMHeTeHIll/ll/l
€ro MOCTaHOBKH IK-2.2
26 Tema 7. ITonck onTUManbHBIX XapaKTEPUCTHK 00BEKTOB 7 2 4 gﬁ:gé
2.7 | JlabopatopHas  pabdora 3. IlocraHoBKa  MOJHOTO K21
IBYX(paKTOPHOTO OKCIEpUMEHTa ©  00paboTka  ero 7 212 4 HK-2.2
pe3yIbTaTOB '
3.0 | Pazgen 3. [InanupoBaHue IKCIEPUMEHTOB II0 OLIEHKe W
KOHTPOJII0 Ka4eCcTBa pe3yJbTaTOB H3MepPEeHHI.
3.1 Tema 8. Merposorniyeckie XapakTepUCTHUKH PE3yJbTaTOB IK-2.1
ks Pacrep besy 7 2 4 | TIK-2.2
M3MEPEHUI K-3.1
3.2 | Tema 9. [ImaHBl SKCIEPUMEHTOB II0 OLEHKE ITOKa3aTeneit [K-2.1
MPEUU3UOHHOCTH u MPaBUIBHOCTHU pe3yIbTaToB 7 4 2/2 4 [K-2.2
U3MepeHuit IK-3.1
3.3 Tema 10. OueHka W KOHTPOJb TOYHOCTH PE3YJIbTaTOB MK-2.1
Tt P pesy 7 2 3 | TK-22
MU3MEPEHUH K-3.1
3.4 . [K-2.1
JlabopaTtopHast paborta 4. Onpez[eneHUI/Ie nokaszaresiei 7 4/a 3 MK-2.2
MPEIU3NOHHOCTH PE3yIbTaTOB H3MEPEHUH K-3.1
dopma MPOMEKYTOUHOH aTTECTAN — 3a4eT 7
Htoro vacos (0e3 yuéTa 4acoB Ha IMPOMEKYTOUHYIO 28 | 14/14 | 14/14 | 52
aTTeCTaIlUIo)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS
TEKYIIETO KOHTPO.JIS YCIEBAEMOCTH M IMTPOMEKYTOYHOM
ATTECTALIMHM OBYYAIOIUXCS MO JUCHMUIIINHE

@DOHJI OLEHOYHBIX CPEACTB U1 IPOBEIEHUSA TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUYHOM
aTTecTallMy N0 JUCUUILIMHE 0(opMIIeH B BHJE npuiokeHus Ne 1 k paboueii nmporpaMmme TUCHUILIMHBI M pa3MelieH B
SJIEKTPOHHOH WH(POPMAIMOHHO-00Pa30BaTENLHOM Cpelle YHHUBEPCUTETA, JTOCTYMHOW OOydaromeMycst 4epe3 ero
JIMYHBIN KaOUHET

6 YYUEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHoBHas JIUTEpaTypa

Kon-Bo 3x3.
Bubnuorpadudeckoe onrcaHue B Oubinorexe/
OHJIAliH
Aobpamosa, 1. B. Teopus miaHupoBaHus YKCIIEPUMEHTa : yaeOHoe mocodue / U. B.
6.111 Abpamoga, 3. B. Illunoa. — Comukamck : CI'TIN ¢wmmman [ITHU, 2020. — 157 c. Ornaiis
e — URL: https://e.lanbook.com/book/264287 (mata obpamenus: 18.03.2026). —
TeKcT : 3JIEKTPOHHBIA.
6.1.2 JlonoJHATEIbHAS JUTEPATYPA
Kon-Bo 3k3.
Bubmmorpaduueckoe onrcanue B Oubnmorexe/
OHJIAlH
T'edan, I'. [I. OcHOBBI Teopuu dKcTiepuMeHTa : yaebHnoe mocobue / I'. JI. T'ecban, H.
6.12.1 K. IIupsesa. — Upkytck : UpI'VIIC, 2017. — 136 ¢c. — URL: Omnnaiis
o https://e.lanbook.com/book/134675 (mata obpamenus: 18.03.2026). — Tekcr :
3JIEKTPOHHBIN.
I'uccun, B. U. [Tnanuposanue skcriepuMeHTa 1 00paboTKa pe3yabTaToB : yueOHoe
nocobue / B. W. 'mccu ; PocToBCKwiA TOCYapCTBEHHBIH S KOHOMUYECKUN
yausepcuteT (PUHX). — PocroB-na-Jlony : U3natenscko-nonurpadhuaeckuit N
6122 xomrutexc PTDY (PUHX), 2018. — 131 ¢. — URL: Onnaitn
https://biblioclub.ru/index.php?page=book&id=567016 (mnaTa obpaieHus:
19.03.2026). — TeKCT : 3JIEKTPOHHBIH.
6.1.2.3 [TnanupoBaHue SKcIepuMeHTa 1 00paboTKa ero pe3yabTaToB : yueOHoe mocooue / Onnaitn




coct. b. T. Baiicosa ; coct.: b. T. BaiicoBa [u ap.]. — Omck : Omckuit
rocynapcTBeHHbIi yHuBepcuteT uM. .M. JlocroeBckoro (OMI'Y), 2024. — 88 c.
— URL: https://biblioclub.ru/index.php?page=book&id=719598 (zata obparueHusi:
19.03.2026). — TeKcT : 3JIEKTPOHHBII.

6.1.3 YueOHO-MeTOAMYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOATEIbHOI pa0doThl 00y4aIOIINXCH)
Komn-Bo 3k3.
Bubmmorpaduueckoe onrcanue B Oubnmoteke/
OHJIAWH
KapnykoBa, O.M. MeTtoaudeckue yKa3aHus 10 U3yYEHUIO TUCIUIIITHHBI
Bb1.B.JIB.11.01 IInanupoBaHue HAy4HOTO HKCIIEPHUMEHTA 110 HAIPABJICHUIO
6131 noarotoBku 12.03.01 IIpubopocrpoenue, npoduas [Ipubopsr 1 METOIBI KOHTPOJIS Ornaiin
R kagectBa u quarHocTuky / O.M. Kapmykosa; UpI'YIIC. — Upkytck : UpI VIIC,
2023. — 14 c. - Texkct: anexkTponHsIii. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_69800 1400 2026 1 signed.pdf
6.2 Pecypchbl nH(pOpMaIMOHHO-TEJIeKOMMYHHKAINOHHOI ceTn « UHTepHET»
6.2.1 Hayunas snekrponHas 6ubnunoreka eLIBRARY.RU — https://elibrary.ru/
6.2.2 DNeKTPOHHO-ONONNOTEYHAs CHcTeMa «Y HUBEpPCHUTETCKas OMOnInoTeka oHIaiHy, https://biblioclub.ru/
6.2.3 DneKTpoHHO-0ubIMoTeuHas cucteMa «O6pasoBaTenbHas miathopma FOPAW Ty, https://urait.ru/
6.2.4 OnexTpoHHO-OnONMHoTeYHas cucteMa «M3narenscTBo JlaHby, https://e.lanbook.com/
6.3 IlporpammHoOe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue
6311 Microsoft Windows Professional 10, rocymapctBenHblii KoHTpakT oT 20.07.2021  Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocynapctBennsiit koHTpakT oT 20.07.2021 Ne 0334100010021000013 -
FoxitReader, CcBO0OOTHO pacmpocTpaHsieMoe MPOrPaMMHOE obecrieucHue http://free-
6.3.1.3 . .
software.com.ua/pdf-viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe TpOorpaMMHOE — oOecredueHue
6.3.14 i ;
https://get.adobe.com/ru/reader/enterprise/
Supexc. bpaysep. IlpukimagHoe mporpammuHoe oOecrieueHne obmiero HasHaueHHs, OducHble
6.3.1.5 TIPHIIOKEHUS, TUIEH3H — CBOOOIHO paclpoCTpaHiIeMoe MporpaMMHoe obecriedeHre 1o nurer3un BSD
License.
6.3.2 CnenuaJu3upoBaHHOE NPOrpaMMHoOe o0ecrnieyeHne
6.3.2.1 \ He npenycmotpero
6.3.3 UndopmanuoHHbie cIpaBOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpeHsl
6.4 IlpaBoBble M HOPMATHBHBIE JOKYMEHTbI
6.4.1 ‘ He npexycmoTpenst

7 OHUCAHHUE MATEPUAJIbHO-TEXHUYECKOWM BA3bl,
HEOBXOANMOMU JJIsA OCYIWECTBJIEHUSA YYEBHOI'O NTPOLECCA
1O JMCIUITJIMHE

Kopnyca A, b, B, I', [, E UpI'YIIC nHaxonasTcs mo aapecy r. MpkyTck, ya. UepHsimeBckoro, 1. 15;
xopnyc JI UpI'YIIC waxoautcs — no aapecy r. Upkytck, ya. JlepmonToBa, 1.80

Kommnsrotepusiii kace «APM kadenps! «Pusuka, MexaHuka u nmpubdopoctpoenus» J[-316 s mpoBeaeHust
MIPAKTUIECKUX 3aHATHUH, 1a00paTOPHBIX paboT, TPYNIOBBIX M HHANBHUIYATbHBIX KOHCYJIbTALNMH, KYpCOBOTO
IIPOEKTHPOBAHNUS (BBIOIHEHHS KYPCOBBIX padoT), TEKYIIEr0 KOHTPOJIS M IPOMEKYTOYHOM aTTeCTaIuH.
OcHOBHOE 000pyZI0BaHUE: CIIEIUAIN3UPOBAHHASI MeOEb, KOMITBIOTEPHI C TIOJKIIOYeHHEM K ceTu MHTepHeT,
obecreunBaroniye J0CTyI B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBarensHyo cpeny Upl VIIC, yuebHo-
HaTJsIAHBIE TOCOOMs (TIPe3eHTAlNH, IIJIaKaThI).

VYuebnas ayauropust ['-110 m1s npoBeneHUs JTEKIIMOHHBIX U MPAKTHYECKHUX 3aHATHH, Ta00paTOPHBIX padoT,
TPYNIIOBBIX U HHANUBHUIYaJIbHBIX KOHCYJIBTAIIN, KypCOBOTO MTPOSKTHPOBAHUS (BBIIIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJISl ¥ MPOMEKYTOUHOH arTectanui. OCHOBHOE 000pyA0BaHUE:
CIeMaTn3upPOBaHHAs MeOeIb, MyTbTHMEIHAIIPOSKTOP (IEPEHOCHOM), PKpaH (IIEPEHOCHO), HOYTOYK
(mepenocHoi#). s mpoBereHNs 3aHATHI UMEIOTCS YIeOHO-HaIAIHbIE TOcoOHs (TIPe3eHTAIINH, TUIAKATHI).

[TomenieHus 1J1s1 CaMOCTOSTENIEHOM paOOThI 00YJAIOIIUXCS OCHAIIIEHBI KOMIIBIOTEPHON TEXHUKOM,
MTOIKTFOUYCHHOMN K MH(DOPMAIIMOHHO-TEJICKOMMYyHUKAITHOHHON ceTh «VIHTepHeT», 1 00eceueHbl JOCTYIIOM B
3JIEKTPOHHYI0 HH(OpMaMOHHO-00pa3oBaTenbhyto cpeny Upl YIIC. [Tomemenus ais cCaMOCTOSTENNbHO I
paboThl 00YJArOIIUXCSI:

— YHTAIbHBIC 3aJIBI;

— y4eOHbIe 3a7bl BEIYUCTUTENbHOM Texaukn A-401, A-509, A-513, A-516, 1-501, 1-503, J1-505, 1-507;

— MOMEIIEHHS JUIS XPaHEHUsI ¥ TPO(QHIIAKTHIECKOTo 00CTy )KUBaHMs yaeOHoro obopynoBanus — A-521




8§ METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA
11O OCBOEHMIO TN CIMIIJIMHBI

Bun yuebHoM
JIEATEIILHOCTH

Opraanzanus yaeOHOH IesSTeTbHOCTH 00yJaromerocs

Jlexkumsa

Jlekums (ot nmatuHCKOrO «lection» — YTeHHE) — BHUI ayAUTOPHBIX Y4YeOHBIX 3aHSTHIL.
Jlexmms: 3akianbIBaeT OCHOBBI HAYYHBIX 3HAHUI B CHCTEMAaTH3UPOBAaHHOH, MOCIEJOBATEIBHOM,
00001eHHON (opMe; pacKpbIBaeT COCTOSIHUE W TIEPCHEKTHBBI PAa3BUTHS COOTBETCTBYIOIIEH
o0ylacTi HayKH W TE€XHHUKH; KOHIICHTPHUPYET BHUMAaHHE OOYdYaIOIIMXCs Ha Hanboyiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET ITO3HABATEIbHYIO aKTHBHOCTH 00YJaIOIINXCS.

Bo BpeMs IJEKIIMOHHBIX 3aHATHH OOyJaromuiicss OOKEH YMETb CKOHICHTPHPOBATH
BHIMaHHME Ha HM3Y4acMbIX HpoOJeMax W BKIIOYHTH B paboTy Bce BHIBI IAMATH: CIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JABHUTIaTENIbHYIO. J[J1 3TOro Bech Marepual, u3JaracMblii IPEernoaaBaTeseM,
o0ydJaromeMycsi HEOOXOAMMO KOHCHEKTHpOBaTh. Ha MONAX KOHCIEKTa CIEAyeT IOMEeJaTh
BOIIPOCHI, BBIICIICHHbIE OOYdYalOIUMCsl Ui KOHCYJIBTallMM C THperojaBareieM. BbIBoapbl,
MOJydYeHHbIe B BHJE (DOPMYN, PEKOMEHIyeTCs B KOHCIIEKTE IOJYEPKHBATh WIH OOBOAWUTH
paMKoii, 4TOOBI JIy4llle 3arOMUHAINCH. [101€3HO COCTaBUTH KPAaTKHH CIIPaBOYHHK, COJEPKALINN
oIpezieIeHus BaKHEWIINX MOHATHH Jekiuu. K KaxkaoMy 3aHATHIO clielyeT pa3zo0paTh Marepuai
npeasiaymieit neknuu. M3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKIMH, CIlexyeT
HEePEXOJNUTH K CIETYIOIIEMY BOIIPOCY TOJIBKO B TOM CIIydae, KOrJa XOpOIIO YCBOEH IpeIblayIIuii
BOIIpOC. Psii BOIPOCOB AMCIMIUIMHBI MOXET OBITh BBIHECEH Ha CaMOCTOSTEIBHOE H3YYCHHE.
Takoe 3agaHue TpeOyeT OIEPaTHBHOTO BBHINOJNHEHMS. B KOHcmekre Jeknuid HeoOX0oIuMo
OCTaBUTb MECTO JUIS OCBEIICHHS YHOMSHYTHIX BONpocoB. OO0O3HAauMTH BOIPOCH], TEPMHHBI,
Mmarepuas, KOTOpPBIH BBI3BIBACT TPYIOHOCTH, IOMETUTh U TIONBITATBECS HANTH OTBET B
pekoMeHayeMoii nureparype. Ecnm camocTosTenbHO HE ymaeTcs pa3oOparbcs B MaTepHaie, TO
HEo0X0AUMO C(OpMyIHpPOBaTh BOIPOC M 3aJaTh IPENOAABATENI0 Ha KOHCYNbTAllMU, Ha
MPaKTUYCCKOM 3aHATUHN

IIpakTnueckoe
3aHATHC

[IpakTHyeckoe 3aHATHE — BUA ayAUTOPHBIX YUCOHBIX 3aHATHH, IleJICHANpaBlIeHHAs (popMa
OpraHM3ay y4eOHOro mpolecca, IIPU pealn3alui KOTOpOH 00ydaromuecs 10 3aJaHuio U 0
PYKOBOJCTBOM MPEMNOAABATENS BBINOIHAIOT MpaKTHYeckWe 3amaHus. [IpakThdeckue 3amaHus
HalpaBJeHbl Ha YyIIIyOJleHHE HAYYHO-TEOPETHYECKUX 3HAHUH M OBJIAJACHUE ONpEIeICHHBIMU
MeToJaMu paboThl, B MPOILIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHHUSI M HABBIKH BBITIOJIHEHHS TEX
WIM HMHBIX y4eOHBIX JEWUCTBHMH B naHHOW cdepe Hayku. [IpakTHueckue 3aHATHS Pa3BHBAIOT
Hay4yHOE MBIIUICHUE ¥ PEYb, MO3BOJIAIOT MPOBEPHUTH 3HAHMS OOYYAIOLIMXCS, BBICTYNAIOT Kak
Cpe/CTBa OIIEPaTUBHOM 0OpaTHOM CBSI3M; LIEJIb MPAKTUUECKUX 3aHATUH — YIIyOJsiTh, PACIIUPAITH,
JIeTAIM3UPOBATh 3HaHMs, TOJyYeHHbIE Ha JIEKLUH, B 0000LIeHHON (opme M comelcTBOBaTh
BBIPa0OTKE HABBIKOB NPO(ECCHOHATBLHOM JeATeTbHOCTH.

Ha mpakThueckux 3aHATHSAX TOAPOOHO pPaccMaTpPHBAIOTCS OCHOBHBIE — BOIIPOCHI
JUCIUIUIMHBI, pa30uparoTcss OCHOBHBIE THMNBI 3amad. K KakXIOMy NPakTHYeCKOMY 3aHITHIO
ClefyeT 3apaHee CAMOCTOSTEIbHO BBINOJHUTH JAOMAIHEE 3aJaHHe M BBIYYUTH JICKIUOHHBIN
Mmarepual K cieayronieid teme. CucTeMaTHYecKoe BHIITOJTHEHUE JIOMAITHUX 3a/laHui 00s3aTelIbHO
U SBISIETCSI BOXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIMM YCHEITHOMY YCBOCHUIO TUCIUIIIMHBI

JlabopaTtopHas
pabora

OCHOBHOW IENbI0 JTA0OPAaTOPHBIX PAa0OT SBISAETCS TEOPETHYECKOEe OOOCHOBAHHE,
HATJBITHOC W/WITM  SKCICPUMEHTANBHOE IOJNTBEPXKACHUE W/WIM TIPOBEPKA CYIIECTBEHHBIX
TEOPETHICCKUX TOJOKECHUH (3aKOHOB, 3aKOHOMEPHOCTEW) aHaJ N3 CYIIECTBYIOIIUX METOIUK U
METOAOB WX peanm3anud W T.4. OHH 3aHAMAIOT TPEUMYIIECTBEHHOE MECTO MPH H3YYCHUHU
JTUCHUTUIAH 00S3aTebHOW YacTH M YacTH, (OPMHPYEMOH YYacCTHHUKAMH 0O0pa30BaTEIBHBIX
oTHOIIeHui bioka 1.

Hcxops u3 uenu, cojepkaHueM Jab0paTOpHBIX padoT MOTYT OBIT!

- DKCIICPUMEHTAJIbHAS IIPOBEPKa (GOPMYII, METOIUK PacUeTa;

- TIPOBEJICHWE HATYpHBIX M3MEPEHH CBOHCTB, pabOUYMX MapaMeTpoOB, PEKHMOB PabOTHI
MIPY TTOMOIITH JIAOOPATOPHOTO 00OPYAOBAHMS /UM CTEHJIOB K MAKETOB;

- O3HAKOMJICHUE, aHAJIU3 U TEOPETUYECKUE BBIKJIAJKU 110 YCTPOMCTBY, IPUHLUITY JEHCTBUS
U crmocobaM OOCTYy)XMBaHHUS —amllapaToB, JeTaled MallliH, MEXaHH3MOB, IIPOIIECCOB,
MPOTEKAONIUX B HUX MPH 3TOM H T.JI.;

- HamsAaHas rpaduyeckas HHTEPIIPETAINs YepTexkKel, cXeM, 00bEMHBIX IMOBEPXHOCTEH U
T.JI., BOCHPOH3BOIMMEIX C TOMOIIBIO CHEIAATU3UPOBAHHOTO POTPAMMHOT0 00CCIICUCHUS;

- UMHTAIMOHHOE MOJICIUPOBAHUE MPOIECCOB, MPOTCKAIOIIUX B CIIOKHBIX XUMHUYECKUX,
(hU3MYeCKHUX, MEXaHHUECKUX, TCKTPUICCKUX U IP. 00BEKTAX;

- HAMBIIHOE IMIPEACTABJACHHWE O paboTe IEepCOHANla KOHKPETHOW OpraHM3allud MU
nonpaszaenenus OAO «PX]I» mocpeacTBOM MOJESIMPOBAHUS MNTATHBIX M BHEMITATHBIX CUTYyaIni
B BUPTYaJbHBIX CIIENHAIN3NPOBaHHBIX APM (aBTOMaTH3MPOBAaHHBIX PabOYNX MECT);

- YCTAaHOBJICHWE W TOATBEP)KICHHE 3aKOHOMEPHOCTEH (ITyTeM CpPaBHEHHUS IIPOBEIACHHOIO
SKCIEPUMEHTA U PACCYNTAHHBIX 3HAUYEHUH) U T.1I.;

- 03HAKOMJICHHE C METOJHMKAMHU MPOBEJCHUS 3KCIICPUMEHTOB, HATJISIHBIM YCTPOHCTBOM
CTCHJ-MaKeTOB U TIp.;




- YCTaHOBJICHUE CBOMCTB BELIECTB, HX KAYECTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHK;

- aHAJIM3 Pa3IMYHBIX XapaKTEPUCTHUK MPOLIECCOB, B TOM YHUCIIE MPOM3BOACTBEHHBIX U HHBIX
IPOLIECCOB;

- pacueT mapamMeTpoB Da3IMYHBIX SBICHHH W TPOLECCOB, CMOJEIMPOBATH KOTOpPHIC HE
BO3MOJKHO B PEaIbHBIX YCIOBHAX (HapUMep, Ype3BbIUAHbIC CUTYALH U TIP.);

- HaOJMI0JIeHNE PAa3BUTHS SIBJICHHUH, TPOLIECCOB U JIp.

JormyckaeTcss ©HOE colepKaHue JTa0OpaTOpHBIX PaboT, €CIi ATO OyIeT crocoOCTBOBATH
peai3ayy neyiel 1 3a1ad JUCIUIUIMHBI 1 OPMHUPOBAHHIO COOTBETCTBYIOIINX KOMIIETCHIIHH.

[lo xapakTepy BBINOJHAEMBIX JIAOOPATOPHBIX PabOT BO3MOXKHBI:

- O3HAKOMHUTENBHbIE pabOTHl, HCIONB3YEeMble JUIA  3aKPEIUICHUS  M3YYCHHOTO
TEOPETUYECKOT0 MaTEPHAJIbL;

- aHAUTHYECKUE PabOThI, UCIIONb3yeMble IS ITOMY4eHUSI HOBOM MH(pOpPMAIIMK Ha OCHOBE
(hopMann30BaHHBIX METO/IOB;

- TBOpYECKHE pabOThl, OPUCHTHPOBAHHBIE HAa CAMOCTOSTEIBbHBIH BHIOOP MOAXOIOB
pelIeHus 3a1a4.

[Ipexnae, 4eM NpUCTYNHTh K JaOOPAaTOPHBIM 3aHATHSAM, OOydYaroIUMCs HEO0O0XOIUMO
HOBTOPHUTH TEOPETUUECKUI MaTepual 1o Teme padoTsl. Kaxknas mabopaTopHas paboTa OCHaILEHA
METOJIMYECKHMH YKa3aHUsIMHU, pa3paO0TaHHBIMU MTPENOAABATEISIMU, BEAYIIUMHU TUCIUILUINHY

CamocTosTenbHas
pabora

OOyuenune no mucuuiuinee «[ImaHupoBaHNe HayYHOTO AKCIIEPUMEHTa» MpeayCcMaTpHBaeT
AKTUBHYIO CaMOCTOSITCIbHYIO paboTy oOyuatomerocs. B pasmenme 4 paboueit mporpaMmsi,
KOTOpHBIN HazbiBaeTcsi «CTPYKTypa M COJEp)KaHHWE JUCHUIUTUHBI», BCE Yachl CaMOCTOSITEIbHON
pa0OTHI pacIKcaHbl M0 TeMaM U BOIIPOCaM, a TaKXkKe yKa3aHa HeoOXoaumas yueOHast TuTeparypa:
oOyuatomuiics n3y4aer y4eOHbI MaTepuall, pa3dupaeT MpUMepbl U pellaeT pPa3HOYPOBHEBHIC
3aJaydl B paMKax BBIMOJHEHHS Kak OOLIMX [OMAallHWX 3aJaHuil, Tak W HWHIUBHIYaJbHBIX
nmoMarmHuX 3amannid (M/I3) m mpyrux BumoB padboT, mpeayCMOTPEHHBIX paboueil mporpammoit
JUCHUIDIMHBL. [Ipy BBIMOJIHEHWM NOMANIHMX 3aJaHWi O0ydJaromeMycsl cliefyeT oOpaTHThCS K
3aJadaM, PEIICHHBIM Ha MPEIBIAYIINX IPAKTUUECKUX 3aHATHAX, PEIICHHBIM JOMAIIHUM paboTaMm,
a TaKKe K NpUMepaM, NPUBOAUMBIM JiekTopoM. Ecimm 3Toro Oynmer HEZOCTaTOYHO ISt
BBITIOJTHEHHUS BCEH PabOTHI MOKHO IOIOJHHUTENHEHO BOCIIOJIB30BAThCA YUYEOHBIMH IOCOOHAMH,
NpUBEJIeHHBIME B pasnene 6.1 «YueOHas nureparypa». Ecnm, HecMOTps Ha W3y4YeHHbBIN
Marepuall, 3a/laHie BBINOJHHUTL HE yJaeTcs, TO B 0053aTEIBHOM IMOPSIKE HEOOXOAUMO ITOCETHTh
KOHCYJIbTAIIMIO TIPENoJiaBarTelisi, BEAYILEro MNpPaKTHYECKUE 3aHATHS, W/WIM KOHCYJIbTALUIO
JIEKTOpA.

JomamHue 3ajaHus, WHIMBHIAYyalbHblE JOMAIIHUE 3aJaHus M Jpyrue paboThl,
NpeyCMOTPEHHbIE  padodyell  MpOrpaMMOM  TUCHUIUIMHBL  JOJDKHBI ~ OBIT  BBITIOJHEHBI
o0ydJaromuMcs B yCTaHOBJIEHHBIE INTPENOAABATE]IEM CPOKH B COOTBETCTBHH C TPEOOBAaHHAMH K
odopmileHHIO TEKCTOBOW M TpadMuecKoil JTOKyMEHTAlUH, chOpMyIHpoBaHHBIM B [losoxeHun
«TpeboBanust K 0pOpMIICHHIO TEKCTOBOH M TpaduuecKoil JoOKyMeHTau. HopMOKOHTpOIIB»

Kommekc yqe6HO-MEeTOINYEeCKUX MaTepHalloB 10 BCEM BHJAM Y4eOHOIl NesTeIbHOCTH, IPETyCMOTPEHHBIM paboueit
MIPOTpaMMO¥ AUCITUITIIMHEI (MOAYJIS), pa3MeIlleH B AJIEKTPOHHON HHpOpMamoHHO-00pa3oBatensHoi cpene Upl'YIIC,
JOCTYIHOH 00y4aromemMycs 9epe3 ero JINYHbIN KaOMHEeT




IIpuio:xkenne Ne 1 k paGoueid nporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOEeCreueHusi CHUCTEeMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YarolUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBAaHUS KauyecTBa OCBOCHHUS 00pa30BaTeIbHOW MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(ecCHOHANTLHOM JCSITETLHOCTH Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX W BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPUHIIMIIOB OICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpIICHUIO OCBOCHUS 00pa30BaTENBbHON MPOTrpaMMbl, JaeT o0Iee MpeICTaBICHHE O BHUJC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeAnoaaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aa4H MOBBIIIEHHOM CII0XKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



HporpaMMa KOHTPOJbHO-OIICHOYHBIX MCPOHPI/IHTI/Iﬁ

2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

HuctunnuHa «[lnanupoBaHre HAay4dHOTO JKCIIEPUMEHTa» YYacTBYeT B (OPMHPOBAHHUH
KOMIICTCHITHM
[IK-2. Cnoco0GeH opraHu30BbIBaTh padOTHl IO KOHTPOJIKO KadyecTBa NPOIYKIUHA B
MOApa3IeICHUI
IIK-3. CnocobeH pa3pabarbiBaTh TEXHOJIOTHYECKYID M HOPMATHBHYIO JTOKYMEHTAIIMIO,
BHEJIPATH HHHOBAIIMOHHBIC Pa3pabOTKH B 001aCTH HEPA3PYILIAIOIIETO KOHTPOJIS

o4Has popMa 00yueHust

Haumenosanue Kon
KOHTPOJIEHO- HHHKATOPA HaumeHoBaHME OILICHOYHOTO
Ne OOBEKT KOHTPOJIIS cpeactsa (popma
OLIEHOYHOTO JOCTHKEHHSA *
TIPOBEACHUA*)
MEpOIIPUATHS KOMITCTEHIIHU
7 cemecTp
1.0 Pasnea 1. BeeieHue, INIAHMPOBAHME IKCIIEPUMMEHTOB 110 cXeMe JMCIEePCHOHHOI0 AHAJIN3A
. KoHcnekT (micsMeHHO
o Tema 1. IlpenmeTr mareMaTuueckon [1IK-2.1 ( )
11 Texymmmif KOHTPOJIb TectupoBanue
CTAaTHCTHKH U OCHOBHBIE €€ 3a/1aui I1K-2.2
(KOMITBIOTEPHBIC TEXHOJIOTHN)
OHCIIEKT (ITMCbMEHHO
Tema 2. OCHOBBI TUTAHUPOBAHHUS K sk
. IK-2.1 B pamxax TTIT**:
1.2 Texymuii KOHTPOJb | SKCHEPUMEHTOB IO CXeMe
IK-2.2 TBopueckoe 3aganue
JIMCTIEPCHOHHOTO aHaN3a (MiCHMeHHO)
JlabopaTopHas padoTa 1.
Hcnonb3oBaHue 0aHO(GaKTOPHOTO B pamiax TTIT**:
. U 1BYX(akTopHOTO IK-2.1 P )
1.3 Tekyruii KOHTPOJIb JlabopaTopHnas pabota
JIMCTIEPCUOHHOTO aHAIM3a JJIst IK-2.2
(TIMCEMEHHO/YCTHO)
OLICHKH BIIMSHHS (PaKTOPOB Ha
n3MepsieMbIe TapaMeTphl
20 Paznesn 2. OcHOBBI KOpPPeJSIHHOHHO-PErPECCMOHHOIO AaHAJIW3a W MaTeMaTH4YeCKOro NJIaHHPOBaHUS
' IKCIEPUMEHTAa
KoHcnekT (MMCbMeHHO)
N Tema 3. CtaTucTHKA TMHEHHBIX IK-2.1 B pamkax TTIT**:
2.1 Texymmuii KOHTPOJIb o
cBszeit. Koppemstiust IK-2.2 TBopueckoe 3aganne
(TTMCBEMEHHO)
Tema 4. IlocTpoeHue HEMTMHEIHHBIX KoHcnekT (MMCbMeHHO)
. 3aBUCUMOCTEH MEXIY ABYMs [K-2.1 B pamxax TTIT**:
2.2 Texymmif KOHTPOJIb
MepPEMEHHBIMHA METOA0M IK-2.2 TBopueckoe 3agaHne
HavMEHbBIINX KBaJpPaTOB (TMCHMEHHO)
JlabopaTopHas paboTa 2.
Anmnpokcumariysi 3aBUCUMOCTH K-2.1 B pamxax TTIT**:
2.3 Texymmmif KOHTPONb | JBYX NEPEMEHHBIX YpaBHEHHEM K 2'2 JlabopaTopHnas paboTa
MPsIMOM JIMHUU U OLICHKA ee ' (IIMCEMEHHO/YCTHO)
JIOCTOBEPHOCTH
OHCTIEKT (ITHCEMEHHO
K
Tema 5. MaremaTtudeckoe o
. IK-2.1 B pamkax TTIT**:
2.4 Texymuii KOHTPONb | IUIAHKPOBAHHE SKCIIEPHMEHTA.
N N [K-2.2 TBopueckoe 3ajaHue
[TonHbIN QaKTOPHBIH 3KCIIEPUMEHT (MHCHMeHHO)
Tema 6. [IpoOHBIi GakTOpHBINA K-2.1
2.5 Texymuii KOHTPOJb | SKCIEPUMEHT H YCIOBHS €T0 K 2'2 KoHcnekT (micsMeHHO)
MIOCTaHOBKHU )
KoHcnekr (mucbMeHHO
. Tema 7. TTorck oNTUMAaTbHBIX IK-2.1 ( )
2.6 Texymuii KOHTPONIb TectupoBanue
XapaKTEePUCTHK OOBEKTOB [K-2.2
(KOMIBIOTEpHBIE TEXHOJIOTHH)
Jlaboparopnas pabdora 3. B paniax TIT**:
. ITocranoBka moHOTO IK-2.1 P )
2.7 Texymui KOHTPOJIb Jlaboparopnas pabota
JIBYX(aKTOPHOTO SKCIIEpUMEHTA U IK-2.2
(MMCHMEHHO/YCTHO)
00paboTKa ero pe3yIbTaToB
3.0 Pa3znea 3. [lnanupoBaHue JKCIEPHMEHTOB 110 OLIEHKE M KOHTPOJII0 Ka4ecTBa pe3y/IbTaTOB H3MepeHHuid




Tema 8. MeTpostornyeckue IK-2.1 KoHcnekT (micbMeHHO)
3.1 Texymuit KOHTPONb | XapaKTEPUCTHKHU PE3yIbTaTOB [K-2.2 TectupoBanue
U3MEepeHuit IK-3.1 (KOMIIBIOTEpHBIE TEXHOJIOTHH)
Tema 9. [1maHBI 3KCIIEPUMEHTOB TIO K21 KoHcnekT (micbMeHHO)
o OIICHKE MOKa3aTeIeH ' B pamxax TTIT**:
3.2 Texymmmif KOHTPOJIb IK-2.2
MPEIU3NOHHOCTH ¥ MPaBHIBHOCTH K31 TBopueckoe 3anaHne
pe3yJIbTaTOB U3MEPEHUI ' (MMCbMEHHO)
IK-2.1
o Tema 10. OmieHKa 1 KOHTPOJIb
3.3 Texymmmif KOHTPOJIb . IK-2.2 KoncrmekT (mMcrMeHHO)
TOYHOCTH PE3YNbTATOB U3MEPCHUI
IK-3.1
JlabopaTophast paboTa 4.
On erz)[eneine HIZ)KaE‘.aTCJICﬁ [K-2.1 B pawax [IIT*:
3.4 Texymmif KOHTPOJIb P IK-2.2 JlabopaTopnas paboTa
MPEIU3NOHHOCTH PE3yIbTaTOB
N IK-3.1 (TIMCEMEHHO/yCTHO)
MU3MEPEHUH
Pasnen 1. Beenenue,
TUTAaHUPOBAHUE HKCIIEPUMEHTOB TI0
CXeM€ ANCTIEPCHOHHOTO aHAIH3a.
Paznen 2. OcHOBEI
KOPPEISAIIOHHO-PETPECCHOHHOTO IK-2.1 3aget (cobecenoBaHme)
IIpomexyTounast
aHaJIM3a ¥ MaTeMaTHIeCKOTO I1K-2.2 3ader - TeCTHpPOBAHUE
aTTecTanys
TUTAHUPOBAHMUS IKCTIEPIMEHTA. IK-3.1 (KOMITBIOTEPHBIC TEXHOJIOTHN)
Pazpnen 3. [InanupoBanue
HKCTIEPUMEHTOB I10 OLICHKE U
KOHTPOJIIO Ka4eCTBa PE3yJIbTaTOB
U3MEpEeHUil.

*®opmMma NpoBeIeHUsT KOHTPOJIBbHO-OLEHOUYHOTO MEPOIPUSITHS: YCTHO, TUCbMEHHO, KOMIIBIOTEPHbIE
TEXHOJIOTHH.
**1I1 — npakTHUYecKas MOATrOTOBKA

Onucanue nmokasarejei u KPpUTEPUEB ONCHUBAHUA KOMIIeTeHIIMH.
Onucanue MKAaJI OI¢CHUBaAHUA

KoHTponb KkauecTBa OCBOGHHS JUCLUIUIMHBI BKIIOYaeT B ce0sd TEKyUIMH KOHTPOJIb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTrTecTaluio. TeKymMil KOHTpOJb YCHEBAEMOCTH U
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCA B LENAX YCTAaHOBJIEHUS COOTBETCTBUS
JOCTHXKEHUIN 0oO0yJaromuxcs MO3TalmHbIM TpeOoBaHUSAM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaTtaM 00ydyeHus: 1 GOpMUPOBAHHS KOMIETEHIUH.

Tekymuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HaBBIKOB OOyd4aromuxcs. 3ajaya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U PETYISIpHOE
yOpaBjieHHEe Y4eOHOW JIeATENbHOCTHIO OOYyYarolIMXCsi Ha OCHOBE OOpaTHOM CBSI3U W
KOPPEKTUPOBKH. Pe3ylIbTaThl OLIEHNBAHUS YUUTHIBAIOTCS B BUJE CPEIHEN OLIEHKH IIPU NIPOBEIECHUN
IIPOMEKYTOUHOM aTTECTALUH.

Jlns  OleHMBaHUS pe3ylbTaTOB OOy4YeHHMs] HCHOJNb3yeTcsl dYeTblpexOayibHas —IlKaja:
«OTJIMYHOY, «XOPOIIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOa/lJIbHAs 1IKaja:
«3a4TEHOY, «HE 3aYTCHO».

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJIb3YEMbIX JUISI OLEHUBAHUS KOMIIETEHIIMH, a TaKkKe
KpaTKasi XapaKTepUCTHKA 3THUX CPEACTB MPUBECHbI B TAOIUIIE.

Texymuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
No Kparkas xapakTepucTHKa OLEHOYHOI'0 CPEICTBA OLIEHOYHOI'O
OIIEHOYHOTO CPE/ICTBA
cpenctea B @POC
Oco05Iil BUA TEKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAIUTHKO-
CHHTETHYECKas nepepadoTka WHGPOpPMAIHUN MEPBOMCTOYHHKA
(ucxomnoro Tekcta). Llenp 9To# neaTeIbHOCTH — BBISIBICHHE,
1 | Koncnexr cucremMarn3anus u 06o0menne (¢ BO3MOXHON KpuUTHYECKOH | TeMbl KOHCIIEKTOB
OLICHKOW) Hambomee MEHHOH (I KOHCHEKTHPYIOIIETO)
nHpOpPMAannH.
MosxeT OBITh HCIIOIB30BAHO JJIsl OLEHKH 3HaHWH, YMEHHH,




HAaBBIKOB M (WJIM) OTIBITA NEATEITHPHOCTH 00YJIaIOIIIXCS

2 | TBopueckoe 3amganue

YacTHYHO  pPErIaMEHTHPOBAHHOE  3aJlaHUC,  HMEIOIIee
HECTAHIAPTHOE PEIICHHE W TIO3BOJISIONIEE THATHOCTHPOBATH
YMEHHS, WHTETPUPOBATh 3HAHWS Pa3IHUYHBIX 00JACTEH,
apTyMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3peHHUs. Moxer
BBITIOJIHATECS B WMHAWBHAYAJIbHOM TIOPSIKE WM TPYIIION
o0yJaromuxcs.

MooxeT OBITh UCIIOJB30BAHO JUIS OLCHKH 3HAHUHN, HABBIKOB H
(uiK) ombITa AESITENLHOCTH O0YUYArOITHXCSI

TeMbl TBOPUECKUX
3aJaHuN

TectupoBanue
3 | (koMIIbIOTEpHBIE
TEXHOJIOTUH)

CuctemMa CTaHOAPTU3HPOBAHHBIX 3aJaHUH, IO3BOJIIOIIASL
aBTOMATH3UPOBATH NPOLEAYPY HU3MEPEHHUS YPOBHS 3HAHMH U
yMEHHI 00y4aromerocs.

MoskeT OBITH HCIIOJB30BAHO ISl OLICHKH 3HAaHWH, YMEHHH,
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00YYaIOMINXCS

DoHg TeCTOBBIX
3aJaHuHA

4 | JlaGoparopnas pabora

CpencTBo, MO3BOJSIONIEE OICHUTh YMEHHE OOydaromerocs
MMUCHMEHHO/YCTHO U3Jarath CyTb IIOCTAaBICHHOW 3aJadyH,
CaMOCTOSITENIbHO NPUMEHSTh CTaHAAPTHBIE METOJBI PEIICHHS
MOCTAaBJICHHON 3agaddl C MCHOJB30BAaHHEM HMEIOLICHCS
nabopaTtopHoil  0a3bl, NPOBOJUTH aHAIM3 IIOJYYCHHOTO
pe3ynbTara paboThI.

MookeT OBITh UCHOJIBL30BAHO 11 OICHKHU yMeHHﬁ, HaBBIKOB U
(W) OTIBITa AEATEILHOCTH 00YUAIOIIUXCS

Ob6pa3zer 3a1aHus
JUTSL BBITIOJTHEHUS
1a00paTOPHOIA
paboTHI 1
IIPUMEPHBIN
MepeYeHb
BOIIPOCOB JUTS €€
3allUThI

IIpomMexxyTouHas arrectauus

IIpencraBnenue
HanmenoBanue
Ne Kpartkast xapakTepuCTHKa OLIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIICHOYHOTO CPE/ICTBA
cpenctea B ©OC
CpencTBo, MO3BOJISIONICE OICHUTH 3HAHUS, YMCHUS, HaBBIKOB | [lepedyeHs
n (WIM) OmBITa  JEATSIBHOCTH  OOYYalomerocs IO | TEOPETHISCKUX
1 | 3auer JIACIUITINHE. BOTIPOCOB H
MokeT OBITh WCHOJB30BAaHO IJISi ONCHKHM 3HAHUM, YMEHUH, | MPaKTHICCKUX

HaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIBPHOCTHU 06yqa}0m1/1xc;1

SaZ[aHI/Iﬁ K 3a4CTy

TecT — IPOMEKyTOYHAS
2 | arrecranus B popme
3ayeTa

Cuctema  aBTOMaTH3MPOBAaHHOTO  KOHTPOJS ~ OCBOCHUSA
KOMICTEHINA (4acTH KOMIIETECHIIMK) OOyJaroImuMcs TIo
TUCHUTUTAHE (MOIYJIO) C MCIOJIh30BaHUEM WH(POPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHHA.

MoeT OBITh HWCHOJB30BAHO I ONCHKH 3HAHWH, yMEHUH,
HaBBIKOB M (MJIM) OTIBITA JIESITEIEHOCTH 00Y4aIOIIUXCS

®donp TeCcTOBBIX
3aJaHuN

KpnTepml H IIKAJIbI OLEHUBAHNA KOMIIETEHIIMH B pe3yJbTaTe U3YYCHUA TUCHUITIJITUHBI

NPHU NPOBEJIeHUH NPOMEKYTOYHOM aTTecTanuu B (popme 3a4yera. lllkaJia oueHUBaHUsA YPOBHHA

OCBOCHHUSA KOMIIeTEeH M

IIIxana oneHnBaHUs

Kpurepun oneHnBanus

YpoBeHb
OCBOCHUS
KOMIICTCHIINN

«Ba4YTCHO»

OOyJaromuiics NPaBUJIBHO OTBETHJI Ha TEOPETHUECKUE
Bonpockl. [lokasan OTIUYHBIC 3HAHHA B paMKaxX y4eOHOTro
Matepuaina. [IpaBHIbHO BBIMOIHIUI MPAKTHUCCKUE 3aIaHHsL.
[Mokazanm oOTIMYHBIE YMEHHS W BIAQJCHUS HAaBBIKAMH
MPUMEHECHHUS TIOTYICHHBIX 3HAHUHA ¥ YMEHUHA TPU PEIICHUH
3amad B paMKkax ydeOHoro marepuana. OTBETHJI Ha Bce
JIOTIOJTHUTEIBHBIC BOTIPOCHI

Bricokmit

OOyyaromuiicst ¢ HeOOIBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTndyeckue Bompochl. Ilokasanm xopomme 3HaHHSA B
pamkax  ydeOHoro  marepuama. C  HEOONBIIMMH
HETOYHOCTAMU BBITIOJTHUII TPAKTUYCCKUE 3aJaHUA. TTokazan
XOopomue YMEHUA W BJIAJCHUSA HABbBIKAMU IIPUMCEHCHUA
NOJIyYEHHBIX 3HAHUNW M YMEHUH IpU pEIIEHUU 3a7ad B
pamMkax ydeOHoro marepuana. OTBETHJI Ha OOJIITUHCTBO
JIOTIOJTHUTENBHBIX BOIIPOCOB

ba3zosBebrit

O6yqa101111/117105{ C CYHICCTBCHHBIMHU HETOYHOCTAMU OTBCTHUII

MuHUMaILHBIH




Ha TEOpeTUUYECKHE BOTIPOCHI. IToxazan
yIOBJIETBOPHUTEIbHbIE 3HaHMS B  paMKax ydeOHOro
Mareprasna. C CyIIECTBEHHBIMH HETOYHOCTSMH BBIIOIHHI
nmpakTHdeckue 3amaHusd. Ilokaszam  ymoBICTBOPHTENbHBIE
YMEHUSI U BIIaJCHNS HaBBIKAMH HPUMEHECHHUS ITOIYYEHHBIX
3HAaHUI U YMEHHH NPH PEIICHUH 3a/1a4 B paMKaxX ydeOHOTro
Marepuana. JlomycTuia MHOTO HETOYHOCTEW NpU OTBETE HA
JOTIOJIHUTENBHBIE BOTIPOCHI

«HC 3a4YTCHO»

OOyuarommiicss IPH OTBETE HAa TEOPETHUECKHE BOIPOCHI U
pu BBITIOJTHEHUN MIPaKTHYECKUX 3aJlaHuH
MIPOJIEMOHCTPUPOBA HEJIOCTATOYHBIH YpOBEHb 3HAHUH W
yMEHMH TpH peUmIeHuH 3aJad B paMKax ydeOHOro
Marepuana. [Ipy OTBeTax Ha JONOJHHUTEIBHBIE BOIPOCHI

Kommerenmus
He c(hopMUpOBaHa

OBLIO JOIMMYHICHO MHOYKECTBO HEIIPABUJIbHBIX OTBCTOB

Tect — npomexyTouHas arrectanus B popme 3auera

[IIxana oneHUBaHUS

Kpurepuu onieHuBanust

«3aYTEHO»
TECTUPOBaHUS

OO6yuaromuiicst BepHo oTBeTws1 Ha 70 % m Goiee TECTOBBIX 3aJaHUHM IPH MPOXOXKICHUU

«HC 3a4YTCHO»

TECTUPOBaHUS

OOyuaromuiicsi BEpHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3aJaHWil IPU MPOXOKICHUU

Kpurepun u mkaJbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NIPU NPOBeAeHUN
TeKYIero KOHTPOJIsl yCieBaeMoCTH

Koucnekr

[IIkaael onleHUBaHUS

Kpurepun onennBanus

KOTJIIUYIHO»

«XOpOoIo» «Ba4uTCHO»

«YHOBJICTBOPUTCIILHO»

KoHCIeKT 1o TeMe BBINOJIHEH B 0003HAYCHHBIH npenoaaBaTeyieM CPOK.

KoHCreKkT BBIMONHEH OOyYaromMMCs IO 3aJaHHOH TeMe B MOJHOM
obbemMe ¢ coOuofeHHEM  HEOOXOAMMOW  IOCIEIOBATEIBHOCTH.
OOyuaromuiicst paboTal IOJHOCTBIO CaMOCTOSITENILHO; PacKpbul TEMY
TIOJTHOCTBIO M OTBETHJI Ha BCE BOINPOCHI NTPENOAABATENS IO KOHKPETHON
TeMe KoHcHekTa. KoHcmekT odQopMileH akKypaTHO, B HamOoiee
ONTHMAJILHOH [UIsl PUKCAIIMU pe3ynbTaToB hopMe

KoHCIEKT 110 TeMe BBINOJIHEH B 0003HAYCHHBIH npenoaaBaTeyieM CPOK.

KoHcIiekT BHITIONHEH OO0ydYalomMMCs MO 3aJaHHOH TeMe B TOJIHOM
o0beMe ¢  COONIOICHHEM  HEOOXOAMMOM  IMOCIEeIOBATEIHHOCTH.
OO0yJatoniuiicst paboTaN MOTHOCTHIO CAMOCTOSTEIBHO; PACKPBUI TEMY HE
MOJMHOCTRIO M OTBETWJI HA YacTh BONPOCOB TIPENOJaBaTeis IIo
KOHKpPETHOH TeMe KoHcrekTa. KOHCHEeKT oQopMieH akKypaTHo, ¢
HE3HAYUTENbHBIMH UCTIPABICHUSIMHU

KoHcnekT 1o Teme BBINOJIHEH B 0003HAYEHHBIHN MPEnojaBaTeleM CPOK.

KoHcrekT BBITOTHEH 00ydYalOMUMCS IO 33JlaHHOH TeMe B HE MOJTHOM
o0BeMeE c YaCTUYHBIM coOJIrIoIeHEM HEOOXOUMOI
MOCTIEI0BATEIEHOCTH. OO6yuaronuiics pabotan MOJTHOCTBIO
CaMOCTOSITEJIbHO; PACKPBUI TeMy HE MOJHOCTHIO M OTBETHJI HAa YacCTh
BOIIPOCOB TIPENojiaBaTelisd M0 KOHKPETHOW Teme KoHcnekTa. KoHcrekT
0 OpMJICH HE aKKYPaTHO

«CHEYIOBJIETBOPUTEIBLHO) «HE 3a4TCHO»

KoHcnekT mo TeMe He BBIMOJIHEH B 0003HAYEHHBIH MperojaBaTelieM
CPOK.

KoncrekT BhIMOIHEH 00yJaonmmMcs He M0 3a1aHHOI TeMe B He TIOJTHOM
obreme 0e3 coOmoaeHHS  HEOOXOAWMOW  IOCIEeIOBATEIHHOCTH.
OO6yuqatommuiicss paboTan HE CaMOCTOSTENbHO; HE PAcKphlUl TEMy W He
OTBETUJI Ha BOIPOCHI MPETIOgaBaTEIIA 110 KOHerTHOﬁ TEMEC KOHCIICKTA.
KoHcnekT oopmileH He aKKypaTHO

TBopquKoe 3aaHuc

[IIkael onieHUBaHUS

Kpurepun oniennBanus




«OTIHYHO»

«XOPOIIOH

«YAOBJICTBOPUTCIIBHO»

«Ba4YTCHO»

[TpencraBnenHas paboTa IeMOHCTPUPYET TOYHOE MOHMMAaHHE 3aaHus U
MOJIHOE €MY COOTBETCTBHE. B paboTe nmpuBoasATCS KOHKPETHBIC (haKThl U
HpUMEpHI.

Matepuan u3noxeH JormdHo. Pabota m ¢dopma e€ mpencraBieHHS
SBISCTCS ABTOPCKOM, BBINOJHEHA CAMOCTOSITENIBHO U COIEPIKHT
00JIBIIIOE YHCIIO OPUTHHAIIBHBIX, H300peTaTebHBIX IPHMEPOB.

D¢ dexTnBHOE MCTIONB30BaHNE HW300paKEHUMA, BHUACO, ayau0 U APYTHX
MYJIBTUMEIMIHBIX BO3MOXKHOCTEH, YTOOBI MPEICTABUTh CBOIO TEMY MU
BBI3BaTh MHTepec. [Ipe3eHTamust MMeeT Bce HEOOXOIMMBIE pa3Jielsbl,
JlaHHBIEe 00 aBTOpE, CCHUIKM Ha UCTOYHUKH, O(OPMIICHA B OJHOM CTHIIE.
Tekcr He wu30bITOUEH Ha cunaiine, He uMeeT opdorpaduuecKkux u
peyeBbIX OIHOOK

[IpencraBnenHas paboTa JEMOHCTPHPYET IIOHMMAaHHE 3aaaHus. B
padoTy BKIIFOUAIOTCS KaK MaTepHAIbl, UMCIOIUE KaK HEOCPEICTBEHHOE
OTHOIICHHE K TEeME, TaK M MaTepHaJbl, HE UMEIOIINE OTHOIICHNUS K HEH.
Copepxanrne paOdOTBI COOTBETCTBYET 3a/JlaHMIO, HO HE BCE ACIEKTHI
3a/IaHus PACKPHITEL. B paboTe eCTh AIeMEeHTH TBOPYECTRA.
Vcnonp3ytoTcss OAHOTHITHBIE MYJIBTUMEIUITHBIE BO3MOXKHOCTH, FIIH
HEKOTOpBIE W3 HHUX OTBJICKAIOT BHUMAaHWE OT TEMBI IIPE3CHTAIlHUH.
OcHOBHBIE TpeOOBaHHUA K MPE3CHTAIIMH COOIIOACHBI, HO OTCYTCTBYET
BBIMOJIHEHHE TPeOOBaHUN OO K O(GOPMIICHHIO, JINOO K COJEPIKAHUIO.
TekcT Ha cnaiie HE H30BITOYEH, HO IUIOXO YWUTACTCS, HECKOJbKO
HEyJla4HbIX PEYEBbIX BHIPAKCHUN

B paboty BritoueHa coOpaHHas o0ydaromumest nHpopMmanus, HO OHa He
aHAJIM3UPYETCSl M HE OlieHMBaeTcs. HapyleHue JOTMKH B HM3JI0KEHHH
marepuana. OObIYHasi, CTaHAAapTHas paboOTa, 3JIEMEHTHl TBOPYECTBA
OTCYTCTBYIOT.

He wucnomp3yrorcss W300pakeHHs, BHICO, aymuo W  Opyrue
MYJIbTUMEAMIHBIE BO3MOXHOCTH, HJIM WX HCIIOJB30BAHHE OTBJICKACT
BHHMaHKe. He coOmroneHsl TpeOoBaHUS K O(QOPMIICHHIO MPE3CHTALMH.
ChumkoM MHOTO TEKCTa, WIH ABe U Oojiee opdorpadhuiaeckux OmMOOK,
WIH pedeBble U opdorpaduaecKue OMruOKH

«HEYIOBJIECTBOPUTEIILHO» «HC 3a4YTCHO»

BrittoueHbl MaTepuanbl, He UMEIOIINE HEeMOCPEACTBEHHOTO OTHOLICHUS
K TeMe paboThl, colepkaHie paboThl HE OTHOCUTCS B paccMaTpuBacMoin
npobieme. OTCYTCTByeT JIOTUKA B UW3JIOKEHWU Matepuana. He
HCTIOJIB3YIOTCS H300paKEeHUs, BUJICO, AYAHO U JPYTUe MYJIbTUMEIUITHBIC
BO3MOXKHOCTH, HJIH WX HKCIIOJb30BAHUE OTBJICKaeT BHHMaHue. He
co0IIr0/1eHBI TpeOOBaHUs K 0)OPMIICHUIO MPE3CHTAINU

TectupoBanue
[IkaJbl OLieHUBaHUS Kpurepuu onieHuBanust
Oo6y4atommuiicst BepHO oTBeTHI Ha 90 — 100 % TEecTOBBIX 3aaHUA
«OTIIMIHO»
TIPH TPOXOKIACHUU TECTHPOBAHUS
OO6y4atonmmiicst BepHO oTBeTI Ha 80 — 89 % TecTOBBIX 3amaHUA
«XOPOIIIOY «3aUTEHOY

«YAOBJICTBOPUTCIILHO»

IpU IIPOXOKACHUN TCCTUPOBAHUS

OO6yJatonmmiicss BepHo otBeTHaI Ha 70 — 79 % TecTOBBIX 3aIaHUHA
TIPH TPOXOKACHUU TECTHPOBAHUS

«HCYAOBJIECTBOPUTCIBHO»

OOyuaromuiicss BepHO OTBeTHA Ha 69 % W MeHee TeCTOBBIX

«HEC 3a4YTCHO» o
3aJaHUU IPU MIPOXOKACHUU TECTUPOBAHUS

JlaGopatopHas paboTa

[IIkaael onleHUBaHUS

Kpurepun onieHnBanus

«OTJIIMYHO»

«XOpOoUIo»

«Ba4YTCHO»

JlabopaTopHast paboTa BbINOJHEHAa B 00O3HAYEHHBIH IperojaBaresieM
CpPOK, MMCBMEHHBIH 0T4eT 03 3aMevaHHH.

JlabopaTtopHast paboTa BBINOJIHEHA OOy4aronMMCs B MOJHOM 0o0beMe ¢
coOmoieHeM HeoOXoauMol mocienoBarensHocT.  OOyuaromuiics
paboTanm MOJHOCTBIO CaMOCTOSITENIBHO; MOKa3al HEOOXOIUMBIE IS
NpOBEJICHUsI PabOTHl TEOPETHUYECKHUE 3HAHHS, NMPAKTUUECKHE YMEHUS U
HaBeIKH. Pabora (otuer) odopmieHa akkypatHo, B Hauboiee
ONTUMAJILHOM JUIsl PUKCAlMU pe3ynbTaToB hopme

JlaGoparoprass paboTa BBEINIOJHEHA B 00O3HAYEHHBIN IMpeTojaBaTelieM
CPOK, HUCBMEHHBIN OTYET C HG6OHBIHI/IMI/I HEAO04YCTaMHU.




JlabopaTtopHast paboTa BBINOJIHEHA 00y4YalOIIMMCSl B ITOJJHOM 0OBbEME U
CaMoCTOATEeNbHO.  JlomymieHsl  OTKJIOHEHHST  OT  HE0OXOJUMOM
NOCIICZIOBATENIFHOCTH BBINOJIHEHNS, HE BIHAIOIIME Ha IPaBUILHOCTD
KOHEYHOro pesyiprarta. PaboTa IOKa3bIBaeT 3HaHUE OOYJAIOIIMMCS
OCHOBHOT'O TEOPETUYECKOI0 MaTepuajla M OBJAJCHUE YMCHHSIMH,
HEOOXOAMMBIMH  UII  CaAMOCTOSITENIbHOTO — BBINOJHEHUS  PaboTHI.
JlomyeHpl HETOYHOCTH W HEOPEeKHOCTH B O(QOPMIICHHU DE3YIBTaTOB
paboTsI (oTyeTa)

JlabopaTopHast paboTa BBIIOJNHEHA C 33a[ePXKKOW, THUCEMEHHBIH OTYET C
HeJI0ueTaMH.

JlabopatopHast paboTa BbImoJHSAETCS U odopmisieTcss 00ydaromMUMCs
«yIIOBJICTBOPHUTEIILHO) Ipu MocTOpoHHE# momou. Ha BbImonHeHne paboThl 3aTpaynBaeTcs
MHOTOo BpeMmeHH. OOydaromuiicss MoKa3bIBaeT 3HAHUS TEOPETHYECKOTO
Marepuasa, HO UCIIBITHIBACT 3aTPyJHEHUE MIPU CAMOCTOSTEIbHON padboTe
C HCTOYHUKAMH 3HAHUH WM IPHOOpaMu

JlabopaTopHass paboTa HE BBIIOJHEHa, NHUCHMEHHBIA OTYET HE
IpeCTaBIICH.

PesynpTaThl, moONydeHHBIE OOYYalOIIMMCS, HE MO3BOJSIOT CHENaTh
NPABWIBHEIX BBIBOJOB W IOJHOCTBIO PAacXOIATCS C IOCTaBJICHHOM
«HEYIOBJICTBOPUTEIBHO» | «HE 3aYTEHO» | IeNnblo. [IOKa3bIBaeTCs IUIOXO€ 3HAHHWE TEOPETHYECKOr0 MaTrepHaia M
OTCYTCTBHE HEOOXOIMMBIX YMCHHI.

JlabopaTopHast paboTa He BBINOJHEHA, y YYallerocsi OTCYTCTBYIOT
HeO6XOZ[I/IMLIe JJid TIPOBEACHUSA pa6OTI)I TCOPETUYCCKUE 3HAHUA,
TMPaKTUYCCKUC YMCHHA U HABBIKU

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH

3.1 TunoBbIe KOHTPOJILHBIE 32IaHUS VIS HAMUCAHUS KOHCIEKTA
KoHTponbHBIE BapWaHThl 3aJaHUH  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# oOydaromemMmycs 4epe3 ero JTUIHbIN KaOWHET.
Hwxe npuBeieH o0pasell TUIIOBBIX BAPUAHTOB 3a/IaHUH [Tl HATTMCAHUSI KOHCIICKTOB.

OO0pazel TeM KOHCIIEKTOB
«Tewma 1. IIpenmer MaTeMaTH4ECKON CTATUCTUKHA U OCHOBHBIE €€ 3a/1a4n»
«Tema 2. OCHOBBI IUTAHUPOBAHMSI SKCIIEPUMEHTOB I10 CXEME AMCIIEPCUOHHOTO aHAIIN3a»
«Tema 3. Cratuctuka JMHEHHbIX cBa3eil. Koppemsius»
«Tema 4. IlocTpoeHue HENMHEHHBIX 3aBUCHUMOCTEH MEXAY ABYMsI IEPEMEHHBIMU METOJIOM
HAaUMEHBIINX KBaJPATOB
«Tema 5. MaremaTnueckoe MiiaHHpoBaHue dKcriepuMenTa. [1onHbIi HakTOpHBINA HKCIIEPUMEHT»
«Tema 6. JIpo6HBIA (PakTOPHBINA HIKCTIEPUMEHT U YCIIOBUSI €TO TTOCTAHOBKH»
«Tema 7. [Touck oNTUMaNbHBIX XapaKTEPUCTUK OOBEKTOBY
«Tema 8. MeTposornyeckue XxapakKTepUCTUKH PE3yTbTaTOB U3MEPEHU
«Tema 9. IlnaHpl 3KCIEPUMEHTOB IO OLEHKE IOKa3aTesedl MPELU3MOHHOCTH WM INPAaBUIBHOCTU
Ppe3yabTaTOB U3MEPEHUI»
«Tema 10. OueHka 1 KOHTPOJIb TOYHOCTH PE3YJIBTaTOB U3MEPEHUI

3.2 TunoBble KOHTPOJILHBIE 32/1aHUSI 11 BHINOJHEHUS TBOPYECKHUX 3aIaHUH
KoHTponibHBIE BapWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIIMOHHO-
obpazoBarensHoii cpeae Upl YIIC, noctymHo# oOyuaroemycs yepe3 ero TUIHbII KaOUHET.
Hwxe mnpuBenen oOpasell THUMOBBIX BapHAHTOB 3aJaHUM JUIsI BBITIOJIHEHHUS TBOPYECKUX
3aJJaHuH.

O06pa3zer] TBOPUYECKOT0 3a/1aHUS
«Tema 2. OcHOBBI IUTAHUPOBAHMSI SKCIIEPUMEHTOB 10 CXEME JIUCIIEPCHOHHOTO aHaIN3a)

JKcnepuMeHT 0e3 00beHeHHsI BLIOOPOK




JUia  M3rOTOBJIGHUS DIEKTPUUYECKUX JIAMII  HCIONB30BAJIM IPOBOJOKY UETBIPEX 3aBOJOB-
U3roToBUTENEeH. BBIACHMIN, pa3zauyaroTcs M HapTHM JaMIl C IPOBOJIOKOM Ppa3HBIX 3aBOJOB IO CPOKY
cmyx0bl. C 3TOH LENbl0 M3 KaXAOW MapTHW OoTOMpany mo 6 JaMn W Uil KaKIOH JaMIbl B IIpolecce
WCTIBITAHUI 3apETUCTPUPOBAIN CPOK CIYKOBI. Pe3ynbTaTel HAOMIOACHUH TPUBEACHBI B TAOIHUIIE.

ITapTus CpoK cIry>KOBI JIAMITBL, THIC. Yac

JIaMI 1 2 3 4 5 6
1 1,60 1,61 1,65 1,68 1,70 1,72
2 1,58 1,64 1,64 1,70 1,75 1,74
3 1,46 1,55 1,60 1,62 1,64 1,66
4 151 1,52 1,53 1,60 1,67 1,68

3aBHCHUT JIM CPOK CIYKOBI SIEKTPUUECKOM JTaMIIbl OT MApTUHU?
JKCIepUMEHT ¢ 00beANHEeHNeM BBIOOPOK

TpeboBanoch yCTaHOBUTH, HMeeTCsl u paszindne (VM) B MOKa3aHHUIX IBYX MyJIbTHMETpoB (P = 2)
IIPY U3MEPEHHH COMPOTHBIICHUS B 3aJaHHOM auamazone. C 3To#t 1enbio BeOpanu Tpu pesucropa (Q = 3) ¢
Ppa3JInYHbIM HOMHWHAJIBHBIM 3HAUYCHHUEM COIIPOTUBJICHUA U KAKABIM MYJIBTUMCTPOM IJIA KaXXA0I'0 pe3ucTopa
BBITIOJTHUIT CEPUI0 U3MEPEHH, coepxaliyro math (N = 5) 3Hadenuii conporusicHus. JlaHHbIC TPUBEICHBI
B TabmuIle.

Pesuctop | MymsTumerp Pe3ynpTaTel H3MepeHus CONPOTUBIIEHHS pe3ucTopoB, OM
1 2 3 4 5

1 1 55,4 55,5 55,5 55,6 55,6

2 55,4 55,4 55,5 55,5 55,5
2 1 125,1 125,2 125,3 125,3 125,3
2 125 125 125 125,2 1251

3 1 266 266 266 266 267

2 266 266 266 265 265

3ameuanue. [lepen oOpabOTKOI JaHHBIX MO CXEME MUCIIEPCHOHHOIO aHAllM3a CIEYeT OLCHHTH
OJHOPOJIHOCTb JUCHEPCHUM, XapaKTEPU3YIOIIUX NOIPEIIHOCTh U3MEPEHUSI CONIPOTUBIICHUS B KaXI0H U3 6-TU
MOJIYYeHHBIX cepuid. J[ms 3Toro HeoOxommmo ucmoib3oBaTh kputepuii Koxperna. Ilpu HeomHOpOAHOCTH
YKa3aHHBIX JUCIEPCUN, BBIPAKEHHBIX B €IMHUIAX H3MEPAEMON BEIMYUHBI, NMEPEUTH K OTHOCHUTEJIbHBIM
3HAQUEHUSIM CONPOTUBIICHUSL.

OO6pa3zer; TBOPUYECKOT0 3a/1aHUS
«Tema 3. Cratuctuka TMHEHHBIX cBs3eil. Koppemsius»

HpI/I HUCIIBITAHUH COJTHCYHBIX 6aTape171 YCTaHaBJIMWBAJIN 3aBUCUMOCTD UX JOJITOBECUYHOCTHU OT
TEMIICPATYPHhI, NOJYIMIIN CICAYIOIINC JaHHbIC!

Howe T\ (romepamypn, °C) | ¥ (POR O
1 830 1953
2 830 2135
3 830 2471
4 880 1190
5 880 1286
6 880 1550
7 910 651
8 910 837
9 910 848
10 930 511
11 930 651
12 930 651




Paccunrars K03 HUIIMEHT KOPPEISIUY I'xy U CIENATh BEIBOA O HATMYHU JIMHEHHOW CBSI3H MEXKIY
nepemennbiMu X 1 Y. Onpenenuts kodpduumentsr npsamoi a u b, (So)?, Sa, Sb, Aa, Ab. Hanucats
ypaBHeHHUe npsAaMoit. [TocTpouTs rpaguuecKyro 3aBUCUMOCTb.

3.3 TunoBbie KOHTPOJIbHbIE 32/IaHUA IJIAA TPOBeIeHUsI TECTUPOBAHUS

@OHJ1 TECTOBBIX 33JaHUN 110 JUCLMIUIMHE COAEPKUT TECTOBBIE 3aJJaHUs, PAaCIIPEIEICHHbIE 110
paszenaM U TeMaMm, ¢ yKa3aHHEeM UX KOJIMYeCTBa U TUIIA.

Crpykrypa (hoHaa TeCTOBBIX 3aJaHUN MO TUCIUIUINHE

nmkatop KomuuecTtso

JOCTHXKEHUS Tema B cootBercTBuu ¢ PIIJ] Xapaxrepuctuka T3 2:;2?{13;;
KOMICTCHITHH >
Tunsl T3

3HaHue 2-0T3

2-3T3

[K-2.1 Tema 1. IIpeaMeT MaTeMaTHYECKOM CTATUCTUKK 1 YMeHue 2-0T3

IK-2.2 OCHOBHEIE €€ 3a/1a4H 2-3T3
HaBrpik 1 (M111) OIBIT 1-0T13

EATEILHOCTH/ IEVCTBUE 1-3T3

3HaHue 2-0T3

2-3T3

MK-2.1 Tema 2. OCHOBBI TUTAHUPOBAHHS SKCIIEPUMEHTOB TI0 VYmenne 2-0T3

[K-2.2 cXeMe IUCIEPCHOHHOTO aHAIN3a 2—-3T3
HaBbIk ¥ (MJIH) OTIBIT 1-0T3

EATEILHOCTH/ IEVCTBUE 1-3T3

3HaHue 2-0T3

2-3T3

IK-2.1 Tema 3. CraTuctrka TuHEHHBIX cBsi3el. Koppensus Ywenne 2-0T3

IK-2.2 ’ ' 2-3T3
HaBbIk ¥ (MJIH) OTIBIT 1-0T3

JeATELHOCTH/ IEWCTBUE 1-3T3

3HaHue 2-0T3

. . 2-3T3

K-2.1 Tewma 4. [TocTpoeHne HeJIMHEHHBIX 3aBUCUMOCTEN SVT— 2_0T3

K-2.2 MEXITy IBYMS TIEPEMEHHBIMH METOIOM HAMMEHBIITHX 21373

KBaJIpaToB

HaBbIk ¥ (MIH) OTIBIT 1-0T3

JIEATELHOCTH/ IEVCTBUE 1-3T3

3HaHue 2-0T3

2-3T3

MK-2.1 Tema 5. MareMaTnueckoe ITaHHPOBaHHUE Vmenne 2-0T3

I1K-2.2 sKcniepuMenTa. [1oyHbINH (haKkTOPHBIN IKCIEPUMEHT 2-3T3
HaBbIk ¥ (MIH) OTIBIT 1-0T3

JeATELHOCTH/ IEVCTBUE 1-3T3

3HaHue 2-0T3

2-3T3

[K-2.1 Tema 6. [IpoOHBI aKTOPHBIH SKCIIEPUMEHT U VYMenne 2-0T13

[K-2.2 YCIIOBHSI €70 TOCTAaHOBKH 2-3T3
HaBpIk 1 (1) onsIT 1-0T3

eI TEILHOCTH/ IECTBIE 1-3T3

3HaHue 2-0T3

2-3T3

[K-2.1 Tema 7. Ilouck onTUMAaNbHBIX XapaKTEPUCTUK VMenne 2-0T3

[K-2.2 00BEKTOB 2-3T3
HaBpIk 1 (1) onsIT 1-0T3

JIeSITEILHOCTH/ IeCTBIE 1-3T3

3HaHue 2-0T3

[K-2.1

MK-2.2 Tema 8. MeTponoruyeckue XxapakTepHUCTUKI 2-3T3
K-3.1 Pe3yNbTaToOB U3MEPEHUIN YMmeHnue 2-0T3

2-3T3




HaBbIk 1 (1) onsiT 1-0T3
eI TEeILHOCTH/ IEeCTBIE 1-3T3
3HaHue 2-0T3
2-3T3
IIK-2.1 Tema 9. HJ‘I%HLI 9KCIIEPUMEHTOB IO OIICHKE Sz — 2_0T3
[K-2.2 IoKa3aTesel MpeU3NOHHOCTH U TIPAaBUIIBHOCTH 2_3T3
[K-3.1 Ppe3yIBTaTOB U3MEPECHUH
HaBbIk 1 (n1n) omsIT 1-0T3
eI TEILHOCTH/ IeCTBUE 1-3T3
3HaHue 2-0T3
2-3T3
gﬁ:;; Tema 10. OrieHKa ¥ KOHTPOJIb TOYHOCTH PE3YIILTATOB | YMEHHE 2-0T3
[K-3.1 U3MEPEHUI 2-3T3
HaBbIk 1 (n1n) omsIT 1-0T3
eI TEeILHOCTH/ IeliCTBUE 1-3T3
Uroro 50 -013
50-3T3

[Tonusrit kommiekT T3 XpaHUTCS B ANEKTPOHHON UH(POPMAIIMOHHO-00pa30BaTENbHOM Cpefie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMHUTBHCS C JIEMOHCTPALIMOHHBIM BapHUaHTOM

OT3.

Hwxe npuBeneH oOpasell THIIOBOTO BapHAHTA HTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
IPOrPaMMO TUCITUTUIUHBI.

O6pa3eu THUIIOBOT'O BapHaHTa UTOIOBOI'0 TECTA

1. Kakoe TpeOoBaHWE K OTKJIMKY WM (DakTopam SBISETCS JHMITHAM HPU MaTeMaTHYECKOM

IJIaHUPOBAH

nn BKCHCpI/IMCHTa?

A) OTKIUK AOJDKEH OBITh KOJMYECTBEHHBIM U U3MEPATHCS MPH JIF000H KoMOMHAMK (HaKTOPOB U MX

YPOBHEH.

b) ®akTop MOXKeT OBITh KOJTHYECTBEHHBIM WJIM KAY€CTBEHHBIM.
B) 3nauenue dakropa He JOIKHO OBITH PAaBHO HYJIIO.
') ®axTop KOTKEH HEMOCPEICTBEHHO BIIUATH HA OOBEKT HCCIIEA0BaHNUS.

OtBeTt A.

2. ucnepcust XxapaKTepHU3yerT:
A) cpenHee OTKIIOHEHUE BApUAHTOB MPU3HAKA OT CPEIHEH BEIIMUNHBI;

b) kBaspaTHBIN KOpEeHb U3 CPEIHEr0 KBaApaTa OTKJIOHEHUI.
B) cymmy Bcex 3HaueHui npu3HaKa, 1€JI€HHON Ha UX YUCIIO
I') cpenHee 3HaueHMEe KBapaTa OTKIOHEHUH BapUAHTOB IPU3HAKa OT CpeAHEN BEIMUHHBI,

Otser .

3. Kaxoii kputepuil mcmonp3yercs Ui NPUHITHA pemieHus 00 OJHOPOAHOCTH 3-X W Oojee

aucrepcui?
A) I'pab6ca.
b) ®umepa.
B) Koxpena.

I') CtronenTa.

Otser I.

4. B pacuerax Ha IPAKTUKE BMECTO JUCIIEPCUU UCTIOJIB3YIOT. ..
OtBeT: cpeHee KBaApaTUIECKOE OTKIIOHEHHUE

5. Pe3ynbTat nu3Mepenusi, BEIACTSIONUIACS U3 001Iei BHIOOPKU B CTATHCTUKE —
OTtBeT: mpomax.




6. [Ipu xakux BeIOOpKaxX nMpuMeHsieTcs pacnpeaeneane CTeronenTa?
OTBeT: MaJbIX.

7. OTAeNbHBINA Yol U3MEPEH YEThIPhMS IPUEMaMU, U TIOTYYCHBI Pe3yIbTaThI:

[,=T74°1742": [,=T74° 17'46"; I;=T74° 17'43"; [,=T74° 17'47".
Haiitu cpenHioro KBaJipaTHYHYIO OIMTMOKY U3MEPEHUS YTIia OJTHUM MTPHUEMOM.
Ortser 2,4.

8I.( CKOJIBKO YpOBHEH (paKTOPOB BHIOMPAIOT MPH IUIAHUPOBAHUHU (DaKTOPHBIX AKCIIEPUMEHTOB THIIA
27

A)2;

b) 3;

B) 4;

I)eé6.

Ortset b.

9. Kakue popmyssl IPUMEHSIOT [Tl pacdera KO3 PUITUEHTa KOPPETISAIIH xy?
7J'n=1 Yj 27;1 sz - Z;n=1 Xj 2721 XY
mZ}'le-z - (M, x)? ’
2t = %) (v - 9) ;
JEme -7 (©0,-97)
Z;'n=1(yj - 37j)2 _

A)

B)

B) — ;

) Tl = 90 -9)
[T

Otset b.

10. ChopmynupyiiTe OCHOBHYIO IIe]Ib JUCTIEPCHOHHOTO aHAIIN3a.
OTBeT: OlleHKa 3HAUMMOCTH BIUSAHUS (PaKTOpa HA UCCIEAYEMBbIi MPU3HAK.

11. Kakast uncioBasi XapakTepHCTHUKA UCIIONIb3YeTCs U1l OLIEHUBAHMS CBSA3U MEX/Y HCCIeTyeMbIMU
napaMmerpamu?

A) Maremarnyeckoe 05KHJIaHUE;

b) ducnepcus;

B) KoppensiiioHHbII MOMEHT;

I') CpenHee kBaJipaTHUECKOE OTKJIOHEHHUE.

OtseT B.
12. Illar gB¥W>KEHUS TIO TPATUSHTY ONPEAEISAIOT 1o hopmyie:
A) acAXk;
b) dk = m-ak-AXk;
B)xkO — XkH + XkB :
2

af
F) d_Xk = Qg
Otger b.

13. crenenp OaAM30CTH APYr K JPYry HE3aBUCHUMBIX PE3yJbTaTOB H3MEPEHUH, MOJIYYEHHBIX B
KOHKPETHBIX periiaMeHTHPOBAHHBIX YCIOBUAX — ITO...
OTBeT: NpeUn3NOHHOCTb.



14. Ompenenute OUCIEPCHUI0 TPU3HAKA, €CJIM CPEAHSS BeIMYMHA Mpu3Haka paBHa 2600, a
ko3 uuneHt Bapuanuu paseH 30%.
Otgert: 780.

15. U3meHeHHEe SKCIIEPUMEHTATOPOM TOJIBKO HE3aBUCHUMOW MEPEMEHHOM, KOHTPOJIb 3aBHCUMOMN
MIEPEMEHHOM, TP KOTOPOM JIPYTUE YCIOBHS IKCIEPUMEHTA OCTAIOTCS a0COFOTHO HEU3MEHHBIMH, -
3TO:

A) 6e3ynpeyuHbIi HIKCIIEPUMEHT;

b) 6eckoHeUHBI SKCTICPUMEHT;

B) skcneprMeHT MOJTHOTO0 COOTBETCTBUS;

I') upeanbHBIN SKCIEPUMEHT.

Otser: B.

16. DxcnepUMeHT, B KOTOPOM PEaIM3yIOTCS BCE BO3MOXKHBIE COUETAaHUS YPOBHEH, Ha3bIBACTCS:
A) TIOJIHOLIEHHBIM 3KCIIEPUMEHTOM;

b) npoGHBIM (paKTOPHBIM SKCIIEPUMEHTOM;

B) mosmHBIM (haKTOPHBIM SKCIIEPUMEHTOM;

I') 6echakTOpHBIM KCIIEPUMEHTOM.

Otger: B.

17. KoutponpHas kapta lllyxapra /g KOHTpOJS TOUHOCTH HOPMHUPYETCS OTHOCUTENIBHO Ipejena
npenynpexneHus An. 3anucarb, 4eMy paBHa cpeHAs TUHUS Kcp 3TOM KapThl.
Ortsert: £1,5.

18. Ipomemypa mocienoBaTeNbHOTO NEPEMENICHHs] B HAMpaBICHUM HAWOOJIBIIETO YBEITHMUYCHHS
OTKJIUKA — 3TO. ..
OTBeT: METOJ KPYTOT'O BOCXOKICHHS.

3.4 TunoBble 3aJaHNs [JIs1 BBINOJHEHHS J1a00paTOPHOI padoThl U MPUMeEPHDIN NepeyeHb
BOIIPOCOB /Al €€ 321U ThI
KoHTponibHBIE BapWaHTBl 3aJlaHUM  BBUIOKEHBI B DJICKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBatensHOM cpeae Upl VIIC, noctynHoit o0ydaroniemycst yepe3 ero JUYHbINA KaOuHeT.
Hwuxe npuenen oOpasell TMIOBBIX BapHMAaHTOB 3aJaHUM JJi BBINOJIHEHHS J1a0OpaTOPHBIX
paboT U MPUMEPHBIH NepeyeHb BOIPOCOB IS UX 3alUTHI.

OOpaser1 3a1aHui U1 BBITTOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH IepedeHb BOIPOCOB IS
UX 3aLIUTHI

JIaGopatopHas pabota 3. «IlocTaHOBKa MOJIHOTO IBYX()aKTOPHOTO IKCIIEpUMEHTa  00paboTKa ero

pE3yJIBTaTOB
3anaHue:

1. CoctraBuTh MaTpully IUIAHUPOBAHMSI POTOTAOENIPHOTO ILIEHTPAJIbHO-KOMIIO3ULIMOHHOIO IJIaHa

(s IBYX (paKTOPOB C MCHOIB30BAHUEM JIOTIOIHUTENHHOTO HYeBoTo (akropa (X0=1).

2. OnpenenuTs OLCHKY IUCIIEPCUN €AUHUYHOTO SKCIIEPUMEHTA.

3. Paccunrtath O1ieHKH KO GUIIMEHTOB U X JAUCHEPCHH.

4. IIpoBepuTh a€KBaTHOCTH MOJIEIH C IIOMOLIBIO KpuTepus dumepa

[TepeueHb BOPOCOB JJIsI 3aLIUATHI:
. UTo Takoe OMbIT, SKCIIEPUMEHT U IIJIaH SKCIIepuMeHTa’?
. [lepeuncnure TpeGoBaHus, NpeaAbIBIseMble K pakTopaM npu mianupoBanuu [1OD u 1D3.
. UeMy paBHO KOJMUYECTBO OIBITOB B MaTpUIaX IuIaHupoBaHus 23-1 u 24-2?
. [lepeuncnure cBoiicTBa MaTpuilbl Itanupoanus [1D.
. O 4eM roBOpHT pa3peliaroniasi ClocoOHOCTh M1aHa paBHas 1V?
. CKOITbKO TeHEePUPYIOIMINX COOTHOIIEHUI MOXHO OCTpouTh it 1D tuma 24-17
. B uem 3akmtouaercs Gpusndeckuii CMbICI B3aUMOAEHCTBUS (PaKTOPOB?

NN AW~



O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00pAaTOPHBIX padOT M IPUMEPHBIH MTepeYeHb BOIPOCOB IS
UX 3aIIUTHI
JlaboparopHas padota 4. «OnpeneneHue nokazarene Nperu3nOHHOCTH Pe3yIbTaTOB U3MEPEHUI

3anaHue:
1. BBINOTHUTH MHOTOKPAaTHOE U3MEPEHUE HEU3BECTHOTO pa3Mepa.
2. OmnpenenuTh TOYEHHBIC OIICHKM HCTUHHOTO 3HAUYEHUS] HU3MEPSEMOM BEJIMYMHBI M CPEIHErO
KBaJIpaTHYECKOTI0 OTKJIIOHEHHUSI.
3. OnpenenuTs JOBEPUTEIbHbBIC TPAHUIIBI CTyYallHOW MOTPEUIHOCTH Pe3ybTaTa U3MEPEHU N

[lepeueHb BOMPOCOB IS 3aLUTHI:
1. Yto Takoe UCTUHHOE, IEHCTBUTEIBHOE U M3MEPEHHOE 3HAUCHHS U3MEPSIEMOM BETMUUHBI?
2. Uto npeacTaBisieT co00# MOrperHOCTh U3MEPEHHS ?
3. B uem 3aKiroyaeTcs CyniHOCTh OCHOBHOTO MOCTYJIaTa METPOJIOTHH?
4. MO>XHO JIi TIOJTyYUTh pe3yiIbTaT U3MepeHuil 06e3 MOrpenHocTH?
5. IlepeuncauTe OCHOBHBIE TOUEUHbIE OLIEHKU pe3yJsibTaTa u3MepeHus. UTo xapakTepusyeT Kaxaast
U3 OIICHOK.
6. UTro mnOKa3bIBAIOT JIOBEPUTENIbHBI HHTEpBAl U JOBEPUTEIbHAs BEPOSTHOCTb IPU OIICHKE
HCTUHHOTO 3HAYEHUS BEJIMYUHBI?
7. UTo HEOOXOIUMO 3HATH JUIS OTIPENIEIICHHUS TOBEPUTEIILHOTO HHTEpBaJIa?
8. M3noxure KpaTko METOJ OOHApY:KEHHS NMPOMaxoB (TPyObIX MOTPEIIHOCTEH W3MEpPEHHH WM
OIMOOK M3MEPEHUN).
9. Kak 3amuchiBaeTcsi MTOr HU3MEPEHHs] MPU TOUEYHBIX OILIEHKaX W OICHKaX C MOMOIIbIO
UHTEPBAJIOB?

3.5 IlepeueHnb TeopeTHYECKUX BOMPOCOB K 3a4eTy
(11 OTIEHKH 3HAHU)
Pa3nen 1. BBenenne, nJiaHMPOBaHNE IKCIEPUMEHTOB 0 cXeMe THCIEePCHOHHOI0 aHAJIN3a.
1.1 Ilpeametr MaTeMaTH4E€CKOW CTATUCTUKH U OCHOBHEBIE €€ 3a/JauH.

1.2 HpI/IHHTI/Ie peI_HeHI/Iﬁ npu HMCHOJB30BAHUHU MCETOJO0B MaTeMaTUYeCKOH CTaTHCTUKH.
CraTtucTHYECKHUE TUIIOTE3EI U HX BBIJIBUKCHHC.

1.3 Knaccuueckuit cnoco® mpoBEpKU CTATUCTUYECKUX TUIIOTE3, CTATUCTUYECKUE KPUTEPUH.

1.4 JloBeputenbHas BEPOSITHOCTb U YPOBEHb 3HAUUMOCTH. BbIOOp ypOBHS 3HAUMMOCTH.

1.5 OcHOBBI IUIAHUPOBAHMSI IKCHEPHUMEHTA MO CXEMe IUCIEPCHOHHOIO aHaiu3a Uil OLEHKU
BIMSIHUA (PAKTOPOB HA OOBEKT HCCIIEI0OBAHMUS.

1.6. TlnanmpoBaHWEe OKCIIEpUMEHTa MO OXHO(DAKTOPHOW CcXeMe IUCTIEPCHOHHOTO aHaju3a.
O06paboTka pe3yabTaTOB SKCIIEPUMEHTA, BBIBOIbI.

1.7 TlpoBepka OAHOPOJHOCTH JUCHEPCUN NpU OOBEAMHEHUU BBIOOPOK B 0OJHOPAKTOPHOM
DKCIEPUMEHTE, IIEPEX0/] K OTHOCUTEIbHBIM 3HAUEHUSAM MIEPEMEHHBIX.

1.8 OGpaboTka pe3yabTaToB 0JHOGAKTOPHOTO HKCIIEPUMEHTA MPU UCTIOIB30BAHUH OTHOCUTEIBHBIX
NIEPEMEHHBIX. AHAJIN3 PE3YJIbTaTOB KCIIEPUMEHTA.

1.9 IlnanupoBaHHE SKCIIEPUMEHTA M0 HEPAPXUUYECKOW cXeMe JABYX(aKTOPHOTO AMCIIEPCHOHHOTO
aHamu3a.

1.10 OGpaboTKa 3KCIEPUMEHTAIBHBIX JaHHBIX MPHU MOCTAHOBKE IBYX(AKTOPHOTO 3KCIIEPUMEHTa
[0 UePapXUUECKON CXEMe; aHAIU3 Pe3yJIbTaTOB SKCIEPUMEHTA.

Paznen 2. OCHOBBI KOpPPEJSAIHOHHO-PEIPECCHOHHOIO AaHAJIM3a W MAaTeMaTHYeCKOro
NJIAHMPOBAHMS IKCIIEPUMEHTA.

2.1 Llenb KOppENSILIMOHHO-PETPECCHOHHOTO aHAIN3A.

2 2 Koppensanus.

2.3 JIunelHbld K03 PUIUEHT KOPPENAILHH.

2.4 TlocTtpoeHure ypaBHEHUS MPSIMON JIMHUM C TIOMOIIBIO0 MeTo/1a HauMeHblnX kBaapaTos (MHK) u
€ro aHaJu3.

2.5 JInneapu3anys HEIMHEHHBIX 3aBUCHMOCTEN MEXAY ABYMS IIEPEMEHHBIMHU.



2 6 MHOXeCTBEHHBIN KO3 (UIIMEHT TeTepMUHAIUH.

2.7 YpaBHEHUS MHOXKECTBEHHON PETPECCHUMU.

2.8 O1eHKa aieKBaTHOCTH YPaBHEHUSI PETPECCUMU.

2.9 BoIOOp perpecCHOHHOTO YPaBHECHHS.

2.10 MartemaTnveckoe IIIaHUPOBAHUE SKCIIEPUMEHTA, 11e]Tb 1 OCHOBHBIC TIOHSTHSL.

2.11 TpeGoBanus K BEIOOPY OTKIIMKA, (PAKTOPOB M MHTEpBaAIa BapbUPOBaHUs (PaKTOPOB.

2.12 Tlonubiii ¢akTopHbIi 3kcriepuMeHT. COCTaBIIEHUE MATPHIIBI IUIAHUPOBAHUS DKCICPUMEHTA,
CBOICTBA MATPHIIbI IJITAHUPOBAHUSI.

2.13 Pacuer k03(ppuIIMEHTOB MOICIIN U OIICHKA WX 3HAYUMOCTH.

2.14 OueHka afeKBaTHOCTA MOJEIIH U €€ aHAIN3.

2.15 JlpoGHbIii (haKTOPHBIA HKCHEPUMEHT W YCIOBHUS €ro MocTaHOBKH. [locTpoeHue MaTpuiibl
JIpoOHOTO (haKTOPHOTO IKCIIEPUMEHTA.

2.16 Onmnpenenenre >PGEKTOB CMEMICHUS C IOMOIIBI0 TEHEPUPYIOUIETO COOTHOIICHUS U
OTIPENIENISIONIETO KOHTPACTA.

2.17 Bp160Op reHepHpyoIEero COOTHOUICHHUS.

2.18 Ilenb ¥ MPUHIIUIT METOAa KPYTOTO BOCXOXK/ICHUS.

2.19 Bre16op mara qBUKESHHS 110 TPAJUCHTY.

2.20 CocraBiieHrEe MBICTIEHHBIX OIBITOB.

Paznen 3. IliaHupoBaHMe KCIEPUMEHTOB MO OLEHKEe M KOHTPOJII0 KayecTBa pe3yJbTAaTOB
H3MepeHM .

3.1 OcHOBHBIE METPOJIOTUIECKHE XaPAKTEPUCTUKU PE3YIIHTATOB U METOJIOB H3MEPEHHI.

3.2 OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKU CPEJICTB U3MEPEHHIA.

3.3 I[Ipeun3noHHOCTh U €€ cocTaBsromme. CriocoObl onpeaeneHus oKa3aTelield MOBTOPSIEMOCTH,
BHYTpHJIA00paTOPHOH MPEIM3MOHHOCTH U BOCTIPOU3BOAMMOCTH.

3.4 Ilnman »SKcHepuMeHTa TIO OIPENCIICHUIO TIOKa3aTesield TMPEIU3HOHHOCTH H  00padoTka
pEe3yJIbTaTOB IKCIIEPUMEHTA.

3.5 KoHTpons Mpenu3noHHOCTH PE3yJIbTaTOB M3MEPEHUH C HMCIOJIb30BAaHHEM KOHTPOJIBHBIX KapT
[lyxapra.

3.6 [IpaBriIbHOCTH pe3ynbTaToB H3MepeHuid. CriocoObl onpeieseHns oKa3aTeneld IpaBuiIbHOCTH.
3.7 Ilnan »KcrieprMEHTa MO OMPEEICHUI0 TIOKa3aTels MPaBUIBHOCTH PE3YNIbTaTOB M3MEPEHUH C
HCIIOJIb30BaHUEM CTaHAApPTHBIX 0O0pa3loB CcoOCTaBa WM CBOMCTB MaTepuasoB, oOpaboTka
pe3yNbTaTOB dKCIIEPUMEHTA

3.8 KoHTponb MpaBHIBHOCTH PE3yAbTATOB M3MEPEHUI C HCIOIB30BAaHMEM KOHTPOJBHBIX KapT
[Tyxapra.

3.9 TouHOCTB pe3ynbTaTOB U3MepeHuil. OpraHu3amnus KOHTPOJISI TOYHOCTH PE3yJIbTaTOB U3MEPEHUH
B IIPOM3BOJICTBEHHBIX JIAOOPATOPHSIX.

3.10 To4HOCTB CPEICTB U3MEPEHHUS U €€ KOHTPOJIb.

3.6 IlepevyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHMI K 3a4eTy
(m7st OLIEHKH YMEHMIA)

1. B Ttabnuue mnpuBeIeHBbl SKCIEPUMEHTAIbHbIE JaHHBIE I10 ONPEIEICHHUIO MOKa3aTels
npesnomieHuss (N) crekna. OLEHHUTh, COAEpKAaT U OHU CHUCTEMATUYECKYIO IOTPEUIHOCTh, €CIIU
neiictButensHoe 3HadeHue N pasHo (1,540 £ 0,010). Paccunrars cpeqnuil pesyabTaT u3MepeHus N
Y €70 JI0BEPUTEIbHBIA UHTEPBAJ IS 1OBEPUTEILHOU BeposiTHOCTH P = 0,95.



Howmep n3mepenust 3HayeHue N Howmep nsmepenus 3HayeHue N
1 1,52 11 151
2 1,51 12 1,52
3 1,52 13 1,52
4 1,51 14 1,50
5 1,52 15 1,53
6 1,53 16 1,52
7 1,50 17 151
8 1,52 18 1,52
9 1,52 19 1,50
10 1,51 20 1,53

2. Bomprmerp kinacca TouHOCTH 1,0 (YCTaHOBJIGH TO MPUBEICHHOW IOTPEITHOCTH) C
npezaenom usmepennit 300 B, umeromuit MakcumManbHoe uncio aeneHuit 150, moBepeH Ha OTMETKax
30, 60, 100, 120 u 150 neneHuii, mpu 3TOM aOCOITIOTHBIE MOTPEITHOCTH B ATHX TOYKAX COCTABHIIN
1,8; 0,7; 2,5; 1,2 u 0,8 B. Onpenenutb, COOTBETCTBYET JIM MPUOOP YKa3aHHOMY KJIACCY TOYHOCTHU U
paccuuTaTh OTHOCUTEIbHBIC IOTPEIIHOCTH B KXKJOW TOUKE OTCUETA.

3. M3yuanu 3aBucumocth cuibl TpeHus (Y) B ABUrateisx oT temmeparypsl (Xi1) U copra
cmazouHoro macna (X2). Kaxnaplil ¢akrop 3agaBaii Ha JBYX YpPOBHsX: HUXHEM (-1) u BepxHeM
(+1). ®yHKIHUIO OTKJIMKA allIPOKCHMHUPOBAIH MOJIMHOMOM:

Y =ap + ar- X1 + ax-Xo + a12-X1-Xa.

ManI/IIIa IJIAHUPOBAHU A SKCIICPUMCHTA U 3HAUCHUS OTKJIMKA IPHUBCACHLI B Ta6JII/IHe.

Homep | Marpuua niaHupoBanus CpelHee 3HaueHHE | 3HAYEHMS OTKIUKA B €1I. CUJIbI

OIbITa X1 X X1-Xo OTKIIMKa Y Y1 Y2 Y3
1 -1 -1 1 26,4 26,5 26,3
2 1 -1 -1 25,2 25,6 25,4
3 -1 1 -1 29,6 31,0 30,3
4 1 1 1 27,9 29,5 28,7

Paccuutats KO3 PUIHEHTHI

ypaBHeHusi (1), OLIEHUTH

ux

3HAYUMOCTD,

IIPOBEPUTH

AICKBAaTHOCTD MaTeMaTHIECKOM MOZCIIN, 3aIIMCaTb MOACIIb U IMPUBECTU €€ B HOPMUPOBAHHOM BHUIC.
CHCH&TB BbIBOJ O CTCIICHU BJIMAHUA (l)aKTOpOB Ha OTKI/IHK.

4. ComocTaBisi ITOKa3aHUS pa60qero

BOJIbTMETpa U 06pa3u0130r0 BOJIbTMETpA.

yCTaHOBI/ITI), HMECTCA JIM CUCTEMATUYCCKAs NOTPCIIHOCTL B ITOKA3aHHUAX pa60qer0 BOJIBTMETpA.
HCO6XOI[I/IMBIG JaHHBIC IJIA pacdCTOB IMPUBCICHLI B Ta6J'II/II_[e.

Pabounii BonpT™METP OO0pa31oBbIil BOJIBTMETP

Yucno u3mepeHui ni=3 np=2
Cpennuii pe3ynprar X =231B y =226B
Koadduuuent Bapuanuu V,
XapakTepus W{ CIy4daiH

PAKTCPUSYIOIIITH CIYHAHIYIO Vx=0,6 % Vy=0,1%
MOTPEUIHOCTH (BOCIIPOU3BOIUMOCTH )
pe3yJIbTaTOB U3MEPEHUI
Yucio creneHeit cB0OO I, IPU KOTOPOM o o
onpenensum V




3.7 IlepevyeHb THNIOBBIX MPAKTHYECKHUX 32[aHUI K 3a4eTy
(17151 OIICHKU HABBIKOB U (MJIM) OIBITA JAESITEIIbHOCTH)

1. IIpu BBIOOpPE ONTUMATBHBIX YCIOBUN PEHTTEHOCIEKTPAIbHOTO OINpPEAEICHHs MBIIIbIKA B
NOYBaX U3y4ajHd 3aBHCUMOCTb KOHTPACTHOCTH ero crekrpanbHor muaun Y = la/lg (Inm u I —
WHTEHCUBHOCTh PEHTI'CHOBCKOTO W3JIYYCHHS COOTBETCTBEHHO Ha JUHUU AS M psaoM ¢ Hell ((poH))
or HanpsikeHnus (X1) Ha PEHTICHOBCKOW TpyOke ¥ 3kcmo3umuu (X2). DyHKUIUIO OTKIHMKA
anmnpOKCUMHUPOBAIIU OJIMHOMOM:

Y =ap+ar- X1+ axXo+anXi-Xo @
®dakrop Hwxkuuii yposens (-1) | Bepxuuit ypoens (+1)
X1 (Hanpsixenue, kKB) 25 40
X2 (3KCIIO3UIIHS, CEK) 30 60
Marpuiia riaHupoBaHus SKCIEPUMEHTA ¥ 3HAYCHHSI OTKJIMKA TIPUBEICHBI B TaOJIHIIE.
Cpennee
Homep | Matpuna miaHupoBaHus H3mepeHHbIe 3HaYEeHUS OTKIIMKA
3HA4YCHUE
orbiTa X1 X2 X1-X2 | orkiamka Y Y1 Y2 Ys Ys
1 -1 -1 1 1,373 | 1,354 | 1,367 | 1,357
2 1 -1 -1 1,259 | 1266 | 1,242 | 1,254
3 -1 1 -1 1,371 | 1,389 | 1,351 | 1,353
4 1 1 1 1,247 | 1,269 | 1,264 | 1,245

Paccuutats kodd¢unuentsl ypaBHeHus (1), OLEHUTP UX 3HAYUMOCTb, IPOBEPUTH
aJICKBaTHOCTh MaTEMaTUYECKOW MOJIEH, 3alucaTh MOJIETh U MPUBECTU €€ HOPMHPOBAHHBINA BUJL.
Crnenatb BBIBOJ O CTEIIEHU BIHSHUS (PAKTOPOB HA OTKIIHK.

2. Ucmone3ys MHOXKecTBeHHEIH Kod(hdumment nerepmunanmn  R? (Excel), BwiGpath
HAWJIYYIIYI0 PErPECCHOHHYIO KPUBYIO, CBSI3BIBAIOIIYIO TONIIMHY CTanbHOro jmcra Y, (£, MM) co
CKOpoCThIO mTpokata X (v, 4YHCIO OOOpPOTOB B MHHYTY) B TEXHOJOTMYECKOM IPOIIECCe
aucronpokara. JlaHHbIe Ui TOCTPOSHHMSI PETPECCHOHHOTO YPaBHEHUS TIPEACTABJICHBI B TaOJIHIIC.

Howme Y (¢, Mmm)

oanE X (v, 06/MuH) Y Y, Y3
1 40 2,20 2,15 2,25
2 42 1,95 2,10 1,95
3 44 2,15 2,05 2,10
4 46 1,90 1,85 2,10
5 48 1,90 2,10 1,85
6 50 1,80 2,00 1,90
7 52 1,90 1,85 1,80
8 54 1,85 1,75 1,80

IIo BBI6paHHOMy perpeCCPIOHHOMy YPaBHCHHUIO, paCCUUTATb OXKHWIACMOC 3HAYCHHUC
TOJIIKWHBI CTAJIBHOI'O JIMCTA Y OCTATOYHYIO AUCIICPCUIO SO’ AUCTICPCHUIO SB' XapaKTCPU3YIOUIYIO
BOCIIPOU3BOJUMOCTDb OTKJIMKA, U OLICHUTH aICKBATHOCTb perpeCCI/IOHHOI/I MOACIH.

3. IlpoBoauics 3KCHEPUMEHT, CIUIAHUPOBAHHBIM MO CXeMe IUCIEPCHOHHOIO aHalu3a, ¢
LEJIbIO OTpeIeNIEHUsI COOTBETCTBUS TEXHUUECKUX XapaKTEPUCTHK OJTHOTO U3 TUIIOB KOHIEHCATOPOB
TpeOOBaHMSIM HOPMATHBHOM JoKyMeHTauu. C 3TOW LENbI0 TPH JABYX 3Ha4eHUsX Temrepatypsl (K
= 2) OKpy’Karolllel cpeibl U3MEPSIIU 3HaUE€HUsI eMKOCTU 4-X KOHJEHCATOpOB 3TOro tumna (M = 4) u
JUISL K&KJIOTO KOHJIEHCATOpa MOJIy4YwIn 1o 4 pesynpraTa usmepeHus (N = 4). Pe3ynbTarsl ONBITOB
IpUBE/IEHBI B Ta0NIHULIE.



3HadYeHUS €EMKOCTH KOHACHCATOPOB

TeMnepaTypaul Homep Pesynbrarel uamMepeHus eMKoCTH, MKD

OKpyxaioter KOHJIEHCAaTopa X
cpensl, °C 1 X2 X3 X4

1 0,892 0,925 | 0,855 0,882

50 2 0,853 0,885 | 0,871 0,900

3 0,818 0,842 | 0,900 0,930

4 0,854 0,880 | 0,875 0,902

1 0,933 0,945 | 0,896 0,908

20 2 0,894 0,900 | 0,910 0,920

3 0,855 0,865 | 0,938 0,950

4 0,891 0,905 | 0,915 0,923

YCTaHOBHUTH, 3aBUCAT JH pPE3ylIbTaThl H3MEPEHUS E€MKOCTH OT Temmeparypsl (St) u
WH/MBUIyaIbHBIX OCOOCHHOCTEH KOHJeHcaTopa (Si); OLEHHTh MOTPEHIHOCTh METOAa M3MEpPCHUIt
eMKOCTH (Sysw). Paccumrare cyMMapHyIO MOTPENIHOCTh pPE3yNbTaToB wHcmbiTaHuii Syz. Caenartb
BBIBOJI O CTCIICHU BJIMAHUSA (PaKTOpOB.

4. TlocTpouTh PErpecCUOHHYIO0 KPUBYIO, CBS3BIBAIOIIYIO KOJIMYECTBO aKTHUBHOTO XJopa (Y) B
TOTOBOW MPOAYKIIMU C JUTMTEIBHOCThIO XpaHeHus ee Ha ckiane (X). JlaHHbie A1 MOCTPOCHHS
ypaBHEHUS PETPECCUU MTPUBEICHBI B TaOJIHIIE.

JlaHHbIe U151 IOCTpOeHUs Mozenu 3aBucuMoctr Y = f(X)

X (megens ¢ Y (conmepxanue
Howmep MOMEHTa AKTHUBHOTO XJI0pa), %
OIbITa H3TOTOBJICHUS
Y1 Y2
MIPOTYKIIHH)
1 0 50 50
2 8 49 49
3 12 46 44
4 16 44 43
5 20 42 43
6 24 42 40
7 28 41 40
8 32 41 40
9 36 41 38
10 40 39 39

Hcnonb3ys moaydeHHOE PErpeCCMOHHOE YpaBHEHHUE, PACCUUTATh 0KMAAEMOE COJIepKaHUe
aKTHBHOTO XJopa Y, OCTaTOUHYI0 MWNCIEPCHIO SZ, JHCTEPCHI0 SZ, XapaKTepH3YIOUIyIo
BOCITPOM3BOJUMOCTH OTKJIMKA, M OLICHUTh aJIEKBATHOCTh PETPeCCUOHHON Mojienu. Cenarh BHIBOJ O
BO3MOKHOCTH  HUCIIOJIb30BaHUsl  IOJYYEHHOTO ypaBHEHMsS U1  ONUCAaHUA  HCCIeAyeMOu
3aBHCUMOCTH.



4. MeToan4ieckue MaTepuaJbl, onpeaesoniue Nnpoueaypy oueHuBaHusA
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AMCLIUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwucaHus MPOIEeAypH IPOBEACHUSI KOHTPOIHHO-0IIEHOYHOTO MEPOTIPHATHS U PO Ty PHI
OIICHUBAHUSA PE3YJIbTATOB OOyUCHHUS
cpencTaa
3amuTa KOHCIIEKTOB, MPEIyCMOTPEHHBIX padodel MporpaMMOi AUCIUILIIHEL, IIPOBOAUTCS BO
KoHcmekt BpeMs  TpakTHUecKux  3aHATuid.  [IpemomaBaTenms  Ha  MPAaKTHIECKOM  3aHATHH,

NPEAIIECTBYIOMEM 3aHATHIO IIPOBEJCHUS KOHTPOJS, MOBOOWT 1O OOYYArOIIUXCS: TEMY
KOHCIIEKTOB U TPeOOBaHNUS, IPEABSIBIISICMbIE K MX BBIITOJHEHHUIO U 3aIIHTE

TBopueckue 3aaHusl BBIIAIOTCA HAa MPAKTUUECKUX 3aHATHAX, NPEAIIECCTBYIOIINX U3YyYEHUIO
mpelylaraéMoil  TeMBL.  3aJaHus  BBUIOKEHBI B DJIEKTPOHHON  WH(OPMAIMOHHO-
obpazoBatensHOl cpene Upl' YIIC, noctymHo# oOyuaromeMycs 4epe3 ero JIHIHBIN KaOWHeT.
WupuBuayanbHEIe 3afaHAsl TOJDKHBI OBITH BBHITIOJIHEHBI B YCTAHOBIICHHBIHN IIperioaBaTelieM
CPOK U B COOTBETCTBHH C TpeOOBAaHUAMH K 0(hOPMIICHHUIO (TEKCTOBOI M rpaduuecKoif qacreii),
chopmynmupoBanHeIMH B [lomoxxenun «TpeOoBaHMS K O(OPMIICHHIO TEKCTOBOW U
rpaduueckoil ToKyMeHTanuu. HOpMOKOHTpOb» (B MOCIHEAHEH pelakiuu). BhIMOTHCHHBIC
3aJlaHMs B HA3HAUCHHBIN CPOK CAAIOTCS HAa IPOBEPKY

TBopqecxoe 3aJaHuec

TeCTHpOBaHI/Ie OPOBOAUTCA IO PE3yJIbTaTaM OCBOCHUA TEM WM PA3JACIOB AUCHUIIIMHBI WIHA
N0 OKOHYAaHHIO €€ H3Yy4YCHUA BO BpPCMA MNPAKTHUCCKUX 3aHaTui. Bo BpEMs MPOBCACHUS

TectupoBanue TECTUPOBAaHHS IIOJB30BAThCSA yYEOHMKAMHM, CIIPAaBOYHHKAMH, KOHCIICKTaMH JICKIHH,
(KOMITBIOTEpHBIE TETpalsIMU JUIsl IIPAKTUYECKUX 3aHATHM He paspeuieHo. IIpenogaBaTesb Ha NPaKTUYECKOM
TEXHOJIOTHH) 3aHATUH, IPEALIECTBYIOIIEM 3aHATHIO MPOBECHUS T€CTa, JOBOAUT 0 OOYJAIOIUXCS: TEMBI,

KOJIMYECTBO Sa)laHI/II‘/’I B TECTC, BPEMs BBIIIOJTHCHUS. Pe3yHbTaTI)I TCCTUPOBAHUA BHUJIHBL
obyuaronieMycs Ha KOMIbIOTEpe Cpasy MOCIe MPOXOKICHHUS TeCTa

3ammrTa J1a0OpaTOPHBIX PabdOT MPOBOAWTCS BO BpeMs JaOOpaTOpHBIX 3aHATHH. Bo Bpems
MPOBEACHUS 3alMThI JIAOOPATOPHOW PabOTHI MOJB30BATHCS YUCOHMKAMHM, CIIPABOYHHUKAMHU,
KOHCIICKTaMH JICKI[HIA, TETPASIMH HE Pa3pericHo.

[penonaBarens Ha 1abOpaTOpHOI paboTe, NPENIIECTBYIOMEH 3aHATHIO TIPOBEICHHS 3aIUThI
nabopatopHoi pabOThl, JOBOAUT JI0 OOYYAIOIIMXCS: HOMEp 3allUIaeMoil 1abopaToOpHOM
paboThI, BpeMst Ha 3alUTy JTJaOOPaTOPHOH pabOTHI.

[IpenogaBatens nHPOpMUPYET 00YUAIONTUXCS O PE3yIbTaTax 3alUThl Ta0OPATOPHON PabOTHI
Cpasy Imoclie e KOHTPOJIBHO-OIICHOYHOT'O MEPOTIPHUSTHS

JlaGoparopnas pabota

I[J'ISI opraHusalii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTrTeCcrallui COCTaBJIAKOTCA THIIOBBIC
KOHTPOJIbHBIE 3a/laHUsl WJIM HWHbIE MaTepuanbl, HeOOXOJMMble Ui OLICHKH 3HAHUH, YMEHHH,
HAaBBIKOB U (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATanbl (POPMUPOBAHUS KOMIIETEHIINH B
npoliecce OCBOCHUsI 00pa30BaTeIbHON MPOTrPAMMBI.

HepequL TCOPCTUYCCKHUX BOIPOCOB M THUIIOBLIC IMPAKTUUYCCKUE 3aJJaHUA PA3HOTO YPOBHA
CJIO)KHOCTH JJISi TMPOBEJEHHsI NMPOMEXKYTOUHOM arTecTalui OoOydaroluecs MOJy4aloT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMalmoHHO-o0pa3oBarenbHyo cpeny Hpl'YIIC (imuunbii
KaOWHET 00yJaronierocs).

Onucanue npoieayp NpoBeieHUsi MPOMEKYTOUHOI aTTecTannu B popme 3auera
U OCHUBAHHUA PE3YJIbLTATOB oﬁyqennﬂ
[Ipy mpoBeneHWH TPOMEXKYTOYHOW aTTecTalud B (opMe 3ayeTa MpernojaBaTellb MOKET
BOCIIOJIb30BaThCSI pe3yabTaTaMy TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHHne cemectpa. C menbro
WCIIONIb30BaHUsl PE3yIbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPENoJaBaTellb MOJACYUTHIBACT
CPEHIOI0 OIICHKY YPOBHS C(POPMHUPOBAHHOCTH KOMIIETCHIIMI oOOyd4aromerocs (CymMma OIIEHOK,
MOJTyYEHHBIX 00YUYaAIONIUMCS, IEIUTCS HA YHUCIIO OIICHOK).




HIkana u KpuTepuu OLleHUBAHUS YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIMI B pe3yJbTare
HU3yUYeHHs JUCHUIIMHBI IPU MPOBeICHUN MPOMEKYTOYHOM aTTecTallun
B hopMe 3a4eTa Mo pe3yJbTaTaM TeKYLIero KOHTPOJIsi
(0e3 TONOJHUTEJIHbHOT0 ATTECTAIIMOHHOTO MCTILITAHUSA)

CpenHss OlleHKa ypOBHSA
c(hOpMUPOBAaHHOCTH KOMIIETEHIIUH
10 pe3yJbTaTaM TeKyLIero KOHTPOIIs

Ixana orieHUBaHUS

Onenka He Menee 3,0 W HET HH  OJHOH
HEYJOBJIETBOPUTEIFHON OIIEHKH I10 TEKYIIEeMy KOHTPOJIIO

«3a4YTCHO»

Onenka wmenee 3,0 mwim momydeHa XOoTsS OBl onxHA
HEY/IOBJICTBOPHUTENbHASI OLIEHKA M0 TEKYIEMY KOHTPOIIIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(HOPMHUPOBAHHOCTH KOMIIETEHIMIT 00YyYaroIIerocss He COOTBETCTBYET

KPpUTCPpUAM IHOJYYCHUSA 3a4YCTa oe3 JOIIOJIHUTCIIBHOI'O aTTCCTAllMOHHOI'O HMCIIBITaHUA,

IMPOMEKYTOUHAad aTTeCTalus IIPOBOAUTCA B (bopMe CO6CCCI[OB3HI/I$I IO MEPCYHIO TCOPCTHUYCCKUX
BOITPOCOB U THUIIOBBIX MPAKTUYCCKUX 3a1a4 UJIU B (I)OpMe KOMITIBIOTCPHOI'0 TCCTUPOBAHMA.
HpOMe)KYTO‘IHaH aTTcCTalnms B (bOpMC 3a4€Ta C MPOBCACHHUEM ATTCCTAIMOHHOI'O MCIIbBITaAHUA

MMPpOXOAUT HAa NOCICAHEM 3aHATHUH 110 JUCHHUIIIINHC.

IIpu nmpoBeneHMM NPOMEXYTOUHOH arrecTauuud B (OpME KOMIIBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOTO 3agaHus Qopmupyercss u3 (OHIA TECTOBBIX 3aAaHUN MO JTUCIMILIHHE
cilyyaiiHeIM 00pa3oM, HO ¢ ycinoBueM: 50 % 3ai1aHuil JOKHBI OBITh 33JaHUAMHU OTKPBITOTO THUIA U

50 % 3amaHuil — 3aKPBHITOTO THUIIA.

TO



