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1 ey ocBOEHU AN CHMUILIUHBI (MOIYJI51)

Llenpto ocBoeHuss wmoxayns gucuuiuinabl b1.6.20 6moka 1 ywyeOHoro miana
«[InanupoBaHUe SKCIICPUMEHTA» SABJISETCS TOJTOTOBKA OakaaBpoB 1o HampasieHuio 22.03.02
«Metamnyprusi» u npoduito ToAroroBku «OO0paboTka METauioB W CIUIABOB JaBICHHEM
(TIpokaTHOE IPOU3BOJICTBO)» - 3a09HOM (POPMBI 00yUeHHUS K TPOPECCHOHATBHON ACATETFHOCTH B
COOTBETCTBUM ¢ TpeboBanusamu DenepanbHoro [ocymapcTBeHHOro 00pa30BaTEIHHOTO
CTaHjaapTa.

3amauedl M3ydeHUs AWCIMIUIUHBI SIBISETCS MOJATOTOBKA CTYIEHTOB K TBOPYECKOMY
MPUMEHEHUIO MMOTYYeHHBIX 3HaHUHU MPU CO3JaHUU HOBBIX U COBEPIIIEHCTBOBAHUIO JACHCTBYIONINX
TEXHOJIOTMYECKHX MPOIIECCOB, (GOPMHUPOBAHHIO Y CTYJICHTOB CUCTEMBI 3HAHHIA IO TNTAHUPOBAHUIO
IKCTIEPUMEHTOB BO BceX cdepax yuyeOHOM M MPOM3BOACTBEHHOHN NEITEIBHOCTH. JTa 3agaya
peraeTcs ClIeAYIOIUMH ClIoco0aMu:

- IaTh TIOHATHUSA 00 OLIEHKE PKCIIEPUMEHTAIbHBIX JaHHBIX, TeHEPATbHON COBOKYITHOCTH U
BBEIOOPKH U3 HEE CITYYaHBIX BETMUUH;

- chopMHpoBaTh y CTYyAECHTa MpPEACTaBICHHUS O KOPPEISIIMOHHOM U PETPecCHOHHOM
aHaNMM3aX, METOAWKE OIEHKH W OTCEHMBAaHUHM pPa3IUYHBIX (AKTOPOB BBIOOPOK CIIyHalHBIX
BEJIMYMH;

- Hay4uTh OOyYaIOmUXCS METOJaM IUTAHHUPOBAHHOTO OJKCIIEPHMEHTa U TOWCKa
ONTHUMAaJIbHBIX 3HaAUYCHUH (QYHKIIUU OTKIIMKA B OMPEIEICHHON 00JaCTH CyIeCTBOBaHUS (haKTOPOB
TEXHOJIOTHYECKOTO MPOIIecca;

- IPUMEHATh METObl IIIAHUPOBAHHOTO JKCIIEPUMEHTA IS OOJETYeHHs] PacueToB MpH
NPUMEHEHUH IPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

2 MecTo JUCHUIJIMHBI (MOYJIfA) B CTPYKTYype 00pa3oBaTe/ibHOI MpOrpaMmbl

Hucnurnnuna [TnanupoBanue sKCriepuMeHTa BXOIUT B 0a30BYyI0 4acTh Y4€OHOTO IUIaHa
00pa30BaTeIbHON MPOTrPAMMBI.

Jis  wW3ydeHus  AWCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAJCHUSN),
chOpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHHSI JUCLIUTUINH/ TIPAKTUK:

Marematuka

MaremaTHuecKkasi CTaTUCTHKA B METAJLTYpPTUU

Pusuka

HNudopmartuka u nHHOPMAIIHOHHBIE TEXHOJIOTHH

Xumust

3HaHus (YMEHUs, BIAJI€HUs), IOJIYYCHHbIE NTPU U3YYEHUU AAHHOW TUCLMIUIMHBEI OyayT
HEOOXOAMMBI JIS1 U3YYEHHS TUCIUTUTNH/TIPAKTUK:

MeTo/ 161 OITUMHU3ALIMY [TPOLIECCOB 00paOOTKH METAILIOB 1aBIEHUEM

MeTobl ONTUMH3ALUY TEXHOJIOTHYECKHUX MTPOLIECCOB

MozenupoBaHue NpoLECCOB MPOKATHOTO MPOU3BOJCTBA

IToaroToBka K 3alyUTe U 3alllUTa BBITYCKHON KBaTU(PHUKALIMOHHON paboThI

[ToaroToBka k caaye u caaya rocyAapcTBEHHOT0 IK3aMeHa

Y4eOHo- uccnenoBaTenbeKas paboTa cTyjeHTa

3 KomnereHuuu odyyaroierocs, (popMupyemMbie B pe3yJbTaTe OCBOCHHS

AUCHUILVINHBI (MOAYJISA) M IIJIAHUPYEMBbIe Pe3yJIbTAThl 00y4eHH s

B pesynbrare ocBoenuss aucuMIUiMHbBL (Moayns) «llnmaHupoBaHuMe >3KCHEpUMEHTa»
o0yyarommuiics JoKeH 001a1aTh CIEAYIOIIUMU KOMIIETEHIUSIMHU

CTpyKTYypHBIii [Tnanupyemble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH




OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHIO U MPAKTUKY JJIA PCIICHNA WHXKXCHCPHDBIX 3aJ1a4

3HaTh

- OCHOBHBIE OIIPE/ICICHUS INIAHUPOBAHUS IKCIIEPUMEHTA;
- KJaccuuKanuio crnoco0oB BEIOOpa MIaHa HKCIIEPUMEHTA, TEOPETHUECKHE
OCHOBBI pacdera K03((HUIIMEHTOB SMIUPUIECKUX YPaBHEHHH PETpeccui;

- OCHOBBI COCTaBJICHHsI MATPHI] MIOJTHOTO U APOOHOTO (PaKTOPHOTO
9KCIIEPUMEHTA;

- METOJIUKY pacueTa K03(ppuieHTa KOHKOPJAuu

Ymers

- 3¢ (peKTUBHO MPUMEHSTh METO/Ibl IJIAHWPOBAHUS SKCIIEPUMEHTA;

- ICII0JI30BaTh METOJUKY MAaTEMAaTHUYECKOTO IJIAHUPOBAHUS SKCIIEPUMEHTA;
- COCTaBJIATh MaTPHUILY MOJTHOTO U APOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA;

- IPUMEHSITH B pabOTE SKCIEPTHYIO OIEHKY 3HAYUMOCTH (PaKTOPOB,
onpenensomux GyHKIIUIO OTKJINKA

Bnanetn

- IPaKTUYECKUMHU HaBBIKAMU 110 TIPUMEHEHUIO METO/1a TUTAHUPOBAHHS
HKCHEPUMEHTA;

- METOJaMHU (PU3UYECKOTO U TEOMETPUUECKOTO MO00HS;

- Ipo¢eCCHOHATBHBIM SI3IKOM MPEAMETHON 00JIaCTH 3HAHUS

[TK-2 crtocoOHOCTBIO BRIOMPATh METOIBI MCCIICIOBAHMSI, INIAHUPOBATH U TTPOBOIUTH
HGO6XOZ[I/IMI>I€ 3KCHCpI/IM€HTLI, I/IHTepHpeTI/IPOBaTB pe3y.]'H>TaTI>I 1 AcJ1aTh BBIBOJbI

3HaThb

- MCTOJbI IIJIAHUPOBAHUSA SKCIICPUMCHTOB PA3HOI'O YPOBHS;

- CITOCOOBI COCTaBJICHUS IIJIAHOB MATEMATHYECKOTO OKCIICPUMCHTA,
- [IpoLcaAyphbl MOUCKA OITUMAJIBHBIX pemeHI/Iﬁ,

OKCTpEMAJIBHBIX 3HAYCHUN IIpU IMMOUCKE ONTUMAJTIbHBIX 3HAYCHUH

YmeTn

- IPUMCHSATH MCTOABI INTAHUPOBAHUA SKCIICPUMCHTOB PA3HOI'O YPOBHA ;
- COCTABJIATH IJIaHBI MATEMATUYCCKOT'O SKCIICPUMCHTA,
- HaXOAUTh ONTUMAJIBHBIC PCIICHU N3BECTHBIMU METOJaMU

Bnanets

- METOdaMH IUNIAHUPOBAHUA SKCIICPUMCHTAMU PA3HOTO YPOBHA,

- M@TOI[I/IKOﬁ IIOJIHOT'O U I[pO6HOFO MaTEMaTUYCCKOT'O SKCIICPUMCHTA,
- METOdaMH OIIPECACIICHUSA SKCTPEMAJIbHBIX 3HA4YCHMI IIpU MMOUCKE
OINITUMAJIBHBIX 3HAYCHHI




4. CTpyKTypa, 00bEM M cofepKaHue AUCHUILUIUHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh JUCIHUILIMHBI cOCTaBsieT 4 3aueTHbIX equnul] 144 akan. yacoB, B TOM

YHUCJIIC:

— KoHTakTHas pabora — 10,9 akan. yacos:
— ayIuTOpHAs — 8 aKaJI. 4acoB;

— BHeayauToOpHas — 2,9 akaj. 4acoB

— caMocTosTeIbHas paboTa — 124,4 aka. 4acos;
— [MOATOTOBKA K 9K3aMeHy — 8,7 akaj. yaca

CDopMa aTTeCTalluu - SK3aMCH

AynutopHas s
KOHTaKkTHas pabora E 5 DopMa TeKyLero
S B
B aKaJl. yacax 3} " KOHTPOJISt
Pasnen/ Tema 2, ( A ) £ A N P Kon
> & © | caMOCTOATENbHOM |  ycIieBaeMOCTH U
JICIUTITAHBI ~ £ © . | xommerenIn
o B paboThI IIPOMEKYTOUHOM
nab. | mpaxt. | 3 aTTecTalun
Jlexk. = 1
3aH. | 3aH. | O &
1.
1.1 Beenenue. CBeneHus u3
TEOPHH  BEPOSTHOCTH U
MaTeMaTHYeCKOit
CTaTUCTHKH  (TeHepabHas
COBOKYITHOCTb, BEIOOpKA IIpopabotka Texviuii
CITyJaltHBIX BEJIMYHH, TEOPETHYECKOTO KOHij)J'lB
XapaKTEPUCTUKU BBIOOPKH). (JIEKLIMOHHOTO) CHeB:g)MOCTI/I
ITousitue 0 BUIAX 0,5 0,5 16 MaTepHaa. Y © | TIK-2, OIIK-4
IIpoBenenue
MIJIAHUPOBAHUS Nzyyenne
pacueTHBIX paboT ¢
MaTeMaTHYEeCKOro u JIOTIOJTHUTEIEHOTO
npumeHenuem [1K.
(uzrueckoro MaTepHana.
9KCIIEPUMEHTOB, TIPHHITUIIAX
reOMETPH-YECKOr0o "
(usmueckoro moJ00us
O0BEKTOB YIIPABIICHHUS.
1.2 Cratuctuueckue
METOABl B YIPaBICHUH Ipopabotka
KaueCTBOM npoxykuuu.| 3 TEOPETHYECKOTO
Texymmii KOHTPOJIb (JIEKIIMOHHOT0)
MPOIYKIIHH. [MpuHIUITB Marepuana.
BBIOOpa  KOHTPOIHPYEMBIX U3zyaenue
napamMeTpoB M MX ypOBHS B JIOTIOJTHUTEIEHOTO
cTaHAapTax Ha| Marepuarna. Texymuit
METaJLTypPTU-YECKYIO IIpopaboTka KOHTPOJIb
po, HI10. METOMYECKUX CIIEBACMOCTH.
POy 05 05 | 16 Aee b MK-2, OTK-4
Craructuueckoe yKa3aHUH K [Iposenenue
000CHOBaHHE o0beMa MPaKTHYECKUM | paCUETHBIX padoT ¢
BBIOOPKHM TIpH KOHTpOJIE Y 3aHATHSM, npumenenrem 1K,
MOCTaBITHKA n COCTaBJICHUE
notpebutens. KoHTponsHEbIe KOHCIICKTA,
kaptel.  OOmas  cxema IIOJrOTOBKA
YIIPaBJICHUS OTBETOB I10
TEXHOJIOTHYECKUM KOHTPOJIbHBIM
O0BEKTOM C aJanTHBHBIM BOIIPOCaM.
6oxoM




1.3 XapakTepucTHKH BHJIOB

9KCIEPUMEHTOB IpopaGorka
(TeopeTrueckuit IOJIXO/, pop
TEOPETUYECKOrO
MaTeMaTHIECKOe (eKIOHHOTO)
CHUMYJIMPOBA-HUE  YCIOBHI MaTePHANA
9KCIIEPUMEHTA, (PH3NICCKHUN s peHue.
HKCIIEPUMEHT), YCIIOBHS v
JIOTIOJHUATEIBEHOIO
MoZ00us (uzmaeckoro MaTeDHANA Texcviuii
00-beKTa M MaTepHaAIbHON o I;.60TI(;1 KOHyH(I)J'[L
xorun.  BriGop - HauGosee Mell?oinqecmx cneB:;f)Mocm
bdeKTHBHOI CXeMBI 0,5 05 | 16 ¢ y * | [IK-2, OIIK-4
SKCIICPHMCHTA yKa3aHU# K IpoBenenue
COCTaII;IlGHI/IG ) nana MPaKTHYECKUM | pacdeTHBIX padoT ¢
3aHATHAM npumenenrem I1K.
MPOBEJICHUSI SKCIIEPHUMEHTOB COCTaBJIEHI:Ie p
Pa3HbIX YpOBHEH (ONBITHBINH, KOHCIICKTA
nabopaTopHbIH, HOILFOTOBKE’l
MOTYTIPOMBIIUICHHBIH, OTBETOB 110
MIPOMBIIIJICHHBIN,
HM3TOTOBJICHUE KOHTPOILHRIM
. BOIIPOCaM.
OTBITHO-ITPOMBIIILJICHHOM P
MapTHH )
IpopaboTxa
TEOPETUYECKOrO
(JIEKLIMOHHOTO)
Marepuana.
1.4 BBeneHue B METOOUKY s pe}me
TUTAHUPOBAHUS v
JIOTIOJHUATEIBEHOIO
IKCIEPUMEHTA (obmrue MaTeDHANa Texviuii
MTOHSATHS, IPUHITUITBI). Bus o I;60T1<é1 KOHzmom,
f1apa-MCTPOB -OMTHMH3ALIH, Mefoz?nqecmx cneBanocm
06OBIEHHbIT  Tapamerp 05 05 | 16 ¢ yH © | k-2, onk-4
R ———— (byHKIS yKa3aHU# K poBezneHue
)Kel'[aTeJ'[LHOCT’I/I Bui6o MPaKTHYECKUM | pacdeTHBIX padoT ¢
Tuma MaTémamqecrcog 3aHATHAM, npumeHenuem [1K.
o . COCTaBJICHUE
ITOJINHOMMAJILHOM WM MHOMI
MOJCITH KOHCIIEKTA,
’ MOJrOTOBKA
OTBETOB I10
KOHTPOJbHBIM
BOMpOcam
. . IIpopaboTka
1.5 Tonupi W ApOOHBIH pop
N TEOPETUYECKOr0
(aKTOPHBII  AKCIIEPUMEHT. (fleK1OHHOTO)
[IpaBuma MMOCTPOCHUS MATeHANA
IJTAHOB — JPOOHBIX PEILTHK. s peHI/Ie'
Pucku npu ucnonszoBaHuun e
JIOIIOJIHUTEIHHOIO
IJIAHOB ¢ JPOOHBIMU MaTCDHANA o D—
peIyIMKaMi — BIMSHUAE Ha oo z 60TK;1 KOHiIH;HL
TOUHOCTR HPOrHOSHPOBAHHA Mefo pnqecmx cneBaeE)Mocm
¢(yHKIMKM  OTKIWKA. THITBI 0,5 0,5 16 & o Y © | [IK-2, OIIK-4
IUTAHOB  JKCIICPHUMEHTa — YKA3aHM K Tposencrme
B W Tpex (haxTopHEE MPaKTHYECKUM | paCUETHBIX padoT ¢
nnzﬂm THHF; N = mn F()N 3aHIATHSM, npumenenuem [1K.
COCTaBJICHHE
HEOOXOAMMOE  KOJIMYECTBO COHCIIEKTa
OIBITOB, M — KOJHUYECTBO HOZ[FOTOBK.’:I
YpOBHEH BapbUPOBAHUS OTBETOB 110
CIydaiiHbIX (aKTopoB, N —
KOHTPOJIbHBIM

KOJIN4ECTBO (haKTOPOB)

BOIIPOCAaM




ITpopaboTka

1.6 Koadpdpumment
TEOPETHYECKOTO
KOHKOp/IAIHH
(JIEKLIMOHHOTO)
(ko3¢ durpieHT  cornacus)
. MarepHaa.
Opd  DKCHEPTHOH  OIEHKe
N3yuenne
BIUsiHASA ~ (DakTOpoB  Ha
JIOTIOJTHUTEITEHOTO
dyHKIHIO OTKJIMKA N
MaTepHana. Texymmii
(mapamerp  ONTHMH3AIMH).
. Ipopabotxka KOHTPOJIb
Ocnoipie CBOHCTBA METOJHYECKUX CIIeBaeMOCTH
MaTpUIbl  MaTeMaTHYECKH 0,5 0,5 16 o y © | TIK-2, OIIK-4
YKa3aHUH K IIpoBenenue
TUTaHUPYEMOT O
MIPaKTHUCKUM | pacueTHBIX paboT ¢
IKCIIEPUMEHTA
3aHITUSAM, npumenenuem [1K.
(OpTOrOHANBHOCTH,
COCTaBJICHHE
pOTOTa0ENBHOCTD,
KOHCIIEKTa,
CUMMETPHY-HOCTb,
MTOJITOTOBKA
HOPMHPOBKa
. OTBETOB IO
HKCIIEPUMEHTATBHON
KOHTPOJIbHBIM
MaTpHIIBI).
BOIIPOCaM
IIpopaboTka
TEOPETHYECKOTO
(JIEKIIHOHHOT 0)
Marepuana.
1.7 Meroauka  pacuera P
Wzyuenne
k0d(dunmeHToB
JIOTIOJTHUTEIEHOTO
SMITUPUYECKOTO YPABHEHHS .
MaTepuarna. Texymuit
MO JaHHBIM TIPOBEICHHOTO
IIpopaboTka KOHTPOJIb
[UIAHHPYCMOTO METOJUYECKUX CIIEBaCMOCTH
JKCIEPHUMEHTA. CBs13b 0,5 0,5 16 o y © | IIK-2, OIIK-4
yKa3aHU# K IIpoBencHue
a¢dexra (akrTopa c
MPAaKTHYECKUM | pacyeTHBIX padoT ¢
ko3 dunmeHTamu
3aHATHSM, npumeHenrem 1K,
YpaBHEHHS. Kpurepun
COCTaBJICHUE
ONITUMAJIBHOCTH TUIAaHOB
KOHCIIEKTa,
9KCIIEPUMEHTA.
ITOJIrOTOBKA
OTBETOB IO
KOHTPOJIbHBIM
BOIIPOCaM
ITpopaboTka
TEOPETHYECKOTO
(JIEKLIMOHHOTO)
Marepuana.
1.8 BBenenue B pelieHue mo N3yuenue
MTOUCKY ONTHMAIILHOTO JIOTIOJTHUTEIEHOTO
9KCTPEMAIILHOTO  3HAYCHHUS Mmarepuana. Tekymmii
napameTpa ONTUMH3AIMU B IIpopaborka KOHTPOJIb
obmacti OIpeeIeHUs METOJMYECKUX CIIEBaCMOCTH.
bedt 05 05 |124 pes Y TK-2, OITK-4
byHKIIH JIBYX u yKa3aHU# K IpoBenenue
MHOTO(aKTOPHBIX MPaKTHYECKUM | paCUETHBIX paboT ¢
ypaBHEHHI (METOI KPYTOro 3aHITHSM, npumenennem [1K.
BOCXOKACHHS COCTaBJIEHUE
Boxkca-Ywiicona u ap.) KOHCIIEKTa,
MIOJrOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCaM
Wroro no pazneny 4 4 1244
Uroro 3a cemectp 4 4 1244 SK3aMEH
Hroro o gucuuimae 4 4 1244 JK3aMEH TIK-2,0I1K-4




5 O0pa3oBare/ibHbIE TEXHOJIOTHHU

B nmpomecce mpenomaBanus — aucuuIiuinHbl - «llnaHupoBaHMe — DKcIiepUMEHTa»
MIPUMEHSIIOTCS TPAAULIMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexu MPOXOAT KaK B TPaIUIIMOHHON (hopme, Tak U B (hopMe JIEKIUH-KOHCYIbTaIHA,
IZIe TEOPETUUECKUI MaTepuall 3apaHee BbIIAETCS CTYACHTaM ISl CaMOCTOSATEIbHOIO U3yYEHUS,
JUIsL TIOATOTOBKM BOIPOCOB JIEKTOPY, TaKuM O00pa3oM, JIEKIHs MPOXOJUT IO THUIY
BOIIPOCHI-OTBETBI-AUCKYCCUA. JIEKIMM YHUTAIOTCA C UCIHOJB30BAHUEM MYJIBTUMEIUNHOTO
000py/noBaHus, MPE3EHTAMOHHBIX MATEPHAJIOB.

JIeKIIMOHHBIN MaTepuall 3aKpeIusieTcs B XOAC IPAKTUYECKUX 3aHATUM, HAa KOTOPBIX
BBIIIOJIHSIFOTCS TPYIIIOBBIE WJIM WHAWMBHAYalbHBIE 3aJaHUs 1O IpoWaeHHOW Teme. Ilpu
MIPOBEICHUH MPAKTUYECKUX 3aHITUN HCHOJIb3YeTCs] METOJ] KOHTEKCTHOrO OO0Y4YEHHs, KOTOPBIH
MT03BOJISIET YCBOUTHh MaTepHall IIyTEM BBISBICHHUS CBS3€M MEXKIy KOHKPETHBIM 3HAHHEM U €ro
IIPUMEHEHHUEM.

[Ipy BBINOJHEHHH NMPAKTHUYECKUX 3aHATHHA HCIIOIB3YETCS TEXHOJIOTHMS KOJUIEKTUBHOIO
B3aMMOJICUCTBHSL. 3aHATHUS MPOBOJIATCS B BUAE OOCYKACHHUS MOJYYEHHOTO 3aJaHUs, IPU ITOM
CTYIEHTHl pabOTalOT COBMECTHO C TMOCIEAYIOUIMM TPYMIIOBBIM aHAIU30M TOJYyYEHHBIX
pe3y/IbTaToB.

B y4ueGHOM mporecce UCMONB3yIOTCA aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI IPOBEICHHUS
3aHATUN (KOMIIBIOTEPHBIE CHMYJIALMH, pPa300p KOHKPETHBIX CHUTyallMid) B COYETaHUU C
BHEAyJIUTOPHOW paboTON C Leabio (POPMUPOBAHUS U Pa3BUTUS MPO(PECCHOHATIBHBIX HABBIKOB
o0OyJarommxcs.

CamocrosTtenbHas padoTa CTYAEHTOB CTUMYIHMPYET CTYAEHTOB K WHIUBUAYAJIbHOU
popaboTKe TEM B MPOLIECCEe HANKCAHUA pe(epaToB, BHITOTHEHNUS WHANBUYAIbHbBIX 3aJaHHH, B
Ipolecce MOAroTOBKU K KOHTPOJIBHBIM pab0oTaM M UTOrOBOM aTTECTALUH.

6 YueOHO-MeTOANYECKOE 00eciedeHHEe CAMOCTOATEIbHOI PpadoThl 00yYaroIIXcst
[IpencraBieHo B mpusoxeHuu 1.

7 OueHOYHBIE CPeACTBA s IPOBeAeHUS NPOMEKYTOUHOM aTTecCTAlMH
[IpencraBieHb! B IPUIOKEHUHN 2.

8 YueOHO0-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecTieueHrue TUCIUIITTHHBI (MOTYJIsl)

a) OcHoBHas iuTEpaTypa:

1. Menbandenko, A.C. AHau3 JaHHBIX B MaTepHaaoBecHUH © yueOHoe mocodue / A.C.
Menbanuenko. — MockBa : MUCHUC, [6. r.]. — Yactp 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — TekcT: 3nekTpoHHbI // JlaHb : 2IeKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/117168 . (mara oOpamenus: 25.09.2020)— Pexum nocrtyma:
JUIS1 aBTOPU3. TOJIb30BATEIIEH.

2. Aunpees, C. M. MoaenupoBaHue 00bEKTOB U CUCTEM YIPaBJIEHUS © yueOHOe mocodue
[ C. M. Aunpees ; MI'TVY. - Marauroropck : MI'TY, 2017. - 1 sanektpoH. onT. nuck (CD-ROM). -
3aru. ¢ TuTyi. 3kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mara obGpamenus: 25.09.2020). -
Maxkpoo0bekT. - Tekct : snexTpoHHbid. - ISBN 978-5-9967-1028-7. - CBeneHust AOCTYIHbI
takoke Ha CD-ROM.

0) /lonoJiIHUTeILHAS JINTEpaTypa:
1. Mensamnuenko, A.C. AHaIH3 TaHHBIX B MaTEpUAIOBEICHUH | yueOHOE ocobue /


https://e.lanbook.com/book/117168

A.C. Menpanuenko. — Mocksa : MUCHUC, [6. 1.]. — Yacts 1 — 2013. — 72 ¢. — ISBN
978-5-87623-666-1. — Tekct: 3ekTpoHHbIiA // JlaHb : 3MeKTPOHHO-OUOIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/117168 (mata oGpamienus: 25.09.2020)— Pexum goctyna:
JUJIs1 aBTOPU3. TIOJIb30BATEIIECH.

2. Crenanos, [1.E. [TnanupoBaHue sKcriepuMeHTa : yueOHo-MeToandeckoe nmocooue / I[LE.
CremanoB. — MockBa : MUCHUC, 2017. — 22 c¢. — Teker : anekrponusiit // Jlawp :
aJIeKTpOHHO-OuOmoTeunas cuctema. — URL: https://e.lanbook.com/book/108113 (mata
obpamenus: 25.09.2020) — Pexum nocTyna: 1yisi aBTOPHU3. OJIb30BaTEIECH.

B) MeTonnueckue ykazaHus:

1. CraTuctuueckue MeTo/1bl 00pabOTKU U aHAIHM3a YUCIOBOM MH(POPMALIMU, KOHTPOJIS U
ynpasiieHusi kauectBoM mnpokara/M.U. Pymsunes, C.A. Jlesannosckuii, H.A. Pyunnckas, K.E.
Uepkacos, A.B. JlorunoB. — YueOHoe mocobue. — Maruutoropck: M3n-Bo MaraHuToropck. roc.
texH. yH-Ta uM. ['.1. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuanTsl 3agaHuil 1O aHaJM3y YHUCIOBOM WHGOpMAIMU s
OakanaBpoB. — MeToauueckue ykazaHus. - Marauroropck: M3n-Bo MarHutoropck. roc. TEXH.
yH-Ta uM. .. Hocoga, 2017. 15 c.

r) [IporpammHoe odecnevyenne u MHTEepHeT-pecypehl:

IIporpammHoe odecnieueHue

Hanmenosanue o
10 Ne noroBopa Cpoxk nefcTBUS TUIICH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpoyHO
Professional
STATISTICA B.6 [K-139-08 01 22.12.2008 0OECCPOYHO
Deform3D Nel73 ot 20.12.2007 0OCCCPOYHO

IIpodeccuonanbHble 6a3bl JAHHBIX H HH()POPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBaHue kypca CcBIIKa

DOnekTpoHHass 0a3a NEPUOAUYECKUX W3AaHUN
East View Information Services, OOO «MUBUC»»
HamnuonansHas
undopmanmonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMS
ITouckosas cucrema Akagemus Google (Google
Scholar)
Nudopmarnmonnas cucrema - EnawHOEe OKHO
J0CTyIa K HHOOPMAIIMOHHBIM pecypcam
denepabHOE  TOCYAAPCTBEHHOE  OIODKETHOE
YUPEIKICHHE «DenepanbHbIit uncruryt|URL: http://www1.fips.ru/
MIPOMBIIIICHHOM COOCTBEHHOCTH
Poccuiickass T['ocymapcTBenHass OuOIHMOTEKA.
Kartanoru
DnekTpoHHBIe pecypchl oubmuoreku MI'TY um.
I'.1. HocoBa

9 MarepuaJibHO-TeXHHYECKOe o0ecnevYeHne TN CIUIIIAHBI (MOTYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://mww.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MaTCpI/IaJ'II)HO-TGXHI/ILICCKOG obecrieueHmne JUCIHHMITIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/117168
https://e.lanbook.com/book/108113

MaTepI/IaJIBHO-TCXHI/I‘-IeCKOC obOecrieueHHe JAUCIMITIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus 1Jisi IPOBEJCHUS 3aHATUH JICKIIHOHHOTO TUIIa OCHAIIIEHA!

- TeXHUYECKHUMH CpEICTBAMU OOyueHHs, CIyXallUMU [JIsl TpeJCTaBieHHs y4deOHOM
uHpopManuu OONBUION ayAUTOPUHU: MYJIBTUMEAUWHBIMU CpEACTBA XpaHEHHUs, Mepelayd U
npecTaBIeHus yueOHON nHOpMALINK;

- CIICIIMATTU3UPOBAHHON MEOEIbIO.

2. YueOHast ayAuTOpus Ul IPOBECHHS PAKTUUECKUX 3aHATHH OCHAILICHA:

- TEXHUYECKHMMHU CPEJICTBAMHM OOYUEHHs, CIYXAIlUMH ISl TpPEACTaBICHUS y4eOHOM
uHpopManuu OONBUION ayAUTOPUHU: MYJIbTUMEAUHHBIMU CpEACTBAa XpaHEHHUs, Mepelayu U
npeacTaBleHUs yueOHOU HH(pOpMAIIIH;

- CIIEIMATM3UPOBAHHON MEOEIBIO.

3. YuebHas ayauTopusi Al TPYNIOBBIX U MHIWBUAYAIBHBIX KOHCYJIBTAIUN, TEKYIIETO
KOHTPOJIS M IPOMEKYTOYHOM aTTECTAllU OCHAILEHA:

- KOMIIBIOTEPHO TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetu «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO MH()OPMALIMOHHO-00Pa30BaTEeNIbHYIO CPEy YHUBEPCUTETA;

- CIeLIMATIM3UPOBAHHON MeOEIbIO.

4. TTomeleHue 15l CaMOCTOSATENILHON pabOThI OCHAIIEHO:

- KOMIIBIOTEPHO TexHHKO# ¢ makeToM MS Office, ¢ mogxirouennem k cetn «HTEpHET)
U C JOCTYIIOM B JIEKTPOHHYIO MH()OPMALMOHHO-00Pa30BaTENIbHYIO CPEy YHUBEPCUTETA;

- CIeLIMATIU3UPOBAHHON MEOEbIO.

5. Tlomemenne nans XpaHeHMs W NPOQUIAKTUYECKOTO OOCITYXHBAaHUSA Y4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CTIeUAIN3UPOBAHHON MEOEbIO: CTeNIaKaMy JJIsl XpaHEHHsI y4eOHOro 000py/10BaHMS;

-UHCTPYMEHTaMHU JUIsl PEMOHTa yueOHOro 000py10BaHUs;

- ikadaMu 111 XpaHeHUs! y4eOHO-METOAMYECKON TOKYMEHTALMU U MaTepHaJIOB.
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6 Y4ueOHO-MeTOIHYIECKOE

od0ecmeueHme

CaMOCTOAITEJILHOM

MpunoxkeHue 1

padoThI

OueHqubze cpedcmea ons npoee()eHu}z meKyuieco KOHmpOJiAd 6 suoe ayc)umopHoﬁ

xoumpoavHou pabomol (AKP)

HepeueHb mem OJisl LOO20MOBKU K CEMUHRAPCKUM 3AHAMUAM .

Hcxonuble paHHbIE A1 IPOBEIEHUS NPAKTHUUECKUX 3aHATUN NpeJCcTaBiIeHbl B 16
BapUaHTax CIIyYalHBIX BEIOOPOK (00BEM BBIOOPKH — N = 59), OMMH U3 KOTOPBIX MPUBEICHA HUXKE.

% C
2,49
2,15
2,01
2,62
2,54
2,11

2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65

2,2
2,39
2,53
2,06
2,16
2,96
2,75

2,7
2,72
2,54
2,67
2,85
2,28
2,73

%
Cr

15,21
17,83
17,15
19,33
15,57
16,55
16,99
20,92
17,85
19,69
17,95
16,49
18,27
17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63

%Mn
5,75
4,58
3,26
5,46
3,34
5,78
5,59

4,9
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

5,5
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03

Ni

2,87

2,4
2,98

2,6
1,85
1,76

2,9
1,02
2,97
1,87
1,47
1,95
2,34
1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31

Ti

1,52
1,16
1,24
1,18
1,39

1,66
1,93
1,06
1,69
1,43
1,96
1,69
1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94

1,2
1,97
1,82
1,43
1,03
1,86
1,93

1,5
1,01
1,43
1,93
1,38
1,56

HRC
61,04
62,17
61,49
60,08
62,65
59,34

60
59,32
61,95
60,51
62,01
61,68
62,68

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38

Kun

5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
5,13
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
7,9
10

16,58
9,22
17,97

16,17
4,66
5,9
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66



2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39

2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18
2,11 19,11 5,28 2,52 1,37 60,23 6,79 9,08
2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92

2,2 16,21 3,07 2,57 1,64 62,35 11,1 6,04

2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58
2,38 16,97 3,53 1 1 59,39 737 10,42
2,56 15,85 3,87 1,36 1,3 59,55 10,14 6,77
2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96
2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12
2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65
2,21 17,94 4,89 1,93 1,58 60,13 10,45 17,72
2,06 15,72 5,72 1,09 1,9 62,42 6,82 12,56
2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57
2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93
2,83 15,86 4,37 2,94 1,15 59,92 585 16,12
2,66 18,85 3,1 2,76 1,38 62,88 5 14,91
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 1567 5,91 2,51 1,97 59,61 7,81 7,1
2,56 20,09 3,81 2,74 1,35 62,55 11,44 2,91
2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,34 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 1,46 62,62 10,68 13,85

AKP 1. IIpaktuyeckas nepBuuHas oOpaboTKa BEIOOPKH CIy4ailHON BETHUMHBI

Bbruriciute C TOpUMEHEHHEM —mporpamMMHoro mpoaykta Exel  cratuctmueckue
XapaKTepUCTUKH (MMHHMAalbHBIE, MaKCHMallbHble, pa3Max 3HAY€HUIl, CpeJHHEe 3HAueHUS,
CPEIHEKBAIPATUIECKOE OTKIIOHCHHE-CTAaHAapTHOE OTKIOHEHWe, Ko3(pduumeHT Bapuaum,
MeMaHa, MoJa) pacueTHON BHIOOPKH. TO eCTh BBIYMCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCHMBIM
(Yi) ciyuaitHbIM BEIMYMHAM CIICAYIOLINE XapAKTEPUCTHKH:

- MHHUMaJIbHbIC 3HAUYeHHS CTydaiHbIX BenmnduH - (Xi, Yi)min;

- MAaKCHMAJIbHBIC 3HAYCHUS CIy4ailHbIX BeTUUUH - (Xi, Yi)max;

- paszmax — R = (Xi, Yi)max - (Xi, Yi)min;

- cpennee 3Ha4eHue (Xicp, Yicp) = Z(Xicp, Yicp)/N, T1Ie N — 00beM BBHIOOPKH;

- CpEIHEKBaJIPaTHUECKOE OTKIOHEHHE=CTaHIapTHOE OTKIOHeHHe Sxi = [X (Xi —
Xep)?In]%%; Syi = [Z (Yi— Yep)?n]%;

- k03¢ ¢purment Bapuarmu, % — Vi =  (Sxi/Xepi) 100 % 1 Vyi = (Syil'Y ¢pi)100%;

- MenuaHa BbIOOpKHM (Med) — cpeAMHHOE 3HAYCHHE CIYYaiHOW BEMYMHBI MEKILY
MUHHMAaJIbHBIM U MakcuMaibHbiM ¢e 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeaMaHa B OOJIBIINCTBE CIy4aeB HE COBIAAET CO CPEIHUM 3HAUYCHHEM BBIOOPKU;

- Mona BeIOOpkH (MOd) — Hamboiiee 4acTO BCTpedarolleecs 3HAYCHUE CIy4aliHON
BEJIMYUHBI (OTIPEEIIACTCS aHAIU30M CITy4aiHON BHIOOPKU WJIU TIO THCTOTPAMME).

ITocTpouTh rUCTOrpaMMBI CIIydaliHBIX BEIMUYUH (IpaduuecKoe paclpeieeHue
CIIy4aiiHOH BEJINYMHBI) U CPABHUTH UX C TEOPETUUECKUMU PACTIPEAETICHUSIMMU.



Jis KkoHKpeTHOW cnyuyaiiHoi BenuuuHbl (Xi, Yj) ee pachpenelnceHre B BBIOOpPKE
OTIpENIeNAETCS MOCTPOSHUEM THUCTOTPAaMMBI. AJTOPHTM 3TOTO TIOCTPOCHHUS 3aKIIOYaeTcs B
CIIEIYIOILEM

- Ha OCH OpJMHAT OTKJaAbIBaeTCs yacToTa (Nj) Wik 4acTocTh (Ni/N) — KOJIMYECTBO 3HAYCHHI
CJIy4yailHOM BEJIMYUHBI, MOMAJAIOIIMX B OMNPEACICHHbIM MHTEpBall 3HAYCHMIA; Ha OCH aduucc
OTKJIQ/IBIBACTCS HECKOJIbKO WHTEPBAJIIOB BHYTPH pa3Maxa CIyJailHOW BEJWYHHBI, YUCIO ITHX
MHTEPBAJIOB OIPEEISIEeTCS] CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB 3TO YHCIO cocTaiser 10
HMHTEPBAJIOB;

- TIPHU 3TOM MTPOBEPOYHBIMU KPUTEPUSMHU NMPABUITHBHOCTH TOCTPOCHUS TUCTOTPAMMBI SIBIISICTS
BBIMOJIHEHHUS YCIIOBHiA Xnj = N wiu X(ni/n) = 1.

AKP 2. KoppensioHHbI# aHaIN3 BEIOOPKH

Pacuurats npu momomu nporpammoro npoaykra Exel (Haxxats Ha x1aBumry fx, BEIOpaTh B
MO3UIUN «CTAaTUCTUKA» (YHKIHIO «KOPpPEI», yKa3zaTh KOOPAMHATHI COOTBETCTBYIOIIMUX Iap
CIIy4aliHBIX BEJIUYMH, MOJYYHTh 3HAUCHHs MapHBIX KO03()(PUIMEHTOB KOPpENSLUH) MOMapHbIe
K03 (QULIMEHTHI KOPPESAIUN MEKIY HE3aBUCMBIMU CITy4alHBIMU BETUUMHAMU — lxixi+1 ¥ MEXKIY
3aBUcUMBIMU (Yi) M He3aBUCUMBIMH (Xj) NMEPEMEHHBIMU -lyixi; ONPENETUTh UX 3HAYUMOCTH
MyTeM CpaBHEHUSI C TAOJIUYHBIMU, KPUTUYECKUMHU 3HAYCHUSAMU K03 PHIIMEHTa KOPPENALIUH.

Hwxe npescraiena Tabmuia ¢ KpUTHIECKUME 3HaYSHAMHU KOd()(DUITHEHTa KOPPEISINH B
3aBHCHMOCTH OT 00bheMa BbIOOPKH (N) ¥ ypOBHS 3HAYUMOCTH (0); o0 = 1 — P, Te P — BEPOATHOCTH
COOBITHSI.

Kputnueckue 3Hauenus kordduiimeHTa Koppensuuu

O0BbeM BBIOOPKH, YpoBeHb 3HAYUMOCTH, O
n 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3anoxens! popmMysisl 11 pacdyera monapHoro KodpGUIrueHTa KOppesiuu:



- Ixii+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1

Tyixi = Z(Xi— Xiep)( Yi— Yep) YiXi/ NSxiSyi.

3HauuMOCTh  KOd(h(UIIMEHTa TMMAPHOW  KOPPEJSIUH  ONpEeNeNseTcs CpaBHCHHUEM
(akTH4YecKOro 3Ha4YeHUs KOYPQPUIMECHTA KOPPEIIIUM C TaOJMYHOM 3HAYCHHEM: €CJIu
(akTHyeckoe 3HaAYCHHE OOJbIIe TAOJIUYHOTO, TO CYIIECTBYET MEKAY HEM3BECTHBHIMU 3HAYMMAS
CTaTHCTUYECKAs CBSA3b, B IPOTUBHOM CITydae TAKOBAs CBSI3b OTCYTCTBYET.

AKP 3. Orceutrp He3HaunMmble (AKTOp aHATU3UPyeMOW BBIOOPKU. OmpeaenuTh
CTaATUCTUYCCKU 3HAYUMBIC CBA3HU MCIKAY 3aBUCUMBIMH U HC3aBUCUMBIMH IICPEMCHHBIMU U BUA
PErpecCUOHHOM 3aBUCUMOCTH, @ TAK)Ke MEX]ly HE3aBUCUMBIMU MTEPEMEHHBIMHU.

B nepByro ouepenb CTpOUTCS KOPPETALMOHHAS MATPULA — CHMMETPUYHA OTHOCUTEIBHO
quaroHanu (aHaJOTMYHO TaOJMUIE CHOPTUBHOIO COPEBHOBATENBHOTO KOMAHIHOTO WU
JUYHOCTHOTO YeMITHOHATA) — 00pa3el] MPUBOIUTCS HIDKE.

X1 X2 X3 X4 Xs Y1 Y, Y3 Yy

X1 1 I'x1x2 'x1.x3 I'x1,x4 I'x1x5 ly1x1 ry2.x1 ly3x1 lya x1
X2 1 I'x2x3 I'x2 x4 I'x2.x5 ly1,x2 ly2.x2 ly3x2 lyax2
X3 1 Ix3x4 I'x3.x5 ly1x3 ly2x3 ly3x3 lyax3
Xa 1 I'xa x5 Fy1,x4 ly2.x4 Iy x4 ly4xa
X5 1 Fy1x5 ly2.x5 ryaxs IYaxs
Y1 1 My1y2 My1ys lyLya
Y2 1 ry2y3 My2y4
Y3 1 ly3y4
Y4 1

3arem 3HaueHUS KOAPPHUIUETOB MAPHBIX KOPPEISALUI 0TMEUAIOTCS 3HAKOM (+), €CITH ATOT
KO2(DPUITUEHT KOPPEAIUN CTATUCTHYCCKH 3a9MM, U 3HAKOM (-), €cJid KO PHUITMEHT KOPPEIIALHH
He3HauuM. JJisi oTcerBaHusl HE3aBUCUMBIX NMEPEMEHHBIX (X-0B) MPOBOAUTCA (OJUH U3 METOJOB)
clenyolas Mpoleaypa: U3 o0IIed KOppelsluOHOW MaTpHIlbl BbIAENSETCS y4acTokK ¢ Xj U B
siyeiiKaxX MPOCTABISCTCS COOTBETCTBEHHO (1) wutu (-).

X1 X2 X3 Xa Xs Komn-Bo

3HAYUMBbIX
KOpPEJSLUi

X111 + - + - 2-1-0

Xo | + 1 - - + 2

X3 |- - 1 + - 1-0

Xq | + - + 1 + 3

Xs | - + - + 1 2-1-0

Takum oOpa3om, mmociie AByX uTTepanuii octanuck 3 X-a - Xi, X3, u Xs.

Jliis BBIOOpa 3HAUMMBIX 3aBUCUMOCTEH (110 KOAPPHUIMEHTY KOPPEIALUN) MEXIY Y-MU U
X-MH, 9TOOBI TIOCTPOHUTH PETPECCHOHHBIC YPAaBHEHHS CBSI3M, HEOOXOIMMO MpPOAHAJIH3UPOBATH
eIlle OJJHY YacCTh KOPPEJSILMOHHONW MaTPHUIIBL:

Y1 Y, Y3 Yy 3HaYnUMBbIC
Koppensinuu Xi ¢
Yi
X1 Fy1x/+ Fy2xil- Fysxa/t Fyaxil- X1cYiuYs

X2 Mxtxel- Mxtxel- It xel- It xel- X2 —Her
Koppensiuuil ¢ Yi

X3 M xal- M xal- M xal- Ixuxal+ X3cYq
X I xal + It xal + It xal + I xal- XaC VY1, Yy Y3
Xs Fxtxsl- Ixtxsl- It xsl- It xsl+ XsC Ya

3nau. koppen. Yic Xi | Yic Xy, | YacXs | YacXs, | YacXs,
Xa Xa Xs




Ha ocHoBaHMH 3HAYUMBIX KO3()OUIHEHTOB KOppesiuu Mesxay Yiu Xi OrpeIesieTcst, 4To
HEO0OXO0UMO TOTYYUTh PETPECCHOHHBIE YPABHEHUSI CIECAYIONMINX BHIOB U C YI€TOM OTCEHBAHUS
X-0B:

Yi= ag+ aiXy+ auXs;

Yo=ao + asXy;

Y3 =ag+ ar X1+ aaXy;

Y4 =a0+ agXs+ asXs;

AKP 4. [Tpu momony npuMeHEHHUsI pEeTPECCUOHHOTO aHAJIN3a PACCYUTATh KO3 (HUITMESHTHI
PETPECCHOHHOTO YPaBHEHHSI.

B AKP 3 ompeneneHbl BHIBI PErpecCHOHBIX 3aBHUCHUMOCTEH, KOTOpble HEOOXOAUMO
MOJYYHUTh /ISl OLEHHWBAHWS, MPOTHO32 M YIPABJICHUS TEXHOJIOTMYECKUMH mporeccamu. s
pacuera KoO3(h(UIMEHTOB YypaBHEHHH do, @i MPUMEHSETCS pPAacUeTHBIH METOJ HaWMEHBIINX
kBagpatoB (MHK) c wucnonp3oBanumem wucxonHoil BbeIOOpkM ciydaiiHbIXx BennuuH. MHK
MpeAnoiaraeT MOUCK HKCTPEMANbHOrO (MUHUMAIBbHOIO) 3HA4YeHHs] (PYHKUIHMOHAIA CyMMBbI
Pa3HOCTH B KBapaTe MeXAY (PaKTHUECKUMHU U PACYCTHBIMU 3a4CHUSAMHU (QYHKIIUH OTKIINKA:

F = 2(Ygaxr. — Ypacs.)> — Min (0). B ypaBHEHNE TIOACTABIAIOTCA TOCTPOUHO (PAKTHUIECKUE
3HAQYCHUS Ygaxr- U Ypacu. B BUJIE ypaBHEHHs, nosrydeHHOro B AKP 3. s pemeHus ykazaHHOTO
(G yHKIIMOHAIa HEOOXOIUMO MOJIYYUTh CHCTEMY YPABHEHUI B YACTHBIX MIPOU3BOIHBIX U KaX/10€ U3
ypaBHEHHH TPUPABHATH K Hylo. Takum o0Opa3oM, MoiydaTcss 3HaYeHHs CBOOOTHOTO UJICHA
ypaBHEHUs &o U KO3 (UIMEHTHI NPU HE3aBUCHUMBIX NEPEMEHHBIX dj = axi. s omepaTuBHOrO
pemennss MHK npumensiercs nporpammuoe ooecnieuenue Exel (fx — nuneiin). B mognporpamme
«JIMHEWH» YKa3bIBaIOTCS KOOPJAUHATHI Yi U Xi, 3aTeM Habuparotcs nosumu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTenbHO BBIICICHHOE MOJIE MPOrPAMMHO MOMEINAIOTCS PE3YJIbTAThI
pacueta — KO3 PHUIHUEHTHI Ao, &i = axi (IepBask CTPOKa - COOTBETCTBEHHO YUTATh CIIPaBa HaJEBO),
xod(dunment nerepmunarmu R? (3-1 cTpoka, 1-if cronber) u kKod3pGUIHEHT MHOKECTBEHHEIH
xoppensiuu R = (R?)%S, xpurepuit ®umepa F (4-as cTpoxa, 1-biif cromber). Kpome Toro,
OIPEICISIFOT 3HAYUMOCTh KOI(PQUIIMEHTOB TNpH (akTopax (Xi) — pacUUTHIBACTCS KPUTECPHSI
Croronenta t = ailSx, rne a — koaddumment npu i-om Qakrope - Xi, Sxi — craHTapTHOE
(cpemHeKBagpaTHUECKOE) OTKIOHeHHWE Xi. Paccumrannele 3HaueHms R, F, t cpaBHHBarT C
COOTBETCTBYIOLIMMH TAaOJIMYHBIMU (KPUTHYECKUMM) 3HAYeHUsSMU. B ciyuae, ecnu pacueTHbIe
3Ha4YeHHs1 OOJbIIe TaOJMYHBIX, TO JIEIAETCS BBHIBOJ O CTATHCTUYECKOH ONM30CTH K JIMHEHHOMN
3aBHCUMOCTH, a/ICKBATHOCTH YpaBHEHHs peasibHbIM JaHHBIM MCXOJHOM BBIOOPKE U 3HAUUMOCTH
kod(ppurmeHToB perpeccur cooTBeTcTBeHHO. [yt yenmoBuii Hactosimux AKP cnpaBegnmmBo —
o0beM BBIOOpKH N=59, komudectBO (akTtopoB - Xj = 1-5. Torma tabmuuHble (KPUTUYECKHE)
3HAUEHUS ONPEAETSIOTCS CIEeAYIoIUM 00pa3oM. Rragn. = Ryp. — cM. cTaTucTHUeCKylO TaOIuUIly B
AKP Ne 2 — mpu n = 59 u ypoBHe 3HaguMoCcTd O = 0,2 - Rpagn. = Rip. = 0,21; Fragn. = Fp.— B
CTATUCTUYCCKON Tabmuie Frisn OmpenensieTcs B sSUYeHKe Ha TMEPEeCeUYeHUU TEPBOM KOJOHKH
(cronbua) 3HaueHUH oObeMa BBIOOPKM M NEPBOW TOPU3OHTANU (CTPOUKH) 3HAYCHUN CTETIEHU
CBO0OIBI (CTENIEHb CBOOOIBI OTIPEIEISIETCS PA3HULIEH MEXKTY 00BEMOM BEIOOPKH M KOJIMYECTBOM
(bakxTopoB Xi, cTeneHb cB00O0 bl paBHa B HamieM ciay4dae 59 — (1-5) = 58 — 54) - Fran. = 1,49;  traon
= twp. B COOTBETCTBEHHON CTAaTHUCTUYECKON TaliHIle Ompenensercs B siueiike Ha MepeceyeHHH
NepBoil KOJMOHKM (CTONOIa) 3HAaYeHWH 00beMa BHIOOPKHM M TIEPBOM TOPH3OHTAIHU (CTPOUKH)
3HAUEHUH p - BEPOSITHOCTH obecnieueHus, npuaumaeM o = 0,90, BeiOupaem tras,. = tp. = 1,67.

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOUHOCTH YPABHEHHUS PETPECCUU B TCUEHUH BPEMEHH.

Cornacuo TpeboBanusiMm OCT 14-34-90 «CratucTHuecKuil NMPHEMOYHBIA KOHTPOJIb
KauecTBa METAJIONPOIYKIMHU IO KOPPEISIHMOHHON CBSI3W MEXAYy MHapaMeTpamm» BO3MOXKHO
HCIIOJIb30BAHUE  PErPECCHOHHBIX  3aBUCHMOCTEH  MapaMeTpoB  KauecTBa  (BpEMEHHOE
COTPOTUBIICHUS Pa3pbIBY, OTHOCUTENIHFHOE CY)KEHHE U T.I.) OT (PAKTOPOB (XMUMUYECKUN COCTaB
CTaJld, TEXHOJIOTMYECKHE MapaMeTpbl mpouecca) JUisi MPOTHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBIICHUS pa3pylIAOMIUX HUCHBbITaHUN. [l TpOBEpKHM TOYHOCTH MOJEITH MpPH 3ITOM
HaOupaercss KOHTPOJIbHBIM MAacCUB JAaHHBIX, COCTOSILUX W3 pE3yJIbTaTOB pa3pyLIaOLINX



UCHBITAHUN OJTHOM JIecATON TUIaBOK/MapTHil Takoit mpoaykuuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTal MPOBOJIUTCS MPOBEpPKAa TOYHOCTU MPUMEHSIEMOM MaTeMaTH4eCKOU
perpeccun. Mertonuka MpoOBEpKH 3aKiovaeTcs B cienyronieM. Habupaercs maccuB pa3sHOCTEH
MeX1y (PAKTUUECKUMM JIaHHBIMH KOHTPOJBHON BBIOOPKHM M pacCUETHBIMM 3HAYEHUSIMH IIO
PErPECCHOHHOMY  YPABHEHHIO (Ygaxr. — Ypacu), PACUMTBHIBACTCS CPEIHEE 3HAYEHHME OTHX
OTKJIOHEHHM U CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpHEM (CTaHIAPTHBIM OTKIOHEHUEM
napamMmeTpa KauecTsa - Syi). Ecnu cpenHee OTKIIOHEHHE MEHEe CTaTUCTUYECKOro mapameTpa, To
YPaBHEHHUE NPU3HAETCSA alCKBAaTHBIM PEAbHBIM YCIOBUSAM. B NIPOTHBHOM cCilydae IMPOBOIUTCS
KOPPEKTUPOBKA YpaBHEHUs MyTE€M HM3MEHEHHs 3HAUCHHs €ro CBOOOIHOTO wieHa: dor = o -/+
Y(Yoaxr. — Ypacs,)/N, T1€ N — 00EM KOHTPOJIBLHO# BBIOOPKH, 3HAK -/+ MOKA3BIBET, YTO, €CITU CPEAHEE
OTKJIOHEHUS Ayj UMeeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHS 3o Oy/IET COOTBETCTBEHHO -/+Ayi.

AKP 6. TTocTpouTh MaTpUILy HOJHOTO (hJaKTOPHOTO IKcIepuMenTa Tuma 2" —22 u 23,

B ocHOBaHMM CTENEHHOMW 3aBUCHUMOCTH TPEACTaBICHO KOJWYECTBO  YPOBHEH
BapbupoBaHus (axktopoB. Mimeercst 1Ba BapuaHTa ypoBHEH: 2 - MUHMMaJIbHOE U MAaKCHMAJIbHOE
3Ha4eHUs U 3 — MUHUMAaJIbHOE, MAKCUMAJIBHOE U CpelHee 3HaueHus (axkTopoB. B mokazarene
CTETIEHHOW 3aBUCHUMOCTH TPEACTaBICHO KonudecTBO (pakropoB. Ilpu cocTaBieHHMM MaTpHIIBI
IUTAHUPOBAHMS SKCIIEPUMEHTa HEOOXOAMMO YUYUTHIBaTh YEThIpE CBOWCTBA CYIIECTBOBAHUSA
ypOBHEH  (aKTOpPOB: CHUMMETPHYHOCTb, OPTOTOHAIBHOCTh, pOTATabEIbHOCTh, YCIOBUE
HOPMHPOBKH.

Omnpenenuth K03 GUIMEHTHl YpPaBHEHHUS 110 U3BECTHOMY aNTOpuUTMy: ai = (ZXiyi)/n, ao =
Zyiln.

AKP 7. TlocTpouTh BCE€ BO3MOXKHBIE BapHAHTHI MATPHUIIBI APOOHOTO DKCIIEPUMEHTA THIIA
231, 252 Onpenenuts k03 GHUIMEHTH YPaBHEHHUS 110 U3BECTHOMY alTOpHTMY: & = (XXiyi)/n, ao =
Zyiln.

AKP 8. Pacuutath KO03QduIMEHT KOHKOpAauuu (Kod(PQPUIMEHT corjacusi) Mpu
SKCIEPTHON OLIEHKE BIMAHUS (PAaKTOPOB Ha (YHKIMIO OTKIIMKA (TTapamMeTp ONTHMH3AINU) TI0
cnenyrome 3aBucumoctu: W = 125/[m2(n3-n)], rie S — cymMMa KBaJpaToB OTKJIOHEHUH OT
CpeIHEro 3HAYEeHUs OLIEHKHU SKCIIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIO PaKTOPOB.

AKP 9. Haiitu »skcTpeManbHOE 3HAUY€HHE TIapamMeTpa ONTHUMH3aluu B o0yactu
ornpeneneHuss (GyHKUUMU ABYX M MHOTO(AKTOPHBIX ypaBHEHHUH (METOJ KPYTOTO BOCXOXIEHUS
Bbokca-Yunicona) ¢ mnpuMeHEHHMEM HUTTEPAallMOHHOIO IIOIIArOBOrO0 METOAa B HaIpaBJICHUU
IrpajveHTA.

Memoouueckue pekomenoayuu 0isk HOO20MOBKU K CEMUHAPY =  NPAKMUYECKUM 3AHAMUAM

CemuHap - BUJ TPYNNOBBIX 3aHATUA MO KakoW-mMOO HaydHOH, ydyeOHOW W npyroi
npobiemMaTuke, aKTUBHOE OOCYXKJIEHHE yYaCTHHKAaMHU 3apaHee MOJATrOTOBJICHHBIX COOOILEHHH,
noknanoB U T.1. C TEeMAaTUKOW CEMHHApPOB CTYIEHThl 3HAKOMATCA 3apaHee. AJITOPUTM
MOJITO-TOBKM K CEMUHApy CIEAYIOIIUNA: BHIOpAB TEMY, CTYACHT COCTaBIIAET CBOH MiaH-rpaduk
HOJI-TOTOBKH K ceMuHapy. /s nprnoOpeTeHus LIMPOKOro BUIEHUS IPOOJIEMBbI CTYyJEHT CTapaeTcs
OCMBICIIUTD €€ B 00111eM 00beMe; MO3HAKOMUTBCS ¢ TEMOH 110 0a30BOMY yueOHOMY MOCOOUIO MK
JIPYroii OCHOBHOM PEKOMEHIYEMOW JIMTEpaType; BBIIBUTh OCHOBHBIE HJIEH, PACKPBIBAIOIIME
JAaHHYIO TpoOJIeMy; CBEPUTh UX ONPEICNICHUs] CO CHPABOYHUKAMH, SHIMKIIONEAHEH;
MOJ-TOTOBUThH IJIAH-KOHCIIEKT PACKPBITHs JAAHHOW NpPOOJIEMBI; BBIABUTH HESICHBIE BOIIPOCHI U
0J10-OpaTh JIOMOJIHUTENIBHYIO TUTEPATYPY IS UX OCBEILEHHS; COCTABUTH TE€3UCHI BHICTYIICHHS
Ha OT/AEJbHBIX JIMCTaX Ui MOCIEIYIOUIEr0 BHECEHHs JONOJHEHUM U MOATOTOBUTh JOKJIAJ HMIIH
pe-dbepar st cooOmieHHss Ha CEMHHApe; MPOAHAIM3UPOBATH COOpAaHHBIA MaTepuay JUIs
JIOTIOJIHU-TEJIbHONW MH(OPMAIMK 110 TeMaM CEMHHApPa; TOTOBACH K BBICTYIUIEHHUIO HA CEMUHAPE, 10
BO3MOKHOCTH TPOKOHCYJIBTHPOBATbCA C IPENOjAaBaTelieM; OTHOCUThCA K COOpaHHOMY



MaTepually, Kak K MCTOYHUKY OyIyIIMX HUCCIIeOBAHUI.

CeMuHapcKue 3aHATUS PaCIIMPSIOT U 3aKPEIUISIIOT 3HAHUS, 3aJ0XKEHHbIE B TEOPUU
npeamera. Ha HHUX BBIHOCSATCS BOIPOCBHI, OCOOCHHO HEOOXOIUMBIE MJISi MPAKTUKU, WIH
IPOOJIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOKHO PELIMTh TOJIBKO B IIpoliecce coTpyanndectsa. Cpeau
00s13aTeNIbHBIX TPEOOBaHUN K CEMUHAPY - MPEIBAPUTEIHHOE 03HAKOMIICHHE C TEMOM, BOIIPOCAMU
U JTUTEPATYPOU IO TAHHOU TEME.

CoBpeMeHHas TpaKTUKa IpeuiaracT LMPOKUI Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpenn
HUX 0C000€ MECTO 3aHUMAeT CEeMHUHAP-IUCKYCCHUs, TJI€ B AMAJIOre XOPOLIO YCBaWBaETCsl HOBas
nHpOpMaIKs, BUAHBI YOKICHUS CTYACHTA; 00CYXIAI0TCS MPOTUBOPEUHs (SIBHBIE U CKPBITHIC) U
HEJOCTATKM; AJIsl 00CYKAECHUsI OepyTCsl KOHKPETHbIE aKTyallbHbIE BOIPOCHI, C KOTOPBIMHU CTYy-
JEHTBl IPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMHUHAp BKJIOYAIOTCS BOIPOCH IS
UHTEJUIEKTYaJIbHOM pa3MHUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaTbsd, IO KOTOPOM CTaBATCA
poOJIEMHBIE BOMPOCHI); TUCKYCCHUSI MOXET pa3BepPTHIBATBHCS 3a0YHO KaK KPYroBOH CeMHHap.
Janee moaBOIATCS MTOTH IHUCKYCCHM, 3aCIyIIMBAKOTCS M 3ALIMINAIOTCSA NPOCKTHHIE 3aJaHUS.
[locne sTOoro mpoxoaut "MO3roBoi WITypM" IO HEPEUIEHHBIM MPOOIEMaM TUCKYCCHH, a TAaKXKe
BBISABJISIIOTCS. IIPUKJIAJHBIE ACIEKTBI, KOTOPBIE MOJKHO PEKOMEHIOBATh I BKIIOYEHHS B
KYpCOBBIE W TUIUIOMHBIE pabOTHl MM B ampoOanuio Ha mpaktuke. Ha ceccun mpemnopaBatens
0000111a€eT pe3yabTaThl MPOJETaHHON CTYI€HTOM PabOTHI.

CeMUHapBI-IUCKYCCUU TPOBOASATCS C 1LEIbIO0 BBIABICHUS MHEHHUS CTYACHTOB 110
aKTyaJIbHBIM BOIIPOCAM H3y4aeMOro MpeaMeETa.

CemuHap-ucciieIOBaHWE MPEAIOiaraeT IpelBapUTEIbHYI0 pPaboTy - HalHMCaHUE
pedepata, 10KIaa 10 UTOTAM ONBITHON pabOTHl. YdYacTHe B HEM - 3TO, IPEXKJE BCEro, AUAJIOT
CTY/IGHTa C TperojaBatesneM. Pe3ynbTaTsel 00CYyKAAI0TCA Ha CEMHUHApE C HATJISAAHBIM MOKa30M
HCCIIEIOBATENICKOT0 MaTepuana (CXeMbl, TaOnMIbl, IpaduKd, AUArHOCTMYECKUE METOJUKH).
YactuuHo mMaTepuan MoxeT ObITh BKItoueH B BKP. IIpu noaroroske k ceMuHapy-ucciieJoBaHUIO
CTYACHT U3y4yaeT pe3ylbTaTbl TEOPETUUECKUX HCCIEeI0BaHMUM, cocTaBiseT Oubnuorpaduio mno
TEME, YUUTCS MUCaTh 0030pbI 0 TEXHUYECKOM 3a1aue-npolieme.

[TpoOnemHbIf ceMUHAp TOTOBUTCS MpENoJaBaTesieM JOCTaTOYHO OCHOBATENBHO:
noaduparoTcsi NpoOJEeMHbIE U KOHTPOJIBHO-TIPOBEPOYHbIE BOMPOCHL. Takoil ceMHHAap BO3MOKEH
TOJIBKO I1OCJIE IPOXO0XKIAEHUS TeMbI. K HEMY CTYI€HTBI TOTOBSATCS 10 JIMTEPATYPHBIM HCTOUYHUKAM:
MOHOTpa(uH, CIPAaBOYHHUKH, CIIOBApH, KypHaJbl. K mpobieMHOMYy ceMHHApy MpOCMaTpUBACTCS
JAUTEpaTypa B paMKax paziIMYHBIX UCCIEA0BATENbCKUX MIKOJ (Hanmpumep "TpaaunimoHHbIe U He-
TpaJULUOHHBIE MOAX0AbI K Ipobiieme").

HauGonpiyto 3((HeKTHBHOCTh NPUHOCAT CEMUHApbl, MPOBOAMMBIE B (dopme
KOJUIEKTUBHOM T103HABATEIbHOW JAESITENIbHOCTH, HMEIOIIEH OINpesesieHHble OCOOCHHOCTH, a
MMEHHO:

- pasaerneHHe CTYIAEHTOB Ha TPYMIblI MO UX JKeJaHUIO (C 00s3aTEeNbHBIM Y4acTHEM
CTYJEHTA C YCTOMYMBBIM UHTEPECOM K JaHHOMY MPEIMETY);

- IOCTAaHOBKA OOIIUX LIeJIeH U 3a/1a4 ISl TPYIIIIbI;

- paboTra B TOCIENOBATENbHOCTH - WHAMBHUAYyalbHas, MapHas (Yamie BCEro
TepEKPECT-HBIM OMpoc), paboTa B TpymIe, KOJUICKTUBHAS,

- 00s13aTeNbHOE MPEIBAPUTEIIEHOE OTPAHUYCHHUE 110 BPEMEHH KaXK/10T0 3Tama 3aHATHI;

- OKCIIEPTHBIN aHAIN3 C pacyeToM Kod(PuImeHTa KOHKOPIAIHH;

- OLIEHKa Pa0OTHI IPYIIIBI MIPETIOIaBaATEIIEM;

- IPOBEJICHUE CAMOOLICHKHU.

Ipumepnuoiil nepeuervb mem pehepamos 8 suode uHOUBUOYAIbHbIX Oomawinux 3aoay (HU[3)

1. OcHoBHBIC TMOHSATHUS U3 TEOPHUH BEPOATHOCTH M MATEMATHYECKOH CTAaTHCTUKH
(reHepaJibHasi COBOKYITHOCTb, BEIOOpKA CITy4ailHBIX BEJIMYUH, XapaKTEPUCTHUKU BEIOOPKH).

2. lousTre 0 BHIAX IJIAHUPOBAHUS MATEMATHYECKOTO U (PU3MUYECKOTO IKCIICPUMEHTOB,
MIPUHIIMIIAX T€OMETPUYECKOT0 U (PU3NUECKOro Mo 1001st 0ObEKTOB yIIPaBICHHUS.



3. Texymuii KOHTPOJIb MPOAYKIIHH.

4. TlpuHuunel BeIOOpa KOHTPOJUPYEMBIX MAapaMeTpoOB W MX YpPOBHS B CTaHIapTax Ha
METaJUTyprUYECKYIO IPOAYKIIUIO.

5. Cratuctudeckoe 00OCHOBaHHME OO0beMa BBIOOPKH IMPHU KOHTPOJIE Yy TOCTABIIMKA H
noTpeOuTeIs.

6. KoHTpOJIBHBIE KAPTHI.

7. O01mas cxema yrpaBiIeHHsI TEXHOJIOTHIECKUM 0OBEKTOM C aIallTUBHBIM OJIOKOM

8. TeopeTnueckuid MOJAX0J, MATEMATUYECKOE CUMYJIMPOBAHUE YCIOBUU SKCIIEPUMEHTA,
(bu3n-yecKuil SKCIIePUMEHT.

9. YcnoBust mono6ust GU3nIeckoro 00beKTa U MaTepruaIbHON KOTUH.

10. Beibop Hanbosnee 3¢ppekTUBHOM CXeMBI IKCIIEPUMEHTA.

11. CocraBneHue IjlaHa TPOBEJACHUS SKCIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIMN,
1a00paTOpHBIi, IIOJIYIIPOMBIIUICHHBIH, IIPOMBILIUICHHBIN, U3rOTOBJIICHUE
OTIBITHO-TIPOMBILIUIEHHOM MapTHH).

12. Buasl napaMeTpoB ONTUMHU3ALUHN, 00OOIIEHHBINA MapaMeTp ONTUMH3AINU, (QYHKIHS
KeJIaTeIbHOCTH.

13. Beibop THa MaTeMaTHYECKOM MOJTMHOMHUAIBHONW WIIM MHOM MOJIETIH.

14. IIpaBuia mOoCTPOCHUS TUTAHOB — JAPOOHBIX PETUIHK.

15. Pucku nipu MCNIOJIb30BaHUU IIJIAHOB C IPOOHBIMU PETIIIMKAMU — BIUSHHUE HA TOYHOCTh
MIPOTHO3UPOBAHUS QYHKIIMH OTKIHKA.

16. Tunbl IIAHOB 3KCIICPHMEHTa — ABY- U TpexX (akropusie mianbl Tma N = m" (N —
HE00XO0IMMOE KOJMYECTBO OIBITOB, M — KOJWYECTBO YPOBHEH BapbUPOBAHUS CIIy4aWHBIX
(akTOpoB, N — KOJIMYECTBO (PAKTOPOB).

17. Koapdurnment konkopaanuu (KodOPHUITUEHT COTIIAcHs) MPHU IKCIIEPTHON OICHKE
BIHSTHUS (DAaKTOPOB HA (PYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3AIINN).

18. OcHOBHBIE CBOWCTBA MATPHUIIBI MAaTEMAaTUYECKH IJIAHUPYEMOI'O SKCIEPHUMEHTa
(OpTOroHaJIBHOCTh, POTOTAOENBHOCTh, CHUMMETPUYHOCTH, HOPMHPOBKA 3KCIEPUMEHTAIbHON
MaTpPHIIbI).

19. Metonuka pacdera KOI(DPHUIMEHTOB SMIUPUICCKOTO ypPaBHEHUS IO JTAHHBIM
MIPOBEICHHOTO IJIAHUPYEMOT'O SKCIIEPHUMEHTA.

20. Ces13b 2ddexra pakropa ¢ Kod3PPUIMeHTaMN ypaBHEHUS.

21. Kpurepuun onTUManbHOCTHU MJIAHOB HKCIIEPUMEHTA.

22. BBeneHHe B peHIEHUE M0 IOUCKY ONTHMAJIBHOIO 3KCTPEMAIBHOTO 3HAYCHMS
napaMeTpa ONTHMHU3AaLMU B 00JaCTH omnpenesieHus (YHKIMUM JBYX U MHOTO(aKTOPHBIX
ypaBHEHUH (METOJI KPYTOT0 BOCXOKIeHHS bokca-Yusicona u nip.).



MpunorkeHue 2

7 OueHo4HbIe CpeACTBA /ISl NPOBEIeHHUS IPOMEKYTOUYHOM aTTeCTAIMU

HpOMC)KYTO‘-IHaSI arrecrtanusd HMECT LCJIbIO OIPCACINUTH

CTCIICHb  JOCTHIXKCHUSA

3aIIaHUPOBAHHBIX PE3yJIbTATOB O0YUYEHUS MO AUCHUIUIMHE (MOAYIIO) 32 CEMECTP U MPOBOJUTCS
B (hopMe K3aMeHa.
JlaHHBII pa3en COCTOUT UX JIBYX IMMYHKTOB:

a) Ilmanmpyembie pe3ynpTaThl OOYYEHHS M OIICHOYHBIE CPEACTBA [JIsl MPOBEICHUS

MIPOMEKYTOYHON aTTECTALUH.

6) HOpHI[OK IMPOBCACHUA HpOMG)KyTO‘lHOfI aTTeCTalluM, IIOKAa3aTCJin U KPUTCPHUHU

OLICHHUBAaHMA.

a) HHaHpreMLIe pe3yJbTaThbl oﬁyquml U OUCHOYHBIC CpeACTBA IJIA NMPOBECIACHUA

NPOMEKYTOYHOH ATTeCTALMU:

CTpyKTypHBIN
AIIEMEHT

KOMIICTCHIIN

[Tnanupymele
pe3yabTaThl
oOyueHus

OneHouHbIE CpesicTBa

KOI{ " COACPKAHUEC KOMIICTCHIIUM:
JJI pCHICHUA MHXKCHCPHBIX 3a/1a4

OIIK-4 —

TFOTOBHOCTBIO COYETATh TCOPUIO U ITPAKTUKY

3HaTh - OCHOBHBIE ITepeueHb TeopeTHYECKHX BOIPOCOB K IK3AMEHY

OIIPEACIICHUA 1. CBeneHus U3 TEOPUU BEPOATHOCTU U MATEMATUUYECKON

I/TaHAPOBAHMA CTaTHCTUKHU (T€HepasbHas COBOKYITHOCTb, BEIOOPKA

9KCHIEPpHU-MEHTA, CIIy4aiiHbIX BEJIHUYWH, XapaKTEPUCTUKUA BHIOOPKH).

- KJIaCCH(pUKALHIO 2. Buapl miiaHMpoOBaHUSI MATEMAaTUYECKOTO U (PU3UYECKOTO

CII0c0-00B BBIOOPA | sKCHIEpUMEHTOB, TIPHHIIUIB T€OMETPUIECKO-TO U

I1aHa ¢bu3nveckoro mogoous 00BHEKTOB YIPABICHHS.

9KCNE-pUMEHTA, 3. Ilopsnok npoBeneHNs TEKYILEr0 KOHTPOJIS MPOAYKLUH.

TCOPETHICCKHUC 4. IlpuHHIEI BEIOOpA KOHTPOJIMPYEMBIX MTAPAMETPOB U HX

OCHOBEI pacteTa YPOBHs B CTaHIAapTax Ha METAJLUIYPIrUYECKYHO IIPOLYKLIHIO.

K09 U-IIHEHTOB 5. Cratuctudeckoe 00OCHOBaHHME 00BbEMa BBIOOPKH IIPH

SMITUPUICCKHUX KOHTpOJIE Y NMOCTaBIIMKa U HOTPeOUTENs.

YPpaBHEHUH 6. MeTozasl MOCTPOECHUSI KOHTPOJIBHBIX KapT.

perpeccuy; 7. OOmyrw cxemMy YOpaBIEHUS TEXHOJIOTHYECKHM

- OCHOBBI 00BEKTOM C aJalTUBHBLIM OJIOKOM.

COCTaBJICHUA 8. Teopernueckuit IOAXO, MaTeMaTU4eCKOe

MaTpuIl TIOJIHOTO U | cuMyIUpPOBAHUE YCIOBUM JKCIEPUMEHTA, (HU3NUCCKUA

Ipo0-HOTO JKCIIEPUMEHT.

daxropnoro 9. VcnoBus momobus  (GU3HUECKOTO OOBEKTa W

9KCHE-pPUMEHTA, MaTepUaIbHON KOIUH.

- METONMKY pacyeTa 10. Mertonpl BbiOOpa Haubonee 3PPEKTUBHON CXEMbI

K0d-(durreHTa JKCIIEpUMEHTA.

KOHKOpJa-Tin1 I11.  VcnoBus  cocraBieHHs  IUIAHA  NPOBEICHHUS
JKCIIEPUMEHTOB pa3HBIX YPOBHEMN (OTIBITHBIH,
1a00paTOPHBIN, MOJYIPOMBIILUICHHBIN, MPOMBIIICHHBIH,
M3rOTOBJIEHUE ONBITHO-ITPOMBIIIJIEHHON NAPTHUH).

YmeTs - 3¢ pexTHBHO IIpuMepHbIe MpaKTHUYECKUE 3aMaHUS ISl DK3aMeHa

IMPUMCE-HATH METObI
IJIaHUPO-BaHUA
OKCIICPUMCHTA,

- UCIIOJIB30BaTh
MCTOON-KY

1. HaxomuTe »SKCTpeMajbHOE 3HAa4YeHHE MapameTpa
ONTHMH3AIIMK B 00JIaCTH ompeaeeHns (QYHKIUH C
MPUMEHEHUEM HTTEPALIMOHHOTO IMOIIArOBOro MeEToAa B
HaIpaBJICHUY TPaIUEHTA.

2. CTpouTh BapuaHThl MaTPUIILl APOOHOTO DKCIEPUMEHTA




CTpyKTYpHBIT [Tnanupymele
JIIEMEHT PE3yIabTaThI O1ieHOYHbBIC CPE/ICTBA
KOMITETCHITHH 00yUeHHsI
matemaTndeckoro | tuma 231, 252 onpenensats ko3 UIHEHTH ypaBHEHHS 110
TUTAHUPOBAHHUS M3BECTHOMY aJITOPUTMY: & = (ZXiYi)/n, ao = Zyi/n.
JKCIEPU-MEHTA; 3. CTpouTh MaTpuILy MOJHOTO (PaKTOPHOIO IKCIEPUMEHTA
- COCTaBJISITh timna 2" —22 u 2°; onpenenaTs Ko3PPUIMEHTH ypaBHEHUS
MaTPHILy TIOJIHOTO U | IT0 U3BECTHOMY airopuT™y: ai = (ZXiyi)/n, ap = Zyi/n.
JIpOOHOTO 4. TIpoBOAWTH KOPPEKTUPOBKY TOYHOCTH YpPaBHEHUS
(akTopHOTO perpeccur B TCUCHHHM BPEMEHH TI0 MAaCCHBY Pa3sHOCTEM
IKCIICPU-MCHTA; MEKIY GaKTHYECKUMHU JaHHBIMH KOHTPOJIBHOMN BBIOOPKH 1
- IPUMEHSATH B pPacUYCTHBIMH  3HAYEHHSAMH [0  PETPECCHOHHOMY
paboTe SKCHEPTHYIO | YPAaBHEHHIO (Ygaxr. — Ypacu.). ECIH cpenHee oTKIOHEHHE
OIICHKY MEHEEC CTATHCTHYECKOTO IapaMeTpa - CTaHAApTHOTO
3HA-YUMOCTH OTKJIOHEHHUS S, TO ypaBHEHHE MPU3HAETCS aJeKBaTHBHIM. B
baxTopoB, OPOTUBHOM  Cllydyae  OPOBOJAUTCS  KOPPEKTHPOBKA
OM-PEACTISOIINX YpaBHEHUsI IIyTEM H3MEHEHHs 3HAYCHHsSI e€r0 CBOOOIHOTO
GYHKIMIO OTKIMKA | wieHa: o1 = a0 -/t X(Ygacr. — Ypacu)/N, TAC N — 00BbeM
KOHTPOJIbHOM BBIOOPKHM, 3HAK -/+ MOKAa3bIBET, YTO, €CIIU
cpemHee  OTKJIOHeHHs Ay wuMeeTr 3HaK +/-, TO
KOPPEKTUPOBKA 3HAYCHUSI 8o OYAET COOTBETCTBEHHO
-/+AYi.
5. PaccuutbiBaTh  KO3(QUIMEHTHl  PETPECCHOHHOTO
ypaBHEHUS (o BBIOOpKE, MIPEIOKCHHOM
nperoaBaresieM) MOC/e MPOBEACHHS KOPPEISIHOHHOTO
aHajM3a, OTCEHMBAHUSA  HE3HAYUMBIX  (AKTOPOB U
ONpE/ICIICHNS]  CBSI3M  3aBHCHUMBIX M HE3aBHCHMBIX
MIEPEMEHHBIX.
Bnanets - IPAKTUYECKUMU 3ananue Ha pelieHHe 3aaa4 U3 NpodecuoHATbHOM
HaBbI-KaMH 110 00J12CTH, KOMILJIEKCHbIE 32/1aHUS
HPUMCHCHHIO 1. MerogamMu pacuera KOI()UIUMEHTOB PErPECCHOHHOIO
MeTona ypaBHeHuss ¢ npuMenenueM MHK u  ompenenenuem
[IAHUPOBAHMS NapaMeTpOB KadecTBA IIOJYYEHHOTO YPaBHEHHUS IO
OKCICpUMCHTA, mokazatensm R? R, F, t, Seer (COOTBETCTBEHHO
- MECTOaMHu K02 puLrenTa JIETEpMUHALH, K02 puIenTa
¢usueckoro u MHOKECTBEHOW  KOppensiuuu,  kpurepus — Duinepa,
TCOMCTPUICCKOTO | xosdunmenta CThIOAEHTA, OCTATOYHOTO CTAHAAPTHOIO
no-7100us; OTKJIOHEHHS).
B 2. IlpaBunamu oKa3aTeNbCTBA aJ€KBATHOCTH ypPaBHEHUS
NMPODECCHOHATBHBIM | hea oMy HPOLECCY IIYTEM CPABHEHHS BbILIEYKA3aHHBIX
ASBIKOM B 1. | mapameTpoB ¢ MX TaOIMYHBIMHM 3HAYECHHSIMH B
TpEAMETHON 3aBUCUMOCTH  OT 00beMa  BBIOOPKH, 3HAYUMOCTH

00JIacTy 3HAHUA

IoKa3aTesei.

3. HaBbikamu HcCIEIOBaHUS U MOCTPOCHUS (PU3NYECKUX
MojieJiel IPOIIECCOB C YYETOM MPUHIIUIIOB MOA00USI.

4. KoMIIEKCHBIM MOJXOJOM K PELICHUI0  3aja4y
IUTAHUPOBAHUST IKCIIEPUMEHTa C BbIOOPOYHBIM  H/WIH
CYMMapHbIM  HCIOJb30BAHUEM  BBIIICTIPE/ICTABICHHBIX
MPUEMOB, MPAKTUK, TEXHOJOTUH g  MOJydeHHUs
3¢ HEKTUBHOTO KOHEYHOTO pe3yJibTara.

5. llpuemMamu KpyTOro BOCXOXKJCHHUSI TMPU TOUCKE




CrpyKTypHBII IInanupymele
JIIEMEHT pe3ynbTaTsl
KOMIIETCHIINH o0yueHus

OueHouHble CpelicTBa

AKCTpPEMaJIbHBIX 3HAYeHUH (QYHKIUHU OTKJIMKA, TapaMeTpa
ONTUMU3ALINH.

Kon u conep:kanue komnereHuuu: [1K-2 - cmocoOHOCTHIO BEIOMPATH METOBI UCCIICIOBAHUS,
IJIAHUPOBATh M MPOBOJIUTH HEOOXOIUMBIE IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3yJIbTaThI U

J€J1aTh BBIBO/IbI

3HaTh - METOJIbI IlepeueHb TeOpeTHYECKHX BONPOCOB K IK3aMeHY
IJIAaHUPOBAHNA 1. IIpaBuia mocTpOEHUS MIIAHOB — IPOOHBIX PETLIHK.
9KCIICPUMCHTOB 2. Pucku mpu UCMONB30BaHUU IUIAHOB C JPOOHBIMHU
Pa3HOTO YpOBHS; pEIUIMKaMHM — BJIMSAHHME HA TOYHOCTHb IPOrHO3UPOBAHUSA
- CII0COOBI (GYHKIUHU OTKIIHMKA.
CoCTaBJICHUA 3. Tunel mIaHOB SKCTIEPUMEHTA — IBY- U TpeX (HDaKTOPHBIE
[IJIAHOB wiaael THIA N = mM" (N — HeoOXoauMoe KOJHYECTBO
MaTEMaTHICeCKO-TO [ OIBITOB, M — KOJWYECTBO YPOBHEW BapbUpPOBAHUS
9KCIIEPUMCHTA, CIIY4aifHbIX ()aKTOPOB, N — KOJUYECTBO (haKTOPOB).
- Ipoueaypbl 4. Meroasl pacuera KodhdulMEHTa KOHKOpPIAIUU
NIOHCKa (kod¢p¢umnmenta cormacus) TpPU IKCHEPTHOH OICHKE
ON-TUMAJIBHBIX BIUAHKUS (AKTOPOB Ha (PYHKIMIO OTKIWKa (TapamMerp
pereHui ONTHMU3ALINH).
5. OcHOBHBIE CBOICTBA MAaTpHIBl MaTeMaTUYECKU
IJIAHUPYEMOTO JKCIIEpUMEHTA (OpTOTrOHANTBHOCTb,
pOTOTabENBHOCTD, CUMMETPUYHOCTH, HOPMHUPOBKA
AKCTIEPUMEHTAIBHONW MATPHIIBI).
6. Metoauky pacdyeta Kod()(PHUIIMEHTOB 3MIHPUUYECKOTO
YpaBHEHHUsI MO JaHHBIM MPOBEACHHOTO TUIAHHUPYEMOTO
JKCIIEPUMEHTA.
7. Csa3p odddekra dakrtopa ¢ KodhDUITHECHTAMHU
ypaBHEHHUSI.
8. Kpurepuu onTuMaibHOCTH TIJIAHOB SKCIIEPUMEHTA.
9. Meroasl pemieHUss MO MOUCKY ONTUMAJIBHOIO
SKCTPEMAJIbHOTO 3HAYCHHUS MapamMeTpa ONTHMH3AIUU B
obnacTu onpeaeneHus GyHKIUU ABYX U MHOTO(aKTOPHBIX
ypaBHEHUH (METO KpyTOro BocxokaeHust bokca-Ywuicona
u ap.
10. Kprurepuun onTUMaJIBHOCTH IUIAHOB SKCIIEPUMEHTA.
YMmeTh - IPUMEHSTh IIpumepHble NpakTHYECKHE 3aJaHNUS VIS IK3aMeHa
METOBI 1. PacuutsiBaTh KO3 PHUIIEHT KOHKOpJIalluu
TTaHUPpOBaHHs (ko3 unmenT cornacusi) TpPH  IKCHEPTHOW  OLEHKE
AKCIEPU-MEHTOB
PAZHOTO YPOBHS - BIUSHUS (PaKTOpOB Ha (YHKIUIO OTKJIMKA (mapamerp
- COCTaBJISITh TIJIAHBI ONTHMHU3ALKH).
Ma-Temartuueckoro | 2.  OTcenBaTh He3HauMMble (DAKTOP aHAIU3UPYEMOM
SKCIICPU-MEHTa; BBIOOpKHM, 3a/JlaHHON  mpemogaBaTeneM. OmnpenensaTh
- HAXOUTD CTaTHUCTUYECKU 3HAUMMBIE CBSI3M MEXIY 3aBUCUMBIMU U
ONTUMAIEHEIE HE3aBUCUMbBIMU TEPEMEHHBIMU M BHUJA PErPECCUOHHOMN
pelLeHus 3aBUCHUMOCTH, a TaKKe MEXIy  HE3aBHCHUMBIMHU
H3BECTHEIMI MePEMEHHBIMHU.
METOIAMHU 3. CTpoutb THUCTOTpaMMYy CIIy4alHOW BEJIWYUHBI IO
BEIOOpKE, 3aJAHHON MPETO0/IaBaTEIIeM.




CrpyKTypHBII IInanupymele
HIIEMEHT pe3yiIbTaThl OrneHouHbIE CPECTBA
KOMIIETEHIIUU o0yueHus
4. PacuuThIBaTh CTATUCTMYECKUE TMapaMeTphbl CIIydailHOU
BEJIMYMHBI B BHIOOPKE, 3aJJaHHOM ITperoiaBaTelieM.
5. CocTaBinsATh TUTaH MPOMBIIUIEHHOTO KCIIEPHMEHTa MO
HaNpaBJICHUIO, 33/IaHHOMY IIPEIOoIaBaTeNeM.
6. IlpeacraBnaTh cXxeMy yHpaBi€HHS  OOBEKTOM
WCCIIEZIOBAHUS, PETYIMPOBAHUS C aJalITUBHBIM OJIOKOM.
Bianers - METOAaMU 3aganue Ha pemieHHe 3agad U3 NpodecHoHATbHOMI
IUTAHUPOBA-HUS 00J1aCTH, KOMILJIEKCHbIE 3aIaHHA
AKCIIEPUMEHTAMHU 1. Mertonamu BeIOOpa 3 (HEKTUBHBIX MPABUII TPOBEICHUS
pa3HOro ypOBHS; UCCIIEI0BAaHUM JJIs1 TOCTHKEHHS TOCTABJIEHHBIX LIEJIEH.
- METOAMKOMN 2. HaBbIkaMH MOCTPOEHUSI TUCTOTPAMM M WHTEIPETALUU
HOJIHOTO U UX PE3yIbTaTOB.
JpOOHOTO 3. IlpaBuiramMy MOCTPOEHUS TUIAHOB TIOJIHOTO U JAPOOHOTO
MaTeMaTU4ec-Koro | MaTeMaTUYeCKOro HKCIIEPUMEHTA (oTcenBaHue
HKCIIEPUMEHTA; HE3HAYNMBIX (DAaKTOPOB M BHIOOp KOIMYECTBAa YpPOBHEH
- METOAAMHU BapbUpOBaHMs (AKTOPOB, HCIOIb30BAaHUE MPUHIMIIOB
OTIpeIeIIeHUS CUMMETPHH, OpPTOrOHAJIBHOCTH, poTarabenbHOCTH,
AKCTPEMAJIbHBIX Hopmuposkn) tima 23, 25, 231 252 ¢ on-

3Ha4Ye-HUU IIPU
ITIOUCKE
OIITH-MAaJIbHBIX
3HAUCHUH

peneneHreM K03(PHUINEHTOB YPaBHEHHUS IO U3BECTHOMY
anroput™y: & = (Zxiyi)/n, ao = Zyi/n.
4. [lppuemMaMu TOYHOTO BBIMOJIHCHHUS TUIaHA SKCIICPUMEHTA
B pasHBIX YCIIOBHSIX 71a00paTOPHBIX,
MOJYTPOMBIIIICHHBIX, MPOMBIIIICHHBIX) C 00ECIICUYCHUEM
YeThIPEX MPUHIIUIIOB IUIaHA.

5. Bmagerp ampuwopHO#l wuH(popMmammelr 00 00BeKTe
UCCIICIOBAHUsS, PEryJIHpOBaHUs Ul BbIOOpa HamOosee
PaLMOHAIBEHOTO TUIAHA SKCIEPHMEHTA.




Memoouyeckue pekomeHOayuu 01 NOO20MOBKU K IK3AMEHY

DK3aMeH SBJISIETCSI HEOThEMJIEMOM YacThi0 y4eOHOTO Ipolecca U MPU3BaH 3aKPENuTh U
YIOPSAJOYUTh 3HAHUS CTYJAEHTA, MOJyYEHHBIC HAa 3aHATUSAX M caMmocTosTeabHo. Kpome Toro,
MOArOTOBKA K 3K3aMEHy HanpaBjieHa Ha NPUMEHEHHUE IOJYYeHHbIX 3HAHUN Ui pelICHUs
MPAKTUYECKUX 33/a4 IO CIEUUalIbHOCTH, Mpo¢miIo MmoaArotoBku. Ha mpoBeneHne sk3ameHa
OTBOJIATCS YaChl 3aHATHH MO PACTIMCAHHUIO.

Cnaue »K3aMeHa MpenuiecTByeT paboTa CTyAEHTa Ha JIEKIMOHHBIX, CEMHUHApCKUX
3aHATHSIX M CAMOCTOATENIbHAas paboTa MO U3YYEHHUIO IpelMeTa U IMOATOTOBKH pedepaToB U
KypcoBbIX paboT. OTCyTCTBHE CTyAeHTa Ha 3aHATUSAX O€3 YBKUTENBbHOW NPUYMHBI U
HEBBITNOJIHEHHE 33JaHUi CaMOCTOSATEIbHON PAaOOTHI SBISETCS OCHOBAHUEM MJIs HEAOIMYIIEHUS
CTY/ICHTA K DK3aMEHY.

[lonroroBka K SK3aMEHY OCYIIECTBISIETCS HA OCHOBaHMHM METOJMYECKUX PEKOMEHIAINN
0 AMCLUIUIMHE U CTIMCKA BOIIPOCOB U3y4aeMOil JUCIUIUIMHBL, KOHCIIEKTOB JIEKIIUH, y4eOHUKOB U
y4eOHBIX MOCOOW, HAYYHBIX CTaTeH, HHGOPMAIIMH CPEJIbI HHTEPHET.

3a 3-4 1HA MOATOTOBKM 00y4aeMbIi 10JKEH CHCTEMATHU3UPOBATh 3HAHMSI, IOJTYYEHHBIE B
TeYeHHe ceMecTpa. BHawane cienyeT MpocMOTpeTh BeCh MaTepual TUCHUIUIMHBI (MOAYINSA) U
OTMETHUTH TPYIHBIC I ce0st Borpockl. O0s13aTeIbEHO B HUX pa3o0paThes. B ciaydae HeymadyHOTro
pe3ynbTaTa Takoro pazdopa, cienyeT 3aJaTh STH BOIPOCHI MPENOJAaBaTENI0 Ha KOHCYJIbTAlUU
nepes] K3aMEeHOM, MOCEHIeHNE KOTOPOH B 3TOM cily4yae SBIISICTCS MOJIC3HOW U jKenaTenbHOn. B
UTOTe Tepel 3K3aMEHOM IIeIeCO00pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHHUS HUCUUIUIMHBI C
OTMETKOMW CTETIEHU YCBOCHUS MaTepHasa.

OcHoBHbIE MpaBujia MOATOTOBKHU K 9K3aMEHY.

1. JIyumie cpa3zy COpHEHTUPOBATHCS BO BCEM MaTepuaie 1 000CHOBAHO PACTIONOXUTh BECh
MaTepHall COrIACHO 3K3aMEHAIMOHHBIM BOIIPOCAM WJIM BOIPOCcaM, 00CY>KIaeMbIX Ha CEMHHApaXx.
Ota paboTa MOKET 3aHSATh MHOTO BPEMEHH, HO TJaBHOE — ATO OPUEHTHPOBAHUE B M3ydaeMOU
JTUCIUTLTHE.

2. Cama moaroToBKa He JOJKHO OBITh CBSI3aHA C «3alIOMUHAHUEM», a B TIEPBYIO O4YepeIb —
C TIEPEOCMBICIICHHEM MaTepuana, U Jake pacCCMOTPEHUEM allbTePHATUBHBIX UCH.

3. CTy#eHT HNOIDKEH NpPOJEMOHCTPHPOBATH Ha JK3aMEHE, YTO OH YCBOHWJI «BCE», YTO
TpeOyeTcs 1o mporpamme o0ydeHUs WK 10 IporpaMMe KOHKPETHOTO Ipenoaasarens. Jlanee ox
MOJKET BBICKA3aTh UHBIC, HO apI'YMEHTUPOBAHHBIE TOUYKH 3PCHHS.

6) HOpﬂ)IOK MpoBEIACHUS l'lpOMe?KyTO'lHOﬁ aTTeCTaluM, IMoKa3aTejn U KPUTEPUU
OIICHUBaAHUA

[IpomexyTounas arrectauus Mo aucuuiuinHe «l[lmaHupoBaHue sSKcriepuMEHTa»
BKJIIOYAE€T  TEOPETUYECKHUE  BONPOCHL,  IO3BOJISIOUIME  OLICHUTh  YPOBEHb  YCBOCHHS
00yJaromuMUCs 3HAHUH, U MPAKTHUECKUE 3aJaHHs, BBIBISIONINE CTENIEHh C(OPMHUPOBAHHOCTH
YMEHUH U BJIaJIeHUH, TPOBOAUTCA B hopMe SK3aMEeHa.

DK3aMeH MO0 JaHHOHN AMCIMILTUHE MPOBOAUTCA B YCTHOM (opMe MO IK3aMEHALMOHHBIM
OouneraMm, KaXIbld M3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

Kpumepuu oyenxku (6 coomeemcmeuu ¢ @dopmupyemolMu KOMHEMEHYUAMU U
NJIGHUPYeMbIMU Pe3yIbmamamu 00y4enus):

— Ha OIIEHKY «Hey/A0BJIeTBOpUTeabHO» (1 Oamn) — oOyyaromuiics He MOXKET MOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOM3BEACHHS M OOBACHEHUs WH(POpMAlUM, HE MOXKET I[0Ka3aTh
WMHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/aY;

- Ha OIICHKY «HEeY/I0BJIeTBOPUTEIBHO» (2 Oanna) —00yqaromuics JeMOHCTPUPYET 3HAHUS
He 6onee 20 % TeopeTHUecKoro Marepuana, JAOMYCKAaeT CYIIECTBEHHBIC OIMUOKH, HE MOXKET
MOKAa3aTh WHTEIJIEKTyalbHbIe HABBIKU PEIICHUS MPOCTHIX 33/1a4;

— Ha OIICHKY «Yy/JOBJIETBOPUTEJbHO» (3 Oamnma) — oOydarouuiics IEMOHCTPUPYET

MOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUH, B XOJ€ KOHTPOJIbHBIX MEPUIPUATUN



JOTYCKAIOTCA OIIMOKH, TMPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHWUM, YMEHUH, HaBBIKOB,
OOy4alOIUICS WCIBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHUsS] MpPH ONEPUPOBAHUU 3HHAHUSIMH U
YMCHHUAMMU IIPU UX IICPCHOCC HA HOBBIC CUTYAlIUU;

— Ha OIICHKY «Xopomoy» (4 6amna) — oOydaromMics TeMOHCTPUPYET CPEAHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS ITPHU aHATTUTUYCCKHUX OIICpaluiax, ICPEHOCC
3HAHWUI U YMEHUH Ha HOBBIEC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OIICHKY «OTJIHYHO» (5 6aioB) — 00y4aronIuiicss JEMOHCTPUPYET BHICOKUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMATHYeCKOe M TIyOOKOE 3HaHUE
y4eOHOro Marepuasa, CBOOOJHO BBITIOJNHSET MPAKTHUYECKUE 3aJlaHus, CBOOOTHO OIEepUpYeT
S3HAHUAMU, YMCHUSAMU, IPUMCHACT HUX B CUTyallUAX MOBBIIIECHHON CIIOKHOCTH.



