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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enwsro ocBoenus muctuiuinHbl o BeIOOpy b1.B.JIB.04.02 «OcHOBBI TPOEKTUPOBAHUS
TEXHOJIOTHYECKHUX IPOLIECCOB) SBIICTCS IMOATOTOBKAa OakanaBpoB mo Hampasienuto 22.03.01
«MarepuanoBeieHHe M TEXHOJOTMM  MaTepHajoB» W MNPOPWII0  MOATOTOBKH
«MarepuanioBeIcHHE U TEXHOJIOTHUH MaTepHUajoB (B MAIIMHOCTPOSHHUH )» K MPO(HEeCCHOHATBLHOM
NESTENIbHOCTH B COOTBETCTBUM ¢ TpeboBanusimu DexnepanbHoro ['ocyaapcTBeHHOro
00pa30BaTeIbHOTO CTaHAAPTA.

OCHOBBI MPOEKTHUPOBAHUS TEXHOJOTHUYECKHX IPOILIECCOB SBISETCS CaMOCTOSTEIbHOM
npodmmpyromeil padboToil CTyAeHTOB, MPOBOAMMON Ha Kadeape U 0a30BbIX MPEANPUATHSIX C
UCIIOJIb30BAaHUEM HWHIUBUAYAIbHBIX (opM o0ydeHus. 3ajaya OUCHUIUIMHBI — pPa3BUTHE Y
CTYJCHTOB  MPAKTUYCCKUX  HABBHIKOB  OpraHM3alli¥, I[UIAHUPOBAHUS ¥  TPOBEACHUS
HAyYHO-UCCIIEIOBATENIbCKUX U MPOEKTHO-KOHCTPYKTOPCKUX PadOT; 3aKpeIuieHrne U paciliipeHue
TEOPETUYECKNX 3HAHWW, NPHOOPETEHHBIX 3a BpeMsi OOYYCHHS, B TPOIECCE BBITOTHEHUS
WHAUBUAYAIHOTO 3aJaHusl. A MMEHHO, (JOPMUPOBAHUE YMEHUU W HABBIKOB MO CIEIYIOIIUM
HATPABIICHUSM JICATEIBHOCTH

- OCBOGHHE METOJIOB IIOCTAHOBKM U OpraHU3al[id HayYHO-UCCIIEIOBATEIIbCKUX H
IIPOEKTHO-KOHCTPYKTOPCKUX padoT;

- U3y4YCHHE U aHAIU3 OTEYECTBEHHOM U 3apyOe)HOM TUTepaTyphl O TeMe BHIMOIHIEMON
paboThI, BKITIOYAs TATCHTHBIN ITOUCK;

- NpUOOpETeHHE HABBIKOB MPAKTUYECKOTO HCIIOJIB30BAHUS KOHKPETHBIX METOOB
CTPYKTYpHOTO aHajiu3a, MaTeMaTHMYeCKUX METOJOB IUIAHUPOBaHUSA U 0OpabOTKU pPe3ysIbTaTOB
AKCIIEPUMEHTOB, MOACIUPOBAHUS M ONTUMHU3AIIMUA COCTABOB U CBOMCTB MaTe€pHAaliOB, MPOLIECCOB
TEPMUYECKOH H XUMHUKO-TEPMHYECKOM O0OpabOTKH, a TakkKe METOJO0B MPOCKTUPOBAHMS
COBPEMEHHOr0 00OpyIOBaHUS M €ro 3JIEMEHTOB Ha OCHOBE aHAIM3a U CHUHTE3a MMEIOLIUXCA
AQHAJIOTOB;

- cocTaBjieHue U 0OpMIICHHE OTYETA O MPOIeTaHHON paboTe.

2 MecTO TUCHUILTUHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuumnuHa OCHOBbI IPOEKTUPOBAHUSA TEXHOJIOTMYECKUX IPOLIECCOB BXOJIUT B
BapHaTUBHYIO YacTh y4eOHOro IjlaHa 00pa3oBaTeIbHON IPOrpaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUTUH/ IPAKTUK:

Maremaruka

dusuka

Xumus

WNudopmarrka 1 H”HPOPMAITMOHHBIE TEXHOJIOTUU

O6paboTka IKCIIEPUMEHTATBHBIX JAaHHBIX

Teopus Tepmuueckoit 00padoTKH

Mertposorus, cTanaapTH3anus U cepTuUKanus

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUHU JaHHOW JUCLUILIMHBI OyayT
HEO0XOAUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

[TonroToBka K 3aliTe U 3aIIKTa BBITYCKHON KBAIM(UKAIMOHHON paboThI

3 Komnerenuun odyyarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJibTAThl 00yUeHust

B pesynprare OCBOEHHS JUCHMIUDIMHBI (Moaynsi) «OCHOBBI — IPOEKTUPOBAHMS
TEXHOJOTMYECKUX  MpOLeccoB»  oOydwaromuiics  JobKeH — o0janaTh  CIeAyHOLIUMHU
KOMIETEHIMSIMU:

CTpyKTypHBIi [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH




ITK-14 roTOBHOCTBIO UCIIOJIB30BATh TEXHUYECKUE CPEJICTBA UBMEPEHUS U KOHTPOJIS,
HE00XO0MMBIE TIPU CTaHAAPTHU3AIMU U CePTU(UKALIUN MaTEPUAIIOB U IIPOIEcCax UX MOyYCHHUS,
UCIBITATEIHHOTO U MPOU3BOICTBEHHOTO 000y I0BaHUS

3HaTh

-OCHOBHbIE 0a30BbIE€ TEXHUYECKUE CPEACTBA U3MEPEHUS U KOHTPOJIS
TEXHOJIOTHH TEPMHUYECKON 00pabOTKH, HCIIBITATETLHOE U
MIPOU3BOJICTBEHHOE 000PYA0BaHUE AJII TEPMUUYECKON 00pabOTKH;

- IPUEMBI UCTIOJIL30BAHUS BBIIICYKA3aHHOTO 000Dy IOBAHUS U
HU3MEPUTEIIbHBIX CPEACTB B LEIAX KOHTpOoIst TexHosoruu TO u XTO;
- npaBwiia npuMeHenust CH u KOHTPOJIst B paMKax METPOJIOTUH,
CTaHJIapPTU3ALMH U CePTUDUKAIIY TPOTYKIIUH, 3aKOHOJATENLCTBO U
Meroauku rposeaeHuss CU u koHTposis

YMeTs

- ¢popMynHpOBaTh OCHOBHBIE TpeOOBaHUA K TexHUUecKuM CH 1 KOHTpoIIs
texnosorur TO u XTO 00paboTKH, UCTIBITATEIEHOMY H
pou3BoAcTBeHHOMY o0opyaoBanuto st TO u XTO;

- BBIOMPATh KOHKPETHBIN THIT 000PYAOBAHUS IS U3MEPEHUS U KOHTPOJIS U
ocymiectBiaeHus TO u XTO uznenuii, ucxoast U3 yCIOBUHM UX 3KCILTyaTalluu
Y KOMILIEKCA MPEIbSIBISIEMbIX K HUM TpeOOBaHUIA;

- OLICHUBATh TEXHUYECKHUE PEIICHUS C TTO3UIUNA TOCTH)KCHHS KauyecTBa
MPOAYKIIMH ITyTEM ITPUMEHEHHUSI TOBEPEHHBIX cOBpeMeHHbIX CU 1 KOHTpOIIs
TexHoJiornyeckux npomeccoB TO u XTO

Brnaners

- METOJIMKaMH KOHTpPOJIsl TeXHosiornyeckuM nponeccom TO u XTO u
KayecTBa 00paboTaHHbIX u3aenuil npu nomomu CH u KoHTposs
texnonoruer TO u XTO;

- METPOJIOTUYECKUM oOecredeHneM TexHoaornyeckoro npouecca TO u
XTO;

- METOJJaMH1 TUTaHUPOBAHMSI PETJIAMEHTHBIX Pa0OT MO 00ECTIEYEHUIO
nocroBepHocTH nokasanuit CU u cpencts konTposst texHonoruu TO u
XTO, ucnpaBHOIr0 COCTOSIHUSL 000PYIOBAHUS

[1K-17 criocoOHOCTBIO NCTIONB30BAThH B MPO(EeCCHOHAIBHON IS TETbHOCTA OCHOBBI
POEKTHUPOBAHUS TEXHOJIOIMUYECKUX MPOLIECCOB, Pa3pabOTKU TEXHOIOTHYECKOM TOKyMEHTAllNH,
pacyeToB U KOHCTPYMPOBAHUS JICTAJICH, B TOM YUCJIE C UCIIOIb30BAHUEM CTaHIAPTHBIX
IIPOrPaMMHBIX CPEICTB

3HaTh

- OCHOBHBI€ IOJIOKEHUS €JUHON CUCTEMBI KOHCTPYKTOPCKOM TOKYMEHTALUU
(ECKII);

- TIOJIOKEHHUSI €TUHOM CUCTeMBI TeXHoornueckoit nokymenrauuu (ECT/);
- TIOJIO’KEHMS CUCTEMBI Pa3padOTKH U TTOCTAHOBKHU MPOIYKIIUU Ha
npousBojicTBO (CPIIII), ennHO# crcTeMbl TEXHOIOTHYECKON TTOITOTOBKU
npousBojcTBa (ECTIIII);

- CIIOCOOBI MPOTPAMMHOTO IPOEKTUPOBAHUS TEXHOJIOTHUECKUX TPOIIECCOB
TO u XTO

VYmMmern

- paborats B ECK/I;

- pabdorats B ECT/I;

- ucnonb3oatsk CPIIIT u ECTIIII;

- IPUMEHSATH CIIOCOOBI MPOrPAMMHOI0 MPOEKTUPOBAHUS TEXHOJIOTHYECKUX
mporeccoB TO u XTO tuma AutoCad, ANSYS u 1.11.

Bnaners

- HaBblkamu nosnws3oBanust ECKJI, ECT/l u ECTIIII;
- OTBITOM pabOTHI B TPOTPAMMHBIX CHCTEMaX aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS POU3BOACTBA




4. CTpyKTypa, 00b€éM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 138,1 akan. yacos:
— aynutopHas — 129 akaj. 4acos;
— BHeaynutopHas — 9,1 akan. yacoB

— caMocTosTeNbHAs paboTa — 42,5 aka. 4yacos;

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

®dopma aTTecTallu - 9K3aMEH, KypCOBOM MPOEKT

AynutopHas s s
o | xomraxTHAS pabora E E dopMa TeKyLIEro
Pasnen/ Tema § (B akaz. acax) E = Bun 3 KOHTPOJISt Ko
JR— : g O | CaMOCTOSTEINbHO | yCTeBacMOCTH M KOMITETEHIIHH
O 2 5 padoThI MIPOMEKYTOUHOMN
Tex. mab. | mpaKT. 'S aTTecTaluu
3aH. 3aH. | O &

1. ®opmynupoBaHue eI U ITpopaboTka Texymmii
3aa4 yaeOHOM TEOPETUIECKOTO KOHTPOJb
JUCHUIUTNHBL. MeToabl (JIeKIIMOHHOTO) yCIIeBa€MOCTHU.
MOCTAHOBKHU M OpTaHU3aIHH 7 7/31 3 MaTepHana. IIpoBeneHue I1K-14, TIK-17
HayYHO-UCCIIEJOBATEILCKUX W3zydenue pacdeTHbIX pabdoT ¢
u JoronHuTeNnbHOro | npumenenueM I1K.
IIPOCKTHO-KOHCTPYKTOPCKUX MaTepuaa. — AKP No 1.
2. Teopus ¥ IPaKTUIECKOE IIpopaboTka Texymnit
UCIIOJIb30BaHUE KOHKPETHBIX TEOPETUYECKOTO KOHTPOJIb
METOJIOB CTPYKTYPHOTO (JIEKIIMOHHOTO) YCIEBAaEMOCTH.
aHaJi3a MpH OlIeHKE 7 7/31 3 MaTepHaia. IIpoBenenue I1K-14, TIK-17
KadyecTBa U3zyuenue pacdeTHbIX paboT ¢
3aIPOEKTHPOBAHHBIX JorosHUTeNbHOTO | npuMeneHueM [1K.
TEXHOJIOTHH U MaTepHara. — AKP Ne 2, 3.
3. MaremaTuuecKkue METO/IbI
00paboOTKH pe3yIbTaToOB IIpopaboTka Texymmit
9KCIIEPUMEHTOB, TEOPETHYECKOTO KOHTPOJIb
MO/JICTUPOBAHUS 1 (JIEKIITMOHHOT0) YCIIEBa€MOCTH.
ONTUMM3ALUU COCTABOB U 7 7/31 3 MaTepHana. IIposenenue IK-14, TIK-17
CBOWCTB MaTepUaJIOB, 7 Uzyuenue pacdeTHbIX paboT ¢
MIPOLIECCOB TEPMHUECKOI U JIOTIOIHUTENbHOTO | mpuMeHeHueMm [1K.
XHUMHUKO-TEPMHUYECKON MaTepHara. — AKP Ne 3-8.
00paboTku
4. Crarucruyeckas
00paboTka
9KCIEPUMEHTANbHOMN
BBIOOPKH C OTIpeielIeHIEM
€€ MEPBUYHLIX [1apaMETPOB,
TeOMETPHUYECKOe ITpopaborka Texymmit
IpeZicTaBIICHHUE TEOPETHYECKOTO KOHTPOJIb
HKCIIEPUMEHTAIBEHON (JIEKIITMOHHOT0) yCIIeBaeMOCTH.
BBIOOPKH (THCTOIPaMMBI). 7 7/31 4 MaTepHana. IIposenenne [1K-14, I1IK-17
OTtcenBaHle CTATUCTHUECKU Uzyuenue pacueTHbIX paboT ¢
HE3HA-YUMBIX (PaKTOPOB, JoronHUTENbHOTO | npuMenenueM I1K.
YCTaHOBJICHHE MaTepuaia. — AKP Ne 3-8.
CTaTUCTHYECKH 3HAYUMBIX
BHU/IOB CBSI3U MEXIY
(hyHKUIMEH OTKINKA U
(hakTOpamMu pu TTOMOLIH
KOPPEJIAIIMOHHOI'O aHaJIM3a




5. [onyuenue
perpeccuoH-HEIX
CTAaTUCTHYCCKHUX
3aBUCHMOCTEH JUIst
OPOTHO3UPO-BaHUS,

YIpaBJICHUS

TEXHOJIOTHYECKUMH

MIpOLECCaMH U3 UCXOTHOU .

JKCIIEPUMEHTAIBbHON ITpopaboTka Texyumii

BBIOOPKH METOJIOM TEOPETHYECKOTO KOHTPOJTb

HaWMEHBIINX KBaIPaTOB (JIEKIIMOHHOTO) yCIIeBaeMOCTH.

(MHK) OreHka KauecTBa 7 7/31 3,9 marepuala. HPOBeHeHHe I1K-14, IIK-17

MOJTy4YE€HHBIX PErpeccHuil mo Wzyuenne pacyeTHbIX padoT ¢

HOKa3aHUSAM apaMeTPOB - pononHuTeTbHOTO | IpUMeneHuem IIK.

R, F, t, Socr. Atrecranmus Marepuana. — AKP Ne 6.

METaJUIONPOAYKIIUH 10

KOPPEJSIIUOHHON CBS3H

MEXTy TapaMeTpamMu,

KOPPEKTHPOBKA YpaBHEHUI

[0 U3MEHEHUIO CBOOOIHOIO

YJIeHa ypaBHEHMUS.

Ompenenenre BKIaga

daxronor R hvHKITHIO

6. IIpuMeHeHue Ui pacuera

PErpecCHOHHBIX .

3aBHCUMOCTEH METOIUKH TpopaGorka Texymuii

MaTeMATHIECKOTO TEOPETHIECKOIO KOHTpOIb

ITaHHPYEMOTO (JIEKILIHOHHOTO) YCIIEBAEMOCTH.

sxcnepamenTa, Touck 7 734 | 3 MaTepuana. Iposenenne  |T1K-14, TIK-17

onTuMyMa (GyHKLAK Wzyuenue pacdeTHbIX pabdoT ¢

OTKIHKa (TApameTpa JononuuTensHoro | npumenenuem IK.

OTITHMH3AIIHE) METOZIOM Marepuaa. —AKP Ne 7, 8.

KPYTOTO BOCXOXICHUS

7. IlpoBenenne IIpopaboTka Texymmit

9KCIIEPUMEHTAIBEHOIO TEOPETHYECKOTO KOHTPOJIb

WCCIIeTOBAHMSI WIT (JIeKIMOHHOTO) yCIIeBaeMOCTH.

MIPOEKTUPOBAHUS 6 9 7 MaTepHana. Iposenenue [1K-14, TIK-17

(MoIenpOBaHMUS) Nzyuenne pacdeTHbIX paboT ¢

KOHCTPYKLUHU — nononaurensHoro | npumenenueM K.

obopymoBaHus Marepuana. — AKP No 9.

8. MeTozbl NPOEKTUPOBAHUS n T .

TEXHOJIOTHH U popadorka ey

COBPEMEHHOTO TEOPETUYECKOTO KOHTPOJIb

000pYIOBaHUS U €70 (JIEKIIMOHHOTO) YCIEBAEMOCTH.

3JIEMEHTOB Ha OCHOBE 6 9 8,6 MaTepuana. [posenenne  |TIK-14, I1K-17
Nzyuenune pacdeTHbIX pabdoT ¢
Marepuaa. — AKP Ne 9.

1 MHUPOBBIX aHAJIOI'OB

9. ®opmupoBaHHE TEKCTA o

(HO?ICII-)II/ITg)HbHOﬁ 3aIHCKH ), Ipopaborka Texyuuwi

Npe3eHTalH, J0KIaaa u TCOPETHHCECKOTO KOHTpOID

3aIIUTa KypcOBOTO MIPOEKTa (IEKUHOHHOTO) YCTIeBaeMOCTH.

o CHLIIHE "OCHOBSL 6 9 7 MaTepHaa. [posepenne  |I1K-14, TIK-17
I/IquerIe PAaCUYETHBIX pa60T C

HPOCKTHPOBATILA nononHutenbHoro | ipuMeHenuem T1K.

TEXHOJIOTHYECKUX
MarepHana. — AKP Ne 9.

MPOLIECCOB.

Hroro 3a cemectp 18 27 22,6 9K3aMeH, KIT

Uroro no pucnuminuze 60 69/181 | 42,5 K3aMCH, KypcoBoH TIK-14,I1IK-17

HPOEKT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenonaBanusi TUCHUIIMHBI «OCHOBBI MPOECKTUPOBAHUS TEXHOJIOTHYECKHUX
MPOLECCOBY» IPUMEHSIOTCA TPAOULUHMOHHAS W MOAYJbHO-KOMIIETEHTHOCTHAsA TEXHOJOTHH.
Jlexnuu MpoxXoaAT Kak B TPAJAMIMOHHOW (opme, Tak M B (oOpMe JICKIUH-KOHCYJIbTAllUM, e
TEOPETUYECKUI MaTeprall 3apaHee BbIJAETCS CTYJIECHTAM I CAMOCTOSTEIBHOTO U3YUEHUs, IS
MOATOTOBKA  BOMNPOCOB  JIEKTOPY, TAaKUM 00pa3oM, JICKIHUS NPOXOJUT IO  THILY
BOIIPOCBHI-OTBETHI-IUCKYCCHS. JIEKIIMM YHMTAlOTCS C MCIOJb30BAaHUEM MYJIbTUMEIUWHOTO
000py1I0BaHUs, TPE3ECHTAIIMOHHBIX MAaTEPHAIIOB.

JleKuMOHHBIA MaTepuan 3aKpEIUIseTCs B XOJE IMPAKTUYECKUX 3aHATHN, Ha KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBbIE WM WHIAUMBHAYaJbHbIC 3aJaHusl 1O TpoiaeHHOM Teme. I[lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHH HCIIOJB3YeTCsS METOJ KOHTEKCTHOTO OOYYEeHHSI, KOTOPBIN
MO3BOJISIET YCBOMTh MaTepuall MyTEM BBIABJICHUSA CBS3€M MEXAY KOHKPETHBIM 3HAHUEM MU €ro
IIPUMEHEHUEM.

[Ipyu BBINOJIHEHUN MPAKTUYECKUX 3aHATUM HMCIIOJIB3YETCS TEXHOJIOTHSI KOJUIEKTUBHOIO
B3aMMOJICHCTBYS. 3aHATHUS MPOBOJSATCS B BUJAC OOCYXICHUS TOTYYCHHOTO 3aJaHUS, MPU ITOM
CTYIEHTBl pabOTaIOT COBMECTHO C TMOCHEAYIOIIUM TPYIIOBBIM aHAJIM30M MOJYYEHHBIX
pe3yibTaTtoB. Hampumep, CTpyKTypy CIUIaBOB ONPEAENSET KaXKAbId CTYIEHT NPU HU3YYCHUU
SKCIIEPUMEHTANBHBIX O00pa3lloB, a aHalIu3 I[OJIYYeHHBIX pe3ylIbTaTOB IO €IUHUYHBIM
MOKA3aTeJIsIM, BBIMOJHEHHBIX OTACIIBHBIMU CTYJICHTAMU, IPOBOIUTCS TPYIIIOBBIM METOAOM.

B yuebGHOM mpoliecce UCTONB3YIOTCS aKTUBHBIE M UHTEPAKTUBHBIE (DOPMBI MPOBEICHUS
3aHATHA (KOMIBIOTEPHBIC CHMYJISIIMH, pPa300p KOHKPETHBIX CHTYallMii) B COYCTAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbio GOPMUPOBAHUSA U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB
o0yJaroumxcs.

CaMocTtosiTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
npopaboTKe TEM B MIpOIlecce HAMMCcaHus pedepaToB, BEITIOTHEHUS WHINBUIYAILHBIX 3a/IaHUN, B
MPOLECcCce MOATOTOBKH K KOHTPOJIBHBIM pab0oTaM, BBHIIIOJHEHUSI KypCOBOTO IMPOEKTa U UTOTOBOU
aTTeCTalluU.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpuioxxenuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIITHHbBI (MOYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. CeicoeB, C.K. Texnonoruss mammHocTpoeHHs. [IpoekTupoBaHHe TEXHOIOTHYECKUX
nporieccoB : yueonoe mocodue / C.K. CricoeB, A.C. Cricoes, B.A. JleBko. — 2-e u3sf., crep. —
Cankr-IlerepOypr : Jlanp, 2016. — 352 c. — ISBN 978-5-8114-1140-5. — TekcT : 371€KTPOHHBIN
/I Jlaub : snekTpoHHO-OMOMOTeuHast cucrema. — URL: https://e.lanbook.com/book/71767
(mara oopamtenus: 01.09.2020). — Pexxum fgoctymna: is aBTOpHU3. MOJIb30BaTENEH.

2. [IpoexTupoBaHKe TEXHOIOTHYECKHX MPOIECCOB MAITMHOCTPOUTEIILHBIX TPON3BOJICTB
. yueOnuk / B.A. Tummpsze, A.I'. Cxuprnanze, H.II. Comupimukun, C.M. [mutpueB. —
Cankr-ITerepOypr : Jlanb, 2014. — 384 ¢. — ISBN 978-5-8114-1629-5. — TekcT : 371€KTPOHHBIN
//J1anb : 3nekTpoHHO-OMOaMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/50682 (nata
obpamienns: 01.09.2020). — Pexxum g0cTyIa: A1 aBTOPHU3. IOJIB30BATEIEH.



https://e.lanbook.com/book/71767
https://e.lanbook.com/book/50682

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Tpycos, A. H. IIpoekTupoBaHnEe aBTOMAaTU3UPOBAHHBIX TEXHOJIOTHYECKUX MPOIIECCOB :
yuebHoe mocooue / A. H. Tpycos. — Kemepono : Ky3['TY umenu T.®D. 'opbauesa, 2015. — 136
c. — ISBN 978-5-906805-23-2. — Texkcr : anekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105405 (nata oopamienus: 18.11.2020). — Pesxxum

A0CTyIa: IJ1s aBTOpPU3. II0JIL30BaTEIICH.

B) MeTonuyeckue ykazaHus:

1. Cratuctuyeckue MeTo/1bl 00pabOTKU M aHAIM3a YUCIOBOW MHGOPMAIIUH, KOHTPOJISI U
ynpasieHus: kauectBom npokara/M.M. Pymsnues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuebHoe nmocobue. — Marautoropck: M3n-Bo MarHuToropck. roc.

TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.
2. MonoukoBa O.C. BapuanTel 3amaHuid

[0 aHaNIM3y 4YHUCIOBOW HHMOpManuu Jyis

OaxanaBpoB. — Mertoauueckue ykazaHus. - Maruuroropck: M3a-so Marauroropck. roc. TE€XH.

yH-Ta uM. [.1. Hocoga, 2017. 15 c.

r) [lporpammHoe ob6ecnieyeHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st N-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 06eccpodHo
Professional
CcBOOOTHO
Far Manager pacpoctpansiemoe IO 0eccpovHO
. CBOOOJTHO
7Zip pacrpoctpansemoe [10 Occepouno

IIpodeccnonanbHbie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

HasBanue xkypca

CchUIka

DOnekTpoHHas 0a3a MepUoIUYECKUX M3anuii East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

Hanmonansnas wHpOpManmoHHO-aHATUTHYECKAS
cucreMa — PocCCUMCKMA HMHAEKC HAy4YHOIO
mutuposanus (PUHIL)

URL: https://elibrary.ru/project risc.asp

IMouckoBas cucrema Axanemuss Google (Google
Scholar)

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

Wndpopmannonnas cucrema - EauHoe okHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

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

denepanbHOe  TOCYAAPCTBEHHOE  OIOKETHOE
YUPEKJICHUE «DenepanbHbIi WHCTUTYT

URL: http://www1.fips.ru/

Poccuiickas  T'ocynapctBeHHas — OuOImoTeKa.
Karanoru

https://www.rsl.ru/ru/4readers/cataloques/

OnexkTpoHHble pecypchl Oubnuoreku MITY um.
I'.11. HocoBa

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

VYHuBepcurerckass UHGOpMalMOHHAsT CUCTEMa
POCCHUA

https://uisrussia.msu.ru



https://e.lanbook.com/book/105405
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

MexnyHapoHas HayKOMeTpHYecKast

http://webofscience.com
pedepaTrBHAas M IOJHOTEKCTOBas 0aza JaHHBIX

MexnyHapoHas pedeparuBHas 4|1tip://scopus.com
MOJTHOTEKCTOBAasl _ cnpaBoyHas  0a3a  IaHHBIX

Me;xz[yHapoz[gaﬂ 0aza TOITHOTEKCTOBBIX i/ /link springer.com/
KypHaoB Springer Journals

MexnyHapoaHast KOJUTEKIIUS HaYYHBIX

http://www.springerprotocols.com/

IIPOTOKOJIOB 110 PAa3JIMYHbIM _OTpPacisiM _3HaHMM
MexnyHaponHas 0a3a Hay4yHbIX MaTepUaloB B
oOnactu (pu3MUEeCKHX HayK M MHXUHUPUHTA
MexnyHaponHas 0a3a CHpaBOYHBIX H3JaHUM 1O
BCEM OTpacysiM 3Hanui SpringerReference

ApxuB Hay4HbIX JKypHanoB «HanuoHanpHBbIH
NEKTPOHHO-UH(GOPMAIIMOHHBIN  KOHLIOPLIAYM»
denepanbHOe  TOCYIapCTBEHHOE  OO/PKETHOE
yUpeKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH

http://materials.springer.com/

http://www.springer.com/references

https://archive.neicon.ru/xmlui/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaﬂbHO'TeXHI/I‘-ICCKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA OCHAILIEHA!

- TEXHHUYECKMMH CPEJICTBAMHU OOYUYCHHMS, CIYXAIIMMHU JJIsl MPEICTaBICHUS y4eOHON
uHpopManuu OOJIBIION ayAWTOPHH: MYJIbTUMEIUHHBIMH CPEICTBA XpAaHEHHS, Nepeiadn U
npeacTaBlIeHUs yueOHON HHPOPMAIHH;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YueOHas ayAUTOPHS JUIS IPOBEICHHS IPAKTUYECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHUMH CpEACTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopManuy OOJBIIONW ayIUTOPUHU: MYJIbTUMEIUHHBIMU CPEICTBA XPAaHEHHMs, MEpeiadd M
npeJcTaBieHus yueOHON HHpopmanuy;

- CIICIMATM3UPOBAHHON MEOEIbIO.

3. YueOHast ayTuTOpUS UTSI BBITIOJTHEHHSI KYPCOBBIX IPOCSKTOB (paboT) OCHAIIeHa:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkitoyenuem k cetu «MHTEpHET
¥ C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

4. YyeOHas aynuTopus JUisl TPYNIOBBIX M MHIUBUIAYaTbHBIX KOHCYJIbTALUN, TEKYILErO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIIEHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmtoueHunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeIbIo.

5. [Tomenienue 1t CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmtoueHunem k cetu «HTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeIbIo.

6. Ilomemienne st XpaHeHHS M NPOPHUIAKTHUECKOTO OOCIY>KHUBAHHUS y4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIIaKaMH JJIsl XpaHEeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepPUaoB.


http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/
http://www1.fips.ru/




I[MPUJIOXXEHMUE 1

6 YueOHO-MeTOAMYECKOE O00ecClIIedyeHHEe CaMOCTOATEJIbHOMN
padoTHI O0YUAIOIIUXCS

Ouyenounvie cpedcmea 015l NPoeeoeHuss meKyule20 KOHMpOoJs 6 6uode  ayoumopHou
KoHmpoabHou pabomul (AKP)
Ilepeuens mem 015 N0020MOBKU K NPAKMUYECKUM 3AHATMUAM.

AKP Ne 1. Metoasl NOCTaHOBKM M OpraHU3AlMH HAYYHO-UCCIIEIOBATEIBCKUX U
MPOEKTHO-KOHCTPYKTOPCKUX paboT
[To BBIOOpPY W 3amaHuUIO0 IpenojaBareliss MPUMEHUTh Ha npakTuke mnojoxkenuss ECK/,
ECT/H, ECTIIII, CAIIP u MeTo10B NMpOrpaMMHOr0 MPOEKTUPOBaHus, o opranuzauu HUP u
HUOKP nns pazpabotku  sokanbhbix mianoB HUP u HUOKP.

AKP Ne 2. [IpakTudeckas OLeHKa CTPYKTYpbl METAJUIA U KaYECTBA 3alIPOEKTHPOBAHHBIX
TexHojoruit u obopynosanus st TO u XTO
[lo 3amaHuio mnpenojaBaTesis OLIGHUTH IPEACTAaBICHHYIO UM MHUKPOCTPYKTYDPY
MeTaim-uyeckoro obpasua 6e3 TO (XTO) w/mnu ¢ TO (XTO). Ha3zHauute unm onpeaenuTh
TEXHOJIOTUIO TEPMHUYECKOTO BO3IEHCTBHS [isi oOecrieueHus 3(h(pekTHBHOrO Ha3HAYEHUS CILIaBa

JJIA €TO UCIIOJIb30BaHMA B KOHKPCTHLIX LCJIAX. BLI6paTL O60py,Z[OBaHI/Ie AJIs1 OCYHICCTBIICHU A TO
(XTO).

AKP Ne 3. MaremaTtuyeckue MeETOJbI 0OpaOOTKH PE3YIbTaTOB JKCIIEPUMEHTOB,
MOJICJIN-POBAHUS U ONTUMHU3AIMU COCTABOB U CBOMCTB MaTE€pPHAJIOB, IPOLIECCOB TEPMHUUECKON U
XUMHUKO-TEpPMHUUECKON 00paboTKU

[lepeunciuth  CyIIECTBYIOLME METOJAbl  MOJEIMPOBAHUS W  ONTUMHU3ALUHU
XUMHUYECKOTO COCTaBa METALIOB M TexHosorndeckux pexumoB TO u XTO, npoanann3upoBaTh
o0nactb npumMeHeHus 1 3P (HEKTUBHOCTH KaXKIOTO U3 HUX.

AKP Ne 4. DxcniepuMeHTanbHas BEIOOpPKA, €€ MepBUYHbIE TapaMeTPbl, THCTOTPAMMBI

PaccunTtarh B mpon3BOJIBHON BHIOOPKE CIIyYalWHBIX BETUYHH €€ mapaMeTpsl - Xmin, Xmax,
R = Xmax = Xmin, Xepy S, V = (S/ Xp)100 %, mMoma, MenuaHa, MOCTPOUTH THCTOIPAMMY
pacripeiesieHust OHOTO U3 (PaKToOpoB (10 3aJaHUIO TIPENOIaBATEIA).

AKP Ne 5. OtcenBanue ommOOYHBIX M B3aUMOBIMSIOMMX (hakTOpoB. Bribop Tuna
PErPECCUOHHOIO YPaBHEHMUSI

[To wucxomHOM TPOU3BOIBHOM  BHIOOPKE CIIy4alHBIX BEJIWYMH, 3a/laHHOU
IpernoJiaBaTeseM, PacyUTHIBAIOT KO3()(ULIMEHTHI MapHOH KOPPESAMU MEX]y HE3aBUCUMBIMU
¢dakropamMu Xj, CpaBHMBAIOT 3TH KOA(P(GUIUEHTHl KOPPEISLUU C TAOJMYHBIMH 3HAYCHUSIMHU
KPUTUYECKUX KOIPPHUIMEHTOB KOPPEISLNHU (B 3aBUCUMOCTH OT 00beMa BBIOOPKHU U 3HAYMMOCTH —
BEPOATHOCTH 00ECIIEYEHHOCTH — 0 = 1-, T1ie P — BEpOATHOCTHAS XapAKTEPUCTHKA) - I'¢p. SHAYCHUS
lxp OLPENENIAIOT 10 CIIENMAIBHBIM CTATUCTUYECKUM TaOIMLAaM, NOMELEHHBIM B CIICIMANIbbIE
CIIPABOYHHMKHU WJIM JINTEPATYpPE 110 MaTEMaTHUECKON cTaTUCTHKE. J[J1s onpeeneHus: 3HaYuMbIX U
HE3HAUYUMBIX KOA(PPHUIMEHTOB MAPHON KOPPEIUIIUN MEXTY Xi CTPOSIT KOPPEISAILHMOHHYIO TaOIUILy
B BUJIE:

X1 X5 X3 Xy Xs
X1 1 R 1,3 I'x1 x4 I'x1,x5
X2 1 I'ox3 ' x4 M2 x5
X3 1 I'x3,x4 I'x3x5
Xa 1 M4 x5
Xs 1




3areM (hakTOphl, HMMEIOUIME HAWOOJBIIOE KOJMYECTBO 3HAYMUMBIX KO3()(HUIHMEHTOB
NapHBIX KOPPEJAMA WTTEPAllMOHHO HCKIIIOYAIOTCS W3 pPAaccCMOTpeHHus. B koHedyHoM wrore
OCTAIOTCsI HE3aBUCHMBIE (DAaKTOPBI, HE3aBHUCUMBIE IPYT OT Jpyra. IIpu oTcenBaHUM OMIMOOYHBIX
(daxTopoB HEOOXOIMMO IPUHUMATh BO BHUMAaHHE (PU3UUECKUIA CMBICI — Ba)KHOCTh KOHKPETHOT'O
(axTOpa 1Mo CTENeH! ero BIUSHUS Ha (PYHKIIUIO OTKIIHKA.

AKP Ne 6. Perpeccuonnbiii ananu3. IlokazaTenn TOYHOCTM M aJ€KBATHOCTH
perpeccMoHHBIX ypaBHeHUH (kputepun Crtbrogenta, duimepa, ko3 ULIHUEHT >TACTHUYHOCTH U
BKJIaJ (akTOpOB B (PYHKUHMIO OTKJIHMKA, OCTATOYHOE CPEIHEKBAIPATUYECKOE OTKIOHEHHE —
CTaH/IapTHOE OTKJIIOHEHHE — PErPECCUOHHOTO YpaBHEHUS)

Jst pacueta K03 UIIMEHTOB PETPECCUOHHBIX YPaBHEHUH 8, & IPUMEHSIETCSl pacueTHBIN
MeToa HamMmeHbIuX kBaaparoB (MHK) ¢ ucmonb3oBaHMEM HCXOTHOW BBIOOPKH CITyYailHBIX
BenmurH. MHK npennonaraer mouck skcTpeMaibHOTO (MUHUMAIBHOTO) 3HAaUeHUs (PyHKIIMOHAA
CyMMBI Pa3HOCTH B KBaJpare Mexay (aKTUYECKUMU M PACYETHBIMU 3aUCHUSIMU (YHKIUU
OTKJIMKA:

F = Z(Ygaxr- — Ypaca) — min (0).

B ypaBHEeHUe MOJCTaBIIAIOTCSA IOCTPOUHO (PAKTUUECKUE 3HAYECHHS Ypacr. H Ypacu. B BHIE
ypaBHeHuda. Jlns pemieHus ykazaHHOro (yHKIMOHAla HEOOXOAWMO IMOJIYUYUTh CHCTEMY
YpaBHEHHMI B YaCTHBIX MPOM3BOAHBIX W KaXJ0€ M3 YPaBHEHUH MPUPABHATH K HYIO. Takum
o0pa3om, Moy4arcs 3HAYEHUS CBOOOJHOIO 4i€Ha YpaBHEHUS 8y U KOIPPUIMEHTH MpU
HE3aBUCUMBIX IIEPEMEHHBIX & = axi. /[na omnepatuBHoro pemenns MHK npumensercs
nporpammuoe obecrieuenue Exel (fx — nuueitn). B momnporpamme «IHMHEHH» YKa3bIBAIOTCSI
KoopauHaThl Y; U Xj, 3areM HaOupatorcs nosuiun «MMCTUHA» u 3arem Shift+Ctrl+Enter. B
MpeBapUTENbHO BBIACIEHHOE II0JI€ MPOTrpaMMHO TIOMEHIAIOTCS Pe3yNbTaThl pacuera
KOO(QDUIHEHTBI o, & = 8y (ITepBast cTpoka), Koddduument nerepmunanun R® (3-s1 crpoka, 1-if
cronberr), kpurepuii Pumepa F (4-as crpoka, 1-slif cTonberr).

Koadduument MHOKEeCTBEHHOH KOoppensiiun R xapakrepu3yeT cTeneHb JMHEHHON CBA3U
YpaBHEHHUS DPETPECCUU C peajbHBIM IporieccoM (BbIOOpKOii). Ilpu R OGonbiie KpUTHUYECKOTO,
TaOIMYHOTO KOA(PPHUIMEHTA KOPPEISLUHN JTHHEWHOCT 3TOH CBSA3H CTATUCTHUECKU 3HAUMMA.

Kpurepnit ®dumepa (F) npencrasisier co0oil OTHOILIEHHWE CTaHIAPTHBIX OTKIOHEHWH
pacyeTHOro MaccuBa JJAaHHBIX K (haKTUUYECKOI BBIOOPKM B KBaJpaTe; B 3TOM Cllydae ypaBHEHUE
IPU3HAETCS aIeKBAaTHBIM PEalIbHBIM 3HAYEHHAM BBIOOPKH, €CIH Fpacy. > Frags.. Frass ONpenensercs
MO CTeIUaTbHBIM Ta0auIaM (B JTF0OOM CIPaBOYHHUKE, TOCOOMH IO MATEMATHYECKON CTaTUCTHUKE)
B 3aBUCHMOCTH OT 00bE€Ma MCXOJHON BBIOOPKHM M CTENEHHM CBOOOMBI, KOTOpas OINpelesseTcs
pasHUIel Mexay OObeMOM BHIOOPKM ¥ KOJUYECTBOM HE3aBHCHUMBIX TEPEMEHHBIX B
pPErpecCUMOHHOM ypaBHEHUHU.

Perpeccuonnoe ypaBHEHHE TakKe OLEHHUBAETCS [0 OCTaTOYHOMY CTaHJIApPTHOMY
OTKIIOHEHUIO — Syer = (1- RZ)O’S. UeM MeEHbIIE 3HAYCHHE Sy, TEM TOYHEE PErPECCHOHHOE
ypaBeHUE.

OrneHka 3HaYUMOCTH KO3 GUIIMEHTOB MpH (pakTopax (@ mpu X;) IPOBOJUTCS MO pacyeTy
3HaueHui kpurepusi CThrofieHTa — t = @i/SXi, KOTOpOe CpaBHUBAETCS C TAOJMYHBIM 3HAUYCHHEM
(cM. mo60e u31aHue 1Mo MaTeMaTUYECKON CTaTUCTUKE).

[Tonmy4yeHne perpecCHOHHBIX CTATHCTUYECKHX 3aBUCHUMOCTEH ISl MPOTHO3UPOBAHHMSA,
yIpaBJIEHUS! TEXHOJIOTMYECKUMHU IPOLECCAaMU U3 HCXOJHOW 3KCIEPUMEHTAIBHON BBIOOPKH
MeToqoM HauMmeHblinx kBagparoB (MHK). Ornenka kauecTBa NOJMYyYEHHBIX PErpeccHil Mo
nokazaHusaM napameTpos - R, F, t, Soct. Arrectanuus MeTaqionpoIyKIuy Mo KOppensiuOHHON
CBS3M MEXIYy NapaMeTpamH, KOPPEKTHpPOBKAa ypaBHEHUH IO M3MEHEHHUIO CBOOOIHOIrO diieHa
ypaBHeHus. Ormpenenenue BkiIaaa (akTopoB B (QYHKIMIO OTKIMKAa M0 Ko3dduuueHty
AIIACTUYHOCTH.

AKP Ne 7. Meroasl moucka SKCTpEMalbHbIX 3HAU€HUU (3HAUEHUH JIOKAJIbHOM
ONTUMU3AIMH) GYHKLIUHU OTKIMKA. MeTo1 KpyToro BocxoxaeHus — Meto; bokca-Yusicona



Haiitu skcTpemanbHOe 3HAUe€HHE IapameTpa ONTUMH3AIMKU B OOJIACTH OIpEesICHUs
GYHKIMH ABYX ¥ MHOTO(DAKTOPHBIX YpaBHEHUH (METO KpyTOro BOCX0XKIeHUs bokca-Yuicona) ¢
MPUMCHCHUCM UTTCPALIMOHHOI'O ITOIIAroBOro METola B HAIIpaBJICHHUU I'paJIUCHTA.

AKP Ne 8. Pacuntarh ONTUMAIBHYIO TEXHOJIOTHIO TEPMUYIECKOIM 00pabOTKH METAIIIIOB
U CIUIaBOB Ha MPUMEPE PEKPUCTATUIM3AIMOHHOTO OTKUra HU3KoyriiepoaucToi cranu 0810

[ToCTpOUTh MATpHIy IIOJHOrO (PAaKTOPHOro BKcrepuMeHTa Tuma 2" —2% u 2%,
Onpenenuts 3HAYUMBIE AIEMEHTHI XUMUYECKOT0 COCTaBa CTaIM U TEXHOJIOTHYECKHUE apaMeTphl,
BIIMSIOLIME HA MEXaHWYECKHE CBOMCTBA M CTPYKTypy Merauia. llpu cocraBieHMM MaTpuIlbl
IUTAHUPOBAHMS JKCIEpUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIECTBOBAHUS
ypoBHEW  (AaKTOPOB: CHMMETPHYHOCTh, OPTOTOHAJIBHOCTb, POTATA0ENBHOCTH, YCIIOBHE
HOPMHUPOBKH.

Onpeaenutb K03(GGHUIUEHTHI ypaBHEHHS 10 U3BECTHOMY AIrOPUTMY: &; = (ZXiY;)/N, &g

= Zyi/ n.

AKP No 9. IIpoBecTH »5KCHEpUMEHTAIbHOE MCCIIEAOBAaHUE WJIM IPOCKTUPOBAHUE
(MozenupoBaHNe) KOHCTPYKIIMH — 000PYAOBAHUS
Pa3paborate (1o 3amaHuI0 MpernojaBaTensl) TEXHOJOTHI0 KOHKpeTHoro Buaa TO wumu
XTO u BBEIOpaTh COCTaB 00OPYIOBAHHUS 10 KPUTEPHIO SKOHOMHH SHEPTOPECYPCOB U OOECTICUCHUS
MaKCHMAaJIbHOTO KauyeCcTBa METANIMYECKOTO M3JIEIHsS C yYETOM OTEYECTBEHHOTO U 3apyOesKHOTrO
OTIbITA.

Memoouueckue pexomenoayuu 05l NHOO2OMOBKU K CEMUHAPY — NPAKMUYECKUM 3AHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHHA IO KaKOW-THOO HAaydyHOW, y4yeOHOW M IpyTroif
npobjeMaTuke, akTUBHOE OOCYXKJIEHHE yYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOIIEHHIH,
noknagoB U T.1. C TeMaTUKOW CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJTrOpUTM
HOJr0-TOBKU K CEMUHApy CIEeAYIOIIM: BHIOpaB TeMy, CTYIEHT COCTaBJIE€T CBOW IJaH-rpaduk
MOJI-TOTOBKU K ceMUHapy. [l npuoOpeTeHns MMpOKOro BUAEHUS POOIEMbI CTYAECHT CTapaeTCs
OCMBICIIUTD €€ B 00111eM 00beMe; TO3HAKOMUTBCS ¢ TEMOH 110 0a30BOMY y4eOHOMY TOCOOUIO MK
JIPYroi OCHOBHOM PEKOMEHIyEeMOW JIMTEPAType; BBIABUTh OCHOBHBIE HJIEH, PACKPBIBAIOIIHE
JaHHYI0 TpoOJieMy; CBEpUTb HX OIpPEIENIEHUs CO CIPAaBOYHMKAMM, SHIMKIONEIUEH;
MOJI-TOTOBUTH IUIAH-KOHCIEKT PAacKpbITUS JAHHOW MpPOOJIEMBbl; BBISIBUTH HESCHBIE BONPOCH U
10J10-0paTh JOMOJHUTENBHYIO JTUTEPATYPy JUISl UX OCBELIEHUS; COCTAaBUTh T€3UCHI BBICTYIIJICHUS
Ha OTJEJIBbHBIX JINCTaxX IS MOCJIEAYIOIEro BHECEHUS JOMOJHEHUA U MMOArOTOBUTH JOKJIaa WU
pe-epar i1 COOOIIEHUS Ha CEMHUHApe; IPOAaHATIU3UPOBAaTh COOpaHHBIA MaTepuan Jyis
JIOTIOTHU-TENbHON HH(OpPMAaLIMK IO TEMaM CEMHUHApPa; FOTOBSICH K BBHICTYIIJICHUIO Ha CEMUHAPE, 110
BO3MOXHOCTH HPOKOHCYJIBTHPOBATBCA C MpernojaBaTesieM; OTHOCHTBCS K COOpaHHOMY
MaTepuaiy, Kak K HCTOUHHUKY OYIyIUX UCCIeI0BaHUM.

CeMuHapckue 3aHATUS DPACIIUPSIIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0KCHHBIE B TEOPUU
npenMera. Ha HuX BBIHOCATCS BOIIPOCHI, OCOOEHHO HEOOXOIMMBIE /il TNPAKTUKH, WU
po0-JIeMHbIE BOMPOCHI, KOTOpPHIE BO3MOXKHO PELIMTh TOJIBKO B IpPOIECCe COTPYAHUYECTBA.
Cpenu o0s3aTenbHBIX TPeOOBaHMM K CEMUHAPY - MPEABAPUTEIBHOE O3HAKOMJICHHE C TEMOWH,
BOIIPOCAMM U JIUTEPATYPOH MO TaHHOW TEME.

CoBpemeHHas paKTHKa MpeJiaraeT MUPOKUI Kpyr TUIIOB CEMUHApCKUX 3aHATUi. Cpenu
HUX 0C000€ MECTO 3aHMMAaeT CeMHUHApP-IHCKYCCHs, Te B AMAJIOre XOpOLIO yCBaWBaeTCs HOBas
uH(popMalrs, BUTHBI YOSKICHHS CTYJEHTA; 00CYXKAAI0TCSI MPOTHUBOPEUHUS (SIBHBIE U CKPBITHIE) U
HEJIOCTaTKU; A7l 00CyXAeHus: OepyTcss KOHKPETHBIE aKTyallbHble BOIIPOCHI, C KOTOPBIMH CTY-
JICHTbl IIPEABApPUTEIIBHO O3HAKOMJIEHBI. Takke B CEMHHAp BKJIOYAIOTCS BOMPOCHI JUIS
UH-TEJUIEKTYaIbHOM PasMMHKM (MHOTJAa 3TO JUCKYCCHOHHAsl CTaThs, 1O KOTOPOW CTaBATCS
po0-IeMHbIE BOIPOCHI); JUCKYCCHUS MOXKET Pa3BepPTHIBATHCA 3a0YHO KAaK KPYrOoBOM CEMHHAp.
Jlanee moABOJATCS WTOTH IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMILAIOTCS NPOCKTHBIE 3a/JaHUS.
[Tocne 3TOro MpoxoauT "MO3roBod MTYpM" MO HEPEUICHHBIM MpOoOJeMaM TUCKYCCHH, a TaK»Ke



BBISB-JIIIOTCST TIPUKJIAHBIC AaCIEKThI, KOTOPHIE MOXKHO PEKOMEHIOBATh Il BKJIIOYCHUS B
KypCOBbI€ U TUIUIOMHBbIE pabOThl WM B ampodauuio Ha npaktuke. Ha ceccun mpernopaBaresnb
000011aeT pe3yNbTaThl MPOJICTAHHON CTYACHTOM PaOOTEHI.

CeMUHapbI-IUCKYCCUU TPOBOJSATCS C LEJIbI0 BBIABICHUS MHEHUS CTYJIEHTOB IO
AKTyaJIbHBIM BOIIPOCAM U3Y4aeMOTO IpeIMeTa.

CeMuHap-uccieloBaHUE TMPEANOoiaraeT IMpeABApUTENbHYI0 paboTy - HalUCaHHe
pede-paTa, OKIaaa MO UTOTAM ONBITHON PabOTHL. YdacThe B HEM - 3TO, MPEXKJIE BCETO, TUAIOT
CTy-JICHTa C IpenojaBaTesieM. Pe3ynbTaTel 00CYKIal0TCS HA CEMHHApE C HATJSAHBIM MOKa30M
UC-CJIEIOBATENILCKOTO MaTepuana (CXeMbl, TaOJIUIbl, rpaduKH, TUArHOCTUYECKHE METOUKH).
Yactuano maTepuas MoxkeT ObITh BKItoUYeH B BKP. IIpu moaroroBke k ceMuHapy-HccieI0BaHUIO
CTYACHT M3Y4YaeT Pe3yNbTaThl TEOPETUYECKHX HCCIEeNOBaHM, COCTaBisgeT OnOIMorpaduio mo
TeMe, YUUTCS MUCaTh 0030pbI MO TEXHUYECKOM 3a/1aue-rpooieme.

[IpoOneMHBINl CceMUHAp TOTOBUTCS MPENOJABATEIEM JOCTATOYHO OCHOBATENIBHO:
no-6uparorcs npobdieMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOIPOCKHL. Takoil ceMuHap BO3MOKEH
TOJILKO TIOCJI€ TPOXOXKIEHUS TeMbl. K HEMy CTYIOEHTBI TOTOBSATCS [0 JIHTEPATYPHBIM
UCTOYHU-KaM: MOHOrpaduu, CIpaBOYHUKHU, CIOBapH, KypHajibl. K mpobimemHOMY ceMuHapy
MIPOCMAT-PUBACTCS JIMTEpaTypa B PaMKaxX Pa3IUYHBIX HCCIEAOBATEIHCKUX INKOJ (HAIPUMED
"TpaaUIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXO0IBI K TIpodieme").

HauGonpmyto 3(QQeKTHBHOCT TPHUHOCAT CEMHHAPHI, IMPOBOJUMBIE B (opme
KOJUJICK-TUBHOM TMO3HABATEIbHOM JI€ATEIbHOCTH, HMMEIOIIEH OImpeelieHHbIe OCOOEHHOCTH, a
UMEHHO:

- pas[eNieHHe CTYJEHTOB Ha TPYMNIbI MO MX KeNaHUIo (C 00sf3aTeIbHbIM Yy4acTHEM
CTYy-JICHTA C YCTOWMYMBBIM MHTEPECOM K JAHHOMY TIPEIMETY);

- IOCTAaHOBKA OOIUX LIeNeH U 3a/1a4 JIJIs TPYIIIIBI;

- paboTa B TIOCJIENOBATEIbLHOCTH - WHAUBUAYyaldbHas, IMapHas (4alie BCEro
NepeKpecT-Hbli Ompoc), paboTa B IpyIe, KOJJIEKTUBHAS,

- 00s13aTENIbHOC MPEIBAPUTEIIFHOE OTPAHUICHHE IO BPEMEHH KaXKIOTO dTara 3aHsITHIA;,

- OKCIIEPTHBIN aHalIU3 ¢ pacuyeToM Kod(hduimeHTa KOHKOPIAIHH;

- OIICHKA pa0OTHI TPYIIIIHI MPETIOIaBATEIICM;

- IPOBEJICHUE CAMOOLICHKHU.

IIpumepHnuoiii nepeuensb mem peghepamos 6 ude uHOUBUIYVaIbHbIX domMawHux 3aday (M/13)

N3 Ne 1. Meronbl TOCTaHOBKM M OpraHU3allid Hay4YHO-HCCIEIOBATENbCKUX H
MPOEKTHO-KOHCTPYKTOPCKUX paboT

1. ITonoxenus ECK/I.

2. IMonoxenus ECT/I.

3. [lonoxenusa ECTIIIL.

4. OcuoBsl CAIIP.

5. MeTop1 TPOrpaMMHOTO MPOEKTUPOBAHUSI.

6. Opranuzannun HAP u HUOKP.

N3 Ne 2. TIpakTHdyeckoe UCIOIb30BaHNE KOHKPETHBIX METOJOB CTPYKTYPHOTO aHaIu3a
IIPY OLIEHKE KayecTBa 3alIPOEKTUPOBAHHBIX TeXHOJIOrui n obopynoBanus 1t TO u XTO

1. CBeToBass MUKPOCKOIHMSI U METOJIUKH UCCIIEIOBAHUSI.

2. DNeKTpOHHAss MUKPOCKOIHS U METOJUKH UCCIIEJOBAHMUS.

3. PEHTreHOCTPYKTYpHBIN aHAIN3.

4. Knaccugukanus sunos TO u XTO.

5. OCHOBHBIE OIpeieeHHs] U MTOHITHSI TPOSKTUPOBAHUS TEXHOJIOTUYECKUX MTPOLIECCOB.

6. IlpoextupoBanue Texnosnoruu u odopynosanus TO u XTO.

N3 Ne 3. Maremarudeckue MeTOJbl 0OpabOTKM pe3ylbTaTOB 3SKCIEPHUMEHTOB,
MO/JIEITU-POBAHUS M ONITUMH3AIHA COCTABOB M CBOWCTB MAaTEPHAIOB, IMPOIECCOB TEPMUUECKON H
XUMHUKO-TEPMHUYECKON 00paboTKH



1. Knaccuduxanus MeTogoB 00pabOTKU pe3ysIbTaTOB IKCIIEPUMEHTA.

2. Knaccudukaruss METOIOB MOACIUPOBAHUS M ONTHMH3AIIMH COCTAaBOB M CBOWCTB
MaTepUasoB.

3. Knaccudukaiys MeTo10B MOAECIMPOBAHUS U ONITUMU3AIMH ITPOLIECCOB TEPMUUYECKOM U
XHUMHKO-TEPMHUECKON 00pabOTKH.

4. IInanupoBaHUE YKCIIEPUMEHTA.

5. Merozas! ONTUMU3ALMH [IAPAMETPOB.

N3 Ne 4. Ananu3 SKCHEPUMEHTAIBHON BBIOOPKH, THCTOrpaMMbl. KoppensunoHHBIH
aHAJIM3: OTCEMBAHME CTATUCTUYECKHM HE3HAUYMMBIX (DAKTOPOB, YCTAHOBJIECHUE CBSI3U MEXKIY
dyHkuumeit oTkimka u (pakropamu

1. CTaTucTHYECKHE XapaKTEPUCTHKHU CIIy4aliHON BHIOOPKHU.

2. I'pacduueckoe pacipeeieHue CIry9aiiHON BEIMYUHBI — THCTOTPAMMBEI.

3. Pacuer ko3¢ (uLIMeHTOB MapHON KOPPESAILUU MEXAY CIIy4aliHBIMU ITE€PEMEHBIMHU.

4. TloctpoeHne KOppeIsIIMOHHON MaTpUllbl (TaOIUIIbI).

5. OTcenBaHne HE3HAYUMBIX (PAKTOPOB. Y CTAaHOBIIEHUE BU/IA CBSI3U MXKIY 3aBUCUMbBIMU U
HE3aBUCHMBIMH I1I€PEMEHHBIMU

N3 Ne 5. Pacuer perpecCHOHHBIX YpaBHEHHMI MeT0/10M HauMeHbIINX kBajaparoB (MHK).
OueHka KadecTBa ypaBHEHUH. ATTecTalusi METAJUIONPOAYKIMHU IO KOPPEISLHUOHHON CBSI3U
Mex Iy napamerpamu. Onpenenenne BkiIana GakTopoB B GyHKIUIO OTKIUKA

1. Pacuer ko3¢ dunrentoB perpeccuonnoro ypasaenuss MHK.
2. Tunsl perpecCCUOHHBIX YpaBHEHUI — IPOrHOZUPYIOILKE, YIIPABIISIOIINE.
3. OueHka KadecTBa PErPEeCCUOHHBIX YPABHEHUW — IO TOYHOCTH, aJEKBATHOCTHU
peaibHOMY IpOLIECCy.

4. Attecranus nokasaTesield KauecTBa METAJUIONPOAYKLUUHU 0 KOPPEISLUHUOHHON CBS3M
Mexy napameTpaMmu. KoppekTupoBka ypaBHEHHUs 110 CBOOOIHOMY WJIEHY.

5. Omnpenenenue BkIaaa (akTopoB B (YHKLUHIO OTKIMKA MO KOIPDUIUEHTY
AIIaCTUYHOCTH.

N3 Ne 6. MaremaTH4ecky MiIaHUPYEMbI SKCIIEPUMEHT

1. OOu1re NoHATHUS O TUNIAHUPYEMOM SKCIIEPUMEHTE.

2. IlonHbIil 1 qpoOHBIN TIAHUPYEMBIN (DaKTOPHBIN ICTIEPUMEHT.

3. JIOCTOMHCTBA M HENOCTATKH INIAHUPYEMOTO dKCIIEPUMEHTA.

4. TpeOoBaHuUs K MaTpHUIIE IUTAHUPYEMOTO SKCIIEPUMEHTA.

5. Ilopsiiok pacueTa K03 UIIMEHTOB PETPECCUOHHOTO YpaBHEHUS IPU
IUTAHUPYEMOM 3KCIIEPUMEHTE.

6. PacueT onTUManbHbIX (3KCTPEMANIbHBIX) 3HAYCHUH (PYHKIIMU OTKJIMKA (T1apaMeTpa
ONTUMM3AIMH ) METOJIOM KPYTOro BocxoxieHus bokca-Yuncona.

N3 Ne 7. DxcriepuMeHTaIbHOE MCCIEA0BAHNUE MPU MPOEKTUPOBAHUU (MOJIETUPOBAHUN)
TeXHOJO0ruM 1 obopynoBanus s TO u XTO

1. Ilopsanok mpoBeneHHs HKCIEPUMEHTAIbHOTO HCCIENOBaHUS WM IPOEKTUPOBAHUS
(MomenMpoBaHMs) TEXHOIOTHU U o0opyaoBanus aiis To U XTO.

2. OCHOBBI TEOpUU M MPAKTHKH JaOOPATOPHOTO, MPOMBIIUIEHHOTO (U3NYECKOTO

AKCIIEPUMEHTA — (PU3UUECKOT0 MOIETUPOBAHUSI.

3. IlonoxeHus MO MPOEKTUPOBAHMIO TEXHOJIOTMH M obopynoBanus i TO u XTO
METAaJIJIOB U CIUIABOB.

4. MeToapl MPOEKTUPOBAHUS TEXHOJIOTUM M COBPEMEHHOI'0 000pyNOBaHMS Ha OCHOBE
aHaJIM3a U CUHTE3a UMEIOIINXCS OTEYECTBEHHBIX U MUPOBBIX aHAJIOIOB.

N3 Ne 8. KypcoBoii poeKT Mo JUCIUILUIHHE



1. AHanm3 MpPEapIIyIIeT0 W COBPEMEHHOTO OITBITa OTEYECTBEHHOTO M MHPOBOTO ONBITA TIO
TeMaTHKe ucciieqoBanus, npoekra, HUP, HUOKP.
2. Metoauku IUTepaTypHOTO aHAIN3a U CUHTE3a UCCIIEyeMON TEMATHUKH.
3. TexHHMKa MATEHTHOTO MCCIICAOBAHUS.
4. AHanu3 U CMHTE3 TUTEPATYPHOTO U MATEHTHOTO MCCIIEAOBAHUS.



I[MPUJIOXXEHHE 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS POMEKYTOUHOM aTTecTaluu
[IpomexxyrouHasi arrecTanus HWMEET LENbI0 ONPEACTUTh CTENEeHb JIOCTHKCHHS
3aIIaHUPOBAHHBIX PE3YJIBTATOB O0YUCHHUS 110 TUCIUTUTHHE (MOIYIIO) 32 CEMECTP U MMPOBOTUTCS B
dbopme 3K3aMeHa.
JlaHHBIIA pa3/ien COCTOUT MX JIBYX MyHKTOB:

a) Ilnanupyemsble pe3ynabTaTbl OOY4YEHUS U OLICHOYHBIE CPEICTBA JJIsl IPOBEIEHUS
IIPOMEKYTOUHOH aTTECTALUU.

6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOW aTTECTAllMM, IIOKa3aTeld M KPUTCPUH
OLICHUBAHMSI.



a) l'[.na}mpyeMble pe3yJdbTaThbl oﬁyqe}ma U OIICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrecramum:

CTpyKTypHBI
3JIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00y4eHUS

O1eHOYHEIE Cpe€acTBa

Koa u conep:xxanue komnerenumnu: [1K-14 —

CTaHJapTHu3alnuunu

U cepTu(UKanmm MaTepuano

TOTOBHOCTBIO UCIIOJIB30BATh TCXHUYCCKUC CPEACTBA USMCPCHUA U KOHTPOJIA, HCOGXO[[I/IMBIG npu
B U IPOLCCCAX UX MOJTYUCHUSA, UCIIBITATCIIBHOI'O U IIPOU3BOACTBCHHOT' O O60pyZ[OBaHI/ISI

3Hartb -OCHOBHBbIE 0a30BbIE
IlepeyeHb TeopeTnyecKUX BONpPocoB K dk3ameny (UJ13 Ne 1-4)
TE€X-HUYECKUE CPEJICTBA
H3ME-DEHHS ¥ KOHTPOJS 1. [Tonoxenus ECK/I.
TeXHO-IOTHI 2. Ionoxenns ECTI.
TEPMUYECKOH 00-paboTKH 3. Iomoxxerns ECTIIIL
> 4. Ocuonsl CAIIP.
UCIIBITAaTEeNIbHOE U
HPOM3BOICTREHHOE 5. MeTroasl IpOrpaMMHOTO TPOEKTUPOBAHMS.
6. Opranuzauuu HP u HUOKP.
o0opyaoBaHue AJis
. . | 7. CBeToBy10 MUKpPOCKONINIO U METOJUKH UCCIEAOBAHUSI.
Tep-MHUYECKO 00pabOTKH;
8. DNEKTPOHHYIO MUKPOCKOITHIO U METOJUKH UCCIIEIOBAHUSI.
- IPUEMBI UCTIOIb30BaHUS 9
9. PEHTreHOCTPYKTYpHBIN aHAIN3.
BBIIIIEYKA3aHHOTO
T e — 10. Knaccudukanuro sugos TO u XTO.
11. OcHOBHBIE ONIPEENEHNS U TOHITHS TPOEKTUPOBAHMS TEXHOJIOTUYECKUX ITPOLIECCOB.
M3MEpUTEIIb-HbIX CPEJCTB
12. TIpoexTupoBanue TexHosnoruu u odopynosanus TO u XTO.
B LIEJISIX KOHTPOJIS
rexuonorii TO 1 XTO: 13. Knaccugukaiuto MeTo/10B 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA.
- NIpaBHITA PHMEHEHHs! ’ 14. Knaccuduxaiuio METoI0B MOICTUPOBAHUS U ONITUMHU3AIIUHA COCTABOB U CBOMCTB MaTE€pPHAJIOB.
15. Knaccuduxanu METOAOB MOJEIMPOBAHMS M ONTUMHM3ALUUU 1T B TEPMHUYECKOMN
CH 1 KOHTPONS B paMKax ¢bukarg t0 €To10 OJIEIIUPO 0 3a1] porecco E€PMUYECKO
XUMHUKO-TEPMHUYECKON 00pabOTKH.
METPOJIOTHH,
16. IInanupoBaHue SKCIEPUMEHTA.
CTaHJapTH-3alUH U
17. Metoibl ONTUMH3ALIMK TTAPAMETPOB.
cepTU(UKAIMU o .
IpOYKIHH 18. Cratuctuyeckue XapaKTepUCTUKH CITy4aifHOW BBIOOPKHU.
3aKOHO,£[a-T23JILCTBO " 19. I'paduueckoe pacnpeneneHue crydaiHON BeIMUNHBI — THCTOTPaAMMBI.
20. Pacuer k WILMEHTOB MTAPHOM K JIALUU MEXIY CIIyYalHBIMU IEPEMEHBIMH.
meToauku nposeneHus C1U 0. Pacuer kosddrmperTos map OM KOppeiIAll CALY CIIYH cpeme
21. IlocTpoenue KoppensuruoHHOW MaTpULIbI (TaOIUIIBI).
Y KOH-TPOJIs
YMmeTb - opmynupoBath IIpumepHbIe NpaKkTHYECKHE 3a1aHus 1Js 3k3amMeHa (AKP Ne 1-5)

OCHOB-HBIC Tpe6OBaHI/I$I K

1. ITo BEIOOPY W 3amaHuIO TpernojaBaTes MpuMeHATh Ha npakTuke mojoxkenus ECKJ, ECT, ECTIIII,




CrpyKTypHBII

[Inanupyemsle
3JIEMEHT OLEHOYHBIE CPEICTBA
pe3yJbTaThl 00y4eHHs
KOMIIETEHIIMH
tex-Hnyeckum CH u CAIIP u meromoB mporpaMMHoro mnpoektupoBanusi mo opranmsaunu HUP u HUOKP mns paspabGorku
KOHTPO-JI1 TCXHOJIOTHH nokanbHbIX mmaHoB HUP u HUOKP.
TO u XTO obpadokw, 2. Tlo 3amaHuIO NpenojaBarels OLEHUTH NPEACTABICHHYI0 UM MHKPOCTPYKTYPY METAIMYECKOro 00pasna
HCTIBI-TATCILHOMY 1 6e3 TO (XTO) u/umu ¢ TO (XTO). HazsHauaTh uiy OnpeaensTh TEXHOIOTHIO TEPMHUIECKOTO BO3IEHCTBHS LIS
HPOU3BON-CTBCHHOMY obecnieuenus >(pPEKTUBHOTO Ha3HAYEHUS CILIABA JJIs €r0 MCHOJIb30BaHUA B KOHKPETHBIX LIENsAX. BriOupars
obopynosa-ruto 11st TO U | 46onvropanue ams ocymectsaenns TO (XTO).
XTO; _ | 3. Tlpumensits cymecTByomue METOABI MOEIMPOBAHNS U ONITUMHU3ALMH XMMUYECKOTO COCTABA METAILIOB U
- BBIOMPATh KOHKPETHBIA | rexyonornueckux pexnmos TO 1 XTO, aHAIU3HPOBATS 061ACTb IPHMEHEHUS 1 5(EKTUBHOCTD KaXK/IO0T0 U3
TUI 060PYIOBAHUS [T HIX.
VSMCPCHHUS M KOHTPOIA U | 4 PaccynThIBaThH B IIPOU3BOIILHOM BEIOOPKE CIIyYaiHBIX BEIMYMH €€ IapaMeTphl - Xmin, Xmaxs R = Xmax = Xmin,
OCYIICCTBIICHHA TOwn Xepr Sy V = (SI X¢p)100 %, Mozia, MeamaHa, CTpOUTh THCTOTPaMMY PacIipeIeNiCHHs] OHOr0 13 (HakTopoB (1o
XTO usnemuit, HCXOIA U3 | 39 napyio npenonasatens).
ycaoBuM HX 5. TIo MCXOHOM MPOU3BOJIBLHOM BHIOOPKE CIyYAiHBIX BEIWYMH, 3aJaHHOM IPENojaBaTelieM, PaCuMThHIBATh
SKCIUTyaTa-Iiu 1 K03 UIMEHTHI TAPHOM KOPPETALMU MEKLY HE3aBUCUMBIMH (hakTopaMu X, CPABHUBATH 9TH KOI()PHUIMEHTHI
KoMITIeKca KOPPEJALUK € TaOIMYHBIMUA 3HAYEHUAMU KPUTUYECKUX KOI()PUIMEHTOB KOPPEISIMHU (B 3aBUCUMOCTH OT
MPCAL-ABCMBIX K HIM | oGpema BBIOOPKM M 3HAYMMOCTH — BEPOSTHOCTH OOECIIEYEHHOCTH — O = 1-p, Te P — BEPOSTHOCTHAs
Tpeo-Banuit; XapaKTePUCTHKA) - Iy. SHAYCHHUSI Iy OLPEIEIISTH 110 CHELHATBHBIM CTATUHCTHIECKUM TabJIMIaM, TOMELICHHBIM
- OLCHHUBATD TCXHUUCC-KHC | g crienpanbpie CipaBOYHUKH MM JIATEPATYPE [0 MATEMATUYECKON CTATUCTHKE. JIJIsl ONPEIeNIeH s 3HAYMMBIX
PCLICHNS C TIO3HINH ¥ HE3HAYMMBIX KO3(P(HUIMEHTOB TTAPHOIM KOPPEIUIUH MEXIY Xi CTPOUTH KOPPEISAIMOHHYIO TabuIly. 3aTem
AOCTIAKCHUA KaqCCTBA (akTopel, MMerOImME HAaUOOJBIIOE KOIMYECTBO 3HAYUMBIX KOX()(QUIMEHTOB IAPHBIX KOPpEJIAIMii
TIPOAYKIHH ITyTECM UTTEPAIMOHHO HCKIIF0OYaTh M3 PAacCCMOTPEHHs. B KOHEYHOM HTOre OCTAIOTCS HE3aBUCHMBIE (DAKTOPBI,
NpU-MEHCHHS HOBEPCHHDIX | yesappcumple apyr ot apyra. [Ipu oTcenBaHuM OMMOOYHBIX (PAKTOPOB IIPUHUMATH BO BHUMAHHE (DH3HYECKHUI
cospemertbx CH n CMBICIT — BKHOCTh KOHKPETHOTO (JaKTOpa MO CTENEHH €T0 BIUSHUA Ha (QYHKIUIO OTKIIHKA.
KOH-TPOJIS
TEXHOJOTHYECKHX
npoueccoB TO u XTO
Branets - METOAUKAMH KOHTPOJIA 3anaHue Ha penleHne 32124 U3 NPo¢ecCHOHAILHOI 00/1acTH, KoMILIeKkcHbIe 3aganns  (AKP Ne 1-5)
TEXHOJIOTHYECKUM

npo-ueccoM TO u XTO u

1. [Ipuemamu (o BHIOOPY M 3aJaHUIO TMPEMOAABATENsI) UCIOIB30BaHMS Ha npakTthke mosoxeHuin ECK/I,
ECTUA, ECTIIII, CAIIP u meronoB nporpaMMHoro npoektupoBanus no opranuzanuun HUP u HUOKP nns




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

O1eHOYHEIE Cpe€acTBa

Ka-4yecTBa 00pabOTaHHBIX
u3nenuit npu nomouu CU
U KOHTPOJI TEXHOJIO-THEN
TO u XTO;

- METPOJIOTHYECKUM
o0e-crieueHueM
TEXHOJIOTH-YECKOTO
npouecca TO u XTO;

- METOJIaMH

IJIAHUPOBA-HUS
periIaMeHTHBIX padoT 1o
o0ecrnedeHuno
JI0OCTO-BEPHOCTH
nokazanuii CU u cpeacrs
KOHTPOJISI TEX-HOJIOTHH
TO u XTO, uc-npaBHoro
COCTOSIHUSL 000PYAOBaHUS

pa3zpabotku JjokanbHbIX TanoB HUP u HUOKP.

2. MeromaMu OIEHKM MHUKPOCTPYKTYphl Metaumdeckoro obpasma 6e3 TO (XTO) w/umm ¢ TO (XTO).
[TpaBuiiaMu BEIOOpA TEXHOJIOTHH TEPMUYECKOTO BO3ACHCTBHS i oOecreueHus: 3PpPeKTUBHOTO Ha3HAYCHHUS
CIUIaBa JUIsl €0 UCIOJIb30BaHUS B KOHKPETHBIX LIETsX, 000pyaoBanus g ocymiectienus TO (XTO).

3. CymecTByIOMUMH METOJIaMH MOJICTHMPOBAHUS W ONTHMHU3AIHMA XUMHYECKOTO COCTaBa METAUIOB U
texHojornueckux pexxumo TO u XTO, ananuza o6nactu npuMeHeHus U 3PpPEeKTUBHOCTh KAXKIOTO U3 HUX.
4. PaccueTHBIMH METOAMKAMHU OTIPEICICHUS CITydallHbIX BETUYUH €€ mapaMeTpsl - Xmin, Xmaxs R = Xmax = Xmin,
Xepy S, V = (S/ X¢p) 100 %, Moza, MeiaHa, HOCTPOUTh THCTOTPaMMYy pacipe/ielIeH s OJHOT0 U3 (hakTopos (110
3a/IaHUIO TIPETI01aBaATEIs).

5. Texnonoruelr pacdera Kod((UIMEHTOB MAPHON KOPPEISIIHUA MEXIY He3aBUCHMbBIMH (akrtopamu Xi,

CpaBHEHHSI 3TUX KO3()(DUIMEHTOB KOPPENSIUH C TAOJUYHBIMHA 3HAYCHUSIMU KPUTHUECKUX KOA(PPHUIIMEHTOB
KOppEeIsiH (B 3aBUCUMOCTH OT 00beMa BRIOOPKU U 3HAUUMOCTH — BEPOATHOCTH 00ECIIEYCHHOCTH — oL = 1-P,
rje P — BEpOATHOCTHAS XapaKTEPUCTUKA) - . SHAYEHUS [y ONPEIEIIAIOT 110 CIIELHMANbHBIM CTATUCTUYECKUM
TabJIMIaM, TIOMELIEHHBIM B CIIeIMajIbble CIIPAaBOYHUKH WM JIMTEpAType 10 MaTeMaTU4ecKoi cratuctuke. J{is
ONpeNieIeHUs] 3HAUYUMBIX M HE3HAUYUMBIX KO3(Q(UIIMEHTOB MapHOM KOppeluuuu Mexay Xi CTposT
KOppeNsUOHHYI0 Talnuiy. 3areM  (akTopbl, HMEIOIIHE HauOOJbIIOE KOJIWYECTBO 3HAYUMBIX
KO3(PUIIMEHTOB MapHBIX KOPPENALUN UTTEPAMOHHO MCKIIOYAIOTCS U3 paccMOTpeHHs. B KoHeuHOM uTore
OCTal0TCs HE3aBUCUMBIE (paKTOPbI, HE3aBUCUMBIE JIpyr OT jpyra. Ilpu orcemBaHuM OmIMOOYHBIX (HaKTOPOB
HE00X0UMO NPUHUMATh BO BHUMaHUE (PU3NYECKUI CMBICI — Ba)KHOCTh KOHKPETHOTro (hakTopa Mo CTENEeHU
€ro BIMSIHUS Ha QYHKIUIO OTKJIMKA.

KO]_I H COAECPKAHNE KOMIIETCHIIUU: ITIK-17 — crmocoOHOCTBIO UCITOIb30BaTh B HpO(I)CCCHOHaHLHOﬁ ACATCIIbHOCTH OCHOBBI IPOCKTUPOBAHUA
TCXHOJIOTHYCCKUX ITPOLICCCOB, pa3p360TKI/I TEXHOJIOTUYECKOM JOKYMCHTAIUU, paCuCTOB U KOHCTPYUPOBAHUA ,ueTaneﬁ, B TOM 4YHUCJIC C UCITIOJIB30BAHHEM
CTaHAAPTHBIX NPOTPAMMHBIX CPCIACTB

3HaTh

- OCHOBHBIE MOJIOXKEHUS
€IUHOMN CUCTEMEI
KOHCT-PYKTOPCKOH
nokymenTa-1un (ECKI);

IlepeyeHn TeopeTnyecKux BonpocoB K 3x3ameny (UJ13 Ne 4-8)

1. IlpaBuna oTcemBaHMsI HE3HAYMMBIX (PAKTOPOB W YCTAHOBJICHUS BHUIA CBSI3U MEXAY 3aBHCHUMBIMH U
HE3aBUCUMBIMU NIEPEMEHHBIMU

2. Meroauky pacuera kodhduimenToB perpeccnonroro ypasaenus MHK.




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OneHouHsble CpeacTBa
pe3yibTaThl 00yYeHHUS
KOMIIETCHIINH

- IIOJIO’KECHHUS €JUHON 3. Tunsl perpecCuOHHBIX YPAaBHEHUH — IIPOTHO3UPYIOLIHE, YIIPABIIAIOLIHE.

CUCTEMBbI 4. IlapaMeTpbl OLIEHKM KauyeCcTBAa PErpPECCHOHHBIX YPaBHEHHM — IO TOYHOCTHU, aJ€KBATHOCTU pPEaJbHOMY

TEXHOJIOTHYEC-KON IIpoLeccy.

nokymenrtauuu (ECTH); [5. Ilopspok arrecranuy moka3aTeneld KayecTBa METaUIONPOAYKLHU IO KOPPESILUOHHOM CBSI3U MEXITY

- IIOJIO’KEHHUSI CUCTEMBI napamMeTpamMy U KOppEKTUPOBKH YpaBHEHHUs IO CBOOOITHOMY UJIEHY.

pa3paboTKu u 6. Onpenenenue BKiIaga GakTopoB B PYHKIIUIO OTKIIMKA 110 KOA(PPUIMEHTY AIACTHYHOCTH.

HOCTaHOB-KU NpoayKuuu | 7. OO1IMe NOHATHUS O IIIAHUPYEMOM HKCIIEPUMEHTE.

Ha [IPOU3-BOJICTBO 8. IToyHbIiA 1 IPOOHBIH IUTAHUPYEMBIi (PaKTOPHBINA ACTIEPHUMEHT.

(CPIIII), enunoit cucremsl | 9. JlocToMHCTBA M HEAOCTATKU TUNIAHUPYEMOT'O SKCIIEPUMEHTA.

TEXHOJIOTHY€eCc-KOi 10. TpeboBaHus K MaTpPHIIE TUIAHUPYEMOTO SKCIIEPUMEHTA.

IIOArOTOBKH 11. [opsnok pacyera K03(pPULHEHTOB PErPECCUOHHOIO YPaBHEHUS MPH IJIAHUPYEMOM SKCIIEPUMEHTE.

npous-Boactea (ECTIIII); | 12. Anroputm pacdera ONTUMAIBHBIX (IKCTPEMATBHBIX ) 3HAYCHUH (QYHKIIUH OTKJIMKA (TTapaMeTpa

- cr10coOBI IPOrPaMMHO-TO | ONTUMM3ALIMN) METOJJIOM KPYTOro BOocXoxaeHus bokca-Yuicona.

IPOEKTUPOBAHUS 13. Tlopsaok mpoBeneHUs SKCIIEPUMEHTAIBLHOTO HCCIENOBAaHUS WIM MPOEKTHUPOBAHUS (MOAEITUPOBAHNSA)

TEX-HOJIOTHYECKUX TexHoJIoruH 1 obopynoBanus ais To U XTO.

npouec-coB TO u XTO 14. OcHOBBI TEOPHMM M NPAKTUKUA JTaOOPATOPHOTO, MPOMBIIUIEHHOTO (U3UYECKOTO 3KCIEpUMEHTa —
(U3UYIECKOTO MOJICTUPOBAHUS.
15. TTonoxeHus o NPOEKTUPOBAHUIO TeXHOJOTHU U obopyaoBanus uid TO nu XTO meTamioB u CIIIaBoB.
16. MeToapl MPOEKTUPOBAHUS TEXHOJIOTUN U COBPEMEHHOTO 00OpY/IOBaHUS HAa OCHOBE aHalIM3a U CHUHTE3a
MUMEIOLINXCS OTEUYECTBEHHBIX M MUPOBBIX AHAJIOTOB.
17. Ananu3 npeaplayliero U COBPEMEHHOTO OIbITa OTEYECTBEHHOI'O M MHUPOBOIO OMNbITA MO TEMaTHKE
uccienosanus, npoexkra, HUP, HUOKP.
18. MeTouKy TUTEepaTypHOrO aHallM3a U CUHTE3a UCCIEyEMOM TEMAaTHUKH.
19. TexHuKy NaTEHTHOTO UCCIIEIOBaHUS.
20. AHanu3 ¥ CUHTE3 JINTEPATYPHOTO M MATEHTHOTO HCCIIEI0BaHUS.

YMeth - pabotats B ECK/I; IMpumepHsbIe npakTHYECKHE 3agaHus s Ik3amena (AKP Ne 6-9)
- paborars B ECT/I; 1. TlpumeHSTH perpecCHOHHBIM aHammu3. PaccuuThiBaTh TOKa3aTeld TOYHOCTH U aJCKBATHOCTH

- ucnosib3zoBats CPIII u
ECTTIIII;

perpeccuoHHBIX ypaBHeHMH (kputepun CrblojeHTa, Pumiepa, Kod3(QOUIUEHT >IACTUYHOCTH M BKIIAJ]
(akTOpOB B (PYHKIIMIO OTKJIMKA, OCTATOYHOE CPEJHEKBAIPATUYECKOE OTKIIOHEHUE — CTAaHAAPTHOE OTKJIOHEHHE




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

O1eHOYHEIE Cpe€acTBa

- IPUMEHSTH CIIOCOOBI
POTrPaMMHOTO
POCKTH-POBAHUS
TEXHOJIOTHYEC-KUX
nponeccoB TO u XTO
tuna AutoCad, ANSYS u

T.II.

— PErpecCUOHHOIO ypaBHEHUS)
Js pacuera K03 UIIMEHTOB PErPECCUOHHBIX YPAaBHEHHI dg, &j MIPUMEHSATh PACUSTHBIM METO]I HAUMEHBIINX
kBaaparoB (MHK) ¢ ucnonb3oBanueM ncxoaHol BeIOOpKH citydaiHbix BenmnuuH. MHK npenmonaraer mouck
AKCTPEMAJILHOIO (MHUHHUMAJIbHOIO) 3HAa4YeHUs (PYHKIMOHAZa CyMMbl pPa3HOCTH B KBaJpaTe MEXIY
(aKTHUYECKUMU U PACUETHBIMH 3aU€HUSIMHU (YHKIIUN OTKIIUKA!

F = Z(Ygar — Ypacs)” — min (0).
B ypaBHeHME NOACTaBIAIOTCS MOCTPOYHO (AKTUYECKUE 3HAYCHUS Ypaxr- U Ypacu, B BUAE ypaBHeHMs. Jlis
peleHus ykazaHHoro (yHKIIMOHAaJa HeOOXOAMMO MOJIYYUTh CUCTEMY YPAaBHEHUI B YACTHBIX MPOU3BOIAHBIX U
KaKI0€ M3 YpaBHEHHH MPHUPaBHATH K Hym0. Takum o0pazoM, Moixydarcs 3HAYEHHs CBOOOJHOrO dYIiieHa
ypaBHEHUS &y ¥ KOA((DHUIIMEHTHI IPH HE3aBUCUMBIX TIEPEMEHHBIX 8 = axi. JJ1st onteparuBHoro pemenus MHK
npuMeHsieTcs nporpammuoe obecrieuenune Exel (fx — nuneiin). B moanporpaMme «IuHEHH» yKa3bIBAIOTCS
KOOPJMHATHI Vi U X, 3aTeM Habuparotcs nosuimu « MCTUHA» u 3atem Shift+Ctrl+Enter. B npeasapurensHo
BBIJIEJICHHOE TIOJIE MPOTPaMMHO MOMEILIAIOTCS Pe3yJbTaThl pacyera — KOd()PUIMEHTHI dy, & = &y (mepBas
CTpOKa), KOAPPUIUEHT JAeTEPMHUHALINN R (3-s ctpoka, 1-it cronderr), kputepuit Gumepa F (4-as crpoka,
1-w1i1 cTonberr).
Onpenensats Kod(hGUIMEHT MHOXXECTBEHHON Koppensauuu R XapakTepusyeT CTeleHb JMHEHHOH cBs3M
YpaBHEHUSI PErPecCUu C peajbHBIM TpoliieccoM (BbiOOpko#). Ilpu R Oonbiie kpuTHYECKOT0, TaOIUIHOTO
K03 pHLIMeHTa KOpPeTSUN TMHEHHOCTh 3TON CBA3M CTATUCTUYECKH 3HAYMMA.
Kpurepuit ®umepa (F) npencrasiser codoil OTHOIIEHNWE CTaHJAPTHBIX OTKJIOHEHWH pacyeTHOIO MacCHBa
JAHHBIX K (paKTHYECKOW BBIOOPKH B KBaJpaTe; B 3TOM Cllydae ypaBHEHHME MPU3HACTCS a1€KBaTHBIM PealbHbIM
3HAYEHHUAM BBIOOPKH, €CIU Fpaca. > Fragn. Fragn. OIpenensgerca mo cnenuanbsHeIM TabnuuaMm (B J1H000M
CIpaBOYHUKE, TOCOOUHU 1O MaTeMAaTUYeCKON CTaTUCTHUKE) B 3aBUCHMOCTH OT 00beMa MCXOJHOM BBIOOPKU U
CTEMEeHH  CBOOOJBI, KOTOpas OIpeaesseTcss pa3Hulell Mexay oO0beMOM BBIOOPKH U KOJIUYECTBOM
HE3aBHCHMBIX IEPEMEHHBIX B PETPECCHOHHOM YPaBHEHUU.
Perg)ecchOHHoe ypaBHEHHE TAK)K€ OLEHUBACTCS MO OCTATOYHOMY CTaHIAPTHOMY OTKJIOHEHHIO — Syer = (1-
R)"®. Yem MeHbIIe 3HAYCHHE Soer, TEM TOUHEE PETPECCUOHHOE YPaBEHHUE.
OneHuBaTh 3HAUUMOCTb KO3 UIMEeHTOB npu (aktopax (8 mpu Xi) MPOBOAUTCS IO pacueTy 3HAYEHH
kputepusi CtbrosieHTa — t = @i/SXIi, KOTOpoe cpaBHUBAETCS C TAOJUYHBIM 3HAYCHUEM (CM. JIF000€ M3aHUE TI0
MaTeMaTU4YeCKOI CTaTUCTHKE).
IToslyyaTe pErpecCHOHHBIX CTATUCTUYECKMX 3aBHCHUMOCTEM JUIsl TNPOTHO3UMPOBAHHUSA, YIPaBIECHHUS




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

O1eHOYHEIE Cpe€acTBa

TEXHOJIOTHYECKUMH IPOLECCaMH M3 MCXOJIHOM SKCIEPUMEHTAIbHOM BBHIOOPKH METOJOM HAUMEHBIIHUX
kBazgparoB (MHK). Ouenka kadecTBa MOJMy4EHHBIX PEerpeccuid Mo MoKa3aHusM mapamerpos - R, F, t, Soct.
ATTECTOBBIBATh METAJLIOMPOAYKLHUIO O KOPPENSIUOHHON CBSI3U MEXKAy MapaMeTpamu, KOPPEKTUPOBKa
YpaBHEHUU N0 M3MEHEHHUIO CBOOOJHOTO YJ€HAa ypaBHEHUS; OMpENeNATh BKIaA (DaKTOPOB B (PYHKIIHIO
OTKJIMKA 110 KOA(PPHUIMEHTY 3JaCTUIHOCTH.

2. Haxonutp 3KCTpeMaibHOE 3HAUYCHUE MapaMeTpa ONTUMHU3AMU B 00JacTy onpeaencHus PyHKIUU IBYX U
MHOTrO(aKkTOPHBIX ypaBHEHUH (METOJ KpYyTOro BOCXOXJeHUs bokca-YuicoHa) ¢ NpUMEHEHHEM
UTTEPALMOHHOTO TIOIIArOBOT0 METO/a B HAIIPABJICHUH IPATUCHTA.

3. CTpouTh MaTpuIly MOJHOro (aKTOPHOro 3KcrHepuMeHta Tuma 2" —2% n 2% Onpenenars 3HAYNMBIC
9JIEMEHThl XMMHUYECKOTO COCTaBa CTajll M TEXHOJOTHYECKHE IapaMeTphl, BIUSIOIIME HAa MEXaHHUYECKHE
CBOICTBa U CTPyKTypy Metaya. IIpu cocraBieHMHM MaTpuibl IUIAHWPOBAHUS IKCIEPUMEHTA YUYUTHIBATH
YeThIpe  CBOWCTBAa  CYIIECTBOBAaHUS  ypOBHEH  (DaKTOpPOB: CHMMETPUYHOCTh, OPTOTOHAIBLHOCTD,
pOTaTabesbHOCTh, YCIIOBUE HOPMUPOBKH.

Omnpenensath k03D UIUCHTHI YpPaBHEHHUS 110 U3BECTHOMY AIITOPUTMY: @i = (ZxiYi)/n, ap = Zyi/n.

4. Pa3zpaOoTbIBaTh (110 33JaHUIO IIPEToAaBaress) TeXHouoruo KoHkpetHoro Buaa TO win XTO u BeIOMpath
cocTaB 000PYAOBAaHUS 110 KPUTEPUIO SIKOHOMHMHU SHEPrOPECYpCcoB M 00eCreueHUs] MaKCHMAJIbHOTO KayecTBa
METAJJIMYECKOT0 U3JIENIHSI C YYETOM OTEUECTBEHHOr0 U 3apy0ekHOTr0 ONbITA.

Bnanets

- HaBbIKaMU T10JIb30BaHUs
ECKJ, ECTH u ECTIIII;
- OIIBITOM pabOoTHI B

IIPOr-PAMMHBIX CHCTEMAX
aBTO-MaTU3UPOBAHHOI'O
IIPOEK-TUPOBAHUS
IIPOU3BOJCTBA

3ajanue Ha pelleHue 32124 U3 MPodecCHOHATbLHOI 00J1acTH, KoMIIekcHbIe 3a1anusi  (AKP Ne 6-9)

1. PerpeccuonnbIM aHanu3oM. [lokazareny TOUHOCTH U aJIeKBATHOCTH PETPECCUOHHBIX YPaBHEHUH (KpUTEpUU
Creronenta, duiepa, KodOPHUIUEHT STACTUYHOCTA U BKJIaA (AKTOPOB B (PYHKIIUIO OTKIUKA, OCTATOYHOE
CPEIHEKBAIPATHYECKOE OTKIOHEHHE — CTAaHJApPTHOE OTKJIOHEHUE — PETPECCHOHHOTO YPaBHEHMS)

Jnsa pacuera ko3((PUIMEHTOB PpErpecCMOHHBIX YypaBHEHUH 8y, @i PACYETHBIM METOJAOM HaMMEHbIINX
kBagpatoB (MHK) ¢ ucnosnp3oBannem ucxoHoi BeIOOpKH ciyuyaiinbix BennunH. MHK npennonaraer mouck
SKCTPEMAJIbHOTO (MMHHMMAJIbHOTO) 3HAaYeHUs (YHKIMOHAZa CyMMBbl pPa3HOCTH B KBaJpaTe MEXIy
(aKTHUECKUMH U PACYETHBIMU 3a4EHUSAMH (DYHKIIMH OTKJIMKA!

F = Z(Ygaer — Ypacs)” — min (0).

B ypaBHeHHE NOACTABIAIOTCA NOCTPOYHO (PAKTHYECKUE 3HAUEHUS Ypacr. U Ypace. B BHAE ypaBHeHHA. [l
pelieHus: yKa3aHHOTo (PYHKIIMOHAIa HE00X0IMMO MOIYYUTh CUCTEMY YPAaBHEHUHN B YaCTHBIX IPOU3BOJAHBIX U
KaX/10€ M3 YpaBHEHUH NpHUpaBHATH K Hymo. TakuMm oOpa3om, mojydarcs 3Hau€HHUs CBOOOJHOrO 4JIeHa




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

O1eHOYHEIE Cpe€acTBa

ypaBHEHUS &ag ¥ K03 (PUIIMEHTHI TPU HE3aBUCHUMBIX IIEPEMEHHBIX 8 = axi. JJ1s1 oneparusHoro pemenuss MHK
npuMeHsieTcs mporpammuoe odecrieuenue Exel (fx — nunelin). B moamporpamMMe «IWHEHH» YKa3bIBAIOTCS
KOOPJAUHATHI Y U Xj, 3aTeM Habuparorcs nozuiuu « MCTUHA» u 3atem Shift+Ctrl+Enter. B npeasapurensHo
BBIJICIIEHHOE TI0JIE TPOTPAaMMHO MOMEMIAIOTCS PE3yNbTaThl pacueTa — KOI((OUIIMEHTH g, 8 = axi (TIepBast
CTpoKa), KO3 OUIIMEHT AeTCPMUHAIINHI R (3-s crpoka, 1-it cronber), kpurepuii Puirepa F (4-as crpoka,
1-pr1if cToNbe).

KoadduimenT MHOXKECTBEHHOH Koppeisaiuu R XapakTepu3yeT CTENeHb JHMHEWHON CBS3U ypaBHEHUSA
perpeccuu ¢ peanrbHbIM IporieccoM (BbiOopkoii). Ilpu R Gonbire kputudeckoro, TabimaHoro koddduimenta
KOPPEJSIIUK TUHEHHOCT 3TOM CBSI3U CTATUCTUYECKU 3HAYMMA.

Kpurepuit ®umepa (F) npencrasiser codoi OTHOIIEHNWE CTaHJAPTHBIX OTKJIOHEHWH pacyeTHOIO MacCHBa
JTAHHBIX K (paKTUUYEeCKON BRIOOPKH B KBaJIpaTe; B 3TOM ClIy4yae ypaBHEHUE PU3HAETCS aJeKBATHBIM PEabHBIM
3HAYEHHUAM BBIOOPKH, €CIU Fpaca. > Fragn. Frasn Onpenenderca mo crnenuansHeIM TaOnunam (B ar000M
CIPAaBOYHHKE, TIOCOOMHU 10 MAaTEMAaTUUYECKON CTATUCTHKE) B 3aBUCHMOCTH OT 00beMa MCXOJHON BBIOOPKH U
CTeTIeHH  CBOOONBI, KOTOpas OIpeneNseTcss pasHHIeH MeXIy OO0beMOM BBIOOPKH M KOJIWYECTBOM
HE3aBUCHMBIX IIEPEMEHHBIX B PErPECCHOHHOM YPaBHEHHH.

MeTo/I0M OLIEHKH PErpeCCHOHHOTO YPaBHEHHMS MO OCTATOYHOMY CTaHIAPTHOMY OTKIOHEHUIO — Soor = (1-
R?)%°. Yem MeHbIIe 3HAUCHHE Socr, TEM TOUHEE PErPECCHOHHOE YPABEHIE.

OreHka 3HaYMMOCTH K03((PUIIMEHTOB MU pakTopax (8 mpu X;) MPOBOIUTCS MO pacyeTy 3HAUEHUH KpUTEpHs
CrpioienTa — t = @/Sxi, KoTOpoe cpaBHUBAETCS C TAOJMYHBIM 3HAUCHHEM (CM. JIIO0OE W3JaHUE IO
MaTeMaTHYeCKOM CTaTUCTHKE).

[TonydeHne pEerpecCHMOHHBIX CTATHCTUYECKUX 3aBHCUMOCTEH Ui  MPOTHO3WPOBAHUS,  YIPABICHHS
TEXHOJIOTUYECKUMHU TIPOLECCAMU M3 HCXOAHOM HKCHEPUMEHTaIbHON BBIOOPKM METOJO0M HAaUMEHBLINX
kBagpatoB (MHK). Omenka kadecTBa MOTYYEHHBIX perpeccuii Mo MokazaHusM mapameTpoB - R, F, t, Socr.
ATTecTanuus METAIONPOAYKIMH I10 KOPPETSALHMOHHON CBSI3U MEXIY MapaMeTpamMH, KOPPEKTHPOBKA
YpaBHEHHIA 1O M3MEHEHHIO CBOOOJHOTO WieHa ypaBHeHHs. OmpeneleHre BKIaga (akTopoB B (DYHKIUIO
OTKJIMKA 110 KOA(PPUIMEHTY 3JaCTUYHOCTH.

2. CriocobaMu oTpeNieNieHusT SIKCTPEMAITbHBIX 3HAUSHHH MapaMeTpa ONTUMHU3AINHA B O0JIACTH OTPEICICHUS
GyHKIMU JBYX M MHOTO(MAKTOPHBIX YypaBHEHUH (METOI KpyToro BocxoxaeHus bokca-Ywuicona) c
NPUMEHEHHEM UTTEPAIMOHHOTO MOMIAroBOr0 METO/1a B HAIPABJICHUH TPAIHCHTA.

3. MeTO/MKO# MOCTPOCHHS MATPHIIBI MOMHOTO (hakTopHOro skcnepumenta tima 2" —22 u 23, onpenenenus




CrpyKrypHbil [Inanupyemsle

3JIEMEHT OneHoyHbIe CpeaCcTBa
pe3yNbTaThl 00y4eHUS
KOMIIETEHIINH

3HAYMMBIX 3JIEMEHTOB XHMMHYECKOTO COCTaBa CTAJIM M TEXHOJOIMUYECKHX IapaMeTpOB, BIUSIOIIMX Ha
MEXaHWYECKHE CBOMCTBA U CTPYKTYpY MCTaJlIa. HpI/I COCTAaBJICHUU MATpHULbI INIAHUPOBAHHUA SKCIICPUMCHTA
YUUTBIBAaTh YETHIPE CBOMCTBA CYIIECTBOBaHMSA YpPOBHEH (DaKTOPOB: CHUMMETPUYHOCTb, OPTOIOHAIBHOCTH,
poTaTadeNnbHOCTh, YCIOBUE HOPMUPOBKH.

[TpaBunamu onpeneneHns KOAQOUINEHTOB YpaBHEHHS 10 U3BECTHOMY alropuTtmy: a; = (Xx;yi)/n, ap = Zyi/n.
4. Anroput™MoM pa3paboTku TexHoJoruu KoHkperHoro Buaa TO umr XTO u BeiOopa cocTaBa 000pyn0BaHHS
[0 KPUTEPUIO 3KOHOMUHU 3HEPropecypcoB M 00eCHeueHHs] MAaKCHMAJIbHOTO KauecTBa METaJUIMYECKOIro
U3EIHS C YYETOM OTE€YECTBEHHOTO M 3apyO€KHOTO OIIBITA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DOK3aMeH SBJISIETCS HEOThEMIIEMOM YacThiO0 y4eOHOTo Mpolecca U MpU3BaH 3aKPENUTh U
yanopsAaAO4uTh 3HAHWA CTYyACHTA, IMOJYUYCHHBIC Ha 3aHATHUAX U CAMOCTOATCIIBHO. KpOMe TOro,
HOJArOTOBKA K 3K3aMEHY HaIlpaBlieHa Ha INPUMEHEHHUE IOJYyYEHHbIX 3HAHWM I pelIeHUs
NPaKTUYECKUX 3a/a4 M0 CIEeIHaTbHOCTH, NMpodmito moaroToBku. Ha mpoBexeHue sk3ameHa
OTBOJATCS Yachl 3aHATHH IO PACIIUCAHUIO.

Cnaue »sK3aMeHa IpenIecTBYeT paboTa CTyAGHTAa Ha JIEKIHMOHHBIX, NPAKTUYECKUX
3aHATHSX M CaMOCTOsITeNbHas paboTa mo u3ydeHuro npeamera. OTCYTCTBHE CTyJIEHTa Ha
3aHATUAX 0€3 YBaXHUTEIbHOM NMPUYMHBI U HEBBIOJHEHHE 33JaHUN CaMOCTOSTEIBHONH PabOThI
ABJISICTCS OCHOBAHUEM JUIsl HEJIOMYLICHUS CTYACHTA K 9K3aMEHY.

IloaroroBka Kk 3K3aMeHy OCYHIECTBIISIETCS HA OCHOBAaHUM METOAMUYECKUX PEKOMEHAALUN
10 AUCLUIUIMHE U CIIUCKA BOIPOCOB U3Y4aeMOM AUCHUIUIMHBL, KOHCIIEKTOB JIEKLIUH, yUeOHUKOB U
y4eOHBIX TOcOOUi, HAYIHBIX cTaTel, UHHOPMAIMK CPEbl HHTEPHET.

3a 3-4 aHs IOATOTOBKU 00y4YaeMbli IOJDKEH CUCTEMaTU3UPOBaTh 3HAHUS, [IOJyUECHHBIE B
TeueHue ceMectpa. BHauane cienyeT mpocMOTPETh BECh MaTepuall TUCHUILIUHBI (MOIYJIsA) U
OTMETHTb TPYyIHbIE JUIs ceOs Bonpockl. O0s3aTenbHO B HUX pa3oOparbes. B ciydae HeynadHoro
pe3ynbTara Takoro pasdopa, cieayeT 3aJaTbhb 3TH BOIPOCHI MPENOJaBaTeNI0 Ha KOHCYJIbTAaLUU
nepes 5K3aMEHOM, IOCEIIeHHEe KOTOPOH B 3TOM cilydae SIBJIsEeTCs MOJE3HOU U jkenaresbHO. B
HUTOre mnepca 5K3aMCHOM uenec006pa3H0 IOBTOPHUTH OCHOBHBLIC ITOJIOKCHHA JUCHUIIJIMHBI C
OTMETKOM CTENeHU YCBOCHUS MaTepuaa.

OcHOBHBIE ImpaBuJjia NIOATOTOBKH K 3K3aMCHY.

1. JIyuiie cpa3y COpMEHTUpPOBAThCS BO BCEM MaTepualie U 000CHOBAHO PACIIONIOKUTh BECh
MaTepuai COrjlacHO 3K3aMEHAI[MOHHBIM BOIIPOCAM UJIM BOIIPOCaM, 00CYKIaeMbIX HAa CEMUHAapaXx.
Ota paboTa MOXKET 3aHATh MHOI'O BPEMEHH, HO TJaBHOE — 3TO OPUEHTUPOBAHUE B HM3ydaeMOU
JOUCLAIIINHE.

2. Cama noJroToBKa He JOJKHO ObITh CBS3aHA C «3a[IOMMHAHUEM», a B IEPBYIO OUEpEIb —
C MIEpPEOCMBICIIEHUEM MaTepuaa, U Jake pacCCMOTPEHUEM aJIbTEPHATUBHBIX UJEH.

3. CTyneHT AOKEH NPOIAEMOHCTPUPOBATh HAa DK3aMEHE, YTO OH YCBOWIJ «BCE», YTO
TpeOyeTcs 1o nporpamme oOyueHus: WK 110 IporpaMme KOHKPETHOT O Ipernoaasarens. Jlanee oH
MOJKET BbICKa3aTh UHBIE, HO apPT'yMEHTHUPOBAHHbBIE TOUKU 3PEHUS.

0) Ilopsnox npoBeneHUsi MPOMEKYTOYHOH aTTECTALIMH, MOKA3aTeId W KPHTECPHH
OlLleHUBAHUSA

[Ipomexxyrounast ~ arrectauus 10  AUCHUIUIMHE  «OCHOBBI ~ MPOEKTUPOBAHUS
TEXHOJIOTUYECKUX ITPOLIECCOB» BKIIKOYAET TEOPETHUYECKUE BOMPOCHI, IO3BOJISIIOIINE OLIEHHUTh
YPOBEHb YCBOEHUSI OOYUAIOIIMMUCS 3HAHUW, M MPAKTUUYECKHUE 3aJIaHUs], BBISBISIONINE CTENIEHB
c(hopMUPOBAHHOCTU YMEHUN U BIAJCHUHN, MPOBOAUTCS B (hOpPME IK3aMEHA.

DK3aMeH 0 JaHHOW JMCIUIUIMHE MPOBOJUTCSA B YCTHOU (hOpMe MO IK3aMEHAIMOHHBIM
OmieraMm, KaXJblii U3 KOTOPHIX BKIIOUAET 2 TEOPETUYECKHX BOMPOCAa M OIHO MPAKTUYECKOE
3aJlaHue.

Kpumepuu oyenku (6 coomeemcmeuu ¢ @opmupyemviMu KOMHEMeHYuamuy U
NIAHUPYEMbIMU Pe3YTbmamamu 00y4enus):

— Ha OIICHKY «HEeYy/I0BJIETBOPUTENbHO» (1 Oamr) — oOyyaromuiics He MOXKET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEICHHS M OObACHEHUs WH(GOpMAIlMK, HE MOXKET I0Ka3aThb
WHTEJUICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 33]1aY,

- Ha OIICHKY «HEY/10BJIETBOPHUTEILHO» (2 Oaina) —00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20 % TeopeTHyeckoro MaTepuaia, JOMYCKaeT CYIIECTBEHHBIC OIMMUOKH, HE MOXKET
MOKAa3aTh UHTEIVIEKTyalbHbIe HABBIKU PEIICHHSI POCTHIX 33]1aY;

— Ha OIICHKY «Yy/IOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromuiicss JEeMOHCTPHUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIHH, B XOJE€ KOHTPOJIBHBIX MEPHUIPUATHI
JIOITYCKAIOTCS OIIMOKH, TPOSBISAETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, yMEHWW, HaBBIKOB,



00y4aromuicsl UCTBITHIBACT 3HAUMTENbHBIC 3aTPYAHEHHUS IMpPHU ONEPUPOBAHMM 3HHAHUSAMHU U
YMEHMSMH IIPU UX NIEPEHOCE HAa HOBBIEC CUTYALUU;

— Ha OLIEHKY «X0pouioy» (4 6amia) — oOyJaroIIHiAcs JeMOHCTPUPYET CPEIHUNA YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHMS OCBOEHbBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIC OMIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX OTIepalusiX, HepeHoce
3HAaHWUU U YMEHUH HAa HOBBIE, HECTAHIAPTHHIE CUTYAallWH;

— Ha OLIEHKY «OTJIUYHO» (5 6ayioB) — 00Oyyarouuiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKoe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMH, YMEHUSMH, IPUMEHSAET HUX B CUTYalUAX NOBBILICHHOMN CII0KHOCTH.

IMoka3aTeu U KPUTEPUH OLIEHMBAHUSI KYPCOBOI'0 MPOEKTA:

— Ha OLICHKY «OTJIMYHO» — Pab0oTa BBIIOJHEHA B COOTBETCTBHUH C 331aHUEM, 00yUJarOIIANCS
IIOKAa3bIBA€T BLEICOKUU YPOBCHB 3HAaHUU HE TOJILKO Ha YPOBHEC BOCHPOU3BCACHHUA U O6’b$ICHeHI/I$I
UHPOpPMAILIMK, HO M HMHTEIUICKTYAIbHbIC HABBIKM PEIICHHS MpoOJIeM W 3aj1ad, HaXOXKICHUS
YHUKAJIBHBIX OTBETOB K Hp06JICMaM, OLCHKH 1 BBIHCCCHHUA KPUTUYCCKUX CY)KIIGHI/II\/JI;

— Ha OIEHKY «XOPOII0» — pad0oTa BBITOJHEHA B COOTBETCTBHHU C 33JJaHHEM, O0YJarOIIUICS
IMOKAa3bIBACT 3HAHUA HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U 00BSICHEHUS I/IH(i)OpMaIII/II/I, HO U
WHTEJUICKTYaJIbHbIC HABBIKH PEIICHUS MPOOJIEM U 3ajau, HAXOXKJICHHS YHUKaIbHBIX OTBETOB K
npoOemMam;

— Ha OIICHKY «Y/IOBJIETBOPHUTEIbHO» — pab0Ta BBHINOJIHEHA B COOTBETCTBHH C 33JJaHHEM,
00yJarOIIUIACs TTOKA3hIBACT 3HAHUS HAa YPOBHE BOCIPOM3BEICHUS U OOBCHEHUS WH(POPMAIIUH,
WUHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4;

— Ha OIICHKY «HEY/A0BJIETBOPUTEIbHO)» — 33JJaHUE MTPETIOaBATEIIS BBIMIOTHEHO YaCTHYHO, B
nporecce 3aluThl pabOThl OOYYAFOIIUICS JIOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
IMOKa3aTb MHTCJVICKTYAJIbHbIC HABBIKKU PCIICHUA IOCTaBJICHHOU 3aa4uu.



