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1 O0uIMe MoJIoKeHus

1.1 eau TUCUUIIAHBI

enpt0o AUCUMIUIMHBI  SIBASIETCA (OPMUPOBAHHUE MPAKTUYECKUX HABBIKOB IIO
pa3paboTKe, IIIaHUPOBAHUIO U 00PaOOTKE pe3yabTaTOB SKCIEPUMEHTATIBHBIX UCCIECTOBAHUN
B 00JIaCTH HEPreTUYECKOr0 MAITUHOCTPOCHHUS.

B mpouecce u3ydeHus NAHHOW TUCHUIUIMHBI CTYACHT paclIMpseT M yriayomuser
cieayrolre npodeccuoHaIbHbIE KOMIETEHIIUHU:

— CIIOCOOHOCTh Yy4acTBOBAaTh B PACUETHBIX U IKCIEPUMEHTAIBHBIX HCCIEIOBAHUSIX,
MIPOBOJIUTH 00PabOTKy U aHanu3 pe3yabratoB (I1K-5).

1.2 3agayu AUCHUILIMHBI:

— O03HAKOMJIEHHE C COBPEMCHHBIMH IIOJXOJaMH W METOJaMH B 00JacTH
ABTOMATH3aIlUU YKCIIEPUMEHTAIIbHBIX UCCIICI0BAHUT;

— H3Yy4YeHHe MPUHITUIIOB TIAHUPOBAHUS SKCIICPUMEHTOB, METOAOB HICHTU(DHUKAITUN
Y TIPOBEPKH aJICKBATHOCTH MOJICIICH;

— dopMupoBaHue YyMeHHMsI O00paOOTKM  PE3yJbTaTOB  SKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUH C MCIIOIb30BaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX IIPOTPaMM;

— ¢opMHupoBaHHe HABBIKOB IUIAHUPOBAHUS SKCICPUMCHTAIBHBIX HCCIICIOBAHUMH,
MOCTPOCHHMSI PETPECCUOHHBIX MOJIEIICH U MMPOBEPKHU MX aJCKBATHOCTH.

1.3 [IpeaMeToM 0CBOEHUS IUCHUILINHBI SIBJISAIOTCH CJIeYIOIIHE 00bEKTHI:
— METOABI TUTAHUPOBAHUS IKCIIEPUMEHTOB;

— METOBI ONITHMH3AITUH;

— MeTo/bl 00pabOTKU PE3YyIbTATOB HKCIIEPUMEHTOB.

1.4 MecTo y4eOHOI TMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

Jucnnnnnbaa «Teopus NaHUPOBAaHUSA SKCIEPUMEHTA» OTHOCUTCA K BapUaTUBHOMN
yactu Onoka 1 J{ucuunnunsl (MOIyNIN) AUCHMUIUIMH paboyuX Yy4eOHBIX IUIAHOB U SIBISIETCS
JUCHMIUIMHOM 10 BBIOOPY cTyaeHToB npu ocBoeHuu OIIOII nmo HampaBieHH0 NOArOTOBKH
13.03.03 «DHepreTuyeckoe  MAlIMHOCTPOEHUE», NpoPUiIsAM  «ABTOMaTU3UPOBAHHbBIE
TUpaBIMYECKME W TTHEBMAaTUYECKUWE CHCTeMbl M arperaTbl» H «['a30TypOuHHBIE,
napoTypOMHHBIE YCTAHOBKH U JBUTATEIINY.

[Tocne m3ydeHus MUCHUILUIMHBI OOyYarOIIMICA JOJDKEH OCBOUTH YACTH yKa3aHHBIX B
nyHkTe 1.1 KoMneTeHnuii 1 IEMOHCTPUPOBATH CIEAYIOIINE PE3yIbTATHI:

® 3HATh:

— POJIb AKCTIEPUMEHTANBHBIX UCCIEAOBAHUN MIPU MPOSKTUPOBAHUHU U OTPAOOTKE ra3o-
Y apOTYpPOMHHBIX YCTAHOBOK U JBUTATENCH;

— OCHOBHBIE TOHSATHSI MOJICITUPOBAHMS U TEOPUHU TTOT00MS ¥ aHATIOTUA;

— KPUTEPUHU U TEOPEMBI MOA00US, OCHOBHBIC KPUTEPUATbHBIC YPABHCHHSI;

— CTaTUYECKHE U JUHAMUYECKUE XapaKTEPUCTUKU U3MEPUTEIIbHBIX CUCTEM;

— METO/Ibl OAHOMEPHOM U MHOTOMEPHOW ONTUMHU3ALINH;

— METO/I HAMMEHBIIINX KBaJAPATOB;

— KpUTEPUHU ONTUMAIBHOCTH IJIAHOB PETPECCUOHHOTO AHAJIN3A;

— CBOICTBA IJIAHOB MIEPBOr0 U BTOPOTO MOPSIAKA;

— OCHOBHBIE METOIbl UJCHTU(UKAIIUN U TTPOBEPKH aJIEKBATHOCTH MOJICTIEH;



— OCHOBHBIE BO3MOKHOCTH COBPEMEHHBIX KOMIIBIOTEPHBIX Iporpamm i cOopa u
00pabOTKM pe3yabTaTOB IKCIEPUMEHTAIBHBIX UCCIIE0OBAHUM;
— OCHOBHBIE CBEJIEHHUS 00 aBTOMaTU3MPOBAHHBIX CUCTEMAaX HAYYHBIX UCCIIEIOBAHUN;

® yMeTh:

— IUTAaHUPOBATh AKCIIEPUMEHTAJIBHBIE HCCIEIOBAaHUS C MCIOJIb30BAaHUEM ILJIAHOB
NIEPBOTO U BTOPOI'O MOPSJIKA;

— MPOBOJUTH ONTUMAJIbHOE TNIAHUPOBAHUE SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHU;

— BBINIOJIHATh O00paOOTKY pe3yJIbTaTOB 3KCIEPUMEHTa C HCIOJb30BaHUEM METOa
HAaUMEHBIINX KBaIpaTOB;

— BBINOJIHATH MPOBEPKY aJIEKBATHOCTU PETPECCUOHHBIX MOJEIIEH;

— MCIIOJIB30BAaTh  COBPEMEHHBIE KOMIIBIOTEPHBIE IPOrPaMMbl Ul  HOCTPOCHUS
PErPECCUOHHBIX MOJIENIEN U IPOBEPKU UX aJIEKBATHOCTH;

® BiIaJIeTh:

— HaBBIKAMU IUIAHUPOBAHUS JKCIIEPUMEHTAJIBHBIX HCCICNOBAaHUN C HUCIIOJIb30BAHUEM
IJIAHOB IIEPBOTO M BTOPOTO MOPSIKA;

— HaBBIKAMU IIOCTPOEHHUsI PErPECCUOHHBIX MOJECIIEU U IIPOBEPKU UX aI€KBATHOCTH;

— HaBbIKaMU aHaJu3a U 0000ILEHUS pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM;

— HaBbIKAMU  OOpaOOTKM  pe3yNbTATOB SKCHEPUMEHTAJBHBIX HUCCIEIOBAaHUN C
HCITOJIb30BAHNEM COBPEMEHHBIX KOMIIBIOTEPHBIX IPOTPaAMM.

B Tabnune 1.1 mnpuBeneHsl NPENIISCTBYIOIIME U IOCIEAYIONINE TUCIUTUIMHEI,
HarpaBJieHHbIE HAa (P OPMUPOBAHUE KOMIIETCHITUH, 3asBICHHBIX B myHKTE 1.1.

Tabnuua 1.1 — JlucummivHel, HarpaBieHHbIe HA GOPMUPOBAHNE KOMIIETEHIIUMA

Iocsiexyronme TUCHUILTMHDI
Kox | Haumenosanue kovmerenuyn | [pemmecTByronmme qHCHMILTHHBI (FPYITbI MCIMILTHR)
1 2 3 4
IIpodeccnoHabHbIC KOMITETEHIIMH
[1K-5 |CnocoGHocTh yuacTBOBaTh B |Du3ka, ITpubops! u cpencTaa
pacueTHBIX U MaremMaTHuecKoe MOJICINPOBa- [aABTOMATU3AIIUH B
AKCIIEPUMEHTAJIbHBIX HUE U YUCJIEHHbIE METO/IbI B TUJIPaBIMYECKUX U
WCCIIEIOBAHUIX, TPOBOJAUTh  |MH)KEHEPHBIX 3a/1a4ax, MTHEBMAaTUYECKUX CUCTEMAX,
00paboTKy U aHAIN3 MexaHuKa )XUJIKOCTH U Ta30B, |YueOHas MpakTHKa,
pE3yJIBTAaTOB TepmonnHamuka, [TpousBoacTBEeHHAs
HayuHo-uccienoBatenbckasi — |IpakTHKA.

pabora,

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTMH B MH)KEHEPHBIX
3ajadax,

I'mapaBnuueckuie MpUBOJIbI U
CHCTEMBI aBTOMATHKH,
Maremarudeckue
MPOrPAMMHBIE TTAKETHI.




2 IlepeyeHb NIaHUPYEMBbIX Pe3yJbTATOB 00y4eHHs M0 AUCHHUILIMHE, COOTHECEHHBIX C
IUIAHMPYeMBbIMH pPe3yJIbTATAMM 0CBOeHHMS 00pa30BaTeIbHOM NPOrpaMMbl

VYueOHas qucuuiuinHa obecrneunBaer (popmupoBanue yactu kommnerenuuu [1K-5.

2.1 IucuuniinHapaas kapra komnerenuuu IIK-5

Kon DopMyJHMPOBKA KOMIIETEHIIUH

MK-5 CnocoOHOCTh  y4acTBOBAaTh B PAaCUYETHBIX M JKCIEPUMEHTAIBHBIX
MCCIICIOBAHMSIX, IIPOBOAUTE O0OPabOTKY U aHAIH3 PE3yIbTaTOB

Koxa q)OpMyJII/IPOBKa uncunnnnnapﬂoﬁ YaCTH KOMIICTCHIUHA

IIK-5.51./1B.05.1 | Crioco6HOCTB BBINIOJIHATH [JIAHUPOBAHUE SKCIEPUMEHTAIbHBIX
WCCIIeIOBAaHHH, TPOBOIUTH 00pabOTKY M aHAJIN3 PE3yIbTATOB

TpeﬁoBaHI/m K KOMIIOHCHTHOMY COCTaBY YaCTH KOMIIETCHIUN

Buabl yueOHoit

IlepeyeHb KOMIIOHEHTOB CpencrBa oueHKH

padoThI
3Haer: Jlexumu ¢ ucnoab3oBanueM | KOHTPOJIbHBIE BOMPOCHI
— POJIb SKCTICPUMCHTAJIbHBIX MYJII)TI/IMCI[I/Ia-TCXHOHOFI/H\/JI. JJIS TCKYLICTO u
WCCJICIOBAHMI ITPH MPOCKTUPOBAHUH H TIpaKTHYECKUE 3aHSTHS. IPOMEKYTOYHOT'O KOH-

0TpaboTKe ra3o- ¥ MapoTypOUHHBIX
YCTaHOBOK U JIBUTaTelIeH;

— OCHOBHBI€ TTOHSTHS MOJICIIMPOBAHUS U
TEOpUU NOI00WS U aHAJIOTHH;

— KpUTEPUHU U TEOPEMBI MOI00WS,
OCHOBHBIE€ KpUTEpHUAJIbHBIE YPaBHEHNUS,
— CTATUYECKHE U JUHAMHYECKHUE
XapaKTEPUCTUKU U3MEPUTEIIbHBIX CUCTEM;
— METO/Ibl OJTHOMEPHOI U MHOTOMEPHOI
OINTHUMU3ALINH;

— METO/I HAMMEHBIITNX KBaJPaTOB;

— KpUTEPUU ONTUMAJIBHOCTH IIJIAHOB
PErpeCCHOHHOTO aHAJN3a;

— CBOMCTBA IIJIJAaHOB NIEPBOT'O U BTOPOTO
MOPsIJIKa;

— OCHOBHBIE METO/IbI UACHTU(PUKAIIUU U
MPOBEPKH aJ€KBATHOCTH MOJIEJIEH;

TPOJISL.
CamocrosTenbHas padboTa P

CTYJEHTOB I10 U3yYEHUIO Bompoce! k 3auery.
TEOPETHUYECKOTO MaTepHana.

— OCHOBHBIC BO3MOYXHOCTH COBPEMEHHBIX
KOMIIBIOTEPHBIX TIpOrpamMMm Juisi coopa u
00pabOTKH pe3yabTaTOB IKCIEPUMEHTATh-
HBIX MCCIIEIOBAHUN;

— OCHOBHBIE CBEJICHUS 00 aBTOMATH3H-
POBAHHBIX CHCTEMaX HAYyYHBIX UCCIIEI0-
BaHUM.




Ymeer:

— IUTAaHUPOBAThH IKCTIEPUMEHTAILHBIC
WCCJICJIOBAHMSI C UCTIOJIL30BAHUEM TUIAHOB
NIEPBOTO U BTOPOTO TIOPSIIIKA;

— IPOBOJIUTH ONITUMAJIHLHOE TUTAHUPOBAHKE
IKCIEPUMEHTAIBHBIX UCCIICIOBAHU;

— BBITIOJTHITH 00pa0bOTKY pe3yIbTaToOB
AKCIEPUMEHTA C HCIIOJIB30BAHUEM METOJIa
HAUMEHBIIIUX KBAJPATOB;

— BBITIOJTHATH MTPOBEPKY aJIEKBATHOCTH
PErpeECCUOHHBIX MOJEIIEH;

— HCMOJIb30BATh COBPEMEHHBIE
KOMIIBIOTEPHBIE IPOTrPaMMBbI 1S
MIOCTPOEHUS PETPECCUOHHBIX MOJENEN U
IIPOBEPKH UX aJCKBATHOCTH.

JIaGopaTopHbie padOTHI.
[IpakTrueckue 3aHATHS.

CamocrosiTenbHas padoTa:

pedepat u pacuérHo-
rpadudeckue paboThl.

Tunoseie 3agaHus K
MPAKTUYECKUM
3aHATHAM U J1a00-
paToOpHBIM paboTaMm.

[IpakTrueckue 3anaHus
K 3a4eTy.

Baaneer:

— HaBBIKAMH TUIAHUPOBAHUS
IKCIIEPUMEHTATBHBIX HCCIICIOBAHUH C
WCITOJIb30BaHUEM IIJIAHOB TIEPBOTO U
BTOPOTO MOPSIKA;

— HaBBIKAMH TIOCTPOCHHS PETPECCHOHHBIX
MOJICJICH U TPOBEPKU X aJICKBATHOCTH;
— HaBBIKAMH aHAJIM3a U 0000IEHNS
PE3YJIBTATOB KCIICPUMEHTATBHBIX
HUCCIEOOBAHUN;

— HaBBIKaMU 00pabOTKH pe3yIbTaTOB
IKCIIEPUMEHTATBHBIX HCCIICIOBAHUH C
HCIIOJIb30BaHNEM COBPEMEHHBIX
KOMITBIOTEPHBIX IPOTPAMM.

JlabopaTopHbie pabOTHI.

CamocrosTenpHas pa60Ta:

pedepar u pacy€THo-
rpadgudeckue paboThI.

Ot14ersl 1O BBITIOJHE-
HUIO J1a00paTOPHBIX
pabor.

[IpakTrueckue 3amanus
K 3a4eTy.




3 CtpykTypa y4eOHOI JUCUMILIMHBI 0 BUAaM U opmMaM y4ueOHOIT padoThI

OObeM IUCHUIUTUHBI B 3adeTHBIX eamHunax cocraBiser 3 3E. KommdecTBo yacos,
BBIJICJICHHBIX HA KOHTAaKTHYIO pPabOTy oOydwarommxcs ¢ mpenojaBareieM (10 BHIAM
y4eOHBIX 3aHATHI) U Ha CAMOCTOATEIIbHYIO pa00Ty 00ydJarommxcs ykazaHo B Taomiuie 3.1.

Ta6muma 3.1 — O6BEM 1 BUIBI yueOHOH pabOTHI

Ne . TpynoemkocTs
Buabi yueOHol padoThl pyA ’
ILIL yac.
1 2 3
1 | AyanTopHasi (KOHTaKTHas) padora 44
— nexuuu (JI) 14
— npaktuueckue 3anarus (113) 14
— naboparopusbie pabotsl (JIP) 14
Kourtpoas camocrositesibHOM padotsl (KCP) 2
CamocrosiTesibHas padoTa 64
— U3y4eHHUe TEOPETUUECKOTO MaTepuaa 36
— pacuy€THO-TpaduIecKre padoThI 14
— pedepar 6
— HOJIrOTOBKA OTYETOB I10 J1TAO0OPATOPHBIM 8
paboTaM U MPAKTUUECKUM 3aHATHUIIM
4 | UroroBblii KOHTPOJIb (TIPOMEKYTOYHAS 3auér
arrecTanus 00y4awuuxcst) no AUCHUIIHHE
S5 | TpynoéMKoCTh TMCHHUILIHHBI, BCETO:
B yacax (4) 108
B 3a4éTHbIX equHuuax (3E) 3




4 Conep:xanue y4eOHOMH TUCUMILTHHBI

4.1 MoayJbHbI TeMaTHYeCKUH MJIaH

Tabmuma 4.1 — Tematnueckui 1IaH MO MOJIYJISIM y4eOHOU JUCIUTIIIUHBI

KomnmaecTBo 9acoB u BuabI 3aHATHH (04HAs (hopMa 00ydeHII)
Howmep Howmep Howmep
yue0- pasnena TEMBI AynurtopHas paboTta HTOFU O CamocTos- ;;fg;i(;
HOTO JNACHUM- | JTUCIIUI- BbIN TeNBHAS wac/3E
MOZYJIS JIMHBI JIUHBI Beero 1 m3 1 | xcp I;(;I;: pa6ota

1 2 3 4 5 6 7 8 9 10 11
Brenenue 1 1 1,0/0,028

1 1 1 2 2 12 14

2 6 2 4 8 14
Hroro mo Moayito: 8,6 4 4 0,6 20 28,6/0,794

2 2 3 1 1 5

4 12 2 8 2 8 20

5 3 1 7
HToro o MomyJiro: 16,8 4 10 2 0,8 16 32,8/0,911

3 3 6 10 2 8 14 24

7 6 2 14 20
Hroro mo Moayito: 16,6 4 12 0,6 28 44,6/1,239
3akiroueHue 1 1 1,0/0,028

ITpoMeskyTOUYHAs aTTECTAIUS 3aver
Bcero: 42 14 14 14 2 64 108/3

4.2 CoageprxkaHue pa3iesioB U TeM Y4eOHOM TUCHHMILTHHbI

BBenenue. JI — 1 gac.

OCHOBHBIE TOHSTUA, TEPMUHBI U onpeaencHud. lIpeaMer u 3amauM JUCHMIUIMHBI.
MecTo JUCHMIUIMHBI B CUCTEME MOATOTOBKM crernuanucta. CocTaB JUCHUUIUTMHBI. DOpPMBI
MPOMEKYTOYHOTO W 3aKIIOYUTEIBLHOTO KOHTpOJid. PexkomeHayemas OCHOBHasT WU
JIONIOJTHUTEIIbHAS JIUTEpaATypa.

DKCIepUMEHT Kak mpeaMeT uccienaoanus. [loastue sxcnepumenta. Knaccudukamms
BHUJIOB KCIIEPUMEHTAIBHBIX UCCIEIOBAHUM.

[IpyUHIMIIBI TOCTAHOBKU HAYYHBIX U MHXKEHEPHBIX 3a1ad. CTpyKTypa MHKEHEPHOIO
AKCIIEPUMEHTA B UCCIICAOBAHUAX B 00JIACTU PAKETHOTO JBUTATEIICCTPOCHUS.

[TonsiTne 0 Mozensx clIoXKHbIX mporeccoB. Kimaccudukamus moxpeneir. duznyueckoe
MOJEIMpoBaHue. MaremaTnueckoe MOAEIMPOBAHUE




Moayas 1. MoaeaupoBaHue Kak 3Tanbl NIPOEKTHPOBAHUSA U OTPA0OTKH
ra3oTypoOMHHBIX, IAPOTYPOMHHBIX YCTAHOBOK U JABHUraTeJiei

Pa3nen 1. MonenupoBaHue KakK 3Tanbl IPOEKTUPOBAHUS H 0TPAOOTKHU
ra3oTypOMHHBIX, NAPOTYPOMHHBIX YCTAHOBOK U JABUTaTe el

JI—4; 113 - 4; CPC - 20.

Tema 1. Poib 3KCIEpHMEHTAIBHBIX MCCJIEIOBAHUN B YJHEPreTHYECKOM
MAIIMHOCTPOCHUH

MonenupoBanue B HWH)XXEHEpHOM HsKkcriepumenTe. Kputepun monobus. Teopembl
nonoo6us. KpurepuanbHble ypaBHEHUS.

Knaccudukanus, TUIBL ¥ 33]a4u SKCIIEPUMEHTA. 3a/1auy, pellaeMble MPU TOCTAaHOBKE
AKCIIEPUMEHTAIIBHBIX HCCIeIOBaHUNA. MecTo TUIaHHpPOBaHMS SKCIEpUMEHTa B OOIIel
npoueaype UACHTUPUKALNYA TEXHUYECKUX CUCTeM (CTPYKTypa uIeHTU(UKamu). MeTtoas
Y IIPUEMBI IUIAHUPOBAHMS YKCIIEPUMEHTOB.

Cratuueckue U TMHAMUYECKHUE XapaKTEePUCTUKUA U3MEPUTEIbHBIX CUCTEM. TapupoBKa.
[lorpemnoctn  skcnepumenTta. (CucremMaTHdyeckue U CllydailHble  MOTPEIIHOCTH
sKcriepuMenTa. KommeHcanmst cucTeMaTHyecKux IorpemHocred. OLeHka CirydalHBIX
norpemrHocteit. Kpurepun oTOpakoBku rpyObIX OMMOOK 3KcriepuMenTa. OIeHKH TOYHOCTH
u3mepenuii. KowmmbrotepHas o0OpaboTka SKCIEpPUMEHTaNbHBIX  JaHHBIX.  OlleHka
KOPPEKTHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB.

Tema 2. BBeieHue B TeOpPUI0 ONTUMHU3 AU

[Tapametp ontumu3anuu. Buasl mapameTpoB ontumu3anuu. TpeGoBaHus K nmapameTpy
ontuMuzanuu. O 3a7adyax C HECKOJBKMMHU BBIXOJHBIMH MapameTpamu. OO00OUIeHHBIN
rapameTp ONTHMHU3aLHH.

Ontumuzanus ¢ ucnoib3oBanueM nuddepenupoanus. Matpuna ['ecce. Meton
HEOIIpEIEIICHHBIX MHOXUTENEN Jlarpanxa.

Yucnennsle MeroAbsl onTuMmuszanuu. OJHOMEpPHBIE METOABI IOMCKA: METOJ
CKaHUPOBAHMs, METOJ 30JI0TOTO CEYeHUs, MEeTO/1 apadosi. MHOrOMEpHbIE METO bl TIOMCKA!
METOJ, MOKOOPAMHATHOIO IIOMCKA, CUMIUIEKCHBIM METOX, METOJX TI'PaJUEHTHOIO CIIyCKa,
anroputm @ietuepa-PrBca s MeToga CONpsHKEHHBIX TPAIUEHTOB, CIIyYalHbIN ITOUCK.

Monayas 2. IlnaHupoBaHue IKCIIEPUMEHTAIbHBIX HCCJIe0BAHNH

Paspnea 2. [lnanupoBaHue 3KCIIEPUMEHTAJBbHBIX HCCJIEI0BAHUI
JI—4; 113 -10; JIP - 2; CPC — 16.

Tema 3. OcHOBBI TEOPUS IJIAHUPOBAHUS IKCIIEPUMEHTA

JIBe 3a71auu ¥ TEHJEHUUHU TEOPHUH MJIAaHUPOBAaHUS dKCIiepuMeHTa. OCHOBHBIE MOHATHS
U OmpelesieHUs TEOpUM IUIAHMPOBAHUS dSKcHepuMeHTa. TpebGoBaHHs K OOBEKTY
UCCIIeZIOBaHUS U (PaKTOpam.

Marematuueckue monenu oObekTa. CreneHH WHGOPMUPOBAHHOCTH HCCIEIOBATENS
OTHOCUTENBHO (PyHKIMM OTKIUKA. [IpeaBapUTenbHbIi 3Tan MIaHUPOBAHUS SKCIEPUMEHTA.
HatypanpHas 1 KOgupoBaHHASI CUCTEMBI KOOPIUHAT.

OcCHOBHbIE = TPUHIUIB  TEOPUU  IUIAHUPOBAHUS  d3KcrepuMeHTta.  Kputepuu
ONTUMAJILHOCTH IJIAHOB PETPECCHOHHOTO aHalM3a: OPTOTOHAJIBHOCTh, D-ONTHMaIbHOCTb,
A-onTtuManbHOCTh, E-onTUManbsHOCTh, pOTaTabeIbHOCTb.



Tema 4. Il1anbl EPBOro NOPSIAKA

[Tonusiii dakTopHbiii 3kcniepuMeHT (I1PD). CpoiicTBa MIaHOB MOJHOTO (HAKTOPHOTO
JKCIIepUMEHTa. MeTOoJ] HaMMEHBIIUX KBaJpaTOB M METOJMKA IMOJYYEHHUS OIICHOK
K03 (HULHMEHTOB JIMHEUHON OJTHOPAKTOPHON MOJIEIH.

MaTpuuHsblii MOJX0J B TEOPUM IUIAHUPOBAHMS dKCHepuMeHTa. MHpopManmoHHas u
KOBapHualloHHas MaTpuibl. DopMynbl [ BBIYUCIECHUS KOA(DOUIMEHTOB JHWHEHHBIX
mozeneit no mwianam [1D3. N36s1TounOCTh M1anoB 11D3.

HpoOueiit daktopubiii sxcnepumeHT (D). Iloctpoenne mmanoB JDD (apoOHBIX
peruk). CpoiicTBa 1iaHoB J[®D. Beibop momypemuk. ['eHepupyroime COOTHOIICHUS U
ompenensomue KoHTpacTel. Bwidop 1/4-perumku. OO6oOmammMil  onpeaesomuii
KOHTpacT. Perunku 60mb110i ApodHocTH. CrucTteMa cMemMBaHus APOOHBIX PEIUIHK.

CuMIIIeKCHbIE TUTaHbl (HACBIIEHHBbIC IUJIaHBl TepBoro mopsnaka). Iloctpoenue
CHUMILJIEKCHBIX IIJ1aHOB. KpuTepuu onTUManbHOCTH CUMILIEKCHBIX TUIAHOB.

Tema 5. Ili1anbl BTOPOro nopsiaka

HccnenoBanue ypaBHEHUH perpeccud BTOporo mnopsaka. [IpuBeaeHue ypaBHEHHUS
BTOPOTO TOpsAKa K KaHOHWYECKOW (opme. Meroabl MoMcKa ONTUMAIbHBIX PEXKHUMOB.
Metoa 3BOJIFOLIMOHHOIO TUTAHUPOBAHUSL.

[Inanel  BTOporo mopsaka. lleHTpanbHOE KOMIO3MIMOHHOE —IUIAHUPOBAHHUE.
OproroHanpHble IJIaHBI BTOPOro Mopsaka. PoTaraGenbHble IUIaHBI BTOPOIO IOPSJIKA.
HekoTopble HEKOMITO3UIIMOHHBIE MJIAHBI BTOPOTO MOPSIIKA.

Moayas 3. O0paboTka pe3y/JbTaTOB IKCIIEPHUMEHTA
Paznen 3. O0padoTka pe3ybTaTOB IKCIIEPHMEHTA
JI—-4;JIP - 12; CPC — 28.

Tema 6. O0padoTKa pe3yibTATOB IKCIEPUMEHTA

OCHOBBI TEOPHUHU CITyYalHBIX OIIMOOK U METOJOB OLIEHKH CIIy4alHbBIX MOIPEIIHOCTEN B
u3MepeHusx. Meroapl mondopa smnupudeckux Gopmyit. PerpeccuoHHbIN aHamus.

OOpaboTka pe3yabTaTOB IKCIEPUMEHTA MPU PAaBHOMEPHOM AyOIHPOBAHUHU OTIBITOB.
OOpaboTka pe3ylbTaTOB SKCIEPUMEHTA IPU HEPAaBHOMEPHOM JyOIMPOBAHUU OMBITOB.
OOpaboTka pe3yabTaTOB JKCHEPUMEHTA TMpPU OTCYTCTBUUM JyOJUPOBAaHHS OMBITOB.
HckmroueHne COMHUTENBHBIX pe3ynbTaToB. [IpoBepka OJHOPOAHOCTH JUCIEPCHM ONBITOB
IpyU PaBHOMEPHOM M HEPAaBHOMEPHOM NyOJIUpOBaHUM ONBITOB. CTAaTHCTUYECKHE CBOMCTBA
kod(duimentoB. OlleHKa 3HAYUMOCTH KOI(DPUIMEHTOB PErPECCUOHHONW  MOJECIIH.
Onpenenenue auUCIEpCUU  BOCHPOM3BOJUMOCTH 3KclepuMeHTa. lIpoBepka rumoress
aZICKBATHOCTH PErpECCUOHHON MOJEIH.

Tema 7. ABTOMAaTH3UPOBAHHBIE CHCTEMbI HAYYHBIX HCCJIE0BAHUNI

OcHOBHBIE CBEJEHUS 00 ABTOMATHU3MPOBAHHBIX CUCTEMAaX HAy4YHBIX HCCIIEIOBaHUIL.
CTpyKkTypa W3MEPUTENBHBIX CHUCTEM B MH)KEHEPHOM OJKcIepuMeHTe. JlaTumku Juis
U3MEPEHUsT IEPEMEIICHUN, CKOPOCTEH, YCKOPEHMM, CWJ, [OaBICHWUM, TEMIIeparyp,
nepopmanuii; 00JacTH  MPUMEHEHUS  JATYMKOB  pa3IMuYHBIX  TUMoOB.  [IpuGops
npeoOpa3oBaHMs UM PETUCTPAIlMM  AHAJIOTOBBIX curHaioB. CTpyKTypa ycTpolcTBa
comnpsikeHuss 9BM ¢ 00beKTOM HCCIe10BAHMUS.

Beenenue B LabView. Ilporpammuas cpena LabView. Bupryansubsie npu6opst (BIT).
[TocnenoBatensHOCTh 00paboTku manHbix. Coszmanue BII. Cosnmanue mpoektoB LabView.
Penaktuposanue BII. Otnaaka BII. Hactpoiika BII.
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[ukner u gpyrue crpykrypel B BII. MaccuBel u xmacrepsl. ['paduueckoe
oTtoOpakeHue 1aHHbIX. CTpOKH U (haiiI0BbIi BBOJ/BBIBO/L.

COop u mpexacraBieHHe JaHHbIX. BBegenne u koH¢urypamus. COop JaHHBIX B
LabView. Brinmonnenue omepaiuii aHajioOroBOro BBOJIA. 3alHUCh MOJYYEHHBIX TAaHHBIX B
¢aitn. BeinmonHeHne omnepanuii aHajIOroBOrO BBIBOJA. YTPABICHHE H3MEPHUTEIbHBIMU
puOOpaMH.

3akaouyenue. JI — 1 yac.
CoBpeMeHHbBIC TCHICHIINH B Pa3BUTUH TCOPUH TIJIAHUPOBAHUS IKCTICPUMEHTA.

4.3 IlepevyeHb TeM NPAKTHUYECKHX 3aHSITHIA

Tabmuma 4.2 — TeMpl TPaKTUUECKUX 3aHATHHA

Ne | Homep Tembl

HaumeHnoBaHue TeMbI MNPAKTUYIECKOI'0o 3aHATHUS
IL.II. | AMCHHUIIJIMHBI

1 2 3

1 2 OnHOMEpHBIE METOBI ONITUMHU3AIIUY — 2 Yac.

2 2 MHoOroMepHbIe METOIbI ONITUMHU3AIMU — 2 Yac.

3 4 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA METOO0M HAMMEHBIITNX

KBaJIpaToB — 2 4ac.

4 4 [TpubnmxeHune 3KCepuMEHTaIbHBIX JaHHBIX
JBYyXITapaMEeTPUUECKUMH 3aBUCUMOCTSIMH — 2 4ac.

5 4 [Tonubiit pakTOpHBIN HKCIEpUMEHT. OLeHKa KO3 PUIIMEHTOB
moznenu. [IpoBepka 3HauuMocTH KO3()PUIIHEHTOB U
aJIEKBaTHOCTHU MOJIEIN — 2 Yac.

6 4 Hpo6ubiii hakTopHBIA SKcriepuMeHT. OnieHKa K03 HUIEeHTOB
mozenu. [IpoBepka 3HauuMocT KO3()PUIIMEHTOB U aJeKBaT-
HocTu Mozenu. OnieHka cmermuBanus 3p¢HeKToB — 2 yac.

7 5 II;maHupoBaHKE SKCIIEPUMEHTA C UCIIOIB30BAaHUEM IIJIAHOB
BTOPOTO MOpsiIKa — 2 Jac.
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4.4 Ilepeyenn Tem J1a00paTOPHBIX padoT

Tabnuia 4.3 — Tembl 1a00OpaTOPHBIX padOT

Ne | Homep Tembl
IL1. | JUCHHILIMHBI

1 2 3

1 4 MonenupoBaHue pe3yJIbTaTOB IKCIIEPUMEHTAIBHBIX UCCIIEN0-
BaHUI C UCNOJb30BaHNuEeM ITporpamMmsl Mathcad mpu 3aganHOM
3aKOHE PACTIPENEICHU CIIy4aiiHOW BEJIMYMHBI — 2 4Jac.

HaumeHoBaHue TeMbI J1a00PATOPHO padOThHI

2 6 OO6paboTka pe3yabTaTOB IKCIIEPUMEHTA IPU PABHOMEPHOM
TyOMMpPOBAaHUU OTBITOB — 4 yac.

3 6 O0paboTka pe3yabTaTOB 3KCIEPUMEHTA TP HEPABHOMEPHOM
TyOIMpPOBAaHUH OMBITOB — 2 Yac.

4 6 OO6paboTka pe3yabTaTOB IKCIEPUMEHTA IIPU OTCYTCTBUU
TyOIMpOBaHUS OIMBITOB — 2 Yac.

5 7 O6paboTka u mpecTaBIeHUE pe3yabTaToB B cucteMe LabView
— 4 yac.

5. MeToauyeckue yKa3aHus 1Js1 00yUAIOIIMXCHA 10 U3YYEHUIO TN CIUNINHBI

[Tpu U3yyeHun AMCUMILIMHBI 00yYaIOUUMCS 1e1ecO00pa3HO BBIMOIHATE CIEIYIOIIHNE
PEKOMEHIALNN:

1. U3ydenue yueOHON JUCHUILUIMHBI TOJKHO BECTHCH CUCTEMATUYECKH.

2.[locne wu3ydyeHuss Kakoro-nubo pazjena Mo Y4eOHUKY WJIM KOHCHEKTHBIM
MaTepuagaM pPEKOMEHJyeTCsl 1O MaMsITH BOCIPOMU3BECTH OCHOBHBIE  TEPMUHBI,
OINpPEJEIICHNUS, IOHATHS pa3iena.

3. Ocoboe BHHMaHHE CIIEAYyeT YACIUTHh BHIIOJHEHHIO OTYETOB IO MPAKTUYECKUM
3aHATHSAM, J1a0OpaTOpHBIM paboTaM M WHAMBUAYaJIbHBIM KOMIUIEKCHBIM 3aJaHUSIM Ha
CaMOCTOSTENbHYIO padoTy.

4. 3ydyeHne AMCUMIUIMHBI OCYIIECTBISETCS B TEUEHHUE OJHOTO CEeMecTpa, rpaduk
U3YYEHHMS] TUCUUTUIMHBI TPUBOUTCS 11.7.

5.Bcs TemMaTuka BOIPOCOB, HM3y4aeMbIX CaMOCTOATEIBHO, 33Ja€TCSl Ha JIEKIMSIX
npenogasaTesneM. MM ke naroTcs MCTOYHMKM (B MEPBYIO OYEpEIb BHOBb H3JaHHBIE B
NepruoINYecKod HaydyHOW JuTepaType) s Oosiee AETalbHOrO IMOHMMAaHUS BOIPOCOB,
03BYYEHHBIX Ha JICKIUH.
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5.1 Buabl camocTosiITe/IbHOW padoThl CTY1€HTOB

Ta6muma 5.1 — Buasl camoctostensHol paboThl cTyneHToB (CPC)

Homep Temb1 . TpyroeMkocTb,
Bua camocTosiTesibHOI pad0ThI CTYIEeHTOB
JTUCHMILIMHBI Jac.
1 2 3
1 N3ydeHnue TeopeTnueckoro MaTepuaia 6
Hanucanue pedepara 6
2 N3ydeHue TeopeTnyeckoro Mareprana 4
Brimonnenue pacueTHo-rpaduyeckoi paboTsl 4
3 N3yueHne TeopeTuuecKkoro Marepuanina 4
4 N3ydeHue TeopeTuueckoro MaTepuaia 4
Brinmonnenue pacuetHo-rpaguueckoil paboThl 4
5 W3ydeHne TeopeTndeckoro Matepuana 4
6 N3ydenue TeopeTHueckoro MaTepuaia 4
Brimonnenue pacueTHo-rpaduyeckoit paboTs 6
[ToaroroBka oTuera mno abopaTopHOil padboTe 4
7 N3ydeHue TeopeTnyecKoro Marepranna 10
[ToaroroBka oTuera o abopaTopHOit paboTe 4
Hroro:
yac./3E 64/1,78

5.1.1. U3yuyeHne TeopeTHYECKOr0 MaTepraa

TemaTnka BOIpOCOB, U3y4aE€MbIX CAMOCTOATENIBHO:

Tema 1. Cratnueckue W AMHAMUYECKHE XAPAKTEPUCTUKH H3MEPUTENIBHBIX CHCTEM.
Tapuposka. [lorpemnoctu sxcriepuMenTa. CucTeMaTU4eCKUe U Clay4dyalHble TOTPEITHOCTH
skcriepuMenTa. KommeHcanus cucTemMaTH4yecKuX morpemHocted. OneHka clydailHbIX
norpenrHocteit. Kpurepun oTOpakoBku rpyObIX OoMMOOK 3KcniepuMenTa. OIeHKH TOYHOCTH
U3MEPEHU.

Tema 2. MeToibl Cily4alfHOTO MTOUCKA.
Tema 3. OCHOBHBIE NPUHIUIIBI TEOPUU TIAHUPOBAHUS SKCIIEPUMEHTA.

Tema 4. CuMIUieKCHBIC TUIaHbI (HACHIIIEHHBIC TIJIAHBI MIEpBOro mopsiaka). [loctpoenue
CHMIUIEKCHBIX IUIaHOB. KpUTepru ONTUMAIIBHOCTH CUMIUIEKCHBIX IUIAHOB.

Tema 5. PotarabGenpHble MmIaHbl BTOPOro nopsaka. HekoTopele HEKOMITO3UIIMOHHBIE
IJIaHbl BTOPOTO MOPSIAKA.

Tema 6. O0paboTka pe3ynbTaTOB 3KCIEPUMEHTa IPH OTCYTCTBUU JTyOJIMPOBaHUS
OIIBITOB.

Tema 7. JlaTuuku 1711 H3MEPEHUS TNEPEMEILICHUN, CKOPOCTEHU, YCKOPEHUM, CHII,
JABJICHU, TeMIeparyp, aegopmaiinii; 00JacTU MPUMEHEHHS JAaTYMKOB PA3IUYHBIX THUIIOB.
[Tpubops! mpeoObpa3oBaHus M PETHCTPAIIUN AaHAIIOTOBBIX CUTHAJIOB.
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5.1.2 KypcoBoii npoekT (KypcoBasi paéora)

He npenycMoTpeHsl.

5.1.3 Pedepar

Temsl pedepatos:

1. Ponp wucnelTaHuii B Mpolecce NPOSKTUPOBAHUS, CO3JaHUS U OTpabOTKU
ra30TypOMHHBIX, TAPOTYPOMHHBIX YCTAHOBOK U JIBUTATEINIEH.

OnTumanbHOE IJIAHUPOBAHHME SKCHEPUMEHTAIBHON OTPa0OTKH TIa30TypOMHHBIX
JOBUTATEIEH.

HcnblTaHust CI0KHBIX TEXHUYECKUX CUCTEM C UCIIOIb30BAHUEM MOJIETIEH.
MMuTanimoHHOE MOJIETUPOBAHUE CIIOKHBIX CUCTEM.

CrennoBast oTpabOTKa ra30TypOUHHBIX JBUTATENIEH.

HcnblTanus Ha BO3AeCTBHE KIMMATUYECKUX (DaKTOPOB.

MeTozs! ToJ00us U pa3MEPHOCTH B MEXaHUKE.

CoBpeMeHHbIE METO/Ibl KOMITBIOTEPHON 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX.
AHanu3 nacCUBHOTO HKCIEPUMEHTA C MOMOIIIbIO KOBAPHUAIIMOHHON MaTpPHUIIBL.

10 [TnanupoBaHue 3KCIIEpUMEHTA IPU TIOUCKE ONTUMAIBHBIX YCIOBHM.

11. Ilmansl BTOpOro mOpsiAKA.

N

O N L AW

5.1.4 PacueTHo-rpaduueckne padoThl

Tema 2. Pemenne 3amaud moucka 3KCTpeMyMa (QYHKIHMH JABYX IE€PEMEHHBIX C
UCTOJIb30BAHUEM OJTHOTO U3 METOJI0B MHOI'OMEPHOTO ITOUCKA.

Tema 4. MonenupoBanue pe3ysbTaATOB  JKCIEPUMEHTAIBHBIX  MCCIEAOBAHUM  C
UCMOJb30BaHUEM IporpaMMbl Mathcad npu 3ajaHHOM 3aKOHE paclpeseieHus cilydailHon
BEJIMYUHBI.

Tema 6. O6paboTka pe3yabTaTOB KCIEPUMEHTA MPU PAaBHOMEPHOM, HEPABHOMEPHOM
DyOJIMPOBAaHUU OMBITOB U TMPU OTCYTCTBUH TyOTHMPOBAHHMS.

5.1.5 UuauBuayajnbHoe 3aaHue

He npenycmoTtpeno.

5.2 O0pa3oBare/ibHbIC TEXHOJIOTHH, HCIOJb3yeMble /151 POPMUPOBAHUA
KOMIIeTeHIIU I

[IpoBeneHne NEKIMOHHBIX 3aHATHI MO JUCHUIUIMHE OCHOBBIBACTCS HA AKTUBHOM
MeToZie OOy4yeHHs, MpPU KOTOPOW ydalluecss HE MAcCHUBHBbIC CIyIIATEIH, a AaKTHUBHBIC
YYaCTHUKH 3aHATHUSA, OTBEUYAIOIIME HAa BOIPOCHI Ipernojasareis. Bompocsl npenojgasarens
HalleJIeHbl Ha AaKTHMBU3alMIO IPOLECCOB YCBOEHMS Marepuana. [IpemnonaBarens 3apaHee
HaMe4aeT CIIUCOK BOIPOCOB, CTUMYIUPYIOIIMX ACCOLMATUBHOE MBIIIJICHUE U YCTAaHOBJICHUS
CBSI3€H C paHEe OCBOCHHBIM MaTEPHAJIOM.

[IpoBeneHne mnpakTHUECKMX U JaOOpaTOpPHBIX 3aHATHUI  OCHOBBIBAE€TCS  Ha
MHTEPAKTUBHOM METOJIE O0yUEHUsI, TPU KOTOPOM Y4aIUECs B3aUMOJICHCTBYIOT HE TOJIBKO C
[IPENOaBaTeNIeM, HO U Apyr ¢ ApyroM. IIpm 3TOM DTOMUHUPYET aKTUBHOCTH y4YalllUXCS B
nporecce oOydeHus. MecTo mpemogaBaTensi B WHTEPAKTUBHBIX 3aHATHSIX CBOJIUTCS K
HaIIPaBJICHUIO JIESITEIbHOCTH YYalIUXCs Ha JOCTHKECHHE LIeJIeH 3aHATHS.
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6 ®oHJ OLIEHOYHBIX CPEICTB JUCIUIINHBI

6.1 Tekymunii KOHTPOJIb OCBOCHHS 3aJAHHBIX AUCHUIIMHAPHBIX YacTel
KOMIIeTeHIIU I

Tekymuii KOHTPOJIb OCBOEHUA JUCHUIUIMHAPHBIX KOMIIETEHIWA MPOBOJUTCS B
crenyroumx popmax:

— KOHTpOJIbHAsE paboTa W ONpoC Il aHajdu3a YCBOEHHMS MaTepuaya MNpeblIyllen
JIEKIUH;

— OlLIEHKa paboThl CTYACHTAa Ha JIEKIIMOHHBIX W MPAKTHMUYECKHUX 3aHATHUAX B paMKax
PEUTUHTOBOM CHUCTEMBI.

6.2 PyOeskHbIH U IPOMEKYTOUYHBIN KOHTPOJIb OCBOCHHSI 32 JaHHBIX
AUCUMIIJIMHAPHBIX KOMIIETeHIH I

[TpoMeXyTOUHBI KOHTPOJIh OCBOCHUS JUCIHMIUIMHAPHBIX KOMIICTCHIIMA TTPOBOIUTCS
M0 OKOHYAHUH MOJYJIEH NUCIUIIIUHBI B CIEAYIOMUX GopMax:

— KOHTPOJIbHBIC paboThl (Moayib 1,2,3);

— 3aIuTa Ja00paTopHBIX padboT (Moayms 2,3);

— 3aIuTa pacyeTHo-rpaduueckoit pabotsl (Moayms 1,2,3).

6.3 UToroBbIii KOHTPOJIb OCBOEHHSI 3aJaHHBIX TUCHUILTHHAPHBIX KOMIETeH NI

1) 3auér

3auéT N0 OUCIUIUIMHE BBICTABISETCS MO HMTOTaM IMPOBEAEHHOTO MPOMEXKYTOYHOTO
KOHTPOJISL ¥ TIPU BHITIOJTHEHUH 3aJJaHUN BCEX pacueTHO-Tpauueckux paboT, MPaKTUUECKUX
3aHATUN U 1a00paTOPHBIX PabOT.

@OH/Ibl OLIEHOYHBIX CPEACTB, BKJIOUAIONIME THUIOBBIE 3a/laHHsl K TPAKTUYECKUM
3aHATUSM M JIa0OpaTOPHBIM paboTam, KOHTPOJIbHBIE PabOThI, KPUTEPUH OIICHUBAHUS U
KOHTPOJIbHBIC 3aJ]aHWs K 3a4eTy, MO3BOJSIONIME OICHUTh PE3yJbTaThl OCBOCHUS JTAHHOU
JTUCIUIUINHBL, BXOAAT B coctaB PII/] B Buae nmpunoxeHnus.

2) 9K3aMeH
He npenycmotpeH.

6.4 Buabl Texkyero, py0e;xHoro 1 M”TOroBoro KOHTPOJIsi 0CBOEHHUS 3JIEMEHTOB U
yacTel KOMIETeHIHH

Tabnuma 6.1 — Bugbsl KOHTPOJISI OCBOCHHS JIEMEHTOB M YaCTEH KOMIETEHIINMA

KoHnTpoJsmpyemsble pe3yibTaThbl 0CBOCHUS Buj xonrposist
aucnunHel (3YBbr) TK |IOIK | TP | TI3 | JIP 3auer
1 2 3 4 5 6 7
YcBoeHHbIE 3HAHNSA
3Haer:
— pOJIb SKCTIEPUMEHTAILHBIX UCCIEA0BAHUN + + +

P MMPOEKTUPOBAHUH U OTPAOOTKE ra3zo- u
NapoTypOMHHBIX YCTAaHOBOK M JIBUTaTeNeHl;
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1 2 3

— OCHOBHBIC TIOHSTHS MOJICITUPOBAHUS U
TEOPUU TOJI00MS U AaHATIOTUH;

— KPUTEPUHU U TEOPEMBI 110100151, OCHOBHBIE + +
KpUTEpHUAIbHBIE YPABHEHUS,

— CTaTUYCCKUEC U JUHAMHNYCCKUC + +
XapPaKTCPUCTHUKU UBMCPUTCIILHBIX CUCTCM;

— METO/Ibl OJTHOMEPHON M MHOTOMEPHOM +
OITUMU3ALIUY;

— METOJI HAUMEHBIIINX KBaJAPaTOB; +
— KPUTEPHUH ONTUMAJILHOCTH TIAHOB + +

PErpe€CCUOHHOTO aHAJIM3a,

— CBOWCTBA ILJIAHOB IIEPBOTO U BTOPOIO + +
MOPSJIKA;
— OCHOBHBIE€ METO/IbI UCHTHU(PUKAIIIHT U + +

MPOBEPKU aJIEKBATHOCTH MO/JIEIIEH;

— OCHOBHbBIE€ BO3MOXXHOCTH COBPEMEHHBIX + +
KOMITHIOTEPHBIX TIPOrpamm i coopa u
00paboTKHU pe3yIbTaTOB HKCIIEPUMEHTAIIb-
HBIX MCCIICIOBAHMNIA;

— OCHOBHBIC CBCACHHA 00 ABTOMATHU3HUPOBAH- + +
HBIX CUCTEMAX HAYYHBIX I/ICCJIGI[OBaHI/II\/JI.

OcBoeHHbIC yMEHHS

Ymeer:

— IJIAHUPOBATh SKCIIEPHUMEHTAJIbHBIE +
UCCIIEZIOBAHMS C UCIIOJIB30BAaHUEM IIJIAHOB
MIEpPBOTO U BTOPOTO MOPS/IKA;

— IPOBOANUTDH ONITUMAJIBHOC IINIAHWUPOBAHUC +
OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;

— BBIIIOJIHATH 00pabOTKY pe3yabTaToB
HKCHEPUMEHTA C UCIOJIb30BAHUEM METOJIA
HaMEHBUINX KBaIpaToB

— BBIIIOJIHATH ITPOBEPKY aACKBATHOCTHU
PETrPECCUOHHBIX MOJENEN

— HUCIIOJIb30BATh COBPEMCHHBIC KOMIIBIOTEP-
HBIC TPOTpaMMBI IS TIOCTPOCHUA PETPCCCHU-
OHHBIX Moneneﬁ 1 IIPOBCPKHU UX aJICKBAT-
HOCTH.

IIpuoOpereHHbIe BIaICHUSA

Baageer:

— HaBBIKAMM IJIAHUPOBAHUSA SKCIIEPUMEHTa-
JIBHBIX I/ICCJ'I@)IOBaHI/II\/’I C UCITOJIB30BAHUEM
MIJIAHOB TIEPBOTO M BTOPOT'O MOPSJIKA;




PUMEHTAIIBHBIX UCCIIEIOBAHUN C UCIIOJIb30-
BaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
IIPOrpaMM.

1 2 3 6 7
— HaBBIKAMH ITOCTPOCHHSI PETPECCHOHHBIX +
MO/IeJIel U MMPOBEPKHU UX aJIEKBATHOCTH;
— HaBBIKAMH aHaJIHM3a U 0000IIEeHUs Pe3yb- + +
TaTOB HKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUM;
— HaBBIKAaMH 00pabOTKH PE3yJIbTATOB KCIIE- + +

[Ipumeuanue:

TK — Tekymuii KOHTPOJIb B (hOpME KOHTPOJBHBIX pabOT (OIleHKa 3HAHMI);
[1K — npomMeKyTO4HBIN KOHTPOJIb B JOpME KOHTPOJIbHBIX pa0oT (OLICHKA 3HAHUN);

['P — pacueTHO-Tpaduueckas pabora (0lleHKa YMEHUM U BIIaJICHUN );
JIP — BeIMOSTHEHHE TA0OPATOPHBIX PA0OT ¢ MOATOTOBKOM OTUYETA (OIIEHKA BIIAICHUMN);
13 — BbITIOTHEHHWE MPAKTUYECKUX 3aHATHH C TTOJATOTOBKOM OTUETA (OLIEHKA BJIAJICHUN).

7 I'paduk yueOHOr0 mpoiecca no JuCIUIInHe

Ta6muma 7.1 — I'paduk yaebHOTO IIpoIiecca 1Mo JUCIUTIIINHE

Pacnipenesienue 4acoB 10 y4eOHBIM HeAe M

Bux padorst 1[2][3]4[5]6]7[8][9]10[11[12]13]14]15]16]17]18 Hroro
Pazpnen: P1 P2 P3
Jlexkuun 2 2 2 2 2 2 2 14
JlaGopart. 3aHsATUS 212 2 14
IIpakr. 3ansaTHA 2 2 2 2 2 14
KCP 1 1 2
N3yuenue Teop. mar. 212121222 (2(2]2]| 2|2 2 2 1212 36
Iloxror. oryeros o JIP 2 12 8
Pedepar 2122 6
Pacu.-rpaguy. paboTsl 212 12(212]1 2 |1 14
MopnyJib: M1 M2 M3 108
KoHTposbHbIE paboThI + +
JIMCLMITINH. KOHTPOJIb 3auer
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8 Ilepeyennb yueOHO-METOAUYECKOT0 U HH(POPMALMOHHOTO 0O0ecTeYeHu st HJIs
CAMOCTOSITEJIbHOM padoThl 00y4aAIOIIMXCS N0 AUCIHUIINHE

8.1. Kapra o6ecneyeHHOCTH AMCHHMILJIMHBI Y4e0HO-MeTOANYECKOH JTUTEepaTypoOii

B1.J1B.05.1

bnox 1. lucyunnunv (modynu)

Teopuﬂ naanupoeanus

IKcnepumernma 0a3oBas 4yacThb 0JI0Ka

(unoexc u noinoe Hazganue OUCYUNTUHDBL)

(6n10K)

o0s13aTeNnbHas
x | BapuaTuBHas yacts O670Kka | x | mo BEIOOpPY cTyzmeHTa

IHepeemuueckoe mawiuHocmpoeHue,
npoghunu «Aemomamu3suposannvle uopasiuidecKue u

13.03.03
nHesemamuyeckue cucmemul u azpezamul» u «I azomypounnuvie,
napomypounHbsle yCmaHo08KU U Oguzamenu»
(k00 nanpagnenus/ (nonnoe nazeanue HanpasieHust NOO20MOGKU / CREYUATbHOCTU)
cneuuaﬂbHocmu)
YpoBeHb CHeIUaJIucT ®opma | x | ounas
M/ ATTIC, TITY]] P a p
IIOJITOTOBKY | x | GakamaBp 00y4eHus 3304Has
(abbpesuamypa nanpaénenus/ MarucTp OYHO-3a04YHasa
cneuuaﬂbHocmu)
2016 Cemectp(bI) 7 KonuuectBo rpymnn 1
200 ymeepIicOeHUs.
yuebnozo naana OOIT KonuuectBo crygento 20

IHaBaorpaackuii Bukrop BacuiabeBuu JOLEHT
(pamunusa, unuyuanel npenooasamens) (Oonoicrocmy)
A3pPOKOCMHYECKUH
(paxynomem)
PKTIC 2-39-12-33
(xagheopa) (kommaxkmmuas ungopmayus)
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8.2. [lepeyeHb OCHOBHO ¥ IONOJHUTEIHLHOM Y4eOHOH JIUTEPATYyPhI,
He00XO0UMON 1JIf OCBOCHUS TUCUMILIUHBI

Bbubauorpaguyeckoe onucanue
(asmop, 3aenasue, U0 U30AHUSL, MeCMO, U30AMETLCMEBO,
200 U30aHUS, KOIUYEeCMB80 CIMPAaHUY)

KoauuectBO
| IK3EeMILISIPOB
B OMOJIHOTEKE

2

1 OcHoBHasi iuTEpaTYpa

Cupnsies H.W. Teopus rmiaHupoBaHus SKCIIEPUMEHTA M aHAIM3 CTATUCTHYECKUX 2012 -8
JMaHHBIX: ydeOHoe mocobue st MmaructpoB. M.: FOpaiir, 2012, 2015, 2016. — 399 2015-2
c. 2016 -2
AdanaceeBa H.}O. BprunciaurenbHble U 9KCIEPUMEHTAIbHBIE METObI HAYYHOTO 2010-13

JKcIepuMeHTa: yueoHoe nocobue s By3os. M.: KHOPYC, 2010, 2013. — 330 c. 2013- 3

2 JlonoJIHUTeIbHAS JTUTEpPaTypa

2.1 YueOHble M HAYYHbIE U3TAHUS

PemernukoB M.T. [TnanupoBanue 3KCIIEpUMEHTA B CTATUCTHYECKasi 00paboTKa 8
naHHbIX: yyeOHoe nocodue. — Tomck: U3a-Bo TTYCVYwuP, 2000. — 231 c.

Anexcanaposckas JI.H. Teopetnueckre 0CHOBBI UCTIBITAHUM U SKCIIEPUMEHTANb- 67
Hast 0TpabOTKa CIIOKHBIX TEXHHYECKHUX CHCTEM: y4eOHOE ocoOue sl By30B. M.:
JIoroc, 2003 .— 735 c.

Cnupunonon A.A. [InanupoBaHue SKCIIEPUMEHTA IIPU UCCIIEI0BAHNUN TEXHOJIOTU- 34
Yeckux mpoiieccoB. — M.: Mammnoctpoenue, 1981. — 184 c.

2.2 llepuoguyeckue U3IaHUsA

He mpenycMoTpenst

2.3 HopMaTuBHO-TeXHHYeCKHE U3IaHUSA

He nmpenycMoTpenst

2.4 OpuunanbHbie U3TAHUS

He mpenycMoTpenst

2.5 Illepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHET», HEOOXOAMMBIX /ISl OCBOCHUS TUCHHUILINHBI

OnekTponHas Oubnuorexka Hayunoit OmOmmoreku I[lepMckoro HanuoHaIBHOTO
MCCJIEI0BATENBCKOTO MOJUTEXHUYECKOTO YHUBEpPCUTETA [DIIEKTPOHHBIN pecypc:
MOJITHOTEKCTOBass 0a3a MaHHBIX DJEKTPOH. JIOKYMEHTOB W3JaHHBIX B M31-Be
[THUITY]. — Dnektpon. nax. (1 912 3anwmceii). — [lepmb, 2014. — Pesxxum nocryna:
http://elib.pstu.ru/. — 3arm. ¢ skpana.

OnekTpoHHO-0MOaMoTeyHass cucrtemMa HM3parensctBo «JIaHb» [DIEKTPOHHBIN
pecypc]: [momHoTekcToBass 0aza JMaHHBIX: 3JEKTPOH. BEPCHM KH., XXYpH. IO
T'yMaHHT., OOIIECTB., €CTECTB. U TEXH. HayKaM| / DIeKTpoH.-0uo. cuctema «M3-
Ba «Jlamb». — Canxrt-Iletepobypr, 2010-2016. — Pexum pocryna:
http://e.lanbook.com, mo IP-agpecam xkommbproTep. cetu Ilepm. Ham. wuccrien.
HOJIUTEXH. YH-Ta. — 3arJl. C 9KpaHa.
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http://e.lanbook.com/

OcHoBHEBIE JaHHBIE 00 00€CIIEYeHHOCTH HA

OCHOBHasl JINTeparypa

JOIIOJIHUTEJIbHAA JINTEparypa

3aB. OT/ICJIOM KOMIUIEKTOBAaHHS

oOecrneuena
obecrieuena

08.11.2016

(0ama o0obpenusi paboueii npocpammer na
3acedanuu Kageoput)

s
5Z

Hay4YHOU OMOIMOTEeKN

JlanHbie 00 o0ecrie4eHHOCTH HA

OCHOBHasA JIMTEpATypa

JAOIIOJIHUTEJIbHAA JIUTEpaTypa

3aB. OTACJIOM KOMIIJICKTOBAaHUS

D oOecrieyena
I: oOecrieuena

I: He obecrneueHa
D He o0ecrieueHa

H.B. Tropukosa

(0ama konmpons numepamypeor)

I:I He oOecrneyeHa
D He o0ecreueHa

H.B. TropuxoBa

Hay4YHO! OMOIMOTEKN

8.3 Ilepeyenb HH(OPMALHOHHBIX TEXHOJIOTHIi, HCIO/Ib3YeMBIX IPH OCYIIECTBJICHHH
00pa30BaTeJIbHOIO NMpouecca Mo AUCHHIIHHE

8.3.1 llepevyenn nporpaMmMHOro odecrneveHusi, B TOM YHCJI€ KOMIBIOTEPHbIE
o0y4aromue H KOHTPOJIMPYIOIIHE MPOrPaMMbI

Tabmuna 8.1 — IIporpamMMel, HcHoNb3yeMble 11l 00Y4EHHsT B KOHTPOJIA

HanmenoBanue
Ne | Bua yue6noro
NPOrpaMMHOI0 Per. Homep Ha3znauenue
n/n 3aHATHA
NpPOaYKTA
1 2 3 4 5
1 | JIabGopatopusie | Mathcad 14 SEI4RYMMEV0002- | O6paGoTka pe3yasTaToB
paboThI University FLEX 9KCIIEPUMEHTATBHBIX
Classroom UCCIIe/IOBaHUM
2 | JIaboparopusle | LabView OG6paboTka u npencTas-
paboThI JICHHE pe3yIbTaToOB
3 | Ilpaktuyeckue | Mathcad 14 SE14RYMMEV0002- | TToctpoenue
3aHATHUS University FLEX PErpecCHOHHBIX MOJIeNei
Classroom

Kapta KkHuro- ;
cbecneyeHHoci |
B 6ubnnoTeky criaHa |
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8.4 Ayauo- u Bu1€0-nocoous

Ta6muma 8.2 — Mcmons3yembie ayauo- U BHACO-TT0COOMS

Buna aynmno-Buaeo mocooust

HaumenoBanue yueOHOro mocooust

OKCIICPUMCEHTA»

TeJjie- KHHO- . ayauo-
caaiabl
buiabMm | puabm nocooue
1 2 3 4 5
+ DNEeKTPOHHBIE JEKIUU-TIPE3CHTALIUU 110

aucuunuze «Teopus uIaHupoBaHUs

9 Onucanne MaTepHAJIbHO-TeXHNYECKOH 0a3bl, HE00X0IUMOI VISl OCYIIeCTBJICHUSA

06p330BaTeﬂbHOFO nmponmecca mo JTMCumMIJanHe

9.1 Cnnennaau3upoBaHHbIE J1a00PATOPUM U KJIACCHI

Tabnuna 9.1 — Ciennanu3upoBaHHbIE Ta00OPATOPUH U KIIACCHI

Momemenust KosnuecTBo
Ne Ilnomanm,
n/n H Ipunagnexuocts | Homep M2 OCa0THBIX
aspanue (xadeapa) Ay IMTOPUHI MecT
1 2 3 4 5 6
1 | MynbTumMenuiiHas ayaiuTopus PKTOC 304 x.J1 72 42
AK®D
2 | KomnbroTepHslit Kacc PKTO2C 314 k. 72 12
AKOD
9.2. OcHOBHOE y4eOHOe 000py/1I0BaHHe
Tabmmma 9.2 — YueOHoe o0opyioBaHue
HaumenoBanue u
dopma BJIa/IeHUs], 10JIb30BAHUS
Ne | mapka obopynosanus | Koua-Bo, Homep
u/n (cTemya, Makera e (cOOCTBEHHOCTDb, ONIEPATHBHOE AyAETODHE
rlJIa;caTa) ’ ynpaBJieHue, apeHaa u T.11.)
1 2 3 4 5
314 x [
1 | Komnbrorepsl 12 OnepatnBHOE ynpaBiIe€HHE AKD
304 x. [
2 | IIpoexTop 1 OnepaTtuBHOE ynpaBlieHHE AKD
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JIucT perucrpauuu u3MeHeHUH

Jara,
HOMep NMPOTOKOJIA

Ne
w/n Conep:kanue u3sMeHeHMsI 3acenanus kadeapbl.
Hoxnmuces 3aBexyrouiero
kadenpoii
1 2 3
1
2
3
4
5
6
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