MMHOBPHAYKH POCCHUU

Borkunckuii guamnan
®egepanabHOro rocyAapcTBEHHOr0 OH/IKEeTHOT0 00pPa30BaTeIbHOIO0 YUpesKIeHHUs
BbICHIETr0 00Pa30BaHUNA
«MkeBCKHMH rocy1apcTBeHHbIH TexHuYeckui ynusepcuter umeHd M.T. Kanamnukosa»
(B® ®I'bOY BO «MxkI'TY umenu M.T. KanalHukoBay)

T TETE Ty

AT YTREPXKIAIO
Jpexroh
g W.A. Jlassiji0B
§ 7 7/ mons 2019 T.

Pabouast nporpamma

o pucuuiuinHe: [ImanupoBaHue SKCIEPUMEHTA

1 cnenransHocTH: 24.05.01 — IIpoexkTupoBaHue, IPOU3BOACTBO M DKCIUTYATAIlMs PAKET U PAKETHO-

KOCMUYECKHX KOMILIEKCOB, CIIEIMAIN3aIisa — PakeThl ¢ paKeTHBIMM JIBUTATEASIMM TBEPAOTO TOILINBA
(dbopma oOydeHus: O4Has.

OO61as TpyA0eMKOCTh AUCHHUIUIHHBI COCTABISET: 2 3a4ETHBIX STUHUIIBL.

Bun yue6HO#I paboThI Bcero CemecTpbl

4acoB 7

AyAuTOpPHBIE 3aHATHSA (BCEro) 32 32

B Tom uncne:

Jlexun 16 16

[Tpaktuueckue 3austus (I113)

Cemunapsl (C)

JlabopaTtopusie paboTs (JIP) 16 16

CamocTosiTesibHasi paboTa (BCero) 1 KOHTPOJIb 40 40

B ToM yncie:
Kypcogoii mpoekt (pabota)
PacuetHo-rpaduueckue padboTsl/KoHTpOIbHEIE

paboThl

Pedepar

Jpyaue 6udvl camocmosmenvroi pabomoi 40 40
Buj npomexyTouHOM aTTecTanuu (3a4eT, SK3aMeH) 3 3
OO61mas Tpya0eMKOCTh yac 72 72

3ad4. €. 2 2




Kadenpa: 83 PakerocTtpoeHue

CocraBurens: Ypasoaxtuaa Amxkennka IOpeeBHa, K.T.H., JJOIEHT

Pabouas nporpamma coctasiieHa Ha ocHoBaHuu ®I'OC BO no nanpasnenuto noarotosku 24.05.01
«[IpoexTupoBaHue, IPOU3BOJCTBO M IKCIUTyaTalUs PAKET H PAKETHO-KOCMUYECKHUX KOMIUIEKCOBY
(yposensb cnietpanutera) Ne 1517 ot 01.12.2016 (pen. ot 13.07.2017) u yTBepxkeHa Ha 3aceaHUU
Kadeapsl

[Ipotokon ot 20 anpenst 2019 r. Ne8

—
3aBenyromuii kadenpoii «PakerocTpoenue» O%s/ /®.A.VpasbaxTun

T

22 anpens 2019 r.

COI';TACOBAHO
[lpencenateny yueOHO-MeToamueckod komuceun 1o YI'CH
«24.05.01 — «IlpoexTupoBanue, NMPOU3BOACTBO M 3KCILTyaTallus
pakeT M pPAaKeTHO-KOCMHMYECKHX  KOMIUIEKCOB  (YpOBEHB
CHEHMAIUTETa)», crHenuanusanus — PakeTel ¢ pakeTHBIMH
JIBUTATENISIMH TBEPJIOTO TOTLIABAY 1 e :
Ypazbaxtun O.A.

1
24 anpens 2019 1.

KosmuecTBO yacoB paboyei mporpaMMbl COOTBETCTBYET KOJIMYECTBY YacoB paboyero y4eOGHOTo riaHa
no cnenuanbHOCTH 24.05.01 — TIpoekTHpOBaHHE, MIPOXW3BOACTBO M JKCILIYATAIIUS PaKeT M PAKETHO-
KOCMHYECKHX KOMIUIEKCOB, Clieualu3alus — PakeThl ¢ paKETHBIMHU ABUTATEJISIMH TBEPJIOrO TOILIMBA

Benymuit cnenpanuct yyeOGHOM yacTu
B® ®I'BOY umenu M.T. Kanamuukosa Q/d/ ConoBbena JI.H.

25 anpens 2019 1.




Annorarms K qucimminie - [lJIlaHupoBaHMe IKCIIepUMEHTa

Haseanue IInanmpoBaHme 3KCIepAMeHTa

OUCUUNTUHBL

Homep 83 | AKxademuueckuit 200 | 2019/2020 | cemecmp | 7

Kagpeopa Pakero- Ilpozpamma 24.05.01 «IIpoexTrpoBanue, MPOU3BOJICTBO U SKCIUTyaTaIl PAKET U PAKETHO-KOCMHUECKUX
cTpoeHue KOMILIeKcoBy. Crieranu3anus «PakeTbl ¢ paKeTHBIMU JBUTATEIISIMU TBEPAOTO TOIINBAY

Cocmaeumens Ypazbaxtuna A. 0., K.T.H., JOLEHT

Ileau u 3adauu |Uens: QopMmupoBaHHMe y CTy[AEHTOB 3HAHMH METOJMYECKMX OCHOB IIIAHAPOBAHMS HATYPHBIX M BBIYHCIHTEIBHBIX

oucyunaunol, 9KCHEPUMEHTOB U 00pabOTKU UX PE3yJIbTATOB IS MOTY4YEHUS] HAyYHO OOOCHOBAHHBIX M JIOCTOBEPHBIX BHIBOJIOB.

OCHOGHble membul

3asaun: MOMy4uTh NpEICTaBICHHE O METOJaX CTaTUCTUUECKOTO aHalIn3a, 00 OCHOBaX CTATHCTHYECKOTO KOHTPOJS KadecTBa, O
OpUHIMIAX M METOAaX IUIAHUPOBAHUS SKCIIEpUMEHTa JUIS pElIeHHs MPOU3BOACTBEHHBIX, OSKCIUTyaTallMOHHBIX U
HCCIIeI0BATENbCKIX 3a1ad.

3HaHUSA. POJIb MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX HAyK; IIeb M 33/a4d WHKCHEPHOH AEATEeILHOCTH B COBPEMEHHOI
HayKe W MPOU3BOJICTBE; CYIIHOCTH Ipodeccuu HHKeHepa Kak 00sS3aHHOCTH CITY)KHTh OOIIECTBY M IMpodeccuH, cieqyst KOJeKcy
po(eCCHOHANBEHOTO MOBEICHUS.

YMeHHusl: CpaBHUBATH PE3YJIbTAaThl SKCIEPUMEHTOB U TEOPETHYECKHX PAcyeTOB, AeNaTh HEOOXOIUMBIE BHIBOJBI U MPOBOAUTH
BepU(UKALMIO MaTEeMAaTHYECKUX MOJENeH W3Menus ISl NPOTHO3MPOBAHUS BO3MOXHBIX HEIUTATHBIX CHTyalUi TIPU €ro
SKCIUTyaTanuy; oOpabaTbiBaTh M aHAIM3UPOBATh PE3yNbTAThl HAYYHO-HCCIIENOBATENbCKOH pPabOThl, HAXOIUTh >IEMEHTHI
HOBU3HBI B pa3paboTKe; MPOTHO3MPOBATh M OIECHHBATh TEXHUYECKOE COCTOSIHME KOHCTPYKIMH M COOpPYXKEHHH Ha3eMHBIX
KOMIUICKCOB C YYeTOM BO3MOXKHBIX aBapHUHBIX CHTyallMil; HPOBOJUTh AaHAIN3 W pa3pabaTblBaTh IPEIJIOKEHHS 10
BOCCTAHOBJICHHUIO KCILTyaTallMOHHOW MPUTOAHOCTH COOPY>KEHHI; UCIIOIb30BaTh B MPO(ECCHOHATIBHOM NeSITeIbHOCTH 3HAHUS
METO/Ib], TIOJIyYEeHHBIE ITPU M3yYEHUH MaTeMaTHUECKUX U €CTECTBEHHOHAYYHBIX AUCIUIIINH.

HaBbIKH: IpenCcTaBiIsATh MaTepHansl AIs oQOpMIICHHS NMAaTEeHTOB Ha IIOJIE3HBIE MOJENH; TOTOBUTH K IyOJHMKAIMM Hay4YHbBIE
CTaTbU U O(QOPMILITH TEXHHYECKHE OTYETHl; KOMMYHHMKAIMM B YCTHOW M NHCBMEHHOH (hopMax Ha PYyCCKOM M MHOCTPaHHOM
A3bIKaX U pemieHus 3ajad  Hpo(EeCCHOHANBHOM AEATENbHOCTH; K TPHOOPETEHHI0 HOBBIX MaTEMAaTHYECKUX U
€CTECTBEHHOHAYIHBIX 3HAHHUMH, C HCII0JIb30BaHNEM COBPEMEHHBIX 00pa30BaTENbHBIX U HH()OPMAIIMOHHBIX TEXHOJIOTHHA.

Jlexkumun (ocHOBHBIE TeMbl): OpraHuzanus W IDIAHUPOBAHUE SKCIIEPUMEHTAIBHBIX padoT. OOOCHOBaHHE IENecO00pa3HOCTH
MOCTAHOBKH JKCIIEpUMEHTa. Bribop Meroma uccinenoBaHus. Marepuan u MacmTad mozenu. [IpuGopsl u oOopynmoBaHue.
VYcraHOBIEHNE palMOHAIBHOM MOCIEJOBATEIBHOCTH IPOBeIeHUs onbiToB. OOpaboTka M aHAIU3 Pe3yJsIbTaTOB, IOTPEIIHOCTH
JKCIlepUMeHTa MaTeMaTHdeckoe IUIaHUpOBaHKME OJKcnepuMeHTa. [lmaHupoBanme oskcnepuMeHTa. IlomHbIA — (akTOpHBIH
JKCrIepuMeHT. [IpoOHBIil (haKTOPHEIN SKCIIEpUMEHT. MeTo] KPyTOro BOCXO0XKICHHS 10 TOBEPXHOCTH OTKIIMKA.

JlabopaTopHble padorsl: [lnmanupoBanue skcnepumeHTa. DaKTOPHBIA JKCIEPUMEHT. MeToa KpPYTOro BOCXOXKICHHS IIO
MOBEPXHOCTHU OTKIIHKA.




Ocnoenasn
aumepamypa

1. Kosenbp A. A. HmHXEHepHbIC acleKThl MaTEMaTHYECKOTO IUIAHUPOBAHMS OSKCIEPUMEHTa [DJICKTPOHHBIN pecypc]:
MoHorpadus.- JKenesHoropck: Cubupckas moxxkapHo-cracatenbHas akagemus [TIC MUYC Poccum, 2017.- 117 c.- Pexum
IOCTyIa IO JIOTHHY H mapoiro: http://www.iprbookshop.ru/66909.html. 2. TuxoGaece B. M. Marematnueckue MOIEIH
TUIAHUPOBAHUS U yIpaBlieHHus [DIEKTPOHHBIN pecypc]: yueOHOe mocodue..- Tyna: VHCTUTYT 3aKOHOBEIECHHS M YIIPABICHUS
BIIA, 2018.- 138 c.- Pexxum moctyma mo jorudy u mapodiro: http://www.iprbookshop.ru/78623.html. 3. TlnanupoBanue u
00paboTKa IKCIIEPUMEHTOB [DIeKTpOHHBIH pecype]: yuebHoe mocobue /B.JI. Topoxor, B.B. Ilammn.- CII6.: CaHkT-
TleTepOyprekuii TocyIapCTBEHHBIN apXUTEKTypHO-CTpOUTEabHbIN yHUBepcuTeT, DBC ACB, 2016.- 88 c.- Pexxum moctyma mo
norudy W maposo: http://www.iprbookshop.ru/63623.html. 4. OcHOBBI ILIAHHUPOBAHUS IKCIEPUMEHTAIBHBIX HCCIIEIOBAHUIA
[DnexTponnsiii pecypc]: yduednoe mocooue /M.JI. IllycrpoBa, A. B. ®adypun.- Kazanp: KazaHckuii HanmoHaJbHBINH
HCCIIEIOBATEIbCKUI  TEXHOJIOTHYEeCKH  yHuBepcuteT, 2016.- 84 C.- PexuM JocTyma 10 JIOTHHY M [ApOJIIO:
http://www.iprbookshop.ru/62523.html. 5. Carnees . M. OcHOBbI HAay4YHBIX HCCIAENOBAHUM, OpPraHM3allks U IIAHMPOBAHHUE
JKCIIEpUMEHTa [DJIEKTPOHHBIN pecypc]: ydeOHoe mocobu. .- Kaszanb: KazaHCkuil Hal[MOHAIBHBIA HMCCISAOBATECIbCKUN
TEXHOIOrMYeCKui yHuBepcuteT, 2016.- 324 c.- PexxuM gocTyma 1o JIOrMHy U naposto: http://www.iprbookshop.ru/79455.html.
6. CratucTHyeckue MeETOIbI OOpaOOTKH, TUIAHWPOBAHUS WHXKCHEPHOTO JKCIIEPUMEHTa [DIEKTPOHHBIA pecypc]: ydeOHOe
nocobue /coct. A.M. EmenbsHoB [1 np.].- Brnarosemienck: JlanbHEBOCTOUHBIN TOCYJApCTBEHHBIH arpapHbId YHUBEPCHTET,
2015.- 93 c.- Pexxum joctyma 110 JIOTHHY ¥ aposto: http://www.iprbookshop.ru/55912.html.

Texnuueckue
cpeocmea

CranzapTHO 000pyAOBaHHAs JICKIIMOHHAS ayAUTOPHUsI, KOMIIBIOTepHSIT Kiacc. [Iporpammuste npoxyktsr: MS Office mim Open Office,
SMathStudio, cpena mst nporpammupoBanust Ha C++.

Komnemenyuu

IIpuoopemaromces 0oyuaOWUMUCA RPU 0CEOCHUN OUCUUNTUHDL

OowekynbmypHble

Oobuie-
npogpeccuonanvuote

OIIK-1 INonuManue meneil W 3aad WHKCHEPHOW MESTENbHOCTH B COBPEMEHHOW HayKe W TMPOHM3BOJACTBE, CYIIHOCTH MpodeccHu
UH)KCHEPa KaK 00s3aHHOCTH CIIyXKHTh OOIIECTBY U mpodeccun, cienys koaekcy npodeccronansaoro noseaenus. OIK-2 ITonnmanue
PO  MATEMaTUYECKMX M CCTCCTBCHHOHAYYHBIX HAyK M CIIOCOOHOCTH K IPHOOPETEHHIO HOBBIX MATEMaTHYECKHX U
€CTeCTBCHHOHAYYHBIX 3HAHHUM, C HUCIOJIB30BAHHEM COBPEMEHHBIX 00Pa30BATENbHBIX U HMH()OPMAMOHHBIX TEXHOJOTHH, CIIOCOOHOCTH
UCIOJIb30BaTh B IPO(ECCHOHATEHOW JCATENBPHOCTH 3HAHMA ¥ METOJbI, IONYyYCHHBIC IPH H3YYCHHHM MAaTeMaTHYeCKUX U
€CTECTBCHHOHAYYHBIX JuctUIUiH (Moxyieii). OIIK-6 ['0TOBHOCTh K KOMMYHHUKAIIMY B YCTHOM M NMUCHMEHHON (OpMax Ha PYCCKOM H
HMHOCTPAHHOM S3BIKAX JUISl PeIleHHMs 33124 IPOo()eCCUOHAIBHOM IS TENbHOCTH.

Ilpogheccuonansnvie

IK-10. Croco6HOCTh MPOTHO3UPOBAThH U OLICHUBATH TEXHUYECKOE COCTOSHHE KOHCTPYKIHIA M COOPYKEHHI Ha3eMHBIX KOMIUICKCOB C
YY4ETOM BO3MOJXKHBIX aBapUMHBIX CHUTyalMd, NPOBOAMUTH aHAIM3 M  pa3padaTbiBaTh MpPEMIOKEHHS II0 BOCCTAHOBJIEHHIO
9KCILTyaTalMoHHoi npuroxHocty coopyxkenuid. ITK-11. CnocoGHocts 00pabaTbiBaTh U aHAIU3MPOBATH PE3YJIbTaThl HAYyYHO-
HCCIIEZIOBATENbCKOM pabOThl, HAXOAUTH 3IEMEHTHl HOBU3HBI B Pa3pabOTKe, IPEeACTAaBIIATh MaTepUaibl A o(pOPMICHHS NAaTEHTOB Ha
HOJIC3HBIE MOJEIH, TOTOBHUT K ITyOJIMKallMU HAay4HbIE CTaTbH M opopMiiTh TexHHueckyue ordersl. IIK-28. CiocoOHOCTE cpaBHHUBATH
pe3yIbTaThl SKCIEPUMEHTOB U TEOPETHUECKHUX PACUETOB, JIENIaTh HEOOXOAUMBIE BBIBOJIBI M IIPOBOJUTH BEPUPUKALIUIO MATEMAaTHIECKUX
MoJiesIei M3/enys UL IPOTHO3UPOBAHNUSI BO3MOXKHBIX HEINTATHBIX CUTYalUH IPH €ro SKCIUTYaTalH.

3auemnuix
eounuy 2

®Dopma npogedenusn Jexyuu IlIpakmuueckue 3anamus Jlabopamopnuie
3anamuii pabomut

Camocmoamenvnas paboma

Bcezo uacos 16 - 16 40

Buowt
KOHmpoas

ugh.3au

/3a4/ IK3

KII/KP Ycnosue

3auema

IToaroToska K 1a00PaTOPHBIM 3aHATUSM,
aTTECTallIsAM U 3a4eTy, CAMOCTOSTEIbHOE H3yICHUE

[Tosryuenue oueHku
«3a4TEHO»

Dopma nposedenusn
camocmoamenvHoi

dopmui

3ayer

HeT oucyunaunst padomu Marepuasa Ha 3a/laHHyI0 TeMy, PElIeHHe 3a/1ad

Ilepeuens oucyunnun, 3Hanue KOMOPHIX
He0OX00UMO 01 UYHEeHUA OUCHUNTUHDL

Beicmras matemarnka; MHpopMarmonHsle TexHotorum; [IporpaMMupoBaHue Ha sS3bIKaX BBICOKOTO YPOBHS;
WudopmaTrka (O6mmii kypc); Bapuaunonusie Metosisl; OCHOBBI YCTPOWCTBA pakeT



http://www.iprbookshop.ru/66909.html
http://www.iprbookshop.ru/78623.html
http://www.iprbookshop.ru/63623.html
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1. Ileau u 3a0a9i TUCHHUILJIMHBI:

Heanb: ¢opmupoBanne y oOydYaOMUXCS 3HAHUNA METOJAWYECKUX OCHOB ILJIAHHUPOBAHUS
HATYPHBIX U BBIYUCIUTEIbHBIX SKCIIEPUMEHTOB U 00pPa0OTKHU X PE3yJIbTATOB YIS MMOJIYYESHUS HAYy4YHO
000CHOBaHHBIX U JIOCTOBEPHBIX BHIBOJIOB.

33[{3'!1/1 JUCHUIUIMHBI IIOJIYYUTH IIPEACTABICHUC.
- 0 MCTOJIaX CTaTUCTUYECKOI'0 aHaJIn3a,
- 00 OCHOBaX CTaTUCTUYECKOI'O KOHTPOJISI Ka4YECTBA,
- O IpuHIMIAxXx "W MCETOJAAX IUUIAHUPOBAHHA OSKCICPUMCHTA I PCHICHUA IPOU3BOJACTBCHHBIX,
OKCILTYyaTalUOHHBIX W UCCIICA0BATCIIbCKUX 3a/1a4.

B pesynbrare uzydeHus AUCHUILTUHBI 00YYAFOIIUNACS JOKEH:

3HATh:
- pOJIb MAaTEMATUYECKUX U €CTECTBEHHOHAYUHBIX HaYK;
- LIeJIb U 33/1a4M UH)XXEHEPHOH esATeIbHOCTH B COBPEMEHHOM HayKe U IPOMU3BO/JICTBE;
- CYIIHOCTh IpOQeccHH HHXKEHepa KaK OOS3aHHOCTH CIY)KUTh OOINECTBY M HPOQECcCHH, CIemys
KOJIEKCY NMPOo(eCcCHOHANBHOTO MTOBEICHMHS;

yMeThb:

- CpaBHMBAThb pe3yJbTaThl AKCIEPUMEHTOB U TEOPETUYECKUX PpacyeToB, JieJlaTh HE0O0XOAUMBIE
BBIBOJIbI U TPOBOJUTH BEpUDPUKAIMIO MATEMAaTUUYECKUX MOJENEeW U3Jenus IJi1 IPOrHO3UPOBAHUS
BO3MO>KHBIX HEHITATHBIX CUTYaLlUH IIPH €ro IKCILTyaTaluy;

- 0o0pabaTpiBaTh W aHATM3UPOBATH PE3yJIbTATHl HAYYHO-HUCCIIEAOBATEIBCKON pabOTHI, HAXOIHUTH
3JIEMEHTHI HOBU3HBI B pa3paboTKe;

- NPOTHO3UPOBATh U OLIEHHWBATHh TEXHUUYECKOE COCTOSIHME KOHCTPYKLMH U COOPYXEHHH HAa3eMHBIX
KOMIUIEKCOB C y4€TOM BO3MOXHBIX aBAPUNHBIX CUTYalLlUH;

- MPOBOJUTH aHAIM3 W pa3pabaThIBaTh NPEAJIOKEHHUS MO BOCCTAHOBICHHIO SKCILUTyaTallMOHHOW
IIPUTOHOCTH COOPYKEHUM;

- UCTIOJIb30BaTh B MPO(ECCHOHATIBHON IEATEIbHOCTH 3HAHUS M METO/Ibl, MOTYUYEHHbIE MTPU U3YYEHUU
MaTEMaTHYECKUX U €CTECTBEHHOHAYYHbIX JTUCLIUILINH;

BJIa/IeTh HABBIKAMH:
- IPEJCTABIATH MaTepUabl JUIst 0pOPMIICHHS TATEHTOB Ha MOJIe3HbIE MOJEIH;
- TOTOBUTH K MyOJIMKAIMK HAYyYHbIE CTATbU U OPOPMIIATH TEXHUYECKUE OTUYETHI;
- KOMMYHMKallUd B YCTHOH M NHCbMEHHOM (opMax Ha PYCCKOM M HMHOCTPAaHHOM S3bIKax ISt
pelieHus 3a1a4 npodeccuoHanbHOM 1eATeIbHOCTH;
- K IPUOOPETEeHUI0 HOBBIX MaTEeMAaTUYECKUX U €CTeCTBEHHOHAYYHbBIX 3HAHUM, C HMCIIOJIb30BaHHEM
COBpPEMEHHBIX 00pa30BaTEIbHBIX U HHPOPMAIIMOHHBIX TEXHOJIOTUH.

2. MecTo aucuumiunsl B crpykrype OOII:

Hucnurnnuna «ImannpoBanre SKCIIEPUMEHTa» OTHOCHUTCS K BapUATUBHON YacTHU JTUCIUTIINH
o BeIOOpyY brioka 1 «/{uctuurimab.

Jnst u3ydeHus: AUCIUTUIMHBI 00yJarOITUHCs TOJDKEH:

3HATh!
- TCOpPHIO BePOﬂTHOCTeﬁ 1 MaTCMaTHYCCKYIO CTaTUCTHUKY,
- UHTEeTpajgbHOE U AU PepeHIInanbHOe NCUNCICHHUS;
- TEOpHIO TPadoB;
- MAaTPUYHBIC BHIYUCIICHUS;

yMeTh:
- IPOEKTUPOBATH AITOPUTMBI M OJIOK-CXEMBI JUIS PEelIEHUs Pa3IMYyHOro BHIa 3a/1a4;



- pemark anredpandecKue JMHENHHbIE U HEIMHEHHbIE YPAaBHEHUS U CUCTEMbI YPABHEHMUI;

- pewiath JuQdepeHanbHble YpaBHEHUS;

- IPOEKTUPOBATh HHPOPMALIMOHHBIE MOJIENHN U cTPYKTYpy B/l;

- pa3pa0aTeiBaTh IOCIEAOBAaTEIbHOCTh PELICHHUA IIOCTABICHHOM 3aJaud € MCIOJIb30BaHUEM
TEXHOJIOTUil Ha 6a3e CUCTEMHOTO MOX0/1a,;

BJIA/I€Th:
- HaBbIKAMHM MOJy4YeHUs uHbopManuu B cpeae VHTepHET M CaMOCTOSTENBbHOM paboThl C
JTUTEpaTypHBIMU UCTOUYHUKAMU,
- MaTeMaTMYeCKMMU  METOJAMM  allpOKCUMAIMU  AHAJUTHUYECKUX  BBIPAXKEHUH IO
SKCIEPUMEHTAIBHBIM JaHHBIM;
- OCHOBAaMHU CTPYKTYPHOI'O POTPaMMHUPOBAHUS HA A3BIKAX BBICOKOT'O YPOBHS;
- HaBBIKAMH pabOTBl ¢ OQUCHBIMH TPOTrpaMMaMH, TaOJUYHBIMH PENAKTOPAMH, CHUCTEMaMHU
ympasieHus 0a3aMu TaHHBIX, TAKETaMU JJIs1 MATEMAaTUYECKUX BBIYUCIICHUN;
- OCHOBaMH YMCTBEHHOTO Tpy/ia (3allOMHHATh, aHAJIM3UPOBATh, OLICHUBATD).

N3yuenne QuCHUIUIMHBI 0a3upyeTcss HA 3HAHMSX, MOJYYEHHBIX MPU MU3YYCHUH JUCIMIUIAH:
BBICIIIAs MaTeMaTWKa; MH(OPMAIIMOHHBIC TEXHOJOTHUM, MPOTPAMMHUPOBAHUE Ha S3BIKAX BBICOKOTO
ypOBHSL; 00N Kypc HH(POPMATHKHU; BapHAIIMOHHBIE METO/IbI; OCHOBBI YCTPOWCTBA PAKET.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHUS AUCUUILIMHBI:

3.1. 3nanus, npuodpeTaemMbie B X0/1e U3YUeHHUS TUCIUITHHDI

Ne n/m 3HaHus
1. Ponu maTeMaTHYEeCKUX M €CTECTBEHHOHAYUYHBIX HAYK.
2. [lesnn 1 38184 MHKCHEPHOU JICSITEIbHOCTA B COBPEMEHHOW HAYKE U ITPOU3BOJICTBE.
3. CymHocty npodeccun WHKEHepa KaK OOS3aHHOCTH CIYKUTh OOLIECTBY M Hpodeccud,
cIleryst KOJIeKCy Mpo(heCCHOHAILHOTO TIOBEICHHSI.

3.2. YMmeHus, npuodperaemMbie B X0/1€ U3yUeHHS TUCHHUNIHHBI

Neni/in Ymenus

1. CpaBHI/IBaTB PE3YJIbTATHI SKCIICPUMCEHTOB U TCOPETUYCCKUX PACUCTOB, ACIATh HeO6XOI[I/IMBIe
BbIBOAbBI W  MIPOBOJUTH BCpI/I(l)I/IKaHI/IIO MaTEMAaTHYCCKHUX MO}IGJ’IGﬁ u3aciaug s
IMPOTrHO3MPOBAHNA BO3MOKHBIX HCIITATHBIX chyaquI ITpH €TI0 SKCILTyaTalluu.

O6pabarTbiBaTh W aHAJU3MPOBATH PE3YyJbTAaThl HAYYHO-UCCIEAOBATEIHCKONH PadOTHI,
HAXOAWTh SJIEMEHTHI HOBU3HBI B pa3padoOTKe.

IIporHo3upoBaTh M OLEHHBATh TEXHUYECKOE COCTOSHHME KOHCTPYKIMH U COOPYKEHHU
HA36MHBIX KOMILJIEKCOB C Y4€TOM BO3MOJKHBIX aBaPUMHBIX CUTYALIUM.

[IpoBoauth  aHanmu3 W pa3pabarTbiBaTh  MNPEAJIOKEHHS 1O  BOCCTAHOBJIEHMIO
DKCIUTYaTallMOHHOM MPUTOAHOCTH COOPY>KEHHUH.

SA Il R Sl A

Hcmons30BaTh B HpO(l)GCCI/IOHaJ'II)HOI\/JI ACATCIIBHOCTU 3HAHWUA W MCTO/bI, ITOJYYCHHBIC IIPHU
HN3YUCHUHN MATCMATHYCCKUX U CCTCCTBCHHOHAYYHbBIX NUCHUIIINH.

3.3. HaBbIkn, npuodperaemMblie B X0/e M3yYeHUs JUCHUTIMHBI

Ne ni/m HaBrIkn
1. [IpeacrasnsaTe MaTepuabl A1 0QOPMIICHHS TATEHTOB HAa MOJIE3HBIE MOJIEIIH.
2. ['oTOBUTH K MyOIUKAIMK HAyYHbIE CTATHU U O(DOPMIISTH TEXHUYECKUE OTUETHI.
3 KommyHuKaimyu B yCTHOW M MUChbMEHHOUM (hopMax Ha PyCCKOM M MHOCTPAHHOM SI3BIKAaxX
JUISL pEIICHUS 337134 TPO(eCCHOHATBHOM IS TEIbHOCTH.
4, K nmnpuoOpereHHI0O HOBBIX MaTeMaTHYECKUX W E€CTECTBEHHOHAYYHBIX 3HAHUH, C
HCIIOJIE30BAHMEM COBPEMEHHBIX 00pa30BaTeIbHBIX M HH()OPMAIIMOHHBIX TEXHOIOTHHA.

3.4. KomneTeHun, npuodperaemMbie B X0/1€ H3YUYEeHHS TUCIHIIHHBI

Komnerenuun 3HaHuA | YMeHusd HaBrikn
(Ne u3 3.1)(Ne u3 3.2) |(Neus 3.3)
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OIIK-1. [Torumanue 1ieei u 3a1a4 WHKCHEPHOH NeITeIbHOCTH B
COBPEMEHHOW HayKe ¥ MPOU3BOJICTBE, CYIIHOCTH TMPOPECCHH
WH)KEHEpa Kak 00sf3aHHOCTH CIIy>KUTh OOIIEeCTBY M mpodeccud,
caeayst KOIeKCy npo(eccnoHaIbHOTO MOBEACHHUSI.

1,2,3

OIIK-2. ITonumanue posu MaTeMaTHUYECKUX U
€CTeCTBEHHOHAYYHbIX HAayK M CIIOCOOHOCTh K MNPHOOPETEHHUIO
HOBBIX MAaTEMaTHYECKUX M €CTECTBEHHOHAyUYHBIX 3HAHWUH, C
UCIIOJIb30BAHUEM COBPEMEHHBIX 00pa3oBaTeNbHBIX "
MH(GOPMALIMOHHBIX TEXHOJOIMH, CHOCOOHOCTh MCIIOJB30BaTh B
npoeCCUOHATbHON ~ JIEATENbHOCTH  3HAHUS W METOJBI,
MOJTyYCHHBIE npu U3yYeHUH MaTeMaTHYECKUX u
€CTECTBEHHOHAYYHbIX AUCLHUIUIMH (MOyJIei).

1,2,3

OIIK-6. '0TOBHOCTh K KOMMYHHMKAIIUd B YCTHOW W MUCHMEHHOU
(dopmax Ha pycCKOM M MHOCTPAHHOM SI3bIKaX JUIsl peLIeHUs 3a/ayd
poheCCHOHATILHON IEATEIbHOCTH.

1,2,3

2,3 -

IIK-10.  Cnoco0HOCT  MPOTHO3UPOBAaTH W OLICHUBATH
TEXHUYECKOE COCTOSIHME KOHCTPYKLMM M COOPY’KEHUN Ha3E€MHBIX
KOMIUIEKCOB C Yy4Y€TOM BO3MOKHBIX aBAPUNHBIX CHUTYAlMM,
IPOBOJIUTh AaHAJIM3 W  pa3pabarblBaTh MPEJUIOKEHUS 10
BOCCTAHOBJIEHUIO YKCIUTYAaTAIMOHHOM TPUTOJHOCTH COOPYKEHUM.

3,4 1

IIK-11. CnocobGHocTh  00pabaThiBaTh M AHAIU3UPOBATH
pe3ynbTaThl  HAYYHO-MCCIEIOBATEIbCKON  pabOThl, HAaXOAUThH
AJIEMEHTHI HOBHU3HBI B Pa3pabOTKe, MPEACTABIATh MaTePHAIIbI JIIS
oopmieHHs TAaTEHTOB Ha TOJE3HBIE MOJENH, TOTOBUTH K
nyOJIMKAIIMY Hay4YHbIE CTAThU U 0hOPMIISITh TEXHHYECKHUE OTUETBHI.

4,5 1,2,3,4

IK-28. CnocoGHOCTh CpaBHUBATH PE3yJILTATHl SKCIIEPUMEHTOB H
TEOPETUYECKHX PACUCTOB, JeNaTh HEOOXOJMMBIC BBIBOJIBI H
NPOBOANUTH BEPU(DUKAIMIO MATEeMAaTHYECKUX MOJICTCH W3AeIus
IUISl TIPOTHO3MPOBAHMSI BO3MOXKHBIX HEIITAaTHBIX CUTYallUd TIpH

€ro IKCILTyaTaIUH.

4,5 1,2,3,4

4. CTpyKTYpa H coJepKaHue TUCUHILIUHBI (MOAYJIs1)

4.1. Pa3nebl AMCHMIIINH M BUALI 3AHATHH

< Buapl yueOHoii padoThbl, DopMBbI TEKYLIETO
Paznen = BKJIIOYAS KOHTPOJIsI
Ne AUCIUILIAHBI = E CaMOCTOSITEJIbLHYIO PadoTy ycreBaeMocCTH (no
n/n $| @ | CTYNECHTOB H TPYA0EMKOCTh | Hedenam cemecmpa)
zl = (B yacax) dopma
© E[ aexk |npakm| 1a6 | CPC MPOMeKYTOYHOI
ﬁ aTTecTaluu (no
cemecmpam)
1 |Bseaenue. Opranuzauus u wia-| 7 | 1 2 2 5
HHUPOBAHUE IKCIIEPUMEHTAIBHBIX 2
pabor.
2 Ob6ocHoBanue menecoodbpazno- | 7 | 3 2 2 5 KoHxcnekTs! nexnuii
CTH MMOCTaHOBKH 4
JKCIIEPUMEHTA.
3 Bri6op meronma uccnemnoBanus. | 7 5 2 2 5 OTueTsl 110
Martepuan u MacITad MOJIEIH. 6 BBITIOJTHEHHIO
1a00paTOPHBIX paboT
(B 571. BUJIR).




4 | IIpuGops u obopynoBanue. Yc- | 7 | 7 2 2 5 OTtyeTsl 110
TAHOBJICHUE PALIMOHAIILHOM 110- 8 BbInoiaHeHuo CP.
CJIEIOBATEILHOCTU MTPOBEICHUS 1 aTrecranus
OTIBITOB.

5 | O6paboTka 1 aHaIN3 Pe3yJIb- 719 2 2 5 KoHCIeKThI IeKImii
TaTOB, IOTPEILIHOCTH 10
9KCIIEPUMEHTA.

6 | Marematudeckoe 7111 2 2 5 OT4eTsI O
[UTAaHUPOBAHHE SKCIIEPUMEHTA. 12 BBITMIOJTHEHHUIO

1a00paToOpHBIX PaboT

7 | llonuslii dakTopHbIi dkcmepu- 7 | 13 2 2 4 OtyeTsl 110
MeHT. [[poOHbIii  (akTOpHBIN 14 BeImosTHeHHIO CP.
IKCIIEPHMEHT.

8 Meton kpyrtoro BocxoxknaeHus | 7 | 15 2 2 4 2 arrecrauus
10 MOBEPXHOCTHU OTKJIMKA. 16
3auer 7 2 Bormnpocsl k 3adety
Bcero - 16 - 16 | 40

4.2. Coaep:xkaHue pa3jejioB Kypca

Ne Pa3nes 1MCIUILIMHBI 3HaHudA YmMmenus HaBriku

n/m (Homep u3 (Homep U3 (HoMep u3

3.1) 3.2) 3.3)

1 |BBenenue. Opranusauuss M IUIAHUPOBaHHE 1,23 3 1
JKCHEPUMEHTAJIBHBIX PaldorT. 3agauu >SKCHepu-

MeHTa. Bunabl skcnepumMentoB.  [lapamerpsl,
dakropsl, kputepun, Moaenu. [Ipunsarue pemeHmit
nepe]] TUIAHUPOBAHHUEM.

2 O0ocHOBaHMe 1ETecO00PA3HOCTH NMOCTAHOBKH 1,2,3 2,3 1,2
ykcnepuMenTa.  CraTucThUdeckas  IIpOBEpKa.
['unote3bl. Kputepuu cornacus.

3 Bri0op metona mucciaenoBanusi. Martepuaa u 2 1,2,3,4 1,2, 3
MacmTad Mmoaeau. J[MciepCHOHHBIN, KOppesiu-

OHHBIH, PETPECCUOHHBIN AHAJIU3BL.

4. |Ilpubopsl W o0OpyaOBaHHE. YCTAHOBJIEHUE 1 2,3,4 1,3
PALMOHAJILHOM 10C/Ie10BATEILHOCTH TPOBe/ie-

HHS ONBITOB.

5. | O0paboTka U aHAJIU3 Pe3yJIbTATOB, 2 1,234, 1,3
MOTPEeIHOCTH IKCIEPUMEHTA. 5

6 MaremaTu4eckoe IUIAHHUPOBaHUE  JKCIEPH- 1 1,234, 1,2,3,4
MeHTa. MaremaTrdecKasi MOJIeNTb DKCIIEPHMEHTA. 5

7 Hoaublii paxkTopHbIi 3KcHepuMeHT. [poOHbIH 1 2,3,4,5 1,2,3,4
(akTopHbIi 3xcniepuMeHT. Bo3BpalieHue Haszan.

Br160op peruiuk.

8 MeToa KPpyTOro BOCXO0KI€HHUS 10 MOBEPXHOCTH 2 2,3,4,5 1,2, 4

OTKJIMKA.

4.3. IIpakTHYEeCKUX 3aHATHI Y4eOHBIM MJIAHOM He MPEeTYCMOTPEHO

4.4. HaumeHoBaHHe TeM JIA00OPATOPHBIX PadoT, UX coiep:KkaHHe H 00beM B yacax

|N9

| Ne paznena |

HaumeHnoBanue n1adopaTopHoii padoThI

| Tpynoewm |
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n/n JTUCIUIIINHBI -KOCThH
(uac)

1 1 Opranuzanys ¥ IJIaHUPOBAaHUE IKCIIEPUMEHTAIBHBIX Pa0OT. 2
3aaHue: CIJIaHUPOBATh AKCIIEPUMEHT

2 2 OO6ocHOBaHHE 11€JIECO00PAa3HOCTH MOCTAHOBKH SKCTICPUMEHTA. 2
3aganue: 00OCHOBATH I1€JIECOOOPA3HOCTh CIUIAHWPOBAHHOTO
HKCIIEPUMEHTA

3 3 Bre16op merona uccnenoBanus. Marepuan U MacmTad MOJICTH. 2
3ananue: pa3paboTaTh MOJIEIb SKCIEPUMEHTA

4 4 [Ipubopel u oOopyaoBaHuE. YCTAHOBJIEHHUE PALMOHAILHOM 2
MOCJIEI0BATEILHOCTH MPOBEACHUS OIBITOB.
3a/laHue: IPOBECTH SKCIEPUMEHT

5 5 O6paboTka u aHaIN3 pe3yIbTaTOB, MOTPEITHOCTH 2
HKCTIIEPUMEHTA.
3amanue:  oOpaboTarb  pe3ylnbTaThl W HOTPEIIHOCTU
IPOBEICHHOTO YKCIIEPUMEHTA

6 6 MareMaTrnyeckoe TUIaHUPOBAHKUE SKCIIEPUMEHTA. 2
3amanue: TPUMEHHTH METOJA MaTeMaTHYeCKOTO IJIAaHWPOBAHUS
HKCIIEPHMEHTA

7 7 [Tonnplli  ¢akTOpHBIA 3KcrepuMeHT. J[poOHbI  (akTOpHBIH 2
OKCIIEPUMEHT.
3ananue: NpUMEHUTH (haKTOPHBIN SKCIIEPUMEHT

8 8 Metoa KpyTOro BOCXOKACHHUS IO IOBEPXHOCTH OTKIIHKA. 2
3aanue: IPUMEHUTH METOJ KPYTOTO BOCXOXKICHHUS

Bcero 16

4.5. Pexomenayembie 00pa3oBaTe/ibHbIe TEXHOJIOTHU

Jlnst ipopabOTKM M 3aKpervieHusl JIGKIIMOHHOTO MaTepuana 1o auctuiuHe «llmanupoBanue
OKCIIEPUMEHTa» MPUMEHSIOTCS TPAIUIIMOHHBIE TEXHOJOTHH (M3J0XKEHHE JEKTOPOM MaTepuana) U
WHTEPAKTUBHBIE TEXHOJIOTUU:

TexHogorua

1. I/IH,Z[I/IBI/II[yaJ'IBHHe 3aJaHus Ha na60paT0pHHe N CaMOCTOATCIIBHBIC pa6OTBI

2. 3ammTa OT4eTa 10 CaMOCTOSITEIILHBIM paboTaM C JIOKJIAJIOM M MPEe3eHTAIUEH

3. MznosxeHue JIEKTOPOM MaTepuaia ¢ TOMOIIbI0 HHPOPMAITMOHHBIX TEXHOJIOTHI U TPOrPaMMHBIX
OHJIAWH - cpex

5. Copep:kaHue CcaMOCTOSITeIbHOH padoTbl oOyyawmmxcs. OLeHOYHbIE CpeaCTBA UIA
TeKyllero KOHTPOJISI YyCNeBaeMOCTH, INPOMEKYTOYHOH aTTrecTallid IO HTOraM OCBOEHMS
AUCHUIINHBI

5.1. Conep:xanue caMoCTOsITeIbHON PaGoThI

Ne Paszpnen HanMenoBaHue Tem Tpynoem
n/n AMCHHILIMHBI Ha 3aganHy1o Temy BBINIOJTHHUTE pedepat/ KOCTh
JA0KJIAJ / mpe3eHTaIUuI0 (uac)

1 Beenenne. Opranuzanus u 1ianHu- | Opranuzanus u IUTAHUPOBAHUE 5
poBaHue AKCIIEPUMEHTAIBHBIX | IKCIIEPUMEHTATBHBIX PaOOT.
pabor. Knaccudukanus MeTol0B IUIaHUPOBAHUS

JKCIIEPUMEHTOB

2 O6GocHoBanmne 1enecoodOpazHoctu | OOOCHOBaHUE 11€7ECOO00PA3HOCTH TIOCTa- 5

IIOCTaHOBKH 3KCIIEPUMEHTA. HOBKM dKcmepumeHTa. Knaccudukamms




METOJIOB 0OOCHOBaHHMSI 1[€71€CO00pPa3HOCTU
MIPUMECHEHHSI SKCIIEPUMEHTOB
3 Beibop wmetoma  uccnenoBaHus. | BeiOOp MeToaa MccieI0BaHUs. 5
Marepuan u MacmTab MOJICIH. Krnaccudukanus MeETOIOB HCCIEAOBAHUS
KU3ZHEHHOTO UKJIa TEXHUYECKUX
00BEKTOB
4, [TpuGops! 1 06opyaoBanue. Ycra- YcraHoBIeHUE pallMOHATIBLHOM 5
HOBJICHHE PAlIMOHAILHOM MOCIIEI0- | TOCIEA0BATEIHHOCTH MPOBEACHUS OTIBITOB.
BaTEJIbHOCTH MPOBEACHHS OIBITOB.
5. O6paboTka u aHanu3 pe3yabTaTtoB, | OOpaboTKa M aHAJIU3 PE3yJIbTATOB, 5
MOTPEITHOCTH YKCIIEPUMEHTA. MOTPEIHOCTH YKCIIEPHUMEHTA.
Knaccudukanus BU0B MOTPEIIHOCTEH
HKCIIEPUMEHTOB ¥ METOJIOB UX OIIEHKHU
6 Marematuueckoe miaHupOBaHUE Matemaruyeckoe niaHupOBaHUE 5
IKCIICPHMEHTA. IKCIICPHMEHTA.
7 [Tonublil pakTOpHBINA SKCIEPUMEHT. | DAaKTOPHBIN SKCIIEPUMEHT. 4
JpoOusiii hakTopHBIH SKcriepuMeHT. | Kinaccudukanust pakTOpHBIX SKCIIEPIMEHTOB
U TIOPSIIOK X PUMEHEHUsI
8 MeTon KpyTOro BOCXOXKIEHHUS 1O | MeTol  KpPyTOro  BOCXOXKICHHUS IO 4
MOBEPXHOCTH OTKIIMKA. MOBEPXHOCTH OTKIIMKA.
[Topsimok MPUMEHEHHSI METOJa KpPYTOTro
BOCXO0>KJICHUS IO MIOBEPXHOCTH OTKJIMKA HA
KOHKPETHOM IIPHMEpE
KonTtposb 2
HTtoro 40
5.2. OueHoYHBIe CpeACTBA, UCIONb3YEMble [JIsI TEKYIIEr0 KOHTPOJS YCIEBAeMOCTH H

MMPOMEXKYTOYHON aTTECTAIIMH OOYYAIOIIMUXCS 10 UTOTaM OCBOEHUS TUCIHUIUIMHBI, UX BUABI U (DOPMBI,
TpeOOBaHUS K HMM U IIKajdbl OLIGHWBAaHWS NpPUBEJIEHBI B MPUIIOKEHHH K paboueld mporpamMme
TUCHUTITUHB «DOH/ OIICHOYHBIX CPEACTB Mo guciuiuinHe «l[lmanupoBaHue HKCIIEPUMEHTa»,
KoTOopoe 0(OpMIICHO B BUJIE OTAEIHHOTO IOKYMEHTA.

6. YueOHO-MeTOAMUECKOE U HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIHIIJINHBI:

a) OCHOBHasI JIMTEPATypPa

Ne m.m

HaumeHoBaHMe KHUTH

Ton
H31aHuA

1.

OKCIIEPUMEHTa [ DJIEKTPOHHBIN

117

C.- Pexum

Kosemr A. A. I/IH)I(CHepHLIe ACIICKTbl MAaTCMAaTUYCCKOT'O IINIAHUPOBAHUA

pecypc]: monorpadus.- JKenesHOTOpCK:

Cubupckas noxapHo-cniacatensHas akajgemus ['TIC MYUC Poccun, 2017.-
JocTyna
http://www.iprbookshop.ru/66909.htmi

1o JIOTUHY u HapoJIo:

2017

[OneKTpoHHBIM  pecypc]:

Tuxob6aes, B. M. Maremarnueckue MOAeNU IJIAHUPOBAHUS U yMIpPaBICHUS
yuebHoe
3akoHOBeAcHHs W ympasienuss BITA, 2018.- 138 c.- Pexxum poctyma 1o
JoTuHY ¥ napoito: http://www.iprbookshop.ru/78623.html

nocobue.- Tyma:  Hucturyt

2018

[TeTepOyprexuit

[InanupoBanue u 00pabOTKAa AKCIEPUMEHTOB [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue /B.JI. Topoxos,
rocyAapCTBEHHBIN
yausepcurer, 3bC ACB, 2016.- 88 c.- Pexum pocryna mo JOTMHY U
napoJtio: http://www.iprbookshop.ru/63623.html

B.B. Hammun.- CII6.: CaHkt-
APXUTEKTYPHO-CTPOUTEITHHBIN

2016

OCHOBBI IJTaHUPOBAHUA

SKCIICPUMCHTAJIbHBIX HCCIIeTOBaHUM

2016
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http://www.iprbookshop.ru/66909.html
http://www.iprbookshop.ru/78623.html
http://www.iprbookshop.ru/63623.html

[DnekTpoHHbIl pecypc]: yudeOHoe mocobome /M.JI. IlycrtpoBa, A. B.
®dadypun.- Kazanb: KaszaHckuii HaIMOHAJIBHBIN  HCCIEIOBATEIHCKUI
TEeXHOJIOTHYeCcKui yHuBepcutet, 2016.- 84 C.- Pexxum qoctyma mo JIOTHHY U
napoJito: http://www.iprbookshop.ru/62523.html

CarmeeB JI. M. OcHOBBI Hay4yHBIX HCCJIEIOBaHUWA, OpraHU3alUs U
IUTAHUPOBAHKE IKCIEPUMEHTa [DIEKTPOHHBINA pecypc]: yueOHoe mocobue.-
Kazans: Ka3zancknii HarmoHAJIbHBIA HCCIEIOBATEILCKUNA TEXHOIOTMUECKUN
yauBepcuteT, 2016.- 324 C.- Pexxum gocTyma 1o JIOTUHY W MAapoJIo:
http://www.iprbookshop.ru/79455.html

2016

CratucTuyeckue MeToIbl O0pal0OTKM, IIJIAHWPOBAHUS  HHKCHEPHOTO
SKCTIIEpUMEHTa [DJIEKTPOHHBIN pecypc]: ydeOHoe mocobue /coct. A.M.
EmenbaHoB [u ap.].- brnarosemeHck: JanbHEBOCTOUHBIN TOCY1apCTBEHHbBIN
arpapubiii  yauBepcuteT, 2015.- 93 c.- Pexum noctyma 1mo JOTHHY U
napoJtio: http://www.iprbookshop.ru/55912.html

2015

0) 10MOTHUTEIbHAS JTUTEpPaTypa

Ne m.m

HanMeHoBaHHe KHUTH

Ton
H3aaHus

1.

OcHOBBl Hay4yHBIX HcchenoBaHuid. OpraHuzamuss ¥W  IUIAHUPOBaHUE
SKCIIEpUMEHTa [DNeKTpOHHBINH pecypc]: yuebHoe mocobue / P.I'. Cadun,
A.W. UeanoB, H.®. TumepOaen.- Kazanp: KazaHCkuii HaMOHAIBHBIHA
UCCIIEeIOBATENLCKUI TEXHOIOTHUecKuil yHuBepcuteT, 2013.- 154 c.- Pexxum
JOCTYIIA 110 JIOTHHY U mapoutio: http://www.iprbookshop.ru/62219.html

2013

Teopust mnanupoBaHus MHOTO(GAKTOPHBIX SKCIEPUMEHTOB [DIEKTPOHHBIN
pecypc]: yuebnoe mocobue /A.D. boitko, M.H. Boponkosa.- benropon:
benropoackuii rocy1apcTBEHHbI TEXHOJIOTMYECKUN yHUBEpcUTeT um. B.T.
IllyxoBa, ObC ACB, 2013.- 73 C.- PexxuM noctyma 1o JIOTHHY H ITapoJIio;
http://www.iprbookshop.ru/28403.html

2013

[InanupoBanue W opraHu3als HKCIEPUMEHTa [DJIEKTPOHHBIN pecypc:
npaktukyM /coct. W. A. JlenuBkuna.- HoBocubupck: HoBocuOupckuit
roCyIapCTBeHHBIN arpapubiii yauBepcuteT, 2012.- 60 .- Pexxum moctyna mo
JoruHy M napoio: http://www.iprbookshop.ru/64760.htmi

2012

B) IpOrpaMMHOe odecriedeHne TN CHUNIHHbI

1. Microsoft Office 2016.

2. OpenOffice.

3. SMathStudio.

4. Microsoft Visual Studio Community 2017;

r) yueOHO-MeToANYecKoe obecnevyeHne JUCIUTIHHBI

1. IlmanupoBanue >Kcriepumenta:; meto. ykas. /H.H. Xpucanos. — Camapa; Camap. roc. TeXH. YH-T,
2016. - 40 c. [D7eKTpOHHBIH pecypc]: pekKuM J10CTyna — CBOOOIHBIH:
http://vt.samgtu.ru/%2Fattachments%2Farticle%2F235%2F XpucanoB_[lnannposanne skcrnepumenta.pdf.
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http://www.iprbookshop.ru/62523.html
http://www.iprbookshop.ru/79455.html
http://www.iprbookshop.ru/55912.html
http://www.iprbookshop.ru/62219.html
http://www.iprbookshop.ru/28403.html
http://www.iprbookshop.ru/64760.html
http://vt.samgtu.ru/%2Fattachments%2Farticle%2F235%2FХрисанов_Планирование_эксперимента.pdf

2. E.B. Ky3nernoBa MaTtemaTnyeckoe IIaHUPOBaHUE DKCIIEPUMEHTA. [ DIEKTPOHHBIN pecypc|: pexum
J0CTyTa — CBOOO/THBIH:

http://pstu.ru/files/file/adm/fakultety/kuznecova_e_v__matematicheskoe planirovanie eksperimenta.
pdf.

3. [lnanupoBanue U opraHu3anus dKcrepuMenTa: npakTukym/ HoBocuO. roc. arpap. yH-T. buosnoro-
TexHonor. ¢ak-t; coct. M. A. JlenuBkuna. — HoBocubupck, 2015 — 54 c. [DnexTpoHHBIH pecypc]:
pekuM roctyma cBoboaubii hitps://yadi.sk/i/-RsmZjokG-JOVa.

4. AH. Taiiganun, C.A. EdpemoBa IlpumeHeHuss NOJTHOTO (aKTOPHOTO SKCIEPUMEHTa IpH
MIPOBEICHUH HCCIIE0OBAHUM. [DICKTPOHHBIN pecypc]: peKUM T0CTyIa — CBOOOTHBII:
http://lit.vstu.ru/ucheba/Metodiki/pfe.pdf.

5. SBopckuii B.A. IlmanupoBaHMe€ HAy4YHOTO SKCIIEPUMEHTa W 00pabOTKa SKCHEPHUMEHTAIBHBIX
TaHHBIX. [ DJIEKTPOHHBINA pecypc]: PeKUM JOCTYIa — CBOOOTHBIH:
https://mipt.ru/dbmp/upload/d32/experiment_2011-arphlf430d3.pdf.

1) 2J1eKTpoHHbIe UHTEpHET - pecypchl

1. A6omenuk T.II. Metogonorus miaHUPOBaHUS SKCIEPUMEHTA. [DIEKTPOHHBIN pecypc]: pexum
nocTyma cBoboaubIi hitp://window.edu.ru/resource/562/74562/files/ulstu2011-115.pdf

2. PebpoBa WM.A. IlnanupoBaHue OSKcCIepuMeHTa. [DJNEKTPOHHBIA pecypc]: pexuMm AocTyna
cBobousbIi http://bek.sibadi.org/fulltext/EPD38.pdf

3. KysznenoBa E.B. Marematuyeckoe IUIaHHPOBAHUE SKCIEPUMEHTA. YUeOHO-METOAMYECKOE
nocobue. — Ilepmb: Ilepm. roc. TexH. yH-T, 2011 — 35 c. [DnekTpoHHBIN pecypc]: peKUM T0CTyHa
cBoOoansIi https://yadi.sk/i/zZ1igMuGJDrEorQ

1. MaTepI/IaJIbHO-TeXHH'leCKOC o0ecneueHue JAUCHHUIIIIMHBI

NeNe | HaummeHoBaHMe 000pYT0BAHHBIX YUEOHbIX KAOMHETOB, 00HLEKTOB JIJI IPOBEIeHUs] 3aHATHM ¢
n/n nepe4YHeM OCHOBHOI'0 000PyA0BAHMA

Aymutopuss Ne205a. HWmennas nabGoparopusi AO «BoOTKHHCKHII 3aBOI» KOHCTPYKTOPCKO-
1 TEXHOJIOTHYECKOH IOArOTOBKU mpou3BoiacTBa. OOopynoBanue: IlapTel, cronm mpemnomaBaTess.
WnrepaxtuBHbii kKoMiutekT: CS-IR-89T + TH682ST + CS-PRS-14W. HoytOyk. Kommbrorep - 12
HIT.

Aymutopust Ne219. Mmennas naGopaTopusi KOHCTPYWPOBaHHS W TPOCKTUpOBaHUs pakeT AQO
2 «BotkuHckwuii 3aBoa». Obopynosanue: IlapTel, cTon npenoaasatens, 1ocka ayauropHas. HoyTOyk.
Kommnetorepsl - 13 wt. TeneBuzop. Crenn (HarssiiHoe mocooue).

3 Aynutopust Ne221. JlabopaTopus WHPOpPMAIMOHHBIX TexHonorud. O6opyaoBanue: IlapTel, cTox
npenojaasaresis, nocka ayautopHas. Kommiekr Arduino Ha 7 pabounx mect. Kommbrorepsl - 13 mir.
Ayautopust Jisl CaMOCTOSITEIHbHON PabOThI 00YUarOIIEerocst - YUTATbHBIN 3271 BOTKHHCKOTO
dunnana PT'BOY BO «MxkI'TY numenu M.T. KanaminukoBay

12


http://pstu.ru/files/file/adm/fakultety/kuznecova_e_v__matematicheskoe_planirovanie_eksperimenta.pdf
http://pstu.ru/files/file/adm/fakultety/kuznecova_e_v__matematicheskoe_planirovanie_eksperimenta.pdf
https://yadi.sk/i/-RsmZj0kG-J0Vg
http://lit.vstu.ru/ucheba/Metodiki/pfe.pdf
https://mipt.ru/dbmp/upload/d32/experiment_2011-arphlf43od3.pdf
http://window.edu.ru/resource/562/74562/files/ulstu2011-115.pdf
http://bek.sibadi.org/fulltext/EPD38.pdf

JIMCT YTBEPKJAEHUS PABOYEN ITPOI'PAMMBI TUCIIATLINHBI

Pa6ouas nmporpaMma UCIHIUIAHEI YTBEPXK/ICHAa Ha BeJIeHHE y4eOHOro mporecca B ydeOHOM roy

HA YYEBHBII I'OJ

VueOHEIH rox «CornacoBaHo»:
3asexyromui kadenpoii, orBeTcTBeHHOM 3a PI1/]
' (moxmuce, nara):
; U wtwenul; wem (% — Ypassaxmens Pk -
20182019 - 7 X
s (3uctrtrnew s jem — Ypmtaxmus P# .
2019-2020 G~ Yamay o
2020-2021
2021-2022
2022-2023
2023-2024
2024-2025
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Jucr YTBEPKACHUA paﬁoqeﬁ nporpaMmbl THCHUILJIMHBI HA y‘leﬁHblﬁ roa

Pabouas nporpamma aucuuiuinael «IlmaHupoBaHue SKCIEpUMEHTa» YTBEPK/ICHA HA BEACHUE
y4eOHOro npolecca B yueOHOM rofy:

«CornacoBaHo»:
YueOHbIit 3aBeAyrOIHi Kadenpoi,
rox oTBeTcTBEeHHOM 3a PII/]

(monmuck U gata)

2018- 2019

2019- 2020
2020- 2021
2021 —2022
2022 - 2023
2023 - 2024
2024- 2025




MHNHOBPHAYKHN POCCHUA

denepanbHOE rocyIapcTBEHHOE OI0/pKETHOE (eiepaibHoe 00pa30BaTeNbHOE YUPEXKICHHE
BbICIIET0 00pa30BaHMs
«M»)eBCKUil TOCYIapCTBEHHBIN TeXHUYECKU yHuBepcuteT uMenn M. T. KanamHukoBay
(®I'bOY BO «MxI'TY umenn M.T. Kanantaukoay)
BotkuHckuii punnan

Ka(bezma PakeTocTpoeHus

(HaumMeHoBaHKe Kadeapbr)

YTBEPXIEH

Ha 3acelaHuy Kadeapsl
« 20 » 04 2019r., mpotokoi Ne §

3aBenyromuii kadenpoit
(ﬁZ’z e Vpasbaxtun @.A.

/ (moanuch)

®OHJI
OLIEHOYHBIX CPEJICTB

MO JUCHUTIJINHE

IIJIAHUPOBAHME DKCIIEPUMEHTA

(HaUMEHOBaHUE JTUCIUILTHHBI)

24.05.01 IPOEKTUPOBAHUE, MPOU3BOJICTBO U DKCILUIYATAIIUS PAKET U PAKETHO-
KOCMUYECKHUX KOMILIEKCOB

(udp ¥ HaUMEHOBaHKE HAPABJICHUS/CIEMATBHOCTH HAMMEHOBAHUE TUCIIUIIINHBI)
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[Tacopt

(OH/1a OLIEHOUHBIX CPEICTB
1O JMCIUTUINHE

IIJTAHUPOBAHUE SKCHEPUMEHTA

Ne | Kourposmupyembie pasaesnnt (Tembl) | Koa KoHTpoaupyemoii HanMeHOBaHHE OLICHOYHOI'0
n/n M CHHTIHHBI KoMIeTeHInH (MIH ee cpe/cTBa
YacTH)

1 |Bsenenue. Opranuzanus u OIIK-1, OIIK-6 Bonpocsl/ 3a1a4n 1o
TJIAHUPOBAHHUE OIIK-2 JIEKIIMOHHOMY/
IKCIIEPUMEHTAILHBIX Pa0oOT. 1a00paTOpHOMY MaTepuaTy

2 | ObocHOBaHME I1€7I€CO00PA3HOCTH OIIK-2, OIIK-6 Bomnpocsl/ 3agauu o
MMOCTAHOBKH JKCIIEPHMEHTA. JCKIIMOHHOMY/

71a00paTOpHOMY MaTepUay

3 | Beibop wMeroma  McclieqoBaHUS. IIK-10 Bomnpocsl/ 3agauu 1o
Matepuan u MacmTad MOJIENH. IK-11 JEKITHOHHOMY/

1a00paToOpHOMY MaTepuay

4 | [Tpubops u 0o0opyl0BaHHE. IK-10 Bomnpocsl/ 3aga4n mo
YcraHoBleHHE palMOHAIbHOM] InK-11 JEKIUOHHOMY/
MOCTIEIOBATEIBHOCTH  TPOBECHHS 1a00paTOpHOMY MaTepuary
OTIBITOB.

5 | ObpaboTka u aHaIM3 Pe3yJbTATOB, MK-10 Bormpockl/ 3agauu o
MTOTPEUTHOCTH SKCIIEPUMEHTA. IIK-11, IIK-28 JEKIUOHHOMY/

71a00paTOPHOMY MaTepuany

6 | MaremaTudeckoe IJITAHUPOBAHUE] MK-10 Bomnpocsl/ 3agauu 1o
JKCIIEPUMEHTA. MK-11, ITK-28 JEKIMOHHOMY/

1a00paToOpHOMY MaTepuay

7 | Ilomubrit (aKTOPHBIA SKCIIEPUMEHT. MK-10 OT4YeT Mo CaMOCTOSITEIbHBIM
JIpoOHbIN (haKTOPHBII SKCIIEPUMEHT. IIK-11, ITIK-28 U 1abOpaTOpHBIM paboTaM B

JJICKTPOHHOM BHJIE
8 | Meton KpyTOro BOCXOKIEHHS IIO IIK-28 Bormpock! 1 3aiaun k 3a4eTy

IOBCPXHOCTHU OTKJIMKA.
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1. 3a4eTHO-IK3aMEeHAIIMOHHbIEC MATEPHAJIBI.

IlepeyeHb KOHTPOJIBLHBIX BONPOCOB /1JIsl IPOBEPKU OCTATOUYHBIX 3HAHUI U I
NpoBeJeHUS 3a4eTa.

. Opranu3anys 1 MJIaHUPOBAaHUE FKCIIEPUMEHTAIBHBIX Pa0OT.

. 3a1a4M dKCIIEpUMEHTA.

. Bunsl skciepuMeHToB.

. [TapameTpsl, paxTOpHI, KPUTEPUHU, MOJIEIIH.

. [IpunsTHE peleHnii nepes MIaHuPOBaHUEM.

. ObocHOBaHME 11€71€CO00Pa3HOCTH IOCTAHOBKHU IKCIIEPUMEHTA.
. Cratucruyeckas mpoBepKa.

. 'unotessl.

. Kpurepuu cornacusi.

. Betbop merona uccienoBaHusl.

. Matepuan u Maciitab MOJIEIH.

. JlucriepcuoHHBIN aHau3.

. Koppensiimonnsiii aHanus.

. Perpeccuonnslii ananus.

. YCTaHOBIIEHNE PALIMOHAIIBHOM IIOCIIE0BATENIBHOCTH IIPOBEACHUS OIIBITOB.
. O6paboTka 1 aHaNKU3 pe3yIbTaTOB.

. [lorpemHxocT 3KcrepuMeHTa.

. Marematuueckoe MjIaHupOBaHUE IKCIIEPUMEHTA.

. Maremarnueckast MOJIEIIb SKCIIEPUMEHTA.

. [TonHbIi PaKkTOPHBIN YKCIIEPUMEHT.

. ApoGHBIi (aKTOPHBIN SKCIIEPUMEHT.

. Bo3Bpamienue Hazaa. Beioop peruiuk.

. Meroa KpyTOro BOCXOKIEHUS 110 IOBEPXHOCTH OTKJIMKA.

B By3e nelicTByeT OaIbHO-pEHTHHIOBAs CCTEMA.

Jna arrecrauuu (1- 1 2-i) NpOBOAUTCS NMpOBEpKa KOHCIEKTAa JIEKIUH W OTYETOB IO
71a0opaTOpHBIM paboTaM (B 3JIEKTPOHHOM Bue). s yBenTuueHus: KoinuyecTBa 0aioB, o BEIOOPY
erno/IaBaTesisi, JOTOJHHUTENIbHAS aTTecTalus (IIPOBEpKa YCBOCHHBIX 3HAHWN) 00yYarolerocs

MOKET MMPOXOAUTH B BUJC YCTHOI'O OIIPpOCa, TECTAa UJIU MMUChbMEHHOM KOHTpOJ’ILHOfI pa6OTLI.

2. ®oHJ TECTOBBIX 3aJJaHUM

Tect Nel. (* - npaBuibHBIIT OTBET)

Bomnpoc 1. Co3npanue moaenu. ..

1)
2)
3)

>k.’:‘lKT, HGO6XOJII/IMBII>1 IIpH aHaJIM3€ U CUHTE3€ CJIOKHBIX CUCTEM;
KOHEUHBIM aKT IIpU aHAJIN3EC CJIIOKHBIX CUCTEM;
KOHEYHBIN aKT IIpU aHAJIN3E CIIOKHBIX CUCTEM.

Bomnpoc 2. Moaens —

1)
2)
3)

LIeJIb UCCIIEI0BATENS;
*UHCTPYMEHT U1 IPOBEICHUS UCCIIEJOBAHUM;
*MUHCTPYMEHT dKCIIEpUMEHTA.

Bonpoc 3. DkcrepuMeHT 10JIKEH ObITh ...

1)
2)
3)
4)
5)

MOJTHBIM;

TOYHBIM,;

*uH(pOpPMAaTHBEH;

JIOCTOBEPHBIM;

MOCTABJICH MPUEMIIEMBIM CIIOCOOOM.

Bompoc 4. DxcriepuMeHT A0KEH YIOBIETBOPATS ...

1)
2)

*IKOHOMHUECKUM OTPaHUUYCHUSM;
*BpeMEHHBIM OI'PaHUYCHUSIM;



3) parmoHAIbHBIM TIJIaHAM;
4) onTUMAJIbHBIM TIaHAM.

Bomnpoc 5. Moaens co3paercs s ...

1) HabnroaeHNI;

2) *mpoBeeHHs Ha HeW SKCIIEPUMEHTOB;
3) peasiuzanui.

Bomnpoc 6. lns opranu3zanuy 3KCEpUMEHTOB HanboJiee BaKHO CIIEyIoLIee:

1) *mpocToTa MOBTOPEHUH YCIIOBHI SKCIIEPUMEHTA,;

2) JDOCTHKEHHE NMPHUEMIIEMOT0 KOMIIPOMHUCCA MEXAY MAaKCUMyMOM HHGOpPMAalUd U MHUHUMYMOM
3aTpar pecypcos;

3) *1erkocTh U3MEHEHUsI YCIOBUI MTPOBECHUS IKCIICPHMEHTA,;

4) *HCKIIOYEHHE KOPPEISIMA MEXIY MOCIEeI0BATEIbHOCTSIMU JaHHBIX, CHUMaeMbIX B IpoIiecce
9KCHEPUMEHTA C MOJETbIO;

5) *onpezneneHneM BpEMEHHOTO HHTEPBAJIa UCCIICAOBAHUS MOJIEIN.

Bonpoc 7. KomnbroTepHblil 9KCIEPUMEHT

1) sBisercs CpeACTBOM JOCTHXKEHMSI IPUEMIIEMOr0 KOMIIPOMHCCA MEXKIY MaKCHUMyMOM
uH(pOpMallii 1 MUHUMYMOM 3aTpaT pecypcoB;

2) *mpencraBisieT COOOH MpOIECC HMCIOIB30BAHUS MOJEIW C IIENbI0 TOJYYCHHsS W aHalu3a
MHTEPECYIOIIeH nccienoBaTesns HHGOpMaIMi O CBOMCTBaX MOJICIHPYEMON CUCTEMBI.

Bompoc 8. [1nan sxcriepumenTa onpeesser:

1) *00beM BBIYHCIICHHI Ha KOMIIBIOTEPE;

2) cokparmieHue oOIIero BPEMEHHM MOJCIHPOBAHUS MPHU COONIOACHUU TpeOOBAaHWU K TOYHOCTH U
JIOCTOBEPHOCTH PE3yIbTaTOB

3) *nopsI0K NpOBEIEHUS BHIYACICHUH Ha KOMIIBIOTEPE;

4) yBenuueHue nH(GOPMATUBHOCTH KaX10T0 HAOIIOACHNUS;

5) *crocoObl HAKOIUIEHUS U CTAaTUCTUYECKON 00pabOTKH pe3ysIbTaTOB MOJECINPOBAHHUS.

Bomnpoc 9. [TnanupoBaHue 3KCIEPUMEHTOB UMEET CIIETYIOIIUE LIETH:

1)* cokparmieHue 0011ero BpeMEHU MOJICTUPOBAHUS MPU COONIOACHUN TPEOOBaHMI K TOYHOCTH U
JIOCTOBEPHOCTH PE3YJIbTATOB;

2) nmpoBeJieHNE BHIYMCIEHUN Ha KOMIIBIOTEpE

3)* yBenuueHue nH(GOPMATUBHOCTH KaX10T0 HAOIIOICHHUS;

4)*co3anue CTPYKTYpHON OCHOBBI MPOIIECCa UCCIICIOBAHNS,

5) HaKoOIUIeHUE Pe3yIbTaTOB MOAEIUPOBAHHUS.

Bompoc 10. Bech komruiekc NeWCTBHI MO TUTAHUPOBAHUIO SKCIEPUMEHTA Pa3JEsioT Ha JIBE
CaMOCTOsITeNIbHbIE ()YHKIIMOHAIbHBIE YACTH:

1) *cTpaTernyeckoe MiIaHUPOBAHUE;

2) *TaKTHYeCKOe IUIAHUPOBAHHE;

3) uHbOopMaIIMOHHOE TJIAaHUPOBAHUE;

4) noru4eckoe IIaHUPOBAHHUE.

Tect Ne 2

Bonpoc 1. O6bekTaMu cTpaTernyeckoro MIaHUPOBAHHUS SBISIOTCS:
1) KOHCTaHTBI;

2) * BBIXOJHBIE IEPEMEHHBIE;

3) * OTKJIMKH, peaKlnH, SK30T€HHbIE IEPEMEHHBIE;

4) ynpasisoLue IEPEMEHHBIE;

5) * BXOJHBIC IEPEMEHHBIC;

6) * bakTOpBl, 3HOO2eHHbIe IEPEMEHHBIC;

7) * ypoBHU (HhaKTOPOB.

Bomnpoc 2. [1epBoii npoGiieMoid, perraeMoii mpu CTpaTerH4eCcKOM IIJIaHUPOBAHUM, SIBIISETCS ...
1) * BeIOOp OTKIIMKA (pEAKIIHH);
2) BBIOOD LI UCCTICIOBAHUS;
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3) BEIOOp BpEMEHHU OTBETa CUCTEMBI Ha 3aIpoc.

Bonpoc 3. Bropoii mpobaemoii cTpaTernyeckoro miaHupOBaHUs SABISETCS ...

1) yncna GaxkTopoB, BIUAIONINX Ha pabOTy MOJIETUPYEMOT0 00BEKTa

2) * BBIOOp (ompedenenue) CyMECTBEHHBIX (DAKTOPOB M WX COUYCTAHWM, BIMSIONIMX Ha paboTy
MOJIEIHPYEeMOro 00beKTa;

3) pUTMUYHOCTD NMOCTABOK KOMIUICKTYIOIIUX.

Bonpoc 4. IIpunnun Iapeto:

1) *20% ¢axropos omnpenenstor 80% CBONCTB CHCTEMBI,

2) HaZ0 YMETh BBLIETSAThH CYLIECTBEHHBIE (DaKTOPBHI;

3) *80% daxTopos omnpenensitotT 20% CBOWCTB CUCTEMBI;

4) riyO0oKO U3y4aTh MOJICTHPYEMbIi OOBEKT U MPOTEKAIOIINE B HEM IIPOIECCHI.

Bonpoc 5. @akTopsl MOTYT OBITS ...
1) TouHBIMY,

2) MOJHBIMY;

3) *KoNMMYeCTBECHHBIMH,

4) ynpapisoLUIMU;

5) *KayeCTBEHHBIMHU.

Borpoc 6. K coBokynHOCTH BO3A€HCTBYIOUIMX (PAaKTOPOB IPEIBABISAIOTCS TPEOOBAHUS:
1) *coBMeCTUMOCTH;

2) KOMOMHATPHOCTH;

3) NOpsIKOBOCTH;

4) 1IeJIOCTHOCTH;

5) *He3aBUCUMOCTH.

Bormpoc 7. Tperbeit mpo6iieMoil cTpaTern4eckoro njiaHupOBaHUs SBISETCS ...
1) * BpIOOp 3HAUEHMI KaX/10T0 (PaKTOpa, HA3BIBAEMBIX YPOBHIMHU (haKTOpa,
2) aHAJIU3 JTaHHBIX YKCIEPUMEHTA

3) Ha3HAYUTH YPOBHU (PAKTOPOB, PABHOOTCTOSIIINE IPYT OT JpyTa.

Bormpoc 8. IIpu MammHHON peanu3annu 3KCIEPUMEHTA ...

1) Hy’kHO Ha3HaYUTh YPOBHU (PAKTOPOB, PABHOOTCTOSIINE APYT OT JIPYyTa;

2) *B kaxaoM HaOoAeHUH (MH(QOPMALIMOHHON TOYKE) HYXKHO BBIIOJHMUTH OINpPEAEICHHOE YUCIIO
IIPOTOHOB;

3) 0003HaYUTH YKCIIO MPOTOHOB B KAXKIOM HAOJIIOICHUH.

Bonpoc 9. [TnanupoBanue SKCIEPUMEHTOB UMEET CIEAYIOLIUE IIeIH:

1)* cokpareHue 00IIero BpeMEHU MOJICTUPOBAHUS MPU COOIOICHUU TPEOOBAHUI K TOYHOCTU U
JIOCTOBEPHOCTH PE3yJIbTAaTOB;

2)* mosry4eHue ¢ MOMOIIBIO IKCTIEPUMEHTA HEOOX0IUMOM HHGOPMAITIH;

3) mpoBeieHHEe BEIYUCICHUI Ha KOMITBIOTEPE

4)* yenuieHne HHHOPMATUBHOCTH KaXI0T0 HAOIOICHNS,

5) HaKoMIIEeHHE Pe3yIbTATOB MOICITHPOBAHUSI.

Bormpoc 10. /Inst opraHu3amnuu SKCIEpUMEHTOB HanOoJIee BaXKHO CIIEAYIOIIee:

1) *mpocToTa MOBTOPEHUH YCIOBHI SKCIIEPUMEHTA;

2) *BO3MOXKHOCTb YIPaBJIE€HUS SKCIIEPUMEHTOM, BKIIIOUYasi €ro NpepbiBaHie U BO30OHOBIICHHUE;

3) *nmerkocTh U3MEHEHUs YCIOBHUI MPOBEICHUS YKCIIEPUMEHTA;

4) *UCKITIOUECHUE KOppCiinuu MEXAY MOCICAOBATCIBHOCTAMA AAaHHBIX, CHUMACMBIX B ITPOLECCE
AKCIIEPUMEHTA C MOJIEIIBIO;

5) HaKoMIeHUE Pe3yIbTaTOB MOJIEIHPOBAHUSI.

2.2. Kpurepuu ¢opMHUPOBAHHMS OLCHOK IO Pe3yJbTATAM TeCTUPOBAHUSA:

- «HEYI0BJICTBOPUTENbHO» = () 0a/VI0B K aTTeCTAlMHU - 5 WJIK MEHEEe IPABWIbHBIX OTBETOB (U3
10).
- KyAOBJETBOPHUTEJBbHO» = 5 0a/1JI0B K aTTecTalMy - 7 Wik 6 IpaBWIbHBIX OTBETOB (U3 10).
- «Xopo1o» = § 0aJJIOB K aTTecTaAlNHu - 9 uiau 8 MpaBWIHHBIX OTBETOB (U3 10).
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- «oTanaHOo» = 10 6a/s10B K arTecTauuu - 10 mpaBuiIbHBIX 0TBETOB (13 10).

3. KoMn1eKThI OLIEHOYHBIX CPEACTB
3.1. Bompocs! u 3a1aum Kk 1 aTTecranuu:

. Opranmu3zanus u miIaHUPOBAHUE YKCIEPUMEHTAIbHBIX PaboT.

. 3a1a4M dKCIIEpUMEHTA.

. Buzibl akcriepuMeHTOB.

. [TapameTpsl a3KCIEpUMEHTA.

. ®aKTOpBI IKCIIEPUMEHTA.

. Kputepuu skcnepumenra.

. Mogenu s S3KCIIEpUMEHTA.

. [IpunsTre pemieHuii nepes miaHuPOBAHUEM.

. ObocHOBaHMeE 11€1€C000PA3HOCTH MTIOCTAHOBKHU IKCIIEPUMEHTA.
10. CraTuctryeckasi mpoBepKa.

11. T'unore3sl.

12. Kputepuu cornacusi.

13. Be1ibop MeToa uccieoBaHusl.

14. Matepuast 1 MacmTad MOJICIIH.

15. 3agaua. Jlausl pe3ysbTaThl SKCIIEPUMEHTOB 3aBUCUMOCTH COCTOSIHUSI KOPILyCOB OT JHMaMETPOB
d7 u dg. O6paboTaTh pe3ysIbTaThl JAHHBIX IKCIIEPUMEHTA.

O 00 1N DN WK

XapakTepHCTHER HANPS#KeHH0=1ehOpMHPOBAHHOND COCTOAHIA KOPIYCOR THAPOUHIHHIPOR

dy | wind| oy, nim u, MEM| G, MIla iy | dy , M u, . MEM| O, MIa
20 22 6,70 150 50 67 2,60 54
20 24 3,00 ] 50 70 2,10 51
20 26 2,10 46 50 Ll 1,40 43
20 28 1.60 37 B3 ] 47,00 450
20 30 1.30 3] 63 70 10,30 100
20 40 0,76 27 63 76 4.60 75
32 34 14,00 213 B3 B2 2 80 bl
32 35 930 128 63 E5 240 56
32 38 4.40 i 63 ELL 1,50 51
32 41 2,50 45 a0 B2 68,00 580
32 44 2,20 45 a0 HE 12,040 120
32 50 145 38 a0 96 450 il
40 42 2200 270 20 100 340 70
40 46 .50 T8 a0 110 2,10 35
40 50 3,60 57 B0 120 1,60 449
40 54 2,40 50 1 () 102 94, (0 720
40 i) 1,70 43 1 () 105 20 00 210
40 70 1.20 38 1 () 110 11,0 126
50 52 32,00 350 1 () 120 410 il
30 57 7,50 %3 1 () 130 2,50 63
50 62 3,80 &4 1 () 150 1,50 50

B cinyuae mpoBeseHusi arTecTaliui B BHJIE KOHTPOJIBHOW paboOThI, 0OydaromeMycst AaeTcs
TpH 3a1aHus (BOPOCH! WK 3a]1auM). Bompocs! 1 3aaun BEIOMPAIOTCS CIIy4aiiHbIM 00pa3oM.

Kpurtepuu ¢popMupoBaHus OLIEHOK [0 pe3yJIbTaTaM KOHTPOJIBbHOW pabOTHI:

- «HEeYJ0BJIETBOPUTEIbHO» = () 0a/JIOB K aTTecTAllUM - OOYyJarONIUiCs HE OTBETUJ NIPABUIHHO
HU Ha OJIH BOIIPOC/HE PEINII 3a/1a4H;

- «YIOBJIETBOPUTEJIBHO» = 5 0a/LUI0B K aTTECTAIMHU - O0yJArONIUICS PAa3BEPHYTO U MPABUIHHO
OTBETHJI Ha OJMH BOIIPOC/PEIn 3a/1a4y.

- «Xopouio» = 8 HaJUI0B K aTTecTalluM - 00yJaloluIics pa3BEPHYTO U MPABIJIBHO OTBETUJ HA J1BA
BOTIPOC/PEIINII 3a/1a4y U OTBETWJI Ha | Bompoc.

- «0TIIHYHO» = 10 6a/U10B K aTTeCTAIMHU - O0YYAIOIIHNIICSA Pa3BEPHYTO M MPABWIIBHO OTBETUII Ha 2
BOIIPOCA U PEIINII 3a/1auy.

3.2. Borpochl ¥ 32/1a44 K 2 aTTeCTAIUM:
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1. 3amaua. M3zyuaercs Hanpsbkenue npu ymiuHeHuH 300% (dyHKIMS OTKIMKA Y) pPE3UHBI B
3aBUCHUMOCTH OT COJEpKaHUs (B BEC. 4.) TPEX KOMIIOHEHTOB: cephl (Z1), TeXHMUECKOro yriepoaa
(z2) m mnactuduraropa (z3). Ilpu wuccIeAOBaHUM BIMSHHAS CEPbl, TEXHUYECKOTO YIJIepoia |
IacTUHUKaTopa ObUIN BBIOPAHBI IPEEbl U3MEPEHUS T03UPOBOK: I cepbl - 1,1...2,5 Bec. u., ans
TEXHUYECKOTO yriepoaa — 45...65 Bec. 4., ;s miactuduraropa [TH-6 — 2...16 Bec. 4. CocTaBUTh
MAaTpUILy IIaHupoBaHus 2°,

2. Bompocsr:
1) ducriepcuOHHBINM aHATU3.
2) KoppensiuoHHbIi aHATU3.
3) PerpeccuoHHbI aHaIu3.
4) YcTaHOBIEHUE pAllMOHANILHOM MTOCIIEIOBATEILHOCTH MTPOBEICHUS OIBITOB.
5) O6paboTka u aHanMu3 pe3yabTaTOB.
6) [TorpenrHoCTH KCIIEpUMEHTA.
7) Matematnueckoe MjJaHupOBaHUE KCIIEPUMEHTA.
8) MaremaTtuueckasi MOJIEJb SKCIIEPUMEHTA.
9) IlonHbIii HaKTOPHBINA IKCTIEPHUMEHT.
10) JIpoOHbI (haKTOPHBIN IKCIIEPUMEHT.
11) Bo3Bpaiuenue Ha3aza. Beidop peruiuk.
12) MeTton KpyTOro BOCXOX/ICHUS TI0 TOBEPXHOCTH OTKIIMKA.

B ciydae mpoBeneHus aTTecTalMM B BHJIE KOHTPOJBHOW Pa0OTHI, O0yYaromemycsi NaeTcs Tpu
3a/aHus (BONpockl Wi 3a7aun). Borpock! v 3a1aun BBIOUPAIOTCs Cay4yailHbIM 00pa3oMm.

Kputepun ¢popmMupoBaHusi o1leHOK IO pe3yJIbTaTaM KOHTPOJIbHON pabOThI:

- «HEeYyI0BJIETBOPUTEIbHO» = () 0a/JIOB K aTTecTallui - OOyJaroNIuics He OTBETUJ IIPABUIHHO
HU Ha OJIMH BOIIPOC/HE PEUIII 3a/1a4H;

- «YIOBJIETBOPUTEJIBHO» = 5 0a/UI0B K aTTeCTAIMU - O0yYAIONIUICA PAa3BEPHYTO U MPABUIIHHO
OTBETHJI Ha OJMH BOIIPOC/pEIn 3a/1a4y.

- «Xopo1uo» = 8 6a/UI0B K aTTeCTAIUMN - 00YUAOIIMIICS Pa3BEPHYTO U MPABUILHO OTBETHII HA JIBA
BOMPOC/PEIIII 3a/1ady U OTBETHJI Ha | Bompoc.

- «oTIHYHO» = 10 6a/U10B K aTTeCTAIMU - O0YUYAIOIIHNIICS Pa3BEPHYTO U MPABMIHBHO OTBETUI Ha 2
BOIIPOCA U PEIINII 3a/1a4y.

4. Tembl 11t camocTosiTe/iIbHOM PadoThl (CP)

3aI[aHI/IeZ IIONCK y‘le6HHX ocoOuil o 3aJaHHOU TEMC, HUCIIOJIB30BAHUC I/IHq)OpMaI_[I/II/I Ha
J'Ia60paTOpHBIX pa60TaX, (bOpMI/IpOBaHI/IC O6IJ_ICFO oT4ycTa I10 JIaGopaTOpHBIM n CaMOCTOATCIIbHBIM
pa60TaM. COSI[aHI/IC JAOKJIaJa 1o OTUYCTY U IIPEC3CHTaAllUU

Kon Paznea HaumeHnoBaHmne TeMbl Tpynoem-
hopmupyemoii AUCUHUTLIHHBI CaMOCTOSITeJIbHON PadoThI KOCTh
KOMIETEeHIIUH (uac)

OIIK-1 Beenenne. Opranmszanusg u | OpraHuzanus u IJIAHUPOBAHKE )

OIIK-6 IUTaHUPOBAaHUE 9KCHEPUMEHTAIIBHBIX PA0OT.

OIIK-2 3KCIIEPUMEHTAIbHBIX PadoT. Knaccudukarus METOJIOB
TUTAHUPOBAHUS SKCIIEPUMEHTOB

OIIK-2 Ob6ocHoBaHnE ObocHoBaHne Les1ecoo0pa3sHoCTH 5

OIIK-6 11eJ1ec000Pa3HOCTH MOCTAHOBKU | TIOCTAHOBKH IKCIIEPUMEHTA.

AKCTIEpUMEHTA. Kiraccudukarus MeTomoB 000CHOBaHUS

nesecooOpasHocTu MIPUMEHECHUS
9KCHEPHUMEHTOB

MK-10 Brei6op merona wmccnenoBanus. | Beibop MeToma ncciemoBaHus. 5

K-11 Marepuan n macmtad monenmu. | Kiaccuukamms MeTomoB ucciiejoBaHus
JKU3HEHHOTO  IMKJIa  TEXHHYECKHX
00BEKTOB
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K-10 [Mpuboper u  obopynoBaHue. YCTaHOBJICHUE palroHaIbHOH 5
K-11 YcTaHOBIeHHE  paIOHAIBHOM MOCIEeI0BaTENIbHOCTH MIPOBECHIIS
MOCJIEI0BATENILHOCTH OTIBITOB.
MPOBEICHUSI OTIBITOB.
IK-10 O6paboTka u aHamu3 | OOpaboTka © aHaMM3 Pe3yiIbTATOB, 5
InK-11 pe3yIbTaToB, IOTPEIIHOCTH | ITOTPEMIHOCTH IKCIIEPUMEHTA.
IK-28 9KCIEPUMEHTA. Knaccudpukanms BHIOB MOrpenIHoOCTER
HKCHEPHUMEHTOB M METOOB HX OIICHKU
MK-10 MaremaTtnyeckoe IaHupoBaHue MaTteMaTndaeckoe IJIAHUPOBAHUE 5
IIK-11 SKCIIEPUMEHTA. DKCIIEPUMEHTA.
MK-28
IK-10 [Tonusrit ¢akropub DaKTOPHBIN HKCIIEPUMEHT. 4
MnK-11 9KCIIEPUMEHT. JpoOubii| Knaccudukanmst (hakTOpHBIX
MK-28 (aKTOPHBIN IKCTIEPHUMEHT. HKCHEPUMEHTOB H TTOPSIOK UX MPUMEHEHHS
IIK-28 Meron KpyToro BOCXOXACHHS | MeTon  KpyTOro  BOCXOXIECHHUS IO 4
MO MTOBEPXHOCTH OTKJIMKA. MOBEPXHOCTH OTKITHKA.
Ilopsimoxk nmpUMeHEHHUsI METOAa KPYTOro
BOCXOXKJIEHHUS TIO TIOBEPXHOCTH OTKJIMKA
Ha KOHKPETHOM TpUMepe
KonTpoinp 2
Hroro 40

5. Kpurepun ppopMupoBaHHS OLICHOK HA 3a4eTe

JIOMyIIEHHBIM K 3a4€Ty CUUTAETCs 00yYarouics:
- umeromui koHcrekT 100% nexumit;
- BBIIIOJIHUBIINI BCce Ja0OpaToOpHbIE 3a4aHMUS;
- TOJYYMBIIMH «yJOBJIETBOPUTEIBHO» W BbIIIE OLEHKM 32 BBIIOJHEHHE KOHTPOJIBHBIX
paboT/mponiemuil TECTUPOBaHUE WM MOTy4YHUBLINHA He MeHee 30 OayuioB Ha KaX/10# aTTecTaum;
- BBINOJHUBIIMKA NpPe3eHTAlNI0/ OTYeT/ CHAeNaBIIMKA JOKIAJ O BBIIOJHEHUHM CaMOCTOSITENIbHOMN
paboThI U 1a0OPaTOPHBIX pPaboT.

O1neHKy «3aumeno» aBTOMAaTHYECKHU TOJIydaeT 00y4aroIuiics, KOTOPbIi (coriacHo O6amibHO-
PEUTHHTOBOM crucTeme By3a) HaOpai He MeHee 65 0aioB, MHaue 00yJaroLUiics claeT 3a4eT.

Ha 3auet 3amaeTcst ABa Bompoca WM BOMPOC M 3ajada. B 3ToM ciydae, OLIEHKH «3auTEHO»
3aciy’KMBaeT 00ydYaroIIMiics, KOTOPbIM pa3BepHYTO M IMPaBWJIBHO OTBETHJI Ha JBa BOIpOca WU
OTBETHJI HAa BOMPOC C HEOONBIIUMHU TMOTPEHIHOCTSIMU M eI 3agady 0e3/c HaBOAAIIUMHU
BOIIPOCaMH.

6. MeTtoauka OpPraum3alnuy TEKymero KOHTpoJIs

Bun Homep | Tembl Jexkumii, npak- | ®opma u meroasl |Homep pasnena | Makcumaib-
00ydeHusi | KOHTPOIb- | THYyecKHe 3AHATHS, koHTpoJst KT PIl c Hblii 62711 110
HOii TOYKH | jaGopaTopHbIe pado- npuMepHbIMH K410 popme
(KT) |15 paGoueii nporpam- 3a/IaHUAMM e
MBI, MO/JIe/Kalue
KOHTPOJII0 (HOMep U3
4.1
112|3|4|5/6/7|8
Jlexknnu 1A il Il ITuceMeHHO 6.1 15
KOHT. pa0.1
2A *|*| *| *|  JIucbMEeHHO 6.1 15
KOHT. pab.2
3A * | K| K| x| K| K| KX * YCTHO 6'2 5
JIOI. BOIIPOCHI
JlaGopa- 1A ol el el PaGota Ha 3aHsTHI 5
TOpPHBIE YcTHO mom.
BOITPOCHI 6.2
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Bun Homep | Tembl Jieknuii, npak- | ®opma u metoasl |Homep pasnena| Makcumainb-
00ydeHus1 | KOHTPOIb- | THyecKHe 3AHATHS, koHTpoJst KT PIlc Bl 0211 O
HOil TOUKH | aGopaTopHbIe pado- npuMepHbIMu |K2#10i popme
(KT)  |yp1 paGoueii nporpam- 3a/IAHASAMH KOHTpOIS
Mbl, MO/VIeKALIHE
KOHTPOJII0 (HOMep U3
4.1
11213|4|5/6|7
paboThI 2A x| k| * PaGora Ha 3aHsTUH 5
YcrHo nom.
BOIPOCHI 6.2
3A il Bl Il Bl el Bl YcrtHo ot 5
BOIIPOCHI 6.1
CamocTos- 1A el Il YcrHO Ha 6.1 10
TelnbHas na00paTOPHBIX
pabora paborax,
MMCHMEHHO Ha KOHT.
pab.1
2A *| k| * VerHO Ha 6.1 10
n1ab0paTOPHBIX
3aHATHSX,
MUCbMCHHO Ha KOHT.
pab.2
[Tocemenue 1A il Rl el e Kypnaunst - 5
3aHATUN [IOCELIAEMOCTH
2A il el el Bl Bl Bl Kypnaist - 5
MOCENaeMOCTH
3auer B koHme | * | *| *| x| x| x| * CobecenoBanue Mo 6.2 20
7 KOHTPOJIBHBIM
cemecTpa BOTIPOCaM H

3amuTa paboT

Bcero 6anyioB

100

O06o03HaueHus1, UCTIOJIb3yeMbI€ B TAOIHIIE:
1A, 2A,3A — 1, 2, 3 KOHTpONbHAS TOYKA (aTTeCTaIH)
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