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1 ]_Ie.]'lb H 3a1a494 OCBOCHUA JUCIIUIIINHBI

Hesb10 OCBOCHUS JUCHUTUIMHBI «MeToIMKa SKCIIepUMEHTAIBHBIX UCCIIE/I0-
BaHUI sBisgeTcS (QOPMHUPOBAHME KOMIUIEKCa 3HAHMM 00 OpraHU3alOHHBIX,
HAYYHBIX M METOIMYECKUX OCHOBAX IUIAHMPOBAHUS HAYYHOTO HKCIEPUMEHTA U
00paboTKH €ro pe3yIbTaToB.

3agauM AUCUMIIUHBI
— W3y4YEHHE OCHOB CTATUCTHYECKUX UCCIICTOBAHMIA;

— U3y4YEHHUE COBPEMEHHBIX METOJIOB IUIAHUPOBAHMS HAYYHOTO IKCIICPUMEHTA;

— U3y4YEHHE CIIOCOOOB MPOBEACHUS, OPTaHU3AIMK M ONTHMHU3AINU HAYYHOTO
IKCTICPUMEHTA;

— 00paboTKa MOJYYSHHBIX B XOJIE€ IKCIIEPUMEHTA PE3YJIbTaTOB C MOMOIIBIO TTePCOo-
HAJIBHBIX KOMIBbIOTEpOB U mporpammuoro obecneuenuss STATISTICA 6.0. u
Excel,

— OcBoeHune paboThl ¢ 000pyIOBaHUEM JUIsI aBTOMATH3AIMK TPOBEIICHHS DKCIIe-
pUMEHTA.

2 llepeyeHb IUIAHUPYEMBIX pe3yJabTATOB O0y4YeHHs] MO JMCUMILINHE,
COOTHECEHHBIX € INIAHUPYeMBbIMH pe3yiabTaramu ocsoenusi OIIOII BO

B pe3yiabTaTe 0CBOEHUS TMCHUIIMHBI GOPMHUPYIOTCS CJeAYyIONIHE KOM-
neTeHIun:

YK-1 - CnocoGeH oCyIIeCTBIATh KPUTUUECKUN aHATU3 MPOOJIEMHBIX CUTY-
aluii Ha OCHOBE CHCTEMHOTO T0/IX0/1a, BhIpabaThIBaTh CTPATETHIO JCHCTBUN;

OIIK-4 - CnocobeH mpoBOJIUTh HAy4yHbIE HCCIEIOBaHUS, aHAIU3UPOBATH
pe3yJbTaThl U TOTOBUTH OTYETHBIE JIOKYMEHTHI.

3 Mecto qucuumiunsl B ctpykrype OIIOII BO

«MeToIMKa IKCIEPUMEHTAIBLHBIX HCCIEIOBAHUNY SABIAETCS AUCUUIUIMHON
6a3oBoit wactu OITIOIT BO moaroroBku oOydarommuxcs mo HanpasiaeHuo 35.04.06
«ATPOVHKCHEPUAY, HAMPABICHHOCTh DJIEKTPOTEXHOJOTHU U 3JICKTPOOOOpYI0Ba-
HHUE.

4 Oobem gucHUIIHHBI (216 yacoB, 6 3aUETHBIX €IUHHUIIbI)

Bunpt yueOHoi paboThI O0nem, 1acos
Ounas | 3aoyHas

KonrakTHas pa6oTa 70 28
B TOM YHUCIIE: ) 64 29
— ay/IMTOpHAs 1O BUJAaM Y4eOHBIX 3aHSATHIA

— JICKLIUH 34 6

— MPaKTHIECKHE 16 10

— nabopaTopHbIE 14 6
— BHEAyIUTOpHAs 6 6

— 3a4er 1 1




Bunst yueOHol paboTh O0nem, 1acos
OuHas 3ao4Hast

— 9K3aMeH 3 3

— 3alIUTa KypCOBBIX paboT (IIPOEKTOB) 2 2
CamocTosiTe1bHasi padoTa 146 188
— KypcoBas paboTa (IIpoeKT) 18 18
— NPOYHE BHJIBI CAMOCTOSTENLHON pabOThI 128 170
| MiToro nmo aucuMminme 216 216

5 Coaeprxanue TUCUMILIHHBI

[To uroram m3zydaemoro Kypca CTyJAE€HTHI B 1 ceMecTpe CIaloT 3a4yeT, BO 2
CEMECTpE CIIAl0T IK3aMEH.
HucrumninHa u3ydaerca Ha 1 kypee, B 1 u 2 ceMecTpax.

Conep:kaHue ¥ CTPYKTYpPa IMCIHUIJIMHBI 10 04HOI (popMe 00yUeHUs

° Buabl yueOHoii padoThl, BKIOYAS
= CaMOCTOSITEJIbHYIO Pa0d0Ty CTYIeHTOB
No HaumenoBanue Tembl cig g U TPYAOEMKOCTh(B 4acax)
n/ C YKa3aHUEM OCHOBHBIX &= | & Camo-
” y borpocos Z 2 = ek [paktuue- | JlaGopa- o5t
s = © CKHE 3aHs- TOPHBIE
o = i TUS sapsTis | o ohad
pabora
AHaJu3 pe3yJbTaTOB JKCIepH-
MeHTa. [loHsATHE reHepanbHOU
COBOKYITHOCTH M BBIOOpPKH, perpe-
3€HTAaTUBHOCTh BbIOOpKHU. IIpo-
cTasi ciydaiiHas BBIOOpKa, CTpa-
TU(UIMPOBaHHAs BBIOOpKA, TPYII-
noBasi BblOOpKa. Tumbl nepemeH-
HbeIX. KommdecTBeHHbIE M HOMM-
HaTUBHBIE ME€peMeHHble. Mepbl
LEHTpaJIbHOW TeHJaeHuuu. Mona, VK-1
1 | meauana, cpennee 3HaueHue. Me- 1 2 - 2 8
pBl  LICHTPAJIbHOM  TEHICHIMH.
Cpennee 3naueHue. CBoiicTBa
cpenHero. Mepel M3MEHUMBOCTH.
Pazmax, nucnepcusa. Mepsl u3-
MeHunBocTu. CBoOiiCcTBa nucrep-
CUM M CPEIHEKBAJAPATHUYECKOIO
oTkioHeHus. HopmanbHOoe pac-
npenenenne. [lonsrtue. IlpaBuio
JIBYX WM  Tpex curm. Z-
CTaHJapTH3aIUS.
AHaJu3 pe3yJbTaTOB JKCIEepH-
meHTa. llenTpanbHas npenensHas | YK-1
2 1 2 - 2 8
teopema. Ormpenenenue, ucnons- |OINK-4
30BaHue. JlOBepUTEIbHBIE HHTEP-




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB

2]
2 Z
=3
Ne HaumenoBanue Tembl 3 = B U TPYI0eMKOCTh(B 4acax)
[<5]
n/ C YKa3aHHUEM OCHOBHBIX 2= | & Camo-
Y =2 |3 [paktuue- | JlaGopa-
1| BOIIPOCOB = O Jlek- CTOSI-
g 2 CKHE 3aHs- | TOPHbBIE
g U TeJbHAs
S THSA 3aHATHUS
pabota
Bajbl a5 cpeanero. Ormpenerne-
HHE, MOCTPOCHUE IOBEPUTEILHBIX
uHTepBaioB. Wpues cratuctuye-
CKOTO BBIBOJA, CTAaTHCTHYECKHE
TUIOTE3bl, P — YPOBEHb 3HAYMMO-
CTH.
AHaau3 pe3yJbTaTOB JIKCIEPH-
MeHTa. T-pacnpenenenue. Ilo-
. YK-1
3 | HATHE YHcila cTemneHeil cBoOo- OITK-4 1 2 - 2 8
nel. CpaBHEHHE JABYX CpEIHHX.
t-kputepuit CTprofieHTA.
AHaJu3 pe3yJbTaToOB IKCIIEPH-
MeHTa. O1HOhaKTOPHBIN qucHep-
4 ORHOQAKTOPHBII CHCP- | e g {9 | 2 : 2 8
cHOHHbIN aHanu3. Pacuer. F-
3HaYCHHE.
AHaIU3 pe3yJabTaTOB JKCHEPH-
MeHTa. MHOXECTBEHHbIE CpaBHe-
Hus B ANOVA. Ilpo6iembr MHO-
JKECTBEHHOTO CpaBHEeHUS BbIOO- | YK-1
5 1 2 - 2 8
pokx. IlonpaBka boudepponu. |OIIK-4
MHuorogakTopHbIii ANOVA.
JIByx(aKTOpHBIN AUCIIEPCUOHHBIN
aHaJIN3.
I[TapaMeTpbl U KpPUTEPUH Kade-
CTBA pPerpecCHOHHOr0 YpaBHe-
Hus. Ocrarounas aucnepcus. Ko-
spdunment xoppemsiuuu. Koad-
YK-1
6 | pumment gerepmuHanmu. Uc- OITK-4 1 2 - 2 8
nojb3oBaHue KpurepueB CTblo-
JneHta u Puiepa aiasg omnpenaelie-
HUS aJIeKBaTHOCTU PErpecCHOHHO-
T'0 ypaBHEHUSI.
MeTtoauka TUIAHUPOBAHUS U
7 | MPOBeNeHUs IKCIIepUMeEnTa. Co- | VK-1 1 9 2 8
CTaBJICHHE MaTpuIlel sKcnepumen- | OITK-4
Ta.
ABTOMAaTH3aIUsI IKCIIEPUMEHTA.
Hcnonw3oBanue miardopmber Ar-
duino mpu mpoBenenuun skcrepu- | YK-1
8 1 4 - 2 8
meHTa. Mcnonbs3oBanue npomsbini- | OITK-4
JIEHHOT0 000pYyJIOBaHUS VISl MPO-
BEJICHUS DKCIIEPHMEHTA.
CtTpykTypa Hay4yHoro ’kcnepu- | YK-1
9 2 2 2 - 8
MEHTAJbLHOI0 uccaexosanus. | OIIK-4




Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB

2]
2 Z
=3
Ne HaumenoBanue Tembl 3 = B U TPYI0eMKOCTh(B 4acax)
[<5]
n/ C YKa3aHHUEM OCHOBHBIX 2= | & Camo-
Y =2 |3 [paktuue- | JlaGopa-
1| BOIIPOCOB = O Jlek- CTOSI-
g 2 CKHE 3aHs- | TOPHbBIE
g U TeJbHAs
S THSA 3aHATHSA
pabora
OcHOBHbIE TepPMHMHbI M TIOHSI-
THS.
IlocTpoenne »3KcnepuMeHTa ¢
npuMeHeHue TemioBu3uonHoro | YK-1
10 2 2 2 - 8
HCCJeNoBaHus  3JIeKTpoodopy- | OIIK-4
JTOBAHMS.
YibTpa3ByK M ero npuMeHeHHe.
11 | YabTpa3BykoBasi jae()eKTOCKO- YK-1 2 2 2 - 8
OIIK-4
nusl.
MeTtongoornyeckue U TeXHUYe-
CKHe OCHOBbI CHUKEHHS NOTeph
B CEJbCKHX JJIeKTPUUYECKHUX Ce-
TaAX. MeToabl pacuera TexHoso- | YK-1
12 2 2 2 - 8
ruyeckux norepp B cersx 0,4 - |OIIK-4
10 xB. Texnuueckue cpeacrBa
CHHKEHHSI TOTEPh B CEJIbCKHX
3J1eKTPUYECKHUX CeTHAX.
IlocTpoenue IxkcnepuMeHTa NMpPU
YK-1
13 | mccienoBanum  IHeprocoepera- OIK-4 2 2 2 - 8
I011[Er0 JIeKTPONPHUBO/IA.
Meroanka HCHBITAHHH DJIEK-
TPUYECKUX MAIMUH (ACHHXPOH-
N . | YK-1
14 | up1ii TeHepaTop, ACHHXPOHHBII OITK-4 2 2 2 - 8
JABUraTe/ib, CHHXPOHHBIH TIeHe-
parTop, Tpancgopmarop)
IpuxnagHoe NnporpaMMHoe
15 obecnieyenue 1Jisi npoBeneHusi u | YK-1 9 9 9 i 8
MPOTrHO3UPOBAHUS skcnepu- |OIIK-4
MEHTA.
Metoauka 3KcHepUMEHTAIbHO-
16 | ro wmccaenoBaHMs CBapOYHBIX vR-1 2 2 2 - 8
. OIIK-4
YCTPOICTB.
9 | KypcoBast pabota 2 18
Hroro 34 16 14 146




Coaep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 3204HO# opme 00yueHHs

HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

DopMupyemsblie
KOMIIeTEeHIIU U

Cemectp

Buabl yueOHoi#i padoThl, BKJIKOYAS
CaMOCTOSITE/IbHYIO Pa00Ty CTYJI€HTOB

U TPYA0EMKOCTh(B 4acax)

Jlek-
AN

[IpakTuue-
CKHE 3aHs-
TUS

Jlabopa-
TOPHBIC
3aHATHUS

Camo-
CTOSI-
TeJbHas

pabota

AHaJM3 pe3yJbTaTOB 3JKCIIe-
pumenrta. IloHsaTue reHepanb-
HOM COBOKYIMHOCTU U BBIOOPKH,
PEeNpe3eHTaTUBHOCTh  BBHIOOPKH.
[Ipocrast cnyuaiiHas BBIOOpKa,
crpatuuuupoBaHHas BBHIOOpKa,
rpynmnoBas BbiOopka. Tumbl me-
pemenHbix. KonnuecTBeHHbIE U
HOMUHATUBHbIE  I[EPEMEHHBIE.
Mepbl HEeHTpadbHOW TEHICHIIUU.
Mopa, MenuaHna, cpeiHee 3Haue-
HHUe. Mepbl LEHTPAIBHON TEH-
nenuuu. CpenHee  3HayYCHUE.
CaoiicTBa cpeaHero. Mepsl u3-
MeHuuBOCTH. Pa3max, nucnep-
cusd. Mepbl  H3MEHYUBOCTH.
CBoiicTBa qUCHIEPCUU U CpEIHE-
KBaJIpaTUYECKOI0  OTKJIOHEHMS.
HopmanbHoe — pacnpenenenue.
[Tonsitue. [lpaBuio nByx U Tpex
CUTM. Z-CTaHJapTH3alUsL.

YK-1

12

AHaIU3 Ppe3yJbTaTOB IJKCIe-
pumenrta. lleHTpanbHas mpe-
nenbHas TeopeMa. Omnpesenenue,
UCIonb30BaHue. JJoBepuTeNnbHbIe
HUHTCPBAJIbI JJIA CpEaHCTO.
Omnpenenenue, MOCTPOEHHUE J10-
BEpPUTENbHBIX UHTEpBAIOB. Mes
CTaTUCTUYECKOTO BHIBOJA, CTa-
TUCTUYECKHUE TUIIOTE3BL, P — YPO-
BEHb 3HAYHMOCTH.

YK-1
OIIK-4

10

AHaaM3 pe3yJabTATOB JKCIIe-
pumenrta. T-pacnpenenenue.
[lonsatTne d4mcia  creneHeu
cBoOoabl. CpaBHEHHME JBYX
cpennux. t-kpurepuin Crblo-
JICHTA.

YK-1
OIIK-4

10

AHaJIN3 pe3yJIbTATOB JKCIIe-
pumenta. OqHOQaKTOPHBIN
JIMCTIEpCUOHHBIN aHanu3. Pac-
yeT. F-3HaueHue.

OIIK-4

10

AHa/Iu3 pe3yJbTaTOB JKCIIe-

YK-1

10




HaunmenoBanune TeMbl
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyemsbie
KOMIIETEeHI[ U

Cemectp

Buasbl yue6Hoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 PadOTy CTYACHTOB
U TPYAOEMKOCTh(B Yacax)

Jlek-
AN

[IpakTuue-
CKHE 3aHs-
TUS

Jlabopa-
TOPHBIC
3aHATHUS

Cawmo-
CTOSI-
TeJbHAs

pabota

pHMMeHTA. MHoKeCcTBEHHbIE
cpaBuenust B ANOVA. IIpobe-
MbI MHOKECTBEHHOTO CpPaBHEHUS
BbIOOpOK. [lompaBka Boudeppo-
Hu. MHorogakropasiii ANOVA.
JIByX(paKTOpHBI  IHUCHIEPCHOH-
HbII aHaAJIN3.

o
=
AN
IS

IlapameTpbl U KpuUTEpUHU Ka-
YecTBA PerpecCHOHHOr0 ypaB-
HeHusi. OcraToyHasi TUCTICPCHS.
Koaddumuent xoppensuun. Ko-
¢ dunment gerepmuHarmu. Mc-
noyib3oBanue KputepueB CTbio-
JeHTa u duiepa sl onpeaesne-
HUSl aJICKBaTHOCTH PETPECCHOH-
HOTO YPaBHCHHSI.

YK-1
OIIK-4

10

Metoguka IJIAHUPOBAHUS W
NMPOBEACHUSA  JKCIEPUMEHTA.
CocraBieHue MaTpullbl HKCIe-
puMenTa.

YK-1
OIIK-4

10

ABTOMATH3AIMS JKCIIEPUMEH-
Ta. Mcnonp3oBanue miat@opmbl
Arduin0o mpu mpoBeieHHH IKC-
IIEPUMEHTA. Hcnons3oBanne
MPOMBIIIIEHHOTO 000pYA0BaHUS
JUTSL IPOBENIEHUS] SKCIIEPUMEHTA.

YK-1
OIIK-4

12

CTpyKTypa Hay4HOro »JKCIIe-
PHMEHTAIBHOIO  HCCJIeJ0Ba-
HusA. OCHOBHBIC TepMHMHBI H
NOHSATHS.

YK-1
OIIK-4

12

10

IlocTpoenue 3KcrnepuMeHTa ¢
NpuMeHeHHe TeNnJI0BH3UOHHO-
ro0 MCCJIe0BAHUS 3JEKTPO00O-
PY1OBaHMS.

YK-1
OIIK-4

10

11

YabTpa3sByk U €ro npuMeHe-
HHUe. YabTpa3BykoBasi JAedex-
TOCKOIHNS.

YK-1
OIIK-4

12

12

MeToaojioruyecKkue M TEXHH-
YyecKkre OCHOBbI CHUKEHUS T0-
Tepb B CEJbCKHX JJIeKTpHUYe-
CKHX ceTsaX. MeToabl pacuyera
TEXHOJOTHYIECCKUX IIOTEPbL B
cersix 0,4 - 10 xB. Texumnue-
CKHE€ CpeacrBa CHHKCHHUSA 110-

YK-1
OIIK-4

10




° Buasbl yue6Hoi1 padoThl, BKIOYAS
E = CaMOCTOSITeIbHYI0 PadoTy CTY/IeHTOB
=9
Ne HaumeHnoBanue Tembl &E 3 U TPYI0€MKOCTh(B 4acax)
1/ C YKa3aHHEM OCHOBHBIX &= |2 Camo-
Y Ef:’ 5 [Tpaktuye- | JlaGopa-
n BOIIPOCOB s | o Jlek- CTOS-
a2 CKHE 3aHS- TOpPHBIE
g 02078 TenbHast
S THS 3aHATHS
pabota
Tepb B CEJbCKUX JJIeKTpUYe-
CKMX CeTHX.
IlocTpoenue  3KcnepUMeHTA
npu ucciaenoBanuu 3Hepro- | YK-1
13 2 - 2 - 10
coeperawmero 3jaekrponpu- |OIIK-4
BOJA.
MeToauKa MCHBITAHHH DJIEK-
TPUYECKMX MalmMH (ACHH-
XpPOHHBIH TreHepaTop, Acuu- | YK-1
14 . 2 - 2 - 10
XpPOHHBIH jaBurareianb, cun- |OIIK-4
XPOHHBII TreHepaTop, TPaHC-
dopmarop)
IIpuxaagnoe NMpPOrpaMMHoOe
15 ob0ecreuenue 1Jsi mpoBenenus | YK-1 2 i 2 i 10
W NMpor{Ho3upoBanusi >xcnepu- |OIIK-4
MEHTA.
Metoguka 3KCHEPUMEHTAJb- VK-1
16 | Horo HWccieOoBaHMsI  CBapo4- 2 - - - 12
oA PO | o1IK-4
HBIX YCTPOWCTB.
9 | Kypcogas pabora 2 18
Hroro | 6 | 10 \ 6 | 188 |

6 [lepeyeHb y4eOHO-METOIUYECKOTO OOecredeHHusl IS CaMOCTOSITe/Ib-

HOM padoThHI 00YYAKOIIMXCH 110 TUCHHUILIHHE

1. OBcsinaukoB JI.A. YueOHOe mocoOue Jyisl MPaKTUYECKUX 3aHSATHUN B IpUMEpax

no auciuriuHe «llnanupoBanue U 00pabOTKa Pe3yJbTaTOB IKCICPUMEHTAN:
yue0. mocodue / J[.A. Ocsaunukos, [[.C. I{oxyp— Kpacunomap, 2018. — 143 c.:
uil. — Pexxum JOCTyTIA:
https://edu.kubsau.ru/file.php/124/EHM 1 EHP_Uchebnoe posobie po_planir
ovaniju 433261 v1 .PDF

. Ocbkun C.B. PexoMeHnmanuu Jisi BBIMTOJHEHUS W 3alTUThI AuccepTanuu (yueo-

HOe TocoOue aist acnupanToB).- Kpacuogap, PUO Ky6I'AY, 2015.-63 c. - Pe-

KUM JIOCTyIIa:
https://edu.kubsau.ru/file.php/124/03 Rekomendacii po oformleniju i zishch
ite_dis.pdf

Ocwkun C.B. Hcnonp3oBaHne HHTEPAKTUBHBIX METOJ0B O0YYCHUS TP MOATO-
TOBKe OakanaBpoB U MaructpoB: metoa. pekoM. / C.B. Ocwkun, H.W. Borarsi-
péB. - Kpacunomap: KyOoI'AY, 2014. — 128 c¢. — Pexum npocryna:
https://edu.kubsau.ru/file.php/124/1.pdf
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https://edu.kubsau.ru/file.php/124/03_Rekomendacii_po_oformleniju_i_zishchite_dis.pdf
https://edu.kubsau.ru/file.php/124/1.pdf

4. Ocpkun C.B. DneKkTpOTEXHONIOTHH B CEIBCKOM XO3SHCTBE: yUEOHHUK Ui CTY-
nenToB By30B / C.B. OcbkuH. — Kpacnonap: KyoI'AY, 2016. — 501 c¢. — Pexxum
JNOCTyma:
https://edu.kubsau.ru/file.php/124/01 EHLEKTROTEKHNOLOGII V_SELS
KOM_KHOZJAISTVE_OSKIN_S.V.pdf

5. Cadun, P.I'. OcHoBBI HayuHBIX HcclieqoBaHUN. Opranu3anus 1 IUIAaHUPOBAHUE
AKCIIEpUMEHTA: yueOHoe ocobue [DIeKTpoHHbIN pecypc] : yueOHoe mocodue /
P.I'. Cadun, A.U. Vranos, H.®. TumepbaeB. — DnektpoH. nan. — Ka3zaHs :
KHUTY (Kazanckuii HallMOHAJIBHBIM HMCCIEAOBATEIbCKUI TEXHOJIOTHYECKHI
YHUBEPCUTET), 2013. — 154 C. o Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=73344.

6. Metoauka skcriepumeHTansHbIX uccnenoanuii / H.C. bapakun, H.W. boraTei-
peB, A.A. Kymeiiko — Kpacaomap: Kyol'AY, 2019. — 89 c. un. — Pexum no-
cTymna:
https://edu.kubsau.ru/file.php/124/MU_Metodika_ehksperimentalnykh_issledo
vanii_532298 v1 .PDF

/ ®OH/ OLEHOYHBIX CPEICTB sl MPOBeIeHUS NMPOMEKYTOYHOW aTTe-
CTAUMHU

7.1 IlepeyeHb KoMIeTEeHUMI ¢ YKa3aHMeM ITanoB uX (JOPpMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

Howmep cemecTtpa (3Tan

(opMHpOBaHUS KOMIIE-

TEHIIUN COOTBETCTBYET
HOMEPY CeMeCTpa)

Oransl (opMHPOBAHUS U IPOBEPKU YPOBHS CHOPMU-
POBAaHHOCTH KOMIIETEHIIUM 110 JUCLUIUIMHAM,
npakThkaMm B npouecce ocsoenuss OIIOII BO

YK-1 - CnocobeH ocyniecTBIsATh KpUTUYECKHUI aHainu3 MPOOJEMHBIX CUTyalluii Ha
OCHOBE CHCTEMHOT0 MOAX0/a, BIpA0aThIBATh CTPATETHIO JCHCTBUM;

Howmep cemecTpa JIMCIUTUIMHBL, TPAKTUKH
1,2 MeToauKa IKCNIEPUMEHTAJIbHBIX HCCICI0BAHUN
1,2 MopaenupoBaHue B arpOMHKEHEPUHU
4 BrimonHenne u 3ammuTa BBITYCKHOW KBaJIM(PUKAITMOH-
HOI pabOThI

OIIK-4 - CniocoOeH MpoBOIUTh HAyYHBIE UCCIIEAOBAHUS, aHAIM3UPOBATh PE3YIIb-
TaThl U TOTOBUTH OTYETHHIC TOKYMEHTHI.

1,2 MeToauKa IKCMIEPUMEHTAJIbHBIX HCCICI0BAHUN
2 DJIEKTPOTEXHOJOTUH B CEIILCKOM XO35ICTBE
3 TexHonornueckas (IPOEKTHO-TEXHOJIOTUYECKAs] )
MpaKTHKa
4 BrinonHenne u 3amuTa BBITYCKHOW KBaTM(DHUKAITMOH-
HOI pabOThI

7.2 Onucanmne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
srane ux GopMUPOBAHMS, ONTMCAHME KA OLCHUBAHUS
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[Inanupyemsbie
pe3yabTaThl
OCBOEHUS KOM-
neTeHuuH (MH-
JUKaTOPBI J0-
CTHKCHHS KOM-
METEHIIN)

YpoBeHb OCBOEHHUS

«HEY/IOBJIETBO-
PUTEIBHOY
MHUHUMAaIbHBIN
HE JIOCTUTHYT

«YIOBJIETBOPH-
TEJILHOY
MHUHUMAaJbHBIN
(TIOpOTOBBII)

«XOPOLIO»
CcpeaHuit

«OTJIIUYHOY
BBICOKHUH

OrneHoyHoE
CPEICTBO

YK-1 - CnocobeH ocymiecTBIsATh KPUTHUYECKHI aHAIN3 MPOOJIEMHBIX CUTYallMii HA OCHOBE CH-
CTEMHOT0 I10JIX0/1a, BEIpa0aThIBATh CTPATETHIO JICHCTBUIM

3Harh: He Bnageer | Umeer mosepx- | 3Haer: 3naer na BoI- | Pedepar,
- BapUaHTHl pe- | 3HAHUSIMH B | HOCTHBIE 3HA- BapUaHTBl pelle- | COKOM 3amaHus
LIEHUS IIOCTaB- | 00JACTAX: HUA B 00.1a- HUS  TIOCTaBJIEH- | YPOBHE: IpaKTUye-
JEHHOI  mpo- | BAPHAHTOB CTAX: HOM NPOOJIEMHON | BAPUAHTBL  Pe- | (rpx -
OneMHONl cuTy- | peuieHus TO- | BAPHAHTOB  pe- | CHTYallWM Ha OC- | IIEHHA MOCTAB- | . a opa-
alluy Ha OCHOBE | CTAaBIEHHOM HIEHUs II0CTaB- | HOBE JOCTYNHBIX | ICHHOH  IIpo-
JOCTYIHBIX HC- | IPOOJIEMHON | JIEHHOH Ipo- | ICTOUHUKOB UH- | OJIEMHOH CHTY- TOPHbIX
TOYHHKOB WH- | CUTyallud Ha | OJeMHOW cuTya- | popmanuu. Al Ha OCHOBE pabor,
dopmarun. OCHOBE  JIO- | IMM HAa OCHOBE JocTymHeIX wmc- | 16CT
CTYIIHBIX HC- | JOCTYIIHBIX HC- TOYHHUKOB HH-
TOYHHKOB HWH- | TOYHUKOB  UH- dopmanum.
dhopmarum. dhopmarum.
YmMmern: He ymeer: YMeer Ha HHM3- | YMeeT Ha [0- | YMeeT Ha BbI-
- QHAIN3UPO- | AaHATHU3UPO- KOM YpOBHe: CTATOYHOM COKOM ypOBHe:
BaThb HpoOIeM- | BaTh Ipo- | aHAJU3UPOBaTh | YPOBHeE: aQHAJU3UPOBATH
HYI0 CHUTyaluio | ONeMHYI0 CH- | TpoOJIeMHYIO aHATM3UPOBATH MPOOIIEMHYTO
KaKk  CHCTeMy, | TyallUl0  Kak | CUTyallMl0  Kak | MPOoOJIEeMHYIO CUTYyaIlMI0  Kak
BBISBIISISL €€ CO- | CHCTEMY, BBI- | CHCTEMY, BBISB- | CUTYalMI0  Kak | CUCTEMY, BBISB-
CTaBISIOIIME M | ABJSII €€ CO- | JIsil €€ COCTaB- | CUCTEMY, BBISAB- | JsIsI €€ COCTaB-
CBSI3M  MEXJY | CTaBISIONIME | JISIOLIME U CBSI3M | JIIT €€ COCTaB- | JIIOIIUE U CBS-
HHUMH. U CBA3U MCK- | MCXKAY HUMHU. JIAIOMKUE U CBA3U | 3U MCXKIAY HH-
Iy HUMU. MEXy HUMHU. MH.
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[Inanupyemsbie
pe3yibTaThl
OCBOEHHS KOM-

YpoBeHb OCBOEHHUS

«HEYJOBJIETBO- | «YIOBIETBOPHU- OleHOYHOE
MeTeHINH (MH- PUTETEHOY TENBHO» «XOPOILO» «OTJINYHO» CPEJICTBO
AUKATOPBL 10~ | \ipgyvabHBIH | MAHMMAJTbHBIH CpeaHui BBICOKHIA
CTIOKCHUA KOM- | e nocTurayT | (MOPOTOBBINA)
TIETEHIIN)
Baagers, Tpy- | He Baameer: | Buapgeer Ha | Brageer Ha go- | Baageer HA
JAOBBIE neii- |- HaBBIKAMH | HU3KOM CTATOYHOM BBICOKOM
CTBHS: OIIpEJCIICHUs B| ypPOBHe: YpOBHE: YpOBHE:
- HaBBIKAMH |paMKax BBI- |- HaBBIKAMU |- HABBIKAMH OIIpe- |- HaBBIKAMU
ompelesieHUsT B |OpaHHOTO ajiro- |ONPEAEICHUs] B |ICJIEHHS B paMKax [ONpENesIeHUs B
paMKax BBIOpaH- [pUTMa BONPOCHI |paMKaX BbIOpaH- |BBIODAHHOTO ajro- paMKax BbIOpaH-
HOI'O anropuTMa |(3ajadm), MOJ-|HOTO aIrOpUTMa|pUTMa  BOIPOCHI [HOTO AJITOPUTMa
BOIIPOCHI  (3a/a- [JIeXaIIue Najdhb-|BONPOCH  (3ama- [(3amadn), TojJIe- |BOIPOCH  (3ama-
4yM),  T[OIJIeXka- |[HeHIed paspa-|4d), MOMIekallue Kallue JanbHel- [4u), moaeKalue
mue JanpHeniel |00Tke, Mpesia- |JalbHelmed pas-|meil pa3paboTke, |JanpHeHen
pa3paboTke, raer cmocoObl |paboTKe, Mpeisia-|mpeuiaraeT  Cro- [pa3padoTke,
OpeaiaraeT CIo- |MX PELICHUs;  |[raeT CHOcoOBl UX |COOBbI X PELICHUS; |[IpeuiaraeT Cro-
coOBl WX pelle-| -  HaBBIKAMH |pEIICHUS; - HaBBIKAMH pa3- |cOOBI HX pelle-
HUS; pa3paboTku - HaBBIKAMU pa3- | padOTKH CTpaTe- |HUS;
- HaBBIKAMM pa3-| CTpaTeruu paboTKu cTpaTe- | TMM JOCTWXKEHUS | - HaBBIKAMU
paboTKH cTpaTe-| AOCTHKCHUS THH JIOCT)KEHUS | TOCTaBICHHON pa3paboTKu
MU JOCTHXKEHUS | IIOCTABIECHHOW | IIOCTaBJIECHHOMN LEeIM KaK IIOCIIE- | CTpAaTeruu  J0-
MIOCTaBJICHHOMN LEeJW Kak I0- | LeJIM KakK Iocye- | IOBAaTeNbHOCTh CTIDKEHHUS  TIO-
e Kak Iocyie-| CliefioBaTelb- | JOBAaTeNbHOCTh | IIAroB, MPEIBUAS | CTaBJICHHOW
J0BaTCIbHOCTDH HOCTb MIaros, | aroB, MNpE€ABH- | PE3YyJIbTAT Kax- | OCJIM KakK II0-
1aroB, MPEOBUIS | OpeABUIS pe- | O pe3yinbTaT | JOr0 W3 HUX H | CIEAOBaTElb-
pe3ynbTaT  KaxX-| 3yAbTaT KaX- | K&KAOTO U3 HHUX | OLICHUBAs X | HOCTh  LIaros,
JOro HM3 HUX M| A0I'O U3 HUX U | U OLCHHUBAsA HUX | BIUJAHUC Ha | IpeaABUIA pe-
OLICHUBAs UX | OLICHUBAasT UX | BIUSHHE Ha | BHEIIHEE OKpY- | 3yJAbTaT KaXKIO-
BIIMSIHUE Ha| BIMSIHME  Ha | BHEIIHEE OKpY- | )KEHUE IUIaHUPY- | T0 U3 HHUX H
BHCUIHEEC OKpY-| BHCUIHEC JKCHUC IIJIaHUPY- eMon ACATCIIbHO- | OLICHUBAA ux
JKEHHUE IUIAHUPY-| OKPYXKEHUE €MOM  JiesATeNb- | CTH U Ha B3aUMO- | BIUSIHUE Ha
€MOH JesITeNbHO- | INIAHUPYEMOH | HOCTH M Ha B3a- | OTHOLICHHMS BHEILIHEE OKpY-
CTH U Ha B3aHMO-| ACATCIIBHOCTHU HUMOOTHOIIICHHUA Y4aCTHUKOB 3TOU | KEHHE IIJ1aHH-
OTHOUICHUA U Ha B3aWMO- | YHaCTHHMKOB JCATCIIbHOCTH. pyeMoﬁ -
YYaCTHUKOB 3TOU | OTHOLICHUS 3TOH JesATeNbHO- TEJIBHOCTH U Ha
JeSITETIbHOCTH. YYaCTHHUKOB CTH. B3aUMOOTHO-
3TOU HEesATEIIb- LIEHUS]  y4dacT-
HOCTH. HUKOB 3TOH Je-
ATEJIBHOCTH.

OIIK-4 - CnocoOeH MpoBOJUTh Hay4HBIE MCCIICIOBAHUS, aHATM3UPOBATh PE3yIbTaThl U TOTOBUTH OTYET-

HbIC JOKYMCHTEIL.

3Harts: He Bnageer Hmeer noepx- | 3naer: 3naer na BeI- | Pedepar,
- METOAbl H | 3HAHMSIMH B | HOCTHbIE 3Ha- - METOIBl U CIO- | COKOM 3aIaHUs
crnocoObl pemie- | 001acTAX: HusA B 00.1a- coOBbl  pelleHNs | YpOBHe: IpaKTHye-
HUsI MCCIIENOBA- | - METObI U CTAX: UCCIIEI0BATENb- - METOIBl W | cppx -
TEIBCKHX 3324 | CIIOCOOBI pe- | - METOHBI H CIIO- | CKUX 3aja4 CrocoOsl pelie- nabopa-
LIEHUs UC- coOBl  pelIeHus HUSl MCCIIEe0Ba- TODHEIX
clle1oBa- HCCIIE10BATENb- TEJIbCKUX 33734
TEJBCKUX 3a- | CKHX 3a1ad pabor,
nau TECT
YmMmern: He ymeer: YMeer Ha HU3- | YMeeT Ha J0CTa- | YMeeT Ha BbI-
- MCHOJNB30BATh | -  HCIIOJIL30- | KOM YPOBHe: TOYHOM YPOBHE: | COKOM YpOBHeE:
uH(OpMaLUUOH- | BaTh MHGOpP- | - HCHOJIB30BaTh | -  MCHOJNb30BATh | - HCIOJIb30BATh
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[Inanupyemsbie
pe3yibTaThl
OCBOEHHS KOM-

YpoBeHb OCBOEHHUS

«HEYJOBJECTBO- | «YIOBIECTBOPH- OneHoYHOE
neTeHuuu (MH-
PHUTEITHHO TEITLHOY» «XOPOIIIO» COTITUYHOY» CPEACTBO
AUKATOPBL 10~ | \ipgyvabHBIH | MAHMMAJTbHBIH CpeaHui BBICOKHIA
CTHKCHISA KOM- | ye nocTHrHyT (OpOroBbIif)
TIETEHIIN)
HBIE PECypCHI, | MAIlMOHHBIC nHpopMaImon- | nHGOpPMAITHOH- nHpOpMaITHOH-
HAYYHYIO, pecypcesl, HbIE  PECYpCHI, | HbIC pecypcehl, | HbIe  pPecypcHl,
OMBITHO 3KCIe- | HAYYHYIO, HAYJIHYIO, HAYYHYI0, OIBIT- | HAYYHYIO,
PUMEHTAIILHYIO | OTIBITHO 3KC- | ONBITHO 9KCIIe- | HO DKCIEPHMEH- | OMBITHO JKCIie-
U TpUOOPHYIO | IEPUMEHTANb- | PUMEHTAIBHYIO | TaJbHYIO M MPH- | pPUMEHTAIBHYIO

0a3y s mpo-

HYIO W TIpH-

u  TpuOOpHYIO

OopHylo 0a3y s

u  TpubOpHYIO

BeJleHHsI nccie- | OopHyro 0asy | 0asy ans mpoBe- | MpoBemeHWsT ucC- | 0azy Ui Tpo-
JOBaHUM B ar- | [uid TpOBele- | NEHUS HCCIENO- | CleAOBaHUN B | BeIEHUs HcCcle-
POMH)KEHEPUH. | HUSL HCCIENO- | BAHMH B arpo- | arpOMHKEHEpUH. | AOBaHMW B ar-
BaHWI B arpo- | MH)XCHEPHUH. pOUH)KEHEPHUH.
WH)XEHEPHUH.
Baaners: He Biapeer: | Baapeer Ha | Baageer Ha no- | Biuageer HA
- HaBBIKAMH | -  HaBBIKAMH | HU3KOM CTATOYHOM BBICOKOM
dbopmynupoBku | GOPMYIUPOB- | YpPOBHE: YpPOBHE: YPOBHE:
PE3yNbTaTOB, KA pe3yibTa- | - HaBBIKAMH | - HaBBIKaMu (op- | - HaBBIKAMU
MOJIydeHHbIE B | TOB, IMOJIYYCH- | (POPMYJIUPOBKUA | MYJIHPOBKH  pe- | GOPMYITHUPOBKU
XO/e peUICHUs | Hble B XOJIe | pe3y/bTaToB, 3yJIBTaTOB, TOJY- | PE3YJIbTATOB,
UCCIICIOBATENb- | PELICHUSI MC- | IOJNyYeHHbIE B | YEHHBIE B XOZE | IOJyYEHHBIE B
CKHUX 33734 ClIeIOBaTENb- | XOAE PELICHMS | PEIICHUs] Hccie- | XOIe peLIeHHUs
CKHUX 3a7a4y HCCIIEIOBATENb- | JIOBATEIbCKUX HCCIIeI0BATEIb-
CKHUX 3a7a4 3ama4y CKHUX 3a7a4

7.3 TunoBble KOHTPOJIbHbIE 33JJaHUA WM HHbIe MaTepHaJIbl, He00X0-
JAUMbIe J1JIsl OLlEeHKU 3HAHWH, YyMEHNH, HABBIKOB M ONbITA JAeATeJIbHOCTH, Xa-
pakTepusywiue 3Tan (GopMUPOBAHMS KOMIIETEHIHII B mpouecce OCBOECHHS
o0pa3oBaTeIbHOM NMPOrPaMMBbI

IIpuMmepsl J1adopaTOpHBIX padboT

YK-1 - CnocoGeH oCyIIeCTBIATh KPUTUUECKUN aHaTU3 MPOOJIEMHBIX CUTY-
aIliii Ha OCHOBE CHCTEMHOTO TOIX0/1a, BBIpa0aThIBaTh CTPATETHUIO ACHCTBHIA,

OIIK-4 - CnocobeH mpoBOJAUTh Hay4yHbIE HCCIEAOBAHUS, aHAJIU3UPOBATH
pEe3yJIbTaThl U TOTOBUTH OTYETHBIE JOKYMEHTHI.

3.1.1 /lna mekyuwiezo KOHmMpoaa

JlabGopaTopHbie padoThI
JlabGoparopuas padora Nel

Hcnoas3oBanue niaardopmbl Arduino aas u3MepeHnst TeMnepaTypsl B Xo/e MPoOBeIeHUsl

IKCICPUMEHTAJBbHBIX uccaeI0BaHuH

[lens mabopaTOpHOi PabOTHI: M3YYHTh OCHOBBIMCIIONB30BaHMS IuaThopmbl Arduino mis

HU3MCEPCHUA TEMIIEPATYPEI B XOA€ IMPOBCACHUA SKCIICPUMCHTAJIBHBIX I/ICCJ'IG)IOB&HI/Iﬁ.
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B Hacrosimee Bpemsi HaOupaeT MOMYISIPHOCTh MUKPOKOHTPOJUIEpHAs IUlaTa YIpaBlICHUS
Arduino. Jlns Heé cylecTByeT orpoMHOE pa3HooOpas3ue naTdyukoB. E€ oTIIMYMTENBHOM YepTo
SIBIISIETCS. HU3KAsi CTOMMOCTD M OOJIBIIIOE KOJTMYECTBO PA3IMYHBIX TPUMEPOB B MHTCPHETE.

JlannHas miuata UMeeT pa3lMyHOE KOJMYECTBO HCIONHEHM, Haubosee U3BECTHA Cpelld HUX

ArduinoUNO npezacrasiennas Ha pucyHke 1.1.

e
RxmC ARDUINO
. -

- (—a:. ﬁ‘

Pucynoxk 1.1 - ArduinoUNO
Jlist m3Mepenust TemMrepaTypsl ooyt mudposbie garunkun DS18B20. Takoit gatuuk mo-

Ka3aH Ha pucyHke 1.2.

Pucynok 1.2 - Hudposoii natunk temmneparypsl DS18B20

JlaHHbBIE TaTYMKU YaCTO HCIOJIb3YIOTCS B DJIEKTPOHMKE, TaK KaK OHU OYEHb MPOCTHIE U Je-
HIEBBIE, @ TAK)KE OUYEHb PACIIPOCTPAHEHBI.

DS18B20 310 1mudpoBoit u3MepuTeNlh TEMIIEPATYPhl, C pa3pelIeHreM npeodopasoBaHus 9 -
12 pa3ps0B U QyHKIMEH TPEeBOXKHOIO CUTHalla KOHTPOJIS 3a TemnepaTypoi. Ilapamerpsl KoH-
TPOJIL MOTYT OBITh 33JJaHbI MOJIb30BATEJIEM M COXPAaHEHbI B SHEPrOHE3aBUCUMON MaMATH JaT4yu-
Ka.

DS18B20 o6meHnBaeTcs TaHHBIMU ¢ MUKPOKOHTPOJUIEPOM IO OHOMIPOBOTHON JIMHUU CBSI-
3, UCTIONB3YsI MPOTOKOI uHTEepdeiica 1-Wire.

[TuTanue AaTYMK MOXKET MOJIy4aTh HEMOCPEJICTBEHHO OT JIMHUM JIaHHBIX, 0€3 UCIOJIb30Ba-
HUSl BHEIIHETO MCTOYHUKA. B 3TOM pexuMe nutaHue JaTdyrKa MPOUCXOAMT OT SHEPruu, 3ara-
CEHHOW Ha Mapa3uTHOW €MKOCTH.

JlnanazoH u3MepeHus TeMIeparypsl cocTaBisieT ot -55 no +125 °C. [ina nuanasona ot -10

1o +85 °C nmorpemHocts He npesbimiaet 0,5 °C.
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V xaxnon mukpocxembl DS18B20 ecTh yHUKaNbHBIA CEpUITHBIN KO JJIMHOW 64 pa3psna,
KOTOPBII NO3BOJISIET HECKOJIIBKUM JIaTYMKaM IMOJKII0YAaThCs HAa OJHY OOIIYIO JMHUIO CBsi3u. T.e.
4yepe3 OJUH MOPT MUKPOKOHTPOJUIEPA MOKHO OOMEHUBATHCA JAaHHBIMH C HECKOJBKUMH JaTyH-
KaMH, pacrpeelIeHHbBIMA Ha 3HAUUTEIbHOM paccTOsHUU. PexxumM KpaiiHe yno0eH I UCIOoJb30-
BAaHMS B CHCTEMaxX SKOJOTMYECKOrO0 KOHTPOJISl, MOHUTOPUHIA TEMIIEpaTypbl B 3JaHUAX, y3JIax
000py1I0BaHUs.

[MoaxmrounB TaHHBIA TaTYMK K 11ate Arduino u coeiuHUB €€ ¢ KOMIIBIOTEPOM, MOYKHO BbI-
BOJUTDH MOKA3aHUs TeMIepaTyphl Ha 3KpaH. Jjig 3Toro HeoOXoauMo cobpaTh cxeMy IMpHUBEICH-
HYIO Ha pUCYHKE 1.3 M 3arpy3utTh KOJ MPOrpaMMBbl B IaMsATh MUKPOKOHTPOJUIEpa MOKa3aHHbIN B
muctunre 1.1.

Kak BunHO u3 pucynka 1.3 s noaxiIroueHus MoHa100MTCs MaJIOMOIIHBIA PE3UCTOP HOMH-

HaioM 4,7 kOm.

GND

IEEasssssssm—— —  GND
DATA —
\J N DATA
) W vdd
+5V
9V..12VDC S = 9 @
(Bottom View)

Pucynok 1.3 — INoakmodyenue natuanka temreparypsiDS18B20 k Arduino

Jluctunr 1.1 - Ilporpamma a1 nepeaayu JaHHBIX OT JaTuuka Temreparypsl DS18B20 B kom-
nbproTep ¢ momoinso Arduino.
#include<OneWire.h> // annmanu3anus 6ubnmoreku muHbl OneWire.
#include<DallasTemperature.h> // Ununmanuzamus 6MO6JIMOTEKH TEPMOTATIYNKOB.
#define ONE_WIRE_BUS 2 // TloakiroueHue gaTdynka K02-My MUHYAPIYHHO.
OneWireoneWire(ONE WIRE BUS); // 3amyck untepdeiica OneWire ans NOAKIIOYESHUS
OneWire yCcTpoOHCTB.
DallasTemperaturesensors(&oneWire); // Vka3zanue, uroycrpoiictBomOneWiressisiercsrepMo-
natuukot Dallas Temperature.
void setup()
{

Serial.begin(9600); // 3amyckCOMmopra.

sensors.begin(); // 3anmyckcencopa.
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}
voidloop()

{
sensors.requestTemperatures(); // Komanga onpoca temreparypsl.
Serial.print("T0=");
Serial.println(sensors.getTempCBylIndex(0)); // Ileyars B mopt Temnepatypsl, "0" B nan-

HOM CJIy4ae yKa3bIBacT Ha [1€PBOE YCTPOMCTBO B LIMHE.

}

B nporpamme ArduinolDE nomxHbl ObITH ycTaHOBJCHBI 2 OubOmuoreku: OneWire.h u
DallasTemperature.h. KomeHTapuu B JIMCTHHIE MPOrpaMMbl MPEACTABICHBI MOCIE «IBOWHOIO

ciemray (IBOMHAs Kocas 4epTa).

IMopsiioK BHINOJHEHUS PAdOTHI
BHUMAHMUME! Bkiouyenue u padora ¢ 3JeKTPOonpudéopaMu Npou3BOAUTCH TOJBKO C pa3-
pelleHHs] NPernoAaBaTeJisi U MO/ ero NpucMoTpom!
1. Cobepure cxemy, Noka3aHHYIO Ha pucyHke 1.3;
2. B mporpamme ArduinolDE Habepute KO nporpaMMbl TOKa3aHHBIN B JucTHHTE 1.1;
3. Ilocie mpoBepkHr Ko/a MpenoaBaresieM, 3arpy3uTe HaOpaHHbIH KO B MUKPOKOHTPOJIIED;
4. B mporpamme ArduinolDE oTkpoiiTe MOHUTOp TIOPTa ¥ YOEAUTECh YTO CYMTHIBAHHE TEMIIEpa-
TYpBl IIPOUCXOIUT BEPHO, Ul STOIO MOKHO 3a)KaTh JATUMK PYKOH, TemmepaTypa JOJDKHA BbI-
pacrtu;
5. OdopmMute OTYET O MpoAETaHHOM JabopaTopHOM padoTe. B HeM TOKHBI OBITh: 11€JIb paOOTHI,
KpaTKHe TeOpeTHUYecKue 3amucH o jaTuuke temneparypbl DS18B20, oTBeThl Ha KOHTPOJIbHBIE

BOIIPOCHI U BBIBOJBI.

KoHTpoJibHbIE BONPOCHI
1. Yro takoe Arduino?
2. Yro u3 cebs mpencrasiset natuuk DS18B20?
3. MOXHO JIM TOJIKIIOYNATH HECKOJIBKO AaT4rkoB K miatdopme Arduino? Ecau ma, To Kak 3TO
clenarn?
4. KakoBbI xapakTepucTiky natuuka DS18B207?

5. Yto HeoOxoaumo id noakaroueHud natunka DS18B20 x Arduino?
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JlabGoparopHasi padora Ne2
Hcnoan3zoBanne miaardopmbl Arduino aJisi i3MepeHusl BJIaKHOCTH BO3IyXa B X0/1e MPoBe-

ACHHUSA IKCIIEPUMEHTAJbHBIX HCCJIeI0BAHUH

Llenb sabopaTopHOW pabOTHI: W3YYHTh OCHOBBIUCIIONL30BaHUS TuiaTdopmbl Arduino mis

HU3MCPCHUSA BJIAXKHOCTH BO34yXa B X01€ IMPOBCACHHN A SKCIICPUMCHTAJIbHBIX I/ICCJIC[[OBaHI/II\/JI.

Jlis u3MepeHus BIaXKHOCTH BO3/1yXa 0€3 MCIOJIb30BaHUs JOPOrOCTOSIIEr0 MPOMBIIUIEHHO-
ro 000pyI0BaHUs AJIs IPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI MOYKHO BOCIIOJIb30BATh-
cs1 maTtunkoM BrakHoctd DHT11 noaxirouénusiM K miatdopme Arduino (puc. 2.1).

JlaTyuK COCTOUT U3 ABYX 4aCTEH — EMKOCTHOTO JAaT4YHMKA TEMIIEpATyphl U rurpomerpa. Ilep-
BBII UCIOJIB3YETCS JIsl U3MEPEHUsS] TEMIEpaTyphl, BTOPOM — JUIsl BIXKHOCTU Bo3nyxa. Haxons-
HIMICST BHYTPU YUII MOXKET BBINOJIHATH aHajIoro-uudpossie mpeodpa3oBaHus U BbIIaBaTh LUD-

pOBO¥ CUTHAJI, KOTOPBIN CUUTHIBAECTCS IMMOCPEACTBOM MUKPOKOHTPOJLIEPA.

DHT11
DHT11 pins
1 vce . . .
2 DATA . - .
3 NC DHT11
4 GND Temperature | . - .
el
Relative Humidity . . .
EER
il 5 9
< llo e
Bls | s
s
NI
e
* . *
A r WL
Nk e
M‘“ "A“oo"
COF e
@;j‘g«%‘k-pb e \\
A
2 T\
\ \\ \ AR
L\ N

Pucynok 2.1 — Jlaruuk Binaxknoctu DHT11

Xapakrepuctuku natunka DHT11:

e [Torpebnsiemblii TOk — 2,5 MA (MakcUMalIbHOE 3HAUE€HHUE MPH NTPeoOpa30BaHNUH IaHHBIX );

e II3mepsieT BnaxkHocTh B tuama3oHe ot 20% 10 80%. [TorpenrHocTs MOKET cOCTaBIsATh 10 5%;

e [IpumeHsieTcs pu u3MepeHnn TeMmeparypsl B uaTepBaiie ot 0 10 50 rpamycos (Tounocts — 2%)
e ["aGapurtHble pazmepsl: 15,5 MM uinHa; 12 MM HMpoTa; 5,5 MM BBICOTA;

e [Iutanue — ot 3 10 5 BOakbT;

e O1HO U3MepeHHe B €IMHUILY BpeMeHH (cekyHay). To ecTh, yactora coctaBinser 1 I'm.

Jlns moaxmroueHust qatarka Kk Arduino morpedyetcs pesucrop HomuHamoM 10 kOwm (puc. 2.2).
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T . e
rxmm Arduino

.................
-------

----------------
................
----------------

GND

Pucynok 2.2 — INoakmovenue natanka BiaxHoctd DHT11k miatdopme Arduino

Jluctunr 2.1 — Ilporpamma s mepemadd JaHHBIX OT jJaryuka BiakHoctu DHT11 B
KOMITBIOTEp ¢ oMol Arduino.

// bubnmoTteka ais padboThl ¢ natuyukamu cepun DHT
#include<TroykaDHT.h>

// co3zpaém o0wekT kinacca DHT

// mepenaém HOMEp MUHA K KOTOPOMY TTOJKJIFOUEH JATYUK U THIT JaTINKA
// Tamibl cencopos: DHT11, DHT21, DHT22

DHT dht(4, DHT11);

voidsetup()

{

// OTKpBIBaeM IOCJICIOBATEIbHBIN MOPT JJII MOHUTOPHUHTA JIEHCTBUIA B IPOTpaMMe
Serial.begin(9600);
dht.begin();

}
void loop()
{

// cUNTBEIBAHUE JAaHHBIX C JaTYHUKa
dht.read();

// IpoBepsieM COCTOSIHHE JaHHBIX
switch(dht.getState()) {

I/ Bc€OK
caseDHT_OK:

// BBIBOJIUM ITOKA3aHUA BJIAXKHOCTU U TECMIICPATYPhI
Serial.print("Temperature = ");
Serial.print(dht.getTemperatureC());
Serial.printin(" C \t");
Serial.print("Temperature = ");
Serial.print(dht.getTemperatureK());
Serial.printin(" K \t");
Serial.print("Temperature = ");
Serial.print(dht.getTemperatureF());
Serial.printin(" F \t");
Serial.print("Humidity = ");
Serial.print(dht.getHumidity());

18



Serial.printin(" %");
break;

Il onOKa KOHTPOJIBHOW CYyMMBI
case DHT_ERROR_CHECKSUM:
Serial.printIn("Checksum error");
break;

// IpeBBILIICHUE BPEMEHU OXKUTAHUS
caseDHT_ERROR_TIMEOUT:
Serial.printIn("*Time out error");
break;

// TaHHBIX HET, NaTYMK HE pearupyer Wik OTCYTCTBYET
case DHT_ERROR_NO_REPLY:
Serial.printIn("Sensor not connected");

break;

}

Il xn1ém 1Be CEKyHIbI
delay(2000);

HOpH}]OK BbINNOJTHCHHUA paﬁoTI)I

BHUMAHMUE! Bkiouenue u padora ¢ 3JeKTPOonpudéopaMu Npou3BOAUTCH TOJIbKO ¢ pa3-

pelleHus NpenoaaBarTeis 1 Mo ero NpucMoTpom!

1. Cobepute cxeMy, OKa3aHHYIO Ha PUCYHKE 2.2;

2. B mporpamme ArduinolDE Habepute KO pOorpaMMbl TOKa3aHHBIN B JTUCTHHTE 2.1;

3. [locne mpoBepku Kojia MpemnoiaBaresieM, 3arpy3uTe HaOpaHHbIM KOJI B MUKPOKOHTPOJI-

nep;

4. B mporpamme ArduinolDE oTkpoiiTe MOHHUTOp moOpTa U yOEAMTECh, YTO CUMTHIBAHUE

BIIQYKHOCTH M TEMIIEPATypPbI IPOUCXOANUT BEPHO;

5. OdopmuTte oTUET O MpOAETAaHHON JTabopaTopHON pabore. B HeM MOKHBI OBITh: 1IEJb

paboThl, KpaTkue TeopeTuyeckue 3amnucu o aaryuke DHT11, oTBeTh Ha KOHTPOJIBHBIE BOMPOCHI

U BBIBOJBI.

KOHTpOJIbHI)Ie BOIIPOCHI

1. KakoBsI xapakTepuctuku garanka DHT11?

2. Yro u3 cebs mpencranisier natunk DHT11?

3. Kak vacto gatunk DHT11 moxxeT u3MepsATh BIaXHOCTb U TeMIleparypy?

4. Yo HeoOxommmMo w1t nmoAkiroueHus naranka DS18B20 k Arduino?
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IIpumepsl npakTHYecKHX padoT

INPUMEHEHME TEIIVIOBU3NOHHOI'O UCCJIIEJOBAHUSA
SJIEKTPOOBOPYJIOBAHUS HA TIPUMEPE CHJIOBOT'O TPAHCO®OPMATOPA

Llenwv pabomoi: N3yauthb 3aKOHBI TEpMOTpa(UH, 03HAKOMUTHCS C METOIUKON ITPOBEJCHUS TETl-
JIOBU3UOHHOTO o0cienoBanus. [lonyduts TepMOrpaMmBbl CUIIOBOTO TpaHchopMaropa .

1.1 Obuue ceeoenusn

Tepmorpadus (n3MepeHne TeMIepaTypsl HOCPEICTBOM TEIJIOBU30PA) SIBIISIETCS TACCHBHBIM,
0ecKOHTaKTHBIM MeTooM u3Mepenus. KB u3o0paxkenue otoOpaxaer pacupeesieHHe TeMIIe-
paTypbl Ha NOBEPXHOCTH 00BbeKkTa. [loaTOMY, C MOMOLIBIO TEIJIOBU30pa HEBO3MOKHO U3MEPUTH
TeMIIepaTypy BHYTpU 00bEKTa WM YBUAETh IPEAMET HACKBO3b.

TennoBuzop uzMmepser UH(ppakpacHOE U3JIydyeHHE B JIJIMHHOBOJIHOBOM CIEKTpE B Ipejeliax
nois o63opa. Micxoast U3 3TOro, OCyLiecTBIsETCS pacyeT TeMIepaTypbl U3MEpSEeMOro 0ObeKTa.
Kaxnplii mukcenp AeTeKkTopa MpeacTaBiseT co0oi MHPpPaKpacHyr0 TOUKY, OTOOpakaeMyro Ha
JHICIIIee, C TOMOIIBIO BUACOdPeKTa.

Bce 00bekThl, TEMnepaTypa KOTopbiX Bbilie adcomoTHoro Hyas (0 K = 273.15 °C), uzny-
4arT WH(paKpacHbIe BOJIHBI, HO YEJIOBEUECKHI IJ1a3 HE CIOCOOCH YBUAETh MH(pPaKpacHOE H3-
Jy4eHHE.

dakTopaMu pacyera SABJISIOTCS ONpeaeséHHble KO3(GULMEHTHI - U3TydaTesbHas CHoco0-
HOCTh (€£) IIOBEPXHOCTH M3MEPSEMOIro O0BEKTa M KOMIICHCALUM OTPaKEHHOW TemIieparypa
(KOT = xommeHcanusi OTpa)keHHON TeMIepaTypbl). DTH 3HAYEHUS NEPEMEHHBIX MOXKHO BpYyd-
HYIO 33]1aTh B TEIJIOBU30PE.

Kosppuyuenm uznyuenus(e) 3170 cTeneHb CioCOOHOCTH MaTepualia U3nydarh (BbIACISATH)
UH(paKpacHOE U3ITyUYEeHUE, M3MEHSIETCS B 3aBHCUMOCTH OT CBOMCTB IMOBEPXHOCTH, MaTepuaa, u
B CJIy4ae ¢ HEKOTOPbIMHM MaTepuajlaMu OT TEMIIEpaTypbl U3MepsieMoro oobekTa. MakcuMaabHas
u3nyuaresibHas crocobHocTh: & = 1 ( 100%)

Xusble Tena: &< 1, T. K. ’KUBBIE T€Ja TaKXKe OTPa)KalOT U MO BO3MOXHOCTH MPOIYCKAIOT U3~
aydyeHue. MHorue HeMmeTajuiMueckue marepuaisl (Hanpumep, [IBX, OeToH, opraHuuyeckue Be-
miecTBa) 00J1a1at0T BBHICOKOM M3JIydaTeNIbHOW CIIOCOOHOCTHIO B JJIMHHOBOJHOBOM HMH(pakpac-
HOM JlMana3oHe, KOTopas He 3aBUCUT oT Temriepatypsl (€ = 0.8 1o 0.95). Mertamibl, 0coOOeHHO
MaTepHaibl ¢ OJjecTsAIIeld MOBEPXHOCTHIO, 00JIaAal0T HU3KOW M3ITydaTeabHOM CHOCOOHOCTHIO,
KOTOpasi MOKET MEHSTHCS B 3aBUCHUMOCTH OT TemnepaTypbl. KoapduiuueHT u3inydeHus € MOKHO
BPYUYHYIO 33/1aTh B TEIUIOBU30PE.

Pucynok 1.1 — K onpenenennto ko3 PpUIIHEHTOB U3TyUEHUs], OTPAXKEHHUSIHU MPOITYCKaHUs
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Koappuuyuenm ompasrcenusn (p) 3170 CTENCHh COCOOHOCTH MaTepHayia OTpaxaTh WH(ppa-
KpacHoe uznydeHue. Koaduiment otpaxkeHus 3aBUCUT OT CBOMHCTB IMOBEPXHOCTH, TEMIIEPATY-
pBl 1 THNa MaTepuana. Kaxk mpaBuiio, rinajkue, NOJIMPOBAHHBIE IIOBEPXHOCTH UMEIOT OOJIBIIYIO
OTpaKaTeIbHYIO0 CIIOCOOHOCTh, YEM IIEPOXOBATHIC, MATOBBIC MMOBEPXHOCTH, U3TOTOBIICHHBIC W3
OJIHOTO M TOro e Mmarepuaina. KoMmIeHcanuioo OTpakKeHHOH TeMIlepaTypbl MOXHO BPYYHYIO
HacTpouTh B TerioBuzope (KOT). Bo MmHOrux o6acTsx NpUMEHEHUAX OTpaKeHHas TeMIlepary-
pa COOTBETCTBYET TeMIIEpaType OKPY>Karolleil cpebl.

Kosgppuyuenm nponyckanusn(t) 570 CTENEHb CIIOCOOHOCTH MaTepuaja MpoIycKaTh (Ipo-
BOJUTH Yepe3 cedst) nHppakpacHoe uznydeHue. KoadduimeHnt npormyckanuss 3aBUCHUT OT THIIA U
TOJILIMHBI MaTepuaia. boJabIIMHCTBO MaTepualioB SABJISIOTCS MaTepralaMHu HE MPOITYCKAIOLIEro
THUIA, T.€. YCTOWYMBBIMH K JUTMHHOBOJIHOBOMY MH(PAKPACHOMY U3ITYUYCHHUIO.

3akon mennoeozo usnyuenus Kupxzoga.VludpakpacHoe wuznmydeHue, perucTpupyeMoe
TEIIOBU30POM, COCTOUT U3:

- U3IIy4YeHUsl, UCITYCKaeMOTo OObEKTOM U3MEpPEHUsI.

- OTPaXXEHHOT'O BHEUTHETO U3ITYYCHUS
- IPOIYIIEHHOTO OOBEKTOM U3MEPEHUS U3ITYUCHHUS.
CymMa 1aHHBIX KOMIIOHEHTOB Bcerja npuaumaetcs 3a 1 ( 100%):
etptr=1 (1)

[TockonbKy KO3 (GUIMEHT MPOMYCKaHUS PEIKO UTPAET 3HAUYUTEIHHYIO POJIb HA MPAKTHUKE, T
omyckaercs. [y Tepmorpaduu 3T0 03HAYALT, YTO:

Yem HmxKe KOI()PHUIMEHT U3ITy4YeHHUs, TEM BHIIIE YPOBEHb OTPAKEHHOTO MH(PAKPACHOTO
U3ITy4eHHUs, TEM CJIOKHEE OCYIIECTBUTh TOUHOE M3MEpPEHHE TeMIIepaTypbl U TeM Oosiee Baxk-
HBIM CTAHOBHTCS MPaBUJIbHAS HACTPOHKa KOMIEHcanu oTpaxeHHoi TemnepaTypsl (KOT).

Touka usmepenus u paccmoanue 00 umepsaemozo 0o6vekma.CylecTByIOT TPU MEPEMEH-
HBIX, KOTOpbIe HEOOXOMMO YUUTHIBAThH MPHU OMPECIIEHUH ONTUMAIBHOTO PACCTOSHUS 10 U3Me-
psieMoro 00beKTa 1 MaKCUMaJIbHOTO BUTUMOTO U U3MEPSEMOTO 0OBEKTa:

- nosne 3penus (FOV);

- HauMeHbIHni BuauMbIid 006ekT (IFOVgeo) u

- HAaMMEHBIIHI U3MepsieMblil 00bekT/u3mMepsieMas Touka (IFOVmeas).

[Tone 3penust (FOV) temnoBu3zopa npencrapiseTr co0oi 001acTh, BUIUMYIO TEIIIOBH30POM.
Pa3zmMepbl 1aHHON TUIOIIAAM ONPEAEISIOTCS 00bEKTUBOM, UCIOJIb3YEMBIM C TEIJIOBU30pOM. bo-
jJee Toro, BaM HeoOXOAMMO 3HaTh TEXHUYECKHE XapaKTePUCTUKU HaUMEHbBLIET0 BUAUMOTO 00b-
exta (IFOVgeo) Bamero TteroBu3opa. C NMpOCTpaHCTBEHHBIM pa3pelieHueM oO0beKTHBa 3,5
Mpaj ¥ PacCTOSTHUEM J10 U3MepsieMoro oobsekta 1 M, HauMeHbIMi BUIUMBbIH 00bekT (IFOVgeo)
MMEET CTOPOHY MUKCENS paBHYIO 3,5 MM U 0TOOpakaeTcsl Ha JUCIUIee B Ka4eCTBE 1-TO IMUKCEs.
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Pucynok 1.2 — Bnusinue HeKOppeKkTHOI HacTpoliku koddduiinenta
U3JIy4EeHNs HA PE3yAbTaThl U3MEPEHHS TEMIIEPATYPBI

1
'
1
|
1
1
1
3.5 Mm :
i

IFOVgeo

Pucynok 1.3 — ITone 0630pa OTAENBbHO B3ITOTO MUKCEIS

Onpeoenenue ¢ u KOT na npakmuxe. JIns onpenenenus Kod3QpQPuIUeHTa U3ITydeHUs T10-
BEPXHOCTH U3MEPSIEMOr0 OOBEKTa MCHONB3YIOT TaOJIMIy HOPMATUBHBIX K03pduimeHros. Ko-
SQOUIMEHT HM3IIy4eHHs] MOBEPXHOCTH BaIIEr0 M3MEPSEMOro OOBEKTa MOMKET OTJIMYAThCS OT
HOPMAaTHUBHOTO 3HAYCHUsI, YKa3aHHOTO B TaOJIHIIe.

JlonmyckaeTcst onpeAenuTs Ko3(pPUIUEHT HU3Iy4eHUs C MOMOIIBIO TAJOHHOTO MU3MEPEHUs
KOHTAKTHBIM TEPMOMETPOM MJIM ¢ IOMOIIBIO 3TAJJOHHOT'O U3MEPEHHSI TEIIOBU30POM.

Memoo c¢ ucnonvzosanuem mennoguzopa. CHayana HeoOXOAUMO MPUKIEUTHh K H3Mepsie-
MOMY O0BEKTY Kycok IiieHKH. [locie HeOOoIbIIoro npoMexyTka BpeMEHH Bbl MOXETE ¢ TIOMO-
IO TETUIOBU30PA, 33/1aB KOX(PGUIMEHT U3ITyIEeHHUSI CAMOKIICIOIIEHCS TNICHKH, H3MEPUTh TeMIIe-
paTypy MOBEPXHOCTH U3MEPSIEMOI0 00BbEKTa Ha y4acTKe, IOKPHITOM IUIeHKOH. [lomyuenHoe 3Ha-
YeHHE TEMIIePaTyphI SBISIETCS ATAJIOHHBIM 3HaUeHHEM. Jlajee BBHIIOTHSIITE HACTPOUKY KO3 u-
[IUEHTA U3JTYYEHUS JI0 TeX IMOp, TIOKa C IIOMOIIBIO TEIUIOBU30pa HE TIOIYIUTe 3HAUCHHE TEMITepa-
TypBl, PaBHOE 3TAJIOHHOMY, NP U3MEPEHUHU B OOJIACTH, HE MOKPHITON MmieHKold. COOTBETCTBY-
oM K03 GUIMEHT H3TydyeHHus OyAeT SBIATHCS KOA(PQPHUIMEHTOM H3IydeHHsS MOBEPXHOCTH
U3MEPSIEMOTro 00BEKTA.

W neanbHBIMH YCTIOBUSMU JJIS1 IPOBEACHUS U3MEPEHUH SIBIISIOTCS:

YcTolunBEIe MOTOTHBIC YCIIOBUS; 3HAYUTEIbHAss 00JaYHOCTH 0 U BO BPEMsI MIPOBEACHUS
U3MepeHUi (OTHOCHUTCS TOJIBKO K M3MEPEHHSM Ha OTKPHITOM BO3IYyX€); OTCYTCTBHE TIPSMBIX
COJTHEUHBIX JIydell 0 U BO BpeMs H3MEpPEHHsI; OTCYTCTBHE OCA/IKOB; CyXas M He IOABEpKEHHAs

22



HMCTOYHUKAM NOMEX TMOBEPXHOCTh M3MepsieMoro oObekTa (Hampumep, 0e3 JHMCTBBI WM OMUIIOK
Ha MOBEPXHOCTH); OTCYTCTBHME BETpa MJIM CKBO3HSAKA; OTCYTCTBHE MCTOYHUKOB IOMEX HA MYyTH
nepenaun MK u3iyueHust iy B U3MEPUTENBHOM Cpefie; MOBEPXHOCTb M3MEPSEMOro 0ObeKTa
JIOJDKHA 00J1aaTh BBICOKMM KOA()(UIIMEHTOM H3IIyueHHs, KOTOPBINA, B CBOIO OUYepelb, TOJKEH
OBITH ompesereH ¢ OOJbIION TOYHOCTBIO. {11 CTpOMTENbHON TepMorpaduu pekoMeHIyeTcs
pasHuIa MEXIy TEMIEpaTypoil B MOMEIIEHUN U TeMIIepaTypoi OKpY Karoleil cpeabl B MUHHU-
mym 15 °C.

[Ipu npakTU4eckoM BBIOJHEHUH OOCIEIOBAHUN CHIIOBBIX TpaHC(HOPMATOPOB HEOOXOIMMO
PYKOBOJICTBOBATHCS CIEIYIOIIUMHU MOJTOKCHHUSIMHU:

- TETIOBU30P CIIeyeT OPUEHTUPOBATh OTHOCUTEIHHO HOPMAJIH K TOBEPXHOCTH U3MEPEHHS:

JUTSI METAJTHYECKUX TTOBEpPXHOCTEH — B mipenenax 0-40°;

IUIs1 OKpAIIEHHBIX MMOBEpXHOCTEH — B mpenenax 0-60°;

- M3Mepenust He0OX0JUMO MOBOAUTH B CYXYI0 O€3BETPEHHYIO MOTOly MPHU MOJTOKUTEIbHBIX
TeMIIepaTypax ejnaTellbHO B HanOoee xapkuid nepuoy 20-25 °C u ckopocTu BeTpa He Oosee 2
Mm/c;

- B mpenmectByronme u3MepeHUsIM CyTKH HE JOJDKHBI BBINAJaTh OCAJKH, a JIEHb JOJHKEH
OBITH COJTHEUHBIM;

- TepMorpadupoBanue TpaHCPOPMATOPOB CJENyeT MPOBOJUTH HE paHee 3 4acoB IOCIE 3a-
XoJla coyiHIa (YCTAHOBJIGHHE PEXHMMA PEryJSIPHOTO TEIooOMeHa), JOMYCKAaeTcs MPOBEACHUE
U3MEPEHUI B THEBHOE BpEMs MPH HAJTHMYUH IJIOTHON OOJIAYHOCTH.

53,0
53,1
47,2
i43
354
2395
23,6
17.7
11.8
59
L 00
85,0
763
6.8
\ 60,7
526
445
364
263
20,2
121
T- 40

Pucynox 1.4 — Tepmorpammsl cumoBoro Tpancgopmaropa (cBepxy) u pparmenta 6aka
TpaHncopmaropa (CHU3Y)

- TokoBas Harpyska I10 JINHWH B IPEAIIECTBYIOMNN n3MepeHnusam nepuox 10-12 gacos Bo3-
MOYHO Oosiee O6M3Kas K HOMUHAJIbHOMY 3HAYEHHUIO;

- AHanu3 TepMorpamMM M TepMorpapuueckux HH()OPMAIMOHHBIX (PYHKIHUNA NMPOBOAUTH IO
TOKJECTBEHHBIM 00J1aCTSIM OBEPXHOCTHU 0aka U GpaphopoBoil MOKPHIIIKHY;

- NPOBOJUTH E€XKErOJHBI KOHTPOJIb METPOJIOTMYECKUX I1apaMeTpPOB TEILIOBU30POB C HC-
NOJIb30BAHUEM ATTECTOBAHHBIX MOJIesIel a0COIIOTHO YEPHOTO TENA;
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- JJIEMEHTHI KOHCTPYKINI 0aKOB OKpAILCHBI, U B 3TOM Cllydae HEOOXOMMO OPUEHTUPOBATh-
csl Ha K03(pPULIMEHT U3ITYyUEeHUS TOKPBITHUSI.

Ta6muma 1.1 — Mi3Mepenne TemiiepaTypbl CHIOBOTO TpaHchopmaTopa
U SIYEHKU YIIpaBICHUSA

30Ha U3MepeHus Wsmepennas temneparypa, °C

[lepBuunas oOMOTKa

Bropuynas odMoTka

CepaeuHuk

KonTakTHEIe COCAUHCHUA TP.

uHE sueiikn

KoHTakTHBIE COETIMHEHNS TUEHKU

Tabmuma 1.2 — 3MepeHne u pacyeT dJIEKTPUISCKUX MTapaMeTpOB
Tparcdopmaropa

U,y B

I, A

PO’BT

R.l y Om

R.z , OM

PZ, Bt

cosQ;

Tabnuna 1.3 —OnexTpuueckue HOMUHaNIbHBIE TApaMETPbl TpaHCHOPMATOPOB

SH'KBA

UIH’KB

Uk %

lo %

PO’BT

P[(H’ Bt

cosQ;

63

10

4,7

2,8

265

1280

0,85

s onipeneneHus mapaMeTpoB CXeMbI 3aMellleHHsl TpaHcpopMaTopa BHaYaAlle HAXOAAT 3HaUeHHe (HazHOTO
HaInpsHKSHUSI KOPOTKOTO 3aMbIKaHUA Uy, a Takke BETMYHHY TTOJHOTO Zy, aKTHBHOTO Rk M HHIYKTUBHO-
ro Xy CONPOTUBIICHUH KOPOTKOTO 3aMBIKaHUS 110 CICAYIOUINM 3aBUCHMOCTSIM:

U, % U P
Uko =—5—U,, (B); Zx =—%% (Om); Rx =—2_ (Om);
T 1 (B); Lk ™ (Om); Ry 3I,,° (Om)

Xi=\Z-R* .

[Mockonbky Rg= Ry + R';u Xy = X; + X%, TO CONPOTHBIICHUST 0OMOTOK TpaHCHOopMaTopa MOKHO

JIETKO OTIPENICIUTh HA OCHOBaHUU jJonyiieHus, 4to Ry = R', uX;~ X%, toecth R1 =R, =0,5Rx Om u
Xi=X5=05Xx Om.

JeiicTBUTENbHBIE BETMYMHBI CONPOTHBIIEHUI BTOPHUYHON 00MOTKH TpaHchopMaTopa R, u X,
OTIPEICTISIOT U3 PUBEACHHBIX UX 3HadeHui R'; u X', U3 COOTHOIIEHMIA:

R, X,

RZ:K_ZZ (OM) u X2: F (OM)

3HaueHUe BEITUYHHBI ITOJHOTO Zy, aKTUBHOTO Ry, M HHAYKTUBHOTO Xp;, COTIPOTUBIICHUN BETBU
HaMarHWYMBAHMS IS CXEMbI 3aMeIleHUS TpaHc(hopMaTopa ONnpenessioT U3 COOTHOIICHHI:

U P,
Z, ===, ©Om); Ro= 3|—°2  (Om);
0 0
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X, =422 —RZ, (Om);

Rn=Ro—R1 (Om); Xy =Xo—X1(Om);
2 2
Zm: Rm + Xm ’ (OM)

Ha ocHOBaHUM BBINIOJHEHHBIX PAacueTOB CIEAYET BHIYEPTUTH T- 00pasHylo cxeMy 3amelne-
HUS TpaHchopMaTopa U yKazaTh Ha HEHl BETMUMHBI COOTBETCTBYIOLINX COMPOTHBIICHHH.

Jlanee HEOOXOAMMO PUBECTH COMPOTUBIICHUS PAaCYETHBIE C YUETOM H3MEPEHHOH TeMmepa-
Typbl M pacCYUTaTh aKTUBHBIE IIOTEPU

. 235+t
Ry, = Rlzm P, :IZZRZ

Konmponsuwie éonpocuwi.

1. IosicHUTE OCOOEHHOCTH HACTPOMKH TETIIOBU30PA.

2. VneanbHbie yCcIOBUS POBEICHUS TEIUIOBU3NOHHOW CHEMKH.

3. TpeboBanus TETIOBU3MOHHON CHEMKH CHIIOBBIX TPaHC(HOPMATOPOB.

4. Kak BimseT TeMIepaTypa Ha 3JIeKTPpUIEeCKHe TIOTepH B 0OMOTKaX TpaHchopmaropa.
5. Kakue nedexTsl BO3SMOKHO BBISIBUTH IPH TEIUIOBU3MOHHOM 00CIIE€IOBAHUH.

UCCIEJOBAHUME PEXKUMOB PABOTbI
IJIEKTPOIIPUEMHHUKOB ITPU OTKJIOHEHUU HAIIPAKEHUSA OT
HOMMUMHAJIBHOI'O 3HAYEHUA

Ilens pabomur: ViccnenoBanue BIUSHUS U U3yYEHUE MOCIEICTBUN pabOThI 3JIEKTPONIPHU-
€MHMKOB Ha HaIPsUKEHUH, OTJIMYHOM OT HOMHUHAJIBHOTO HANPSDKEHUS.

Obwue ceedenusn

Kaxxpiii 371€KTpONpUEMHUK pacCYUTaH Ha ONPECIIEHHbIE PeXUMBbI paO0OThl C HOMUHAIb-
HbIMHU TlapaMeTpaMu. TeXHUYecKHe MapaMeTpbl, yKa3aHHbIE B I1acCIOpPTE, Ha3bIBAIOTCS HOMH-
HaJIbHBIMU. [Ipy OTKJIIOHEHUHM HampsDKEHHS OT HOMHUHAJIBHOTO 3JIEKTPOYCTAaHOBKU pabOTaroT ¢
OTJIMYHBIMU OT HOMHHAJIbHBIX TEXHHYECKMMHU MapaMeTpaMH, YTO HApYIIAeT TEXHOJOTHYECKUH
IPOLIECC WM HE MOITY4aeTcs JOHKHBINA SKOHOMUYECKHH 3D PexT.

[IpaBunamu yctpoiictBa u 'OCT 32144 - 2013 31eKTpOyCTaHOBOK PETIAMEHTUPYIOTCA
JIONyCTUMBIE OTKJIOHEHUS HampsbkeHus. [Ipu pacuerax morepu HanpsHKEHHS B OCBETHTEIbHBIX
CeTsAX JOMYCKAIOTCs: CHIKEHHE HaNpsDKeHUs Ha 3aKuMax y Haubosiee yJajJeHHBIX JaMIl BHYT-
pPEHHEro paboyero OCBEIICHUs MPOMBIIUICHHBIX MPEANPUATHI U OOLIECTBEHHBIX 3JaHHM, Mpo-
’KEKTOPHBIX YCTAaHOBOK HApYy>KHOTO OCBELIECHUS JIOJDKHO ObIThb He Oonee 2,5%, a y Hambomee
yIaJeHHBIX JaMIl >KUJIbIX 3/IaHUM, aBapUMHOIO U HApPYKHOTO OCBELIEHHS, BHIMOJIHEHHOIO CBe-

THJIbHUKAMHU, - HC oonee 5%. Hanbombiee HAaIpsKCHUC Y JIAMII, KaK IIPpaBUJIO0, JOJIKHO OBITH HE
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6onee 105% HOMUHANBHOTO HaMpsDKeHUd Jamil. B ceTsx Hanpsikenue 12-36 B nomyckaercs mo-
Tepst HanpskeHust 10 10%, cuuTas oT BBIBOJIOB HU3KOIO HanmpspkeHus. Ha 3axumax ayekTpoiBu-
raTteyiell U annaparoB IycKa U yIpaBJIeHUs OTKJIOHEUE HAIPSHKEHUS JI0IIyCKAETCs B Mpeeiax OT
5% no 10%, a Ha 3a)kUMax OIpYrux MPUEMHHMKOB 3JIEKTPOIHEPTUU — B nipeaeiax 5%.

Ilocie aBapuMHHBIX PEXUMOB JOIYCKA€TCS NONOJIHHUTEIBHOE INOHMKEHUE HAIPSLKCHUS
5%.

VY4auTeiBass OCOOCHHOCTH 3JIEKTPOCHAOKEHHS CEIbCKOXO3SMCTBEHHBIX TMOTpeOHTENeH
BPEMEHHO JOIYCKAIOTCS CIEAYIOINE OTKIIOHEHNSI HATPSHDKEHUS UTsl 3JIEKTPOIIPUEMHUKOB:

- Ha 3aKUMax 3JIeKTPOJIBUTaTeNIel U annapaToB IIyCcKa U YIpPaBJIeHUs B Mpejaenax orT -7,5
10 10% oT HOMHHAJIBLHOTO 3HAYCHMUS,

- Ha 3aKUMax JAPYTrux MOTpeOUTeNel 3JIEeKTPOIHEPruu B mpezaenax ot -7,5 ao 7,5% or
HOMMHAJILHOTO 3HAYEHUS.

Jlns mpuBoAa pabovuX MAllUH B CEIbCKOXO03HCTBEHHOM MPOMU3BOJCTBE HanbOIee YacTo
UCIIOJIb3YIOTCSl ACUHXPOHHBIE 3JIEKTPOJIBUrATENN ¢ KOPOTKO3aMKHYTBHIM POTOPOM, YyBCTBUTEI b-
HbIE K KOJIeOaHUSIM HanpskeHusl. MOMEHT, pa3BUBaeMblii Ha Bally JBUTATeNsl, IPONOPLIMOHAIEH
KBaJpaTy HanpspkeHus. KonebaHus HanpspKeHUsl MOTYT NMPUBECTH K «OIPOKUABIBAHHUIO» BUTa-
TeJIs, paboTaroIero Mo Harpy3Kou, a py MyCKe JBUraTelb HE 3aIlyCTUTCS.

[Ipy noHMKEHUN HANPSDKEHUST HUYKE HOMUHAJIBHOTO 3HAYEHUS, B 3aBUCUMOCTH OT HAChI-
IICHUS CTAIM JBUTATENsl, TOK CTaTOPa MOKET OCTAThCS TEM JK€, YMEHbIIUTCA (TIpU mpeodiaaa-
HUM BIMSHHS TOKAa HAMAarHWYMBaHMS) WM, KaK yalle Bcero ObiBaeT, Bo3pacTu. Ilpu ymeHsie-
HUM HanpsbkeHus 6onee 5% TOk cTaropa, Kak mpaBuiio, pacteT. KoaddunueHnt MomHocTy npu
YMEHBILIEHUN HANpPsDKEHUST OOBIYHO YBEIMYHMBAETCS, CKOJBXEHHME BO3pacTaer, KO3 UIIUEHT

M0JIE3HOT' 0 AEUCTBUA MAJaeT, Ieperpy304Has CHOCOOHOCTh ABUTATENsl YMEHbBIIIAETCS.

Tabnuua 2.1 — [Noka3aTenu kauecTBa JIEKTPOIHEPTUN

HOpPMAaJIbHO JOMYCTUMBIMU | IPEeIEIbHO JOMYCTHUMBbIE
[Toxazarens (95 % Bpemenu B Hezpemnto) | 3HadeHus (100 % BpemeHu B
HEJISITIO)
OTKJIOHEHHE HampshkeHus, %o +5 +10
OTKJIOHEHHE YacTOTHI, [ 11 +1 +5
no3a (aukepa, 0.€. 1.38 1

3HaYeHUs KOd()(UIIMEHTOB TapMOHH-
YECKUX COCTABJISIOUINX HaIPSHKEHUS
10 40-ro mopsiaka, He KpaTHbIE TPEM

5-6, 7-5 11-3,5 13-3, 17-2,
19-1,5, 23-1,5, 25-1,5, >25-
HE pErJIaMEHTUPYETCSI.

5-9, 7-7,511-5,25 13-4,5, 17-
3, 19-2,25, 23-2,25, 25-2,25,
>25- He perJaMeHTUpPYeTCs.

KpaTHBIE TPEM

3-5, 9-1,5, 15-0,3 21-0,2,
>21-0,2.

3-7,5, 9-2,25, 15-0,45 21-
0,3,>21-0,3.

YETHLIE

2-2,4-1, 6-0,5 8-0,5, 10-
0,5, 12-0,2, >12- 02.

2-3,4-1,5, 6-0,75 8-0,75, 10
-0,75, 12-0,3, >12- 0,3.

3HaYeHHe CyMMapHOro koddduimen-

8

12
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Ta TapMOHUYECKHUX COCTaBISIOLINX

HATIPSDKEHUS

1 kod(purmeHT HECHUMMETPHUHU

HanpsDKEHUH 1o oOpaTHOH mocieno-

BaTEIbHOCTU

2 4

2 KOd(ppHUIEHT HECUMMETpUU

HaNpspKEHUM 10 HYJIEBOM TOCIEA0Ba-

TEJIBHOCTHU

[Ipu yBenuueHUH HaNpPsSYKEHUS BbIIIE HOMUHAIBHOI'O BCE IPOUCXOAUT IMPOTUBOIIOIOAKHO
CKa3aHHOMY BbIlIe. B nBurarensx ¢ OOJBIIMM HACHIIEHHEM CTajdl HaMarHMYMBAIOMIMKA TOK
BMECTE C YBEJIMYECHUEM HaNpsKEHUs MOXKET BO3PACTH HEIPONOPLMOHAIBHO HAPSXKEHUIO U TOK
CTaTopa MOXKET YyBEJIMYUThCA. B 3TOM ciydae nBurarens OyneT NeperpeBaThCsl U3-3a Harpepa
CTaJI ¥ YBEJIMUYEHHSI TOKa B OOMOTKE CTaTopa B pe3yiabTaTe U30JIALUs OOMOTOK YCKOPEHHO CTa-
peer.

B o6miem, TpeboBanus kauecTBa 3aekTposHepruu usBectHsl u3 'OCT 32144 - 2013r. B
Tabauie 2.2 NpUBEICHbI JaHHBIE 110 BIUSHHUIO OTKJIOHEHUS HAIPsDKEHUs B mpenenax ot -10 1o
+10% Ha XapaKTepUCTUKN aCUHXPOHHBIX 3JIEKTpoABUrareneil. JlaHHble IpUBeIeHHbIE B Ta0INLIE
MIOKA3bIBAIOT U3MEHEHUS XapaKTEpU3YIOUIMX COOCTBEHHO IoKa3aTesu ABurarens. OTKIOHEHUs
9THX IOKa3aTejaed OT HOMHHAJIBHOIO 3HAYEHMs BIUSIOT Ha TEXHOJOrMyeckoe o0opyloBaHHE
BMECTE C KOTOPBIMU pabOTaeT ABUraTelb U BbI3bIBAET HEKOTOPHIN SKOHOMUYECKUH yI11epO.

IIpu cpenHem oTKJIIOHEHUM HarpskeHUs 3,86% HOMUHAIBHOIO Ha YCTaHOBKE IJIABUJIb-
HBIX 3JICKTporedeld MomHoCcTh0 28 KBT ObuT momydeH nepepacxox sHepruu 6500 kBr*u/ron.
JUiss cBapOYHBIX arperaToB - CHU)KEHUE HANpPSDKEHUS YXY/IIAeT KAaueCTBO CBAPOYHBIX IIBOB.
[{ukn BpeMeHU CBapKU NpU CHWKEHMM HampspkeHus Ha 10 % yanuHsercs npuOiIM3UTEIbHO Ha
20%.

Ecnu B cetu mexa nepepaOOTKH MOJIOKA, TJI€ YCTaHOBJICHO JMHUS NepepaboTKU ¢ MPOU3BOIU-
tesnbHOCThIO 3000 11/4, CHU3UTH HanpskeHue Ha 10 % Huke HOMUHAIBHOTO B TeUeHUH 1 yaca, To

3a 9TO BpeMs OyAeT He AooTmyiieHo 120 1 macTepu30BaHHOTO MOJIOKA.

Ilpocpamma padomuvt u nOPAOOK 8bINONHEHUSA

1. HccnegoBath PEKUMBI pa6OTBI QJICKTPOABUTATCIIA HA HANIPSAKCHUU, OTIIMYHOM OT HO-
MHUHAJIBHOTO.

2. I/I3y‘-II/ITI) HOCICACTBUA OT pa6OTBI YCTAaHOBKH Ha HaMPsKCHHUU, OTIMYHOM OT HOMHU-
HaJIbHOTI'O.

B J1a60paTopH01”4 pa60Te HCCIICAYOTCA PCKUMBIL pa60TBI ACUHXPOHHOI'0 J3JICKTpOJABUIA-

TEJIA, IPUBOAAIICTO BO BpallICHUEC I'CHEPATOP MMOCTOAHHOT'O TOKA.
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IHlopaook eévinonnenusn

[Ipu uccnepoBaHUM PYKOBOJCTBYIOTCS CIEAYIOIIMMHU OOIIMMH METOJUYECKUMH yKaza-
HUSMHU:

1. Pa3paboTtaTh U BBIYEPTUTH CXEMbI BKIIOYEHHUS 3JIEKTPOJBUIATENS HCIOJIB3YS] UMEIO-
myecss B HAJIMYMU amnmaparbl U npuOopsl n3Mepenus. CormacoBarh pa3pabOTaHHYIO CXEMY C
pernoaaBaTesieM.

2. O3HaKOMMTBCS C XapaKTEPUCTHUKAMU U TEXHUYECKMMHU HOMUHAJIBHBIMU JIaHHBIMHU HC-
CJIEZIyeMOI0 3JIEKTPOABHUraTeNsl, a TaKkKe UCIOJIb3yEMBIX B MPOLIECCE MCCIIEIOBAHUS allapaToB
yIIpaBJIeHUS U TPUOOPOB.

3. CoOpatp pa3paboTaHHYIO CXeMY YIPaBJICHUS TOKOIPUEMHHKOM.

4. Cxema obecrieurnBaeT U3MEHEHUE HANPSDKEHUST OT HOMUHaNIBbHOTO 1o (haze L2 B cropo-
Hy YMeHbIIeHus: Ha -2,5 B; -5 B; -10 B; -10B; -25 B (nmpu nocnenoBaTeIbHOM 3aMbIKAaHUU TyM-
OsiepoB SQ1+SO5 Bce HaNpsHKEHUSI CYMMUPYIOTCS), TP KOTOPHIX U UCCIEAYIOTCS PEXUMBI pa-
00ThI, a TakKe yBeIUueHUe HampspkeHus no ¢asze L3: +2,5 B; +5 B; +10 B (mpu nocnenosa-
TEJIbHOM 3aMbIKaHUU HaNpPSHKEHUSI CYMMUPYIOTCS).

5. Jlns uccieoBaHUs PEXUMOB palbOThI 3JIEKTPOABHUraTessl MCIOIb30BaHbl (puc. 1)
ACUHXPOHHBIN ABurareiab M, TeHepaTop MOCTOSHHOrO TOKa M2, U3MEpUTEIbHBIA KOMILJIEKT
(ananm3arop kaudectBa tumna «Pecypc-UF2M-3T52-5-100-1000» puc. 2), pe3uctopsl Ry B memnsix

I'CHEpaTopa, COCAMHUTCIIbHBIC ITPOBO/IA.

EL1
L1 V, A, cosg

Perynuposka HanpsxeHus

; OO

- sm\‘ \‘sos PVI PAL |

EL3 Perynuposka Q

sos\‘ \‘ SQ8 [ cose

SA1
L1 L2 L3

NZ

Pucynok 2.1 — IIpuHuunuansHas cxema cTeH1a
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Tabnuma 2.2 - Pe3ynbTaThl H3MEpEeHUs W BBIYUCICHUS TEXHUYECKUX TOKa3aTeseil paboThI

AJIEKTPOABUIaTENISA
2 |HomuHnanbhble |3MepeHHble
& BbruncieHHbIE BETMYUHBI
& | AaHHBIC BEIIMYUHBI
<
(=¥ o
= =
= Al<lma s M < $a & o P cosp G | Q
= S 2| 2 8| 5| | 9 - H 20 t I
% :) -_— Q_‘ Q D — o D_ V) H COS ¢H g ¢u H Qu
(5 o
A
L.
W0
= |7
5
=
=
=
S
X
= L.
)
5
= |7
=
(]
=
=
=
O
(]
-

N3mepuTens nmokaszareneil kauecTBa anekTpudeckoit snepruu «Pecypc-UF2» npeanasna-
YeH A7 U3MEPEHUN XapaKTePUCTHK HAIpPsDKEHHUs, BKIIOYAas OCHOBHBIC IMOKa3aTeNd KauecTBa
anexTpuueckoit sueprun (I1KD), a Takxke xapakTepuCTHUK CHIIBI TOKA, MOIIIHOCTA M SHEPIHUH Iie-
pemeHHoro TpexdasHoro u 0HO(GA3HOTO TOKA, MPH padoTe, KaAK B aBTOHOMHOM PEXHME, TaK U B
cocTaBe HH(OPMALIMOHHO-U3MEPUTENBHBIX CUCTEM.

[Tocne ompoGoBaHMs CXeMbl Ha 3a)KUMaX AJIEKTPOJIBUTaTelNlsl YCTaHABIMBAIOT HOMUHATb-
HBIE HAMPSKEHUST U U3MEPSAIOT MOTPEOIIEMBIl TOK U MOIIIHOCTh, COS@, TI0 PE3yJIbTaTaM U3Mepe-

HUU JIENAI0T BBIYUCIIEHUS U CBOJAT B Tabyuiry 2.2.

['eneparop =——————"> Harpyska

Pucynok 2.2 - Cxema noaximouenuit uameputens «Pecypc-UF2M-3T52-5-100-1000»
JUTSE U3MEPEHUs B TpeX(a3HOW YETHIPEXITPOBOTHON CHCTEME C TIOMOIIBI0 TOKOM3MEPUTEITLHBIX

kienieir KT52-5-100-1000 na nmpeaene 1000 A
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ITo 3amanuio mpemnoaaBaTens CO34al0T HECUMMETPUYHBIE PEXKUMBI U GUKCHPYIOT ITOKa3a-
HUS IPHOOPOB.

1. Q. cosp . tgp

; ; ; OT pas-
I H QH COS ¢H tg ¢H

o P
Ilo pe3yiabTaTaM BBIYHUCICHUHN CTPOAT 3aBUCHUMOCTH: F ;
H

JIMYHOT'O OTKJIOHEHHWS HAIPSKEHHUS B OTHOCUTENBHBIX €AuHuLAX. [lojlydeHHbIe TaHHbIE aHAIHU-
3UPYIOT U JENAI0T BBIBOJBL.
[lo nuTepaTypHBIM MCTOYHHMKAM H3YYalOTCS MOCIEACTBUS PaOOThI TOKONPUEMHUKOB Ha

HalpsKCHUU, OTIIMYHOM OT HOMUHAJIBHOTIO.

OcHoeHble mepmunsl U onpeoesieHus

Onopnoe nanpsaxcenue (IpU OLIEHKE MPOBAJIOB, MPEPHIBAHUN HANPSHKEHUS U IepeHa-
npsDKeHU): 3HaueHue HamnpsHKEHUs, NPUMEHsSeMOe B KaueCTBE OCHOBBI MPU YCTAHOBJICHHH
OCTaTOYHOTO HAINpPSHKEHUS, TTOPOTOBBIX 3HAYCHUI HANPSDKEHUS U IPYTHX XapaKTEPUCTUK MPOBa-
JIOB, TIPEPHIBAaHUN HANPSOHKCHUS U TEepEHaNpsHKEHUH, BRIPaKEHHOE B BOJIbTAX WM B MPOICHTAX
HOMMHAJIFHOTO HAMpshKeHHs. (IIPH OLIEHKE MPOBAJIOB, MPEPhIBAHUN HANPSKEHUS U MEepeHarnpsi-
JKEHUI CYUTAIOT paBHBIM HOMHUHAIBHOMY WJIM COTJIACOBAHHOMY HAIPSHKEHUIO SJICKTPOITUTAHUS).

Ilpepvieanue nanpaxncenus: Cutyanus, Ipyu KOTOPOW HANpsHKEHHE B TOYKE NEpeaayu
AIIEKTPUUYECKON YHEPTUHU MEHBIIIE 5 % OMOPHOTO HAMPSHKESHUSI.

Ilposan nanpsasxcenusn: BpemeHHOE yMEHbBIICHHE HANpPSHKEHHUS B KOHKPETHOW TOYKE
AIEKTPUYECKON CHUCTEMBI HUXKE YCTAaHOBIEHHOTO IMOPOrOBOTO 3HAYCHHS.

Ocmamounoe nanpsayxcenue npoeana Hanpsaxicenusa: MUHUMAIbHOE CpEIHEKBAIPATU-
YecKoe 3HAYCHUE HAINpPsDKEHUS, OTMEUEHHOE B TEUCHHE IMPOBaa HANPSKEHHS. (BBIPAKAIOT B
HPOILIEHTaX OIMOPHOTO HAPSKEHHUS).

Ilepenanpascenue:. BpemMeHHOE BO3pacTaHME HANpsKEHUS B KOHKPETHOW TOYKE 3JIEK-
TPUUYECKON CHCTEMBI BBIIIIE YCTAHOBIEHHOTO TIOPOTOBOTO 3HAYCHUSI.

@Dnuxep: OmyneHne HEYCTOHYNBOCTH 3PUTEIBHOTO BOCTIPHUSTHS, BHI3BAHHOE CBETOBBIM
HCTOYHUKOM, SIPKOCTB WJTH CIIEKTPAIIFHBIN COCTaB KOTOPOTO H3MEHSIOTCSI BO BPEMEHHU.

Cpeonekeaopamuueckoe 3nauenue: KopeHb KBaJpaTHBIM U3 cpeqHeapr(PMETHIECKOTO
3HAYeHHs KBA/JPaTOB MIHOBEHHBIX 3HAUEHHH BENUYMHBI, H3MEPEHHBIX B T€UEHUE YCTAHOBJICH-
HOTO MHTEpBaJla BPEMEHH U B YCTAHOBJIIEHHOW TI0JIOCE YacTOT.

Ycpeonenue no epemenu: YcpenneHne HECKOJIBKUX MOCIEIOBATENbHBIX 3HAYEHUWA KOH-
KpeTHOro nokaszatens KO, n3MepeHHbIX Ha OJJMHAKOBBIX MHTEpBAJIaX BPEMEHH, Ul MOIYYECHUs

3HAYCHUS MMOKA3aTCIIA IIPU OoJIbIIIEM HUHTCPBAJIC BpCMCHHU.
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Cooepircanue omuema:
. BbI4epTuTh CXeMBbI HCCIIeIOBAHUS JICKTPOABUTATETIS.

. 3ammcaTh TEXHUYECKHE JJAHHBIE TPUOOPOB U 00OPYIOBAHMS.

1
2
3. 3anucarts JAaHHBIC, IIOJYUCHHBIC B PE3YJILTATE I/ICCJ'IC,Z[OBaHI/II‘/lI.
4, HpOI/I3BeCTI/I HGO6XOI[I/IMBIG PaCUCThI 1 IPUBECTU UX B OTUCTE.
5

. IlocTpouTh 3aBUCUMOCTH 1O MYHKTY 5 pazaena 3.2.
6. IlepeuncnuTh MOCIEACTBUS PAaOOTHI TOKONPUEMHUKOB HAa HANPSHKEHUH, OTIUYHOM OT
HOMHWHAJILHOTO.
7. T1oSICHATH TEPMHH Ka4€CTBO JICKTPOIHEPTHH.

8. CaenaTh BBIBOJBI 110 paboTe.

IIpumep Tecra
1. CoBMeCTUMOCTH (DaKTOPOB MPEANOJIAracT:

- IOMYCTUMOCTb JH00011 KOMOMHALIMK (PAKTOPOB;

-OTCYTCTBUE MEXAY (haKTOpaMu KOPPETSALUOHHON CBS3H;

- BO3MOKHOCTb ITPOBE/ICHHS PErPECCHOHHOTO aHAIN3a;

- HEOOXOAMMOCTb IOUCKA CBSI3EH MEXIY (pakTopamH.

2. IlmarupoBaHue HIKCHEPUMEHTA — ITO:

- IIpolielypa BbIOOpa YUCHIA U YCIOBUM IPOBEAECHUS ONBITOB, HEOOXOANMBIX
U JIOCTaTOYHBIX JUIsl PEIICHUs MTOCTABJIEHHON 3a/1auu ¢ TpeOyeMOol TOYHO-
CTBIO;

- HayKa, U3yJaronias B3auMOCBSI3U MEXy 00bEKTaMH;

- OIICHKA JI0JIM BapHallMM Pe3yJIbTaTUBHOTO MpU3HAKa MOJ BIUSHUEM (pax-
TOPHOT'O IIPU3HAKa,

- onpeeneHuu (opMbl (AHATTUTUYECKOTO BBIPAKEHUS) BIUSAHUSA (PAKTOPHBIX
MPU3HAKOB Ha pe3yJIbTaTUBHBIN.

3. KoadduimeHTt geTrepMuHaum — 310:

- MOKAa3aTelb, NPEACTABISIIONMN COO0M 00 MEXIPYIIIOBOM JTUCIIEPCUH B
oO1el nucrnepcun pe3yabTaTUBHOIO MPU3HAKA U XapaKTEPU3YIOIHUA CHUITY
BIIMSIHUS TPYTIIIUPOBOYHOTO MPU3HAKA Ha 00pa3oBaHue o0I1Iel Bapualuu;

- BapHalM OTKJIMKA B KaXJOW TpYIIe, BbI3BAaHHBIE BCEMHU BO3MOXKHBIMHU
dakTopamu;

- JI0JIs1 Bapualuy pe3yJIbTaTUBHOTO MPU3HAKA Y TOJ] BIUSHUEM (PaKTOPHOTO
OpHU3HaKa X,

- CyMMapHO€ BIJIMSHUE BCEX BO3MOXHBIX (PAKTOPOB Ha OOIIYIO BapHalHUio
YPOXaHHOCTH B TIOJIEBBIX OIbITAX.

4. DMIIUPUYECKOE KOPPEISIITMOHHOE OTHOIIICHUE — 3TO:

- KOpEHb KBaJAPATHBIN U3 SMIIUPUYECKOT0 KO (UIIMEHTA TeTepPMUHALIUY;

- CYMMHUPOBAHHUE CpeHEN U3 BHYTPUTPYIIOBBIX AUCIEPCUNA U MEKTPYMIIO-
BOM;

- OTHOILIEHHE (PAKTOpa K OTKIIUKY;

- OTHOILIEHUEM CTaTUCTUYECKON OIIMOKU K KO3(PPULUEHTY I€TePMUHALIUU.
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5. DKCHEPUMEHT — 3TO:

- CUCTeMa OIlepallii, BO3ACUCTBUN U (WIJIM) HAOIIOACHUM, HAlPaBICHHBIX Ha
noJiyueHre uHpopManuu 006 00bEeKTE TIPU UCCIEAOBATEIILCKUX UCTIBITAHU-
AX;

- 00;1acTh (haKTOPHOTO MPOCTPAHCTBA, T/I€ MOTYT Pa3MeIIaThCsl TOUKH, OTBE-
YaIOIIKNE YCIOBUSIM POBEAECHUS OIBITOB;

- BOCIIPOU3BEJICHUE UCCIIEAYEMOTO SIBIICHUS B ONPEICIICHHBIX YCIOBUSIX;

- COBOKYITHOCTb ONEPALH, ONPEACISIONINX YACIIO, YCIOBUS U MOPSIAOK pe-
aJv3alry OIbITOB.

6. S:/[ns yero B MHBEPTOPHOM HMCTOYHUKE MUTAHUS CBAPOYHOM ITYTH TOCIE BBI-
NPSIMJICHUS TIUTAIOIIETO HANPSIKEHUSI TPOUCXOIUT YBEJIMUYCHHSI YACTOTHI TOKA J10
100 xI'11 :

-1 TIOJIYYUTh KPYTONAAIOIIYI0 XapaKTEPUCTUKY

+: 4TOOBI YMEHBIIIUTH Ta0APHUTHI CBAPOYHOTO TpaHChopMaTopa

-: IOBBICUTH HANPSIKEHUE HA BBIBOJIAX UCTOYHUKA TUTAHUS CBAPOYHOMN JyTH

-1 YIYUYIIUTh Ka4€CTBO CBapKU

-! IOHU3UTh HAIPSKCHUE HA BBIBOJIaX HCTOYHMKA MUTAHUS CBAPOYHOU TYyrU

7. S:Y1bTpa3ByK - 3TO:

+: 3ByKOBBIE€ BOJIHBI, Meromme 9acToTy Baime 20 000 I'epu.

: 3BYKOBBI€ BOJIHBI, UMEIOIME 4acToTy Bbiie 20 ['epir.

: 3BYKOBBIE BOJIHBI, UMeronue yactoty Boime 200 kl'ep.

: CBEPX3BYKOBBIE BOJIHBI, UMeroIMe 4acToTy Boime 200 MI'epm.
: CBEPX3BYKOBBIE BOJIHBI, Meronue yactory Boime 200 kl'epu

8.S:I'1e MoryT npUMEHSTHCS YIAbTPa3BYKOBbIE YCTAHOBKH B CEJIbCKOM XO3SIICTBE:
+: IPUrOTOBJICHMS Pa3IMYHBIX SMYJIbCUH, AEPEKTOCKONHUU M OYMCTKH JeTasieil
CEJIbCKOXO3SIICTBEHHBIX MaIlTMH, 00ph0a ¢ BpeIUTEISIMHU.

-: 00paboTKa MOYBBI, pa3pylleHUE KPYIHBIX BAJyHOB Ha MOJIAX, IPUTOTOBJICHUE
KOMOMHHMPOBAHHBIX KOPMOB, U3MEJIbYEHHE MUHEPAIbHBIX yI00pEHUI

-: 6opb0a ¢ 3acOJICHHEM MOYBBI, 3JIEKTPOOCMOC, AJIEKTPU3AlLUs MOYBBI, odoraiie-
HUE MOYBBI MUKPOIJIEMEHTAMH.

-! OYHMCTKH 3€pHA U CEMSH TPaB OT COPHSAKOB, OUYMCTKHA KOPMOB OT MPUMECH Ke-
JIE3HBIX YaCTHUII, PUIIbTPALIHS BOIBI.

-: OYHCTKA BO3/yXa M yCTpaHEHHE HEMPHUATHBIX 3allaxoB, aKTUBHPOBAHHUE BOJbI,
0oprOa c COpHSIKaMH, IPUTOTOBJIEHUE KOPMOB.

9.S:I'me MOTyT MPUMEHSITHCS DJICKTPOMArHUTHBIC YCTAHOBKH B CEIBCKOM XO3SH-
CTBE:

- TIPUTOTOBJICHUS PA3JIMYHBIX SMYJIbCHH, HEPEKTOCKOMUU W OYUCTKH JeTajeu
CEJIbCKOXO3SIICTBEHHBIX MaIlTUH, 00ph0a C BpeIUTEISIMHU.

- 00paboTKa MOYBHI, pa3pyIlIeHHE KPYMHBIX BAJTYHOB Ha IMOJSX, MPUTOTOBJICHHE
KOMOWHUPOBAHHBIX KOPMOB, H3MEIHUYCHHE MUHEPATLHBIX YI00PECHUI
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-: OoprOa ¢ 3acOJIEHHEM TIOYBBI, AIEKTPOOCMOC, DIICKTPU3AITUS TTOYBBI, 00OTAIIe-
HUE MTOYBBI MUKPO3JIEMEHTaMH.

+: OYMCTKH 3€PHA M CEMSH TPaB OT COPHSKOB, OYMCTKH KOPMOB OT IMPUMECH Ke-
JIe3HBIX YacTHUIl, GUIBTPAIIHST BOJIBI.

-: OYHCTKA BO3JlyXa W YCTPAHCHHE HETPHUITHBIX 3allaxOB, aKTUBUPOBAHHE BO/IBI,
Oopb0a ¢ COpHIKAMH, TPUTOTOBJICHUE KOPMOB.

10.S:I'ne MoryT mpUMEHSATHCSA YCTpOHCTBa 00pabOTKHU SIEKTPHUYECKHM TOKOM B
CEJILCKOM XO3SIICTBE:

-: TPUTOTOBJICHUS PA3JIMYHBIX AMYJIbCHH, Ne()EKTOCKOMUU M OYUCTKH JeTajei
CEJIbCKOXO3SIICTBEHHBIX MAIIMH, O0ph0a C BpEAUTEISIMHU.

-: 00paboTKa MOYBHI, pa3pylIeHUE KPYIMHBIX BAJyHOB Ha MOJIAX, MPUTOTOBICHUE
KOMOMHHMPOBAHHBIX KOPMOB, U3MENIbYCHIE MUHEPAIbHBIX y100pEHUI

-: 0opb0a ¢ 3aCOJEHHEM IOYBBI, 3JIEKTPOOCMOC, IEKTPU3ALNS MOYBBI, odoraie-
HUE NIOYBBI MUKPOAJIEMEHTAMM.

+! OYHUCTKM 3€pHA U CEMSH TpaB OT COPHSAKOB, OYHMCTKH KOPMOB OT IIPUMECH XKe€-
JI€3HBIX YaCTUL, PUIbTPALMS] BOJBI.

- OYMCTKA BO3[lyXa U YCTPAHECHHUE HEIPHUATHBIX 3aIlaXOB, AKTUBHUPOBAHUE BOJBI,
0opb0a ¢ COpHSIKaMH, IPUTOTOBICHUE KOPMOB.

11.S:I'te MOTyT IPUMEHSATHCSA 030HATOPBI U AKTUBATOPHI BOJBI B CETLCKOM X031~
CTBE:

- TIPUTOTOBJICHUS PA3JIMYHBIX SMYJbCUH, JAEPEKTOCKONUU W OYUCTKU JeTajeu
CEJIbCKOXO3SIICTBEHHBIX MAIIMH, 00ph0a C BpEIUTEISIMU.

- 00pabOTKa MOYBHI, pa3pylIeHHE KPYIHBIX BaJIyHOB Ha MOJSAX, IPUTOTOBJICHHUE
KOMOMHHUPOBAHHBIX KOPMOB, H3MEIbUYEHHE MUHEPATIbHBIX YI00pEHUI

-: 6opb0a ¢ 3aCOJIEHHEM MOYBBI, 3JEKTPOOCMOC, AJIEKTPU3alUs MOYBBI, oOoraiie-
HUE NIOYBBI MUKPOJIEMEHTAMHU.

- OYUCTKH 3€pHA U CEMSIH TPaB OT COPHSAKOB, OYMCTKH KOPMOB OT IPUMECH XKe-
JI€3HBIX YaCTHUL, PUIIbTPALHSI BOJBI.

+: OYMCTKa BO3/lyXa M YCTPAHEHHE HENPHUATHBIX 3allaXOB, aKTUBUPOBAHHUE BOJBI,
06oprba ¢ COpHSIKaMH, MPUTOTOBIICHUE KOPMOB.

12. S:OcobeHHOCTH MHAYKITMOHHOTO HAarpeBa :

+: I[IpoBOIHHUKH, TTOMEIIEHHBIC B BHICOKOYACTOTHOE TMEPEMEHHOE TI0Jie, HarpeBa-
IOTCSI BAXPEBBIMU TOKAMH, TIPOSIBISICTCS] TIOBEPXHOCTHBIN A(h(PEKT.

-: TIOSIBIICHUE JJICKTPOIYTOBOTO pa3psijia, BOJbTAMIICpHAS XapaKTEPHUCTHUKA TPE]I-
CTaBJISET COOOM 3aBUCHMOCTD IMaJICHUS HAMIPSKEHUS Ha IYT'e OT 3HAYCHUS TOKA

- TOJ JIEWCTBHEM OJIJICKTPHUYECKOTO TOKa, MPOTEKAIOIIETO IO METaUTMYECKOMY
MIPOBOJIHUKY, MOCTEAHUI HArpeBaeTCs M OTJACT CBOE TEIUIO B OKPYKAIOIUIYIO Cpe-
Ty TMyTEM TEIUIONPOBOIHOCTH, KOHBEHIIUN WJIH JIy9eHCITYCKaHUSI.

-: C TIOMOIIBIO DJIEKTPUUYECKOTO TOJISI BRICOKOM YacTOThl HArpeBarOTCs U CYIIAThCs
MaTepHuabl, 00JIaaf0IIHNE TIOXON TEIIOMPOBOTHOCTHIO UITH AUAIEKTPUKH.

- OYHMCTKA BO3JyXa W YCTPaHEHWE HEMPHUATHBIX 3allaxOB, aKTUBUPOBAHUE BOJIBI,
06oprOa ¢ COpHSIKaMH, MPUTOTOBIICHUE KOPMOB.
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13. IIpu Kakux pacueTHBIX 3HAUCHUSAX KpuTepusa duiiepa Mojenb OyIeT CYNTaTh-
cs aJICKBaTHOM, €CJIM ero Taban4Hoe 3HaueHue F=54:

12,7

12,3

2,1

2,4

14. TIpu kaKuX pacyETHBIX 3HAUCHUAX KpuTepus duirepa Moiens OyJIeT CUUTATh-
Cs aJICKBAaTHOM, eCJIM ero TabinaHoe 3HaueHue F=8,4:

10,9

8,8

8,3

2,4

15.11pu KakuX pacyeTHBIX 3HAUCHUIX KpuTepus Duiiepa Moienb OyJeT CUUTAThCS
aJIcKBaTHOM, €cJid ero TabianuHoe 3HayeHue F=6,4:

17,7

14,3

2,3

5,4

16.11pu kaK¥X pacyeTHBIX 3HAUCHUSX KpuTepus Duirepa Moaens OyJIeT CUNTAThC
aJICKBaTHOM, €CJIM ero TadJnJyHoe 3HaueHue F=7,4.

19,3

14,7

5,4

2,5

17.11pu kaKuX pacyeTHBIX 3HAUCHUSX KpuTepus duinepa Moaens OyJIeT CUUTAThCS
aJIECKBaTHOM, €CJIM ero Taban4Hoe 3HaueHue F=9 4:

14,5

11,3

54

7,4

18.11pu kakWX pacyeTHBIX 3HAUCHUSX KpuTepus Duirepa Moaels OyIeT CUMTAThCS
aJICKBaTHOM, €CJIM ero TabinyHoe 3Hauenue F=10,4:

17,7

14, 3

9,1

8,4

19.11pu kakux TaOMTUYHBIX 3HaUEHUAX KpuTepus duiiepa Moens OyJIeT CUUTaTh-
Csl aJICKBaTHOM, €CJIM ero pacueTHoe 3HaueHue F=18,3:
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5,4
7,8
20,1
21,4

20.ITpu kakux TaOIUYHBIX 3HAYCHUAX Kputepus duriepa Mojens Oy1eT CUnTaTh-
Csl aJICKBaTHOM, €CJIM €Tr0 pacueTHoe 3HaueHue F=17,3:

7,4

14,8

30,3

25,5

21.ITpu xakux TaOJIMYHBIX 3HAYCHHUSIX KpuTepusi Duriepa Moaesb Oy1eT CINTaTh-
Csl aJICKBaTHOM, €CJIM €Tr0 pacueTHoe 3HaueHue F=16,3:

8,4

7,9

24,1

18,5

22 .I1pu xakux TaOJIMYHBIX 3HAUCHUSIX KpuTepus: Duiepa Moelb O0y1eT CYUTaTh-
Cs aJICKBaTHOM, €CIIM €0 pacueTHoe 3HaueHue F=135,3:

9,3

7,8

19,3

20,4

23.I1pu xakux TaOJIMYHBIX 3HAYCHUSIX KpuTepusi Ouriepa Moaenb Oy/1eT CYUTaTh-
Csl aJICKBaTHOM, €CJIM €Tro pacueTHoe 3HaueHue F=14,3:

7,4

8,8

16,1

90,4

24.ITpu xakuX TaOJIMYHBIX 3HAYCHHIX KpuTepus durepa Moaelb Oy1eT CYUTaTh-
Csl aJICKBaTHOM, €CJIM €ro pacueTHoe 3HaueHue F=19,3:

12,4

14,5

78,1

120,4

25.11pu xakux TaOJIMYHBIX 3HAYCHUSIX KpuTepus: Durnepa Moaenb Oy1eT CYUTaTh-
Csl aJICKBaTHOM, €CJIM ero pacueTHoe 3HaueHue F=20,3:

14,4

17,8

20,8
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21,5

RHOoo~NoO~WLNE

0.

IIpumepsl Tem pedepaTos
[TnaHbl 1151 SKCTIEPUMEHTHPOBAHUS B YCIOBUSIX Jperda.
[InanupoBaHME HIKCIEPUMEHTA HA TMarpaMMax COCTaB-CBOMCTBO
[Inansl 11 pelieHus TMHAMUYECKUX 3a]1a4.
[1manbl 119 N3y4EHHUs] MEXaHU3Ma SIBJICHUN
[InaHupoBaHME SKCIIEPUMEHTA B IPOU3BOJICTBEHHBIX YCIOBHUSIX.
ITocnenoBaTeIbLHBIN CUMILIEKCHBIM METO/I.
Mertop 3BontoninoHHoro wianupoBanus (3BOIT).
[11aHbl BBIOOPOYHOTO KOHTPOJISL.
JlpoOHas perumka
Bri6op mnoayperuk. ['eHepupyronue COOTHOUIEHUS W OMNPEACIISIONTNe
KOHTPacCThI

. Bei6op 1/4-perink. O6001aronuii onpeesonui KOHTPACT
12,
13.
14,
15.
16.
17,
18.
19.
20.
21.
22,
23.
24,

Perumnku Gosnbiioit qpoOHOCTH

HHuTtepnionsiinonHbiii MHOrowieH HpioToHa (MHTEpIIOIMpOBaHUE BIIEPET)
NHuTteprionsaiinonHbii MHOTOWIeH HploToHa (MHTEpIIOIMpOBaHUE Ha3a/)
Cxema DiiTkeHa

MeTtopbl peliieHust 3a71a4 SKCTPANOSIUN

MeTtops! onpeneeHus SJKCTpeMyma

MeTop 30J10TOTO CEYEHUS

Merton ®ubonauuun

MeTopl HaXOXEHNS KOPHS YpaBHEHUS

Merton OuceKIun

MeTton KacaTeabHbIX

Meton xopn

MeTonbl pellieHrs CUCTEMBI JIMHEWHBIX allreOpanyecKux ypaBHEHHM

Bonpocsl k 3auéry

YK-1 - Cnoco0GeH ocyuecTBIsATh KPUTUUECKUI aHAU3 MPOOJIEMHBIX CUTY-

aluii Ha OCHOBE CUCTEMHOT'0 MO/IX0/1a, BHIPA0ATHIBATH CTPATETUIO NIEUCTBUI

N

©No ok w

[ lonstTvie reHepaTbHOM COBOKYITHOCTH U BBIOOPKH, PEIPE3EHTATUBHOCTE BHIOOPKH.
[Ipocras ciayuaiinas BeIOOpKaA, CTpaTU(UIMpPOBaHHAs BHIOOpPKA, TPYNIOBAas BbI-
Oopka.

Tunbl nepeMeHHbIX. Kon4yecTBEeHHbIE U HOMUHATUBHBIC IEPEMEHHBIE.

Mepsl neHTpanbHOM TeHACHINU. Moza, MeinaHa, CpeiHee 3HaYCHUE.

Mepsl nieHTpabHOM TeHaeH mu. CpenHee 3HaueHve. CBOMCTBA CPEIHETO.

Mepb! m3meHunBocTH. Pazmax, aucrniepcust.

Mepbi m3MeHunBocTU. CBOMCTBA TUCTIEPCHH U CPEIHEKBAIPATUYECKOTO OTKIIOHEHVIS.
HopwmarnsHoe pacripenenenvie. [ lonsttue. [ IpaBuiio 1Byx 1 Tpex curM. Z-CTaHIapTH3aLIMsL
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24,
25.
26.
21.
28.
29.
30.

[enTpanbHas npenenbHas Teopema. OrpeneneHre, NCOb30BaHNE.

JloBepurenbHbIe MHTEpBAIBI 11 cpenHero. OnperierneHre, MOCTPOSHHE JIOBEPUTEITBHBIX
WHTEPBATIOB.

Wnest cTaTUCTUYECKOTO BBIBOJIA, CTATUCTUYECKHUE TUIIOTE3bI, P — YPOBEHb 3HA-
YUMOCTH.

T-pacnipenenenue. [lonsiTue yncia creneHeit CBOOOIbI.

CpaBHeHue nByx cpeanux. t-kpurepuit CTbroieHTa

[IpoBepka pacnpeneneHust Ha HOpMaIbHOCTh. Tect [lanmpo-Bunka.
[Tpo6iema BbIOpocoB. U-kputepuit ManHa-YUTHU.

OnnHodakTopHBIN AUCTIEPCUOHHBIN aHam3. Pacder.

OnHodakTOpHBIN AUCTICPCUOHHBIN aHan3. F-3HaueHue.

OnHoGakTopHbIN IUCTIEpCUOHHBIN aHanu3. [IpuMeHeHne u UHTePIPUTALIUAL.
MmuoxxectBennsie cpaBHeHuss B ANOVA. TIpo6ieMbl MHOKECTBEHHOTO CpaB-
HEHHUsI BEIOOPOK.

Mmuosxectennbie cpaBHeHrsi B ANOVA. [omnpaska bordepponm.

Mmuosxectennbie cpaBHeHrsi B ANOVA. Kpureprit Throku.

Meuorodaktopubiiit ANOVA. JIByx(akTopHbIi TUCTIEPCUOHHBIN aHATU3.
Meuorodaktopubiii ANOVA. Bzanmoreiictsie ¢akropoB B ANOVA, 1peboBaHus K J1aH-
HbIM.

Koppersiist. Onpezenenvie, Nerosb30BaHne, KO3(POULIMEHT KOPPESALIMML

VY cnoBust mpuMeHeHns KOdpUIeHTa KOPPETSILIUK.
Perpeccust ¢ 01HOM HE3aBUCUMOM TIEPEMEHHOM.

['mroTesa 0 3HaYMMOCTH B3aMMOCBSI3U 1 KOX((PULIEHTA IETEpMUHALTAN.
Y cIoBrs PUMEHEHNS JIMHEMHOU PETPECCHM € OTHAM MPEMKTOPOM.

[ IpriMeHeHne perpecCHOHHOTO AHATH3A Y UHTEPIIPETALMSI PE3Y/IHTATOB.
3aziaya NpeACKa3aHui 3HAYCHUIN 3aBUCUIMOM MIEPEMEHHOM.

OIIK-4 - CnocoGeH npoBOAUTh HAYYHBIE UCCIEAOBAHUS, aHAIU3UPOBATh PE3YITb-
TaThl ¥ TOTOBUTH OTYETHBIC JJOKYMEHTHI.

ocoNOGRODE

PerpeccroHHbIi aHaN3 C HECKOJIBKUMU HE3aBUCUMBIMU [IEPEMEHHBIMM.

Jlorrctrueckast perpeccrs v KJ1acTepHbIN aHAIIH3.

[Tpumenenne DBM npu 06paboTke pe3yIbTaTOB IKCIIEPUMEHTA.
ABTOMAaTH3a1Us HKCIIEPUMEHTA.

[lepcnekTUBBI pa3BUTHS TEOPUU MIAHUPOBAHUS SKCIIEPUMEHTA.

Ocrarounas nucnepcus. Onpeaenenue. @opmyna. Mcnons3oBanue.
Kosddumment nerepmunanuu. Onpenenenne. @opmyna. Mcnonbs3zoBanue.
Koaddumment xoppensiuu. Onpenenenue. opmyna. Mcnonb3oBanue.
Craructryeckas TuIoTe3a, reHepaibHas COBOKYITHOCTb, ClydaiiHas BbIOOpKa.

. Kputepuit ®umepa. Onpenenenne. @opmyna. Mcnonas3oBaHue.
. Kputepuit Cteronenrta. Onpenenenne. @opmyna. Mcnonabs3zoBaHue.
. Ucropust miianupoBaHus dKcniepuMeHTa. [lepBble ymoMUHAHUS O MIAHUPOBA-

HHHA SKCIICPUMCHTA, pOAOHAYAJIbHUKH, 3TAIIbl PA3BUTHA.

. [IpuMeHeHre mIaHUPOBAaHUS SKCIIEPUMEHTA B CEIIbCKOM X03s1icTBE. [IpuMepsl.
. OcHOBHBIE TpeOOBaHUsS, MPEIBABISIEMbIC K IJIAHUPOBAHHUIO IKCIIEPUMEHTA.
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15.
16.
17.

18.
19.

20.
21,
22,
23.
24,
25,

26.
217,

28.

29.

30.

[enu v 3aaaun MJIAHUPOBAHUS SKCIEPUMEHTA.

Cxema oObekTa uccieaopanuii. KubepHetnaeckuii moaxoa «4EPHBIN SIITUK.
Knaccudukarys, TUIBI ¥ 33141 SKCIIEPUMEHTA.

®daxropsl. Onpenenenue. TpeboBanus, mpeabsIBIsieMbIE K (paKTopam U UX CO-
BOKYITHOCTH IIPH TIAHUPOBAHUH SKCIIEPUMEHTA.

[TonuHomuanbsHbIe MOIETU. Bupl, MaTeMaTHUECKOE MTPEICTaBIICHUE.

[TapameTp ontumuzanuu. Bunbl mapamerpoB ontumu3zanuu. TpeboBaHus K ma-
paMeTpy ONTUMH3ALIYH.

[Momapii haxTopHBI SKCTIeprMenT. Onpenernienne. [IpurHsTie perenue neper riaHu-
POBAHHUEM MOJHOTO (PaKTOPHOI'O SKCIIEPUMEHTA.

Hcnone3oBanue miatdopmbr Arduind it aBToMaTr3aIie SKCIIEPUMEHTA.
Hcnone3oBanue miatdopmbl Arduing st i3MepeHwst TeMIIepaTyphbl BO3yXa U BOJIBL.
Hcnonp3oBanue miatdopmbl Arduing st i3MepeHwst BIKHOCTH BO3IyXa.
Hcnomnp3oBanue miardopmbl Arduino st 3armicy HHGOPMAIIUH ¢ IATYMKOB B MOITYJTh
SD xapTtb1

Hcnonb3oBanue 1wiathopmbl Arduing i perucTpaliy TOKa3aH!i OT JaTIMKOB Ha
I1K B nporpamme Excel.

Hcronb30BaHme MpOMBIITIEHHOTO 000PYI0BAaHUSI Il aBTOMATH3AIMH SKCIIEPUMEHTA.
NcnonszoBanue nporpammupyemoro peie [TP200 s peructpaiy mokasaHuid OT
TEPMOCOIIPOTUBIICHUNA U TEPMOIIAP.

Hcnone3oBanue nporpaMmmupyeMoro jorudeckoro kontposuiepa [UIK160 g peru-
CTpaly MOKa3aHUI OT TEPMOCOIPOTHBIICHUIM U TepMOIap U UX OTOOpayKEHUsI Ha Ta-
HEJIU OTIepaTopa.

Hcnons3oBanue ceHcopHoro nanesHoro koHtposuiepa CITK107 amst otoOpaxeHus v
apXWBAILMH MMOKA3aHUI OT JATYMKOB.

Hcnonb30BaHre CETEBBIX MITIO30B IS IEpeAadr SKCIIEPUMEHTAIBHBIX JAHHBIX
B oOmaunbii cepeuc OWENCIoud.

IIpakTnyeckue 3aganus A8 3a4éra

Bapuanr 1
ITo skcIepUMEHTANIBHBIM JaHHBIM HAaUTH OCTAaTOYHYIO JUCIIEPCUIO

X

y

95

93

O (NP>

92

11 90

13 88

17 87

18 86

21 85

24 84

28 77

34 74
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BapuanT 2
I1o 3KcIIepUMEHTAIBLHBIM JaHHBIM HAalTH OCTaTOYHYIO JHCIICPCHIO

X y
9 102
15 97
19 95
20 94
30 88
35 87
39 86
49 85
59 84
72 77
99 74
Bapuanr 3
[To sKCTIepUMEHTAIBHBIM JJAHHBIM HAHTH OCTATOYHYIO JIUCIICPCHUIO
X y
8 95
9 93
12 92
18 90
23 88
28 87
37 86
50 85
55 84
78 77
88 74
Bapuanr 4
I[To sKcrIepUMEHTATEHBIM JJAHHBIM HAHTH OCTATOYHYIO TUCTIEPCHIO
X y
18 95
19 93
22 92
28 90
33 88
48 87
57 86
60 85
75 84
88 77
98 74
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Bapuant 5
ITo sKkcepuMeHTaNbHBIM JAaHHBIM HAalTH OCTaTOYHYIO IUCIIEPCUIO

X y
8 100
10 93
11 92
12 90
13 88
17 87
18 85
21 85
24 80
28 75
34 50
Bapuanr 6
[To sKCrIepUMEHTAIBHBIM JJAHHBIM HAHTH OCTATOYHYIO JIUCIICPCHUIO
X y
9 100
21 93
22 92
23 90
24 88
28 87
29 85
32 85
35 80
39 75
45 50
Bapuant 7
[To sKkcrIepUMEHTATEHBIM JJAHHBIM HAUTH OCTATOYHYIO JUCTICPCHUIO
X y
20 100
24 93
25 92
30 90
31 88
35 87
38 85
40 85
45 80
48 75
58 50
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Bapuanr 8
I1o 3KcIIepUMEHTAIBLHBIM JaHHBIM HAalTH OCTaTOYHYIO JHCIICPCHIO

X y
30 100
34 93
35 92
40 90
41 88
45 87
48 85
50 85
55 80
58 75
68 50
BapuanTt 9
[To sKcrIepUMEHTATEHBIM JAaHHBIM HAUTH OCTATOYHYIO JUCIICPCHUIO
X y
20 115
24 93
25 92
30 90
31 90
35 89
38 88
40 77
45 55
48 34
58 25
BapwuanT 10
[To sKcriepuMEHTANBHBIM JaHHBIM HAUTH OCTATOYHYIO JUCTIEPCHUIO
X y
32 115
36 93
37 92
42 90
43 90
47 89
50 88
52 77
57 55
60 34
70 25
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Bapuanr 11
ITo skcnepuMeHTaNbHBIM JaHHBIM HAalTH OCTATOYHYIO AUCIIEPCUIO

X y
40 20
42 21
45 22
55 29
58 45
59 47
70 55
78 75
88 89
98 101
101 105

BapuanT 12

[1o 3KcIIepUMEHTAIBHBIM JaHHBIM HAalTH OCTaTOYHYIO JHCIIEPCHIO

X y
40 34
42 37
45 38
55 50
58 70
59 80
70 100
78 105
88 108
98 110
101 120

Bapuanr 13

[To sKCIepuMeHTaTBHBIM JAHHBIM HAaHTH OCTATOYHYIO TUCTIEPCHIO

X y
55 34
59 37
78 38
88 50
100 70
123 80
127 100
148 105
157 108
178 110
200 120
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Bapuant 14
ITo sKkcniepuMeHTaNbHBIM JAHHBIM HAlTH OCTaTOYHYIO IUCIIEPCHIO

X y
55 45
59 57
78 75
88 78
100 90
123 108
127 115
148 117
157 128
178 129
200 188
BapuanT 15
ITo sKCcepuMeHTaIbHBIM JAHHBIM HAaTH OCTATOYHYIO IUCIEPCUIO
X y
55 28
59 29
78 40
88 45
100 48
123 58
127 77
148 83
157 84
178 85
200 88
Bapuanr 16
[To sKCIepuMeHTaTBHBIM JAHHBIM HAaHTH OCTATOYHYIO TUCTIEPCHIO
X y
1 20
3 45
5 88
8 108
17 129
20 138
28 157
45 188
58 201
78 204
108 210
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Bapuant 17
ITo sKkcepuMeHTaNbHBIM JAaHHBIM HAalTH OCTaTOYHYIO IUCIIEPCUIO

X y
1 45
3 57
5 75
8 78
17 90
20 108
28 115
45 117
58 128
78 129
108 188
BapuanT 18
[To sKCTIepUMEHTAIBHBIM JJAHHBIM HAHTH OCTATOYHYIO JIUCIICPCHUIO
X y
1 95
3 93
5 92
8 90
17 88
20 87
28 86
45 85
58 84
78 77
108 74
Bapuant 19
[To sKkcrIepuMEHTATEHBIM JJAHHBIM HAHTH OCTATOYHYIO JUCTICPCHIO
X y
28 20
29 45
40 88
45 108
48 129
58 138
77 157
83 188
84 201
85 204
88 210
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Bapuant 20
I1o 3KcIIepUMEHTAIBLHBIM JaHHBIM HAalTH OCTaTOYHYIO JHCIICPCHIO

X y
4 20
7 45
9 88
11 108
13 129
17 138
18 157
21 188
24 201
28 204
34 210
Bapuant 21
[1o 3KcIIepUMEHTAIBHBIM JAHHBIM HaUTH KO3 (UINEHT AeTepMHUHAIIN
X y
4 95
7 93
9 92
11 90
13 88
17 87
18 86
21 85
24 84
28 77
34 74
Bapuanr 22
[To sKCcIepuMeHTaTBHBIM JAHHBIM HAaUTH KOXPPHUIUEHT IeTePMUHALINT
X y
8 20
10 45
11 88
12 108
13 129
17 138
18 157
21 188
24 201
28 204
34 210
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Bapuant 23
I1o 3KcIIepUMEHTAIBHBIM JaHHBIM HalTH KO3 (OUINEHT AeTepMHUHAIIN

X y

8 95

10 93

11 92

12 90

13 88

17 87

18 86

21 85

24 84

28 77

34 74
Bapuanr 24

ITo sKkcrepuMEHTAIBHBIM JaHHBIM HAUTH KO3()(PHUIIMEHT AeTepMUHALIMH

X y

20 20

24 45

25 88

30 108

31 129

35 138

38 157

40 188

45 201

48 204

58 210
BapuanT 25

[To skcriepuMEeHTANBHBIM JaHHBIM HAUTH KO3 PUIIMEHT AeTepMUHALINH

X y

20 34

24 37

25 38

30 50

31 70

35 80

38 100

40 105

45 108

48 110

58 120
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Bapuanr 26
I1o 3KcIIepUMEHTAIBHBIM JaHHBIM HalTH KO3 (OUINEHT AeTepMHUHAIIN

X y
120 34
124 37
125 38
130 50
131 70
135 80
138 100
140 105
145 108
148 110
158 120
Bapuant 27
I[To sKkcrepuMEHTAIBHBIM JJAHHBIM HAaHTH KO3()PHUIIMEHT JeTepMUHALIH
X y
120 134
124 137
125 138
130 150
131 170
135 180
138 200
140 205
145 208
148 210
158 220
Bapuanr 28
[To sKkcrIepuMEHTATEHBIM JaHHBIM HAUTH KO3()PHUIIMEHT AeTepMUHAIIH
X y
18 95
20 93
21 92
22 90
23 88
27 87
28 86
31 85
34 84
38 77
44 74
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Bapuant 29
I1o 3KcIIepUMEHTAIBHBIM JaHHBIM HalTH KO3 (OUINEHT AeTepMHUHAIIN

X y
18 195
20 193
21 192
22 190
23 188
27 187
28 186
31 185
34 184
38 177
44 174

Bapuant 30

[1o 3KcIIepUMEHTAIBHBIM JaHHBIM HaUTH KO3()(OUIMEHT JeTepMUHALIIH

X y
18 195
20 193
21 192
22 190
23 188
27 187
28 186
31 185
34 184
38 177
44 174

Bapmuanr 31

[1o 3KCIIepUMEHTABHBIM JJAHHBIM HalTH KO3()GUIUEHT AeTePMHUHAIN

X y
14 195
17 193
19 192
21 190
33 188
37 187
38 186
31 185
34 184
38 177
44 174
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Bapuant 32
I1o 3KcIIepUMEHTAIBHBIM JaHHBIM HalTH KO3 (OUINEHT AeTepMHUHAIIN

X y
114 195
117 193
119 192
121 190
133 188
137 187
138 186
131 185
134 184
138 177
144 174

BapuanT 33

I[To sKkcrIepuMEHTAIBHBIM JaHHBIM HAUTH KO3(DPHUIIMEHT JeTepMUHALIIH

X y
1159 45
1185 47
1200 50
1204 53
1250 60
1300 107
1320 120
1420 130
1487 140
1500 150
1505 160

Bapuant 34

I[To sKCTIepUMEHTAIBHBIM JAaHHBIM HAaHTH KOA(POHUIIMEHT TeTCPMHUHAITUN

X y
159 145
185 147
200 150
204 153
250 160
300 207
320 220
420 230
487 240
500 250
505 260
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Bapuant 35
ITo 9KCIIePUMEHTATBHBIM JaHHBIM HalTH KO3 UIHEHT IeTepMUHALNH

X y

55 145

83 147

102 150

104 153

150 160

200 207

220 220

320 230

387 240

400 250

450 260
BapuanT 36

ITo sKkcrepuMEHTAIBHBIM JaHHBIM HAUTH KO3()(PHUIIMEHT AeTepMUHALIMH

X y

1 20

7 30

10 40

15 70

21 80

35 100

47 120

49 125

90 140

95 150

135 160
Bapuant 37

I[To sKCTIepUMEHTAIBHBIM JAaHHBIM HAaHTH KOA(POHUIIMEHT TeTCPMHUHAITUN

X y

45 100

47 78

49 54

55 44

79 33

100 30

120 25

125 20

145 15

170 10

180 0
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Bapuanr 38
ITo 9KCIIePUMEHTATBHBIM JaHHBIM HalTH KO3 UIHEHT IeTepMUHALNH

X y
145 90
147 78
149 54
155 49
179 33
200 30
220 25
225 20
245 15
270 10
280 0

Bapuant 39

ITo sKkcrIepuMEHTAIBHBIM JaHHBIM HAaHTH KO3()PHUIIMEHT JeTepMUHALINH

X y
41 20
42 37
45 38
55 50
58 75
68 80
70 100
78 105
88 108
98 110
101 120

Bapmuant 40

I[To sKCTIepUMEHTAIBHBIM JAaHHBIM HAaHTH KOA(POHUIIMEHT TeTCPMHUHAITUN

X y
41 20
42 37
45 38
55 50
58 75
68 80
70 100
78 105
88 108
98 110
101 120
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Bapuanr 41
ITo sxcnepuMeHTaNbHBIM JaHHBIM HAaUTH KOA(PQULHUEHT KOPPEIILnun

X y
49 20
50 21
52 22
55 29
58 45
59 47
69 55
80 75
88 89
98 101
101 105

Bapuant 42

ITo skcrepuMEeHTAIbHBIM JaHHBIM HAaHTH KO3()(PHUIIMEHT KOPPEIIIHN

X y
132 99
136 93
137 92
142 90
143 90
147 89
150 88
152 77
157 55
160 34
170 25

Bapuanr 43

I[To sKcIIepUMEHTATEHBIM JaHHBIM HAUTH KO()(PHUIIHEHT KOppeIIIInn

X y
35 115
36 93
37 92
42 90
43 90
47 89
50 88
52 77
57 55
60 34
70 25
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Bapuanr 44
ITo skcepuMeHTaNbHBIM JaHHBIM HAaUTH KOAQQHULHUEHT KOPPeIILnuu

X y
120 115
124 93
125 92
130 90
131 90
135 89
138 88
140 77
145 55
148 34
158 25

Bapuanrt 45

ITo sKcriepuMEHTaIbHBIM TAaHHBIM HAalTH KOA(DPHUITUEHT KOPPEIAIUN

X y
120 215
124 200
125 192
130 191
131 190
135 189
138 188
140 177
145 155
148 134
158 125

Bapuanr 46

I[To sKcIIepUMEHTATEHBIM JaHHBIM HAUTH KO()(PHUIIHEHT KOppeIIIInn

X y
530 100
534 93
535 92
540 90
541 88
545 87
548 85
550 85
555 80
558 75
568 50
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Bapuanr 47
ITo skcepuMeHTaNbHBIM JaHHBIM HAaUTH KOAQQHULHUEHT KOPPeIILnuu

X y
120 120
124 93
125 92
130 90
131 89
135 87
138 85
140 85
145 80
148 75
158 30

BapuanT 48

ITo skcrepuMEeHTAIbHBIM JaHHBIM HAaHTH KO3()(PHUIIMEHT KOPPEIIIHN

X y
19 100
31 93
32 92
33 90
34 88
38 87
39 85
42 85
55 80
59 75
65 50

Bapmuanr 49

I[To sKcIIepUMEHTATEHBIM JaHHBIM HAUTH KO()(PHUIIHEHT KOppeIIIInn

X y
20 100
21 93
22 92
28 90
33 88
48 87
57 86
60 85
75 84
88 77
98 50
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Bapuant 50
ITo 9KCIIepUMEHTAIBHBIM JaHHBIM HaUTH KO3 OUIMEHT KOpPEsIun

X y

19 102

25 97

29 95

40 94

40 88

45 87

49 86

59 85

59 84

92 77

99 74
BapuanT 51

ITo sKcriepuMEHTaIbHBIM TAaHHBIM HAalTH KOA(DPHUITUEHT KOPPEIAIUN

X y

19 102

25 97

29 95

30 94

40 88

45 87

49 86

59 85

69 84

72 77

99 74
Bapuant 52

I[To sKcIIepUMEHTATEHBIM JaHHBIM HAUTH KO()(PHUIIHEHT KOppeIIIInn

X y

5 95

10 93

19 92

21 90

23 88

27 87

28 86

31 85

44 84

58 77

64 74
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Bapuant 53
ITo 9KCIIepUMEHTAIBHBIM JJAHHBIM HAUTH KOAQ(UIIMEHT KOPPEISILIUH

X y
50 34
64 37
75 38
80 50
91 70
135 80
138 100
140 105
145 108
148 110
158 120

Bapuant 54

ITo sKcriepuMEHTaIbHBIM TAaHHBIM HAalTH KOA(DPHUITUEHT KOPPEIAIUN

X y
50 54
64 67
75 78
80 80
91 100
135 180
138 200
140 205
145 208
148 210
158 220

Bapuant 55

[To sKkcrIepuMEHTATEHBIM JaHHBIM HAHTH KO3()PHUIIHMESHT KOPPEITSIIIAH

X y
120 50
124 65
125 68
130 118
131 129
135 139
138 157
140 188
145 201
148 204
158 210
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Bapuant 56
ITo 9KCIIepUMEHTAIBHBIM JJAHHBIM HAUTH KOAQ(UIIMEHT KOPPEISILIUH

X y
10 95
20 93
31 92
42 90
53 88
67 87
78 86
81 85
94 84
128 77
130 74
BapuanT 57
ITo sKcriepuMEHTaIbHBIM TAaHHBIM HAalTH KOA(DPHUITUEHT KOPPEIAIUN
X y
20 100
40 150
131 192
142 290
153 388
167 487
178 586
181 685
194 784
228 877
230 974
Bapuant 58
[To sKkcrIepuMEHTATEHBIM JaHHBIM HAUTH KO3()PHUIIHESHT KOPPEITSIIIHH
X y
45 1
60 2
70 3
99 5
115 9
129 15
131 21
145 43
180 59
190 70
200 90
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Bapuant 59
ITo 9KCIIepUMEHTAIBHBIM JJAHHBIM HAUTH KOAQ(UIIMEHT KOPPEISILIUH

X y
100 90
210 104
340 120
550 156
610 179
790 195
845 210
920 215
1070 245
1200 249
1450 290
BapuanT 60
ITo sKCIIEpUMEHTATBHBIM JAHHBIM HAUTH KOA(QGHIIMEHT KOPPEISIIUT
X y
9 25
18 29
24 39
36 41
40 45
50 50
70 75
99 90
105 100
145 150
199 200

A

o o b

Bomnpocs! k 3k3amMeHy

MMMHTaIIMOHHOE MOJICTUPOBAHKE TPH MTOATOTOBKE HAYYHOTO IKCIIEPUMEHTA.
CraTHCcTHYECKHE METO Bl 00paOOTKH PEe3yIbTaTOB AKCIICPUMEHTA.
[TpuknagHbie TpOorpaMMHBIE MTPOIYKTHI IJIT MOJICTUPOBAHUS HAYYHOTO DKCIIE-
pUMeEHTa

[Tpubopnas 6a3a 11t MPOBEACHUS UCTIBITAHHUI 2JIEKTPOOOOPYAOBAHHUS.
VYapTpa3ByK U €ro NpuMeHeHue. Y CKOpeHHe MPOU3BOICTBEHHBIX MPOIECCOB.
VYabTpa3ByKOBbBIE 2JEKTPOAKYCTHUECKUE MpeodpazoBarenu. MeToauka dKCre-
PUMEHTATBHBIX UCCIICIOBAHUNYIHLTPA3BYKOBBIX YCTAHOBOK.

CaoiicTBa cBapouyHOM 1yru. OCOOEHHOCTH IKCTIEPUMEHTAILHBIX UCCIIEIOBAHUIMI
WCTOYHHUKOB TIUTAHUS JIJIS TyTOBOM CBAPKH.

MeTonuka 3KCIepUMEHTAIBHBIX UCCIICIOBAHUUCTAIIMOHAPHBIX U aBTOHOMHBIX
WUCTOYHHUKOB TIUTAHUS CBAPOYHOM JTYTH.

MeTonuka 3KCTIEpUMEHTAIBHBIX HCCIICI0BAHMICOBPEMEHHBIX CBAPOYHBIX HH-
BEPTOPHBIX HCTOYHUKOB MTUTAHUS.
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[TapameTpbl U1 OCHOBHBIE XapaKTEPUCTUKA ACHHXPOHHBIX ABHUrareined. Mero-
JIMKa HKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUM.

CrocoObl U yCcTpOMCTBa JUIsl PEryJIMpPOBaHUSL YAaCTOTHI BpAIICHHUS aCUHXPOH-
HBIX JIBUTATENEH.

MeTonbl MPOTHO3UPOBAHUS HAJEKHOCTU U JIOJITOBEYHOCTH AJIEKTPOOOOPY10-
BAHUS B CEIIbCKOM XO35IMCTBE.

MeTtoauku UCIIbITaHUS IyCKO- 3alIUTHOMN anmapaTypsbl.

CoBpeMeHHbIe TPUOOPBI U anmapathl sl NOBBIILICHUS HAJAEKHOCTH U JIOJITO-
BEYHOCTH 3JIEKTPOOOOPYAOBaHHUS.

MeTonoa0rn4eckue U TEXHUYECKUE OCHOBBI CHUKEHHUS MOTEPh B CEJIBCKUX
AIEKTPUUECKUX CETSIX. METObI pacueTa TEXHOJIOTHYECKUX noTeph B ceTsax 0,4
- 10 B.

TexHUYeCcKue CpeICTBA CHUKEHUS [TOTEPh B CEJIbCKUX JIEKTPUUECKUX CETSIX.
[IpoGnembl 3HEPro- U pecypcocOepekeHus. MeToanuka U TEXHUYECKUE Cpei-
CTBa IIPOBEJICHUSI SHEPTOAYIUTA.

MeTtonnka 3KCHEPUMEHTAIBHBIX UCCIEN0BAHUNA CUCTEMBI aBTOHOMHOIO 3JIEK-
TPOCHA0KEHUS CENbCKOXO035UCTBEHHBIX MOTPEOUTEIIEH.

MeTtoauka 3KCIepuMEHTANIBHBIX UCCIEA0BaHNN BO30OHOBIISIEMBIX HCTOUHHUKOB
SHEPIHUU JUIs CENTbCKOXO03AMCTBEHHOTO MPOU3BO/ICTBA U ObITa HACETICHMUS.
CUHXpOHHBIE TEHEpaTOpbl AJii CHUCTEM AaBTOHOMHOTO 3JEKTPOCHAOKEHUS.
Oco0eHHOCTH KOHCTPYKIIMU U CTAaOMIIM3alMU HampshKeHUs. MeToauka dKcre-
PUMEHTAJIbHBIX UCCIIET0BAHMM.

MeTtonuka 3KCHEpPUMEHTAIBHBIX HCCIEAOBAHUN ACMHXPOHHBIX T€HEPAaTOpPOB
JUISl CUCTEM aBTOHOMHOTO 3JIEKTPOCHAOKEHUS.

Metoauka SKCHEPUMEHTAIBHBIX HCCICIOBAHUNIIPU MapallieIbHONM pabdoTe
ACMHXPOHHOT'O T€HEpPaTOpa C CEThIO.

[TapameTpsl U peKUMBI pabOThl ACHHXPOHHBIX TeHepaTopoB. Bompock! ctabu-
JIM3alMU HAIPSKEHHS] aBTOHOMHBIX AaCUHXPOHHBIX TE€HEPATOPOB.
OTnuunTenbHBIC 0COOCHHOCTH cXeMbI 3amereHus AJl u Al

CxeMa 3aMelleHns 1 MaTeMaTHYecKasi MOJIEJb aCHHXPOHHOI'O T€HepaTopa.
Metoauka 3KCrepuMEHTaIbHBIX UCCIIEIOBAHUI ACHHXPOHHBIX MAIIIHH.
ABtoTpanchopmaTopHbie cTaTropHble 00MOTKH Al .MeTtonuku ucnsitanus Al
[TapameTpbl U XapaKTEPUCTUKU ACUHXPOHHBIX T€HEPATOPOB.

MeTonuka uccie10BaHus aCHHXPOHHBIX T€HEPaTOPOB.

Pe3ynbpTaThl HCIBITAHUI OIIBITHBIX 00Pa31[0B aCUHXPOHHBIX T€HEPATOPOB.
Pe3ynbpTaThl HCIBITAHUI OMBITHBIX 00Pa31[0B CUHXPOHHBIX T€HEPATOPOB.
MeTonuka 3KCrepuMEHTaIbHBIX UCCIIEI0BAHUA CHHXPOHHBIX T'€HEPaTOPOB.
MeTonuka 3KCriepuMEeHTaIbHBIX UCCIIEI0BAHUN CUIIOBBIX TPAHC(POPMATOPOB.
MeTonuka 3KCriepuMeHTalbHBIX UCCIIEI0BAHUIN HArpeBaTEIbHbBIX YCTAHOBOK.
[Tpenmert, 00beKT, crerupuKa METOOJIOTUN €CTECTBEHHBIX, JIOTUKO- MaTeMa-
TUYECKUX, HH)XEHEPHO-TEXHUUYECKUX HaAYK.

Ilenn u 3apaym HaydyHOro nos3HaHus. [loHATHME HAyYHOM HOBU3HBI, HAYYHOU
poOJIeMbl ¥ HAYYHOU 3aJ1a4Hu.

['unoresa, Teopusi, KOHIENLMS, TOHSITHE TUITOTE3BI.

59



38.

39.

40.
41.

42.

43.
44,
45.
46.

47.

48.

49.

50.

51,

52,

53.

54,

55.

56.

o7,

[Tousartue Hay4dHOTO  (haKTa. [IpoGnema TeopeTnueckod  Harpy-
YKEHHOCTH (PakToB B hustocodhru HaAyKH.
OCHOBHBIE  KOHIICTILIMM UCTUHBI u UX  OTPaXCHHE B Hayy4-

HOM ITO3HAHUH.
S3bIk Hayku. ECTECTBEHHBIE M HMCKYCCTBEHHBIE SI3bIKM HAYYHOIO MO3HAHUS.
Meron wu METOO0JIOTUSL. 3HadyeHre MpoOJEeMbl MeToAa B (op-
MupoBaHuU Hayku. Kiaccudukarys METo/10B HAy4YHOTO MTO3HAHUS.
OMITMPUUECKUA M TEOPETHYECKUH YPOBEHb HAYYHOTO IO3HAHUA: Mpobdiema
NEPBUYHOCTH U MPOOJIEMa B3aUMOCBSI3H.

CucTeMHBIN TOIXO/T B HAyKE.

Jloruka u MaremMaTHka B CTPYKTYpPE HAyYHOT'O TO3HAHUS.

[IpenmoceBHast 06pabOTKa CEMSH TOKOM BBICOKOTO HAMPSKEHUS TPOMBIIUICH-
HOM 4acTOTbl. MeTOAbI MPOBEACHHUS IKCIIEPUMEHTA.

[Ipupona u OCHOBHBIE MPOSIBIICHUSI YJIbTPAa3BYyKa, UCIOJIb30BAHUE B TEXHOJIO-
IMYECKUX M OMOJOTMYECKUX MPOIIECCaxX, U3MEPUTENBLHON TEXHHUKE, HAYYHBIX
UCCIEN0BAHNUIX. METoAbI IPOBENCHUSI SKCIIEPUMEHTA.

OO0paboTKa U CTepUIU3ALUS IEKTPUUECKHUM TOKOM BIIAXKHBIX KOPMOBBIX Ma-
TEPUAJIOB U KOpMOCMecer. MeTo1bl IpOBEICHUS SKCIIEPUMEHTA.

[TpoGyieMHBIE BOPOCHI: UCIIOJIB30BAHUE DIEKTPUUECKUX PA3PI0OB A1 00e33a-
paXuBaHUS HaBO3a, KPOUICHUS U Je3WH(EKIMU MO4YBbl.MeToIbl MpOoBeICHUS
HKCIIEPUMEHTA.

DIIEKTPUYECKHE U3ropoau. JleMCTBHE MMIYJIBCOB TOKAa Ha JKWBOW OpPraHU3M.
JonycTuMble HaMpsKEHUs] U BEIUYUHBI TOKOB. MeTOAbl MPOBEICHUS DKCIIE-
pUMEHTA.

DIEeKTpOUMITYJIbCHAsE 00pabOTKa pPaCTUTENBHOTO ChIPhS. DJIEKTPOILIA3MOIN3
3€JIEHbIX KOPMOB JIJIsl MHTEHCU(UKAMU UX 00e33apaXUBaHus U CyIIKU. MeTo-
JIbI IPOBEACHUS IKCIIEPUMEHTA.

OOpaboTka ceMsiH TOKaMH BBICOKOM 4acTOThl. MeToJIbl MPOBENEHUS HKCIIEPH-
MEHTA.

DneKTporuapaBInyeckuii Meroq. Pu3ndeckas CymHOCTh METO/a, PUHILIUIHU-
anbHasA DJIEKTPUYECKAsl CXeMa, MpUMEHEHUE. MeTonbl MPOBEICHHS SKCIEPH-
MEHTA.

[IpoGnemMHBIE BOMPOCHI: AJIEKTPU3ALUS CEMSH U TIOYBBI MMOCTOSIHHBIM U TIepe-
MEHHBIM TOKOM, 3JIEKTPOXUMHYECKOE OOOTaIllEHUE MOYB MUKPOIIEMEHTaAMHU.
MeTonbl IpOBEIEHUS SKCIIEPUMEHTA.

O6paboTka KOPMOB, 00e33apaKMBaHUE CTOYHBIX BOJI, HABO3a AJIEKTPOTHUAPAB-
JMYECKUM METOA0M. MeTo/Ibl IPOBEICHUS SKCIIEPUMEHTA.

[IpoOnemMHbIE BOMPOCHI: MCIIOJIB30BAHUE AIEKTPOSU3a i1 00e33apakuBaHUs
BOJbI, 1€3MH(GEKINHN JOUIBLHOMN armapaTypbl U MOJIOYHOM MOCYJIbI COJEBBIMU
pacTBOpaMu.MeTo bl TPOBEACHUS IKCIIEPUMEHTA.

[Ipumenenue 3MeKTpOruapaBIndeckoro g dexra s NepBUYIHON 00pabOTKH
HIEPCTH, MacCTepU3alMs U TOMOT€HHU3alusl MOJOKa. MeTo/ibl MPOBEACHUS JKC-
MEPUMEHTA.

DREKTPOUMIYILCHAS TEXHOJIOTHS, KaK 3PPEKTUBHBIN METO]] MHTCHCUDUKAITIH
TEXHOJIOTHYECKHUX MPOLECCOB U CHUKEHUS UX dHEProeMKocTH. CyIHOCTh Me-
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58.

59.

60.

ToJa. ['eHepaTopbl JNEKTPUIECKUX UMITYJIBCOB, NX BUJIbI, ONPEICIICHUE OCHOB-
HBIX MapaMeTPOB. MeToabl MPOBEACHUS SKCIIEPUMEHTA.

MarnutHas 06padoTka Bojibl. CyIIHOCTb SIBJICHUSA, IPUMEHEHHE. MeTo bl TTpo-
BEJICHUS DKCIIEPUMEHTA.

BBICOKOBOJIBTHBIE UCTOYHUKHM NMHUTAHUS M1 ycTaHOBOK DUT.Meroasl mpoBe-
JICHUSI DKCIIEPUMEHTA.

VYibTpa3ByKOBasg MOMKaA JOWIBHOW armapaTypbl, MOJIOYHOW TOCY.Ibl. MeToabl
MIPOBEICHUA SKCIIEPUMEHTA.

B cooTBeTCTBUY ¢ yUeOHBIM IJTAHOM OOYYAFOIIHECS BBITIONHSIIOT KypCOBYIOpa-

ooty. [1o uToram BeIOJIHEHUS] KYpCOBOM pabOTHI (IIPOEKTA) OLIEHUBAIOTCA KOMIIE-
teauun YK-1, OIIK-4.

10

11

Temwt Kypcosvix padom
Pacyer acMHXpOHHOH MalllMHBI B T€HEPATOPHOM pEXUMEC pa3pabOTKOMHC-
IBITATEJIHOIO CTEHJA Ul MPOBENCHUA OIBITA XOJIOCTOIO XO0Ja II0 Cpel-
CTBaM PEJIEMHO-KOHTAKTHOMN JIOTUKHU
Pacyer acMHXpOHHOH MalllMHBI B T€HEPATOPHOM pEXUMEC pa3zpabOTKOMHC-
IBITATEIBHOIO CTEHJA JUIsl MPOBENECHUSA ONBITA XOJIOCTOIO XOJa IO Cpea-
cTBaM nporpammupyemoro pene [1P114
Pacuer acMHXpOHHOW MalllMHbI B T€HEPATOPHOM PEKUMEC PazpadOTKOMHC-
IBITATEIPHOIO CTEHJA JUISl MPOBENECHUS ONBITA XOJIOCTOIO XOJa IO Cpea-
cTBaM nporpammupyemoro kortposuiepa [IJIK160 nHa s3bike LD
Pacuer acMHXpOHHOW MalllMHBI B T€HEPATOPHOM PEXKUMEC PazpadOTKOMHC-
IBITATEIBHOIO CTEHJA JUISl MPOBENECHUS OMNBITA XOJIOCTOIO XOJa IO Cpea-
cTBaM mporpammupyemoro koutpoiiepa [IJIK160 na si3pike SFC
Pacuer acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC Pa3padOTKOMHC-
IIBITATEJILHOIO CTEHJIA JUIS 3allMCU BHELIHEH XapaKTEPUCTHUKU 110 CPEICTBAM
pEJIEHHO-KOHTAKTHOW JIOTUKH
Pacuer acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC Pa3padOTKOMHC-
IBITATEJILHOIO CTEHJA JUIs 3allMCU BHELIHEH XapaKTEpUCTHUKHU 110 CPEICTBAM
nporpammupyemoro peie [1P114
Pacuer acMHXpOHHOW MalllMHBI B T€HEPATOPHOM PEXKUMEC pazpadOTKOMHC-
MBITATEIBHOTO CTEHIA ISl 3alMCH BHELIHEH XapaKTEPUCTHUKU I10 CPEACTBAM
nporpamMmmupyemoro kouTposuepa [1IJIK160 na si3pike LD
PacueT acMHXpOHHOW MalllMHBI B T€HEPATOPHOM PEXKUMEC pazpadOTKOMMC-
NBITATEILHOTO CTEHIA IS 3alMCH BHELIHEH XapaKTEPUCTHUKU I10 CPENCTBAM
nporpammupyemoro koutposuiepa [IJIK160 na s3pixke SFC
Pacuer acMHXpOHHOW MAaIlIMHBI B TEHEPATOPHOM PEKUMEC Pa3padOTKOMHC-
IBITATEJILHOIO CTEHJA Ul 3alMCU PEryJIMPOBOYHOM XapaKTEPUCTUKU I10
CpEICTBAM PEJICMHO-KOHTAKTHOM JIOTUKHU
Pacuer acMHXpOHHOW MAaIlIMHBI B TEHEPATOPHOM PEKUMEC Pa3padOTKOMHC-
IBITATEJILHOIO CTEHJA I 3alMCU PEryJIMPOBOYHOM XapaKTEPUCTUKU I10
cpeacTBaM nporpammupyemoro pene [1P114
PacueT acMHXpOHHOW MalllMHBI B T€HEPATOPHOM pEXKUMEC pazpadOTKOMHC-
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12

13

14

15

16

17

18

19

20

21

22

23

24

25

IBITATEJILHOTO CTEHJA Ul 3alMCU PEryJIMPOBOYHOM XapAKTEPUCTUKU I10
cpeacTBaMm nporpammupyemoro kourposuiepa [IJIK160 na s3bixe LD

PacueT acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC pa3padOTKOMHC-
MBITATEILHOIO CTEHJA MJIA 3alUCU PETyJIHPOBOYHOM XapaKTEPUCTUKHU IO
cpeacTBaM nporpammupyemoro konrposuiepa [IJIK160 na s3pike SFC
PacueT acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC pa3padOTKOMHC-
MBITATEILHOIO CTEHAA JJISI 3alMCU YAaCTOTHOM XapaKTEpUCTHKU IO Cpel-
CTBaM PEJIECHHO-KOHTAKTHOU JIOTUKHU

PacueT acMHXpOHHOW MalllMHBI B T€HEPATOPHOM PEXKUMEC Pa3padOTKOMHC-
IBITATEILHOTO CTEHAA ISl 3allMCU YaCTOTHOM XapaKTEpUCTHKU IO CpEeN-
cTBaM Iporpammupyemoro pene [1P114

PacueT acMHXpOHHOW MalllMHBI B F€HEPATOPHOM PEKUMEC PazpadOTKOMHC-
IBITATEILHOTO CTEHAA ISl 3allMCH YaCTOTHOM XapaKTEpUCTHKU IO CpEJ-
cTBaM nporpammupyemoro korTposuiepa [1IJIK160 nHa s3bike LD

PacueT acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC pa3padOTKOMHC-
NBITATEILHOIO CTEHAA JJISI 3alMCU YAaCTOTHOM XapaKTEpUCTHKU IO Cpel-
cTBaM mporpammupyemoro koutpoiiepa [IJIK160 na s3pike SFC

PacueT acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC pa3padOTKOMHC-
MBITATEILHOTO CTEH/IA JUTSl 3allCU PeXUMa CaMOBO30YK/IEHHUS TI0 CPEJICTBAM
pEJIEMHO-KOHTAKTHOM JIOTUKHU

Pacuer acMHXpOHHOW MalllMHBI B T€HEPATOPHOM PEKUMEC Pa3padOTKOMHC-
NBITATEIbHOTO CTEH/IA JUIsl 3allMCH PEXUMa CaMOBO30YKIEHUS 10 CPECTBAM
nporpammupyemoro peie [1P114

PacueT acMHXpOHHOW MalllMHbI B T€HEPATOPHOM PEXKUMEC PazpadOTKOMHC-
NBITATEIbHOTO CTEH/IA JUIsl 3allMCH PeXUMa CaMOBO30YKIEHUS 10 CPECTBAM
nporpamMmmupyemoro kouTposuepa [1JIK160 na si3pike LD

Pacuer acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC Pa3padOTKOMHC-
MBITATEILHOTO CTEHIA JUTSl 3allMCU PeXUMa CaMOBO30YKIEHUS TI0 CPEJICTBAM
nporpammupyemoro koaTposepa ITJIK160 na s3p1xke SFC

Pacuer acMHXpOHHOM MaIllMHBI B T€HEPATOPHOM PEKUMEC Pa3padOTKOMHC-
NBITATEILHOTO CTEHAA ISl 3alMCH PEXHMa IOJKIIOYEHUS IBUTATEIbHON
HArpy3KHu I10 CPEICTBaM PEJIIEMHO-KOHTAKTHOM JIOTUKH

Pacuer acMHXpOHHOW MaIllMHBI B T€HEPATOPHOM PEKUMEC Pa3padOTKOMHC-
NBITATEIBHOTO CTEHAA [JUIS 3alUCH PEXUMa IMOJIKIIOYEHUS JIBUTATEIbHON
Harpy3kH 1o cpeacrasam nporpammupyemoro pene [1P114

PacueT acMHXpOHHOW MalllMHBI B T€HEPATOPHOM PEXKUMEC pazpadOTKOMHC-
NBITATEIBHOTO CTEHAA JUIS 3allUCH PEKHMa IOJKIIOYEHUS IBUTATEIbHON
Harpy3ku 1o cpeactBam nporpammupyemoro kontpoiuiepa IIJIK160 Ha s3b1-
ke LD

Pacuer acMHXpOHHOM MAaIlIMHBI B TEHEPATOPHOM PEKUMEC Pa3padOTKOMHC-
MBITATEILHOTO CTEHAA JJISl 3alMCH PEXHMa IOJKIIOYEHUS IBUTATEIbHOMN
Harpy3KkH 1o cpeactam nporpammupyemoro kontposuiepa [IJIK160 na s13b1-
ke SFC

Pacuer acMHXpOHHOM MAaIllMHBI B TEHEPATOPHOM PEKUMEC Pa3padOTKOMHC-
NBITATEILHOIO CTEHAA I 3alUCH PEXKHMa MOAKIIOUECHHS PEaKTHUBHOUN
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Harpy3KH I0 CPEICTBAM PEIIEMHO-KOHTAKTHOM JIOTHKH.

26 Pacuer acMHXpOHHOI MalllMHBI B TE€HEPATOPHOM DPEKUMEC pa3padOTKOHuUC-
NBITATENIBHOTO CTEHJA J/JIA 3alUCH PEeKHMMa TMOAKIIOYEHUS PEaKTUBHOU
HaArpy3KHUIo cpefcTBaM nporpammupyemoro pene [1P114

27 Pacuer acMHXpOHHOI MalllMHBI B TE€HEPATOPHOM DPEKUMEC pa3padOTKONuC-
NBITATENILHOTO CTEHJA I 3aliCH pPeXUMa MOAKIIOYEHUS PEaKTUBHON
Harpy3KuIo cpeictsaM nporpammupyemoro kontpoiepa [IJIK160 na sa3bi-
ke LD

28 Pacder acHHXpOHHOW MAIlIMHBI B TEHEPATOPHOM DPEKHUMEC pa3pabOTKOMuC-
NBITATEIBHOTO CTEHJA JUIA 3aliCH PeKMMa TOAKIIOYEHUS PEaKTUBHON
Harpy3KMIo cpefcTBam mporpammupyemoro kontposuiepa ITJIK160 Ha s13b1-
ke SFC

29 Pacder acHHXPOHHOW MAIIMHBI B TEHEPATOPHOM DPEKHUMEC pa3padOTKOMuC-
NBITATENILHOTO CTEH/A ISl 3alUCH PEXUMA MOAKIIOUEHUS BBIIPSIMUTEIbHON
HArpy3KHUIO CPEJCTBAM PEJICHHO-KOHTAKTHOM JIOTUKU

30 Pacuer acMHXpOHHOI MaIlIMHBI B TE€HEPATOPHOM PEXKUMEC pa3padOTKOMuC-
MBITATENILHOTO CTEHAA JUISl 3allUCH PEXUMA TMOJKIIOUEHUS BBIIPSIMUTEIBHON
HaArpy3KHUIo cpecTBaM mporpammupyemoro pene [1P114

31 Pacuer acHHXpPOHHOI MaIlIMHBI B TE€HEPATOPHOM PEXKUMEC pa3padOTKOMuUC-
MBITATENILHOTO CTEH/IA ISl 3alUCH PEXUMA MOAKIIOUEHHUS BBITPSIMUTEIBHON
HArpy3KuIio cpeactsam nporpammupyemoro kontposuiepa [IJIK160 Ha s3bI1-
ke LD

32 Pacyer acHHXpPOHHOH MaIllMHBI B TEHEPATOPHOM DPEKUMEC pa3pabOTKONHC-
MBITATEIEHOTO CTEH/IA TSI 3aIMCH PEKUMa TTOAKIIOUEHUS BBIIPSIMUTEIBHON
HArpy3KuIio cpeicTsam nporpammupyemoro kontposuiepa [IJIK160 Ha s3b1-
ke SFC

IIprimep MCXOOHBIX JAHHBIX 110 BApUAHTAM

Da D I 1 ) U(b 2p b1 b2 h 1 bm hm
Bapuanm Zy | Zp a
MM | MM | MM | MM B MM | MM | MM | MM | MM

2 3 4 5 6 7 8 10 | 11 | 12 | 13 | 14 | 15

9
191|126 | 125 | 0,6 | 36 | 34 |220| 4 |82 |55 |143| 35|05
520 | 335|240 | 09 | 60 | 50 [127| 4 |99 |99 | 45 |57 |11

520 | 400 | 170 | O,7 | 90 | 106 | 220 | 10 |106| 81 | 38 | 4 1

3131211 (185 | 06 | 48 | 32 |220| 4 | 11 |82 | 24 | 3,7 | 1

gl B~ W N |k
W N o B

349 | 250 (185 | 05 | 72 | 58 | 220 | 6 |84 | 6,2 |257| 3,7 | 1

[To u3yueHHto Kypca JaHHOM IWCLMIUIMHBI CTYJIEHTBI BBIIIOJHSIOT KypCO-
ByI0 pabotry. Tema KypcoBoit paboThl: «Pacuer acHHXpOHHOW MalWHBI B Te€HEpa-
TOPHOM PEeXHME Ha 0a3e CEpUUHOTO JBUTATENS C KOPOTKO3aMKHYTHIM POTOPOM C
pa3pabOTKONW TPUHITMITHATBHOM CXEMbl YMPABICHUS HCIBITATEIILHOTO CTEHAA.
[{eapto paboOTHI SBIAETCS 3aKpPEIJICHUE3HAHUN 00 OpraHU3aIMOHHBIX, HAYYHBIX U
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MCTOJUYCCKHX OCHOBAX INIAHUPOBAHUA HAYYHOT'O S3KCIICPUMCHTA U O6pa6OTKI/I €ro

pe3ynbTaToOB.

O6bem KypcoBoil paboTel cocTaBisieT 15 - 30 crpanur; popmara A4. I'paduue-
CKasl 9acTh KypCOBOW pabOTHI pa3MeInaercss B MPHIOKEHUAX Ha 4-6 muctax dop-

mara A4.

KypcoBast paboTa cocTOUT U3 MOSCHUTETHHOMN 3alUCKU U TpaduyecKkon ya-
CTH, KOTOPbIE MPEJCTABISAIOTCS CTYACHTOM B (hOpMe OTUYETHOIO JIOKYMEHTa. 3ajia-
HUE BKJIOYAET B ce0s BapUaHTOB HaWOOJIE€ YAaCTO BCTPEYAIOLIMXCS B CEIBCKOM
XO034MCTBE TEXHOJIOTMYECKUX JMHUM, YTO MO3BOJIAET OXBATUTh BCE OCOOEHHOCTHU

TII B cerbCKOM XO3AUCTBE.

B cocrtaB kypcoBoii pabOThI BXOAUT:

- BBEJICHHE,

- OOpaboTKa TaHHBIX 0OMEpa CEPACUHHKA;

- BeiOop u onpeiesieHne MarHUTHOW MHIYKIIUN B 3JIEMEHTaX 3JICKTPOIBUT AT
- Onpenenenrue 0OMOTOYHBIX JIAHHBIX;

- OnpeesieHue HOMUHAIBHONM MOIITHOCTH JICKTPOIBUTATE,

- PacueTr MaruuTHOM 11€NU,

- Pacuer n IIOCTPOCHHUE XaPAKTEPUCTUK I'CHEPATOPAa,
- Pa3pa60TKa HpHHHI/IHI/IaJIBHOﬁ CXCMBI YIIPAaBJICHUA JJIA UCIIBITATCIIBHOI'O CTCHIA.

['padmueckas 4acTh BKIIIOYAET B CEOSI:
- [IpyHIMIIHATIBHYIO 3JIEKTPUYECKYIO CXEMY YIIPABIICHHUS JINHUM;

- [Iporpammy ynpasnenus;

- XapakTepUCTUKU TE€HEPATOPA;
- MoHTaxHyI0 cxemy mkada ynpaBieHHs .
[Ipu BBINOJHEHUU KypCOBOW pabOThI UCHOJB3YETCS OCHOBHAS W JOTMOJIHUTEIbHAS

JaUTEeparypa.

ConeprxaHue drana

dopmupyembie kommnereHuu (coraacHo PITJT)

1. BBesieHUE

YK-1 - CniocobeH oCyIecTBIsATh KPUTHIECKUN aHa-
713 TPOOJIEMHBIX CHTYallMii Ha OCHOBE CHCTEMHOTO
MOX0/1a, BEIpabaThIBaTh CTPATETHIO ICHCTBU;

2. OGpaboTka JaHHBIX 00-
Mepa cepaeuHIKa

OIIK-4 - CnocoOeH mpoBOIUTh HAYYHBIE HCCIEN0-
BaHMsI, aHAJIM3UPOBATh PE3YJIbTATHl U TOTOBUTH OT-
YETHbIE JOKYMEHTBHI.

3. Onpenenenre 0OMOTOY-
HBIX JIAHHBIX

OIIK-4 - CnocoOeH mpoBOIUTh HAYYHBIE HCCIEN0-
BaHMSI, aHAJIM3UPOBATh PE3YJIbTATHl U TOTOBUTH OT-
YETHBIE JOKYMEHTBHI.

4. PacueT MAarHuTHOM LIEITN

YK-1 - CiocobeH oCyIiecTBIsATh KPUTHISCKUN aHa-
JU3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE CHCTEMHOTO
MOX0/1a, BEIpaOaThIBATh CTPATETHIO JICHCTBUH;
OIIK-4 - CnocoGeH mpoBOIUTh HAYYHBIE WCCIIEN0-
BaHMS, aHAJU3UPOBATh PE3yIbTaThl U TOTOBUThH OT-
YETHBIE JOKYMEHTHI.

5. Pacduer um mocTtpoeHue

YK-1 - CnocobeH ocyniecTBIsTh KPUTHUECKUN aHa-
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XapaKTePUCTUK TeHepaTopa | Ju3 MPOOJEMHBIX CUTYyalluii Ha OCHOBE CHUCTEMHOTO
MOAX0/1a, BEIpabaThIBaTh CTPATETUIO ICUCTBU;
OIIK-4 - CrocobeH MpOBOJUTHh HAyYHBIE HCCIIEIO-
BaHMS, aHAJU3UPOBATh PE3yIbTaThl U TOTOBHUThH OT-
YETHBIC JOKYMEHTHI.

6. Pacuer u mocrtpoenue | YK-1 - CriocoGeH oCyIIecTBIATh KPUTUUECKUN aHa-
XapaKTePUCTHK TeHepaTopa | JIu3 MPOOJIEMHBIX CUTyallMii Ha OCHOBE CHCTEMHOIO
MOJIX0/1a, BBIPAa0AThIBATh CTPATETUIO ICUCTBUIA,
OIIK-4 - CnocoGeH mpoBOIUTh HAYYHBIE HCCIIEI0-
BaHMsI, aHAJIM3UPOBATh PE3YJIBTATHl U TOTOBUTH OT-
YETHBIE JOKYMEHTBHI.

7. Pazpabotka mnpuninumnu- | YK-1 - Cnoco0GeH ocyliecTBisTh KpUTUUECKUI aHa-
aJIbHOM CXEMBI yIpaBJICHUS | TU3 MPOOJIEMHBIX CUTyaIliii HA OCHOBE CHCTEMHOTO
JUTSL MCTIBITATENIbHOTO CTEH- | TIOJIX0/1a, BRIPA0aThIBATh CTPATETHUIO JCHCTBHIA;

na

7.4 Meroauyeckue MaTepuaJibl, onpeaejasoline Npoueaypbl OlleHNBA-
HHUSl 3HAHMH, YMEHHH, HABBIKOB, XaPAKTEPU3YIIHUX dTanbl (GopMHUPOBAHMS
KOMIIeTeHI NI

KoHTposib 0cBOCHMS JUCHUIIMHBI «MeTo/IuKa 3KCIEpUMEHTAIBHBIX HCCIIe-
oBaHUU»IIPOBOAUTCS B cooTBeTCTBUU ¢ [InKyOI'AY 2.5.1 «Texymuii KOHTpOJIb
YCIIEBAEMOCTH U MPOMEXYTOYHAS aTTECTAlNsl CTYAEHTOBY». TeKyuii KOHTPOJIb 110
JUCHUIUIMHE TI03BOJISIET OLEHUTh CTENEHb BOCIPHUATUS YYEOHOro MaTepuaia U
IPOBOJUTCS JJIsl OLICHKU PE3yJIbTAaTOB M3YUEHUS pa3/IeJOB/TeM JUCHUIUIMHBL. Te-
KYIIUHA KOHTPOJIb MMPOBOJAUTCS KaK KOHTPOJIb TEMAaTUUYECKUH (II0 UTOTaM M3y4YeHUs
OTIpEENEHHBIX TEM JAUCLUIINHBI) U PyOSKHBIN (KOHTPOJIb ONPEEICHHOTO pa3jie-
Jla WIM HECKOJIBKUX PAa3ZeIIOB, IEpe] TEM, KaK MPUCTYIUTh K U3yUYEHHUIO OYepel-
HOI YacTu yueOHOro MaTepuaa).

Kpurtepusimu ouenku pedepara SBISIOTCS: HOBU3HA TEKCTa, OOOCHOBAH-
HOCTb BBIOOpA UCTOYHUKOB JIMTEPATYPHI, CTETIEHb PACKPBITHS CYITHOCTH BOIPOCA,
coOt0/IeHUs TpeOOBAHMI K OPOPMIIEHUIO.

OneHka «0TJIMYHO0» — BBINOJHEHBI BCE TPeOOBaHUS K HAIMCAHUIO pedepara:
o0o3HaveHa mpodJieMa U 000CHOBAHA €€ aKTyaJIbHOCTh; C/IeJIaH aHaIi3 Pa3InYHbIX
TOYEK 3pEHHUS Ha pacCMaTPUBAEMYIO MPOOJIEMY U JJOTUYHO M3JI0’KE€HA COOCTBEHHAS
NO3UIMS; CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKpbITa IMOJHOCTBIO, BBIAEPIKAH
00BEM; cO0ITI0/IEHBI TPeOOBaHHUS K BHEITHEMY 0(OPMIICHHUIO.

OrneHka «XOpoio» — OCHOBHbIE TpeOOBaHUs K pedepaTy BBHINOIHEHBI, HO
IIPU 3TOM JAOIYIIEHBI HENOYETHI. B 4aCTHOCTH, MMEIOTCSI HETOYHOCTH B M3JI0XKE-
HUW Marepuala; OTCYTCTBYET JIOTHUECKasi MOCJIE0BATENBHOCTD B CYXKICHUAX; HE
BbIZIEpKaH 00bEM pedepaTa; UMEIOTCS YIYIEHUS B 0(DOPMIICHHH.

OueHka «yA0BJIETBOPUTEIbHO» — UMEIOTCSl CYIIECTBEHHBIE OTCTYIICHHUS
oT TpeboBaHMil K pedeprupoBaHnio. B yacTHOCTH: TeMa OCBeIlleHa JHIIb YACTHYHO;
JOMyHIeHbl (haKTHYeCKUe OMMOKH B COAEpKaHUM pedepara; OTCYTCTBYIOT BBIBO-
JTBI.
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OrneHka «Heya0BJIeTBOPUTEIbHO» — TeMa pedepara HE pacKpbiTa, oOHa-
PYKHBAETCS CYIIECTBEHHOE HETOHMMaHue MpolieMbl win pedepaT HE IpencTaB-
JIEH BOBCE.

KpuTtepun onieHKku 3HaHMI NPU NPOBeIeHUN TECTUPOBAHUS

OneHKa «OTJIMYHO0» BBICTABISICTCS MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
JIeHTa He MeHee YeM Ha 85 % TeCTOBBIX 3aJaHUil;

OlleHKa «XOPOIIOY» BBICTABIAETCS MPU YCIOBUM MPABWIHLHOTO OTBETA CTY-
neHTa He MeHee ueM Ha 70 % TECTOBBIX 3aJaHHI;

OlleHKa «yIOBJIETBOPUTEJIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBLHOTO
OTBETa CTyZIeHTa HE MeHee ueM Ha 51 %;

OlieHKa «HEYI0BJIETBOPUTEIbHOY» BHICTABIISCTCS MPU YCIOBUU MTPABUIIBHO-
ro OTBETa CTy/IeHTa MeHee yeM Ha 50 % TeCcTOBBIX 3aJlaHHil.

Pe3ynbTaThl TEKyIIero KOHTPOJS UCHOJIb3YIOTCS MPHU MPOBEJICHUU MpOMe-
KYTOUHOUW aTTECTAIUU.

Kpurepuu oieHkn KypcoBoiipadoThbl

OlleHKa «OTJIMYHO» — KYypCOBOM PaOOTHI BBINOJHEH B IOJIHOM O0BEME C
Y4€TOM BCEX YCTAaHOBJIICHHBIX TPEOOBaHMUI 11O CTPYKTYpE U COACPKAHHUIO; BCE MPO-
BEJICHHBIC PAacUeThl MOATBEPKIAIOT 1EJIECOO0PA3HOCTh BBIABUHYTON WJICH; CTHIIb
U3JIOKCHHS MaTeprajia U KauyeCcTBO pabOThl CBHICTEILCTBYIOT O TOTOBHOCTH 00Y-
yaromerocs K  Opo(eccHOHanbHOM  JAESITeNbHOCTH B o0OjlacTh  Ou3Hec-
IJTAHUPOBAHMS; BO BPEMs 3alIUTHI KYpPCOBOM pPaOOTHI OOyYaIOIMIUUCS JCpKajcs
YBEPEHHO, Ha BCE BOITPOCHI JaJT NCUEPITHIBAIOIINE OTBETHI.

OreHKa «X0POI0» — KypcoBasipadoTa BEITIOJHEHA B TTOJITHOM 00bEME C y4e-
TOM BCEX YCTAHOBIJICHHBIX TPEOOBaHUH MO CTPYKTYpE M COJEPKAHHIO; B IICJIOM
pacyeThbl BBITIOJIHEHBI BEPHO MPH BO3MOKHOM HAJMYUH HEOOJBIITUX OIIMOOK, KO-
TOPBIC BIIOCJICACTBUM OBLIM MCHPABJICHBI, KA4eCTBO PaOOTHI CBUACTEIBCTBYET O
BO3MOXXHOCTH OOYYaromerocsi B JalbHEHUIIIEM 3aHMMAaTbcs pa3paboTKou Om3Hec-
IJIAHOB; BO BPEMs 3aIlIMThI KYpCOBOTO IPOEKTa OOYYAIOIIMICS JIepKajcs J0CTa-
TOYHO YBEPEHHO, Ha BCE BOMPOCHI J1aJl TIOJHBIE OTBETHI.

O1ieHKa «y/J0BJIETBOPUTEIBLHO» — KypcoBaspabOTa BBINIOJIHEHA B TOJHOM
o0BeMe C y4eTOM BCEX YCTAHOBIIEHHBIX TPEOOBAHHI MO CTPYKTYpEe U COJEpHKa-
HUI0; OOJIbINAs YacTh PAcueTOB BHIMTOJIHEHA BEPHO, B TO K€ BPEeMsI €CTh CYIIle-
CTBEHHBIC OIMOKH, KOTOPHIE OBLITN UCIIPABICHBI HE MTOJTHOCTHIO; BO BPEMS 3aIIUTHI
KYpPCOBOTO TPOEKTa OOYYaIOIIHUNCS JEpPrKajCcs HEIOCTaTOYHO YBEPEHHO, HE aall
TIOJTHBIE OTBETHI HA BCE BOMIPOCHI.

OreHKa «HEYIOBJETBOPHUTEIBLHO» — KypcoBaspaboTa HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHMSM TI0 CTPYKTYPE M COJICPIKAHHIO; 3HAUNTEIbHAS YaCTh
PacyeTOB COJASPIKHUT OITUOKH, KOTOPhIE He OBLIM MCIPAaBJICHBI ITOJTHOCTHIO; BO Bpe-
MsI 3aITUTHI KypPCOBOTO MPOEKTa O0yUYaIOIIHUIACS JeprKajICcsi HEYBEpEHHO, HE JJal OT-
BETHI HA BCE BOMPOCHI JINOO HE OBLT JIOMYIICH K 3aIlUTE U3-3a HETOTOBHOCTH pado-
THI.
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Kpurepuu onenku Ha 3a4ere.

OneHka «3a4TeHo» - BhINoIHEHbI Bce 1a00paTopHbIE pabOThl U COCTAaBICHBI K
HUM oTueThl. [locTpoensl rpaguku 3aBUCUMOCTEN. PacKphIThI KOHTPOJIBHBIE BOIPO-
cbl K pabotam. CTyJJEHT YBEPEHHO paCKpbhIBAET TEOPETUUECKUE TTOJIOKEHHS PAOOTHI.

OneHka «He 3a4TeH0» - OTCYTCTBYIOT JJaOOPATOPHBIE paOOTHl U OTYETHI K HUM,
CTYJICHT HE OTBEYAET HA BOIIPOCHI K 3a4ETy.

Kpurepuu onieHku Ha IK3aMeHe

OrneHka «OTJIMYHO» BBICTABIACTCA OOydYaromeMmycsi, KOTOpbId oOjamaer
BCECTOPOHHUMHM, CHCTEMATU3UPOBAHHBIMU U TIIYOOKMMH 3HAaHHMSIMU Marepualia
y4eOHOW MPOrpaMMbl, YMEET CBOOOHO BBIMOJIHATH 33aJaHUs, MPEAYCMOTPEHHBIC
y4eOHON MpOrpaMMOM, YCBOMJI OCHOBHYIO U O3HAKOMUJICS C JOMOIHUTEIBHOMN JIH-
TepaTypoil, peKOMEHI0BaHHON yueOHOM mporpammoid. Kak mpaBuiio, olieHKa «OT-
JIMYHO» BBICTABJISIETCS 00YYAIOIIEMYCsl YCBOUBIIEMY B3aHMOCBSI3b OCHOBHBIX I10O-
JIO’)KEHUN ¥ TIOHATUH JUCIUIUIMHBI B UX 3HAYCHUHU JIJIsI PUOOpETaeMoil Crieluaib-
HOCTH, MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B MMOHUMAHUU, U3JIOKEHUU U UC-
MOJIb30BAaHUU Y4E€OHOTO Marepuaja, MPaBWIBHO OOOCHOBBIBAIOIIEMY IPUHSATHIE
pelIeHHUs], BIAJCIONIEMY Pa3HOCTOPOHHUMHU HABBIKAMU M MIPUEMAMH BBIIIOJTHEHUS
MPAKTUYECKUX PaOOT.

OrneHKka «XOpOIIO» BBICTABIISIETCS 00yYaromeMycsi, 0OHaAPYKUBILIEMY TOJI-
HOE 3HaHME Marepuaia ydyeOHOM MpOorpamMMmbl, YCHEIIHO BBIMOIHSIOMEMY MpEay-
CMOTpPEHHbIE y4eOHOI MporpaMMmoil 3ajaHusi, YCBOMBUIEMY MaTepHall OCHOBHOM
JUTEpaTyphl, PEeKOMEHJOBaHHOW yueOHOM mnporpammoi. Kak mpaBuio, olieHKa
«XOpPOUIO» BBICTABIISIETCS 00Y4YaOIIEMYCsl, TTOKA3aBIIEMY CUCTEMATU3HUPOBAHHBIN
XapakTep 3HAHUM MO JUCLHUIUIMHE, CIIOCOOHOMY K CaMOCTOSATEIBbHOMY IOMOJIHE-
HUIO 3HAHUW B XOJ€ JaibHeiel yueOHol 1 NpodecCHOHAIbHON AESITeNbHOCTH,
MPAaBWJIBHO PUMEHSIONIEMY TEOPETUUECKUE MOJIOKEHUS IPU PEUICHUH ITpaKTH4e-
CKHUX BONPOCOB W 3ajlay, BJIAJICIONIEMy HEOOXOJAMMBIMUA HaBBIKAMHU M TPUEMAMH
BBITIOJIHEHUS MMPAKTUYECKUX PaboT.

OrneHka «ya0BJE€TBOPUTEIbHO» BBICTABISIETCS O0ydYaIOIMIEMYCs, KOTOPBIMA
1oKa3aj 3HaHUuEe OCHOBHOT'O MaTepuaia yueOHOM nporpaMmsbl B 00beMe, 10CTaTOU-
HOM U HEOOXOJUMBIM JUIsl JajdbHEHIIeH yueOnl U MpeACToAIIeH padoThl MO CIIeIH-
IbHOCTH, CIIPABUJICS C BBIMOJTHEHUEM 33/IaHHM, MPETyCMOTPEHHBIX Y4EeOHOU MPO-
rpaMMoOl, 3HaKOM C OCHOBHOM JUTEpaTypod, PEKOMEHJIOBAaHHOW y4eOHOU mpo-
rpammoii. Kak mpaBuiio, OlleHKa «yJIOBJIETBOPHUTEIbHO» BBICTABISIETCS 00yYaro-
HIEMYCS, JOMYCTUBLIEMY NOTPEIIHOCTH B OTBETaX HA 3K3aMEHE WJIM BBIITOJIHEHUN
HK3aMEHAIMOHHBIX 3aJaHui, HO 00JajaroueMy HEOOXOJUMBIMU 3HAHUSIMH MO
PYKOBOJCTBOM MPENOJABATENS Il YCTPAHEHUSI ATUX IMOTPEMIHOCTEMN, HapylIao-
HieMy MOCIE0BATENbHOCTh B M3JIOKEHUH y4eOHOTro Marepuasia U HCTBIThIBAIO-
IeMy 3aTPyAHEHUS TIPH BBHITTOTHECHUH MPAKTHYECKUX PadoT.

OreHka «Hey0BJIETBOPUTEIBLHOY BBICTABIISICTCA O0ydaromeMycs, He 3Ha-
IOIEMY OCHOBHOM YacTH MaTepuaia yaeOHOW MporpaMMBbl, JOMYCKAIOIIEMY MPUH-
[IUTTAAJIFHBIE OIMMMOKKA B BBITIOJIHEHUU MPETyCMOTPEHHBIX Y4eOHOW Mporpammoit
3aJlaHul, HEYBEPEHHO C OOJBIIMMU 3aTPYJHEHUSIMH BBITIOTHSIIONIEMY MpPaKTHYE-
ckue padoThl. Kak mpaBuiio, olleHKa «HEYAO0BIETBOPUTEIBHO» BBHICTABISAETCS 00Y-

67



YaronieMycsi, KOTOPbI HE MOXET MPOJOHKUTh 00yUeHHE WM MPUCTYIUTh K JIes-
TENBHOCTH 1O CIIEUUAIBHOCTH 10 OKOHYaHUU YHUBEPCUTETA O€3 JOMOJHUTENbHBIX
3aHATUHN 110 COOTBETCTBYIOIIECH AUCIUILINHE.

8 IlepeyeHb OCHOBHOM M I0TOJTHUTEJILHOI JTUTEPATYPHI
OcHoBHas yueOHas1 JIUTEPaTypa

1. OBcsiHHUKOB JI.A. YuebHOe mocobue A MpakTUYECKUX 3aHATHH B IpUMepax
no aucuurniauHe «llnanupoBanue u 00pabOTKa pe3ynbTaTOB HCCIECIOBAHUI:
yue0. mocodue / JI.A. OscsuaukoB, C.A. Hukomnaenxo, J[.C. Llokyp, A.Il. Bo-
nomuH — Kpacnopnap, 2014. — 76 c.: uin.

2. Annep, 1O.I1. BBenenue B miaaHHUpOBaHUE SKCIEPUMEHTOB [DNEKTPOHHBINA pe-
cypc] : yaeOHoe mocobue. — DnektpoH. gaH. — M. : MUCHUC, 2014. — 36 c.
— Pesxxum noctyna: http://e.lanbook.com/books/element.php?pll_id=69763.

3. boitko A.®. Teopus TuraHupoOBaHUSA MHOTO(AKTOPHBIX AIKCIEPUMEHTOB [DJEK-
TPOHHBIN pecypc]: yueOHoe nocooue/ boiiko A.®., BopoukoBa M.H.— Onek-
TPOH. TEKCTOBBIE AaHHbIE.— benropoxa: benropoackuil rocy1apCTBEHHBIN TEX-
Hoslormueckuii yauBepcuteT uMm. B.I'. [llyxosa, 9bC ACB, 2013.— 73 ¢.— Pe-
*uM gocryna: http://www.iprbookshop.ru/28403.— DBC «IPRbooks».

JonosHuTtenbHasi ydeOHas auTepaTypa

1. [InaHupoBaHWEe W OpraHU3aIMs SKCIIEPUMEHTa [DJIEKTPOHHBIA pecypc]: MeTo-

IUYECKHe YyKazaHus/ — OneKkTpoH. TekcToBble aaHHble.— CII6.: CaHkt-
[TeTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBI YHUBEPCUTET,
9bC ACB, 2014.— 55 C— Pexxum JIOCTyTIA:

http://www.iprbookshop.ru/30012.— 9BC «IPRbooks».

2. Pymsanes A.B. Teopust u nmpakTuka Terio(QuU3NUecKoro dKCrepuMenTa [Dek-
TPOHHBIN pecypc]: yueOHoe nocodue/ PymsniieB A.B.— DJeKTpOH. TEKCTOBbIE
nannble.— Kanununrpazn: bantuiickuii ¢henepanbHblii yHUBEpCUTET UM. MIMMa-
HyHWJIa Kanra, 2011.— 712 C.— Pexxum JIOCTyTIA:
http://www.iprbookshop.ru/23939.— 5BC «IPRbooks».

3. PerxakoB B.B. [InanupoBaHue SKCepUMEHTa W CTATUCTHUUECKUIN aHAW3 JaH-
HBIX B YIPaBJICHUM KAa4eCTBOM MPOIYKIHMH [DJIEKTPOHHBIN pecypc] : yueOHOoe
nocobue / B.B. Perxakos, H.M. boxmamos, M.FO. Pyaiok. — DnekTpoH. naH.
— Ilensa :Ilen3l'TY (IleH3eHckuil TOCYIapCTBEHHBIM TEXHOJOTHYECKUN YHHU-
BEpPCUTET), 2013. — 127 C. — Pexum JOCTyTIa:
http://e.lanbook.com/books/element.php?pll_id=62498

4. I'puropbeB, FHO.JI. MeToapl oNTUMAaIBLHOTO IJIAHUPOBAHUS AKCIIEPUMEHTA: JIH-
HEeWHbIe MOJIeTN [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue. — DIEKTPOH. JaH.
— CIIe. : Jlams, 2015. — 320 <c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=65949

5. bByteipun, I1.A. ABTOoMartu3amus QpU3NYECKUX HUCCIEAOBAHUI M 3KCIEPUMEHTA:
KOMITbIOTEPHBIE U3MEPEHUsI U BUpPTyasbHble TpuOOpsl HAa ocHOBe LabVIEW 7
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http://e.lanbook.com/books/element.php?pl1_id=69763
http://www.iprbookshop.ru/30012
http://www.iprbookshop.ru/23939
http://e.lanbook.com/books/element.php?pl1_id=62498
http://e.lanbook.com/books/element.php?pl1_id=65949

[DnexTponHsIit pecypc] : yaedHoe nocodue / I1.A. byteipun, T.A. BacbkoBckas,

B.B. Kaparaes [u ap.]. — Dnektpon. gan. — M. : JIMK IIpecc, 2009. — 265 c.
— Pexxum moctyma: http://e.lanbook.com/books/element.php?pll_id=1089

O llepeuenb pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHON CceTH

«AnTepHeT»

JIEKTPOHHO-0MO0IMOTEYHbIe CHCTeMbl OM0JINOTEKH, HCIIOJIb3yeMble B
Kyb6anckom 'AYum. U.T. TPYBUJIMHA

Ne HaumenoBanue TemaTuka Cceblika
Znanium.com VuuBepcanbHast | https://znanium.com/
IPRbook VuuBepcanbHas | http://www.iprbookshop.ru/
OopazoBarenbhslii noptan Kyol'AY | YuuBepcanbnas | https://edu.kubsau.ru/

[lepeuenb MHTEPHET CaNUTOB:

1.
2.
3.

https://ru.wikipedia.org
http://statsoft.ru
https://help.simintech.ru/#0 simintech/o simintech.html

10 MeToauyeckue yKa3zaHusl JJIsi 00y4arOIIUXCsl MO OCBOEHHUIO JTHCIH-

IIJINHBI

1.

Ocpkun C.B. Pexomenaarum asis BBIIOJHEHHS U 3alIUTHI quccepTanuu (y4ueo-
HOe nocobue ais actiupanToB).- Kpacuogap, PUO Ky6I'AY, 2015.-63 c. Pexum
JOCTYTIA:

https://edu.kubsau.ru/file.php/124/03 Rekomendacii_po_oformleniju_i_zishchit

e_dis.pdf

. Ocbkun C.B. HMcnonb30BaHNE MHTEPAKTUBHBIX METOJIOB OOY4YEHUS MPHU MOJATrO-

TOBKE OakanaBpoB W MaructpoB: Metoj. pekoM. / C.B. Ocbkun, H.1. Borarsi-
pés. - Kpacnomap: Kyo6I'AY, 2014. — 128 c¢. Pexum nocryna:
https://edu.kubsau.ru/file.php/124/1.pdf

. Ocpkun C.B. Meroanueckrue peKOMEHIAIMU 10 MPOLEAypE OLUCHUBAHUS 3HA-

HUN, YMEHUHN, HABYKOB U OIbITA JIEITEIHLHOCTH, HA 3Tanax (OpMUPOBAHUS KOM-
netenimii.-Kyol'AY.-  Kpacnmomap, 2016.- 53 c¢. Pexum gocryna:
https://edu.kubsau.ru/file.php/124/01 Metodichka kompetencii2016 1 .pdf

. Metonuka skcriepumenTaibHbix uccienosannii / H.C. bapakun, H.W. borartsi-

peB, A.A. Kymeiiko — Kpacaogap: KyoI'AY, 2019. — 89 c. un. — Pexxum nocty-
I1a.

https://edu.kubsau.ru/file.php/124/MU Metodika ehksperimentalnykh issledov
anii 532298 v1 .PDF
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http://e.lanbook.com/books/element.php?pl1_id=1089
https://znanium.com/
http://www.iprbookshop.ru/
https://edu.kubsau.ru/
https://ru.wikipedia.org/
http://statsoft.ru/
https://help.simintech.ru/#o_simintech/o_simintech.html
https://edu.kubsau.ru/file.php/124/03_Rekomendacii_po_oformleniju_i_zishchite_dis.pdf
https://edu.kubsau.ru/file.php/124/03_Rekomendacii_po_oformleniju_i_zishchite_dis.pdf
https://edu.kubsau.ru/file.php/124/1.pdf
https://edu.kubsau.ru/file.php/124/01_Metodichka_kompetencii2016_1_.pdf
https://edu.kubsau.ru/file.php/124/MU_Metodika_ehksperimentalnykh_issledovanii_532298_v1_.PDF
https://edu.kubsau.ru/file.php/124/MU_Metodika_ehksperimentalnykh_issledovanii_532298_v1_.PDF

11 Ilepeyenr WHGOPMALMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX HpPH
OCYILECTBJIEHMH 00pPa30BaTeJIbHOI0 MpoLecca Mo AUCHUIVIMHE (MOIYJII0),
BKJIIOYasi IepeYyeHb IMPOrpaMMHOr0 odecnmedyeHUss M HHPOPMALMOHHO-
CIIPABOYHBIX CHCTEM

NudopmanmoHHbie TEXHOJIOTUH, UCTIOJIb3yEeMbI€ ITPU OCYIIECTBICHUHN 00pa3o0-
BaTEJIBLHOTO Mpoliecca Mo AUCIUILIMHE TTO3BOJISIOT: 00ECTICUUTh B3aUMOCHCTBIE
MEXy YYaCTHUKaMH 00pa30BaTEIbHOTO MPOIECCca, B TOM YUCIIE CHHXPOHHOE U
() acHHXPOHHOE B3auMOJIeicTBIE TTocpecTBOM ceTH "MaTepHet"; pukcupo-
BaTh X0J1 00pa30BaTEIBLHOIO MIPOLIECCA, PE3YJIHTATOB MPOMEKYTOUHOM aTTECTAL[UN
M0 AUCIUILIMHE U PE3YJIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrpaMMBbl;, OpraHu-
30BaTh MpoIeCC 00pa30BaHus MyTeM BU3YyalIH3allMi U3y4yaeMoi nH(OpMAaILIUU To-
CPEICTBOM HCIIOJIb30BaHUs MPE3EHTAMOHHBIX TEXHOJOTHI; KOHTPOJIUPOBATH pe-
3yJbTaThl 00Y4YEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

11.1 lepeuyennb aunensuonnoro IO

Ne | HaumenoBanue Kparkoe onucanne

1 | MicrosoftWindows OmneparnmonHas cuctema

2 | Microsoft Office (BxmouaerWord, Excel, | [TakeT opuCHBIX PUITOKESHUH
PowerPoint)

12 MaTtepuajibHO-TEXHUYECKOE

o0ecrieuenue

10 JUCHHUILINHE
[InanupyemMble TOMEILEeHHs 1151 TPOBEICHUS BCEX BUJIOB YU€OHOU eI TelNb-

HOCTH

AJIH

00y4eHus

n/n

Haumenosanue
Y9eOHBIX TIpeJI-
METOB, KypCOB,
JIUCITUTUTAH (MO-
nyJei), mpaKkTh-
KM, UHBIX BHJIOB
y4eOHOU nesi-
TEeIILHOCTH,
HpeyCMOTpPEH-
HBIX Y4eOHBIM
TUTaHOM 00pa3o-
BaTeIbHOU MPO-
IpaMMBI

HanmeHnoBaHHe IOMEIIEHUH TS TIPOBEICHHS BCEX BUAOB YIeOHOU
NeSITeIbHOCTH, IPEyCMOTPEHHOH YyUeOHbBIM IUTAHOM, B TOM YHUCIIE
MOMEIIEHUS ISl CAMOCTOSITENIbHOM paboThI, C YKa3aHUEM MEePEUHS
OCHOBHOTO 000pyI0BaHUs, Y4eOHO-HATIISITHBIX TOCOOMI
U UCIIOJIb3yEMOT0 MPOTPAaMMHOTO 00ecTieueHns

Anpec (MeCTONOI0Xe-
HUE) IOMEIICHUH ISt
TIPOBENICHUSI BCEX BUIOB
y4eOHOIl NesITeTbHOCTH,
MIPEIyCMOTPEHHON y4e0-
HBIM TIJIAaHOM (B cllydae
peanuzanuu 0o6pazoBa-
TeJIbHOU IIPOrPaMMBbI B
ceTeBoit hopme nomo-
HUTEJIBHO YKa3bIBACTCs
HaNMCHOBAaHUE OpTaHH-
3aIuu, ¢ KOTOPOif 3a-
KJIFOUCH JIOTOBODP)

MeTomka 3KcIe-
PUMEHTAITBHBIX
HCCJIeIOBaHUI

ITomemenne Ne201 DJI, mocagodHbIX MecT — 28; IIOMAab —
52,6KB.M; ydeOHast ayTUTOPHS JUIS IPOBEIEHUS YIEOHBIX 3aHITHIA
nabopaTtopHoe 000pyIOBaHUE

(obopynoBanue nabopaTopHoe — 4 IIT.;);

crienuann3upoBaHHas Mebenn(ydaeOHas Jocka, yueOHast MeOenb);
TEXHHYECKHE CPeICTBA 00ydeHus], HaOOPHI IEeMOHCTPALIMOHHOTO
000pyIoBaHUs ¥ y4eOHO-HAMIISAHBIX OcOOui (HOYTOYK, MpoeK-
TOP, PKpaH);

350044, Kpacnonapckuit
Kkpaii, r. KpacHonap, yi.
uM. Kanmuauna, 13
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nporpammuoe odecrieuenue: Windows, Office, COMPAS-3D

TTomemenre Nel107 DJI, mocagounsix MecT — 30; mromans —
105,9xB.Mm; Jlabopatopus "DnexTpuueckux MamuH" (kadenpsl
UEKTPUIECKHUX MAIINH U JICKTPOIIPUBOAA).

CIUTMT-cHcTeMa — | mT.;

nabopaTopHOE 000pyIOBaHUE

(obopynoBanue nmaboparopHoe — 3 mT.;

uzMepurens — 13 mr.,;

cTeH/1 1abopaTopHblii — 1 mrT.;);

TEeXHUYECKUE CPEeNICTBA O0YICHUS

(mpoexrop — 1 mT.;

KOMIIBIOTEp TIEPCOHATBHBIN — 9 mT.);

crennan3upoBaHHas MeOens (yueOHas TocKa, yueOHas MeOels).
Hoctyn k cetu «/IHTEpHET;

JlocTyn B 3J1€KTPOHHYI0 00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,;
nporpammHoe odecniedenue: Windows, Office

[Tomemenue Ne205 3J1, nocamoyHbIx MecT — 28; TuIomaas —
87,3KB.M; OMEIIEHHE JUIsI CAMOCTOSITEIBHOM pabOThI 00Y4AIOIINX-
csl.

TEXHHUYECKUE CPeaCTBa 00yUCHUS
(mpunTep — 1 wT;
9KpaH — 1 mr.;
cereBoe obopynoBaHne — 1 mT.;

KOMIBIOTEp MMEePCOHANBHBIN — 14 1mIT.);

Hoctyn k cetu «HTEpHETY;

JlocTym B 371€KTPOHHYIO 00pa30BaTENbHYIO Cpely YHUBEPCUTETA,

nporpammHoe odecrnieuenue: Windows, Office COMPAS-3D
CrieIUa3upOBaHHas MeOenb(ydaeOHas MeOenn).
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	17. Проблемы энерго- и ресурсосбережения. Методика и технические средства проведения энергоаудита.
	18. Методика экспериментальных исследований системы автономного электроснабжения сельскохозяйственных потребителей.
	19. Методика экспериментальных исследований возобновляемых источников энергии для сельскохозяйственного производства и быта населения.
	20. Синхронные генераторы для систем автономного электроснабжения. Особенности конструкции и стабилизации напряжения. Методика экспериментальных исследований.
	21. Методика экспериментальных исследований асинхронных генераторов для систем автономного электроснабжения.
	22. Методика экспериментальных исследованийпри параллельной работе асинхронного генератора с сетью.
	23. Параметры и режимы работы асинхронных генераторов. Вопросы стабилизации напряжения автономных асинхронных генераторов.
	24. Отличительные особенности схемы замещения АД и АГ.
	25. Схема замещения и математическая модель асинхронного генератора.
	26. Методика экспериментальных исследований асинхронных машин.
	27. Автотрансформаторные статорные обмотки АГ.Методики испытания АГ.
	28. Параметры и характеристики асинхронных генераторов.
	29. Методика исследования асинхронных генераторов.
	30. Результаты испытаний опытных образцов асинхронных генераторов.
	31. Результаты испытаний опытных образцов синхронных генераторов.
	32. Методика экспериментальных исследований синхронных генераторов.
	33. Методика экспериментальных исследований силовых трансформаторов.
	34. Методика экспериментальных исследований нагревательных установок.
	35. Предмет, объект, специфика методологии естественных, логико- математических, инженерно-технических наук.
	36. Цели и задачи научного познания.  Понятие научной новизны, научной проблемы и научной задачи.
	37. Гипотеза, теория, концепция, понятие гипотезы.
	38. Понятие научного факта. Проблема теоретической нагруженности фактов в философии науки.
	39. Основные концепции истины и их отражение в научном познании.
	40. Язык  науки.  Естественные  и  искусственные  языки  научного познания.
	41. Метод и методология. Значение проблемы метода в формировании науки. Классификация методов научного познания.
	42. Эмпирический  и  теоретический  уровень  научного  познания: проблема первичности и проблема взаимосвязи.
	43. Системный подход в науке.
	44. Логика и математика в структуре научного познания.
	45. Предпосевная обработка семян током высокого напряжения промышленной частоты. Методы проведения эксперимента.
	46. Природа и основные проявления ультразвука, использование в технологических и биологических процессах, измерительной технике, научных исследованиях.Методы проведения эксперимента.
	47. Обработка и стерилизация электрическим током влажных кормовых материалов и кормосмесей.Методы проведения эксперимента.
	48. Проблемные вопросы: использование электрических разрядов для обеззараживания навоза, крошения и дезинфекции почвы.Методы проведения эксперимента.
	49. Электрические изгороди. Действие импульсов тока на живой организм. Допустимые напряжения и величины токов. Методы проведения эксперимента.
	50. Электроимпульсная обработка растительного сырья. Электроплазмолиз зеленых кормов для интенсификации их обеззараживания и сушки. Методы проведения эксперимента.
	51. Обработка семян токами высокой частоты. Методы проведения эксперимента.
	52. Электрогидравлический метод. Физическая сущность метода, принципиальная электрическая схема, применение. Методы проведения эксперимента.
	53. Проблемные вопросы: электризация семян и почвы постоянным и переменным током, электрохимическое обогащение почв микроэлементами. Методы проведения эксперимента.
	54. Обработка кормов, обеззараживание сточных вод, навоза электрогидравлическим методом. Методы проведения эксперимента.
	55. Проблемные вопросы: использование электролиза для обеззараживания воды, дезинфекции доильной аппаратуры и молочной посуды солевыми растворами.Методы проведения эксперимента.
	56. Применение электрогидравлического эффекта для первичной обработки шерсти, пастеризация и гомогенизация молока. Методы проведения эксперимента.
	57. Электроимпульсная технология, как эффективный метод интенсификации технологических процессов и снижения их энергоемкости. Сущность метода. Генераторы электрических импульсов, их виды, определение основных параметров. Методы проведения эксперимента.
	58. Магнитная обработка воды. Сущность явления, применение.Методы проведения эксперимента.
	59. Высоковольтные источники питания для установок ЭИТ.Методы проведения эксперимента.
	60. Ультразвуковая мойка доильной аппаратуры, молочной посуды.Методы проведения эксперимента.



