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Pabouas nporpamma nuctuinHbl « OCHOBBI HAYYHO-UCCIIEA0BATENBCKOM Jie-
ATEIIBHOCTH» COCTAaBJICHA B COOTBETCTBUU ¢ DeAepallbHBIMU T'OCYJAPCTBEHHBIMU
TpeOOBAHUSIMU K CTPYKTYpE MPOrpaMM MOJTOTOBKH HAYUHBIX U HAYYHO-TIEJaroru-
YECKHUX KaJ[pOB B ACIIUPAHTYPE, YCIOBUSAM UX pEAIM3allH, CPOKAM OCBOCHUS ITUX
POrpaMM C YYETOM pazInyHbIX (hOpM 00yUueHHs, 00pa30BaTEIbHbBIX TEXHOJOTUNA U
OCOOEHHOCTEW OTHENbHBIX KATETOPUl acCHUpPAHTOB, YTBEPKIACHHBIMU MPUKA30M
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit ®enepamuu ot Ne 951
ot 20.10.2021

ABTOD:

JI-p. TEXH. HAyK, Ipodeccop / C.B. OcbkuH

Pabouas nmporpamMma oOcCyXkeHa U PEKOMEHI0BaHa K YTBEPKIACHUIO PEIICHUEM Ka-

dbenpel DIeKTpUYECKUX MallvH U 3aekTporpuBoga ot 07.04.2025 r., mpoToko
Ne 9.

3aBeayromuii kadeapoun /
I-p. TEXH. HayK, Ipodeccop . C.B. Ocbkun

Pabouast mporpamma oj00peHa Ha 3aceJaHUM METOJAMYECKON KOMHUCCHH (DaKybTeTa
npukiIagHo nadopmaruku, mporokoit ot 22.04.2025 r., Ne 8

Ilpencenarens i

METOIMIECKON KOMHCCHH, T

KaH/I. [Ie]l. HAYK, JTOLCHT _~ N T.A. Kpamapenko
PykoBoaurens 7

OCHOBHOM TpodecCHOHAIbHON 00pa3oBaTelib ‘DaMMBbI

JI-p. DKOH. HayK, rpodeccop " E. B. IlorioBa



1. [lepeyeHb cOKpalIeHU, HCIOJIb3yeMbIX B TEKCTEe padouei
MPOrpamMMbl TUCUUILIAHBI

— IIA — mporpaMma aciupaHTypbl

— 3.€. —3a4yeTHas eINHUIA

— O@OI'T- denepanbHble TOCYAAPCTBEHHBIE TPEOOBAHUS
— OC —o1EeHOYHBIE CPEICTBA

— Ilp — npakTUyeckoe 3aHATHE

— Jlab — nabopatopHoe 3aHITHE

— Jlek — nexuun

— CP — camocrosrensHas padbora

2 llenb u3yyeHus: AUCUMILTUHBI

Leabo ocBoeHUS MTUCIUIUIMHBI « OCHOBBI HAYYHO-UCCIICIOBATEILCKOMN J1esi-
TEBHOCTHY SBIIACTCS (DOPMHUPOBAHKE KOMILJIEKCA 3HAHUN B OOJIACTH TIPOBEACHHUS
HAyYHO-UCCIICI0OBATEILCKON PA0O0ThI, M3YYHTh METOMBI TEOPETHUUECKOTO HCCIICIO-
BaHUsI, 3aTPAruBaloIUe BOMPOCH MOJICIIMPOBAHMS B HAYYIHBIX UCCIICIOBAHUSIX.

3agaum:

— CIIOCOOHOCTH MTOHUMATh CYITHOCTh HAYYHBIX OCHOB HAYYHBIX HCCIIEI0-
BaHWH, HAYYHYIO 1 HHHOBAIMOHHYIO TTOJIUTUKY B 00JIaCTH TEXHOJIOTUH, MEXaHU3a-
ITUU, DHEPTETUKH B CEITLCKOM, PHIOHOM U JIECHOM XO3SHCTBE

- CITOCOOHOCTh OOOCHOBAHO BBIOMPATh 3aJayd HMCCJICAOBAHHUS, METOBI
HKCIIEPUMEHTAJILHON PabOThl, CTATUCTUYECKH 0O0padaThiBaTh JAaHHBIE, TPAMOTHO

WHTEPIIPETUPOBATH MOJTYyUYECHHBIE PE3YJIbTATHI.

3. TpeﬁOBaHHH K pe3yJjabTaTaM OCBOCHUA JUCHUIIJINHBI
B pe3yabrare H3y4yeHUs JMCHUILIMHBI, ACIIUPAHT J10JIKEH:
3HaTh:
OCHOBHbBIE€ TEXHUYECKHE U (PU3NUYECKHE 3aKOHBI, MPABUIIa TPOBEJICHUS IKCIIE-
PUMEHTANBHBIX UCCIIEN0BAHUI; HAYYHbIE IIKOJIBI I10 TEME UCCIICTIOBAHUMN U YUEHBIX -
KJIACCUKOB; CYIIECTBYIOIIMM YPOBEHb JOCTHKEHHUH II0 TEME MCCIIENOBAHUM, YPO-

BCHb pPa3BUTHUA CEJIBbCKOXO03IMCTBEHHOM TEXHUKH, CYHICCTBYIOIKUC TCXHOJOI'MU B



CEJIbCKOXO3SIICTBEHHOM TIPOM3BOJICTBE HE TOJIBKO B Poccuu, HO 1 3a pyOexom

- OCHOBHBIE IMapaMeTPbl 1 HOPMBI 3KOJIOTUYECKOM CUTYallud B CEJIBbCKOM XO-
3SIMCTBE, IPUHLUIBI CHUKEHHUS OTXOJIOB CEIBCKOr0 MPOU3BOACTBA U HAIIPABJIICHUS
VCITOJIb30BAHUS WM ajibHENIIEN IepepadOTKH OTX0I0B

YMmers:

- AHAJIM3UPOBATH OMyOJIMKOBaHHBIC HayYHbIE PAOOTHI MO TEME UCCIEIOBaAHUI;
oOHapy>KHBaTh MTPU KOHCTPYHUPOBAHUH TIPOOIEMHBIC MECTA U TIPEIIaraTh CBOU CIIO-
COOBI pellleHHs, KOTOPble MOXHO OCYIIECTBUThH cedyac WM B OmmkaiiiieM Oymy-
mieM; B otyerax no HMP noka3ats OpuruHaIbHOCTh MOAXO/I0B, HOBU3HY; JaTh pe-
HICHHS YIAYHO CBSA3AHHBIC C IPYTUMHU OTPACIAMU 3HAHUN, YTO TOBOPUT O IIUPOKOM
KpPYT030p€e U IOCTATOYHON KOMIETEHIIUU B CMEXHBIX 00JIACTSAX 3HAHUN

- IOAKJIIOYATh U3MEPUTEIbHBIE MPUOOPHI U CUUTHIBATH MHPOPMAIIUIO, TTPOU3-
BOJIUTh PACYEThl MAPAMETPOB IEKTPOTEXHOJOTMYECKUX YCTAHOBOK ISl MaJlOOT-
XOJIHBIX, O€30TXOJHBIX M JKOJOTMYECKH YHCTBIX TEXHOJOTHMUYECKHX IMPOIECCOB
CEIIbCKOXO03SIMCTBEHHOTO TPOU3BOACTBA.

Baagerts:

CIIOCOOHOCTBIO OTKPBITO BBICKA3bIBATh UACH MO ONTUMAILHOMY PEIICHUIO MO-
CTaBJICHHBIX 3aJlay, OTCTaWBaTh COOCTBEHHYIO TOYKY 3pPEHUSI HA HAYyYHBIX KOHe-
PEHIUSX, TIPOSIBIIATL €€ B CBOMX MyOJUKAIMIX; MAaTEMAaTUYECKUM aIllapaToM J0-
CTAaTOYHBIM JIJISI aHAJIM3a COBPEMEHHBIX HAYYHBIX JOCTUKCHUM.

- HaBbIKAMH PACUY€TOB MMAPAMETPOB BJIEKTPOTEXHOJIOTUUYECKUX YCTAHOBOK IS
MaJIOOTXOIHBIX, 0€30TXOAHBIX U AKOJOTHUYECKH YUCTHIX TEXHOJOTUUECKUX MPOIIeC-
COB CEJIbCKOXO3SIMCTBEHHOTO ITPOU3BOACTBA, HABBIKAMH MPOBOJAUTH OCHOBHOM KOM-

IJIEKC U3MEPEHHI Pa3IMYHBIX TAPAMETPOB YCTAHOBOK.



4 O0bem aucuumIuHbl (144 yacos, 4 3a4eTHBIX eIUHUIL)

Buasr yueOHO paOOTHI Obvewm, 1acos
ya p Ounas
KonTakTHasi paboTa 22
B TOM YHCIJIE:

— ayIUTOPHAS 10 BHJIaM YYCOHBIX 3aHATHIMA
— JIEKLIUH 10
—— MPaKTHYECKUE 12
— nabopaTopHEIE -

— BHEAyIUTOpHAas -
—3ayer 10
— dK3aMeH -
— pedepatsl )

CamocrosiTeibHas padoTa 40

B TOM YUCIJIE:

—_— pa3anHme BHU/bI CaMOCTOﬂTCHBHOﬁ pa60TbI -

| Mitoro no aucuuninue | 72

5. Coneprkanue IMCHMIIJINHBI
[To uToram n3y4aeMoro Kypca o0yJaroIuecs CIarT 3a4eT ¢ OIICHKOM.
HucnummuHa u3ydaetcs Ha 1 kypcee, B 1 cemectpe.



Conep:kaHue ¥ CTPYKTYpa IMCHUIIMHBI 10 0YHOH (popme 00yUeHus

Buabl yueOHoi#i padoThl, BKJIKOYAS

= CaMOCTOSITEIbHYI0 Pa0OTy CTYI€HTOB
Ne Tema. § U TPYA0EMKOCTh (B 4acax)
/o OCHOBHEBIE BOIPOCHL. = Ipaxtuue- | JlaGopatop- | CamocTost-
O | Jlekiuu | ckue 3ams- | HPIE3AHATHL | pepppag
TUS pabota

Hayka, OCHOBHbBIE MOJIOMKe-
Husi. OrnpeneneHre Hayku.
Hayka u npyrue Gopmbl ocBo-
1 keHus JIeHCTBATEIbHOCTH. | 1 2 2 - 8
Hayunsiii meton. Omnpenene-
HIIEC ¥ OCHOBHBIC ITOHSTHS.

MeTtonosiorusi Hay4yHoro mo- | 1
sHaHusa. PakTel, ux 00001Ie-
Hue U cucteMaru3anus. Hayu- 5 5
HOE HCCIICIOBAaHUE HErOMETO-
nosiorust. OCHOBHBIE  YPOBHHU
Hay4HOTO MTO3HAHMUSL.
Pa3zpa6orka Meroamkm Teo- | 1
PeTHYeCKOro U IKCIepuMeH-
TaJbHOI0 HCCJIe/I0BAHMS.
[locranoBka 1Henu M 3aga4u
Hay4HOTO HccienoBanus. Teo- 9 9
peTHUYECKHE METOMbI MCCIeNO-
BaHMsA. Mojenu ucclenoBa-
HUW. DKCIIepUMEHTAbHBIE UC-
cnenoBanusd. [lnanupoBaHue
DKCIIEPHMEHTA.

Odopmiaenne pesyabraron | 1
HAYYHOI'0 HCCIIeJOBAHUS.
Hayunas nmy6nukanus. Obuue
4 mponoxenusi. CTpyKTypa Hayd- 2 2 - 8
Hoil crateu. TpeGoBaHus K co-
craBieHui0 Tabnuu. Hayunas

MJLTIOCTPALIUSL.
MeTtonosiorusi moaroroBku | 1
nuccepTalum. CrpykTrypa
nuccepTallMOHHOW  paloThlI.
5 2 4 - 8
basoBble TpebGoBaHUS K pa-
oote. IlpaBuna odopmiieHus.
ABTOpedepar.
10 12 - 40

6 [lepeyeHb OCHOBHOM M IOMOJTHUTEILHOM YueOHOI JJuTEPaATypPhI

OcHoBHast yueOHas quTEpaTypa



1. Kazakos, B. I'. [ltannpoBaHue 3KCHEPUMEHTAIBHBIX UCCIIEI0OBAHUNA U CTATUCTH-
yeckas 00paboTka JaHHbIX. OCHOBBI HAYYHBIX UCCIIEIOBAHUN B MPOMBIIIJICHHOM
Terio3HepreTuke : yueonoe nocodue / B. I'. Kazakos, E. H. I'pomoBa. — CaHkT-
[TerepOypr : Cankr-IleTepOyprckuil rocy1apCTBEHHBI YHUBEPCUTET MPOMBIIII-
JICHHBIX TeXHOJOTuM 1 au3aina, 2020. — 85 ¢. — ISBN 978-5-91646-221-0 . —
Teker : anexktponHsiit / Hudposoit o6pazoBarensHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/118407.html (mara oOpamieHus:
26.07.2022). — Pexxum pgoctyma: aius aBTOpu3Hp. moisib3oBateneii. - DOI:
https://doi.org/10.23682/118407

2. lllemanaesa, JI. 1. OCHOBBI TEXHUYECKOTO IKCIIEPUMEHTA : YICOHO-METOAMYC-
ckoe nocobue / JI. W. llemanaeBa. — Mocksa : At [1u Ap Menua, 2022. — 133
c. — ISBN 978-5-4497-1535-7 . — Texkct : anextponnsiii // L{udposoit 06pazo-
BATEJIbHBIN pecypce IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/118460.html (nata oOpamenus: 26.07.2022). — Pe-
YKUM JIO0CTYyIA: JJIsI aBTOPU3HP. TOJIb30BaTeNen

3. Meroabl 06pabOTKU PKCMIEPUMEHTANIBHBIX JAaHHBIX : yueOHoe mocodue / C. A.
IN'opaun, A. A. Cocaun, W. B. 3aituenko, B. JI. bepnonocos ; noa penaxuueit C.
A. T'opanna. — KoMmcomonbck-Ha-AMype : KoMcoMonbckuii-Ha-AMype rocyiap-
CTBEHHBIN yHuBepcutet, 2022. — 75 ¢. — ISBN 978-5-7765-1501-9 . — Tekct
: anexTpoHHbIl // Lludposoii o6pazoBarenshblil pecypc IPR SMART : [caitT]. —
URL: https://www.iprbookshop.ru/122763.html (nata obpamenus: 11.07.2022).
— Pexxum moctyma: i aBTOpu3mp. MOIb30BaTENeH

JonosHuTeIbHAsI ydeOHas auTEepaTypa

4. PymsuineB A.B. Teopust u nmpakTuka Termiopu3nuecKoro 3KcnepumMeHTa [Iiex-
TPOHHBIN pecypc]: yueOHoe nocobue/ PymsHiieB A.B.— DJEKTpPOH. TEKCTOBbBIE
nanubie.— Kanuaunrpan: bantuiickuii dhenepanbHbiii yHUBEpCcUTET UM. Mmma-
HyWJIa Kanra, 2011.— 72 C— Pexum JOCTyTIA:

http://www.iprbookshop.ru/23939.— 5BC «IPRbooks».
5. Xumuenko, A. B. [lnanupoBanue sxkcnepumenTa : yueoHoe nocobue / A. B. Xum-

yenko, H. YI. Mumenko, B. B. beikoB. — CapartoB : By3oBckoe oOpa3zoBaHue,
2021. — 127 c. — ISBN 978-5-4487-0793-3 . — Texct : anekrponnsiii // Lud-
poBoii oOpazoBarenbHbli  pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/110117.html (nara o6pamenus: 26.07.2022). — Pe-
KM JIOCTYyTa: JUIsl aBTOPU3UP. TTOJIH30BaTENIeH

6. Annep, FO.I1. BBenenue B miiaHUpPOBaHWE SKCIEPUMEHTOB [DJIEKTPOHHBIM pe-
cypc] : yuebHoe nmocodue. — DnekTpoH. 1aH. — M. : MUCHUC, 2014. — 36 ¢c. —
Pexxum nocryma: http://e.lanbook.com/books/element.php?pl1_id=69763.

[/ IlepeyeHb pecypcoB MH(POPMALUOHHO-TEJIEKOMMYHHMKAUOH-
Hoil ceTn «AHTEpHET»


http://www.iprbookshop.ru/23939
http://e.lanbook.com/books/element.php?pl1_id=69763

1.06pazoBarenbubiii noptan Kyol'AY [Dnexkrponssiit pecypc]: Pexxum no-
cryna:http://edu.kubsau.local/

8 MeToauyeckue yKkazaHus JJsi 00y4aloUUXCsA MO OCBOEHUIO

ITUCHUILINHBI

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

O Ilepeyenb MHGPOPMANMUOHHBIX TEXHOJOTWid, HMCHOJb3yeMbIX
IPH OCYLIECTBJICHUU 00PA30BaTEIBLHOIO MpPoLEcca N0 AMCHUILINHE,
BKJIOYAsl NepeYeHb MPOrPaMMHOI0 odecneyeHusi 1 MHPpopMaHOH-

HbIX CIIPABOYHBIX CUCTEM

NHdopManmoHHbIe TEXHOJIOTUH, UCIOIb3YEMBIE MPU OCYIIECTBICHUH 00pa-
30BaTEJILHOTO IIPOLIECCa M0 AUCIMILIMHE MTO3BOJISIOT!

- 00ecrneunTh B3auMOJIEHCTBUE MEXKAY YUaCTHUKaMH 00pa30BaTeIbHOTO Po-
1ecca, B TOM YUCIIE CUHXPOHHOE M (MJIM) aCUHXPOHHOE B3aUMOJIEHCTBUE MOCPE-
cTtBOM cetu "MHTepHet";

- puKCcHpOBATh X0 00pPa30BaTENILHOTO MTPOLIECCA, PE3YIBTATOB IPOMEXKYTOU-
HOMW aTTecTaluy M0 JUCHUIUIMHE U PE3YyJIbTaTOB OCBOEHUS 00pa30BaTEIbHON MpO-
TpPaMMBI;

- OPraHU30BaTh IMpolecc 00pa30BaHUs MYTEM BU3YyalIU3aLUN U3y4YaeMOM WH-
(dbopmanuy NoCpeCTBOM UCIOIb30BAHUS PE3EHTALMM, Y4eOHbIX (PUIBMOB;

- KOHTPOJIMPOBATh PE3YJIbTaThl OOYUYEHHSI HA OCHOBE KOMITBIOTEPHOI'O T€CTHU-
pOBaHMUS.

[Tepeuenp nuuen3unonHoro 1O

No|  HammeHoBaHwue pecypca Tematnka YpoBeHb J0CTyIa
1 | Znanium.com YuuBepcanbHas | IHTEpHET AOCTYyI
2 | U3natenscTBO «Jlanb» Berepunapus HNuTtepueT nocryn
CenbCK. X03-BO
TexHonorus

XpaHEHUS U T1e-
pepaboTKu M-
IIEBBIX MMPOJTYK-

nroTeka eLibrary (punir)

TOB

3 | IPRbook YuauBepcanpHas | MHTEpHET nocTym

4 | KoncynbranT [Lmtoc IIpaBoBas cu- Hoctyn c IIK ynuBepcurera
cTemMa

5 | Hayunas snektponHas 6u0- | YHuBepcanbHas | IHTepHeT noctyn



http://edu.kubsau.local/
https://ru.wikipedia.org/
http://statsoft.ru/
https://help.simintech.ru/#o_simintech/o_simintech.html

6 | O6pa3zoBarenbHbIi IOpTa)T | YHUBepcanbHas | Joctyn c I1IK yHuBepcutera
Ky6I'AY

7 | Dnexrponnsiii Katanor VYuusepcanbHas | Jloctyn ¢ [IK 6ubnuorexun
oubnuorexku Kyol'AY

10. MarepuajJibHO-TeXHHYECKOe ol0ecreyeHrne O0yUYeHHs MO JMCIU-

IJINH

HanmeHnoBanwne crienyaib-

HBIX ITOMEIICHUH U ITOMe-

IIEHUH IS CAMOCTOSITEIIh-
HOU paboTHI

OcHaIEHHOCThCIEMAIBHBIX I10-
MEILEHUN U TOMEIIEHUN IS ca-
MOCTOSITEIIbBHOU pabOThI

[TepeveHb JTUIECH3NOHHOTO

porpaMMHOro obecreye-

HHs1. PeKBU3HTHI TOITBED-
KJAIOLIEr0 JOKYMEHTA

CrennanbHbIE TOMEIECHUS

201 2J1

yueOHasi ayauTopus AJis
MPOBEJICHUS 3aHATHUM JIEK-
LHMOHHOTO THWIA, 3aHATHU
CEMUHAPCKOT0 THIA, KYyp-
COBOIO  IMPOEKTUPOBAHUSA
(BBIMIOJTHEHUST ~ KYPCOBBIX
paboT), TPYNIOBLIX U HH-
JTUBUTyaJIbHBIX KOHCYJIbTA-
LUH, TEKYIIErO0 KOHTPOJIA U
IIPOMEKYTOYHOU  aTTecTa-
1005051

ITomerienune Ne201 DJI, mo-
Ccag04YHBIX MeCcT — 28; mio-
mane — 52,6M?; yueOHast
ayJUTOPUS IS IPOBEICHHUS
3aHATHN JCKIIMOHHOTO THIIA,
3aHATUN CEMUHAPCKOIO THUIIA,
KYpPCOBOTO MPOEKTHPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX pa-
00T), TPYNIOBBIX U UHAUBH-
JyadbHBIX KOHCYJIbTALIUMU, Te-
KYIIETr0 KOHTPOJIS U MPOMe-
JKYTOYHOM aTTeCTaIUH .

nTaboparopHoe 00opyaoBa-
HHE

(o6opynoBanue 1abopatop-
HOe — 4 ImT.;);

CHelHaIu3upOBaHHAs Me-
Oenb(yuebHas 10cKa, yueo-
Hasi MeOeb);

TEXHUYECKHE Cpe/ICTBA 00y-
YeHUs1, HAOOPBI IEMOHCTpPA-
IIUOHHOT'O 00OPYJOBAaHUS U
yueOHO-HarIAHBIX TOCOOUi
(HOyTOYK, MPOEKTOP, SKpaH);
poTrpaMMHOE O0ecTIeUeHHeE:
Windows, Office.

350044, KpacHonapckuit
kpaii, r. KpacHomap, yiu.
nMm. Kanunauna, 13, 3manue
yueOHOro Kopiyca Gpakyib-
TeTa AMEKTPUPHUKAINN

IloMemnieHus A caMOCTOSATEIbHOM pa6OTLI

Ne 208

y4aeOHast ayIUTOPHsI ISl TIPO-
BEJICHUS 3aHSTUH JIEKI[OH-
HOTO THIIA, 3aHATHH CEMH-
HApPCKOT'0 THIIa, KYpCOBOTO
MPOEKTUPOBaHUS (BBITIOIHE-
HUS KYPCOBBIX paboT), TpyI-
MOBBIX Y MH/IUBHYaJIbHBIX
KOHCYJIbTAIIUH, TEKYIIETO

[Tomemenune Ne208 DJI, mocagouHbIX
MecT — 28; momanas — 70,4m2;
yueOHas ayAUTOPHS IS TPOBEICHUS
3aHATHH JIEKIIMOHHOI'O THIIA, 3aHITHI
CEMHHAPCKOTO THIIA, KypCOBOTO TIPO-
eKTHPOBaHUS (BBITIOTHEHUS KyPCO-
BEIX pa0oT), TPYIIIOBBIX U UHIUBUIY-
aJIbHBIX KOHCYJbTALUN, TEKYILIETO

350044, KpacHonapckuit
kpaii, r. KpacHonap, yi. um.
Kanununa, 13, 31anue y4ue0-
HOTO Kopmyca (akyabTeTa
aneKTpupuKaIu




HanmeHnoBanme crienyalib-

HBIX ITOMEIICHUN U ITOMe-

IIEHUH IS CAMOCTOSITEIIh-
HOU paboTHI

OcHalleHHOCThCIIEUAILHBIX T10-
MELIEHUN U IIOMEIIECHUHN 1 ca-
MOCTOSITEIbHON pabOThI

[IepeueHb TUIIEH3MOHHOTO

porpaMMHOro odecreye-

Husl. PeKBU3UTHI MOATBEP-
M JAIOIEr0 JOKYMEHTa

KOHTPOJIS U IPOMEXYTOYHOU
aTTecTanun

KOHTPOJISA ¥ TIPOMEXYTOYHOM aTTe-
CTAaIlVH .

KOHAUITMOHEP — | 1IT.;
nmaboparopHoe 00opymOBaHIE
(obopynoBanue taboparopuoe — 11
IIT.;

CTeH]I JIA0OpaTOPHBIN — 5 MMIT.;);

crenyanu3upoBaHHas Meoenn(yueo-
Hasl I0CKa, yueOHas MeOenb);
TEeXHHUYECKUE CPE/ICTBA O0YyUCHHS,
HaOOpBI IEMOHCTPAIIIOHHOTO 000pY-
JIOBaHUS M Y4eOHO-HATIISTHBIX TT0CO-
omit (HOyTOYK, IPOEKTOP, IKPaH);
nporpaMMHoe oOecreueHue:
Windows, Office.

[Tomemenus 1151 XpaHeHUs Ta00PaTOPHOTO 00OPYIOBaHHUS

104 DJ1

MMOMCEIICHUC I XpaHCHHUA U
MPOoPUIAKTHYECKOTO 00CTy-
KUBaHU yaeOHOTO 000pyI0-
BaHUA

ITomemenne Nel04 DJI, mmomans —
13,1M?; moMeIeHne JUTsl XPaHCHHSI 1
MPO(UIAKTHUECKOTO 00CTYKUBAHUS
y4ae6HOTO 000pyIOBaHUS.

nabopaTropHoe 000pyIOBaHUE
(obopynoBanue tabopaTopHOe — 2
IIT.;

aHanuzarop — 1 mr.;

noromep — 1 mir.;);

TEXHUYECKUE CPEICTBA O0YUECHUS
(Mpy — 1 wr,;

9KpaH — 3 mT.;

MPOEKTOp — 2 IUT.;

KOMIIBIOTEP MEPCOHATBHBIA — 3 TIT.).

350044, KpacHogapckuit
Kpa#, r. Kpacnonap, yi. um.
Kanmununa, 13, 31anue y4ue0-
HOTO KopIryca (axkyabTeTa
aneKTpupuKau

11 OueHouHbIE CpeACTBA
OLeHOYHBIE CPEACTBA [JIsi MPOBEACHUA TEKYIIEro, MPOMEXYTOUYHOTO U

HTOIr'OBOI'O KOHTPOJIA

3HAHUHN o JTUCHUTIIINHE

«OCHOBBI  Hay4HO-

HCCJIE0BATEIILCKOM NEATEILHOCTI TIpeacTaBieHbl B [Ipunoxennn K HacTosen
pabouei mporpaMme JUCHUTUIHHEL.
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[Ipunoxenue
K paOoueil mporpaMMe AUCUUILIUHBI «OCHOBBI HAYYHO-UCCIIE0BATEIBCKON
NEATEITBHOCTI

INIEPEYEHDB BOITPOCOB JIUIA ITPOBEJAEHUSA TEKYIIEI'O,
MPOMEXYTOUYHOI'O 1 UTOT'OBOI'O KOHTPOJISA 3HAHUI

1. TunoBbIe KOHTPOJILHBIE 32JaHUS WM HHbIE MATEPHAJIbI, HE00XO01H-
Mble VIl OLeHKH 3HAHUI, YMEHHUI1, HABBIKOB 1 ONBITA AeATEJbHOCTH B IPO-
1ecce 0CBOCHHS NPOrpaMMbl ACIIMPAHTYPbI

IIpuMepbI ceMUHAPCKHUX padoT

Jlna mexkywezo KoHmpons

Cemunapckas padora Nel
Hcnoab3oBanne niargopmbl Arduino ais u3MmepeHnst TeMnepaTypbl B Xo/1e MpPOBeIeHUsl

IKCIICPUMECHTAJBHBIX I/ICCJIEIIOBaHI/Iﬁ

Lenb mabopaTopHOit pabOTHI: U3YYUTh OCHOBBIMCITONB30BaHMs 1aTdopmer Arduino st us-

MEpEHUS TEMITEPATYPhI B X0/1€ IPOBENCHUS SKCIIEPUMEHTAIBHBIX UCCIIETOBAHMIM.

B Hacrosiiiee BpeMsi HaOHpaeT NOMyIIPHOCTh MUKPOKOHTPOJIIEpHAsI I1aTa yrpaBieHus Ar-
duino. Jlns He€ cyIiecTByeT OrpoMHOE pa3HooOpa3ue AaT4ukoB. EE OTIMUUTENHON YepTOi sIB-
JISIETCS. HU3Kasi CTOMMOCTD M OOJIBIIIOE KOJIMYECTBO PA3JIMYHBIX IPUMEPOB B UHTCPHETC.

JlaHHast TuIaTa UMEET Pa3InYHOE KOJHUYECTBO MCIIOJHEHHUH, Hanboiee U3BECTHA CPEAM HHUX

ArduinoUNO mnpencranenHas Ha pucyske 1.1.

Pucynok 1.1 - ArduinoUNO
Jlis u3mMepenus teMnepaTypsl noouayT ungpossie natunku DS18B20. Takoit natuuk mo-

Ka3aH Ha puUCyHKe 1.2.
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Pucynox 1.2 - lludpooit narunk temneparypsl DS18B20

JlaHHbIE TaTYMKU YaCTO UCIIOJIB3YIOTCS B DJIIEKTPOHUKE, TAK KaK OHU OYEHBb IIPOCTHIE U JEIIE-
BbI€, & TAK)KE OYEHb PACIPOCTPAHECHBI.

DS18B20 sto g poBoii u3MepuTeNh TEMIIEPATYpPhl, C pa3perieHueM npeodpazoBanus 9 - 12
paspsioB M PYHKIUEH TPEBOKHOTO CUTHAIA KOHTPOJIS 3a TemrepaTypoil. [lapameTpsl KOHTpOIIs
MOTYT OBITh 33/IaHBI TIOJIb30BATEJIEM M COXPAHEHBI B SHEPTOHE3aBUCUMON NTaMSTH JaTYHKA.

DS18B20 oomMeHuBaeTCs JaHHBIMUA C MUKPOKOHTPOJIIEPOM I10 OHOIPOBOAHON JIMHUM CBSI3H,
UCIIOJIB3Ys TIPOTOKOIN uHTep(heiica 1-Wire.

[Iuranue qaTYMK MOXKET MOTy4YaTh HEMOCPEACTBEHHO OT JIMHUU JIAHHBIX, 0€3 UCIIOIH30BaHUS
BHEIIIHETO MCTOYHMKA. B 3TOM pexnMe muTaHue JaTyuka MPOUCXOAUT OT SHEPTHH, 3aIaCEHHOU
Ha Mapa3uTHON eMKOCTH.

Junana3on uaMepeHus TeMrnepaTypsl coctaBiseT oT -55 no +125 °C. lnsa auanaszona ot -10
1o +85 °C morpemniHocth He npesbimiaet 0,5 °C.

VY kaxnoit MukpocxeMbl DS18B20 ecTh yHUKaTbHBINM CEpUNHBIN KO JUIMHON 64 pa3psiia, Ko-
TOPBIH MO3BOJSET HECKOIBKUM AaTUYUKaM MOJKIIOUATHCS Ha OAHY OOIIYIO TUHUIO CBs3H. T.e. de-
pe3 OJIMH MOPT MUKPOKOHTPOJLIIEPA MOKHO OOMEHHBATHCS TAHHBIMU C HECKOJIBKHUMHU JTaTYMKAMH,
pacrpeieIeHHBIMU Ha 3HAYUTEIILHOM PacCTOSHHUH. Pexxum kpaitHe y100€eH /i UCIIOIb30BaHUs B
CUCTEMAaX IKOJIOTUYECKOTO0 KOHTPOJISl, MOHUTOPUHTA TEMIIEPATyphl B 3/1aHUSAX, y31aX 000pya0oBa-
HUS.

[MoaKTIOYMB TaHHBIA HaT4rK K rutate Arduino u coemuHKB €€ ¢ KOMIBIOTEPOM, MOYKHO BbI-
BOJIUTH IMOKA3aHUs TEMIIEPATypPhl Ha 3KpaH. J{J1s1 5TOro He06X0IMMO cOOpaTh CXeMy IMPUBEIECHHYIO
Ha pucyHKe 1.3 ¥ 3arpy3uTh KOJ MPOTrpaMMbI B TIaMsITh MUKPOKOHTPOJIJIEpA MOKa3aHHBIN B JIH-
crunre 1.1.

Kak BugHO U3 prucyHka 1.3 it MOAKITIOYSHHS TTOHATOOUTCS MAJIOMOIIHBIA PE3UCTOP HOMU-

HaioMm 4,7 kOm.
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GND
N — GND
N DATA
m W Vdd

(Bottom View)

+5V

Pucynok 1.3 — INoxkmodenue natanka temreparypsiDS18B20 k Arduino

Jluctunr 1.1 - IIporpamma juist mepenadn JaHHBIX OT gaTduka temreparypsl DS18B20 B kommb-
10Tep ¢ momorieo Arduino.

#include<OneWire.h> // Mannmanuzanus Oubmuorexu muHbsl OneWire.
#include<DallasTemperature.h> // Unnnmanu3zamusi OMOIMOTEKH TEPMOAATIHKOB.

#define ONE_WIRE_BUS 2 // TloaxiroueHne qaTduka Ko2-My MUHYAPIYHHO.
OneWireoneWire(ONE_WIRE BUS); // 3anyck wunrepdeiica OneWire s MOAKIIOYEHUS
OneWire ycTpoOCTB.

DallasTemperaturesensors(&oneWire); // Vkazauue, uroycrpoiictBomOneWiressisiercsrepmo-
naruukor Dallas Temperature.

void setup()

{
Serial.begin(9600); // 3amyck COMmopra.
sensors.begin(); // 3amyckcencopa.

}

voidloop()

{

sensors.requestTemperatures(); // Komanza onpoca TeMrepaTyphi.
Serial.print("T0=");
Serial.printIn(sensors.getTempCBylIndex(0)); // Ileuats B mopT Temmneparypsl, "0" B qaH-

HOM CJIy4ae yKa3bIBaeT Ha I1€PBOE YCTPOMCTBO B IIIMHE.

}

B mporpamme ArduinolDE pomxsbl ObITH ycTaHoBieHbl 2 Oubmmortekm: OneWire.h u
DallasTemperature.h. Komentapuu B JIMCTHHIE MPOrpaMMbl MPEACTABICHBI MOCIE «IBOWHOTO

ciemray (IBOMHAs Kocasi 4yepTa).

13



IHopsinok BbINOJHEHHUS PAOOTHI
BHUMAHMUE! Briaovenne u padoTa ¢ 3J1eKTpOonpudéopaMm Npou3BOAUTCS TOJIbLKO ¢ pa3pe-
LIeHHUS NpenoAaBaTe/s U Mo ero npucMoTpom!
1. CobepuTte cxemy, OKa3aHHYO Ha pucyHke 1.3;
2. B mporpamme ArduinolDE nabGepure Ko mporpaMmbl IOKa3aHHbIH B THCTHHIE 1.1;
3. Ilocne mpoBepKHU Ko/ia MpenoaBareieM, 3arpy3ure HabpaHHbId KOJI B MUKPOKOHTPOJLIED;
4. B mporpamme ArduinolDE otkpoiiTe MOHUTOpP OPTa U YOUTECh YTO CUUTHIBAHUE TEMIIepa-
TYpbl MPOUCXOAUT BEPHO, JJIsl ITOrO MOXKHO 3a)KaTh JATYUK PYKOW, TeMIeparypa JOJIKHa BBI-
pacru;
5. Odbopmute 0TUET O MPOJICTAHHON JTabopaTOpHOIA paboTe. B HEM TOKHBI OBITH: 1IeTh PabOTHI,
KpaTKHe TEOPETUIECKHUE 3arncH o naryuke temmneparypbl DS18B20, oTBeThl Ha KOHTPOJIBHBIE BO-

IMPOCHI U BLIBOJBI.

KoHTpoJibHbIE BOMPOCHI
1. Yro Takoe Arduino?
2. YUto u3 cebs npeacrasiser aatauk DS18B20?
3. MOXHO JId MOIKIIOYNATh HECKOJIBKO JaT4rkoB K muatdopme Arduino? Ecau ma, To Kak 3TO
crenaThb?
4. KakoBsI xapaktepuctuku narauka DS18B207?

5. Yo HeoOXoauMo 1u1s noakiIroueHus narynka DS18B20 k Arduino?

Cemunapckasi padora Ne2
Hcnonb3oBanne niargopmbl Arduino ajst u3MepeHnst BJAKHOCTH BO31yXa B X0/1€ MPOBe-

JACHUSA IKCICPUMEHTAJIbHBIX HCCJIeI0BAHUH

e 1abopaTopHOi pabOTHI: H3YYHTh OCHOBBIMCIIONB30BaHUS TUTaThopMbl Arduino s us3-

MCPCHUA BJIIAXKHOCTU BO3/1yXa B XO/JI€ MPOBCACHUA SKCIICPUMCHTAJIbHBIX I/ICCJ'IG)IOBaHI/II\/JI.

Jlyist u3MepeHus BIaXXHOCTH BO3AyXa 0€3 HCIOIb30BaHUS TOPOTOCTOSIIETO MPOMBIIIIEHHOTO
000pyI0BaHUS JJISI TTPOBEACHHS SKCTIEPUMEHTAIBHBIX HMCCIEAOBAHUN MOXKHO BOCIIOJIH30BATHCS
natunkoM BiaakHoctd DHT 11 moakmouérnbeim k miardopme Arduino (puc. 2.1).

JlaT4rK COCTOUT U3 ABYX YacTel — EMKOCTHOTO JIaTYMKA TeMIEpaTrypsl U rurpometpa. Ilep-
BBIM UCHOJIB3YETCS AJIsi U3MEPEHUS] TEMIEpPaTyphl, BTOPOM — JUIsl BIaXKHOCTU Bo3nyxa. Haxons-
IIUICS BHYTPU YU MOKET BBITIOJHITH aHAJIOTO-IIU(PPOBEIE MPeoOpa3oBaHus U BbIIaBaTh MUGPO-

BOW CHTHAJI, KOTOPBIA CYUTHIBAECTCS TOCPEACTBOM MUKPOKOHTPOJIIEPA.
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Xapakrepuctuku garanka DHT11:
e [loTpebnsembrii TOK — 2,5 MA (MakcUMaJabHOE 3HAYCHUE TIPH MPEOOPa30BaHUH JAHHBIX);
e H3mepser BnaxHocTh B Auanazone ot 20% 1m0 80%. IlorpemHocTb MOKET COCTaBIATh 10 5%;
o [IpumeHsieTcs pu U3MEpPEHUH TeMIepaTypsl B uHTepBaje oT 0 1o 50 rpaaycoB (TOYHOCTH —
2%)
e [aGaputHbie pa3mepsl: 15,5 MM anmHa; 12 MM mupoTa; 5,5 MM BBICOTA;
e [luranue — ot 3 10 5 BoJabT;
e OpnHO U3MepeHue B equHuIly BpeMeHH (cexyHay). To ectb, yactora coctasisier 1 ['m.

Jns mopkiroueHust natarka Kk Arduino morpeGyercst pesucrop HomuHanoM 10 kOwm (puc. 2.2).

Pucynok 2.1 — Jlatuuk Bnaxxnoctu DHT11

DHTT1

B-5 -
= OOUO
T - v
prmm  Argduine
L L

Pucynok 2.2 — IMoaxmovyenune qarunka Biaxuoctd DHT11k mratdopme Arduino

Jluctunr 2.1 — Ilporpamma a1 mepeavu JaHHBIX OT JaTtyuka BiakHoctd DHT11 B kommbioTep

¢ nmomomero Arduino.

GND

// bubnuoteka /i paboThl ¢ natuukamu cepun DHT
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#include<TroykaDHT.h>

// co3naém obwekT Kiacca DHT

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

DHT dht(4, DHT11);

voidsetup()
{

// OTKpBIBaeM IOCJIEIOBATEIbHBIN MOPT JJII MOHUTOPUHTA JCHCTBUI B POrpaMMe
Serial.begin(9600);
dht.begin();

void loop()
{

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

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

I/ Bc€OK
caseDHT_OK:

// BBIBOIUM MOKa3aHUs BIAXKHOCTH U TEMIIEPATYPHI
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());
Serial.printin(" %");
break;
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I/ omrnOKa KOHTPOJIBHON CYMMBI
case DHT_ERROR_CHECKSUM:
Serial.printIn("Checksum error");
break;

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

// MaHHBIX HET, TATYMK HE PEarupyeT Ui OTCYTCTBYET
case DHT_ERROR_NO_REPLY:
Serial.printIn("Sensor not connected™);
break;

I xnéMaBeceKyH bl
delay(2000);

IHopsiaok BhINOJIHEHHS PA0OTHI
BHUMAHMUE! Bkiroyenue u padora ¢ 3JIeKTPONPUOOPaMH NPOU3BOJAUTCS TOJIBKO C paspe-
LICHHUS penoAaBaTes M MoJ ero NpucMoTpom!
1. Cobepure cxemy, MOKa3aHHYIO Ha PUCYHKE 2.2;
2. B mporpamme ArduinolDE Habepute KO pOrpaMMBbl TOKa3aHHBIN B JTUCTHHTE 2.1;
3. Ilocne mpoBepkHU Ko/a MpernoaBaresieM, 3arpy3ure HabpaHHbIA KOl B MUKPOKOHTPOJLIED;
4. B nporpamme ArduinolDE oTkpoiiTe MOHHTOp OPTa U YOAUTECH, YTO CUMTHIBAHUCBIAKHOCTH
U TEMIIEPaTypPhI IIPOUCXOANUT BEPHO;

5. Odopmute OTYET O MpoAeTaHHOM JabopaTopHOil paboTe. B HEM NOKHBI OBITH: 11€JIb pa0OTHI,
KpaTkue TeopeTruueckue 3anucu o naruuke DHT11, oTBeThl Ha KOHTPOJIbHBIE BOIIPOCH! U BHIBOJIBL.
KonTpoJsbHbIe BOpoChI

1. KakoBsI xapaktepuctuku gararnka DHT11?
2. Yro u3 cebs mpencraisier qatank DHT11?
3. Kaxk vacto garunk DHT11 moxxeT u3MepsATh BIaXHOCTb U TeMIIepaTypy?

4. Yro HeobxonuMo i roakirouenus naruuka DS18B20 k Arduino?
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IIpumep Tecta
1. CoBMeCTUMOCTH (paKTOPOB MPE/IIOJIAracT:

- IOITyCTUMOCTbD JIF000H KOMOMHAIMU (PaKTOPOB;

-OTCYTCTBHUE MEXIY (haKTOpaMu KOPPEISIUOHHON CBSI3H;

- BO3MOKHOCTb ITPOBEJICHUS PErPECCUOHHOTO aHAIN3a;

- HEOOXOMMOCTh ITOMCKA CBSI3EH MEXKITY (paKTopamu.

2. IlmanupoBaHue HKCIEPUMEHTA — ITO:

- TIpolieIypa BEIOOpA YMCIa ¥ YCIOBHM MTPOBEACHHS OMIBITOB, HEOOXOIUMBIX
M JOCTaTOYHBIX JJIS PEIICHHs TIOCTABICHHOMN 3a1a4yu ¢ TpeOyeMol TOYHO-
CTBIO;

- HayKa, U3yJaromias B3auMOCBSI3H MEXTy OOBEKTaMH,

- OIIEHKA JIOJIM Bapuallud PE3yJIbTATUBHOTO MpPU3HAKA IO BIUSHHUEM (ak-
TOPHOTO MIPU3HAKA,

- onpeeneHu (GopMbl (AaHATTUTUYECKOTO BBIPAKEHUS) BIUSAHUS (HhaKTOPHBIX
PU3HAKOB HA PE3YJIbTATUBHBIM.

3. KoaddumumeHnTt geTepMuHaIMM — 3TO:

- MOKAa3aTelb, MPEACTABISAIONUNA cOO0HM J0TI0 MEKIPYIIIOBOM IHUCIIEPCUU B
oO1el nucrepcun pe3yabTaTUBHOTO MPU3HAKA U XapaKTEPU3YIOMIUI CUITY
BIIMSIHUS TPYIIIIUPOBOYHOTO MTPU3HAKA Ha 00Opa3oBaHue oOI1el Bapualuu;

- BapHaIM¥ OTKJIMKA B KaXOU TPYIINE, BEI3BAHHBIE BCEMH BO3MOKHBIMH (haK-
TOpaMu;

- JIOJISI BapHaIliy pe3yJbTaTUBHOTO MPU3HAKA ) MO BIMSHUEM (PaKTOPHOTO
MpU3HAKa X,

- CyMMapHOE€ BJIMSHHUE BCEX BO3MOXKHBIX (DaKTOpOB Ha OOIIyIO0 BapHAIIHIO
ypOKaifHOCTH B MOJIEBBIX OMBITAX.

4. DMIIUPUYECKOE KOPPEIISIITMOHHOE OTHOIIEHUE — 3TO:

- KOpEHb KBAJAPATHBIN U3 IMIIUPUIECKOTO KOAh(UIIMEHTA IeTepMUHAINY;

- CYMMHUPOBAHUE CpeIHEN U3 BHYTPUTPYMIOBBIX AUCTIEPCUNA U MEKTPYIIIO-
BOM;

- OTHOIIIEHHE (PAKTOpa K OTKIIMKY;

- OTHOIIIEHUEM CTaTUCTUYECKOMN OMMOKH K KOI(PPUIIUECHTY TeTEPMUHAIIUY.

5. DKCIIEpUMEHT — 3TO:

- cuUcTeMa onepauuii, Bo3AecTBUI U (MiK) HAOMI0IeHUH, HAalIpaBJICHHBIX Ha
nosydyeHue uHdpopmanuu 00 O0BEKTe NPH HMCCIEAOBATEIBCKUX MCHbITA-
HUSX;

- 00sacTh (paKTOPHOTO MPOCTPAHCTBA, TJI€ MOTYT pa3MeniaThCsi TOUKH, OTBE-
Yaroye yCIOBUSM MPOBEACHUS OIBITOB;

- BOCIIPOU3BEICHNUE UCCIIEAYEMOTO SIBIICHUS B ONPE/ICIICHHBIX YCIOBHSIX;

- COBOKYITHOCTH OTIEpaIlid, ONIPEACIISIONIUX YHUCIIO, YCIOBUS U MOPSIIOK pea-
JIU3AIAH OTBITOB.

6. S:Jly1s 9ero B MHBEPTOPHOM UCTOYHUKE TUTAHUS CBAPOYHON JTYTH TIOCIIE BBITIPSIM-
JICHUS MUTAIOLIETO HAMPSHKEHUS TPOUCXOIUT YBEIMYEHUsT 4acTOThl Toka g0 100
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Kl :

-: TIOJIYYHUTh KPYTOIAJAAIONIYI0 XapaKTEPUCTUKY

+: 4TOOBI YMEHBIIIUTH Ta0ApUTHI CBAPOYHOTO TpaHchopMaTopa

-: IOBBICUTH HANPSKEHUE HA BHIBOJIAX UCTOYHUKA MTUTAHUS CBAPOUYHOM TyTH
-: YIIYYIIUTh Ka4€CTBO CBapKH

-! IOHU3UTh HAIPSKEHUE HA BBIBOJIaX MCTOYHHMKA MUTAHUS CBAPOYHOU TyTH

7. S:Y1pTpa3ByK - 3T0:

+: 3ByKOBBIE€ BOJIHBI, Meronme 9acToTy Baime 20 000 ['epu.

-: 3BYKOBBIE BOJIHBI, UMEIOIINE YacToTy BhIie 20 ['epu.

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

: CBEPX3BYKOBBIE BOJIHBI, MMeroIue yacToTy Boime 200 MI'epm.
: CBEPX3BYKOBBIE BOJIHBI, Meronue yactory Boime 200 kl'epu

8.S:I'1e MOryT NpUMEHSTHCS YIAbTPa3BYKOBbIE YCTAHOBKH B CEJIbCKOM XO3SMCTBE:
+: IPUTOTOBJIEHMS PA3IUYHBIX AMYJIbCUH, JEPEKTOCKONMM W OYUCTKHU JeTaneu
CEJIbCKOXO3SIICTBEHHBIX MAIIUH, 00pb0a ¢ BpeAUTEISMHU.

-: 00paboTKa MOYBBI, pa3pyllieHUE KPYIHBIX BAJyHOB Ha IOJIAX, IPUTOTOBJICHUE
KOMOMHHMPOBAHHBIX KOPMOB, U3MEJIbYEHHE MUHEPAJIbHBIX yI00pEHUI

-: 0opp0a ¢ 3aCOJIEHUEM MOYBBI, JIEKTPOOCMOC, JEKTPU3ALHs T0UYBbI, 00OTallleHNe
MIOYBBI MHUKPOAJIEMEHTaMHU.

-! OYHMCTKH 3€pHA M CEMSIH TPaB OT COPHSAKOB, OYMCTKH KOPMOB OT MPUMECH JKeJIe3-
HBIX YaCTHUIl, PUIBTPAIHS BOIBI.

-: OYMCTKA BO3[yXa M yCTpaHEHHE HEMPHUITHBIX 3allaxoB, aKTUBHPOBAHHE BOJbI,
0oprOa ¢ COpHSIKaMH, MPUTOTOBJIEHUE KOPMOB.

9.S:I'me MOryT MpUMEHSTHCS JIEKTPOMArHUTHBIE YCTAHOBKH B CEJIBCKOM XO3sH-
CTBE:

-: IPUTOTOBJICHUS PA3IUYHBIX IMYJIbCHM, 1€()EKTOCKONUHN U OUUCTKHU JI€TaJIeH Cellb-
CKOXO3SIUCTBEHHBIX MaIllMH, 00pK0a C BpEeIUTEISIMHU.

-: 00paboTKa MOYBBI, pa3pylIeHUE KPYMHBIX BAJIYHOB Ha IOJSIX, PUTOTOBIICHUE
KOMOMHHMPOBAHHBIX KOPMOB, U3MEJIbYEHHE MUHEPAJIbHBIX yI00peHU

-: 6opp0a ¢ 3aCOJIEHUEM MOYBBI, JIEKTPOOCMOC, SJIEKTPU3AIIH TOYBbI, 0OOTrallleHne
MIOYBBI MHUKPOAJIEMEHTaMHU.

+! OYMCTKH 3€pHA M CEMSH TPaB OT COPHIKOB, OYMCTKU KOPMOB OT MPUMECH IKEJIE3-
HBIX YaCTHUIl, PUIbTPAIHS BOIBI.

-: OYMCTKA BO3[yXa M yCTpAaHEHHE HEMPHUITHBIX 3allaxoB, aKTUBHPOBAHHUE BOJbI,
0oprOa ¢ COpHSIKaMH, MPUTOTOBICHUE KOPMOB.

10.S:I'me MoryT TPUMEHSTHCA YCTPOMCTBA OOPAaOOTKM DIEKTPUUECKUM TOKOM B
CEJIILCKOM XO35MCTBE:

-: IPUTOTOBJICHHSI PA3TMYHBIX AIMYJIbCUM, 1e(PEKTOCKOTTUHU U OYUCTKHU JIeTaJIeH Celb-
CKOXO3SICTBEHHBIX MaIllMH, 00pK0a C BpEIUTEISIMHU.

- 00paboTKa MOYBHI, pa3pylIeHHE KPYMHBIX BaJyHOB Ha TMOJSX, MPUTOTOBJICHHE
KOMOWHUPOBAaHHBIX KOPMOB, H3MEIHUYCHHE MUHEPATLHBIX YI00PEHUI
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-: 00opb0a C 3aCOJICHUEM TTOYBBI, HIEKTPOOCMOC, MIEKTPHU3AIUS TTOUBBI, 000TaIEHUE
TIOYBBI MHKPOAJIEMEHTaMHU.

+! OYMCTKH 3epHA U CEMSH TPaB OT COPHSIKOB, OYMCTKH KOPMOB OT IPUMECH JKETIe3-
HBIX YacTUIl, PUIBTPAIHS BOJIBI.

-: OYMCTKA BO3[yXa M yCTpaHEHHWE HEMPHATHBIX 3allaxOB, aKTUBHPOBAHUE BOJIBI,
6opnba ¢ COpHIKaMU, MPUTOTOBICHUE KOPMOB.

11.S:I'te MOTyT IPUMEHSATHCA O30HATOPBI U AKTUBATOPBI BOABI B CETLCKOM XO3sIi-
CTBE:

-: IPUTOTOBJICHUSI PA3IMYHbBIX IMYJIbCUM, 1€(PEKTOCKONUHU U OUYUCTKHU JI€TaJIEH CEIlb-
CKOXO3CTBEHHBIX MaIlIUH, 60ph0a C BPEIUTEISAMHU.

-: 00paboTKa MOYBHI, pa3pylieHUE KPYIMHBIX BAIYHOB Ha IMOJIAX, IPUTOTOBIICHUE
KOMOMHUPOBaHHBIX KOPMOB, H3MEIBUEHHE MUHEPATbHBIX YI00pEHUI

-: 0opp0a ¢ 3aCOJIEHUEM MOYUBBI, JIEKTPOOCMOC, SJIEKTPU3AIIH T0UBbI, 0OOTrallleHNe
IIOYBBI MUKPOIJIEMEHTAMM.

- OYUCTKH 3€pHA U CEMSH TPAB OT COPHAKOB, OYHMCTKM KOPMOB OT IPUMECH JKEJIE3-
HBIX 4acTHUL, PUIbTPALHsI BOBI.

+: OYMCTKAa BO3/lyXa U YCTPAHEHHE HEIPHUATHBIX 3allaXOB, aKTHBUPOBAHUE BOJBI,
0opb0a ¢ COpHSIKaMH, IPUTOTOBICHUE KOPMOB.

12. S:OcobeHHOCTH UHIYKIITMOHHOTO HAarpeBa :

+: IIpoBOAHMKH, TTOMEIIEHHBIE B BHICOKOYACTOTHOE MEPEMEHHOE I0Jie, HarpeBa-
IOTCSI BUXPEBBIMU TOKAMHU, TIPOSIBIISICTCS TOBEPXHOCTHBIN YPEKT.

-: TIOSIBJICHHUE JJIEKTPOyTOBOTO pa3psiia, BOJbTAMIIEpHAs XapaKTEPUCTHUKA TPE-
CTaBJIseT OO0 3aBUCUMOCTD TaICHNUS HAMPsDKEHUS HA IyTe OT 3HAUYCHUS TOKa

- IO/ ICICTBHEM DJICKTPUUECKOTO TOKA, IPOTEKAIOIIETO M0 METAITHYECKOMY TPO-
BOJIHUKY, ITOCJIEIHUN HArpeBaeTCsl U OTJACT CBOE TEILJIO B OKPY>KAIOILYIO Cpey my-
TEM TEIUIONPOBOIHOCTH, KOHBEHIIUH UJTU JIyYEUCITyCKaHUSI.

- C IIOMOIIIBIO JIEKTPUUECKOTO IMO0JIsI BHICOKOW YaCTOThl HArpeBarOTCs U CyIIAThCs
MaTepuabl, 001aJal0UUe MI0XO0H TEMIONPOBOAHOCThIO UIIH TUAIEKTPUKH.

- OUYMCTKA BO3[yXa M yCTpAaHEHHE HEMPHUATHBIX 3allaxoB, aKTUBHUPOBAHHUE BOJbI,
06oprba ¢ COpHSIKaMH, MPUTOTOBIICHUE KOPMOB.

13. Tlpu kaKuX pacyETHBIX 3HAUYCHUAX KpuTepus duirepa Moaens OyaeT CUr-
TaThbCA aJeKBAaTHOM, €CJIM €ro Ta0nuHoe 3HaueHue F=5 4:

12,7

12,3

2,1

2,4

14. Tlpu kakuX pacyETHBIX 3HAUCHUAX KpuTepus Duiiepa Moaens OyaeT Cun-
TaTbCA aJ€KBAaTHOM, €CJIM €ro TadauuHoe 3HaueHue F=8.4:

10,9

8,8

8,3
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2,4

15.11pu kakux pacyeTHBIX 3HAUCHUSIX KpuTepus duiiepa Moieb OyIeT CYUTATHCS
aJICKBaTHOM, eclii ero TabiauuHoe 3HayeHue F=6,4:

17,7

14,3

2,3

5,4

16.11pu kakux pacyeTHBIX 3HAUYCHUSX KpuTepus Duirepa Moaels OyJIeT CUMTAThCS
aJICKBaTHOM, €CJIM ero TadangHoe 3HaueHue F=74:

19,3

14,7

54

2,5

17.11pu kakuxX pacueTHBIX 3HAUCHUAX KpuTepusi Ouiiepa Moaelb OyIeT CYUTATHCS
aJIcKBaTHOM, €clid ero TabinuHoe 3HayeHue F=9,4:

14,5

11,3

5,4

7,4

18.I1pu kak¥X pacyeTHBIX 3HAUCHUSX KpuTepus Duirepa Moaels OyIeT CUMTAThCS
aJICKBaTHOM, €CJIM ero TabanuHoe 3HaueHue F=10.4:

17,7

14, 3

9,1

8,4

19.T1pu kakux TaOMUYHBIX 3HaYeHUAX KpuTepus duiepa Moaens OyAeT cCUnTaThCs
aJIeKBaTHOM, €CJIM ero pacyeTHoe 3HaueHune F=18,3:

54

7,8

20,1

21,4

20.I1Tpu xakux TaOJIMYHBIX 3HAUCHUSIX KpuTepusi Ouiiepa Mojaesb OyJIeT CYUTATHCS
aJIEKBAaTHOM, €CJIM €ro pacyeTHoe 3Hauenune F=17,3:

7,4

14,8

30,3

25,5

21.TTpu xakux TaOJIMYHBIX 3HAYCHUSIX Kputepusi Ourepa Moaelb Oy/1eT CYUTaThCS
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aJIeKBaTHOM, eciiu ero pacueTHoe 3HaueHue F=16,3:
8,4

7,9

24,1

18,5

22.I1pu xakux TaOJIMYHBIX 3HAUCHUSIX KpuTepusi Ouiiepa MojeNb Oy1eT CYUTATHCS
aJIcKBaTHOM, €CJIM €ro pacueTHoe 3HaueHune F=15,3:

9,3

7,8

19,3

20,4

23.11pu kakuX TaOIUYHBIX 3HAUCHUAX Kputepus durepa Mojienb OyIeT CUUTAThCS
aJICKBaTHOM, €CJIM €ro pacyeTHoe 3HaueHne F=14,3:

7,4

8,8

16,1

90,4

24.TTpun xakuX TaOJIMYHBIX 3HAYCHHUSIX KpuTepuss Durepa Moaelb Oy1eT CYUTaThCS
aJIEKBATHOM, €CJIM €ro pacyeTHoe 3HaueHue F=19,3:

12,4

14,5

78,1

120,4

25.I1pu xakux TaOJIMYHBIX 3HAYCHUSIX KpuTepusi Ouiiepa MoaeNb Oy1eT CYUTATHCS
aJIEKBaTHOM, €CJIU ero pacyeTHoe 3HaueHune F=20,3:

14,4
17,8
20,8
215
IIpumeps! TeM pedepaToB
1. TlnaHbl AJ1s SKCTIEPUMEHTUPOBAHUS B YCIOBUSIX Jperda.
2. IlnanupoBaHue YKCIIEPUMEHTA HA JUAarpaMMax COCTaB-CBOMCTBO
3. Ilmanbl 115 pemieHus: JMHAMUYECKUX 3a/1ad.
4. Tlnansl s U3y4EHHS] MEXaHU3MA SIBIICHUI
5. IlnanupoBaHuE SKCHEPUMEHTA B MPOU3BOJACTBEHHBIX YCIOBUSIX.
6. IlocienoBaTeabHBII CUMILUIEKCHBIN METO/I.
7. Meron sBosoIMOoHHOTO TanupoBanus (OBOIT).
8. [IlnaHbl BEIOOPOYHOTO KOHTPOJIS.
9. JlpobGHas peruinka
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

N

B O©OND U W

0.

11.

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

20.

Brei6op momypemnuk. ['eHepupyromye COOTHOLIEHUS M OMpPEEISIONINe
KOHTPACTHI

Br16op 1/4-peruk. O6o0maromuyi onpeesomi KOHTPacT

Perunku 6osbiioi qpoOHOCTH

NHuTtepnionsiinonHbiii MHOroWwIeH HpioToHa (MHTEpIIOIMpOBaHUE BIIEPET)
WNHuTtepnionsiinonHbii MHOTOWIeH HploToOHA (MHTEpIIOIMpOBaHUE Ha3a/)
Cxema DHTKeHA

MeTonp! pereHrs 3a1a49 SKCTPATIOJISIIAH

MeTonp! onpeieieHrst SKCTpeMyMa

MeToj 30JI0TOr0 CEUCHMUS

Meton ®udonauun

MeTonpl HaX0XACHUS KOPHS YpaBHCHUS

Mertong OuceKIun

MeTo KacaTeabHbIX

Meton xopn

MeTobl pelieHus] CUCTEMBI JTMHEHHBIX aJIreOpandecKuX ypaBHEHHM

BOl'[pOCLI K 3a4€Ty

[ lonstTvie reHepaTbHOM COBOKYITHOCTH U BBIOOPKH, PEIPE3EHTATUBHOCTE BHIOOPKH.
[Ipocras ciayyaiiHas BbIOOpKa, CTpaTH(UUMpPOBaHHAs BbIOOpPKA, TPYNIOBAas BbI-
Oopka.

Tunbl nepeMeHHbIX. Kon4yecTBEHHbIE U HOMHUHATUBHBIC IEPEMEHHBIE.

Mepsl nenTpanbHOM TeHACHIMU. Moza, MeinaHa, CpeiHee 3HaUCHUE.

Mepbl neHTpabHOM TeHaeH mu. CpenHee 3HadeHve. CBOMCTBa CPEIHETO.

Mepb! m3menunBocTH. Pazmax, aucriepeust.

Mepbi m3MeHunBoCTU. CBOMCTBA TUCTIEPCHH M CPEIHEKBAIPATUYECKOTO OTKIIOHEHVS.
HopmarnsHoe pacripenenenvie. [ lonsitue. [paBusio 1Byx 1 Tpex curM. Z-CTaHIapTH3aIIHsL
LentpansHas npeaenbHas Teopema. OnpeIesieHre, UCTIONb30BaHHE.

JloBepuTebHbIE MHTEPBATBI 47151 cpeHero. OnpeeneHre, OCTPOSHUE JOBEPUTEITLHBIX MH-
TEPBAIOB.

Wnest cTaTUCTUYECKOTO BBIBOJA, CTATUCTUYECKHE TUIIOTE3bl, P — YPOBEHb 3HA-
YUMOCTH.

T-pacnpenenenue. [lonsiTue yncia creneHeit CBOOOIbI.

CpaBHenue nByx cpennux. t-kpurepuii CtbrojieHTa

[IpoBepka pacnpeneneHust Ha HOpMaIbHOCTh. Tect lanupo-Buka.
[Tpo6nema BeIOpocoB. U-kputepuit Manna-YuTtHu.

OnHodakTopHBIN AUCTIEPCUOHHBIN aHanu3. Pacuer.

OnHodakTopHBIN AUCTIEPCUOHHBIN aHau3. F-3HaueHue.

OnnHodakTopHbIN AUCTIEPCUOHHBIN aHau3. [[puMeHeHne 1 HHTEePIPUTALIHS.
MuoxectBennbie cpaBHeHrs B ANOVA. TIpo6iieMbl MHOKECTBEHHOTO CpaBHE-
HUSI BEIOOPOK.

Mmuosxectsennbie cpasHeHnst B ANOVA. Tlonpaska bordepponm.
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21.
22.
23.

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

HOooo~NoORwWNE

13.
14.

15.
16.
17.

18.
19.

20.
21,
22,
23.
24,

25,

MmuoxectBennsie cpaBHenrst B ANOVA. Kpureprit Throkm.

Meuorogakropabiii ANOVA. JIByX(hakTopHbIN TUCTIEPCHOHHBIN aHATIH3.
Meuorodakropubiii ANOVA. Bzammvonetictsie dakropoB B ANOVA, TpeboBaHus K JaH-
HBIM.

Koppemsips. Onpenenenyie, UCrob30BaHue, KOAPOUIMEHT KOPPEISLIUH.

YcnoBust mpuMeHeHHs KO3(HUITEeHTa KOPPETILIIH.
Perpeccust ¢ 011HOM HE3aBUCUMOM TIEPEMEHHO.

['mrore3a 0 3HAYMMOCTH B3aUMOCBST3M M KO3 HIeHTA JIeTepMUHAI T
Y ¢IoBYs IPUMEHEHVS] IMHEMHOW PETPECCHN € OJTHAM IPEAMKTOPOM.

[ IprveHenre perpecCHOHHOIO aHANIM3a U MHTEPIIPETALS PE3Y/ILTATOB.
3anaya npecKa3aHuid 3HaYEHHN 3aBUCHMON IIEPEMEHHOM.

PerpeccroHHbII aHATIN3 C HECKOJIBKMMU HE3aBUCHMBIMH TIEPEMEHHBIMU.

Jlorrctiueckast perpeccrs v KJ1acTepHbIN aHAIH3.

[Tpumenenne OBM npu 06paboTke pe3ybTaTOB 3KCIEPUMEHTA.
ABTOMaTH3a1Us SKCIIEPUMEHTA.

[lepcnexkTHBBI pa3BUTHSI TEOPUH IUIAHUPOBAHUS SKCIIEPUMEHTA.

OcraTtounas nucnepcus. Onpenenenue. @opmyia. Mcronb3oBaHue.
Koadpounuent nerepmunanuu. Onpenenenue. ®opmyna. McnonszoBanue.
Koaddumment xoppensiuu. Onpenenenue. ®opmyna. Mcnonb3oBanue.
Craructryeckas ruroTesa, reHepaibHas COBOKYITHOCTb, ClTydaiiHasi BRIOOpKaA.

. Kpurepuin ®umepa. Onpenenenne. opmyna. Mcnons3oBanue.
. Kpurepuit Creronenra. Onpenenenne. @opmyna. Mcnons3zoBanue.
. UcTopus niianupoBanusi skciepuMenTa. [lepBble ymoMuHaHUs O MJIaHUPOBAHUH

9KCIIEPUMEHTA, POJIOHAYAILHUKH, TAIBI PA3BUTHS.
[IprumeHeHune IIaHuPOBAHUS DKCIIEPUMEHTA B CEIIbCKOM X034McTBE. [IpumMepsl.
OcHoBHBIE TpeOOBaHWs, TPEABSIBISICMbIE K TUIAHWUPOBAHUIO SKCIICPUMEHTA.
[enu v 3a7a4n TUTAHUPOBAHUS SKCIICPUMEHTA.

Cxema oObekTa uccnenoBanuii. KubepHetnueckuil moaxo1 «4€pHBIM SIIUK.
Knaccudukarysi, THTIBI ¥ 331a41 KCIICPUMCHTA.

dakTopel. Onpenencane. TpeboBanwus, IpeIbABIsAEMbIC K (haKTOpaM U HX CO-
BOKYITHOCTH TIPY IJITAHUPOBAHUU IKCIICPUMEHTA.

[TonmmHOMHMaNBHBIE MOJENU. BHIBI, MATEMAaTUYECKOE MTPEACTABIICHUE.

[TapameTp onTumu3anuu. Buabl napamMeTpoB onTuMu3anun. TpeOOBaHMS K Hapa-
METPY ONTUMH3ALIIH.

[onHeiii dakTopHsIii SkcriepuMeHT. Onpenenenue. [Ipunsitue perenre nepe riaHu-
POBaHHEM TOJTHOTO (PAKTOPHOTO SKCIIEPHMEHTA.

Hcnons3oBanue riardopmer Arduino yist aBToMaTH3aiim SKCIIePUMEHTA.
Hcnonp3oBanue miathopmbl Arduing [yist i3MepeHHs TeMITepaTypbl BO3IyXa U BOJIbL
Hcnons3oBanue miatdopmbl Arduing i i3MepeHHst BIKHOCTH BO3IyXa.
Hcnonp3oBanue miatgopmbl Arduino st 3armvicy HHGOPMALK C JaTYMKOB B MOJYJIb
SD kaptsi

Hcnonp3oBanue riathopmbr Arduino st perucTparivy okasaHuii oT JaTarkoB Ha [TK
B niporpamme Excel.
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26. Vcrionb30BaHne MPOMBIIIICHHOTO 000PYIOBAHMS /71T aBTOMATH3AIMHN SKCIIEPUMEHTA.

2'7. Uctionb3oBanue rporpammupyemoro pesie [TP200 s pervctpatium nokasaHuii ot Tep-
MOCOIMPOTUBIICHHUI U TEpMOTIap.

28. Hcnons3oBanue mporpamMmmupyeMoro Jiormdeckoro kontposuiepa IUIK160 s peru-
CTpallMM TOKa3aHWA OT TEPMOCONPOTUBIICHUI U TEpMOIIap M UX OTOOpasKeHUs Ha Ta-
HEJIU OTIepaTopa.

29. Hcnonb3oBaHue ceHCOpHOTO TaHenbHoro koHtposwiepa CITK107 s otoOpakenus u
apXWBALMH MMOKA3aHUI OT JATYMKOB.

30. Mcronp30BaHne CETEBHIX MITIO30B JJIS TIEPEeIaun dKCIIEPUMEHTATBHBIX JaHHBIX
B o0aunkiii cepsuc OWENCIoud.

1 3agauum u Tanbl HAYYHOTO UCCIEA0BaHUS

2 Opranu3zanus paboTsl UCCIIEOBATENSA

3 MexaHHMKO - MaTeMaTHYECKUE METO B NCCIECAOBAHUN

4 IIporpaMma 1 METOAMKA UCCIIETOBAHUI

5 Meroauka 00paOOTKHU M aHAJIW3a ONBITHBIX JAHHBIX

6 HayuHoe u3yueHue kak ocHOBHasi (hopMa HayuyHOU pabOThI

7 OCHOBHBIE IOHATHS HAYYHO — UCCIIEA0BATEIHbCKON padOThI

8 [loHATHE TEPMUHA «HAYKAY.

9 [IpenHa3HaueHUe HAyKU B OOILIECTBE

10 Yo Takoe HAyYHOE MUCCIIETOBAHUE?

11 Buasl HayuHbIX 3HaHMi. TeopeTnueckue u SMIUPUIECKUE YPOBHU TTO3HAHMSL.
12 Knaccudukanusi HaydHBIX UCCICAOBAHUN

13 OcHoBHBIE TTPOOIIEMBI, BOSHUKAIOIIHNE MTPH POPMYITUPOBAHUY 33da4l HAYIHOTO
WCCIIEIOBAHMSL.

14 Dramnbl pa3pabOTKK HAYYHO-TEXHUYECKOU TEMBbI

15 CucreMHast XapakTEpUCTUKA HAYKHU.

16 XapakTepHble 4epThl COBPEMEHHON HAYKH.

17 TeopeTndeckre U SMOUPUIECKUE YPOBHHU ITO3HAHUS.

18 [locTaHoBKa 3a/1a4, MPY BBIIIOJIHEHUH HAYYHO-UCCIIEA0BATEIbCKON pabOThI

19 Dramnbl pa3pabOTKK HAYyYHO-TEXHUYECKOW TeMbl. Hayunblie 3nanus. MeTob
TEOPETUYECKUX UCCIETOBAHUN. METOIbI SMIUPUUECKUX UCCIICTOBAHUM.

20 JlokazaTenbHOE pacCyKICHHUE: CTPYKTYpa U OCHOBHBIE NPABUJIA JOKA3aTEIbCTB.
Jlornyeckue U mpeAMETHbIEC OIUOKHU B HAYYHBIX UCCIIETOBAHUSIX.

21 OOBEKT U IpeaAMET UCCIIeIOBaHMUS.

22 ®opMynupoBaHUE TUNIOTE3A UCCIIETOBAHUS. BUIbI THIIOTES.

23 CTpyKTypa HAyYHOT'O UCCIIEIOBAHUS. XaPAKTEPUCTUKA TEOPETUUECKUX HCCIIE-
JIOBaHUU. XapaKTEePUCTUKA SMIIUPUYECKUX UCCIIEIOBAHNUN

24 DTanbl HAy4YHO-HUCCIIEIOBATEIIbCKON pabOTHI.

25CoBpeMeHHbIE MPOOIEMbI POU3BOACTBA CPEJCTB MEXAHU3ALIMH JJI CEJILCKOTO
XO034MCTBA.

26 CoBpeMeHHbIE TTPOOIEMBI IKCILTyaTalli CPECTB MEXaHU3AINH B CEITbCKOM
XO3UCTBE.
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27 CoBpeMeHHbIE TTPOOIEMBI CO3/JaHUSI TEXHOJIOTUN U CPEJICTB MEXaHU3AINH B
CEJILCKOM XO3SIMCTBE.

28 CoBpeMeHHbIC TPOOJIEMBI CO3/IaHMS AIEKTPOTEXHOJIOTHI JIEKTPOOOOPYI0Ba-
HUS JUISL CEIBbCKOTO XO3SMCTBA.

29 CoBpeMeHHbIE MPOOJIEeMbI MPOU3BOJICTBA AIEKTPOOOOPYT0BAHUS SISl CEIBCKOTO
XO3SIMCTBA.

30 CoBpeMeHHbIE MPOOJIEMBbI SKCIUTyaTaIluU AJIEKTPOOOOPYI0BAHUS B CEIILCKOM
XO3SHCTBE.

31 [lenu Hay4yHOTO HCCIETIOBAHUS

IIpakTH4yeckue 3agaHus IS 3a4ETA

Bapuant 1
ITo sKkcepuMeHTaNbHBIM JAHHBIM HAalTH OCTATOYHYIO AUCIEPCUIO
X y
4 95
7 93
9 92
11 90
13 88
17 87
18 86
21 85
24 84
28 77
34 74
Bapwuanr 2
[To sKciepuMeHTaIbHBIM JAaHHBIM HAalTH OCTATOYHYIO IUCIEPCUIO
X y
9 102
15 97
19 95
20 94
30 88
35 87
39 86
49 85
59 84
72 77
99 74
BapuanT 3

ITo OKCIICPUMCHTAJIBHBIM JJAHHBIM HaUTH OCTAaTOYHYIO JUCHICPCUIO
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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
[To sKcIepuMeHTaTbHBIM JAHHBIM HAaHTH OCTATOYHYIO IUCIIEPCUIO
X y
18 95
19 93
22 92
28 90
33 88
48 87
57 86
60 85
75 84
88 77
98 74
BapuanTt 5
[To skcepuMeHTaNbHBIM JAHHBIM HAalTH OCTATOYHYIO IUCHIEPCUI0
X y
8 100
10 93
11 92
12 90
13 88
17 87
18 85
21 85
24 80
28 75
34 50
BapuanT 6
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ITo OKCIICPUMCHTAJIbHBIM JJdHHBIM HanTH OCTATOYHYIO JUCTICPCUIO

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
[1o 3KcrIepUMEHTAIBHBIM JaHHBIM HAalTH OCTaTOYHYIO JHCIICPCHIO
X y
20 100
24 93
25 92
30 90
31 88
35 87
38 85
40 85
45 80
48 75
58 50
Bapwuanr 8
[1o 3KcrIepUMEHTATLHBIM JaHHBIM HalTH OCTaTOYHYIO JHCIIEPCHIO
X y
30 100
34 93
35 92
40 90
41 88
45 87
48 85
50 85
55 80
58 75
68 50
BapwuanT 9
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ITo OKCIICPUMCHTAJIbHBIM JJdHHBIM HanTH OCTATOYHYIO JUCTICPCUIO

X y
20 115
24 93
25 92
30 90
31 90
35 89
38 88
40 77
45 95
48 34
58 25
Bapuant 10
[To skcriepuMEHTANBHBIM JAaHHBIM HAWTH 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
Bapuant 11
[To sKciepuMeHTaIbHBIM JAaHHBIM HAalTH OCTATOYHYIO IUCIEPCUI0
X y
40 20
42 21
45 22
55 29
58 45
59 47
70 55
78 75
88 89
98 101
101 105
Bapuanr 12
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ITo OKCIICPUMCHTAJIbHBIM JJdHHBIM HanTH OCTATOYHYIO JUCTICPCUIO

X y
40 34
42 37
45 38
55 50
58 70
59 80
70 100
78 105
88 108
98 110
101 120
BapwuanT 13
ITo sKcepuMeHTaNbHBIM JAHHBIM HAalTH OCTATOYHYIO AUCIEPCUI0
X y
55 34
59 37
78 38
88 50
100 70
123 80
127 100
148 105
157 108
178 110
200 120
Bapuant 14
ITo skcIepUMEHTANIBHBIM JaHHBIM HAaUTH OCTATOYHYIO JUCIIEPCHUIO
X y
55 45
59 o7
78 75
88 78
100 90
123 108
127 115
148 117
157 128
178 129
200 188
Bapuanr 15
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ITo OKCIICPUMCHTAJIbHBIM JdHHBIM HanTH OCTATOYHYIO JUCTICPCUIO

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
ITo sKcepuMeHTaNbHBIM JAHHBIM HAalTH OCTATOYHYIO AUCIEPCUI0
X y
1 20
3 45
5 88
8 108
17 129
20 138
28 157
45 188
58 201
78 204
108 210
BapuanT 17
[To sKciepuMeHTaIbHBIM JAaHHBIM HAalTH OCTATOYHYIO IUCIEPCUI0
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
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ITo OKCIICPUMCHTAJIbHBIM JJdHHBIM HanTH OCTATOYHYIO JUCIICPCHUIO

X y
1 95
3 93
5 92
8 90
17 88
20 87
28 86
45 85
58 84
78 77
108 74
Bapwuant 19
[1o 3KcrIepUMEHTAIBHBIM JaHHBIM HAalTH OCTaTOYHYIO JHCIICPCHIO
X y
28 20
29 45
40 88
45 108
48 129
58 138
77 157
83 188
84 201
85 204
88 210
Bapwuant 20
[To sKciepuMeHTaIbHBIM JAaHHBIM HAalTH OCTATOYHYIO IUCIEPCUI0
X y
4 20
7 45
9 88
11 108
13 129
17 138
18 157
21 188
24 201
28 204
34 210
Bapwuanr 21
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[To sKcepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(PPHUIHUEHT TeTepMUHALUT

X y
4 95
7 93
9 92
11 90
13 88
17 87
18 86
21 85
24 84
28 77
34 74
Bapuant 22
[1o 3KcrIepuMeHTAIBHBIM JJAHHBIM HaUTH KO3 (UIHEHT AeTepMHUHAIN
X y
8 20
10 45
11 88
12 108
13 129
17 138
18 157
21 188
24 201
28 204
34 210
BapwuanT 23
[To sxcepuMeHTaIbHBIM JaHHBIM HAaUTH KO3 GUIMEHT 1eTepMUHALINN
X y
8 95
10 93
11 92
12 90
13 88
17 87
18 86
21 85
24 84
28 77
34 74
BapuanT 24
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[To sKcepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(PPHUIHUEHT TeTepMUHALUT

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 sKxcepuMeHTaIbHBIM JAaHHBIM HAaUTH KOX(PPHUIUEHT TeTePMUHALUT
X y
20 34
24 37
25 38
30 50
31 70
35 80
38 100
40 105
45 108
48 110
58 120
Bapuant 26
[To skcriepuMEHTANBHBIM JaHHBIM HAUTH KO3 PUIIMEHT AeTepMUHALINH
X y
120 34
124 37
125 38
130 50
131 70
135 80
138 100
140 105
145 108
148 110
158 120
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Bapuant 27
[To sKcepuMeHTaIbHBIM JaHHBIM HAUTH KOA(QPHUIHUEHT TeTePMUHALUT

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 sKkcrIepUMEHTAIBHBIM JaHHBIM HAaUTH KO3()(PHIIMEHT AeTepMUHALIMH
X y
18 95
20 93
21 92
22 90
23 88
27 87
28 86
31 85
34 84
38 77
44 74
Bapuant 29
[To skcrIepuMEHTATLHBIM JJAaHHBIM HAUTH KO3 PHUIIMEHT AeTepMUHAIINH
X y
18 195
20 193
21 192
22 190
23 188
27 187
28 186
31 185
34 184
38 177
44 174
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Bapuant 30
[To sKcepuMeHTaIbHBIM JaHHBIM HAUTH KOA(QPHUIHUEHT TeTePMUHALUT

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 31
[1o 3KcrIepuMeHTaIBHBIM JaHHBIM HaUTH KO3 (GUIHEHT AeTepMHUHAIIMN
X y
14 195
17 193
19 192
21 190
33 188
37 187
38 186
31 185
34 184
38 177
44 174
Bapuant 32
[To sKkcepuMeHTaIbHBIM JAHHBIM HAaUTH KOX(PPHUIUEHT TeTePMUHALINT
X y
114 195
117 193
119 192
121 190
133 188
137 187
138 186
131 185
134 184
138 177
144 174
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Bapuant 33
[To sKcepuMeHTaIbHBIM JaHHBIM HAUTH KOA(QPHUIHUEHT TeTePMUHALUT

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
[1o 3KcrIepuMeHTAIBHBIM JJAHHBIM HaUTH KO3 (UIHEHT AeTepMHUHAIN
X y
159 145
185 147
200 150
204 153
250 160
300 207
320 220
420 230
487 240
500 250
505 260
Bapuant 35
[To sKkcepuMeHTaIbHBIM JAHHBIM HAaUTH KOX(PPHUIUEHT TeTePMUHALINT
X y
55 145
83 147
102 150
104 153
150 160
200 207
220 220
320 230
387 240
400 250
450 260
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Bapuant 36

[To sKcepuMeHTaIbHBIM JaHHBIM HAUTH KOA(QPHUIHUEHT TeTePMUHALUT

ITo OKCIICPUMCHTAJIbHBIM JTaHHBIM HanTH KOB(I)(i)I/H_[I/IeHT ACTCpMUHALIUN

[To skcriepuMEHTAIbHBIM JaHHBIM HAaUTH KO3 PUIIMEHT 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
X y
45 100
47 78
49 54
55 44
79 33
100 30
120 25
125 20
145 15
170 10
180 0
Bapuant 38
X y
145 90
147 78
149 54
155 49
179 33
200 30
220 25
225 20
245 15
270 10
280 0
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Bapuant 39
[1o 9KCIIepUMEHTAIBHBIM JaHHBIM HalTH KO3 (UIMEHT IeTepMUHALNH

X y
41 20
42 37
45 38
55 50
58 75
68 80
70 100
78 105
88 108
98 110
101 120
Bapuant 40
[1o 3KcrIepuMeHTaIBHBIM JaHHBIM HaUTH KO3 (GUIHEHT AeTepMHUHAIIMN
X y
41 20
42 37
45 38
55 50
58 75
68 80
70 100
78 105
88 108
98 110
101 120
Bapuanr 41
[To sxcIepuMeHTaIbHBIM JAHHBIM HAaUTH KOX(PPHUIIMEHT KOPPEISAIUN
X y
49 20
50 21
52 22
55 29
58 45
59 47
69 55
80 75
88 89
98 101
101 105
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Bapuant 42
I1o 3KcrIepuMEHTATBHBIM JaHHBIM HAlTH KO3 GHUINEHT KOPPEIIALIH

X y
132 99
136 93
137 92
142 90
143 90
147 89
150 88
152 77
157 55
160 34
170 25
Bapuant 43
[To sKcrIepuMEHTAIbHBIM JaHHBIM HAHTH KO3(PPHUIMEHT KOPPEISLIHH
X y
35 115
36 93
37 92
42 90
43 90
47 89
50 88
52 77
57 55
60 34
70 25
Bapmuanr 44
[To sKkcrIepUMEHTATLHBIM JaHHBIM HAUTH KOA(D(PHUIIMEHT KOppeIISInu
X y
120 115
124 93
125 92
130 90
131 90
135 89
138 88
140 77
145 55
148 34
158 25
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Bapuant 45
ITo sxcnepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(PQHUIHUEHT KOPPEIILUn

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 sKkcrepuMEHTAIbHBIM JaHHBIM HAHTH KO3()(PHUIIMEHT KOPPEISAIHH
X y
530 100
534 93
535 92
540 90
541 88
545 87
548 85
550 85
555 80
558 75
568 50
Bapuanr 47
[To sKkcrIepUMEHTATLHBIM JaHHBIM HAUTH KOA(D(PHUIIMEHT KOppeIISInu
X y
120 120
124 93
125 92
130 90
131 89
135 87
138 85
140 85
145 80
148 75
158 30
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Bapuant 48
[To sKCcepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(PPHUIUEHT KOPPEIALUN

X y
19 100
31 93
32 92
33 90
34 88
38 87
39 85
42 85
55 80
59 75
65 50
Bapuant 49
[1o 3KcrIepuMEHTATBHBIM JaHHBIM HAaUTH KOA(PGHULIUEHT KOPPEIIALIH
X y
20 100
21 93
22 92
28 90
33 88
48 87
57 86
60 85
75 84
88 77
98 50
Bapuant 50
[To sxcIepuMeHTaIbHBIM JAHHBIM HAaUTH KOX(PPHUIIMEHT KOPPEISAIUN
X y
19 102
25 97
29 95
40 94
40 88
45 87
49 86
59 85
59 84
92 77
99 74
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BapuanTt 51
[To sKCIepuMeHTaIBHBIM JAaHHBIM HAUTH KOA(QPHUIHUEHT KOPPEIALUT

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
[1o 3KcrIepuMEHTATBHBIM JaHHBIM HAaUTH KOA(PGHULIUEHT KOPPEIIALIH
X y
5 95
10 93
19 92
21 90
23 88
27 87
28 86
31 85
44 84
58 77
64 74
Bapuant 53
[To sxcIepuMeHTaIbHBIM JAHHBIM HAaUTH KOX(PPHUIIMEHT KOPPEISAIUN
X y
50 34
64 37
75 38
80 50
91 70
135 80
138 100
140 105
145 108
148 110
158 120
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Bapuant 54
[To sKCcepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(PPHUIUEHT KOPPEIALUN

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
ITo sxcepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(POHULHUEHT KOPPEIILUU
X y
120 50
124 65
125 68
130 118
131 129
135 139
138 157
140 188
145 201
148 204
158 210
Bapuant 56
[To sxcIepuMeHTaIbHBIM JAHHBIM HAaUTH KOX(PPHUIIMEHT KOPPEISAIUN
X y
10 95
20 93
31 92
42 90
53 88
67 87
78 86
81 85
94 84
128 77
130 74
Bapuanr 57
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[To sKCcepuMeHTaIbHBIM JaHHBIM HAaUTH KOA(PPHUIUEHT KOPPEIALUT

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 sxcepuMeHTaIbHBIM JAaHHBIM HAUTH KOA(PPHUIIUEHT KOPPEISALUN
X y
45 1
60 2
70 3
99 5
115 9
129 15
131 21
145 43
180 59
190 70
200 90
Bapuant 59
[To sKxcIepuMeHTaTBHBIM JAaHHBIM HAaUTH KO PHUIIUEHT KOPPEISAIUT
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

I[To skcriepuMEHTANBHBIM JaHHBIM HAalTH KO3 (PUIIMEHT KOppeIauu
X y
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9 25
18 29
24 39
36 41
40 45
50 50
70 75
99 90

105 100
145 150
199 200

KonTpoabHbIe (CaMOCTOSATEIbHbIE)PA0OTHI
1.  Hccnenoarenbckasi NESITEIBHOCTh CTYJICHTOB: TBOPYECTBO M ILIaruar.
Ponp uccnenoBanuii B IpakTUUECKOM IESITEIbHOCTH CIIEHUAIIACTA.

2.  HayuHo-TexHWYECKHH MOTEHIIMAT U €r0 COCTABJISIONINE. Y UEHbIE CTEIIEHU
Y YYEHbBIC 3BAHUS

3.  CnenuanbHble U YaCTHBIE METO/IbI. OTIPOCHBIE METO/IBI.

4.  OOBekT u npeameT ucciaenoBanusi. CTpykTypa U COAEp:KaHUE ATAINOB UC-

CJIEI0BATENBCKOrO npouecca. @opMyaupoBaHUE TUNIOTE3a UCCIAEN0BaHN. Buabl
TUIIOTES.

5.  U3yuenue HayuyHO nuTEpaTyphl. Y MEHHE UNTATh KHUTY. Benenue pabounx
3anuced. Bunpl nepepaboTku TekcTa (1J1aH, KOHCHEKT, Te3UChI, BBIMUCKH, aHHO-
tanus, pedepat). Bunbr pedeparos.

6. JlokazarenpHO€ pacCyXJeHHE: CTPYKTypa M OCHOBHBIE INpaBMia JI0Ka3a-
TenbeTB. JIornueckue u npeaMeTHbIEC OIIMOKU B HAYYHBIX HCCIIETOBAHUSAX.

7. OcobeHHOCTH HAyYHOU paOOThI M 3THKA Hay4HOro TpyAa. OT3bIB U peleH-
3Us1 KaK BUJIbI OIIEHKH TEKCTA.

8. Kommo3zuius HayqHoit paOboThl. S3bIK U CTHIIb TEKCTa HAy4YHO-HUCCIIEA0Ba-
TeIbCKOM paboThl. Pedepart, cTpykTypa pedepara. Bunbr pedeparon. Kpurepun
OIICHKH pedepara.

9.  Crangapt opopmiieHUs! CIIMCKA JIUTEPATYPHI U JIP.NUCTOUHUKOB.

Bonpocel Ha 3auer

Temartnka BOIIPOCOB, BHIHOCUMBIX Ha 3a4erT:

1. Kaxoit ®enepanbublii 3akoH PO peryiaupyeT OTHOIIEHUS MEXIY CyOBhEeK-
TaMU HAYYHOU U HAYYHO-TEXHUYECKOU JAECATEIIBHOCTH, OpraHaMU BJIACTH U IOTpeE-
OUTENSIMU HAYYHOM TPOAYKLIHUN?
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2. Kto opranm3syer, pyKOBOJUT M BBITIOIHICT HAYYHO-UCCIIEIOBATEIBCKYIO
paboty?

3. Pacckaxkute 00 opraHu3allMOHHOM CTPYKType Hayku B Poccum.

4, Bricumit Hayunsi opran Poccuiickon denepamnuu.

5. Ha3zoBute OCHOBHYIO 1LIE€JIb AEATEIBHOCTH POCCUICKON akaJeMUU HayK.
6. Kak mpoucxoauT nmoJaAroToBKa U arrecTaiuys Hay4YHbIX U MeAarornaeCcKux
kasipoB B Poccuiickoi®@enepaunn?

7. Kakne HayuHbIe CTEIIEHN U HAY4YHBIE 3BaHUs BBeAEHBI B Poccuiickoit ®De-
nepaiuu’?

8. JlaliTe onpenenenne TEpMUHA «HAYYHO-TEXHUYECKAN MOTEHITUAID).

Q. Packpoiite conepkaHre HAyYHO-TEXHUUYECKOTO MOTEHIMANA U MEPEUnC-
JIUTE €TO COCTABJISIOLINE.

10. JlaiiTe onpeaeneHne TEPMUHOB «KMETO», «KMETOIUKA» UCMETOIOTIOTHUS».
11. KakoBa ocHoBHas (yyHKITHS MeTO1a?

12. [lepeunciure oOIEHAYYHbIE METOABl HAYYHBIX HCCIIEJOBAHUN U AailTe
OOIIYyI0 XapaKTEPUCTUKY KKIOMY U3 HUX.

13. Kakue BceoO1re MeToabl UCCIIEIOBAHMS BBl MOKETE HA3BAThH?

14, HazoBure crenuanbHble METOAbI HAYYHOI'O MCCIEAOBAHUS, OIpele-
JIUTE UX 3HAYUMOCTh U HEOOXOAUMOCTb.

15. Kakue orpocHble METOIBI CCIIEIOBAHNS BEI3HACTE?

16. [lepeunicnure W JalTE XapAKTEPUCTUKY TEOPETUUECKUM  METOAAM

HAay4YHOI'O ITO3HAaHM.

17. [lepeuncnure W JailTe XapakKTEPUCTUKY SMIUPUYECKHM METOJaM
HAYYHOTO MO3HAHUSI.

18. Uro Takoe Hay4YHOE ucciienoBanue. Jlaiite onpeaeneHue.

19. JlaiiTe mousTHE PYHIAMEHTATBLHBIM, IPUKJIATHBIM H TIOMCKOBBIM HUCCIIEIO-
BaHUSM.

20. Yo Takoe JIOTuKa mpoliecca UCCIeI0BaHusl.

21. [lepeunicnure STambl HAyYHO-UCCIIENOBATEIbCKOM pabOTHl W JaiTe
OOIIYIO XapaKTePUCTUKY KOKIOMY U3 HUX.

22. CooTHecHTe MOHATHS TeMa U TTPo0JIeMa UCCIICTIOBAHN.

23. O0603HaYbTE KPUTEPUU BHIOOPA TEMBI.

24, Uro 3HaYuT 000CHOBATH AKTYaJIBHOCTh TEMBI?

25. JlokaxuTe, 4TO IEJIb U 33/1a41 UCCIICIOBAHNUS HEPABHO3ZHAYHBIC TTOHSTHS.
26. PackpoiiTe ocoOeHHOCTH Hay4YHOH PabOTHI.

217. Ha3zoBuTe OCHOBHBIE JJIEMEHTBHI CTPYKTYpbl HAy4YHOTO IPOM3BE-

JICHUSI Y OXAPAKTEPU3YUTE KAXK/bIW U3 HUX.
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KoHTtposp ocBoeHHsI AUCUUIUIMHBI «OCHOBBI HAyYHO-HCCIIEOBATEIBCKON
JNEATEIIBHOCTH» Ha dTalax TEKyIIEeW MPOMEKYTOYHOM aTTECTallUHd IPOBOIAUTCS B
COOTBETCTBUHU C ACHCTBYIOIUM [1010KEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTHU
U TOPOMEXKYTOUHOM arrecTaluu oOO0yyaroumxcs I0 IporpaMmaM IOJITOTOBKU
Hay4YHBIX U HAYYHO-TIIEJArOTUYECKUX KaJApPOB B aCIIUPAHTYPE.

KpuTepnu olieHMBaHMs 3HAaHUH 00yYaIOIIMXCS IIPU IIPOBEJICHUHU OIIpoca:

- OneHKa «OTJIUYHO» — O0YHAIOIIUICS YETKO BBIPAkKAET CBOIO TOUKY 3pEHUS
10 pacCMaTPUBAEMbBIM BOIIPOCAM, MPUBOAS COOTBETCTBYIOIIAE IPUMEPHL.

- OeHKa «XOpoII0» — OOYHAIOIIUICS AOMYCKAET OTACIbHBIE TOTPEUTHOCTH
B OTBETE.

- O11eHKA «Y/I0BJIETBOPUTENbHO» — 00YJAIOIIHIICS 00HAPYKUBACT MPOOEITBI
B 3HAHUSIX OCHOBHOI'O Y4EOHOTO MU HOPMATUBHOT'O MaTepuaa.

- OueHKa «HeY/I0BJIETBOPUTEIBLHO» — 00yUYarOITUics 00HAPYKUBAET CYIIIe-
CTBEHHBIC MPOOEHI B 3HAHUSX OCHOBHBIX ITOJOKCHHUH JUCIUILIMHBI, HCYMEHHE C
TTOMOIIBIO ITPETOAABATENS MOJYUYUTh ITPABUIIBHOE PEIICHNE KOHKPETHOW MPaKTUye-
CKOM 3aJ1a4H.

KpuTepuu o11eHKHM 3HaHUM 00yJaromuxcsl Ipy IPOBEIEHUHN TECTUPOBAHUS:
Pe3ynbraT TECTUPOBAHUS OLIEHUBAETCS 110 NPOLEHTHOM LIKAJIE OLEHKHU.
Kaxngomy oOyuaroniemycst mpeajiaraeTcsi KOMIUIEKT TECTOBBIX 3alaHui U3 25
BOITPOCOB:

- OLeHKa «OTJIHYHO» — 25-22 MPaBMIbHBIX OTBETOB.

- OueHka «xopouo» — 21-18 mpaBMIbHBIX OTBETOB.

- OneHka «yJ10BJIeTBOPUTEIbHO» — 17-13 npaBUIIbHBIX OTBETOB.

- OleHKa «HEYA0BJIETBOPUTEIbHO» — MeHEE |3 MpaBUIIBHBIX OTBETOB.

Kpurepuu oueHkH goKnaaa:

- OueHka «OTJIMYHO» CTAaBUTCS, €CJIM BBHITIOJIHEHBI BCE TPEOOBAHHS K
HAIMCAHUIO U 3allUTe JIOKIJIaaa: o0o3HaYeHa mpodiemMa 1 000CHOBaHA €€ aKTyallb-
HOCTbh, CJCaH KPAaTKUI aHaliu3 Pa3jU4HbIX TOYEK 3PEHHS HAa paccMaTpUBAEMYIO
po0IeMy U JIOTUYHO U3JI0KEHA COOCTBEHHAS MO3UIIHS, CHOPMYITUPOBAHBI BHIBOIBI,
TE€Ma pPacKphITa MOJHOCTHIO, BhIIEPKAH 00BEM, COOIIO/IEHBI TpeOOBaHHUS K BHEIII-
HeMy 0(pOPMIICHUIO, TaHBI TPABUIIHLHBIC OTBETHI HA TOTIOJHUTEIHHBIC BOIIPOCHI.

- O1eHKa «XOPOIII0Y» CTaBUTCS, €CJIM OCHOBHBIC TPeOOBaHUS K JOKIAIy U
€r0 3aIllMTe BHITIOJIHEHBI, HO TIPH 3TOM JOMYIICHBI HeJA04YETHI. B yacTHOCTH, MMe-
IOTCSI HETOYHOCTH B M3JI0KEHUH MaTepHalla; OTCYTCTBYET JIOTHUYECKasl IOCIIeI0Ba-
TEJIBLHOCTh B CYXICHHUSAX; HE BBIICPKaH 00BEM pedepara; HMEIOTCS YIYIICHHS B
o opMJICHUY; Ha JOTIOJTHATEILHBIC BOTIPOCHI ITPH 3aITUTE JTaHBI HETOJHBIC OTBETHI.

- OueHka «y/J0BJIETBOPUTEIbHO» CTABUTCS, €CIIM UMEIOTCS CYIIECTBEH-
HBIC OTCTYIUICHHUSI OT TPEOOBAaHMI K JIOKJIaay. B yacTHOCTH: TeMa OCBeIleHa JIIITh
YaCTUYHO; JIOMYIIECHBI (PaKTUYECKHUE OMTMOKU B COACPIKAHUU JTOKIIaa WU TIPH OT-
BETE Ha JIOTIOJHUTEIbHBIE BOIIPOCHI; BO BPEMSI 3aITUTHI OTCYTCTBYET BBIBOJI.

- OleHKa «HEYJA0BJIEeTBOPUTEJIbHO» CTAaBUTCS, €CIM TeMa JIOKJIajga He
packpeiTa, OOHAPYKUBAETCS CYIIECTBEHHOE HETIOHUMAHUE MTPOOIIEMBI.
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KDI/ITGDI/II/I OLICHKM 3HAHUM IIpU MPOBEJICHUHN 3a4E€Ta:

OneHka «OTJIMYHO0» BBICTaBIsIETCs 00ydaroniemMycsi, KOTOpblid 00J1aaeT Bee-
CTOPOHHUMHU, CUCTEMAaTU3UPOBAHHBIMU U TITyOOKMMH 3HAHUSIMU MaTepHuaia y4el-
HOU MporpaMMbl, yMEET CBOOOIHO BBITIOJHSTH 3aJaHus, MPEIyCMOTPEHHBIE yue0-
HOM IIPOrpaMMOM, YCBOUJ OCHOBHYIO M O3HAKOMMJICS C JIOMOJHUTEIBHOM JIUTEPA-
TypOH, pEKOMEH0BaHHOM yueOHOM mporpamMmmoid. Kak mpaBuiio, OlieHKa «OTIIMYHOY
BBICTaBJISIETCS O0YyYAIOIIEMYCsl YCBOMBLIEMY B3aUMOCBS3b OCHOBHBIX MTOJIOKEHUH U
NOHATUHN NUCLUMIUIMHBI B UX 3HAYEHHUH ISl PUOOPETAEMOM CIEUaIbHOCTH, IIPO-
SIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B TOHUMAaHUU, U3J0KEHUH U UCIIOJIb30BAHUN
y4eOHOr0 Marepuana, IpaBUIbHO OOOCHOBBIBAIOIIEMY ITPUHATHIE PELICHNUS, BIaje-
IOLIEMY PA3HOCTOPOHHUMU HAaBBIKAMU U IIPUEMAMHU BBIINIOJHEHHS PAKTUYECKHUX pa-
0OT.

OrneHka «XOpoLI0» BBICTABIIAETCA OOyyarouiemMycs, 0OHapy>KUBILIEMY MOJI-
HO€ 3HAaHUE MaTepuana yueOHOW MpOrpamMMmbl, YCHEIIHO BHIIOJIHSIOUIEMY MpEay-
CMOTpPEHHbIE yUeOHO! MpOorpaMMoN 3a/1aHusl, yCBOMBILIEMY MaTepHal OCHOBHOM JIH-
TepaTypbl, pPEKOMEHJOBAaHHON yueOHOU mporpamMMmoii. Kak mpaBuio, oneHka «Xo-
pOILI0» BBICTABISIETCA O0yYaroOUIeMycsl, TOKa3aBIIEMy CUCTEMATU3UPOBAaHHBINA Xa-
pakTep 3HaHWM MO JAUCUUIUIMHE, CHOCOOHOMY K CaMOCTOSITEIbHOMY IOIIOJIHEHUIO
3HAHWI B XO0JI€ JajibHEWIIeld y4eOHON M MpO(PEeCCUOHAIBHON NEATEIbHOCTH, Mpa-
BWJIBHO MPUMEHSIONIEMY TEOPETUUECKHE MOJIOKEHUS NP PEIICHUH MTPAKTUIECKUX
BOIIPOCOB M 3a/1a4, BJIAJCIOIIEMY HEOOXOAUMBIMU HABBIKAMH U MPUEMAMHU BBIIOJI-
HEHUS MPAKTUYECKHUX padoT.

OueHka «yH0BJETBOPUTENbHO» BBICTABISETCA O0ydYaroMIeMycs, KOTOPBIM
MOKa3aJl 3HaHUE OCHOBHOIO MaTepHasia ydeOHOU MporpaMMbl B 00bEME, 10CTATOU-
HOM U HEOOXOJUMBIM ISl JaJIbHEHIIIeH y4eObl U TIPeICTOosIIe paboThl IO CIeIH-
aJIbHOCTH, CIIPAaBUJICS C BBIMOJIHEHUEM 33/1aHUM, TPEyCMOTPEHHBIX Y4eOHO npo-
rpaMMOM, 3HAKOM C OCHOBHOM JIUTEPATYPOd, peKOMEHI0BAHHON Y4eOHOM IIPOrpam-
moii. Kak npaBuiio, orieHKa «y0BJIE€TBOPUTEIBHO» BBICTABIISETCS 00yUaroemMycs,
JOIIyCTUBILIEMY ITOIPEIIHOCTHA B OTBETAX Ha DK3aMEHE WJIM BBIIIOJIHEHUU DK3aMEHa-
LIMOHHBIX 3aJaHuil, HO oOyiajarouieMy HEOOXOAUMBIMU 3HAHUSIMHU TOJ PYKOBOI-
CTBOM IpENoaaBaTess Uil YCTPAaHEHUs 3TUX IOTPEIIHOCTEN, HapyLIAKIEeMy I0-
CJIEI0BATEIbHOCTD B U3JI0)KEHUH y4eOHOTO MaTepraia U UCIIBITHIBAIOIIEMY 3aTPY -
HEHUS MIPH BBIMOJHEHUU MPAKTUYECKUX padoT.

OneHKa «Hey/I0BJIeTBOPUTEIbHO0) BbICTABIISETCS 00yUYaroIIeMycs, He 3HatO-
1IeMy OCHOBHOM 4acTu MaTepHasia yueOHOM MporpaMMbl, 10MyCKAIOIIEMY TPHHIIH-
NUajgbHble OMIMOKHU B BHIMOJHEHUU MPEyCMOTPEHHBIX yueOHOM MporpaMMon 3a/1a-
HUM, HEYBEPEHHO ¢ OOJIBIIUMHU 3aTPYTHEHUSIMU BBITIOJHSIOLIEMY TPAKTUYECKUE pa-
6othl. Kak mpaBuiio, olieHKa «HEYyI0BIETBOPUTEIBHOY» BBICTABIIsIETCS 00ydarole-
Mycsl, KOTOPBIA HE MOKET MPOJOJKUTE 00yUeHHE WM IPUCTYIHUTh K ACSITEIbHOCTU
10 CHEIMAIbHOCTH [0 OKOHYAHUU YHUBEpCcUTETa 0€3 JOMOIHUTENbHBIX 3aHATUH 110
COOTBETCTBYIOUIEN TUCIUILIAHE.
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