[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
Wndopmauua o BragesbLie: [Tpunoxenue |

®UO: COHWW i - - =

TomxkHocTH: pemoNE@%@é EIBOGEABCKOIO X035IUCTBA POCCUHMCKOM ®ENEPAILIUU

[laTta noancaxus: 22.01.29;_5 _1_“6\:11:53

Yhukanohiflii nporpammeent Rt e,
rtE e

i

N Mdene bHO
5236820 e6 1656 0735312 1 par1 € rocyapcreennoe 610keTHoe 00pazoBaTebHOE
e LN 3\ yupexIeHHe
8] H BbiCIIero o6pa3oBaHus

/&) «CapaToBcknii rocy1apcTBeHHbII arpapHbIil YHHBEPCHTET
umenun H.HU. BaBuiosa»

YTBEPXIAIO
33138)1}’2?111? xageapoi
e / Kamsimosa I.H./
«27 » (t«:’"f;/f"’i\‘f—«- 2019 r.

OLHEHOYHBIE MATEPHAJIBI

JIMcuMniaMHa OCHOBBbI HAYYHBIX HCCJIEIOBAHUM
B ATPOMHXEHEPHUH

Hanpasnenue noarorosku  35.03.06 ArpounskeHepus

HanpasnenHocts T . 6
BH IIHH 4 000pya0BaHUSA
(podus) eXHHYEeCKHH CepBHC Ma pya
Kpanudukanus 6
BBIITYCKHHKA SRR
HopMaTUBHBIN CPOK
oOy4deHust 4 rona
®opma obyueHus 3aounas
Kagenpa-pa3paboTunk MaTtemMaTHKa, MEXaHHKA W HHKeHepHas rpaguka

Benymuii npenonaBatens  npodeccop, Iasaos I1.H.

Paspabomuux(u): npogpeccop Ilasnos I1. H. MJ/\

(rmoamucs)

Caparos 2019




Conep:xanue

[lepeuenp KOMIETEHLIMH C YKa3aHHUEM 3TamoB HX (OPMUPOBAHUS B IMPO-
necce ocBoeHM OIIOIL. ... e,
Onncanue nokasaTeney U KpUTEPUEB OLICHUBAHMS KOMIIETEHUMN Ha pas3-
JUYHBIX 3Tanax ux (OPMUPOBAHMS, OTIHCAHUE IIKAT OL[CHUBAHHUS. .. .........
TunoBble KOHTPOJIBHBIE 3aJaHUSI UM UHBIE MaTEpHAJIbl, HEOOXOIUMBbIE IS
OLICHKM 3HaHUM, yMEHUH, HABBIKOB U (MJIM) ONBITA IESITEILHOCTH, XapaKTe-
PU3YIOIIMX 3Tanbl GOPMUPOBAHUS KOMIIETEHIIMM B IIPOLIECCE OCBOEHUS 00-
PA30BATEIIBHOMN IPOTPAMMBDBL. ....c.uuteerurreeireeerteenreeenireeentreesneeessreesseeesreessmeees
Meroauyeckue maTepuaisl, ONPEACIAOINE IPOLEAYPHl OLICHUBAHNS 3HA-
HUM, YMEHUI, HABBIKOB U (WJIM) OIBITA ACATEIBHOCTH, XapaKTEPU3YIOLIUX
ATarbl (POPMUPOBAHUS KOMIIETCHITHM]. .....eeeenerieeeeiiieeeniieeeeiieeeennnreeesnnnreesennns



1. IlepevyeHb KOMIETEHIIMI ¢ YKa3aHUEM 3TANOB UX ()OPMHPOBAHUS B MpoIecce
ocsoenus OITOII

B pesynbrare uzyuenus aucuuiiuHbl « OCHOBBI HAyYHBIX MCCIIEIOBAHUN B arpo-
uH)KeHepun» odyuatoiuecs, B cootBerctBur ¢ ®I'OC BO no HanpaBieHUIO0 MOAT0TOB-
ku 35.03.06 ArpourkeHepusi, yTBEpKACHHOTO MpruKazoM MuHHCTEpCcTBa 00pa30BaHUs
u Hayku P® ot 23.08.2017 r. Ne 813, bopmupytot cienyromye KOMIETEHIINN, YKa3aH-
HbIe B Tabnuie 1.

Tabmumna 1

(I)OpMI/IIJOBaHI/Ie KOMHeTeHIII/Iﬁ B IIpouecce H3yIeHusi TUCIUIIJINHBI

«OCHOBBI HAaYYHbIX I/ICCJICI[OBaHI/Iﬁ B arPOMHKCHEPHUN

Komnierenuus Nunukaropst | Otansl op- | Buner | Onenounsie
Kon Haumeno- JOCTHKECHUSI | MUPOBAHUS | 3aHATHU cpeacrTsa
BaHUE KOMIIETEH- KOMIIETEH- TUTSt JUTS1 OLICHKH
105051 Uy B ipo- | popmu- YPOBHS
1ecce oc- | poBaHus | chOpMHUPO-
BOCHUS KOMIIE- BaHHOCTH
OIIOII (rox) | TeHIUU | KOMIETEH-
015051
1 2 3 5 6 7
OIIK-5 | ctocoben NI-1onk.s 4 Jlexuuu, | Pedepar, co-
y4aCTBOBATh| y4aCTBYET B npakTu- | OecenoBa-
B IPOBEJIE- | IPOBEACHUH YECKHe | HHE, THIO-
HUHU dKCIIE- | AKCIIEPUMEH- 3aHATHS | BOM pacyer
PUMEHTAJIb- | TaJIbHBIX UC-
HBIX UCCIIEe- | CJICIOBAHUN B
JOBAHUN B | COOTBETCTBUU
npodeccuo- | ¢ HapaBICH-
HaJIbHOM HOCTBIO IIPO-
NesATeNbHO- | (heccuoHab-
CTU HOU JIEATENb-
HOCTH
[Ipumeyanue:

Kommnerenmmst OIIK-5 - takke popmupyercs B xome OCBOeHUS AUCHUIUIHMHBI CTaTh-
CTHUUYECKHUE METOJbl OOpa0OTKU JAaHHBIX B arpOMH)KEHEPHH, a TAaKXKE B XOJI€ IMPOXOXKIe-
HUSI O3HAKOMUTEJIBHOW MPAKTUKU (B TOM YHUCJIE MOJyYEHUE NEPBUYHBIX HABBIKOB Hay4-
HO-HCCIIE0BATENbCKOM paboThl), MPEAAUIIIOMHON MPAKTUKU U TIPU BBIOJIHEHUH U 3a-
[IUTE BBIMTYCKHON KBATU(PUKALIMOHHON paOOTHI.



2. Onucanue nmoka3areJieid 1 KPpUTEpUeB OLIEHNBAHUS KOMIIETEHIIH I
Ha Pa3IMYHBIX dTanax ux GopMupoBaHHs, ONMUCAHNE KA OLlCHUBAHUS

HepequL OLCHOYHBLIX MaTe€pHuaJIoB

Tabmura 2

Ne | HaumenoBanue oue- KpaTkas xapakrepucTuka IIpencrasnenue oue-
1/ | HOYHOrO MaTepuala OLICHOYHOTO MaTepuaia HOYHOro cpeactsa B OM
MPOJIYKT CaMOCTOSITENILHOM paboThl CTYJEHTA,
MIPEACTABIISIONIUNA CO00M KpaTKoe M3JI0KEHHE B
MHUCbMEHHOM BHJE MOJYYEHHBIX PE3YJIbTATOB
1 TEOPETHYECKOr0 aHaJn3a ONPEIEICHHON Hayd-
. pedepar o " TeMbI pedepaToB
HOW (Yy4eOHO - HCCIIeZIOBATENILCKOM) TEMBI, TIe
aBTOp PacKpbIBAE€T CYyTh HCCIEIyeMON Mpooie-
MbI, IPUBOJUT PA3JIMYHbIE TOUKU 3PEHHUS, A TAK-
e COOCTBEHHbIE B3IJISI/IbI HA HEe
CPEACTBO KOHTPOJISI, OPraHU30BAaHHOE KaK CIICIU-
anbHas Oecesia MeJarorndeckoro paboTHUKA C BOITPOCHI IO TEMaM
00y4JarmMMHUCs Ha TEMBI, CBSI3aHHBIC C U3ydae- WCLIUIUIUHBL: TIepe-
2. cobecenoBaHne Yot . ’ . v AHEH b
MOM AUCHUIUIMHOW U PACCUMTAHHOW HA BBISICHE- | YEHb BONPOCOB JJIA
HUEe 00beMa 3HaHHI 00yJaroIIerocs Mo onpene- | YCTHOTO ompoca
JICHHOMY pa3Jieny, TeMe, IpobiemMe H T.11.
COBMECTHAsI JACATEIBHOCTh TPYIIBI 00ydaro-
IIUXCS U MEeIaroruueckoro paboTHUKA C IEJbI0
pemeHuss y9eOHBIX M MPOQPECCHOHATBLHO OpH-
3. | Tunosoii pacuer CHTUPOBAHHBIX 3a1a4 IyTEM MOJECIMPOBaHMs | TUIIOBOM pacyer
pearbHOil MPOOJIEMHONW CUTyaIllMd, TO3BOJISACT
OLICHUBAaTh YMEHHUE AaHAIM3UPOBATH W pEUIATh
TUMMYHBIE TPOECCHOHATBHBIE 3aa41
IIporpaMma oueHMBAHUSI KOHTPOJMPYEMON TUCHMILTTHHBI
Tabauma 3
Ne KonTponupyemsie pa3aensl Koxa konTponupyemoit kom-| HaumeHnoBanue oneHou-
n/m (TeMBbI TUCUUIUIMHBI) MEeTeHIMU (UJIU €€ YacTH) HOT'O CpeICTBa
1 OO0111as1 METOIOMNOTHsT HAyYHBIX FICCIIEIOBAHHIA OIIK-5 Pedepat/cobecenoBanue
WJIbI HAYYIHBIX MCCIICIIOBAHHIA. - edepar/cobecenoBanue
2 B yIHE OIIK-5 Pedepat/cob
IICHAYYHBIC METO/IbI HCCIICIOBAHHS - edepar/cobecenoBanue
3 06 y OIlIK-5 Pedepar/cobd
4 DKCIIEPUMEHT U IKCIIEPUMEHTAJIbHBIC HC- OLTK-5 TumnoBoii pacuet/ cobece-
CIICIOBAHHUSI. JOBaHUE
TurmoBoii pacuer/ cobece-
5 OCHOBBI IaHUPOBAHUA HKCIIEPUMEHTA. OIIK-5 p
JOBaHUE
6 OO0paboTka U aHaTu3 pPe3yabTaTOB IKCIIe- OTIK-5 Tumnosoii pacuet/ cobece-
PUMEHTAJIBHBIX UCCIICIOBAHUIA. JOBaHUE
[IpakTiyeckoe MPUMEHEHUE Pe3yJIbTaTOB Ha-
7 P P pesy OIIK-5 Pedepar/cobecemoBanue
YUHBIX HCCIenoBanuil. HaydHble cTaThu.
CoBpemeHHbIe TIPOOIEMBI HAYKH B arpovH-
8 P P Y P OIIK-5 Pedepat/cobecenoBanue
KEHEPHH.




Onucanue nmokaszarejied U KPpUTEpUeB OLCHUBAHUSA KOMIICTCHIIUN 10 AMCUMUIIJINHE
«OCHOBBI HAYYHBIX UCCJICIOBAHUN B aTPOMHKEHEPUID> HA PA3JIMYHBIX 3TaNax ux
¢dopmupoBanusi, ONMcaHUE HIKAJ OLEHUBAHMS

Tabnuna 4
Kon xomme- | MuaukaTops [Tokaszarenu u KpUTEPHUH OIICHUBAHMSI PE3YJIHTATOB O0yUCHUS
TEHIUH, JOCTYDKEHMST | HUKE MOPOTOBO- MOPOTOBBIA | MPOJBUHYTHIM | BBICOKHI YpoO-
JTalbl OC- | KOMIIETEHLUN r'o ypOBHS YPOBEHb YPOBEHB (XO- | BEHb (OTINYHO)
BOCHUS KOM- (HEYTOBIETBO- (ynoBneTBo- potio)
METECHUUHU PUTEIBHO) PUTENBHO)

1 2 3 4 5 6
OIIK-5, W-1omnk.s — oOydaromuiicss He | 00ydJaromuiics | o0ydaroluiics | 00yJaronuiics
4 ron y4acTBYeT B | 3HAET 3HAYHUTEIb- | JEMOHCTPHUPYET IEMOHCTPUPYET| NEMOHCTPUPYET

MIPOBEICHUU HOM YacTH MMpO- | 3HAaHUA TOJBKO | 3HAHUE COBpE- | 3HAHHE COBpe-
OKCIIEPUMEH- | TPAMMHOTO MaTe- | OCHOBHBIX TO- | MEHHBIX METO- | MEHHBIX METO-
TalIbHBIX  HC- |pHAaJIa, TUIOXO OPHU-| JIO)KEHUU CO- | JMK DKCHEpU- | UK dKCIEpH-
CIIEIOBAaHUI B | GHTUPYETCS B CO- | BPEMEHHBIX | MEHTAJIbHBIX | MEHTAJIbHBIX HC-
COOTBETCTBUHM | BPEMEHHBIX METO- | METOJIMK JKC- [MCCIIEJOBAaHUM B| CIIEJOBAaHUI B
C HampaBlIeH- | JUKaX DKCIEpU- | MEPUMEHTANb- | arpOMH)KECHE- | arpOMHKEHEPUH,
HOCTBIO  TPO- | MEHTAJIbHBIX UC- | HBIX UCCIENO- | pUH, IJITAHUPO- | TNIAHUPOBAHUE U
(beccuonanb- CJICZIOBAaHUI B ar- | BaHUU B arpo- |BaHMA NpoBese-| 00paboTKy pe-
HOM JesiTeNb- | POMH)KEHEPUH; | MH)KEHEPUH, HO| HUA U 00paboT-| 3yJbTaTOB JKC-
HOCTH JIOIYCKAaET CyIe- | He 3HACT JIeTa- KU Pe3yJIbTaTOB| IEPUMEHTOB;

CTBEHHBIE OIIMOKH
IIPU UX UCIIOIB30-

BaHHUU

JIeH, TOMyCKaeT
HCTOYHOCTHU B
hopmyupoB-
Kax, HapyIIaeT

JIOTUYECKYTO
IoclIeJ0Ba-
TENHHOCTh

DKCIICPUMEHTOB;
HE JOIyCKaeT
CYIIECTBEHHBIX
HETOYHOCTEH

MPaKTUKH MPH-
MEHEHUS MaTe-
puana, ucyepIbl-
BaroIIe M MocJje-
JIOBaTEIbHO,
YETKO U JJOTUIHO
n3JIaraeT Marte-
puai, He 3a-
TPYAHSIETCS C
OTBETOM MPU
BUJIOM3MCHCHUHU
3aJaHuu

3. TunoBble KOHTPOJIbLHBbIE 32IaHUS UJIM UHbIE MaTePUAJIbl, HE00X0AUMBIE IS
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepPU3YIOIIUX 3TANbl OPMHUPOBAHUS KOMIIETEHIUI B MIpo1ecce 0CBOCHUSA

. Teopema ITudaropa.

. Teopema cuHYyCOB.
. Teopema KOCHHYCOB.

o0pa3oBaTe/IbHOI MPOTrPAMMBI

3.1. BxogHoii KOHTPOJIb

IIpumepHBIN epeyeHb BONPOCOB

. llonsarue quddepennnana.
. IlepBbii 3ak0oH HproTOHA.

1
2
3
4. IlonsiTue uHTErpana.
5
6
7

. Bropoii 3akoH HproToHa.




8. Tperuit 3axkoH HproToHa.
9. Cuna tpenus.

10.
1.
12.
13.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

NMnysibe CHIIBL.

MOIIHOCTS.

CKOpOCTb U YCKOPEHHE.

Cuiibl 1 peakuuu.

VYrioBasi CKOpOCTh U YTJIOBOE YCKOPEHHUE.

YpaBHEHUE ABUKEHUSI MATEPUATIBHON TOUYKH.

Coenunenus aetaneit mamuH. Kitaccudukanuys v 061acTh IPUMEHEHUS.
Mexannueckue niepeaadn. Knaccudukarus u o01mas XxapakTepucTrKa.
Banel 1 ocu. KOHCTpyKIIMM 1 OCHOBBI pacuera.

[ToAMMITHUKY CKOJIBKEHUS. Y CTPOMCTBO U OCHOBBI pAcyeTa.
[Toxmmmanku kauenus. Knaccuduxarus n o603HaueHUe.
[Togmmnuuku kauenus. Pacuet u BbIOOp.

JlnHaMU4YEeCKHI aHaIU3 ABUKEHUSI MATEPUAIIbHOM TOYKH.
WuTterpupoanue auddepeHnaaIsHOT0 YPAaBHCHUS IBHKCHHUS.
MeTto1 HaMMEHBIINX KBAIPATOB.

Pe3bOoBble coennnenus. Knaccudukanus 1 OCHOBHbIE BUBI pacuera.
CapHble coenuHeHus. Buabl u pacuer.

Kunematuueckue napaMeTpsl nepeaad.

3yOuareie iepeaadm.

UepBsiuHble nIepeiayn.

I{enHble nepenauu.

PeMenHnbie nepenaun.

3.2. Pedeparnl

Pedepar oO6vemom 10 — 30 cTpanuir coctout u3 0GOPMIICHHBIX MO yCTaHOBJICH-
HbIM nipaBuiiaMm 1 HopMatuBaM ['OCT 2-105-95 cienyromux CTpyKTYpPHBIX 3JIEMEHTOB:

* TUTYJIbHOTO JIUCTA;

* OIJIABJICHMUS;

* BBEJICHUS;

* OCHOBHOTI'O TEKCTa;

* 3aKJIFOUCHUS,;

* KJIFOYEBBIX MMOHSATUH;

" TECTQ;

» OuOMorpaduIECcKoro CIMcKa;

= IPUJIOKEHHS .

[Tpu popmMupoBaHUM CTPYKTYPHBIX JIEMEHTOB pedepara He0OOXO0AUMO COOI0ATh
clenyrolure nmpaBuia.

Ha tutyiabHOM JUCTE, HAapsAAy € OOLIENPUHATHIMU PEKBU3UTAMH, YKa3bIBACTCS Ha-
3BaHUE JUCHUIUIMHBI, a TAK’K€ HOMEP U HAMMEHOBAaHUE pa3jiesa, ONpPEeesOnEero TeMy

pedepara.

1 o
HpHJIO)KeHI/Ie COACPKUT MOOIIOJIHHUTCIIBHBIC MATCPHAJIbl, 3aI'POMOXKIAIOINIMEC OCHOBHOHU
TCKCT, U HC ABJISICTCA 00s3aTeIILHBIM.
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OrnaBieHne MOMEIIAETCs Ha BTOPOM JIUCTE M (OPMUPYETCS B TEKCTOBOM peakK-
o 2
Tope Word komanaoii MeHto: BeraBka — Cepuika — OriiaBlieHHE U yKa3aTellu. . .
Bo BBezneHnn oTMEUaeTcsl akTyalbHOCTh TEMBL, POPMYJIUpPYETCs LeNb paboThl, Ie-

PCUNUCIIAIOTCA 3alda4i, pCIHICHUC KOTOPLBIX ITO3BOJIACT JOCTUTHYTh YKa3aHHOI\/JI Ocau.

OcHOBHOM TEeKCT 0OpMIIsIeTCS KaK COCTaBHAsl YacTh pa3jiesia JUCHUIUIMHBI U CO-
CTOUT M3 IIOJIPA3/ICJIOB, MYHKTOB W IIOJIYHKTOB, Ha3BaHHUS KOTOPBIX MMEKT MHOTO-
YPOBHEBYIO HYMEPALHUIO.

KintoueBbie NOHATHS, pACKPBIBAOIINE CMBICII OCHOBHOTO TEKCTAa U HCHOJIb3YEMbIE
JUTSL 3aKPETUICHUST MaTepralia M CaMOIIPOBEPKH, TIEPEUUCIISIIOTCS B ajl()aBUTHOM TOPSIJI-
Ke€.

TecT cOCTOUT U3 TECTOBBIX 3aIaHUHN, KOTOPbIE MOTYT OBITh Pa3IMUHON (DOPMBI:

* 33JIJaHUE 3aKPBITON (HOPMBI, COICPKUT BapUAHThI TOTOBBIX OTBETOB, U3 KOTOPBIX

HY>KHO BBIOpATh OJTHO MJIM HECKOJBKO MPABUIIbHBIX;
* 3aJIJaHUE OTKPBITOH (POPMBI KOHCTPYHPYETCS B BUJE YTBEPKIACHUS, PSIJIOM C KO-
TOPBIM T'OTOBBIE OTBETHI C BLIOOPOM HE TIPUBOIATCS;

*33J]aHAC Ha YCTAHOBJICHHE COOTBETCTBHS TpeOyeT IMOCTaBUTh B COOTBETCTBHUE

3JIEMEHTaM OJIHOTO MHO’KECTBA AJIEMEHTBI IPYTOro MHOKECTBA;

* 33/IaHUE HA YCTAHOBJICHUE MPAaBUJILHOM MTOCIECI0BATEIILHOCTH JICMCTBUI WU CJIOB

B ONPEICITCHUAX.

TecToBble 3aaHUs JOJKHBI OBITH COAECPKATEIbHBIMHU, PA3JIMYHBIMU IO TPYIHO-
CTH, YETKO W SICHO c(opmMynmnpoBaHHBIMH. KOIWYECTBO TECTOBBIX 3aJaHUI JTOJKHO
OBITh HE MEHEe JBAANATH. TecT JOKEH OXBaThIBaTh BECh Marepuain pedepara U 1Mo-
3BOJISITh IPOU3BOJAUTH MIPOBEPKY CTETIEHU €r0 YCBOCHMUS.

3aKII0oueHUE COACPIKUT BBIBOJbI M UTOTOBBIC PE3YJIbTAThI IO TeMe paboThl. B aToM
YaCTH M3JIararoTCs MOJyYEHHbBIE UTOTHU U UX COOTHOIIEHUE C OOIIEH 1EIbI0 U KOHKPET-
HBIMU 3a/1a4aMH, IOCTABJICHHBIMU U C(POPMYTUPOBAHHBIMU BO BBEJICHUH.

bubnuorpaduyueckuii ciucok cocTouT U3 5 — 10 HaMMEHOBaHUN M BKJIIOYAET HOP-
MAaTUBHbBIEC aKTbhl, KHUTH, IEPUOANYECKUE U3aHUsl, IHTEpHET — HCTOYHHUKH, HA KOTOPbIE
B TeKCTe pedepaTa UMEIOTCSA CCBUIKM B BHJIE HOMEpa MCTOYHHMKA B KBAJPATHBIX CKOO-
Kax. Mcrmonap3yroTes Cleayronue Croco0bl MOCTPpOeHUs OMOInorpaduaecKux CIruCKOB:
an(aBUTHBIN, XPOHOJIOTUYECKUHN, CHCTEMATHUECKHUI WU TOCIIEA0BATEIbHbBIN (B TTOPSII-
K€ IIEPBOr0 YIOMUHAHUS IMyOJIUKAIIUN B TEKCTE).

Tabmua 5
Tembl pedeparoB, pekOMeHAyeMble K HANIMCAHUIO P U3YYCHUU JUCUUIIIIMHbI
«OCHOBBI HAYYHBIX UCCICAOBAHMH B arPOUHKEHEPUN»

Ne m/m Tewmsl pedpepaTon
1 2
1. Bepyire yuyeHble B arpOMHKEHEPHH.
2. Ponbs Hayky B arponHXeHEepUH
3. Habnronenue, onbIT, SKCIIEPUMEHT.
4. Teopus u pakTUKa B HAYYHBIX HCCIIETOBAHUAX
5. Knaccudukanus u ee poib B HAYYHBIX HCCICTOBAHUSIX
6. TeopeTnyeckue ucCIeI0BaHusl — AITOPUTM U PE3YJIbTAThI

2 .
Bce npuBeeHHbIE KOMaH/IbI IEUCTBUTEIBHBI 1J11 TEKCTOBOTO peaakTopa Word 2007.
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Ne n/n Tewmsl pedpepaToB

1 2
7. MeToanka nmpoBeIeHHsI 1a00PAaTOPHBIX OIBITOB
8 Mertoauka 1moyieBoro ornbIta
0. Ilnan skcniepuMenTa

10. | O6paboTKa pe3yabTaTOB OIBITOB

11. | CXoauMOCTh TEOPUH U IKCIIEPUMEHTA

12. | M300peTeHust U maTeHThI, UX 3HAYEHUE JJI HAYYHBIX UCCIICTOBAHUM
13. | IlyGnukanus u anpobanus pe3yJibTaToB UCCIeI0BaHUN
14. | Odopmuenune HaydyHBIX padboOT

15. | Jloknanabl M npe3eHTaluu

16. | Hayunas HOBU3Ha.

17. | BHenpeHue pe3ynbTaTOB MCCIECIOBAHNN B IPOU3BOJICTBO
18. | TexHHKO-?KOHOMHYECKOE 00OCHOBaHUE HCCIIeI0BaHUN
19. | DMnupudeckoe U JOTMYEeCKOe B HAyKe

20. | I'mnote3a U ee poJsib B HAYYHBIX UCCIIEJOBAHMSIX

dopmanbHbie TpeOOBaHUS K TEKCTY pedepaTa OnpenesstoTcs: 3HAaUCHUSIMU T1apa-
METpPOB, yCTaHaBIMBaeMbIX B nmporpamMmme Word.

IlapameTpsl cTpanuubl. //o4: BepxHee —2 cM, HUKHEE —2 CM, JIEBOE —3 CM, Mpa-
Boe — 1,5 cM. Pasmep 6ymaeu — A4, mmpuna — 21 cm, Beicota — 29,7 cM.

®opmar. llpu¢m — TimesNewRoman, kerns' — 14.

A03an. Buipasnusanue — nio mupune. Omemyn: cinesa — 0 cm, cripaBa — 0 cm, nep-
sasi cmpoka Ha 1 cM. Uumepean: nepen — 0 0., nociie — 0 1T., MEXTyCTPOUHBIN — OJIU-
HApHBIN.

Cnmcok MapKHpOBAHHBIM, HYMEPOBAaHHBIA WM MHOTOYPOBHEBBIN. [lonoowcenue
Mapkepa uiu Homepa: 1o JIeBoMy Kkpato Ha 1 cM. [lonoowcenue mexcma: Tabynsuus mo-
cine — 1 cm, orctyn — 1,4 cm.

Homepa crpanuu. //onodxcenue — BHU3Y CTPAHUIIBI, 8bIpAGHUBAHUE — OT LIEHTPA,
kerab — 13. Ha TuTynbHOM nHcTe HOMEpP HE npocTasiisiercs. Hymepanus HauMHaeTcs co
CTpaHULbI OTJIABJICHHS C HOMEpa 2.

3aroJIOBKH TI€YATAOTCS MO IEHTPY MOIYXHPHBIM mpudToM O€3 MEepeHOCOB U
TOYKHM Ha KoHLe. HazBanue paszena — Bce nponucHeie. Hazpanus nogpaszaena, MyHKTOB
U TOJIMYHKTOB — CTpOUHbIe. OTCTYIIBI CBEPXY M CHU3Y Ha3BaHMS 3arojioBKa — 2 MHTEP-
Basna. JIys u3MeHeHus ypOBHEM 3aroJioBKOB UCMOJb3yeTcst komanaa Bua — CTpykrypa u
BBITIOJTHSIOTCS YCTAHOBKU: HA36aHue paszoeia — YPOBEHb 1; Hazeauue noodpazoena —
YPOBEHb 2; Ha36aHue nyHKma — ypoBeHb 3; Hazsanue noonynkma — ypoBeHb 4. Hyme-
pauust 3aroJIoBKOB MHOIOYpPOBHEBasI.

Nanwoctpanuu. PucyHku B TekcTe pasmeniarorcs Oiuke K nepBor cebuike. [loa-
pPUCYHOUYHBIE IOANKUCH HabuparoTcs kerjiaem 13, 0e3 Touku Ha KoHie noanucu. Hymepa-
1S WUTIOCTPALIMA Opa3/ieibHas U COCTOUT U3 HOMEpA pa3ziesia U MOPSIAKOBOrO HOMEpa
WUTIOCTPALUY, Pa3leeHHbIX TouKoM (Hampumep, Puc.2.11). [loanuck k wimocTpanuu
MOXET COAEPIKATh IKcnauxayuro (pacinppoBKy YCIOBHBIX 0003HAUYECHU).

IIpumep.

Pucynok 2.11.IIpumepsl KIEMMOBBIX COSUHEHUN

'Kermb— BbicoTa mpudta B myHKTax. IIyHKT paBen0,375 M.
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Tabauubl. 3arojioBKM U TEKCT TabnuI — Keriab 12.HymepalmoHHbIN 3arojioBOK ¢
nopasjiefibHON HyMeparuei (Hampumep, Tabmuma 1.2) pacnosaraeTcsi 1Mo mpaBoOMy
Kparo. TemaTudeckuii 3aroJioBok (Ha3BaHUE TAOJMIIBI) pa3MENIaeTCs Mo HyMepPalMOHHBIM
3aroJIOBKOM, TIOJYXHPHBIM, TI0 LIEHTPY. 3arojIOBKH Tpad MedaTaroTcsi TOPU3OHTAIBHO U
IUIITYTCS B UMEHUTEIILHOM TaJIeKe SIUHCTBEHHOTO YUClia 0€3 COKpAIEHHs CJIOB, KPOME
OOMIETIPUHSTHIX. MHOKXECTBEHHOE YHUCIIO MCTIONB3YETCSI TOJIBKO TOT/A, KOTJa CPEAn TEK-
CTOBBIX MOKa3atesel rpadbl ecTh CTOSIIME BO MHOKECTBEHHOM umcie. B pabore Bce Tab-
JUITBI JOJKHBI UMETh Ha3BaHHE WJIM Bce ObITh 0e3 HazBaHUs. CHOCKM M MIPUMEYaHUS K
Ta0IuIEe pacnoyiararoT o TabauLeH.

@opmyabl HaOMPAIOT KypcHUBOM. PexkoMeHayeTcsi HMCIoJIb30BaHUE pelaKTopa
dbopmyn Microsoft Equation 3.0, 3arpyxaemoro komanaor Word: BctaBka — OOBEKT. ..
— Coznanue — Microsoft Equation 3.0. Hymepauus ¢popmyn nopasaenbHasi, o IpaBoMy
Kpato, B KpyIrJiblx ckoOkax. [locnenoBarenbHOCTh pacimu@poBKU 0003HAYECHUN BETUINH
JIOJI’KHA COOTBETCTBOBATH IMOCJIEAOBATEIILHOCTH PACIOJIOKEHUSI dTUX O00O3HAUYCHHU B
dbopmyie.

[Ipumep

2T

F, = [7j2 +F, (2.1)

rjae 71— KpyTaiuii MOMEHT TiepefaBaeMblil coenunenneM, Hm; d — nnaMerp KOHTaKTHOU
IIOBEPXHOCTH, M; F,—0CeBas CHJIa, ACUCTBYIOIIAS HA KIIEMMOBOE coeauHenue, H.
Hecnoxupie (hopMyibl MOXKHO pacrojarath BHyTpY TEKCTa, HaOupasi Apoou depes
KOCy10 apobHyto uepty (P,=1/N).
JInteparypa. [lepeueHb HCTOUHUKOB, NTEPBasi CTPOKA € a03aLHBIM OTCTYIOM 1 cM,
nocieayolIme — 6e3 adzara.

3.3 CobecenoBanme
Tembl u Bonpocsl coOece0BaHUs YCTAaHABIMBAIOTCS B COOTBETCTBUU € paboueit

IIPOrpaMMON TUCLUMIUIMHBI U IIPOIPAMMOM OLICHUBAHUSA JUCLUILIAHBI.

Bompockh! miis coGecenoBanms.
Knaccudukanus HaydyHBIX UCCIICIOBAHUM.
OO1eHayYHbIE METObI UCCIIEA0OBAHMIA.
AKTYyaJIbHOCTh HAyUYHBIX UCCIIEOBaHUM.
Oralibl HayYHO-HCCIIEI0BATENbCKON pabOTHI.
Hcrounnku HayuyHOU MHGOpMAaIMKU. AHAIIW3 CYLIECTBYIOLIUX HCCIEIOBAaHUM.
KOHCTPYKIIMOHHO-TEXHOJIOTUYECKAsl CXEMA MAIIMHBI.
[IpoGnema. Ilousarue u poib.
Kpurepun 3heKTUBHOCTH HAYYHBIX UCCIIEIOBAHUA.
['unote3a, BBIABMKEHUE U TIOATBEPKICHUE.
Cucrema KaTeropuii ¥ NMOHSATUM HAYYHOU PabOTHI.
MBICIUTENBHO-JIOTHYECKUE METOABI UCCIICIOBAHUS.
HopmaTtuBHBIE TOKYMEHTBI, PEIVIAMEHTUPYIOIIHAE HAYUYHYIO 1EATEIbHOCTD.
Hayunas HoBu3Ha. OTiIMYMe TEXHUYECKON U HAYYHOW HOBHU3HBI.
OcoOEHHOCTH HAayUYHBIX UCCIEAOBAaHUI B arPOMHKEHEPHUH.
Teopernueckne ncciie10BaHNus B arpPOMHKECHEPHUH.
HayuHnble runoTrespl, IOCTAHOBKA LIEJIEW U 3a1a4l HAYYHOTO UCCIEIOBAHUS.
Pa3zHOBUIHOCTH HAYYHOTO IIOUCKA.
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18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.

58.

Metoael Hay4HOr0 NO3HaHuA. JIornueckne 3aKOHbI M UX IPUMEHEHHE.
Jlornueckue npaBuiia apryMeHTalNH.

MeTtobl 1 METOAOJIOTUH HAYYHBIX UCCIEAOBAHUM.

TexHOoJIOrHs 1 MalluHa.

Bb160p HampaBieHUs: HAyYHOT'O UCCIIET0BAHMSL.

Crarudeckuii, KHHEMaTHUYE€CKUN TMHAMUYECKUM aHaIu3 paboThl.
Teopernyeckoe 000CHOBaHUE TAPAMETPOB PabOYMX OPraHOB HOBOI Ma-
LIVHBI.

[Ty6nukaius pe3ysbTaToOB HAy4YHbBIX UCCIIEIOBAaHUM.

TeopeTndeckne U DKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS.

O0paboTka 1 aHaJIU3 PE3yJIbTaTOB SKCIEPUMEHTAIBHBIX UCCIIEIOBAaHUI.
['padrueckure METOIBI HCCIIETOBAaHUM.

Tuns! u 3agaun 3xcnepuMenTa. [IporpamMmma u MeToAMKa SKCIIEPUMEHTA.
[InanupoBanue s3xkcepuMeHTa. OCHOBHBIE 3JIEMEHTHI I1aHA SKCIIEPUMEHTA.
[ToneBble 1 1abOpaTOPHBIE IKCTIEPUMEHTATIBHBIE UCCIICIOBAHUSL.
OO0opynoBaHue 1Jisl MPOBEACHUS SKCIIEPUMEHTOB.

O6paboTka U aHaIU3 pe3yJIbTaTOB YKCIIEPUMEHTATBHBIX UCCIICIOBAHUM.
Odopmienue pe3ybTaToB HAYYHOU PaOOTHI.

OnyOnukoBaHWe pe3yJbTaTOB HAYYHBIX HCCIEIOBAHUA B BHJI€ CTaThH,
JIOKJIaJa, OTYETA.

OO1muii 1IaH U3I0KEHUsI HAYYHOU paboThI.

PerpeccnonHbIil aHAIN3.

IIpocTbie 3aBUCUMOCTH.

[TaTenTHbIe Hccnen0BaHus. 3asBKa Ha MIPEANOIaracMoe n300peTeHue.
N3o0perenus, mojie3HbIC MOJICIIN

OnHodakTOpHBIE IKCITEPUMEHTHI

MeTonbl 1 METOIMKH HCCIIEA0OBAHUM.

Cucrema ManvH, paboure opraibl 1 TpeOOBaHUS K HUM

['padpuueckuit maTepuan 3asiBKM Ha U300pETEHHE.

Oco0eHHOCTH TOATOTOBKHU pedepaToB, JOKIAI0B.

[ToaroToBKa M 3a1uTa KypcoBbIX padOT, TUIIJIOMHBIX padoT.
Conepxanue, CTpyKTypa, CTHIb IEMOHCTPALIMOHHOIO MaTepurasa
Kpurepun ontumuzaiuu B arpOMHXEHEPHOI HAyKe.

OCHOBHbIE HaNPaBJIEHHSI UCCIIEIOBAHUI B arPOMHKEHEHEPUH.

OcoOeHHOCTH CeNTbCKOX03IUCTBEHHBIX MAaTEPHAJIOB.

Pacuer ommnbok usmepenuit. OnpeeseHne MaTeMaTHyeCcKOro OXKUIaHUS.
Onucanue pe3ysIbTaTOB MaTeMAaTHYECKUMU 3aBUCUMOCTAMH. [locTpoeHune
rpaduecKux 3aBUCUMOCTEH.

DKCHEpUMEHTAIBHBIE UCCIIEA0BAHNS, TUIIBI U 331a41 SKCIIEPUMEHTA.
IIporpamma 1 meToauka skcriepumenTa. 1 nan skecriepumenra.

[ToneBble 1 1abOpaTOPHBIE IKCTIEPUMEHTATIBHBIE UCCIICIOBAHUSL.
O0opynoBanue /i NPOBEACHUS SKCIIEPUMEHTOB.

O6paboTka M aHaNIM3 PE3yJbTATOB IKCIEPUMEHTAIBHBIX HCCIEIOBAHUM.
[TocTpoenue rpaduueckoro marepuana

IToHsATHE TEXHUYECKON U HAYYHOU HOBU3HBI.
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3.4 TunoBble pac4eTsbl
TeMaTuka TUMIOBBIX PACUETOB YCTAHABIMBAETCA B COOTBETCTBUU C pabouei mpo-
rpaMMOM JUCUUIUIMHBIL. TUIIOBBIE pacdeThl BBITOIHAKOTCS 110 30 BapuaHTaMm.
IIpumep THIIOBOIO pacyera
Pacuer kiimHOpEMEHHOM TIepe1aun
3amanme: PaccuuTtarh U CIpOEKTUPOBATH KIMHOPEMEHHYIO Iepeaady (pUCyHoK 1).
HcxoaHble JaHHbBIE:
— MOIIHOCTh U KPYTAIIUA MOMEHT Ha BEAyIIEeM Bajly KIMHOPEMEHHOW Mepenaydu
P, =6,82 xBt; T;=45,09HMm;
— yrIoBasi CKOPOCTh Ha BeAyIeM Bamy m=151,24 ¢';
— IepelaTO4YHOE OTHOIIIEHHWE pEeMEHHOU nepeaayu i1=2,7.
— 0060poTHI Beaymero mkusa n;=1455 mun’

Pucynok 1 - Cxema KIMHOpEMEHHOU Tlepe1aun

Pacyer KIMHOpEeMEeHHOU NepeIaym:

[IpunsiTas uHAeKcanusl napamerpoB: l- Beaymuid (Mamblif) IIKUB; 2 — BEIOMBIi
LIKUB.

Tur peMHsl OIpenessoT 0 HOMOTpaMMe € YYE€TOM YacTOThI BPALEHHs BEAYILIETO
IIKMBA U MlepeaBaeMoil nepenayeii MOIHOCTH (puc. 2).

Tur pemMHs 10 HOMOrpaMme IpuHUMaem «by.

JunameTp Beaymiero (MEHBIIETO) MKUBa d}, MM:

d1=(38...42)3/T, =(38...42)3/45,09 135,28...149,52 Mmm

OxonuatenpHO BeiOUpaeMd;= 140 mm u3 crangaptaoro psiaa mo FOCT 1284.3-80, Ho He
MEHEe MUHUMAJILHOTO, YKa3aHHOro B Tabin. 1. HoMuHanbHas MONIHOCTH MHepeaaBaeMasi
oJHUM peMHeM cocTaBuT Py=3,21 kBr.

OKpy>KHasi CKOPOCTh PEMHS U, M/C:

v = 0,d,/210°< [v]; v =151,21x140/2000= 10,59 m/c < 20 m/c

riae [v] — nomyckaeMas OKpy>kKHasi CKOPOCTb PeMHS (ONpeAeNtoT Mo Tadl. 2).
Jlnst pemust Tumna «b» momyckaemast ckopocTs peMHs [v] = 20 m/c.
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Pucynok 2 - Homorpamma onpeneneHust TpeOyeMoro Ce4eHus peMHsI
Tabmuma 1
HOpMaJ'IbHaﬂ MOIIHOCTDH P(), KBT nepeaxapaemMasi OAHUM KJIHHOBBIM PEMHEM
(mo I'OCT 1284.3-80, Bb10OpKa)

-1
Ceuenue YacToTa BpamieHus 7, MUH

pemus (- | dj,

Ha L, MM) MM i 400 800 950 1200 1450 1600 2000
1 2 3 4 5 6 7 8 9 10
0O (1320) 1,2 | 0,22 0,39 0,45 0,54 0,63 0,69 0,82

(400...2500) | 71 | 1,5 | 0,23 0,40 0,46 0,56 0,66 0,71 0,84
>3 0,23 0,42 0,48 0,58 0,68 0,73 0,87

1,2 | 0,26 0,47 0,55 0,66 0,77 0,84 1,0
80 | 1,5 | 0,27 0,49 0,56 0,68 0,80 0,86 1,03
>3 0,28 0,50 0,58 0,71 0,82 0,89 1,06

1,2 | 0,36 0,65 0,75 0,92 1,07 1,16 1,39
100 | 1,5 | 0,37 0,67 0,78 0,95 1,11 1,20 1,43
>3 0,38 0,70 0,80 0,98 1,14 1,24 1,48

1,2 | 0,42 0,76 0,88 1,07 1,25 1,35 1,61
112 | 1,5 0,43 0,78 0,91 1,10 1,29 1,40 1,66
>3 0,44 0,81 0,94 1,14 1,33 1,44 1,72

A (1700) 1,2 | 0,50 0,88 1,01 1,22 1,41 1,52 1,65
(560...4000) | 100 | 1,5 | 0,52 0,91 1,05 1,25 1,45 1,57 1,71
>3 0,53 0,94 1,08 1,30 1,50 1,62 1,76

1,2 | 0,71 1,28 1,47 1,77 2,06 2,22 2,42
125 | 1,5 | 0,74 1,32 1,52 1,83 2,13 2,29 2,50
>3 0,76 1,36 1,57 1,89 2,19 2,36 2,58

A (1700) 1,2 1,0 1,81 2,09 2,52 2,92 3,14 3,61
(560...4000) | 160 | 1,5 1,03 1,87 2,15 2,60 3,02 3,24 3,53
>3 1,07 1,93 2,22 2,69 3,11 3,35 3,64

1,2 1,16 2,10 2,43 2,93 3,38 3,63 3,94
180 | 1,5 1,20 2,17 2,51 3,03 3,50 3,75 4,07
>3 1,24 2,24 2,59 3,12 3,61 3,87 4,19

B (2240) 1,2 1,12 1,95 2,22 2,64 3,01 3,21 3,66
(800...6300) | 140 | 1,5 | 1,16 2,01 2,30 2,72 3,10 3,32 3,78
>3 | 1,20 2,08 2,37 2,82 3,21 3,42 3,90
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1,2 1,70 3,01 3,45 4,11 4,70 5,01 5,67
180 | 1,5 1,76 3,11 3,56 4,25 4,85 5,17 5,86
>3 1,81 3,21 3,67 4,38 5,01 5,34 6,05
1,2 2,32 4,13 4,73 5,63 6,39 6,77 7,55
224 | 1,5 2,40 4,27 4,89 5,81 6,60 7,00 7,80
>3 2,47 4,40 5,04 6,00 6,81 7,22 8,05
1,2 3,09 5,49 6,26 7,42 8,30 8,69 9,20
280 | 1,5 3,19 5,67 6,47 7,66 8,57 8,97 9,50
>3 3,29 5,85 6,67 7,91 8,84 9,26 9,80
B (3750) 1,2 3,20 5,47 6,18 7,18 7,97 - -
(1800... 224 | 15| 331 5,65 6,38 7,45 8,23
10000) >3 | 3,41 5,83 6,58 7,69 8,49
1,2 4,63 8,04 9,08 10,49 11,47 - -
280 | 1,5 4,78 8,30 9,37 10,83 11,84
>3 493 8,57 9,67 11,17 12,22
1,2 6,47 11,19 12,55 14,23 15,10 - -
355 | 1,5 6,69 11,56 12,95 14,70 15,59
>3 6,90 11,92 13,36 15,16 16,09
1,2 8,77 14,76 16,29 17,75 - - -
450 | 1,5 9,05 15,24 16,82 18,33
>3 9,34 15,72 17,35 18,91
I' (6000) 400 | 1,2 | 12,25 19,75 21,46 22,68 - - -
(3150... 1,5 | 12,64 | 20,40 | 22,16 | 23,42
15000) >3 | 13,04 | 21,04 | 2286 | 24,16
1,2 | 20,27 31,62 33,21 - - - -
560 | 1,5 | 20,93 32,65 34,30
>3 | 21,59 33,68 35,38
1,2 | 27,23 39,44 38,90 - - - -
710 | 1,5 | 28,12 40,73 40,17
>3 | 29,01 42,02 41,44
TabOmuia 2
XapakTepuCcTHKHU KJINHOBbIX peMHei
Ceuenne |MoMEHT Ha OBICTpO- Hamvenbmmit |- lonyckaemas
Tun pemust JUaMETp IIKUBA | CKOPOCTH [V],
pemHst  xogHoM Baity 7, H-m A MM /e
Imin,
KimuHoBo# HOp- O <30 63 20
MaJIbHOT'O CEUCHHS A 15...60 90 20
b 50...150 125 20
B 120...600 200 20
r 450...2400 355 30
il 1600...6000 500 30
E 4000< 800 30
KnuHoBo# y3kuit YO <150 63 35
VA 90...400 90 35
Vb 300...2000 140 35
VB 1500< 224 35

I[I/IaMeTp BCAOMOI'O IIKHNBA dz, MM:

dz = lldl(l —8),

d>=2,7-140(1-0,02)=370,44 mm
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rae € — koopounuent ckommxkenus, € = 0,01...0,02; nmma mepemay ¢ peryiu-
pyeMmbIM HaTskeHueM € = 0,01.
[Ipunumaem d, = 2,7-140(1-0,02)=370 mm.
MesxoceBoe paccTosiHue a (MM) PpEKOMEHAYETCS ONpeesaTh no Gopmyre:
a = cd,,
rjae ¢ — Ko3(pULUUEHT, 3aBUCIINI OT NEePeAATOYHOr0 OTHOIIEHHUS i (Tad. 3).
a=1,17-370 = 433,41

Tabauma 3
Koy puumeHT neperaTo4yHoro OTHOMEHHUs
1 2 3 4 5
C 1,5 1,2 1 0,95 0,9

2
HAYEHUS BBICOTHI KJIMHOBOT MHSA T, U IUIOIIAJM CEUYEHUSA DEMHS MM
3Haue co K OBOTO p€ T OLI[agU ceue e A
IPUBEJICHBI B Ta0J. 4 B 3aBHCUMOCTH OT THIIA CEYCHUS PEMHS.

Tabnumna 4
I'eomeTpuueckue napameTpbl KJIMHOBBIX peMHeil
Cedenue peMHs 0) A b B I | E
Bricota pemus Ty, MM 6 8 10,5 13,5 19,0 | 23,5 30,0
[1nomane ceyeHust pemHs A4, MM~ 47 81 138 230 475 695 1170

Pacuernas nymmna pemus L, MM:
(d,—-d)

L=2a+057(d +d,)+
4a

L = 433,41-2+0,5-3,14-(140+370)+[(370-140)2/4-433] =
= 866,82+1,57-510,44+[53102,59/1733,64] =
= 866,82+801,39+30,62=1698,84 Mm

OxkonuarenbHyto JMHY peMHs yrounsiem no ['OCT 1284.1-89 u3 ctanmapTHoOro
psana nuH: 400, 450, 500, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000,
2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000, 5600, 6300, 7100, 8000, 9000. dn1una
pemMHs qoikHA uMeTh 3HadeHune, ommskoe kK ['OCT. [Tpuaumaem o 'OCT L=1600 mm.
YTOYHEHHOE MEXKOCEBOE PACCTOSHUE d C YYETOM CTAHAAPTHOW JJIMHHBIA PEMHS, MM:

2 - n(dy +d,) +[2 - n(d, +d,)] -8(d, —d,)*

a= ] .

21600 — 3,14(140 + 370) + y/[2 - 1600 — 3,14(140 + 370)|* —8(370 — 140)?
B 8

©3200-1602,78 +/[1597,22] —8-53107,59

8
IIprHMMaeM Me)K0CEBOE PACCTOSHUE PEMEHHOM Nlepeaadu a = 382 MM.
Yacrora npobera pemHus B 1 c:
Y v-10° _ 10,59 -10°
L 1600
Ecim pacdeTHoe 3HadeHue 6obiue gomyckaemoro (v > [v] = 10...20 ¢), To Heo6-
XOJUMO YBEJIMYUTH IUaMETpPhI IIKUBOB WU AJTUHY peMHs. B Haiem ciydae ycioBHe BbI-
TIOJTHSIETCSL.

a

=381,93 mum

=6,6c"
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Y01 06XBaTa MEHBIIIETO IIKWBA PEMHEM:

a, =180

a, =180° —

Yucno peMHe Heo0X0uMOe JIJIsl IEpPeauu 3aJaHHON MOILHOCTH:

57'(d2_d1)>1200
a
570(370—140):1460>1200
381.93
..
POCLCaCz’

rae Py — momyckaemasi MOIITHOCTG IS TepeIadu OJHUM peMHeM KBT, (cMm. Tabm. 1); Cp
— K02()(OUIMEHT BIUAHUA AIUHBI peMHs (cM. Tabm. 5); C, — K03 GULHMEHT pexXuMa pa-
60ThI (cM. Tabm. 6); C, - ko3 durment yrina ooxsara (cM. Tadi. 7); C, — kod3PhUIEHT,
3aBUCSIINN OT KOJIMYECTBA pEMHEH B mepenade (Tadm. §).

Tabmuma 5
3Hauenus ko3¢ duunenta BAuAHUSA LIUHBI peMHs: C, U1 KIMHOBBIX peMHeil
Hnuna Cedenue peMHs
pemus L, O A b B r |

400 0,79

500 0,81

560 0,82 0,79

710 0,86 0,83

900 0,92 0,87 0,82

1000 0,95 0,90 0,85

1250 0,98 0,93 0,88

1500 1,03 0,98 0,92

1800 1,06 1,01 0,95 0,86

2000 1,08 1,03 0,98 0,88

2240 1,10 1,06 1,00 0,91

2500 1,30 1,09 1,03 0,93

2800 1,11 1,05 0,95

3150 1,13 1,07 0,97 0,86

4000 1,17 1,13 1,02 0,91

4750 1,17 1,06 0,95 0,91

5300 1,19 1,08 0,97 0,94

6300 1,23 1,12 1,01 0,97

7500 1,16 1,05 1,01

9000 1,21 1,09 1,05

Tabmnuua 6
3navyenus kodpduumnenrta pexxkuma padornl C,

XapakTep Harpy3Kku Tun MmammHbl b
CriokoiiHasi, meperpyska npu  [BeHTUIIATOPBI, BO3AYXOAYBKH, LIEH- 1,0
nycke <120% TPOOEKHBIE HACOCHI U KOMIIPECCOPHI, JICH-

[TOUHBIE TPAHCIIOPTEPHI
YMmepeHHble konebanHusl, mne- Hacocel 1 komnpeccopsl MOPILIHEBbIE, 0.9
perpyska mpu nycke <150% | LemHbIe TPAHCTIOPTEPhI 1,1
3HauMTeNbHBIE KOJeOaHusl, 1e- | BUHTOBBIE M CKPEOKOBBIE TPAHCIIOPTEPHI 0.8
perpyska npu mycke <200% 1,2
HepaBHnomepHasi, ynapHas ¢ MoJ10TBI, IPOOUIIKH, IIIAPOBHIE METHLHUIIBI, 0.7
PE3KUMHU KOJICOAHUSIMH, Tie- MOJBEMHHKHU, SKCKABATOPBI 1,3

perpy3ska npu nmycke <300%

11 puMedYaHuUuc: B 3namenarene MMPUBCACHBI 3HAYCHUS JIL KJ'IHHOpeMeHHOﬁ nepegayun
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Tabmuna 7
3Havenus ko3¢ PuumenTta yria o6xpata pemHeM Beayuiero mxkusa Cy

T VYroix obxBara o
80° 120° 140° 150° 160° | 170° | 180° | 200° | 220°
ITinockue — 0,82 0,88 0,91 094 | 097 | 1,00 | 1,10 | 1,20
KnuaoBsie 0,62 0,83 0,89 0,92 0,95 | 0,98 | 1,00 - -

Tabmuna 8
3HavyeHns k03P GuUNEHTa, 3aBUCAIIECI0 0T KOJIU4YeCTBa peMHel B nepegade C,

z 2...3 4...6 >6

G, 0,95 0,90 0,85

Ha npaxTuke 4mcio peMHei orpannumBaiot z< 8. Ecim uncio peMHei B pacueTe
HPEBBIMIACT JOMYCTUMOE, TO HEOOXOIUMO YBEIHYUTh AUAMETPhI IIKUBOB WJIK BHIOPATH
0oJbIlIee CeUeHNE PEMHH.

z= (6,82-1,2)/(3,21-:0,92-0,92-:0,95) = 8,184/2,58 = 3,16= 4 1.

Cuna npeBapUTEILHOTO HATSHKEHUS] PEMHSL:
F,=z-4-0,,
rae o,=1,2...1,5 MIla — HauanbHO€ HamnpsbKeHHe B peMHe; A= 138 MM’— IUIOMmAb Ce-

yeHus: peMHs (Tab. 4).
F,=3-138-1.5=621H

Cwita neiicTBytolas Ha BaJ:
Q=2F, -sin(a/2)=2-6218 -sin 73° =1192.32H

Omax= 1,50
max— 1788,48H

IIpoexTHpoBaHNEe NIKNBOB KJIMHOPEMEHHOI Nepeaavu.

[IIkuBBI IIIOCKOPEMEHHBIX MEPEAayd BBINOIHAIOT U3 yyryHa CHU15-32, CY12-28
pU OKPYXHBIX ckopocTax 10 30 m/c, nutsie u3 cranu 25J1 (30-50 m/c) u u3 antomu-
HUEBBIX CIUIABOB W JICTUPOBAHHOW CTajau IS OBICTpOXOAHBIX mepeaad g0 100 m/c.
[IxuBbl tuamerpoM A0 300 MM BBIMOJIHSIOT CIUIOMIHBIMU, JuameTpoM a0 500 mm — ¢ 4
criiiamu, auamerpom 6osee 500 MM — ¢ 6 cIUIIaMH.

PacyeT reoMeTpryecKuX MmapamMeTpoB BEIYIIETO0 U BEJOMOIO IIKMBOB ITPOBEIEM
1o ¢hopmysiaMm ykazaHHbIM B Tabmuiie 10. OCHOBHBIE pa3Mephl MKMBOB KIIMHOPEMEHHBIX
nepenay npuanmaem o 'OCT 20889-80 u 'OCT 20898-80 (tabu1. 9).

Tabnuua 9
OcHoBHbIe pa3mepbl KIHHOpeMeHHbIX IKUBOB (I'OCT 20889-80, TOCT 20898-80)

Ceuenue peMHs
[Tapametpsl (cM. puc. 1) ) N 5 B T i
[ar p, Mmm 12 16 20 26 37,5 44,5
Pazmep r, MM 8 10 12,5 17 24 29
BricoTa e, MM 10 12,5 16 21 28,5 34
Pazmep ey, Mm 2,5 3,5 5 6 8,5 10
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Tonmuua odona S, MM 5,5 6 7,5 10 12 15

8,5 11 14 19 - -

Pacyernas mmpuna b,, Mm

Yron npoduns KaHaBKH @, PacueTHbIll AMaMeTp MEHBIIETO IKUBA, MM

rpai.
34 63...71 90...112 | 125...160 200 - -
36 80...100 | 125...160 | 180...224 | 224...315 |315...450|500...560
38 112...116 | 180...400 | 250...500 | 355...360 |500...900 {630...1120
40 >180 >450 >560 2710 >1000 >1250
2]
K7
-——P-+-——-|
b @
1
\ & % J
Q
Nz
- |
rad
A~ A
n
Pucynoxk 3 - [Ipodusnp mkuBa KIMHOPEMEHHOHN TIepeaaqu
Tabmuma 10

Pacuer KJIHHOPEMECHHBIX NIKUBOB

Pacuernas popmyna
ITapametpsl (puc. 3) WJIU YKa3aHUS Benymui mkus | Bexomslii IIKUB
K BBIOOpY pasMepa
PacuerHbie ruameTpsl d, MM dnd, dy = 140 mm d>» =370 mm
Pa3meps! npoduiis kaHaBOK, MM
p Tabi. 9 20 mm 20 mm
r TaoII. 9 12,5 MM 12,5 mm
e Tabi. 9 16 MM 16 MM
€ Tadi. 9 5 MM 5 MM
JnameTpsl, MM
HApYXKHbBIE d, d,=d+2e da1= 172 MM dan =402 MM
BHYTpEHHUE df di=d —2e dr1= 108 MM dr>= 338 MM
[[InpuHa MKUBOBB, MM B=(z1)p+2r B=92 Mmm B=92 Mmm

BoiBoa mo pa6ore: B pe3ysibTaTe MPOBEICHHOTO pacuera Mo 3aJaHHbIM KMHEMaTH-
YECKUM IMapaMeTpaM paccUuTaHa KJIMHOPEMEHHas Nepenaya, Mo 3aJaHHON Harpy3Ke BbI-
Opan Tun pemus «by, mpoBeieHa MpoBepKa rnepeaadu rno A0MyCKaeMol CKOPOCTH, YACTOTE
npoOera peMHs U yrily 00XBaTa IIKUBa PEMHEM.

Paccuntanbl OCHOBHBIE KOHCTPYKTHMBHBIE MapaMeTpbl PEMEHHOW Iepelayu: aua-
meTpsl KKUBOB d; = 140 u d,= 382 MM, MexoceBoe paccTossHue @ = 382 MM, JUIMHA PeMHS
L = 1600 MM, onpeneneHo konndecTBO peMHer z = 4 mt. CpoeKTUpOBaHa KOHCTPYKIUS
mwkBOB. HeoOxoauMble mapaMeTpbl B XOJ€ pacueTa COIVIACOBBIBAIM C TPeOOBaHUSIMU
HOopMaTuBHBIX J0KyMeHTOB — ['OCT 20889-80, 'OCT 20898-80, 'OCT 1284.3-80.
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3.5 Tekyuuii KOHTPOJIb
Bonpocul, paccmampusaemvie Ha ayOUmMopHbixX 3aHAMUIX

Hcropust HayKu Kak BUJIa JEATEIBHOCTH.

Knaccudukanus HanpaBieHUN Hay4YHOH €SI TEIbHOCTH.

HopMaTtuBHbIE JOKYMEHTBI, pETJIaMEHTUPYIOIIUE HAYUYHYIO JEATEIbHOCTD.
Cucrema Hay4yHBIX Opranuzanuii Poccun.

Pa3zHOBHIHOCTH HAY4YHBIX UCCIICAOBAHUN.

Cucrema kaTeropuii ¥ MOHATUN HAYYHOU PaOOTHI.

HayuHoe npeaBuieHbe Kak OCHOBHasI (popmMa HayqHOH paboThI.

Hayunble runoressl, mocTaHOBKA LIEJIEN U 33/1a4l HAYYHOT O UCCIICIOBAHMUS.
Pa3zHOBHIHOCTH HAYYHOI'O IIOUCKA.

. Meroabl Hay4yHOro 1o3HaHus. Jlornyeckne 3aKOHbl U UX IPUMEHEHHUE.
. JlJornueckue npaBuia apryMeHTaluu.

. MeToasl 1 METOIOOTHN HAYYHBIX UCCIICIOBAHUN.

. [Ipo6nema. Ilonarue u pons.

. Kputepun 3¢ (eKTHBHOCTH Hay4YHBIX UCCIIETOBAHUI.

. 'unoresa, BbIIBUKEHUE U TOATBEPKICHUE.

. TexHonorus u MamuHa.

. OGuieHayuyHble METO/IbI HCCIIEJOBAaHUM.

. Be1Oop HampaBieHus: HAy4HOTO UCCIIEI0BAHMS.

. O6ocHOBaHME HOBOW KOHCTPYKIIMOHHOM CXEMbI MAIlIMHBI.

. Cratnueckuii, KHHEMaTUYECKUI TUHAMUYECKUM aHaliu3 paboThI.

. TeopeTnueckoe 060cHOBaHUE apaMeTPOB padOUYKUX OPraHOB HOBOM MAallIWHBI.
. MBICIIUTENBHO-JIOTMYECKUE METO/IBI UCCIIEIOBAHUS.

. Bupl Hay4HBIX U3IaHUM.

. TeopeTnueckue U 3KCIEPUMEHTAIIbHBIE UCCIIEI0BAHHUS.

. OcHOBHBIEC UCTOYHUKHN HAYYHOU WH(OpPMALIUH.

. O0paboTKa 1 aHaJIU3 PE3YIbTATOB SKCIEPUMEHTAIIbHBIX UCCIETOBAHUM.
. DTarnbl HAy4YHO-UCCIIE0BATEIBCKON pabOThI.

. I'padpuueckue mMeTo bl MCCIIEIOBAHUN.

. Tunsl ¥ 3agaun 3xcniepuMenTa. [Iporpamma 1 MeToMKa SKCIEPUMEHTA.

. IInanupoBanue sxcrnepuMenTa. OCHOBHBIE AJIEMEHTHI TIaHA SKCIIEPUMEHTA.
. Ilonesble 1 1a00paTOPHBIE IKCIIEPUMEHTAILHBIE UCCIICAOBAHUSL.

. O0opynoBaHue 1Jis1 MPOBEACHUS IKCIIEPUMEHTOB.

. O6paboTKa 1 aHaIu3 pe3yabTaTOB IKCIEPUMEHTAIBHBIX UCCIIECIOBAHUNA.
. Opopmienue pe3yabTaToB HAYYHOH paOOTHI.

. [lyGnukanus pe3yabTaTOB HAYYHBIX UCCIICTOBAHHM.

. O0mMii miiaH U3N0KEeHUsT HAy4YHOU paOOTHI.

. Perpeccnonnsii anams.

. IIpocThie 3aBUCUMOCTH.

. [TatrenTHBIE UCCeAOBaHUA. 3asBKa HA Mpe/IoaaraeMoe n300peTeHue.

. I300peTenus, moyie3Hbie MOACIH

. OnHOaKTOPHBIE SKCIEPUMEHTbI

. MeTroJibl 1 METOAMKH UCCIIEIOBAHUI.

. Cucrema maims, pabodre opraibl U TPeOOBaHUS K HUM
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44.
45.
46.
47.
48.
49.
50.

51

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63.
64.

65.

66.

—=Z 0N RN =

—_ O

['padmueckuii Mmatepual 3asBKU Ha H300pETEHUE.

OcobeHHOCTH TOATOTOBKU pedepaToB, JOKIAI0B.

[TonroroBka u 3aMMTa KYpCOBBIX paboT, TUIUIOMHBIX padoT.
ConeprkaHue, CTPYKTypa, CTUIIb IEMOHCTPALMOHHOTO MaTepuaa
Kputepuu ontuMusanuu B arpOMHKEHEPHON HayKe.

OCHOBHBIE HAPABIICHUS HCCIICIOBAHUIA B arPOMHKCHEHEPHU.
OcoOEeHHOCTH CETbCKOXO03SIMCTBEHHBIX MATEPHAIIOB.

. PacueT ommubok HSMGPGHHﬁ. OHpeHeHGHI/IG MAaTCMATHYUYCCKOI'O OKHIaHUA.
52.

OnucaHue pe3ynbTaToB MaTeMaTUYECKUMU 3aBUcUMOCTAMU. [locTpoenue rpa-
(brYeCKUX 3aBUCHMOCTEH.

OKCIIEpUMEHTANIBHBIE NCCIIE0BAHMUS, TUIIBI U 331241 SKCIIEPUMEHTA.

[Iporpamma 1 MeToamka 3KcriepuMenTa. [ lnan skcnepumenra.

[ToneBbie 1 m1abopaTOPHBIEC IKCTIEPUMEHTATIBHBIE UCCIICIOBAHUSL.

O0opynoBanue Ui NPOBEAECHUS 3KCIIEPUMEHTOB.

OOpaboTKa U aHaJIU3 PE3yJIbTaTOB AKCIIEPUMEHTAIbHBIX UCCIIEA0BAHMIA.

[lonATHE TEXHUYECKOW M HAYYHOU HOBU3HBI.

3aava: moCTPOUTh OAHO(PAKTOPHBIN MSTUYPOBHEBBIN TUIAH SKCIIEPUMEHTA.

3agaya: moCTPOUTH JIBYX(haKTOPHBIN YETHIPEXYPOBHEBBIH IJIaH SKCIIEPUMEHTA.

3agaya: NoCTPOUTH TPEX(PaKTOPHBIM TPEXYPOBHEBBIN IIAH HKCIEPUMEHTA.

3agada: 000CHOBaTh KPUTEPUH ONITUMHU3ALIMHI TOYBOOOPAOATHIBAIOLIMX MAILIUH.

38,,[[3‘{8,: BBI6paTI> KPHUTCPHUU OIITUMHU3AINN CEJIbCKOXO03SIMCTBEHHBIX IMOIrPy34HUKOB.
3anaua: ['paduuecku 0ToOpa3UTh 3aBUCUMOCTb:

P =—492,52 + 3,093v + 1340,8K, + 1,074V’ + 11,708-v-K,, — 600-V’
3anaua: ['paduueckn 0TOOpPa3UTH 3aBUCUMOCTD:

Q= -5469-0,021-v + 14,717-K, — 0,008V + 0,219v-K, — 7,472'K,°
3aaya: METOAOM HAaMMEHBIINX KBAIPATOB YCTAHOBUTH cpyHKuI/IIo, ONMCBIBAIOIILYIO

9KCIICPUMCHTAJIbHBIC TOYKU:

X 1,5 2,6 3,7 4,8 5,9 6,0
y 22 38 46 39 31 23

Bonpocw ona camocmosamenbno2o uzyuenus
ITporpaMMa u METOAMKA SKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUI.
Otpaciu Hayk. Hay4dHble cieiuanbHOCTH.
HayuHno-uccnenoBatenbckast paboTa CTyJEHTOB.
DJEeKTPOHHBIE UCTOYHUKU MH(POPMALIUU.
Matematuueckoe onucanue (pu3nIecKoro mporecca.
[TocTpoenue rpaduyeckoro Marepuana.
JIByX(paKkTOpHBIN IKCIIEPUMEHT.
TpexdakTopHBII SKCIEPUMEHT.
O6paboTka pe3ynbTaTOB IKCIEPUMEHTAILHBIX UCCIIEIOBAHUM.
AHanu3 TuTepaTypHbIX HUCTOYHHUKOB.
JIutepaTypHast 00pab0TKa HAyYHOI'O UCCIIEJOBAHMSL.
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3.6 IIpomexxkyTouHasi aTrecTanus

Bun npomexxyTo4HOW aTTecTalid B COOTBETCTBUU C y4€OHBIM IUIAHOM IO Ha-
npaByieHUI0 ToAroToBkH 35.03.06 ArpouH>xeHepust — 3a4er.

Kontposnbs 3a ocBoeHueM AUCHUIUIMHBI « OCHOBBI HAYYHBIX HCCIIEJOBAaHUN B ar-
POUHKEHEPUN» U OLEHKA 3HaHUM 0Oydaroluxcsl Ha SK3aMEeHE MPOU3BOIUTCS B COOT-
BeTcTBUU C [lon0’keHHEM O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHOU aT-
TECTAIM OOYYaIOIIUXCSl MO0 00pa30BaTeNbHBIM MPOTpaMMaM BBICIIETO0 OOpa30BaHUA,
yTBepxkAeHHOM pemenueM ydeHoro copera GPI'bOY BIIO «CapartoBckuit 'AY» ot
18.06.2014, nporokoi Ne7.

Lenp mpoBeneHUs: NPOMEKYTOYHOM aTTECTAMU — OLIEHUTh CTENEHb U IIyOUHY
YCBOEHUS yueOHOT0 MaTepHalia.

Oo0pasen OnJieTa BBIXOHOTO KOHTPOJIA:

MHHHUCTEPCTBO CEJIbCKOI'O XO35IliCTBA POCCUMCKOM ®EJIEPAIIUU
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTe/IbHOE YUpe:KIeHne
BbICLIET0 00pa30BaHus
"CapaToBcKuil rocyiapcTBeHHbIi arpapHblii yausepcurer umenn H.U. Basuiosa”

Kadenpa MaremaTnka, MexaHuka U MH)KeHEpHas rpaduka

BUWJIET Ne 12
1o qucuuminHe «OCHOBBI HAyUHBIX UCCIIEJOBAaHUM B arpOMH)KEHEPUI

1. FI/IHOTGSa, BBIIBUOKCHUC U ITOATBCPKACHUC.

2. Ilporpamma u MeToanKa 3kcriepumenTa. [ lnan sxkcnepumenra.

27.08.2019
3aB. kadeapoit /Kamprmoa I".H./

Bonpocsl BHIXOAHOT0 KOHTPOJIA (3a4eT)
OO6mieHayYHbIe METO/IbI UCCIIEIOBAHUIA.
Knaccudukanus HanpaBieHU HAyYHOU AESTEILHOCTH.
HopMaTuBHbIE JOKYMEHTBI, PETJIAMEHTUPYIOIINE HAYUHYIO JEATEIBHOCTD.
Cucrema Hay4yHbIX opranu3anuii Poccum.
Pa3zHOBUAHOCTH HAYyUYHBIX UCCIICAOBAHUA.
Cucrema KaTeropuii U MOHATUN HAyYHOU PabOTHI.
Hay4nble runoTessl, TOCTaHOBKA EJIEW U 3aJja4l HAYYHOTO UCCIICIOBAHMUS.
Pa3sHOBHIHOCTH HAYYHOTO ITOMCKA.

PN R LD =
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9. MeToabl HAy4YHOTO MO3HaHUS. JIornueckue 3aKOHbI U UX IPUMEHEHUE.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
4].
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

52.
53.

Jlornueckue npaBuiia apryMeHTalluH.

MeTtonbl 1 METOOJIOTUH HAYYHBIX UCCIEOBAHUN.

[IpoGnema. Ilousitre u podb.

Kpurepuu 3¢p(heKTUBHOCTH HAYYHBIX UCCIIEIOBAHMM.

['unote3a, BHIABIKEHUE U TTOATBEPKICHUE.

TexHoyorus ¥ MallvuHa.

Hcropust HayKu Kak BUJla J€ATEIbHOCTH.

Br16op HampaBieHUs: HAYyYHOTO UCCIIEI0BAHMUS.

O6ocHOBaHNME HOBOM KOHCTPYKITMOHHOW CXEMBbI MAIIIUHBI.
Crarudeckuii, KHHEMaTHIECKUM TUHAMUYICCKUIN aHaIN3 PaOOTHI.
Teopernyeckoe 000CHOBaHUE TAPAMETPOB PAOOYNX OPTaHOB MAIITUHBI.
MBICAUTENBHO-JIOTUYECKUE METObI UCCIICIOBAHMUSL.

TeopeTndeckne U SKCIIEPUMEHTAIBHBIE UCCIIETOBAHUS.

[IporpamMmma u METOAMKA SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUI.

Otpaciu Hayk. HayuHble crielinaabHOCTH.

HayudHo-uccnenoBarenbckast paboTa CTyA€HTOB.

DNEeKTPOHHBIC UCTOYHUKHU UH(DOpMALIIH.

MatemaTuyeckoe onvcanue GU3nyecKoro mnpoiecca.

OO6paboTKa U aHAIKU3 PE3yJIbTaTOB HKCIIEPUMEHTAIBHBIX UCCIIEAOBAHMIA.
Dranbl HAyYHO-UCCIEI0BATENbCKON paOOTHI.

['padrueckure MeTOIbI HCCIIEIOBAaHUM.

Tunsl u 3agaun 3xkcnepuMenTa. [IporpaMmma u MeToANKa SKCIIEPUMEHTA.
[InanupoBanue s3xcrnepuMenTa. OCHOBHBIE AJIEMEHTHI IJIaHa SKCIIEPUMEHTA.
[ToneBbie 1 M1abOpaTOPHBIC IKCIIEPUMEHTATBHBIE UCCIICIOBAHUS.
O0opynoBanue Ui IPOBEACHUS 3KCIIEPUMEHTOB.

O6paboTka U aHaIU3 Pe3yJIbTATOB IKCIEPUMEHTATBHBIX UCCIICIOBAHUM.
OdopmiteHne pe3ynbTaTOB HAYYHOU paOOTHI.

[TyOnukanust pe3ysibTaTOB HAyYHbIX UCCIIEIOBAHUN.

OO1uMii 11aH U3J0KEHUSI HAYYHOU paOoThI.

PerpeccuoHHbIN aHAIU3.

IIpocTble 3aBUCUMOCTH.

N300peTenus, mojae3Hbie MOIeTU

OnHodakTopHbIE IKCIIEPUMEHTHI

MeToapl 1 METOIMKH UCCIIE0BAHUIA.

Cucrema marvH, paboure opraibl ¥ TpeOOBaHHUS K HUIM

[ToaroToBKa u 3amuTa KypcoBBIX padOT, TUIIJIOMHBIX paloT.
Conepxanue, CTpyKTypa, CTHIb IEMOHCTPAIMOHHOTO MaTepuraa
Kpurepun ontumusanuy B arpOMHXEHEPHON HaYyKe.

OCHOBHBIE HAIIPABJICHUS UCCIICIOBAHUM B arPOMHKECHEHEPHUU.
OCOOEHHOCTH CEITbCKOXO03SMCTBEHHBIX MaTEPUAJIOB.

Pacuer ommbok n3mepenuid. OnpeneneHne MaTeMaTuueCKOTO 0XKUIaHU.
Onurcanue pe3ynbTaTOB MaTEMaTUYECKUMU 3aBUCUMOCTIMU. [locTpoenue rpa-

(uyecKrux 3aBUCUMOCTEH.

3KCH€pI/IMeHTaJ'IBHBI€ HCCIICA0OBAHUs, TUIIBI U 3a/Ja4X OKCIICPUMCHTA.
HporpaMMa N MCTOJHKA SKCIICPUMCHTA. IInan OKCIICPUMCHTA.
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54. IloneBble 1 1aOOPATOPHBIE IKCIIEPUMEHTAIIBHBIE UCCIICIOBAHUSI.

55. O6opynoBaHue sl MPOBEACHUS SKCIIEPUMEHTOB.

56. O0paboTKa U aHAJIN3 PE3YIHTATOB SKCIIEPUMEHTAIIBHBIX UCCIIETOBAHUM.

57. IloHATHE TEXHUYECKOU Y HAYYHOU HOBU3HBI.

58. Iloctpoenue rpaduueckoro Marepuarna.

59. JIByX(akTOpHBIN IKCIIEPUMEHT.

60. O6paboTKa pe3ynbTaTOB SKCIEPUMEHTAIBHBIX UCCIICIOBAHUH.

61. AHanu3 TuTEepaTypHbIX HCTOUHUKOB.

62. 3amgaya: TOCTPOUTH OHO(PAKTOPHBIN MSTUYPOBHEBBIHN IJIaH IKCIIEPUMEHTA.

63. 3aava: mocTpouTh ABYX(PAKTOPHBIN YETHIPEXYPOBHEBBIH TUIAH SKCIIEPUMEHTA.

64. 3amada: mocTpouTh TpeX(HaKTOPHBIN TPEXYPOBHEBBIH TUIaH SKCIICPUMEHTA.

65. 3aa4a: METOJJOM HAMMEHBIITNX KBAIPATOB YCTAHOBUTH (DYHKIIHUIO, OMTMCHIBAIOIITY IO
AKCIEPUMEHTAIIbHBIE TOYKH:

X 1,5 2,6 3,7 4,8 5,9 6,0
y 22 38 46 39 31 23

66. 3agaua: 060CHOBATH KPUTEPUU ONITUMU3AIUH [TOYBOOOPAOATHIBAIOIINX MAIIIHH.
67. 3amaya: BbIOpaTh KPUTEPUU ONTUMU3AIINN CEIbCKOXO03SHCTBEHHBIX TOIPY3UHKOB.
68. 3anaua: ['paduyecku 0TOOpa3UTh 3aBUCUMOCTH:

P =—492,52+ 3,093v + 1340,8:K, + 1,074V’ + 11,708v-K, — 600-V°
69. 3amaya: ["padmyeckn 0TOOpa3UTh 3aBUCHIMOCTb:
0= -5469-0021v+ 14,717'K, - 0, 008V’ + 0,219vK,—7472°K, ?

oo

4. MeToanueckue MaTepuaJibl, ONpeae/sAilne NpoueAypPbl OUCHUBAHUS 3HAHUH,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
XapaKTepU3yIUX 3Tanbl GOpMHUPOBAHUSA KOMIIETCHIUM

4.1 IIpouenypbl OLlCHUBAHUA 3HAHUI, YMEHHH, HABBIKOB M (WJIN)
ONbITA AEATEJbHOCTH

KonTponb pe3ynbratoB 00ydeHHs CTYAEHTOB, 3TallOB U YPOBHs (pOPMUPOBAHUS
KOMITETEHIUHA MO AUCHMIUIMHE «OCHOBBI Hay4YHBIX HCCIEAOBAaHUI B arpOMH)KCHEPUN»
OCYIIECTBIISICTCS] Yepe3 MPOBEJICHUE BXOJHOTO, TEKYILIETO, pyOeKHBIX, BEIXOJHOIO KOH-
TPOJIEN U KOHTPOJIL CAMOCTOSATENBHOM padoTBhI.

@opMBbI TEKYLIETO, MPOMEXKYTOYHOIO U UTOTOBOI'O KOHTPOJISI U KOHTPOJIbHBIE 3a-
JaHus JJIS TEKyLIEro KOHTPOJid pa3padaTeiBatoTcs Kadeapoil ucxonas u3 cneuuuku
JUCLUIUIMHBL, U YTBEPKIAIOTCA Ha 3acelaHuU Kadeapbl.

4.2 Kpurepuu olleHKHM 3HAHMH, YMEHU, HABBIKOB M (WJIH) ONIBITA [1eATe1bHO-
CTH, XapaKTepHU3YIOLIHUX ITanbl (pOPMHUPOBAHUA KOMIIETEHUMI B IIpolecce 0CBoe-
HHMS 00pPa30BaTENbHOI NPOrPaMMBbI

Onucanue IKaJIbl OIECHUBAHKS JOCTHXKCHHSI KOMITCTCHIIMH 110 JUCITUIUIMHE TIPH-
BEJICHO B Tabiuiie 6.
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Tabauia 6

VYpoerb | OTrmeTka no nATHOAUIBHON cucTeme Onucanue
OCBOCHMS (mpomesxyTOUyHas aTTecTarus)™
KOMIIETEHIIH

8bICOKUIl | COTJIIMYHO» | «3aYT€HO» | «3aureHo | OOyuaromuiicss 0OHapy MU BCECTOPOHHEE, CUC-
(OTnM4Y- | TeMaTHYECKOe U ITyOOKOe 3HaHHUE Y4eOHOTO
HO)» MaTepuasa, ymeeT CBOOOTHO BBINOJIHATH 3a/1a-
HUS, IPEIYCMOTPEHHBIE TPOrPaMMOHi, YCBOMII
OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIIOJIHH-
TEJILHOM JINTEpaTypOH, pEKOMEHA0BAHHON ITPO-
rpammoit. Kak npasuio, o0yyaromuiicst mposis-
JISIeT TBOPYECKHE CIIOCOOHOCTH B TOHUMAaHHH,
W3JI0’)KEHUU M HCIIOJIb30BAHUM MaTepHasa
oazoeulii «XOpOIIO» | «3a4TeHO» | «3aureHo | OOyuwaromuiics OOHApYKWUJ TIOJHOE 3HaHUE
(xopo- | yueOHOro MaTepuasa, YCIEUIHO BBIIOJIHSIET
1I10)» | IPEIyCMOTPEHHbIE B IpOrpaMMe 3aJaHusl, yc-
BOWJI OCHOBHYIO JIUTEpAaTypy, PEKOMEHIOBaH-
HYIO B Iporpamme
nOpOo206blil | «yIOBIETBO- | «3auTeHO» | «3auTeHo | OOyuaronmiicss 0OHapy Ul 3HaHUS OCHOBHOT'O
PUTEIBHOY (ymoBie- | yueOHOTO Marepuana B 00beMe, HeOOXOAUMOM
TBOpU- | AJIs JajbHeimel yueObl u npeacrosiei pado-
TEJIBHO)» | THI 1O MPO(GECCHH, CIIPABIISETCS C BHITOJTHEHH-
€M MPaKTUYECKUX 3aJaHuH, IPeSyCMOTPEHHBIX
IIPOrpaMMoOii, 3HAKOM C OCHOBHOM JUTEpaTy-
pOM, PEKOMEHIOBAHHOW IPOrpaMMOM, IOIYC-
TWJ TIOTPELIHOCTU B OTBETE HA SK3aMEHE U IpU
BBINIOJJTHEHUM JK3aMEHALIMOHHBIX 3aJaHuM, HO
o0namaeTr HEOOXOMUMBIMU 3HAHUSAMH IS WX
YCTpaHEHUs IOJ PyKOBOJACTBOM IIpenojaBaTe-

st
- «HEYNIOB- | «He 3auTe- |«He 3a4re-| OOyuaromuiicss 0OHapy Uil npoOenbl B 3HAHU-
JE€TBOPU- HO» HO (He- | X OCHOBHOIO y4eOHOro mMarepuana, AOIYCTHII

TEJILHO» YIOBJIET- | IPUHLUUIHNAIbHBIE OIIMOKM B BBINOJHEHUH
BOPUTENb- | IPEYCMOTPEHHBIX MPOrpaMMoOil  IpakTUye-

HO)» CKUX 33/1aHUl, HE MOXET MPOJOIKUTh 00yue-

HUE WIM TPHCTYIUTh K TPOPECCHOHATHHON
JESTENIbHOCTH TI0 OKOHYaHUU 00pa3oBaTeib-
HOM opraHu3zanuu 0e3 IOMOJHUTEIbHBIX 3aHs-
TUI

* - (bopma pOMEKYTOUHOU aTTECTAIMU B CEMECTPE OMPECNIICTCS B COOTBETCTBUU C
Tabnuiei 2 paboyeit mporpaMmbl TUCHUILUIMHBI (MOTYJISI)

4.2.1. Kpurepuu OlleHKH YCTHOT0 OTBETA MPH TEKYIleM KOHTPOJIe U MPOMEKYTOY-
HOHM aTTecTallu

IIpu oTBeTE HA BOMPOC OO0YUAIOITUHCS IEMOHCTPUPYET:

3HAHMsI: 0A30BOM OCHOBBI U COBPEMEHHBIX METOJMK IKCIIEPUMEHTAIbHbBIX HC-
CJICIOBAaHUN B arpOUHXKEHEPHH, IJIAHUPOBAHUS TPOBEACHUS U 00pabOTKU PE3yIbTaTOB
SKCIIEPUMEHTOB;

YMEHMSI: COCTaBJISITh MPOrpaMMy M IUIAH SKCIEPUMEHTAIBHBIX MCCIICAOBAHUM,
000CHOBATh HUCCIICTyEMbIE MMapaMeTPhl M KPUTEPUH ONTUMHU3AIIUH, ONPEICIATh 00J1acTh
ONTHUMAaJIbHBIX 3HAYEHUN TapaMETPOB;
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BJIaJIcCHHE HABbIKAMM: BJIQJICHUE COBPEMEHHBIMM METOJAMH IUIAHUPOBAHUSA
AKCIIEPUMEHTOB, METOANKAMU CTAaTUCTUYECKOW OOpaOOTKH, CHCTEMAaTH3AIlMu U TIPE.-
CTaBJICHUS PE3YIbTATOB UCCIICIOBAHUN.

Kpurtepun ouenku

OTJIUYHO OOyuaromuiicst IEMOHCTPUPYET

- 3HaHHE 0a30BOW OCHOBBI U COBPEMEHHBIX METOJUK SKCIIEPUMEHTAIBbHBIX
UCCIICIOBAaHUI B arpOMHKEHEPHH, IUIAHUPOBAHUS MPOBEICHUS U 00padOTKH
Pe3yJIbTaTOB 3KCIIEPUMEHTOB; YCBOCHHE BCEro 00beMa MporpaMMHOTO Marte-
puana; BbIACINSIET IJIaBHbIE MOJIOKEHUSI B U3YUYEHHOM MaTepHalie U He 3aTpy/i-
HSIETCS TIPH OTBETaX HA BUJIOM3MEHEHHBIE BOIIPOCHI; HE JOMYCKAeT OIHUOOK B
BOCITPOM3BE/ICHUU U3YUYEHHOTO MaTepHaa;

- YMEHHE COCTaBJIATH MPOrpaMMy M IUIaH SKCIEPUMEHTAIBHBIX HCCIEA0Ba-
HUl, 000CHOBATh MCCIEAyEeMbIe MapaMeTpbl U KPUTEPUU ONTHUMU3AINH, OTI-
penensTh 001acTh ONTUMAIbHBIX 3HAUEHUN TapaMeTPOB;

- YCHENIHOE M CHCTEMHOE BJIaJICHME COBPEMEHHBIMH METOJaMH IUIAHUPOBa-
HUS SKCTICPUMEHTOB, METOJUKAMU CTATUCTUYCCKOW OOpabOTKH, CHCTEMaTH-
3alliy U MPEJCTABJICHUS PEe3yJIbTaTOB UCCIIEIOBAHUM.

XOpOo1I0 OO6yuarouuiicst 1IeMOHCTPUPYET

- 3HaHHE BCET0 M3yYEHHOT0 MaTepHhalia; OTBe4aeT 0e3 0COOBIX 3aTpyAHECHUU
Ha BOIIPOCHI MpENoJaBaTelsl; yMEeT MPUMEHSTh IOJyYCHHbIE 3HAHHS Ha
MPAKTHKE; B YCTHBIX OTBETaX HE JOIMYCKAET CEPhE3HBIX OMIMOOK, JIETKO YCT-
paHseT OTHEelbHbIE HETOYHOCTH C IOMOIIBIO JOMOJHUTENBHBIX BOIPOCOB
Mpeno/iaBaresis

- B LIEJIOM YCIIEUTHOE, HO COJeprKalllee OTIebHbIE MPoOeIbl YMEHUE COCTaB-
JSATh TPOTPaMMy U IJIaH IKCIEPUMEHTATBHBIX HCCIEIOBaHUN, 00OCHOBATH
UCClIelyeMble MapaMeTpbl U KPUTEPUHU ONTHUMH3ALUHU, ONpeaessTh 00JacTb
ONTUMAJIbHBIX 3HAYECHUN MTapaMEeTPOB;

- B LIEJIOM YCIEIIHOE, HO COIMpPOBOXK/IAIONIEECs OTJCIbHBIMU HECYIIECTBEH-
HBIMH OINMOKaMU BJaJICHUE COBPEMEHHBIMHU METOJaMH ILIAaHUPOBAHUS JKC-
MEPUMEHTOB, METOJUKAMU CTATUCTHUECKON 00pabOTKH, CUCTEeMaTHU3allud U
MIPEACTABJICHUS PE3YyJIbTATOB UCCIEAOBAHUM.

YAOBJIETBOPH- OO6yuarouuiicst 1IeMOHCTPUPYET

TeJbHO - 3HaHWE OCHOBHOI'O MaTepuasa, HO UCTIBITBIBAET 3aTPyJHEHUE MIPU €r0 CaMo-
CTOSITETbHOM BOCIIPOU3BEACHUU U TPEOYET AOMOTHUTENBHBIX U YTOUHSIOUIUX
BOIIPOCOB MPEMNOAaBaTeNsl; AOMYCKAET HETOYHOCTU U UCIIBITHIBAET 3aTPY/IHE-
HUE MPU OTBETAX Ha BUJIOM3MEHEHHbIE BOIPOCHI

- B LIEJIOM YCIICIIHOE, HO HE CUCTEMHOE YMEHHE COCTaBJSATh MPOrpaMMmy U
IUTaH AKCIEPUMEHTAIbHBIX HCCIeI0BaHUI, 000CHOBATH UCCIIEyeMbIe Iapa-
METpPBI U KPUTEPUH ONTHUMH3AINH, ONPEACTSATh 00JaCTh ONTHMAIBHBIX 3HA-
YEHHI TapaMeTpOB;

- B LIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJICHUE HAaBBIKAMH IJIAHUPOBAHUS
AKCIIEPUMEHTOB, METOJUKAMU CTaTUCTHUECKONH 00pabOTKH, CUCTeMaTU3alUH
Y TIPE/ICTABJICHUS PE3YyJIbTaTOB UCCIIEAOBAHUI.

HEY/10BJIETBOPHU- OOGyyaronuiics:

TeJbHO - HE 3HAET 3HAYUTEIBHON YacTH MPOrpaMMHOr0 Marepuaia, MioXo OPUEHTH-
pyeTcs B COBPEMEHHBIX METOIMKAX SKCIEPUMEHTAIbHBIX HCCIIEJOBAHUN B
arpOVHKEHEPHH, TNIAHUPOBAHUS MPOBEACHUS U 00pabOTKU PE3yIbTaTOB JKC-
NEPUMEHTOB, HE 3HAeT MPAKTUKY MIPUMEHEHHUs MaTepuana, AOMyCKaeT Cyllle-
CTBECHHBIC OIIMHOKH

- HE YMEET COCTaBJIATh NMPOTrpaMMy M IJIaH SKCIIEPUMEHTAJBHBIX HCCIIEI0Ba-
HUM, 000CHOBATh HCCIEAyEeMbIe apaMeTpbl U KPUTEPUU ONTHMH3AINH, OTI-
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penensTh 00J1acTh ONTUMANIBHBIX 3HAYCHHUHM TTapaMeTPOB; AOMYCKAET CYIeCT-
BEHHBIEC OIIUOKU, HEYBEPEHHO, C OOJIBIIUMU 3aTPYyAHCHUSIMHU BBHITIOTHSET ca-
MOCTOSITENIbHYIO pa0oTy, OONBIIMHCTBO 3aJaHUM, MPEAYCMOTPEHHBIX MPO-
rpaMMOU THUCUUIUIMHBI, HE BBITIOTHEHO;

- HE BIIQJICET COBPEMEHHBIMU METOJAMH IUIAHUPOBAHUS IKCIIEPUMEHTOB, Me-
TOAUKAMH CTaTHUCTUYECKOM OOpabOTKH, CUCTEeMATHU3AlMH M MPEICTaBICHUS
PE3yJIbTaTOB MCCIICAOBAHUMN; JOMYCKACT CYIICCTBCHHBIC OMIMOKH, C OOJIBIIH-
MU 3aTPyJAHEHUSMHU BBINOJHIET CAMOCTOSITENBHYIO PaboTy, OOJBLIIMHCTBO
MIPEAYCMOTPEHHBIX TPOrPAMMON TUCIUILIMHBI HE BBITIOJTHEHO.

4.2.2 Kputepuu OLleHKHU BbINOJHEHUs pedepara

[Ipu BeImOIHEHUU pedepara 00yyaromuics 1eMOHCTPUPYET:
3HaHus: 0a30BOIl OCHOBBI M COBPEMEHHBIX METOAUK 3KCIEPUMEHTAIBHBIX HUC-
CJIEOBaHUM B arpOMHXEHEPUH, IJIAHUPOBAHUS MPOBENECHUS U 00pabOTKU pE3yJIbTaTOB

OKCIICPUMCHTOB,

YMEHHUSAA: COCTABJATH MPOrpaMMy M IUIAH JKCIIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM,
000CHOBATh UCCIEAYEMbIE MapaMeTPhl U KPUTEPUH ONTUMU3AINH, ONIPEACIIATh 00JIaCTh
ONTUMAJIbHBIX 3HAYCHHUI IMMapaMeTpoB; MPEJCTABIATh PE3yJbTaThl U (POPMYyIUPOBATH

BBIBOJBI,

BJIa/IeCHHE HABbIKAMM: BJIQJICHUE COBPEMEHHBIMM METOJAMH IUIAHUPOBAHUSA
AKCIIEPUMEHTOB, METOANKAMU CTAaTUCTUYECKOW OOpaOOTKH, CHCTEMAaTH3AIlMN U TIPE.-
CTaBJICHUS PE3YJIbTATOB UCCIICIOBAHUMN.

Kpurtepun ouenku BoinoJiHenus pegepara

OTJINYHO

00ydaromuiics: AEMOHCTPUPYET:

NPaBUWJIFHO BBHITIOJHEHHBIH M aKKypaTHO oOpMIICHHBIH pedepar Ha 3a-
JTaHHYIO TEMY;

pedepar, conepkamuii BBeICHHE, OCHOBHOM TEKCT, BHIBOIBI, CITHCOK
MCTIOJIb30BAHHBIX HCTOYHHUKOB;

pedepar, conepkammnii HEOOXOIMMBIE JJIS1 PACKPBITHS MaTepraa cxe-
MBI, PUCYHKH, oTorpaduu, pacueTHbie GOpPMYIIBI;

pedepat, comepxKamuii ClIMCOK COBPEMEHHBIX JIUTEPATYPHBIX UCTOYHH-
KOB, HICTOYHHKOB M3 JIEKTPOHHO-OMOIIMOTEYHON CPEIbl M CETH HHTEP-
HET;

CBOOO/IHO OPHEHTHpPYETCS B IIPEICTaBICHHOM MaTepuaie pedepara;
NIPaBUJIbHBIC OTBETHI HA JIOTIOJHUTEIIEHBIC BOIIPOCHI MTPETIO1aBaTEelIs!.

X0poIIo

00y4aromuiicss AeMOHCTPUPYET:

NPaBUJIFHO BBIIOJHEHHBIH M 0(OPMIICHHBIH pedepar Ha 3a1aHHYIO Te-
My,

pedepar, conepkamuii BBeIeHNE, OCHOBHOM TEKCT, BHIBOIBI, JIUTEpa-
TYpY;

pedepar, conepkamuii HEOOXOIUMBIE, HO HEOCTATOYHBIE JJISI PACKPHI-
THUSI MaTepuaia CXeMbl, PUCYHKH, (hoTorpaduu, pacueTHbie GOPMYIIbI;
pedepar, conepkamuii CIUCOK COBPEMEHHBIX JIUTEPATYPHBIX HCTOYHH-
KOB, HICTOYHHKOB U3 AJIEKTPOHHO-ONOIMOTEYHOH CpeJibl U CETH UHTEP-
HET;

HeOoJIbIIIHEe 3aTPYAHEHUS B TEMaTUKe pedepaTa u nMpeIcTaBIeHHOM Ma-
Tepuaie;

B 11€JIOM NIPAaBUIIbHBIE, HO C HEOOIBIINMH OIIMOKaMH OTBETHI Ha J10-
TIOJTHUTEJbHBIE BONPOCHI MPETOAABATEISL.
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Y/IOBJIETBOPUTEIHLHO 00yYaOLIUIACS IEMOHCTPUPYET:

- MpPaBWJILHO BBITOJIHEHHBIH 0hopMIIEHHBIH pedepaT Ha 3aJaHHYIO TEMY;

- pedepart, comepkamuii He Bce HEOOXOIUMBIC pa3eiibl (BBEICHUE, OC-
HOBHOU TEKCT, BBIBOJIbI, CIIUCOK HCIIOJIb30BAHHBIX HCTOUHHKOB);

- pedepar, coaepikalinil HEIOCTATOYHOE JJIsl PACKPBITHS MaTepualia Ko-
JMYECTBO CXEM, PUCYHKOB, (hoTorpaduii, pacyeTHBIX HOPMYIT;

- pedepat, comepiKamuii CIIIUCOK yCTAPEBITUX JIUTEPATYPHBIX HCTOTHH-
KOB;

- 3aTpyaHCHUS B TEMaTHKe pedeparta v NpeCTaBICHHOM MaTepHaie;

- OTBETHI Ha JIOTMOJHHUTEIbHBIC BOIPOCHI MPEMOAaBATENIsI C OIMIMOKAMHU.

HEeY/I0BJIeTBOPUTEIbHO | O0y4YarONiiCs:

- HeMpaBWJIBHO 0QOpMUI pedepaT Ha 3aJaHHYIO TEMY;

- TpeAcTaBmHI pedepar C OCHOBHBIM MaTepUaioM HE COOTBETCTBYOLIIM
TeMe;

- mpencTaBmi pedepar, He COOTBETCTBYIONINI HEOOXOAUMOM CTPYKTYPE;

- mpezacTaBma pedepar 6e3 HeOOXOAUMBIX ISl PACKPBITHS TEMBI PHCYH-
KOB, cxeM, (oTtorpaduii ¥ pacueTHBIX (POPMYJII, OTCYTCTBYIOT BBIBOJIBI;

- 3aTpyaHSETCS 1aTh OTBETHI HA IOMIOJHHUTEILHBIE BOIPOCHI IIPETIO1aBaTe
TIs1.

4.2.3 Kputepuu ouieHKHU codece10BaHMS

[Ipu cobeceoBannu 0OYHAIOIINIICS 1EMOHCTPUPYET:

3HAHHUA: 0a30BOM OCHOBBI M COBPEMEHHBIX METOJMK IKCIEPUMEHTAIBHBIX HC-
CJICIOBaHU B arpOMH)XCHEPUH, TUTAHUPOBAHUS MTPOBEACHUS U 00pabOTKU pe3yJbTaTOB
AKCIIEPUMEHTOB;

YMEHHSI: COCTaBJISITh MPOrPaMMy U IUIaH HKCIEPUMEHTAJIbHBIX HCCIETOBaHUM,
000CHOBATh UCCIIElyEMbIE MMAPAMETPhl U KPUTEPUHN ONTUMHU3ALUU, ONPENIETATh 00JaCTh
ONTUMAJIbHBIX 3HAUYCHHUI apamMeTpoOB;

BJIaJleHHe HaBBIKAMH: BJIAJCHUEC COBPEMEHHBIMM METOJIaMH IUIAHUPOBAHUS
AKCIEPUMEHTOB, METOJMKAMH CTATUCTUYECKON 00paOOTKH, CUCTEMATH3allMU U Tpe-
CTaBJICHUS PE3YJIbTATOB UCCIIEAOBAHUIA.

Kpurtepuu ouenku codeceroBanmsi

OTJINYHO OOyuarouuiics 1eMOHCTPUPYET

- 3HaHKe 0a30BOH OCHOBEI U COBpPCMCHHBIX MCTOAHUK SKCIICPUMCHTAJIbHBIX
UCCJICIOBaHUI B arpOMH)KEHEPHH, TUIAHUPOBAHUS TPOBEICHUS M 00pabOTKU
PE3yNIbTaTOB SKCIEPHMEHTOB; YCBOCHHE BCEro 00BbeMa MPOrpaMMHOTO MaTe-
pHana; BEIJIEISCT ITIaBHbIC MTOJIOXKEHUS B M3YYEHHOM MaTepualie u He 3aTpya-
HACTCA IMPU OTBETAX Ha BUJOM3MCHCHHBIC BOIIPOCKHI; HE AOITYCKACT OIIMOOK B
BOCITPOM3BEICHUN H3YYEHHOTO MaTepHaa;

- YMCHUC COCTaBJIATH HNPOTrpaMMy U IIJIaH 3KCIICPUMCHTAJIbHBIX HCCJICI0Ba-
HUIA, 000CHOBATh HCCIIEAyEMbIe TapaMeTpbl U KPUTEPUU ONTHUMH3ALUH, OII-
penensaTh 00IacTh ONTHMATBHBIX 3HAYEHUH IMapaMeTpoB;

- YCIICIIHOE W CHUCTEMHOE BIIQJICHUE COBPEMEHHBIMH METOJaMHM IUIaHUPOBa-
HUSI SKCIICPUMEHTOB, METOJMKAMH CTaTUCTHYECKOW 0OpabOTKH, CHCTEMaTH-
3aIlMM ¥ [TPECTaBICHHS PE3yJIbTATOB UCCIICIOBAHHH.

XO0po1Io OO0yuarouuiicst 1eMOHCTPUPYET

- 3HaHHME BCET0 M3yYCHHOI'O Marepualia; OTBedaeT 0e3 0coOBIX 3aTpyAHEHHN
Ha BOIIPOCHI IperoaaBaTciid; YMCECT IMPUMCHATHL ITOJYUYCHHBIC 3HAHHA Ha
NPAKTHKE; B YCTHBIX OTBETaX HE JOMYCKAeT CEPhE3HBIX OUIMOOK, JIETKO YCT-
paHACT OTACJIBHBIC HCTOYHOCTHU C IMOMOIIBIO JOMOJHHUTCIIBHBIX BOIIPOCOB
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IIPEeno1aBaTelIs

- B 1IEJIOM YCIIEIIHOE, HO COZEprKalllee OTAEIbHbIE MPOOebl YMEHHE COCTaB-
JSATh NPOrpaMMy U IJIaH 3KCHEPUMEHTAIbHBIX HCCIIEJOBAaHHUM, 00OCHOBAThH
UCClielyeMble MapaMeTpbl U KPUTEPUU ONTUMU3ALMM, ONpeneisITh 00acTb
ONTUMAaJIbHBIX 3HAYEHNUN [1apaMETPOB;

- B LIEJIOM YCIEIIHOE, HO COIPOBOXIAIOLIEECS OTIAECIBHBIMU HECYIECTBEH-
HBIMM OIIMOKaMU BJaJICHUE COBPEMEHHBIMHU METOJaMH IJIAHUPOBAHUS 3KC-
NEPUMEHTOB, METOJIUKAMHU CTATUCTHUYECKOW 00pabOTKM, CUCTeMaTH3aluu U
IIPEACTABJICHUS PE3YJIBTATOB UCCIEAOBAHUM.

YIOBJIETBOPH-
TeJHHO

OO0yuaronuiics 1eMOHCTPUPYET

- 3HaHME OCHOBHOT'O MaTepHalla, HO UCIIBITHIBAET 3aTPYJHEHHUE MPU €ro caMo-
CTOSITEJIbHOM BOCHPOM3BEIEHUH U TPeOyeT JOMOJHUTEIbHBIX U YTOUHSIOLUINX
BOIPOCOB INPENOJABATENsI; TOMYCKAeT HETOYHOCTU U MCTIBITHIBAET 3aTpyHE-
HU€ [IPU OTBETAX Ha BHJIOM3MEHEHHBIE BOIIPOCHI

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHUE COCTaBJISTh MPOrpaMMy H
IUTaH SKCIIEPUMEHTANBHBIX HCCIIE0BaHUMi, 000CHOBATh HCCIIEAyeMble Mapa-
METpPbl U KPUTEPUH ONTUMM3AIMH, ONPEAETATh 00JaCTh ONTHUMAJBHBIX 3Ha-
YEeHUH MapamMeTpoB;

- B LIEJIOM YCIIEUTHOE, HO HE CHUCTEMHOE BJIaJICHUE HaBbIKAMU IJIAHUPOBAHUS
HKCIEPUMEHTOB, METOJIMKAMHU CTaTUCTUUYECKONH 00pabOTKH, cUCTeMaTH3aluu
U IIPEJCTABJICHUS PE3YJIbTAaTOB UCCIIETI0BAHUM.

HECYAOBJIETBOPU-
TEJIBbHO

OO6yuaromuiics:

- HE 3HAET 3HAYUTEIHHON YaCTH MPOrPaMMHOr0 MaTepuaia, ImioX0 OPUCHTH-
pyeTcs B COBPEMEHHBIX METOAMKAaX HKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN B
arpoOMHXEHEPHH, TUIAHUPOBAHUS MPOBEACHUS U 00paOOTKU PE3yIbTAaTOB JKC-
NEPUMEHTOB, HE 3HAeT MPAKTUKY MPUMEHEHUs MaTepuana, AOMyCKaeT Cylle-
CTBEHHBIE OIINOKH

- HEe YM€eT COCTaBJIATh MPOTPaMMy M IJIaH SKCIIEPUMEHTAIBHBIX HCCIEA0Ba-
HUH, 000CHOBATh HCCIEAyEeMbIC TTapaMeTPbl U KPUTCPUU ONTHMH3AIUH, OII-
penensTh 00JacTh ONTUMAJIBHBIX 3HAYEHUH apaMeTpoB; IOMYCKAeT CYIIecT-
BEHHBIC OIMOKH, HCYBEPEHHO, C OOJIBITUMU 3aTPyAHCHUSMH BBITIOJTHSET ca-
MOCTOSITENIbHYI0 paboTy, OONBIIMHCTBO 3aJaHUM, MPETyCMOTPEHHBIX IPO-
IrpaMMOU JTUCIUTUTHHEI, HE BBITIOTHEHO;

- HE BJIaJIe€T COBPEMEHHBIMU METO/IaMHU TUIAHUPOBAHUS YKCIIEPUMEHTOB, Me-
TOJMKAMH CTAaTHCTUICCKOW OOPaOOTKH, CUCTEMATH3AIMH M TPEICTABICHHUS
pE3yNbTaTOB MCCIEAOBAHUMN; AOMYCKAET CYIIECTBEHHbIE OMIMOKH, C OONbIIN-
MU 3aTPyJAHCHUSMH BBINOJHICT CAMOCTOSITEILHYIO paboTy, OOJBITUHCTBO
MPEyCMOTPEHHBIX MPOrPAMMON THUCHUIUIMHBI HE BHITIOIHEHO.

4.2.4 Kputepuu OLleHKH BBINIOJTHEHUS TUIIOBBIX PacYyeToB
[Ipu BBINOJHEHUU TUIIOBBIX PACUE€TOB 00YyYAOUIUICS JEMOHCTPUPYET:
3HaHMA: 0a30BOM OCHOBBI U COBPEMEHHBIX METOAMK 3KCIEPUMEHTAIbHBIX HC-
CJIEOBaHUM B arpOMHXEHEPUH, IJIAHUPOBAHUS MPOBENECHUS U 00paObOTKU PE3yJIbTaTOB

OKCIICPUMCHTOB,

YMEHHUSAA: COCTABJATH NPOrpaMMy M IUIAH JKCIIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM,
000CHOBATh HUCCIIEAYEMbIE MApaMeTPhl U KPUTEPUN ONTUMHU3AINH, ONPEACIIATh 00JIaCTh
ONTHUMAaJIbHBIX 3HAYEHUN NIapaMETPOB;

BJIaJIcHHE HABBIKAMM: BJIQJICHUE COBPEMEHHBIMM METOJAMH IUIAHUPOBAHUSA
AKCIIEPUMEHTOB, METOAMKAMU CTAaTUCTUYECKOW OOpaOOTKH, CHCTEMATH3AIlMU U TIPE.-
CTaBJICHUS PE3YIbTATOB UCCIICIOBAHUM.
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KpHTepnn OL€CHKH BBINNOJHCHUA THIIOBBIX PACYECTOB

OTJINYHO

00y4aroImuics AEMOHCTPUPYET:

MIPABUJIBHO BBIMIOJHEHHBIN U aKKypaTHO O()OPMIIEHHBIH THUIIOBOW pacyeT Mo
CBOEMY BapHaHTYy;

MOJIHBIN 00bEM 3HAHMH JIEKIIMOHHOTO MaTepuala o COOTBETCTBYIOIIUM pa3Jie-
JaM TUCUUIUTMHBI « OCHOBBI HAYYHBIX UCCIIEJOBAHUN B arpOMHIKEHEPHUID;
CBOOOJTHO OPUEHTUPYETCS B HEOOXOIMMOM /IJIs pacueTa CIIpaBO4YHOM HOpMa-
TUBHO-TEXHUYECKON JOKyMEHTAIIHH;

NIPaBUJIbHBIE OTBETHI HA JIONOJIHUTENIbHBIE BONPOCHI MTPETo1aBaTelsl.

XOpoI1o

00yyJaromuncs 1eMOHCTPHUPYET:

MIPABUIILHO BBIMTOJHEHHBIM U 0()OPMIICHHBIN THIIOBOW pacyeT MO BapUaHTY;
3HAHMA JCKIUOHHOIO MaTepraa 1o COOTBETCTBYIOIUM pa3zieaaM IUCLUILIN-
Hbl «OCHOBBI HAyUHBIX MCCIEA0BAHNN B arPOMHKEHEPUNY;

HeOoJIbLIMEe 3aTPyAHEHUS B IOMCKE HEOOXOAUMOM IS BBIITOJIHEHHSI pacyeTa
nH(pOpMAaLUU B CIIPAaBOYHON HOPMAaTUBHO-TEXHHUECKOW JOKYMEHTAIUH;

B 1IEJIOM IIPABUJIbHBIE, HO ¢ HEOOJIBIIMMHU HETOUHOCTSIMU OTBETHI HA JOIOJIHU-
TEJbHBIE BONPOCHI MPENOIAaBATES.

YA0BJIETBOPH-
TeJbHO

00yyJaromuncs 1eMOHCTPHUPYET:

IIPABUJILHO BBITNIOJHEHHBIN TUIIOBOM PacyeT 110 CBOEMY BapUaHTY;

- HCO6XOI[I/IMBH7I MHUHHUMYM 3HAHWUM JICKIIMOHHOI'O MaT€puraia 1o COOTBETCTBYIOIHUM
pasaciiaM JUCHUIIIIMHBL «OCHOBBI Hay4YHBbIX HCCIIeIOBaHUM B ArPpONHKCHCPUN ;

3aTpyHEHUS B IOMCKE HEOOXOIUMOM /IJIsl BHITIOJIHEHHS pacueTa nHpopMaIuu
B CIIPAaBOYHOM HOPMATUBHO-TEXHUYECKON JOKYMEHTALUU;
OTBETHI HA JJOMOJIHUTEIBHBIE BOIPOCHI MPENOAABATENS C HETOYHOCTSIMHU.

Hey/10BJIETBOPH-
TeJbHO

oOyJarommuics:

HEIMPABUJIBHO BBINIOJHUI TUIIOBOW pacyeT MO CBOEMY BapUaHTY WJIM BBITOJIHUI
pacyer He M0 CBOEMY BapHaHTYy;

JEMOHCTPHUPYET OTCYTCTBUE HEOOXOAMMOI0 MUHUMYMa 3HAHUM JIEKIIMOHHOTO
MaTepuala o COOTBETCTBYIOIIMM pa3zesaM AUCHUIIINHBI « OCHOBBI HAy4HbIX
HCCIE0BAaHUM B arpOMHKEHEPUIY;

3aTpyAHAETCS HAUTH HEOOXOIMMYI0 HH(OPMAIUIO B CIPABOYHON HOPMAaTHBHO-
TEXHUYECKOHN JOKYMEHTALNH;

3aTpyIHSAETCS 1aTh OTBETHI HAa JOMOJIHUTEIbHBIE BOIPOCHI IIPENOAaBaTENs UIH
OTBEUAET C CYIIECTBEHHBIMH OIIMOKAMH.

Pazpabomuux(u): npogpeccop, Ilasnoe I U. (lm‘l‘
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