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Conep:xanue

[lepeyerp KOMIETEHIMN C yKa3aHHEM 3TarnoB UX (OPMHUPOBAHUS B TPO-
necce ocBoeHMS OITOIL. ... e
Onucanue nokaszaTeieil U KpUTEPUEB OLICHUBAHMS KOMIIETCHIMN Ha pa3-
JUYHBIX dTarax ux GopMupoBaHus, OMMMCAHKUE MK OTICHUBAHUA. . . .........
TunoBbie KOHTPOIHHBIC 3aAaHUS WM UHBIC MaTEPHUAITbI, HEOOXOIUMBIE IS
OIICHKH 3HaHUM, YMEHHM, HABBIKOB U (WJIU) OIbITA JICSITEIHLHOCTH, XapaKTe-
PHUBYIOIIUX ATaIbl POPMUPOBAHUST KOMIIETEHIINI B MIPOIIECCE OCBOCHUS 00-
PA30BATEITBHOMN TPOTPAMMBDBL. ....cuuveeeutreerireeeiaeesteeenreeenneeesseeensseesseeesseessseeas
Meroanueckue Matepuanbl, ONpeaessonre IpoLeypbl OLlEHUBAaHUS 3HA-
HUW, YMEHUI, HABBIKOB U (WJIM) ONbITA AEATEIbHOCTU, XapaKTEPHUIYIOIINX
ATarbl (POPMUPOBAHUS KOMIIETCHITHM]. .....eeeeerieeeriiieeeniieeeeiieeeeneareeeennneeessnnnns



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

B pe3ynbraTe n3ydyeHuss qucUUILUIMHBI « OCHOBBI HAYYHBIX HCCIEIOBAaHHIl B arpo-
uHXKeHepun» odyuatomuecs, B cootBerctBun ¢ ®I'OC BO mo HanpaBieHUI0 MOAT0TOB-
ku 35.03.06 ArpourkeHepusi, yTBEpKACHHOTO MpUKazoM MuHHCTepcTBa 00pa30BaHUs
u Hayku P® ot 23.08.2017 r. Ne 813, hopmupytot cienyromuye KOMIETEHIINN, YKa3aH-
HbIe B Tabnuie 1.

Tabmumna 1
dopMupoBaHue KOMIIETEHIIMI B Mpolecce U3yYeHUs TUCHUTINHBI
«OCHOBBI HAYYHBIX UCCJIEOBAHUI B ATPOMHKEHEPU»

Komnierenuus Nunukaropst | Otanst op- | Buner | Onenounsie
Kon Hanmeno- JOCTHKECHUSI | MUPOBAHUS | 3aHATHU cpeacrsa
BaHHE KOMIICTECH- KOMIICTEH- TS JUTSL OLIEHKH
104707 Uy B ipo- | opmu- YPOBHS
1ecce oc- | poBaHus | chOpMHUPO-
BOCHHUS KOMIIe- BaHHOCTH
OIIOII (ce- | TeHIMU | KOMIIETEH-
MECTD) 1005051
1 2 3 5 6 7
OIIK-5 | ctocoben NI-1onk.s 8 Jlexuuu, | Pedepar, co-
y4aCTBOBATh| YYACTBYET B MPaKTHU- OecenoBa-
B MPOBEJIe- | MPOBEACHUU YeCKHUe HHE, THUIIO-
HUM DKCTE- | SKCIIEPHUMEH- 3aHATHSL | BOM pacyer
PUMEHTAJIb- | TAJIbHBIX UC-
HBIX UCCJIC- | CJICJOBAaHUM B
JIOBAHUH B | COOTBETCTBUU
npodeccuo- | ¢ HalpaBJICH-
HAIBHOU HOCTBIO IIPO-
NesATeNbHO- | (heccuoHab-
CTH HOU nesTelb-
HOCTH
[Ipumeyanue:

Kommnerenmmst OIIK-5 - takxe ¢opmupyercss B X01€e OCBOCHHS AUCHUILUIMHBI «(CTaTu-
CTUYECKHE METOABI 00paOOTKM JTAHHBIX B arpOMH)XCHEPHUM», & TAKXKE B XOJE MPOXOXK-
JICHUSI 03HAKOMUTEIbHON MPAKTUKU (B TOM YHUCJIE MOJTYyUYCHHE NTEPBUYHBIX HABBIKOB Ha-
YYHO-HUCCJIEIOBATEIILCKOM pabOThl) U MPHU BBIMOJHEHUU M 3alUTE BHIMTYCKHOW KBaJM-
buKanmoHHON PabOTHI.



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 OLICHOYHOI'0 MaTepHalia 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
CpEIICTBO KOHTPOJIS, OPTaHU30BAHHOE KaK CIIEI-
anbHas Oecesia MeJarorndeckoro paboTHUKA C BOIIPOCHI 10 TEMaM
00y4JarmMMHUCs Ha TEMBI, CBSI3aHHBIC C U3ydae- WCLIUIUIUHBL: TIepe-
2. cobecenoBaHne Yot . ’ . v AHEH b
MO JTHUCLUIUIMHON U PACCYMTAHHOU HA BBIAICHE- | YEHb BOIIPOCOB IS
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
OLICHMBATh YMEHHME AHAJIU3UPOBATh U pELIATh
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
2 Bujip! Hay4IHBIX MCCIICIOBAHMIA, OIIK-5 Pedepat/cobecenoBanue
3 OO0meHayYHbIE METO/IBI HCCIIEIOBAHUS OIIK-5 Pedepat/cobecenoBanue
4 DKCIEPUMEHT 1 3KCIIEPHUMEHTAIIbHbIE MC- OLTK-5 TunoBoii pacuer/ cobece-
CIIeIOBaHMS. i JOBaHUE
TurmoBoii pacuer/ cobece-
5 OCHOBBI IaHUPOBAHUA HKCIIEPUMEHTA. OIIK-5 p
JIOBaHUE
6 OO0paboTka U aHaTu3 pPe3yabTaTOB IKCIIe- OTIK-5 Tumnosoii pacuet/ cobece-
PUMEHTAIBHBIX HCCIICIOBaHMUI. JIOBaHUE
[IpakTiyeckoe TNpPUMEHEHHUE pPe3yJIbTaTOB
7 P pHN pesy OIIK-5 Pedepar/cobecenoBanue
HAyYHBIX HcclieoBaHuil. HaydHble cTaTh.
CoBpeMeHHbIE NPOOJIeMbl HAYKH B arpoOUH-
8 P p YK P OIIK-5 Pedepat/cobecenoBanne
YKSHEPHU.




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
8 cemecTp 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 JIOMYCKAaeT CyIe- | He 3HACT JIeTa- | KU Pe3yJIbTaTOB| IEPUMEHTOB;

CTBEHHBIE OIIMOKH
IIPU UX UCIIOIB30-

BaHHUU

JIeH, TOMyCKaeT
HCTOYHOCTHU B
hopmyupoB-
Kax, HapyIIaeT

JIOTUYECKYTO
IoclIeJ0Ba-
TENHHOCTh

HKCIICPUMEHTOB;
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
3aJaHuk

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
Kpato. TemaTudeckuii 3aroJioBok (Ha3BaHWE TAOJIMIIBI) pa3MENacTCs Mo HyMePaluOHHBIM
3aroJIOBKOM, TOJYXHPHBIM, TI0 LIEHTPY. 3arojIOBKH Tpad MedaTaroTcsi TOPU3OHTAIBHO U
IUIITYTCS B MMEHUTEILHOM TaJICKE SIUHCTBEHHOTO YHUClia 0€3 COKpAIIEHHs CJIOB, KPOME
OOMIETIPUHSTHIX. MHOXECTBEHHOE 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.

11



=1

2000 AL

Ve L/
AL T
[
5 ,/ ,/
200/ / /
2 I 5 8 125 20 315 50 B0 25 200 400
Mepedaboeman mowracms, N xBm

=
N
AN

S

Yacmama fpauenus Mangzo wkule 1 Mok

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 | 240 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 | 1,5 | 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 4,93 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

T (6000) 400 | 1,2 | 12,25 | 19,75 | 21,46 | 22,68 - - -
(3150... 1,5 | 12,64 | 2040 | 22,16 | 23,42
15000) >3 | 13,04 | 21,04 | 22,86 | 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

Ta0numa 2
XapakTepuCTHKH KJIUHOBbIX peMHel

Haunmensmmit Jonyckaemas
Ceuenne |MomeHT Ha OBICTpO-
Tun peMHst IUaMEeTp IIKUBA | CKOPOCTH [V],
pemHst  xogHoM Baity 7, H-m
1 min, MM m/c
KnunoBoii HOp- O <30 63 20
MaJbHOI'O CEUEHHUS 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
KnunoBoii y3kuit YO <150 63 35
YA 90...400 90 35
Vb 300...2000 140 35
VB 1500< 224 35

JluaMeTp BeIOMOrO IIKHUBA d;, MM:
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d2: lldl(l —8),
d,=2,7-140(1-0,02)=370,44 mm
€=0,01...0,02;

rae € — KOOPPUIMEHT CKOIBXKECHHS, U1 Tiepefad ¢ peryJiu-

pyembIM HaTskeHueM € = 0,01.
[Tpunumaem d, = 2,7-140(1-0,02)=370 mm.
MesxoceBoe paccTosiHue a (MM) PpEKOMEHAYETCS ONpeIeaTh no Gpopmyre:
a = cd,,
rjae ¢ — Ko3(PpULUUEHT, 3aBUCSIIINI OT NEPeAATOYHOr0 OTHOIIEHHUS i (Tad. 3).
a=1,17-370 = 433,41

Tabauma 3
Koy puumeHT neperaTo4HoOro OTHOMEHHUs
1 2 3 4 5
C 1,5 1,2 1 0,95 0,9

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

Tabmuma 4
I'eoMeTpHUecKue MapaMeTPhbl KINHOBBIX peMHeI
CeueHue pemMHs (0] A b B r i E
BricoTa pemus Ty, MM 6 8 10,5 13,5 19,0 | 23,5 30,0
[Imomane ceuennst pemus A4, MM~ 47 81 138 230 475 695 1170
Pacuernas mymHa pemus L, MM:
2
L=2a+057(d, +d2)+M
a

L = 433,41-240,5-3,14-(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

OxonuarenbHyo JauHy peMHst yrouHsiem o ['OCT 1284.1-89 u3 crangapTHOro
psana mH: 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. lnuna
peMHs nokHa uMeTh 3HaueHue, 0uskoe kK ['OCT. Ilpuaumaem o 'OCT L=1600 mm.
YTOYHEHHOE MEKOCEBOE PACCTOSHUE @ C YUYETOM CTAaHAAPTHOM JJIMHHBIA PEMHSI, MM:

2 - n(d, +d,) + 2l - n(d, +d)] —8(d, —d,)*
a= 3 N
_ 2-1600 —3,14(140 + 370) + J[z -1600 — 3,14(140 + 370)|* —8(370 — 140)*
- 8
©3200-1602,78 +/[1597,22] —8-53107,59
- 8
[IpuHuMaeM MEXXO0CEBOE PacCTOSTHUE PEMEHHOM nepeayuu a = 382 MM.
Yacrora npobera pemus B 1 c:
L, _v:10° 10,59 10°
L 1600
Ecii pacdyeTHoe 3HadeHue Gobiue gomyckaemoro (v > [v] = 10...20 ¢'), neo6xo-
AUMO YBCINYUTDb JUaMCTPbI HIKMBOB WX JIMHY PCMHA.

a

=381,93 mm

=6,6c”"
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B namewm ciydae yCiaoBue€ BBITOIHAETCS.
Y01 06XBaTa MEHBIIIETO IIKWBA PEMHEM:

57-(d,—d
a, _180- 22 md) 5 o
a
O —
o, =1807 — STZGBT0=140) _ 1460 5 1590
381.93
Yucno peMHe HEOOX0IUMOE JIJIsl TIEpeiauy 3aJaHHON MOIIHOCTH:
PC
z=——2
£C.CC,

rae Py — gomyckaemasi MOIITHOCTh IS Tiepenadu ogHuM peMHeM kBT, (ecm. Tabm. 1); Cp — ko3¢ dunu-
€HT BIMAHUS ATUHBI peMHs (cM. Tabu. 5); C, — KoapduuueHT pexuma padboTsl (cM. Tadi. 6); C, - Ko-
a¢dunment yriaa odxsara (cMm. tadn. 7); C, — kKo3hHUIIUEHT, 3aBUCAIINN OT KOJUYECTBA pEMHEH B
nepenade (Tadm. 8).

Tabnuma 5
3Havyenns ko3¢ punnenTa BAuAHUSA LIHHBI peMHs Cy, U1 KIMHOBBIX peMHeil
Jnuna Ceuenue peMHs
pemHs L, O A b B I |

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

Tabnuma 6
3Hauenus kodgdunmnenrta pesxkuma padorsl C,

XapakTep Harpy3Ku Tun MmammHbl G
CriokoiiHast, meperpyska npu  [BeHTHIIATOPBI, BO3LYXOAYBKH, LIEH- 1,0
nycke <120% TPOOEKHBIE HACOCHI M KOMITPECCOPHI, JICH-

[TOUHBIE TPAHCIIOPTEPHI

YMepeHHble KosieOanus, re- Hacocsl 1 kommpeccopsl MOPITHEBBIE, 0.9
perpyska npu nycke <150% | HenHbIe TPAHCIIOPTEPHI 1,1
3HauMTENbHBIE KOJeOaHus, 1e- | BUHTOBBIE M CKPEOKOBBIE TPAHCIIOPTEPHI 0.8
perpyska npu mycke <200% 1,2
HepaBHoMmepHas, ynapHas ¢ MoJ0TBI, IPOOHITKY, MAPOBBIE MEITLHHIIBI, 0.7
PE3KUMU KOJIeOaHUSAMM, Tie- MOTbEMHUKH, 3KCKaBATOPBI 1,3
perpy3ska mpu mycke <300%

Ilpumeuyanue: B3HameHaTene npuBeACHbI 3HAUECHUS U1 KIMHOPEMEHHON Nepenadun
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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 pacueTra Mo 3aJaHHbIM KMHEMaTH-
YECKUM IapaMeTpaM paccUuTaHa KJIMHOPEMEHHas Mepejaada, Mo 3aJaHHOW Harpy3Ke Bbl-
Opan Tun pemus «by, mpoBeieHa MpoBepKa rnepeaadu rno A0MyCKaeMol CKOPOCTH, YACTOTE
npoOera peMHs U yrily 00XBaTa IIKUBa PEMHEM.

PaccuuTanbl OCHOBHBIE KOHCTPYKTHMBHBIC MapamMeTpbl PEMEHHOW Mepeaaud: aua-
meTpsl KKUBOB d; = 140 u d,= 382 MM, MexkoceBoe paccTossHue a = 382 MM, JUIMHA PEMHS
L = 1600 MM, onpeneneHo koinndecTBO peMHen z = 4 mt. CpoeKTUpOBaHa KOHCTPYKIUS
mKuBOB. HeoOxoauMple mapaMeTphl B XOJI€ pacueTa COTJIacOBBIBAIIM C TPEOOBaAHUSIMU
HOopMaTuBHBIX 1O0KyMeHTOB — ['OCT 20889-80, 'OCT 20898-80, 'OCT 1284.3-80.
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3.5 PyOexHbIii KOHTPOJIb
Bonpocsl pyoe:knoro kourpoJis Ne 1

Bonpocwi, paccmampusaemvie Ha ayoumopHuLx 3aHAMUAX
HcTopust Hayku Kak BUJIa I€SITEIbHOCTH.
Knaccudukanus HanpaBieHUid HAyYHOU A€ TENbHOCTH.
HopmaTtuBHbIE JOKYMEHTBI, PETJIAMEHTUPYIOIIME HAYUHYIO JEATEIbHOCTD.
Cucrema Hay4yHBIX opranuzanuii Poccun.
Pa3HOBHIHOCTH HAYUYHBIX UCCIEA0OBAHUN.
Cucrtema KaTeropuii ¥ MOHATUN HAyYHOU PaOOTHI.
Hayunoe npeaBuaeHbe Kak ocCHOBHas (popma HaydHOUH paOOTHI.
HayuHnble runoressl, IOCTAHOBKA LEJIEH U 33/1a4l HAYYHOTO UCCIIENOBaHUS.
Pa3zHoBUIHOCTH HAYyYHOIO OUCKA.
Metonabl HAy4HOro Mo3HaHus. JIornueckue 3aKOHbI U UX PUMEHEHUE.
Jlornueckue mmpaBuia apryMeHTAIUN.
MeToabl U METOOJIOTUH HAYYHBIX UCCIIETOBAHUN.
[IpoGnema. IlonsiTre u poJb.
Kpurepuu 3¢ (heKTUBHOCTH HAYUYHBIX UCCIEIOBAHUM.
['unioresa, BbIIBUKEHHUE U TTOATBEPKACHUE.
TexHOJIOrHs U MallInHa.
OO61eHayyHble METO/IbI UCCIIEOBAaHUM.
Br16op HampaBieHus: HAy4YHOTO UCCIIEI0BAHMUS.
O6ocHOBaHKE HOBOM KOHCTPYKIIMOHHOW CXEMBbI MAIlIUHBI.
Cratuveckuii, KHHEMaTHYECKUA TUHAMUYCCKHUIN aHaIN3 PaOOTHI.
Teopernyeckoe 000CHOBaHUE MapaMeTPOB PabOUYNX OPTraHOB HOBOW MAIIIUHBI.
MBICIUTENBHO-TOTHYECKUE METOIBI UCCIIEJOBAHUS.
Buabl HayYHBIX U31aHUN.
TeopeTnueckne U HIKCHIEPUMEHTATIbHBIE HCCIEAOBAHUS.
OcCHOBHBIC HCTOYHUKH HAYIYHOU WH(POPMAIIUH.

Bonpocw 0na camocmoamenvrozo usyuenus

[IporpaMmma u METOIMKA SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM.
Ortpaciu Hayk. HayuHble crieliuaabHOCTH.
Hayuno-uccnenoBarenbckas paboTa CTyJI€HTOB.
DneKTpOHHBIE HCTOYHUKU WH(OpMAIUK.
MaremaTruyeckoe onucanre PU3nyeckoro mnpoiecca.

Bonpocs! py0e:kHOro KOHTpoJisi Ne 2

Bonpocwi, paccmampusaemvie na ayoumopHuLx 3aHAMUIX
O0paboTka 1 aHAJIN3 PE3YJIbTATOB SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUM.
DTarnbl HayYHO-UCCIIEA0BATEIbCKOM PaOOTHI.
['padprraeckre METOBI HCCIIETOBAHUH.
Tunel u 3agaun 3xcnepuMenTa. [IporpamMmma u MeToaMKa SKCIIEPUMEHTA.
[TnanupoBanue s3xcnepruMeHTa. OCHOBHBIE 3JIEMEHTHI IIJ1aHa IKCIIEPUMEHTA.
[ToneBbie u 1a0OPATOPHBIE IKCIIEPUMEHTATIBHBIE UCCIIEIOBAHMUS.
O6opyaoBaHue Jist IPOBEACHUS IKCIIEPUMEHTOB.
O6paboTka u aHaIu3 pe3yJIbTaTOB IKCIIEPUMEHTATIBLHBIX UCCIICI0BaHUM.
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9.

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.

Odopmiierne pe3yIbTaTOB HAYYHOUW pabOTHI.

[TyOnukanust pe3yJibTaTOB Hay4YHbIX UCCIIEIOBAHUN.

OO1mMii 1aH U3J10°KEHHSI HAYYHOUM paOoTBhI.

PerpeccuonHsblii aHanus.

IIpocTbie 3aBUCUMOCTH.

[TatenTHBIE HcclieqoBaHuA. 3asiBKa Ha MpeojiaraeMoe n300peTeHue.
N300peTenus, nojae3Hbie MOJIETH

OnHodakTopHbIE IKCIIEPUMEHTHI

MeTobl 1 METOIMKH UCCIIEAOBAHUM.

Cucrema marmvH, paboure oprabl ¥ TpeOOBaHUS K HUM

I'paduueckuit maTepuan 3assBKM Ha U300pETCHHE.

Oco0eHHOCTH TTOATOTOBKHU pedepaToB, JOKIAI0B.

IToaroToBka M 3amuTa KypcoBbIX padOT, TUIIJIOMHBIX paloT.
Conepxanue, CTpyKTypa, CTHIb IEMOHCTPALMOHHOTO MaTepHalIa
Kpurepuu ontumusanuum B arpOMHXEHEPHOU HAYyKe.

OCHOBHBIE HAaNIPABJICHUS UCCIIEIOBAHUI B arPOMH)KEHEHEPHH.
OCOOEHHOCTH CENTbCKOXO03SIMCTBEHHBIX MaTEepUAJIOB.

Pacuer ommbok n3mepenuii. OnpeneneHne MaTeMaTUuYeCKOTO 0XKUIaHuU.
Onucanue pe3yabTaTOB MATEMATUYECKUMU 3aBUCUMOCTSIMU.
DKCHepUMEHTaIbHbIE UCCIICIOBAHMS, TUIIBI U 337]a4l DKCIIEPUMEHTA.
[Iporpamma n MeTonuka skcriepumenTa. [lnan skcriepumenTa.

[ToneBbie u 1a6OPATOPHBIE IKCIIEPUMEHTATILHBIC UCCIICIOBAHMUS.
O6opyioBaHue 1isi MPOBEACHUS SKCIIEPUMEHTOB.

O0paboTka 1 aHAJIN3 PE3YJIBTATOB KCIEPUMEHTAIBHBIX UCCIIEIOBAHU.
[ToHsiTHE TEXHUYECKOW M HAYYHOU HOBU3HBI.

3agaya: mocTpOUTh OHO(MAKTOPHBIN MATHYPOBHEBBIH TIAH AKCTIEPUMEHTA.
3agava: moCTPOUTH ABYX(DaKTOPHBIN YETHIPEXYPOBHEBBIN IIJIaH SKCIIEPUMEHTA.
3agava: MOCTPOUTh TPEX(PAKTOPHBIN TPEXYPOBHEBBIN IUIAH SKCIIEPUMEHTA.
3agaya: METOI0M HaUMEHBIINX KBAJPaTOB YCTAHOBUThH (PYHKIIUIO, OTIHCHI-

BAIOIIYI0 SKCIIEPUMEHTAIbHBIE TOUKH:

38.
39.
40.

41.

DN AW WN —

X 1,5 2,6 3,7 4,8 5,9 6,0

y 22 38 46 39 31 23

3amaua: 000CHOBATH KPUTEPUH ONITUMH3ALIMHI TOYBOOOPAOATHIBAIOIINX MAIIIVH.
3amaua: BEIOpATh KPUTEPUH ONITUMU3ALINH CEITHCKOXO3SIMCTBEHHBIX ITOTPY3YHKOB.
3anaua: ['paduueckur 0T0OpPa3UTh 3aBUCUMOCTb:
=—49252 + 3,093v + 1340,8K, + 1,074V + 11, 708vK, — 600V’

3anaua: ['paduueckn 0TOOpa3UThH 3aBUCUMOCTD:

Q= -5469-0021v+14,717K,— 0, 008V + 0,219vK,—7,472°K, ?

Bonpocwet ona camocmoamenvroeo uzyuenus

[Toctpoenue rpadudyeckoro Marepuana.

JIByX(aKkTOpHbBIN HIKCIIEPUMEHT.

TpexdakTOpHBIN IKCTIEPUMEHT.

O06paboTKa pe3ybTaTOB SKCIEPUMEHTAIILHBIX UCCIIEOBAaHUM.

AHanu3 TUTEpaTypHBIX UCTOUYHUKOB.

JIuteparypnast 06paboTKa Hay4YHOTO HCCIIEOBaHUSI.
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3.6 IIpomexxkyTouHasi aTrecTanus

BI/I,II HpOMC)KyTOHHOﬁ aTTeCralu B COOTBCTCTBHUU C y‘le6HLIM IIJTAaHOM IIO 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-
BeTcTBUM C [loj0XKeHneM O TeKyIleM KOHTPOJIE YCIIEBAaEMOCTH U MPOMEKYTOYHOM aT-
TECTAIM OOYYaIOIIMXCSl 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.

00 N oL N

Oo0pa3sen OnJieTa BBIXOHOT0 KOHTPOJIA:

MHMHHUCTEPCTBO CEJIbCKOI'O XO35IliICTBA POCCUMCKOM ®EJIEPAIIUU
d)enepa.m)ﬂoe rocyrapCcrBeHHOC 5]0)1)K€TH06 Oﬁpa30BaTeJIBHO€ YupexxaceHue
BbICLIET0 00pa30BaHus

"CapaToBcKHil rocyiapcTBeHHbIN 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/IHOTGBa, BBIIBMOKCHUC U ITOATBCPKACHUC.
2. Ilporpamma u Metoauka skcniepuMenTa. [lnan sxcnepumenra.

27.08.2019
3aB. kadenpoii /Kamsimosa I".H./

Bonpocsl BIXOAHOI0 KOHTPOJIA (3a4eT)
OO6mieHayYHbIe METOIbI UCCIIEIOBAHUIA.
Knaccudukanys HanpaBieHU HAyYHOU ACATEILHOCTH.
HopMaTuBHbIE JOKYMEHTBI, PETJIAMEHTUPYIOIIUE HAYUHYIO JEATEIbHOCTD.
Cucrema Hay4yHbIX opranu3amui Poccuu.
Pa3HOBUHOCTH HAYYHBIX UCCIIEIOBAHUM.
Cucrema KaTeropuii U MOHATUN HAyYHOU PaOOTHI.
HayuHble runoressl, MOCTAHOBKA LEJIEH U 3a1a4¥ HAYYHOTO UCCIEN0BAHUSL.
Pa3zHOBUIHOCTH HAYYHOTO ITOKUCKA.
. Metonpl Hay4yHOTro 1o3HaHus. JIornueckne 3aKOHbI U X ITPUMEHCHHUE.

10 Jlornueckue npaBuiIa apryMeHTalNH.
11. MeTtoabl 1 METOIOJIOTUY HAYYHBIX UCCIIEAOBAHUM.
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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.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

52.
53.
54.
55.
56.

[IpoGnema. IlonsTre u pois.

Kpurepuu 3¢)(peKTUBHOCTH HAYYHBIX UCCIIEI0OBAHMM.

['unore3a, BBIABMKEHUE U TOATBEPKACHUE.

TexHOoJIOrHs ¥ MallluHAa.

Hcropust HayKu Kak BUJ1a A€ATEIbHOCTH.

Bb160p HampaBieHUs: HAYy4YHOTO UCCIIEI0BAHMUS.

O6o0cHOBaHNME HOBOM KOHCTPYKIIMOHHOW CXEMBbI MAIIIUHBI.
Crarnyeckuii, KIHEMaTUYECKUN JMHAMUYECKUNA aHaTIU3 PabOThI.
Teopernyueckoe 000CHOBaHUE TAPAMETPOB PAOOYMX OPraHOB MAILIMHBI.
MBICIUTENBHO-JIOTHYECKUE METOABI UCCIICIOBAHUS.

Teopernueckne U SKCIIEPUMEHTAIIBHBIE UCCIIEIOBAHUS.

[IporpaMmma u METOIMKA SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN.

Otpaciu Hayk. HayuHble crielinaabHOCTH.

HayuHo-uccnenoBarenbckast paboTa CTyA€HTOB.

DNeKTpOHHbIE UCTOYHUKHU UH(OpMALUH.

MatemaTuyeckoe onucanue PU3nYecKoro mnporecca.

O6paboTka U aHaIU3 Pe3yJIbTaTOB IKCIEPUMEHTATBHBIX UCCIICIOBAHUM.
Oranbl HAyYHO-HCCIEI0BATENbCKON paOOTHI.

['paprueckure MeTO bl HCCIEOBAaHUM.

Tunel u 3agaun 3xcnepuMenTa. [IporpaMmma u MeToAMKa SKCIIEPUMEHTA.
[InanupoBanue s3xcrnepuMenTa. OCHOBHBIE DJIEMEHTHI IIJIaHa SKCIIEPUMEHTA.
[ToneBbie 1 1abOpaTOPHBIEC IKCIIEPUMEHTATBHBIE UCCIIEIOBAHUSI.
OO0opynoBaHue ISl MPOBEACHUS SKCIIEPUMEHTOB.

O0paboTKa 1 aHaJIU3 PE3yJIbTaTOB SKCIEPUMEHTAIBHBIX UCCIIEI0OBAaHUI.
OdopmiieHne pe3ynbTaTOB HAYYHOU paOOTHI.

[TyOnukanust pe3yJibTaTOB Hay4YHbIX UCCIIEIOBAHUN.

OO1uit miiaH U3JI0KEHUS HAyYHOU paOOoTHI.

PerpeccrnonHbli aHamms.

IIpocTble 3aBUCUMOCTH.

N300peTenus, mojae3Hble MOIeIu

OnHo(haKTOPHBIE SKCIIEPUMEHTHI

MeToapl 1 METOIMKH UCCIIEAOBAHUM.

Cucrema marvH, padoure opraibl U TpeOOBaHHUS K HUM

[ToaroToBKa u 3aluTa KypcoBbIX padOT, TUIIJIOMHBIX padoT.
ConepxaHue, CTpyKTypa, CTHIIb IEMOHCTPALIMOHHOTO MaTepurala
Kpurepun ontumMuszanuu B arpOMHXEHEPHON HAYKE.

OCHOBHBIE HAalIPABJICHUS UCCIIEIOBAHNI B arPOMH)KEHEHEPHH.
Oco0eHHOCTH CEeNTbCKOXO3SIMCTBEHHBIX MaTEPHAIIOB.

Pacuer ommbox n3mepenuid. OnpeneneHne MaTeMaTUueCKOTO 0XKUIaHUs.
Onuncanue pe3ynbTaToOB MaTEMaTHIECKUMU 3aBUCUMOCTIMU. [locTpoenue rpa-

(prUecKuX 3aBUCUMOCTEH.

DKCIEpUMEHTAIbHBIE UCCIIEAOBAHMS, TUIIBI U 337]a4X DKCIIEPUMEHTA.

[Iporpamma 1 MeToAMKa dKCIIepUMeHTa. 1 1nan sxkcnepumenTa.

IToneBble n 1a0OpaTOPHBIE IKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHUSL.

O0opynoBaHue Ui NPOBEACHUS dKCIIEPUMEHTOB.

O0paboTKa 1 aHaJIU3 PE3yJIbTATOB IKCIEPUMEHTAIBHBIX UCCIIEI0OBAaHUI.
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57. IloHsITHE TEXHUYECKOW M HAYYHOU HOBU3HBI.

58. IlocTpoenue rpaduaeckoro Marepuana.

59. JIByx(paKTOpHBII SKCIIEPUMEHT.

60. O6paboTKa pe3yJbTaTOB SKCIEPUMEHTATBHBIX UCCIICIOBAHUM.

61. Ananu3 nuTepaTypHbIX HCTOYHUKOB.

62. 3agaya: OCTPOUTH OAHO(PAKTOPHBIN MSTUYPOBHEBBIN IJIaH SKCIIEPUMEHTA.

63. 3agaya: MoCTPOUTH JBYX(PaKTOPHBIN YETHIPEXYPOBHEBBIN IIJIaH SKCIIEPUMEHTA.

64. 3agaya: moCTpOUTh TPeX(haKTOPHBIN TPEXYPOBHEBBIH ILIaH FKCIIEPUMEHTA.

65. 3agaya: METOZIOM HaUMEHBLIMX KBaJpaToOB yCTAHOBUTH (DYHKIIMIO, OITUCHIBAOLIYIO
AKCIEPUMEHTAIIbHBIE TOUKH:

X 1,5 2,6 3,7 4,8 59 6,0
y 22 38 46 39 31 23

66. 3agaua: 060CHOBATH KPUTEPUU ONITUMU3AIUH [TOYBOOOPAOATHIBAIOIINX MAIIIHH.
67. 3amaya: BbIOpaTh KPUTEPUU ONTUMHU3ALIMY CEIbCKOX03SHCTBEHHBIX IOIPY3UHKOB.
68. 3agaua: ['paduyeckn 0TOOpa3UTH 3aBUCUMOCT:

69. P=-49252+3,093v+ 1340,8K, + 1,074V + 11, 708vK, - 600V’
70. 3amayva: I'padmyecku 0TOOpa3UTh 3aBUCIMOCTb:

71. Q= —5469—0,021-v + 14,717-K,— 0,008V° + 0,219-v-K, — 7,472:K,,°

4. MeToanueckne MaTepuaJbl, onpeae/sioiine nNpoueaypbl OleHUBAHWS 3HAHUH,
YMeHM i, HABBIKOB M (MJIM) ONbITA JeSITeJIbHOCTH,
XapaKTepu3yIIINX 3TAnbl ()OPMUPOBAHNUS KOMIIETEHIIHI

4.1 Ilpouexypbl OLICHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB M (WJIN)
ONbITA 1eATEJIbHOCTH

KonTponb pe3ynbTatoB 00ydeHHs CTYAEHTOB, 3TallOB U YPOBHs (POPMUPOBAHUS
KOMIIETEHUUHA MO AUcHMIUIMHE «OCHOBBI Hay4YHBIX UCCIEAOBAaHUN B arpOMHKEHEPUM»
OCYLIECTBJISIETCS. YEPE3 MPOBEACHHUE BXOJHOI0, TEKYLIEr0, PyOEKHBIX, BBIXOAHOTO KOH-
TPOJIEN U KOHTPOJISL CAMOCTOSATENBHOM padOoTBhI.

@opMBbI TEKYLIETO, MPOMEXKYTOYHOIO U UTOTOBOI'O KOHTPOJISI U KOHTPOJIbHBIE 3a-
JaHUs IS TEKYIIEro KOHTPOJis pa3pabaThiBatoTcs Kadeapoil ucxonas u3 crnenuduku
JUCLUIUIMHBI, U YTBEPKIAIOTCA Ha 3acelaHuU Kadeapbl.

4.2 Kpurepuu olleHKHM 3HAHMH, YMEHU, HABBIKOB U (WJIH) ONBITA [1eATe1bHO-
CTH, XapaKTepHU3YIOLIHUX ITanbl (POPMHUPOBAHUS KOMIIETEHIMA B Ipolecce 0CBoe-
HHUS 00Pa30BaTENbHON NPOrPaMMBI
OnucaHue MKaJIbl OLEHUBAHUS JOCTHKEHHSI KOMIIETEHIIUNA 110 AUCLUIUIMHE IIPU-
BEJIEHO B TadmIe 6.

Tabnuua 6
YpoBeHb OTmeTka 1o nATHOANIBHOM cUcTEMe Onucanue
OCBOCHUS (mpomesxyTOUHast aTTecTarus)™
KOMIIETEH-
1A
8bICOKUIl | «OTJIIMYHO» | «3aYT€HO» | «3aureHo | OOyuaromuiics oOOHapy>KHJI BCECTOPOHHEE,
(oTiMY- | cucTeMaTHYECKoe M TIIyOOKOe 3HAaHHE yued-
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YpoBeHb OtMeTKka no nATHOAUTHHOM CUCTEME Ornucanue
OCBOCHUS (mpomesxyTo4YHas aTTecTarus )™
KOMIIETEH-
LIUH
HO)» HOT0 MaTepHalia, yMeeT CBOOOJIHO BBINOIHSTh
3aJaHus, NPEAYCMOTPEHHbIE MPOTrPAMMOI,
YCBOMJI OCHOBHYIO JINTEpAaTypy U 3HAKOM C
JIOTIOJTHUTEBHON JINTEpaTypol, pPEeKOMEH]I0-
BaHHOM mnporpammoil. Kak mnpaBuio, o0y-
YalOIUICS MPOSBIsET TBOPUECKUE CIIOCOO-
HOCTH B TIOHMMaHHH, M3JI0)KEHUH U HCIIOJIb-
30BaHMM MaTepuaia
oazoewlii «XOpOLIO» | «3auTeHO» | «3auTeHo | OOywaromuiicss OOHapyXui IOJHOE 3HaHME
(xopo- | yueOHOTO Marepuana, YCHEUIHO BBIIOJIHSIET
10)» NpPeIyCMOTPEHHBIE B IIpOrpamMMme 3aJaHus,
YCBOWJI OCHOBHYIO JIMTEPATypy, PEKOMEHIO-
BaHHYIO B IPOrpaMMe
NnOpO206bLIl | KyIOBIETBO- | «3aUTEHO» | «3auTeHo | OOydwaromuiicss 0OHApPYKWUJI 3HAHUS OCHOBHO-
PHUTEITBHOY (ymomie- | ro yueObHOro marepuana B oObeMe, HE00XO-
TBOPH- TUMOM ISl TalbHEHIIel y4eObl U MpeacTos-
TEJIBHO)» | el paboThl Mo MpodecCuu, CIPaBISIETCS C
BBINOJIHEHHEM TMPAKTHYECKUX 3aJaHuM, mpe-
JYCMOTPEHHBIX HPOTrpaMMOil, 3HAKOM C OC-
HOBHOM  JIUTEPATYpOM, pPEKOMEHIOBAHHOU
IPOTrpaMMOi, JOMyCTUJ MOTPELIHOCTH B OT-
BETEe HAa SK3aMEHE M IpPU BBHINOJHEHUH HK3a-
MEHALIMOHHBIX 3aJaHWi, HO 00jJaJaeT HeoO-
XOJMMBIMH 3HAaHUSAMU JUISI MX YCTpaHEHHUs
1101 PyKOBOJICTBOM ITpENOiaBaTelis
— «HEYNIOB- | «He 3auTe- |«He 3auTeHo| OOyuaronuiics oOHapykui mpoOenbl B 3Ha-
JETBOPU- HO» (HeyoBJIET-| HUSIX OCHOBHOIO Y4YeOHOro Mmarepuania, Jo-
TEJILHOY» BOpUTENb- | MYCTHJI NMPUHLUUIHAIbHBIEC OIIUOKH B BBINOJI-
HO)» HEHMHM  IPEIyCMOTPEHHBIX  IPOrpamMMoi

MPAKTUYECKUX 3aJaHHi, HE MOXKET IMPOJ0JI-
KUTh 00y4YeHUE WIHM MPUCTYNUTH K Mpodec-
CHUOHAIbHOU ACATCIIBHOCTH II0 OKOHYAaHUU
o0pasoBaTenbHON OpraHu3anuu 0e3 J0Io-
HUTENBLHBIX 3aHIATHN

* - ¢opMa IPOMEKYTOYHOW aTTECTAI[MU B CEMECTPE OMPEICIAETCS B COOTBETCTBUU C
Tabnuiei 2 paboyeit mporpaMmbl TUCHUILUIMHBI (MOTYJISI)

4.2.1. Kputepuu OLleHKH YCTHOI'0 OTBETA IPHU TEKYyIIeM KOHTPOJIE U IPOMEKYTOY-

HOM aTTecTalu

[Ipu oTBeTe Ha BOMIPOC 00YUAIOIMIUNACS IEMOHCTPUPYET:

3HAHMA: 0a30BOM OCHOBBI M COBPEMEHHBIX METOJMK DKCIEPUMEHTATBHBIX HC-
CJICIOBAaHUN B arpOMH)XCHEPUH, TUTAHUPOBAHUS MTPOBEACHUS U 00paOOTKH pe3yJbTaTOB
3KCIIEPUMEHTOB;

YMEHHSI: COCTaBJISATH MPOrPaMMYy M IUIAH SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM,
000CHOBATh UCCIIElyEMbIE MAPAMETPhI U KPUTEPUHN ONTUMU3ALIUU, OTIPENIETATh 00J1aCTh
ONTHUMAaJIbHBIX 3HAYEHUIN apaMeTpPOB;
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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 MaTepHalia; 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 COMpPOBOXK/IAIOIIEECs 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
DKCIIEPUMEHTOB;

YMEHHUsI: COCTaBJIATh IPOrpaMMy M IUIAH SKCIEPUMEHTAIbHBIX HCCIEAOBAHUM,
000CHOBATh HUCCIENyEMbIE TapaMeTPhbl U KPUTEPUN ONTUMH3ALUH, ONPEAEIATh 00IacTh
ONTHUMAaJbHBIX 3HAYEHUH IMapaMeTpoOB; MPEACTABIATh Pe3yibTaTbl U (HOPMYJIHPOBATH
BBIBOJIBL;

BJA/IcHHE HABBIKAMH: BJaJCHUE COBPEMEHHBIMM METOJAMH IUIAHUPOBAHUS
HKCIIEPUMEHTOB, METOJUKAMU CTAaTUCTUYECKON 00pabOTKH, cHCTeMaTU3allud W Tpe.-
CTaBJICHMS PE3YJIBTATOB UCCICIOBAHHM.

Kpurtepun ouenku BoinoJiHenus pegepara

OTJIMYHO OOyuatomuiics A€MOHCTPUPYET:

- TPaBWJIBHO BBIMIOJHEHHBIN U aKKypaTHO 0(OPMIICHHBIN pedepar Ha 3a1aH-
HYIO TEMY;

- pedepar, cogeprkarmunii BBECHNE, OCHOBHOM TEKCT, BEIBOABI, CIIUCOK HC-
MOJIb30BaHHBIX UICTOYHUKOB,;

- pedepar, conepkamunii HEOOXOIMMBbIE JJIST PACKPBITHS MaTeprasa CXeMBI,
pucyHKH, (poTorpadun, pacyeTHbie HOPMYIIBI;

- pedepar, conepKaiuii ClIMCOK COBPEMEHHBIX JIUTEPATYPHBIX HCTOYHHUKOB,
MCTOYHHMKOB U3 JIEKTPOHHO-OMOINOTEUHON CPEIbl M CETH MHTEPHET;

- cBOOOJHO OPUEHTUPYETCS B IPEACTABICHHOM MaTepuaie pedepara;

- TpaBWJIBHBIC OTBETHI HA JOMOJHUTEIbHBIC BOIIPOCHI MPEOIaBaATEIs.

X0pOoLIo OOyuarouuiicst I€MOHCTPUPYET:

- TPaBWJIBHO BHINOJIHEHHBIN U 0POPMIICHHBIN pedepaT Ha 3a1aHHYIO TEMY;

- pedepat, conepkaiiuii BBeJJleHIE, OCHOBHOM TEKCT, BHIBOJIBI, TUTEPATYPY;

- pedepat, conepkamuit HEOOXOAUMBIE, HO HETOCTATOYHBIE ISl PACKPBITHS
Marepuasa CXeMbl, pUCYHKH, poTorpaduu, pacuyeTHbie POpMYIIHI;

- pedepar, conepKaluii CIMCOK COBPEMEHHBIX JIUTEPATYPHBIX HCTOYHUKOB,
HMCTOYHUKOB U3 AJIEKTPOHHO-OMOIMOTEYHOM CPE/bl U CETH UHTEPHET;

- HeOoJbIINe 3aTPYJHEHUS B TEMaTHKE pedepaTta U MpeCTaBICHHOM MaTe-
puaie;

- B ICJIOM MIPaBHUJILHBIC, HO C HCGOHBHII/IMI/I OH_II/I6KaMI/I OTBCTHI HA JOIIOJIHH-
TEJIbHBIE BOMPOCHI MPEIoIaBaTessl.

YI0OBJETBOPUTEb- | OOyJaromuiics JeMOHCTPUPYET:

HO - TPaBUILHO BHINIOJHEHHBIH OPOPMIIEHHBIHN pedepar Ha 3aJaHHYIO TEMY;

- pedepar, conepkamiuii He Bce HEOOXOIUMBIEC pa3/eibl (BBEICHNUE, OCHOB-
HOM TEKCT, BBIBOJIbI, CTUCOK HCIIOJIb30BAHHBIX HCTOUHUKOB);
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- pedepat, conepkaliuii HEIOCTATOYHOE JISl PACKPBITHUS MaTepHasia KoJn-
YEeCTBO CXEM, PHUCYHKOB, ¢poTorpaduii, pacdeTHbIX HopmMy,;

- pedepat, conepraluii CIUCOK yCTapeBIINX JIUTEPATYPHBIX HICTOYHUKOB;

- 3aTpyJHEHHs B TeMaTUKe pedepaTa v MpeacTaBICHHOM MaTepHare;

- OTBETHI HA JIONOJHHUTEIBHBIE BOIPOCHI MPETIOIABATEINS C OMIMOKAMH.

Hey/10BJIETBOPH- OO0yuaromuiics:
TeJIbHO - HeTpaBWIBHO 0GOpMuUII pedepaT Ha 3aJaHHYIO TEMY;
- TpencTaBui pedepar C OCHOBHBIM MaTe€pHajIOM HE COOTBETCTBYIOIIUM Te-
Me€;

- TpeacTaBHiI pedepar, He COOTBETCTBYIONIMN HEOOXOIUMOH CTPYKTYpE;

- mpencTaBui pedepar 6e3 He0OXOAUMBIX TSl PACKPHITHS TEMBI PUCYHKOB,
cxeMm, (ororpaduii ¥ pacdeTHBIX (OPMYII, OTCYTCTBYIOT BHIBOIBI;

- 3aTpyAHACTCA OaTb OTBCTHI HA JOMOJHUTCIIBHBIC BOITPOCHI NPCIOAaBaTCIIA.

4.2.3 Kputepuu ouieHKHU codece10BaHMS

[Ipu cobecenoBanny 00YJAFOIIMIICS TEMOHCTPUPYET:

3HaHUsI: 0a30BOM OCHOBBI M COBPEMCHHBIX METOIMK 3KCIICPUMEHTAIBHBIX HC-
CJICIOBAHHI B arpOWHXEHEPUH, INIAHUPOBAHUS MPOBEICHUS U 00pa0OTKH Pe3yJIbTaTOB
9KCIIEPUMEHTOB;

YMEHHMSI: COCTaBJISATh IPOrpaMMy M IUIaH SKCIICPUMEHTAIBHBIX HCCIICIOBAHUM,
000CHOBAThH UCCJICIyEMbIC IMapaMeTPhl U KPUTCPUN ONTHUMH3AIUH, ONPEACIATh 001aCTh
ONTUMAJILHBIX 3HAYCHHI MTApaMETPOB;

BJIajleHHe HaBbIKAMU: BJIAQJICHUC COBPEMCHHBIMH METOJIAMH IUIAHUPOBAHHUSI
9KCIEPUMEHTOB, METOJMKAMHU CTATUCTHYCCKOW OOpabOTKH, CHCTEMATH3allMU M IPEI-
CTaBJICHUS PE3yJIbTATOB UCCIICIOBAHUM.

Kpurepuu oneHku codece1oBanmsi

OTJIUYHO OO0yuarouuiicst 1IeMOHCTPUPYET

- 3HaHWEe 0a30BOW OCHOBBI M COBPEMEHHBIX METOIUK SKCHEPHUMEHTAIBHBIX
WCCIICZIOBAaHUI B arpOMH)KEHEPUH, IUIAHUPOBAHUS MPOBEACHUS U 00pabOTKU
PE3YJIbTaTOB SKCIEPHMEHTOB; YCBOCHHE BCEro 00beMa MPOrpaMMHOTO MaTe-
puana; BBIIEISET TIIaBHbIC TTOJIOKEHUS B U3yUYEHHOM MaTepHualie u He 3aTpy/-
HSETCS IPU OTBETAaX HA BUJOM3MEHEHHbIC BONPOCHL; HE JJOMYCKAeT OIIHOOK B
BOCIIPOM3BEICHIH U3yUYEHHOTO MaTepHaa,

- YMEHHE COCTAaBIIATH NMPOTPAMMY M IUIAH SKCHEPHMEHTAIBHBIX HCCIIEeI0Ba-
HUI, 000CHOBATh UCCIIEAyEMbIe MapaMeTpbl U KPUTEPHH ONTHUMM3AIINH, OII-
penensTh 001acTh ONTHMAIbHBIX 3HAYEHUH TapaMeTpOB;

- YCHEIIHOE U CUCTEMHOE BJaJIeHHE COBPEMEHHBIMH METOAAMHU IJIAHUPOBA-
HHSI SKCIIEPUMEHTOB, METOANKAMH CTATHCTUYECKOH OOpaOOTKH, CHCTEeMaTH-
32Uy U IPECTABICHUS PE3YIbTaTOB UCCIICIOBAHUIA.

X0pouIo OO0yuarouuiics 1eMOHCTPUPYET

- 3HAaHHME BCETO M3YUYCHHOI'0 MaTepuaa; OTBeyaeT 0e3 0cOoOBIX 3aTpyAHCHUI
Ha BOIPOCHI MPENOABaTelNs; yMEeT NPUMEHSATh MNOJyYEHHbIC 3HAHUS Ha
NPaKTUKE; B YCTHBIX OTBETAX HE JIOMYCKAET CEPhE3HBIX OMIMOOK, JETKO YCT-
paHSeT OTJAENbHBIE HETOYHOCTH C IOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB
IpernoaaBaTens

- B LIEJIOM YCIEIIHOE, HO COJep Kaliee OTACNbHbIE TPOOeIbl YMEHHE COCTaB-
JSTh TMPOTPaMMy H IUIAH SKCIIEPHUMEHTAIBHBIX HCCIEIOBaHUNA, 000CHOBATH
UCCIIeIyeMble MapaMeTpbl U KPUTEPUU ONTHMHU3AIMH, ONPENENATh 00JacTh
ONTUMAJIbHBIX 3HAYCHUN TApaMETPOB;
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- B OCJIOM YCIICIIHOC, HO COIIPOBOXAAIOIICECA OTACIBbHBIMH HCCYHICCTBCH-
HBIMH OIITMOKaMH BJIaACHUEC COBPEMCHHBIMU MCTOHaMHU IIJIAHUPOBAHUA 3KC-
HepHMBHTOB,]MGTOHHKaMHﬁCT&THCTHHCCKOﬁ 06pa6OTKH,CHCTCMaTHBaHHH n
MMPCACTABJICHUS PC3YJILTATOB HCCIICIOBAHUI.

Y10BJIeTBOPH-
TeJIbHO

OO0y4aronuiicss AeMOHCTPUPYET

- 3HaHHE OCHOBHOT'O MaTepHalia, HO UCIIBITHIBACT 3aTPYJHEHHE MPU €ro CaMo-
CTOSITEIILHOM BOCIPOHM3BEICHUH U TPeOyeT MOMOTHUTEIBHBIX U YTOYHSIONINX
BOIPOCOB MPEMOJABATENSI; TOMYCKaeT HETOYHOCTH U HCTIBITHIBAET 3aTPyIHE-
HUE [IPH OTBETaX HA BHJIOM3MEHEHHBIE BOIIPOCHI

- B I[EJIOM YCIICIIHOE, HO HE CUCTEMHOE YMEHHE COCTaBJISTh MPOTPaMMy H
IUTaH SKCIIEPUMEHTAIBHBIX HCCIIEOBaHMA, 0OOCHOBATh HCCIIEAyeMbIe Mapa-
METpPBl U KPUTEPUH ONTHUMM3AINH, ONPEAESATh 00JaCTh ONTHUMAIbHBIX 3HA-
YEHUH IapaMeTpOB;

- B I[EJIOM YCIIEUTHOE, HO HE CHUCTEMHOE BIIaJICHHE HAaBBIKAMU INITAHUPOBAHUS
HKCIIEPUMEHTOB, METOJIMKAMHU CTaTUCTHYECKOW 00paOOTKH, CHCTEMaTH3AINN
Y TIPEJICTABJICHUS PE3yIbTAaTOB UCCIIEI0OBAHUM.

HEYI0BJIETBOPH-
TEJIBHO

OOGyyaronuiics:

- HE 3HAeT 3HAYUTENbHOM YacTH MPOrpaMMHOT0 MaTepuana, I0X0 OPUEHTH-
pyeTcs B COBPEMEHHBIX METOJMKAX JKCICPUMEHTAIBHBIX UCCIICIOBAHUIA B
arpOVH)KEHEPHH, TNIAHUPOBAHUS MPOBEACHUS U 00pabOTKU PE3yIbTaTOB JKC-
MEPUMEHTOB, HE 3HACT MPAKTHKY MPUMEHEHHUS MaTepuaia, A0MyCKaeT CyIe-
CTBEHHBIE OIINOKU

- HE YMEET COCTaBJIATh MPOTPAMMY M IIaH SKCIIEPUMEHTAILHBIX HCCIIEI0Ba-
HUl, 000CHOBaTh HCCIEAyeMble apaMeTpbl U KPUTEPUU ONTHUMH3AIUH, OII-
peaensaTh 00JIACTh ONTHMANILHBIX 3HAUCHUH MTapaMeTPOB; AOMYCKAET CYIIECT-
BEHHBIEC OIIHUOKU, HEYBEPEHHO, C OOJBIIUMU 3aTPyAHCHUSIMHU BBHITIOTHSET ca-
MOCTOSITENIbHYIO pa0oTy, OOJNBIIMHCTBO 3aJaHUM, MPEAYCMOTPEHHBIX MPO-
rpaMMOU TUCUUIUIMHBI, HE BBITIOTHEHO;

- HE BJIaJICCT COBPEMECHHBIMHU METOJIaMHU TUTAHUPOBAHUS YKCIIEPUMEHTOB, Me-
TOAUKAMH CTaTHUCTUYECKOM OOpabOTKH, CUCTEeMATHU3AlMH M MPEICTaBICHUS
PE3yJIbTaTOB MCCIICAOBAHUMN; JHOMYCKACT CYIICCTBCHHBIC OMIMOKH, C OOJIBIIH-
MU 3aTPyJAHEHUSMHU BBINOJHIET CAMOCTOSITENBHYIO pPaboTy, OOJBLIIMHCTBO
MIPElyCMOTPEHHBIX MTPOTPAMMON JTUCIUTUTHHEI HE BBITIOJIHEHO.

4.2.4 Kputepuu OlleHKH BHINOJHEHNSI TUIIOBBIX PACYETOB
[Ipu BBIMOTHEHUN TUTIOBBIX PACUE€TOB O0YYAIOIIUICS JEMOHCTPUPYET:
3HAHUA: 0a30BOM OCHOBBI M COBPEMEHHBIX METOJMK DKCIEPUMEHTAIBHBIX HC-
CJICIOBAaHUN B arpOMH)XCHEPHUH, TUTAHUPOBAHUS MTPOBEACHUS U 00pabOTKH pe3yJbTaTOB

yMeHusi:

AKCIIEPUMEHTOB;

COCTaBJIAITh IPOrpaMmy H IUJIaH 3KCIICPHUMCHTAJIBbHBIX HCCHCI[OBaHI/Iﬁ,

000CHOBATh HUCCIEAYEMbIE MAPAMETPhl U KPUTEPUU ONTUMHU3ALNH, ONPEACNIATh 00JIaCTh
ONTUMAJIbHBIX 3HAYCHHUI NIapaMeTPOB;

BJIaJicHHEe HABBIKAMH: BJAJCHUE COBPEMEHHBIMM METOJAMM IUIAHUPOBAHUS
HKCIIEPUMEHTOB, METOJUKAMU CTATUCTUUYECKON 00pabOTKH, cMCTEMaTU3alud U Ipel-
CTaBJICHU PE3YJIbTATOB UCCICIOBAHUM.

KpHTepnn OICHKHU BBINNOJHCHHUS THITOBBIX PACI€TOB

OTJINYHO

00y4JarIuNCs JEMOHCTPUPYET:
- TPaBUJIBHO BBIMOJIHEHHBIN M aKKypaTHO 0(OPMIICHHBIH TUIIOBOM pacyeT 1o
CBOEMY BapHaHTy;
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MOJTHBIA 00beM 3HAHUH JICKIIMOHHOTO MaTepHalia 1o COOTBETCTBYIOIINM pa3Jie-
JaM AUCHUIUTHMHBI « OCHOBBI HAYYHBIX UCCIIEOBAHUI B arpOMHKCHEPUM;
CBOOOJTHO OPUEHTUPYETCS B HEOOXOIMMOM JIJIsl pacueTa CIpaBOYHON HOpMa-
TUBHO-TEXHUYECKOM TOKYMEHTAlINH;

IPpaBHUJIbHBIC OTBCTHI HA JOTIOJHUTCIIBHBIC BOIIPOCHI ITPETIOAaBaTCIIsA.

XOpo1Io

00yyaromuics 1eMOHCTPUPYET:

MIPaBWJIbHO BBITOJIHEHHBIN U OPOPMIIEHHBII TUIIOBOM pacyeT 10 BapUAHTY;
3HAHUA JEKIUOHHOIO MaTepuaia 110 COOTBETCTBYIOLUM pa3/ieaaM IUCLUIUIN-
Hbl «OCHOBBI HAYYHBIX MCCIIEA0BAHNN B arPOUHKEHEPUNY;

HeOoJIbLINEe 3aTPyAHEHUS B TOMCKE HEOOXO0AUMOM ISl BBIIOJIHEHHS pacyeTa
nH(pOopMaliy B CIPaBOYHON HOPMATUBHO-TEXHUYECKOM TIOKyMEHTALINN;

B 11€JIOM IIPaBUJIbHBIE, HO ¢ HEOOJIBIIMMHU HETOUYHOCTSIMHM OTBETHI Ha JIOTIOJIHU-
TEJIbHBIE BONPOCHI NIPENOAABATENS.

Y10BJI€TBOPH-
TeJbHO

00y4JarIUNACs JEMOHCTPUPYET:

MPaBWJIbHO BBINOJIHEHHBIN TUIIOBOW pacueT Mo CBOEMY BapHaHTY;

- HGO6XO,Z[HMBII>1 MUHHUMYM 3HAHUN JICKHMOHHOT'O MaTCpHrajia 1o COOTBCTCTBYIO-

IIUM pa3zenaMm TUCIUILTHHBI « OCHOBBI HAYYHBIX UCCIICIOBAHUIA B arpOMHKECHE-
pUID;

3aTpyAHEHUS B MIOMCKE HEOOXOAMMOM [T BHITIOJIHEHHSI pacueTa HHPOpMauu
B CIIPaBOYHOU HOPMATUBHO-TEXHUYECKON JOKYMEHTALUU;
OTBETHI HA JJONIOJHUTEIbHBIE BOIPOCHI IPENOAABATENSI C HETOYHOCTSIMM.

Hey/10BJIeTBOPH-
TeJbHO

oOydarommuics:

HEIMPABUJIBHO BBINOJHUI TUIIOBOW pacyeT MO CBOEMY BapUaHTY WJIM BBIITOJIHUI
pacyer He M0 CBOEMY BapHaHTYy;

JEMOHCTPHUPYET OTCYTCTBUE HEOOXOAMMOI0 MUHUMYMa 3HAHUM JIEKIIMOHHOTO
MaTepHala o COOTBETCTBYIOIIKM pa3zesiaM AUCUUIIINHBI « OCHOBBI HAy4HbIX
HCCIE0BAaHUN B arpOMHKEHEPUIY;

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

3aTpyIHSAETCS 1aTh OTBETHI HAa JONOJIHUTEIbHBIE BOIPOCHI IIPENOAaBaTeNs UIH
OTBEUAET C CYIIECTBEHHBIMH OIIMOKAMH.

Pazpabomuux(u): npogheccop, Ilasnoe I1.U. dﬂl‘
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