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AHHOTAIMSA

Paboueii mporpammbl yueOHoii maucuuniauabl DPT/.04. «Hano-tpubo-
COCTaBbI B arpOMHKEHEPUN» IS TTOATOTOBKHU OakaIlaBpoB o HampasieHuto 35.03.06
Arpoumxenepusi, HampaBnennocts: TexHuueckue cHuCTeMbl B arpoOu3Hece,
texanyeckuil cepsuc B AIIK, mammnel 1 060pya0oBaHue A5l XpaHEHUS U IepepaboTKU
CEJIBCKOXO3SIMCTBEHHOM MPOAYKIIUH.

Heabio ocBoenust aAucuumiaIuibl «HaHO-TpruOO-COCTaBbl B arpOMHKEHEPUN
SBJISIETCSL YCBOCHUE CTYIEHTAaMU 3HAHUU 110 OCHOBAM TPUOOJIOTMH U TPUOOTEXHUKH C
TeM, YTOOBI OHM MOTJIA Ha CTaJWH MPOEKTUPOBAHUSA, U3TOTOBICHUS U HKCIUTyaTaI[lH
TEXHUKHA Ha3HA4aThb MEPONPHITHS MO OOECHEUYEHHIO JOJITOBEYHOCTH Y3J0B TPEHUS
MalmiMH U oOopynoBaHusi. CTylneHThl JOJDKHBI BJIAJETh CIIOCOOHOCTBIO K
a0CTPaKTHOMY MBILUJIEHUIO, aHAIN3Y, CUHTE3Y, BIaJCHUEM JIOTUYECKUMU METOIaMH U
OpUeMaMHd HAy4yHOTO HCCJIEIOBAaHUS B JIaHHOM 00J1acTH, CHOCOOHOCTBIO U
TOTOBHOCTBIO OpPraHU30BBIBATH CAMOCTOSITENBHYIO M KOJUIEKTHBHYIO HAay4dHO-
HCCJIEI0BATENBCKYIO PabOTy, BECTU MOMCK MHHOBAUMOHHBIX PEUIEHUN B MHKEHEPHO-
texunueckoil cpepe AIIK , a Taxke cmocoOHOCTBIO K MPOEKTHOMN AEATEIbHOCTU Ha
OCHOBE CHCTEMHOrO IOAXO0Jda, YMEHHEM CTPOUTh M HCIOJIb30BaTh MOJEIH s
OMMCAHUS U POTHO3UPOBAHUS PA3IMYHBIX SIBJICHHI, OCYLIECTBISATh UX KaY€CTBEHHBIN

U KOJIMYECTBEHHBIN aHaAIN3.

MecTo AucHuIIMHBI B Y4eOHOM mpouecce: aucuuuinHa «Hano-Tpubo-
COCTaBbl B arpOMH)XEHEPUM» BKJIIOYEHA B (DaKyJIbTATUBHYIO YacCTh AUCLMIUIUH IO

BBIOOPY y4eOHOTO MIaHa 1Mo HampaBieHUio moAroToBkH 35.03.06 ArponHxeHepusi.

TpeGoBanus K pe3yJibTaTaM 0CBOEHHS TUCHHUILINHBI: B PE3yIbTaTEe
OCBOCHUS JTUCIHUIUTMHBI GOpMHUPYIOTCS caenayroniie komnerenunn: YK-1.1; YK-1.2;
YK-1.5.

Kparkoe coaep:kanue aucuuiuinHbl: OCHOBHOW 3ajadyeidl JIUCIUILIUHBI
SBJISICTCSI M3YYEHUE OCHOBHBIX TPHUOOJIOTHYECKUX 3aKOHOMEPHOCTEH NJisi pelieHUs
KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJOTMYECKMX W OKCILTyaTallMOHHBIX 3ajad,
CBS3aHHBIX C TPEHHEM, M3HOCOM M CMa3KOH B MallMHaX M MEXaHU3MaxX, a TaKXKe

IeJICHANPABICHHBIA BHIOOP MaTepUATIOB C HEOOXOIUMBIMHU (DHU3HKO-MEXaHUUECKIUMHU



CBOMCTBAaMH, CTEIIEHU TOYHOCTH, KAYECTBA IOBEPXHOCTH M YCIOBUM JKCIUIyaTalllU
JI€TaJe! B IIOJBIKHBIX COCAUHECHUSX.

[Iporpammoit  nucuurmHbel  «HaHO-TprOO-CcOCTaBbl B arpOMHKEHEPUN»
IpEeIyCMAaTPUBAETCSl HM3ydyeHUE OOIMX BOMNPOCOB TPEHMs, H3HOCA M CMa3Ku
TpUOOCOIPSHKEHUH MAIIMH; PUOOPETEHNE TEOPETUUECKUX 3HAHUN U MPAaKTHUYECKUX
HABBIKOB, HEOOXOIUMBIX JIJISi TPAMOTHOM IKCILTYyaTAllMM TEXHOJOTHYECKUX MAaIlUH U
00OpylOBaHUs, aHAIW3a MPUYMH H3HOCA OCHOBHBIX TPUOOCONPSKEHUM MAIIUH U
MYTSX MOBBIIIEHUN UX U3HOCOCTOMKOCTH.

OO6mr1ast TpyI0eMKOCTh TUCIUILIAHEL: 72 daca (2 3.e.).

IIpoMexXyTOUHBIN KOHTPOJIb: 3a4ET.

1. Ilean ocBOEHUS AUCHUILIMHBI

Lenpto ocBoeHus aucuuiinHbl «HaHO-TpHOO-cOCTaBBl B  arpOMHKEHEPUN
ABJIIETCS] YCBOCHHE CTYJ€HTAMU 3HAHUM 110 OCHOBaM TPUOOJIOTUU U TPUOOTEXHUKH C
TEM, YTOOBl OHM MOTJIA Ha CTaJAUH MPOEKTUPOBAHUSA, U3TOTOBIICHUS U HKCILUTyaTalluH
TEXHUKHA Ha3HA4aThb MEPONPHIATHS MO OOECHEUECHHIO JOJITOBEYHOCTH Y3JIOB TPEHUS
MamMH U oOopynoBaHusi. CTyneHThl JOJDKHBI BJAJETh CIIOCOOHOCTBIO K
abCTpaKTHOMY MBIIJICHUIO, aHAJIN3Y, CUHTE3Y, BIaJ€HUEM JIOTUYECKUMH METO1aMU U
IpyUeMaMyd HAy4YHOIO HCCIEAOBaHUS B JaHHOM 00JacTH, CIOCOOHOCTBIO U
TOTOBHOCTBIO OpPraHU30BBIBATH CAMOCTOSITENBHYIO M KOJUIEKTUBHYIO HAay4HO-
MCCJIEI0BATENBCKYIO0 PabOTy, BECTH MOMCK MHHOBALMOHHBIX PEIICHUI B MH)XEHEPHO-
texHuueckoil chepe AIIK , a Takxke crmOCOOHOCTHIO K MPOEKTHOM AESITENIBHOCTU Ha
OCHOBE CHCTEMHOIO ITOAXO0Jda, YMEHHEM CTPOUTh M HCIOJB30BaTh MOJACIN IS
OMMCAHUS U IPOTHO3UPOBAHUS PA3IMYHBIX SIBJICHHUH, OCYLIECTBISATh UX KaY€CTBEHHBIN
Y KOJIMYECTBEHHBIN aHAJINU3.

enpto ocBoenust aucuUIUIMHbBl «HaHO-TpHOO-COCTaBbl B arpOMHKEHEPHUM

saBisieTcs  (opMUpoBaHUE Yy  OOydYaromMXcsl KOMIIETEHIUM, O0O0ECIeYnBarOIIUX
CHOCOOHOCTh K HCIHOJb30BAHUIO MYJIbTUMEIUWHBIX TEXHOJIOTHH, M3YyYEHUIO OCHOB

AUCHUIIIWMHBI C IPUMECHCHHUEM COBPEMCHHBIX I_II/I(l)pOBBIX HHCTPYMCHTOB.



3agaun ocBoeHUs AUCHMILIMHBI. OCHOBHOI 3ajaueil OCBOCHHUS IUCIUILIAHBI
SBJISIETCSI M3YYEHHUE OCHOBHBIX TPHOOJOTHYECKUX 3aKOHOMEPHOCTEH [JIsi penieHUs
KOHKPETHBIX KOHCTPYKTOPCKHMX, TEXHOJIOTUYECKUX M HDKCIUTyaTallMOHHBIX 3ajad,
CBSI3aHHBIX C TPEHHUEM, U3HOCOM M CMAa3KOWl B MalllMHAX M MEXaHW3MaX, a TaK¥Ke

IEJICHAIIPABJICHHBIN BHIOOP MaTEepHAIOB C HEOOXOIUMBIMH (PU3MKO-MEXaHUUYECKUMHU

CBOI?ICTBE[MH, CTCIICHHU TOYHOCTH, Ka4YCCTBa ITOBCPXHOCTU U YCJIOBI/Iﬁ OKCILTyaTallun

I[CT&JICIZ B ITIOABMXXHBIX COCOAMHCHUAX.

2. MecTo 1MCHUIJIMHBI B Y4eOHOM Mpolecce.

Huctuumaa  «HaHoO-TpuOo-cocTaBpl B arpOMHI)KCHEPUH»  SABJISICTCS
TUCIMILTAHON (paKyTIbTaATUBHOW YaCcTH yIeOHOTO TUIaHa IO HAPABICHHUIO MTOITOTOBKH
35.03.06 ArpouHxeHepHs U HEMOCPEICTBEHHO CBSI3aHA C MTUCIUTINHAMU «XHUMUS,
«MarepuanoBeicHHe W TEXHOJOTHSI KOHCTPYKIIMOHHBIX MaTepuasioBy, «Jleramu
MAaIllMH, OCHOBBI KOHCTPYMPOBAaHHS M IIOJbEMHO-TPAHCIIOPTHBIC MAIIMHBD) U
OIMpacTCsl HA OCBOSHHBIC TIPU W3YYCHHUU JAHHBIX JUCIUIUIAH 3HAHUS U YMEHUSI.

Pabouas nporpamma aucuuininebl «HaHO-TpHOO-COCTaBBI B arpOMHIKEHEPHID)
JUTS. MTHBAJTUIOB | JIMII C OTPAaHWYCHHBIMHU BO3MOYKHOCTSIMH 3710POBbsI pa3padaThiBacTCs
WHANBUIYAIBHO C  Y4€TOM  OCOOCHHOCTEH  ICHXO(DH3UYECKOro  pa3BUTHS,

HHAWBUYAJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 3A0POBbiA TAKUX O6y‘IaIOHJ;HXC${.

3. Komnerenuuu odyuyarouierocsi, popmMupyemMbie B pe3yabTaTe 0CBOECHHSA
AUCUMILTHHBI

N3yyenue nanHOW yueOHOM AMCIMIUIMHBI HAMpPaBJIEHO HAa (OpMUpOBAHHUE Yy
00y4YaroImmxcsi KOMIETCHIIUH, IPEeICTaBICHHBIX B Ta0iuile 1.

4. CTpyKTypa M coepkaHue TMCHMILINHBI
OO6uuit 06BeM BceX BUJIOB YUEOHBIX 3aHATUHN Mo nucuuruinHe «HaHno-Ttpubo-
COCTaBbI B arpOMHKCHEPUN» COCTABIISICT 72 yaca (2 3a4eTHBIX €MHUIIBI), K3 KOTOPBIX
Ha aynuTopHyl paborty mpuxoautcs 32,35 uvacoB (16 uacoB sekiuii, 16 dacos
MPaKTUYECKUX 3aHATHH), a 39,75 4acoB OTBEIEHO Ha CAMOCTOSITEIBLHOE H3Yy4YCHHE
JUCHMIUIMHBI, TIOATOTOBKY pedepara U caMOCTOATEIbHYI0 paboTy cryaeHToB. [lo
pe3yibTaTaM HU3Y4YeHUs IUCUUIUIMHBI HPOBOAUTCS MPOMEKYTOUHBI KOHTPOJb B

dbopme 3auera ¢ OLIEHKOIA.



4.1 PacnpenesieHue TPy10éMKOCTH TUCHMILIMHBI 10 BUAaM padoT.

O6mast TpyaoEMKOCTh JUCHIUILIMHBI COCTaBISET 2 3a4CTHBIX CIUHUIIBI
(72gaca), ux pacrpejeicHue 1Mo BujiaM padoT MpeIcTaBIeHO B TaOIHIE 2.



TpedoBaHus K pe3yJibTaTaM 0CBOCHUSA Y4eOHOM JUCUUILINHBI

Tabmura 1

Ne Kon Conepxxanue " 410 B pe3ynbrare nzydeHust yaeOHOM TUCIUTIIMHBI 00YYarOIIMecs TOJKHBI:
o HJIUKATOPBI
KOMIIETEH | KOMIIETEHLIUHU P o
/o .. KOMIIETEHIII 3HaTh Ymern Bnaners
1005051 (vnn e€ yacTn)
YK-1.1. Amnanuzupyet | OCHOBHbIE METO/IbI aHANIN3a | AHAJTU3UPOBATh Metoaamu U npueMaMu
3aja4dy, BbIETSS ee 0a30BbIC | M IEKOMITIO3UIIUN HAyYHBIX | IOCTaBJICHHBIC HAYYHBIC H | aHAIHM3A U IEKOMIIO3UIIUT
Criocober COCTaBJISAIOLINE, 3aja4, B TOM 4HCJIE C TEeXHUYECKHE 3a7a4H, CJIO’KHBIX Hay4yHBIX 3aj1ad,
P —— OCYILIECTBIISET IIPUMEHEHHUEM IIOCPEJICTBOM HaBbIKaMU 00pabOTKU U
HOEZIK JEKOMIIO3ULIMIO 33/1a4U COBPEMEHHBIX IU(PPOBBIX  |3JIEKTPOHHBIX PECYPCOB, | HMHTEPIPUTALIH
’ . WHCTPYMEHTOB o(HIMANTBHBIX CAWTOB. UH(POPMALIUH C TOMOIIBIO
KPUTUYECKUH
AHATIS 1 CHITES IPOTPaMHBIX MPOTYKTOB
UHpOpMALIUN Excel, World.
1. YK-1 P ’ OcHoBHble  HayuHble U |Haxomuts u | Merononoruen
MIPUMEHSTh VK-1.2. Haxomur u
. HAyYHO-TEXHHUYECKHE 0a3bl| aHAITU3UPOBATh CPaBHUTEILHOTO aHAIN3A
CHUCTEMHBIN KPUTUYECKH aHAIU3UPYET
JTaHHBIX, HEOOXOIUMBIE s | MH(OPMALUIO, JTAaHHBIX, HaBbIKAMH
MOIXO/T JUTst | iHOpMaIIHUIO,
noncka HH(OpPMAINH, B TOM | HEOOXOAUMYIO U1t | 00paboTKU U
peLeHus HE00XO0IMMYIO ISl peIIeHUs -
. gyyclie ¢  [PUMEHEHHEM |pEIICHHs IOCTaBIECHHOM | MHTepIpUTAIIIN
MIOCTaBJIEHHBIX MIOCTABJICHHOW 3a71auu
sanau COBPEMEHHBIX  HHU(POBHIX | 3a1a4H, [IOCPEACTBOM uHpopmaluu ¢
UHCTPYMEHTOB. ANIEKTPOHHBIX PECYPCOB, | MOMOIIBIO TPOTPAMHBIX

opUIIHATHEHBIX CAUTOB

npoaykTos Excel, World.

VYK-1.5. Onpegenser u
OLICHUBACT MOCTICICTBUS
BO3MOXHBIX peleHui
3a71a4n

Bo3moxHbBIE BapHaHThI
pelIeHrs TUITHYHBIX 3a7a4,
B TOM YHCIIE C
MIPUMEHEHHEM
COBPEMEHHBIX IU(POBBIX
WHCTPYMEHTOB.

O060CHOBBIBATH BApUAHTHI
pELICHHUI TOCTaBICHHBIX
3a1a4, MOCPEACTBOM
AJIIEKTPOHHBIX PECYPCOB,
O(UIMAIEHBIX CAalTOB.

CriocoOHOCTHIO MTpeIaraTh
BapUAHTBI PEIICHHSI
TIOCTABJICHHOM 3a/1a41
OILIEHUBATh UX JIOCTOMHCTBA U
HEJIOCTaTKU, HABBIKAMHU
00paboTKH 1
VHTEPIIPUTALINT
HMH(}OPMALIUU C TTOMOIIIBIO
IPOTPAaMHBIX MPOAYKTOB
Excel, World.




Tabmura 2

PacnpenesieHue Tpy10éMKOCTH JMCUMILIMHBI 10 BUIAM PaloT.

TpynoémkocTs

Bun yueOHoi# padoThl wac.
OO6mast TpyA0€MKOCTDb TUCIUIUIMHEI IO Y4€OHOMY IIJIaHy 72
1. KourakTHas pabdora: 32,25
AynutopHasi padora 32,25
8 Mmom uucne:
nexyuu (J1) 16
npakmuueckue 3auamus (113) 16
nabopamoptwvle pabomut (JIP)
Kkypcosas paboma (npoexm) (KP/KII) (koncyromayus,
3awuma)
KOHCYbmayuu nepeo 3K3aMeHoOM
KOHMAKMHuas paboma Ha npoMelNCymoyHOM KOHMPOJLe 025
(KPA) ’
2. CamocrositenbHas padora (CPC) 39,75
camocmosimenvbHoe usyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYuoOHH020 Mamepuaid u 3075
Mamepuana y4eOHUK08 U y4eOHblX noCcoOUll, NOO20MOBKA K ’
1AO0PaAMOPHLIM, NPAKMUYECKUM 3AHAMUAM U M.0.)
Iloocomoska k 3auémy(koHmpons) 9
Bu mpoMexxyTo4HOT0 KOHTPOJIS: 3a4éT

4.2 Coaepxanue TUCHUNINHBI

Conepkanue y4eOHOW IUCHMIUIMHBI HAIpaBJIEHO HA JOCTHXKCHHUE IIENH

W3yYeHHUs]  JAUCHUIUIMHBI W (QopMUpOBaHHE Y

oOyyaeMbIXx  OOIIUX

npoeCCUOHANIBHBIX W MPO(eCCHOHABHBIX KommeTeHuni. TemaTuka ydeOHOMU
JVCHUIUIMHBI MPEJICTaBJICHa B TEMATUUYECKOM TJIaHe yUeOHOW JUCIUIIIUHBI.



TemaTuveckuil JIaH y4eOHOM TN CIUNIMHBI

Tabmura 3

HanMeHoBaHHe Pa3JeI0B U TeM AyauTopHast padora TGV
e A — ) Bcero J 113 JP | IIKP | nas Ezll)ﬁoTa

Paznen 1 «CBoiicTBa TOBEPXHOCTH 10 2 2 6

JIeTalIell MaIlIuH

Paznen 2 «Paboune nmoBepxHOCTU 10 2 2 6

JeTane U NX KOHTAaKTUPOBAHUE)

Paznen 3 «TpeHue u n3HaMBaHue 10 2 2 6

neranel 1 pabourx opraHoB MAIIUHY

Paznen 4 «3nammBanmne pabounx 14 4 4 6

MTOBEPXHOCTEI

Pasznen 5 «CmaseiBanue geraseit 14 4 4 6

MaIIHH

Pasznen 6 «MeToabl ITOBBIIIICHUS 13,75 2 2 9,75

M3HOCOCTOMKOCTU. PPUKIMOHHBIE U

aHTU(PPUKITMOHHBIC MaTePUAIIBI»

KonrtakTHas paboTa Ha 0,25 0,25

npomexyTouHoM KoHTpose (KPA)

Bcero 3a cemecTp 12 16 | 16 0,25 39,75

HToro mo aucuuIInHe 12 16 | 16 0,25 39,75
Paznen 1. CpoiictBa moBepxHOCTU Jetanie MamuH. CTpoeHue

KPUCTaJUIMYECKUX TBEpAbIX Teil. [Ipupoma cui, AEHCTBYIOIIMX MEXAY aTOMaMu
noBepxHocTed. H30bITOUHAs SHEPrusi IMOBEPXHOCTHOIO CJOA. XHUMHUYECKas
aKTUBHOCTb MTOBEPXHOCTHOTO CJIOs. BiusiHue MexaHu4ecko oOpaOOTKH U TPEHUs
Ha CBOWCTBa ITOBEPXHOCTHOTO CJIOSl. MeEXaHHYECKHUE CBOWMCTBA MOBEPXHOCTHOTO
cinost. OcCHOBHBIE (DU3UYECKHUE METOIBI UCCIICIOBAHMS TTOBEPXHOCTEH.

Paznen 2. PabGoume moBepXHOCTHM JAeTaliedi W WX KOHTAaKTHPOBaHUE.
XapakTEepUCTUKA MUKPOT€OMETPUM MTOBEPXHOCTEN U METOAbI UX OoueHKU. KpuBas
OMOpHOM TOBepXHOCTH. KoHTakTHast aedopmMaiusi MUKPOBBICTYIOB. [lmomanb
KOHTaKTa IIIEPOXOBAThIX IOBEpXHOCTEW. MeTonbl omnpeaeieHus (pakTuueckoit
IJIOIIAIM KOHTAKTa U COJMKEHUSI TIPU Pa3IMYHBIX BUJIAX JAe(OopMaliii.

Paznen 3. Tpenue u u3HAIIMBAHUE JeTajel U pabOYMX OpPraHOB MAIITUH.
MonekysipHO-MeXaHU4eCKask TEOPUSl TPEHUS. Y CTaJIOCTHAS TEOpHUs U3HOCA. Buibl
TPEHUS B y3J1aX MallMH. TpeHue ckoibxeHus. TpeHue KaueHusl.

Paznen 4. M3nammumBanue pabounx moBepXHOCTEeH. Bujsl wu3HaAMIMBaHMS
(ocHOBHBIE TIOHATHS U onpenesieHus B cooTBeTcTBUM ¢ [[OCT 27674. MexaHu3Mbl
M3HAIIMBaHMA. MexaHn4eckoe H3HamuBaHue. Koppo3noHHO-MEXaHUYECKOe



HN3HaAIINBaHUC.

['unpospo3ruoHHOE

YcramoctHOTO

W3HAIIBaHUE.
(ra303pO3MOHHOE)

AOpa3uBHOE
W3HAITBaHUE.

HN3HaAIINBaHUC.

['unpoabpasuBHOE

(F&3036p33PIBHOG) HN3HalllMBaHUC. KaBI/ITaHI/IOHHOC n3HamuBaHue. M3HamuBaHue
IIpu 3aCaaHHH. OxucauTenpbHOe M3HaIMMBaHue. V3HammBaHue IIpu q)peTTHHl“e.

W3HammBanue QpeTTHHT-KOPPO3UHU. DIEKTPOIPO3UOHHOE U3HAIINBAHUE.

JlericTBue

PaSI[CJI 5. Cma3pIiBaHue ,Z[eTaJIefI MalllhH. >KI/II[KI/IG CMAa3049HBIC MATCpPHUAJIBI.

CMAa304YHOI0o Marcpuajla IIpH KUIKOCTHOM TPCHHUH.

JlenictBue

CMAa304HOIro Marcpuajia IIpyu TI'PaHUYHOM TpPCHHUMH. IInacTuuHble CMa304YHEIC

MaTCpHraJibl. TBCpI[BIe CMA304YHbIC MaTCPHAJIBI.

aHTU(QPUKLIUOHHBIE
[Tpupona

Pazmen 6. MeToapl MOBBIMIEHUST H3HOCOCTOMKOCTH. DPUKIIMOHHBIE H

(GpPUKIMOHHOCTH |

MaTEpUAIIBI.

@OpPUKIMOHHOCTh U
aHTU(PUKLIMOHHOCTH.

aHTU(PUKLIMOHHOCTD.
DKCIUTyaTallMOHHBIE

TpeOOBaHMsI, IPEABSBISIEMbIC K GPUKIIMOHHBIM U aHTU(PUKIIUOHHBIM MaTepUaaMm.
OpuUKIMOHHBIE MaTepualibl. AHTUDPUKIIMOHHBIE MaTepuaibl. OCHOBHBIE CIIOCOObI

ITIOBBIICHUA

JOJITOBCYHOCTHU  Y3JIOB

TPEHUS.

KoHcTpykTuBHBIE

TexHonorunyeckre cnocoObl. DKCITyaTallMOHHbIE CITIOCOOBI.

4.3 Jlekunu, 1a00paTopHble U NPAKTHYECKUE 3aHATHS.

CITOCOOBI.

Tab6auia 4
Conepikanue JIeKIUii/1a00paTOPHOT0 MPAKTHKYMA/MIPAKTHYECKUX 3aHATHH U
KOHTPOJIbHbIE MEPONPHUATHSA

Ne Ne u HazBanmue Jekuui/ ®opmupyem Bupg
n/ Haspanne J1abopaTOpHBIX/ ple KOHTPOJILHO Koar-
n | Pasnena, NPAKTHYECKUX/CeMUHAPCKAX | govmeTeHIH ro e
TEMBI 3aHATHH] " Meponpusitu | ‘1acoB
s
1. | Pasnen 1. CBoiicTBa MOBEPXHOCTH J€TANEH MALIUH.
Tema 1.1. Jlexiius Ne 1 Beenenne B VK-1.1; VK-
dus3nko- TpuboTexHuKy. OCHOBHBIE 1.2; YK-1.5. 2
MEeXaHWYecKkue | (pU3MKo-MexaHU4ecKHe
CBOMCTBA CBOMCTBA ITOBEPXHOCTH.
nosepxHocTen. | [Ipaktudeckoe 3anstue Nel. VK-1.1: VK-
Ornpesenenre MeXaHUIECKUX 1.2; YK-1.5. YcTHbIH onpoc 4
CBOMCTB KOHCTPYKIIHOHHBIX
MaTepHajIoB, C UCIIOJIb30BAHUEM
COBpPEMEHHBIX IIU(POBBIX
WHCTPYMEHTOB, TaKUX KaK
Google, Miro, Kahoot.
JlaGopaTtopHnas pabora Ne 1 VK-1.1: VK- 3ammra
TBepIOCTh U METOIHI €€ 1.2; VK-1.5. nabopatopHoit 4
OIPEEIICHUS. paboThI
2 | Pa3nmen 2. Paboune MOBEPXHOCTH JIETAJIEH U X KOHTAaKTUPOBAHUE.
Tema 2.1. Jlexmust Ne 2 TTokazaTenu VK-1.1; VK-
OO6mrue KauecTBa MOBEPXHOCTEHN 1.2; YK-1.5. 2
CBEJICHUS O TPUOOCOTIPSKESHHIA.
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MMOBEPXHOCTH VK-1.1: VK-
JETAJIN U € JlaGopatopHas pabota Ne2. 1.2: VK-1.5. 3amura
FeOMETPUU Ornpezeienne mepoxoBaToCTU ’ naboparopHoit 4
MTOBEPXHOCTH, C paboThl
HCIIOJIb30BaHUCM
COBPEMEHHBIX TU(PPOBBIX
WHCTPYMEHTOB, TAKUX KaK
Google, Miro, Kahoot.
Hazpanme Ne u HazBaHue Jiekuuit/ dopmupyem Bun Koui-
pasnena, JadopaTopHbIX/ ble KOHTPOJIBHOT |
NpPaKTHYeCKuX/ KOMIIETEHIIM | O
TeMBbI CEeMHHAPCKHUX 3aHATHI u MeponpusiTus aacos
Pasnen 3. TpeHue u u3HamMBaHue AeTalIeld U pabOYNX OPTaHOB MaIlTUH.
Tema 3.1. Jlexmst Ne 3 Mexanusm VK-1.1; VK-
OO0mrue M3HAIIMBAHUA METAIUIMIECKUX | | 2: VK-1.5. 2
CBEJICHUS O MMOBEPXHOCTEH, C
HCIOJIb30BaHUCM
COBPEMEHHBIX TU(PPOBBIX
WHCTPYMEHTOB, TaKUX KaK
Google, Miro, Kahoot.
TPEHUH. JlaGopatopnas padorta Ne 3 VK-1.1; VK- 3amura
Tpenue 6e3 cMa304HOTO 1.2; VK-1.5. nabopaTopHO 4
MaTepuaia. paboThl
JlaGopaTtopnas pabora Ne 4 VK-1.1; VK- 3amuTa
Tpenue npu rpaHUIHON 1.2; YK-1.5. naboparopHoOit 4
cMaske, ¢ paboThI
HCIIOJIb30BaHHEM
COBPEMEHHBIX
UG POBBIX
HHCTPYMEHTOB, TaKUX
kak Google, Miro,
Kahoot.
Pa3nen 4. V3namuBanue paboynx MOBEPXHOCTEH.
Tema 4.1. Jlexuus Ne 4 O6mue ceenenus | VK-1.1; VK-
Buasr 0 BHJIaX W3HAIINBAHUS 1.2; VK-1.5. 2
W3HANIMBAHUS pabounx MOBEPXHOCTEH.
pabouunx [MpakTtuyeckoe 3ansTre No2. VK-1.1; VK- .
HOBEPXHOCTEN. | AGpasMBHOE W3HALIMBAHHUE, 1.2; VK-1.5. Yernblit onpoc 2
C HCIOJIL30BaHUEM
COBPEMEHHBIX ITU(POBBIX
WHCTPYMEHTOB, TaKUX KaK
Google, Miro, Kahoot.
[TpakTrueckoe 3anstue Ne3. YK-1.1; VK- .
MexaHn4eCKHe U3HALINBAHUE 1.2; VK-1.5. YCTHBIH onpoc 2
Pa3nen 5. CMma3pIBaHME JeTaJIEH MaIIMH.
Tema 5.1. JIexms Ne 5 ®usuko- YK-1.1; VK-
OCHOBHBIE XUMHUYECKUE XapaKTEPUCTHKU | 1.2: VK-1.5. 1
CMa3bIBAIOIINE | CMA30YHBIX MATEPHAIIOB.
MaTepuasbi Jlaboparopnas padota NoS5. YK-1.1; VK- 3amuTa
1 BbI160p cMa309HEIX 1.2; VK-1.5. nabopaTopHOi 4
XapaKTePUCTHK
0 MaTepuasoB. paboTsl
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Pazgen 6. MeTozp! MOBBILICHUS H3HOCOCTOMKOCTH. PPUKIIMOHHBIE

AHTU(PPUKIIMOHHBIC MAaTEPHAIIBL.

Tema 6.1.
TexHONIOTHMYECK
H€E CIIOCOOBI
MOBBIIICHUS
H3HOCOCTOHKOC
TH JIeTajcH.

Jlexiust Ne 6 3aBucumMocTth VK-1.1; VK-

HW3HOCOCTOMKOCTH ACTallek OT 1.2; VK-1.5.

KauecTBa COMPATaeMbIX

MTOBEPXHOCTEH.

[Ipaktuueckoe 3anstue No 4. VK-1.1; VK-

Tepmudeckas 06paboTka 1.2; VK-1.5. YcTHBIH ompoc

MMOBEPXHOCTEN JIETAIEH,
C UCIOJIb30BaHUEM
COBPEMEHHBIX

(G poBbIX
HHCTPYMCHTOB, TaKHUX
kak Google, Miro,
Kahoot.

CamocTosiTenbHass padoTa CTYJEHTOB 10 HW3YYECHHUIO OTACIBHBIX TEM
JUCHUTUIMHBL BKJIIOYAET TMOMCK YYE€OHBIX MOCOOMII 1O JIaHHOMY MaTepualy,
mpopabOTKy M aHalu3 TEOPETUYECKOTO MaTepualia, CaMOKOHTPOJb 3HAHUU TIO
JTAHHOM TeMe C TTOMOIIIBIO MPUBEICHHBIX B TAOJIHUIE 5 KOHTPOJBHBIX BOIIPOCOB.

4.4 [lepevyeHb BONPOCOB /1JIsl CAMOCTOSITE/ILHOTO U3YYeHH S TN CHUTLTHHBI
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Tabmura 5

HCpC‘ICHL BOITPOCOB IJIA CAMOCTOATCIbHOI'O N3YUYCHUSA JUCHUITIJIMHBI

Ne
n/n

Ne pazagesna u TeMbl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB
JJISl CAMOCTOSITEILHOTO H3yYeHHs

Pa3znen 1. CBolicTBa MOBEPXHOCTH JICTAJICH MAIlIKH.

1.

Tema 1.1.
Dduznko-MexaHNUECKUEe
CBOICTBA IMTOBEPXHOCTEM.

CyIHOCTb 1 33/1a4¥ HAyKH O TPEHUH.
VK-1.1; VK-1.2; YK-1.5.

Pa3znen 2 PaGoune MoBEpXHOCTHU JeTajeh U UX KOHTAaKTUPOBaHHE.

Tema 2.1.

OO6mue cBelieHus o
MTOBEPXHOCTH JCTAIIN U €€
TCOMETPHH.

TpeHne B IIOCKUX HAMPABIISIOIINX IS
nocrynareiapHoro apwxkeHus. YK-1.1,
VK-1.2; VK-1.5.

Pa3nen 3. Tpenue u u3HANMIMBaHUE A€Tale U paOOUYNX OPraHOB MAIIIHH.

Tema 3.1.
OO6mue cBeieHUs O TPEHUH.

Bo30yxenue cuJIaMu TpeHUs

HOPMAJIbHON BHUOpAIMHA COTPATAEMBIX
nerainen. YK-1.1; YK-1.2; YK-1.5.

KoHTakTHOE  B3aMMOJEHCTBUE  JABYX
HWIMHAPOB C MAPAIUICIBHBIMU OCSIMH.

YK-1.1; VK-1.2; YK-1.5.

Pa3nen 4. VM3nammBanue paboYnX MOBEPXHOCTEN.

Tema 4.1.
Bubl uzHammBanus
pabouux MOBEPXHOCTEM.

IloBepxHOCTHOE IIJIACTUYECKOE
nehopMupoBaHue KaK METO]T

MOBBIIEHUS TPHOOTOTHYECKUX CBOMCTB.
YK-1.1; VK-1.2; YK-1.5.

Pa3gen 5. CmasbpiBaHue aeraneii MallnH.

Tema 5.1.

OcHOBHBIE CMa3bIBaAOIIIE
MaTepuabl U UX
XapaKTEePUCTUKH.

O6mue TpeOoBaHMS K CMa30YHBIM
MaTtepuaiam. Knaccuduxarms

CMa304YHbIX MaTEPUAJIOB.
YK-1.1; VK-1.2; YK-1.5.

Bbi6op Tuma cMa3oyHOro mMarepuana B
3aBHCHUMOCTH OT yCJIOBHUI paOOThI y3JI0B

TPEHUSL.
VK-1.1; VK-1.2; YK-1.5.
CtpykTypa HKUAJTKUX CMAa304HBIX

MaTepualioB (Macei) OCHOBa Macell,

(GyHKIIMOHATBHBIC TPUCAIKY.
VYK-1.1; VK-1.2; VK-1.5.

Pa3znes 6. MeTo/1bl NOBBIICHUSI H3HOCOCTOUKOCTH. DPUKITUOHHBIE U
aHTU(PPUKIMOHHBIC MAaTEPUAITHI.

Tema 6.1.
TexHomorn4eckue crnocoOnl
MOBBIIIICHUS
M3HOCOCTOMKOCTH JeTalIcH.

XUMHUKO-TEPMUYECKHE o0OpaboTka
TOBEPXHOCTEN JIETAJICH

VYK-1.1; YK-1.2; VK-1.5.
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5. O0pa3oBaTejibHbIE TEXHOJIOTUH

Vcrionb3yroTess Kak TpaJaWIMOHHAS (0OBSICHUTEIBPHO-WUTFOCTPATHBHAS ), TaK
¥ MHHOBAITMOHHBIC TEXHOJIOTUH O0yUYEHUS: MPOOJIEMHOE; aKTUBHOE; KOHTEKCTHOE;
nHQOpMAIMOHHOEe  O0ydeHHe (KOMITBIOTEPHBIC, HWHTCPAKTUBHBIC, MYJIbTH-
MEJIUMHBIC U T.I1.).

Tabmnuma 6

IIpumepsl NpUMeHEeHUA AKTUBHBIX U HHTEPAKTUBHBIX
00pa3oBaTeJbHBIX TEXHOJOTHIA M0 IMCIUIJIMHE

HaumeHoBaHuUe UCII0JIB3yeMBbIX
Tema u popma 3ansaTus AKTHBHBIX H MHTEPAKTUBHBIX
0o0pa3oBaTeJbHbIX TEXHOJIOTHI

Ne
/o

1. | BBenenwue B
TPUOOTEXHHUKY.
OcHoBHBIE HU3UKO- JI | akTuBHBIE (IIPOOJIEMHBIE) JTEKIUU
MeXaHUYeCKue CBOWCTBA
IOBEPXHOCTH.

2. JlabopaTopHbIe OMBITHI, CAMOCTOSITENIbHAS
TBepaoCTh U METOBI €€
JIP | pabota 1o 06paboTKe IKCIIEpUMEHTAIbHBIX
OIpEIEICHUS.
JTAHHBIX.

3. | Onpenenenune
MEXaHUYECKHUX CBOWCTB [13 | IPaKTHICCKUE 3aHATHA JICUCTBUA 110
KOHCTPYKIIMOHHBIX UHCTPYKUUU (AITOPUTMY)

MaTepHaoB.

4. | Iloka3arenu kayecTBa OOBACHUTENBHO-UILTIOCTPATUBHAS
ITOBEPXHOCTEN JI | TexHONOrMUA: NEKLUA, AEMOHCTpALUs Claig
TPUOOCOTIPSKEHUH. Ipe3eHTalMHi, BUACOPHIBMOB.

5. | MexaHu3Mm n3HaIIMBaHUsA OOBsACHUTENBHO-UIUTIOCTPATUBHAS
METaJUINYECKUX JI | TexHONOrMUA: NEKIUA, AEMOHCTpALUs Claig
MTOBEPXHOCTEH. Npe3eHTaIMHi, BUACOPHIBMOB.

JlaGopaTopHBIE OTBITHI, CAMOCTOSITEIILHAS
JIP | pabota 1o 06paboTKe IKCIIEPUMEHTAIBHBIX
JAHHBIX.

Tpenue 6e3 cMa304yHOTO
Marepuana.

6. OHeHO‘IHbIe cpeacrea AJisl TEKYIIET0 KOHTPOJIsSA yCIIEBAEMOCTH U
arrecCralmm 10 uToraMm OCBOCHHUA JUCHHUIIIMHBI.

6.1 TunoBble KOHTPOJIbHBIE 32IaHUS] WU MHbIE MATEPUAJIbI, HEOOX0AUMBbIE ISl
OLICHKU 3HAHWI, YMEHNH U HABBIKOB U (MJIK) ONBITA J€ATEJIbHOCTH

Tembl past pedgeparos:
1. AGpa3uBHOE U3HAINIMBAaHKE. AJT€3MOHHOE N3HAIIIMBAHHE.
2. W3Hoc Kak mepeHoc MaTepuana u3 30Hbl TPEHHUS.
3. BausHue GppuKIMOHHBIX KOJIEOAHUIM Ha TPOYHOCTH J€TaleH.
4. TlpuunHbl GPUKIMOHHBIX aBTOKOJIE0AHUI B X MPOSBICHUE B TEXHUKE.
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5. Bsskoympyrue cBoiicTBa anactoMepoB. Penakcaniysi HanpsHKeHUN 1
JVCCUTIAIUS SHEPTUU B BA3KOYIIPYTOM MaTepHae.
6. JleeKThl KpUCTAIITUYECKOTO CTPOSHUS U UX OOIIHEe CBOICTBA.

MaxkpocTpyKkTypa TBEpAbIX Ted (MOJUKPUCTAILIBI). AMOP(HBIE CTPYKTYPHI

TBEPIBIX TEII.

7. Jledopmaru ynpyroro moynpoCcTpaHCTBa MOJ] BIUSHUEM MOBEPXHOCTHBIX

CHUIL.

8. Teopust KOHTaKTHOTO B3aumoaencTus ['epra. KonTakT ynpyrux tei ¢
HCKPUBJIEHHOMN MTOBEPXHOCTHIO.

9. Hedopmarus ympyroro morynpoCcTpaHCTBa MO ACHCTBUEM
COCPEIOTOYEHHOM U pacnpenesieHHON cuiibl. KacaTenbHas KOHTaKTHAs
3a71a4a MpyU OTCYTCTBUH MPOCKAIb3bIBAHMUS.

10.ledopmariiust yrpyroro noJynpoCTpaHCTBa MO AeHCTBUEM
COCPEIOTOYEHHOM U PACTIPEIECIICHHON CHJIBI.

11.KacartenbHast KOHTAKTHas 33Ja4a ¢ yYETOM MUKPOMNPOCKAIb3bIBaHMUSI.

12.3aBucuMocTh K03 (HULIMEHTA TPEHUS OT PA3IUUHBIX YCIOBUM:
IIPOIOJDKUTEIBHOCTH KOHTAKTA, HOPMAJIbHOM CUJIBL, IIEPOXOBATOCTH
ITOBEPXHOCTH KOHTAKTa, CKOPOCTH CKOJIBKEHUS.

13. Teopus boynena u Teii6opa.

14.3aBucumocTh Ko3(pduLineHTa TpeHUS OT TeMIepaTypbl. TemMepaTrypHsbie
BCIIBIIIKY B MUKPOKOHTAaKTe. TepMOMEXaHUUECKasi HEYCTOMYMBOCTb.

15.3akon Kynona. TpeHue mokost ¥ Tp€HUE CKOJIbKEHUs. YTOJI TPEHUS.

16.®uznueckas nprupoa Cuil TPEHUS: MEXaHUYECKOE CONPOTUBIICHUE,
NEHUCTBUE ANEKTPOMArHUTHBIX cuil. KoadpuuueHt tpenus.

17. KoHTakKT TBEpPAOTO TENIA C YIPYTUM HOJYIIPOCTPAHCTBOM. Teopus

HOPMAJIBHOTO KOHTAKTHOI'O B3aUMOJECUCTBHUS C aare3ueu J>KOHCOHa.

18. KoHTakTHBIE B3aMMOICMCTBUS YIIPYTUX TEN NPU KaueHuu. Pacnipenenenue

HaIpsKEHU B MECTE KOHTAKTa TEJl TPU KaUCHHH.

19. Kpucraminueckas CTpyKTypa TBEPJIbIX Tell. BUabl KpUCTAIIIOB U UX
MexaHudeckue cBoiicta. [lomumopduzm. CBoOOIHASI TOBEPXHOCTb.

20. Kputnueckoe 3aTyxaHue ¥ ONTHUMAJIBHOE T10JIaBJIEHUE CKpUIla. AKTUBHOE
NO/IaBJIeHHE (PPUKIIMOHHBIX KOJeOaHul (CKpuUIa).

21.Mojenb KOHTaKTHOIO B3auMoiercTBus [ puHBya u BunbsamcoHa.

22.Tlnactrueckas nedopmarius MepoxoBaToOCTeH. INEKTPUUIECKUE KOHTAKTHI.

TermmoBrie KOHTAKTHI.

Bomnpocs! AJ1s1 YCTHOIO OIpoca U K 3aliuTe JIadOpaTOPHBIX padoT:
Tema 1.1.

- Drarnel pa3BuTus TpuboTexHuku B Poccuu.

- [IpakTuueckue npuMepsl pelieHrs 3a1a4 TPHOOTEXHUKH.

Tema 2.1.

- OCHOBHBIE IOKA3aTENM Ka4€CTBA TOBEPXHOCTH.

- OU3UKO-MEXAHUYECKHNE CBOMCTBA ACTAIEN MAIIMH U METOJIbI UX ONIPEAECIICHUA.

Tema 3.1.
- Tpenue kaueHus.
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- Busibl TpeHus B IPUCYTCTBUM CMa3KH.

Tema 4.1.

- Knmaccudukanus BuoB n3HAIMBaHUS pab0YHX MTOBEPXHOCTEH.

- MosnekynapHO-MeXaHU4eCKOe U3HAIIMBaHUE TTOBEPXHOCTH.

Tema 5.1.

- MeTamioniakupyromue CMa30uHbIe MaTepUaIbI.

- KoHCTpYyKTHBHBIE OCOOEHHOCTH CMA30YHBIX CUCTEM.

Tema 6.1.

- Paznenennie maTepuaioB nap TPEHUsI O HA3HAYEHUIO

- UucneHnHble KpUTepruu paboTOCIIOCOOHOCTH MaTepralioB B ITapax TPEHUS

IlepeyeHb BONIPOCOB, BLIHOCMMbIX HA 3€4€T:

1. Kak Ha3pIBaeTcs mapa TpPEHUs, €CIH MOJBUKHBIN 3JIEMEHT UMEET OoJiee
BBICOKYIO TBEPIOCTh U OOJIBIIIYIO TUIOMIAb, YeM HenoaBkHbIN: Hm>Hu; Som>SH?
2. Kaxoit Buj M3HAIIMBAHUA XapaKTEepeH Mpu paboTe MIECTEPEHHOT0 MaCISHOTO
Hacoca B TUPOCUCTEMAX aBTOMOOMIIEH?

3. Kakoit Bl KOHTaKTUPOBAHUS pacCMaTPUBAETCS KaK HEJIOMyCTUMBIN MTPH paboTe
napbl TPUOOCONPSHKEHUS?

4. Kako# BUJ KOHTAaKTUPOBAHUS TOBEPXHOCTEN BHI3IBAET MUHUMAJILHYIO
BEJINYMHY UHTEHCUBHOCTHU U3HOCA?

5. Cma3ouHble MaTepuabl KAKOro Buaa Hanobosee 3pHEeKTUBHO CHHKAIOT
ko3 puLeHT TpeHus?

6. Kak u3MeHsieTcsi CKopoCTh M3HAIIMBAHMS HA CTAJIUU PUPAOOTKU?

/. B kakoM city4ae pa3BuBaercs (ppeTTuHr-npounecc?

8. Kakoe coueTanue CBOMCTB MaTepHaiOB HE PEKOMEHYETCS IPH BEIOOPE
MaTEepUAJIOB TPYILIMXCS U3IETNN?

9. KakuM cBOMCTBOM 00JIaarOT U3/EJIHs, M3rOTOBJIEHHbBIE U3 cTanu 11X 157
10. JInst M3roTOBICHUS KaKUX M3CIHA UCITONB3yeTcs cruiaB b83?

11. Yto MOKHO OTHECTH K HeTOCTaTKaM 0a00UTOB?

12. Kakast cTpyKTypHasi COCTaBIISOIIAsI CEPhIX YYT'YHOB 00ECIIEYMBAET UM
XOpOIIre aHTU(PPUKITMOHHBIE CBONCTBA?

13. B pe3ynbTare 4ero mporucXoIUT MOBBIIIEHUE TBEPOCTH MOBEPXHOCTHBIX
CJIOEB M3JIENUI TIPU MOBEPXHOCTHOM TUIACTUYECKOM Je(hOpMHUPOBAHUN?

14. Kak 3aBuCHT TJIyOMHA YIIPOUHEHHOTO cJ04 rpu 3akanke TBY oT yacToTs
MEPEMEHHOT0 TOKa?

15. Kako#i BUJT XUMHUKO-TEPMHUUECKOM 00paOOTKH BBI3BIBACT HAPSAY C
MOBBIIIEHUEM U3HOCOCTOMKOCTH MOBBIIIIEHNE KOPPO3ZUOHHON CTOMKOCTH?

16. Kak BiusieT HaHECEHUE TATbBAHUYECKUX MOKPBITHIN Ha YCTAIOCTHYIO
IIPOYHOCTH?

17. Yem 00ycCIIOBIIEHO BOJOPOIHOE U3HAIIIMBAHUE?

18. YkaxuTe cTanu KOHIIEHTPALIMKM BOJOPO/Ia B CTAIBHOM O0pasIie.

19. TenaeHuuu JaabpHENUINIETO COBEPIICHCTBOBAHUS CMa3bIBaHUsA?

20. CoBpeMeHHbIE HH)KEHEPHO-TEXHUYECKHE TTPOOIEMBI TPUOOIOTHH?

21. Tlpu kakux yCIOBUAX TUIOMAAL (PaKTHUECKOTO KOHTAKTa TOBEPXHOCTEHN
BO3pacTaer.
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22. YeMm onpenensieTcs iom@aab GakTHYEeCKOro KOHTAKTA MPHU COMPSIKEHUU IBYX
Pa3IMYHBIX MaTEPUAIIOB?

23. 1o KakuM KpHUTEPHUSAM MPOBEPSIOT MPABUIHLHOCTHh BRIOOPA MaTEPUATIOB JIJIS
JeTanen y3ia0B TpeHus?

24. KakoB MexaHu3M 00pa30BaHMs CEPIIOBUIHON TUICHKHU B TIape TPEHUs OpoH3a-
CTaJIb TIPU N30MPATEIILHOM MEPEHOCE B CHCTEMAaX OXJIAXKICHHS MAIIHH?

6.2 Onucanue nokasareJieil 1 KpuTepHeB KOHTPOJIsl yCIIeBAeMOCTH,

OIIMCAaHHC IIKAJ OICHUBAHHUA.

Kputepun onieHuBaHusi pe3yjibTaToOB 00yYeHUsI
Tabmuma 8

Ounenka Kpurepuii oueHnBanust

OIICHKY «3a4€T», 3aCIIY)KUBAET CTYJICHT, MOJHOCTHIO
WJIM YaCTUYHO C MpoOeaMy OCBOMBIIIHKN 3HAHMUS,
YMEHHUSI, KOMIIETCHIIUU U TEOPETUUECKUIN MaTepua,

[ToporoBeiii ypOBEHB MHOTHE y4eOHbIC 3ajaHusl TUOO0 HE BHIMOJHUII, TUO0
«3ageT» OHH OII€HEHBI YMCJIOM 0aJUIOB OJIHU3KUM K
(YIOBIIETBOPUTEIIBHO) | MHUHHUMAJIBHOMY, HEKOTOPBIE TPAKTUUYECCKHE HAaBBIKU HE

c(hOpMHUPOBAHBI.

KomrnieTenum, 3aKperyieHHbIE 32 TUCIUTUIMHOM,
c(hopMHUpPOBaHBI HA YPOBHE - JIOCTATOYHBIN WIIH BBIIIIC.

OLCHKY «HE3a4YCT» 3aCIYyKUBACT CTYACHT, HC
OCBOMBILIMHI 3HaHUA, YMCHHA, KOMIICTCHINHN 1

MuHUMaTbHBIN .
TEOPETUUYECKUIN MaTepuas, yueOHbIC 3aJaHUs HE
YPOBEHb «HE3a4ET»
BBITIOJTHUJI, MPAKTUYECKUE HABBIKK HE C(HOPMUPOBAHBI.
HEYIOBJIETBOPUTEIHHO)

Komrnierenuumu, 3akperieHHble 32 TUCUUILUIMHON, HE
c(hOpMHUPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U HHPOPMALIMOHHOE 00ecreyeHue
JUCIHMIIJIMHBI

7.1. OcHoBHas JiUTEpaTypa:

1. beruenun, A. I1. TpuboTexHuka u TpUOOTEXHOJIOTHH : Y4eOHOE Tocodue /
A. I1. beruennn, O. C.Bonoapko. — Camapa : CamI'AY, 2018 — 247 ¢. —ISBN 978-
5-88575-510-8. — Tekct :3mekTpoHHBIN // JIaHb : 2IeKTPOHHO- OUOIMOTEeUHAS
cucrema. — URL :https://e.lanbook.com/book/109458

2. Xnanos, A. I'. OcHoBbl TprboTeXHUKN. CMa304HbIE MAaTEPHAIIBI U
paboune KUIKOCTH, TPUMEHSIEMBIC B ITOTbEMHO-TPAHCTIOPTHBIX U JOPOKHBIX
MarmHax : yueoHnoe mocooue / A. I'. XKnanos, H. B. Hazaposa,
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B. I1. Mansimes. — Camapa : CamI'VIIC, 2011 — 126 c. — Tekcer
:2JICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OUOIMOTEYHAsI CUCTEMA. —
URL:https://e.lanbook.com/book/130293

7.2. JlonoJIHUTEJILHAS JTUTEpATypa:

1. Tpenue, u3Hoc u cmaska (Tpubojorusi U TPUOOTEXHUKA): YUEOHUK IS
TEXHUYECKUX BY30B. 2-¢ u3a. mepepad. u gom. / A.B. Unuunanze, D./1. bpayn, H.A.
bymie u ap.; [lox o6m1. pen. A.B. Ununnanze:.- M.: «Mamunoctpoenue», 2003.- 576 c.

2. I"apkynos [I.H. Tpuborexuuka. (ITocodue s koucrpykropa) / J1.

H. I'apkyHoB. - 3-¢ u3z., nepepad. u goi. - M.: Mammnoctpoenue, 1999. - 336¢.

3. I'apkynoB [I.H. Tpubotexnuka. M3H0C 1 0€3bI3HOCHOCTh: Y UEOHUK.- 4-¢
u31., nepepad. u aom.- M.: «M3pareasctBo MCXA», 2001.- 616 c.

4, I"apkynoB JI.H Tpuborexnuka. KonctpynpoBanue, M3roroBjieHuE 1

skcrutyaranus MamuH [ Texcr] / 1. H. ['apkyHOB. - 5-¢ u3f., nepepad. u gorm. -M.

: I3n-Bo MCXA, 2002. - 632 c..

7.3 HopmaTuBHbIE PAaBOBbIE AKThI

1. I'OCT 3.1118-82 EnuwnHas cucTeMa TEXHOJOTUYECKOW JOKYMEHTAIIUH.
®dopmbl U npaBuiIa 0HOPMIICHUS MapIIPYTHBIX KapT.
2. I'OCT 2.106-68 Enmunas cuctemMa KOHCTPYKTOPCKOW JIOKYMEHTAIIWU.

TexcToBbIC TOKYMEHTHI.

3. I'OCT 2.105-95. ECK/I. O61mue TpeboBaHUS K TEKCTOBBIM JIOKYMCHTAM.

4, I'OCT 2.004—88 Enunas cuctema KOHCTPYKTOPCKOW AoKyMeHTaruu. O0mue
TpeOOBaHMS K BBITOJHCHHIO KOHCTPYKTOPCKMX M TEXHOJIOTHUECKHX JTOKYMEHTOB Ha
neyaTaroumx 1 rpauueckux ycTpoiicTBax BoiBojga IBM

5. I'OCT 2.301-68 Enmunas cuctemMa KOHCTPYKTOPCKOW JIOKYMEHTAIIWU.
dopmarsl.

8. [lepeuennb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«/HTEepHeT», He00OXOAUMBIX [IJISI 0CBOCHHS M CIUIIMHBI.

1. http://www.agroportal.ru arponioptain, nHGOPMAIIMOHHO-TIOUCKOBAsI CUCTEMA
AIIK (OTKpBITBIN JOCTYI).

2. http://www.edu.ru Poccuiickoe oopazoBanue. deaepaabHbIi TOpTAI
(OTKpPBITBINA OCTYM).

3. http://www.cnshb.ru/ IlenTpanbHas Hay4Hast CENLCKOXO3IHCTBEHHAS
O6ubmmoTeKa (OTKPBITHIN TOCTYII).
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http://www.agroportal.ru/
http://www.edu.ru/
http://www.cnshb.ru/

4. http://www.rsl.ru Poccutickast rocyaapcTBeHHas OnOIMoTeKa (OTKPBITHIH

JOCTYII).

5. http://www.youtube.com/ - Bu1eo XOCTHHT (OTKPBITBIM JOCTY).

9.0nucanue MaTepuaIbHO-TEXHMYECKOI 0a3bl, HEOOX0TUMOIH 115l
OCyIIIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa M0 TUCHUILIHHE.

Tabmanma 10

Caenenus 00 00ecrie4eHHOCTH CNIENMATM3MPOBAHHBIMHY aYUTOPUSIMHU,
KaOMHeTaMu, Ja00paTOPpUusIMH

HaunmeHoBaHue crienHaJIbHBIX
noMeIeHui 1 nomemeHu 11 | OCHAIEHHOCTDh CIEeNMAJLHBIX MOMeEIeHU
CaMOCTOATEIbHOI PadoThI (N2 U NIOMeNIeHUM JJIS CAMOCTOATEILHOU
y4eOHOro Kopmyca, Ne padoThI
ayIMTOPHUH)
1 2
23 yueOHbIi xopiyc, | IIK ¢ BeIxogoM B HHTepHeT 1 aketoM Microsoft
J'Ia60paTOpI/II/I N(_)28,29 Office (210104000005135), MPOEKTOp XUTAYn
(210134000002198), KOJIOHKH, ILTAKATHL.
23 yueOHbIi xopiyc, | Mammuna Tpenns MTY-01 (210134000002457),
J'Ia60paTOpI/II/I Nel2 Marmuna Tperus UM5018(210134000001964),
OnexTpoHHbIi 610k MTY-
01(410134000001557), kOMITIIEKT
METaJUTHYECKUX 00Pa3IOB Il MAIIMHBI TPESHUS,
MOTOPHBIC U CHHTCTUYCCKHAE CMa30YHBIC MacJa.
23 y4eOHBIN xopmyc, | Komnekc ananusa metamnorpaduueckux
nabopaTopun Ne3 o0pa3non(410124000602921), Teepaomep TP
5014-01, ITpodunomerp Moaenu
130(210134000002486).

s

CaMOCTOSITETILHON ~ pabOThI

CTYAEHTOB UCIIOJIb3YIOTCS  PECYpChI

[entpanbHoii Hayunou ouomorexku H.W. XKenesznosa, Bkitouaromnias 9 ynTanbHbIMN
3aJI0B, OPraHW30BaHHBIX 1O MPHHIIMAITY OTKPBITOrO JOCTYyIa U OCHAImeHHBIX Wi-Fi,
WHTEPHET — JOCTYIIOM, B TOM YHCJI€ 5 KOMIBIOTEPU3UPOBAHHBIX YU TATBHBIX 3aJI0B,
a TaK)Ke KOMHATBI 11 CAMOIIOATOTOBKHU B 00IIeKUTHH Ne 5, Ne 4,

10. MCTOJII/I‘ICCKI/IC PEKOMECHIAIMNNA CTYACHTAM 110 OCBOCHHUIO THUCHUIIJINHBI

CaMmocrosiTenbHass paboTa CTYAEHTOB [0 IOATOTOBKE K JIAOOPaTOPHBIM
paboTaM, MPAKTUYECKUM 3aHSITHSIM M YCTHOMY OINPOCY BKJIIOYAET MPOPabOTKY U
aHaJIM3 TEOPETUYECKOr0 Marepuasna, U CAaMOKOHTPOJIb 3HAHUU I10 TEME 3aHSATHS C

IMOMOIIbIO KOHTPOJIbHBIX BOITPOCOB.
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B ciyuae npomnycka geKuuu Heo0X0AMMO 03HAKOMUTBCS C 3TUM MaTEpHaAIOM
CaMOCTOATENILHO M B CJlydya€ BO3HUKHOBEHMSI BOINPOCOB OOpaTUTHCS K
IPENOIaBATEIO 3a KOHCYJIbTAllMEN, COTJIACHO PACIIMCAHUIO €€ TIPOBEICHHUS.

Jnst oTpaOOTKM JIEKIUMU CTYACHT JOJDKEH CaMOCTOSITENBbHO COCTABUTh
KOHCIIEKT MPOMYIIEHHOTO 3aHATHS U OTBETUTH Ha BOIIPOCHI IO TEME.

OtpaboTka MPOMYUIEHHBIX Ja0OPATOPHBIX W MPAKTUYECKUX 3aHITHMH,
MIPOBOJUTCS B KOHIIE ceMecTpa (3a HeJeNto /10 3a4€THOM He/IeNd) B 4achl MOCIe
OKOHYAHHUS 3aHSTHM, COTJIaCHO COCTaBIIEHHOMY U YTBEpkKAEHHOMY Kadeapoi
pacIucaHuIo.

11. MeToauveckue peKOMEHIAUM NPENOAABATEISM 110 OPraHN3AIUU
00y4eHHsI 1O TUCUHUILIUHE

[Ipu npenoaBanuu Kypca HEOOXOAUMO OPUEHTUPOBATHCSI HA COBPEMEHHBIE
o0Opa3zoBaTeIbHbIE TEXHOJIOTUU. AYIUTOPHASI U CAaMOCTOSITEIbHAsL pa0OThI JOJKHBI
OBITh HaMpaBjieHbl Ha YrayOJICHHWE W pacCUIMpPEHUE IOJYYEHHBIX 3HAHUM, Ha
3aKpeIUICHHE TMPUOOPETEHHBIX HABBIKOB W  MPUMEHEHHE  (HOPMHUPYEMBIX
KOMIICTCHITHI.

[Ipy mOATOTOBKE JEKIIMHM Ba)KHO BPEMEHHOE IJIAHUPOBAHHE, OIpeJecHUE
YETKO 0 BPEMEHU KaXKJIOW CTPYKTYPHOM YacTh JICKIIMH M CTPOTOE BBITOJIHEHUE
ATOTO BpeMEHH B ayauTopur. UTOOBI 3arpyK€HHOCTh MaTepHUaJIOB BOMPOCOB IJIaHA
JeKIuu Oblla OoJyiee-MeHee PaBHOMEPHOH, HEOOXOIMMO YyKe€ MpH 3TOH padoTe
OTPENIECNIATh MECTA C OTCHUIKON K CAaMOCTOSATEIIbHOMY M3yUYEHHIO CTYACHTAMU YaCTH
MaTtepualia uiu MOBTOPEHUS MPOOJIEMbI, BBIHECEHHOH B JICKIIHIO.

[Ipy mIaHUPOBAaHWK  JICKIIMOHHBIX BOIPOCOB  HEOOXOJIUMO  XOPOIIIO
NpoAyMaTh M YETKO O0O003HAYUTh CBS3KM MEXKAY pacrojaraeéMbiM B HHX
MaTepuasoM, YTOObI JIEKIIUS MOTYUUIIaCh JIOTHYECKH BHICTPOCHHOM M OpraHUYHOM.
Yacth MaTepuasia palMOHAJIbHO JaBaTh YEpPEe3 CXEMbl, HayepueHHblE (JTydylle
3apaHee) Ha JIOCKeE.

[Ipy »TOM HYXHO TOMHUTb, UYTO CXE€Ma HECeT OOJIbIIYI0 CMBICIOBYIO
Harpy3Ky M BBICTpauBaTh €€ HEOOXOAMMO MPOJYyMaHHO M 4YeTko. B wupearne,
pasymMmeeTcsi, HeOOXOIMMO HCIIOJb30BaTh COBPEMEHHBIC TEXHHUYCCKHE CpPEJICTBA
oOydyeHus, Tam, TJe TMO3BOJsSeT oOopynoBaHHas ayauTopus. Ha mocky
11e71ec000pa3HO BEIHECTH OCHOBHBIC TEPMUHBI U TTOHSATHS TEMBI.

Uwurast JIEKIUIo, JKeJaTeIbHO pa3AeiisiTh B TEKCTE BOMPOCHI IJIaHA, YTOOBI Y
CTYJIEHTOB B KOHCIIEKTE BBICTPOMJIACH YETKas CTPYKTypa mMaTepuasna, 4ToObl Jerde
OBIJIO OPUEHTUPOBATHCSA B KOHCIIEKTE MPHU TOJTOTOBKE K CEMHHAPY M JK3aMECHY.
ConepkaHre BBIHECEHHBIX HA JIOCKY OCHOBHBIX TEPMHUHOB W TOHSATHUU MO XOIY
JICKITUU HE0OXO0IMMO 00513aTeJIbHO PACKPHITh.

OCHOBHBIC TIOJIO)KCHHSI Y BBIBOJBI JICKITUH PEKOMEHAYETCS TIOBTOPATH, OO
OHM M €CTh KapKac JIIDOOT0o KOHCTeKkTa. MIHTOHaIuu rojioca ieKTopa T0KHbI ObITh
paccuuTaHbl Ha TIOMEIICHUE U aKyCTHUKY JICKITMOHHOW ayJIUTOPHUH, TUKITUS YeTKasl,
pa3MepeHHasl.
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B nexknpoHHOM Marepuaie J0JDKHAa OBITh CBSI3h C JKHM3HBIO, OCOOCHHO C
COBPEMEHHOCTHIO.

3aKOHYHUTH JICKIIUIO0 HEOOXO0IUMO XOPOIIO ITPOAYMAHHBIM YETKUM BBIBOJIOM.

MeTtonnueckue peKoOMeHIAINH MPENO0IaBaTelio M0 MPOBEACHHUIO 3a4eTa KaK
(GhOpMBI UTOTOBOTO KOHTPOJIS

[IpenonmaBarento ciaeayeT YETKO NPOAyMaTh OPTaHU3AIMOHHOE HAYaJIo
3a4eTa, a TakKe 00ECIeYNTh HAIMYUE W 3alOJHCHHE OTYCTHOW JIOKYMEHTAIlUU
(B€IOMOCTH, 3aYCTHBIX KHI)KEK CTYJICHTOB).

CtyneHTOB  00s3aTeNBbHO  CIEIYeT O3HAKOMHTh C  TPCOOBAHHSAMM,
MPEABSIBISICMBIME K TICPHOJTY TTOJATOTOBKH OTBETA, @ TAKXKE C KPUTCPUSIMH OIICHKU
OTBETA.

BaxxHo, 4TOOBI Ipemno aBaTe)Ib MOT CO3/1aTh Ha 3a4eTe aTMOC(HEpy BBICOKOM
TpeOOBATEILHOCTH W  OJHOBPEMEHHO Jo00poskenaTenbHOCTH. [locTaBieHHBIC
OIICHKH HEOOXOAMMO KOMMEHTHPOBATh, UYTOOBI CTYJCHT 3HAJ MPOCYETHI CBOETO
OTBETa U MOT' YY€CTh OLIMOKH B AajibHEHIIEH padoTe.

OCHOBHBIE METOMYCCKHE PEKOMEHIAIIUN MOXHO C(hOPMYJIMPOBATh TaK:

1. OT60p yuebHOro MaTepuana B COOTBETCTBHH C TPOTPAMMOM.

2. O0ecrieueHne YCBOGHHS MaTepuaja Ha BCEX OJTalax Ha OCHOBE
TBOPUYECKOTO IPUMEHEHUS TUIAKTUYCCKUX TPUHIIUIIOB 00YICHUS.

3. OT60p Hanboee 1enecoo0pa3HbIX METOJ0B U METOJMYECKUX IMPUEMOB, a
TaKXe OpraHu3aIlMOHHBIX POPM OOyUECHHUSI.

4, OnpenencHue HamOoJee Ieaecoo0pa3HON CHCTEMBbI OOpAaTHOM CBSI3H, B
YaCTHOCTH OTIpOCa.
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PELIEH3US
Ha padouyro nporpammy aucuunanabl @T/I 04 Hano-Tpu6o-cocrasbl B arponn:kenepuu OIIOII
BO
1o HanpaJjeHuIo 35.03.06. KArponH:KeHepHus» U 110 HANIPABJICHHOCTAM:
,LU(POBbIE TEXHUUECKUE CUCTEMBI B arpoOu3Hece
(kxBanndukanus BHITYCKHUKA — 0aKaIaBp)

Ka3zanueBsim Cepreem IlaBioBuuem, npodeccopom kadenpsl «COMpOTHUBICHUE MAaTEPHUATIOB U JIETalTN
MamuHy», aHanuza u ayaura @I'bOY BO «Poccuiickuili rocy1apCTBEHHbIM arpapHblid YHUBEPCHUTET -
MCXA wumenun K.A. TumupsizeBa», IOKTOPOM TeXHHYECKHX HayK Kadeapsl «CompoTruBieHue
MATepHaIoB U JeTajli MallMH» IIPOBeJeHa peleH3us padoueil nporpamMmbl quciuruiHel Hano-tpudo-
coctaBbl B arpouHixeHepum OIIOII BO s moaroroBku OakanmaBpoB 1o HampasieHuto 35.03.06.
ArpouH:KeHepusi, TI0 HamnpaBlieHHocTel «lcnplTaHne U KOHTPOJIb KayecTBa MAIIMH U 000PYIOBaHMUS,
u(ppoBbIe TEXHUYECKHUE CHUCTEMbl B arpoOusHece , paszpadoranHoit B D®I'BOY BO «Poccuiickuit
TOCYIapCTBEHHBIM arpapHbii  yHuBepcuteT - MCXA wmenn KA. TumupszeBa» Ha kadeape
«MareprayoBe/IcHUe W TEXHOJIOTHsI MallMHOCTpoeHus» (paspaborumku: [aiimapom C.M., n.1.H., mpod.,
IMukunoii A.M., acc.).

PaccMoTpeB mpencTaBieHHbIE Ha PELIEH3UIO MaTepuasbl, PELEH3EHT MpUIIET K CIEAYIOLUIUM
BBIBOJIAM:

1. MpenbsBiennas paGouas mporpamma gucuuruinabl «HaHO-Tpu00-cOCTaBbl B arpoMH:KeHepHH
(manee mo Tekcry IIporpamma) coomsemcmeyem Ttpebopanusm DPI'OC BO mno Hampaenenuto 35.03.06

«ArpounikeHepusi». [Iporpamma codepoicum Bce OCHOBHBIE pa3lielibl, coomeemcmeyen TpeOOBaHUSAM K
HOPMAaTHBHO-METOAMYECKAM JOKYMEHTAM.

2. Ilpencrasnennas B [Iporpamme akmyansnocmey yaeOHOW AUCUUIUIMHBI B paMKax peanu3aliu
OIIOII BO re nodnesicum comuenuro — MUCUUILUIMHA OTHOCUTCS K 00513aTEIbHON YacTH y4E€OHOIO IUKIa
—b1.0.13.

3. [IpencraBnennsie B [Iporpamme yeru mUCIUILIMHBI coomseemcmayiom TpedoBanusm OIOC
BO namnpasnenus 35.03.06 «Arpoun:xeHepus.

4. B cootBerctBuu ¢ Ilporpammoii 3a aucturiuHON «MarepuaaoBeeHUE W TEXHOJIOTHS
KOHCTPYKLIMOHHBIX MaT€pHajIOBy» 3aKPEIUIEHO 3 KOMIETEHIIUH:

5. uctummaa Hano-Tpu6o-cocTaBbl B arpoMH:KeHepMM | TpecTaBieHHas [Iporpamma
CnocobHa peanuzosantb X B 00BABIECHHBIX TpeOoBaHUAX. J(OMOMTHUTENbHAS KOMIIETEHIIUS He 8bl3bl8den
CoMHeHus B CBeTe MPOo(pEeCCHOHATLHONW 3HAYMMOCTH U COOTBETCTBUS COJEPIKAaHWIO MucuUIUMHE HaHo-
TpUG0-COCTABbI B ATrPOUHKEHEPHH.

6. Pesynomamol 00yuenus, npeacrapieHubie B [IporpamMMe B KaTeropusix 3HaTh, YMETh, BIQJICTh
coomeemcmaylom CHelUPUKEe W COACPKAHUIO JUCHUIUIUHBL U QeMOHCHMPUDYIOM B03MONCHOCHLb
MIOJTyYCHHUS 3as1BJICHHBIX PE3YJIbTaTOB.

7. O0mas Tpyno€MKoCcTh JucuuIuiMHbl HaHo-Tpu6o-cocTaBbl B arpOMH:KEHePHH COCTABISET 2
3a4€THBIC eAUHUIIBI (72 U).

8. Mudopmamuss o0 B3aMMOCBSI3M H3YyYaeMbIX JUCLHUIUIMH M BONPOCaM  HCKIIIOUEHHS
TyOIUpOBaHMS B COACPKAHWW TUCIHIUIMH coomegemcmayem jaeicTBUTENbHOCTH. [ucummmua Hauno-
TpUG0-COCTaBbl B arPOMHIKeHEePUH B3auMocBsa3aHa ¢ Apyrumu auctuminHamMu OITOIT BO u Yuebnoro
raHa o HarpasiieHHI0 35.03.06 «ArpouH:KeHepHus» W BO3MOXXHOCTH JAYOJUPOBAHHUS B COJCPKAHUU
orcyTcTByeT. ITOCKONBbKY IMCHUIUIMHA HE MpeaycMaTpUBaeT HaJlUYMe CIEHUalbHBIX TpeOOBaHUM K
BXOJTHBIM 3HAHUSM, YMEHUSM U KOMIIETCHIIUSM CTYICHTA, XOTS MOXKET SBISTHCS MPEIIISCTBYIOMICH /s
CMELUANbHBIX, B TOM 4YHCIE NPOPECCHOHATIBHBIX JAUCHUILINH, HCIONB3YIOIUX 3HAHUS B 00JacTu
AIIEKTPOIHEPTETUKU W DJICKTPOTEXHUKH B NPO(ECCHOHAIBLHOW AEATENIFHOCTH OakaiaBpa IO JaHHOMY
HaMpaBJICHUIO MOJTOTOBKH.

9. IIpencraBiennas [Iporpamma mpesnoaraeT UCIOJb30BaHUE COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH, HWCHOJb3yeMble NPU peaTu3allud pPa3IUYHBIX BUAOB Yy4yeOHON paboTel. DopMmel
00pa3oBaTEeNbHBIX TEXHOJIOTHI coomseemcmsyom cnenu(puKe TUCIUTUIAHBL

10. Ilporpamma  gucuuruiiHel  «MarTepuagoBeJeHHE UM TEXHOJOTHS  MAIIWHOCTPOSHHS»
MpeJiroJiaraeT MpoBeIeHUE 3aHATHI B MHTEpaKTUBHOM popme.
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11. Bunpl, conepikatne u Tpya08MKOCTh caMOCTOSITE BHOI paboThl CTYJIEHTOB, IPE/ICTABICHHbIE
B IIporpamme, coomeememeyiom TpeGoBanusIM K MOArOTOBKE BBIIIYCKHUKOB, coaepxkarmmcest B0 ®I'OC
BO nanpasnenns 35.03.06 «ATpOUHIKEHEPHUsI».

12. TlpecTaBnenHble W ONMUCAHHBIE B Ilporpamme  opMbl  mexywerl oueHKn 3HAHMIL
coomeemcmeyiom CienUpHKe AUCUUTLTHHEL H TPEGOBAHUAM K BBITYCKHHKAM.

®opma MPOMEXKYTOYHOrO KOHTPOIS 3HAHMUH CTY/ICHTOB, IpeaycMOTpeHHas IIporpammoi,
ocymecTBisiercss B (popme 3adéra (4 ceMecTp), UTO coomeemcmeyem CTaTyCy IUCHHUIUIAHBIL, Kak
JUCUHMILTHHBL (aKyIbTATHBHOM yacTH yueGHOro mukia — OTJ] 04 ®I'OC BO HanpasiaeHus 33.03.06 —
«ATpOUHIKEeHEPHSD».

13. ®opMmbI OlEHKHM 3HAHWil, NPEICTABIEHHbBIE B IIporpamwme, coomsemcmesyiom —cnenupuke
JMCHHIUTMHEL ¥ TPEOOBAHUSM K BBIITYCKHUKAM.

14. YyebHo-MeTomueckoe obecredeHne IUCIHIIHEEL IIPE/ICTABJICHO: OCHOBHOM JHTEpaTypoii -
3 ucrounuka (6a30BbIH Y4eOHHUK), TOMOIHUTETBHOI JIUTEPaTypoii - 3 HAMMEHOBA-HUSI, IEPUOMIECKUMH
M3JAHAAMH - 6 HCTOYHHKOB CO CCBUIKOH HA 2NEKTPOHHBIE PEeCypChl, HHTEPHET-PECYPCHI — 7 HCTOYHUKOB
1 coomsemcmesyem tpedosanusym ®I'OC BO nanpasnenus 35.03.06 «ATpOUHIKEHEPHUS»,

15. MarepuanbsHo-TeXHUYECKOE  00ECIEYEHHEe  THCLIHIIIHHBL COOTBETCTBYET  CHenupuke
AucrumEel Hano-Tpubo-cocTaBbl B arpoHHsKeHepHH 1 00€CTIEYHBACT UCIIOIL30BAHME COBPEMEHHBIX
00pa30BaTENBHEIX, B TOM YHC/IE HHTEPAKTUBHBIX METOIOB o0y4eHus1.

16. MCTOHVHECKHC PEKOMEHal U CTYOAEHTAaM H METOJHYECKUE PEKOMEHIaLUMH [IpernogaBaTesaM I10
OpraHus3anuu o6yqum{ Mo JUCLMIUIMHE [aroT MpeacTaBJIeHHEe O cneuucbnke 06yquml ‘IO TUCLMITIMHE
<<MaTepManose)1eHue H TEXHOJIOT U KOHCTPYKUHMOHHBIX MaTepuaioB».

OBLIHUE BBIBO/1bI

Ha ocnosanuu nposenennoit perensun Moxuo crenars 3aKJIIOYEeHHE, YTO XapaKTep, CTPYKTypa H
cozxepxanue paboueii mporpaMmsl aucuuEbl Hano-Tpu6o-cocTaBbl B arpounzkenepun OITOIT BO
10 Hampasienuto 35.03.06 «Arpoumm:keHnepus», 1o HampasleHHOCTSM: MCIbiTaHue u KOHTPOJIb
KauyeCTBa MallMH ¥ 000pyIOBaHHs, M(PPOBBIE TEXHUYECKHE CHCTEMEI B arpobusHece (KBaIM(UKAIUS
BBIIYCKHUKa — Oakanasp), paspaborannas [aitmapom C.M., 1.1.1., npod., [Tukunoit A.M. acc. kapeapsr
MATCPHATIOBE/ICHHS. M TEXHOJOTHH MAIIHHOCTPOCHHS COOTBETCTBYET tpeboBanmsm  ®I'OC  BO,
COBPEMEHHBIM TPEOOBAHUAM OSKOHOMHKH, PBIHKA TPYJAd H MO3BOJUT Ipu €€ pealu3allu YCIEeLIHO
o0ecneynTh (hOPMIPOBAHUE 3ASBICHHBIX KOMIIETCHIIHIA.

Peuensent: Kasanues Cepreii [Tasnosuu, npodeccop xadenpsr, «ConpoTupieHue MaTEPUANIOB U NETAIIH
Mammay, PI'BOY BO «Poccuiickuit rocyrapcrseHHbIit arg'apﬂ 1i1 yausepeuter - MCXA umenu KA.

Tumupszeay, 10kTOp TexHHYECKUX HayK Py : P
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