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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Leaslo kypca «MexaHn4yecKue CBOHCTBA MOJUMEPOB» siBJsieTcsl (OPMHUPOBAHUE Y
MarucTpoB CHUCTEMY 3HAaHMM M HaBBIKOB, HEOOXOIUMBIX JUIsl pEIIEHMs 3aJady HW3MEpeHud u
METPOJIOTHUECKOro 00ecreyeHus Mpyu MPOBEJCHUH aHaIM3a XUMHUYECKOT0 COCTaBa Pa3IMUHBIX
O00BEKTOB, CIEAOBAHUU CTPOEHMSI U CBOMCTB XMMHUYECKHX BELIECTB, KOHTPOJE IPOLIECCOB B

XAMHUYECKON TEXHOIOTHH.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «MexaHuuecKkre CBOMCTBA MOJMMEPOBY MPUHAJICKHUT K 003aTEIIHHOM
yactu brmoka 1. E€ 3amaya coctoutr B (OpMUPOBAHMU y MAarucTpaHTa MPOYHBIX 3HAHUI B
00JIaCTH COBPEMEHHBIX CIIOCOOOB OMNpENENeHUS M METOJOB M3YYCHHS TaKUX CBOMCTB
nonuMepHbix  MmatepuanoB  (IIM), kak  ¢uszuko-xumuueckue, (PU3NKO-MEXaHUUECKHE,
penakcaoHHbIe, 1e(OPMALMOHHBIE, DIIEKTPUICCKHE.

[lonyyeHHsle B mpouecce M3y4eHUs TUCHUILIMHBI «MexaHuyeckrne CBOMCTBA MOJIMMEPOBY
3HAHUS, YMEHHUSI M HAaBBIKM MOTYT OBITh MCIIOJIb30BaHBI B IMPOIIECCE OCBOCHUS IUCUUILIAH IO
npodUITI0 MarucTPaTyphl, a TAKXKE MPU HATUCAHUM MarkucTepCKOil TuccepTanuu.

B pe3yabTare 0cCBOCHUS IMCUMILIAHBI 00y4AIOMINICH 10JI2KEeH |

3HaTh:

- TEOPETUYECKHE OCHOBBI METOJIOB UCCIIEIOBAHUS MEXAHUYECKUX CBOKCTB IIOJIMMEPOB;

- B3aUMOCBSI3b MEXK/IY MPOIIECCAMH CHHTE3a U MOJAU(PUKAIINH MTOTUMEPOB M NX MEXaHUIECKUMHU
CBOMCTBaMU,

- B3aMMOCBS3b MEXIYy CBOMCTBAMHU PACTBOPOB MOJIMMEPOB U UX MEXAHUYECKHUMHU CBOMCTBAMHU

- HAyKy O MEXAaHUYECKUX CBOMCTBAX IOJMMEPOB

- B3aMMOCBS3b MEXIY TEXHOJIOTHEH nmepepadOTKH MOJIUMEPOB U UX MEXAHUYECKUMHU
CBOMCTBaAMH.

YMerTh:

- MpeaiaraTh METO/Ibl UCCIIEI0BAHUS MEXAHUUECKUX CBOMCTB MOJUMEPOB B COOTBETCTBHH C 3a-
JTAaHHOW HAYy4YHOM 3a7a4eil;

- TPOTHO3HPOBATh MEXAaHUYECKHE CBOMCTBA MOJIMMEPOB UCXO/S U3 CIIOCO0a MX CUHTE3a HIIU MO-

nudukanuu;

- MPOTHO3MPOBATH MEXAHWYECKHUE CBOMCTBA MOJIUMEPOB C UCMOJIb30BAaHUEM 3HAHMM O CBOMCTBAX

WX PacTBOPOB,;

- TPOTHO3HPOBATh MEXAaHUYECKHE CBOMCTBA MOJMMEpPA UCXOMIS U3 3HAHUI 00 UX CTPYKTYpE;

- MPOTHO3MPOBATH MEXAaHWYECKHE CBOMCTBA MOJTMMEPHBIX MATEPHAIIOB B T€X WJIM UHBIX TEXHO-

JIOTUYECKHUX YCIIOBHUSX.

Baanern:

- CIIOCOOHOCTBIO HCHOJIH30BATh OKCIICPUMCHTAJIBHBIC U TCOPETUUCCKUEC MCTOABI IIPHU UCCIIC-



JIOBaHMM MEXaHUYECKHUX CBOWCTB ITOJINMEPOB

- CIIOCOOHOCTBIO MpeaIaraTb METOIbl CHHTE3a U MOANU(UKALIUY ITOJIMMEPOB C LIEJIBIO NOJIyYe-
HUS BELIECTBA C 3aJJaHHBIMU MEXAHUUYECKUMU CBOMCTBaMH;

- CIIOCOOHOCTBIO MCII0JIb30BaTh CTPYKTYPHO-MEXaHUUYECKHUH MTOIXO/ TP UCCIIEI0BAaHUH pac-
TBOPOB IIOJIUMEPOB;

- CIIOCOOHOCTBIO MPUMEHATH HA IPAKTUKE 3HAHUS O MEXaHUYECKHX CBOMCTBAX MOJIMMEPOB BO
B3aUMOCBS3H C UX CTPYKTYpOH;

- CIIOCOOHOCTBIO MCII0JIb30BaTh 3HAHUS O MEXaHMUYECKUX CBOWCTBAX MOJIMMEPOB IIPU pa3pa-
OO0TKE TEXHOJIOTMH IIOJIy4YEHHUs U NIepepabOoTKH IOJIMMEPOB

3. KOMIIETEHIIMU OBYYAIOUIETI'OCSl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIIUAITJIMHbI

[Ipouecc wu3ydeHUs JUCHUIUIMHBI HampaBieH Ha (DOPMHpPOBAHUE DIIEMEHTOB
cienyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY
HaIpPaBJIEHUIO OJITOTOBKU:

a) ynuBepcajbnbIX (YK) - YK-3
0) obmenpogeccuonanbubix (OIIK) — OIIK-1, OIIK-2
0) npodeccuonanpubix (IIK) - T1K-2.
Ta6auuna 3.1.

Mannua CBH3HN KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX Ha OCHOBE€ M3YYCHUSA NUCHUIIJINHBI
W, C BPEMECHHBIMMU 3TallaMH OCBOCHHUS €€ COACPKAHUSA

Koner Komnerenmus Cemectp
KOMIIETEHIINI HA3yYECHUS
(P1roC)
YK-3 Crioco0eH OpraHu3oBbIBaTh M PYKOBOAUTH pabOTOW KOMaHJIbI, 2

BbIpa0aThiBass  KOMAHIHYIO  CTpaTerwio  JUid  JOCTHKEHUS
HOCTaBJIEHHOM LIEJHU

OIK-1 Crioco0OeH BBIMOJHATE KOMIUIEKCHBIE HKCIIEPUMEHTAJIbHBIE U 2
pacyeTHO-TEOPETUYECKHE HCCIeI0OBaHUs B HM30paHHON o0O0jacTtu
XUMHHM WM CMEXHBIX HayK C HCIIOJIb30BAHHEM COBPEMEHHBIX
npubOpoB, MPOrpaMMHOr0 obecredeHuss W 0a3  JAaHHBIX
po¢eCCHOHATBPHOTO Ha3HAYCHUS

OIK-2 CriocoGeH aHanmu3UpOBaTh, HUHTEPIPETHUPOBaTH U 00001IATH 2
pe3yabTaThl HKCHEPUMEHTANIBHBIX M PAaCYETHO-TEOPETUYECKHX
paboT B M30paHHON 00JACTH XMMHUH WJIM CMEKHBIX HAYK

[1K-2 Crnocoben MIPOBOAMTD NaTeHTHO-UH(GOPMAIIMOHHbBIE 2
HCCIIEIOBAaHMsI B BEIOPaHHOM 00J1aCTH XUMUH UM CMEXKHBIX HAYK




4. OFBbEM JINCIUAILJINHBI U BUJIbl YYEBFHOM PABOThHI

Tabauua 4.1.
Bun y4yeoHoii padoThI Bcero 2
4acos cemMecTp
OO01mmast Tpy10eMKOCTh TUCIUTIIHBI 144 144
AyIUTOpHBIC 3aHATUS 60 60
Jlexkuun 30 30
JlabopaTopHble 3aHATHS 30 30
CamocrosiTenbHast paboTa CTyJIEHTOB 84 84

5. COAEP) KAHUE JUCIUAIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BUJ1I0OB YYEBHbIX

3AHATUHA
Taoauna 5.1.
5.1. CTpykTypa IMCHMILTAHBI
Ne Paszpnen Buabl yueOHol padoThl, BKJIOYAS DopmMbl
1/ CaMOCTOSITEIbHYIO PAa00Ty CTYI€HTOB | TeKYLIero
AUACHHUILIMHBI
I 1 TPYAOEMKOCTh (B Yacax) KOHTPOJIA
creBaeM
Jlexun IIpakTu- CPC y
E" YCCKHE 3aHATUA ocTH (HO
9 HeeaIM
z cemecTpa)
(5]
dopma
NPOMEKY
TOYHOI'0
KOHTPOJIfA
1. | OcHoBHEIE nounsras, | 2 2 2 6 KoHTpois
Kacaromuecs CTpOEHUA I%aﬂ
MaKpOMOJIEKYJIbI pabota
2. | MakpomoJieKyina, wm | 2 4 4 10 No 1
Ienb U €€ CBOMCTBA
3. | HagmonekynspHas 2 4 4 10 Kontpons
CTPYKTYypa IIOJHUMEPOB I%aﬂ
pabora
4. @®a30Bble  COCTOSHUS U 2 4 4 10
dazoBbIe mepexob! Ne 2
5. | Mexanudeckue CBOiiCTBa | 2 4 4 10 Teor
3J1aCTOMEPOB




6. 2 2 4 10 KonTpob
MexaHudeckue CBOWMCTBa Has
CTEKJI000pa3HbIX TOJIMME- pabora
pOB Neo 3

7. MexaHudeckue CBOWCTBa 2 4 2 10 KOI:ITaI:IOHB
MOJIMMEPOB B BS3KOTEKY- paGoTa
YeM COCTOSHUU

Ne 4

8. 2 2 4 10 Tect
[TpoyHOCTH TTOJUMEPOB

9. 2 4 2 8
[Tnactusdukanus Tecr
MOJINMEPOB

HUroro: 30 30 76

5.2. Conep:xkanue TUCHHIMIHHBI

Pazgen 1. OcHOBHBIC NOHATAS, KACAIOIIHECH CTPOCHHUS MAKPOMOJIEKYJIbI
Makpomornekyiia, 1ielb, 3BeHO Lend. MoJeKyspHas Macca OCHOBHOIO 3BEHA, U IOJIHMMEPA.
Beicokononumepsl 1 oauroMepsl. JInHeHbIE, pa3BETBICHHbIE U IPOCTPAHCTBEHHBIE TIOJIUMEPHI.

I'omouenHble ¥ reTepoLenHble MOMUMEPbl. DHEPrUM CBSI3U MEXKIY aTOMaMU B MOJUMEPHON
nenu. Cononumepsl. CTATUCTUYECKHE CONOIUMEDPBI, OJI0KCONOIUMEDBL. IPUBUTHIE COMOIUMEDBI.

Knaccudukanus mnonuMepoB: OpraHWYecKHe, 3JIEMEHTOOPraHHMYeCKHe M HEOpraHHYecKHe
noiauMepsl. [lonumepHsle yriieBOJOpOAbl, IOJIMMEPHbIE TalOMJONPOU3BOJHBIE, CIHUPTBI M HX
npousBoHbIe. [lonmMepHbIe KUCIIOTHI, MOJHAKPUIATHI U MOJIMMETaKPUIAThI, TOIUI(GUPHI (IpOeCThIe
u cnoxHele) [lomukapOoHATHI, MOJUAHTUAPHU/IBI, MOIMANOKCUABI, IOJUAPWIATHI, IOJIHAMH/IBI
(amudarnyeckne u apomarudeckue). Iloauumuapl, noauu3onuanaTsl, noauyperansl. [lonmaneranm.
Bununossle momume—pel, rpeOHE0OpasHble MOJMMEPHI, JECTHUYHBIE ITOJIMMEPHI, JIE€HAPUMEPHI.
[TpuponaHsie nosmMepsl. buononnmMepst.

OcobeHHOCTH CTpoeHMs Lienu mnonuMmepa. J[Ba Tuma cBsA3ed, OTIMYANOLUXCSA SHEPrue u
JuInHOU. PerynspHoe u HeperynspHoe nocrpoeHue uenu. OCHOBHBIE THIIBI HEPETYJISPHOCTH.
CrepeoperyisipHocTs. M30-, cunauo- U ataktudeckue nonumepsl. Luc- u tpanc-uzomepus, L u D-
U30MEpHSL.

[Tonumonekynaprocts. llonsapueie u HemonsgpHble noauMmepsl. [II0THOCTE 3HEpruu Kore3uu
nonuMepoB. MekIenHoe B3auMOACHCTBHE: JUCIEPCUOHHOE, 1e()OPMALMOHHOE U OPUEHTALIMOHHOE.
MexnenHble 1 BHYTPUIETIHBIE BOJIOPOJIHBIE CBSI3U, METO/IbI X OOHapyxeHus. [Ipumeps! noarumepoB
C BOJIOPOJHBIMH MEKLEITHBIMU CBS3SIMH.

Pa3nea 2. MakpomoJieKkyJia, MM Lellb U ee CBOMCTBa

BryTtpennee Bpamienne B moiiekynax. CBoOogHOE W 3aTOpMOXKeHHOe BparieHue. Kpupas
3aBHCHUMOCTH MOTEHLIUAIBLHONW YHEPTUU OT yria moopota. [loreHnuansHbIil Oapbep BpaleHus,
ero BeJIMYMHA JUIs psfa rpynn atromoB. [loBopoTHble m3omepsl. ['omi-, muc- U TpaHc-(OPMBL.
BHyTpenHee BpaiieHHe B MakKpoMoOJIeKylaXx M TMOKOCTh mernu. CBOOOJHOCOUJICHEHHAs LElb.
VYueT BaJCHTHBIX YIJIOB M B3aWMOJICHCTBHS MEXIy aToMamMu. BzammopeicTBue OJIMIKHETO
HopsiIka U MOTEHIMANbHBIN Oapbep BpamieHus. B3aumoneiicTBue nanpHero mnopsaka. PaGoTsl
Mapka u I'yra, Kyna, bpeccnepa u ®penkens. ['mOkonenHbie U >KECTKOICTTHBIC TOJTMMEPA.
Kondurypauuu u xondopmaruu makpomosnekyn. Konpopmanuu kiryOka, CUpaiy; BBITSHYTAs
KoH(popManus (cTep>keHb, "KoJaeH4YaThlid Bal'"), CKiIaqyaTaskoH(popMarus.




TepMmonnHaMuyeckass 1 KUHETHYECKasi THOKOCTh Menu mojuMepa. TepMoauHaMudecKas, Win
paBHOBECHAas THOKOCTH IIEMH, ONpeefomas KoHGOpMalnio H30IUPOBAHHON MaKPOMOJIEKYJIbI
B PaBHOBECHOM COCTOSIHMM. TepMOJMHAMHUYECKasi BEPOSTHOCTH IICTH, BBIpaKEHHAs (HOpMyIon
['aycca. HawuBeposiTHeiiliee ¢ CpelHEKBAJpaTHUYHOE  PACCTOSTHUE  MEXAY  KOHLIAMHU
CBOOOTHOCOWICHEHHON M peanbHOM menu. Ilapamerpbl TepMOIMHAMUYECKONH TMOKOCTH IEMH:
cermeHT KyHa, mapamerp cBepHyTOCTH (G), MepcucTeHTHas JunHa (a), mapamerp Dmopu (). Mx
B3aUMOCBsI3b. [1OpsIIOK ATHX BEIMYUH JJIs1 THOKOLICTIHBIX, YMEPEHHO JKECTKUX U JKECTKOLEITHBIX
nonuMepoB. Ilpumepsl TPUPONHBIX M CHUHTETHYECKMX THOKONENHBIX M KECTKOLEMHBIX
noauMmepoB. KuHeTndeckas THOKOCTh IIEMH, OTpaKalolias CKOpPOCTh Iepexoja M3 OJIHOU
KOH(pOpMallMU B IPYTYIO U MPOSIBIISIONIASACS MTPH B3aUMO/ICHCTBUH MOJIMMEPA C BHEITHUM TOJIEM
(MEXaHUYECKHUM, IEKTPUUECKUM, MATHUTHBIM).

Kunernyeckuii cermMeHT, METOJAbI €ro OLEHKH. 3aBUCUMOCTh KHMHETHYECKOM TMOKOCTH OT
NOTEHIMATIBLHOTO Oapbepa BpalleHHsl, TEMIIEPATYPbl, CTETIEHU CETYaTOCTH MOJIUMEPA.

Pasnen 3. HaamoJsiekyasipHasi CTPYKTypa OJIMMEpPOB

CrpykTypa Tena Kak HPOCTPAaHCTBEHHOE PACIOJIOKEHHE €ro 3JIEMEHTOB U THUI CBSI3U MEXITY
Humu. HaamonekynspHas opranuzauus noiaumepa. MeToapl HcCCIeI0BaHUS  CTPYKTYpbI
noiaumepoB. CBeToBas W 3JEKTPOHHAs MHUKpockonus. Penrrenorpadus. Bua pentreHorpamm,
TU(PPaKTOTPaMM.

Kpucramnuueckue u amoppuble noiaumepsl. CTeneHb KpUCTAUIMYHOCTH. Mopdonorus —
COBOKYITHOCTh HAOJIIOAEMBIX CTPYKTYpPHBIX OOpa3oBaHuil, ux gopma u rpaHuiibl. OCHOBHBIC
Mopdosoruueckue (opMbl KPUCTAUIMYECKUX HOIMMEPOB. MOHOKpHCTAIb (IUIaCTHHYATHIE,
rioOynsipHbie, GUOPMILISIPHBIE), UX MOTydeHHe. MOHOKPUCTAIIIBI U CKJIaadaTas KoHpopManus
makpomosekyi. Kpucramnel ¢ BeimmpsviieHHsiMu Lensimu KBIL u cinoxennsimu nensimu KCLL
Jlamenu. Cdeponutsl, UX OpUpoOJa, pa3Mepbl, ycioBus mnonydeHus. CTpykrypa amopgHBIX
NOJMMEpoB. JloMeHBl, WM ymopsaoueHHble oOjactu. Mojenu CTpyKTyphl: OaxpomuaTo
dubpunapHas Mozens He, Gpuénumispro-toMenHas mojens KaGanosa , Apxaxosa, bakeesa.

Pa3nen 4. ®a3oBble cocTosiHus U (a3oBble Mepexoabl

ArperaTtHble U (a30Bble COCTOSIHUA BellecTB. 'a3000pa3Hoe, TBepAOe U )KUJKOE arperaTHble
coctosiHus, ux paznuuus. Kpucrammmueckoe, aMopdHOe U KUIKOKpUCTAIUIMUECKOEe (ha30BbIe
cocTosHus. TepMoaMHAMUYECKOE W CTPYKTypHOe MOHMMaHue (a3pl. Pa3zoBble MEpPexo.ibl
nepBoro u Broporo poaa.Knaccugpukanusa JpeHdecra.

VYcnoBusi, HEOOXOAUMBIE NIl KPUCTAJUIM3ALMHU: PETYISIPHOCTh LENH, TUNIOTHOCTh YIAKOBKH,
quana3zoH Temmoeparyp. TepMoauHamuKa —KpuUCTauIM3alMM. MeXaHu3M M KUHETUKA
kpuctaymzanuu. CKOpOCTh  KpHUcTaulM3aluu, ypaBHeHue KosimoropoBa -  ABpamu.
TemmnepaTypHast 3aBUCHMOCTb CKOPOCTH HYKJICAIIMM M CKOPOCTH pOCTa 3apojabllieil. BiusHue
TEMIIepaTypbl KPUCTAJUIM3ALUU HA MOP(OJIOTHIO U MEXaHUYECKUE CBOMCTBA MOJIMMEPOB.

[InaBnenue nonumepoB. TeMrneparypa MIaBJICHUS U CTPOEHUE MAKpOMOJIeKys. PaBHOBecHas
TeMIeparypa IUIaBJIeHHs, OonpeeseHre ee mo rpaduky 3aBUCUMOCTH TIil OT JUIMHBI CKIIAAKH.
OHTaNbIUS U SHTPONUA IUIABJIEHUS, UX CBI3b ¢ T, BimsHue Ha T moamMepoB >HEPTHU
KOT€3MH, THOKOCTH IIeNH, CTENeHM MOJMMEpH3alMM, BHELIHEro MAaBleHMs, aedopMaiuu
PacTSKEHUS.

PenakcanmoHHble COCTOAHUS aMOP(HBIX MOJIMMEPOB: BBICOKOIIACTHUECKOE, CTEKIO00pa3HOe,
BSI3KOTEKyYee.

Paszpnen 5. Mexanudeckue cBOCTBA 3JIaCTOMEpPOB

OmnpezneneHyue BBICOKOIIACTHUECKOTO COCTOSAHUA. Bunel nedopmarnun moammepoB, MOIYIH
VIOPYrOCTH W CJIBHra, COOTHOIIEHMsI Mexay HuMH. Bcectoponnee cxkarue. IlogaTnmBocTs.
Bricokoanactuueckas nedopmanus (BOJ), ee ornuume oT ymnpyroit aedopmarnuu METalIOB.
B3/ wupeanpHOro Kaydyka, €€ MOJIEKYJSIPHOE U TEPMOJMHAMUYECKOE PACCMOTPEHHE.
DNacTUYHOCTh peajbHOro Kayuyka. JlepopmalimoHHble KpUBBIE HAECATHLHOTO KayuyyKa U Pe3HH.



AHanu3 y4yacTKOB KpHBBIX. PenakcaunonHslii xapakrtep BOJI, penakcauuu HampspKeHUs U
nedopmaruu. Pacuer BpemeHu penakcanuu W aHepruu aktuBanuu BOJl. CriekTp BpeMeH
penakcauuu. 'ucrepe3ucHsle
aBieHus. Mexannueckue norepu. [loBenenne 3mactomepoB B HIUKINYECKUX NoJsAX. [IposiBinenue
NPUHIUIIA TEMIIEPATyPHO- BPEMEHHON KBUBAJICHTHOCTH NIPU 1e(hOPMUPOBAHUHU HIIACTOMEPOB.
Bnusinue temnepaTypsl U CKOpOCTH 1ehOpMUPOBAHUS Ha AeOpPMAIIMOHHbIE KPUBBIE.
Yupyrossizkue Ttena. Jepopmarus teueHus. 3akoH Hpiorona. Mojenn W ypaBHEHHUS
Makcgemna, KenpBuna - ®oiirra ajist ynpyroBa3kux Tei. [I[puHiun remnepaTypHO — BpEMEHHOM
SKBUBaJIEHTHOCTU. [lon3yuecTs mnosMMepHbIXx MartepuanoB. Metoael pasgenenus BOJl u
nedopmanuu TeueHus. [lpakTuueckoe 3HaU€HNE PETAKCAMOHHBIX MTPOLIECCOB.

Pa3nes 6. Mexanudeckue CBOMCTBA CTEK/JI000pa3HbIX MIOJIMMEPOB

Omnpenenenus CTEKIOO0pa3HOTO cocTOsHUS. llporecc CTekIOoBaHWs, SBISAETCS U 3TOT
npouecc (a3oBbiM mepexogoM PenakcanuoHHbIl xapakTep crekioBaHus. CTPYyKTypHOE U
MEXaHMYECKOE CTEKJIOBaHHWE. MexaHu3M CTpyKTypHOro cTekioBaHus. llpeacraBienus
Kypxosa, Kapruna u Crnonumckoro. Teopuu mnpouecca CTEKJIOBaHUSA: TEPMOIAMHAMUYECKAs,
CBOOOTHOTO OOBEeMa. MeTOoIbl OINpeneNeHus TEMIIEpaTyp CTEKJIOBAaHUS: JAUIATOMETPHS,
TEPMOMEXAHUYECKUH, OIIPEEIICHUE TEIIOEMKOCTH, MOIYJISl YIPYTOCTH, MEXaHUYECKUX MOTEPb.
Bo3moxHOCTH TepMOMEXaHMYECKOTrO MeToja. BnusHue Ha TeMmiepaTrypbl TEKy4ecTH H
CTEKJIOBAaHUS XUMUYECKOI'O CTPOCHHUS TIOJIMMEPOB,
cTeneHu noiaumepusanun. OLEeHKa BENIWYMHBI KMHETHUYECKOTO CerMeHTa. BiusHue naBneHus,
CTEMEeHH CeTYATOCTH,MUKPOCTPYKTYpHhI nonumepa Ha Tc. Bennuunsl TT u Tc Haubonee
acIpOCTpPaHEHHBIX KaydyyKoB M IutactMacc. JledopmannoHHBIE KpPUBBIE CTEKIO00pa3HBIX
nonuMepoB. OOpazoBanue "meiiku" npu  nedopmupoBanuu. IIpemen  BBIHYKICHHON
AIIACTUYHOCTH U €€ TeMIepaTypHas 3aBUCUMOCTb. 3aKoH ['yka.

TemnepaTtypa  XpyHKOCTH, €€  3aBUCUMOCTb  OT  DHEPTUH  MEXMOJEKYJSAPHOTO
B3aMMOJICHCTBUSL U IUIOTHOCTH YIIAKOBKM MaKpOMOJEKyJ. BiusHue MoyeKyIsipHOH Macchl
nosuMepa Ha Tc m Txp. IIposBineHne npuHUIUIIA TEMIEPATYPHO-BPEMEHHON KBHUBAJIEHTHOCTU
npu J1epOpMUPOBAHUU CTEKJIOOOpa3HBIX MOJIMMEpPOB. BinsHue TemmepaTypbl U CKOpPOCTHU
nepopmupoBaHusi Ha JAedopMalOHHbIE KpHUBble. MOpPO30CTOMKOCTh M TEIIOCTOMKOCTH
noauMepoB. OTiMuyue TEMIOCTOMKOCTH OT TEpMOCTOMKOCTH. Temreparypbl XpymnKOCTH U
TEPMOCTOMKOCTHU. BiMsHIE XUMUYECKOTI0 CTPOEHUS MOJIMMEPA Ha TEIJI0- UTEPMOCTONKOCTD.

Pa3nes 7. Mexann4yeckne CBOMCTBA IOJHMEPOB B BA3KOTEKY4YeM COCTOSIHMHU

Onpenenenne BA3KOTEKYYEro COCTOSIHUS. Peosoruss W peosloTMUecKHe  CBOMCTBA.
dusznyeckoe W XUMUYECKoe  TeueHuWe. Hamoxenume Ha — jgedopManuio  TEUEHUS
BbICOKOAMacTuyeckoir  nedopmanuu. CKOpOCTh CHABHra, KacaTelbHBIE U  HOpPMalbHbBIC
HaINpsHKEHUS.

BsiskocTh, ee Qu3myeckuii cMbICT W pasMepHOCTb. HBIOTOHOBCKHME W HEHBIOTOHOBCKHE
cpenpl. KpuBeie Teuenus. HaumOosbimas w HawmMeHBIIAs BSI3KOCTh. AHOMAIHS BSI3KOCTH.
Jnnatancusi.

[TonHbIE M HEMOJTHBIE KPUBBIE TCUCHMUSI.

HaubomnbIasi HBIOTOHOBCKasl BSI3KOCTh, €€ CBSI3b CO CTPYKTYpO MOJMMepa, BIMSHUE HA HEe
MOJIEKYJIIPHOM MacCChI MOJIUMEPA, TEMIIEPATYPhl. DHTAIBINS, SHTPOIIHS K CBOOOHAS DHEPTHUS
aKTUBALlMU BS3KOro TteueHus. [IpononpHas BA3KOCTb, €€ CBS3b CO CABUIOBOM BSI3KOCTBIO.
PaGotet BunorpamoBa u MankuHa 1O PEOJOTHH  MOHOMOJEKYISIPHBIX — IOJHMMEPOB.
TeMneparypHO - UHBapHaHTHAsI XapaKTEPUCTHUKA BSI3KOCTU. BilMsiHuEe NaBIIeHUS HA BA3KOCTb.



Paszgea 8. [IpouyHnocTs mosiuMepoB

OcHoBHbIE BHJIBI Pa3pyILICHUS TBEPIBIX Tel. XPYIKOE HILIACTHUECKOE pa3pylLICHHE;
negopManuu, MM TOPEIIIECTBYIONIME. BpeMmMeHHas 3aBUCMMOCTh IPOYHOCTH MAaTEpPHAJIOB.
Cratuyeckass ¥ JAMHAMHYECKash YCTaJOCTh, SIBIIEHUE YTOMIIEHHSA. HecoBMECTHMOCTh ATHX
SBJICHUH C IIPEJICTABICHUSAMHU O KPUTUUECKOM XapaKTepe pa3pylIeHUs Tela U NPeCTaBICHUSIMU
o "mpenene mpouHocTH". PaspymieHue kak mporecc. JloJroBe4HOCTh MarepuanoB. PaboTh
KypkoBa © ero mKoOJIbI MO JOJITOBEYHOCTH IOJMMEPHBIX MaTEpHUaJoB. 3aBUCUMOCTh
JOJITOBEYHOCTHU U Pa3phIBHOTO
HaIpsDKEHUH B IIMPOKOM auarnas3oHe temmneparyp. [lonstue "momtoca". YpaBuenue JKypkosa,
buznyecKuil CMBICT BXOASIINX B HETO MMapaMeTPOB U UX pacyeT. 3aBUCUMOCTh Pa3pyIIAOIIEro
HANPSDKEHUS OT SHEPTUU aKTUBAIIUU Pa3pbiBa U CTPYKTYPHO - UyBCTBUTEILHOTO K0P PHUIIHCHTA.
3nauenue ypaBHeHus JKypkoBa U 00JacTh ero npuMeHeHus. Y paBHeHue baprenena s pe3uH.

Kunernueckass nmpupona paspyiieHusi U ero TepMoQuIyKTyallMOHHBIN Xapaktep. [Ipupoma
paspbiBaroIIuXcs cBsa3eil. JlokazareabCTBO TepMOGIIYKTYallHOHHOTO XapakTepa pa3pylIeHHs.
N3yuenue pazpyuienust noauMmepoB ¢ nomoibio MerogoB MKC, DI1P. Mexanusm pazpyiieHus
nonuMepoB. ['unoresa I'puddura o BIUSHUM TOBEPXHOCTHBIX TPEIIHH HA MPOYHOCThH PEAIbHBIX
TeN, pPa3BUTHE OTUX TpeAcTaBieHuid B padorax Hodde, Perems, Xypkosa, Ciymkepa.
OO0pa3oBaHue u pocT TpemuH B nporecce AegopmupoBanusi. CyOMUKPOTPEIINHbI (KPEH3bl), UX
pasmepbl. MUKpPO- , MaKpO- U MarucTpajibHble TPEIIMHBL. BiusHue Ha MPOYHOCTH MOJUMEPOB
pa3MepoB U (QOpPMBI  HAIMOIEKYJSIPHBIX CTPYKTYp, HAIlOJIHUTENEH, YacTOThl CETKH,
MOJICKYJISIPHOM MacChl M MOJIIPHOCTH TOJMMEpPa, CKOpocTH aedhopmupoBanus. [1yT moBsIeHns
MPOYHOCTH.

Pasznen 9. IlnacTudukanus noaumepon

[Tnactudukamms, nnactupumupyomuii  >pdexr. CoOBMECTUMOCTb  HOJIMMEPOB €
mwiactuukaropamu. BiusHue niuacTugukaropa Ha TeMIEpaTypbl CTEKIOBAHUN U TEKY4YeCTH, Ha
MEXaHUYECKHE M  JJIEKTPUUYECKHE  CBOWCTBA, TEMIIEpaTypy XpYHNKOCTH. MexaHusMm
mwiactudukanyu. BHyTpu- u MexcrpykrypHas miuactudukauus. Padorel Kapruna u Kosnosa.
AnTtunmnactugukanus. Teopun  mnactudukanuu.  [IpaBuio  MOJBHBIX M OOBEMHBIX
KOHLEHTpAllui, UX OrpPaHWYEHHOCTh. BiusHME CTpOEHHs MOJEKYya IIAcTU(UKATOPOB Ha MX
wiactuuuupytomiee aerictsue. Padorsl Tarep nu CyBopoBoii, Bockpecenckoro u ap. Bnusaue
riacTu(uKay Ha MEXaHUYECKHE CBOWCTBA MOJIMMEPOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'U

[IpenogHeceHne TEOPETHYECKOrO  MaTepuana  OCYHIECTBISETCA C€  IPUMEHEHUEM
AIIEKTPOHHBIX CPEACTB OOYUCHHUS.

HGKOTOpLIe pasaciibl TCOPETHYCCKOTO KypcCa pacCMaTpHUBAIOTCA C HCIOJbB30BaHUEM
onepexcalomeﬁ CaMOCTOSTEIbHOM paGOTBII MAarvuCTpaHTbl IIOJIY4YarOT 3aJJdHUC Ha H3YUCHUC
HOBOI'O MaT€purajia 10 €ro U3JI0KCHUA Ha JICKIHUH.

I[J'IH OLNCHKU OCBOCHHA TCOPCTHYCCKOI0 Marcpruajia MaruCrpaHTaMH HUCIOJIb3YHOTCA
IMUCBbMCHHBIC 1 YCTHBIC KOHTPOJIbHBIC pa6OTI)I.

Teopernueckuil MaTepuai 3aKpeIUIIeTCs P BBHIOIHEHUH JTabopaTopHBIX paboT. Pabora
BBITTOJTHSICTCSI MarucTpaHTaMu B Mallblx rpymmax (2-3 uemoBeka). Kakmas rpynma moiydaer
WH/IMBUYaJIbHOE MCCIIEI0BATEIbCKOE 33/IaHUE B PaMKax TEMbI JIAOOpaTOpHON paboThl. OTUETHI
10 JIa0OPaTOPHBIM PabOTaM 3aIUINAIOTCS.

CamocrosTenbHas paboTa, MpPeAyCMOTpeHHas y4yeOHbIM IUIaHOM B oObeme 76 4Yacos,
BBITIOJTHSETCS B XOJI€ CEMECTPA B Pa3IMUHBIX (hOpMax..
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7. OHEHOYHBIE CPEACTBA UIAA TEKYIIET'O KOHTPOJIA
YCIIEBAEMOCTH U ITIPOMEKXYTOYHOU ATTECTAIIUU

Teopemuuecxue KOHmMpOJibHblE 60NPOCHL

Tuns! ynipyrux aedopmarnmii TBepabix ten. Koadgdumnment [Tyaccona.

TepmoanHaMuKka BbhICOKOAIacTUUeckon aeopmarmu. TeroBbie 3PEKTh MPHU PacTsHKEHUU
U COKpPALEHUU UJCAIbHOIO KaydyKa.

YupyrocTs uealbHON Kay4yKOBOW CETKU. 3aBUCUMOCTb MOAYJISI YIIPYTOCTH OT
TeMIIepaTypbl U MOJIEKYJIIPHOI Macchl OTpe3Ka e MEXY Y3JIaMH CeTKH.

Penakcanus HanpspkeHust v non3ydectb. Moaenn Makceseiia u KenbBuHa.
MHOro31eMeHTHbIE MOJIETIHN OIUCHIBAIOIINE MEXAaHUYECKOE IIOBEICHUE JIMHEHHBIX U CIIUTHIX
aMOP(HBIX TOJTUMEPOB.

Jlia Mozienu, B KOTOPOI MOCIE€0BATENbHO COEMHEHBI IPYyKUHA, d1eMeHT Poiirra-
KenbBuHa u nemrdep, HOCTPOUTh 3aBUCUMOCTD HAMPSHKEHUS OT BPEMEHHU TP IMTOCTOSTHHOM
nedopmanun u neopmMalyy OT BpEMEHH IPU MIOCTOSHHOM HarpysKe.

JnnaMuyeckne MeXaHU4ecKre CBOMCTBA MOJMMEPOB. MoJ1ylib HAKOIUIEHUS U MOAYIb
norepb. MexaHnueckue noTepu. 3aBUCUMOCTb MOJTYJIsl HAKOIUIEHUS ¥ MOZYJISI TOTEPb IS
aMOp(HOTo MoJimMepa OT TeMIepaTypsl

[TpuHIMn TeMnepaTypHO-BPEMEHHOM CyNepo3uIMK U BCIIOMOraTelbHask KpUBasl.
dusnueckuii cmbicn akropa casura. YpasHenue Bubsamca-Jlanaenna-deppu.

Oco0eHHOCTH TeYEeHUS IMHEHHBIX aMOP(HBIX MOJUMEPOB. Bs3Koynpyrue cBOHCTBa
pacIuIaBoB NOJUMEPOB. 3aBUCUMOCTD BA3KOCTH MOJUMEPOB OT MOJIEKYJIIPHON MacChl

[TocTpouTh TEMIIEpaTypHBIE 3aBHCUMOCTH JIOTAPU(PMOB MOYIISI HAKOTICHHUS U MOYJIS
NOTEPb JJIs1 aMOP(HOTO ¥ YACTUYHO KPUCTAJUIMIECKOTO MOMUITHIIEHTepedTanara (CTerneHb
KpUCcTALTMYHOCTH 35%) B mmpokoit oonactu Temmepatyp (ot 0 o 3000C).

3aBUCUMOCTh TEMIIEpaTyphl CTEKJIOBAHUS, TEMIIEPATYPhl XPYIIKOCTH, TEMIIEPATYPbI
TEKy4eCcTH aMOP(HOTro MojJuMepa OT €ro MOJIEKYJISIPHOI Macchl

Momyns 00beMHOTO Ckatus moauctupoda coctanisier 2 1010 qun/cm2. OieHUTs MOTYITh
casura u Mmoayss FOHra i aToro noiaumepa.

Onactomep ¢ Mc = 4000 noguuHseTCs] KWNHETUYECKOW TEOPUH BBICOKOJIACTUYHOCTH.
Paccunrare HanpskeHUe B 00paslie y1acToMepa, pacTHYTOM IPU KOMHATHON TemrepaType
Ha 150 %. (mnotHOCTH monmumepa pasHa 0.9 r/cm3)

[TocTpouTth KpuBBIE «HaNpsHKEHUE-AeGopmarus» npu remneparype 200C s Tpex
00pa310B CLIUTOrO MOJUU30MIPEHA, 111 KOTOPHIX MOJIEKYJISIPHBIE MAaCChl MEXK1y Y3JIaMu
cetku coctasiaroT 5000, 10000 u 15000

Bsskocts nonmmmepa npu 00 C pasna 103 Ila c. Yemy paBHa BsizkocTs nipu 250 C, ecnu
IIPEOIOKNTE, uTO ITpH Tc oHa paBHa 1012 I1a ¢ u uro TemneparypHas 3aBUCUMOCTh
BSI3KOCTHU MoAunHsAeTcs 3akony BJID ?

Temnepatypa crexioBanust [IMMA pasra 1100 C. Bo ckoabKo pa3 CKOpPOCTb peslakcaluu
HanpspkeHus nonumepa npu 1550 C 6omnpie, uem npu 1250 C?

Kayuyk HanosHeH KeCTKUMU ChEepUIECKUMU YacTUIIaMU (00BbEMHAst 10J1s HAIOJTHUTENS
0.3). Monynp ynpyroctu kayuyka npu komHatHoit remneparype 1 MIla, nanonnurens 104
MIla. Huxe Tc moayne ynpyroctu noiumepa cocrasisier 4 104 Mlla, koadpduument
ITyaccona 0.35. Yemy paBHO OTHOILIEHHE MOIYJIsl YIPYTOCTH KOMIIO3ULUKM K MOJTYJIHO
YOPYroCTH HEHANIOJHEHHOT'O OJUMepa Bbllle U Hiuke Tc?

Pacnipenenenne Bpemen penakcanuu H (In T) mocTossHHO B MHTEpBalie HECKOIBKUAX
JecSITHYHBIX nopsaakoB KakoBa ¢popma KpHBO# pesakca-Iiuy HaIpsDKEHUH B 3TOM WHTEpBalie
BpeMeHun?



Bonpocui k 3auemy
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TepMmoanHaMuKa BbICOKOAIacTUUECKON Aepopmarmu. TermoBbie 3P PEKTh TP PaCcTSHKEHUN

U COKpPAILLEHUU UJCAIbHOIO KaydyKa.

2. Yrpyroctb WealibHOM KayqyKOBOM CeTKH. 3aBUCUMOCTb MOAYJIS YIPYTOCTH OT
TeMIIepaTypbl U MOJIEKYJIIPHOI Macchl OTpe3Ka e MEXY y3J1aMU CETKU.

3. Ompenenenue 1 U3MepeHNE BA3KOYIPYTUX XapaKTEPUCTHK roaumepoB. [lon3ydecTts u

penakcanus HanpsKeHUW. [[nHaMuyecke MeExaHN4eCKUe CBOMCTBA

TemmnepatypHas 3aBUCUMOCTD BSI3KOYIPYTHX XapaKTEPUCTUK aMOP(HBIX TOJIMMEPOB.

[TocTpoiiTe 3aBUCUMOCTH MOZYJISI HAKOIUICHUSI K MOJIYJIS TIOTEPH ISt aMOP(HOTO IoJimMepa

OT TEMIEPATyphl IIPU Pa3HBIX YACTOTAX BO3AECUCTBUSA

6. OcoOeHHOCTH TeUeHHs pacIIaBOB MOJUMEPOB. B IBOMHBIX JIorapu(PpMUUECKUX KOOPAUHATAX
HOCTPOITE 3aBUCMOCTD BA3KOCTH PACILUIABOB IOJIMMEPA OT €ro MOJIEKYJISIPHONH MacChl

7. MexaHu4eckre CBOMCTBA CTEKIIO00PA3HBIX MOJIMMEPOB. BRIHYXIeHHAs 37IaCTUYHOCTb.
OO0pa3oBaHue MEeHKH MU PacTSHKEHUH CTEKII000Pa3HBIX MOJIMMEPOB.

8. Mero/b! NOBBILIEHUS YJAPHONU IPOYHOCTH CTEKI000PA3HBIX MMOJIMMEPOB. Y 1apOIpOUHbIe
IUTACTUKH

9. MexaHuveckre CBOMCTBA YaCTUYHO-KPUCTAITMYECKUX TTOJIUMEPOB.

o k&

8. YYUEBHO-METOANWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
AACHUITIINHBI
8.1. YuebOnas auteparypa:
a) OCHOBHAA
1. Beicokomonekyisipabie coequaenus (o pea. A.b. 3e3una) Yueonuk, M.: FOpaiir, 2016

2. Metoauueckne T1OCOOMsSI 1O pa3jieiiaM Haykd O ToJuMepax Ha caiTe Kadeapsl
http://vmsmsu.ru/what.html

0) JAomoJTHMTEJbHAS JUTEpaTypa

1. T'yns, B. E.; CTpykTypa 1 MexaHu4eckue cBOHCTBA MOJIMMEPOB : [Yuebd. mocodue i XUM. -
TEXHOJ. CIIeI.

BYy30B].; Beicmias mkona, Mocksa; 1966 (5 7k3.)

2. 1lax, [lax B., MankuH, A. 5.; CripaBo4HOE pyKOBOJICTBO IO UCIIBITAHUSAM IUIACTMACC U aHAJTHU3Y
NPUYHH

ux pazpyuenus; Hayunsie ocHoBbI M TexHonoruu, Cankr-IletepOypr; 2009 (3 3x3.)

3. T'ynb, B. E.; CTpyKkTypa 1 MeXaHHYeCKHEe CBOMCTBA MOJIMMEPOB : [yueOHOe mocoOue st XUMUKO-
TEXHOJIOTHYECKUX BY30B].; Bricmas mkoma, Mocksa; 1979 (16 3k3.)

4. Tarep, A. A., Ackaackuii, A. A.; Du3nK0-XUMHS TOTMMEPOB : [yueO. mocobue st XuM. dax. yH-
toB].; Hayunsrit Mup, Mocksa; 2007 (79 3k3.)

5. Tyros, U. U., Koctpeikuna, I'. W.; Xumus n ¢pusuka momuMepos : Y4ed. mocoOue s XUMUKO-
TEXHOJIOTHUYECKUX CIICUAIBHOCTEH By30B.; Xumus, MockBa; 1989 (6 7k3.)

6. baprenes, beprenes, I'. M., 3enenes, 0. B.; ®usnka u MexaHuka MmoJuMepoB : Yueb. mocooue
JUTS BTY30B.;

Buicur.ik., Mocksa; 1983 (5 3k3.)

7. Kynesues, B. H.; Xumus u ¢puzuka noiumMepos : yuebHOe nocoOue AJisi CTYIASHTOB BY30B,
00ydJaronuxcs mo

HanpaBieHuo "Xumudeckas texHonorus'".; Jlanp, Cankt-IletepOypr; 2014 (5 7k3.)


http://vmsmsu.ru/what.html

8. baprenes, I'. M., Enpsmesud, A. M.; ®usuka noaumepoB; Xumusi, JIeHHHTp. OTI-HAE,
Jlenunrpan; 1990.

9. BmmmBkos, C. A.; ®u3uka u xumus noiauMmepos. [loBegeHne AuaMarHuTHBIX MAaKpPOMOJIEKYJT B
MarHuTHOM Mojie : yueOoHoe nmocodue.; Jlann, Cankr-IlerepOypr; 2018 (2 7k3.)

10. Omanyainb, H. M., Enukononsn, H. C.; Xumuueckas gusmnka MOJIEKYISIPHOTO pa3pylICHUS U
crabunm3anuu noimuMepoB; Hayka, Mocksa; 1988 (2 3k3.)

8.2. UHTepeHeT-pecypchl

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snextponHas 6ubianoreka

http://elibrary.ru/default.asp Poccuiickas narmonanpHas OuOIMoTEKa

http://primo.nlr.ru  http:/nbmgu.ruDnekTponnass ~ 6ubnmoreka  Poccuiickoit
rocyJIapCTBEHHOM OMOINOTEeKH

8.3. IIporpammHoe oGecnieueHue

YuuBepcuter oOecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacpoCTpaHsIEeMOTro MPOTPAMMHOTO 00ECIICUCHHSI, B TOM YHCJIC OTCUYSCTBEHHOTO MPOU3BOJICTBA.

Kaxxapiii o0yyaromuiicss B TeueHUE BCEro mepruoaa o0yueHus: odecreueH UHIUBUIYaTbHBIM
HEOTPAHMYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTeIbHON  Ccpejie
VHHUBEpCUTETa H3 JI000H TOYKM, B KOTOPOM UMeEeTCs JOCTyn K HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON ceTh «HTepHeT» Kak Ha TEpPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter obecreyeH CIEIYIOMUM KOMIUIEKTOM JIMLEH3UMOHHOTO IPOTrpaMMHOIO

obecrieueHusl.
1. JlunensumoHHOE nMporpamMMHoOe o0ecrieueHue, ucnonbzyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiekc MMUC “BuszyanbsHast Crynus TectupoBanus™

1.4. Antusupycnoe I10 Eset Nod32

1.5.CpaBouno-tipaBoBasi cucrema “KoHcynbTanT”

1.6.CpaBouHo-nipaBoBasi cuctema “I'apant”

Hap;[z[y C TPAAULIMOHHBIMH U3OAHUAMU MATUCTPAHTBI U COTPYAHUKU UMCIOT BO3MOKHOCTDH
MMOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Taonuya 8.1.
Ha3Banmue pecypca CcebLika/nocTyn

DOnekTpoHHass OubiMoTeka oHiaiH «EamHOEe OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PECypcam)

«O0pa3oBaTtenbHsbIii pecypc Poccuny http://school-collection.edu.ru

denepanbHbIi 00pa30BaTEIBHBIN MOPTAN: YIPEKICHHS, http://www.edu.ru —
nporpammel, cranaaptsl, BY3b1, rectol EID, THA

denepanbHbIii LEHTP MH(POPMAIMOHHO- http://fcior.edu.ru -
obpazoBarenbHbIX pecypcoB (DIIMOP)



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/

ObC "KOHCVYJIbTAHT CTYJEHTA". DnekrponHas
OnOIMOTEeKa TEXHHYECKOTO BYy3a

http://polpred.com/news

W3narenbctBo  «JlaHby.  DIEKTPOHHO-OMOIMOTEYHAS
cucTeMa

http://www.studentlibrary.ru -

Pycckas BupTyanpHas 6ubimoreka

http://rvb.ru —

WznatensctBo  «Jlaub». DneKTpOHHO-OMOIHOTEUHAS
cucTemMa

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpaszoBanus lOra Poccun
«AxkageMus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas anekrponnas 6ubnmoreka «e-Libraryy

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbmmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DIEeKTPOHHO-CIPAaBOYHAs CHCTEMA IOKYMEHTOB B cdepe
obpazoBanus «1apopMuo»

http://www.informio.ru

HH(bOpMaHHOHHO'HpaBOBaH CHUCTCMA «KOHCYJ'ILTEIHT'
IIIFOC»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHoi cetu Murl'y

WNudopmannonHo-npaBoBas cucrema «l apant

CereBast Bepcus, JIOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopropatuBHoO#l cetn Uarl'yY

DneKTpoHHO-0nbnmoreyHas cucrema «tOpai»

https://www.biblio-online.ru

9. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE

JUCHUTINHBI

Hmeromasics MaTCprUAIbHO-TCXHUYCCKAA 0aza YHUBCPCUTETA o0ecIeynBaeT KaueCTBEHHOE

MPOBEACHUEC TCOPECTUYCCKUX U TPAKTUUCCKUX 3aHATHI .

- TPOBCACHUC JIEKITUM - annapaTypoﬁ I JEMOHCTpAluU UJIJIFOCTPATUBHOI'O MaTCpUalia;

- ayIUTOPHIO JJI1 CEMUHAPCKUX 3aHATUM;

- TPOEKIMOHHOE 000PYI0BaHUE U KOMIIBIOTED.

HepequL HCO6XO,Z[I/IMLIX TCXHUYCCKHUX CPCIACTB O6y‘leHI/I$[, HCIIOJIb3YCMBIX B y‘{e6HOM

nmponecce e OCBOCHU A JUCHUTIIINHBL «OCHOBHEIE MCTOAbI XUMHWYCCKOI'O aHaJIn3an:

¢ KOMIIBIOTCPHOC N MyHBTHMCI[HﬁHOC O60py,[[0BaHI/IC;

® BHUJEO- U ayIMOBU3YAIbHBIC CPEACTBA OOYUCHUS U JIP.

10. METOAUYECKHUE YKA3ZAHUSA JJI51 OBYYAIOLINXCA
ITO OCBOEHUMIO JNCHUITJIMHBI

Teopernuecknii Marepuan AUCHUIUIMHBI «MeEXaHMYECKHE CBOWCTBA NOJMMEPOB» B
COOTBETCTBUM C Yy4eOHBIM IIJJaHOM U3y4yaercsi Bo 2-oM ceMmectpe. CamocrosTenbHas
BHEayJIMTOpHasi paboTa MarucTpaHTOB oOecreueHa 3JEKTPOHHBIMH Y4eOHO-METOAMYECKUMU
pecypcamu (cuctema Moodle), BO3MOXHOCTBIO OOIIEHHMS MarkucTpaHTa ¢ HpernojaBaTeieM

MOCPEACTBOM 3JIEKTPOHHOM MOYTHI, JOCTYNOM B Internet.

OCHOBy TeOpeTI/I‘IeCKOﬁ MNOATOTOBKH MO AUCHUINIMHE COCTABJIAIOT JICKLIIMH, KOTOPBIC
MNpEaACTAaBIAOTCA CUCTEMATUYCCKM B COUYCTAHMU C CEMHUHHApCKUMH U Ha60paT0pHBIMI/I
3aHaTHSIMA. OCHOBHBIC YUYCHHA U BJIAACHUA OTPHGaTBIBaIOTCH U 3aKpCIUIAOTCA Ha CCMHUHAPCKHUX
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U JTa0OpaTOPHBIX 3aHIATUAX. AYIUTOPHBIE 3aHATHUA (JIEKIIMH, CEMHHAaphl W JlabopaTOpHbBIS
3aHATHUA) OOBEIMHEHBI C CAMOCTOATEJIbHOW BHEAyAUTOPHON paboOTOM MarucTpoB Hal
PEKOMEHIyeMOM JIMTepaTypor, a Takke 3aJaHHsIMHU, KOTOPbIe BBIJAET IMperojaBaTelib U IMpU
MOJIFOTOBKE K Ta0OPAaTOPHBIM 3aHATHSIM.

[Ipy wu3yyeHMHM HAMCUMIUIMHBI MarucTpaHTaMU MOTYT HCIOJIb30BAThCSA CIIEIYIOIINE
MH(OPMaLIMOHHBIE TEXHOJIOTUH U HHHOBALIMOHHBIE METO/bI:

- DJEKTPOHHBIM BapHaHT Y4eOHO-METOAMYECKOTO KOMIUIEKCa (C HMCIOJIb30BaHUEM
cucteMbl Moodle);

- pECypCHI JIIEKTPOHHON OMOIMOTEYHON CHCTEMBI;
- pecypcbl UHTEpHET;
- MyJbTUMEIMAHAA TEXHUKA.

[IpenogaBatens, YNTAIOUINI TUCIUILIMHY, BEJET YY€T MOCEIIAeMOCTH U OCYIIECTBISET
KOHTPOJIb 32 BBIIIOJIHEHUEM CaMOCTOSITENIbHON padoThl. TeKyImuii KOHTPOJIb 3aKI0YacTcs B
MOHHUTOPHHTE BBIIIOJIHEHUs y4eOHON MporpamMmbl JUCHHUILIUHBI HA AYJUTOPHBIX 3aHATHIX U
OIICHKE Pa0O0THI HA MPAKTUYECKUX 3aHATUSIX.



Pabouas mporpamma AuCUUIUIMHBEL «MeXaHn4ecKue CBOWCTBA MOJMMEPOB)» COCTaBJICHA B
cootBercTBuu ¢ TpeboBanmsimu PI'OC BO mo nampaBnenuro moarotoBku 04.04.01 Xumus
(YpOBEHb MarmcTparypsl), YTBEpXKIEHHOI'O MpPHUKa30M MMHHUCTEpCTBa 0Opa3oBaHUs U HAYKH
Poccuiickoit ®enepanuu ot 13 urons 2017 r. Ne 655

IIporpammy cocraBuia:

K.X.H., IOIEHT Kadeapsl XUMUU Kutuesa JI.H.

Pabouas mporpamma yTBepik/ieHa Ha 3aceaHnuu Kadeapsl XUMUu

[Iporokon 3acenanus Ne 7 or « 13 » wMapta 2025 1.

Pabouas nporpamma o/100peHa y4e0HO-METOIUYECKUM COBETOM_XHUMHKO-

Onosnornyeckoro__ dakyapTera

[Iporokon 3acenanus Ne _ 6 or « 18 » wMapra 2025 1.




Caenenust 0 nepeyTBep:KIeHHH NPOrPaMMBbI HA OYepeIHOH YUeOHbIil rog u
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(Ne mpoToxkona,
JaTa)
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