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1. HEJIX OCBOEHUA JUCHUIIINHBI
Heabio kypca «MexaHn4yeckne CBONCTBAa NMOJIUMEPOB)» sIBJsieTcs (OPMUPOBAHUE Y
MarucTpoB CUCTEMY 3HAaHUN W HABBIKOB, HEOOXOAMMBIX [JISi PELIEHUs 3aJady HU3MEpEeHUud u
METPOJIOTHYECKOTO 00ECIeUeHHsl MPU MPOBEICHUH aHAIN3a XMMUYECKOIO COCTaBa Pa3IMYHbIX
O00BEKTOB, CIE0BAaHUM CTPOEHUS M CBOWCTB XMMMUYECKUX BEIECTB, KOHTPOJE IPOLECCOB B

XHUMHYECKOH TEXHOJIOTHH.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnunnuna «MexaHuyecKkre CBOMCTBa MOJIMMEPOBY IPUHAJIEKUT K 003aTEIbHOM

yactu broka 1. EE€ 3amaua cocrour B (opMupoBaHMM y MarucTpaHTa IPOYHBIX 3HAHUH B
00JIaCTH COBPEMEHHBIX CIOCOOOB OMNPEACIICHUS M METOJOB M3YYCHHS TaKUX CBOMHCTB
noauMepHbix  MatepuanoB  (IIM), kak  ¢u3uko-xuMuyeckue, (PU3MKO-MEXaHUUYECKUE,
penaKkcaloHHble, Je(OPMAMOHHBIE, FTEKTPUUECKHE.

IlonmyueHHble B npolecce M3ydeHUs AUCUMILIMHBI «MexaHM4ecKHe CBOMCTBA MOJIMMEPOB»
3HAHMS, YMEHUS M HaBBIKM MOTYT OBITh HCIOJIb30BaHbl B IPOLECCE OCBOCHHS TUCLUIUIMH IO
NpOQHIII0 MAaruCTPaTyphl, @ TAK)KE MPU HAIMMCAHUK MaruCTepCKOM AUCCepTaIum.

B pe3yabTare 0cBOCHUS TUCHUILUINHBI 00YYAKO M IACH JOJIKEH

3HATh:

- TCOpeTI/I‘-IeCKI/IC OCHOBBI METOJI0OB HNCCIICAOBAHUA MCXAHUYCCKUX CBOﬁCTB HOJ'II/IMepOB;

- B3aMMOCBSI3b MEKY MPOIECCAMU CHHTE3a U MOAU(DHUKAIINH ITOJIUMEPOB U UX MEXaHUYECKUMHU
CBOMCTBAMH,;

- B3aMMOCBS3b M€y CBOWCTBAMH PACTBOPOB MOJIMMEPOB U UX MEXAHHMUECKUMHU CBOMCTBAMHU

- HaYKy 0 MECXaHUYCCKUX CBOﬁCTBaX HOJ'[I/IMGPOB

- B3aMMOCBS3b MEXY TEXHOJIOTHEH mepepaboTKu MOJUMEPOB U HX MEXaHUYECKUMU
CBOMCTBaMM.

YMern:

- TpejyIaratb METObI UCCIEIOBAHUS MEXaHUYECKHUX CBOMCTB MOJMMEPOB B COOTBETCTBHUHU C 3a-
JTAaHHOM Hay4YHOU 3aJa4yeH;

- MPOTHO3MPOBATH MEXaHWYECKHUE CBOMCTBA MOJIUMEPOB UCXOS U3 CIIOCO0A UX CHHTE3a WU MO-

nuuKanuy,

- MPOTHO3MPOBATH MEXAHUYECKHUE CBOMCTBA MOJUMEPOB C UCIOJIb30BAHUEM 3HAHUN O CBOMCTBAX

HX PaCTBOPOB,

- IPOrHO3MPOBATh MEXAaHUYECKHE CBOMCTBA MOJUMEPA UCXO/S U3 3HAHUN 00 UX CTPYKTYpeE;

- MPOTHO3MPOBATH MEXAaHWYECKHUE CBOMCTBA MOJUMEPHBIX MATEPUAJIOB B T€X MJIM UHBIX TEXHO-

JIOTUYECKUX YCIIOBHUSAX.

Baanern:

- CIIOCOOHOCTBIO UCIIOJIB30BAaTh OKCIICPUMCHTAJIBHBIC U TCOPECTUUCCKHUEC METOJbI ITPU UCCIIC-
JOBaHUU MEXAaHUYCCKHUX CBOMCTB IMOJIMMEPOB



- CIOCOOHOCTBIO MpeAiaraTh METO/Ibl CHHTE3a U MOAM(PUKALINN TTOJTUMEPOB C LIENIbIO MOTyYe-
HUS BEUIECTBA C 3a/IaHHBIMM MEXaHUYECKUMHU CBOMCTBAMH;

- CIIOCOOHOCTBIO HUCII0JIB30BaTh CTPYKTYPHO-MEXaHUYECKHM MTOAXO0/ IIPU UCCIIEI0BAHUY pac-
TBOPOB IIOJIUMEPOB;

- CIIOCOOHOCTBIO IPUMEHSTH Ha IIPAKTUKE 3HAHUS O MEXaHUUYECKHUX CBOMCTBAX MOJIUMEPOB BO
B3aMMOCBSI3U C UX CTPYKTYpOH;

- CIIOCOOHOCTBIO UCII0JIb30BAaTh 3HAHUS O MEXaHUUECKHUX CBOMCTBAX IOJMMEPOB IIpU pa3pa-
00TKE TEXHOJIOTHH MOIy4YEHHUs U TIepepaboTKU MOJTUMEPOB

3. KOMIIETEHIIMHX OBYYAIOIIIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBbI

[lpoiecc wm3yueHWss OUCHMIUIMHBI HANpaBiIeH Ha (QOPMHUPOBAHUE DJIEMEHTOB
cinenyromux komnereHiuuii B coorBerctBun ¢ OI'OC BO u OIIOII BO mno nanHOMy
HaIpaBJICHUIO OJTOTOBKH:

a) ynuBepcajbHbIX (YK) — YK-3
0) odomenpogeccuonaasunix (OIIK)— OIIK-1, OTIK-2
0) munpodeccuonaabubix (IK) - TIK-2.
Taoauna 3.1.

Mannua CBA3HU KOMHeTeHHHﬁ, Q)opanyeMblx Ha OCHOBE€ U3YYCHUA TUCHHUIIIMHBI
W, ¢ BPEMECHHBIMH 3TAalIaAMHA OCBOCHHUSA €€ COACPKAaHUA

Kongl Kommerenmus Cemectp
KOMIIETCHIIUI HU3y4YCHUS
(Proc)
YK-3 CniocoOeH OpraHW30BBIBATH U PYKOBOJUTH PabOTONW KOMAaHIHI, 2

BbIpa0aThiBass ~ KOMAHIHYI)  CTPaTerwi0 Ui  JTOCTHDKEHUS
IIOCTaBJIICHHOH 1IEJIU

OIlK-1 CnocoOeH BBITIOTHATH KOMITIEKCHBIC JKCICPUMEHTAIBHBIE | 2
PacYeTHO-TEOPETHUECKUE MCCIICIOBAHUS B HM30paHHOW 00J1acTh
XUMHUH WM CMEKHBIX HAyK C HCIIOJIb30BAaHUEM COBPEMCHHBIX
npuOOpoB, TMPOrPaMMHOTO obOecrieueHuss W 0a3  JTaHHBIX
po(heCCHOHATEHOTO Ha3HAYCHUS

OIIK-2 Cnoco0OeH aHalM3UpoOBaTh, HWHTEPIPETHPOBaTH U 00001IATH 2
pe3yibTaThl JKCIEPUMEHTANBHBIX M PAaCYETHO-TEOPETUYECKHX
paboT B M30paHHOW 00JIACTH XMMUU WJIH CMEXKHBIX HAYK

[1K-2 Cnocoben MPOBOIUTH MaTEHTHO-UH(GOPMAITHOHHBIS 2
UCCIICIOBAaHMSI B BBIOPaHHOM 007aCTH XMMHH MIJIA CMEKHBIX HAyK

4. OFbEM JUCHUILINHBI U BUJIbl YYEFHOM PABOTBHI




Tao6auua 4.1.

Buj yuedHoii padoThl Bcero 2
4acoB cemMecTp
OO6mas TpyA0€MKOCTh TUCITUTUTHHBI 144 144
AyIUTOpHBIE 3aHATHS 60 60
Jlexum 30 30
JlaGopaTopHble 3aHATH 30 30
CamocrosTenbHas paboTa CTyJCHTOB 84 84

5. COAEP) KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX UJIM ACTPOHOMUNYECKHUX YACOB U BUIOB YYEBHbIX

3AHATUHA
Tab6aunna 5.1.
5.1. CTpyKTypa AMCHHMILIMHBI
Ne Pazpnen Buabl yueOHoil padoThl, BKIIOYAS Dopmbl
1/ CAMOCTOSITEIbHYIO Pa0oTy CTY/IeHTOB | TeKyIllero
AUCHMILINHBI
o U TPYA0EMKOCTH (B 4acax) KOHTPOJISt
creBaeM
Jlexnun [paxtu- CPC y
= YECKHE 3aHSTHSI octH (1o
9 HeJesIM
z cemecTpa)
]
dopma
NPOMEIKY
TOYHOI0
KOHTPOJIsI
1. | OcHoBubie nousras, | 2 2 2 6 KoHTpo1b
Kacarommecs CTPOCHUS Hast
MaKpOMOJIEKYITbI pabora
2. | MakpoMoJIeKyJa, wim | 2 4 4 10 Ne 1
LIeb U €€ CBOMCTBA
3. | HagmonekynsipHas 2 4 4 10 Kontpo:in
CTPYKTypa IMOJIMMEPOB HGa’I
pabota
4. @a30BbIE  COCTOSIHUS W 2 4 4 10
(a3oBble Mepexo/Ibl Ne 2
5. | Mexanudeckue CcBoiicTBa | 2 4 4 10 Tecr
3JIaCTOMEPOB
6. | Mexanuueckue CBOWCTBa | 2 2 4 10 Kontpous
CTEKJIOOOpA3HBIX TOJIMME- Has




poB paborta
Neo 3
7. M . 2 4 2 10 KonTponb
€XaHUYECKUE CBOWCTBA Has
IIOJIUMEPOB B BA3KOTEKY- pa60Ta
4eM COCTOSIHUU
Ne 4
8. 2 2 4 10 Tect
[IpouHOCTE OIMMEPOB
9. 2 4 2 8
[Tnactuspuxanns Tect
MOJINMEPOB
Hroro: 30 30 84

5.2. Conep:kanue TUCIUNIHHBI

Pa3nen 1. OcHOBHBIE OHSATAs], KACAKOIINECS CTPOEHHUS MAKPOMOJIEKYJIbI
MakpoMorekyiia, Lelb, 3BeHO Lend. MoneKysspHasg Macca OCHOBHOI'O 3B€HA, U MOJIUMEPA.
Bricokononumepsl U oauroMepsl. JIMHelHbIe, pa3BETBICHHBIE U IPOCTPAHCTBEHHBIE MOJIUMEPHIL.

['oMouenHble U reTepolenHble MOIUMEpPhl. DHEPIHH CBSI3U MEXAY aToMamMu B IMOJIMMEPHOM
uenu. Comonumepsl. CTaTUCTHYECKUE COTIOTMMEPHI, OJIOKCOTIOIMMEPHL. IPUBUTHIE COTIOJIMMEDHI.

Knaccudukanuss monumepoB: OpraHHYECKHe, JIIEMEHTOOPTaHHMYECKHE W HEOpTraHWYEeCKHe
nonumepsl.  [lonumepHbIE  yTIeBOAOPOABI, MOJUMEpPHBIE TAJOUIONPOU3BOAHBIE, CHHPTBI W HX
pou3BoiHbIE. [loMMMepHbIe KUCIOTHI, MOJIMAKPHUIATHl M MOJTMMETAaKPHIAThI, MOTUI(QUPHI (TPOECThIe
u cinoxuee) [lonmnkapOOHATHI, TMONUAHTHAPUIBI, TOJUAIOKCHIBI, TONHAPUIATHL, TOJIHAMHUIBI
(amudartnyeckue u apomarndeckue). [lomTuMMHIBI, TOMTMU30LMAHATEI, TONMUypeTanbl. [lonnanerany.
BununoBsie monume—pbl, rpeGHEOOpa3Hble MOJUMEPHI, JIECTHUYHBIC TOJUMEPHI, JIEHAPHUMEPHI.
IIpupoaueie monumepsl. buononumepsl.

OcoOeHHOCTH CTpOEHHUsl Ileny mojuMepa. J[Ba Tuma CBsS3€i, OTIMYAIOMIMXCS HSHEpPruei u
JuIMHOHN. PerynsipHoe u HeperymspHoe mnoctpoeHue uend. OCHOBHBIE THIBI HEPETYJSPHOCTH.
CrepeoperyisipHocTb. M30-, cMHIMO- M atakTudyeckue noiaumMepsl. Lluc- u tpanc-usomepus, L u D-
H30MEPHSL.

[TonumonekynsapHOCTh. [loysipHBIE M HENOJSIPHBIE MOAUMEPBL. [IIOTHOCTH 3HEPrHH KOIre3WUH
MOJIUMEPOB. MeXIIeTHOE B3aUMOCHCTBUE: AUCIIEPCUOHHOE, Te(POPMALIMOHHOE ¥ OPUEHTALIMOHHOE.
Mesx1enHble 1 BHYTPULICITHBIE BOAOPOIHBIE CBS3H, METOJIBI UX OOHapyskeHus. [IpuMepsl mommmepos
C BOJIOPO/IHBIMH MEKLEITHBIMU CBSI3IMH.

Paznea 2. MakpomoiekyJia, M4 Lellb U ee CBOiicTBA

Buytpennee Bpamienue B Moisekynax. CBoOOgHOE M 3aTOpMOXKeHHOE BpaieHue. Kpupas
3aBUCUMOCTH TIOTCHIIMAIBHOW YHEPTHH OT yria moBopota. [loTeHmanpHbIil 0aphep BpalleHus,
€ro BeJIMuYMHA Ui psaa rpymn atomoB. IloBopoTHbeie m3omepsl. ['omi-, muc- u TpaHc-(GopMsl.
BHyTpeHHee BpallleHHMEe B MakpoMoJieKysax M THMOKocTh Lenu. CBOOOIHOCOYJIEHEHHAs LElb.
VYder BaJeHTHBIX YIJIOB W B3aUMOJCHCTBUS MEXAy aToMaMmu. B3aumojeiicTBue OnMKHEro
MopsiIkKa W MOTCHIMAIBHBIA Oaphep BpamieHus. BzaumoneicTBue manbHETO mopsjka. PaboTbl
Mapka u I'yra, Kyna, bpeccnepa u @penkens. ['mOkonenHsle M *KeCTKOLETHbIE MOJIMMEpa.
Kondurypauu un xorndopmanuu makpomosnekyn. Kondopmaruu kiryOka, cripanu; BbITAHYTas
KoH(popManus (cTep:keHb, "KOJIeHYaThIi Ban'"), CKiIaa4aTasskoH()OpMaIys.

TepMmonuHamMuueckast 1 KUHETHUYECKasi TMOKOCTh Lienu nojaumepa. TepmoauHaMudeckast, Wiu
paBHOBeCHasi THOKOCTH IEMH, ONpeeIioniasi KOHPOPMAIMIO N30JIUPOBAHHON MAaKPOMOJICKYJIBI




B PaBHOBECHOM COCTOSIHHH. TepMoanHaMudecKasi BEpOSTHOCTh 1IEMH, BhIpakeHHast (Gpopmymnoin
l'aycca. HauBeposiTHelliee ¢ CpeAHEKBAJpPAaTUYHOE  PACCTOSHHE  MEXKIYy  KOHIAMH
CBOOOJTHOCOUJICHEHHON M peanbHOM nenu. [lapaMerpbl TepMOIMHAMUYECKONH TMOKOCTH IICTIH:
cermeHT KyHa, mapameTp cBepHYTOCTH (G), mepcucTeHTHas JurHa (a), mapametp Omopu (). Ux
B3aUMOCBsI3b. [1OpsIOK ATUX BENMYUH U THOKOIECTTHBIX, YMEPEHHO JKECTKUX U JKECTKOIICTTHBIX
nonumepoB. [Ipumepsl TPUPOIHBIX W CHUHTETUYECKHUX THOKOIEMHBIX W IKECTKOIEITHBIX
nonuMepoB. KuHeTndeckass THOKOCTHh €M, OTPa)aromiasi CKOPOCTh MEpexojia M3 OTHOM
KOH(opManuu B APYTYIO U TPOSBIISIONIASCS MPH B3aUMOCHCTBUY MTOJIMMEPA ¢ BHEITHUM TIOJIEM
(MexaHUYECKUM, HJIEKTPUUECKUM, MAarHUTHBIM ).

Kunernyeckuii cerMeHT, METOJBI €ro OIEHKH. 3aBUCUMOCTb KMHETHYECKOW T'MOKOCTH OT
MOTEHIIMATBLHOTO Oaphepa BpallleHus, TEMIIePaTypPbl, CTEIIEHN CETYATOCTH MOJIUMEPA.

Pa3zpnen 3. HaagmosiekyasipHasi CTPyKTypa nHOJIMMEpPOB

CtpykTypa Tena Kak MPOCTPAHCTBEHHOE PACIONIOKEHUE €ro DJIEMEHTOB M THII CBSI3U MEXKIY
HuMHu. HanMonekynspHas opraHuzanus noiaumepa. MeToabl HCCIEAOBAaHUS CTPYKTYpPbI
nonumepoB. CBeToBasi U dIEKTPOHHAs MUKpockonwus. PentreHorpadus. Bun pentreHorpamm,
TU(GPaKTOrPAMM.

Kpucrannuueckue u amopdubie nomumepsl. CreneHb KpucTauindHocTH. Mopdonorus —
COBOKYITHOCTh HaOJIIOAaeMBIX CTPYKTYpPHBIX OOpa3zoBaHmii, nx (Gopma u rpanuiibl. OCHOBHBIC
Mopdosoruueckue (HopMbl KPUCTAIUIMYECKUX HOIMMEPOB. MOHOKpHUCTANIbl (IUIAaCTHHYATHIE,
ro0ymsipHbie, GUOPHUIUISIpHBIE), UX MTOTydeHHe. MOHOKPUCTAIUIBI M CKIIaqdaTasi KOoHpOpMaIus
Makpomodnekya. Kpucramisl ¢ BeipsmieHHsiMu LensmMu KBIL u cnosxennsivu nensimu KCLIL
Jlamenu. Cdeponutsl, uX OpuUpoja, pa3Mepsl, yciioBusi nonydeHus. CTpykTypa aMop]HbBIX
noauMepoB. JlOMEHbI, WINM YHOpsIOYeHHbIe o0iacT. Mojaenu CTPYKTypbl: 0axpoMyaro
dubpunnspras Mmoaens He, pubmmmispao-iomMenHas mozens KaGanosa , Apxkakosa, bakeesa.

Pa3nea 4. ®a3oBble cocTOSSHUA M (pa30BbIe Mepexoabl

ArperaTtHble U (a30Bble COCTOSIHMA BellecTB. ['a3000pa3Hoe, TBEp/0e U )KUJIKOE arperaTHble
coctosiHus, ux paznuuus. Kpucrammmyeckoe, amoppHOe M KHUIKOKpUCTAIIIMYECKoe (a3oBbie
cocTtosHus. TepMoAMHAMUYECKOe U CTPYKTypHOe NoHuMaHue (a3pl. DazoBble MEpPEXOJIb
nepBoro u Broporo poaa.Knaccudpukanus Spendecra.

VYcinoBus, HEOOXOAUMBIE JISi KPUCTAJUIM3ALMU: PETYISPHOCTD LENH, TUIOTHOCTh YIAKOBKH,
IUana3oH  Temmeparyp. TepMoauHaMHMKa KpUCTaUIM3alMu. MexaHu3M M KHUHETHKa
kpuctasmmzaunu. CKOpocTh  KpucTauM3aluu, ypaBHeHue KomnmoropoBa -  ABpamu.
TemnepaTypHasi 3aBUCUMOCTh CKOPOCTH HYKJI€AIMM U CKOPOCTH pOCTa 3apoisliieil. BiausHue
TeMIIepaTyphbl KPUCTATUIN3ALUN Ha MOP(OJIOTHIO U MEXaHUYECKUE CBOMCTBA MTOJIMMEPOB.

[InaBnenue nonumepoB. TemnepaTypa IJIaBJICHUS U CTPOEHUE MAaKpOMOJeKysn. PaBHOBecHast
TeMIepaTypa IUIaBJIeHHs, ONpeesieHre ee Mo rpaduky 3aBHCUMOCTH TIUT OT JJIMHBI CKIJIAJIKH.
DOHTaNbIKA W SHTPONUA TUIABJIEHHMS, UX CBA3b ¢ T, BnusHue nHa Trim moamMepoB 3HEPruu
KOTe3MH, THOKOCTH UEMNH, CTENEHH MOJMMEpPHU3aIiH, BHEIIHEro MJaBlIeHHs, aedopMaiuu
PaCTSIKESHHUS.

PenakcanmonHeie COCTOSHUS aMOP(HBIX MOJIUMEPOB: BBICOKOIIACTUIECKOE, CTEKIIO00pa3HOE,
BS3KOTEKYYee.

Paznen 5. Mexann4yeckune CBOMCTBA 3J1aCTOMEPOB

OmnpeneneHre BBICOKOIITACTHUECKOTO COCTOSIHUSA. Buiel nedopmanum moammepoB, MOAYIH
yIPYroCTH W CHABHra, COOTHOIICHHS MeXny HUMHU. BcectoponHee ckatue. IlogaTiuBoCTb.
Bricokoanactuueckas nedopmamus (BDOJl), ee ormnmuue oT ympyroi aedopmarmu METaIoB.
BDJl wunmeanpHOro Kaydyka, €€ MOJIGKYISIPHOE U TEPMOJUHAMHUYECKOE pPACCMOTpPEHUE.
DIacTUYHOCTh peaslbHOrO Kaydyka. JledhopManoHHbIE KPUBBIE HMACATBHOTO KaydyKa U PE3HH.
AHanu3 yd4acTKoB KpuBbIX. PenmakcanmonHblii Xxapaktep BOJI, pemakcanuu HampspDKeHUS U



nepopmanuu. Pacuyer BpemeHM penakcauuu M aHepruu aktuBaiuu B3/, Cnektp BpemeH
penakcanuu. ['ucrepe3rucHbie
saBieHus. Mexanndeckue norepu. llosenenue 3iactoMepoB B IUKIMYECKUX NOJAX. [IposBiienue
IIPUHIMIA TEMIIEPATYPHO- BPEMEHHON 3KBUBAJIEHTHOCTH IIPU A€(OPMUPOBAHUH 31aCTOMEPOB.
Bnusinue Temrepatypsl ¥ CKOPOCTH e(OPMHUPOBAHUS Ha Je(OPMALIMOHHBIE KPUBBIE.
Vopyrosszkue Ttena. [edbopmarus Ttedenus. 3akoH Heiorona. Monenu u  ypaBHEHUS
Makcseina, Kenbuna - @oiirra uist ynpyrossskux tei. [IpuHun remnepaTypHO — BpEMEHHOM
SKBUBAJEHTHOCTH. [lom3ydects mnonmumepHbIx MaTtepuasnioB. Metonsl pasnenenns BOJl u
nepopmanuu TedeHus. [IpakTuueckoe 3HaYCHNE PETaKCallMOHHBIX MPOLIECCOB.

Paznen 6. Mexann4yeckne CBOMCTBA CTEKJI000PA3HBIX MOJIUMEPOB

Onpenenenust ctekinooOpa3Horo cocrosiHus. Ilpouecc cTexkioBaHMsA, SBISETCS JU 3TOT
nporecc (a3oBbBIM TepexoaoM PenmakcannoHHBIA XapakTep crekioBaHus. CTpyKTypHOE U
MEXAHUYECKOE CTEKJIOBaHME. MexaHu3sM CTPYKTypHOro crekioBaHus. lIpencraBnenus
Kypxosa, Kapruna u Cnonumckoro. Teopuu mporiecca CTEKJIOBaHMS: TEPMOIUHAMUYECKAs,
cBoOOHOrO OOBeMa. MeToapl ONpejAeieHUs TeMIepaTyp CTEKJIOBaHUS: JAUIATOMETPHs,
TEPMOMEXAHUYECKNH, OIIPENEIICHHE TEIUIOEMKOCTH, MOYJI YIPYTOCTH, MEXAHUYECKUX MTOTEPb.
B0o3MOXXHOCTH TEPMOMEXAaHMUYECKOIO MeTona. BiusHue Ha TeMmeparypbl TEKy4eCTH H
CTEKJIOBAaHUSI XUMHUYECKOTO CTPOEHUS IIOJIMMEPOB,
cTeneHu noiumepusanuu. OLEHKa BEJIWYMHBI KMHETUYECKOIO CErMeHTa. BiusHue naBieHus,
CTEINEHH CETYaTOCTH,MUKPOCTPYKTYpHI nosniumepa Ha Tc. Bennuunst Tt u Tc Hanbonee
aclpoCTPaHEHHBIX KaydyyKoB M IulactMmacc. JledopmallMOHHbIE KpUBBIE CTEKIO000pa3HBIX
nonuMepoB. OOpaszoBanue "meliku" 1npu  pepopmupoBaHuu. [lpenen  BbIHYKIEHHOMN
2JIACTUYHOCTH U €€ TEMIIEpAaTypHasi 3aBUCUMOCTb. 3aKoH ['yka.

TemmepaTtypa  XpyHmKOCTH, €€  3aBUCUMOCTb  OT  DHEPIrUM  MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUA M IUIOTHOCTH YIIAKOBKHM MAKPOMOJIEKYN. BiusHUE MOJIEKYISIpHOU MaccChl
nonmumepa Ha Tc u Txp. [IposBnenue npuHOWNA TEMIIEPATypHO-BPEMEHHON SKBUBAJECHTHOCTH
npu 1eOpMUPOBAaHUM CTEKJIO00pa3HBIX MOJUMEpOB. BinsHue TemmepaTypbl U CKOPOCTH
neopmupoBanusi Ha JedOpMaIlMOHHBIE KpuBBIE. MOPO30CTOMKOCTh U TEIUIOCTOMKOCTH
noysnMepoB. OTiIMUYME TETIOCTOMKOCTH OT TEPMOCTOWKOCTH. TemmepaTypsl XpymnKOCTH U
TEPMOCTOWKOCTH. BiIMsHNE XUMHUYECKOTO CTPOEHHUS MTOJIMMEPA HA TEIJI0- UTEPMOCTOUKOCTb.

Paznen 7. MexaHuveckue CBOMCTBA MOJMMEPOB B BA3KOTEKY4Y€M COCTOSTHUM

Onpenenenre BS3KOTEKYYEro COCTOSIHMA. Peojiorusi W peosIorMYecKhe  CBOMCTBA.
Odusnueckoe W XUMUYeckoe TedeHuwe. Hamoxenwme Ha  jgedopmarmo  TeUeHUs
BbICOKOAMacTUYeckoil  aepopmaruu. CKOpPOCTh CABUTA, KacaTelbHble U HOpPMaJbHBIC
HaIpPsHKEHUS.

BsizkocTh, ee ¢u3MUECKUd CMBICT W Pa3MepHOCTh. HBIOTOHOBCKME W HEHBIOTOHOBCKHE
cpenbl. KpuBble Tedyenus. HaumOonblmas W HauMeEHbIIAas BS3KOCTh. AHOMAHs BS3KOCTH.
Jwnmatancus.

[TonHbIe ¥ HETIONHBIE KPUBBIC TEUCHUSI.

Haubonpiias HIOTOHOBCKas BSI3KOCTh, €€ CBSI3b CO CTPYKTYpOU MOJMMepa, BIUSHUE Ha Hee
MOJICKYJISIPHOW MacChI MOTMMEepa, TeMIIepaTypbl. DHTAIBINS, YHTPOIIHS U CBOOOTHAS SHEPTHS
aKTHBalMU BA3KOro TteueHud. [IpogonbHas BA3KOCTh, €€ CBS3b CO CIABHUIOBOM BSI3KOCTBIO.
PaGorer BuuorpagoBa u MankuHa TIO PEOJIOTMM MOHOMOJEKYIISIPHBIX — IMTOJIMMEPOB.
TeMriepaTypHO - UHBApHUAHTHAs XapaKTEPUCTHKA BA3KOCTU. BinsiHue naBiaeHus: Ha BA3KOCTb.



Pa3znen 8. IIpounocTs mosiuMepoB

OcHoBHbIE BHJIBI pa3pyLICHHs] TBEPAbIX Tell. XPYINKOe HILIACTHUYECKOE pa3pyllIeHHE;
nepopMmanuy, WM IpeIIecTBYIONME. BpeMmeHHas 3aBUCUMOCTh IPOYHOCTH MAaTEpHAIIOB.
Cratuueckass ¥ JAMHAMHMYECKas YCTalOCTh, SIBJICHHE YyTOoMJeHUS. HecoBMECTMMOCTh 3THUX
SIBJICHUH € MPEACTABIECHUSIMU O KPUTHUECKOM XapaKTepe paspyllIeHUs Tea U IPeICTaBICHUSIMUI
o "mpenene mpouHocTH". PaspymieHne kak mporecc. JloJroBeYHOCTh MaTepHasioB. PaboThl
XKypkoBa U €ro IIKOJbl IO JOJTOBEYHOCTH IOJIMMEPHBIX MAaTepUajoB. 3aBUCUMOCTD
JTOJITOBEYHOCTHU U Pa3pbIBHOTO
HaNpsOKEHUM B IIMPOKOM JuarnaszoHe temmnepatyp. [lonstue "momtoca". YpaBuenue Xypkosa,
(bu3nyecKkuil CMBICT BXOSIIMX B HETO MapaMEeTPOB U UX pacyeT. 3aBUCUMOCTh Pa3pyLIAOIIEro
HANpPSOKEHUST OT YHEPTUU aKTUBAIMU Pa3pbiBa U CTPYKTYPHO - YyBCTBUTEIBHOTO KO PHUIIMEHTA.
3nauenue ypaBHeHus JKypkoBa u 00JacTh ero npuMeHeHus. Y paBHeHue bapTenesa Jj1s pe3uH.

Kunernueckass mpupona paspylieHuss 1 ero tepModIyKTyallMOHHbIN Xapaktep. [lpupona
pa3pbIBaloOIIUXcs cBs3eil. J(oka3aTrenbCTBO TEPMOQIIYKTYallUOHHOTO XapakTepa pa3pylleHHs.
Nzyuenue paspymenust noiumepoB ¢ nomoinbio MerogoB MKC, DITP. Mexanusm pazpyiieHus
nonumepoB. ['unoresa ['puddura o BIUAHUN MTOBEPXHOCTHBIX TPEIIMH HA IPOYHOCTH PEATBHBIX
TeJ, pa3BUTHE OTUX TpeacraBieHuit B padorax Hodde, Perems, XKypkosa, Cnyixkepa.
OO0pa3zoBaHue U pOCT TpelIrH B npouecce aedopmupoBanus. CyOMUKPOTPELIHHbI (Kpei3bl), UX
pazMepbl. MUKpO- , Makpo- U MarucTpajibHble TpEUMHbl. BinsHue Ha IPOYHOCTH MOJIUMEPOB
pa3MepoB u  (QOpMBI HAIMOIEKYISPHBIX CTPYKTYp, HAIOJHUTENEH, YacTOThl CETKH,
MOJIEKYJISIPHOM Macchl M MOJISIPHOCTH MOJIMMEpPaA, CKOpocTu AepopmupoBanus. [lyTu nosblienus
IIPOYHOCTH.

Pa3znen 9. [laacTudukanus noaumMepon

[Tnactudukanus, mractupunmpyommii  3¢gdexr. COBMECTUMOCTh  MOJIMMEPOB €
mwiactudukaTopamu. Bnusaue nnactudukaTopa Ha TEMIIEPATyphbl CTEKIOBAaHUHN U TEKY4YeCTH, Ha
MEXaHUYECKHEe W  DJJIEKTPUUECKHE CBOWCTBA, TEMIIEpaTypy XpYNKOCTH. MexaHU3M
mwiactuukanuu. BayTpu- u MexctpyktypHas miuactudukanus. Padorsr Kapruna n Kosznosa.
Antumnactupukanus. Teopun  mnactudukarmuu. [IpaBuino  MOJIBHBIX M 0OBEMHBIX
KOHIEHTpPAlUi, UX OrPaHMYEHHOCTh. BiusHHE CTpOeHHs MOJIeKyN IUIacTU(UKATOPOB Ha HX
wiactudunmpytomiee neiicrsue. Padorsr Tarep u CyBopoBoii, Bockpecenckoro u ap. BnusiHue
IIacTU(UKAMKY HA MEXaHUUYECKHE CBOMCTBA MOJIMMEPOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[IpenogHeceHne TEOPETHMUECKOrO  MaTepuana  OCYIIECTBISETCS C  MPUMEHEHUEM
ANEKTPOHHBIX CPEACTB OOYUCHHUS.

Hexoropeie pa3mensl TEOPETHYECKOTO Kypca pacCMaTpUBAIOTCS C  HCIIOJIB30BAaHHEM
olepekarolield caMOCTOSATEIbHOW padOThl: MAarvuCTPaHThl IOJYYalOT 3aJaHUE Ha H3y4YCHHE
HOBOT'O MaTepHaja JI0 €ro H3JI0KEHHS Ha JICKITUH.

Jns OlLlEeHKH OCBOEHHS TEOPETUYECKOro Marepuaja MaruCTpaHTaMH HCIOJIb3YIOTCS
MMCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE paOOTHI.

Teopernueckuil MaTepuai 3aKpervIsieTCsl IPH BBITIOJIHEHUH JTabopaTopHbIX padoT. Pabora
BBITIOJIHAETCSI MarucTpaHTaMu B ManbIX rpynmax (2-3 dgenoseka). Kaxmas rpynma momydaeT
WH/IMBUyaTbHOE UCCIIEA0BATENILCKOE 3aaHNEe B paMKaX TEMBI JIA0opaTopHOi paboThl. OTYETHI
110 JTa0OPATOPHBIM pabOTaM 3aIUIIIAFOTCS.

CamocrosiTenbHas paboTa, MpPeAyCMOTpEHHas y4eOHbIM IITaHOM B o0ObeMe 76 4Yacos,
BBINOJIHSICTCSI B XOZI€ CEMECTPa B PA3JIMYHBIX POpMaX..
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7. OHEHOYHBIE CPEACTBA /UIAA TEKYIWET'O KOHTPOJIA
YCHEBAEMOCTH ¥ TIPOMEXYTOUYHOM ATTECTAIIAH

Teopemuuecxue KOHmMPpOJibHblE 60NPOCHL

Tuns! ynpyrux nedopmanuii TBepabix ten. Koaddunuent Ilyaccona.

TepMoanHaMuka BbICOKOAIacTu4ecko aedopmannu. Temnosbie 23pPEKThI MPHU PacTKEHUU
U COKPALEHUU HJI€AJIbHOIO Kay4yKa.

Ynpyrocts ueanbHON KayqyKOBOM CETKU. 3aBUCUMOCTb MOAYJISl YIIPYTOCTH OT
TEMIIEPATYPbI U MOJIEKYJISIPHOM MAcChl OTPE3Ka LEMU MEKIY y3JIaMU CETKH.

Penakcanust HanpsbkeHus U nonsyuyectb. Moaenu Maxkcseiia u KenbBuna.
MHoOroseMeHTHbIE MOIENTN ONKCHIBAIOIINE MEXaHNYECKOE TTOBEIEHNE JIMHEHHBIX U CIIUTHIX
aMOp(HBIX TOJIMMEPOB.

Jliis Mozienu, B KOTOPOI! IOCIe10BATEIbHO COEAMHEHBI IPYKUHA, 3J1eMeHT DoiirTa-
KensBuna u nemmdep, mocTpouTh 3aBUCUMOCTD HANIPSKEHUST OT BPEMEHH MTPU TTOCTOSTHHOMN
nedopMaiuu 1 1egopMalii OT BpeMEHHU MPU MOCTOSIHHON Harpys3Ke.

JuHamuueckrue MeXaHHn4ecKue CBOMCTBA MOIMMEPOB. Mo 1yJib HAKOTJIEHUSI U MOYJIh
notrepb. MexaHnyeckue noTepu. 3aBUCUMOCTb MOLYJISI HAKOIIJICHUS ¥ MOJTYJISI TOTEPh JUTst
aMOp(HOro noymmepa OT TeMIepaTypsbl

[TpunHuMnI TemMnepaTypHO-BpEMEHHOMN CYNEPIIO3UILIMU U BCTIOMOTaTeNIbHas KpUBasl.
dusnueckuii cmbicn (pakTopa casura. Y pasHenue Bunbsmca-Jlannenna-®eppu.

OcobeHHOCTH TeueHUs! TMHEHHBIX aMOp(HBIX OJMMEPOB. Bsiskoynpyrue cBoiicTBa
pacIuIaBoOB MOJIUMEPOB. 3aBUCUMOCTD BSI3KOCTHU IOJIMMEPOB OT MOJIEKYJIIPHOM Macchl

[TocTpouts TeMMepaTypHbIE 3aBUCUMOCTH JIOTapu(MOB MOAYJIS] HAKOIIJICHUS U MOLYJIS
NOTEPh 11 aMOP(HHOTO ¥ YACTUYHO KPUCTATUIMIECKOTO MOJIMATUIICHTepedTanara (CTerneHb
KkpuctasumaHoctu 35%) B mupokoit oonactu Temnepatyp (ot 0 1o 3000C).

3aBUCHUMOCTh TEMIIEPATYPbI CTEKJIOBAHUS, TEMIIEPATYPhl XPYNKOCTH, TEMIIEPATyPbl
TEeKy4ecTH aMOp(pHOTo MOJIMMEpa OT €ro MOJIEKYJISIPHOM MacChl

Moy 00beMHOTr0 cxxatusi mosmcTupoia cocrasisieT 2 1010 aun/cm2. OueHUTh MOy
caBura u Moayiab FOHra ajis aToro noaumepa.

Onacromep ¢ Mc = 4000 noguuHsAeTCS KUHETUYECKON TEOPUH BEICOKOIACTUYHOCTH.
PaccuunTath HanpspkeHue B 00pasiie dacToMepa, pacTIHyTOM P KOMHATHOHM TemIeparype
Ha 150 %. (mmotHOCTH MonUMepa paBHa 0.9 r/cm3)

[TocTpouts KpuBbIe «HaNpsbKeHHE-AedopMalis mpu Temmneparype 200C st Tpex
00pa310B CIIUTOrO MOJUU30IPEHA, ISl KOTOPHIX MOJIEKYJISIPHBIE MAaCChl MEXIY Y3JIaMHU
cetku coctapisttoT 5000, 10000 u 15000

Bsizkocts monumepa npu 00 C paBua 103 Ila c. Yemy paBHa BsizkocTs nipu 250 C, ecinu
MPEANOoN0XHTh, uTo pH Tc ona pasHa 1012 Ila ¢ u yTo TemnepaTypHasi 3aBUCUMOCTh
BSI3KOCTH MOAUMHsICTCS 3akoHy BJID ?

Temnepatypa crexioBanusi [IMMA pasna 1100 C. Bo ckoabKo pa3 CKOpOCTb peslakcalun
HanpspkeHus nonmumepa npu 1550 C 6ounbie, yem npu 1250 C?

Kayuyk HanoiHeH )KeCTKUMH C(hepUIeCKUMU YyacTUaMu (00beMHast A0S HATTOTHUTEIIS
0.3). Monyne ynpyroctu kayuyka npu komHatHoM Temnepatype 1 MIla, nanonaurens 104
MIla. Humxe Tc momynp ynpyroctu noimmepa coctasisieT 4 104 MIla, koaddunmeHT
[Tyaccona 0.35. Uemy paBHO OTHOILIEHUE MOAYJS YIIPYTOCTH KOMIIO3ULIMU K MOJYJTIO
YIPYroCTH HEHANOJHEHHOIO OJUMeEpa Bblllie U Hike Tc?

Pacnpenenenue Bpemen penakcauuu H (In T) mocTostHHO B MHTEpBalIe HECKOJIBKHUX
JeCSITUYHBIX NOpsaKoB KakoBa ¢opma KprBOH penakca-Iiiuy HapsDKEHUH B 9TOM MHTEpBAJIe
BpeMeHU?



BO”pOCbl K 3auemy
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TepMoauHaMuKa BbICOKOAIACTUYECKOM fedopmannu. Tertosble 3¢ GeKThl IpU pacTKEHUN

U COKPALEHUU HJI€AJIbHOIO KayJyKa.

2.  Ynpyroctb uaeaabHOM KayqyKOBOM CETKU. 3aBUCUMOCTH MOYJISl YIIPYTOCTH OT
TeMIIepaTypbl U MOJIEKYJIIPHOM MacChl OTpe3Ka e MEX/y y3/1aMU CETKU.

3. OmnpeneneHue 1 U3MepeHNE BA3KOYIIPYTUX XapaKTePUCTHK MoauMepoB. [lonsyyects u

penakcanys HanpsbkeHui. JlnHaMuueckue MexaHM4eCcKue cBoicTBa

TemneparypHas 3aBUCUMOCTb BA3KOYIPYTHX XapaKTepPUCTUK aMOP(HBIX ITOJIMMEPOB.

5. Tloctpoiite 3aBUCUMOCTH MOYJISl HAKOTUICHHUS X MOZYJIS TOTEPH [T aMOPGHOro mojaumepa
OT TEMIIEPATYyphl IIPU Pa3HbIX YACTOTAX BO3ACUCTBUS

6. OcoOeHHOCTH TedeHHs PACIIaBOB MOJUMEPOB. B 1BOMHBIX TorapupmMuyeckux KoopaArHaTax
MIOCTPOITE 3aBUCUMOCTb BA3KOCTH PACILIABOB MOJIUMEPA OT €r0 MOJIEKYJISIPHOM MacChl

7. MexaHn4ecKkue CBOMCTBA CTEKJIOOOpa3HBIX MOJUMEPOB. BbIHYK1€HHas! 371aCTUYHOCTb.
OO0pa3oBaHue MENKHN IPU PACTSHKEHUH CTEKJIO00pa3HBIX MOJIUMEPOB.

8. Metoab! NOBBIICHHS YAAPHOH NIPOYHOCTH CTEKJIO00PA3HBIX MOIUMEPOB. Y AapOIPOYHBIE
ITACTUKHU

9. MexaHn4eckue CBOHCTBA YaCTUYHO-KPUCTAIIMYECKUX HOJIUMEPOB.

&

8. YUEBHO-METO/JUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHUE
JUCIHHUIIJIUHBI
8.1. YueOHasi iuTepartypa:
a) OCHOBHAs
1. Bricokomorekymnsipubie coeaunenus (nog pea. A.b. 3e3una) Yuebuuk, M.: FOpaiir, 2016

2. Meronuyeckue T1ocoOMs TIO pas3lieiaM HayKd O T[OoJIuMepax Ha caidTte Kadeapsl
http://vmsmsu.ru/what.html

0) 10MOJTHMTe/IbLHAS JUTepaTypa

1. T'yns, B. E.; CTpykTypa 1 MexaHu4eckue CBOMCTBA NOJIMMEPOB : [Yueb. nocodue i XuM. -
TEXHOJI. CIeIl.

BY30B].; Briciias mkona, Mocksa; 1966 (5 3k3.)

2. lax, [ax B., Mankun, A. f.; CipaBo4HOE PyKOBOJICTBO IO MCIIBITAHUSAM IUTACTMACC M aHAJTH3Y
MIPUYXH

ux paspymenusi; Hayunsie ocHoBbI U TexHOd0ruu, CankT-IlerepOypr; 2009 (3 3k3.)

3. I'yms, B. E.; CTpyKkTypa 1 MexaHW4YeCKHe CBOWCTBA MOJIMMEPOB : [yueOHOe ocoOue Il XUMHKO-
TEXHOJIOTHYECKUX BYy30B].; Bricias mkona, Mocksa; 1979 (16 k3.)

4. Tarep, A. A., Ackanckui, A. A.; ®usnuko-xumus moauMepos : [ydue0. mocodue it XuM. ak. yH-
toB].; Hayunsiit Mmup, Mocksa; 2007 (79 3k3.)

5. Tyros, U. U., Koctpeikuna, I'. U.; Xumus u ¢pusuka noiumepos : Yued. mocodue Jijisi XMMHUKO-
TEXHOJIOTMYECKHUX CIIeIUATBLHOCTEH By30B.; Xumus, Mocksa; 1989 (6 3k3.)

6. baptenes, beptenes, I'. M., 3enenes, 0. B.; ®usnka u MexaHUKa OJUMEPOB : Y4ebd. mocooue
JUTS BTY30B.;

Beicur.mk., Mocksa; 1983 (5 3k3.)

7. Kynesnes, B. H.; Xumus u ¢pusnka noiumMeposB : yaeOHOE TOCOOHE AJIsl CTYIEHTOB BY30B,
oOyyaromxcs mno

HarpasiieHuto "Xumuyeckas texsonorus'".; Jlaus, Cankr-IletepOypr; 2014 (5 5k3.)


http://vmsmsu.ru/what.html

8. baptenes, I'. M., Enpsamesuy, A. M.; ®usnka noaumepon; Xumusi, JIeHUHrp. OTI-HUE,
Jlenunrpaz; 1990.

9. BumBkos, C. A.; ®usuka u xumusi moumepoB. [loBeieHre AuaMarHiTHBIX MaKpOMOJICKYIT B
MarHMTHOM MoJie : yueObHoe nocodue.; Jlanb, Canxt-IlerepOypr; 2018 (2 7k3.)

10. Omanyainb, H. M., Eruxononsis, H. C.; Xumuueckast puznka MOJIEKYIISIPHOTO Pa3pyIICHUS U
crabunmzanuy nomMepoB; Hayka, Mocksa; 1988 (2 3k3.)

8.2. UHTepeHeT-pecypchl

http://ffizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snextponnas Oubmuorexa

http://elibrary.ru/default.asp Poccuiickas nHanmonanpHast OuGnuoTexa

http://primo.nlr.ru  http:/nbmgu.rudnexTponHas  Oubmuoreka  Poccwuiickoit
roCyIapCTBEHHON OMOIMOTEKH

8.3. IlporpaMmHoOe oGecnieyeHme

VYHuBepcuTeT ob0ecredeH HEOOXOMUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJTHO
pacnpocTpaHseMoro MporpaMMHOr0 00ecrieueHusl, B TOM YHCJIe OT€YECTBEHHOI'O MIPOM3BOJICTBA.

Kaxxprii o0y4aromuiicst B TeYeHHE BCETo Meproaa 00y4eHus: 00ecreYeH HHINBH Ly IbHBIM
HEOTPaHUYEHHBIM JOCTYIIOM K 3JIGKTPOHHOW HH(POPMALMOHHO-00pa30BaTEIbHON cpese
YHHUBEpPCHTETa W3 JIO00H TOYKHM, B KOTOPOH WMEETCS JOCTyll K HWH(POPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «/HTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuteT oO0ecreueH CHeIyIOUMM KOMIUIEKTOM JIMLEH3UOHHOTO IPOrpaMMHOIO

o0ecreueHus.
1. JIuueH3uoHHOE mporpaMMHoOe o0ecrieueHue, ucnoibzyemoe B UHrl'yY

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.I1porpammusiii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. AatuBupycnoe 110 Eset Nod32

1.5.CpaBouno-nipaBoBasi cuctema “KoncynpTant”

1.6.CpaBouno-tipaBoBasi cuctema “I"apant”

Hapsmy C TpAaAUITMOHHBIMU HU3JAHUAMH MAruCTpaHTbl U COTPYAHUKU UMCIOT BO3MOKHOCTDH
ITOJIB30BATHCS BJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA O6azamu JaHHBIX:

Tabnuya 8.1.
Ha3Banue pecypca Ccbuika/noctyn

DOnexkTpoHHass Oubnmoreka oHmaiiH «EauHOE OKHO K http://window.edu.ru
00pa30BaTEILHBIM PECypcam»

«ObpazoBaTenbHbIN pecypc Poccrm http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENBHBIN MOPTAT: YUPEKICHHUS, http://www.edu.ru —
niporpaMmsl, ctanaaptel, BY3b1, Tectol EI'D, TUA

denepanbHbIi LCHTD MH()OpPMAIIMOHHO- http://fcior.edu.ru -
oOpa3zoBaTenbHbIX pecypcoB (PLIUOP)



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 CTYJAEHTA". DnexrpoHHas
6u0IMOTeKa TEXHUYECKOTO By3a

http://polpred.com/news

WznatensctBo  «JlaHb». DneKTpoHHO-OMOIMOTEUHAsS
cucrema

http://www.studentlibrary.ru -

Pycckas BupTyanbHas 6ubimoreka

http://rvb.ru —

WznatenbctBo  «JlaHb». DNEKTPOHHO-OMOIHOTEUHAS
cucreMa

http://e.lanbook.com -

ExxenenenbHuk Hayku u oOpazoBanus lOra Poccun
«AxameMus»

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

Hayunas snekrponnast Oubimoteka «e-Library»

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

OnexTpoHHO-0nOaMoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAS CUCTEMA JIOKYMEHTOB B cepe
obpazopanus «MHDOpMHO»

http://www.informio.ru

I/IH(I)OpMaI_[I/IOHHO'HpaBOBaSI CHUCTCMAa «KOHCYJ’IbTaHT'
TIITFOC»

CereBast Bepcusi, IOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KoprniopatuBHoOi cetu MHrl'yY

HNndopmannonno-npasosas cucrema «l apanr»

CereBas Bepcusi, AOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHoOM cetu UHrl'yY

DnexTpoHHO-0nbanoTeuHas cucrema «HOpaiT»

https://www.biblio-online.ru

9. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE

TACHATLITAHBI

HMCIOH.[&SICH MaTCpHUaAJIbHO-TCXHUYICCKAs 0aza YHUBCPCUTETA obecrneynBaeT KayeCTBEHHOE

MMPOBCACHUC TCOPCTUUCCKHUX U IPAKTUICCKHUX 3aHATHI .

- MPOBEACHME JEKLUH - allapaTypoi s AEMOHCTPallUi WIIOCTPATUBHOIO MaTepHala;

- AYAUTOPHIO IJII CCMHUHAPCKUX 38.H$ITI/II>’I;

- IPOCKOHUOHHOC O60py,[[0BaHI/Ie 1 KOMIIBIOTEP.

[lepeueHbr HEOOXOAMMBIX TEXHUYECKHX CPEACTB OOYUEHHS, HCIIOJNBb3YEMBIX B yueOHOM

mnponecce ajid OCBOCHUA NUCHHUILIMHBI «OCHOBHEIE METOABI XUMHUYCCKOI'O aHaJInu3an:

® KOMIIBIOTEPHOE U MYJIbTUMEANIHOE 000PYI0BaHUE;

® BHUJECO- U ayIMOBU3yaAIbHBIC CPEACTBA OOYUCHUS U JIP.

10. METOAMYECKHUE YKA3ZAHUA J1JIS1 OBYUYAIOLIUXCS
1O OCBOEHUMIO I CIIAITJIMHBI

Teopernueckuii Matepuan AUCUUIUIMHBL «MeXaHUYECKHE CBOMCTBA IIOJMMEpPOB» B
COOTBETCTBUM C Yy4eOHBIM IUIAHOM H3y4daercsi Bo 2-oM cemectpe. CamocTosiTenbHast
BHEayJIUTOpHAasi paboTa MarucTpaHTOB oOecredeHa 3JIEKTPOHHBIMU Y4€OHO-METOAMYECKUMHU
pecypcamu (cuctema Moodle), BO3MOXKHOCTBIO OOIICHHWS MarucTpaHTa C MpenojaaBaTeeM

MOCPEICTBOM JIEKTPOHHOM MOUTHI, JOCTYNOM B Internet.

OCHOBy TCOpeTquCKOﬁ MMOATOTOBKH IO JUCHUIIIIMHE COCTABJIAIOT JICKIMHU, KOTOPBIC
OpeACTaBIAOTCA CHUCTCMATHYCCKU B COUYCTAHMU C CCMHUHAPCKUMHU U Ha60paTOpHLIMI/I
3aHATHIMHA. OCHOBHBIE YUYCHHUA U BJIAACHUA OTpa6aTBIBaIOTCH " 3aKPCILUIAOTCA HA CEMHMHAPCKUX
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u 7a00paTOpHBIX 3aHATUAX. AYAMTOpPHBIE 3aHATHA (JEKIMHM, CEMUHApbl U JabopaTOpHbIE
3aHATUS) OOBEIWHEHBI C CAMOCTOSTEIHHOM BHEAYAMTOPHOM pabOTOW MAarucTpoB Haj
PEKOMEHYEMOM JIMTEPATYpPOH, a TaKXKE 3aJaHUSAMH, KOTOPBIC BBINAET IPENOJABaTElb U IIPU
IIOJIFOTOBKE K JJa0OpaTOPHBIM 3aHATHUSM.

Ilpy u3yuyeHuUM AUCUMIUIMHBI MAarucTpPaHTaMU MOTYT HCIOJIb30BaThCS CIEAYIOLIME
nH(pOpPMaIIMOHHbIE TEXHOJIOTUH U MHHOBALIMOHHBIE METOJIbI:

- DJEKTPOHHBI BapHAaHT Y4eOHO-METOAMYECKOrO0 KOMIUIEKCa (C HCHOIb30BAHUEM
cuctemsl Moodle);

- pecypchl NIEKTPOHHON OMOIMOTEUYHON CHCTEMBI,
- pecypcel UHTepHET;
- MyJIbTUMEUITHAs TEXHUKA.

IIpenogaBaTeinp, YATAIOMMN JUCHUILUINHY, BEACT YYET MOCEIIAEMOCTH U OCYILECTBISAET
KOHTpPOJIb 3a BBIOJIHEHHEM CaMOCTOSTENBbHON paboThl. Tekyuil KOHTPOJb 3aKJIIOYaeTcsl B
MOHUTOPHHIE BBINOJIHEHUS Y4eOHOW MpOrpaMMbl JUCHMIUIMHBI Ha ayJUTOPHBIX 3aHATHIX U
OLIEHKE pa0OThI Ha MPAKTHYECKUX 3aHATHAX.



Pabouas mporpamma JUCHUIUIMHBI «MeXaHH4ecKre CBOWCTBA MOJIMMEPOB) COCTaBJIEHA B
cootBeTcTBUM c TpeboBanusiMu PI'OC BO no nanpasnenuto noarotoBku 04.04.01 Xumus
(YpoBeHb MarucTparypsl), YTBEPXKACHHOTO MpPHUKa3oM MHHHCTEpCTBa 0Opa30BaHUs U HAYKH
Poccuiickoit ®enepanuu ot 13 uromns 2017 r. Ne 655

IIporpammy cocraBuia:

K.X.H., IOUEHT Kadeapbl XUMUU Kurnesa JI.W.



Pabouas nmporpamma yTBep K/ieHa Ha 3acejaHuu Kadeapbl XUMHUH

[Tpotokon 3acemanmst Ne 8 OT « 22 » ampens 2026 .

PaGouas nporpamma ogo0peHa yaeOHO-METOIUYECKIM COBETOM

XUMHUKO-OMOJIOTHYECKOTO  (haKyIbTETA

[Tpotokon 3acemanust Ne 6 OT « 28 » ampens 2026 r.

Caenennst 0 nepeyTBep:KIeHHH IPOrPaMMbl HA OYepeaHON y4eOHbIi roa u



perucrpauuu u3MeHeHHu

VYueOHbIit Pemenue Brecennnie usmMeneHus Tlonmucs 3aB.

roJ kadenpsl kadenpoii
(Ne mpotoxoa,
JiaTa)




