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Lean n 3aga4u y4eOHOM QM CUMILINHBI

Ilenbto oCBOGHMS AMCUMILINHBI "®PuU3KKa NOJIUMEPOB" SBISAETCS W3YUEHHE CBOMCTB MOJMMEPHBIX
MOJIEKYJI, MOZIEJIEH, OIIMCBIBAIOIINX UX CBOWCTBA.

Ou3MKy NOJMMEPOB HMHTEPECYET CBS3b MEXKAYy CTPOCHHEM M CBOWCTBaMH BemiecTBa. JIroOblie
TBEpJble Tela, B TOM YHUCIE U IOJUMEPHI, MPEACTaBIAIOT COOOH CHUCTEMBI, B KOTOPBIX MOXHO
BBIIETIUTD DSl BXHEMIINX MOJICUCTEM (pELIETKA, MOJIEKYJIbl, aTOMHBIE s/ipa, CUCTEMA 3JIEKTPOHOB,
cucTeMa CIHMHOB M Jp.) XOTs yKa3aHHbIE IMOJCHCTEMBbl CBS3aHbl MEXIy cO00H, BO3IeicTBUS Ha
TBEP/bIE TEJIa PA3IUYHbBIX CUJIOBBIX NOJIEH (MEXaHUYECKUX, SJEKTPUUECKUX U MArHUTHBIX) BBI3bIBAIOT
paszienbHOe NPOSBICHUE X 0COOEHHOCTEH.

Hacrosimuii kypc — 3T0 BBeZieHHE B (U3UKY KOHACHCHPOBAHHOI'O COCTOSHHS MoiuMmepoB. [lis
3TOr0 INPEIIOJAraeTcss O3HAKOMIIEHHE CTYIEHTOB CO CTPOCHHEM CTPYKTYPHOW M CBOWCTBaMHU
MaKpoMOJIeKyJd. bynyT u3yueHsl pa3nuuHble (hU3HYEcKHe COCTOsHUS moaumepoB. OOnamas cBOMM
CBEPXCOCTOSIHUEM, KOTOPOE HA3bIBAECTCS BBHICOKORJIACTUYECKUM, MOJUMEPHI B (PU3UKE TBEPIOro Teja
IONAJAl0T B TaKOM Kiacc, y KOTOPBIX HAOIIOAAIOTCS CBEPXCOCTOSHUSA (CBEPXIIPOBOJUMOCTD,
CBEPX3JIACTUYHOCTb, CEIHETOIIEKTPUUECKOE COCTOSHUE). JTO OOBACHSAETCA HE TOJBKO CTPYKTYpPOM
MOJIMMEPHBIX MOJIEKYJI, HO M CBOMCTBAMHM BHYTPEHHETO BpAlLEHUS, M3BECTHBIMHM JJISi IPOCTHIX
MOJIEKYJI B MOJIEKYJIIPHOHN (pU3HKE.

B xypce OyayT paccMOTpeHBI: TEpMOAWHAMHKA W CTaTHCTUYECKas (HU3UKA MOJUMEpPOB U
OpPUEHTHPOBAHHBIE COCTOSHUS IIOJIMMEPOB; OCOOCHHOCTH B3aWMOCBSI3M CTPOCHMS CTPYKTYpbl H

(bu3HYECKUX CBOMCTB IOJUMEPOB, METObI UCCIIEJOBAHUSI TOJIUMEPOB.

W3ydyenue (uU3MKU MOIUMEPOB B Kypce€ COMPOBOXKIAETCS MPHUBEACHUEM JIEMOHCTPALIMOHHOTO
IKCIIEPUMEHTA, BBIITOJHEHHEM JTa00PaTOPHBIX PadoT, pa3pabOTKON M CO3/IaHUEM SKCIIEPUMEHTATBHBIX
HAYYHO-HCCIIEeI0OBATENIbCKUX YCTaHOBOK.

dopmupyemble TUCHMITIMHON 3HAHHUS M YMEHHUS TOTOBST BBITYCKHHMKA JIAaHHOW 0Opa3oBaTelbHOM
IPOrpaMMBbI K BBIIIOJIHEHHUIO CIEAYIOUIMX 00001EHHBIX TPYIOBBIX QYHKIHI:

Kon u O000menHbIe TPYA0BbIe QYHKIIUH TpyaoBeie pyHKINH
HalMEHOBaHUe Kon HaumenoBanue 'YpoBenb HaunmenoBanue Kox [Yposennb
npogeccnoHaNbHO KBaJIN puKan (moxypoBeHb)
ro U KBaJTH(pUKAIL
cTaHJAapTa uu
01.001 ITenaror [lenarornueckas O6mmenenarorny [A/01.6
(megaroruyeckas NesITebHOCTD 110 eckasi QyHKITHUSI. 6
EeATEIbHOCTD B MPOEKTUPOBAHUIO U OOyueHnue
ITOIIKOJIBHOM, [peanu3anuu BocnurarensHas |A/02.6
HavyaJbHOM OOIIEM, 00pazoBaTeILHOTO eATENLHOCTD 6
OCHOBHOM 00111eM, 4 [ponecca
CpeIHEeM 00IIeM 00pazoBaTebHBIX 6
00pa3oBaHum) OpraHu3aIKsaX Passupaiomas  |A/03.6
(BOCITHITATED, IOMIKOJIEHOTO, ACATCIILHOCTD
VIUTEb) HayvalbHOTO 001IIEro, 6

OCHOBHOT'O OOIIIEro,

CpeaHero o0IIero

00pazoBaHMs

[lenarorunueckas [Tenarornueckas

NEesITeNIbHOCTD 110 e TEIbHOCTH 110

MIPOEKTUPOBAHUIO U peanu3am

p [peammsaumn 6 MporpaMm B/03.6 5

OCHOBHBIX OCHOBHOT'O U

00111600pa30BaTEIbHBIX CpEeIHETO

porpamMm o011ero

0OpazoBaHMs




1. Mecro mucuumiaudbl B cTpykType OIIOII BO 6akanaBpuara.

Hucnumimna «®Pusnka MOJIUMEPOB» K 4YacTd, (OpMUPYEMOM ydacTHUKaMU 0Opa3oBaTeNbHBIX
otnomenwuii (61.B.02)

Jucuuninuna yutaercs Ha 4 Kypce B 8 ceMecTpe.

[Tpu u3yueHnn GPU3NKK TOTUMEPOB UCTIOIB3YIOTCS 3HAHUS:

a) mo BceMy oObeMy oOmier ¢u3nkd (MexaHWKa, MOJEKyJspHas (U3MKa, SJIEKTPUUYECTBO H
MarHeTu3M, ONTHKA, ATOMHAs U siJepHas (PU3HKa),

0) paszenbl TEOpeTUUEeCKOW (PU3UKU: TEOPETUYECKYI0 MEXaHUKY, AJIEKTPOJUHAMUKY OCHOBHBIE
MOJIOKECHUST KBAaHTOBOW MEXaHUKH, TEPMOJMHAMHKY U CTaTHCTHUYECKYIO (H3UKY, (U3HYECKYIO
KUHETUKY;

B) OCHOBHBIE CBEJICHHS M3 MAaTEMaTHYeCKOro aHalu3a, T.e. yMeHue auddepeHIrnpoBaHus,
WHTETPUPOBAHUS, METOAbI pelieHus AU PepeHInanbHbIX YPaBHEHUH OOBIKHOBEHHBIX M B YaCTHBIX
MIPOU3BOJIHBIX, TCOPUS BEPOSITHOCTH, MATEMATHIECKas CTATUCTHKA, AaHATTUTHYCCKAsT TCOMETPHSIL.

Taoauua 2.1.
Cs3p nuctuIuiHbl «DuU3uKa MOJUMEPOBY» € MPEIIISCTBYIONIMMH TUCHUIUIMHAMUA M CPOKH HX
U3y4ECHUA

Kon JMCIUTUTIHBI, TPEIIISCTBYONINE TUCITUILIHHE Cemectp
MUCUUIUTMHBL  [«DU3HKa TOTUMEPOB)»
b1.0.04.01 [Mar.anHanu3 1,2,3
51.0.04.02 |AHanuTuyeckasi reOMETpHUs U JINHEHHas anreopa 1,2
51.0.04.04 [Iud.ypaBHEeHUS 3
b51.0.04.06 [Teopus BEpOATHOCTH U MaTeMaTUYeCKasi CTAaTUCTHKA 5
b1.0.07 |O6mas ¢pusnka 1,2,34,5
b.1.0.16 [Teopernueckas MexaHuka. MexaHWKa CIUIOIIHBIX CPEJl 4.5
Tabamua 2.2.

CBs3b JUCLHUIINHEL « DU3uKa MMOJIMMEPOB» CO CMEKHBIMU JUCIHUIIIIMHAMU

Kon JIMCLIMIUIMHBL, CMEXXKHBIE C TUCHMIUTMHON «Du3nka Cemectp
JUCUMIUTMHBL | TTOJTMMEPOB)

b.1.0.17 KBanrtoBas Teopus 7
b.1.B.10 Cratuctuyeckas (puznka 7

3. Pe3y.]'leaTbI OCBOEHHUS TUCHUILIMHBI «DPU3HKA moJIUMEPOB»

[Ipouecc wm3ydeHHs] AMCUMIUIMHBI HAIpaBleH Ha (QOPMHUPOBAHUE HJIEMEHTOB CIIEIYIOIINX
komneTeHmi B coorsercTBuu ¢ GI'OC BO 1o 1aHHOMY HanpaBJIEHUIO:

Kon HaumenoBanue Nuaukatop qocTUxReHUs B pe3ynbTare ocBoeHMS
KOMIIETEH- KOMIIETEHITUN KOMIIETEHIIHH JTUCIUILTAHBI 00yJaroIIuics
1012051 (3aKpenyienHsill 3a OUCYUNTUHOLL) JIOJIFKEH
YK-4 YK-4. Cnocoben YK-4.1.. 3naeT NpUHITUIIBI 3HaTh: AHanM3upoBaTh




OCYILECTBIISITh
JIEIIOBYIO
KOMMYHHKAITUIO B
YCTHOH U
MUChMEHHOU (hopMax
Ha rOCYJJapCTBEHHOM
sa3b1ke PO

MOCTPOEHHUS YCTHOTO U
MUCHbMEHHOTO BBICKA3bIBaHUS Ha
PYCCKOM ¥ HMHOCTPAHHOM
A3bIKaX; MpaBuUia U
3aKOHOMEPHOCTH JI€JIOBOM
YCTHOW U MUCbMEHHOMN
KOMMYHHUKAIUH.

3amady, BBIACNSS ee 0a30BbIe
COCTaBJISIONINE

YMers: OcyuiecTBiAThH
MOWCK  HMHpOpMALMK UL
[peLIeHns IOCTABJIEHHOM
3a/lauy MO Pa3IMYHBIM THUIIaM|
3aIpOCOB
Bnaners: Ilpu o0Opabotke
MHpOpMALUY OTINYAeT (HAKTHI
OT MHEHUW, WHTEpIpETaLNH,

OLICHOK, dopmupyerT
COOCTBEHHBIE =~ MHEHHS U
CYXIEHUA, apryMEeHTUPYET

CBOM BBIBOJIbI U TOUKY 3pCHHA

1K -4 Crioco6en npoBouth [[IK-4.1. 3HaeT ocHOBHBIC MeTOBI| BrameTs: MeTomamMu
Hay4YHBIC [IPOBEJICHUSI TEOPETUYECKOro H| HaXOXKICHHs, 0TOOpa 1
MICCIICIOBAaHHS B DKCTIIEPUMEHTAIBHOTO 00BbETUHEHHUS PA3TUIHBIX
COOTBETCTBYIOIIEH MICCIICZIOBAHUS B cdepe| METOIOB MPOBEICHUS
001acTH 3HAHUN U pohecCuOHATBLHOU (UBHYECKUX HCCIICIOBAHUH.
opopMIIATH 1esITEeIEHOCTH. YMeTh: OCMBICIIEHHO
PE3YJIBTATHI [1K-4.2 YuacTByeT B opopmileHHH| BBIOMPATh HAYYHBIH METOJ
MICCIIEZIOBAHUIN U pEe3yJIbTATOB  HWCCIENOBAHUM  U| MpoBeneHUs (PU3HMUECKUX
pa3paboToOK Pa3pabOTOK, TMOJYYCHHBIX IPH| HCCIICIOBAHUM.
[IpOBEICHUH Hay4yHbIX| 3HATh: CIIOCOOBI
MICCIIETOBAHUI B cdepe| onpeneneHus BUIAOB U THUIIOB
NpodeccHoHaIbHOM 1eSTeNbHOCTH | MPO(ecCHOHANBHBIX 33/1a4, a
[1K-4.3 Braneer HaBBIKAMHU TaK)X€ METO/bI UX PELICHUS
paboThI ¢ COBPEMEHHBIM IIpU MIPOBEICHUHN
MPUOOPHBIM 000PYAOBaHHUEM, bU3HYEeCKUX UCCIIEeIOBAaHUHN
MeTOJIJaMU 00paOOTKH U aHaIH3a
MOJTYYCHHBIX Pe3yJIbTaTOB
HAYYHBIX UCCIIEZIOBaHUN B cepe
npoQeCCHOHAIBHON
JIeSITeIbHOCTH
ITK-5 CniocobeH IMK-5..1 VYmeer wucnonp3oBath| Braaers: meTonamu
MOJIb30BaThCS TEOpeTUYeCKHe  3HaHUSA  IpH| HAXOXJAEHUs, oTOopa
COBPEMEHHBIMU 00BSICHEHUT pe3yIbTaToOB| O0BETUHEHUS PA3TUIHBIX
MeTOoAaMu 00pabOTKHU, PKCIIEPUMEHTOB, NIPUMEHSTH| METOJ/I0B MPOBEICHUS

aHaJN3a ¥ CHHTE3a
(buznyeckoi
nH(pOpMaLuy B
n30paHHO# o0nacTu
(bu3MYECKUX 3HAHUM.
[PEe3yIbTATHI
VCCIEA0BaHUN U
pa3paboTok

aHaIM3 B oOnactu (U3HKU s
OCBOCHHUS
oO1IenpodecCuoOHATBHBIX
ITCLUTUINH " pereHus
Mpo¢eCCUOHANBHBIX 3a]1a4.
IK-5.2. Ananu3upyer Hay4yHbIE

ITaHHBIE, pe3yIBTaTHI
PKCIIEPUMEHTOB M HAOIIOCHUIH B
COOTBETCTBYIOIICH o0OJacty
BHAHUM.

(GU3UYECKUX HCCIICIOBAaHUH.
YMeTh: OCMBICICHHO
BBIOMpATh HAYIHBIH METOJI
POBEJICHUS (PUINIECKUX
HUCCIIEJOBAHUN.

3HaTh: CIOCOOBI
OTpesieNICHUs] BUOB U THUIIOB
npodecCHOHaNbHBIX 3a7a4, a
TaK)K€ METOJIbI UX PEIICHUSI
IIPH MIPOBEICHUHN
(bU3UYECKUX UCCIIeIOBAaHUHN




4. CTpyKTYypa U coiepKaHue TUCHUILTHHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUNIMHBI (MOIYJISA)
OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISICT 9 3a4eTHBIX eMHUIl, 324 4Yacos.

No | HaumeHoBaHue pa3ziesioB U TeM Bcero JI JP | CP | K
n/m
1. | Benenne. [Tonumepsl 1 knaccudukanus. 2 2 1 1
2. | OcCOOEHHOCTH CTPOCHHS TOJUMEpPOB. PerymsipHple u 2 2 1 1
HEPETyJISIPHBIC TOJUMEPBI.
3. | IlonsTue koHbOpMaITIH. 2 2 1 1
4. | B3aumojielicTBUE B TOJIUMEPaX.. 2 2 1 1
5 | HagMonekysipHble CTPYKTYPBI IIOJTUMEPOB M THIIHI. 2 2 1 1
6 | ®a30BbIe COCTOSIHHS MIOJTMMEPOB 2 2 1 1
7 Du3HYeCKUEe COCTOSHUS MOJTMMEPOB 2 4 2 2
8. | Kpucrammm3anus moaumMepoB. 2 4 2 2
9. | ®usnyeckue cocTossHusl aMopdHO asbl. 2 4 2 2
10 | PenakcanriOHHBIE CBOMCTBA MOJMMEPOB 2 4 2 2
11 | Creknoo0pa3Hoe COCTOSHIE U CTEKJIOBAHUE ITOPIMMEPOB 2 4 2 2
12. | BBICOKORTACTHYHOE COCTOSIHHE ITOJTMMEPOB. 2 4 2 2
13 | BsskoTekydee COCTOSTHHE MOJTUMEPOB. 2 4 2 2
14 | PacTBOpHBI MOJTMMEPOB 2 4 2 2
15 | brok-conosuMepsl, ©X 0COOEHHOCTH.. 2 2 2 2
16 | KoMno3uimoHHbIE TOJIMMEPHBIE MAaTEPHAIIBL. 2 2 2 2
17. | ®dusnueckue u (U3UKO-XUMUYECKHE METOBI 2 6 2 2
WCCIIEIOBAaHMsI TIOJIMMEpOB. MccienoBanue MOIUMEPOB
MeTo1oM MK-creKTpoCcKOmuH. .
18. | Tepmuueckuii aHAIHU3 MTOJIUMEPOB. 2 4 2 1
HToro ayaAMTOpHBIX YacoB: 324 36 | 54 | 27 | 27

4.2. ConepxxaHue IMCUMILTHHBI (MOTYJIs)

Benenue. [Toaumeps! U kaccupukanus.

Oco0eHHOCTH CTPOEHUS MONIUMEPOB. PeryssipHblie 1 HeperysipHble TOIUMEPHI.

Buyrpennee Bpaienue. [loreHuanbhblil 0apbep.

Crpoenue nonumepHsix Leneil. Kondurypanus u kondopmarius.

TepmonuHaMudeckass 1 KHHETHYECKasi THOKOCTH IIETICH.

HanMonexynsipable CTPYKTYpbl HOJTUMEPOB U THUIIBI.

Kpucrannmueckue mnonumepsl. Mx crpykrypa. OpHEHTHpOBaHHbIE M HEOPHEHTHPOBAHHBIE
MOJINMEPBI.

®uznyeckue COCTOSTHUS MOTUMEPOB, UX Kiaccuduxaus. OCOOEHHOCTH MOBEIEHUS MMOJIUMEPOB B
pasHbIX (PU3NYECKHX COCTOSHUSX.

Kunkokpucraminueckue CTpyKTYphl TOJIUMEPOB.

Crekinoo0Opa3Hoe U KPUCTAJUIMYECKOE COCTOSHUS moiaumepoB. CTekioBaHME KaK OCHOBHOM
peNnaKcalMoHHBIN npouecc B noinMepax. CTpyKTYpHOE M MEXaHHYECKOE CTEKJIIOBAHHUE.

Teopust CTPYKTYpHOTO cTekiIoBaHUs. OTINYHE CTPYKTYPHOTO CTEKJIOBAaHUS OT (Pa30BOro mnepexoja.

Mexannueckoe crekinoBanue. [Ipuunna paznuuus mexay Tc.c. u TT.c.

IIpupona MexaHM4eCKUX NOTephb. TaHreHC MEXaHUYECKUX MTOTEPb.

PenakcanronHsie siBICHUS B TonuMepax. PenakcanuonHas cnektpoMmeTpusi. Ctpenka AeiCcTBHS.

[IpuHuun TeMIepaTypHO-BPEMEHHON SKBUBAJICHTHOCTH. METOIbl «30HIUPOBAHUS» CTPYKTYPBI
MaKpOMOJIEKY L.

Knaccugukanus penakcallmoHHBIX IPOLIECCOB B MoMMepax. Penakcanus HanpspkeHusl.



PenakcanmoHHbIe POIECCHI U MX CBSI3b C KOAPHHUIIMEHTOM MEXaHHYECKUX OTEPb.

IIpupona penakcalmoHHBIX IpoleccoB. MOAEIBHOE ONMCAaHUE CTPOCHMS MOJMMEPOB C MO3ULNU
pENIaKCallMOHHON CIIEKTPOMETPHH.

MeToapl TEpMOAMHAMUKH B UCCIEJOBAHUM (DU3MUYECKUX CBONCTB IOJHMMEPHBIX MaTepHAaloB.
Meroz KpyroBbIX HPOLIECCOB.

Meton TepMOJIMHAMMYECKUX MOTEHIUANOB. TepMudeckoe M Kajopuueckoe ypaBHeHHs. [Ipocteie
cuctembl. OCHOBHbIE TEPMOJIMHAMUYECKHE COOTHOILIECHUSI.

TepMoauHaMuyeckue ypaBHEHHUA. YpaBHEHHs Aedopmanuu, cIeAylolMe U3 IepBOro Hauaia
TEPMOJMHAMUKHU. YpaBHEHUS CIIEAYIOIME U3 BTOPOro Havajla TEpMOAMHAMUKHU. CBOMCTBA CETOYHBIX
nonuMepoB. KBasupaBHOBecHBIE AeOpMAIIUU CETOUHBIX MTOJIMMEPOB.

YpaBHEHUSI COCTOSHHS TOJIMMEPHBIX ceTok. PabGora mpu aedopmaryiv BBICOKOAIACTUYECKOTO
Marepuana.

Tepmoaunamuyeckuid mnoteHnuan [ubGbca u mpupoja BBICOKOM AJIACTHYHOCTH. YpaBHEHHE
nedopMauu NOJTMMEPHOM CETKHU.

MexaHuka paBHOBECHOU Jie(popMallii MOJIUMEPHBIX CETOK. Y paBHeHUE MyHH.

VYpauenue Pusnuna. OOmiee ypaBHeHue Tpenoapa. Bkiag BHyTpeHHEH SHEprUM B BBICOKYIO
AIACTUYHOCT.

Teopus TEpMO3JIaCTUYHOCTH BBICOKO3JIACTUYECKUX MAaTEPUAIIOB.

Tepmoamactiueckas naBepcus. MaBepcus teroBoro s¢dexra npu aepopmanuu.

Cratuctuueckass ¢u3MKa MaKpOMOJIEKYld M  TOJUMEpHbIX ceTok. llpuponma rubkoctu
Makpomosieky. CTpykrypa u pu3ndecKkie cBOMCTBa MaKpOMOJIEKYI.

CpenHee KBaJpaTUYECKOE pACCTOSHUE MEXAY KOHLAMHU MakKpoMousieKys. CerMeHT JIMHEWHOU
MaKpOMOJIEKYJIBI.

BuyTpeHHee BpalieHue. YueT 3aTOPMOKEHHOCTH ITPU BHYTPEHHEM BPAILLIEHUU CBSI3EH.

Kondopmanmonnas craTuctrka MakpoMoiiekyin. @opmyiel bpeciepa-Openkens u Teiinopa.

Pacnipenenenne TMHEMHON MaKpOMOJIEKYJIBI IO JUTMHAM.

YpaBHEHHE COCTOSIHUS JTMHENHON MAKPOMOJIEKYJIBI.

CratucTuyeckas TepMOJMHAMMKA JIMHEHHOW MAaKpOMOJEKYJIbl NpU OONBIIMX PpaCTKEHHSX.
YpaBHEHHE COCTOSIHUS MAaKPOMOJIEKY L.

Knaccuueckass cratuctuueckas Teopus naedopMaly IOJUMEPHBIX ceTok. Jlebopmanus wu
SHTPONUA OTAEIBHOMN LIEMU CETKHU. BBICOKO3JIACTHUECKHI MOTEHIIMAT MOJTMMEPHON CETKU. Y paBHEHHUE
neGopManuy MOJTUMEPHOM CEeTKH.

CpaBHEHHE TEOpUM C DKCHEPUMEHTATBHBIMH JaHHbIMH. OIHOOCHOE pacTsbkeHue. [[ByxocHoe
HECUMMETPUYHOE pacTskeHue. UnucThlil caBur. CMEIIaHHbIN CIBUT.

Pa3zBuTne  CTaTUCTHYECKMX  TEOPUWA  BBICOKOM  BJACTUYHOCTH  TOJHMMEPHBIX  CETOK.
MHoronapamerpuueckue ypaBHeHUs ehopMaluu.

Teopus peanpHbIX ceTok 3s0uKoro. Teopust Kpoccnenna u Ban-gep-I'ododa.

Bbnok-cononumepsl, uX 0COOEHHOCTH.

Komno3uimonHble noiuMepHble MaTepUabl.

OcHoBHbIE CTPYKTYpHBIE MIPEICTaBICHHUS. CrpykTtypa HEYTIOPSI0YEHHBIX Lenen.
Mopdomornueckre 0COOEHHOCTH.

[TnaBnenne romononumepoB. Beenenue. Ilpupona npouecca miasneHus. BausHue MonekynsipHOro
Beca.

[InaBnenue comonumepoB. Baenenume. Teopus. OOmuMe -SKCHEPUMEHTANIbHBIE pPE3YJbTaTHI.
I'eomerpuuecknii nzomepusm. CrepeonzoMepusM. Pa3BeTBIEHHOCTh. YIIOPSAOYEHHBIE CONOJIUMEPHI.
Habyxmme comnonmmepsl.

O6mue cBeneHus o nonuMepax. HagmomnekymnsipHble CTPYKTypbl B aMOpP(HBIX IMOJHapHiaTax U
$U3UKO-XMMHYECKHE CIIOCOOBI UX peryrpoBaHus. Kpucramiueckue nmoamuapuiaThl.

CTpyKTypa MoJMMepoB. XUMHUYECKasi CTPYKTypa noaumMepoB. Duszndeckue CBOMCTBA MOITUMEPHBIX
Lenei u npoueccel penakcaunu. HaaMonekynsipHble U HaJCETMEHTANIbHBIE CTPYKTYpBbl. B3anMocBs3b
MEXy KPUCTAJUIMYECKON 1 aMOp(HOM CTPYyKTypamu MOJIUMEPOB.

[Tpupoaa penakcaMOHHBIX MPOILECCOB B aMOp(HBIX BemiecTBax. DiaykTanonHa Teopus f U o —
penakcanuu. JlBa moaxoma K mpoLeccaM CTEKJIOBaHUS B pa3iuyHbIX BemlectBax. [Ipupona



MeJIKoMacITabHoro - U o- mporecca penakcanui. KnHetnyeckue equHHIbI, OTBETCTBEHHBIC 3a - U
0~ TIpoIiecch penakcanuu. KpymHomacmTabHbI A- IpoIiece peakcanuy B KHUKOCTSIX.
MonekynsipHble CEeTKH W (PU3HUECKUe y3ibl B moiaumepax. JlokanpHble (QU3MUECKUe y3ibl. Y3IIbI
3anerieHuil. Bomopoaneie cBs3u B nmonmmepax. MUKpooObeMHbIe (hPU3NUECKUE Y3IIbI MOJICKYIISIPHOM
CETKH U A- IIPOLIECCHI PEJIaKCALMH B MoJIMMepax. MoJIeKy IsIpHbIe CETKH U BSI3KOE TEUCHUE.
CrexyioBaHHE TOJMMEPOB M 0O- TPOIECC penakcanuy. J[BoWCTBeHHas MPUPOAA CTEKIOBAHHMS.
CrexsoBaHue U 0- penakcanuu. TemmnepaTypHas 3aBUCUMOCTb BpeMeHH penakcanuu. CTpyKTypHOE H
MEXaHU4YeCKOE CTEKJIOBaHHE.
CrpykTypHOE CTEeKJIOBaHHE U CBOOOJHBIN 00beM. KoHuemnims cBo6ogHoro oobema. CTpyKTypHas
pernakcamysi B 00JIaCTH CTEKJIOBAaHUS, HIDKE TEMIIEPAaTyPHOIl 001aCTH CTEKJIOBAHHMS.
Ousnueckue W (QU3MKO-XUMHUYECKHE METOJbl HMCCIEJOBAHUS MOJIUMEPOB.
noiumMepoB MetonoM MK-cnekrpockonuu.

Uccnenosanue

Tepmudeckuil aHanu3 MOJIMMEPOB.

JlabopaTopHblie padoThl.
1. Omnpenenenue 3MEKTPUYECKON MPOUYHOCTU TBEPABIX AUIIEKTPUKOB

2. OmnpezneneHue MoKa3aTessl MPEIOMIICHHS OJIMMEPOB U €r0 MHKPEMEHTA
3. Omnpenenenue MOy yIPYTOCTH MOJTUMEPOB

4. OrmpezneneHne TEMIIEPATYPHBIX TMEPEXOJ0B B IMOJUMEpPaXx METOIOM TEPMOMEXaHUYECKOTO
aHanusa

5. OrmnpezneneHue MIOTHOCTH U CTENEHU KPUCTATUIMYHOCTH TOJIMMEPOB

6. OnpeﬂeneHHe ,Z[HSHGKTPH‘IGCKOIZ MNPOHUIACMOCTH M TaHI'CHCA IJUIBJICKTPUUCCKUX IIOTCPb B

TBCPABIX JUIJICKTPUKAX

7. Omnpenenenue KodpPUIMEHTa IUHEHHOTO pACHIMPEHUS TMOJUMEPOB U TeMIIepaTypHOM

3aBUCHMOCTH UX YACJIIBHOT'O o0beMa

S. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
Ne | Tema nmporpamMmmsel TUCHHTUINHBL [IpuMeHsieMBbIe TEXHOJIOTHHI
ILII.
1 | Benenue. [loaumeps! u kiaccupukanus. KJIACCHYECKOE TPaJAUIIMOHHOE;
JIEKIIMOHHOE 00yUeHHUe
2 | OcoOeHHOCTH CTPOCHUS TIOJIMMEPOB. KJIACCUYECKOE TPAJUIMOHHOE;
PerynspHble 1 HeperyJsipHble OJIUMEpPHI. | JIKLIMOHHOE 00y4eHUe, HarJIsIHbIE,
IPOrpaMMHUPOBAHHbIE
3 | Baytpennee Bpauienue. [loTeHIManbHbIN | KIaccH4ecKoe TpaJUuIlMOHHOE;
Oapnep. JEKIMOHHOE 00yueHue, BepOabHbIE
(ayamo)
4 | CrpoeHue MoJMMEpPHBIX LEnei. KJIACCUYECKOE TPAJULMOHHOE;
Konduryparnus u kondpopmanus. JIEKIIMOHHOE 00yUeHue, CaMOCTOSATEIbHAs
pabota
5 | Tepmomunammuueckast 1 KHHETUYECKas KJIACCUYECKOE TPAJUIIMOHHOE;
rMOKOCTH IIeTeH. JIEKIIMOHHOE 00y4eHue, caMooOyueHune
6 | HaamomexynspHbIE CTPYKTYpHI KJIACCHYECKOE TPAJUIIMOHHOE;
MIOJINMEPOB U THUIIBIL. JIEKIIMOHHOE 00y4YeHHeE, TUCTAHIIMOHHBIE
7 Kpucrannmueckue nomumepst. Ux KJIACCUYECKOE TPAJUIIMOHHOE;
cTpyKTypa. OpreHTUPOBaHHBIE U JIEKIIMOHHOE 00y4YeHre, KOMIBIOTEPHOE
HEOPHEHTUPOBAHHBIE MTOJUMEPBHI. IpOrpaMMHUPOBaHHOE 00y4YeHUe
8 | ®usuveckue COCTOSHUS MOJIUMEPOB, UX KJIACCUYECKOE TPAJULMOHHOE;
kinaccudukanms. OCOOEHHOCTH JIEKIIMOHHOE 00yYeHHE, KOMITBIOTEPHOE
IIOBE/ICHHUS [TOJINMEPOB B Pa3HbIX IpOrpaMMHUpPOBAaHHOE 00yUYeHUE
(hU3UIECKUX COCTOSHHUSIX.




CrekoBaHuE TOJUMEPOB U (.- POIIECC
penakcanuu. /[BoiicTBeHHas mpupoaa
crekyioBanus. CTEKJIOBaHUE U 0.
penakcauuu. TemnepaTypHas
3aBUCUMOCTbH BPEMEHU PEJIaKCaliu.
CTpyKTypHOE U MEXaHUYECKOE
CTEKJIOBAHUE.

KJIACCUYECKOE TPAJULMOHHOE;
JIEKIIMOHHOE 00yUYeHHUE, KOMITBIOTEPHOE
IpOrpaMMUpPOBAaHHOE 00yUYeHUE

10

CTpyKTypHOE CTEKJIOBaHUE M CBOOOIHBIM
00bpeM. Konmnemnmus cBo6oaH0oro o0sema.
CTpykTypHast peiakcaius B 0071acTi
CTEKJIOBAHUs, HUXKE TEMIIEPATYPHOMU
00J1aCTH CTEKIIOBAHUS.

KJIACCHUYECKOE TPAJAUIIMOHHOE;
JIEKIIMOHHOE 00y4YeHrEe, KOMIBIOTEPHOE
IPOrpaMMHUPOBAHHOE O0yUYEHHE

11

®dusndeckue U GPU3NKO-XUMHICCKUE
METO/bl UCCIIE0OBAHUS TIOJIMMEPOB.
Hccnenoanue nonumepoB metoaom MK-
CHEKTPOCKOIHUHU.

KJIACCHUUYECKOE TPAJAUIIMOHHOE;
JIEKIIMOHHOE 00y4YeHrEe, KOMIBIOTEPHOE
MPOrpaMMHUPOBAHHOE O0yUYCHHE

6.

OueHouHble cpeacrtea  AJisd  TEKYIIEro KOHTPOJA YCIIEBAeMOCTH,

YueOHO-MeTOANYECKOE odecneuyeHue

CaMOCTOSITEIbHOl  padoThl  CTYAEHTOB.

NPOMEKYTOYHOM

aTTeCTalluM 110 UTOIraM OCBOCHUSA JUCHUIIJIHHBI.

6.1. Ilnan camocTosITEILHOI PAa0OTHI CTYICHTOB

Tema

By camocTosTenpbHOM pabOThI

Pexomennyemas [KonmdectBo
JUTEpaTypa 9acoB

[IpupoaHbie u| U3yuenne

CHUHTCTUYCCKHUC

JUTEPaTyphl

I10|

1,58 4

IIOJIUMEPBL. Meronsl
onpenencHus
MOJIEKYJISIPHOM
[IOJIUMEPOB.
MonekyspHO-MaccoBOe

pacnpeeneHue

MaccChbl

Tematuke paszzaena lloaroroska
K 3adery Bemonnenne W13
N3ydenune nurtepaTypbl IO TEME
pedepara/moknaga I[loaroroskal
pedepara/moknaga  OTpaboTKa)
CTaH/IAPTHBIX M HECTAHJIAPTHBIX
3aJJaHMi IO TeMe pasjena

Monenu
Heromana.
Bokpyr C-C
3aTOpMOKEHHOE
BpAILICHHE. Mognenp
CBOOOTHO-COUJIEHEHHOM
IEeMd  MaKPOMOJICKYJIBL.
[lonsTne o cermenre
Kyna. Xapakrepuctuky
ruOKOCTH
MaKpPOMOJICKY L.
Kondopmanun
MaKpPOMOJICKY L.

MOJIEKYJI
Bpamenue
CBSI3EH.

[ToaroroBka K 3a4eTy
Bemonnenne WJ3 W3ydenue
TUTEPATYPHI o TeMe
pedepara/noknana IloaroToBkal
pedepara/moknaga OTpaboTKa)
CTaH/IAPTHBIX M HECTAHJIAPTHBIX
3aJaHuid 10 TeMe pas3Jiena
N3yyenne nureparypsl Mo Teme
0030pa [ToaroroBka,
TEMaTHYeCKOro 0030pa

2,511

MexmoieKyIsipHOe
B3aMMO/ICHCTBUE B
MOJINMEPAX.
OcobenHoctu
MaKpOMOJIEKYJISIPHBIX
KpucTaiioB. AmMopdHOE

COCTOSIHHMEC  TOJIMMCEPOB.

N3yuenne  auteparypsl 10
TemaTuke pasnena Iloaroroska
K 3adery Bemonuenne W3
OtpaboTka  CTaHAAPTHBIX U
HECTaHJApPTHBIX  3aJaHUN IO
teme pasaena IloaroroBka k

KOHTPOJIbHOU pabore

6,9




Mopenu Mexa y| IToBTOopenue MaTepHaa)
[lepeneuxko. MpeIbIAYIINX Pa3/ieioB
Temneparypsl
CTEKJIOBAHUS u
TEKYYECTH. Mertonpbl
orpeeNeHusl.
Ocobennoctu TPEX
(buU3NYECKUX COCTOSHUM
IIOJINMEPOB.
4 | PemakcanmoHHBIC N3yuenue  auTepartypsl 110 10,11 5
SIBJICHUSL. Kpusas| tematuke paspena Iloaroroskal
rucrepesuca npu| k 3adery Bemmonnenne W13
olpeeIeHUN N3yyenue nureparypbl 0 TEME
3aBUCHUMOCTH pedepara/noknana IloaroroBkal
nedopmanuu o1| peepara/moknana Beibop Tembl
HaPSKEHUS. npoektra [logbop u wuzyuyeHue
TemnepaTypHOUaCTOTHBI | TUTEPATYpPhl 10 TEME IPOEKTA
i wmeron  u3yuenusi Pazpabotka MIPOEKTa
MIOJINMEPOB [loaroroBka oTuera Mo NPOEKTy
AJlekcaHipoBa -
JlazypkuHa.
MexaHuyeckue MOTEpH.
TaHrenc yria
MEXaHUYECKUX MOTEPb.
5 | Teoperuueckas 4
IIPOYHOCTH  ITOJIMMEPOB.
VY napnas IIPOYHOCT.
KpaTtkoBpemennas 171
JUINTEJIbHAS] IPOYHOCTb.
6 |OcoOeHHOCTH pacTBOPOB 5
IIOJINMEPOB.
TepmoanHamuka
pacTBOpEHUS
nonuMepoB. HaOyxanue
MIOJINMEPOB.
Bcero 27

6.2. MeToanyeckue yKa3aHHUs M0 OPraHU3ALUH CAMOCTOATE/IbHOM PadoThI CTYACHTOB

[enbio caMOCTOSATENBHOM pabOTHI ABISETCS CAMOCTOSTENIbHOE IPUOOPETEHNE HOBBIE 3HAHUHN U
BbIpabOTKa CIIOCOOHOCTH K IOCTOSIHHOMY CaMOOOYYEHHI0O U CaMOCOBEPIIEHCTBOBAHHIO B
npohecCuOHaNBHOM U COLIMAIbHO-00IIECTBEHHBIX c(pepax NesiTeNIbHOCTH.

CamocrosarenbHas yyeOHas paboTa mpeacTaBieHa TakuMH (opMamMu y4eOHOro mpoiecca, Kak
JIEKIUs, CEMUHAp, MPAKTUYECKUE U JTAOOpaTOpHBIE 3aHSTHUSI, SKCKYpCHUHU, MOJATOTOBKA K HHUM.
CryneHT JOKEH yMEThb BECTH KpAaTKHE 3alMCH JIEKLIHH, COCTaBJIATh KOHCIEKTHI, IUIAHBI U
TE3UCHI BBICTYIIEHUH, TOAOUpaTh JTUTEPATypy U T.J.

Hayunas camocrosTenbHas paboTa CTyAE€HTa 3aKII0YaeTCs B €r0 y4acTUH B paboTe KPYXKKOB
Ha Kadenpax, B HAyYHbIX KOHPEPEHLUAX Pa3HOTO YPOBHS, a TAK)KE€ B HAITMCAHUU KOHTPOJIBHBIX,
KYpPCOBBIX U BBIITYCKHBIX KBAJTU(PHUKAIIMOHHBIX (IUIUIOMHBIX paboT) paboT.

CamocrosiTeIbHAS paﬁoTa CTYACHTOB BKJIHYACT CJICAYIOIHEC KOMIIOHCHTBI:

NoNo Kou-Bo ®dopma
HaunmenoBanue paboTsl
/o 4acoB KOHTPOJISL




1 [TpopaboTKa JIEKIIHOHHOTO 9 3auer
Mmarepuaia

9 [TonroroBka k 1a00paTOpPHBIM 9 JIOITYCK M 3aIUTa JIA0OPaTOPHBIX
3aHATHAM pabor.

3 IToaroroBka K 3K3aMeHy 9 DK3aMeH

6.3. Martepuajbl il NPOBeJeHUs] TEKYILIEro U MPOMEKYTOYHOr0 KOHTPOJS 3HAHMM
CTY/1€HTOB

KoHTpoJibHbIC BOPOCHI.

1. Jlate onpezaeneHue NOJIMMEPHOrO MaTepHaa.

2. UTO MOHUMAIOT 1MOJ HAAMOJIEKYJISIPHON CTPYKTYPOU MOJUMEPOB?

3. Oxapakrepu3yiTe OCHOBHBIC THIIBI KPUCTAIUIMYECKUX CTPYKTYP HOJIMMEPOB.

4. KakoBbl COBpPEMEHHbIE IPEACTABICHUS O HAJAMOJIEKYJSIPHOH CTpPYKType aMOp(HBIX
MIOJINMEPOB.

5. Hasosure gusnueckue cocTosiHUs aMOP(HBIX ITOJTUMEPOB.

6. JlaiiTe XapaKTepPUCTHKY CTEKIO0O0PA3HOTO COCTOSHUS ITOJIMMEPOB.

7. JlaiiTe omnpeaencHUe TEMIEpaType CTEKIOBAaHUS MOJIUMEpPa U OOBACHUTE €€ 3aBUCUMOCTb OT
HOJISIPHOCTU ¥ THOKOCTH MaKpOMOJIEKYJI.

8. OxapakrepusyiiTe 0COOCHHOCTH BBICOKOIIACTHYECKOTO COCTOSIHUS MOIMMEPOB.

9. OOBsCHUTE MEXaHHU3M BBICOKO3JIACTUYHOCTH MOJIMMEPOB.

10. OxapaxTepusyiiTe 0COOEHHOCTH BSI3KOTEKYYETO COCTOSIHUS TIOJMMEPOB.

11. [laiire ompeneneHue TemiepaTrype TEKy4decTH MOJIMMEpa U OOBACHUTE €€ 3aBHUCHUMOCTh OT
HOJIIPHOCTH, MOJIEKYJIIPHONH MacChl MaKpOMOJIEKYJI.

12. [laiite onpenenenue temnepaTypaM KpUCTAUIM3AUK U TUIABJICHUS TOJIUMEPOB.

13. OxapaxTepusyiiTe 0cCOOEHHOCTH KPUCTAIUTMYECKOTO COCTOSHUS TIOJIMMEPOB.

14. Kaxue moka3aTenu XapakTepU3yIOT MEXaHHMYECKUE CBOMCTBA MOIMMEPOB?

15. Kakue nokasarenau XapakTepu3yroT AeQOopMaIlMOHHbIE CBONCTBA MOJIMMEPOB?

16. Ha3zoBuTe coctaBnsromue o0mieit nedhopmannuu moaIuMepoB.

17. Kakue mporieccel MPOTEKAIOT B ITOJIMMEPE MPHU PACTIKEHHUHU.

18. B uem paznuune ynpyroi ¥ BBICOKOAJIACTHUECKON Aedopmaru.

19. Yro xapakTepusyeT MOIYJIb YIIPYTOCTH MOJUMepa, U KaK OH OTIPeeNsIeTcs ?

20. OxapakTtepu3yiiTe peakcalliOHHbIe CBOMCTBA MTOJUMEPOB.

21. OOBsICHHUTE IPUPOIY O-, B- U Y-pEeTaKCAIIMOHHBIX IPOIIECCOB B MOJIUMEpax.

22. B uem 3akiroyaeTcs NPUHIUI TeMIIepaTypHO-BPEMEHHOMN SKBUBAJICHTHOCTH.

23. Kakue KUHETHYECKHE eIMHUIIBI OTBETCTBEHHBI 32 - H 0-TIPOIIECCOM pelaKkcaIiuu’?

24. OCHOBHBIE TEPMOJANHAMUYECKUE MTOTEHLIUAIIBI, UCTIOIb3YyeMbIe B (PU3UKE ITOJIUMEPOB.

25. Pabota npu gedopMaliiz BEICOKO3IaCTUIECKOTO MaTepraa.

26. IIpupona BBICOKOW 3JIACTUYHOCTH Jie(OopMalii OJTUMEPHOH CeTKH.

27. BBICOKOATaCTHYECKUH MOTSHIIUAT U €T0 (PU3NIECKHIA CMBICIT.

28. Craructuueckas usuka noiauMepoB. OmnpeneneHne CpeaHero KBaJpaTUYecKoro pacCTOsIHUS
MeEX/1y Ha4yaJoM U KOHIIOM MaKpOMOJIEKYJI.

29. YpaBHEHHE COCTOSHUS JTUHEHHON MaKPOMOJIEKYJIBI.

30. OcHOBHBIE 3aKOHOMEPHOCTH TEUCHHUS TTOJTMMEPHBIX CETOK.

31. Merousl onpeneneHus: GU3NKO-MEXAHUIECKUX CBOMCTB MOJUMEPOB.

32. OnTudecKue METOJIbI UCCIICA0BAHUS MTOJIMMEPOB.

33. AKycTH4ecKHue METO/Ibl UCCIIE0BaHUS TOJIUMEPOB.

34. DnexkTpuyecKue U MarHUTHBIE METO/Ibl UCCIIEIOBAHMSI TOJIUMEPOB.

35. DkcrepuMeHTaIbHast yCTaHOBKA «SI3BIYKOBBINA IPUOODPY.

OKclepUMEeHTallbHas yCTaHOBKA «J{[MHaMUYECKUI UCIIBITATeNb TIOJTUMEPOBY.

Bomnpocs! 115 onpoca no TUCHHIIHHE
1. Yro Takoe nonumep?
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2. CteneHb MOJMMEpU3aIUu.

3. MonekysipHasi Macca moJIMMEPOB

4. IlonuaucnepcHOCTh MOJIMMEPOB

5. MonekynsapHO-MaccoBoOe pacrpeaeacHue

6. Kondurypauuu u koHpopManuu MaKpoMOIeKyI

7. CTepeoxuMusi OJIUMEPOB

8. 'mOKOCTb MOJIMMEPHBIX LieTIEeN

9. TepMonrHaMu4ecKasi 1 KWHETHYECKass THOKOCTh MOJMMEPHOH 1enH
10. Cratuctuueckne METO/Ibl OLIEHKH Pa3MEpPOB MaKPOMOJIEKYJI
11. Cerment Kyna

12. BnusiHue pa3nn4HbIX GaKTOPOB HA THOKOCTH LEMH

13. HaamounekynsipHasi CTpyKTypa MOJIMMEpPOB

14. ®a3oBble COCTOSIHUS TOJIUMEPOB

15. Kpucrammdeckue 1 aMmopdHbBIE TTOJIUMEPhI

16. HanMounekynsipHast CTpyKTypa KpUCTAIIMYECKUX TIOJUMEPOB

Bonpocs! 1Jis1 3auera

. Kpucrannuueckue u amopgHbie mOIMMEPbI

. HagmonexyinspHas cTpyKTypa KpUCTAJUIMUECKUX MOJIMMEPOB

. HanMonexynsipHas cTpykTypa aMOp@HBIX ITOJIUMEPOB

. Pu3MYECKUe COCTOSHHS aMOP(HBIX MTOJTUMEPOB

. IloHsATHE O penakcauy MOJIUMEPOB

. TepmMOMeEXaHMYECKUN METOI UCCIIEA0BAHUS TIOJIUMEPOB

. TepmoMexaHn4eckrue KpuBble

. Crexsioo0pa3HO€ COCTOSIHUE MOJIMMEPOB

. CTpyKTypHO€ U MEXaHUYECKOE CTEKJIOBAHHE MTOJINMEPOB

. @aKTOpBbI, BIUAIOLIME HA TEMIIEPATYPY CTEKJIOBAHUS

. BeiHy)1eHHas snacTrueckas nedopmanus B moJumepax

. BeIicokoaacTuueckoe cocTossHUE OJMMEPOB

. IIpupona sanactuyHoCTH

. PenakcanimoHHbI€ SIBI€HUS B BBICOKOAIACTUYECKOM COCTOSIHUU
. BsizkoTekydee cocTosHUE MOJIMMEPOB

. @aKTOpBI, BIUAIOLIME HA TEMIIEPATYPY TEKYUECTH MOJTUMEPOB
. CynHoCTh BA3KOCTH IIOJUMEDPOB

. 3aKOHBI TEUEHUS TOJTUMEPOB

. MexaHnu3M TeueHus NoJIMMEPOB

. BeicokoanacTuueckue SBJICHUS MPU TEUEHUH MOJIMMEPOB

. MexaHnueckas IpOYHOCTh U JI0JITOBEYHOCTH ITOJINMEPOB

. MexaHu3Mm pa3pylieHus MoJIMMepPOB B CTEKIIO00pa3HOM COCTOSIHUN
. MexaHu3Mm pa3pyleHus MOJIMMEPOB B BBICOKOJIACTUYECKOM COCTOSTHUM
. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COETMHEHUM

. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COETUHEHUM

. Habyxanue u pacTBopeHH€ MOJIMMEPOB

. Konuenmus napamerpa pacTBOpUMOCTH

. [Inactuduxanus noaumepon

. IIpaBuno Xypkosa u Kapruna-Manusckoro

. AIlre3ust u ayTore3ust

31. Anre3us u Kore3ust B oJIMMepax

O 01N DN B W~

W N N DN DNDDNNDNNDNDNMFE = e e b e
SOOI DN WNNRLOOUOJIANWM P WDN—=O

K 3auery nomyckaioTcsi CTyIEHTBHI, BBIIOJHHUBIINE Bce (HOpMBI TeKymiero kontposs. Ilpu cmage
3a4yeTa CTYJIEHT MOJy4aeT JBa BOIIpOCa W3 IEpeuHs, MPHUBEJCHHOIO BbIIEe. Bpems moaroToBku
CTyJI€HTa K YCTHOMY OTBETY Ha BOIIPOCHI — 10 30 MUH
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7. Y4eOHO-MeTOAMYECKOEe U MATEPUAIBbHO-TEXHHUYECKOe o0ecnevyeHrue TUCHMILTUHBI

7.1. Y4yeOHasi quTeparypa:

Ocnosnas:

1.
2.
3.
4.

[TonukonAeHCAIMOHHBIE peakuu U nojJumepbl, Mukutae A. K. Hanpuuk.: 2007
OnexTpuueckue cBoiicrBa nonumepos J. P. bnaiit, /1. biyp, M.: ®DUSMATIINT 2008
CtpyKTypa MoIUMEPOB OT MOJIEKYJI 10 HaHoaHcaMmOel, MaTemnekr, Jonronpyaasiii 2009
[Tonumepsl u OuononuMepsl ¢ To4ukd 3peHus ¢usuku. A. FHO. I'pocbepr, A. P. Xoxios

«aTemnext» 2010
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ILIT. Kob6eko. Amopdusie BemectBa. JI. 1952.

B.H. Kyne3nes. Cmecu nonumepos. M. 1980.

H. Yopa. Mexannueckue cBOMCTBa TBEpABIX nojJuMepoB. M. 1975.

DHuMKIoneaus moaumepos. M. 1972-1974, 1.1-3.

Jlx. @epu. Bsaskoymnpyrue cBoiicTBa noiaumepon. M. 1963.

Hosrie meTonb uccienosanus noaumepoB (mox pexa. FO.C. Jlumarosa. Kueg, 1995).
I"'M. Baprenes, 10.B. 3eneneB. Kypc ¢puzuxu nomumepos. JI., 1976.

. I''M. baprenes, 10.B. 3eneneB. ®usuka u Mmexanuka noaumepon. M., 1983.

. T.M. bupumreiin, O.b. [Ttuneia. Kondopmarus makpomoirekyi. M., 1978.

. JA.B. Ban KpeBenen. CBoICTBa U XMMUYECKOE CTpOEHUE NTOIUMeEpoB. M., 1978.
. B.E. T'ynb. CTpykTypa u MeXaHH4eCcKHe CBOMCTBA oaumMepoB. M., 1979.

.E. I'ynp, B.H. Kyne3nes. CTpykTypa 1 MEXaHMYECKHE CBOMCTBA osMMepoB. M., 1979.

. B.A. Kaprun, I'.JI. Cnonnmckuii. KpaTkue ouepku pU3NKO-XUMHUYECKUX MTOJIUMEPOB.

. B.H. Kectenpman. @usnueckue MeTo bl MOJU(PHUKAIIMY TOTUMEPHBIX MaTepraioB. M., 1980.

. A. Homeit, 1. Maxk-I'pat. biiok-cononumeps! noa penakuueit F0.C. Jlunatosa. Kues, 1975.

. N.W. Ilepeneuko. AKycTHUECKHE METOBI UCCIIEN0BAaHUS OIUMEPOB. M., 1978.

. A.B. Tarep. ®u3uko-xumus noiumepos. M., 1978.

. I''A. JlymelikuH. Meroabl UCCIen0BaHUs dJIEKTPUUECKUX CBOMCTB MOMMMEPOB. M. «Xumus»,

. B.W. LiseTtkoB, B.b. ®penkens. CtpykTypa MakpoMoiieky B pactBope. M. Hayka, 1964.
. I''M. Baprenes, A.I'. Bapreneas. PenakcanrionHblie cBoicTBa noiaumepoB. M. «Xumus», 1992.
. IIpakTukym o xumuu 1 puszuku nonumepos. M. «Xumus», 1990.

7.2. UHTEpHET-pecypcehl

Ha3zBanue pecypca Cceblaka/nocTyn

DnexTponHas Ooubimoreka onnaitn «Equroe okuo | http://window.edu.ru
K 00pa30BaTeIILHBIM PECYpCam»

«O6pazoBaTenbHbIi pecypc Poccrm http://school-collection.edu.ru

DdenepanbHbIi o0pa3oBaTeNbHBIN noprai: | http://www.edu.ru
YUpEXKIAEHUs, NpOrpaMmmsel, cTaHaaptsl, BY3sl,
tectel EI'D, THUA

denepanbHbIA LCHTP uHdopMmarmonHo- | http://fcior.edu.ru

oOpa3oBatenbHBIX pecypcoB (PLIMOP)

Pycckasi BupTyaibHas OMOIHOTEKA http://rvb.ru

ExxenenenpHuk Hayku u oOpasoBanus IOra | http://old.rsue.ru/Academy/Archives/Ind
Poccun «Axanemusy ex.htm

Hayunas snextponHast 6nbanoTeka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0ubnmoreuHas cucrema [PRbooks http://www.iprbookshop.ru

DJIEKTPOHHO-CITPaBOYHAsl CHCTeMa JOKyMmMeHToB B | http://www.informio.ru



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

ctepe obpazoBanus «MapopmMuO»

NudopmannoHHo-TIpaBoBast cuctema | CeTeBass Bepcusi, JOCTyIIHA CO BCeX

«KOHCYIBTaHT-TLTIOC) KOMITBIOTEPOB B KOPIIOPATHBHOW CETH
Nurl'y

D1eKTpoHHO-0MOHOoTeuHas cuctema «FOpaiiT» https://www.biblio-online.ru

7.3 IlporpaMmmHoe obecnevyeHue

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
. Microsoft Windows server 2003, 2008, 2012, 2016

. Microsoft Office 2007, 2010, 2016

. AatuBupycnoe I10 Kaspersky endpoint security

. CpaBouHo-nipaBoBasi cucteMa “KoncynbTant”

. Onepanuonnas cucrema Microsoft Windows XP Professional.
. [Taker npuknaaneix mporpamm Microsoft Office 2003 Professional.
. [IporpamMmHusIif mpoaykT « AHTUBUpPYC Kacnepckoroy.

. [Iporpammusiii mpoxykT FineReader 7.0 Professional Edition.
10. ITporpammusiii npoagykt MATLAB 6.

OO0 NO O WDN P

7.4. MaTepuajibHO-TeXHHYECKOe 0O0ecneuyeHue

Vuebnas  aymauropuss s | Cton mist nmpenojaBarenis - 1 mr. (COCTOMT U3 2-X CEKIIHi);
nexkunoHHbIX 3aHsTuid (Ne 303) | ctyn ansa mpenogaBatens -1 mrT.; qocka - 1 mwT.; TpubyHa-1
386132, PU, r.Hazpans, | mT, ctoxa - 361T.; ckambsi-72 T

'amyp3ueBckuii  OKpyr, Vi
Maructpansnas, 39a, Kopmyc

3E

JlabopaTopus «®uzuka | Cton ansa npenogaBaTes - 1 WIT; CTy Juist TpernoaBaTes -
nonumepoB» (Ne201) 386132, | 1 mt.; gocka - 1 mrt.; cton - 10 mrT.; ckambs-20 mt. DTA —
PU, r.Hazpans, | ananus, JIKT -8. Onpenenenne TeroeMkocTeit 1 00beMHON

I'amyp3ueBckuii  OKpyr, yJI. | IPOBOAMMOCTH IOJUMEPOB. YCTaHOBKA AJI ONPEIEIICHUs
MarucrtpanbHas, 39a, Kopmyc | anekTpudyeckoil MpOYHOCTH AMAJIEKTpUKOB. OnpeneneHue
3E JURJIEKTPUYECKON IMPOHUIIAEMOCTH M TaHreHca anbda
IUDIEKTPUYECKUX — moTepb.  OmpeneneHue  mMokKas3arens
IIPEJIOMJIEHUSI U €r0 MHKPEMEHTHI PacTBOPOB IOJIMMEPOB.

Masatauk — Komep JUIsl  MCCIAEAOBAHUS  MPOYHOCTH
nonumepoB. DUII-onpenenenre penakcaiuOHHBIX OTEPh B
MoJINMepax.
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https://www.biblio-online.ru/

PaGouas mnporpamma paucuumiuHbl «®Pu3KMKa MONMMEPOB» COCTABIEHA B COOTBETCTBUHM C
tpeboBanusiMu ®I'OC BO mno nHampaienuto mnoarotoBku 03.03.02 Pusmka, yTBEp:KIECHHOIO

nmpuka3zoM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccutickoit deneparuu ot « 07 » aBrycra 2020 r.
Ne 981.

[Iporpammy coctaBmi: K.h-M.H., 1o1ieHT kKadeapbl «Pusnka» Topmixoesa 3. C.

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl «Pu3nka»
[Tporokonm Ne_10 ot «_ 20 » mas 2024 rona

[Tporpamma oo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKkysbpTeTa
ITporokon Ne_9 o1« 22 » _mas 2024 rona
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CeeeHus 0 nepeyTBepP:KIeHUMH NMPOrpaMMbl HA O4YepPedHOl Y4eOHbId roJ M perucTpauuu

H3MeHeHUu
YyeOHbIit Pemrenue Buecennnie namMeneHus IMonmuce 3aB.
ToJI kadenpsl kadenpoit

(Ne mporokoa, 1ata)
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