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Henau n 3a1a4u y4eOHOM IMCUMILIHHBI

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 mncuuniunsl B crpykrype OIIOII BO 6akanaBpuara.

Jucuummmna «@u3nka MOTUMEpPOB» K YacTd, (OpMHpPYEeMOW y4JacTHHKAMH 00pa30BaTENbHBIX
ornomenwii (651.B.02)

Hucnurnnuna yntaercs Ha 4 Kypce B 8 cemecTpe.

[Tpu n3yuenuu GpU3MKKU NOIMMEPOB UCTIONB3YIOTCS 3HAHMSL:

a) Mo BceMy oObeMy oOmiei ¢u3ukm (MexaHWKa, MOJIEKYJsIpHas (U3MKa, HIIEKTPUYECTBO H
MarHeTHusM, ONTUKA, aTOMHAs U siiepHas GU3UKa);

0) pas3zmensl TEOPETUYECKOH (U3UKU: TEOPETUUECKYI0 MEXAaHHKY, JJIEKTPOJMHAMUKY OCHOBHBIC
IOJIOKEHHUS KBAaHTOBOW MEXAaHUKH, TEPMOJMHAMUKY U CTAaTUCTHYECKYIO (GU3UKY, (QU3HUECKYIO
KUHETUKY;

B) OCHOBHBIC CBEACHUS W3 MaTeMaTHYeCKOro aHaiu3a, T.e. yMeHue auddepeHuupoBaHus,
MHTETPUPOBAHUS, METOBI pemieHust auddepeHInanbHbIX YpaBHEHNH OOBIKHOBEHHBIX U B YaCTHBIX
IPOM3BOJIHBIX, TEOPHsI BEPOATHOCTH, MaTEMAaTUYECKasl CTATUCTUKA, aHATUTUYECKasi TEOMETpUSI.

Taoauua 2.1.
CB$I3B JOUCIHHITIIINHBI «CDI/ISI/IKa HOJII/IMepOB)) C HpeIIHIeCTBYIOHII/IMI/I AUCHUILNTIMHAMU U CpOKI/I nux
U3YYCHUS

Kon J[MCUUTUINHBL, TPEANISCTBYIOIINE JUCIUILTUHE Cemectp
MUCIAIIIAHBL [« DU3KKA TOJIMMEPOBY
b1.0.04.01 [Mat.ananu3 1,2,3
51.0.04.02 |Ananutuyeckas reoMeTpUs U JIMHEHHas anreopa 1,2
51.0.04.04 |Iud.ypaBHEeHUS 3
b1.0.04.06 [Teopust BEpOSTHOCTU U MaTEMaTHYECKasi CTATUCTUKA 5
b1.0.07 |OO0mas ¢pusnka 1,2,3,4,5
b.1.0.16 [Teopernueckas MexaHuka. MexaHUKa CILUIOIIHBIX CPEJl 45
Taomauma 2.2.

CBs3b JAUCIHUITIINHBI «Duznka MMOJIMMEPOB) CO CMECKHBIMU JUCHHUITIJIIMHAMHA

Kon JIMCIUTTIIMHEL, CMEXHBIE C TUCUUIUTMHON «DPu3nKa Cemectp
JWICLIMIUIMHBl | TIOJIMMEPOBY

b.1.0.17 KBanToBas Teopus 7
b.1.B.10 Craructuueckas pusuka 7

3. Pe3y.]1bTaTl)I 0CBOCHMUA NUCHUIIIIMHBbI «Pu3uka moJIMMe€poB»

[Iporiecc wn3ydeHus AMCUMIUIMHBI HampaBieH Ha (OPMUPOBAHHE 3JIEMEHTOB CJEIYIOIIUX
koMmrieTeHImi B cootsercTBrM ¢ @I'OC BO 1o 1aHHOMY HanpaBJICHUIO:

KO,Z[ HaumenoBanue I/IH,I[I/IKaTOP JOCTUKCHUSA B PE3YyJIbTaTC OCBOCHUA
KOMIIETEH- KOMIIETEHIINHU KOMIIETEHIINH JTUCITUTITUHBI 00yYaOIUNACS
1005051 (3aKpeniennblil 3a OUCYUNTUHOLL) JNOJIKCH:
YK-1 Criocoben VK-1.1. Ananusupyer 3aaauy, 3HaTh: AHaMM3MpoBaTh
OCYIIECTBIISITh BBLIENAS €€ 0a30BBIE 3ajady, BBIIEIAS ee 0a30BbIC




IIOUCK, KPUTUYECKUU
AQHAJIN3 U CUHTE3
uHpopManuu,
IIPUMEHSTD
CHUCTEMHBIN IIOIXO0/
JUISL pEIICHUS
IIOCTaBJICHHBIX 3a]1a4

cocrapistonye. OcylecTBiIseT
JIEKOMITO3UIINIO

3a/1auu.

VK-1.2. Haxonut n
KPUTUYECKH aHATIU3UPYET
nHpopMaIro, HEOOXOIUMYIO
JUTSL pelLeHUs

MIOCTaBJICHHOM 3a7auH.

VK-1.3. PaccmaTpuBaer
pa3IMYHbIe BAPUAHTHI PELLICHUS
3a/1ayu, OLICHUBAs UX
JIOCTOMHCTBA U

HEJ0CTaTKU.

VYK-1.4. I'pamoTHO, JIOTUYHO,
apryMEHTHPOBAHHO (OPMUPYET
COOCTBEHHBIE CYKJICHUS 1
OLICHKH.

OtnnuaeT GakTel OT MHEHUH,
MHTEpIPETALNM, OLEHOK U T.J.
B PACCYKJECHHUSIX OPYTUX
YYaCTHUKOB

JIeATEIbHOCTH.

VYK-1.5. Onpenensier u
OILICHUBAET MTPAKTUUECKHE
MOCJIEJICTBHS BO3MOKHBIX
pPELIECHUM 3a/1a4H.

COCTaBJISIONIHE

VYMerTs: OcymecTBISTH
MOWCK  WHpOpMAIMH IS
peIICHHS MOCTaBJICHHON
3a/lauy M0 PAa3IMYHBIM THUIIAM|
3aIpoCcoB

Bnaners: Ilpu o0pabotke
nHpopMaIuy OTIMYaeT (HaKThI

OT MHEHHH, HHTEPIPETaLUi,

OLIEHOK, bopmupyeT
COOCTBEHHBIE MHEHUSI il
CYXKICHHUS, apryMEHTHPYET

CBOM BBIBOJIbI U TOUKY 3pCHHUA

IK -3

FOTOBHOCTBIO
PUMEHSITh Ha
[IPAKTUKE
podeccuoHanbHbIe
BHAHWA TCOPUU U
METO/IOB (PU3UICCKUX
MCCIIETOBAHU I

[1K-3.1. ITonumaetr pusnueckue
OCHOBBI METOJIOB M CPEJICTBA
npeoOpazoBaHus HHGOpMaIUH,
oOMeHa nHpopMmarueit Ha
PACCTOSIHUU C TIOMOIIBIO
PaaNO3JIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHIA.

[1K-3.2. Bnaneer Mmeroaonoruei
MaTeMaTU4eCKOro
MOJIETTUPOBaHUS (PU3UUECKUX
MpOLEcCOB U 00BEKTOB Ha 0aze
KaK CTaHJapTHBIX AKETOB
ABTOMAaTHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIICIOBAHUM, TaK B
CaMOCTOSITEJIbHO CO3/JaBAEMbIX
OPUTHHAJIBLHBIX MTPOTPaMM.
[1K-3.3. IIpumenseT nudppoBy0
TEXHUKY TTPU 00pabOTKe TaHHBIX
TIpH COOIIO/IEHUN OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHOMI
0€30MacHOCTH.

[1K-3.4. [Ipumensier
COBpeMEHHbIC HH()OPMAIIMOHHBIC
CpeICTBA MPHU MOJTOTOBKE
JAHHBIX TPU COCTABICHUH
0030pOB, OTUETOB M HAYYHBIX

Bnanets: MeToamu
HAXO0XJIeHHUs, 0TOOpa 1
00BbeAMHEHNS Pa3IMUHbIX
METOJIOB MPOBEACHUS
(bU3HYECKUX UCCIICIOBAaHUH.
YMeTh: OCMBICIIEHHO
BBIOMpATh HAYIHBIH METOJI
pOBEJCHUS (PUINUECKUX
HACCIIENOBaHUMN.

3HAaTh: CIIOCOOBI
OTpesieNICHUs] BUOB U THUIIOB
npohecCHOHANBHBIX 3a7a4, a
TaK)Ke METOJIBI UX PEIICHUS
IIpU MIPOBEICHUHN
bU3UYEeCKUX UCCIIeJOBAaHUHN




nyOnuKanuii.

TIK-4 Crioco0eH mpOBOIUTH
Hay4YHbBIC
KCCIIEIOBAHUS B
COOTBETCTBYIOIICH
00J1acTH 3HAHUI U
0(hOpMIISATH
[PE3YJIBTATHI
MCCIIEIOBAHUN U

pa3paboTok

[IK-4.1. 3HaeT OCHOBHBIE METOJBI
MPOBEIEHUSI TEOPETUYECKOTOo U
AKCIIEPUMEHTAILHOTO
MCCIIeTOBaHUS B
rmpodeccrnoHaIbHOM
NEesITeIbHOCTH.
[1K-4.2 YdactByeT B 0OpMIICHHH

cthepe

Pe3yabTaTOB  HCCICIOBAaHUA U
pa3paboTOK, TMOJyYEHHBIX IPH
pPOBEICHUN HayYHbIX
MCCIIeTOBAaHHHA B chepel

MpodeCCHOHATBHON IEATEILHOCTH
I1K-4.3 Bnageet HaBbIKAMH
paboTHI C COBPEMEHHBIM
npuOOPHBIM 000pPYyIOBaHHEM,
MeTOoaMH 00pabOTKH M aHAI3a
MOJTyYCHHBIX PE3YyIbTaTOB
HAYYHBIX HCCIIEZIOBaHUN B cepe
poQeCCHOHAIBHON

JCATCIIbHOCTH

Bnaners: MmeTomamu
HaxOXJEHHUs, 0TOOpa 1
00BbETUHEHUS PA3TUIHBIX
METOJIOB MPOBEICHHUS
(U3NIECKUX UCCIICIOBAHUIM.
VYMeETh: OCMBICIEHHO
BBIOMpATh HAYYHBIH METO
POBEJCHUS (PUINICCKUX
HCCJICIOBaHUM.

3HaTh: CIOCOOBI
oTpesiesieHUs] BUIOB U TUIIOB
po(heCCHOHATBHBIX 3a7a4, a
TaK)Ke METOJIbI UX PEIICHUS
IIPH [IPOBEICHUHN
(UBHYECKUX UCCIICTOBAHUI

4. CTpyKTYypa M cojepKaHue JUCHHIIHHBI (MOLYJIfA)
4.1. CtpykTypa IMCUHILIMHBI (MOAYJIs)
OO0mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTaBISICT 9 3a4eTHRIX eqUHUI, 324 dacosB.

4. OFBbEM JINCIIATNIVMHBI ¥ BUJABI YYEBHOM PABOTHI

Bcero ITopsiAKOBBII HOMEP ceMecTpa
7
OO6m1ast TpyA0€MKOCTh TUCIMILIUHBI BCETo (B 9 9
3.€.), B TOM YHCJIE:
AyIuTOpHBIE 3aHATHUS BCETO (B aKaj.gacax), B 198 198
TOM YHCJIE:
Jlexumu (JI) 94 94
JIaGopartopubie 3ansaTus (JI3) 144 144
CamocrosrenbHas padota (CP) Bcero (B 99 99
akaj.gacax), B TOM YHCIE:
KonTpos (K) 27 27
Bua utoroBoii arrectanyu:
3auer/nmud¢.3auer
OK3aMeH +
OO1m1ast TpPyA0EMKOCTh IUCIUIITUHBI 324 324
(dgacax)
Pacnpenesienne yacoB IMCUUILIMHBI (110 TeMaM U BHAaM pador).
Ne | HaumeHoBaHue pa3ziesioB U TeM Bcero JI JP | CP | K
n/m
1. | Benenne. [Tonumepsl u knaccuduxanus. 1 2 2

2. | OCOOEHHOCTH CTPOCHHS TOJIUMEPOB.

HEPETYJISIPHBIC ITOJIMMEDPBI.

Perynsipubie  u




BuyTtpennee Bpatenue. [loTeHInanbHbli 6apbep.

Crpoenune mommMepHbix nenei. Kondurypamus wu
KoH(popManus.

o

TepMoarHaMuyecKasi 1 KHHETHYECKasi THOKOCTH TETICH.

1S

HaamonekynspHbie CTPYKTYpbI OJIUMEPOB U TUIIBL.

Kpucrammueckue MIOJIUMEPHI. Nx CTPYKTypa.
OpueHTUpOBaHHbIE U HEOPHUEHTUPOBAHHBIE TOJIUMEPHI.

du3nuecKue COCTOSHUS MOJMMEPOB, MX KIaCCU(PUKAIIHSL.
OCOOEHHOCTH  TMOBEJCHUS  MOJMMEPOB B Pa3HBIX
(U3HYECKUX COCTOSIHHSIX.

KuakokprucTauInyecKue CTPYKTYPhI TOJIMMEPOB.

N

10.

CrexnooOpa3Hoe M KPHUCTALIMYECKOE  COCTOSIHHSA
nosinMepoB. CTekJIoBaHUE KaK OCHOBHOM peaKcallMOHHBIH
nporecc B mnonumepax. CTPyKTypHOE W MEXaHHYECKOe
CTEKJIOBaHHUE.

11.

Teopus CTPYKTYPHOTO CTEKJIOBAHUS. Otnuuue
CTPYKTYPHOTO CTEKJIOBAaHHsI OT ()a30BOro INepexoa.

12.

MexaHnueckoe CTEKIJIOBAaHUE. HpI/I‘H/IHa pas3jinuusa MEKAy
Tee ¥ Tre.

13.

[Tpupona MexaHHMUECKUX TMOTEPh. TaHTeHC MEXaHHUYECKUX
OTEPb.

14.

Penakcanmonnsle siBneHUs B monumepax. Penakcarmonnas
cnekrpoMerpust. Ctpenka 1eHCTBUS.

15.

[IpuHnMn TemmnepaTypHO-BPEMEHHOW 3KBUBAJICHTHOCTH.
MeTo/1bl «30HAUPOBAHMSD) CTPYKTYPbl MAKPOMOJIEKYJL.

16.

Knaccudukanuss ~ penakcallMOHHBIX — TIPOLIECCOB B
nonumepax. Penakcanusi HanpsKEHUsL.

17.

PenakcanmoHnHbie poHeCChl U UX CBA3b C KOB(l)(I)I/II_II/IeHTOM
MCXAHUYCCKHX ITOTCPD.

18.

IIpupona penakcalMOHHBIX — IpoleccoB. MojenbHoe
OIMCaHue CTpOEHUS IIOJINMEPOB c NO3ULUU
penaKCcalurOHHON CIEKTPOMETPHUH.

19.

Metoabl TEpMOJUHAMUKM B HCCIEAOBAaHUM (PU3HMUECKUX
CBOMCTB TIOJMMEPHBIX MarepuanoB. MeToa KpyroBbIxX
IIPOLIECCOB.

20.

Metol TepMOAMHAMUYECKUX MOTEHIMAIOB. TepMuyeckoe
U KaJIOpUYeCKoe  ypaBHeHus. IIpocTeie  cHUCTEMBI.
OCHOBHBIE TEPMOIMHAMUYECKHUE COOTHOIIEHUS.

21.

TepMoauHaMHuUeCKHe YpaBHEHUS. YpaBHeHus
nedopmaruu, — CIEAyIOIIMe W3  TEepBOTO  Hadvaia
TEPMOJMHAMUKHU. YPaBHEHUS CIEAYIOLIUE W3 BTOPOIO
Hayaja TepMoJruHaMUKU. CBOMCTBA CETOYHBIX MOJUMEPOB.
KBazupaBHOBecHbIE IehOopMalliK CETOYHBIX MOJIMMEPOB.

22.

VYpaBHEHHsI COCTOSIHUS TOJUMEPHBIX ceToK. Pabora mpu
nedopmMaliui BHICOKOAJIACTUYECKOT0 MaTepHaa.

23.

Tepmonunamuueckuii morenmman [ubbca w mpupona
BBICOKOM  3JIaCTUYHOCTH.  YpaBHEHHE jaedopMaiuu
MOJJMMEPHOU CETKH.

24.

MexaHHKa paBHOBECHOU Ae(opMaIiiy MOJIUMEPHBIX CETOK.
YpaBHenue MyHu.

25.

VYpasuenue Pusnuna. O6mee ypaBaenue Tpenoapa. Bxian
BHYTpPEHHEH 3HEPTHH B BHICOKYIO 31aCTUYHOCTb.




26.

Teopus TEPMO3JIACTUIHOCTH BBICOKO3JIACTUYCCKHUX
MaTEepHAJIOB.

27.

Tepmosnactuueckass wuHBepcusa. IHBepcus TEIIOBOTO
addexra mpu gedopmanuu.

28.

Cratuctuyeckas (u3MKa MaKpOMOJIEKYJ] U IHOJMMEPHBIX
cerok. Ilpupoma rubkoctu makpomonekyn. CTpykrypa u
¢u3nyeckrue CBOMCTBA MAKPOMOJIEKYJI.

29.

CpenHee KBaJpaTHUECKOE DPACCTOSIHUE MEXIY KOHLIaMU
MakpoMoJieKyl. CerMeHT JIMHEHHONW MaKPOMOJICKYJIbI.

30.

BuytpeHnHee BpameHue. Y4eT 3aTOPMOKEHHOCTH IIpU
BHYTPEHHEM BPAlLlCHUU CBSI3EH.

31.

Kondapmanmonnas craTUCTUKa MaKpOMOJIeKy1. DopMyIibl
bpeciepa-®penkens u Teitnopa.

32.

Pacniepaenenue JJMHEHHON MaKpOMOJIEKYJIBI 110 JUIMHAM.

33.

YpaBHEHHE COCTOSHUS TMHEWHON MaKpOMOJICKYIIbI.

[HEN

N

N

34.

Craructuueckas TepMOJMHAMUKA JMHENHON
MaKpOMOJIEKYJIBI TIPU OOJBIIUX PACTKEHUSIX. Y paBHEHHUE
COCTOSIHMSI MaKpOMOJIEKYJI.

35.

Knaccudeckast — cratuctuueckas Teopust —jaedopmamnmu
MOJIMMEPHBIX ceTOoK. J[edopmarus U SHTpOIHS OTACIbHOU
LHenu CETKH. BrIcokoamacTrniyeckmit NOTEHIMAI
MOJMMEPHOU CETKHU. YpaBHeHUE nedopmaruu
MOJIMMEPHOU CETKH.

36.

CpaBHEHHE TEOpPUU C SKCIEPUMEHTAIbHBIMU JaHHBIMU.
OnnoocHoe pactsokeHue. JIByXOCHOE HECUMMETPUYHOE
pactsixeHue. Yucerelil casur. CMenIaHHbli CJIBUT.

37.

Pa3BuTne craTuCTUYECKUX TEOPUN BBICOKOM 3JaCTUYHOCTH
MOJIMMEPHBIX CETOK. MHOronapaMeTpuyecKue ypaBHEHUs
nedhopmaliiu.

38.

Teopus peanbHbIX ceTok 3si6utikoro. Teopust Kpoccnenna
u Ban-nep-I'odda.

39.

BJ'IOK-COHOJ'H/IMCpLI, X 0COOCHHOCTH.

N

40.

KOMHO3I/IHI/IOHHBI€ IMOJIMMCPHBIC MaTCPHAJIBI.

[EEN

N

N

41.

OcHOBHbIE CTPYKTypHble mpezacTaBieHus. CTpyKkTypa
HEYIOPSAI0YEHHBIX LETIEH. Mopdonoruueckue
0COOEHHOCTH.

42.

[InmaBnenne  romomnonumepoB.  Bsenenuwe.  IIpupona
rpoliecca IUIaBjIeHus. BiusiHue MOJIEKYJIIpHOTO Beca.

43.

[InaBnenue comonumepoB. Beenenme. Teopusa. OOume
JKCIEPUMEHTANIBHBIE  Pe3ynbTaTel.  ['eoMerpuyecknii
HU30MEPU3M. CrepeonsoMepusm. Pa3BeTBIIEHHOCTD.
YnopsnoueHHsle cononuMepsl. Habyxiiue cononuMepsl.

44,

OOmme cBeneHuss o noiuMmepax. HaamonexymsipHble
CTPYKTYpbl B aMOp(HBIX MoJuapuiatax Hu (U3HKO-
XUMHYECKHE COCO0BI ux pEryIMpoBaHUsl.
Kpucrannnueckue noiauapuiarel.

45.

Crpyktypa  nonumepoB.  XHMMHYECKass  CTPYKTypa
noauMepoB. Ouznueckre CBOMCTBA MOJUMEPHBIX LIETIEH U
IIPOLIECCHI penaKkcamyi. HaamonexynspHbie u
HaJICErMEHTAJIbHBIE  CTPYKTYpbl. B3aumMocBsI3p Mexay
KPUCTAJUINYECKON 1 aMOPPHOH CTPYKTypaMH MOJUMEPOB.

46.

[Ipuposa penakcalMOHHBIX MPOLECCOB B aMoOp(hHBIX




BemiecTBax. DIyKTanoHHa TEOpHs B U o — peraKcaluu.
JIBa moaxonma K TporeccaM CTEKIOBaHMS B Pa3IUYHBIX
BemecTBax. Ilpupoma wmenkomacmrabHoro fB- u - o-
mporecca  penakcanuu.  KuHeTHYecKHe — eIUHMILHI,
OTBETCTBEHHBIE 3a [- M 0- IIPOLECCH pPEIAKCAIHH.
Kpynnomacmtabuplii  A-  mpolecc — penakcanuud B
KHUJIKOCTSIX.

47.

MomnekysipHble CeTKH U (DU3UYECKUE Y3JIbI B MOJUMEpax. 1 4 3 1
JlokanbHble (U3MYECKUE Y3Ibl. Y37l  3aleIUICHUI.
Bonmoponnbie cBs3u B monmMepax. MHKpooOBeMHBIE
¢dusnyeckue y3iabl MOJICKYJISPHOH CETKHM U A- HPOIECCHI
pernaKkcayy B moauMepax. MosieKy sipHbIe CETKH U BA3KOE
TEUCHHE.

48.

CrexioBaHue MOJUMEPOB M 0O~ TMPOILECC pelIaKCallUH. 1 4 2 1
JIBoiicTBeHHas mpupoja crekioBaHus. CTeKIOBaHUE U O-
penmakcanuu. TemmepaTypHasi 3aBUCHMOCTh  BPEMCHH
penakcanuu. CTpYKTYpHOE M MEXaHUYECKOE CTEKIOBaHHUE.

49.

CTpyKTypHOE CTCKJIOBaHHE€ W  CBOOOIHBIH  OOBEM. 1 4 2 1
Konnenmus CBOOOTHOTO o0beMa. CrpykrypHas
penaKcarys B obmacTu CTCKJIOBAHHSI, HUXKE
TEMIIepaTyPHO# 00JaCTH CTEKJIOBAHUSI.

50.

duznyeckue u (U3NKO-XUMHUYECKHUE METO/IbI 1 3 2
UCClIeIoBaHMsl NoJauMepoB. MccnenoBaHue MOJIUMEPOB
MeroaoM MK-cnekrpockonuu.

51.

TepMuyeckuil aHaIu3 MOJIMMEPOB. 1 2 2 1

52.

[Monsiporpaduueckuii METOI UCCIEOBAHUS TTOJIMMEPOB. 1 2 2

HToro ayaAuTOpHBIX YacoB: 324 54 | 144 | 99 | 27

4.2. ConepxxaHue IMCUMILITUHBI (MOTYJIf)

Benenue. [loaumeps! U kmaccupukanus.

Oco0eHHOCTH CTPOEHUS MONIUMEPOB. PeryssipHblie 1 HEperysipHble TOIMMEPHI.

Buyrpennee Bpaienue. [loreHimanbHblil 0apbep.

Crpoenue nonumepHsix Leneil. Kondurypauus u kondopmarius.

TepMoanHaMuyeckass 1 KWHETHYECKasi THOKOCTH LeTeH.

HanMonekynspHble CTPYKTYpbI IIOJUMEPOB U TUIIBIL.

Kpucrammmueckue mnomumepsl. Mx crpykrypa. OpHEHTUpPOBaHHBIE M HEOPHUEHTHUPOBAHHBIC

MMOJIMMCPHI.

Dduszndeckrue COCTOSHUS MMOJIMMEPOB, UX KHaCCI/I(i)I/IKaHI/ISI. OcobeHHoCTH MOBEACHHU IMOJIUMCPOB B

Ppa3HbIX (I)I/ISI/I‘-ICCKI/IX COCTOSAHHUSAX.

KuakokpuCcTaNIMYeCKUE CTPYKTYPBI TOJIMMEPOB.
Creksioo0pa3HOe W KPHUCTANIMYECKOE COCTOSHUS ToiauMmepoB. CTeKiIoBaHHWE KakK OCHOBHOM

penakcallMOHHbIH npolecc B noaumepax. CTpyKTypHOE U MEXaHHMYECKOE CTEKJIOBaHMUE.

Teopust CTpyKTypHOTO cTekioBaHusl. OTINYKe CTPYKTYPHOTO CTEKIIOBAHUS OT ()a30BOT0 Mepexoa.
Mexanudeckoe crekinoBanue. [Ipuanna pazmuaus mexay Tc.c. u TT.c.

[Ipupoa MexaHM4YEeCKUX NOTePh. TaHr€HC MEXaHUYECKHUX MOTEPb.

PenakcanronHsie siBICHUS B TonuMepax. PenakcanuonHas cnektpomeTpusi. Ctpenka AeicTBHS.
[IpuHIUII TeMIlepaTypHO-BPEMEHHON HSKBUBAJICHTHOCTH. METOIBl «30HAUPOBAHUS» CTPYKTYpBI

MaKpOMOJIEKYJI.

Knaccugukarus penakcallmoHHBIX IMPOLIECCOB B MoMMepax. Penakcanus HanpspkeHusl.
PenakcalimoHHbIe IPOLIECCH U UX CBSI3b C KO3(PPUIIMEHTOM MEXaHUYECKUX MOTEPh.



IIpupona pesakcaMoOHHBIX IIpoLiecCOB. MOZEIBHOE ONUCAaHUE CTPOCHMS IOJUMEPOB C IO3ULUU
PENAKCAMOHHON CIEKTPOMETPHHU.

MeTtoapl TEPMOIWHAMHKH B HCCIEJOBAHUU (DU3UYECKHX CBOICTB TMOJMMEPHBIX MaTepUaIOB.
Metoa KpyroBbIX IIPOLIECCOB.

Merozn TepMOAMHAMUYECKUX ITOTEHLMAIOB. TepMudyecKoe U Kajlopudeckoe ypaBHeHMs. [IpocTeie
cucteMbl. OCHOBHBIE TEPMOIMHAMUYECKNE COOTHOLICHUSI.

TepmoauHaMudeckue ypaBHEHHs. YpaBHEHHUS aedopMaiiu, CIEIyIoNe M3 TEepBOro Havaja
TEPMOJIMHAMUKH. Y PaBHEHHUs CIEAYIOIIME U3 BTOPOro Havana TepMoAMHAMUKH. CBOMCTBA CETOYHBIX
noiaumepoB. KBazupaBHOBeCHBIE eOPMALIN CETOUHBIX ITOJIUMEPOB.

VYpaBHEHHSI COCTOSIHUS TMOJMMEPHBIX ceTok. PabGora mpu nedopmanuu BBICOKOIIACTUYECKOTO
Marepuana.

TepmonuHamuueckuii moreHnuan [uO6ca W mpupoma BBICOKOH AIACTHYHOCTH. YpaBHEHUE
nehopMaIuy OJTMMEPHON CETKH.

MexaHrka paBHOBECHOH Ae(opMaliiy MOJIUMEPHBIX CETOK. YpaBHeHHnE MyHHU.

VpaBHenue Pusnuna. OOmee ypaBHenue Tpenoapa. Bkian BHYTpeHHEW SHEpPruu B BBICOKYIO
3J1aCTUYHOCTb.

Teopus TEpMO3IIACTUYHOCTH BBICOKOAJIACTUYECKUX MAaTEPHUAIIOB.

Tepmoonnactuueckast unBepcusi. luBepcus TermioBoro 3¢gdexra npu aeGopmaium.

Cratuctuyeckass (u3MKa MaKpOMOJEKYJd H IOJUMEpPHBIX ceTok. [Ipmpoma rubkocTH
Makpomosiekyl. CTpykTypa u pu3ndecKue CBOWCTBa MAaKPOMOJIEKYJI.

CpenHee KBaIpaTUYECKOE pPACCTOSTHUE MEXAY KOHIIAMM MakpoMousiekyd. CermMeHT JIMHEMHOMN
MaKpOMOJIEKYJIBI.

BryTtpeHHee BpanieHue. Y4er 3aTOpMOKEHHOCTH IIPYU BHYTPEHHEM BPAILICHUU CBS3EH.

Kondopmannonnas cratuctrka Mmakpomosiekyi. @opmyisl bpeciepa-Openkens u Teiinopa.

Pacnpenenenue JIMHEMHON MaKPOMOJIEKYJIBI 11O JIJTUHAM.

YpaBHEHHE COCTOSAHUS JTUHEUHOW MaKpOMOJIEKYJIBI.

Cratuctuyeckas TEpMOJMHAMUKA JMHEMHONM MakpOMOJIEKYJbl MpH OOJIBIIUX PaCTSHKEHUSX.
YpaBHEHHE COCTOSTHUSA MAaKPOMOJIEKY L.

Knaccuueckast cratucrtuueckass Teopust aedopmaridu  MOJUMEpPHBIX ceTok. Jlepopmanus wu
OHTPOIHS OTAEIBHOMN LIENIH CETKHU. BBICOKO3IaCTUYECKHM TOTECHIMAN ITOJIMMEPHON CETKU. Y paBHEHHE
nedhopmaiuy moJIMMEPHON CETKHU.

CpaBHEHHE TEOPUM C DKCIEPUMEHTAIBHBIMU JaHHbIMH. OIHOOCHOE pacTsbkeHue. J[ByxocHoe
HECHUMMETPUYHOE pacTspKkeHue. Yuctoiit caBur. CMEIIaHHbIA C/IBUT.

Pa3BuTHe  CTaTHCTUYECKMX  TEOPUM  BBICOKOM  JIACTUYHOCTH  IOJIMMEPHBIX  CETOK.
MHoronapaMmeTpuyeckue ypaBHeHUs AepopMarui.

Teopus peanbHbIx ceTok 3a6unkoro. Teopus Kpoccnenna u Ban-nep-T'odda.

bnok-cononumepsl, ©X 0COOEHHOCTH.

KoMno3uimoHHbIe ONIMMEPHBIE MaTEpUAIIbI.

OcHOBHBIE CTPYKTYpHBIE MIPEACTABIICHMUS. Crpyxrypa HEYTIOPSIOYECHHBIX LETIEeH.
Mopdodomnoruueckue 0COOEHHOCTH.

[InaBnenne romononumepoB. Beenenue. [Ipupoaa nponecca miasieHus. BiusHue MoOJIEKyJISIPHOTO
Beca.

[InaBnenune cononumepoB. Baegenne. Teopus. OOmmMEe >SKCEpUMEHTAIbHBIE PE3YJIbTATHI.
I'eomerpuueckuii nsomepusM. Crepeon3soMepusM. Pa3BeTBICHHOCTb. YTOPSJOUEHHBIE COMOJIUMEDBI.
Habyxmine cononumepsl.

OO6ume ceneHust o nonuMmepax. HaamonekyssipHble CTPYKTYphl B aMOp(HBIX Mojluapuiatax H
(bu3MKO-XMMHUYECKHE CIIOCOOBI UX peryaupoBanus. Kpucraminueckrue noauapuiaThl.

CrpykTypa nonuMepoB. XuMudeckasl CTpyKTypa noanMepon. dusndeckue cBOMCTBa MOJIUMEPHBIX
Lernen u npoueccsl penakcanuu. HaamonekynspHsle M HaJCErMEHTAIbHBIE CTPYKTYphl. B3anMocBs3b
MEXY KPUCTAITNIECKON 1 aMOp(PHOH CTPYKTypamMH MOJTUMEPOB.

[Tpupona penakcallMOHHBIX MPOLIECCOB B aMOp(HBIX BemlecTBax. DiyKTallMOHHA TeopHs B U o —
penakcauuu. JlBa moaxoxa K IpoleccaM CTEKIOBaHUSA B pas3iuyHbIX BellecrBax. l[Ipupona



MeJIKoMacITabHoro - U o- mporecca penakcanui. KnHetnyeckue equHHIbI, OTBETCTBEHHBIC 3a - U
o~ TIporeccsl penakcauuu. KpynHomacmraGHbIi A- IpoLece peakcaluy B )KUIKOCTSX.

MonekynsipHble CEeTKH W (PU3HUECKUe y3ibl B moiaumepax. JlokanpHble (QU3MUECKUe y3ibl. Y3IIbI
3aneruieHuil. Bogopoanslie cBa3u B nonuMepax. MukpooObeMHbIE (PU3HMUECKUE Y3JIbl MOJIEKYJIIPHOM
CETKH U A- IIPOLIECCHI PEJIaKCALMH B MoJIMMepax. MoJIeKy IsIpHbIe CETKH U BSI3KOE TEUCHUE.

CrekioBaHue MOJMMEPOB M 0O- Ipolecc peinakcanuu. JIBOWCTBEHHas HpUpOJa CTEKIOBaHUS.
CrexsoBaHue U 0- penakcanuu. TemmnepaTypHas 3aBUCUMOCTb BpeMeHH penakcanuu. CTpyKTypHOE H
MEXaHUYECKOE CTEKIOBAaHUE.

CrpykTypHOE CTEeKJIOBaHHE U CBOOOJHBIN 00beM. KoHuemnims cBo6ogHoro oobema. CTpyKTypHas
penakcanys B 001aCTH CTEKJIOBaHUS, HUXKE TEMIIEpaTypHOH 001acTH CTEKJIOBaHUS.

Ousnueckue W (QU3MKO-XMMHUYECKHE METOJBl HCCIIEOBAaHUS MNOJUMepoB. VcciemoBaHue
noaumepoB MetoaoM MK-cnekrpockonuu.

Tepmudeckuil aHanu3 MOJIMMEPOB.

[MTonsiporpaduueckuii MeTo ] UCCIIE0BaHUS TOJIUMEPOB.

JlaGopaTopHblie padoThbI.

1. Omnpenenenue 31EKTPUYECKON IPOUHOCTH TBEPABIX AUIEKTPUKOB

2. OmnpezneneHue nokasaress MpeJoMIIeHNs NOJIMMEPOB U €r0 HHKPEMEHTa

3. OmpeneneHue MOIyJsl yIPYTOCTH MOJIMMEPOB

4. OmpeneneHne TEeMIEPATypHBIX IE€PEXOJOB B IMOJIMMEPAX METOJOM TEPMOMEXaHHYECKOTO
aHaIM3a

5. Ompenenenue MIOTHOCTH U CTENIEHH KPUCTAJUIMYHOCTH HOJIMMEPOB

6. OmnpenencHue IUAIEKTPUYECKONW MPOHUIIAEMOCTH M TaHTEHCA IUAJICKTPUYECKUX TOTEPh B
TBEPABIX TUIICKTPUKAX

7. Omnpenenenne Kod(pUIMEHTa JIMHEHHOTO pACIIMPEHUs] TIONMMEPOB M TEMIIEpaTypHOM
3aBHCUMOCTH UX YIEJIbHOro 00beMa

5. Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI
Ne | Tema nmporpaMMbl IUCLUIUIMHBI [IpuMeHsiemble TEXHOIOTHHI
IL.11.
1 | Benenue. [lonumeps! u knaccuguKaius. KJIACCUYECKOE TPAIULIMOHHOE;
JEKLIMOHHOE 00yueHue
2 | OcoOGeHHOCTH CTPOEHUS MOJIUMEPOB. KJIACCHUYECKOE TPAAUIIMOHHOE;
Perynsipuble 1 HeperyisipHbIe MOJIMMEPBL. | JEKLIMOHHOE 00yUeHUe, HarJIsIHbIE,
IpOrpaMMHUpPOBaHHBIE
3 | Buyrpennee Bpamienne. [loTeHIMaNbHBIA | KIacCHYECKOE TPAIUIIIOHHOE;
6apnbep. JIEKIIMOHHOE 00y4YeHue, BepOaIbHbIe
(ayzmo)
4 CTpoeHue MOTMMEPHBIX LIETIEH. KJIACCUYECKOE TPAJUIIMOHHOE;
Konduryparus u kondopmanus. JIEKIIMOHHOE 00yUeHHUe, CAMOCTOSATEIbHAS
pabora
5 | TepmomuHamuveckas ¥ KHHETHUYECKast KJIACCUYECKOE TPAJULMOHHOE;
THOKOCTH IIeTIEH. JIEKIIMOHHOE 00yYeHHE, CaMO00yUeHNe
6 | HamMmonekymnsipHbIE CTPYKTYPBI KJIACCUYECKOE TPAJULMOHHOE;
TTOJIMMEPOB U THUIIHI. JIEKIIMOHHOE 00yUYeHHUe, TUCTAaHI[MOHHBIE
7 | Kpucrammueckue noaumepsl. Ux KJIACCUYECKOE TPAJULMOHHOE;
cTpyKTypa. OpueHTUPOBaHHBIE U JIEKIIMOHHOE 00yUYeHHUe, KOMITbIOTEPHOE
HEOPUEHTUPOBAHHBIE OJUMEPHI. POrpaMMHUPOBAHHOE O0YUYCHHE
8 | dusmueckue COCTOSHUS NOTUMEPOB, UX KJIACCHYECKOE TPAJUIIMOHHOE;
knaccudukanus. OcoOeHHOCTH JIEKIIMOHHOE 00yUYeHHUE, KOMITBIOTEPHOE
MIOBE/ICHHUS MTOJIMMEPOB B Pa3HbIX IPOrpaMMHUPOBAHHOE O0yUYEHHE

10



(U3HYECKUX COCTOSIHUSIX.

CrexitoBaHu€e MOIMMEPOB U 0~ IIPOLIECC
penakcauuy. JIBOMCTBEHHAs NIpUPOIA
creknoBanusd. CTEKJI0OBaHUE U O~
penakcauuu. TemmepaTtypHas
3aBHMCHUMOCTb BPEMEHHU PEJIAKCALIUH.
CTpyKTypHOE U MEXaHUYECKOE
CTCKJIOBAHHUE.

KJIACCHYECKOE TPAJUIIMOHHOE;
JIEKIIMOHHOE 00yUYeHHUE, KOMITBIOTEPHOE
IPOrpaMMHUPOBAHHOE O0yUYEHHE

10

CTpyKTypHOE CTEKJIOBaHUE M CBOOOIHBIM
00peM. Konmnemnmuus cBo6oaH0oro o0nema.
CrtpyKkTypHast peiakcaius B 0071acTi
CTEKJIOBAHUs, HUXKE TEMIIEPATYpPHOU
00J1aCTH CTEKIIOBAHUS.

KJIACCHUYECKOE TPAAUIIMOHHOE;
JEKIIMOHHOE 00y4YeHrEe, KOMIBIOTEPHOE
MIPOrpaMMHUPOBAHHOE O0yUYEHHE

11

dusnueckue U GU3NKO-XUMHUECKUE
METO/Ibl UCCIIEI0BAHUS TIOJMMEPOB.
HccenenoBanue nonmnmepos meronom MK-
CIEKTPOCKOIIUHU.

KJIACCHYECKOe TPaJUIINOHHOE;
JIGKLIHOHHOE 00yUYCHHUE, KOMITBIOTEPHOE
pOTpaMMHPOBAaHHOE 00yUYEeHHE

6.

OneHo4Hble cpeacrea  Jist TEKYIIEro KOHTPOJA YCIeBaeMocCTH,

YueOHO-MeTOANMYIECKOE  OOecleueHHue

CaMOCTOSITEJIbLHOI  PadoOThl  CTYIEHTOB.

NPOMEKYTOYHOM

aTTeCTalluM 110 UTOraM OCBOCHUA JUCHUIIJIMHBI.

6.1. Il1an camocTosiTeIbHON PA0OTHI CTY/ICHTOB

Ne

HC/I.

Tema

Bua camocTrositenbHOM paboThI

Pexomennyemas [KonudecTsBo
auTeparypa 4acoB

[IpupoaHbie 51
CUHTETUYECKHE

N3yuenne

JUTEPaTyphI

I10|

1,58 4

IIOJIUMEPBL. Meronsl
onpeenacHus
MOJIEKYJISIPHOM
MIOJIMMEPOB.
MonekyspHO-MaccoBOe

pacnpezeeHue

MaccChbl

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

Mopaenn
Hrromana.
Bokpyr C-C
3aTOpMOKEHHOE
BpAILICHHE. Mogenp
CBOOOJHO-COUICHEHHOM
e  MaKPOMOJIEKYJIBL.
IlonssTue o cermMeHTe
Kyna. Xapakrepuctuky
ruoKocTH
MaKpOMOJIEKYJI.
Kondopmanun
MaKpPOMOJICKYJI.

MOJIEKYJ]
Bpamenue
CBA3EH.

[TogroroBka K 3a4€TYy|
Brmonnenne WJ3 W3yuenue
JTUTEpaTyphl o TeMe
pedepara/noknana IloaroToBkal
pedepara/moknaga OTpaboOTKa)
CTaH/IAPTHBIX M HECTAHJIAPTHBIX
3aJaHuid 10  TeMe pas3Jena
N3yuenue nurepaTypsl 10 TeMe
0030pa [ToaroToBka,
TEMaTHYeCKOro 0030pa

2,511

MexmolteKynsipHOe
B3aHMOJIECIICTBUE B
MOJIMMEPAX.
OcobenHocT
MaKpOMOJIEKYJISIPHBIX

KpUCTAJIOB. AMophHOE

N3yueHune  aureparypsl IO
TemaTuke paszaena I[loaroroBkal
K 3adery Bemonnenne W/I3
OtpaboTka CTaHIAPTHBIX U
HECTaHJApPTHBIX  3aJaHUN IO

teme pazaena lloaroroBka K

6,9

11



12

COCTOSIHME  MOJIMMEPOB.| KOHTPOJIbHOU pabote
Moaenu Mexa u| [loBTOpenue MaTepuaa|
[Tepeneuxo. MpEIbIAYIINX Pa3/IciIOB
Temneparypsbl
CTEKJIOBAHHUS 171
TEKY4ECTH. MeTob1
olpesieIeHusl.
OcobenHoctu TPEX
(U3HYECKUX COCTOSHUM]
MIOJINMEPOB.
4 | PenakcaliuoHHbIE N3yuenne  nureparypsl 110 10, 11 5)
SIBJICHUSA. Kpusas| rematuke pasnena Iloaroroska
rucrepesuca npy| Kk 3adery Bremonnenne WJI3
oTpeeNeHuI N3yyenue nureparypsl Mo Teme
3aBUCHMOCTH pedepara/moximana IloaroToBkal
nedopmaru oT| pedepaTa/noknana Beroop Tembl
HaIpPsSHKEHUS. npoekra Ilogbop u wuzyuyeHue
TemmepaTypHOUaCTOTHBI | TUTEPATYpPhl MO TEME IMPOEKTA
i METOJ usydenus Pazpabotka MPOEKTA
MOJINMEPOB [ToaroroBka oTueTa MO MPOEKTY
AJtekcaHipoBa -
JlasypkuHa.
MexaHu4eckue MOTEpH.
TaHrenc yIuIa|
MEXaHUYECKUX MOTEPb.
5 |Teopernueckas 4
MIPOYHOCTh  MOJIUMEPOB.
VY napnas IIPOYHOCTD.
KparkoBpemenHnas 51
JUINTENIbHASI IPOYHOCTb.
6 |OcobGeHHOCTH PacTBOPOB 5
MIOJINMEPOB.
TepMmoauHamuka
pacTBOpEeHUS
nonuMepoB. HaOyxanue
MIOJINMEPOB.
Bcero 27

6.2. MeToanyeckue yKa3aHHs 110 OPraHU3AUM CAMOCTOSAITEJIbHOI padoThl CTY/1eHTOB

Lenbio caMOCTOSTENBHOM pabOTHI SABISETCA CaMOCTOSTEIbHOE MPUOOPETEHHE HOBBIEC 3HAHUM U
BbIpa0OTKa CIIOCOOHOCTH K TIOCTOSIHHOMY CaMOOOYYE€HHI0O M CaMOCOBEpIIEHCTBOBAHUIO B

HpO(I)CCCHOHaHBHOﬁ u COI_II/IaJ'IBHO-O6IJ_ICCTBCHHBIX C(I)ean ACATCIIBHOCTH.

CamocrosTenbHas yueOHasi paboTa mpejcTaBieHa TakuMU (GopMaMu yueOHOro Impolecca, Kak
JeKIHsI, CEMUHAp, MpaKTHUYeCKue U JabOpaTOpHbIE 3aHATHUS, SKCKYPCUH, MOATOTOBKA K HHM.
CTYJIeHT JOJDKCH YMCTb BECTU KPATKUC 3allMCHU HGKHHI;'I, COCTaBJIATh KOHCIICKTHBI, ITIJIAHBI U

TC3UCHI BLICTyrI.HCHHfI, 1'[0)16I/IpaTL JIATCPATYpPy U T.O.

Hayunas camocrosrenbHas padoTa CTyAEHTa 3aKJII0YaeTCs B €0 y4acTHU B paboTe KPYXKKOB
Ha Kadeapax, B HAyYHBIX KOH()EPEHIUAX pa3HOTO YPOBHS, a TAK)KE B HAIIMCAHUM KOHTPOJIBbHBIX,

KYPCOBBIX U BBIITYCKHBIX KBATU(UKAITMOHHBIX (IUITIOMHBIX paboT) padoT.

CamocTtosiTeibHasi pad0Ta CTYA€HTOB BKJIIOYAET cJeAyI0lHe KOMIOHEHThI:

\ NoNe \

HaunmenoBanue paboThl |

Kon-Bo \

dopma




n/n 4acoB KOHTPOJISI
1 [TpopaboTka JEKIIMOHHOTO 9 Jauer
Marepuaia
2 [ToaroroBka k 1a00paTOpHBIM 9 JIOITYCK M 3aIUTa JIA00OPaTOPHBIX
3aHATHAM pabor.
3 [ToaroToBKa K 9K3aMEeHY 9 DKk3aMeH

6.3. Marepuajbl JJjisi NPOBEAECHUS TEKYIIEro M IPOMEXKYTOYHOr0 KOHTPOJISI 3HAHMM
CTYAE€HTOB

KoHTpo/bHbIE BONPOCHI.

1. /[larb onpenesneHue NOJIMMEPHOroO MaTepuaa.

2.  UTO MOHMMAIOT MOJ HAIMOJEKYJISIPHON CTPYKTYPOI MOIMMEPOB?

3. Oxapakrepu3yiTe OCHOBHBIE THIIbI KPUCTAIUIMYECKUX CTPYKTYP HOJIMMEPOB.

4. KakoBbl COBpPEMEHHBIC TPEACTABICHUS O HAJAMOJICKYISIDHOH CTPYKType aMOp(HBIX
HOJIMMEPOB.

5. HazoBute ¢pusznyeckue COCTOSTHHSI aMOP(HBIX ITOJIMMEPOB.

6. JlaiiTe XxapakTepUCTUKY CTEKJIO00Pa3HOTO COCTOSIHUS IIOJIMMEPOB.

7. Jlaiite ompenerneHue Temreparype CTEKIOBaHUS IMOJIMMEpa U OOBSICHUTE €€ 3aBUCUMOCTH OT
HOJISIPHOCTU ¥ THOKOCTH MaKpOMOJIEKYJI.

8. OxapakrepusyiiTe 0COOCHHOCTH BBICOKOIIACTHYECKOTO COCTOSIHUS MOIMMEPOB.

9. OOBsCHUTE MEXaHU3M BBICOKO3JIACTUYHOCTH MOJIMMEPOB.

10. OxapaxTepusyiiTe 0COOEHHOCTH BSI3KOTEKYYETO COCTOSIHUS TIOJMMEPOB.

11. [laiire ompeneneHue TemiepaTrype TEKy4decTH MOJIMMEpa U OOBACHUTE €€ 3aBHUCHMOCTh OT
MOJISIPHOCTH, MOJICKYJIIPHOH MacChl MAaKPOMOJIEKYJI.

12. [laiite onpenenenue temnepaTypaM KpUCTAUTU3AUH U TUIABJICHUS TTOJIUMEPOB.

13. OxapaxTepusyiiTe 0cCOOEHHOCTH KPUCTAIUTMYECKOTO COCTOSHUS TIOJIMMEPOB.

14. Kaxue moka3aTenu XapakTepU3ylOT MEXaHMYECKUE CBOMCTBA MOIMMEPOB?

15. Kakue nokasarenayn XapakTepu3yroT AeQOpMaIllOHHbIE CBONCTBA MOJIMMEPOB?

16. Ha3zoBuTe coctaBnsromue o0mieit nedhopmannuu moIuMepoB.

17. Kakue mporieccel MPOTEKAIOT B ITOJIMMEPE NMPHU PACTIKEHHUHU.

18. B uem pa3znuune ynpyroi ¥ BBICOKOAJIACTHUECKON Aedopmaru.

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

20. Oxapakrepu3yiiTe peakcalliOHHbIE CBOMCTBA MTOJUMEPOB.

21. OOBsicHUTE PUPOLY O-, B- U Y-peTaKCallMOHHBIX IPOIIECCOB B MOJUMEpaXx.

22. B uem 3aKirouaeTcs MPUHIUI TeMIIepaTypHO-BPEMEHHON SKBHBAJICHTHOCTH.

23. Kakue KMHETHYECKHE eIMHUIIBI OTBETCTBEHHBI 32 3- M 0-IIPOLIECCOM peaKcanuu’?

24. OCHOBHBIE TEPMOJAMHAMHYECKUE MTOTCHIINAIIBI, UCTIOb3YEMbIE B (PH3UKE ITOJTUMEPOB.

25. Pabora npu nedopMaiiii BEICOKO3JIaCTUYECKOT0 MaTepraa.

26. TIpupoma BBICOKOW DIIACTHYHOCTH JIe(hOpPMAIIAN TIOJTMMEPHOH CEeTKH.

27. BBICOKO?IaCTHUECKUH MOTEHIUAN U €T0 (PU3NYECKUNA CMBICIL.

28. Craructiueckas ¢usuka nmoiauMepoB. OmnpeneseHrue CpeaHero KBaJApaTHIecKOro PacCTOSTHHS
MEXX/y HauaJoM U KOHIIOM MaKpOMOJIEKYII.

29. YpaBHEHHE COCTOSHUS JTUHEHHOW MaKPOMOJIEKYJTBI.

30. OcHOBHBIE 3aKOHOMEPHOCTH T€UEHHUS OJMMEPHBIX CETOK.

31. Meronsl onpesieneHnst GU3NKO-MEXaHUIECKUX CBOMCTB MOJMMEPOB.

32. Onrtuyeckre METOAbI HCCIEI0BAHUS TTOJIMMEPOB.

33. AxycTudeckrue METObl UCCIICTOBAHMS TIOJMMEPOB.

34. DnexkTpuYecKue U MarHUTHBIE METO/IbI MCCIICIOBAHMS TOJTUMEPOB.

35. DKcnepuMeHTalIbHAsI YCTaHOBKA «SI3BIYKOBBIN MPUOOP».

DKcrepuMeHTallbHas YCTaHOBKA «J{MHAMUYECKUI HCIIBITATENb TTOJTUMEPOBY.

Bonpocs! 1J1s1 onpoca 1no JMCHUIIHHE
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1. Yro Takoe nonumep?

2. CreneHp MoIuMepU3alii.

3. MonekyispHas Macca MoJIuMepOB

4. ITonmaucrnepcHOCTb MOJUMEPOB

5. MoJsiekyJIsIpHO-MacCcOBOE paciupeneIeHNe

6. Kondurypauuu u koHbpopMauu MaKpoMOJIeKy

7. Crepeoxumus NOJIMMEPOB

8. 'mOKOCTh MOTUMEPHBIX IeTeH

9. TepmouHaMHuUecKasi U KUHETHYECKasi THOKOCTh MOJIUMEPHON LIeTH
10. CraTucTUYeCKrE METObI OLICHKH Pa3MEPOB MAKPOMOJIEKYI
11. Cerment Kyna

12. Bnussaue pazanyHbiX (PaKTOPOB HA THOKOCTH LIETIH

13. HanMouekynsipHas CTpyKTypa IOJIMMEPOB

14. ®a3oBbie COCTOSHUS TOJIUMEPOB

15. Kpucrammyeckue u aMmop(hHbIE TTOTUMEPHI

16. HanMonekysipHast CTpyKTypa KpUCTAIITMYECKUX TOTUMEPOB

Bomnpocsl 151 3a4éra

. Kpucrannuueckue u amopdHble OIMMEpBI

. HagmonexyiisipHas cTpyKTypa KpUCTAJUIMYECKUX ITOJIMMEPOB

. Hanmonexynsipaast CTpykTypa aMOppHBIX TOJTUMEPOB

. @u3nuecKkue cocTosTHUS aMOP(HBIX TOJTUMEPOB

. [lonsTre o penakcaiuu MoJIMMepoOB

. TepMoOMeEXaHUYECKUI METOJ] UCCIIEA0BAaHUS IOJIUMEPOB

. TepmomexaHU4eCcKue KpUBbIE

. Crek1000pa3HOe COCTOSTHHE MOJTMMEPOB

CTpyKTypHOE U MEXaHUYECKOE CTEKIOBAHNE NOJUMEPOB

. @aKTOpBI, BIUAIOLIME HA TEMIIEPATYPY CTEKJIOBAHUS

. BeinyxieHHas anactuueckas gegopmaius B HoJuMepax

. BbICOKO21aCTHUECKOE COCTOSIHUE NIOJIMMEPOB

. Ilpupona snacTuyHOCTH

. PenakcaninoHHBbIE SIBJIEHUS B BBICOKO3JIACTUYECKOM COCTOSIHUU
. BsizkoTekydee cocTosiHUuE MOJIMMEPOB

. @aKTOpBI, BIUAIOIIME HA TEMIIEPATYPY TEKYUECTH ITOJIMMEPOB
. CyHoCTh BA3KOCTH IIOJUMEPOB

. 3aKOHBI TEUEHUS TIOJUMEPOB

. MexaHu3M TeueHus MOJIMMEpPOB

. BeicokoanacTrueckre IBJIEHUS PU TEUEHUU MOJIUMEPOB

. MexaHnueckasi IpOYHOCTh U JI0JITOBEYHOCTD MTOJIMMEPOB

. MexaHu3M pa3pylIeHus MOJIUMEPOB B CTEKI000pa3HOM COCTOSIHUU
. MexaHu3Mm pa3pylieHus oJIMMEPOB B BBICOKOAJIACTHYECKOM COCTOSTHUM
. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COETUHEHUM

. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COETUHEHH

. HaOyxaHnue u pacTBopeHHe NOJIMMEPOB

. Konuenmus napamerpa pacTBOpUMOCTH

. [TnacTuduxanms noauMepos

. [IpaBuno JKypkosa u Kapruaa-ManuHckoro

. Anresus u aytoresus

31. Anres3ust v Kore3us B MOJIUMEpPax

O 00 1N DN K W —

W N NN NNDNDNDNDNDN P e = e
SV DNPh,WNNRODOVONINWUM D WN—O

K 3audery nmomyckaroTcsi CTYIEHTHI, BBINOJHUBIINE Bce (OpMbI Tekyiiero kontposs. [Ipu cmaue
3a4CTa CTYACHT INOJYYacT ABa BOIpPOCa HU3 MNCPCUYHA, NPUBCACHHOI'O BBIIIC. BpeMSI IIOATOTOBKU
CTYZIEHTa K YCTHOMY OTBETY Ha BOIPOCHI — 10 30 MUH
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7. Y4eOHO-MeTOoAMYeCKOoe U MATEPUAIbHO-TEXHUYECKOoe o0ecnevyeHue THCIMTLTHHBI

7.1. Y4eOnas muTeparypa:
OcHosHas:
1. TlonukoHaeHcalMOHHBIE peakuu U nosuMepsl, Mukutaes A. K. Hanbuuk.: 2007
2. Dnektpuyeckue cBoricTBa moaumepos J. P. buaiit, /. bayp, M.: ®U3SMATIIUT 2008
3. CrpyKTypa HOJIMMEpOB OT MOJIEKYJ 10 HaHoaHcaMmOnel, MuTtennexT, Jonronpyaustii 2009
4, Tlomumepbl n OuomomuMepbl ¢ Touku 3peHus ¢usuku. A. FO. I'pocoepr, A. P. Xoxios
«nTennexkr» 2010

Jlononnumenvuas

1. T'.B. Bunorpanos, A.f. Mankun. Peosorust momumepos. M. 1972.

2. b. Bynnepmex. @usnka makpomonekyni M., 1976, T.1. 1979, 1.2.

3. ILIIL Kob6eko. Amopdusie Bemectna. JI. 1952.

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

5. H. Yopa. Mexanuueckue cBoiicTBa TBepAbIX monumepos. M. 1975.

6. Ouuukioneaus noaumepos. M. 1972-1974, 1.1-3.

7.  Jx. ®epu. Bsskoynpyrue cBoiictBa monumepos. M. 1963.

8. Hoseie MeTob! uiccnenoBanus mosmmMepos (o pex. F0.C. Jlunatosa. Kues, 1995).

9. T'.M. baptenes, 10.B. 3enenes. Kypc ¢pusuku nonmumepos. JI., 1976.

10. I'.M. baprenes, }0.B. 3eneneB. ®usuka u MexaHuka nmoiaumepos. M., 1983.

11. T.M. bupumreiin, O.b. ITtuupsa. Kondopmanus makpomonexyin. M., 1978.

12. 11.B. Ban Kpesenen. CBoiicTBa 1 XUMHYECKOE CTPOCHHE MMOJIMMepoB. M., 1978.

13. B.E. I'ysb. CtpykTypa 1 MexaHU4YeCcKHe CBOicTBa noaumepos. M., 1979.

14. .E.T'yns, B.H. Kyne3nes. Ctpykrypa 1 MexaHH4YecKue cBoicTBa nmoaumepos. M., 1979.

15. B.A. Kaprun, I'.JI. Cnonumckuii. Kpatkue ouepku Gpu3NKO-XUMHUYECKUX ITOJTUMEPOB.

16. B.H. Kecrenpman. ®uzndeckue METOABI MOIU(DUKAIINH ITOJIMMEPHBIX MaTeprasioB. M., 1980.
17. A. Howeii, I. Mak-I'pat. brok-cononumeps! noa penakuueit F0.C. JIunatosa. Kues, 1975.
18. N.M. Ilepeneuko. AKyCTHYECKHE METOBI HCCIIEIOBAHUS TOIMMEpOB. M., 1978.

19. A.B. Tarep. ®usuko-xumus noiaumepon. M., 1978.

20. T".A. Jlymeiikua. MeToabl HCCIeIOBaHUS DIIEKTPHUECKUX CBOMCTB MOIUMEPOB. M. «XuMus»,

21. B.U. lIBetkoB, B.b. ®penkens. CTpykTypa MakpoMoJieKys B pactBope. M. Hayka, 1964.
22. I"'M. baptenes, A.I'. baptenean. Penakcannonssle cBoiicTBa noauMepoB. M. «Xumus», 1992.

23. IlpakTukyM 1O XUMHUH U QU3UKH TTOIUMEpoB. M. «Xumusi», 1990.

7.2. UuTepHeT-pecypchbl

Ha3Banue pecypca Cceblaka/nocTyn
DnexkTpoHHas O6ubimoreka onnaiiH «EnuHoe okuo | http://window.edu.ru
K 00pa30BaTeIILHBIM PECypcamy»
«O6pazoBaTenbHbli pecypc Poccuny http://school-collection.edu.ru
denepanbHbIA 00pa3oBaTeNbHbIN noprai: | http://www.edu.ru
YUpEXKICHUs, TPOrpaMMBbI, CTaHaapThl, BY3wl,
tectel EI'D, TA

DdenepanbHbIi LEHTP nHdopMmanmonHo- | http://fcior.edu.ru

oOpazoBartenbHbIX pecypcoB (PLIMOP)

Pycckast BupTyasipHasi Oubiamnoreka http://rvb.ru

ExxenenenbHuk Hayku W oOpasoBanus IOra | http://old.rsue.ru/Academy/Archives/Ind
Poccuu «Akanemus» ex.htm

Hayunas snekrponnasi oubnmoteka «e-Library» http://elibrary.ru/defaultx.asp
DekTpoHHO-0MOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru
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3HeKTpOHHO-CHpaBO‘-IHa$I CUCTCMa JOKYMCHTOB B
cthepe obpazoBanus «MHGOpMHOY

http://www.informio.ru

NndpopmanroHHo-ipaBoBas
«KoncynpTanT-TUTIOC)

CereBast Bepcusi, JAOCTyIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CETH
Nurl’'y

cucTeéMa

DnekTpoHHO-0ubInoTeyHas cucreMa «fOpait

https://www.biblio-online.ru

7.3 IlporpamMHoe o0ecrnieyeHne

OO ~NO O WN -

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

. Microsoft Windows server 2003, 2008, 2012, 2016

. Microsoft Office 2007, 2010, 2016

. Antusupycnoe I10 Kaspersky endpoint security

. CnpaBouHo-TIpaBoBas cucrema “KoHcynbTant”

. Onepanronnas cuctema Microsoft Windows XP Professional.

. IMaker npuxnagueix nporpamm Microsoft Office 2003 Professional.
. IIporpamMmHuBIif npoykT « AHTUBHpPYC Kacnepckoroy.

. [Iporpammusrii npoaykT FineReader 7.0 Professional Edition.

10. Ilporpammusiii npogykt MATLAB 6.

7.4. MaTtepunajbHO-TeXHHYeCKoe o0ecrieyeHue

YyeOnass  ayautopus AN
nekiuoHHbIX 3aHaTHit (Ne 303)
386132, PU, r.Hazpans,
l'amyp3ueBckuii  OKpyr, yi.
Maructpansnas, 39a, Kopmyc
3E

Cron ansa npenoaasarens - 1 mT. (COCTOUT U3 2-X CEKIIMiA);
CTyJ ais npernopasarens -1 mr.; qocka - 1 mT.; TpudyHa-1
IIT, CTOJI - 36IIT.; CKaMbs-/2 IIT

JlaGoparopus «Pusuka
nmosumepoBy (Ne201) 386132,
P, r.Ha3pans,
l'amyp3ueBckuii  OKpyr, Vi

Maructpansnas, 39a, Kopmyc
3E

Croun s mpenonasarens - 1 WT; CTy A NpenogaBaTens -
1 mrt.; qocka - 1 mr.; crox - 10 mt.; ckampsa-20 mt. DTA —
anamu3, JIKT -8. Onpenenenue teroeMKocTe 1 00beMHOM
MIPOBOJAMMOCTH MOJIMMEPOB. YCTaHOBKA Ui ONpPEIEICHUS
NMEKTPUYECKON MPOYHOCTU JAMIJIEKTPUKOB. OlpenencHue
JTUDJIEKTPUYECKON MPOHUIIAEMOCTH M TaHreHca aib(da

OUDJIEKTPUYECKUX — 1oTepb.  OmpenencHue  MoKa3aTels
MIPEJIOMIICHUS U €r0 MHKPEMEHTBHI PACTBOPOB IOJIMMEPOB.
Maarauk — Kkomep Ul HCCIEAOBaHUSA IMPOYHOCTH

nonumepoB. DUII-onpenenenne perakcamoOHHBIX OTEPh B
MOJINMEpax.



http://www.informio.ru/
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»

[Tpotokon Ne 10 ot «20» utons 2023 rona

[Tporpamma oo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKkysbTeTa
ITpotokon Ne 10 ot «23» urons 2023 roga

[Tpencenarens Y4eOHO-METOIMISCKOTO COBETa (PaKyIbTeTa /HamerueBa M. A.

[Tporpamma paccMoTpeHa Ha 3acelaHud Y 4e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA
[Tporoxon Nel0 ot «28» mroHs 2023r.
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CeeeHus 0 nepeyTBepP:KIeHUMH NMPOrpaMMbl HA O4YepPedHOl Y4eOHbId roJ M perucTpauuu
H3MEHEeHU I

YyeOHbIit Pemrenue Buecennnie namMeneHus IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mporokoa, 1ata)
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