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OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
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AHHOTANUA

padouyeil nporpaMMbl y4e0HOI TUCHUILIIUHBI
b1.B.02 ®u3uka noJa1uMepoB
HanpasJsienue noarorosku daxkajgaspuara (03.03.02 ®usuka

1. Hesb n3yyeHHs: AUCHUILIHHBI

[{enbto ocBOeHMS qUCHMILIMHBI "®PU3KKa 0JIMMEPOB" SBISIETCA U3YUEHHUE CBOWCTB IOJIUMEP-
HBIX MOJIEKYJI, MOZIEJIEH, ONMCHIBAIOLINX UX CBOWCTBA.

OU3NKY MOJMMEPOB MHTEPECYET CBSA3b MEXIYy CTPOCHHEM M CBOMCTBaMHU BemiecTBa. JIoObie
TBEpJIbIE T€Ja, B TOM YUCIIE U MOJIMMEPHI, IPEICTABISAIOT COOOH CUCTEMBI, B KOTOPHIX MOKHO
BBIIETIUTH PAJl BAXHENIINX MOACUCTEM (PELIETKA, MOJIEKYJIbI, aTOMHbBIE Spa, CUCTEMA dJIEK-
TPOHOB, CHUCTEMa CIIMHOB M JIp.) XOTS YKa3aHHbIE MOJCUCTEMBI CBSI3aHbI MEXIY COOOM, BO3-
JIeMCTBUSL HAa TBEP/bIC Tella PA3IMYHBIX CHIIOBBIX IMOJIEH (MEXaHUYECKUX, DIIEKTPHUECKUX H
MarHUTHBIX) BBI3BIBAIOT pa3zieibHOE MPOSBICHHE UX 0COOEHHOCTEH.

Hacrosimuii kypc — 3T0 BBeJeHHE B (U3UKY KOHICHCHPOBAHHOTO COCTOSHUS ITOJIMMEPOB.
Jis aToro mpeanonaraeTcs 03HaKOMJIEHHE CTYAECHTOB CO CTPOCHUEM CTPYKTYPHOM U CBOM-
CTBaMH MaKpOMOJIEKYJI. ByayT n3ydeHs! paziauyHble (GU3HYECKHE COCTOSHUS noauMepoB. O0-
Jaasi CBOMM CBEPXCOCTOSIHUEM, KOTOPOE HAa3bIBAETCS BBICOKOAJIACTMYECKUM, HOJIMMEPHI B
¢du3nKe TBEpAOro Tea MOMaJaroT B TAKOHW KJIACC, Y KOTOPBIX HAOJOJAIOTCSI CBEPXCOCTOSHUS
(cBEPXIIPOBOIUMOCTb, CBEPXUIACTUUHOCTh, CETHETOIJIEKTPUUECKOE COCTOSIHHE). DTO 00bsIC-
HSETCA HE TOJIBKO CTPYKTYPOH MOJMMEPHBIX MOJIEKYJ, HO U CBOMCTBAaMH BHYTPEHHEIO Bpa-
IIEHUS, U3BECTHBIMU JIJIS IPOCTBIX MOJIEKYJI B MOJIEKYJISIPHON (hU3HKe.

B kxypce OyayT paccMOTpeHbI: TEpMOJUHAMUKA M CTaTUCTHYECKas (PU3UKaA MMOJIMMEPOB U OpH-
€HTUPOBAHHBIE COCTOSIHUS IOJIMMEPOB; OCOOEHHOCTH B3aUMOCBSI3M CTPOCHMS CTPYKTYpHl U
(bu3NYECKUX CBOMCTB MOJUMEPOB, METObI UCCIIEJOBAHUSI TOJIMMEPOB.

N3yuenune pu3MKM MOJIUMEPOB B Kypce COMPOBOXKIAETCS MPUBEACHUEM JIEMOHCTPALIMIOHHOTO
HKCIEPUMEHTA, BBIIIOJHEHUEM J1a00PATOPHBIX PadOT, pa3pabOTKON U CO3/1aHUEM KCIIEPUMEH-
TaJIbHBIX HAYYHO- UCCIIEI0BATEIbCKIX YCTAHOBOK.

2. Mecto nucunnimnsl B ctpykrype OIIOII BO 6akanaBpuara

Jucuunnmna «®u3nka nonuMepoB» K 4acTd, popMupyemMoi ydacTHUKaMHu 00pa3oBaTeIbHbBIX
otHourenuii (b1.B.02)

JucuumninHa yuTaercs Ha 4 Kypee B 8 ceMecTpe.

[Tpu n3yueHnn HU3MKKA TOTMMEPOB UCTIONB3YIOTCS 3HAHHS:

a) Mo BceMy o0beMy oOmiei ¢u3nku (MexaHHWKa, MOJEKYJspHas (Qu3MKa, 3JIEKTPUYECTBO U
MarHeTu3M, ONTUKA, aTOMHAas U sijiepHas GU3HKa);

0) pa3zenbl TeOpeTHUECKO (PU3UKH: TEOPETUUECKYIO MEXaHUKY, FNEKTPOJUHAMUKY OCHOBHBIE
TIOJIOXKEHHSI KBAHTOBOW MEXaHUKH, TEPMOJUHAMUKY U CTATUCTHUECKYIO PH3HUKY, (DU3HUECKYIO
KUHETHKY;

B) OCHOBHBIE CBEJCHHS W3 MaTeMaTHUeCKOro aHalu3a, T.e. yMeHue auddepeHupoBaHus,
UHTETPUPOBAHUS, METOJbl pelleHus AuQQepeHInaIbHbIX ypaBHEHUNH OOBIKHOBEHHBIX U B
YAaCTHBIX TPOM3BOJIHBIX, TEOPUST BEPOSTHOCTH, MaTeMaTHUYECKasi CTATUCTHKA, aHAJTUTHYECKAs
TEOMETPHSL.

3 3. Pe3yabTaThbl 0OCBOEHMS TUCHHIJIHHBI (MOTYJIsA)
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Kon xomnie-| HaumenoBanue koM-| MHIUKAaTOp TOCTUKEHUS KOMIIE- B pesynbrare ocBogHUsA
TeH-LIUU HETeHLUN TEHLUU JUCLUIUIMHBI 00y4arqiuics
(3aKpennienHblll 3a OUCYUNTUHOU) JOJIIKEH
YK-1 CrniocobeH ocy- VK-1.1. Ananusupyer 3aaady, 3HaTh: AHAIU3UPOBATH 3a-
LIECTBJISATD MOUCK, BbIJIENISAA ee 0a30BbIE COCTAB- nady, BblAeNsAs ee 0as3oBble
KpUTHUYECKHH aHanu3 | jstouue. OcylecTBiseT je- COCTaBJISAIOLIHE
U CHHTE3 UHPOpPMaA- | KOMITO3HUIIHIO YnMmetp: OcylecTBIATh MO-
LU, IPUMEHSATh CU- | 3a/a4M. UCK MH(OpManuu Juis| perie-
CTEMHBIN MOIX0. VK-1.2. Haxonut u KpuTuye-  |[HUsI OCTaBICHHOM 3a/a4yM IO
JUIs peLIeHus 1o- CKM aHaIM3MpyeT UHpOopMa- [pa3IMYHBIM THUIIAM 3alPOCOB
CTaBJICHHBIX 3324 LU0, HEOOXOAMMYIO JIJIsl pelie- Brnaners: Ilpu obpabotke
HUS nHopmaruy oTiimyaeT| (haKkThl
IIOCTaBJIECHHOM 3aJa4H. OT MHEHMH, WHTEPIPETALIH,
VK-1.3. PaccmarpuBaer pa3- OLICHOK,  (dopMuUpyeT| CoO-
JMYHbIE BAPUAHTHI PELLICHUs CTBEHHbIE MHEHHS M |CyXK[e-
3aJauy, OLICHUBAas UX JOCTOMH- [HMs, apryMEHTHPYET| CBOH
CTBa U BBIBOJIbI U TOUKY 3pEHHS
HE/I0CTATKH.
VYK-1.4. I'pamOTHO, JIOTUYHO,
apryMeHTHPOBaHHO (hOpMUpYET
COOCTBEHHBIE CYXKJCHUS U
OLICHKHU.
Otnnyaet paxkThl OT MHEHUH,
MHTEPIIPETALMN, OLICHOK U T.JI.
B pacCyXJI€HUSX JIPYTUX
Y4acCTHUKOB
NeSITEIbHOCTH.
VYK-1.5. Onpenensier u oueHuBa-
€T MPaKTUYECKUE MOCIEICTBUS
BO3MOXKHBIX PEIIECHUN 33Ja4H.

K -3 roroBaHocThio ipuMe- | T1K-3.1. [Torumaer pusuveckune | Briamers: MeToIaMu HAXO0XK-
HATh HA TPAKTUKE OCHOBBI METOJIOB U CPEJCTBA JIeHus1, 0TOOpa 1 00bEINHE-
npogeccuoHaIbHbIE npeoOpa3oBaHus HH(GOPMALIUK, | HUS Pa3IMYHBIX METOJOB
BHAHWSI TEOPUM U Me- | oOMeHa mHQopmalueil Ha pac- IpoBeIeHUS PU3NUECKUX
TOJIOB (DU3UIECKUX CTOSIHHM C TIOMOIIBIO Pauo- HCCIIEIOBAHNM.
1CCIIE0BAaHNI 9JIEKTPOHHBIX CPEJICTB U TEXHO- | YMETh: OCMBICIEHHO BHIOH-

JIOTHH. paTh Hay4HBIA METOJ [POBE-
[1K-3.2. Bnaneet metofomnorueid | neHus GU3NYECKUX HGCiIe-
MaTeMaTHYeCKOro MOJIETUPOBa- | JOBAHMIA.

HUS PU3HMUECKUX MPOIIECCOB U 3HaTh: COCO0BI OIpejere-
00BEKTOB Ha 0a3e Kak cTaHAapT- | HUS BUAOB U THIIOB Ipodec-
HBIX ITaKETOB aBTOMaTU3UPOBAH- | CHOHAJBHBIX 3aj1a4, a [TaKKe
HOTO MPOEKTUPOBAHUS U HCCIIe- | METOJIbI UX peUIeHHUs [IpU
JIOBaHUH, TaK ¥ CAMOCTOATENBHO | MPOBEACHUN (PU3NUECKUX
CO03/1aBa€MbIX OPUTHHAIBHBIX UCCIIETOBaHUM

IIPOrpaMM.

[TK-3.3. TIpumensieT mudpoByO

TEXHUKY MpH 00pabOTKe JaHHBIX

IIpU COOJTIOIEHUH OCHOBHBIX

TpeGoBaHui MH(OPMAITMOHHON

0€30I1aCHOCTH.

[1K-3.4. [IpumeHsieT coBpeMeH-
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HbIe HTHPOPMALIMOHHBIE CPEACTBA
IIPY TIOATOTOBKE JIaHHBIX TIPH CO-
CTaBlIeHUH 0030POB, OTUYETOB U
HAYYHBIX ITyOIHMKAIHIH.

T1IK-4 Crioco0eH TpOBOIUTH
Hay4HbBIC UCCIICIOBA-
HUSI B COOTBETCTBYIO-
el 001aCTU 3HAHUN U
0(pOpPMIISTH pe3yJibTa-
ThI HCCIACIOBAHNH 1
pa3paboToK

I1K-4.1. 3HaeT OCHOBHBIE METOMbI
MPOBEJCHUS TEOPETUYECKOro U
PKCIIEPUMEHTAIBLHOTO UCCIIE0Ba-
HUsS B chepe NMpodecCHOoHAIBHON
e TEIIbHOCTH.

[1K-4.2 YuactByeT B opopMiieHUN
PE3yJIbTATOB UCCIICIOBAHUIN U pa3-
pPaboTOK, MOJyYEHHBIX MPHU MPOBE-
ITEHUW HAyYHBIX HWCCIICJOBAHHUN B
chepe mnpodeccHoHaTBLHON —Jes-
TETHHOCTH

[1K-4.3 Bnaaeer HaBbIKaMH pa-
OOTBI C COBPEMEHHBIM MTPUOOP-
HBIM 000pYJIOBaHHEM, METOJAMHU

Bnaners: meTomamMu H
JeHus1, oToopa u 00be
HUS PA3IMYHBIX METO]
npoBeacHUs Gu3nyech
HCCIICIOBAHUIM.
VYMeTh: OCMBICIICHHO 1
paTh Hay4HBIA METOJ
BeJICHUS (PU3NUECKHUX
CIICIOBAHUI.

3HaTh: CIIOCOOBI OIpe
HUS BUJIOB U TUIIOB TIf
CHOHAJIPHBIX 3a/a4, a
METO/Ibl UX PEUICHU |
MPOBEACHUH (U3HUEC

00paboTKHU M aHAJIM3a MOJIYYCH- | MCCIIeI0OBAaHUMA
HBIX PE3yJIbTATOB HAYYHBIX HC-
cieoBaHuii B cepe npodeccu-

OHaJILHOM ACATCIIBHOCTH

axoxK-
nUHe-
10B
KX

BEIOU-
mpo-
Hc-

nesne-
podec-
TaKKe
1pH
KX

Copaeprxanue TUCHUILIMHBI (MOLYJI51)

Benenue. [lonmumeps! u kinaccuduxanus. OcoOeHHOCTH CTpOeHUs NOIUMEPOB. PeryssipHble u
HeperyJsipHble noaumepbl. BHyTpennee Bpamienue. [loreHnuanbHblil 0apbep.

Crpoenne nonuMepHsix nemneil. Kongurypanus u konpopmanus. TepmoanHamuueckas U Ku-
HeTH4deckast ruokoctu neneil. Hagmonekynsipable CTpYKTYpbl HOJTUMEPOB U TUTIHI.
Kpucrannnueckue nonumepsl. Mx crpykrypa. OpueHTHpPOBaHHBIE U HEOPUEHTUPOBAHHBIE T10-
aumepbl. Pu3nyuecKre COCTOSTHUS MOJIUMEPOB, UX Kiaccuukanus. OCOOEHHOCTH MOBEIEHUS
HOJIMMEPOB B PA3HBIX (PU3NYECKUX COCTOSHUSIX.

Kuakokpuctamuimueckue CTpyKTypbl nojaumepoB. CTexiioo0pa3HOEe U KPUCTAIMYECKOE CO-
CTOAHMS NoaUMeEpPOB. CTEKIIOBaHUE KaK OCHOBHOHM PENIAKCAllMOHHBIN IPOLIECC B NOJUMEPAX.
CTpyKTypHOE U MEXaHMYECKOE CTEKJIOBaHHE. Teopusi CTpyKTypHOTO cTekiaoBaHus. OTiaudne
CTPYKTYPHOT'O CTEKJIOBaHUS OT (pa30BOro mepexoa.

Mexanunyeckoe crekiioBanue. [Ipuunna paznuuuns mexay Tc.c. m Tt.c. [Ipupoga mexanude-
CKHMX IOTepb. TaHre€HC MEXaHMYECKUX NOTEpb. PenakcalnoHHbIe sABIEHUS B nonuMmepax. Pe-
JaKcalMoHHas crnekTpoMmerpusd. Crpenka nedctsus. [IpuHIMN TemneparypHO-BpEMEHHON K-
BUBAJICHTHOCTU. METOMBI «30HAUPOBAHUD CTPYKTYPBl MAKPOMOJIEKYJI.

Knaccudukanus penakcallnOHHBIX NTPOLIECCOB B MOIMMepax. Penakcaius HanpsKeHus.
PenakcanmoHHbIe IPOIECCH U UX CBSI3b C KOAPHHUIIMEHTOM MEXaHHUECKUX MOTEPb.

IIpupona pemakcalMoHHBIX IPOLECCOB. MoIETbHOE ONMCAHUE CTPOEHUS MOJIMMEPOB € MO3HU-
UM PEJaKCAllMOHHON CHEKTPOMETpHH. MeTo/lbl TepMOJUHAMUKM B HCCIEJOBAHUU (pu3Hye-
CKUX CBOMCTB MOJIMMEPHBIX MATEPHAIOB. METO/I KPYTOBBIX MTPOIECCOB.

Meroza TepMOAMHAMUYECKUX MTOTEHIUAIOB. TepMUYECKOE U Kajgopuyeckoe ypaBHeHus. 1Ipo-
cThle cucTeMbl. OCHOBHBIE TEPMOJUHAMUYECKHE COOTHOIICHHUS].

TepmoauHaMudeckue ypaBHEHHs. YpaBHEHHs JeQopMallny, clelyrollue U3 MepBoro Hayvaia
TEPMOJMHAMUKH. Y PaBHEHMS CIEAYIOIINE U3 BTOPOTO Hadanda TepMoanHaMHuKu. CBOMCTBA ce-
TOYHBIX MoMMepoB. KBasupaBHOBeCHBIE 1e(hOpMaIK CETOYHBIX TOJIMMEPOB.

VYpaBHEHUS COCTOSIHMSI OJMMEPHBIX ceTOK. PaboTa npu nedopmanuy BbICOKOIIACTHYECKOTO
marepuana. TepmoauHaMudeckuid moteHuuan ['mb60ca u mpHupoja BHICOKOH 3IIaCTHYHOCTH.
VYpaBHeHue nedopmaruy moJIMMEPHON CETKH.

MexaHuKa paBHOBECHOM AedopMaIiiy moJIMMepHBIX CETOK. Y paBHeHHEe MyHHU.

VYpaBuenne Pununa. OOmiee ypaBHeHue Tpenoapa. Bkiag BHyTpeHHEH SHEPTUU B BBICOKYIO

9JIaCTHYHOCTD.
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Teopust TEPMOITACTUYHOCTH BBICOKOXJIACTUYECKUX MAaTepUaioB. TepMmoanacTuyeckas HHBEp-
cust. MaBepcus ternoBoro >¢gdexra npu aepopmanuu. Craructuueckas Gpusrka MakpoMoJie-
Kyl ¥ noiquMmepHbIX ceTok. [Ipupoma rubkoctu makpomonekyn. CTpykTypa U ¢puandeckue
cBoiicTBa MakpoMoiieKyd. CpenHee KBaJlpaTUUECKOE PACCTOSTHUE MEXY KOHIIAMH MAaKpOMO-
neKyJ1. CerMeHT JUHEUMHOU MaKpOMOJIEKYJIbI.

BnyTtpeHHee BpamieHue. Y4er 3aTOpMOKEHHOCTH [P BHYTPEHHEM BPAILICHUU CBS3EH.
Kondopmannonnas cratuctuka Mmakpomodsekyia. @opmyisl bpecnepa-Openkens u Teitnopa.
Pacnpenenenue JIMHEMHON MaKpOMOJIEKYJIBI 110 JITTHHAM.

YpaBHEeHUE COCTOSHUS JTMHEHHON MAKPOMOJICKYJIbI.

CraTucTudeckas TEpMOJAMHAMUKA JIMHEHHON MaKpOMOJIEKYJbI MPU OOJNBIINX PACTSIKCHUSX.
VYpaBHeHHE cOCTOSIHHMSI MakpoMouiekys. Kiaccuueckas cratuctudeckas teopus nedopmanuu
MOJIMMEPHBIX CeTOK. Jledopmarust U SHTPOIUS OTJSIBHOMN IIENMU CETKU. BhICOKOAIacTHIECKIIt
MOTEHLIMAN TMOJMMEPHOU CETKH. YpaBHeHHE AeopMaliu MoJuMepHou ceTku. CpaBHEHHE
TEOPUHU C IKCHEPUMEHTAIbHBIMU AaHHBIMU. OIHOOCHOE pacTsbKeHHe. J[ByXOCHOE HECUMMET-
puyHoe pacTskeHue. Yucetelil caBur. CMenIaHHblid CJIBUT.

Pa3BuTHe cTaTHCTUYECKUX TEOPUU BBICOKOM 3JIACTUYHOCTH MOJMMEPHBIX CETOK. MHoromapa-
MeTpuueckue ypaBHeHus jaedopmanuu. Teopus peanbHbIx ceTok 3siomukoro. Teopust Kpoc-
cnenna u Ban-nep-I'odda.

bnok-cononumepsl, nX 0co06eHHOCTH. KOMITO3UIIMOHHBIE TOTUMEPHBIE MaTEpPHAIIBI.

OcHOBHBIE CTPYKTypHBIE TpeacTaBieHus. CTpyKTypa HEyHnopsioueHHBIX Ieneid. Mopdoio-
rudeckue ocodbennoctu. [lnasnenune romononumepoB. Beenenue. [Ipupona npouecca mnnasie-
HUs. BiusgHre MOJNEKYISIpPHOTO BECa.

[TnaBnenue comonumMepoB. Beenenue. Teopus. OOmme sSKcepuMEHTANbHBIE PE3yJbTATHI.
['eomerpuueckuii nzomepusM. CrepeonsomepusM. Pa3BeTBIEHHOCTh. YTOPSAOYEHHBIE COMO-
auMepsl. Habyxime comnonumepsl.

O6mmue ceaenus o noaumepax. HaamonekymnsipHble CTpYKTYpbl B aMOP(HBIX [TOJIMapHiIaTax u
bu3uKO-XMMHUYECKHE CIIOCOOBI UX peryarpoBaHus. Kpucramueckue nmoamapuiaThl.
CrpykTypa noaumepoB. XUMHUECKas CTPYKTypa mnoiaumepoB. dusmueckue cBOWCTBA MOJIU-
MEPHBIX LIENEN U Mpoueccsl penakcaunu. HaaMonekynspHble U HaZCETMEHTAJIBHBIE CTPYKTY-
pbl. B3anMocBsI3b MEXTy KPUCTAIUTUYECKON U aMOP(HOM CTPYKTYypaMU MOJTUMEPOB.

[Tpupozaa penakcaliiOHHBIX POLIECCOB B aMOP(HBIX BelecTBax. DIyKTallMOHHA TEOpHs B U o
— penakcauuu. JIBa moaxoja K IpolieccaM CTEKJIOBaHMs B pa3iMuHBIX BeulectBax. [Ipupona
MeJkoMacITabHoro B- u o- mporecca penakcanuy. Kunetnueckue eAMHUIBI, OTBETCTBEHHbIE
3a - u a- mporieccrl penakcanuu. KpynmaomacmraOHbIH A- TIPOIIECC pelaKCalui B )KUIKOCTAX.
MosnekymsipHble ceTKU U (pusnueckue y3isl B noauMepax. JIokanbHble pU3nUecKue y3mibl. Y3-
7Bl 3auenieHuii. BogoponHeie cBsi3u B moauMepax. MUKpooObeMHbIE (pHU3HUecKHue y3ibl MO-
JEKYJISIPHOM CETKU U A- IPOLIECCHl pellakCalliy B OJIUMepax. MoJIeKyIIpHbIE CETKH U BSI3KOE
TE€YEeHHUE.

CrekiioBaHHE MOJMMEPOB M 0- TPOLECC penakcaluuu. J[BOWCTBEHHAs NMPUPOAA CTEKJIOBaHUS.
CreksioBaHHE U 0- penakcanuu. TemneparypHas 3aBUCUMOCTh BpeMeHHU penakcaiuuu. CTpyk-
TYpPHOE U MEXaHUUYECKOE CTEKJIOBAHUE.

CTpyKkTypHOE CTEKJIIOBaHHME M CBOOOMHBIA 00beM. Konmenmusi cBob6ogHOoro odvema. CTpyk-
TypHasi peflakcaiys B 00J1acTH CTEKJIOBAHUS, HUXKE TEMIIepaTypHO 001aCTH CTEKIOBAaHUS.
duznyeckue U PU3NKO-XUMUYECKHE METOJbI MCCleoBaHUs NoaumepoB. MccnenoBanue mo-
aumepoB MetogoM MK-cnekrpockonuu.

Tepmuueckuit ananus nonuMepos. [longporpaduuecknii MeTo 1 UCCIIEJOBaHUSI TIOJIMMEPOB.
JlabopaTopHbie padoThI.

1. Onpenenenue 3eKTPUUECKON TPOYHOCTH TBEPBIX AUIIEKTPUKOB

2. Ompenenenue Mokasarelis IPeIOMICHUS TOJIUMEPOB M €r0 HHKPEMEHTa

3. Ompenenenrie MOAYsl YIPYTOCTH OJMMEPOB

4. OrmpeneneHue TEMIEPATYPHBIX IEPEXOI0B B MOJIMMEPAX METOJOM TEPMOMEXAHUYECKOTO
aHaiau3a

5. OmnpeneneHue MIOTHOCTU U CTENIEHW KPUCTAITIMYHOCTH ITOJIMMEPOB

6. OmnpeneneHue TUJIEKTPUUECKON TPOHUIIAEMOCTH U TaHT€HCA TUIIEKTPUYECKUX MOTEPD B
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TBEPABIX TUAIIEKTPUKAX
7. Ompenenenne kod(pUIMEHTAa TUHEWHOTO PACHIMPEHHS MOJMMEPOB M TEeMIEpaTypHOH
3aBHCHUMOCTH HX YJIEIBHOTO 00beMa

5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
Ne | Tema mporpaMMbl TUCITUTUIMHBI [Ipumensiemble TEXHOJIOTUH
ILII.

1 | Benenue. [Tonumeps! U KiaccuuKanusi. KJIACCHYECKOE TPAAUIIMOHHOE; JTIEKIIUOH-

HOE 00y4CHHE

2 | OcobeHHOCTH CTPOCHUS MOIUMEPOB. Pe- | Kiaccuueckoe TpaaullMOHHOE; JIGKIIMOH-

TYJISIPHBIE U HEPETYJIApHbIE TOTUMEPBI. HO€ 00y4eHUe, HarJsAHbIe, IPOTPAMMHUPO-
BaHHbIE

3 | Buytpennee Bpamienue. [loTeHnanbHblil | KJIaCCMUECKOE TPAAUIIMOHHOE; JTIEKIIUOH-
Oapwep. HOe 00ydeHue, BepOabHbIe (ay110)

4 | Ctpoenue nonumepHsbIx neneil. Kongury- | kmaccuueckoe TpaaullMOHHOE; JIEKIIMOH-
parus ¥ KoHopmarms. HOe 00y4eHHEe, CaMOCTOsITeNIbHAsl paboTa

5 | Tepmoaunamuueckasi U KHHETUYECKas KJIACCHUYECKOE TPAAUIIMOHHOE; TIEKIINOH-
TUOKOCTH IIeTeH. HOe 00ydeHue, caMooOy4YeHUe

6 | HagmonekymsipHbIe CTPYKTYpPBI TOJIMME- KJIACCHUYECKOE TPAAUIIMOHHOE; TIEKIINOH-
POB U THIIBL HOe 00y4YeHHe, TMCTAHIMOHHBIC

7 | Kpucrannuyeckue noiaumepsl. X cTpyk- | KJaccMuecKoe TPaJAUIIMOHHOE; JTEKIINOH-
Typa. OpHEHTUPOBAaHHBIE U HEOPUEHTHPO- | HOE 00yUYeHHE, KOMITBIOTEPHOE MTPOTrpam-
BaHHBIE MMOJIUMEPBHI. MHUpPOBaHHOE 00y4YEeHHE

8 | ®dusmyeckue coCTOSHUS MOJIMMEPOB, UX KJIACCHYECKOE TPAJUITMOHHOE; JTEKIIHOH-
knaccupukanus. OcoOeHHOCTH MoBeie- HOe 00y4YeHHe, KOMITBIOTEpPHOE IPOrpaMm-
HUS IOJIUMEPOB B PA3HBIX PU3NYECKUX MHPOBaHHOE 00yuYeHue
COCTOSIHUSIX.

9 | CrekioBaHue NMOJIMMEPOB U O~ IPOILECC KJIACCUYECKO€ TPATULIMOHHOE; JIEKIIMOH-
penakcanuu. J[BoiicTBeHHas npupoaa HOe 00y4YeHHe, KOMITBIOTEpPHOE POrpam-
crexnoBaHus. CTEKJIOBaHUE U 0- pellakca- | MUPOBaHHOE O0yueHHUe
uu. TemnepatypHas 3aBUCUMOCTD Bpe-

MeHH penakcanun. CTpyKTypHOE U MeXa-
HUYECKOE CTEKJIOBaHHUE.

10 | CtpykTypHOE CTEKJIOBaHHE U CBOOOJHBIN | KJIaCCHYECKOE TPaJUILIMOHHOE; JIEKIIMOH-
o0bem. Konuenius cBo00HOTO 00beMa. | HOe 00yUYeHHE, KOMIIBIOTEPHOE IpOrpam-
CTpykTypHas penakcaius B 00J1acTi MHUpPOBaHHOE 00y4eHue
CTEKJIOBAHMUS, HIDKE TEMIIEPATyPHOH 00-

JIACTU CTEKJIOBAHUSI.

11 | ®usnveckue U GUUKO-XUMUICCKHE Me- KJIACCUYECKOE TPAJUIIMOHHOE; JIEKIIMOH-
TOJIbI UCCIIeIOBaHMs nosiuMepoB. Mcene- | Hoe o0yueHHe, KOMITbIOTEPHOE MPpOorpam-
noBaHue nosmMmepoB MerogoM MK- MHPOBaHHOE 00yUYeHue
CIIEKTPOCKOIHUH.

6. Ilepedyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTH «AHTEepHET», He-
00X0AMMBIX /115l OCBOCHHUS TMCHMILINHBI (MO1YJIs1)

Ha3zBanue pecypca Cceblaka/gocTyn
DnexkTpoHHas O6ubaroTeka omnaiiH «EauHoe okHO K 00- | http://window.edu.ru
pa30BaTENbHBIM pecypcam»

«O6pazoBaTenbHbIi pecypc Poccrm http://school-collection.edu.ru
denepanbHbIi 00pa3oBaTeabHBIA TOPTA: yupexaenus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3b1, Tectsl EI'D, THA

denepanbHbIH HCHTP uHopmannonHo- | http://fcior.edu.ru
o0Opa3oBatenbHBIX pecypcoB (PLITOP)



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

Pycckast BuptyaspHasi Oubanoreka

http://rvb.ru

ExenenenbHuk Hayku u oOpaszoBanms lOra Poccuu
«AxaneMus»

http://old.rsue.ru/Academy/Archive!

ndex.htm

Hay4nas snekTponHas 6ubnmoreka «e-Libraryy

http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nbmoreyHas cucrema [IPRbooks

http://www.iprbookshop.ru

DJEeKTPOHHO-CIPAaBOYHAsl CHCTEMa JOKYMEHTOB B cepe
oOpazoBanus «Mupopmmo»

http://www.informio.ru

UudopmannonHo-npaBopas cucrema «KoHcynbTaHT-
IUTFOCH

CereBas BepcHsi, JOCTyIIHa CO B(
KOMITBIOTEPOB B KOPIIOPATHUBHOM C{
Narl’'y

DIIeKTPOHHO-O0MOIMoTeuHas cucreMa «FOpanT

https://www.biblio-online.ru

DopMBbI TEKYIEr0 KOHTPOJIS

7. Pabora y 1ocku; KOHTPOIBHBIE, CAMOCTOsITeNbHBIE paboThl. Jlomyck K 1abopaTopHOii paboTe u
3alllUTa OTYETA.
8 DopmMa NPOMEeKYTOUHOI0 KOHTPOJIS - DK3aMeH

Pa3zpaborumk: K.¢p-M.H., 1oueHT Kadeapbl «Pusuka» - Topmxoesa 3.C.
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