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1. HAUMEHOBAHUE AACHUTLIIUHBI

TEXHOJIOFHﬂ H HBQBQ&60TK8 CHHTETUYECKHX H IIPUPOHBIX [IOTHMEPOB H
KOMITO3HTOB

(nomnoe naumenosanye Oucyununwr)

2. MECTO IMCUHUILIUHEI B CTPYKTYPE OBPA30OBATEJBHOII
IIPOTPAMMBI

ACIHPAHTYPBl M BXOAHT B wyucio obs3arenbHbIx AHCLHUIUIHH, HaIpaBlICHHBIX Ha cragy
KaHITHIATCKOro  sk3amena obpa3sosarepHol HpOrpaMMbL 110 cHenuanbHOCTH 2.6.11
Texnonorus u IepepadoTka CHHTeTHYECKHX 1 NIPHPOIHBIX MOJHMEPOB u KOMIIO3HTOB.

Muacuuniuna PaspaboTtana Ha ocHOBaHKK:
¢ [lpukasa Munucrepersa naykn u BbIcLIero o6pasosanns P® ot 2() OKTA0ps 20211, Ne95 |
«OG6 yTBepenuy (enepanbHex TOCYAapCTBEHHBIX TpeGoBanmii K CTPYKTYpe nporpamm

aCIHPAHTOB (AABIOHKTOR)»;
* Pabouero yueSuoro lInana o4HOH hopMEI 00yuenus CrenHanbHocTH «TexHonmorng u
nepepaboTka cUHTETHYeCKHX u UPHPOIHBIX [ONMHMEPOB | KOMIIO3HTOB», OcHOBHOIY
obpasosarensHoit TIpOTpaMMBI  acliUpaHTyph (ypoBeHb moarotosku KajpoB BEICIIE)]
KBaHHKaIuy), YTBEPKAEHHOH npoTokomoM Ne3 3acenanus O6benuHeHHOTO Y4YeHoro
coseta [IOHL] VpO PAH ot 18.03.2022 .,

akazemuu Hayk (TIOUL] YpO PAH) npunstoro na 3acefanud OGbequHEHHOO y4eHoro
coeta [IOUI] VpO PAH, npotokon Ne 3 ot 18.03.2022 r.
¢ Ilpumepnoii NpOrpaMMBl  KaHIHIATCKOIO SK3aMeHa, YTBep:KICHHOIT Munncrepersom
obpazoBanus u Hayku Poccriickoii Denepanum,
PaGouas 1porpaMma  mucUHIIHHEL «TeXHomorus u nepepaboTka CHHTETHueckux u
NPHPOJHBIX HOJ]HMCPOB H KOMIIO3HTOBY ABJISAETCH JONOJIHEHHOH npor‘paMMoﬁ MHHHM)’M& H
CoracoBana ¢ paGouHMH nporpamMmami:
1. Muoctpauneni sspeik.
2. Hcropus u dunocopus nayxu
3. TIlporpammamu Hay4HO-HCCNIe10BATENLCKOI] TIPAKTHKH M HAYYHO-HCC/Ied0BATENbCKO

ACATCIIEHOCTH aCIIHPAHTOR, %
PaspaGorunk NPOTrPaMMBI; K.T.H. B.IO. Cenuuen
Penensent: n.1.1., npodeccop B.M. 3unoBBER
i
COI'JIACOBAHO

Aupexrop «MTX VpO PAH» .4-:
WICH-KOppecnonieHT PAH B.H. Ctpensuukos

« 0% » cenrsabps 2022 r.




3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHHS AUCHHUILINMHE

B pesynbrare ocsoenus AucuMIneel - «TexHomorus u nepepabotka
CHHTCTHYECKHX M IPHPOJHBIX TIOTAMCPOB M KOMIIO3UTOBY aCIHUPAHTHI 1O0DKHbI
obnanate ¢yHpaMeHTANIBHBIMU SHaHHSMH B O00NACTH XUMHH MONUMEPOB W
CMEXHBIX C HEH Hayk.

B pesynsrare wayuenus mmcrmmummmer ACIHPAHTBl JOMKHBEI OCBOWTL H
,[IEMOHC’I])HPOB&TB clieayruimue 3HaHH4, YMEHHS U HABEIKH:

. 3HAThb:

- TCOPCTHYECKHE OCHOBBI M OCHOBHBIC HaNpaBIEHUs Pa3sBHTHS KJIACCHYECKHX U
COBPEMCHHBIX ~METOJOB HAYYHOr0 HCCIeI0BAHMS CTPYKTYPbl W  CBOMHCTB
CHHTETHYECKHX H IIPHPOJHBIX TIOJHMEPOB H KOMIIO3HTOB;

- COBPEMEHHOE Npe/ICTaBlIeHHEe O MPOM3BOICTBE KOMIIOHEHTOB H XHMHYECKOH
TEXHOJIOrHH M NepepaboTKH W mosnydeHus [IOJTHMEPOB M KOMIIO3MTOB, a TakKke
M3JIe]IHI Ha UX OCHOBE;

- PHHIMIEL TOCTPOEHHS! H annapaTHoe ohopMieHHe 1epepaboTKH ¥ TIPOU3BOACTB
l'lOJ'lHMGpOB H KOMITIO3HUTOB, a TaKKe H3JIeJIHI Ha UX OCHOBeE.

o YMeThb:

= OCYLIECTBIIATh NOMCK, aHAM3 M CHCTEMATH3ALIHIO Hay4yHOH HHObOpManuu mo
uccnenyemoit npobieme;

- OCYIICCTBIATL 3KCIIEPUMEHTAlIbHBIE HCCIIE0BAHHS CTPYKTYPhl H CBOMCTB
CHHTETHYECKAX W TPUPOIHBIX [OJHMEPOB W KOMITOZHTOB C NpHMEHeHHEM
KIIACCHYECKHX H COBPEMEHHBIX METOIOB H pUGOPOB HayYHOTO HCCIIeIOBaHMS;

-~ MONETHPOBATL  MPOLECCH  XMMHYECKOH TEXHONOTHH M nepepaboTKu
CHHTCTHYECKHX H TNIPUPOIHBIX HOHHMepoB H KOMITO3HUTOB U TNOIYYeHHs U3eIHH Ha
HX OCHOBe;

- TIPOM3BO/IMTE TIPE/IBAPUTENBHYIO OLEHKY CIeLHANBHbIX CBONHCT CHHTETHYECKHX
H TIPUPOJHBEIX MOJHMEPOB H KOMIIO3MTOB C NPHMEHEHHEM CYLIECTBYIOIIHX
METOJIHYECKHX IMOIXOI0B.

) BJIA/IETh:




- HaBelKamMH 1oa60pa MeToaMK, [IAHNPOBAaHHA M OpraHM3aLMy [IpOBEICHHUS

HCCIICN0BAHMH, AHANK3A H HHTEPTIPETALIHH 1X pesynsTartos;

- HaBbIkaMM  pa3spabOTKH peuentyp M TeXHOTOrMH TMOY4EHHs T10IHMEpOB,

KOMITO3UTOB H HX KOMIIOHEHTOB B 1a60paTOPHBIX ycIOBHSIX;

- HAaBbIKaMH  paspa0OTKH MpOrpaMM H Meromik NPOBElIeHUs McCief0BaHuMi

CTPYKTYPBI H CBOHCTB CHHTETHYECKHX H NPHPOIHBIX MOJMMEPOB H KOMITO3HTOB,
Pesyabratom  ocBoenus Y4eOHOH  JUCUMIIMHBI  sBisleTCs caaua

KaHAMIATCKOro dK3aMeHa 1o crienuatsHocTH 2.6.11 Texuonorus u nepepaGorka

CHHTETHYECKHX U IIPHPOIHBIX MMOJIMMEPOB U KOMIIO3HTOB.

4. AHHOTAUMS TUCITAINLTHHBI

Jucuunnuna nanenena na (opmupoBanue u pazsutHe Y aclMpaHTOB 3HAHHUIH
B OONACTH peuleHHs 3a7ay XumHu [IOHMEPOB M B CMEXHBIX 06JacTAX, Ha
NOMyYeHUEe  aCIIHPAHTAMH  TEOPETHYeCKHX  3HAHMI Ans Oblctpoit  u
KBaJIH(PHLUPOBAHHOI nepepadoTKH byHIamMenTanpHEIX TEOPeTHYECKHX
HCCIICIOBAHHA H TOJIyYeHHE HOBBIX Pe3y/bTaTOB B MpoLecce MpaKTHYecKoit
paboTel Hax mpobnemamu xuMuu TOJIMMEPOB; OBIAlCHHE MaTeMaTHYECKUMH
MOZCIAMH H METOJAMH PELICHUS 33124, O3BOMSIOIHMU BBIITYCKHHKaM YCIICIIHO
paboTtaTh B pa3jHUHBIX 06macTsx NPO(pEeCCHOHANBHOM  JesTeNbHOCTH: HAy4HO-
HCCIIel0BATELCKOM, NPOEKTHOH u TpOH3BO/ICTBEHHO-TeXHONOrMYecKoi. Kypc
«TexHomoruss u mnepepaboTka CHHTeTHYeCKHX U TPHPOIHBIX IOJHMEPOB MU
KOMIO3HTOB»  HalleleH Ha IOArOTOBKY ACIIHPAaHTOB K  3allMTe€ HAYYHO-
KBATH(UKAIMOHHON paGoThl B Buje AHCCEpTallUd HAa COHCKAHHE CTeleHH
KaHAWjaTa HayK, a Takke K MOATOTOBKE M yCIEwWIHON caaue KaHUIaTCKOro
9K3aMEeHa 110 CTIeIHATbHOCTH,

Arrectanpus, MOATBEPXIAOIIAA  YCBOGHHE — COJEpKAHHS JTMCLHILTHHBI,
MPOBOAUTCS B OpME KaHMIATCKOTO 3K3aMEHa [oce OKOHYaHHs BOCBMOTO CeMecTpa
HETBEpPTOro roma obyuenus. ITporpaMMoil AMCIMILIHHEL NpeayCMOTPEHBI JIEKLIHH,

[paKTHIeCKHe 3aHATHs (18 U.) u caMmocTosTe b HAS pabora acriupanToB (80 ).




S.UEJIA u 3AJIAYH H3YYEHU S AHCUUTLIINHB]

Leanr kypca 3aKiovaercy g (opMupoBanuy aCIIMPaHTaMH  KoMmyekcq

3HaHUH, yMmeHnmii y HaBBIKOB, Heo6Xoumpix iy ¥} Haquo-Hccne;[OBaTenLCKoﬁ

COBpPEMEeHHBIX MeTo10B IpOBENIeHHs 3KenepuMenTa, PopMupoBanHe HaBpIKkOR: (1)
nonbopa Meroguk, [TAHUPOBAHUS M OpraHuzamuy NpoBeeHHs HCClIeI0BaHUI,
aHAJIH3a M UHTepIpeTamuy ux Pe3ynbTatos; (2) npumenenus [OTyYeHHbIX 3HaHK(
1A pa3paboTiy PELENTYD ¥ TexHOMOr K TIpOH3BOACTBA MONMHMEpOB 1 KOMII03HTOB
H H3NIelMH Ha MX ocHOBe ¢ Sa/laHHBIMH CBOIcTBamK B NaBOPaTOPHEIX, ombITHO.-
NPOH3BO/ICTBEHHBIX 1 TIPOM3BOACTBEHHBIX yeoBUsX,
Ipeamerom OCBOCHHS AHCUHILIHHB] ABJSIIOTCS caeayomue 00beKTI:

. 38KOHBI XHMHH TIOJIHMEPOB;

® KltaccHyeckne u COBpPEMEHHBIe METObI Hay4yHoOro HCCIIeTOBaHUS CTIJYKTypr

HX OCHOBE C 3a1aHHbIMY CBOHCTBaMH.




6. OFLEM ANCUUTIIMHEL, ®OPME] TEKYIIErO »
IMPOMEKYTOYHOr O KOHTPO,I3], TEMATHYECKWHI] ILJIAH

Tabmuna |
Bt yactot padors
__
_~
Camocrostensnas pabora
—m—«

Dopmer HPOMEXKYTOYHOTO KOHTPOIS

Yetnoe coecenopanme 10 TeMaTHke paznena

DopMer Tek LIEr0 KOHTPOJIS Coﬁece,uoaaHHe, TBOPYECKHE 3a/1aHus

TemaTuyeckuii IJIaH
Tabmuna 2

AYHTOpHBIE 3ansTHA

Bcero

Hanmeﬂonanue TEeM H pas3aeioB

Yacos

KOHTPO/ILHEIe
MeponpuaTHs

Panukansnas NIOJIHMepH3ar s

l'
.'
Il

.

Honnas IOJIUMEpH3aLIHs

Honmcomeucauus H
TOJIAMEpaHaornyHpe IpeBpaleHus

OcHoBBI npuMenenuy OJTHrOMEpoB

III

.
-
.

Crapenne u cTabMIM3anus cpolicTy

IIpoMeskyToympi KOHTPOJIb 110 pasgeny |

OcHoBHEIE MOJIeKynapHEle napameTpel
CTPYKTYpBI [IOJIMMEPHEBIX T1eneit,
ocoeHHOCTH CBOjicTR NOJIMMEPOB B
Pa3IHyHEIX COCTOAHHAX

ANTHTHBHEIE (HHerMCHTHme) CXEMEI K
TPOrHO3HPOBAHHIO CROMHCTR TIOTAMEPOB

H '
..
I'

OcHoBHEIe cBoiicTsa 0JTUMEpPOB




Hedopmanmonmoe MOBeIeHHe nonumepos
npu MexaHqucmM BOBHEﬁCTBHH, TeOpHH
TpoYHOCTH. Peonoryg M0IHMepoR

[Inactugurary T071Mepos. Ionmnmeprpre
HaHOMarepuag; y HaHOTeXHOMOrHY

Snactomepsr u PE3HHOTEXHUYeCKHe
H3JleTHs

Ipumenenne TOPOIIKOOGpa3HbIx
HalONHUTE e

lpumenenne BOJIOKHOOOpa3HeIx
HalnoJHATe e}

CMmecn TONHMEpoB

OcHogar MHXXHHUPHHIA NIOJIMMepHEIX
MaTepHasioB

O6opymosanmue u OCHOBEI IIPOEKTHPOBAHHS
OCHAcTKH

Pennxmuur HOJIMMepoR

MpomeskyTounprii KOHTPOJIL 10 pasaeny [V

Kanmunarexuii 3K3aMeH

Beero gacop:

06p830B2TEJIl>Hble TEXHOJIOFHH, HC"OJ]I:CSyeMble AJA H3YYeHun

AHCUHILVIHHBI




YCBOCHHS  MaTepuana, g TdKXK€ Ha pasBuTHe JIOFHYECKOT0  MBILTeHHy,
Ipenonasarens 3apaHee HameuaeT cmupcok BOIIPOCOB, CTHMYTHPYIOLHX
aCCOLIMaTHBHOE MEILTeHHe K YCTaHOBNeHMe cBs3el ¢ PaHee OocBOeHHBIM
MaTepHanom.

INpakruueckne 3ansitua.  Llensio  npakthyeckux 3aHATHH  sBNgercy
dopmupoBanue NIPaKTHYECKHX yMeHmii: (a) yueGupIx, HeoOXonuMbIX B y4ebHoi

34HATHS.

Camocrositennnas pabora. Do — IIaHupyemass y4eOuasg u HayyHags
pabora, BemMonHseMas [0 3a1aHuI0 npenonasartens IIOZ €ero Meromuueckum y
Hay4YHBIM PYKOBO/ICTBOM. CamocrosTensuag pabota Bkmouaer B cefy:

- NOATOTOBKY K ay AMTOPHBIM 3aHSTHsM (noBTopenmue NPOHIEHHOTO yyeGHOro
MaTepHana o KOHCIEKTaM, pekoMmeHmoBaHHO lIpenofasatenem yueGHoji y
Hay4HOH JIUTEpaType; H3yyenue y4ebHoro MaTepHana, nepeHeceHHoro c
aYTHTOPHEIX 3aHATHIA Ha CaMOCTOATENbHOE OCBOGHHE;

- IOATOTOBKY K NPaKTHYECKHM 3aHSTHsM (BBIMONTHEHUe nOMAaImHKX 3aaHuii

H TPHPOIHBIX [IOJIIMEPOB U KOMMO3UTORY Mpe/icTaBieH B Buse [punoxenus
Pa6oyeii NporpaMme MHCIUILIHHEL,



e AHHOTHPOBAHHOE OIMUCAHUE CONEP)KAHUS PA3ZIEJIOB
TEM I[HCI[HHJIHHI)I

Pazden 1. Memooy, noaumepuzayuy

Tema 1. Panukansuas noiumepuzanuy

Ocobennocry TIoNTyyeHns TONTHMEPOB  panukansHoj; NIOTHMepu3anmeis.
OcHoBHBIe cTaguy PaIHKANBLHON nomumepusary, Hannmaroprr y MeXaHH3Mp]
bacnaza. Kunernka panuxansuop NoJiuMepu3anyy. HHurubuposanye PafHKanbHEIX
fipoueccos.  BosmosnocTy PeTyIHpoBanns cpojicrg [oJinMepos B npowecce
nonuMepusanuy,

Tema 2, Honnag NoJIHMepH3anus
KaTHOHHaSI nommepmauﬂz. AHHOHH&SI H aHHOHHO—KOOp,&HHaHHOHHaH

MpoueccoB  cunTeza NONHMepoB. BosmosxHocTy PETYIHpOBaHus  cBojicTy
NonvMepoB g nporecce Nonmumepusanuy, PaBHoBecHag y HepaBHOBecHay
TIOTHKOHIeH Ay, Honumepaﬂanomqﬂme npeBpanenus, OcoGennocty
NPOBEZIeHHs XUMHYeckoro nponecca,

Tema 4. Ocnopp NPHMeHeHun OTuromepoRr
Peamnonno-cnocoﬁnme OJIHTOMEpEI, MeTonb ux MOJIy4eHus u crnocoGy
NIpUMeHeHns, OrBepxnenue OJIiTOMepoB ¢ dyHKIHOHAMBHEIMY rpynnamuy.

Mamepuanoes




Tema ¢, OcHoBHgle MoJekyasipupie Napamerpel CTPYKTYpHL

MOIMMepHLIX  yeneii, ocoGeHnocTy CBOJicTB N0/IHmMepos g Pa3IHYnpIx
COCTOSIHHA X

Macca g MOJICKYIIpHO-Maccopoe pacrnipenenenye. Pasgersnennocry,
MOJIEKYISpHBIX nemeji y CLIHTBIE CTPyKTYph g noiuMepax, Xapakrepucruka
IUIOTHOCTH ceTky y CHOcO0BI ee olipenieneHusy, Monekyﬂapﬂax CTpyKTypa
COnoIHMepoB. Pazmeprr rHOKoCTh Makpomojiekys, MC)KMOJ'leKyJIﬂprIe
B3aHMozelicTBuy g louMepax., ﬂncnepcnomioe, NIOJsIpHOE g ZIOHOpHO-
aKLENTOpHOoe B3aumozetictaye,

CMOCOBHI uX M3yyenyg. Creknosanmne u KPHCTanMH3aums Kaywykos yu Pe3uH.
Kuneruka KpUCTammsanmy, KpHCTammsanus  npy PacTskeHHn,  Bnpgppe
MoJIeKy spHoii CTPYKTYpPEI Ha KpUCTanmusanuio, CrpyktypHoe u MEXaHHYeckoe
CTeK/I0BaHMue, BLICOKOE)JIHCTHT{CCKOC CocTosHre,  Ofmag XapakrepucTuka

Tema 7, ANMTHBHbIE (HHKpEMeHTHble) CXEeMBI K NpOrHo3sHpoBanuig
CBoOlicTB noJIHMepoB

CoBpemennupre TIOIXOZBI K oueHke cBojicry TIOTHMEpOB i TOJTHMepHBIX

TOMuMeEpoB.  Teopus [0 prdduTa, Paspymenue MOIMMEPOB  uTenpHo
ReHCTByIOme} TIOCTOAHHOH  Harpyskoif, Kunernyeckag TEeOpHs mpoyHOCTH,
Bnusuue CTPYKTYPHI IONHMepa 1 yenopui HCIBITAHHA Ha NPOYHOCTE,

PeﬂaKCElI.IHOHHInIE npoueccer B nonumepax. PenaKcauHH HaHpH)KeHHﬂ H
Pelakcauns nepopmaryun. Kunetnueckue cermernry " PE/IAKCAUMOHHEIH criekTp.
Ipuanun TEMIIepatypHo-BpemenHo CYNEPNosuLmy.  Jlonroseunocrs "
YCTaOCTHAs BEIHOC/IHBOCTY,




MEXaHH3M ynpyrocry i BBICOKO# 3MacTHynocTy. Teopus TpoyHocTH. [penenshas
AedopmatusHocTs, Ycnosnas TBEPAOCTE. By, Q)Hzmxo-MexaHqucxux
HCTIBITaHWH, (Cpgsp PeJlaKkcannonHoji [IPHPOIBI oiuMepos TIPOYHOCTHEIX
CBOHCTB.  3aBicumocTy AeopMannoHHOro TOBENCHUS  monmumepos o
TeMneparypHeix ycnoBwui,

Mexannka CIUVIOUIHEIX cpex kak OCHOBA peonornu. OcHopuge TIOHATHs B
peonoruu nonumepo, Spnenns u ek, BO3HMKaomue npy nepepaborke
TomiMepos. HenbioTonoseke KHIKOCTH. AHOoManug BASKOCTH M HOpManpHpe
Hanpsxenns. THkcoTpomus TOTHMEPHBIX CHeTeM, MeTHHIG- H KBa3HTUKCOTPONHpe

Peomerpus — IKCIePHMeHTa L H1e MeTonbL.  Kanumnsprag BHCKO3HMeTpHy,
Potaunonnag pPeometpus.

Tema 10. Mnacrupukanus noJIHMepoB. Hoaumepnpie HaHOMaTepuap
H HAHOTeXHOMIOrHY
Busr Inactupukauum THIIE] T1acTudukaropos, Bnusuue

OT  coaepaHus Inactudukaropa. Hcnonssopanye MnacTHGUUHPOBaHHEX
TTOMUMEPHEIX MaTephaos, B Ton "HCIe mIacTusoneis,




lipuMeHenns [IKM PasIMYHBIX  o6MacTax  IkoHOMMKY. DeHomacTsi,

AMHHONIIACTEI, JMOKCHAHBIE CMOME HEHACBILUEHHEIE MOMM(HpHEIe CMOJTBI.
Metoner otsepicnenus.

Tema 12. Tepmonnacry; H TepMos1acTomiacTel

Otnmuurensupie CBOHCTBA TepMoITacTos, Ilpoussosncrea niacTMace,
[UICHOK, MOKPBITHIi, TIOTOHHAXHBIX  W3mEeNuMii. Ocob6ennoctn nepepaboTky,
Hcnonszopanue TepMoanacromniacros g PE3HHOTEXHHYECKHX  M3pemusy,
[Monmustunen, TIOJMIponuieH, nomuctupon u COTIONMMEPEI Ha ero ocHose,
(bTOpOHJ'IaCTLI, OpPrcTexyiIo u nonuypeTabe.

Tema 13. [enononumepnnie MarepuaJib

Keéctkue u HIACTHYHEIE  EHOMOMMMepHbIe MaTepHajel. Ileno- y
nopomnactel. I[opoo6pazopareu: Knaccupukanus, XapaKTepucTHKa, TpeGoBaHus,
NpEABABISEMbIE K  Hywm, Ipumepsr  xumuyeckux nopoobpasosareneii,
Texnonornueckue crnocobbl  BBeneHmHs nopoobpasosareneii g NIOJTHMepHEle
Komnosuunn. Ilenonomuyperanp:. OcHoBHbIe PCaKkluH, mnporekaroume 1pH
obpazoBanum nonumepa. Buupr [IEHONOJIHY peTaHOR: SJIaCTHYHBIE, IKeCTKHe,
HHTeTpanbHele. Criocobbl mx TOTyYeHHus, nmpuemel PCTYTHPOBaHHUs CTPYKTYpBI.
TexHonoruueckas CXeMa MoNy4YeHHs nopoloHa. Ocobennocru HOJIyYeHHs
BCIIEHEHHBIX TePMOIIIaCTOR, Texunomoruyeckas cxema MoTy4eHus
ICHONOMHCTHPONA, IEHOMOIUTHICHA, Obnacti npumenenus 9THX MaTepHaos.

Tema 14. Honumepnrie kiaen u IrepMeTHKH
[Tonumepusie KJIeH, npaiMepsl, rpyHTI, repMetuky. O6nactu npumenenus

KjieeB. MoHo- u [IOJTHKOMITOHEHTHBIE KJleeBble KOMIIO3HIIHH, TePMOAKTHBHEIE KITeH.
Knen ma ocuose Kay4qyKoB, OJHroMepoB u MOHOMepoB.  [lonatHe amresumy.
[epmernku, ocobeHHOCTH [IpHMEHEHHS. OcCHOBHEIE BHIBl KOMNAyH/IOB.
OcoGentocTy TexnomOrMHN U3rOTOBIIEHHS KJleeB W PacTBOPUMOCTb nosUMepoB B
PacTBOpHTeNIsX.

Tema 15. dnacromepsi u PE3HHOTeXHHYeCKHe H3ens

Harypaneupiii u CHHTCTHYECKHH Kayuykn. OcobeHHOCTH nepepaboTku
KayqykoB. Baneneranue u niaactukanus. CHcTembl OTBEPHKICHHS Kay4dyKos,
PE3HHOBbIE CMecH M ByJkaHu3aims, Msrotosnenne pesnnorexumyeckux H3JIeITHIA,
ApMHPOBaHHbIE H3/eNTH. Bosmosxknoctu TIPHMEHEHHS OJIHTOMEPHBIX TeXHOJIOrHi]
JULA IPOM3BO/ICTBA PE3MHOTEXHUYECKUX H3JIeITHi,

Pasoen 4. O6uque Hpunuunsl cozdanun RONUMEPHBIX KOMRO3UKUOHHbIX

Mamepuaios
Tema 16. lpumenenne MOPOLIK00OPA3HEIX HANOAHKTE el



HOJIHMBpHBIe KOMNO3ULIHOHHEIe Marepuaner ([IKM) — OCHOBHOH BHp
TOMHMEPHBIX  MaTepuanos, Komnosmmonnsre MaTephansl ¢ TREpaRIMK
Nopoukoo6pazueimu HanonHutensaMu.  Mpunimng MpurotToBnenns [IKM .
TBEPABIMK Hanonuurensamu. lMousrye MaTpHLEI 1 Hano/HuTeNs, anre3us y Koresusi,

Tema 17. Mpumenenne BOJI0OKH006pa3HbIx HanoaHuTeN€}]

[IKM ¢ BOJIOKHUCTBIMH HanosuTe sy Ynpyrue csoiicrsa KOMITO3HTa,
4pPMHPOBaHHOIO HETPEPRIBHBIME  BojTOKHamy, Ipounocts KOMIIO3HTa,
4PMHPOBAHHOIO HeNpepELIBHLIMY BOJIOKHAMH, MHHUManbHas g KPHTHYecKas
KOHUEHTpaUHs Bojokon. Biusuue OPMCHTAaLlMM  BOJIOKOH Hg Paspymienue
Komnosnra. OcHoBHble iy BOJIOKOH. Apamunnpie BOIIOKHA. BopHEle Bosokna,
Boposonsdpamorpre BOJIOKHa. Bonokna KapOuaa Kpemuus. Yrnesonokwo.
Bompockr aAre3HOHHOTO B3aUMOelicTBHS BOJIOKOH ¢ nontuMepHoii ocHogoi IIKM.

Tema 18. Cmecn NOJINMepoB

OcobGennocru dazopoii CTPYKTYpEI cmecelf. Biusupe pasmepa u opmsr
4acTul Ha (a3osyro CTPYKTYPY, COOTHOMIEHKe KOMIOHeHTOB cMecH, MexbasHoro
ClI0s. YcroiuuBocts cmecei HECOBMECTHMBIX llouMepoB. OcHOBHBIE cRojicTRa
cMecei HouMepoB.  Monuguxarus cMecell  nonumepos HaloNHUTe MY,
TIacTHUKaTOpamuy, MexhasHbIMU 106aBKamy.

Tema 19. OcnoBr: HH:KHHHPHHrA M0HMepHBIX MaTepuanos
OcHoBHblIe nonsTHS o busnko-Mexanuyecknx XapaKkTepHCcTHKax NoMMepoB,

Keéctkocrs TOUMEPOB, ynpyrocTs, monsTue O KOHCTPYKIMOHHEIX Matepuanax,
Pacnpenenenne tumog HIOJIAMEPOB N0 écTkocTH 1 CBA3L C BO3MOMKHBIMH
0BNacTAMH npumenenys

Meroasl  onenky MOpO30CTOHKOCTH, Meronam MOIH(pHKALHY NIONTUMEpPHBIX
MaTepHuanos, Hanpasneunse na TIOBLILICHHE MOPO30CTONKOCTH.

Meronsl  ouenku TENIOCTOHKOCTH 1 TEPMOCTOHKOCTH TIOJTAMEPOB.
Tennocroiikocts IOTMMEPOB B pasmmympix ArperaTHbIX  COCTOSHMSX.
OKCIulyaTanuonnas TepMOCTOHKOCTE W o@ llapameTpel. Metog MOBBILIEH U
TCIIOCTORKOCTH H TepMocToiikocTi. OruectoiikocTs i FOPHYECTS,




Ha Tpenue u croiikocry ¢ abpasusromy H3HOCY.

Tema 20, OGopynosanue u OCHOBBI IPOEKTHPOBaHKSy OCHACTKH
OcHoggpr TIPOM3BOACTRA MOMUMEPHEIX  MaTepuanos, TOArOTOBHTe B HpIe

AeTanei us ToMuMepoB. Bynkanusag Pe3uH. Usrotosnenye H3NIeNHi U3 natekca,
Texuonoruu H3TOTOBNEHHS  KkieeB, Ocopg TIPOCKTHPOBaHMA  opm 14
H3rOTOBIICHHS W3menuii us HOIMMEpHBIX MaTepuanos, OcHoBsr NpoeKTHpoBanusg
00opynoBanus u ocacTiy AL U3TOTOBNEeHHS TIOJINMepoB,

Tema 21. Peyugciunr NoJIHMepoB
Orxonsr NIPOU3BOACTBA i MPHMEHEHH mnacTMace, ux YTHITH3aLus,

MOJIUMEPOB, Ipeobpazopanye I1acTMaccogoro BTOPHYHOrO  chpps
HHU3KOMONEKy1apHoe XHMHYeckoe CBHIPBE, [Tuponus NONTHMepoB
(HH3K0TeMnepaTypHmﬁ XKHIKO(Da3HEIif THpOJTH3, BbICOKOTeMNepaTypHeiii
THposks). Mukonus, THIPONH3, MeTaHoMy3,

Hanmenopanne
OLIEHOYHOIO

Hpencrasnenne
OLIEHOYHOIO

Haumenosanye TeMBI
IPaKTHYeCKOro 3anaTHY

HoMep temp;
AHCHHILTHHE]

Cpencrea
IMomukonnencanus 1 | Cobecenopanne Bonpock
[IOJIHMEpaHaIOrHY L pre TeMaM/pasaenam
NpeBpalleH s MHCIHITHHEL

Temnr TBOPYECKHX
3a/IaHuiA,




AUTHTHBHEIE Cobecenopanpe. Bonpock no
(HHerMEHTHLIe) €XeMbl K | Teopueckoe TeMam/paszenanm
TPOrHO3HpoBaHMIY CBOHCTB | 3anagye JHCLMILTHHET,

NosHMepos Temer TBOPYECKHX

3aJlaHuH,

ITnacruduxanms ftomamepos. | CoGecenosanye. Bonpock o
Homumepugre Teopueckoe TeMam/pasennam
HaHOMaTepHaL H | 3a7aHpe MHCLHILTHHEL,

HaHOTeXHOMOrHY Tempr TBOPYECKHX

3aJaHHii.

HGHOHOHHMepHLIe Cobecenopanme, Bonpock no
MarepHans Tropueckoe TeMaM/pasnenam
3alaHue ,I(HC[LHI'IJ'IHHM.

Temnr TBOPYECKHX
3aJaHHii,
Bomnpock
TeMam/passiesnam
JUCLHIITHHE],

Temer TBOPYECKHX
3a1aHui.

Cwmecu nonuMepos Cobecenoanye,
TBopueckoe

3alaHue

mo

Tabmuma 4
Haumenopanme [pencragne

TEMBI OLEHOYHOrO HHE
JHCLHIT cpeacrea OLEHOYHOro

JIHHEI Cpeacrtea

Cobecenosanne Bonpoce: o
TeMam /
pasaenam
JHCLHIHHE

Cobecenopanue Bonpocer no
TeMam /
pasnenam
AHCHHIUIHHB]

TMonukounencarmy 1 IoJTMMepanaornynpe CobecenoBanme Bonpocsr no
TpeBpaleH s TeMam /
pasznenam
MUCUHILIHHE
OcHoBbI npuMenenng HojiuMepos Cobecenosanue Bonpocer no
TeMam /
pasnenam
AHCHHIITHHB]

CoGecenoranue Bonpockr o

Temam /
OcHogHple MOJIeKysipHEIe fapamerpsr | CoBecenopanme
CTPYKTYpPBI NOIMMepHbIx uenet, ocobennocTy
CBOHCTB MoUMepoB B PA3NHYHEIX COCTOAHMSX

PB,Z[HK&JIBHEJI nonumepmauha

Hounas TOIUMeEpH3al s

Crapenne u Crabunmu3anus cpojicrs

pasaenam
JHCUHILTHHE]
Bonpocsr o
TeMam /







O6opynosanue OCHOB
OCHAacTKH

Bonpocer no
TeMam /
pasnenam
HHCL[HIIJ‘IHHB!
Bonpoce: o
Temam /
paszenam
AHCILIHIITHH bI

Peuunxnunr H0JIMMepoR Coﬁecenonaﬂﬂe

8. YIIEBHO—METOIIH‘IECKOE OBECIIEYEHUE I[HCIIHHJII/IHLL
PEKOMEHI[YEMAH JIUTEPATYPA
Oﬂmame.fmnax:

1. I'yns B.E, Crpykrypa u CBOHCTBa fouMepoB. M.: Xumus, 1978,
2.T'yns B.E. AKYTHH M. OcHopg; fepepaboTku nnactmace, M.: Xumus, 1985

Hepuoouueckye uzoarnus;:
Inekmponnsie ungbopmauuouno-oépameammauue Pecypeur

e

. OnekTponnas 6ubnHoreka AHccepTanumii PI'B

http://diss.rsl.ru

2. Hayunag SJIEKTPOHHas 6GuGHOTeKa PHUHI | (Elibrary)
http://elibrary.ry

3. Hayunag JJIeKTPOHHas GubTHOTEKA ScienceDirect
https://Www.sciencedirect.com/

4. Hayunag SJICKTPOHHas 6HOMHOTeK] SpringerLink
https://link.springer.com/

5. Hayuynas HEKTPOHHas 6uGnnorexa Elsevier
https://WWW.eIsevier.com

6. IMonnorekcropag MYJIbTHANCUMIIIHHAPHAS Gasa MaHHBIX TuccepTarmii
ProQuest Dissertations & Theses Global
http://proquest.com/pthgIobal/dissertations

7. YHHBepcuTerckas HHpOpManHoHHas cHcreMa Poccug
hrtps://uisrussia.msu.ru/

8. VHHBepcurerckue Oubnuorexy r. Iepmu
http://biblioclub.ru/
http://pspu.ru/university/biblioteka/jelektronnye~resursy-biblioteki
https://perm.hse.ru/library/
http://biblioteki.perm.rufmain/index.html?id=34

9. Hayxomerprueckas i pedeparusnas 6asa AaHHBIX Scopus

https://www.scopus.com




10.2nekrponnas 0asa nanueIx Web of Science
http://apps.weboﬂinow]edge.com

11.Hanmonanpuag MICKTPOHHAS GHbIHOTeKA
https://Haﬁ.pd)/

9. NEPEYEHBL HH(IJOPMAI_IHOHHBIX TEXHOJIOr W,
HCIIOJ'IIBYEMBIX nrPu HPOBEAEHUN IMPAKTHKHA

O6pasosareipxp;ii fipotecc npeamonaraer HCIONIb30BaHue JTHUEH3HOHHOrO
TPOrpaMMHoro o6ecneyeryy 1 HHOOPMaLHOHKHEX CPAaBOYHEIX CHCTeM. Ilepeuens
MHUEH3MOHHOTO nporpammuoro obecrneyenny:

Bun yue6noro Hanmenopanne Homep Haznauenpe
3aHATHS IporpaMmHoro JOroBopa Ha [porpamMmHuoro
npoaykra TOKyIIKy 1IpoaykTa

JIMLEeH3HY

Hpaktaueckoe 9C «Oxpana Tpyma» | 3431 or

24.01.02019

AHanus perrenuii
AL CenHaHeTOR
110 0xpane Tpyna

Hpaktuyeckoe Kaspersky Total

Security

A0019369661
or 14.08.2019

besonacuocrs
JAHHBIX

Office Standard 2013
Russian OLP NI,
Academic Edition

[MpaxTu qecKoe,
Jlexnumonnoe

93/14 or
16.12.2014

Pa6ora ¢
TEKCTOBBIMH
JIOKyMeHTaMH,
IpE3eHTaLHAMY 1
TabHLamu

10.0IMUCAHUE MATEPI/IAJII:HO-TEXHH'{ECKOI‘FI BA3bI,
HEOBXOAMMOIi /1151 IIPOBEAEHUS INPAKTHUKH

Jlektmonnas ayanTopus Ne 203 BOH

Ipoexrop, 9KpaH, Map
Junensuonnoe 10
Horosop Ne 93/14 340 "CotrJlaitn Tpeiin” ot
16.12.2014 1. u Ne 56182/EKT2780 ot 29.09.2016
I1O: Microsoft

Hororop 18-08-01186/18 or 31.01.2018

KCPHaA n0cKa, HOYTOYK




Bubmuorexa KOMIIbIoTepsI Pentium 4 CPQ @2GHz,512 03y,

80 Gb,15” ¢ BBIXOJOM B I/IHTepHeT, ﬂuueﬂaﬂonﬂoe
110

Horoeop Ne 93/14 3A0 "CogrJTaiiy Tpeiig” or
16.12.2014 . y Ne 56182/EKT2780 ot 29.09.2016
ITO: Microsoft

Horosop 18-08-01 186/18 o 31.01.2018

=
omajae,
AYAHTOPHH

Konnuecrgg
H0Can09HLbIY
MecT

K.

. «UTX ¥pO
. Yuebusiii knace PAH),

CHEIIHEJIH3HPOB&HH&H
Jaboparopus

Cneunanmupoaaﬂﬂaa
Jaboparopus

CneunannaupOBaHHas
naboparopus

«MTX YpO
PAH»

«MTX YpO
PAH»

Cnemnammsuposanpag
JIaboparopus

Dopma npHobperenus /

Haumenosanpe Mapka BllaNeHus
o0opynoBanus (cTenna, makera, Kon-po, (coﬁcmeﬂnocm,
I1akara, naGoparophoe el oInepaTuBHOe TOMeEIIeH s
oﬁopyﬂonanue) YOpaBlieHue, apenna u
T.00.)

2
- Mynbtumeua TPOEKTOp st
ACMOHCTpaunH npesentaruii i
BH/ICOPOITHKOR
- llepconansnpie KOMIIbIOTEpEI
ISt NPOBEAEHUS pac4deTos u
dHallH3a pe3 JIbTATOB
Crenmanusupopannoe
nabopatopHoe obopynosanue s
TIPOBENICHNMS HecenoBanmi;:
- YHuBepcannuag
SJNEKTPOMeXanHyecKas

4

Ne 203 BOH,
105, 108,
109, 110

CoGeTBennocts

CoGcertrennocTs




HCTIbITaTe IR HAs MamuHa Instron
3365 (Instron, Be.rlHKOGpHTaHHH);
- Peakrop nabopatopugii co
CMecuTenem IUIaHeTapHOro THITL
2P-1 (Primix Corporation,
Anonus);

- Mudpakpackis CIeKTpoMeTp

IFS 66S (Bruker, I €pPMaHus);

- HK-CDprc-cueKTpt)MeTp Vertex
80V (Bruker, Iepmanuy);
= ABTOMaTHYeCKuif peomerp
Rheotest RN 4.1 (Rheotest,
Fepmanus);

-ABTOMaTHyeckyj peomerp
Rheotest 2, (Rheotest,
T'epmanny),

- I[mpcpepeﬂuuanbumﬁ
CKaHUPYIOLTH ] Kanopumerp DSC
882e/400 Mettler Toledo
(I_HBeiiuapHﬂ);

- IpuGop COBMeIEeHHOro

TepMOrpaBumeTpryeckor
AHATH3a y ,qud)(bepeuuaa.ubﬂoﬁ
CKaHHpYyIOmeff Kalopumerpuu

TGA/DSC 1/1100 LF (Mettler

Toledo, (LUBeﬁuapuﬂ);

- IlpuGop TepMOMexanuyeckoro i
nﬂcpcbepeﬂuuanworo
TEPMHYECKOro aHamy3a
TMA/SDTAS4] (Mettler Toledo,
(L[Ineﬁuapnﬂ);
= ATOMHO-CHTOBO MHKpOCKoIT
Smena (3A0 "HT-MAT",
Pocens);

- PactpoBgiii 3NEKTPOHHEIH
MHkpockon Evex Mini-SEM HR-
3000 (Evex Analytical
Instruments Inc., CIa)

11. METOIMYECKHE YKA3BAHUS » PEKOMEH,E[AIIHH

AcnHpanTtam:




CHCTEMY  Teopermueckmx OPHEHTHPOB 118 Gojree ry©oKkoro OCBO€HHS
IIporpaMMHoro Marepuana, CT)UIBHT_Y BAKHO NoOMHHTE, yrg HHIOHBHIYaBHEe
KOHCYIIbTan 1Y ShdekTsO nomoryr CTyneHTy oBiagerp NporpaMMHEeIM
Martepuanom ﬁnarozzapﬂ lpamMomy BH3yanbHOMy 3MOHHOHEUTBHOMy KOHTaKTy
CTyaeHTa lipenionasarenenm, obecneunpag Gonee NonHyI0  peanuzanuio
BOCIIUTAaTeNILHO KOMIOHEHTBI 06yyenysy,

Ilpu CaMOCTOATENIbHOM paGoTe CIemyeT ucronb30BaTh:

= _Y‘-IGGHO-MeTO,I[IfI’-IeCKyIO nHTepaTypy H3 pCKGMEHIIOBaHHOI‘O CIIHCKa;

HpeHOIlaBaTeJ]eM H CO6XOI;[H MBIX dKIIEHTOB H YAaepxanuro BHUMaHHs

HHTOHE[I.IHOHHI:IMH MOAYIAUHsIMH rojoca, a TakKxe NOOKIIIOYeHHe M

flenarora (kyiaeTypa peuyn, MaHepa onesaThbes, 06waThes co CTYIEHTaMH wu
dyIUTOpHeH B Liesiom, 1 T.I.).

[penonagaremo clenyer uMeTsr B BHIY, 4TO comepxanue KOHCYJIbTal 1
JIOJDKHO YIOBIETBOPATH clenyiomue AHJaKTHYECKHe TpeboBanus,
obecneunBarome aKTHBHYIO paboTy cTygenra u ¢ dexTHBHOE ocBOEHME HM

fporpamMMHoro mMarepnasnas



= JIOI‘H'iHOCTL, HeTKOCTEL H SCHOCTEL H3NTOXKeHus MaTEIJHaJ'la;

- HOCJ‘ICI{OB&TGJ’ILHOCTL H3JIOXKeHusg MaTepHana - OT npocToro K CHO)KHOM)/, oT

H3BeCTHoro K HCHBBECTHOMY;

CTyZeHTa.

Ilpenonagareo HeoOXonuMo CHCTeMaTHYecKy KOHTponupoary,
PE3YIIbTaTsI camocTosTe s o PaGOTEI H yunTEIBATE 1Y TIPH aTTecTanny crygenta,

Hpu  nposenenuy ATTCCTALMH  CTyZNeHTOB  Bawcuo NOMHHUTb,  yrg

CHCTBM&TH‘JHOCTB, 06’LEKTHBHOCTI:, apI'yMEHTHPOBaHHOCTL — 3TO riaBHBIe
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