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1. HEJIb 1 3AJIAYHU OCBOEHUSA JUCIIUITJIMHBI

Hens muctumnauHbl - (GopMUpPOBAHWE CHUCTEMHBIX 3HAHUW O TPHUPOJEC M CBOMCTBAX
HAaHOMATEepPHAJIOB, a TaKXKe METoJaX UX YIpOouyHeHHs i Haubonee 3¢ HEeKTUBHOTO
HCIIOJIb30BaHUS B CTPOUTENILCTBE.

3amaun JUCUMIUIMHBL: (OPMUPOBAHHUE Y CTYACHTOB 3HAHHUN O (PM3UYECKOM CYIIHOCTH SIB-
JICHUH, MPOUCXOJIIIMX B MaTepuanax MpU BO3JACHCTBUM HAa HUX pa3iMYHbIX ()aKTOpPOB B
YCIOBUSAX MPOM3BOJACTBA U 3KCIUIyaTallud M TOKa3aThb MX BIUSHUE Ha CBOMCTBA MaTE€pUAJIOB;
3aBHCUMOCTH MEX]y COCTaBOM, CTPOCHMEM M CBOWCTBAMU MAaTEpHUAaJiOB; TEOPUU U MPAKTHUKU
Pa3IMYHBIX CIOCO-00B YMPOUYHEHHS] MaTEpUAOB, 00ECIIEUMBAIONINX BBICOKYIO HAJIe)KHOCTb U
JOJITOBEYHOCTH 3JIe-MEHTOB CTPOUTENBHBIX KOHCTPYKLIUH.

Crynentsl, oOydarommecs Ha OYHO-3a09HOH Qopme oOyueHus, BbITONIHAIOT Nel
MPAKTUYECKYIO pPadOTy Ha 3aHATHUSIX, OCTAJIbHBIE TEMbI U3Y4aIOT CAMOCTOSITEIIBHO.

2 HAUMEHOBAHUE NIPAKTUYECKUX PABOT

No
Temsbl
UACIIHA HanmMmenoBanune TeM OUCIMILIINHBI Obnem vacoe, Obwem =acos,
. 010]0) 03®0
bl
3 cemecTp
Tema l. [TpoGiiembl [IPUMEHEHUS
1. HAHOMAaTEpPUaJIOB M  HAHOTEXHOJOTHM B 8 2
CTPOMTENBLCTBE U CTPOUTEIBHBIX MaTepralax
Tema 2. Teopun GpopMUpOBaHUS TIPOYHOCTH H
2. IIPOHULIAEMOCTH  HAHOCTPYKTYPHUPOBAHHBIX 8 -
CHCTEM
3 Tema 3. Co3gaHue HOBBIX (DPYHKIIMOHAJIBHBIX 10 i
MaTepuajoB B CTPOUTEIHCTBE
4 Tema 4. HanoctpykrypupoBaHHBIE 10 i
CTPOUTEJIbHBIE KOMIIO3HUTHI
Hroro 3a 3 cemecTp 36 2
Hroro 36 2




3. COIEPXKAHUE MPAKTUYECKHNX 3AHATUIA

I[IpakTHyeckoe 3ansaTue 1
Tema 1. [IpoOJieMbl NpUMeHEHUSI HAHOMATEPHUAJIOB U HAHOTEXHOJIOTHI B CTPOUTEILCTBE U
CTPOUTEIbHBIX MaTepUAIax

AxmyanvHocmos memol

Hosgeililuue  cTpouTenbHble — Marepuanbl  MOTYT — HPEAJIOKHTb  CYLIECTBEHHBIE
MnpeumMyuicCTBa B CTpOHTeHLHOﬁ MPOMBINIJICHHOCTH IJIA MHOT'OYMCJICHHBIX IIPOCKTOB. Hpnqu
OTPOMHAsl POJIb OTBOAMUTCSA OE€30IACHOCTH MAaTe€pHalioB Ui 30POBbs YEJIOBEKA M OKpPYKarolleh
cpenbl. HeoOxomumocTh pa3paboOTKM M HCIIONB30BAaHUS HAHOMAaTe€pHajOB B CTPOUTEIHCTBE
OYEBM/IHA, TAK KaK [1O3BOJMUT PEIIUTh MHOI'ME MPOOJIEMbl: BO3AECUCTBUE OTHSI M BOABI, TPSI3U U
IbUIX, BPCMCHHU.

Teopemuueckas uacmeo

PaccmorpuM  HaHOMarepuasbl, KOTOpBIE YK€ INPUMEHSIOTCI B  COBPEMEHHOM
CTPOMTENBCTBE U HAMHOI'O YIYUIIHIA Kau€CTBO CTPOUTEIbHBIX PAOOT.

H anoGeron. Mcnonp3oBanne HAHOTEXHOJIIOTUH B CTPOUTEIHCTBE MO3BOJISIET JOOABIIATH K
TPaJULMOHHBIM CTPOMTEIbHBIM MaTepuanaM ONpeAeTeHHbIE CBONCTBA, JOCTHUKEHUE KOTOPBIX
€lle HEAABHO CUMTAJIOCh HEOBbIBaNbIM. Tak, OIHMM U3 aKTyalbHBIX pPa3pabOTOK IOCIEIHEro
BPEMEHU SIBJISICTCS CO3/1aHUE JIOJITOBEYHOIO U BBICOKOIIPOYHOIO OETOHA.

CornacHO pacueram, Takoil 0eToH MokeT 0e3 mpobiieM mpocymiecTBoBark 10 500 mer.
JUis co3naHust BBICOKOIPOYHOIO OETOHA HPUMEHSIOTCS YIbTpaJuCIEepCHbIC, HAaHOPa3MEpHbIE
JaCTUILIbI. I[aHHLIG CBOMCTBA HAaHOMAaTCpHaJIOB IMMO3BOJJIAKOT UCIIOJIb30BATH BLICOKOHpO‘-IHBIfI OetoH
JUI. CTPOUTENbCTBA HEOOCKPEOOB, OONBLIETPOJIETHBIX MOCTOB, 3aIUTHBIX 000JOYEK aTOMHBIX
PEaKTOpOB ¥ TOMY OJOOHOTO.

Hanocrane. McciaenoBaHus ydeHbIX B 00JacTH HaHOMOIM(UKAIMA METAUIOB U HUX
CIIJIABOB IMO3BOJIMJIN ITOJIYYUTHb BBICOKOIIPOYHYIO CTaJlb, KOTOPAsA HEC MMECT B HACTOALICC BPEMSA
aHaJIOTOB T10 MapaMeTpaM MPOYHOCTU U BSI3KOCTH. [IpuMeHeHne Takux HaHOMaTepHalloB CaMbIM
nacaJbHbIM O6p330M IoAXOAUT AJId CTPOUTECIIBCTBA PA3JIMYHBIX THAPOTEXHUYCCKUX U JOPOKHBIX
00bekToB. [IpM 3TOM HAHOTEXHOJIOTHMH B CTPOMTEILCTBE IO3BOJSIOT CO3[aTh Ha CTAJbHBIX
KOHCTPYKOUAX ITOJIMMEPHBIC W KOMIIOBUTHBIC HAHOIIOKPBITUA: OHU B ACCATKH pa3 IMOBLIIAIOT
CTOMKOCTh CTalld OT KOPPO3UHM U B HECKOJBKO Pa3 YBEIMUUBAIOT CPOK CIYXKObl MeTaija, Jaxe
ecJIn OXHJIaeTcsa paboTa B arpecCUBHBIX Cpejiax.

KoHcTpykimoHHble  KOMMO3UTHL.  OTHENBbHO  XOoueTcss oOpaTuTh BHUMaHUE Ha
KOHCTPYKIIMOHHBIE ~ KOMITO3UTBI,  KOTOpBIE  NPEACTAaBIAIOT  CcOOOM  IIMPOKMHA  KJacc
KOHCTPYKIIMOHHBIX MarepuajoB, UMEIOLINX MOJIMMEPHYI0, METAIUTMUECKYIO UM KEPaMUYECKYIO
MaTpumy. Hanbonee THNMHYHBIM MMPUMEPOM TAKUX KOMIIO3HUTOB ABJIAIOTCA YITICIINIACTUKHU - 3TO
KOMIIO3UTHI C YITIEBOJIOKHAMHU U C MOJTMMEPHON MaTpuLeil.

AHTubakTepuagbHoe crekso. Hanoctekno crnocoOHO yOMBarTh MOMajaroliie Ha HEro
MHUKpPOOBI U rpuOKH. IIponcxoauT 310 3a CUET BHEIPEHUS B OBEPXHOCTHBIE CIIOM CTEKJIa HOHOB
cepebpa, KOTOpble, KOHTAKTUPYS C MUKPOOPTaHU3MaMHU, pa3pylIaloT UX META0O0IU3M.

Bonpocwui:

e Poib HaHOYACTHII KaK IIEHTPOB HYKJIEAIUH (KPUCTATA3AIINN )

e Ponb HaHOYACTHII, BEIMOMHSIOMMX QYHKIHH prsndeckux «bapbepoBylloBreiieHme
AKTUBHOCTHU

® TIOPTJIAaH]IIIEMEHTA

e CHmXKEHHE HAYaJIbHOTO BOAOCOIEPKAHUS MTOCPEICTBOM BBEJCHHUS TIACTUDUITUPYIOIIHX
n00aBOK

e [IpumeHeHune BUOPOAKTUBALIUY LIEMEHTA, OOECIIeUHBalOIIee Ae3arperauio EeMEHTHBIX
(GIIOKKYN M YIUIOTHEHHE LIEMEHTHOTO Tefist
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IIpakTnyeckoe 3ansTHE 2
Tema 2. Teopun popMUpPOBaAHMS POYHOCTH U MPOHUIIAEMOCTH HAHOCTPYKTYPUPOBAHHBIX
cucTreM

AxmyanvHocms memol

Xopoumo  HM3BECTHO, YTO B  CTPOMTEIBCTBE  HCIOJIb30BAHHE  COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaTepuajioB OOBIYHO OIPaHUYMBAETCS TEM, YTO YBEJIWYEHHME UX NPOYHOCTU
MPUBOAMUT K CHUKCHMIO IJIACTHYHOCTH. JlaHHBIE 1O HAHOKOMIIO3UTaM (M3 KOTOpBIX Hamboiee
M3YUYEHHOM Ha CEerofgHs SBJISAETCS HAHOKEpAaMHUKa) IIOKa3bIBAIOT, YTO YMEHBIIEHUE DPA3MEPOB
CTPYKTYPHBIX 3JI€MEHTOB, 00pa3oBaHue CeNU(PUUECKUX HEMPEPHIBHBIX HUTEBUAHBIX CTPYKTYD,
(opMUPYIOIIMXCST B Pe3y/IbTaTe TPEXMEPHBIX KOHTAKTOB MEXAY HAHOYACTHLIAMHU pa3HbIX (a3,
BEJIET K KOPEHHOMY YJIYYIIEHHUIO UX IKCIUTYaTallHOHHBIX XapaKTEPUCTHK.

Teopemuueckan wacmeo

Tak, UCroIb30BaHKE HAHOCUJIIMKATOB C YAEIHHOM MOBEPXHOCTHIO HEe MeHee 180 m2/r, Ha
MOPSAJIOK MPEBBILIAIOIIEH Y/IEIbHYIO0 IOBEPXHOCTh MUKPOKPEMHE3EMA, U HOBBIX JAMCIIEPraTOPOB-
TUNEpIIacTU(PUKATOPOB HA OCHOBE TMOJMKAPOOKCHIATOB CHEIHUAIBHOTO  MOJEKYISIPHOTO
n3aifHa o0ecreunBaeT JOCTIKEHNE KapMHAIBLHO HOBBIX MIPOYHOCTEH U CTPYKTYP HEMEHTHOTO
KaMHs, CO3/1aBasi NPEINOCHUIKH JalbHEHIIer0 Pa3BUTHUS YIBTPAaBBICOKOMPOYHBIX OETOHOB C
IIPOYHOCTHIO Ha cxkarue cBeiie 250 Mlla, a Takke peakTUBHBIX MOPOILIKOBBIX KOMIIO3UTOB C
MIPOYHOCTHIO Ha cxkatue okosio 800 MIIa u mpoyHOCTEIO HA pacTsokeHue pu u3rude okoso 100
MIIa.

[IpumeHeHre HAHOCUIMKATOB B OETOHE IO3BOJSET HE TOJNBKO 3aMETHO YIYYIIUTh
YIIAaKOBKY €0 COCTAaBJISIOLIUX — IEMEHTA, HAIIOJIHUTENEH, 3all0JIHUTENENH, CHU3UTh TOPUCTOCTh U
3HAYUTETIHLHO (MHOT/Ia — B HECKOJIBKO Pa3) MOBBICUTH MIPOUYHOCTH, HO U KOHTPOJIUPOBATH PEAKIIUU
oOpa3oBaHMsl M IpeBpalieHuss ruapocunukaroB kaapuusas C — S — H, oTBeTCTBEHHBIX 3a
o0ecrieyeHre JT0JITOBEYHOCTH LIEMEHTHOTO KaMHs, a TaKXKe OMPEACISIONUX PsIi CTPOUTEIbHO-
TEXHUUYECKUX XapaKTEPUCTUK OeTOHA (HalpUMep €ro yCaJKy U MOI3y4YecTb).

JlomoNHUTEbHBIN MOTEHIIMAN AJIsl PA3BUTHUS HAMHOTO 0OJiee MPOYHBIX, 00JIee JKEeCTKUX U
0ojee MONTOBEYHBIX KOHCTPYKIIMOHHBIX MaT€pUajoB MPEJOCTABISAIOT JPYrMe HaHOYACTULIBI:
yIIepOIHble HAHOTPYOKH M HAHOBOJIOKHA, KOTOPBIE CETO/IHS MPOU3BOAATCSA B MPOMBIIIJICHHOM
Maciutade OOJbIIMM KOJIMYeCcTBOM KomnaHuil. Ha 3ToM nmyTu coxpaHstoTcsi, KAk MUHUMYM, J[BE
npoOiieMbl — TIOBBIIICHHAs] CKJIOHHOCTh YIVIEPOJHBIX MaTepuajoB K arjioMepanuu U, Kak
CJIEJICTBUE, TPYIHOCTH PABHOMEPHOIO pPACIpeNeeHHs] Takoh «HaHO(UOPH» MO KOMIIO3UTY, a
TaKXKe€ HEJIO0CTaTOYHO BBICOKOE CIEIJIEHHE HAaHOTPYOOK C Marpulilei. DTo He MO03BOJsET
MOJIHOCTHIO MCIIOJIb30BaTh X BBICOKMI MOIY/Ib YOPYTOCTH (B 5 pa3 BBILIE CTaJIM) U MPOYHOCTH
(B 8 pa3 BbIIIIE CTAIN) IPU OYEHb HU3KOM IMIIOTHOCTH.

Bonpocwi:
e lHreHcudukanus npouecca ymjioTHEHUS KECTKUX cMecel
[TpuMmeHeHre BakyyMUpOBaHUs, HeHTpUyrupoBanus, GUIbTPALIMOHHOTO TPECCOBAHUS
[TponuTka MOpOBOH CTPYKTYphl OETOHA
OpraHMYECKMMHU BELIECTBAMU WU CEPOI
[Tpumenenue cyxoro ¢popMOBaHHS
ITpuMeHeHne BOIONOITIONIAIOIINX IEPETOPOAOK

IIpakTHYeckoe 3aHATHE 3
Tema 3. Co3nanue HOBBIX (PYHKIMOHAJIBHBIX MATEPHAJIOB B CTPOUTEIbLCTBE

AxmyanvHocmb memol
CoBpeMeHHOE MaTepUaIOBEICHUE IPOJIBUHYIOCh C TEXHOJIOTHEH TOBOJIBHO 3aMETHO —
CCTh IMO-HACTOALIEMY PCBOJJIIOIIMOHHBIC HOBBIC CTPOHUTCIBHBLIC MAaTCpUalibl, BO3AYIIHLIC HIAPbI
HOBBIX 31aHuil 31aHuMi. Co37ar0TCsd CHHTETHMYECKHME HOBHMHKM, CTPOUTEIbHBIC MaTepHalbl,
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KOTOPBIE€ JIETKO, MPOYHEE M JKOJIOTHYHEE, YEM MPUBBIYHBIE. DTO BCE CTUMYIHPYET TaKXKe U
HOBYIO AapXHMTEKTypy — OYEHb HEMOXOXKYI0 Ha TO, K Y€MYy Mbl MPHUBBIKIH, IUJIIOC, OYEHBb
0e30MacHyI0 AJIs OKPY)KaIoIEeH Cpebl.

Teopemuueckan wacmep

Korga nemeHT TpeckaeTcst — 3TO TOpasfo cephe3Hee MpodiemMa, 4ueM MHOTuE JTyMaioT. 1
JIEJI0 HE B ACTETUKE, KOTopas, 0e3yclOBHO, BakHa. TYyT Apyroe: Bojia MOMaJAeT B TPELIUHY U
HAUHET TOJTAaYMBaTh OCTOH W apMarypy, KOTOpas BCerga NPHUMEHSETCS I MPOYHOCTH
KOHCTpYKIIMH. B oOKkpykawmiei cpeae ¢ MEHSAIOIICHCS TeMmmeparypod 23Ta mpobiema
YCYTYONsieTCsl NEHCTBHEM 3aMOpPaKUBAHUS-OTTAWBAHUS: BOJA B TPCUIUHE PACIIUPSETCS TMPHU
3aMep3aHuu, pa3lBHUras KaXXAyl0 CTOPOHY TPEIIMHBI 4yTh JaJibllie APYr OT JApyra. A IMOTOM,
KOTJIa JIeJl OTTAEeT, BOAA OCSJIET IIyOxKe, pa3pylias JaJblie U Jeas TPEUIHHY [ITy0xKe.

Ho uro, ecniu 661 6eToH MoOTr camoBoccTaHaBiuBathes? Vnn acdanst, uiu qaxe Merami?
MoHO ObLTO OBl COKOHOMUTH MUJUTHAP/IBI IOJUIAPOB TOJIHKO HA PEMOHTE U BOCCTAHOBHTEIBHBIX
paboTax, HE TOBOPS YK€ O CHHKEHUH Bpea JUIsl OKPYKArOIIeH Cpeibl.

HexoTopbie MHHOBAIIMOHHBIE CTPOUTEIBLHBIE MaTEpHaIbl HAMIYT CBO€ MECTO, BO3MOXKHO,
B HEOONBIIMX HUIIAX, a PSI HOBEHIIUX CTPOWMAaTepualioB UMEIOT MEPCHEKTHBY CTaTh IMIMPOKO
MPUMEHSAEMbIMU. 3AaHUS C TPAJULIHUOHHBIMU KUPIHUYHBIMA M OCTOHHBIMU KOHCTPYKIHSMU
MOCTETIEHHO OTOWIYT B MPOIUIOE, IMOCKOJIbKY 3allpOC 4YEIOBEYECTBA OUYEBUICH: HYXKHBI
9KOJIOTUYHBIC, YJHEPTOAPPEKTUBHBIC, TIPOYHBIC U JIETKHE OJJHOBPEMEHHO 37aHMsI, KOTOPBIC OymyT
BBITJIAZIETh KPACUBO U (P)YHKIIMOHAIBHO.

Bonpocowi:
e (OCHOBHbBIE BU/]Ibl KOPPO3UH OETOHOB.
VYriexucnoTHas Koppo3usi OETOHOB.
Marne3uanbHasi KOppo3us OETOHOB.
Cynbdarnas koppo3usi OETOHOB.
MexaHu3M AeHCTBUS UHTHOUTOPOB B KUAKHUX Cpesiax.
[TpruMeHeHre MHTUOUPOBAHHBIX MOJMMEPHBIX COCTABOB MOKPHITHH U CMa3KH.
Mertoz perynupoBaHus 3allMTHON CIIOCOOHOCTH U pecypca MPOTUBOKOPPO3NOHHOM
3aIUTHI TOTUMEPHBIX UHTHOMPOBAHHBIX MJICHOK .
IToBbIIIEHNE KOPPO3UOHHON CTOMKOCTH METAJLIA JIETHPOBAHUEM.
IIpaBuno Tammana.
ITyT TOpMOXKEHUS aHOIHBIX IIPOLECCOB JIETUPOBAHUEM.
Crioco0bl 371€KTOXUMHUYECKOH 3aIUTHI.
Cxema KaToJHOM 3aIUThl BHEITHUM TOKOM.
IIpuHuunuanpHas cxema NPOTEKTOPHOM 3alUThI

IIpakTHyeckoe 3ansaTHE 4
Tema 4. HaHOCTPYKTYpHPOBaHHbIE CTPOUTEIbHbIE KOMIIO3UTHI

AxmyanvHocmb memol

B Hacrosee BpeMsl akTyalbHOW SIBIIETCS MPOOJIEMa TEOPETHYECKOro OOOCHOBAaHUS U
WH)KEHEPHOr0 OO0ECIEUYEeHUs] pELIeHHH MO0 Pa3BUTHUIO COBPEMEHHBIX BBICOKMX TEXHOJIOTUM
CTPOUTEIBbHBIX KOMIIO3UTOB HN3BECTKOBBIX, IIEMEHTHBIX, CHUJINKATHBIX, KEpaMHUUCCKUX
COOTBETCTBEHHO C T'MApPAaTallMOHHO-CUHTE3HBIMHU, TI'MAPOTEPMAIbHO-CUHTE3HBIMH, TE€PMAaJIbHO-
CUHTE3HBIMHU HEOPTAHUYCCKUMHU CUCTEMAaMH UX TBEPACHMU. Takwme cucTeMbl paccMarpruBarOTCA B
KauyecTBe OOBEKTOB HCCIIEIOBaHMN B JaHHOH paboTe, MOCBALICHHOH BOIMpOCaM TEXHOJIOTHUHU
HAaHOMOJIM(ULMPOBAHUSA UX  CTPYKTYphl Kak OCHOBBI MOBBbIIEHHA 3(dEeKTUBHOCTU
IIPOU3BOACTBA.



Teopemuueckan wacmeo

Pa3paboTka HaydHO 00OCHOBAHHBIX MPUHITUIIOB YIIPABJICHHUS CTPYKTYpOOOpa3OoBaHUEM U
CTPYKTYpPOU HEOPTaHMYECKHUX CHUCTEM TBEPACHHS HAa HAHO -U MHUKPOYPOBHSIX MPU MOITYYECHUU
COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX CTPOUTENBHBIX KOMIO3UTOB. JlaHHBIM mpenmMer
WCCJICJIOBAHUS OTBEYACT PEIICHUIO HAyYHOW MPOOIEeMbI, MMEIONIEH BaKHOE XO3SIICTBEHHOE
3HaY€HHWE I Pa3BUTHS  MPOU3BOACTBA A(P(EKTUBHBIX  CTPOUTENBHBIX  H3IEIUNA €
HEOPraHUYECKUMU CUCTEMAMU TBEPACHHUS.

Bonpocui:
e Kiaccudukanus MeTamion3aenuil 1o KOHCTPYKTUBHO-TEXHOIOTHYECKUM IIPU3HAKAM.
YcnoBust HPUMEHEHUS! CMAa30K.
[IpenmyiiecTBa cMa30K MO CPABHEHUIO C MACIaMH.
OO6nacTi mpuMEHEHHsI KOHCEPBAIMOHHO-Pa00ounX U paboue-KOHCEPBAIIMOHHBIX Macell.
Crioco0bl MPUMEHEHHUST HHTHOUTOPOB.
Cxemsbl koHcepBatuu 11 [ u Il rpynn Metannonsaenuil 1o KOHCTPYKTHBHO-
TEXHOJIOTUYECKUM MPHU3HAKAM.
e (Cxewmnl koHcepBauuu uist I u IV rpynn meramionsaenuii mo KOHCTPYKTUBHO-
TEXHOJIOTUYECKUM MPHU3HAKAM.
e (Cxemnl koHcepBauuu 1yt V, VI u VII rpynn meTtamionsnenuil 1o KOHCTPYKTUBHO-
TEXHOJIOTUYECKUM IPU3HAKAM.
Ha3znauenue koHcepBanuu.
VYcenoBust XpaHeHUS U3ICIIHIA.
CpenctBa U METO/IbI KOHCEPBALIUU.
HNHTHOUTOPBI KOPPO3HH.
BapbepHbie marepuaibl.
TuroBble cXeMbl KOHCEPBALIUH.
PackoHcepBanus 1 nepekoHcepBaLys.
YnakoBka U3EIUN.
VYakoBKHU «OIUCTEPY, «CKUHY, «(DIIOY», «CTPETUI».

4. TlepeyeHb OCHOBHOH M /IONOJHUTEJIBHOWH JIMTEPATYpPbl, HEOOXOAUMOI s
OCBOEHHS THCIMIIJIMHBI

OcHoBHas1 JIuTepaTypa:

1. HanomaTepuanel 1 HaHOTeXHOJOTUM : yueOHUK ais By3oB / E. U. Ilpsxun, C. A.
Bonorkanuna, A. I1. IlerkoBa, O. 1O. I'ansynenko ; nox penaxmueit E. U. [psxuna. — CaHkT-
[TerepOypr : Jlanb, 2020. — 372 c. — ISBN 978-5-8114-5373-3. — TekcT : 3MeKTpOHHBIN //
Jlans : anexTpoHHO-OnOMMOTeYHast cuctema. — URL: https://e.lanbook.com/book/149303.

2. Brenenue B HaHoTexHojorutwo : yueOnuk / B. . Mapromun, B. A. XKa6pes, I'. H.
Jlykbsnos, B. A. Tynuk. — Canxkr-IlerepOypr : Jlanp, 2012. — 464 c. — ISBN 978-5-8114-
1318-8. — Texct : anmekTpoHHBIH // JlaHb : 3nekTpoHHO-OMONIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/4310.

JonotHUTE/ILHAS JIUTEpPATypa:

1. AmumoB JI.A. CtpoutenbHble MaTepuansl: yued. 11 By3oB / JILA. Anumos, B.B.
BoponwuH. - 2-¢ m311., cTep. - Mocka: Akagemusi, 2014. - 1 a1. ont. auck (CD-ROM), 319, [1] c.
(oubmmorexka bOY um. . Kanra, ObC Kantnana(l), 4.3.Nel(1)).

2. l'onosun HO.M. Hamommp 6e3 dopmyn / FO.W. T'onoun; mom pexn. JILH.
[TatpukeeBa. - M.: BUHOM. Jla6. 3nanuii, 2012. - 543 c. (6ubnnoreka bOY um. U. Kanra,
HA(1), u.3.Nel(1)).

3. Hanonayka u HAHOTEXHOJIOTHH: SHIMKII. CUCTEM XHU3HeoOecneueHus / Mock. roc.
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1. O0uue moJ10:KkeHUs

CamocrosiTtennbHass paboTa — TIUIaHUpyeMmas YydeOHas, yd4eOHO-HCCiea0BaTeNbCKasl,
HAYYHO-MCCIIEIOBATENIbCKAsA paboTa CTYIEHTOB, BHINOIHAEMAs BO BHEAYAUTOPHOE (AyAUTOPHOE)
BpeMs. 10 33JaHUI0 M TpPU METOAUYECKOM PYKOBOJCTBE IIpernojaBaTesii, HO 0e3 ero
HETOCPEACTBEHHOTO y4JacTHs (IPU YaCTUYHOM HEMOCPEICTBEHHOM YYaCTHH IPENoAaBaTels,
OCTaBJISIIOIIEM BEAYIIYIO POJIb 32 pa0OTOM CTYCHTOB).

CamocrositenpHas pabota crynento (CPC) B BY3e sBnsiercss BaXXKHBIM BUAOM Y4eOHOM
U HAy4dHOM JeATe’nbHOCTH cryaeHTa. (CamocrosiTelibHas padoTa  CTYJEHTOB  HUIpaeT
3HAYUTEIBHYIO POJIb B PEHTHHIOBOM TEXHOJIIOTUN 00ydEHUSI.

K ocHOBHBIM BUZaM caMOCTOSATEIbHON PaOOTHI CTYI€HTOB OTHOCSTCS:

— (dopMupoBanme © YCBOGHHE COJCpKAaHMS KOHCIEKTa JIeKIuid Ha 0ase
PEKOMEHJIOBAaHHOW  JIGKTOPOM  yueOHOW  JuTeparypbl, BKIOYas  HH(OpPMALMOHHBIE
o0pa3oBaTeNbHbBIC PECYPCHI (NMEKTPOHHBIC YICOHUKH, DIIEKTPOHHBIC OMOIMOTEKH | JIP. );

— HaIMCaHKe JJOKJIAOB;

— MOJITOTOBKA K CEMUHApaM, IPAKTHUECKUM U JTa00paTOpHBIM paboTam, Ux ohopmiieHUE;

— COCTaBJIEHHME aHHOTHPOBAHHOTO CIIMCKA CTAaTell M3 COOTBETCTBYIOIIMX >KypHAJIOB IO
OTpacisiM 3HaHUH (MIeAArOTHUECKUX, TICUXOJIOTHYECKIX, METOIMYECKUX U JIP.);

— BBITNIOJIHEHHE YUeOHO-UCCIIEeI0BATENbCKUX PA0OT, MPOEKTHAS e TeIbHOCTD;

— MOATOTOBKA MPAKTHYECKUX pa3pabOTOK M PEKOMEHJIAIMA MO PEUICHUI0 MPOOIeMHON
CUTYaIlUH;

— BBINIOJIHEHUE JIOMAIIHUX 3aJaHUi B BHJIE PEIICHUS OTICNIbHBIX 3a/ay, MPOBEICHUS
TUTIOBBIX PACYeTOB, PACUYCTHO-KOMITBIOTEPHBIX W HHIWBHUIYaTbHBIX pa0dOT MO OTICIHHBIM
paszenaM coJiep>KaHus JUCIUILTUIH U T.10.;

— KOMIIBIOTEPHBIH TEKYUIUI CAMOKOHTPOJIb M KOHTPOJb YCIEBaeMOCTH Ha 0aze
AIIEKTPOHHBIX 00YUYAIOIINX U ATTECTYIOUINX TECTOB;

— BBITMIOJTHEHHE KYPCOBBIX paboT (MPOEKTOB) B paMKaX JUCIHUILINH;

— BBITIOJTHEHHE BBITYCKHOW KBAJTM(DUKAIIMOHHOM PabOTHI U JIp.

Metoanka OpraHU3alld CAMOCTOSITENIFHONW pabOTHI CTYJEHTOB 3aBHCUT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEW H3y4aeMO#l MUCIUIUIMHBI, 00beMa 4YacoB Ha €€ HM3yueHHue, BHUJa
3aJaHUid 111 CAMOCTOSITEIBHOW Pa0OTBI CTYIEHTOB, WHIMBHIYalTbHBIX KAdeCTB CTYJICHTOB U
yCIoBUM y4eOHOI esaTeIbHOCTH.

[Ipomiecc opraHmzanuu CaMOCTOSITENIBHOM pPabOTHl CTYJEHTOB BKJIIOYAaeT B ceOs
CJICAYIOIINE ATAIBL:

— TIOATOTOBHUTENBHBIA (OTpe/ieNeHne IeNel, COCTaBIIEHHE MPOTPAMMBI, ITOATOTOBKA
METOAMYECKOr0 00ecredeHus, MOAr0TOBKa 000PYAOBaHUS);

— OCHOBHOW (peaim3amus MporpaMMbl, UCTIOIH30BaHNE MPUEMOB TIOMCKA WH(POPMAIINH,
YCBOEGHHSI, TepepadOTKH, TPUMEHEHUs, TepeAayd 3HaHWH, (UKCHpPOBAHHWE pE3yNIbTaTOB,
caMOOpraHu3aIys rnpouecca paboThl);

— 3aKIIIOYUTENBHBIN (OIIEHKa 3HAYMMOCTH W aHAIIM3 Pe3yJIbTaTOB, UX CHCTEMAaTH3aIlNs,
omeHka A(G(EKTUBHOCTH TMPOTrpaMMbl M TPUEMOB pabOThI, BBIBOABI O HAMPABICHHUSIX
ONTUMM3ALMH TPYIQ).

2.11esb ¥ 321248 CAMOCTOATEIBHOM PadOTHI

Benymas nens opranuzanuu u ocymiectienus CPC coBmagaer ¢ nenbio oOydeHUs
CTyJeHTa — GOPMUPOBAHNE YHUBEPCAIbHBIX KOMIIETEHIUH.

ITpu oprannzanuu CPC Ba)XHBIM 1 HEOOXOIMMBIM YCIOBHEM CTAaHOBATCS (POPMHPOBAHUE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al MPUOOpETEeHHs 3HAHHM, HAaBBIKOB U BO3MOXHOCTHU
OpraHu3anuy ydeOHOM U Hay4yHOH JesTenbHOCTH. Llenbio caMmocTosTenbHON paboThl CTYJCHTOB
SABISIETCA OBJIaJICHUC (bYH)IaMeHTaJ'II)HI)IMI/I 3HaHUAMU, HpO(l)eCCI/IOHaIII)HBIMI/I YMCHUSIMU U
HaBbIKaMH JACATCIIPHOCTHU 10 HpO(I)I/I.HIO, OIIBITOM TBOp‘-IGCKOfI, HCCJI@I[OB&TGJIBCKOﬁ
nesrenbHocTH.  CaMocrosiTenpHass ~— paboTa  CTYAGHTOB — CIOCOOCTBYET — Pa3BUTHUIO
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CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
mpo0JeM yueOHOTo U podheCcCHOHATBFHOTO YPOBHS.

3agauamu CPC siBasitoTcs:

— cUCTeMaTH3alMs W  3aKpeIUIeHHE TIOJIYYCeHHBIX TEOPETUYECKHX 3HAaHUH U
MPAKTUYECKUX YMEHUHN CTYICHTOB;

— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKIX 3HAHUIA;

— (opmupoBaHHE YMEHUN UCHOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO U CHEeLHaIbHYIO JTUTepaTypy;

— pa3BHUTHE TMO3HABATEIILHBIX CIMOCOOHOCTEH M aKTUBHOCTH CTYICHTOB: TBOPYECKOU
WHULIUATUBBI, CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

- (bOpMHpOBaHI/IC CaMOCTOATCIIPHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHUIO,
CaMOCOBCPIICHCTBOBAHUIO U CaMOpEaIn3aluu,

— pa3BUTHE UCCIIEJOBATEIbCKUX YMEHUM;

— HCIIOJIb30BaHME MaTepualia, COOPaAaHHOTO M IMOJYYCHHOTO B XOJI€ CaAMOCTOSTEIHHOMN
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3.TexHoJiorHYeCKasi KAPTA CAMOCTOATEIbHOH PaGoThI CTy1eHTa

CpencrtBa u OO0OBeM 4acoB, B TOM YHCIIE
Kozsr
texnosnornd | CPC | KonraktHas | Bcero
peanu3yeMbIxX Bun pesrenpHocTH
. OIICHKH pabora ¢
KOMITETEHITHH, CTYJICHTOB
mpernoaBaT
HWHIUKaTopa(oB)
eyeM
3 cemectp (ODPO)
IK-1 CaMocTosiITeNIbHOE CobecenoBa 45 5 50
(UJ-1 TK-1; M3Y4YCHMC JIMTCPATYPHI HHC
WI-2 1K-1; IToaroroBska k CobecenoBa
WA-3 1IK-1; MPAKTHYECKHM HHEe 36 4 40
WJ1-4 TIK-1) 3aHATUAM
Hroro 3a 3 cemecTp 81 9 90
3 cemectp (O3DO)
MK-1 CamMocTosTeapHOoe CobecenoBa | 108 12 120
(MA-1 IIK-1, HU3y4YECHHUE JINTEPATYPhl HUE
NJI-2 TK-1; IToaroroska x CobecenoBa 18 2 20
-3 1IK-1; MPAKTHYECKHM HEEe
-4 TIK-1) 3aHATUAM
Hroro 3a 3 cemectp | 126 14 140

4.I1opsiaoK BBINMOJHEHUS] CAMOCTOATE/IbHON PadoThl CTY1€HTOM
4.1. Memoouueckue ykasauus no pabome ¢ y4eOHOU rumepamypou

[Ipu pabGoTe ¢ KHHTON HEOOXOAUMO MOAOOpPATh JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa mureparypbl B OMOIHOTEKE HCTIONB3YIOTCS alpaBUTHBIA U
CUCTEMATUYECKUIN KaTalOIH.

Ba)xHO MOMHUTH, YTO palMOHATbHBIE HABBIKU PA0OTHI C KHUTOW - 3TO BCETJa OOMbIIIas
HSKOHOMHS BPEMEHH U CHUIL.

[IpaBuibHBIE  1MOAOOP YYEOHUKOB PEKOMEHAYETCS TMpernojaBaTelieM, YHTAOIIUM
JeKUMOHHBIN Kypc. HeoOxomumas nurepatypa MOXET ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypCy.

N3yuast marepuan no yueGHUKY, CleAyeT NEPEXOIUTh K CIEAYIOLEMY BOIPOCY TOJIBKO
Moclie TPaBHIBHOTO YSCHEHUs TMPENbIAYIIero, OMKChIBas Ha OyMmare BCE BBIKIAIKA U
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BBIUKCIICHHS] (B TOM YHUCJIE T€, KOTOpbIE B y4YEOHHMKE OMYIIEHBI WM HA JIEKIUU JaHbI IS
CaMOCTOSITENIbHOTO BBIBOJIA).

[Tpu n3ydeHnu J000M AUCHUILTUHBI OOJBIITYIO U BXKHYIO POJIb UTPAET CAaMOCTOSTENIbHAS
UMHAMBHUAYyallbHAs paboTa.

Ocoboe BHHMaHHE cJenyeT OOpaTUTh Ha OIpeJelieHHe OCHOBHBIX IOHATHH Kypca.
CryneHT HoJKeH MoApoOHO pa3Ouparh MPUMEPHI, KOTOPbIE MOSCHSIOT TaKUE OMpPENEICHUS, U
YMETh CTPOWTH AaHAJIIOTUYHBIC MPUMEPHI CaMOCTOSITeNbHO. HyXHO 100MBAaTBCS TOYHOTO
NpPEJCTaBICHUsT O TOM, YTO H3ydaellb. [loJe3HO COCTaBIATH ONOPHBIE KOHCHEKTHI. [Ipu
M3yYEHUU MaTepHaya Mo y4eOHUKY MOJIE3HO B TeTpajau (Ha CHEIUaIbHO OTBEAEHHBIX IMOJISIX)
JOTIOHSATh KOHCIIEKT JeKiuil. TaM ke cielyeT OTMe4aTh BOIPOCHI, BbIAEICHHBIE CTYICHTOM
JUIsL KOHCYJIBTAllUU C IIPENOJaBATEIIEM.

BriBoIbI, MONIy4eHHBIE B pe3yJbTaTe U3Y4YEHHs, PEKOMEHIyeTCS B KOHCIIEKTE BBIJCIIATD,
9TOOBI OHH TIPH MEPEUUTHIBAHUH 3AIHCEH JTyIle 3alIOMUHAINCH.

OnpIT MOKa3bIBaeT, YTO MHOTMM CTYIE€HTaM IOMOTaeT COCTABJIEHHWE JIMCTAa OMOPHBIX
CHUTHAJIOB, COJICPIKAIIETO BaKHEUIIME U HanboJiee 4acTo ynorpebisiemble (OpMYIIbl U TTOHSTHSL.
Takoil TUCT MOMOraeT 3amoMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JICKIHH, a TaKKe MOXKET
CIIYXKHUTb MTOCTOSIHHBIM CIIPABOYHUKOM JUISI CTYACHTA.

UreHne Hay4HOTO TEKCTa SIBJISIETCSA YaCThIO MO3HABATEIbHOM AearenbHocTu. Ee nenp —
U3BJICUCHHE U3 TeKCTa HeoOxoanumoi nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHATAIOIIAM
coOCTBEHHasi BHYTPEHHSS YCTaHOBKA MpU OOpAlllEeHUU K MEeYaTHOMY CIIOBY (HAMTH HY)KHBIE
CBEJICHHUS, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YaCTMYHO, KPUTHYECKU MPOaHATU3UPOBATH
MaTepuai U T.II.) BO MHOIOM 3aBUCHUT 3()(PEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBUSI.

Boiaensitor uemuipe ochoeénble ycmano6Ku 6 YmeHuu Hay4Ho20 meKcmad:.

nH(OPMALIMOHHO-TIOUCKOBBIH (3a/1a4a — HAITH, BBLACTUTH UICKOMYIO HH(OPMALIUIO)

ycBauBaromas (yCwids 4WTaTeNlsl HalpaBlIeHbl Ha TO, YTOObl KaK MOXKHO IIOJHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEICHHUS H3JaraeMbleé aBTOPOM, TaK W BCIO JIOTUKY €ro
paccyxaeHui)

AQHAIUTUKO-KPUTHUYECKAss (YUTATeNlb CTPEMHUTCS KPUTHUYECKH OCMBICIUTh MaTepHall,
[IPOAHAIU3UPOBAB €T0, ONPE/IETUB CBOE OTHOIIEHUE K HEMY)

TBOpYECKas (CO3/JaeT y YMTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — Kak OTIPAaBHOU
MYHKT JUJIS1 CBOMX PAcCyKJE€HUM, Kak o0pa3 uid NeHCTBUS MO aHAJIOTMM U T.I. — HUCIOJIb30BaTh
CY)KICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoAeHUs, pa3pabOTaHHYI0 METOJHUKY,
JIOTIOJTHUTD WX, TIOJIBEPTHYTh HOBOM ITPOBEPKE).

OcHogHble 6U0bl CUCMEMAMUZUPOBAHHO 3aNUCU NPOYUMAHHO2O:

AHHOTHpOBaHHE — TIPEAEIbHO KpPAaTKOE CBSI3HOE OINUCAaHUE MPOCMOTPEHHON WM
NPOYNUTAHHOMN KHHUTH (CTaThH), €€ CO/IEePKaHMsl, NCTOYHUKOB, XapaKTepa U Ha3HAYCHHUS;
[InanupoBanme — KpaTkas JIOTMYECKas OpraHM3alus TEKCTa, pacKpbIBaoILas

COZIepKaHUE U CTPYKTYPY U3y4aeMOro Marepuana;

TesupoBaHne — JTaKOHHMYHOE BOCIPOM3BEJCHHE OCHOBHBIX YTBEpPXJACHHMH aBTOpa 0Oe3
MpUBJICYCHHS (PAKTUIECKOTO MaTepuarna;

[{utupoBaHue — JOCIOBHOE BHIMMCHIBAHNE U3 TEKCTA BbIIEPKEK, U3BIICUCHUH, Hanboee
CYIIECTBEHHO OTPAXKAIOUIUX Ty WM UHYIO MBICJIb aBTOPA;

KoHcnekTupoBanue — KpaTKo€ U IOCIEIOBAaTEIbHOE M3JI0KEHHE COAEPIKAHMS
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN crioco0 M3N0KEHUs COAePKaHNUsI KHUTH WM CTaThU B JIOTHYECKON
nocienoBaTenbHOCTH. KOHCIEKT akKyMynupyeT B cebe mpeIblayIiue BUAbI 3alKCH, T03BOJISET
BCECTOPOHHE OXBAaTUTh COJIEPKAHNE KHUTH, CTaTbU. [103TOMY yMEHME COCTABIIATH IUIAH, TE3UCHI,
JIETIaTh BBIIUCKHU U APYTUE 3aIIMCH ONPEAEIAET U TEXHOJIOTUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue ykazanusi no cOCMAagneHu0 KOHCNeKma:

1. BHUMaTENbHO MPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOMN JIUTEPATYPE HEMOHSITHHIE
cnosa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHBIEC HA MOJISl KOHCIIEKTA.

2. BrigenuTe riaaBHOE, COCTABbTE TUIAH.
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3. Kpatko cdopmynupyliTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa.

4. 3akoHCHEKTUpPYIiTE  Marepual, UYeTKO  cieays  [yHkraM  IuiaHa.  llpu
KOHCIIEKTUPOBAaHUU CTapalTECh BBIPA3UTh MBICIb CBOMMH CIIOBAMH. 3allMCH CIENYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nutatel. Llutupys, yuuThiBaiiTe JJaKOHMYHOCTh, 3HAYUMOCTb
MBICIIH.

B Texcre KOHCIEKTa kKeJNaTelnbHO IPUBOAUTH HE TOIBKO TE€3UCHBIE IOJIO0KECHMS, HO U UX
JoKazarenbcTBa. [Ipu odopmileHMH KOHCIIEKTa HEOOXOIMMO CTPEMHTHCS K €MKOCTH KaXKIOTro
npeuIokeHus. MBbICIM aBTopa KHUIHM CIIEAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTENbHOCTH HAIMCAHHOTO. YHCIIO TOTIOHUTENBHBIX JIEMEHTOB KOHCIIEKTA JOJDKHO OBITH
JOrMYeCKH  OOOCHOBAaHHBIM,  3alMCH  JOJDKHBl  paclpelesaTbCsi B ONpeleleHHOU
[I0CJIEI0BATEIbHOCTH, OTBEYAOIIEH JIOTMUECKON CTPYKTYpe IpousBeacHus. s yrouHeHus u
JIOTIOJIHEHUSI HE0OXO0AUMO OCTaBJIATh MOJIS.

OmnazieHre HAaBBIKAMH KOHCIEKTHPOBAHUS TPeOyeT OT CTyIEHTa IeJeyCTPEMIICHHOCTH,
IIOBCEHEBHOM caMOCTOATENbHOI paboThI.

4.2. Memoouueckue ykazanus no no020moeKe K npaKkmui4ecKum 3aHamusim

Jns  Toro 4YroObl MNpPaKTHYECKHE 3aHATHS HPUHOCHIM MAaKCUMAJIbHYIO IOJb3Y,
HEO0OXOJUMO MOMHMTb, YTO YIPAKHEHUE U PELIECHUE 33/]ay MPOBOJATCSA IO BHIYUTAHHOMY Ha
JEeKUMSIX MaTepuaily U CBs3aHbl, KaK MPaBUJIO, C JAETAIbHBIM Pa300poM OTIENbHBIX BOIPOCOB
JEKUMOHHOrO Kypca. Crenyer MNOAYEpPKHYTh, YTO TOJBKO IOCJIE YCBOECHUS JIEKIIMOHHOIO
Marepuaia ¢ ONpPENIeNeHHOM TOYKHM 3peHus (a UMEHHO C TOH, ¢ KOTOpPOH OH M3jaraercs Ha
JEKIHSIX) OH OyJeT 3aKperIsThes Ha TaOOPaTOPHBIX 3aHATHUAX KaK B Pe3yibTaTe 00CYXKICHUS U
aHaju3a JIEKIMOHHOTO MaTepuaia, Tak U C MOMOIIBIO PelIeHHs NpOoOJeMHBIX CUTYyaluil, 3a1au.
[Tpu 3TUX yCIOBUSX CTYJIEHT HE TOJBKO XOPOIIO YCBOUT MaTepuaj, HO U HAyYUTCs] IPUMEHSTh
€ro Ha MpaKkTHKEe, a TaKKe IOJYYUT JOIMOJHUTEIbHBIH CTUMYJ (M 3TO OYEHb BaXKHO) IS
AKTUBHOM MPOpPabOTKH JIEKLIUH.

IIpu camocTOATENBHOM pEIIEHUH 3ajjad HYKHO OOOCHOBBIBATh KaX/IbIi 3Tal perieHus,
UCXOJSl U3 TEOPETHUUECKUX MOJOXKEHUHN Kypca. Eciau cTy1eHT BUIUT HECKOIbKO MyTEW pelieHus
npobaeMsl (3a7jau), TO HY>)KHO CPaBHUTh MX U BBIOpaTh camblii panuoHainbHbIN. [lone3no no
Hayaja BBIUMCIEHMM COCTaBUTh KpAaTKUW IIJIaH peueHus mnpobiieMsl (3amaum). Pemenue
npoOJeMHBIX 33/1a4 WIM MPUMEPOB CIEAyeT M3JlaraTh MoApoOHO, BBIYMCIEHUS pacroyaratbh B
CTPOTOM TMOpSIAKE, OTHENsIsl BCIIOMOTaTelIbHbIE BBIYMCIEHHUS OT OCHOBHBIX. PemieHus npu
HE00XO0/IMMOCTH HY>KHO CONPOBOXK/JIATh KOMMEHTAPHSIMU, CXEMaMHU, YepTeKaMU U PUCYHKaMHU.

CnenyeT HNOMHHUTBH, YTO pEIIEHUE KaXKIAOW ydueOHOM 3ahauu JOHKHO JOBOJUTHCS /10
OKOHYATEeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W 1O BO3MOXHOCTH C
BbIBOJIOM. [lonmyueHHBI OTBET CieqyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOIIMMU M3 CYIIECTBA
naHHoi 3amaun. [lome3Ho Takke (eciaM BO3MOXHO) pellaTb HECKOJbKHMH CIOCOOaMHU U
CPaBHMUTbH IOJIyYE€HHbIE pe3ynibTarhl. PemieHue 3aiad aHHOTO THUIMA HYXXHO HPOAODKATH 0
nproOpeTeHus TBEPIbIX HABBIKOB B UX PEIICHUH.

4.3. Memoouueckue ykazaHus no camonposepke 3Hauuil

ITocne u3yyeHus ompeneneHHON TEMBI MO 3aIUCSIM B KOHCIIEKTE U YYeOHHKY, a TakxkKe
pelieHuss TOCTaTOYHOTO KOJMYECTBAa COOTBETCTBYIOIIMX 3a/ay Ha MPAKTUUYECKUX 3aHATHSAX U
CaMOCTOSITENIBHO CTYJEHTY PEKOMEHAYETCSI IPOBECTHM CAaMOIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 10 U3YUYEHHOI TeMe.

B ciiydae HE0OXOIUMOCTH HY>KHO €Ilie pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.

WNHorpa HeIOCTaTOYHOCTh YCBOEHHUS TOTO MJIM MHOTO BOIPOCA BBISICHSAETCS TOJBKO IMPH
W3YYEHUH JajbHEeNIIero Marepuana. B aToM ciydae Hajjo BEpHYThCS Ha3aJl U IOBTOPUTH ILIOXO
YCBOEHHBIM MaTepHuas. BaKHbII KpUTEpUH YCBOECHMS TEOPETHYECKOIO Marepuaia — yMEHHE
0TBEYaTh Ha BOIPOCHI JUIs coOeceI0BaHMUS.
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Bonpocsl 1151 codecenoBanust

Tema Ne 1. IlpoGmemMbl nUpUMEHEHHS HAHOMATEPUAIOB M HAHOTEXHOJIOTUH B
CTPOUTENIBCTBE U CTPOUTEIIBHBIX Marepralax

1. Ponp HaHoO4acTHIl KaK HEHTPOB HYKJICANH (KPUCTAJIU3ALINHN )

2. Ponp HaHOUYACTHII, BEINOJHAIOMMX QYHKIIMH GU3HUECKUX «OapbepoB»

3. [ToBbIllIeHNE aKTHBHOCTH TOPTJIAHIIEMEHTA

4. CHmxenue HAYaJIbHOTO BOJIOCOJIEPKaHUs OCPEACTBOM BBEJICHUS
miacTupuIUpyomux 100aBoK

5. [Ipumenenre BHUOPOAKTHBALIMM LIEMEHTa, OOeCleYnBalollee Jie3arperamuio

OEMCHTHBIX q)HOKKy.]I " YIUIOTHCHUC HEMCHTHOT'O I'CJIA

Tema 2. Teopuu ¢dbopmupoBaHUs IIPOYHOCTH u IIPOHHULIAEMOCTH
HAaHOCTPYKTYPUPOBAHHBIX CUCTEM

1. WuaTencudukanys mporecca yiIoTHEHUS KECTKUX CMecer

2. [IpumeHeHne  BaKkyyMHUpOBaHMs, LEHTpUDYrupoBaHus, (HUIBTPALIUOHHOTO
IIPECCOBaHUS

3. [TponnTka MOpoBOI CTPYKTYphl OETOHA OPraHUYECKUMHU BEIIECTBAMM WIIH CEPOi

4. [Tpumenenue cyxoro popmMoBaHUs

5. [IprmeHeHre BOIONOTIIONIAIOIINX TEPETOPOIAOK

Tema 3. Co3ganue HOBBIX (PYHKIIMOHATBHBIX MAaTEPHAIIOB B CTPOUTEIHCTBE

1 OcHoBHbIE BUIbI KOPPO3UH OETOHOB.

2 YriekucnoTHast Kopposus OETOHOB

3. Marne3uaiibHasi KOppo3us OETOHOB.

4. CynbdatHas Koppo3us 6ETOHOB.

5 MexaHu3M IeUCTBUSI HHTHOUTOPOB B KHJIKUX Cpefax.

6 [TpumeHeHre HHTHOMPOBAHHBIX TOTUMEPHBIX COCTABOB MOKPBITUI M CMa3KH.

1. Meron peryiaupoBaHus 3aIUTHON CIIOCOOHOCTH u pecypca
IPOTUBOKOPPO3MOHHOM 3alIUTHI MOJIMMEPHBIX HHTMOUPOBAaHHBIX IJIEHOK.

8. IToBbIIEHNE KOPPO3NOHHOM CTOMKOCTH METAJLIA JIETUPOBAHUEM.

9. [TpaBuiio TammaHa.

10. [Tyt TOpMOKEHNS aHOIHBIX IPOLIECCOB JIETHPOBAHUEM.

11. CriocoObI 271€KTOXUMUYECKOH 3alUThI.

12. Cxema KaTOJIHOM 3alllUThl BHEUTHUM TOKOM.

13. [TpyHIMNIManbHAs cXeMa MPOTEKTOPHOM 3alllUTHI

Tema 4. HaHOCTpYKTYpHUpOBaHHBIE CTPOUTENIbHBIE KOMITO3UTHI

1. Knaccudpukanus  metaqions3ienuii Mo  KOHCTPYKTUBHO-TEXHOJIOTHUECKUM
IIPU3HAKaM.

2. VYcnoBus MpUMEHEHHs CMa30K.

3. IIpenmy1iecTBa cMa30K 110 CPABHEHUIO C MACIIaMU.

4. O6sacTi npuUMEHEHUs] KOHCEPBAIMOHHO-Pa0OYUX U paboye-KOHCEPBALMOHHBIX
Macel.

5. CniocoObl MpUMEHEHHs] HHTHOUTOPOB.

6. Cxempl koHcepBauuu ansa I u Il rpynn Meramionsaenuii mo KOHCTPYKTHUBHO-
TEXHOJIOTMYECKUM ITPU3HAKaM.

7. Cxempl koHcepBauuu i I u IV rpynn metannounsaenuil Mo KOHCTPYKTUBHO-
TEXHOJIOTMYECKUM ITPU3HAKaM.

8. Cxempl koHcepBaumu st V, VI u VII rpynn Meramnousgenui 1o
KOHCTPYKTUBHO-TEXHOJIOTUYECKUM IPU3HAKAM.

9. Ha3znauenue xoHcepBamuu.
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10. VYcenoBust XpaHEHUS U3IENHIM.

11. CpencTBa 1 METO/IbI KOHCEPBAIIUH.

12. NHrHOUTOpHI KOPPO3UHU.

13. bapeepHbie MaTepuarsbl.

14. TuroBbie cXeMbl KOHCEPBALIUU.

15. PackoncepBanus u nepekoHcepBarusl.

16. VYnakoBka uzzienuil.

17. VY1akoBKU «OJUCTEP», «KCKUH», «(PIOY», «CTpETd».

Cnucok gureparypsl 1js1 BoinoJiHenuss CPC

OcHoBHas IuTEpaTypa:

1. Hanomarepuansl U HaHoTexHoJoruu : yuyeOHuK miusa By3oB / E. U. Ilpsaxun, C. A.
Bonorxkanuna, A. I1. Iletkosa, O. YO. I'ansynenxo ; nox penakuueit E. U. [Ipsaxuna. — Caskr-
ITerepOypr : Jlanw, 2020. — 372 c. — ISBN 978-5-8114-5373-3. — TekcT : 2JIeKTPOHHBIN //
Jlanb : anextpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/149303.

2. BBenenue B HaHotexHosoruto : yueOHuk / B. M. Mapromun, B. A. XKabpes, I'. H.
Jlykpsinos, B. A. Tynuk. — Canxkr-IlerepOypr : Jlanp, 2012. — 464 c. — ISBN 978-5-8114-
1318-8. — Tekct : snekTpoHHbIN // JlaHb : 37eKTpOoHHO-OMONMHMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/4310.

JlonoJHUTeIbHAS JINTEpaTypa:

1. AnumoB JI.A. CtpoutenbHbie MaTepuansl: yued. s By3oB / JILA. Anumos, B.B.
BoponuH. - 2-¢ 3., crep. - MockBa: Akanemus, 2014. - 1 a51. onr. auck (CD-ROM), 319, [1] c.
(oubnmorexa bOY um. U. Kanra, ObC Kantuana(l), u.3.Nel(1)).

2. l'onoBun HO.M. Hanomup 6e3 ¢opmyn / FO.U. Tonosun; mox pexn. JI.H.
[Tarpukeesa. - M.: BUHOM. Jla6. 3nanwmii, 2012. - 543 c. (bubmuoreka bOY um. U. Kanra,
HA(1), u.3.Nel(1)).

3. Hanonayka 1 HaHOTEXHOJIOTHU: SHIMKIL. CUCTEM KU3HeobecneueHus / Mock. roc.
UH-T PaIMOTEXHUKH, JIEKTPOHUKH M aBTOMATUKHU (T€XH. YH-Ta), MoOCK. roc. TexH. yH-T uM. H.D.
baymana, Un-t mpuknan. nanorexuosnoruu; [pen. E.E. emumora]; . copen. Ocama O.
ApanpaexapuM, YUynenu bay, C.II. Kanuna; [nep. H.H. Beixpucrenko [u ap.]. - M.: Maructp
[Tpecc, 2009, 2010: FOHECKO: EOLSS. - 991 [1] c. (oubmuoreka b®Y wum. WM. Kanra,
9.3.Nel(1), 4.3.Ne3(1)).

4. Metoapl TONy4eHHS ¥ UCCIENIOBAaHHMS HAHOMATEPHAJIOB W HAHOCTPYKTYP.
JlaGopaTOpHBI NPakTUKyM IO HAHOTEXHOJOTrMsM: y4el. mocobue Juist By3os/ moj pen. A. C.
Curosa. - 2-e m3x., nepepab. u nom.. - MockBa: BUHOM. Jla6. 3nanwmii, 2013. - 184 c.: un.,
Tabn.. - bubmuorp.: c. 181-184 (73 mnasB.). - ISBN 978-5-9963-0617-6: 253.00, 253.00, p.
NmeroTcs ax3emIutsipsl B otaenax /There are copies in departments: 4.3.N3(1)

5. Okosorus HaHomarepHuaios: yued. mocodue it By3os/ A. FO. T'ogpimuyk, I'. T
CasenneB, A. II. 3wikoBa. - M.: BUHOM. Jla6. 3manmuii, 2012. - 272 c.: puc., Tabm. -
(Hanorexnonorusi). - bubnuorp. B xonre .. - ISBN 978-5-9963-0523-0: 322.00, p. Umerotcs
AK3eMIUISIPBI B oTAenax /There are copies in departments: HA(1)
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