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1. IIEJIb 1 3AJTAYHU OCBOEHMUSA JTUCHHUITJINHBI

Lenp nucuurmmHbl - (GOPMHPOBAHUE CHCTEMHBIX 3HAHWNA O TPHUPOAEC U CBOHCTBAaX
HAHOMATEepHaJOB, a TaKkKe MEeToJax UX YOpo4yHeHHus Uil Haubosnee 3G EKTUBHOTO
UCIIOJIb30BAHUS B CTPOUTEIIbCTBE.

3anayn AUCUUILUIMHBL (GOPMHUPOBAHHUE Y CTYIEHTOB 3HaHUN O (PU3MUYECKOM CYIIIHOCTH SIB-
JICHUH, MPOUCXOJIIMX B MaTepuaiax TMpPU BO3JACHCTBUM HAa HUX pPa3IMYHBIX (HaKTOpPOB B
YCIIOBHSIX MPOMU3BOJICTBA M JKCIUTyaTallMd M TOKa3aTh MX BIMSIHUE HA CBOMCTBA MaTEpHAJIOB;
3aBUCUMOCTH MEXKJy COCTaBOM, CTPOEHHEM M CBOMCTBAMM MaTEpHUAJIOB; TEOPUU U MPAKTUKU
Pa3IMYHBIX CIOCO-00B YIPOYHEHMs] MAaTepUalioB, 00ECHEUMBAIOIINX BBICOKYIO HAJIEKHOCTh U
JIOJITOBEYHOCTD 3JIe-MEHTOB CTPOUTEIbHBIX KOHCTPYKIIUH.

CrynenTel, oOywaromuecs Ha 3ao4Hod Qopme o00ydeHus, BboIONHSIIOT —Nel
MPAKTHYECKYIO Pa0OTy Ha 3aHATHUSIX, OCTATLHBIC TEMBI U3YYAIOT CAMOCTOSITEIHHO.

2.HanMeHnoBaHue NMPaAKTUYIECCKHUX 3aHATHH

HAUMEHOBAHMUE INPAKTUYECKUX PABOT

Ne
Temsbl
JUCLA HaumeHoBaHMEe TEM TUCLUIIINHBI Obsem 1acos, O6sem uacos,
- (0100]0) 300
bl
3 cemectp
Tema l. [TpoGiiembl [IPUMEHEHUS
1. HAaHOMAaTEepUAJIOB W  HAHOTEXHOJOTMH B 8 2
CTPOMUTENBCTBE U CTPOUTEIBHBIX MaTepHaliax
Tema 2. Teopuu hopMrpoBaHus MPOYHOCTH U
2. IIPOHUIIAEMOCTH  HAHOCTPYKTYPUPOBAHHBIX 8 -
CHUCTEM
3 Tema 3. Co3gaHue HOBBIX (PYHKIIMOHAJIBHBIX 10 i
MaTepuaJoB B CTPOUTEIHCTBE
4 Tema 4. HanoctpykrypupoBaHHBIE 10 i
CTPOUTEJIbHBIE KOMIIO3HUTHI
Htoro 3a 3 cemecTp 36 2
Hroro 36 2




3. COIEPXKAHUE MPAKTUYECKHNX 3AHATUIA

IIpakTH4eckoe 3aHsATHE
Tema 1. [IpoOJieMbl NpUMeHEHUSI HAHOMATEPHUAJIOB U HAHOTEXHOJIOTHI B CTPOUTEILCTBE U
CTPOUTEIBHBIX MaTepUAaIax

AxmyanvHocmos memol

Hosgelilue  cTpouTenbHble  Marepuanbl  MOTYT — HPEAJIOKHTH  CYLIECTBEHHBIE
MnpeumMyuicCTBa B CTpOHTeHLHOﬁ MPOMBINIJICHHOCTH IJIA MHOT'OYMCJICHHBIX IIPOCKTOB. Hpnqu
OTPOMHAsl POJIb OTBOJAMUTCSA OE€30IACHOCTH MAaTepHalloB Ul 3[J0POBbs YEJIOBEKA M OKpYy’Karollen
cpenbl. HeoOxommmocTh pa3paboTKM M HCIIONB30BAHMS HAHOMAaTe€pHajOB B CTPOUTEIHCTBE
O4YEBM/HA, TAK KaK [O3BOJMUT PEIIUTh MHOI'ME MPOOJIEMbl: BO3AECHCTBUE OTHSI M BOABI, TPSI3U U
IbUIX, BPCMCHHU.

Teopemuueckas uacmeo

PaccmorpuM  HaHOMarepuanbl, KOTOpbIE YK€ NPHUMEHSIOTCI B  COBPEMEHHOM
CTPOMTENBCTBE M HAMHOI'O YIYUIIHIA Kau€CTBO CTPOUTEIbHBIX PAOOT.

H anoGeron. Mcnonp3oBanne HAHOTEXHOJIIOTUH B CTPOUTEIHCTBE MO3BOJSIET JOOABIATH K
TPaJULMOHHBIM CTPOMTENbHBIM MaTepuaiaM OIpe/EICHHbIE CBOMCTBA, TOCTUKEHUE KOTOPBIX
€lle HEJABHO CUMTAJIOCh HEOBbIBaNbIM. Tak, ONHUM U3 aKTyaJbHBIX pPa3pabOTOK IOCIEIHEro
BPEMEHU SIBJISICTCS CO3/1aHUE JIOJTOBEYHOIO U BBICOKOIIPOYHOIO OETOHA.

CornacHO pacueTram, Takoil 0eTOH MOkeT 0e3 mpobiieM mpocymiecTBoBark 10 500 mer.
JUis co3naHusl BBICOKOIPOYHOrO OETOHA HPUMEHSIOTCS YIbTpaJuCIEepCHbIC, HAHOpPa3MEpHBIE
HJaCTUIIbI. I[aHHLIG CBOMCTBA HAaHOMAaTCpHaJIOB IMMO3BOJJIAKOT UCIIOJIb30BATH BLICOKOHpO‘-IHBIfI OetoH
JUI. CTPOUTENbCTBA HEOOCKPEOOB, OONBLIEIPOJIETHBIX MOCTOB, 3aIUTHBIX 000JOYEK aTOMHBIX
PEaKTOpOB ¥ TOMY OJOOHOTO.

Hanocrane. McciaenoBanusi yd4eHbIX B 00JacTH HaHOMOAUGHMKALMKA METaNIOB U MX
CIIJIABOB IMO3BOJIMJIN ITOJIYYUTHb BBICOKOIIPOYHYIO CTaJlb, KOTOPAasA HEC MMECT B HACTOALICC BPEMSA
aHaJIOTOB T10 MapaMeTpaM MPOYHOCTU U BSI3KOCTH. [IpuMeHeHne Takux HaHOMaTepHalloB CaMbIM
nacaJbHbIM O6p330M IOAXOAUT AJId CTPOUTEILCTBA PASJIMYHBIX THAPOTEXHUYCCKUX U JOPOKHBIX
00bekToB. [IpM 3TOM HAHOTEXHOJIOTHMH B CTPOMTEILCTBE IO3BOJSIOT CO3[aTh Ha CTAJbHBIX
KOHCTPYKOUAX ITOJIMMEPHBIC W KOMIIO3UTHBIC HAHOIIOKPBITUA: OHUM B ACCATKH pa3 IMOBLIIAKOT
CTOMKOCTBh CTalld OT KOPPO3UHM U B HECKOJBKO pa3 YBEIMUYMBAIOT CPOK CIYKObl MeTalia, Jake
ecJIn OXHJIaeTcsa paboTa B arpeCcCUBHBIX Cpejiax.

KoHcTpykimonHble  KOMMO3UThL.  OTHENbHO — XOoueTcss oOpaTuTh BHUMaHUE Ha
KOHCTPYKIIMOHHBIE ~ KOMIIO3UTBI,  KOTOpBIE€  MPEACTAaBIAIOT  cO0OM  IIMPOKMHA  KJacc
KOHCTPYKIIMOHHBIX MaTepuasoB, UMEIOLINX MOJIUMEPHYIO0, METAIUTMUECKYIO WM KEPaMUYECKYIO
MaTpumy. Hanbonee THIHYHBIM MMPUMEPOM TAKUX KOMIIO3HUTOB ABJIAIOTCA YITICIINIACTUKH - 3TO
KOMIIO3UTHI C YITIEBOJIOKHAMHU U C MOJMMEPHON MaTpuLeil.

AHTubakTepuagbHoe crekso. Hanoctekno crmocoOHO yOuBarTh MOmNajaroliie Ha HEro
MHUKpPOOBI U rpuOKH. [IponcXoauT 3TO 3a cUeT BHEAPEHUS B MOBEPXHOCTHBIE CIIOM CTEKJIA HOHOB
cepeOpa, KOTOpble, KOHTAKTUPYS C MUKPOOPTaHU3MaMHU, pa3pylIaloT UX META0O0IU3M.

Bonpocwui:

e PoJjb HaHOUYACTUII KaK LIEHTPOB HYKJI€AlUH (KPUCTAJITU3ALINHN )

e Ponp HaHOYACTHII, BEIMOTHSIOMMX (QYHKINH Qr3ndeckux «baprepoBylloBriieHme
AKTUBHOCTH

® TIOPTJIAH]IIIEMEHTA

e CHIKeHHE HaYaJIbHOTO BOJIOCO/IEP KaHUS TTOCPEICTBOM BBEICHUS TIACTH(DUITPYIOIITIX
100aBOK

o [IpumeHeHne BUOPOAKTUBALIUY IIEMEHTA, 00ECIIeUNBAlOIIee Ae3arperaino eMEeHTHBIX
(GIIOKKYN M YIUIOTHEHUE LIEMEHTHOTO Tefis



IIpakTH4eckoe 3aHATHE
Tema 2. Teopun popMUpPOBaAHMS POYHOCTH U MPOHUIIAEMOCTH HAHOCTPYKTYPUPOBAHHBIX
cucTreM

AxmyanvHocms memol

Xopoumo  HM3BECTHO, YTO B  CTPOMTEIBCTBE  HCIOJIb30BAHHE  COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaTepuajioB OOBIYHO OrPaHUYMBAETCS TEM, YTO YBEJIMYEHHE MX MPOYHOCTU
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
HOPSAJOK MPEBBILIAIOIIECH 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/laBasi MPEINOCHUIKH JajJbHEHIIero pa3BUTHS YIBTPABBICOKOIPOUHBIX 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 kaipluga C — S — H, OoTBeTCTBEHHBIX 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 JKeCTKUX U
0osee MONTOBEYHBIX KOHCTPYKIIMOHHBIX MaT€pUajoB MPEJOCTABISAIOT JPYrHe 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 YIJIEPOJHBIX MaTepuajoB K ariioMepanuu U, Kak
CJIEJICTBUE, TPYIHOCTH PABHOMEPHOIO pPACIpeNeeHHs] Takoh «HaHO(UOPH» MO KOMIIO3UTY, a
TaKXKe€ HEJIO0CTaTOYHO BBICOKOE CIEIJIEHHE HAaHOTPYOOK C Marpulilei. DTo He MO03BOJsET
MOJIHOCTHIO MCIIOJIb30BaTh MX BBICOKMI MOIYNb YHOPYTOCTH (B 5 pa3 BBILIE CTaJIl) U MPOYHOCTH
(B 8 pa3 BbIIIIE CTAIN) IPU OYEHb HU3KOM IMIIOTHOCTH.

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

IIpakTuyeckoe 3aHsATHE
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 — 3T0 TOpas/io cepbe3Hee npoodiema, 4eM MHOTHE JymaioT. 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
KOHCTPYKIIMM. B OKpykarIiei cpeae ¢ MEHSIONICHCS TeMmIeparypod dTa mpodiieMa
YCYTYONsieTCsl NEHCTBHEM 3aMOpPaKUBAHUS-OTTAWBAHUS: BOJAA B TPEIIUHE PACIIUPSETCS MPHU
3aMep3aHuu, pa3lBHUras KaXXAyl0 CTOPOHY TPEIIMHBI 4yTh JaJibllie APYr OT JApyra. A IMOTOM,
KOTJIa JieJl OTTAeT, BOAA OCSJIET IIyOKe, pa3pylas Jaublie U Aesast TPEIHY TITyoxKe.

Ho uro, ecniu 661 6eToH Mor camoBoccTaHaBnuBaThes? Vnu acdanst, unm gaxe merami?
MoHO ObLTO OBl COKOHOMUTH MUJUTHAP/IBI IOJUIAPOB TOJIHKO HA PEMOHTE U BOCCTAHOBHTEIBHBIX
paboTax, HE TOBOPS YK€ O CHIXKEHUH Bpea JIsl OKpYXKaroIle cpeabl.

HexoTopbie MHHOBAIIMOHHBIE CTPOUTENLHBIE MaTEpUaIbl HAAYT CBOE MECTO, BO3MOXHO,
B HEOONBIIMX HUIIAX, a PSI HOBEHIIUX CTPOWMAaTepualioB UMEIOT MEPCHEKTHBY CTaTh IMIMPOKO
MPUMEHSAEMbIMU. 3AaHUS C TPAJULIHUOHHBIMU KUPIHUYHBIMA M OCTOHHBIMU KOHCTPYKIHSMU
MOCTETIEHHO OTOWAYT B MPOIUIOE, IOCKOJIbKY 3allpoC 4YEJIOBEYECTBA OUEBUICH: HYKHBI
9KOJIOTUYHEIC, YJHEPTOAIPPEKTUBHBIC, TIPOYHBIC U JICTKHE 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 KOPPO3ZUOHHON CTOMKOCTH METAJIJIA JISTUPOBAHUEM.
IIpaBuno Tammana.
ITyT TOpMOXKEHUS aHOIHBIX IIPOLECCOB JIETUPOBAHUEM.
Crioco0bl 371€KTOXUMHUYECKOH 3aIUTHI.
Cxema KaToJHOM 3aIUThl BHEITHUM TOKOM.
IIpuHuunuanpHas cxema NPOTEKTOPHOM 3allUTEI

IIpakTuyeckoe 3aHsATHE
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. IlepeyeHb OCHOBHOH M /IONOJHUTEJbHOWH JIMTEPaTypbl, HeOOXOAMMOH 15
OCBOCHUS AMCLHMIINHBI

OcHoBHasi iuTEpaTypa:

1. Hanomarepuansl U HaHOTexHOJOTMM : yuyeOHHMK Juid By30B / E. WU. Ilpsaxun, C. A.
Bonorkanuna, A. I1. [letkosa, O. 1O. I'an3ynenxo ; nox penakuueit E. U. [Ipsaxuna. — Caskr-
[TerepOypr : Jlanb, 2020. — 372 c. — ISBN 978-5-8114-5373-3. — TekcT : 2eKTpOHHBIN //
Jlans : anexTpoHHO-OMOMMOTeYHast cuctema. — URL: https://e.lanbook.com/book/149303.

2. Brenenue B HaHoTexHojoruto : 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 : anmexTpoHHBIH // JlaHb : 3nekTpoHHO-OMONIMOTeyHast cucrema. — URL:
https://e.lanbook.com/book/4310.

JdomosHuTeIbHAS JIUTEPATYypa:

1. AmumoB JI.A. CtpoutenbHble MaTepuansl: yued. 11 By3oB / JILA. Anumos, B.B.
BoponwuH. - 2-¢ m3j1., ctep. - Mocka: Akagemusi, 2014. - 1 a1. ont. auck (CD-ROM), 319, [1] c.
(oubmuotexa bOY um. U. Kanta, ObC Kantnana(1), u.3.Nel(1)).

2. l'onoeun HO.M. Hamommp 6e3 dopmyn / FO.W. T'onoun; mom pexn. JILH.
[Tarpukeesa. - M.: BUHOM. JIa6. 3nanwmii, 2012. - 543 c. (6ubnuoreka bOY um. U. Kanra,
HA(1), u.3.Nel(1)).


https://e.lanbook.com/book/4310

3. Hanonayka u HAHOTEXHOJIOTHH: SHIMKII. CUCTEM XHU3HeoOecreuenus / Mock. roc.
UH-T PaIMOTEXHUKH, DJICKTPOHUKH ¥ aBTOMATUKH (T€XH. YH-Ta), MOCK. roc. TexH. YH-T uM. H.D.
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1. O01mme moJ10KeHUs

CaMmocrosiTenbHast paboTa — TUIaHUpyemas ydeOHas, y4eOHO-HCCIIeOBATEIbCKas,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJACTBEHHOTO y4yacTusl (MpU YaCTUYHOM HEMOCPEICTBEHHOM YYacTUU IpernojaBaTelid,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 pabOTOM CTYJICHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEHTUHIOBOM TEXHOJIOTHH 00YUEeHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
o0OpasoBartelbHbIC PECYPCHI (AICKTPOHHBIC YICOHUKH, JIEKTPOHHBIC OUOIMOTEKH U JIp.);

— HalMcaHUe JOKJIAJ0B;

— IIOJrOTOBKA K CEMHHApaM, MPaKTHYECKUM H J1a00paTOpHbIM paboTam, ux opopMIICHHE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1aroru4ecKuX, ICUXOJIOTMUECKUX, METOIMYECKUX U JP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.11.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
3JIEKTPOHHBIX 00YUAIOIINUX U ATTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOCHHOCTEM H3ydaeMoM NHCUUIUIMHBI, 00be€Ma 4YacoB Ha €€ W3ydeHue, BHIa
3a/laHuil 11 CaMOCTOSITETbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue Lenel, COCTaBIEHHUE NpPOTrpaMMbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

— OCHOBHOM (peanu3anus NporpaMMmbl, UCMOJIb30BAHUE MPUEMOB MOMCKA WH(pOpMAINY,
YCBOEHMsI, NepepadOTKH, TPUMEHEHHs, NepeAayd 3HaHuM, (UKCUpPOBAHUE pPE3YJbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
oreHka d((EKTUBHOCTH TPOTPAaMMBI M TIPUEMOB pabOTHI, BBIBOABI O HAINPABICHHUIX
ONTUMM3AINH TPYIQ).

2.enpb 1 32124 CAMOCTOSTEIbHOI PadoThI

Benymas nens opranmsanuu u ocymiectBienus CPC coBmamaer ¢ ueibpio oOydeHus
cTy/ieHTa — OPMHUPOBAHKE YHUBEPCATHHBIX KOMITETCHITHH.

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOJUMBIM YCIOBHEM CTAaHOBSTCS ()OPMUPOBAHUE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al MPHOOpEeTeHUs 3HaHHWil, HABBIKOB M BO3MOXKHOCTHU
OpraHu3aIy y4eOHOW U Hay4YHOU JMesTeNbHOCTH. L{enbio caMoCcTosATenbHON padOThI CTYICHTOB
ABIIIETCS OBJaJieHue (yHAaMEHTaJbHBIMU 3HAHUSMH, NPO(ECCHOHATBHBIMU YMEHUSIMU U
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HABBIKAMU  JICATEIHHOCTH 1O TPOPWII0, OMNBITOM TBOPYECKOH, HCCIEIOBATEIbCKON
NEeSITETTHHOCTH. CamocrostenpbHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
po0JieM yueOHOTo ¥ po(heCcCHOHATBLHOTO YPOBHSI.

3agauamu CPC siBasitoTcs:

— CcUCTeMaTH3alMs W  3aKpeIUieHHEe TIOJYYCHHBIX TEOPETHUYECKHX 3HAHUHW U
MPAKTUYECKUX YMEHUHN CTYICHTOB;

— yruyOJIeHue U pacuIMpeHUe TECOPETUYCCKIX 3HAHUIA;

— (opMuUpOBaHHE YMEHHWI HCIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATbHYIO IUTEPaTypYy;

— pa3BHUTHE TO3HABATEIILHBIX CIHOCOOHOCTEH M aKTHBHOCTH CTYACHTOB: TBOPYECKOM
WHUIMATHBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

— (opMUpOBaHHE CAMOCTOSITCIBHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CAaMOPEaIH3aIIHH;

— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;

— UCIOJIb30BaHHWE MaTepuaja, COOPAHHOTO WM IOJYYCHHOTO B XOJ€ CAMOCTOSITEILHOM
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3.TexHoJ0OrHYeCKasi KAPTA CAMOCTOATEIbHOH PaGoThI CTyIeHTa

CpencrtBa u OO0OBbeM 4acoB, B TOM YHCIIE
Konpr
texnosnornu | CPC | KonraktHas | Bcero
peann3yeMbIxX Bun nestensHOCTH
. OIICHKH pabora ¢
KOMITETEHITHH, CTYJICHTOB
mpernoaBaT
HWHIUKaTopa(oB)
elemM
3 cemectp (0do)
[K-1 CamocTosaTenpHOe CobecenoBa 45 5 50
(U]I-1 TIK-1; W3YYCHHE JIUTCPATYPHI HUE
WJI-2 11K-1; IToaroroska x CobecenoBa
WA-3 1IK-1; MPaKTHYECKHM HHE 36 4 40
WJ1-4 TIK-1) 3aHATHAM
Htoro 3a 3 cemectp 81 9 90
3 cemectp (3¢0)
MK-1 CamMocTosTepHOoe CobecenoBa | 108 12 120
(M1-1 IIK-1; W3Y4YEeHHE JTUTEePaTyphl HUE
NJI-2 TK-1; IToaroroska x CobecenoBa 18 2 20
WA-3 1IK-1; MPAKTHYECKHM HEEe
-4 TIK-1) 3aHATHAM
Wroro 3a 3 cemectp | 126 14 140

4.I1opsiioK BBINMOJHEHHUS] CAMOCTOATEIbHON PadoThl CTYI€HTOM

4.1. Memoouueckue ykazauus no pabome ¢ y4eOHOU 1umepamypou

[Ipu pabGoTe ¢ KHUTONW HEOOXOAMMO TOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa nurepatypsl B OUOIHMOTEKE HCTIONB3YIOTCS aapaBUTHBIA U
CHUCTEMaTUYECKHUI KaTaJIoTH.

Baxno IIOMHUTB, YTO PAllMOHAJIbHBIC HABBIKA pa6OTLI C KHUTOM - 3TO Bcerga OoJibIIast
9KOHOMMHS BPEMCHH U CUIL.
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[TpaBunbHBIE TOAOOp YYEOHHMKOB PEKOMEHIYETCS MpernojaBaTesieM, YHTAIOIIUM
JeKUMOHHBIN Kypc. HeoOxomumas nurepatypa MOXeT ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY KYpCy.

N3yuast matepuan no yueOHUKY, CIEAyeT MEPEXOIUTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
1ocja€ MPaBUIBHOTO YSACHEHHMS MPEbIAYIIEro, ONUCHhIBas Ha OyMare BCE BBIKIAAKH U
BbIUKCJICHUS] (B TOM YHUCJIE T€, KOTOpbIe B y4YEOHHMKE OIYIIEHbl WM Ha JIEKIUU JaHbl IS
CaMOCTOSATEIIBHOTO BBIBOJIA).

[Tpu u3yueHuu nr000# AUCUUIUIMHBI OOJIBIIYIO U BaXXHYIO POJIb UTPAET CaMOCTOSITeNIbHAS
UHIMBUyallbHAs paboTa.

Oco0oe BHHMaHME CcJeAyeT OOpaTUTh Ha OINpeAesicHHE OCHOBHBIX MOHATHUH Kypca.
CryneHT noikeH noAgpoOHO pazOuparbh NPUMEPHI, KOTOPHIE MOSCHAIOT TaKUE ONPEIEICHUS, U
YMETh CTPOHUTH AaHAJIOTWYHBIE MPUMEPHI camocTosTenbHO. HykHO 100MBaTbCS TOYHOIO
IPEJICTaBICHUsT O TOM, 4YTO H3ydaewb. [lone3HO cOCTaBiIATH ONOpHbIE KOHCHEKTHL. Ilpu
M3YYEeHUU MaTepuaia 1o y4eOHUKY MOJIE3HO B TeTpaau (Ha CHENUaNbHO OTBEJICHHBIX IOJISIX)
JIOTIOJIHATh KOHCIIEKT JeKiuil. TaM ke cielyeT OTMe4aTb BOIPOCHI, BBIIEICHHBIE CTYJEHTOM
JUTSL KOHCYJIBTAIlUU C MPENOaBaTEIIEM.

Bb1BO/IBI, MTOJTy4EHHBIE B PE3YJbTAaTE U3YUEHUS, PEKOMEHAYETCSI B KOHCIIEKTE BBIJIEISTD,
4YTOOBI OHU TIPH MEPEUUTHIBAHUH 3aMUCEH JTy4Ille 3alI0MUHAIIUCE.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYJE€HTaM IIOMOIaeT COCTABJIEHUE JIMCTAa OIOPHBIX
CUTHAJIOB, COJIEp>KaIIero BayKHEHIIMe 1 Haubosee 4acTo ynorpediusieMmbie GOpMYIIbl U MOHSATHUS.
Takol JIMCT MOMOTAeT 3allOMHUTH (POPMYJIbI, OCHOBHBIE IMOJIOKEHHSI JICKIIUU, 8 TaKKE MOXKET
CILY’)KHTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsI CTYJEHTA.

UreHne Hay4YHOTO TEKCTa SIBJISIETCS YacThIO IMO3HABATEIbHOW jaedrenbHocTU. Ee nenp —
U3BJIEYCHHE U3 TEKCTa HeoOxoauMoil nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHsSl YCTAaHOBKA NpU OOpallleHUH K MEeYaTHOMY CJIOBY (HAllTH HY)KHbIE
CBEJICHMSI, YCBOUTh MHGOPMAIUIO MOTHOCTHIO WM YAaCTMYHO, KPUTHUECKHU MPOAHAIU3HPOBATH
MaTepuai U T.II.) BO MHOIOM 3aBUCHUT 3()(PEKTUBHOCTh OCYILIECTBISIEMOTO JIEHCTBUS.

Boiaenstor uemoipe 0choénbie yCmano6Ku 6 YmeHuu Hay4Ho20 MeKCcma.

MH(POPMAIMOHHO-TIOUCKOBBIN (3a/1a4a — HAUTH, BBIJICIUTH UICKOMYIO HH(OPMAITUIO)

ycBauBaromiass (yCWJIMS YUTaTeNsl HampaBlIeHbl HAa TO, YTOOBI KaK MOYKHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJEHHUS H3JaraéMbleé aBTOPOM, TaK U BCIO JIOTMKY €ro
paccyXIeHui)

AQHAJIUTUKO-KPUTHUYECKAsl (YUTATENIb CTPEMUTCS KPUTUYECKH OCMBICIUTh MarTepHall,
IIPOAHAIU3UPOBAB €T0, ONIPENEIUB CBOE OTHOLIEHHE K HEMY)

TBOpUYECKas (CO3JaeT y YMTATENsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOI
IYHKT JJIl CBOUX pacCyXICHHMH, Kak o0pa3 Juis JeMCTBUS MO aHAJOTHM U T.II. — UCHOJIb30BATh
CYXKIECHHsSI aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIoleHUs, pa3padOTaHHYIO METOJUKY,
JIOTIOJTHUTD UX, OJBEPIHYTh HOBOM MPOBEPKE).

OcHognbie 8U0bl CUCMeMAMUZUPOBAHHOLL 3aNUCU NPOYUMAHHO2O:

AHHOTHpOBaHME — TMPEAEIBHO KpaTKOE CBSI3HOE OIMCAaHUE MPOCMOTPEHHON WIH
MPOYUTAHHON KHUTHU (CTaTbH), €€ COIeP KaHUs, UCTOYHUKOB, XapaKTepa U Ha3HAUYEHUs;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PACKpbIBAIOIIAs

coJiep’KaHue U CTPYKTYpY U3y4aeMoro MaTepuara;

Te3upoBaHne — JTaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEP)KICHHMH aBTOpa 0€3
MpUBJIEYEHHS (PAaKTUUECKOTO MaTepuara;

[{utnpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIAECPIKEK, U3BJICUCHU, Hauboiee
CYIIECTBEHHO OTPAKAIOIIMUX TY WK HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHne — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JIOKEHHE COJIEPIKAHUSA
MIPOYUTAHHOTO.

KoHCneKT — CI0XXHBIH cI10co0 M3JI05KEHUs COAep)KaHUsI KHUTH UM CTaThH B JIOTHYECKON
nocieAoBaTelbHOCTUH. KOHCTIEKT akKyMyJIHpyeT B ce0e Mpeaplayline BUIbl 3aluCH, TT03BOJISET
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BCECTOPOHHE OXBATUTh COJIEP’)KaHNUE KHUTH, cTaThbu. [[09TOMY yMeHue COCTaBIATh IJIaH, TE3UCHI,
JieNIaTh BBIIMCKH U APYTHE 3allUCH ONPEAEISeT U TEXHOIOTUIO COCTaBIEHUS! KOHCIIEKTA.

Memoouueckue yxazanus no cocmaegieHuro KOHCneKma.

1. BHuMarenbHO NPOYUTANTE TEKCT. Y TOUYHUTE B CIIPABOYHOH JIUTEpAType HEMOHSATHbIE
cioBa. [Ipu 3anucu He 3a0ybTe BBIHECTH CIPABOYHBIC TaHHBIC HA MOJIS] KOHCIICKTA.

2. BplgenuTe riaBHOE, COCTaBbTE IUIAH.

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA.

4. 3akoHCHEKTUpPYTE  Marepual, 4YETKO  cieays  nyHkraM  I1utaHa.  Ilpu
KOHCIIEKTUPOBAaHUM CTapalTeCh BbIPA3UTh MBICIb CBOMMH CJIOBaMH. 3allMCU CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nutatel. Llutupys, yuuteiBaiite JJaKOHUYHOCTh, 3HAYUMOCTb
MBICIIH.

B TekcTe KOHCIEKTa JKeJIaTeNIbHO IPUBOANUThL HE TOJIBKO TE€3HCHBIE MOJI0KEHUS, HO U UX
JoKazarenbcTBa. [Ipu odopMIIeHMH KOHCIEKTa HEOOXOJMMO CTPEMHUTHCS K €MKOCTH KaKIOTO
npeuiokeHus. MBbICIM aBTopa KHUTHM CIIeAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTEJIbHOCTH HAMCAHHOTO. YHCIIO AOMOJHUTENIBHBIX JIEMEHTOB KOHCIEKTA JIOJIKHO OBITh
JOTMYeCKM  OOOCHOBAaHHBIM,  3allUCH  JIOJDKHBI  paclpeneisiTbcss B ONPEAEICHHOU
MOCJIEZI0BATENbHOCTH, OTBEYAOIIEH JIOTMUECKON CTPYKTYype INpousBeacHus. s yrouHeHus u
JIOTNIOJIHEHUSI HE0OXO0AUMO OCTABJIATh MOJIS.

OmnazieHne HaBBIKAMH KOHCIEKTHPOBAHUS TPeOyeT OT CTyAEHTa IeNIeyCTPEMIIEHHOCTH,
IOBCEHEBHOM caMOCTOATENbHON paboThI.

4.2. Memoouueckue ykasauusi no no020moeKe K npakmu4eckum 3aHamusim

JUis  Toro 4YToOBl NPAKTUYECKHE 3aHSATUS MPUHOCWIM MAaKCUMAJbHYIO I0Jb3Y,
HE00X0/IMMO IOMHUTb, YTO YNPaKHEHHE U pelleHHe 3ajad MPOBOAATCSA MO BBIYMTAHHOMY Ha
JEKUUAX MaTepually U CBSA3aHbl, KaK MPaBUJIO, C JIETAIBHBIM pa300poOM OTAEIbHBIX BOIPOCOB
JEKIMOHHOrO Kypca. Cienyer NOAYEpPKHYTh, 4YTO TOJBKO IIOCJIE YCBOECHHS JIEKIIMOHHOIO
MaTepuaia ¢ ONpPEJEIICHHON TOUKHM 3peHHs (a MMEHHO C TOW, ¢ KOTOpPOW OH M3jaraercs Ha
JEKIHIX) OH OyJeT 3aKperIsaThCs Ha JJaOOpaTOPHBIX 3aHATHIX KaK B pe3yJbTaTe 00CYKACHUS U
aHaJIM3a JEKUMOHHOIO MaTepuaa, TaKk U ¢ IOMOIIbIO pelIeHHs MPOOJIEMHbBIX CUTYyallui, 3a1a4.
ITpu 5TUX yCcIOBHSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTepHaj, HO U HAyYUTCs NPUMEHATh
€ro Ha MpakTUKE, a TaKKE IMOIYYUT JONOJIHUTENbHBIA CTUMYJ (M 3TO OYEHb Ba)KHO) NS
aKTUBHON MPOPAOOTKH JICKIUH.

[Ipu camocTOSITENEHOM pPELICHUH 3aJja4 HY>KHO O0OOCHOBBIBATh KaXKJbli 3Tall peIleHus,
UCXOJS U3 TEOPETUUECKUX IMOJNOKEHUH Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IyTEH pEIICHHUS
npobsieMsl (3aaun), TO HYXKHO CPaBHHMTb UX M BbIOpaTh camblii panuoHanbHbIA. [lone3no no
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUM IJiaH pemeHus npoOneMsl (3amauu). Perienue
poOJIEMHBIX 3aJ]a4 WM IPUMEPOB CIEAyeT M3Jiararth MojaApoOHO, BBIUMCIEHHS pacrojaraTh B
CTPOTOM TIOPSIAKE, OTHENSIsI BCIIOMOTAaTENbHBIE BBIUMCIEHUS OT OCHOBHBIX. PemieHus npu
HEO0OXOIUMOCTH HYXKHO COMPOBOXKIAaTh KOMMEHTAPUSIMU, CXEMaMH, YepTeKaMU U PUCYHKAMH.

Crnenyer NOMHUTB, YTO pELICHHE Kaxa0i ydeOHOW 3ajaud JOJDKHO JOBOJUTHCS 10
OKOHYATEeIbHOIO JIOTHYECKOrO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXHOCTH C
BbIBOZIOM. [lodydyeHHBIH OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYIIECTBa
naHHoW 3ajmaun. Ilonme3Ho Takke (eciu BO3MOMKHO) pellaTh HECKOJBKHMH CIOCOO0aMHu U
CPaBHMTbH IIOJIyYEHHBIE pe3ysbTaThl. PelieHue 3ajad JaHHOTO THUIA HYKHO IPOJOJDKATh J10
MpUOOpPETEHNUS TBEPIBIX HABBIKOB B UX PELICHHUH.

4.3. Memoouueckue ykasauusi no camonposepxe 3HaHul

Ilocne HU3YyUCHUA onpeneneHHoﬁ TCMBI I10 3aIllMCAM B KOHCIICKTC M y‘Ie6HI/IKy, a TakKXe
pEeIICHUA OOCTATOYHOI'O KOJMYCCTBA COOTBCTCTBYIOIIHMX 3aJad Ha IPAKTHYCCKUX 3aHATUAX U
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CaMOCTOSITENIBHO CTYJEHTY PEKOMEHAYETCS IPOBECTH CaMONPOBEPKY YCBOEHHBIX 3HAHUH,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 0 U3YUYEHHOI TeMe.
B ciydae HE0OXOIUMOCTH HYXKHO €IIIe pa3 BHUMATEIbHO pa3o0paThcs B MaTepHale.
WNuorga HeTOCTaTOYHOCTh YCBOEHHUS TOTO MJIM MHOTO BOIPOCA BBISCHSETCS TOJNBKO MPH
M3YYEHUHU JajbHeero Marepuana. B aToM ciyyae Hajjo BEpHYThCS Ha3aJl U IOBTOPUTH ILIOXO
YCBOGHHBII Marepuasl. BaxHbIH KpUTepuUl yCBOEHHUS TEOPETHMUECKOr0 MaTepuana — yMEHHE
0TBEYATh Ha BOIPOCHI sl cOOECeI0BaHMUS.

Bonpocsl 1151 codecenoBanust

Tema Ne 1. IlpoGmemMbl nUpUMEHEHHS HAHOMATEPUAIOB M HAHOTEXHOJOTUH B
CTPOUTENIBCTBE U CTPOUTEIIBHBIX Marepraax

1. Ponp HaHOYacTHIl KaK HEHTPOB HYKJICAMH (KPUCTAJIIU3ALINHN )

2. Ponp HaHOUYACTHII, BEINOJHAIOMMX QYHKIMH GU3HUECKUX «OapbepoB»

3. [ToBbIIeHNE aKTHBHOCTHU TIOPTJIAHIICMECHTA

4. CHmxenue HAYaJIbHOTO BOJIOCOJIEP>KaHUS MOCPEACTBOM BBEJICHUS
MIaCTU(QUIUPYIOITNX T00ABOK

5. [Ipumenenre BHUOPOAKTHUBALIMM LIEMEHTa, OOECIeYnBalolIee Jie3arperamuio

OEMEHTHBIX q)HOKKy.H " YIUNIOTHCHUC HEMCHTHOT'O I'CJIA

Tema 2. Teopuu ¢dbopmupoBaHUs IIPOYHOCTHU u IIPOHULIAEMOCTH
HAaHOCTPYKTYPUPOBAHHBIX CUCTEM

1. WuaTencudukanys mporecca yrIoTHEHUS KECTKUX CMecer

2. [IpumeHeHne  BaKkyyMHUpOBaHMs, LEHTpUDYrupoBaHus, (HUIBTPALUOHHOTO
IIPECCOBaHUS

3. [TponuTka MopoBoil CTPYKTYphl OETOHA OPraHUYECKUMHU BEILECTBAMU WJIN CEPOH

4. [Tpumenenue cyxoro popmMoBaHUs

5. [IprmeHeHre BOIONOTIIONIAOIINX [IEPETOPOOK

Tewma 3. CO3I[aHI/Ie HOBBIX (I)YHKI_[I/IOHaJ'ILHBIX MaTCpHraJIOB B CTPOUTCIILCTBE

1. OcHoBHbIE BUBI KOPPO3UH OETOHOB.

2. VYriekucnoTHas Koppo3usi 0€TOHOB

3. MarsesuanbHas KOppo3us OETOHOB.

4. CynbaTHast KOppo3usi OETOHOB.

S, MexaHu3M 1eiCcTBUS HHTHOUTOPOB B JKUJKUX CPEax.

6. [TprMeHeHre MHTUOUPOBAHHBIX MTOJUMEPHBIX COCTABOB MOKPHITHH U CMa3KH.

1. Meron peryiaupoBaHus 3aIUTHON CIIOCOOHOCTH u pecypca
IPOTHUBOKOPPO3MOHHOM 3alIUTHI MOJIUMEPHBIX HHTMOUPOBAaHHBIX IJIEHOK.

8. [ToBbIIEHNE KOPPO3NOHHOM CTOMKOCTH METaJlIa JIETUPOBAHUEM.

9. [TpaBuiio TammaHa.

10. [Tyt TOpMOXKEHUS aHOIHBIX MTPOLIECCOB JIETUPOBAHUEM.

11. CriocoObI 371€KTOXUMUYECKOH 3aIUTHI.

12. CxeMa KaToJHOM 3alUTEl BHEIITHUM TOKOM.

13. [TpuHIMnUagbHas cXeMa MPOTEKTOPHON 3aIIUTHI

Tema 4. HaHOCTpYKTYypHPOBAHHBIE CTPOUTEIBHBIE KOMIIO3UTHI

1. Knaccupukamuss  METAUIOM3ICTU 1O  KOHCTPYKTHBHO-TEXHOJOTHUECKUM
MpU3HAKaM.

2. VYcnoBus MpUMEHEHHs CMa30K.

3. [TpeumyiecTBa cCMa30K 110 CPABHEHUIO C MACIIaMHu.

4, O06nacTy MPUMEHEHHS KOHCEPBAIMOHHO-PA0OUMX M padoue-KOHCEPBAIMOHHBIX

Maceinl.
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o. CriocoObl MPUMEHEHHS] HTHTHOUTOPOB.

6. Cxembl koHcepBauu st [ u Il rpynn merammousaenuii mo KOHCTPYKTHUBHO-
TEXHOJIOTHYECKUM MTPU3HAKaM.

7. Cxembl koHcepBauuu s 111 u IV rpynn metaminousnenuii mo KOHCTPYKTUBHO-
TEXHOJIOTHYECKUM MTPU3HAKaM.

8. Cxembl koHcepBauuu it V, VI u VII rpynn wertamuiousgenui 1o
KOHCTPYKTUBHO-TEXHOJOTUYECKUM MPU3HAKAM.

9. Haznauenue koHcepBaiuu.

10. VYciioBus XpaHEHUs U3JIETUN.

11. CpencTBa 1 METO/IbI KOHCEPBAIIUH.

12. NHrHOUTOpHI KOPPO3HUHU.

13. bapeepHbie MaTepuarsbl.

14. TuroBbie CXeMbl KOHCEPBALIUU.

15. PackoHncepBanus 1 nepekoHcepBarusl.

16. VYnakoBka u3enuil.

17. YakoBKH «OITUCTEPY», «CKUHY, «PIIOY», «CTPETU».

Cnmcok Jimreparypsl 1is BbinojaHenuss CPC

OcHoBHas1 JIuTepaTypa:

1. Hanomarepuanbsl U HaHOTeXHOJOrMM : yueOHMK ais By3oB / E. U. Ilpaxun, C. A.
Bonorxkanuna, A. I1. Iletkosa, O. YO. IN'ansynenxo ; nox penakuueit E. U. [Ipsxuna. — Caskr-
[TetepOypr : Jlanb, 2020. — 372 c. — ISBN 978-5-8114-5373-3. — TekcT : 3/IeKTPOHHBIH //
Jlanb : anextpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/149303.

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

JlonmoJHUTeIbHAS JINTEpaTypa:

1. Amumos JI.A. CtpouTtenbHble MaTepuaibl: yueO. s By30B / JI.A. Anumos, B.B.
BoponuH. - 2-e u3a., crep. - Mocksa: Akagemusi, 2014. - 1 a1. ont. auck (CD-ROM), 319, [1] c.
(oubmmotexa bOY um. U. Kanta, ObC Kantunana(l), 4.3.Nel(1)).

2. I'onoBun HO.M. Hanomup 6e3 ¢opmyn / FO.M. Tomoun; mox pea. JL.H.
[TatpukeeBa. - M.: BUHOM. Jla6. 3nanuit, 2012. - 543 c. (6ubaunoreka b®Y um. U. Kanra,
HA(1), u.3.Nel(1)).

3. Hanonayka n HaHOTEXHOJIOTHU: SHIIMKII. CUCTEM X)U3HeobecnedeHus / Mock. roc.
UH-T PaIMOTEXHUKH, JIEKTPOHUKH M aBTOMATUKHU (T€XH. YH-Ta), MoOCK. roc. TexH. yH-T uM. H.D.
baymana, Un-T mpuknan. nanorexuosoruu; [pen. E.E. lemumora]; . copen. Ocama O.
ApanpaexapuM, Uynenu bayi, C.II. Kanuna; [nep. H.H. Beixpucrenko [u ap.]. - M.: Maructp
[Tpecc, 2009, 2010: FOHECKO: EOLSS. - 991 [1] c. (6buOmmoreka B®Y wum. WM. Kanra,
9.3.Nel(1), 4.3.Ne3(1)).

4. Metonbl TONYYEeHHST W WCCICIOBAHWS HAHOMATEPUAIIOB W HAaHOCTPYKTYP.
JlaGopaTOpHBI MPAaKTUKyM MO HAHOTEXHOJOrMsM: y4deO. mocobue juist By3os/ mon pen. A. C.
CuroBa. - 2-¢ usf., nepepad. u jom.. - MockBa: BUHOM. JIa6. 3nanwmii, 2013. - 184 c.: wn.,
Tabn.. - bubmuorp.: c. 181-184 (73 masB.). - ISBN 978-5-9963-0617-6: 253.00, 253.00, p.
NmeroTcs ax3emiusipsl B otaenax /There are copies in departments: 4.3.N3(1)

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