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l. eapb 1 320294 AUCHUIIMHBI

Iean: u3ydeHne pojidi MHUKPOOPTaHU3MOB B OHMOJECTPYKIIMU CTPOUTEIBHBIX MATEPHAIOB
TEXHOJIOTHYECKUX KOHCTPYKLHUN.

3agaun:

- W3y4yeHHE MHUKPOOPIaHM3MOB — BO30yauTenell OWOMOBPEKACHUH M HUX pOJIH B
OMOIECTPYKIIMH CTPOUTEIBHBIX MAaTEPHAJIOB U TEXHOJIOIMUYECKUX KOHCTPYKIIHA;

- U3y4YCHHE MEXaHU3MOB OMOIIOBPEKACHUIN U CPEJICTB UX 3aIUTHI.

- UW3YyY4CHHE METOJIOB MHKOJOTUYCCKUX WCCIEAOBaHUN OWOMOBPEXKICHUN T'PaXKIAHCKUX
00BEKTOB M MAMATHUKOB apXUTEKTYPHI,

- OIICHKA BJIMSIHUSI OMOTIOBPEKICHUI HA 3I0POBHE YETIOBEKA.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucummuimHa b1.B.3 «MukpoOuonornyeckne MOBPEXKICHUS TEXHOJIOTHYECKHX
KOHCTPYKLIUI» OTHOCUTCA K 4acTH, (POPMHUPYEMOHl ydacTHHKaMHU 0O0pa3oBaTeIbHBIX OTHOIIECHHM
bnoka 1. JIuciuIiInHEL

2.2. JInga u3ydeHus aHHOM y4yeOHOM AMCHUIUIMHBI HEOOXOAMMBI 3HaHMS, YMEHUS U HaBBIKH,
(dbopmMupyeMble TPEAMIECTBYIONMMA JUCHUILUTUHAMUA: «YacTHass MUKPOOHMOJIOTHS M CHCTEMaTHKa
MHUKPOOPIraHu3MOBY, «CrienriaBbl 10 UASHTHPUKALUN OaKTEpUi».

2.3. llepeueHb moCienyOMUX y4eOHBIX TUCHUIUIMH, JUIS KOTOPBIX HEOOXOAMMBI 3HAHMUS,
YMEHUS U HaBBbIKH, (OPMHUpPYEMbIE JaHHOM yueOHOHN NUCHMIIMHOMN: «DKOJIOrHdyecKas SKCIepTu3a u
Ouosiornyeckass 0€30MAaCHOCTHY, MPOXOXKACHUE YUIeOHOH (03HAKOMHUTENFHOW) MPAKTHKH; MPAKTHKH
1o npo¢uiIo NpohecCHOHATBLHOM 1eATEIbHOCTH; MPEATUINIOMHOM MPaKkTUKY; BbinoinHeHue BKP.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JIMCHUIIJIMHBI
[Tpouecc ocBOEHHUS NUCUUIUIMHBI HAalpaBiieH Ha (JOpMHUpOBaHHE CIETYIOINUX KOMIETEHIINNA B
coorsercTBUM ¢ PI'OC BO u OII BO no nannomy Hanpasienuto noarorosku 06.04.01 «buonorusy,
npoduie «MuKpoOHOJIOTHSI U BUPYCOJIOTUSI»!
[1K-1: Cnoco0GeH HCHONb30BaTh TEOPETHYECKHE 3HaHMA B 00JACTH MHUKPOOHMOJIOIMH U
BHUPYCOJIOTUH U METOJOJIOTUYECKUE MOAXOAbI JJIsl pELIECHHs MPOPECCUOHANBHBIX 3a/1a4.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘lel-ll/lﬂ no TMCHUIIJIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTeHIInit

BHPYCOJIOTHU U

COBPEMCHHBIC IIPUHIMIIBI UX

pelICHUsT Hay4HO-
HCCIIENOBATEIBCKUX 3a1a4.

Komnerennus HNuauxkaropsl Pe3yabTaTrsl 00yueHus
KOMIIeTeHI U

TIK-1 HIK rx 1 3HaTh: TEOPETUICCKUE OCHOBBI
Criocoben 3HaeT 0COOEHHOCTH MHUKPOOHOIOTMYECKUX TOBPEXKICHUN
UCIIOJIb30BaTh OpTaHu3alyy 1 TEXHOJIOTHYECKUX KOHCTPYKLHIA;
TECOPETUYCCKUEC KHU3HCACATCIBHOCTH XapaKTEPUCTHUKY OCHOBHBIX HpeIICTaBHTeHeﬁ
3HAHUS B 00J1aCTH KJICTOYHBIX 1 HCKJIICTOYHBIX 6aKTepHI71 1 MUKPOMUIIETOB — BO36YJII/ITC.HCI71
MHUKPOOUOJIOTHH M | MUKPOOPTaHU3MOB, OMOMOBPEKICHUN; MEXaHU3MBI

OHMOITOBPEKTAIOIIETO TEHCTBUS

METOOOJIOTNYCCKHE CUCTEMATUKHU, POJIb B MHKPOOPraHn3MOB; OCHOBHBLIC 3aKOHOMECPHOCTH B
noaXoabl JJIsd 6I/IOC(1)epHBIX nponeccax, BO3HUKHOBCHHUHU U 3alIIMUTC OT 6HOHOBpe)KI[CHHﬁ.
pCHICHUA BO3MOXXHOCTHU UX VYMeTs: OnpeaAcIATb FpH6OCTOfIKOCTL
HpO(beCCI/IOHaHBHLIX HCIIOJIB30BaHUA B MaTc€puajioB, BBIABIIATE YCIIOBHO-IIATOI'CHHBIC
3aaad. SKOOHMOTEXHOIOTHUSIX JJIsL BUIBI MUKPOOPIraHU3MOB;

Bnangets: HopMaTUBHON JOKYMEHTaLUEH U
METOANYCCKIUMH PEKOMCHIIAITUSIMH 10
MIPEAOTBPAIICHUIO OMOKOPPO3HH U METOTaAMH




OOpHOKBI ¢ HEl;

MK pxc 12

YMeeT NpUMEHSATh
METOA0JIOTUYECKUE
MIOJXO/IbI IPY IIPOBEICHUHI
MHUKPOOHOIOTHUECKIX
HCCIIE0OBAHNMN.

3HaTh: OCHOBHBIE METOMYECKHE TIOAXOIbI,
WCIIOJIb3YEeMBIE TIPU TIPOBEICHUHN HAYYHO-
HCCIIeN0BATEIHLCKON PabOTHI B 00J1aCTH
MHKPOOHOJIOTHH.

YMeTh: UCTIONB30BATh CIIEHATIbHEIE
METOJIUYCCKHE TTOIXOIbI JIJISl PEIICHHUS
(GyHIaMEHTATBHBIX M MPUKIATHBIX 337124 B
o0acTi OMONIOBPEKACHUI.

Brnagets: METOIMYECKUMU TIPUEMaMHU BBISIBJICHHS
1 0TOOpa MHUKPOOPTaHU3MOB-OHOIECTPYKTOPOB,
moadopa OHOIMIOB IS TUKBUIAIMA MUKPOOOB-
JIECTPYKTOPOB.




V.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHHMILIMHBI COCTABJIAET 3 3a4eTHLIX eUHUIBI, 108 yacoB, B ToM unciie (0,6 3a4eTHBIX eIHHHIL, 22 Yyaca HAa IK3aMeH.

N3 aux PEAIM3YETCA C UCIIO0JIBb30BAHUEM 3JICKTPOHHOI'O O6y‘IeHI/IH N JUCTAHIIMOHHBIX O6p330BaTeHBHBIX TexXHoJIoTHi 12 Jacos.

(I)opMa l'lpOMe)KYTO‘IHOﬁ aTTecTallMu . JK3aM€EH.

4.1 Couepmanne AUCHUILVIMHBI, CTPYKTYPUPOBAHHO€ II0 TEéMaM, ¢ YKasaHUEM BHUIAOB y‘leﬁHbIX 3aHSATHI M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBA aKaAACMHUYICCKUX YaC0B

Ne Pa3znes nucuIIMHLI/ TEMa Buner yaeOHOI paboThI, ®opMa TeKylIero
n/n % | BKIIOYas CAMOCTOSATEIBHYIO pabOTy 00y4YarOKUXCsl, | KOHTPOJIs
- = MPAKTUYECKYIO MOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
5 E (B gacax) ®opma
O 9= NPOMEKYTOYHOM
S = KonrakTtHas paboTa npemnogaBaress ¢ =
'-; > = arTrecTanuu
= © o0y4armuMucs =
o g ° A (mo cemecTpam)
S 8 g g
9 0 R
2 | S =S 3
5% : ; £ Jlekuust | Cemunap/ KoncyabTanust 5 =
S = = £ IpakTu4eckoe, = 5
S Q 2 S | aadoparopHoe = 'S
= a 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. buonoBpexaeHne Kak 3K010ro- 1 81 5 0.1 5 Pedepar
TEXHOJIOTHYeCcKas mpodieMa ’ ’
2 Tema 2. OcHOBHbIE OMO/IECTPYKTOPHI 1 10.1 9 0.1 8 Pedepar
CTPOUTENILHBIX MATEPHAIIOB ' ’ [MucemenHast pabora
3 Tema 3. Martepuaisl 1 U3aeus, Pedepar
MOBPEXAAEMbIE MUKPOOPTraHU3MaMHU. 1 10,1 - 2 0,1 8 [Tucemennas padora
MexaHU3MBI pa3pyIICHUs MAaTEPHUAJIOB.
4 Tema 4. 3arps3HeHue MOMENIeHU I Pedepar
OMOITOBPEIKIAIOIIIMMHE IPUOAMHU — BO3MOYKHBIT 1 10,1 - 2 0,1 8 [TucsmenHast pabora
HMCTOYHUK 3a00JIeBaHUH YeTIOBEeKa




5 Tema 5. MeTobl MEKPOOHOJIOTHIECKUX Pedepar
MCCJICI0BaHUI OMOTIOBPEXICHHUH rpakaanckux | 1 10,1 - 4 0,2 6 HucpmenHas pabora
00BEKTOB M MaMSITHUKOB apPXUTEKTYPbI

6 Tema 6. MeTo bl UCTIBITAHUI CTPOUTEIIBHBIX 1 101 5 0.2 8 Pedepat
MaTepHaJoB Ha IPUOOCTOUKOCTD ' ’

7 Tema 7. MeTobl 3alIUTHl MATEPUAIIOB OT Pedepat
OMOMOBPEKICHUN MUKPOOPTraHU3MaMu, UX 1 12,1 - 4 0,1 8 ITucemennas pabora
KJaccuukanms.

8 Tema 8. buokoppo3ust CTpOUTEIBHBIX Pedepar
MaTepuaoB (COCTOSHUE BOIIPOCA U MMYTH 1 10,1 - 2 0,1 8
pelieHust)

4.2 Tl;ian BHeayIMTOPHO# CaMOCTOAITEILHOMH Pa00ThHI 00y4aI0OIUXCS MO0 TUCIIHILTTHHE
CaMocTosiTenpHas paboTa 00yJaroIMXCsl Y4eOHO-MeTOuIecKOoe
HasBanue paszgena, Onenouynoe .
Cemectp o Cpoku TpynoeMKoCTb obecrieyeHrne caMOCTOSATENFHON
TEMBI Bun camocTtosTensHOl paboThI CpPEaCTBO
BBINTOJTHEHHA (uac.) paboThI
Tema 1. Hanwucanue pedepatos no remam: Joknan Pexom. ymT-pa (cMm. 1.V .a):
buonoBpexaeHue Kak |«DKOJIOTMYECKHE AHAIOTW  OWOMOBPEKACHUH H  HX Pepepar [0 1.2

1 ; . b 6 Bazpr  maHHBIX,  HWH(POPMAIMOHHO-

9KOJIOTO UCIIOJIb30BAHUE B MIOUCKAX CPEJICTB 3AlHTHI»; HeJl. CMpaBOYNBIE M TOMCKOBHIE CHCTEMb

TEXHOJIOTHYECKast
pobiieMa

«OKOHOMHUYECKUH yIIepO OT MUKPOOHBIX MOBPEXKICHHUI.
«PoJb y4aCTHUKOB M IAPTHEPOB B OMOTIOBPEKICHHUSIX).

(cMm. pa3gen 5).
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CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Y4e0HO-METOINYECKOE

HazBanwue paznena, OnenouHoe .
Cemectp . Cpoku TpynoeMKoCTh obecrieyeHrne caMOCTOSATENLHON
TEMBI Buy camocTosiTenbHON paboThI CpeICTBO
BBITONTHEHHS (uac.) paboThI
Tema 2. CaMOCTOATEIbHOE HM3YYCHHE TEOPETHYECKOr0 Marepuajia Pedepar Pekom. mut-pa (eM. 1.V a):
OcHOBHbIE 10 BOIIPOCAM: uckmennas |OcH- 1, non. 2, 3.
Bazpl  maHHBIX,  HMH(OPMALMOHHO-
OMOAECTPYKTOPHI 1. DOkxonorusi rpuOOB, BBI3BIBAIOMIUX OHONECTPYKLHUIO pabora CTIABOUHBIC W TIOHCKOBBIC CHCTEMbI
CTPOUTENBHBIX Pa3IMYHBIX MAaTEPHUAJIOB. (em. paszen 5).
MaTepHaoB 2. buonornyeckre 0COOEHHOCTH I'PHOOB,
BBI3BIBAIOIINX OMOTIOBPEKICHHS.
1 Pabora BeIIONHSCTCS B MUCEMEHHOU (hopMme. 4 uen 8
Hanwcanue pedeparos 1o temam: '
1. MukpoMHILIETHI - OCHOBHBIE BO30YTUTEIH
MHKPOOHBIX TTOBPEKICHNH MPOMBIIIIICHHBIX
MaTepHaJIOB U U3JEIUI.
2.Meronsl UACHTH(PHUKALIUH rpuboB, OakTepui,
BBI3BIBAIOIINX OMOAECTPYKIIMIO MAaTepHajoB, 3AaHUH H
COOPYKEHUI
Tema 3. CaMocCTOsITEeIPHOE H3YyUYCHHE TEOPETUUYECKOTr0 MaTrepualia Pedepar Pexom. mut-pa (eM. 1.V a):
Marepuanst u 0 BOIIPOCY: IMucbMennas |OcH- 1, zon. 1.
ba3bel  maHHBIX,  HMHGOPMAIUOHHO-
U31enus, 1. VBnopa:spymeHHe JPEBECUHBI, OyMaru, TeKCTUIILHBIX pabora CTIPABOUNEIE M TOMCKOBBIE CHCTEMB!
HOBpEXIaeMble U3JIeNNH. (cM. pazen 5).
MHUKpOOpraHu3MamMu. |2. MukpoOHoe pa3pyleHre TOPUCTHIX MaTePHAaJIOB.
MexaHn3Mbl Pabota BbIOMHSIETCS B TUCBMEHHON (hOpMe.
pa3pymeHus Harnmmcanue pedeparo o remam:
1 MaTepuaioB. 1.ITnacTuku, 3ammTa OT OMOTIOBPEKICHUH. 6 Hex 8

2.Pe3unsbl, 3aMTa OT MUKPOOHOJIIOTHUECKUX TTOBPEKICHHIH

PE3HH.
3.JlakokpacouHble TIOKPBITHS, 3a11UTa oT
OMOTIOBPEXK ICHHIIA.
4. TomnuBa ® CMa30uHbIE MaTepHasbl, 3alldTa OT
OHMOTOBPEXKICHUH.
5.MeTtaiuiet " METAJUIOKOHCTPYKIINH, 3alura OT

OMOITOBPEXKICHUH.
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CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Y4e0HO-METOINYECKOE

HazBanwue paznena, OnenouHoe .
Cemectp . Cpoku TpymoeMKoCTh obecrieyeHrne caMOCTOSATENLHON
TEMBI Bua caMocToATensHOM paboThI CpPEJICTBO
BBITONTHEHHS (uac.) paboThI
Tewma 4. CaMocTOsATeNIbHOE HM3YYCHHE TEOPETHUYECKOTO MaTepHania Pedepar Pekom. mut-pa (eM. 1.V a):
3arpsi3HeHMe O BOTIPOCY: IMucbmennas |08 1,2
o B 6 Bbazbl JaHHBIX, I/IH(bopMaHI/IOHHO'
MTOMEIIICHHUH HOTIOBPEIKICHUE U 3/10pOBLE YENOBEKa. pabora CTIpABOUNBIC M TOMCKOBBIC CHCTOMBI
OuomnoBpexaaron-mMu |PaboTa BBITIOTHACTCS B MUCBMEHHOHN (opMe. (em. paszen 5).
1 rpudamu — Harmmcanne pedepatoB 1Mo remam: 8 He 8
BO3MOXHBIH HCTOUHUK |1.Buabl TpaBMaTH3Ma 1 3a00JICBaHUI YelOBeKa, A
3a00seBaHui CBSI3aHHBIX C OMOTIOBPEIKICHUEM 3JIaHUM.
YeloBeKa 2.MUKpOCKOITIECKHEe TPUOBI — BO30YIUTEIH
MHUKO30B ¥ MUKOTEHHOM aJIepruu.
Tema 5. CaMocCTOsITEeIbHOE HM3YyUYECHHE TEOPETHUECKOTO MaTrepHalia Pedepar Pexom. mut-pa (cM. 1.V a):
Mertos! IO BOIIPOCY: Iucbmennas |Oc8- 1 zom 1, 2.

6 1M 6 6 6 6 baspr  maHHBIX, HMH(OPMAMOHHO-
muKpobuonornyeckux \1.Meroxsr - or6opa  Mpod i MUKPOOHONIOTHHECKOTO pabora CTIpABOUNEIE M TOMCKOBBIE CHCTEME!
HCCIICOBAHUN uccienoBanus (AepeBsHHBIE KOHCTPYKLHMU, KUPIUYHEIE, (cM. paszen 5).

OMOTIOBPEIKICHUI KaMEHHBIC KIIaJIKH, ITYKaTypPHO-OTACIOYHbBIC PACTBOPHI).
TPaXTaHCKUX 2.Metos! uaeHTuGUKAIUU TpHOOB, OaKTEpUH,
00BEKTOB U BBI3BIBAIOIINX OHMOJIECTPYKIIHIO MaTEPHAJIOB, 3JaHUH 1
MaMsTHUKOB COOPYKEHHUII.
1 py . 10 He. 6
APXUTEKTYPBI PaboTa BbINONHACTCS B MUCHMEHHOM (hopMme.

Hanmcanwue pedepatoB 1o remam:

1.Posib cOOOIIECTB MUKPOMHUIIETOB B
OHMOTOBPEKICHHUSIX MTOPUCTHIX CTPOUTETHHBIX
MaTepHasoB.

2.MeToapI MUKOJIOTHYECKHX HCCIEIOBaHUI
MOBPEKAEHHON IPEBECHHBI B JICPEBIHHBIX
KOHCTPYKITHSIX.
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CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Y4e0HO-METOINYECKOE

HazBanwue paznena, OnenouHoe .
Cemectp . Cpoku TpymoeMKoCTh obecrieyeHrne caMOCTOSATENLHON
TEMBI Bua caMocToATensHOM paboThI CpPEJICTBO
BBITONTHEHHS (uac.) paboThI
Tema 6. MeTomabt CaMocCTosITENNbHOE H3y4YeHHE TEOPETHUECKOro Marepuaia IMuceMennas |Pexom. mmr-pa (em. m.V.a):
UCIIBITAHUIA 0 TEME: pabora Oca. 1,2 non. 2
C 6 o Bbazbl JaHHBIX, HH(bOpMaHI/IOHHO'
1 CTPOMTENTbHBIX TAHJAPTBL 1O METOJaM 1a0OpaTOPHBIX HCHBITAHUH Ha| |, Hex 8 CMpABOWMbIC 1 TOHCKOBBIE CHCTEMBI
MaTepHajoB Ha rpUOOCTONKOCTD. (oM. paszen 5).
TpUOOCTONKOCTH IIncemennas pabora.
Tema 7. MeTo b CaMOCTOSTEIIBHOE HM3y4YeHHE TEOPETUYSCKOr0 Marepuaia Pedepar Pexom. mut-pa (cM. 1.V a):
3aIMTHl MATEPHAJTIOB |TI0 BOIIPOCAM: IMucemennas |OcH- 1 zon. 1.

6 o 1 P 6 o 6 6 o 6 Bazsr JaHHBIX, I/IH(bOpMaLII/IOHHO-
ot ouonoBpexeHnit | 1.PexoMennanuu mo OHOIMIHON 00paboTKe MOBEPXHOCTEH pabora CTIpABOHNEIE M TOMCKOBBIE CHCTEMB!
MHUKPOOPraHU3MAaMH, |U3 KUPIIUYA U JEpPEBA PA3IMYHBIMU IIpernapaTaMu. (cM. paszen 5).

UX KlaccHu(HUKanus. 2.OCHOBHEBIE METO/IbI 3AIUTEI MaTepHuaIoB oT
1 OMOTIOBPEXKACHUSI MUKPOOPTaHHU3MaMHU 14 Hexn 8
Pabora BeINONIHSAETCS B MUCbMEHHOMU (hopMe. ’
Hanucanue pedepatoB o Temam:
1.Knaccudukammus  OHOIMIOB IO  HAa3HAYCHHIO U
XUMHUYECKOMY CTPOCHHIO.
2.Metosl HCTIBITAHUSI OHOIMTHOMN AKTHBHOCTH
XUMHUYECKHUX COCJIMHCHHH.
Tema 8. buokoppo3usi|CaMoCTOSTEIbHOS HM3YYCHHE TEOPETHYECKOr0 MaTepualia Pedepar Pexom. ymut-pa (eM. 1.V a):
CTPOUTEIIBHBIX 10 BOIIpOCaM: CutyalnmoHHble Ocn. 1, 2.
M 6 Bazsr JaHHBbIX, I/IH(bOpMaI_II/IOHHO-
MaTepHaIoB epONPUATHA  TI0  TPEJIOTBPAILEHNIO  GHOKOPPO3MH 1 3aa9u CTIPABOUNEIE M TOMCKOBBIE CHCTEMB!
(cocrostHMe BOTIPOCa U [METOABI OOPHOBI C HEl (oM. paszien 5).
1 MyTH PELIeHHUS) [Mpobnema OuonoBpexaeHNH 3n1aHMi B T. IpKyTCKe. 16 uen. 8

MepornpusTys 1o MPeI0TBPAICHNI0 OHOKOPPO3UH U
METOABI OOPBHOBI C HEH.

Pabota BeIMIOTHSETCS B TUCEMEHHOM (hopMme.
Penienne cuTyallMoHHBIX 3a/1a4.

OO0t 00beM CaMOCTOSTEITLHOW PabOTHI TTO JTUCITUIUINHE (Jac) — 60

M3 HuX 00BEM CaMOCTOSTEIbHOMI paGOTLI C HCIOJIB30BAHUCM JJICKTPOHHOTI'O 06yquI/1;1 )51

JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TeXHOJIOTHH (Jac) — 10
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4.3 ConeprxaHue y4eOHOTr0 MaTepuaja

Tema 1. buonoBpexkaeHue Kak 3K0JI0r0-TeXHOJIOrn4ecKasi npoodJema.

OcHOBHBIE 3aKOHOMEPHOCTH B BO3HHUKHOBEHHH OWOMOBpexIeHUH. Pomb 3Koy0TO0-
reorpapuueckux, MOMyasuOHHO-OMOIEHOTUYECKUX (PAKTOPOB B BO3HUKHOBEHUH U Pa3BUTUU
ounomnoBpexaaromniero nporecca. ConuaabHO-IKOHOMUYECKHE (PAKTOPBI. DKOHOMUYECKHH yIepO
OT MUKPOOHBIX MOBPEXKACHUM. POsb yUacTHUKOB U MapTHEPOB B OMOMOBPEKACHUSIX.

DKOJIOTHYECKHN aHaJIOTU 6I/IOHOBpe)KIIeHI/II>'I U HUX HCIOJB30BAHUC B IIOHMCKaxX CpCIACTB
3aIIUTHIL.

Tema 2. OcHOBHBbIE 0HOJECTPYKTOPHI CTPOUTEIbHBIX MATEPHAJIOB.

baktepun — wuctouHuku OuomnoBpexaeHud. CHcTeMaTHYeCKHe TPYIIbl OaKTepuid:
auToTpoHble  OakTepuu — BO30yauTeNd OMOMOBpEXIEHUH  (Ccynbdarpeaylupyromime,
THOHOBBIC, HUTPU(PHULIUPYIOIINE, KeJIe300aKTeprH); OpraHoTpodHBIE OAKTEPHH — BO30YIUTEIH
OMOTIOBPEIKICHUH.

MunenuanpHple  TpuOBI:  XapaKTEPUCTHKAa  BHJOBOTO  COCTaBa, Kiaccuukanus,
ocobeHHOCTH cTpoeHus. ['pubsl u okpyxatomas cpena. Hecmenudpuueckue camporpodsr —
rpubsl moudaru. Crenuduyaeckue canpoTpodbl (IEIUTF0I030pa3pyIIaAloNue, OHOACCTPYKTOPHI
toruuB).  Cykueccuu  BHUIOB.  OJKojoro-reorpaduueckass — crnenuuka, pacmpeeseHue
MHUKPOOPTaHU3MOB - OHMOJECTPYKTOPOB. brosorndeckne 0COOCHHOCTH TPUOOB, BBI3BIBAIOIINX
OHOMOBPEKICHHS. DKOIOTHYECKUE TPYIIBI TPUOOB.

Tema 3. Marepuajbl U uU31e/Iusi, NOBPekIaeMble MUKPOOPranusMamu. MexaHu3Mbl
pa3pylIeHHsl MaTEePHAJIOB.

Knaccupukanuss ~ OMONOTMYECKUX — MOBPEXKIEHUM  MaTepualioB M TOBApoOB IO
MOp(}OIOrMUecKUM MPU3HAKaM U U3MEHEHHUIO CBOMCTB.

ArpeccruBHbIE META0OJIUTHl MUKPOOPTaHM3MOB. MeXaHM3Mbl DPa3pyIIEHHs MaTepHaIoB
Pa3IUYHBIX BUIOB OPraHUYECKHUMH KUCJIOTaMH, HEOPraHMYECKUMH KHUCIOTaMU U (epMeHTamH,
00pa3yeMbIMH MUKPOOPraHM3MaMH-0HOAECTPYKTOPAMH.

buopaspymienne npeBecuHbl, Oymaru, TEKCTHIIBHBIX H3Aenuil. MukpoOHOE pa3pylieHue
HNOpUCTBIX MarepuanoB. IlmacTuku, 3amura oT OuomoBpexaeHH. Pe3uHbl, 3ammra oT
MUKpPOOHOJIOTUYECKUX TOBpPEXAEHUNH pe3uH. JlakokpacouHble MOKPBITHS, 3alluTa OT
6uonoBpexxaeHuil. TomaMBa U cMa30uHble MaTepUabl, 3alUTa OT OMOMOBpPEXIeHUH. MeTansl
Y METAJUIOKOHCTPYKLUH, 3aIIUTa OT OMOMOBPEKICHHM.

Tema 4. 3arpsizHeHue moMelleHHii OMONMOBPEXIAIUMHU T'PUOAMU — BO3MOKHBII
HCTOYHHK 3200/IeBAHUI Ye/I0BeKA.

Brnusiane OuonoBpexIeHUd Ha 310pOBhE YeloBeKa. Buapl TpaBMaTu3Ma W 3a00J€BaHUM
YeNIOBEeKa, CBI3aHHBIX C OMOTIOBPEKICHUEM 3aHUIA.

Mukpockonuueckue rpuobl — BO30yIUTETH MUKO30B 1 MUKOTC€HHOU aJUIEPTHH.

Tema S. Meroabl MHKPOOMOJIOTHYECKMX HMCCIEAOBAHUN  OMONOBpEKACHHUN
IrPaKIAHCKUX 00bEKTOB H NIAMATHHKOB apPXHUTEKTYPBbI.

MeTtop1 00HApYKEHUST MUKPOOPTaHU3MOB B TIOBPEXKIEHHOM MaTepHale.

Metonsl otGopa mpod aiId MHUKPOOMOJIOIMYECKOIO HCCIEIOBaHUS  (JEepeBsIHHbIC
KOHCTPYKIUU, KHPIIUYHbIE, KAMEHHBIE KJIA/IKH, IITYKaTYPHO-OT/I€JIOYHbIE PACTBOPHI).

Mertoab!l uaeHTHGUKAIUN TPUOOB, OaKTEPHii, BHI3BIBAIONINX OMOJECTPYKIIMIO MAaTepHAIIOB,
3IaHUN U COOPYKEHHIA.

buonectpykuust marepuanioB rpubamu. MHUKPOCKONHMYECKHA aHAU3 CyXHMX OOpasloB.
BreinepxuBanue o0Opaszna cyOcTpara TpH  BBICOKOM BiakHOCTH. OmpenenceHue TUTpa
KHU3HECTIOCOOHBIX KOHUAMN B cyOcTpaTe U3 MecT OnoaecTpykuuu. CeluMEeHTAMOHHBIA METOT
UCCIIEIOBaHMsI BO3/lyXa Ha HAJIM4YUE calpOUTHBIX MUKPOOPTaHU3MOB.
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Tema 6. MeTobl HCILITAHUI CTPOUTEIBHBIX MATEPHAJIOB HA IPUOOCTOMKOCTb.

CrangapTsl 110 MeTOAaM Ja00PATOPHBIX UCIBITAHUN Ha TPUOOCTONKOCTD.
HopMaTuBHO-TEXHUYECKHE JOKYMEHTBI, TO3BOJIIOIINE OLEHUTh YCTOWYHUBOCTH Pa3IMYHBIX
MaTepuasoB U TOBApOB K rpudam (rpubocToiikocTs). Marepuanbl HeMeTauInuecKue U U3eus ¢
ux npumerenuem (I'OCT 9.053-75). Matepuaibl noniumepubie U ux komnoneHTs! ('OCT 9.049-
91).

I'pubbl, pekoMeHIyeMble B  aHAIM3HPYIOUIMX CTaHAapTax (BUAOBOM  COCTaB,
xapaktepucTika). CrnocoObl 3apaykeHusi, IpUMEHsiEeMbIe B CTaHAapTaXx.

Onenka rpubocToiiKOoCTH  (BH3yaqbHO B  Oaylax MO  IIKaje, MPOBEICHUE
WHCTPYMEHTAJIBHOM OIEHKM IO HW3MEHEHHUI0 (PU3UKO-TEXHUYECKUX U OKCIUTyaTallMOHHBIX
CBOWCTB HCCJIETyEMbIX OOBEKTOB).

Coznanue u pa3pab0OTKa HOBBIX METOJIOB CTIBITAHUI HAa IPUOOCTONKOCTD.

CrannapTu3upoBaHHbIE JTAOOPATOPHBIE METOJbl HCIBITAHUI MaTepHaIOB U TOBAapOB Ha
rpubOCTONKOCTh (IO cTpaHaMm, OOBEKTaM HCCIEeIOBAHUM, YCIOBUSAM 3apa)KCHHsI, YCIOBUSIM
OKCIIOHUPOBAHMS, TEMIIEPAType, OTHOCUTEIBHOW BIQKHOCTH B NPOIECHTaX, BPEMEHU
9KCIIOHUPOBAHUS B CYTKAaX, OLIEHKE MOJYYEHHBIX PE3yIbTaTOB).

Tema 7. MeToabl 3alIIUTHI MATEPHAJIOB OT OMONOBPEXKIEHN, X KjIacCH(PUKAIMS.

OcCHOBHBIE METOJIBI 3alIUTHl MATEPHAIIOB OT OHOMOBPEKACHHUS MHKPOOPTaHU3MaMHU.
BpeMeHHble METOABI 3aIIUTBl  OT OWOMOBPEKICHUH: MNPOQPUIAKTHYECKUE, (HU3UUYECKHE,
Ouosiornueckue. JlauTenbHBIE METOABI 3alIUThl OT OWOMOBPEKICHUN: MPOPUIAKTUUECKUE,
XUMUYECKHE, KOHCTPYKTHUBHBIE.

buoruapl — cpeacrtBa 3amuThl OT OumomoBpexaeHUi. Kiaccudukamus OUONHIOB:
GbyHTUIUABI, OaKTEPULIUIbl, WHCEKTULIMIbI, aBUIIUJBI, POJCHTUIUABI U UX XapaKTePUCTHUKA.
Mexanu3m neicTBHsI OMOIUMIOB Ha MUKPOMUIIETHI-OMOIECTPYKTOPBI. MeToAbl HCCIIeIOBAHUS
ouonuaoB. TpeGoBaHusl, MPEABIBIsIEMbIE K OHOIIHIAM.

Tema 8. BHOKOpPpPO3MSI CTPOMTEJBHBIX MATEPHATIOB (COCTOSIHME BONPOCA W NYTH
peleHus).

[Ipobnema OuomnoBpexaenuil 3manuit B r. Hpkyrcke. Llenm u MeTonsl HMHKEHEPHO-
Ouonormueckux obOcimenoBaHuil. Metoael  orOopa Tpod AN MHUKPOOMOJIOIMYECKOTO
UCCIIEIOBaHMs (I€pEeBSIHHbIE KOHCTPYKLIMM, KHPIHUYHBIE, KaMEHHBbIe KJIAJIK{, IITYKaTypHO-
OTJIEJIOYHBIE PACTBOPHI). MeponpHusaTHs MO MPEIOTBPALLEHUI0 OMOKOPPO3UU U METOIbI OOPHOBI €
Heil. Pexkomennmanumu 1o OuouuaHOM o00paboTKe TMOBEPXHOCTEW U3 KUpIMYa M JepeBa
pa3IMYHbIMU NpenapaTamu.

4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHI M JIA0OPATOPHBIX padoT

Ne Ne HaumeHoBaHue TpyaoemkocTb OueHouHbIE DopmupyemMble
n/n | pa3aena CeMHUHAPOB, (uac.) cpeacTsa KOMIIeTEeHIIUH
U TeMbI NPAKTUYECKUX U Bcero | U3 Hux (MHIMKATOPBI)
Ja00paTOPHBIX 4acoB | MpaKTHYecKasi
padoT NMOAroTOBKA
1 2 3 4 5 6 7
1 | Temal | buonospexneHue Pedepar K-1
KaK dKO0JIOro- 2 MK rx 1
TEXHOJIOTUYECKas
npobiema
2 | Tema2 | OcHOBHbIC Pedepar IIK-1
OMOIECTPYKTOPHI 2 IIncemennas HIK rx 1
CTPOUTEIBHBIX pabota HIK k12
MaTepHaoB
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3 | Tema3 | Marepuaisl u Pedepar K-1
U3AEINs, IIucemennas HIK k1
MTOBPEIK1aeMbIe pabora UK k15
MHKpPOOpPTaHU3MaMH.

MexaHu3Mbl
pa3pylieHus
MaTepHaIOB.

4 | Tema4 | 3arps3HeHHC Pedepar K-1
IMOMEIICHUI IIucemennas HIK k1
OMOTIOBPEK TAFOTIIH- pabora UK k15
MU TprOaMu —

BO3MOXKHBIN
HCTOYHUK
3a00JIeBaHUI
yeJIoBeKa

5 | Tema 5. | Meroast Pedepat K-1
MUKPOOHOIIOTHYEC- ITncemennas HIK k1
KHX UCCIIENOBAHNN pabota YK 12
OHMOTIOBPEKICHUI
IPaXTaHCKUX
00BEKTOB U
MMAMATHHUKOB
APXUTCKTYPBI

6 Tema 6. | MeToabl HCIIBITAHAI ITncemennas IIK-1
CTPOUTENHHBIX pabota YK rr 1
MaTepualioB Ha HIK i 12
rpUOOCTOMKOCTD

7 | Tema 7. | Meronbl 3aIIUTHI Pedepar K-1
MaTepHuaioB OT ITncemennas HIK k1
OMOTIOBpEKICHUIA pabota HIK i 12
MUKPOOpPTraHU3MaMH,

WX KJIacCU(UKAIHs.

8 | Tema 8. | buoxopposus Pedepar K-1
CTPOUTEIBHBIX Curyanuon- MK k1
MaTepHaioB HEBIE 3aa91 WK i 12
(cocrostHHe Bompoca
Y TIyTH pEIIeHus)

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX Ha CAMOCTOSITEJIbHOE M3y4YeHHe
CTYACHTAMH B PAaMKaxX caMocTosATeJbHOoM padotsl (CPC)

Ne Tema 3aganue Dopmupyemas NAK
n/n KOMIIeTeHIIHsI
1. | Tema Hanucanwue pedepaTos o Temam: [IK-1 WK k1
buonospexneHne «IKOJIOTHYECKHUE aHajoru
KaK 9KOJIOTO- | OMOTIOBpEXACHUI u X
TEXHOJIOTHYECKAS HUCIIONB30BAHUE B IIOUCKAX CPEICTB
npoOiemMa 3aIUTHI»;
«OKOHOMHUYECKUN yiepo oT
MUKPOOHBIX TTOBPEKICHHIN».
«Ponb y4aCTHHKOB WM TIapTHEPOB B
OMOTIOBPEKICHUSIX .




13

Tema 2. OcnoBHble | CaMocTOsATEIIbHOE M3YUCHHC I1K-1 MK k1
6I/IOI[CCTp}7KTOpI)I TCOPETUICCKOTI'O MaTCpuraia Imo BOIpocam: Hﬂ[( JIK 1.2
CTPOMTEINILHBIX «JKonorusi TPUOOB, BBI3BIBAIOIIUX
MaTepuaoB OMOIECTPYKITHIO pasIuYHBIX

MaTEpUAIIOBY.

«buonornueckue 0COOEHHOCTH

rpu0O0B, BBI3BIBAIOIINX

OMOTIOBPEKICHUS».
Tema 3. Marepuansl | CamocTosTEIBHOE H3yUYCHHE IK-1 HIK x4
" n3enus, | TEOPETUYECKOro MaTepuana 1o Bompocy: HIK k12
MMOBPEXKAAEMbBIE 3. BHOpa3pymeHHe APCBCCUHEI,
MHUKPOOPraHU3MaMH. 6YMarI/I, TCKCTHUJIBbHBIX
MexaHu3MBbI 17631 (Su 17178
paspylIeHus 4. MuxkpoGHoe paspylieHue
MaTepHaJIoB. MTOPUCTHIX MAaTEPHUAJIOB.

Pa6OTa BBITIOJIHACTCA B HHCBMCHHOﬁ

(dhopme.
Tema 4. 3arpssaenue | CaMOCTOSITENbHOE H3YyUYCHHE IIK-1 HIK k1
MMOMEIEHUH TEOPETUYECKOI0 MaTepHualia o BOMIpPoCy: HIK i 12
ouomnoBpexaatommmu | 1. buonospexnenne u 3I0POBBE
rpubamu — | uenoBexka.
BO3MOJKHBIM MCTOUHHK | Pa0oTa BBINOTHAETCS B MHCHMEHHOM
3a0oseBaHUi thopme.
yeloBeKa

Tema 5. Meroas! | CamocTosTensHOE H3yUYCHHE IIK-1 HIIK x4
MHKPOOHMOJIOTUYECK | TEOPETHYECKOro MaTepHaa o BOmpocy: WK i 12
X  uccienoBaHuii | METOIbI otOopa mpo6 JUIST
OHOMOBPEK IEHHUIT MUKPOOHOJIOTHYECKOTO HUCCIEAOBAHUS
TpaXkJaHCKUX (I[epeBHHHBIe KOHCTPYKIIHHU,
00BEKTOR 1 | KAPIINYHBIE, KaMEHHBIC KJIagKH,

MaMSITHUKOB HITYKaTypHO-OTAEIOYHbIE PACTBOPHI).
APXUTEKTYpHI Mertoas! uaeHTUhUKAIIUU TPUOOB,
OaxkTepuil, BBI3BIBAIOIINX
OMOIECTPYKIUIO MaTepPUAJIOB, 3AaHUI
U COOPYKEHHM.
PaGora BeITONHICTCS B IHUCHBMEHHOMN
dhopme.

Tema 6. Merons! | CamocTosTeTpHOE H3yUYeHHE IK-1 MK k1
HCIIBITAHUH TEOPETUYECKOTO MaTepuana 10 TeMe HIK k12
CTPOUTEIBHBIX «CTaHgapTel M0 MeTojaM J1ab0paTOPHBIX
MaTepHaioB Ha | MCUBITaHUH Ha TPUOOCTOMKOCTEY.

TPHOOCTONKOCTD [Tucemennas pabota.

Tema 7. Metons! | CamocTosiTeNnbHOE M3y4eHUE [IK-1 HIIK g1

3alllUTHl MaTepualoB TCOPETUICCKOTO MaT€puaia o BOIpocam: HﬂR 7K 1.2

0T OHMONOBpEXKACHUN
MUKPOOPTaHU3MaMH,
WX KJaccCupUKaIHsI.

PexoMenmanuy mo OMOIIMIHON
00paboTKe TOBEPXHOCTEH W3
KUpIHYa u JepeBa
Pa3TUYHBIMU MpenapaTamMu.
OcHoBHBIC
MaTepuajioB  OT

METOAbI 3allIUThI
OMOTIOBPEKACHUS
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MUKpPOOpPraHu3MaMu
PaGota BbImONHAETCS B NHCHBMEHHOU
dhopwme.
8. Tema 8. | CaMmocrogTensHOE U3yUYCHHE IIK-1 UK 1
Buokopposus TEOPETUYECKOr0 MaTepuaa 1o BOIpocaMm: HIIK nxc 1.2
CTPOMTEIBHBIX Meponpuatuss 1O  IPeAOTBPALLECHUIO

OMOKOPPO3UH B METOBI OOPHOBI ¢ HEH
[Tpobema GuomoBpeKICHUN

31anui B r. MpkyTcke.

Mepornpusrus o

MIPEIOTBPALICHUIO OMOKOPPO3UU

1 METO/bI OOPHOBI C HEM.

PaGora BrImONMHSETCS B MHUCHMEHHOM

hopme.

MaTepHalioB
(cocrositHue Bompoca
U TIyTH PEIICHUS)

4.4. Meroauyeckue YKa3aHWsl 10 OPraHW3allu¥ CaMOCTOATEJbHON PadoThl
CTY/IEHTOB

CamocTosiTenbHast paboTa CTY/IEHTOB SIBISICTCSI COCTAaBHOM 4acThi0 y4eOHOrO IMmpoliecca u
UMEET LEeNbI0 3aKpelyIeHHe W YIIyOJIeHHWe TONYYeHHBIX 3HAHUA W HAaBBIKOB, IIOMCK U
NpUOOpEeTEeHNUE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHUE Y4YEOHBIX 3aJaHUN, MOJATOTOBKY K
NPECTOSIINM 3aHITHSAM, 3a4€TaM U IK3aMEHAM.

Jlyis opraHuzanuyd caMOCTOSATENbHONW paboThl MO AUCHUILTUHE «MHKPOOHOIOTHYECKHE
NOBPEXKJICHUS  TEXHOJOTHYECKUX  KOHCTPYKLIMK»  HCHOJB3YIOTCA  CleAylomme  (opMbl
CaMOCTOSITeNIbHOM y4eOHOM pabOThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [lon6op, nzyuenue, aHaIu3 peKOMEHIOBAaHHOM JIUTEPATYPHI.

- CaMocCTOSITEThHOE H3yYeHHE OTACITBHBIX TEM, BOIPOCOB, HE U3JI0KECHHBIX B JICKITHH.

- Hanncanue pedepatos.

- Permenne cutyanmoHHBIX 3a/1a4.

- [lonroroBka K sK3aMeHy.

Pegpepam — popma mucCbMEHHOH pabOTHI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTH MpH
OCBOCHMHU BapUaTHBHBIX (MpoduiIbHBIX) TucHMILIMH. [IpencTaBnser coboil kpaTkoe U3I0KEHUE
COJIEpXKaHUsl HAYYHBIX TPYAOB, JUTEPATYpPHI MO omnpeaeneHHon teme. O0beM pedepata MOKET
nocturath 15-20 crp.; BpeMms, OTBOAMMOE Ha €ro MOJATOTOBKY — OT 2 HeJeNb J0 Mecsiia.
[TonrotoBka pedepata mojapasyMeBaeT CaMOCTOSTEIbHOE H3YY€HHE CTYAEHTOM HECKOJIBKHX
JUTEPAaTypHBIX HMCTOYHUKOB (y4yeOHMKOB, MoOHOrpaduif, Hay4yHbIX cTaTed Hu T.JA.) MO
oTpesieNIEHHON TeMe, He paccMaTpUBaeMOi MOJPOOHO Ha JIEKIIMU, CUCTEeMaTH3aIMI0 MaTepuaa
U KpaTkoe ero usioxenue. Llenp Hamucanus pedepara — MPUBUTHE CTYICHTY HABBIKOB KPAaTKOTO
U JIJAKOHUYHOTO TpEJCTaBlIeHUs] COOpPAaHHBIX MaTepualioB U (aKTOB B COOTBETCTBHM C
TpeOOBaHUSMHU, IPEIBSIBIIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

CrpykTypa pedepaTa BKIIIOYAET:

- TurynbHBIM TUCT.

- Coznepxanue.

- Beenenue, rie kpatko Gpopmynupyercs mpobiema, 1eib U 3a1a4u pedepara.

- OcHOBHasl 4acTh PabOThl COCTOMT W3 HECKOJIBKHUX pa3JesioB, B KOTOPBIX M3JIaraeTcs
CyTbh TEMBI pedepara.

- 3aKII04YeHHE.

- CIMCOK UCTOJIb30BAHHOU JINTEPATYPHI.

IIpu odopmnennn pedepara cieayeT NPHUIEPKUBATHCI TEXHUYECKUX TpeOOBaHUH,
MPEABSIBISIEMBIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kpurepun onenuBanus pedepara:

- OueHka «OTJIMYHO» BBICTABISIETCS B TOM cllydae, e€clii B pedepare MOTHOCTHIO
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packpbiTa Te€Ma, MPOAHATM3UPOBAHO COBPEMEHHOE COCTOSHHE BOIpOca, MaTepuan H3JI0KEH
JIOTUYHO, TOCJIEIOBATEIbHO, MpUBEAeHO He MeHee 10 nuTepaTypHbIX HCTOYHUKOB (Cpeau
KOTOPBIX MpeoliasaeT JuTepaTypa 3a nocieanue S5 yer), pegepat ohopMieH B COOTBETCTBUU C
TEXHHUYECKUMHU TPEOOBAHMSIMH, MTPEIABSIBIIEMBIMH K TAKOTO POJa paboTam.

- O11eHKa «XOpOII0» — TeMa PacKphITa, IPUBEICHO JOCTATOYHOE KOJIMYECTBO MaTepuaa,
HO MPHU 3TOM MaTepUal B HEJOCTATOYHOW CTENEHU MPOAHAIU3UPOBAH aBTOPOM, o(opmileHUE
pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHUSIM.

- OneHka «yI0BJIETBOPUTEIBHO» — TEMA PacCKphITa MOBEPXHOCTHO, MaTepuas MPUBEACH
KaK MpocTasi KOHCTaTalusl (pakToB, HE MIPOAHATU3UPOBAH, B OPOPMIIEHUN UMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CIUCOK JIMTEPATYPhl COAECPKUT MEHEE 5 UCTOUYHUKOB.

- OneHka «Hey0BJIETBOPUTENBHO» — TEMa HE PAaCKPBITa, CKYJHBIH 00beM IMPUBEIEHHBIX
MaTepUaoB.

4.5. IlpumepHasi TeMAaTHKa KYPCOBbIX padoT (MPOEKTOB): HE TPEITyCMOTPEHBI
y4eOHBIM IJIAHOM.

V. YYEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
AACHUITIINHBI
a) mepeyeHb JUTEPaTypPhI
- OCHOBHAasI

1. buomnoBpexaeHue U 6MOKOPPO3Us CTPOUTENIBHBIX U IPOMBIIIICHHBIX MaTepHAaJIOB
[DnexkTpoHHbI pecypc] : HayuHoe u3nanue. - OBK. - Upkyrck : Bpems crpancTBui,
2013. - Pexxum nocrymna: Y3 "bubmanorex". - Heorpanny. loctyn

2. DKOJOTHYECKHN U TEXHUICCKHI MOHUTOPUHT OHOITOBPEKIAOIINX OOBEKTOB :
HayuyHoe n3nanue / b. H. Orapkos [u np.] ; Upkyrckuii roc. yH-T. - UpkyTtck : Bpems
cTpaHcTBul, 2012. - 94 c.

- IOTIOJTHUTEeIbHAs

1. buonoBpexaenus : yue0. mocodue /st cTya. ouoi. cren. By30B / B. JI. Mnbnuyes u
ap. ; lon pen. B. 1. Unbuuesa. - M. : Beicu. mik., 1987. - 352 c.

2. MukpoOHast OMOeCTPYKIINS CTPOUTEIBHBIX MaTEPHUAIIOB, 31aHUN B COOPYKEHUH :
Mmetoa. ykas. / b. H. Orapkos ; Upkyrtckuii roc. yH-T. - Upkyrck : U3n-so UT'Y,
2007. - 56 c.

3. Jlyrayckac A. 0. KaTamor MEKpOMHIIETOB - OMOJIECTPYKTOPOB TTOJIMMEPHBIX
Matepuanon: kataior / A. FO. JIyrayckac, A. . Muxynbeckene, /I. 1O. lllnsyxene ;
pea. M. B. l'opnenko. - M. : Hayka, 1987. - 340 c.

0) CIIMCOK ABTOPCKMX METOAMYeCKHX Pa3padoToK:

1. VuebHo-MeToaMUecKHue MaTepHaibl (JIEKIMU-TIPE3EHTAllMd MO TeMaM JUCIMILIHHBI,
3aJaHusl JIUISl  CAMOCTOSITENILHON  paboThl, CHUTYyal[MOHHBIC 3ajaud, Keic-3a1aun),
pasmeniennbie B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. Hayunas DOnekrponnas bubnuoreka http://www.e-library.ru

2. Nndopmanmonnas cuctema «EIuHOE OKHO JOCTyIa K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. 3BC «FOPAUT». Anpec noctyna: https://www.biblio-online.ru/

4. http://www.fptl.ru/biblioteka/biotehnologiya.html

5. http://mww.medbook.net.ru/010512.shtml

6. Coro3 00pa3oBaTeIbHBIX CalTOB - EcTecTBEeHHBIC HAYKH


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D0%B3%D0%B0%D1%83%D1%81%D0%BA%D0%B0%D1%81%2C%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B8%D0%BD%D0%B0%D1%81%20%D0%AE%D0%BE%D0%B7%D0%BE
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D0%B3%D0%B0%D1%83%D1%81%D0%BA%D0%B0%D1%81%2C%20%D0%90%D0%BB%D1%8C%D0%B1%D0%B8%D0%BD%D0%B0%D1%81%20%D0%AE%D0%BE%D0%B7%D0%BE
https://educa.isu.ru/
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7. http:/tusearch.blogspot.com - TIoMCK 3JEKTPOHHBIX KHHUT, IyOJUKAIMii, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

8. Google Scholar —ITorckoBas crcTema o0 HAyYHOM JIHTEpATYPE.

9. Science Research Portal - Haydnas mouckoBas cuCTeMa, OCYIICCTBISIOIIAS
MIOJTHOTEKCTOBBIM TOUCK B JKypHAJIaX MHOTHX KPYIHBIX HAYYHBIX H3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WUmer cratbu W AOKYMEHTHI B
OTKPBITHIX HaydyHBIX Oazax mauHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JNCHUIIJIMHBI
6.1. YueoHo-1a00paTOpHOE 000pY/A0BaAHHE:

Aymutopus  JUIsL  TPOBENEHHMsS  3aHATHHA  MPAKTHYECKOro  Tuma:  o0opyJoBaHa
crenuanu3upoBaHHon (yueOHoi) mebenpto Ha 10 MOCamOYHBIX MECT; TEXHUYECKUMU
CpeAcTBaMU OOYYEeHHs, CIY)KAIIUMHU IS TIpEACTaBJICHUs ydeOHOW WHpopManuu Oo0JbIIoN
ayIUTOPUU MO JAUCHUIUIMHE «MUKpOOHONIOTHYECKHE TMOBPEXKICHHUS TEXHOJIOTHYECKHX
KOHCTpYKUUi»; Berpoennple Ookchl — 3 mT., mKad Ui XpaHEHUS MaTepuajoB IS
71ab0paTOPHBIX 3aHATUH, MUKpPOCKOIN OMHOKYIApHBIA Axiostar Plus Cart - 1 mT., MUKpOCKOIIBI
buomen 2Led — 10 mr., mukpockomnsl MBC-10 — 4 mit., BUHTOBO# OKynsip-mukpomerp MOB 1-
15 — 1 wir., dhazoBo-koHTpacTHOE YCTPOHCTBO KD-4 — 4 mT., TEeMHONONBHBIN KOHAEHCOp — 6 IIT.,
kamepsol ['opsieBa-Toma — 8 mT., 6akTepunuaHbie JaMnsl — 5 mrt., Tepmoctar TC-1/80 CITY — 2
mr., oJekTporiuta HoBo-BsATka; yueOHO-HArIsgHBIMU TOCOOHUSIMH, OOECIeUNBaIOIIUMU
TEMAaTUYECKHE WUTIOCTPAlMK 10 JAUCHUIUIMHE «MHKpOOHOIOTHYECKHE  TIOBPEKICHUS
TEXHOJOTHYECKUX KOHCTPYKIIUII»: MPE3EHTALMH 10 KaXKI0M TeMe IPOrpPaMMBL..

Komnelotepuslii  kiacc (yuyeOHast ayauTopusi) JUlsl TPYNIOBBIX M HHAWBUIYAJIbHBIX
KOHCYJIbTAllMi, TEKYyLIero KOHTPOJs M TMPOMEXYTOUHOW aTTecTallud, OpraHu3aluu
CaMOCTOSITENIbHON paboThI: ayauTOpHs 000pyAOBaHa CIeIMaTu3upOBaHHON (yueOHOiT) Mebenbio
Ha 20 mOCaJo4YHBIX MECT, JOCKOM MenoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
0o0ydeHust: cuctemMHsbIii 6510k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIi 6J10K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 6mok PentiumD 3.0GHz,
Mouutop Samsung 740N — 3 wT.; MmoHoONOK IRU T2105P — 2 mit.; cuctemusiii 6510k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 wr.; cucremusni 6ok Pentium G3250, monutop Samsung T200 HD — 1 mr.;
cucteMHblit 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemHusli 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; npoektop BenQ MX503; sxpan ScreenVtdiaEcot.
C HeorpaHW4eHHBIM JOCTYNOM K ceTH MHTepHeT u obecredeHueM J0CTyna B 3JIEKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BATENHHYIO CPEly OPraHU3aINH.

[Tomemenue ans  XpaHeHHs U NPOQUIAKTUYECKOTO  OOCIY)XKHMBaHUS  y4yeOHOTro
000pyIOBaHus: ayauTOpusi 00OpyAOBaHA CIEIHATIM3UPOBAHHOW MeOenpi0 Ha 3 TMOCaJOYHBIX
Mmecta;  mKadbl Ui XpaHeHWs ~ JlabopaTopHoro  oOopyAoBaHMS ~ — 2 T,
mkad s omexasl — 1 mT., BcTpoeHHBIM Ookc, Tepmoctar TCO-1/80, XOMOaUIBHUK
«Ammepony, 6akrepunuaHas gammna — 1 mr., HoyToyk Lenovo I1580, mpoextop BenQ MS521P.

6.2. [IporpamMHoe obecnevyeHue:
Kaspersky Endpoint Security ans 6usneca - Cranmaptheiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (Ha 75 ogHOBpeMeHHBIX oAKTIOUeHUH ) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).
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6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeICTBA:

VYyebHo-MeToANYECKHE MaTepuanbl (JICKIUU-TIPE3CHTAMU 10 TeMaM JIUCIUIUIMHBL,
3aJIaHusl I CaMOCTOSITEIbHOM pabOThI, CUTYaIlMOHHBIC 3a7a4n), pa3MenieHnbie B DMIOC UT'Y -
https://educa.isu.ru.

Vil. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

Jis ocBOeHMsI IUCUMILIMHBL «MHUKPOOHONIOTHYECKHE MMOBPEXKICHHUS TEXHOJIOIMYECKHX
KOHCTPYKLUI» TPUMEHSIOTCS CIeIyIole 00pa3oBaTeIbHbIe TEXHOJIOTHH:

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE I10J] PYKOBOJCTBOM MpENo/aBaTes
B Yy4eOHOW ayIuTOpPHH, HAINPAaBICHHOE Ha YIIIyOJeHHE HAayYHO-TEOPETHYECKHX 3HAHUU W
OBJIQJICHUE OIPEJICJICHHBIMU METOAAMU CaMOCTOSTENbHOM paboThl, KOTOpoe (GOpMHpYET
NPaKTUYECKHE YMEHUS.

- Camocmosamenvnas paboma cmyoeHmog - UMEeT LEeJbI0 3aKpelyieHHe M yriayOlieHue
MOJTyYCHHBIX 3HAHWN W HABBIKOB, MIOMCK U MPHUOOpPETEHNE HOBBIX 3HAHUI, a TAK)KE BBITIOJTHEHUE
y4eOHBIX 3aJJaHUH, TOATOTOBKY K IPEACTOSIIUM 3aHATHUAM, 3aU4eTaM U 3K3aMEeHaM.

s opraHusanuM CcamMOCTOSITENIBHOM pPabdoThl MO AucUMILIMHE «MHKpoOHOIornyeckue
HOBPEXJCHUS TEXHOJOIMUECKUX KOHCTPYKLHUI»» HUCHONb3YIOTCS — cleayromue  (GpopMbl
CaMOCTOSITENIbHOM yueOHOM pabOThI:

[Ton6op, n3yyenue, aHanu3 peKOMEHI0BaHHOM! JINTEPaTyphI.

CamocTosTenbHOE U3YYCHUE OT/ACTBHBIX TEM.

Hanucanue pedepatos.

- Jlucmanyuonnvie  obpaszosamenvhvie  mexwonocuu.  Ilog — OUCTAaHIMOHHBIMU
00pa30BaTeIbHBIMU TEXHOJOIMSIMUA [TOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIUHU, Pealn3yemMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JTUCLUIUIMHBL MCIIONIB3YETCS UHMepHem-mexHoio2us. — CIoco0 AUCTaHIIMOHHON mepenadu
UHPOpPMALMK, OCHOBAaHHBIM Ha WCIOJB30BAHWU TJIOOATBHBIX M JIOKATBHBIX KOMITBIOTEPHBIX
cereil s obOecneueHUs JocTyna oOydamomuxcs K HH(MOPMALMOHHBIM 00pa3oBaTeIbHBIM
pecypcam u ans  (QOpPMHUPOBAaHUS  COBOKYITHOCTH METOAMYECKHX, OpPTaHW3alMOHHBIX,
TEXHUYECKUX U NPOTPaMMHBIX CPEJCTB pEANM3allMd W YIpPaBJIEHUS Y4YEOHBIM IPOLIECCOM
HE3aBHCHMO OT MECTa HaXOXKJeHus ero cyonektoB. Mcnonb3yercs OOpazoBaTeNbHbBIN MOPTA
UT'Y - educa.isu.ru.

VIIl. OHEHOYHBIE MATEPHUAJIBI JIJISA TEKYIIEI'O KOHTPOJISA A
IMPOMEXYTOUYHOM ATTECTALIUU

Ouenounvie mamepuanvt 011 6X00H020 KOHMPONA

B kadecTBe OIEHOUYHBIX CPEICTB IS BXOJHOTO KOHTPOJIS OIICHKH YPOBHS 3HAHWU
CTYJIEHTOB HCIIONb3yeTcsi cobecenoBanue. B mporecce cobeceqoBaHUs OLEHUBACTCS YPOBEHD
BJIQJICHUS 0a30BBIMU 3HAHHUSAMH, YMCHHUSIMH, HABBIKAMH, HEOOXOIUMBIMH JJTs Hadaiaa OOydeHUs,
OTIpe/IeIIIeTCs CTETIeHb BIaICHUS HOBBIM MaTEPHAJIOM JI0 Hayalla €ro U3y4eHHsI.

Ouyenounvle mamepuanvl mMeKyuiez0 KOHMPOJIA (GOPpMUPYIONICA 6 COOMEEMCHEUN C
JIHA ynusepcumema

B pamkax mgucrumumHbl «MHKPOOMOJOTHYECKUE IMOBPSKICHUS TEXHOJOTHISCKUX
KOHCTPYKIIUI» UCIIONIb3YIOTCS CeAyIOIHe GOpMbI TEKYIIIEr0 KOHTPOJIS

- pedepar;

- MUCbMEHHas paboTa;

- CHTYyallMOHHBIC 33]J1a9H;

- KOHTPOJIb CAMOCTOSITETTLHOU PabOTHI.

DoHJ OLICHOYHBIX CPEJICTB BKIIOYAET.

- IepevYeHb TeM pedeparos,

- BOTIPOCHI JIJIsl CAMOCTOSITEIIBHOTO U3yUCHUS,

- BOIIPOCHI [T DK3aMEHa,

- KPUTEPUH OIEHKH 3HAHUH CTYJICHTOB.



https://educa.isu.ru/
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Ha3znavenue OIICHOUYHBIX CpENCTB: BBIIBUTH CHOpMUPOBaHHOCTh KomrereHmmu [1K-1
(cM. pazgen IlI).
TemaTuka 3aJaHui 1151 CAMOCTOSITEIbHON PadOTHI

1. BuomnoBpexacHHs KaK IKOJIOTO-TeXHOJIOTHYecKas mpobiema.

2. DKOJIOrMYecKHe aHAJIOTU OMOIMOBPEKICHUM U UX UCIIOJIb30BAHKE B MTOMCKAX CPENICTB
3alUTHI.
Dkosorusi Tpud0B, BBI3BIBAIOIINX OMOAECTPYKIINIO PAa3IMYHBIX MATEPHAIIOB.
buonoBpexaeHue u 310pOBbE YEIOBEKA.
Martepuanbl 1 U3Aenus, IOBPEXKIaeMble MUKPOOPTaHU3MaMH.
CranaapTsl 1o MeTo1aM J1a00paTOPHBIX UCIIBITAHUN Ha TPUOOCTONKOCTB.
buonoruueckre 0coOOEHHOCTH TPUOOB, BBI3BIBAIOIINX OUOMOBPEKICHUS.

MexaHu3Mbl pa3pyLIeHUs] MaTEPUAIIOB PA3JIMYHBIX BUI0B OPraHUUECKUMH U

HEOpPraHMYECKUMHU KUCI0TaMu, pepMEHTaMu 00pa3yeMbIMU MUKPOOpraHU3MaMu-

OMOAECTPYKTOPAMHU.

9. Mertoas! uaeHTH(HUKAINU TPUOOB, OAKTEPHIA, BBI3BIBAIOIINX OHOJECTPYKIIUIO
MaTepHaJIoB, 3JaHUNA U COOPYKEHUH.

10. buonmas! — cpeAcTBa 3aIMTHL OT OMOMOBPEKICHUN.

O N O AW

11. MeTo1bl MUKOJIOTHYECKUX HUCCIICIOBAaHII OMOTIOBPEKICHUH IPaKIaHCKUX 0OBEKTOB U
MaMSTHUKOB apXUTEKTYPHI.

12. MeponpusTus 1o NpeI0TBPAIICHUI0 OMOKOPPO3UH U METO/IbI OOPHOBI C HEH.

13. PexoMeHnaruu 1mo OMOIMIHON 00paboTKe MOBEPXHOCTEH U3 KUPIUYA U JIepeBa
Pa3TUYHBIMU TIperapaTaMu.

14. OcHOBHBIC METO/IBI 3AIIUTHI MATEPHUATIOB OT OMOTIOBPEKICHUS MUKPOOPTaHU3MAMHU.

Tembl pedepaTos
1. Bwuasl TpaBMaTu3Ma U 3a00JI€BaHHH YeOBEKa, CBA3aHHBIX ¢ OMOMOBPEKICHUEM 31aHUH.
2. MUKpOMUIIETHI - OCHOBHBIE BO30OYIMTEIH MUKPOOHBIX MOBPEKICHUH MPOMBIIIICHHBIX
MaTepHaJIOB U U3CIIHN.

3. Co3nanue u pa3paboTKa HOBBIX METOJIOB MCIIBITAHWI HAa TPUOOCTOMKOCTB.

4. BcTpeyaeMOCTh MHKPOOPTaHM3MOB B OHMONMHMOTEYHBIX TOMEHICHHSIX W UX pOJb B
OuonoBpexKAeHUH OMbIMoTeYyHOTrO (PoHAA.

5. Hcnonb3oBanrue MUKPOOHBIX OMOJIECTPYKTOPOB JJIsi OMOETpaallii OTXO/I0B.

6. Pomp coOOLIECTB MMKPOMHLIETOB B OHOMOBPEXKIECHUSIX IOPUCTBIX CTPOUTEIBHBIX
MaTepHaloB.

7. Meronbl MUKOJOTHUECKUX HCCICOBAHUIA MOBPEXKICHHOW IPEBECHUHBI B JICPEBSIHHBIX
KOHCTPYKIUSX.

8. Kiaccudukanust OMomuI0B M0 Ha3HAYCHUIO U XUMHYECKOMY CTPOSHHUIO.

9. MerToabl UCIIBITAHUSA OMOIIMIHON AKTUBHOCTA XUMUYECKUX COEIUHEHHUIA.

10. Ilpobnema  OuomoBpexaeHuit 3manumii B 1. Hpkyrcke. Meponpustus 1o
MIPEIOTBPAIIEHUI0 OMOKOPPO3UH U METOBI OOPHOBI C HEM.

Ouenounvie mamepuanvl 071 RPOMENCYMOUHOU ammecmayuu

dopma MPOMEKYTOUHOU arrecTanul — Ik3amen. OC STOro TUNa JOJKHBI BBISBIATH
CTENEeHb OCBOCHHS TEOPETUYECKUX 3HAHUM Kak 0a3y Jisi pOpMUPOBAHUS KOMIIETEHIIUH, YMEHHS
WX TPUMEHATHh B CHUTYallUAX, MOJCITHPYIOIIHUX MPo(ecCHOHANBHYIO NeATeIhbHOCTh, a TaKXKe
chopmupoBarHocTh komneteHuu [1K-1, 3assnennoii B pazaene 1.

IIprMepHBIH CIMCOK BOMPOCOB K IK3aMEHY
1. Arentsl 1 00beKTH OHoNOBpeKAeHUH. [IpH3HaKy OMOMIOBpPEXKICHI MaTepHAaioB
2. OcHOBHBIE 3aKOHOMEPHOCTH BO3HHUKHOBEHHSI OMOIOBPEIKACHHH.



10.
11.
12.

13.
14.
15.
16.

17.
18.

19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
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[TpryrHa BO3SHUKHOBEHUS U ABOWCTBEHHAs PUPO/Ia OMOTIOBPEKACHUH.
DKOJIOrHYecKre aHaJIoryu OMOMOBPEXKIEHUH 1 X MCII0JIb30BaHUE B IOUCKAX CPEJICTB
3aIUTHI.

OcHOBHBIE 3aKOHOMEPHOCTH B BOSHUKHOBEHUU U 3aIUTE OT OMOMOBPEKACHUM.
Dkonoro-reorpadguueckre U NOMyIIIUOHHO-ONOIIEHOTHYECKHE (DaKTOPHI B
BO3HUKHOBEHUH U PA3BUTUU OMOMOBPEKIAIOLIETO poIiecca.

Bugpsl rpr0oB, BbI3bIBAIOLINX OUOMOBPEXKAECHUS U UX OMOJIOIHYECKHEe 0COOEHHOCTH.
Hecnenmuduyeckue carnporpodsi-OM0AeCTPYKTOPHI.

Criermuduueckue canpoTpodbI-On0IeCTPYKTOPHI.

buoskonornyeckre 0co0eHHOCTH rpUOOB, BBI3BIBAIOIINX OMOMOBPEKICHHS.
bakrepun — uCTOYHUKM OMOMOBPEKIACHNMN, BUIOBOI COCTaB.

®epMEeHThI 1 OpraHMYECKHUE KUCIOTHl MUKPOOPTaHU3MOB — UCTOYHUKU OMONIOBPEXKACHUN
IIPOMBIIIJIEHHBIX TOBAPOB.

Mertoabl uccienoBaHus OMOMOBPEXKIECHUIN CTPOUTEIBHBIX MAaTEPHAIOB U KOHCTPYKIUI.
Bbuouuasl — cpeacTsa 3amThl OT OMONOBPEKICHUH.

CrangapThl 10 METOZAM JJaOOPATOPHBIX UCIIBITAHUN HA TPUOOCTONKOCTD.
CranapTu3upoBaHHbIE JIAOOPATOPHBIE METO/IbI HCIIBITAHUN MaTepUaOB U U3/ENIUN Ha
IrpuOOCTONKOCTb.

buonectpykuus matepuanoB rpudamu.

Boigenenue rpuboB-610eCTPYKTOPOB U METO/Ibl MUKOJIOTUYECKUX UCCIIEI0OBAaHUI
MaTepuasoB.

JeiicTBue OMOLUI0B Ha IPUOBI-ONOIECTPYKTOPHI.

Matepuains! nonumepHbie U kommnoneHTtsl (COCT 9.049-91).

Matepuainsl HemeTauinueckue u u3nenus ¢ ux npumenernem (IOCT 9.053-75).
MeTo1pl HHKEHEPHO-OMOIOTUYECKUX UCCIIeI0BaHUN OMOMOBPEXKIEHUN TPakIaHCKUX
00BEKTOB M MAMATHUKOB apXUTEKTYPHI.

MeponpusTus 1o MpeaoTBpaLeHHI0 OMOKOPPO3UH U METOJIbI OOPHOBI ¢ HEH.
Knaccugukarus Ononoruueckux NoBpeXICHUH MaTepHaIoB U TOBAPOB.

3amura mIacTUKOB OT OMOTIOBPEKICHHI.

3amura pe3uH OT OMOTOBIIEKICHU.

3amuTa JJakOKpacOUHBIX MOKPBITHIA OT OMONOBPEKICHU.

3amyTa TOIUIMB U CMa304HBIX MaTepHajoB OT OMOMOBPEKIACHUH.

3amuTa METaJIIOB M METANIOKOHCTPYKITMI OT OMOTIOBPEIKICHUH.

3ammuTa OT OMOMOBPEXKACHUH IPEBECUHBI, BOJIOKOH U TKaHEH.

[ToBpexeHre MaTepuasIoB, BbI3bIBAEMbBIE IPUOAMH.
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32. Buokoppo3susi CTPOUTEIBHBIX MATEPHANIOB (COCTOSIHHE BOTIPOCA U IIyTH PELICHHS).

Paz TYHKIE

(n&fum%lff
/ﬂ/( //3//4‘/’ npodeccop B. H. Orapkos

V(nozmpyé/)

ct. npenoaasarens H. E. BykoBckas

IIporpamma coctaBiena B cootBercTBHH ¢ TpeboBanusmu @I'OC BO mno HanpapieHHIO
06.04.01 «buonorus» mpoGIIO MOArOTOBKH «MHUKPOOHOJIOIHS U BUPYCOJIOTHSY.

[Iporpamma paccMoTpeHa Ha 3aceianuu Kadeapbl MUKpOOHOTIOTHH

«10» despans 2023 r. :
Iporokon Ne 5 3aB. xadenpoit : % b. H. Orapxos

Hacmosuyas npoepamma, ne modicem 6Gblmb 80CHpOU3BEOEHA HU 6 Kakoll ghopme 6e3
npeosapumenbHO20 NUCbMEHI020 PA3PeULeHUs KAeOpbl-pazpabomyura npocpammbl.



