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|. Heanb u 3a1a4u TUCHUIJIMHBI:

Ileab: MO3HAKOMHUTH CTYIEHTOB C TEOPETHMYECKUMHM OCHOBAaMM OMOIOBPEXKICHHMH,
U3YYUTH SKOJIOTUYECKUN M TEXHUYECKHI MOHUTOPHHT OMOTIOBPEKIAIOIINX 0OBEKTOB.

3agaun:
- U3YYUTh HCTOYHHUKH ¢ YCIOBUSA BO3HUKHOBEHUS OWOMOBPESKICHUA PAa3TMYHBIX
MaTepHuaoB,
- 3HAKOMCTBO C METOJaMH MHKOJIOTHYCCKUX
IPaXTAHCKUX 00BEKTOB U MAMSITHUKOB apXUTEKTYPHI,
- 3HAKOMCTBO C METOJIJaMU M CPEJICTBAMHM 3AIUTHl MAaTEPUAIIOB, 3JaHUN U COOPYKEHUH OT
OMOMOBPEKICHUH.

HCCJICIOBAaHNN  OMOMOBPEKICHUIA

1. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas mucummimHa b1.B.JIB.1.1.13 «buomnoBpexneHus» OTHOCHTCS K YacTH,
dbopmMHpyeMoii yuaCTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHUI.

2.2. Jlns w3y4yeHUs AAaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS U
HaBbIKM, (OpMHUpPYEMble  IPEIIIECTBYIOIUMH  JUCLHMIUIMHAMU:  «MukpoOuonorus u
BHUpYCOJOTHA», «bnoxumusn», «botaHuka.

2.3. IlepeueHp MocCieAyOMMX y4eOHBIX AUCLUILINH, s KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHUSI U HaBBIKH, (popMUpyeMble NaHHOH y4eOHOH IMCHMIUIMHOW: MPaKTUKA MO MPOdUITIO
npodeCCHOHATIBHON JeSITeIbHOCTH (IIPOU3BOACTBEHHAs MPAKTHKA), MPEAJUINIOMHAs MIPaKTHKa,
B ToM unciie HUP u Beimonnenue BKP.

I1l.  TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA

JUCIHUIIVINHBI

[Ipouecc wm3ydyeHMs] AUCUMIUIMHBI HampaBieH Ha (HOPMHUPOBAHHE  CIEAYIOIIUX
komnereHIMi B coorBercTBUU ¢ PI'OC BO u OIl BO no janHOMYy HanpaBi€HHIO MOATOTOBKH
06.03.01 «buonorus», npopuis «bruonorus»:

[1IK-1: cnocoben wucnonb3oBaTh 0a30Bble TEOPETHUECKUE 3HAHUS O pa3zHOOOpas3uw,
CTPYKTYpHOM opraHu3anuy, (pyHKIHMOHUPOBAHUU OMOJIOTMYECKUX CHUCTEM U OCOOEHHOCTSX HX
B3aUMOJICUCTBUSA C OKPYIKAIOILEH CPELON.

[1K-3: crioco0eH oCyIIecTBIATh HAYYHO-UCCIIEI0BATEIBCKYIO AEATEIBHOCTD MO PEIICHHIO
(byHAaMEHTANBHBIX U MPUKIIAJHBIX 33124 B 00JaCTH OMOJIOTUH U CMEXKHBIX JUCLUIUIMH.

HepequL NJIAHHPYEMBIX PE3yJbTaTOB Oﬁy‘-leHI/Iﬂ Mo AMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTUKCHUS KOMIIeTEeHII M

Komnerenuuu NHaukaTopbl KOMIETEHIUI PesyabTaThl 00yYeHHs
TIK-1 UK rx 11 3HaTh: BaXHEWILIME TPYIIIbI
Crnocoben ucnonb3oBaTh | Mcnomb3yer 3HaHUS 0 | MUKPOOPTaHU3MOB —
0a3oBbIe TEOPETHYECKUE | PA3HOOOpAa3Uu  OPraHW3MOB, | BO3OyauUTENEH
3HaHUST O  pa3HOOOpasuH, | UX CTPOEHHH, (PUZHUOJIOTHH, | OMONMOBPEXKICHUA;
CTPYKTYPHOW  OpraHH3alyH, | METaboIn3Me, reHeTHkKe, | Onosornyeckue 0coOeHHOCTH
(bYHKIIMOHUPOBAHUHT CHUCTEMaTHKe, »JKOJOIMH, a | MUKPOMHIIETOB M OakTepHii,
OMOJIOTHYECKHX  CHCTEM U | TaKXKe WX | BBI3BIBAOIINX
0COOEHHOCTSIX UX | OMOTEXHOJOTHYECKOM OMOMOBPEXKACHUS; OCHOBHBIE
B3aMMOJICICTBUS C | HOTEHUMaNe [Uisi peHIeHHs | 3aKOHOMEPHOCTHU B
OKpY’KaloIIen cpeaoi. POGUITBHBIX HAyYHO- | BOSHUKHOBCHUU U 3alUTE OT
HCCIIEIOBATENbCKUX U | OMOTMIOBPEXICHUI;
MIPOU3BOICTBEHHBIX 3aJ1au. YMmerb: UCTIOJIb30BaTh
TEOPETUYECKHEe 3HAHUS B
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o0mactd  OMOMOBPEXICHHIMA
JUISL pEIICHUsT SKOJIOTHYECKUX
npooiem.
Bnaners: TEPMHUHOJIOTUEH,
HCIIOJIb3yEMOM B
OMOTIOBPEKICHUH.
TIK-3 3HaTh: OO0I[MEe MEXaHU3MbI
Crocoben OCYIIECTBIISATh OMOIIOBpEXACHUH,  ydacTue
HAy4HO-UCCIIEI0BATEIBCKYIO pPa3IMYHBIX  OMOJIOTHYECKUX
JIEATEIbHOCTh [0  PELICHUIO UK k3.1 areHTOB B pa3BUTHH
byHIaMeHTaIbHBIX u | 3Haer MIEPCIICKTHBBI | MTPOILIECCOB OMOTIOBPEKICHUH.
MPUKJIAIHBIX 33/1a4 B 00JIACTH | MEXKIUCIUILTMHAPHBIX YMeTbh: MPUMEHATh OCHOBHBIC
OuoJiorun u CMEXKHEBIX | UCCIICIOBAHMI, OCHOBHEIC | METOJIUYCCKHUE MTOXO/IbI,
TUCIHAIIINH TIOHSATHS, UJIEU, IOCTIXKEHUS U | UCTIOJIb3yeMble MPU U3YUCHHUH
COBpPEMEHHBIC  HaIpaBJICHUs | OMOMOBPEKICHUM,
pa3BUTHUSA OMOJIOTHH, | BBI3BAHHBIX Pa3TUYHBIMH
OCHOBHEIC METOJIOJOTHYECKHE | OMoareHTaMu.
MOAXObI U METONBI pemieHus | Biaaers: HOPMATHBHOM
3a/1ad M0 TE€MAaTHUKE HAYYHBIX | JOKYMEHTalUeH 51
HCCIEI0BaHUN METOAUYECKUMU
PEKOMEHIalUsIMU 10
MIPEAOTBPAIIECHHUIO
OMOTIOBpEXKACHUI u

MeToaamMu O0pbLOBI ¢ HEl.




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM JUCHHUILIMHBLI COCTABJIAET 2 3a4YeTHBIX ¢IHHHUIbBI, 72 Yaca.
N3 HUX peanu3yeTcs ¢ UCTIOIb30BaHUEM JICKTPOHHOTO 00YUYCHHS U AUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH 8 4acoB.

®opMa NPOMEKYTOUYHOM ATTECTAUM: 3a4ET.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUI0B y‘leﬁl—[l)IX 3aHSATHIL M OTBEJEHHOI0 HA HUX KOJHYECTBA

AKaJCMHYCCKHUX YaCOB

Ne | Pazmes nucUILIMHBI/ TEMa - Buner yaeOHO paboThI, ®opMa TeKylIero
n/ 9| BKJIKOYAS CAMOCTOATEIIBHYIO paboTy 00yJarmuxcs, | KOHTPOJIsI
H = E MPAKTUYECKYIO TOATOTOBKY M TPYIAOEMKOCTh ycneBaemMocTu/
2 S (B yacax) dopma
o g NPOMEKYTOYHOMI
T 2| KonraktHas pabota npemnogaBarens ¢ =
= 2 aTrecTanuu
) oOy4armuMucs =
@ 2w ) (mo cemecTpam)
) & =
Q = x
i = s g5
3} Z 2 5| Jexuus Cemunap/ Kouncyabranus g
S | 5| EE IpakTuyeckoe, s 2
P Q 2 B JabdopaTopHoe S =
o R = = 3aHsaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 | Temal. Pedepar
BuonoBpekieHne Kak 3K0oJ0ruuecKas nmpoodiiema 8 6 2 2 - 2 Joxman
[TucbmenHas pabora
2 | Tema 2. Pedepar
['puOb1 1 6akTepuu — UICTOYHUKN OUOTIOBPEXKICHUN 8 8 4 2 - 2 Hoxman
[Tucrmennas pabora
Tema 3.
’ Martepuaibl U U3/IENusI, TIOBPEXKIAEMbIC Pegepar
P » 11OPD 8 | 10 4 4 - 2 Jloka
MHKPOOpraHu3MaMu. MexaHu3Mbl pa3pyLeHHs
MaTepUaIoB.




Tema 4. Pedepar
CraHmapTsl 110 METOaM JIA0OPAaTOPHBIX MCIIBITAHUN Ha 10 Jloxiaz
rpuOOCTONKOCTH IIncemennas pabora
Tema 5. Pedepar
MeToap! 3aUTH MAaTEPHAIOB OT OMOMOBPEKIACHUI Jloknaz
MHUKpOOpraHu3MaMu. bruonuasl — cpencTBa 3aluThl OT 10 [TucemenHast pabora
OMOTIOBPEK ICHHIIM.
Tema 6. Pedepar
MeTo151 MUKPOOHOJIOTHIECKHUX FCCIIeTOBAHIM Hoxnan
OUOMOBPEKICHUHN IPaKAAHCKUX 0OBEKTOB U ITAMATHUKOB 12 Otuer no
APXUTEKTYPBI 1a00paTopHOI
pabote
Tema 7. Buokoppo3ust CTpOUTENbHBIX MaTEPUAIIOB 6 TMuceMenHan paboTa

(cocTosiHHE BOMPOCA U MyTH PElIeHus).




4.2 Il;1aH BHeayIMTOPHOM CaAMOCTOATEJIbLHOM Pa00ThI 00y4aI0IMXCS 110 JUCHUIIIHHE

CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

T M- | OueHouHoe i
Cemectp | Hassanne pasnena, Temp! Bun camocrostensHON paboOThI Cpoxn plzii cII €JICTBO coccresette C6a oo
A p BBIIIOJIHCHUA p A pa OTHI
(uac.)
Tema 1. IlogroroBka K MPakTUYECKOMY 3aHITHIO C HCHOJIb30BAaHUEM Jlexumu-npeseHTanun (®UOC
BuonoBpexneHue kak KOHCIICKTA JICKIIUU M PEKOMEHYEMOM JTUTePaTypHhI. ULV - https://educa.isu.ru)
sKostornyeckas npobiema |Hamucats pedepaT o onHoO# U3 IpeyI0KEHHBIX TEM: Pedepar ba3pl nmaHHBIX, WH(OPMAIOHHO-
«bUOTIOBpeX)ACHHUA KaK HKOJIOTO-TEXHOJIOTHYECKass MpodiIemMay, oKIa CIPaBOYHbIC u TIOMCKOBBIE
8 «DKOHOMUYECKHH YIIep6 0T MUKPOOHBIX MOBPEkKICHHID, 2 Hen. 2 CHCTEMBI - CM. I1. V.B
MUCBMEHHAS  |por -pa (c V.a):
«bHOMOBPEKICHUE U 3JOPOBbE UEIIOBEKAY, KOM. JINT-pa (CM. II.V.a):
pabora OcH.1, 2, mom. 3
«CuHApOM OONBHOTO 37aHus» U (PAKTOPBI €T0 OTPEICIISIOINE). e £ AU
[ToaroToBUTH AOKNIAJ 10 TeMe pedepara U NPe3eHTAIHIO.
Tewma 2. IloaroToBka K NIPAKTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Pedepar Jlexuuu-nipe3eHTanuu ®unocC
I'pubbl 1 GakTepun — KOHCIIEKTA JICKIIMK M PEKOMEHTyEMOM JIATEPATYPBI. Joxmax  |UI'Y - https://educa.isu.ru)
HMCTOYHUKHU Hammucatp pedepat nmo ofHON U3 MPEUI0KEHHBIX TEM: [IiceMeHnas |Pashl JaHHBIX, MH()OPMAIMOHHO-
OnoIOBpeXICHNUIT «JlepeBopaspyatomue rpuObl 1 UX polib B OHOAECTPYKIIUI pa6ora CHpaBoO'HbIC 1 TIOMCKOBBIC
JICPEBSIHHBIX KOHCTPYKIIUiD», CHCTEMBI - CM. T1. V.B
N Pekom. mut-pa (cm. m.V.a):
«Opra"oTpodHble OakTepHuu - BO30yIUTEIH OHONIOBPEKACHUI, Oct. 1. 2. nom. 1
o H. 1, JOII.
«TroHOBBIE OaKTEPHUH - OCHOBHBIE BO30YIUTENN a3pOOHON ’
KOPpPO3UH METAILIOB, OETOHHBIX COOPYKEHHII»,
8 «Hurpudumupyronue 6akrepun - pa3pyuTeId METALIOB H 4, 6 men. 2

MOPUCTBIX CTPOUTEBLHBIX MATEPHAITIOB).
[ToAroTOBUTH TOKIA[ 10 TeMe pedepaTa U Mpe3eHTAIHIO.

CaMOCTOSITEIbHOE HW3YYEHHE TEOPETUYEeCKOro Marepuaja IIo
Bompocy: akTophbl, BIHAIOIIMNE HA KU3HEIACATEIHHOCTH
MHUKPOMHUIIETOB M OaKTepHil M MPOLECChl OMOMOBPEIKICHHI:
XUMHYECKHe (MUCTOYHHUKHM THUTAHUS, KUCIOTHOCTh CpEIbl) U
¢dusnyeckue (BIKHOCTh, TEMIIEPATYpa, OCBEIICHUE U JIp.).
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CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

Cemectp | Haspanue pasneina, Tembl Bun camocrostensHON paboThI Cpoxn Tprz)ﬂc(;iM- O;;:;‘;‘;gge coceneserme :g(l;’lTifTOﬂTeHBHOH
BBITIOJTHEHUS (uac.) p
Tema 3. Matepuaisl u IloaroroBka K MPakTUYECKOMY 3aHSATUIO C HCIOJb30BAHHEM Jlexuuu-npe3eHranun (BUOC
M3JIENHS, MOBPEXKAAEMBIE  |KOHCIIEKTA JIEKIIMK U PEKOMEH/LYEMOM JIUTEPATYPBI. Pedepar  |[UI'Y - https://educa.isu.ru)
MUKpPOOpPraHU3MaMH. Hanwucats pedepat o 0HO# U3 IPEATOKEHHBIX TEM: Jloknan Basbl nanHBIX, MH(bOPMAIMOHHO-
Mexanusmebl paspyiienus |«buopaspylieHne — OpeBeCHHBI,  CIOCOOBI  3alIUTHl  OT CIIPaBOYHBIC H ITOMCKOBBIC
MAaTEPUaOB. OHMOTIOBpEXKICHUT, CHCTEMSI - CM. I1. V.B
8 «MuKpOOHOE paspylieHHe TOpUCTBIX MarepuaioB W ux| 8, 10 men. 2 Pexom. ymt-pa (em. L.V 2):
samuTay, OcH. 1, gom.: 1,2
«ImacTukm, 3amuTa OT OMOTIOBPEIKACHUN,
«TomnmBa ®W  cMa3ouHble  MaTepHaibl,  3alluTa  OT
OHMOIOBPEKACHUI.
IToaroroBuTh HOKIAL 10 TeMe pedepara v NPe3ECHTALMIO.
Tema 4. CranmapThl 0 [ToaroroBka K MNPAKTHYECKOMY 3aHSTHIO C HCIOJIb30BAHHEM [Mucemennas  |Jlekuuu-npeseHTannu (OUOC
METO/IaM JTabOPaTOPHBIX  |KOHCIIEKTA JIEKIIMK U PEKOMEH/LYEMOM JIATEPATYPBI. pabora UT'Y - https://educa.isu.ru)
8 UCIIBITAHKUI HA CaMOCTOSITENTbHOE HM3YYCHHE TEOPETHYECKOr0 Marepuaia o 12 Basbl nanmbix, HHQOpMAIMOHHO-
o HEZl. 2
rpuOOCTOMKOCTh BOIIPOCY: «HopMaTUBHO-TEXHUYECKHE JIOKYMEHTBI, CIIPaBOYHBIC n ITOMCKOBBIC
MO3BOJISIIOIIME OLEHUTh YCTOMYMBOCTh PA3IMYHBIX MAaTEpUAJIOB CHCTEMBI - CM. I1. V.B
Y TOBapoB K rprbam (rpubOCTONKOCTH)» Pexom. mut-pa (em. m.V.a): ocH.1
Tema 5. IloaroToBka K NIPAKTUYECKOMY 3aHATHIO C MCIOJIb30BAHUEM Jlexuun-npe3eHranuu ®unocC
MeTop! 3aUThI KOHCIIEKTA JIEKIIMU ¥ PEKOMEH/TyEMOii JINTEPATYPBL. UT'Y - https://educa.isu.ru)
MaTepHaoB OT Hanwucats pedepar o ogHoi U3 NpeAnoKEeHHBIX TEM: Pedepar Basbl nanHbIX, MH(bOpMaIMOHHO-
OMOTIOBPEXKICHUH «OKOJIOTUYECKUE AaCIIEKThl MPUMEHEHUS OUOIMIIOB — CPEJICTB Jlokna CIIpaBOYHBIC u TIOUCKOBBIC
8 MUKPOOPTaHU3MAMH. 3aIIUTHI OT OMOTIOBPEXKISHUI, 14 nen. 2 TTrcEMeHHAS CHCTEMBI - CM. I1. V.B
Buonwmasr — cpecTra «Paspabotka 6uoraa YCM, pekoMeH Ay 0 OUOITUTHON aGoTa Pexom. mut-pa (em. m.V.a):
3alUThI OT 06pa60TI<e MIOBEPXHOCTEHN U3 KUpIIUYA U IEPEBaY. p Ocn.1, 2, pom. 1,3
OMOTIOBpEKICHUH.

HO,I[FOTOBI/ITI) JOKJIaJ IO TEME peq)epaTa U MPE3CHTALIUIO.
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CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y‘Ie6HO-MeTOIlI/I‘lCCKOC

Cemectp| Hasmamue paszzgena, TeMBI Byt camocToSTeTsHOM paGoTEl Cpox Tpx};ﬂc(;iM- OCI;Z};(;';:((;G obecrieueHne :g(l;ﬁfmmenwon
BBIINTIOJTHCHUS (qac.) p
Tema 6. MeToab! IloaroroBka K MNPakTUYECKOMY 3aHATHIO C HCIOJIb30BAHHEM Jlexumu-nipe3eHTann (BUOC
MHUKPOOHOJIOTHUECKUX KOHCIIEKTa JIEKIIMU ¥ PEKOMEHyeMOH JINTepaTyphl. TV - https://educa.isu.ru)
HCCIIEI0BAHUI } VeTHbIi onpoc ba3el nmaHHBIX, WH(OPMAIOHHO-
8 OMOTIOBPEXKICHUH CaMocCTOsITEeIPHOE H3YYCHHE TEOPETHYECKOro MaTepuaia Io 16 nen. 2 CIIpaBOYHBIC u TTIOMCKOBBIC
TpaXXTaHCKUX OOBEKTOB M |Bompocy: «MeToasl OOHapyXeHHS MHKPOOPTaHW3MOB B CHCTEMBI - CM. I1. VB
MaMATHUKOB apXUTEKTYPhl |OMOMOBPEKICHHOM MaTepUAIIC). Pexowm. smt-pa (cMm. 1.V a):
OcH.l, 2, nom. 2
Tema 7. Buokoppo3ust [ToaroroBka K MNpPaKTUYECKOMY 3aHATHIO C HCIOJIb30BaHUEM Jlexunu-npeseHTanmn B®UOC
CTPOUTENBHBIX MaTEPHUAJIOB [KOHCIIEKTA JICKIIMH U PEKOMEHyEeMOMH JIUTepaTyphbl. HUT'Y - https://educa.isu.ru)
(cocTosiHUE BOTIpOCA U TIYTH TS IR ba3el paHHBIX, WMHOOPMAIMOHHO-
8 pemieHus). CaMmocTosTeIbHOE H3YYCHHE TEOPETHUECKOro Marepuana Tmo| 18 Hen. 1 CIIpaBOYHBIC u [IOMCKOBBIC
Bonpocy: «[IpoOsemMa OHMONOBpEXKIEHWUH 31aHUN B T. pabora CHCTEMSI - CM. I1. V.B
HpKyTCKe». Pexom. mut-pa (cMm. .V.a):

Ocn.1, 2, [lomn. 1,2

OO6muit 00beM caMOCTOATEIBHOM PaboThl O AUCHHILTHHE (yac) — 14

N3 Hux o0beM camMOCTOATE/NBLHOH PpadoThbl € HMCHOJb30BAHMEM 3JIEKTPOHHOIO OOy4YeHUs] H
AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA (Yac) — 6
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4.3. Copep:xaHue yueOHOI0 MaTepuaJa

Tema 1. BnonoBpe:xxaeHne Kak 3K0J10ru4ecKas npooJema.

[lonatne o OuomnoBpexaeHMM U Jerpagauuu. buonoBpexaamomuil mpouecc U
OMONOBpEeXXIAOMIasi  CUTyauusi. ATEHTBI W OOBEKTbl  OHOMOBPEXKICHHHA.  DKOJIOTO-
reorpapuueckue, MOMyJIAUOHHO-OMOIIEHOTUYECKHE U COLMATbHO-KOHOMUYECKHE (DAKTOPBI.
OCHOBHBIE 3aKOHOMEPHOCTH B BO3HHUKHOBEHHUH OHOMOBPEKICHHNA. DKOJIOIMYECKHE AaCIEKTHI
OMOTIOBPEIKICHUH.

DKOHOMHUYECKHUH yimepO OT MHUKpOOHBIX MOBpEXIeHHH. BriusHue OuomoBpexIeHH Ha
3JI0pOBbE YEJIOBEKA.

Tema 2. I'pu0bl 1 0aKTEpPUN — HCTOYHUKHM OUONOBPEKIEHU.

@aKTopbl, BIUSIONIME HA KU3HEICATEIBHOCTh MHKPOMHIIETOB M OaKTEpUi M IPOIECCHI
OMONIOBPEKICHUN: XMMUYECKUE (MCTOYHUKH THTAHUS, KUCIOTHOCTH Cpelbl) M (U3NYCCKUE
(BIQXXHOCTB, TEMIIEpATypa, OCBELICHHUE U JIp.).

XapakTepuCTHUKa BHJOBOTO COCTaBa, KiIacCU(UKALUS MHKPOCKOITUYECKUX T'PUOOB.
Ocobennoctu crpoenus rpudoB. Ctpoenue rpubHON KieTku. CriocoObl pa3MHOKECHHS TPHOOB.
['puObI 1 okpyxatomias cpena. [lonoxxenue rpuboB B 3kocucTeMe. bronornyeckne 0coOeHHOCTH
IpruOOB, BHI3BIBAIOIINX OHOMTOBPEKICHHS.

XapakTepuCTHKa Pa3JIMYHBIX CUCTEMAaTHUYECKUX TPYII OAKTEPHIA: TUTOTPOPHBIE OAKTEPUH
— BO30yaHTENH OMOMOBPEkKACHUHN (Cynb(arpenryuupyronme, THOHOBbIE, HUTpU(UIIUpYOIIHE,
KEIe300aKTEPHH ).

Opranorpodubie 6aKTEpUU — BO3OYIUTEIIH OMOTIOBPEIKICHHIA.

Tema 3. MaTepuaJbl U H3/1e/IHfA, MOBPekKIaeMble MUKPOOPraHu3MaMu. MexaHU3MbI
pa3pylIeHnsi MAaTEPHAJIOB.

Knaccudpukanus  OuoMOrMYecKUX  MOBPEXKIEHUN  MaTepualoB U TOBapoB IO
MOP(}OTOrHUECKUM MTPU3HAKAM U U3MEHEHUIO CBOMCTB.

ArpeccuBHble METa0OJIUTHl MUKPOOPraHM3MOB. MexXaHH3Mbl pa3pylIeHUs MaTepHalioB
pa3IMYHBIX BHJIOB OPTraHMYECKUMH KUCJIOTaMH, HEOPTaHWYECKUMH KHUCIOTaMU U (pepMeHTaMH,
0o0pa3yeMbIMU MUKPOOPraHU3MaMu-01OeCTPYKTOPaMH.

buopaspyienue qpeBecunbl, OymMaru, TEKCTUIBHBIX U3IEIUN.

MuxkpoOHoe pa3pylieHHe TOPUCTHIX MaTEPUAJIOB.

[Tnactukwy, 3amuTa OT OHOMOBPEKACHUIA.

Pe3unsl, 3ammra 0T MUKpOOHOJIOTUYECKUX MTOBPEKICHUMN PE3nH.

Jlakokpaco4HbIE MOKPBITHS, 3alIUTa OT OMOMIOBPEKICHUH.

TomnmuBa ¥ cMa304HbIE MaTepUabl, 3aIIUTa OT OMOMOBPEKICHHIA.

MerTaasl 1 METAJUTOKOHCTPYKIINUH, 3alIUTa OT OUOTIOBPEKICHUH.

Tema 4. CtanaapThl 10 MeTOaM J1a00PATOPHBIX HCNBITAHUH HA TPUOOCTOHKOCTD.

HOpM&THBHO-T@XHquCKHe JOKYMCHTHEI, IIO3BOJIAOIINEC OILICHUTH YCTOI\/II'-II/IBOCTB
pa3IMYHBIX MaTEPHAJIOB U TOBAPOB K Iprbdam (rpuOOCTORKOCTS).

I'pubpl, pexkoMeHayeMble B  aHAJIM3UPYIOLIMX  CTaHAapTax (BUAOBOM  COCTaB,
xapakrepucTtrka). CrnocoOsl 3apaskeHusl, IpUMEHseMbIe B CTaH1apTax.

Omnenka  TpubOCTOMKOCTH  (BH3yaJlbHO B Oamax Mo IIKajle, IPOBEICHHE
UHCTPYMEHTAJIBHOM OLEHKH 10 HW3MEHEHHIO (DU3MKO-TEXHUYECKUX U OIKCIUTyaTallMOHHBIX
CBOICTB HCCIETYEMBIX OOBEKTOB).

CrannapTu3upoBaHHbIe JTAOOPAaTOPHBIE METOJbl HCIBITAHUI MaTepHalloB W TOBAapOB Ha
rprOOCTONKOCTB.

Tema 5. MeToabl 3allUTHI MATEPUATOB OT OMONMOBPEkKAEHH MHUKPOOPraHU3MaMHU.
Buonuabl — cpeacTsa 3alIUTHI OT OMOMOBPEKAECHUI.
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Hcnonp3oBaHne XUMHYECKUX COCAMHEHWH (OMOIMIOB), O0OJIamalomux OWOIUIHBIMA
CBOMCTBaMH, B KaueCTBE CPEJACTB 3alllUThl MAaTEPHAIOB W TOBApPOB OT OHOMOBPEKICHUH.
Knaccudukanus 6uonuaoB. MeTo sl HCCIIeI0BaHUS OUOITHIOB.

OyHrUmuUabl, OaKTEepPULIUIbI, HWHCEKTHIHMIbLI,  ABUIIUAIBI,
XapaKTePUCTHKA.

JlelicTBue OMOLIMAOB HA MUKPOMHUIIETHI-OMOIECTPYKTOPHI.

POACHTHL U ABI n Hnux

Tema 6. MeToapl MHKPOOHOJIOTHYECKHX HCCIETOBAHMI
IrPaKIAHCKUX 00bEKTOB M MAMATHUKOB APXUTEKTYPbI.

MeTto161 00HAPYKEHUST MUKPOOPTAaHU3MOB B TIOBPEXKICHHOM MaTepHale.

Metonet  otbopa mpod uIE MHUKpPOOHMOJIIOTMYECKOTO HCCIENOBaHUS  (IEpEBSIHHbIC
KOHCTPYKIMHU, KUPITUYHBIC, KAMEHHBIC KJIAJIKH, IITYKAaTYPHO-OTACIIOYHbIE PACTBOPHI).

buogectpykius marepuanoB rpubamu. MUKPOCKOMHYECKHH aHaIW3 CyXHX O0O0pasloB.
BreigepxuBanue oOpasna cyOcTtpara mpu  BBICOKOW  BiakHOoCcTH. OmpenesieHue TUTpa

YKU3HECIIOCOOHBIX KOHUAMM B cyOcTpaTe U3 MecT Ouonectpykuuu. CearMeHTAIMOHHBII METO.T

OnonoBpexIeHu

MCCJIEJOBaHMSI BO3/lyXa Ha HAJIMYKME CallPpO(PUTHBIX MUKPOOPTaHHU3MOB.

Tema 7. BI/IOKOppO3HH CTPOUTEC/ILHBIX MaTepHuaJIoB (COCTOHHI/IC BOIIpOCa U MYyTH

pelieHus).
e

METOJHKA

I/IH)KeHepHO-6I/IOJIOFI/I‘~IeCKI/IX

00cJIeOBaHNIA.

[Tpobnema

OuonoBpexaeHui 3nanui B T. VpkyTcke. MeponpusTus 1Mo npeaoTBpaIieHHnI0 OHOKOPPO3HH U
MeTO/bI OOPBOBI C HEH.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKHX 3aHITHI 1 J1aOOpPaTOPHBIX padoT

Ne Ne HaumeHnoBanue TpynoemkocTh OueHouHble DopmupyemMble
n/H | pa3genaaun CeMHHApPOB, (uac.) cpeacTBa KOMIETeHIHH
TeMbI NPAKTUYECKUX U Bcero N3 Hux (uHIUKATOPBI)*
J1a60paTOpPHBIX padoT 4acoB npaKTH4ecKas
noaAroToBKa

1 2 3 4 5 6 7

1. | Temal BronoBpexaenne kax Pedepar MK-1
JKOJIOrHYEecKast 5 Hoxnaz HJIK i 1.1
npobiemMa ) IIucemen- MK-3

Has paboTa HITK mxc3n

2. | Tema2 ['pubbl 1 GakTepun — Pedepar IK-1
HUCTOYHHMKH 9 Hoxnaz HJIK i 1.1
OMOTIOBPEK ICHUI ) Iucemen- MK-3

Has paboTa K 1xcan

3. | Tema3 Marepuansl U U3neIus, IK-1

TIOBPEKIAEMbIE HIIK ik 1.1
Pedepar

MHUKpPOOPTaHU3MaMH. 4 i Toknaz MK-3
MexaHu3MBbI HJIK nixc3a
pa3pyuieHus
MaTepHuaoB.

4. | Tema 4 CranmapThI 1Mo IK-1
METO/1aM HJIK i 1.1

TIuceMeHHas
J1a00paTOPHBIX 4 IK-3
N - paborta

UCIIBITAHUH Ha HJIK nxc3a
rprOOCTONKOCTh

5. | Tema5s MeToab!l 3a1UThI 4 Pedepar NK-1
MaTepuasoB OT ] Jlokna HJIK nx 1.1
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OHOTOBPEKICHHIMA [Tucbmen- MK-3
MHKPOOPTaHU3MaMHU. Hasi paboTa HJIK k3
Buonwmer — cpencra
3aIUTHI OT
OMOIIOBPEKICHUI.

6. | Tema 6 Metonasl IIK-1
MUKOJIOTUYECKHUX Pedepar HIIK k1.1
UCCIIEJOBAHUM ) Jlokmas IK-3
OMOTIOBPEXKICHUI 6 Oryer 1o HJIK rx3a
IPaXIaHCKUX 0OBEKTOB naboparop
Y TTaMSATHHKOB HOit paboTe
apXUTEKTYPBI

7 | Tema?7 buokoppo3us IK-1
CTPOUTENBHBIX o HJIK k1.1
MaTepuasioB 2 IK-3

- Has pabora

(cocTostHME BOIPOCA U HJIK k3
MIyTH PElIeHNUs)

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4YeHHE
CTYA€HTAMH B PAaMKax caMocTosATebHOi padotsl (CPC)

1 Tema 3aganue @opMmupyemasn HAK
KOMIIETeHIIHS

Tema 1. N3yunTh  TEOpEeTHYECKUH  MaTepHal IO [K-1 UK 1

BuonoBpexnenne kak | Bonpocy: «buomoBpexaeHHEe U 3I0pOBbHE

9KOJIOTUYeCKast yenoBeka. «CHHAPOM OOJBHOIO 3JaHUSA» W I1K-3 MK k3

npobiema (haKTOpPBI €ro OMPEACIISIFOITUEY.

Tema 2. W3yunte  TeopeTMdecKwii  MaTepuan 10 [K-1 WK k1.1

I'puObI 1 OakTepuu — BOTIPOCY: ®DaxTOopHI, BIIHSIIOIINE Ha

HUCTOYHUKHU KUBHEIEATESIIBHOCTD MHUKPOMHMIIETOB "

OMOTIOBpEXKICHUH OakTepuii W TPOIECCH OWOTOBPEKICHHIA IK-3 UK rxcsa
XMMHUYECKHE (MCTOYHHKH UTaHUS, '
KHCIIOTHOCT, ~ Cpefibl) U (husuveckue
(BIQXKHOCTB, TEMIIEPATYPa, OCBEIICHHUE U IIP.)

Tema 3. Marepuanst 1 | MI3yuyuTh  TEOpeTHUYECKMH  MaTepuail IO [K-1 WK 11

n3JIenus, BOIIPOCY: MexaHHU3MBI paspymeHus

MOBpEXJaeMble MaTepHajoB Pas3IN4HBIX BUJIOB

MHUKPOOPTaHU3MaMHU. OpraHuYeCKUMHU KHCJIOTaMH, I1K-3 UK rxc3a

MexaHn3MbI HEOpPraHMYECKHMHU KHCIOTaMU U (pepMEHTaMH, '

paspymeHus 00pazyemMbIMH MHUKPOOPTraHH3MaMH-

MaTepHaJIOB. OHMOECTPYKTOpaMH.

Tema 4. Crannaptel o | U3yuuts HOPMAaTUBHO-TEXHUYECKUE [K-1 WK k1.1

METOIaM JIOKYMEHTHI, TTO3BOJISIONIHE OIICHUTH

1a00paTOPHBIX YCTOMYMBOCTh  PAa3IUUYHBIX MaTepuaioB U

HCIIbITAHHH Ha TOBapoB K rprdam (rpuOOCTORKOCTB). I1K-3 WK rxc3a

rprOOCTOMKOCTD

Tema 5. W3yunts  TEOpEeTHYECKHH  MaTepuan 10 [K-1 UK k1>

MeToasl 3aIHUTHI BOIIPOCY: Hcnonb3oBanne XUMHAYECKHX

MaTepHaioB OT COCTMHCHHM (6bwornaoB), 00J1a1a101IHX

OMOTIOBPEK ICHHIA OMONMIHBIMA ~ CBOWCTBAaMH, B  KadecTBE IK-3 K nxcsa
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MHUKPOOPTaHU3MaMHU. CPEICTB 3allMThl MaTEpHajOB W TOBAapOB OT

Buoumapl — cpenctBa | OMOMOBPEKACHUH.

3aIIUTHI OT

OMOTIOBPEXKICHUT.

Tema 6. MeTtos U3yunte  TeopeTHMUeCKMd ~ MaTepuail 1o IK-1 UK px 1
MHKOJIOTHYECKUX BOIIPOCY: «Metoabl 0oOHapyXeHHS

HCCIIeAOBaHUN MHKPOOPTraHM3MOB B  OMONOBPEKAECHHOM

OMOTOBPEKICHUH MaTepuane». I1K-3 MK rxc3a
IPaXIaHCKUX

00BEKTOB U

MaMSTHUKOB

APXHUTEKTYPBI

Tema 7. buokoppo3ust | M3yuntp  TeopeTHYecKWil  MaTepuail [0 [K-1 HIIK nr 1
CTPOUTETHHBIX Bonpocy: [IpoGiiema 6GronoBpexxIeHNH 31aHUN

MAaTepUaIOB B TI. Hpkytcke. Meponpusarus 1o

(cocTosiHHE BOIIpOca U | MPEJOTBPALICHUI0 OHOKOPPO3UU W METOJBI [K-3 UK mxan
ITyTH PEIIeHVIs). 0OpBOEI C HEH. '

4.4. MetoanyecKue yKa3aHUs 110 OPraHU3ALMH CAMOCTOSITeIbHOM PaGoThl CTY/ICHTOB

CamocrosTenbHas paboTa CTyJEHTOB SIBJISETCS COCTaBHOM YacThbi0 ydeOHOTO Iporecca U
UMeEeT LEeNbI0 3aKpelyIeHue U YIiayOJieHHWe TIOJIYYEeHHBIX 3HAHUM M HAaBBIKOB, IOUCK U
IpUOOPETEHUE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHUE Y4YEOHbIX 3a/JlaHuM, MOATOTOBKY K
HPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMEeHaM.

Jlnst  opraHu3aliiil  CaMOCTOSITEIbHON paboThl MO TUCHMIUIMHE «BHOMOBpEXICHHS
UCIIOJIBb3YIOTCS CeyIoIue GOpPMbI CAMOCTOSTEIBHON Y4eOHOH paboThI:

PaboTa HaJ KOHCIIEKTOM JIEKIUH.

[TonGop, n3yuenue, aHaan3 peKOMEHJOBAaHHOM JIUTEPATYPHI.

CaMocCTOsATENBHOE U3YUEHNE OTIENBHBIX TEM, HE U3JI0KEHHBIX B JIEKIIUH.

[lonroroBka K NPAaKTHUECKOMY 3aHATHIO: COCTOMT B TEOPETHYECKOM MOATOTOBKE U
BBINOJIHEHUH MTPAKTUYECKHX 33/1aHUI (OTBETHI HA BOIIPOCHI U T.J.).

Hanucanue pedeparos, HoAroToBKa JA0KIA10B.

IlonroroBka Kk 3auery.

Pegepam — ¢dopma nucbMEHHONH pabOTHI, KOTOPYIO PEKOMEHAYETCS IPUMEHSTh IpH
OCBOCHMHU BApHATHUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIePKAHUSI HAYUHBIX TPYZIOB, JIUTEPATYpPHI IO ONpPEAEICHHON TEME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecsaua. IloaroroBka pedepara mnoapasymMeBaeT CaMOCTOSITENIbHOE H3ydeHUe
CTYACHTOM HECKOJIBKUX JINTEPAaTYpPHbIX HCTOYHMKOB (y4yeOHUKOB, MOHOrpaduil, HayuyHBIX
ctaTeii W T.J.) TO ONpeneinéHHOW TeMme, HE pacCcMaTpUBaeMOW MMOAPOOHO Ha JICKIIWH,
cUCTEeMaTH3allMI0 MaTepualia i KpaTkoe ero usjoxenue. Llens Hanucanus pedepara — npuBUTHE
CTYJEHTY HaBBIKOB KPAaTKOT'0 U JAKOHUYHOTO MPECTABIEHUSI COOpaHHBIX MaTepuaoB U (PaKToB
B COOTBETCTBHH C TPEOOBAHUAMM, IPEABABISIEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

Crtpykrypa pedepara BKIIIOUAET:

THUTYIBHBIN JIHUCT.

Conepxanue.

Beenenue, rie kpatko hopmynupyercs nmpobiema, 1eib U 3ajauu pedepara.

OcHoBHast yacTh pabOThl COCTOUT W3 HECKOJBKUX Pa3esioB, B KOTOPBIX H3Jaraercsi CyTh
TeMbI pedepara.

3aKIr04YeHHUE.

Crnucok UCoab30BaHHON JTUTEPATYPHI.

I[Ipu odopmnenun pedepara creayeT NPUICPKUBATHCA TEXHUUECKHX TpeOOBaHUM,
NpeIbABISEMBIX K pedepaTaM U KypcOBBIM paboTaMm, UMEIOIIMUXCS Ha Kadeape.
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Yemuwiti 0ooknao — 31o coobmienue B Teduenne 10-15 MuH, B KOTOPOM CTYACHT JIOJDKEH
U3JI0KHUTh MaTepuajl IO COOTBETCTBYIOUICH TeMe, NPUICPKHUBAACH CIEAYIONIETO IIJIaHa:
BBEJICHUE, OCHOBHAas 4acTh, 3aKiroueHue. Jlokimaa CcoNpoBOXKIAeTcs —IIpe3eHTaluei,
OTpa’kalollel OCHOBHBIE IOJIOKEHHS MO COOTBETCTBYIOIEH TeMe, BKIIIOYAIOIIEH HAarsigHbIe
Mmarepuaibl (cxeMmbl, Tabmumpbl, ¢oro u T.1.). Ilo OkOHUaHMM [OKJIafa CTYIEHTY 3aJaroT
BOIIPOCHI, KaK IMperoaaBarciib, TaK MW CTYACHTLI, Ha KOTOPBLIC OOKIAJYUK JOJLKCH IOaTb
MICUEPIIBIBAIOILUE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO TOKJIAA!

- OneHka «OTIMYHO». B /0Knaze MOJNHOCTBIO pacKpbiTa TeMa, HMPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOMPOCA; CTYAEHT CBOOOJHO BJaJ€eT MaTepHajioM, H3JIaraeT ero
JIOTMYHO, IIOCJIEJOBATEIbHO, COOII0/as OCHOBHBIE IpaBWja KyJabTypbl peud. IIpeseHranus
COCTaBJIEHA TPAMOTHO C COOJIOZCHHEM OOIIMX TPpeOOBaHM, MpaBMI HIPUPTOBOTO OPOPMIICHHS,
nojauu rpaduuecKkoro Marepuania, UMEITCs CChUIKU Ha IpUBEAEHHBIE (DOTO, pUCYHKHU, CXEMBI U
T.J., IPUBOJIUTCS CIIMCOK MCIIONB30BAaHHOM nuTeparypsl. [Ipu oOcykneHun nokiana CTYACHT
JIaeT UCUEPIIbIBAIOLIUE, ApPT'yMEHTHPOBAHHBIE, KOPPEKTHBIE OTBETHI HA BOIIPOCHI.

- Ouenka «xopomoy». Tema packpbiTa, MPUBEJCHO JOCTATOYHOE KOJUYECTBO MaTepHala,
HO IIPY 3TOM MaTepHall B HEIOCTaTOYHON CTETIEHU MPOaHaIU3UpOBaH aBTopoM. IIpezenTanus He
B ITOJTHOM CTEIICHHU COOTBCTCTBYCT O6HII/IM Tpe6OBaHI/I$IM. OTBeTHI CTyACHTA HC Ha BCC BOIIPOCHI
SBJISIIOTCSI UCUEPBIBAIOIIMMU U apTyMEHTUPOBAHHBIMH.

- OHGHKa «KYHAOBJICTBOPUTCIIBHO. Tema packpbiTa HC IIOJIHO, MAaTCpHUaJl MPHUBCIACH KakK
npocTas KOHCTaranus (akToB, HE MPOAHAIM3MPOBAH, CTYAEHT IIOKa3bIBACT IOBEPXHOCTHBIE
3HAHUA. [Ipe3eHTanust 4YacCTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusM. Ilpu
0o0CYX/IeHUU JOKJa/Ja CTYJCHT HE BCErJa JaeT NpaBUJIbHbBIC, MCUEPIBIBAIOLINE OTBETHI Ha
3aJ1aBacMble BOTIPOCHI.

- OneHka «HEYAOBJIETBOPUTENBHO». Tema JOKIaja He pacKphiTa, CKYAHBIH 00beM
NPUBEJCHHBIX MaTEePHAaJIOB; MPE3CHTAIUS OTCYTCTBYET. [Ipu 0OCYyXIeHHH TOKIIaaa CTYyJeHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMaTHKa KYPCOBBIX pPadoT (MPOEKTOB): HE IPEAyCMOTPEHBI
y4€OHBIM IJIAHOM.

V. YYHEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUITJINHBI
a) mepeYeHb JUTEPATYPbI
OCHOBHAas1 JINTepaTypa
1. buomoBpexaeHue u OHOKOPPO3MsSI CTPOUTEIbHBIX W MPOMBIIUICHHBIX MaTepHalloB

[OnexkTpoHHBIN pecypc] : HayuyHoe usganue. - OBK. - Hpkyrck : Bpems crpancTBui,
2013. - Pexxum nocryna: 943 "bubnaunorex". - Heorpanuu. loctyn

2. OrapkoB b.H. Mycota — ocHoBa mHOTHX OnoTexnonoruii / b.H. Orapkos.- Upkyrck: U3m.
«Bpewms cTpanctBuii», 2011.- 207 c.

JAONMOJIHUTEIbHAS JUTepaTypa

1. BuonoBpexnenus. Ydueonoe nmocodue / mox pen. B.JI. UnbuueBa. — M.: - Bricmias mkona,
1987. - 352 c.

2. MuxkpobHas OMOAECTPYKIUSA CTPOUTENBHBIX MaTEPUAJIOB, 3JaHUN U COOPYKEHHI: METO/.
ykas. / b. H. Orapkos. - Upkyrck : U3n-Bo UT'Y, 2007. - 56 c.

3. DKoJOorusi MEKpOOPraHU3MOB : yuel. ans cTya. By30B. / A. W. Herpycos, E. A. Bonu-
Ocmonosckas, B. M. I'opnenko u np.; nox pea. A. Y. Herpycosa. — M. : U3narensckuit
neHTp «Akagemusi», 2004. — 272 c.

0) CIMCOK ABTOPCKUX METOAMYECKHUX Pa3padoToK:
VY4ebHOo-MeToIMYecKue MaTepuanbl (JIEKLUHU, MPE3EeHTALUU 10 TeMaM JUCLUIUIMHBI,
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BOIIPOCHI ISl TIOJITOTOBKH, 3aJIaHUs JJIi CaMOCTOSITEIbHOU paboThl), pazmenieHHbie B DMOC
UT'Y - https://educa.isu.ru.

B) 0a3bl TaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

1. Hayunas Diexkrponnas bubanoreka http://www.e-library.ru

2. Undopmanmonnas cuctema «EnnHoe OKHO JocTyna K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. DU3 «bubmaunoTex». Axpec nocrymna: https://isu.bibliotech.ru

4. OBC «M3narenbctBo «Jlauby». Anpec noctyna: http://e.lanbook.com

5. 9BC «FOPAUWTY. Anpec nocryna: https://www.biblio-online.ru/

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

7. Coro3 00pa3oBareIbHbIX CaliTOB - ECTECTBEHHbBIE HAYKU

8. http://tusearch.blogspot.com - TIowck 3IEKTPOHHBIX KHHT, MyOJMKAIUi, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX IEKTPOHHBIX OMOIMOTEK.

9. Google Scholar —ITorckoBast cucTemMa 10 HAyYHOM JTUTEPAType.

10. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBISIONIAS
MOJTHOTEKCTOBBIA MOUCK B JKypHAIaX MHOTHX KPYIHBIX HAyYHBIX H3aTENbCTB, TAaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wimer cratbu ¥ JOKYMEHTHI B
OTKPBITHIX Hay4yHbIX Oa3ax manHbIx: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI
6.1. YueOHo-1200paTopHOE 000py10BaHUE:

Aymutopus  Ans TPOBEACHWS — 3aHATHHA  JIGKHMOHHOTO  THIA:  00OpyaoBaHa
CHelHaIu3upoBaHHON (yueOHOH) MmeOenbio Ha 66 MOCAJOYHBIX MECT; TEXHHYECKHMHU
cpeacTBaMu OOyudeHHUs, CIIyKallluMU Ui TpeAcTaBieHUs y4yeOHOW uH(popManuu OO0JbIIoN
ayauropun no aucuuruinHe «buonoBpexneHus»: mpoektop Epson EB-XO03, skpan Digis;
yueOHO-HaTJIJHBIMU TOCOOMSIMU: MPE3EHTALIUU 110 KaXA0H TEME ITPOTrPaMMBbI.

Komnbrotepusiit knacc (ydeOHast ayauTopus) A TPYINOBBIX M HMHIUBUAYAIbHBIX
KOHCYJbTAallMM, TEKYyIIEero KOHTPOJIsS U NPOMEKYTOYHOM aTTecTallud, OpTaHU3aluu
CaMOCTOSITeNIbHOW paboThI: ayAuTOpHUsi 000pyI0BaHA CHENMATM3UPOBAHHON (yueOHOi) Mebemnbio
Ha 20 1oCaJouHBIX MECT, JIOCKOM MeNoBOW; 00O0pyaoBaHa TEXHUYECKHUMH CpEACTBAMU
oOyuenus: cucteMHsblit 6ok PentiumG850, monutop BenQ G252HDA-1 miT.; cucteMHBbIi 6510k
Athlon 2 X2 250, mounutop BenQ G252HDA — 8 wir.; cuctemusiii 6ok PentiumD 3.0GHz,
mouutop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cuctemuslit 6mokx Pentium
G3250, mornutop BenQGY955 — 1 mr.; cucremusiii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 610k Pentium G3250, monutop Samsung T200 HD — 1 mt,;
cuctemHbIit 6510k Pentium G3250, monutop Samsung T190N — 1 mwit.; cuctemusiii 6ok Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTu MHTepHeT u obecriedeHHeM NOCTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenue st  XpaHeHUS U NPOPUIAKTHYECKOTO  OOCIY)KHMBAaHMUS  y4e€OHOro
000pyIOBaHUs: ayAUTOpHUS OOOpyAOBaHA CHENMATM3UPOBAHHOM MeOenabi0 Ha 6 TOCAJT0YHBIX
MecT; HOyTOYK «Asus-K52DRy - 1 mt., HOyTOyk Lenovo G580 — 1 mT.

6.2. IlporpamMHoOe obecrievyeHnue:
Kaspersky Endpoint Security ams 6usneca - Cranmaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;


http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
https://www.biblio-online.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
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ACT-Tecr Plus 4.0 (Ha 75 ogHOBpeMEHHBIX MTOAKIIOUeHN) 1 MacTep-komruiekT (ACT-Maker u
ACT-Converter).

6.3. Texunuyeckue M JIeKTPOHHbIE CPEACTBA:
[pe3eHTanu K JCKIHMAM IO TeMaM JUCIMIUIMHBI, pa3MEHICHHbIE Ha 00pa30BaTEIbHOM
nopraie UT'Y (educa.isu.ru).

VIil. OBPA30OBATEJIBHBIE TEXHOJIOT'MHA

JUis ocBOeHMS  OUCLUMIUIMHBI  «BbHONMOBpEXAEHUS»  NPUMEHSIOTCA  CIEeAYHOIue
00pa3oBaTeybHbIC TEXHOJIOTHH:

- Ungopmayuonnas nexyus. JIexuus — 3To ¢KaToe U3JI0KEHUE OCHOBHBIX HAyYHbIX (DAKTOB,
4TO ABIISETCS 0a30M IS aHAIHM3a PacCyKICHUH, OLIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYIJEHTOB IPeoOpa3oOBbIBaTh YCTHYK0 M HUCbMEHHYIO
MH(pOpPMaLIMIO B BU3YAJIbHYIO OpMY, UTO (POPMUPYET Y HUX NMPOPECCUOHAIBHOE MBIIIJICHUE 3a
CUYeT CHUCTEeMaTHU3allMd M BbIIEICHUs Haubojee 3HAYMMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
collepkaHusl OO0ydeHHs. 3ajada MperojaBaTelisi HCIOIb30BaTh Takue (OPMBbI HATJSAHOCTH,
KOTOpPbIE Ha TOJIBKO JOMNOJHSIIOT CJIOBECHYIO MH(OpMAIMIO, HO U CaMM SIBJISIIOTCS HOCUTEIISIMU
uH(popMaLuu (CXeMbl, pUCYHKH, CIaiAbI-IPEe3eHTAllUH, U T.I.). DTOT BUJ JEKLUHU JIy4lle BCETO
UCIIOJIb30BaTh HA ATAIle BBEIECHUS CTYJIEHTOB B HOBBIH pa3jien, TeMy AUCLUILIUHBI.

- [Ipakmuueckue 3ausamusi — 3TO 3aHATHE, IPOBOAUMOE I10J] PyKOBOJCTBOM IIpenoaBaTes
B y4eOHOH ayIuUTOpPHM, HAIPABICHHOE Ha YIIIyOJeHME HAayYHO-TEOPETHYECKMX 3HAHUH U
OBJIQJICHUE OIPENEJICHHBIMH METOAAMU CaMOCTOSTEIbHON paboThl, KOTOpoe (GopMHpYyeT
npakTudeckue ymeHus. OaHoi u3 popM NpakTUYECKUX 3aHATUN B By3€ SIBJISIETCS CEMUHAp.

- Cemunap-uccnedogsanue. TexHONOTUS TPOBEACHUS TAKOIO CEMHUHapa MOXET ObITh
pa3iaMyYHOM, B 3aBHUCHMOCTH OT TOrO, KAaKOW METOJ 3aJl0)KEH B €ro OCHOBY. B pamkax
JUCIUIUIMHBEL «bHonoBpekaeHre» MPOBOJUTCS CEMUHAp C MOJArOTOBKOM M 3acilylliMBaHHUEM
pedepaToB Mo akTyalbHbBIM ITPOOJIeMaM TEOPHH U MPAKTUKU U MOCIEAYIOIUM HX 00CYKIEHHEM.

- CamocmosmenvHas paboma cmyoeHmos.

- HAucmanyuonunvie  obpazosamenvuvie  mexuwonrocuu.  Ilon  AUCTAaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUSMHU MMOHUMAIOTCSI 00pa3oBaTelbHbIe TEXHOJIIOTUH, pealu3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCIUIUINHBI «BHOTIOBpEXKIEHNE» UCIIONIb3YETCA:

- Kelicogas mexHono2us — (GopMa JUCTAaHIMOHHOIO OOy4YeHMs, OCHOBaHHAas Ha
IpeoCTaBlIeHuH oOydaromuMcss HH(OPMALMOHHBIX 00pa30BaTENIbHBIX PECYpCOB B BHUIE
CHELHATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJIb30BaHHEM
pa3IMyYHbIX BUJIOB HOocHuTesel nHpopmaiuu (kericoB). Mcnonb3yercs OOpa3oBaTenbHbIi mopTai
UT'Y - educa.isu.ru.

VIIl. OOEHOYHBIE MATEPHUAJIBI VIS TEKYIHEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

B kadecTBe OLIEHOYHBIX CpEACTB Ui BXOJHOTO KOHTPOJS OIEHKH YpPOBHS 3HAHHM
CTYACHTOB HCIIOJIb3yeTcs cobecenoBanue. B mporecce cobecenoBaHms OLEHUBAETCS YPOBEHb
BJIa/IeHNs 0a30BBIMU 3HAHUSMHU, YMEHHUSIMU, HaBbIKAMU, HEOOXOAUMBIMU JIJIsl Hayana o0y4yeHus,
OIIpEEIAETCS CTENEHD BIIaJICHUS HOBBIM MaTEPUAIIOM JI0 Hayalla €ro U3y4eHusl.

OneHouyHBIE CpEACTBA TEKYLIEro KOHTpoJsi ¢GopMmupyorcs B cooTBercTBuu ¢ JIHA

YHHUBEpPCUTETA.

B pamkax aucuuminHbl « BUONIOBPEXKIEHUSI» UCIIONIB3YIOTCS clieAyronye GopMbl TEKYIEro
KOHTPOJISL:

- cobeceloBaHuE;

- MIChbMEHHAas padoTa;

- pedepar;
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- TOKJIaJ;
-KOHTPOJTb CAMOCTOSITEITLHOU PabOTHI.
@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT!
- IepeueHb TeM pedepaToB/JOKIA]IOB;
- TeMaTHKa U MaTepHalibl 33JJaHU JUIS BHITIOJTHEHHS MTMCbMEHHBIX paloT;
- BOIPOCHI Jy1st camocTtositenbHoro uzydenus (CPC);
- BOIIPOCHI IS 3a4€Ta;
- KpUTEPUU OLEHKH 3HAHUMN CTYJICHTOB.
Ha3HadeHne OlleHOYHBIX CPE/CTB: BBIABUTH chopmupoBaHHOCTH KoMrieTenumid [1K-1, TTK-

3 (em. 1. ).

Tembl pedepaTos

OcHOBHBIE 32aKOHOMEPHOCTH BOZHUKHOBEHHUSI OMOMIOBPEKICHHIA

buonoBpexaeHne 1 310pOBBE YEIOBEKA.

DKOHOMHYECKHH yiepd 0T MUKPOOHBIX MOBPEKICHHIA.

MUKpPOMHIIETHI - OCHOBHBIC BO30YIUTEII MUKPOOHBIX TTOBPEKICHHIA

MIPOMBIIIIJICHHBIX MaTePUAIIOB U U3ACTHUH.

BerpedaeMocTh MEKPOOPTaHU3MOB — OHOJIECTPYKTOPOB B JKHIIBIX IOMEIICHUSX.

6. BcTpeuaeMocTh MUKPOOPTaHU3MOB B OMOIMOTEYHBIX TOMEIICHHSIX U X POJIb B
OnomnoBpeXAeHNN OUOIMOTeYHOTO (PoHMA.
7. OpranorpodHubie 6akTepuu - BO30OyIUTEIH OUOTIOBPEKICHUI.

8. Cynebarpenynupyromme OaKTepUH - OCHOBHBIC BO30YIUTEIIN aHAPOOHOH
KOPpPO3UHU METAIIOB. MeXaHn3M OMOKOPPO3HH.

9. TuoHOBBIE OAaKTEpUU - OCHOBHBIC BO30YIUTEIH a’dpOOHONW KOPPO3WU METAIIIOB,
OETOHHBIX COOPYKEHUH.

10. Hurpudummpyromme OakTepuu - pPa3pymIUTeIM METALIOB H  MOPUCTHIX
CTPOUTEIILHBIX MaTEPUAJIOB.

11. XenezobakTepuu - BO30yAUTEIN KOPPO3UU METAIIOB U OMOOOpacTaHuH.

12. VYrneBomopojokucngoomue OakTepud © TpUOBl - pa3pyUIUTeNd CMa30YHBIX
MaTepUajoB U TOTLIUB.

13. B0o3MOXHOCTh UCTIOTIB30BAaHUSI MHUKPOOHBIX OMOJIECTPYKTOPOB AJsi OMOAerpa aluu
OTXOJIOB.

14. Knaccudpukanus OHOIMAOB 1O HA3HAUYEHHUI0O M XHUMHYECKOMY CTPOCHHIO.
OYHTUIUABI 1 OAKTEPHUIIHIBL.

15. MeTto/b! HCTIBITaHUSI OMOLIUTHOM aKTUBHOCTH XUMUYECKUX COETUHEHUH.

16. Ilpobnema OwonoBpexxaeHwit 3maHuii B T. Vpkyrcke. MeponpusTast 1o
MPEIOTBPALIEHIIO OMOKOPPO3UU U METO Il OOPHOBI C HEM.

PO

o

Ouenounvie mamepuanvl 0715 RPOMEHCYMOYHOI ammecmayuu 6 hopme 3auema.
dopma IpoMeKyTOUHOM aTTecTaluu — 3auem B popme codbece1oBaHus, IPU OLEHKE OTBETA

YUUTBHIBAIOTCS MOATOTOBJIEHHBIE CTYAEHTOM pedepar, NOKIaa U Mpe3eHTalus mo n30paHHON
TeMe, BBIIIOJHEHHE CAMOCTOSTENbHOW paboThl. OLEHOYHBIE CPEACTBA ATOrO THUMA JOJDKHBI
BBISABIISAITh CTEMEHb OCBOCGHUS TEOPETHMUECKUX 3HAaHMW Kak 0Oa3zy s (QopMHpOBaHUS
KOMIIETEHIINH, yYMEHHUs HMX NPUMEHATh B CHUTYalMiX, MOJACIMPYIOUIMX NpOopecCHOHATBHYIO
JeSITeIbHOCTD, a TaKXKe C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B 1. 3 komneTeHuuii: [1K-1, TTK-2.
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IIpuMepHBbI CIMCOK BONPOCOB K 3a4€Ty
[TonsiTrie 0 OMOMOBPEKICHUU.
BuonoBpexaaromas cutyamus, pakTopbl ee BhI3bIBAIOIINE.
ATreHTBI M 00beKThI OronoBpexaeHui. [Ipu3Haku 6uonoBpexAeHU MaTepUaIoB
OcHOBHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHUS OMOMOBPEIKICHHIM.
Posib MUKpPOOPraHW3MOB B pa3pylIeHUH IPOMBIIIJICHHBIX MAaTEPUAJIOB U U3/1ETHH.
DKOHOMUYECKHUH yIepd OT MUKPOOHBIX OBPEKICHUH.
DKOJIOTUYECKHUE ACTIEKThl OMOMOBPEKACHUM.
Buel rpr6oB, BHI3BIBAIONINX OMOMOBPEKICHUS U UX OMOJIOTHYECKUE OCOOEHHOCTH.
Bakrepun — nCTOYHMKHN OMONIOBPEXICHHIA, BUIOBON COCTAB.
JlutoTpodHbie OGakTepuu — BO3OYAUTENH OUOMOBPEKICHUU (CynbdaTpenyupyromue,
THOHOBBIC, HUTPUDUITUPYIOIIUE, KeIe300aKTepUn ).
Opranorpodusie  OakTepuu -  pa3pylIMTENH  IEIUIIOI030COAEPKAIINX,
YIIIEBOIOPOACOAECPKAILNUX MAaTEpUAJIOB U TIp.
®epMEeHThI U OpraHMYECKUE KUCIOThI MUKPOOPTaHU3MOB — UCTOYHUKU OMONIOBPEXKACHUN
MIPOMBIIIJICHHBIX TOBAPOB.
Marepuansl U U3eNns, HOBPEX1aeMble MUKPOOPIaHU3MaMH.
MexaHu3mbl  paspyllleHUs pa3iMyHbIX MATEepUaloB OPraHMYEeCKMMH KHCJIOTaMH,
00pazyeMbIMU MUKPOOPTaHU3MaMHU-0HU0IECTPYKTOPAMH.
MexaHu3mMbl  pa3pylIeHHs pa3MYHbIX MaTepHajOB HEOPTraHMYEeCKHMMH KHCJIOTaMH,
00pazyeMbIMHA MUKPOOPTaHU3MaMHU-0U0IECTPYKTOPAMH.
MexaHu3Mbl pa3pylieHus MaTepualioB GepMeHTaMu, 00pa3yeMbIMU MHUKPOOpPTraHU3MaMu-
OMO0IeCTPYKTOPAMH.
Metoasl  uccrnenoBaHus OMOMOBPEXKACHUNW  CTPOUTENBHBIX MaTepuaioB U
KOHCTPYKIUH.
buonuabl — cpencTBa 3aUThl OT OHOMOBPEKACHUIA.
Knaccudukanus 6MoUMI0B [0 HA3HAYEHUIO U XUMUYECKOMY CTPOEHHUI0. DYHTUIUIBI U
OaKTepULIUIBL.
XYMUYECKUH COCTaB U CBOWCTBA OMOIIUIOB.
MeTo/b1 UCTIBITaHUS OHOIMIHON aKTUBHOCTH XUMHYECKUX COCTUHEHHIH.
CrangapThl 10 METOZaM JJaOOPATOPHBIX UCIIBITAHUN HA TPUOOCTONKOCTD.
Enunas cucrema 3amutsl oT kopposun u ctapenus (I'OCThr).
brokoppo3ust CTpOUTENBHBIX MaTEpUAIOB (COCTOSIHME BOIIPOCA U ITYTH PELICHHUS).

PazpaboTunkm:

//”’47{ /

¢ npodeccop b. H. Orapkon
(moamuce)

%/,f//

( moamuCh)

crapumii npenojasatens H.E. bykoBckas

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN Kaq)e,[[pbl MI/IKp06I/IOHOTI/II/I

«23» anpens 2024 r.

[Mpotokoi Ne 8 3aB. kadeapoit %W O. ®. Batuuna

Hacmoswas npoepamma, me mooicem Ovimb 60ocnpoussedena HU 6 Kaxou ¢hopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopuvl-paspabomuuka npocpammsi.



