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[Iporpamma cocraBieHa B cooTBercTBuM ¢ TpeboBanusimu PI'OC BOmo
HAIPaBJICHUIO IOJATOTOBKU 15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrneueHre MalllMHOCTPOUTENBHBIX POU3BOICTBY.

ABtop(b1) @Oununmnos .M., a.b.-m.H., mpodeccop, Jlenaes A.H., K.T.H., JTOIIEHT,
CrenanoB A. B., 3aB. nabopaTtopuei

[Tporpamma omoOpeHa Ha 3acemaHud KadeApbl TPAHCIIOPTHO-TEXHOJIOTHYECKUX
MaiuH (mpotokoi Ne 10 ot 18.05.2019r.).




1. IlepeyeHb NJIAHMPYEMBIX pPe3yJabTATOB O0y4YeHHMs, COOTHECEHHBIX C
IUVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHsI 00pa3oBaTejibHON nporpammsl (Lean
OCBOCHMS AUCIHHUIIINHDI)

1.1. Hensamu OCBOEHMUA JUCLUIIINHBI «Hanomarepuanel u

HaHOTEXHOJIOTUM» SIBJISTFOTCS :
(dbopMHpOBaHUE y CTYACHTOB MPEACTABICHUS O (PU3UKE HAHOTEXHOJIOTHI, KaK HayKe
pa3pabOTKU HOBBIX MaTEPHUAJIOB, SHEPTO- U pecypcocOeperammux TEXHOJIOTUMI, a TaK
K€ TOHUMAaHUS CYIIHOCTH PUMEHIEMBIX METO/IOB K pa3pal0OTKe HOBBIX MAaTEpPHAJIOB
B YCJIOBUSIX HAy4YHO-UCCIIEI0BATEIHCKUX Jab0paTopuil.

1.2. Komnerenuuu oOywaromerocs, (GpopmMupyemble B pe3yjibTaTe OCBOCHHS
JVCLHUILIAHBI

B pesynbrare u3ydeHus: yaeOHOH JUCIUILTUHEI 00ydJaroImuecs
= JTOJIKHBI:
=
5 Coneprxanue
§ 5 KOMIIETEHIIUU
=
s (wmm ee gacTy) 3HaTh YMeThb Brnanets
S
N
CIOCOOHOCTEIO ¢uznKo-
Hcnonp3oBath
BBITIOTHATE PaOOTHI 11O XUMHYECKUE
N HaHOMATEPUANBI IS HaBbikamu
COCTaBJIEHHUIO HAyYHBIX CBOHCTBA U .
MPOEKTUPOBAHUS M3ACIHIA | IPOCKTHPOBAHMUS
OTYETOB, BHEIPEHUIO TEXHOJIOTUYCCKHUEC N
K- PA3IMYHOrO HA3HAYCHUS C | U3AEIUU PA3IUYHOIO
pe3yIbTaToOB MOKa3aTeTNHAHOM
14 . YYETOM Ha3HAYCHUS c
WCCIIEZIOBAaHUH H aTepuaNoBIIIS
AKCIUTYaTallHOHHBIX WCTIOJTb30BaHUEM
pa3paboTOK B IPaKTUKY U3JENNU N
TpeOOBaHMI U OXPaHEI HaHOMaTeprajIoB
MAaIIHHOCTPOUTEIBHBIX pa3IMYHOTO .
OKpY>Karolel cpebl
MIPOM3BOJICTB Ha3HAYCHUS

2. Mecro aucuunianHbl B ctpykrype OITIOII

Jucunmmnaa «HaHoMarepranbl 1 HAHOTEXHOJIOTHW) PEAM3YETCsl B paMKaX
JUCLUIUIMH MO BBIOOPY Y4EOHOr O MiIaHa 00y4aronuxcs 3a04H0M (opMbl OOyUEHHS.

Hns MIPOXOXKACHUS JVCUUTUIAHBI HEO0OXO0IUMBI KOMIIETEHIINH,
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHUS CIEIYIOUIUX JTUCUUILIMH y4eOHOTO IJIaHa:
«Dusukay», «MaremaTuka.

Jucnunza « HaHomaTepuasibl 1 HAHOTEXHOJIOTHI SIBJISIETCSI OCHOBOM IS
JANBHEMIIEr0 U3y4YeHMs CIEIYIOIUX JUCHUILIMH: «TeXHOIornyeckue Mmpoueccsl B
MaIIMHOCTpOeHUW», «Martepuanosenenue», «O00py10BaHHE MAIIMHOCTPOUTENbHBIX
IIPOU3BOJICTBY.

3. O0beM QM CHUTTHHBI
OO6mast TpyAOEMKOCTh IUCIUIUIMHBI COCTaBJsieT 33adyeTHble eauHuilbl -108
4acoB, U3 HUX

Cemectp | @opma Pacnpenenenue yacos PT'P, | ®opma
obyuenus | Jlekumu | JlaGopatopusie | Ilpaktudeckue | CamocrositenbHas | KP, | koHTpomns
3aHATHS 3aHATHS pabora KII
5 OUYHasI 16 16 76 3a4éT
5 3a04yHas 6 6 92 3a4éT




4. Coaep:xanue TUCHUILINHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jaesiam)

Ounas dbopMma 00yueHus

Tewma (pazgen) Pacnipenenenue yacos Camocros- | dopmMupyembie

Jlexuuu | JIaGoparopubie | Ilpaktnueckne | TCIbHAA KOMIIETEHIUN
3aHATUA 3aHATUSA pabota (ko)

BBenenue B HAHOTEXHOJIOTHIO 4 4 19 T1IK-14

Pazmepnsbie 3 dexTs 4 4 19 [1IK-14

KBaHTOBas mpoBOAMMOCTb 4 4 19 TIK-14

OnTuueckue u 4 4 19 [1IK-14

3alIOMUHAIOLIME YCTPOMCTBA

Bcero 16 16 76

3auer -

3aoyHas yCcKOpeHHas popMa 00ydeHHs

Tema (paznen) Pacnpenenenue yacos Camocros- | dopmupyembie

Jlexiuu | JIaGopartopusle | Ilpaktnueckue | TCIbHAA KOMIIETEHIINU
3aHATHUS 3aHATHUS pabora (ko0 Il)

BBenenre B HAHOTEXHOJIOTHIO 2 2 23 TIK-14

Pasmepnbie a3 hexThl 2 2 23 11K-14

KBanTOBast mpoBOIMMOCTH 1 1 23 T1IK-14

Onruueckue u 1 1 23 TIK-14

3aIIOMHUHAIONINE YCTPOMCTBA

Bcero 6 6 92

3aver 4

5. Oo0pa3oBarTenbHbIe TEXHOJIOTMH, IPUMEHsieMble IIPH OCBOCHHMH
TUCHMILITAHBI

Meroauka mnpenoAaBaHUsl JUCHUILUIMHBI M Pealn3alysi KOMIIETEHTHOCTHOI'O
MOAX0J1a B M3JIOKEHUH U BOCHPHUATUU MaTepuala MpeaycMaTpUBaeT UCIOJIb30BaHUE
cienyromux (GopM TPOBENEHUS TPYIIOBBIX, WHIUBUIYAIbHBIX, ayJUTOPHBIX
3aHSATHA B COYETAaHWM C BHEAYIUTOPHOW pabOTON C Menbi0 (HOPMUPOBAHHS U
pa3BUTHUS TIPO(HECCUOHATLHBIX HABBIKOB 00YYAIOIINUXCSI:

- Kpyrabiit cToin, quckyccusi, moJieMUKa, TUCIYT, 1e0aThl.

Kpyraelii  cron, numckyccusi, NOJIEMHKA, JTUCHYT, Ae0aTbl - OLEHOYHbIE
CpEICTBA, TO3BOJISIIOUIME BKJIIOYUTh OOYYaIOIIUXCA B MPOLECC OOCYKIEHUs
CIIOPHOTO BOMpOCa, MpoOJEeMbl M OIEHUTh MX YMEHHE apryMEHTHUPOBaTh
COOCTBEHHYIO TOUKY 3pEHUSI.

6. IlpakTyeckas MOArOTOBKA

[IpakTUyeckass MOATrOTOBKA pEaM3yeTCsl MyTEM NPOBEICHUS MPAKTUYECKUX
3aHATUN, TPEIYCMATPHUBAIOIINX yYacTHE OOYYArONIUXCS B BBITOJHEHUH OTISIBHBIX
AJIEMEHTOB pPadoOT, CBA3aHHBIX C Oyxaymied mnpodeccHoHaIbHON ACATEIbHOCTHIO.




OO0bem 3aHATHIl B (hOpME TTPAKTUIECKON MOATOTOBKU COCTaBisieT 4 vac. (110 OYHOMN

dbopme 00yuenus), 4 gac. (1mo 3a04Hou hopme 00ydeHMS)

OuHnas ¢gopma 00ydeHusI

Konnu e
®dopma UHIUKATOpa
Bun 3anarus Tema 3angarusa €CTBO o
MIPOBEACHUS JOCTHKECHHH
BRI KOMIICTCHIIHN
MpakTnyec | Usyuenne T'OCTor  moKM. 11IK-14
Koe I'OCT 32794-2014. Komno3uTsl
3apaHe HOJIUMEpHBIE.  TepMHUHBI | NWHonenpyans
onpenenenusi. ['OCT  33742- HasA 7]
2016. KoMro3utsl moJUMEpHBIE. ) rpynnoBas
Knaccudukanus. I'OCT P KOMaHOHaA
56467-2015. Matepuasibl paboTa,
MOPOIIKOBbIE METANIMYECKUEe HU o0cyxeHune
MeTaJUTMYeCKhe
KOMIIO3HUIIMOHHBIE.
MpakTndec Yrnepoa-yriepoaHbie WHovemnpyanb TIK-14
Koe KOMITO3MIIMOHHBIE  MaTepHUalbl. Hasa n
3aflaHne [TpocTpaHCTBEHHO 2 rpynnosas
APMHUPOBAHHBIC KOMaHOHaA
KOMIIO3UIIMOHHBIE MaTepHrailbl paboTa
3aounas ¢gopma o0yueHus
Komnu Koz
dopma MHIUKATOPa
Bun 3anstus Tewma 3ansTHs €CTBO .
IIPOBEICHUSA JOCTH>KEHUHI
< KOMIICTCHIIUHN
NpakTudec | Usyuenne TI'OCToB  moKM. IK-14
Koe I'OCT 32794-2014. Komno3utsl
3afaHue HOJIMMEPHBIC. TepmuHbl u NWHonenpyans
onpeaenenusi. ['OCT  33742- Hasda 7]
2016. KoMmo3utsl moJuMEpHBIE. ) rpynnoBas
Knaccuduxarmusi. I'OCT P KOMaHAOHa4
56467-2015. Matepuasibl paboTa,
MOPOILIKOBbIE METaNINYECKUEe H o0cyxeHune
MeTaJUIMYeCKue
KOMIIO3UIIMOHHBIE.
lpakTiec Vriepoa-yriaepoaHsie NHanBuayanb TK-14
Koée KOMIIO3UIIMOHHBIC MaTepuabl. Hasd n
3aflaHnE [IpocTpaHCTBEHHO 2 rpynnosas
apMHpPOBAHHLIC KOMaHOHasA
KOMITO3UIIMOHHBIE MaTEepHUaIbl Pa boTa




7. Y4eOHO-MeTOAUMYECKOEe oO0OecledYeHHe CaMOCTOATEJIbHOH PadoThl
CTYEHTOB

CamocrosTenbHas padoTa CTyAEHTOB MPEAYCMOTpPEHa Y4YEOHBIM IUTAHOM IIO
JUCHUIUIMHE B o0ObeMe 76 4acoB Mo o4HOU ¢dopme oOydeHusi, 92uaca mo 3a04HOU
dopme oOyudenus. CamocTosiTenibHasE paboTa peann3yercss B paMKax MNpOrpaMMbl
OCBOEHUS IUCUHUIUIMHBI B CIIEAYIOMUX Gopmax:

- MpopabOTKa TEMATHKU CAMOCTOSITENILHON pabOThI;

- HanucaHnue pedepara;

- BBINOJTHEHUE UHAUBUAYAJIbHBIX 3aJIaHUN;

- MMOJrOTOBKA K C/Iaue 3a4yeTa.

B pamkax ydyeGHOro Kypca MnpeaycMaTpuBalOTCsS BCTPEUU C MPEACTABUTEIIMU
npoUIBHBIX MPEATIPUATHI.

CamocrosiTenbHasgs paboTa TMPOBOAUTCS C LENbIO: CHUCTEMATH3alUU U
3aKpEIUICHUST TOJyYEHHBIX TEOPETUYECKUX 3HAHUW U MPAKTUYECKUX YMEHUHU
O0yJarouuxcs; YrJIyOJNeHUs W pacIIMpeHHs] TEOPETUYECKUX 3HAHUU CTYJIEHTOB;
dbopMUpOBaHUA YMEHHI HCHONB30BaTh HOPMATHBHYIO, IMPAaBOBYIO, CIPABOUYHYIO
JOKYMEHTAIMIO, YUeOHYIO0 M CIICIUAIbHYIO JIMTEPATypy; Pa3BUTHUS MO3HABATEIbHBIX
CIOCOOHOCTE W  aKTHMBHOCTHM  OOYyYalolIUXCsS: TBOPYECKOW  WHUIIMATHBHI,
CaMOCTOSITETHOCTH,  OTBETCTBEHHOCTH,  OPTraHM30BAaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSITETLHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpPraHU3aluu; (OopMUpPOBaHUS TPOdecCHOHATBHBIX
KOMITIETEHIINI; Pa3BUTHIO UCCIIEI0BATENLCKUX YMEHUMN CTYIEHTOB.

@®opMbI U BHJIBI CAMOCTOSITENIbHONM pPabOTHI CTYJIEHTOB: YTEHHE OCHOBHOW U
JIOTIOJIHUTENBHON JIUTEpaTyphl — CaMOCTOSITENIbHOE U3yYeHHE Marepuaia 1o
PEKOMEHTyeMbIM JINTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KAaTaJOrOM,
CaMOCTOATETBHBIN TOAOOP HEOOXOAMMOW JIMTEpaTyphl; paboTa CO ClIOBapeM,
CIPAaBOYHUKOM; TIOMCK HeoOxoaumoW wuHOpMamuu B cetu VIHTepHeT;
KOHCTIICKTUPOBAaHHWE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
AaHHOTAIMI K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM; COCTABICHHE PELEH3UN U
OT3BIBOB HAa MPOYMTAHHBIM MaTepHall; COCTaBlieHHEe 0030pa MyOJIMKAIMiA 10 TeMe,
COCTaBJCHHE M  pa3paboTKa TEPMHUHOJOTHYECKOTO  CJIOBapsi;  COCTABIICHUE
XPOHOJIOTMUECKOW TaOJuIbl; cocTaBiieHne Oubnamorpaduu (6udbauorpaduyueckon
KApTOTEKH); TOJArOTOBKA K PA3IMYHBIM (QopMaM TeKylled U MPOMEKYTOUHOU
arTectalii (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3a4eTy); BBHINOJHEHUE
JIOMAITHUX KOHTPOJIbHBIX pPabOT; CAMOCTOSITEIbHOE BBINOJHEHHE MPAKTUYECKUX
3aJJaHUI PenpOAYKTUBHOIO THUMA (OTBETHI HA BOIMPOCHI, 3a/1a4H, TECThI; BHIIIOJIHEHNE
TBOPYECKHX 3aJaHuM).

TexHonorus opraHu3aui CaMOCTOATEIbHONU pabOThl 00yUYaIOIIUXCSI BKITIOYAET
UCTIONb30BaHUE HWH(POPMAIMOHHBIX U  MaTepHAIbHO-TEXHUUYECKUX  PECYpCOB
00pa3oBaTENbHOTO YUPEXKACHUSA: OMOIMOTEKY C YUTAJbHBIM 3aJI0M, KOMIIBIOTEPHbIC
KJIACChl C BO3MOXHOCTBbIO paboTel B IHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTAIIHOHHOM JIESTEIbHOCTH.



[lepen BbIMONHEHHEM OOYYAIOMIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIHHOM
paboThl IpenojaBaTeilb MPOBOJIUT KOHCYJIbTUPOBAHHUE I10 BBIITOJHEHHUIO 33JIaHUA,
KOTOpPBI BKJIOYAeT UENb 3aJaHUs, €ro COJAEP)KAHHS, CPOKU BBIIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM padOTHI, OCHOBHbIE TPEOOBAHMS K pe3yJibTaTaM paOoThl,
KpUTEPUU OLEHKUM. Bo Bpemsi BBbINOJHEHHUS OO0YYarolMMHUCS BHEAYIUTOPHOU
CaMOCTOATENBHOIN PabOThl U MPU HEOOXOAMMOCTH MPENOAABATETb MOKET IPOBOIUTH
WHUBUyaJIbHBIE U TPYNIOBbIE KOHCYJIbTALINH.

CamocrosiTennbHas paboTa MOXKET OCYILIECTBIATHCS HWHAMBUAYAJIbHO WIH
rpynnaMu o0ydyaroumxcs B 3aBUCUMOCTU OT LIEIH, 00beMa, KOHKPETHON TEeMaTHKH
CaMOCTOSITENILHOM pabOThl, YPOBHS CJI0KHOCTH, YPOBHSI YMEHUN 00y4YaronuXCsl.

KonTposnib  camocrosiTenbHOM  pabOThl  CTYJEHTOB  IpElyCMaTpUBAET:
COOTHECEHHUE COJEP>KaHUS KOHTPOJIS C eNIIMU 00y4YeHUs; OObEKTUBHOCTh KOHTPOJIS;
BAJIUAHOCTh KOHTPOJS (COOTBETCTBHE NPEIBABIAEMBIX 33JaHUN TOMY, 4TO
OpeanoyiaraeTcsa MpOBEpHUThH); AuddepeHIuanio KOHTPOIbHO-U3MEPUTENBHBIX

MaTepUAJIOB.
@opMbl  KOHTPOJIE CAMOCTOSITENILHOM pabOThI: MPOCMOTP U MPOBEpKa
BBITIOJTHEHUS ~ CaMOCTOSTENIbHOW  paboThl  TIpemnojaBaTeieM;  OpraHu3alus

CaMOMPOBEPKH, B3aHUMOIIPOBEPKU BBIMOJHEHHOTO 33JaHusl B IpyIMIe; 0OCy>KIeHUE
PE3yJbTATOB BHIMOJIHEHHOW paOOThl HA 3aHATUU; MPOBEJICHHUE NMHUCbMEHHOIO OMpPOCa;
IIPOBEJICHNE YCTHOIO OIpPOCa; OpraHu3alus MU NPOBEACHUE HWHIWBUAYAJIBHOTO
cobeceoBaHUs; OpraHU3alysl U IIPOBEJICHUE COOECEI0BaHUS C IPYIIION.

Ne

w/ Bua yueOHo-MeTOAMYECKOT0 00ecneuyeHust

1 KonTponbHble 3aganus (BapuaHThI).

2 TecToBbIC 3amaHus.

3. Bomnpocsl 1151 CaMOKOHTPOJISI 3HAHUM.

4 Tembl DOKIIAI0B.

5 3agaHus I MOATOTOBKU K MPOMEXKYTOYHOM aTTeCTALMK 1O JUCIUTIIMHE
' (Bompock! k 3auery)

8. ®oHa OULEHOYHBIX CPEACTB /ISl NMPOBEACHUS] TEKYIIEro KOHTPOJS
yCIeBAeMOCTH, IPOMEKYTOYHOMH aTTECTAIUM 10 UTOraM OCBOEHHUS TN CHUIJIMHBI

8.1. [TacnopTt poHaa OLIEHOYHBIX CPEACTB



Crroco0sb1 1 cpeacTBa

Kopn, TexHonorus IToxazaTenu JOCTIKEHUSI 3aJaHHOTO
OLIEHUBAHMS YPOBH
HAaUMEHOBaHUE (hopMHUPOBaHUS YPOBHSI OCBOCHHMSI KOMIIETCHIIUH U
c(hOpMHUPOBAHHOCTH
KOMIIETCHIITUHN KOMIICTCHIIH KPpUTEPHUN OLICHUBAHUA
KOMITETEHIINN
TIK-14 JIEKLHs, 3HATb:METPOJIOTUYECKHUE HOPMBI U Tecr, 3aIUTa
CaMOCTOSITENIbHAS | TIPABUIIA, YaCTHYHOBBITIOIHSET Ta00PaTOPHBIX
CIIOCOOHOCTBIO pabora, TpeOOBaHUs HAIMOHATBHBIX u pabot
BBIIIOJIHATH NpPaKTHYECKNE3aH | MEXKIYHApOJHBIX CTaHAapTOB B oOmactu
paboThI o ATHS podeCCHOHANBHOM JIeSITEeIbHOCTH 33
COCTaBJICHHIO qT
YMeTb: UCIIONIB3yEeT HE
HAay4YHBIX eH
MOJTHOCTHIOHOPMATHUBHBICTIPABOBBICIIOKYM
OTYETOB, . 0
SHTBIBIPO(ECCHOHANBHONAEATETbHOCTH
BHEJPEHUIO
pe3ynbTaToOB BJIA/IETh: HECIIOCOOEH BHIOUPATh CPEACTBA
HCCIICIOBAHUH W3MEpEeHUil B COOTBETCTBUH C TpeOyemoit
1 pa3paGoTOK B TOYHOCTBIO M YCIIOBHSMH JKCIITyaTaIin
MIPAKTUKY "
JeKIus, 3HATh:METPOJIOTUYECKHE HOPMBI u YcrHblit orpoc,
MAIIUHOCTPOUT .
p CaMOCTOSITENIbHASL | TIPABMIIA, HE B MOJHOM CTETIEHUBBIOIHSIET pedepar, 3amuTa
CIIBHBIX paboTa, TpeGoBaHusA HAIMOHATBHBIX u 1a60PaTOPHBIX
HIPOU3BOLCTB NPaKTUYECKUE3aH | MEXKIYHapOJHBIX CTaHAAPTOB B 0OJacTH pabot
ATHS podeCcCHOHANBHOM JIeSITeIbHOCTH
3a
YMeThb: UCIIOJIB3yEeT HE | 4T
MIOJTHOCTHIOHOPMATUBHBICTIPABOBBICZIOKYM | €H
SHTBIBIPO(ECCHOHANBHONAEATETbHOCTH 0
BJIA/IETh: CIOCOOEH YacTHYHO BHIOMPATH
CpeACTBa M3MEPEHHII B COOTBETCTBHH C
TpeOyeMOl TOYHOCTBIO W  YCIOBHSIMH
SKCILTyaTaluu
JEKIHs, 3HATh :METPOIOTUIECKIE HOPMBEI u YcrHbIi orpoc,
CaMOCTOSITETIbHAS | TIPABUIIA, BBINOJTHACT TpeboBaHUSA BBINOJTHEHHE
pabora, HalMOHAIIBHBIX u MEXXIyHAPOIHBIX WHIUBHUy ATEHBIX
NpPaKTHYECKUE3aH | CTaHIapTOB B obJactu 3aJaHuif,  3ammra
STUS podecCHOHATBHOM IEATENBHOCTH 3 | 1abOpaTopHBIX
gt | pabor
YMeThb: UCIIOJIb3YET
eH
HOPMAaTHBHBICTIPABOBBIEIOKYMEHTHIBIPO(
0

€CCHOHAIIBHOUAEITEILHOCTH

BJaleTh: CIOCOOEHBBIOMPATh CPENCTBA
W3MEpeHUil B COOTBETCTBUH C TpeOyemoit
TOYHOCTBIO M YCIIOBHSIMU 3KCILTyaTaIlud




IK-12

CIIOCOOHOCTBIO
OCYIIECTBIISTh
BEIOOD
MaTepHalioB
st U3Ieaui
Pa3ITUIHOTO
Ha3HA4YeHUs C
Y4eTOM
AKCILTyaTalloH
HBIX
TpeOOBaHWA U
OXpaHbI
OKpYy>Karolen
Cpels

JICKITHS, 3HATh: Y cTHBIM omnpoc,
CaMOCTOSTECIbHAA BBIIIOJIHEHHUE
pabora, ® OCHOBHBIE  (u3MYeCKHe  SIBJICHUS, HHIUBHLYalbHBIX
11a00paTOPHBIC 7 .
P JY JICKAIue B OCHOBE CBOMCTB 3ananui, 3ammTa
3aHATUS MaTepuasoB;
1a00paTOPHBIX
yMeTh:
pabot
e  pa3idyaTh CBOWCTBAa MaTepHalOB IO
uX (U3NKO-XIMHIYIECKUM
XapaKkTEepUCTUKAM;
BJIAJIETD:
®  TEXHOJIOTHCH UCHBITAHUS (DU3NICCKUX
CBOICTB HaHOMAaTepHaJoB IS
W3IETNI METaJTypru4ecKon
[IPOMBIIIJIEHHOCTH;
JICKITHS, 3HATh: VT omnpoc,
CaMOCTOSITECIIbHAS BBINOJIHEHHIE
pabora, ® OCHOBHBIC  (PH3MYECKUC  SBJICHUA, MH/IMBUIYAIbHBIX
nabopaTopHEIe JeHKAIHNC B ocHOBE CBOUCTB 3aJlaHMii,  3almTa
MaTepuasoB;
3aHITH, 1abopaTOPHBIX
e  METOJbl NMPOU3BOJCTBA MAaTepUaoB C 5
3aJIaHHBIMH (OU3UKO-XUMAYECCKUMU pabot
JIOKJIabI Hu .
6 CBOIICTBaMU,;
CcOoO0IIeHUS yMeT:

L4 pas3jinmviaTrb CBOMCTBa MaTe€puaaioB 110

ux (U3NKO-XIMHUYIECKUM
XapaKkTEepUCTUKAM;

e moAOHMpaTh COYECTAaHUS MaTEPHUAIIOB
IS TIPOEKTUPYEMBIX
MalIMHOCTPOUTENbHBIX ~ M3AETUH ¢
y4eToM  HX  (U3UKO-XUMHYCCKHUX
CBOIICTB;

BJIAJIETH:

L4 TEXHOJIOTUEH HMCIBITAHUS (1)I/I3I/I‘I€CKI/IX

CBOICTB HaHOMAaTepHaJoB Ui
U3JEIUI METaJIypru4ecKon
IIPOMBIIIJICHHOCTH;

e [IpoexTupoBaTh CTaHAAPTHBIC U3IEIUSI
METaJUTyprHYeCKON MPOMBIIUIEHHOCTH
C UCTIOJIb30BaHHEM HAHOMATEPHAJIOB;




JICKIHS, e 3HATh: OCHOBHBIE (huzngeckue YcTHBIH or1poc,

CaMOCTOSITEIIbHAS ABJICHHMS, JISKALIUE B OCHOBE CBOMCTB BBITIOJTHEHHUE
paborta, MaTepHuajos; WHIUBHY ATbHBIX
[ ) o
NaGopaTopHeIe METOJIbI MPOU3BOJICTBA MATEPHAIIOB C samammii,  sammTa
3aJaHHBIMH (U3UKO-XIMAYECCKIMU
3aHATHUS, . 1a00paTOPHBIX
CBOMCTBaMU;
®  IIpPHEMBI MPOCKTUPOBAHUS MaTePHAIIOB pabor
JTOKJIa IbI u p p p p
C 3aJJaHHBIMU CBOMCTBAMH;
COOOIICHHUS,
yMeThb:
TBOPYECKUE
3alaHuAd e  pa3IMyaTh CBOWCTBA MAaTEPHAIIOB II0
ux (U3UKO-XUMHUYCCKUM
XapaKTEPUCTHKAM;
e moabHpaTh COYCTAHUSI MAaTEPUAIIOB
TSt MPOCKTHPYEMBIX

MaIIHHOCTPOUTENBHBIX ~ HM3CIHHA  C
y4eToM  HX  (U3UKO-XUMHYECKHUX
CBOIICTB;

®  IIPOCKTHPOBATH MaTepHabl c
3alaHHBIMH CBOWCTBaMU;
BJIAIeTh:

L4 TEXHOJIOTUCH HMCIBITAHUS (I)I/ISI/I‘IGCKI/IX

CBOWCTB HaHOMAaTEePHAIOB ULt
u3AeIui MeTaJUTypriuuecKon
MIPOMBIIIJICHHOCTH;

e [IpoexTupoBarh CTaHJAPTHBIE U3LEIUA
METaJLIypru4ecKOi IPOMBIIUIEHHOCTH
C HCIIOJIB30BAHNEM HAHOMATEPHAIIOB;

e  HaBbIKAaMHU CO3JlaHUS MAaTepUaloB C
3aJaHHBIMA cBoiicTBaMU c
[IPUMEHEHUEM HAHOTEXHOJIOTHi.

Jransl (GOpMHPOBAaHMS KOMIeTeHHMHA B mpouecce ocBoenuss OIIOII
MPSIMO CBSI3aHBI C MECTOM JIMCIIMIUIUH B 00pa3oBaTesibHON nporpamme. Kaxpiii atamn
bopMHpOBaHUS KOMIETCHIIMHM, XapaKTePU3YeTCs ONPENEICHHBIMU 3HAHUSIMH,
YMEHUSMH W HaBbIKaMU U (WJIM) OMBITOM MPO(ECCHOHATLHON NeATeNbHOCTH,
KOTOpPBIE  OLEHMBAIOTCS B  IIPOLECCE TEKYWIEro KOHTPOJIA  yCIEBAEMOCTH,
IIPOMEKYTOUYHOM aTTECTAllMM MO JUCUUIUIMHE (MPAaKTHUKE) U B MPOLIECCE HUTOrOBOM
aTTECTaLNH.

Hucunmimnaa «Hanomarepuanel 151 HAaHOTEXHOJIOTUI» SABJISIETCS
IIPOMEKYTOUYHBIM JTAllOM KOMIUIEKCA IJUCHUIUIMH, B XOJ€ HM3Y4YEHUS KOTOPBIX Y
CTyJIeHTOB (hopmupyrotcs komnereHuu [1K-12.

®opmupoBanue komnereHuuu I[IK-12HaunHaercss ¢ U3y4yeHHUs] TUCHUILIMHBI
«TexHONmorust 3aroTOBUTEIBLHOIO MPOWU3BOACTBA» W MPOAOJDKAETCS NPH H3YYEHUU
CIEAYIOIMNX JUCHUIUIMH «TE€XHONOTHYEeCKUE MPOLECCHl B MAIIMHOCTPOCHUMNY,
«O0opyI0BaHNE MAIIMHOCTPOUTENBHBIX MTPOU3BOACTBY, «HeTpaauinonHbie METObI
o0paboTku MarepuaynioB», «EauHas cucTteMa KOHCTPYKTOPCKON JOKYMEHTAIMN,
«OCHOBBI TEXHUYECKOTO IV3aHAY, «IIpousBoacTBeHHas MPaKTHUKA:
TEXHOJIOTHYECKas (IPOEKTHO-TEXHOJIOTHUECKAs ) MPAKTUKA.
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3aBepmiaerca pabora 1O (QOPMUPOBAHUIO Y  CTYJIEHTOB YKa3aHHOM
komrereHuun B xone «lIpepmuruiomHont npaktknm» u  ['ocymapcTBeHHOMN
WUTOrOBOMATTECTALIMM: MOATOTOBKA K MPOLEAYpPE 3allUThl U 3allUTa BBITYCKHOU
KBIM(PUKALMOHHON pabOTBHI.

HtoroBas ouenka chopmupoBanHoctu komnereHuui [1K-12onpenensiercs B
IIEPUOJ OJATOTOBKH M CIa4l FOCYIapCTBEHHOTO YK3aMEHa.

B npouecce udyyenusi JMCUMILVIMHBI, KOMIIETEHIIUN TaK:Ke (OPMUPYIOTCS
MO0J3TAIHO.

OcHoBHbIMH dTaniamMu  (popmupoBanus [IK-12npu u3ydeHUH IUCHMILUIMHBI
«Hanomarepuansl M HAHOTEXHOJIOTMM» SIBIISIETCS IOCJIEAOBATEIbHOE W3YUYCHHE
COJIEpP>KaTeNIbHO CBSI3aHHBIX MEXIY CO00M TeM yueOHBIX 3aHsATui. V3yuenue kaxmon
TEMbI TpEAIoJiaracT OBJAJACHUE CTYJACHTAMH HEOOXOAUMBIMHU JECKPUIITOPAMHU
(cocTaBnsOmMMUMH) KOMIIeTeHIMA. [l  OIeHKH ypOBHA C(HOPMUPOBAHHOCTHU
KOMIIETEHIIMA B IPOLIECCE HM3YYEHMS JUCUUIUIMHBI MPEIYCMOTPEHO IPOBEICHUE
TEKYLIEro KOHTPOJS YCIEBAEMOCTH [0 TemaM (pas3zienaM) JUCLHMUIUIMHBI H
IPOMEKYTOUYHOM aTTeCTAlMU 110 AUCIUIUIMHE — 3a4eT.

8.2. KonTposbHbIe 3aJaHUA M MATepPHAJIbI, HCOOXOAUMBbIEC IS OLECHKH
3HAHWH, YMEHHH M HABBIKOB M (MJIM) ONbITA AEATEIbHOCTH, XaPAKTEPU3YOIIHNX
Tanbl (GOpMHUPOBAHMS KOMIIETEHIIMA B Mpolecce 0CBOCHUS 00pa30BaTebHOM
MPOrpaMMbl

8.2.1. KoHTposbHble BOmpochl N0 TemMaMm  (pa3menam)  JJs

onpoca/codeceI0BAHUS HA 3aHATUAX
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Tema (pa3aen) Bompocsr
1. Hanomarepuainsl, (PU3UKO-XUMHYECKUE 1. OCHOBHEBIE OHATHUS HAHOXUMHUU:
OCHOBBI HAHOTEXHOJIOTHUH, Pa3MEPHBIC HaHOYACTHIIBI, KJIACTEPBHI, HAaHOKPHUCTAJJIBI,

3 exTs

HaHO(]a3a, HAHOCUCTEMbI, HAHOKOMIIO3HTHI.

2.  XapakTepucTMKa  HaHOMATEPUAIOB,  MX
Kiaccuukanus.

3. OObemHbIe KOHCTPYKIMOHHBIE u
(byHKIIMOHATIbHBIE HAHOCTPYKTYPHPOBaHHbBIE
Matepuanabl (METAUIBI W CIUIaBbl, KEepaMHUKa,
KOMITO3HUTHI U THOPHUJIBI).

4.  YruepoaHbleHaHOMATEePHANIBI: HAHOAIMA3bI,
YIJIEpOJIHbIE HAHOTPYOKH, QyJuiepeHsl, rpadeH.
5. OpraHn4eckue U MoJIMMEpHbIe HAHOMATEPUAITBI
U BOJIOKHA.

6. TBepnorenbHbIe rudpuHbIE 51
reTepPOCTPYKTYPBHI.

7. Pasnmuumsgs B CcBOMCTBAX HAHOYACTHI U
MUKPOYACTHII, UX IPUUUHBI.

8.  OcoOeHHOCTHM  XMMHUYECKOH  CBSI3M B
HAHOYACTHIIAX.

9. Bnusiare pa3mepa H TUIOIIAIU MOBEPXHOCTH HA
(GU3MKO-XMMUYECKUE  CBOMCTBA  YacTHL U
MaTepUasoB.

10. Pasmepnbie  addexTer:  TemrepaTypa
TUTABJICHUS, ONTHYECKUE CBOWCTBA, XUMHUYECKAs U
KaTaJUTU4YeCKas aKTUBHOCTb.

2. Metoppl noy4eHus HAHOYACTHIL U
TEXHOJIOTHH (POPMUPOBAHUSI HAHOCTPYKTYP

1. JIBa mpuHnmna ¢opMHPOBAHUS HAHOUYACTHIl U
HAaHOMAaTepHAaJIOB.

2. TeopeTnueckrne OCHOBBI XMMHUYECKHUX METO/OB,
OCOOCHHOCTH  XMMMYECKHUX pEaKIuil  Mexay
HAHOYACTUIIAMHU IO CPAaBHEHHUIO C XMMHYECKUMU
MpPEeBpaLICHUSIMA MaKpOYaCTHII.

3. IlpupoaHple HaHOMaTepuaibl. 30JIb-T€llb-
TEXHOJIOTHH.

4. MexaHoxumus.

5. Kpuoxumus. Dnekrpodopes. CriekaHue.

6. Ontuyeckass JuTorpadusi CyOMHKPOHHOTO
paspelieHusl.

7. DneKTpoHHas TUTOTrpadus.

8. PentrenoBckas nurorpadusi.

9. @ymnnepenoBa mayra. Cxema mnonydeHuUs
¢dyiepeHoB.

10. [ToBepxHOCTHAs UMMOOMIIH3AIUS
(XumMmueckas MIPHUIITNBKA) MOJIEKYII.
Hanokancynuposanue.

11. Monekynspuas camocOopka. [Ipumepsr
MOJIEKYJISIPHONCAaMOCOOPKH

3. Onpenenenue u kiaccuuraims
KOMIIO3UIIMOHHBIX MaTepuano (KM)

1. 3nauenne KM B cOBpeMEHHOM MHpE U CBSI3b C
JIpYTMMH HayKaMHu.
2. OmnpepneneHue NOHITHA — KOMIIO3ULIMOHHBIE
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Tema (pa3aen)

Bomnpocsl

MaTepuabl, KOMIIO3UTHBIE MaTepuabl,
KOMITO3HTHI.

3. Knaccudukamnus kommno3utoB 1o 'OCT 33742-
2016.

4. TepmuHbl U ONPEACICHUS KOMIIO3UTOB
nosumepHbix 1o 'OCT 32794-2014.

5. Knaccudukanus KM mo crpykrype u BHIy
HAIOJIHUTEJISA; 110 TUIY MAaTpUIbl; M0 T€OMETPUU
apMUPYIOIIUX 3JIEMEHTOB.

6. Cxembl cTpykTypbl KM.

7.  PaznmuuHble = TE€OMETPUU  APMHUPYIOIIMX
KOMITOHEHTOB u CXEMBbI apMHUPOBAHUS
KOMITO3UTOB.

8. Kunaccudukanus marpuunsixKM mo cxeme
apMUPOBaHUsl (KOHCTPYKUMOHHBIN TPUHIUI).

9. KM u30TponHbie U aHU30TPOIIHBIE.

10. Knaccudukanus KM 1o pasmepy dyacTuil
HAIOJIHUTEIIS.

11. Knaccudukamus KM no merogam mosry4eHus
(TEeXHOJIOTUYECKUN TPUHITHUI).

12. Knaccudpukanms KM mno HazHaueHUIo
(9KCIUTYyaTallMOHHBIN IPUHIIMIM).
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Tema (pa3aen)

Bomnpocsl

4. OcHoBnbie k1accel KM.Matpuna u
HanojgHurenb KM

1. Marpuyunble CHUCTEMBI, COCTOAIIME U3
HEeNpepbIBHON (a3pl (MaTpUIbl) M JUCHEPCHOM

(ha3zbl.

2. Kommnosumuu v BOJIOKHUCTBIMH
HAIOJIHUTEIISIMH.

3. Tunsl KM C MeTaJJIMIeCKON u

HeMmeTtauimyeckod Marpune. Tunmet KM 1o
MPUPOJIE MATPHUIIBIL.

4. TlomumepHbIE KOMIIO3UTHI HA OCHOBE BOJIOKOH
(BIIKM). Buaer BIIKM. OcHoBHBIE TIpymIIbl
[IKM

5. Marpuna u ABH.

6. TepmoruiacTbl, peaKTOIIACTHI.

7. Buast KM ot cocraBa ABH.

8. CremeHp apMHpOBaHHUS M PACIOIOKECHHE
BosiokoH B ABH u BIIKM. O0béMHBIEC cTereHn
apMHUPOBAHMSI.

9. AmHu3OoTpOomMs  pacroJiOKEHUs U JJIMHA
BOJIOKOH.

10. OcnoBubie Buzael ABH. Tpexmepubie

CTPYKTYPBI.
11. OcHOBHBIE TapaMeTpPbl MPOLIECCOB MOTYUEHUS

KM.

12. Metonb! nosmyuenust uzaenuit uz BITKM.

13. Autudpuknuonnsie KM u [TKM.

14. ®puxumonnsie KM u I[TKM.

15. Tumnbl MaTpuil.

16. IlonumepHble MaTPULIBL.

17. Tlomsatme «Marpuna». TpeOoBaHHS K
MaTpuiam.

18. Tepmormactel. PeakTomniacTel. 31aCTOMEpHI.
15. Meroabpl mNONy4YEeHUS METAJUIMUECKUX U
MOJIMMEPHBIX MaTpPHUIl U UX CBOICTBA.

16.  Tumbr  peakroruiactoB.  DeHOMIACTHI.
AMMHOILIACTHI.

17. Honmuypetansl. [lonuapupHbIe MIACTHKH.

18. DroxcuaHbIE IACTHKH.

19. TepmomnnacTsl ¥ YCIOBUS UX BbIOOpA.

20. Buabl TepmMoriacToB

5. Ilonyuenue u npumenenue KM

1. [Tonyuenue 3aroroBok st KM.

2. llomyuenne mnpenperoB. Ilpenperm wu
npernperoBast texHonorus. Cdepsl nmpuMeHEeHUs
MIPENPETOB.

3. ApampaHO€ BOJOKHO M HCTOpHUS €TI0
nosiBieHus. CBOICTBA M NPUMEHEHUE apaMUJa.
AcCOpTUMEHT BOJIOKOH u3 apaMHJIOB.
[Tapaapamus!.

4. Ocobast popma KM — coToBBIE KOHCTPYKIIUH.
CoroBast  koHCTpYKUUIKM u  dopmbl  siueek
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Tema (pa3aen) Bompocsr

3anonuuTens. CocTaB COTOBBIX KOHCTPYKILUH.

5. Cnoco0Obl TmoNydeHUsT BOJIOKOH. Bomokna:
CTEKJISIHHBIE, yIJIEpOAHbIE, oopHble,
OpPraHUYECKHUE.

6. Cnoco0s1 momyuenus KM u [TKM.

7. Ilpoueccel npu uzrorosiaennu [TIKM.

8. TexHomorust BBECHUS HAIIOJHUTENS.

9. Beenenue miacTu(uKaTopoB B MOJTUMEPHI.

10. [IpoektupoBanus wu3aenuiit w3 KM ¢
3aJIaHHBIM KOMILJIEKCOM CBOMCTB.

11. Metoasl umuTaIuu nporecca GopMupoOBaHHs
CTPYKTYpbl MpPHU Pa3HBIX YCIOBUSX M PEKUMAX
nonyuenus KM.

12. IlepcriekTuBBI NPUMEHEHUS KOMIIO3UTOB B
Pa3IMYHBIX OTPACIIAX MPOMBIIIEHHOCTH.

13. [IpeumymecTBa u Henpoctatku KM.

14. TexHuko-3K0OHOMUYECKHE npenumytiecta KM.

HIkana oneHUBAHUS OTBETOB HA BONPOCHI

[ITkxama orieHNBaHUA

Kpurepuu orieHnBanus

OO0yuarommiicst TIy00KO U COZIepKaTeIbHO PAaCKPBIBAET OTBET Ha

«OTIUYHOY» KOKIBIA TEOPETUYECKUH BOMpoOc, He JomycTHB ommOok. OTBer
HOCHUT Pa3BEPHYTHIN U MCUEPIBIBAIOIIUN XapaKTep.

OOyuyaromuiics B 1IEJIOM PACKPBIBAET TEOPETUUYECKHE BOIPOCHI,

«Xopouio» OJIHAKO OTBET XOTS Obl HA OJUH M3 HUX HE HOCUT Pa3BEPHYTOrO U

MCUCPIIBIBAIOIIETO XapaKTepa.

«YILOBJ'IGTBOI)I/ITGJ'ILHO»

OOyuarouuiics B 11€JI0OM PACKPBIBAET TEOPETUUECKHUE BOIPOCHI U
JIOTIyCKaeT psii  HETOYHOCTEHW, (parMeHTapHO  pacKpbIBAacT
COJIepKaHUE TEOPETUYECKUX BOMNPOCOB WIM HX PACKPBIBAET
COJEPKATENBHO, HO JJOIYCKasl 3HAYUTENIbHbIE HETOYHOCTH.

((HCYI[OBJICTB OPHUTCJIIBHO

»

O6y‘13101ﬂHI>iCFI HE 3HacCT OTBCTOB Ha IIOCTAaBJICHHBIC
TCOPCTUICCKHUEC BOMMPOCHI.

el

PN

8.2.2. Temsbl 1i1s fokJ1aa0B (pedepaToB)

3amauu AUCIHUIUIMHBL, €€ CBS3b C IPYTUMU WHKEHEPHBIMU TUCHUTIIIMHAMMU.
3nadenue KM B COBpeMEHHOM MHpE U CBSI3b C IPYTUMU HayKaMH.
[IpeameT u 3a1a4n TUCITUTUTMHBI.

OnpeneneHue TMOHATHI — KOMIIO3UIIMOHHBIE MaTepualbl, KOMIIO3UTHBIE

MaTcpualibl, KOMIIO3UTEI.

JIpeBHHE CTPOUTENBHBIE MAaTEPUAIIBI U3 KOMIIO3UTA.
[TepcniextuBbl 1 pobnemsl pazputust KM B PO.
[IpuMepb! TpOAYKIIMU KOMITIO3UTOB B POD.
Knaccudukanus kommnosutos no I'OCT 33742-2016.
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9. TepMmuHsbl u onpeaeneHus: KOMNo3uToB nonumepHbix mo 'OCT 32794-2014.

10. Knaccudpukanusa KM no cTpykType v BUly HAIlOJIHUTEINS; 10 THUITY MaTpPHULIbI;

10 TEOMETPHH APMUPYIOIINX FITEMEHTOB.

11. Cxewmsl ctpykTypsl KM.

12. Pa3nuuyHble T€eOMETpUN APMUPYIOIIMX KOMIIOHEHTOB M CXEMBl apMHUPOBAHUS
KOMITO3UTOB.

13. Knaccudpukauus marpuuasix KM mo cxeme apmupoBanusi (KOHCTPYKIIMOHHBIN
PUHIINM).

14. KM uU30TpONHBIE U AHU30TPOITHBIE.

15. XaoTuyHo- u ynopsigoueHHO-apMupoBaHHbie KM.

16. Knaccudukamus KM no pazmepy 4acTHIl HATTOJTHUTEIS.

17. Knaccudukamus KM mo meToaM mosry4eHus (TEXHOJIOTHUESCKUI TPUHIIHII).

18. Knaccudukamus KM mo HazHaYeHUIO (IKCILTyaTallMOHHBIN MPUHIIHII).

19. MarpuuHble CHUCTEMBI, COCTOAINIME W3 HEMPEPHIBHON (a3bl (MaTpUIbl) U
JUcTiepcHou (a3bl.

20. KoMno3uuuu ¢ BOJIOKHUCTBIMU HAIOJTHUTEISIMH.

21. Komno3unuu, UMEIOIINE B3aUMOIPOHUKAIOIIYIO CTPYKTYPY ABYX WU OoJiee

HEeINpepbIBHBIX (a3.

22. Tunet KM ¢ MeTaJuIMYE€CKOW U HEMETAJUIMYECKOW MaTPHUILICH.

23. Tunst KM no npupoae mMaTpuupbl.

24. Cxemsl apmupoBanusi BKM. Cxema crnouctsix KM.

25. Ocnosnsie rpynnsl [IKM. HenanonHeHHbIE TIACTUKH.

26. Cocras u cBoiictBa BIIKM. Be1i60op ocHoBHBIX KoMTIOHEHTOB BITKM.

277. OCHOBHBIE BU/Ibl aPMUPYIOIINX XUMHYECKUX BOJIOKOH.

28. Marpuna u ABH. Tepmornactel. CocTaB TEpMOCTOMKUX TEPMOILIACTOB.

29. CteneHnb apMupoBaHus U pacrnonoxenue Bosiokod B ABH u BITKM.

30. OcnoBnbie Buabl ABH. TpexmepHble CTPYKTYpBHI.

31. OcHoOBHBIE MapaMeTpPsI MPOLECCOB MonydeHuss KM.

32. Metoasl nosyuenus uzaenuu nz BITKM.

33. [lonuMepHbIE MAaTPULIBI.

34. ba3anpTONIACTUKHU U UX CBOMCTBA. BOpOMIacTUKHU U UX CBOMCTBA.

35. Antudpukunonusie KM u IIKM u ux Tpubo-TexHu4ecKkrue CBOMCTBA.

36. Yruerpadurossie aHTUGpUKITHOHHBIE [IKM.

37. ®puxkunonHsie KM u I[TKM.

38. N3nenus n3 HAaHOKOMIIO3HUTOB.

39. Hanoxommno3utHas TpyOa. Hanopasmephslii penbed u criocoOsl ero hopMu-

POBaHUS Ha IOBEPXHOCTHU TPYOBI.

40. Metoab! uccienoBanus HaHoKM.

41. Tunsl Mmatpun. Ilonarue «maTpuna». TpeOoBaHHS K MAaTPHUIIAM.

42. [lonuMepHbIE MAaTPULIBI.

43. Tepmonnactel. Peakrormactel. DmacToMepsl.

44. MeTo bl MOTYYEHU METAJUTMUYECKUX U MOJMMEPHBIX MATPHULL U UX CBOMCTBA.

45. Tunel peakromnactoB. deHOMIACTHI. AMUHOIIIACTHI.
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46
47

48.
49.
50.
51.
52.
53.
54.
55.
56.

57
58
59
60
61

. [Homuypetansl. [TomuspupHbIe TIIACTUKN. DTOKCUIAHBIC TJIACTUKH.
. [Ipumenenne nonuyperana. [lonmmyperaHoBble IIIIaCTUKH.
TepmornnacTsl 1 yciioBUs UX BbIOOpa. Buasl TEpMOILIACTOB.
[Tonuatrnen. [onunponuien. [lonuctupon.

[MonuBunminxiopun. [lonurerpadTopaTHIICH.

[TonmuuzoOyTunen. [lorumMeTHIEHOKCH .

[Homudenunenokcua. [onupenunencynbpu.
[TonumyTunentepedranar. [lonukapOoHar.

[Tommapunarsl. [Tonmuamuasl. [Tonuumuaer.

[IpuMeHeHne TEPMOIIACTOB U U3IEIIUNA U3 HUX.

Hucnepcusbiii [ITOO.

. [Tonyuenune 3arotoBok 1y KM.

. [lonmyuenune npenperos. [Ipenperu u npenperosast TEXHOJIOTHUSL.

. Ceprl mpuMeHEHHS TPETPETOB.

. [lomyyenue npenperoB METOOM MPONUTKH apMaTypbl B CMOJIaX.

. [lonyyeHnue npenperoB ¢ MCHOJb30BAHUEM MOPOIIKOBBIX JHUCIEPCHBIX MOJIU-

MEpOB.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
1.
82.
83.
84.
85.
86.
87.

ApamusHoe BOJIOKHO. CBOMCTBA M MPUMEHEHUE apaMua.

AcCCOpPTUMEHT BOJIOKOH U3 apaMuoB: 3a pyoexxom u B Poccuu.
ApamuJiHbI€ BOJIOKHA B KOMIIO3UTaX U UX THUIIBI.

Turbl apaMUIHBIX BOJIOKOH U X ITIPUMEHEHHUE.

Oco0as popma KM — connBuueBbie (COTOBbIE) KOHCTPYKIIUH.

CotoBas koHcTpyKIust KM u popmbl ssueek 3amoHATEIS.

CocTtaB COTOBBIX KOHCTPYKIIUH.

O} exTUBHOCTD COTOBOM KOHCTPYKIIUU B 3aBUCUMOCTH OT €€ TOJIIINHBI.
TexHOI0rnM MOy4YeHUsI COTOBOTO 3aIIOJTHUTEIIS U UX CPABHEHUE.

Turbl BOJIOKOH. MIX cpaBHUTENBbHAS XapaKTEPUCTHUKA

[Ipoueccrl moydeHus: CTEKIOBOJIOKHA.

VYriepoiHble BOJIOKHA: KapOOHMU30BAHHBIE U TpapUTU3NPOBAHHBIE.
BopHble BonokHa U ux nostydeHue. bopoBonbs(dpaMoBbie BOJIOKHA.
Opranndeckue BOJIOKHA.

OObeaHEHNE YITPOUHSIONINUX AJIEMEHTOB. TKaHU U TUIIBI IEPEIUICTCHUS.
Oco6ennoctu cBoiicTB [TIKM. ITpuniunuansasie Henpoctatku [TKM.
DaKTOpbI, MPUBOAIINE K yIyUllleHH0 CBOUCTB [TKM.

Crnoco6s! nonyuennst KM u I[TKM. [poreccst ipu uzrorosnenuu [IKM.
Ycanounsle npoueccel mpu usrorosieHuu [TKM.

OcuoBHo#1 ctoco6 monyuenus KM. Hoseiit Mmeton nomyyuenust [IKM.
IToaroroska xomnonenToB IIKM k cMmenieHuro.

[Tonyuenne IIKM cmenieHneM KOMIIOHEHTOB.

Bunae nponieccoB cmenienus. [lonroroska kommnoneHnToB [IKM k cMmemeHnuro.
O6paboTKa MOBEPXHOCTH HATIOJTHUTES.

VY ydinenue TeXHoIoTuueckux cBoMcTB. JJo6aBku B [IBX.

CgotictBa [IKM Ha OCHOBE KaoJMHA U OJMATUIIEHA BEICOKOW MJIIOTHOCTH.
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88. CaoiictBa [IKM Ha ocHoBe rpaduta u momumponuieHa.

89. Ilonyuenue uzaenuii uz [IKM.

90. BBenenue mnactu(uKaTopoB B MOJUMEPHI.

91. Cmemenue nonumepos. Jucneprupyrouiee CMENIEHUE.

92. Moaudukanus MaTpUIIbL.

93. Cwmecu nonumepos. Cononumepusanusi.

94. TlpoextupoBanus uznennii u3 KM ¢ 3a1aHHBIM KOMILUIEKCOM CBOMCTB.

95. MeTo1bl UMUTALIMU TIpoliecca GOPMUPOBAHUS CTPYKTYPhI IPU Pa3HBIX yCIOBUIX
U pexxumax noyuyeHuns KM.

96. CoBpemeHnHbIl  3Tanm  npuMeHeHuss KM B pa3nuyHbBIX — OTpacisax
IIPOMBIIIEHHOCTH.

97. HaHOCTpyKTYypHpOBaHHBIE YIVICINIACTUKH U YIIIECTEKIOIUIACTHKHY.

[IIkaja oneHUBaAHUSA

[IIxana oueHUBaHUA Kpurepuu onieHuBanus
OOyuatouuiicss r1yO0OKO U COJEpPXKATENbHO PACKPHIBAET TEMY
«OTAN4HO» JOKJIafja, HE AOMYCTUB OMMOOK. OTBET HOCHUT pPa3BEpPHYTHIH U

HCYEPIBIBAOIINN XapaKTep.

OOyuaromuiicsi B IIEJIOM PACKPBIBACT TEMY ITOKJIaaa, OJIHAKO
«Xopormio» OTBET XOTS Obl HAa OJMH W3 HHUX HE HOCHUT pPa3BEPHYTOrO U
MCUEPIIBIBAIOIIETO XapaKTepa.

OOyuaromuiics B 11€JIOM PacKphIBAET TEMY JOKIaa U JOMyCKAeT
pAI  HETOYHOCTEW, (parMEeHTapHO paCKPBIBAET COJACpKaHUE
TEOPETUUYECKUX BOIPOCOB HIIM UX PACKPBIBAECT COAEPIKATEIBHO, HO
JIOTTyCKasi 3HAYUTEIHbHBIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO

«HeynosneTBopuTenIsHO

N OOyuaromuiicst He BiIajieeT BIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPEICTBA OCTATOYHBIX 3HAHUII (TECT)

1. Kakyro ponp urpaet HanoJHUTENb JJI1 KOMITO3UIIMOHHOTO MaTepuana’?

A) onpefensieT ypoBeHb pabouelt TeMIepaTypbl BCE CUCTEMBI

b) oka3biBaeT onpenensioliee BIMIHUE Ha CBOMCTBA KOMIIO3UTa

B) BocnipuHuMaeT u nepepacnpeensieT Harpy3Ku OT BHEIIHUX CHUIT

') onpenensier paboOTOCTIOCOOHOCTH B arpecCUBHOM cpefie

2. Kakue 13 nepeyncieHHbIX MOJIUMEPOB OTHOCSITCS K TPYIINE KOMITO3UITMOHHBIX ?
A) I'etunakc

b) Kanpon

B) Vrinennactux

[') ®ropomnact

1) Texcronut

3. 3aBHCAT 1M CBOMCTBA U3/ACIINUN U3 MOJIMMEPHBIX KOMIIO3ULIMOHHBIX MaTepUaIoB OT
TEXHOJIOTUU UX opMoBaHus? Beibepure 0/1lMH OTBET:

A) na
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b) mer

B) He 3aBucsT

') mo-pa3HOMY IIpH pa3IMYHBIX TEMIIEPATYPHBIX PEKUMAX

4. YTto uCHoyib3yIOT B KaYECTBE apMUPYIOIIUX HANOJHUTEIEH B KOMIO3ULMOHHBIX
Marepuaax?

A) mopouiku

b) rpanynbl

B) BonokHa

5. Yrto sBusieTcs CAECPKUBAOIMIMM (HAKTOPOM B NPUMEHEHUU HAHOPa3MEpPHBIX
HaronauTenen mi1 KM?

A) OTCYTCTBUE TEXHOJOTUM

b) HeIOCTYTHOCTD ChIPBS

B) BbIcOKast CTOUMOCTH

6. K yueMy npuBOAUT BBEJECHUE HAHOPA3MEPHOTO HAIOJHUTENS B KOMIIO3UIIMOHHBIN
mMarepuan’?

A) ynemesmusier ero

b) ynydiaer ero MexaHu4ecKue XapakTepUCTUKU

B) ympomaet npouecc popmoBaHus

7. KakuM u3 m0OpemyioKEHHBIX METOJOB MOTYT ObITh MOJIyYeHbl HAHOMOPOIIKH
METaJIIOB JUId n3rorosiicHnsa KM?

A) pacTBOopeHue MeTaia

b) uctupanue meraina

B) ucnapenue meranna

8. UTO HUCMONB3YIOT B KAYECTBE CBAZYIOIIErO Marepuasa?

A) Kayuyku

b) nopomiactsl

B) TepmormacTsl

') peakToruacTbl

9. Kakyto poap urpaer Matpuia Ajas KOMIO3UIMOHHOTO MaTepuana?

A) oka3bIBaeT ONpeeNsollee BIUsIHNE Ha CBOMCTBA KOMITO3HUTA

b) siBnsiercsa pacnpeeeHHbIM KOMIIOHEHTOM

B) BocnipyHUMaeT OCHOBHbBIE HATPY3KHU

') cBsI3pIBaET pa3sHOPOAHBIE MATEPHAIIBI

10. Yem oOycnoBineHo mosiBieHWE HOBBIX cBoiictB KM mnpu mnepexome K
HaHOJUCIIEPCHBIM cUcTeMam?

A) BBICOKMM yPOBHEM JIUCIIEPCHOCTH

b) BhICOKOI UMCTOTON MaTepUaoB

') BBICOKOI CTPYKTYpPHOM HEOJHOPOTHOCTHIO

11.Kakoii MeTrox HE OTHOCUTCA K OCHOBHBIM METOJAM MOJY4YEHHUS YIJIEPOAHBIX
HAaHOTPYOOK M HAHOBOJIOKOH?

A) Hdyrosoii

b) JlazepHo-Tepmuyeckuii

B) [Muponutnyeckuii
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I') BuotexHomornueckui

12. OOpa3oBaHue CynepMOieKyJbl B CYIPaMOJICKYJISIPHOH XMMHUU MOXKHO OIHCATh
KaK:

A) Peuenrop + cyocTpat(br)

b) Penenitop + penientop

B) Cy6ctpar + cyberpat(bi)

I') Peuentop + MoHOMEpHI

13. Kakoii U3 MUKPOCKOTIOB M300pETEH M03Ke OCTATbHBIX ?

A) CxaHHpYIOIIMI CUIIOBOM MUKPOCKOIT

b) Cxanupyromuii TyHHETbHBIN MUKPOCKOIT

B) PacTpoBsliit Mukpockon

I') IIpocBeunBaromInii 3JIEKTPOHHBIA MUKPOCKOIT

14. Kakast ©3 HAaHOCTPYKTYp SIBJII€TCSI TEPMOJAMHAMUYECKU HEYCTONUNBOM?

A) Mukposmyiibcust

b) Mutienbl

B) Yrneponnbsie HaHOTpYyOKH

') HanoctpykTypbl, hopMupyromnmecs MHTECHCUBHON IIaCTUUECKOM Aedopmalueit
15. Yro Takoe ¢ynnepen?

A)XKene3ocoaepxkaasHaHOCTPYKTYpa, UCIOIb3yeMasi B MEIUIIMHE

b) Yrneponnas nanorpyOka

B) CemeiicTBO 1m1apoo0pa3HbIX MOJBIX MOJIEKYJT 001Iel ¢popmysibl Cn

I') Inockuit mucT rpaduTa MOHOMOJICKYJISIPHON TOJIIIMHBI

16. Kak mensiercs BkJIag MexdazHOW o0jacTd B OOIME CBOWCTBA OOBEKTA IpHU
YMEHBIIICHUH €ro pazMepa?

A) Ilpu ymensineHun paszMepa oOBeKTa BKIIan Mexda3sHOW oOnacT B 00ImMe
CBOMCTBAa 00BEKTA YMEHBIIIACTCS

b) I[lpu ymenbmieHMH pa3mepa 0o0beKTa BKIaA MexdasHOW obmacTé B o0mme
CBOICTBa OOBEKTA YBEINUMBAETCS

B) Ilpu ymeHblieHHMH pa3Mmepa O0bEKTa BKJIaA Mex(azHOH obiacth B oOuume
CBOICTBa 00BEKTA MPOXOAUT uepe3 MakcumyM npu 100 Hm

[') Ilpu ymenblieHuH pa3mepa oOBEKTa BKIAJ MexdaszHoil obimactu B oOIue
CBOICTBa 00BEKTA MPOXOAUT yepe3 MUHUMYM 11pu 100 HM

17. Yto Takoe HAHOTPYOKH?

A) TlpoTsikeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX I'€KCArOHAJBHBIX CETOK C
aToMaMu yriiepoja B y3iax

b) CemeiicTBO 1mm1apoo0Opa3HbIX MOJBIX MOJIEKYJ ootel ¢popmymoit C,

B) IIpoTsiskeHHbIE CTPYKTYPBI U3 YTIIEPOAHBIX MEPEIJIETEHHBIX 1enen

') MetaiutoopraHu4€CcKue BUTHIE MTOJTUMEPHI

18. Uto Takoe pa3MepHbIit 3PHEKT B TEXHOJIOTUHA HAHOMATEPHATIOB?

A) U3meHeHue CBOICTB HaHOOOBEKTOB B 3aBUCHMOCTU OT pa3Mepa 3JIEMEHTOB HUX
CTPYKTYPbI

b) N3meHenue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEITHUX YCJIOBHMA

B) U3meHenue cBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIIOBUI
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') Usmenenue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa
19. Yto o3Hauaet TepMuH "HaHO"?
A) Hano (mmo-rpeuecku nanos) o3Ha4aeT Kapiauk
b) Hano (mo-apeBHErepMaHCKH nanor) 03Ha4aeT THOM
B) Hano (mo-utanssHCKM nano) 03Ha4aeT MaJeHbKHUI YEeJI0BEK
I') Hano (mo-ucnaHcku nanes) 03Ha4aeT MEJIKOE KUBOTHOE
20. YkaxuTe NpaBUIbHYIO MOCJIEI0BATEIbHOCTh BUIOB JIUTOrpapuu B 3aBUCUMOCTHU
OT YMEHBIIEHUS pa3Mepa NoJydyaeMbIX 3JIeMEHTOB UHTerpaibHbix cxem (MMC)
A) Ontuyeckas » Y®-nutorpadus » PeHTreHoBCKas » DIEKTPOHHO-Ty4YeBast
b) DnexkrponHo-nyueBas » Pentrenonckast » Y ®-nurorpadus » Onruyeckast
B) PentrenoBckast » Y ®-nurorpadus » Onruueckast » DIEKTPOHHO-TTydeBast
[N Y®-nurorpadus » Onrudeckas » DISKTPOHHO-Ty4eBas > PeHTreHoOBCcKas
21. Kakoil mMeToA HE OTHOCUTCS K OCHOBHBIM METOJIaM TMOJYYEHUS YIJIEPOHBIX
HAHOTPYOOK ¥ HAHOBOJIOKOH?
A) Hdyrosoii
b) JlazepHO-TepMuuecKkuit
B) [Muponutnueckuii
') BuoTtexHosornveckuii
22. Kakoe omnpejienieHue HAaHOTEXHOJIOTUH SBJISIETCSl HanOosIee MPaBUIIbHBIM?
A) ynpasiienue npoiieccamu maciurada menee 100 HM BogHOM nim Oosee
U3MEpPEHUSX.
b) BBOJ B AeiicTBUE siBNIeHUS pa3MepHOTo 3¢ dekTa, 4TO MPUBOJUT K HOBBIM
MIPUMEHEHUSIM.
B) ucnonp3oBanue CBONCTB M 00BEKTOB U MaT€pUAIOB B HAHOMETPOBOM MacIiTade.
[') BOBMOKHOCTH KOHTPOIUPYEMBIM 00pa3oM co3AaBaTh U MOIU(DHUITMPOBATH
O0OBEKTHI M MX KOMITOHEHTHI pa3mepamu MmeHee 100 HM, XOTs ObI B OJTHOM H3MEPEHUH.
J1) co3ganue GoJiee COBEPIICHHBIX MAaTEPUAJIOB, TPHUOOPOB U CUCTEM pa3MepaMu
menee 100 Hm.
23. JlucriepcHO-YNPOYHEHHBIMU HA3bIBAIOT KOMIIO3UIIMOHHBIE MATEPUAIIBL, . . .
A) CTpyKTypa KOTOPBIX COCTOMT M3 MATPHUIbl U YaCTUIl BTOPOU (a3bl, BbIACIUBIICHCS B
MPOLIECCE CTAPEHUS
b) ynipouneHHbIe IByMEPHBIMHU HATIOJIHUTEISIMU
B) ynpouHeHHbIE OIHOMEPHBIMU HATIOJIHUTEIAMU
I') ynnpouHeHHbIE HYJIb-MEPHBIMU HATIOJHUTEIIIMHU
J1) yipouHEHHBIMU TIOJTHOCTHIO PACTBOPUMBIMU B MAaTPUIIE YACTUIIAMH BTOPOU (pa3bl
24. Yto B HAHOTEXHOJIOTHH O3Ha4aeT abopeBuarypa NEMS?
A) HU3KOARJIACTUYHBIE MEXaHUUYECKHUE CTPYKTYphl (non-elasticmechanicalstructures)
b) HopBexkckoe acTrmiuiomerpuyeckoe obmiectBo (Norwegianestillometricsociety)
B) HanoanekTpoMexaHnueckue cuctemMsnl (nano-electro-mechanicalsystems)
[') HaHOZH3UM ¢ MaTPUYHBIM CUHTE30M (nanoenzymewithmatrixsynthesis)
25. Yro Takoe «acceMOiep» B HAHOTEXHOJIOT U ?
A) yCTpOICTBO J1J1si COPTUPOBKU MOJIEKYJI [0 THIIaM
b) Bua cencopa
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B) HaHOGUIBTP JJ1s1 OUMCTKH BO3IyXa

') HaHOPOOOT, CITOCOOHBIN CO3/1aBaTh KOMUU CEOSI M IPYTUE TTPEIMETHI

26. Kakune u3 nepedrcieHHbIX MAaTEPUATIOB MPUMEHSIOTCS AJIsI CO3/IaHUS
HAaHOMEXaHUUYECKUX CUCTEM?

A) MeTaJlIbI

b) kpemHunii

B) nepeBo

') monumepsbl

27. . K MeromaM XHMHYECKOrO OCaXACHHUS (YyHKIHMOHAIBHBIX MOKPBHITUN (METOn
XOII-CVD) otHOCHT:

A) ocaxaeHue (QPYHKIIMOHAIBHBIX TMOKPHITHUM Ha paboure MOBEPXHOCTH U3ACIHU
MyTeM TEHepalliyd BeIlIeCTBA B BaKyyMHOE IPOCTPAHCTBO KaMmephl C Tojaayei
peakionHoro rasa (N,, O, CxHyu ap.);

b) ocaxnenue ¢GyHKIIMOHATBHBIX MOKPHITHH Ha pabodyne MOBEPXHOCTH W3NETUI
MyTEM BOJOPOJHOTO BOCCTAHOBJICHUS MAapoOra3oBBbIX CMECEH, CoJep Kalinux
TaJIOTEHUIbI METAJlJla U COEJAUHEHHUS, SBISIONIUXCS IMOCTABIIMKOM BTOPOTO
KOMIIOHEHTa U BOJIOPOJIa, KOTOPBIN CIIY>KUT OJTHOBPEMEHHO ra30M-TPAHCIIOPTEPOM U
BOCCTaHOBUTEJIEM;

B) ocaxaenue HMOHOB MeTaiila M3 BOJHOTO pacTBOpa XJopuja Merauia 0e3
MPOIYCKAHMS YepPE3 HErO JIEKTPUUECKOTO TOKA.

28. WsroromieHue JeTaied WAM  UX  OPOTOTUIOB  METOAOM  JIa3epHOMU
crepeonutorpaduu (metoq SLA) Ha3bIBaIOT:

A) M3rOTOBIIEHUE JETANM WM €€ MPOTOTHMA IMyTEeM IOCIOWHOTO JUCIEPCHOHHOTO
oTBepJieHuUs nosinMepa ((hOTOMOTUMEPH3AIIMHN) C TIOMOIIIBIO Ja3€PHOTO JIy4a;

b) u3roroBneHus neranu myTeM H30MPATETHLHOTO JIA3EPHOTO CIEKAHUS MOPOIIKOBBIX
MaTEepHAIIOB U3 PA3JIMYHBIX METAJUIOB, KEPAMUKH, MOJMAMHJIOB, TOJUKAPOOHATOB,
BOCKa, HCHUJIOHA;

B) wusroroBneHue neraneil mpu HapallMBaHUM CIOUCTBIX OOBEKTOB IO MOJHOIO
BOCIIPOU3BOJICTBA U3/EIIHS.

29. 3a30pel MeXIy NMyaHCOHOM M MaTpuled B mTammnax Juisi NpoOUBKHU-BBIPYOKU
riacTMacc BIOUPAIOTCS:

A) GoJsIbIIMMU, YEM TIPU 00PAOOTKE METAIIIIOB;

b) MmeHbIIUMU, YeM 1pu 00pabOTKE METAIIOB;

B) Takumu ke, kak rnpu 00paboTKe METaJLIOB.

30. Capka noamMepoB MPOU3BOJAUTCS:

A) ipu TemrepaType BI3KOTEKYUYero COCTOSIHHUS;

b) npu Temneparype BbICOKO3JIACTUYECKOTO COCTOSIHUS;

B) npu koMHaTHOM TeMIieparype;

') mpu Temneparype rmiaBIeHUs

Kuro4 k Tecram:
Ne [IpaBunbHBIM Ne [IpaBunbHBII Ne [IpaBunbHBII
BOII OTBET BOII OTBET BOII OTBET
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poca poca poca
1 A 11 r 21 b
2 r 12 A 22 A
3 A 13 r 23 B
4 B 14 A 24 A
5 b 15 b 25 b
6 r 16 b 26 b
7 A 17 B 27 r
8 b 18 A 28 B
9 b 19 B 29 A
10 B 20 r 30 b
IlIkana oneHUBAHUS Pe3yJabTATOB TECTUPOBAHMS
% BEpHBIX pelleHuil (OTBETOB) [Tkana oneHuBaHUs
85-100 OTJIMYHO
70 - 84 XOpOouIOo
50- 69 YAOBJIETBOPUTEIIBHO
0-49 HEYJI0OBJIETBOPUTEIBHO
8.2.4 NnauBuayajibHbIe 3a/laHuA (3apaHus Ha

CAMOCTOAITEJIbHYI0 padoTy)

BapraHT WMHIUBUIYaJIbHOTO 3a/laHHsl OINpPEAENIeTCS COIVIACHO TaljuLe I10
CYMMe JIBYX MOCIEIHUX HUPp CTyAEHUECKOro mudpa.

Bapuant Howmepa 3aganuit
0 1 20 39 58 77 96 115 134
1 2 21 40 59 78 97 116 135
2 3 22 41 60 79 98 117 136
3 4 23 42 61 80 99 118 137
4 5 24 43 62 81 100 119 138
5 6 25 44 63 82 101 120 139
6 7 26 45 64 83 102 121 140
7 8 27 46 65 84 103 122 141
8 9 28 47 66 85 104 123 142
9 10 29 48 67 86 105 124 143
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10 11 30 49 68 87 106 125 144
11 12 31 50 69 88 107 126 145
12 13 32 51 70 89 108 127 146
13 14 33 52 71 90 109 128 147
14 15 34 53 72 91 110 129 148
15 16 35 54 73 92 111 130 149
16 17 36 55 74 93 112 131 150
17 18 37 56 75 94 113 132 151
18 19 38 57 76 95 114 133 152

1. 3nauenue KM B cOBpeMEHHOM MUPE U CBA3b C APYTUMH HAYKAMH.

2. OnpeneneHue MOHATUH — KOMIIO3UIIMOHHBIE MaTepHasibl, KOMIIO3UTHBIE
MaTepUalIbl, KOMIIO3UTHI.

3. Ucropuyeckue acieKThl TUCUUIUIMHBL. [[peBHHUE CTPOUTEIbHBIE MATEPUAIIBI U3
Komrio3ura. JlpeBHue goporu ¢ ucnosb3oBanuem KM./[peBHHE MOCTPOMKH W3
KoMIo3uta./[peBHrE cyJ1a U MOCThI U3 KOMIIO3HUTA.

4. O peanuzanuu «IIporpammsl pazsutus KM B POy.

5. TlepcnextuBsl U ipoOiemsl pazputust KM.

6. IIpumepsl npoayKIIMU KOMIIO3UTOB B POD.

7. KpynHeiimre Hay4yHble LEHTPBI U IPEANPUATHS, 3aHUMAIOIUEC pa3padoTKaMu B
obnactu KM.

8. Kinaccudukanusa kommnosutos no ['OCT 33742-2016.

9. TepMmuHsl 1 onpeaeeHuss KOMNo3uToB monumepHbix o 'OCT 32794-2014.

10. Knaccudukanus KM no cTpykType U BUly HAIOJHUTENS; IO TUILY MATPHIIBL; 1O
r€OMETPUHN aPMUPYIOLIUX 3JIEMEHTOB.

11. Cxewmsl cTpykTypsl KM.

12. PaznuyHble TEOMETPUN APMUPYIOIINUX KOMIIOHEHTOB U CXEMBl apMUPOBAHUS
KOMIIO3UTOB.

13. Knaccudukanus marpuaasix KM mo cxeme apmupoBanus (KOHCTPYKITMOHHBIN
MPUHIIHII).

14. KM u30TponHble 1 aHU30TPOIIHBIE.

15. XaoTtnyHo- 1 ynopsaoueHHO-apMupoBanHeie KM.

16. Knaccudukanus KM 1o pazMepy 4acTHUIl HAlOJIHUTEIIS.

17. Knaccudukanus KM o merogam nosydeHust (T€XHOJIOTUYECKUH TTPUHIIHUII).

18. Knaccudukanus KM no HazHayeHUIO (IKCILTYyaTallMOHHBIN TPUHIIMII).
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19. MarpuuHple CHUCTEMBI, COCTOAIIME W3 HEMPEpPHIBHON (a3bl (MaTpPUIbl) U
JICIIEpCHOM (ha3bl.

20. KoMno3uuuu ¢ BOJIOKHUCTBIMU HAIOJTHUTEISIMH.

21. Kommo3uiuu, UMEIIINEe B3aUMOINPOHUKAIOINIYIO CTPYKTYpY JBYX WM Ooiee
HEINpepbIBHBIX (a3.

22. Tunel KM ¢ MeTauIM4eCKOM U HEMETAJUIMYECKOW MaTPHULICH.

23. Tunst KM no npupoae maTpuupbI.

24. KM no npupoae u popme HanoJIHUTENS.

25. Apmupoanubsie KM u ux cBoiicTsa.

26. TlonumepHble KOMIIO3UTHI Ha OCHOBE BOJIOKOH (BITKM). Bunbst BITKM.

27. Apmupyroiye BookHUCThIe HanonHuTenu (ABH).

28. Cxemsl apmupoBanusi BKM.

29. Cxewma crnouctbix KM.

30. Ocnosnble rpynibl [IKM. HeHnanosiHEeHHbBIE TUIACTHKM.

31. Cocras u coiictBa BIIKM. Bri0op ocHOBHBIX KOMIOHEHTOB BITKM.

32. OcHOBHBIE BBl ADMUPYIOIINX XUMAYECKUX BOJIOKOH.

33. Marpuua nu ABH. Tepmonnactsl.

34. CocraB TEPMOCTOMKHX TEPMOIUIACTOB. PeakTomiacTsl. [ pymmbl peakToiacTos.
35. Buasl KM ot coctaBa ABH.

36. AHM30TPOIHS PACTIOJIOKEHUS U ITTMHA BOJIOKOH.

37. OcHoBHbie BUsibl ABH. TpexmepHbie CTpYKTYpHI.

38. OcHOBHbIE MapaMeTPbI MPOLECCOB MonyueHuss KM.

39. Metoabl nosyuenus uzaenui u3z BITKM.

40. O6padotka BIIM.

41. ApaMuJIOIUIACTUKHU U UX CBOMCTBA.

42. CTeKJIOIUIACTHKH U YIJIEIUIACTUKH, UX CBOMCTBA.

43. IlomydeHne CTEKIOIIACTUKOB U YIVIETUIACTUKOB.

44. TlonmuMepHbIE MaTPULIBIL.

45. ba3anpTOIIACTUKHU U UX CBOMCTBA. BOpOmiIacTUKu U UX CBOMCTBA.

46. Antudpukunonusie KM u IIKM u ux Tpubo-TexHu4ecKkrue CBOMCTBA.

47. VYraerpadurosie anTudpukuronnsie [IKM. @pukunonasie KM u ITKM.
48. W3penus w3 HaHokomno3uToB. HaHokxommnosuTHas TpyOa. HanopasmepHsiii
pensed u crocoObl ero GopMUpOBaHKS HA TTOBEPXHOCTH TPYOBI.

49. Metoab! uccienoBanus HaHOKM.

50. Tunsl matpuil. [Touarue «matpuia». TpeOoBaHUS K MaTpUIIAM.

51. Tepmomnactsl. PeaktomnnacTel. D1aCTOMEPHI.

52. Metozpl MONy4YeHUsI METAJUIMYECKUX U NOJIMMEPHBIX MaTPUL U UX CBOMCTBA.
53. Twumnel peakroniacToB. GeHOMIACTb. AMUHOIUIACTHI.

54. Tonuyperansl. [lonmudpupHbie MIaCTUKU. DTOKCHIHBIE MJIACTHKH.

55. Ilpumenenue nonmyperana. [lonmypeTraHoBbIE TUIACTUKH.

56. TepMomuiacTsl U yciI0BUs UX BbIOOpA.

57. Buapl repmoruiactoB. Ilonuatuien. IomunponuineH. [Tommctupont.

58. MapxkupoBka KM 0TeuecTBEHHOTO MPOU3BO/ICTBA.
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59. [lonyuenune 3arotoBok st KM. [Tonydyenue npenperos.

60. IIpenperu u npenperoast Texnoynorus. Chepsl MPUMEHEHHSI PETIPETOB.

61. I[lonydeHne npenperoB METOIOM IIPOIIUTKH apMaTypsl B cMonax. [lomydenue
IPENPEroB C UCHOIb30BAHUEM MOPOIIKOBBIX JUCIEPCHBIX MOJTHUMEPOB.

62. XonauHrosas koMmnanusa « KoMmnosur» u npeanpustvs, BXOASIIME B HEE.

63. ApaMHIHOE BOJIOKHO U UCTOPHS €r0 MOSBICHUS.

64. CpolicTBa UnpuMeHeHue apamuaa. BonokoHa U3 apaMua0B: 3a pyOeXoM U B
Poccuu. ApamuiHbie BOJIOKHA B KOMIIO3UTaX U UX THUIIBL.

65. KeBnapoBsie BOJIOKHA. ApaMUIHOE BOJIOKHO pycap. Tkanb «Pycapy.

66. Ocobas popma KM — connBuueBbie (COTOBBIE) KOHCTPYKIIHH.

67. CotoBast koHCTpYKIHs KM 1 hopmbl ssueek 3anogTHUuTES.

68. CocTaB COTOBBIX KOHCTPYKIUH.

69. Db PexTUBHOCTH COTOBOM KOHCTPYKIIUU B 3aBUCUMOCTH OT €€ TOJIITUHBI.

70. TexHONIOrMM NOJyYEHHsI COTOBOTO 3aIIOJIHUTENS U UX CPAaBHEHHUE.

71. Tunbl BONOKOH. MIX cpaBHUTENBHASI XapaKTEPUCTUKA

72. CTeKISTHHbIE BOJIOKHA U UX JJOCTOMHCTBA.

73. IIporecchl MOay4YeHUs CTEKJIOBOJIOKHA.

74. YraepoaHble BOJIOKHA: KApOOHU30BAaHHbIE U rpaUTU-3UPOBAHHBIE.

75. Ilony4yeHue yriaepoaHbIX BOJOKOH.

76. bopHble BOJIOKHA U UX TojydeHue. bopoBoiibppamMoBbie BOJIOKHA.

77. Oprann4eckue BOJIOKHA.

78. Bonokna «KeBnap» 1 UX IOCTOMHCTBA.

79. CBolicTBa apaMUIHBIX BOJIOKOH U CITOCOO UX MOJTYUYEHUSI.

80. O0beAMHEHNE YITPOYHSIOMIUX AJIEMEHTOB. TKaH! U TUIIBI TIEPEIIICTSHHUS.

81. Ocobennoctu cBoicTB [IKM.

82. Ilpuniunuansubie HepocTaTku [TKM.

83. @akTOophl, NPUBOASIIIME K yIydlIeHHIO cBOMCTB [IKM.

84. Cnoco0Orl nonyuenus KM u ITIKM. IIpouecce! npu nzrotosnennn [IKM.

85. Ycanounsie npotecchl mpu urotosiaeHnu [IKM.

86. OcHoBHoi crioco0 noyyeHust KM. Hoselit meton nonyuenust [IIKM.

87. BaxHEMIIME TUITBI IPOMBIIUIEHHBIX CHJIAHOBBIX AIIIPETOB.

88. CrorictBa [IKM Ha OCHOBE Ka0JIMHA U MTOJIUATUIICHA BBICOKOUW TIJIOTHOCTH.
89. CpoiictBa [IKM Ha ocHOBe rpadurta v MOJUMPONUIICHA.

90. [Ipuembl 00paOOTKKM HATIOJTHUTEIICH.

91. CriocoOb1 HaHeceHus anmperta. [IpeumyIiecTBa 1 HEIOCTATKU ANMIPETUPOBAHMSI.
92. Ilonyuenue uzaenuit uz [NKM.

93. IlosyueHHe MOJMMEPHOrO CJIOSI HA IOBEPXHOCTH HAMNOJHUTENSL METOJIOM
pPauKaIbHOW MOJTUMEpPU3AIUH.

94. I[lonumepu3anus B NPUCYTCTBUU HAIIOJTHUTEIEH.

95. CpaBHeHHE METO1a CMEIIEHUS U ITOJIMMEPU3ALMOHHOTO HAITOHEHNS.

96. IIpoextupoBanus uzaennit u3 KM ¢ 3a1aHHBIM KOMIUIEKCOM CBOMCTB.

97. MeToapl UMHUTAIMK Tpoliecca (GOPMUPOBAHUS CTPYKTYPBI IIPHU PA3HBIX YCIOBUSIX
U pexxumax noryuyenns KM.

26



98. IlporHo3upoBaHue pEXKUMOB TonydeHus wus3faenuid u3 KM ¢ 3amaHHBIM
KOMIUIEKCOM CBOWCTB.

99. CoBpemenHblii 3Tan npumeHenus KM B pa3nuuHbIX OTpACIsaX TPOMBIILIEHHOCTH.
100. IIpumenenue [IKM npu coznannu NpoTUBOOOIIEIEHUTEIbHBIXHAHOOKPBITHM.
101. HaHOCTpYKTYypHpOBAaHHBIE YIJIEIUIACTUKHU U YTJIECTEKIIOIJIACTUKH.

102. HaHOKOMIIO3UTHI B @9POKOCMUYECKOW U aBUAKOCMHUYECKON MTPOMBIIIIEHHOCTH.
103. IlepcnexktuBbl npuMeHeHHs] KoMIIO3UTOB B AIIK.

104. OcHoOBHbIEC HaNIPaBJICHUS IPUMEHEHUS KOMIIO3UTOB B CEITbCKOM XO3SIMCTBE.

105. IlpeumymiectBa u HepoctaTku KM.

106. Onpenenenune HaHoTexHoyoruu corsacHo 'OCT P 55416-2013/ISO/TS
80004-1:2014.

107. Omnpenenenue tepmuHoB 1Mo ['OCT P55416-2013/ISO/TS: HaHOauamasoH,
Hay4YHbI€ OCHOBbl HAHOTEXHOJIOTMM, HaHOMaTepuaj, HAaHOOOBEKT, HAHOCTPYKTYpa,
HAaHOCTPYKTYPHUPOBAaHHBIN Marepuail, TEXHUYECKUI HaHOMaTepHuall,
POMBIIUICHHBIN HaHOMaTepual, HAHOTEXHOJIOTHYECKOE IIPOU3BOJICTBO,
HaHOpa3MepHbIe F3(P(PEKT U CBOICTBO.

108. Tumbl HaHOMaTEpHAIOB (COIVIACHO 7 MEXIYyHApOAHOW KOH(MEpPEHUUHU 10
HAHOTEXHOJIOTHSM).

109. O6snacTu npuMEHEeHHUs] HAHOTEXHOJIOTHH.

110. IIpuBenure npuMepsl NpoayKIuu Poccruiickoil HAHOMHYCTPUH.

111. Ha3oBute Hayku, HOSABUBIIHECS Oy1aroapst HAHOTEXHOJIOTHSIM.

112. IlpuBenure NCTOPUYECKHUE IPUMEPBI UCIIOIB30BAHNS HAHOTEXHOJIOTU.

113. be3zonacHOCTh HAHOTEXHOJIOTHA.

114. Knaccudukanus puckoB U yrpo3 OT HAHOTEXHOJIOTUI 00IIIero XapakTepa.

115. Puck ymepb6a i 370pOBbSI B YCIOBUSX MPOMBIIIIEHHOTO HCIOJIb30BaHUS
HAaHOTEXHOJIOTUH.

116. Ilepeuncnute GpakTOpbl, ONPEACISIONINE TOKCHYHOCTh HAHOMATEPHATIOB.

117. cTOUHMKHM NOCTYIJIEHHS] HAHOYACTUL] B OKPYKAIOILIYIO CPEY.

118. Ilytm murpamum HaHOYACTHUI[ B OKpyXkawmen cpene. Ilytm mocrynnenus
HAaHOYAaCTHUILl B OPIaHU3M YEJIOBEKA.

119. Mexanocuntes. Hanogabpuka. CkopocTs pa3MHOKeHUsI HaHO(haOpHK.

120. Hanodabpuka u3z JJHK. HanoakTioaropsl. XuMudyeckre HaHOAKTIOATOPBI.

121. Penmmkatopsl. MexaHu3M JABUKEHHUS HAHOABTOMOOMJIS.

122. Kak Ha3pIBalOT HAHOPOOOTHI, CITOCOOHBIX K CO3aHUIO CBOMX KOIUH

123. TlorennumanbHas chepa npuMeHEeHUIT HAHOPOOOTOB.

124. MeaumnuHackue HaHOPOOOTHI. UTo Takoe pecriuporut? Ero paspadborunk?

125. T[IpobreMbl MEIUITMHCKUXHAHOPOOOTOB.

126. BoeHHbIE HAHOTEXHOJIOTHH.

127. BoeHHbIe uccenoBaHus B 00IaCTH HAHOTEXHOJIOTUH. HaHOOpoHEeKMITET.

128. IIpumeHeHrEe HAHOTEXHOJIOTUM B IPOMBIILIEHHOCTH.

129. HaHOTEXHOJIOTMH IIPU YIPOYHEHHUH JI€TAJIEW U HHCTPYMEHTOB

130. CriocoObl HaHECEHUSI HAHOTTOKPBITHSI.

131. [IpuMeHeHHEe HAHOTEXHOJIOTUN B aBTOMOOMIIECTPOCHUU
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132. CsolicTBa THCTHEB JI0TOCA — 3P PEKT JT0TOCA.

133. Tlepeuncnute psii CrieNUaIbLHBIX MAaTEPUATIOB W M3JIEINI Ha OCHOBE «d(ddekTa
J0TOCa», 00IAaJAIONTNX CAMOOYHILAIOITUMUCS CBOMCTBAMHU:

134. IlpuBenute cxeMy peanu3aiuu JoToc-3ddexra.

135. VYraepoaHsle HaHOMaTepualbl:HAHOAJIMAa3bl, YIJIEPOAHBIE  HAHOTPYOKH,
dbymiepensl, rpadeH.

136. ABTOMOOWJIbHBIE HAHOTIOKPBITHS.

137. Bunbl HaHOMaTepuanoB. MacitaOHbIH (hakTop.

138. UckyccTBeHHBIE (CHHTETUYECKHE) HU3KOpA3MEPHbIE OOBEKTHI.

139. OObeMHBIE HAHOCTPYKTYpUpPOBAaHHbIE MaTepuaidbl (METAIbI W CIUIABBI,
KepaMuKa, [IEMEHThI, KOMITO3UTHI U TUOPHJIBI).

140.  VYruepoaHble HaHOMAaTepUalbl: HAHOAIMAasbl, YIJIEPOJHBIE HAHOTPYOKH,
dbymnnepensl, TpadeH.

141. Poccuiickue u 3apyOeKHBIC TPOU3BOAUTEIN HAHOMATEPHAIOB. X CTOUMOCTS.
142. Drtansl pa3BUTHE MUKPOCKOIIMYECKOW U HAHOCITUYECKON TEXHUKH.

143. Metoabl uccnea0BaHUS TOBEPXHOCTH HA HAHOYPOBHE.

144. HanoMaHHUIYJIATOPBL, 30HIBI U UX UCIIOJIB30BAHUE.

145. TlpubopocTpoeHue Ajis HAHOMHIAYCTpUU. MeTposorusi, CTaHAapTU3ALMS U Cep-
Tudukanus npoaykunu. HaHoaeKTpoHuka, KOMIIOHEHTHAs 0a3a U yCTPOMCTBA.

146. IlpuMeHeHHE HAHOIIPOLIECCOPOB HA aBTOTPAKTOPHON TEXHHKE.

147. D3ddekT 6€3b13HOCHOCTH U 00pa30BaHKUE CEPBOBUTHOM IIJICHKH.

148. JloTtoc-3¢d}eKT u caMOOUHUIIIAIOIIUECs TTOKPBITHS.

149. MHKpeMeHTHBIE, 3BOJIIOLIMOHHBIE U PAJANKaJIbHbIE HAHOTEXHOJIOTUU.

150. Hanotpubomnorus. be3paz0opHBIMPEMOHT TEXHUKU U 000PYIOBaHUSI.

151. Hanonpucanku k TorurBaM. HaHo/100aBKM K CMa304HBIM MaTepHUajaM.

152. Pemetannu3aHThl U TeOMOAU(PUKATOPHI.

[Ixana oneHuBaHuA

[ITkana oneHUBaHUA Kputepuu oneHnBanus

«OTIU9HO» BHITIOJTHEHBI BCE 3a/laHUs  KOHTPOJBHOW  paboThl; paborta
BBINIOJITHEHA B CPOK, O(OpMIICHHE, CTPYKTypa W CTHIIb PaOOThI
o0pa3ioBbie; paboTa BBIMOJIHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT
CcOOCTBEHHBIE 0000IIEHNS, 3aKITFOUYSHHS U BEIBOJIEI.

«Xopomo» TEOpPETHYECKasl YaCTh M pacuyeThl KOHTPOJIbHOU pabOThI BHIIIOJHEHBI
C HE3HAUUTEJIbHBIMU 3aMEYaHUsMH; paboTa BBINIOJHEHA B CPOK, B
oopmieHNH, CTPYKType M CTHJIE MPOEKTa HET TPyOBIX OMIMOOK;
paloTa BBINOJIHEHA CaMOCTOSITENbHO, MPUCYTCTBYIOT COOCTBEHHbBIE
00001IeHNs, 3aKITI0UYEHHUS] U BBIBOJIBI; MPABHIBHBIC OTBETHI HA BCE
BOIPOCHI ¢ HOMOIIBIO MPENoaBaTesl IPH 3aLIUTE PAOOTHI.

«Y 1OBJIETBOPUTEIHHOY BBIIIOJTHEHHbIE ~ 3aJjaHMsl  KOHTPOJBHOM  pabOThl  HMMEIOT
3HAUMTENIbHBIE 3aMeydaHus; paboTa BBINOJIHEHA C HapyILIEHUEM
rpadpuka, B O(OpPMIICHHH, CTPYKType H CTHIEe pabOTHI €CTh
HE/IOCTAaTKU; paboTa BBINOJHEHA CaMOCTOSTENbHO, NMPUCYTCTBYIOT
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coOCTBEHHBIE 000OIIEHNS; OTBETHI HE HAa BCE BOIPOCHI MIPU 3aIUTE
paboThl

((HCYI[OBHCTBOpI/ITCJIbHO 3a1aHUus B KOHTpOJ’IbHOﬁ pa60Te BBITIOJIHEHBI HE ITOJIHOCTBIO HJIU
» HEMPaBWIbHO, OTCYTCTBYIOT WJIM CIICJIaHbl HEIPABHJIbHBIC BBIBOJIBI
u  o000meHus; odopmieHue pabOTBI HE  COOTBETCTBYET
TpeOOBAHHUSIM; HET OTBETOB Ha BOIIPOCHI ITPH 3aIIUTE PAOOTHI.

8.2.5. TempblI 1151 CAaMOCTOSATEJIbHOI PadoOTHI CTYIEHTOB

TeMbl 17151 CAMOCTOSATENbHOI PadOThI:
1. Tepmunsbl u onpenaeseHus: KoMno3uToB nonumepHsix no 'OCT 32794-2014.
2. Knaccupukanus komnosutos o I'OCT 33742-2016.
3. Kiaccudukanus KM no cTpykType U BUy HAIOJHUTEIS; IO TUITY MaTPHUIIbL; IO
Tr€OMETPUHN aPMUPYIOITUX IJIEMEHTOB.
4. Cxemsl cTpyKTypbl KM.
5. PaznuunHbie reoMeTpur apMUPYIOIIUX KOMIIOHEHTOB M CXEMbl apMHUPOBaHUS
KOMIIO3UTOB.
6. Krnaccudukarus matpuunbix KM no cxeme apmupoBanusi (KOHCTPYKIMOHHBIH
TIPUHIIHUII).
7. KM HU30TpONHBIE U AHU30TPOIIHBIE.
8. XaoTU4YHO- U yNOPSA0UYCHHO-apMHUpoBaHHbIe KM.
9. Knaccudukarus KM mo pazmepy 4acTHI] HATTOTHUTEISL.
10. Knaccudukamus KM mo meToaM mosry4eHus (TEXHOJIOTHYESCKUI TPUHIIHII).
11. Knaccudukamus KM mo HazHaYeHUIO (IKCILTyaTallMOHHBIN TPUHIIHII).
12. MarpuuHble CHUCTEMBI, COCTOAILIME W3 HENPEPBIBHOM (pa3bl (MaTpulbl) U
JUCTiepcHOM (ha3bl.
13. Kommno3uuuu ¢ BOJOKHUCTHIMHA HAITOJTHUTEIISIMU.
14. Kommnosunuu, UMEIONINE B3aWMOIIPOHUKAIOIIYIO CTPYKTYpPY ABYX WU OoJjiee
HEIpepbIBHBIX (a3.
15. Tunet KM ¢ MeTaJuIMYE€CKOM U HEMETAJUNIMYECKOW MaTPHUILICH.
16. Tunst KM no npupojie MaTpHIIbl.
17. KM no npupojie u hopMe HamOTHUTEIS.
18. ApmupoBannsie KM u ux cBoiicTsa.
19. TlonumepHble KOMIIO3UTHI Ha 0OcHOBE BOJIOKOH (BITKM). Bunsr BIIKM.
20. Apmupyroiine BoJIokHUCThIE HanonHuTenu (ABH).
21. Cxemsbl apmupoBanust BKM.
22. Cxema cnouctbix KM.
23. Ocnosnble rpynnsl [IKM.
24. CocraB u cBoiictBa BITKM.
25. Bp1060op ocHOBHBIX koMIOHEHTOB BITIKM.
26. OCHOBHBIC BUJIbI APMUPYIOIINX XUMHUUYECKHUX BOJIOKOH.
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27. Marpuua u ABH.

28. Tepmomnactel. CoCcTaB TEPMOCTOMKUX TEPMOILIACTOB.

29. Peakronnactel. [’ pynmsl peakTomacTos.

30. Bunst KM ot cocraBa ABH.

31. Crenens apmupoBaHus u pacrnosoxxkenure BojgokoH B ABH u BITKM. O0bémHbIe
CTENIEHU apMHPOBAHUS.

32. AHM30TPOIHS PACTIOJIOKEHHUS U ITIMHA BOJOKOH.

IkaJa oneHUBaHHUA

[[Ixana oneHUBaHUA Kputepuu onennBanus

«OTan4HO» OOyuatomuiicss TIIyOOKO M COJEpXKAaTeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIBIBAIOIINN XapaAKTED.

«Xopomo» OOyuaromuiicss B 1€JIOM PacKpbIBa€T TEMY CaMOCTOSITEIbHOM
paboThl, OJHAKO OTBET XOTA OBl HAa OJWH W3 HHUX HE HOCHUT
Pa3BEPHYTOTO U MCUYEPIIHIBAIOIICTO XapaKTepa.

«Y I0BJIETBOPUTEIILHO» OOyuaromuiics B 1LI€JIOM PACKpbIBa€T TEMY CaMOCTOSITEIbHOMN
paboTbl W JOMyCKaeT psii HETOYHOCTeH, (parmMeHTapHO
pacKpbIBaeT COJEPKAHUE TEOPETUYECKUX BOIIPOCOB WIM HX
pPacKpbIBa€T  COJEp)KaTeNbHO, HO JONYyCKas 3HAYUTEIIbHBIE

HCTOYHOCTH.
«HeynoBineTBOpUTEIILHO OOyuaromuiics He Bia/eeT BHIOPAHHOM TEMON CaMOCTOSITEIbHOM
paboThI
8.2.6. NuauBuayajdbHble 3aJaHUsl JJIsl  BBINOJHEHHUSI PACYETHO-

rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PI'P, KP u KII no qucuunnune «MarepuanoBenenue» padodeil mporpaMMoi u
y4eOHBIM TUIAHOM HE MPEeAYCMOTPEHBI.

8.2.5. TemaTuka KpyrJbIX CTOJI0B, IMCKYCCHH, IMCIIYTOB.

1. OcHOBHBIE TOHSTHS, CBSI3AHHBIE C KOMIIO3UTHBIMM M HAaHOMAaTepUalaMH M HX
¢usnko-xuMuyeckuMu cBoiictBamu. OOCYXJI€HUE OCHOBHBIX MOJIXOJO0B K CHHTE3Y
HaHOMAaTEPHAJIOB.

2. Ponp oOpeMa W TOBEPXHOCTH B (PU3MUECKUX CBOMCTBaX HaHOPa3MEPHBIX
00BbeKTOB. THUIbI B3aUMOJEHCTBUS MEXKIYy HAHOOObEKTAaMHU
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3. OOcyxneHne HAHOTEXHOJIOTMYECKUX AaCIEKTOB  IOJIMMEPHBIX CUCTEM:
HAJMOJICKYJISIpHAs CTPYKTypa MOJIUMEPOB — KITyOOK, TII00yIIa.

4. KoHcTpyupoBaHuE, TPUMEHEHHUE U KOHTPOJIb KauecTBa KOMIIO3UIIMOHHBIX
MaTepuaoB

5. OcnoBubie knaccbl KM. Tunbslt KM: ¢ meTamnmyeckod W HEMETAUIMYECKOMN
marpunei. KM

10 TIPUPOJIC MATPUIIBI: TEPMOpEaKTHUBHAs, TepMoOIUlacTUuHasi, rudpuaHas. KM mo
npupoze U popMe HaAOJIHUTETIS.

6. PeakToruiacTel U TepMOILIaCTUYHbIE NOaUMeEpHI. [lonydenue, cTpoeHue, CBOMCTBA,
MIPUMEHEHUE

IIIxaaa omeHUBAHUSA

[[Ixana oneHBaHUA Kpurepun onennBanus

«OTan4HO» OOyuatomuiics TiIyOOKO M cOJep)KaTeIbHO PACKPBIBAET TEMY
KPYIJIOTO CTOJa, HE JOMYCTUB OLIMOOK. ApryMeHTalus HOCUT
pa3BEpHYTHIM U NCUEPIBIBAIOIINN XapaKTep.

«Xopouio» OOyuarouuiicss B LEJIOM pPAacKpbhIBaeT TeMy KpyIJoro cToa,
OJTHAKO apryMEHTallUsHE BCEerJAa HOCHUT Ppa3BEpHYTOro U
MCUEPIBIBAIOIETO XapaKTepa.

«Y IOBJIETBOPUTEIILHO» OOyuaromuiics B LEJIOM pacKpbIBaeT TeMY KpYIJIOTO CTOJIaU
JIOMyCKAaeT psJl HETOYHOCTeH, (parMeHTapHO pacKpbIBaeT
CoJiepKaHUEe BOIPOCOB MJIM HUX PACKPBIBAET COJAEP’KATEIbHO, HO
JIOIIyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HeytoBneTBOpUTEIBEHO OO6yuaronuiics He Bia/ieeT BEIOpaHHON TEMOM KPYTJIOro cToja
8.2.6. OHEHOYHBIE CPEJACTBA INPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3aganus) aJis 3a4era:

l. OnpeneneHue NOHATUNA — KOMIIO3UIMOHHBIE MAaTepHallbl, KOMIIO3UTHBIE
MaTepHualibl, KOMIO3UTHI.

2. Ilepcnextussbl u mpodiemsbl pazputusi KM B PO.

3. Knaccuduxamus kommosutos mo ['OCT 33742-2016.

4. Tepmunsl 1 onpeaeneHuss KoMno3suTos noaumepHeix no 'OCT 32794-2014.

5. Knaccudukamus KM no cTpykType v BUAy HallOJHUTENS; IO THILY MaTPHUIbL; 110
Tr€OMETPUHN aPMUPYIOLIUX 3JIEMEHTOB.
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6. Cxewmsbl ctpyktypsl KM. Pa3nuuHble reOMETpUM apMUPYIOIIUX KOMIIOHEHTOB U
CXEMbl ApMHUPOBAHUSI KOMIIO3UTOB.

7. Knaccudukanus matpuunbix KM no cxeme apmupoBanusi (KOHCTPYKIMOHHBIN
IPUHIAI).

8. KM u30TponHble 1 aHU30TPOITHBIE.

9. Knaccuduxanusa KM no pazMepy 4acTull HallOJTHUTEIIS.

10. Knaccudukamus KM o meTogaM nostydeHus (TEXHOJIOTMYECKUI PUHILIMIT).
11. Knaccudukamnus KM no HazHayeHUIO (IKCILTYyaTallMOHHBIN TPUHIIMIT).

12. MarpuyHble CHUCTEMBI, COCTOSIIHNE W3 HENpephiBHOW da3bl (MATpULBI) U
JUCTIEpCHOM (pa3bl.

13. KomMno3uiuu ¢ BOJTOKHUCTHEIMU HAIIOJIHUTEIISIMU.

14. Tuner KM no npupojae MaTpuIbI.

15. KM no npupojie u hopMe HAmOTHUTEIS.

16. ApmupoBannbie KM u ux cBoiicTsa.

17. TlonumepHble KOMIO3UTHI Ha 0OcHOBE BOJIOKOH (BITKM). Bunsr BIIKM.

18. Apmupyrtoire BoslokHUCThIE HanoHuTenu (ABH).

19. Cxembl  apmupoBanusa BKM. Cxema cmoucteix KM.

20. Ocnosnsie rpymnmnsl [IKM. CocraB u cBoricta BITIKM.

21. Marpuua u ABH. TepmoracTsl.

22. CocTtaB TEpMOCTOMKHUX TEPMOILIACTOB. PeakronnacTsl.

23. Bunst KM ot coctaBa ABH.

24. CreneHb apMHpPOBaHUS U pacnoyioxkeHne BojiokoH B ABH u BITKM.

25. Metoapl NOBBILIEHUS] CTENIEHH ApMUPOBAHUSI.

26. Ocnosnsie Buasl ABH. TpexmMepHbie CTPYKTYpBI.

27. OcHOBHBIE MapaMeTpPbI MPOUECCOB noaydeHuss KM.

28. ApaMHIOIJIACTUKHU U UX CBOMCTBA.

29. IlonumepHbIE MaTPULIBIL.

30. Autudpukuronasie KM u [TIKM u ux TpuboTexXHUYECKUE CBOMCTRA.

31. VYraerpadurosbie antugpukuronssie [TIKM.

32. ®puxkuronHsie KM u [TKM.

33. [JucnepranuoHHbie MeTOAbl. KOHIEHCAlMOHHBIE METO/IBI.

34. Wznenus u3 HaHOKomno3uToB. HanokommnosuTHas Tpy6a. Hanopasmepubiit
pensed u crocoObl ero GopMUpOBaHKS HA TTOBEPXHOCTH TPYOBI.

35. Metoxab! uccienoBanusd HaHOKM.

36. Tunel peakronnacTtoB. PeHOMIACTbl. AMUHOIIIACTHI.

37. Tlonuyperansl. [lonurdupHbie MIACTUKA. DMOKCHIHBIE TUIACTUKH.

38. Tepmomnactel U yciaoBusi ux BbeiOOpa. Bwuasl tepmormuactoB. [lpumenenue
TEPMOILJIACTOB U U3/ACIINI U3 HUX.

39. OcHoBHBIC BU/IbI HamoJHUTeAeH. Llenb HamoTHUTENEH.

40. JlucnepcHbIe HATOJTHUTEIN U UX TIOTHOCTb.

41. Ilopucteie HanmonHUTENM. 110JIBIE MUCTIEPCHBIE HATTOTHUTENH.

42. HanoaHUTEN! CIEeNUaIbHOrO TPAHYJIOMETPUYECKOTO COCTABA.

43. TkaHble U HETKAHbIC HATIOJIHUTEH.
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44. Tlonmyuenue mupenperoB. [Ipempern u mnpemnperoBas TexHonorusa.  Cdepsl
IPUMEHEHUS TPENPETOB.

45. ApamuaHoe BoiokHO. CBoiCTBa U NpUMEHEHHE apaMuia. KeBiapoBble BOJIOKHA.
46. Ocobas popma KM — conaBuueBbie (COTOBbIE) KOHCTpYKIUU. VX cocTaB.

47. YrnepoaHble BOJOKHA: KapOOHU30BaHHbIE W rpaduTu3npoBaHHbie. [lomydenue
YTIE€POIHBIX BOJOKOH.

48. bopHble BOJIOKHA U UX noydeHue. bopoBoasdpamoBbie BoJIOKHA.

49. O0beMHEeHNE YIPOUYHSIONINX 3JIEMEHTOB. TKaHU U TUIIBI TEPETICTCHHUS.

50. TexHuko-s3koHOMHUYECKHE npeumyiiecTBa KM.

51. OcHOBHBIE TMOHATHS M ONPEAEICHUS B HAyKe O HAHOCHCTEMax U B
HaHOTeXHOJOTUU. [lpuMepsl TPUPOAHBIX M HCKYCCTBEHHBIX HAHOOOBEKTOB U
HAHOCUCTEM:  OCOOEHHOCTHM WX  (U3MYECKMX U  XUMHUYECKUX  CBOWCTB.
MeTtonpiHanotexnonoruii. Krnaccudukamnus HaHOMaTepuajaoB MO pPa3MEpHOCTH (C
IpUMEpPaMH).

52. OcoOenHocty (pU3MUECKUX B3aUMOACHCTBUI Ha HaHOMAcIITabax: pojib o0bemMa
Y TIOBEPXHOCTH — I'PABUTALIMOHHBIE M 3JEKTPOCTATUYECKHE B3auMOJEHCTBUA. BaH-
nep-BaanbcoBbl B3aumonenctus. I (PEeKT reKkoHa.

53. OcoOEHHOCTH TOTJOILIEHUS U MPEJIOMJIEHUSI CBETa BHAHOCTPYKTYPUPOBAHHBIX
cpenax. KauectBeHHOoe o0ObsicHeHHE 3TUX 3(P¢eKkToB. DPOTOHHBIE KPHUCTALIBI.
[Tpuniun aeiictBusi. OCOOEHHOCTH MarHUTHBIX CBOMCTB HAHOOOBEKTOB.

54. OnTuueckoe paspemieHue u audpakiuonnsii  npeaen. Kondokanbhas
mukpockonusi. STED-mukpockomnus.

55. OcHOBHbBIE TOHSTUS KBAaHTOBOM MEXaHUKHU: TOCTyJaThl bopa, rumoresza e
Bbpoiins, mpuniiun HeonpeaeaeHHocty ['elizenOepra, mpupoia BOJIHOBOIO Mpoliecca v
ypaBHeHue pénunrepa.

56. Meranibl, NOTYIPOBOJIHUKA U TUAJIEKTPUKU — 30HHASI Teopusi. KBa3zuuacTUIIbI.
VYposens OepMu. 3aKoH AUCTIEPCUN TPSIMO30HHOTO MOJTYIPOBOJIHHKA.

57. [TonynpOBOHHUKOBBIE TETEPOCTPYKTYPBl. METON MONEKYIAPHO-Iy4eBON
AMUTAKCUU U MEXAHHU3MBbI POCTA IUIEHOK. Y CTPOMCTBO M MPUHLMUIT pabOThI J1azepa Ha
KBaHTOBBIX TOYKAX.

58. TpaHCHoOpT 3JEKTPOHOB B HAHOCTPYKTypax. OnHOodnekTpoHrKa. CIIMHTPOHHUKA.
59. TloBepxHocTHOe HatTsbkeHue. YpaBHeHue FOura-lronpe. I'mapodoOHbie u
rupoduiIbHbIe MoBepXHOCTU. KpuBH3Ha noBepxHOCTH. Y paBHeHue Jlamnaca.

60. Dddexr noroca. DakTopel BIUAOIINE HA TUAPOPOOHOCTH MOBEPXHOCTH.
Monens  Bennens.  Mogens  Kaccu.  Ilpumenenme  sddexra  moToca.
Mukpo/HaHOUMIIPUTHHT THAPOPOOHOTO MOIUMEpA.

61. Mopdonorudaeckoe MHOT00Opa3ue HAHOIUCIIEPCHBIX cucTeM. AMOp(HBIC U
KpUCTaJUIMUecKkue Matepuainbl. Mesodassl. Knaccudukaiiys HaHOTIOPUCTHIX U
HAHOUCIIEPCHBIX MaTEPUAJIOB: 10 TEOMETPUUIECKOMY CTPOCHHUIO, KIIaCCU(pUKALIUS
PanymikeBruya, no xapakTepy TEKCTYpBI.

62. be3MonenpHple  XapaKTEPUCTUKM HAHOMOPUCTBIX W HAHOJAMCIEPCHBIX
MaTepHaJioB.

63. YnenbHas MOBEPXHOCTh MATEPUAIIOB, PA3MEP YACTHIL U TIOP.
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64. TepMuHONOrHUs, UCHOJAB3y€EMasl IPU U3YUEHUH JUCIIEPCHBIX cucTeM. PazoBbIe
IpeBpalleHus B TOMOTeHHbIX cpenax. Kiaccuueckast Teopust 3apoabliieoopa3oBaHusl.
Kunerndeckuii KOHTPOJIb KPUCTAIIO00pa30BaHUSL.

65. OOmue noaxoabl K CHHTE3Y HAHOCTPYKTYPUPOBAHHBIX MAaTE€pPHUAJIOB.
JIutorpaguyeckue MeTOAbl — JIEKTPOHHO-JIy4YeBask U MOHHO-Iy4yeBas JuTorpadus,
MuKpocepHasmuTorpadpusi, HaHoauTorpadus, MArkas auTorpadus, MUKpPOIEYATh.
MuUKpo-31eKTpOMEXaHUYECKUE ~ CUCTEMBbl.  MexaHoXUMHsI  —  [OMOJI U
JUCIIEPTUPOBAHUE.

66. 3onb-renb cunte3. Ctaguu. [TpoayKThI.

67. Meronpl XMMHUYECKONH TOMOTCHU3ALUU: MMUPOJIU3 a3po30Jeil, cyOauManoHHas

CyIlIKa (KprpoXuMHUYECKast TEXHOJIOTH), TUAPOTEPMAIIbHBIN METOJ,
CBEpXKpUTHYECKAs CylIKa (ITOTyUYECHHE a3pOreieil).
68. Metoapl CuUHTE3a HAHOMATEpHUAJIOB «CHHU3Y-BBEpX». TepmMoanHaMuKa

caMOCOOPKH U CaMOOPraHU3aIMN — TEPMOAMHAMUYECKUE TTOTEHIHAIIBI.

69. Meroapl CHUHTE3a HAaHOMATEPHUAIOB «CHMU3Y-BBEPX». MOJEKyISIpHO-ITydeBas
snutakcus (PVD). Xumuueckoe ocaxnenue. [Inéuku Jlenrmiopa-bnomxerr.

70.  XuMUYeCKHE€ HCTOYHMKM TOKa: MPUHUMUI JedcTBUA Li-MOHHBIX OaTapei,
aHOJIHBIE Y KAaTOJHbIE MaTEPHUAJIbI.

71. HaHOKOMIIO3UTHI: OTIMYME OT MUKPOKOMIIO3MTOB, AMCHEPCHOCTh M (popma
YaCTHI] HATIOJTHUTEIS.

72. HaHOKOMIO3UTHI C IOJMMEPHON MaTPULIEH: TUIIBI MAaTPHIl U HAITOJHUTEIIS.

73. HaHOKOMIIO3UTHI C IOJMMEPHOM MAaTpULIEH: 3JIEKTPUYECKUE U ONTHYECKUE
ceouictBa. [Ipumepsr.

74. CriocoOGbl  MPUTOTOBICHUS MOJIMMEPHBIXHAHOKOMIIO3UTOB  HAIOJIHEHHBIX
YTIAEPOAHBIMU HAHOTPYOKAMU — U30TPOMHBIX U aHU30TPOIHBIX.

8.3. MeToanuyeckue MaTepuaibl, ONpeAeAoLIMe MPoLueAypPbl OLeHHBAHUSA
3HAHWH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEIbHOCTH, XapAKTePU3YIOILIHNX
Tanbl (OPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOW TIENBIO TIPOBENECHUS TMPOMEKYTOYHOW AaTTECTAIllUU  SBIISICTCS
OTIPEJICICHNE CTEMEHW JOCTHKEHHUS TMelled 1o ydeOHOW IUCIUIUIMHE WIN ee
pazaenam. OCyIIECTBISETCS 3TO MPOBEPKOW W OILIEHKOW YPOBHS TEOPETUUYECKOU
3HAaHWHA, TOJYYEHHBIX OOYYaIOIUMHUCS, YMCHHS TIPUMCHITh HMX B PEIICHUU
MPAKTUYCCKUX 3a7ad, CTCICHU OBJIAJICHUS OOYYarONIUMUCSA TPAKTUICCKUMU
HaBBIKAMHM M YMCHUSIMH B 00beMe TpeOOBaHMIA paboUeii MporpaMMBbl 1O JUCITUTLIHHE,
a TaK)Ke UX YMEHHE CaMOCTOATEIHHO PaboTaTh ¢ yueOHOH JTUTEepaTypo.

Opranuzaiusi MpOBEACHHUS MPOMEKYTOYHOM aTTeCTalluy perjaMeHTHpOoBaHa
«Ilonoxxenuem 00 opraHuzanuu 00pa30BATENLHOrO TIpolecca B  (eaepabHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 0OOpa30BaTeIbHOM  yupexaeHUH «MOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET
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8.3.1. Iloka3aTe/qn OLeHMBAHUS KOMIIETEHUUI HA Pa3jIMYHBIX ITaNax UX
¢popMupoBaHus, AOCTHKEHHUE O0YyYAIIUMNCH IUIAHMPYEMbIX Pe3yJbTATOB

Oﬁyqemm o TMCIOMIIJINHE

[IK-14 - cnocoOHOCTBIO BBIMOJHATH PAa0bOTHI MO COCTABJICHUIO HAYYHBIX OTYETOB, BHEAPEHHUIO PE3YJIbTATOB

I/ICCJ'IC,I[OBaHI/Iﬁ n pa3pa60TOK B I[IPAKTUKY MAIIMHOCTPOUTEIBbHBIX ITPOU3BOJCTB

Kpurepuu oneHuBaHus
Jran
(YypoBeHb)
HE 324YTEHO 324YTEHO

3HaTh OOy4aronuiicss JEMOHCTPHUPYET MOTHOE OTCyTCTBHE i | OOyuarommiics JIEMOHCTPHUPYET HEIOJIHOE
HE/IOCTaTOYHOE COOTBETCTBUEC CIICAYIOMINX 3HAHUI: | COOTBETCTBHE CJIETYFOIITIX 3HAHUI:
METPOJIOTMYECKUEC HOPMbI W IIpaBuJia, BBINOJHATH METPOJIOTMYECKUEC HOPMbI U IIpaBuJjia, BBINOJHATH
Tpe6OBaHI/I$I HalMOHAJIbHBIX n MEXKIYHaApOAHBIX Tpe6OBaHI/IH HaOUOHAJIBHBIX W MEXKXAYHAPOJHBIX
CTaHIApTOB B obxactu mpoeCCHOHANBHON | CTAaHAAPTOB B 0o0NacTd  MpodecCHOHATBEHOU
JESTETHbHOCTH JEeSTeTbHOCTH

yMeThb OO6yuaromnuiicst He yMeeT WK B HeloCTaTouHOM cTenienn | OOydaromuiics JIEMOHCTPUPYET HETIOJIHOE
yMmeeT UCIIONIb30BaTh | COOTBETCTBHE CIEAYIOMIMX  YMEHHH:MCIOIb3YeT
HOPMaTHBHEICTIPABOBBICIOKYMECHTHIBIIPO()ECCHOHANFHON | HOPMATHBHBICIIPABOBBICIOKYMEHTHIBITPO(ECCHOHA
JIESTETHbHOCTH JTBHONICATEIEHOCTH

BJIA/IEeTh OOyuaronuiicss He BJajgeeT WiIM B HeaoctarouHod | OOydaromumiics BIajgceT B HEMOJHOM oOObeMe H
CTETIEHH BIIAJiC€T CHOCOOHOCTBIO BHIOMpPATh CPEACTBA | MPOSIBIISIET HEJOCTATOYHOCTH BIAJCHHS HABBIKAMU
M3MEPEeHUIl B COOTBETCTBHH C TpeOyeMOW TOYHOCTBIO M | BBIOMpATh CPEACTBAa M3MEPEHHH B COOTBETCTBHH C
YCIIOBHSIMU 3KCILTyaTaIuu TpeOyeMoii TOYHOCTHIO u YCIIOBHSMH

JKCIUTyaTaluu

8.3.2. MeTtoanka ouleHMBAHMS Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALNH

ITokazarensimu OLICHUBAHU KOMHGTCHHI/If/'I Ha

JTane MpPOMEXYTOYHOU

arrecCragyuu 110 JUCHHMIIIIMHC «HaHOMaTepI/IaJILI N HAHOTCXHOJIOTHHN» SABJISIOTCA
PE3YJIbTAThI O6y‘ICHH$I 10 AU CHUIIIINHC.

OueHoYHbI JIUCT Pe3yabTATOB 00y4eHHS M0 TUCHHUILIHHE

YpoBeHb
Kon cOpMHUPOBAHHOCTH
KOMIICTCHIIN 3HaHus YMmenus Hasrpixku KOMIICTCHIIMU Ha
u IAaHHOM dTare /
OILICHKAa
T1IK-14 BUJIBI HaHO- U | CaMOCTOSTEIIBLHO BJIaJICHUS
KOMIO3HUIIMOHHBIX HAaxXOAUTh HAay4HBIC | METOAUKOMN
MaTepHaoB U | cBEeICHHS B | 000CHOBaHHOTO
CIIOCOOBI uX | oOmeHay4YHOH u | BbIOOpa HaHO- W
MOy YCHHS; CIICIIMATIbHON KOMIO3HIMOHHBIX
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OCHOBHBIE  HAy4HO-
TEeXHUYECKHe
mpoOemMbl  HaHO- U
KOMIMO3HIUOHHBIX
MaTepHaIoB u
MEPCHEKTUBBI UX
pa3BUTHS u
MIPUMEHEHHUS B
MAaIIMHOCTPOECHHH;
OCHOBHEIE
MIPUHIUIBI u
METOBI
KOHCTPYUPOBaHUS

HOBBIX MaTEpHAJIOB;
(U3UKO-XMMUYECKHE

MEXaHH3MbI
BO3HUKHOBEHHS
pa3MepHBIX

3¢ PeKTOB — HMETh
NpPEeNCTaBICHUS O
npudopax u
YCTpOMCTBaX,
HUCTIOJIB3YEMBIX  IJIA
MOy YCHUSI "
HCCIIEIOBAHUS
HAHOKOMITIO3UTHBIX
MaTepHaoB;
OCHOBBI pa3paboTKu
0E30TXOTHBIX,
SHeprocOeperarImx
u 9KOJIOTUYECKH
YHUCTHIX
KOMIIO3UTOB;

- IYTH TMOBBIIICHUA
JOJITOBEYHOCTH
U3JEIUi Ha OCHOBE
NPUMEHEHHS
KOMITO3HTOB.

JUTEpaType;
oopmIITH
TEXHUYECKYIO
JTOKYMEHTAII! B
COOTBETCTBHH c
JEUCTBYIOIUMHU
CTaH/IapTaMH,
TEXHHYECKUMHU
YCIIOBHSIMH,
TIOJIOKEHHUSMH u
HUHCTPYKLHAMU;
MIPOTHO3HUPOBATH
CBOMCTBa
KOMITO3UTOB Ha
OCHOBE 3HaHuil o
MEXaHUYECKUX u
XUMHYECKHX
CBOICTBax
BXOISIIMX B  HHUX
KOMIIOHEHTOB.

MaTepHaoB TUTS
pemeHus
KOHKPETHBIX
HAYYHBIX u
WH)XCHEPHBIX 3a/1a4;
TEXHOJIOTUSIMH
IIOBBIIICHUA
HAJICKHOCTH
H3JICITHNH,
HU3TOTOBJICHHBIX C
HCTIOJh30BaHUEM
HaHO- u
KOMIO3HUITMOHHBIX
MaTepHaJIOB;
HaBbIKaMH
MIPUMCHCHHUS
METOZIOB
YIIpaBICHUS
TEXHOJIOTHICCKAMHU
TporeccaMu pH
MIPOU3BOJICTBE HAHO-
U KOMITO3HIIHOHHBIX
MaTepHaJIOB;
HABBIKAMH aHAJIM3a U
MIPOTHO3UPOBAHUS
paboTocmocoOHOCTH
HOBBIX MAaTepHajoB
B Pa3IHYHBIX
YCIOBHSX HX
AKCILTyaTaIiH.

OreHka Mo JUCIUTUIHHE (CpeaHee apuPpMETHIECKOE)

Ouenka o
c(hOpMHUPOBAHHOCTUKOMITETCHIINM, 3aKPETUICHHBIX 32 AUCIMIUIMHON M TPEICTABIISET
coboii cpeaHee apuPpMETUUECKOE OT BBICTABIECHHBIX OIEHOK M0 OTJEIbHBIM
pe3yabTaraMm oOy4yeHus (3HaHUs, YMEHUSI, HABBIKH).

OrnieHKa «3a4TEHO» BBICTABJISETCS, €CIU CpeaHee apu(PpMEeTUUECKOE HAXOIUTCS
B uHTepBasie OoT 2,4 10 5,0. OueHKa «HE 3a4T€HO» BBICTABIISIETCA, €CIIM CPEIHEE
apudMeTHIeCKOe HaxoauTcs B uHTepBasie ot 0 1o 2,4.

[IpomexxyTouHasi arrectanusi oOydarommxcs B (Gopme 3a4eT MPOBOJIUTCS IO
pe3yibTaTaM BBIMIOJHEHUST BCEX BHUIOB Y4YeOHOW pPabOTHI,
y4eOHBIM TUTAHOM M0 AMCHUIUIMHE «HaHo- M KOMIO3UIIMOHHBIE MaTepuaibly, MPH
TOM YYHUTBHIBAIOTCA PE3YyJbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TEUCHHUE

IUCHUIUINHE
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cemectpa. OIleHKa CTENEHH JOCTIDKCHUS  OOYYaIOIIMMHUCA  IIAHUPYEMBIX
pe3ynbTaToOB OOYYECHHS IO JUCIUIUTMHE MPOBOJIUTCS TMPENOAaBaTEIEM, BEIYIIUM
3aHATHS 10 JUCUUIUIMHE METOAOM SKCIIEPTHOU OLEeHKHU. [1o nTtoram mpomexyTouHon
aTTEeCTaIliM 110 JUCIUINIMHE BBICTABIISICTCS OIICHKA «3aUTCHOY, WIIN «HE 3aUTCHO.

MIxana
OLICHUBAHUA

Onucanue

BoinonHens! Bce BUAbl y4eOHOM paboThI, IPEeayCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEIEHHBIM B
TabIuuax IoKasarenei, omepupyeT NpUOOPETEHHBIMH 3HAHUSIMH, YMEHHIMH,
3auTeHo HaBBIKaMU, [IPUMEHSET UX B CUTYalUsAX MOBBIIICHHON CII0KHOCTU. [Ipu 3TOM MOryT
ObITh JONMYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHUS Npu
AQHAJIMTUYECKUX  ONepalusaX, IEepeHoce 3HAHWM M YMEHUMM Ha  HOBBIC,
HECTaHJAPTHBIC CUTYyAIUH.

He Bemonnen oguH win Oojee BHIOB y4uyeOHOW pabOThI, MPEeTyCMOTPEHHBIX
yueOHbIM TIaHoM. CTYIEHT JEeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAaHUM,
YMEHUH, HABBIKOB MO J3TamaMm (ypoBHsIM) C(HOPMHUPOBAHHOCTH KOMIICTCHIIHH,
JIOIMYCKAIOTCSl 3HAYUTEIbHbIE OIIMOKHM, MPOSIBISAETCS OTCYTCTBHE 3HAHWUU, YMEHU,
HaBBIKOB TI0 Ps/Iy MTOKa3aTeJeH, CTyICHT UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPyIHEHHS
Ipu ONICPpUPOBAHUHU 3HAHUAMU U YMCHHUAMU IIPU UX MICPECHOCC HAa HOBBIC CUTYyallHU.

He 3aureno

9. DueKkTpoHHasi HHPOPMALMOHHO-00pa30BaTeIbLHAS Cpea

Kaxnplii 0O0yuaromuiicss B Te4eHUE BCETO Meproia 00yueHusi 00ecrneunBaeTcs
WHJMBUAYaJIbHBIM HEOTPAaHWYEHHBIM JOCTYIIOM K SJEKTPOHHOW HHQPOPMAIMOHHO-
oOpasoBatenpHON cpene Yebokcapckoro wuHCTUTyTa (dunuana) MOCKOBCKOIo
MOJIMTEXHUYECKOTO YHUBEPCUTETA M3 000N TOUKH, B KOTOPOW HMMEETCS JOCTYIl K

MH(OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetn  «WHTepHeT» (mamee — ceTb
«HTEepHEeTY), KaK HA TeppUTOpUM (Puiihaa, TaKk U BHE ee.
OnexTpoHHas HWHPOPMAIMOHHO-00pa3oBaTeNibHAs Cpela — COBOKYIHOCTb

UHOOPMAITMOHHBIX M TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTUM, COOTBETCTBYIOIIMX
TEXHOJIOTMUECKUX  CPEJICTB, O0OECrneuyMBalOlIUX  OCBOCHHE  OOyYaroIIUMHUCA
00pa30BaTeIbHBIX MPOrpaMM B MOJHOM 00BEME HE3aBHCHUMO OT MECTa HaXOXKICHUS
oOyyJaromuxcs

DnekTpoHHast H(QOPMALIMOHHO-00pa3oBaTeIbHAs Cpeia 00eCIeUrnBaceT:

a) JOCTYI K y4eOHbIM IUIaHaM, pabOyuM MporpaMMaM JUCUUILIMH (MOAyJien),
NPAKTHK, JJICKTPOHHBIM Y4YeOHBIM H3AAHUSIM W DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B pabouduX MporpaMmax JTUCHUILUIMH (MOyseH), MPaKTUK;

0) dbopmMupoBaHHE BJIEKTPOHHOIO MOPTHOIMO O00YUaAIOIIETOCs, B TOM YHUCIIC
COXpaHEeHHUE ero padoT U OLIEHOK 3a 3TU paboThI;
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B)  ¢ukcanuioo  Xxoga  o0pa3oBaTeIbHOrO  IpoLEecca,  Pe3yibTaToB
IPOMEXKYTOUHOM aTTEeCTAllMM U PE3YyJIbTATOB OCBOCHUS MTPOrpaMMbl OakalaBpHara;

') MpOBeIeHNE yUEOHBIX 3aHATUH, MPOIEAYp OLEHKU Pe3ylbTaTOB O00ydYeHUs,
peanuzanus KOTOPBIX MPETyCMOTPEHA C NPHUMEHEHUEM 3JIEKTPOHHOrO OOyYeHMs,
JUCTAaHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUI;

1) B3aUMOJICHCTBUE MEXYy YYaCTHUKAMH 0Opa30BaTENIbHOIO IMpoliecca, B TOM
YuCclie CUHXPOHHOE W (WJM) ACHHXPOHHOE B3aMMOJCHCTBUS TOCPEIACTBOM CETU
«HTepHeT». OYHKIMOHUPOBAHKUE AJIEKTPOHHON MHPOPMALIMOHHO-00pa30BaTeIbHON
cpenbl  oOecrieunBaeTCs  COOTBETCTBYIOLIMMHU  CpPEJCTBAMH  HMH(DOpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWM W  KBanudukamuedn  paOOTHHUKOB, €€
WCIIOIB3YIOIIUX U MOJIEPKUBAIOIINX.

OYHKITMOHUPOBAHUE DJIEKTPOHHOU HH(POPMAIIMOHHO-00PA30BATEIHHOM CPEIbI
COOTBETCTBYET  3aKOHOJaTelbCcTBY  Poccuiickoit ~ @eneparmuu.  OCHOBHBIMU
cocrapisrorumu DUOC dunmana sBISIFOTCS:

a) calT UWHCTUTYTa B ceTu VHTEepHET, pacnoJIOKEHHbId 10 aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii obecneuuBaer: - I0CTyN
oOy4Jaromuxca K y4eOHbIM IJIaHaM, paboyuM IporpaMmaM JUCUUIUINH, IPAKTHK, K
U3JIaHUAM DJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM, 3JIEKTPOHHBIM MH(DPOPMAIMOHHBIM U
oOpa3oBaTeIbHBIM pecypcaM, YKa3aHHbIX B pabouyux mporpammax (paszienbl caiTa
«CBenenust 00 o0pa3zoBaTeIbHON OpraHU3aluny); - THHOPMHUPOBAHKE 00YUAIOIIUXCS
000 BCeX U3MEHEHUSIX y4eOHOTOo mpoliecca (HOBOCTHAS JICHTA CaiiTa, JIeHTa AHOHCOB);
- B3aMMOJICUCTBHE MEXAY YYaCTHHUKaMH 00pa30oBaTEIbLHOrO Ipoiiecca (Moapa3iesibl
caiita «3a1aTh BOIIPOC TUPEKTOPY»);

0) oduuuanbHBIE >3JEKTPOHHBIE ajapeca MOAPA3JEICHUH U COTPYAHUKOB
uHCTUTYyTa C SHAaekc-momeHoMm (@polytech2l.ru (CcmUCOK KOHTAaKTHBIX JaHHBIX
nojapasneneHuit Ounmnana pasMmenieH Ha odunmanrbHOM calite Punmana B paszele
«KOHTaKThI», COHCKM KOHTAKTHBIX  O(MDHUIIMAIBHBIX  DAJICKTPOHHBIX  JAHHBIX
npenoAaBareneid  pa3Meiniensl B nojpasnaenax «Kadenpe») obecneunBaroT
B3aMMOJIEUCTBHE MEX]ly YYACTHUKAMH 00pa30BaTEIbHOIO MPOLECCa;

B) JIMYHBIN KaOuHET oOyuaromierocs (MopTdosivo) (BXOA B JUYHBIA KaOUHET
pa3MenieH Ha oduuuanbHOM caiite @uinana B pasnene «CTyAaeHTy» moapaszele
«OnexkTpoHHas WHGOPMAIIMOHHO-00pa3oBaTebHasl Ccpefay) BKIOYAaeT B ceds
noptoano  CTyAeHTa, DJJICKTPOHHbIE BEIOMOCTH, PEUTHHT CTYJACHTOB U
oOecrieunBaer: - (UKCAIUMI0O XoJa 00pa30BaTEeNIbHOIO TIpoliecca, pe3yJbTaToOB
IPOMEXYTOUHOM aTTeCTalluy U Pe3yJIbTaTOB OCBOEHMsI 00pa30BaTeNIbHbIX IPOrpaMm
oOy4JarommMucs, GopMupoBaHue dJIEKTPOHHOTO MOPT(OIN0 00ydaroerocs, B ToM
YHCIIE C COXpaHEHHe paboT 00yUaroLerocs, peleH3uil U OLEHOK Ha 3TH paboThI,

I) ODJIGKTPOHHbIE OWONMOTEKH, BKJIIOYAIOIIME JJIEKTPOHHBIE KaTaJlOTH,
MOJIHOTEKCTOBBIE JOKYMEHTBI U 00€CIIEUMBAIOIINE JTOCTYN K y4eOHO-METOAUYECKUM
MaTepuaiaM, BBITYCKHBIM KBIM(PUKALUOHHBIM pabdoTamM M T.1.. YeOokcapckoro
uHcTuTyTa (punuana) - « APBUCy

1) DJIEKTPOHHO-0MOMMoTeunble cuctembl (DbC), BKIIIOUYAIONIUE JICKTPOHHBIM
KaTaJor U MOJIHOTEKCTOBBIE TOKYMEHTHI:

38



- «JJAHb» -www.e.lanbook.com

- OGpazoBarenbHas miaTdopma FOpaiit -https://urait.ru

e) matdopma 1 poBOTO oOpa3oBaHUsI [Tonmurexa
-https://Ims.mospolytech.ru/

XK) cucTeMa « AHTUIUIaruar -https://www.antiplagiat.ru/

3) cucteMa sJeKkTpoHHoOro aokymeHToobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTO000poT Mex 1y Duiinanom 1 Y HUBEPCUTETOM;

n) cucrema «1C Ynopasienue BY3om Dnextponusiii nekaHat» (MoCKOBCKuUiA
MOJINTEXHUYECKUN YHUBEPCUTET) oOecneunBaeT (hUKcaIMio Xo/1a 00pa3oBaTeIbHOTIO
mpoliecca, pe3ysbTaToB MPOMEKYTOYHOW aTTECTallMd W PE3YJbTaTOB OCBOEHUS
o0pa30BaTeIbHBIX MTPOTrPaMM O00yHAIOIIUMHUCS;

k) cucrema «POLYTECH systems» obecrneunBaer uHGOPMAIMOHHOE,
JOKyMEHTAJIbHOE  aBTOMATH3UPOBAHHOE  COIMPOBOXJEHHWE  00pa30BaTEIBHOTO
nporecca;

) cucrema «AOUTYypUEHT» oOecrieuynBaer JOKYMEHTAIIBHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKICHUE PAOOTHI TPUEMHON KOMUCCHHU.

10. IlepeyeHb OCHOBHOM M /JONOJHHUTEJNbHON Y4YeOHOH JIMTEpPaTypBHI,

He00X0AUMOi1 1JI1 OCBOCHUSA U CHMILIMHBI

OcHOBHas JIUTEpPaTYpa
1. ®usnueckue METOIbI HAHECEHHS] HAHOMOKPHITUH : yuyeOHOe TocoOue Jjis By30B /
B. C. MyxuH [u ap.] ; nox penakuueit B. C. Myxuna, C. P. lllextmana. — 3-e u3f.,
nepepad. u gon. — Mocksa : U3narensctBo Opaiit, 2023. — 333 ¢. — (Bricuee
obOpazoBanue). — ISBN 978-5-534-13807-8. — Tekct : dneKTpOHHBIA //
Oo6pa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517127
2. Poros, B. A. TexHosiorusi KOHCTPYKLIMOHHBIX MaTepuanoB. HanorexHoioruu :

yueOHuK 11 By3oB/ B. A.PoroB. — 2-e wu3n., mepepad. m gom. — Mocksa :
NznarensctBo HOpaiit, 2022. — 190 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-
534-00528-8. — Tekcr : anekTpoHHBIM // OOpa3oBaTenbHas miatdopma FOpailt

[caiit]. — URL: https://urait.ru/bcode/490806

JlonoJHUTEAbHAS JUTEpATypa

1. HanomaTepuaiibl ¥ HAaHOTEXHOJIOTHH B JISCHOM MAIIMHOCTPOSHUU M TEXHUYCCKOM
cepBuce : yueoHoe nmocoodue / B. B. beikos, B. 1. banadanos, . I'. 'ony6eB [u ap.].
— Mocksa : MI'TY um. H.O. baymana, 2013. — 75 ¢. — TekcT : 37€KTpOHHBIN //
Jlanb : AIIEKTPOHHO-OMOIMOTEUHAS cucTeMa. — URL.:
https://e.lanbook.com/book/104702

2. OcHoBsl HaHoTexHoyoruu : yueonuk / H. T. Ky3nenos, B. M. Hootopries, B. A.
Kabpes, B. . Mapronun. — 2-e uzn. — Mocksa : Jlaboparopus 3nanuit, 2017. —
400 c. — ISBN 978-5-00101-476-8. — TekcT : 31eKTpoHHBIN // JIaHb : 3IE€KTPOHHO-
oubnuoreunas cucreMa. — URL: https://e.lanbook.com/book/94129 (nmara
oOpamienusi: 31.05.2022). — Pexxum goctymna: ajis aBTOpU3. MOJIb30BaTEEH.

3. Manbimiko, C. b. TexHonorus KOHCTPYKIMOHHBIX MaTepuajoB : ydeOHOe
nocoobue / C. b. Manpsmmko, C. A. lopuakoBa. — 2-e¢ u31., WCOpP. U JOM. —
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Bmagusoctok : MI'Y mMm. agm. I'.1. HeBenwckoro, 2022. — 78 ¢. — ISBN 978-5-
8343-1197-8. — Tekcr : saexkTpoHHBIA // JlaHb @ SIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/297617

4. Poros, B. A. TexHonmorus KOHCTpYKIHMOHHBIX MarepuanoB. HaHoTexHonoruu :

yueOHuK 11 By30B / B. A. PoroB. — 2-e u3a., nepepab. u jgon. — Mocksa :
N3natensctBO FOpaiit, 2023. — 190 c¢. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-
534-00528-8. — Tekct : anekTpoHHbI // OOpa3oBarenbHas miaatdopma FOpaiit

[caiit]. — URL: https://urait.ru/bcode/512822

Ilepronnka
1. Hayunoe npubGopoctpoenue / ra. pen. B.E.Kypoukun. — Cankt-IleTepOypr :
Wuctutyr  anamutuyeckoro  mpubopoctpoenuss PAH, 2021. —  URL:

https://e.lanbook.com/journal/3111?category=931. — TeKCT : AIEKTPOHHBII.

11. IIpogeccuonanbubie 0a3bl JAHHBIX U MH(OPMALMOHHO-CIIPABOYHBIE

CHCTEMbI
[IpodeccuonanbHast 6a3a TaHHBIX U WNudopmanus o npaBe COOCTBEHHOCTH
MH(GOPMaILIMOHHO-CIPABOYHbBIE CHCTEMBbI (peKBU3UTHI JOIOBOPA)

CoBepiieHCTBOBaHME o0pa3zoBaHUs U
I/IH)KGHCPHOIZ JACATCIIBHOCTH BO BCEX HX
NPOSIBJICHUSIX, OTHOCSIIUXCA K Yy4eOHOMY,

Hay4YHOMY n TEXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIIO4Yas IMPONCCChI
npenoagaBaHus, KOHCYJIbTUPOBAHUA,

UCCIIEIOBaHMs, pa3pabOTKU  HMHKEHEPHBIX
pelIeHU, BKIIOYasi HETEra3oByl0 OTpPacCIb,
TpaHcdepa TEeXHOJIOTUH, OKa3aHUs IIUPOKOTO
CIIEKTpa 00pa3oBaTeNbHBIX yCIIyT,
obecrieueHusi CBsA3el C OOILIECTBEHHOCTBIO,
MPOU3BOACTBOM, HAYKOH M MHTErpaluud B
MEXJIyHapOJAHOE  Hay4dHO-00pa30BaTEIbHOE

Acconmanus HHXEHepHOTo 00pa3oBanus Poccun
http://www.ac-raee.ru/

MIPOCTPAHCTBO.
CBOOOIHBIN TOCTYII

Hayunas AJICKTPOHHAS OoubmMoTeKa
eLIBRARY.RU - 310 KpynHeWmmi
poccHuiicKuiA nH(pOpMaITMOHHO-

aHATMTUYECKHI TMOpTal B OO0JIACTH HAYKH,
TEXHOJIOTUHM, MEIUIUHBI H 00pa30BaHMUS,
Hay4Has dJIeKTpoHHas 6nbianoteka Elibrary cozepkaniii pedeparsl U TMOJHBIE TEKCTHI
http://elibrary.ru/ O6oree 26 MIH Hay4yHBIX CTaTed U
nyOnuKanuii, B TOM YHCJIE 3JEKTPOHHBIE
Bepcun Oosee 5600 poCCHIICKMX HAy4YHO-
TEXHUYECKUX KYPHAJIOB, U3 KOTOPBIX Oojee
4800 JKypHaJIOB B OTKPBITOM
JOCTYTIECBOOOTHBIN TOCTYI

becnnatHas 9JICKTPOHHAA OuOnuoTexka OHIANH HGHBIO CO3aaHuA I/IH(I)OpMaI_II/IOHHOﬁ
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http://elibrary.ru/
https://e.lanbook.com/journal/3111?category=931

[Ipodeccuonanbhas 6a3a TaHHBIX U
WHGOPMAIMOHHO-CIPABOYHBIE CHCTEMBbI

WNudopmarnus o npaBe cOOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

"EnuHoe okHO K 00pa3oBaTeNbHBIM pecypcam' Jist
CTYZICHTOB M TIPEIoJIaBaTeNIeH; KaTajior CChIJIOK Ha
HHTEPHET-PECYpPChI

00pa3oBaTenbHbIE
(http://Window.edu.ru)

cucremsl "EnnHoe OKHO JgocTtyma K
o0pasoBaTteqlbHBIM  pecypcam' HcC
"EnnHoe OKHO ') ABIISICTCS OOeCIeUeHHUE
CBOOOJHOTO JIOCTyNa K WHTETPaIbHOMY
Katajory oOpa3oBaTeNbHBIX  HMHTEPHET-
PECYPCOB WM K DIIGKTPOHHOH OHOIHOTEKE
y4eOHO-METOIUYECKUX  MaTepualioB  AJis
ob1ero u npo¢eCCUOHATHLHOTO
oOpa3oBaHwUs. DneKTpoHHAas
OuOIMOTEKA SABNSETCS  KPYNMHEUIINM B
POCCHICKOM CErMEHTE Nurtepuera
XpaHWIHIIEM  TOJIHOTEKCTOBBIX  BEepCUi
Y4EOHBIX, y4eOHO-METOTUUECKHIX u
HAyYHBIX  MaTEpHUaJOB C  OTKPBITHIM
noctynoMm. bubmmoreka copepkut Oosee
30 000 maTepuanoB, UICTOUHUKAMH KOTOPBIX
SBIIAIOTCS 00Jiee TPEXCOT POCCUMCKHUX BY30B
U Jpyrux oOpa3oBaTENbHBIX W HAYYHBIX
YUPEXKICHUH. OcHoBy HAIOJHEHUS
OUOJIMOTEKH  COCTABISIOT — 3JIEKTPOHHBIE
BEpPCUH y4eOHO-METOIMYECKUX MaTepuasoB,
MOJATOTOBJICHHBIE B By3aX, MPOLICAIINE
pELeH3UpPOBaHWE U PEKOMEHIOBAaHHbBIE K
UCTIOJIb30BAaHUIO COBETaMU  (PaKyJIbTETOB,
y4eOHO-METOIUYECKUMU  KOMHUCCUSIMH U
JIPYTHMH BY30BCKUMU CTPYKTypamu,
OCYIIECTBISIIOIIUMU  KOHTPOJIb  y4eOHO-
METOAMYECKON AEATEIbHOCTH.

CBOOOAHBIN TOCTYTI

®denepanbHbIN nopTan
o0OpazoBaHue» [ DJIEKTPOHHBIH
pecypce] — http://www.edu.ru

«Poccuiickoe

®denepanbHbIil opTa «Poccniickoe
o0pa3oBaHNE» — YHHUKAJIbHBIH MHTEpHET-
pecypc B cdepe 00pazoBaHUS U HAYKH.

ExxenHeBHO myOiMKyeT caMble aKTyallbHbIE
HOBOCTH, AHOHCBI COOBITHI,
MH(POPMALIMOHHBIE MaTepHabl Ui
LIIMPOKOro Kpyra uurareneil. ExxeHenenbHo
Ha IopTajle pa3MEIlalTCs SKCKIIO3UBHBIE

Marepuaibl, HUHTEPBBIO C  BEAYLIUMH
crierMaaucTaMu - nejaroramy,
IICUXOJIOTAMM, YYEHBIMH, pPEHOPTAXKU U

AHAJTUTUYECKHUE CTAThH.

Uwurarenu moxy4arT J0CTYI K HOpPMATHBHO-
mpaBoBO 0a3e cdepsl 00pa3oBaHUs, OHHU
MOTYT IOJIb30BAThCSI CAMBIMHU Pa3TUIHBIMU
MOJIC3HBIMU  CEPBUCAMU — TAaKUMH, Kak
OHJIAITH-TeCTUPOBAHUE, OTIPOCHI o
AKTYaJIbHBIM TEMaM U T.]1.
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Ha3Banue Coxpamé Oprann3aumoHHO- OTtpacasb (06aacts | OpunuaabHbI
OpraHu3anuu HHOE npasosasi popma AesiTeJIbHOCTH) i cailT
Ha3BaHHeE
POCCHUINCKUN | PocCHU | HempaBuTenbCTBEHHOE, | TBOpueckuii Coro3 | http:/rusea.info
COI03 O HE3aBUCHMOC 0011IECTBEHHBIX
Hay4HBIX n 00IIIeCTBEHHOE Hay4HBIX, HAy4YHO-
WH)XCHEPHBIX 00beIMHCHUE TEXHUYECKUX,
00IIIeCTBEHHBIX WH)XEHEPHBIX,
00BEeIMHCHHI 9KOHOMHUYECKUX
00beINHEHNH,
SIBJISTFOIIUXCST
IOPUTNICCKUMHA
JIMIIaMH, CO3TaHHBIN
Ha OCHOBE
OOIIIHOCTH
TBOPYECKUX
podhecCHOHATBEHBIX
WHTEPECOB YUYEHBIX,
HWHXCHEPOB u
CIIEIUAJINCTOB IS
peaMzanuu  00IUX
eJIeH U 3amad.
Poccuiickuit PCH Obmepoccuiickas 3amura obmmx | http:/
COI03 HH)KECHEPOB o0I11eCTBEHHAs WHTEPECOB H | poccHifCKHii-
OpraHu3aIus JIOCTUKEHHUS COIO3-
«Poccuiickuit COI03 | YCTaBHBIX een
HUHXeHepoB.pd/
UH)XCHEPOB» (manee | 0ObETUHUBIIIHXCS
umenyemas  «Coro3») | rpaxk/ia,
SIBIIIETCS. OCHOBAHHBIM | OCYIIECTBIISFOIINX
Ha YJIEHCTBE | CBOIO AEATEILHOCTH
OOIIECTBCHHBIM Ha TEPPUTOPUH
00BEeIMHEHHEM, Oonee IMOJIOBUHBI
CO3MaHHBIM B (QopMme | CyOBEKTOB
00IIIeCTBEHHON Poccuiickoi
OpraHu3aluu denepanuu
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http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://rusea.info/

12. IIporpammHoe oOecnedyeHne  (JIMIEH3MOHHOe M CBOOOJHO
pacnpocTpaHsieMoe), HCHoJdb3yeMoe MPH OCYIIEeCTBJIEHHH 00pa30BaTeJbHOIO
npouecca

WNudopmanus o nmpase
COOCTBEHHOCTH (PEKBU3UTHI

AynuTtopus [IporpammHuoe obecrieueHne A S —
T.J1.)
noroBop NeJ[03 or 30.05.2012) c¢
No 1016 Vye6uag Windows 7 OLPNLAcdme norcornamenusMu ot 29.04.14 u
ayUuTOPHS JUIS 01.09.16 (Geccpounas TUIeH3US)

[IPOBCIICHUS y4eOHbIX Kaspersky ~ Endpoint  SecurityHomep mumemsun 2BI1E-211224-

3aHATHH  BCEX  BUIOB,Crapnaprreiii Educational Renewal[064549-2-19382 Cy6muieH3HOHHbI
TIpeTyCMOTPEHHBIX

. 2 rona. Band S: 150-249 it noroBop Ne821 832.223.3K/21 ot
~Porpanion 24.12.2021 10 31.12.2023
OakanaBpuara/ T A0 5°.14.

CreHaTuTeTa/ GoogleChrome CoOomgHoe pacrpocTpaHseMoe
MarucTpaTyphl, IpOTrpaMMHOE obecrieueHne
OCHalllCHHAaA (6eccpounast TUIIEH3US)
o0opyaoBaHHEM 5|y

Gimp CBOOOTHO pacrpocTpaHsiemMoe
TEXHUYCCKUMU
cpeicTRaMHE oGyueHs, IpOrpaMMHOE obecrieueHne
COCTaB KOTOPBIX (beccpouHast IHIECH3HS )
ompenensercs B pabounxMicrosoft Office StandardHomep  nuneH3uu-42661846  or
npor PaMMa)(‘ ) 2007(Microsoft DreamSpark{30.08.2007) ¢ goncoriameHus M OT;
AACHHILTHH(MO Ty TICH Premium  Electronic  Software[29.04.14 u 01.09.16 (Geccpoumas
Kabuner XAMUM,| .. ) )

Delivery Academic(Microsoft Open|iuiiensust)
MaTepHaIOBEICHHS u_
OKCILTyaTaI[HOHHBIX License
MaTepHaJiOB Pascal ABC CBOOOJTHO pacrpocTpaHsiemMoe

IpOrpaMMHOE obecrieueHne
(6eccpouHast TUTICH3MS)

Ne 1120 Ilomemenue ansal Kaspersky  Endpoint  Security | Homep nuuensun 2B1E-211224-
CaMOCTOATENLHOM paboThI CrangapTHbII Educational | 064549-2-19382 Cy0OiuiieH3noHH
00yJaromHXCs Renewal 2 roga. Band S: 150-249 | wrif JIOTOBOP
Ne821 832.223.3K/21 ot

24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc noroBop NeJI03 ot 30.05.2012) ¢
norcoriamesuamMu ot 29.04.14 u

01.09.16
(6eccpouHast TUIICH3MS)

AdobeReader CcBOOOIHO pacmpocTpaHsieMoe
IpOrpaMMHOE obecrieueHne
(OeccpouHast TUIICH3US)

I"apanT Horosop Ne 735 480.2233K/20 ot
15.12.2020

Yandex Opay3zep cBOOOJTHO pacrpocTpaHsiemMoe
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MIPOTrpaMMHOE obecrieueHue
(beccpouHast TUTICH3US )

Microsoft Office Standard | Homep nuneH3UN-42661846

2007(Microsoft DreamSpark | 30.08.2007) ¢ poricornameHusIMu

Premium Electronic  Software | oT 29.04.14 u 01.09.16

Delivery Academic(Microsoft | (beccpouHast TUTICH3HS)

Open License

Zoom CBOOOTHO pacmpocTpaHsieMoe
POrpaMMHOE o0ecrnieueHue
(beccpouHast TUIICH3US )

AIMP OTE€YECTBEHHOE ¢BOOOIHO
pacrpocTpaHsieMoe MPOrpaMMHOE
o0ecrieyeHue (Geccpounast
JIUTICH3HS )

13. MaTepuajibHO-TEXHHYECKOE o0ecriedeHue TUCIMIIIMHBI

Tum n HOMCP IMOMCIICHUS

[lepeyeHb OCHOBHOTO 00OPYAOBaHHUS M TEXHUUECKUX CPEJICTB
00yueHus

VYyeOHnas ayJIUTOpHs JUISt
NPOBEJICHUSI YYEOHBIX 3aHATUH
BCEX BHUOB, TPEIYCMOTPEHHBIX
pOrpaMMoit OaxanaBpuata/
CHenuanuTeTa/  MarucTpaTyphl,
OCHaIleHHas 000pyIOBaHUEM U

O6opynoBaHKe: KOMIUIEKT MeOenu s y4eOHOTO Tpolecca;

TEXHHUYECKUMU CpeICTBaMU
JIOCKa y4eOHast; CTEH/IbI
oOyueHHs, COCTaB  KOTOPBIX
TexHuueckue cpeicTBa OOYyYEHUS: KOMITBIOTEpPHAs TEXHUKA;
onpeaensieTcs B pabouunx ~ ’
MyJIbTUMEANHHOE  oOopynoBaHue  (MPOEKTOp,  JKpaH);
nporpaMmMax JTUCIIUTUIAH
. KOMIUIEKT JJaOOpaToOpHOro 000pyA0BaHUS MO JUCIUILTUHE
(Moyneit)
Kabuner XHAMUH,
MaTepUaIOBEICHUS "
OKCIUTYyaTaI[HOHHBIX MaTEPUAIIOB
Noe 1016  (YeOoxkcapwl,  yi.
K.Mapkca, 1.60)
ITomerienue st | OGopynoBaHUe: KOMIUIEKT MeOeH Ijisi yaeOHOTO Tpoliecca;
CaMOCTOSITENILHOM pabotel | TexHudyeckue cpeacTtBa OOy4YEeHUs: KOMIBIOTEPHAs TEXHHUKA C
00yJarOIIUXCst BO3MOXXHOCTBIO TMOAKITIOYCHU K ceth «MHTepHETY WU
Ne 1126 (r. YeOoxkcapbl, yi. | o0ecrieueHUEM JOCTyNa B JJIEKTPOHHYIO HH(DOpPMAIMOHHO-
K.Mapkca. 60) oOpazoBarenbHyI0 cpeny Pununana
14. MerToauyeckue YyKa3aHusl il O0y4awIIerocss IO OCBOCHUIO
JTUCIUIIIUHBI

Memoouueckue ykazanus 013 3aHAMUN 1EKYUOHHO20 MUna

B xone

JCKIITMOHHBIX

3aHATUA  00ydarmieMycsi HE0O0XOJUMO BECTH

KOHCIICKTUPOBAHUC y‘-IC6HOl"O Marcpuraia, 06pa1uaTL BHUMAHHUC Ha KaTCropuu,
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(bopMyIUPOBKH, PACKPHIBAIOLINE COAEPKAHUE TEX WM UHBIX SIBJICHUH U MPOLIECCOB,
HAy4YHBIE BBIBOJIBI U PAKTUYECKUE PEKOMEHIALIMH.

HeoOxonumo 3amaBaTh NPENOJABATENI0 YTOUYHSIOIIME BOIMPOCHI € LEJBIO
VSCHEHUSI TEOPETHUYECKUX  TOJIOKEHUH, pa3pellieHHus] CHOPHBIX  CUTYAIH.
[lenecooOpa3Ho  gopabarbiBaTh CBOM  KOHCHEKT JIGKIUM, JieJlas B HEM
COOTBETCTBYIOIIME 3allUCM M3 OCHOBHOM W JOIIOJHUTEIBHOM JUTEpaTyphl,
PEKOMEHJIOBaHHOW MpernojaBareieM U MPeayCMOTPEHHON ydeOHOM mporpammoit
JUCIUTUTUHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[TpakTrueckue 3aHATUS MO3BOJSIOT Pa3BUBaTh y 00YyYaroIIErocs TBOPYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CAMOCTOSITENIbHO M3y4daTb JIATEpaTypy,
aHAJIM3UPOBATh NMPAKTUKY; y4aT 4€TKO (POPMYJIMPOBATH MBICIIb, BECTH IUCKYCCHIO, TO
€CTh MMEIOT HCKJIIOYHUTEIbHO BaKHOE 3HAYEHUE B PA3BUTHUU CaAMOCTOATEIBHOIO
MBIIICHUS.

[loaroToBka K MPakTHUYECKOMY 3aHATHIO BKJIIOYaeT ABa »Tana. Ha mepBom
sTane oO0ydvarlluiics IUIaHUPYET CBOK CaMOCTOSATEIbHYI paldoTy, KOTopas
BKJIIOYAET: YSICHEHHE 3aJaHusl HAa CaMOCTOSATEIbHYIO padoTy; 1moadOp OCHOBHOM U
JOTIOJTHUTENBHOW ~ JINTEPATyphbl;  COCTaBJIEHUE IUIaHa paboTbl, B  KOTOPOM
OTIPEJEIISIIOTCS OCHOBHBIE MYHKTHI IpencTosiiiel moaroroBku. CocTaBieHHe IJiaHa
JUCHUTUITMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Btopoii sTan BKII0OYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAQUMHAETCS C HU3YyYEHHUS OCHOBHOM U JIOMOJHUTENBHOW suteparypbl. Ocoboe
BHUMAaHHUE MPU ITOM HEOOXOJUMO OOpaTUTh Ha COJIEP>KaHWE OCHOBHBIX MOJIOKEHUHN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DAKTOB, YSCHEHUE MPAKTUUECKOTO MPUIIOKEHUS
paccMaTpUBAaEMbIX TEOPETUYECKHUX BONPOCOB. Jlanee ciieqyeT MOArOTOBUThH TE3UCHI
JUIA BBICTYIUIEHUH IO BCeM YYEOHBIM BOMNpPOCAM, BBIHOCHMBIM Ha MPAKTHYECKOE
3aHATHE WM IO TEME, BBIHECEHHOW Ha AUCKYCCHUIO (KpPYTJbIM CTON), MPOIyMaTh
OpPUMEPBl C LENbI0 OOECHEYEeHHs] TECHOM CBSI3U M3y4aeMOW TEMbl C pealbHOU
KU3HBIO.

['oTOBsICH K AOKJIAQy WM BBICTYIUIGHHIO B PaMKax HWHTEPAKTUBHOU (HOPMBbI
(muckyccust, KpyTriblid CTOJ), IPU HEOOXOUMOCTH CIIeAyeT 0OpaTUThCS 3a MOMOIIBIO
K MIPENo1aBaTelo.

Memoouueckue yKazanus K camocmoameibHoil pabome.

CamocrosiTennbHas padboTa 00y4arolerocst sIBISIETCS OCHOBHBIM CpEICTBOM
OBJIaJICHUs y4eOHBIM MaTE€pUajIoM BO BpeMs, CBOOOJHOE OT 00S3aTEIbHBIX YUCOHBIX
3anaTuil. CamocTosTenbHas paboTa oOydaromierocs HaJl YCBOCHHEM Y4eOHOTO
MaTepuayia 1Mo y4eOHOW JWCIIMIUIMHE MOJXET BBHITIOJNHATHCS B OMOIHMOTEKE
YHHUBEpPCUTETA, YUCOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKKe B JOMAITHUX
ycinoBusx. Copep:kaHue M KOJIMYECTBO CaMOCTOATENbHOM padoThl 00ydaromierocs
onpeensieTcss ydeOHONM NMporpaMMoOl JAMCLUIUIMHBI, METOAUYECKUMU MaTepHalaMu,
MPAKTUYECKUMHU 33JaHUSIMU U YKa3aHUSIMH MPErogaBaTesl.

Camocmosamenvnasn padoma é ayOumopHoe 8pems MOMcen 8KII0YaAmb .
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1) KoHCHekTHpOBaHHUE (COCTaBIECHUE T€3UCOB) JEKIIHII;

2) BBHITIOJIHEHUE KOHTPOJBHBIX PadoT;

3) peuieHue 3aaay;

4) paboTy CcO CIIPpaBOYHON U METOJUYECKON JTUTEPATYPOI;

5) paboTy ¢ HOpMAaTHUBHBIMH MPABOBBIMU AKTAMM;

6) BBICTYIUIEHUS C AOKJIAIaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSX;

7) 3aluTy BBHIMOJHEHHBIX padoT;

8) ydactue B ONEpaTUBHOM (TEKYIEM) OIPOCE IO OTIEIbHBIM TeMam
U3y4aeMoM TMCUUILIIUHBI,

9) yuactue B coOeceoBaHUSX, IENOBBIX (POJEBBIX) HUrpax, IAUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHGEPEHITUSX;

10) yuacTue B TECTUPOBAHUU U JP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 6PEMA MOMCEM COCMOAMDb
u3:

1) moBTOpEHUs JEKIMOHHOTO MaTepHaa;

2) TMOATOTOBKH K MPAKTHYECKHUM 3aHATHUAM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHL;

4) wW3yuyeHusT HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX);

5) pelleHus 3a/1a4, ¥ UHBIX IPAKTUYECKUX 3aJaHUI

6) TOArOTOBKHU K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.11.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSIM YCTHBIX JOKIJIAI0B (COOOIIECHMUIA);

8) MOArOoTOBKHM pedepaTroB, 3¢C€ U HHBIX WHAUBUIYAIBHBIX MHUCHMEHHBIX
paboT Mo 3aJaHUI0 IPENoAaBaTEes;

9) BBINOIHEHUS KYPCOBBIX PabOT, MPETyCMOTPEHHBIX YY€OHBIM TUIAHOM;

10) BBITIOJTHEHUS BBIITYCKHBIX KBATU(UKAITMOHHBIX padOT | JIp.

11) BeenieHnss HauboJee CIOXKHBIX U MPOOJIEMHBIX BOTPOCOB MO M3ydaeMOn
T€Me, INOJyYeHHE pPa3bICHEHHM M PEKOMEHJAIMi MO0 JaHHbIM BOIIPOCAM C
NPEenoJaBaTeasiMU Ha KOHCYJIbTALMSIX.

12) npoBeieHUsT CaMOKOHTpPOJISL MYTEM OTBETOB HAa BOIMPOCHI TEKYILEro
KOHTPOJISl 3HAHUM, PEIIeHUs] PEACTABICHHBIX B YUEOHO-METOAMUYECKIX MaTepuanax
Kadeapel 3aay, TECTOB, HAlKUCAaHUS PePepaToB M 3CCE MO OTACIbHBIM BOMpPOCAM
U3y4aeMou TeMBbI.

Texymuii KOHTPOJIb OCYIIECTBISETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJ10B.

B ciydae nponyckoB 3aHATHI, HATUYUS UHIWBUIyaIbHOTO rpadrka 00ydeHUs
W JUIA 3aKpeIUIeHUs MPAaKTUYECKUX HABBIKOB CTYyJIEHTaM MOTYT ObITh BBIJIaHBI
TUTIOBBIC WHAWBHUAyaJbHBIC 3aJaHWs, KOTOPHIE JOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN IIPENOJABATEIEM CPOK.
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15. OcobenHocTH pean3alMM JAMCHUIVIMHBI JJIS WHBAJUAOB M JHI C
OrpaHUYEeHHBbIMHU BO3MOKHOCTSIMH 310POBbSI

OOyuenue no nucuumimHe « HanoMarepuansl 1 HAHOTEXHOJIOTMUY) WHBAIUIOB
U JIMI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBba (nanee OB3) ocymiecTBusieTcs
IpernojaBarejeM C Y4eTOM OCOOEHHOCTEH  IMCHUXO(PU3UYECKOIO0  pPa3BUTHA,
WHIUBUYAJIbHBIX BO3MOXKHOCTEN U COCTOSIHUA 37I0POBBS TAKUX 00YyYarOIIUXCS.

JUJist CTyIE€HTOB C HapyUIEHUSIMU ONOPHO-ABUrareabHoil GpyHkiuu u ¢ OB3 no
CIlyXy MpeaycMaTpUBAETCSl CONPOBOXKIACHUE JEKUUA M MPAKTUYECKUX 3aHATUH
MYJIbTUMEIMUHBIMU CPEACTBAMU, PAa3AATOYHBIM MATEPUATIOM.

JUis crygentoB ¢ OB3 1o 3peHHIO IpelyCcMaTpUBAEcTCs IPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTATOYHOIO 3PEHMs, a TaKKE IPEILyCMOTpPEHA
BO3MOXKHOCTh pa3pabOTKU ay1uoMaTepuaoB.

[To gucuunnune «HaHnoMarepuansl 1 HAHOTEXHOJOTUNY) O0yUYE€HNE UHBAUIOB
Y JIML] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbSI MOKET OCYIIECTBIIATHCS KaK B
ayoqUTOPUH, TaK W C  HCIOJB30BAaHHUEM  DIIEKTPOHHOM  HMH(OPMAaLMOHHO-
oOpa3oBaTenbHOM cpeibl, 00pa30BaTEIBLHOIO MOPTaia U AIEKTPOHHOM MOUTHI.
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JIMCT AOIOJIHEHWI U UISMEHEHUI
paboueii mporpaMMbl AUCHUTUIAHBI
Pabouass mporpamma AHCHUIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2020-2021 ydeOHoM roay Ha 3acepaHuu kadenpsl, npoTokoa Ne 9 ot
«16» mas 2020 r.

Brecensbl AOIIOJIHCHUA W HW3MCHCHHA B _4YAaCTHM AKTyaJaW3alluy JIMIICH3WOHHOI'O
OporpaMMHOIO O6CCHC‘ICHI/I€, HCII0Jb3YEMOE pu OCYICCTBJICHUHU
06[2330B3T€J'IBHOFO IIporecca 1o JTAHHOM AUCIUIIJINHBI, a TaK € COBPCMCHHBIX
H[ZO!]}CCCHOH&J’IBHLIX 0a3 JAHHBIX WU HH!]!O[!M&!!I/IOHHHX CIIPABOYHBIX CUCTCMAX.

PaGouas mporpamMma IUCHHMIUIUHBI PAacCMOTpEeHa, OOCYXJeHa W OoJ00peHa s
ucrionHeHus B 2021-2022 ydeOHOM roay Ha 3acenaHuu Kadeapsl, mpoTokosa Ne 10
ot «10» amnpens 2021 r.

Baecennl AOIIOJIHCHUA W HW3MCHCHHUA B _4YdCTH AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMmMHOIO O6€CHC‘I€HI/I6, HCII0Jb3YEMOC npun OCYICCTBJICHUHN
06[2330B3T€HBHOFO IIPpOoNcCCaIio JaHHOU JUCHUIIJIMHBI, a TaK XE COBPEMCHHBIX
H[}O[l}@CCI/IOH&HBHBIX 0a3 JAHHBIX U I/IHgl}O[zMagI/IOHHHX CIIPAaBOYHLIX CUCTEMAX.

PabGouas mnporpaMma IUCUMIUIUHBI pPAacCMOTpeHa, OOCykJeHa W oJ00peHa s
ucrnonHenus B 2022-2023 ydeOHOM Tojly Ha 3acenanuu Kadeapsl, mpoTokona Ne 9ot
«14» Mas 2022 r.

BHecenbl JAOIIOJIHCHUA W HW3MCHCHHUA B _4YdCTH AKTyaJIW3alluy JIMIICH3UOHHOI'O
IporpaMmMHOIO O6€CHC‘—ICHI/I€, HCII0JIb3YEMOC Ipun OCYICCTBJICHUN
O6[2330B3T€HBHOFO mponecca 1o ﬂaHHOI)'I JUCHUIIJIMHBI, & TaK K€ COBPEMCHHBLIX
H[}O(I}@CCI/IOH&HBHBIX 0a3 JAHHBIX W I/IHSIQO[}MagI/IOHHHX CIIPABOYHLBIX CHCTEMAX,
AKTyaJlu3aluy TEM JUJIA CaMOCTOSTEIbHOU [2&60TBI, AKTyaJIu3alliyd BOIPOCOB JUIA

IOATOTOBKU K MPOMEXKYTOYHOW aTTECTAllUM, aKTyadu3alluy TepeyHs OCHOBHOW W
JOTOJHUTENbHOW YUeOHOM IUTEpaTyphI.

PaGouas mporpamMma IUCHUMIIIUHBI PAacCMOTpEeHa, OOCYXKJeHa W OJ00peHa s
ucrionHenus B 2023-2024 ydyebHOM roay Ha 3aceaanuu kadeapsl, mpoTokona Ne 080t
«20» Mast 2023 L.

BHecennbl AOIIOJIHCHHUA W HM3MCHCHHA B _YdCTH AKTYAJIW3dAlWKW JIMICH3WOHHOI'O
IporpaMmMHOIO O6€CH€‘-I€HI/I€, HCII0JIB3YCEMOC Ipu OCYIIICCTBJICHUHN
06[2330B3T€HLHOFO IMponecca 1o gaHHOﬁ JUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O(heCCI/IOHaJIBHBIX 0a3 JAaHHBIX H I/IthOQMagI/IOHHBIX CIIPABOYHBIX CHCTEMAX,
AKTyaJIu3aluy TEM JUIA CaMOCTOSTEAbHOM [za6OTBI; AKTyaJIu3allii BOIPOCOB JUIA
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IHOJATOTOBKH K H[!OMC)KyTO‘-IHOﬁ aTTCCTAllY, AKTYAJIU3dlluy IICPCYHA OCHOBHOU U

IONOJIHUTENbHON YYeOHOU AUTEPATYPHL.
Paboyass mporpamma AMCHMIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2023-2024 ydeObHOM roay Ha 3acefqanuu kadeapsl, mpotokona Ne 100t
«22» aBrycra 2023 L.

BHeceHBl JIOMOJHEHHWS MW W3MCHCHHUS B__YacTH aKTYaJIW3allMK _ JICKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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