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Pabouas nporpamma IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM BBICILIETO
oOpazoBaHus — OakajmaBpuaT 1O HampaBieHuto mnoaroroBku  15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE oOecrieueHue MalIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB, YTBEPKACHHBIA NpHKa30oM MUHUCTEPCTBA HAYKH M BBICIIETO
obOpazoBanus Poccuiickoit ®enepaunun Nel044 ot 17 asrycra 2020 ropa,
3apeructpupoBanHbiii B Muntocre 10 centsaops 2020 rona, per. Homep 59763;

- y4eOHbIM IUIaHOM (OYHOM, 3a04HOM (opM OO0yuYeHHs) IO HANPaBICHUIO
MOJATOTOBKH 15.03.05 KoHCTpYyKTOPCKO-TEXHOIOTUYECKOE obecricueHue
MaIIMHOCTPOUTENBHBIX MPOU3BO/ICTB.

Pabouast mporpaMm TUCHUIUIMHBI BKIIIOYAE€T B ce0s OLICHOYHBIC MaTepHUalIbI
JUIS IPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTalun
no gucuuiuiiHe (1.8 @DOHJ OLEHOYHBIX CPEACTB Ui IPOBENCHUS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, NPOMEXYTOYHOM AaTTECTaluMu [0 MTOraM OCBOEHUS
JTUCUUTLIAHBI)

Astop Ky3pmuna Ousibra BsyecnaBoBHA, KAHAMAAT XUMUYECKHAX HAYK, JOLIEHT
Kadeapbl TPaHCIIOPTHO- YIHEPTETUYECKUX CUCTEM

(ykazamo OUO, yuenyio cmenenv, yuenoe 36anue i 0014CHOCHb)

[Iporpamma onobpeHa Ha 3acenanud Kadeapsl (mpotokon Ne 07 or
16.03.2024r.).



1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJILHOM
nporpammsl (Llesu ocBOeHUsI 1M CIUTIMHBI)

1.1. Henbro ocBoeHus nucuuIUInHbl « HaHO- 1 KOMIO3UIIMOHHBIE MAaTEPUATIBI)
SIBJISICTCS .

- chopMupoBaTh y CTYJICHTOB KOMIUIEKC (yHIAMEHTAJIbHBIX MPEACTaBICHUMH,
COCTaBJISIIOIIMX OCHOBY OJHOM M3 HamOosiee BOCTPEOOBAHHBIX B HACTOSIIIEE BpeMs
00J1acTU 3HAHUM — KOMITO3UIITMOHHBIE 1 HAHOMATEPUAJIbI.

3ajayaMu OCBOEHHUS NUCHUIUIMHBI «HaHO- M KOMITO3UITMOHHBIE MaTepHaJIbD»
SIBJISIFOTCSI:
- OBJIJICHUE CTYJCHTAMU KOMIUIEKCA OCHOBHBIX TIOHSITUW UM MPUHIUIOB
KOMITO3UITMOHHBIX 1 HAHOMATEPUAJIOB;
- oO0y4eHHre CTYJICHTOB HayYHBIM OCHOBaM BBIOOpa MaTepHaja ¢ Y4eTOM €ro CocTaBa,
CTPYKTYpBI, = TEPMHUYECKOM  OOpaOOTKM W  JOCTHTAIOIIHUXCA TPH  ITOM
OKCIUTyaTallMOHHBIX M TEXHOJOTWYECKUX CBOWCTB, HEOOXOTUMBIX IJisi Hanboiee
3(PEeKTUBHOTO UCIOJIB30BAHUS B 00JIACTH aBTOMOOUJIECTPOCHUS, MAIIIMHOCTPOEHUS
1 IpruOOPOCTPOCHHUS.

1.2.  Ob6nactu  npodeccuoHaNbHOW  JEATeNbHOCTH  M(Wiu)  chepsl
npoecCHOHaNbHON  ACSATENBHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOMBIIIHE
porpamMmy, MOTYT OCYIIECTBIISATh MPO(PECCHOHATBHYIO e TEIHHOCTD:

40 CxBo3HBIEC BUbI MPOGECCUOHATBHON JIEATETLHOCTH B MPOMBIIIJICHHOCTH (B
cepax: TEXHOJOTUYECKOro OOecleyeHusl 3aroTOBUTEIBLHOTO IPOU3BOJCTBA Ha
MAaIIMHOCTPOUTEIBHBIX OPEIIPUITUSX; TEXHOJIOTUYECKON MOJTOTOBKHU
IIPOU3BOJICTBA JIETAJIEH MALTMHOCTPOECHHUS).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHA AUCHUILIMHBI OTHOCHUTCA ITOATOTOBKA

oOydJarommxcs K

BBIIIOJIHCHHUIO  TPYJAOBBIX

byHKIHHA

poecCHOHATLHBIMU CTaHAAPTAMH:

B COOTBCTCTBHH C

Koa u HauMeHOBaHMe

conuaiabHOM 3auTel PO ot

HaumenoBanmue Kon, HamMeHOBaHUE ¥ YPOBEHb TPYAOBBIX (PYHKIIHI, HA
npogeccuoHaIbLHbIX kBasupukauuu OTD, Ha KoTOpbIE KOTOpbIe
cranaapros (I1C) OPMEHTHPOBAHA TUCUMIIJIMHA OPHMEHTHPOBAHA
JUCIUIJINHA
B
40.083 [IpoekTpoBaHuE TEXHOJIOIMYECKUX
IMpodeccrnoHambHbIH MIPOIIECCOB ABTOMaTU3UPOBAHHOTO
crangapt «Crenuanuer o | H3TOTOBJICHHS JieTanei u3
TPOCKTHPOBAHMUIO KOHCTPYKIMOHHBIX, B/OLG
WHCTPYMEHTAJIbHBIX, KOPPO3UOHHO-
TEXHOJOTUYECKUX N N
CTOMKHUX cTajneu, YyTYHOB,
IPOIIECCOB OoOecnicueHue
MOJIUMEPOB U KOMIO3ULIUOHHBIX
aBTOMATU3UPOBAHHOTO MaTEPUAIIOB Pa3HBIX BHJIOB, IBETHBIX TEXHOJIOTUIHOCTH
MIPOU3BOJICTBAY, CIIAaBOB HA OCHOBE Meau ¢ | KOHCTPYKUHH
YTBep)KﬂeHHBIﬁ MIPUKA30M AJIFOMHHMUA, O6pa6aTBIBaeMI)IX MAalIMHOCTPOUTCIIbHBIX
MunncTepcta  Tpyma u | PE3AHHEM, HMEIOIIMX OT 15 no 30 | uzpenmit cpenHen

0o0pabaThIBaEMbIX ITOBEPXHOCTEH, B
TOM YHCJIE TOYHOCTBIO HE BEIIIE 8-TO

27 anmpems 2023 . N 414n KBaJIUTETA M IIIEPOXOBATOCTHIO HE ABTOMATHSHPOBAHHOLO
(3aperucTpupoBaHo B | mmxe Ra 0,8; u cOopku COOPOUYHBIX TpOM3BOACTEA
Muntocre PO 29  wmas | equann, Brmogarommx ot 20 1o 50
2023 r., perucTpalMOHHBINA | COCTaBHBIX  4YacTeW  (Oeramed u
N 73605) cOOpouHBIX  enuHuUL) (#amee -

MAaIIHHOCTPOUTEIIbHBIC U3JICITUS

cpeaHen

CJIO)KHOCTU B YCJIOBUAX

1.4. KomneTteHuuun obyyaroLerocs, Gopmupyembie B pe3yibTaTe 0CBOEHUA AUCLMNNHDI

HaumenoBanue | Koa m HamMeHOBaHHUe Koa u HaumeHoOBaHMe Ilepeuyennb
KaTeropuu KOMIIeTeHIuii HHANKATOPA IVIAaHHUPYEMBIX
(rpynimbi) AOCTHKEHUSA pe3yJbTaToB 00y4eHHs
KOMIIeTeHI Uil KOMIIeTCHIIUH
TIK-4. Criocoben [TK-4.1. Onpenenser | Ha yposue snanuii:
OCYIIECTBIIATH TEXHOJIOTHIECKHUE CBOI‘/’ICTB\EII 3HATh - METOIOJIOTHIO
TEXHOJIOTHIECKYIO MaTcpHaia ACTAJICH | CHUCTEMHOTO PELIEHUS 3ajay
MAaIIHHOCTPOCHHS ABTOMAaTH3ALHH;
MOATOTOBKY
. - MeToObl M  CPEACTBa
IIPOM3BOJICTBA JIETAIIEN ABTOMATH3AIIHIL
MAaIIMHOCTPOECHUS Ha ypoeHe yMeHull:
CpeaHEN CIIOKHOCTH
YMETh -000CHOBHIBAaTh
TpeOoBaHUS K
TEXHOJIOTHYECKUM
mporeccam, K
TCXHOJOTHYHOCTHU
KOHCTPYKIIMH  W3JICNUH, K
pa3pabaTbiBaeMOMY
000PYZIOBaHMIO M OCHACTKE, K




CpelcTBaM aBTOMATH3ALH;
- Ha ypoeHne nagvixos:
BIIaJIeTh BOIIPOCAMH,
CBA3aHHBIMU C
HHCTPYMEHTOOOECTICICHUEM,
IUIAaHUPOBAaHUEM u
OIIepaTHBHBIM YIpaBJICHHEM
XOJOM  TIPOM3BOJICTBEHHOT'O
mpornecca IpU  33JaHHBIX
MCXOJIHBIX JaHHBIX

I1IK-4.2. Omnpenensier
KOHCTPYKTUBHBIC OCOOCHHOCTHU
JieTalieil MaMHOCTPOCHUSI

Ha yposne 3nanuii:

3HaTh OCHOBHBIC IPOIIECCHI
pa3pabOTKH W W3TOTOBJICHHUS
W3OS

Ha YpoeHe YMEeHUl:

YMCTBb pacCYUThIBATH
PEXUMBI pE3aHMUS;
Ha ypoene nasviros:

BJIAJIETH HaBbIKAMM
BBITIOJIHATE U OCYHUICCTBJIATH
OIITUMH3AIUIO PEKMUMOB
00paboTKH B YCIOBHAX
MeXaHOCOOPOYHOTO
HPOH3BOJICTBA

Ha ypoene snanuii: 3nats
MEPOINPHATHS o
3¢ hexTuBHOMY

HCIIOJIb30BAHHUIO MATEPUAIIOB,
o0ecIeueHuto

BbICOKO3(p(heKTHBHOTO
(DYHKIMOHUPOBAHUS
TEXHOJIOTHYECKHX ITIPOIIECCOB
MAaIIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB
Ha YpO8HEe YMEHUU:
YMETH BBIOMpATh
11K-4.3. AHAIMBUPYET | matepuanbl, 06OPYIOBaHHMS

TCXHUYCCKHC TpeboBaHu, CPEACTB  TEXHOJOTHYECKOTO

NpeABSBISIEMblE K JIETAISIM | OCHAIICHHS u

MaIIMHOCTPOCHUS aBTOMAaTH3alNU ULt
peanu3aiu
MIPOM3BOJICTBEHHBIX u
TEXHOJIOTUYECKHX MPOIIECCOB
Ha ypoene nagvixos:
BJIAJIETH Hay4HO-
TEXHUYECKOH WH(OpMAIUeCH,
0TEYECTBEHHOT'O u
3apy0eIKHOTO OmpITa B
obxacti pa3paboTKy,
9KCIUTyaTaIiH,
peopranu3anuu
MAaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTB

TIK-4.4. Ocymiectenser | Ha ypogue 3nanuii:

BBIOOD TEXHOJIOTUYECKUX | 3HATh MAIIMHOCTPOUTEIBLHOE

METOJIOB IOJyYEeHHs 3aTOTOBOK | ITPOM3BOJACTBO, HX OCHOBHOE

JeTajei MalnHOCTPOCHUS u BCIIOMOTaTENbHOE
o0opynoBaHHE, KOMIUIEKCHI,
WHCTPYMEHTAIBHYIO




TEXHHKY, TEXHOJOIHYECKYIO
OCHACTKY, cpencrsa
[POCKTHPOBAHUS,
MEXaHHU3ALHH,
ABTOMATH3ALUH u
YIpaBIICHNUS;

HA YpOBHE YMeHUIL.

YMETh BBITIOJTHSATH
MEpONPUATHA TI0 BEIOOPY U
s pekTuBHOMY
HCIOJIb30BaHUIO0 MAaTEPHAJIOB,
obopyaoBaHus,
HHCTPYMEHTOB,
TEXHOJIOTMYECKON OCHACTKH;
Ha yposne nasvikos:

BIIAJETh CIOCOOHOCTEIO
pa3pabartbIBaTh u
MPOCKTHPOBATH
COOTBETCTBYIOIIICE
obopynoBaHue B

COOTBETCTBUH C Tpedyemoit
TOYHOCTBIO W YCIIOBUSIMH

OKCILTYaTaIIH
Ha ypoene snanuii: 3uats
AHammu3 cpencTaa
TEXHOJIOTHIECKOTO
OCHAIIICHUS, cpencTea
HU3MEPCHU, MpUEMBI nu
METOJIBI paboTHI,
I1K-4.5. Ocy1ecTBisieT TPMCHSACMBIC TipH
BBIIIOJIHCHU U
BEIOOD CpEJICTB .
TEXHOJIOTUIECKOW OTIepanuy.
TEXHOJIOTHYECKOTO OCHAIICHUS o
Ha Ypo6He YMEeHUU.:
MPOU3BOJICTBA, HEOOXOIMMBIX
TUTS peanu3aniu
YMETh OcymecTBiATh
pa3paboTaHHBIX
W3yYeHHEe  CTPYKTYpHl |
TEXHOJIOTHUECKUX  TMPOIECCOB
. | M3MepeHue 3aTpaT BpPEMEHHU
H3TOTOBIICHUS JieTanei
Ha BBIITOJTHCHHE
MAaIIAHOCTPOCHHUS

TEXHOJIOTUYECKHIX OTEPAIHii
Ha yposne nasvixos:

BianeTb OOpabaThiBaTh U
aHaJM3UPOBATh  PE3yJbTATHI
H3MEPEHUs 3aTpaT BPEMEHH,
ompejiessieT  y3KHe ~ MecTa
TEXHOJIOTHYECKUX ONepanuit

2. Mecto qucuuninHbl B cTtpykrype OITOII

Hucuumuaa b1.JI(M).B.JIB.3.2 «HaHo- ¥ KOMIO3UIIMOHHBIE MaTEpHUaIbD»
peanu3yercss B paMKax OJEKTUBHBIX JUCHUIUIMH  (MOJyJiel) MporpaMMmbl
OakanaBpuara.

JuciumuinHa npenojaercs o0yJdaromumMes o ouHol popme o0yueHust — B 7-
M CeMecCTpe, 1o 3a04HOi popme — B 8-M cemecTpe.

Jucunmummaa  «HaHo- M KOMIO3MLIMOHHBIE  MAaT€pUANIBD)  SIBIACTCA

MIPOMEKYTOUHBIM dTanom (hopmupoBanus komrnerennuii [1IK-4 B mporiecce ocBoenus
OIIOIL.



Jucrumuinaa «HaHO- M KOMITIO3WITMOHHBIE MaTepHalbD» OCHOBBIBACTCS Ha
3HAHMSIX, YMEHUAX W HaBBIKaX, NPUOOPETEHHBIX MPU W3YUYCHUU JUCIUTLIINH:
TexHonornyeckue MIPOIIECCHI B MaIlMHOCTPOEHUH, O06opynoBanue
MaIllMHOCTPOUTENBHBIX MPOU3BOACTB, TE€XHOJIOTUS 3aTOTOBUTEIIBHOTO TPOU3BO/ICTBA,
W SBISETCS TMPENIISCTBYIONIEH MJid HW3yueHHs JUCHMIUIMH: EnuHas cucrema
KOHCTPYKTOPCKOM  JOoKyMeHTauuu /  OCHOBBI ~ TEXHUYECKOTrO  Ju3aiiHa,
MPOU3BOJICTBEHHAS TMPAKTUKA: TEXHOJOTHYeCcKas (MPOEKTHO-TEXHOJIOTHYECKas)
MpaKTHKa, IIPOU3BOJICTBCHHAS TIPaKTHKA: peIIUTIIIOMHAs MpaKTHKa,
['ocynapcTBeHHass WTOroBasi aTTECTallMs: TMOJArOTOBKA K TMpOLEIype 3alluThl U
3aIlMTa BBITYCKHOM KBaTU(UKAITMOHHON PaOOTHI.

dopMoil MPOMEKYTOUHONU ATTECTAI[MU 3HAHWUN OOy4aeMbIX MO OYHON (opme
oOy4eHUs SBISETCS 3a4eT B 7-M ceMecTpe, 10 3a09HOM GopmMe 3a4eT B 8-M ceMecTpe.

3. O0beM QMCHUNINHBI
OO6mast TpyA0EMKOCTh JUCIUIUIMHBI COCTaBIseT 3 3a4eTHbIX enuHuiibl (108

aKaJIEMHYECKHUX Yaca), B TOM YHCJIIE
O4YHan popma obyyeHus:

Cemectp 7
JICKIINU 16
1a0opaTOpHbIE 3aHATUS -
CEMHUHApPBI ¥ MPAKTHYECKUE 3aHATHS 16

KOHTPOJIb: KOHTAKTHAasA pa60Ta -

KOHTPOJIb: CaMOCTOSITEIbHASL padoTa -

pacueTHO-rpaduueckue paboThl, KypCOBBIC padOTHI (MPOCKTHI): KOHTAKTHASI paboTa -

pacdeTHoO-rpadguueckrue paboThl, KYpCOBBbIE paOOTHI (IPOEKTHI): CAMOCTOSITENIbHASI paboTa -

KOHCYJIbTAIlUU -
Konmaxmnas paboma 32
Camocmosmenvras paboma 76

Bun mpomexxyTounoit arrectanuu (popma KOHTPOJIS): 3a4eT

3a04Han popma obyyeHus:

CemecTtp

= (oo

JIEKI[AHA

71a00paTOPHBIE 3AHSITHS -

()

CCMHHAPLI U ITPAKTHUYCCKUC 3aHATUS

KOHTPOJIb: KOHTaKTHasi paboTa

KOHTPOJIb: CAMOCTOATCIIbHAA pa6 oTa

pacdeTHo-rpadguieckrue paboThl, KyYpCOBbIC pabOTHI (IPOEKTHI): KOHTAKTHAs paboTa

pacueTHO-rpaduueckue paboThl, KypCOBBIe PabOTHI (IIPOCKTHI): CAMOCTOSITENIbHAS paboTa -

KOHCYJIbTAalluH -

Konmaxmmuas paboma 10

Camocmosmenvhas paboma 94

Bua npoMexxyTouHoit arrectanuu ((opMa KOHTPOJIS): 3a4eT

4. Cogep:xanue TUCHUIUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesiam)
OuyHan popma obyuyeHusa

KonmuaectBo yacos Kon
KOHTaKTHas paboTa | CaMOCTOSTEIb HHAUKATOpa

Tema (pazzmen)




CEMHUHAPBI U

JeKnu | J1abopaTopHBL P AKTHECCKH
" € 3aHATUA paSaHi[Tf/[cS( © Has pa60Ta’ HOCTH)KeHI/II‘;I
1. Hanomarepwuaisi, (hu3nKo- ¥R e R
XUMHYECKHUE OCHOBBI 4.2,11K-4.3,
HAHOTEXHOJIOTUH, Pa3MEpHbIE 2 - 2 10 [K-4.4, TIK-
3 dexTh 45
2. Metopsl nonyueHus 11K-4.1, IIK-
HAHOYACTHI] U TEXHOJIOTUH 4.2, 11K-4.3,
(dbopMUPOBaHUS HAHOCTPYKTYP 2 - 2 14 [K-4.4, TIK-
4.5
3. Onpenenenue u 11IK-4.1, TIK-
KJaccuuKanus 4.2, 11K-4.3,
KOMIIO3UIIMOHHEIX MaTE€pHUaIOB 6 - 6 16 T1K-4.4. TIK -
(KM) 4.5
4. OcuoBueIe Kiaccel KM. IIK-4.1, IIK-
Marpuua u Hanosnurens KM 4.2, 11K-4.3,
4 - 4 138 I1K-4.4, TTIK-
4.5
5. Ilomy4yenue u npumenenne KM [1K-4.1, IIK-
4.2, I1K-4.3,
o) - 2 18 [1K-4.4, TIK-
4.5
ITK-4.1, ITK-
- 4.2, I1K-4.3,
OHCYJ'II)TaHI/II/I - - HK‘4.4’ HK'
4.5
[1K-4.1, IIK-
K 4.2, 11K-4.3,
OHTPOIIb (3a4eT) - - TTK-4.4, TIK-
4.5
UTOIro 32 76
3ao4Hana ¢opma 0byyeHun
KonuuectBo yacoB Kon
6ota HHIUKATOpa
Tema (paznen) e le mapmn | camocTosTens o
”el;”“ ”f;’fﬁ;gﬁ:” n%ixmigcme Has paboTa Iff;ﬁ:ﬁi;iz

3aHATHS




1. Hanomarepuassl, pusnko-

TIK-4.1, TIK-

XUMHYECKHUE OCHOBBI 4.2, T1K-4.3,
HAHOTEXHOJIOTUH, pa3MepHBIC 0,5 20 I1K-4.4, TIK-
3 dexTr 4.5
2. MeToasbl moay4eHus IIK-4.1, IIK-
HAHOYACTUI[ U TEXHOJIOTUH 4.2, T1K-4.3,
(hopMUPOBAHUS HAHOCTPYKTYP 0,5 20 MK-4.4, TIK-
4.5
3. Onpenenenue u IIK-4.1, TIK-
Kiaccuuranus 4.2 TIK-4.3,
KOMIIO3UIIMOHHBIX MaTepUaoB 1 20 [1K-4.4, TIK-
(KM) 45
4. OcuosHrble Ki1accel KM. IIK-4.1, IIK-
Marpuna u Hanosnaurens KM 4.2, TIK-4.3,
1 20 I1K-4.4, TIK-
4.5
5. Ilomyuenue u npumenenne KM [1K-4.1, IIK-
4.2, TIK-4.3,
1 14 I1K-4.4, TIK-
4.5
I1K-4.1, TIK-
4.2, T1K-4.3,
Koncynpranun - - [1K-4.4, TTK-
4.5
TIK-4.1, TIK-
4.2, T1IK-4.3,
Kontpous (3auer) 4 TIK-4.4, TIK-
4.5
HUTOIro 10 94




5. Oo0pa3oBaTejibHbIe TEeXHOJIOTHM, IIPUMEHsieMble IIPM OCBOEHHH
AUCUMIIIMHBI

MeTtoauka mnpemnogaBaHusl AUCHMILIUHBI U peanu3aius KOMIETEHTHOCTHOTO
MOJIX0/1a B M3JIOKEHUHU U BOCIPUATHU MaTepHasia MpeayCMaTpuBaeT UCIOJIb30BAaHUE
clenyomux (GopM TMpOBEAEHUS TPYIIOBBIX, WHIANBUAYATbHBIX, ayJIUTOPHBIX
3aHSATHI B COYETAaHUM C BHEAYJUTOPHOM paboTOW C Lenpl0 (HOPMUPOBAHUS U
pa3BUTHS NpOo(eCCUOHATBHBIX HABBIKOB 00YyYaOLIUXCSl:

- Kpyrublit cTos, Auckyccusi, moJeMuKa, TUCIyT, 1e0aThl.

Kpyraslii cron, auckyccus, TMOJEMHKa, AUCIYT, nAe0aTbl - OLCHOYHBIE
CpEICTBa, IO3BOJISIOLIME BKIIOUHUTh OOYyYarOIMXCAd B MpoLecC 00CYyXIEHUs
CIIOPHOI'O  BOINpOCca, MpoOJeMbl M OLEHUTh HMX YMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PCHHUSI.

6. IlpakTyeckas MOATOTOBKA

[IpakTHdeckas MOArOTOBKA pEaU3yeTCs] MyTEeM IPOBEICHUS MPAKTHUYECKUX
3aHATUH, MPEIyCMATPUBAIONINX y4acTHEe OOYYAIOIMINXCS B BBHIMOTHEHUH OTAEIBHBIX
AJIEMEHTOB pPaboT, CBS3aHHBIX C Oyaymied npodeccuoHaabHON AESTEIbHOCTHIO.
OO0beMm 3aHATHl B (hOpME MPAKTUYECKON MOATOTOBKHM cocTaBiseT 4 vac. (1o o4HOMN
dbopme o0yueHnust), 4 gac. (1mo 3aouHoi popme 0OyUeHwUs)

OyHan ¢opma 0byyeHus

Konnu Kon
®opma MHUKATOpa
Bun 3aparus Tema 3angaTus €CTBO o
MIPOBEICHHUS JTOCTHXEHU
g KOMIICTCHIIU N
MpakTnyeck N3yuenne I['OCToB mno KM. T1IK-4.1, IIK-
I'OCT 32794-2014. Kommno3uTsl -
O€ 3ajjlaHne — T NHanBuayans 4.2, TIK-4.3,
PHBIE. €PMHHBI u TIK-4.4, TTK-
omnpenenenusi. ['OCT  33742- HaA n
4.5
2016. KoMIo3uTsl MOJIUMEPHBIE. ) rpynno.as
KJ'IaCCI/I(bI/IKaHI/ISI. I'OCT P KOMaHAHas
56467-2015. Marepuainst pa6oTa,
MOPOIITKOBBIE METAJUIMYECKUE U
obOcyxaeHue
METaJUTHYECKUE
KOMIIO3UIIHOHHBIE.
MpakTnyeck VIIepO-yTIepOTHEE NHaneuayans | 1IK-4.1, TIK-
Oe 33/laH/e | KOMIIO3UIIMOHHbIE  MaTepUalbl. HaA n | 4.2, TIK-4.3,
[IpocTpaHCTBEHHO 2 rpynnoBas 1IK-4.4, TIK-
apMUPOBAHHbBIC KOMaHAHast 4.5
KOMITO3UIIMOHHBIE MaTEPHAIIBI paboTa
3aouyHan popma obyyeHus
Konmue Kon
®opma MHUKATOpa
Bun 3aparus Tema 3agaTus CTBO o
MIPOBEICHHUS JOCTHXEHU
BRI KOMIICTCHIIU N
MpakTnyeck N3yuenne I['OCToB mno KM. 2 NHpamBnayans T1IK-4.1, IIK-
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oe 3agaHue | I'OCT 32794-2014. Kommnosutsl 4.2,1IK-4.3,

MOJTMMEPHBIE. TepMunb! u [K-4.4, TIK-
onpenenenus. [OCT  33742- Has 45
2016. KoMmo3uTsl MOJUMEpPHBIE. rpynnoBasa '
Knaccudukanus. I'OCT P KOMaHAHas
56467-2015. Marepuainbl pa6oTa,
MOPOIIKOBBIE METAUTMYCCKHE U oBCyxIeH e
MeTaUIMYeCKUe
KOMITO3HMIIMOHHEIE.
MpakTnyeck N — NHaneuayans | 1IK-4.1, TIK-
Oe 33/laH/e | KOMIIO3UIIMOHHBIE  MaTepHUalIbl. HaA n| 4.2, 1K-4.3,
ITpocTpancTBEHHO 2 rpynnoBas [1K-4.4, T1K-
ApMUPOBAHHLIC KOMaHﬂ.Haﬂ 45

KOMITO3UIIUOHHBIC MaTCpUaJIbl

paboTa

7. YdyeOHO-MeTOoaM4YeCKOe o0ecredyeHHEe CAMOCTOSITEJIbHOW  PadoThI
CTY/IEHTOB

CamocrosiTenbHas paboTa CTYACHTOB MPEAYyCMOTpeHa YYEOHBIM IUTAHOM IIO
JTUCLIMIUIMHE B 00beMe 76 yacoB 1o o4HOU dopme oOydeHus, 94 daca mo 3a04HOM
dbopme oOyuenms. CamocTosiTeibHasE paboTa peanm3yercss B paMKaxX MPOTPaMMBbI
OCBOCHHMSI TUCIUIUTMHBI B CJIETyIONTUX (popmax:

- MpopabOTKa TEMATUKHN CAMOCTOSITETFHON PaOOTHI;

- Hanucanue pedepara;

- BBITIOJTHCHUE WHIUBUAYATbHBIX 33JIaHUN;

- IOJTOTOBKA K C/1aue 3ayeTa.

B pamkax ydeOHOTO Kypca MpeayCMaTpUBAIOTCS BCTPEUH C MPEICTABUTEIISIMH
IPO(HUILHBIX TPEIIPUITHI.

CamocrosiTenbHas paboTa MPOBOAUTCS C IENIbIO: CHCTEMATH3allud |
3aKpEIUICHUS TMOJYYEHHBIX TEOPETUYECKUX 3HAHUW U TPAKTUYECKUX YMEHUN
oOydJarommuxcs, yriayOJaeHUss U pacUIUpeHHs TEOPETUYECKHX 3HAHUU CTYACHTOB;
dbopMHpOBaHUS YMEHHMH WCIOJIB30BaTh HOPMATHUBHYIO, TMPABOBYIO, CIPABOYHYIO
JIOKyMEHTAINIO, YIEOHYIO U CHCIHAIBHYIO JINTEPATypy; Pa3BUTHS MO3HABATEIHHBIX
COCOOHOCTEM M aKTMBHOCTHM  OOYyYalolUXCS: TBOPYECKOW  WHUIIMATHBBI,
CaMOCTOSATCITLHOCTH,  OTBETCTBEHHOCTH,  OPTraHWU30BAaHHOCTH;  (OPMHPOBAHUE
CaMOCTOSATEIILHOCTH MBIIIIJICHUS, CIIOCOOHOCTEMH K CaMOPa3BUTHIO,
COBEPIIICHCTBOBAHMIO M CaMOOpraHu3amuu; (GpopMupoBaHUS TPOodHEeCcCHOHATBLHBIX
KOMITETCHIINI; Pa3BUTHIO UCCIIEAOBATEIILCKIUX YMEHUI CTYICHTOB.

@®opMbI U BHJIBI CAMOCTOSITEIbHONH pPabOTHI CTYJCHTOB: YTCHHE OCHOBHOH W
JOTIOJTHUTENBHOW JIUTEpaTypbl — CaMOCTOSATEIbHOE U3y4YeHHEe MaTepuana 1o
PEKOMEHTyeMBbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTajIoroM,
CaMOCTOATENBHBIN MOAOOP HEOOXOAMMOW JHTEpaTyphbl; paboTa CcO CIOBapeM,
CIIPaBOYHUKOM; TOUCK HeoOxoaumon wuHbopmarmuu B cetu  VHTepHeT;
KOHCIIEKTHPOBAHWE HWCTOYHUKOB; pedepupoBaHHEe HCTOYHHKOB; COCTaBIICHUE
AHHOTAIMKA K TTPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM; COCTABJICHHE PEIICH3UN U
OT3BIBOB Ha MPOYUTAHHBIM MaTepuaj; COCTaBICHHE 0030pa MyOJWKAIMii 10 TEeME,;
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COCTaBJ€HHE M  pa3paboTka TEPMUHOJIOTHUYECKOTO  CJIOBapsi;  COCTaBIICHUE
XPOHOJIOTHYECKOW TaOmuIlel; coctaBienne Oubmmorpaduu (6mbmuorpaduueckon
KapTOTEKH); TOATOTOBKA K pa3IUYHbBIM (opmMaM TeKymed u NPOMEKYyTOUHOU
arrecTal (K TECTUPOBAHMIO, KOHTPOJBHOM padoTe, 3a4eTy); BBINOJIHEHUE
JIOMAIIHUX KOHTPOJIBHBIX pPadOT; CaMOCTOSITENIbHOE BBINOJHEHUE MPAKTHYECKHX
3aJlaHui PenpOAYKTUBHOTO THUMA (OTBETHI Ha BOIPOCHI, 3a1a4, TECTHI; BBIIIOJIHEHHUE
TBOPYECKHX 3aJaHu).

TexHoI0THs OpraHU3ali CAMOCTOSATEIBLHOM pabOThl 00YYAIOIIMXCS BKIIOYAET
UCIOJIb30BaHUE HH(POPMAIMOHHBIX U  MaTepUAbHO-TEXHUYECKHX  PECypcoB
00pa30BaTEIbLHOTO YUPEKACHUS: OMOIMOTEKY C YHUTAJIBHBIM 3aJI0M, KOMITBIOTEPHBIE
KJIACChl C BO3MOXHOCTBHIO paboTel B VHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTALIMOHHOM JI€SITEIbHOCTH.

[lepen BbIMOTHEHHEM OOYYAIOMIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIHLHOM
paboThl IpenojaBareab MPOBOJUT KOHCYJIBTHPOBAHHUE I10 BBIIOJHEHHUIO 33JIaHUS,
KOTOpPBI BKJIIOYAaeT Uelb 3aJaHus, €ro COJEp>KAaHMs, CPOKU BBIIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM padOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJbTaTaM paOoThl,
KpUTEPUU OLEHKUM. Bo Bpems BBIIOJHEHUS OO0Yy4YaloIUMUCS BHEAYIUTOPHOU
CaMOCTOATENBHOI pabOThl U MPU HEOOXOAUMOCTH MPENOAaBaATEIb MOKET IPOBOIUTH
WHUBUyaJIbHBIE U TPYNIOBbIE KOHCYJIbTALINH.

CamocrosiTennbHas paboTa MOXKET OCYILIECTBIATHCA HWHAMBUAYAJIbHO WIH
rpynnamMu o0ydaromuxcsi B 3aBUCHUMOCTH OT 1I€JIM, 00beMa, KOHKPETHON TeMaTUKHU
CaMOCTOSATEIBLHOM pabOoThl, YPOBHS CI0KHOCTH, YPOBHS YMEHHUM 00yUYarOIIUXCSl.

KonTposnp  camocrosiTennbHOM ~ pabOThl  CTYJEHTOB  IPEyCMaTpPUBAET:
COOTHECEHHUE COJIEPKAHUS KOHTPOJIS C eNIIMU 00y4eHUs; O0bEKTUBHOCTh KOHTPOJIS;
BAJUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEIBSABISAEMBIX 33JaHUNA TOMY, YTO
OpearnoyaraeTcsa MpPOBEpUTH); Aud@epeHuano  KOHTPOIbHO-U3MEPUTENIbHBIX

MaTepUAJIOB.
@opMbl  KOHTPOJISI CAMOCTOSITENILHOM  pabOThI: MPOCMOTP U  MPOBEpKa
BBITIOJTHEHUS ~ CaMOCTOSITENIbHOW  paboThl  MpernojaBaTeleM;  OpraHu3alus

CaMONPOBEPKH, B3aHMMOIIPOBEPKU BBIMOJHEHHOTO 33JaHusl B IpyMIe; 0OCy>KIeHUE
pE3yNbTATOB BHIOJIHEHHON paOOThl HA 3aHATHUU; MIPOBEACHUE MUCbMEHHOTO OIPOCa;
IIPOBEJICHNE YCTHOIO OIpPOCa; OpraHu3alus W MPOBEICHUE WHIWBUAYAJIBHOIO
cobece10BaHus; OpraHu3alysl U IPOBEICHUE cOOECEI0BaHUS C IPYIIION.

Ne

w/ Bua yueOHo-MeTOAM4YECKOT0 00ecnevyeHust

1 KonTponbHble 3aganust (BapuaHThI).

2 TecToBbIC 3agaHus.

3. Bomnpocs! 1151 CaMOKOHTPOJISE 3HAHUI.

4 TeMbI DOKIIAI0B.

5 3agaHus A1 MOATOTOBKH K POMEXKYTOYHOM aTTeCTAIMU 110 JUCIUTIIIMHE
' (Bompock! k 3auery)
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8. ®oHa OULEHOYHBIX CPEACTB ISl MPOBEJAEHHS] TEKYHIero KOHTPOJIS
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIUM 10 UTOTAaM OCBOEHHS IV CIUILINHBI

8.1. [TacnopTt oHaa OLIEHOYHBIX CPEACTB

KonTpomupyemeie
pa3nensl (TeMBbI)
JUCHUILIHHBI

Ko n HanmMenoBanue
KOMITIETEHIINHA

WupukaTop ToCTHXKEHUS
KOMITIETEHIINHA

HanmenoBanmne
OLIEHOYHOI'O
CcpelicTBa

Hanomarepuainst,
(HbUBUKO-XUMHYECKUE
OCHOBBI
HaHOTEXHOJIOTUH,
pa3mepHbIe 2P PeKThI

I1K-4.
OCYIIECTBIISATh
TEXHOJIOTHYECKYIO
MOATOTOBKY
MIPOU3BOJACTBA JeTaneil
MaITUHOCTPOCHUS
CpeIHEeH CII0KHOCTH

Cnocoben

[K-4.1.
Onpenenser
TEXHOJIOTHYECKHUE
CBOICTBa MaTepuasa
JleTaen
MalIMHOCTPOEHUS

[1K-4.2.
Onpenenser
KOHCTPYKTHUBHBIE
0COOEHHOCTH
JleTaen
MalIMHOCTPOEHUS

[1K-4.3.
AHanu3upyer
TEXHUYECKUE
TpeboBaHUs,
MPEIbSIBISICMbIC K
JeTalIsIM
MaIIMHOCTPOCHUS

[1IK-4.5.
OcymecTBisieT
BBIOOD
TEXHOJIOTHYECKUX
METOJIOB  IOJIy4EeHHUS
3arOTOBOK  JETaneu
MalIMHOCTPOEHUS

[1K-4.6.
OcyuecTBisieT
BBIOOP CPEICTB
TEXHOJOTHYECKOT0
OCHAIIICHUS
MIPOU3BO/ICTBA,
HEO0OXOIMMBIX
peanuzanuu
pa3paboTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
W3TOTOBJICHUS
JleTaen
MaIIMHOCTPOEHUS

hilas:|

VHMBHyaTbHBIE
KOHTPOJIbHBIE
paboThI;

pedepat; yCTHBII
orpoc,
cobeceoBaHuE;
TECT, 3a4eT.

Meroas! nosryyeHus
HAHOYACTHII U
TEXHOJIOTMH
hopmupoBaHUs
HAaHOCTPYKTYP

[1K-4.
OCYUIECTBIIATH
TEXHOJIOTMUYECKYIO
MOJIFOTOBKY
MIPOU3BOJCTBA  AETaJEH

Cnocoben

I11IK-4.1.
Onpenenser
TCXHOJIOTUYCCKUEC
CBOICTBa MaTepuasa
JeTanen

VHIWBUIYTbHBIC
KOHTPOJIbHBIC
paboTsl;

pedepar; ycTHBII
o1poc,
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MaIIMHOCTPOEHUS
CpeaHEN CIIOKHOCTH

MalIHHOCTPOCHUS
[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
0COOCHHOCTH
JeTalien
MalIHHOCTPOSHUS
[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeGoBaHus,
NpenbsBIsEMbIE K
JETaNISIM
MalIMHOCTPOEHUS
[K-4.5.
OcyuecTBisieT
BEIOOD
TEXHOJOTHYECKHUX
METOJIOB  TOJIyYCHUS
3arOTOBOK  JIeTajiel
MalIHHOCTPOSHUS
[1K-4.6.
OcymecTBisieT
BBIOOD CpE/CTB
TEXHOJOTUIECKOTO
OCHAILIEHUS
MIPOU3BO/JICTBA,
HEOOXOOUMBIX  UIA
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
W3TOTOBJICHHS
HeTalien
MaIIHHOCTPOSHUS

cobeceqoBaHuE;
TECT, 3a4er.

Onpenenenue u
KJIacCU(UKAIIUS
KOMIIO3UIIMOHHBIX
Matepuanos (KM)

[1K-4.
OCYILECTBIIATh
TEXHOJIOTHYECKYIO
MOJATOTOBKY

MPOU3BOJACTBA  JIeTajCH

MalIMHOCTPOCHUA
CpCI[HCﬁ CJIO’KHOCTHU

Cnocoben

[1IK-4.1.
Omnpenenser
TEXHOJIOTHYECKHE
CBOICTBa MaTepuasa
HeTaliel
MalIHHOCTPOCHUS

[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
O0COOCHHOCTH
HeTaliel
MalIHHOCTPOCHUS

[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeOoBaHus,
IpeIbsBIsIEMbIE K

VHIMBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;

pedepar; ycTHBIH
orpoc,
coOeceqoBaHuE;
TECT, 3a4eT.
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JETaNISIM
MalIMHOCTPOEHUS
[K-4.5.
OcyuecTBisieT
BEIOOD
TEXHOJOTHYECKHUX
METOJIOB  TOJIyYCHHUS
3arOTOBOK  JIeTajield
MalIHHOCTPOSHUS
[1K-4.6.
OcymecTBisieT
BBIOOD CpENCTB
TEXHOJIOTUIECKOTO
OCHAILIEHUS
MIPOU3BO/JICTBA,
HEOOXOOUMBIX  UIA
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
W3TOTOBJICHHS
HeTalien
MaIIHHOCTPOSHUS

OCHOBHEIE KJIaCCEI
KM. Marpuua u
HanoJHuTeabr KM

[1IK-4. Cnocoben

OCYILECTBIIATh
TEXHOJIOTHYECKYIO
MOATOTOBKY

MPOU3BOJACTBA  JIeTajCH

MalIMHOCTPOCHUA

CpCI[HCﬁ CJIO’KHOCTHU

[IK-4.1.
Omnpenenser
TEXHOJIOTHYECKHE
CBOICTBa MaTepuasa
HeTaliel
MalIHHOCTPOCHUS

[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
OCOOCHHOCTH
IeTaliel
MalIHHOCTPOCHUS

[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeOoBaHus,
IpenbsBIsiEMble K
JETAISIM
MalIMHOCTPOCHUS

[TIK-4.5.
OcyuecTBisieT
BBIOOD
TEXHOJOTHUECKHUX
METOJIOB  TOJIyYCHHUS
3arOTOBOK  JIeTajiel
MalIHHOCTPOCHUS

[1K-4.6.
OcymecTBisieT
BBIOOD CpEJICTB

VHIMBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;

pedepat; ycTHBII
orpoc,
coOeceqoBaHuE;
TECT, 3a4eT.
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TEXHOJOTHYECKOTO
OCHAIIEHHS
MIPOU3BOJICTBA,
HEOOXOOUMBIX  UIA
peanuzanuu
pa3pabOTaHHBIX
TEXHOJOTHYECKHUX
MIPOIIECCOB
M3TOTOBJICHHS
HeTalien
MaITHHOCTPOCHUS

[Tonyuenue u
npumeHenne KM

[1K-4. Cnocoben

OCYILIECTBIISATh
TEXHOJIOTUYECKYIO
MOJITOTOBKY

MPOU3BOJCTBA JAeTaneu

MalIMHOCTPOCHUA

CpeIHEN CIIOKHOCTH

[1IK-4.1.
Omnpenenser
TEXHOJIOTHYECKHE
CBOICTBa MaTepuasa
HeTaliel
MaIIHHOCTPOCHUS

[1K-4.2.
Omnpenenser
KOHCTPYKTUBHBIE
OCOOCHHOCTH
IeTaliel
MalIHHOCTPOCHUS

[1K-4.3.
AHanuzupyer
TEXHUYECKHE
TpeOoBaHus,
IpenbsBIsiEMble K
JETAISIM
MalIMHOCTPOCHUS

[TIK-4.5.
OcyuecTBisieT
BEIOOD
TEXHOJOTHYECKHUX
METOJIOB  TOJIyYCHHUS
3arOTOBOK  JIeTajiel
MalIHHOCTPOCHUS

[1K-4.6.
OcymecTBisieT
BBIOOD CpE/CTB
TEXHOJIOTUYECKOTO
OCHAILIEHUS
MPOU3BO/ICTBA,
HEOOXOJTUMBIX  JUIA
peanu3anuu
pa3paboTaHHBIX
TEXHOJOTHYECKHUX
MIPOLIECCOB
WU3TOTOBJICHHS
HeTaliel
MaIIHHOCTPOCHUS

VHIMBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;

pedepart; ycTHbIH
orpoc,
cobeceqoBaHuE;
TECT, 3a4eT.
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Jransl (opMHPOBAHMS KOMIleTeHUMHA B mpouecce ocBoennst OITOII
MPSIMO CBSI3aHBI C MECTOM JIMCIUILUINH B 0Opa3zoBatesbHOM nporpamme. Kax bl atan
dbopMuUpOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs OMNPEACICHHBIMU 3HAHUSMH,
YMEHUSIMU U HaBblKaMU W (WIM) OMNBITOM NpO(PECcCHOHATBLHON AEeSTEIbHOCTH,
KOTOpBIE OLICHMBAKOTCS B MPOLECCE TEKYIIEro KOHTPOJISI  YCHEBAEMOCTH,
MPOMEXKYTOUYHOM aTTeCTAMU MO AUCHUILIMHE (MPAKTUKE) U B MPOIIECCE UTOTOBOM
aTTeCTalMH.

Hucuunnuaa «HaHO- ©M  KOMIO3UIIMOHHBIE  MaTEpUANIbD»  SIBIACTCS
MIPOMEKYTOUYHBIM 3TAallOM KOMIUIEKCA JUCHUIUIMH, B XOJ€ H3Y4YEHUS KOTOPBIX Y
CTyJIeHTOB (hopmupyroTcs komnereHun [1K-4.

®opmupoBanue kommneteHnu I[IK-4 HaumHaeTcss ¢ M3YYECHUS JUCHUIUIMHBI
«TexHonorust 3aroTOBUTEIBHOIO MPOU3BOJCTBA» U MPOJOIKACTCS MPU H3YUYCHHUU
CHEAYIOWNX JUCUUILUIMH «TeXHOJIOrndyecknue mpoLecchl B  MAlIMHOCTPOCHUWY,
«O0opynoBaHNE MAIIMHOCTPOUTEIBHBIX MTPOU3BOACTBY, «HeTpamuinonHbie METOIbI
o0paboTku MarepuanoB», «EamHas cucremMa KOHCTPYKTOPCKOM JOKYMEHTAIMN,
«OCHOBBI TEXHUYECKOI0 IU3aiHay, «IIponsBoacTeeHHas IIpaKTUKa:
TEeXHOJIOTHYeCcKas (IPOEKTHO-TEXHOJOTHUECKas) MPAKTUKAY.

3aBepiiaeTca pabota 1m0  (OPMHUPOBAHUIO Yy CTYACHTOB YKa3aHHOMU
KOMIIETEHIIMHA B xoJ¢ «lIpenaummoMHoON npakTukn» U 1 oCynapCTBEHHOM UTOrOBOM
aTTeCTallMi: TMOJATOTOBKAa K TMPOLUEAYpE 3allUThl M  3alATa  BBIMTYCKHOM
KBaJTU(UKAIIUOHHON PabOTHI.

HtoroBas onenka copmupoBanHoctu komrereHuui [1K-4 ompenensiercs B
IIEPUOJI TIOJATOTOBKY Y CJIa4X IOCYJapCTBEHHOI'O YK3aMEHA.

B npouecce usy4yeHusi AMCHUILUIMHBI, KOMIIETEHIIUU Tak:xKe GopMHUpYIOTCS
MO3TAIHO.

OcHoBHbiMH dTanamu ¢GopmupoBanus [1K-4 mnpu wu3ydeHUM TUCHIUTITUHBI
b1.1(M).B11 «HaHno- 1 KOMIIO3UIITMOHHBIE MAaTE€pUaJIbD) SIBISIETCS MOCJIEA0BaTEIHLHOE
M3YUYCHHUE COJIEPKATENIbHO CBSI3aHHBIX MEXJYy CO0OOW TeM YYEeOHBIX 3aHATHM.
N3ydeHne kaxjaoW Tembl MpeAroJiaraeT OBJAJCHUE CTYJACHTaMU HEO0OXOJIUMBIMU
JeCKpUnTopamMu  (COCTaBISIIONIMMH)  KOMMETeHIWH. JIJisi  OIEHKH  YpPOBHS
chOPMUPOBAHHOCTU  KOMIIETCHIIMH B  TpollecCCe€  W3YYCHHUS  JUCHUIUIMHBI
MPEYyCMOTPEHO MPOBEJACHUE TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTHM IO TeMaM
(paznenam) AMCHMIUIMHBI M MPOMEXYTOYHOM aTTeCTAlMU MO TUCIUIUINHE — 3a4eT.

8.2. KoHTposibHBIEe 3aJjaHNsl U MaTepPUaJIbl, HEOOXOAMMBbIE VISl OLEHKH
3HAHUI, YMEHHUI U HABBIKOB U (MJIM) ONbITA AeSATEJbHOCTH, XapaKTEePU3YIOLIUX
Tanbl GOpMHUPOBAHMSI KOMIIETEHIIMHA B Mpolecce 0CBOeHUsI 00pa3oBaTe/ibHOM
NMPOrpamMmabl

8.2.1. KoHTponpHBIE BOIPOCH IO TeMaM (pasaesiam) AJisl onpoca/codece10BaHus Ha 3aHITUAX
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Tema (pa3aen) Bompocsr
1. Hanomarepuanbl, GU3UKO-XUMHUYECKHE 1. OCHOBHEBIE IOHATHUA HAHOXUMUU:
OCHOBBI HAHOTEXHOJIOTUHU, Pa3MEPHBIC HAHOYACTHIIBI, KJIaCTEepHI, HAaHOKPHUCTAJLIBI,

s exTh

HaHO(a3a, HAHOCUCTEMbI, HAHOKOMIIO3HTHI.

2.  XapakTepucTHKa  HaHOMATEPUAIOB,  HX
KJaccuukanms.

3. OObemHbIC KOHCTPYKLMOHHbIE u
GbyHKIIMOHATIbHBIE HAHOCTPYKTYPHUPOBAaHHbBIC
Matepuanbl (METaUIbl W CIUIaBbl, KEepaMHUKa,
KOMITO3HUTHI U THOPHJIBI).

4. YruepoaHble HAaHOMATEpPHANIbl: HAHOAIMA3bI,
YIJIEpOJIHBIE HAHOTPYOKH, QyJuIepeHsl, rpadeH.
5. OpraHuyecKkue U MoJIMMEpHbIE HAHOMATEPUAITBI
U BOJIOKHA.

6. TBeprorenpHbIE ruOpuIHbIC u
reTepOCTPYKTYPHI.

7. Pasmuuuss B CBOMCTBaX HAHOYACTHUI U
MUKPOUYACTHI], UX TIPUYHHBI.

8.  OcoOeHHOCTHM  XMMHYECKOH  CBSI3U B
HAHOYACTHIAX.

9. Bnusiare pa3mepa u TUIOIIAIU MOBEPXHOCTH HA
(GU3MKO-XMMHUYECKWE  CBOMCTBA  YacTHL U
MaTepHasoB.

10. Pasmepnabie  addexTe:  TemrepaTypa
TUTABJICHUS, ONTHYCCKUE CBOWCTBA, XUMHUYECKAS U
KaTaJUTHYeCKas aKTUBHOCTb.

2. Metoppl 1oTy4eHus HAHOYACTHIL U
TEXHOJIOTHH (POPMHUPOBAHUS HAHOCTPYKTYP

1. JIBa mpuHImna ¢opMHPOBAHUS HAHOYACTHIl U
HAaHOMAaTepHAaJOB.

2. TeopeTHueckne OCHOBbI XMMHUYECKUX METOOB,
OCOOCHHOCTH  XMMMUYECKHUX pEaKIuid  Mexay
HAHOYACTUIIAMHM IO CPAaBHEHUIO C XMMHYECKUMU
MPEeBpaLICHUSIMH MaKpOYaCTHII.

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

4. MexaHoxumus.

5. Kpuoxumus. Dnexkrpodopes. CriekaHue.

6. Ontuueckas surtorpadusi CyOMHKPOHHOTO
paspelieHusl.

7. DneKkTpoHHas TUTOTrpadusl.

8. PentrenoBckas aurorpadusi.

9. @ynnepeHoBa mgyra. CxemMa mOJy4eHUS
¢bymepeHoB.

10. IToBepxHOCTHas UMMOOMIN3aLus
(XumMHueckas MIPUIITNBKA) MOJIEKYII.
HanokancynupoBanue.

11. MonekynspHas camocOopka. [Ipumepsr
MOJICKYJISIPHON CaMOCOOPKH

3. Onpenenenue u KiaccuPUKaIUL
KOMIO3UIIMOHHBIX MaTepuanos (KM)

1. 3nauenne KM B cOBpeMEHHOM MHpE U CBSI3b C
JIpYTMMH HayKaMHu.

2. OmnpezneneHue MNOHATHM — KOMIIO3ULMOHHBIE
MaTepUabl, KOMITO3UTHBIE MaTepUaIbl,
KOMIIO3HUTHI.
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Tema (pa3aen)

Bomnpocsl

3. Knaccudukamnus kommno3utoB o 'OCT 33742-
2016.

4. TepmuHsl Uu ONpENECICHUS KOMIIO3UTOB
nosumepHbix 1o 'OCT 32794-2014.

5. Knaccudukanus KM mo crpykrype u BHIY
HAIOJIHUTEJIS; IO TUILy MaTpPHULbI; 110 T€OMETPUU
apMUPYIOIIUX 3JIEMEHTOB.

6. Cxembl cTpykTypbl KM.

7.  Pa3nuuHble  TEOMETPUM  APMUPYIOIIUX
KOMITOHEHTOB u CXEMBI apMUPOBAHUS
KOMITO3UTOB.

8. Knaccudukanus marpuunsix KM mo cxeme
apMUPOBaHUSI (KOHCTPYKIMOHHBIN MPUHIUI).

9. KM u3oTponHbie ¥ aHU30TPOIIHBIE.

10. Knaccudukanus KM 1o pasmepy dYacTuil
HAIOJHUTEJIA.

11. Knaccudukanus KM no metogam mosrydeHus
(TEXHOJIOTUYECKUI IPUHIINI).

12. Knaccupukanmmst KM mno HasHaueHHIO
(9KCIUTYyaTallMOHHBIN TPUHIIU).
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Tema (pa3aen)

Bomnpocsl

4. OcHoBnble ki1accbl KM. Matpuna u
HanojgHureab KM

1. MarpuyuHble CHCTEMbI, COCTOAIIME U3
HEeTpepbIBHON (a3bl (MaTpUIbl) M JAUCHEPCHON

(ha3zbl.

2. Kommnosumuu v BOJIOKHHUCTBIMHU
HAIOJIHUTESIMH.

3. Tunel KM C METaJUIMYeCKOM u

HeMmeTtaumyeckod Marpunel. Tunet KM 1o
MIPUPOJIE MATPHUIIBL.

4. TlomuMmepHbIE KOMIIO3UTHI HA OCHOBE BOJIOKOH
(BIIKM). Buger BIIKM. OcHoOBHbIE TpymIIbI
[IKM

5. Marpunia u ABH.

6. TepmoruiacTbl, peaKTOIIACTHI.

7. Buast KM ot cocraa ABH.

8. CremeHb apMHpOBaHHUS M PACIOIOKECHHE
BosiokoH B ABH u BIIKM. O0béMHBIE cTereHn
apMUPOBAHUSL.

9. AmHu3oTpOomHMs pacroNOXKEHUS U JIJIMHA
BOJIOKOH.

10. OcnoBubie Buzael ABH. Tpexmepnsle

CTPYKTYPBI.
11. OcHOBHBIE TapaMeTpbl MPOLIECCOB MOTYUEHUS

KM.

12. Metonb! nosmyuenus uzaenuit uz BITKM.

13. Aatudpukmonnsie KM u [TKM.

14. ®puxuumonusie KM u I[TKM.

15. Tunsl MaTpwil.

16. IlonumepHble MaTPULIBI.

17. Tlomstme «Marpuna». TpeOoBaHHS K
MaTpuIaM.

18. Tepmoruiactsl. Peaktorniactel. D1acTOMEpHI.
15. Meroabpl mNOMyYEeHHUS] METAJUIMUECKUX U
MOJIMMEPHBIX MaTpPHIl U UX CBOICTBA.

16.  Tunbr  peakroruiactoB.  DeHOMIACTHI.
AMMHHOIIIACTHI.

17. Honmuypetansl. [lonushupHbIe MIaCTUKY.

18. DnokcuaHbIe IIACTUKH.

19. TepmomnacTsl ¥ YCIOBHS UX BbIOOpA.

20. Buabl TepMoniiacToB

5. Ilonyuyenue u npumenenue KM

1. [Tonyuenue 3aroroBok st KM.

2. llomyuenme mnpenperoB. llpenpern wu
npenperoBasi texHonorus. Cdepsl nmpuMeHEeHUs
MIPENPETOB.

3. ApampaHOe BOJOKHO M HCTOpHUSI  €r0
nosiBieHusi. CBOICTBA M NPUMEHEHUE apaMHUJa.
AcCOpTUMEHT BOJIOKOH u3 apaMMJIOB.
[Tapaapamus!.

4. Ocobast popma KM — coToBBIE KOHCTPYKLIHUH.
CoroBass koHCTpykiuss KM u  ¢opmbl  sueex
3anonHuTeNs. CocTaB COTOBBIX KOHCTPYKIUH.

5. Cnocobbl mosiyueHus BOJOKOH. Bosokna:
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Tema (pa3aen) Bompocsr

CTEKJISIHHBIE, yIJIEpOAHBIE, oopHble,
OpPraHUYECKHUE.

6. Cnoco0s1 moyuenus KM u [TKM.

7. Ilpoueccel npu uzrorosiennu [TIKM.

8. TexHoyorust BBECHUS HAIIOJHUTENS.

9. Beenenue niuacTu(uKaTopoB B MOJTUMEPHIL.

10. [IpoektupoBanus wu3aenuit w3 KM ¢
3aJJaHHBIM KOMIIJIEKCOM CBOMCTB.

11. MeToasl umuTaIuu nporecca GopMupoBaHus
CTPYKTYpBl MpPHU pPa3HBIX YCIOBUSX M PEKUMAX
nonyuenus KM.

12. IlepcriekTuBBl NPUMEHEHUS KOMIIO3UTOB B
Pa3IMYHBIX OTPACIIAX MPOMBIIIIEHHOCTH.

13. [IpeumymecTBa u Henoctatku KM.

14. TexHuko-3k0OHOMHUYECKHE npenumyiecTa KM.

[IIxana orneHUBaHMUS OTBETOB Ha BOIIPOCHI

[ITxana oneHuBaHUg

Kputepuu onenuBanust

OOyuaromuiicst TIIyOOKO M COAEPIKAaTEIbHO PACKPHIBAET OTBET Ha

«OTIHYHO» KK TEOPEeTUYECKH BOIMpOC, HE JOMyCTHB owuOO0K. OTBeET
HOCHT Pa3BEPHYTHIM U MCUEPIBIBAIOIINN XapaKTep.

OOyJarmuiicsi B 1EJIOM PacKpPbIBAET TEOPETHUECKHE BOIPOCHI,

«Xopouio» OJTHAKO OTBET XOTS OBl Ha OJMH W3 HUX HE HOCHUT Pa3BEpHYTOrO W

MCUEPIIBIBAIOIIETO XapaKTepa.

«Y IOBJETBOPUTETBLHO

OOyyaromuiics B 1[EJIOM PaCKpPhIBAET TEOPETUIECKUE BOMPOCHI U
JOMyCKaeT psAd  HETOYHOCTeH, (¢parMEeHTapHO  pacCKphIBAaeT
coJiepKaHUE TEOPETHUYECKUX BOMPOCOB WU HUX PACKPBHIBAET
COJIEp>KaTEeNIbHO, HO IONyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

«HeynoBneTBopUTeIbHO
»

OOyuatommiics He 3HaeT OTBETOB HA  IOCTAaBIICHHBIE
TEOPETUYECKHE BOIIPOCHI.

8.2.2. Tembl 1151 10KJIa10B (pedpepaToB)

1. 3amaum AUCHUIUIMHBL, €€ CBSA3b C IPYTUMU MHKEHEPHBIMU JUCLHUIUIMHAMM.
2. 3nauyenne KM B COBpeMEHHOM MHPE U CBSA3b C IPYTMMH HayKaMH.

B

HpCI[MeT H 3aga4u JUCHUITIINHBEIL.
OnpeneneHHe MMOHSITHH — KOMITIO3UITMOHHBIC MaTCpHUalibl, KOMIIO3BUTHBIC

MaTepualibl, KOMIIO3UTEI.

© N

JIpeBHUE CTPOUTEIILHBIE MATEPUAIbI U3 KOMIIO3UTA.
[lepcniextuBbl U ipobsiemsl pazputust KM B PO.
[TpuMepsl TPOAYKIIMHA KOMIIO3UTOB B PO.
Knaccudukanus kommosutos o 'OCT 33742-2016.

9. TepMmuHsbl U onpeaeeHus: KOMNo3uToB nonumepHeix mo 'OCT 32794-2014.
10. Knaccudukamus KM no cTpykType U BULy HATIOIHUTENS; TIO TUITY MATPHIIBL;
10 TEOMETPUH APMUPYIOIINX FJIEMEHTOB.

11. Cxemsl ctpykTypbl KM.
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12. Pa3nuuHble reOMETPUN apMUPYIOIIUX KOMIIOHEHTOB U CXEMbI apMHUPOBaHUS
KOMITO3HUTOB.

13. Knaccudukanusa matpuunsix KM 1o cxeme apMupoBaHus (KOHCTPYKIIMOHHBIN
TPUHLIN).

14. KM u30TpOonHbIE U AHU30TPOIIHBIE.

15. XaoTtnyHo- 1 ynopsaoueHHO-apMupoBaHHbie KM.

16. Knaccudukanus KM no pazMepy 4acTHUIl HAITOJTHUTEIIS.

17. Knaccudukanus KM no meTogaM nojiydeHust (TEXHOJIOTMUYECKUI MPUHILINIT).

18. Knaccudukarus KM no HazHaYeHUIO (IKCIUTYaTallMOHHBIN MPUHITUI).

19. MarpuyHbie CUCTEMBI, COCTOSIINE U3 HEMPEPHIBHOM (ha3bl (MATPHUIIBI) U
JTUCTiepCHOM (pasbl.

20. Komno3uunu ¢ BOJIOKHUCTHIMU HAIOJTHUTEIISIMH.

21. Kommno3zuiuu, UMEroIre B3auMOIIPOHUKAIOILYIO CTPYKTYPY JIBYX WM OoJiee

HEMPEePhIBHBIX (a3.

22. Tunel KM ¢ MeTauTM4eCKOW U HEMETAJUIMYECKOW MaTPHULIECH.

23. Tunel KM no npupoae MaTpuisl.

24. Cxemsbl apmupoBanust BKM. Cxema cinoucteix KM.

25. OcHosunbie rpynmnsl [IKM. HenanonHeHHbIE MIACTHKH.

26. Cocras u cBoiictBa BIIKM. Bei60p ocHOBHBIX koMIIOHEHTOB BITKM.

27. OCHOBHBIE BU/Ibl aPMUPYIOIIUX XUMHUUYECKUX BOJIOKOH.

28. Matpuua u ABH. Tepmormiactel. CocTaB TEpPMOCTOMKHX TEPMOILIACTOB.

29. CreneHb apMupoBaHUs U pacnoliokenue BojokoH B ABH u BITKM.

30. OcunoBnbie Buasl ABH. TpexMepHbIe CTPYKTYPBHI.

31. OcHoBHbIE MapaMeTpbl MPOIECCOB MnoayueHuss KM.

32. Meroas! nonyuenus uznenuii uz BIIKM.

33. [lonumepHbIE MaTPULIBIL.

34. ba3anpTONIACTUKU U UX CBOMCTBA. BOpOIIAaCTUKU U UX CBOMCTBA.

35. Autudpukuuonnsie KM u IIKM u ux tpubo-TeXxHu4YeCKre CBONCTRA.

36. Yraerpadurossie aHTUGpUKIHOHHBIE [TKM.

37. ®puxkunonHsie KM u I[TKM.

38. U3nenust U3 HAaHOKOMITO3UTOB.

39. Hanoxommno3utHas TpyOa. Hanopa3zmepHslil penbed 1 crnocoObl ero popmMu-

pOBaHUs HA TOBEPXHOCTHU TPYOBHI.

40. Metoas! uccienoBanust HaHoOKM.

41. Tunst matpun. Ilonarue «matpuia». TpeOoBaHUs K MAaTPUIIAM.

42. ITonuMepHbIE MaTPULIBIL.

43. Tepmornnactel. Peaktornactel. 31acTOMEPHI.

44. Metoapl NOMyYEHUSI METAINTIMYECKUX U MOJMMEPHBIX MAaTPUIl U UX CBOMCTBA.

45. Tunel peakromnacTtoB. MeHOMNIACTBI. AMUHOIUIACTBHL.

46. Ilommyperansl. [TonurdupHbIe MIACTUKU. DMOKCUAHBIC MIACTUKHU.

47. Ilpumenenune nonuyperana. [lonmmyperaHoBble IIIIaCTUKH.

48. TepMoriacTsl U yclIOBUA UX BbiOOpa. Buabl TepMoIiacTos.

49. TIlommdytunen. [omunponuien. [Tonuctrupon.

50. IonmuBuaunxmnopun. [HonurerpadTopaTHIICH.

51. HonuuzoOyTuneH. [lomuMeTuICHOKCH]I.
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52.
53.
54.
55.
56.

57
58
59
60
61

[Tomudenmnenokcun. [lomudenmnencynbhu.

[Tommatunentepedranar. [lomkapOoHar.

[Tonnapuiarsl. [lommamunel. [lonuumuaer.

[IpuMeHneHne TEpMOIUIACTOB U U3JIEINN U3 HUX.

Hucnepcusiii [ITOO.

. [Tonnyuenwne 3aroroBok st KM.

. [Tonyuenue npenperos. [Ipenperu u npenperoBas TEXHOJIOTHS.

. Cdhepsl nprMeHEHUsI PETPETOB.

. [Tomydenune npenperoB METOIOM MPONUTKH apMaTypbl B CMOJIaX.

. [lonydyenune mnpenperoB ¢ MUCHOIb30BAHUEM IOPOLIKOBBIX TUCIEPCHBIX MOJIHU-

MEpOB.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
1.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

ApamuHoe BoJIOKHO. CBOMCTBa M MPUMEHEHHUE apaMU/a.

AcCCOpPTHMEHT BOJIOKOH M3 apaMUIoB: 3a pyoexom u B Poccumn.
ApaMuiHbI€ BOJIOKHA B KOMIIO3UTaX U UX THUIIBI.

Turbl apaMUIHBIX BOJIOKOH U UX IPUMEHEHUE.

Ocobas hopma KM — caniBu4eBbIE (COTOBBIE) KOHCTPYKIIUU.

CotoBas koHcTpyKIMs KM 1 (hopmbl siueek 3anoaHUTENS .

CocTraB COTOBBIX KOHCTPYKIIUH.

O} heKTUBHOCTh COTOBOM KOHCTPYKIIMU B 3aBUCUMOCTH OT €€ TOJIIIUHBI.
TexHOon0rnM NOJy4eHUs: COTOBOT'O 3aIIOJTHUTEIISI M UX CPAaBHEHUE.

Turbl BonokoH. MIX cpaBHUTENbHAS XapaKTEPUCTUKA

[Iponecchl MoJy4eHus: CTEKIOBOJIOKHA.

VYriepoaHbie BOJIOKHA: KapOOHW30BaHHbBIC U TpaUTH3NPOBAHHBIE.
Bbopnbie BosiokHa U uX nory4deHue. bopoBoibhpamMoBbie BOJOKHA.
Opranuyeckue BOJOKHA.

OObenrHeHNE YIPOYHSIOMIUX JIEMEHTOB. TKaHU U TUTIBI TIEPETIICTCHUSI.
Oco0ennoctu cBoiicTB [IKM. IIpunuunuansueie HenoctaTtku [TKM.
@akTOpBhl, NPUBOISIINE K YIyUIIEHUIO CBOMCTB [IKM.

Crnoco0s! nosydyenust KM u ITKM. Ipoueccs! ipu uzrorosiaenuu [TIKM.
Ycanounsie npouecchl npu n3roroieHun [TKM.

OcnoBHoi1 cioco6 nonyuenus KM. Hosbiit MmeTon nomyyenust [IKM.
ITonroroBka kommoHeHnToB IIKM k cMmemieHuro.

ITonyuyenue IIKM cMenieHrneM KOMIOHEHTOB.

Bupsl nporieccoB cmemnienus. [Tonroroska kommnonenToB [TIKM k cMmenieHuro.
O06paboTKa MOBEPXHOCTH HATIOIHUTEJIS.

VYydieHne TeXHOJoTuueckux cBorcTB. Jlo6aBku B [IBX.

CaoiictBa [TKM Ha ocHOBE KaoJiMHa ¥ MOJUATUIIEHA BBICOKOU MIIOTHOCTH.
CaotictBa [TKM Ha ocHOBe rpaduTa ¥ MOTUIPOIHTICHA.

[Tonyuenne nznenuu u3 [IKM.

Brenenue mnactugukatopoB B MOJUMEPHI.

Cwmenenne nonuMepoB. Jucneprupyroiiee CMEIICHUE.

Moauduxanusi MaTpUIIB.

Cwmecu nonmumepos. Cononumepusanusi.

ITpoexktupoBanus uzaenuii u3 KM ¢ 3aJaHHBIM KOMIIJIEKCOM CBOMCTB.
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95. MeTo bl UMUTALUU TTpoliecca (GOPMUPOBAHUSI CTPYKTYPBI IPU Pa3HBIX YCIOBHSIX
U pexxumax nosryyenns KM.

96. CoBpemenHblii 3Tan npumeHeHuss KM B pa3inyHbIX OTpacisx
IPOMBIIIEHHOCTH.

97. HaHoCTpyKTypHUpOBaHHBIE YIJICIIACTUKH U YTIIECTEKIOIUIACTUKHY.

[IIxana onteHUBaHUS

[IIxana oueHUBaHUA Kpurepuu onenuBanus
OOyuaromuiicss TIyOOKO M COJEpPXKATENbHO PACKPHIBAET TEMY
«OTau4HO» JOKJIafia, He JAO0NyCcTUB OWMOOK. OTBET HOCUT DPA3BEPHYTHIH H

MCYEPIBIBAIOIINI XapakTep.

OOyuaromuiicsi B II€JIOM pacKpbIBaeT TEMy JOKJIaza, OJHAKO
«Xoporuio» OTBET XOTsA OBl HAa OJMH M3 HHUX HE HOCUT pa3BEpHYTOrO U
MCUEPIIBIBAIOIIETO XapaKTepa.

OOyyaronuiics B 1IEJIOM pacKpbIBaeT TeMy JOKJIajaa U JOIyCKaeT
psAI  HETOYHOCTEH, (parMeHTapHO pacKphIBaeT COJCpP)KaHUE
TEOPETHUUYECKUX BOMPOCOB WIM UX PACKPBIBAET COAEPKATEIBHO, HO
JIOTTyCKasi 3HAYNTEITbHBIE HETOYHOCTH.

«Y IOBIETBOPUTEIILHO»

«HeynoBneTBopUTeILHO

N OOyuaromuiics He BiajieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

1. Kakyto posp urpaer HaroJHUTENb 11 KOMIIO3UIMOHHOIO MaTepuaia?

A) onpeesieT ypoBeHb paboueit TeMIepaTypbl BCei CUCTEMBI

b) oka3biBaeT onpenensioliee BIMIHUE Ha CBOMCTBA KOMIIO3UTa

B) BocnipuHUMaeT u nepepacnpenensieT Harpy3ku OT BHEITHUX CHJI

') onpenensier paboTOCIOCOOHOCTH B arpecCUBHOM cpefie

2. Kakue 13 nepeyncieHHbIX MOTUMEPOB OTHOCSTCS K IPYIIE KOMIIO3UIIMOHHBIX?
A) I'etunakc

b) Kanpon

B) Vrinennactux

[') ®ropomnact

1) Texcronut

3. 3aBUCAT JM CBOMCTBA U3 U3 MOJUMEPHBIX KOMITO3ULIMOHHBIX MAaTEPUAIIOB OT
TEXHOJIOTUU UX popMoBaHus? Beibepure 0lMH OTBET:

A) na

b) ner

B) ne 3aBucsT

') mo-pa3sHoMy IpH pa3IMYHBIX TEMIIEPATYPHBIX PEKUMAaX

4. YTo ucnoyib3yroT B Ka4€CTBE apMUPYIOIIUX HAMIOJHUTENEH B KOMITO3UIIMOHHBIX
Martepuanax?

A) opomuiku

b) rpanybl

B) Bosokna
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5. Yto ABNIsETCS CAECPKUBAIOIINM (DAKTOPOM B MPUMEHEHUH HAaHOPA3MEPHBIX
HanojHuTenei mia KM?

A) OTCYTCTBUE TEXHOJIOTUIA

b) HegocTynnHOCTh ChIpbs

B) BbIcOKast CTOUMOCTH

6. K yueMy npuBOJIUT BBEIEHHE HAHOPA3MEPHOTO HATIOJHUTENS B KOMIIO3ULIMOHHBIH
mMarepuan’?

A) yllemeBmsieT ero

b) ynydiiaer ero MexaHu4ecKkrue XapakTepUCTUKU

B) ympomraet npornecc popmoBaHus

7. KakuM 13 NpeasioKeHHbIX METOJJOB MOT'YT OBbITh IOTY4YEHbl HAHOIIOPOILKH
METAJUIOB JUIA U3rorosiieHust KM?

A) pacTBOpeHUE MeTallia

b) uctupanue meramia

B) ucnapenue meraina

8. UTO UCHONB3yIOT B KAUECTBE CBA3YIOLIEr0 MaTepruaia?

A) xaydyku

b) nopormnacTsl

B) TepmoriacTel

') peakToriacTbl

9. Kakyro posnp urpaet maTpuua sl KOMIIO3UIMOHHOTO MaTtepuasa?

A) oka3bIBaeT ONpeeNstollee BIUIHUE Ha CBOMCTBA KOMITO3UTA

b) siBisieTcs pacnpeneseHHbIM KOMIIOHEHTOM

B) BocIippHMMAaET OCHOBHBIE HAIPY3KHU

') cBsI3pIBAET pa3sHOPOAHBIE MAaTEPUAIIBI

10. Yem oOycrnoBieHo nosiBieHue HOBbIX cBoicTB KM mipu nepexojie k
HAHOJMCIIEPCHBIM cUCTEMaM?

A) BBICOKMM YpOBHEM JUCIIEPCHOCTH

b) BBICOKOI UHCTOTON MaTepuanoB

') BBICOKO# CTPYKTYPHOU HEOJAHOPOIHOCTHIO

11. Kakoit MeTo HE OTHOCUTCS K OCHOBHBIM METO/IAM MOJIYYEHUS YIVIEPOIHBIX
HAHOTPYOOK ¥ HAHOBOJIOKOH?

A) yroBoii

b) JlazepHo-TepMuueckuii

B) IIuponutnueckuit

') BuoTexHosorn4eckuii

12. O6pa3zoBaHue CyNepMOJIEKYJIbl B CYIIPAMOJICKYJIIPHON XUMUU MOKHO OTTUCATh
KaK:

A) Penienitop + cy6ctpat(bl)

b) Penienitop + penientop

B) Cy6ctpar + cyoctpat(bl)

I') Peuentop + MmoHOMEpHI

13. Kakoii U3 MUKPOCKOTOB U300pPETEH MO3KE OCTATBHBIX ?

A) CxkaHupyOIUi CUIOBOM MUKPOCKOII

b) Cxanupyromuii TyHHEIbHBIN MUKPOCKOIT
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B) PacTpoBsliii MUKpockon

I') [IpocBeunBaroIMii 3JIEKTPOHHBIM MUKPOCKOII

14. Kakast ©3 HAHOCTPYKTYp SIBISETCS TEPMOJANHAMUYECKH HEYCTONYUBON?

A) Muxkposmynbcus

b) Mutienbl

B) Yrneponnbsie HaHOTPYyOKH

') HanocTpykTypsl, hopMupyromuecss MHTEHCUBHOM MJIaCTUYECKOH negopMmanueit
15. Yro Takoe ynnepen?

A) JKenezoconepkaliasi HIHOCTPYKTYpa, UCIIOIb3yeMasi B METULIUHE

b) Yrneponnas HanoTpyOka

B) CemeiicTBO 1m1apooOpa3HbIX MOJIBIX MOJIEKYIT 001ei Gpopmyibr Cn

') [Inockuit muct rpaduTa MOHOMOJIEKYJISPHON TOJIIIHHBI

16. Kak mensieTcst Bkiiag MexdasHon 001acTy B 0011IMe CBONCTBA 00bEKTa MpHU
YMEHBIIIEHUH €ro pazMepa?

A) Ilpu ymeHbIIeHUH pa3zMepa 00beKTa BKIal Mex(a3zHoi 06JacTH B 001I1e
CBOICTBa 00BEKTA YMEHBILIAETCS

b) [Ipu ymenblieHnn pazmepa o0beKTa BKIaa Mex(azHoil o01acTu B o0ue
CBOICTBa 00BEKTA YBEIMUMBACTCSA

B) [Ipu ymenbliennn pazmepa o0bekTa BKIaJ Mex(pazHoi 00aacTu B o0OLme
CBOICTBA 00BEKTA MPOXOAUT uepe3 MakcumMyM npu 100 HM

I') Ilpu ymeHbIIeHUN pa3Mepa 00beKTa BKIIAL MeK(pa3HON 001acTH B 001IIHE
CBOMCTBA 00BEKTA MPOXOAUT yepe3 MUHUMYM Tipu 100 HM

17. Yto Takoe HAHOTPYOKH?

A) IlpoTsKkeHHbIE CTPYKTYPBI, COCTOSIIIME U3 CBEPHYTHIX '€KCArOHAJIBHBIX CETOK C
aTOMaMH YIJIEpOJIA B y3JIax

b) CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYT 001ei Gpopmynoit C,

B) [IpoTsikeHHBIE CTPYKTYPBI U3 YIVIEPOAHBIX MEPEIIETEHHBIX LENen

') MetaiutoopraHiuecKrue BUThIE MTOTUMEPHI

18. Uto Takoe pa3mMepHbIi 3P(HEKT B TEXHOJIOTMH HAHOMATEPUAJIOB?

A) 3meHeHne CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa 3JIEMEHTOB UX
CTPYKTYpBI

b) U3meHenue pazmepa HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEUTHUX YCJIOBHIA
B) 3MeHeHue cBOWCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIHUX YCIOBUM
I') U3MeHeHune pa3mepa HaHOOOBEKTOB B 3aBUCUMOCTH OT COCTaBa

19. Yro o3nauaet TepMuH "HaHO"?

A) Hano (mo-rpedecku nanos) o3HadaeT KapJivk

b) Hano (mo-apeBHerepMaHcKu nanor) 03Ha4aeT THOM

B) Hano (no-utanpsHCKM nano) 03HA4YaeT MaJICHbKUI YeJIOBEK

I') Hano (mo-ucnaHcku nanes) 03Ha4aeT MEJIKOE KUBOTHOE

20. YkaxuTe NpaBUIbHYIO MOCJIEI0BATEIbHOCTh BUIOB JIUTOrpapuu B 3aBUCUMOCTHU
OT YMEHBUIEHUS pa3Mepa MNoJydyaeMbIX 3JIEMEHTOB UHTerpaibHbIX cxem (MMC)
A) OnTtuyeckas » Y @-nurorpadus » PeHTreHoBCKas » DNEeKTPOHHO-Ty4YeBast

b) DnexkrponHo-nyueBas » Pentrenosckast » Y ®-nurorpadus » Onruyeckas

B) Pentrenosckast » Y ®-nurorpadus » Ontuyeckas » DJIEKTPOHHO-TTydeBast

I') Y®-nurorpadus » Ontudeckas » DJISKTPOHHO-Ty4eBasi » PEHTreHoBCKas
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21. Kakoif MeTOJ] HE OTHOCUTCSI K OCHOBHBIM METOJaM IOJy4YEHHSI YIJIEPOAHBIX
HAaHOTPYOOK M HAHOBOJIOKOH?

A) lyroBoii

b) JlazepHo-Tepmuyeckuii

B) [Muponutnueckuii

') BuoTtexHosornyeckuit

22. Kakoe ompejeneHue HaHOTEXHOJIOTUH SIBJISIETCSl HauOoJiee MPaBUIbHBIM?
A) ynpasiieHue npoiieccamu maciurada menee 100 Hm BogHOM min Oosee
U3MEPEHMSIX.

b) BBOoA B feiicTBUE SIBIEHUS pa3MEPHOro 3Q¢eKTa, 4To NPUBOAUT K HOBBIM
IIPUMEHEHUSIM.

B) ucnons3zoBanue cBONCTB U OOBEKTOB U MaTepUajIoB B HAHOMETPOBOM MacIITade.
[') BO3MOKHOCTH KOHTPOJIUPYEMBIM 00pa30oM cO3/1aBaTh U MOAUPUIIUPOBATH

00BEKTHI M KX KOMIIOHEHTHI pazMepaMu MeHee 100 HM, X0Ts ObI B OJTHOM H3MEPCHUM.
J1) coznanue GoJiee COBEPIICHHBIX MaTEpHUaIoB, MIPHUOOPOB U cucTeM pazmepamu MeHee 100 HM.

23. JlucniepcHO-YIPOYHEHHBIMU HA3bIBAIOT KOMIIO3UIIMOHHBIE MaTepUabL,. ..

A) CTpyKTypa KOTOPBIX COCTOUT M3 MaTPHUIIbl U YaCTULl BTOPOHl (pa3bl, BbIIETUBIICHCS B
IpolLiecce CTapeHus

b) ynpouneHHbIle AByMEPHBIMU HATIOTHUTEISIMU

B) ynpouneHHbIe 0THOMEPHBIMH HAIIOJHUTEISIMH

') ynpouHeHHBIE HYJb-MEPHBIMH HAIIOJIHUTEISIMH

J1) ylpOYHEHHBIMH MTOJIHOCTHIO PACTBOPUMBIMH B MATPHUIIE YACTUIIAMH BTOPOH (asbl
24. Yto B HAHOTEXHOJIOTMH O3HauyaeT abopeBuarypa NEMS?

A) HU3KO03JIaCTUYHBIE MEXaHUYECKUE CTPYKTYpHI (non-elastic mechanical structures)
b) HopBexckoe acTrmiuioMmerpruueckoe obmectBo (Norwegian estillometric society)
B) Ha"O3neKTpOMeEeXaHHUEeCKHE cUCTeMBI (nano-electro-mechanical systems)

[') HaHOPH3UM ¢ MaTPUYHBIM CUHTE30M (hanoenzyme with matrix synthesis)

25. Yro Takoe «acceMOaep» B HAHOTEXHOJIOTHH?

A) yCcTpOHCTBO ISl COPTUPOBKHU MOJIEKYJI IO TUIIAM

b) Bua cencopa

B) nanounbsTp U1 04MCTKH BO3TyXa

I') HaHOPOOOT, CTOCOOHBIN CO3/1aBaTh KOMUU CEOSI U IPYTUE IPEIMETHI

26. Kakne u3 rnepeymciaeHHbIX MaTEPUAIOB IPUMEHSIOTCS ISl CO3/IaHUS
HAaHOMEXaHUYECKHUX CHCTeM?

A) MeTaibl

b) kpemHuuii

B) nepeBo

') momumMephl

27. . K MeToiaMm XuMHUYECKOTO OCXICHUS (PYHKITMOHAIBHBIX MOKPBITHI (METOJ]
XOII-CVD) otHOCHT:

A) ocaxnenne QyHKIIMOHAJIbHBIX MOKPHITUN HA paboyne MOBEPXHOCTH U3EITUS
yTEeM I'eHepaliy BEeIIeCTBa B BAKYyMHOE MPOCTPAHCTBO KaMephl ¢ Moaayeit
peakimonHoro raza (N,, O,, C;Hyu ap.);

b) ocaxxienre (pyHKIMOHAIBHBIX MOKPBITHI Ha pab0oyne NOBEPXHOCTH U3EIHMA
MyTEeM BOJOPOJHOTO BOCCTAHOBIICHHS MTAPOTAa30BbIX CMECEH, COIepIKaIUX
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rajJloreHuIbl MeTaJlIa U COCTUHEHUSI, SIBJISIOIIUXCS TOCTABIIMKOM BTOPOTO
KOMIIOHEHTa ¥ BOJIOPO/Ia, KOTOPBIN CIIY)KHT OJJTHOBPEMEHHO T'a30M-TPAHCIIOPTEPOM U
BOCCTaHOBUTEJIEM;

B) ocaxxieHre nOHOB MeTall1a U3 BOJHOT'O pacTBOpa XJIOpHIa MeTaia 0e3
MPOITYCKAHMSI YE€PE3 HETO IEKTPUUECKOT0 TOKA.

28. M3roroBiieHue aeTajiel Wik uX TPOTOTUIIOB METOAOM Ja3€PHOI
crepeonutorpaduu (Metoq SLA) Ha3bIBAOT:

A) U3roTOBJICHUE JETAIN WU €€ MPOTOTUIIA ITyTEM MOCIONHOTO IUCTIEPCUOHHOTO
oTBepJieHus nonumepa (HoTomoIMMEPHU3AIIMN) C TOMOIIBIO Ja3epHOTO JIy4a;

b) uzrortoBnienus neranu myTeM n30UpaTeIbHOTO JIA3EPHOTO CIIEKAHMS TTOPOIIIKOBBIX
MaTepUasoB U3 pa3IMYHbIX METAJIOB, KEPAMUKHU, IOJTUAMUI0B, TIOJUKapOOHATOB,
BOCKAa, HCHMJIOHA;

B) usrorosnenue Aerasneil npu HapalMBaHUU CIOUCTHIX OOBEKTOB JI0 TMOJHOTO
BOCIIPOU3BOJICTBA U3EIIHS.

29. 3a30pbl MEXly ITyaHCOHOM M MaTpHIIeH B MITaMMax JJIsi IPOOUBKU-BHIPYOKH
IIacTMacc BbIOUPAIOTCA:

A) 60apIIMMU, YEM ITPU 00PAOOTKE METAILIIOB;

b) MenbuMu, yem npu 00paboTKe METAILIOB,;

B) Takumu ke, kak npu 00paboOTKe METAIOB.

30. CBapka noJMMepoB MPOU3BOIUTCS:

A) ipu TemrepaType BI3KOTEKYUYEero COCTOSIHUS;

b) mpu remneparype BhICOKOAIaCTHUECKOTO COCTOSTHUS;

B) npu koMHaTHO# TeMIieparype;

') npu Temnepatype miaBieHus

Kntoy K Tectam:

Ne [IpaBunbpHBII Ne [IpaBunbHBIN Ne [IpaBuiIbHBIN
BOII OTBET BOII OTBET BOII OTBET
poca poca poca
1 A 11 I 21 b
2 I 12 A 22 A
3 A 13 I 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 I
8 b 18 A 28 B
9 b 19 B 29 A
10 B 20 I 30 b

IlIxana oueHUBaHUs PE3yJIHbTATOB TECTUPOBAHUS

% BepHBIX pelieHui (0OTBETOB) [ITxana oueHUBaHUS
85-100 OTJIIMYHO
70 - 84 XOpOIIO
50- 69 YAOBJIETBOPUTEIILHO
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0-49

HCYAOBJICTBOPHUTECIBHO

8.2.4 UnauBuayajibHbIE
CaMOCTOAITE/IbHYI0 padoTy)

3aJaHUA

(3apaHusi Ha

BapI/IaHT MHOnBMAYanbHOro 3agaHnA onpeagenAaeTtca cornacHo Ta6J'IMLI,e no cCcymme [AByX

nocaegHux umop CTyaeH4YecKoro wudpa.

Bapuanr Howmepa 3amanuii
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
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 CBS3b C IPYTUMH HAYKAMH.
2. Onpenenenne MOHATAM — KOMIO3HWIMOHHBIE MAaTE€PUANIbl, KOMIIO3UTHBIC

MaTcpuaibl, KOMIIO3HUTHI.
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3. Ucropuueckue acieKThl TUCHUIUINHBL. J[peBHHUE CTPOUTEIbHBIE MAaTEPUAIIBI U3
komno3uTa. Jpesaue nqoporu ¢ ucnosb3oBaHuem KM.JIpeBHue mocTtpouku u3
KOMIT03UTa./[peBHUE Cy/1a U MOCTBI U3 KOMIIO3HTA.

4. O peanusanuu «IIporpammsl pazsutus KM B POy.

5. IlepcnexktuBbl U pobiemsl pazputus KM.

6. IIpumepsl NpoaAyKIIMU KOMIIO3UTOB B PO.

7. KpynHeiimve HaydHbl€ LEHTPBI U MPEANPUATHS, 3aHUMAIOLMEC pa3padoTKaMu B
obnactu KM.

8. Knaccudukarusa kommno3utos o ['OCT 33742-2016.

9. TepMmuHsbl u onpeaeeHuss KOMNo3uToB nonumepHeix mo 'OCT 32794-2014.

10. Knaccudukamus KM no cTpykType U BULy HATIOTHUTES; TIO TUITY MaTPHIIBL; O
reOMETPUU aPMUPYIOLIUX 3JIEMEHTOB.

11. Cxewmsl cTpykTypsl KM.

12. PaznuyHble reOMETPUN apMUPYIOIIUX KOMIIOHEHTOB U CXEMbl apMHUPOBAHUS
KOMITO3HUTOB.

13. Knaccudpukauus marpuuablx KM no cxeme apmupoBaHus (KOHCTPYKIIMOHHBIN
IPUHII).

14. KM u30TpOonHbIE U AHU30TPOITHBIE.

15. XaoTtnyHo- 1 ynopsiaoueHHO-apMupoBaHHbie KM.

16. Knaccudukanus KM 1o pazMepy 4acTHUIl HAITOJTHUTEIIS.

17. Knaccudukamus KM no meTogaM nosiy4eHus (TEXHOJIOTMUECKUI MPUHIINIT).

18. Knaccudukarus KM no HazHaYeHUIO (IKCIUTYaTallMOHHBIN MPUHITUI).

19. MarpuuHble CHCTEMBbI, COCTOSIIUME W3 HENpPephIBHOW (a3pl (MaTpHIlbl) H
JTUCIIepCHOM (ha3kbl.

20. Komno3uuuu ¢ BOJIOKHUCTHIMU HAIOJTHUTEISIMH.

21. Komno3unuu, UMEIIIKME B3aUMONPOHUKAIONIYI0 CTPYKTYpYy ABYX MU Oojee
HEINpPEPBIBHBIX (a3.

22. Tunet KM ¢ MeTaIuTMYECKOW U HEMETAJUIMYECKOW MaTPHULICH.

23. Tuner KM no npupoae MaTpuisl.

24. KM no npupoae u popme HarmoJTHUTENS.

25. Apmuposannsie KM u ux cBolicTBa.

26. IlonumepHbie KOMITO3UTHI Ha 0cHOBE BOJIOKOH (BITKM). Bunbr BIIKM.

27. Apmupyromue BoJIoKHUCThIC HanmoHuTeu (ABH).

28. Cxemsl apmupoBanusi BKM.

29. Cxewma cinouctbix KM.

30. OcHosubie rpynnsl [IKM. HeHanonHeHHbIE TUIACTUKH.

31. Cocras u coiictBa BIIKM. Bribop ocHoBHBIX koMnoHeHTOB BITKM.

32. OcHOBHbIE BUbl APMUPYIOIINX XUMUYECKUX BOJIOKOH.

33. Marpuna n ABH. Tepmonnacrsl.

34. CocraB TEPMOCTOMKUX TEPMOIUIACTOB. PeakTomiacTsl. [ pyImbl peakToiacTos.
35. Buget KM ot coctaBa ABH.

36. AHM30TPONUS PACTIONIOKEHUS U JITTMHA BOJIOKOH.

37. OcHoBuble BUAbl ABH. TpexmepHbie CTPYKTYpBI.

38. OcHOBHBIE MapaMeTpbl MpoLeccoB nojyyeHus KM.

39. Metoasbl nosyuyenus uzaenui u3z BITKM.
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40. O6pabotka BITM.

41. ApaMuJIOIUIaCTUKH U UX CBOMCTBA.

42. CTeKJIOIIACTHKH U YIJIEIUIACTUKH, UX CBOMCTBA.

43. IlomydeHne CTEKIOIUIACTUKOB U YIVIETUIACTUKOB.

44. TlonuMepHbIE MAaTPULIBI.

45. ba3anpTOIIACTUKHU U UX CBOMCTBA. BOpONIacTUKU M UX CBOMCTBA.

46. Antudpuknuonasie KM u [TIKM u ux tpubo-TexHuYecKue CBONCTRA.

47. VYraerpadurosie antudpukironnsie [IKM. @pukunonasie KM u T[IKM.
48. Wzpenus w3 HaHokomno3uToB. HaHokommnosuTHas TpyOa. Hanopasmepnsiii
pensed u criocoObl ero GopMUpPOBaHKS HA TTOBEPXHOCTH TPYOBI.

49. Metoapl uccnenoBanus HaHOKM.

50. Tumnsl matpui. [Touarue «matpuiay. TpeOGoBaHUS K MaTpUIIAM.

51. Tepmomnactsl. Peakronnactel. 1aCTOMEPHI.

52. Metozpl OMy4YeHUs: METAUIMYECKUX U OJIMMEPHBIX MaTPUL U UX CBOMCTBA.
53. Tunsl peakroriactoB. @eHOIUIACTbl. AMUHOILIACTHI.

54. Tlomuyperansbl. [TonudgupHble MIACTUKU. DTOKCUIHBIC MJIACTUKHU.

55. Ilpumenenue nonuyperana. [lonmyperaHoBbIe MIACTUKHU.

56. TepMormuiacTsl U yCIOBUS UX BbIOOpA.

57. Buael repmoruiactoB. Ilonuatuiien. [omunponunen. [Tommctupout.

58. MapxkupoBka KM oTeuecTBEHHOTO MPOU3BO/ICTBA.

59. Ilonyuenue 3aroroBok st KM. [TomydyeHnue npenperos.

60. IIpenperu u npemnperoas Texnosnorus. Chepsl NpUMEHEHUs PETIPETOB.
61. ITosmmydyenue npenperoB METOAOM IPOIUTKY apMaTypsl B cmodiax. [lomyuenue
IIPENPETOB C UCIOJIB30BAHUEM IMOPOIIKOBBIX JIUCIIEPCHBIX ITOJIMMEPOB.

62. XonauHrosast komnanus «KomMnosuT» U npeanpusTHs, BXOJSAIINE B HEE.
63. ApaMuJIHOE BOJIOKHO U UCTOPUSI €TI0 MOSBICHUSI.

64. CpolicTBa U MpUMEHEHUE apamMuaa. BojgokoHa U3 apaMHIOB: 3a pyOeKOM U B
Poccuu. ApamuiHbie BOJIOKHA B KOMIIO3UTaX U UX THUIIBL.

65. KeBnapoBeie BOJIOKHA. ApaMUIHOE BOJIOKHO pycap. Tkans «Pycap».

66. Ocobas popma KM — coniBuyeBbIe (COTOBBIE) KOHCTPYKIIUU.

67. CotoBast koHCTpYKIMs KM 1 hopmbl ssueek 3anoJTHUTENS.

68. CocTaB COTOBBIX KOHCTPYKIIUH.

69. Db PexTUBHOCTH COTOBOW KOHCTPYKIIMU B 3aBUCUMOCTH OT €€ TOJIIIUHBI.
70. TexHOJIOTMY NOIyYEHHUSI COTOBOTO 3aMIOJTHUTENS U UX CPABHEHHE.

71. Tunbl BonokoH. X cpaBHUTENbHAS XapaKTEPUCTUKA

72. CTeKJIsIHHbIE BOJIOKHA M UX IOCTOMHCTBA.

73. IIponiecchl MOJIyYEHUs CTEKIOBOJIOKHA.

74. YrnepoiHble BOJIOKHA: KApOOHHU30BaHHbIE U IpaUTHU-3UPOBAHHBIE.

75. Ilony4deHne yriaepoaHbIX BOJIOKOH.

76. bopHbI€ BOJIOKHA U UX ToJydeHHe. bopoBoiibppaMoOBBIE BOJIOKHA.

77. Oprann4ecKue BOJIOKHA.

78. Bonokna «KeBnap» 1 uX JOCTOMHCTBA.

79. CBoiicTBa apaMHUJIHBIX BOJIOKOH U CITOCOO MX MOJTYYCHHUS.

80. O0beMHEHNE YIIPOUHSIONIUX JIEMEHTOB. TKaHU U TUIIBI TIEPEIICTEHHUS.
81. Ocobennoctu coiicts [IKM.
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82. Ilpuninunuansubie HepocTaTku [TKM.

83. dakTopskl, NPUBOIALIME K yiIydlieHnto cBoicTB [TIKM.

84. Cnoco0s1 nonyuenus KM u ITIKM. IIpouecce! npu nzrorosnennn [TKM.

85. Ycanounsie npouecchl mpu u3rotosiaeHnu [TKM.

86. OcHoBHol crioco0 nomyyenuss KM. HoBelit meton nonyuenust ITIKM.

87. BayxHeNIIME TUIIBI IPOMBIIUIEHHBIX CHJIAHOBBIX AIIIPETOB.

88. CpoiictBa [IKM Ha 0CHOBE KaoJIMHA U MOJHUATHIIEHA BBICOKOW MIIOTHOCTH.

89. CpoiictBa [IKM Ha ocHOBe rpadurta v MOJUMPOIUIICHA.

90. [Ipuembl 00paOOTKKM HATIOJIHUTEIICH.

91. CriocoObI HaHeceHus anmpeta. [IpeumylecTBa 1 HETOCTATKU ANMIPETUPOBAHMUS.
92. Ilonyuyenue uznenuit uz [IKM.

93. IlosmydeHHe MOIMMEPHOrO CJIOSI HA TMOBEPXHOCTH HAMNOJHUTENSL METOJIOM
pPaIrKaJIbHON MOJIMMEPU3ALINHY.

94. ITomumepuzanuus B pUCYTCTBUN HAIIOJIHUTEIEH.

95. CpaBHEHHE METOA CMELICHHS] U TOJTUMEPHU3ALUOHHOTO HAIOJTHEHUS.

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

97. MeTobl UMHUTAIMK polecca (GOPMHUPOBAHUS CTPYKTYPhI IPU PA3HBIX YCIOBUIX
U pexxuMax nosyyenns KM.

98. IlporHo3upoBaHue pexUMOB TnonydeHus wuzfaenuii 3 KM ¢ 3amaHHBIM
KOMILIEKCOM CBOMCTB.

99. CoBpemenHbI# dTan npuMeHeHuss KM B paznnyHbIX 0Tpacisx NpOMBIIIIEHHOCTH.
100. [Mpumenenue [IKM npu coznanuu npoTUBOOOIIEIEHUTEIHHBIX HAHOTIOKPHITUH.
101. HaHOCTpYKTYypHpOBAaHHBIE YIJIEIIACTUKH U YTIECTEKIIOMIACTUKH.

102. HaHOKOMIO3UTHI B @3pOKOCMUYECKOW U aBUAKOCMUYECKON MTPOMBIIILIEHHOCTH.
103. IlepcnektuBbl npruMeHeHust kKoMo3uToB B AIIK.

104. OcHOBHbIE HaINpaBJICHUS] TPUMEHEHHS] KOMIIO3UTOB B CEIILCKOM XO35ICTBE.

105. IlpenmymectBa u Henoctatku KM.

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

107. Onmnpenenenune tepmudoB nmo 'OCT P 55416-2013/ISO/TS: nHanoauamnasoH,
HAy4YHbIE OCHOBBl HAHOTEXHOJOTUHM, HaHOMarepuayul, HaAaHOOOBEKT, HAHOCTPYKTYpa,
HAHOCTPYKTYPHUPOBAHHBIN MaTepuall, TEXHUYECKUI HaHOMaTepual,
MIPOMBIILJICHHBIN HaHOMarepuar, HAHOTEXHOJIOTUYECKOE IIPOU3BO/JICTBO,
HaHOpa3MepHbIe QD (PEKT U CBOMCTBO.

108. Tumbl HaHOMATEpHAIOB (COTJIACHO 7 MEXKIYHAPOAHOW KOHGEPEHIUU 10
HaHOTEXHOJIOTHSM).

109. OGnacTu mpUMEHEHHSI HAHOTEXHOJIOTUHA.

110. ITpuBenute npumepsl NpoayKiuu Poccuiickoil HAHOMHTYCTPHH.

111. Ha3oBuTe HayKkH, MOSBUBIIMECS OJarogapsi HAHOTEXHOJIOTHSIM.

112. IIpuBenuTe HCTOPUYECKUE IPUMEPHI HCTIOJIBb30BAHNSI HAHOTEXHOJIOTUHM.

113. be3onacHOCTb HAHOTEXHOJIOTUH.

114. Knaccudukanus puckoB U yrpo3 OT HAHOTEXHOJOTUIA 0OILIEro Xapakrepa.

115. Puck ymep6a s 370pOBbsi B YCJIOBHUSX MPOMBIIIJIEHHOTO HCIOJIb30BaHUS
HAHOTEXHOJIOTHM.

116. Ilepeuncnure HakTophl, ONpeaesonne TOKCUYHOCTh HAHOMATEPUATIOB.
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117. McTOYHMKM MOCTYIJIEHUS] HAHOYACTHI] B OKPY’KAIOIIYIO CpEey.

118. Ilytm murpauumy HaHOYacTUL B OKpykaromiei cpexne. Ilytu mocrymnenus
HAHOYACTHI] B OPTaHHU3M YEJIOBEKa.

119. Mexanocunte3. Hanogabpuka. CkopocTs pa3MHOKEeHHSI HaHO(aOpUK.

120. Hanodabpuka u3z JIHK. HanoakTroaropsl. XuMudyeckre HaHOAKTIOATOPHI.

121. Pemnukatopsl. MexaHu3M JBHKEHHUS HAHOABTOMOOMJIA.

122. Kak Ha3bIBatOT HAHOPOOOTHI, CIIOCOOHBIX K CO3AaHUIO0 CBOUX KOIHIA

123. TlorenuumanbHas chepa npuMeHEeHUIT HAHOPOOOTOB.

124. Meaununckue HaHOPoOOTHI. UTo Takoe pecriuporut? Ero pazpaborunk?

125. [IpobreMbl MEAUIIMHCKUX HAHOPOOOTOB.

126. BoeHHbIE HAHOTEXHOJIOTHUHU.

127. BoeHHbIe ucclieoBaHus B 00J1aCTH HAHOTEXHOJOTHH. HanoOpoHeKuer.

128. IlpumMeHeHre HAHOTEXHOJIOT Ul B TPOMBIILIEHHOCTH.

129. HaHOTEXHOJIOTMU NIPU YIIPOUYHEHUH JIETaJIed U UHCTPYMEHTOB

130. CriocoObl HaHECEHHSI HAHOTIOKPBITHSL.

131. IIpuMeHeHHEe HAaHOTEXHOJIOTUI B aBBTOMOOMIIECTPOCHHUU

132. CaoiicTBa JIUCTHEB JI0TOCA — 3P PEKT JI0TOCA.

133. Tlepeuncnure psl CrieUAIBHBIX MaTepUANIOB U U3JENUNA Ha OCHOBE «3ddekTa
JI0TOCa», 00JIaJAl0IIUX CAMOOYHUIIIAIOIIMMUCS CBOMCTBAMU:

134. TlpuBenute cxeMy peanu3aiuu JoToc-3ddexra.

135. VYriepoaHsle HaHOMaTepHasbl: HaHOAJIMa3bl, YIJIEPOJHbIE HAHOTPYOKH,
dbymiepensl, rpadeH.

136. ABTOMOOWIbHBIE HAHOTIOKPBITHS.

137. Bunbl HaHoMaTepuanoB. MacmtaOHbIN (hakTop.

138. UckyccTBeHHBIE (CHHTETUYECKHE) HU3KOPA3MEPHBIE OOBEKTHI.

139. OObemHBIE HAHOCTPYKTYpPHPOBAaHHBIE Marepuaabl (METAUIBI WU CIUIABBI,
KepaMHKa, [IEeMEHTbI, KOMIIO3UTHI U THOPH/IBI).

140.  VYruepoaHele HaHOMarepualbl: HAHOAIMAasbl, YIJIEPOJIHBIE HAHOTPYOKH,
dbymiepensl, rpadeH.

141. Poccuiickue u 3apy0OexXHbIe IPOU3BOAUTENN HAaHOMATEpUaAIOB. X CTOMMOCTB.
142. Dramnsl pa3BUTHE MUKPOCKONTMYECKOW U HAHOCTIMYECKON TEXHUKH.

143. Metoabl UcCeAOBaHUS IOBEPXHOCTH Ha HAHOYPOBHE.

144. HanOMaHUIyJSATOPBL, 30HIBI U UX UCIIOJIB30BAHUE.

145. IIpubopocTpoeHue Ajis HAHOMHIYCTpUU. MeTposiorusi, CTaHAapTU3AIMS U Cep-
tudukanus npoaykuud. HaHoanekTpoHuka, KOMIIOHEHTHas 0a3a U yCTpONCTBA.

146. IlpumeHeHre HAHOTIPOLIECCOPOB HAa aBTOTPAKTOPHOU TEXHUKE.

147. DddexT 6e3b13HOCHOCTH U 00pa30BaHUE CEPBOBUTHOM TUICHKHU.

148. JloToc-3¢ddeKT 1 caMOOUYHUIIAIOMIUECs TTOKPBITHS.

149. MHKpeMeHTHBIE, SBOJIIOLMOHHBIE U PAJMKAJIBHBIE HAHOTEXHOJIOTUU.

150. Hanotpubonorus. be3pa300pHblil pPEMOHT TEXHUKH H 000PYI0BAHHUS.

151. Hanonpucaaku k TorummBam. HaHo100aBKM K cMa304HBIM MaTepHaIaM.

152. PeMertannu3aHThl U TeOMOAU(UKATOPHI.

[IIxana oneHuBaHuA
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[Tkana oueHUBaHUS Kpurepuu onieHuBanus

«OTIHYHOY BBITTOJIHEHBI BCE 3aJIaHKsI KOHTPOJIBHOUW paOoThI; paboTa BBITIOJTHECHA
B CpPOK, OQOpMIICHHE, CTPYKTypa U CTHJIb PabOTHl 0Opa3lOBHIC;
paboTa BBIMOJIHEHA CAMOCTOSTEIBHO, PUCYTCTBYIOT COOCTBEHHBIC
0000IIIEHNS, 3aKIIFOYEHNS 1 BHIBOIEIL.

«XopoI1o» TeopeTHYecKast 4acTh U pacueTbl KOHTPOJIbHON pabOThI BHIMOIHEHBI
C HE3HAUYMUTEJIbHBIMU 3aMEUaHUsIMH; paboTa BHIIOJHEHA B CPOK, B
oopmiIeHNH, CTPYKTYpe M CTHUJIE HPOEKTa HET IpyObIX OIMIMOOK;
paboTa BBINOJHEHA CaMOCTOSITEIBHO, MPHCYTCTBYIOT COOCTBEHHBIE
000011IeHus, 3aKJIIOYEHNs] U BBIBOJIBI; MPABUIIbHBIE OTBETHI HA BCE
BOIIPOCHI C HOMOMIBIO IPETMOAABATENSI ITPU 3AIUTE PAOOTBHI.

«Y IOBJICTBOPUTEIIEHOY BBITIOJIHEHHBIE 3a7aHus KOHTPOJIbHOH paboThI HMEIOT
3HAYMTENIbHBIC 3aMeyaHus, paboTa BBIMOJHCHA C HAPYIICHUEM
rpapuka, B O(OpPMICHHH, CTPYKType U CTHIE pPabOThl €CTh
HEIOCTAaTKH; paboTa BBIMOJHEHA CAMOCTOSTEIBHO, MPUCYTCTBYIOT
coOCTBEHHBIE 00OOIIEHHSI; OTBETHI HE HA BCE BOIPOCHI MPH 3aIUTE

paboThI
«HeynoBneTBOpUTENHHO 3aJjaHusl B KOHTPOJIBHON paboTe BBITIONHEHBI HE MOJHOCTHIO WIIH
» HETNPABWIIEHO; OTCYTCTBYIOT WJIM CICJIaHBI HENPABHIBLHBIC BBIBOIBI

u  0000menus; odopmieHne pabOTBl HE  COOTBETCTBYET
TpeOOBaHUSIM; HET OTBETOB Ha BOIPOCHI IPU 3alIUTE PAOOTHI.

8.2.5. Tembl 115l CaMOCTOSATEIbHOI PadOTHI CTYJIEHTOB

TeMbl 1151 CAMOCTOATEIbHOM PA0OTHI:
1. Tepmunsbl u onpenesneHnss KOMIO3UToB nosmMepHsbIX 110 ['OCT 32794-2014.
2. Knaccuduxanus kommnosutos o I'OCT 33742-2016.
3. Kiaccudukanus KM 1o cTpykType U BUy HAMIOJHUTEIIS; IO TUITY MATPHUIIBL; 110
reOMETPUU apMUPYIOLIUX 3JIEMEHTOB.
4. Cxewmsl cTpyKTypsl KM.
5. PaznuuHble reoMeTpUr apMUPYIOLIUX KOMIIOHEHTOB M CXEMbl ApMUPOBAHUS
KOMIIO3UTOB.
6. Krnaccudukarus matpuunbix KM no cxeme apmupoBanusi (KOHCTPYKIIMOHHBIH
MPUHIIMII).
7. KM H30TpONHBIE U AHU30TPOIIHBIE.
8. XaoTH4HO- U yIIOPSA0YECHHO-apMHUpoBaHHbIe KM.
9. Kiaccudukanus KM no pazmepy 4acTHUIl HAOJTHUTEIIS.
10. Knaccudukanus KM no metogam nostydeHus (TE€XHOJIOTUYECKUN TTPUHIIHII).
11. Knaccudukarnus KM no HazHaYeHUIO (IKCIUTYaTAllMOHHBIN MPUHITUI).
12. MarpuuHble CHUCTEMBI, COCTOAIIME U3 HEMPEepbIBHOM (a3bl (MAaTpULbl) U
JTUCTiepCcHOM (pasbl.
13. KoMno3uuuu ¢ BOJIOKHUCTBIMHU HAITOJTHUTEISIMHU.
14. Kommo3unuu, UMEIoIMe B3aUMOIPOHUKAIOIIYIO CTPYKTYpY ABYX WM Oojee
HEMpepbIBHBIX (a3s.
15. Tunst KM ¢ MeTammuueckoi 1 HEMETAUNIMYECKOU MaTpHUILICH.
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16. Tuner KM no npupojae MaTpUIbI.

17. KM no mpupojie u hopMe HamOTHUTEIS.

18. ApmupoBannbie KM u ux cBoiicTsa.

19. TlonumepHbie KOMIIO3UTHI Ha 0OcHOBE BOJIOKOH (BITKM). Bunsr BIIKM.
20. Apmupyroiue BoJIoKHUCThIE HanoHuTenu (ABH).

21. Cxemsl apmupoBanuss BKM.

22. Cxema cinoucteix KM.

23. Ocnosnble rpynnsl [IKM.

24. Cocras u cBorictBa BIIKM.

25. Bri6op ocHOBHBIX KOMIIOHEHTOB BITKM.

26. OCHOBHBIE BUbl APMUPYIOIINX XUMHUYECKUX BOJIOKOH.

27. Marpuna u ABH.

28. Tepmomnactel. COCTaB TEPMOCTOMKUX TEPMOILIACTOB.

29. Peaxromnactel. ['pynmbl peakTOMIACTOB.

30. Buget KM ot coctaBa ABH.

31. Crenenn apmupoBanusi u pacnosioxkenre BojaokoH B ABH u BIIKM. O6némHubie
CTEIIEHU apMHUPOBAHMUSI.

32. AHM30TPOIHS PACTIOJIOKEHNS U ITIMHA BOJIOKOH.

[IIkajna oueHUBAHUSA

[[Ikana oneHNBaHUA Kpurepun onennBanmust

«OTIu4HO» OOyuatomuiics riryOOKO M COJEp)KaTeIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOW paboThl, HE JOMYCTHB OMMOOK. OTBET HOCUT
pa3BEpHYTHIN U NCUYEPIIBIBAIOLINM XapaKTep.

«Xopouio» OOyuaromuiics B 1LIEJIOM PacKpbIBaeT TEMY CaMOCTOSTEIbHOM
paboThbl, OJHAKO OTBET XOTs OBl HAa OAMH M3 HUX HE HOCUT
Pa3BEpHYTOI0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y I0BJIETBOPUTEIILHO» OOyuatomuiics B 1LI€JOM pPAacKpbIBaeT TEMY CaMOCTOSTEIbHOMN
paboTbl W  JOMycKaeT psii HETOYHOCTEeH, (parMeHTapHO
pPAacKphIBaeT COAEpP)KaHUE TEOPETHYECKHX BOIPOCOB WM HX
pacKpbIBaeT COJAEpKATENbHO, HO JONyCKas 3HAYUTEIIbHBIC

HCTOYHOCTH.
«HeynoBneTBopUTEILHO» OOyuaromuiics He BiaJeeT BHIOPAHHOM TEMOH caMOCTOSITEIbHOM
paboThI
8.2.6. NuauBuayajdbHble 3aJaHUsl JIsl BBINOJHEHHUSI PACYETHO-

rpadguveckoii padoThl, KypcoBoii padoThI (IPOEKTA)

PI'P, KP u KII no qucuunnune «MartepuanoBeneHue» padbodeil mporpaMMoi u
y4eOHBIM TUIAHOM HE MPEAYCMOTPEHBI.
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8.2.5. TemaTuka KpyIJbIX CTOJ0B, IMCKYCCHH, TMCIIyTOB.

1. OcHoBHbIE TOHATHS, CBA3aHHBIE C KOMIO3HTHBIMH H HaHOMAaTepHalaMd U HX (PUIUKO-
XUMUYECKUMH cBoMcTBaMU. OOCYK/IeHNE OCHOBHBIX MOJIX0/I0B K CHHTE3y HAHOMATEpPUAJIOB.

2. Ponb 06beMa 1 MOBEPXHOCTH B (PU3MIECKMX CBOMCTBAX HAHOPAa3MEPHBIX 00BEKTOB. THIIBI
B3aMMOJICHCTBHS MEKIY HAHOOObEKTaMU

3. OOCyXneHne HAHOTEXHOJOTUYECKUX ACIEKTOB IIOJMMEPHBIX  CHUCTEM: HaAMOJIEKYJISpHas
CTPYKTypa IOJUMEPOB — KIIyOOK, Ti100yIIa.

4. KoHCTpyHpOBaHKe, IPUMEHEHHE U KOHTPOJIb KA9€CTBA KOMIIO3MIIMOHHBIX MATEPUATIOB

5. OcuoBnsble knaccel KM. Tunet KM: ¢ meTannnyeckoi u HemeTamuinuecko Marpuneid. KM

M0 TIPUPOJIC MATPHIIBI: TEPMOPEAKTUBHAS, TepMoIUIacTHuHas, rudpuanas. KM mo mpupone u
dbopme HaMOTHUTES.

6. PeakTomiactel 1 TepMoIIacTUUHbIE ToJIUMeEphI. [lomydenue, cTpoeHue, CBOWCTBa, MPUMEHEHHE

[IIkana ouneHUBaAHUS

[Ikana oneHUBaHUsA Kpurepuu onieHuBaHMs

«OTIUYHO» OOyuatomuiics TiIyOOKO M COJEpXKAaTeIbHO pPACKPBIBAET TEMY
KPYIJIOTO CTOJa, HE JOIYCTUB OLIMOOK. AprymMeHTaluss HOCHUT
pa3BEpHYTHIN U NCUEPIBIBAIOIINN XapaKTep.

«Xopouio» OOyuyaronuiicss B II€JIOM pacKpbIBaeT TeMy KpYIJIOro CToJja,
OJIHAKO apryMEeHTalus HE BCErJga HOCHUT pPa3BEpHYTOro U
MCUEPIBIBAIOIIIETO XapaKTepa.

«Y 10BJIETBOPUTEIILHO OOyyaromuiicss B IIEIOM PACKpbIBaeT TeMy KPYTJoro CTojia u
JOMyCKaeT P HETOYHOCTEeH, (parMEeHTapHO PpaCKpbIBAeT
CoJIepaHuEe BOMPOCOB WJIM HUX PACKPBIBAET COAEPKATEIBHO, HO
JIOTTyCKasi 3HAYUTeNbHbIE HETOUHOCTH.

«HeynoBneTBopuTENBLHO OOyuaromuiics He BlIajieeT BHIOPAaHHOM TeMOM KPyTJIoro cToja
8.2.6. OIEHOYHBIE CPEJACTBA IMPOMEXYTOUYHOI'O
KOHTPOJISA

Bonpocs! (3aganus) aJis 3adera:

1. OnpeneneHne NOHATUN — KOMIIO3UIIMOHHBIE MAaTEPHAIIbI, KOMIIO3UTHBIE
MaTepUaJIbl, KOMIIO3UTHI.

2. Ilepcnextussbl 1 mpobiemsl pazputusi KM B PO.

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

4. TepMuHBI U onpesieIeHUsT KOMITO3UTOB nosmMepHbIX 1o I'OCT 32794-2014.

5. Knaccudukanus KM no cTpykType v BUAy HAOJHUTENS; IO TUILY MaTPHILIBL; 110
rEOMETPUHN aPMUPYIOLIUX 3JIEMEHTOB.
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6. Cxewmsl ctpyktypsl KM. Pa3nuunHbie reoMeTpuu apMUPYIOMIUX KOMIIOHEHTOB U
CXEMbl ApMHUPOBAHUSI KOMIIO3UTOB.

7. Knaccudukanus matpuaabix KM no cxeme apmupoBanusi (KOHCTPYKIMOHHBIM
PUHI).

8. KM u30TponHble 1 aHU30TPOIIHBIE.

9. Knaccuduxanusa KM no pazMepy 4acTull HaITOJIHHUTEIIS.

10. Knaccudpukanus KM no meTogaM nosiydeHus! (TEXHOJIOTMYECKUI TPUHIINII).
11. Knaccudukanus KM no HazHayeHUIO (IKCILTYyaTallMOHHBIN TPUHIINIT).

12. MarpuyHble CUCTEMBI, COCTOSIIUE U3 HEMPEPHIBHON (a3bl (MaTpHULbl) U
JUCTIEpCHOM (pa3bl.

13. KoMno3uiuu ¢ BOJIOKHUCTBEIMU HAIIOJIHUTEIISIMU.

14. Tunet KM no npupojae MaTpHIbI.

15. KM no npupojie u hopMe HamOTHUTEIS.

16. ApmupoBannbie KM u ux cBoiicTsa.

17. TlonumepHbie KOMIIO3UTHI Ha 0cHOBE BOJIOKOH (BITKM). Bunsr BIIKM.
18. Apmupyroiue BoJlokHUCThIE HanoyHuTenu (ABH).

19. Cxemsl apmupoBannst BKM. Cxema cioucteix KM.

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

21. Marpuua u ABH. TepmornacTsl.

22. CocTtaB TEpMOCTOMKHUX TEPMOILIACTOB. PeakTonnacTsl.

23. Bunst KM ot coctaBa ABH.

24. CreneHb apMHUpOBaHUS U pacnoioxkeHrne BojiokoH B ABH u BITKM.

25. Metoapl NOBBILIEHUS CTEIIEHH ApMHUPOBAHUSI.

26. Ocnosnsie Buasl ABH. TpexmepHbie CTPYKTYpBL.

27. OCHOBHBIE MapaMETPHI MPOLECCOB MoaydeHuss KM.

28. ApaMHIOIJIACTUKHU U UX CBOMCTBA.

29. IlonuMmepHbIE MAaTPULIBIL.

30. Autudpukuronasie KM u [IKM u ux tpruboTexHUYeCKue CBOMCTRA.

31. Yraerpadurossie anTudpukunoHHbie [IKM.

32. ®puxkunonHsie KM u [TKM.

33. [JucnepranuoHHble MeTOAbI. KOHIEHCAIMOHHBIE METO/IBI.

34. W3znenust u3 HaHokoMno3uToB. Hanokomno3uTHas Tpy6a. HanopasmepHsblit
pensed u criocoObl ero GopMUpPOBaHKS HA TTOBEPXHOCTH TPYOBI.

35. Metonan! uccienoBanusg HaHOKM.

36. Tunel peakronnacTtoB. @eHOMIACTb. AMUHOIUIACTHI.

37. Tlonuyperansl. [lomurdupHbie MIACTUKA. DMOKCHIHBIE TUIACTUKH.

38. Tepmorutactsl u ycnoBus ux BeiOOpa. Bumbl Tepmoriactos. [Ipumenenne
TEPMOILJIACTOB U U3JICJIUIA U3 HUX.

39. OcHoBHBIC BU/IbI HamoJHUTeAEH. [lenp HarmoTHUTENIEH.

40. JlucnepcHbIe HATOJTHUTEIH U UX MJIOTHOCT.

41. Ilopucteie HanmonHUTENM. [10JIBIE TUCTIEPCHBIE HATTOTHUTENH.

42. HanonHUTEN! CIEeNUaIbHOrO TPAHYJIOMETPUYECKOTO COCTABA.

43. TkaHble U HETKAHbIC HATIOJIHUTEH.

44. TTonyuyenue npemnperos. [Ipenperu u npenperosast TexHonorusa. Cdepbl
MIPUMEHEHUS TIPENPETOB.
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45. ApamuaHoe BoJIokHO. CBOMCTBa U prMeHeHue apamuia. KepnapoBbie BOJIOKHA.
46. Ocobas popma KM — conBudeBsie (COTOBBIC) KOHCTPYKIMH. VX cocTas.

47. YriepoHble BOJOKHA: KapOOHU30BaHHbIE U IpadutruznpoBanusie. [lomyueHue
YTJIEPOIHBIX BOJIOKOH.

48. bopHble BOJIOKHA U UX IOJlydeHue. bopoBoibppamMoBbie BOJIOKHA.

49. O0beIMHEeHNE YIPOUHSIONINX 2JIEMEHTOB. TKaHU U TUIIBI NTEPETICTCHHUS.

50. TexHUKO-3KOHOMHUYECKHE NpenmyiiecTBa KM.

51. OcHOBHbIE MOHATHUS U ONPEEICHHUS B HAYKE O HAHOCUCTEMAX U B
HAHOTEXHOJIOTUH. [I[pruMepbl MPUPOIHBIX U UCKYCCTBEHHBIX HAHOOOBEKTOB U
HAHOCHUCTEM: OCOOEHHOCTH UX (U3UUECKUX U XUMUYECKUX CBOMCTB. MeTOIbI
HaHoTexHojorui. Kinaccugukanns HaHoMaTepraioB 0 pa3MEPHOCTH (C
IpUMEPAMH).

52. OcobeHHOCTH PU3MUECKUX B3aUMOJICHCTBUI Ha HAHOMACIITabaxX: poyib 00bemMa
Y IOBEPXHOCTH — I'PaBUTALIMOHHBIE U 3JIEKTPOCTATUYECKUE B3aUMOiecTBY. Ban-
nep-BaanbcoBbl B3auMopaeicTBus. DPPEeKT reKKoHa.

53. OcoOGeHHOCTH MOTJIONIEHUS U MPETOMIIEHHS CBETa B HAHOCTPYKTYPUPOBAHHBIX
cpenax. KauectBeHHoe 00bsicHeHuE 3THX 3D PekToB. DOTOHHBIE KPUCTAILIBL.
[Mpunuun nectBrs. OCOOCHHOCTH MarHUTHBIX CBOMCTB HAHOOOBHEKTOB.

54. Ontuueckoe paspenieHue 1 nudpakiuonsiii mpeaen. KondokanbHas
mukpockonusi. STED-mukpockomnus.

55. OcHoOBHbIE IOHATHS KBAHTOBOM MEXaHUKU: MOCTynaThl bopa, runoresa nie
Bpoitns, npuniun HeonpeneneHHoctu ['eitzen0depra, mpupoa BOJIHOBOTO Ipoliecca U
ypaBHeHue [lIpénunrepa.

56. Meranibl, NOTYNPOBOJHUKHU U AUIIEKTPUKHU — 30HHASI Teopusi. KBa3n4acTHUIIbI.
VYposenbp @epmu. 3aKOH TUCHEPCUN TPSIMO30HHOTO MOJTYITPOBOIHHKA.

57. TlosynpOBOJHUKOBBIE TE€TEPOCTPYKTYPBI. METO MOJEKYIISIPHO-TyYEBOM
AMUTAKCUH U MEXAHU3MBI POCTA IJIEHOK. Y CTPOMCTBO M MPUHLMUII pabOTHI Jla3zepa Ha
KBaHTOBBIX TOUYKAX.

58. TpaHCHOPT JIEKTPOHOB B HAHOCTPYKTYpax. OnHosnekTpoHuka. COMHTPOHUKA.
59. TloBepxHocTHOE HaTskeHue. YpaBHeHue HOura-J{ronpe. ['uapododHble 1
rupoduiIbHbIe oBepxHOocTU. KpuBH3Ha noBepxHocTH. Y paBHenue Jlamnaca.

60. DddexT noroca. DakTOpsl BIUMIONINE HA TUAPOGOOHOCTH MOBEPXHOCTH.
Mogpens Bennens. Monens Kaccu. [lpumenenue addexra motoca.
Mukpo/HaHOUMITPUTHHT THAPO(HOOHOTO MoTUMEpa.

61. Mopdonoruueckoe MHOr00Opa3nue HAHOAUCTIEPCHBIX CUCTEM. AMOP(HBIE U
KpUCTaJUITMUecKue MaTepuaibl. Me3odasbl. Knaccudukanys HaHOIOPUCTHIX U
HAHOJUCIEPCHBIX MaTePUAJOB: [0 TEOMETPUUYECKOMY CTPOCHHUIO, KIIaCCU(PUKALIUs
PanymikeBrnya, no xapakTepy TEKCTYPBI.

62. be3MonenbHbIe XapaKTEPUCTUKN HAHONIOPHUCTBIX M HAHOAUCIIEPCHBIX
MaTepUAJIOB.

63. VYienbHas MNOBEPXHOCTh MAaTEPUAIIOB, Pa3MEP YACTHIL U TIOP.

64. TepMuHonOruUs, UCHOAb3yEMas MPU U3YUEHUH TUCTIEPCHBIX cucTeM. PazoBbie
IpeBpallleHnsl B TOMOTreHHbIX cpefax. Kiaccuueckast Teopus 3apoipliieo0pa3zoBaHusl.
Kunernueckuii KOHTPOJIb KPUCTAILIIO00PA30BaAHUS.
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65. OO1mue moaXoabl K CHHTE3Y HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAIIOB.
Jlutorpaduyeckue METObI — FIEKTPOHHO-Ty4deBasi 1 HOHHO-Ty4eBas JIuTorpadus,
MukpochepHas nurorpadusi, HaHonuTorpadus, Msarkas IMTorpadusi, MUKpOIeyaTh.
MUuKpO-31€KTpOMEXaHUUECKUE CUCTEMBL. MEXaHOXUMUS — IIOMOJ U
JUCIIEPTUPOBAHUE.

66. 3onb-rens cunTe3. Ctaguun. [IpoayKThI.

67. MeToapl XUMHUYECKON TOMOT€HU3ALMU: TUPOJIU3 a3P030JIei, CyOIMMalnOHHas
CylIKa (KpUOXUMHUYECKasi TEXHOJOTUS ), THIPOTEPMAIIbHBII METO/I,
CBEPXKPUTHUECKAsI CyIIKa (IIOJIy4€HUE a’poreseil).

68. MeTtoapl cHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». TepMOIHMHAMUKA
caMOCOOPKHU U CaMOOpraHU3alui — TEPMOIMHAMUYECKUE TOTEHIHAIIBI.

69. Metoapl cHHTE3a HAHOMATEPUAJIOB «CHU3Y-BBEPX». MOJIEKYISIpPHO-ITyYeBast
snutakcus (PVD). Xumunueckoe ocaxenue. [Inéuku Jlenrmiopa-bnomxerr.

70. XuMH4eCKre UCTOYHUKH TOKA: TIPUHIINT JeHCcTBUS Li-HOHHBIX OaTapei,
AHO/HBIEC U KaTOJAHBIE MAaTEPHUAIIBI.

71. HaHOKOMMO3UTHI: OTJIMYHE OT MUKPOKOMITO3UTOB, TUCIEPCHOCTH U (hopma
YaCTHUIL HAITIOJTHUTEIIA.

72. HaHOKOMIIO3UTHI C IOJIMMEPHOU MATPUILIEN: TUIIBI MATPULL ¥ HATIOJTHUTEIIS.
73. HaHOKOMMO3UTHI C TOJIUMEPHOU MATPULIEHN: AIEKTPUUECKUE U ONTHYECKHE
csorictBa. [Ipumepsl.

74. CnocoObl MPUTOTOBIIEHUS TOJTUMEPHBIX HAHOKOMITIO3UTOB HAIlOJIHEHHBIX
YTIAEPOAHBIMU HAHOTPYOKAaMU — U30TPOIHBIX U aHU30TPOIHBIX.

8.3. MeToanuyeckue MaTepuaJibl, ONpeAeIAoLIMe MPOLeAYPbl OLeHUBAHUSA
3HAHMH, YMEHHH, HABBIKOB M (MJIM) ONBITA JAEATEIbHOCTH, XaPAKTEPHU3YIOIIHX
Tanbl GOPMUPOBAHUA KOMIIETEHIIMA

OCHOBHOW TIENBI0 TIPOBENICHUS TMPOMEKYTOYHOW AaTTECTAllUU  SIBIISCTCS
OTIPEJICIICHNE CTEMEHW JOCTHKEHHUS IeJied 1o Yy4eOHOW JUCITMIUIMHE WIH ee
pazaenam. OCyIIECTBISETCS 3TO TPOBEPKOW W OLIEHKOHW YPOBHSI TEOPETUUYECKOU
3HAHHWHA, TIOJYYEHHBIX OOYYalOMUMHUCS, YMEHHUS TPUMCHITh HX B PEIICHUU
MPAKTUYCCKUX 3a7ad, CTCICHU OBJIAJCHUS OOYyYarONIMMHUCS TPAKTUICCKUMU
HaBBIKAMH M YMEHUSMH B 00beMe TpeOOBaHMIA paboueii porpaMMsI 10 UCITUTUIHHE,
a TaK)Ke UX YMEHHE CaMOCTOATEIHHO PaboTaTh ¢ yueOHOH JIUTEepaTypo.

Opranuzaiusi MpoBEACHHS MPOMEXKYTOUYHOM aTTeCTallid perjaMeHTHpOBaHa
«Ilonoxxenuem 00 opraHuzanuu 00pa30BaTENBHOrO TIpoliecca B deaepaibHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 0OOpa30BaTeIbHOM  yupexaeHUH «MOCKOBCKHIA
MOJINTEXHUYECKUN YHUBEPCUTET

8.3.1. Iloka3aresiu OeHNBAHUS KOMIIETEHUMH HA PA3JIMYHBIX 3TANAX HUX
(GopMupoBaHuUsi, JAOCTHKEHHE OO0YyYAIOUIUMHCS IUIAHMPYEMBbIX pe3yJbTAaTOB
00y4eHHUs MO TUCHUIINHE
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Kon u nHaumenoBanue xkomnereHunu ITK-4. CnocofeH ocyumiecTBJIAATh TEXHOJOTHYECKYI0 MOATOTOBKY
NPOM3BO/CTBA JeTaseil MALIMHOCTPOCHHS CPeIHEH CI10KHOCTH

Kpurtepuu oueHuBanus

Jran
(YypoBeHBb)
HEYAOBJIETBOPHUTEJIBHO | YAOBJIETBOPUTEIHHO Xopouio OTJIMYHO
3HATH OOyuaromuiics OOyuaromuiics O0yuaromuiics OObyuarontuiics
JEMOHCTPUPYET  IOJHOE | AEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
OTCYTCTBHUE WIM | HENOJIHOE COOTBETCTBHE | YaCTUYHOEC MOJIHOE  COOTBETCTBHUE
HEIOCTaTOYHOE CIIE Y FOIIIX 3HaHWI: | COOTBETCTBUE CIIENYIOINX  3HAHH:
COOTBETCTBHE CJICIYIONINX | BUMBI HaHO- W | CIeyIOIIMX 3HAHWIL: | BUJBI HaHO- u
3HAHWH: BHABI HAaHO- W | KOMIIO3UIIMOHHBIX BUJIBI HaHO- U | KOMITIO3UIIMOHHBIX
KOMITIO3UITUOHHBIX MarepuajioB u CHOCO6BI KOMITO3UIIMOHHBIX MaTepualioB U CHOCO6BI
MaTepuaioB U CHOCO6I:I ux HX IMOJYUYCHUS, MaTepuaioB )41 HX IMOJYUYCHUS,
IOy YEHUS; OCHOBHBIE Hay4YHO- | CHOCOOBI UX | OCHOBHBIC Hay4YHO-
OCHOBHBIE HAay4YHO- | TEXHUYECKHE INPOOJIEMBI | MOJTYyUYCHUS; TEeXHUYECKUE
TEXHUYECKHE  TPOOIEMbI | HaHO- U | OCHOBHBIC  HAay4yHO- | MpoOJieMbl HAHO- U
HAaHO- U KOMITO3UIIMOHHBIX | KOMITO3HIIHOHHBIX TEeXHUYCCKHE KOMIO3ULIUOHHBIX
MaTepHaioB U | MaTepHasoB u | mpoOieMbl HaHO- U | MarepuaioB u
TIEPCIIEKTUBBI X MIEpPCTIEKTHBEI NX KOMITO3HUIIMOHHBIX MIEpPCTIEKTHBBI UX
pa3BUTUA U IPUMCHCHUS B pa3BUTUA U MMPUMEHCHUA MaTtepuaioB )54 pa3BUTHUA n
MAalIMHOCTPOCHHNU B MAallIMHOCTPOCHUU TIEPCIICKTUBBI UX MMPUMEHCHUA B
OCHOBHBIC IIPHHIMIBI M | OCHOBHBIE NPHHLIUIBEI H | Pa3BHTHA U | MallMHOCTPOCHHH;
METOABI KOHCTPYMPOBAHUS | METOIbI NPUMEHEHHUS B | OCHOBHbIE IIPHHIHUIIBI U
HOBBIX MaTepUAaJIOB; KOHCTPYHPOBAHUS MalIMHOCTPOCHHHY; METOBI
(U3HKO-XIMUYECKUE HOBBIX MaTEPHAJIOB; OCHOBHBIC NIPUHLUIIEI | KOHCTPYHUPOBAHUS
MeXaHH3MBI (PU3UKO-XUMUYECKHUE u METO/Ibl | HOBBIX MaTepualioB;
BO3HMKHOBEHHS MEXaHNU3MBI KOHCTPYHPOBaHUS (PU3UKO-XUMHUYECKHUE
pa3mepHbIX 3G (GEKTOB — | BOBHUKHOBEHUS HOBBIX MaTEPHUAaJOB; MEXAHU3MBI
UMETh TIPEJCTaBIeHUs O | pa3MepHbIX 3PPeKkToB — | PU3MKO-XMMHUUECKHE | BO3HHMKHOBEHUS
mpudopax U | IMETh TIPEICTABICHUS O | MEXaHU3MBI pa3MepHBIX APQPEKTOB
yCTpOHCTBAX, npubopax U | BOSHUKHOBCHHMS - UMETb
HCIIOJIB3yEeMbIX IS | yCTpOicTBaX, pasMepHBIX NpeCTaBICHUS 0
MIOJTyYCHUS U | UCHONB3yeMbIX s | opdekroB — uMeTh | mpubopax u
HCCIIeIOBaHUSA HOJTyYeHHs U | IpeacTaBlIeHUs 0 | ycTpolicTBax,
HaHOKOMIIO3UTHBIX UCCIE0BaHNs npudopax U | MCHONB3YyEeMBIX U1t
MaTepraioB; HAHOKOMITIO3UTHBIX yCTpOﬁCTBaX, TMOJIyUCHUA nu
OCHOBBI pa3paboTKu | MaTepHaoB; UCIIONIB3YEeMbIX  JUIS | MCCIIEAOBaHUS
0€30TXOHBIX, OCHOBBI pa3paboOTKU | MOTyYEeHUS U | HAHOKOMIIO3UTHBIX
3HeprocOeperarImx " | 0E30TXOMHBIX, HCCIIeTOBAHUS MaTepHaloB,;
9KOJIOTHYECKH YHCTBHIX | HEprocOeperamnx ¢ | HAHOKOMIIO3HTHBIX OCHOBBI  pa3paboTKu
KOMIIO3UTOB; 9KOJIOTHYECKH  YUCTBIX | MaTEpUaJoB; 0€30TXOHBIX,
- I TH MOBBILICHUS KOMITO3HTOB; OCHOBBI  pa3paboOTKH | ’HeprocOeperarommx M
JIOJITOBEYHOCTH M3/EIUH - ITyTH MOBBIIICHUS 0€30TXO/IHBIX, 9KOJIOTUYECKH YHCTBIX
Ha OCHOBE IPUMEHEHHSI JIOJITOBEYHOCTH M3JIeNnil | dHeprocOeperaroimx | KOMIO3UTOB,;
KOMIIO3UTOB Ha OCHOBC NPUMCHCHU )44 3KOJIOTNYECKHU - IIYTHU NOBBIMICHUSA
KOMIIO3UTOB YHUCTBIX KOMIIO3UTOB; | JOJTOBEYHOCTH
- IIyTH NOBBILICHUSA W3/IeNNiA Ha OCHOBE
JIOJITOBEYHOCTH NpUMEHEHHUS
W3JICNUIA Ha OCHOBE KOMIIO3UTOB
[IPUMEHEHHUS
KOMITO3UTOB
yMeTh OOyyatommiicss He ymeer | OOydJaromwiics OO0yuaromuiics OO0yuaronuiics
WIM B  HEJOCTATOYHOH | JIEMOHCTPHpPYET JEMOHCTPUPYET JEMOHCTPHUPYET
CTENEeHN YMEET | HETOJHOE COOTBETCTBHE | YaCTUYHOE TOJIHOE  COOTBETCTBHE
BBITIOJIHSATh: HaXOJWTh | CIEIYIOIMX  YMEHHIl: | COOTBETCTBHE CIIEAYIOIMX  YMEHUH:
Hay4YHBIC CBCACHUS B HaXOIUThb Hay4YHBIC CJICAYIOIINX yMeHHﬁ: HaXoAUuThb Hay4YHBIC
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oOIIeHayYHOI u
CIIEIUAILHOM TUTEpaType;
0QOPMIIATE TEXHHYECKYIO
JOKyMCHTallUU B
COOTBETCTBUH C
JIEHCTBYIOIIUMU
CTaHJapTaMH,
TEXHUICCKAMHU
YCIOBUAMU, TTOJIOKCHUAMA
U MHCTPYKITHSIMH;
MIPOTHO3UPOBATH CBOMCTBA
KOMITO3UTOB Ha OCHOBE
3HAHUH 0 MEXaHUYECKHUX U
XHMHYECKUX CBOMCTBAX
BXOJISIIIUX B HUX
KOMIIOHCHTOB

CBCIOCHUS B
oOImIeHayYHOI u
crenuaJbHON
TUTEpaType;

0pOpMIIATH
TEXHUIECKYIO
JIOKyMEHTalluu B
COOTBETCTBUU C
JIEHCTBYIOILAMU
CTaHAapTaMH,
TeXHUYCCKHUMHU
YCIIOBUSIMH,
MTOJIOKEHUSIMHU u
WHCTPYKIHSAMU;
MIPOrHO3UPOBATH
CBOMCTBAa KOMITO3UTOB Ha
OCHOBE 3HaHUU O
MEXaHWYECKUX U
XHUMHUYECKHUX CBOMCTBAX
BXOJAIINUX B HUX
KOMIIOHEHTOB

HaXO0JUThb Hay‘IHI)Ie
CBEJICHUS B
oOmieHayyHON u
CTIeIaIbHOM
JTUTEpaType;
0pOpPMIIATH
TEXHUYECKYIO
JIOKYMCHTAIIUU B
COOTBECTCTBHUU C
JIEHCTBYIOIIMMHU
CTaHapTaMH,
TCXHUYCCKUMHU
YCIIOBHSIMH,
MOJIOKEHUSMU u
HHCTPYKIUSAMUY;
[IPOrHO3UPOBATh
CBOICTBa
KOMIIO3UTOB Ha
OCHOBE 3HAHUU O
MECXAaHUYCCKUX U
XUMHUYCCKHUX
CBOMCTBAaX BXOISIINX
B HUX KOMIIOHEHTOB

CBEJICHUS B
o01eHayyHOM u
CIIelIMAIbHON
JTUTEepaType;
0pOpMIIATH
TEXHUYIECKYIO
JIOKyMEHTalluu B
COOTBETCTBUU C
JIEHCTBYIOILIUMHU
CTaHapTaMH,
TEXHUYSCKUMHU
YCIIOBUSIMH,
MOJIOKEHUSIMU "
HHCTPYKIUSAMHY;
MIPOrHO3UPOBATh
CBOWCTBa KOMITO3UTOB
Ha OCHOBE 3HAHUM O
MEXaHUYECKUX U
XUMHUYCCKUX
CBOMCTBaX BXOJSIINX B
HHUX KOMIIOHEHTOB

BJAJETh

OOyJatommiics: He BIaeeT
WM B HEJAOCTATOYHOM
CTCIICHH BIIAJICCT:
BJIAJICHUS] METOIMKON
000CHOBaHHOTO BEIOOpa
HAHO- U KOMITIO3UITMOHHBIX
MaTepuasoB JJIsl peLIeHHs
KOHKPETHBIX

Hay4YHBIX U HHXEHEPHBIX
3aj1a4;

TEXHOJIOTHUSIMU
MOBBIIICHHUS HAJIGKHOCTH
W3JCNUi, N3TOTOBJICHHBIX
C HCIOJIb30BaHHEM HaHO-

U KOMIIO3UITUOHHBIX
MaTepHaos;

HaBBIKAMH TIPUMEHEHUS
METOJIOB yIPABJICHUS
TEXHOJIOTUYECKUMHU
MpoLIecCaMu  IIpU
MPOU3BOJICTBE HAHO-
KOMITIO3UITUOHHBIX
MaTepualoB;

HaBbIKAMH  aHaIWM3a M|
IPOTHOZUPOBAHUS
paboTococoOHOCTH
HOBBIX  MaTepHaloB B
pa3IUYHBIX YCIOBHAX HX
IKCILTyaTALHH.

OO0y4atomuiics BIageer
B HETMOJIHOM 00beMe U
MpOSIBIISIET
HEJI0CTaTOYHOCTh
BJTaJICHUS] METOIUKOMN
000CHOBaHHOTO BEIOOpA
HaHO- U
KOMITO3HI[HOHHBIX
MaTepuanoB st
pelIeHUST KOHKPETHBIX
HAYYHBIX U HHKECHEPHBIX
3amay;

TEXHOJIOTUSIMU
IIOBBIIICHUS HAJAC)KHOCTHU
WU3JICTIHNH,
M3TOTOBIICHHBIX C
UCIIOJIb30BaHUEM HAHO-
¥ KOMIO3UIIMOHHBIX
MaTepualioB;

HaBBIKAMU PUMEHEHHSI
METO/IOB YIIPABICHHS
TEXHOJIOTHYCCKUMHU
nporeccaMu pu
MPOU3BOJICTBE HAHO- U
KOMITO3MITUOHHBIX
MaTepHaJIOB;

HAaBbIKAMU aHANM3a W
MPOTHO3UPOBAHUS
paboTocnocoOHOCTH
HOBBIX MaTepuaioB B
Ppa3IMYHbIX YCJIOBUAX HUX
IKCILTYaTALUH.

Obyuaronmcs
JIOITYCKAIOTCS
HE3HAYHUTEIbHbIC
OIIINOKH,
HETOYHOCTH,
3aTpyJHEHU,
YaCTUYHO BJIaACHUS
METOIUKOMI
000CHOBaHHOTO
BEIOOpA HAHO- U
KOMITO3UIIHOHHBIX
MaTepHUAJIOB IS
pelIeHust
KOHKPETHBIX
Hay4YHBIX U
MHXKEHEPHBIX 337134,
TEXHOJIOTUSIMU
MOBBIIICHUS
HAJISKHOCTH
H3CIINH,
H3TOTOBJICHHBIX C
HCIIO0JIb30BaHUECM
HaAHO- U
KOMITO3HIIMOHHBIX
MaTepHaJIoB;
HaBBIKAMU
MPUMEHEHHS
METOJIOB YIIPABJICHHUS
TEXHOJIOTUUECKHUMHU
mpoIeccaMu Mpu
MIPOU3BOJICTBE HAHO-
U KOMITO3UIIMOHHBIX
MaTepHaJIoB;
HABBIKAMU aHAJIH3a U
MPOTHO3UPOBAHUSI
paboTOCIOCOOHOCTH
HOBBIX  MaTepUaIoB

OObyuarontuiics
CcBOOOITHO TIPUMEHSET
TIOJTyYCHHBIC HABBIKH, B
MTOJIHOM 00beMe
BlIaJiceT BaJCHUS
METOINKOM
000CHOBAaHHOTO
BEIOOpa HAHO- U
KOMIIO3HUITMOHHBIX
MaTepHUaJIOB LIS
peIeHIs] KOHKPETHBIX
HAYYHBIX U
WH)KCHEPHBIX 32134,
TEXHOJIOTI'UAMHNU
TTIOBBIIIICHUA
HaJC)KHOCTH U3ICIIUH,
HM3TOTOBJICHHBIX C
HCIIOIb30BaHKEM HAHO-
1 KOMITO3UI[HOHHBIX
MaTepHalioB;
HaBbIKAMU
HpI/IMeHCHI/IH METOAO0B
YIpaBICHUS
TEXHOJIOTHYCCKHUMH
TporeccaMu Mpu
MIPOU3BOJICTBE HAHO- H
KOMIIO3HUI[MOHHBIX
MaTepHalioB;
HaBBIKAMHU aHaNHM3a |
MIPOTHO3UPOBAHUS
paboTOCIOCOOHOCTH
HOBBIX MAaTEpHAJIOB B
Pa3NUYHBIX  YCIOBHIX
UX SKCILTyaTaIiH.
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B Pa3IHMYHBIX
YCIIOBHSAX ux
9KCIUTyaTaIiH.

8.3.2. MeTtoanka oueHMBAHMS Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALUH

[TokazaTensiMu  OLICHMBAHMS KOMIIETEHIMM Ha JTane [POMEXKYTOYHON
aTTecTaluu Mo aucuuiuinHe «HaHo- M KOMIO3UIIMOHHBIE MaTEpUAJIbl» SIBISIFOTCS
pe3yJIbTaThl 00Y4YEeHHUs 110 TUCLHUIUIMHE.

OueHOYHbIH JUCT Pe3yabTATOB 00y4eHHs M0 TUCHMILIHHe

YposeHn
Koz 3HaHusA VYMenus Hapbiku copMHpOBaHHOCTH
KOMIICTCHIINH KOMIIETCHLIMHU Ha
JTAHHOM dTare / OlleHKa

TIK-4 BHIBI HaHO- U | CaMOCTOSTEIBHO BJIaICHMSI

KOMITIO3UIITMOHHBIX HaXO0OUThb HaqubIC MeTO}II/IKOﬁ

MaTepHaIOB U | CBEICHHS B | 000CHOBaHHOTO

CTIOCOOBI ux | oOmeHayqHOH ¥ | BBIOOpa HAHO- U

TOJTY4EHHS; CIIEIHATEHOM KOMITO3HUI[HOHHBIX

OCHOBHbIE HAy4YHO- | JINTEPATYPE; MaTepUaIIoB JJIs

TEXHUYECKHE oopmIATh petieHus

mpoOJIeMbl HAHO- W | TEXHUYECKYIO KOHKPETHBIX

KOMITO3UITHOHHBIX JOKyMEHTAI[MH B HAYYHBIX U

MaTepI/IaJ'IOB nu COOTBETCTBUH C I/IH)KeHepHI)IX 3aja4,

HepCHeKTI/IBI)I nux I[eﬁCTBy}OIIIHMI/I TECXHOJIOT'UsAMHAU

pa3BuTHUs W | CTaHAapTaMH, ITOBBIIIEHUS

MIPUMCHCHHS B | TEXHHYECKMMH HaJEKHOCTH

MAaIUHOCTPOCHUH; YCIIOBUSIMH, W3 IETHH,

OCHOBHEIE TOJIOKEHUSIMH M | U3TOTOBJIEHHBIX C

MIPUHIIATIBI U | HHCTPYKIHUSAMUY; HCITOJIb30BaHUEM

METOJIbI MPOTHO3UPOBATH HAHO-

KOHCTPYUPOBAHUS CBOICTBa KOMIIO3ULIMOHHBIX

HOBBIX MaT€pPHUajoOB; | KOMIIO3UTOB Ha MaTepHaJIOB;

(U3MKO-XMMUYECKUE | OCHOBE 3HAHHH O HaBBIKAMH

MEXaHU3MBbI MEXaHWYECKHUX 1 MIPUMCHCHHUS

BO3HHKHOBEHHS XUMHYECKHUX METOJIOB

pa3MepHBIX CBOMCTBax YIpaBICHUS

3G PEeKTOB — HUMETh | BXOMASAIIUX B HUX TEXHOJIOTUYECKUMU

MIPEICTABIICHUS 0 | KOMIIOHEHTOB. mporeccaMu Mpu

npudopax u IIPOU3BOJICTBE HAHO-

yCTpOHCTBAX, U KOMITO3UILIMOHHBIX

HCIIONIb3YyEeMBIX  JIJISt MaTepualioB;

MOy 4CHHS u HaBBIKAMH aHAIIN3a U

HCCIIETOBAHUS [IPOTHO3UPOBAHUSI

HaHOKOMITO3MTHEIX paboTocrocobHOCTH

MaTepHUAJIOB; HOBBIX MAaTepHajOB

OCHOBBI pa3paboTKu B pa3IUuHBIX

6630TXO)IHI)IX, yCJ'IOBI/ISIX ux

JHEProcOeperaroIux IKCIUTyaTaI|H.

u 9KOJIOTHYECKH

YUCTBIX

KOMITO3UTOB;

- MyTH TOBBIIICHUS

JIOJITOBEYHOCTH

H3JIETUA Ha OCHOBE

HpI/IMeHeHI/IH

KOMITO3UTOB.
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OreHKa Mo JUCIUIUIMHE (CpeaHee apruPpMETHIECKOE)

OneHka MO JOUCHUIUIMHE 3aBUCUT OT YpPOBHSA  C(HOPMHPOBAHHOCTHU
KOMIETEHIIUM, 3aKPEIVIEHHBIX 3a IUCIUIUIMHON M MpEeJCTaBlsIeT co00il cpenHee
apu(METHUUECKOE OT BBICTABIICHHBIX OIICHOK IO OTACIBHBIM pe3yibTaTaM OO0y4eHUS
(3HaHMS, YMEHUSI, HABBIKH ).

OrneHKa «3a4TEHO» BBICTABJISETCS, €CIU CpeaHee apu(PpMEeTUUECKOE HAXOIUTCS
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3a4TEHO» BBICTABIISIETCS, €CJIM CpeHEee
apudMeTHIecKoe HaxoauTcs B uHTepBaiie ot 0 1o 2,4.

[IpomexxyTouHast arrectanusi oOydaromuxcs B (Hopme 3a4eT MPOBOIUTCS IO
pe3yibTaTaM BBIMOJHEHUSI BCEX BHJIAOB Yy4eOHON paloThl, NPEerTyCMOTPEHHBIX
y4eOHBIM TUTAHOM M0 AMCHUIUIMHE «HaHo- M KOMIO3UIIMOHHBIE MaTepuaibly, MPH
TOM YYMUTBHIBAIOTCS PE3YJbTAaThl TEKYIIErO KOHTPOJsS YCIIEBAEMOCTH B TEUYCHHE
ceMectpa. OIlEHKa CTENEHU JOCTHXKEHUS  OOYYaIOIIUMUCA  IUIAHUPYEMBIX
pe3yNbTaTOB OOYYEHHS MO JUCITUIUTMHE MPOBOJIUTCS TMPEMOAaBATEIEM, BEIYIIAM
3aHATHS 10 JUCHUIUIMHE METOAOM 3KCIIEPTHOU OLeHKHU. [1o nToram nmpomexyTouHon
aTTECTallUM MO JUCLUUILUIMHE BBICTABIISECTCS OLICHKA «3aUTCHOY, WU «HE 3aYTEHOY.

Ixana
OLICHUBAHUS

Onucanue

Boinonnensl Bce BUAbl y4eOHOI pabOThI, IPEeIyCMOTPEHHbIE YUEOHBIM IIJIAHOM.
CTyneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHHM, HABBIKOB IIPUBEICHHBIM B
TabIuuax IoKasareseil, omepupyeT NPUOOPETECHHBIMU 3HAHUSIMH, YMEHHUIMH,
3auTeHo HaBBIKAMU, MPUMEHSIET UX B CUTYallUsIX MMOBBIIIEHHON CII0KHOCTHU. [Tpu 3TOM MOTYT
ObITh JOMYIIEHbl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS Mpu
AQHWINTUYECKUX  OlepalMsx, I[EepeHoce 3HAaHMUW M YMEHUH Ha HOBBIE,
HECTaHJapTHBIEC CUTYAILUH.

He BoimonneHn oauH wiu Oojiee BHUIOB yueOHOW pabOThI, MPEAyCMOTPEHHBIX
y4eOHbIM MIaHOM. CTYJEHT JAEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHUIA,
YMEHHH, HaBBIKOB MO 3TanaM (ypoBHSIM) C(HOPMHPOBAHHOCTH KOMIIETEHIIHIH,
JIOITyCKAIOTCSl 3HAYUTEIbHBIC ONMIMOKHU, TPOSBISETCS OTCYTCTBHE 3HAHWW, YMEHUH,
HABBIKOB I10 PsYy MOKA3aTeNel, CTYyIeHT UCIIBITHIBAET 3HAYUTEIIbHBIE 3aTPYIHEHUS
P ONEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU TIPU UX TIEPEHOCE HAa HOBBIE CUTYaIIUH.

He 3aureno

9. DJaexkTpoHHas HH(POPMAIMOHHO-00pPa30BaTeIbLHAA Cpea

Kaxip1it 00ydJarommiicsi B TEUSHUE BCETO Mepruoia 00ydeHUs 00CCIICUHBACTCS
WHIUBU/ Ty aJIbHBIM HEOTPaHUYCHHBIM JOCTYIIOM K AIEKTPOHHOM
nHpopMarmoHHoOOpa3zoBaTebHOM cpene Yebokcapckoro HHCTUTYTa ((uiauana)
MOCKOBCKOTO TMOJUTEXHUUECKOTO YHUBEPCHUTETa M3 JIIOOOW TOYKH, B KOTOPOM
UMEEeTCs JIOCTYN K HMH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn « HTepHeT»
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(mamee — cerb «MHTEepHeT»), Kak Ha TeppUTOpUU (QuiInana, Tak U BHE ee.
OnexkTpoHHass  WH(OpMalMOHHO-OOpa3oBaTelbHAsg  Ccpeda —  COBOKYIHOCTh
UH(POPMAIIMOHHBIX U TEIEKOMMYHUKAIIMOHHBIX TEXHOJOTUH, COOTBETCTBYIOIIMX
TEXHOJIOTUYECKUX  CPEICTB,  OOECHEYMBAIOIIMX  OCBOEHUE  O0YyYarOIUMHUCS
o0pa3oBaTeIbHBIX MPOrpamMM B MOJHOM 00bEME HE3aBHCHMO OT MECTa HaXOXKIACHUS
oOy4Jarommxcs DneKkTpoHHas uH(pOpMaIMOHHO-00pa3oBaTeIbHas cpena
o0ecrieunBaeT: a) JOCTYN K y4eOHBIM IIaHaM, paboyuM TIporpamMMmaM JAUCIMILIINH
(MOmymeil), TpaKTHK, OJJIGKTPOHHBIM Yy4YeOHBIM W3JAHUSIM U  DJIEKTPOHHBIM
oOpa3oBaTeiIbHBIM pecypcaM, YKa3aHHbBIM B pa0o4MX MporpaMMax JUCHUILTAH
(Monyneit), mpakTHkK; 0) popMHpOBaHUE AIEKTPOHHOIO MOpPT(oINo 00yUaroIerocs,
B TOM YHCJIE COXPAaHEHHE €ro padoT W OIEHOK 3a 3TU paloThl; B) (PuKcaluio xoaa
00pa30BaTeIbHOrO  MpOLEcca, pe3yJbTaTOB IMPOMEXYTOUYHOH aTTecTallud |
PE3yIbTaTOB OCBOEHUS MTPOTPaMMBbl OaKallaBpuara; T') MPOBEJACHUE YUCOHBIX 3aHIATHH,
OpOLEAYp OLICHKH Pe3yJbTaTOB OOydeHHs, peanu3anusi KOTOPBIX MPEAyCMOTpEHa ¢
OPUMEHEHHUEM DJIEKTPOHHOTO OOyuYeHHUs, JUCTAHIMOHHBIX 00pa30oBaTENIbHBIX
TEXHOJIOTUI; /1) B3aUMOJECICTBUE MEXKYy YYaCTHUKaMHU 00pa30BaTENbHOTO Mpoliecca,
B TOM YHCII€ CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3aMMOJICHCTBHS TOCPEACTBOM CETH
«HTepHeT». OYHKIMOHUPOBAHKUE AIEKTPOHHON MHPOPMALIMOHHO-00pa30BaTEIbHON
cpelnbl  0OecreurBaeTCsl COOTBETCTBYIOLIMMHU  CPEJICTBAMH  MH(OpMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMH W  KBauupukanmued  paOOTHUKOB, €€
UCMIOJIB3YIOMIMX M TmojaiaepkuBaronux.  DyHKIIMOHMpPOBAHUE  AJIECKTPOHHOU
nH(OPMAIITMOHHO-00pa30BaTENbHON  Cpellbl  COOTBETCTBYET  3aKOHOIATENIbCTBY
Poccuiickoit denepanuu. OcHoBHbIMU cocTaBisommmu DMOC dunmana sBIsioTCS:
a) CaulT VHCTUTYTAa B ceTu WNutepner, PaCIIOJIOKEHHBIN 10
anpecy www.polytech21.ru, https://chebpolytech.ru/ koTopeiit  obecneunBaer: -
JOCTYIl OOydYarommxcss K y4eOHBIM IUIaHaM, pabouyMM mporpaMmam JUCIHILINH,
MPAKTUK, K W3MaHUSAM DOJCKTPOHHBIX OWONMMOTEYHBIX CHUCTEM, DJICKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa3oBaTENIbHBIM pecypcaM, YKa3aHHbIX B pabodmx
nporpamMmax (paszeinbl caiita «CBeneHust 00 00pa3oBaTeIbHONW OpraHU3aAUNY); -
uH(popMHUpOBaHHE OOydYarommMxcsi 000 BCEX H3MEHEHHUsAX Y4YeOHOro mpouecca
(HOBOCTHAs JIEHTa caiiTa, JICHTa aHOHCOB); - B3aUMOJCHCTBUE MEXY y4YaCTHUKaMU
oOpasoBaTeIpHOrO Tporiecca (moapaszieibl caiita «3agaTh BOIPOC TUPEKTOPY»); 0)
oduIanbHbIe JEKTPOHHBIE ajpeca MOAPA3ACNICHU U COTPYAHMKOB HMHCTUTYTa C
Anpexc-gomenoM @polytech21.ru (cnucok KOHTaKTHBIX JaHHBIX MOJPa3eICHUM
dunmana pasmenieH Ha odunHaibHOM caiite ®Punuana B pazjaene «KOHTaKThD,
CIUCKA KOHTAKTHBIX OQUIMATIBHBIX DJEKTPOHHBIX JIAHHBIX IIpernojaBarenei
pa3mernieHsl B noapasaenax «Kadenps») oOecreunBaroT B3aUMOJEHCTBUE MEXKIY
y4acTHHKaMU 00pa30BaTEIBLHOTO TPOIECCa; B) JWYHBIM KaOWHET 00ydaromierocs
(moptdonro) (BX0a B TUUHBIN KaOMHET pa3MelleH Ha opuinaibHOM caiite Ounnana
B pasmene  «CryaeHTy»  moapaszznene  «DIEKTpoHHass  MH(OpMaMOHHO-
oOpa3oBareibHasl Cpela») BKIIOYAET B ce0s MOpTHOIMO CTYNEHTA, AJIEKTPOHHBIE
BEIOMOCTH, PpEUTHUHI CTYJEHTOB M  o0ecreyuBaer: - (QUKCALMIO  XOJa
00pa30oBaTeIbHOTO MPOLECCa, pPe3yJbTaTOB MPOMEKYTOYHOM arTecTallud |
pE3yJIbTATOB OCBOEHUSI 00pA30BATENIbHBIX MPOTPaMM 00YyUaIOLIUMUCS,
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- hopMHUpOBaHUE JICKTPOHHOTO MOPTHOINO 00yUaIOImEerocs, B TOM 4YHUCIe C
coxpaHeHHe paboT oOydJaromierocsi, pereH3W W OIEHOK Ha OTU paloThl, T)
AJIEKTPOHHBIE OMOJIIMOTEKH, BKIIOYAONINE YJIEKTPOHHBIE KaTaJOTH, MOJHOTEKCTOBBIC
JOKYMEHTHI M 00€CIeYMBAIONINe IOCTYN K y4eOHO-METOIWYECKUM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIMOHHBIM pabotaM U T.1.. YeOoKkcapckoro HHCTUTYTa
(pummana) - «HUPBUC» 1) »saekrpoHHO-OMOMMOTeuHble cucteMbl (DBC),
BKJTFOUAIOIINE AJICKTPOHHBIN KaTaJor M MOJHOTEKCTOBBIE HOKyMEeHTHI: - «JIAHbY -
www.e.lanbook.com - O6pa3zoBarenbHas 1mnatgopma FOpaiit -https://urait.ru e)
mwiatrpopma nudpoBoro obpazoBanusi [lonurtexa -https:/lms.mospolytech.ru/ x)
cucreMa «AHTUIIaruaT» -https:/www.antiplagiat.ru/ 3) cucTemMa 3JeKTPOHHOTO
nokymeHtoobopora DIRECTUM Standard — oGecneunBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YHuBepcureroM; M) cucrema «1C VYmnpasnenne BY3om
OnekTpoHHbId  AekaHaT»  (MOCKOBCKHMU  TOJMTEXHUYECKUM  YHUBEPCHUTET)
oOecnieunBaeT (QUKCalMI0O XoJa 00pa30BaTENBHOIO MpoOIecca, Pe3yIbTaToOB
IPOMEXKYTOUHOM aTTeCTallud U PE3yJIbTaTOB OCBOCHHS 00pa30BaTeNIbHBIX MPOTrpaMm
oOyuarommmucsi; k)  cuctema  «POLYTECH  systems»  oOecneuuBaer
uHPOPMAIIMOHHOE,  JOKYMEHTaJhbHOE  aBTOMATHU3MPOBAHHOE  COIMPOBOXKICHHE
oOpa3oBaTeapbHOr0  mpouecca; Ji) cucteMa «AOUTypueHT»  oOecrneyuBaeT
JOKYMEHTAJIbHOE  aBTOMATHU3WPOBAHHOE COMPOBOXIEHHE pPabOThl  MPUEMHOMN
KOMUCCHH.

10. IlepeyeHb OCHOBHOW W JIONOJHUTEJbHON Y4eOHOWH JIUTEpPATYPBHI,
HEe00X0AMMOi1 1151 0CBOCHUS TMCUHUILIIMHBI

OcHOBHas JUTEpaTypa

1. Pocos, B. A. Texnonorus KOHCTPYKIIMOHHBIX MaTePHUaIOB.
Hanotexnomnoruu : y4ebnuk s By3oB/ B. A.PoroB.— 2-¢ wu3n., mepepad. u
non. — MockBa :  UzmarensctBo  FOpaiit, 2023.— 190c.— (Bebicuee
obpazoBanue). — ISBN 978-5-534-00528-8. — Tekct : DSIGKTPOHHBIA //

O6pa3zoBarenbHas mwiatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/512822.

2. ®OuznyecKkue METOAbl HAHECEHHS HAHOIOKPBITUN : ydeOHOe mocolue s
By30B / B. C. MyxuH [u np.] ; non pegakuuei B. C. Myxuna, C. P. llextmana. — 3-
e u3l., nepepad. m gomn. — Mocksa : M3garensctBo FOpaiit, 2023. — 333 ¢c. —
(Beiciee o6pazoBanue). — ISBN 978-5-534-13807-8. — TekcT : 37eKTpOHHBIN //
Oo6pazoBartenbHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517127.

3. MarepuanoBefieHue B MamMHOCTpoeHUU B 2 4. YacTth 2. : ydeOHUK is
By30B/ A. M. Anackun, lO. E. CenoB, A. K. Oneruna, B. H. KiumoB. — 2-e wusn.,

ucnp. u gon. — Mocksa : MzmarensctBo HOpaiit, 2023. — 291 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-00041-2. — TekcT : DJICKTPOHHBIA //
Oo6pazoBartenbHas mwatdopma FOpaii [caiir]. — URL:

4. Poros, B. A. Texnonorns KOHCTPYKLIMOHHBIX MaTepHUasoB.
HanoTtexHonoruu : y4eOHuk s By3oB/ B. A.PoroB.— 2-e uszn., nepepad. u
non. — MockBa : UsmarenbctBo  FOpaiit, 2022.— 190c.— (Beicuiee
oOpaszoBanue). — ISBN 978-5-534-00528-8. — TekcT : DJIEKTPOHHBIA //

O6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490806.
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5. JonomaroB, M. FO. ®usuko-xuMmusi HaHOYACTHI] . y4eOHOE mocoOue s

By30B/ M. IO. lonomatoB, P.3. baxtuzun, M. M. JlonomaroBa. — 2-¢ wu31.,
nepepad. u aon. — Mocksa : M3natensctBo FOpaiit, 2024. — 285 c¢. — (Bricuuee
oOpazoBanue). — ISBN 978-5-534-13077-5. — TekcT : DBJEKTPOHHBIA //
O6pa3zoBarenbHas matdopma FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/543012.

HononHuTtenbHas AUTEpaTypa

1. Poros, B. A. Texnomorus KOHCTPYKIITMOHHBIX MaTepuasoB.
Hanorexnonoruu : ydeObnuk mis By3oB/ B. A. PoroB. — 2-e u3n., mepepal. u
non. —  Mockpa :  WsmarenbctBo  FOpaiit, 2022.— 190c.— (Beicmee
oOpazoBanue). — ISBN 978-5-534-00528-8. — Tekcr : DJEKTpOHHBIA //

Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490806
2. KomMmno3uiinoHHbIe MaTepualsl : yueoHoe mocodue s By30B / /. A. ViBaHOB,

A. U. Cutnukos, C. 1. nsnun ; nmox pemakuuet A. A. Mnbuna. — Mocksa :
M3natensctBo IOpaiit, 2023. — 253 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-
534-11618-2. — Tekct : anekTpoHHbId // OOpa3oBarenbHas miuatdopma FOpaiit
[caitT]. — URL: :

3. Poros, B. A. TexHonorus KOHCTPYKLIMOHHBIX  MAaTepHUajoB.
Hanorexnonoruu : ydyeOnuk mins By3oB/ B. A. PoroB. — 2-e wuzn., nepepald. u
non. —  Mockpa : UsmarenbctBo  FOpaiit, 2024.— 190c.— (Beiciee
oOpazoBanue). — ISBN 978-5-534-00528-8. — Tekcr : DBIEKTpOHHBIA //

Oo6pazoBatenbHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537668.

Ilepuonuka
1. Merannyprus ~ MamIMHOCTpOEHHWA:  HaydHbld  KypHam—  URL:

https://www.iprbookshop.ru/12551.html . — TekcT : 31eKTPOHHBIHA.

2. Hayuneii nepuogmueckuii xkypHan «BectHuk HOxxHO-Ypanbckoro
rocyiapctBeHHoro  yHuBepcutera. Cepus «MammHocTtpoeHue» :  HayuHblid
peleH3upyemMbIii  kypHa. https://vestnik.susu.ru/engineering/index. - Tekct
AJICKTPOHHBIMN.

3. N3Bectus Tynbsckoro rOCyJJapCTBEHHOI'O YHHUBEPCUTETA.
TexHuyeckue HAYKH : Hayunsii pELEH3UPYEMBbIT
KypHai. https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. -
TeKCT : 3EKTPOHHBIN.

11. NMpodeccnoHanbHble 6a3bl AaHHbIX U MHPOPMALMOHHO-CNPABOYHbIE CUCTEMDI

[Ipodeccuonanpras 6a3a TaHHBIX U Nudopmanus o mpaBe COOCTBEHHOCTH
WH(GOPMAIMOHHO-CIIPABOYHBIE CHCTEMBbI (pEKBHU3UTHI JOTOBOPA)
Acconuanys nHxeHepHoro oopasosanus Poccun | CoBepiuieHCTBOBaHHUE oOpa3oBaHUs U
http://www.ac-raee.ru/ WHXXCHEPHOW JEATEeITbHOCTH BO BCEX HX
MIPOSIBIICHUSX, OTHOCSIIMXCA K y4eOHOMY,
HAYYHOMY u TEXHOJIOTUIECKOMY
HaIPaBJICHUSM, BKJIFOUAst MIPOIECCHI
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

TIperoIaBaHus, KOHCYJIbTHPOBAHUS,
UCCIICZIOBaHMsI,  pa3pabOTKH  MHXKEHEPHBIX
pelIeHnld, BKIIoYas He(Tera3oByl0 OTpPACb,
TpaHcepa TEXHOJOTUH, OKa3aHHs IIUPOKOTO
CIICKTpa 00pa3oBaTeIIbHBIX YCIyT,
oOecreueHHsT CBs3€i C OOIIECTBEHHOCTHIO,
MIPOU3BOJICTBOM, HAYKOW M HWHTETpald B
MEXTyHapOIHOE HAy4HO-00pa3oBaTEIbHOE
npocTpancTBO. CBOOOHBIN JOCTYI

Bce 06 aBToOMOOMITBHBIX MapKax
https://proautomarki.ru/kto-izobrel-avtomobil/

Ornrcanne UCTOPUU CO3JAaHUS aBTOMOOWIJICH B
mupe U B Poccuu. CBOOOIHBIN TOCTYI

Hcropust aBTOMOOMIICH
https://autohs.ru/avtomobili/legkovye/istoriya-

razvitiya-avtomobilya-rannie-gody.html

ABTOMOOWIH  BeNHMUallliee  M300pETECHHE,
HaBcera U3MEHHBIIIEE YeJI0BEYECTBO.
HcTopus pa3BuTHsi aBTOMOOHIISI TECHO CBsI3aHa
C BEIUKUMHU H300peTaTesiMi U MHKEHEPAMHU.

Ho B oriauume or Jpyrux KpYMHBIX
U300peTeHUH, OpUTMHAJIbHASA uaes
aBTOMOOWJII HE MOXET ObITh MpUIIKHCaHA
omHOMY 4YenoBeKy. Ham Helr pabortanm

MHO>KECTBO JIFOJEH U3 pa3HbIX cTpaH mMupa. Ha
3TOM CalTe peyb MOWJET O HAYaJIbHOM JTalle
pasButus aBToMoOmisi. CBOOOIHBIN 10CcTy

Hayunas snextponHnas 6ubnuoteka Elibrary
http://elibrary.ru/

Hayunas AJIEKTPOHHAS Ooubanoreka
eLIBRARY.RU - 3TO KpyIHEH i
poccuiickuii UHPOPMAIIMOHHO-aHATUTHYECKHUI
noptail B 00NacTH HayKd, TEXHOJIOTHH,
MEIMIIMHBI M 00pa3oBaHUs, cojaepKaiui
pedepaThl U TMOJNHBIE TEKCTHI Oojee 26 MIIH
HAYYHBIX CTaTei W MyOJIMKaluii, B TOM 4YuCIe
AJICKTPOHHBIC Bepcuu 6osee 5600 poccuiickux
HAyYHO-TEXHUUYECKUX >KYPHAJIOB, U3 KOTOPBIX
6osnee 4800 >xypHaJIOB B OTKPBHITOM JOCTYIIE.
CB0OOAHBINA JOCTYIT

Tpaxkrop.
TEXHUKHA
http://i-kiss.ru/rubrika/traktora

Hcropuss  pa3BuUTHUSA

TPaKTOPHOU

Tpaktop - 3T0 camonaBHXKyIIasics (TyCeHHYHAs
WIM KOJECHAs) MallliHa, NpeJHa3HaueHHas
JUIS.  BBIMIOJHEHHUS  CEIbCKOXO3SICTBEHHBIX,
JIOPOKHO-CTPOUTEIIBHBIX, 3EMJIEPOIHBIX,
TPAHCIIOPTHBIX W APYTUX paboT B arperare ¢
IpHULOCITHBIMU, HaB€CHbBIMHU NI
CTAIlMOHAPHBIMU MaIlllMHAMH, MEXaHU3MaMH U
MIPHUCTIOCOOTICHUSAMHU.

CroBo «TPAKTOP» MIPOUCXOTUT oT
aHTIIMCKOro cioBo  «track». Tpak - 31O
OCHOBHOM 3JIEMEHT, U3 KOTOpPOro coOupaercs
rycenuna. CBoOOAHBIN 1OCTYII

[Tpodeccust nHKEHEP-MEXAHUK

Wnxenep-mexanuk (mechanical engineer) —

https://www.profguide.io/professions/ 3TO  CHEUMAIUCT, KOTOPBIH  3aHUMAaeTcs
injener_mehanik.html IIPOEKTUPOBAHUEM, KOHCTPYHPOBAHMEM H
IKCIUTyaTaluen MEXaHUYECKOTO
o0OpyJIOBaHUs,  MAalIMH,  almapaTtoB B
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[Ipodeccuonanbras 6a3a TaHHBIX U
uHGOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Wupopmanius o npaBe COOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

Pa3IMYHBIX chepax MPOU3BOACTBA Hu
HapOJIHOTO X03s11cTBa. CBOOOIHBIN JIOCTYII

®denepaabHbIi nopTain «Poccuiickoe
oOpa3oBaHWe» — YHUKaJIbHBIA HHTECPHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.

ExxenneBHO myONUKyeT camble AaKTyalbHBIC
HOBOCTH, aHOHCHI COOBITHI, UH(pOPMALIMOHHBIE
MaTepHambl JUIS [MIHPOKOTO KPyra YUTATEICH.

ExenenenbHO Ha TmOpTajie  pa3MENIalOTCs
®denepanbHbII rnopran «PoccuiiCKoe | OKCKIIO3UBHBIE ~ MaTEpUaJbl, HHTEPBBIO C
oOpazoBaHue» BEAYIIMMH CIICIIUAIUCTaMH — TEJaroraMu,
http:/www.edu.ru MICUXOJIOTaMH,  YYCHBIMH, PEIOPTAXH H
AHAIIMTUYECKHUE CTATHU.
Yurarenu moay4daroT JOCTYH K HOPMATHUBHO-
npaBoBoil 0aze cdepsl 00pa3oBaHHS, OHHU
MOTYT TIIOJIb30BaTbCid CaMbIMH Pa3JIUYHBIMU
MOJIE3HBIMU ~ CEpPBACAMH — TaKUMH, Kak
OHJIAH-TECTUPOBAHUE, OIIPOCHI o
aKTyaJIbHBIM T€MaM H T.J.
Cokpaménnoe Oprauusauuon Orpaca, OdpuunanbHbIi
Ha3Banue opranusanuu HO-TIPABOBas (o0aacTh .
Ha3BaHUe caiit
dopma J1eSITeJIbHOCTH)
Koopaunanus
JeSITEIbHOCTH
YJICHOB
Accouunanys Accoupnanuu u
SABJISICTCA MpeaACTaBJICHUA
Accornuanus HEKOMMCEPUYECCKO " 3alIUThI UX
Me)K,Z[yI;pOI;[HBIX i opranngauneﬁ PIHTIGI;)CCOB B Al
ACMAII Www.asmap.ru/
ABTOMOOMITBHBIX Accoruanus chepe .
index.php
MEPEBO3YNKOB SBIISIETCS MePEBO30K
IOPUANIECKUM Ipy30B H
JIULIOM Maccakxupos B
MEXYHAPOTHOM
ABTOMOOUILHOM
co00IIeHNH
Poccwuticknii coro3 PCU Oo6mepoccmiicka | 3amuTa 00Immx http://
WH)XEHEPOB ST 00IIIeCTBEHHAS HUHTEPECOB U DOCCUNACKHUI-
OpraHu3alus JOCTHKEHHUS COI03-
«Poccuiickuit YCTaBHBIX LENeH | HHKEHEepoB.pd)/
COI03 00bETUHUBIIHXC
WH)XEHEPOBY s TpaXkIaH,
(manee OCYILECTBIISIFOL
UMEHyeMas HX CBOIO
«Coro3») NeATEIHLHOCTh Ha
SIBIIAETCSA TEPPUTOPUHA
OCHOBaHHBIM Ha | OoJiee MOJOBHUHBI
YIIEHCTBE CyOBEKTOB
00IIeCTBEHHBIM Poccuiickoit
00BbeTUHEHUEM, Ddenepanyu
CO3JIaHHBIM B
dhopme
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.. Opranuzaumnon OTtpacib .
Cokpaménnoe OpuunanbHbIA
Haszpanue opranuzauuu HO-IIPABOBas (o0nacTn .
Ha3BaHHe caiT
dopma JeITeJIbHOCTH)
00IIIECTBEHHON
OpraHu3aluu
Koopnunanus
MpeIpUHAMATE
JILCKOM
Hexommepuecka | JHeATENBHOCTH,
o s1 OpraHM3alys — | IIPEICTaBICHUE
Accomuanus «Poccuiickue p 1t pea https://

POAJL 00beIUHEHTE 1 3alllATa O0IIUX
ABTOMOOWIIbHBIE TUJIEPHDY www.asroad.org/

IOPUINYECKUX | UMYIIECTBEHHBIX

JINLL WHTEPECOB B
obacTu
aBTOMOOMJILHOIO
JINJICPCTBA

49



https://www.asroad.org/
https://www.asroad.org/

12. HporpaMMnoe o0ecHeyeHmne (nMueHsnoHHOe M cBOBOAHO pacnpocTpaHsemoe),

Mcnosibdyemoe npu ocywecrsaeHnn o6paaoBaTeanoro npouecca

Aynutopus

[IporpammHuoe obecrieueHue

Nudopmanus o mpase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOpa, HOMEp JINIICH3UH U
T.J.)

Ne 1016 Yuebnas
ayTUTOPUS ISt
MPOBEACHUS YUEOHBIX
3aHATHI BCEX BUJIOB,
MIPEyCMOTPEHHBIX
IIporpaMmoin
OakanaBpuata/
crieranuTeTa/
MarucTparypsl,
OCHAII[CHHAS
o0opyI0BaHUEM U
TEXHHUYECKUMU
cpelncTBamMu OOydeHHsI,
COCTaB KOTOPBIX
onpenenseTcss B pabounx
porpaMMax JTUCIUTUIAH
(Moyeit)

Kabuner xumun,
MaTepuaIoBeIeHUs U
IKCILTYaTaIMOHHBIX
MaTepHajoB

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
normcornameHusMu ot 29.04.14 u
01.09.16 (GeccpouHasi TUIICH3HSI)

Kaspersky Endpoint Security
Crannapthseiii Educational
Renewal 2 roga. Band S: 150-249

Homep nmuuenszuun 2B1E-211224-
064549-2-19382
CyOnuiieH3nOHHBIN JOTOBOP
Ne821 832.223.3K/21 ot
24.12.2021 go 31.12.2023

Kaspersky Endpoint Security
Pacmmpennsriii Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMLIEH3UOHHBIN
JOI'OBOP Ne IITH - 126/2023
ot 14.12.2023

Google Chrome CBo0oiHOE pacrpocTpaHsieMoe
IporpaMMHOE oOecIieueHHe
(6eccpouHast TUTICH3US)

Gimp CBOOOJTHO PacHpoOCTpaHsIeMoe

IporpaMMHO€E 0OecrieueHue
(6eccpovHast JIMIICH3MS)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMED JUIEeH3UN-42661846 ot
30.08.2007) ¢ norcornameHusIMu
o1 29.04.14 1 01.09.16
(6eccpouHast MuIIEH3USA)

PascalABC

CBOOOJTHO pacIpoCTpaHsIeMoe
MporpaMMHOE oOecreueHue
(6eccpouHast TUIIEH3NSA)

Ne 1126 ITomerenue mis
CaMOCTOSTEJIbHOM PabOTHI
oOyyJaronmxcs

Kaspersky Endpoint Security
Crangaprasni Educational
Renewal 2 roma. Band S: 150-249

Howmep nuuensun 2B1E-211224-
064549-2-19382
CyOnuIIeH3UOHHBIH T0TOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Kaspersky Endpoint Security
Pacmmpennsiii Russian Edition.

150-249 Node 2 year Educational
Renewal License
CYBJIMLIEH3UOHHbIN
JOI'OBOP Ne IITH - 126/2023
ot 14.12.2023

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoriamesuamu ot 29.04.14 n
01.09.16

(6eccpouHast TUIIEH3USA)

AdobeReader

CBOOOJTHO PacIpOCTpaHIeMOe
porpaMMHOe o0ecTieyeHne
(6eccpounas JIMIICH3M)

CIIC I'apant

Horosop Ne 735 480.2233K/20 ot
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15.12.2020
JHorosop Ne C-007/2024 ot
09.01.2024

Yandex Opayzep

CBOOOJIHO PactpoCTpaHsIeMoe
pOrpaMMHOE 0OecIieueHIe
(6eccpouHast TUTICH3YS)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMeEp JINLEH3UN-42661846 ot
30.08.2007) ¢ momcornameHusIMu
o1 29.04.14 1 01.09.16

(6eccpounas JIUIIEH3M)

Zoom

CBOOOJIHO pPacHpoOCTpaHsIeMoe
IporpaMMHoO€e oOecrieyeHue
(6eccpouHast TUIIEH3UA)

AIMP

OTCYCCTBCHHOC CBO60I[HO

obecrieueHne (OeccpoyHas
JTUTICH3HS)

13. MaTepuanbHo-TexHUYecKoe obecneyeHune ANCunnanHbl

Tun u HomMep noMeneHus

[TepeueHb OCHOBHOTO 00OPYIOBaHUS M TEXHHUECKHUX
CpEICTB OOyYCHHSI

YyeOHass aynuTopuss Ui MPOBEICHUS
Y4IeOHBIX 3aHATHI BCEX BHJIOB,
MpenyCMOTPEHHBIX IIpOrpaMMon
OakanaBpuata/ cuenuaanurera/

MarucTpaTypbl, OCHAIIEHHAs 000pyIOBaHUEM
U TEXHUYECKUMH CpEACTBaMHU OOYyUYCHHS,
COCTaB KOTOPBIX OMpejensercs B pabounx
mporpamMmax TUCIHIUIAH (MOTyJIei)

Kabuner xuMuu, wMaTepuanoBeNeHUs U
OKCIUTyaTalMOHHBIX MaTEPUAIOB

Ne 1016 (Yeboxkcapsl, ya. K.Mapkca, 1.60)

O6opynoBaHue: KOMIUIEKT MeOEIH 1711 y9eOHOTO
npoiiecca; J0cka yueOHast; CTCH/IbI

Texnunyeckue cpeactBa OOy4EeHHS: KOMIbIOTEpHas
TEXHUKA; MYJbTUMEIUIHOE o0opy0BaHue
(mpoexTop, 92KpaH); KOMIUIEKT J1abOpaTOpHOro
000pyI0BaHUS MO AUCIUIITUHE

[Tomemenue st CaMOCTOATENIBHONH PabOThI
o0y4armuxcs
No 1126 (r. Yebokcapsl, yi. K.Mapkca. 60)

OOGopynoBaHre: KOMIUIEKT MeOen 1t y4eOHOTro
npoliecca;

Texnudeckue cpeacrBa oOy4YeHHs: KOMIIbIOTEpHAs
TEXHHKA C BO3MOXHOCTBIO TOJKIIOYEHHS K CETU
«MutepHer» u  obecrieyeHHMEM  JIOCTyla B
ANEKTPOHHYI0  HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny Owimana

14. MeToanueckue
JTACHUILTHHBI

yKazaHus I 00y4amollerocss M0 OCBOEHUIO

Memoouueckue ykazanus 011 3aHAMUN 1EKYUOHHO20 MUnaA

B xome neKIMOHHBIX

3aHITUU

oOyyaromemycsi HeoOXOAUMO  BECTHU

KOHCIIEKTUPOBAaHWE YYEOHOro marepuana, oOpaujaTh BHHMaHHE Ha KaTErOpHH,
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(bopMyIUPOBKH, PACKPHIBAIOLINE CONEPKAHNUE TEX WM MHBIX SIBJCHUH U MPOLIECCOB,
HAy4YHBIE BBIBOJIBI U IPAKTUYECKUE PEKOMEHAALIMH.

HeoOxonumo 3amaBaTh NPENOaBaTEN0 YTOYHSIOIIME BOIPOCHl C LENbIO
VSCHEHUsI TEOPETHUYECKUX TOJIOKEHWH, pa3pelleHus CHOPHBIX  CUTYAaILHi.
[lenecooOpa3no gopabarbiBaTh CBOM  KOHCHEKT JIGKIMU, JieJlas B  HEM
COOTBETCTBYIOIME 3allUCM W3 OCHOBHOM M  JOIIOJHUTEIIBHOM JIMTEpPaTypHI,
PEKOMEHJIOBaHHOW TMpenojaBaTeieM W MPEeayCMOTPEHHOM ydeOHOW mnporpamMmon
JUCIUTUTUHBI.

Memoouueckue ykazaunusa OaA 3aAHAMUN CEMUHAPCKO20 (RPAKMUUECK020)
muna.

[TpakTHueckue 3aHATUS MO3BOJSIOT Pa3BUBaTh y 0OYyYaroIIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUIEHHE, YMEHHE CaMOCTOSITEbHO M3y4daTb JIATEpaTypy,
aHaAJIM3UPOBATh NMPAKTUKY; y4aT 4€TKO (POPMYJIMPOBATH MBICIIb, BECTH IUCKYCCHIO, TO
€CTh MMEIOT HCKJIIOYHUTEIBHO BaKHOE 3HAYEHUE B PA3BUTHUU CaAMOCTOATEIBHOIO
MBIILJIEHUS.

[loaroToBKka K MpakTUYECKOMY 3aHATHIO BKJIIOYaeT ABa dTana. Ha mepBom
sTane oO0ydyarlluics IUIaHUPYET CBOK CaMOCTOATEIbHYK paloTy, KOTopas
BKJIIOYAET: YSICHEHHE 3aJaHhs HAa CaMOCTOSATEIbHYI0 padoTy; moAOOp OCHOBHOW U
JOTIOJTHUTENBHOW ~ JINTEPATyphbl;  COCTaBJIEHUE IUIaHA pabdoTbl, B  KOTOPOM
OTIPEJEIISIIOTCS OCHOBHBIE MYHKTHI MpeNCcTose moaroroBku. CocTaBlieHHe IJlaHa
JUCLMIUIMHUPYET U MOBBILIAET OPraHU30BaHHOCTh B paboTe.

Bropoii sTan BKIIOYaeT HEMOCPEICTBEHHYIO ITOATOTOBKY K 3aHATHIO, KOTOpas
HAQUMHAETCS C U3YyYEHHUS OCHOBHOM U JIOMOJIHUTENbHOW nureparypbl. Ocoboe
BHUMaHHUE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJIEpP:KaHWE OCHOBHBIX IOJIOKEHUHN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DAaKTOB, YSCHEHUE MPAKTUUYECKOTO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BONPOCOB. Jlanee ciieqyeT MOArOTOBUThH TE3UCHI
JUISL BBICTYIUIEHUH IO BCEM Y4Y€OHBIM BONPOCAaM, BBIHOCUMBIM Ha IPAKTHYECKOE
3aHIATHE WM IO TEME, BBIHECEHHOW Ha AUCKYCCHUIO (KpYTJbId CTON), MPOIyMaTh
OpPUMEPBl C LENbI0 O0ECHEYEeHUs] TECHOM CBSI3U HM3y4aeMOW TEMbl C pealbHOU
KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUIGHHIO B pPaMKax HMHTEPAKTUBHOU (HOPMBI
(IucKyccust, KpYTJiblid CTOM), MPU HEOOXOUMOCTH CJIeAyeT 00paTUTHCS 3a MOMOIIbIO
K [IPENOIaBaTEIO.

Memoouueckue yKazanusa K camocmoamenbHoi paoome.

CamocrosiTenbHas paboTa 00y4aroIerocst sIBISETCS OCHOBHBIM CpEACTBOM
OBJIaZICHUsI yUeOHBIM MaTepUaIoM BO BpeMsi, CBOOOJHOE OT 00s3aTeNbHBIX YUeOHBIX
3anaTuil. CamoctosaTenbHas paboTa oOydaromerocs HaJ YCBOCHHEM Y4YeOHOTO
MaTepuaiga IO Y4YeOHOM [UCUUIUIMHE MOXET BBINOJIHATHCS B OuOIHOTEKE
YHUBEPCUTETA, yUEOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAK)KE B JIOMAITHUX
ycinoBusx. CoaepikaHue M KOJMYECTBO CaMOCTOATENBbHOM paboThl 00ydarouierocs
onpezensieTcss y4eOHOM NporpaMMoi JUCHMIUIMHBI, METOAMYECKUMHU MaTepUaiaMu,
MPAKTUYECKUMHU 3aJaHUSIMU U YKa3aHUSMHU MPEToAaBaTeNsl.

Camocmosamenvnan padoma 6 ayOumopHoe 6pPemsa MOMCen 6KI0UAMb.:

1) KoHCHEeKTHpOBaHHUE (COCTaBIECHUE TE3UCOB) JICKIIHIA;

2) BBINOJHEHNE KOHTPOJIBHBIX PaloT;
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3) peuieHue 3ajaay;

4) paboTy CcO CIIPaBOYHON U METOIUUYECKON JTUTEPATYPOH;

5) paboTy ¢ HOpMaTUBHBIMH MPABOBBIMU AKTAMU;

6) BBICTYIUIEHUS C JOKJIAaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3aluUTy BBINOJIHEHHBIX paloOT;

8) ydacTue B ONEpaTUBHOM (TEKYIIEM) OINpOCe IO OTIEIbHBIM TeMaM
M3y4aeMOM JTUCUUIUINHBI,

9) yuactue B coOeceoBaHUSAX, ACJIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPEHIIUSX;

10) ygacTue B TECTUPOBAHUH U JIP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 6PEMA MONCEM COCMOAMDb
u3:

1) moBTOpEeHUs JEKIIMOHHOTO MaTepuaa;

2) MOJArOTOBKHU K MPAKTUYECKUM 3aHSATHUSIM;

3) u3ydeHus yuyeOHOU M HayYHOU JTUTEPATYPHL;

4) wn3yyeHusT HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B 3JEKTPOHHBIX 0Oa3ax
JTAHHBIX );

5) penieHus 3a7a4, U UHBIX MPAKTUUECKUX 3aTaHUI

6) TOArOTOBKHM K KOHTPOJIbHBIM pab0TaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSTUSM YCTHBIX JOKIJIAI0B (COOOIIECHMI);

8) MOArOTOBKM pedepaTroB, 3cC€ U HMHBIX WHAUBUAYAIBHBIX MHCHMEHHBIX
paboT 1Mo 3aJaHUIO0 MPEMNoaaBaTes;

9) BBINOIHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BBITIOJTHEHHUS BBIITYCKHBIX KBaTU(UKAITMOHHBIX padoT U Jp.

11) BeienieHrs HauboJee CIOXKHBIX U MPOOJIEMHBIX BOMPOCOB MO M3y4aeMOu
TEME, TIOJyYEHHE Pa3bICHEHHH W pPEKOMEHAAM 110 JaHHBIM BOIpPOCaM C
NPENoJaBaTENIMA HA KOHCYJIbTALMSIX.

12) npoBeieHUsT CaMOKOHTpPOJISL IYTEM OTBETOB Ha BOIPOCHI TEKYILEro
KOHTPOJISl 3HAHUM, PEIIeHUs MPEACTABICHHBIX B YUEOHO-METOAMUYECKUX MaTepuanax
Kadeapel 3amay, TECTOB, HAlMCAaHUS PePepaToB M 3CCE MO OTACIBbHBIM BONPOCAM
M3y4a€MOM TEMBI.

Texymuii KOHTPOJIb OCYILIECTBIsIETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JTOKJIa/10B.

B ciydae nponyckoB 3aHATHI, HATUYUS UHIUBUTyaIbHOTO rpaduka 00ydeHHs
W I 3aKpeIUIeHUs MPaKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUTIOBbIE MHAMBHUAyaJbHBIE 3aJaHUs, KOTOPHIE JIOJDKHBI OBITH CHAHBI B
YCTaHOBJICHHBIN NIPENOJABATEIEM CPOK.

15. OcobenHOCTH peaM3alMM AMCHUILVIMHBI JJ WHBAJUAOB H JHUI C
OrPAHMYEHHBIMU BO3MOKHOCTAMM 3/10POBbSA

O6yuenne mno aucuuimHe «HaHO- M KOMIO3UIIMOHHBIE MaTEpHUATIbI»
WHBAJIWJIOB U JIMIl C OrPAaHUYEHHBIMHU BO3MOXKHOCTAMH 310poBbs (manee OB3)
OCYILECTBJISIETCS TMPENOoJiaBaTeieM € YY4eTOM OCOOEHHOCTEHW TCUXO(PU3UIECKOTO
pPa3BUTHSA, WHIUBUAYAJIbHBIX BO3MOXHOCTEH M COCTOSIHHUSI 3J0POBbSI TaKUX
00y4Jaromuxcs.
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JIJist CTyIEHTOB C HapyIMICHUSIMU OTIOPHO-ABUTaTenbHO PyHkimu u ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKACHUE JEKUUA M NPAKTUYECKUX 3aHATUI
MYJIbTUMEIUUHBIMYA CPEICTBAMU, PA31aTOYHBIM MaTEPHUAIIOM.

Jna crynentoB ¢ OB3 mo 3peHnro npeaycMaTpuBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEJICTB YCHJICHHMS OCTATOYHOIO 3pEHMS, a TAKXKE IPELyCMOTpPEHA
BO3MOYHOCTb pa3pabOTKU ayAMOMATEPUaIOB.

[lo pucuunnune «HaHO- W KOMIO3WMIMOHHBIE MaTepHalbl» O00y4YeHUE
WHBAIMJIOB M JIMI C OrPAHUYECHHBIMH BO3MOYKHOCTAMH 3JI0POBbS  MOJKET
OCYILECTBJISITECA KakK B ayJuTOpPHH, TaK M C MCIIOJb30BAHUEM DJIEKTPOHHOU
uH(OPMAIIMOHHO-00pa30BaTeNbHOM  cpenbl, 00pa3oBaTENbHOTO  MOpTajla U
AJICKTPOHHOM TOYTBHI.

54



	Автор Кузьмина Ольга Вячеславовна, кандидат химических наук, доцент кафедры транспортно- энергетических систем
	Программа одобрена на заседании кафедры (протокол № 07 от 16.03.2024г.).
	1. Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	2. Методы получения наночастиц и технологии формирования наноструктур
	3. Определение и классификация композиционных материалов (КМ)
	4. Основные классы КМ. Матрица и наполнитель КМ
	5. Получение и применение КМ
	1. Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	2. Методы получения наночастиц и технологии формирования наноструктур
	3. Определение и классификация композиционных материалов (КМ)
	4. Основные классы КМ. Матрица и наполнитель КМ
	5. Получение и применение КМ
	Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	Методы получения наночастиц и технологии формирования наноструктур
	Определение и классификация композиционных материалов (КМ)
	Основные классы КМ. Матрица и наполнитель КМ
	Получение и применение КМ
	1. Наноматериалы, физико-химические основы нанотехнологии, размерные эффекты
	2. Методы получения наночастиц и технологии формирования наноструктур
	3. Определение и классификация композиционных материалов (КМ)
	4. Основные классы КМ. Матрица и наполнитель КМ
	5. Получение и применение КМ


