MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNAA
POCCHUNCKOU OEJTEPALINN

®enepanbHOE rocyAapcTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHHE
BBICIIEr0 00pa3oBaHUs
«MaraHuToropckuii rocy1apcTBEHHBIN TexHuueckuit yausepcutet um. [.1. Hocosa»

PABOYASI ITIPOTPAMMA JUCHUIIJIMHBI (MO1Y JIST)

ITPOH3BOJCTBO H3EJIHH U3 ITOJTHMEPHBIX H
KOMIIO3HIIHOHHBIX MATEPHAJIOB

Hamnpagiienue moAaroToBKH (CrenuaibHOCTh)
29.03.03 TexHosorus noaurpapuyeckoro 1 ynakoBOUHOr0 pou3BOJACTBA

HanpasneHHocTh (Mpoduis/crienann3anus) IporpaMmbl
BpeHIMHT U XUMHYECKOe MOIETUPOBAHUE

YpoBeHs BbicIIero oopa3oBanus - 6akagaBpuar

®opma 00yueHus
OYHas

Uncturyt/ ¢pakynbrer WHCTHTYT €CTECTBO3HAHUS M CTaHAAPTH3ALIMH

Kadenpa XumMuH
Kype 3
Cemectp 6

MaruuToropck
2022 ron



Pabouas nporpamma cocrasnena Ha ocHoBe PI'OC BO - GakanaBpuar 1o HarpaBlI€HUIO
noarotoBku 29.03.03 Texnonorust noaurpa@uyeckoro ¥ yrnakoBOYHOIO MPOU3BOACTBA (IIPHKa3
Muno6puayku Poccun ot 22.09.2017 r. Ne 960)

Pa6ouas nporpamma paccmoTpena u ooOpeHa Ha 3aceanuu Kadeapbl XUMHH
07.02.2022, npotokos Ne 6
3aB. kadeapoi H.JI. Mensinuk

PaGouas nporpamma ogo0pena Metoauueckoi komuccuein MEnC
14.02.2022 r. npotoxos Ne 6

lpencenarens A< /. N.1O. Me3un
v
Paboyas nporpamma cocraBieHa: %
JoueHT kadeapsr Xumun i WU.H. Auapyuiko
(=

PernieH3eHr: ;
noueHt kadeapbl PU3NKH, KaH/I. XMM. HAyK < ozer~<— A.B.]lo30pos




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanmsaiuu B 2024 - 2025
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JIL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl XuMHUH

[Ipotokom ot 20 . Ne

3aB. kadenpoit H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOEHUS AMCLUMIUIMHBI SBISETCS TEOpPETHUYECKas IMOATOTOBKA, CBSI3aHHAs C
MPOSKTUPOBAHMEM W  JKCIUTyaTallie oO0OpYIOBaHHSI IO TPOU3BOACTBY TOJUMEPHBIX
YIIAaKOBOYHBIX MaTE€pPHAJIOB, a TaKXKe HM3TOTOBJICHUE U3 HUX Tapbl M YIAKOBKU M MHKEHEPHOM
OIICHKH MOJIYYEHHBIX PE3yJIbTaTOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

JucturuimHa [Ipou3BOACTBO U3ACTHIA U3 MMOJMMEPHBIX H KOMIIO3HIIMOHHBIX MaTepPHajIoB
BXOJIUT B YaCTh y4eOHOro miaHa (GOpMHPYyEeMYIO YJaCTHHKaMH 00pa30oBaTEIbHBIX OTHOIICHHIA
00pa3oBaTebHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHSI JUCITUTUTNH/ IPAKTUK:

TexHoJIOTHS YITAKOBOYHOTO MPOU3BOJICTBA

Xumust ¥ (pU3MKa MOJIMMEPOB

MarepuanoBecHue

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TIPH M3yYECHUU TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

[IpoekTHast IEATEILHOCTh

[Tpon3BoicTBEHHAS-TEXHOJIOTHYECKAs (TPOSKTHO-TEXHOJIOTHICCKAs ) TPAKTHKA

TexHonornueckoe 000py0BaHKE YIIAKOBOYHBIX IIPOU3BO/ICTB

[ToxroroBka K  mpoueaype 3amlUThl H  MPOIEAypa  3alUThl  BBITYCKHOM
KBATH(UKAIIMOHHON pabOThI

[ToxroToBka K caue u caaya rocyJapCTBEHHOTO dK3aMeHa

[Tpon3BoIcTBEHHAS-TIPETUILIOMHAS TTPAKTHKA

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynprare ocBoeHus JuCHMIUIMHBL (Moayns) «lIpou3BoacTBO M3menuMi U3
MOJIMMEPHBIX U KOMITIO3ULIMOHHBIX MaTEpPHAIOB) O0yUaIOLIUICS T0JKEH 001aaTh ClelyI0IUMU
KOMIIETEHIVMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[TK-4 CriocobeH pa3pabaTbiBaTh MEPONPUATHS MO MPEAOTBPAIICHUIO BBITYCKA MPOIYKIIMH, HE
COOTBETCTBYIOLIEH TpeOOBAHUSAM TEXHMUYECKHX pErJIAMEHTOB, CTaHJIAPTOB (TEXHUYECKUX
YCIIOBHI ), YTBEPKIECHHBIM 00pa3iiaM (3TaJIOHAM ) ¥ TEXHUYECKON TOKYMEHTAIINU

[1K-4.1 AHanmu3upyeT ~— MeToAbl M METOAMKM  pEeHleHUusT  KOHKPETHOU
IIPOU3BOJCTBEHHON 3aJla4yM 110 MPEAOTBPALIECHUIO BBIITYCKA MPOAYKIIUH, HE
COOTBETCTBYIOIIEH TPeOOBaHUSAM TEXHUYECKUX PErjlaMeHTOB, CTaHAApTOB
(TEXHUYECKHX YCIIOBHI), YTBEpXKIEHHBIM oOpa3naMm (3TajoHaMm) H
TEXHUYECKOU JIOKYMEHTAIlUH

[1K-4.2 Pa3pabarbiBaeT miaH MeEpONPUSATHI MO MPEIOTBPALIECHUIO BBITYCKa
OPOAYKIIMH, HE  COOTBETCTBYIOLIEH  TpeOOBaHMSAM  TEXHHYECKHUX
pErJIaMEeHTOB, CTaHAapTOB (TEXHUYECKUX YCIOBHUH), YTBEPKICHHBIM
o0pa3uam (3TajJoHaM) ¥ TEXHUYECKOW IOKYMEHTALUU




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 67,9 akaj. 4acos:
— aynuTopHas — 64 akaj. 4acos;
— BHeaynuTopHas — 3,9 akaJl. 4acos;

— caMocrosTenbHas padora — 40,4 aka. 4yacos;
— B (hopme mpakTHyeckoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas = =
o | vonraxrHas pabota E E ®dopma TeKyIero
Paszen/ Tema § (B axaj. yacax) E > Bun 3 KOHTPOJIS Kon
J— : g o | camocroaTenbHol [ yeresaemocTH 1 KOMITETeHIIHH
O g £ paboThI TIPOMEKYTOUHOM
Tex. mab. | mpaxr. e aTTecTalyy
3aH. 3aH. QO &
1. Beenenue
CaMOCTOSITETIbHOE
n3ydeHue HayqyHo
-TeXHHYECKOU 5 MK-4.1,
1.1 Beenenue 6 2 2 UHpOpMAaIIH; KoHncnekr nexkiuii
) IK-4.2
KOHCIIEKTHPOBAaHU
e.
Hroro mo pazneny 2 2
2. IIpou3BOACTBO MSATKOW Taphl.
OKCTpy3usl.
- QaHaJIM3 Hay4HO-
TEXHUYECKOUN
uH(OpMaIuy;
- ohopmieHUe
OTYETOB I10
1abopaTopHBIM 3amura
2.1 TIpou3BOACTBO MATKOM 6 4 6/611 4 paboTtam, 71a00paTOPHBIX [K-4.1,
Tapbl. DKCTPY3UsL. HCIOJIb30BaHUE pabor I1K-4.2
¢usuxo- (cobecenoBanue)
MaTeMaTH4eCKOro
anmapara Juis
0b6paboTkun
SKCHEPUMEHTAIIBH
BIX JJAHHBIX
Wroro no pazneny 4 6/611 4

3. [lonumepHble  IUICHKH.
KpymHOTOHHaXHBIE MOJIUMEPHI,
UCIIOJIb3yeMbIE ISt
H3TOTOBIICHUS TUICHOK.

JledeKThl MICHOK U CIOCOObI UX

yCTpaHEHHSL.




odopmiieHue

OTYETOB I10
nabopaTopHBIM
paboTtam,
MaTeMaTH4YecKast
00paboTka
€3yJIbTaTOB;
3.1 MMonuMepHbIC TMICHKH. pesy ’
- CaMOCTOSTEIbHOE
KpynHOTOHHaXKHBIE 3ammra
U3ydeHHe
MOJIMMEPBI, HCIOIb3yeMbIC 11ab0paTOPHBIX IK-4.1,
6 6/41 10 | oTeyecTBEHHBIX U
TSI U3TOTOBJICHUS TIJICHOK. pabor 1IK-4.2
3apyOexHBIX
Jedexrs TJICHOK u . (cobecenoBanue)
UCCIIEZIOBaHUH B
CMOCOOBI UX YCTPaHCHHUSL.
obnacTu
panuoHaIbHBIX
TEXHOJIOTHYESCKUX
petneHnit
CO3/IaHHsI HOBBIX
TIOJIUMEPHBIX
MaTepuaIoB
Wroro no pazneny 6/41 10
4, KomOuHnpoBaHHbIE u
MHOTOCJIOWHBIC  YIIaKOBOYHbIC
MaTepHabl. CriocoObt
TOJTYYCHUSI.
odopmiieHue
OTYETOB I10
1a60paTOPHBIM
aboTam 3amura
4.1 KoMOMHHMpOBaHHBIE U p ’
. UCIOJIb30BAHUE 71ab0PaTOPHBIX
MHOT'OCJIOHMHBIE TIK-4.1,
6 6/51 10 (usuko- pabort
YIaKOBOYHBIE MaTepHaJIbl. TIK-4.2
MareMaTHyeckoro | (cobecenoBaHue)
Croco0bl MOTy4YeHUsL.
anmapara Juis
00paboTku
9KCIIEPUMEHTAIbH
bIX JJAHHBIX;
HWroro no pazneny 6/51 10
5.  TIpou3BOACTBO  KECTKOH
tapel. JluThe mMOJ NaBICHUEM.
Buner Opaka u ycTpaHeHHe
HEJOCTAaTKOB B
TEXHOJIOTHYECKOM MPOIIECCe.
odopmiieHue
OTYETOB I10
1abopaTopHBIM
paborawm,
51 IIpounzBoacTeo HCIIOJIE30BaHHUE
KECTKOU Tapbl. H3UKO-
P u 3amura
Jlutee O  JaBICHHEM. MaTeMaTH4eCKOro
n1abopaTopHBIX T1K-4.1,
Buns! Opaka u ycrpanenue| 6 6/611 9 anmapara Juis
pabor TIK-4.2
HEJIOCTaTKOB B 0b6paboTkun
(cobecenoBanue).
TECXHOJOTNYCCKOM OKCIIEPUMCHTAJIbH
nporecce. BIX JaHHBIX;
- CAaMOCTOSITEIIbHOE
u3ydeHue yueOHoOM
¥ HAyIHON
JIUTEPATyPBI.
Uroro no pazaeny 6/611 9

6. MeTompl  TPOU3BOJCTBA
pa3oyBHOM  JKECTKOH  Taphl.
Bunst Opaka u  ycTpaHeHHe
HEJOCTAaTKOB B
TEXHOJIOTMYECKOM IIPOLIECCE.




odopmnenue

OTYETOB I10
1a60paTOPHBIM
paborawm,
HCTIOIb30BaHUE
6.1 MeTo/ipI IPOU3BOICTBA busKo
Pa3ayBHOM KECTKOU Taphbl. 3amura
MaTeMaTH4eCKOTO
Bunsl Opaka u ycrpaneHue 1a00paTOPHBIX [K-4.1,
6 3 4/11 2 anmapara Juis
HE/IOCTATKOB B pabor T1K-4.2
00paboTku
TEXHOJIOTHYECKOM (cobecemoBanue).
9KCIIEPUMEHTAIBH
mporuecce.
BIX JaHHBIX;
- CAaMOCTOSTEIbHOE
H3yueHHe yueOHon
Y Hay4HOU
JUTEPATYPEI.
HWroro no pazneny 3 4/11 2
7. U3roroBieHHE JHCTOBBIX
MOJMMEPHBIX ~ 3arOTOBOK U
KPYITHOT'a0apUTHOM Taphbl.
odopmiieHue
OTYETOB I10
1a60paTOPHBIM
adotam 3amuTa
7.1 Hsrorosnenue p ’
HCIOJIb30BaHHE 71ab0PaTOPHBIX
JIUCTOBBIX  IMOJUMEPHBIX TIK-4.1,
6 3 4 34 (usuko- pabor
3aroTOBOK U T1K-4.2
N MaremMaTH4yeckoro | (cobecenoBaHue).
KPYITHOT'a0apUTHOM Taphl.
anmapara Juis
00paboTku
9KCIIEPUMEHTAIBH
bIX JJAHHBIX;
HWroro no pazngeny 3 4 3,4
Hroro 3a cemectp 32 |32/221 40,4 9K3aMeH
Hrtoro mo aucrumiinge 32 |32/221 40,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenopaBanus aucUUIUIMHBL «[IpOM3BOICTBO MOIMMEPHOM YHAKOBKM
OpUMEHSeTCs  TPAAMLUMOHHAS  HMH(OPMAIMOHHO-KOMMYHHMKAIIMOHHAs  0Opa3oBaTelbHbIC
TEXHOJIOTHH.

Jlekumu mpoxoIAT Kak B MH(GOPMAIIMOHHOH (opme, I71e IMEET MECTO MOCIEI0BATEIbHOE
U3JIOKEHUE MaTepuana B AUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE MPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (hOpMe JEKIMii-Oece bl MiIH IUajora ¢ ayJAUTOPHEH, JTCKIUi
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYIbTALUM, TJE TEOPETUUYECKUIl
MaTepuain 3apaHee BBIJACTCS CTYJEHTaM JJIi CaMOCTOSTEIbHOIO M3Y4YEHMs, AJI MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS TPOXOIUT IO TUITY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[ToMrMO 3TOTO, B JIEKIIUH MOTYT HCIOJB30BAThCS 3JIEMEHTHI MPOOIEMHOTO H3JI0KEHUSI.
[TpoGieMHass JeKIUs HAUYMHAETCS C BOIMPOCOB, C MOCTAHOBKHU IPOOJIEMBbI, KOTOPYIO B XOJ€
U3JI0KEeHUsI MaTepraja HeoOXOIMMO pemuTh. Takas JIKIUs MNpEeACTaBiIsieT COOOW 3aHsTHE,
IpeJoiararoliee WHUIMUPOBAHHOE MPENoJaBaTesieM MPHUBJICUCHUE AYIUTOPHH K PEUICHHUIO
KPYITHOH HAy4YHOH MpOOJIEMBI, PAaCKPHIBAET BO3MOXKHBIE IyTH €€ PEIICHHs, MOKa3bIBaeT
TEOPETUYECKYI0 U MPAKTUYECKYI0 3HAYMMOCTh JOCTHXeHHi. Ha mpoOnemMHON JeKiuu HOBOE
3HAaHUE BBOJUTCS KaK HEM3BECTHOE JUISI CTyAeHTOB. [lomydennas nHpopManus ycBauBaeTcst Kak
JMYHOCTHOE OTKPBITUE €Ille HE U3BECTHOTO sl ceOsl 3HAHUSI.

s peanuzanuy WHOOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
MPOBOASATCS JICKIMU-BU3YaAIU3allUH, B XOA€ KOTOPHIX U3JI0KEHUE TEOPETUYECKOro Marepuana
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKIMOHHBIN MaTepuai 3aKperuisieTcsl B Xoje J1abopaTOpHBIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAMUTCS C PEATbHBIMH XMMHUYECKMMHU BemecTBamu. Ha maGopaTopHBIX
paboTax BBIMONHSIIOTCS TPYNIOBBIE WM WHAUBUAYalIbHBIE 3aJaHHUS O TPONUICHHOW TeMe.
[TpoBenenune nabopaTopHbIX pabOT HEOOXOAUMO MpeNBapATh HMHCTPYKTAKEM IO MpaBUIaM
Oe3omacHoi paboThl B XUMHUYECKOH maboparopur. OCHOBHBIM YCIIOBHEM JIOMYCKa CTYJIEHTOB K
nabopaTopHOM paboTe sBIAETCS WX O00s3aTenbHas TMOJATOTOBKA K HEW C COCTaBICHUEM
TeopeTudeckoro BBeaeHusA. [Ipu mpoBeneHny 1a00paTOPHBIX 3aHSATUHM HCHOJB3YETCS METOJ
KOHTEKCTHOTO OOy4YeHUs, KOTOPbI MO3BOJIIET YCBOUTH MaTepuan IMyTEM BBISBICHHUS CBs3eil
MeX/ly KOHKPETHBIM 3HaHMEM M ero npuMeHenueM. Kpome Toro, nenecooOpa3Ho UCHOIb30BaTh
TEXHOJIOTHIO KOJUIEKTHBHOT'O B3aMOOOyUueHUs (MapHyIo paboTy) TpeX BUIOB: CTaTHUECKas mapa,
JUHAMHUYECcKas 1apa, BapuallMOHHAsl 11apa; COBMEIAs €€ C TEXHOJIOTUEH MOIyJIbHOTO O0yUEHUSI.
BEBIOTHUB 9KCTIEPUMEHT, CTYACHTHI (DOPMYITHPYIOT 0000IIEHHBIE BHIBOJBI IO CEPUU OMBITOB,
WCIIOJIB3YsI IPUEMBI aHAJIOTUH U CPABHEHHSI.

CaMocrosiTenpbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 HaubOonee >(HPEeKTUBHBIX
CPEICTB pa3BUTHUsI MOTPEOHOCTH K Oymymiemy camooOpazoBaHuio. CamocrosiTerbHas paboTa
CTYACHTOB BKJIIOYaeT B cels camble pa3HOOOpa3Hble (OPMBI Y4eOHOM J1eATENbHOCTH:
BBITMIOJTHEHHE JIOMAIIHUX 33/1aHUi, 3aBepIlIeHre 0popMIIeHHs TaOOpaTOPHBIX paboT, MOArOTOBKA
K TPaKTUKyMy, H3y4Ye€HHE OCHOBHOTO U JOMOJHUTEIBHOTO Marepuana Mo ydyeOHUKaM u
ocoOusIM, YTEHUE U MPopaboTKa HAy4YHOU JTUTEpaTyphl B ONOIMOTEKEe, HAaMcaHue pedepaTtoB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBHYMaM, 3a4€Tam, UTOTOBON aTTeCTaIl1H.

CaMmocrosiTenbHasi paboTa CTYIEHTOB JOJDKHA OBbITh HampaBlieHA Ha 3aKperyieHHs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOTO MpernoaaBaTesieM, Ha IpopadOTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEIbHOE M3y4YeHHE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHSATHUSAM, BBIIIOJIHEHUE
JOMAITHUX 33JaHUNA U MOATOTOBKY K PYOSKHOMY U 3aKIIOYHTETLHOMY KOHTpOiro. [lomumo
3TOr0, CTYAEHTHI MPEACTaBISAIOT pPe3yJbTaThl CBOEH CaMOCTOATEIbHOW paboThl B BHIE
IIPE3EHTALAN.

CamocrosiTenpHas paboTa CTYJAEHTOB MO aucuuruinHe «IIpou3BoACTBO mMONMMEpHON
VIIAKOBKW» BKJIIOYACT BBIMOJIHEHUE 3aJaHUIl pPENpOIyKTHBHOTO XapakTepa IO alrOpUTMY,
MPEI0KEHHOMY MTPEToaBaTesIeM.



[Ipu npoBeneHnn pyOeKHOTO U 3aKITIOUUTEIFHOIO KOHTPOJISI OCHOBHBIMH 33Ja4aMHU, CTOSIIIUMHU
nepes IpernojaBaTeseM, SBJSIOTCS: BbISBIECHHE CTENEHU IPaBHIBHOCTH, 00bEMa, TIyOHHBI
3HAaHUM, YMEHMM, HABBIKOB, IOJYYECHHBIX IIPU U3YyYEHUU Kypca HapsAy C BBIIBICHUEM CTCIICHU
CaMOCTOSITEJIBHOCTH B IPUMEHEHHUH II0Jy4YEHHBIX 3HAHUN, YMEHHUI U HABBIKOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXcst
IIpencraBneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas IUTEpaTYypAa:

1. JlutBunen, FO. U. TexHomormueckoe oOOpYyIOBaHME M OCHACTKA IJIA JKCTPY3UU
usnenuii U3 tiactMace | ydeoHoe mocodbue / 0. W. JlutBunen, B. I'. Bypeiaauu, A. II.
[Tonomaper ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 snekrpon. ont. guck (CD-ROM). -
3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1350.pdf&show=dcatalogues/1/1123
802/1350.pdf&view=true  (mara ooOpamenus: 02.02.2022). - MakpooObekr. - Tekct
ANEKTPOHHBIN. - CBefieHus AocTynHbI Takxke Ha CD-ROM.

2. BypeiaauH, B. I'. OCHOBBI TEXHOJIOTUH IPOU3BOJICTBA MOJIMMEPOB © yueOHOe mocobue /
B. I'. Bypeinaun, H. U. Kopmrynosa, O. B. Epmosa ; MI'TVY, [kad. XTVYII]. - Marauroropck,
2011. - 130 c. X WL, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=489.pdf&show=dcatalogues/1/10878
23/489.pdf&view=true  (mara oOpamenus: 02.02.2022). - MakpooosekT. - TekcT
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

0) lonoHuTeEIBHAS TUTEPaATypa:
1. lleppiues, M. A. TexHonorusi nepepabOTKH MOJMMEPOB: U3JENUS U3 MOJTMMEPHBIX

JMCTOB M TIeHOK B 2 4. Yacts 1 : yueGHOe mocobue s By30B / M. A. IllepsiieB. — 2-¢ u3.,
ucnp. u gor. — Mocksa : M3parensctBo FOpaiit, 2019. — 301 ¢. — (VauBepcuteTs Poccun). —
ISBN 978-5-534-04356-3. — Tekcr : anektponnsiii // DBC IOpaiit [caiitr]. — URL:

https://www.biblio-online.ru/bcode/438743 (mata obparenus: 02.02.2022).

2. llepermeB, M. A. TexHonorus nepepabOTKH MOTUMEPOB: WU3JETHS U3 TMOTUMEPHBIX
JIMCTOB W TUIEHOK B 2 4. Yactp 2 | yueOHOoe mocobue mst By30B / M. A. IllepeimieB. — 2-e U3,
ucrp. u non. — Mocksa : UznatensctBo FOpaiit, 2019. — 258 ¢. — (YHuBepcurets Poccun). —
ISBN 978-5-534-04366-2. — Tekcr : osnektponnsiii // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/438784 (mata obparmienus: 02.02.2022).

3. ObopynoBaHue Ui MPOM3BOJCTBA Taphl M yHmakoBku: YdeOHoe mocobue / B.I.
unuackuii. - Mocksa : MHOPA-M; Munck : Hos. 3uanune, 2012. - 624 c.: un.; 60x90 1/16. -
(Beicmiee oOpa3oBaHue). (meperuter) ISBN 978-5-16-005290-8 - URL:
https://new.znanium.com/catalog/product/249578 (mata obpamenus: 02.02.2022). - Tekct :
3JIEKTPOHHBIMN.

4. Teoperudyeckue OCHOBBI M TEXHOJOTHS TepepabOTKU TMJIACTUYECKUX Macc:
VYueouuk/B.I".boptarkoB - 3u3a. - Mocksa : HUL[ UHO®PA-M, 2015. - 480 c.: 60x90 1/16. -
(Beicmee obpazoBanue) (Ilepemnér 7bL[) ISBN 978-5-16-009639-1 - TekcT : 3JIEKTPOHHBIM. -
URL: https://new.znanium.com/catalog/product/450336  (mara o6Gpamienus: 02.02.2022). -
TekcT : 2IEKTPOHHBIN.

5. CriocoObl MoTyueHUs ¥ CBOMCTBA MOJIMMEPOB U COMIOJIUMEPOB : yaeOHOE
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nocobue / X. 5. 'mpesas, JI. A. boapsia, U. A. Bapnamona, H. JI. Kanyruna. - MarHutoropck :
MI'TY, 2014. - 1 saekrpon. ont. auck (CD-ROM). - 3ara. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=912.pdf&show=dcatalogues/1/11188
96/912.pdf&view=true (mara oOpamenus: 02.02.2022). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

6. TexHoNOTHYECKOE 00OPYIOBAaHHE, OCHACTKA M OCHOBBI IIPOCKTUPOBAHUS YITAKOBOUHBIX
npou3BOJCTB: yueOHoe mocobue / BecenoB A. U., BecemoBa U. A. - Mocksa..MTH®PA-M
Wznarensckuii Jlom, 2017. - 262 c.: 60x90 1/16. - (BO) (Ilepemnér 7BII). - ISBN
978-5-16-004406-4. - URL: https://new.znanium.com/catalog/product/558049 (mata
obpamienuns: 02.02.2022). - TeKCT: 2IEKTPOHHBII.

7. TexHUYeCKHE CBOMCTBA IMOJMMEPHBIX MaTepuasioB: yd4eO.-crpas. mocobue / B.K.
Kpeokanosckuii, B.B. bypnos, A.Jl. [lanumaTtuenko, FO.B. Kpsipkanosckas. - CI16.: [Ipodeccus,
2005.-248c. — NSBN 5-93913-093-3. — TekcT : HEOCpeICTBECHHBIH.

8. ITnactuueckue macchl. — ISSN 0544-2901. — TekcT : HemocpeICTBEHHBIN.

9. Tapa u ynakoBka. — ISSN 0868-5568. — TekcT : HemOCpeICTBEHHBIN.

10. Uupyctpus ynakoBku. — ISSN 1560-4632. — TekcT : HEmocpe1CTBEHHBIH.

B) MeToauyeckue ykasaHus:

1. ITonomapes, A.Il. MccnenoBanue moauMepoB METOJOM CHHXPOHHOI'O TEPMHUYECKOTO
aHalIM3a: METOAMYECKHE YKa3aHMs K J1adopaTopHbIM paboTraM 1O  JUCUUIUIMHAM
«TexHomoruueckoe O0OpPyAOBaHHME M OCHACTKA YINAaKOBOYHOIO U  IMOJUIPapUuEcKoro
IIPOU3BOJCTBAY, «XUMHUS U (pu3uka nonumepos», «IIpou3BOACTBO MOIMMEPHOW TaphD» AJs
obyuaronuxcss mo HampaieHuto 29.03.03 ounoit ¢dopmber o0yuenus / A.IlLIloHomapes,
bypeinnun B.I'., E.B.Tapactok; Marauroropckuit roc. rexuudueckuii yH-T um. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2017. — 14 c. — TekcT : Hemocpe1CTBEHHBIH.

2. EpmioBa, O.B. MneHTH(UKAIHS TOJTUMEPHBIX MaTEPUAIOB: METOJANYECKHIE YKA3aHUS K
nabopaTopHoil pabore mno aucuuiuiiHe <«IIpoM3BOACTBO MONMMEPHON YHMAKOBKW»  JUIS
oOyuatonuxcs mo HanpaieHuo 29.03.03 ounoit ¢opmbr o0yuenus / O.B. Epioga,
E.B.Tapacrok; Marauroropckuit roc. rexuudeckui yH-T um. I'. 1. HocoBa. — Maruuroropck :
MI'TY mm. I'. 1. HocoBa, 2017. — 16 ¢. — TekcT : HEOCPEICTBEHHBIA.

3. Tapactok, E.B. /lepopmManinoHHO-IPOYHOCTHBIE CBOWCTBA YIIAKOBOUHBIX MaTepHAJIOB:
METOIMYECKHEe YKa3aHus K JaboparopHblM paboramM 1o jaucuuiuinHaM — «TexHomorus
YIIAaKOBOYHOTO TIPOU3BOACTBa», «lIpom3BOACTBO mOIMMEpPHON ymakoBku», «lIpon3BoacTso
yIakoBKW Ha ocHoBe Oymaruy», «IIpous3BoncTtBo Tapbl M3 KapToHa M ToppOKapTOHAN,
«TexHonorusl UEIUTIOI03HBIX KOMIIO3MIIMOHHBIX MaTepuanoBy», «lIpoms3BoacTBo usgenuit u3
MOJIMMEPHBIX U KOMITO3UIIMOHHBIX MaTepHalioB» IUIsi oOydarormmxcs mo Hanpasiernto 29.03.03
«TexHonorusi NoAUrpapuIeckoro ¥ ynakoBOYHOTO MPOHM3BOACTBA» OYHOH (opMbI 00ydeHHs /
E.B.Tapactok, JI.I''Komnsina, O.B. EpmoBa; MarHuToropckuii roc. TeXHn4eckui yu-T um. ['. U.
HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 26 c. — Tekct : HenmocpeACTBEHHBIH.

4. Pomuonoa, H.M. ®usumko-xuMuyeckue CBOWCTBAa YHNAKOBOYHBIX MaTepUasOB:
METOAMYECKHE yKa3aHMd K J1JabopaTOopHBIM paboTaM MO JUCHMIUIMHE «MarepuaioBeieHUe B
noaurpa@uyeckoM M YMAKOBOYHOM IIPOM3BOJCTBAX» JJsi OOydYarolUXCsl MO HaIpaBIIEHUIO
29.03.03 «TexHosorusi MOTUTpagUUEcCKOro M YMaKOBOYHOTO MPOU3BOJCTBAa» OYHOM (HOPMBI
obyuenus / H.U. Poxnonosa, O.B. Epmosa, JI.B. Uynposa, O.A. Munrypusaa; MarHuToropckui
roc. rexunueckuit yH-T uM. I'. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2019. — 13
c. — Tekcr : HEemoCpeACTBEHHBI.

5. Tapacrok, E.B. Omnpenenenne CTOMKOCTM K IPOKOJIY YHAaKOBOYHBIX MaTe€pHaJIOB:
METOAMYECKHE yKa3aHMs K JaboparopHoil pabore mno aucuuminHaMm «IIpousBonacTso
NOJMMEPHBIX YIIAKOBOUHBIX MaTepuaioB», «MarepuanoBeaeHuey s oO0ydaroIuxcs 110
HanpasieHuio moaroroBku 29.03.03 ounoit popmbl 00yuecHwst /
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E.B.Tapactok, O.B. Epmosa, Myminuna 9.P.; MarHuToropckuii roc. TeXHU4ecKui yH-T um. I'. 1.
Hocoga. — Marautoropck : MI'TY um. I'. K. Hocosa, 2017. — 7 ¢. — TekcT : HEemocpeICTBEHHBI.

6. bomesn, JILA. OOmme TpeOOBaHUS K CTIPYKType H O(QOPMICHHIO KYPCOBBIX
paboT/mpOEKTOB, TBOPUECKUX pabOT, OTYETOB IO MpaKTUKe, pedeparoB MeToauueckue yKazaHus
JUTSL  CaMOCTOSATENbHOUW paboTel oOywaromuxcs 1o HampaieHutro 29.03.03 "TexHonorus
HOJUrpaGUUECKOro M YIakOBOYHOI'O MPOU3BojacTBa" ouHOM (hopmbl 00yuenust /| boassn JLA.,
H.JI. Kanyruna, X.4. I'upeBast; Marauroropckuii roc. rexunueckuii yH-T uM. I'. M. HocoBa. —
Marnautoropck : MI'TY um. I'. K. Hocosa, 2020. — 43 c. — TekcT : HemocpeACTBEHHBIH.

7. Epmosa, O.B. Peonorus mnoimmepoB: METOAMYECKHE YKa3aHUS K J1aOOpaTOPHBIM
paboTam Mo AMCHUIUIMHAM «XUMHS U (QU3UKA MOIUMEPOBY», «DHU3UKO-XUMUYECKUE OCHOBBI
nepepaboTku noaumepoBy», «IIpon3BoACTBO M3AEIUN M3 MOIMMEPHBIX M KOMIIO3UIIMOHHBIX
MaTepuaioB», «lIpou3BOACTBO MOJUMEPHON YHNAKOBKH», «YTHIW3ALUS YIIAKOBOYHBIX U
noJurpagpuuecKux MarepuaioBy, «BropuuHas nepe-paboTKa yHaKOBOYHBIX U IMOJUTPAPUIECKUX
MaTepuaIoB» U «Y THUIU3alKs KOMIO3UIIMOHHBIX YIIAKOBOYHBIX MAaTEPUAIOBy JIJIsl O0yYarouxcs
no nHampasieHnio 29.03.03 «TexHonorus monurpapuueckoro M yrmakoBOYHOTO MPOU3BOACTBAY
ounoit Gopmer obyuenus / O.B. Epmora, JI.I Komsina, E.B.Tapaciok; MarHuToropckuii roc.
texanyeckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocosa, 2020. — 13 ¢c. —
TekcT : HemoCPeICTBEHHBIN.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammuoe o0ecneyenne

HaumenoBanue o

1o Ne norosopa Cpox 1ecTBUS JTUIIEH3UN
MS Office 2007 |, 135 o1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJTHO 0eccpovHO
FAR Manager |cBo601HO 0eCcCpovHO
Bpaysep Yandex|cBo6oaHO 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHass  0a3za  MEPUOJUYECKHUX
n3nanui East View Information Services,
Hamnuonanbuasa
UH(POPMAIIMOHHO-aHATUTHYCCKAsI URL.: https://elibrary.ru/project risc.asp
cucrtemMa — Poccuiickuii MHIEKC Hay4YHOTO
ITouckoBast cucrema Axamemus Google
(Google Scholar)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

Mngopmannonnas cucrema - Emsoe URL: http://window.edu.ru/
OKHO _JIOCTyIa K _MH(OPMAaIMOHHBIM

®denepanibHOE rocy/1apCcTBEHHOE

orouketHoe yupexaenue «Penepansubiii|URL: http://www1.fips.ru/
UHCTUTYT IPOMBIIIIJICHHON

Poccuiickas l'ocynapcTBeHHas

https://www.rsl.ru/ru/4readers/catalogues/

oubamoreka. Karamoru
DNEeKTPOHHBIE  pPECypchl  OMOIMOTEKU
MI'TY nm. .M. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHIe TUCIIMIUINHBI BKITIOYACT:

VueOHble ayqUTOPHM JUIS TPOBEACHUS 3aHATUH JIEKIMOHHOTO THna. OcHameHue:
MynbTUMEIUIHBIE CPEICTBA XPAaHEHHS, IEPEIau U PEICTaBICHUS HHPOPMALIUH.

VYueOHble ayquTOpUHM ISl TPOBEACHUS JaOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
UH/IMBUYAIbHBIX KOHCYJNbTAIlMi, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOH aTTECTallHu.
Ocnamenne: O0opynoBaHHE Ul BBIOJHEHUS JIAOOPAaTOpHBIX paboT, XUMHYECKas IOCyna,
peakTuBbl, Harnsgasie MaTepualibl: TaOIUIIbI, CXEMBbI, TUIAKATHI.

[Tomemnenns i caMOCTOSTENbHOM paboThl oOyuatomuxcs. OcHamenue: [lepconansHblie
kommeoTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M C JOCTYIIOM B BIIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHTETA.

[Tomemenust s XpaHeHUST W NPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
oOopynoBanus. Ocnamenue: Cremiaxu, ceddbl Ul XpaHEHUs y4yeOHOro oOOpyJOBaHUS.
NHcTpyMeHTHI 171 peMOHTa JIA00paTOPHOTO 000PYI0BAHHUS.



IMTPUJIO)KEHUE 1

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosTenpHas paboTa CTYACHTOB NOJpPA3JENACTCS Ha ayIUTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMsl JIaOOpATOPHBIX 3aHATUN, TaK M HA IUIAHOBBIX KOHCYJbTAIMIX, U HA
BHEAYAUTOPHYIO, IPOUCXOISAIILYIO BO BpeMs IIOATOTOBKU CTYICHTAMHU OTYETOB TI0 JJAOOPaTOPHBIM
3aHATUSAM U OATOTOBKHU JOKJIA/I0B.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM

KonTposbHabie Bonmpockl 10 TeMe «IIpou3BoacTBO MATKOI Tapbl. DKCTPY3UsD)

CoNoOA~WNE

OO1me cBeieHUs 0 MPOLEcce IKCTPY3HU.

TexHonoruueckas cxema npolecca NpoU3BOJCTBA PYKaBHON IUICHKU.
Paznuunble ciocoObl 0TBO/IA pyKaBa IPH MOJyYSCHUH IIEHKH.

Coipbe uist nonyuenus wiedok (IIDHIL, JITISHIIL, [I9BIT u np.).

Bx01HO# KOHTPOJIb HOJIMMEPHOT'O ChIPBS.

O6opynoBaHue 3KCTPY3MOHHOM JIMHUU.

Opranuzanys TEXHOJIOTMYECKOT0 IPOLEcca IPOU3BOICTBA PYKaBHOM TUICHKH.
[Tpon3BOACTBO MIOCKUX IJIEHOK U JINCTOB.

Tepmoyca0uHbIE MIICHKH.

10 CTpeTd-TUIeHKH.
11. KoHTpOJIb KauecTBa TOTOBOM MPOIYKIINH.

Konrtpoubnbie Bompocel no teme «Ilomumepnbie mieHkn. KpynHoOTOHHa:KHBIE
MOJIMMepbl, HCIOJIb3yeMble I U3rOTOBJIEHHS TUIEHOK. JleeKThl IUIEHKH M CNOCco0bI HX

YCTPAHEHUS»

LCoNoOARWNE

Knaccugukarus nieHok

[TonusTrnen Huskoi mwiotHoctu (II9HIT)

JluneitnbIit nonudTUIEH HU3KOM mnotHocTH (JITIDHIT)
[TonmmaTriien Bbicokoi miotHocTH (I19BIT)
Cononumepsl 3TUiNieHa ¢ BuHUmamerarom (COB)
[TonuaTriien ouens HU3KOM mioTHOCTH (II90OHIT)
[Tomunponunen (ITIT)

[TonmuBununxnopuz (I1BX)

O011e peKOMeH1alluH 110 U3TOTOBJICHUIO TIICHOK

10 O603HaueHue 0a30BbIX MAaPOK MMOJIMMEPHBIX MaTEPHAIIOB
11. TehekThI MIIEHKH U CTIOCOOBI UX YCTPAaHEHHUS

KonTpoJsbHbie Bonpockl 1o Teme « KoMOMHNPOBaHHBIC 1 MHOTOCJIOHbIC YIIAKOBOYHbIE

©CoNoR~WNE

MaTepuaiabD>

[TpaBuiibHBIN MOA00P KOMIIOHEHTOB MaTepHUaa.

VYcTaHoBIIEHNE IOPSAAKA YEPEIOBAHUS CIIOEB.

OGecneyeHrne MOHOJIUTHOCTH MHOTOCIIOHHOTO MaTepHaia.

Br16op ontumansHOTro mpoliecca moxy4eHus: KOMOMHUPOBAHHOTO MaTepHara.
[TokpbiTHS.

JlamuHupoBaHue.

Coakcrpysus.

Meramm3anus.

[TokpeITHS U3 OKCHIA KPEMHUS.



KoHTpoJsbHbIe BONpockl AJ1s1 ¢1a4u J1adopaTopHOii padoThI 10 TeMe
«JlepopManmoHHbIE CBOMCTBA MOJMMEPOB B Pa3JIMYHbIX (pa30BbIX U (PU3NYECKUX
cocrosiHusix. OnpenesieHne NPOYHOCTH IJICHOK HA Pa3pbIB)»

@a3zoBble M (PU3MUECKUE COCTOSHHUS NOJIMMEpOB. Pasznuume mnoHsATHd «haza»n u
«arperatHoe cocTossHue». AMop(HbIe U KPUCTAIIIMYECKUE [TOJUMEPBHI.

Bnusiaue cTpoeHus menu M crocoba CHHTE3a MOJIMMEPOB Ha UX CHOCOOHOCTH OBITh
aMOP(HBIM UM KPUCTAJUINYECKUM BEIIECTBOM.

Tpu ¢usnyeckux (penakcariOHHBIX) COCTOSIHUSA aMOpP(HBIX MOIUMEPOB. Temreparypsl
IIEPEXO0I0B: TEMIIEpaTypa CTEKJIIOBAaHUS U TEMIIEpaTypa TEKY4YECTH.

TepMomexaHNYeCKUI METOJT UCCIIEI0BAHUS [TOJIMMEPOB U €0 UCIT0JIb30BAHUE JUISl OLIEHKHU
TeMIIepaTyp Mepexo0B B MOJIUMEPAX U MOJUMEPHBIX Teslax. 3aBUCUMOCTh OT THOKOCTH LEMH U
npuposbl nosuMmepoB. KuHeTnueckuil cerMeHT LEenH, €ro 3aBUCHUMOCTh OT T'MOKOCTH LEenu
noiaumepa. TeMiiepatypsl CTEKJIOBaHUS OJIMMEPOB PA3IUYHBIX Ki1accoB. CriocoObl onpeieneHus
TEMIEPATYpPbl CTEKJIOBAHUS.

BbICOKOAMacTHYECKOE COCTOSIHUE TOJIMMEPOB. TepMOAMHAMHMKA M MOJIEKYJISPHBIN
MEXaHMU3M 3J1aCTUYHOCTHU. Posib SHTpONMY U 3HEPruu Mpoliecca B pa3BUTUH BBICOKOAJIACTUYECKON
nepopmanuu. MneanpHble M peaibHble Kayuyku. [IpuMeHeHue 3akoHa ['yka K 3JacTHYECKUM
nosuMepam. JleopmalioHHbIE KPUBbBIE 3JIACTOMEPOB.

PenakcanyoHHas mnpupona 31acTUYHOCTU. Penakcanus HanpspKeHUS M peraKcaius
negopmanuu. Bpemsi permakcanuu 371acTOMEPOB M €T0 OINpPENEICHUE 1O JAHHBIM pellaKCaluu
HanpspkeHus. BimsHue TeMiepaTypsl Ha JOCTHKEHHME PAaBHOBECHS B PEJIAKCALlMOHHBIX
nporeccax. [WcTepe3rcHble SBICHHUS TPU Pa3sBUTHH JedOopMaluy >SIacTOMEpOB. BrmsiHue
4acTOTHl MPWJIOKEHHOTO HANpsKEHUS Ha IEepexo]] IMOJUMEpPa U3 BBICOKOIIACTHUECKOTO
COCTOSIHUS B CTE€KJI000pa3Hoe (1 0O6paTHO). [IpuHuun TemnepaTypHO-BpEMEHHON CYNEPIO3UIIH,
€ro 3Ha4eHME JUIs IPEACKa3aHusl CBOMCTB ITOJIMMEPOB.

Crekioo0pasHoe coctosiHMe moiaumepoB. CrexsoBaHue. PenakcalluOHHBIA XapakTep
npouecca. BiusHue ycnoBMH omnpeneneHus Ha BeIMYMHY TemiepaTypbl CTEKJIOBaHUS.
[Tnactuduxanus. BHyTpu- M MeXCTpyKTypHas IiacTU(HUKalus MHOIMMepoB. Temmeparypa
CTEKJIOBAHUS KAaK KPUTEPUH MOPO30CTOMKOCTH KaydyKOB M PE3MH, TEIJIOCTOMKOCTH IUIaCTMACC.
IIpumepsl.

JedopmarimonHele KpuBbIE MOJIMMEpHbIX cTekod. I[Ipumepsl. OOpasoBanue
nieku. BeiHyKI€HHAs 371aCTUYHOCTD [TOJIMMEPHBIX CTEKOJ,
ee MexaHu3M. PenakcanimoHHas npupoia BEIHYKIEHHOHN 2JIaCTUYHOCTH.
Bpems penakcauuu mnonuMepHbIX cTekois. [IpakTudeckoe 3HaueHue SIBICHUS BBIHYKICHHON
IIACTUYHOCTH.

Teuenue xuakocted. YpasHenne HeroToHa. HBIOTOHOBCKOE 1 HEHBFOTOHOBCKHUE TEYEHUS.
Peonornueckas kpuasi. Hanbonbinas 1 HauMeHbIIass HbIOTOHOBCKAs BSI3KOCTh. D (eKTUBHAS
BA3KOCTb. EMHUIIBI U3MEPEHUS BI3KOCTH.

VYpaBHenne OcBanpia ne Buia. 3aBUCHMMOCTh BA3KOCTH OT HPHUPOABI KHIKOCTH, OT
TEMIIepaTypbl. Y paBHEHUE DWPHUHTA.

Bsskorekydee cocrosHuME TOAMMEPOB. TemmneparTypHbI Iuana3oH MPOSBICHUS
BA3KOTEKYYUX XapaKTEPUCTHK MOJUMEPOB. Peosornueckrie KpruBble pacIiaBoB MOJIMMEPOB.

3aBUCHMOCTD BSI3KOCTH PAaCILIaBOB IOJUMEPOB OT UX MOJIEKYJISIPHON Macchl. 3HAUEHUE
MIPOLIECCOB T€UEHHMS ISl POPMOBAHUSI U3/IETHI U3 TOJTUMEPOB.

@u3nYeCKue  COCTOSHUS  KpPUCTAUIMYECKHMX  noauMmepoB.  Kpucrammsyrommuecs
noaumepsl. OCOOEHHOCTH 1e(OpMALIMOHHBIX KPUBBIX IJIEHOK, TOJYYEHHBIX U3 KPUCTAIITMUECKUX
noysmmepoB. IIpumepst.

Mexann3m paspymieHuss noiauMepoB. [IpodHOCTE OIMMEPOB IIPU  MOCTOSHHOM
HaNpsOKCHUH U TpU JeOPMHUPOBAHUU B YCIOBUSAX HApPACTAIOIIEro HAmpsOKeHHs. Pa3pbiBHas
MIPOYHOCTH MOJIUMEPOB. JloaTOoBpeMeHHas MPOYHOCTH (M0JToBeYHOCTD). Teopus npounoctu C. H.
XKypkoBa. Ananu3 ypaBHeHHs JKypKOBa, OLlEHKA BIUSHUS Pa3NUYHBIX (DaKTOPOB (TeMIeparypa,



BEJIMYMHA MPUIIOKEHHOTO HAMPSKEHUs, CTPYKTYpa MOJIMMEpPa) Ha JOJITOBPEMEHHYIO MTPOYHOCTh
MOJINMEPOB.

CrocoObl  MOBBIMIEHUSI TPOYHOCTH MOJUMEPOB. [IOHATHS O KOMITO3WIIMOHHBIX
MOJIMMEPHBIX MaTepuajax; apMUPOBAHHbBIC U HANOJIHEHHbIE MOJTUMEpPHI. [IpuMepsl KOMITIO3UTOB,
IIMPOKO HUCTIOIB3YEMBIX B MPAKTHKE.

TepMomexannyeckue KpuBble (C YKa3aHHEM TemIepaTyp IMepexoJoB) Haubomee
pacnpoctpaHeHHbIx B mpaktuke noiaumepos: [IC, IIBX, IIMMA, 119, IIWb, IIb, a Takxe
cononmumepoB: CKC, CKH u pe3uH Ha HMX OCHOBE; MOJUAMHUIOB, CIOXHBIX M MPOCTHIX
nonmdupos: [13TD, I120.

KonTpoabHbie Bonpockl o Teme «[Ipou3BoaCcTBO KecTKOi Tapbl. JInThe M0 JaBJIeHHEM.
Buabi 6paka u ycrpaHeHHe HeJOCTATKOB B TEXHOJIOTHYECKOM MPoLiecce)

JIuthe mox maBiaeHueM. JlocTomHCTBA METOAA.

TexHomoruueckasi cxema 1 000py1I0BaHKE MpoIecca

MeToIBI JIMTHS 1O, JaBJICHUEM

NHXeKITMOHHBIA METO/T

WNHTpYy3UOHHBIN METOL

HNHXEKIIMOHHO-Ta30BO¢ JINTHE

JIutbeBbie (hOpPMBI

Oco0eHHOCTH JTUTHS MO/ IaBIICHUEM PA3JIMYHBIX TEPMO- U PEAKTOIIACTOB
OcHoBHbBIE BUABI Opaka MpU JTUTHE MOJ JABJIEHUEM U CHOCOOBI MX yCTpPaHEHHS
(HEeIOJIMB, TIEPEITINB, CTHIKOBBIC BRI, B3IYTHsI, KOPOOJICHHUE, PACCIOCHUE U T.]11.)

CoNoOA~WNE

KonTpoJsbHbie Bonpockl o Teme «MeToabl NPOU3BOACTBA Pa3yBHOM KeCTKOM Taphbl.
Buabl Opaka U ycTpaHeHHe HEI0CTATKOB B TEXHOJIOTHYECKOM Ipolecce.

OKCTPY3UOHHBIM METO| pa3ayBHOTO (POPMOBAHUS

JIutheBoii MeTO1 pa3ayBHOTO (POPMOBAHMUS

TexHonornueckas cxema u 000py0BaHHE MTpolecca BbIYBHOTO (POpMOBaHUS
[TonmumepHbIe MaTepuabl, UCTIONIb3yEMBbIE JIJIsl U3TOTOBJICHHUS MOJIBIX U3EIUN
Bo3morkHbIe 1e(eKThl BBIYBHBIX U3JENIUH, IPUYMHBI U CIOCOOBI UX

VYcerpanenus (HemocTaTOyHasi TOJIIUHA, OOJbINAs Pa3sHOTOJIIIMHHOCTH CTEHOK,
«PaKOBHMHBI» HAa TOBEPXHOCTHU U T.1.)

ouhkwndE

Ilepeyennb Tem Ans pedepaToB:

Tematuka paboThl HampaBieHa Ha Oosiee TIyOOKOE 3HAKOMCTBO OOYYArOIIMXCS C
MOJIMMEPHBIMUA ~ MaTepuajaMi, TPUMEHIEMBIMA B KadeCTBE YIAKOBKH U MPOW3BOIUMBIX
NpEANpPUITUSIMU PETHOHA, B KOTOpoM HaxoautTcs BVY3, a takxke ¢ marepuaiamu, HIMPOKO
HCITOJIH3YEMBIMH B OT€UECTBEHHOW MTPOMBIIIJICHHOCTH MMPOU3BOJICTBA TAPhl U YIIAKOBKH.
[TonuaTuiieH U MaTepualbl AJi1 YIAKOBKU U Tapbl HA €r0 OCHOBE.

[TonmumponuieH 1 MaTepuabl 711 YIIAKOBKH M Taphl HA €T0 OCHOBE.
[TonMBUHUIXJIOPUT U MAaTEPHUAIIBI JJI1 YIAKOBKHU U Tapbl HA €r0 OCHOBE.
Jmarerat 1euIr0I036I U MaTEPHAIIBI 1T YIIAKOBKHU U Taphl HA €ro OCHOBE.
[TonusTrnenTepedranaT u MaTepUanbl Uil YIIAKOBKU U Taphbl HA €r0 OCHOBE.
[TonmukapboHaT 1 MaTepHaIIbl AJI YIAKOBKH M Tapbl HA €r0 OCHOBE.

1. Comnonumepsl 3THIIEHA C JPYrUMU BUHUJIBHBIMH MOHOMEpaMHU Jis CO3JaHUs
MaTepHaJIOB JIJISl YITAKOBKH M TaPHI.

8. [Tonuctupon Kak MaTepuas JJisi MPOU3BOACTBA KECTKOW Taphl IJsl Pa3IUYHBIX
oTpacieil (MEIMIIMHBI, AJICKTPOTEXHUYECKONW NPOMBIIUICHHOCTH, H3JEIUN ayauo W BHICO
TEXHUKH U JIp.)

ook ownE



9. MHoOrocnoiiHble OJUMEPHBIE IIJICHKA U MaTepuaibl I YIIAKOBKH U Tapbl HA UX
OCHOBE

10. buopasiaraemblie oauMepHBI€ INIEHKU U MAaTEPHUAIIbI Ul YIIAKOBKYU U Tapbl HA UX
OCHOBE.

[Tpumep 3ananus no reme «llonunponuieH U MaTepuaisl Uil YIIAKOBKU U Tapbl Ha €ro
OCHOBE». MCXOIHBIE NaHHBIE: OXapaKTepU30BaTh CHIPbE M IIOJYYaeMbI IIOJIMMEDP, IIPUBECTU
TEXHOJIOTMYECKYl0 cxeMy mnpousBoacrBa IIII, npemiokuTe TEXHOIOIMYECKYIO JIMHUIO
IIPOU3BOJCTBA  IOJIMIIPOIIMIICHOBOM  IUIEHKH, PAaCCMOTPETh  TEXHOJOTMYECKYIO  JIMHMIO
IPOM3BOJICTBA IOJMIIPONMICHOBBIX MEIIKOB. Bo3MOXHbIE BHAbI Opaka M CIOCOOBI MX
YCTPaHEHHS.



IMPUJIO)KEHUE 2

7. OueHo4YHbBIE CPEACTBA /1JIsl MPOBEAEHHUS MPOMEKYTOUHOI aTTeCTAlIMU

[IpomexxyTouHasi aTTecTalus WMEET [EJIbI0 OINPEICIUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YIBTATOB OOYUCHUS MO KAXKI0H TUCIUTUTHHE (MOYIII0) 32 ONpeAcICHHBIN
nepuo1 00ydeHUsI.

a) Ilnanupyembie pe3yabTaTbl 00y4YeHUsI U OLIEHOYHbIE CPEACTBA I NMPOBeIEHUs
NMPOMEKYTOYHOH aTTeCTALMHU:



Kon WNHpukaTop nocTuxkeHus
OneHouHble CpeCTBA
MHAMKATOpa KOMIIETEHIIUU

[1K-4 Crnocoben pa3pabaTeiBaTh MEPOIPHATHS MO MPEJOTBPALICHUIO BBIMYCKa MNPOAYKIMH, HE COOTBETCTBYIOLICH TpeOOBaHMUAM TEXHUYECKUX
pErJaMeHTOB, CTAaHIAPTOB (TEXHUYECKUX YCIIOBUI), YTBEPKACHHBIM 00pa3iiaM (3TajJloHaM) U TEXHUYECKOUN TOKyMEHTalluu

[1K-4.1 AHanu3upyeT MeToAbl U METOJUKH Bonpocs! /151 NOATOTOBKH K IK3aMeHY:
pelIeH s KOHKpeTHOi1 | 1- [IpuHIMIBI BEIOOpA TEXHOIOTUU NIEPEePabOTKU MOTUMEPHBIX MaTEPHUATIOB B U3ACTUS
NPOM3BOJICTBEHHON  3ajaqd 10 2. TexHonormueckas cxema mporecca MpoU3BOACTBA PYKaBHOW TICHKH.
IpeOTBPAIEHHIO BEIIYCKA 3. Pa3nuunbie criocoObl 0TBOAA pyKaBa Mpy MOTYyUYEHUH TUICHKH.
2|4 Croipbe s nonydenus wieHok (IIOHII, JITISHIIL, TIDBIT u gp.).
TPOAYKIUMH, HE COOTBETCTBYIOIICH | 5 BxomHO# KOHTPOJIb TOJTUMEPHOTO CHIPbSI.
TPEOOBAHMSM TCXHUYCCKUX | 6, OG6opymoBaHKE SIKCTPY3HOHHOW JTHHHUH.
PCTIIaMCHTOB, CTaHIapTOB | 7. OpraHI/I3aHI/I$I TEXHOJIOTMYECKOIo Mmpoiecca mpon3BoACTBa pyKaBHoﬁ IUICHKH.
(TeXHUYECKHX yciouii), | 8. [Tpon3BOACTBO TUIOCKUX TUICHOK M JIUCTOB.
YTBEPIKICHHBIM oGpasuam 9. TexHom0rus MPOU3BOICTBA TEPMOYCATOUHOM MIICHKH.
(sTamonam) - rexamyeckoii | 10- TexHoNOTHS TPOU3BOJICTBA CTPETY-TUICHKH.
JOKyMeHTALIH 11.  Kontponb KauecTBa roTOBO MPOJYKLIH. }
12.  TIpaBunbHBIH 10100P KOMIIOHEHTOB MaTepUaa st IPOU3BOICTBA MHOTOCIIOWHBIX TUICHOK.
13.  VYcraHoBneHue nopsaKa yepeoBaHuUs CIOEB.
14. ObecneyeHre MOHOJIUTHOCTH MHOTOCIIOWHOTO MaTepHalia.
15. BeiOop ontumansHOro nmporiecca noydeHus: KOMOMHUPOBAHHOIO MaTepHara.
16.  TloxperTHs.
17.  JlamuHupOBaHHUE.
18. ConKCTpy3us.
19. Merannu3zanus.
20.  TIOKpBITHS U3 OKCH/IAa KPEMHHUSI.
21. TepmodopmoBanue. OCHOBHBIE TPOLIECCHI, MPOTEKAIOUINE TPU POPMOBAHHH.
22.  IIneBMOBakyyM(pOpMOBaHHE.
23. OpueHTarmoHHas BBITSKKA.
24.  IlpeccoBaHue.




Kon

Nuaukarop qocTuxReHUst

OneHouHble CpeCTBA

UHAMKATOpa KOMIIETEHIINH

25.  JluTheBoe mpeccoBaHHE PEaKTOIIACTOB.
26. [TonyyeHue CIOUCTHIX IIACTUKOB.
27.  llpeccoBaHue€ TEPMOILIACTOB.
28.  TexHornormueckas cxema Mpoliiecca Ipou3BOJICTBA Taphl IUTHEM IO/ JABICHUEM.
29.  Bwuabl Opaka IUThs O[] TABICHUEM.
30.  Texnomnormdeckas cxema mpoiiecca Ipou3BOJICTBA TaAPbl METOJIOM
31.  BwigyBHOTO (hopMOBaHUs. Bunbr Opaka.
32.  Bunsl cBapku nonumepoB. Knaccudukanusa. OCHOBHAs XapaKTEpUCTHKA MPOIIECCOB.
33.  CnocoOsbI momy4eHns KOMITO3UITUOHHBIX MAaTEPUAIIOB.
34. Nnentudukanys MOJTMMEPHBIX IUICHOK (OpPraHOJENTHYSCKUM METOJ, METOJ TOPCHHS)
KonTposns kayecTBa MoJIMMEPHBIX MaTepHAIOB (ONpeieNieHHe IPOYHOCTH Ha Pa3phIB, ONPEACTICHIE
MIPOYHOCTH HA MPOKOI).
35. OcHoBHbI€ BUIbI Opaka IpH JUTHE M0 JaBICHUEM M CIOCOObI UX YCTpaHEHUs (HEI0JIUB,
TIepeNuB, CTHIKOBBIC IIBbI, B3AYTHS, KOPOOJIEHHE, PACCIOCHHE U T.1I.)
36.  Bo3moxsble ne(eKThl BBIAYBHBIX W3JENUH, NPUYMHBI W CHOCOOBI WX YCTpaHEHHS
(HemocTaTovHas TOJIIMHA, OOJIbINAsk PAa3HOTOIIMHHOCTh CTEHOK, «PAaKOBHHBI» HA TOBEPXHOCTH U
T.J.)
37.  JledexTsl IUIEHKU U CIIOCOOBI X YCTpaHEHUs (HEAOCTaTOUHAs MPO3PAYHOCTh, POJIOJIbHBIE
TMIOJIOCHI M PUCKH, IIOCTOPOHHHE BKIIFOUYEHUS, HEPABHOMEPHOE BKJIFOUEHNE KPACHTEINS U T.11.)

I1K-4.2 PazpabarpiBaer man mepornpusituii | 3aganue 1:

Mo  MPEAOTBPAIIECHHUIO
MPOJIYKLIHUHU, HE COOTBETCTBYIOLIECH

BBIITYCKa

TpeOOBaHUSAM TEXHUYECKUX
pETJIaMEeHTOB, CTaHJapTOB
(TEeXHUYECKHUX yCJIOBHUIA),
YTBEP)KICHHBIM obOpasmam
(aTamoHam) " TEXHUYECKON

JOKYMCHTAallUN

Ornpenenure TEXHOJIOTUUECKHUI METOJT IepepadOTKU MOTMMEpPa
Kakue moiaumepsl MOTYT OBITH IepepadOTaHbl STUM METOAOM?
Kaxue Buibl ynakoBKM MOTYT OBITh ITOJTY4€HbI?




Kon
UHMKATOpa

Nuaukarop qocTuxReHUst
KOMIIETEHIINH

OneHouHble CpeCTBA
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3ananue 2:

1.CocraBneHue peKkoMeHIalluii IO YCTPaHEHUIO HEIOCTATKOB B TEXHOJIOTHYECKOM MPOIIECCE:
Jleghexm — MOCTOPOHHUE BKITFOUCHUS

Bosmooichvie npuyunsl — ChIpbe COAECPKUT UHOPOAHBIE BKIIOUSHHS; TPOPHIB CETKH (PUIBTpa
Cnocobvl ycmparenuss — IPOKOHTPOJIMPOBATH KAUECTBO CBHIPhSI M YCJIOBHS XPAHCHUS; 3aMCHUTH
¢bubTp.

3aganuq 3:

1. [IpemIoxKuTe TEXHOJOTHYECKYI0 CXEMY IIOJY4YEHHUS TEPMOYCaJOYHOM IUICHKH JUIA
YIIAKOBKU KPYITHOTA0ApUTHBIX TPY30B.

2. [IpemIoxKUTe TEXHOJOTHYECKYI0 CXEMY MOJYYEHHUS IOJMATUICHOBOM IUIEHKU JJIA

M3TOTOBJICHUS ITAKCTOB.




Kon WNHpukaTop nocTuxkeHus
OneHouHble CpeCTBA
MHIMKATOpa KOMIIETCHIINH
3. [IpemioKuTe TEXHOJIOTUYECKYI0 CXEMY IIOJY4YEHUS IIOJUIIPONMICHOBOU IUICHKU IS
YIaKOBKH XJIOOOYJIOUHBIX U3AETHH.
4. [IpeoKuTh TEXHOIOTUYECKYIO cXxeMy noiydenus [13T-OyTbutok 71 yIIaKOBKU COKOB.
S. IIpennoKuTe TEXHOJOTMYECKYI0 CXEMY IOIY4YEHHS IIOJIMIPONUIICHOBBIX JIMCTOB IS

M3TOTOBJICHUSI KOHTEMHEPOB.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMH, NMOKa3aTeJld W KPUTEPUH
OLICHUBAHUS:

ITpomexyTouHas arrectanus 1o aucuuIUMHE «IIpon3BOICTBO MOIMMEPHOM YNAaKOBKH»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHus, BBIBISIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHUH H
BJIaJICHH, TIPOBOAMTCS B (popMe sK3aMeHa U B (hOpMe BBITIOTHEHHUS M 3alIUTHI KYPCOBOW paOOTHI.

OK3aMeH IO JaHHOM MUCLHMIUIMHE MPOBOJUTCA B YCTHOH (opMe IO 3K3aMEHAI[MOHHBIM
Owiieram, KaXIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKUX BOIIPOCA U OJHO IPAKTUUYECKOE
3aJaHHue.

IToka3zarenn u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLIEHKY «OTJHYHO» (5 6amioB) — 0Oyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET IMPAKTHUYECKUE 3aJaHMs, CBOOOIAHO OIEpUpYyeT
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBIIIEHHON CII0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aroniuiicss 1eMOHCTPUPYET CPEIHHUI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIYCKAKOTCS
HE3HAYUTEIIbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHCHHS IIPH aHATUTHYECKUX OTIEPaIUsX, TEPEHOCE
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIUH.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromIuiicss JEMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOJ€ KOHTPOJBHBIX MEPOINPHUSATUN
JIOTTYCKAIOTCS OIIMOKU, TPOSIBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHWUW, YMEHHH, HaBBIKOB,
06yqa101111/11‘/'1csl HCIIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUSA IIpHU OICPHUPOBAHUMU 3HAHUSAMHU U
YMCHUAMU IIPU UX TCPCHOCE HAa HOBBIC CUTYAIllUH.

— Ha OIIEHKY «HEeY/A0BJIeTBOPUTEJILHOY (2 6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1ad.

— Ha OLEHKY «HeyAOBJIeTBOpPUTeJbHO» (1 Oayn) — oOyuarouiuiicss He MOXKET MOKa3aThb
3HaHHS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHPOpPMAIMM, HE MOXKET II0Ka3aTh
MHTEJJIEKTYyaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/1a4.






