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@DoH/I OLIEHOYHBIX CPEJCTB MO MUCHUILIMHE «MaTepuanaoBeeHUE» MpOorpaMMbl
MOJATOTOBKHU CIEIUAIMCTOB CpeHero 3BeHa 1o cnenuanbHoctu 54.02.01 duzaita (mmo
OTpaciisiM) pa3paboTaH Ha OCHOBE paboyveil IporpaMmMbl JTUCIUILIUHBI



1.0061mme moJoKeHus

®onnx onenounsix cpencts (POC) mnpeaHasHaYeH IS KOHTPOJS M OICHKH
00pa3oBaTeNbHbIX JOCTHXKEHUNU 00YyYarolIuxcsi, OCBOMBIIUX MPOTPAMMY JTUCHUILTAHBI
OI1.01 MarepuanoBeaeHue.

®OC BKIIOYAET OIEHOYHBIE MAaTEPUAIBI IS TPOBEACHHSI TEKYIIETO U UTOTOBOTO
KOHTPOJIA.

®OC pa3zpaboTaH Ha OCHOBaHUHU:
IporpaMMbl MOATOTOBKH CIEMAIIMCTOB CPEJIHEro 3BeHa Mo crnenuanbHoctu 54.02.01
Huzaiin (o otpacisiM) W paboueid mnporpammbl y4yeOHoOM mucuumimHael  OI1.01

MaTepI/IaJIOBCI[eHI/IG.

2.JToka3aTeu OLIEHKH Pe3yJIbTATOB OCBOCHMS JUCHHUILINH, POPMBI 1 METOAbI
KOHTPOJISl U OLIEHKH
B pe3ynprare KOHTpOJISI U OLIEHKHU MO JUCLMIUIMHE OCYIIECTBISECTCS KOMIUIEKCHAS

npoBepka cienyromux ymenuit (Y) u 3Hanuii (3):

Pe3yabTaThl 00yueHusi (0CBOEHHbIE YMEHUS,

OcHoBHbBIE NTOKA3aTeJIH OLEHKH

YCBOCHHBbIE 3HAHHS, IPAKTHYECKUI ONbIT) pe3yJibTaToB
B pe3ynbpTaTe ocBOCHUS AUCIUIUIMHBI OOyJarOuics | -  omnpeaenser  o0nacTb  MPUMEHEHUs
JOJKEH 3HATh: MaTepuasos,
00JIaCTh MPUMEHEHUS] MaTePUAJIOB,; - ornpezenser METO/IbI U3MEPEHUS
Kaiaccughuxayuio U  MApKuposKy  OCHOBHbIX | ITapaMETPOB U CBOMCTB MaTEepPHAJIOB;
Mamepuanos; - onpezaenser TEXHOJIOTMYECKUE,
acmemuyecKue XapaKmepucmuKu Mamepuanos, AKCILTyaTal[MOHHBIE u TUTHUEHUYECKUE

nouamus I'OCT u CHull;

METOJIbl M3MEPEHHs IapaMeTpoB U CBOMCTB
MaTepHaloB;
TEXHOJIOTUYECKHUE, IKCIUTyaTallMOHHBIE U
TUTUEHUYECKHEe TpeOOBaHUSA, MpenbsABIsSEMble K
MaTepHaam;

0COOEHHOCTH MCIIBITAHUSI MAaTEPHUAJIOB

TpeOOBaHUS, MPEABSBIIEMbIC K MaTepHaIaM;
- ucnoavzyem npu paspabomie 3J1eMeHMO8
(maxema) I'OCTor u CHullbi,

- 0COOEHHOCTHU UCTIBITAHUSI MaTepUATIOB

B pe3ynbraTe 0CBOGHUS IUCHUILTUHBI 00yYaroLHiics
TOJDKEH YMETh:

BbIOMpAaTh MaTepHajbl Ha OCHOBE aHallu3a uX
CBOMCTB JJII KOHKPETHOTO NPHUMEHEHMs B JU3aiiH-
MIPOEKTE;

paspabamuleamo dneMenmsl (UIU 00veKm) Ou3auHa
C 8bINOJIHEHUEM MEeXHUYECKUX Yepmedicell

- TpaBWIBHO BBHIOMpAeT MaTepuanbl Ha
OCHOBE aHAJIN3a UX CBOWCTB JIJIsi KOHKPETHOTO
IPUMEHEHUS B AU3alH-TIPOEKTE;

- GbINOJAHAEmM — MeXHUuecKue — uepmedtcu
uzoenusi ¢ paszpabomkou 3iemMeHmos (unu
00vekmos) ouzatina

B pe3ynbpTaTe 0cCBOCHUS AUCITUTUTHHBI 00yJIarOITUnCs
JTOJIKEH MOJIYYUTh MPAKTUYECKUN OIBIT:

IIPUMEHSATH MaTepUalIbl c y4eToOM ux
(hopMOOOPa3yIOIINX CBOUCTB;
BBITIOJIHSTD ATAJIOHHBIE  00pa3Ibl 00BEKTOB

IM3aliHa WM €ro OT/AENBHBIX JJIEMEHTOB B MakeTe,
MarepHae;
BLINOIHAMb MEXHUYECKUe Yepmedtcu U30enus

- BBIMTOJTHSCT ASTAJIOHHBIC 00pa3lbl OOBEKTOB
JU3aiiHa WM €ro OTACIbHBIX JJIEMEHTOB B
MakeTe, MaTepHaje ¢  y4eTOM  HX
(dhopMO0OOPa3YIOIINX CBOKCTB

- BBINIOJIHACT TECXHUYCCKUC YCPTCIKHU HU3ACITHA
(omemeHTOB (00BEKTA) TU3aiiHa




B pamkax mnporpamMMbl y4eOHOW AMCHUILIMHBI OOYyYarolluecs IOJIydaroT
nepBoHavYaNbHBIA TpakTHueckuii ombIT (I10), mpomomkaioT pa3BuBaTh OOIIHE
komriereHuuu (OK), mnpuctynmaroT K OCBOEHHUIO 3JIEMEHTOB MPO¢decCHOHATBHBIX
kommneteHiui (I11K):

Koas I10, Copepxxanue 00X KOMIIETEHIMI U OCBaMBaeMble 3J1eMeHThbI
OK, IIK npodeccHoHAIbHBIX KOMIIETEHIIHI

o MPUMEHSTh MaTepHalIbl C y4eTOM UX (OPMOOOPA3YIOIIUX CBONCTB,;
BBIMOJIHATE 3TAJOHHBIE 00pa3Ibl OOBEKTOB JW3aifHA WM €ro OTJCIIBHBIX JJIEMEHTOB B
MakeTe, MaTepuaie,
8bINOIHAMb MEXHUYECKUE YEPMENCU U30eNUs]

OK1 Bri6upath criocoOsl perienus 3aad nNpodecCHOHaIbHON ASITeIbHOCTH MPUMEHUTENIBHO K
pa3IMYHbIM KOHTEKCTaM

OK 2 Hcnonb30BaTh COBpeMEHHbBIE CPE/ICTBA IMOMCKA, aHAIN3a U UHTEpIpETali HHPOPMAIUH U
MH(POPMAIIMOHHBIE TEXHOJIOTHH [T BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATBHOM e TeIbHOCTH

OKS OcCyiecTBIATh YCTHYIO M NHCbMEHHYHD KOMMYHMKAI[MI0 HA TOCYJapCTBEHHOM S3BIKE
Poccuiickoit @deaeparuu ¢ yaeToM 0COOEHHOCTEH COIMAIbHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 6 [IposiBAATE Tpa’KIAHCKO-NMATPUOTHYECKYIO MO3ULHUI0, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHUE HAa OCHOBE TPAJULMOHHBIX POCCUHCKHUX AYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEW, B
TOM 4YHCJI€ C YYETOM FapMOHHU3ALNUHA MEKHAUUOHAIBHBIX U MEXPEIUTHO3HBIX OTHOILIECHUM,
IIPUMEHSITh CTaHAAPThl aHTUKOPPYILIHOHHOTO [TOBEICHUS

OK 7 ConeiicTBOBaTh COXPAHCHHUIO OKPYXKAIOIIEH CpeIbl, PecypcoCcOEpeKeHHUI0, MPUMEHSTH
3HaHHUA 00 W3MEHEHUU KIuMaTa, MPHUHIMIBI OEepeKIUBOTO MPOU3BOACTBA, 3(PHEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYAIUAX

OK9 [Tonb3oBaTbes npodeccruoHalbHON TOKYMEHTalUed Ha TOCYJapCTBEHHOM M HHOCTPAHHOM
sI3bIKaxX

IIK 2.2 BBINTOTHATE TEXHUYECKUE YEPTEKHU

K 2.3 BbIMONHATE  SKCIEepUMEHTaJ bHbIE 00pa3lbl O0BEKTa Ju3allHA WM €ro OTJENbHbIC
2JIEMEHThl B MaKeTe WM Marepuaje B COOTBETCTBUM C TEXHHYECKUM 3a/laHueM
(omucanuem)

MK 2.4 JIOBOIUTH OMBITHBIE 00PA3Iibl MPOMBILIUIEHHON MPOAYKIIUU JJO COOTBETCTBHS TEXHUYECKOM
JOKYMEHTAI1

IIK 2.5 Pa3zpabatrbiBath 3TanoH (MakeT B MaciiTade) u3ienus

3.Pacnpenesienre TUIOB KOHTPOJIbHBIX 3aJaHUH MO 3JIeMeHTAM 3HAHUH 1
YMEHUM

O1eHKa OCBOCHHMS YMEHHUM W 3HAHUW OCYIIECTBISIETCS C HCIOJIb30BaHUEM
ciaeayrmux ¢GopM M METOJIOB OLEHKH: YCTHBIM OMNpOC, MOATOTOBKA COOOIICHUM
/npe3eHTaluii, COCTaBJeHHE TaOJMIlbl, BBIMOJHEHUE  J1aOOpAaTOPHBIX  padoT,
NPAaKTUYCCKUX 3aaHUH (MAKEeTOB, YSPTEIKEH ), TECTUPOBAHUE, IK3aMEH.



Conepxanue Y 3 J1(0) OK 1 OK 2 OK 5 OK o6 OK7 OK9 K 2.2 K 2.3 K 2.4 K 2.5
y4eOHOro
MaTepuaJa
Tema 1 YcerHbl TECT TECT TECT TECT TECT
BBenenue. u
IIpenmer u OIIpoC,
3a1a4n TeCcT
JUCITUTUTAHBI.
Tema 2. | CoctaBn | YcrHbl Cocra | Cocra | CocraBi CocraBn | Tect TeCcT TeCT
OcHoBHbIE eHue i BJICHU | BIIGHU | CHHE eHHe
CBOIiCTBa TaOIHIBI | OTPOC, e e TaOJIUIIBI TaOJIUIIBI
MaTepHuaoB. Cocras Tabnu | Tabnu | , TeCT , TeCT
JIeHUE IBI, 1B,
TabuI TECT | TecT
bI, TECT
Tema 3. | JJabopar | Ycruel | JIaGopa | Tect TECT TECT TECT TECT TECT TECT
DKCIUTyaTalluoH | OpHas i TOpHAas
HO-TEXHHUYECKHe | paboTa ompoc, | paborta
CBOICTBA TeCT
MaTepUaoB.
Tema 4. | [Ipaktnu | Yeruel | IIpaktu | [Ipakt | Tect TECT TECT IIpaxtn | [IpakTtnu | Tect
DcreTnueckue €cKoe i YECKOE | MYECK YECKOe | eCKoe
XapaKTePUCTUKU | 3aJlaHU€ | OMPOC, | 3aJaHU | O€ 3alaHd | 3aJIaHNe
MaTepHuaoB. TECT e 3a/1aH e TECT
ue,
TECT
Tema 5. YcrHbI TECT TECT TECT TECT TECT TECT
Knaccudukanus "
MaTepHaJIOB. orpoc,
TecT
Tema 6. | Coobme | YcrHBI |, Coo6 | Coob6 | Coolre Coo0rie | mpakTé | MpaKkTU4 | TecT TECT
HpesecHbie Hue/ i NpaKTH | [IeHW | IeHU | Hue/ Hue/ YECKOE | ECKOE
MaTepuabl. TMIPE3CHTA | OIPOC, | yeckoe | ef e/ Tpe3eHTa TIPE3eHTa | 3a/]aHU | 3aIaHHE,
s, TeCcT




npaktud | CooOmy | 3ajaHu | mpe3e | mpese | 1us,TeCT IUsl, TECT | €, TECT | TECT
€CKOC enue/ e HTal | HTAlH
3aJlaHue, | Mpe3eH a a
2 2
Tarus,
MPaKT | TeCT
UYECK
oe
3aj1aH
ue,
TECT
Tema 7. | JJabopar | Ycruer | Ilpaktu | Coo6 | Coo6 | Coobme | YcrH Coo0ie MPaKkTU4 | MPAKTH | MPAKTHYEC
Marepuainel  u3 | opHas u YECKOe | MIEHW | IeHu | Hue/ Bl Hue/ €CKOe 4ecKoe | Koe
TIpUPOSTHOTO pabora | ompoc | spapy | e/ e/ Tpe3eHTa | ompoc npe3eHTa 3a/aHue, | 3aJaHU | 33/aHHE,
KaMHS. Coo0111
exte/ e, mnpe3e | mpese | IUs,TeCT 1K, TECT nmabopat | e, nabopaTtop
IpeseH Jlabopa | HTamum | HTaNU opHast nabopa | Has
tarms, | TOPHas | s, s, pabora, | TopHas | paborta
TecT pabota | TecT | TecT TeCT pabota
TeCT
Tema 8. YCTHBI | MPaKTHU | MPaKT | TECT TEeCT TeCT NPaKTUY | TeCT paKkTU4ecC
Marepuaner  u3 i YECKOE | MYECK ecKoe KOe
CTCKIIAHHBIX M OIPOC, | sananm | oe 3aaHNe 3amaHue
170 TeCT
APYT ’ e 3a1aH TeCT TECT
MHUHEPaTbHBIX
CILITaBOB. ue,
TECT
Tema 9. YCTHBI | IpakTH | TECT TECT TECT TECT MIPAKTU4 | TECT IPaKTU4EeC
Meramnnaeckne i Jeckoe eckoe Koe
MaTCPHATIBL. OmpocC, | 3ananm 3aJjaHNe 3aaHue
TECT,
e TECT




Tema 10. | Coobme | YcrHb Coo6 | Coo6 | Coobme npakr | Coobme | Tect TEeCT TEeCT
Munepanshbie | Hue/ i NPaKTH | MICHW | MIEHU | HUe/ W4ecK | Hue/
BSDKyIUne W | MPE3CHTA | OMPOC | yeckoe | ef e/ Tpe3eHTa oe pe3eHTa
MaTepuaibl Ha | Lus Coob
3aJaHu | mpe3e | mpes3e | Lus,TecT 3agaH | Ius,
UX OCHOBE. exue/
npesen | © HTAlll | HTAIU ue PaKTHY
Tamus, A, A, TECT | €CKOe
TEeCT NpPakT | TeCT 3aJlaHue,
UYECK TEeCT
oe
3aj1aH
ue,
TECT
Tema 11. | Coob1ue , Coo6 Coobme Coo0mie | mpakTH | TECT NPaKTU | MPaKTHYEC
Marepunansr  Ha | Hue/ Coobut | paktu | menn | Coo6 | Hue/ Hue/ 94ecKoe 4ecKoe | Koe
OCHOBC Mpe3eHTa | eHue/ yeckoe | ef IIEHH | Ipe3eHTa npe3eHTa | 3aJaHu 3aaHd | 3aJaHKe
IOJIMMEPOB. st pe3eH
3amaHu | mpese | e/ WS, TECT IUs1, TECT | € TeCT € TeCT | TecT
Tawus,
TecT e HTAlll | mpe3e
s, HTaIH
TecT | 1,

TECT




4.3anaHus 1J151 OLEHKH OCBOEHUS JUCIUIIMHBI
3aganme 1: YCTHBIN ompoc.

IIpoBepsiembie pe3yabTaThbl 00y4eHusi: 3

Leab — packpbiTh CYIIHOCTh M OCOOCHHOCTH H3y4aeMOTO0 TEOPETHUECKOTO
BOIIPOCA.

3agaHme: nepeyeHb TEOPETUYECKUX BOIPOCOB IO 33JaHHBIM TEMAM.

HNHceTpyKIusi: TOATOTOBUTHCS K YCTHOMY OIPOCY I10 33JJaHHBIM TEMaM.

Kpurepuu oueHku:

OueHka «OTJIMYHO» — Ha BOINPOCHl [JaHbl HMCYEPIBIBAIOIINE OTBETHI,
IPOMJUTIOCTPUPOBAHHBIEC HATJISAHBIMU NIPUMEPAMHU TaM, I7I€ 3TO HE00XoauMo. OTBETHI
U3JI0’KEHBI TPAMOTHO, BCE TEPMHUHBI YIOTPEOJIEHBI KOPPEKTHO, BCE MOHATUS PACKPBITHI
BEPHO.

OuneHka «xXopomo» — Ha BONPOCHl JaHbl B LIEJIOM BEpPHbIE OTBETHI, HO C
OTJIEJbHBIMU HETOYHOCTSIMU, HE HOCAIIMMHU NPUHLUIHAIBHOTO Xapakrepa. He Bce
TEPMUHBl yHOTPEOJIEHbl MPABWIBHO, NPUCYTCTBYIOT OTJEIbHBIE HEKOPPEKTHBIE
yTBepkieHHs. OTBETHI HE TPOUJUTFOCTPUPOBAHBI IPUMEPAMU B TOJKHOM Mepe.

OueHka «yI0BJIETBOPUTEJIbHO» — OTBETHI Ha BONIPOCH! HOCAT (hparMeHTapHbIN
XapaKTep, BEPHBIE BHIBOJIbI IEPEMEKAIOTCS C HEBEPHBIMU. Y IIYIIEHBI COAEP/KATEIbHBIE
0JIOKH, HEOOXOAMMBIE [JIsl TOJHOTO pPacKpbITUs TeMbl. OOydarouuics B LEJIOM
OPUEHTHPYETCS B TEME, HO MCHBITHIBAET MPOOJEMBI C PACKPBITUEM KOHKPETHBIX
BOIIPOCOB. Takke OLIEHKa «YyIOBJIETBOPUTEIBHO» CTABUTCS IPU BEPHOM OTBETE HA
OJIMH BOIIPOC U HEYIOBJIETBOPUTEIILHOM OTBETE Ha JIPYTOM.

OneHka «HeyJAOBJIETBOPUTEJbHO» — OTBETHl Ha BOIPOCHI OTCYTCTBYIOT JIHOO
HE COOTBETCTBYIOT COJAEPKAaHUIO BoIpocoB. KirroueBble [Uisi TEeMBl IOHSATHS,
coJieprKallrecs: B BOIIPOCaxX, TPAKTYIOTCS OIIMOOYHO.

Bonpocs AJ151 yCTHOTO ompoca
Tema 1. Brenenue. [Ipenmer u 3aqaun JUCHUIIIIMHBI

1.

2.

HazoBute cBsi3m  MarepuasoB € TEXHOJOTHSMH NPOU3BOACTBA M OSKCIUTyaTalUuen
COOPYKECHUH.
[Tepeuncnure TpaJUILIMOHHBIE U COBPEMEHHBIE MATEPHUAIIBI

Tema 2. OCHOBHBIE CBOKICTBA MAaTE€PUAJIOB:

1.

2.
3.
4

SEO YRR

Ilepeuncnure OCHOBHBIE CBOMCTBA CTPOUTEIBHBIX MATEPHUAIOB.
ITopucrocTe MaTepuana.

3BYKOM30JIMPYIOLINE MATEPHUAIIBI.

TermonpoBoIHOCTL MaTepuania.

Tembl 3, 4. DOKCIuTyaTallMOHHO-TEXHUYECKHUE CBOMCTBA MaTEpUATOB. DCTETUUYECCKUE
XapaKTePUCTUKU MATEPUAJIOB:

1. Yem 00ycioBieHa MPOYHOCTh MaTEPUATIOB?
JlebopMallMOHHBIE CBOMCTBA MaTepHaa.

DCTETUYECKUE XapaKTEPUCTUKU MaTEPHUAJIOB.

HaceplienHocts 1iBeta marepuaia.

Crangaptu3zanus MaTepuaioB.

Onpenenenue noustus ['OCT u CHull.

Tema 5. Knaccudukaiius MatepuaioB:



1. Kputepuu kinaccupukaimm MaTepuaios.
2. OTaenoyHble MaTepuabl.

1.
2.

=

=

Tema 6. /IpeBecHble MaTEpHUAIbI:

Buasl 1peBecHBIX MaTepraoB.

OCHOBHBIE XapaKTEPUCTUKH IPEBECHBIX MATEPUATIOB

Tema 7. Marepuassl U3 OPUPOJHOTO KAMHS

Marepunaibl U3 IPUPOAHOTO KAMHS.

Kepamuueckue maTepuasl.

Tema 8. MaTtepuansl U3 CTEKIIIHHBIX U IPYTUX MUHEPAJIbHBIX PACILIABOB:
Marepuraibl U3 CTEKISHHBIX U IPYTUX MUHEPAIbHBIX PACILIaBOB.

ObnacTi mpuMEHEHHs] MAaTEPUAIIOB U3 CTEKIISIHHBIX U IPYTHMX MUHEPaJIbHBIX PACILIaBOB.
Tema 9. Merannmueckue MaTepualbl:

Buapl MeTaiuimueckux MaTepuaioB

CBoiiCcTBa METAINIMYECKUX MAaTEPUATIOB.

Tema 10. MunepanpHbIe BSOKYIIME U MaTEPUAJIbl HA UX OCHOBE:
MusnepasbHbI€ BSOKYIIME U MaTEpUaibl HA X OCHOBE.

OO6sacTi NpUMEHEHHUs] MUHEPAIbHBIX BSDKYIIMX M MaT€pHAJIOB HA UX OCHOBE

3aganme 2: [loaroroBka coo0IeHUIT/ Ipe3eHTAUIT
IIposepsiembie pe3yabrarsl 00yuenusi: 3, OK 01, OK 02, OK 05, OK 09.

BeicTymuienne ¢ cOOOILIEHMEM/TIPE3EHTAME  SIBISETCS  JAOMOJIHUTEIbHBIM
(camocTOATENBHBIM) BHJIOM paboT il (OpMUPOBAHUS MOBBILIEHHOTO YPOBHS
OCBOCHHMSI KOMIIETEHIMH W MpPEAnojaraeT CamMOCTOSTENbHBIA MOAOOP OOydaromMMcs
TEMBI JIJI1 COOOIIECHNUS/TIPE3CHTAIIMH 10 COTIACOBAHUIO C MperojaBaresieM, JIM00o BHIOOD
U3 TPEIJIOKEHHBIX TeM. BbBICTymieHHe ¢ COOOIIeHUEM/TIPE3EHTAUe  MOXKET
OCYILIECTBISITHCS C NPUMEHEHHWEM WU 0e3 NpUMEHEHus MyjibTuMenua. PermameHt
BBICTYIUIEHUS — 5-7 MHHYT. Kak mpaBuiio, camocrosiTeiabHast padoTa Haja TEMOUM Jaer
XOpOLINE pe3yJIbTaThl M0 3aKPEIIEHUI0 U3YUYEHHOTo marepuania, u 0oiiee riiyookomy
M3YYEHUIO MPOOIIEMBI.

eap BBICTYIUICHHS € COOOLIEHHMEM/NPE3eHTALMENH. PACKPBHITh CYLIHOCTh U
0COOEHHOCTH M3y4aeMOIo TEOPETUYECKOIO BOIIPOCca JIMOO TEMBI.

3ananme: TeMa cooOUIEHUS/TIPE3EHTALIMM MOKET OBITh BbIOpaHa 00ydYaromuMmcs
KaK CaMOCTOSITEJIbHO, TaK M IO PEKOMEHJAIMU MPernojaBaress W3 MNPeIIoKEHHOTO
CITUCKA.

NHcTpyknusi: MOArOTOBBTE COOOIIEHHE/NPE3EHTAMI0 MO TEeMe, BbIOpaHHOMN
CaMOCTOSATENIbHO WM [0 PEKOMEHIALMH MPENOIaBaTENs.

Kpurepuu oueHku:

OneHka «OTJAMYHO» — €ClM OO0ydJaromuiics JOCTaTOYHO MOAPOOHO U
BCEOOBEMIIIONIE PACKpPbUI 3asBJICHHYIO TEMY, MpPOSBHI CaMOCTOATEIbHOCTh B
U3JI0’KEHUU OCHOBHBIX MPOOIIEM.

Onenka «Xopomo» — eciu oOydJarommiicss yactudHo (Ha 75%) packphul
3as1BJICHHYIO TEMY.

O1eHKa «yJI0BJIETBOPUTEIBHO» — eclii oOyuwaromuiics yactuyHo (Ha 50%)
PACKpBLUI 3asIBJICHHYIO TEMY, HE CMOT OTBETUThH Ha HABOASIINE BOIPOCHI.

IIpuMepHas TeMaTHKa COOOICHHS/TIPE3CHTALMMN:



=

Tema 6. /IpeBecHble MaTEpHUAIbI:
JIpeBecHbIE MATEPUAIIBI.
Tema 7. Martepuanbl U3 OIPUPOJHOTO KAMHS:
Marepuaiibl U3 IPUPOAHOTO KAMHS.

KepaMI/ILIGCKI/IG MaTEepHaJIbl.

a) U3/ U3 KEPAMHUKHU CETOIHS
0) KepaMHKa B IPOMBILIUICHHOCTH
B) KEpaMHKa B JJIEKTPOTEXHUKE

') KEpaMHKa B 0OOPOHHON MTPOMBIIUIEHHOCTH
1) KEpaMHKa B CTPOUTEIBCTBE U MEIULIMHE

€) IPUMEHEHHE KEPAMHKH B JPYTUX OTPACIAX
Tema 10. MunepanbHble BSOKYIIME U MAaT€pUAJIbl HA UX OCHOBE!
MuHepanbHbI€ BSLDKYIIME U MaTepUalibl HA UX OCHOBE.
Tema 11. Marepuransl Ha OCHOBE IOJIMMEPOB!
Marepuaiibl Ha OCHOBE ITOJIMMEPOB.

3aganme 3: CocTaBUTH U 3aN0JTHUTH TAOJIMILY.

Tema 2. OcHOBHBIE CBOHICTBA MaTEePHUAJIOB.

3amanue: 3anojgHuTh Ta0auiy «OCHOBHBIE CBOWCTBA MarepuayioBy» IO o0pasily,
JIOTIOJIHUB MaTeprajiaMu 10 CBOEMY BBIOODY.
IIposepsiembie pesyabTarsl 00yuenus: 3, V, OK I, OK2, OK 5, OK 9.
Ne | HaumenoBanu | I'mrpock | Ilopucro | 3Bykous | Temnomnp | Bogonor | Moposo | IlmotHoc
n/n | e MaTepuaia OIMYHOC | CTh OJSIIMSL | OBOJUMO | JIOUICHU | CTOWKOC | Th
Tb CTh € Tb

1 Kupnnu
2 Hepero
3 beron

TBEPABIN
4 beron

STYENCTBINA

5 CrpowuTtenbHas
BaTa

O 0N

10

3ananme 4: [IpakTudeckoe 3a1aHue

Tema 4. IcTeTHYECKHE XaAPAKTEPUCTUKH MATEPHUAJIOB.

3ananue: Ha popmaTe A-4 MOBTOPUTH pa3HOOOpa3HbIE BapUAHTHI Nepefadun (akTypbl,
TEKCTYpHI (He MeHee 5-6).

IIposepsiembie pe3yabTarsl 00yuenusi: V, /10, OK 1, [IK 2.2, [IK 2.3.

Tema 6. /IpeBecHble MaTepuaJIbl.

3amanue: BHIMOTHUTH CXEMATHIECKUN YePTEX TEKCTYp MOPOJI IepeBbeB Ha hopmaTe A-
4 (ue meHee 4-5)

IIpoBepsiembie pe3yabTarsl 00yuenns: /10, [1IK 2.3.



=

Tema 7. MaTepuajbl U3 IPUPOJTHOT0 KAMHA.

3ajaHue: HAAUTE MPUMEPHI UCIIOIb30BaHUs MPUPOJHOTO KaMHS B OTIEJIKE IKCTEpbepa
U MHTEpbepa. 3apUCYWTE TEKCTYPY NPUPOIHBIX KAMHEM.

IIposepsiembie pe3yabratrbl 00yuenusi: /10, [IK2.3, [IK 2.4, [IK 2.5.

Tema 8. MaTepuaJibl U3 CTEKJISIHHBIX M IPYTUX MHUHEPAJbHBIX PacllJIaBOB.
3ajaHue: HAHECTH Ha CTEKJIO PUCYHOK: BHTpax. OmucaTh HCIONB3YEMYIO TEXHHKY
HAHECECHMSL.

Martepuaibl: CTEKIIO WM CTEKIITHHOE U3/IENIHE, KPACKU IO CTEKITY, KUCTH.
IIpoBepsiembie pe3yabtarsl o0yuenusi: /10, OK 1, [IK 2.3, IIK 2.5.

Tema 9. Merajiinyeckue MaTepuaJibl.

3ajgaHue: W3rOTOBUTh W3JEIAUE I HMHTEPhEpa W3 METAUIMYECKUX MAaTEpUATIOB
«/lenexxnoe nepero» B 3D Mozaenu u (wiin) nmaHHoO.

Marepuaibl: TOHKasi METAJNIMYECKas MPOBOJIOKA, MOHEThI, METANIMYECKUE TUIACTUHKH,
JIICIT it ocHOBaHUS TTAHHO, TUIOCKOTYOITbI C TOHKUM HaKOHEUYHUKOM.

IIpoBepsiembie pe3yabrarsl 00yuenus: /10, I[IK 2.3, [IK 2.5.

Tema 11. MaTepuaJjibl Ha OCHOBE IOJIMMEPOB.

3aganue:

BBINOIHATE 3CKN3 CYBEHUPHOTO U3AENHS I MOCIEAYOMEr0 N3rOTOBICHUS.
N3roToBUTH CYyBEHUPHOE U3EIINE U3 TOJIMMEPHOTO TIIACTUINHA.
IIposepsiembie pesyabrarbl 00yuenus: /10, [IK 2.2, [IK 2.4, [IK 2.5.

3aganue 5: TecToBble 3a1aHusI

IIpoBepsiembie pe3yabratrsl 00yuenusi: 3, OK 01, OK 02, OK 05, OK 09, IIK
2.2, 1IK 2.3, [IK 2.4,IIK 2.5.

TecT — COBOKYMHOCTh CTaHIAPTU3UPOBAHHBIX 3aJaHUM, pe3yJIbTaT BBHINOTHEHUS
KOTOPBIX MMO3BOJIAET U3MEPUTH 3HAHUS, HABBIKU U YMEHUS UCTIBITYEMOTO.

Heab TecTOBOro 3agaHUs — KOHTPOJb 3HAHWU OCBOECHUS JIWCLUILIVHBI,
MOJIYYUTh OTBET OT MCIBITYEMOI'0, Ha OCHOBE KOTOPOTO MOXKET OBITh CJEaH BBIBOJ O
€ro 3HAHMSX, TIPEACTABICHUSIX U3 ONPEICIICHHON 00JIaCTH COMlep KaHUs JUCIIUILIUHBI.

Kpurepuu oueHku:

— COOTBETCTBHE OTBETOB 00YJAIONTUXCS KITIOUY TECTa;

O11eHKa «OTIIMYHOY» — €CJIM 00yJaronuiics NpaBUiIbHO BhIMONHKI He MeHee 90%
TECTOBBIX 3aJIaHUI B OTBEJICHHOE BpPEMSI.

Onenka «xopomo» — ecnu oOyuaromuiicss mnpaBwibHO BbimoHUI 70-80%
TECTOBBIX 3aJIaHUI B OTBEJICHHOE BPEMSI.

OrneHKa «yJA0BJAETBOPUTENbHO» — €CIM O00YyJaroUuiCs MPaBUJIBHO BBITTOTHIII
50% TecTOBBIX 3aaHU B OTBEACHHOE BPEMS.

OrneHka «HeyJ10BJIeTBOPUTEIbHO» CTaBUTCS B ciydyae BbImosiHeHUsT MeHee 50%
TECTOBBIX 33/IaHU.



Bpems Boinosinenusi: 30-40 MunHyT.
Tema 1. Beenenne. Ilpeamer u 3a1a4u 1M CHUIIHMHBI.

IIposepsiembie pesyabTarsl 00yuennsi: OK 01, OK 02, OK 05, OK 09, IIK 2.3

1.YT0 OTHOCHTCSI K OCHOBHBLIM BHUAaM TCXHOJIOTMHN KOHCTPYKIOHWOHHBIX MAaTCPHAJIOB.
(BO3MO)KHBI HCCKOJIbKO BApHaHTOB OTBCTa)

A) MeTarypruyeckoe npou3BOJICTBO
b) xpucrammueckas o6paboTka

B) mexanudeckas oOpaboTka

I') repmudeckas o6paboTKa,

2. JlononHUTE OrpeiesieHue TEPMUHY MpeMeTa.
MarepuanoBeieHue - OTBEYAET 32 CBOMCTB MaTepHUaJiOB B 3aBUCUMOCTHU
OT UX COCTaBa, CTPYKTYPHI, CIIOCOOOB 00paOOTKU U YCIOBUN IKCILTyaTaI|H.

3. [Ipu kakoM BHUjE WM3JIOMa B 30HE pa3pylICHUs] XOPOIIO MPOCMATPUBAIOTCS Gopma U
pa3mep 3epeH:

A) IpH1 TPaHCKPUCTAJUIUTHOM

b) nmpu xpynkom

B) npu Bsizkom

I') mpu ycTamocTHOM.

4. Haiinute numHee onpenenenue. [Ipenmerom n3zyuenus Hayku «MarepuanoBeieHUE»
SABJISIFOTCS;

A) Qusnyeckue, XUMHYECKHE, MEXAHUYECKHE M JpyrHe CBOMCTBA pa3IMYHbIX
MaTepuaioB

bB) cBsi3p 3TUX CBOWCTB C NMPUMEHEHHEM MaTepualoB B MAIIMHOCTPOCHUM U JPYTUX
cepax nesaTeIbHOCTH YeI0BeKa

B) u3y4yeHre XMMUYECKOTO COCTaBa MaTEpUaIOB HA MIOHHOM YPOBHE

I') meronpl mosydyenus (pa3pabOTKH) MaTepUaIoB W METObI IIEJIECHANPABIECHHOTO
M3MEHEHHS UX CBOMCTB.

S. JlonosnHuTeE OnpeneneHne 3aaad NpeaIMeTa.
OcHOBHBIC 3a/1auM MATEPHUATIOBEJICHUS - PACKPHITh (PU3UYECKYIO CYIIHOCThH SIBIICHUH,
MPOMCXOSIINX B Marepuanax IpHU HAa HUX Pa3IU4HbIX (HAaKTOPOB B

YCIOBUAX IIPOU3BOACTBA U DKCILTyaTallkH,

6. ['pynmny nedekToB MpenCTaBISIONMX COO0M MCKAKEHMsI, 0XBATHIBAIOIINE 00JIACTH B
paauyce 6 ... 7 Iepruo0B KPUCTAIUTMIECKON PEIICTKN HA3bIBAIOT:

A) MOBEPXHOCTHBIC

b) o0beMHBIC

B) Toueunbie

') nuneitHbIe.

Tema 2. OcHOBHBIE CBOIICTBA MaTEePHAJIOB.



IIpoBepsiembie pe3yabTaThl 00yuenusi: OK 01, OK 02, OK 05, OK 09, IIK 2.2, IIK
23, 11K 2.4

7. YcTaHOBUTE COOTBETCTBHE TCPMHUHOB U OHpCI[GJIE?HHfI.

1.®duznueckue CBOWCTRA. A. OTtpaxaroT CIIOCOOHOCTH
MaTepuaioB B3aUMOJICHCTBOBATh C
JIPYTUMH BEHIECTBAMM.

2. XAMUYECKNE CBOMCTBA. b. XapakrepusyroT = moOBEICHHE
MaTepualioB B Pa3IUYHBIX MOJISIX
(TEIUIOBBIX,  DJIEKTPOMArHUTHBIX,
I'PaBUTAIIMOHHBIX).

3. TexHOMOrMYECKNE CBOMCTBA. B. OtpaxaroT CIIOCOOHOCTD
MaTepraioB CONPOTUBIATHCS
nedopMalii U pa3pylIeHUI0 TO0J
BO3JICHCTBUEM Pa3IM4YHOrO pPojJa
Harpys3ok.

4.MexaHn4yecKkue CBOMCTBa I. OTtpaxaror CIIOCOOHOCTh
MaTepuaioB IMOABEPraTbCia TOMY
WJIM UTHOMY BUJYy 00paOOTKH.

3anumuTte BHIOpaHHbIE OYKBBI MOJ] COOTBETCTBYIOIUMH IUPPAMU
1 2 3 4

8. JlomoHUTE onpeeeHne. DISKTPOIPOBOTHOCTHIO HA3BIBACTCS CIIOCOOHOCTD
MaTrepuaa XopoImio u 6€3 MoTepb Ha BIICICHUE TEIIa IPOBOAUTH MICKTPHUCCKHI TOK.
Xopo1ieit 3IeKTpOrpOBOAHOCTHIO 00J1a1al0T , 0OCOOEHHO Mellb
Y ATFOMUHUM.

9. Kakoe n3 CBOMCTB OTHOCUTCS K MEXaHUYECKMMM CBOMCTBAM Marepualia.
A) TBEpIOCTH

b) ynpyroctb

B) xpynkocTtb

I') moaxomsaT BCe BApHAHTHI OTBETOB

10. YCcTaHOBUTE COOTBETCTBUE TEPMUHOB U ONPEACICHUN MEXAHUYECKUX CBOMCTB
MaTepUaJIOB.
1.TBepaocthb A. Ha3bIBAETCS CBOMCTBO MarepHalia

COIPOTHUBJIATHCS Pa3pyUIEHUIO MO/
JNEUCTBUEM JUHAMUYECKUX HATPY30K.

2.BsizkocTh b. »T0 cmocobHOCTE Marepuana
COTIPOTHUBIISITHCS BHEIPEHUIO B HETO
apyroro, 6osiee TBEpAOro Tejia MO




JEUCTBUEM HArpy3KHu.

3.Yupyrocth B. Ha3bIBACTCS CIIOCOOHOCTD
MaTepUaJIOB U3MEHATH CBOU Pa3Mepbl
u GopMy mom meHWCTBHEM BHENTHUX
CUJI, HE pa3pyIlasch IPU ITOM

4. IInacTUYHOCTh I 370 CBOWCTBO  MaTepuaIoB
BOCCTAHABJIMBATHL CBOU pa3MEphl U
bopmy nociie peKpamieHus

JIENUCTBUS HATPY3KHU.

3anuimurte BHIOpaHHbIE OYKBBI MOJ] COOTBETCTBYIOIUMHU IIUPPAMU

1 2 3 4

11. Mononnute onpeneneHue. TBEpIOCTh — 3TO CIIOCOOHOCTH MaTepuaia
BHEJIPEHUIO B HEro JApyroro, 0ojiee TBEPJOTO Tejia MOJ JCHCTBHUEM

Harpy3kH.

12. Kakume wu3 TNEPEYUCICHHBIX CBOMCTB OTHOCSTCS K OKCIUTyaTallMOHHBIM
(city>keOHBIM) CBOMCTBAM MaTE€pPHUAJIOB.

A) %KapOCTOMKOCTh

b) usznococToitkocTb

B) xpymnkocthb

I') »aponpodHoCTh

Tema 3. DKcmIyaTauMOHHO-TEXHUYECKHE CBOMCTBAa MATEPUAJIOB.

IIpoBepsiembie pe3yiabTarThl 00ydenusi: OK 01, OK 02, OK 09, IIK 2.2, IIK 2.3, IIK
2.4

13.YcraHoBUTE COOTBETCTBHE TEPMHHOB M OIpEIEICHUN OKCIUTyaTallMOHHBIX
CBOMCTB MaTE€pUAJIOB.

1. TemnepaTypa iaBjieHUS. A. Ha3bIBACTCS CIIOCOOHOCTD
MaTepHaia XopoIio u 6e3

NOTEPh  HA  BBIACJICHHE  TeIJa
IIPOBOJUTH  DJIEKTPUYECKUM  TOK.
Xopouen




AJNIEKTPOINPOBOIHOCTRIO  00JIaatoT
METalIbl M X CIJIaBbl, OCOOEHHO
MeIb U aJIFOMUHUN.
2.27eKTpONPOBOAHOCTD. b. »3Tt0 Takas Temmneparypa, mpu
KOTOPOU MeTasll

MEPEXOUT U3 TBEPJIOTO COCTOSHUS B
xuakoe. Yem Hmxke Temmeparypa
TIJIABJICHUS

MeTajljla, TEeM JieT4e MPOTEKaIoT
MPOIIECCHI €ro IUIABJICHUS, CBAPKU U
TEM OHU JICHIEBIIC.

3. TennonpoBOAHOCTG. B. CIIOCOOHOCTD XOpOLIO
HaMarHMYHUBaTHCS

00JaJal0T TOJIBKO 3JKENe30, HUKEIb,
KOOQJIbT U UX CIUIABBI.

4. MaruuTHble CBOMCTBA. I »T0 cnmocoGHOCT, Marepuala
MEPEHOCUTH TEIIOTY OT

0oJiee HarpeThIX YacTeil Tel K MeHee

HarpeThIM. Xopouen
TEIUIOIIPOBOJHOCTBIO
XapaKTEPHU3YIOTCS  METaNInYeCKHe
MaTepHUaJIbl

3anumurte BHIOpaHHbIE OYKBBI 110J] COOTBETCTBYIOIMMHU IU(PpaMu
1 2 3 4

14. Jlononnute onpeaeneHue. Temmeparypa miaBieHUs — 3TO Takas

TeMmreparypa, Npu KOTOPOM MeTajll MEePEeXOJUT U3 TBEPJOTO COCTOSHUS B :
Yem HmKe Temmeparypa IUIABJICHHUS METajlla, TEM JIerde MPOTEKaloT MPOLECChl €ro
IIJIABJICHUS], CBAPKH U TEM OHH JICILIEBIIE.

15.Kakoii rporiecc n3o00pakeH Ha pUCyHKE, IPU CTATUYECKOM HCIIBITAaHUS HA PACTSKCHUE:
c
o,

Qaqa

A) nmuarpaMma pacTsKeHUs
b) rpaduk nsmenenuit

B) xpuBas

I') Touku ucnpITaHUM



16. YcraHOBUTE COOTBETCTBHE TEPMHHOB M OIpPEICICHHA K 3KCIUTyaTallMOHHBIM
(cimy»>keOHBIM) CBOMCTBAM.

1.2KapocToikocTb A. XapaKTepu3yeT CIIOCOOHOCTh
Marepuaia COXpaHsITh

MEXAHUYECKNE CBOMCTBA MPU BBICOKOU
TEMIIEPATYpeE.

2.Kaponpo4HOCTh b. XapaKkTepusyeT CIIOCOOHOCTH
METAJIINYECKOT0 MaTepuaia
CONPOTHUBIIATHCA OKUCIIEHUIO B Fa30BOU
CpeJie MPU BBICOKOW TeMIIEpaType.
3.I3HOCOCTOMKOCTh B. XapaKTEPU3YET CITIOCOOHOCTH
MaTepualia COMPOTUBIATHCS JIEUCTBUIO
SJIEPHOTO O0ITyYEHUSI.

4.PaguaniiOHHAsi CTOMKOCTh [ »o10 cmocoOHOCT, Marepuaia
CONPOTHUBIIATECA ~ PA3pyLICHUIO  €r0
ITOBEPXHOCTHBIX CJIOEB ITPY TPECHUH.

3anummuTe BbIOpaHHbIE OYKBBI M0J1 COOTBETCTBYIOIIUMHU LIU(PpaMu
1 2 3 4

17.0Onpenenute TEPMUH 110 JAHHOMY ONPEIEIICHUIO.
XapakTepu3ylT CKJIOHHOCTh MAaTE€pUaJIOB K B3aUMOJCHCTBUIO C Pa3IU4YHBIMU
BEILIECTBAMH U CBS3aHbl CO CIHOCOOHOCTBIO MAaTEPHAIOB IMPOTUBOCTOSTH BPEAHOMY
JNEUCTBUIO 3THX BemecTB. CIOCOOHOCTh METANIOB M CIUIABOB  CONPOTHBISATHCS
JEUCTBUIO PA3JIMYHBIX arpeCcCUBHBIX CpPEJl Ha3bIBA€TCA KOPPO3HMOHHOM CTOMKOCTHIO, a
aHAJIOrMYHasi CHOCOOHOCTh HEMETAIIIMYECKUX MaTepUanoB —

18. Kaxoii nmpotiecc n300pakeH Ha pUCyHKE, TIPY CTATHYECKOM UCTIBITAHUS Ha PacTsDKEHHUE:

tp

P

A) cxema MCTIBITaHHsI

b) Tpy6a mox HanpspKkeHHEM
B) o6a Bapuanra orBeTa

') HeT mpaBUIIBLHOTO OTBETA



Tema 4. DcTreTHYecKre XapaKTEPUCTHKHA MATEPHAJIOB.
IIposepsiembie pesyabTarhl 00yuenus: OK 01, OK 02, OK 09, IIK 2.3, I1IK 2.4

19. Omnpenenurte MIACTUYECKUE U KAPKACHBIC TEKCTYPHI 110 PUCYHKY.

1.Texcrypa nepena.

2.TekcTypa nucra.

3.TexcTypa paKyuIku.

4.30HTUKH yKpOTIa.

3anuiuTe BhIOpaHHbIE OYKBBI 110 COOTBETCTBYIOIIUMHU U paMu

1 2 3 4

20. Onpenenure TEPMUH MO JAHHOMY OIPEIEICHHUIO.



— BHU3YAJIbHOC MW TAKTHJIIbHOC OIIMCAHHUC IMOBCPXHOCTH, M XapPaKTCP eé
O6pa6OTKI/I. To ecTb OIIYHICHHA, KOTOPBLIC MOXKCEM OIIMCAaTh KOoraa CMOTpPHUM, HIIN
KacacMCs IOBCPXHOCTH MPEIAMCETA.

21.0mpenenute, BEPHO JIM BhICKa3bIBaHUE.
«IIpu penbedroit OyrpucToii Gpaktype 00bEM MOMEIICHHS BOCTIPUHUMAETCSI MEHBIITNM,
4eM Tpu (QaKType TIaJKOH, TOPU3OHTAIBHBIC PeIbedbl CIIOCOOCTBYET 3PHUTEIHHOMY
COXPaHEHHIO BBICOTHI M YNTHHCHUIO TTOMEIIICHHUS.»
A) BBICKa3bIBaHHE SBIIICTCS BEPHBIM.
b) BICKa3bIBaHNE HE SIBIIIETCS BEPHBIM.
B) BbICKa3bIBaHNE YACTUYIHO BEPHOE.
') HeT mpaBUIILHOTO OTBETA.
22.0npenenute (HakTypy MO PUCYHKY.

1.®akrtypa BOJIBI.

2.MyuibHad TIeHa. b.

3.dakTypa TyMaHa. e

B.

4 Kpyru Ha Boe€.




3anuiuTe BHIOpaHHbIE OYKBBI MOJ] COOTBETCTBYIOIIUMH LIUPPAMU

1 2 3 4

23.0npenenute TEPMUH MO JAHHOMY OIPEICICHHUIO.

— BHU3YaJbHOE U TAKTUJIBHOE CBOMCTBO MOBEPXHOCTH MPEAMETA,
KOTOpO€e nepenaeT UH(OpMaIo 0 BHYTPEHHEN CTPYKTYype MpeiMeTa, ero MarepHuale.
To ecTts Mo B3MISIMYy WIM NPUKOCHOBEHHIO MBI OTpEAeNsieM, Kakoil mepen Hamu
MaTepHall: 1epeBo, MeTajll, CTEKJI0, KUPINUY, OETOH, IIACTHK.

24. Y10 HEe OTHOCHUTCS K BHJIAM MTPUPOIHBIX TEKCTYP.
A) reomeTpuyeckue

b) xapkacHbie

B) nmiactuueckue

') Bu3yasbHbIE.

Tema 5. Knaccupurkanus MmarepuaJjios.

IIposepsiembie pe3yabrarsl 00yuenusi: OK 01, OK 02, OK 09, IIK 2.3, IIK 2.4

25. I/I306pa)KCHHC npeaMeTa Ha IINIOCKOCTH, BbIIIOJIHCHHOC IIO OHpGI[GJ'IéHHBIM
IIpaBWJIaM B HATYPAJIbHYIO BCIIMYUHY UJIN B MaCHITa6C, Ha3bIBACTCA. ..

A) scku3

b) ueptex

B) TexHuueckuii pucyHox

I') cxema.

26. JlononHuTe  OMNpeaeseHHe. Otpenouynsle  Marepuanbl  —  KJace

MaTepHalioB ISl IEKOPATUBHOrO O(OPMIICHHS 3JaHUN U COOPYKEHUU,
3aIIMTBI  MX OT BPEIHOIO BO3JACHUCTBUSA OKPYXKAIOWIEW Cpeabl, YIy4YLIEHUS
TUTMEHNYECKUX U DKCIUTYyaTal[MOHHBIX CBOMCTB.

27. YcTaHOBHTE COOTBETCTBHE I10 BHUJaM OTACIIOYHBIX MAaTCPHaJIOB.

1.060m. A. Marepuan s CO37aHUs
[IEPEropoaOK, IIOTOJIKOB W JAPYIUX
KOHCTPYKIIMI BHYTPU IOMELIECHUN.

2. 'unicokapToH. b. ITlo3Bosisier co3maBarh pas3IUYHbBIC
TEKCTYphl U 3P(HEKTHl HA TTOBEPXHOCTH
CTCH.

3.JlexopaTuBHAs MITyKaTypKa. B. HMcnonb3yrorcss aist OTAEIIKUA CTEH.
MoryTt OBIThH OyMa>KHbIMH,
BUHWJIOBBIMU, TEKCTUJIbHBIMU u

JPYTUMH.




4 HarypalbHblil KAMEHb. I'. MUcnonwp3yeTrcst st OTAECIKU T0JIOB,
cTeH, ¢acagoB 3MaHUH U JOPYrUX
TTOBEPXHOCTEM.

3anummTe BeIOpaHHBIE OYKBBI MOJI COOTBETCTBYIOIIUMHU U(paMu
1 2 3 4

28. Tlporiecc HaHeCEHHsI HA MOBEPXHOCTh 3arOTOBKH KOHTYPOB OYAYIIErO W3ACIUS U
MecT 00pabOTKH Ha3bIBACTCA -....

A) pa3meTka

b) momerka

B) 3ametka

I') ormeTKa.

29. YcraHOBHTE COOTBETCTBHE 1O BHJIaM OTACIOYHBIX MAaTCPHUAJIOB.

1.ITapkeTHas gocka. A. TlpuMeHstOTCA 1711 OTAEIKU CTEH
U TIOTOJKOB B BaHHBIX KOMHAaTax,
KYXHSIX WM JPYyIMX MOMEHICHUSX C
MOBBIIIIEHHON BJIaXXHOCTBIO.

2.I1macTUKOBEIC TTAHEH. b. ManeHbkue KyCOYKM KaMHs,
KEpaMUKH WJIM CTEKJIA, KOTOPbIC
HCTIOJIB3YIOTCA JJIs1 CO3JaHUsSl Y30POB
Y PUCYHKOB Ha CT€HAaX U MoJax.

3.Mo3auka. B. Omun wn3 caMbIX DOMYJISIPHBIX
MaTepuaioB sl OTACIKH CTEH U
M10JIOB B BAHHOW KOMHATE U KyXHE.

4. Kepamnueckas IUIATKA. I. HarypaneHbplii  1epeBsHHBIN
MaTepHual sl OTAEIKH I0JIOB.

3anumuTte BHIOpaHHBIE OYKBBI MOJ] COOTBETCTBYIOIIUMH IIUPPAMH

1 2 3 4

30.lomomauTe ompexaeneHue. [lo Ha3HAYEHUWIO OTACIIOYHBIC MaTEpHaNbl ACIATCS Ha
COOCTBEHHO OT/ACJIOYHBIE, KOHCTPYKIIMOHHO-OTACIOYHbIE U OTHEJIOYHEIE.

Tema 6. /IpeBecHble MaTepHuaJIbl.

IIposepsiembie pe3yabTtaThl 00yuenusi: OK 01, OK 02, OK 07, OK 09, IIK 2.2, IIK
2.3,1IK 2.4, IIK 2.5

31. JlakupoBaHue NEPEBSIHHBIX U3/ICTHI BBIMTOTHSIOT:
A) [T cO3/1aHuUs TEKCTYPBI JPEBECUHBI
b) nepen 06paboTku NUTM(POBATHHOMN MIKYPKOH



B) nepen mokpbITHEM MOPHIIKOM
') nnst nmpumaHus 1EKOPAaTUBHOTO BUA U 3aAIUTHI TOBEPXHOCTHU OT BJIArM U THUCHHUSL.

32. JlonoyiHUTE OMpeeieHue.
[Topoku IpeBeCHHBI — ATO CTPOCHHUS, 1IEJTIOCTHOCTH TKaHEH U JIpyTHe
HEJIOCTAaTKH, CHIKAIOIIUE €€ KAYeCTBO M YXYIIAIOIINE BHEITHUN BUI.

33.YcTaHOBUTE COOTBETCTBHE MTOPOKOB IPEBECUHBI MX HA3BAHUSAM.

1.ITopaxkeHus MIIeCEHBIO U TPUOAMHU.

2. [ToBpexaenus HACEKOMbIMH, | b.
PACTEHUSIMU U NITULIAMH.

3. TpeuHsl.

4. Cyukmn.

I.

3anuiuTe BhIOpaHHbIE OYKBBI 110 COOTBETCTBYIOIIUMH U paMu
1 2 3 4




34. BpImoaHUTE MaKeT B COOTBETCTBUM C TeXHMUYECKUM 3aaanuem: CoznaiTte
KOMITO3MIIMIO TPU MOMOIIM MAaKETHOTO HOXKa M OyMaru W TMEpedyUCIMTE OCHOBHBIE
NPUHIUIBL pabOThl C MAaKETHBIM HOXXOM U Oymaroi. HWcmomnb3yiiTe criemyromue
MaTepuaibl: KOBPUK JJisl pE3KH, MIoTHas Oymara opmarta A4 u A3 (1iBet u (akTypa Ha
BBIOOp CTyJI€HTa), MaKeTHBbIA HOX, KapaHJall, JIaCTUK, JIMHEWKa, LUPKYJb, KICH.
OnummTe Nocnea0BaTeIbHOCTb JEHCTBUM.

35. BeINoJIHUTE MAKET B COOTBETCTBUM C TEXHUUYECKUM 3ajjaHueM: M3roToBbTEe IPOCTOE
T€OMETPUYECKOe Telo — KyO, pasMep 8X8 CM HCHIONB3ysS OCHOBHBIC MPUEMBI
M3TOTOBJICHUSI 00BEeMHBIX (opMm. Mcrmonb3yiiTe ciemyronue MaTtepuaibl: KOBPUK IS
pe3ku, mioTtHas Oymara ¢opmara A4 m A3 (uBer u (akTypa Ha BBEIOOp CTYACHTA),
MAKETHBI HOX, KapaHJall, JIACTUK, JMHEWKA, LUPKYJb, KJIEW, WUHCTPYMEHT JJIs
OuroBku. ONUIIUTE MMOCIIEIOBATECILHOCTD ACHCTBUM.

36. O6mi0BaHHOM Ha3bIBaeTcs (paHepa, KOTOpas:

A) MOKpbITa KpacKou

B) Hapy»xHBIH ITIOH OTHUTH(OBAH

B) umeeT ouH MK JBa HAPY)KHBIX IIITOHA U3 IICHHBIX MTOPO/T
') mokpeiTa MIEHKOW B COYETAHUH C JICKOPATUBHOM OyMaroii.

37. JlomiomHHUTE OMpeIeieHue.

Cyuky 3HAUUTENBHO CHHUKAIOT JPEBECUHBI KaK MaTepHUasia U €€ COPTHOCTD.
B wmecrax mpopactaHuss BETOK YMEHBIIAETCS NPOYHOCTh, TAaK KAK CY4OK HMEET
COOCTBEHHYIO KIIETOYHYIO CTPYKTYpPY, HANPAaBICHHYIO MOJ YIJIOM K OKPY>KAIOUIUM
BOJIOKHAM.

38. YcTaHOBUTE COOTBETCTBHE BUIA TPEIIMH U UX HA3BaHUSI.

1.MeTukoBas TpelHa CepALEBUHBI.

2.01nynHas cepleBUHA.

3. TpemyHbl yCYIIKH.




4. Mopo3Has TpelrHa MOBEPXHOCTH.

3anuimuTe BHIOpaHHbIE OYKBBI 110]] COOTBETCTBYIOIMMHU IU(PpaMu

1 2 3 4

39. BBINOJIHATE MAKET B COOTBETCTBUH C TEXHUYECKUM 3aJlaHueM: M3roToBbTE MPOCTOE
r€OMETPUYECKOE TEI0 — LMWIUHIP, BhICOTAa 16 CM., UCHOJB3YysST OCHOBHBIE MPUEMBI
M3TOTOBJICHUSI 00beMHBIX (opMm. Mcrnonb3yiiTe cleayrome MaTepuaibl: KOBPUK IS
pe3ku, miotHas Oymara gopmara A4 u A3 (uBeT u (pakTypa Ha BBHIOOp CTYyHIEHTA),
MAKETHBI HOX, KapaHJail, JIACTUK, JMHEWKA, LUPKYJb, KJIEW, WUHCTPYMEHT IS
OuroBku. ONMUIIUTE IMOCIICIOBATEILHOCTD ACHCTBUM.

40. BpImojgHuTe MaKeT B COOTBETCTBUM C TEXHMYECKUM 3adaHHeM: M3roroBbTe
IIPOCTOE TEOMETPUUECKOE TEJI0 — MHUpaMHJia, CTOpOHA 8§ ¢M, BbICOTa 16 cM HCIOB3ys
OCHOBHBIE TPHEMBI M3TOTOBJIICHUS O0O0BeMHBIX (opM. MHcmonp3yiTe clemyromue
MaTepualibl: KOBPUK JJIs pe3Ku, moTHas Oymara popmara A4 u A3 (uBet u ¢gakrypa Ha
BBIOOp CTy/AE€HTAa), MaKETHbI HOX, KapaHjAall, JIACTUK, JIMHEHKA, IUPKYJb, KIIEH,
MHCTPYMEHT 711 OMroBKU. OMUIIUTE MOCIEA0BATEILHOCTD JEHCTBUI.

Tema 7. MaTepuabl U3 NPUPOIHOT0 KAMHS.

IIposepsiembie pe3yabTaThl 00yuenusi: OK 01, OK 02, OK 07, OK 09, IIK 2.3, IIK
2.4

41. K ocafouHbIM TOPHBIM MTOPOJIaM OTHOCHT:
A) mpamop

b) nem3a

B) 6azanbT

') u3BEeCTHSKH.

42. Onpepenure, Kako MPUPOJIHBIIA KaMEeHb U300pakKeH Ha PUCYHKE.
A) pyOuH.

b) meb6eHs.

B) mpamop.

I') onuke.
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43. PaccMoTpuTe PpHUCYHOK JAW3alH-TIpoeKTa HHTEepbepa. Ormnpenenure Kakue
MIPUMEHSIIOTCS] MATEPUAJIbl U MIEPEUNCINTE UX CBOWCTBA.

44. Omnpenenute Ha3BaHHE HATYPAIBHOIO MPUPOJHOTO KaMHS IO OINPEACIICHHUIO.
- obnazmaer cpegHell M3HOCOYCTOMYMBOCTHIO. Ero cienyer 6epeub, 4TOOBI
J0JIbIIIE COXPAHATh B NEPBOHAYAIBLHOM BHJE. Takke KaMEHb YCTOMYMB K MHHYCOBBIM
TEMIEpaTypaM M IIeJo4aM, HO TIOJABEP)KEH JAEWCTBHIO KHCHIOThL. OOmagaer
pa3HOOOpPa3HBIMU OTTEHKAMH C HWHTEPECHOM TEKCTYpoil B BHJE MPOKUIIOK, KOTOPbIE
MO3BOJIAIOT CO3/1aTh )KUBOI HEOOBIYHBIN PUCYHOK MPH BBIKJIAbIBAHUU TUIHT.

45. UTo NIe)KUT B OCHOBE KEPAMUUYECKUX U3ETUI?
A) mecok

b) rnmuna

B) niemenT

I') crexo.



46.  PaccMoTpuTe  pHCYHOK  JOHM3aliH-TIpOGKTa  HWHTEphepa.  TeXHHUYECKOe
3ananue(onucanue): Onpeaenure Kakue MPUMEHSIOTCS MaTepUalibl U MEPEUUCIUTE UX
CBOMCTBA.

Tema 8. MaTepna.m,l N3 CTCKIISTHHBIX M APYI'UX MUHEPAJbHBLIX pPaciliyiaBOB.

IIposepsiembie pe3yabTarsl 00ydenusi: OK 01, OK 02, OK 09, IIK 2.2., IIK 2.3, [IK
24,25

47. CooTHecure BH I CTCKJIA C IIOAXOIAIINM VI HCT'O OIIPCACIICHUCM.

1.IlBeTHOE. A. OTtnnuaercs MOBBIIIICHHBIM
0JIeCKOM, CBETONPETOMIICHUEM,
paccerMBaHUEM CBE€Ta C Pa3IUYHBIM
IBETOM U XapaKTEPHBIM «3BOHOMY MPHU
JIETKOM yJape TakK K€ YJeIbHBIM BECOM
B CPABHEHUU C JPYTUMH BUJAMH.

2.Tennoc6eperatomniue. b. MHcnone3yercs B JIEKOPATUBHBIX
nensx, g odopmieHus ¢acajos,
JBEpel, a TaKXe M1 BHYTPEHHEN
oOnuuoBku mnomemieHui. [lpu Bapke
JAHHOTO BHJIa CTEKJIA MCHOJB3YIOT




crnenuaibHble  J100aBKM, 3a  CUET
KOTOPBIX OHO MPUOOPETAET IBET.

3. XpycTanabHoE. B. IIpuMeHsIOTCS B CTEKJIOIIAKETAaX,
WCIIONB3YIOTCS JUIsl COXPAHEHHMS Teruia
B nomenieHnd. Ha Ttakoe crekio
HAHOCUTCA CHEUHUAIBHOE TOKPBITHE,
KOTOPOE€ CIOCOOHO OTpa)kaTh TEIULYIO
HSHEPIruI0 0OpPaTHO B MOMEIICHUE

4.CoJHIIe3alIUTHOE. ' He n1no3Bomger NOMEIICHHUIO
HarpeBaThCsl, OTTAJIKHUBAS  MPSIMBIC
COJIHCYHBIC  JIydd W  TIOTJIOmIas
yIbTpadHoIeT, OHO [I03BOJISIET
CHU3UTh YTOMJISIEMOCTh TIJla3 TIpH
paboTe B MOMEIICHUH.

3anummure BoIOpaHHbIE OYKBBI MI0J1 COOTBETCTBYIOIIUMHU LIU(PpamMu

1 2 3 4

48. OCHOBHOM KOMITOHEHT CHJIMKATHOTO CTeKIa?
A) OKCH]I Kaaus

bB) okcun Hatpus

B) nuokcun kpeMHuS

I') okcu KabIus.

49, Texuudeckoe 3amanue(onucanue): CooTHECUTE METOIBI (DOPMOBAHUS U3ACTIUN C UX
OTIMCAHUEM.

1. BeiTaruBanue. A. Ilpeamonaraer  HMCHOJIB30BAHUE
METATNYECKO (OpMBI, B KOTOPYIO
MO BBICOKHM JaBJICHUEM 3aJIMBaCTCS
paciuiaBieHHbli  marepuan.  [locie
oXJIaXeHus hopMa OTKPBIBACTCS, M U3
HEE BEIHUMAETCSI TOTOBOE U3JICIIHE.

2.JIutse. b. IIpuMeHSOT U1 TTOydYeHUsl CTEKIIA
TOJIMHOU 2-6 MM. Jlenta
BBITSITUBAETCA u3 CTEKJIOMAaCCHI

BpaIIalONUMHUCS BaJUKaMH MAalTUHBI
gyepe3 J0J0UKy (OTHEYMOPHBIN Opyc C
MPOIOJILHOM IPOPE3bI0) Wi
cBOOOHOI MOBEPXHOCTH CTEKIIOMACCHI
(6e31010uHBIH C1IOC00).

3.BeinyBHOE hopMOBaHHE. B. HWcnonwsyercs mns ¢opMoBaHUS
JIMCTOBOTO CTEKJIA.

4 .ITpoxkar. I'.  Tlo3BonsieT co3maBaTh  MOJIBIE
U3JIeTus u3 TEPMOTIACTUYHBIX

marepuanioB. Ilpm Takom cmocobe




IJJACTUK HArpeBaeTCs W BBIIYBaeTCs B
dbopMy C MOMOIIBIO BO3IYIIHOTO WU
ra3zoBoro JIaBJICHUS. Coipbé
pacimdpsieTcss M IpHXKUMAeTcs K
cteHkaMm ¢GopMbl, 00pa3zys TOTOBOE
m3genue. Ilocne  oxmaxiaeHUsT H
OTBEpACBAHUS JI€Tallb BBITAJTKUBACTCS
u3 (opMbI

3anuiuTe BHIOpaHHbIE OYKBHI O] COOTBETCTBYIONIMMH IIMPpaMu

1 2 3 4

50. PaccmotpuTe pHCYHOK [U3ailH-TIpOEKTa WHTEpbepa. TeXHUYECKOe 3aJaHue
(omucanue): Onpenenure Kakue NPUMEHSIOTCS MaTepHalbl U MEPEYUCIUTE UX
CBONCTBA.
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51. OcHOBHOW BHJ CTEKJIa, UCIIOIb3YEMbIA JIsI OCTEKJICHHUS OKOHHBIX M JIBEPHBIX
MPOEMOB, BUTPUH U BHYTPEHHEU OTIICJIKU 30aHUM?

A) apMHPOBaHHOE CTEKJIO.

b) uBetHoe crekio.

B) nuctoBoe crekio.

') GpoHHPOBaHHOE CTEKIIO.



52. Kakoii MeToa popMOBaHUS U3ACIINI U3 CTEKJIa N300pakEH Ha PUCYHKE?

|

S\

AL

OtBeT:

\

53. JlonoyiHUTE OMNpeeeHue.

JlnarHocTuka MHUHEpaJOB 3aHHUMACTCS MHUHEPAIBHOTO COCTaBa
TOPHBIX TTOPO] M Py/I, YCTAHOBJICHHEM MOP(OJIOTHH, COCTaBa U CBONCTB

MHUHEPAJIOB.

54.  PaccMoTpuTe  PHCYHOK  JU3alH-TIPOEKTa  HMHTEpbepa. Texanueckoe
3ananue(onucanue): Onpenenure, KakKue TPUMEHSIOTCS MaTepUaibl U NEPEUNUCIUTE UX
CBONCTBA.

p
.




Tema 9. Mera/uinueckne MaTepuaJbl.

IIpoBepsiembie pe3ysabTaThl 00ydenusi: OK 01, OK 02, OK 09, IIK 2.2, IIK 2.3, IIK
2.4

55. XKenes3o u ero criaBbl IpUHAAIEKAT K TPYIIE METAIIIOB!
A) TyromaBkue

b) uepHbie

B) nuamaruetuku

I') MeTamibl ¢ BEICOKON yACIBHON MPOYHOCTHIO.

56. M3 npeacTaBiIeHHBIX HA PUCYHKE JIEMEHTAPHBIX STYEEK KPUCTALTHIECKUX PEIIECTOK
OTHOCSITCSI K IIPOCTHIM:

A)AuD.

B)BuC

B)AuC.

INBuD.

57. YCTaHOBUTE COOTBETCTBUE 10 XapaKTEPy KOPPOZUNHOTO pa3pyLICHUs

1. CrutonHast paBHOMEpPHas KOPPO3us E s o e e s e

-------
----------

2.CutonHas HEpAaBHOMEpHas
KOPpO3Hs

3.513BeHHas KOppo3us




4. N3buparenbHas KOppo3us RO I T T R TR

I.

3anumuTte BHIOpaHHbIE OYKBBI MOJ] COOTBETCTBYIOIUMHU IUPpPAMU

1 2 3 4

58. Omnpenenure KOOPAMHAIMOHHOE YUCIO KPUCTANIMYECKON PEIIETKH, dJIEMEHTapHas
syelika KOTOPOM MpejcTaBIeHa Ha pUCYHKE.

59. YcranoBuTE COOTBETCTBUS IMponccCa KpucCTtaaln3alun.

A. Kpucrasibl, 3aHBIIHE BECh O0BEM.
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R b. 3apoxkaeHue IIEHTPOB
oy KPUCTAJIM3ALH.
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B. 3apoxxieHre HOBBIX LIEHTPOB U POCT
MPEKHUX.

3anumurte BHIOpaHHbIE OYKBBI MOJ] COOTBETCTBYIOIIUMHU IUPPAMU

1 2 3

60. JlormostHUTE OTpeIeTICHUE.
MexaHn4ecKoe CBOWCTBO, OMPEICINIAIONIee CIOCOOHOCTh METalula COMPOTHBIIATHCS
nedopMaIui | pa3pyieHUo MPY CTATHYECKOM HATrPYKSHHUH — 3TO. ..

Tema 10. MuHepaJdbHbI€e BSLKYIIIHE M MATEPHAIbI HA HX OCHOBE.

IIpoBepsiembie pe3yabTaThl 00yuenusi: OK 01, OK 02, OK 07, OK 09, IIK 2.2, IIK
23,1IK 2.4

61. JlomosiHUTE OTIpeIeTICHHE.

MunepanpHble BSOKYIIUE — 3TO TOPOIIKOOOpa3HbIe BEMISCTBA, KOTOPBIC IPH
pPacTBOPCHUM BOJOW JIAlOT TECTO, CIIOCOOHOE C TEUCHHUEM BpPEMEHU
3aTBEepACBaTh, TO €CTh IIEPEXOIUTh B KAMHEBUTHOE COCTOSTHUE.

62. ITopuctocTh MaTepuaa 3To-

A) cTernieHb 3anoHeHus] 00BEMa TOpaMu

b) crenens 3anonHeHns 00bEMa MyCTOTAMH
B) xonmudecTBO mMop B Marepuaie

I') pasmep mop B Matepuaie.

63. Bogormoriomenue — 3To

A) crmocoOHOCTh MaTepHalia BIUTHIBATh U YICPKUBATH BOIY
B) ciocoOHOCTL MaTepraa OTTaIKUBATH BOASHBIC TaphI

B) cniocoOHOCTH MaTepuana oTiaBaTh BOAY MPHU BBICYIITMBAHUH
I') ciocoOHOCTH MaTepuaa He B3aUMOJICHCTBOBATh C BOJIOM.

64. OraeynopHoCTb 3TO -

A) CcBOWCTBO MaTepuaja MPOTUBOCTOATH JUIMTECILHOMY BO3JACHCTBHIO BBICOKHX
TeMIiepatyp, He 1e(pOpMUPYSICh U HE PACIIIABISISACH

B) cBolicTBO MaTepuasia BBIACPKMBATH BEICOKHE TEMITEPATYPBI IIPU TIOXKape

B) cocobHOCTh MaTepuasna BBICPKUBATH OMPEACIEHHOE KOJIUYECTBO ITUKIIOB PE3KHUX
TETUIOBbIX U3MEHECHUH

I') cBOliCTBO MaTepHasia MPOMyCKaTh OTOHb HACKBO3b €0 TOJIIICHBI.

65. HpI/I IMOJIYYCHHU MUHCPAJIBbHLIX BAXKYIIHMX OCHOBHBIMU ITPOHCCCAMM ABJIAIOTCA:



A) o0xur

b) usmenpuenue

B) 00Hr 1 U3MeNbUYCHUE
') HeT BEpHOTO BapHaHTA.

66. JlomosHuTe ornpeeacHue.

['uncoBble BSOKYIIME MPUMEHSIOT JIJIsi MPOM3BOJICTBA THIICOBOM CyXOW IITYKaTypKH,
MEPErOpOJIOYHBIX IUIUT W MaHENEeH, apXUTEKTYPHBIX, 3BYKOIMOIVIOMAIOMINX U JPYTHUX
W3JICIINN, a TAKKE PAcTBOPOB JUIsl BHYTPEHHUX YaCTEN 31aHUM.

Tema 11. MaTepuaJjibl Ha OCHOBE IOJIMMEPOB.

IIpoBepsiembie pe3ysabTaThl 00ydenusi: OK 01, OK 02, OK 09, IIK 2.2, IIK 2.3, IIK
24,1IIK 2.5

67. JlomosHUTE OTpeecHue.

K (¢usnueckum cBoiicTBaM MOJIMMEPOB OTHOCATCA: OTCYTCTBHE OIpPEACIEHHON
IJIaBJICHUS], HU3Kasl PaCTBOPUMOCTD, BBICOKASI BSI3KOCTh PACTBOPOB IPH
MaJIOM KOHLIEHTPALIMU PACTBOPEHHOTO BEIIECTBA.

68. Texuuueckoe 3agaHue(OMHCAHKUE): YCTAaHOBUTE COOTBETCTBUE W3ICTHN U3
JIacTMacc.

1.KopnycHbie.

2. EmxocTH.




3.Jeranu TpybornpoBoa.

4. Pe3WHKM yTEIIUTEINH.

3anumuTte BHIOpaHHbIE OYKBBI 0] COOTBETCTBYIOIMMHU IU(PpaMu

1 2 3 4

69. OCHOBHBIMH MaTepHajaMH, U3TOTOBJICHHBIMH U3 TToJIuMepoB, HE sBistroTcs:
A) mracTMacchl

b) nmonumpomnuieHs!

B) nonmyperanbl

I') cmona.

70. JlommosHUTE OTpecIcHuE.

[InmacTmacchl - 3TO CIOXXHBIE KOMIIO3WIIMUA Ha MOJINMEPOB, COJIEPKaIUe
pa3MYHbIC HATIOTHUTENIH M A00aBKHU (CTAOMIM3ATOPBI, MIACTU(OUKATOPHI, KPACUTENH),
MPUAAIOIINE TOTUMEpPaM HE0OX0IUMbIe (PU3HKO-XUMHUECKHE CBOMCTBRA.

71. Yro sBiseTcs MaTepHaJiOM Ha OCHOBE IIOJIMMEPOB IS BHYTPEHHEH OTICIIKHU
MMOMEIICHUH:

A) depenuia

b) Bnarocroiikre MO0IIHECs 000H

B) xupnimunas kiagaka

I') creknoBara.

72. Texanueckoe 3amanne: Onpenenure, Ha KAKOM PUCYHKE M300pakeHa MOoJuMepHast
KpOIIIKa.






K14 K TecTOBBIM 3aJaHUAM

Ne 3a1anus BepHblii oTBeT Kpurepuu
1 A;B;T 16 — monHOE MpaBUIIbHOE
COOTBETCTBHE
0 6 — ocTanbpHBIE ClIydan
2 N3YYEHUE 10 — nosmHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTasibHbBIE ClIydau
3 b 16 — nmonHOE TpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTajbHbBIE ClIydau
4 B 10 — nosmHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbHBIE Cy4Yau
5 BO3JIEUCTBUU 16 — monHOe NpPaBUIbLHOE
COOTBETCTBHE
0 0 — ocTanbpHBIC CITyYan
6 b 16 — monmHOE TpaBUIILHOE
COOTBETCTBHE
0 0 — ocTanbpHBIC CITyYan
7 1B5;2A;31';4B 16 — monHOE MpaBWIBHOE
COOTBETCTBHE
0 0 — ocTanbHBIE Cy4Yau
8 METAJUJIbI U UX CIIJIABBI 160 — moysHOE TIPaBHILHOE
COOTBETCTBHE
0 0 — ocTanbHbIE Cy4Yan
9 r 16 — monHOE TpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbpHbBIE ClIydan
10 1b6; 2A; 3I'; 4B 16 — moxHOE TIpaBHIIBHOE
COOTBETCTBHE
0 6 — ocTanbHBIC Cy4Yau
11 COIMPOTUBJIATHCA 10 — nonHOE MpaBUIILHOE
COOTBETCTBHE
0 0 — ocTanbHbIE Cy4Yan
12 A;B;I 16 — moxHOE TIpaBHIIBHOE

COOTBETCTBHUE
0 6 — ocTanbpHbBIE ClIydau




13 1b;2A;31';4B 16 — monHOE MpaBWIBHOE

COOTBETCTBHE

0 6 — ocTanbpHBIC CITydan
14 KUJAKOE 16 — nmonmHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbpHBIC ClIy4an
15 A 10 — nosHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbpHBIE ClIydan
16 1b6;2A;31';4B 16 — moxHOE TpaBHIIBHOE

COOTBETCTBHE

0 6 — ocTanpHBIC CITydan
17 XUMHUYECKOMW CTOMKOCTBIO |16 — moiHoe ImpaBUiIbHOE

COOTBETCTBHE

0 6 — ocTanbHBIE Cy4Yan
18 A 10 — mosHOE TPaBHIILHOE

COOTBETCTBHE

0 6 — ocTanbHBIE CIy4Yau
19 1b;2A;31';4B 16 — moxHOE TpaBHIIBHOE

COOTBETCTBHE

0 6 — ocTasibHbBIE ClIyYau
20 DOAKTYPA 16 — nmosHOE TpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbHbBIE Cllydau
21 A 10 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 0 — ocTanbHBIE CTyYau
22 1b;2A;3I';4B 16 — monHOE MpaBUIBHOE

COOTBETCTBHE

0 0 — ocTanbpHBIC CITyYan
23 TEKCTYPA 16 — mosmHOE TpaBUIILHOE

COOTBETCTBHE

0 6 — ocTanbpHBIC CITyYan
24 r 10 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbHBIE Cy4Yau
25 b 10 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbpHbBIE ClIydan
26 CTPOUTEJIBHBIX 16 — monmHOE TIpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbpHbBIE ClIydan
27 1B;2A;36;4T° 16 — moiHOE MpaBUIBHOE

COOTBETCTBHE

0 0 — ocTanbHbIE Cy4Yau
28 A 10 — nonHOE MpaBUIIBLHOE

COOTBCTCTBUC




0 0 — ocTanbHBIE Cy4Yau

29 1T°; 2A;3b;4B 16 — monHOE MpaBWIBHOE
COOTBETCTBHE
0 6 — ocTanpHBIC CITydan
30 CIIEHUAJIBHBIE 10 — mosHOE TPaBHIILHOE
COOTBETCTBHE
0 6 — ocTanbpHBIC CIIydan
31 r 10 — mosHOE TPaBHIILHOE
COOTBETCTBHE
0 6 — ocTanpHBIC CITydan
32 HAPYUHIEHUE 16 — nmonmHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanpHBIC CITydan
33 1B;2A;36:4I 16 — mosHOE TIpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbHBIE CTy4Yau
34 1. HapucoBaTp 5CKM3 KOMIO3ULINKA HA 10 — nonHOE MpaBUIIBLHOE
oymare popmara A4. COOTBCTCTBHUC
2. ONpEIeIHATD Te SEMEeHTHI, KoTopbie | O 0 — OCTAIbHBIE CITydau
OyIyT BbIpE3aHbl (3aIITPUXOBATH)
3. Ilepenectu 3cKU3 HAa YUCTOBOU
BapHaHT OyMaru M BBIPE3aTh C
MOMOIIHI0 MAKETHOTO HOXa
4. CBepuUTh YepTEX C TOTOBOW pabOTOM.
35 1.IToctpouts uepTexk KyOa Ha Oymare | 10 — moyiHOE IPaBUIBLHOE
pazMepoM 8x8 cM COOTBETCTBHE
2. PasMeTuTh Kiamanel ams ckieiiky | O 0 — OCTaIbHBIE CiTydau
¢buryp
3. Cpenatrb OWUroBKy crubaembIx
AIIEMEHTOB
4. CtepeTh KapaHJAIIHbIE TNHUU
5. Beipesath u ckiieuthb
36 B 16 — monmHOE TpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbHBIC CTy4Yau
37 HOEHHOCTbB 10 — nonHOE MpaBUIIBLHOE
COOTBETCTBHE
0 0 — ocTanbHBIC CTy4Yau
38 1I'; 2A;3b;4B 16 — moxHOE TIpaBHIIBHOE
COOTBETCTBHE
0 6 — ocTanbpHbBIE ClIydau
39 1.ITocTpouts dYepTeXX HUIMHAPA Ha | 10 — MOJTHOE MPaBHIBHOE




Oymare BeICOTOM 16 cM

2. PasMeTuTh KiamaHbl IS CKJIEHKU
duryp

3. Cpnenarp
3JIEMEHTOB

OWTroBKy  CcrubaeMbIx

4. CrepeTb KapaHJalIHbIC JIUHUU
5. Beipe3athb u CKIEUTh

COOTBETCTBHE
0 6 — ocTanbHBIC Cy4Yau

40 1.Iloctpouts uepTexk mnupaMuabl Ha | 106 — MoJHOE MpaBUIIBLHOE
Oymare cropoHa 8 cm, BeicoTa 16 cM COOTBCTCTBHC
2. PasMeTHTh Kiamampl s ckieiky | O O — OCTAIbHBIE CITydau
¢uryp
3. Cpenatp OWroBKy CcrubaembIx
HJIEMEHTOB
4. CtepeTh KapaHIalllHbIC JIUHUN
5. Beipesathb u ckileuThb
41 r 10 — nonHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbHBIE Cy4Yan
42 B 10 — nonHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTajbHbBIE ClIydau
43 1. Kepamuka. CBoicTBa: 10 — mosiHOE TpPaBUIILHOE
BJIarOHENPOHUIIAEMOCTb, COOTBETCTBHE
IIPOYHOCTh, TEPMUYECKAS 0 6 — ocranbHBIC ClTyYan
CTOMKOCTb, SKOJIOTUUHOCTb.
2. Hpesecuna. CBoOWCTBa: MPOYHOCTb,
TBEPAOCTh, JKECTKOCTb,
MU3HOCOCTOMKOCTB, CHIOCOOHOCTH
yIep>KUBaTh MEXaHUYECKHE
KpeTUICHUS
44 MPAMOP 16 — monmHOE TpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbpHBIC CITyYan
45 b 10 — nonHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbHBIC CTy4Yau
46 1. Kepamuxka. CaoiicTBa: | 10 — moJiHOE TIPaBUIILHOE

BJIArOHCIIPOHUIIACMOCTD, ITIPOYHOCTD,

TEpMUYECKas CTOMKOCTD,
3KOJIOTUYHOCTb.

2. llpeBecuna. CBoMCTBa: MPOYHOCTH,
TBEPAOCTB, YKECTKOCTb,

COOTBETCTBUE
0 6 — ocTanbHBIE Cy4Yau




M3HOCOCTOMKOCTb, CIOCOOHOCTH
yIep>KUBATh MEXaHUYECKHE
KPETUICHUSI.
47 1b6;2B;3A;4T° 16 — moxHOE TpaBHIIBHOE
COOTBETCTBHE
0 6 — ocTanbpHBIE ClIydan
48 B 10 — mosHOE TPaBHIILHOE
COOTBETCTBHE
0 6 — ocTanbpHBIE CIIyYan
49 1b;2A;3I';4B 16 — moxHOE TpaBHIIBHOE
COOTBETCTBHE
0 6 — ocTanpHBIC CITydan
50 1. Mos3auka ctexisHHas. CBoiicTBa: | 10 — MOJIHOE TIPaBUIILHOE
JIOJITOBEYHA, KApOCTOHKA, BOJOCTOlKA, | COOTBETCTBUE
MOpO30yCTolurBa 1 yaaponpouna, uto | 0 0 — ocTanbHbIe Ciydan
MO3BOJIIET  WCIIOJB30BaTh €€  IpH
00JIMIIOBKE JIIOOBIX MHTEPHEPOB, KaK
BHYTPH, TaK ¥ CHAPYKH.
2.  IInactux/Axpui. CaoiicTBa:
Xoporias TETUTON3OJISIIIHS,
BJIArOYCTOWYNB.
51 B 16 — nmonHOE TpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbpHBIC CITyYan
52 INPECCOBAHMUE 10 — moysHOE TIPaBHILHOE
COOTBETCTBHE
0 6 — ocTanbHBIE CyYau
53 ONPEAEJIEHUEM 10 — moysHOE TIPaBHILHOE
COOTBETCTBHE
0 0 — ocTanbHbIE Cy4Yan
54 1. Yyryn. CsoiictBa:  mpoueH, | |6 — mogHOe MpaBUIILHOE
JIOJITOBEYEH, BJIAarOyCTONYMB. COOTBETCTBHE
2. Mo3sanka creknsaHas. Cpoiicta: | 0 0 — OCTaNbHBIC CIlydan
JIOJITOBEYHA, KapOCTOMKA,
BOJIOCTOMKA, MOpPO30yCTOWYMBA U
yZIaporpoyHa, 9TO TI03BOJISICT
UCTIONb30BaTh €€ TMpHU  OOJHIIOBKE
JTOO0BIX MHTEPHEPOB, KaK BHYTPH, TaK
U CHApYyXHU.
55 b 10 — nonHOE MpaBUIIBLHOE

COOTBCTCTBUC




0 0 — ocTanbHBIE Cy4Yau

56 A 106 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanpHBIC CITydan
57 11';2A;35;4B 16 — momHOE MpaBUIIbHOE

COOTBETCTBHE

0 6 — ocTanbpHBIC CIIydan
58 K8 10 — mosHOE TPaBHIILHOE

COOTBETCTBHE

0 6 — ocTanpHBIC CITydan
59 1b6;2B;3A 16 — moxHOE TpaBHIIBHOE

COOTBETCTBHE

0 6 — ocTanpHBIC CITydan
60 MNPOYHOCTDb 10 — mosHOE TPaBHILHOE

COOTBETCTBHE

0 6 — ocTanbHBIE CTy4Yau
61 INJIACTUYHOE 10 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTasibHbBIE ClIyYau
62 A 16 — nmosHOE TpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTasibHbBIE ClIyYau
63 A 16 — nmosHOE TpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbHBIE CITyYan
64 A 10 — moiHOE TPaBHILHOE

COOTBETCTBHE

0 0 — ocTanbHbIE Cy4Yau
65 B 16 — monmHOE TpaBUIILHOE

COOTBETCTBHE

0 0 — ocTanbHBIC CITyYan
66 CTPOUTEJIBHBIX 16 — monmHOE TpaBUIILHOE

COOTBETCTBHE

0 6 — ocTanbHBIE Cy4Yau
67 TEMIIEPATYPbBI 10 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 6 — ocTanbHBIE CTy4Yau
68 165;2A;3I';4B 16 — moxHOE TIpaBHIIBHOE

COOTBETCTBHE

0 6 — ocTanbpHbBIE ClIydan
69 r 16 — monmHOE TIpaBUIILHOE

COOTBETCTBHE

0 6 — ocTanbHBIC Cy4Yau
70 OCHOBE 10 — nonHOE MpaBUIIBLHOE

COOTBETCTBHE

0 0 — ocTanbHBIE Cy4Yau
71 b 16 — mosHOE TIPaBUIILHOE




COOTBETCTBHE
0 0 — ocTanbHBIE CTyYau

72 A 16 — nmonmHOE MpaBUIIBLHOE
COOTBETCTBHE
0 6 — ocTanbpHBIC ClIydan

TemaTuka J12a00paTOPHBIX padoT

Tema 3. 3KCHJ’IyaTaI_[HOHHO-TGXHI/I‘IGCKI/IG CBOMCTBA MaTCpUuaIOB.

JlaGopaTopHnasi padora Nel
«OmnpeneneHne OCHOBHBIX CBOMCTB INIMHBI U TJIMHSHOTO ChIPHS
IIpoBepsiembie pe3yabTarsl 00yuenus: YV, [10.

[leas paboTel: M3ydnTh METOMMKY OMNpPEACICHHUS OCHOBHBIX CBOWCTB TJIMHBI U

TJIMHSIHOTO CHIPHS
Xoxa padoTbI

1.MccnenoBanue J00O0KUTOBBIX KEPAMUYECKUX CBOMCTB IIMHBI

IToaroroBka riimHbI

1. IToaroroBKa ChIPhS K UCTIBITAHUIO

Croco6 moAroToBKU U TEpepabOTKU Macc JUIsl TEXHOJOTHYECKUX HCIBITAHUN
oTIpeieNIIeTCs CBOMCTBAMU TJIMH. [ IMHBI CpeHEH TUIACTUYHOCTH U CYTJIMHKH, XOPOIIIO
pa3MoOKarole B BOJAE, TMOCTYNAIOT HAa PYYHYIO COPTHUPOBKY IS OTIEICHUS
KAMEHHUCTBIX BKJIIOYEHUH, KOTOPHIE B 3aBOJICKMX YCIOBHUSAX YAQISIOT W3 CHIPhS Ha
KaMHEBBIICIUTEIBHBIX BalblaX. 3aT€M TJWHBI YBIOKHSIIOT BOJOW 110 (POPMOBOUHOM
BJIAKHOCTH.

BrIcokomIacTHUHbBIC TIMHBI, HA0YXaOIIUe B BOJE M BCICICTBHE ATOTO TPYIHO
pa3MOKaroIye, IpeIBapUTEIHLHO BRICYIITUBAIOT 10 BIAYKHOCTH, IMPHU KOTOPOH BO3MOKHO
X W3MeNbUeHUE. BBICYIIMBaHWE TIPH €CTECTBEHHOW TeMIIepaType C IOCIETYIOITIM
n3MenpueHueM. M3MenpuuTh W mOpocesTh 0€3 ocTarka 4Yepe3 CUTO C JIUaMETPOM
oTBepcTuil 1.2 mm.



2. Onpenenenre GOpMOBOYHON BIAKHOCTU

[Ton GpopMOBOYHOM BIIaKHOCTBIO, MOHUMAIOT KOJIMYECTBO BObI, HEOOXOAUMOE
JUISl IPUJIAHUSL KEPAMUUECKOW Macce WUJIM TJIMHE HOpMaJIbHOM pabodeil KOHCUCTEHIINH,
Opy KOTOPOW TJIMHSHOE TECTO, MPOSIBIISIA IUIACTUYECKHEe M (DOPMOBOUHBIE CBOWCTBA,
coxpansieT 0e3 AedopMaluy NpUIaHHYI0 (GOPMY U MPU pacKaThIBAHUM HE MPUIIUIACT K
pyKaMm M METaJIy.

3. Onpenenenne MIaCTUYHOCTH TIIUHUCTOTO CHIPhS

[11acTUYHOCTHIO TIIUH HA3BIBAIOT CIIOCOOHOCTH TTMHSIHOTO TECTa MOJ] JaBICHUEM
u3MeHsaTh hopmy (medopmupoBarhesi) 0e3 o0pa3oBaHWsI TPEIIMH W Pa3pbIBOB U
COXpaHATh 3Ty (QOopMy IMOcCi€ CHATHA Harpy3ku. [lmacTuunble CBOICTBAa IJIMH
XapaKTEPU3YIOTCS BIAXHOCTBIO W MU3MEHSIOTCA Uil OJHOM M TOW € TJMHBI B
3aBUCHMOCTH OT KOJIM4eCTBA BOABL. [lepexos rmHbI OT OJHOM KOHCUCTEHLIUH K IPYTron
COBEPILAETCA MPU ONPEAECIEHHBIX 3HAYEHUSAX BIAKHOCTU, KOTOPBIE MOJYYHUISIM HA3BaHUE
NPEAENIOB MUIACTUYHOCTH.

Bnaxuocts (% mo macce), mpu KOTOPOH TJMHA MEPEXOJUT U3 IIACTUYHOTO
COCTOSIHMSI B TEKyuee, Ha3bIBA€TCSl BEPXHUM IPEJEIIOM IIacCTUUHOCTH . Brnaxxnocts (%
0 Macce), NMpU KOTOPOW TJMHA NEPEXOIUT U3 IUIACTUYHOTIO COCTOSIHUS B XPYIKOE,
Ha3bIBACTCSI HYPKHUM IIPEJEIIOM IJJACTUYHOCTH WM TPaHULEN pacKaTbIBaHUS .

[Topsinok BBINOJIHEHUST PAOOTHI

bepyT 50 r BBICYIIEHHOM JO BO3AYIIHO-CYXOr0 COCTOSIHHS TJIMHBI, U3MEIbYECHHOMN
B (dapdopoBoil CTyNKe U MPOCESIHHON yepe3 CUTO ¢ auameTpom otBepctus 0,5 M,
MOMEMIAIOT B YallKy, KyJa TMpU HENPEPbIBHOM IEPEMEUIMBAHUUA  JTOOABIISIIOT
JTUCTUJUTUPOBAHHYIO BOAY /10 00pa30BaHUs OJTHOPOIHOTO TecTa (0osiee KUIKOro, YeEM B
HOpPMaJbHOM paboueM COCTOSIHUM).

Onpenenenue Tpou3BOAAT O TE€X MHOp, MOKa He OyAeT NOCTHrHyTa Tpeldyemas
KOHCHUCTEHIIHS MACCBI.

IIpu onpeneneHu HWXKHETO Npeiea IUIACTUYHOCTH MO TPaHULE PACKATHIBAHUS
Maccy, BBIKJIAJbIBaTh Ha TIISHIICBBIA JIUCT OyMaru M BPYYHYIO PACKATHIBAIOT B JKT'YThI
JUaMETPOM OK0JIO 3 MM. Eciii nipH 3TOW TOJIIMHE KI'YT COXPAHSET IJIACTUYHOCTD, €T0
cOOMpPAIOT B KOMOK U BHOBb pacKaTbIBalOT. PackaTeiBaHHE BEIYT JIO TEX MOP, OKA JKIYT
JUAMETPOM OKOJIO 3 MM HE HAYHET JIEJUTHCS MONEPEYHBIMHU TPEIIMHAMH Ha KyCOYKH
mmHou 3.10 MM.

4. Onpenenenrie BO3AYIIHOW yCaaKU TJIMHBI.

Onpenenenue BO3YIIHON yCaJIKU

[Ipy cymike kKepaMHUYeCKMX H3JAeUid HX OOBEM COKpaIllaeTcs B pe3yJibTare
yCaJKHU.

OOpa3zen ruHbl Tochae (POPMUPOBAHUS B3BEIIMBAIOT M 3aMUCHIBAIOT PE3YJIbTaT.
Hanee craBuMm Bce oOpasubl B cymwiabHbIM mkad Ha 20 munyt. Ilocne ucreueHus
BPEMEHHU B3BEILIMBAEM U 3aMKChIBAEM pa3HUILy. Bce pe3ynbTaThl 3aHOCITCS B TETPAb.

Tema 7. Martepuanbl U3 IPUPOTHOTO KaMHSI.

JlabopaTropHnasi pa6ora Ne 2
IIpoBepsiembie pe3yabTarsl 00yuenus: Y, [10, [1K2.3, [1K 2.4, TIK 2.5.

Xoa padoTbi



3apucyiiTe BapuaHT dKcTepbepa U (WIM) UHTEpbepa C MCIOJIb30BAHUEM HATYPAIbHOIO
KaMHsl. 3apUCYWTe TEKCTYPY HUCIOJIb30BAHHOIO KaMHS B BallleM MaKeTe.

JlabopaTtopnasi pa6ora Ne 3 HaTropMOpT C TUIICOBOM Ba30il U ApanupOBKON
IIpoBepsiembie pe3yabTaTrhl 00yuenusi: V, [10.

[ens paboTel: chopMupoOBaTH YMEHHUS 110 PUCOBAHUIO HATIOPMOPTA C TUIICOBOM Ba30H U
IPanupOBKOHU.

3agaum oOyuyeHus:
. HayunTp npumeHATH 3aKOHBI JTMHEWHOW NEPCHEKTHBBI B NOCTPOCHUHM HATIOPMOPTA C
TUIICOBOM BAa30M U APAIIMPOBKOM.
. HayuuTp onpenensate mponopuuu npeIMeToB.

Xox padoTbl
— MMOBTOPEHHUE 3TANIOB PUCOBAHUSI C HATYPHI;
— MMOBTOPEHHE 3aKOHOB JIMHEHHOM MEPCIIEKTUBHI;
— 00BsICHEHHE HOBOTO MaTepuaa.

JlpeBHErpeYeCcKue KEepaMHUYECKUe COCYylbl, B KOTOPBIX XPAHUJIOCH 3E€PHO,
OJIMBKOBOE MAacjio, BUHO M T.J., UMEJIU Pa3HyI0 (OpMY U COOTBETCTBEHHO Ha3BaHWS,
HanpuMep: MeyinKa, kparep, amdopa, Kk, kuad, gexkud, nukcuaa, ckugdoc.

[To3nHee, B mepuoabl MOABEMA UCKYCCTBA, OT JPEBHETPEUYECKUX O0Opas3IoB
MHoOroe 0bu10 yHacnenoBaHo. [IpaBna, Hukorga Oosiee, HU B OJIHOM CTpaHE XyA0KHUKHU
TaKk U HE CMOTJHU CO3/1aTh HUYETO MPEBOCXOASIIETO XYAO0KECTBEHHBIC TOCTUKEHUS
IPEKOB 0 YYBCTBY KPACOTHI U TAPMOHHHU, SICHOCTHU U KUZHEYTBEPKAAIOIIEH CHUJIBI.

B XVI B., ¢ nosiBieHneM Xya0KeCTBEHHbIX akajgeMuil B Mtanuu, rae odyyanu
Oy myImx XYy10’)KHUKOB, Hazpena HEO0OXOIUMOCTh B TUTICOBBIX
OTJIMBKAX CKYJIBITYPHBIX U aQPXUTCKTYPHBIX 00HEMOB, TMPUTOAHBIX JJISI PUCOBAHHS C
HATYpHI.

ITo3mHEe XymOXKEeCTBEHHbIE YYeOHBIC 3aBEACHUS CTalM OPraHU30BLIBATHCS
IMOYTH BO BceX cTpaHax EBpombl, m Oyaymme XyI0KHUKH PHCOBAJIM THUIICOBBIC
KOITMM aHTUYHBIX 00Pa3IIoB.

Cpenn HATYPHBIX MoJIeTen TS pUCOBAaHUS HIAPOKO
HCIIOJB30BAIMCh AHTUYHBIE Ba3bl. PazymMmeeTcsi, Ba3bl 0] AaHTUYHOCTH CO3/]aBAIUCH
JUTSl IGKOPATUBHBIX 1eJIel U3 Pa3IMYHbIX MOPOJI KaMHEH-CaMOILIBETOB, MHOTHE U3 HHUX
MOTOM YKPAaCWJIH My3€H (B DpMHUTaXKe SKCIIOHUPYETCS HECKOIBKO UYJECHBIX 00pa3lioB,
CO3JTaHHBIX PYCCKUMU yMeJbliaMu u3 YPaIbCKUX
caMmo1BeToB). CKyJIbIITOpaM 3aKa3bIBAJIMCh Basbl ISl OOpas3loB HATypbl, 3aT€M HX
pPa3MHOXXaJIM B OTJIMBKAX.

[Ipexne yem NpUCTYNUTh K NOCTPOCHUIO KOHCTPYKLIMH Ba3bl HY>KHO YBUJETH B
HEW COBOKYITHOCTh T€OMETPUYECKHUX TEJ, COCIMHEHHBIX MEXIY COO0OM B pa3IMYHBIX
couertanusx. Kak ™Mbl yxe 3HaeM, jro0as popma coderaer B cebe T€ WIM HHbBIC
reoOMETpUYECKHE Tea.


http://shedevrs.ru/materiali/315-forma.html
http://shedevrs.ru/materiali/322-iskusstvo.html
http://shedevrs.ru/materiali/371-garmoniya.html
http://shedevrs.ru/materiali/262-skulptura.html
http://shedevrs.ru/materiali/320-arhitektura.html
http://shedevrs.ru/materiali/462-antichnoe-iskusstvo.html
http://shedevrs.ru/materiali/462-antichnoe-iskusstvo.html
http://shedevrs.ru/materiali/462-antichnoe-iskusstvo.html
http://shedevrs.ru/materiali/382-dekor.html
http://shedevrs.ru/materiali/262-skulptura.html
http://shedevrs.ru/materiali/315-forma.html

['uncoBasg Ba3a, KaKk ITOKA3aHO Ha PUCYHKE, MMEET B CBOEH OCHOBE TpH
reomerpuyeckue popmel. Ee  OCHOBHass  NOBEPXHOCTb  HMMEET IIApOOOpa3HyIo,
YCEUEHHYIO SIMIEBUIHYIO (DOPMY, HAPABICHHYIO Y3KOU 4acThio BHU3. BepxHwuil pazaen
Ba3bl, TOPJIOBUHA, COCTOUT W3 LMWIMHAPA, KOTOPBIA BIIOCIEACTBUH, NPU YTOYHEHHH,
MPUMET €Jieé 3aMETHYIO0 KOHMYECKYI0 popMy. [loBEpXHOCTh, COENMHAIONIAS TJIaBHYIO
4acTh C HWJIMHAPOM, & TaKXE BEPXHEE M HM)KHEEC OCHOBAaHMS Ba3bl MMEKIOT OJHY
FEOMETPUYECKYIO IPUPOLY — KOHYC C IIUPOKUM OCHOBAHUEM.

KoHcTpykuus Bas3bl COYETACT B cebe TpHU
reoMeTpuyeckre (OpMbl: MapooOpazHyo (SIMIEBUAHYIO), IUIUHAPUUYECKYIO U KOHUYEC
Kyto. Bepxusas  (coemuHstomias) — 4acTb ~ KOpIyca  HpEACTaBiIseT  coOoif
YCEYEHHBIN KOHYC C IIMPOKUM HHKHUM OCHOBAaHMEM, BEPXHEE OCHOBAHHUE KOTOPOIO
HeceT Ha cebe TopioBUHY UMWIMHApa. HuxkHee ocHOBaHuMe Baszbl 10 (opMe U
HAIIPaBJICHUIO aHAJIOTUYHO BepxHEMY. CBOEW yCEYEHHOM MOBEPXHOCTBHKO OHO CITYXKHT
MECTOM KpEIUIEHHs] OCHOBHOTO KOpITyca. BepxHee OCHOBaHME YTOJIIEHHOTO KOJbLA
TaKXe UMeeT POopMy YCEUEHHOT0 KOHYCa U CBOEW BEPLIMHON HAMPABIIEHO BHU3.

Ilocmpoenue koHCmpyKyuu 6a3vl

[IpaBWIBHO  pa3MECTUB  IPEANOJAraeMblii pUCYHOK HA  JIUCTE€, HAMETUTh
IEHTPAIILHYIO OCh Basbl (0Cb 8pawyeHust), 3aTeM HAMETHUTh €€ OCHOBHBIC pa3Mephl —
BBICOTY M LIIMPHUHY KOpIlyca. B prcyHKe upe3BblYaliHO BaKHO OOpAaTUTh BHUMAHHE Ha
MPABWJIBHO U TOYHO B3SIThIE IPONOPIMOHATIbHBIE OTHOILIEHUS, O€3 Yero He MOXET ObITh
BEPHO TIOCTPOCH 000 H300pakaemblii mpeaMeT. [ TOYHOTro BOCIPOM3BEACHUS
yacTer MpeaMeTa CIIENyeT MPEXIE ONPENEIUTh UX OCHOBHBIE pa3mepsl. [IoaTtoMy yxe B
HAYaJIbHOM  CTaJuu PUCYHKA HEOOXOAMMO CEpPhe3HO M BHHUMATEIbHO OTHECTHCH
K [IPOTIOPLIUSAM H300pakaeMoro npeaMera.
HameTus OCHOBHBIE pasmepsl, IIPUCTYIINUTH K
ONPENEIICHUIO TPONOPLIMOHAIBHBIX BEJIMUYNH YACTEN Ba3bl, BBICOTHI KOPITYCa U HUKHETO
OCHOBAaHUs TOPJIOBHUHBI, TPUMBIKAIOIIEN K BEPXHEW KOHUYECKOU MOBEPXHOCTU KOPITyCa.
Ilocne d4ero, COMIACHO MPOMOPIMOHANBHBIM BEJIMYMHAM, ONPEACIUTh  PaIUyCHhI
HIKHETO OCHOBAHMS TOPJIOBHHBI, BEPXHETO M HHUKHETO OCHOBAHMM Ba3bl BMECTE
C KOHYCOM M TOJIIMHOW Kojibua. [Ipuyem ux paauycsl ClaeAyeT HamedaTb, UCXOAS U3
BUJIIMOTO PAaKypCHOrO IIOJIOKEHHSI Ba3bl B IIPOCTPAHCTBE M OMNPENEIISS JTUHUIO
TOPU30HTA. YTOUHSAS Ppaauychl OOpa3yOIIMX [OBEPXHOCTEW Basbl, CIEIUTE
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http://shedevrs.ru/materiali/315-forma.html
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34 CHMMCTPHUYHOCTBEIO UX PACIIOJIOKCHUA OTHOCHUTCIILHO HGHTpaJIBHOI\/'I OCH BpalllCHHUA.
CJ'IC,Z[yeT ITOCTOSTHHO TTIOMHHUTH 00 3TOM Impu I/1306pa}KCHI/II/I TCJI BpalllCHUA.
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st yrouHeHusi Xapaktepa (opMbl TOBEPXHOCTH Kopmyca (umo sensemcs
Ype3BbIUAUHO CLOJNHCHLIM) MOXHO TPEIJIOKHUTh HECKOJIbKO crocoOoB. Ha pucynke
n3o0paxeHa Ba3za. BniucanHas B Hee siiiieBuiHas (popma HallpaBiIeHa CBOEH 3ayKEHHOMN
yacTbio BHM3. YacTh 3TOM opMBI, HE COBHAjarollas C KOPILyCOM Basbl, MO Mepe
YTOYHEHUs] PUCYHKA JOJHKHA OBIThH yJajeHa.

Taxum 00pazom, M0 HaMEUYEHHBIM TOYKaM OCHOBHBIX IOJIOKEHUH YacTel Ba3bl
HaMeyaroT JIETKUMH JIMHUSMU ee o01yto popmy. Hametus xapakrep hopmsl, criemayer
nepeTH K nepenadye OOBEMHO-IIPOCTPAHCTBEHHOM KOHCTPYKIMHM Basbl. llepenaua
00BEMHO-TIPOCTPAHCTBEHHON XapaKTEPUCTHKU MPEIMETOB TEN BpalICHUS BOZMOXKHA
JUIIb TIPH TPaBUIBHOM IIOCTPOSHUU HX OOpa3ymoIIuX OKPYKHOCTeH (91uncos).
[TocTpoenue AILTUTICOB cleyeT IPOU3BOJIUTH C y4eTOM
3aKOHOMEPHOCTEH MEPCIIEKTUBBI.

[Ipy mocTpoeHMH KOHCTPYKIMHU Ba3bl €€ OKPYKHOCTHU (91uncel) CTPOSTCA
COTJIACHO TEM K€ IIPaBUJIaM U IIpUeMaM M300paxeHHsl, YTO U MPOCThIE TE€OMETPUUECKUE
TeJa BPAILECHHs, O YEM YK€ FOBOPWJIOCH B IpeAplaylieM pasnene. [lostomy ciemyer
OCTAHOBUTHCS TOJIpoOHEE Ha 00Jiee BAXKHBIX M CIOXKHBIX (POpMax H y3liax KOHCTPYKITUU
Ba3pl. Ha puCyHKe mMOKa3aHbl MpUEMbl M TPaBHJIa TMOCTPOCHUS CIOXKHBIX Y3JIOB
KOHCTPYKLUH Ba3bl.

[Ipexxae yeM NpUCTYNUTh K N300PaXKEHUIO CIOXKHBIX Y3JI0B KOHCTPYKLIUU Ba3sbl,
CJIeyeT XOPOIIEHHKO MPOAHATU3UPOBATh MX YCTPOMCTBO M BBISBUTH CTPYKTYpPHBIC
XapaKTePUCTHKU TPEIMETOB, MOHATh, U3 KaKUX T€OMETPUUYECKUX (OPM OHU COCTOST.
[Ipy mnoOCTpOEHHMU CTPYKTYpbl MpeAMETa BaXKHO TOYHO H300pa3UTh MOJOKEHUE
3TUX POPM OTHOCUTEIBHO JIPYT APYra U UX COCIMHEHUE.

OgnuM w3 HauOosiee CIOXKHBIX YYaCTKOB KOHCTPYKLHH, KOTOPBIA YacTo
BEI3BIBACT 3aTpyIHEHHS npu pUCOBaHUM, ABJISIETCS COEIMHEHHE
BEpPXHEH KOHMYECKON MOBEPXHOCTH KOPITyca ¢ HUKHUM OCHOBAHHEM T'OPJIOBUHBI Ba3bl.

N306paxenue cieayeT HaUMHATh C MOCTPOCHUS HanboJiee KPYIHOTO HECYIIETO
WM OOBEIUHSIONIETO 3JEMEHTa KOHCTPYKLUWH, K KOTOPOMY HPHUCOEIUHSIOT 3aTeM
octaibHble. K TakuMm »5JIeMeHTaM OTHOCHUTCS KOpIYyC Bas3bl, Ha oOpa3syromien
OKpPY>KHOCTH KOTOpPOTO pacrojaraercsi KoHuueckas 1no ¢opMe KOHCTPYKIUSI BEpXHE
MOBEPXHOCTU Kopryca. Ha Hel HaXoauTCs NUIUHAPUYECKAs TOPJIOBHUHA, a BBIIIE -
YTOJIIIEHHOE KOJIbLIO BEPXHETO0 OCHOBaHUs Bas3bl. JlIsi TOro 4YToObl MpPaBUILHO
MIPOU3BECTHU MOCTPOEHUE HUKHETO OCHOBAHMSI
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TOPJIOBUHBI IUJIUHAPA HA KOHWYECKON MOBEPXHOCTH Ba3bl, CIEAYET OT TOYKH ILIEHTpa
OKPYXHOCTH (1excaweli Ha ocu épaujeruss) OTIONKUTh HA OCH TOYKY BEPUIMHBI KOHYCA.
OT TOro, Kak TOYHO W BEPHO OIPEACIICHO PACCTOSHUE OT BEPUIMHBI KOHYCA 0 TOYKHU
OCHOBAaHMsI, 3aBUCUT CTEIIEHb HAKJIOHA BUJUMOM TTOBEPXHOCTH.
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OTMETUB TOYKOI BEPIIMHY OYIyIIET0 KOHYCa, CIEAYET OT HEE MPOBECTU JIUHUU K
TOYKaM TMepecedyeHHs] OONBIIOM OCH JJUIAICA C OKPYKHOCTBIO. OTH JIMHUU U
ONpENENSIOT  CTENEHb  HAKJIOHAa  IOBEPXHOCTU KOHyca.  Kpome ~ OOKOBBIX
oOpa3yromux KoHyca(nakionst  paouycog) Uil OOJbIIEH  HANISIHOCTH |
yOeIUTENbHOCTH HA PUCYHKE MOKa3aHbl JBE JOIMOJHHUTENbHbIE oOpasytomme. Ilpu
HEOOXOJUMOCTH  JIOTIOJIHUTEIBHOIO  YTOYHEHHS] Y3JI0B KOHCTPYKLUHH  CJEIyeT
YBEJIMYUTH KOJIMYECTBO 00Pa3yOIIKUX MOBEPXHOCTH KOHYCA.

s ompeneneHusl TpaHULbl OKPYXHOCTU (9a1unca) OCHOBAHUS TOPIOBHHBI
HEOOXOMMO MPEX]Ee BCEro onpeaenuTs ee paauyc. OTI0XKHUB OT OCH BpaIlCHUs Ba3bl
BIPABO U BJIEBO PAJUYChl TOPJIOBUHBI, OT MOJYYEHHBIX IOMETOK OITYyCKAalOT BEPTUKAIN
JI0 TepeceueHuss C HAKJIOHHOW 00pa3yloliei MOBEPXHOCTH KOHyca. TOYKHM HX
IIEPECEUCHHUSI ONPENENAT I'PaHULIBI COEAMHEHUS UINHAPA TOPJIOBUHBI
C KOHUYECKOM MOBEPXHOCTHIO, @ CJIEI0BATEIbHO, OOJIBIIYI0 OCh JJIIUIICA OCHOBAHMS
ropiaoBuHbl. [lomydnB OOJNBLIYIO OCHh AJUIMIICA, NPUCTYNAIOT K TOCTPOEHUIO Ha
OKPYXHOCTH (921unce) OCHOBaHMs ropiioBuHbl. Ilocine wero mepexomst K
MOCTPOSHHUIO KOHUYECKOH MOBEPXHOCTH HUKHETO OCHOBAHHS Ba3bl (n00CmasKiL).

[logcTaBka W BepxHEE OCHOBAHHUE Ba3bl (KOILYO) CTPOSITCS, C YYETOM HX
TOJIILIMHBI, AHAJIOTMYHO BEPXHEW KOHMYECKOW MOBEPXHOCTH KOHCTPYKIUMU KOpIyca
Ba3bl. [Ipy mocTpoeHUM BHYTPEHHETO OTBEPCTHS Ba3bl CIEAYET y4ECTh TOJIIUHY €€
cTeHOK. IlocTpoeHne KOHCTPYKIMHU KOJIbLIA CIEAYET BECTH, YUHUTHIBAS €0 IMOJIOKEHUE
(KOHHYECKAsI HOBEPXHOCHb KOIbYA PACNONALAENCSl HA 6ePXHEM OCHOBAHUU, €€ GePUUUHA
HANpasiena 6Hu3).
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3aBepias paboTy HaJ MOCTPOEHUEM KOHCTPYKILMM Bas3bl CIEAYET HENPEMEHHO
MPOBEPUTH MPOTOPIIMH, 3aKOHOMEPHOCTHU MEPCIEKTUBBI, XapakTep Gopmbl. 3ameTHB
OIIMOKH, HE OTKJIaJAbIBasg, CJIEAyeT HMX HCIPABUTh, IOCIE€ YEro MOXKHO NEPEeUTH
K CBETOTCHEBOM JIETIKE WM, KaK TOBOPSAT, K BBIABICHUIO OO0BEMHON (HOPMBI
CBETOTEHBIO.

s 3aKpeIIeHUs IIOJIYYEHHBIX HAaBBIKOB B KOHCTPYKTUBHOM
MIOCTPOCHUHU PUCYHKa Ba3bl Bam cienyer mopucoBaTh popMy IpeIMeTa B Pa3IUYHBIX
MOJIOKEHUSAX, B TOM YHUCJIE (PpParMEHTOB €€ KOHCTPYKLIHUH, y3J0B U COEAMHEHUU 0e3
NPUMEHEHUS TOHA, B TMHEHHO-KOHCTPYKTUBHOM HM300paXKEHHH.
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CTYIICHTBI BBIITOJIHATOT Ha6p0001< TUIICOBOM Ba3bl U ApalilipOBKH

JloMmauHee 3ajaHue. BBITOTHUTH PUCYHOK HATIOPMOPTA C BAa30W U IPATUPOBKOM.

Tema 11. MaTepuaiibl Ha OCHOBE TIOJIUMEPOB.

JlabopaTtopnasi pa6ora Ne 4 Pa3paboTka XyJT0KECTBEHHBIX  H3ICIUN U3
MaTepuaJoB Ha OCHOBe monuMepoB. DdopmupoBaHue MNOPTPOIUO BBITOTHEHHBIX
MPaKTUYECKUX padOT

IIpoBepsiemble pe3yabTaTrhl 00yuenus: YV, /10

Xox padoThi:
1) Pa3paboTka U BBINOJIHEHHE SCKH3a MOJICIIN M3 TOJIMMEPHOM TIINHBL;
2) V3roToBicHHE U3JCTUS U3 MOJIUMEPHOM TIINHBIL.

BOl'[pOCbI AJIA CAMOKOHTPOJISA U MOATOTOBKHU K 3K3aMEHY

Bonpocul 0na oyenku 3nanuii meopemuuecko2o Kypca

1. Tlpeamer u 3agaun y4eOHON AUCITUTUTHHBI «MaTepuanoBecHUE)

2. CBs3b MaTEPHAJIOB C TEXHOJOTUSMH IMPOU3BOJICTBA U IKCILTyaTaAINH
3. TpamunumoHHBIC MaTEpHANBl U UX XapaKTEPUCTHKA

4. CoBpeMeHHbIE MaTepuajbl U UX XapaKTePUCTHKA

5. OCHOBHBIE CBOICTBA CTPOUTEIBHBIX MAaTEPUAIIOB.



[Topucrocth MaTepuana.

3BYKOHM30JIUPYIOUIUE MaTEPHUAIIbI.

TernnonpoBoIHOCTH MaTEpHAIA.

N3meHeHue  CBOMCTB ~ MaTepualioB  NpU  Pa3IUYHBIX  YCIOBUSX
IKCILTyaTalHH.

10. Yewm oOycioBieHa MPOYHOCTh MAaTEPUATIOB?

11. JledopmanroHHBIE CBOMCTBA MaTepHaa.

12. Dcrernueckue XapaKTEpPUCTUKH MAaTEPHUAIIOB.

13. HacswImeHHOCTh 1[BeTa MaTepuaa.

14. CranpapTu3anys MaTepuaioB.

15. Omnpenenenue noustust 'OCT u CHull.

16. Kpurepun xinaccupukanuu MaTepuaoB.

17. OtnenouHbie MaTepUAab.

18. JIpeBecHble MaTepUAIbI.

19. Marepuaisl U3 TPUPOIHOTO KAMHSI.

20. Kepamuueckue maTepuarsbl.

21. Marepuansl U3 CTEKISTHHBIX U APYTUX MUHEPAIbHBIX PACILJIaBOB.
22. O6nacTy NPUMEHEHUSI MaTEPUAJIOB U3 CTEKJITHHBIX U APYTHMX MUHEPATbHBIX
pacIuiaBoB.

23. MeTammyeckne MaTepralbl.

24. CpolicTBa METAJUIMYECKUX MAaTEPUAIIOB

25. MuHepaibHbIE BOKYIIUE U MaTEpPHAIIbl HA UX OCHOBE.

6
7.
8.
9

26. OOnacTd TPUMEHEHUS MHUHEPAIBHBIX BOKYIIMX M MaTEpHAIOB HAa MX
OCHOBE.

Kpurepuu oueHku:

OuneHka «OTJIMYHO» — BBICTABISETCA OOydYarolEMycCsl, €CIM OH TJIyOOKO U
OPOYHO YCBOWJI TMPOTPAMMHBIA MaTepual, MOCIeAOBATEeIbHO, YETKO U JIOTHYECKH
CTPOMHO €ro H3jaraer, yMmMeeT TECHO YBS3bIBAaTh TEOPUIO C MPAKTUKOH, CBOOOTHO
CTPaBIISETCS C 33Ja4aMu, BOIPOCAMHU U APYTUMHU BUJAMH MIPUMEHEHUS 3HAHUH, TIPUYEM
HE 3aTPyAHSIETCS C OTBETOM IPH BUAOM3MEHEHUHU 33JaHuil, MPaBUIbHO 00OCHOBHIBAET
NPUHATOE PELEHUE, BJIaJCET Pa3HOCTOPOHHUMHU HaBBIKAMU U MPUEMaMH BBIOJIHEHUS
MPAKTUYECKUX 3a]1au.

OneHka «XOpomIO» — BBICTABISETCS OOydYarolleMycsi, €ClIi OH TBEpJIO 3HAET
MaTepual, TPaMOTHO W TO CYHIECTBY H3JIaraeT €ro, He JOIMycKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC, MPABWIBLHO MPUMEHSET TEOPETHUECKUE MOJIOKECHUS
MIPH PEIICHUH MPAKTHYECKUX BOIPOCOB U 3a/ad, BlaJeeT HEOOXOAMMBIMU HAaBBIKAMHU U
NpUEMaMHU UX BBITTOJHEHUS.

OneHka «yJA0BJIETBOPUTEJIbHO» — BBICTABISETCS OOydaroleMycs, €Cid OH
MMeEeT 3HaHHA TOJbKO OCHOBHOTO MaTepualia, HO HE YCBOWJI €ro JeTajiei, JI0mycKaer
HETOYHOCTH, HEJOCTATOYHO NpPaBUIbHBIE (POPMYIUPOBKH, HAPYIIEHUS JOTUYECKOU
MOCIIEIOBATEIbHOCTH B HW3JIOKEHWH TPOTPAMMHOTO  MaTepualia, HCIBIThIBACT
3aTpyIHEHUS TPU BHIMOJIHEHUH MTPAKTHYECKUX PadoT.



OneHka «HeyH0BJIETBOPUTEIbHO» — BBICTaBISETCA 00ydaroniemMycsi, KOTOPbIN
HE 3HAET 3HAYMTEJIbHOW YacTH MPOTrpaMMHOT0 MaTepuana, JOMYCKAaeT CYIIECTBEHHBIE
OILIUOKH, HEYBEPEHHO, C OOJBIIMMHU  3aTPYyJAHEHHSIMU  OTBEYaeT  Ha
IPAKTUKOOPUEHTUPOBAHHBIE BOIPOCHI.



