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PABOUYAM HPOFPAMMA
Tlo AMCIHILIAHE B1.5.20 «ConpoTusjieHne MaTepuaJios»
HampagieHue moAr0OTOBKH 15.03.02 «TexHoJorn4yecKne MAMMHHDI H
000py10BaAHHE»
ITpodwib IOATOTOBKA «O0opynoBaHue HedTerasonepepadoTKI
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(ouHas € A HLIBI (3aouHas € AHFLIBI
dhopma dopma
00yJeH¥s) 00yJeHIA)
Jlexumu 36 1 8 0,2
ITpakTHIECKUE 3aHATHAL 27 0,75 6 0,2
CeMuHApCKUE 3aHATHA - - - -
JIabopaTOpHbIE 3aHATHA 27 0,75 4 0,1
CamocTosTeIbHaA padboTa 90 o 189 o M
dopma aTTeCTaIHH OK3aMeH — 1 Ox3ameH — 9 0,25
36 '
Bcero 216 6 108 3
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PaGouas HporpaMma COCTaBjlI€Ha € Yy4CTOM TpeGoBanuii  DenepanbHOro
rOCYJapCTBEHHOTO 00pasOBaTENBHOr0 CTaHIapTa BHICIIEro 00pa30BaHUs (mpukas
MuuucTepcTBa 00pa3soBaHud M HAyKH Poccuiickoii @emepammm Nel170 ot 20
okTa6pa 2015r.) 1O HAIpaBICHHIO 15.03.02 «TexHOIOTMYECKHE MAaIIMHbl H
o0opymoBaHue»  AJIA npodmist  «O00pyAOBAHAE HedTerasonepepabOTKh», Ha

OCHOBaHWY yIeOHOro IUTaHa Habopa o6ygaromuxcs 2020 roxa.

Pa3paboTyuK MpOrpaMMbl:

JlorieHT %gﬁmﬂ # B.A. llBanos

PaGouas mporpamMma paccMOTpeHa H omobpeHa Ha 3acelaHHH kadenpsl

TeXHOJOTHUECKHE MAIIMHBI M 000pyI0BAaHME MPOTOKOI  OT 01.09.2020 r. Ne 1

3aB. xadempoi ) /5% N.A. MyTyryimHa

YTBEPKIEHO

ITpoToKOn  3acelaHMsd METOIMUECKOH KOMHCCHH — (prymana, —Pealu3yomero

IOATOTOBKY 00pa30BaTeIbHON MPOrPaMMBbL

or 0709 2020T. Ne £

Ipencenarenh KOMACCHH, MOIICHT 71 % @ K. AxmMen3ssHOBa



L Ienu oceoenusn OUCUUNIUHDL
IlensamMu OCBOEHS NUCIIAILIAHDI «COmpPOTHUBICHNE MATEPUATIOB) SBIIAKOTCS.

) usyuenue meopPemMudeCcKUX 0CHO8 pacemos Ha APOUHOCb, JICECMKOCHTb, YCHOUHUBOCT
4 DONZOBEYHOCHTb S1eMEHMO8 KOHCIMPYKYUTL;

6) 0byyenue memooam pacuemos NeMenmos KOHCMPYKYUTl HA NPOYHOCMb, JICECIMKOCHTL U
YCMOTYUBOCHIb;

8) obyueHue SKCHePUMERMATbHBIM MemoOam OnpedeneHus, MeXaHUYECKUX XapaKmepucmux
Mamepuanos u HANPAIICEHHO-0ePOPMUPOBARHOZ0 COCTMOANUA 2/1eMEHMO8 KOHCMPYKYUIL.

2. Mecmo oucyuniunsl (M0OyLs) 6 CMpyKHype 006pazoeamensroil hpozpammsl

JucrpminHa «COMpOTUBICHUC MaTepHaJIOB» OTHOCHTCH K 6azoeoii vactu OOIL n
dopmupyer y HaxanaBpoB 10 HAIpaBJICHUIO MTOArOTOBKU 15.03.02 «TexHOJIOTHUECKHUE MAIIUHBI 1
oGopynoBaHue» Habop 3HAHUM, YMEHHI, HABBIKOB U KOMIIETEHLIUH.

Jln yCHEWIHOTO OCBOGHMs UCLMILIMHBI «ConpoTHBIEHHE MAaTEPUAIOB) OaxanaBp IO
HAaIPaBJICHAIO TOATOTOBKH 15.03.02 «TexHONOrMYECKHE MAaIIMHBI H obopynoBaHue» OJDKEH
OCBOMTb MaTEpHAI IPEIIECTBYIOMAX IACIIUILIAH.

8) 51.5.19 « Teopemuyeckasn Mexanuxay.

3HaHus, MOJNY4YeHHbIE NPH U3y4EeHUU JTUCIUILIAHBL «ConpoTHBIEHAE MaTEpPUaIOB» MOTYT

6BITH UCIIONL30BAHBI IIPY TPOXOKACHUH, IIpou3s00cmeenHoil NPAKMUKY (npaxmuxu o NOTY4EHUI0
npogheccuoHansHvIx yMenuil u Onvima npogeccuonanbHol dessmenvnocmu) u 3auyume 6b1NyCKHOU

KkeanupuxayuoHHot pabomet, 6KIOUAA 10020mMo6Ky Kk npoyedype 3auuntsl U npoyeoypy 3aujuinbl.

3. Komnemenyuu obyuatowjezocs, opmupyemole 6 pe3ynvmame  OCGOEHU
OUCUUNTIUHDL

1. (OIIK-3) 3HaHWEM OCHOBHBIX METOZOB, croco00B U CPENCTB IOJYUCHMS, XPaHCHM,
nepepaboTki HHGOPMALMH, YMEHUEM HCHOIB30BaTh Ul PElleHHs KOMMYHHMKATHBHBIX 3a/at
COBpEMEHHbIE TEXHMYECKHE CpefcTBa M MHPOPMALIOHHBIE TEXHOJOrnK ¢ KCIIOJIb30BAHUEM
TPaJMIIMOHHBIX HOCHTENeH pH(OpMAIY, PACHPENEIeHHbIX Ga3 3HaHUi, a Tawke HHGOpMAIUK B
r106aIbHBIX KOMITBIOTEPHBIX CETAX,

2. (ITK-4) cnocoGHOCTBIO Yy4acTBOBATbH B paboTe Haj WHHOBALOHHBIMU MPOSKTAaMI,
HCIIONB3ysl 0230BbIE METOMBI HCCIIe0OBATEIbCKOM IEATSIBPHOCTH.

3. (IIK-16) ymeHHeM MPUMEHATE METOMBI CTAHAAPTHBIX HCHBITAHWH IO ONPECNCHHIO
(hUBMKO-MEXaHIYECKUX CBOMCTB U TEXHOJOTMHICCKIX [okas3aTejiell MCIOJIb3YEMbIX MaTepHalioB U
TOTOBBIX M3JETIHH.

B pesynvmame 0c60eHUS OUCUUNTIUHDL obyualouuiicsa 00NdHcen:

1) 3nath:



a) OCHOBHbIC TOHSTHA MUCLMIUIMHBL HanpsokeHwsi, AebopMaruy, —NEpPeMeIleHI,
JOIyCKAeMOe HATPsDKEHHE, NPOHOCTD, xcecncocﬁ:, yCTOMYMBOCTD, BHIHOCTMBOCTE;

6) TeopeTMUecKHe OCHOBBI M METONMKY pacuera 3JIEMEHTOB KOHCTPYKLMI — CO3/1aHHe
pacyeTHON CXeMbl, COCTABIICHUE paspemmaloyX ypPaBHEHHH M METOMBI MX pelneHus, aHalu3 U
SKCTIepUMEHTAIIbHAS IPOBEPKA IOy ICHHBIX pE3yJILTATOB;

B) 5KCTIEPMMEHTANBHBIC METOBI OTIPE/IEIICHIA MEXaHHUYECKIX XapaKTEPUCTUK MATCPUAIOB
¥ HanpmKeHHO-1eHOPMUPOBAHHOTO COCTOAHIA 3J€MEHTOB KOHCTPYKIIUH.

2) YmeTb:

a) CO37IaBaTh PACUETHBIC CXEMBI TUIIOBBIX CTEpIKHEBBIX KOHCTPYKLIHH,

6) 060CHOBBIBATH BHIOOP HCTIONB3YEMBIX [ CO31aHMs] KOHCTPYKIIMH MaTEPUaJIOB,

B) BBIIOJIHSATH PACUEThI TUIIOBBIX SJIEMEHTOB CTEpIKHEBbIX KOHCTPYKLHH.

3) Baagern:

a) OCHOBaMH METO[IOB pAacHeros Ha IPOYHOCTb, JKECTKOCTD, yCTOHYHUBOCTD U
BBIHOCJIMBOCTD;

6) OCHOBaMU METOJIOB PacieTa Ha MPOTHOCTE TUIIOBBIX 5JIEMEHTOB KOHCTPYKLIUH.

4. Cmpykmypa u codepiicanue oucyuniunst «ConpoOTHBICHUAE MATEPUATIOB)

O611ast TPyAOEMKOCTDb IMCLIMILIMHBL COCTABIACT 6 3ad4eTHBIX eNUHAUIL, 216 JacoB.

Tabmuua la
O6beM IUCLMILTHHEBL (MOMYJI) IS OHHOH dopmbI 00yUCHHA
Ne Paznen Buabi yueGHoi paboTbI OueHo4HbIE
O | AMCHHUIIHH (B 4acax) cpeacTBa AJist
m bl = MpPOBeAeHMS
&| JHexumu | Ilpaxruue | Jlabopat KCP CpPC TPOMEXKY TOHOM
s cKie OpHBIE aTTecTALMM MO
S 3aHATHSL | PabOTHI pa3aejiam
1 | Beenenue. 3 2 - 1 4 Tecmuposanue
Bremnne
Harpy3ku 4
BHyTPEHHHE
CHJIBL.
2 | PacTsxenue 3 2 2 6 1 5 Buinonnenue
U CXKaTHUe npaKmu4eckozo
IPSIMOJIMHEH 3a0QHUs,
HBIX Jlabopamopnas
CTEepXKHEN paboma




3 | I'eomerpuyec Buvinonuenue
KHe NpaKmMu4eckozo
XapaKTepUCT 3Q0aHUA
WKW CEYEeHUH

4 | Teopust Buvinonnenue
HAINpPsDKEHHO- HPAKMUYECKo20
nedopmMupoB 3a0aHUA
AHHOTO
COCTOSIHMS

5 | U3rub Buvinonnenue
CTepIKHEN NPAKMu4ecKo2o

3a00aHUsA

6 | Kpyuenue Buvinonnenue
CTepKHEH npaKmuy4eckozo

3Q0aHUA,
Jla6opamopHai
paboma

7 | Kpurepuu Buvinonuenue
TPOYHOCTH U NPAKMU4ECcKo20
MIaCTUIHOCT 3a0aHUsA
U

8 | CioxxHOE Tecmuposanue
COIPOTUBIIEH
ue

9 | U3rub c Buwinonnenue
KPy4EHHEM NpaKmu4eckozo

3a0anUs

10| Kocoi u Buvinonnenue

IIPOCTPAHCTB NPAKMU4ecKo2o

eHHbBIA HU3THO 3Q00HUA,

IPSIMOJTUHEN JlabopamopHaa

HBIX paboma

CTEpPIKHEH.

BHeneHTpeH

HOE

pacTshKeHHe

— CKATHE.

11| YcroiuuBOCT Buwinonnenue
b CHKaTBIX HPAKMU4EcKozo
CTEpIKHEH 3a0anusl,

JlabopamopHan
paboma

12| O6uue Buvinonnenue
Teopemsl 00 NpAKMU4ecroz0
YIpyTrux 300aHUA
CHCTEMAX.

OO6mue
METO/IbI
OTpenieNeHuUs

nepeMeIleHH




vy

1.
DHepreTuyec
KU€ METOJIbL.

13| Craruuecka | 3 2 2 1 4 Buvinonuenue
HEOIPENIENUM NPAKMUYECKo20
bl€ CUCTEMBI 3Q0QHUA

14 | TonkocTeHH | 3 2 2 it 4 Buinonuenue
ple 000JIOUKH NpaKmu4ecro2o

3a0aHUsL

15 | Konuenrpan, | 3 2 1 1 4 BuwinonneHnue
¥t npaxmu4ecKozo
HAIpPsHKEHUHA. 300aHUA
KoHTakTHbIE
HANPsDKEHUS.

16 | Pacuer 3 2 2 1 4 Buwinonnenue
KOHCTPYKIMH NpaKmMu4ecKoz0
Ha 3a0anUs
BLIHOCIIBOCT
b

17 | HeficTBue 3 2z 1 2 4 Buwinonnenue
IMHAMUAYIECKU NpAKmMU4ecKo20
X Harpy3oK 3a0aHUA,

Tecmuposanue
HATOT'O 36 27 27 18 72
dopma aTTeCTaU | Axzamen (36 uacos)
Ta6mnuua 16
O6beM MUCLUILTHHBL (MOTYJIst) His 3204HO# HopMBbI OOYICHHA
Ne Paznen Buab! yue6Hoii padoThbl OueHouHbIE
0 | AuCHMIIMH (B uacax) cpeacTBa s
/m bl = NpoBeJIeHHs
5| Jlexuyu | IlpakTuie Jlabopar | KCP CPC nPOMEKy TOHOH
g CKHe OpHBIE ATTECTALIMH M0
S samsiTAA | PabOTHI pasaenam

1 | Beenenue. 3 0,5 - - 11 Tecmuposanue
Bremnue
HArpy3ky U
BHYTpPEHHHE
CHJIBL.

2 | PacTsbxeHHue 3 0,5 0,25 1 1 12 Buvinonnenue
U CXKaTHe NpaKmu4eckozo
TpSIMOJIMHEH 3a0aHUs,
HBIX JlabopamopHnaa
cTepKHer paboma




3 | Teomerpuuec | 3 0,5 0,25 Lk Buwinonnenue
Kue NpaKmu4ecko2o
XapaKTePUCT 3a0anus
VKU CEYESHUH

4 | Teopus 3 0,5 0,25 11 Buinonnenue
HaIpsDKEHHO- NpaKmu4ecko20
nedopMupOB 3a0aHUs.
aHHOT'O
COCTOSIHMS

5 | Asrud 3 0,5 0,25 11 Buvinonuenue
cTepIKHEH NpaKmMuy4eckozo

3a0aHUA

6 | Kpyuenue 3 LS 0,5 12 Buvinonnenue
CTep KHEH NpAKmMU4ecKozo

3a0aHUA,
JlabopamopHaa
paboma

7 | Kpurepuu 3 0,5 0,5 11 Buwinonnenue
IPOYHOCTH U npakmu4ecKozo
MIACTHYHOCT 300aHUA
U

8 | CnoxHoe 3 0,5 \ - \ 11 Tecmuposanue
COTIPOTHBIIEH
ue

9 | U3rubd cl| 3 0,5 0,5 12 Buinonnenue
Kpy4eHHUEM NpAKMU4ECKo20

3Q0aHUsl

10| Kocou ul 3 0,5 0,5 12 Buinonnenue
IPOCTPAHCTB HPAKMUY4ecKozo
eHHBIHA H3rH0 3a0QHUS,
TIPSAMOJIAHEN JlabopamopHaa
HBIX paboma
CTEpIKHEM.

BueneHTpeH
HOE
pacTsKeHUe
— C)KaTHE.

11| Ycroituusoct | 3 0,5 0,5 12 Buinonnenue
b CHKaThIX NpaKmMu4ecKozo
CTEpKHER 3a0aHus,

JlabopamopHaa
paboma

12| Obmue 3 0,5 0,5 11 Buwinoanenue
Teopembl 00 NpaKMUECKo20
YIPYTUX 3a0aHUs
cUCTEMaXx.

O6mue
METOBI
OTpeneIeHus

niepeMeneHy




(v

.
DHepreTuvec
K1€ METOJIBL.

13| CraTudecku 3 0,5 0,5 - 12 Buwinonnenue
HEOIpPEeneIM npaKmu4eckozo
pl€ CCTEMBI 300aHUSL

14 | Toukoctens | 3 0,5 0,5 - 12 Buinonuenue
ple 000JIOUKH NpaxKmu4ecKo20

300aHUA

15 | Konnentpany | 3 0,5 0,5 - 12 Buinonnenue
usi NpaKmu4eckozo
HanpsDKEHUH. 3Q0QHUA
KoHTakTHbIE
HAIPSDKEHUSA.

16 | Pacuer 3 0,5 0,5 - 12 Buwinonnenue
KOHCTPYKLIH#H NpaKmMu4eckozo
Ha 3000HUS
BBIHOCIIUBOCT Tecmuposanue
p JlelicTBue
OUHAMUYIECKH
X Harpy30K

ATOI'O | 8 6 | 4 | 4 | 185 |

®opma aTTecTaluu |

Dxzamen (9 uacos)

2 6 — 3a0uHas popma) C ykasaHueM hopmup

5. Cooepaicanue 1eKUUOHHBIX 3anAmuil no

YEMBIX KOMIIETEHLIUM

memam (Tabmmna 2 a — 04HaA dbopma, Tabnuua

Tabnvua 2 a
Ne Pazgen Uac | Tema aexuuonsore | Kparioe cogepxanue | Dopmupyembie
n/m | AHCHHILIMHBI bl 3aHATHHA KOMIIETEHIIHH
1 | Beenenue. 2 | Beenenue. 3anaun OIIK-3, IIK-4,
Bremnue CxemMaTu3arys COTIPOTHUBIICHUSA IIK-16
Harpy3ku 4 JJIEMEHTOB MaTepUaoB.
BHYTPEHHME KOHCTPYKLIMH u | OcHOBHBIE THIIBI
CHJIBI. BHEIIHMX  HArpy3oK. | SJEMEHTOB
OGCHOBHBIE THIOTE3BI, | KOHCTPYKLMH:
IpUHIMAEMbIC B | cTepxeHb,  IUIATHHA,
CONPOTHUBJIEHUN MaCcCUBHOE TEJo.
MAaTepHalloB. Cxemarusars
BHyTpeHHHE  CHJIbL | BHOIIHHX Harpy3o0K.
MeTo] CEe4eHUH. T'unoressl,
NpUHIMAEMbIE B
CONPOTHUBJIEHIN
MaTepUaoB.

BuyTpeHHue CHIIBL H
HanpsokeHus. 110JIHOE,
HOPMAaTHUBHOE 51
KacaTeJlbHOE
HanpsDKEHHUE.




IlepemenieHUsA U
nebopmaumn.  Meron
CEYEeHUN: METOJ
oTmpeneneHus
BHYTPEHHHUX YCHIIHHL

Pactsbxenue 1
C)KaTHe
TIPSAMOJTMHEHHBI
X CTep KHEH

PacTsbkeHHE U CXKATHE
IPSIMOJIMHEHHBIX
crepxueil. OCHOBHbBIC
pomymieHus.  3aKoH
T'yka mpu pacTsHKEHUH
" COKATHH.
IepemMereHus
IIOTIEPEYHOr0 CEeUCH
CTEPIKHS.

HanpsoxeHus 51
nehopmanuu npu
PACTSDKEHMH M COKATHH.
HanpsoxeHus B
HAKJIOHHBIX ~ CEUEHHAX
crepxis. CBsi3b MEXY
HANPSDKEHUIMHA %4
nebopmanusaMu. 3aKoH
I'yxa. JlrnarpamMmbl
pacCTSKEHUA

IJIACTUYHBIX ¥ XPYIKAX
MaTepuasioB. PacueTr Ha
TIPOYHOCTD u
JKECTKOCTb.

OIIK-3, IIK-4,
IIK-16

I'eomeTpHUECKH
e
XapaKTEPUCTUKU
CeueHMH

T'eomeTpU4eCKUE
XapaKTePUCTUKH
IJIOCKMX CEUeHHH

CraTudeckye MOMEHTBI
ceuenust. PoOpMyJIbl 1A
ompeneneHus — LIEHTPa
TSDKECTHU CEUYEHUs.
MoMeHTBI HHEPLIMH
ceueHHusl. 3aBUCHUMOCTH
MeEXIy MOMEHTaMH
HMHEPLIAH npu
napaeIbHOM

mepeHoce U INOBOPOTE

oceit
I'naBHBIE
rJIaBHBIE
HMHEPLIMH.
SILTUIIC

KOOpAMHAT.
ocH "
MOMEHTHI

Paguyc 4
UHEPLIMH.

BpruucicHue
MOMEHTOB UHEepLUH
CIIOXKHBIX GHUIYP.

OIIK-3, IIK-4,
IIK-16

Teopust
HaIpsHKEHHO-
neopMupoBaH
HOTO COCTOSTHMS

Teopus HAIPSKEHHO-
nehopMUPOBaHHOTO
COCTOSTHHSL.
HanpsokeHHOE
COCTOSIHUE B TOUKE U
€ro BUJIbL.

HanpsokeHHOE
cOCTOsIHME B  TOUKE.
Ilnockoe HANPSKEHHOES
COCTOSTHHE.
Omnpernenenue
HanpsUKEHUA Ha
HAKJIOHHBIX
momankax. 1 JaBHBIE
[JIOMANKK X TJIABHBIC
HANPSHKEHHUS.
DKcTpeMalbHbIC
KacaTeIbHbIC
HAMPSDHKEHUS.
O6beMHOE

OIIK-3, IIK-4,
IIK-16




Hal'IprKeHHOG

COCTOSIHHE.
JebopMupOBaHHOE
cocTosHuMe B TOUKE.
UsmeneHue o0BpeMa
Marepuana npu
nedopMaruu.
TToTeHIHaIbHAA
sHEprusi IPU 00BEMHOM
HAIPsDKEHHOM
COCTOSTHUH.
5 | Usrub IInockuit aarub | OcHOBHBIE ~ THNOTE3BL OIIK-3, IIK-4,
cTepKHER CTEp KHEM. ®dopMyJIbl U IIK-16
HopManbHbie ¥ | HOpMAJILHBIX u
KacaTeJbHbIE KacaTeNbHbIX
HANPSDKEHMS. HanpsDKEHUN npu
IepemerneHus TJIOCKOM usruobe
crepkHs. PacueT Ha CTEPIKHEH.
IPOYHOCTH u | Onpenenenue
AKECTKOCTb. MaKCHUMAaIIbHBIX
KacaTeJbHbIX
HanpsDKEHUN ISt
TIPOCTHIX ~ Guryp.
Pacuer Ha NPOYHOCTD.
MubdepeHnnanbHOe
ypaBHEHHE I
hyHKIUHI nporuboB.
Meron HaYaJIbHBIX
mapameTpoB. PacdeT Ha
JKECTKOCTb.
Kpyuenue Kpydenue —CTepIKHEH YuCThIA copur. | OIIK-3, IIK-4,
CTepIKHEH KPYTJIOro Kpyuenue  CTEpXKHEH IIK-16
[IOTIEPEUHOTO KPyTioro "
ceyenmsi. Pacuer Ha | KOIBLIEBOI'O
TIPOYHOCTD ¥ | TIOTIepedHbIX CEYeHHUH.
KECTKOCTb. Omnpenenenue
KacaTeNbHbIX
HaPSDKEHHUH.
OmnpeneneHue  yrjioBs
3akpyuuBaHus. Pacder
Ha  [POYHOCTb %4
JKECTKOCTb.
Kpurepuu OCHOBHbIE TOHATHSA. | OKBUBAJICHTHBIC OIIK-3, IIK-4,
IIPOYHOCTH U 1-ast, 2-as, 3-bf, 4-ad | HANPSKCHM. l-as, 2- IIK-16
[JIaCTUYHOCTH TEOpHH IPOYHOCTH. as, 3-bsi, 4-asd TEOpud
npousocTd.  lIpenesns
IPUMEHUMOCTH.
Crnoxsoe CrnoxHoe CrnoxHoe OIIK-3, IIK-4,
COMPOTHUBIICHUE CONPOTHBIICHHUE. COIPOTHBJICHHUE. IIK-16
OCHOBHbBIE BHIBL TlpusnMn
CyIepIIO3ULIHH.

10



OCHOBHBIE BHUJIBL

1) KOCOH u
IPOCTPAHCTBEHHBIA
wsru6;  2) wsrub  C
KPYUCHHUEM,

3) BHELIEHTPEHHOE
pacTsDKEHUE U CKATHE.

9 H3rud c
Kpy4EeHHEM

Hsrub ¢ KpydeHHEM

cTep)kHE#  Kpyrjoro
TIOTIEPEYHOTO CeHEeHI

Usrub C KpyueHHEM
CTEpKHEH Kpyrjioro #
KOJIBLIEBOTO ~ CEYEHUS.
MoMeHT
COMPOTHUBIICHUA.
Pacuer Ha MPOYHOCTH
no 3-e# u 4-oi TEOPUHU
TIPOYHOCTH.

OIIK-3, IIK-4,
IIK-16

10 | Kocoi "
IIPOCTPAHCTBEH
HBIHA u3rud
TIPSAMOJIMHEHHBI
X CTEpIKHEH.
BHeLEHTPEHHOE
pacTsHKEHHE  —
CHKaTHE.

Kocoi u

npOCTpaHCTBeHHblﬁ
u3rud
IPSMOJMHENHBIX
CTEpIKHEM.
BHeleHTpEHHOE

pacTsDHKEHHE -

CXKaTHue.

OmnperneneHue
HOPMAJIbHOX
HaTPsOKEHAA u
nporu0oB NPy KOCOM H
IIPOCTPAHCTBEHHOM
usrude. Hynesast
JIAHUSL. Pacuer Ha
IIPOYHOCTD u
JKECTKOCTb.
OmnpeneneHue
HaIpsDKEHUA
BHEIICHTPEHHOM
pacTsDKEHUU — CHKATHH.
Snpo ceuenws. Pacuer
Ha MPOYHOCTb.

npu

OIIK-3, IIK-4,
IIK-16

11 | YcTOHUYMBOCTD
CXKATBIX
CTepIKHEH

OCHOBHbIE TOHATH.
dopmyia Dinepa U
KPUTHHYECKOM  CHJIBL
®opmyna SACHHCKOTO.

BriBon hopMyIbl
Diinepa ISt
KPUTHYECKOH CHUJIBL.
BusiHue crocod
3aKpeIUIeHrsl  CTePXHA
Ha 3HAYECHUE
KPUTHIECKOH CHUJIBL
TIpenenel
IPUMEHAMOCTH
dopmyibl Diinepa.
®opmyina SICHHCKOTO.

OIIK-3, IIK-4,
IIK-16

12 | O6mwue
TEOpEMBbI 00
yTpyrux
CHCTEMaX.
OO6uue MeTonbI
ompeneNeHus
TiepeMeIeHuH.
OHepreTuyecky
€ METOJIbI.

O6006mmeHHbIe CUTIBI U
nepeMeIeHI.

PaboTa BHEIIHUX CHIIL.
Pabota

BHYTPEHHHUX
cwi. Meron Mopa.

OGoOIeHHbIE CHUITBL ¥
nepeMeLeHus. Pabota
pHemHux cwi. Pabota
BHYTPEHHUX CHL
TIpumeHeHue

TIPHUHLMANA BO3MOMKHBIX
riepeMelIeHu#H K
yIpyTriM CHCTEMaM.
Teopema 0 B3aUMHOCTH
paboT U TIepeMeIIeHHH.

OIIK-3, IIK-4,
IIK-16

11



O6mas ¢opmyna Ll
OIpeneIeHHT
IepeMeIeHuH. Merton

| Mopa.

13 | CraTugyecku CraTu4eckue CTaTU4ecKh OIIK-3, IIK-4,
HeomnpeneIuMble HEONpenenuMbIe HEeONpeneIuMbIe IIK-16
CHCTEMBbI cuctembl. OCHOBHBIE | CHCTEMBL. CreneHb

TIOHATHA CTaTUYECKON
OIpenieNeHIs. HEOpeneTMMOCTH.
IIpuMeHeHue MeETONa Crarudecku
ciun AN pacyera | HeONpEenenMMBIC
CTATHUECKU cucTeMbl TIpH OCEBOM
HeompeneIuMBbIX pacTsDKEeHUY- CXKATHE 1
CHUCTEM. kpydenns.  OCHOBHEIC
STaIIb pacuera
CTAaTHYECKH
HEeOTpeneNTIMOH
cucreMbl. MeTox CHIL
Pacuer IPOCTBIX
CTATHYECKH
HEOTPeIENIUMBIX OaoK.
KanoHuueckue
ypaBHEHHs MeTONA CUIL.

14 | TOHKOCTEHHbIE OnpeneneHue [ToustTve 0 cBOOOAHOM OIIK-3, IIK-4,
060JI09KH HaTpsDKEHAR U CTECHEHHBIM IIK-16

epeMelIeHu KPy9IEHUN CTEPIKHSL.

TOHKOCTEHHOM OmnpeneneHue

CTepKHE IPHU ysrube | HanpsUKEeHMH U

U Kpy4eHUU. nepeMeleHuil B
TOHKOCTEHHOM
cTepkHE TPY M3THOE U
KPY4EHUH.

15 | KonuenTpauus TlousaTue Teope’rpmecmifl OIIK-3, IIK-4,
HAIPSDKEHUH. KOHIIEHTPAIIIHI x03bduIHUeHT IIK-16
KoHTakTHbBIE HaNPSDKEHAN. KOHILIEHTPALIUH
HaNPsOKEHUA. KoHTakTHbBIE HaTPsOKEHAMN.

HaTpsKESHUSA. KonTakTHbIE
HANPSDKEHUS.
IToBepXHOCTh U KOHTYP
IaBJICHMSL.

16 | Pacuer dpnenue  yCTAIOCTH | YCTajoCTh OIIK-3, IIK-4,
KOHCTPYKLHMM Ha marepuanos. IIoHaTHE | MAaTePUAJIOB. Ilpenen IIK-16
BBIHOCJIUBOCTD 0 MeTozax | BBIHOCIHUBOCTH "

' ompeneneHys Ipezena | yeTalocTH. Kpusast
BBIHOCJIMBOCTH. Bemiepa. Y CIOBHBIH
npernen yCTaJOCTH.
MeToapl ONPEHEICHUs
BBIHOCJIMBOCTH.

17 | HOewcTtBue Pacuer na ymap mpu | CBasb mexny | OIIK-3, IIK-4,

IMHAMUYECKUX 0CEBOM neficTBUY | CTATHIECKUMH u IIK-16
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HArpy30K

HArpy3KH.

IMHAMHAYECKUMHU
HATIPSDKEHIAMU.
®dopmyna
xo3(bureHTa
IUHAMIYHOCTH.
VcioBue ~— IPOYHOCTH

npu yJape.

ULt

6. Coleporcanue npax

3a04Has Gopma)

IPOYHOCTB, XK

Leny npogedenust NpaKmuiecKkux 3anAmu

MUYeCKUX 3aHAMUN (rabnuia 3

€CTKOCTD, YCTOﬁqHBOCTb 1 BBIHOCIIMBOCTD.

a — ouHas (popma, Tabmaua 3 0 -

71 — OBJIAACTDb OCHOBaMH METOIOB pacuera Ha

TedhopMUpOBaHHOE

MaKCUMAJIbHBIX

Tabmuma 3 a

Ne Pazgen Ya Tema ceMHUHAPA, Kpatkoe cogepraHue (I)oplvmpyemm

n/m | aueHUnIMHBL | CBI NPAKTHYECKOT0 e

3aAHATHS, KOMIIETEH UM
J12060paTOPHOrO
NPAKTHKYMa

2 | PacTsbkeHue U 7 | Pactskenne u cxarue | ITocTpoeHne smop | OIIK-3, IIK-4,
cxarme crepkHell. 3aKOH I'yka. | mpOmOJIBHBIX CHUL IIK-16
HPﬂMOﬂHHfiﬁHH IlepemeIeHI OmnpeneneHue HATNPSDKEHUM.

X CTepIKHEH MOTEPEUHOr0  CEUeHHU | OrpenenieHue

crepxkus. Pacder Ha | o peMeIeHHi.

IPOYHOCTh "

T HamnpsokeHne B HAKJIOHHBIX
CEUYCHUIX CTEPIKHA.
VenoBusi  TPOYHOCTH U
sxkecTkocTH.  Pacuer  Ha
TIPOYHOCTH ¥ XKECTKOCTD.

3 T'eomeTpuIeCKU 2 | TeomeTpU4YECKUE OmnpeneneHue LIEHTpa OIIK-3, IIK-4,
e XapaKTEPUCTUKH TSKECTH COCTABHOTO IIK-16
XapaKTepUCTUKH IUIOCKUX CEUEHUHM. CeueHus. Brrauciesue
cereHni MOMEHTOB VIHEpILUH

IPOCTBIX duryp.
OmpeneeHre TONOXKCHUA
rIIaBHBIX IIEHTPAIbHBIX
oCeii CIOXKHBIX CEYEHMH H
BLIYKCIICHUE MOMEHTOB
UHEPLUT OTHOCHTENIBHO
3THUX OCEH.

4 Teopus 7 | ILiockoe HampsbkeHHOe | OnpeneneHue rnassbix | OIIK-3, IIK-4,
HATpPsDKEHHO- cOCTOSHHE B TOYKE. | UIOMIOK M TJABHBIX IIK-16
nehopMHpOBAH OGremtoe HanpsoxeHui. OnpeneneHue
HOT'O COCTOSTHUA HATIPSDKEHHOES [IOMANOK cppura W

cOCTOSHME B  TOUYKE.
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COCTOSIHUC.

KacaTeIbHbIX HAIPSKEHHH.
O6o6meHHbIH 3aKoH T'yKa.
OmnpeneneHue
[IOTEHIMAIbHOH
nehopmanyy npu 00BEMHO-
HaIpsUKEHHOM COCTOSHUH.

SHEpPTUHU

5

N3rubd
cTep KHEH

IIpsiMoit

CTEpIKHEH

(ruocKmiA)
136 IPAMOJTHHEHHBIX

TIocTpoeHue 30D
MIOMEPEUHBIX CHI U
p3rubaromx ~~ MOMEHTOB.
Pacuer Ha TMPOYHOCTH IIO
HOpMAaJILHBIM "
KacaTebHbIM
HAIpPSOKEHUIM.
O606menaple  QYHKIAHL.
IIpuMeHeHUE MeTona
HaJaJIbHBIX TapaMeTpOB LA
OnpeneIeHHsT nporuboB 4
yIJIOB TOBOPOTA. Pacuer Ha
HKECTKOCTb.

OIIK-3, IIK-4,
IIK-16

Kpyuenue
cTepKHEN

Kpy4enue

CEUCHHUA.

CTEpXKHEH
KpYIJIOTO IONEePETHOTO

TTocTpoeHue
KPYTALIIX
Pacuer Ha MNPOYHOCTE H
BaJIOB  IpH

SIIIOP
MOMEHTOB.

JKECTKOCTh
KPYJEHUH.

OIIK-3, IIK-4,
IIK-16

Kpurepun
IIPOYHOCTH U
MIaCTUIHOCTH

IMepsasi, BTOpast, TPETHA
¥ derBepras TEOPHUH

MIPOYHOCTH

OmnpeneneHue
HKBUBAJIEHTHBIX
HapsDKEHUH
BTOPOH,
TpeTbel U JeTBEPTON
TEOPUAM TIPOYHOCTH).
TIpoBepouHbIA pacHeT Ha

(pacueTHBIX
o IIepPBOMH,

TIIPOYHOCTb.

OIIK-3, IIK-4,
IIK-16

Hsrud g
Kpy4eHHEM

Hsrub ¢
CTEpIKHEN

Kpy4EeHHEM
KpyTJIO-

OIIEPEYHOTO CCUCHUA.

DKBUBAJICHTHBIE
HaNpPsDKEHUA. TTosHbIH
M3TUOAFOLITHH MOMEHT.
OmnpeneneHue HaNpsOKEHUA
npu M3rude ¢ KpyIeHHEM.
Pacyer Ha MPOYHOCTH IO
TpeTbe  H

TeopusIM IIPOUHOCTH.

yeTBEpTOH

OIIK-3, IIK-4,
IIK-16

10

Kocoit u
IPOCTPAHCTBEH
HBIN u3rud
TPSIMOJIMHEWHEI
X CTEPIKHEH.
BHeleHTpeHHOe

Kocoi#t

npOCTpaHCTBeHHbIﬁ
¥3rub MPSAMOJHUHEHHBIX

CTEpIKHEN.
BreueHTpeHHOE

pacmxceﬂne — CXaTue.

44

OmnpeneneHue HanpsDKEHUA
npu KOCOM u
IPOCTPAHCTBEHHOM u3ruoe.
VeinoBus MPOYHOCTH  TUIA
IACTUYHBIX M XPYIKHX

marepuajiop. Pacuer Ha

OIIK-3, IIK-4,
IIK-16
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pacTsDKeHHe  — npodHocTh.  OTpeneneHne

coKaTHe. nepemelenuil. Pacuer Ha
skecTKoCTh.,  OmpeneneHue
HaTPSDKEHUH pu
BHELIEHTPEHHOM
pacTsDKEHHM M CHKATHH.
Pacuer Ha  MPO4YHOCTD.
TMocTpoeHue siapa CeHCHUA.

11 | YcToitumBOCTD V CTOMUMBOCTD CXKATBIX | DOpMyJia Diinepa. OIIK-3, IIK-4,
CXKATBIX CTEpIKHEH. ®opmyna | Kpuruyeckue HATIPSDKECHMSL. IIK-16
CTepXKHEH Jiinepa. @opmyna | T'ubkocTb U npenenbHast

SlcHHCKOTO. PacteT | ryrocts CKATOTO

CHKATBIX CTEPIKHEH. CTEPIKHA. Dopmyna
Scuuckoro. Kosdduuuent
jamaca Ha yCTOMYIMBOCTD.
KosbduuueHT yMEHbIICHIA
OCHOBHOTO [IOITyCKaeMOTO
HANPsDKEHUSA u
IPaKTAIECKHit pacuer
CHKATOT'O CTEPIKHA.

12 | Obmue O6mas ¢opmyna A Omnpenenenue OIIK-3, IIK-4,
TEOPEMbBI 00 onpeacaeHuA nepeMe]_ueHHﬁ CTEpKHEBBIX IIK-16
ynpyrux nepeMemeHuuﬁ cucTeM MeToioM Mopa.
cucTeMax. CTEP)KHEBOM CHCTEMBL
OO6mue METOIbI Meron Mopa.
omperieneHus
TIepeMelIeHHH.

DHepreTHIecKu
€ METOJIBL.

13 | CraTuuecku CraTuuecku OmnpeneneHue crenenu | OIIK-3, IIK-4,
HEOIpeeIUMbIe HEONPEeEIUMbIE CTATHYECKO IIK-16
CHCTEMBI CHCTEMBI. PacHer | geonpeneaiMOCTH.

CIATHIEEIT Pacuersl IPOCTHIX
HEOIPeAeIUMBIX ———
CTEPKHEBBIX ~ CHUCTEM
HpM  pACTAKEHWH — HeompeneIuMbIX 0anoK IpH
oxaTHM B KPYHEHHH. PaCTHKEHUH —CHKATHM.
TIpuMeHeHe — METONA Pacuer CTaTU4YECKU
can O pacdera HEOTpEeIMMbIX BaJlOB NPH
CTaTHYECKU kpyuennd. KaHOHHYECKHE
HEONpeneNuMbIX ypaBHEHMA ~MeTOona - CUIL
CUCTEM. ITocTpoeHue S0P
BHYTPEHHHX ycunun - Ui
CTaTUYECKU
HEOTpeneIuMbIX pam.
OmnpeneneHue
TIepeMeleHuH B

CTaTUYECKH




l HeonpenenuMbe CcUCTEMax. \

14 | TOHKOCTEHHBIE 2 | OmpeneneHue YKecTKOCT> TOHKOCTEHHBIX OIIK-3, IIK-4,
000JI0UKHI HaMpPsDKEHUH B cTepIKHeH 3aMKHyTOTO IIK-16
TOHKOCTCHHbIX npodwisi NpH cBOOOIHOM
CTEpIKHAX [IPY M3THOE | pywennu.  OmpezieneHne
FEpy I, HaIpsDKEeHAH U
epeMeNeHu B
TOHKOCTEHHOM CTEpXKHE
npu u3rube 1 KPyqeHHH.

15 | KoHueHTpanus 1 | KonuenTpanus TeopeTHIeCKUi OIIK-3, IIK-4,
HaIPsDKEHAMN. HaTPSDKEHAN. k03hHUIreHT IIK-16
KonTakTHbBIE KoHTakTHbIE KOHIIEHTPALH
HATPFKECHHA. HAMPAKEHIA. HATPsDKEHH. BBHMUCIEHNS

HaIpsOKEHUH MpU  CKATAK
IBYX LIAIMHPOB.

16 | Pacuer 2 | Pacuer xonctpykumii | IIpenen semocmusoctd. | OIIK-3, IIK-4,
KOHCTPYKIM# Ha Ha BBIHOCITUBOCTb. KosdduipeHT acUMMETPHH IIK-16
BBLIHOCJIMBOCTD ITHKJIA. Pacuer Ha

IPOYHOCTb HPHU MOBTOPHO-
TIepEeMEHHBIX HAIPSDKCHIAX.

17 | He#icTBHe 1 | Yoapnoe jeiicTBUe | BpiuncieHHe HOPMATBHEX OIIK-3, IIK-4,
JUHAMIIECKIX Harpy3KH. parpskenuil B Oanke TPU IIK-16
Harpy3oK JTpHAMAHECKUH yzape. Vuer MACCHI

KxoahduIMeHT IPY | crepykHs MCTIBITBIBAIOMIETO
yrape. JTMHAMUAYECKUAH
xoshdunueHt pu e
BEPTHKAJIbHOM ynape.
Tabmuua 3 6
Ne Paszgen Yac Tema ceMHuHapa, Kparkoe coaepranne ®opmHpyeMbIe
n/n | AMCHMIUIMHBI bI NPAKTHYECKOr0 KOMIETEHIIHH
3aHSITHS,
J1a60paTOpHOIo
NpPAKTHKYMA

2 PacTsoxeHHE U 0,25 | Pactsmkerue W CHKATHO Tloctpoenue smop | OIIK-3, IIK-4,
CHKATHE crepxmei. 3akoH 1'yKa. | mpononbHBIX CHIL. IIK-16
npﬂmonnfleﬁnblx TTepemelneHHA OmpeneneHne HATIPSDKEHHAI.
cTepIKHeH [OTEPEIHOr0  CEUEHMA | Orpeenicnye MEPEMEIICHHH.

crepkHsi. PacdeT Ha |y,

e N npsDKeHHe B HAKIIOHHBIX

Skt CEUCHHAX CTEpKHSA. Y CIOBHA
[POYHOCTH M IKECTKOCTH.
Pacuer Ha MPOYHOCTE H
JKECTKOCTD.

3 Teomerpraeckue | 0,25 T'eoMeTpHIECKHE OmnpezencHue LCHTPa TSDKECTH OIIK-3, IIK-4,
XapaKTEPUCTHKH XapaKTEPUCTHKI COCTABHOTO CEUeHHS. IIK-16
ceueHuN ITIOCKMX CEUCHUH. BhIMHCICHAS MOMCHTOB

HHEPIMH  IPOCTHIX duryp.
OmnpexneneHue TIOJIOXKCHHS
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CHABHBIX ILICHTPaAIbHBIX ocert
CIIOMKHBIX CceueHuH u
BBIIUCJICHUE MOMEHTOB

HHCPIHH OTHOCHTEJIBHO 3THX

ocei.

4 Teopus 0,25 | Ilmockoe nanpsokerHoe | OmpeneneHue rmapHex | OIIK-3, IIK-4,
HaTPsDKCHHO- COCTOSIHME B TOYKE. | IIomanok a TIIABHBIX IIK-16
nehopMHUPOBAHHO OGsemHOe nanpsokeruit.  OHpeacieHue
r'O COCTOSHUS HAIPSDKEHHOS [TOIATIOK caBHTa i

cocTosHHE B TOIKC. | \aycpvanpHBIX  KACATCNBHBIX

i[:?rzz;/lzzosaﬂﬂoe HAIPSDKEHHH. OGOOmEeHHBIH
saxon [I'yka. OnpenencHue
HOTEHIMAIBHON SHEPTUX
neopmaniy  TIPA 0OBEMHO-
HAPSHKCHHOM COCTOSIHUH.

5 Waru6 crepxxuern | 0,25 Tpsmoit (mnockwuit) | [locTpoerne smiop | OIIK-3, ITK-4,
H3ru6 TPAMONMHEHHBIX | MOMEPEeTHbIX cul - " IIK-16
cTepakHeH M3ruOAOIKX MOMEHTOB.

Pacuer Ha TPOYHOCTE IO
HOPMAJIBHBIM H KaCaTeIbHBIM
HaNPSKECHHUAM. O6001meHHbIC
dyHKIMHA. TTpuMeHCHHE
MeToza HauyaIbHBIX
TIapaMeTPoB ULl OTPECICHI
nporu6oB ¥ YIIOB TOBOPOTA.
Pacuer Ha KECTKOCTD.

6 Kpyuenue 0,5 | Kpyuenue creprkueii | ITocTpoeHue SIIOp xpyramux | OIIK-3, IIK-4,
CTEpIKHEH KPYTIIOTO IOMEPETHOTO | MOMEHTOB. Pacuer Ha IIK-16

CEICHMAL. IIPOYHOCTH H JKECTKOCTH BaJIOB
IpY KPYUEHUH.

7 Kputepun 0,5 | Iepsas, BTOpas, TPETb OrmpesencHue SKBUBAICHTHBIX OIIK-3, IIK-4,
TPOYHOCTH U | uersepTras TEOPHH | (pacHeTHBIX HATPSDKEHHH 110 IIK-16
MIACTUIHOCTH TPOYHOCTH [EpBOH, BTOPOH, TpeTbel T

9JeTBEPTON TEOPHAM
IPOYHOCTH). TTpoBepOIHbINA
pacder Ha HPOYHOCTS.

9 H3rub c| 0,5 |W3rub6 ¢ KpyuCHUEM JKBUBAJICHTHBIC HATPSDKCHIA. OIIK-3, IIK-4,
KpYy4CHUEM CTCp)KHeﬁ KpyTJO- TTomHbIHA A3ruOaroIui IIK-16

TIOTEPEHOrO CEIEHMS. | MOMEHT. Orpezenernye
HanpsOKEHWH  TIPU usrude ¢
KPY4YCHHEM. Pacuer Ha
MPOYHOCTE MO TpeThed H
YEeTBEPTOH TEOPHAM
HPOIHOCTH.

10 | Koco#t u| 0,5 | Kocon u | OnpeneneHve nanpsoxernit | OITK-3, IIK-4,
MPOCTPAaHCTBEHH IIPOCTPAHCTBEHHbIH IpH KOCOM u IIK-16
BIH u3rud M3rH6 TPAMONHMHEHHBIX | pOCTPAHCTBEHHOM R
IIpS{MOIIPIerHHLIX CTCPIKHEH. VeropEs  TPOYHOCTH IS
CTEPKHEH. BreneHTpEHHOE ACTHUHEX M XDYIKEX
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BHELEHTPEHHOE pacTsDKEHHE — CHKATHE. marepuanos. ~ Pacaer  Ha

PACTSDKEHUC = IPOYHOCTE. OnpeneneHue

CKaTHE. nepememenui.  Pacuer  Ha
MKECTKOCTb. OrmpeneneHue
HANPSDKEHUA TpH
BHELIGHTPEHHOM ~ PaCTsUKCHHM
u  cxatuu. Pacser  Ha
npourocTh. [locTpoeHue Anpa
CEUCHMI.

11 | YcrodauBOCTh 0,5 | YcrofumBocTb CHKATBIX dopmyna Dittepa. | OIIK-3, IIK-4,
CoKaThIX CTCp)KH@ff'I. dopmyna | Kpuruieckue HATPSDKEHAS. IIK-16
cTepaKHEH Jtinepa. dopmyna | TybkocTh W TPEACIbHAL

AcuHCKOrO. vPacqer FHGKOCTh CXKATOTO CTEPIKHA.

CHKATHIX CTEPIKHEH. Dopmyra [ —
Kospuument 3amaca  Ha
yCTOHIHUBOCTb. KoshduuueHT
yMEHBIIEHHA OCHOBHOTO
JOTyCKAEMOr0 HAIPSDKCHIA H
PaKTHIECKAR pacuer
CIKATOrO CTEPIKHA.

12 | O6mume Teopemst | 0,5 O6mas dopmyna i | OmpencneHue IIepeMeIIeHIH OIIK-3, IIK-4,
o6 YIpyTHX OMPEACIICHIA CTEpPIKHEBBIX CHCTEM METOJIOM IIK-16
cucremax. O6mue TIepeMeImeHAH Mopa.

METO.BI CTEPIKHEBOH ~ CHCTEMEL.
OnpecICHHS Mertox Mopa. :
HEPEMEIICHIH.

OHEPreTHICCKUS

METOJBL.

13 | CraTwdecku 0,5 | Craruuecku OrmpenencHue cremenu | OIIK-3, IIK-4,
HEOIPEACTUMBIE HEOIPEICTHUMBIC CTaTHICCKOH IIK-16
CHCTEMBI CHCTEMBI. PacueT | yeompeAeMMOCTH.  PacueTHI

CRATHHEINH IPOCTHIX CTATHYECKH
HEOIPEAETMMBIX
ST p— HEONPEAETMMEIX  GamoK  IpH
Ipu  PACTIKCHHE - PACTSDKEHHMH —CHKATHH. Pacuer
oxaTMH W KPYUCHUH. CTATHYECKH  HEOMPEACTMMBIX
IIpumeHeHHE  METOA BeMIgE Hpi RPYHEHHE,
CHIL JJIsL pacqefra Kanonmueckue ypaBHCHI/UI
CTATHIECKH meroma cmi.  IlocTpoeHHE
HEOIPEACTUMbIX SIIOp BHYTPESHHUX YCHUITHHA UL
CHCTEM. CTATHUECKH  HEONPEIEIMMBIX
pam. OmnpeneneHue
[epeMEIICHIH B  CTaTACCKH
HEOIpPEACIAMbIX CHCTEMAX.

14 | TOHKOCTEHHBIC 0,5 | OmpeneneHne YKecTroCThb ronxocrennsix | OIIK-3, TIK-4,

000I0uKH HANpPSDKEHUH B CTepIKHEH 3aMKHYTOTO IIK-16
TOHKOCTEHHBIX npoduns  TpH CBOGOIHOM
CTEpIKHSTX TIPH M3THOE A | ypyaepmm. OmnpeneneHye

KPY4YECHHUH.

HanpsDKEHHE H HepeMEIIEHHH
B TOHKOCTCHHOM CTEPXHE NpPH
u3rube U KpyICHHH.
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15 | KonueHTpanus 0.5 | Konnenrpamus TeopeTHaecKuit k03P HULUCHT OIIK-3, [IK-4,

2

Hanpsmceﬁuﬁ. HarIpSDI(eHI/If:I. KOHLIEHTpAHH Hamnp f{)KeHHf;I. TIK-1 6
KoHTakTHBIC KoHTaKTHBIC BoruncieHue HATIPSDKEHHH
HaIPSDKEHUS. HAIPSDKEHHUS. 1Y CKATHH JBYX INUIEAPOB. |

16 | Pacuer 0,5 | Pacuer xoHcTpyKumii Ha | IIpezen spraocusoctd. | OIK-3, IIK-4,
KOHCpr‘K].IPIif'I Ha BBIHOCIHUBOCTD. Kogfpd}uuue}n‘ aCUMMETPHH IIK-16
BBIHOCITMBOCTE mpKia. Pacder Ha MPOTHOCTD

IpH  TOBTOPHO-TIEPEMCHHBIX

HAMPSDKCHUIX.

17 | HewcrBue 0,5 VY napHOE neiictBue | BrraucneHUC HOpMAJIbHBIX OIIK-3, IIK-4,
TMHAMHAYECKHX Harpy3KH. HampsOKCHUH B fanke TPH IIK-16
Harpy3oK JpsaMIIeCKHt yaape. Yder MacChl CTEPHI

k03 prrrHeHT IPH | perBITHIBAIOETO YAAP.
yaape. JTpHAMAIECKII
k03 GHULIUCHT mpH

BepTHI(aIIbHOM yaape.

7. Codepaicanue 1ad0pamopHulLx sauamuii (Tabnuna 4 a — O9IHad dopma, Tabmuua 4 6 -
3aounas hopma)

Ilens nposedenust 1AOOPAMOPHIX squamuii — IpHOOPETEHUE OIIbITA HKCIIEPUMEHTAIbHBIX
MCCIIENIOBAHMIA TIPH ONPENeNeHNH MEXaHHHECKHX XapaKkTepUCTUK MaTepuana u HaIpsDKEHHO-

1eOpMUPOBAHHOTO COCTOAHM 5/IeMEHTOB KOHCTPYKIIUH.
Tabnuna 4 a

dopmH

Kparkoe coaepaHue

Pasgen HaumenoBa
Chbl HHUe pyembl
AMCIUILTHHbI
JabopaTopH e
oii paboThI KoMIIe
TeHIH

- @cmbiTaTh 00pasIpl

Pacrsokenme u | 3 | JlaboparopHa Ilens paboTel

coKaThe s pabora Nel. H3FOTOBJICHHBIE U3 PA3HBIX METAIIOB Ha
TIPSAMOJIMHEHHBI pACTSIKEHHUE U ONPENETUTD ux ocuosuble | I[IK-16
i HcnpiTaHUE
X CTepIKHEH MeXaHUUeCKHe XapaKkTepUCTUKH.
METaJJIOB Ha "
CIILITAHUSA IPOBOMASATCS Ha
pacTsKEHHE. PoBULE

YHMBEPCATBHBIX Pa3pPHIBHBIX MallWHaX U
HCIILITATENIbHBIX ~ CTEHIaX. O6paszen
3aKperuiieTcss B 3axBaTax MaIlWHbl H
nioxsepraercs AehOpMUPOBAHHIO BILIOTh
10 paspyLIeHus. ITpu 3TOM 3aBHCHMOCTD
MEXKTY pacmmBaromeﬁ cujol H
BeJIMIUHON TIPOJIOTBLHOM nedopmaluu
3aMUCHIBAETCS B BHZE rpaduka, KOTOPBIA
HA3BIBAETCS  MAIIMHHON auarpaMMoin
pacTsDKeHMs ~ Marepuana. Crpourcs
ycjOBHas ~ Auarpamma PaCTKEHMS,
yCTaHABIMBAIOIA CBSI3b MEXKTY
HOpPMaJIbHBIM HaIpsDKEHUEM U
OTHOCHUTEIBHON TIPO/IOJIbHOM
neMMauueﬁ. ITo ycioBHOM AuarpamMme
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PACTSDKEHHUs ONPENEILA0T NPOYHOCTHBIE
XapaKTepUCTUKH Marepuaia npu
pacTsDKEHHM.  3amONHACTCA IPOTOKOJ
HCTILITAHUH.

HcnBITaHUsAM TOABEPraroTes obpasnnl 13
MSTKOM cTany (TacTHHbIH MaTepuai),
yyryna (XpymnKuit Marepuan), ZAepesa.
VcopITanus mpoBOAsATCSA Ha CTCHAS.

IIpu UCITBITAHUH TUIACTUYHBIX
MaTepuajiop Ha  CKaThe MOJTyYAI0T
rpaduk 3aBUCUMOCTHU MEXIY
oHMaoLIelt CHIOf 1 UMHOM o0pasia —
nuarpamMy — CKaTwsL. Ilo puarpamme
cKaTHs OTIPEIENSIOT Tpeen TeKydeCTH
[UIaCTUYHOTO MaTepHaa.

JuarpamMma COKATUA XPYIKOTO
Marepuana TIPEZCTABIISIET MOYTH
npsMyi0, CJerka  BBIIYKJIYIO JIMHUIO
BILUIOTh [0 pa3pylieHHA. Paspymenue
[IPOUCXOJMT BHE3AITHO. Ilo nuarpamme
CKATHS ONPENENSIOT Mpeziest MPOTHOCTH
UL XpyIIKOTO MaTepuasa nph COKATUH.
JlmarpamMma  CKaTusi  JIepesa pu
JeiCTBUM HArpysku IOIEPex BOJIOKOH
AMeeT BuA, ONM3KMH K AMarpaMme
CokaTUsl TUIACTUYHBIX MAaTepHaJIOB. IIpu
cokaTMM  OepeBa  BONb  BOJIOKOH
quarpaMma  TOJydaercs, - Kak st
XPYIKHUX MaTepPUaIOB.

JIaGopatopHa
s pabora Ne2.
HcnblTaHne
MaTepUaioB
Ha CXKaTHe.

10 | Kpyuenue 6 JIa6opartopsra | Llenb paboTbl - W3YUEHHME IOBE/ICHIA
CTepIKHEH 5 paboTa Ne3. | IUIACTHHHBIX ¥ XPYIKHX MaTEpHaoB, U
Vcmprranue | Aepesa TPy KPYHeHHH U OPE/IENCHIC VX

MaTepuajioB | MPOYHOCTHAIX XapaKkTePUCTHK.
pu VcHBITaHAsAM TIOJBEPraioTcsi  00pasibl
KPy4EHMH. KpYTJIOTO CEUCHMS U3 MSTKOH CTalH

(mmacTUUHbIA MaTepuan), —anebacTpa
(xpynkui MmaTepual) WU T€peBa.
HcnpiTaTenbHasa MalIuHa -
VHUBEPCAIbHBIA  CTEHA MU-40 st
JCIbITaHMM HA KpydeHue. B pesynbTaTe
IPOBEIEHHbIX UCTIBITAHUA ~ TIOJTy4atoT
JMArpaMMbl KPYHeHw st Ui TUIacTHIHOTO
¥ XpymKoro marepuana - rpaduKH
32BHCHAMOCTHA KpyTSAIIEro MOMeHTa OT
yria 3aKpyduBaHuA. Ilo u3BECTHBIM
dopmynam OIPeNEIsoT npenen
IPOTIOPIHOHANBHOCTH LA IIACTHYHOTO
MaTepyana ¥ IpEeNelbl MPOTHOCTH JULA
XPYIIKOTO 1 TUIACTUHHOTO MaTepuana.

Tlenb pabOTHl — OMpPENENHUTH OMBITHEIM OIIK-3,
yTeM nporud cBOOOMHOrO  KOHIA IIK-4,
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JIabopaTopHa
51 paboTa Ned.

OpPOCTPaHCTBEH-




HBIA U3ruo OrmnpeneneHue KOHCONbHOW  Oamku ¥ CpaBHHTD IIK-16
TIPSIMOJTMHEHHBI nporubos [OJyUeHHble JaHHbIE C pesysbTaTaMi
X CTEPIKHEH. KOHCOJILHOM | TEOpETHYECKOro pacHeTa.
BHelIEeHTPEHHOE Ganku  npu | LlopAnox BBITIOIHEHUA paboThL.
pacTsDKeHHe  — KOCOM Onpenenurb — pasMepel HCTIBITYEMbIX
CoKaTHE. usruoe. GasoK. BLIMHCIATE MOMEHTHI HHEPIUH
OTHOCHTEJbHO TJIABHBIX IEHTPAIBHBIX
ocefi W MOMEHTbI CONpPOTHBICHHUA
ceuenys, VIcxons U3 yCIOBHH MPOYHOCTH
OTpENeNuTh ~ BENMIHHY IOTyCKaeMOH
Harpy3ku. I1Ipou3BecTH TEOPETUIECKHUE
pacuersl. F3mMepuTh BETMHUHY IOJTHOTO
mporuGa ¥ yroil OTKJIOHCHMA JIMHAX
[OJTHOTO Mporuba OT OIHOH M3 IIaBHBIX
IIEHTPaJIbHBIX OCeH. CpaBHHUTD
TEOpETHIECKEe PACIEThI C MOJIy4EHHbIMU
] 9KCIIEPUMEHTAIbHBIMU NAHHBIMH.
Jla6opatopsa | Lenb paboTbl — OKCIEPUMEHTAJBHO OIIK-3,
s pabora NeS. | OTIPEACTUTE HOPMAaJIbHBIE HANPSDKEHMUA B IIK-4,
OmnpeneneHue | KpaHHUX TOHUKAX TIOTIEPEYHOTO CEeUeHNs 1 IIK-16
HANpsDKEHUM | CPAaBHUTH IOJTydeHHBIE Pe3yNbTaThl €
npu pacueTHbIMY  JIAHHBIMU. UcmbrTanus
BHELIEHTPEHH | MPOBOJATCSA HA MEXaHUYECKOH MallnHE
oM Sz-10-1. JIna  9KCIEPUMEHTaJIBHOTO
PACTSDKEHMM. | OTPENICNICHUA HAIPSDKEHUH C MOMOIIBIO
TEH30METPOB OIIPENeISA0TCA
OTHOCHUTEIbHBIE AehopManuy KpanHuX
BOJIOKOH CEeUueHM, 3aTeM c
KCIIOJIb30BaHNEM 3aKOHA I'yka
BBIUMCIIAIOTCS  HAmpsDKeHus B OTHX
BOJIOKHAX. TeopeTHYecKue 3HAICHMA
HOPMaJIbHBIX HaIPSDKEHUH BHITUCIIOTCA
mo  Qopmyme [ HOPMAJBHHBIX
HampsDKEHWH ~ TpE  BHELCHTPEHHOM
PACTSKEHUH.

Tl VY cTOHYUBOCTD Jlaboparopsa | Lenb paboTst - omperieNieHue
CYKAThIX s paboTa Neb. KPUTAIECKOH CHIIBI TIPH OCEBOM CKATHH
CTepKHEN Wcmbiranme | crepkesi. icmbiTaHue IPOBOIMTCA Ha | [IK-16

CTep)KHs. Ha | yCTAaHOBKE THIIA CM-20. Ilpu OMmBITHOM
YCTOMYHBOCT | OTPENCIICHHH KPUTHUECKOH CHUJIBI
b TIpU O0CEBOM | 00pasen HAarpyXaercs OCEBOH CUJION
COKATHUH. BpallleHus  BUHTA. IIpu  motepe

yCTOWYMBOCTH ~ II0  LIKAj® HOHHYCA
dukcupyercss ~ Ocajka  IPYXHHBI X,
OmbITHOE 3HAYEHHME KPUTHYECKOH CHIIbI
ompenensieTcs 1o Gopmye Fu=K4, rne
K - KECTKOCTh TIPY>KUHBL.
Teoperudeckoe 3HAUCHUE KPUTHIECKON
cuibl  ompenemserca 1O dbopmyie
Oiinepa.

21



Paznen.
JJHCHHHJIHHbI

HaumenoBaH

ue

1a6opaTopHO
ii paboThI

PacTsoxeHUE

CXKATHC

TIPAMOTHHENHBIX

CTEpIKHEH

0,5

2

JIaGopaTopHas
paGora Nel.

WUcneiTanue

METAUIOB  Ha

PaCTSDKEHHE.

Kparkoe coaepxanue

Llems paGoTel -  HCIBITATE obpasiesl,
J3FOTOBJICHHBIE W3 DPasHBIX METAJUIOB Ha
pacTSDKGHHE H ONMPEACIHTb HX OCHOBHBIE
MEXAHHUIECKHE XapaKTEPUCTHKH.

McrpiTaHus IPOBOASTCS Ha YHUBEPCATBHBIX
paspHIBHEIX MallUHAX H HCTIBITATENIbHBIX
crennax. Obpaser] 3aKpemIeTCs B 3aXBaTax
MAIIHHBL ¥ TIOABEPTaeTcs IepOpMUPOBAHIIO
BIOTH 4O  paspymenms. IIpuy  5TOM
3aBUMCHMOCTb MEXTy PaCTATHBAIOMIEH CHIIOHN
U BEIMUYHHON rrponomaﬂoﬁ nedopmMarn
samucEBaeTCs B BuAe Tpaduka, KOTOPBIH
HA3BIBAETCS MAIIHHHOK IparpaMMon
pacTsDKEHUs MaTEpHala. CtpouTcs yCIOoBHAL
IparpamMma pacTsKCHHA, yCTaHABIUBAIOMASL
CBs13b MEIy HOPMAIbHBEIM HAMPDKCHHEM H
OTHOCHTENBHOHM MPOJOITBHOM neopMarnueH.
[lo yCIOBHOHM JWArpamMme PACTSDKEHUA
OIPEEILIIOT TPOIHOCTHBIC XapaKTEPUCTHKU
Marepuana HpU PACTHKCHHH. 3anonHAeTCS
TIPOTOKOJI HCTIBITAHUH.

0,5

JIabopaTopHast
paGora  Ne2.
UcnwiTanue
MaTepHaIIOB
Ha C)KaTHE.

10

Kpyuenue
cTepKHEH

JlaGoparopHast
pabora  Ne3.
Ucnbitanue
MaTepHaloB

pu

cHEITaHusIM  TIOBEPraoTcs 00pasupl M3
MSTKOH CTalH (MIacTHIHBIA MaTepHa),
yyrysa  (Xpymxuid MaTepuan), JAepeBa.
WcrpITaHus IPOBOAATCS Ha CTCHAC.

[Tpy MCHBITAHAX ILTACTHYHBIX MaTepHualioB
HA CKATHE TIONyHYaroT rpaduK 3aBHCHMOCTH
MEKIY —CKIMAIOMICH cuioM M JJIHHOM
ofpasma — [uarpamMy — COKaTHi. Tlo
AuarpaMme CxaTds —ONPEeASioT mpeaen
TeKyHUeCTH MIACTHHOr0 MaTepHaa.
JlparpaMma  CKaTHs XPYHKOrO MaTepHaia
IPEACTABIAET ~IOYTH  HPAMYIO, crerka
BHUTYKTYIO JIMHHIO BIUIOTH 1O paspymeHus.
PaspymmeHue MPOMCXOIUT BHE3AMHO. Ilo
quarpaMMe CKaTHs ONPENENIOT  MPeAcH
IPOYHOCTH JUlsl XPYIKOro MaTepuala px
CHKaTHH.

Jlparpamma CkaTdst JAEpeBa TIPH JEACTBUM
HArpy3Kd IOIMEPEK BOJIOKOH HMECT BUZ,
GrusKHH K AHArpaMMe COKaTHs IUIACTHIHBIX
marepuanos. Ilpu CXaTHH JACpCBEA BIOJIb
BOJIOKOH JHarpamma IIONy9aeTcd, Kak IUD
XPYIKHX MaTEPHUaJIOB.

Llene paboThl - H3YUCHHE MOBEACHUS
[IACTMYHBIX M XPYIKHX MAaTepuajos, H
JepeBa TPH KPYYEHMM M ONPEACICHHC ux
TIPOYHOCTHEIX XapPAKTEPUCTHK. WcnbiTanusM
TIOJBEPratoTCs 00pasipl Kpyriaoro CEUCHUS

Tabmuna 4 6

®opmu

pyemble
KoMneT

eHLHH

OIIK-3,
IIK-4,
IIK-16
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3 MsCKOH cTamy (TUIaCTUIHBIH MaTepHan),
anebacTpa (XpymKuH Marepuan) H ASpeBa.
WcnpiTaTenbHas MaMuHa — V HEBEPCATbHBIHA
crern MUA-40 nyis MCIIBITAHME HA KPYHEHHC.
B pesymbrate MPOBEICHHDBIX HCIIBITAHUA
MONY4aloT ~ JHArPaMMBl  KPYHeHM pif ¢
[IACTHYHOTO W XPYNKOro Marepuaia  —
rpaduKy 3aBUCHMOCTH KPyTAIIETO MOMEHTA
OT yria 3aKpyuHBaHHI. [Io u3BECTHBIM
dhopmynam OIPEICIAIOT mpeaen
IPOTOPLIOHANBHOCTA AT IIACTHIHOTO
MaTepuana ¥ TPEJENbl MPOTHOCTH IS
XPYITKOrO ¥ IIACTHYHOr0 MaTepHaia.

10 Kocoit u| s JlaGopatopuas | Lens pabOoTBL — OTPEAEIUTE OIBITHBIM ITyTEM
pPOCTPAHCTBCH- 7 | pabora  Ned. mporu6  CBOGOAHOTO  KOHIA KOHCOJIbHOM
HBIH u3rud Onpenenerue | Oamku ¥ CPaBHUTE IIOMy4EHHBIE JaHHBIC C
HPAMOIMHEHHBIX mporu6oB Pe3ysbTaTaMu TEOPETHHECKOTO pacuera.
CTepIKHEH. KOHCOJIBHOM TlopsIOK BHIMONHEHMS PAOOTHL. Onpenenuthb
BHereHTpEHHOE Oamxu mpu | pasMepbl HCIBITYEMBIX GajgoK. BBHIYIHMCIHTD
PACTSDKEHUC - KOCOM H3rHGe. | MOMEHTHI MHEPLMH OTHOCHTENIBHO rIaBHBIX
CKaTHe. IEHTPAJIbHBIX oceit %4 MOMEHTBI

COTIPOTHBNIEHUS ~ CEICHHS. Ucxoms  u3
yCIOBUI HPOYHOCTH OMpPEACIHTE BEIMIMHY
JOIyCKAeMO#H Harpy3KH. TIpoussecTr
TEOPETHIECKIE pacHeTHL. H3meputhb
BEJIMUMHY  IIOJIHOTO nporuba ¥ Yroi
OTKJIOHEHHS JIMHHH IIOJTHOTO nporuba OT
OMHOM M3 THABHBIX IIEHTPaIbHBIX ocei.
CpaBHUTb ~ TEOPETHHUECKHE — PACHCTHI c
TIOTy4ICHHBIMHA HKCIIEPUMEHTAIbHBIMU
JTAHHBIMH.
0.5 JlaGopatopuas | Llens paGoTel ~ —  OKCIEPUMCHTAILHO OIIK-3,
>~ | pabora NeS. ONPECIUTh HOPMATIbHBIC HANPSDKEHAS B IIK-4,

OmpeneneHue | KpaiHHX TOHUKAX [IOTIEPEYHOr0 CCUCHHA H IIK-16

HAIPSOKGHWE | CPABHHTh  TONYHCHHEIC pesymbTaTel €

px PACUETHBIMH JAHHBIMH. HcnerTanus

BHELCHTPCHHO | ryopopaTes Ha MEXaHMIeCKol maimmHe SZ-

i 10-1. s SKCIIEPUMEHTAJIBHOTO

PaCTCHUH. | (ryonenenps HANPDKCHHE C  TOMOMIBIO
TEH30METPOB OMPEICISIOTCS OTHOCHTEIIBHBIC
ne(opMAIMH  KPAHHIX BOIOKOH  CEICHM,
satem C mCIomp3oBaEmeM 3akoma Tyka
BLIUMCISIOTCS ~ HampsDKeHws B 9THX
BOJIOKHAX. TeopeTHIeCKHe 3HAYCHUS
HOpMaJIbHBIX HAIPSUKEHMH BEMHCIIOTCA 1O
dopmyre A HOpMATBHEIX HAIpSDKSHUH IPH
BHELIGHTPEHHOM PaCTDKCHHH.

11 V cTOWIHBOCTD 1 JlaGopartopuas | Llems paboTel — ONpEAEIICHHE KPHATHYECKOH
CHKATBIX pabora  Ne6. | cmmel  TIpH  OCCBOM CKaTHX  CTEPIKHA.
CTepyKHEH WcnbTanue WcrbiTanue IPOBOAUTCS HA YCTAHOBKS THIIA

crepxns  Ha | CM-20. [Ipu  ONBITHOM  OTPEACICHHH
YCTOHYHMBOCTD KPATHHCECKOH  CHIIBI obpasel] Harpyxaercs
IpE  OCEBOM | OCEBOH cuno#t pamenws sunTa. [Ipu morepe
CHKATHH. yCTOMYMBOCTH [0 IKame  HOH ca
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uxcupyeTcs 0CajIKa IPYKUHBI A. OmpITHOE
HAUCHME KPHUTHYECKOH CHIbI OTPEACIACTCH
1o dopmyne Fyp=K-4, rae K — xecTrocT®
TIPYKHHBL. TeopeTuIecKoe 3HAYUCHHE
KPUTHMECKOM ~ CWJIBl  OMpPEAGNseTes MO
e Dunepa.

Jlabopamopnvie pabomet Npo6oOAMCs 6 NOMEUEHUU yuebHoll 1abopamopuu 322 kagpedpwi
TMO ¢ uchonb308aHuem CneyuanbHo20 11a60pamopHO20 0060py008AHUA.

8. Camocmosamenvhan paboma baxanaspa (tabmuia 5 a — OUHA hopma, Tabnuua 5 0=

3a04Has popma) ¢ yKkasaHUEM (opmMupyeMbIX KOMITETSHIIMH

TaGmuna 5 a
Ne Templ, BbiHOCHMbIE HAa | Yachl dopma CPC ®opmupyembie
n/i | camocrosiTebHYI0 padoTy KOMIeTEeHUHH
1 Beenenuie. Baemnue 4 IIpopabomxa mamepuaia. OIIK-3, IIK-4,
Harpy3Ky ¥ BHYyTPEHHHIE TToo20moeka Kk mecmuposanuio. IIK-16
CHJIBL
2 | PacTsikeHHEe U CKATHE 5 Ipopabomka mamepuand. OIIK-3, IIK-4,
IPSIMOJIMHENHBIX CTEpKHER TTodzomosxa k 1a00pamopHbIM IIK-16
pabomam u ogpopmaere oniemos.
TTo020mo6Ka K NPAKMUYECKol
pabome
3 T'eomeTpuiecKue 4 IIpopabomxa mamepuand. OIIK-3, IIK-4,
XapaKTePUCTUKU CedeHU [10020mMO6KA K NPAKMUYECKO IIK-16
pabome
4 | Teopus HaIpsDKEHHO- 3 IIpopabomxa mamepuana. OIIK-3, IIK-4,
ne(OpMHPOBAHHOIO Tlod20mosKa Kk NpaKmu4ecKol IIK-16
COCTOSIHMS pabome
5 | W3rub crepxHen 4 IIpopabomxa mamepuand. OIIK-3, IIK-4,
10020mO6KA K NPAKMUYECKOU IIK-16
pabome
6 | KpyueHue cTepHeR 5 IIpopabomxa mamepuana. OIIK-3, IIK-4,
TTod20mosKa Kk 1a00pamopHbIM IIK-16
padomam u oopmiene onriemos.
TT0020mOoBKA K HPAKMUYECKOT
pabome
7 | Kpurepuu NpoOYHOCTH 1 4 IIpopabomxa mamepuana. OIIK-3, IIK-4,
IUIACTUYHOCTH 10020mOoBKA K NPAKMUYECKOT IIK-16
pabome
8 C105KHO€ COTIPOTHUBIICHUE 4 IIpopabomxa mamepuana. OIIK-3, IIK-4,
IHooz0mosxa K mecmuposanuio. IIK-16
9 | M3rub ¢ Kpy4eHHEM 4 IIpopabomka mamepuana. OIIK-3, IIK-4,
TT0020mo6Ka K NPAKMUYECKOH IIK-16
pabome
10 | Koco#t u 5 IIpopabomxa mMamepuana. OIIK-3, IIK-4,
IPOCTPAHCTBEHHBIH u3ruod T10020mo6Ka Kk 1A0OPAMOPHbIM IIK-16
TIPSIMOJTTHEHHBIX CTEpIKHEH. pabomam u ogopmaeHue oniemos.
BHelneHTpeHHOE [Tod20moeKa K RPAKMUYECKOl
pacTsDKeHHe — CKaTHe. pabome




11 | YcroiunuBOCTb CHKATBIX 5 IIpopabomxa mamepuand. OIIK-3, IIK-4,
CTEpIXKHEN TTod20mo6Ka Kk 1A00PAMOPHbIM IIK-16
pabomanm u oGopmierue oniemos.
10020moBKa K RPAKMU4ECKOU
pabome
12 | O6mwue TEOpEMBbI 00 4 IIpopaGomxa mamepuand. OIIK-3, IIK-4,
YIPYTHX CHCTEMAX. OO6mue TT0020mO6KA K RPAKMUYECKOU IIK-16
METO/IbI ompefieNeHus pabome
TepeMeIeHAN.
DHePreTUIeCKUe METONBL.
13 | Crarugecku 4 IIpopabomxa mamepuana. OIIK-3, IIK-4,
HeompenenuMble CHCTEMEI T10020mO6Ka K RPAKMUYECKOU IIK-16
pabome
14 | TouxocTeHHbIE 00OIOUKH 4 IIpopabomxa mamepuana. OIIK-3, IIK-4,
T10020mOBKA K NPAKMU4ECKOU IIK-16
pabome
15 | KoHueHTpanus 4 IIpopatomxa mamepuana. OIIK-3, IIK-4,
HanpsokeHu#. KOHTaKkTHBIC T10020mOoBKA K NPAKMUYECKOH IIK-16
HATPSOKEHHI. pabome
16 | Pacuer KOHCTpyKIM# Ha 4 Ipopabomxka mamepuand. OIIK-3, IIK-4,
BBLIHOCJIUBOCTD [10020mO6KA K NPAKMUYECKOU IIK-16
pabome
17 | JeiicTBHe IMHAMIECKUX 4 IIpopabomxa mamepuand. OIIK-3, IIK-4,
HArpy30kK TI0020mo6Ka K NPAKMUYECKOl IIK-16
pabome.
TIoo20moska K mecmuposanuio
Ta6muua 5 6
Ne Tembl, BBIHOCHMbIE HA Yacel ®opma CPC ®opmMHpyeMBIE
wn | camoctosiTenbuyro paGoty KOMIETEHIHH
1 Beenenue. Buemnre Harpy3ka 11 IIpopabomia mamepuana. OIIK-3, IIK-4,
¥ BHYTPSHHHE CHIIbL. Hoozomosxa Kk mecHuposaHuio. IIK-16
2 PacTsaKeHHE M CKATHE 12 IIpopabomxa mamepuana. OIIK-3, IIK-4,
HPSAMOTHHEHHBIX CTEpIKHEH Todzomoexa k 1a00pamopHbLIM IIK-16
paboman u 0GopuIeHIe OMHemos.
I10020moBKa Kk NPaKMUecKol
pabome
3 T'eoMeTpHIECKHE 11 IIpopabomxa mamepuana. OIIK-3, IIK-4,
XapaKTEPUCTHKU CeucHHH TTodzomoexa Kk NPaKmu4ecKkoi IIK-16
pabome
4 Teopus HaIpsDKEHHO- 11 IIpopabomia mamepuana. OIIK-3, IIK-4,
nedopMHUpPOBAHHOTO TTod20mo8Ka K NPAKMUYeCcKot IIK-16
COCTOSIHHS pabome
5 N3rub crepikHeR 11 IIpopaGomxa mamepuana. OIIK-3, IIK-4,
TTo020mosKa k NPaKmu4eckou IIK-16
pabome
6 Kpyuenue cTepKkHei 12 IIpopabomxa mamepuana. OIIK-3, IIK-4,
[odzomoexa k 1a60pamopHbIM IIK-16
pabomam u OGopMIeHUe OMIEMOs.
T10d20moeKa k NPAKMUYeCKOU
pabome




7 Kpurepuy MPOIHOCTH 1 11 IIpopabomia mamepuand. OIIK-3, TIK-4,

MIACTHIHOCTH TTodz0mosra Kk NPaKMu4ecKol IIK-16
pabome
8 C10’KHOE COTIPOTHBIICHHUC 11 IIpopabomxa mamepuana. OIIK-3, IIK-4,
TIodzomoexa Kk mecCmuposanuio. IIK-16
9 M3rub ¢ KpyIeHHUEM 12 IIpopabomxa mamepuana. OIIK-3, IIK-4,
TTod20moeKka Kk NPaKmMu4ecKow IIK-16
pabome
10 | Kocoit ® TMpOCTPaHCTBEHHBIA 12 IIpopabomia mamepuana. OIIK-3, IIK-4,
u3rud IPAMOITHHEAHBIX TTodzomoexa k 1a00pamopHbIM IIK-16
crepxHedl.  BHEEHTPEHHOS paboman u 0QpOpMIEHUE OMHEMmOS.
PaCcTSDKCHHE — CXKATHE. ITo020mo8Ka k NPaKmu4ecKoi
pabome
11 | VcroiauBoCTh COKATHIX 12 IIpopa6omxa mamepuana. OIIK-3, IIK-4,
CTepKHER IToozomoexa k 1a60pamopHbIM IIK-16

pabomanm u OOpmIeHUe ONHemos.
TTo020moexa Kk NpaKmu4ecKkoi

pabome
12 | O6mue Teopemsr 06 ympyrux 11 IIpopatomxa mamepuand. OIIK-3, IIK-4,
cuctemax. OOmue METOABI ITodz0mosKa Kk NPAKMU4eCcKO IIK-16
OITPEAEIICHHS TEpEMEIICHUH. pabome
DHepreTHYeCKUe METObL.
13 | CtaTuueckyd HEOMPEACIAMBIC 12 IIpopabomxa mamepuana. OIIK-3, IIK-4,
CHCTEMBI T10020mosKa Kk NPAKMU4ecKol IIK-16
pabome
14 | ToHKOCTEHHBIE OOOIOUKH 12 IIpopabomia mamepuana. OIIK-3, IIK-4,
TTod2omoexa Kk NpaKmu4ecKou IIK-16
pabome
15 | KoHueHTpamusi HampsDKCHHI. 12 IIpopabomxa mamepuana. OIIK-3, IIK-4,
KoHTaKkTHEIE HATTPSDKCHUA. TTod20mosKa Kk NPAKMU4ecKol IIK-16
pabome
16 | Pacder  KOHCTpYKIMH  Ha 12 IIpopabomxa mamepuana. OIIK-3, IIK-4,
BBIHOCIIHBOCTB JeiicTBrE TTo0z0moexa Kk NpaKmu4ecKoi IIK-16
MUHAMHUYECKHX Harpy3oK pabome Iloozomosxa K
mecmupo8anuio

9. Hcnonv306anue peiimunz060i CUcHeMbl OUEHKU 3HAHUU.

Ilpu oyenke pe3ynLMamos desimenbHOCIU ~ CHyOennos 6  PamMKax OuCyunIuUHsl
«Conpomuenenue MamepuaIo8) UCHONb3yemci pelimunz06as  CUCHIEMA. Peiimunzo6asn OYeHKa
(opmupyemca Ha OCHO6GHUY MeKyujezo U NPOMEICYMOUHO20 KOHMPONA. Maxcumanvnoe u
MUHUMQIBHOE KOMU4ecmeo bannos no pasnuiHbim gudam yueOnoii pabonl onpedensomecs. ux
CHODICHOCIbIO. 3-biil CeMecmp 3a6epuiaemcst poCcmasnenuem OyenK u coomeemcmeyouezo ei
yucna Gannoé 0o sxzamena (36+60), Ha sk3amene (24-40), obwee Hucno 6anoe (60+73-yooé.,
74-+86- xop., 87+100-omn).

Ipu usyuenuu OUCYUNTUHD NpedycMampueaemcs SK3amer, GbINONHEHUE 1ADOPAMOPHBIX
pabom, 6vINOAHEHUE NPAKMUIECKUX pabom. 3a omu KOHMpONbHbIE MOUKU cmyodenm Modicem

nonyuums MUHUMANLHOE U MAKCUMAIBHOE conuuecmeo 6annos (cm. mabnuyy).
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Ouenounle cpeocHsa Kon-60 Min, 6annos Max, 6annos ]
Jla6opamopnasa paboma 6 18 30
Tecmuposanue 2 3 10
IIpaxmuyeckue pabomst 15 15 20
JK3amen 1 24 40

\TImozo 60 100 ]

10. Hut])opmauuonuo-memoduuecxoe obecneuenue OUCUUNTIUHDL

10.1 Ocnosnasn rumepamypa

IIpy W3yYeHUH JIUCIATUIMHEI

((COHpOTI/IBJ'IeHI/Ie MaTepHajioB» B KayecTB€ OCHOBHBIX

MCTOYHMKOB MHQOPMAIN PEKOMEH/IyeTCsl NCTIONb30BATE CIIEYIOLIYIO IUTEPATYPY.

OcCHOBHbIE HCTOYHHKH HHPOPMAIHH

—

Koa-BO 3K3.

Acanynuna, E. 10. ConpoTuBiieHHe MaTepHalIOB . yuebHOe
nocob6ue mis By3os / E. FO. Acanynuna. — 2-e U3[., UCIIp. ¥
nor. — Mocksa : M131aTensCTBO FOpaiit, 2020. — 279 ¢. —
(Bbicmee 0OpasoBaHue). — ISBN 978-5-534-02370-1.

35C IOpaiit [cafit]. — |

URL: https://urait.ru/bcode/453259
TlocTyn u3 060 Touky MHTEpHET
TI0CJIE PETHCTPALH C
xoMmmbioTepos B® ®I'BOY BO
«KHATY»

Kpusomarxo, C. H. ConpOTHBICHUE MaTepUaNoB : yIeOHUK
Y IPAKTUKYM Ui By30B / C. H. Kpupowmamko. — 2-€ 31,
nepepa®. 1 fom. — MOCKBa UsnatenscTBo FOpaiT,

2020 — 397 ¢. — (Bbiciree 00pa30BaHHE). — ISBN 978-5-

SBC IOpaiir [caiiT]. —
URL: https://urait.ru/bcode/449918
TocTyn 13 MoO0H TOUKH HnrepHET

[oCJIe pErucTpaLuy ¢

npaxTukyM s By3os / B. T AramuH. — 2-¢ u31., nepepad.
u nor. — Mocksa : M31aTensCTBO IOpaiit, 2020. —

342 ¢. — (Beicimee 06pasoBaHue). — ISBN 978-5-534-
07212-9.

534-00491-5. xommbiotepos B® ®I'BOY BO
«KHUTY»
Atarus, B. I'. ConpoTuBieHHE MaTEPHATIOB : yueOHUK U SbC IOpaiir [caliT]. —

URL: https://urait.ru/bcode/450626
Tloctyn u3 060 Touky MHTepHET
ToCJIe PErUCTPALH C
xoMmmbiotepos B@ @®IBOY BO
«KHUTY»

10.2 Jlononnumensvhan iumepamypa

B kauecTBe MOTIOJIHUTEIBHBIX HUCTOYHHUKOB

CIIEMIYIOLIYIO TUTEPATypy:

IfIH(bOpMaI_II/II/I peKOMGHL[ye’TCﬂ HCIIOJIb30BaTh

JlonoaHUTEIbHbIE HCTOTHHKH undopManru

KoJ-BO 3K3.

1 Kpusomarxo, C. H. ConpoTuBIeHNE MaTepUajoB.
IIpaxTukyM: yueOHOe 1ocobue /st IPUKIALHOTO
Gaxanaspuara / C. H. KpuBomarnxo, B. A. KonHOB. - 4-¢
w3, uenp. | moi. - M. FI31aTenbCcTBo FOpaiir, 2016. - 353
c. - (Cepus: bakanasp. IIpuknanHoi Kype). - ISBN 978-5-
9916-7117-0.

JjexTpoHHas OubiroTeKa
«IOpaitt». http:// www.biblio-
online.ru/book/735B59FF-344A-
483D-AC65-0C29FC25A623.
JlocTym U3 M0O0H TOIKH HuTepHeT
TI0CJIE PErUCTPALIUY C
xommbtoTepos B® @I'BOY BO
«KHUTY»

2 Munus, JI. C. ConpoTUBIIeHIE MaTEPUAIIOB. PacueTHbIe U
TeCTOBbIE 3aaHKs. yueOHOe mocoOue My aKaieMUIECKOro

DnexTpoHHas OMOIHOTEKA

«Opaiiry. hitp:// www.biblio-
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6axanaspuara / JL. C. Munus, 0. I1. CaMCOHOB, B, E. online.ru/book/2A7223 AE-0003-
XpomaTos; 107 pex. B. E. XpomatoBa. - 3-€ U31., niepepabd. 4D24-887C-E4C34D331CB8.
u mom. - M.: 3marenbCTBO fOpaiit, 2015. - 224 ¢. — TlocTyn 13 M000H TOUKH HurepHet
(Cepust: bakanasp. Axanemuueckuit kypc). - ISBN 978-5- TI0CJIE€ PErUCTPALUH C
534-04328-0. xommbroTepos b@ ®TBOY BO
«KHUTY»
3. Acamymuna, E. I0. ConpoTHBICHHAE MaTepUajoB. JnexTpoHHas bubnroTeka
IIpakTuKyM: yaeOHOe nocobue s By3os / E. T0. «FOpaiit». http:// www.biblio-
AcanynuHa. - 2-€ U3/, CIp. 1 JI0IL. - M.: M31aTenbCcTBO online.ru/book/93C5FD63-0E84-
fOpaiit, 2015. - 157 ¢. - (Cepusi : YHUBEPCUTETBI Poccun). - 4590-A081-65678867C528.
ISBN 978-5-534-04576-5. TlocTyn w3 moOoH TOUKA HnrepHeT
ocIie PerucTpaLuy ¢
xommbiotepos B@ ®IBOY BO
«KHUATY»
4 AxmerssHos, M. X. CONpOTHBICHHE MATEPHUATIOB. DexTpoHHas OubiuoTeKa
yuebHuK [ OakaiaBpoB /M. X. Axmer3sizos, 1. b. «tOpaiir». http:// www.biblio-
Jlasapes. - 2-€ u3[., nepepab. u mor. - M.: 31aTenscTB0 online.ru/book/2EF62175-7A93-
[Opaiit, 2017. — 300 ¢. — (Cepust: bakanasp. TpukiagHO# 467D-BDES-73CC947EAS62.
kypc). — ISBN 078-5-9916-2566-1. JlocTyn U3 JE00# TOUKH HnTepHeT
I0CJIE PEruCTpaLuy C
xoMmmbioTepos B® ®I'BOY BO
KHUATY» B

10.3 Daexmponmnble UCHIOUHUKU ungopmayuu

TTpy U3y4eHHH JUCIIUILIUHBI «COnpOTUBIIEHHE MATEPUAIIOBY HCIIOJIb30BaHKE SJIEKTPOHHbBIX
JCTOYHHUKOB HHPOPMALIIH!

Poccuiickas TocyiapcTBeHHas OubnoTexa — Pesxum pocTyna: www.rsl.ru

Hayunas bubnoreka MT'VY um. M.B. JJomoHOCOBa — PeXHM IOCTYTIA. www.nbmgu.ru

DeXTPOHHBIN KaTajlor VHUL] KHUTY — Pexxum noctyna. http://ruslan.kstu.ru

DiexTpoHHas OuOIHOTEKa «¥Opaiity - Pexxum noctyrma: https://biblio-online.ru/

jexTpoHHast OuOIHOTeKa Znanium.com - PexuM noCTyra: https://znznium.com/

1
2
3
4. DexTpoHHas OubnuoTexa VHULL KHUTY — PexxuM nOCTYTIA. http://ft.kstu.ru/ft/
5
6
7 3BC «YHuBepcuTeTcKas OubmoTexa OHJIafiH» - PEXUM JIOCTyIIa: http://biblioclub.rw/
8

EnuHOoe OKHO JOCTyIda K pHOOPMALIMOHHBIM pecypcaM [SJICKTDOHHbIﬁ DeCVQCl — DPEeXHUM

nocryma: http://window.edu.ru/ catalog/resources?p_rubr=2.2.75.14.9

9, NeKTPOHHBI y4eOHBIA Kype AL CTYACHTOB ouHOil M 3a04HO# (opmbl OOyHEHW

[DneKTPOHHBIN pecypc] — PeXKAM NOCTYTIA. http://www.soprotmat.ru/

10. CompoTuBieHHE  MAaTEpHAIOB [DneKTPOHHBIH pecypc] —  DEeXHM  [NOCTYIA.

http://www.isopromat.ru/sopromat

CorJiacoBaHoO: il
(A%%
bubnurorexapb . 7\47 AT. JlatpimoBa
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11. Ouenounsie cpedcmea O onpedelenus pe3yibmamos 0C60eHUA OUCYUNTUHBL

OueHOUHBIE ~ CPEACTBA A NPOBENCHIT

TEKYILEr0

KOHTPOJIA YCHeBaeMOCTI/I,

TIPOMEXKYTOIHOM  aTTeCTaluH oOydJaromuxcs M uTorosoit  (rocynapcTBEHHOM UTOrOBOM)

aTrecTauruu pa3pa6aTblBa}0Tcs1 COTJIaCHO TOJIOXKEHHUIO o @oHmax OIECHOYHBIX Cpe€AacCTB,

DACcCMATPUBAIOTCA KaK COCTaBHAs HacCTb paboueit TPOrpaMMbl 1 0(hOPMIISIFOTCS  OTAETBHBIM

JIOKYMEHTOM.

12. MamepuaibHo-mexnHu4ecKoe obecneuene OUCKUNAIURL (MOOYLA).

Tuist peanusauuu y4eOHOTO mporecca o mucuurinae  CONMpOTHBJICHHE MATepUason

Tpe6ye'r Csl CIIEOYHOIIES MaTepI/IaJIBHO-TeXHH‘IeCKOC obecrieueHue:

THaHMeHOBaHI/Ie HaumeHoBaHue yueOHOH TTepeueHnb 1a0OPaTOPHOTO T
pasnena (Tembl) 1abopaTopuy, ayAUTOPHH, Kiacca 00opynOBaHuU,
IMCIIUTUIAHBI CrerManu3upOBaHHOM Mebeny 1
TEXHUYECKHX CPENCTB 00yueHNUs
1-17 VuebOHast ayIUTOPH I - MyJHTAMEJMHHBIHA TIPOEKTOP;
IIPOBE/ICHYS 3aHATUH JEKIMOHHOTO | - TepCOHANIbHBIA KOMITBIOTEDP;
THIA - HaCTEHHBIN SKPaH,
(K, 104) - aKyCTHYECKUE KOJIOHKH,

- yueOHBIE CTOJBI, CTYJIB,
- MOCKa IepenBIDKHAL,
- CTOJI TPETIOfaBaTeN .

KommuiekcHas 1abopaTropysi OCHOB
NPOEKTUPOBAHNA, IPUKJIATHOM
MEXAHUKH, COTPOTHBIICHHUS
MaTepUaNoB ¥ TEOPHUY MEXaHU3MOB
u mamuH (K, 322)

- yueOHbIe CTOJBL, CTYIIbS,

- CTOJI TIPeTIo/iaBaTelsd,

- yueOHO — HArJIHbIE nocoous;
neTand 1 cOopoUHbIE SIUHHILIBL
3aIOpPHO apMaTyphl, CTEHIEL ITO
M3y4aeMbIM TeMaM. PemyKkTop
[IATHHAPHHYECKHH ¢ KOCO3yORIMH
KOJIECAMH, YEPBIUHBIA PETYKTOD,
yCTaHOBKA KJIMHOPEMEHHOM
riepesiayk, MaKkeT
MHOTOCTYTIEHYaTO! Nepenain
(LATMHIPUYECKOE Koco3yboe,
IMTHHAPHYECKOe IPsAMO3yooe,
KOHUYECKOE 3allETUICHHU), KOMILIEKT
[OIIMITHUKOB KadeH¥s, KOpoOka
CKOpOCTEH ¢ IPSAMO3yORIMHU
KOJIECAMHM.

TloMereHye s CAMOCTOATENBHOK
paboThl
(K, 214)

- MepCOHAIBLHBIA KOMIBIOTED;
- CTOJI KOMITBIOTEPHBIH;
- yueOHbIE CTOJBI, CTYJIbS.
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13. O6pazosamensible MEXHOLOZUU.

1 Jlexuwu. Hapsmy ¢ TpanuUIMOHHBIMA - BHI@MH JEKIMOHHBIX 3aHATHH, TaKOKe
MCIIONb3YIOTCSL  JIEKLIMsI-BU3YIIM3aIns (c WCTIONB30BAHMEM PASIMHHBIX GopM HATJIAIHOCTHU:
TPE3EHTALMH TO NHUCIHUILIUHE, MyJbTUMENNa, PUCYHKH, (oTo, cxembl U TaONuUIbl); JEKLIH-
KOHCyNbTanus (OCyLIeCTBIsIeMas B dopmare «BOIPOCHI — OTBETBD).

2. IIpakTHdecKue 3aHATHA (YCTHBIA OIPOC, TECTUPOBAHUE, cobecenoBaHue, OUCKYCCHA,
KOJIOKBUYM, pedepatsr).

3. JIabopaTOpHBIE 3aHATHSL.

4. Tlpu opraHu3aLUM CAMOCTOSITENbHON ~ pabOoThl  MCIIONB3YIOTCA  CIICAYIOIHC
06pa3oBaTeNbHbIE TEXHOJIOTHM:! camooOyuenue (MHIMBUAYaNbHAs ¥ IPYIIOBAA CaMOCTOSTEIbHAs
paGota — m3ydeHue 0asoBOH H (OTIOJHUTENBHOM JIMTEPATYPEI, TOArOTOBKA X MPAKTHIECKIM

3aHSTHAM).
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JUCT NEPEYTBEPKJIEHUS PABOYEN NPOI' PAMMbI

Pabouas nporpamMma 1o JUCIUIIINHE <<COHpOTI/IBJI€HI/I€ MaTepHualioB» NepecMOTpeHa Ha 3aceaHnuu

kadenper TMO
Harta Hammune Hammune Ilonmuce TTommucek ITonmuce
/0 | mepeyTBepXKIEHUs | W3MEHEHW# | W3MEHEeHWH B | pa3paboT- | 3aBEHyIOIIEro | HadalbHHKA
PII (mpoToxon CITHCKE guka P11 kadenpoi YMO
3aceaHus ATEpaTyphl
kadenpet Ne or
20 ) :
HET HET oy
2 L owt 010906010 # U V% an_ . /%




