Hpunioxenne 2 k PIIJ] «ConpoTuB/jieHne MaTepuaioB»

21.05.04 I'opHoe aeJ10

Hanpasaennocts (mpo¢puis) [logzemuasi pa3padoTka pyAHbIX MeCTOPOKACHHUI
®opma 00yuyeHUsT — OUHAS

I'ox nadopa - 2021

®OH/ OHNEHOYHbIX CPEACTB 11O JUCHUIIVINHE

1. OOuiue cBexeHus

1. | Kadenpa I'opHOTO ETa, HAyK 0 3eMiie U IPUPOJ000yCTPOICTBa

9 Kon u crienuansHocTh, | 21.05.04 Topuoe neno, IlonzemHas paszpaboTka pyaHBIX
" | HanPaBICHHOCTH (IPOGUIIB) MECTOPOXKACHUI

3. | ducuurimnHa (MOIYIb) ConpoTHBICHUE MAaTEPUATIOB

KonuuecTBo 3TanoB ¢GpopMupoBaHUs
4. | xomneTeHM  (pasmensl,  TeMmsbl | 15
JIACITATITIHBI)

2. IlepeyeHb KoMIeTeHIUH

Konx u HaumMeHOBaHUe
HHANKATOpA
JOCTHKEHUs] KOMIIEeTeH U

KO}I U HAUMCHOBAaHUC
KOMIIETCHIIUH

IIK-4.1. T'oToB 3KCIUTyaTUPOBaTh 00OPYAOBAaHHE U TEXHUYECKUE
cucteMbl obecniedeHus 3QeKkTuBHOM U Oe30MacHON peann3auu
TEXHOJIOTHYECKHX IPOLIECCOB TIPH IPOM3BOJACTBE pPadOT IO
9KCIUTyaTallMOHHOW pa3Besike, J00bIYe U mepepaboTKe TBEpAbIX
ITIK-4. CriocoOeH y4uTHIBaTh TEXHWYECKHE | MOJNE3HBIX HCKOMAEMBIX, a TaKXe TP CTPOUTENLCTBE U
M SKCIUTyaTallHOHHBIE MapaMeTphl AETaled | SKCIUTyaTalluH MOJ3E€MHBIX 00BEKTOB PAa3IMIHOTO Ha3HAUCHMUS.

u y310B TopHOoro obopynmosanus npu ux | IIK-4.2. T'oToB 3KCIiyaTHpOBaTh CHUCTEMBI TEXHOJIOTHYECKOTO
MPOEKTUPOBAHNUH M HKCIITyaTaIlluN TPaHCIIOPTa TOPHOTO MPOM3BOACTBA C 00ECHEUCHNEM KOMILIEKCa
TEXHUYECKNX W OpraHM3alMOHHBIX Mep 1Mo Oe30macHOi
9KCILTyaTally 3JIEMEHTOB TPAHCIIOPTHBIX CHCTEM.

TIK-4.3. Bnageer OCHOBHBIMH MeTOJaMU OIICHKU
9KOJIOTMYECKOTO COCTOSIHHSI OKPYXKAIOUIEeH Cpe/ibl.

IIK-5.1. IIpumeHsieT ecTeCTBEHHOHAYyYHBIE U OOIICHHKCHEPHBIE

MK-5. Crnocoben  pemath  3anayd, | 3HAHUS B MPOPECCHOHANBHOMN JeITeITHLHOCTH.

OTHOCSIIIIAECCS K npodeccuonanpHoii | IK-5.2. [IpuMeHsieT OCHOBHBIC HAaydYHbIC 3aKOHBI M METOJIBI IS
JACATCIBbHOCTH, MIPUMEHAA METOAbI peuIcHuA HpO(beCCI/IOHaJ'H:HI)IX 3a4a4 B COOTBETCTBUU C npo@mneM
MO/ICTTUPOBAHUS, MaTeMaTU4eCKOro | cBOel Mpog)ecCHOHATBHOM AEATETbHOCTH.

aHanm3a, €CTECTBEHHOHAYUYHbIC u | IIK-5.3. VYuuThiBaeT COBpEMEHHbIC TEHJCHIIMH PAa3BUTHS
OOIIeHHKEHEPHbIC 3HAHUS TEXHHUKM W TEXHOJOTMH B  cBoell  mpodeccroHanbHON

JCATCIBHOCTH.




3. Kpurepuu u nokasareji OlleHUBAHHMS KOMIIETEHIMI HA Pa3JIMYHBIX ITAaNax uX GopMUpPOBaAHUSA

JTtan ¢popMupOBaHUS

KpnTepIm H NMOKa3aTe/J i ONCHUBAHUSA KOMHCTEHHl/Iﬁ

(I)OPMI)I KOHTPOJIsA

®opmupyemast HNupukaropsl
KOMIeTeHIuH (pa3ieibl, copmMupoBaHHOCTH
KOMIIeTEeH U KOMIIeTEeH UM 3HaTh: Ymern: Baaners: .
TeMbI TUCHUILIAHBI) KOMIIeTeH Ml
K-4. Crocoben | IK-4.1. l'otoB 3HaueHue
YVUUTHIBATh TEXHUYECKUE | IKCITYyaTUPOBAThH TUCHHTUINHEL B CBETE
U DJKCIUTyaTallHOHHEIE | 000pyIOBaHHE u peeHus 3amad,
mapaMeTpel AeTanell ¥ | TeXHUYEeCKHe CTOSAIINX nepen
y3JI0B TOPHOTO | CHCTEMBI [IpoBomuTs  pacyeTsl | HAPOIHBIM
o0opymoBaHUs TpH WX | obecredeHus IeTaJei W y3JO0B | XO3AHCTBOM, T.C.
N OCHOBHBIC ypaBHCHHA H
1. 3amauu u MeTOIBI MPOEKTUPOBAHHUH u | addexTuBHOR u METONb  pelleHns  3azad MaIllMH H allapaTtoB | HEOOXOIMMOCTHIO
CONPOTHUBJICHUS 3KCIUIyaTaluuu 6e3omacHoi con OTI/IBJI;eHH;[ AHAJIMTUYECKH U C | [OBBILICHUSA Tect
MaTepHasoB. peanusanuu MaTIe) . HIOMOIIEIO s pexTuBHOCTH,
TEXHOJIOTHUECKHIX p BBIYHCITUTENHHBIX JKCIUTyaTaIMOHHOMN
MPOLIECCOB pu METOZIOB HaJe)KHOCTH u
MPOU3BOJICTBE PpaboT 06e30macHOCTH
o KOHCTPYKLUN u
9KCILTYaTaluOHHON CHIDKEHHE nux
pasBezke, JOObIYE H TPYAOSMKOCTH.
nepepaboTke HaBrikamu  pacuera
TBEPIBIX  TOJE3HBIX JIIEMEHTOB
OnpenensTb o
HCKOIIAeMBIX, a KOHCTPYKIUH Ha
XapaKTePUCTUKHI
TaKXKe mpu | OU3HKO-MEXaHIMYECKUE MIPOYHOCTH u N
IIPOYHOCTHU U N YceTHbIN onpoc.
2. Pacrsxenue u CTPOUTENILCTBE U | XapaKTepUCTHKHU MMOCTPOCHUIA 3IIOP
IJIACTUYHOCTH Oryer o
cxKarue. JKCILTyaTaIluu MaTepHaJoB U METOJbI MX BHYTPEHHUX CHIIOBBIX .
XPYIKUX u npaKTHYecKoi padore
MOJI3EMHBIX OOBEKTOB | OTpPE/IEeIICHUS (hakTopoB,
MIACTUIHBIX .
Pa3ITUIHOTO HATPSKCHUN "
MaTepHuasoB .
Ha3Ha4YEeHMUS. MepeMeIneHuii  mpu
K-4.2. l'oToB PaCTsHKCHUU-CKATHH
JKCIUTYaTHPOBATh HaBbikamMmn  pacuera
CUCTEMBI 3JIEMEHTOB
3. HampsbkenHOe 1 Co3naBaTh o
TEXHOJIOTMYECKOI0 N KOHCTPYKIUH Ha .
Jne(popMHPOBaHHOE OcHoBHbIE MOHATHSL | IpOoCTeIue  MOJAETH VYceTHbli onpoc.
TpaHCIOpTa TOPHOTO JIMHAMHUYECKYIO
COCTOSIHUE NIPU CONPOTHUBJICHUS JUTSt HCCIIeIOBaHUs Oryer o
MIPOU3BOJICTBA c N MPOYHOCTH u N
PACTSDKCHHH U MaTepHUalioB HaTIPSKCHUN u nmabopaTopHOit paboTte
obecreueHreM . OTIpeICIICHUS
COKaTHUH. nepopmanuii. .
KOMITJIEKCa nepeMeneHu i mpu
TEXHUYECKHUX u yaape




JTtan ¢popMupOBaHUS
KOMIIeTeHIUH (Pa3esbl,
TeMbl TUCIHUTIIHHBI)

4, OcHOBHBIE

MEXaHHYECKHe
XapaKTePUCTUKH
MaTepHaoB.

5. Cnsur

6. Kpyuenue

7. Teomerpuueckue
XapaKTEPUCTUKU

MONIEPEYHBIX CEYEHUM.

8. MUsrud.

®opmupyemast
KOMIIETECHIUSA

IK-5.
pemarts
OTHOCSIIUECS
npodeccHoHAIBEHOM
JIeATEeIbHOCTH,
TIPUMEHSIS
MOJICINPOBAHHUA,
MaTeMaTH4eCKOTo
aHa/In3a,

Criocoben
3a7a4H,

K

METOAbI

€CTCCTBCHHOHAYYHBIC U

0O0IIeHKEHEPHBIE
SHAHUSI

HNupnkatopsl
KOMIIeTEHIIUH

OpTaHHU3aIOHHBIX
Mep mo ©Oe3zomacHOU
IKCILTyaTallu
AIIEMEHTOB
TPaHCIIOPTHBIX
CHCTEM.
IK-4.3.
OCHOBHBIMH
METOJlaMH  OLCHKH
9KOJIOTUYECKOTO
COCTOSTHUS
OKpYy>Karoue cpepl.
IK-5.1. Tpumenser
€CTECTBEHHOHAYYHBIC
U OOLICHH)KXEHEPHBIC
3HAHHS B
npodeccroHabHOM
JIeSITEIbHOCTH.
IK-5.2. Tlpumenser
OCHOBHBIE  HAy4HBIE
3aKOHBI M  METOJIbI
JUISt peueHus
npodeccrnoHamTbHBIX
3a1a4 B
COOTBETCTBUH c
npodueMm cBOCH
npoQeCCHOHATBHOM
JIeSITeIIbHOCTH.
IK-5.3. VuureBaer
COBpEMEHHbBIE
TEHJCHLUH Pa3BUTHS
TEXHUKH u
TEXHOJIOTUH B CBOEH
npodeccnoHambHOM
JIeSITeIbHOCTH.

Bnaneer

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTEHHl/Iﬁ

(I)OPMI)I KOHTPOJIsA

chopMHpPOBAHHOCTH
3HaThb: YMmerb: Baanern: opmup .
KOMIIEeTEeHIN i
HccnenoBath
(hH3UKO-MeXaHUIeCKHe [I0JIy4YEHHBIE HaBbikamu pacuera
XapaKTEPUCTUKU JKCIIEPUMEHTAIbHbIE DJIEMCHTOB Ortuer 1o
MaTepHUaIoB U METObI UX pe3ysbTaThl U KOHCTPYKLHMH Ha nmabopaTopHOii paboTte
ONpEaEIICHUs CpaBHUBATh UX C YCTOWYUBOCTD
TEOPETUYECKUMHU.
Uccnenosath
CwmsTue. PacueTsl  Ha | moyiyuyeHHBIE o
O6muM MOAX0AOM K YcrHbI# onpoc.
MPOYHOCTb. JKCIIEPUMEHTAIbHbIE

[ToTeHuManpHy0 3HEPTUIO

pe3yabTaThl U

OIICHKE TMPCACIIbHOTO
COCTOSAHUA

Otuer 1o
NpaKTHYecKoi padore

nedopmanuu CpaBHMBATh UX C
TCOPETHYCCKIMHU.
Hasrikamu pacuera
3JIEMEHTOB
Uccnenosatb KOHCTPYKLHUH Ha
Onpez[enemile MTOTTyYCHHBIC MIPOYHOCTH U Veruniit onpoc.
HaTpSOKCHUH U 9KCICPUMEHTAIEHBIC MTOCTPOCHHUS JITIOP

nedopmanuii. Pacaerst Ha

MNPOYHOCTD U )KECTKOCTb.

Pe3yJIBTATHI U
CPaBHMBATh UX C

BHYTPEHHUX CHJIOBBIX
(akxTopoB,

OTyer no
MpaKTHIECKO padoTe

TEOPETHYCCKIMH. HaTpsOKEHUH U yTIIOB
3aKpy4HUBaHUS IIPU
KpY4YEeHUHU
Uccnenosath Meronamu
MOJIyYCHHBIC OTpeeIeHUs .
I'eomerpuyeckue YcTHBII onpoc.
OKCIICPUMEHTAJIbHBIC T€OMETPUUCCKUX
XapaKTEPUCTUKU Oryer o
. pe3yabTaThI XapaKTePUCTHK .
MOTIEPEYHBIX CEUCHUIA nabopatopHoi paboTte
CpaBHMBATh Hux C TIONIEPEYHBIX

TCOPETUYCCKHUMMU.

(cocTaBHBIX) CEUCHUH

VYcnoBue Npo4YHOCTH PH

n3ruode

OnpenensiTe BEJININHBI
MaKCHMaJIbHOTO
nporuba u yrioB
MOBOPOTA CEUEHHH
Ganku
IKCIIEPUMEHTAIIHLHO U
TEOPETHYECKU

Hassikamu pacueta
JJIEMEHTOB
KOHCTPYKLIUH Ha
MPOYHOCTb U
MOCTPOEHHUS MIOP
BHYTPEHHUX CHIIOBBIX
(akTOpOB U
HapspKEHUH Ipu
n3rube

VYcTHBIi onpoc.
Otuer o
MPaKTHIECKOH paboTre




JTtan ¢popMupOBaHUS
KOMIIeTeHIUH (Pa3esbl,
TeMbl TUCIHUTIIHHBI)

9. YwucTslii u3ruod.

10. Ilonepeunslii U3ruo.

11. Kocoii u3ruo.

12. TlepememieHus B
opyce.

13. depmbl U1 pamsbl.

14. Merox cui .

®opmupyemast
KOMIIETECHIUSA

HNupnkatopsl
KOMIIeTEHIIUH

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTEHHl/Iﬁ

(I)OPMI)I KOHTPOJIsA

c¢(opMHUPOBAHHOCTH
3HaTh: Ymersb: Baanersn: bopmup .
KOMIIeTeHIHIi
OnpenensiTb
HaNpsHKEHUS pu VYceTHbIN onpoc.
[loTeHUIManbHYI0 PHEPTUIO Pacueramu Ha
. YUCTOM nzrude. OTuer o
nedopmannit MIPOYHOCTH .
[IpoBomuts  pacyeTsl MpaKTHIECKOil paboTte
Ha MPOYHOCTH
OnpeneneHueM
PammonaneHeie  ceueHms | MccrmemoBaTh M pemiath | HOPMAaJbHBIX u
MU TPOAOIEHOM M3THOE. | OCHOBHBIC 3aa4n | KacaTeIbHBIX OTuer o
[loHsATHE © TPOJOIBHO- | COMPOTHBIICHHS HATPSKCHUN B | maboparopHOU paboTe
MOTIePEYHOM U3rube MaTepuagoB MIOINEPEYHBIX
CCUYCHUAX
O06pabathiBaTh
OnpeneneHuem
pe3ybTaThl N Oryer 1o
VYcnoBue NpoYHOCTH. HaIpPsHKEHUN U N
HH)KEHEPHOTO nabopaTopHOit pabore
IPOTHOOB .
HKCIICpPUMEHTA
I'pamoTHBEIM
COCTaBJIICHUEM
Uccnenosats
Yeunus, HaNpsDKCHUS | pacUeTHBIX cXeM,
MTOTTyYCHHBIC .
nedopmanuu B Opyce. oTpeneieHueM YcTHBI ompoc.
o . | PKCIepUMEHTAILHBIC
[onmoxxeHne HEHTpaNBEHON e3VIILTATLL TEOPETHICCKUX " OT4er o
JTUHAN B ceuennsx | oY AKCIIEPUMEHTATBHBIX MPaKTHIECKOH padoTe
. CpaBHHBaTh  HX  C .
pa3IuIHO KOH(pHUryparuu IepeMELEeHU I B
TEOPETUYECKUMU.
00BEMHBIX 3JIEMEHTax
KOHCTPYKLIUH
OnpenensiTh
pex Hassixamu
BHYTPEHHHE CHUJIOBBIE
BausiHue KOHCTPYKTHBHO- BBITOJIHECHUS o
(baxTops!, YcTHbIN onpoc.
TEXHOJIOTUUECKHX pacueToB, TONB3YACH
KOHTPOJIMPOBATh N OTuer 1o
(hakTOpPOB Ha YCTAJIOCTHYIO CIpaBOYHOU .
MPaBUIBHOCTH . MPaKTHIECKOI padoTe
MPOYHOCTH JTUTEpaTypon u
MOJTYYCHHBIX
CTaHJapTaMH.
Pe3yJIbTaToB
PackpbiTh
OcCHOBHBIE pacueTHBIC | CTATHYCCKYIO HaBsikamu ~ BBIOOpaA
dopMynbl ¥ cHOCOOBI UX | HEOMPEICIUMOCTh OCHOBHOM  cucteMsl | Tect
TMOJTYYCHUA CTCPIKHEBBIX CUCTEM METOaa CHUII

MCTOIOM CHJI




JTtan ¢popMupOBaHUS
KOMIIeTeHIUH (Pa3esbl,
TeMbl TUCIHUTIIHHBI)

15. Kanonunueckue
ypaBHEHHSI.

®opmupyemast
KOMIIETECHIUSA

HNupnkatopsl
KOMIIeTEHIIUH

KpnTepIm H NMOKa3aTe/JIu ONCHUBAHUSA KOMHCTEHHl/Iﬁ

(I)OPMI)I KOHTPOJIsA

3HaTh: Ymern: Baaners: cqmpMHPOBaHH(.),CTH
KOMIIeTeH M
O6umwmit moxxoxn x pacuery | PaccunTsiBaTh Meronukoii pacuera
CTaTH4ECKU CTaTH4ECKU CTaTH4ECKU T
HEOIPEIEITUMBIX HEOIpPEeNeTNMbIE HEOIPEIEIUMBIX ect
CTEPIKHEBBIX CHCTEM. CUCTEMBI CUCTEM




4. Kpurepuu u MIKaJIbl OLlCHUBAHUS

4.1. 3a oTBeTHI HA YCTHOM ONIPOCE BBICTABJISIIOTCS 0AJLIbI

[TporeHT npaBUIIBHBIX OTBETOB Jo 60 60-80 81-100

KoimuectBo 0amioB 0 1 2

4.2. 3a oTBeTHI Ha BONPOCHI TECTOB BHICTABJISIIOTCS HAJLIbI

[TporeHT npaBUIIBHBIX OTBETOB Jo 60 60-80 81-100

KoimuectBo 0amioB 0 1 2

4.3. 3a BbINOJIHEHHE MPAKTHYECKOH PadOThI BHICTABJISIOTCS 0aJ1JIbI

3 Oamia — CTYIEHT pemui BCE PEKOMEHJOBAaHHBIC 3aJjaud, NPAaBUIBHO W3JIOKHI BCE
BapHaHThl MX pELICHMs], apTyMEHTUPOBAB UX, C 005A3aTeIbHON CCBHUIKOM HAa COOTBETCTBYIOIIHE
HOPMATHBBI (€CJIU M0 COACP>KAHUIO 3TO HEOOXOAUMO).

2 Gaiia — CTyACHT pemui He MeHee 85% pexoMeHI0BaHHBIX 331, IPaBUIBLHO U3JI0KUI BCE
BapHAHTHl PEIICHUS, APTYMEHTHPOBAB WX, C 00S3aTENbHON CCHUIKOW HAa  COOTBETCTBYIOIIUE
HOPMATHUBHI (€CIIU MO COAECPKAHUIO 3TO HEOOXOAUMO).

1 6amr — cryaeHTt peurwt He MeHee 65% pPeKOMEHIOBAaHHBIX 3a/1a4, IPABMIILHO M3JI0KUI BCE
BapHaHThl UX PELICHHS, apr'yMEHTUPOBAB HX, C 00s3aTENbHOM CCHUIKOM Ha COOTBETCTBYIOIIUE
HOPMATHBHI (€CJIH TI0 COACP>KAHUIO 3TO HEOOXOAUMO).

0 GammoB — cryneHT BeImoiHWI MeHee 50% 3agaHusi, W/WIM HEBEPHO YKas3all BapHAHTHI
pemeHus.

4.4. 3a BpInoJIHeHHE J1a00PATOPHOI PadOThHI BHICTABJISIOTCH 0aJ1/IbI

3 Oawta — CTYAEHT peIlWI BCE PEKOMEHIOBAaHHBIC 3a/laud, NPaBHIBHO H3JIOKHI BCE
BapHaHThl UX PELICHMs], apr'yMEHTUPOBAB UX, C 005A3aTEIbHON CCHUIKOM HAa COOTBETCTBYIOLIHE
HOPMATHBBI (€CIIH MO COAEP’KaHUIO 3TO HEOOXOMMO).

2 Oayta — CTYACHT pemmi He MeHee 85% peKOMEeHIOBaHHBIX 3a]1a4, MPaBUIHLHO U3JIOKHI BCE
BapUaHTBl PELICHUS, apryMEHTHPOBaB MX, C O0S3aTEJbHON CCBUIKOM Ha  COOTBETCTBYIOIINE
HOPMATHBHI (€CJTH TI0 COACP>KAHUIO 3TO HEOOXOANMO).

1 Gayn — cTyAeHT pemns He MeHee 65% peKOMEeHI0OBaHHBIX 3ajlad, MPaBUJILHO M3JIOKUII BCE
BapHaHThl UX PELICHHs, apr'yMEHTHUPOBAaB HX, C 00sA3aTEIbHOM CCBHUIKOM Ha COOTBETCTBYIOILIME
HOPMAaTHUBBI (€CIU 110 COAEPIKAHUIO 3TO HEOOXOAUMO).

0 OamnoB — cTyneHT BbIMONMHUI MeHee 50% 3agaHusi, W/WIM HEBEPHO YKas3ajl BapHaHThI
peLeHMs.

5. TumoBble KOHTPOJbHBbIE 3aJaHUSI M MeTOAHYECKHMEe MATepPHAJIbl, ONpeaesiioue
npoueaypbl OUEHUBAHUS 3HAHUI, YMeHMil, HABBIKOB M (MJIM) OMNBITA /AesITeJILHOCTH,
XapakTepusylmmx JTanbl (GOpMHUPOBAHHSI KOMIIETEHUMII B TIpouecce OCBOCHHUS
o0pa3oBaTe/IbHON NPOTrPaMMblI

5.1. TunoBble BONPOCHI K YCTHOMY ONIPOCY

1. MeTox nomyckaeMbIX HANIPSIZKEHU .

OrBer: DOTOT METOA OCTaeTCsd IOKa OCHOBHBIM NIPU pacyere Yy3jJI0B M JAeTaneu
MalIMHOCTPOUTEIbHBIX KOHCTPYKIMUA. OCHOBOW METOAa JOMYCKAEMbIX HAIPSKEHUN SBISIETCS
MMPECAIIOJIOXKECHUEC, YTO KPUTCPHUEM HAACKHOCTHU KOHCTPYKIIMU 6y21€T BBIIIOJIHCHHUE CJIICAYIOIICTO

YCIIOBHS IPOYHOCTHU: O, <[0], TIe O max - HauOobIIee HANPSDKEHUE, BO3HUKAIOIIEE B OJHON

W3 TOYEK OMACHOTO CEYEHMs M ONPENENIeMOe pacueToM; [G| - momyckaemoe (TIpeienbHoe) s
JAHHOTO MaTepHalia HalpsHKCHHWE, IMOJyYCHHOE Ha  OCHOBAaHMHM  JKCIIEPHUMEHTAIbHBIX

. o
WccenoBanui. JlomyckaeMoe HanpsbkeHue onpenensercs mo ¢popmyne: [o]=—2, tme op -
n



OlacHOE HampspkeHue; N - ko3dduuueHt 3amaca mpodyHocTU. I TUIaCTMYHBIX MaTepHallOB 3a

OIIACHOE HAIPSDKCHHE IPUHUMAETCS Ipefel TEeKy4eCcTH O g; Ul XPYINKHX MaTepHajoB -
BPEMEHHOE COIPOTUBIIEHUE (IIPEAEI IPOUYHOCTH).

2. MeToa pa3pylIaloIMX HATPY30K.

OtBer: Kpurepuil npoyHOCTH, NPUHATHIA B METOJAE JAONYCKAaEMbIX HaIPSHDKEHHUH, a
MMEHHO, HAIIPSDKCHUS B TOYKE, HE BCETJa U HE MOJIHOCTBIO XapaKTEPU3YET yCIOBHs HACTYIUICHHS
paspylleHusl KOHCTpyKUuu. B psge ciydaeB 3a Takodl KpuUTepuil LenecooOpasHee NPUHUMATh
IPEIENbHYI0 Harpy3Ky, KOTOPYIO MOJKET BBIAECPXKATh KOHCTPYKLMs, HE pa3pylmasch u
CYIIECTBEHHO He u3MeHss ¢opmy. IIpu 3TOM ycioBHe HPOYHOCTH, COCTOSAIIEE B TOM, 4YTO
npelenbHas WIM paspyllalollas Harpy3ka HeE JOJDKHA IIPEBBINATh JOIYCKAaeMyH0, MOXHO
IIPEJICTaBUTh B BUJIE:

Foe <[F]= 12
n
rie N — kxoddduuumeHt 3amaca NPOYHOCTH, MPUHUMACMBI TaKUM XKe, KaK M B METOJE
JIOITYCKaeMbIX HaIPSKEHUN.

3. CraTu4yeckH HeompeaeJMMble 3a1a4H

OtBer: bpychd M HIapHUPHO-CTEPIKHEBBIE CUCTEMBI, B KOTOPBIX BHYTPEHHHUE YCWIHS U
peakuuu omnop OT 33JaHHON Harpy3Kd MOXHO OIPEIEIUTH C IOMOIIbIO JIMIIb OJHUX YpaBHEHUN
paBHOBecHsl (ypaBHEHUN CTaTUKH), HA3bIBAIOTCS CTATUYECKU OIIPEICIIUMBIMU.

B ominume OT HUX CTaTMYECKM HEONPENCIMMBIMH HAa3bIBAIOTCS OpYChbS U CUCTEMBI,
BHYTPEHHUE YCHUJIUSA WUJIM PEAKIMK OIIOP B KOTOPBIX HEJIB3s ONPEACIUTD C IOMOLIBIO OAHUX JIHUILIb
ypaBHeHHI paBHOBecHs. [1o3ToMy mpu mX pacdere HEOOXOAWMO COCTaBIATH JIOTIOJHUTEIHHBIE
YPaBHEHHMSI - yPaBHEHUSI COBMECTHOCTH Je(OopMaLliii WM MepeMELIeHUN CeUeHHUH, yUUTHIBAIOIINX
Xapakrep neopMaIy CHUCTEMbI (TeoMeTpHdecKas CTOpOHA 3ajaud). YHCIo JONMOIHHUTEIBHBIX
YpaBHEHMH, HEOOXOIUMBIX [UIl pacdyeTa CHCTEMbl, XapaKTepU3yeT CTENEeHb €€ CTaTHYeCKOU
HeomnpeaenuMocTy. Beerja MOKHO COCTaBUTh CTOJIBKO JIOMOJIHUTENbHBIX YPaBHEHUMN, CKOJIBKO HE
XBaTaecT YPaBHEHUI CTaTUKU JJIsl PELICHMS 3a/1a4u.

VYcunus B aeMEHTax CTaTUUECKU ONPEENIMMbIX CUCTEM BO3HUKAIOT TOJIBKO OT JEHCTBUS
BHEIIHEH Harpy3ku (BKJIIouasi COOCTBEHHBIM Bec KOHCTpyKUuH). B snemeHTax crarnuecku
HEOIpeAECTUMBIX CUCTEM YCHJIMS MOTYT BO3HHMKAThb M NPU OTCYTCTBUM BHEUIHEH HAarpy3ku — B
pe3ysbTaTe, HalpuMep, U3MEHEHMsS TEMIIEpAaTypbl, CMELICHHUs OIOPHBIX CBS3€H, a TaKXKe IpH
MOHTaK€ M3-32 HETOYHOCTH M3TOTOBJIEHUS OTJIEIbHBIX 3JIEMEHTOB KOHCTPYKIUH.

5.2. TunoBoe TecToBOE 32/ 1aHNE
1. Hau6Gonpuue no Moayto HanpsiKeHus: OyJ1yT JOCTUTHYTHI HA y4acTKe

F F

/ 2P 5P P p

/ [ [

| I v
1) 1, 3) 1
2)1l, 41V
2. P=30xH, F=5cm, | =0,5 M. Ha xakyto BeTHYHHY YAJHHUTCS JICBBIH CTEPIKEHb

(Mm)?



/'3 2/ 3

1) 0.1, 2) 0.2, 3)0.3, 4) 0.5.
3. Eciu npu nHarpeBe 1-ro m 2-ro ctepkHeid Ha AT, TpamycoB B CHUCTEME BO3HHUKAIOT
YCUJIHSI, TO HACKOJIBKO HEOOXOAUMO OXJIaIUTh 3-i CTepPKEeHb, YUTOOBI ATU YCHIINS UCUE3TTH?

o

F=const

3 [=const

77
1)ATy, 2) N2 ATy, 3)2AT,, 4)3AT:.
4. Tlokazanue TteH3zomaTunka B cedyeHuu |-l paBHo ¢= 1.5 10'4, F = 10 CMZ,
E = 210" MIla. Torxa BenmunHa BHeIuHei cuiist P paBHa (kH).

F=10 cu’

P2 I

———

b 2b b

|
1) 60, 2) 80, 3) 100, 4) 120.

5. 2-11 crepKeHb UMEET JUIMHY O0JblIIe pacuyeTHOI Ha BenYMHY O . OnpenennTh

MOHTa)KHBIC HANPSDKEHHS B IEPBOM CTEpiKHE, eciu a, |, F u E u3BecTHBI.
2 P
1 F ]

il ZEN

Ve
]
a d

|
1) (0,18EF)YI,  2)(0.28EF)/I,
3) (0,58EFYL,  4)(0,58LF)1

K04 k npaBuJIbHBIM OTBETaM TeCTOBBIX 3aaanmii: 1-3; 2-1; 3-2; 4-4; 5-2.

5.3. TunoBbIe MpUMeEPbI MPAKTHYECKHUX PadoOT
Ipumep 1. Beruucauts ynenbHyo paboTy ynpyroi nedopmanuu npu pacTsKEHUU CTaJH,
MMEIOLIEN TIpenen ynpyroctu o, = 2500 Kkre/eM? 1 Moxynb yrpyrocts E = 2-10° kre/em?,
2

Pewenne. Vyenpuyto pabory ynpyroii nepopmarnuu onpezensem no popmyne: T, = ;-—E .

Torna

o’ 25002 KIC-CM
T == :156 .
i 9 2.2.10° cm®



Ipumep 2. CpaBHuTh BenWYMHBI pabOTHl JedopMalMU ABYX CTaJbHBIX CTEp)KHEH
KPYIJIOro ceueHus (puc.), eciid HanOOJIbIIUE PAcTATUBAIOIINE HANPSHKEHHS B O0OMX CTEPIKHSX

KI'C
ONIMHAKOBHI ¥ paBHbl 0 =1500 —, £ = 2.2 -10° kre/em?
cM
P ! p P ; I P
I Smm B 8 mm f.{MM Emm
I 1 1 [} 1
1 1 | I
; 600 mm | 200 W20 o -+-200 =
1 2

Pemenne. Tak kak MUHUMAJIbHBIE CEYEHUS U HAHOOJIBIIHE HAaITps>KCHUA 0boux CTCp)KHCfI
OJWHAKOBBI, TO JOJKHBI OBITH OJMHAKOBLBI U PACTATUBAIOIINEC CHUJIBI. Nmeem:

P=o-S :1500-%-0.82 — 754 xr

Omnpenensiem paboTy nedopMaIuy IepBOro CTEPIKHS:
P2l B 7547 .60 KI'C-CM

T=re—= =154 2%,
' 2ES 2.2.2:10°-(z/4)-0.8 cm®
Pabota nedopmarium 1eBOM M IPaBOM YyacTel BTOPOTO CTEPIKHS:
T,= %Tl = % 15.4=10.27 7= .

3

cM
PaGora gedopmarnuu cpeHeld 9acTi BTOPOTO CTEPIKHSL:
. P34 754 .20 KIC-CM
, = = 5 ;=146 ——7—.
2ES 2-2.2.10°-(z/4)-1.5 cM
Pabota nedopmaliiu BTOPOTro CTEPIKHS:
T,=T,+T, =11.73.46
cM
CnenoBarenbHO,
T, _154 1
T, 11.73

Bvi6oo: B cTepKHE NOCTOSHHOM TOJIIMHBI, HMMEIOLMM Ty K€ JJIHMHY M TO XKe
MaKCHMaJIbHOE HAIPSKEHUE, UTO U CTYNEHYAThIN CTEpKEeHb, 3a11acaeTcs B IOTEHIMATIBLHOU (popme
pabotel B 1.4 pa3za Oojblle, 4eM B CTYNEHYATOM CTEpXHE. DTO MOJO0XKHUTEIbHOE CBOWCTBO,
0COOEHHO IIpU yJApHOU Harpyske.

IMpumep 3. Ha uyrynnom kponmreiitne ABC (puc.) B mapHupe nojaselieH rpy3 Q = 5 .
Onpenenutb, Kakue IOJKHBI OBITH pa3Mepbl IUIOIIAJEH MONmepeyHoro cedeHust B Tire AB u
nozakoce BC, ecnu 1onyckaeMoe HalpspKEHUE YyTyHa Ha pacTsbkeHue 2942 H/em?, a JIOIIyCKaeMoe

HarpshKeHue Ha cxatue 8826 H/em?.

Pemenne. PacknagpiBaeM cuiy Q Ha JBE COCTABISIOIIME MO HAMPABICHUSM TATH AB u
noa« xkoca BC.

Cuna, pactsaruBaronias TAry,
Q-9 _5-1O3~10

) = — = — =28868 H.
tg60 tg60




Cuna, cxxpMaromas moakoc,
P _ Q-9 _ 5.10°-10
? sin60°  sin60°
HeoOxoauMmast miIomaab CeYeHHs TATH
28868

2942
HeobOxoaumas miomanb Ce4eHus MoKoca

=57737 H.

S, > 9.8cm’.

57737 _

8826
Ipumep 4. IloctpouTts 3mropy N 1151 O6pyca, H300paKEHHOTO HA PHC. U MOA00paTh

Iiomaab CCUCHUA Au pasMEp CTOPOH KBAAPATHOI'O0 CCYCHHA U3 YCIIOBHA )KCCTKOCTHU IIPU:
E=0.27-10° MIla, [u] =2 MM =2 - 10> m.

S, > 6.5cm’ .

~ Smu (107°) M
. LF)1 =20 xH 3n. K (kH) 0.8144/A
— 20 —
= d_ F2=30 kH 20 s —
PG
T =N
il a i % 70 ’
B b b 50—
A
a) ) =)

Pemenue

1. Her HEOOXOIMMOCTH ONPEACISTh PEAKIIMIO 33JICIIKU, TaK KaK OJIMH KOHeI[ Opyca
CBOOOTHBIN.

2. PazOuBaeM Opyc Ha rpy30BbIe yuacTku 1, 2, 3.

3. B mpenenax kaxaoro rpy30BOro y4actka MpoBOJUM CEUSHUS HA PACCTOSIHUH X; OT
Hayaja yJacTka, T.€. UCIIOJIb3yeM MECTHYIO CUCTEMY KOOpIUHAT.

4. Hcnonp3ys pabodee TpaBWUIO M MPUHITOE IPABUIO 3HAKOB, B KAXKJIOM CEUCHUU
3amuchiBaeM (QYHKIHMIO MpoaosibHON cuiibl N;j(X) (B TakoM ciydae peKOMEHAYeTCs PYKOW HIIn
Oymaroil 3akpbIBaTh OTOpachIBa€MYI0 4YacTh Opyca, 4YTOOBl HE JenarTh JAOMOTHUTEIbHBIX
pucyHkoB). [Ipu aToM paccMaTpuBaem CBOOOTHYIO YacTh Opyca.

N, (x,)=-F =-20kH (const) 0<x,<Iwm.
N,(x,)=-F -F -q-x, =
=-20-30-10-x,==-50-10-x,., 0<x,<2wm.
IMpu x, =0m, N,(0)=-50 xH.
Ipu x, =2mM, N,(2)=-70 xH;
N,(x)=-F —F,—q-(2+x;)+F, =
=-10-10-(2+x;)=-30-10x;; 0=<x;<2wm;
IMpu x, =0wm,  N,(0)=-30kH;
Ipu x, =2nm, N,(2)=-50kH.
5. I1o BeIuMCIEHHBIM pe3yabTaTaM cTpouM 3mopy N (puc. 0). AHaIN3 TOCTPOSHHOM SMIOPHI

N mo3BossieT BBIACIIUTL CICAYIOMINC 0COOEHHOCTH:

— B CEUEHUM, TJIe IPUIIOKEHA COCPEOTOUCHHas cuia F, mapamnensHas ocu Opyca, umeercs
CKA4OK, PaBHBII 3TOU CHUJIE;

— Ha IPY30BBIX Y4aCTKax, I1€ ACUCTBYIOT PABHOMEPHO PaCIIPEIEICHHbIE HATPY3KH
MHTEHCUBHOCTHIO (, Ha smtope N UMeroTcs HaKIIOHHBIE MPSIMbIE, TAHT€HCHI YTTIOB MEX/y STUMH

MPSIMBIMH ¥ OCBIO Opyca paBHBI HHTEHCHBHOCTH PACIpeIeICHHOMN 0 IJTWHE HATPy3KH (;



— Ha TeX IPY30BbIX yUacCTKax, IJie OTCYTCTBYET paclpeesieHHas Harpyska, amopa N

IIOCTOsHHA.

6. OnpenenumM nepemMenieHns XapakTePHbIX CEYCHUI U TIOCTPOUM 3ITI0PY NepEeMENICHUIA TPpU
A = const:

Ua = O (Tak Kak 37ech 3alieMIeHIe, MPEMSITCTBYIONIEE BEPTUKABHBIM IIEPEMEILICHUSIM).

R=A53—IN L(x)-dx I 30—10‘(3) dx _
0 0
22 2
—30:\'—10"7 —30-2—1027 0,2963-10°
~ E-A T 0.27-10°a-A A
0
u. =Al +AL;
2 2
MTN (x)-d f (=50 - 10xq)dx (-50x -10- ') .
* Y E-A ! E-A
0
22
(=30-2-10-20) 0 444.10°w
C0.27-10°-A A i
u\:—0,2963-10‘5+—0,444-10‘ ~0,7403-107°m"
¢ A A A ’
U, = AL+ AL, + AL,
ap o Nicf o 220xkH-Im_ —0.0741-10 M
" E-A 0,27-10°%Ila- A A
—0,7403-10°  —0,0741-10° -0.8144-10°m"
u, = + =
A A A

Hcrionb3yst MOMyuEHHBIE PE3YIbTAThl, CTPOHM 3ITIOPY NEPEME-
meHnii  ceueHWi (oM. puc. 3.3B), M3 KOTOPOH BHIUM, YTO

0.8144-10°
‘uLnaIX Z?' Hcnone3ysa paBcHCTBO ‘u|m =[u], MOJIVHAEM
-5
M =2.10"w
Orcroma A = %_0 4072-10° M ~0,41-10°°

[lpu A= a’=0,41M", cTOpOHA KBaAPATHOrO MONCPEUHOTO CC-
ucHus GyaeT paHa a = +/0,41-107 = 0,064 M =64 cm.

5.4. Ilpumep 1a00paTOPHOIi padoThI
Pacrsizkenue u cxxatue. OnpenesieHue BHYyTPEHHUX YCHIIUM, HATIPSKEHU I M IepeMelleHuil B
NoINepeYHbIX ceYeHUAX Opyca
CryneH4aTslii CTEp)KE€Hb HAXOIUTCS IOJ IEHCTBHEM OCEBBIX chil. [locTpouTs 3SmIOpBI
IPOONBHBIX cuil N, HOpMaJIbHBIX HaNpsKeHUid O u nepementennii A . CTepikeHb U3rOTOBIECH U3
cTanu (MOIyJb ynpyroctu £ =2 - 10° MIla). BapuanTsl 3ajaHuil BBIIAET MPENOJaBATENb.



Tabmuna 1.1 —CxeMbl CTep>KHEBBIX KOHCTPYKIIUH
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Bonpocs! 111 camonpoBepku

1. B gem 3akimovarotes gedopmaui pacTsyKeHHUs U CKaTHs?

2. B uem cymHocTh MeTOAA ceueHUit?

3. UYro Ha3bpIBaeTCA MPOJOJIBHOMN CUIION B CEYEHUH CTEPIKHSA?

4. Uto Ha3bpIBaeTCs SMIOpaMH NMPOJIOJIbHBIX CHJI U HOPMaJIbHBIX HampsbkeHui? Kak
OHHU CTpOSITCA?

S, Kak 3anuceiBaercs u xak popmynupyercs 3akoH ['yka npu pacTspkeHuu (coxatun)?

6. Yro takoe kordpunuent Ilyaccona?

7. ®opmyina ['yka, ee npuMeHEHHE.

5.5. Bonpocsl k 3k3aMeHy
1. 3amaun 1 METOIbI COPOTUBIIEHNS MAaTEPHUATIOB
2. PeanibHBIN OOBEKT M pacyeTHas cxema.
3. Cunbl BHELIHUE U BHYTPEHHHUE.
4. OcHOBHBIE BU/IBI HArpYyKeHUs Opyca.
5. Merox ceueHui.



6. [lepemernienns u nedopMaruu.

7. BHyTpeHHue CUIIbl U HAPSDKEHUS, BO3HUKAIOIIUE B MOMEPEYHBIX CEUEeHUsAX Opyca.
8. Y nunenue crepxkHs. 3akoH ['yka.

9. IlorenuunanbHast sHeprus aedpopMaIuu.

10. HanpsixernHoe u neopMupoOBaHHOE COCTOSTHUE MPHU PACTSIKCHUH U CYKATHH.
11. OcHOBHBIE MEXaHUYECKUE XapaKTEPUCTUKHU. Hakien u HarapToBKa.

12. Koadpdunment 3anaca. Jlomyckaemoe HanpsmoKeHHE.

13. YucTelii casur. Y aenbHasi IOTEHIUAIbHAS SHEPTUS TIPU CIIBUTE.

14. Kpyuenue 6pyca ¢ KpyIJbIM MOTIEPEUYHBIM CEUCHUEM.

15. Kpydenue Opyca ¢ HEKpYTJIbIM CEYCHHEM.

16. Kpyuenue TOHKOCTEHHOTO Opyca.

17. CtaTuueckue MOMEHTBI CEUCHHS.

18. MoMEHTBI UHEPLIUU CEUEHUSI.

19. I'naBHBIE MOMEHTHI U TJIABHBIE OCU MHEPIUH.

20. Bugst uzruba.

21. BayTpeHHue cuioBbie (haKTOphI pU U3THOE.

22. Yucterit n3rud.

23. DHeprus ynpyrux aedopmaruil.

24. Ilonepeunslii u3ruo.

25. Kocoit u3ru6.

26. Teopema Kactunuaso.

27. Cnoco6 Bepemaruna.

28. PackpbITHE CTaTUYECKON HEOMPEECTUMOCTH CTEPKHEBBIX CUCTEM.

29. Ilnockue U MpOCTPAHCTBEHHBIE CUCTEMBI.

30. Meron cu.

31. KaHoHHYecKHe ypaBHEHUS METOJA CHIL.

32. Ucnonb3oBaHue CBONCTB CUMMETPHUH MPU PACKPHITUH CTaTUYECKON HEOIIPEIETUMOCTH.



TEXHOJIOI'NMYECKASA KAPTA JUCHUIIVINHBI
OCHOBHASA OBPA3ZOBATEJIBHASA ITIPOI'PAMMA

21.05.04 I'opHoe aeJ10

Hanpasiaennocts (mpoduisb) Iloazemuasi pa3padoTka pyaHbIX MeCTOPOKIEHU I

(xox, HanpaByIeHHE, TPOQUIIB)

TEXHOJIOI'MYECKASA KAPTA

HIndp mucrummmas! o PYIIT

| 51.0.33

Jucrumimaa

| ConpoTuBjieHHEe MATEPHAJIOB

Kypc |3 |cemectp |6

Kadenpa

TOPHOTO J1eJia, HAYK 0 3emJjie H MPHPOI000yCcTpoiicTBa

®.1.0. npenoaasateis, 3BaHUE, JOIKHOCTb

| bekerosa Esiena bopucosHa, K.T.H., JOLEHT

Kadeapbl rOPHOrO Aesa, HayK 0 3eMJie M MPUPOI000YCTPOIicTBA

D6 TPYHIOEMKOCTbugeser | 180/5

| Kon-Bo cemecTpoB | 1 | Dopma KOHTPOJLA | IK3aMeH

-HK06111./Te1<. ceM. |3 2/32

[]‘_[P/CMOGLLL/TeK, cem. |8/8

IJ_[BO6IH./T6K. ceM. | 8/8 I CPC 00LL/TEeK. CeM. 96/96

Komnerenuuu ody4yaromerocs,

OpMHpYeMble B pe3yJibTaTe 0CBOEHHS TUCIHUILINHBI:

K-4. Cmocoben YYUTHIBATh
TEXHHYECKHE U OKCIUIyaTal[MOHHBIC
napaMeTpsl JeTalleil U y3JI0B TOPHOTO
obopynoBaHus npu Hux
MPOEKTUPOBAHUHU M DKCILTyaTalluu

IIK-4.1. ToToB 3KcITyaTHpOBaTh OOOPYNOBAaHME M TEXHHYECKHE CHCTEMEI
obecrieueHnst >PQPEKTUBHON M OE30MACHOM peann3anui TEXHOJIOTHMYECKUX
MIPOLIECCOB TPH TIPOM3BOACTBE pabOT IO SKCIUTyaTallMOHHOHW pa3BelKe,
Jn00bYe 1 TepepabdoTKe TBEPABIX IOJE3HBIX HCKONAEMBIX, a TaKkKe IpH
CTPOUTCIILCTBE n OKCILTyaTallunu IIOJA3CMHBIX 00BEKTOB pas3aIMIHoOro
Ha3Ha4YCHHU.

IK-4.2. ToTOB 3KCIIyaTHpOBAaTh CUCTEMbI TEXHOJIOTHYECKOTO TPAHCIOpPTa
TOPHOTO TIPOM3BOJICTBA C OOECHEUeHHEM KOMIUIEKCa TEXHHYECKHUX W
OpPraHM3allMOHHBIX Mep MO 0e30macHOM  JKCIIyaTallid  3JIEMEHTOB
TPAHCIIOPTHBIX CUCTEM.

IIK-4.3. BrageeT OCHOBHBIMH METO/IaMH OIIEHKH 3KOJIOTHYECKOTO COCTOSTHUS
OKpY’KaloIieH cpeapl.

IIK-5. CnoocobeH pemarh 3amaym,
OTHOCsIIHMECS K npodeccroHanbHOM
JICATEIIbHOCTH, HPUMEHSSI  METOJIbI
MO/ICTTUPOBAHUS, MAaTeMaTU4YECKOT O
aHamu3a, ©CTCCTBEHHOHAYYHBIC U
00IIenH)KeHEPHBIEC 3HAHUS

MK-5.1. TIpuMeHseT ecTecTBEeHHOHAYYHBIE W OOIICHH)XCHEPHBIC 3HAHUS B
po(eCCHOHATBHOM NeSTETHPHOCTH.

MK-5.2. [lpumMeHseT OCHOBHBIC HAYYHBIC 3aKOHBI M METOIBI UL PEIICHHS
Mpo()eCCHOHANBHBIX ~ 33aJad B  COOTBETCTBUM C HpoQHIeM  CBOCH
PO ECCHOHATBHOM IEeATETFHOCTH.

MK-5.3. VYuurbiBaeT COBPEMCHHbIC TEHACHIIMH PA3BUTHS TEXHUKH U
TEXHOJIOTHIA B CBOEH MPodheCcCHOHATLHON JAeATSIILHOCTH.

Koa ¢opmupyemoii
KOMIIeTeHIINH

Copepxanue 3a1aHus

MaxkcumaJjbHoe
KOJIMY€eCTBO 0aJ1J10B

KoanuecrBo
MepONpPUSITUHH

Cpok
Tpe0CTABIEHHS

Beoownwtii ook

He npeycMotper |

| | |

Ocnoenoit 010K

IIK-4; [IK-5 'Y cTHEIH ompoc 9 18 B tedenue cemectpa
I1K-4; ITIK-5 OTueT 1Mo MpaxkTUIecKoi paboTe 7 21 B teuenue cemectpa
I1K-4; I1IK-5 OTueT 1o abopaTopHoii pabote 5 15 B tedenne cemectpa
IIK-4; [IK-5 Tect 3 6 B tedenue cemectpa
Bcero: 60
ITK-4; TIK-5 JK3aMeH I sonpoc - 20 [To pacniucanuto
2 Bormpoc - 20
Bcero: 40
Hroro: 100
TIK-4; IIK-5 | [ToaroroBka ornopHOro KOHCIEKTa 10 I1o cornacoBauuio ¢
Bcero 6a/1710B 110 I0NOJHUTEIBHOMY 0JI0KY] 10 IpernoiaBaTeneM

[Ikana oueHuBas B paMkax 0auibHO-pedTHHroBOH cructeMbl MATY: «2» - 60 6ayutoB u MeHee, «3» - 61-80
6aioB, «4» - 81-90 6amnoBs, «5» - 91-100 6ayI0B.




