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1 Heaun ocBoeHMs TUCHMIIJIHHBI

LlenstMu OCBOCHUS AUCLUIUIMHBI SABISIOTCS (POpMHUPOBaHKE y CTYACHTOB OCHOBHBIX 3HAHUH U
YMEHUH B 00J1aCTH MH)KEHEPHBIX PAacueTOB Ha MPOYHOCTD, )KECTKOCTh U YCTOHYMBOCTh, a TAaKXKeE B
00JIaCTH SKCIIEPUMEHTAIIFHBIX HCCIECJOBAaHUN HAINPSDKEHHOTO M Je(OPMUPOBAHHOTO COCTOSIHUS
AJIEMEHTOB MAalIMH U COOpyXeHHid. OCBOEHHE METOJI0B U NMPHUEMOB MH)KEHEPHBIX PacueTOB M JKC-
NEePUMEHTAIBHBIX MCCIEIOBAaHUH 00eCreynBaeT HEOOXOAUMYIO0 TEOPETHUYECKYI0O M MPAKTHUECKYIO
MOJATOTOBKY OYAYIIMX WH)KEHEPOB IIMPOKOTO HPOQHIIS, CHOCOOCTBYET PAa3BHUTHUIO MHKEHEPHOTO
MBIIIICHUS ¥ TIPHOOPETEHHUIO HABBIKOB MIPOCKTUPOBAHUS PAllMOHATBHBIX KOHCTPYKIIHH.

2 Mecto aucuumiinHbl B cTpykrype OOII
HucturuimHa «Teopus MPOYHOCTH B TOPHOM JIeJie» BXOAUT B 0a30BYIO
HaJBHOTO 1KiIa qucnuiuvg 5.1.1.1.16.
JlucuMiyinHa OCHOBBIBAETCS HA 3HAHUAX IMOJIYYEHHBIX B PE3YyJIbTaTe M3YUYEHHUs CIIEIYIOIIUX
IIPEIUIECTBYIOIUX JUCLHUILINH:
MatemaTHKa: 1uHeiiHas anredpa, TuddepeHaIbHOe U HHTETPAITbHOM HCYHUCIICHUE, dJIEMEH-
TapHble QYHKIHU.
PDu3nKa: MEXaHUKA.
Teopernyeckas MexaHHMKa: CTaTUKA U JUHAMHKA TBEPAOIO TeEJA.
HNudopmaruka: npocreiilline HaBbIKM padOThl HA KOMIIbIOTEpE U B ceTH WHTepHeT, ymeHue
UCIIOJIb30BaTh MPHUKIATHOE IPOrpaMMHOE oOecriedeHue.
MaTtepuajioBeeHre: MEXaHUIECKHE CBOWCTBA M TEPMUIECKasi 00pabOTKa MaTepHasoB.
OcBoenne AucUUIUIMHBL «Teopusi MPOYHOCTH B TOPHOM IPOU3BOJICTBE» HEOOXOAMMO KaK
IpeIecTBYIOLIEE Ui AUCUUIUINHBL «MeXaHruKa MOJI3eMHBIX COOpYKEeHUI», «I uapomexaHukay, a
TaKKE TEX Pa3/esoB CHELUUAIbHBIX ITUCUUIUINH, B KOTOPBIX PacCMaTpUBAIOTCS pacdyeThl HA MPOY-
HOCTb, KECTKOCTh U YCTOMUMBOCTb PA3JIMYHBIX KOHCTPYKTUBHBIX 2JIEMEHTOB.

qacTe npodeccuo-

3. IlepevyeHb MJIAHHPYEMBbIX pe3yJbTATOB 00y4eHHs MO JucuumuinHe «Teopusi mpoyHocTH B
TOPHOM NPOM3BO/JCTBE», COOTHECEHHBbIE C IVIAHMPYEMBIMH Pe3yJIbTATAMH OCBOeHHUsI 00pa-
30BaTeJIbHO MPOTrPaMMbl.

B pesynbrare ocBO€HHS TUCHUIUIMHBI Y 0Oydaromuxcsi GOpMUPYIOTCS CIEAYIOIINE KOMIIe-
TEHIIMU U JTOJKHBI OBITh IOCTUTHYTHI CIEYIOLINE pe3yabTaThl 00yUeHHsl KaK 3Tan (GOpMHpOBaAHHS
COOTBETCTBYIOIIUX KOMIETEHLIUH.

B pe3yabrare ocBOeHUs

Kox koM- | o0pa3oBaTesibHOI mMporpam- IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
NneTeH NN MbI 00y4aromuiics 10/2KeH 00y4eHHUs MO AUCHUILINHE
00J1a1aTh
IK-17 TOTOBHOCTBIO  HCIIOJIB30- | 3HATH: SJICMCHTHI TCOPHH YIIPYTOCTH;

BaTh TEXHUYECKHE CpPEJCTBA
OTIBITHO-TIPOMBIIINIEHHBIX ~ UC-
OBITAaHUM ~ 000pyJOBaHUS U
TEXHOJIOTUM TIpU 3KCIUTyaTa-
IIMOHHOW pa3Beake, J00bIve,
nepepaboTKe TBEPHAbIX IMOJIE3-
HBIX HCKOIIAeMbIX, CTPOUTEIb-
CTBE M JKCIUTyaTaIlH TOA3EM-
HBIX 00BEKTOB

- METOJbI ONPEACIECHUS HAIPSIKEHUN B Je-
TaIAX U 3JIEMEHTaX KOHCTPYKIUM MaIInH;

- OCHOBHbIC NPUHLMIIBI PACUYETOB Ha MPOY-
HOCTb MO JIOMYCKAEMbIM HANPSHKEHUSIM,
HeCyIel CrnoCOOHOCTH, >KECTKOCTH, YCTOWYMU-
BOCTH W BBIHOCIMBOCTH 3JEMEHTOB TOPHBIX
MalllHH;

-METOAbl IKCIEPUMEHTAIBHBIX HCCIEA0BA-
HUM
yMeTh: pa3palaTbiBaTh MPOCTEHUININE pacdeT-
HBI€ CXEMBI;

- AHAJIM3UPOBATh HAIPSIKEHHOE COCTOSI-




HUE TIpU Pa3IHYHBIX
CTEePXKHS;

- IPaBWJIBHO BBIOMPATh METOJI pacueTa;
BJaJleTh: METOJaMH pPAcyeTOB IJIEMEHTOB HH-
KEHEPHBIX KOHCTPYKIIMH Ha MPOYHOCTb, KECT-
KOCTh M YCTOWYMBOCTb INPHU PA3IUYHBIX BUAAX
HArpy>KEHUs CTCPIKHS;

- COBPEMEHHOW BBIYUCIUTEIBHOW TEXHU-
KOM;

- mpuemMaMu (HaBbIKAMH) MPOBEIACHUS
IKCIIEPUMEHTAILHBIX HCCIIEI0BAHUN.

OcBoeHUE TUCIHUIUIMHBI HAaNpaBiIeHO Ha
(hopMHUPOBAHKE Y CTYJECHTOB OOIICKYIbTYPHBIX
U Ipo¢eCCUOHATBHBIX KOMITETEHIUI

BUJIaX HarpyXeHUs

I1K-20 YMEHHEM pa3pabaThi- 3HATh: OCHOBHBIC (DM3UYECKUE SBICHUS U
BaTh HEOOXOAMMYIO TeX- | 33KOHEI, HX MAaTeMaTHUeCKOE OMHCAHHE; CIIO-
mrseckyio mmopwamas- | G0 e
HYIO TOKyMCHTALMIO B CO- | norpavmuble  cpecTBa M KOMIIBIOTEPHBIE
CTaB€ TBOPYECKHUX KOJI- | TexHONIOrMH, UCIIOIB3yEMBIE JIJISL PEIICHHS 3a-
JICKTUBOB n CaMOCTO- | na4 MAaxTHOI'0 U IIOJA3EMHOI'0 CTPOUTEIILCTBA,
TEJIbHO, KOHTPOJIMPOBATH yMeTb: BBISBJIATH (PU3HYECKYIO CYIIHOCTh
COOTBETCTBHE  IIPOEKTOB | ABVICHHIl 1 IPOIECCOB B MOPOIHBIX MACCHBAX,
TpeGonanmam cramzapros, | IS CHIERIE DI KO0
TCXHUICCKUM YCIIOBUAM M | 4o norpgm  crpontensetBa 1 YCTOMYMBOCTH
AOKYMEHTAM IIPOMBIII- | ropHOTEXHUYECKUX COOPYKEHUH
JICHHOH 0e30IMacHOCTH, BJIAJIETh:. COBPEMEHHBIMH IIPOrPaAMMHBIMH
pa3pabaTeIBaTh, COIJIACO- | CPEACTBAMU U KOMITBIOTEPHBIMU TEXHOJNOTHSI-
BBIBATb M yTBEPXKAAaTh B | MW, WCHONB3YEMBIMH [UIi  PEMICHWS  3a7ad
YCTAHOBIICHHOM  TOPSTKE IIAXTHOTO M MOA3€MHOIO CTPOUTEILCTBA
TCXHHNUYCCKUE, MCTOIUYC-

CKHC W HHBIC JOKYMCHTEI,
pErJIAMEHTHPYIOIIUE  T10-
PAOK, KadyecTBO U 0e3-
OIIACHOCTH BBIITOJIHCHU AL
TOPHBIX, TOPHO-
CTPOUTEIBHBIX M B3PBIB-
HBIX paboT

I1K-3 3HATh: OCHOBHBIE (DU3UUECKHE SBICHHS M

20MOBHOCHbIO  NPOU3-
600UMb MexXHUKO-
IKOHOMUYECKYIO — OYEHK)
VCA08ULL CIMPOUMENbCmad,
uneecmuyuil,  6blOUPaAMb
00bEMHO-NAAHUPOBOUHBLE
peutenust U OCHOBHble Na-

3aKOHBI, UX MAaT€MaTH4YE€CKOE OIHMCAHHE; CIO-
coOBbI HCIOJB30BAHUSI KOMITBIOTEPHBIX U WH-
(bOpMalMOHHBIX TEXHOJOTHUH,; COBPEMEHHBIC
MIPOrpaMMHBIE CPEACTBA M KOMIIBIOTEPHBIE
TEXHOJIOTUH, WCTOJIb3YEMbIE MJISI PEIICHUs 3a-
Jlay [AaxTHOTO U MOA3EMHOI'0 CTPOUTEIBCTBA;
yMeTh: BBIBISITH (PHU3NYECKYIO CYITHOCTH




pamempul UHDICEHEePHBIX SIBJIECHUM M TPOLIECCOB B MOPOAHBIX MacCHBaXx,
KOHCTPYKIHH TI0/136MHBIX BBITIOJTHATH KOMITBIOTEPHBIC PacUeThl; 000CHO-

BbBIBATh U OPMYJINPOBATH T e60BaHI/I$I K TCX-
00BEKTOB,  MPOU3BOJIUTH (opmymip P N

HOJIOT'HUSM CTpOI/ITeJ'IBCTBa nu YCTOUIUBOCTHU
X pacdeT Ha MPOYHOCTH,

‘ TOPHOTEXHUYECKUX COOPYIKEHUIA
ycTonuuBOCTE ¥ 1edop- BJIAJIE€Th:. COBPEMCHHBIMU IIPOIPAMMHBIMH
MHUPYCEMOCTD, BBI6I/IpaTI> CpeACcTBaMh MU KOMIIBIOTEPHBIMM TEXHOJIOTH -

MaTepualbl JJI1 UHXCHEP- | MM, HCIOIb3YeMBbIMH JUIA PCLICHHs 3a1ad
HBIX KOHCTPYKHHI‘/’I HOI[- IIaXTHOT'O U IMOA3CEMHOT O CTpOI/ITeJILCTBa
3€MHBIX u TOPHO-
TeXHUYECKUX 3JaHUU WU
COOPY)KEHUH Ha MOBEPX-
HOCTH

4 CTpyKTypa M cojep:KaHue TUCHUILINHBI (MOYJIs1)

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 5 3adeTHBIX equauil, 180 gacoB( u3 HEX 2604
- .caMOCTOsTeNIbHAs paboTa CTYJCHTOB).

JlucuuiuinHa u3y4aeTcsi Ha TpeTbeM Kypce B 4 u 5 cemectpe. Jlekumii-36 4, mpakTu4eckue 3a-
HATUS 54 4. DopMa KOHTPOJIS — DK3aMEH.

CrtpykTypa U cofepKaHue AUCHUIUTUHBI «TeopHst MPOYHOCTH B TOPHOM MPOU3BOJICTBEY I10
BUIaM pabOThI oTpakeHbI B [Ipuioskenun 1.

TpyaoeMKoOCTh TMCHUILIMHBI B 4acax
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Buj yue6Hoii padoThl Bcero ua- CemecTpsl
COB | 5
3aounas popma
KonrakTHasi padora (Bcero) 180 - 54
B ToMm umcie: .
Jlexun 36 - 36
[Tpaktuueckue 3austus (I13) 54 - 54
Cemunapsl (C) - - -
Jlaboparopusbie paboTsl (JIP) - - -
CamocTtosTenpHas padora (Bcero) 180 180




B ToMm unce:

KypcoBoii mpoekT (pabora)

PacuetHo-rpaduueckre paboThl -

Pedepar - 30
Occe - -
KonTpoibsHas padora (2 KOHTPOJIbHBIC PAOOTHI) 36
Jlpyeue sudvl camocmosmenvrotl pabomol

M3ydeHune NeKIMOHHOTO MaTepHalia 40
IToAroToBKa K MPAaKTHYECKUM 3aHATHSIM 35
[ToAroToBKa K MPOMEKYTOYHOMY/HTOTOBOMY TECTUPOBAHHUIO 95
W3yuenne HOpMaTUBHO-TIPABOBOM JJOKYMEHTAIMHU 20
Bua nmpoMexxyTO4HOM arTecTaluu (IK3aMeH) 14
OO0mmas Tpya0eMKOCTh yac./ 3ad4. en 180/5

4.1 CtpykTypa U coaepx aHue TUCHUILUINHBI (MOAYJIsl) IpUBEIEHBI B Tabuuie 1
Conepxanue pa3fesioB JUCLUIIINHbBI

Tema 1. OcHOBHBIC IOHATHSA M NOJI0KeHHsI Kypca. BHyTpeHHHe cii10BbIe GaKTOPbI B CeYeHUSIX

Opyca

Llenpb 1 3a1a9M IUCIMIUIMHBL. MecTO AUCHUILTUHEBI B CTPYKTYpe 00pa3oBaTebHON MporpaMmel. [lnanu-

pyeMBbIE pe3ysIbTaThl OCBOCHUS AUCLUILIMHBIL.
[Ipenmer Kypca cONpOTUBIEHUSI MaTepUanoB. PeabHblil 00bEKT U pacyeTHas cxema. Cxemarusa-
1yst MOHATUI. BHyTpeHHne cuioBbie (akTopsl B cedeHusix Opyca. Meton ceuenuii. Hanpsiokenue.
[Tepememienus u nedpopmannu. [IpHHIUIBI CONPOTHUBIICHUS MaTEPHAIOB

Tema 2. OceBoe pacTsakeHHe H C;KaTHe NPAMOro opyca. MexaHu4ecKue CBOMCTBA MaTepPHAIOB

NIPH PACSIZKEHUH M CHKATHH
OpnHopoiHOe pacTsbkeHue. Hampsbkenus npu pacTsbkeHUH U cxkatuu. JlepopMupoBaHHOE cOCTOS-
HHE NIPU PACTSDKEHUU U cxkaTUd. CBsI3b MEXKAY HApsDKEHUAMHU U Jegopmanusamu. 3akoH ['yka.
Teopema o paboTe cTaTU4YecKoi CHITBI, MPUIIOKEHHOU K ynpyroii cucreme (Teopema Knaneiipona).
[ToreHumanbHas 3HEprust [eOpMaLy IUIOCKOW CTEP>)KHEBOW CHCTEeMBbl. MexaHnuecKue BOHCTBa
MaTepuaioB. JluarpaMMbl yIpyromiacTH4eckoro Ae(popMUpOBaHusl KOHCTPYKIIMOHHBIX MaTepua-
70B. MexaHn4yecKkue XapakTepUCTHKN MaTepHaa: npees IponopILHOHAIbHOCTH, IPEeN yIpyro-
CTH, IIpeJie] TEKY4YEeCTH, BPEMEHHOE COMPOTHUBIIEHUE (IIpeied MPOYHOCTH). Y CIIOBHBIN Ipeien Te-
KydecTu. XapaKTepUCTUKH IUIACTUYECKUX CBOMCTB MaTepuana. MicTuHHas auarpaMMa HanpsKeHHUH
IIPU PACTSHKEHUH. XapaKkTep pa3pyllieHus INIACTUYHBIX U XPYIKUX MaTepUalIOB IIPU OCEBOM pacTs-
KEHUU U CKaTuH. PacueTsl Ha MPOYHOCTH M KECTKOCTh IIPU PACTSKEHHUH (CKATHH.

Tema 3. 'eomeTpuuyecKkre XapaKTePUCTUKH IJIOCKHUX CeYeHMIt
Cratudeckrie MOMEHTHI TTomaan cedeHus. [1omspHbIii, 0CeBOM U IEHTPOOCKHBI MOMEHTBI HHEP-
M. 3aBUCUMOCTH MEXJy MOMEHTaMHU MHEPLUH JUIS apajIeNIbHBIX 0cei. MOMEHTBI HHEPIIMU
npocreimux ¢uryp. I3MeHenne MOMEHTOB MHEPIIMU IIPU TIOBOPOTE Oceil. I TaBHbIe OcH MHEPLUU.
I'maBHBIE MOMEHTBI HHEPLIHH.

Tema 4. U3ru6. HopmajibHble HANPSIZKeHUS B MONepevYHbIX ceyeHunx oaaku. KacareabHbie
HANPSI’)KEHUs M pacyeThl HA MPOYHOCTH

Hanpsokenus npu yncrom usrube. CtaTHueckas CTOpoHa 3a/1a4i. [ eoMeTpudeckas CTOpOHa 3a4a4H.
dusnueckas CTOpOHa 3a/1a41. 3aBUCHMOCTb MEX/y U3rHOAr0INM MOMEHTOM U KPUBU3HOM OCH M30THY-
TOTO CTEP>KHA MPH YMCcTOM H3rude. XKecTkocTh npu u3rude. 3aKoH pacnpeiesieHus] HOpMaJIbHBIX
HanpsbkeHuil. KacarenbHble HanpskeHus npu nornepeyHom usrude opycoes. [Ipumenenue popmysst
Kypackoro. PacueTsl Ha cTaTUYECKYIO MPOYHOCThH PU MoNepeyHoM u3rude. Parrionanbubie Gopmbl
MOTIEPEYHBIX CEUEHUH NP U3TH0.

Tema 5. OcHOBBI pacuera l'lpOCTCi;IIHHX CTATHYECCKH HEOINPEACJIUMBIX CUCTEM



Knaccudukarms crepkHeBbIX cucTteM. CTaTHYECKH ONPEISTMMBIE H CTATHUECKN HEOIIpeIeTMbIe
cTep)kHEBbIe cucTeMbl. [loHATHE 0 cTeneHs X CBOOOABI U CBs3sX. CTENeHh CTATUYECKONW HEOTPEIeTUMO-
cTd. PackphITHE cTaTHUECKON HEOTIPEICTUMOCTH METOJ0M CHJI. BEIOOP OCHOBHO# CHCTEMBbI. DKBHUBa-
JieHTHas cucteMma. KaHoHnueckue ypaBHeHHs MeToa cuil. CTaTU4eCKU HEeONpeeTUMbIE CUCTEMBI, pa-
OoTarorye Ha pacTsikeHue B cokatre. CBOMCTBA CTATUUECKH HEOIIPEACITUMBIX CHCTEM.

Tema 6. YcTOIYMBOCTD CKATHIX CTEPsKHEN

[TorsiTre 00 yCTOMYNBOM M HEYCTOMYHMBOM TOJIOXKEHUH JiehopMUpyeMoii cucteMbl. Kpurnaeckas
Harpyska. 3agada Dinepa. BinsHue yciaoBuii 3aKkpeIieHus KOHLOB CTEP)KHS Ha BEJIMYMHY KPUTHYE-
ckoit cwiel. [Ipenen mpumernmoctr hopmyitel Ditnepa. Kputuaeckue HanpsoKeHUS U1 CTep)KHEH pas-
nnaHo# rudkoctu. @opmyna Scunackoro. Koaddumment 3anaca Ha ycToiunBoCTh. PacdeT cxxaThix
CTEpKHEH Ha yCTOMUMBOCTD MO KO3PPHUIIMEHTY CHUKESHHS JOITYCKAEMBIX HAMPSKEHUH.

Tema 7. luHaMu4ecKHe HATPY3KH
[TonsTre 0 TMHAMHYECKOM HArpyKeHUHU. Y TapHOe AelicTBUEe Harpy3ku. OOIuii mprueM BbIUHCICHUS
JUHAMHUYECKOT0 Ko3(uimenTa npu yaape.

5. O0pa3oBaTe/IbHbIC TEXHOJIOTHHU

Opranuzanus 3aHATUN 110 AUCHUIUIMHE « TeopHs IpOYHOCTH B TOPHOM MHPOU3-
BOJICTBE» BO3MOXKHA KaK 710 0O0bluHOU mexHoao2uu 10 BUAaM paboT (JIeKIUH,
MPAKTUYECKUE 3aHATUSA, TEKYIIU KOHTPOJb) MO PACIUCAHUIO, TAK U MO TEXHOJOTUH
IPYIIIOBOTO MOOYIbHO20 00yYenuss TIPU TJIAHUPOBAHUM TPOBEICHUSI BCEX BHJIOB
paboT (aygUTOPHBIX 3aHATUH U CAMOCTOSITEILHOM pPabOThl MO JUCIUILIMHE) B
aBTOMATU3UPOBAHHOW  ayJIUTOPUU C  TIPOCKIHUOHHBIM  OOOpPY/IOBaHUEM W
KOMITBIOTEPAMH.

VYyebHble MaTepHalibl MPEABIBISIOTCS OOYyYarONIUMCS JIi O3HAKOMJICHUS H
W3YUYEHHs, OCHOBHBIE MOMEHTHI JICKIMOHHBIX 3aHITUN KOHCHEKTUPYIOTCS. OTHenb-
HBIE TEMBI MPEJIAraloTCs A1 CAMOCTOSTEILHOTO U3YUEHUS ¢ 00513aTeTLHBIM COCTAB-
JICHUEM KOHCIEKTa (KOHTPOJIUPYETCS).

Jlexyuonnvie 3auamus TPOBOASTCS B MOTOYHOM ayJUTOPUHU C NPUMEHEHHUEM
MYJIbTUMEIMMHOTO MPOEKTOpA B BUAEC YUEOHOU Mpe3eHTaluu. Y4eOHble MaTepHaIb
NPEABSABIAIOTCS 00yYarOITUMCS 111 O3HAKOMJICHHS U U3yUEHUS, OCHOBHBIE MOMEHTHI
JIEKIIMOHHBIX 3aHITUN KOHCHEKTUPYIOTCS. OTAeNbHBIE TEMBI MpejaratoTcs s ca-
MOCTOSITEJIbHOTO M3Y4YEHHUSI C 00s3aTENIbHBIM COCTABJICHHEM KOHCHEKTa (KOHTPOIH-

pyeTtcs).
IIpakmuueckue 3anusimus npoBoasTcs B komnbroTepHoMm kiacce (ITK-17, TTK-

22).

Camocmosmenvras paboma 1o TACUUIUIMHE BKIIIOYAET:

® CaMOIIOATOTOBKY K YUEOHBIM 3aHATHSAM 110 KOHCIIEKTaM, y4eOHOM JINTepaType
U C IIOMOLIBIO DJIEKTPOHHBIX PECYPCOB;

® BHITIOJIHEHHE, OPOpPMIICHUE W 3allliTa PE3yJIbTaTOB MPAKTHUECKHX PaboT (c
BBITIOJIHEHUEM HEOOXOMMBIX PACUETOB U TpapriuecKuX MOCTPOCHUM );



e Iipe3eHTalus, pedepaT Wiu J0KIaa 00yHarOIIUXCS 0 MPEITI0KEHHBIM TEMaM.

Ha mpakTudeckux 3aHATUSAX MPUMEHSTH CICIYIOIINE METObl HHTEPAKTHB-
HOT'O OOYUYCHMS:

Ne HanmenoBanue npakrrnye- Meron uH- Kosnnue-
CKOTI'0 3aHATHUSA TEPaKTUBHOTO CTBO 4YacoB
00y4eHHs
1 OcHOBHBIC TTOHSITHS u AHanmu3 KoH- 2
TOTTYIIICHUS; T€OMETPUYCCKUE | KPETHBIX CHUTYya-
XapaKTePUCTHKH mwiockux | nuii (Case-stude)
CCUCHMUM.
2 Pactsxenue u c)KaTHe AHanu3 KoH- 2

CTCpXKHS; MEXaHMYECKHE XapakK- | KPETHBIX CHTYya-
TEPUCTUKU MaTepualioB; pacuetsl | muii (Case-stude)
Ha TPOYHOCTh M KECTKOCTH IPH
PaCTSDKCHUU U COKATHU;

3 Hanpsoxennoe u nedopmupo- AHan3 KOH- 2
BaHHOC COCTOSHHSI B TOYKE; T'M- | KDETHBIX CHTYya-
MoTe3bl MPOYHOCTH M IutacThd- | nui (Case-stude)
HOCTH; CJIBHT; KpydeHHUE: pacde-
TBI HA TIPOYHOCTH M KECTKOCTb;

4 N3rué mpsimMeix  OpyChEB: AHan3 KOH- 2
oTpe/iesicHUe HANpsDHKSHUH | T1e- | KPETHBIX CHTYa-
peMeleHu, pacdeThl Ha mpod- | muid (Case-stude)
HOCTb M KECTKOCTB; CJIOXKHOE
CONPOTHBIICHUE; pacyeT CTaTH-
YECKU HEOIPEICIMMBIX 0aJIoK;

5 VY CcTOWUYNBOCTD CKAThIX AKTHBHBIN 2
CTePIKHEIH; JTUHAMHYECKHE | IUAJIOT (JIUCKYC-
HArpy3Kd U HanpsHKEHUs cusi)

6. OnleHoOYHbBIE CPEACTBA IJI TEKYIEr0 KOHTPOJIAA YCIIeBAeMOCTH, MPOMEKYTOYHOM
aTTeCTAMM 110 UTOTaM OCBOEHHUS IUCHMILUIMHBI U Y4eOHO-MeTOoAuYeCcKoe 00ec-
neYyeHue CaMOCTOATEIbHOM PaAd0ThI CTYJACHTOB.

6.1. ®oHABI OLIECHOYHBIX CPEICTB AJIA MPOBeIeHUs TeKylell U MPOMeKyTOY-
HOM aTTecTalluy 00y4aromuxcs no aucuuniainHe « Teopusi IpO4YHOCTH B TOPHOM
MPOUBO/JCTBE»

@OH/BI OLIEHOYHBIX CPEICTB ISl MPOBEICHUS TEKYIIEH U TPOMEKYTOUYHOM aTTe-
cTaru oOydJaronmxcs mo auciuruinHe « Teopust MpOYHOCTH B TOPHOM IPOU3BOJI-

cTBe» mpuBeneHbl B [Ipunoxenuu 2 k paboueli mporpamme.
6.2. YueOHO-MeTOAHYEeCKOE O0ecleuyeHne CAMOCTOsITeILHOI PadoThl 00yYaKOIINXCS 110



AUCHHUILINHE (MOYJIIO)

Ne Ne paznena Meroanueckue yKazaHus
/11 | IACUMILIAHBI T10 BBITTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1. | Pazmen 1 YreHue TeKIMOHHOIO MaTepualia

M3ydeHnne OCHOBHOM M JTOTIOJIHUTEIILHOM JTUTepaTypsl [ 1-3]
CaMOCTOsITeTbHOE BHITTOJIHEHUE MPAKTUYECKUX 3aaHUI

2. Paznen 2| UreHue JEeKIIMOHHOTO MaTepraia
M3ydeHne OCHOBHOM M JIOTIOJIHUTEIIbHOM JuTepaTypshl [ 1-3]
N3yuenne yaeOHO-METONIECKUX MAaTepHUaIOB

3. Paznen 3| Urenue JIeKIIMOHHOTO MaTepuana
N3ydeHue OCHOBHOM H AOMOJIHUTEIbHOM uTeparypsl [1-3]
IToxroroBka pedeparos.

4, Paznen 4| Utenue neKIMOHHOTO MaTepHaia
CamMoCTOsITENTbHOE BBITTOJTHEHUE MPAKTUYECKUX 3aJJaHUM U MOATOTOBKA
pedeparon

5. Paznen 5| UreHne NEKIIMOHHOTO MaTepraia

CamocCTOITEeILHOE BBIIIOJHCHNE MPaKTHICCKUX SaﬂaHI/If/i , PCIICHHUC 3a-
Jla4, BBIIIOJTHCHUC KOHTpOJ’IBHOﬁ pa6OTLI

7. YueOHO-MeTOANUECKOE 00ecTieueHue TUCHUIIIHHBI

a) OCHOBHasl TUTepaTypa:

1. ®eonocres B. U. Conporusnenne marepuanos. — M.: U3n. MI'TV, 2000.

0) 1ONOJIHUTENbHAS JITepaTypa:
2. Kocrenko H. A. u np. ConporuBnenue marepuanoB. — M.: Beiciias mkona, 2004.-430c.: ni.
3.CrenuH I1.A. Conporusnenue marepuanos. M.: UHTET'PAJIIIPEC 1997- 320c.
4. Nuxosuu I'. M., Munusn JI. C., BunokypoB A. W. PykoBoJACTBO K peIIEHHIO 3ajay 110 CONPOTHB-
JIeHHI0 MaTepuainos.- M.: Beiciias nmikoma, 1999.-592c.: uin.
5. JIabopatopubie paboTsl no compoTtuBieHuto marepuainos. (I[loxg pex. 0. U. bypuakosa).- M.:
n3n. MI'U, 1984-56¢. ui.
6. Mouceenko E.W., Ponuna T.H. ComnporuBnenue marepuanoB. PacueTsl Ha IPOYHOCTH, JKECT-
KOCTb U YCTOHYMBOCTb. YuebHoe nocodbue. M. MI'TY 2000-45c.
7. Mouceenko E.M., Pomuna T.H. [leBartesipoBa B.B. Mertonnueckne yka3aHuss M pacyeTHO-
rpaduueckue 3ananus Yacte |. M. MITY 2008-54c.
8. Mouceenko E.N., Poquna T.H. [leBarespoBa B.B. Meroanueckue ykazaHus U pacueTHO-
rpapuueckue 3aaanus Yacte I1. M. MITY 2008-54c.
9. Mouceenko E.N., Pomuna T.H. [eBatesapoBa B.B. [IporpamMMa, MeTondecKkue yKka3aHus U 3a]1a-
HUS Ha KOHTPOJbHBbIE U MHUCHMEHHBIE pabOTHI Ui CaMOCTOSTEIbHOW pabOThl CTYAEHTOB-
3a0yHuKOB. M. MITVY 2012-27c.

B) 2JIEKTPOHHBIE 00pa3oBaTeIbHbIe pecypchl 1 HTepHET-pecypehl

http://sm.vmaggu.org/ (caiiT kadeapsl conporuBiacHus marepraioB MITY);
www.MYsopromat.ru (MHTepHET-caiT)

http://mati.fatal.ru (xypc aexuuit PI'TY MATH)
http://univer2.ru/u-sopromat.htm (kypc nexiuii)

http://www.sopromat.ru (MHTepHET-CcaiT)



http://sm.vmggu.org/
http://www.mysopromat.ru/
http://mati.fatal.ru/
http://univer2.ru/u-sopromat.htm
http://www.sopromat.ru/

r)NporpaMMHoe odecrie4yeHue U MaTePHAaJIbl VI HHTEPAKTHUBHBIX (popM 00y4eHuUs1

1) ITaker oducueix mporpamm Office 2007 Russian OpenLicense Pack NoLevel Academic
Edition

2) ITaker nmporpamm Mathcad University Classroom Perpetual.

3) ITaker Matlab.

4) ITaker Comcol Multyphisics 3.5a

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIIIMHBI

1. JlexuuoHHas ayAUTOPHS, OCHAIIICHHAS IIPOCKTOPOM JUIS JEMOHCTPAIIAH CIIA/IOB, SKPAHOM H
3BYKOBBIM KOMILIEKCOM (y4eOHBIH KOpITyC, PacIONOKEHHBIH 1Mo ajxpecy: r. MockBa, yin. ABTo3a-
BojcKas, 1.16; aya. A 4212A, aB 1310);

2. TlepeHOCHOU TIPOEKTOP IS IEMOHCTPALIMY ClaiioB npu uteHuu Jiekuui (BENQ);

3. HoytOyk /i JeMOHCTpalMy CIIaiiI0B IPY YTEHHUH JICKIHIA (CYIIECTBYIONINE albTePHATHBHI:
ASUS, ACER, HP)

9. Memoouueckue pexomenoayuu npenooasameJiro

Jlannblil pazgen Hacrosimied paboueil mporpaMMbl IpeJHa3HAaYeH Ui HAYMHAIOUIUX Iperno-
aBaTeNcH.

Hucuummna «Teopust IpOYHOCTH B TOPHOM IPOU3BOJICTBEY SBISIETCS 00S3aTeIbHON AUCIU-
IUITMHOW 6a30BOM YacTH y4eOHOro IulaH U obecrieunBaeT GOpMHUPOBAHUS TPOPECCUOHATIBHBIX KOM-
IIETEHLIUMN.

CrpyKTypa U OCIEe0BATEIILHOCT IPOBEACHUS JIEKLIMOHHBIX 3aHATUI U NPAKTUYECKUX 3aH -
TUH 10 JUCHMIUIMHE MPEACTaBIeHa B PUJIOXKEHUH 1 K HacTodAwel paboyeil mporpamme.

[TonpoOHOe conepkaHue OTIENBHBIX pa3esoB TUCUUIUIMHBL «Teopus MpouYHOCTH B TOPHOM
Jiesie» paccMaTpuBaercs B 1.4 paboudeid mporpaMMsl.

bazoBas TemaTHka pedepaToB o AUCHUIUIMHE «Teopust IPOYHOCTH B TOPHOM ITPOU3BOICTBE)
npencranieHa B cocrae @OC no aucuuruinae B [Ipunoxxennu 2 k paboyeil mporpamme.

YTBepxeHue TeMbl pedepaTa IPOU3BOIUTCS IpenoaBaTeieM, MPOBOIASIIIUM TPAKTHUECKUE
3aHATHS 1O AUCHMILIMHE. JlomycTUMO yTBepkKIaeHHe TeM pedepaToB, IPeIOKEHHBIX 00yUYarou-
MUCSI CAMOCTOSATEIBHO, MPU YCIOBUM MX COOTBETCTBHS LEIAM M 3aJadyaM AMCLMILIMHBI « Teopus
IPOYHOCTH B TOPHOM IPOU3BOJCTBE», AKTYAIbHOCTH U BO3MOKHOCTH a/I€KBATHOTO PACKPBITHUS C
Y4E€TOM YPOBH$ TEKYIIEH KOMIIETEHTHOCTH CTyAeHTa B pamkax Ol

MeTtonuka onpeie’eHusi UTOrOBOIO CEMECTPOBOTO PEUTHHIA 00YUarOIETrocsl 0 JUCHUILUINHE
«Teopus IpoYHOCTH B TOPHOM Jene» npenacrasieHa B coctase POC nmo pucnumuinze B [Ipunoxe-
HUU 2 K paboyeil mporpamme.

[TpumepHBIE BapUaHThI 3aJaHU I BBIIIOJIHEHUS KypCOBOTO IIPOEKTA U IEPEYEHb BOIIPOCOB
K 2K3aMeHy MO JUCUUIUIMHE npencTaBieHbl B coctaBe POC no gucturune B [punoxkenun 2
paboueii mporpamme.

[lepeueHb OCHOBHOM U JIOTIOJIHUTEIBHON JTUTEPATYPhl U HOPMATUBHBIX JOKYMEHTOB, HEO0XO-
JUMBIX B XOJI€ NPENOJaBaHUs TUCHUIUIMHBI « Teopus MpOYHOCTH B TOPHOM AIPOU3BOJCTBE, NPU-
BEJICH B I1.7 HacTosIIel pabouelt mporpaMMel.

10. Memoouueckue ykazanus ooyuaoujumcs

MeToanueckre yka3aHus 10 OCBOSHHIO JUCIUIIIMHEBI

JlekIMoHHBIE 3aHATHs TPOBOASTCS B COOTBETCTBHHU C COJIEP)KAaHHEM HAcTosAIeld padodeit
MPOrpaMMBbI M TPEACTABISAIOT COOON U3TIOKEHUE TEOPETUUYECKUX OCHOB T€OTEXHOJIOTHH B Pa3Nnd-
HBIX cdepax HEeAPONOJIb30BaHUS, B TOM YHCIE, MPU CTPOHUTEIBCTBE IMOJ3EMHBIX COOPYKEHUU H
IIaXT.

[Tocemnienrie TEKIIMOHHBIX 3aHATUHN SIBISETCS 00s3aTeNbHBIM. [IpOITyCK JIEKIIMOHHBIX 3aHATUN
0e3 yBaXHUTENbHBIX MPHUUMH B o0beme Oomee 40 % oT oOmiero KoamdecTBa MpPeayCMOTPEHHBIX




yu4eOHBIM TUTAHOM Ha CEMECTP JICKIIMI BIie4eT 3a CO0O0i HEBO3MOXXKHOCTH ATTECTAIMH IO TUCIIHU-
winHe «Teopust MPOYHOCTH B TOPHOM JIETIe». ).
B xone nexunii 00ydarommuMcs peKOMEHIyeTCs:

- BECTH KOHCIIEKTHPOBaHHE y4eOHOro marepuaia. JlomyckaeTrcsi KOHCIEKTHPOBAHUE JIEKIIMOHHO-
ro MaTepuasa MUCbMEHHBIM H KOMITBIOTEPHBIM CITIOCOOOM.

- oOpamaTth BHIMaHHE Ha KaTeroOpHH, (OPMYIHPOBKH, PACKPHIBAIOIINE COACPKAHWE TE€X WM WHBIX
SIBIICHUI U TIPOIIECCOB, HAYYHbIE BEIBOJIBI M MPAKTHYECKNE PEKOMEHIAIINH 10 UX TPUMEHEHUIO;

- 3aJaBaTh NPENOJABATENI0 YTOYHSIOMIME BOMPOCH C IENBI0 MPABMIIBHOTO TTOHUMAaHHAS TEOpeTHde-
CKHX IOJIOKEHUH, pa3pelieHys] CIIOPHBIX CUTYaLUH.

Jia ycrenrHoro OBaieHUsI KypCOM HEOOXOMMO MOCENIaTh BCe JIEKITHH, TaK KaK TEeMaTHIeCKHA Ma-
TEepHaJl B3aUMOCBSI3aH MEXTy COOOH.
[IpakTHyeckoe 3aHATHE — 3TO aKTUBHAs (hopMa ydueOHOro mpoiiecca B By3e. [Ipy moroToBKe K MpakTu-

YECKUM 3aHATHSAM 00ydaroieMycsi HEOOXOAMMO H3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMHUTHCS C JIOMOJI-
HUTEJIBHOW JINTEPaTypOH, ydecTb PEKOMEHAALMM npenoaasares. [IpakTudeckue 3aJaHusl BBITOIHSIIOTCS
00y4aloIUMHUCS B ayAUTOPUSIX U CaMOCTOSTENbHO. [IpakTHueckoe 3alaHHe OLIEHHBACTCS 110 KPUTEPHSIM,
npexacraBiaeHasiM B [Ipuitoskennu 2 k paboyeil nmporpamme.

[IpoBeneHre MpPaKTHYECKUX 3aHATHHA MO aucuuiuimae «Teopus MPOYHOCTH B TOPHOM IPOU3BOJI-
CTBE» OCyIIeCcTBIsIETCS B POpMax, OMUCAHHBIX B IYHKTE 5 HACTOAIIEH pabodell mporpamMMmEl.

[Mocemienne MpakTUYECKUX 3aHATHH M aKTUBHOE y4yacTHEe B HHX SBIISIETCS 00s3aTesbHBIM. lIpomyck
MPaKTUYECKUX 3aHATHH 0e3 yBa)XHTENBHBIX MPUUYMH B 00beMe Ooree 50 % oT o0Iero KoiamdyecTsa mpeny-
CMOTPCHHBIX y‘Ie6HI)IM IIJIaHOM Ha CEMCCTp 3aHATHI JaXXe IIpH yCJIOBUU OTJINYHOM pa6OTI)I Ha OCTaBHINXCA
3aQHSTHUSIX BIIEYET 3a CO00I HEBO3MOXKHOCTb aTTECTAIMH 110 AUCIIMIUIMHE TI0 HTOTaM CEMEeCTpa.

HOIIFOTOBKa K INPaKTUYCCKUM 3aHATUAM O6H3aTeJ]LHO BKJIFOYACT B ce6;1 N3Yy4YCHUC KOHCIICKTOB JICK-
IMUOHHOTO MaT€puaia MJjid aICKBaATHOTO IMIOHUMaHHA YCJIIOBUA U cnoco6a PEIICHUA 3aI[aHI/II71, 3arJIaHUpOBaH-
HBIX IIPENOAAaBATCIIEM Ha KOHKPETHOC NPAKTUYCCKOC 3aHATHUC.

MeTroaruyecKkre YKa3aHusl [0 BBITOIHEHUIO PA3INYHBIX (DOPM BHEAYIUTOPHON CAMOCTOSITENb-
HOM pabOoThI

BakHoli 4aCThIO CAaMOCTOSTEIBHON PabOTHI ABJISACTCS YTCHHE YUeOHOW M Hay4YHOH nuTeparypbl. OCHOB-

Hast QYHKIMS YICOHUKOB - OPUEHTUPOBATh 00YYAIOIIEroCs B CUCTEME 3HAHUM, YMEHHI U HABBIKOB, KOTOPBIC
JTOJKHBI OBITh YCBOGHBI 10 JAHHOW JAUCHUIUIMHE OyIYyIIMMHU BHITYCKHUKAMHU.

Cnucok OCHOBHOM U JIOMOJTHUTENBHOM JINTEPATYPhl U 0043aTENbHBIX K U3YUYEHUIO HOPMAaTUB-
HO-IIPaBOBBIX JOKYMEHTOB 110 IUCHUIUIMHE «Teopus mpoYHOCTH B TOPHOM IIPOM3BOJCTBE» IIPUBE-
JIeH B 11.7 HacTosiiel pabouel mporpaMMel.

M3y4yeHre OCHOBHOM U JIOTIOJIHUTEIbHON JUTEPATYPBI, a TAKIKE IPOCMOTP PEKOMEHIOBAHHBIX
(UABMOB 1O AUCHUIUIMHE POBOAUTCS HA PETYISIPHOM OCHOBE B pa3pese KaKAoro pasjiena B COOT-
BETCTBUHU C MPUBEICHHBIMH B 1.6 paboueil mporpaMmbl peKOMEHJAIMSIMHU JJIs IOATOTOBKHU K MPO-
MEXXYTOUHOM M UTOrOBOM arTecTaluu 1no guciuminHe «Teopust mpOYHOCTH B TOPHOM IPOU3BOJ-
CTBE».

CBenieHHs 0 TEeKYIEM KOHTPOJIE YCIEBAEMOCTH 00yYarOIIMXCsl

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIETCA B T€UEHHE CeMecTpa IyTeM peryssipHOR

HpOBepKHﬁHpHCYTCTBHﬂ'06yanNHeFOCﬂ Ha JICKOIMOHHBIX U MPAKTHYCCKUX 3aHATHUAX, OLICHKHN Ka4yc-
CTBa M aKTHUBHOCTH pa60TBI Ha NPAKTHYCCKUX 3aHATHAX IMPU PCHICHUHU 3ada4 U B XOAC TCKYIIUX

OIIpOCOB



CeneHus 0 TeKyliel pabdoTe CTYACHTOB MO AucHUILTUHE «Teopust MpOYHOCTH B TOPHOM
MIPOU3BOJCTBE» (DUKCUPYIOTCS MpEnoJaBaTesieM U CIyKaT 0a30BbIM OCHOBAHHEM JUISI UTOTOBOM
aTTecTaluu

Texkymas arrectauus 1o AUCHUIUIMHE «Teopus NpOYHOCTH B TOPHOM IIPOU3BOACTBE» IPOBO-
IUTCs B GopMax KOHTPOJIBHBIX paOdOT U 3aciIyIIUBaHUs pedepaTos.

[TpumepHBbIe 3a7aHus ISl KOHTPOJIBHBIX paboT, a TaKKe BOMPOCHl TECTUPOBAHUS IO JUCLIH-
winHe «Teopust IPOYHOCTH B TOPHOM JIeJie» MPUBEACHBI B Pa3JIMUHBIX MOJAMYHKTax B coctaBe POC
no aucuumiinHe B Ilpunoxkenun 2 k paboueil mporpamme 6e3 yka3aHHs MPaBWIbHBIX BapHAHTOB
OTBETOB WJIM METOJMKH BBIMOJIHEHUSI COOTBETCTBYIOIINX 3aaHUM JIsi CTUMYJIMPOBAHUS MOMCKOBOM
AKTUBHOCTH 00YYaroIIerocs.

Meroanueckue yKa3aHus 110 HOANOTOBKE K IIPOMEXKYTOUYHOM/ UTOTOBOM aTTECTAIU

[IpomexxyTouHast aTTecTalus N0 AUCHUIUIMHE « Teopusi MPOYHOCTH B TOPHOM MPOU3BOJICTBEY
B 5-M cemecTpe MpoxoauT B popMe IK3aMeHa. DK3aMEHAIMOHHBIN OwmeT o aucuuruinie « Teopus
IIPOYHOCTH B FOPHOM ITPOMU3BOJCTBE» COCTOUT U3 3 BOIPOCOB TEOPETUYECKOro Xapakrepa. ITpu-
MEpHBIM NIEpeueHb BOMPOCOB K 3K3aMEHY IO JUCHUIUIMHE «Teopus MPOUYHOCTH B TOPHOM IPOU3-
BOJICTBE» U KPUTEPUHU OLIEHKU OTBETa 0Oy4aloLIerocs Ha sKk3amMene Juis ueneit popmupoBanus bPC
U OICHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIMI MPHUBEICH B COOTBETCTBYIOIIEM MOAMYHKTE [Ipmito-
JKeHuH 2 K pabodeit mporpaMmme.

[ToaroToBKa K 3K3aMeHy MPEANOaracT U3yuyeHUue pPeKOMEHIYEMON JIUTEPATYPbl U OAPYTUX UCTOYHU-
KOB, KOHCIICKTOB HGKHHﬁ, TIOBTOPECHUE MAaTEPUAJIOB IIPAKTUICCKUX 3aHATHIA.

[Iporpamma coctaBieHa B cCOOTBETCTBHHM ¢ DenepaabHBIM TOCYAapCTBEHHBIM 00pa3oBaTelb-

HBIM CTaHJapTOM BBICIIETO 00pa30BaHWs 1O HANMPaBICHHUIO NMOATOTOBKM OakamaBpoB 21.05.04
«['opHoe neso».



IMpunoxenne 1

CTpyKTYypa U coep:KaHHe TUCIUIUTHHBI « Teopust MPOYHOCTH B TOPHOM IPOU3BOJICTBEY 110 HANIPABICHHIO MOATOTOBKH
21.05.04 «IIIaxTHOe M MOJ3eMHO€ CTPOUTETbCTBOY
(cmemmasmcT)

Ovpaktnyeckne eguHnubl (B Co-

CcTaBe pasgenos) AUCLMMNINNHDI

ans gueumnnuH begepansbHoro
KOMMOHEHTa

CewmecTtp

Hepens ce-

mecTpa

TpyaoemkocTb BUAOB y4ebHon paboTbl”) oby4atoLmxcs, BKIoYas caMo-

CTosiITENbHYO paboTy
(B yacax)

AyantopHas

BHeayauTopHas

JIk

C/
Mp

ne

Cpc Kep | Kp. | K. PIrp

pedepaTt

Kor-

Tponb-

Haspa-
bota

dopmebl aT-
TecTauuu

OCHOBHBIC TIOHATHSI M JOIYIIIE-
HUS, TEOMETPUICCKUE XapaKTepu-
CTHKU IUIOCKHX CEUCHHI,

P
N

-10

-20

15

PacTskeHne M cxaTtue CTEpIKHS;
MEXaHUUYECKHE  XapaKTEPUCTHKH
MaTepHajoB; pacdyeThl Ha MpoY-
HOCTb U ECTKOCTh IPHU pacTsKe-
HUH U CKaTHU;

1-2

-10

-10

15

Hanpsokennoe u nedopmMupoBaH-
HO€ COCTOSHHUSI B TOUYKE; THIIOTe-
3bl MPOYHOCTU M IUIACTHYHOCTH;
C/BWT; KpydY€HHE: pacyeTbl Ha
MIPOYHOCTH U KECTKOCTB;

2-3

-10

-10

15

N3rub npsmeix OpycheB: ompee-
JICHUE HAINpsDKeHUH U mepemerie-
HUH, pacyeTbl Ha MPOYHOCTh H
KECTKOCTb; CJI0XHOE CONPOTHUB-
JIEHWEe;  pacyeT  CTaTHYECKH
HEOIIPEICTUMBIX OAJIOK;

2-3

12

-10

-20

15

YCTolMUnBOCTh  CKATBIX  CTEPXK-
HEW; NUHAMHYECKHE HArpy3Kd H
HaIPSKESHUS

2-3

-10

-15

15

Bcero B (cemectpe)

16

12

288 - -

75

75

Ok3ameH (5
cemecTp




Hroro 3a cemecTp

16

12

288

60

75

75

14




MpunokeHue 2

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKON ®EJIEPALTAN
OEAEPAJIBHOE I'OCY IAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE
YYUYPEXJIEHWE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHUM MOJJUTEXHUYECKAW YHUBEPCUTET»

(MOCKOBCKMI1 TOJIATEX)

Hamnpasnenue nmoaroroBku: 21.05.04. «I"opHOE nemo»
[Mpodumu: «IllaxTHOE ¥ TOJ3EMHOE CTPOUTEITHCTBOY
®opmbl 00yUeHHUS: 3a04HAasT
Bupl npodeccronanbHON ASSTENHHOCTH

-IIPOU3BOACTBEHHO-TEXHOJIOTMYECKas;
-OpPraHU3alMOHHO-YIIPABICHYECKAs
--Hay4HO-HCCJIECI0BATENbCKAs

- IPOEKTHAs

Kageopa: Texnuku u mexnonocuu 20pHo2o u Hepme2az08020 npou38o0Ccmed

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«beopus MpOYHOCTH B TOPHOM MTPOU3BOJICTBEN»

CocraBurein: cr.npenoa. Kysuna A.B.

Mocksa, 2018rox



1. IlepeyeHb KOMIETEHIHH ¢ YyKa3aHHMeM 3JTAanoB HMX (OPMHPOBaHHS B IpoLecce
OCBOCHUS U CHUILINHBI. POpMBI KOHTPOJIst GOPMUPOBAHMS KOMIIETEHIM A

B pe3yabTare ocBoeHuUs JTansl
Komme- oOpa3oBaTeJIbHOM NPoO- OPMHUPOBAHUS
p P ®opma KOHTPOJIA (bopmup
TeHUMs rpamMMbl 00y4arommics (pa3aenn! auc-
JOJI;KeH 00,1a1aTh IUILTHHBI)
["'0TOBHOCTEIO HC- IpomeskyToHbIH
II0JIE30BaTh TEXHUUCCKHE | KOHTPOJIb: SK3aMeH
Cp€ACTBA OIIBITHO- Texymmit KOH-
IPOMBIIUIEHHBIX UCTIBI- | rpons:
TaHWi 000PYNOBaHUS U OTIPOC HA MPAKTHTE-

I1K-17 TCXHOJOTHH IIPU SKCILTY= | .\ aparmsx; 1,2
aTallMOHHOMW pPa3BEJIKe, ’ '
no0bI4e, nepepadboTke KOHTpONbHas  pabo-

TBEPBIX MOJIC3HBIX UC- | T4;
KOTIa€MbIX, CTPOUTEb- TECTHPOBAHME;
CTBC M OKCILTyaTallun pacqéTHo-
IMOJI3¢MHBIX 00BEKTOB rpadeckas pabota
TOTOBHOCTBIO  pabo- IpomexyTouHbIii

TaTb C MPOrpaMMHBIMH KO“TTP"“"’ OK3aMCH,

€K U KOH-
IpPOJyKTaMU OOIIero u poit: ym
CIICIIMAJIbHOTO Ha3Haue- OIPOC HA IpAKTHYE-
HUS JUIS MOJEIUPOBAHUS | cxpx 3aHATHAX;
MECTOPOKJICHUN  TBEp- KOHTpOJIbHAsE pabo-
JIBIX TIOJIE3HBIX HCKOIIae- | Ta;
MBIX, TEXHOJOTHH DKC- TECTUPOBAHNC
IUTyaTallMOHHOM pa3Bei-
KM, J00bIYM W Tepepa-
OOTKM TBEpAbIX TOJIE3-

[IK-20 | HBIX HCKOIA€MBbIX, IIpU 34

CTPOUTEIIBCTBE M  JKC-

ITyaTaluyd  MOA3EMHBIX

OOBEKTOB, OIIEHKE DKO-

HOMHYECKOW d(PderTuB-

HOCTU TOPHBIX W TOPHO-

CTPOUTEIBHBIX  pador,

MIPOU3BOJICTBEHHBIX,

TEXHOJIOTHYECKUX, Opra-

HU3AIMOHHBIX U (PUHAH-

COBBIX PHUCKOB B PBIHOY-

HBIX YCIIOBUSX

20MOBHOCMbIO  NPO- IIpome:xyTOUHBIH

U3600UMb MexXHUKO- KO“TTP"“": SK3aMeH,
(S:N41107071 KOH-

9KOHOMUYECKYI)  OYEHK

IICK-5.2. N 3 Henxy TPOJIb: 5

VC08UlL cmpoumelb- OIPOC HA IPAKTHIC-

CMea, UHBECMUYUL, 6bl- | cxyx 3aHATHAX,

oupamo 00beMHO- KOHTpOJIbHasE pabo-




NJIAHUPOBOYHbIE peLleHUsl | Ta;

U OCHOBHblE napamempol TECTHPOBAHHC
UHHCEHEPHBIX KOHCTPYK-
N TOJI3eMHBIX OOBEK-
TOB, TPOU3BOJUTH MX
pacyer Ha MPOYHOCTD,
YCTOHYHBOCTh U Jedop-
MHUPYEMOCTb, BBIOUPAThH
MaTepuaabl AN HMHXKe-
HEPHBIX  KOHCTPYKLIHU
MOJ3EMHBIX U TOPHO-
TEXHUYECKUX 3JaHUN H
COOPY>KEHUI Ha MOBEpX-
HOCTHU

2. Tloxka3zaTeinm u KPUTECPHUHA OLCHUBAHUSA KOMIIeTeHIIii NNpH U3YyYCHUHU NTUCHUILTIH-
HbI, OITHCaAHHE IIKAJI OHCHUBAaHUA

2.1 KpuTepun olleHKH 0TBeTAa HA IK3aMeHe
(popmupoBanue komnerenuuii  [K-17,ITK-20, IICK-5.2)

«5» (0TIM4HO): 00yyaromuiics JeMOHCTPUPYET CUCTEMHBIE TEOPETUYECKHE 3HAHMUA,
BJIa/IEET TEPMUHAMM, JEJACT apryMEHTUPOBAHHbIE BBIBOJBI U 000OILIEHHS, IPUBOJUT IIPUME-
pBl, TOKa3bIBAE€T CBOOOAHOE BiIa/IECHUE MOHOJIOTHYECKOI peublo M COCOOHOCTh OBICTPO pea-
TUpPOBaTh Ha YTOYHSIOLINE BOIIPOCHI.

OOyuaronuiics Ha BBICOKOM YPOBHE BIAJ€€T TEPMHUHOJOIMUECKUMH IOHSITUSAMU;
HaBbIKaMU paboThl Ha DBM; ocHOBaMU METOJI0B MPOEKTUPOBAHMS MOA3EMHBIX U Ha3€MHBIX
COOPYKEHHI, OCHOBHBIMU IIPAaBOBBIMM U HOPMATHBHBIMHU JOKYMEHTAaMH; METPOJIOTHUECKUMU
IpaBWJiaMd, HOPMaMH, HOPMAaTHBHO-TEXHUYECKUMHU JIOKYMEHTaMU IO CTaHAApTU3alUU U
ynpaBieHuto kauectBoM ctpoutenscrsa (IK-17,ITK-20, IICK-5.2

«4» (xopomio): oOyyarouuics NEMOHCTPUPYET MPOUYHBIE TEOPETHUECKHUE 3HAHMS,
BJaJieeT TEPMUHAMHU, JeJaeT apryMEHTUPOBAHHbBIE BBIBOBI U 000OLIECHHS, TPUBOJUT PUMeE-
PBl, TTOKa3bIBa€T CBOOOAHOE BIIaJICHUE MOHOJOTMYECKOW peublo, HO MPHU ATOM JENaeT Hecy-
IIECTBEHHbIE OIIMOKHU, KOTOPbIE OBICTPO MCIPABIIIET CAMOCTOSTENILHO UIIH NMPU HE3HAYUTEIb-
HOM KOPPEKIUH IIPETIOIaBATEIIEM.

OOyuaromuiicsi: XOpouIo BiajieeT TEPMUHOIOIMYECKUMHU MOHATUSAMU; HaBbIKAMH pa-
60Tbl Ha DBM; ocHOBaMU METO/I0B IPOEKTUPOBAHUS MOJI3EMHBIX U HA3€MHBIX COOPYKEHU,
OCHOBHBIMM ITPAaBOBBIMH U HOPMAaTHUBHBIMU JOKYMEHTaMH; METPOJOTHYECKUMH IpaBUIIAMU,
HOpPMaMH, HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEHTaMM [0 CTaHJApTHU3alMM U YNPaBICHUIO
kadectBoM crpoutenbcrsa (IK-17,ITK-20, IICK-5.2);

«3» (Y10BJIETBOPUTEJIbHO): OOYJAIOIINIICS TEMOHCTPUPYET HETITyOOKHE TeOopeTHde-
CKUE 3HaHUS, NPOsBILET c1abo cPOpMHUPOBAHHBIC HABBIKM aHAIW3a SBJICHUH M MPOILIECCOB,
HEJ0CTaTOYHOE YMEHHE JIeaTh apryMEeHTUPOBAHHbIE BBIBOJIbI U MPUBOAUTH MPUMEPHI, ITOKa-
3bIBAET HE JOCTATOYHO CBOOOJHOE BIIaJICHUE MOHOJOTHUECKON peublo, TepPMUHAMH, JIOTUYHO-
CTBIO U TIOCJIEIOBATEIbHOCTBIO W3JIOKEHHUSA, JeJaeT OMMOKH, KOTOpble MOXET HCIPaBUTh
TOJIBKO IIPU KOPPEKIMH MTPENOJABATEIIEM.

OOyuaromuiics Ha yIOBJIETBOPUTEILHOM YPOBHE BIIaJIe€T TEPMUHOJIOTHYECKUMHU T10-
HATHSMM; HaBbIKaMHM paboThl Ha DBM; ocHOBaMHU METOAOB NMPOEKTUPOBAHMS MOA3EMHBIX U
HA3eMHBIX COOPYXEHHI, OCHOBHBIMU MTPABOBBIMU U HOPMAaTUBHBIMH JIOKYMEHTAMHU; METPOJIO-
TMYECKUMH MPaBUIaMH, HOPMAaMH, HOPMAaTUBHO-TEXHUYECKUMH IOKYMEHTAMHU 110 CTaHIapTH-
3aIliK ¥ yIIpaBiIeHUI0 kauecTBoM cTpoutenbcrsa (IMK-17,1TK-20, [ICK-5.2)




«2» (Hey10BJIE€TBOPUTEIbHO): 00YJAIONIHUIICS JEMOHCTPUPYET He3HAHUE TeOpeTHde-
CKHUX OCHOB IIpeIMeTa, HEe YMEET JieJlaTh apr'yMEHTHPOBAHHbIE BBIBOJIbI U MPUBOAUTH IIPHUMeE-
pBI, TTOKa3bIBaeT caaboe BiaJeHHE MOHOJIOTHYECKON peublo, HE BIIAJECET TEPMUHAMH, TIPOSB-
JSIET OTCYTCTBHE JIOTUYHOCTH U MOCJIEI0BATEIbHOCTU M3JI0KEHUS, JeNIaeT OMUOKHU, KOTOPbIe
HE MOJKET UCIIPABUTH AK€ IIPU KOPPEKLMU IIPENoAaBaTeeM, OTKa3blBaeTCsA OTBEYaTh Ha J10-
MOJIHUTEJIbHBIE BOTIPOCHI.

OOyuaronuiicss He BIaJeeT TEPMHUHOJIOTMYECKHUMHU TOHITUSMHU; METPOJIOTHYECKUMHU
paBWJiaMd, HOPMaMH, HOPMATHBHO-TEXHUYECKUMHU JIOKYMEHTAMU IO CTaHJapTU3alUU U
yIpaBieHuto kauectBoM crpoutenbersa (IIK-17,1TK-20, ICK-5.2).

2.2 Kputepum oueHKH padoThl 00y4yaroumerocss Ha NPaKTHYeCKUX 3aHATHAX ((op-
mupoBanune komnerenmuii (IK-17,ITK-20, IICK-5.2)

«5» (O0TJIMYHO): BBITIOJHEHBI BCE MPAKTUYECKHE 3a/JaHUs, NMPEIYCMOTPEHHBIE MPO-
rpaMMoi, 00yJaromuiics 4eTko U 0e3 OomMOO0K OTBETUJI HAa BCE KOHTPOJbHBIC BOIPOCHI, aK-
TUBHO pabOTal HA MPAKTHYECKUX 3aHATHSIX.

OOyuaronuiics Ha BBICOKOM YPOBHE BJIaJIe€T FOPHOM U CTPOUTENIbHOW TEPMHHOJIOTH-
eil; MeToaMy, crnoco0aMy M TEXHOJIOTUSIMU FOPHO-IIPOXOAYECKUX paboT U paboT MO PEKOH-
CTPYKIIMH U BOCCTAHOBJICHHUIO Moa3eMHbIX 00bekToB (ITK-17,ITK-20, [ICK-5.2).

«4» (X0pomIo): BBINIOJHEHBI BCE MPAKTHUYECKHE 3a/JaHUs, MPETYCMOTPEHHBIE MPO-
rpaMMoi, o0y4aroIuics ¢ KOPPEKTUPYIOLUIMMH 3aMEYaHUSIMHU IIperojaBaTesiss OTBETUI Ha
BCE KOHTPOJIBHBIE BOTIPOCHI, JOCTATOYHO aKTUBHO PA0OTAN HA MPAKTHUECKUX 3aHATHSIX.

OOyuaronuiicss XOpoIIo BJIAJEET BiaJeeT TOPHOM U CTPOUTENbHOM TEpMHHOIOTHEH;
METO/JaMH, CIOCO0aMH U TEXHOJOTHUSMH TOPHO-TIPOXOAUECKHX padboT M pabdoT MO PEKOH-
CTPYKIIMH U BOCCTaHOBJICHHUIO Mo 13eMHbIX 00bekToB (ITK-17,ITK-20, [ICK-5.2)

«3» (YA0BJIETBOPUTEJILHO): BBIIIOJHEHBl BCE NMPAKTUYECKHE 3aJaHUs, MPEILyCMOT-
pPEHHbIE NMPOrpaMMOi € 3aMEYaHMSMHU IIperojaaBaTelis; 00yJaroluiics OTBETUI Ha BCE KOH-
TPOJIBHBIE BOTIPOCHI C 3aMEUaHUSAMH U TIOTIPABKaMH MIPETO1aBaTelsl. .

OOyuaronuiics Ha yJIOBJIETBOPUTEIBHOM YPOBHE BIIa/le€T TOPHOM M CTPOUTEIHHOM
TEPMUHOJIOTHEW; METO/IaMH, CIIOCO0aMH U TEXHOJIOTHSIMHU TOPHO-TIPOXOAYECKUX PadOT U pa-
00T M0 PEKOHCTPYKIIMU M BOCCTaHOBJICHHUIO moa3eMHbIX 00bekToB (ITK-17,ITK-20, TICK-5.2)

«2» (Hey0BJIETBOPHUTEIbHO): 00y4JaOIIMICS HE BBIMOJIHUI WIHM BBIOJHUI HEIpa-
BIJIBHO NMPAKTHUECKUE 3a/laHUs], MPETyCMOTPEHHbBIE MPOTPaMMOi; CTYJEHT OTBETUJI Ha KOH-
TPOJIBHBIE BOTIPOCHI C OITMOKAaMU MJTH HE OTBETHII HA KOHTPOJIbHBIE BOIIPOCH! TIPETNOaBaTENs.

OOyuaromuiics: He BlajeeT TOPHOM M CTPOMTEIbHOH TEPMMHOJIOTHEH; MeToaaMu,
CIoco0aMM M TEXHOJIOTUSMH TOPHO-TIPOXOAUECKUX padoT U paboT MO PEKOHCTPYKLUU U BOC-
craHoBJeHuI0 moa3eMHbix 00bekToB (IMK-17,ITK-20, IICK-5.2).

2.3 KpuTtepuu oleHKH KOHTPOJIbHON padoThl
(dopmupoBanue komnerenumii IK-17,ITK-20, [ICK-5.2)

«5» (OTJMYHO): BCE 33/1aHUsI KOHTPOJIbHOM pabOThl BHIMOJIHEHB! 0€3 OINOOK B TeUe-
HHUE OTBEIEHHOI0 Ha paboTy BpeMeHH; paboTa BHIIOJIHEHA CAMOCTOSTENBHO, IPUCYTCTBYIOT
coOCTBEHHBIE 0000IIEHMSI, 3aKIIFOUYEHHS U BBIBOJIBI; OTCYTCTBYIOT oporpaduyeckue u myHK-
TyallMOHHBIE OITUOKH.

OOyuaromuiics:Ha BBICOKOM yYpOBHE BIIaJI€€T TOPHOU M CTPOUTEIBHON TEPMUHOJIOTH-
eil; MeTogaMu, crocob6aMu M TEXHOJOTHSIMUA TOPHO-TIPOXOAYECKUX paboT U paboT Mo PEeKOH-
CTPYKIIMH U BOCCTAHOBJICHUIO mo13eMHbIX 00bekToB (ITK-17,ITK-20, [ICK-5.2).

«4» (X0po1o): 331aHUsT KOHTPOJIbHOIN pabOThI BHINIOJIHEHBI ¢ HE3HAYUTEIbHBIMH 3a-
MEYaHHUSIMHU B TIOJTHOM 00BbeMe 100 OTCYTCTBYET pelIeHUE OJHOrOo 3aJaHus; paboTa BBIMNOJI-
HEHa CaMOCTOSATENbHO, NMPUCYTCTBYIOT COOCTBEHHBIE OOOOIIEHMS, 3aKIIIOYCHUS U BBIBOJBI;
OTCYTCTBYIOT rpyObIie opdorpadudeckue U MyHKTyallHOHHBIC OIITHOKH.

OOyuaronumiicss XOpoIIo BiaJeeT TOPHOM M CTPOUTENIbHOW TEPMHUHOJIOTHEH; MeTo/1a-
MH, CIIOCO0aMHU M TEXHOJIOTHSIMH TOPHO-TIPOXOTYECKUX PadOT U pabOT MO PEKOHCTPYKLIHUU U
BOCCTaHOBJICHHUIO Mo13eMHBIX 00bekToB (IMK-17,ITK-20, ICK-5.2).



«3» (YAOBJIETBOPUTEJIBHO): 33/IaHUsI KOHTPOJBbHOM pabOThl MMEIOT 3HAYMUTENbHBIC
3aMedaHusi; paboTa BBIITOJIHEHA CaMOCTOATENBHO, MTPUCYTCTBYIOT COOCTBEHHBIE 0000IICHNMS;
HIPUCYTCTBYIOT TpyObIe opdorpaduieckre 1 MyHKTYallHOHHBIE OIINOKH.

OOyuaromuiics Ha yJOBJIETBOPUTEIHLHOM YPOBHE BIJIAJICET TOPHOW U CTPOUTEIHHOU
TEPMHHOJIOTHEN; METOIaMH, CIIOCO0aMU M TEXHOJIOTUSIMU F'OPHO-TIIPOXOAYECKUX padoT U pa-
00T 110 PEKOHCTPYKIIMU K BOCCTAHOBJICHHIO moa3eMHbIx 00bekToB (ITK-17,ITK-20, IICK-5.2)

«2» (Hey10BJIETBOPUTEJIBHO): 33J]aHUsI B KOHTPOJILHOU paboTe BBIMOIHEHBI HE MOJI-
HOCTBIO WJIM HETIPaBUJIbHO; OTCYTCTBYIOT WJIM CJI€TaHbl HEMPABUILHO BBIBOJBI I 0000LICHHS;
HNPUCYTCTBYIOT TpyObIe opdorpaduiyeckue 1 MyHKTYaIlHOHHbIE OITHOKH.

OOyuaromuiicsi He BJIaJCeT TOPHOM M CTPOUTEIHHOM TEPMUHOJIOTHUEH; METOaMH, CITO-
co0aMM ¥ TEXHOJIOTHSIMH TOPHO-TIPOXOAYECKHX paboT M paboOT MO0 PEKOHCTPYKIIMU U BOCCTa-
HOBJICHHIO 1Toa3eMHbIX 00bekToB (ITK-17,ITK-20, IICK-5.2).

2.4. Kputepun oueHku tecrupoBanus (popmupoBanue kommnerenumii ITK-17,I1K-
20, IICK-5.2). TecTupoBaH#e MPOBOIUTCS IO JKEJAHUIO CTYAEHTA.

TecTupoBaHue OLEHUBAETCS B COOTBETCTBUU C IPOLIEHTOM IPAaBUJIBHBIX OTBETOB,
JAHHBIX CTYJIEHTOM Ha BOIIPOCHI TECTA.

CrangapTHas 1IKajga COOTBETCTBHSI Pe3yIbTaTOB KOMIIBIOTEPHOTO TECTUPOBAHUS BbI-
CTaBJIsIeMO OAJUIbHON OIICHKE:

- «OTJINYHO» - CBbIIIE /5% MpaBUIIbHBIX OTBETOB;
- «xopomro» - oT 50% 10 74% mpaBUIIBHBIX OTBETOB;
— «yAOBIETBOPUTENIBLHO» - OT 35,1% 110 49% mnpaBUIBLHBIX OTBETOB;
— otT 0 10 35% npaBUIIBLHBIX OTBETOB — «HEYAOBIETBOPUTEIHLHO
CrangapTHBIN peramaMeHT TeCTUPOBAHUS BKIIFOYAET:
- KOJIM4YeCTBO BoIpocoB — 80;
- MIPOJOJIKUTENBHOCTh TECTUPOBAaHUSA — 60 MUHYT;
- redepanus tecta u3 bT3 — meTonom ciayuaiiHol BEIOOPKH;
— PEXUM KOHTPOJI — JKECTKUH (OTCYTCTBHUE BO3MOXHOCTH TECTUPYEMBIM YBUIETH pe-
3y/lbTaT OTBETA HA BOIPOC TECTA B MPOLIECCE TECTUPOBAHUA).

«5» (OTJIMYHO): TECTUPYEMBIA EMOHCTPUPYET CHCTEMHBIE TEOPETHYECKUE 3HAHMS,
BJIaJIeeT TEpPMUHAMHU U 00JIaaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BONIPOCHI TECTA.

OOyyaromuiicss Ha BBICOKOM YPOBHE 3HAET CTPYKTYpy KOMILIEKca pabouux
IPOIIECCOB TPU CTPOUTENILCTBE TOPHBIX BBIPAOOTOK; OCHOBBI TEXHOJOIMHM CTPOHMTEIHCTBA
BEPTUKAJIBbHBIX TOPHBIX BBIPAOOTOK; OCHOBHBIE TEXHOJOTUYECKUE PELIEHUS MO0 MPOBEACHUIO
TOPU30HTAJIBHBIX TOPHBIX BBIPAOOTOK; OCOOEHHOCTH NMPOBEJCHHS HAKJIOHHBIX FOPHBIX BbIpa-
0O0TOK; XapaKTEpUCTHUKU TEXHOJIOTMUYECKHUX CXEM CTPOMTENbCTBA MOA3EMHBIX COOPYKEHHH B
CIIOXHBIX TOPHO-TEOJIOrnuecKkuX U reomexanndeckux yciopusx (IK-17,ITK-20, IICK-5.2);

«4» (XOpo1I0): TECTUPYEMBI B IEJIOM JIEMOHCTPUPYET CUCTEMHBIE TEOPETUUYECKUE
3HaHUS, BiaJieeT OOJIBIIMHCTBOM TEPMHHOB U 00J1a1aeT CIOCOOHOCTBIO OBICTPO pearupoBaTh
Ha BOIPOCHI TECTA.

OOyuaromumiicss XOpOoIIO 3HAET CTPYKTYPY KOMIUIEKCA pab0YMX MPOLECCOB MPU CTPOU-
TEJIbCTBE TOPHBIX BBIPAOOTOK; OCHOBBI TEXHOJIOTUH CTPOUTEIHCTBA BEPTHKAIBHBIX TOPHBIX
BbIPAOOTOK; OCHOBHBIE TEXHOJOIMYECKHE PELICHHs IO MPOBEACHUIO TOPU3OHTAIBHBIX TOp-
HBIX BBIPAOOTOK; OCOOEHHOCTH MPOBEIEHUSI HAKIOHHBIX TOPHBIX BBIPAOOTOK; XapaKTEepPUCTH-
KA TEXHOJOTHMYECKUX CXEM CTPOUTENbCTBA MOA3EMHBIX COOPYKEHHH B CIOXKHBIX T'OPHO—
reoyiorndeckux u reomexanunueckux ycnosusx (IMK-17,ITK-20, ICK-5.2).

«3» (ynoBJIeTBOPUTEIbHO): CUCTEMHBIE TEOPETUYECKUE 3HAHUS Y TECTUPYEMOTO OT-
CYTCTBYIOT, OH BJIaJleeT HEKOTOPhIMU TEPMUHAMHU M Ha BOIIPOCHI TECTA PearupyeT J0CTaTOYHO
MEJIEHHO.

OOyuaronuiicss Ha yJIOBJIETBOPUTEIBHOM YPOBHE 3HACT CTPYKTYPY KOMILIEKca pabo-
YHUX MPOLIECCOB MPHU CTPOUTENHCTBE FOPHBIX BBIPAOOTOK; OCHOBBI TEXHOJIOTUU CTPOUTENILCTBA
BEPTUKAJIBHBIX TOPHBIX BBHIPAOOTOK; OCHOBHBIE TEXHOJIOIMYECKHE PEIIEHUs O MPOBEACHUIO
TOPH30HTAIIBHBIX TOPHBIX BBIPAOOTOK; OCOOCHHOCTH TPOBEICHHS HAKIOHHBIX TOPHBIX BBIpa-



0O0TOK; XapaKTEPUCTUKU TEXHOJOTHYECKHX CXEM CTPOHMTEILCTBA IMOJ3EMHBIX COOPYXKEHHUH B
CJIO’KHBIX TOPHO-TEOJIOTHYECKUX U Teomexannueckux ycnosusax (IMK-17,ITK-20, IICK-5.2).
«2» (HeyI0BJIEeTBOPHUTEIbHO): CHCTEMHBIC TCOPETHUECKHUE 3HAHUS Y TECTHPYEMOTO
OTCYTCTBYIOT, TEPMHHOJIOTHEH OH HE BJIAJICCT U Ha BOIPOCHI TECTA PearupyeT MEIJICHHO.
OOyuaronumiicss He 3HaeT CTPYKTYpY KOMILJIEKca pabouuX MpPOIECCOB MPU CTPOUTEINb-
CTBE TOPHBIX BBIPA0OTOK; OCHOBBI TEXHOJIOTUU CTPOUTEIHCTBA BEPTHUKAIBHBIX TOPHBIX BBIpa-
0OTOK; OCHOBHBIE TEXHOJIOTHYECKHUE PEIICHHUS 110 MMPOBEICHUIO TOPU30HTAIBHBIX TOPHBIX BbI-
paboOTOK; OCOOCHHOCTH TMPOBEICHUS HAKIOHHBIX TOPHBIX BBIPAOOTOK; XapaKTEPUCTHKU TEX-
HOJIOTUYECKUX CXEM CTPOUTENIbCTBA TIOJ3EMHBIX COOPY)XCHH B CIIOXKHBIX TOPHO—
reoJIornyeckux u reomexannueckux ycaosusx (IMK-17,ITK-20, IICK-5.2)

1.7. HToroBbie noka3zaresu 0a/JIbHON OLlEeHKH C()OPMHUPOBAHHO-
CTH KOMIIeTeHI[Hii 10 IUCHUILIHHE B pa3pe3e 1eCKPUNTOPOB
«3HATh/ yMeTh/ BJIA1eTh»:
IIK-17 TOTOBHOCTBIO HUCIIOJIb30BaTh TeXHUYECKHUE cpencTaa OIIBITHO-

MIPOMBILIUICHHBIX HCIBITAHUI 00O0pYIOBaHUS M TEXHOJOTHA MPH HKCILTYyaTallMOHHON

Pa3BCAKC, IIO6I)I‘-I€, Hepepa60TKe TBCPABIX ITOJIC3HBIX HCKOIIACMBIX, CTPOUTCIILCTBC U

OKCILTyaTallui IIOA3CMHBIX 00BEKTOB

Kpurepuii oueHuBanus

IToxka3arenn
2 3 4 5

3HATh: CIOCOOBI OGyuato- OGyuato- OO6yuato- Obyuato-
MMPOEKTUPOBAHUS muiica JeMOH- | uiica JIeMOH- | IIuiicsa JIEMOH- | muicsa JI€MOH-

dbopMBI, pa3MepoB | CTpUPYET TMOJ- | CTPUPYET  He- | CTPUPYET ya- | CTPUPYET IMOJHOE
MOTIEPEYHOI0 CEYEHUS | HOE OTCYTCTBHME | IIOJIHOE  COOT- | CTHYHOE COOTBET- | COOTBETCTBHE
TOPHBIX BBIPAOOTOK W | WIM  HEAOCTa- | BETCTBUE  CJie- | CTBHE  CIIEAyIO- | CIEAYIOUINX 3Ha-
MOJI3EMHBIX COOPYXKE- | TOYHOE  COOT- | AYIOIIMX  3Ha- | HIUX 3HaHUU: | HUH: KIaccudu-
HUI pa3IMYHOTO | BETCTBUE  CJIe- | HUH: KPUTEPH- | KpUTEpPHUEB, (Qak- | KAallMu  TOPHBIX
(yHKIIMOHATILHOTO OyIOIIMX  3Ha- | €B, (PAaKTOpPOB W | TOPOB M TIOKa3a- | MOPOA, TOHSATHUS
Ha3HAUEHMsI, CIOCO0- | HUM: Kiaccu(u- | TOKa3aTeNIe: TeJlell KOHKYPEH- | HalmpsHKEHHO-
HOCTh W TOTOBHOCTb | KallMM TOPHBIX Ki1accuu- | TOCIOCOOHOCTH nedhopMUpOBaH-
BBIOMpaTh  CMOCOOBI | TOPOJ, TOHSITUS | KallUM TOPHBIX | OPTaHU3AIINH; HOTO  COCTOSIHUSA
u CpelcTBa | HANPsKEHHO- MOPO/JI, MOHSTHS | MEXaHU3MOB TOPHBIX TOpOA
obecrnieueHus HOp- | AepopMHUpOBaH- | HANPSKEHHO- U3BICKaHUSA U | ciocoboB  ompe-
MaJbHOTO OKCILTyaTa- | HOTO COCTOSIHUA | 1eOPMUPOBAH- | 0OecTeueHus JeJIeHUsl  Harpy-
IIMOHHOTO  COCTOSTHUS | TOPHBIX TOPOJT , | HOTO COCTOSIHHS | KOHKYPEHTHBIX 30K Ha TIO/3EM-
MO/BEMHBIX ~ COOPYXKe- | CITOCOOOB OIpe- | TOPHBIX MOPOJ , | MPEUMYIIECTB HBIE COOPYKEHHSI,
HUIA; JIETICHUsT Harpy- | CmocoOOB OIpe- | OpraHu3ali, HO | HOMEHKJIATypy |

9

30K Ha TOA3EM-
HBIE  COOpPYXKE-
HUS, HOMEHKJIa-

Typy M KIJaccu-

JIeTICHHsI Harpy-
30K Ha MO/3EM-
HBIE  COOpYXKe-

HHA, HOMCHKIJIA-

JIOITYCKAIOTCS He-
3HAYUTEIbHEIC
OIIMOKH, HETOY-

HOCTH, 3aTpydHC-

KJIacCU(UKALINIO
Kpeneil u oOpen-
KU

obecrieyeHus




¢bukanuio Kpe- | Typy M KJIacCU- | HUS IPU aHAIU- | KOHKYPEHTHBIX
neit u o0aenok | GUKaMIO Kpe- | THYECKUX Ollepa- | MIPeuMyIlecTB
neit u o0JenoK | IuUsX. opraHuzamuu
CBOOOJHO OTEpH-
pyer  mpuodpe-
TEHHBIMH 3HaHU-
SAMHU.
yMeThb: OO6yuaro- OO6yuaro- O0yuaro- O06yuaro-
UCIIOJIB30BaTh B | IIMICSA HE YMEET | LIMUCA JEMOH- | LIMICA  JEMOH- | IIUHCS  JIE€MOH-
CUCTEMY  HOPMAaTHUB- | yjqu B HENOCTA- | CTPUPYET  HE- | CTPUPYET Ya- | CTpUPYET TMOJHOE
HBIX  JIOKYMCHTOB Ha | 104yoji cTeneHu | MONHOE  COOT- | CTHUHOE COOTBET- | COOTBETCTBUE
MPOEKTUPOBAHNUE KOH- . .
" . yMeeT Ompefie- | BeTCTBUE  IpH | CTBUE  CIEAYIO- | 3HAaHUHM U yMEeHUH
CTPpYKUMH Kpeneil u . Chob
OOIeNOK Ui 0Obek- | “ATP DACUCTHBIE | aHATM3E HOPMa- | IMX ymeHui npu | . Cpobonno ore-
TOB no3eMuoro | Harpy3Ku Ha | TUBHBIE  JIOKY- | OIpEACICHUN pupyer mpuodpe-
CTPOUTENLCTBA  Pa3- | KOHCTPYKIMH MEHTBI, perjia- | PaCYeTHBIX TEHHBIMH YMEHHU-
JIAYHOTO (GyHKIHO- | mOA3eMHBIX  CO- MCHTHPYIOIIHNEC HAarpy3o0K Ha IOJA- | IMH, IIPHUMCHSICT
HAJIbHOTO  HA3HAYC- | opyeHUi B 3a- | MPOCKTHPOBA- 36eMHOE COOpYXKe- | UX B CHTYalHUsx
HUAL, BUCUMOCTH OT | HI€ U pacueT | Hue IpU pacyere | HOBBIILIEHHON
UCTIOJB30BATh  METO- . .
.. | TOpHO- Kpenel Mmoja3eM- | IpOCTEHIINX 3a- | CI0KHOCTH.
Il TpeABapUTEIbHON .
OLCHKM  3KOHOMHue- | TCOTTOTHUCCKHX | HBIX  COOpYKe- | a4 COOPYKEHHii
cKkoil uenecooGpasHo- | YCIOBHH, —aHa- | Huil  Jlomycka- | B 3aBUCHMOCTH OT
CTH  WCIIOJIb30BAHMS | JIN3UPOBATH I0TCS 3Ha4YM- | TOPHO-
PasMYHBIX CHOCOOOB HOPMAaTHUBHLIC TEJbHbIE OLINO- | T€OJIOTUYECKUX
obecrieuenns  yCTOH- | noxymeHTsI, pe- | KH, MPOSBIAETCS | YCIOBHI, aHalH-

YUBOCTU TOPHBIX BBI-
paboTOK;

IJIAMEHTUPYIO-
e
poBaHUE M pac-
YeT Kpemneu moj-

IIPOEKTHU-

3EMHBIX COOpY-
JKEHU.

HEI0CTaTOY-
YMEHUH,
1o psANy MokKasza-
Tened, oOyda-
IOIIUICS MCHBI-
TBIBAeT

HOCTb

3HA4U-
TEJbHbIE 3a-
TPYAHEHUS] TpU
oTpesieIeHuU
pacueTHBIX
Harpy3ok
MIO/I3€MHOE
Opy’KeHue

pacuere

Ha
co-
npu
npo-
CTEHITHNX 3aJ1aY.

3UpoBaTh HOpPMa-
JIOKY-
perna-

TUBHBIE
MEHTHI,
MEHTHUPYIOILNE

IIPOCKTUPOBAHKE
U pacyer Kpemneu
MOA3EMHBIX  CO-

OpYKECHUH.




BJaJ€Th:
MCTOJaMU pacyc-

Ta KOHCTPYKLHH IOJI-

36MHBIX COOPYKEHHUI

OGyuato-
muiics He BIIa-
JICCT WM B He-
JIOCTaTOYHOM
CTCIICHH BIIAJIC-
eT METOdaMH
pacyeTa
CTPYKUMM MOJ-
36MHBIX COOPY-
JKeHHI

KOH-

OGyuato-
IUiica BJIaeeT
METOJIaMH  Me-
TOJAMH pacyera
KOHCTPYKLUH
MOJI3EMHBIX CO-
OPYKECHHI B HE-
IOJIHOM 00BEME,
JIOTTYCKaIOTCS
3HAYUTEIbHBIC
olmunOKU, Mpo-
SIBJISICTCSL  HEZO-
CTaTOYHOCTh
BJIAJICHHS HaBEI-
KaMH TO psdy
nokasareJiei,
OO6yuaromuiics
HCIBITHIBACT
3HAYUTEIbHBIC
3aTPyAHCHUS
Mpu  MpUMEHe-
HMHM HaBBLIKOB B
HOBBIX  CHTYa-
LHSX.

OO6yuato-
[IUNCSI YacCTUYHO
BJaJieeT METOo/ia-

MU METOIaMH
pacuera KOH-
CTPYKLMH  IIOA-
36MHBIX  COOpY-
JKEHUH  MEeTOoIu-
KO aHayiu3a rop-
HOTEXHHYECKHUX
YCIIOBUM  CTpOM-
TEJIbCTBA noji-
36MHBIX  COOpY-
JKCHHI,

OO6yuato-
IIUICA B MHOJHOM
o0beMe BiajeeT
METOJJaMU  METO-
JTaMu pacdera
KOHCTPYKLUHI
MOJI36MHBIX
Opy)XeHu#l , 00-
JaaeT TBEPABIMU
3HAHUSMH ne-
(bopMaIMOHHBIX U
yHpyrux
TEPUCTUK TIOPO/I,

CO-

Xapak-

UX BIHMSHUAEM Ha
YCTOWYUBOCTb,
CBOOOJIHO  TIpH-

MCHSCT IIOJIYUCH-

HbIE HaBBIKU B
CUTyalMsix  IO-
BBITIICHHOM
CIIOJKHOCTH.

3HaeT HOpPMAaTHUB-
HBIE JIOKYMEHTHI,
periaMeHTHpy-

IOIIME TPOEKTH-
pOBaHME U pacue-

Thl Kpeneil u o0-

JIETIOK;

[1K-20 TOTOBHOCTBHIO pabOTaTh ¢ MPOrPAMMHBIMHU MPOJYKTaMH OOIIETr0 W CIELH-
aJIbHOTO HAa3HAYEHUA JJI1 MOAEIUPOBAHUS MECTOPOKACHUN TBEPBIX MOJE3HBIX UCKO-

MaeMbIX, TEXHOJOTUN IKCILTyaTallHOHHON pa3BeIKU, JOOBIUN U MepepabOTKH TBEPIBIX

IMOJIC3HBIX HMCKOITACMBIX, ITPHU CTPOUTCIILCTBC M SKCILTyaTalluU ITOJA3CMHBIX O6’beKTOB,

OIICHKE YKOHOMHYECKOU 3(h(PEKTUBHOCTH TOPHBIX U TOPHO-CTPOUTENHHBIX paboT, TIPO-
W3BOJICTBEHHBIX, TEXHOJOTUYECKUX, OPTAaHU3AIMOHHBIX U (DMHAHCOBBIX PUCKOB B PhI-

HOYHBIX YCIIOBUAX

3HAThL - MEXaHHU-

YECKHUE TIIPOLUECCChl B
MacCCHBax TOPHbIX ITO-

pon

npu BEICHUU

OO6yuaro-
1110707 (03 DI (S (0):
CTpUpPYET MOJ-
HO€ OTCYTCTBHUE

OO6yuaro-
IUMcSd  JEeMOH-
CTpUPYET He-
MOJTHOE  COOT-

Obyuaro-
HIANCS JIEMOH-
CTpPUPYET a-

CTUYHOEC COOTBET-

OO6yuato-
s JIEMOH-
CTPUPYET IMOJHOE

COOTBECTCTBHC




TOPHO-CTPOUTENBHBIX
paboT; XapaKTepUCTH-
KM Kpemnen KaluTajb-
HBIX TOPHBIX BBIPAOO-
TOK M IOJI3EMHBIX CO-
OpYXEHUH;  3aKOHO-
MEpHOCTH  (POPMHPO-
BaHUS Harpy3oK Ha

MOJI3€MHBIC KOH-
CTPYKLHUH; CTPYKTYPY
KOMILIEKCa  pabovmx
HPOLIECCOB MPU CTPO-
HUTCIBCTBEC TFOpHBIX
BBIPa0OTOK;  OCHOBBI
TEXHOJIOTHUH CTpou-

TEIbCTBA BEPTUKAJIb-
HBIX TOpPHBIX BbIpado-
TOK; OCHOBHBIE TEX-
HOJIOTUYECKUE peIlle-
HUS TI0 NPOBEICHUIO
TOPU30HTAIBHBIX TOp-
HBIX BBIpaOOTOK; TeX-
HOJIOTUYECKUE  OCO-
OEHHOCTH  COOpYXKe-
HUSL OKOJIOCTBOJIBHBIX
JBOPOB ILIAXT; OCHOB-
HbIE CBEJEHUS O IPO-
€KTUPOBAHUU CTPOHU-
TEIbCTBA TOA3EMHBIX
COOPY)KEHHMI pa3iny-

WId  HEJOoCTa-
TOYHOE  COOT-
BETCTBHE  3Ha-
HUH  OCHOBHOM
TEPMHUHOJIOTHH,
CTPYKTYpPy KOM-
IJIeKca pabounx
MIPOLIECCOB  TIPH
CTPOUTEIILCTBE
TOPHBIX  BBIpa-
OOTOK, OCHOBEI
TEXHOJOTHH

CTPOUTEIILCTBA
BEPTHKAIBHBIX
TOPHBIX  BbIpa-
OOTOK; OCHOB-
HBIE TEXHOJIOTH-
YecKHe  perle-
HUS 10 TIPOBe-
JIEHHIO ropH-
30HTAJIBHBIX

TOPHBIX  BBIpa-
0OTOK; TEXHOJIO-
FHYECKHE  OCO-
OeHHOCTH  CO-
OPYXCHHS OKO-
JIOCTBOJIBHBIX

JIBOPOB TIIax

BETCTBHE  3Ha-
HHE OCHOBHOM
TEPMHUHOJIOTHH,
CTPYKTYpPY KOM-
IJIeKca pabouymnx
MPOLIECCOB  TIPH
CTPOUTEIIbCTBE
TOPHBIX  BBIpa-
0OOTOK, OCHOBEI
TEXHOJIOTHH

CTPOUTEILCTBA
BEPTHKAIBHBIX
TOPHBIX  BBIpa-
OOTOK; OCHOB-
HBI€ TE€XHOJIOTH-
YecKue  perie-
HUSL TI0 TIPOBE-
JICHUIO  TOpH-
30HTAJIBHBIX

TOPHBIX  BBIpa-
0OTOK; TEXHO-
JIOTHYECKHUE

0COOCHHOCTU

COOPYIKEHHSI

OKOJIOCTBOJIb-

HBIX JIBOPOB
max. Jlomycka-
FOTCS 3HAYM-
TEILHBIE OIINO-
KH, TIPOSIBIISCTCS

CTBHUE 3HAHUU OC-
HOBHOW  TEpMHU-
HOJIOTHH, CTPYK-
Typy KOMILICKCA
paboumx mporiec-
COB TPHU CTPOHU-
TEIBCTBE TOPHBIX
BBIPaOOTOK;  OC-
HOBBI TEXHOJIOTHH
CTPOUTEIIbCTBA
BEPTHKATBHBIX
TOPHBIX BBIPa0O-
TOK,  OCHOBHBIC
TEXHOJIOTHUECKHUE
pElIeHus 1O TMPo-
BEJCHHIO  TOpPHU-
30HTAJIBHBIX TOP-
HBIX BBIPAOOTOK;
TEXHOJIOTHUECKHUE
0COOEHHOCTH CO-
OpY>KEHUSI OKOJIO-
CTBOJIBHBIX  JIBO-
pOB MmIax, HO JO-
IYCKalOTCS  He-
3HAYMTEIIbHBIC
OIIMOKH, HETOU-
HOCTH, 3aTpyJHe-
HUS TIpU  aHAJH-
THYECKUX OIepa-
USX.

cB0O0OOI-
onepupyeT

3HAHUM:
HO
nproOpeTeHHBIMU
Cso-
0OIHO HAa3bIBACT

3HaHUAMU.

KOHCTPYKTUBHBIC
0COOEHHOCTH
MOI3E€MHBIX
OpYKEHHUIA,

CTPYKTYpPY
KOMILJIEKca pado-

CO-

YUX ~ TPOIIECCOB

OpH  CTPOUTEIb-
CTBE TOPHBIX BBI-
pabOTOK; OCHOBBI
TEXHOJOTMH
CTPOHUTEIIbCTBA
BEPTHKAJIBHBIX
TOPHBIX BBIPa00-
TOK,  OCHOBHEIE
TEXHOJIOTHYECKHUE
pelIeHus 10 TPo-
BEJICHUIO  TOpH-
30HTaJBHBIX TOP-
HBIX BBIPabOTOK;
TEXHOJIOTHYECKHE

0COOEHHOCTH CO-

HOTO Ha3HAYCHMUS; HEJ0CTaTOou-
HOPMAaTUBHBIE  JOKY- HOCTb  3HAHUH, OpY’KEHHUsl OKOJIO-
MEHTBI, pPETJIaMEHTHU- o psiAy Mokasa- CTBOJIBHBIX  J(BO-
pyromue IpoeKTUpo- Teneﬁu, o0yua- OB ImIax
BaHHE U pacyeThl WH- IOLUICS HCIIbI-
KEHEPHBIX KOHCTPYK- TBIBA€T 3HAYM-
OUi NOI3eMHBIX CO- TeIbHBIC 3a-
OPY)I(GHI/II‘;I. TPYAHCHUA TIpH
OTIepUPOBAHUHU
3HAHUAMH ITIpU
UX TIEpeHoce Ha
HOBBIE  CHUTya-
LUH.

YMerhb olileHUBATH OO6yuato- O6yuato- Obyuato- OGyuaromumiicst Jie-
CTENEHb  CJIOXKHOCTH | ILMICS HE YMEET | IUUWCS  JAEMOH- | IIHKUCS JIEMOH- | MOHCTpUPYET IOJI-
TOPHO-TEOJIOTHYECKUX | WM B HENOCTa- | CTPUPYET  HE- | CTpUPYET ya- | HOC  COOTBETCTBUC
YCIOBHI BEJICHUS | TOYHOM CTENEHHU | TIOJIHOE  COOT- | CTHYHOE COOTBET- | CICAYIOMIMX — yMe-
TOPHO-CTPOUTENbHBIX | YMEeT BETCTBHE  CJle- | CTBHE  ciemyio- | 1
pa0or; OLICHUBATH OLICHMBAaTh | AYIOIIUX  yMe- | IIUX YMEHHM: OTICHMBATE
YCTOWYHUBOCTH MOPOJ- | CTENEHb  CIIOXK- | HUM: OIEHHMBATh | OlleHUBaTh  cTe- | CTCTCHB CJIOKHO-
HOTO MacCHBa M BBI- | HOCTU  TOpPHO- | CTEII€Hb CJIOXK- | ICHb CJI0KHOCTH | CTH TOpPHO-




Oupatb KOHKYpPEHTO-
CIIOCOOHBIE THIIBI
Kper, OTIPE/ICIISATh

napaMeTpsl  Iacmopra
OypOB3pBIBHBIX PadoOT,
paccUuTHIBaTh TPYHAO-
eMKOCTh U TpauKu
OpraHM3alUl  CTPOU-
TEJNbCTBA; HapaMeTphl
MPOXOJYECKOT0  IIHK-
j1a; 000CHOBBIBATH I1a-
paMeTpsl BBIPaOOTOK;
00OCHOBBIBaTh  3-
(EeKTHBHOCTh  peaju-
3aluu MIPOEKTHBIX
pelIeHuii; - caMocTo-
ATE€IbHO paboTaTh ¢
pPEKOMEHIyEMOM
yu4eOHOH W HaydyHOU
JUTEPATYpOH, COCTaB-
TS9Th pedepaTsl Ha 3a-
JaHHYIO  TIpernojaBa-
TEJIEM TEMY.

T€0JOTMYECKHUX
YCJIOBUM  Bee-
HUS TOPHO-
CTPOMUTENBHBIX
paboT; oleHu-
BaThb  yCTOWYHU-
BOCTh TOPOJIHO-
ro MaccuBa H
BBIOMPATh KOH-
KYPEHTOCIO-

COOHBIC  THIIBI
Kpemnu, omnpene-
JSITh TTapaMeTPhI
nacriopta Oypo-
B3pPBIBHBIX  pa-
00T, pPaCCUUTHI-
BaTh TPYJIOEM-
KOCTb M rpadu-
KM OpTaHH3aIiH
CTPOUTENbCTBA;
napaMeTpsl

MIPOXOTYECKOTO
IIMKIa; 00OCHO-
BbIBAaTh  Mapa-
METPBI BBIPaOO-
TOK;, OOOCHOBEI-
BaTh Y(PQEeKTHB-
HOCTh peanu3a-

HOCTH  TOpHO-
re0J0rM4ecKUX
YCJIOBUW  Bele-
HUs TOpHO-
CTPOUTEILHBIX
pabotr;  oOIeHHU-
BaTb yCTONYH-
BOCTH IIOPOJIHO-
ro MaccWBa H
BBIOMpATh KOH-
KYPEHTOCTIO-

COOHBIE  THIIBI
Kpemnu, ompee-
JISITh TTapaMeTPhI
nacnopra Oypo-
B3PBIBHBIX  pa-
00T, paccUUTHI-
BaTb TPYyJOEM-
KOCTh U Tpadu-
KM OpraHu3aluu
CTPOUTEIIbCTBA;
napameTpsl

MIPOXOTIECKOTO
IIMKJIa; O0OOCHO-
BBIBATH  Iapa-
MeTphl BBIpPabO-
TOK; OOOCHOBEI-
BaTh 3(deKTun-

TOpHO-
T€OJIOTUIECKUX
YCJIOBUW BEICHUS
TOpHO-
CTPOUTEILHBIX
paboT; OLICHUBATh
YCTOMYUBOCTD
MOPOJHOTO ~ Mac-
CHBa M BBIOMpATH
KOHKYPEHTOCIIO-
COOHBIC THUIIBI
Kperu,  ompene-
JATh  TIapaMeTpPhI
nacropra  Oypo-
B3pBIBHBIX pPaldoT,
pPacCUYUTHIBATH
TPYAOEMKOCTh U
rpaguku OopraHu-
3a1uu CTpou-
TEJIbCTBA;  Tapa-
METpPBl  MPOXOJI-
YECKOTO  IUKIIA;
000CHOBBIBaTh
napameTpbl  BbI-
paboTok; 000CHO-
BbIBaTh 3 dek-
TUBHOCTh peaJiv-
3alMU TPOEKTHBIX

T€OJIOTUIECKUX
YCJIOBUU BEJICHHS
TOpPHO-
CTPOUTEIIbHBIX
paboT; OLIEHUBATH
YCTOMYUBOCTD
MOPOJTHOTO ~ Mac-
CHBa W BBIOMpATH
KOHKYPEHTOCIIO-
coOHBIE THUIIBI
Kpenu, ompeje-
JSTH  TIApaMeTphl
Oypo-
B3pBIBHBIX padoT,

nacropra

paccUYMTHIBATH
TPYIOEMKOCTh |
rpauKku OpraHu-
3a1uu CTpOH-
TEJIbCTBA;  Tapa-
METPBI TIPOXOT9e-
CKOTO IUKJIA;
000CHOBBIBAThH
napaMeTpsl  BBI-

paboToK; 000CHO-

UM TIPOCKTHBIX | HOCTh peayn3a- | perIeHui BHIBATE  S(ex-

peleHni LU TPOEKTHBIX THBHOCTE  pCaIi-

peleHuit 3alUU IIPOEKTHBIX

pelIeHui
Baaners Tepmu- OGyuato- OGyuato- OO6yuato- Oobyuaro-

HOJIOTHYECKUMHU  TI0- | IIUKCA HE BJa- | IMACA BIAJICET | IMKHCA  BIANCET | uiics B MOJHOM

HATHAMH] HABLIKAMH | JICCT WM B HE- | TEPMUHONOMA- | TEPMUHONOTHYE- | oGreyve  prageet
pabotel Ha DBM; oc- | qocTaTo4HOM YECKMMHU TMOHS- | CKHMH TOHATHSI-

TEPMUHOJIOTHYE-
HOBAMHU METOJIOB TIPO- | CTETIEHH BIIAJie- | THSAMHU;  HaBbl- | MH;  HaBBIKAMHU

EKTUPOBAHUsI IOI3EM-
HBIX M Ha3€MHBIX CO-
OPYXXEHHI, OCHOBHBI-
MH  TPaBOBBIMH U
HOPMAaTUBHBIMU  J10-
KyMEHTaMH; METPOJIO-
TUYECKUMHU TMpaBUJIA-
MH, HOPMaMH, HOpMa-
THUBHO-TEXHUYECKUMHU

JNOKyMEHTaMU o
CTaHJapTU3aLUU u
YOPaBJICHUID  Kade-

CTBOM CTPOUTCIILCTBA

€T TEPMHUHOJIO-
TMYECKUMU  TI0-
HATHSIMH; HaBbI-
KamMH paboThl Ha

OBM; ocHoBa-
MH METO/IOB
MIPOEKTUPOBA-

HUA ITOA3€MHBIX
U Ha3eMHBIX CO-
OpYXE€HMH, oOc-
HOBHBIMH  IIpa-
BOBbIMHU M HODP-
MaTUBHBIMH J10-

KaMu paboThl Ha

OBM; ocHoBa-
MU METOJIOB
MIPOEKTHUPOBA-

HUS TIO/I3€MHBIX
1 HAa3€MHBIX CO-
OpYKE€HHMH, OC-
HOBHBIMH  IIpa-
BOBBIMH M HOD-
MaTUBHBIMU [10-
KyMEHTaMH B
HEMOJHOM 00b-
eMe, JIOIyCKa-

pabotsl Ha DBM;
OCHOBaMH METO-
JIOB  TIPOEKTHUPO-
BaHUSA  TIOJ3E€M-
HBIX M Ha3eMHBIX
COOpPYXEHHUM, OcC-
HOBHBIMU TIPaBO-
BEIMH H HOpMa-
TUBHBIMH  JIOKY-
MEHTaMH

CKUMHU TIIOHATUSA-
MU, HaBbIKaMU
pabotel Ha OBM;
OCHOBaMHU METO-
JI0B

BaHUS

MPOEKTUPO-
M0/13€M-
HbIX U Ha3€MHBIX
COOpPYXEHHM, Oc-
HOBHBIMH IIPaBO-
BbIMU W HOpMa-
TUBHBIMHA JOKYy-
MEHTaMHU




KyMEHTaMH1 OTCS 3HAYH-
TEJIbHBIE OIINO-
KH, TIPOSIBIISICTCS
HEI0CTATOY-
HOCTDH BJIQJCHUS
HaBBIKAMHM 11O
psagy ToOKa3zaTe-
JIeH,.

3. MeToauyeckue MaTepuajbl (TUNOBble KOHTPOJIbHbIE 3a/aHKsl), OoNpeaesiioime
npoueaypbl OLeHUBAHUS 3HAHMI, yMEeHHNi, HABBIKOB U (WJIN) ONBITA AeATeIbHOCTH, Xa-
PaKkTepU3yIOMMX 3Tanbl GOPpMUPOBAHNSA KOMIIETEHIM I

Koumponvhvie 3a0anus, npumensiemvie 8 pamkax mexkyue2o u npomeicymo4Ho20 KO-
Mpoas no OUCYUNIUHE, HOCAM YHUBEPCATbHBIU XapaKkmep U NpeoycCMampusaom 603MOiC-
HOCMb KOMNJIEKCHOU OYeHKU 6ce20 Habopa komnemenyuil, npedycmompentuvix OII no oucyu-
naune.

3.1. Texywsuit Konmpo.p (paboma Ha NPAKMUYECKUX 3AHAMUAX)
(popmuposanue komnemenyuu ITK-17, ITK-20)

Temarnka NpakTUYECKUX 3aJaHHUI U1 TEKYIIEro KOHTPOJS M0 JUCUUILIMHE HU3JI0KEeHa
B [Ipunoxxenun 1 x paGoueit mporpamme.

Tewma 3anaTHA
1. 'eomeTprueckne XxapakTEpUCTUKH IUIOCKUX CEYEHUM.
2. PacyeTsl Ha IPOYHOCTD U KECTKOCTH IIPU PACTSKEHUU-CKATHH.
4. PacueTsl Ha TPOYHOCTH U JKECTKOCTh IPU KPYUEHUH CTEPHKHEHN KPYIJIOro MONEPEeYHOro ce-
YECHMUS.
4. PacueTsl Ha MPOYHOCTb U KECTKOCTh MIPU U3THOE.
5. Pacuer cTaTH4eCKU HEOIIPEAEIUMBIX CTEPIKHEBBIX CUCTEM.
6. Pacuer Ha MPOYHOCTH MPU CII0)KHOM COIPOTUBIICHUH.
7. Pacuer cKaThIX CTEPKHEW Ha YCTOMYUBOCTb.

Brinonzsercs cnenyromue pacueTHO-Tpaguueckue padboThl:
1. Onpenenenne reoMeTpUYECKUX XapaKTEPUCTHK IIIOCKUX CEUEHUH.
2. IlocTpoeHue 310p BHYTPEHHUX YCHIIUH JUTst OalloK, paM U KPUBOJIMHEHHBIX CTEpKHEH.
3. PacueTpl Ha TPOYHOCTH M IKECTKOCTh CTATHUECKH ONPEACTUMBIX W HEONPEHACTUMBIX
CTEep>KHEH NMpH pacTsHKEHUH, CKATHH, KPYUEHUHU U U3ruoe.

4. PacueTsl Ha TPOYHOCTD MIPH CIIOKHOM COTIPOTHUBICHUH

3.2. Texymuii KOHTPOJIb (BBINOJTHEHHE KOHTPOJILHOI padoThI)

(popmuposanue komnemenyuu ITK-17, ITK-20)

IIpuMeps! BOIIPOCOB:

1. Yro Ha3bIBaeTCS CTATUYECKUM MOMEHTOM CEUEHUSI OTHOCUTENIBHO OCHU?

2. B Kakux eMHUIAX OH BBIPAXKAETCS U KaKUe 3HAKU OH MOXKET UMETh?

3. Kakwue ocu Ha3pIBAIOTCS IEHTPAIBbHBIMUA? YeMy paBeH CTaTHUYECKHUIT MOMEHT OTHOCH-




TEJIbHO LEHTPaIbHOU OcH?
4. UYrto Ha3bIBAETCs OCEBBIM, MOJSPHBIM, LIEHTPOOE)KHBIM MOMEHTAMU WHEPLIUU CEYCHUS?
B kakux enuHUIIAX OHHU BBIPAXKAIOTCS M KaKUE 3HAKH OHU MOTYT UMETh?

KaxoBo nmpaBuiio BIYMCIIEHUSI MOMEHTOB MHEPLIUU JJIsl TapaslieIbHbIX Ocei?

6. M3mensiercss M CyMMa OCEBBIX MOMEHTOB HMHEPLHU OTHOCUTEIBHO JIBYX B3aUMHO
MEePIECHANKYJISIPHBIX OCEH MPH MOBOPOTE ITUX OCEH?

7. Kakue ocu Ha3bIBAIOTCS TJIABHBIMU U TJIABHBIMH IICHTPAJIBHBIMH OCSAMU HHEPLUUU?
[Tpusnaku riaaBHBIX oceil. B kakux ciydasx 6e3 BHIYMCICHUS MOXKHO YCTaHOBHTD
I10JIO’KEHUE TJIaBHBIX OCEn?

8. Uro Ha3bIBAaETCSI MOMEHTOM CONPOTHUBJICHUS CEUCHUS U PATUYCOM MHEPIIMH CeUeHUs?
B kakux enuHUIIAX OHHU BBIPAXKAIOTCSA U KaKUE 3HAKK OHH MOTYT UMETh?

9. Yemy paBHBI OCEBOIl MOMEHT MHEPIIUU U MOMEHT CONPOTHUBIICHUS NMPSAMOYTOJIbHUKA U
KBaJlpaTa OTHOCUTENIBHO IIEHTPAIbHOM OCH, IIapajIeIbHON OJITHOM U3 €ro CTOPOH?

10.Yemy paBHBI OCEBbIE MOMEHTHI HHEPLIMHU U MOMEHTHI COIIPOTUBIICHUS KPyTra U KOJIbIa
OTHOCHUTEJIBHO OCEH, MPOXOIAIINX Yepe3 UX IEHTPHI THKECTU?

11.Yemy paBHBI MOJSPHBIE MOMEHTHl HHEPIMH M MOMEHTHI CONPOTHUBIICHUS Kpyra H
KOJIbIIa OTHOCUTENBHO UX LIEHTPOB?

12.0OcHoBHble 3aauu AUCHUTIITUHBI «COMPOTUBICHUE MaTepHaIOBy. UTO

13.moHMMaeTCs Mo MPOYHOCTHIO, )KECTKOCTHIO M YCTOHYHBOCTBIO Tea?

14.Yro Ha3bIBaeTCs cTepkHEM (Opycom), 000I0UKOH (TITACTHHOMN ), MACCUBHBIM

15.Tesiom? YTO Ha3bIBAETCS OCBIO CTEPIKHSA?

16.ITo kakuM mpU3HAKAM U KaK KiIaccuPuIupyroTcs Harpy3ku? Kak

17.0603Ha4ar0TCs ¥ B KaKUX CIMHUIAX BBIPAKAIOTCS COCPEOTOUYCHHBIC CUIIBI 1 MOMEH-
ThI, & TAK)KE UHTEHCUBHOCTH PaCIpeeIEHHBIX CHIIOBBIX HArPYy30K.

18.KakoBbl OCHOBHBIE THIIBI OMOPHBIX 3aKperuieHnit? Kakue peakuuu B HUX

19.B0O3HUKAIOT U KaK OHU OINPEAETSIOTCS?

20.Yto npeacraBisiroT co00ii BHyTpeHHUE criibl? Kakue BHYTpEHHHE yCHITHS

21.(BHyTpeHHHE CUIIOBBIE (DAKTOPHI) MOTYT BO3HHMKATh B MOMEPEUYHBIX CEUCHUSX CTEPK-
Hel (MX Ha3BaHUS U 00O3HAYCHHS) U Kakue BHUJBI AedopMariiu (HarpyKeHui) ¢
HUMH CBSI3aHbI?

22.B 4éM CYIIHOCTb METO/A CEUYCHUI?

23.KakoBbI IpaBUIIa 3HAKOB JUISI TPOJOJIBHBIX U MOMEPEYHBIX CUJI, KPYTAIIUX U

24 m3rubaromux MOMEHTOB?

25.lucdepeHnnanbHble 3aBUCUMOCTH MEXKTy MOTIEPEYHON CHIIOMN,

26.13ru0aroIMM MOMEHTOM ¥ HHTCHCUBHOCTBIO PACIIpeIeIEHHON HATPy3KH.

27.Y70 Ha3bIBaeTcs HanpspkeHneM? KakoBbl BUABI HAPSKEHUH, MX

28.0003HaYCHHS I PA3MEPHOCTH?

29.10.0OcHOBHBIE THUIOTE3BI U JIOMYILEHHs, TPUHUMAEMbIe B COIPOTUBIEHUU MAaTEPUAIOB.

30.Kakue HanpspkeHHus U aedopMaiiiy BO3HHKAIOT TPHU pacTshikeHne n cxarue (Hassa-
HUs1, 0003HaUEHUS], Pa3MEPHOCTH)?

31.Kaxk 3amuceiBaeTcst 3akoH ['yka mpu pacTspkeHue u cxkatue? Uto Ha3pIBaeTCS MOyJIEM
ynpyroctu E?

32.Yrto Ha3biBaeTcs K03 PUIMeHTOM monepedHoi aedopmaruu (kodddummentom I[lyac-
COHA) M KaKU€ OH UMEET 3HaUeHUs?

33.YTo Ha3BIBaeTCSA MPEAETIOM MPOIOPIIMOHAIEHOCTH, MPEIEIOM YIPYTOCTH, MPEIEIOM
TEKYYECTH U TPEeAETIOM MPOYHOCTH (BPEMEHHBIM corpoTuBieHuem)? Mx ob6o3Ha-
YeHUS U pa3MEpHOCTh. UTO Ha3bIBAETCS YCIOBHBIM MPENIEIIOM TEKYUeCTH?

34.YTo Ha3bIBaeTCA JOMyCKaeMbIM HampspkeHueM? Kak oHO BbIOMpaeTcs JUisl IIacTH4-
HBIX U XpYIKHX MaTepuaioB?

35.Yt0 Ha3biBaeTcs K03()(PUIIMEHTOM 3amaca IPOYHOCTH M OT KaKUX OCHOBHBIX (DAKTOPOB
3aBHCUT €ro BeJIMYnHAa?

36.Kakue KOHCTPYKLIMU Ha3bIBAIOTCS CTaTWdecku HeompeaeauMbiMu? [lopsnok pacuera

o



TaKUX KOHCTPYKLUU.

37.TemnepaTypHble HAIIPSKEHUS B CTATUYECKH HEONPEIEIUMBIX KOHCTPYKIUAX ?

38.YcnoBus NPOYHOCTHU MPHU PACTSHKEHUH U COKaTHH. BUbI pacueToB Ha MPOYHOCTD.

39.VYcnoBus KECTKOCTU IPU PACTSHKEHUU U CKaTUU. BUJIbI pacueToB Ha )KEeCTKOCTb.

40.Kaxoii cimyyail miIoCKOro HaMpPsHKEHHOTO COCTOSHUS HAa3bIBACTCS YUCTHIM CIBUTOM?

41.Kakue HanpspKeHus 1 JeopMaluy BO3HUKAIOT IpuU ciBUre?

42 Kak 3anuceiBaetcs 3akoH ['yka mpu casure? Kakas cyliecTByeT 3aBUCUMOCTb MEXKIY
MOJYJISIMM YIIPYTOCTH IIEPBOIO ¥ BTOPOro poja?

43.Kak BbIOMPAIOTCs TOMYCKAEMbIE KacaTeIbHbIC HATPSIKCHUS?

44.VY cnoBue NpOYHOCTHU Ipu clBure. PacueTsl Ha cpes.

45.TTpu KakoM Harpy>KeHHH MPSIMOI OpPYC UCIBITHIBACT Ae(hOpMAIHIO KpyUSHHS?

46.Kakue HanpsbkeHUs U ledopMallii BO3HUKAIOT Ipu kKpydeHun? Haszpanue, o603Haue-
HUS, Pa3MEPHOCTb.

47.Kakoe HamnpshpKEeHHOE COCTOSHHUE BO3HMKAeT B KaXJOW TOYKe Kpyrjioro Opyca mpu
KpyueHue? 3aKOH U3MEHEHUS KacaTeJbHbIX HalpsyKEHUI.

48.YcnoBre NPOYHOCTU M KECTKOCTH MPU KPYUEHHUH CTEP)KHSA KPYIJIOro IONEpPEeYyHOro
cedyeHus. Buapl pacyeTos.

49.YT0 Ha3bIBAETCS JKECTKOCTHIO MIONEPEYHOT0 CEUECHHUS U JKECTKOCTBIO CTEPKHS?

50.Kakue HampspkeHUS BO3HHMKAIOT IpH 4ucToM u3rube? Yto mpexacramiser coOoit
HEUTpasbHBIN CJI0M U HEWTpasbHAas JIMHUSA U KaK OHM pacnoioxeHuu? Yto Ha3bl-
BAeTCs CUJIOBOW JTMHUEH?

51.Kak onpenenstoTcss HOpMallbHbIe HAIPSKEHUS B TONIEPEUHOM CEYEHUU OaIKU NP YH-
CTOM H3TH0€ U KaK OHU U3MEHSFOTCS 10 BBICOTE OasIKu?

52.Kak onpezensioTcsi HOpMajibHble U KacaTeJbHble HANPSIKEHUs MPH MONEPEYHOM H3-
rube?

53.Kakue nepemenieHus Noay4aroT onepeyHble cedeHns 6ok Mpy MpsiMoM u3ruode?

54.Kakoil Bux mmeer npuOmmxkeHHoe nudp@epeHIraIbHoe ypaBHEHHE YNPYrod JIMHUU
6anku? KakoBbl orpaHHuY€HMs! YCIOBHS IPU HHTETPUPOBAHUU 3TOTO ypaBHEHUS?

55.B ueMm 3akirodaercs CyTh SHEPreTHHYECKOro METOZa OIpEAeTeHHUs NMepeMelIeHU B
ynpyrux cucremax? [Ipasuno Bepemiaruna Berurcinenust uaTerpaiza Mopa, nops-
JIOK pacyera.

56.Kakune 6ajiku Ha3bIBAIOTCS CTATUYECKH HEONpeAeTuMbIMU? UTO MpeAcTaBiIsioT coOon
OCHOBHAS Y SKBUBAJICHTHAS! CHCTEMBI?

57.Meron cun. Kak cocTaBistoTCsl ypaBHEHHUs NPU PELICHUN CTAaTHUECKH HEOIpeest-
MBIX 0aJIOK ¥ paM MO ATOMY METOIy?

58.Kakue 6anku Ha3bIBalOTCS Hepa3pe3HbIMU? YpaBHEHHE TpeX MOMEHTOB JUIS pacueTa
HEpa3pe3HbIX OaoK.

59.VYcnoBus npodyHocTH npu u3rude. Buapl pacueTos.

60.Kaxkoii n3ru6 HazeiBaeTcst KockiM? CoueTaHneM KaKkuX BUIOB U3rH0a OH SIBISETCS?

61.Kak HaxonuTCs MOJI0KEHNE HEHTPaIbHOM JIMHUU PU KOCOM U3ruoe?

62. 1)1 KaKuX CEYCHHI KOCOW M3TUO HEBO3MOXKEH U TToueMy?

63.YcnoBue npouyHOCTH MpH KocoM u3rude. Buny pacueros.

64.Kakoe CII0)XKHOE CONPOTHBIICHWE HA3bIBACTCS BHEICHTPEHHBIM PACTSIKCHHUEM HITH
cxaruem?

65.Kak ompenensercsi Mo0KeHHEe HEUTPaTbHOW JIMHUHM TIPYU BHEIIEHTPEHHOM pacTshKe-
HUM WK cKaTuu? UTo Ha3bIBaeTCs SIAPOM CeueHHs ?

66.Y cnoBHs MPOYHOCTH MPU BHEIIEHTPEHHOM PACTSDKEHUH WITH CKaTUU. Buabl pacueTos.

67.Kakoe HanpspkeHHOE COCTOSIHME BO3HUKAET B OMACHBIX TOYKAX CEYCHMS MpH U3rude ¢
Kpy4eHHEM?

68.Kak ompenensercst 5KBUBAJICHTHBIH MOMEHT 10 Pa3jIMYHBbIM TEOPHUSAM MPOYHOCTU MPU
n3rude C KPyuyeHHUEeM KPYTJIOTO CTEPIKHS?

69.YcnoBus NpOYHOCTHU NP U3THOE C KPyUEHUEM KPYTJIBIX CTepKHENH. Buibl pacueTos.



3.4. OnieHOYHBIE CPECTBA MPOMEKYTOUHOM aTTECTAI[MH [0 UTOT'aM OCBOCHHSI TUCIIUTUTHHEI
DK3aMeH - MPOBOAMTCS MO SK3aMEHAIMOHHBIM OMJIeTaM BKIIOYAIOIINM J[BA TEOpPETHUYE-
CKMX BOIIpOCa M OJHY 3aj1ady. TuroBas 3ajada sBISETCS aHAJIOIOM pacdyeTHO-TpapUUeCKuX
pabot. K sKx3ameHy IOIyCKalOTCsS CTYACHTHI, KOTOPhIE OCBOMJIM BCE pa3/elbl Kypca U BbI-
MIOJTHUJIH BCE pacdyeTHO-Tpaduueckue padboThl.
Temarnka TUIIOBBIX 3a/1a4, BRIHOCHUMBIX HA SK3aMEH:

1.
2.

agrwpdE

o

Pacuer Ha MPOYHOCTh CTATUYCCKU OIIPCACIUMBIX 6aJIOK.

Pacuer crepikHel Ha COBMECTHOE JieiicTBHE U3ruba U KpyUCHUsI.
[TpumepHBIE BOIPOCHI SK3aMEHAIIMOHHBIX OUJIETOB:

Br100p momyckaeMbIX HOpMaJIbHBIX HAITPSDKEHUM.

IIpuMeHeHne pa3InyHbIX TEOPUH IPOYHOCTH B IIPAKTUYECKUX pacyeTax.
PacdeTsl Ha MPOYHOCTP U JKECTKOCTh TPU KPYUCHHH.

Onpenenenre HOpMaIbHBIX HAMPSKEHUH ITPU YUCTOM U3TUOeE.
I'padoananmTiyeckuii crnocod BBIYHCICHHUS MHTErpasia Mopa MpH ONpeleieHuu Jie-
dbopMmIuii 6aoK.

OmnpeneneHre HOPMAJIbHBIX HANPSKCHUH PU KOCOM U3rHOe.

[{uKIBI IEPEMEHHBIX HANIPSIKEHUN U UX XapaKTEPUCTUKH.



