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1. O01mme moJoKeHUs

B Hacrosi111eM JOKYMEHTE UCIOIb3YIOTCS CIEAYIOINE COKPALCHUS:

BKP — BeimyckHast kBaMpuKaMOHHAs padboTa;

BIIO — BeIcIICE TpodeccroHanbHOe 00pa30BaHNCE;

NI'A — nroroBasi rocy1apCTBEHHAsI ATTECTALINS;

M.1 — o0O1ieHayyHbli LUKII;

M.2 — npodeccroHabHBIN ITUKIT;

M.3 — pasnen [IpakTuka u (Win) HAy9HO-HCCIIEA0BATEIbCKas PadoTa;

M.4 — pazgen UT'A;

HUP — may4Ho-uccnenoBarenbckas paboTa MaruTpaHTa;

HUWP 1 —yacte HUP, Beinonnsiemas B 1, 2 u 3 cemecrtpax;

HUP 2 —vacte HUP, Beinmonusiemast B 4 ceMecTpe;

HUP 3 —yacte HUP, oTtBenennas B 4 cemectpe Ha noarotrosky BKP;

OOII — ocHoBHas oOpa3oBareibHas MPOTPaMMa;

OK — o0mekynbTypHbIe KOMIETEHIIUU, MPEeIyCMOTpEHHbIe (heaepaabHbIM TOCYAapCTBEHHBIM
oOpa3zoBarenbHbIM cTangapTom BIIO;

[1K — mpodeccroHanbHble KOMIIETEHIIUHU, TPETyCMOTPEHHBIE (eiepabHBIM TOCYIapCTBEHHBIM
obpasoBarenbHbIM cTangapToM BIIO;

[TIK]] — nononuuTenbHbIe MpodeccnoHanbHble KOMIETSHIINH, YCTAHOBIEHHBIE YHUBEPCUTETOM
B COOTBETCTBHM C HANpaBJICHUEM IOJATOTOBKH M JAOMHUHHPYIOUIMM BHUAOM MpPO(heCcCHOHATBLHON
JESITEIIbHOCTH;

VII — By30BCKHIi yueOHBIN IJIaH TOATOTOBKHU 110 HAIIPaBJICHUIO;

YII OOII — yuebnsiit ukn OOIT;

OI'OC BIIO — ¢enepanbHBlii TOCYJapCTBEHHBIH 00pa3oBaTEeIbHBIA CTaHAAPT BBICIIETO
npodeccuoHanTsHOT0 00pa30BaHusl.

Hcnonvsyemvie HopmamugHvle 0OKyMeHMbl

ITpu pazpabotke Hacrosmeit OOII BITIO ucnonp3oBaHbl ciaeqyone OCHOBHbIE HOpMaTHBHbIE
JIOKYMEHTBI:

e OI'OC BIIO no nampasnenuto noaroroBku 270800 CrpoutenscTBo (KBanupukanus
(cTeneHb) «MarucTp»), yrBep>KACHHBINA pruka3oM MunoOpHayku Poccun ot 21.12.2009
T.

Ne 750;

® UHCTPYKTHBHOE muchMO MuHoOpHayku Poccum ot 28.12.2009 1. Ne 03-2672
«O pa3paboTke IIPUMEPHBIX OCHOBHBIX 00pa3oBaTeNbHBIX IIpOrpaMMm
PO EeCCHOHAIBHOTO 00Pa30BaHUs;

® UHCTPYKTHBHOE NHUCHbMO MunoOpHayku Poccum ot 13.05.2010 1. Ne 03-956
«O pa3paboTke By3aMH OCHOBHBIX 00Pa30BaTENbHBIX IPOrPaMM»;

e MeroaMuecKas MHCTpyKIus «TpeboBaHHS K CTPYKType, COJAEp>KaHUIO, O(OpMIIEHHUIO
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl M yIpaBiieHus et (Maructparypa)» CtO —
TI'TY —KIIC 12 - 10;

e HOPMATHUBHBIN JIOKYMEHT yHHMBepcuTeTa «Meroauka ¢popMUpOBaHUs y4yeOHOIo IUIaHa
0 HAPABJIICHUIO TTOITOTOBKH MarucTpoB OYHOU (hopmbl 00yueHus», 2010 T.

B o6nactu Bocnutanus obummu nensmu OOIl sBisercst ¢GopMHpOBaHHME COLUATBHO-
JUYHOCTHBIX KA4yeCTB CTYJIEHTOB: II€JIEYCTPEMIIEHHOCTH, OPraHW30BaHHOCTH, TPYAOIIOOUS,
OTBETCTBEHHOCTH, TPAKAAHCTBEHHOCTH, KOMMYHHKA0EIbHOCTH, TOBBIILIEHHUS] UX OOLIEH KYyIbTYpHI,
TOJIEPAHTHOCTH.

B o0nactu o6yuenus obmumu nenssmu OOIT sBistores:



e yIOBIETBOpPEHHME TMOTpeOHOCTEH oOmecTBa W rocygapcTBa B (pyHIaMEHTaIbHO
0o0pa30BaHHBIX W  TapMOHMYECKH  PAa3BUTBIX  CHEHUATUCTaX B 00JacTH
po(hecCHOHANTLHOM e TEIbHOCTH,

® VIOBJIETBOPEHHE TOTPEOHOCTH JIMYHOCTH B  OBJIQJACHUM  COLHMAIBHBIMH U
npodeccHoHaIbHBIMU KOMIIETEHIIMSAMH, B BOCTPEOOBAaHHOCTH Ha pBIHKE Tpylda U B
o01iecTBe, CHOCOOHOCTHU K COIUAIBHON M MPO(eCCHOHAIbHOW MOOMIIBHOCTH.

OOmue 1enn KOHKPETH3UPOBAHbBI OCYIIECTBICHA B ocieayromux pazaenax OOII u oTpaxeHs!
B COBOKYITHOCTH KOMIIETEHIIUN KaK pe3ysbTatoB ocBoeHus:t OOII.

2. XapaKTepI/ICTHRa HpO(l)eCCI/IOHaJILHOﬁ ACATECJIBbHOCTH BBIITYCKHUKA

2.1. ObaacTh npodeccuoHANBHOM 1esITeIbHOCTH BHIYCKHUKA
Ob6nacth npodeccnoHaIbHOMN AEATEIbHOCTH MaruCTPOB BKIIKOYAET:

® [IPOECKTHUPOBAHHUE, BO3BE/IECHUE, SKCILTyaTallls U PEKOHCTPYKLINS 3/1aHUN U COOPYKEHU;

® WHXEHEPHOE 0OecreueHrne U 000pyI0BaHUE CTPOUTENILCTBA OOBEKTOB;

e pa3paboTKa MaluH, 00OPYIOBAHUE U TEXHOJIOTUN, HEOOXOAUMBIX ISl CTPOUTENHCTBA U
IIPOU3BOJICTBA CTPOUTEIBHBIX MATEPHAIIOB U KOHCTPYKIIMIA;

® [IPOBE/ECHUE HAyYHBIX UCCIIEJOBAHUI U 00pa30BaTEIbHON JESITEIbHOCTH.

2.2. O0beKkTHI NpodeccHoOHATbHOI 1eSITeIbHOCTH BhITYCKHUKA
O0bekTamu MpodecCHOHANBHON NeATeTbHOCTH MarUCTPOB SBIISIOTCS:
® [IPOMBILIUICHHbIC, T'PAXJAHCKUE 3JaHUs, TMIPOTEXHUYECKHUE U MPUPOJOOXPAaHHbIE
COOPYXKEHHUS.
2.3. Buabl npodeccnoHaIbHOM 1esITeJIbHOCTH
Maructp no HanpasiaeHuto noarotoBku 270800 CTpouTenbCTBO TOTOBUTCS K CIEAYIOLIUM
BUJaM NpoheCCHOHATBLHOMN 1A TeIbHOCTH:

® UHHOBAIIMOHHAs, U3bICKATENbCKasl U MPOEKTHO-paCUeTHAS;

® [POM3BOJICTBEHHO-TEXHOJIOTMYECKas;

® [0 YIIPaBJICHUIO IPOEKTaMH;

e npodeccuoHaNbHas SKCIIEPTH3a 1 HOPMATUBHO-METOANYECKAS.

2.4. 3anauu npodeccHOHATBLHOM 1eATEIHLHOCTH

Maructp no nHanpasiaeHutro noaroroBkn 270800 CTpouTEnbCTBO TOTOBHUTCA K PEIIECHUIO
npodeccuoHaNbHBIX 3a/1a4 B COOTBETCTBHHM C MpoduibHOM HanpasieHHocThI0 OOII MaructpaTypsl
U BUJIaMU NTPO(eCcCHOHAIBHON eI TeNbHOCTH:

6 obnacmu UHHOBAYUOHHO, U3LICKAMENbCKOU U NPOEKMHO-KOHCMPYKMOPCKOU 0esimelbHOCU:

e cOop, cucremaruzaluss W aHaIM3 HHGPOPMALMOHHBIX HCXOAHBIX JAHHBIX IS
OPOEKTHPOBAHUS 3[aHUN, COOPYXKEHHUH, HHKEHEPHBIX CUCTEM U 0O0OpYAOBaHUS,
TUTAHUPOBKU U 3aCTPOIKM HACEIEHHBIX MECT;

® TEXHUKO-DKOHOMHYECKOE OOOCHOBAHHE U MPUHATHE PEIICHUH B LIEJIOM MO OOBEKTY,
KOOpAMHAIMS paboT MO YacTsAM MPOEKTa, IPOEKTUPOBAHKE JeTaneld U KOHCTPYKIIMIA;

e pa3paboTKa METOJOB M MIPOrPaMMHBIX CPEACTB pacdyera O0bEeKTa MPOEKTUPOBAHMS,
pacueTHOoe oOecrieueHHEe NPOEKTHOH M pabodell JOKyMeHTaluH, odopMieHue
3aKOHYEHHBIX MPOEKTHBIX padoT;

e pa3paboTKa MHHOBALMOHHBIX MaTepHAJIOB, TEXHOJIOTUH, KOHCTPYKLIUN U CUCTEM, B TOM
YHCIIe C UCIIOJIb30BAaHUEM HaYUHBIX MCCIIeIOBAaHUM;

® KOHTPOJb COOTBETCTBUSI  pa3paldaThIBa€MbIX IMPOEKTOB M  TEXHOJOTHYECKOU
JOKYMEHTAIlMU 3a/IaHuI0 Ha MPOEKTUPOBAHUE, CTaHAApTaM, CTPOUTENbHBIM HOpMaM U
IpaBUiIaM, TEXHUUECKUM YCIOBHSM U APYTMM UCHIOJIHUTENBHBIM JOKYMEHTaM;

e [IPOBEAEHHUE ABTOPCKOT0 HAJ30pa 3a pean3anueil IpoeKTa;



6 obnacmu npOM3600€m6€HHO'm€XHOﬂ02U'-l€CKOI;Z oesimebHOCmIL.!

OpraHu3alys U COBEPIICHCTBOBAaHUE IPOMU3BOACTBEHHOTO IpOLEcCa HA MPEANPUITHH
WIA y4acTKe, KOHTPOJb 3a COOJIOJCHHEM TEXHOJIOTMYECKOW  JUCIUILINHEI,
00CTyKMBAaHUEM TEXHOJIOTUYECKOTO 000OPYIOBaHUS U MaIIINH;

COBEPLICHCTBOBAHUE U OCBOEHUE HOBBIX TEXHOJIOTMYECKUX MPOLIECCOB CTPOUTEIHHOIO
IIPOU3BOJICTBA, IIPOM3BOJACTBA CTPOMTENBHBIX MAaTEPUANIOB, U3/EIMI U KOHCTPYKLHUH,
W3TOTOBJICHHS MAIIUH U 000PY0BaHMUS;

pa3paboTKa M COBEPILIEHCTBOBAaHUE METOJOB KOHTPOJS KauyecTBa CTPOUTENIHCTBA,
BBIITYCKaeMO# MPOJYKIIMH, MAIlMH U 00OPYAOBAaHUS, OpraHU3alus METPOJIOTHIECKOTO
o0ecrevyeHns TEXHOJIOTHUECKUX MPOIECCOB;

pa3paboTKa JOKYMEHTAllMM W OpraHu3anusi padoThl 1O MEHEIKMEHTY KadecTBa
TEXHOJOTMYECKHUX IPOLIECCOB HA NPEAIPUIATUN U POU3BOACTBEHHBIX YUaCTKaX;
pa3paboTKa M OpraHu3alus Mep HKOJIOTMYECKOH O0e30MacHOCTH, KOHTPOJIb 3a HX
COOJIIOACHUEM;

OpraHu3alys HaJaJKd, UCIBITAHWA M CHAa4d B OIKCIUIyaTallul0 OOBEKTOB, 00pa3IioB
HOBOM M MOJIEPHU3UPOBAHHOM IIPOLYKIMH, BBIITYCKAEMOM IPEAIIPUATHEM;

COCTaBIICHUE WHCTPYKLMNA MO IKCIUTyaTallik 000pYAOBAaHUS U MPOBEPKE TEXHUUECKOTO
COCTOSIHMSI M OCTAaTOYHOTO pecypca CTPOUTENBHBIX OOBEKTOB U 00OpYHAOBaHMUS,
pa3paboTKa TEXHUYECKOM TOKYMEHTAIlMU Ha PEMOHT;

6 0baacmu HAYYHO-UCCIIE008AMENbCKOU U Neda202uiecKol 0esimenlbHOCIU:

U3ydyeHHEe M aHaIM3 HAyYHO-TEXHHYECKOW WH(POpPMAIMU, OTECYECTBEHHOTO U
3apy0EIKHOTO OIBITA TI0 POPIIIIO ACITEIBHOCTH;

MOCTAaHOBKA HAayYHO-TEXHUYECKOW 3a/1aud, BHIOOP METOAWYECKHX CHOCOOOB M CPENCTB
€C PpCUICHUA, IOATOTOBKA AAHHBIX IJId COCTABJICHUA O630pOB, OTUCTOB, HAYYHbLIX H
WHBIX yOIUKAaIHii;

MaTeMaTHYECKOE€ MOJICJIMPOBAHNE TPOIECCOB B KOHCTPYKIHUSX M CHCTEMax,
KOMITHIOTEPHBIE METOJBl pPEANM3alid MOJeNei, pa3paboTKa pacueTHBIX MOJIENEH,
pa3paboTKa pacueTHBIX METOJIOB U CPE/ICTB aBTOMATH3allMU IPOEKTUPOBAHUS;
MIOCTAaHOBKA W TIPOBEJIEHHE JKCIIEPUMEHTOB, METpOJIOTHYecKoe obecrmeueHue, cOop,
00paboTKa U aHau3 pe3yIbTaToB, UACHTU(UKAIMS TEOPUN U IKCIIEPUMEHTA;
pa3paboTka M HCHOJb30BaHWE 0a3 JaHHBIX M WH(GOPMALMOHHBIX TEXHOJOTHH JUIs
pelIeHUsT HayYHO-TEXHUYECKUX M TEXHUKO-PKOHOMHYECKHX 3aJad 10 MPOQUIIO
NesITeTbHOCTH;

OpEeICTaBICHUE PE3yJIbTAaTOB  BBHIMOJHEHHBIX pabOT, oOpraHu3anus BHEIPEHUS
pe3yJIbTaTOB UCCIIEOBAHUS U MMPAKTUYECKUX Pa3pabOToK;

pa3paboTKa y4eOHO-METOJUYECKUX IOCOOW, KOHCIIEKTOB JIEKIIMOHHBIX KYPCOB H
NPaKTUYECKUX 3aHATUH MO AUCHUIUIMHAM MPOQMISs CpeJHEero MmpopecCHOHATBHOIO U
BBICIIETO TPO(ECCHOHATTEHOTO 00pa30BaHUSs;

NpOBEIEHUE AaYAMTOPHBIX 3aHATHH, PYKOBOJICTBO KYPCOBBIM M  JIUIUIOMHBIM
IPOEKTHPOBAHUEM, YUEOHBIMH U TIPOU3BOJICTBEHHBIMU PAKTUKAMHU CTY/IEHTOB;

6 obnacmu 0essmenrbHOCmU o ynpaeieHuro npoekmamu.

MOJTOTOBKA HUCXOAHBIX JaHHBIX, MPOBEICHUE TEXHUKO-DKOHOMHYECKOTO aHalu3a,
000CHOBaHHE M BBIOOp HAYYHO-TEXHHYECKMX K OPraHU3AIMOHHBIX PEIIeHUH M0
pea3aIiy MpoeKTa,;

TUTAaHUPOBaHKE PabOThI U (OHIOB OILIATHI TPY/AA MEPCOHANA MIPEANIPUSATHS W yIaCTKa;
pa3paboTKka M HCIONTHEHHE TEXHUYECKOH TOKyMeHTanuu (rpaduKoB, HHCTPYKIIHA,
IUIAHOB, CMET, 3asJBOK Ha MaTepualbl, OOOpYIOBaHUE), a TaKKe OTUYETHOCTH IO
YCTaHOBJICHHBIM (popMam;



BBHITIOJTHEHHE pa0OT MO CTaHIAPTU3AIUUA U MOATOTOBKE K CEPTUDUKAIMH TEXHUIESCKUX
CPEICTB, CUCTEM, IPOIIECCOB, 00OPYIOBAHUS U MAaTEPUAIIOB;

pa3paboTKka JTOKYMEHTAllUW M BeleHUE pabOT MO BHEIPCHHUIO CHCTEMbI MEHEIKMEHTA
KaueCcTBa MPEAIPUATHS;

MIPOBEICHUE aHaJIM3a 3aTpaT M PE3YJbTATOB JIEATEIBHOCTH IPOU3BOACTBEHHBIX
noJipa3fiesieHui, opranu3anus 6e30MacHbIX CIOCOOOB U KOHTPOIb 3a BeleHHEM paboT
Ha MPEIINPUITHH;

OpraHu3aiys padoThl 10 MOBHIIICHUIO KBATH(YUKAIIMHN U aTTECTAllUU IEPCOHAIIA;

6 obacmu 0essmenbHOCmU N0 NPOPECCUOHAILHOU IKCREPMU3E U HOPMAMUBHO-MEMOOUECKOl
oessmelbHOCmuU.:

MIPOBEJICHNE TEXHUUYECKON IKCIEPTU3bI IPOEKTOB OOBEKTOB CTPOUTENIBCTBA;

OIICHKa TEXHUYECKOTO COCTOSHUS 3/IaHUN, COOPYXKEHHH, UX 4YacTell W HHKEHEPHOTO
o0opynoBaHus, pa3paboTKa SKCIIEPTHBIX 3aKIIOUECHU;

pa3paboTka 3agaHuil Ha MPOCKTUPOBAHHME, TEXHUUYECKUX YCIOBUM, CTAHIApTOB
OPEINPUATHA, HHCTPYKUUNA U METOJUYECKHX YKa3aHWW M0 HCMIOJIb30BAHUIO CPEJCTB,
TEXHOJIOTHI 1 000pyIOBaHHUS.

2.5 ObwexynomypHuvle KomMnemeHyuu 8bINYCKHUKA
Breinmyckuuk qoimkeH o0aagaTh ClIeayIOIMMU 00meKyIbTypHbIMU KoMiieTeHusmu (OK):

CIOCOOHOCTBIO  COBEPIICHCTBOBATh M Pa3BUBaTh CBOM MHTEIUICKTYAJIbHBIA U
OOIICKYJIbTYPHBIH ~ YPOBEHb,  JOOMBAaThCS  HPABCTBEHHOTO M (PU3UYECKOTO
CoBepIleHCTBOBaHUS cBoeit uunoctu (OK-1);

CIOCOOHOCTBIO K CaMOCTOSTEIIBHOMY OOYYCHHIO HOBBIM METOJAaM HCCIIEIOBAHUS, K
U3MEHCHHI0O  HAYYHOTO M HAYYHO-NIPOU3BOJCTBEHHOrO0  THpoduisi  CBOECH
npoeCCHOHATBHON JEeSITeNbHOCTH, K U3MEHEHUIO COIMOKYJIBTYPHBIX M COIHAIBHBIX
yCIOBUH JeSITebHOCTH
(OK-2);

CHOCOOHOCTBIO CBOOOJIHO TOJIB30BAaTHCSI PYCCKUM M HMHOCTPAHHBIM SI3bIKAMM KaK
CPEACTBOM JIEJIOBOTO OOIIEHMSI, CTIOCOOHOCTHIO K aKTMBHOM COLIMATBHON MOOMIIBHOCTH
(OK-3);

UCMONb30BaTh HA MPAaKTUKE HAaBBIKK W YMEHUS B OpraHM3allid Hay4dHO-
UCCIIEIOBATEIbCKUX U HAYYHO-TIPOU3BOJICTBEHHBIX Pa0OT, B YIPABICHUN KOJJIEKTHBOM,
BIUATH Ha (OpMUPOBAaHUE IeNeld KOMaHIbl, BO3JEHCTBOBATh Ha €€ COLUaIbHO-
NCUXOJIOTHUECKUH KIMMAT B HY>)KHOM JUIs JJOCTH)KEHUS 11eiel HalpaBIeHNH, OLICHUBATh
Ka4ecTBO pe3yabTaToB jaestensHocTd (OK-4);

TOTOBHOCTBIO K MPHUHATHIO OTBETCTBEHHOCTH 3a CBOM pEIIEHHs B pPaMKax
npoeCCHOHATBPHON  KOMIIETEHIMHM, CIIOCOOHOCTBIO TMPUHUMATh HECTaHJapTHHIE
petienus, paspemars npodiemusie cutyaruu (OK-5);

CHOCOOHOCTBIO K aJIaliTallid B HOBBIX CHUTYallUsX, IEPEOICHKE HAKOIUIEHHOTO OIbITa,
aHanmu3y cBoux Bo3moxkHoctel (OK-6);

CIOCOOHOCTBIO  OKa3bIBaTh JIMYHBIM TNPUMEPOM TIO3MUTUBHOE BO3JICHCTBHE Ha
OKPYKAIOIIUX C TOYKHU 3pEHHsI COONIOIEHHUS] HOPM U PEKOMEHJAIMi 37J0poBOoro odpasa
xu3uu (OK-7);

CHOCOOHOCTBIO TPOSIBJIATE MHULIMATHBY, B TOM YHUCIIE B CHUTyallUsX pUCKa, OpaTh Ha
ce0s BCro MOTHOTY oTBeTcTBeHHOCTH (OK-8).

2.6. [Ipogpeccuonanvuvie komnemenyuu blNYCKHUKA
BrimyckHuK gomkeH o6naaate cienyromuMu npodeccnonanbHbiMu kommereHusmu (I1K):
oowenpogeccuonanvrvimu (I1K):



CHOCOOHOCTBIO  IEMOHCTPUPOBATh 3HAaHMA (PYHAAMEHTAJIBHBIX M IPUKIAIHBIX
muctuumra OOIT maructparypsl (TTK-1);

CHOCOOHOCTBIO HCIIOJIB30BATh YIIIyOJCHHbIE TEOPETUYECKUE M MPAKTHYECKHE 3HAHUS,
4acTh KOTOPBIX HAXOJUTCS Ha IepejoBoM pyOexe nanHoi Hayku ([1K-2);
CIIOCOOHOCTBIO  CAMOCTOSITENIPHO ~MpPHOOpeTaTh € TMOMOIIbI0  HMH(DOPMALMOHHBIX
TEXHOJIOTHI U UCHOJIb30BaTh B MPAKTUUYECKON AESITEIbHOCTH HOBBIC 3HAHUS U YMEHUS,
B TOM YHCJI€ B HOBBIX 00JacTsAX 3HAHMIA, HETIOCPEACTBEHHO HE CBS3aHHBIX CO Cepoii
JIeSITEIbHOCTH, PACIIUPSATH U YIIIyOJsITh CBOe HayuHoe MupoBo3s3penue (ITK-3);
CHOCOOHOCTBIO MCIIONIB30BATh YIIIyOJIEHHbIE 3HAHHS MIPABOBBIX U 3TUYECKUX HOPM IIPH
OLIGHKE TIOCIEACTBUI CBOEH MpOo(hecCHOHATBFHON NEsTEIbHOCTH, NMPH pa3paboTke H
OCYIIECTBJICHUH COIMATIBHO 3HAaYUMBIX IpoekToB (ITK-4);

CHOCOOHOCTBIO  JIeMOHCTPHUPOBATh HABBIKM Pa0OThl B HAYYHOM KOJUICKTHUBE,
CHOCOOHOCTBIO TIOPOXK1aTh HOBBIC Hieu (KpeatuBHOCTD) (ITK-5);

CIIOCOOHOCTBIO OCO3HABaTh OCHOBHBIE MPOOJIEMbI CBOEH MpEeIMETHOW 00IacTH, MpU
pEIIeHNH KOTOPhIX BO3HHKAeT HEOOXOJUMOCTh B CIOXHBIX 3ajadyax BbIOOpA,
TPeOYIOIIUX MCIIOIb30BaHMsI KOJIMYECCTBEHHBIX M KauecTBeHHBIX MeT010B (I1K-6);
CIIOCOOHOCTBIO OPHUEHTUPOBATHCS B MIOCTAHOBKE 33/1a4U U OIPEAETATh, KAKUM 00pazom
cieayeT uckarh cpejctsa ee pemienus (I1K-7);

CIIOCOOHOCTBI0O U TOTOBHOCTBHIO TPUMEHSATH 3HAHUS O COBPEMEHHBIX METO/Aax
uccnenosanus (ITK-8);

CHOCOOHOCTBI0O M TOTOBHOCTBIO TIPOBOAWTH HAy4yHBIE OSKCIIEPUMEHTHI, OIICHWBAThH
pe3ynbrarsl uccnenopanuii (I1K-9);

CIIOCOOHOCTBIO  aHANM3UPOBATh, CHHTE3UPOBATh M KPUTUYECKH PE3IOMHUPOBATH
undopmanuto (ITK-10);

CIIOCOOHOCTBIO K npodeccuoHanbHOM JKCIUTyaTaluu COBPEMEHHOTO
MCCJIEI0OBATENbCKOTr0 000pyaoBaHus U mpubopoB (B cooTBercTBUM ¢ mensmu OOl
maructpatypsl) (ITK-11);

CIOCOOHOCTBIO O(OPMIISATH, TPEACTABIATh M JAOKJIAIBIBATH PE3YIbTATHI BBHITOJIHEHHON
pa6ortsr (ITK-12);

UHHOBAYUOHRHAA, U3bICKAMENbCKAA U NPOEKMHO-PAac4emHuas oesamenbHOCmb.

CIOCOOHOCTBIO MPOBOANUTH U3BICKAHHUS 1O OI[CHKE COCTOSHUSI TIPUPOTHBIX U MIPUPOIHO-
TEXHOTCHHBIX OOBEKTOB, OIPEJEICHUI0 WCXOIHBIX JAHHBIX JJIsI MPOSKTHPOBAHMS
00BEKTOB, TATCHTHBIC HCCIICIOBAHMUS, TOTOBUTH 3a1aHus Ha npoektuposanue ([1K-13);
BIaJICHUEM  METOJaMHM  OICHKM  WHHOBAI[AOHHOTO  MOTEHIMAJNA,  pHCKa
KOMMEpIHUAIH3aluy TPOEKTa, TEXHUKO-IKOHOMHUYECKOTO aHaIM3a IPOSKTHPYEMBIX
o0bekToB u npoaykimu (I1K-14);

o0JlalaHeM 3HAaHUSIMH METOJIOB TPOCKTUPOBAHUS WH)KEHEPHBIX COOPYXKECHUH, HX
KOHCTPYKTUBHBIX JJIEMEHTOB, BKJIIOYAas METOJIUKH WH)XEHEPHBIX PACueTOB CHCTEM,
00bekToB U coopyxkenuit ([TK-15);

CIIOCOOHOCTBIO BECTH pa3pabOTKy OSCKU3HBIX, TEXHUYECKHMX W paboyMx MPOEKTOB

CIIOKHBIX OOBEKTOB C HCIOJB30BaHUEM CpCACTB aBTOMATHUYCCKOI'O MPOCKTHUPOBAHUA
(TTIK-16);

HayllHO'MCC]Z€008am€JZbCKCl}Z U neoazocuveckas 0esimelbHOCmb

CIIOCOOHOCTBIO pa3pabaThiBaTh METOAMKH, IJIAHBI M IPOTPAMMBI ITPOBEICHUS HAyUHBIX
UCCIIEIOBaHMs U Pa3pabOTOK, TOTOBUTH 3aJlaHUs JUIsl UCIIOJIHUTENEH, OpraHn30BbIBATh
IPOBE/IEHUE SKCIIEPUMEHTOB U UCIIBITAaHUM, aHATTM3UPOBATh U 0000IATh UX PE3YIbTATHI
(TIK-17);



YMEHHEM BECTH COOp, aHATTN3 U CUCTEMATH3AINI0 NHPOPMAITUH TI0 TEME HCCIEAOBAHNUS,
TOTOBHTh HAyYHO-TEXHUYECKUE OTYETHI, 0030pbI MYOIUKAIIUI 10 TeMEe HCCIICIOBaHUS
(TIK-18);

CIOCOOHOCTBIO pa3pabaThiBaTh (U3UYECKAE M MAaTEMATUYCCKHE MOJICIH SIBICHHU W
00BEKTOB, OTHOCAIIHNXCS K podumo aesreiapaoctr (ITK-19);

BIQJICHHEM crmocobaMu  (QUKcallMd ¥ 3alUThl  OOBEKTOB  HMHTEIUIEKTYyaJbHOM
COOCTBEHHOCTH, YIPABIICHUS PE3yJIbTaTaMU HAyYHO-HCCIIEA0BATEIBCKON IEITeIbHOCTH
1 KOMMEPIIHAIU3aliH MpaB Ha 00bEKTH HHTEIICKTYanbHOoM cobcTBennoctr (ITK-20);
YMEHHEM Ha OCHOBE 3HAHUS MEIAaroru4ecKuX MPUEMOB MPUHUMATH HETIOCPEICTBEHHOE
ydacTHe B yueOHoIi pabore kadeap mo npoduiro HanpasiaeHus noarotosku (ITK-21);

np0u36000m6€HHO'I’I’Z€XHOJZOZM'-£€CKG}Z oessmenbHOCmb.

CHOCOOHOCTBIO BECTHM OpPraHM3allMI0, COBEPUICHCTBOBAHWE M OCBOCHHE HOBBIX
TEXHOJIOTHYECKUX MPOIECCOB IMPOU3BOJCTBEHHOIO MpoIlecca Ha NPEANPHUSITHA WU
Y4acTKe, KOHTPOJIb 33 COOJIIOJCHUE TEXHOJIOTUYECKOHN IUCHIHUIUIMHBI, 00CITY)KHBaHUEM
TEXHOJIOTu4ecKkoro obopynosanus u mammms ([1K-22);

CHOCOOHOCTBIO BECTH OPraHHW3aIMI0 HAJaJKW, UCIBITAHUS U CAAYM B DKCILTyaTaI[HIO
00BEKTOB, O00pa3lOB HOBOW HM MOJCPHU3UPOBAHHON MPOJYKIUHU, BBITYCKAeMOMH
npeanpusitiaeM (I1K-23);

BJIaJICHUEM METOJIaMH OpTaHU3allii OE30MaCHOT0 BeICHHUS paboT, MPOQPHIAKTHKA
IPOM3BOJICTBEHHOTO TpaBMaTH3Ma, npodeCCHOHATBHBIX 3a00JIeBaHUH,
npeoTBpaICHUs dKoIornueckux Hapymenui (ITK-24);

oessmenbHOCHb NO ynpaejieHuro npoekmamu.

CHOCOOHOCTBIO aHAIM3HPOBATh TEXHOJIOTMYECKHU TPOLECC KaK OOBEKT YIpaBJICHUS,
BECTH MAapKETHHI W TIOATOTOBKY OW3HEC IUIAHOB MPOHM3BOJCTBCHHOM JIEATCIHLHOCTH
(TIK-25);

CIIOCOOHOCTBIO K aJlanTalliil COBPEMEHHBIX BEPCHUH CHCTEM YIpPaBICHUS KAaueCTBOM K
KOHKPETHBIM YCJIOBUSM IPOU3BOJCTBA HA OCHOBE MeXAyHapoaHbix ctanaapToB (ITK-
26);

CIIOCOOHOCTBIO OPraHWU30BBIBaTh pPA0OTYy KOJIEKTHBA HCIOJIHHUTENEH, MpPUHUMATH
UCIIOJTHUTEILCKUE PEIICHUS, OTPEICIIATh MOPSIOK BoimoHeHus pabor (ITK-27);
CIOCOOHOCTBIO OPTaHU30BBIBATH PAOOTHI IO OCYIIECTBICHUIO aBTOPCKOTO HA/I30pa MpH
MIPOM3BOJICTBE, MOHTAXKE, HANAJKE, CJadye B JKCIUTyaTalMIO MPOJYKIUU H OOBEKTOB
npowusBoctia (ITK-28);

YMEHHEM pa3padaThIiBaTh MPOrPaMMbl HHHOBAITMOHHOH JIEITEILHOCTH, OPTaHU30BBIBATh
MIEPETOATOTOBKY, TIOBBIIIICHHE KBATH(DHUKAIIMM W AaTTECTAllMM, a TaKXe TPSHUHT
nepcoHasa B 00J1aCTH MHHOBAIMOHHO# nestensHocTh ([TK-29);

npOQbQCCMOH(lJZbHaﬂ IKCcnepmusa u HopmamueHo-Memoduqecmﬂ 0essmelbHOCmb.!

CIIOCOOHOCTBIO BECTH TEXHHUYECKYIO JKCIEPTHU3Y MPOEKTOB OOBEKTOB CTPOHUTEIHCTBA
(TIK-30);

BJIQJICHUEM METOJAMH OIICHKH TEXHHUYECKOTO COCTOSHUS 3IaHHHA, COOPYKEHUH, WX
JacTei u nHxeHepHoro obopynosanus (I1K-31);

CIIOCOOHOCTBIO pa3padaThiBaTh 3aJlaHUS HA TPOCKTUPOBAHUE, TCXHUYCCKUE YCIIOBHS,
CTaHAPTHI MPEINPHUITHIA, UHCTPYKIIUH ¥ METOINICCKUE YKA3aHHS 110 MCIIOTh30BAHHIO
Cpe/CTB, TexHOJOTH U 00opynoBanus (ITK-32);

YMEHHEM COCTaBIIATh HWHCTPYKIIMU TI0 ODKCIUTyaTallid OOOPYJAOBAaHUS W TIPOBEPKE
TEXHHYECKOTO COCTOSSHHS W OCTaTOYHOTO pecypca CTPOUTEIBHBIX OOBEKTOB U
00opynoBaHus, pa3pabOTKe TEXHUUECKOM qokyMeHTauu Ha pemoHT (ITK-33).



3. CTpyKTYpa 0CHOBHO# 00pa30BaTe/IbHOIi MPOrpaMMbl

B cootBerctBUM ¢ m. 6.1. ®I'OC BIIO noarotoBku maructpoB 1o HampasieHuro 270800
CrpoutensctBo OOII mpenycmaTpuBaeT u3ydeHUe CIEYIOMUX YYCOHBIX IIUKIIOB:

oO0I1eHayYHbII LUKIT;

npodecCHOHATbHBIN LUK,

U pa3/elioB:

NPaKTUKU U HAyYHO-UCCIIE0BaTeIbCKas paboTa;

UTOTOBasi TOCY/1apCTBEHHAs! aTTeCTaLMs.

Kaxnp1ii yueOHbIi UK nMeeT 0a30ByI0 (00s13aTeNnbHYI0) YacTbh, yeraHoBiaeHHyro @I'OC BIIO,
Y BapUaTUBHYIO (IPOGMIBbHYIO), YCTAHABIMBAEMYIO YHUBEPCUTETOM.

BapuatuBnas (nmpoduibHas) 4acTh JaeT BO3MOXXHOCTh pacHidpeHuss u (Win) yriayOJaeHus
3HAaHUM, YyMEHUH, HaBBIKOB U  KOMIIETEHIMH, OINpelelseMblX CoJepXKaHueM 0a30BbIX
(00s13aTeNbHBIX) AMCHUIUIMH (MOMYJEH), MO3BOJISIET CTYACHTY IOJIYYUTh YIIIyOJCHHBIC 3HAHUA,
HaBBIKM M KOMIIETEHLIMHU ISl YCIIEUIHON NMpo(ecCHOHANbHOM NesATeIbHOCTH U (MiaM) oOydeHUs B
acIupaHType.

ComnocraBieHre TPYAOEMKOCTH (3auyeTHbIe €AMHUIBI) MO y4eOHbIM LHMKIAM M pasjelnam,
npenycmorpenHoit ®I'OC BIIO noaroroBku maructpoB no HampasieHuto 270800 CtpourenscTso,
U TPYIAOEMKOCTH, peaycMoTpeHHo# cTpyktypoil OOII, nmpencrasieHo:



®denepanpHOE rocyJapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPEKICHNUE BBICIIETO NPO(eCCHOHATBHOTO 00pa30BaHMUs

MUHUCTEPCTBO OBPA30BAHUSA M HAYKU POCCUMCKON ®EJIEPALIMU

«MOCKOBCKHI rOCy1apCTBeHHBII CTPOUTEIbHBIH YHHBEPCUTET»

YUEBHbBIN IJIAH

noozomoexku mazucmpa no nanpaeienuio 270800.68 «Cmpoumenscmeo»
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1 2 7 13 | 14 | 15 | 16 17
M.1 O0mmeHayYHbIH LUK 900 6 5 0 0 25
bazoean wacmep 288 2 3 0 0 8
1 dunocodckre NpodIeMbl HAYKH M TEXHUKH 72 1 2
2 MeTo10510THsI HayYHBIX UCCIICIOBAHUN 72 1 2
3 Marematiueckoe MOJISIMPOBAHHE 72 2 2
4 CrienmasbHble pa3/ensl BBICIIEH MaTEMaTHKA 72 1 2
M.1.B | Bapuamuenasa yacmo 612 4 2 0 0 17
Ocnosnas yacmo 432 4 0 0 0 12
M.1.n | Jucuyunaunwvl no év160py cmyoenma 180 0 2 0 0 5
M.2. IIpodeccuoHaNbHBINH UK 1260 | 8 9 0 0 35
bazoean wacmo 360 2 3 0 0 10
1 OCHOBBI MEAATOTHKU M aHAPArOTHKU 72 1 2
2 Jlen0Boit MHOCTpaHHBIH S3BIK 72 1 2
3 MHdopMaroHHbIe TEXHOIOTHH 144 1 1 4
4 MeTOIII)I PEIICHNA HAYYHO-TEXHUYCCKUX 3a/1a1 B CTPOUTEIILCTBE 72 1 2
M.2.B | Bapuamuenas uacmo 900 6 6 0 0 25
OcHOBHasl 4acTh 612 6 2 0 0 17
M.2.n | Aucuyunnunsl no év160py cmyoenma 288 0 4 0 0 8
B.3 IIpakTHKH 1 HAYYHO-HCCJIe10BaTelbCKAs 1eTeJIbHOCTh 2052 57
HayuHo-nieiarorudeckas IpakTuKa 702 19,5
HayuHo-ucceioBaTenbckas paboTa MarucTpa 1350 37,5
b.4 Hrorosas rocynapcreennasi arrecranus (UI'A) 108 3
Yucno 4acoB yueOHBIX 3aHATHI 4320 | 14 14 0 0 120




AHHOmayuu npozpammsl 00yueHus CHyO0eHmos
no oucuyunaunam nanpaenenusn 270800 « Cmpoumenvcmeo»

Oobwenay it yukn

Qunocogckue npooaemovt HAYKU U MEXHUKU

Hayka, ee cymHoCTh, reHe3uc W Meromonorus. Hayka kak cnenuuyeckwii BUA 3HAHUS, KaK
JIEeSATENIbHOCTh M KaK couuaibHbli MHCTUTYT. Ee cnemuduka, ¢ynkuuu. Ilonsarue obbekra u
npeaMeTa Haykd. BiusHHe TpeaMeTa HayKu €€ MeTONbl (TpUeMBbl, CIOCOOBI HCCIEIOBaHUS
0o0bekTa). 3apoxkaenue Hayku. CTaHOBJIECHUE HAyYHOU, 000COOJICHHOM OT MH(OJIOTHH, PEITUTHH U
dunocodun, dhopmel 3HaHUsA. Pa3BuUTHE HAyKM M CMEHA TUIIOB HAYYHOW PallMOHAIBHOCTH. DTarbl
pa3BUTHS HAYKH: KyMYJSITUBHBINA, OOBSICHUTEIbHBINA, MpeoOpa3oBaTeNbHbIN, MPOU3BOIUTEIbHBII.
[TonsTHEe MUCHMITMHAPHON opraHu3anuu Hayku. [IpoGiemsl knaccudukanuu HayK. Mcrounuku u
BU/IbI 3HAHUA. 3HAHKE JOHAYYHOE, HAay4yHOE U BHE Hay4yHOe. 3HaHue siBHOe U HesiBHOe. [lapanayka u
mxeHayka. OCHOBHBIE YepPThl HAYYHOTO 3HAHUS: PAlMOHAIBHOCTh, YHUBEPCATHHOCTD, JIOTHYHOCTD,
JI0Ka3aTeNbHOCTh, MPOBEPAEMOCTh M T.[. CTPYKTYypHBIE 3JI€MEHTHI HAYYHOT'O 3HAHMS: TOHSTHE,
0OBSCHEHHE, TMpeACKa3aHue, MOHMMAHHWE, WHTEPHpeTalus. OMIUPUYCCKUA U TEOPETUUECCKUUN
YPOBHU HAy4YHOTO 3HAHUS, MX B3aUMOCBS3b. CTPYKTYpHBIE 3JEMEHTHI IMIIHPUYECKOTO YPOBHS.
NHaykiuys kak crnoco0 JOrHYecKOro MOCTPOCHUS AMITUPUIECKOTO 3HAHUS. CTPYKTYPHBIE SJIEMEHTHI
TeopeTudeckoro ypoBHs. Ilpomecc M KOMIOHEHTHI 00pa3oBaHUS HUJCAIBHBIX OOBEKTOB:
SMITUPUYECKOE OCHOBAHHUE, HWHTEUICKTyalbHas AaKTUBHOCTb, CTPEMJICHHE K «IIPEICIbHOMY,
«guctoMy» 3HaHui0. Co3gaHue uealbHbIX 0OOBEKTOB KaK YCIOBHE MPOEKTUBHO-KOHCTPYKTOPCKOM
JIEATEeTbHOCTH yUeHBIX. JeqyKIusa Kak croco0 JIOTHYECKOTO MOCTPOCHUSI TEOPETUUECKOTO 3HAHUS.
Teopus kak BBICHIMI ypOBEHb Hay4YHOTO MO3HaHUA. Hayka kak UCTOPHYECKH CIOXKHBIIasca ¢popMma
YEIIOBEYCCKOW JISATSIIPHOCTH, HAmpaBlieHHas Ha TO3HaHWE W TpeoOpa3oBaHUE OOBEKTUBHOM
JEMCTBUTENILHOCTH, Kak JYXOBHOE€ IIPOM3BOACTBO. AKaJeMUYeCKas U BY30BCKas Hayka.
Kommeprinanuzanus 3uanusi, Ou3Hec U Hayka. ['ocygapcTBeHHbIC HayYHBIE TPOTPAMMBbI M TOC3aKa3s.
MeTtononoruss HaydyHoro mno3HaHus. [lo3HaBaTenbHOE OTHOIIEHHE yenoBeka K Mupy. CyObekT-
00beKkTHOE OTHOIeHWe. Buabpl mo3HaHUsA: OOBIICHHBIA, MH(POJIOTHUYECKUN, PEIUTUO3HBIN,
XyJ0KEeCTBEHHBIH, (hunocopckuid, HaydHbIH. KOMIOHEHTHI MMO3HAHUS: YyBCTBEHHOE, a0CTPAKTHO-
JIOTUYECKOe, HWHTYUTHUBHOE. TeopeTudyeckue U sMmnupuueckue wucciaegaoBanusi. CoOTHOIIEHHE
dbyHIaMEHTAbHBIX W TPUKIAIHBIX HccinenaoBanuid. [loHste wmeromonoruu. Punocodus Kak
BCEOOIIIasi METOI0JIOTHS HAYYHOTO MTO3HaHMs. YacTHbIE, CICIIUAIBHBIE U OTPACIICBBIE METOJIOJIOTHH.
MeTon kak HEOOXOAMMOE YCJIOBHME TONy4YeHHUs JAOCTOBepHOro pe3ynbrata. Kraccuduxarms
METOJIOB TIO0 CTENEHW OOMIHOCTU MX mpumeHeHus. [IpenenpHo oOlue, yHUBEpPCAIbHBIE METOJIHI,
pErynupyoIlie Hay4HYIO AESITeIbHOCTh B IIeJOM (0OIIeIorn4yeckre, MaTeMaTUYeCKue MPUEMBbl U
bunocodpckue mnpeanucanus).O0menaydasie  MeTonabl. CTENmeHb JIOCTYMHOCTH OOBEKTa B
OMIUPUYECKON U TEOpeTHUecKod obmactsax. Pasnuume MeTomoB. OMIUPHUECKHE METOJIBI:
HaOJIOZICHUE, CpaBHEHUE, M3MEpPEHHUE, DKCIIEPUMEHT, MOJEIHpPOBAaHHE. TEOPETUYECKHE METOIbI:
abcTparupoBanue, uaeanusamnus, GopManu3aius, akCHoMaTika u Ipyrue. YacTHOHayYHbIE METO/IbI,
WX HCIOJB30BAHUE B OT/ACIBHBIX, YACTHBIX HaykaX. CreruanbHble METO/bI, UX HCIIOJIb30BAaHUE B
Y3KUX HAy4YHBIX OOACTSAX, B KOHKPETHBIX CUTyalusix. [[pueMbl HaydHOTO MBIIUICHUS: aHAIH3 |
CHHTE3, abcTparupoBaHue, Hacan3aIus, 0000IeHne, OrpaHuueHre, aHAJIOTHsI, MOJEITUPOBAHUE,
dbopmanmzanus, ASAYKIUS U WHAYKIUSA, dKcTpamoisaius. CpeAacTBa HAYyYHOTO IMO3HAaHUA. Poib
npuOOpoB B HayuyHbIX HccleAoBaHUAX. Bunel mnpubopoB. MHoroo0Opasue TEXHUUECKUX U
MHCTPYMEHTAJIbHBIX CPEJICTB HAYYHOrO Mo3HaHuA. OTIMYKMe HAYyYHOTO MO3HAHUS OT HEHAYYHBIX U
BHEeHay4YHBIX (popM. HayuHOe 1 HaydHO-TEXHHYECKOE TBOPUYECTBO. TBOPUECKHI XapaKTep HAYYHOTO
no3Hanus. [IpobnemHas cuTyarus, IpUYUHBI €¢ BOSHUKHOBEeHU. [locTaHOBKa MPOOIEMBI, TTOIXOIBI
Kk ee pemeHuto. IlouckoBbie (opmbl 3HaHUS, (QOPMBI CHUCTEMHOIO BBIPAKEHUS MPEIMETHOIO



3HaHUS M (OpPMBI HOPMATHBHOTO 3HaHWsA. HayuyHoe TBOpPUECTBO M HAayYHBIE HCCIICAOBAHMUSL.
[TponyKTHBHBIH M pENpONyKTHBHBII MOMEHTBI B HaydyHOM TBopuecTBe. CB00OOIAa Hay4dHOIO
TBOpYecTBa. MOTUBALIMM U CTUMYJIBI HAYYHOT'O TBOpYECTBA. [IpU3HaKku TBOPYECKOMN NEATEIBHOCTH:
HOBM3HA (OPUIMHAIBHOCTH) U MOJIE3HOCTh (LIEHHOCTh). HayuHble MccneoBaHus Kak IporpaMMsl ¢
[IPEII0JIaraéMbIM PE3yJIbTaTOM. DBPUCTUKU KaK KOMIUIEKCHI UCCIIEOBATEIbCKUX TIPUEMOB. DOpMbI
TBOpUYECTBAa. Bupl n noasuasl TBopyecTBa. OCO3HAHHBIE U HEOCO3HABAEMbIE MOMEHTBI TBOPYECTBA.
JuckypcuBHOEe MbIIUIeHHE M UHTyHIMA. llcumxomormueckoe 00OCHOBaHHME HWHTYHIMH. Poib
UHTYULIMM B IPOLECCE HAYYHOrO IO3HAaHUA. YCIOBHsS (POPMUPOBAHMS MHTYMTHBHOIO DPELICHHUS.
Oranbl WHTYUTHBHOTO IIO3HAHMA: TOATOTOBHUTENBHBIN, HMHKYOAllMOHHBIA, BHE3AITHOE O3apeHHE
(MHCaAlT) M CO3HATEeNbHOE YNOPAAOYEHHE IOJIYYEHHOro 3HaHMs. OCHOBHBIE BHIbl HHTYMIHU:
YyBCTBEHHAsl U MHTEJUIEKTyalbHas. HTyulMs W pallMOHAIbHOE I103HAHUE. 3aKOHbl JIOTMKH U
IpaBUia BBIBOJA CIEJICTBUI K3 MOCBUIOK B yMO3akiItO4eHusX. Jloruueckue (GopmMbl MBIIUICHHS.
KoHTekcT HaydyHOrOo OTKPBITHS W KOHTEKCT HaydHOro oOocHOBaHMsS. BocTtpeGoBaHHBIE W
HeBoCTpeOOoBaHHbIE OTKpbITHA. HoBanuu v mHHOBanuu. Bo3pactaHue 3HaueHUS MHHOBALIMOHHBIX
pa3paboTOK B YCIOBUSAX COBPEMEHHOro oOuiectBa. HaydHO-TeXHHYECKOE TBOpPYECTBO U
UH)KEHEepHas J1eATeNIbHOCTh. [IpobneMHas cuTyarus B 00J1aCTH TEXHOJIOTUHM U TEXHUKH, IPUYUHBI €€
BO3HUKHOBeHHUs. [locraHoBka mnpoOnembl, Mmoaxonabl K ee pemieHuto. [loHsATHE TeXHUYECKOU
npo0ieMbl, ee 00yCIOBICHHOCTh NOTPEOHOCTAIMH o0miecTBa. TeXxHMUEeCKoe TBOPUECTBO U HAYUHOE
TBOPUYECTBO. TeXHHUYECKas [JeATEJbHOCTh U HayyHas JAedaTeabHOCTh. CTaHOBJIEHHME Hay4dHO-
TEXHUYECKOT0 TBOpYECTBA W HWH)KEHEpHOW JesrenbHOCTH. Crnenuduka Hay4yHO-TEXHUYECKOIO
MbllvieHus. [loHATHE U CTpyKTypa HaydyHO-TEXHUYECKOro TBopuecTBa. OCOOEHHOCTH HAy4yHOTO,
TEXHUYECKOT0 U M300peTaTeiabckoro TBopuecTBa. HayuHo-TeXHHMYECKOe TBOPYECTBO KaK CHHTE3
Hay4YHOI'0 M TE€XHUYECKOTO TBOpYeCcTBa. JIM3aliH KaK CHHTE3 XYyI0’KECTBEHHOI'O M TEXHHMYECKOIO
TBOpuUecTBa. COOTHOILIEHUE HMACAIBHOTO M MATEPHUAJIbHOIO B HAYYHO-TEXHUYECKOM TBOPYECTBE.
Ponbp uHTYMIMM 1 BOOOpa)keHUS B HayYHO-TEXHMUYECKOM TBOpuecTBe. TexHuyeckas 3ajada U ee
pelieHHe Kak (opMma TBOpYECTBA, KaK JBM)KEHHE MBICIH OT a0CTPaKTHOIO K KOHKPETHOMY.
[TpoGiiemMa TBOpYECKOM aKTUBHOCTH MBILIUIEHUS HHXXEHEPA B MPOIIECCE CO3AaHMsI HOBOM TEXHUKHU.

MoTuBauuy M CTUMYJIBI B Hay4HO-TEXHUYECKOM TBOPUYECTBE M HHIKEHEPHON JEATEIBHOCTH.
Mertonuka opraHuzaldyd TBOPYECKOHM CTpaTeruu HHKeHepa-uzoOperatens. [loHsTHE MHXKEHEpHO-
TEXHUYECKON paluoHanbHOCTU. [lcuxomornyeckue OCOOEHHOCTH TBOPYECKOM JIMYHOCTH MU
TBOPUYECKUX KOJUIEKTUBOB. Pa3BuTme crnocoOHOCTEH K HayyHO-TEXHUYECKOMY TBOPYECTBY U
CaMOCTOSATEIIBHOMY MBILIUICHUIO. POJIb M1 MECTO 3BpPUCTHKUM B HAYYHO-TEXHUYECKOM TBOPYECTBE.
Hay4Ho-TexHMYeCcKoe TBOPYECTBO MOJIOJEKH, CTYIAEHTOB, IPENOAABATENEH, YUEHBIX, HHKEHEPOB,
u3zo0perareneil M mpearnpuUHUMAaTeNneil. DTHYeckre BOMPOCHl HAYYHO-TEXHUYECKOIO TBOPYECTBA.
TeopeTnko-MeTo10/I0THYECKHE TMPOOJIEMbl TEXHHYECKHMX HayK. ['HOceoJormdeckue mpoOsieMsl
TEXHUYECKUX HayK. MeXaHM3Mbl M 3aKOHBI HMCTOPHUYECKOTO pPa3BUTHSA HAYYHO-TEXHUYECKOIO
no3HaHus. ['Hoceonormyeckne CpencTBa HaydHO-TEXHUYECKOro nos3HaHusA. CooTHoleHune
THOCEOJIOTUYECKOI0 M COLMAJIBHOIO B TEXHUYECKMX Haykax. TexHuuyeckas wuaes Kak
crenuduaeckuii, ocoObrii BuA uaeu. COOTHOIICHHE €CTECTBEHHOHAYYHOW M TEXHHUYECKOW HICH.
TexHudeckass uAesd Kak  OBEIICCTBICHHOE 3HaHME. IloHATHE  TEXHHYECKOro  3HAHWS.
Juddepenunanys u UHTErpanusi TEXHUYECKOTO 3HAaHUSA. DMIIUPUYECKUH U TEOPETUUECKUI YPOBHU
TEXHUKO3HaHUA. [OCIOACTBO B JOPEBHEM MHpPE M CPEIHEBEKOBbE OMIIMPUYECKOIO 3HAHUSA,
WHJUBHIyAIbHOTO HCKYCCTBAa M OIBITA MAacT€pOB B CEIIBCKOXO3SIMICTBEHHOM M PEMECIEHHOM
npou3BojicTBe. POPMHUPOBAHUE XMMHUUYECKOTO MBIIIICHUS B (GopMme anxumuu. Bospactanue posu
HAy4YHOTO MO3HAHWS B Pa3BUTHUH MAIIMHHOTO Mpou3BojacTBa B HoBoe Bpemsa. COnmkeHne HaAyKu U
TE€XHUKH, HAyYHOTO M TEXHUYECKOTO 3HAaHMA. TeXHU3alus HaAyKd U CHUEHTHU(PHKAIMS TEXHHUKH.
Ponp HaydHOro Mo3HaHMs B aHAJIW3€ MPOLECCA CTAHOBJICHMS M Pa3BUTHUS TEXHUKH, OTPAKECHUS
3TOTO TMpolecca B TEXHUUYECKMX HayKax B OOOOIIEHHOM IUIaHE, B aHaJIM3€ BHYTPEHHEH JIOTHKH,
OTHOCHUTEJIBHOM CaMOCTOSITEJIBHOCTH TEXHUYECKOM cdepbl, B3aHUMOCBS3U €€ CTPYKTYPHBIX



SJIEMEHTOB; B aHAIW3€ POJM TEXHUKHU B JKU3HU OOLIECTBa B LIEJIOM M KAXKAOTO 4YellOBeKa B
ornenbHOCTU. TexHuyeckas WM HMHKEHEpHas JesATeNbHOCTb. (DOpMBI COYETaHHA HAy4YHOU W
WH)KEHEPHOW JeATeNbHOCTH. COOTHOIICHHE HAYYHOTO OTKPBITHUS W TEXHUYECKOTO HM300peTeHHS.
3HaueHue NPOAYLUPYIOUICH, KOHCTPYKTUBHOM CTOPOHBI B TEXHUYECKMX HayKaX M HHKCHEPHO-
TEXHUYECKOH MesATeTbHOCTH. TexXxHHKa Kak OOBEKT M CpEACTBO IO3HAaHWSA. BeruucIuTeIbHAs
texHuka. IlepepaboTka, XpaHeHue, MOMUCK, nepenadya U npeoOpasoBanue uH(opmanuu. [lonsaTus
0a3pl JaHHBIX M 0a3bl 3HAHUMN.JIOTMKO-METONIOJIOTMYECKUE NPOOJIEMbl TEXHUYECKHX HayK.
Marepuanucruyeckass AMANEKTHKA KaK METOJOJIOTMS IIO3HAHMS B TEXHUYECKUX HAyKax.
CooTHOILIIEHHE METO/0JIOTUM HAy4YHOTO M TEeXHUYecKoro 3HaHusA. lIpobnema crneunpuyeckoro
METO/a IMO3HaHMA B TEXHWYECKUX HayKaxX. COBOKYHMHOCTh OOIIEHAay4YHBIX M YaCTHBIX METO/0B
NO3HAHUS B TEXHUUYECKUX HayKax.CUCTEMHBIN MMOAXOJ B TEXHUYECKUX HayKaX. 3aKOHOMEPHOCTH U
(GopMbl B3aMMOCBSI3U HAYYHOIO U TEXHUUYECKOTO 3HaHMs. I'eHeTHuYeckre acleKThl B3auMOAEHCTBUS
€CTECTBEHHBIX U TEXHHYECKHUX HAayK. B3auMOCBSA3M TEXHMYECKHX M OOIIeCTBEeHHbIX HayK.[loHsTne
TeXHU4ecKoi Teopun. [Ipobiembl TOCTPOSHUSI TEXHUUECKOM Teoprn.ba3oBble TeXHUUECKHE HAyKH —
CHenuanbHble TEXHWYecKne Hayku. [IpoOmembl co3maHusi oOmIeH TEOPHHM  TEXHHUKH.
@yHIaMEHTAIBHBIE M IPHUKIAJHBIE HCCIENOBAHHUA B CTPYKTYpE HAyYHO-TEXHMYECKOIO 3HAHMSL.
MoHoauCIUIUIMHAPHBIE 51 MTOJIMIACIMILINHAPHBIE HCCIEN0BaHUS. KommiiekcHoe
uccienoBanve.BosHukHOBeHHe  MeTaHayK. TexHuyeckas  KHOEpHETHKa, CHUCTEMOTEXHHMKa,
KOCMOHABTHKa, TPAJOCTPOUTEIBCTBO, OHWOHHMKA, OJProOHOMHUKA, poboToTexHuka. [Ipodiemsbl
MOJICIIUPOBaHUS (PYHKIMI YEIOBEUYECKOr0 MO3ra M CHUCTEM KMBOM NPUPOABI B TEXHUUYECKHX
ycrpoiicTBax. MamunHuble ((popmanuzoBaHHble) A3bIKH. VIcKyccTBeHHBIM HMHTELIEKT.VHXKeHepHOe
IIPOEKTUPOBAaHUE M KOHCTpyHpoBaHue. CHUCTEMHOE IPOEKTHpOBaHHWE. JluanekTuka H JIOruKa
pa3BUTHSA TEXHUYECKUX YCTPOKCTB u CUCTEM. Kommnsrorepnas JIOTUCTHKA
(mporpammbl). OHTOJIOTMYECKUE W COLMAJIbHBIE MPOOJEMbl TEXHMYECKMX HayK. I[loHATHHHBINA
amnrmapar TeXHHYeCKuX HayK. Pmioco)ckoe pacKpbiTHE W ONpeAesieHHe OObEKTUBHBIX SBICHUNA —
TpyZda, TEXHOJOTUH, TEXHUKH, TEXHUYECKUX 3aKOHOB, TEXHHYECKUX 3aKOHOMEPHOCTEH,
TEXHUYECKOH peaJlbHOCTH, TEXHUYECKOTO 00bEKTa, TEXHUYECKUX KAYeCTB U CBOMCTB, TEXHUYECKOMN
Ha/IeKHOCTH, TEXHUYECKOH 11eT0OCTHOCTH, TEXHUYECKOH cucTeMbl, TexHochepsl.IlonsTie oobekTa u
IIpeaMeTa TEXHUYECKUX HayK. MecTO TeXHWYECKHX HAayK B CHCTeMe HaydHOro 3HaHus.lloHATns
JUCLUIUIMHAPHOM OpraHu3allMd TEeXHUYECKHUX HayK, CTPYKTYPbl M KIacCHU(PUKALUU TEXHUYECKUX
Hayk. [loHsTue 3akoHa U 3aKOHOMEpHOCTH. OOYCIOBJIEHHOCTh 3aKOHOB TEXHUKU 3aKOHAMU
npupoisl U obmecTBa. OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHs TEXHMKH. TeXHUYecKas
dbopma IBUWIKEHUS, HECBOAMMAS K MEXAHUYECKOMW, (HU3UYECKON, XUMUUYECKOH, OMOJIOTHYECKON U
couuanbHO (GopmaMm aBMKeHMs.[ paHULBI MpeoOpa3oBaHUs NPHUPOJBI MOCPEICTBOM TEXHMKH,
npenensl pacuupenus texHocgepsl.llpupona u TexHOIOTHS B COBPEMEHHON Hay4YHO-TEXHUYECKOU
kapTuHe Mupa.ConuanbHO-puiIocopckue MmpodieMsl TeXHUYECKHX Hayk. [IoHsTHE BHPTyalbHOM
peanbHOCTH MeCTO W pOJIb TEXHOJOTWH, TEXHUKM W TEXHUYECKHMX HAayK B CHCTEME
NPOM3BOMUTENBHBIX cHui  oOmectBa. IlpobGnema oTuyxkaeHus. CoIHMaIbHO-TEXHUYECKOE H
MPUPOIHO-TEXHUUECKOE B TeXHHWYECKMX HaykaX. ConuanbHble (QYHKIMHU TE€XHOJIOTMH, TEXHUKH U
TEeXHUYEeCKUX HayK.CTaHOBJICHHE U pa3BUTHE TEXHUYECKUX HAyK B MpOIECCe Pa3BUTHS OOILECTBA U
KynbTypbl. VcTOpusi TeXHUKH B €€ CBS3U ¢ (Quiocopueil M UCTOpUEH YenoBeUYeCKON MBICIIH,
KyJlbTypbl. [IOHATHS HAyYHO-TEXHUUYECKOrO IIPOrpecca, HaydHO-TEXHUYECKOW PEBOJIIOLUH, COLMO-
TEXHUUYECKOH pEeBONIONNH, HH(OPMALMOHHONW M KOMIbIOTEPHOH peBomonuil. Ponb nndopmanuu u
KOMITBIOTEPH3AllMA B JBWXKEHMM K HHPOpMaLMOHHOMY oOuiecTBy.[Ipobiembl opraHuzanuu u
YIPABJIECHUS TEXHOJIOTHSAMHU U TEXHUKON. CHCTEMa «4elNOBEK — MallMHa» U COLUAIbHBIE aCIEKTHI
IIPOEKTUPOBAHUS HOBOW TeXHUKH.IIOHATHE COLMAIBHON OLIEHKM TEXHUKU. TeXHUYECKHE HAyKH U
npo0OsieMbl conuanbHOM Skonoruu. HaydHo-texHuueckas mnonuTuka. ColManbHO-TyMaHUTapHas
JKCIIEPTU3a HWHKEHEPHO-TEXHUYECKUX IPOEKTOB.TeXHHUUYecKass MAesATENbHOCTb, TEXHOJOIMH U
TEXHUKA KaK OCOOBI COIMOKYIBTYPHBIM WM KYyJbTYpHO-UCTOpHUECKHi ¢deHomeH. TexHuueckoe



3HaHUE B cHCTeMe KynbTypbl. COBpEMEHHbIE TEXHHYECKHE CPEIICTBA MAcCOBOM MH(pOpMalUU H
UHTEPHET U NpOOJIeMBbl «MAacCOBOM KyJbTypbl».Mopans ®dunocodckue mpodiemMbl COBPEMEHHBIX
TEXHOJOTMM M TeXHUKU. lIpuumHBl W JBMXKYIIME CHUJIBl Pa3BUTUS TEXHOJIOIMM M TEXHHKH.
JlnanexTvka pa3BUTUS TEXHOJIOTUHU U TeXHUKH. ColepxKaHue, CTPYKTypa U (PyHKIIMH TEXHOJIOTUU U
TexHUKU. [IpoGneMbl mpeoOpa3oBaHUs BELIECTBA, MEPECTPOMKU (UIUUECKUX IMOJICH, PHEPTUU H
uHpOpMallMK, CO3JaHMA HOBBIX BHJIOB MarepuanoB. HasortexHonoruu. Pecypco-
sHeprocOeperamomue TeXHOJIOrMu. be3orxoaHele TexHonoruu.buorexnomorun. buonorusaunus
TEXHUKH.  DbHOKOMIBIOTEPHL.I €OTEXHOIOTMN.OKOJIOTHYECKUE  TEXHOJIOTHMH.  OKOJIOTU3aLUs
TeXHUKU.]'yMaHHble TexHonoruu. I'ymanuzamnus texHuku. Pobororexnnka.d@unocodcekre acreKTs
IPOEKTHPOBAHUS HOBOM TexHUKU. [IpoGiema IUlaHMpOBaHMA M TNPOTHO3UPOBAHUS PA3BUTHUSA
TEXHOJIOTHH, TEXHUKH, HAYYHO-TEXHUYECKOIO ITporpecca.

Memooonocus nayunslx ucciedoeanui

Jlaercs ompezeneHUe HOBBIM 3HAaHUAM M JeJeHME MX Ha (yHJAaMEHTAJbHblE U TPHKIAIHbIC.
[TpuBonsarcss ocobernnoctn HUMOKP B wmHBecTHIMOHHO-CTpouTenbHOU chepe.Kommepueckoe
ylpaBJIeHUE UTHHOBAILIMOHHBIMHU IIPOEKTAMU OCHOBBIBAETCS Ha MOAX0/1€, KOTOPbI OPUEHTUPOBAH Ha
LENH U 33J]a4y KOMMEPUECKON AESITEIbHOCTU MPEANPHUATHS UK opranuzauuu. [loatomy g Hero
OyzeT XapakTepHO NPUMEHEHHUE OIPE/IeIEHHBIX YIPABICHUECKUX DELICHUH, HalpaBlIeHHbIX Ha
BBINIOJTHEHNE KOHKPETHBIX 3a7ad. Mcxolsd U3 3Toro, HOBallMKU Ha KOPIIOPAaTUBHOM YpOBHE, AEIAT Ha
IOPOAYKTOBbIE  WJIM  TEXHOJOrM4Yeckue. B oTnuume OT  KOMMEpPYECKOro  yIpaBiIEHUS
MHHOBAIIMOHHBIMU TMPOEKTaMH, IPECIEAYIOIIEr0 Lelb YBEIUYEHUS MPUOBLIM IPEANpUATHS,
HEKOMMEPUYECKOE YIIPABICHHE HOBOBBEIECHUSIMH UMEET XapaKTepHbIE OCOOCHHOCTU: HE CBOIUTCA K
MOJYYCHUIO TMPHOBLUTH; BXOAMT B 00JacTh TOCYJAapCTBEHHOH HAYYHO-TEXHHYECKOW ITOJIUTHKH.
[Iponiecc mepenaud TEXHOJOTMM Ha KOPIOPAaTUBHOM YpPOBHE paccMaTpUBAeTCs Kak IpoIecc
nepejaud  pe3yJbTaTOB  HAyYHbIX  HCCIENOBaHUM OT  pa3paboTyvka K  OPEIIpUSATHIO,
3aHMMAIOIIEMYCSl TIPOU3BOJCTBEHHBIM OCBOCHHMEM, BBIIIYCKOM, IIPOJBMKEHHUEM Ha PBIHOK H
peanu3anyiel MHHOBAllMOHHOM mpoAykKuuu. [Ipum 3TOM coBMeCTHasl €ATENbHOCTh IMOCTABILMKA U
MOKYTIaTeNsl WJIA WCIIOJHUTENEH COBMECTHOIO HHHOBAlMOHHOTO IIPOEKTa HallpaBJIeHAa Ha
noctxkeHre oomed 1eau. OCHOBHBIMU COCTAaBJISIIOIIMMM IIpollecca IMeperadd TEeXHOJIOTHH U3
cepbl Hay4HBIX MCCIEJOBAaHUN W pa3pabOTOK B 00JacTh MPOM3BOJCTBA SBIAIOTCA: Ieperada
uH(popMaluy, Tepeadya TEXHOJOTHWH, TMepeBoJl IepcoHana, MOJJEpKKAa  HauMHAOLIUX
KoMnaHuil. TepMMH WHHOBALIMOHHBIM NPOLECC B IIHPOKOM CMBICIE O3HA4aeT HENPEPHIBHBIN
IPOLECC CO3/aHMs HOBOTO 3HAaHHWA, Ieperady €ero B IPOU3BOJCTBO M PpACHPOCTPAHEHUE B
MacimTabaXx SKOHOMHUKU CTpaHbl. [loJ] MHHOBAIlMOHHBIM MPOLIECCOM MOXKHO TaKXKe HMOHUMATh
IIPOLIECC CO3/AaHUS, PACHPOCTPAHEHUS W pealu3allid Ha pBIHKE KOHKPETHOTO HOBOBBEACHHS.
PaccmaTprBaeMslil poriecc MOXKET OCYLIECTBIIATHCSA YEPE3 OTACIbHbIE WHHOBALMOHHBIE MPOEKTHI,
KOTOphIE B COCTaB€ MHHOBALIMOHHOTO Mpolecca MOTYT OBbITh: IMOCJIEJOBATEIbHBIMU B paMKax
TEXHOJIOTMYECKON LENOYKH «CO3/JaHu€ — TIPOM3BOJACTBO — pEaNU3alus»; HE3aBUCUMBIMY;
napajuleIbHBIMU;, B psA€ Clay4yasX IMPOeKTbl MOTryT AyOnupoBaTh Jpyr Jpyra. YCKOpeHHe
peanu3alM HMHHOBAIIMOHHOTO IIpoIlecca BO3MOXKHO B pe3yibTare COMIKEHHs HaykKd H
pon3BOACTBA.OMBIT CTPaH C pa3BUTON PHIHOYHONW SKOHOMHUKOW CBUIETEIBCTBYET O TOM, UTO Majoe
IPEANPUHIUMATENBCTBO SIBIISICTCSI HEOOXOIUMBIM DJIEMEHTOM PA3BUTONW XO3SIMICTBEHHON CHUCTEMBI,
0e3 KOTOpOro SKOHOMHKAa CTpaHbl HE MOKET HOPMaJbHO CYIIECTBOBAaTh M pa3BUBaThCcs. Poib
MaJIoro MpeANpUHUMATENIBCTBA B SKOHOMUYECKON JKU3HU CTPAHBl ONPEAEIAETCS TEM, YTO B 3TOM
CEKTOpE SKOHOMHUKHM MOTYT BBIIYCKAaThCS HOBbIE BUIBl NPOAYKIIMH, YCKOPEHHO OCBaMBaThCS
UHBECTUIIMM, BBICOKA 000pauMBaeMOCTh OOOPOTHBIX CpeACTB. BakHas uepra Majoro
IpeIpPUHUMATEIbCTBA B CTPAHAX C Pa3BUTHIMM SKOHOMHYECKMMM OTHOIICHUSMHM — AaKTHBHAas
WHHOBAIIMOHHAs J1eATeIbHOCTE.OCHOBHBIMH MOMEHTaMHU ()MHAHCUPOBAaHUS MO STHM cIlocobam
ABJISIETCA KOHTPOJIb KadecTBa M X0Ja paboT IO MHHOBAL[MOHHOMY IPOEKTY, a TAKXKe LEJIEBOr0 U



3 PEKTUBHOTO HCIIOJIB30BAHMS JEHEKHBIX cpelncTB. i pemieHus 3THX HpoOieM MOryT ObITh
MIPUBJICYCHBl KOMMepueckue Oanku, (onabl, 3auHTepecoBaHHbie B HMOKP, rocymapcrBeHHBIC
cTpykTyphl. IlpeacraBnsercs nenecooOpa3HbIM pacCMOTPETh TaKHe MeXaHH3Mbl (pUHAHCHPOBAHUS
HUOKP, xak ¢uHaHCHpOBaHME WHHOBAIMOHHBIX IMPOEKTOB KOMMEpPYECKMM OaHKoM; MexaHu3Mm
BEHUYpPHOTO (PMHAHCUPOBAHUS; IM3UHTOBOEC (PMHAHCHPOBAHUE U €0 OCOOCHHOCTHU NPH PeaTn3aluu
MHHOBALIMOHHBIX MpoeKToB.IIponecc MmiIaHupoBaHUS HAay4YHO-UCCIEAOBATEIIBCKUX M OIBITHO-
KoHCTpykTOpckux pabor (HUMOKP) m kak cneacTBue HMHHOBAIMOHHON MAESTENTLHOCTH BHYTPHU
KOMMEpPUYECKON CTPYKTYphl OOBeAMHSET B ce0s TOCTOSHHBIA CHCTEMHBIM aHaau3 Tex
B3aMMOCBSI3aHHBIX 3JIEMEHTOB, KOTOPBIE MO3BOJIIOT YETKO C(HOpMYIMpOBaTH LEIH MPEIIPUATHS,
OyTH WX JOCTHXKEHHsT U  mapaMeTpbl 3(QexkTuBHOCTH Takoil  aestenbHOCTH.CUCTeMa
KOPITIOPATHBHOTO IJIAHUPOBAHUS HAYYHO-TEXHUYECKUX MCCIEJOBAHUN M Pa3pabOTOK JOJKHA OBITH
JIOCTaTOYHO IMHAMUYHOM, T.K. KOMMEpYECKas KOMIIaHUs, BKJIA/IbIBAOILAs ICHE)KHBIE CPEACTBA B UX
pealM3alMio BOBJEYEHA B JBa BMJA JeATENbHOCTU: OCHOBHYIO JESTEIBHOCTb, OINPEACICHHYIO
LEJISIMH KOMITAHUU U CBSI3aHHYIO C yJIOBJIETBOPEHHEM MOTpeOHOCTEH phiHKa. HeocHOBHas Hay4dHO-
TEXHUYECKasl JESTENbHOCTb, PE3yJIbTaTOM KOTOPOW SIBISIOTCA HOBBIE HPOAYKTHI, TEXHOJIOTUU U
YCIIyTH, UMEIOIIME KOMMEPUYECKYIO0 IIEeHHOCTh, HO HECBSI3aHHYIO ¢ 1ensiMu GupMbl.Ilpu npuHsaTHH
peIIeHus O BBIJICIICHHH PECYPCOB, BCTAET 3a/1a4a paclpeaesieHus] X MeKIY cepamu JesTeTbHOCTH
KOMIIAaHUM, TJI€ OHU MPUHECYT OBICTPYIO OTAAYy M TaM TAe TpeOYyIOTCs TOJTOCPOUYHBIE BIOKEHUS.
Knocnennum otHocutcss HMOKP, B 37Ol 00sacTé 1€ATENBHOCTH TPYAHO NMPUHUMATh PEIICHUS
MCXOJS U3 TIOKa3aTels «3aTpaThl — MPUObLIbY, T.K. HE BCETa MOKHO CBS3aTh ITOHECEHHBIE 3aTPATHI
Ha Hay4yHbIE MHCCIIEJOBAaHUS M Pa3padOTKHM C BUAMMBIMH H3MEHEHUSMH NPHUOBUTBHOCTH, H3-32
Hanuuus Ipyrux ¢GakTopos, Bo3aeicTByromux Ha Heé. [loatomy Beinenenue cpencts na HUOKP —
3TO CTPAaTErMyecKoe pelleHHEe, HalpaBICHHOE Ha JOJrOCPOYHYIO NepcnekTuBy./lyis omnpenenenus
o0beMa HEOOXOIMMBIX CpEICTB Ha HAyYHO-TEXHMYECKHE TMPOEKThl MOXKHO HCIIOIb30BATh
CIIEAYIONINE TOAXOIbI: MEXK(PHUPMEHHOE CPaBHEHHE, METOJ IOCTOSHHOTO OTHOIICHHS K CyMMe
000poTa; METOJl MOCTOSHHOIO OTHOLIEHHS K MPUObUIN; METOJ IUIAHUPOBAHUS «OT 0a3bl»; METOJ
pacdera 3aTpaT Ha COIVIACOBaHHYIO Mporpammy padoT.BaKHBIM COCTaBHBIM 3JIEMEHTOM
CTPATerMYecKOro M OINEpPAaTUBHOIO IUIAHUPOBAHUSA JIEATEIbHOCTH KOMMEPYECKOM CTPYKTYphI
ABIsgeTCs €€ HayyHO-TeXHMYECKass M MHHOBAallMOHHAs IOJUTHKA, KOTOpas OKa3bIBaeT
HENOCPEACTBEHHOE BIMSHUE HA MPUHUMAEMbIC YIPABICHYECKHE PELICHHS Y€PE3 MEPOIPHUATHS IO
0TOOpY Hay4yHO-TEXHHYECKHX NPOEKTOB U olecredeHuss ux pecypcamu. M3-3a umeromuxcs y
KOMITAHWM OTrPaHUYEHUN Ha BCE BHUIBl PECYpCOB €l MNPUXOAMUTCS PEaTU30BBIBATH T€ HAYYHO-
TEXHUYECKUE u MHHOBAIlMOHHbBIE MIPOEKTHI, KOTOpBbIE HUMEIOT KOMMEPUYECKYIO
nepcrneKTuBY.COBOKYITHOCTh HAyYHO-TEXHUYECKHUX IPOEKTOB KOMMEPYECKOM CTPYKTYphl HOCHUT
Ha3zBaHue noptdens npoekToB. Llenpio moprdens mpoeKkToB ABISETCS MaKCUMHU3alus MpUObUIN OT
BIOKeHHBIX cpencTB Ha HUOKP u MuHMMM3aIus KOMMEPUYECKIX PUCKOB B JIEATEIHHOCTH (PUPMBL.
OpueHTalisg KOMIOAHUM Ha OINpPEIETICHHYI0 TEXHOJIOTHIO WM PHIHOK MOXET NMPUBECTH K OT/aye B
KpPaTKOCPOYHOM MEpCreKTHBe, HO U K HeOJIaronpusATHOMY MUCXOAy B 0osee OTHaJIeHHOM INEepHOAe,
T.K. ¢upMa B ITOM cllydyae He 3aHUMaeTcs pa3pabOTKOM HOBBIX TOBAapOB U YCIYT, KOTOpHIE
COOTBETCTBOBAJIM Obl N3MEHEHHUSIM SKOHOMHUKH Ha 3TOM 3Tane. B 3Toi cBsA31 HE0OX0IMMO pa3yMHOe
coueTaHHe MPOEKTOB HalleJIEHHBIX KaK Ha OBICTPYIO OTAaudy, TaKk M MPOEKTOB KOTOPbIE MPUHECYT
npuObUlb B JOATOCpOuHO  mepcrnekTuBe.llpu  dopMupoBaHMM  HAYYHO-TEXHHUYECKOH W
WHHOBAIIMOHHOM CTpaTeruy KOMIIAHUU HEOOXOJHMMO YYMTHIBATH TPU OCHOBHBIX OJIOKa BXOJHOMU
UHPOpPMALIMU: TPOTHO3Bl H3MEHEHHS OSKOHOMHYECKOM OOCTAaHOBKM; aHAIM3 BO3MOXKHOCTEH
KOMITAHMH; cTpaTerus pas3BuTusa.PasBuTre oTpacieil OnMchIBaeTCd TOM K€ MOJAENBIO, 4YTO H
pa3BUTHE MPOAYKTOB. B mepBbie rojibl N3MEHEHHs OCYIIECTBISIOTCS OBICTPO, M JKU3HEHHBIN ITHKII
MPOAYKTOB He BelHK. [1o Mepe Toro kak mo3uiuu oTpacivu CTabUIN3UPYIOTCSI, CKOPOCTh MOSIBICHUS
HOBOBBEJICHUI CHM)KA€TCS, B TO BPEMs KaK pOCT IOAJEP/KUBAETCS 3a CUET YBEIMYEHUs pa3Mepa
ppiHKa. C JTOCTMKEHUEM 3pEJIOCTH TEMIIbI POCTAa PBIHKA TAaK)KE YMEHBIIAIOTCS, KOHKYPEHIIUS



YCUJIMBAETCS, @ MPUOBUILHOCTD MagaeT. DTOT (akT OOBSACHIET HU3KYIO OTAAYy MHBECTHIIMOHHBIX
BJIOXKEHUH B 3penblX oTpacisix. UYroObl crnocoOCTBOBaTh pa3BUTHIO KOMIIAHUHM, KOTOpas
NPUHAAICKAT TAaKUM OTPACIsAM SKOHOMHUKH, HEOOXOAMMO MPOU3BECTH KOPPEKTUPOBKY CTPATETUU
HMOKP.Ouenka 5KOHOMHUYECKHX IMapaMeTpOB SBIISIETCS OJHUM H3 OCHOBHBIX HHCTPYMEHTOB
0T0Opa HayYHO-TEXHUYECKOTO MPOEKTa I MHBecTupoBaHus. [Ipu ananmse mpoekTa HEOOXOIUMO
YUUTBIBATh CIIEIYIOIME MOMEHTHI: COOTBETCTBHE BEIOPAHHBIM KpUTEPUAM 3((HEKTUBHOCTH (UMCThIN
JUCKOHTUPOBAHHBIA J10XOJ|, BHYTPEHHSS HOpMa JOXOJHOCTH, HWHAEKC JOXOAHOCTH, MEPHOL
OKYNAeMOCTH M JIp.); BIMSHHME HA PealM3alyio JIPYTUX MPOEKTOB B COCTABE HAyYHO-TEXHUYECKOM
IIpOrpaMMbl KOMIIAaHUU; BO3JICUCTBUE HA PEATIU3ALMIO BCEH HAYYHO-TEXHUYECKOM IPOrpaMMBl.

B cuiny TOro, 4T0 MHHOBALIMOHHBIN ITPOEKT SABJIAETCS YaCTHBIM CIy4acM MHBECTHLIIMOHHOTO ITPOEKTA,
[I03TOMY JUIsl HErO XapaKTepHa Ta € TEPMUHOJIOTHs. B 3TOH cBsI3u HEOOXOAMMO PaccMOTPETh
OCHOBHBIC MOHATHS XapaKTepHbIEe I MHBECTULMOHHOrO INpoekTupoBaHud.llpu orOope HOBaiwmii
JUIs1 KOMMEPYECKOTO OCBOEHUS CIIEAYET BBIACIUTH CIEAYIOLIME ITAllbl pealn3aliii HHHOBALMOHHBIX
IPOEKTOB Ha KOPIIOPATMBHOM YPOBHE: IOUCK IMEPCHEKTUBHBIX MJIEH; OLEHKa peHTa0elIbHOCTH U
pHUCKa MPOEKTOB; pa3paboTKa cXeMbl (PMHAHCUPOBAHUS U OOCCIICYCHHS MPOSKTOB HEOOXOIUMBIMHU
pecypcaMi U OOOpYAOBaHMEM; 3aKJIIOYEHUE COMIALIEHUH [0 MHHOBALMOHHBIM IPOEKTAM;
BoinonHenne HUMOKP, ocBoeHue HoOBIIECTBa, pa3BEpPTbIBAHWE BBIIYCKA U MPOJBUKEHHE
MHHOBALIMOHHOM IPONYKIMM HAa PBIHOK; OLICHKA JIOCTUTHYTBIX pPE3YJbTaTOB IPOEKTOB,
COITOCTAaBJICHUE C 3aIJITAHMPOBAHHBIMU TIOKa3aTeIsiMu.OTOOP U OIIEHKAa HHHOBAIIMOHHBIX MPOEKTOB —
OJlHA M3 BAXKHBIX COCTaBJIOIIMX YIpPaBICHHWs HMHHOBALMOHHON neArenbHOCTHIO. IIpouenypy
OLICHKM WHHOBAIIMOHHBIX MPOEKTOB HEOOXOAMMO OCYIIECTBIIATh KAaK HENPEPHIBHBIM BO BPEMEHU
nopolecc, MpU 3TOM HE HCKIYas BO3MOXHOCTH OCTAaHOBKM pPAabOT B Cilydae IOCTYIUICHHH
HEeraTuBHOMN uHpOpMaUn 0 paccmaTrpuBaeMoit Iporpamme 1o KOHKPETHOMY
npoekTy.KOHKYypeHTOCIIOCOOHOCTh ~ MHHOBALIMOHHOTO ~ IPOEKTa  MOXHO  TPaKTOBaTb  Kak
BO3MOXXHOCTh 3KOHOMMYECKHM BBIFOJIHOM pealM3allud HOBOIO MPOAYKTa (MM YCIyrud) Ha
KOHKPETHOM pBIHKE B ONpEAEJICHHOE BpeMs WM B MEpPCHEKTHBE (3TH MOKa3aTeau MOTYT OBITh
onpezeNeHbl  MOTPEOUTENbCKUMU U CTOMMOCTHBIMM ~ XapaKTEPUCTUKaMH  WHHOBAIlMOHHOU
pa3paboTkn).OCHOBHbIE MPUHIUMBI IPOLECCA OLIEHKH KOHKYPEHTOCIOCOOHOCTH HOBAIUH:
COOTBETCTBHE TEXHHUYECKMX M 5SKOHOMMYECKHX I1apaMETpPOB OLEHUBAEMOIO HOBOBBEICHMS
NoJO00HBIM MapamMeTpaM BO3MOXKHBIX KOHKYPEHTOB; OLIEHKAa KOHKYPEHTOCIIOCOOHOCTH HOBIIECTBA
OCYILIECTBIISAETCS c y4E€TOM koa¢dunreHTa 3HAYUMOCTHU [1apamMeTpoB; aHaIu3
KOHKYPEHTOCIIOCOOHOCTH HOBALUU IIPOU3BOJUTCS Ha IIEPBOM JTane OLICHKHU
HoBanuu.MHpopmanmonHoe  obecrnieueHue  Mpolecca  pacHpelesieHus  pPecypcoB  MEXAY
VWHHOBAIIMOHHBIMHA IIPOEKTaMH B PAaMKaX €IMHOM Hay4yHO-TEXHUYECKOW NpPOrpamMMbl KOMIIAHUH
IpeJCTaBIsIeT CO0OM YMOPSIOYEHHYI0 CHUCTEMY JAaHHBIX, XapaKTEepU3YIOLIUX WHHOBAIIMOHHBIN
IIPOEKT U HCIIOJIb3YEMBIE UM PECYpPCHL.Pe3ylbTaTOM HMHTEIIEKTYalbHON NEATENBHOCTH SABIISIOTCA:
OTKPBITHS; M300pETEHHUs; TOJE3HbIe MOJETN U MPOMBILIUICHHbIE 00pa3libl; TOBapHbIE 3HAKU H
T.1.BaxkHelimas cocraBnsiomas 3To  cepbl ToCylapCTBEHHON JESATEIbHOCTH — OTOOp H
MPEJICTaBICHUE 3asiBOK JJIsi MATEHTOBAHUS WM300peTEeHUH, MOJE3HBIX MOJENEeH U MPOMBIIIICHHBIX
00pa3loB 3a TpaHMIEd C 1eJIbI0 MPABOBOM OXpaHbl TOBAPOB W M3JENUH, SKCIIOPTHPYEMBIX 3a
IpaHUIly, a TaKKe C LEeJbI0 MPAaBOBOT0 OOECleYeHHs] MPOJaXH MATEHTHBIX JMIEH3UH (upmam,
3aMHTEPECOBAHHBIM B  IIPOM3BOJICTBE 3alaTEHTOBAHHBIX IMPOAYKTOB WM  MCIIOJIb30BaHMS
3allaTeHTOBAHHBIX TEXHOJOTWi.3aliuTa PpPOCCUMCKMX H300peTeHud U ApYrux MNpOAYKTOB
MHTEJUIEKTYaJIbHOM JIeATEIbHOCTH 32 pyOeKOM OCYIIECTBISETCS OCPEICTBAM MOJIyUEHHsI TaTEHTOB
B TeX CTpaHax, IA€ IUIAHUPYETCS UX BHeApeHue.l'ocymapcTBeHHas noinThka Poccuiickon
®enepanu B 00JaCTU pa3BUTHS HAYKW U TEXHOJIOTUH OMpejessieT LeIH TocyAapcTBa B 00JacTu
HAyYHO-TEXHUYECKON M MHHOBALIMOHHOM NIE€ATENbHOCTH, 33J]aud M MYTH UX peaju3aluy, a TaKkxke
CHCTEMY SKOHOMUYECKHUX U MHBIX Mep, CTUMYJIUPYIOIHUX 3Ty cdepy aesrenbHocTH. EE peanuszanus
HampaBjeHa Ha oO0ecleueHrne CTPAaTerHYeCKUX HAIMOHAJIBHBIX TPHOPUTETOB Poccuiickoit



@enepaniiy, K KOTOPBIM OTHOCSTCS: IOBBILIEHHE KadyeCTBAa MW3HU HACEJICHUS, AOCTHKEHHE
SKOHOMHMYECKOTO PpOCTa, pa3BUTHE (PYHIAMEHTAIBHOM HayKu, O0O0pa3oBaHus, KYyJIbTYpHI,
obecrieyeHne OOOpPOHBI W 0OE30MACHOCTH CTpaHbl. [IpoOrembl akTHBH3aMM W TOBBILICHUS
3¢ (peKTUBHOCTH MHHOBALIMOHHBIX MPOIIECCOB SIBISIOTCSA KIIFOUEBBIMH HE TOJIbKO uig Poccuu, HO U
JUIsl OOJBIIMHCTBA MHAYCTPUAIBHO PA3BUTHIX CTpaH. Y CIELIHBIM MUPOBON OIBIT MOKA3bIBAET, UTO
Bce OoJiplasi 4acTh MHHOBAIUM CO37aeTcsi B MPEIIPUHUMATEIHCKOM CEKTOpE U, MPEKIE BCEro, B
KPYIHBIX ~ KOPIIOpAaIMsX, KOTOpBIE 3aHUMAIOTCA  OpraHu3anueld, (uHAaHCHpOBaHWEM U
KOMMepLHaau3aluei uccieoBanuii pyHaaMeHTaIbHOrO U MPHUKIAJHOTO XapakTepa, pa3paboTKon
KPYIHBIX IPOEKTOB.I'oCygapcTBEHHas 3KOHOMHUYECKas MOJIUTHKA B COBPEMEHHOM BHJE HE JAET
HayKe U HAYKOEMKHM OTpaciisiM Poccuu Te€X CTUMYIJIOB U PEUMYIIECTB, KOTOPBIE MPEIOCTaBISIOTCS
COOTBETCTBYIOIIMM CErMEHTaM HMHHOBALlMOHHBIX CHCTEM B pa3BUTHIX cTpaHax. B Hacrosmmii
MOMEHT (OpPMHUPYETCSl HOBasi rOCYJapCTBEHHAs CTPATErus B OTHOLIEHWH HAYKH U POCCHICKOTO
WHHOBAIIMOHHOTO Ou3Heca. [IpuopuTeTHBIME ee 3a/lauaMu SIBIISIIOTCS: CTUMYJIUPOBAaHHUE CO3AaHUS U
pa3BUTHS UHPPACTPYKTYPHl KOMMEPILIUATHIAINN TEXHOJIOTHI U COAEHCTBUE YKPETUICHUIO MO3UIHA
TEX HANpaBJICHUN U MPOU3BOIUTENEH, KOTOPBIE YK€ JOKa3ajdl CBOIO CIIOCOOHOCTh KOHKYPHUPOBATH
BHYTPH CTPaHbl U HA MUPOBBIX PbIHKaX, KTO y>K€ BOILEJI B MUPOBBIE AJIbIHCHI, KOHCOPLIMYMBI WJIH
cTpaTerudeckue napraepcrsa.C S5KOHOMUYECKON TOYKH 3peHUsT PUHAHCUPOBAHNE HHHOBAIIMOHHBIX
MPOLIECCOB B paMKaX KOMIIAHUM IMIPECIEAYET HECKOJbKO IeJIeld: YMEHBIICHHE H3IEPKEK
IIPOM3BOJICTBA, IOBBIIIEHUE MPOU3BOAUTEIBLHOCTU TPYyJa, YBEJIWYEHHE MPHUObUIM, YBEIUYEHUE
00BEMOB BBINTYCKa NPOAYKIIMH, 3aBOCBAHHWE HOBBIX PBHIHKOB COBITa, 3aMEHAa CTapOd TEXHUKH.
JIunepsl MHHOBAIIMOHHOTO OM3HECA B HACTOSLIEE BPEMs O’KUJIAIOT OT BHEJPEHUS HHHOBAILIUM CKOpee
JOCTHIKEHHUSI TAaKTHMYECKOro Yyclexa, 4YeM pelieHHs MacluTaOHbIX 3a/Jady  MOJEPHU3AINU
IIPOM3BOJICTBA M BBIXOJ]a Ha HOBBIC PHIHKK. OCHOBHON MO3UTUBHBINA (PGEKT A MPEeaCTaBUTENICH
WHHOBAIIMOHHOTO OW3HEca OT BHEAPEHUS WHHOBAIMH COCTOMT B YMEHBIICHHHM H3ACPKEK,
MOBBIIIEHUH MTPOU3BOIUTEIIEHOCTH TPY/Ia U YBEITMYECHUH MTPHOBLIH.

Mamemamuueckoe moodenupoganue

[Ipeamer u 3agaum AucUIUIMHBL "OCHOBBI MaTEMaTUYECKOTO MojenupoBaHus'".MecTto, 1enp u
pPEUMYIIECTBA MaTEMaTHUYECKOIO0 MOJIEIMPOBAHUS B IPOLECCE MO3HAHUSA OOBEKTOB U SBJICHUI
npupoabl. Mojenb, Kak WHCTPYMEHT HCCIEAOBaHUS OOBEKTOB W SIBICHUW M KaK WHCTPYMEHT
yropaBieHus: UMU. [IpeAnochUIKM YCHENITHOTO MPUMEHEHUsS MaTeMaTHYeCKOTO0 MOJIeTUPOBAHUSI.
AlctpaktHas w™oxaens mno P.Kanmany. Krnaccudukanus o0bEKTOB 1O THUIY TOBEACHHUS.
AHaMTUYECKWE W HWMHUTALMOHHBIE MOJENH. OTambl MaTEMaTHYECKOTO  MOJCIUPOBAHUS.
HcTtopudeckuii onbIT (OPMUPOBAHUS MATEMAaTUYECKUX MOJIENEN U peIIeHUs MPaKTUYECKUX 3ajad
CpeICTBaMU MaTEeMaTHKH. 3aJja4ua O TPACKTOPHUH Jyda CBETa, OTPaXaroIIerocs OT 3epkaja. 3ajada o
TPACKTOPHUH TPEIOMIISIONIETOCs JIyda cBeTa. 3ajada o OpaxucToxpoHe. Mojenu, OCHOBaHHbIE Ha
MIPUHITMIIE HANMEHBINETO JEHCTBUS W TIPUHIIMIIE paBHOBecws. Mewm, mpuBiIeKaeMble B KaueCTBE
OCHOBBI MaTeMaThdyeckux wmojeneid. OTpakeHHue CBOWCTB M XapaKTepUCTHK OOBeKTa B
MareMathdeckod Mozenu. HWpmeanmuzammss w  aOcTparupoBaHue. MaTeMaTHYECKUN  S3BIK
bopMynTUpOBaHUS TIOCTABICHHOW TMPAKTUYECKOW 3amaun. XapaKTepUCTHUECKUE TOHSATUS s
ONMCaHHUA OOBEKTOB W SBJICHHUM (SHEprusi, macca, CWiIa, MPOCTPAHCTBO, BpeMs M [p.), HX
KaueCTBEHHOE U KonndecTBeHHOe. OCHOBHBIE (DyHIaMEHTaIbHbIC 3aKOHBI B MeXaHUKe. [IpUHIIUIIBI
NPUYMHHOCTH. YpaBHEHUS cocTosiHUA. [locTynmaTel O TIpOCTpaHCTBE W BpPEMEHU. 3aKOHBI
coxpaneHus. Haumenbmee  peiicreue. IIpunanun  Jlarpamka. IIpuHnmn  ['amuiibToHa-
Octporpaackoro. YCTOMYMBOE M HEYCTOMYMBOE paBHOBecHe. YpaBHeHHe Oinepa. [IpuHumn
Hanamb6epa. Ilonstue maremarudeckoit moaenu.llonsTue Momenu uccieayeMoro o0ObEKTa WM
saBieHus. Maremarnueckass MoJieib. [peOoBaHUsT K MaTeMaTHYECKONH Mojieau. TOYHOCTh MOJCIIH.
OOmass TeXHOJOTHS peUIeHHs TMPAKTHUYECKUX 3adad C HUCHOJIb30BAaHUEM MAaTEMAaTHKH.
[locnenoBaTenbHOCTh MOCTPOCHUS W MCHBITAHHWS MAaTeMaTMYECKUX MOJENEeH Ha IpuMepax



NPOCTEHIINX 3a/1a4 MEXaHUKH: PACTSHKEHUE U ckaThe Opyca, u3rud Opyca, morepst yCTOMYMBOCTH
Opyca. VcnblTaHue MaTeMaTHMYeCKO MOJAETM — OIEHKa COCTOsSHHUS o00bekTa. Mogenu s
yIpaBiIeHUs NapaMeTpaMd OOBEKTOB M SIBICHUH. MHOXECTBEHHOCTh BOIPOCOB O IPOSIBICHUSAX
00BEKTOB U SIBJICHUN U OOMIHOCTH Mojeneil. [IpoBepka ajeKBaTHOCTH MaTeMAaTUYECKUX MOJIEICH.
VYupouieHHOCTh Mozeneil. @opMuUpoBaHHE MaTEMAaTUUECKUX MOJeIe. 3ajaun aHauu3a U CUHTE3a.
Onpenensronie COOTHOLIEHUS W SMIMPUYECKHE 3aBUCHUMOCTH B MAaTEMaTHYECKUX MOJACIIAX.
Pa3zmepHOCTh BeMMYMH W (GOPMYIUPYIOMUX 3a7ady BBIPAKCHUU. YTPOIICHHE W YTOYHCHHE
MaTreMaTU4yecKoil Mosienu. PasMepHOCTh 3a1ad. AHanM3 BAMSHUS YIPOIICHUN M YTOUHEHU. Turbl
MaTeMaTHueckux wMojeneil. MopaenupoBanue auddepeHnnanbHBIME yPaBHEHUSIMH B YaCTHBIX
MPOU3BOJHBIX. 3amadya o ¢opMe 3epkasa mpokekropa. Jluneapuszanus. BapuanuoHnHsie MoJen.
BepostHocTHBIE MoOzenu. [lpyrue Tunbl Mozaeneil. Mepapxus MareMaTHYeCKMX MOJEIEH.
3aMblkaHHE  MaTeMaTH4ecKuX  Mozeneil.Meroabl  pemieHus  3aaad, CcHOPMYIUPOBAHHBIX
MaTeMaTU4YeCKUMH MoJAeIsAMU.M3ydeHrne MaTeMaTU4eCcKOM 3aJadd, IOPOXKICHHOM CO3JaHHOU
MareMaTuyeckon Mojenbro. CylniecTBOBaHHWE, MHOMXECTBEHHOCTh W €IUHCTBEHHOCTb PEUICHUM.
Bri6op maTemaTHueckux METOJOB pemeHus (GopMynupyemoil 3amaun. ToyHoe W MpUOIMKEHHOE
pemienne. Bapuannonnsle 3agaun. KpaeBas 3amava u 3amava Komm. AHamMTHYECKOE pELICHUE.
Acumnrornueckue pasnoxkeHus. Merox Purna. Meron byoOnoBa-I'anepkuna. [{uckperusanust
3amauy. Meron DOiepa. CBeleHue pelieHUs K PEIICHUIO 3ajad JIMHCWHOW anreOpbl. Mertoj
KOHEYHBIX PA3HOCTEW M METOJl KOHEYHOro syieMeHTa. CHUCTeMBbl JMHEWHBIX YpaBHEHUH U UX
pemenue. [Ipobnema coOctBeHHBbIX 3HaueHM. [louck skcTpemyMoB GyHKUIUN U (YHKIIMOHAJIOB.
Meton HeroToHa juis pemieHus HeMMHEWHBIX 3ana4d. MccnenoBanue pemenuii. Beibop u KOHTPOIb
touHoctu pemeHuss. KouTponab pasmepHocteil. Bepudukauus wmonenu. HcmonbzoBanue
BBIYMCIINTEIIbHOM TEXHUKM B MAaTeMAaTHYECKOM MOJEIMpOBaHUU.IIOHATHE BBIUUCIUTENBHOTO
3KcnepuMeHTa. Tpuama «MoJenb — alroOpuT™M — Iporpammay. YHCIEHHOE MOJEIMPOBAHUE.
[IpenBapurenbHOE  HCCIENOBAaHUE  MAaTEMAaTUYECKUMX  Mojeneid. KadecTBEeHHBIM — aHaIU3.
bespasmepnblii  aHanu3 3agaun. [IpuOmmkeHHble pemieHUs. ToyHBbIE peIHIeHUs. AJITOPUTMBI
pemenusd. IIporpammupoBanue U mporpaMMHoe oOecriedeHue sl pemieHus 3aaad. [Iposenenue
KOMITBIOTEPHBIX pacyeToB M uX aHanu3. IlnanumpoBanue pacueroB. OOpaboTka pe3yabTaToOB
pacyeToB. YTOYHEHME BBIYMCIMTEIBHBIX MoOAeNeld. MaTemaTudeckoe MOJECIMPOBAHME B 3ajadax
MeXaHUuKu JedopmupyeMoro TBepaoro Tena.llpeacraBieHue TBepIOro Tena CIUIOLIHON cpeaoil.
[pyrue ynpomaronme TUnoTessl U JonymeHus. Ynpyroe teno. Ilnactuueckoe teno. BHyrpennue
CHJIBI, HaIpspKeHHs, aedopmanuu, nepeMerieHus. HanpsikeHHO-Ie(pOPMHPOBAHHOE COCTOSHUE
TBepaoro tena. TeHsop nedopmanuii, TEH30p HANpsSKEHWH M TJIaBHblE HamnpsbkeHus. 3akoH ['yka,
KaK YpPaBHEHHME COCTOSHHUS. YPAaBHEHHUs CTaTMYECKOIO PAaBHOBECUS U YpPaBHEHUS PaBHOBECUS B
JIBUKEHUH. YPaBHEHHS COBMECTHOCTH JedopMmanuil. BblpakeHue M3MEHEHHs] SHEPrUu.
@opMyIMpOBKa U PELICHUE 33/1a4 CTATUKU U JUHAMHUKHU TBEPIOTO Tela. JByMEpHbIE U OHOMEPHBIE
3aa4yu Teopun ynpyroctu. IlocTpoeHne mMareMaTHyecKMX MOJENEH M PELICHHE 3a1a4 MEXaHUKH
KUAKOCTEN U ra3oB. MeanbHas Hec)knMaeMmasi KUIKOCTb. Bsskas xuakocTs. COBEpIIEHHBIN Tras.
[TocranoBka 3amay. YpaBHeHue Ounepa Ui JBW)KEHUS WACATBHOM JKUJKOCTH. 3ajadyu
TUAPOCTATUKU. JIBM)KEHHE HAEaIbHOW KUAKOCTU M JIBUKEHHE BSI3KOM JKMIKOCTH. YpaBHEHHE
HaBbe-Ctokca. BomHbl B JKHIKOCTH M rase.3aadd O ITOMCKE ONTUMAJIbHOIO PEIIEHHUS U HX
MaTeMaTu4ecKoe MojaenupoBanue.Mneu, npuBiekaeMble K IOCTPOCHUIO MaTEMAaTUYECKUX MOJENIEH
3aja4 onTuMM3anuu. Bapuannonusie 3agaun. [locTaHOBKa M pelieHHe 3aJaud 0 OpaxUCTOXpPOHE.
IIpocreiimre 3a1ayu MOMCKA ONTHUMAJIBHOIO PEIICHHMS M UX PELICHHE MaTEMaTUYECKUM ITyTEM.
3amauu 0 HAMJY4YIIMX pa3Mepax KOHCEPBHOM OaHKM. DKOHOMMYECKHE 3a/ladyll B CTPOUTENIbCTBE.
MaremaTiueckoe MporpamMmupoBaHue. MopaenupoBaHue (yHKIMEH IeId W HEepaBEeHCTBAMHU
OTpAaHUYECHUU.



Cneyuanvhule pazoenvt gvlcuiel MamemamuKku

DyHKIUS KOMIUIEKCHOU TiepemenHoi. [[uddepennrpoBanne GyHKIMH KOMIUIEKCHOW MTepEMEHHOM.
YcnoBust Komm-Pumana. Ananutudeckue (ynkiuu. HMHTerpupoBanHue (yHKIUNA KOMIUIEKCHOM
nepemeHHoil. WHrerpambHble Teopembl Komm.  MaTerpanpHas ¢opmymna Komm. Teopema
JInyBuins. @yHKIMOHABHBIE PsiIbI B KOMIUIEKCHON ob6nactu. Psaapr Teiinopa. Panasr Jlopana. Hymnu
U ocoOble TOUKM aHanUTU4YecKoW (yHKuuU. Bbruersl, ux BbluncieHus. OcHOBHas TeopeMa O
BblueTax. [lpuMeHeHHe BBHIYETOB I BBIYMCICHHA HHTErpanioB. KoHpopmHBIE 0TOOpaskeHUs.
OO0mue TeopeMbl TEOpUHM KOH(POPMHBIX OTOOpaKeHMM (Teopema PuMaHa, MPUHIUI CUMMETPUH).
KoudopmHbIE 0TOOpaxeHHs, OCYIIECTBIsIEMbIC: JIMHCWHON (yHKIMEH, IpOOHO-TUHEHHOMH,
CTENEeHHON  (YHKIUEH, MoKa3aTeJIbHOW  (yHKIHMEH,  JorapuMHUUECKOM byHKIHUEH,
Tpuronomerpuyeckor ¢ynkuuend. uddepeHunanbupie ypaBHEHUS C YaCTHBIMH IPOU3BOJHBIMU.
Knaccudpukanus nuddepeHunanbHbIX ypaBHEHUN C YAaCTHBIMH MPOU3BOAHBIMU. Y PaBHEHUS
AUIMNTUYECKOr0 THIA. 3ajaya O CTAllMOHAPHOM pacHpelelIeHUH TeMIIepaTypbl. YpaBHEHHE
Jlannaca. Ypauenue Ilyaccona. 3amaum [upuxiie u Helimana. Pemenue 3agaun upuxne nis
Kpyra MeronoM ®ypwre. YpaBHeHHS NapaOoMYecKOro TUma. 3ajadya O pacHpelesieHUH Terja B
TeJe, MPUBOJALIAS K YPAaBHEHMIO TEIUIONPOBOJHOCTH. PemieHune kpaeBbix 3aaau meTonoM Dypee.
3anavya Kommu. Pemenue 3anaun Komm. YpaBHeHus runepOoinyeckoro tuna. 3ajauu o KojieOaHuu
TeJ, IPUBOJAILNE K BOJIHOBOMY ypaBHeHHI0. MeTon Dypbe peleHus KpaeBbix 3a1ad. 3agaya Komu
JUIsL BOJIHOBOIO ypaBHEHHs, MeToj xapakTtepuctuk ([amambGepa). [IpubnuxeHHbIE U YHCIEHHbBIE
METOJBl  PEIICHUS YpaBHEHMM MaTeMaTuueckoil ¢u3uku. MeTon KOHEUHBIX pPa3HOCTEH.
['enepanbHas COBOKYNHOCTh W BBIOOpKa. Bapmanmonnsni psna. [ucrorpamma, smMmmpuveckas
byHKIMS pacripeneieHus], BbIoopouHas cpenusis qucnepeus. CTaTUCTHYECKHUE OIEHKU MeHepalbHON
cpenHeit u nonu. [lorpemHocts oneHku. JloBeputenbHas BEpOSATHOCTb U JOBEPUTEIIbHBIN HHTEPBA.
Omnpenenenne Heobxoaumoro odwema BbiOOpku. [lonstTe o kputepusax coriacus. [IpoBepka
TUIIOTE3 O PABEHCTBE A0JEH M cpenHux. DyHKUMOHAIbHAs 3aBUCHUMOCTb U perpeccus. Kpusble
perpeccu, ux cpoicrsa. KoadduuneHt koppensunu, KoppelsiiiuOHHOE OTHOIIEHUE, UX CBOMCTBA U
oueHku. IlpuHnun MakcumanpHOro mpapaonogoOus. CraTUCTUYECKHE METOAbl 00paboTKU
AKCIIEPUMEHTAIIbHBIX JIaHHBIX.

OcHo6bl cmpoumenbHbIX HOPM (POCCUIICKUX U 3APYDEHCHBIX)

Texauueckoe perynupoBanue. OCHOBHBIC MPHUHIIUIBI 3aKOHOJATEIHCTBA O T'PAJOCTPOUTEITHHOMN
nesTenbHOCTH. be3omacHOCTh 3maHuMii U coopyxeHuil. Camoperynupyemble OpraHu3alid B
CTPOUTENIbHON 00mactu. OCHOBBI TOCYJAAPCTBEHHOW TIOJUTHKU B OOJIACTH OXPAaHBI OKpPYKAIOIICH
cpensl. [loBbimenue sHepreTrueckod 3¢ dekTuBHOCTH. OCHOBBI SKOHOMHUYECKHUX OTHOIICHUN B
chepe TerocHabxeHus. OCHOBBI 3apyO€kKHBIX HOPM B O0JIACTH MOJJCp>KaHUS MHUKPOKIMMATa
3/1aHUH.

Ilpuknaonsvie 60npocvl HAOEHCHOCMU CIPOUMETbHBIX KOHCMPYKYUTL

[Toka3zarenu ¥ CBOWCTBA, XapaKTEPU3YIOIINE HAJIE)KHOCTh CTPOUTENBHBIX KOHCTPYKIHA. COCTOSHUS,
XapaKTepU3YIOIME HAJAEKHOCTh CTPOMUTENbHBIX KOHCTPYKIMHA. COOBITHS, XapaKTepH3YIOLIHe
HA/IGKHOCTh  CTPOMTEIBHBIX  KOHCTPYKIMH. HopMmupoBaHMe HAJEKHOCTH  CTPOUTEIHHBIX
KOHCTPYKUMH. MeToIbl OIEHKHM M ONTHMM3ALUU HAJAEKHOCTH CTPOUTEIbHBIX KOHCTPYKIIMH.
CraTrueckue MOJENTH Hale)KHOCTH. 3aBHCHMOCTh HAJICKHOCTH OT PAaCHpeleNICHHH MPOYHOCTH |
HanpspKeHuu. [[uHaMu4yeckue MoJienu Hae)kHOCTH. [IpoekTHpoBaHue ¢ y4eTOM HaJEeKHOCTH.



Ilpogheccuonanvnulit yukn

OcHoe6bl nedazo2uku u aHopazocuKu

OcHoBHbIE poiiu 00pazoBaHus: cepa 00pa30BATEIBHBIX YCIYT IS peaTn3alii KU3HESHHBIX Ieeh
YeJoBeKa C Y4eTOM OOILIECTBEHHBIX YCJIOBUM M 3anady. OCHOBHblE (DYHKIMM 0OOpa3oBaHMUS:
JUYHOCTHO - pa3BHUBAOIlas, COLIMAJIbHAS, OSKOHOMMYECKAas, HayyHO-TeopeTudeckas. Buubl
00pa30BaHus B COBPEMEHHYIO 3M0XY: (POpMalIbHOE, BHEIIHE - (hopMallbHOE, He(hOpMAIIbHOE; OUYHOE,
JUCTAaHLIMOHHOE (3a04YHOE); MHCTUTYLMOHAJIbHOE, TIPYNIOBOE, HHAMBHUIYyalbHOE; "3aKpblToE",
cBoOomHoe ("oTkpbiToe"). CoONMAIBPHO-IKOHOMUYECKHE, HAyYHO-TCOPETUYCCKUE, JIMYHOCTHBIC
OPEANOCHUIKM CO3/IaHUSl KOHIICTIMU HeNpepbIBHOrO oOpasoBanusi. Ilemarornka kak Hayka |
IpaKkTUKa. AHJIparoruka Kak Hayka M IpakThka.OOpa3zoBaTeibHble MapaJurMbl: KIacCHYecKas U
HoBas. Konnenmmu obpazoBanus. Teopun yuenust u ooydeHus. OO0bACHUTEIHHO-UILTIOCTPATHBHBIHN
TUn 0oOyueHus. buxeBnopanbHO - TexHoJIOTMYecKkoe HampasieHue. IIpobiemHoe oOyueHwue.
3anaunbiii moaxon. KontekcTHoe oOy4yeHue: Te€Opus U TEXHOJIOTHH. JINYHOCTHO-OPHEHTHPOBAHHOE
oOpa3oBanue. HoBble MHpOpPMALMOHHBIE TEXHOJOIMM: KOMIbIOTEpHOE 00ydeHue.CoBpeMeHHbIE
TEHJCHIMU B 00pa3oBaHMU. KOMNETEHTHOCTHBIH MOAXO0J. AHAparormueckuid moaxoj. B3pocibiii
Kak cyObekT yuyeOHoro mpouecca. Monens nukiaa obydenus Jl. Konba. Ctunu gedarenbHOCTH U
00yueHusa.CTpyKkTypa IeJaroruyeckoro mnpouecca. lLlenmm Kkak KOMIOHEHT I€1aroru4eckoro
npornecca. Conepxanue oOpasoBanusi CriocoObl MOCTPOEHHs Y4eOHOTro Marepuaia: JIMHEHHBIH,
KOHIICHTPUYECKHI, CIHpaNbHBIA, cMemranHeiid. OpraHu3zannonHeie (opMmbl 00yueHHs. MeTOabI
(crtocoObr) 00yueHust U KOHTpOss. CrnocoObl: 00BSCHUTENbHO-WIIIIOCTPATUBHBIN, MPOOJIEMHO-
MOVUCKOBBIA, MMHUTAIIMOHHO-POJICBOW, pe(IIeKCUBHBIA. METONBI: CIOBECHBIC, HArjsiHbIC. Bumbl
KOHTPOJIS: 110 KOHEUHOMY IPOAYKTY, TEKYILUH (IIOLIaroBblii), MPOTHO3UPYIOLINH (Onepexaronuii).
AxtuBHBIE MeTOaBI 00yueHus. CpeacrtBa oOyueHUs M KOHTpos. Llenemnonaranue B OesITEILHOCTH
npenojaBatens.  TeXHOJIOTMHM  NPOEKTUPOBAHUS  JUAIOTMYECKOH  (OpPMBI  OpraHu3aliu
CEMHMHAPCKOTO M TMPAKTUIECKOro 3aHsATHs. [IpoexTupoBanne u paboTa ¢ y4eOHBIMH CUTYAIHSIMU.
Keiic-rexHonoruu B npodeccuoHanbHOM 00pa30BaHUU. TEXHUKHM HHTEHCUBHOIO OOYy4YEeHUS H
opranuzaiuu peduiekcud. TeXHUKHM BOBJIEYEHHS CTYACHTOB B Yy4eOHBIM mporecc. TexHuka
NPOBEIEHUS TPYNIOBBIX 3aHATHHA. MrpoBele mpuembl B 00ydeHHMH. TeXHOJIOTMU OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl CTyJIEeHTOB. TexXHOJOrMM B JAUCTAaHIMOHHBIX (opmax o00ydeHHUs.
ConmanbHO-TICUXOJIOTHYecKass KOMIIETEHTHOCTh NpenojaBareis. TeXHUKH MpodhecCHOHATIBbHOTO
cinymanus. Yoexnatomue TexHonoruu. CrpaTeruum M TaKTUKU 3((EKTHUBHOIO MEAarorunyeckoro
oOmieHus. TexHOIOruM pa3BUTHsI HABBIKOB CaMOIIPE3EHTAIMK Ne/larora.

Jenoeoit unocmpanuwlii A3v1K

Pa3Butne nexcuuecknx HaBBHIKOB (00BEM JIEKCHYECKUX HaBHIKOB Ha meHee 4000 enuHMI], U3 HUX
2000 mpoaykTtuBHO .PaboTa B CHHOHMMamMH M aHTOHHMMaMH ,CJIOBAMHU BTOPHYHOM HOMUHAITUH.
XapakTtep JIEKCHYEeCKOTO MaTepuaia - y3KoclelnraibHas ,podeccHonanbHas U HaydHas JICKCUKa, B
TOM yucie (GOpM M KOHCTPYKIUH, XapaKTePHBIX AJIsi KOHKPETHOTO TOBSI3bIKA U SI3bIKA JEIOBOTO
001IeHNs. pa3BUTHE TPAMMATHUECKIX HABBIKOB PACIIO3HABAHUS (POPM M KOHCTPYKITUH, XapaKTEPHBIX
JUIST KOHKPETHOTO TOBSI3bIKA U SI3bIKA JIEJIOBOTO OOIIEHUS.PA3BUTHE T'PAMMATHYECKUX HABBIKOB
WCIIOJIb30BAaHUS B PEYM TPAaMMATHYECKUX (POPM W KOHCTPYKIIMM, XapaKTEPHBIX IJIsi YCTHBIX
COOOIIEHU TI0 CTPOUTENBHOH crieruanbHOCTH. [Torck 1 00paboTka OpUTHHATBHON JTUTEPATYPHI IO
IIUPOKOM CIENUATFHOCTH M Y3KOM crnenuanu3anuu (B TOM YHCIIE MO MapKeTuHry). Paborta c
TEKCTaMU Pa3HbIX (PYHKIMOHATBHBIX >XKaHPOB U cTwieid. OOMeH uH(boOpManueid B MPOBEICHUH
MOBCEHEBHBIX KOHTAKTOB HAyYHOH JEATEIBLHOCTH COTPYAHHYECTBA (POJEBBIE CHUTYyallH M
CUTYallMOHHBIA aHanmu3, mojemMuka) PaboTta ¢ cuTyanusMu, UMUTHPYIOIINME peaibHble B chepe
npodeccuoHanbHOM U Je0BOM KoMMyHUKauuu. [Ipuem 3apyOeXHBIX CHEIUaTMCTOB , OOMEH
uH(popMaIiel TOBCETHEBHOTO U MPO(GECCHOHATBLHOTO XapaKkTepa , AeI0BOe 00IIeHUE IO TenedoHy,
JTIOKyMEHTOBeZIcHHE. TpynoyCcTpOHCTBO HamucaHue pe3loMe MOuCK paborel. Hammcanume scce,



TE3HUCOB, HOKJIAA0B, OT3bIBOB, PELEH3UM, CTaTEeu, AQHHOTAllMM, 3afBOK Ha Yy4acTue B
KoH(epeHImsIX/ceMruHapax/KoHrpeccax 3a pyoexxoMm. [lenoBas mepenucka. Ilouck emoBBIX
NapTHEPOB, ONMHMCAHNE KOHKPETHBIX MPEI0KEHUH jKano0bl/ peKiIaMaIiium).

Hngpopmayuonnvie mexnonozuu 6 cmpoumenvcmee

HMHpopmannoHHbIE PEBOIIOLUH B UICTOPUU Pa3BUTUs dyenoBedyecTBa. HPOpMaLMOHHBIN MOTeHIna
obmectBa. MHpopmarmonnsie pecypcsl u ycinyru. IlpaBoBoe peryianpoBanrue Ha HHPOPMALMOHHOM
poiHke. MHdopMmanus, nannele, coobmmenus. Kinaccuduxauusa nuapopmannu. CrucreMsl KOJAUPOBAHUS
uHpopmauuu. Mepsl uHpopmanuu. DPopmynsl Illennona u Xaptau. Apudmerndeckue u
JIOTMYECKUE OCHOBBI BBIYMCIUTEIbHBIX MaIMH. CUCTEMBI CUMCIICHUS], TIpe/ICTaBlIeHue UH(OopMauu
B MaMATH KOMIIbIOTepa. Buapsl mHPpOpMamoHHBIX TexHonoruil. OOpaboTka JaHHBIX. YTpaBJICHHUE.
HNHpopMallnOHHbIE CHCTEMbl OPraHU3allMOHHOTO YIpaBJIEHUS B CTpouTesbcTBE. (OCHOBHBIE
¢ynkumm  w  ypoBHM ympasneHus. [lomnepxkka mnpuHsATHS —pemeHuid.  Knaccudukanums
uHpopMannoHHbIX cucteM. [loncucremsl nHpopMaMOHHBIX cucTeM. TpeboBaHus K 0a3aM JTaHHBIX.
[Mpunne! moctpoeHus: 6a3 MaHHBIX. MHOTOYpOBHEBasi CTPYKTypa 0a3 maHHbIX. OcOOEHHOCTH U
npuMepbl 0a3 JaHHBIX B CTPOMUTENBHOM oTpaciu. PU3MUecKue METObl peau3aliy JIOTHYECKOH
CTPYKTYpbl 0a3bl JaHHBIX W YCKOpPEHHs MOWCKa. VHBepTHpoBaHHBIC (ailibl. XemupoBaHHE.
QITOPUTMBI XeHIMpoBaHUs. J[BomuHble nepeBbsi. AcconuartuBHas namsaTb. OOpabOTKa CIUCKOB.
Bupryaneneiii Merox aoctyna. CyuniecTByrolue JOTHYECKHE MOJENU JaHHbIX. Mepapxuueckas
Mozenb JaHHbIX. CeTeBas M pessIIMOHHAs MOJENM JaHHbIX. CTPYKTypbl JaHHBIX, IPEICTABICHHUE
CBsI3eH, MomuuKamus cxeM 0a3bl JaHHBIX, SI3BIK 3arpocoB. [Ipumepsr 6a3 manHbIX.Co3nanue 0a3sl
JNaHHbIX, pabora c Tabmuuamu. IlpocmoTp, mouck u BblOOpka 3ammced. Popmbl, padora ¢
3aIpocaMH, Co3JaHusl OT4Y€TOB, noctyn K MurtepHery.Bunbl 3Hanmii. MHxkenepus 3HaHuid. basa
3HaHuil. UYto Takoe skcmepTHas cucrema? OOoOLIeHHas cxema 3KCIepTHOM cucremsl. [loHsTne
obonouku. Kinaccudukanus >KCHepTHBIX CUCTeM. MHCTpyMEHTalbHbBIE CPENCTBa IS Pa3padOTKU
HKCHEPTHBIX cucTeM. Merononoruss U stambl pa3pabotku. Cranuu cymectBoBaHus. O000uKH
AKCIEPTHBIX cucteM. Poib M cpeacTBa omepalMoOHHBIX cucteM B pabote B Internet. Cucrema
aapecoB cetu MutepHer. [lomeHHas cuctema uMeH. IlouTtoBble anmpeca. DJIEKTpOHHas MOYTA.
®opmatsl AMeKTPOHHOU 1ouThl. COBOKYIHOCTbH NMpoTOK0I0B MHTEepHeT. [1ob30BaTenbCKue areHThl.
[ToutoBas mporpamma OutlookExpress. bpaysepsl. Web — cepsepsl. IIpoTokosbl oOMeHa TaHHBIMH.
YHuBepcanbHas anpecanus pecypcon. [Ipencrasnenne noxkymentoB B HTML. HTML — penaktopsr.
Penakrop FrontPage. HTML — neckpunropsl. Co3nanne HTML — noxymenra. @opmatupoBanue u
COXpPAaHEHHE TEKCTa, THUIIEPTEKCTOBBIE CBA3M BHYTPH JOKYMEHTA M BHEIIHWE T'MIEPTEKCTOBBIC
ccbutku. M3o0paskenus, ¢popmsl, ctunn. Cpencta pacumpenuss HTML — texnonoruit. CTpykrypa
nokymentoB XML. IIporpammuoe oGecrnieuenue mist WorldWideWeb. IlporpamMmbl moarotoBku
nyonukanuii. Cucremsl noucka.OOmMe cBeleHUs O KOMIBIOTEPHbIX ceTsaXx. Mcropust pa3BuTHs
cereil. CereBble apXUTEKTypbhl. CHCTEMBI «TEpPMUHAT — XOCT» U «KJIHEHT» - «CEpBEP».
@yHKIMOHANbHBIE CTPYKTYpHL. Ilepenaya nanHbix B ceTsax. [IpoTokosbl. DTanioHHas MOJENb BHYTPH
— W MEXCETEeBOro B3auMojaeucTBus. ba3oBbie cereBblie Tomosoruu. OpraHu3anus MEXCETEBOIO
B3auMozeiicTBus. Anpecanuss B cersax. CereBble Macku. Mapumpyrtusanus B cerax. Kanamsl
TenekoMMyHukanuid. KaGenbHble kaHaibl. ONTOBOJIOKOHHBIE JIMHWU. becnpoBOAHBIE KaHabI.
TexHonoruu rino0anbHeIX ceTeil. TepMUHaNIbI U TEIEKOMMYHHKAIIMOHHBIE porpaMMbl. TexHomoruu
JOKaJbHBIX ceTei. KaHambl mepenaun AJaHHBIX U KOMMYHUKAIIMOHHOE 000pY/AI0BaHUE B JIOKAIbHBIX
cerax. Opranuzanus cereBol paborel. IlporpaMmHOe obOecriedeHHne JIOKAJbHBIX — CETeH.
AIMUHUCTpUpOBaHUE ceTell W MHpopManroHHas Oe3omacHOCTb. CeTeBOW aJIMUHUCTPATOpP, LEIH
aaMuHuCTpupoBanusa. Mudpopmannonnas Oe3onacHocTb. [laponu. CpenctBa 3amuTsl JaHHBIX B
OTIEpPAI[MOHHBIX CHCTEMaX. YUeTHbIE 3alMCH U NpaBa J0CTYIa B ONEpallMOHHBIX cucTeMax Windows
u Unix. Cpencrsa yrpaBiieHUs! MOJUTHKON 3aIIUThl. MIHCTpyMEHTalbHBIE CpeAcTBa OOecreyeHus
O0e3zonacHocTH. bpanamayspel. beszomacuHbie o6onoukn. AnTuUBHpYc Kacmepckoro. IIpumepsr



aIMUHUCTpUPOBaHUs. LIEHTp yIpaBlIeHUs CETBIO.

Mazucmepckan npozpamma «Peunvie u noozemmule 2uOPOMeEXHUUECKUE COOPYIHCEHUA)

Mexanuka meépoozo Oeghopmupyemozo mena

CBeneHus M3 TEH30PHOI'O aHalIM3a: TEH30pPHl B JEKAPTOBOM Oa3uce, WHBApUAHTHL. TEH30pHI
HampspDKeHud W nedopmaruii. YpaBHEHHs PaBHOBECHS. YCJIOBHS COBMECTHOCTH Jedhopmariuii.
CBsi3b  MEXIy HaNpsHKEHHBIM U J1e(OPMHUPOBAHHBIM  COCTOSHUSMH.YTIPYTUH  MOTCHLIHAL.
HononuurensHas padora nedopmanuu. Dopmyna KactumbsHo. Ynpyruéi moTeHIHANT IS
auHenHoro marepuana. Teopema Kianmeiipona. Ilonmnas cucrema  ypaBHEHUN — TEOpUU
ynpyroctu.lIpsmast u obpatHas 3agaun Teopuu ynpyroctd. [Ipuaimun Cen-Benana. Bapuanuonnsie
METO/BI TEOpUH ynpyroctu. Bapuanuonnsie npunuunsl. [Ipunnun Jlarpanka, meron Purna, meton
by6noBa-I"anepkuna. IlocTaHoBKa 3amad MUHAMHYECKOW TEOPHH YIPYrocTH. BOJHBI B ympyrux
cpenax.Moxenu criowmwHeIX cped. OCHOBHBIE TOJOXKEHUS TEOPUM INPOYHOCTH U MEXAHUKH
paspyuieHus. Ympyras W Ijactuueckas aedopMalvu; JUCIOKALMU; YIPYTOCTh, IUIACTUYHOCTH,
MOJI3Yy4€eCTh, BA3KOYINpPYrocTtb. Teopun mNpoyHOCTH. XPYNKOE U IJIACTHUECKOE pPa3pPYILICHUE;
paspyllieHue Ipu non3ydectu.Peonornueckne Mojenu.MaTeMaTHYECKUEe MOJEIH IOJI3Y4YECTH;
KPUBBIE MOJI3yYECTH; KUHETUUYECKHE YPABHEHUS MTOI3YUECTH; peIaKcaus HallpsHKeHUH; 0JI3y4ecTb
IIpU OJHOMEPHOM M CJIOKHOM HAIPSIKEHHOM COCTOSHUM.TE€OpHUM KOHTAKTHOTO B3aMMOJICHCTBUS
yrnpyrux Teil. Monens BuHkiepa B KOHTakTHBIX 3amadax. HemmHeiHble mpoOiieMbl KOHTAKTHOTO
B3auMojieicTBusl. HopManbHBIII KOHTAKT HEYNPYruxX Tel : OCHOBHbIE ypaBHeHHs. KoOHTakTHOE
B3aMMOJIEICTBHE T MPU CKOJIbKeHUH. Teopus MpeieIbHOro COCTOSHUS U MaTEMAaTUYECKUE MOJIENH
MEXaHUKH paspyuieHus. Teopus aedexkToB cTpoeHus MarepuanoB. CHIIBI CONPOTHBICHUS
packpbITuiO0 TpeuiuHsl. [lnactuueckoe cocrtosiHue BOJIW3M TpemMHbL; Teopus MIACTUYHOCTU H
MOJI3Yy4eCTU. DKCHEpUMEHTaIbHbIE U (u3nueckue (PakThl pa3BUTUSA HEYNPYTux Aeopmanuii B
MeTajljIax U TBEpAbIX cruiaBax. OCHOBHbIE TEOPETUUYECKHE COOTHOIIECHUS MEXY HANPSIKEHUSIMU U
nepopManusAsMU 32 TpeleNlaMd  yIPYrocTH. Marematndeckue TEOpUM  IUIACTUYHOCTH,
BA3KOYIIPYIOCTH, IMOJI3yYeCTH U JUIMTENbHOM mpouHocTH.lluknnueckoe nepopmMupoBaHue Hu
npucnocoOisieMocTb. Teopusi HAaKOIUIEHUS paccesHHOro paspyueHus.Hennneiinsle npo0Giiembl
MEXaHUKH TBEpJOTo AedopMupoBaHHoro tena. Kiaccudukanus HETWHEHWHBIX 3aaad. Y CIOBHS
Hayasa IUIACTUYHOCTH M TeKydecTH. OOIIre MeTo/bl pelleHns] HeTMHEHHBIX 3a/1a4: METO/| I1aroB
[0 MapaMeTpy Harpy>XeHus, METOJ] IEPEMEHHBIX MapaMeTpoB ynpyroctu.O0mume noHsITUsS TeOpUn
kosiebannii. CBOOO/HBIE M BBIHYXJEHHBbIE KoJeOaHMs, UX ydyacTHe B KoJeOaTelbHOM IpoLecce.
VYcraHoBUBIIMECS U HEyCTaHOBUBIIHECS KojeOaHus. Pe3onanc. ABrokonebanus. JluHeilHble u
HenuHelHble  koneOanus.KoneGaHust JMHEMHBIX CHUCTEM C OAHOM  CTENeHbIO CBOOOJBI.
BoiHyKI€HHBIE YyCTaHOBUBIINECS KOJIEOAHHSI OJJHOMACCOBBIX CHCTEM C YYETOM CHJI CONTPOTUBIICHHUSL.
Junamuueckoe ypaBHeHue.Teopusi koneGaHUH JTUHEWHBIX CUCTEM C KOHEYHBIM YHCIIOM CTEIeHei
cBobozabl; CucremMa auHamuueckux ypaBHeHU. CoOcTBeHHblE (QOpMBI U YacTOThl. MeTo/sl
olpesieNieHusl COOCTBEHHBIX 4YacToT. Pe3oHaHCHble pexumbl KojeOaHuil. Jlemnduponanue
KoJieOaHuii, ero pojb B KoJieOaTeIbHOM mpoliecce.BBeieHre B TEOpHI0 HENMHEHHBIX KOJieOaHUMH
CHCTEM C KOHEYHBIM YHCIIOM CTeNeHel cB0OObl. UnCIeHHbIe METO bl UCCIEI0BaHHUS HETMHEHHBIX
koneOanuit.Meron koHeunbix oiemMeHToB (MKD) u ero mnpuMeHeHHEe K CTaTHYECKHUM H
JUHAMUYECKUM 33a7adaM MexaHuKu.llocTpoeHne KOHEUHO-3JIeMEHTHBIX cXeM B (GopMme MeTojaa
nepemenieHnii. OcHoBHbIe cooTHOmEeHns MKD, nmocTtpoenne MaTpuIl] )KeCTKOCTH. THITBI KOHEYHBIX
3JIEMEHTOB.MeTO/Ibl pelieHns OONBIINX CHCTEM aIredpandyecKux ypaBHEeHHH, TopoxaeHHbIX MKO.
[IpumMeHeHHe MeTo/a KOHEYHBIX JJIEMEHTOB K PEIIEHUIO0 33Jad YINPYTOCTH M IUIACTUYHOCTH.
[Toctpoenue buznyeckux u MaTEMaTHYECKUX MOJIETEH. 3anaHue TPaHUYHBIX
ycinoBuil.OCOOEHHOCTH TPHUMEHEHUST METOJa KOHEUHBIX OJJIEMEHTOB M METO/a TI'PaHUYHBIX
AJIEMEHTOB B 33jJjauax ¢ (pu3nyecKol HEIMHEHHOCThI0. DHEPreTHUECKUE TEOPEMBI U HIKCTpEMalIbHbIE
MIPUHIUIIBIL.



Onpenenenre coOCTBEHHBIX 4acToT M (GopMm konebanuil koHcTpykiuit MKD. Ilpumensemsie
MeToabl.0030p mporpaMMHBIX KoMIUIiekcoB MKD.IloHaTHE O APYrHX YHCIEHHBIX METOJax
MEXAHUKH (FPaHUYHBIX 3JIEMEHTOB, CYIIEP3JIEMEHTOB).

IInanuposanue ’3kcnepumenma u ONMUMU3AUUA

OKCIIEpUMEHT KaK METOJ MO3HaHUA. B3auMOCBs3b Teopuu U sKcrepuMenTa.Moens 3KCepuMeHTa,
daxTops! n oTkauku.Yucna @uOOHAYYM U MX WCIOJIH30BAHME NMPU TUIAHUPOBAHUH SKCIIEPUMEHTA.
Jlatunckuii kBazgpar. Meron mianupoBanus bokca-Ywicona.Bunbl mMoaenupoBaHus: HArjsIHOE,
CHUMBOJIMYECKOE, MAaTEMAaTHYECKOE, aHAJIOr0Boe, (pu3nvecKoe, HaTypHOe.MoAeIbHBIE UCCIIETOBAHUS
B TUAPOTEXHUKE: TUApABIMYECKHE, (QUIbTPALMOHHBIE, IPOYHOCTHBIE CTATHYECKUE U
JUHAMUYECKHE; UX OCOOEHHOCTU.OCHOBHBIC TMOJIOKEHUSI TEOpPUU pa3MepHocTeil. OCHOBHBIE U
IPOM3BOJIHBIE PAa3MEPHOCTH (pU3NYECKUX BeauuuH. be3pasMepHble (pu3nueckue BeauuuHbl. BeiBoa
dbopMyI Ha OCHOBE aHanm3a pazmepHoctei (Mmeton Penes, bykunrema, Unicena u ap.). Tpu TeopeMbl
nonobus, m - teopema.l'eomerpuueckoe, KHHEMAaTHYeCKOe U JUHaMudeckoe mopobue. Kpurepun
nogobus. 3akoH monodusst Herorona. Wuamkarop momodbus. IlpaBunma monenupoBanus.BeiBox
KPUTEPHEB rMIpoAuHaMudeckoro noxoodus (Perinonsaca, ®pyna, Ctpyxans, Diinepa) U3 ypaBHEHUs
HaBbe — Crokca. Ilpusnaku nonoOHbIX siBaeHuil.[logobue npu ucciaenoBaHUU yCTaHOBHMBILETOCS
(TaMMHapHOrOo M TYpOYJEHTHOr0) TEYEHHs, IPH HUCCIEJAOBAaHUM TEUCHHUs] Yepe3 MECTHBIe
CONPOTUBIICHUS, NPU MCCICAOBAHUM TEYEHHUsS 4YEpe3 BOJOCIMBBL, IPU  HUCCIEIOBAHUU
ruzpaBaudeckux TypOuH. IlonoOue mpu ucciaenoBaHUM HEYCTaHOBMBILIETOCS IBMIKEHHUS MOTOKOB.
AbspoauHamuueckoe MozenupoBaHue.l uapaBiuyeckue ycTaHOBKH, Mojaenu U npudopsl. Kpurepuu
noao0usl Ipu MOJCIMPOBAHUM 3a/lady CTATHMKU M JAWHAMHKH TUAPOcOoOopyxeHui. JlaboparopHbie
YCTaHOBKH, MOJIENH U TpuOOps1.Onpeienenne sMnmpudeckux (Gopmy mpu 00paboTKe pe3ylibTaToB
JKCIIEPUMEHTOB. Meton HAaUMEHBIINX KBaJIpaToB. AHanu3 MIOTPEIIHOCTEN
u3MepeHuil.PerpeccuBHbIl, IHCHEPCHOHHBIA M KOPPEJSIMOHHBIM  AHAINW3  pe3yJbTaTOB
DKCIEPUMEHTA. OKCIEPTHBI METOJA, METOJ aHanu3a uepapxuil.llenn u 3amaum onTHUMH3aIUH.
OnTtumanbHas KOHCTpyKuus, e€ cBoictBa. Ilonsartus ¢Qaxkrtopa, OTKIMKA, OrpaHUYEHHUS,
coryiacoBanHoro ontumyma.llpumenenne GpakTopHOro aHaau3a K ONTUMHU3ALUN THIPOTEXHUUECKUX
coopyxeHuil. JlelicTByromue pakropsl U ux cBoiicrea. Hopmuposanue ¢pakropos.Meton 1poOGHOTrO
dakTOopHOrO sKcrepuMeHTa. BpiOop IulaHa BapuaHTOB pacueTa. KBa3WJIMHEHHBI MOJMHOM
(ueneBoit ¢GyHKIMU - GYHKIMUA orpaHudeHus). [locTpoeHHe MaTpHUIlbl PACUETHBIX BapHAHTOB
KoHCTpyKuuu. Koaddunuentsl nomHodakropHoro monuHoMa (uenaeBod (GyHKIMHM U (YHKLIUU
OorpaHHueHus1). AJIEKBaTHOCTb MOJIMHOMOB. OrpannyeHue Ha JpoOoHocTh peruk.Iloctpoenre mnana
BapMaHTOB pPACUETOB MNP HAIWMYMM KBAJpaTHUUHBIX 4ICHOB B mnosuHoMme. IIposepka
anexBaTHocTu. IIpuHIMn cornmacoBaHHoro ontuMmyma - npuHuun Ilapero. CeepTka QyHKuMiA
orpaHu4eHuil ¢ nomourpto pyHkuuu Xapunrrona. lltpadusie pynkimn. Metos NoOKOOpAMHATHOTO
CIycKa WJIH MpsAMOTo noucka.Beioop Meroaa onTuMmu3anuu. AHaIU3 NOJy4YE€HHBIX PELICHHH.

Peunvie zuopoysnvl u cudpomexHuyeckue coopyyiceHus

KommuiekcHbie ruapoysnel. Knaccudukaius ruapoy3oB MO Hamopy W HasHaueHuio. CocraB
TUAPOY3JI0B KOMIUIEKCHOTO Has3HaueHMs. OCHOBHBIE W CHELUalbHblE coopyxkeHus.[IpuHIumb
KOMITOHOBKH KOMIUIEKCHBIX THAPOY3JIOB. BiusHUE cXeMbl MPOMycKa CTPOUTEIBHBIX PAacXOJ0B Ha
KOMITOHOBKY THJAPOY3JIOB. KoMmionoska HH3KO- U CPECAHCHAIIOPHBIX TUAPOY3JI0B KOMIIJICKCHOTI'O
HazHayeHus. KOMIIOHOBKa BBICOKOHAMOPHBIX THAPOY3TIOB.I'pyHTOBBIE TUIOTHHBI. 3eMIISHBIC
I1oTHHBIHAaMEBIBHEIE 3€MIISTHBIE IIJIOTUHBI, UX 0COOEHHOCTH. MeTOJIBI HaMbIBa. HpOFHOS pacKiIaaKku
dpakiuii HaMBIBAEMOTO TPyHTa MO MPOQIIIIO TUIOTHUHBL JIOCTOMHCTBA M HEIOCTATKU HAMbIBA U
HAMBIBHBIX IIJIOTHUH. ﬂpeHamH n O6paTHI)Ie (i)I/IJ'II)TpBI.KaMeHHO-BCMJ'ISIHBIC IIJIOTUHBI.
[TpeumyIiecTBa M HEJOCTATKH KaMEHHO-3E€MIISIHBIX IUIOTHH. BBIOOp TONIIMHBI M HaKJIOHA SJIpa,
onpenenstomue (akropel. [lorstue 06 apounom r¢hdexre u ruapaBardeckoM paspsiBe.llopoBoe



JaBJICHUE B Spax M dKpaHax IUIOTUH. MeTonbl onpeneseHns nopoBoro aasieHus. Konconuaanus
rpyHTOB.CIOCOOB! MOBBIIMIEHUS! YCTOWYMBOCTH OTKOCOB IUIOTHHBI, B T.4. IPOTUB CEHCMMUYECKOIO
BO3JICHCTBUA. YCTOMYMBOCTH JKpaHa Ha OIOJ3aHME 10 OTKOCY.KaMeHHBbIE  IUIOTHHBI.
[IpeumyiiecTBa M HENOCTATKM KAaMEHHBIX IUIOTUH. Marepuansl M KOHCTPYKLIIMHM HEIPYHTOBBIX
IPOTHBO(MMIBTPALIMOHHBIX 3JIEMEHTOB (9KpaHbl, nuadparmel). VX mpenmyiiecTBa, HEAOCTATKA U
obmacte npuMeHeHus.Bompocel  mpoekTupoBaHHs — pyHTOBBIX  IuioTHHIIpornos  ¢wusuko-
MEXaHUYECKUX CBOWCTB TPYHTOB Teja IUIOTHHBI.3EpPHOBON COCTAaB NEPEXOAHBIX 30H M (DUIBTPOB.
[TonGop 3epHOBOrO cocraBa U3 YCIOBHsS OTCYTCTBUS Cy(hdo3uu, KOHTAaKTHOrO BBIIOpA U YCIOBUSA
KOJIbMaTanuu.MeToibl pacuéra YCTOHYMBOCTH OTKOCOB. YUET (HIBTPAMOHHBIX M CEHCMHUYECKUX
CHJI, IOPOBOTO J1aBieHus1.OcoOEHHOCTH KOHCTPYUPOBAHUS U IPOEKTUPOBAHUS TPYHTOBBIX IUNIOTHH B
CYPOBBIX KIIMMaTHYECKHX YCIOBHUAX. MeTOIbl 3aMOpayKUBaHMs Tela TIOTUH.OCOOEHHOCTH TUIOTHH,
BO3BOJMMBIX HAaIPaBICHHBIM B3pbIBOM. Pacu€r 3aps10B B3pbIBUATHIX BELICCTB. bETOHHBIE INIOTUHBI.
['paButanmonnsie MIOTHHBL. IlyTh ynemesnenuss (oOyerdeHusi) TpaBUTAIMOHHBIX IIOTHH.
OcCo0eHHOCTH KOHCTPYKLIMH IUIOTMHBI M3 YKaTaHHOro MaoneMeTHoro OeroHa. KoHcrpykunum
IUIOTHHBI C PACIIMPEHHBIMU IBAMHU M IUIOTUH, 3aaHKEPEHHBIX B CKaJIbHOE OCHOBAaHME. JJOCTOMHCTBA
U 00J1acTh MPUMEHEHHSI TPAaBUTALMOHHBIX TUIOTUH.KOoHTpdOopcHbIe moTuHbI. THUIIBI KOHTPHOPCHBIX
IUIOTUH (C MAacCHUBHBIM OIOJIOBKOM, C IIJIOCKMM HAIlOPHBIM NEPEKPbITUEM, MHOTOapOYHBbIE) U
o0nacTe UX nmpuMeHeHHs. VX koHCTpykuuu. Pacyer mpoyHOCTH M YCTOHYMBOCTH KOHTP(HOPCHBIX
wiotnH. OOmUI pacyeT MPOYHOCTH IUIOTUHBI. PacdeT mpoYHOCTH HAMOpPHBIX mepekpbeiTuii. [TyTn
yJelIeBICHUs KOHTP(HOPCHBIX IUIOTUH.ApOUYHBIE IUIOTHH. XapaKTepPUCTHKA U KiIacCUPUKAIMS
apOYHBIX IIOTHH. bilaronpusTHbIE yCIIOBUSA JUIsl CTPOUTENBCTBA apOYHBIX IUIOTUH. KOHCTpyKIuun
apOYHBIX IJIOTUH, HOPMBI TPOGUIIS, UX BIUCHIBAHHE B MECTHOCTb.

MeToibl CTaTUYECKMX PAcueTOB APOUHBIX IUIOTHUH (METO/bl HE3aBUCHUMBIX apoK, apOK-KOHCOJIEH,
TEOPUM YNPYrOCTH). YUeT IMOJATIMBOCTH OCHOBAHMS B pacyeTax apovHbIX IUIOTMH. AHalIM3 U
BO3MOXXHOCTH PETYJIUPOBAHHS XapaKTepa CTAaTUYECKOH pabOThl apOodHBIX IUIOTHH. [loHsATHE 00
apoOYHOM M KOHCOJIbHOW Harpy3kax.Pacuer ycToilumBOoCcTH O€peroBbIX HPUMBIKAHUNA apOYHBIX
w10TUH: TepMuyeckuil pexxuM OETOHHBIX IUIOTHHTEepMUYECKH pPEeXUM MAaCCHUBHBIX OETOHHBIX
IVIOTMH. Meponpusatuss 1no Ooppbe ¢ 3K30TEPMUUYECKUM pPa30rpeBOM OETOHHOM KIAAKH MU IO
YMEHBILIEHUIO TEMIIEpaTypHBIX HaNpsHDKEHUH. TepMudyeckuil pexxuM KOHTP(OPCHBIX IUIOTHH.
Terozanyra HamOpHBIX NEPEKPBITUM W MEPONPUATHS 10 YMEHBIIEHHIO TEMIIEPaTypHBIX
HamnpsbkeHui.Pacuer TeMIiepaTypHBIX HalpsDKEHMH B apoOdYHBIX IUIOTHHAx.BopomponyckHsle
coopykeHusiBonocOopocs! ruapoysnoBTpyOdarsie BoLOCOPOCHBIE COOPYKEHHsI B Telle TPYHTOBBIX
wioTuH. BogocnuBHeie rpyHTOBBIE MI0THHBL. beperossie BogocOpockl. Knaccugukanus 6eperopbix
BOJIOCOPOCOB M yCJHOBUSL MX IHpuMeHeHHs. OTKpbIThle OeperoBble BOJOCOPOCHI : OBICTPOTOKH,
nepenajsl U Ap. 3aKpbIThie (TYHHENbHbIE, IIaXTHbIE, BUXPEBbIE) U KOMOMHUPOBAHHBIE OEpEroBbIe
BostocOpockl. KoHCTpyKIMK BogocOpoCcoB, TpeOOBAaHUS K HUM, 33[Ja4ld U OCHOBBI ITPOEKTUPOBAHMSL.
BoponpuéMHUKN aBTOMaTHYeCKOro JIeHCTBUA.3aTBOPHBIE KaMepbl BojocOpocoB.["amenue sneprun
3a OeperoBelMH BojocOpocamu. THMBI KOHIIEBBIX Y4YacTKOB BOJOCOpPOCOB (YCTyI, KOHCOJb,
TpaMIUIMH, OOKOBOW cimB). Pacuér comnpsbkeHus ObedoB OTOpPOCOM CTpyH €  HOCKa
TpamiuinHa.Bono3abopeiHazHauenne Bom03ab0poB W 3a7auyd  UX NPOEKTUpOBaHHs. Buiel
OCCIUIOTUHHBIX  BOJI03a00pOB  (MIOBEPXHOCTHBIC, INMOPHBIC, KOBIIOBBIC). BHIBI TMIOTHHHBIX
B0s103a00poB. boprba ¢ Hanocamu. Bonmozabopsl B Tene miuotuHbl.KaHamel M coopyxeHus Ha
HuxKnaccudukanys kaHaioB 1o Ha3HaueHUI0. POPMBI U pa3Mephl MONEPEYHBIX CEUEHUN KaHAJIOB U
NOPUHIUIBI UX BbIOOpa. BRIOOp 1OMycTHMBIX CKOpOCTel BOABI B KaHale. [ uapaBindyeckuil pacyér
kKaHaya. TpaccupoBaHue KaHAJIOB, MX MPOAOJIbHBIN mpoduis.llorepu Boabl U3 KaHAIOB, 00phba C
HuMH. OOnuuoBku KaHaoB.COOpyKeHHMs Ha KaHalaX, MX Ha3zHaueHue. JIOTKH, akKBEIyKH,
CEJEenpPOBOBI u JINBHEBBIE JIOTKH, TPYOOIIPOBOIBL, JFOKEPBIL, CONpATAIONINE
coopy>keHUs. P100X03HCTBEHHBIE COOpPYKEHUS TUIbl  PHIOOXO3AUCTBEHHBIX COOPYKEHHM U HX
HazHaueHue. Hekoropsle cBeJeHMS O TEOpPUM JBMXKEHHA pblO.Buabl  peIOOIPOMYCKHBIX



COOPYXKEHHH, WX JOCTOMHCTBA, HEAOCTaTKU ©  0o0JacTb TNpHMEHEHus. Pa3MerieHue
PBIOOTIPOITYCKHBIX COOPYXEHHUI B cocTaBe T'Hpoysia.Buabl pplO0X0/I0B (JIOTKOBBIE, MPYIKOBBIE,
JeCTHUYHBIC). PHIOONONBEMHBIE COOPYKEHUS MEXaHHYECKOTO W THAPABIMYECKOTO JCHCTBUS.
[Ipommyck pbe1OBI uepe3 3maHus pyciioBbiXx ['DC m uwmo3bl.Pycrmoperynmupytonme coopyKeHHsI.
Metoabl perylupoBaHUs PEUHBIX pyces, MX 3a7adyd U BHUJbl. DOPMHUPOBAHUE PEUHBIX PYCEI.
PerynupoBaHue BepXoBbEB peK U MOTOKOB. METOABI PEryJIMPOBaHUS PYyCiia U OTIEIbHBIX YUaCTKOB
peku. 3amura 3eMJId OT 3arorvieHuss. KOHCTpYKIIMU U Matepuaibl PeryysiIUOHHBIX COOPYKEHUH.
beperoykpenurenbHble 0J€XK/ bl, KOHCTPYKLUN COOPYKEHHH, PEryIUPYIOMIUX 3PO3HIO.

Iloozemnvle cudpomexnuueckue coopyyiceHus

Tunsl 1 KOHCTPYKUMHU NOJ3EMHBIX TMAPOTEXHUYECKUX coopyxkeHHuil. IloazeMHble coopykeHus B
KOMIIOHOBKaxX TuApoy3ioB Ha3HaueHHe NOJ3EMHBIX COOPYKEHHMM B TPaXJAHCKOM U THUAPO-
TEXHUYECKOM CcTpouTenbcTBe. Kiaccupukanus MOA3EMHBIX THIPOTEXHHUYECKHX COOPYKEHHH IO
Ha3HAYCHHIO, YCIOBUAM paboTel U ap.[lpuHIHMNHManbHBIE cXeMbl KOMIOHOBKH Moa3eMHbIXx ['DC u
I'ADC.Knacc  moa3eMHBIX  cOOpyKeHMH.  MHXKEHEepHO-Te€OJIOTMUECKHEe  HW3BICKa-HUS U
MCCJIEI0BAHMA3a1aul U3YYEHHUSI T€0JOTMYECKOro CTPOEHHUs FOPHOIO MaccuBa. Buibl M3bICKaHUM.
WnxeHepHO-reoJornueckiue  ucciaenoBaHus. HamymactoBaHue W TPEUIMHOBATOCTH — MOPOA.
XapakTepHble BbI-Ballbl IOPOJ Npu mpoxoake. [laBinenue ropueix mopoj. MccnenoBanue Qpusnko-
MEXaHUYECKUX CBOMCTB FOPHBIX MOpoA. ['eoMexaHnuecKkre MOJIeNN CKaJIbHBIX Mopoa. HxkeHepHble
KJaccuukanuu MaccuBOB TOpHBIX mopoi. [Ipubmmwkénnsiii Mmeton M.M. IlpoTtoapskoHOBa Ist
OTpeneNieHus] BeIMYMHBl TropHOro nasieHus. Koadduument xpermoctu mnopon.llpomonbHbnii u
MOMEpPEYHbI  MpOoQMIM  TOA3EMHBIX  COOpyXeHHil.  @DOopMbl  MOMEPEYHBIX  CEUCHHI
THJIPOTEXHUYECKUX TYHHEJeH M YCIIOBHS MX NpuMeHeHus. ['abaputel u gopma MOI3eMHBIX Ma-
nmmHEbIX 3a510B [DC m ['ADC.Tpacca ruapoTexHHUECKUX TyHHenei. BbiOop mecTomonoxeHus
noazemMubIx 3a510B I'DOC u 'ADC.

Marepuansl Ui MOA3EMHBIX KOHCTPYKIMH. beToH u HaOpbI3rOeToH. 3amosHUTENnH A OeToHa.
JlaTekcHbIN M Ipyrue HU3KOMOJYJIbHbIe OeTOHBI. MeTain: apmaTypa; JUCTOBAas CTalb; MPOKAT JUIs
Kpenu. Marepuansl A pacTBOPOB U MOKPHITUNA.OOIIME CBEACHUS O KOHCTPYKIMSIX MOA3EMHBIX
TUIPOTEXHUYECKUX COOpPYKEHUNKOHCTPYKTUBHBIE 3JIEMEHTHl TYHHENEHW: MOpTanbl; BHE3Abl B
TYHHEJIb; a’pallMOHHBIE MEPONPUATHUS; PACTPYObl, CONpsHKEHUs, MPOOKH; aHTHUCEHcMUYecKHe
Mmeponpustus. HeobnuoBaHHble TYHHENN: I'€OJOTHYECKHE YCIIOBUS; TONorpaduyeckue YCIOBHUS;
yCIOBHS TPOU3BOACTBA PAOOT W IKCIUTyaTallMOHHBbIE YCiOBUS. OCHOBHBIE TOJOXKEHUS IO
MPOEKTUPOBaHUIO 00JeN0K TyHHened. [uapousonsnus TMOA3EMHBIX coopyxeHuil. JlpeHax
HNOJI3EMHBIX coopyXeHui. dunbTpannonHsie pacyérbl. OOAEIKN THAPOTEXHUUYECKUX TYHHeENeH u
maxTOO0nenKkn Oe3HANOpHBIX UM HANOPHBIX TUAPOTEXHUYECKUX TyHHened. OOxpenku u3
HaOpbI3roerona. OOAeNKM W3 MOHOJUTHOTO OeToHa U kene300ToHa. COOpHBIE 00MENKH.
KomOunupoBanubsie ob6nenku. Beibop tuma o6xenok. OO0aenku kKamepHBIX BbIpaboTok. OOmme
cefeHus. OOmenku w3 kene3o0eToHa W OObIUHBIX aHkepoB. OOmenka cBoma. OOnenka cTeH.
OO6nenku U3 HaOpbHI3rOETOHA M MpPEIBAPUTENLHO HANpsKEHHBIX aHKepoB. Beibop Tuma obnenok
KaMepHBIX BBIpaOOTOK. MccnenoBaHuss MTOA3EMHBIX COOPYXKEHUH. MojenbHble W HaTypHBIE
MCCJIETOBaHMSI HAIIPSDKEHHOTO COCTOSIHUSA, lehopMaliuii TOpHOTO MacCHBa U KOHCTPYKIUH MMO/I3EM-
HBIX COOpY)KEHHH. PacueTbl MoJ3eMHBIX TMIPOTEXHHUUECKUX COOPYXEHHH. YCaoBUs pabOTHI MOJI-
3eMHBIX coopyxeHud C(Cxemarn3anuss TOPHOrO MacchBa. DB3anmMonencTBne KOHCTPYK-IUH
MOJI3EMHBIX COOPYKEHHUI ¢ MacCUBOM IpyHTOB. Harpysku, Bo3neicTBus U ux couetanus. OCHOBBI
pacuera OO0AENOK THUIPOTEXHUYECKUX TYHHENEH IO NpPeesbHBIM COCTOSHUSIM. TeopeTnueckue
OCHOBBI CTaTMYECKHX pacyeToOB IOA3EMHBIX COOpYyKeHuiPacdeT NOM3EMHBIX COOPYKEHHH
METOJJaMU CTPOMTENbHON MeXaHUKH. PacyeT NOA3eMHBIX COOPYXEHUH MeToJaMH MEXaHUKU
TBepaoro aegopmupyemoro Ttena.llpuMeHeHne YMCIEHHBIX METOJIOB B pacueTax MOJA3E€MHBIX CO-
opyxeHuil. [IpuHIMOBI pacuera COOPYKEHHMIl B TPEHIMHOBATBIX MACCUBAX CKAaJbHBIX IOPOJ.



Pekomennanuun 1o BbIOOpPY MeTona pacyera.Pacuersl o0menok TyH-Hened U maxtPacders
OJIHOCJIOMHBIX MOHOJIUTHBIX OETOHHBIX U JKeJle300€OHHBIX 001enok. Pacuer cOoOpHBIX H
MHOTOCJIONHBIX KOMOMHHPOBAHHBIX 0071eN0K. PacueTsl 00/1e10K TyHHEIeH HeriTyOOoKOro 3ajeranus
u OJIM3KO pacroJIOKEHHBIX Apyr K npyry.Pacuer kamepHbix BbipaboToklIpumMeHeHHE TOYHBIX
peuieHuil Teopuu ynpyroctu. lIpumeHeHue dMCIIEeHHBIX METONOBBOIpOCH IIPOM3BOACTBA U
opraHuzany moa3eMHbIX pabotllpoxoaka TyHHenel TOpHBIMCIOCOOOMMETO/IBI PaCKPBITUS
ceueHust. MeToJ| CIJIONIHOTO 3a00s. YCTYNHBIM MeToJ. MeToapl MPOXOAKH TyHHEJeH B cialdbIx
rpyHtax. HoBoaBctpuiickuii meros. CrernuanbHble METOJbl MPOXOJKH TyHHENEH. BypoB3pbIBHBIE
pabotel. Pacyer mapamer-poB OypOB3pBIBHBIX pPa0OT MpH mpoxoake TyHHenei. Ilorpysouno-
TpaHcnopTHble paboThl. BenTwmsmus u Bomootnus.Kperuienune moazeMHbIX BbipaboTokOOIIHE
cBeneHus. Meramnueckas apouyHas Kpemb. AHKepHas Kpemb. HaOpbe3rOeToHHast —Kperb.
BosBeaenue obnenok tyHHe-neill[uToBoit 1 koMOaiiHOBBIN crocod mpoxoaku TyHHenerllluToBas
npoxonka. IIpoxomueckue xkomOaitnbl. [Ipoxonka BeI-pabOTOK HA TMOJTHOE CEYEHUE TYHHEIbHBIMH
MallMHAMU C UCTIOJHUTEIbHBIM opraHoM OypoBoro tumna (TBM). Crocob pa3paOoTKu CKalbHBIX
NOPOJI IPOXOAYECKUMHU MalllMHAMU U30MpaTENbHOrO AEMCTBHS HE HA MOJHOE CEYEHHE — 110 YacTsIM
BbIpaboTku (MU/]).CoopyxkeHre MOA3eMHBIX MAIIMHHBIX 3aJI0B U JPYIHMX KaMEpHBIX BbIpado-
TokIIpuHuMnbl pazpabotku kamep. CTpOUTENLCTBO KaMep B Kpen-Kux rpyHTax. CTpOUTEIbCTBO
KaMep B TpPYyHTaxX CpedHEHKpeno-cTu M MArkux.TexHonoruss Bo3BeneHus waxt.llmanupoBanue
MOA3eMHBIX paboTTeMIibl U CpoKU MOA3eMHBIX paboT. Bribop kommyecTBa 3a00eB. Kanenmapubie
IUTaHBI, IIMKJIOTPaMMBI U ceTeBble Tpaduku. CTaaun NpOSKTUPOBAHUS M COCTAB IMPOEKTA.

be3onacnocmsy zudpomexnuueckux coopysyicenuil

I'mapocoopyKeHns Kak CIOXKHbIE IPUPOAHO-TEXHUYECKUE CUCTEMBI; Ka4ECTBA TUAPOCOOPYKEHUM:
0e30I1aCHOCTb,  HaJA&KHOCTb,  aBapuilHasg  ONAcCHOCTb,  OE30TKAa3HOCTb,  JIOJTOBEYHOCTb,
PEMOHTONPUIOAHOCTD, KUBYYECTb, MHTEHCHUBHOCTb OTKa30B. PUCKM aBapuil TMIPOCOOPYKEHUMU.
BepoaTHOCTHBIE METOABI pacueTa IMPOYHOCTH U YCTOMYMBOCTH THUAPOCOOPYKEHHH.ABapuu H
oTKa3zpl  coopyxeHuid. Craructuka  aBapuil  rugpocoopyxkenuil.  CreHapuum  aBapuii
TUAPOTEXHUYECKUX COOPYKEHHMH pa3IMYHbIX BUIOB. ['MApOAMHAMUYECKHE aBapUH, pacyeT BOJH
npopbiBAa W NOCJHEACTBUNA  aBapuil./MI3MEHEHHME KadyecTB THUAPOCOOPYKEHHUHM B  Ipolecce
HKCIUTyaTaly. TeXHUYeCKHe COCTOSIHUS: MCIIPABHOE, YACTUYHO PabOTOCIIOCOOHOE, MpeiaBapuitHoe
U aBapuiiHoe. JlmarHocTHYecKHe IIOKa3aTeNM COCTOSIHUS —THApOcoopyxkeHui. Kpurepuun
0€30IIaCHOCTM ¥ COCTOSIHUH JUIi HMHCTPYMEHTAJIbHBIX M  BU3YAJIbHBIX JAMAarHOCTMYECKHX
nokasarenei.  CpelncTtBa  KOHTPOJSL ~ COCTOSIHHUS — THUJPOCOOPYXKEHUM  (M3MEpUTENIbHbIE
npeoOpa3oBaTesid, HU3MEpPHUTEIbHbIE MPHOOPHI, HM3MEpPHUTEIbHbIE YCTaHOBKH). HMHpopmanmoHHo-
JUArHOCTHYECKHUE CHCTEMBbl KOHTPOJISL COCTOSIHUSL TUAPOCOOpYKeHUH. Jleknapanuu 6e30MacHOCTH
THJIPOCOOPYKEHUH. BUIbI pEMOHTOB THAPOCOOPYKEHUH (TEKYIIMH, KaluTalbHbINA, aBapUiHBINA) U
UX TEpPUOJNYHOCThb. 3aJa4yl pPEMOHTA. PEMOHT TpPYHTOBBIX COOpPYKEHHMH. 3aJadyd pEMOHTa
TPYHTOBBIX TUIOTHH. PEMOHT KpemieHust BepXxoBoro otkoca. Croco0b! 3alIUThl HU30BOI'O OTKOCA OT
pa3MbiBa (DUIBTPALMOHHBIM TOTOKOM. BoccTaHOBIEHHE BOJOHENPOLMIIAEMOCTH T'PYHTOBOM
IIOTHHBL. MeTo “creHa B TpyHTe” M HHBEKTHPOBAHMS  KaK CIOCOOBI CO3/1aHUSI HOBBIX
MPOTUBOQMIBTPAIIIOHHBIX 3JIEMEHTOB TPYHTOBBIX IJIOTUH.PEMOHT OETOHHBIX COOPYKEHHI.
Jleuenue GeToHa: 3a/1€Ka KaBepH U TpeurH. CriocoOb! yaaneHus pa3pyieHHoro 6erona. CrocoOsl
MOBBIIICHUS]  BOJOHENPOHULIAEMOCTH OETOHHOW IUIOTHMHBL.PEMOHT MeTaJuIMYecKux vacTel
TUAPOCOOPYKEHUH. 3auTa 0T KOPPO3UU.PEKOHCTPYKIIMS U PEMOHT : CXOACTBO U paznnuus. Llenu
U 3aJa4d  PEKOHCTPYKUMHU. PekoHCTpykuus  Kak  crmoco0  MOBBIIEHUS — HAAEKHOCTH
COOpYy>KeHHI. PEKOHCTPYKIIMS BOIHBIX OOBEKTOB.



Mazucmepckasa npocpamma "' Boooomeeoenue u ouucmka cmounslx 600"

Haodexncnocms cucmem 6000CHadICEHUA U 60000MEEOCHUA

OcHoBHbBIEC TIOHATHSI M TOKa3aTelnd HaAeKHOCTH cucteM BuB. MeToapsl monydeHHsl YMCICHHBIX
MOKa3aTene Haae)KHOCTH PA3JIMYHBIX KOMOWHAIMK 2JieMeHTOB cucteM BuB. Meronbl omneHku
HAJ)KHOCTH DPE3EpBUPOBAHHBIX AJIEMEHTOB B cuctemax BuB. Pacuer mokasareneil HajgeXHOCTH
paboThl COOpPYKEHUMU, 00ECIICUYMBAIONINX TOJa4y BOJBI M OTBEICHUE CTOYHBIX BoA. OcoOeHHOCTH
MOBEPOYHBIX THAPABIMYECKUX PACUETOB IMPH OLEHKE HAJESKHOCTH MOAAYU BOABI WM OTBEACHUS
CTOYHBIX BOJI. MeTobl obecrieueHus: TpeOyeMOoro ypoBHS HaICKHOCTH TOJIAYH BOIBI M OTBEACHHUS
CTOYHBIX BoJ. HamexxHocTh HacoCHBIX cTaHuMil. MeToauka coopa U 0O0pabOTKU CTATHCTUYECKUX
JAHHBIX 110 OTKa3aM OTIEJIbHBIX 3JIeMEHTOB ceTedl BuB.

Teopemuueckue OCHOGbL U MemOObl NPOEKMUPOGAHUA MPYOONPOGOOHBIX CUCHEM U
coopyycenuit. 1IpoexTbl HOBOTO CTPOUTENHCTBA M MPOEKTHI PEKOHCTPYKIMH M MOJEPHHU3AIUH.
CYITHOCTh WH)KEHEPHO-TEOIe3UUCCKHUX, T'C€OJOTHYCCKHX, THAPOTCONOTHICCKUX, THAPOIOTUICCKUX,
CaHUTAPHBIX, IKOHOMHUYECKHX, HKOJIOTUYECKUX M JEHAPOJIOTUYECKUX u3bickaHuii. [IpoekTHas
JOKyMeHTaIusl. Tpu cTaguu MPOCKTHUPOBAHUS CETEH M COOPYKEHUH CHCTEM BOJOCHAOKEHUS W
BOJIOOTBE/ICHUs: pa3paboTka pabouyux uyeprexeil; pa3paboTka MpOoeKTa MPOU3BOJACTBA PadoT;
pa3paboTKa TMpOEKTa OpPraHu3aldd CTPOUTEIHCTBA. 3OHUPOBAHHE CHUCTEM BOJOCHAOKEHMS.
['unpaBnuyeckue M TPOYHOCTHBIE paAcCUeThl TPYOOIPOBOJAOB MPH MPOEKTUPOBAHUU CHCTEM
BoJlocHaOkeHuss W  BojmoorBeaeHus. [lociaemoBarenbHOE M HapajieIbHOE  30HUPOBAHUE
TpyOONPOBOIHBIX cucTeM. ['mapaBianueckue M MPOYHOCTHBIE pacyeThl HAMOPHBIX TPYOONPOBOIOB
CUCTEM BOJIOCHAOXXEHUS U BOJOOTBEACHHUS. | MApaBIMYeCcKre pacyeThl OE3HAIOPHBIX (CAMOTEYHBIX )
TpyOOINpPOBOJOB. YCIOBUS OO€cledeHHs] TUAPABINYECKOH COBMECTUMOCTH BOJONPOBOJHBIX H
BOJIOOTBOJSIIIIMX ~ CeTed  TpPH  MPOSKTUPOBAHWHM  PEMOHTHO-BOCCTAHOBHUTEIBHBIX  paboOT.
DKOHOMHUYECKHE aCMEeKThl PECYpCO - M IHEProcOEpeKeHHs MPU MPOCKTUPOBAHUH TPYOOTTPOBOIHBIX
CUCTEM BOJIOCHA0KCHHS W BOJOOTBEIEHUS. [IpOeKTHpOBaHWE PEKOHCTPYKIIMH TPYOOIPOBOIHBIX
CUCTeM. MeToAbl PEKOHCTPYKIIMHM HAMOPHBIX M OE3HAmOpHBIX TpyOompoBoaoB. OnTuMuzanus
MPOEKTHBIX PEUICHUH MPH BEIOOPE METOJIa PEHOBAIIUU W MOJICPHHU3AIMH TPYOOIIPOBOIHBIX CETEH M
coopyxeHHuil Ha HuX. OOecreueHNe KadecTBa MPOEKTHBIX pemieHui. CyIIHOCTh TEXHOIOTHYECKUX
KapT, Kak HOPMATUBHO-TEXHUYECKOTO JIOKYMEHTA: O0JIaCTh TPUMCHCHHS, OpTaHMU3AlHsS W
TEXHOJIOTHSl BBINOJNIHEHUsI PaboT; TpeboBaHHsS K KauyecTBY W TIpuéMka paboT; MOTPEOHOCTH B
MaTepHaTbHO-TEXHUYECKUX pecypcax; TpeOoBaHuUsI O€30MaCHOCTH M OXPAHbI TYy/1a, IKOJIOTHIECKON 1
MOKapHOU 0€30MacHOCTH; TEXHMKO-dKOHOMHYECKHE MOKa3aTedn ¢ KaubKylsluen 3aTpaT Tpyaa (c
Y4€TOM XpOHOMETpaka pabdouux TMpOIECCOB); HaOmomaTenbHblie JUCTHL.  OOOCHOBaHUWE
TEXHOJIOTHYECKUX BBICOTHBIX CXeM OOpaOOTKM MPHPOAHBIX BOJ TPHU MPOCKTHPOBAHUH
BOJIOOYHCTHBIX KOMIUIEKCOB. BEIOOP MCTOUHHKA BOJTIOCHAOXKEHHS. BBIOOp TEXHOIOTHYECKOM CXEMBI,
OTJIETBHBIX COOpPYKEHUN U peareHTOB. [IoCTpoeHNEe BBICOTHOM TEXHOJOTHYECKOW CXEMBI C yUETOB
penbepa MECTHOCTH W TOTEph HAMOpa TPU CAMOTCYHOM JBW)KCHHH TPUPOTHOW BOJBI OT
COOpYXKEHHS K CcoopykeHuto. I[IpoekTupoBaHuE COOpPYKEHHUH TOBTOPHOTO HCIOIb30BAHUS
MPOMBIBHBIX BOJl M 00paboTKH ocaaka.O00CHOBaHNE TEXHOJOTUUYECKUX CXEM OO0pabOTKH CTOYHBIX
BOJ U MX OCAJKOB MPHU MPOSKTUPOBAHUM BOJOOYUCTUTEIHHBIX KOMILIEKCOB. PacueTHbie CpOKH U
OUYEPETHOCTH CTPOUTEIHCTBA MIPH MPOSKTUPOBAHUN COOPYKEHUH CHCTEMBI BOJ0OTBeACHH. CTauu
MPOEKTUPOBAHUS OYHCTHBIX COOpPYXeHHH BomooTBeneHHs. OOBeM U COCTaB MPOEKTHBIX
MatepuanioB. OcobeHHOCTH OOCIeIOBaHUS W W3bICKaHWI. PalioHHBIE CHCTEMBI BOJIOOTBEICHHS.
[TpoekTupoBaHKEe BBHITYCKOB CTOYHBIX BOJI B IPHPOJIHBIE BOJJOEMBI.

Cucmemul u coopyrcenus 60000meeoenus
Knaccugukarus crounsix Boa. TexHomorndeckass XapaKTepUCTHKA CTOYHBIX BOJ. DHEPTreTHYECKas



MOJieIb CTOYHBIX BOJ. ColnanbHbIe aceKThl BOAOIONb30BaHUsl. OXpaHa BOJOEMOB OT 3arps3HEHUS
cTouHbiMU Bogamu.KoHLenusi pa3BUTHS CHCTEM BOJOOTBEACHHUS JUIsl OBITOBBIX CTOKOB H
cneunpoMcTokoB. TexHonornyecknii aHanu3 >PQPEKTUBHOCTH M HAIESKHOCTH Pa3IMYHBIX CHUCTEM
BOJIOOTBe/IeHUs, MpuUMeHseMblx B Poccum u 3a pyOexom.TexHOJIOrn4eckrue OCHOBBI pa3pabOTKU
(P PEKTUBHBIX CHUCTEM BOJOOTBEIEHUS MPOMIPEANPHUATHN MO 3KOHOMUYECKHUM, HKOJIOTHYECKUM U
SHEPreTHUeCKUM IMokazaTessiM.CoBpeMeHHass KOHUENIUs CTOMMOCTH BOJbI Pa3IMYHOIO KadyecTBa
10 TEPMOJMHAMUYECKUM TTOKA3aTeNIsIM €e 00pa30BaHMs M TEXHOJOTHH OYUCTKH.BiusHIE pexkxnMoB
BOJIOOTBEJICHUS HA TUPABINYECKUE YCIOBUS JCHCTBUS CAMOTEUYHBIX U HAIOPHBIX TPYOOIIPOBOAHBIX
CUCTEM.AHaJIN3 METOJOB TUIPABIMYECKOIO pacueTa BOJOOTBOJASIIMX HAMOPHBIX M CAMOTEYHBIX
TpyOomnpoBojoB. ['mapaBnuyeckuit  aHanu3  QopM  KOJUIEKTOPOB.TEXHHUKO-3KOHOMHYECKOE
CpaBHEHHE CXEM M CIIOCOOOB TPAaCCHUPOBKH BOJOOTBOJAAILIMX CETE€H IO KalHUTaJIbHBIM U
9KCIITyaTallMOHHBIM 3aTpaTaM.OcoO0EHHOCTH yCTPOWCTBA BOJOOTBOAAIIMUX CeTEl B pallOHaX BEUHOM
MEpP3JI0THI, CEHCMOHEYCTOMUYNBBIX PAMOHAX, B MAKPOIIOPUCTBIX U JIECCOBUIHBIX TpyHTaX. PacueTsl u
TEXHOJIOTMH BO3BeaeHUA.Pa3paboTka W UCHOIB30BAaHUE JIPEHAKHBIX BOJOOTBOJSIIMX CETEeH Ui
TPYHTOBBIX BOJ U OTBEJIEHUE IIOBEPXHOCTHOIO CTOKA.OUUCTKA JIOXKIEBBIX CTOYHBIX BOJI.
[Tokazarenu 3arps3HEHUNA, COOPYKEHHUSI U TEXHOIOTUU OYUCTKH.CIOCOOb! yaneHust 3arps3HEHHOTO
CHEra ¢ TEPPUTOPUHU CEIUTEOHBIX U MPOU3BOJCTBEHHBIX 30H IO METOJy «CYXOil» CHEroBajKu U
CHETOCIUIaBHOM  Kamepbl. TexHonorusi peuukiuHra Menkoro mebHs.IIpouHoctHeie
TEXHOJIOTMYECKUE CBOMCTBA HOBBIX KOHCTPYKLHOHHBIX MaTEpHANIOB JUIsl YCTPOMCTBA CETEU M
coopyxeHuil. Jl0JIroBeYHOCTh, HAIECKHOCTh, KOPPO3UOHOCTOMKOCTh. TexHomorus OecTpaHIeiHoM
TEXHOJOTMM BO3BEACHHUS HOBBIX BOJOOTBOJSIIMX CETEH U PEKOHCTPYKUMHM OOBETIIAIBIX
TpyOOINPOBOJOB. YCTPOWCTBO AOKEPOB Ooubmioro auamerpa.O0opynoBaHWE HACOCHBIX CTaHIUMH,
o0OecrieunBaroIlee HAAEKHOCTh M MAJIO’HEProeMKOCTh  JedcTBUs. [IpumeHeHHe  HOBBIX
BBICOKOA()(DEeKTUBHBIX KOHCTPYKIIMII MOHOOJIOUHBIX MOTPYKHBIX HACOCHBIX arperaroB.HasnaueHue
ABAPUITHO-PETYIUPYIOUIUX PE3EPBYAPOB B CUCTEME BOAOOTBEACHUS KPYIHBIX TOPOJOB. Y CTPOKCTBO
u o0opynoBaHue, oOecreunBaroliee IKOIoTuueckue TpedoBaHus B cenuteOHon 30He. Pons APP B
0OLIEeCTINIaBHBIX U MOJIHBIX pa3J/IelbHBIX CUCTEMAaX BOJOOTBEICHUS.

Ouucmka 0bIMOGHIX U NPOU3EOOCMEEHHBIX CHMOYHBIX 600, 00PAOOMKA 0CAOKO8

BnusiHue BeMYUHBI TPO30POB B PEIIETKAX HA TUAPABIUKY pAOOTHI PEMIETOK, COBPEMEHHBIE METO/IBI
00€3BOKMBAaHUS ~ TPYOOAMCHEPCHBIX  TpuMeced. [ uapaBaudyeckue U TpaBUTAIMOHHBIC
3aKOHOMEPHOCTH pa3/ieJIeHHs] MUHEPATbHBIX M B3BEIICHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJAX.
buoxumuueckue mpoiiecchl B OMOIOTHYECKON OYMCTKE CTOYHBIX BOJ B CUCTEMaX C aKTHBHBIM HJIOM
u OuoruiéHkoi. ['eTepoTpodHbie U aBTOTPO(HBIE MPOLIECCHl B ACHUTPUPUKAIIUN H HUTPUPHUKAITIH.
Vnanenune ¢dochopa OHoIOTHUECKUMU U  (PUBUKO-XUMHUYECKUMHU METOAaMH. 3aKOHOMEPHOCTHU
MIPOLIECCOB PA3JEICHMs] MIIOBBIX CMECel a’pallMOHHBIX coopykeHuil. [I[puMeHeHne miaBarmux U
3aTOIJIEHHBIX 3arpy30K B OHOJOTHYECKOW OYUCTKE CTOYHBIX BOJA. (COBpEMEHHBIE METOIbI
WHTECHCU(PHUKAIIUN COOPYKEHUNH MEXaHUYECKOW U OMOJOTHYecKOr OUMCTKU. OUHCTKAa CTOYHBIX BOJ
MaJbIX HACEIICHHBIX IMYHKTOB M OTACJIBHBIX OOBEKTOB. MeXaHWuecKas OYHCTKAa CTOYHBIX BO/I.
XUMHYECKUE METOAbl OYMCTKH MPOU3BOACTBEHHBIX CTOYHBIX BOJ. DPU3MKO-XMMHYECKAs OYHCTKA
CTOYHBIX BOJ. MHOTOCTYIIEHYATHIE CXEMBbI OMOJIOTMYECKOW OYHMCTKHU MPOM3BOJICTBEHHBIX CTOYHBIX
Boja.KoHIleHTpupoBaHue U 00€3BOKMBAHUE OCAJKOB U IIIaMOB. BOCCTaHOBIEHHE KOAryJasHTOB U
perenepanus copOeHTOB. V3BIeueHne EHHbIX COCTABIISIIOIINX OCAIKOB U IIIaMoB. Vcronb3oBaHue
0CaJIKOB TOPOJCKHMX U MPOMBIIUIEHHBIX CTOYHBIX BOJI.



Mazucmepckana npozpamma
""Komnnekcnoe obecneuenue kauecmea, 0€30nacHocmu u pecypcocoepesrcenus npu
IKCHIyamayuu u peKoHcmpykyuu 0ovekmoe KKX"

Memoowt pazpabomku ynpaenenyeckux peuwienuii 6 /KKK

CucTeMHBIN TOAXO0 KaK JUATCKTUUYECKOE €IMHCTBO aHaJIn3a U cuHTe3a. KoHLenTyanbHble OCHOBbI
pa3paboTku ympaBlieHYecKuX pemeHud. CyIIHOCTh, KIAacCU(UKANUSA, OCHOBHBIC TOHATHS H
TpeOOBaHUS K yNpaBJIeHYECKUM petleHusaM. llpouenyps! GopMUpOBaHUs CUCTEMBI Lieiel, IpoliaeM
U KpurepueB APQPEKTHBHOCTH MpPU BHIOOpPE pallMOHAIBHBIX pelieHuil. MHoromepHsle (yHKIUN
LIEHHOCTH. BpIOOp cTparernu pearupoBaHusi Ha BOZHUKHOBEHHE IpoOsaeMbl. CUCTEMHbIN aHaIu3 U
CHHTE3 peaKklHWii ¢ UCIONb30BaHUEM MOP(}OIOTHYECKOTO MeToJla. MeToauKa TOCTPOCHHUs
IPOTHO3HBIX cleHapueB. HazHaueHne u o0jgacTu NPUMEHEHHUs HKCHEPTHBIX CUCTEM, OUMHApHBIE
OTHOWIEHHs. MHOTOKpUTEpHUAIbHbIE MOJEIHM MPUHATHS PEIICHHH B YCIOBHSX OIPEICIICHHOCTH.
Bpemennas cybontumusanus. MHoOrocraguiiHple 3ajaud NpUHATHA pelieHui. Pacnpenenenue
pucKa u KoyiekTuBHBIe pemenns. OntumanbsHocTh 1o [apeto. [Tpunmmn makcumyma [loHTpsirnHa.
CoBpeMeHHbIE HKCHEPTHbIE CUCTEMbl OLIEHKH IPOEKTHBIX PELICHUH PEKOHCTPYKLUHU KUIOH
3acTpoiiku. MexaHH3M COTJIacOBaHUS MHTEpPECOB Kak (akTtop d(PGEeKTUBHONH pa3pabOTKu U
peanu3alMM TNPOEKTHBIX pewmeHuid. Kpurepuu BbBIOOpPa NPOEKTHOrO peIIeHUs IpU  MajbIX
CIIy4aliHBIX BO3MYIICHHUSAX YIPABISEMBIX MEPEeMEHHBIX.METOABl W MEXaHU3MbI peaTn3aluu
yIpaBJIEHYECKUX  pelmeHUd. MHOXKECTBEHHOCTh Lieled U ONTUMAIBHOCTh  YIPaBIICHUS.
O¢ddexkTuBHOCT W PE3yNbTaTUBHOCTh.  YIYIIEHHbIE BO3MOXXHOCTH. [Ipeamourenuss B
MHOIOKPUTEPHAIbHBIX ~ 3a/ladaXx B  YCIOBHMSIX  HEOINPE JIEJIEHHOCTH  HKCIUTyaTallMOHHOI'O
nporecca.MeTouueckue OCHOBBI peajH3alliH YIPAaBICHUECKUX PEIICHUH TpPHU TPOHU3BOJICTBE
PEMOHTHO-CTPOUTENIbHBIX paboT. MHoronenessle pemenus. CTpyKTypu3auus Lejaed 1 Kpurepues
pacrpeneneHus MaTepUaIbHBIX PECYpCOB, pabovel CHIIBbI, PETYIMPOBAHUS MPOLIECCa TPOU3BOJICTBA
pabot. Iloaxoapl K yCTaHOBJIEHHUIO MOJIE3HOCTEH NCXO/I0B.

Obecneuenue IxKcnayamayuonnou naoexcnocmu oo6vekmos KKK

MeTtononorus o00cHOBaHUS TpeOOBaHUI U BBIOOpP MOKa3zaTene HaJAeKHOCTH OOJBIION CHCTEMBI U
ee aneMeHTOB. [IprMeHeHHe CTPYKTYpHBIX MOAENed K aHajau3y M OLIEHKE HaJeKHOCTH CHCTEM
HECYIIUX M OTPaXKIAIOMINX KOHCTPYKIIMH U MH)KEHEPHBIX CHCTeM 31aHust. CTaTUCTHYECKHE METOIbI
OLIEHKU HaJIeKHOCTHU 3JIEMEHTOB OOJBIIMX CUCTEM. 3aJjaudl CTaTUCTUYECKOTO aHAJIN3a HaJIe)KHOCTU
npy OTpaHWYeHHOW WHpopManuu. Jloruko-rpaduveckne MeTO/Abl aHaIHu3a HAJS)KHOCTH M PHCKA.
Onenka 5((EeKTUBHOCTH METOM0B OOECNeUYeHUs HaAEKHOCTH Oonbmux cucteM.OCHOBHBIE
MoKa3aTelnu M MHAMKATOpbl OezonmacHocTH. ColualbHO-?PKOHOMUYECKHE MpoOsieMbl oOecnedeHus
6e3omacHOCTH  TeXHMKH. OCHOBBI perjaMeHTanuu (HOPMUPOBaHMs) pHUCKa. OKCIepTu3a
pe3yJbTaTOB  BEPOSTHOCTHOTO aHanu3a Oe3omacHocTH. COBpEMEHHOE COCTOSHHME —3a/ayu
MOBBIILIEHUS] TOCTOBEPHOCTH KOHTpOJis. MHTerpanpHas OlleHKa KadecTBa 37aHusA. J[0CTOBEpHOCTh
OIICHKA  KadecTBa.  OKCIEpTHOE  OleHuBaHWE. KOHTPOIb  TEXHHYECKOTO  COCTOSIHHS
OKCIUTYaTUPYEMbIX HECYIIUX KOHCTPYKUMH. JIMarHOCTUpOBaHHME TEXHMYECKOTO COCTOSHUS
IKCIUTYaTUPYEMBIX HHKEHEPHBIX cucTeM. [IporHo3upoBaHme N3MEHEHHS TEXHIUECKOTO COCTOSTHHSI.
CoBpeMeHHBbIE MOAXO0Jbl K MPOTHO3MPOBAHUIO TOKAa3aTelel JOJTOBEYHOCTH INPH OTPaHUYEHHOM
uHpopmanuu. [lpuHnuMnBl ©W  KpuTepuu BbIOOpa MporHo3upyromed (QyHKIUH  O0ObEKTa.
MareMaTiueckuii ~ anmaparT = MHIMBUAYAJBHOTO  IPOTHO3MPOBAaHUS  PabOTOCIIOCOOHOCTH
KOHCTPYKTHUBHBIX Y3JIOB M MHXCHEPHOTO 00OpyaoBaHUs 37aHus. OnpesaeneHne OmmOKN MpOorHO3a
pecypca. BeposTHOCTHBIM aHamu3 0€30MAaCHOCTM Ha CTaguM IPOEKTUpoBaHMA. Meroanka
BEPOSTHOCTHBIX ~ IPOYHOCTHBIX  pacueToB. PacrmpenerneHue TNPOYHOCTH W HANPSDKEHUS.
Koadduumentsr 6e30macHOCTH W BepoATHOCTh Oe30Tka3zHOW paboTel. Ilpenensl BeposTHOCTH
0e30TKa3HON PabOTHI. 3aBUCHMOCTh HAACKHOCTH OT pachpeiesieHuid MPOYHOCTH W HAIPSHKCHHS.



[TpoBepka nonroBeuyHocTd B (opMe MeToJIa NpeAeTbHBIX COCTOSHHMMA. Ponb craructuueckoro
aHanmu3a O0€30MacHOCTH Ha CTaguM OJKCIUTyaTalMu o0bekTra. (OOO0CHOBaHME BEPOSTHOCTHBIX
nokasareseil 6€30MacHOCTH THUIIA PUCK JUIA CTAJAUU SKCIUTyaTali. MeTOoAbl BEIYMCICHHUS TOUEYHBIX
U UHTEPBAJIBHBIX OLEHOK IOKa3aTeneil. AHain3 O0€30MacCHOCTH KOHCTPYKTHBHBIX Y3JOB U
MHXXEHEPHBIX CHCTEM II0 pe3ysbTaTaM BBbIIEICHHUS IPEABECTHUKOB aBapuil. OrnepaTuBHOE
ylpaBjieHHe 0€30IIaCHOCTBhIO TEXHMYECKMX cucTeM. IlpuHiunsl BblOOpa HOMEHKIATYphI
nokaszareseil Ha/le)XHOCTH Ha OCHOBE Mojenell ¢ poxoxamu. ['apantupoBaHHBIN 3(dekT ¢ Toukn
3peHus norpebutens. Bpibop HOMeHKnaTypel moOKasaTelaed s pas3iIMuHbBIX — MOJEJeH
IKCIUTya—Tauu 00bekToB. KiaccupukanuonHsle TpU3HAKK OOBEKTOB M BBHIOOP IO HUM
IIOKa3aTeNned HaJe)KHOCTH.

Pecypcocoepezaioujue mexunonozuu npu peKOHCMPYKUYUU U IKCRAYAMAYUU 00bEKMO08 20pOOCKOl
3acmpouku. OCHOBHBIE TOHATHA W ONpeAeNeHHs B oOmacTh sHeprocOepexeHus. 3akoH «O0
sHeprocoepexxeHun». IlporpammMel sHEprocoepexenus ¢GenepaabHOro U perMoHabHOIO YPOBHEH.
DHepreruyeckas CTpaTerus B3alMO/ICICTBHE norpedurenen TOP c
SHEeprocHadkaIUMHOpraHu3auusaMu. BuabsHeproayinta, €ro BO3MOXKHOCTH M OLIEHKAa €ro
HEOOXO0IUMOCTH. METOONOTHST dHEpProayAauTa. DHEProayIuTopckue (GHUPMBI W TpeOOBaHHS K
HuM.HopMmaTuBHas 0a3za MpOBEAEHUS SHEPreTUUYECKUX OOCIIeOBaHUM 3JaHUN, TEMIOBU3MOHHOIO
KOHTPOJISI KauecTBa TETUIOBOW 3aIMTHI M 3aIOJHEHUS dHepreTudeckoro macrnopra. OcoOeHHOCTH
TEIUIOBU3UOHHBIX OOCIIE€OBAaHUI Orpa)KAaoLIMX KOHCTPYKIMHA. DHepreTuueckoe oOcie10BaHHe
WHXKCHEpHBIX  cucteM.Knaccudukanus wmep 1o dHeprocOepexeHuto. Bwibop u  pacuer
KOHCTPYKTUBHBIX, OOBEMHO-IUIAHUPOBOUYHBIX M APXUTEKTYPHBIX pPEIICHUH M TEXHUUYECKUX
MEpOTIPUATHIA YHEProcOECPEeKEHUS HA CTATUM PEKOHCTPYKIUM M KalUTAIBHOTO PEMOHTA 3JIaHHA.
OHeprocOepekeHUe MpU  YIYYIICHUHM TEIUIO3AIUTHBIX CBOMCTB Orpa)KAAOLUIMX KOHCTPYKLIUH
3nanusa.Bunel sneprodanancos. JHeproOananc npeanpusatuil XXKK. Dneprodananc 3ganuii. Bust
notpeduTenel W mnpuHIMIB MoTpelieHus snexTposneprun oowvektamu JKKK. BusyanbHbie u
WHCTPYMEHTAJIbHBIE 00CIIeTOBAHUS. O6paboTka M aHanMM3 COOpaHHOW TIPH OOCIETOBAHUSIX
uHpopmanuu. Pa3paboTka MeponpusaTUil M IPOrpaMMbl IO COEPEKEHHIO IIEKTPUUECKON SHEPTHH.
OdopmiieHne oT4eTa W SHEPreTHYECKOTO MAcIopTa. YIeNbHbIE HOPMBI MOTPEOICHUsT TOIIMBA B
UCTOYHMKAX TEIUIOBOM »oHepruu. Pacxon Temna Ha COOCTBEHHBIE HYXIbl B KOTEJIbHBIX.
TexHoNOTMYECKHE HOPMBI TOTpeOseHust Terua. [lotepw »HepruM B CETAX TEIIOCHAOKEHHS.
OnTtumuzanus pexxuMoB (pyHKIIMOHUPOBaHMS TEIIOBBIX ceTeil. HopmupoBaHue pacxona TemioBoOM
SHEPruM Ha OTOIUIEHUE, BEHTUJISILIUIO U ropsiuee BOAOCHAOKeHUe 3aHuil. DHeprocOepexeHue npu
OPUMEHEHUH HKOHOMMYHOIO Trpaduka MoJauu TEMJOHOCUTENsd. JDHeprocOepexeHue mpu
nodacalHOM peryIMpOBaHUU TOAAYM TETUIOHOCHTENSI B CHCTEMY OTOIUICHHS.OHEProcOepekeHne
py NMPUMEHEHUH OaTaHCUPOBOYHBIX KJIANIAaHOB M MHIUBUAYAIbHBIX TepMoperyiasTopoB.Hopmsl u
PEKUMBI BOJOTIOTPEOJICHNST M BOJOOTBeAeHUs. PacueTHwle pacxonbel. Kpurepun parmoHalIbHOTO
UCTIOJIb30BaHUS BOABI. MOHUTOPHHI BOAONOTPEOJIEHUSI U BOJOOTBENEHHs. DHeprocOeperaromme
meponpusTHs. [IpHHIMT eCTBUS M TEOPETHUECKIE OCHOBBI DHEPTOCOEPEKEHHS TPU IPUMEHEHUN
THY. Vtunuzauus TemioThl BEeHTWISIIIMOHHBIX BBIOPOCOB. ['€I1OyCcTaHOBKH € TEIUIOBBIM HAacOCOM
JUTSL CUCTEM OTOTUICHHSI M TOPSIYero BOJOCHAOXKeHHs. TerioHacoCcHbIe yCTaHOBKH. [Ipon3BOACTBO
TEIJIOBOM »HHEepruM u3 Ouomacchl. BerposHeprerndeckue ycraHoBKH. DoTosnekTpudeckue
YCTaHOBKHU. TEePMOAIEKTPUIECKHE YCTAHOBKH. METOI0IOTHYECKHE OCHOBHI OIIeHKH () (PEKTUBHOCTH
sHEeprocoOeperammux NpoekTos. @opMUpOBaHUE U ONITUMH3ALINS IPOTPaAMMBbI SHEProcOeperarnmx
MEPOTIPUATHIA CYOBEKTa X035HCTBOBAHMSI C YIETOM €r0 (PMHAHCOBBIX BO3MOYKHOCTEH.

Cneyuanvnole 60npocsl peKOHCMPYKUUU 00bEKM 08 20POOCKOU 3aCmpPOiiKU
3amauyn TUTAHUPOBAHMS TPOM3BOJCTBA U pacmpeneneHus pecypcoB B AestensHocTH JKKK. Bribop
croco0a MCIOJIb30BaHUsA (pacmpeneneHus) TMpU HATWMYUA  ONPENEICHHBIX PECYpPCOB IS



o0ecrieyeHnss MakCUMyMa (WJIM MHUHMMYyMa) Tokazatelns 3(QQEeKTUBHOCTH AEATEIbHOCTH. MeTobl
ONTHMH3ALMK, OCHOBAHHBIC Ha JIMHEHHOM IIPOIPaMMHUPOBAaHUU. YUET OrpaHUYCHUM, HAJIAraeMbIX
Ha HCIOJb30BAHUE PECYPCOB YCIOBHSIMHU dKOHOMHUYECKOW curyauuu. ['paduueckoe mzoOpakeHue
auHeHoro  Meroza. Cumiuiekc-Meron — pemieHus — 3agad.lepcriekTuBHOE  IIIaHMpOBaHME
PEKOHCTPYKIIMM KUJIOW 3acTpOoMKHU. BHeIpeHHne cuUcTeMbl pecypcocOepekeHHs MpH KalUTaIbHOM
pPEMOHTE OOBEKTOB HEIBM)KMMOCTU. Pa3BuTHe mNpeanpusTuii, OCYLIECTBISAIOUIMX YIIpaBlIeHHE
3MIaHUSIMM U BBINOJIHEHHUE PEMOHTHO-CTPOUTENBHBIX paboT. OOm@as mocraHOBKa —3a/ladyd
JUHAMUYECKOro IporpammupoBanusi. MHtepnperauus ynpaBiaeHus B ()a30BOM IPOCTPAHCTBE.
3ajmaun  pacrmpesiesieHus pecypcoB. MapKOBCKUM  ciaydalHBIM MpoliecC C  AUCKPETHBIMHU
cocrosiHusAMU. CiydaliHble DKCIUTyaTallMOHHBIE IPOLIECCHI C JIUCKPETHBIM M HENPEPBIBHBIM
BpeMeHeM. [10TOKM dKCIUTyaTallMOHHBIX COOBITHI U UX cBoicTBa. Llukmnueckue npoueccrl.CeTeBoit
rpa¢puk KoMmIiulekca pabor. BpemeHnHoil cereBoil rpaduk. AJCOpUTM 3aJadd  CETEBOTrO
riaHupoBanus. ONTUMH3ALKA [J1aHa KOMIUIEKCa padoT MpHU BHEJPEHUH HOBBIX TEXHOJOTHUECKUX
pewennii. CeTeBoe MIIaHUPOBAHUE MPH CIy4allHBIX BPEMEHAX BBIIIOJIHEHUS paboT.

Cucmempul obecneuenun Kauecmea npu GblNOJIHEHUU IKCHIYAMAUUOHHBIX MEPONPUAMUIL
CoBpeMeHHBIE TMOAXOBl K YIpaBICHHIO KadecTBOM. [loHsATHE 00 WHCCIEJOBAaHUU OMNEpPaIHid.
MHoromaroBelii mponecc ynpasieHHs. Kpurepuum KauecTBa yIpaBiICHUS M INPHHAMAEMBIX
pemiennid. Ananmu3 Ilapero. VYmpaBnenue kauectBom Ha ocHoBe MCO 9000. OnrtumanbHoe
ylpaBjieHUe C OOpaTHOW CBSA3bI0 MpPH HAJIMYUM HeompeneneHHOCTH.OnpeeneHue 3TaloHa
NPOEKTHOTO pemieHus. [I[pHopUTeTHOCTh COCTaBIAOMUX NpoekTa. KoopauHammst paboT, OleHKa
npoekTa. M30bITOYHOE KOTMYECTBO MPOESKTOB M IIEHHOCTh BBHIOOPOYHON MH(pOopMaru. CHCTEMHBIH
NOJAXOJ K YIPaBJICHHUIO KadeCTBOM PEMOHTHO-CTPOMUTENBHBIX pabor. CTpykTypa 00BEKTa
ynpasieHus. [Inansl BBIOOpOYHOTO KOHTpOss. OnpeneneHne XapakTepUCTUK BBIIOJIHEHHBIX padoT
U OIIEHKA CPEIHEr0 YpPOBHS KauecTBa MX BBINOIHEHUS. [IporHO3HBIE BO3MOXHOCTH M THOKOCTh
Mojenell  ympaBieHHs KadecTBOM paloT.IIpou3BojCTBEHHAs cTparerus HKCIUTyaTallMOHHOTO
npeanpustas. Ponb mHOOPMAIIMOHHBIX TEXHOJIOTUH B COBEPUICHCTBOBAHWU CHUCTEM YIIPABICHUS
kadgecTBOM. [Iporno3upoBanue nHpopmannuu, HeOOXOAUMOM I IPUHATHS pereHnit. Onpenenenue
U KPUTHYECKasl TIepeolleHKa OTBETCTBEHHOCTH. [lyTH ycTpaHeHUs NeperpyXeHHOCTH B YCIOBHUSX
HEOIPEIeIEHHOCTH 3a/1ady.

Mazucmepckasn npozpamma ""Cucmemul ob6ecnedyeHus MUKpOKIUMama 30auuil u coopyxycenuiu'’

IInanuposanue u memoouxa Ixcnepumenma 6 oonacmu TI'B

Metponoruuecknue  XapakTepUCTHKH  CPEACTB  HM3MEpPEHHH. TOYHOCTH  TEIUIOTEXHUYECKUX
u3mepenuil. Knaccudukanusa norpemuocteir.CpeactBa usmepeHus: Temmneparypsl. TemnepaTypHbie
mkainsl. CpeacTBa u3MepeHus AaBieHus u Bakyyma. CpenctBa usmepenus pacxojia.Knaccuduxanms
METOJIOB IKCIEPUMEHTAIbHBIX UCCIIEIOBAHUNA. DIIEKTPOTEIIIOBAsI aHAJIOTUS [Tl TETIONPOBOIHOCTH
¥ KOHBEKTHBHOTO TersioooMeHa. MojiennpoBaHue paJuIiMOHHOIO TermI000MeHa

MeTtoapl ucciie[oBaHUsl MOJIEH TeMIepaTyphl, 1aBJI€HUS, CKOPOCTH, IJIOTHOCTH M KOHIIEHTPAIIHil.
W3mepenue moseil Temmneparypbl B MOTOKaX >KUIKOCTU M Ta3a. XapaKTepUCTUKH PabOTHl CHCTEM
OTOIUICHUSI, BEHTUJISINH, TEIJIOra3ocHa0XeHHUsl M TeryioreHeparopax.Meroauka M OpraHu3anus
HKCIEPUMEHTAIBHOTO HcciieoBaHuss paboTel cucteM TI'B B memsx mycka-Hamagku. MeToJisl
U3MEpPEHUs] U PEryJIHpOBaHUS pacxoioB pabodero Tejla B CHUCTEMAaX OTOIUICHHUS, BEHTHIALUU U
TeruiorazocHadxenus. I eomerpuueckoe u (usnueckoe nopodue. KoHcranta monoOusi, KpUTepHH
nonobust U ux ¢u3nyYecKui cMbIci. YmpasieHue noaodus. Teopus momoOus.XapakTepUCTUKU
O00BEKTOB HCCIIEZOBAaHUS M pemaeMblx 3amad. OOBEKThl IKCIEPUMEHTATIBHOIO HCCIET0BAHMS.
Knaccugukanus TUNOBBIX HCcleloBaTeNbcKUX 3afad.lleny IulaHMpOBaHMSA HSKCHIEPUMEHTA:



MHUHUMMA3ANUA YUCJIa ONBbITOB, pCaln3alusd CHCHHUAIbHBIX IJIAHOB 3KCICPUMCHTA, UCIIOJB30BAHUC
alrrapara MaTeMaTHYeCKOH CTaTHCTHKH C HOCJIBKO aHa/Ik3a pPE3YJIbTAaTOB Ha KOHCYHOM JTallc
HCCICA0BaHUs.

Mamemamuueckue Modenu npouyeccoe obecneuenus MUKDPOKIUMama u
mennoinepzonompednenun 30anusa. llepeuncieHne W omnucaHUE METOJIOB HCCIEAOBAHUS
TEIUIOMAaCCOOOMEHHBIX ~ TPOIECCOB B  IOMECIICHHUSAX, WHXXCHEPHBIX CHUCTEMax, B 3JaHHUH
Onpenensirorie  nuddepeHuanbaple  ypaBHEHUs,  BbIOOp — KOOpIMHAT  JJid  Hayaia
MozenupoBaHusaCTalmoOHapHasi OJHOMEpPHAsl TEIUIONPOBOJIHOCTh, HECTAIMOHApHAsl OJHOMEpPHAas
TEIUIONPOBOAHOCTh, IBYX- U TPEXMEPHBIEC 3a/1a4l, 0COOCHHOCTH I€OMETPUH KOHCTPYKIUH, METOIbI
paccMoTperust (DyHKIMA. YCTaHOBUBIIASICS OMHOMEPHAs KOHBEKIIHSI, AWCKPETHBIA aHaiuor Jyis
JBYXMEPHBIX W  TPEXMEpHBIX 3a7a4, OJHOCTOPOHHSA NPOCTPAHCTBEHHAs KOOpPJMHATA.
YcraHoBuBIIasics onHOMepHas AUQQY3usi, TUCKPETHBIN aHAJIOT JJIS IBYXMEPHBIX M TPEXMEPHBIX
3aJa4, OJTHOCTOPOHHSS MPOCTPAaHCTBEHHAs! KOOPAUHATA, CXeMHasi UCKyccTBeHHas Auddysus. [lome
JIaBJICHUS, YPAaBHEHUs KOJMWYECTBA JIBH)KEHUS, PACUEThl IOJEH CKOPOCTH, aJIrOPUTM pacyerTa.
WtepauioHHBIA  XapakTep METOAMK pacuera, JuHeapuszauus (GYHKIUH, TPYAHOCTH C
reoMeTprUeCKUMU (UTypamMu HecTaHmAapTHOW (opMbl. J[ByX- M TpexmepHbIe NapadoIudecKue
GYHKIIMM TEYEHHs, METOJ KOHEUHBIX D3JEeMEHTOB. TeueHue B HM30THYTOM TpyOe, CMellaHHas
KOHBEKIIMS B TOPHU3OHTAIBHOW TpyOe, TypOyJIeHTHOE TEUE€HHE U TeIIooOMeH B Tpybdax ¢
BHYTpEHHUMOpeOpeHueM, TypOyJIeHTHasl CTPYs B MOIMEPEUHOM IOTOKE, CamMOIlepeMelInBarOIIasICs
CTPYs B 23KEKTOpE, NEPUOJUYECKOE TEUEHHUE B KaHAJIE, TEILUIOrCHEPALlHsl IAPOTeHEePaTopa.

Haoexcnocms u d6ezonacnocme cucmem TI'B

Tpu Tuna coObITUH, BO3ACHWCTBYIONIMX HA 4YeJIOBEKa B TIOBCEJHEBHOM M MPOU3BOJIBHOMN
nesTebHOCTH. KOHIIeusl He HYJEBOTO pHUCKAa. MeTOAMYeCKHe MOAXOJbl K aHAIM3y OICHKE
pucka.llonaTue aBapuu Kak pe3yabTaT COBMAEHUsS IBYX U Oosiee cmydailHbIX coObITHH.[IpuunHHO-
CIICJICTBEHHBIC CBs3M (PAKTOPOB, MPHUBOIANIMX K aBapuu.DopManu3aius, ONMUCAHUE CHCTEMBI
yIOpaBleHU#, MareMaTH4eckKuMHu MozensMu. CHIDKEHHE ToKaszaTeneil pucka, pa3MepoB
ymep6a.CHmkeHne  pucka orkazoB cucteM  TI'B.CranmapTHble  METOABI  TOCTPOCHUS
CTPYKTYpHOJIOTUYECKUX cxeM cucteM TI'B.AHanu3 cTaTUCTUKU pacmupefeNeHuss aBapHIHbBIX
OTKa30B.ABapuM M  TeXHUYecKHe  OTka3bl.OneHka  0e30TKa3HOH  paboTbl  CHUCTEM
Bo3ayxocHaOxeHus.Kpurepuii  sddexTuBHOCTH BBIOOpAa pacUYETHBIX MApaMeTpPOB HAPYKHOTO
BO3ayxa.Bnusiarie  pa3nuuHbIX  (AKTOpPOB Ha TEeMIIeparypy HapyXHOTO BO31ayxa.AHATu3
TerI000MeHa B TOMEIIEHUH.

Mazucmepckan npozpamma
""/lesenonmenm 6 ungecmuyuOHHO-CMpoumeabHou oeamenvHocmu "’

Teopemuueckue, memoouueckue u NPAKMUYECKUe ACNEKMmbl 0€6e10NMEHMa U UHEECHUUUOHHO-
cmpoumenvHo20 undycuHupunea. OpPraHU3allUOHHBIA JIEBEJONMEHT (CTPYKTypa YIpaBJICHHUS
JIEBEJIONEPCKUMH  MIPOEKTaMHU, BBIOOP CXEM WHBECTUPOBAHUS M HWHBECTUI[MOHHBIX PECYpCOB,
Opr.CTPYKTYypa JIEBEJIONEPCKON KOMIIaHHUN). M HBECTUIIMOHHO-CTPOUTEIBHBIN
UHKUHUPUHT.[IpuHIMnel 1 kputepun  GopmupoBaHus  moOpTdens  HEABHKHUMOCTH,
MHBECTUILMOHHOTO TOPT(EN JIeBEIONepcKoi KoMIaHuu. BeiOop onTuManbHOW MHBECTUIIMOHHON
CTpaTerMy Ha pbIHKE HeABWKUMOCTU.IIpOU3BOICTBEHHBINH JeBelONMEHT. MeTonbl NPUHATHS
MHBECTUIIMOHHBIX pemeHui. CTOUHNKH, MEXaHU3MBbl U METOAbl (PMHAHCUPOBAHMS JI€BEJIONMEHTA.
Crparterndyeckoe  ymopaBlIeHHE€  WHBECTULUMOHHBIM  mopTdeneMm. OueHka 3PPEKTUBHOCTH
NeSITeIbHOCTH JIeBeNIonepckoi koMnaHuu. O011He BEIBOABI 10 KyPCY AUCHUIUINHBL.



Cospemennvie Memoovl u MOOeIU OPZAHUIAUUU CIPOUMENbCHIEA U RPOU3B00CHEA PADOm
OOwiee onucaHue OpPraHU3alMOHHBIX MOJENEH, TEXHOJOIMYECKHMX CXEM M METOJOB BO3BEAEHUS
3nanuif;Pa3paboTka  OpraHM3allMOHHO-TEXHOJIOTUYECKUX  METOJOB M CXE€M  BO3BEICHHSA
3nanuii; Kaneniapuple miaHsl Bo3BeleHUs 31aHuid;[IpenMyiecTBa MOTOYHOIO METO/a BO3BEICHUS
31aHui.MeToabl CTPOUTEIIBCTBA 3ariny0JIeHHON 4acTU31aHus; ] 'eoTeXHuUeCKUi
MOHUTOPHHT;METObl  OTpa)<IeHUsI KOTJIOBAaHOB M  BOJOINOHM)KEHUs;bypoBble U  cBaiiHble
pabote;ApmupoBanue U OeroHMpoBaHue  ¢GyHAaMeHToB;I maponsomanus  QyHIaMEHTHOM
yacTu.OCHOBHBIE 3Tallbl BO3BEAECHUS HAJ3€MHON 4acTH 3/aHUl M KoMmiulekcoB;TexHomornyeckue
IPOIIECCHl BO3BEACHHS HAJ3EMHON YacTH 3aHHii; BbIOOp MOHTaXHBIX MEXaHU3MOB JJIsi BO3BEACHUS
Haj3eMHOM vactu 3paHuil.IlokazaTenu, XapakTepu3ylolluMe SKCIUTyaTallMOHHbIE KadecTBa
31aHus;MeTolbl TPOrHO3UPOBAHMS W3MEHEHHs SKCIUTYaTallMOHHBIX CBOWCTB B 3aBUCHMOCTH OT
BPEMEHM M OT M3MEHEHMs BHEIIHMX YCIOBHI;OLeHKa U aHalM3 SKCIUTyaTallMOHHBIX
napametpoB.ObecrieueHrne HKCIUTyaTallMOHHBIX TpPEOOBAaHMM K HECYIIMM M  OTrpPaXJAroIIuM
KOHCTPYKLUAM; TeXHMUECKHEe M 3KCIUTyaTallMOHHbIE MEPOIpPUATUS MO 00ECHeueHHIO HaJeKHOCTU
CTPOUTENBHBIX KOHCTPYKITHH.

Kaoacmp u 3emenvnulit 0esenonmenm

[Tonstue 3emenbHOro Kamactpa. Mcropuyeckuil OMBIT y4yeTa, PETUCTpallid M 000poTa MpaB Ha
3emenbHbIe ydacTku. CTpyKTypa M COCTaB pa3lieJioB 3€MEJIbHOTO KaaacTpa. 3eMeNbHbIN KaaacTp,
KaK CHCTEMaTU3UPOBAHHBIA CBOJ CBEACHUH, HMMEIOUIMH NPAaBOBOM CTATyC, MO OCHOBHBIM
XapaKTEPUCTUKAM 3EMENTbHBIX YYaCTKOB. 3€MEbHBIM KaJlacTp Kak MH(POPMAIIMOHHO-TEXHUYCCKAsS
OCHOBa TE€PPUTOPUATBHO-DKOHOMUYECKOTO 30HHPOBaHUs ropoga. CyOBheKThl CHCTEMBI 3€MEIbHOTO
KajacTpa W WX ocHOBHble (QyHKIuH. OCHOBHAs  JOKYMEHTAlUsi II0  3EMEIbHOMY
KazacTpy.3eMeIbHbII KaJacTp Kak CUCTeMa SKOHOMUYECKOM OLIEHKU FOpPOJACKUX 3eMelb. PeHTta 1no
MECTO TIOJIOKCHUIO KaK KpPHUTEPHAIbHBIA MOKa3aTelb KaJacTpoBOW OLEHKU. DakTopsl,
OTIPEICNISAIONINE BEIUYUHY PEHTHI IO MECTy TOJIOKeHHUS (OCHOBHBIE M BCIIOMOTATENbHBIE).
B3auMoCBsI3b MEXAy PEHTOM 10 MECTO TMOJIOKEHHUS M TPaJOCTPOUTENBHON IIEHHOCTHIO.
[TocnenoBarenbHOCTh (PparMeHTAlMd TOPOJCKOTO MPOCTPAHCTBA (AITOPUTM  (HOPMHUPOBAHHUS
TEPPUTOPUATHFHO-PKOHOMUYECKUX OIEHOYHBIX 30H).3eMJIsl U MpaBa Ha 3eMJII0 KaK CIeNU(PUIECKUe
OOBEKTHl OIEHKU. bazoBble MOAXOABI K OIEHKE MU WX KOPPEKTHPOBKA TMPH OMpPEIeICHUN
CTOMMOCTHOTO JKBHUBAJI€HTA 3€MEIbHBIX Yy4acTKOB. (OCHOBHBIE XapaKTEPUCTUKU 3E€MEIIbHBIX
Y4acTKOB, M HUX BIHMSHHE HAa MOTPEOUTENTbHYIO CTOMMOCTh W CTOMMOCTHOH OSKBHBAJICHT.
CpaBHUTENBHBINA aHATU3 PA3TUYHBIX METOJIOB U TEXHUK OI[EHKH 3€MEJIHHBIX y4aCTKOB.

JKonomuueckan oueHKa nPoeKmog u IKCnepmu3a nPoeKmHO-CMEMHON 00OKyMeHmayuu
TeopeTnueckne M METONOJOTMYECKHUE OCHOBBI MEHEMKMEHTa. OpraHu3allMOHHO-DKOHOMUYECKHUE
OCHOBBI MeHekMeHTa. [Iponece ynpasienus npon3BoacTBoM. CHcTeMa IJIaHUPOBAHUS, KOHTPOJIS
U IIAHOBO-KOHTPOJIBHBIX PAaCye€TOB B YIPABIIAIOLINX, KWIUIIHBIX OPraHU3aLUAX UHBECTULIMOHHO-
CTPOUTENIPHOTO U >KUITUIIHO-3KCIUTyaTallnoHHOU cdep. [lmanupoBanue u KOHTPOIJIb Ha TAKTUYECKOM
U ONEPaTUBHOM YPOBHSX YIPAaBJICHHUS >KU3HEHHBIM ITMKJIOM TOPOJACKUX 00beKTOB. [lnanupoBanue
(GYHKIIMOHAJIBHBIX CTPATETUN U pe3yJbTaTa YNPaBISIOUIMX KIJIMIIHBIX OpraHU3aliil U TOJ0BOTO
Orokera. YmpaBiieHHE OrJKeTHpOBaHHEM. VHTerpupoBaHHbIE IUIAHOBO-KOHTPOJbHbBIE PACUETHI
KAaK COCTABJISIIOIIME OpPraHW3allMM KOHTPOJUIMHIAa Ha NPEANPUATHIX 110 YIPABICHUIO KHUION
HeABMKUMOCThI0.MeTtononorus ynpasineHus npoexkramu (YII). OcHoBHble noHsATusA. JKu3HEHHBIN
LUKJI MPOEKTa B HEABWXKMMOCTH. lIpennHBecTMIIMOHAs CTaaus yrpaBieHUs NpokTaMu. OLeHka
3(QPEKTUBHOCTH WHBECTULMOHHO-CTPOMTENBHBIX MpoekToB. Illokaszarenu 3 EKTUBHOCTH
WHBECTUIMOHHO-CTPOUTENbHBIX MpPOeKToB. CTpyKTypa U Yy4YaCTHUKM TmpoekTa. DyHKIMU
YIIPaBJICHUS IPOEKTaMU. TOPru U KOHTPAKTBHI.



Mazucmepckas npozpamma
"Cepeeitune: cucmemHblii AHAIU3 YRPABTICHUS 3EMENbHO-UMYUIECIMEEHHBIM KOMNIeKcom'"'

Konuyenmyanvnuvie nooxoovl K (popmupoganuio u OyeHKe PulHOYHOU CHIOUMOCHU 3eMeNbHO-
UMyuiecmeenno20 Komnaexca. KiroueBble MOHATHS U TEPMHHBLJIOXOAHBIM MOIXOI K OLIEHKE
HEJIBMOKUMOCTU. MNOTEYHO- MHBECTUIIMOHHBIM aHanu3. llenu OLeHKu npeanpusThid, MPUHIUIIBI
orleHkH OusHeca. OOOCHOBaHME PHIHOYHON CTOMMOCTH HEIBMKMMOTO UMYIIECTBA MPEINPHUSITHS.
MeTol JTUCKOHTHPOBAHHBIX JCHEKHBIX MOTOKOB. (OCOOCHHOCTH WCIONB30BAHUS METOJIOB
(GUHAHCOBOTO  MPOTHO3UPOBAHUA B  OLEHOYHOW  jaedarenbHOocTU.OOMIasi  XapakTepuCTHKa
CpaBHHTENbHOTO moaxona.Beibop mnpeanpustuit (OusHec-muHMA) ans  cpaBHeHHs. OlleHKa
KOHTPOJIBHOTO M HEKOHTPOJIBHOTO TMAKeTOB akKiuil (1onu kanuTana).PelHOUHAs CcTOMMOCTH
npeanpusaTs (Ou3Heca) Kak KpUTEpU NPUHATUS NHBECTULIMOHHBIX PELIECHU.

Ilpagoessie acnekmul ynpasieHus CmoumMocmopio 3eMeabHO-UMYU|ECHEEHHO20 KOMNIEKCa
[Ipenmpusitie kak 3emenbHO-uMylnecTBeHHbIM koMmiuieke (3UMK). CoctaB u ctpykrypa 3UK.
[Tonxonel k ouenke 3UK.Ilonstue ynpasneHusi. OCHOBHbIE NPUHLUIIBI yrnpaBiaeHus. OyHKUUU
ynpasinenus. Kanurtanmzanus 3UK. Pa3zpaboTka BO3MOXHBIX CLEHAPHEB Pa3BUTHs COOBITUH Ha
peiHKe HenaBumxumocTu. CrocoObl yBenuueHusi croumoctu 3UMK.Cuctema HOpMaTHUBHBIX aKTOB
rpakAaHcKoro npasa. [IpegocrasieHue: 3¢MEJIBHOIO y4acTKa AJI CTPOUTENIBCTBA, PA3PELICHUS Ha
cTpoutTenbcTBO. CTPOUTENHCTBO 3aCTPOMIIMKOM C IEIbI0 NMPHOOPETEHUsI MpaBa COOCTBEHHOCTH.
[TpaBoBast 3KkcriepTH3a MPU rOCYyJApPCTBEHHON PEerucTpalyy NpaB Ha HEABMKUMOCTb. COOCTBEHHOCTh
u mpaBo cobctBenHoctr Ha 3UK. JloBepurenpHoe ympamierwe 3UK. Apenma, TU3WHT, 3aJI0T,
kyms-npogaxa 3MK. Kommepueckas koHueccus.3amuTa npaBa coOCTBEHHOCTH. BemHo-npaBoBble
ucku. CyneOHOe pacCMOTpEHHE 3€MENbHbIX CIOpoB. HenelcTBUTENBHOCTh CHEIOK U HX
nociaenctus. [Ipobaema rocperucrpannu BemHbIx npas Ha 3UK.

Cucmema naanupoganus u KORMPOIIUHZA 6 YRPAGIEHUU NOPMeIem HEOGUNCUMOCHIU
OcHOBHBIE 33/1a4d KOHTPOJUIMHTA, COCTABJIEHUE CTPATETHYE€CKOr0 M OINEpPaTHUBHOIO IUIAHOB.
Opranu3allMOHHbIE MOJENM KOHTPOJUIMHIA JJsi pa3lIMyHbIX TUNOB mpeanpustuil. Kpurepuun
pe3y/IbTaTUBHON  LI€AM, CTOMMOCTHBIE IIOKa3aTead  yNpPaBIE€HYECKOro U (PUHAHCOBOTO
yuyeTa.YpoBeHb Uepapxu (UHAHCOBOIO IUIAHUPOBAHMS, BUIbl UHBECTHLIUI MO KPUTEPUIO «OOBEKT
WHBECTHULIMI», CTPYKTypa CTPATETMYeCKOro IUIaHA, TAaKTUYECKOro IUIaHa, OIEPaTUBHOTO
IUIaHA.COCTABJICHUE OINEPALMOHHOTO OIO/KETa: MPOAaxk, MPOU3BOJICTBA, NPSAMBIX 3aTpaT, 3aTpaT Ha
omlaTy TpyZda, TIPOU3BOJACTBEHHBIX HAKJIAJHBIX pacxXoiOB, 3alacoB, aJMHUHUCTPATUBHBIX
pacxonoB.KoHnenuuss  KM3HEHHOTO  LHMKJIA TOPOJACKHUX  00bekToB. OOmmMe  MOJ0KEHHS
IIPOU3BOJCTBEHHOIO IIJIAHUPOBAHUS CTPOSAILErocs o0BeKTa )51 IKCILTyaTallu
o0bekTa.@opmupoBanue  crpateru. [loprdenbHblii  aHanu3  phlHKa  OKWiIbd.  Mojenb
«TIPUBJIEKATEIILHOCTH PhIHKA — MPEUMYIECTBAa U KOHKYpeHLUs». OCHOBBI IUIAHUPOBaHUS B cdepe
BOCIIPOM3BOJACTBA  JKWIMIIHOTO  ¢ouaa.  OpraHuzanuss  I[JaHUPOBAHUS U KOHTPOJIL.
Opranu3zaiuOHHO-CTpYKTYpHBbIE acniekThl [TnK. YeTrsipe OCHOBHBIE OpraHU3alMOHHBIE KOHIEIIIMI
KOHTposumHra. OpraHusanus mpolrecca KOHTPOJUIMHra MJis MNPEANpUSATHI 10  YIpPaBIEHUIO
HEJBM)KMMOCTBIO C (DYHKIIMOHHOW M JAMBU3MOHHON OpraHM3allMOHHOW CTpyKTypoul. Opranuzanus
IPOIIECCOB CTPATErHuecKoro, TakTuyeckoro u omneparuBHoro [IuK. Jlomoympasnenue oObeKTamH.
CrpykTypa 3aTpar Ha COAEPKAHNE MHOTOITAXKHOTO KHJIOTO I0Ma.

Memoouueckue u npakmuueckue acneKkmsl KOHKYPEHMHO20 UEHO00pA306aHUA 6 YNpaesieHuu
3eMeNbHO-UMYUIeCMBEHHBIM Komnaekcom. KOHKYpeHTHOe 1IeHOOOpa3oBaHWE Ha KOMMYHalIbHbIE
yeayru. Ilopsnok 1eHooOpa3oBaHMS Ha KOMMYHallbHBIE pecypchl 3akoHojaTenbHass 0aza
perynupoBanus Tapudos. Metosl perynupoBanus Tapudos. [Ipouenypa popmupoBanus Tapudos.



®opmupoBanue TapupoB Ha yciayrd, okxasbiBaemble mnpeanpustusMu JKKX. OcobGeHHOCTH
(dopMHpoBaHUs 00BEMOB pealn3allui KOMMYHAJIBHBIX pecypcoB. Kanbkynupoanue cebecTonMocTu
NPOM3BOJICTBAN peau3alMd MPOAYKIUH MPEeIIpUATHHKOMMYHAIBHOTO KoMmiuiekca. [lopsaok
dopmupoBaHus Tapu(oB Ha KOMMYHaJbHBIE pPECYpChl B PBIHOYHBIX YyciIoBHsIX.KoHKypeHTHOe
1eHoo0pa3oBaHue B KUIMIIHON chepe. OObEKTh M CYyOBEKTHI PBIHKA YCIYT B XKHJIUIIHOW cdepe.
CrpyKkTypa 00BEKTOB U CyOBEKThI phIHKA KMIHUIIHBIX yciayr. COCTOSHUE KOHKYPEHTHOM Cpelbl Ha
pBIHKE YCIyr B KWIMIIHON cepe. KommuecTBenHble mokaszarenu pbiHKa ycinyr.DopMupoBaHue
CTOMMOCTH COZEp>KaHUs U peMoHTa ujoro ¢onna. Criocodbl pacueTa CTOMMOCTH COAEPKaHUS U
PEMOHTA JKWIBIX 3JaHUWA. AJNTOPHUTM pacyeTa CTOMMOCTH COJEpKAaHHUS W PEMOHTa OOIIEero
umyniectBa. OCOOEHHOCTH ONpEeAETIeHHs CTOMMOCTH pabOT MpU IPOBEIEHUH KOHKYPCOB
(rennepoB).Kontpons 3a meHooOpa3oBaHueM B KHIUITHO-KoMMyHaIbHOU chepe (KKC)CymHocTh
U BHUIbl KOHTpois 3a wLeHooOpasoBaHueM B JKKC. Pomp rocymapctBa B ayaure TapuQOB.
HerocynapcTBeHHbIE TPOBEPSIONINE OPTraHU3AIINH.

Mazucmepckasa npocpamma ""Cmenogule, u3onayuoHHble U omoe10uHvle mamepuannt”

Omoenounvie pabomsl u Mamepuabl

Otnenounble paboTel B cTpouTenbcTBe. [IpoM3BOACTBO  OTHENOYHBIX  paboOT  sABIsAETCA
3aKJIIOYUTEIbHBIM WU OTBETCTBEHHBIM 3TallOM CTPOMUTENIBCTBA JKWIbIX, AJAMHUHUCTPATUBHBIX MU
IPOM3BOJICTBEHHBIX 3/1aHUil. Be1OOp MaTepuana ero kauecTBo, U Coco0 MpUMEHEHHs! AJIsl BHELIHEN
Y BHYTPEHHEH OT/AEIKU MPUJIAET 3JaHUI0 HY)KHbIN apXUTEKTYPHBIM 00JIMK, 3CTETUUECKOE YOPaHCTBO
UHTEpbEpa U OIpeleNsieT ero cpok ciayxObl.Knaccupukanus CcoBpeMeHHBIX OTAEIOYHbIX
MaTepHraioB. JeleHne OTAEIOYHbIX MaTepHaIoB M U3JEIUN 10 00JaCTH MPUMEHEHUS, Ha3HAYCHUS
U NIPOUCXOXKJCHHIO, (PYHKLIMOHATIBHBIM IpHU3HakaM. OCHOBHbIE CBOMCTBA OT/EIOYHBIX MaTepHaloB
u  mpenuii. OcCHOBHBIE (YHKIMOHAJIBHBIE H  OOMIECTPOUTENBHBIE CBOWCTBA  OTAEIOYHBIX
MmaTtepuaigoB. TpeOoBaHUS K OTAEIOYHBIM MaTepuansaM W HU3JeNUSIM B COOTBETCTBUU C
KJIaCCU(UKALMOHHBIMU npusHakamu.Kepamuueckue OTJEJI0YHbIE MaTepuaibl u
uznenus. Kepamuueckue uzaenust st oOMUIOBKU (acaioB 37aHUM, 17 BHYTpEeHHEH OOJIMIIOBKU
CTEH, JJIs TOJIOB CIelHaIbHOro HazHaueHus. OCHOBBI TE€XHOJIOTUH, PU3NKO-XUMUYECKHE OCHOBBI
IPOILIECCOB CYIIKM M OOXKHTa KepaMuuecKux u3aenuid. CrocoObl AEKOPUPOBAHUS KepaMHUUYECKHX
MaTepuaioB U uznenuil. TpeOoBaHUS K CBHIPHEBBIM MaTepHuajaM, OCOOEHHOCTH TEXHOJOIHH,
OCHOBHBIE CBOWCTBA MAaTepHalOB W W3JEIHMHA, KOHTpOIb MX KauecTBa. Ilytm skoHOMMH
MaTepuaibHbIX W TOIUIMBHO-PHEPTreTHUYECKUX PpECypCoB IMPH IPOU3BOJCTBE KEPAMUYECKUX
OTJIENIOYHBIX MaTepuanoB.OTAENOYHbIE MAaTEPUAIBl U U3JEIUS U3 CTEKJA, CUTAUIOB U KAMEHHOIO
auThs. OTIeNI0uHbIe MaTepUalbl 1 KAMEHHOT'O JINThS, CUTAJUIOB M LIUIAKOCUTAIIOB. Buibl n3nenuii
U3 KaMEHHOTO JIUThs, UX CBOMCTBA, palMOHalbHbIE 00JacTH NMpUMeHeHHs. OCHOBBI TEXHOJOTHH.
Oco0eHHOCTH CTPOEHHUS CTEKJIOKPUCTAJUIMUECKUX MarepuanoB. Buael u3genuil U3 CUTAUIOB U
[IJJAKOCUTAJIJIOB, HX CBOMCTBa, CHOCOOBI MONy4eHHUs. TeXHHUKO-d’KOHOMHYECKHE IOKa3aTelu
npou3BoJcTBa.OTEIOYHbIE MaTepuaibl M M3JENUs HAa OCHOBE MHHEPAJIbHBIX BKYLIUX
BemecTB. Kimaccudukanus u mokasaTenu KayecTBa MaTE€pUaloB M U3JENUN HAa OCHOBE IIEMEHTA.
OO6mue cBoiicTBa, oOnactu mnpuMeHeHHs. CHocoObl OTHEIKH CTPOUTENBHBIX 3JIEMEHTOB
JICKOPaTUBHBIMM pacTBOpaMuU H O€TOHAMM, MeTaJIM3aliel, TepMOJeKOpUpoBaHUEeM. Bubl
nehopMaTUBHO-OT/IETIOYHBIX OETOHOB M PacTBOPOB M OCHOBHbIE TpeOOBaHUS K HUM. OTAenouHbIe
MaTepHalbl U U3/1eIHs Ha OCHOBE n3BecTH. OcobeHHOCTH TeXHOIorHU. CrocoObl OTAENKH JTUIEBOM
noBepxHocTU. OTAeN0UHbIe MaTepUaIbl U U3/IEIHs HA OCHOBE TUIica. Buabl TUIICOBBIX OTJEIOYHBIX
matepHuaioB U uznenuit. CorictBa. OCOOEHHOCTH TEXHOJIOTUH, CIIOCOObI 1ekopupoBanusi. CriocoObl
MOBBILIEHUSI  BOJOCTOMKOCTH. OKOHOMHYecKas 3(PPexkTuBHOCTh.OpraHuyecKue OTAEIOYHbIE
matepHaibl.CriocoObl MPOM3BOACTBA M COCOOBI JekoprpoBaHus. OCHOBHBIE SKCIUTyaTallMOHHBIE,
JIEKOpaTUBHbIE M cCHeluanbHble cBoiicTBa. IlyTHM mNOBBIIEHUS JOJITOBEYHOCTH OPraHUYECKUX



OTJENIOUHbIX MarepuanoB.  JlpeBecHO-ciaoucTble TMIACTUKU. ChIpbEBbIE MaTEpHAaIbl, OCHOBBI
TEXHOJIOTHH, CBOMCTBA. [[peBecHoBoOKkHUCTHIC TUIHTHI ([IBII). Buasr u coiictBa [IBII. CeipheBbie
MaTepuanbl U TpeOoBaHus K HUM. OCOOCHHOCTH TEXHOJOTHUHU IMPOHM3BOJCTBA PA3IMYHBIX BUIOB
muT. Crocobsl  aexopupoBanus JIBII. PammonanbHple oGmacth mnpuMeHeHus. J[peBecHO-
crpyxkeunbie Ut (CII). CoelpbeBble MaTepHaibl M TpeOOBaHUS K HHUM. TeXHOJIOTMYECKUN
nporecc mnpousBogctBa. CrnocoOwr  nekopupoBanus JICII. O6nactu npumenenus. Ilapker,
NMapKeTHbIE JOCKM U TapkeTHble mmMThl. CBoiicTBa. CmocoObl W3roTOBICHHS. BoOmpock
pecypcocOepexeHusi IMpH H3TOTOBIECHUH OTAEIOYHBIX MaTepUajJoB Ha OCHOBE JPEBECHUHBI.
[TonuMepHble  OTAENOYHBIE W3JeNuA. [JIaBHEMIIME CBOWCTBA  OTHEIOYHBIX  IMOJMMEPHBIX
MaTepuaioB. OCHOBHBbIE CBHIPHEBbIE MaTEpHalbl: IOJIUMEPHI, HAMOJHUTENH, IUIACTU(UKATOPHI,
OTBEPAUTEINHU, KPUCTAIIU3ATOPHI, KPACUTENIN, MUTMEHTHI U aHTUNIUPEHBI. [lonrmepHbie MaTepuaisl
JUIS BHYTPEHHEH M HApYXKHOW OOJMIIOBKH W OTACIIKH IMOMEIICHUH U 37aHui. byMakHO-CloHuCThIe
macTuku. ChIpbeBbIE MaTepUalbl, OCHOBBI T€XHOJOTUH. CTEKJIOIUIACTUKKM U MX PAa3HOBHUJIHOCTH.
CoIppeBble MaTepuaibl, CBOMCTBA, OCHOBBI TEXHOJOTMH, OTIEIOYHBIE MaTepuanbl Ha OCHOBE
MOJIMBUHUJIXJIOpU/IA U TOTUCTUPOJIA. ChIpbeBble MaTepUaNIbl. TE€XHOJIOTHS TJICHOYHBIX, JINCTOBBIX U
npodunbHeix u3aenuil. CrocoObl nexopupoBanus. [lonuMepHbIe OTIENOYHbIE MaTepHambl IJis
nosioB. Kimaccudukanmonnsie npusHaku. Jlunoneym. Buasl muHoieymMa U criocoObl TPOU3BOACTBA.
OcHoBHbIe cBoMcTBa. PenuH. Mapku u Bunbl. TexHonornyeckue cxeMbl Ipou3BoAcTBa. [lnutounsie
MaTepuaybl JJiS TOKPBITUS TOJIOB. Bunbl, mapku. Bumsl cbipbsi M CHOCOOBI H3TOTOBJICHHUS.
HanuBHble OeclIOBHBIE TIOJNBI, CBIPhE, COCTAaBBL, CHOCOOBI MPUTOTOBICHUS U YKIAIKA UX.
Teepnenune. Mapku u Buibl. T€XHOJIOrMYECKHE CXEMbI TPOU3BOACTBA. [ [MMTOUHBIE MaTepHrabl AJIst
MOKPBITUS 10JIOB. Bujibl, Mmapku. Buabl cbipbs U crocoObl u3rotopieHus. HanupHble OecIIOBHBIE
MOJIBI, CBHIPbE, COCTaBbI, CHOCOOBI MPHUTOTOBJICHUS U YKIAAKUA.OTIEIOYHBIE MOJIUMEPOECTOHBI,
MOJIMMEPCUITUKAThl M TIAcTOeTOHBI. [IprMeHsieMble MOTUMEPHl U CHOCOOBI HUX OTBEPKACHHUS.
CocraBsl, criocoObI TPUTroTOBIeHUSI. OpraHOMHUHEPATLHBIC COCTABBI IS O(DAKTYpHBAHUSI U OKPACKH
dacanoB 3maHuii U coopyxkeHuil. OxpaHa OKpyKarollel cpeibl, TEXHUKa 0€30MacHOCTH M OXpaHa
Tpyla TpU TPOU3BOACTBE OTACIIOYHBIX MaTepUaJIOB Ha OCHOBE IMOJIUMEPOB. Bompockl
pecypcocOepexeHus ¥ MPOU3BOJICTBA TOJTUMEPHBIX OT/IEJIOYHBIX MaTEPHAIIOB.

Tennosas 3auyuma 30aHuUil U COOPYIHCEHUN

CrpykTypa HOBOM cHCTEMBI TEIUIOBOM 3alllUTHI 34aHUN U COOpykeHUM u e€ 3HadeHue.CTpyKTypa
HOBOM CHCTEMbl HOpPMATHUBHBIX JJOKYMEHTOB 3/JaHHH CO CHIKEHHBIM THOTpEOJIEHHEM HHEPTUU
cocrout:Ha penepanbrom ypoBHe:CHull 23-02 "TerutoBast 3amura 3nanuii;Ceox mpasun CIT 23-101
"ITpoextrpoBanue TemnoBor 3amutel 31aHuil";I'OCT 30494 "IlapaMeTpbl MUKpOKJIMMATA B JKUJIBIX U
oOmectBeHHbIX 3AaHuAX';ueTeipe 'OCTa no obecneuenuto sHeproayaura 3nanuit (OCT 31166,
I'OCT 31167, TOCT 31168, TOCT 26254) u T'OCT 26229 1o TemIoBU3MOHHOMY KOHTPOJIIO
Ka4yecTBa TEIJION30JIALUU; pa3 ienbl "OHeprocoepexeHue" 1 mapaMeTpbl BHYTPEHHET0 KJIMMara B ABYX
HOBbIXx CHull mno xwneim 3panusm  (CHull 31-01 w CHull 31-02);na peruonaibHOM
ypoBue: Tepputopuanbubie Ctpoutensasie Hopmer (TCH) B 46 pernonax P® moj o6mmM Ha3zBaHuEM
"OHepreTrueckas 3(GEeKTUBHOCT KUIbIX U obuiecTBeHHbIX 3aanHuit" (o1 TCH 23-304-99 no TCH
23-350-2004).Bce BpImeykazaHHble JOKYMEHTHI OQHIMAIBGHO YTBEPIKICHBI COOTBETCTBYIOIIMMHU
OpraHaMu BIJIACTH, BBEJCHBI B JICWCTBHE U MMEIOT CUIIy 00s3aTENbHBIX K MCIIOJHEHUIO JOKYMEHTOB.
CormacHo HoBOoMy 3akoHYy P® "O Texumueckom PerymupoBanmn" Bce I'OCT'st m CHull'sl,
YTBEPK/IEHHbIE J0 BBEJCHUE ITOTO 3aKOHA, OyAyT JEUCTBOBATh KakK 00s3aTeNbHbIE K HCIIOJHEHHUIO B
TedeHue 7 JIeT, mociie dero craHyr pekoMenmarenbHbiva. CHull 11-3-79* "CrpowutenpHas
TeIJIOTeXHUKA" npu3HaH He neiictByronmM ¢ 1 okTs10ps 2003 r. TCH Oynyt neiictBoBath u Gosee 7
JeT Kak oOs3arenbHble JOKYMEHThl. CTpouTenpHas OTpacib, Kak HHKakas Jpyras oTpacib
NPOMBIIUIEHHOCTH B Poccum, mnepexuBaeT 3aMETHBIM moAbeM. briaromaps HOBBIM HOpMaw,
SHEpronoTpedsieHNe Ha OTOIICHHE BHOBb IOCTPOCHHBIX M PEKOHCTPYMPOBAHHBIX 32 MOCJIEAHUE § JIET



31aHul CHU3WIOCH OT 35 10 45 % B 3aBucuMocTu OT TUNOB 31aHui. [1o nanuem ['occtpost PO 2003
r., y)ke 6% (170 MiHKB.M) OT Bcero ¢oHaa xuibix 3aanuii Poccun (2818 MiIH. KB.M) COOTBETCTBYIOT
TpeOOBaHMSAM HOBBIX HOpM. llpom3omen mepexoJ OT MOBCEMECTHOTO PacIpOCTPAHEHHS
OJTHOCJIOWHOTO ¥ TPEXCIOMHOTO MAHEIbHOIO JOMOCTPOGHHS K  MOHOJMTHO-KapKacCHOMY
JIOMOCTPOEHHUIO C HapY)KHOM TEIUIOM3OJISIIIMEeH, C HEBEHTWIMPYEMBIMH U BEHTWJIMPYEMbBIMU
dacagamu, ¢ IPUMEHEHUEM JIETKUX TEIUIOM30JISIIUOHHBIX MaTepuanoB. Hanuim mupokoe npuMeHeHue
IIPOEKTHI 3JaHUH C YIIUPEHHBIM KOPITYCOM (210 22—25 M 10 cpaBHEHUIO ¢ pexHUM 12 M). [lonyunnu
MIPUMEHEHHUS JIETKUE STYEUCThIe OETOHBI M OETOHBI C MOPUCTHIMHU 3aNIOJTHUTEISIMU. JJOMOCTpOUTENbHBIE
KOMOWHATBI, TIPOJIOJDKAOIINE BHITYCKaTh WHIYCTPHAIBLHO M3TOTABIMBACMBIC 3aHUS U3 TAHEIHHBIX
KOHCTPYKIIMH, Mepeluid K O0JblIeMy pa3HOOOpa3Hi0 BBITYCKAeMbIX M3ACTHMA. 31aHus, BO3BOJAUMBIE
U3 3TUX KOHCTPYKIMH, HE OTIMYAIOTCSA [0 BHEIIHEMY BHJY OT MOHOJUTHO-KApKACHBIX 3AaHUM.
[Tpuyem mo cebGecTOMMOCTH HBIHE BBIITYCKaeMble Hapy)KHbIE MaHEIbHbIE CTEHBI C TEIUIO3AIIUTOM, B
TPH pasa JIydllleld 10 CpaBHEHUIO C TIPEXKHEH, Jaxe Jemienie npexxuux Ha 10—15% (nanpumep, Takue
MaHeIbHbIE OTPAXKACHUS BBIMYCKAIOTCS B JOMOCTPOUTENBHBIX KOMOWHATaxX TOpoAoB SKyTCK u
Tomck). IloBceMecTHO cTajiu TNPUMEHATHCS OKHA CO CTEKJIONAaKeTaMH U3 CTEKOJI C MaJlblM
KOO(QQHUIIMEHTOM OTpaKEHUS U TeperuieTaMH M3 KJICCHOM JpPEeBeCHHbl WM IUIACTMACCOBBIX
npodwreit. [Ipuamumner  noctpoenuss HoBoro CHwullHoweni CHull "TemsoBas 3amura 3maHuAn"
ABIISIETCA SAPOM 3TOM cuctembl. [Io OCHOBOMONArarOIUM MPUHIIMIIAM — 3TO COBEPIIEHHO HOBBIN
JIOKyMEHT Kak IO CBOEW CTPYKType M O0JacTh NPUMEHEHUS, TaK M IO YCTaHABIMBAEMBbIM UM
KPUTEPHSIM  TEIUIO3AIUTHL, METOJAaM  KOHTPOJS, XapakTepy ©  YpPOBHIO  JHEProayjaura,
COIVIACOBAHHOCTH C €BPONEHUCKMMH cTaHaapramu. [Ipm 3TOM HOBBIM JOKYMEHT COXpaHSET
npeeMcTBeHHOCTh coTMeHHbIM CHull "Crpoutenbnas temiorexnuka" B pemakuuu 1998 r. u
o0ecrieunBaeT TOT JK€ YPOBEHb DHEProcOCpEkKEHHUs, OJHAKO NPEACTAaBISET Ooyiee IIUPOKHE
BO3MOXKHOCTH B BBIOOpE TEXHHUYECKUX PEIIEHHH U CIOCO00B COONIONEHUS HOPMHUPYEMbIX
napametrpoB. HoBbie HOPMBI, B OTJIMYKE OT MPEKHUX HOPM, OTHOCATCS HE TOJIBKO K IMIPOECKTUPYEMbIM
U PEKOHCTPYUPYEMBIM 3/1aHUSIM, HO TaKXe W K OSKCIulyaTupyembIM 31aHussM. B HoBom CHull
M3JI0’KEHBI TOJILKO OCHOBHBIE HOPMBI K 3[ITaHUIO HJIM COOPY>KEHHUIO. MEeTO/IbI TPOEKTUPOBAHUS, B TOM
yucie U anpTepHatuBHbIe, BeiHeceHb B CBoj [lpaBun (CII) "IIpoekTupoBaHue TEMIOBON 3aIIUTHI
3MaHUKA" W MOTYT OBITh HCIOJB30BAaHbI MPOEKTUPOBIIUKOM B 3aBUCUMOCTH OT TBOPUYECKOTO
MoTeHIMaNa, KBamu(UKaluy, TeXHUYeCKUX BOo3MokHOcTe. Takas cBoOoja pacrpocTpaHsieTcs Ha
BBIOOP TEXHUYECKUX PEHICHUN M CIIOCOO0B UX pealTU3alliy MPHU TETUIOTEXHUYECKOM MPOSKTUPOBAHUHN
3/1aHUM, KOTJa KOHEYHBIA pe3yibTaT JOCTUIAETCA 3a CUET MOBBIIICHHS KauecTBa MPOEKTUPOBAHUS.
VYcTaHOBNIEHHBIE KPUTEPUHM MOTYT TakKXK€ HCIOJB30BAaThCA JUISL  OICHKHM  DHEPreTHYeCKOH
3¢ GEKTUBHOCTH CYMIECTBYIONIMX 3[aHUN C IETbI0 ONpeleNeHHs] HEOOXOAUMOCTH YIYYIIeHUS HUX
sHepretrueckoit s dextuBHOCTU. [ [prHIMmuaneaeie  ommuusi  HoBoro CHwullHoseiii  CHull
OTIpeNieNisieT HOPMHUpPYEMbIe MoKa3aTeau YHEeProdPPeKTUBHOCTH 3[AaHUN, OTBEYAIOIIUX MHPOBOMY
YPOBHIO, W METOJBl WX KOHTPOJIA.B HOBBIX HOPMAax:yCTaHOBJICHBl YHCJICHHBIC 3HAYCHUS
HOPMHPYEMBIX TOoKa3areneld HHeprodPPeKTUBHOCTH 3AaHUM; JaHbl MpaBUia MPOCKTUPOBAHUS
TEMJIOBOM 3allUThl 3/IaHUW TPU HCIIOJNB30BAHUHM KaK IIO3JIEMEHTHOTO HOPMHUPOBaHUsSA, TaK |
nokazareseil dHeprod((HeKTUBHOCTH; JaHa KIACCH(HUKAIMS HOBBIX U AKCIUTyaTUPYEMbIX 3[aHUN IO
SHEpreTHIecKkor A((PEKTUBHOCTH;OTKPHITA BO3MOXKHOCTH CTPOUTH 37aHHsI C 0oJiee BBICOKUMHU
nokazareisiMu  dHeprod(p(eKTUBHOCTH, YeM HOPMHUPYEMbIC; CO37aHa BO3MOXKHOCTH BBISBIISTH
AKCIUTyaTUpYEMbIE 3/IaHUsI, KOTOpble HEOOXOAMMO CPOYHO PEKOHCTPYHPOBAaTh C TOYKU 3pPEHHS
9HEeprodPpPeKTUBHOCTH; JaHBI METOAbI KOHTPOJS COOTBETCTBUS HOPMHUPYEMBIM TIOKa3aTeNsIM
TETJIOBOM 3allIUThI U DHEPreTUYECKON d(P(HEKTUBHOCTH KaK MPHU MPOCKTUPOBAHUU U CTPOUTEIHCTBE,
TaK ¥ B JaJbHEHIIIEM MPH SKCIUTyaTalliu 3AaHui (9HepreTudeckue nacrnopra).OCHOBHBIE KPUTEPHH

YcTaHOBIIEHBI J1BE€ TPYIMIBI 00sA3aTEIbHBIX K WCTIOJHEHHIO B3aWMOCBSI3aHHBIX KPUTEPHEB TEIJIOBOM
3alUTHl 3[aHUS M JIBa CIOCO0a TMPOBEPKHM HA COOTBETCTBUE OJTUM KPUTEPUSM, OCHOBAHHBIX
HA:HOPMUPYEMBIX 3HAYEHHUSX COMPOTHBIEHUS TEIUlonepenaye i OTIEIbHBIX OrpaKIaromiuX



KOHCTPYKLIMH TEIUIOBOM 3alllUThl 3[aHMsI, PACCUMTAHHBIX HAa OCHOBE HOPMHMPYEMBIX 3HAUEHHM
YIEIBbHOTO pPacxofa TEIUIOBOM JHEPrMM Ha OTOIUICHME M COXpaHEHHBIX OT mnpexHero CHull;
HOPMHPYEMOM YJEIBHOM pacxoJie TEIJIOBOM 3HEPrMuM Ha OTOIUIEHHWE 3]1aHMsl, I103BOJISIOLIEM
BapbUPOBATh TEIUIO3AILUTHBIE CBOWCTBA OIPAXKAAIOLIMX KOHCTPYKLMI 37aHMM (32 HCKIIIOYEHUEM
NPOM3BOACTBEHHBIX 3JaHMK) € YYEeTOM BBHIOOpAa CHUCTEM MOAJCpP)KAaHUS MHKPOKIMMAra M
TEIJIOCHAOXKEHUSI ISl IOCTHKEHUsST HOPMUPYEMOT'0 3HaueHMs 3TOro nokasarens.Beibop crnoco0a, 1o
KOTOpOMY OyJIeT BECTUCH MPOSKTUPOBAHKUE, OTHOCHTCS K KOMITETEHIIMH MTPOSKTHONW OpraHU3aluy W
3aKa3yuka. MeToAabl M NyTH  JOCTMXKEHHMs  3THMX  HOPMAaTMBOB  BBIOMpAIOTCS  IIpH
npoektupoBanuu.Knaccupukanus 3maHuii 1o sHepreTuueckoil dddextuBHOocTH B Tabnuie
Ipe/ACTaBleHa KiIaccupUKalus 3JaHUH 10 CTENEHM OTKJIOHEHMs pacyeTHBIX WM H3MEPEHHBIX
HOPMaJIM30BaHHbIX 3HAYEHUH YJIIENbHBIX PACXOO0B TEIUIOBOWM SHEPIMU HA OTOIUICHME 3JaHUsS OT
HOPMUPYEMOIO0 3HayeHus. OTa KilaccuUKalMsg OTHOCUTCS Kak K BHOBb BO3BOJUMBIM H
PEKOHCTPYHPYEMBIM 3[aHUSM, MPOEKTHl KOTOPHIX pa3paboTaHbl B COOTBETCTBHE C TPEOOBAHUSAMHU
OIMCAHHBIX BBIIIE HOPM, TaK U K IKCIUIyaTUPYEMBIM 3/1aHUAM, IIOCTPOEHHBIM 110 HOpMaM 110 1995 r.
K xmaccam A, B u C Moryr ObITb OTHECEHBI 37aHUs, TMPOEKTHI KOTOPBIX pa3pabOTaHbI MO0 HOBBIM
HOpMaM. B nporiecce peasibHOM 3KCIUTyaTaluu 3HepreTudeckast 3pGeKTHBHOCTh TaKUX 37aHUI MOXKET
OTJIMYaTbCS OT JIAaHHBIX NPOEKTa B JIyUlLIyl0 CTOpoHY (kiaacchl A u B) B mpenenax, yka3aHHBIX B
tabnuue. B ciyudae BbiBieHus kinacca A U B, pekoMmeHayercss mpUMEHEHHE OpraHaMu MECTHOTO
CaMOYTIpaBJICHUS] WM MHBECTOPAMHU MEPOIPHUITUN [0 SKOHOMUYECKOMY CTUMYJIHMpoBaHuio. Kiaccel
D u E orHOCATCS K 3KCIUIyaTUPYEMbBIM 3IaHUSAM, BO3BEICHHBIM II0 JEHCTBYIOUIMM B IIE€PHUOA
cTpoutenberBa HopMaM. Kimace D coorBercTByeT HOpMam 110 1995 1. DTH Kitacchl 1at0T HHGOPMAIIHIO
OpraHaM MECTHOT'O CaMOYIIPABJIEHUS WM COOCTBEHHHMKAM 3JaHUN O HEOOXOIMMOCTH CPOUHBIX WIIH
MEHEE CPOYHBIX MEPONPUATHI IO YIYYIIEHHIO 3HepreThyeckon sp¢peKkTuBHOCTH. Tak, Harpumep,
JUId 37aHui, nomaBUIMX B Kiacc E, HeoOXoauma cpoyHash PEKOHCTPYKLUS C TOYKU 3pEHHS
sHepreTndeckor  APPekTnBHOCTH.KOHTPOIL TapaMeTpoB W  JHEPreTHUSCKHHA ayAWT 3aHUH
Ocobennocteio HoBoro CHuIl sBnsiercst oOsi3aTenbHas K 3alOJIHEHHIO (OpMa 3HEPreTHYecKOro
nacropra 3/aHusl, NpeJHa3HAYeHHOTO [UIs KOHTPOJS KayecTBa MPOEKTHPOBAHUS 3AaHUS U
MOCJEAYIOEr0 €ro  CTPOMTENbCTBA M OKCIULyaTallud. OHEPreTHMYECKMM  IaclopT — JaeT
MOTEHIMAJIbHBIM TOKYNATEeNIIM U SKWIbIIAM KOHKPETHYI0 HMH(OpMalUi O TOM, YTO OHU MOTYT
OXKHJIaTh OT 3HepreTudeckor 3pdextuBHOCTH 3aaHUA. bonee sHEProahHEeKTUBHBIM 3aHUSIM MOXKET
OTJaBaThbCs NPEANOYTEHUE, MOCKOJIbKY B HUX MEHBIIME IUIATEXKU 3a DHEPIUi0. DHEpreTHUYEeCKHUi
nacropT yjnoOeH Takke A 0OOCHOBAHUS JIBTOTHOTO HaJOrOOOJIOKEHMS, KPEAUTOBAHUS, JOTAIUM
JUTs OOBEKTHBHOW OIICHKHM CTOMMOCTH KHJIOM IUIOmMAa Ha pbiHKE Xuibsd U T.1. Hoerit CHull
HoTpeOoBaJl OCYLIECTBIATH KOHTPOJIb KaYeCTBa TEIUIOM30JISILIUHN KX/0T0 3[aHUs TIPU PUEMKE €ro B
AKCIUTyaTalll0 METOIOM TepMorpaduueckoro odcnenoBanus coriacHo ['OCT 26629-85 "Merox
TEIUIOBU3MOHHOIO KOHTPOJII KayecTBa TEIUIOM3OJSLMUA OTPaKAAOIMX KOHCTpyKImi". Takoii
KOHTPOJIb TIOMOKET BBISIBUTH CKpBITbIE JEPEKThl M BO3MOXKHOCTb HX YCTpaHEHHUS J0 YyXojaa
cTpouTeneid co crpoutenbHoro oObekra. Takxke HOBbIE CHull mnorpeGoBan oCyIIeCTBIATH
BBIOOPOYHBI KOHTPOJIb BO3yXONPOHUIIAEMOCTH MOMEUIeHUi 31aHuil corsacHo HoBoMy ['OCT
31167-03 "3pmaHus u coopykeHus. MeTon OmpeaeieHUs BO3AYXOMPOHHUIIAEMOCTH TMOMEIIEHUN |
3n1aHui B HarypHbIX ycioBusx". B HoBom CHulle taxkke comepxarcst ykazaHus IO KOHTPOJIIO
TEIUIOTEXHUUYECKUX M DJHEPreTUYEeCKHX I[apaMeTpoB INpU JKCIulyarauuu 31aHuid. KoHTpois
napaMeTpoB MPHU IKCIUTyaTallM 3/aHUN OCYIIECTBISIOT C MOMOIIBIO SHEPreTUYECKOro ayauTa Io
HoBoMy ['OCT 31168 "3manust u coopyxeHus. Metoj omnpeneneHus YIAeIbHOTO MOTpeOIeHUs
TEIJIOBOM HSHEPruyd Ha OTOIUIEHHE". ODHEpPreTMYeCKUui ayauT 3JaHHs  ONpENeNsieTcsl Kak
MOCJIEI0BATENbHOCTh JICHCTBUM, HANPaBICHHBIX HA OMNpENENIEHHE PHEPreTHYecKo 3(PPEeKTUBHOCTH
3M@HKUSI U OIIEHKY JHeprocOepexeHus. Pe3ynbTaTbl HEPreTHUecKoro ayAuTa SBISIOTCS OCHOBOM
KJIacCU(PUKAMKN U CepTUPUKALUK 3/1aHUHA 10 SHEprod(ppeKTUBHOCTH. Tak, HampuMmep, HaMH 3UMOM
2004 r. 6bur BemonHeH cormacHo ['OCT 31168 sueproayaut 11-TH 3Ta)XHOTO YKWIJIOTO JOMa B T.



MockBe, Bo3BeeHHOro 1o cucreme IlnacrbGay. Pe3ynbraTsl sHeproaynuTa mokasaiu (hakTHUeCKHid
HOPMaJIM30BaHHBIA YACIBHBIN pacxoa 3Hepruu Ha ortoruieHue 3manus 70,3 kJbx/(M20C cyrt) mpu
HopmupyemoMm B CHull 23-02 3nauenuun 72 k/[x/(M20C cyT), CONPOTUBIICHUE TEIUIONEpEaaye CTCH
3,65M20C/Bt npu HOopMupyemoM 3HaueHuu 3,16M2 oC/BT, kinacc 3HepreTuueckor 3pGeKTUBHOCTH
"Hopmanbupiid". O4eBUAHO, YTO TaKoe 37aHUE SHEProd(p(eKTUBHOE M MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUSAM HOBBIX HOPM 110 000UM KpuTepusMm. B nporecce sxcrutyaranuu ¢hoHaa 30aHUN JOKEH
OCYIIECTBIIATHCS BHIOOPOYHBIM SHEPreTUYECKUI ayIUT Ha IPEIMET COOTBETCTBUS TPEOOBAHHUSIM HOPM
WIM Ha MpeAMET IUIAHWPOBAHUS PEKOHCTPYKIMM 3/1aHUM. Pe3ynbTarbl 3HEpPreTM4yeckoro ayaura
JIOJDKHBI CITY)KUTh OCHOBAaHMEM [UI aHalM3a BapUaHTOB WX pPEKOHCTpykuuu.Paznen mpoekra
"OueproadppexkruBHocts” B HOBoM CHull m B CHull 31-01 npemycmoTpena oOsi3aTebHAs
pa3paboTKka HOBOTO pasjena mpoekTa 3manuil "DHeprodddexktuBHOCTL". B 3TOM paszjiene MOMKHBI
ObITh TPEACTaBICHbl CBOJHBbIC TMOKa3aTeau JHEProd(p(eKTUBHOCTH TMPOEKTHBIX pPELUICHUNA B
COOTBETCTBYIOIIMX YacTsAX MpoeKkTa 3AaHus. CBOJHBIC TOKA3aTeIH 3HEProd(PEeKTUBHOCTH JOJKHBI
OBITh COIMOCTABJICHbI C HOPMAaTHUBHBIMU MOKA3aTeIsIMH JIEHCTBYIOLIMX HOPM. YKa3aHHBIN paslen
BBITIOJTHSIETCSI HA YTBEP)KJAEMBIX CTAHSIX MPEANPOSKTHON M MPOEKTHOW JOKyMeHTauuu. Pa3paboTka
pazzaena "DHeprodpekTUBHOCTL" OCYIIECTBIAETCS MPOeKTHOU opranuzanueil. [Ipu HeodxomgumocTu
K pa3paboTKe ATOro pasjiesia 3aKa3uukoOM M IMPOEKTUPOBIIMKOM IPUBJIEKAIOTCSI COOTBETCTBYIOLIHE
CHEUAIMCTBl U 3KCHEPThl U3 ApPYrux opraHu3anuid. OpraHbl 3KCIEPTU3bl JOKHBI OCYIIECTBISATH
IIPOBEPKY COOTBETCTBHSI HOpMaMm IPEINPOEKTHOW M MPOEKTHOW JOKYMEHTalluh B COCTaBe
KOMILIEKCHOTO  3aKitoueHus. TeppuTopuanbHble  HOPMBI 1O  SHEPreTH4eckoil  3(PPeKTHBHOCTH
[TpaBoBasi ocHoBa paspaborkm TCH mist permoHoB — cyObekToB Poccmiickoit ®enepammn —
npenycmotrpena crarbei 53 "I'pagoctpoutensHoro koaekca Poccuiickoit @enepanun’. B HacTosiee
BpeMsi yTBEP:KZIeHO U 3apeructpupoBano B ['occtpoe PD 46 TCH u eme 5 TCH Haxonsarcst Ha cTauu
3aBepiieHHs] (CM. KapTy Ha PUCYHKE C OTMEYEHHbIMH pernoHamu, umeroummu 3td TCH). Ilo
ocHoBHbIM npuHIMnaM Bce TCH coorercTBytoT HoBomy CHull, onHako, 00JIbIIMHCTBO U3 HUX OBLIO
BBE/ICHO JI0 €r0 YTBEP)KICHUS M TOATOMY HEKOTOpbIE IOJIOKEHUS M MapaMeTpbl HEeoOXOIMMO
npuBectd B coorBerctBue ¢ HOBbIM CHull. [Ina xaxnoro TCH Obumm  pazpaboTanbl
JETAIU3UPOBAHHBIE KIIMMATHYECKHE TapaMETPBI ¢ YUETOM nociensHero 20 JeTHero nepuoja, rpaayco-
CYTKH OTONMTEIBHOIO MEpPHOJa U BEIMYUHBI COJTHEYHOU pagualvy MpU JEHCTBUTENBHBIX YCIOBUSIX
00JIaYHOCTH 32 OTOMUTENbHBINA Nepro. 711 HEKOTOPBIX PErMOHOB ObLIO BBHIMOIHEHO KIMMaTHYECKOe
paiionnpoBanue.CormacoBanue ¢  eBporedickumu  crangaptamu  Hoseriit  CHull  oTBewaer
MEXIYHAPOJAHOMY YPOBHIO CTAaHJIApTH3AllMHU 3/IaHUH; B YACTHOCTH, OH COIJIacyeTcsi ¢ TpeOOBaHUSIMHU
Hupexktusel (3akona) EC Ne93/76 SAVE u pemenuss EC Ne647 o mnpuHSITHH JOATOCPOYHON
HporpaMMbl COJEUCTBHS 3HepreTuueckor sddextuBHocTH 31aHuil SAVE ¢ 1998 mo 2002 rr., ¢
HOBbIM TocTaHoBieHueM @OPI" EnEV 2002 u c¢ HoBoil upexktuBoii EC mno sHeprernyeckum
nokaszaressiM 37aHui. HekoTopble TeppUTOpHabHBIE HOPMBI II0 3HEPrETHMUECKUM I10Ka3aTENsM
BBOJWIHCH B Poccnn nake panbiie, yeM Ha 3anaae. Hanpumep, MockoBckue Hopmbl MI'CH 2.01-99
ObuTH yTBEpsKAEHBI B 1999 1., a aHanoruuHble HOBbIE HOPMBI | epManuy ObLIM BBEIEHBI TOJIBKO B 2002
rony. IIpencraBisger uHTEpeC COMOCTABICHHE HOPMATUBHBIX Moka3areneidl ['epmanun u Poccun mo
KOHEUYHOMY YJIEIbHOMY pacxoJly PHEpPrUM Ha OTOIUIEHHE. 3HA4eHHE JTOro IOKa3arels B HOpMax
I'epmanuu  Haxomutcss B mpenenax oT 40 mo 96 kBr*u/(M2*rom) mpu 06a3oBoit  cucreme
TEIJIOCHAOKEHHsI. BemuuumHBl KOHEYHOro  YAENbHOIO pacxoja OJHEPruM Ha  OTOIUICHHE,
ycraHoBieHHble B TCH P® u B HoBoM CHull m nepecuntaHHple Ha KIMMAaTHYECKHE YCIIOBHUS
'epmanuu, HaxomsaTcss B mperenax oT 55 mo 105 kBr*u/(M2*rom). O4eBHIHO, YTO TapaMETPHI
HEMELIKMX HOpM OoJiee )KeCTKUE, YeM HOBbIE poccuiickue HOpMbI (Ha 2027 % 111 MHOTOKBapTHUPHBIX
KUIbIX 371aHui Ha 9-10 % U1 OIMHOKBApPTHUPHBIX J0MOB).3akmtoueHneCo3aHHasi CUCTEMa HOPM
o0ecreynBaeT MPOEKTUPOBAaHUE 3/1aHUM ¢ 3()(PEKTUBHBIM HCMIONB30BAaHUEM HHEPIUH, a CHUCTEMaA
CTaH/JapTOB BBOJMT HOPMHUPYEMbIE IapaMeTpbl MHUKpOKIMMara W 0Oecle4ynBaeT KOHTPOJIb
HOPMHUPYEMBIX TEIUIOTEXHUUYECKUX U SHEPIeTUYECKUX MapaMeTpOB MPH dKCIUTyaTauuy 31anusd. Hoas



METOJIOJIOTHS HOPMUPOBAHMSA BIIEpBBIE ObUIa arnpoOMpoBaHa B OOJBLIOM uucie peruoHoB Poccun u
MPOTECTUPOBAHA HA MPOEKTaX MHOTOUMCIIEHHBIX 3/1aHUN pErvoHaJIbHBIMU crieruanucramMu. HoBble
HOPMBI J1al0T BO3MOXHOCTb JOCTH)KEHUSI HOPMUPYEMBIX ITOKA3aTelell 3a CUET NOBBIILICHUS KauecTBa
MIPOEKTUPOBAHUS U 0oJiee MUPOKUX BO3ZMOXKHOCTEH B BBIOOpE apXUTEKTYPHBIX (HOpM, TEXHHUECKUX
pemieHnid U crnocoOoB ux peanuzauud. OgHAKO peanu3anusi STUX BO3MOXKHOCTEH Tpedyer
JOTIOJIHUTENBHBIX YCHIIMK Tpu npoekTtupoBaHuu. C 1enbio 00JerdeHus: 3TUX yCWIMHA pa3pabdoTaH
HHEPreTUUECKUN MacnopT 3JaHusl U €ro KOMIbIOTepHas Bepcus. [lepBoHaudanbHbIE OMACEHUS B
CIIO)KHOCTU PabOThl C HOBBIMM HOpMaMH HMCYE3al0T IOCJe JAEMOHCTPAllMd MX NpPUMEHEHHUs Ha
kommnbtoTepe. [IpuHIMNManbHas METOJ0JI0OrMYECKasi OCHOBA HOBBIX HOPM M OCHOBHBIE HOPMATHUBBI
COOTBETCTBYIOT MEPEIOBOMY MEXIYHAPOJAHOMY YPOBHIO, 3T HOPMBI KOPPETUPYIOT C €BPONEHCKUMHU
crapaapramu U TpeboBanusmu aupektuB EC. Cuctema HOpPM M CTaHIApTOB CO3/aa YCIIOBHS JUISA
npeoOpa3oBaHusl PbIHKA HOBBIX CTPOMUTENBHBIX TEXHOJIOTUH, CHOCOOCTBYET CTPOMTEIBHOMY OyMmy,
YBEJIMYMBAET 3aHATOCTh HACENICHHS, NPUBOJUT K CYIIECTBEHHOMY SHEProcOepeKEeHHUIO, MOBBIIIACT
TEIUIOBOM KOM(OPT B MOMELIECHHUSIX 3JaHUI U CHIKAET 3aBUCUMOCTh BHYTPEHHEH cpelibl 3/1aHuil OT
ABApPUIHBIX U SKCTPEMAIIBHBIX CUTYaIUN.

Pewenue mexnonozuueckux 3zaoau na 5 BM

00630p conepxanus kypca.CoBpeMeHHOE ammapaTtHOoe U MporpamMmHoe obecneueHne.OCHOBHBIE
HAaIlpaBJICHUSI HCIIOJb30BAaHUSI COBPEMEHHOM KOMIIBIOTEPHOW TEXHOJOTMH. MOJenupoBaHue.
[TporammupoBanue. BusyansHoe mnpoektupoBanue. OOyuyaromue cuctembllloHsTe 0 ceTeBbIX
texnosorusix. HWurepuer.Ilonsitue o mnpoektupoBanuu 0a3 gaHHbIX.lIporpammupoBanue B
TEXHOJIOTUM CTPOUTENIbHBIX MaTepuasioB. M3ydeHue mutepdeiica 1 BOZMOKHOCTEH COBPEMEHHOTO
nporpamMHoro odecneuenus. [Iporpammuposanue B MATLAB.

Memoovl uccnedosanus CmpyKmypvl CIHpOUmMeIbHbIX MAMEPUATOE

Knaccuuecknii xuMuyeckuil aHanu3. lIpuroroBneHne BOJOHBIX, KHUCIOTHBIX M OPraHUYECKUX
BBITSAXKEK Hp06 CTPOUTCIIBHBIX MATCPHUAIIOB IO COOTBECTCTBYIOUIMM MCTOHHK&M.K&HCCTBGHHBIﬁ u
KOJIMYECTBEHHBI aHanm3. Kommuiekconomerpus. MccnenoBanne BOIHBIX BBHITsKEK. OmpenencHue
pH. dpo6Hblii aHamu3 OCHOBHBIX KaTHOHOB M aHMOHOB. KonuuecTBeHHOE omnpe/enenrne cBoOOIHOM
U3BECTU B MaTepuasie. KOMIIIEKCOHOMETPUUYECKOE ONPEEIICHNE KaTUOHOB KAJIbLUSA U MAarHus Ipu
COBMECTHOM HIpuCcyTcTBUH. OnTHueckrue MeTo bl aHanu3a. Onpenenenue BogopactBopuMeix [T1AB
MeTogoM Y P-criektpockonuu. McciieqoBaHue KHUCIOTHBIX BBITSDKEK. KadecTBEHHOE ompelerneHne
9KOJIOTHYECKHU H€6J'IaFOHpI/I$ITHI)IX HOHOB MU, IIMHKa, XpoMa ¢W CBHHIIA. OHpeI[eJ'ICHI/IC
KOHIIGHTPAllMM HOHOB JKeJle3a METOA0M (DOTORIEKTPOKONIOpUMETpUH. TepMUYecKne MeTO b
aHanu3a. JlepuBarorpaduueckoe UCClIeOBaHUE TBEPABIX 00pa3loB MarepuanoB. KauecTBeHHas u
KOJIMYECTBEHHAs OLICHKa JepuBarorpamMM. KadecTBeHHas M KOJIMUYECTBEHHAs OLICHKA TEIIOBBIX
3pPEeKTOB  peaxiuii. [loctpoenne W  pacuer  TEPMOTPaBUMETPUUYECKUX  KPUBBIX.
PentreHocTpykTypHbIii  aHanu3. PeHTreHOCTPYKTYpHBIM  aHamu3 00pa3lioB  CTPOUTEIbHBIX
MaTepUasoB .



