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1 OBIIUE ITOJIOKEHUA

Kanguparckue sk3aMeHbl NMPEACTaBISAIOT cOO0M (OpMYy OLIEHKH CTENEHU
IIOATOTOBJICHHOCTH COMCKATENsl YYEHOM CTEIEHU KaHAWAaTa HayK K IIPOBEICHMIO
HAy4YHBIX HCCIEAOBAHUM 110 KOHKPETHOW HAyYHOM CHELMAIBHOCTH U OTPACIU
HAyKH, 10 KOTOPOX MOATOTABIMBAETCS UM MOATOTOBJIEHA IUCCEPTALUS.

CnennanpHas JUCLUIUIMHA «I'maporexHuuecKoe CTPOUTEIBLCTBO,
TUApPABIMKA W WHXEHEPHas THIPOJIOTHS» BXOIUT B O0SA3aTENIbHBIA IEPEUYCHb
KaHJIUJATCKUX AK3aMEHOB MO HAay4yHOW crnenuanbHocTy 2.1.6.I'maporexHuueckoe
CTPOUTEINIBCTBO, THIPABIIMKA U NHKEHEPHAsA THIPOJIOT .

Conepxanue CHEHAIBHOU JUCLIUIIIMHBI «I'maporexnuyeckoe
CTPOUTENIBCTBO, THAPABIMKA W HMH)KEHEPHAs THUIPOJIOTHS» BKIIOYAECT IIEPEYEHB
BOIIPOCOB B 00JIaCTM HAYYHBIX HCCIEAOBAaHUN IO COOTBETCTBYIOUIEH Hay4HOU
CHELMATILHOCTA U COCTOMUT M3 TpeX OJOKOB: T'MJIPOTEXHUYECKOTO CTPOUTENIHCTBA,
TUAPABIUMKA U UHKECHEPHOU THIPOJIOTUU.

2 COAEP KAHUE KAHIANJATCKOI'O DOK3AMEHA

1. O6mue Bonpockl. Bogusie pecypesl. Bonnoe xo3siictBo. CocrosiHUE U
NEPCIEKTUBHBIE IUIAaHBI YCKOPEHMsI HAy4YHO-TEXHHYECKOro Iporpecca B
THJIPOTEXHUYECKOM  cTpouTenscTBE  Poccun.  3HaueHHe  KOMILJIEKCHOTO
THAPOTEXHUYECKOTO CTPOUTENBCTBA B PEIICHUH 3a/ad YHEPTETHKHU, CEIbCKOTO
XO3sIIICTBa, MPOMBINIICHHOCTH, TOPOJCKOTO XO3AWCTBA, BOJHOTO TPAHCIOPTa H
OpYyrux  oTpaciei.  Bompocel  OXpaHbl  OKpYKAalOIIEd  Cpeapl  IpHU
THAPOTEXHIUYECKOM CTPOUTEIHCTBE.

[Topsimox W cTaauy MPOCKTHPOBAHMS TUAPOTEXHUYECKUX CHCTEM, Y3JIOB
COOPY)KEHUW; COCTaB M  METOJbl  TOMOrpa(PUUYECKUX, TIEOJOTHYECKHUX,
THJIPOTEOJIOTUYECKUX, DKOHOMUYECKMX U JAPYTUX M3BICKaHWM; Hay4dHbIE
UCCIIEIOBaHMSI 1151 0OOCHOBAHUS MPOEKTOB U CTPOUTENHCTBA THAPOY3JIOB.

Bb16op cTBOpa M KOMIIOHOBOK THAPOCOOPYKEHMH U THAPOY3JIOB; OLIEHKA
BJIMSIHUS] TUAPOTEXHUUYECKOTO CTPOUTENHCTBA HA OKPYIKAIOILYI0 cpeny. TexHuKo-
HKOHOMHUYECKAs OLIEHKA BAPUAHTOB FMAPOY3JIOB U KOHCTPYKLIUNA COOPYKEHHI.

['mpporexuuueckue coopykeHus. OCHOBHbIE BH[BI: IUIOTHUHBI (TJIyXHeE,
BOJOCOPOCHBIE), N1aMObI, TOATOPHBIE CTEHKH; COOPYXKEHHUS BOJI03a00pHEIE,
BOJIONPOBOASININE (KaHATbI, TYHHENH, JIOTKH, aKBEAYKH, AIOKEPHI), CYJOXOIHBIC
(IUTFO3BI,  CYIOMOMBEMHUKH,  TPUYANbl,  OTPAAUTEIbHBIE  COOPYKECHHS),
sHepretrueckue (3manuss ['DC, ypaBHHUTENbHBIE pe3EpPBYaphl, HAIMOpPHEIC
BOJIOBO/IBI), MEJIMOPATUBHBIE, phIO03aIUTHEIE, HACOCHBIE CTAHIINH, 3aTBOPHI U TIP.

Knaccudukanms THAPOTEXHHUYECKUX COOPYKCHHMHA M0 WX Ha3HAYCHHIO,
NPUMEHSIEMBIM MaTepuaiaM, OCOOCHHOCTSM KOHCTPYKIHHU, KJaccy, YCJIOBHSIM
CTPOUTENBCTBA U 3KCILTyaTalllu, 10 APYTUM MIPU3HAKAM.

OO6mme TpeOoBaHUS K TUAPOTEXHUYECKUM COOPYX EHUIM: 2 (HEKTUBHOCTh
BBIMIOJIHEHUSI OCHOBHBIX (DYHKLUWH, MPOYHOCTb, YCTONYHUBOCTH, HAJEKHOCTD,
JOJITOBEYHOCTh, ~ AKOHOMHUYHOCTh;  KPUTEPUM HUX  OLEHKH;  TpeOOBaHMS
MTPOMBILIJIEHHOW 3CTETUKMU.

OcHOBaHMS THAPOTEXHUYECKUX COOPYKEHHM, UX CTPOEHUE, WHKEHEPHO-



reojoruueckas kiaccudukanus. CrenuanbHble TpeOOBaHHS K CTPOUTEIBHBIM
CBOMCTBaM OCHOBAaHUMU, Hecylien CIIOCOOHOCTH, TPEUIMHOBATOCTH,
BOJIOHETIPOHUIIAEMOCTH, CIIOCOOBI YKPETLIICHUS.

Harpy3ku u BO3A€UCTBHS Ha THAPOTEXHUYECKUE COOPYKEHHS. Bumsl
HArpy30K U MeTobl ux ornpezaeseHus. OCHOBHbBIE M 0COObIE COUETaHUS HATPY30K.

Pexxumbl pa®oOThl BOJHBIX TpakTOB. Bo3neicTBHE BOJHBIX IMOTOKOB Ha
THUIPOCOOPYKEHHUsS, MX OCHOBaHMS, pyclla peku Ha Oepera. YCTpOHCTBO Ha
BOJAHBIX TPAKTAaX pPACIIMPEHUM, CYXEHUW, BHUPAXEH, HOCKOB-TPAMIUIMHOB,
CTYIEHYAThIX NEpenaaoB, OBICTPOTOKOB, PYCIOPErYJIUPYIOIIHNX COOPYKEHU.
Abspanus, 3acoc Bo3/1yXa U UX BIUSHUE Ha pabOTy BOAOMPOBOASIIINX TPAKTOB.

KaButanms u KaBUTAalMOHHAs HpO3USA THUIPOTEXHUYECKHX COOPYKEHUH,
CIIOCOOBI MIPEAOTBPAIICHHUS OTIACHOW KaBUTAITMOHHOM SPO3UH.

Bo3neicTBus HAaHOCOB HA DJIEMEHTBHI THUIPOTEXHUYECKHUX COOPYKEHHUN;
Mepbl 00pbOBI ¢ UCTUPAHUEM HAHOCAMU ITOBEPXHOCTEN THIPOCOOPYKEHHM.

CriocoObl  ramieHusi HHEPrud BOJHBIX IIOTOKOB B HUXKHEM Obede
T'HJIPOTEXHUUYECKUX COOPYKEHUMN, METO bl OOPHOBI CO COOMHBIMU TEUEHUSMHU.

['mpponuHamuueckue BO3ACHCTBUS Ha yCTpPOMCTBa HIDKHEro Obeda,
METO/bI UX OLIEHKH; IPOIrHO3MECTHBIX Pa3MbIBOB.

BoznelicTBust Ha coopyXeHHUs, pycio U Oepera QUIbTPALIMOHHOTO MOTOKA.
MeTtons! pacuera pUIBTpaLUK BOABI O TUAPOTEXHUUECKUMHU COOPYKEHUSIMHU Ha
HECKAJIbHBIX M CKAJIbHBIX OCHOBAaHHUAX, & TAKXKE Yepe3 HUX U B 00x0a ux. Meroapl
perynupoBanus (uiabTpanu (TMOHYPHI, 3aBEChl, IIMNOPHI, JApeHaxu). Poib
IpeHaxkeil; mogdoop oOpaTHBIX (QUIBTPOB; METOABl OOpPHOBI C XHMHYECKOU
cyddozueit mopos1 OCHOBAHUS.

PanmonanbsHple  CXeMBl  IOA3EMHOIO  KOHTypa  THAPOTEXHHYECKUX
COOPY>KEHUH JJIs1 Pa3IMYHBIX YCIOBUMU.

MeTtoasl perynupoBaHusi pycea — 60pp0a ¢ 3po3ueil CKIOHOB, OBparamu,
CEJICBBIMU ITOTOKAMHU. PeryiliMOHHBIE COOPYKEHUS, UX TUIIBL, PACIIOIOKECHHE.

Bonoxpanunuiia pedHbIX THUAPOY3JIOB, UX BIHMSHUE HA OKPYXKAIOIIYIO
cpely. 3aTOIUIEHWE M IOATOIUIEHWE 3€Mejb; 3aWJI€HUE BOJOXPAHWJIIMII.
BozneiictBue BoiH, 00pa3yronuxcs B BOJOXPAaHWIMILAX, HA TUAPOTEXHUUYECKHUE
coopykeHust U Oepera. VHxkeHepHas 3amuTa 3eMenb OT 3a0ojlauMBaHMs TpU
YCTPOMCTBE BOAOXPAHUIIUII. PIOHOE X034HCTBO BOJIOXPAHIIIMII. DKOJIOTHYSCKas
PEKOHCTPYKIIUS BOJOXPAHUIIMILL.

Marepuanpl, HCHOJNB3yEMBbIE  JUII  BO3BEAEHUA  T'HAPOTEXHUUYECKUX
coopy>keHui. [ pyHTOBBIE MaTepuabl, UX Pa3HOBUIHOCTH, GPU3HKO-MEXaHUUECKHE
U (QUIbTpallMOHHBIE XapakTepucTuku. ['maporexHuueckuii OeroH. Kiaccel u
Mapku OetoHa. DHU3MKO-MEXaHUYECKUE XAPAKTEPUCTUKH OETOHOB, MX YCaJKa,
HaOyxaHue, OBEICHHUE NP PA3IUYHBIX TEMIIEpATypax.

Meronpl  CTaTMYECKMX W JUHAMUYECKHX pPAacyeTOB  HAIPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUSI, MPOYHOCTH M YCTOMYMBOCTH TPYHTOBBIX H
OETOHHBIX TUAPOTEXHUUECKUX COOPYKEHHII.

Hccnenosanus TUAPOTEXHUYECKUX COOPYKEHUH. MopnenbpHbie
nabopatopHble ucciaedoBanus. WMx menmun W 3agaun.  MaTemaTH4ecKoe
MozenrpoBaHue. OCHOBHBIE BUJIbI MOJIEIIBHBIX UCCIIEIOBAHUN — TMAPABINYECKUE,



(GuIbTpAIIMOHHBIE, TEPMUYECKUE, HAIPSHKEHHO-Ie()OPMUPOBAHHOTO COCTOSHHS,
MIPOYHOCTH, CENCMOCTOMKOCTH COOPYKEHUU U AP.

3aKOoHBI W KPUTEPHUM MOAOOUS MPOIIECCOB, M3y4YaeMbIX B HaType M Ha
Mozensax. Teopust pazmepHocteit. Macmitabupiii hakTop. Mcnonb3oBanue Teopuun
IJIAHUPOBAHUSI SKCIIEPUMEHTOB.

['unpaBnuyeckue wuccienoBanus. l3yueHue O€3HANMOPHBIX TIOTOKOB B
JIOTKaX, Ha JKECTKUX PYCIOBBIX W pa3MbIBa€MbIX MOJIENAX B MPSAMOM U
UCKAKEHHBIX  MacmTabax.  MopaenupoBaHue  HAmoOpHBIX ~ CHCTEM  Ha
TUAPABIMYECKHUX U a3POAUHAMUYECKUX (BO3AYLIHBIX) MOJIETAX.

N3ydenne mynpcanuu [JaBJICHUS Ha JJIEMEHTAX COOPYKEHUH, SIBICHUU
KaBUTAllMM W KaBUTALIMOHHOM 3pO3UM COOPYKEHHM, aspauuu. M3mepurenbHas
anmapatypa. Meronbl 00pabOTKM W aHalu3a pPe3yJbTaTOB HCCIEIOBAHHIA.
Pa3paboTtka IPEAJIOKEHAN o COBEPLIECHCTBOBAHUIO KOHCTPYKIIUI
TUAPOCOOPYKEHHUM C YYETOM PE3YIbTATOB IKCIIEPUMEHTOB.

UccnenoBanue Ge3HanopHoi 1 HanopHo#l uubtpanuu metonom O JIA Ha
MOJENSAX COOPYKEHUH, a TAKXKE€ YUCICHHbIMH MeToaamu Ha OBM. M3yueHwue
IPOLIECCOB MEXaHUUECKON U XUMUYECKOU Cy(po3uil TPyHTOB.

Hccnenosanue HaNpsHKEHHO-1e()OpMUPOBAHHOT O COCTOSIHUSA
TUAPOCOOPYKEHUN U UX 3JIEMEHTOB Ha MaJIbIX MOJEIISIX U3 YIPYTUX MaTEpUAIIOB
pa3IMYHBIMU METOJAaMU: TEH30METpUYeCKUMH, doToynpyroctu u ap. Uzyuenue
HaIPsSKEHHOTO COCTOSIHUSL, IPOYHOCTH M XapaKTepa pa3pyLIeHUsI COOPYKEHUN Ha
KpyHnHOMAacIITaOHbIX Mojensx. McciaenoBanuss celiCMOCTOMKOCTH COOpPYKEHUH ¢
PUMEHEHUEM CEeUCMOIIaThOpM, UMITYJIbCHBIX BO3JAEHCTBUNA, BOCIIPOU3BOISAIINX
aKCeJIEpOrPAMMBI  PEAIBHBIX CEUCMUYECKMX TOJNYKOB, a TAKXKE YHUCIECHHBIMU
METOJAMHU.

Harypnble nccienoBanus ruipOTEXHUUECKUX cOOpykeHul. Llenn u 3agaun
HAaTypHBIX  uccienoBaHuii. Kpyr  BoOmpocoB, TmO[IeXalmux  H3YyYECHUIO.
VYcranoBnenue ¢ momoripio 3akinanHoi anmapatypel (KMA) nHanpspkeHHO-
1e(OPMUPOBAHHOTO U TEPMOHANPSIKEHHOTO COCTOSIHUSI COOPY>KEHUN B MEPUOJIbI
UX CTPOUTENBCTBA U SKCILUTyaTalMU. Y CTAHOBJICHUE BEJIIMYUH IBE30METPUUECKUX
HAaropoB B TE€J€ U B OCHOBAHUM COOPYKEHUM, XapakTepa IBUXEHUS U PACXOJI0OB
GUIBTPAIIMOHHOTO TOTOKAa. M3ydeHue pa3MbIBOB OEperoB U pycjia B HUIKHEM
onede coopyKeHHI.

Harypnble nccienoBanus ceMcMUYECKOr0 BO3AEHCTBHS HA COOPYKEHUS, a
TaK)ke BUOpaluii, apaliii, KaBUTAMU U KABUTALIMOHHOMN 3PO3HH.

Meroapl nipoBeeHUs UccienoBaHuU. [[puMeHeHne CTaTUYECKUX METOOB
00pabOTKH UX PE3yJIbTATOB.

TexHuyeckas SKCIUTyaTalusi THAPOTEXHUYECKUX COOPYKEHHM, €€ 3aJauH,
OpraHu3alys Ha 3Tale CTPOUTENbCTBA, B MEPHOJ MPUEMKHU COOPYKEHUM, TOCIE
MIPUEMKH.

2. llnorunskl. Knaccudukanus mioTHH MO UX HA3HAYEHUIO, KOHCTPYKIIUH,
MaTepuajam, Haropy, crnocoOy mpormycka Boabl. OOJacTH MPEeuMyIECTBEHHOTO
MIPUMEHEHUS TUIOTUH PAa3IMYHOIO THUIMA, BO3BOJAUMBIX B PA3JIMYHBIX MPUPOIHBIX
ycnoBusix. HamexXHOCTh M JOATOBEYHOCTh IUIOTHH B PAa3JIMYHBIX YCIIOBUSIX HX
JKCIUTyaTallHH.



[InoTuHBI M3 TPYHTOBBIX MaTepHasioB. OCHOBHBIE THUIIbI ILUIOTHH. BbIOOp
MaTEepUasoB JJid TPYHTOBBIX IUIOTHUH. [IpoTHBO(UIBTpaLIMOHHBIE YCTPONCTBA U3
IPYHTOBBIX W JApyrux wmarepuanoB. CrocoObl CONpsKEHHsI Tejla IUIOTUH U
BOJIOYIIOPHBIX 3JIEMEHTOB C OCHOBAaHMEM, Oeperamu, IPYTUMH COOPYKEHHSIMU
ruzpoysia. peHnpoBaHue IUIOTHH, OCHOBaHMs, OeperoB. CrocoObl KpersieHUs
OTKOCOB C Y4€TOM BOJIHOBBIX, CECHCMUYECKUX U JPYTHMX BO3IECUCTBUM.

PacueTsl IpOYHOCTH M yCTOWYMBOCTH I'PYHTOBBIX IUIOTMH IIPU JEHCTBUH
CTaTUYECKUX M JHHAMHYECKUX (CEMCMHMYECKMX) Harpy3oK, OIpPEAENICHHE HX
OCaJIOK U CMEUIEHUH, OLIEHKAa YCTOMYMBOCTH OTKOCOB.

KoHCcTpykuun ~ TpyHTOBBIX ~ IUIOTMH,  BO3BOJUMBIX B CYPOBBIX
KJIIMMAaTUYECKHUX YCIOBUSX.

3eMIISIHbIE HACBIIIHBIE IJIOTHHBI, MX OCHOBHBIE KOHCTPYKLMWH, YCJIOBHS
paboThl, OCOOEHHOCTH BO3BEJEHUS: HACYXO, OTCHINKON BBOIY, B3PBIBHBIM
CIIOCOOOM.

3eMIISIHBIE HAaMBIBHBIE IUIOTUHBI. OCHOBHBIE THIIBI W KOHCTPYKLUHU.
Obecnieuenne (GpUIBTPALIMOHHONW MPOYHOCTH U YCTOHYMBOCTH OOKOBBIX MPHU3M.
3aBUCHUMOCTh KOHCTPYKIIMH IUIOTUH OT CHocoba HaMbiBa. MeToabl YIPOUYHEHHUS
Tesa MIOTHH.

KameHHO-3eMIIsIHbIE TUIOTUHBI; BBIOOp MaTe€pHaJIOB JUIsl YIOPHBIX IPU3M,
AJep, SIKPAHOB, NMEPEXOAHBIX 30H. OCOOEHHOCTH KOHCTPYKLIMHA, METOJIOB pacueTa
Y BO3BEJICHHUS.

Kamenno-nabpocuble  miaotuHbl.  [IpoekTupoBanue  npoduns  npu
pa3nuYHbIX croco0ax BO3BeACHUS (HAOPOCKOW B TEKYILIYIO BOJY, OTCBIIKON
CIIOSIMH C YIUIOTHEHUEM, B3PBIBOM M JIp.). MeETOoapl YNpPOUHEHHS HAOPOCKH.
BononenponunaeMele 3J€MEHTHI, MX KOHCTPYKUMU. OCOOEHHOCTH MOBEIEHUS
IJIOTUH MEP3JIOTO THMA.

beronnsle u kene300eTOHHbIE TUIOTHHBI. (OCHOBHBIE THUIBI, 00JACTb
npuMeHeHuss. COBpeMEHHbIE TEHJIEHIMU B CTPOUTENLCTBE OETOHHBIX IUIOTHH.
OcobOeHHocTd pabOThl OETOHHBIX M KEJIE300€TOHHBIX IUJIOTHH, PacyeToB
IIPOYHOCTH M YCTOWYMBOCTH ITPU CTATUYECKUX U TEMIIEPATYPHBIX BO3IECHCTBUSAX B
CTPOUTEIBHBIM M OKCIUTyaTallMOHHBIA Tepuojbl. TpemuHooOpa3oBaHUE B
OCTOHHBIX IJIOTMHAX M Ojokax. Meroabl ero mnpenoTBpamieHusi. CoBMecTHas
paboTa MJIOTHH C OCHOBaHMEM U Oeperamu, MPUMBIKAIOUIUMHU K COOPYKEHHSIM.
VYyer (UABTpallMOHHBIX BO3JECUCTBHII Ha pabOTy M COCTOSHHME IUJIOTHH:
YCTPOMCTBO TMOHYPOB, LIEMEHTALIMOHHBIX M JIPEHaXHbIX 3aBec. [IpuHUMIBI
apMHpOBaHUA. BrusiHue MOCIEAOBATEIbHOCTH BO3JACHCTBUS M 3arpy»KEHUs,
METO/Ibl MPOMYCKa CTPOUTEIBHBIX PACXOJIOB HAa KOHCTPYKLMIO M HaIPSKEHHO-
ne(opMUPOBAHHOE COCTOSIHUE TIOTHH.

['paBuTaniionHble MIOTHHBL. KOHCTPYKTHBHBIE OCOOEHHOCTH IUIOTHH,
BO3BOJIUMBIX HAa CKaJIbHBIX WMHECKAJIBHBIX OCHOBaHUAX. IlocTOsiHHBIE W
CTPOUTENbHBIC IIIBBI, BIMSHUE UX PACKPBITHS Ha padOTy IJIOTHH, CIIOCOOBI MX
oMoHONMMuMBaHus.  OOJeryeHHble U MpPEJHANPSHKECHHbIE  KOHCTPYKIHMU
I'PaBUTALIMOHHBIX IUIOTMH, AHKEPOBKA B OCHOBAaHUM, AHKEPHBIE IOHYPHI.
Oco0eHHOCTH apMHUpOBaHMs TPaBUTAIIMOHHBIX IJIOTUH Ha CJIa0BIX OCHOBAHUSIX.
[Tyt ynemeBiaeHus TpaBUTALIMOHHBIX IJIOTHH.



Kontpdopcubie u sueuctsie IOTHHBI. KOHCTpYKTHBHBIE OCOOEHHOCTH,
TUTIBI TIEPEKPBITHH, XapakTep padoOThl MpU ONMHPAHUU HA OCHOBAaHUE W
koHTpdopchl.  KoHCTpykiusi ~ KOHTpPOpcOB.  ApPMHUpPOBAaHUE  DIIEMEHTOB
KOHTP(OPCHBIX TUIOTHH: TMEPEKPBITUH, KOHTPPOPCOB, (YHIAMEHTHBIX ILIHUT.
Oco0EHHOCTH PacyeTOB MPOYHOCTH M YCTOWYMBOCTU KOHTP(POPCHBIX U SUEHUCTHIX
10THH. CriocoObl MPOITYCKa CTPOUTENBHBIX PACXOI0B.

Apounbie 10TUHBIL. KoOHCTpyKkTHBHBIE oOcoOeHHOCTH. Creuuduueckue
TpeOOBaHUS K OCHOBaHHI0O HOeperaMm ymienbs. THUIBI apOYHBIX IJIOTHH.
Oco0eHHOCTH CTaTUYECKUX U JUHAMHUYECKHUX PacyeTOB. APMHUPOBAHHE SJICMEHTOB
apOYHBIX TUIOTHH. 30HANbHAs yKJIaJKka O€TOHAa B IJIOTMHBI C YY€TOM BHJa HX
HANPSHKEHHOTO COCTOSIHUS, TpeOOBaHMIA MOPO30CTONKOCTH,
BOJIOHENPOHUIIaeMOCTH U Jp. OCOOEHHOCTH MEpPONPUATHH MO YKPEIJICHHIO
OCHOBAHHMSI U OEpETOB.

[110TUHBI APYTUX TUIOB: BPEMEHHbIE IIOTUHBI U IEPEMBIUKH, 1€PEBSIHHBIC
IUIOTUHBI, PSYKEBBIE, TUYEHCTHIE, IIITYHTOBbIE, pa300pHBIE U IPYTHX KOHCTPYKIUH.
HuzkoHanopHble MIOTUHBI NEPUOANYECKOTO ACHCTBUS, B TOM YUCIIE MEMOPAHHBIE
U MSTKHE HaloJIHEHHbIE IUIOTHHBI. OCOOEHHOCTH KOHCTPYKLHH, MX pacyera,
IPOEKTUPOBAHUS U BO3BEJICHUSI.

3. Bonmocopocubie coopy:xenus. Kiaccudukanus Bog0COPOCHBIX
coopykeHuil. Cxembl pa3MelleHUs BOJOCOPOCHBIX COOPYKEHHH BCOCTaBe
KOMIIOHOBOK THIPOY370B. OTKpBITBIE U 3aKpBIThIE OEperoBbie BOIOCOPOCHI.
BomocOpocsl BTene riayxux IUIOTHH. KOHCTPYKIIMHM TOJOBHBIX, TPAH3UTHBIX H
KOHIIEBBIX YYaCTKOB BOJIOCOPOCOB Pa3IMYHBIX THUIIOB.

PexxnmMbl paboThl M IPOITYCKHASI CIIOCOOHOCTh BOAOCOPOCHBIX COOPYKEHUI
pa3NUYHBIX THUIOB. YYeT YCIOBUM NOJBOJA BOABI K BoJgocOpocam, a’painuu,
3acoca Bo3ayxa W Apyrux (aktopoB. Metoabl 00psObI C BOJHOOOpPAa30BAHUEM,
TUJIPOJMHAMUYECKUMH Harpy3kaMy Ha 3JIEMEHThI BOJOCOPOCHBIX COOPYXEHU,
KaBUTalMeH, a0pa3uBHBIM M3HOCOM U Ip. MeToapl pacyeTHOro 0OOCHOBAHMS
KOHCTPYKLUUH U HapaMeTpoB BOJOCOPOCHBIX COOPYXKEHHM, WX THIAPaBINYECKUE,
THJIPOJUHAMUYECKHE, CTaTUYECKUE M JpyTrue pacyeTsl. 3aliura 3JIEMEHTOB
KOHCTPYKLHUH BOJIOCOPOCHBIX COOPYKEHHM OT IJIaBaIOLIUX TET U JbJA.

BonocopocHbie mnotuHbl. KOHCTpYKIIMM BOJOCOPOCHBIX IUIOTHH: MOPOTH,
OBIKH, YCTOH, HIDKHHUE Obe(bl, UX KPEIJICHUS, TACUTEIIN 1 TIP.

BogomporyckHble  COOpY)KE€HHS ~ CTPOMTEIBHOTO  TEPHUOJIa; 179
KJacCU(UKaIUs, paCIeTHBIE PACXOIbl, KOHCTPYKIIUH, METO/IbI PACUECTOB.

BognoBeimycku u Bogocmycku. VX Ha3HaueHWe, KOHCTPYKIIMH, PacUETHHIC
pacxopl, METOBI PAaCYETOB U IPOEKTUPOBAHKE.

4. 3aTBOpPHI THAPOTEXHUYECKHUX COOPY:KeHUi. [I0BepXHOCTHBIE 3aTBOPBHI.
WX ocHOBHBIE THMBI, OO0JACTH TIPUMEHEHHUS, KOHCTPYKTHUBHBIC JJIEMEHTHI.
Harpysku, nogbemusie ycunusi. OCHOBBI pacueTa IPOYHOCTH 3aTBOPOB. 3aTBOPHI
ryOuHHBIX OTBepcTUid. (OcoOeHHOCTH YCIOBUN paboThl. MecTomnonoxeHue
3aTBOPOB Ha BOJAOBOJAE. 3aTBOpPhl  IIJIOCKHE, JTUCKOBBIE, CETMEHTHBIE,
WIMHIPUYECKUE, WrojibyaThle, KOHYCHbIE; O0JIaCTU UX  NPUMEHEHHS.
Oco0eHHOCTH KOHCTPYKTUBHBIX pemieHui. IlyTu pa3BuUTHS 3aTBOPOB BBICOKHX
HANopoB. 3aTBOPBI METHOPATUBHBIX COOPYKEHUH.



Okcrutyatauus 3atBopoB. I[IpMBOJHBIE MEXaHU3MBI 3aTBOPOB. YXOI 3a
3aTBOpaMU B Mepuoj dKciuryatarui. OCOOEHHOCTH JKCIUTyaTallud 3aTBOPOB B
3UMHUX YCIJIOBHSIX.

5. KoMIOHOBKH pe4YHbIX THAPOY3J0B U HX OCHOBHBbIE COOPY:KEHHUS.
Knaccuduxkaiuys peqHbIx BOIOXPAaHUIUIIHBIX THIPOY3J10B. OCHOBHBIE MOJIOKEHUS
pa3pabOTKu BapHAHTOB KOMIIOHOBKHM THAPOY3Ja, YCIOBHUS, BIUSIONIME HAa 3TOT
nporecc. KOMIIOHOBKM HHM3KOHANOPHBIX BOJOXPAaHWIMIIHBIX THAPOY3JIOB Ha
pPaBHUHHBIX  peKax. KOMIOHOBKM  BOJOXpAaHWIMIIHBIX  CPEIHEHANOPHBIX
ruapoy3sioB. KOMIIOHOBKM BBICOKOHAIIOPHBIX BOJOXPAHWIHIIHBIX THAPOY3IO0B.

Bono3abopHble ruapoy3iibl Ha paBHUHHBIX U MPEATOPHBIX YJ4acTKaxX pek:
OECIJIOTUHHBIE  BOA03a0OpHBIE  THAPOY3JbI;  IUIOTUHHBIE  BOJ03a0OpHBIC
TUAPOY3Jbl — UX OCHOBHbIE TUITbl. KOMIOHOBKM BO/103a00pHBIX TMAPOY3JIOB Ha
TOPHBIX yYaCTKax PeEK.

Metoapl  aBTOMAaTM3allMd  PEYHBIX  BOJ03a0OpPHBIX  THUAPOY3JIOB.
Meponpusrus, npoBoauMble B Obedax ruapoysnoB. Knaccudukanus BepXHUX
ObedoB. OCHOBBI ~OpraHu3allid 4Yallld  BOJOXPAaHWIMIL.  Meponpusrtus,
IPOBOAMMBIE B MOAMNOPHBIX Obedax. MepompusTus, TpPOBOAUMBIE B HMKHUX
obedax.

6. BomompoBoasimume coopyxeHusi. Buiael KkaHajioB, HX Tpacchl U
HOTIEPEYHbIE CEUEHUs, TuApaBIndeckue pexumsl. unpTpanus u3 kanana. boppda
C TOTEepSAMHU  BOAbI, OOJMLIOBKH, HX KOHCTPYKIUU. OKOHOMHUYECKHU
HaWBBITOJHENIIEE CEUCHUE KaHala. PeXKMM HAaHOCOB M 3MMHUM PEKHUM KaHaJOB.
JloTku, akBeayKH, IOKephl, TpyObl. CoopyxeHus, conpsratomue Obepl KaHATIOB
— mnepenaabl U ObICTPOTOKU. COOpYKEHHsI, PETYIHPYIOLIUE TUIPaBINYECKUI
pPEXKUM KaHaJla: LUTKO3bI-PEryJISTOPBI, BOJOCOPOCHI, BOJOCIYCKH, LIYTOCOPOCHI.
[lepeceueHne KaHAJIOB BOJOTOKAMH U TOPOTaMH. DKCIUTyaTalusl KaHAJIOB.

['uaporexHuueckrue TYHHEIN, UX TUIBI U ycloBus padotsl. Kinaccuduxarus
IMAPOTEXHUYECKUX TyHHENeH. DOopMbl, pa3Mephl MONEPEYHOTIO CEYEHUSA U TPACCHI
tyHHesne. KoHcTpykinn HeoOnuIoBaHHbIX TyHHeNe. O0jenka TyHHeNIeH u ee
BBIOOD B 3aBUCHUMOCTHM OT PEXKUMOB pPAOOTHl TyHHENEH W HHXKEHEPHO-
IeOJIOTMYECKUX  yCiaoBUM.  IIpMHIMIOBI ~ THAPAaBIMYECKOTO M DHEPIoO-
HPKOHOMUYECKOTO pacyeToB OOJENOK TYHHENEH U BEPTUKAJIbHBIX IIaXTHBIX
BOJIOBOJIOB.

7. PeryasinuoHHble (BbINPaABHUTEJIbHbIE) coOpyxkeHusi. DopmMupoBaHue
pycen. MeToapl perynupoBaHusi SpO3UOHHOM AEATEIBHOCTH PEK B MX BEPXHEM,
CPENHEM W HI)KHEM TEUCHHSX B PA3JIMUHBIX LEsAX. PerynupoBaHue MecTHOU
DPO3UHU, AKKyMYJSLHAS HAHOCOB. CXEMBbI M BHJBI PETYJISLHOHHBIX COOPYXKEHHIA.
KoHcTpykTuBHBIE pemenus. beperoykpenurenbHble COOPYKEHHUS.

boprba ¢ peuyHbIMM HABOAHEHUSIMU: PETYJIMPOBAHUE CTOKA, pa3rpy30UHbIC
pycia, 3amMTa NpPUOPEKHBIX 3€eMellb OT 3aroruieHud. KoHcTpykuum mamo,
NOJTy3anpya, WHop U T.m. MeToabl X pacueTHOro 000CHOBaHUs. Perymisionsble
COOPYKEHUS U3 MECTHBIX CTPOUTEIIBHBIX MAaTEPUAJIOB.

8. JHepreTuyeckue ruApoTeXHu4YecKue coopyxenus. [IpuHuunuanbHbIe
CXEMBl THUAPOAIEKTpOCTaHIIUN. KOMIUIEKCHOCTh TPOOIEeMBI, perraeMoil mpu
npoektupoannu ['DC. BogHo-3HEpreTHUEeCKUe pacyeTsl NPH MPOEKTUPOBAHUM



TUAPODIIEKTPOCTAHLIUM.

VYpaBHuTENbHBIE pe3epByapbl. TypOMHHBIE HANOPHBIE BOAOBOABL. 3IAHMS
TMAPORJIEKTPOCTAaHIMNA M uX KoHcTpykumu. CoBMmemenue 3panuii [OC ¢
IUJIOTHHAMH.

OHepreTudeckue BoponpuemMuele coopyxenus [1OC. JlepuBanvoHHbBIE
COOPYKEHHUH. CraHIMOHHBIE y3J1BI COOPYKEHHU JEPUBALMOHHBIX
rUApodJIeKTpocTaHui. HamopHbie 6acceiHbl.

Bonnoe xo034iicTBO U ruaporexHuueckue coopyxenus TOL, ADC, TADC.
HacocHuble cTannum.

9. CeabcKoOX03M1licTBEHHbIe W MeJIHOPATHBHbIE T'HAPOTEXHHYECKHE
coopyxeHusi. Pabora 1o ocymeHur0 3a00JI0YEHHBIX TeppUTOpui. Bumsl
3a00J1auMBaHKs] MUHEPAJIbHBIX [TOYB U METOJbI UX OCylIeHHs. HanopHbie KaHAJbI.
Bonocroku. Tumbl u cucremsl ApeHaxed. OnonsHu u 0opsda ¢ HUMHU. [IpruunHbI
oOpa3oBaHMsl Omoj3HeW. MeponpusaTusi, O00ECIeUnBaOIIUE YCTOWYUBOCTD
OIIOJI3HEBOI'O OTKOCA.

3alUTHBIE COOPYKEHUSI U MEPONPUATHSA B 30HaX BoaoxpaHmuil. O6mue
ceeeHus 00  opoueHud. BopgomoTpebiieHne  OpOCUTENBHBIX  CHUCTEM.
Koadpdunuent nonesnoro aeictBust cucreMbl. OpocUTENbHAS U IPEHAXKHAS CETb.
OpocutenbHble COOPYKEHUS, 0OCOOEHHOCTU UX MPOEKTUPOBAHUS U IKCILTyaTallUU:
OTCTOMHUKH, IIPOMBIBHBIE YCTPOMCTBA, UUIKO3BI-PErYJIATOPBI, BOIOACIUTENH,
MEJIKME COOPYKEHHUs Ha CETU U MX THUIBL. BOCCTaHOBIEHNE PEK HA TEPPUTOPHSIX
AIIK. OcHOBHbBIE NPUHUMUIIBI TPUPOAOIPUOIMKEHHOTO BOCCTAHOBIICHHS MaJbIX
pek. BoccraHoBieHne u caHauus MPOTOK, CTAPULL, PEUHBIX KAPbEPOB.

OO0yCTpOMCTBO 30H pEKpealu Ha BOJIHBIX 00beKTax. Bo/looXpaHHbIE 30HBI,
OCHOBHBIE MpPaBUJIa UX 00yCTpoiicTBa U 3KcIuTyaTauuu. Cy/10XOJHbIE U TOPTOBBIE
TUAPOTEXHUYECKUE COOPYKEHUS.

CynonponyckHeie coopyxeHus. VX Tumbl U KOHCTPYKLUH. OCHOBHBIE
TpeOOBaHUS K PACIOJOKEHUI0 W rabapuTaM CYAOIPOIYCKHBIX COOPYXEHHH B
TMApOYy3JIax M Ha KaHajax. CUCTEMbl MNHUTaHHUS CYAOXOIHBIX UIUIFO30B, HX
OCOOEHHOCTH U YCJIOBUS MPUMEHEHUs. | uapaBIuvecKkuil pacuer cUCTeM MUTAHUS
nu1r030B.  Kamepsl CcyZoXOAHBIX LUIKO30B. THIIBI KaMmep, MX KOHCTPYKLHH U
COBPEMEHHBIE METOJBI CTAaTUYECKOro pacuera. ['onoBel numo3oB. VX Ttumel u
O0COOEHHOCTH KOMIIOHOBKH B 3aBHCHUMOCTH OT Haropa, OCHOBHOI'O 00OpYy/10BaHUs
U TEOJIOTUYECKUX YCIOBUM. OCHOBBI CTaTUYECKOTO PacyeTa rojioB IUII030B U UX
aneMeHTOB. CylOXOJHbIE KaHallbl, X THUIIbl, OCOOEHHOCTH, YCJIOBHS JBUKEHUS
cynoB. lIpoexkTnpoBaHWe KaHajJOB H pPACUYET HUX OCHOBHBIX JJEMEHTOB,
ocobeHHoCTH dKcrutyaTauu. CoopyKeHHs Ha CYyJJOXOAHBIX KaHajax.

OO6mue cBeAeHUs! O NOPTOBBIX THUAPOTEXHUYECKUX COOpYKeHusx. HMx
KjIaccuukanusa M KpaTKUE€ HCTOpUYECKHE CBeAeHUs O pa3Butuu. DaxTopsl,
BIIMSAIOLIME HA TUIl U KOHCTPYKIUIO NOPTOBBIX T'MAPOTEXHUYECKUX COOPYKECHMM.
Teopus BeTpoBbIX BOJH. OrmpeneneHne NapaMeTpoOB  BETPOBBIX  BOJIH.
Tpanchopmanus BodAH Ha MenKoBojabe. OCOOEHHOCTH BO3BEIEHUS MOPTOBBIX
T'UIPOCOOPYKEHNUN B MOPCKUX U PEUYHBIX yCIOBHSAX. COBpEMEHHBIE TEHACHIIUU B
IIPOCKTUPOBAHUM U  CTPOUTENILCTBE IOPTOBBIX COOPYKEHWM, THIIM3ALNs,
YHU(PHUKALUS JIEMEHTOB.



Buemnue  orpagutenbHble  coopyxkeHusa. UWx  knmaccudukamus  u
KOHCTPYKTUBHBIE OCOOEHHOCTH. TexXHUKO-DKOHOMHYECKHUE IIOKa3aTeln
pa3IMYHBIX THUIIOB OIPAJUTEIBHBIX COOpYXeHUH. IlnaHoBoe pacrosnoxenue
OrpaauTeNbHbIX coopyxeHuil. Judpaxuus u pedpakuus BosH. IIpoexktupoBanue
Y pacyeT OTPaJUTENIbHBIX COOPYKEHUHN U X DJIIEMEHTOB.

[IpuuaneHble  coopykeHus. Kiaccupukanus W OCHOBHBIE — THUIIBI
OpUYAIbHBIX COOpPYXEeHU. WX KOHCTPYKTUBHBIE OCOOEHHOCTH M 00JacTb
IIPUMEHEHUSA. TEXHUKO-DKOHOMHUYECKME NOoKasaTenu. [IpoexktupoBanne m pacder
PA3JINYHBIX TUIIOB IPUYAIBHBIX COOPYKEHUM.

[IIBapTOBBIE U OTOOMHBIE TPUCTIOCOOICHHS. VX TUIIBI U KOHCTPYKIIUU.

CynonoabsemMHbIE U CYIONPOITYCKHBIE COOPYKEHUS, UX THIIbI, KOHCTPYKIIUU
Y CPAaBHUTEJIbHBIE SKCILTyaTallMOHHBIE XapaKTepucTUku. OnpeneneHne OCHOBHBIX
pa3MEPOB CYAONONBEMHBIX M CYAONPOITYCKHBIX COOPYKEHUN. 3aTBOPBI CYXHX
JIOKOB M HAJIMBHBIX KaMep. CTaTudecKrue pacueTbl COOPYKEHUN U UX IJIIEMEHTOB.
OCHOBHBIE IIPUHUUIBI THAPABIMYECKUX PACYETOB CHUCTEM 3aIIOJIHEHHUS U
OIOPOKHEHHU CYXUX JIOKOB U HAJUBHBIX KaMep.

BbeperoykpenurenbHblie coopykeHus. Bo3aeiicTBus BoiH Ha Oepera. Baonib
OeperoBoil moTtok HaHOcOB. OCHOBHBIE TE€OpUU MEPEPOPMHUPOBAHUS OEPEroB.
Knaccudukanus u TUbl yKperuieHHH MO Ha3HAYeHHIO U KOHCTpyKuuu. OOuue
NPUHLIMIIB BBIOOpA HAdyepTaHUS U TJIABHBIX DPAa3MEPOB OEperoyKpenuTenbHbBIX
coopykeHui. [IpoekTupoBanue u pacyeT OeperoyKpenuTeNbHbIX COOPYKEHUN.

10. UccnenoBaHusi U IKCIJIyaTalus THAPOTEXHUYECKHUX COOPY:KEHUIA.
JlaGopartopusbie uccienoBanus ruaporexuudeckux coopyxenuid (I'TC). Teopus u
KPUTEPUU TOJ00MS THAPABIMYECKUX MPOLECCOB, HAIMPSHKEHHOTO COCTOSHUA,
TEPMHUUYECKUX TporeccoB. Teopus pazmepHocTel. [ImaHnpoBanne 3KCrepruMeEHTa,
(baKTOpHBI aHaU3.

I'mapaBianyeckne  HMCCIENOBAHUSA  THAPOTEXHUYECKUX  COOPYKECHUMU.
MopenupoBaHue yCTaHOBUBILIETOCS IBUKEHUSA XUIAKOCTH B OTKPBITBIX pycCiax.
JKectkne w®  pa3MbIBHBIE MOJENW. MOIEIUPOBAaHUE HAIOPHBIX  CHCTEM.
MopenupoBanue Ha BO3AYIIHBIX MozeaX. (DUIbTpalMOHHBIE HCCIECIOBAHMS.
Meronsl  aHaJIOTUH. UccnenoBanne  QuiabTpalMOHHBIX  Jaedopmaruii.
HUccnenoBanuss  TEpMHUUECKMX  MpoueccoB.  lIpumeHeHne  3yekTpo- U
rUApOUHTErpaTopoB. MccimenoBanue KaBUTaMM M KAaBUTALMOHHOM DJPO3HH.
KaBrutanvonHsle CTEHIB! I HCCIECIOBAHUM KaBUTALMW, TEXHUKA W METOIAUKA
UCCIIEIOBaHUM, MPUOOPHI.

Cratuyeckue U JUHAMHYECKUE HCCIECAOBAHMS HANPSKEHHOIO COCTOSHUS
COOpYKE€HUU. MeToapl  TEH30METpUYEeCKUH, (POTOYNpPYyrocTd, ONTUYECKU
AKTUBHBIX TMOKPBITHI. OKCIUTyaTallMOHHAs HANEKHOCTb THAPOTEXHUYECKHUX
coopykenuid. Kpurepuu 6e3omnacHoctd. MeToibl OLIEHKH PUCKOB IIPU BO3BEJICHUN
u 3kcruryaranuu I'TC.

Meronpl HaOmofeHUN 3a pPabOTOM W COCTOSIHUEM THAPOTEXHUYECKHX
OOBEKTOB.

Okcmryarauus rpyHToBhiXx ['TC. Okcmnyaranus  O6etonHeix ['TC.
OKcIuTyaTalus KaHajoB U COOPYKEHHM Ha HUX. DKCIUTyaTalus HUOKHHUX ObedoB.
[TpaBuiia HaMoONHEHUS W OMOPOXKHEHHSI BOJAOXPAHWIMIL U MOAMOPHBIX ObE(OB.



OKcIuTyaTanus rTupoMeXaHndecKoro o00pyI0BaHus U 3aTBOPOB. PekoHCTpyKuus
1 peMOHT pa3nuyHbix TUnoB [ 'TC. HapammBanne Hanopa Ha noanopHeix ['TC.

11. Ilpou3BOACTBO THAPOTEXHUYECKHX pPadoT. OCHOBHbBIC HaIpaBICHUS
Pa3BUTHSL U COBEPILIECHCTBOBAHMS 3€MENbHO-CKAJbHBIX pa0OT Ha COBPEMEHHOM
stane. Tunel 3eMIEPOUHBIX MEXAHU3MOB U OCHOBHBIE HANPABJIEHUS UX PA3BUTHUA.
Pa3zpaboTka BeieMOK. bypoB3pbiBHBIE pab0oThl. Bo3BeeHue HACBIMHBIX, KAMEHHO-
36MJISIHBIX M KaMEHHBIX THAPOTEXHUYECKUX COOPYKEHUW. YCTpOWCTBa SAED,
OKPAHOB, TPOTUBOMUILTPAIMOHHBIX JJIEMEHTOB IUIOTHH METOJOM WHBEKITUU
KaMeHHOM  HaOpocku. IIpom3BOACTBO  3eMENbHO-CKAJIBHBIX  PabOT  MpH
OTPULIATENBHBIX TEMIIEPATYpax. bajaHc 3eMIISHBIX Macc.

Bo3Benenne HaMBIBHBIX THAPOTEXHUYECKMX COOpYKeHHMM. Hanopuslii u
Oe3HanopHbIi TUApOoTpaHcopT. HaMbIB rpyHTa 1oj BoAoi u Haja Bojgod. HaMbis
TPYHTA MPU OTPULIATEIBHBIX TEMIIEPATYPaX.

Meroabl TPOXOJKU TYHHENIEH TOPHBIM crioco0oM. BypoB3pbiBHBIE paOOTHI,
MOTPY30YHO-TPAHCTIOPTHBIE  paboThl. KperuieHne MOa3eMHBIX  BBIPAOOTOK,
BO3BEJICHHE OOCIOK TYyHHENEH, BCHOMOraTeslbHble pPabOThl (BEHTHIIALIMS,
BOJOOTJIMB), IIUTOBOM © KOMOAWHOBBIN CMOCOOBI TPOXOJKH TYHHEJEH,
COOpY’KE€HHE KaMEpHBIX BbIPaOOTOK U 1IaxT. [[poM3BOCTBO TYHHEIBHBIX padOT B
ciabbIX M Kpemnkux mnopojaax. PaboTel MO YKpEIUIeHHIO TPYHTOB U CKaJbHBIX
HOpOJ, CO3JaHHE MNPOTHUBO(PUIBTPALMOHHBIX 3aBEC. YCTPONCTBA COOPYXEHHI
METOJIOM «CTE€Ha B IPYHTE». [ MAPOU30IISIIIMOHHBIE pa0OTHI.

TpeOGoBaHusa K CBOWCTBaM TMIPOTEXHUYECKOTO OETOHA B 3aBHCHUMOCTH OT
KOHCTPYKIIMM W YCJIOBHI €ro paboTbl. PacueT M TEXHOJIOTHS H3rOTOBIICHHSA
onajxyOKu W apMaTypHBIX KOHCTPYKIMA M HUX MOHTax. BeTOHHOE XO35HCTBO.
[IpuroroBnenne OETOHHOW cMecH M ee TpaHcmopTupoBaHue. Kapbepbl KaMHs U
IeCKa, CKJIAJbI 3allOJIHUTENEN U nemeHTa. OnpeneneHne Npou3BOIUTEIBHOCTH U
KOJIMYECTBA KPAaHOBOTO 00OpYAOBaHMs. YKJIAJKa U YINIOTHEHHUE OETOHHOW CMECH,
B TOM YHUCJE€ B 3UMHHUX YCIOBMSIX. YXOJ 3a yJlOXKeHHbIM OetoHOM. KoHTpoib
KadecTBa OCTOHHBIX PadoT.

Caaitnbie 1 myHTOBBIE pab0Thl. COOPYKEHHE STYEUCTHIX KOHCTPYKIIMMA U3
mmnyHta. Bunapl, opranuszanus W TPOU3BOACTBO THAPOU3OJSAIMOHHBIX PadoT.
PaGoThl 1O yCTPOWCTBY IIMOHOK W IWIBOB THAPOTEXHUYECKUX COOPYKECHUM.
beperoykpenurensHble W BBIMPAaBUTENbHbIE padoThl. [Ipom3BoncTBO paboT 1O
YCTPOMCTBY KpeIJIeHHH W3 KaMEHHOW HaOpOCKH, OETOHHBIX M KeJe300€TOHHBIX
TUJTUT.

[TogBonHbIE 3eMilsiHbIE M B3pbIBHBIE paOOThl. BoponaszHble pabOTHI MpU
CTPOUTEIBCTBE BCEX BUJIOB coopyskeHuil. [Ipokiagaka moaBoaHbIX TPyOOIIPOBOIOB
u kabesneil. CBapka u pe3ka MeTasia MoIBOJIOM.

Kecconnbie pabotel. J[HOyrIyOUTENbHBIE pPaOOTHI: TEXHOJOTHUS, BUJIBI
nanujibOHAXKa TPU  pa3pabOTKe Tpope3eld, KaHaJoB, aKBATOpWd W JJiA
noj/iep kaHus TTyOuH Ha kKaHanax. PedynepHbie paboThl.

IlepekpbiTe pycen peK IpU CTPOUTEIBCTBE THUAPOY3IOB M MPOMYCK
CTPOUTENBHBIX  pacxoaoB. DpoHTanbHOe, 0e30aHKETHOE U  MHOHEPHOE
MIEPEKPBITUE, PACUETHI EPEKPBITUN. [[ponyCk pacxoq0B HA paBHUHHBIX PEKAX, TO
e MPU CTPOUTEIHCTBE OETOHHBIX IJIOTHH B Y3KHUX CTBOpaX, TOXKE, MPU KAMEHHO-



3eMJISIHBIX IUIOTMHAX, MPOMYCK JbJa. OrpaxieHre KOTJIOBAaHOB IEPEMbIYKAMMU.
Bo100T/IHMB 1 BOJOTOHMXEHUE.

MoHTaX MEXaHMYECKOTO U THAPOCHIIOBOTO 000pynoBanus. OpraHuzanus u
COCTAaB MOHTa>KHOM 0a3bl.

TexHuka 6€30MaCHOCTH MPU MPOU3BOJCTBE KOMILIEKCA THIPOTEXHUUYECKUX
pabot. MeponpusaTus o OXpaHe MPUPOJIbI IPU MPOU3BOJICTBE TUIPOTEXHUUECKHUX
pabor.

12. Opranu3anusi THIPOTEXHHUYECKOT0 CTPOUTENbLCTBA. [IpwHIMIBI
OpraHu3alid TUAPOTEXHUYECKOTO CTPOUTEIBCTBA. TE€XHHUKO-I3KOHOMHUYECKOE
000CHOBaHHWE CTPOUTEILCTBA. YUET BIUSHUA reorpaduu paiioHa CTPOUTEITHCTBA,
WHKXCHEPHO-TCOJOTUYECKUX, TOMOTPa(QUUECKUX, THUIPOJOTUUECKUX YCIOBUU W
MPOMBIIIJIEHHO-3KOHOMHYECKOTO ~ Pa3BUTHS  paliOHa  HA  OPraHU3alUI0
CTPOUTEIBCTBA TUIPOY3JIA.

Mertoabl IPOU3BOACTBA U OPTaHU3AIMU PAOOT MPU KOMIIOHOBKAaX M COCTAaBE
coopykeHuii. OCHOBHOE M HEOCHOBHOE MPOM3BOJICTBO. [Ipon3BoacTBeHHas 6a3a.

[IpyHUMIBI ¥ METOABI OpraHU3alMU Tpyaa Ha crpoutenscTBe. [loTouHoe
CTPOUTEIIBCTBO. X03pACUYET, HOPMUPOBAHUE, SKOHOMUUYECKOE CTUMYJIUPOBAHUE.

[logoOHBIE  TPOU3BOACTBEHHBIE  MPEANPUATHS, HUX  pa3MeIIeHUE.
Opranuzaiusi CHaOXKEHHUsSI CTPOMTENIBHBIMU MaTe€pUalaMHM U PECypCaMH.
Cxutazickoe XO03sIMCTBO. DHEProcHaOXeHHe, TEIIOCHA0KEHHE BO3/yXOM, BOJIOM.
[IpuHLIMIBI CTPOUTENHCTBA MOCEIKOB ISl CTPOUTENECH M CIy)KO HIKCIUTyaTalluH.
TexHu4yeckuit KOHTPOJIb, UHCIIEKIIHS, CTPOUTEIIbHBIC JTA0OPATOPHH.

13. Ils1anupoBanue U ynpaBJieHUe TUIPOTEeXHUYECKUM
CTPOUTEJILCTBOM. YCTAaHOBJIICHUE OYEPEIHOCTH BO3BEICHUS COOPYKEHHI,
CPOKOB CTPOMTENILCTBA OTAECIBHBIX COOPYKEHUM M BCETrO KOMIUICKCA TUAPOY3Ja.
[ToaroToBUTENBHBIA, OCHOBHOM M 3aBEPIIAIOIIMN TEPUOIbI CTPOUTEIHCTBA.
Kanennapnsie u ceTeBbie rpaduku.

OnepatuBHOE TUIaHUPOBaHUE. MecsiuHbIe, IEKaAHble U CYTOYHBIE TIJIaHbI U
rpaduku pabot. Ponb qucneryepckoii ciyskObl.

Meronbsl MOATOTOBKM W IPOBENECHUS TOProB IIPU  BO3BEACHUHU
THAPOTEXHUUYECKUX COoOpykeHui. TpeOoBaHMS K TEHAECPHOW JOKYMEHTAIIWH,
METO/IbI €€ COCTABJICHMUS.

CoBpemeHHast DKOHOMUKA TUAPOTEXHUYECKOTO CTPOUTEIIBCTBA.
DUHAHCUPOBAHUE U TIOPSAJOK PACUETOB 3a BBIMOJIHEHUE CTPOUTEILHO-MOHTAKHBIX
paboT, OCHOBHbIE (OHIBI M OOOPOTHBIC CPEACTBA, MPUHILMUIBI OMPEACICHUS
CMETHOW CTOMMOCTH CTPOUTEIBCTBA U CTPOUTEIHHO-MOHTAXHBIX pabOT, COCTaB U
BHUJIbl CMETHOM JIOKYMEHTAIWH.

OCHOBHBIEC NPUHIIUIBI ONPEAECIEHUS] TEXHUKO-Y)KOHOMUYECKUX MOKa3aTesIeu
BO3BEJICHHBIX THAPOTEXHUUYECKUX COOPYKEHUN Pa3TMYHOIO HA3HAYEHUS.

14. OcHOBBI MEXAHUKH KUAKOCTH, KHHEMATHKH, TUHAMMKH KUAKOCTH.
[Ipenmer ruApaBIMKH  (TEXHUYECKOM  MEXaHUKH JKUIAKOCTH). McTtopus
dbopMHUpOBaHUS W PA3BUTHS TUAPABINKHU, €€ COBpEeMEHHOEe coctosiHue. O0mactu
MIPUMEHEHUS TUAPABIIUKA B TEXHUKE.

OcHoBHBIE (DH3UUYECKHE CBOMCTBA JKHUIKOCTH W Ta3a. MoJelb CIUIONTHOM
cpeabl. Cuibl, AEHCTBYIOIIME B XKUAKOCTH. HampspkeHHOE COCTOSIHUE B TOYKE



CIUIOIIHOW cpenpl. BA3KOCTh KUIOKOCTH U rasa. lloHsATre 0 HEHBIOTOHOBCKUX M
AHOMAJIbHBIX JKHUIKOCTSAX. Da3zoBbIe MEPEXOIbI )KUAKOCTH, KUIICHUE U KaBUTALUS.
Cucrembl enuHMIl (PU3NYECKUX BEJIUYUH B ruapaniuke. Cuibl, IeUCTBYIOIINE B
KuIKocTsIX. HanpsikeHus MOBEpXHOCTHBIX CHII.

Meronbsl  onucaHus — ABWKEHUS  kuakoctd.  CyOcTaHUMOHalIbHas
MIPOU3BOJIHAS. Y CTAHOBHUBUIIEECS W HEYCTAHOBUBILIEECS JABWKECHHUE KHIKOCTH.
Jlunus TOKa, TpaeKTOpHs, TpyOKa TOKa, yeMeHTapHas cTpyika. Teopema Koru-
['enbmMrospia 0 COCTaBIAIOIIMX JABVIKEHHS KUAKOM vactuupl. I[loctymarensHoe,
BpalareiabHoe U AePOpMAIlMOHHOE [BIKEHHE OO0BbeMa >KUIKOCTH. TeH30p
ckopocTteil aegopmanu. Buxpesbie auann U TpyOku. Teopema ['enbpmroinbiia o
MOCTOSIHCTBE HANPSLKEHHSI BUXPEBOU TPYOKH 1o ee anuHe. L{upKyianus ckopoctu
u Teopema Crokca.

be3BuxpeBoe nBmxenue. [loreHnnan ckopocty m ero coucTa. Ilnmockue
Te4eHUs U QYHKIUU ToKa. [‘MapoauHaMuyueckas ceTka.

OCHOBHBIE 3aKOHBI IMHAMMKH CIUIOIIHOM CPEbl: 3aKOH COXPAHEHUS MACCHI,
3aKOH M3MEHEHHMsI KOJIMYECTBA JIBM)KCHMSI, MOMEHTA KOJIMYECTBA JIBUIKECHHS,
KUHETUYECKOW HHEPruu. YpaBHEHUsS HEPA3PbIBHOCTH B OOIIEH HHTETPabHOM
mupdepeHIManbHO W TUApaBiIndeckod (opmax. VYpaBHEHUE JIBHIKEHUS
XKUAKOCcTH B HampspkeHusx (ypaBHeHust Komn). OOOOIIEHHBIN 3aKOH BSA3KOTO
TpeHuss. Tenszop HanpsokeHuid. [loHsATME T'MAPOAMHAMHYECKOTO JAaBJICHUS.
JuddepeHunanbuple ypaBHEHUs JBUKEHUS BA3KOM JKUIKOCTH (ypaBHEHHS
HaBre-Ctokca). YpaBHeHue bepHyd [Jsi JUHUM TOKA BA3KOM JKHUJIKOCTH.
JuddepeHunanbuple ypaBHEHUS JBMXKEHHSI HEBSI3KOW >KHAKOCTH (YpaBHEHHS
Dlinepa) ¥ UX UHTETpaIbl.

OO6mias 3amava rugpoauHaMUKU. HauyanbHble M TpaHUYHBIE YCIOBHS IS
mupdepeHInanbHbIX  ypaBHEHUM  ABWKeHHs.  DopMynaupoBKa  3a1aud
TMIPOJMHAMMKY B CITy4dae MOTEHUHAIBHOTO ABMKEHUS KUAKOCTH. [[nHaMHuueckue
CBOWCTBA BUXPEN B UACATIBHOU )KUIKOCTH.

OcHOBHBIE CBOICTBA MOTEHIIMAIBHBIX TEUEHHM, NX cyneprno3unus. [Inockas
3amaya. KOMIUJIEKCHBI TOTEHIIMAJI M €ro CBOMCTBAa. Meron KOH(POPMHBIX
orobOpaxenuit. CymHOCTh MeToaa ocoOeHHocTel. [IpuOIMKeHHBIE METOIBI.
HucneHHble MeTOAbI U puMeHeHEe DBM.

IIpumepbl TOuHBIX pemieHuid ypaBHeHuM HaBbe-CTokca (TeueHune B
UMWIMHAPUYECKUX TpyOax, TEUEeHUE MeEXIy MapauiebHbIMU TJIOCKOCTSMH,
mupdy3us Buxpei). OO030p NpUOIMKEHHBIX METOAOB. UMCIEHHBIE METO/IbI
pemienuss ypaBHeHuid HaBbe-Ctokca. JlamMuHapHBIA MOTPAHUYHBINA  CJIOM.
VpaBaenue [Ipanaris u uHTErpasibHbie cooTHOIIEeHUs. O030p METOJ0B pacyeTa.
BnusHue rpajuenTa qaBaeHusl U OTPHIB HOTPAHUYHOTO CIIOSL.

['unponnHamMuyeckass HEYCTOMYMBOCTh M BOSHUKHOBEHHE TYpOYJIEHTHOCTH.
MrHoBeHHbIE MECTHBIE 3HAYEHUS! TUIPOAMHAMUYECKUX BEJIIMYMH U CIOCOOBI UX
ocpennenus. Mogens PeiiHonbica-byccunecka ocpelHEHHOTo TypOyJIE€HTHOTO
notoka. YpaBHeHus PeitHonbaca u mpoGinema ux 3ambikaHusi. TypOyneHTHbIe
HampspkeHusT ©u - Kodduiment TypOyneHTHONW Bs3kocTu. CoBpEeMEHHBIC
MOJIySMITUPUYECKHE TEOPUH TYpOYJIEHTHOCTH. YpaBHEHUsI OanaHca 3HEPTruu Jis
TypOyJICHTHOTO TIOTOKa. TeIao- W MacCOMepeHOC B TYpOYJIEHTHOM IIOTOKE.



CraTtucTryeckuil MOAX0 ] K ONMCAHHUIO TypOYJEHTHBIX MOTOKOB. OMHOpOIHAs U
U30TPOIHAA TypOYyJI€HTHOCTb. Crpykrypa IPOIOJIBHO-OAHOPOJHOTO
TypOyJIeHTHOTO TOTOKa B TpyOe. l'umoreza mokanbHOCTU. TypOyJIeHTHBIH
NOTpaHUYHbIN cioil. O630p METOIOB pacueTa.

Bnusnaue pasnuyHbix (akTOpoB Ha JABWKEHHE >XujKocTd. [lu-teopema.
[logobue ¢usnueckux sBieHuil. ['eomeTpuueckoe, KUHEMAaTHYECKOE U
nuHaMuyeckoe mnonodoue. Kputepum mnomoOust ruapoJuHAMUYECKUX SIBJICHUU.
HeoOxomumble M JOCTATOYHBIE YCIOBHS MOA0OMs. MeToasl MOJEIUPOBAHUS
pa3IMYHBIX KJIACCOB TeueHUH. OCHOBBI TUIAHUPOBAHUS 3KCIEPUMEHTOB. MeTO b
00pabOTKHU SKCTIEPUMEHTAIBHBIX JaHHbBIX.

Knaccudukanus aeumxeHud XKUAKOCTH (paBHOMEPHOE — HEPaBHOMEPHOE,
HamopHOe — OE3HalmopHOE, YCTAaHOBWBILEECS —HEYCTaHOBHUBIIEECS, IUIABHO
U3MEHSIOLIEeecs — Pe3K0 M3MeHstoueecs). Pacnpeaenenue ruipoJMHaMUYECKOrO
JIaBJICHUSI B JKMBOM CEYEHHUM II0TOKA JXKUJAKOCTU. YpaBHeHHe bepHymm s
YCTAaHOBUBIIETOCAd IMOTOKA Bs3KOM >kujukoctd. KosdduimeHt KuHeTHyeckon
DHEpPruU. YPaBHEHUE KOJMYECTBA JBWXKEHUS JUIA OJHOMEPHBIX TEUCHUMU.
Koaddumment kommyecTBa NBIKEHHS. YpaBHEHHE OallaHCca PHEPrUU B cliydae
paszeneHus U CUsiHUA NOTOKOB. OCHOBHOE YPaBHEHUE PABHOMEPHOTO JABUKCHUS.
Jlnnamuueckass ckopocTb. llorepm Hamopa 1pu paBHOMEPHOM JIBHYKEHUU
xugakoctu.  Dopmynsl  Beiicbaxa-/lapcu wu  Illle3u, wux  B3auMOCBSA3b.
['uppaBnuyecknid  KO3(QPUIMEHT TpPEeHUsT U MPAKTUYECKHUE CHOCOOBI  €ro
omnpenesieHns. 3EpHUCTas U dKBUBAJIEHTHAs 1epoxoBarocTu. [lorepu Hanopa npu
pe3KoM pacmpeHun TypOysneHTHoro notoka. dopmyna Beiicbaxa. YpaBHeHue
bepHymnu 18  HAamoOpHOrO  HEYCTAHOBMBLIEIOCS — JBMJKEHHMS  JKHJIKOCTH.
WNuepuuonnsiii Hanop. I'mapasnuueckuil yaap B Tpyoax. @opmyssl XKykoBckoro.
BonnoBeie ypaBHeHus. [Ipumenenne OBM u yunciieHHbIE METOBI UX PEUICHUS.
HavanbHble U TpaHUYHBIEC YCIOBUS.

Knaccudukanus  tpyObompoBomoB.  OcHOBHBIE — 3aJauyud  pacyeTa
TpyOONpoBOAHBIX cucteM. CuHJIOBOE BO3JIEHCTBHME HAMOPHOTO TMOTOKA H
cBOOO/IHOM CTpYyH Ha TBEP/IbI€ TOBEPXHOCTH.

VYnenbHas dHeprus CE4YCHHs, KPUTHYECKAass W HOPMaJibHAs TIIyOWHBI,
KPUTUYECKUU YKIIOH. bypHOE€ M CHOKOWHOE COCTOSIHHSI IMOTOKa. PaBHOMEpHOe
nBKeHue B kaHanax. {uddepennnanbuoe ypaBHEHHE YCTaHOBUBILIETOCS TIJIABHO
U3MEHSIOLErocs OEe3HANoOpHOro ABMXKEHUs >KUIKocTU. VccnenoBanue ¢opm
CBOOOJHOM TOBEPXHOCTH B MpHU3MaTUUYecKOM pycie. [locTpoeHne KpHUBBIX
CBOOOJIHOM MOBEPXHOCTH B MPU3MATHUYECKUX PYyCIIax.

I'mapaBnryeckuil MPBIKOK, €r0 TUIIbI, YPABHEHUS U Pacyer.

Hcreuenne )KUIKOCTH Yepe3 OTBEPCTUE B TOHKOM CTEHKE MPH MOCTOSHHOM
Harope. Pacxon n ckOpoCTh IPU MCTEYEHHUH YE€pPE3 OTBEPCTHS U HAacaaKu. Bumsl
HACaJKOB, COOTHOUIEHUE PACXOJ0B M CKOPOCTEH NPH UCTECYEHUU U3 PA3JIMYHBIX
HACaJKOB.

Knaccudukanus BomocanBoB. DopMynbl IJis pacxoja 4epe3 BOOCIHBHI.
[TonroneHHbIe BOAOCIHUBBL; KPUTEPUN OATOIICHUS. YUeT OOKOBOTO CKATHSL.

15. CneumnajibHble pa3jaesibl ruApaBJauKd. OCHOBBI TEOPUU CTPYHHBIX
TEUEHUN UJACAUTHPHONW XKHUIKOCTH. l'omorpad CKOPOCTH W TMPUMEHEHHE MEeToja



KOH(GOPMHBIX OoTOOpakeHuil. TumoBble 3amauu. 3aTOIJICHHBIE CTPYH BA3KOM
xuakoctu. Ilone ckopocreil. ABTOMOJENBHBIE 3aJa4yd ISl JIAMUHAPHBIX U
TypOyJieHTHbIX cTpyil. [lodyorpannueHHbIe CTpyH.

[Ton3ymme TedyeHWs B WLIENSAX M KOJBLEBBIX IMPOCTPAHCTBaX. THUIOBBIE
3amaud. OCHOBBI THAPOAMHAMHYECKONM TEOpUHU CMa3KH. ['mapoauHamMu4ecKuii
pacyer WENEBbIX YIIOTHEHUMN.

Meronabl TpUOIMKEHHBIX PACUETOB TEUECHUN B KPUBOJUHEHHBIX HAIOPHBIX
KaHajax.

YcraHoBuBIIEECS UM HEYCTAHOBHBIIEECS JBIDKEHHE  MHOTO(a3HBIX
KUAKOCTEN (KUAKOCTH + Ta3 + TBepAble B3BECH). YPABHEHUS HAINOPHOIO
JIBUKEHHUS] MHOTO(a3HbIX KuakocTed. CKOpPOCTh paclpoCTpaHEHUs YOPYroil u
yIapHOH BOJIH. YHCIIEHHBIE METOIbI penieHusl ypaBHeHuil. [Ipumenenne DBM.

OOmume ypaBHEHUS CTPATH(PUIUMPOBAHHBIX MOTOKOB. MeTOIbl penieHus,
XapaKTEPUCTUKU U KHHEMaTH4YeCcKas CTpyKTypa. [Ipumenenne OBM.

OOmue ¢opMmynbl Ajii CUJI M MOMEHTOB BO3ACMCTBHS JKUIKOCTH Ha
obtexkaemoe teno. IlombeMHas cuna u j06oBoe compoTuBieHue. OOTekaHMe
cdepsl, KpU3UC conpoTuBieHus. HeycraHoBuBIIEECs IBUKEHUE TeJa B )KUIKOCTH.
[IpucoenqHeHHbIE MACCHI U MOMEHTHI.

@uznueckass CyIIHOCTh KaBHTanmuu. CTaauy KaBUTAlMM U WX OCHOBHBIE
xapaktepuctuku. Kinaccupukanus kaBUTaMOHHBIX TeueHuil. CynepkaBuTanus u
ee TeopeTnyeckue cxeMbl. KaBHTalmoHHas 3pO3Us NMOBEPXHOCTEW NPOTOYHBIX
YacTel MAIIMH U COOPYKEHUM.

OcHoBHbIe (OpMBI TeUEHHMI Yepe3 Oe3HamopHble BOAOBOJBI. (OCHOBBI
TEOpPUH COMpPSKEHUsT ObeOB M METONbl TallleHUs H30BITOYHOW SHEPIUH
OTKPBITOTO MOTOKA. |'acuTeNy 3HEPTUN U UX pacyer.

[ImanoBas 3amava ruApaBIUKA. MeETOAbl MOCTPOEHUS IIJIAHA CHOKOWHBIX
TeueHui. JIByxmepHbie OypHble NOTOKU. OCHOBHBIE YpPaBHEHUS M METOJ
XapakTepucTuk. Kocble ruipaBiIndyeCcKue MPbIKKH.

HeycraHoBuBILIEEeCs TeyeHME B KaHajgax M pekax (OJHOMEpHas 3ajaya).
VpaBuenus Cen-Benana u meros! ux pewenus. [IpepsiBHbIe BOHBL. UnCIEeHHBIE
METOJbI pacyeTra JUIMHHBIX U NPEPBIBHBIX BOJH. SIBHBIE U HEABHBIC PAa3HOCTHBIE
cxembl. HauanbHble v rpaHnyHble yciioBus. [Ipumenenrne OBM.

JIBIDKEHME KMIKOCTH B IIOPUCTOM Cpeie, CKOPOCTh (PHIbTPAITUH.

OcHOBHOI1 3aKOH JamMuHapHOU (unbpTpanuu. Juddepennmanbabie ypaBHEHUS
JBUKEHUS IPYHTOBBIX BOA. [liockas 3agada punbrpanuu. I'uapoaunaMuyeckast
ceTka. MeTo anekTporuapoauHamMudeckoi ananoruu (D1 JA) nis pereHus
bunbTpalMoHHbIX 331a4. [[pumenenue GyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO.
[1naBHO M3MeHsIONIeeCs] OE3HANIOPHOE ABUKEHUE TPYHTOBBIX BOJI; YPABHEHHUE
Hromroun. IloctpoeHne kpusbix aenpeccuu. PuiapTpanus yepes 3eMIISTHYIO
wioTUHY. [IpUTOK rpyHTOBBIX BOA K KOJOAIY U ApeHe. O030p COBpeMEHHBIX
MeT0/I0B (pribTparimoHHbIX 3a1a4d. [I[pumenenne DBM.

16. Nn:kenepuasi ruapoJiorusi. Kpyrosopor Boasl B mpupoje. Bomnbrit
Oamanc. YpaBHeHHe BOJHOro OamaHca pedHbIX OacceitHoB. CBS3pb BOJHOIO U
TEIUIOBOTO OalaHCOB TEPPUTOPUU U BOJHBIX 00BEKTOB. BoaHbIe pecypchl 3eMin.
Bonanbie pecypesl PO. Oxpana BogHbIX pecypcoB. BonHoe 3akoHogaTenbctBo PO,



3anaun Komurera PO no ruapoMeTeopoaorui 1 KOHTPOJIIO MPUPOJHOM CPEbI.

KnumaTtnueckue akropsl croka. VMcnapeHue ¢ BOJHOM MOBEPXHOCTU U C
IIOBEPXHOCTH cymu. McnapsiemocTs.

®dusuko-reorpapuueckre  paxtopsl, (Gopmupyomue CcTok. BiusHue
AQHTPOIIOTEHHOM  JIeATEJIbBHOCTM  HAa  PEXHUM  CTOKa.  B3ammopeicrteue
IIOBEPXHOCTHBIX U NIOJ3EMHBIX BOJ.

OcHoBHble (a3l BogHOTO pexuma. Mcrounuku nurtanus pek. Konebanus
YPOBHEMN U PACXOA0B BO/IBL.

['unpomexaHUuecKuil aHan3 MOBEPXHOCTHOTO cToKa. OOmme cBeAeHUs O
BOJHOM D3pO3MM M CTOKE HAHOCOB. TeEIUIOBBIE MNPOLECCHI, NPOTEKAIOIIHE B
BOJAOEMAaX M  BOJOTOKaX. 3aKOHOMEPHOCTH, KOTOPbIM  MOJUUHSIOTCA
TEeMIEpaTypHbIe TOJIsl B BOAHBIX 0OBeKTax. PacmpocTtpanenue teria. B BogHBIX
JAMUHAPHBIX U TYpOYJIEHTHBIX MOTOKAX.

[IporHo3upoBaHue U peryiupoBaHUE IMPOLIECCOB OOpa30oBaHUS U TasHUS
JbJa B PA3JMYHBIX THAPABIMYECKHX W TEIUIOBBIX YCIOBUAX. TepMudeckue H
JeI0BbI€ IIPOLECCH B BOAHBIX 00BeKTaxX. TemnoBoe B3auMoeCTBUE BOJOEMOB U
BOJOTOKOB €  THJIPOTEXHMYECKMMU U JPYrUMU  (TPaHCHOPTHBIMH,
pEeKpealiOHHBIMU, YHEPTETUUECKUMU U PUPOJOOXPAHHBIMU) COOPYKEHUSMHU.

I'mppaBauyecKuid peXxuM MOTOKA IO JEASHBIM IOKPOBOM, B TOM YHCIIE C
Y4E€TOM JBUKEHUS JIEASHBIX YACTHUI[ B IIOTOKE, & TaK)K€ IO IIOBEPXHOCTH JIbJA,
JeASHBIM KaHaiaMm W BojociuBaM. IIponecchkl 3aTopo- U 3aK0poo0Opa3oBaHUs U
MPOITYCKHAsI CHOCOOHOCTh pycell B 3SMMHUI MEPUOJ.

PexxuMm ypoBHEW W pacxoJ0B W OpraHu3auus HaOMIOACHUN 3a HUMHU.
TO4YHOCTH THIPOJIOTHUECKUX U3MepeHuil. O0paboTKa BOJIOMEPHBIX HAOIIOACHUIM.
CBs13b MEXy YPOBHSIMU U PACXOIAMH.

Metoabl U3MEPEHHS CKOPOCTEN TEYEHUS U ONPENEIEHUS PACXOI0B BOJBL.

HaGmronenust 3a pacxojgamu B3BELICHHBIX M JIOHHBIX HAHOCOB B pEKax,
o3epax U BoxoxpaHuaumax. OnpeneneHue pacxoa0B B3BEIIEHHBIX U BIEKOMBIX
HaHOCOB. CucTeMa MOHMTOPHUHTA.

Knaccudukanus MeTofoB THIPOJIOTMUECKHUX pacueToB. | 'eHeTHueckue u
BEPOSITHOCTHBIE METO/IBI pacyeTa PEYHOTO CTOKA.

N3menunBOoCTh  romoBOro  croka. IIpuMeHeHune  MaremaTndeckou
CTaTUCTUKUA K ONPEIEICHUIO PACUYETHBIX THAPOJIOTHYECKUX XapPAKTEPUCTHK
PEYHOTO CTOKA.

Kpussie moBTOpsieMOCcTH M 00ecriedeHHOCTU. OCHOBHBIE CTATUCTUYECKUE
napameTpbl ¥ METOJIbI KX ONpeIeTICHUS.

Pacuer makcUMalbHBIX M MUHUMAJBHBIX PACXOJOB IMpPH HATUYUHU pAla
HAOJIOICHU, TP KOPOTKOM PSJE U MPU OTCYTCTBUM HAOIOICHUH.

I'mpponornyeckue nporHo3sl. MaremMaTuueckoe MOJEIUPOBAHUE PEYHOTO
CTOKa. [ 'MaApOXUMUsl pEUHOr0 CTOKA.

OcCHOBHBIE BOJOMOJIB30BATENIN U METOJBI ONPEIEIECHUS UX COBPEMEHHBIX U
NEPCIIEKTUBHBIX NOTpeOHOCTEN B BoJe. TpeboBaHus, MpeabsBIIeMble K KaUYECTBY
Bojbl. HopMupoBanue kauectBa Bojibl. OCHOBHBIE (DaKTOPBI 3arpsi3HEHUST PEUHBIX
BOJA U BOAOXpaHWIML. OTYETHbIE W MEPCIEKTUBHBIE BOJOXO3SIICTBEHHBIE
OaJaHCHI.



3amaun W BBl pEryaupoBaHUs CcTOKa. HasHaduenwe u Kiaccuukarums
BOJOXpaHWINII. OCHOBHBIE XapaKTEPUCTUKHU BOJAOXPAHUIIUII.

BiusiHue co3maHus  BOJOXPAHWIMIL Ha PEXKUM  CTOKA. 3aWJICHHE
BOJOXpaHmIUIL. MeTo 16l 00pbObI C 3aUJICHUEM.

Meroabl pacyeTa peryiupoBaHus cToka. OCOOEHHOCTH 3UMHETO pexuMa
BOJIOXPaHUJIUILL.

N3MeHeHne KadyecTBa BOABI BOAOXPAHWJIUI] MPU PETYIHPOBAHUU CTOKA.
MeponpusiTus 1o 0XpaHe BOJHBIX PECYPCOB BOJOXPAHUIUII] OT 3arpsi3HECHHUSL.

OO0pa3oBaHue PEUYHBIX HAHOCOB M X XapaKTEPUCTHUKH.

JIBI>KEHME B3BEIICHHBIX HAHOCOB. TpaHcmopTupyromas CrnocoOHOCTb
noToka. J[BuxeHue BIEKOMBIX HAaHOCOB. ['psimoBas hopMa nepemMenieHus JOHHbIX
HaHOCOB.

PycnoBeie mporeccel. B3aumopelictBue mnoTtoka u  pycna. Pycrmosbie
nedopmaiiiy. Y CTONYMBOCTH PyCeNl HEYKPEIJICHHBIX KAaHAJIOB U PEK.

IM'unpomopdororuyeckre 3aBUCUMOCTU. MoieTupOBaHNE PEYHBIX MOTOKOB
U PYCJIOBBIX TporieccoB. [lepepaboTka 6GeperoB BOAOXPAHUIIUIII.

CeneBple  TOTOKH, UX  TMPOUCXOXKACHHWE U  reorpaduueckoe
pacrnpocTpaHEHHUE.

3 IHEPEYEHDb BOIIPOCOB K IHOATOTOBKH K
KAHIAUJATCKOMY 3K3AMEHY

1. BoaHoe X0351CTBO, KOMIUIEKCHOE MCITOJIb30BAHUE BOJHBIX PECYPCOB.
[Topsan0oK MPOEKTUPOBAHUS TUAPOTEXHUUECKUX COOPYKEHUM.

2. OnpeneneHue NOTpeOHBIX 00HEMOB BOJIbI B BOJOXPAHUIIHUIIIE.

3. Bopoxpanwnuiia Truapoy3J0B, HMX BIHMSHHE HAa OKPYXAIOULYIO
npupoay. Meponpusatus 1o noAroTOBKE J0Ka BOJOXPAHUIIUIIA.

4, ['unpoTexHUYecKue COOPYXKEHUs — Ha3HaueHue, Kiaccuukaims,
CWJIBbI U Harpy3ku, Aeiictyromue Ha ['TC.

5. B3aumopencTBrue TUAPOTEXHUYECKUX COOPYKEHUW C  PEUYHBIM
notokoM. Bo3zaeiictus Boasl Ha ['TC.

6. Ounprpanusa Boabl oa 'TC. Metoasl npoekTrpoBanus ¢GiaroTOETa
['TC n ux punpTpariuoHHbIC PaCUETHI.

7. OubTpalioHHbIE 1eopMaIuu TPYHTOB — BUJIBI M MEPHI OOPHOBI.

8. Perynupytomue coopyKeHuss — Ha3HaueHHWe, Kiaccudukanus,
XapaKTEpPUCTHKA.

9. V3iabl  peryyisiTopoB  — KOHCTPYKIHH, YCJIOBUS TNPUMEHEHUS,
JIOCTOMHCTBA W HEJOCTATKH.

10. BononpoBojsmue coopykenuss — HaszHadueHue. Kiaccuduxanus,
XapaKTEepPUCTHKA.

11.  Conpsrarmoniue COOpY2KCHHUS, Ha3Ha4YCHHUC, Kiaccuduranus,
KOHCTPYKIIUH.

12.  IInoTuHBI W3 TPYHTOBBIX MaTEPHAIOB — KJIACCH(PUKAIMS, YCIOBUMN
IIPUMEHEHUS, JOCTOMHCTBA U HEAOCTATKH.

13. Merogpl pacuera NPOYHOCTM U YCTOMYMBOCTM  TPYHTOBBIX
TUAPOTEXHUYECKUX COOPYKEHUM.



14.  AJNropuUTM NPOEKTUPOBAHUS IUIOTUH U3 TPYHTOBBIX MATEPUAJIOB.

15.  BonompomyckHbIE COOPYKEHHSI BOJOXPAHWIMILHBIX THAPOY3JIOB —
Ha3HAYEHUsA, KOHCTPYKIUU.

16.  beroHHBIE U >KENE300€TOHHBIC IUIOTHUHBI, YCIOBUS TPUMEHEHUS,

KJIacCUUKaIIUs.

17.  I'paBUTallMOHHBIC TUIOTHHBI — KOHCTPYKIHH, JIOCTOMHCTBA U
HEIOCTATKH.

18.  ApouHBIC IJIOTHHBI — KOHCTPYKIIMH, TOCTOMHCTBA U HEJOCTATKH.

19. KontpdopcHble TUIOTHHBI — KOHCTPYKIIMH, JOCTOMHCTBA U
HEIOCTATKH.

20. IInoTMHBI  METAJNIMYECKHE, JIEPEBSIHHBIE W3  CHHTETHYECKUX
MaTepHaIOB — KOHCTPYKIIMH, METO/bI IPOEKTUPOBAHUSI.

21.  Mexanuueckoe obopyaoBanue I ' TC — coctaB u Ha3HaueHUE. 3aTBOPHI
['TC —xnaccudukanus, KOHCTPYKIMH, YCIOBUS IPUMEHEHUSI.

22.  I'mybunnsie 3aTBopbl ['TC — 0coOeHHOCTH pabOThI, KOHCTPYKIIUU.

23.  PerynupoBaHHE pycel peKH peryJsIiHOHHBIE COOPYKEHUS.

24.  PerynsiiMOHHBIE COOPYXKEHUsS — Ha3HAuYCHHUE, Kiaccuukaius,
XapaKTEePUCTHKA.

25.  IIpOoTMBOPPO3MOHHBIE  COOPYXEHUS  —  Ha3HaueHWe,  oOmas
XapaKTEPUCTHKA.

26.  Bopmo3zabopHbie COOPYXKEHUSI PEUHBIX THAPOY3JIOB — Kilaccuukarms,
0COOEHHOCTH KOHCTPYKLHUU.

27.  bokoBble O€CIUIOTMHHBIE BOA03a00pBI, YCIOBUS NPUMEHEHUS,
KOHCTPYKIUH, TOCTOMHCTBA U HEAOCTATKH.

28.  OTCTOMHUKH C HENMPEPHIBHBIM MPOMBIBOM HAHOCOB — KOHCTPYKIIHH,
YCIJIOBUSI MPUMEHEHHS, TOCTOMHCTBA U HEIOCTATKH.

29. OTCTOMHUKH C TMEPUOAUYECKHM IPOMBIBOM HAHOCOB — YCIJIOBUS
NIPUMEHEHHUS, KOHCTPYKIINU, XapaKTEPUCTHKA.

30. BoaHOTpaHCHOPTHBIE TUAPOTEXHUUYECKUE COOPYXKEHHUS — THIIbI
COOPYKEHUU U KOHCTPYKIIMH.

31.  Compsraroimue COOpY KCHHUS, Ha3Ha4uCHHUC, Kiaccuduxanus,
KOHCTPYKIIHH.

32.  IloproBble TUAPOTEXHUUECKUE COOPYKEHHUSI, OCHOBHBIE KOHCTPYKLIHH,
0COOEHHOCTH pabOTHI M MPOEKTUPOBAHUS.

33.  DHepreTuveckue TUAPOTEXHUYECKHE coopyxkeHus. OcoOeHHOCTH
KoHCTpyKIui coopyxenui ['OC, TOC,ADC.

34.  OCHOBHBIE TIOJIO)KEHUS MO opraHu3auuu skcryatauqun  ['TC.
Oxcrutyatauus ['TC Ha 3Tane CTpOUTENBCTBA U IPUEMKHU COOPYKEHUS.

35.  Meronsl HCCIIETOBAaHUS TUAPOTEXHUYECKUX COOPYKEHUM.
JlaGopaTopHble U HaTYpHBIEC UCCIIEIOBAHUSL.

36. OcHOBHBIE CTpoUTENbHBIE CBOMCTBA MaTepuanos [ TC.

37. lloHsTHE O TEXHOJOTMYECKOM CXEME W TEXHOJOTMYECKOM pacyere.
TexHonornueckas kapTa 1 00J1aCTh €€ MIPUMEHEHHUS.

38. CrnocoObl YIJIOTHEHUS TPYHTOB. MaliMHbl M MEXaHU3MbI IS
YIUIOTHEHUS.



39.  CrnocoObl CTPOUTENHCTBA KaHATIOB B 3eMJITHOM pyClIe.

40.  TexHOJOTHs CTPOUTEIBCTBA KaHAJIOB B HACHIIIN.

41.  CTpOUTENBCTBO KAaHAIOB B ITOJIYBBIEMKE, MOJYyHACHIIIH.

42.  OCOOEHHOCTH BBINOJIHEHUS 3€MJIIHBIX PA0OT B 3UMHMX YCJIOBHSIX.

43.  T'mapomexaHuzanus 3eMJISTHBIX padoT.

44.  IlpuMmeHeHUe CpeiCcTB TNIPOMEXAaHNU3ALUH JI1 HAMBIBA COOPYKECHHM.

45. TexHomoruss u 00NacTb NPUMEHEHUS B3PBIBHBIX paboOT B
BOJOXO03CTBEHHOM CTPOHUTEIILCTBE.

46.  Ilpou3BoacTBO OETOHHBIX pPadOT. [IpOU3BOAUTENHHOCTH OETOHHBIX
3aB0J10B. Cr1ocoObl TpaHCIOPTUPOBAaHUS OETOHA.

47.  MoHTaxkHble pabOThI B THAPOTEXHUYECKOM CTPOUTEIBCTBE.

48.  TexHomorHs MOHTaXa COOPYKEHUI U3 COOPHOTO KeJ1e300€TOHA.

49.  OCHOBHBIE TMOJIOXKEHUS OpraHu3aluu O€30MACHOCTH BBINOJTHEHUS
OETOHHBIX pabOT MPU CTPOUTENIBCTBE THIPOTEXHUUECKUX COOPYKEHUH.

50.  IlonsTme o cBasx M cBalHBIX paboTax. CriocoObl MOrpyKeHUsI CBal,
XapaKTepUCTHUKa CIIOCO00B, MPUMEHSIEMOE 000PYIOBAHHUE.

51.  TexHomnorus u opraHu3anus CBaHbIX paloT.

52.  IIpou3BOACTBO T'MIPOU3OISALIMOHHBIX PadoT.

53.  YcrpoicTBO NMPOTUBO(UIBTPALMOHHBIX TPYHTOIJIEHOYHBIX 3KPaHOB
Ha KaHaJIax.

54.  IlepexkpeiTE pycen peK, IMPOMYCK CTPOUTENBHBIX PACXOIOB.
Bo100TaMB 1 BOAOIIOHUKEHUE.

55.  OcylIleHrne KOTJIOBaHOB, TEXHOJOTUA U OpraHu3auus padoT, crocoObl
OCYLIEHUS U UX BBIOOP.

56.  YpaBHEHUE HEPa3pbIBHOCTH B mudepeHnanTbHON 151
rupaBiIndeckon popmax.

57.  Juddepennmanbuple ypaBHEHUS JBMXKEHUS BSI3KOW KUIKOCTH
(ypaBuenus Haswe - CToxkca).

58.  Juddepennmanbuple ypaBHEHHsS JBUKCHHS HEBSI3KOM KUIKOCTH
(ypaBHeHuUe Dilyiepa) U UX UHTETPATIBI.

59. Monuenp Peitnonbaca — ByccumHecka ocpeaHEHHOro TYpOYJIEHTHOTO
IIOTOKa. YpaBHeHue PeliHoubaca.

60.  CoBpeMEHHBIE MOJIy3IMIIUPUUECKUE TEOPUU TYpOYIEHTHOCTH.

61.  Kpurepun nogoOus ruApoAMHAMUYECKUX SIBJICHUMH.

62. IlomoOue puznueckux siBneHui. [ln — reopema.

63. Knaccudukamms JBYOKEHU KUJIKOCTH (paBHOMEpPHOE-
HEPAaBHOMEpPHOE, HANOPHOE — OE3HANOpHOE, IUIABHO HW3MEHSIOIIEeCs — PEe3KO
HU3MEHSIOIIeecs ).

64. YpaBHeHue bepHyM i1 yCTAaHOBUBIIETOCS IOTOKA BSI3KOU
KUAKOCTU. KOdUIIMEHT KHHETHYECKOW SHEPTHH.

65. OCHOBHOE ypaBHEHHUE PABHOMEPHOTO JIBUKEHUS.

66. Ilorepu Hamopa npu paBHOMEPHOM JBMKECHUU KUAKOCTH. DOpMYIIbI
Beiicbaxa — [lapcu u llle3u, ux B3auMOCBS3b.

67. T'umpaBamdeckuil KOIDPUITMEHT TPEHHS M TPAKTUUECKUE CIIOCOOBI
€ro OIIPEACIICHUS.



68.  OCHOBHBIE 3aJla4M THAPABINUYECKOTr0 pacyeTa TpPyOOIpoOBOIOB.

69. PaBHOMEpHOE IBMKEHUE B KaHAIAX.

70.  JuddepeHnuanbHoe  ypaBHEHHE  YCTAHOBMBIIETOCS  ILJIABHO
M3MEHSIOIErocs 0€3HAMOPHOTO ABMXKEHHUS KUIKOCTH.

71.  HcredeHue )XUAKOCTU Ye€pe3 OTBEPCTUS U HACATKHU.

72.  @opMynbl I pacxolla 4epe3 BOAOCHUBBL. Kpurepun nmoaToOIICHUS.
VYyeT 60KOBOIO CXKaTHS.

73.  OcHoBHBIE (hOPMBI TEUEHUI Uepe3 Oe3HAMOPHBIE BOJTOBOIBI.

74.  OCHOBBI TEOPHH CTPYHHBIX TEUEHHUI U1€ATBHOM KUKOCTH.

75. YcTanoBuBIeeCs IBMKEHNE MHOTO(A3HBIX KUIKOCTEH.

76.  CrpaTtudunupoBaHHBIC MTOTOKH. OO6mme ypaBHEHUS
CTpaTU(UIIUPOBAHHBIX TTOTOKOB.

77.  OCHOBBI TEOpUM CcONpsDKEHUS ObeOoB M  METOABl TalleHUs
U30BITOYHOM HEPTUN OTKPBITOIO MOTOKA.

78.  l'acurenu HEPTrUU U UX pacyer.

79.  JIBymepHble OypHble NOTOKM. OCHOBHBIE YpaBHEHUS M METOJ

XapaKTEePHUCTHUK.
80. HeycraHoBuBIIeecs TedeHHWE B KaHalMaX M pekax (oJHOMEepHas
3a/1a4a).

81.  VYpaBHeHusa CeH — BeHaHa U METOAbI UX PEIICHUSI.

82.  JIBw>keHHE KUIKOCTU B TMOPUCTOM Cpejie, CKOPOCTh (DHIbTpaiuu.
OCHOBHOI1 3aKOH JJaMUHApHOU (PUITBTpaIUH.

83. uddepenunanbubie ypaBHEHUS ABUKECHUS TPYHTOBBIX BOJI.

84. IlnmaBHO wu3MeHsmOIIEECs O€3HANOPHOE JIBUJKEHHE TIPYHTOBBIX BOJ;
ypaBHeHHE J[IOIIOn.

85.  DuibTpanys 4epes3 3eMIBIHYIO IUIOTUHY.

86.  IIpUTOK IpyHTOBBIX BOJ K KOJIOJLLY.

87.  YpaBHeHHUE BOJHOIrO OajaHca peuHbIX OacCCEHHOB.

88.  Knumaruueckue paxTopbl CTOKA.

89.  dwusuko — reorpaduueckue hakTopsl, HOPMUPYIOIINUE CTOK.

90.  MeToabl U3MEPEHUN CKOPOCTEN TEUECHUM.

91.  OmnpenesieHHE pacxoAd0B BOBI.

92.  OmnpeneneHue pacxoA0B B3BELICHHBIX U BIEKOMBIX HAHOCOB.

93.  Knaccuduxanus METOJ0B TUAPOJIOTUYECKUX pacyeToB.
['eHEeTMYECKHME U BEPOSTHOCTHBIE METOBI PACUETA PEYHOT'O CTOKA.

94. PacyeT MakCHUMaJbHBIX U MHUHHUMAJbHBIX PACXOJO0B IMPHU HAITUYUHU
psna HaOOICHU.

95. Pacuer pacxogoB mpU KOPOTKOM psii€é W TPU  OTCYTCTBHUH
HaOIIOIEHUIA.

96. HasnaueHue u kinaccuuKaIys BOJOXPAHUIIHIIL

97.  OCHOBHBIE XapAKTEPUCTUKHU BOAOXPAHUIIUIII.

98.  3amsieHue BoAoXpaHWIHUIL. MeTo bl 00pHOBI C 3auICHUEM.

99.  Mertoabl pacuera peryaupoBaHus CTOKA.

100. OOpa3zoBaHHNE PEYHBIX HAHOCOB M UX XapaKTEPUCTUKH.

101.
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JlonoJIHMTe IbHAA JTUTEPATypa

1. MuxeeB, II.A. 3ammura pbel0 Ha BOJ03a00pax  MOPCKHUX
He(Tera3onpoMbICIOBBIX coopyxeHud : moHorpadus / II.A. Muxees, C.H.
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2016. - 243 c. : Bkyeiika. - 0/11.

CoBpemenHnbie npodeccoHanbHbIe 02361 1 MH(POPMALIMOHHbIE
CNPABOYHbIE CUCTEMbI

bazb1 nanasix OO0 "IIpecc-Unpopm" Jorosop Ne01674/3905 ot 20.01.2022 ¢ OO0

(Koncynpranrt +) "ITpecc-Uudopm" (Koncymnprant +)

baser garueix OO0 "PernoHanpHBIN Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO

MH(OPMaLMOHHBIN UH/IEKC IUTUPOBAHUA" "PernoHanbHbI HHPOPMAITMOHHBIN UHIEKC
HUTUpOBaHUsA"

ba3sl ganabix OOO HayuHas anekTpoHHast JInueH3noHHBIN JIOTOBOD Ne SIO-

6ubnuoreka 13947/18016/2021 or 07.10.2021 OOO
Hayunas snekrponHast 6ubinoTexa

bassr mamHeix OOO '"I'pocc  Cucrem. | Kontpakr Ne KP/I-18510 ot 06.12.2021 OOO

Wndpopmanus u pemeHus" "I'pocc CucreM. MHbopmanus u perierus"

Ilepeuensb norosopoB IBC o0pa3oBarebHOM opranu3anum Ha 2022-23 yu. r.

Y4eOubIi Cpok aelicTBust
HanMeHoBaHMe TOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB
roj AOKYMEHTa

JHorosop Ne 501-01\20 06 oka3anuu HHPOPMAITHOHHBIX
YCIIYT 110 NMPEIOCTABICHUIO JJOCTYNa K 0a30BOM KOJUIEKIIMU ¢ 20.01.2020 r. mo
«9BbC YuuBepcurerckas OMOIMOTEKA OHIANHY OT 19.01.2026 1.

22.01.2020r. ¢ OO0 «HexkcMenna»

2022/2023

Jorosop Ne p08/11 Ha oka3aHue yciayr mo
2022/2023 | mpenocTaBICHUIO TOCTYIA K JJIEKTPOHHBIM H3IaHHUSM OT
30.11.2017 r. ¢ OO0 «H3nmarenncrBo Jlanb» Pasmernienue

¢ 30.11.2017 r. mo
31.12.2025 r.




BHYTpHBY30BCcKOU nutepatypsl JJoH['AY nHa mmatdopme

OBC Jlanb

Horosop Ne COb NeHB-171 no pa3memenuro ¢ 18.12.2019 r. mo
IIPOM3BEICHUI U NPEAOCTABICHUIO I0CTYIA K pa3jieiaam 31.12.2022 r.

2022/2023 | OBC C3b ot 18.12.2019 1. ¢ OO0 «3BC Jlaub» C TIOCITIeTYFOIIICH
Hom.cornamenue ot 24.06.2021 k Jlor NeCOb NeHB-171 MPOJIOHTALIUEH
ot 18.12.2019 . ¢ OO0 «3BbC Jlanb»

2022/2023 ¢29.10.2019 r.

JloroBop Ne 11 okazaHus yciayr OJHOCTOPOHHETO JOCTYMa K
. 1m028.10.2020 r.
pecypcam HaydHO-TexHu4eckon onbnnoreku «PT'Y Hedrtu N
v raza (HUY) umenu .M. I'ybkuna» ot 29.10.2019 1. © TOCICAYIOTIeH
MIPOJIOHTAINEH
(Hedrerazosoe neno)

2022/2023 ¢ 27.04.2018r. no
Horosop Ne 48-11 Ha epeavy NpoU3BEACHUS HAYKU U OKOHYaHUS
HEUCKJIIOYUTENBHBIX MPaB HA €r0 UCIOIb30BAHUH OT HEUCKITIOYUTENbHBIX
27.04.2018 r. ¢ ®I'bHY «PocHUUIIM» IIpaB Ha

MIPOU3BEICHUE

2022/2023 | Horosop Ne 1310 ot 02.12.21 Ha Oka3aHuE YCIIyT 1O
MPEAOCTABICHUIO IO0CTYIA K JIIEKTPOHHBIM U3/IaHUSIM c14.12.2021 r. o
KOJUIEKIIN: «BeTepuHapus 1 ceabcKoe X03HUCTBO - 13.12.2026 .
N3narenscTBO JlaHb)

2022/2023 | Horosop Ne 1311 ot 02.12.21 Ha oka3aHue YCIIyT IO
MPEAOCTABICHUIO IO0CTYIA K JIIEKTPOHHBIM U3/IaHUSIM c14.12.2021 r. o
KOJUIEKIIMU: «DKOHOMHKA U MEHEKMEHT — 31aTeILCTBO 13.12.2026 1.
HamkoB u K» ¢ OO0 «29bC Jlanby»

2022/2023 | Jorosop Ne 2-22 ot 18.02.2022 r. ¢ OO0

«U3narensctBo JlaHb» HA OKa3aHUE YCIYT MO

MPEIOCTABIICHUIO JIOCTYNA K 3JICKTPOHHBIM M3IaHUSAM ¢ 20.02.2022 r. o
KOJUIEKLUHN: «JIeCHOe X0351CTBO U JIECOUHKEHEPHOE 19.02.2023 .
neno — Manareasctsa Jlanby» ObC Jlanb u oTaensHo HAO

KHHT U3 APYTUX Pa3JIENoB.

Ilepeyenb UHGPOPMANUMOHHBIX TEXHOJIOTHIT U IPOTPAMMHOI0 o0ecreyeHmsl,
HCNOJIb3YeMbIX IIPHM OCYHIEeCTBJIEHUH 00pa30BaTeJIbLHOIO0 Npolecca

ITepedennb THIIEH3NOHHOIO POTPAMMHOI0

ob0ecreyeHus

PexBU3UTHI MOATBEPKAAOIIETO
AOKYMCHTA

[TporpammMHas cucrema i OOHapy>KEHHs
TEKCTOBBIX 3aMMCTBOBaHUI B Y4€OHBIX U
Hay4HbIX paboTax «AHTumaruatr. BY3»
(uHTEpHET-BEpCHs);

Mogyns «IIporpaMMHBINi KOMIUIEKC IIOUCKA
TEKCTOBBIX 3aMMCTBOBAaHUM B OTKPBITHIX
VCTOYHMKAX CETH UHTEPHET»

JInuensuonnsiii gorosop Ne 4501 ot
13.12.2021 r. AO «AnTunaruar (c
13.12.2021 r. mo 13.12.2022 r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office
professional; MS Windows Server; MS Project
Expert 2010 Professional)

CyOnunen3nonHsiin 1orosop Ne0312 ot
29.12.2021 r. AO «Co¢rJlaitn Tpeita»




5 CTPYKTYPA KAHANJATCKOI'O DK3AMEHA

Ok3amMeH mnpoBoguTcss B ycTHOMl (opme. ConepkaHue OWUIIETOB JOJDKHO
OXBaThIBaTh BCIO MIPOrpaMMy KaHIUAATCKOI'O 3K3aMe€Ha MO JUCLUIUIMHE, B OWJIET
BKJIFOUYAIOTCS TPU YETKO C(HOpMYIHPOBAHHBIX BOIIPOCA:

1 u 2 Bompoc — u3 pas3nenoB B 00JacTU HAy4YHBIX HCCIIEJOBAaHUU 110
COOTBETCTBYIOIIEH HAYyYHOU CIIEHUAIBHOCTH;

3 Bompoc — U3 00JaCTH HaYKH, KOTOpasi COOTBETCTBYET TEME JIUCCEPTALUU
acnupaHTa (IPHUKPEIUIEHHOIO JIMIA) HA COMCKAHHME YYEHOM CTENEeHHM KaHIWJaTa
HayK.

DopMyTUPOBKH BONPOCOB B OuWIIeTaX U JIOMOJHHUTEIbHBIE BOMPOCHI,
3aJlaHHbIE HAa KaHJUAATCKOM 3K3aMEHE, JOJDKHbI OBbITh YETKUMH, KPATKUMH,
MOHSATHBIMH, HCKJIFOYAIOIIUMU JBOMHOE TOJIKOBAHUE.

DK3aMeHAaTOpbl UMEIOT MPABO 337aBaTh ACHUPAHTY (IIPUKPEITIEHHOMY IS
ClAaYM KaHJUAATCKUX DK3aMEHOB JIMIly) YTOYHSIOIIME BOIPOCHI IO CYLIECTBY M
JIOTIOJIHUTENIbHBIE BOIMPOCH! CBEpX OMieTa B paMKax MpOrpaMMbl KaHIUAATCKOTO
DK3aMEHa.

Kannunarckue sK3aMeHbl IPOBOIATCA IO YTBEPKICHHOMY JUPEKTOPOM
PaCIMCaHNI0 KaHAUJATCKUX 3K3aMEHOB €XErOJHO B IEpUOJ 3K3aMEHAIIMOHHOM
CECCHM AaCMUPaHTOB JMOO MOTYT OBITh OpPraHM30BaHbl B TEUYEHHE Troja Ha
OCHOBaHWU IIPUKa3a JUPEKTOPA WIH YIIOJIHOMOYEHHOIO UM JINLA.

Bo BpeMs KaHAMIATCKOrO 3K3aMEHa aclUpaHThl (NMPUKPEIJICHHBIE IS
claud KaHIUAATCKUX SK3aMEHOB JIMIA) MOTYT IOJb30BATHCS  y4E€OHBIMHU
IIPOTrpaMMaMU, a TAKKE, C Pa3pEIICHHs IK3aMEHATOPOB, CIPABOYHBIMHU U APYTUMU
nocodussMM M Marepuaiamu. B ciydae UCHONB30BaHUSA  aCHUPAHTOM
(TpHUKpETUTeHHBIM IS CJIaYM KaHAUJATCKUX SK3aMEHOB JIMIIOM) JIMTEPATyphl U
JIPYTUX CPEACTB 0€3 pa3pelieHus SK3aMeHAaTOPOB MPENO/1aBaTev B MPaBe YAAIHUTh
acniipaHTa (MPUKPEIUIEHHOE /I Claud KaHJUAATCKUX 5K3aMEHOB JIMIIO) C
HK3aMEHAa C BBICTABJICHUEM HEYIOBJIETBOPUTEIBHOMN OLICHKU.

Bo Bpems KaHIMAATCKOrO 3K3aMeEHa Ui MOATOTOBKM OTBETA ACIHMPAHTHI
(MpUKpeIuIeHHbIe IS CAaYd KaHIUAATCKUX SK3aMEHOB JIMIA) UCTOIb3YIOT JIUCTHI
CO IITaMIIOM MHCTUTYTA, KOTOPHIE XPAHATCS B TEUEHUE IO/l B OTAEIIE aCIIUPAHTYPHI
Y JIOKTOPAHTYPBHI.

OneHka ypoBHsI 3HAaHUM COMCKAaTelasl YYEHOW CTENEeHHM KaHAuaara Hayk
ompeeIeTCs IK3aMEHAITMOHHON KOMUCCHUEN 0 MATHOATUIBHOM CUCTEME.

IIpn oueHke 3HAHUN U YPOBHS MOATOTOBKM COMCKATEN YYEHOW CTEIECHH
KaHAUAaTa HayK ONpPeaeIIsIeTCS:

— YpPOBEHb OCBOEHMS Marepuajna, MpeIyCMOTPEHHOTO MPOrpaMmMon
KaHAUAATCKOTO 3K3aMEHA;

— YMEHHE WCIOJIb30BATh TEOPETHYECKWE 3HAHHUS TIPU  BBITOJIHEHUU
NPaKTUYECKUX 33]1a4;

— 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUS OTBETA.



OOmMMY KPUTEPUSIMHE, ONTPEACIISIONIUMHA OIESHKY 3HAHWU, SBISIFOTCS:

Ounenka Kpurepuii oueHuBanust

Hanuuue riyOOKMX W HCYEpIBIBAIOMIMX 3HAaHUM B oObeMe
MPOMIEHHOTO0 TMPOrPaMMHOTO MaTepuayia, TMpPaBWIbHBIE U

OHGHKa YBCPCHHBIC I[CﬁCTBPIH 10 MPUMCHCHUIO IMOJTYYCHHBIX 3HaHWH Ha
«OTIINYIHO» IMMPAKTHUKEC, TI'PaMOTHOC W JIOTHUYCCKHU CTpOﬁHOC M3JI0KCHUC
MaTcpurajia Ipu OTBCTC, 3HaHHEC JOITIOJIHUTCIIBHO

PEKOMEHIOBAaHHOM JINTEPATyPhI

Hanmuume  TBepAbIX W JOCTaTOYHO  MOJHBIX  3HAHHM
MPOrpaMMHOTO MaTepuana, HE3HAUUTEIbHBIE OIIUOKU MPH

«XOOLI[;Izg» OCBELICHMH 3aJaHHBIX BONPOCOB, MPABHIbHBIC JEUCTBUS 110
IIPUMEHEHUIO 3HAaHMW Ha IIPAaKTHKE, YETKOE H3JI0KEHUE
MaTepuaia
Hanuyue TBepabIX 3HaHUM IPOMICHHOIO MaTepuasa, U3JI0KEHHUE
OTBETOB C OHIMOKaMHU, YBEPEHHO MCIIPABISEMBIMU IIOCIE
Onenka

JOIIOJIHHUTCIIbHBIX BOITPOCOB, H€O6XOIII/IMOCTI) HaBOOAIIIUX

«YHAOBJICTBOPUTCIIBHO» o o
BOIIPOCOB, IIPABHUJIBHBIC JACUCTBHA 110 IIPUMCHCHHUIO 3HAHHUH Ha

IIPAKTHKE
Hannuue rpyObIx omMOOK B OTBETE, HEMOHMMAHUE CYIIHOCTU
Onenka U3JIara€MOT0  BOIIPOCAa, HEYMEHUE MPUMEHATh 3HAaHUSA Ha

«HEYHOBJICTBOPUTCIIBHO» IIPaKTHUKCE, HCYBCPCHHOCTD n HETOYHOCTH OTBCTOB Ha
JOMNOJIHUTCIIbHBIC 1 HABOJAAIINUEC BOIIPOCHI

Ouenka («OTIMYHOY, «XOPOLLOY, «YJIOBJIETBOPUTEIBHO W
«HEYIOBJICTBOPUTEIHHO») 32 KAHJUJATCKUM HK3aMEH BBICTABISICTCA PEIICHUEM
Komuccuu. IIpu pacxoxIeHMM MHEHUS WICHOB KOMUCCHUU MPEUMYIIECTBO UMEET
npejacenareab KOMUCCHM JIMOO 3aMecTUTENb Mpeacenarens komuccuu. OreHka
OOBSBIIAECTCS COMCKATENI YYEHOW CTENEeHM KaHAMJaTa HayK Iociie 3acelaHus
DK3aMEHAIIMOHHON KOMHUCCHH.

Pemienne 2K3aMEHAlIMOHHBIX KOMHCCUH  OQOpMIISIETCS  MPOTOKOJIOM
(ITpunoxxenne 1), B KOTOPOM YyKa3bIBalOTCs MHU(PP M HAUMEHOBAHHE HAyYHOMH
CIEHUAIBHOCTH M OTPACIA HAyKH, IO KOTOPOMY CIaH KaHAUIATCKUM JK3aMEH;
OIICHKA YPOBHS 3HAaHUW MO KaHIUIATCKOMY SK3aMEHY; (paMuius, ums, OT4ECTBO
(mocneaHee — MU HAJIMYKMK), YU€HAs! CTETICHb (B CIy4yae €€ OTCYTCTBUSI — YPOBEHb
npoecCHOHANBHOTO  00pa3oBaHUsi M KBWIM(UKALKA) KaXJAOrO0  4WiICHa
DK3aMEHALIMOHHOM KOMHUCCHM.

[IpoTrokosibl  3aceaHWil  3K3aMEHAUMOHHBIX KOMHUCCUH II0  IPUEMY
KaHAUAATCKUX SK3aMEHOB MOJJIEKAT MMOCTOSHHOMY XPAaHEHUIO.




MMpuno:xenune Ne 1
MuHUCTEPCTBO CENBCKOTO X034iicTBa Poccuiickoit denepauu
JlemapTaMeHT HayIHO-TEXHOIOTHIECKOM IMOMUTHKH U 00pa30BaHMUS
«HOBOUYEPKACCKWI MTH)XEHEPHO-MEJIMOPATUBHBIA NUHCTUTYT umern A.K. KOPTYHOBA»
dI'bOY BO «)10HCKOI71 FOCV)IAPCTBEHHBIﬁ ATPAPHBIN YHUBEPCUTET»

YTBEPXJIAIO
HupekTop
MMPOTOKOJI Ne_
3acelaHMsl SK3aMEHAIMOHHOW KOMHUCCHH OT «__ » 20 r

COCTAB KOMUCCHUM: npeocedamens

3am. npeoceoamensi;
YJICHbL

(Y1Bepxnén npuxazom Ne or« _» 20 1)

CJIIYHWIAJIM: npuéM KaHIUIaTCKOTO 9K3aMEHa I10
(HaMMEHOBAaHUE TUCITUTLINHBI)

oT

(pammnms, uMs1, 0TIECTBO)

(K0 W HaIpaBJICHHE MOJTOTOBKH)

(1udp ¥ HaMECHOBaHKUE HAYYHOH CHEIIMATbHOCTH, OTPACIIh HAYKH)

Ha sk3ameHe ObLIN 331aHBI CIIEIYIOLINE BOIIPOCHI:
ITo THIIOBO# POrpaMMe-MUHUMYM

I1o HONOHUTENBHOU ITpOrpaMme




I[OHOJIHI/ITGJIBHLIG BOITPOCHKHI:

IMOCTAHOBUNJIMN: cunTarh, 4TO cnan(a) PK3aMeH C OLICHKOM ,
YPOBEHb 3HAHMI acIHUpaHTa (COMCKATENSI) COOTBETCTBYET OOMIMM KPUTECPHUSAM, OMPEIACIISTIONIAM

OILICHKY 3HaHUI™*

[Ipencenarens 3xK3aMEeHAMOHHON KOMHCCUU

3amM. npeaceaareia

UsneHsl SK3aMEHAIIMOHHON KOMUCCHHI

*QO0ure KpUTEpUH, ONPeIeIIONINE OLCHKY 3HAHUH:

Onenka Kpurepnii onennBanus
Hanuuue rnmyOOKHMX M MCYEPIIBIBAIOUIMX 3HAHUI B 00beMe MPOIMIEHHOro MPOrpaMMHOT0 Matepuala,
OreHka MIPaBUIbHBIE U YBEPEHHBIE IEHCTBYS MO0 MPUMEHEHUIO MOIYUYEHHBIX 3HAaHUN Ha MPaKTUKE, TPAMOTHOE
«OTJINIHO» U JIOTMYECKH CTPOWHOE W3JIOKEHWE MaTepHana TIpU  OTBETE, 3HAHHWE JOMOJHHUTEIBHO
PEKOMEH/I0BaHHOM JINTEPATYPHI
Ouetixa Hanuuue TBepApIX M JOCTATOYHO IOJHBIX 3HAHMH HpOI‘paMMuHOI‘O MaTepuaa, HesHaqmem,vHLIe
(Xopotio) OLIMOKH TIPH OCBEIICHWHU 3a/IaHHBIX BOIPOCOB, NMPABUIIbHBIC NEUCTBUS MO NPUMEHEHHIO 3HAaHMH Ha
MIPAKTHKE, YETKOE U3JIOKEHUE MaTepuaa
Ouetixa Hanvaue TBepABIX 3HAHWI NPOWIEHHOTO MaTepHana, M3JI0KEHHE OTBETOB C OMIMOKaMH, YBEPEHHO
UCTIPABJIIEMBIMU TIOCJIE JIOTIOJHUTENBHBIX BOIPOCOB, HEOOXOJMMOCTh HABOJSIIMX BOIPOCOB,
«yIIOBJIETBOPUTEIHHO . .
MIPaBUJIbHBIC ICHCTBUS 110 NPUMEHEHHIO 3HAHUI Ha PAKTUKE
Orerika Hanwune rpyObIx OmMOOK B OTBETE, HEHNOHMMAHHE CYLIIHOCTH H3JIaraeMOro BOIPOCa, HEyMEHHE

«HCYIOBJICTBOPUTEIILHO»

MPUMCHATH 3HAHUS Ha NPAKTUKE, HCYBCPCHHOCTh W HETOYHOCTH OTBETOB HA JONOJHUTCIIBHBIC U
HaBOJSIINE BOIIPOCHI




