MUHUCTEPCTBO CEJIbCKOI'O X031 CTBA POCCUNCKON ®EJIEPALTNN
®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPESIKICHHUE
BBICIIIETO 00Pa30BaHMUS
«KYBAHCKUI TOCYIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET
nmeau WU.T. TPYBUJIMHA»

@axynbTeT rUAPOMEITUOPALIUN
CrpoutenbHbIX MaTEPUATIOB U KOHCTPYKIUI

PABOYAS ITPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
« MTHOKEHEPHBIE KOHCTPYKIIUN»

VYpoBeHb BbIciiero oOpa3oBanus: OakansaBpuar

Hanpagsnenue noarorosku: 20.03.02 ITpupomooOycTpoiicTBO U BOAONOIH30BAHUE

Hanpasnennocts (npouis): YipasiieHHe MPUPOAHO-TEXHOTCHHBIMH KOMIUIEKCAMH M ITPOEKTaMH
KBanuduxanuus (crenensp) BelTyckHUKa: bakamasp

dopma oOyueHUs: OUHAs
I'on HaGopa: 2024

Cpoxk nosiydenust ooOpazoBanus: 4 roga

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.4.

2024

TTonrorosneno B cucteme 1C:Yuusepcurer (000004758) Crpanura 1 u3 12



Pa3padoruukmu:

Crapumii npenozasarenb, Kaeapa CTpPOUTENBHBIX MaTepUAIOB

u KoHCTpykumii Yymaxk M.B.

3aBenyrounii kadeapoi, kageapa CTPOUTEIbHBIX MaTEPUATIOB U

KoHCTpyKImit PsiOyxun A.K.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO 1o nanpasnennto noaroroBku Hampasnenne noaroropku: 20.03.02 IIpupomooOycTpoiicTBO 1
BOJIOTIOJIB30BAHUE, YTBEPXKIEHHOTO TMpukazoM MwuHOOpHayku Poccum ot 26.05.2020 Ne685, ¢
Y4ETOM TPYAOBBIX (YHKIIUH MPOodecCHOHATBHBIX CTaHAApTOB: "CHEUaIuCT MO MPOSKTUPOBAHUIO
CUCTEM BOJOCHAOXEHHSI U BOAOOTBEICHUS OOBEKTOB KallUTAJIbHOIO CTPOMTEILCTBA", YTBEPKICH
npukazoM Muntpyna Poccun ot 19.04.2021 Ne 255n; "Cnenmanauct mo 3KCILTyaTalid HACOCHBIX
CTaHIIMK BoJOMpoBoaa", yTBepxKIeH mnpukazoM Muntpyna Poccum ot 16.09.2022 Ne 574n;
"CnenuaaucT 1o SKOJOTHYECKOHW 0€30MacHOCTH (B MPOMBINIJICHHOCTH)", YTBEPXKIEH MPHUKA30M
Muntpyna Poccun ot 07.09.2020 Ne 5691; "CnernuaaucTt B 006JacTH pa3paOOTKH MEPOIIPHUSATHI TIO
OXpaHe OKpyXarole cpeapl OObEKTOB KAalUTaJIbHOTO CTPOMUTEILCTBA", YTBEPXKIAEH MPUKA30M

MunTtpyna Poccun ot 18.04.2022 Ne 219H.

CormnacoBaHue U yTBEPKACHUE

ITonpa3nenenue
No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJIJIETUAJIBHBIN U0 (npu HAJIMYMM)
oprax
1 PykoBonurens ITpuxonsko . A. CornacoBaHo 05.09.2024
o0pa3oBareIbHO
1 IIpOrpamMMBel
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBoeHUs] TUCHMIUIMHBI - DOPMHpPOBAHHE KOMILIEKCA 3HAHUM 00 M3y4yeHHE OCHOB
[IPOCKTUPOBAHMS, W3TOTOBICHUSA, MOHTA)Ka, YCUJICHUS WH)KCHEPHBIX KOHCTPYKLUMH 3IaHUN H
COOpPYXXCHUH, a TaKXkKe IOJArOTOBKA CTYACHTOB K IMPO(ECCHOHATIBHOM AEATENIbHOCTH B 00JacTH
IIPOCKTUPOBAHUS UHKCHEPHBIX KOHCTPYKLUN

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- Pa3BuTHE HABBIKOB MPOEKTUPOBAHUSA M PACUETOB MHKEHEPHBIX KOHCTPYKIHI, a TaKXKe CBapHbIX
COETMHEHHH, MPUMEHSIEMbIX B CTPOUTEILCTBE;

- Pa3BuTHE HAaBBIKOB PacyeTOB MPOCTPAHCTBEHHBIX KOHCTPYKUMM 3MaHUA U COOPYKEHHI C y4eTOM
TpeOOBaHUI HOPMATUBHOM TOKYMEHTAIIUU B CTPOUTEIHCTBE;

- Ilonnmanue mpUHLUIOB PabOThl MHXKEHEPHBIX KOHCTPYKLMH, TEXHOJIOTHMH HX CTPOUTENIbCTBA,
PEMOHTA U PEKOHCTPYKIIHH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.
3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucuunnuna (Monynb) «MH)XeHepHbIE KOHCTPYKLMHU» OTHOCHTCS K O0sI3aTeIbHOM YacTu
o0pazoBaTeIbHOM MPOTPpaMMBI U U3ydaeTcs B cemecTpe(ax): 3.

B npouecce u3yueHuss AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemnieHUI0 npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u o6pa3oBarenbHOU
MPOTPaMMOii.

4. O0beM TMCHUIUVIMHBI U BUAbI Y4e0HOI padoThl
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5. Conep:xxanue TUCUMILTHHBI
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)
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-2 |E|E|2|EEEE
512 |E|2|z2|8E5%¢8
Mm M = = O |IE & &E
Pa3gen 1. UnkeHepHbIe 81 3| 16| 32| 30| OIIK-1.1
KOHCTPYKIUH OIIK-1.2
Tema 1.1. BBenenue. OCHOBBI 6 2 2 2
MHXEHEPHBIX KOHCTPYKLIUN
Tema 1.2. CBOMCTBA CTAIBHBIX 12 4 4 4
KOHCTPYKIMH U paboTa
METAJUTMYECKUX KOHCTPYKIUMA
Tema 1.3. Coequnenus 12 4 4 4
METAJTHYECKUX KOHCTPYKIIUHA
Tema 1.4. banku, KOJOHHBI, 51 3 6 22 20
bepmbI
Hroro 81 3| 16| 32| 30

5. Conep:xanue pa3nesnoB, TeM JUCUMILIHH

Pa3zoen 1. Huicenepnvie Koncmpykyuu
(Bueayoumopnas xkonmaxmuasn paooma - 3u.; Jlekyuonnvie 3auamun - 16u.; Ilpakmuueckue
3anamusn - 32u.; Camocmoamenvuasa pavoma - 30u.)

Tema 1.1. Beeoenue. OcroGvl UHIMCEHEPHBIX KOHCIPYKYUL

(Jlekyuonnwvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 24.)
BBenenue, kparkuii 0030p pa3BUTHS METAIMUECKUX KOHCTPYKIHMH. OOnacTd mnpUMEHEHHS,
JOCTOMHCTBA U HenocTarku. Lleap u MeToabl M3yuyeHUs AUCUUIUIMHBL. OCHOBBI METANIMYECKUX
KOHCTPYKLIUI

Tema 1.2. Ceoticmeéa cmanbHbIX KOHCMPYKYULL U paOOmMa Memaiiudeckux KOHCmpYKyuil
(Jlekyuonnvie 3anamus - 4u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 44.)
CpoiicTBa amOMUHUEBBIX crjiaBoB. CBOICTBa M paboTa CTPOMTENBHBIX CTaJe M aJFOMUHHEBBIX
crutaBoB.  CTpouTenbHBIE CTAJIM M AJIOMUHHUEBBIE CIUIaBbl. XHMMHUYECKMH COCTaB, CBOICTBA.
Bnusinue pasnuyHbIX ()akTOPOB Ha CBOWCTBA M XapakTep paspyumeHus. Pabora meramia mox
Harpy3koil. Xpynkoe paspyuieHue; (GakTopbl, ClIOCOOCTBYIOIINE XPYIIKOMY pa3pyIICHUIO. YCTaIOCTh
MeTauioB. [IoHATHE O cOpTaMEHTE NEPBUYHBIX NIEMEHTOB M3 CTAJEH M ATIOMUHUEBBIX CIUIABOB.
PaboTa 31eMEeHTOB METAIIIMUECKUX KOHCTPYKIUNA. PaboTa 21eMEeHTOB METAITMYECKUX KOHCTPYKLIUI
U OCHOBBI pacuera UX HaAeKHOCTH. OCHOBBI METOAA pacyeTa MO MPEAEIbHBIM COCTOSHHUSAM: LIEIU
pacyera, Tpymnmbl M BUABI NPEICTbHBIX COCTOSHUM, cucTeMa KOA(PQPHUIMEHTOB HAICKHOCTH.
HanpsioxenHoe u nehopMUpoOBaHHOE COCTOSIHUE IIEHTPAJIbHO, U3rH0aeMbIX CTep)KHEH. YCTOHUNBOCTD
LEHTPAJIbHOTO, BHELIEHTPAJIHHOTO CTAJIbHBIX JIEMEHTOB. PacueTHas amuHa, THOKOCTh

Tema 1.3. Coedunenus memaniuyeckux KOHCmMpyKyut

(Jlexyuonnvie 3anamus - 4u.; Ipaxmuueckue 3auamus - 4u.; Camocmosmenvras paboma - 44.)
OO6mrast xapaktepuctuka coeauHeHui. CoequHEeHUs METAUIMYECKUX KOHCTpyKumi. OOmmas
XapaKTepucTuka coeauHeHui. CBapHBICE COCIWHEHMS, CTHIKOBBIE M C YIJIOBBIMH IIIBAMHU.
KoncrpyupoBanue, pabora mom Harpy3ko, pacyeT CTBIKOBBIX M YIJIOBBIX IIIBOB. boJTOBBIE
COCTMHEHMS, OOJITHI TOBBIIICHHOW, TPyOOH M HOPMaJIBHOW TOYHOCTH, BBICOKOIIPOUYHBIE OOJITHI.
KoncrpyupoBanue, pabora mmom Harpy3koi, pacdeT OOJNITOBBIX coeawHeHHi. M3roToBienue u
MOHTaX METAUIMUYECKUX KOHCTPYKIMA. OCHOBBI H3TOTOBJICHUS W MOHTaXa METATUYCCKHUX
KOHCTPYKIIMI
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Tema 1.4. banxu, konouwwl, hepmol
(Bneayoumopnas xonmaxmuas paboma - 3u.; Jlekyuonnwvle 3anamus - 6y.; [lpakmuueckue 3aHamusl
- 22y.; CamocmosmenvHas paboma - 20u.)
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banku, OamouHble KOHCTpyKuMU. banku, Oamodynble KOHCTpyKUuH. OOmacTv NpPUMEHEHHS.
KomnoHnoBka  0ajO4HBIX HEPEKPBHITHI: OCHOBHBIE CXEMbI, ONTHUMHU3ALUS  KOMIIOHOBKH.
[IpoexTHpoBaHWE HACTMJIOB M MPOKATHBIX OallOK: pacdyeTHas cXeMma, OMpeeNiCHHE Harpy30K M
yCUJIHA, TIoA00p cedeHus, MpoBepka MpoyHOCTH. [IpoekTupoBaHKMEe COCTaBHBIX OalOK: pacueTHas
cXema, OmpeAelieHHe Harpy3ok U ycuiauidl. HasHaueHue BBICOTHI Oalkd ¥ KOMIIOHOBKA
palMOHANBHOTO CEUYEHHsI, MPOBEpPKa MPOYHOCTH CEUYCHUH, OOECIeYeHHe >KECTKOCTH, OO0Ied u
MECTHOM ycroiunBocTH. KOHCTpyHMpoBaHHE M pacueT JAeTajneld, CTHIKOB M CONpPSKEHUN Oallok.
OcoOeHHOCTH POEKTUPOBAHUS CTAJIBHBIX EP(HOPUPOBAHHBIX OATTOK

OO6mactu mpuUMEHEeHMs, KiIacCUpUKanus KoOJIOHH. LleHTpanbHO cxarble KOMOHHBL. OOnacTu
NpUMEHEeHH, Kiaccupukanus KojdoHH. [IpoekTHpoBaHME CIJIONIHBIX KOJOHH: pacdeTHas CXema,
OIpeJesieHNe Harpy30K W YCHJIMM, KOMIIOHOBKA PAIlMOHAJIBHOTO CEYEHHUs, MPOBEPKa MPOYHOCTH,
o01ei 1 MeCTHON YCTOWYMBOCTH.

OCOOEHHOCTH TPOEKTUPOBAHMS CKBO3HBIX KOJIOHH: OIpEJEeICHHEe CEeYeHHs BETBEH KOJOHH,
Paccrosinue Mmexny BerBsamu. IIpoBepka yCTOMYMBOCTUM BETBEH M KOJIOHHBI B IIEJIOM, pacyer
pemretkn. KoHCTpynpoBaHue, 0COOCHHOCTH padOThI U pacyeTa OroJioBKa U 0a3bl KOJIOHH

Ob6nactu npumenenusi, kinaccuduxauus ¢epm. depmbl. O6macTH NMpUMEHEHHS, Kiaccu(UKAIUSL
¢depm. Omnpenenenue Harpy30k M yCWINH B CTepkHAX. [IpoekTupoBaHue JNETKUX (epM MOKPBITHI:
obecriedeHne o0mIell ycTOHUMBOCTH (epM B CHUCTEME MOKPBITUS, pacUETHbIE UIMHBI CTEp)KHEH,
BBIOOp THIA CEUeHHs, TOA00P U MPOBEPKH CeueHHs cTepykHel. KoHcTpynpoBaHUE U pacyeT y3IoB,
3aBOJICKHX M MOHT@XHBIX CTHIKOB. OCHOBBI TNPOEKTHpOBaHHS Kapkaca 3naHus. OCHOBBI
MPOEKTHPOBaHUs Kapkaca 3maHus. CocTaB Kapkaca, MPOAOJBHBIE M TONEpPEYHbIe KOHCTPYKIIHH,
(GYHKIMU ¥ B3aUMOJICHCTBUE SIIEMEHTOB. ONpEIENCHHE OCHOBHBIX Pa3MepOB IOINEPEYHON paMbl.
CxeMbl M (YHKIMH CBA3€M TOKPBITHS, CBSI3€H IO KOJIOHHAM TPM MOHTa)XX€ M IKCIUTyaTallHH.
OcobeHHOCTH PabOTHl CTPOUTEIHHOM (epMbl Kak pHrelss nomnepedHoil pambl. KoHcTpynpoBaHue,
0CO0EHHOCTH pabOTHI M pacyeTa MIAPHUPHOTO U )KECTKOTO CONPSIKEHUS (PEPMBI C KOJIOHHO.
Konctpynposanue u pacuet y3noB pepm. @epmbl. O6nactb npuMeHeHHs (epM B IPOMBIIUIEHHOCTH,
OO0IIECTBEHHBIX, C/X MPOU3B. 3aHUAX. BHIOOp ouepTaHus Jerkux ¢pepM U TUIOB perieTku. Depmel ¢
MaJIO’JIEMEHTHONW pPELIETKOM. YHU(HUIMPOBAHHBIE CXEMBI M pPa3Mepbl CTPOMMIBHBIX (epMm c/x
3nanuid. Cranexene3o0eronnble gepmbl. Pabora nerkux depm. OnpeneneHrne yCuinid B CTEPKHIX
Jerkux (epM OT pazIuuHBIX Harpy3ok. OoOecrieueHHe YCTOWYMBOCTH CXKaTBbIX CTEp)KHEH, HX
pacyeTHas JUIMHA, CBSI3M MO BepXHUM mosicaM (epMm. KommoHoBka ctepkHedl (epMm M3 yciaoBus
paBHOycTOiunBOCTH [lombop cedeHuil cTPONMMIBHBIX ()epM TaBPOBOTO CILIOUIHOTO M COCTABHOTO
ceyeHMid, cedyeHHd u3 TpyO. KoHcTpympoBaHume u pacyer y3/l0B (epM pasziuyHOro mnpoduis,
3aBOJICKUX U MOHTQ)KHBIX CTBHIKOB.

OO6macte npuMeHeHHsT MeTayl. Kkapkaca. OCHOBBI KOMIIOHOBKHM —KapKaca OIHOATAXKHBIX
MPOM3BOJCTBEHHBIX 31aHuH. OONAacCTh MPUMEHEHUS! METalUL. KapKaca; MOIYJIH; CUCTEeMbl KapKacosB,
reHepajbHbIE pa3Mepbl. TeXHOJIOrMYecKue, HKCIUTyaTallMOHHbIE U JKOHOMHYECKHE (PAKTOPHI,
BIMAIOIIME HAa  KOMIIOHOBKY  KapkKaca  IPOM3BOJICTBEHHBIX  31aHuil. CBs3u  Kapkaca
NPOM3BOJCTBEHHBIX  3[JaHMW;  KOMIIOHOBKA,  HAa3Hau€HHWE,  pacyeT, KOHCTPYyHpOBaHHE.
ITpocTpancTBeHHass pabora kapkaca. KoMIOHOBKa MPOAOIBRHOTO M TOPLEBOTO (paxBEpKa; pacueT
purenss u crToiiku (axepka. COOp Harpy3ok Ha paMmy Kapkaca IPOU3BOJACTB. 3JaHHS.
CoBepIlleH-CTBOBaHME pacyeTa HECYIIMX KOHCTPYKLUMH Kapkaca IPOM3BOACTBEHHBIX 3IaHHM.
OcobeHHOCTH pacueTa MPOU3BOACTBEHHBIX 3[JaHUN; PAaCUETHBIE CXEMbI; METOAMKA CTaTUYECKOTO
pacyera; co4yeTaHWE HArpy3ok H pacyeTHble ycunus. Kiaccudukanus KOJIOHH —Kapkaca
MPOU3BOJCTBEHHOTO 3JaHMsI, MX ceueHHe. ba3bl KOJNOHH, WX KOHCTPYKLHUS W pacyer.
Bonbiienponernsie MOKpbITHA (0anouHble, paMHbIe, apKu, KyIloJa, BUCAYHME, CTPYKTYpHBIE).
OO6mnacte TNpUMEHEHHs, OCOOEHHOCTh pabOTBl M KOHCTpyHpoBaHHs. CTaTUCTHUYECKUH pacyer
norepeyHoil pamel Ha pacyeTHOM komriekce «Stark-ES». Ompenenenune s>¢QekTuBHOCTH
IIPUMEHEHHS pa3IuYHbIX cTajed. JlucroBele KOHCTpyKIMHM  (pe3epByapel s Boael u I'CM,
BOJIOHATIOpHbIE OamHu, OyHKEphl M CEHaKHbIe OalrHM), KiIacCUpHUKaMi U 00JacTh MPUMEHEHUS,
0COOEHHOCTH pabOTHl M KOHCTPYUPOBAHUSI.

KynsruBanmonusie coopysxkeHust. [1aBUIbOHHBIC, MOJYJIbHBIE M BBICOTHBIE TEIUIMIBI; 0COOEHHOCTH
paboThl U KOHCTPYKLMS Kapkaca. BeicoTHble coopyskenus (omopsl JIDII u ¢donapeil ocenienus,
6amrau, Ma4yThl). OCOOEHHOCTh Harpy3oK, padoTa, MPUHIUIIEI KOHCTpYHUpoBaHus. DkoHoMuka M.K.
Crpykrypa croumoctd M.K. TpynoeMKOCTh 3aBOJACKOTO H3roToBiieHHss M MoHTaxa M.K.
Onpenenenne >(P(EeKTUBHOCTH TPUMEHEHMS pPA3JIMYHbIX CTajlell. DKOHOMHs MaTepuaia M|

MEPOINPUATHS 110 CHIKEHNIO cTouMocT M K.
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6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA
Pa3zoen 1. Huicenepnvie Koncmpykyuu
Dopma koHmponsa/oyenounoe cpeocmso: Komnemenmnocmuo-opuenmuposannoe 3a0anue
Bonpocul/3adanus:
1. CopTaMeHT CTpPOUTENIbHBIX CTANIEH
CopTamMeHT CTpOUTENbHBIX CTallel

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Tpemuu cemecmp, IK3amen
Koumponupyemvie U/]K:
Bomnpocrei/3ananus:
1. Bonmpochl Ha 3K3aMeH 0 AucHUIUIMHE "HKeHepHbIe KOHCTpyKUun'"

1. OGnacTy MPUMEHEHHS METAJUTMYECKUX KOHCTPYKITUH, JOCTOMHCTBA U HEOCTATKHU CTaJICH.

2. CTpoutenbHbIe CTaH — OOIIHE CBEIACHUS, TPYTIBI U MAPKU CTaJIeH /TSl METaJUIOKOHCTPYKITHM.
3. CopTaMeHT CTPOUTEIIbHBIX CTAJICH.

4. PacyeT METAJUIOKOHCTPYKIMI TO MpPENesbHbIM COCTOSIHUSAM. Harpys3ku, HOpMaTUBHbIE U
pacueTHbIe COMPOTUBIICHUS CTAJIH.

5. Bunbl coegMHEeHN METATIOKOHCTPYKIMA. CBapHbIE BBl U COSUHEHMUS.

6. PacueT CTBIKOBBIX M YITIOBBIX CBapPHBIX IIIBOB.

7. Buapl 6anok u 6amouHbIX KiIeTok. ComnpspkeHue 0aioK 1Mo BBICOTE.

8. PacueT nmpokaTHbIX Oasok.

9. Pacuert coctaBHbBIX Oanok. KomnoHoBka n n3meHeHue cedeHus. O0mas u MeCcTHas yCTOHIMBOCTh
COCTaBHBIX OaJIOK.

10. [leHTpanbHO-C)KAThIE KOJIOHHBI — OOIIIUE CBEICHUS.

11. Pacuer ueHTpaibHO-CHKAThIX CIJIONIHBIX KOJIOHH.

12. PacdeT eHTpaabHO-CHKAThIX CKBO3HBIX KOJIOHH.

13. PacyeT 6a3bI IEHTPATbHO-CIKATHIX CTATLHBIX KOJIOHH.

14. OgHO3Ta)KHBIE TTPOU3BOJICTBEHHBIC 3/ITaHUS — KOHCTPYKTHUBHBIE 0COOCHHOCTH.

15. TpeGoBanwus, MpeabsBIsieMble K KapkKacam IMPOMBIIUICHHBIX 3AaHUN — JKCIUTyaTallAOHHBIC
HSKOHOMHYECKHE.

16.CymrHocTs xene3o0eTona. O0macTh MPUMEHEHHS JKee300eToHa

17. KpaTkue uctopuueckne CBEJCHUSI O BOSHUKHOBEHHUH M PA3BUTHUH JKeJIe300€TOHA

18.beToH 11s s)xene300€ TOHHBIX KOHCTPYKITUH

19. Ycanka u HaOyxaHue GeToHA

20. Kmaccel u mapku 6eToHa

21. KyOukoBasi 1 mpu3MeHHast MPOYHOCTh OETOHA MPHU CHKATUH

22. IIpounocTs O€TOHA MIPH PACTHKEHUH, CPE3€ U CKAJIBIBAHUHT

23.IIpouHocTh GETOHA MPH TUTEIHLHOM JICHCTBUH HATPY3KH

24. IIpouHocTh OETOHA TTPH MHOTOKPATHOM Harpy>KeHUH

26. lunaMuyeckasi IpOYHOCTh OETOHA

27. Nedopmarus 6eToHa: 00beMHas, IPU OJJHOKPATHOM 3arpyKEHUU KPATKOBPEMEHHOW Harpy3Kon
28. leopmaruu npu JITUTEIBHOM JEHCTBUN HArPy3KH

29. lebopmaruu mpr MHOTOKPATHO TIOBTOPSIEMOM JICHCTBUH HATPYy3KH

30. IIpenenvHbIe HedopManuu

31. Moayns nedopmanun

32. HazHaueHus ¥ BUbI apMaTypbl

33. MexaHU4YeCKHUE CBOMCTBA apMaTypHBIX CTAJICH

34. Knaccuduxkarus apmarypsl. [Ipumenenne ee B KOHCTPYKIHSIX

35. ApMarypHbie CBapHbIE U3JIeNN. ApMaTypHbIE TPOBOJOYHBIE U3

36. CoequHeHHs apMaTypbl
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37. Kenezobeton. OcoOEHHOCTH TTPOU3BOJICTBA KeJIe300€TOHA: KOHBEHEepHasi, TOTOYHO-arperarHasi,
CTEHJI0Basi TEXHOJIOTUU

38. CynHOCTh MpeaBapUTEIIbHO HAMIPSKEHHOTO KEIe300eToHa

39. CuemieHue apmMarypsl ¢ 0€TOHOM. AHKEPOBKa apMaTyphl B O€TOHE

40. Ycanaxa xene3oberona. [Ton3ydects 6eToHa

41.3ammuTHEIA cI0i1 OeToHA

42. Hampsixenno-nedopmupoBanroe cocrosiaue JXKb anemMmenTa npu 0ceBoM pacTsKCHUH

43. Hampsixenno-nedopmupoBanroe cocrosiaue JXKb anemenTa npu 0ceBoM CxKaTHH

44, HampsixenHo-nedopmupoBanroe cocrosiaue JKb anemenTa npu uzrude

45. PacueT mpoYHOCTH U3rHOAaEMBIX JIEMEHTOB TT0 HOPMAIBHBIM CEUEHUSIM

46. Merton pacyera MO TNPEACIbHBIM COCTOSIHUSIM: JIB€ TPYNIbl MPEAEIbHBIX COCTOSHUM,
Kkiaccudukanus Harpy3ok. OCHOBHbBIE TIOJIOKEHUS pacueTa

47.HopmaTuBHBIEC U paCUE€THBIC COTIPOTUBIICHUS OETOHA U apMaTypPhl

48. IlpenBapuTenpHbIC HANPSOKEHUSI B apMaType u 0eToHe. [lotepu mpeaBapuTeIbHBIX HAMPSIKEHUN
B apMarype

49. T'eomerpuueckue xapakrepuctuku Kb ceuenus

50. I'pannyHas BBICOTA CXKATOM 30HBI OETOHA

51. Pacuer mpoYHOCTH TO HOPMAJIbHBIM CEUEHHUSM 3JEMEHTOB MPSIMOYTOJIBHOTO MNpoQuis ¢
OJIMHOYHOM apMaTypou

52. To xe ¢ ABOMHON apMaTypou

53. To e, 3IeMEHTHI TABPOBOTO U JIByTABPOBOTO MPOHIIST

54. PacdeT npOYHOCTH MO HAKJIOHHBIM CEYEHUAM

55.To xe, 10 MOMEHTY

56. KoHCTpynpoBaH#e apMaTypHBIX U3IETUI N3rH0AEMBIX JIEMEHTOB

57. Cxarsbie anemMeHThl. KOHCTpYKTHBHBIE 0COOCHHOCTH

58. PacueTt 351eMEHTOB CO CIIy4alHBIMH SKCIEHTPUCUTETAMH

59. PacyeT 31eMeHTOB C OOJNBIIMMH SKCIICHTPUCUTETAMHU

60. Pacdet 31€MEHTOB C MaJIbIMU SKCIIECHTPUCUTETAMU

61. Ydet npomonpHOTO N3rnda

62. PacdeT pacTsiHyTBIX 3JIEMEHTOB 110 MPOYHOCTH HOPMAJIbHBIX CEUCHUH

63. Pacuer Kb snemMeHTOB Mo 00pa30oBaHUIO TPEIIMH: a) 3JIEMEHTOB, MOBEPTAIOIIUXCS JTCUCTBUIO
OCEBBIX yCWIMHA, ©O) D3JIEMEHTOB, IIOABEPraloOmMuUXCcs W3THOy ¢ JCHCTBUIO BHEICHTPEHHO
MIPUIIOKEHHBIX MPOJOIBHBIX YCUITHHA

64. PacyeT HaKJIOHHBIX CEUCHUM 110 00Pa30BaHUIO TPEITUH

65. Onpenenenue aedopmariiii mpu OTCYTCTBUHU TPEIIUH

66. Onpenenenue aedopmariiii 3IeMEHTOB, padOTAIONTUX ¢ TPEITUHAMU B PACTIHYTON 30HE

67. PacyeT xene300€TOHHBIX 3JIEMEHTOB MO PACKPBITHIO TPEIIHH

68. PacyeT xene300eTOHHBIX 3JIEMEHTOB MO PACKPBITHIO TPEIIHH

8. MarepuajibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ochognas numepamypa

1. TapacoBa M. B. mxeHnepHble KOHCTpYKLIUU: yueOHOe mocobue / TapacoBa M. B., Mamxyruna
A. A.. - Omck: Owmckuit TAY, 2018. - 88 c. - 978-5-89764-676-02. - TekcT: »neKTPOHHBIN. //
RuSpLAN: [caiir]. - URL: https://e.lanbook.com/img/cover/book/159608.jpg (mara oOpamieHus:
21.02.2024). - Pexxum gocTyna: o NOJIUCKE

2. KcenodontoBa, T.K. MHWuxeHnepHole KOHCTpyKuuHU. JKene300eTOHHbIE M KaMEHHBIE
koHcTpykiuu: YueOnuk / T.K. KcenopontoBa, M.M. Uymmuera. - 1 - MockBa: OOO
"Hayuno-uznarensckuii nearp MH®OPA-M", 2023. - 386 c. - 978-5-16-106819-9. - Tekcr:
ANEKTPOHHBIN. // OOmecTBO ¢ orpaHudeHHOW OTBEeTCTBEeHHOCThIO «3HAHUYM»: [caiiT]. - URL:
https://znanium.com/cover/2019/2019563.jpg (mara oopamenus: 20.02.2024). - Pexxum noctyna: 1mo
MOATHCKE
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3. [Hyxapckuii, }O. M. HHxeHepHble KOHCTpPyKUMU. MeTaminyeckue KOHCTPYKIUH U
KOHCTPYKIIMM M3 JpeBecHHbl M Iactmacc: Y4eOnuk / HO. M. [lykapckuii, @. B. Pacc, O.B.
MapeeBa. - 4 - MockBa: OOO "Hayuno-uznarensckuii nenrp MH®PA-M", 2024. - 262 c. -
978-5-16-105723-0. - Tekct: snmekTpoHHBIH. // OOLIECTBO € OTPaHUYEHHON OTBETCTBEHHOCTBHIO
«BHAHUNYM»: [caiir]. - URL: https://znanium.com/cover/2098/2098103.jpg (mara oOparieHus:
20.02.2024). - PexxuM nocTymna: 1mno noJarnucKe

4. AnnpeeB E. 0. Unmxkenepasie koHCTpyKiuu: npaktukym / Anapee E. FO., ITonosa B. B.,
MacnenaukoB C. A.. - Omck: Owmckmit TAY, 2023. - 68 c. - 978-5-907687-24-0. - Tekcr:
anekTpoHHbId. // RuSpLAN: [caiiT]. - URL: https://e.lanbook.com/img/cover/book/349784.jpg (nara
obpamenust: 21.02.2024). - Pexxum nocTyrma: 1mo momnmucKe

5. VYueGHo-meToamueckoe mocodue «Pacd€T »1IeMEHTOB WMHKEHEPHBIX KOHCTPYKIUI» TIO0
muctuminHe «OCHOBBI CTPOUTENBHOTO Jena: «VHKeHepHble KOHCTPYKLUMU» IMpeIHa3HAaYeHO s
oOydarommxcsi mo mporpamme OakamaBpuar no HampasieHuio 20.03.02 «IIpupomooOycTpoiicTBO 1
Bojonoas3oBanue» / Hukonaes A. I1., Kimoukos 1O. B., Kucenépa P. 3., Kucenés A. I1., IOmkun B.
H.. - Bonrorpan: Bonrorpaackuii I'AY, 2017. - 60 c. - Tekct: anekrponnsiii. / RuSpLAN: [caiiT]. -
URL: https://e.lanbook.com/img/cover/book/107868.jpg (mara obpamenus: 21.02.2024). - Pexum
JOCTyTa: 1O TMOAMKICKE

Jlononnumenvuas numepamypa

1. CEMEPIDKAH A. K. T'maporexHHMYECKHE COOPYKEHHS MAaIIMHHOIO BOJAOINOAbEMA
MenuopatuBHBIX cucTeM: Metol. yka3zanus / CEMEPIDKSH A. K.. - Kpacaomap: Kyol'AY, 2022. -
109 C. - Tekcr: AJIEKTPOHHBIH. /l : [caitT]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=10592 (mara oOpamenus: 02.05.2024). - Pexum
JOCTyTa: 1O TMOAMKICKE

2. BAHXA B. B. I'maporexHu4deckue COOpPYKEHHsI CUCTEM BOJOCHAOKEHUSI U BOJOOTBEICHUS:
Merton. pexkomennanuu / BAHXKA B. B., Jlertsapesa E. B.. - Kpacaogap: Kyo6I'AY, 2021. - 120 c. -
Texct: snexrponnsiid. // : [caiT]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=10586
(mara obpamenust: 21.06.2024). - Pexxum 1ocTyma: 1mo moanucke

3. 'PUHb B. I'. lnHOBaIniMoHHBIE TEXHOJOTHH B THAPOTEXHUKE M MEIHOpanuu: MoHorpadus /
I'PUHD B. I'., Opexosa B. U.. - Kpacunomap: KyoI'AY, 2021. - 114 c. - 978-5-907430-40-2. - Tekcr:
anekTpoHubiid. // : [caht]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=12714 (nara
obpamenust: 21.06.2024). - PexxuMm nocTyrma: 1mo mommucKe

4. YEBAHOBA E. ®. MenuopaTuBHbIE THIPOTEXHUYECKHUE COOPYXKeHHUs: ydebd. mocobue /
YEBAHOBA E. ®@., Komcrokosa . A.. - KpacHomap: Ky6I'AY, 2022. - 172 c. - 978-5-907597-93-8. -
Texct: snexrponnsid. // : [caiT]. - URL: https://edu.kubsau.ru/mod/resource/view.php?i1d=12380
(mara obpamenust: 02.05.2024). - Pexxum nocTyma: 1mo moanmucke

5. XATXOXY E. 1. MOHUTOPUHT MEJIMOPATUBHBIX cucTeM: MeToa. ykazanust / XATXOXY E. U..
- Kpacnomap: Ky6I'AY, 2022. - 23 c¢. - Tekcrt: oanekrpoHHsii. // : [cait]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=10893 (mara oOpamenus: 02.05.2024). - Pexum
J0CTyTa: 1O TMOAMKICKE

6. BAHXA B. B. Hacocsr n HacocHble ctannmu: Metof. ykazanus / BAHXA B. B., Cemepmxsin
A. K.. - Kpacnomap: KyOoI'AY, 2019. - 40 c. - Tekcr: snexrponHsii. // : [cair]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=8601 (mara oOpamenus: 02.05.2024). - Pexum
JOCTyTa: 1O TMOAMKICKE

7. BIAAMUPOB C. A. IIpoekTHble pemieHUs] PEKOHCTPYKIUMU U CTPOUTEIHBCTBA PHUCOBBIX
opocutenbHbIX cucteM: ydeO. mocodue / BJIAJIMMUPOB C. A., Xarxoxy E. WU.. - Kpacnonap:
Ky6I'AY, 2018. - 174 c. - 978-5-00097-599-2. - Texkct: snexkrpoHHbd. // : [caiit]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=5214 (mara oOpamenus: 21.06.2024). - Pexum
J0CTyTa: 1O TMOAMKICKE

8. UEBAHOBA E. ®. PexynbruBanus u oxpana 3emenb: yued. mocooue / YHEBAHOBA E. @.,
Brnagumupor C. A., Xarxoxy E. U.. - Kpacunonmap: Ky6I'AY, 2018. - 162 c. - 978-5-907247-18-5. -
Texct: snexrponnsiid. // : [caitr]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=6605
(mara obpamenust: 21.06.2024). - Pexxum nocTyma: 1mo moanmucke
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9. INIPUXO/JIbKO U. A. TexHonorus u opraHuzanus padoT MO CTPOHUTENHCTBY KaHAJIOB U
TpyOOIIPOBOIOB MENHOPATUBHBIX cucTeM: yueO. mocodue / [TIPUXOABKO U. A., Bnagumupos C.
A.. - Kpacuonap: KyOI'AY, 2019. - 80 c. - 978-5-907247-89-5. - TekcT: 3neKTpOHHBIH. // : [calT]. -
URL: https://edu.kubsau.ru/mod/resource/view.php?id=6438 (mara obpamenus: 02.05.2024). -
PexxuM noctymna: 1o noanucke

10. BJIAJVUMUPOB C. A. DOxcmiyaranuss U MOHUTOPUHI CHCTEM COOPY)KEHUMN: METOZ.
pexomenmammu / BJIAIUMUPOB C. A., Xarxoxy E. U.. - Kpacuomap: Ky6I'AY, 2019. - 72 c. -
Tekcr: anexrponusid. // : [caitr]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=7068
(mara oOpamenus: 21.06.2024). - Pexxum noctymna: o HOANKUCKE

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. http://stroyinf.ru/cgi-bin/mck/gost.cgi - Karanor ['ocynapcTBeHHBIX CTaHAAPTOB
2. http://ru.wikipedia.org - ba3sl qaHHBIX, THHOPMAIIMOHHO-CITPABOYHBIC W TIOMCKOBBIE CHCTEMBI
3. https://eLIBRARY.ru - HayuHast anekrpoHHast 6nbnmuoreka
4. https://edu.kubsau.ru - O6pa3zoBarensHbIil TopTan Kyol'AY
5. http://edu.ru - ®enepanpubiit mopran «Poccuiickoe odpazoBanue»

6. http://window.edu.ru - Yepuenue. Karanor. EgumHoe okHO moctyma kK 00pa3oBaTeabHBIM
pecypcam

7. http://dwg.ru - Crientuanu3upoBaHHBIN TOPTAJ JIJIs1 HHKEHEPOB

8.3. [IporpammHoe obecneyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylleCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
WNudopmalinoHHble TEXHOJIOTHH, UCIIONb3yeMbIe MIPHU OCYIIECTBICHUH 00pa30BaTeIbHOTO IMpoliecca

M0 TUCIUIUINHE O3BOJISIOT:

— o0ecreunTh B3aUMOJICICTBHE MEXIy YYaCTHHKaMH OOpa30BaTENbHOIrO Mpolecca, B TOM YHUCIE
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE MOCPEACTBOM ceTU «HTepHET»;

— (uKCUpoBaTh X0 OOPa30BATENBHOIO IMpollecca, Pe3ylbTaTOB MPOMEXKYTOUHON aTTecTaluu I10
TUCLUILTMHE U PE3yIbTaTOB OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl;

— OpraHM30BaTh Iporecc 00pa3zoBaHMsl MMyTEM BU3yaIU3allMU U3ydaeMol HH(GOpPMAIUU OCPEACTBOM
WCIIOJIB30BaHUS MTPE3CHTAIHH, YICOHBIX (UITBMOB;

— KOHTPOJIMPOBATh PE3YyNbTaThl 00yUYEHHsI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.

[lepeueHb TUIIEH3MOHHOTO IPOTPAMMHOTO 00ECIICUEeHNUS:

1 Microsoft Windows - onieparimonHas cuctema.

2 Microsoft Office (Bkmouaer Word, Excel, Power Point) - makeT oucHBIX PUIOKEHUH.

[lepeuens npodeccuoHanbHbIX 6a3 TaHHBIX U HHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM:

1 Tapant - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBas, https://www.consultant.ru/

3 Hayunast snextponHas 6ubnroreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k cetu MHTepHeT, NOCTyNm B 3JEKTPOHHYIO HH(DOPMALMOHHO-00pa30BaTENbHYIO Cpery
YHUBEPCUTETA.

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.
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Ilepeuens uHghopmayuoHHO-CHPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

8.4. CnenuajbHbIe IOMELEHUs, 1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

VYHuBepcuTeT pacmoiaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHUU
MaTepuaibHO-TEXHUYECKUM oOecreueHneM o0pa3oBaTelbHON AESITeNbHOCTH (ITOMELIEHUSIMU U
o0opyaoBaHMEM) [UIsl pealu3ald MporpaMMbl OakanaBpuaTa, CHELMINTETa, MarucTpaTypbl IO
brmoxy 1 "Huctmmmuasl (Momynu)' u brmoky 3 "lTocymapcTBeHHas wurtoroBas arrectamus’ B
COOTBETCTBHUH C YU€OHBIM IIJIAHOM.

Kaxnapiii oOydaromuiics B TeueHHE Bcero rmnepuoia oOydeHHs oOecledeH WHAWBUYaTbHBIM
HEOTPaHUYEHHBIM  JOCTYIIOM K  DJJEKTPOHHOM  HMH(OpPMalMOHHO-00pa30BaTENbHON  cpese
YHHUBEPCUTETA u3 mo0oi TOYKHU, B KOTOPOi1 HMeeTCA JIOCTYII K
WH(}pOpPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTH "MHTepHeT", Kak Ha TEPPUTOPUHM YHHBEPCHUTETA,
TaK U BHE ero. YciuoBus il QyHKIIMOHUPOBAHUSA 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITH CO3/IaHBI C UCIIOJIb30BAHUEM PECYPCOB MHBIX OpPraHU3aLUM.

JlaGoparopus

108z
BEChI TOBapHbIE - () IT.
BuOporomnaaka CXOK-539 - 0 wt.
BuOpocron - 0 mr.
KaMepa KiIuMaTudeckas - 0 mr.
npecc [1-50 - 0 wt.
npecc [ICY125-50 - 0 wt.
npubop tpenus MUM-100 - 0 mT.
ckanep HP SJ - O .

St
npecc ruapasnudyeckuit OKC-16-71 - 0 mr.
npecc [ICY125-50 - 0 wt.
[Ipecc anexrporunpasnuueckuid ucnsirarenbublil [11M-2000-M-1 - 0 mr.

JIeKIIMOHHBIN 3aI1

11rg
myasTUMEA-TIpoekT.Mitsubishi XD2000U - O mT.
OO6ygarenb-perupKysaTop Bo3ayxa 600 - 0 mir.
[TpoexTop ynsrpakopotkodorycHbidi NEC UM301X - 0 mi.
ycunurenb Inter-M SYS-2240 - 0 mT.
skpaH ¢ an.npusoa. Da-Lite Cosmopolitan - 0 m.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHHUILJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
IperoJaBaresieM, CaMOCTOSTEIbHONH paboThl 00yyaromerocsi, TEKyIIeH W MPOMEXYTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeajaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuai JAUCHUTUIMHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKHX YyKa3aHWH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCY/IJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAapTa M Y4YeOHBIX MpOrpaMM IO JUCLUIUIMHE.
CamocrosTenbHas padoTa CTYIEHTOB MOXKET OBbITh BBINOJIHEHA C TIOMOIIbIO MaTepHAJIOB,
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pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

10. MeTonnuyeckne peKOMeHIalUM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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