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1. IACIHIOPT PABOYEM MMPOI'PAMMBbI YUYEBHOM JTUCHUIIJIMHBI
OI1.06 3JAHUSA U COOPYXXEHUS

1.1. O6s1acTh NpUMeHeHUs1 padoyveil MPOrpaMMbl

Pabouass mporpamma ydeOHOW AMCUMILIMHBI SBJISETCS YacTbiO MPOTPAMMBI
MOATOTOBKU cHenuainucToB cpeanero 3eHa (maiee - IIIICC3) B cOOTBETCTBUU C
®I'OC CIIO no cnenuansHocTH 20.02.04 [ToxxapHast 6€301aCHOCTbD.

1.2. MecTo AUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHENMAJTHUCTOB
Cpe/JHero 3BeHa:
JuciuriHa ~ BXOJUT B Npo(ecCHOHaNbHBIM  IMKI, B  COCTaB
oOmenpodeccuoHaIbHbIX JUCITUTUIHMH.

1.3. ean u 3a1a4u TpeOOBAHMS K Pe3yJIbTaTaAM OCBOEHHUS TUCIHUIJIMHBI:

WN3yueHue JUCUMIUIMHBI  HampaBieHO Ha (opMUpoBaHHE OOHUX U
po¢eCCUOHATIBHBIX KOMITETEHIIUM, BKITIOUAIOIIUX B C€0s1 CIIOCOOHOCTH:

OK O0l. BeiOupate cnocoObl pemieHus 3anad  NpodecCUuOHANbHOU
NEeSATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. Kcnons3oBarb COBPEMEHHBIE CpPEACTBA IIOWCKA, AaHaIWA3a U
UHTEpHpeTalud UHPOPMALUK U UH(OPMALIMOHHBIE TEXHOJOTUU JJISl BBITOJHEHUS
3a/1a4 Npo(heCcCUOHAIBHOU ESITEILHOCTH.

OK 04. DddexTnBHO B3aMMOJICHCTBOBATh M PpabOTaTh B KOJUICKTUBE H
KOMaH/I€E.

OK 06. [IposBasATH IPaXKJaHCKO-TTATPUOTHYECKY IO MO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAaHHOE  IIOBEJEHHWE HAa  OCHOBE  TPAaAMLMOHHBIX
OOIIeUeIOBEYECKUX I[IEHHOCTEH, B TOM YHCJIE€ C Y4YETOM TapMOHM3AIUH
MEKHALIMOHANBHBIX M MEXPEIUTHO3HBIX OTHOILICHUM, NPUMEHATh CTaHAAPTHI
AHTUKOPPYIIMOHHOTO MOBEJICHUS.

OK 09. Tlonb3oBatbcsi  mpodecCHOHANBHOM  JIOKYMEHTalMel  Ha
roCyapCTBEHHOM U MHOCTPAHHOM SA3bIKaX.

I[IK 1.5. Bpmonnsate paboThl MO JKCIUTyaTalldd MEPBUYHBIX CPEACTB
MOXKAPOTYILIEHUS U YCTAHOBOK MOKAPOTYIIEHUS.

[IK 2.1. AHanu3upoBaTh MOKAPHYIO0 ONACHOCTh OOBEKTOB.

[1K 2.2. Opranu3oBbIBaTh MPOTUBOINOXKAPHBINA PEKUM Ha OOBEKTE 3aLTUTHI.

I[IK 2.4. OcymecTBisiTh KOHTPOJb 3a COOJIOJEHUEM MPOTHUBOIOKAPHOTO
peKUMa Ha O0BEKTE 3alUTHI.

I[IK 2.6. OcylmecTBisiTh KOHTPOJIb 3a COCTOSIHUEM MPOTUBOIOKAPHOTO
BOJIOCHA0KEHUS B palioHE BbIE3/1a OIpa3AesiCHusI.

B pe3ynbpraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYaroIUics T0JKEH YMeTh!
[Tonp30BaThCd NEPBUYHBIMU CPEACTBAMH IOKAPOTYLIEHUS, YCTAHOBKaMU
MOKapOTYLIEHHUs, CPEICTBAMU TOKAPHOW aBTOMATUKH, OKAPHOW CUTHAJIU3ALUN;
[IpuMeHsTh 3aKOHOAATENBCTBO, PETYJINPYIOIIEE OTHOLIEHUSI B 00JacTH OOpPHObI
C MoXkapaMu, CTaHJapThl, HOPMBbI U ITpaBUJIa I0KapHOU O€30MaCHOCTH;
Onpenensth Ki1accu(pUKALNIO NOKAPOB U ONAaCHbIE (PAKTOPHI OKAPOB;
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OOyuarb JOOPOBOJIBHBIX IOKApHBIX OOIIECTB M HEWITATHBIX ABapHIHO-
criacaTeIbHbIX (POPMUPOBAHUH MO MOKAPHO-TEXHUYECKOMY MUHUMYMY;

IMPUMEHATh  TpeOOBaHUS IO  MPOBEPKE CHCTEM  MPOTUBOIOKAPHOTO
BOJOCHA0KECHMS,

[IpoBoauTh pacueTsl HEOOXOJUMBIX PACXOJOB Ha HAPY)KHOE M BHYTPECHHEE
IIPOTHUBOIIOKAPHOE BOAOCHAOKEHUE;

Pa3pabarpiBaTh HMHCTPYKUMHU M PErJaMEHThl C Y4YE€TOM MECTHBIX YCIOBUUI
(MOpsAIOK MPOBEACHHS BPEMEHHBIX OTHEBBIX M JPYTHUX MOXKApOOMAaCHBIX padoT;
HOPSAZOK OCMOTpa M 3aKpbITHS IOMEIEHUN IOCiIe OKOHYaHMs padOThl; MOPSIOK
aBapUMHOI OCTAHOBKHU TEXHOJIOTUYECKOT0 000PY10BaHMS)

OdopMisaTh HEOOXOOUMBIE JOKYMEHTBl ISl MOJIyYEHHs 3aKIIOYEHUS O
COOTBETCTBUM OOBEKTOB ITPaBUJIaM MOKapHON OE30MMaCHOCTH

Pa3pabatbiBaTh MEpONpUSTHS, HAIIPaBICHHbIE HA YCHJIEHHUE MPOTUBOIOKAPHOU
3aIUTHI ¥ MPEAYTPEKICHUE TIOKAPOB

[TpoBoaUTH MOXKAPHO-TEXHUUECKOE 00CIeIOBaHNE OOBEKTOB,;

Pa3pabatbiBaTh perjaMeHThl PEryJspHOM MPOBEPKU COCTOSHUSA MMOXKApHON
0€30MacHOCTH OpraHM3aluu, UCIPABHOCTH TEXHUYECKUX CPEACTB TYLIEHUs MOXKapa,
CUCTEM BOJIOCHAOKEHHUSI, OMOBEIIECHUSA, CBA3M U JAPYTHX CHCTEM IMPOTHUBOIMOXKAPHOU
3aILUTHI,

Onpenenars Haubonee HP(EKTUBHBIE THUIBI ABTOMAaTUYECKUX YCTAaHOBOK
MOKAPOTYIIEHHUs, BHJIbI OTHETYIIAIIErO0 BEIIECTBA M CHOCOOBI €ro MojJayd B odyar
o’)kapa B 3aBUCUMOCTH OT BHJA TOpPIOYEro Marepuaga, HCIOJIb3YyEMOIO B
TEXHOJOTMYECKOM  Ipoliecce, OObEMHO- IUIAHUPOBOUHBIX pEUICHUH  3[aHus,
COOPY’KEHUsI, CTPOCHHUSI U [TapaMETPOB OKPYKAOLIEH Cpe.Ibl;

KoHTtponnpoBaTh paboTOCTIOCOOHOCTD CUCTEM aBTOMAaTUYECKOTO
MOKapOTYIIEHUSI B COOTBETCTBUH C TPEOOBAaHUSAMU UHCTPYKIIUH 110 SKCIUTyaTalluu;

OcyliecTBIATh TEXHUYECKOE OOCIIyKMBaHHE (MAapKUPOBKA, BHEUIHUI OCMOTD,
KOHTPOJIb 3apsA/1a, B3BEIIMBAHUE) U YUET OTHETYLIUTENEH;

Onpenenarb HOMEHKIATYpy, KOJHMYECTBO M MECTa pa3MEIICHUs MNEePBUUYHBIX
CPEIICTB MOXKAapOTYIICHUS] B 3aBUCMMOCTH OT BHUJA TOPIOYEro Marepuana, 00beMHO-
IUIAHUPOBOYHBIX PEIIEHUN 3/1aHUS, COOPY>KEHHUSI WA CTPOCHHUs, [apaMeTpOB
OKpYXalollel Cpe/ibl U MECT pa3MelIeHUs] 00CITYKMBAIOUIETO EPCOHANA;

BoiOupath u  0OOCHOBBIBaTH ONTHUMAJbHBIE TEXHUYECKHE PEIICHUS 110
OTrpaHUYECHUIO PACTIPOCTPAHECHHUS TI0Kapa 3a Mpeielibl 04ara;

BelgaBate mnpeanucaHusi PYKOBOIUTENSAM TMOJAPA3JEICHUN MO YCTPAHEHHIO
BBISIBJICHHBIX HApYyIIEHUH MPOTUBOIOXAPHBIX HOPM U IPABUIL;

CocrapneHus IJ1aHa 3BaKyalMy EPCOHANIA U3 31aHUI U COOPYKEHMIA;

Pacuera nyrei 3Bakyanuu;

[IpoBoauTh pacueTr HEOOXOIMMBIX  PacXoJOB  BOABI HA  HapyXHOE
N0’KAPOTYILIEHHUE;

[IpoBoauTh pacyeT pacxo 0B BOJbI HA HAPYKHOE MOKAPOTYILIECHHUE.

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI O0YYAIOIIUICS H0JI2KeH 3HATh:
[IpaBuna mnpuMeHeHUs, (QYHKIMOHAIBHOE HA3HAYEHHE U TEXHUYECKHUE
XapaKTEPUCTUKU MEPBUYHBIX CPEACTB MOXKAPOTYIIEHHUS, YCTAHOBOK MOXKapOTYIICHHUS,
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CPEACTB MOKapPHOW ABTOMATUKH, OKAPHOW CUTHAIIN3ALUN;

OCHOBBI HOPMAaTUBHOIO IMPABOBOTO PEryJMPOBAHUS U  OCYIIECTBIICHUS
TOCy/IapCTBEHHBIX Mep B 00J1aCTH MOKapHON O€30MaCHOCTH;

HopmartuBHbie TpeOoBaHUS MO OOECMEYEHHOCTH 3JaHUA U COOPYKEHUU
CpEIICTBAMM 3aIIUTHI U CUCTEMAaMU O€30IIaCHOCTH;

Meroauka ~ aHanmmM3a  B3PBIBOIIOKAPHOM M MOKAPHOM  OMACHOCTH
TEXHOJIOTUYECKHUX MTPOLECCOB, TOMEIICHUH, 31aHUN;

Oco0eHHOCTH TMOXXapHOM OMAacCHOCTH, I0XApOONacHble M JIPYyTME OIACHBIE
CBOICTBA BEIIECTB, MATEPUAIIOB, KOHCTPYKIIUN U 000pYA0BaHMUS;

Knaccudukanus B3pbIBONONKApPHON OMACHOCTH BEILIECTB U MaTEPUAIOB;

OCHOBBI HOPMAaTHUBHOIO IMPABOBOTO PEryJIMPOBAHUS M  OCYIIECTBICHUS
roCyJapCTBEHHBIX MEP B 00JIACTH MOXKAPHOU OE30MaCHOCTH;

XapakTepUCTUKA MOTEHIMAIbHO-ONACHBIX  MPOMBIIIJIEHHBIX OOBEKTOB U
OCHOBHBIE BUJIbI U CUCTEMBI KOHTPOJIS UX COCTOSTHUEM;

OcHoBBI 0OecnieueHus1 0€30MaCHOCTH TEXHOJIOTUYECKHUX MPOLIECCOB;

CnocoObl, BUIBI 3BAKYALMH ITEPCOHAJA MPOMBIIIJIEHHBIX 00BEKTOB;

Opranmzanuss v (yHKUHOHHpoBaHWE EIuMHON TrocyJapCTBEHHOW CHUCTEMBI
NPEeAyNPEXICHUS U TUKBUAALMH YPE3BbIYANHBIX CUTYALIHI;

Krnaccudukanys B3pbIBONOKAPHON OMACHOCTH BEILIECTB U MaTEPUAJIOB;

Kareropnn nomemeHni no B3ppIBO-MOKAPHON OMACHOCTH U MOKAPO- OINACHBIE
30HBI;

OCHOBBI HOPMATHBHOIO IIPaBOBOTO PETYJIMPOBAHMS W  OCYILECTBIICHHUS
rOCyJapCTBEHHBIX MEP B 00JIACTH MOXKAPHOU OE30MaCHOCTH;

OruecToMKOCTh CTPOUTENIBHBIX KOHCTPYKIU;

CreneHb OTHECTONKOCTH 3J]aHUM;

Krnaccobl hyHKIIMOHATBHOM MOXKApPHON OMACHOCTH;

Knaccudukanuro moxapoB 1 onacHble (paKTOpbI TTOKAPOB;

OCHOBBI HOPMAaTHUBHOIO IPABOBOTO PETYJMPOBAaHUS M  OCYLIECTBIICHHS
roCyJJapCTBEHHBIX MEp B 00J1aCTH MOXKapHOU 0€30MacHOCTH;

[Topsiiok MpoBEpPKU CUCTEM MTPOTUBOIIOKAPHOTO BOJOCHAOKEHNUS,

Hopwmbl u TpebGoBaHusi 0OLIEOTPACIEBBIX, OTPACIEBBIX MPaBUJ, PEIrJIAMEHTOB,
TpeOOBaHMS JIOKAJTbHBIX HOPMATUBHBIX JJOKYMEHTOB I10 MOKAPHOI 0€30MacHOCTH

[IpotuBonoXkapHbie TPEOOBAHUS CTPOUTENBHBIX HOPM, IIPABWII U CTAHJAPTOB

[ToxxapHast OacCHOCTh KOHTPOJIUPYEMBIX OOBEKTOB

TexHoJIoruu, OCHOBHBIE  IPOM3BOACTBEHHBIE  IIPOLIECCHI  OPraHU3ALMH,
OCOOCHHOCTH 3KCIUTyaTallud O0O0OpYIOBaHMS, MPUMEHSIEMOr0 B OpraHu3alluH,
NPOAYKLIWH OpPraHU3alWd, MaTEPUAIbHO-TEXHUYECKUX PECYpPCOB, MCIOIb3YEMBIX IPH
IPOM3BOJCTBE MPOAYKIUH, CTIelr(UKa OTAECTBHBIX BUAOB padoT

CpencTBa MoXkapoTyIlIeHUs, UCIIOIb3yeMble Ha O0BEKTE

Cxempbl IelicTBUI TIepcOHaa OpraHu3aluuy Mpyu moxapax

[TpuunHbBI OXAPOB U B3PHIBOB U UX OCHOBHBIE MOpaxarouue GakTopsbl

OpranuzaiuoHHbIE OCHOBBI ~ oOeclieueHus MOXKapHOil  Oe30MacHOCTH B
OpraHu3aluy;

TexHoOrn4eckre Npouecchl MPOM3BOICTBA, X MOKAPHAS OMMACHOCTH;

KoHcTpykTuBHBIE OCOOEHHOCTH, TEXHUYECKHME XapaKTePUCTUKU U TMpaBHIIa
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HKCIUTyaTally CPEICTB NPOTUBONOKAPHOW 3aIUTHI;

[Topsimoxk paccMOTpEeHHs M COTJIaCOBAHMS NPOEKTHOM JOKYMEHTAllMM Ha
CTPOUTEIIBCTBO M PEKOHCTPYKLIHIO 3JaHUW M COOPYKEHHM B YACTHU IOKAPHOU
0e30ITaCHOCTH;

MeTtoauka pacdera KOJMYECTBA, TUIIA U PaHra OTHETYIIUTENEH, HeOOXOIUMBIX
JUISL 3allUThl KOHKPETHOTO OOBEKTa, YCTAHABIMBAEMBIX MCXOAS W3 BEJIMYMHBI
MOKApHOW  HArpy3kW,  (U3UKO-XUMHYECKHMX W  IO0XKAPOOMACHBIX  CBOWCTB
oOpalaroumMxcs TOPIYHX MaTepuaioB (KaTEropuH 3allyIIaeMOro TOMEIIEHHS),
XapakTepa BO3MOYKHOIO HX B3aUMOAECHCTBHS C OrHETYIIAIIMMU BEIIECTBAMU U
pa3MepoB 3alIUIIAEMOT0 O0BEKTA;

TpeOoBaHus HOPMATHBHBIX JOKYMEHTOB, OIPEACIAIONIMX HOMEHKIATYpy H
TaKTUKO-TEXHUYECKUE XapaAKTEPUCTUKN OTHETYIIUTEIIEH;

TpeGoBanus cTaHIapTOB, NPaBWUI, HWHCTPYKIMH B 00JIacTH TOXKApHOM
0e30I1aCHOCTH;

TpeOoBaHus OTpacieBbIX U JIOKAJbHBIX HOPMATUBHBIX JIOKYMEHTOB TIO
MokKapHOM 0€30MacCHOCTH C YUYE€TOM CHeU(UKNA OpraHU3allli;

TexHonorn4Yeckre mpouecch NPOM3BOACTBA U €T0 MOXKapHasi OMaCHOCTE;

KoHCTpyKTHUBHBIE OCOOEHHOCTH, TEXHUYECKUE XApAKTEPUCTHKU SKCILTyaTaluu
CPEIICTB MPOTUBOMNOKAPHOM 3aIMThl O0BEKTA;

3akoHonartenscTBO Poccniickor Penepannu U Ipyrue HOPMaTUBHBIE IIPABOBBIE
aKkThl B 00J1aCTH MOKapHOM 0€30MacHOCTH;

JIOKYMEHTHI I10 M0KapHOM 6€30IaCHOCTH B CTPOUTEIIBCTBE.

1.4. KosimuecTBO 4aCOB HA OCBOEHHUE MPOrPAMMbI Y4€OHOM M CUMILIUHBI:
MaKCUMaJIbHOM y4eOHOM Harpy3ku oOydarormierocs: 96 4acoB, B TOM YHUCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 90 yacos,;
CaMOCTOATENLHOM paboThl 00yJaroIierocs 6 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCIUATLTAHBI

O0beM yueOHOM TMCHMIIMHBI M BUABI Y4eOHOH padoThI

Bup yuedHoii padoTbl

O0BbeM yacoB

MakcumajibHas yyeOHasi HArpy3Ka (Bcero nmo nporpaMme JUCHUIINHBI)

96

O0s13aTeIbHAsA ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 90
B TOM YHCIIE:

JIEKIINH, YPOKH 66

MPAKTUYECKHUE 3aHITUS 24

CamocrosiTesibHas padoTa o0yuyarouierocs (Bcero): 6

[TpomesxyTouHas artectanus B popme:
npyrux ¢hopM KOHTpoI (CpeaHuil 0al mo TeKyIIUM OI[EHKaM YCIIeBaeMOCTH) — 3 CEMECTpP
i depeHnmpoBanHOro 3a4erta — 4 ceMecTp




2.2. TemaTuueckuii njiaH u coaep:xxanue aucuunianabl OI1.06 3nanust v coopykeHust

HaumeHoBaHue Conep:kanue yueOHOro MaTepuasa, Jad0paTopHble U MPaKTUYeCKHe 3aHATHS, O0bem | YpoBeHb Koani
pasaenoB u teM | CamocrosiTeibHas padoTa 00yyaomMXcsi 00y4aomMXcsi 00y4aouerocsi, KypcoBasi | 4acoB | OCBOCHUSI | KOMIIeTeHUMI,
padoTa (mpoekT) (eciM NMpeaycMOTpPeHbl), HHbIE BUAbI y4e0OHOI padoThI B ¢dopmupoBanuio
COOTBETCTBUM € YUYeOHBIM IVIAHOM KOTOPBIX
crocoo0cTByeT
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4 5
Pa3nes 1. O61mue npuHIUNbI 00ecredeHHs MOKAPHOH 0e30NaACHOCTH 31aHMI U COOPY KeHHUil 2 OK
Tema 1.1. Coaep:xanue yueOHOTro MaTepHaJia 2 01,02,04,06,09
OcHoBHbIE OcHoBHble TOHATUS U onpeneneHusd. IloxxkapHas  ©Oe30macHOCTb, — IOXKApHAst K 1.5
MOHSATHSA U npodmiaktuka. OmnacHble  QakTopsl Mmoxapa. Y CIOBHUS, CIIOCOOCTBYIOIIHE K 2.1
TEePMHHBI. BO3HUKHOBEHHUIO Toxkapa. (OCHOBHbIE  HampaBlieHHWs  OOeCeueHuss  MOXKapHOM K 2.2
OCHOBHBIE 0e30MacHOCTH 3aHUN U COOPYKEHUH. [IK 2.4
HANpaBJICHHUs 2 1 IIK 2.6
ol0ecnieyeHust
MOKaAPHOI
0e3omacHOCTH
00bEeKTOB
Pa3nea 2. CtpouTebHbIe MAaTEPHAJIbI, HX CBOMCTBA 14
Tema 2.1. Conep:xanue yueOHOTo MaTepHaJia 8 OK
Kaacenpukanus Knaccudukanust  CTpOMTENBHBIX  MaTEpPHANIOB IO  MPOUCXOXKICHHUIO, CIOCO0Y 01,02,04,06,09
CTPOUTEIbHBIX U3TOTOBJICHMS, Ha3HaueHUto. [loHATHEe TOXXapHOW  OMACHOCTH  CTPOUTEIbHBIX K 1.5
MaTepHuasioB U ux | MarepuanoB. CBOICTBAa CTPOUTEIBHBIX MAaTE€PHANIOB: IUIOTHOCTh, TEIIONPOBOJAHOCTH, 2 1 K 2.1
noxkapHas TEIUIOEMKOCTb, TEIUIOBOE  pacIIMpPEHHE, Ia30HENPOHMUIIAEMOCTb, I'MTPOCKONHUYHOCTD, K 2.2
ONMACHOCTD. TEPMOCTOMKOCTh, XMMHUYECKAsl CTOUKOCTb. K 2.4
CBoiicTBa IIpakTnyeckoe 3ansiTue Nel AHanu3 OCHOBHBIX CBOIMCTB CTPOUTEIBHBIX MAaTEpPHAJIOB 2 2 K 2.6
CTPOUTEJIbHBIX CamocrosiTesibHas padoTa odyyarommxcsa Nel CocTaBuTh KITacCH(PUKAIIMIO OCHOBHBIX 4 3
MATEpPHAJIOB (bakTOpoB, ONMpeNeAIONINX TOBEICHNE CTPOUTENbHBIX MAaTEpUaIOB B YCIOBUAX MOXKapa.
Tema 2.2. Copepxxanue yueOHOIro MaTepuaJa 6




MeToasbt Metonbl HMCHBITaHUS CTPOMUTENBHBIX MaTEpUAIOB [0 ONPEAEICHUI0  I0XKapHO-
UCTIBITAHUS TEXHUYECKUX XapakTepucTuk. IloxkapHo-TeXHHYecKas XapaKTEepUCTHKAa MOXKAPHOH
CTPOUTEJbHBIX OIIACHOCTH CTPOUTEIIBHBIX MaTepHaJoB: rOpIOYECTb, BOCIIAMEHSEMOCTb,
MaTepHaioB pacrpoCcTpaHeHHE IUIAMEHU 110 IOBEPXHOCTH, JbIMOOOpasyomas CrocoOHOCTb, 2
TOKCHYHOCTb. METO/IbI MCIIBITAaHUS CTPOUTENIBHBIX MAaTEpHAJIOB: Ha PAaCHpOCTPaHEHUE
IUIAMEHHU, orpeaeneHue KoddduuueHta IpIMO00Opa30BaHUS TBEPABIX BEIIECTB U
MaTepHaJIOB U TIOKA3aTeNsi TOKCHYHOCTH MPOJIYKTOB FTOPEHHS MOJTUMEPHBIX MATEPHAIIOB.
IIpakTnyeckoe 3aHsiTMe Ne2 MeToabl UCHBITAHUS CTPOHUTEIBHBIX MAaTEPHAJIOB IO
OTIPEICICHUIO TI0KAPHO-TEXHUUECKUX XAPAKTEPUCTHUK. 2
IIpakTuyeckoe 3ansitue Ne3 MeTolbl WCHBITAHUSA CTPOUTENBHBIX MAaTEpUANIOB: Ha
pacrpocTpaHeHHe TUIaMEeHH, OompeaeieHne KodpHUIreHTa A6IMo00pa3oBaHusl TBEPIBIX 9
BEIIECTB U MaTEpPHAJIOB U TOKa3aTelid TOKCUYHOCTU MPOAYKTOB TOPEHUS MOJIUMEPHBIX
MaTepUasoB.
Pa3nen 3. Heroproune cTponTeibHbIe MaTePHAJIbI 12
Tema 3.1. Coaep:xxanue yueOHOro MaTepHaJia 2 OK
Kamennnie Kamennsie wmatepuanbl. CoIppe, CBOWCTBa, mnojydyeHue. lloBeneHne KaMeHHBIX 01,02,04,06,09
MaTepuabl MaTepHaJIOB B YCIOBHAX BO3JICHCTBHUS ONMACHBIX (DAKTOPOB MOKaPA. K 1.5
Tema 3.2. Coaep:xanue yueOHOTr0o MaTepHaJia IK 2.1
O0:xuroBbie HckyccTBeHHbIE O0KMIOBbIE MaTepHajbl: KUPHNUY TJIMHAHBIA, OOBIKHOBEHHBIH W MK 2.2
MaTepHaJIbI 3¢ ¢deKTUBHBIN, uepenuia, Kepamudyeckue IIUTKU. ChIpbE, CBOICTBa, MOJyYEHUE. 2 K 2.4
[ToBeneHME UCKYCCTBEHHBIX KaMEHHBIX MaTEpPHAJIOB B YCIOBMSX BO3/EHCTBHS OMACHBIX IK 2.6
(bakTOpOB Mokapa.
Tema 3.3. Copepxanue y4eOHOro MaTepuasa 2
Beron n beronsl: pacTBOpHI, 3amoJHUTENN OETOHOB, MeHora3oO0eToHbl. IloBeneHue OeroHa M
/KeJ1e300eTOH IOPUYMHBI pa3pylleHUs] B YCIOBHUAX BBICOKHMX TeMmmepaTyp. JKene300eToH: OObIUHBIA U 5
npeBapuTeNIbHO HANPsHKEHHBIH. CITOCOOBI H3TOTOBJICHUS, IIPEUMYIIECTBA M HEIOCTATKH
xene3zo0eToHa. [IpHuuHbI pa3pylIeHus B YCIOBUSAX BHICOKUX TeMIEpaTyp.
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 2
Mertajuibl, cTekao | CtpoutenbHble MeTaIIbl. OCHOBHBIE BHIIBI METAJUIOB, IPUMEHSIEMBIX B CTPOUTEIILCTBE.
Mapku ctaneit Ui U3rOTOBJICHUs KOHCTPYKIMHA U apMmarypsbl. [loHsTHE «KpUTHYECKas
Temmneparypa cranei». IloBeneHne mMeTamioB Mpu BbICOKHX TemmepaTypax. CTekio u 9

u3zenus Ha ero ocHoBe. ChIpb€, M3TOTOBJIEHUE CTEKJA, CBOMCTBA. Buabl uznenuii us
CTeKJIa: OKOHHOE M apMHpPOBAaHHOE CTEKJIO, CTEKJIOOJOKH, MEHOCTEKIO, CTEKJIOBaTa,
CTEKJIOTKaHb. [loBeIeHNne CTeKIIa B YCIOBHSIX BO3ACHCTBUS OMACHBIX (DAKTOPOB TTOXKapa.
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Tema 3.5.
H3penusa Ha
OCHOBE IIeMEHTA,
acbecTa, H3BECTH

Conep:kanue y4eOHOT0 MaTepHuaJia

AcOecToLeMEHTHbIE M3JeNUs: TUIMTHI TUIOCKKME M mpoduibHble. M3nenus Ha OcHOBE
U3BECTH: CUJIMKATHBIM kupnud. O61acTh NPpUMEHEHHs, cl1ocod U3rotoBieHus. [IpuunHel
pa3pylleHMsT B YCJIOBUSAX BBICOKMX TeMIlepaTyp. ApPMOLEMEHT, IOPTIaHALIEMEHT.
Crioco® M3roToBieHUs, 00JIACTh NPUMEHEHHUS U UX IOBEJECHUE B YCIOBMSX BBICOKUX
TEMIIEpaTyp.

IIpakTnyeckoe 3ansitue Ned Amnanu3 TOBEJEHUS HErOPIOYMX CTPOMTEIBHBIX
MaTEepHaJIOB B YCIOBHAX MOKAPa, CIIOCOOBI UX 3aLIHUTHI

Pasnen 4. I'oproune

CTPOUTEIBHBIC MAaTEPUAJIbI

Tema 4.1.

Coaep:xanue yueOHOro MaTepHaJia

/peBecuna JpeBecuHa: BUIBI WU3JETHI, MPUMEHIEMBbIX B cTpoutTenbcTBe. [loBeaeHne B yCIOBUSX
BO3JICHCTBUS onacHBIX (pakTopoB moskapa. CrocoObl U CYIIHOCTh OTHE3AIIUThI. BUIBI 1
COCTaB OTHE3AIUTHBIX Kpacok U oO6ma3ok. KoHcTpykuuu, moasekamniie orae3amuTHON
o0OpaboTke.

Tema 4.2. Coaep:xanue yueOHOro MaTepHaJia

Opranuyeckne u | OpraHnveckue Marepuajbl: TOJb, pyOepoHI, TMepramuH, H30J, OpH30J, THUAPOU3OIL.

TeNJION30JSAIUOHH | Ternnon30siMOHHbIE MaTepHalbl: MUHEPATbHBI BOWIOK, BOIIOK CTPOUTENBHBIH,

bI¢ MaTEpPHAJIbI

¢ubponut, MHHEpaJIOBaTHBbIE IUIMTHI Ha (EHONBHOW CBS3KE, MEHOMOIUCTUPOI,
IIEHOIIOJINYPETaH, IIEHOIJIACThl Ha OCHOBE CMOJ, MuHOpa. IloBeneHue B yCIOBUAX
BO3/JICIICTBUSL OMACHBIX (DaKTOPOB TMOXkapa OPraHUYECKHMX U TEIUIOM30JISIIIMOHHBIX
MaTepHUaJIOB.

Tema 4.3.
IHoumepHbIe
MaTepHaJIbI

Coaep:xanue yueOHOTro MaTepuaJia

Otnenouynbie 1 0OJUIIOBOYHBIE MATEPUATIBI: IEKOPATUBHBIC TIACTUKH, TTOJIUCTUPOJIbHBIC
Tk u crekiaomnactuku, ABII, JICII, menomien, u3omieH u T.0. OTACIOYHBIC
MaTepHuaibl Il TI0JIa: JTUHOJIEYMBI, KOBPOBBIE IMOKPHITHUS, JIAMUHAT U T.I1. 3aIOJTHEHUS
MOJIBECHBIX TMOTONKOB. [loBeJeHHEe OTAENOYHBIX U OOJHMIIOBOYHBIX MAaTEpHUajOB
B YCIIOBUSAX BO3JEHCTBUSI OMACHBIX (DaKTOPOB IMoxapa. MeponpusaTus 1o MOBBIIIEHUIO
COTPOTHUBIIIEMOCTH BO3ACHCTBHIO HA CTPOUTENILHBIE MaTEpUAbl OMACHBIX (aKTOPOB
nokapa. [lomuMepHbIe CTPOHUTENbHBIE MAaTePUANIbl: MOJUMEPHI M MJIACTMACCHI, 00J1aCTh
MPUMEHEHHUS B 3[JaHUSX U COOPYKEHUSX. V3MeHeHne (U3UKO-MEXaHMYEeCKUX CBONCTB
MIPY HArpEeBaHUM MOJIMMEPOB M IUIACTMACC, UX MOKapOOIacCHbIe CBOMCTBA. TexHUUYECKue
pELIECHUS IO CHUYKEHHUIO TOPHOYECTH.

IIpakTuyeckoe 3ansitue NedS AHanu3 MOBEACHUS TOPIOUYUX CTPOUTEIHHBIX MAaTEPHUAJIOB
B YCJIOBUSIX MTOKapa, CIIOCOOBI X 3aIIUTHI

OK
01,02,04,06,09
IIK 1.5
IIK 2.1
[IK 2.2
[IK 2.4
IIK 2.6
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IIpome:kyTouHasi arrecrauusi — JApyrue (GopMbl KOHTPOJA (CpeaHHil 0aJI MO TEKYIIMM OLEHKaM

yCneBaeMoCTH)

Bropoii cemecTp

Pa3nea 5. Yactn 3nanuii. CTponTe/ibHble KOHCTPYKIMH 31aHUI M HX OTHECTOHKOCTh 18
Tema 5.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK
Kaacenpukamma | Knaccudukanus 3qanuii Mo Ha3HAYECHUTIO, ITAKHOCTH, KOHCTPYKTUBHBIM CXEMaM. 9 01,02,04,06,09
3MAHNHI IIK 1.5
Tema 5.2. Coaep:xanue yueOHOT0 MaTepHaJia 4 K 2.1
KoncrpykruBHble | KOHCTPYKTHBHBICDJIEMEHTBl 3/IaHHMK, WX Ha3HAYeHUE W YCTpoHcTBO. OCOOCHHOCTH K 2.2
3JIEMEHTBI 3[JaHUI | KOHCTPYKTUBHOIO  pellieHuss (yHIaMEHTOB, HAapyXHbIX U BHYTPEHHUX CTEH, 4 IIK 2.4
MEPEKPBITH, KPBII, MAHCAPAHBIX dTAXEH, JIE€CTHHUI], TAMOYPOB. IIK 2.6
Tema 5.3. Coaep:xanue yueOHOTo MaTepHaJia 4
Oo0bemMHO- OcobeHHOCTH 00bEMHO-TIITAHUPOBOYHBIX perieHunit 31aHUN Pa3JIM4HOrO
IUIAHMPOBOYHbIE | (PYHKIMOHAIBHOTO HA3HAYCHHUS. 4
penieHus 31aHuil
Tema 5.4. Coaep:xanue yueOHOro MaTepHaJia 8
KouncrpykruBuble | Hecymue kapkacel. CBa3u. CxeMbl pacCTaHOBKM CBsI3€ B KapKkacax 3/1aHus. Harpysku u
cXeMbl 31aHM BO3/ICIICTBHE HAa CTPOUTENIbHbIE KOHCTPYKIIMH IPY HOPMAJIbHBIX M aBAPUNHBIX peXKUMaX. 4
IIpakTHyeckoe 3ansiTHe Ne6 AHanNU3 KOHCTPYKTUBHBIX CXEM 31aHUI 2
CamocrosiTeibHasi padora odyuyarommuxcst Ne2 Odopmurts Tabnuny «Kiaccudukamms
3aHUI). 2
Pa3nes 6. CTpoutesibHble KOHCTPYKIMH, X NIOBeJleHHE B YCJIOBHAX M0KApa 26
Tema 6.1. Conep:xanue yueOHOTo MaTepuaJia 12 OK
IoxapHo- [TpruwHBI pa3pylIeHUH CTPOUTENBHBIX KOHCTPYKIMI W 3MaHUN TpU Toxape. Bumsl, 01,02,04,06,09
TeXHUYecKasi Ha3HAYEHHWE, YCTPOMCTBO OCHOBHBIX CTPOMTEINBHBIX KOHCTpyKUuH. IloxkapHo- IIK 1.5
KjaccupuKanmsg | TeXHUYECKas KiacCU(PUKAIUs CTPOUTENbHBIX KOHCTpYKIUI. OnpeneneHue Npeaenon IK 2.1
CTPOUTEIbHBIX OTHECTOWKOCTU U MPENEIOB PAaCIPOCTPAHEHUS OTHA 10 CTPOUTENIBHBIM KOHCTPYKIIUSM. K 2.2
KOHCTPYKLMU Mertoarka HCOBITAaHUS KOHCTPYKIMA HA OTHECTOMKOCTHh M PACIpPOCTPAHEHHE OTHS. IIK 2.4
HopmatuBHblE  JIOKYMEHTBI, perjamMeHTUpylomue d5Tu  ucobltanus. llopsimok| 4 K 2.6

omnpezeneHus: TpeOyeMbIX U PaKTHUYECKUX MPEIEIOB OTHECTOMKOCTH U pacpoCTpaHEHHS
orus. llpenenbHble coOCTOSHUSA MO oOrHectoMkocTH. Kiaccudukanus cTpoOUTETbHBIX
KOHCTPYKIMI IO KJIACCaM IO>KAPHOM ONMAaCHOCTU. MeTOoMKa UCIIBITAaHUS CTPOUTEIbHBIX
KOHCTPYKIUHI Ha [I0’KAPHYIO OIacCHOCTb. HopmaTtusHbIe JOKYMEHTBI,
pErIaMEHTHPYIOLIME 3TU UCTIBITAHMUSL.
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IIpakTnyeckoe 3anatue Ne/ OmnpenencHue OrHECTOWKOCTH  OCTOHHBIX |

XKeJ1e300€TOHHBIX CTPOUTEIbHBIX KOHCTPYKLIUH. 4
IIpakTuyeckoe 3ansaTume Ne§ OmpenenceHue OTHECTOMKOCTH — METAJUTMYECKHX
CTPOUTEJIBHBIX KOHCTPYKLIUH. 4
Tema 6.2. Coaepxxanue yueOHOIro MaTepuasa 2
Bupsl, yerpoiictBo | Buasl, ycTpolWCTBO M TIOBEACHHE IIPH IIOKApe JEPEBSHHBIX KOHCTPYKIMH (CTEH,
U NOBEJeHUE IIPH | TIEPETOPOJIOK,  MEPEKPBITUH, JIECTHUL, MOKpbITHH). TpeOoBanus HOpM  TO
noxape IIPEIOTBPALICHUIO PACIpPOCTPAHEHUs II0Kapa II0 IIyCTOTaM B IEPEKPBITHIX W 2
AepeBSIHHBIX neperopojakax. Onpenenenue pakTUYECKUX MPEAETIOB OTHECTOMKOCTH 110 KOHCTPYKIIHSIM
KOHCTPYKIHI U3 JPEBECHHBI.
Tema 6.3 Coaep:xanue yueOHOTo MaTepHaJia 2
Buapl, yerpoiictBo | Buabl, ycTpoiicTBO M IOBeIEHHE IpH IOXKape KaMEHHBIX KOHCTPYKLHUH (CTeH,
U NOBE/ICHUE NIPH | TIEPETOPOOK, KOJOHH, omnop). OnpeneneHue (QpakTUYECKUX IPENEIOB OTHECTOMKOCTH 2
MoKape KAMEHHBbIX | KAMEHHBIX KOHCTPYKIIHIA.
KOHCTPYKIMH
Tema 6.4 Coaep:xxanue yueOHOro MaTepHaJia 4
Buapl, yerpoiicTBo | Buapl, ycTpolCTBO M IOBEJEHHE IPU IOXKApe METANIMYECKHMX KOHCTpYyKUui (orop,
U NIOBeJeHue IpH | Oanok, JaBepei, KOJIOHH, MOKPHITHH, cTeH). JlomycTUMOCTh NMpUMEHEHHs B 3JaHUSX
noskape HE3alUIIEHHBIX METAJUIMUECKUX KOHCTpYKIMH. Onpenenenre (pakTUYECKUX IPEIEIOB 4
MeTAJTHYeCKUX OTHECTOMKOCTH METAJNIMYECKUX KOHCTpyKuui. IlpuBeneHHas TonmmHa MeTaia.
KOHCTPYKUHUI CrniocoObl MOBBINIEHUS TPEJIEJIOB OTHECTOMKOCTH METAJUIMYECKUX KOHCTPYKIIMM.
Tema 6.5. Copepxanue y4eOHOIro MaTepuasa 6
Buapl, yerpoiicrBo | Busabl, yCTpoiicTBO M MOBEAECHUE NPU MOXKape Keae300€TOHHBIX KOHCTPYKIMM (CTeH,
U MOBEICHHE PH | TIEPErOpOOK, MEPEKPHITUM U MOKPBITUHM, JecTHUL, Oanok). dakTopsl, BIUAIOLIME Ha 4
noxape MOBEJICHHE )KeJIe300€TOHHBIX KOHCTPYKLUI B YCIOBHAX MOXKapa. BennunHa 3amuTHOTO
7KeJ1e300€TOHHBIX | CIIOsI, OTIpE/ICTICHNE TPEIETIOB OTHECTOMKOCTH JKEIe300€TOHHBIX KOHCTPYKIIUH.
KOHCTPYKIMH IMpakTnyeckoe 3aHsaTHe NeQ AHanM3 TMOBEACHUS CTPOUTEINBHBIX KOHCTPYKIUH B 2
YCIIOBUSIX MOXKapa
Pa3nes 7. OrHecTOMKOCTD 31aHUI M COOPY/KeHHUH 8
Tema 7.1. Copepxxanue y4eOHOIo MaTepuasa 4 OK
Knaccupukaumsi | Knaccupukanus 31aHUl 10 CTENEHSM OTHECTOMKOCTH, KJIACCaM KOHCTPYKTHBHOM M 01,02,04,06,09
3/1aHUH 10 (GyHKIMOHATIBHON MOKapHOU omacHocTH. KaTeropupoBaHue nmomemeHnid U 31aHUi 1o 4 I[IK' 1.5
CTENEHAM B3PBIBOIIOKAPHOM U MI0KaPHOM OIACHOCTH. IIK 2.1
OTHECTOMKOCTH
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Tema 7.2. Conep:kanue y4eOHOT0 MaTepHuaJia 4 [IK 2.2

Metoauka Tpebyemass creneHb OrHECTOMKOCTH 3AaHus. Meroauka onpeaeneHus TpeOyeMoit I1IK 2.4

onpeeJeHust CTENIEHU OrHECTOMKOCTH IIPOM3BOJCTBEHHBIX, OOILIECTBEHHBIX, MXWIbIX, CKJIAJICKUX [IK 2.6

CTeleHu 3manuii mo Tabmumam CHull. ®akrtopsl, ompexnensionme TpeOyeMyr CTENeHb 4

OTHECTOMKOCTH OTHECTOMKOCTH: 3TAXKHOCTb, TUIOIIA (b, BMECTUMOCTb, KATETOPUS 110 B3PHIBONOKAPHOU U

3MAHNHI MOKapHOM ONACHOCTH.

Pa3znen 8. UreHne u BbINOJIHEHHE CTPOUTEJIbHBIX YepTexKei 6

Tema 8.1 Coaepxxanue yueOHOIro MaTepuasa 2 OK

ILnan 3panust. [TopsiZI0K OCTPOEHMS M YTEHUS YePTEKa IUIaHa 31anus. [IopsAI0K IIOCTPOEHUS U YTEHUS 01,02,04,06,09

Paspes 3nanust yepTeka pa3pesa 30aHus. 2 I[IK 1.5

Tema 8.2. Coaep:xanue yueOHOTro MaTepHaJia K 2.1

JBaKyaunus Jroaei | OBakyarus moaed. TepMUHbI U onpeesieHus. DBaKyallMOHHbIE 3HAKH. DBaKyallHOHHbIE [IK 2.2
IIyTH ¥ BeIXOABI. 1lan sBakyanuu. 2 [IK 2.4
IIpakTnuyeckoe 3anaTue NelO0 UteHue yeprerxkell KHUIbIX U OOLIECTBEHHBIX 3IaHUH. 9 IIK 2.6
YcnoBHbIE 0003HaUEHUS HA YepTekax

IIpome:xxyTounas arrecrauus - JlndgdepeHuupoBaHHblii 3a4eT 2
HToro mo nucuumninHe (Bcero) 96
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3. YCJIOBUSA PEAJIN3AIIAN TPOTPAMMBI YYEBHOM JUCIUILIUHBI

3.1. TpeOoBaHHsI K MHMHMMAJbHOMY MaTepPHAJIbHO-TEXHUYECKOMY O0ecneYeHH o
y4eOHO# JTHCIUIIIHHBI

Peanuzanus nporpamMmbl JUCHUIUIMHBI TpeOyeT Haiauuusg KaOWHETa HHKEHEPHOM
rpaduKu ISl TPOBEACHUS MPAKTUUYECKUX 3aHATUHA, TPYNNOBBIX W HWHAMBUIYaJIbHBIX
KOHCYJIbTAIMM, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTallUU.
O6opynoBaHue:
- pabodee MeCTO MpenoaaBaTeis;
- CIIe[aNu3upoBaHHas MeOesb (CTOJIBI, CTYJBS IO KOJMYECTBY 00YyYaroNINXcs);
- TOCKa YYCHHUYECKasl.
TexHuyeckue cpeacTBa 00yUCHHUS:
- KOMIIbIOTEP (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VY4eOHO-HarIsIIHble MOCOOMS: IUIaKaThl, y4YeOHO-HArJsAHbIE IOCOOMs, OOecreunBaroLIne
TEMaTUYECKHE WILIIOCTPALUU MO paboyeil mporpaMMe JIUCUUIUIMHBI, B TOM YHUCIE, BHJIEO-
ayJMo MaTepHalbl, KOMIBIOTEPHbIE PE3CHTALIUN.

KomnpioTep  uMeer AOCTYN K 3JEKTPOHHO-OMOJIMOTEYHBIM CHCTEMAaM, BBIXOJA B
rino0anpHyt0 ceTh IHTepHET, OCHAIIEH JIUIIEH3UOHHBIM IPOTPAMMHBIM 00ECIICUEHUEM.

3.2.YuyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE O0ecleueHHe pean3aiuu y4eOHou
AUCIHUIIMHBI
HopmaTuBHBIE aKTbI
1. TOCT 12.1.033-81 CCBT. Iloxapnas 6e30nacHOCTb. TepMUHBI 1 OIIPEICTICHUS.
2. TOCT 12.1.044-89 CCBT. I10o>xapoB3pbIBOOIIACHOCTD BEIIECTB U MATEPHAIIOB.
Homenknatypa nokasarenei 1 METOJBI UX OIPEACIICHHUS.
3. CHulI 21.01-97*. TlosxxapHast 6€3011aCHOCTb 37aHUN U coopykeHuii, M., 1998 (c
JOTIOJTHEHUSIMUA Y U3BMEHEHUSIMU ).
4, CHull 2.08.02-89* O6mectBennsie 3qanus, M., 1990 (c mornoaHeHUSIMHA U
M3MEHEHUSIMU).
5. CHull 2.08.01-89* Xwumnsie 3manusi, M., 1990 (c AOTMOTHEHUIMA U M3MEHCHUSIMH ).
6. CHull 31-03-2001 ITpou3BoacTBeHHbIe 30anus, M., 2001.
7. CHull 31-04-2001 Cknanckue 3ganmst, M., 2001.
8. CHull 2.09.03-89* Coopy:eHusi IpOMBIIUICHHBIX NPEANPUATHI (C JOTOTHEHUSIMU
Y U3MEHEHUSIMU).
9. CHull 2.09.04-87* AnmunuctpaTtuBHBIC B OBITOBEIC 31aHus, M., 1987 (c
JOTIOJTHEHUSIMA 1 U3MCHEHUSIMU ).
10. CII 1.13330.2009. CucteMbl MIPOTUBONOKAPHOM 3aIUTHI. DBaKyallHOHHBIE TyTH U
BBIXO/IBI.
OcHoBHbIE yUeOHbIE H3IaHUSA
11. CepxkoB b.b. 3nanus u coopyxenus. Y.1: Koncrpykiuu, MmaTepuaisl, Iperpaabl: y9eOHUK
/B.b. CepxoB, T.®. ®upcora.- MockBa: KVYPC, 2019.- 176c.- (Cepus "IloxxapHas
oe3omacHocth"). (CIIO) ISBN 978-5-907064-62-1
CepkoB b.b. 3nanus u coopyxxenus. Y.2: BeHTUISIIIMOHHBIE CUCTEMbI U YCTAHOBKH: YYEOHUK
/B.b. CepkoB, T.D. dupcoa.- Mocka: KYPC, 2019.- 176c.- (Cepus: "IloxxapHas
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oe3omacHocts"). (CIIO) ISBN 978-5-907064-31-7

12. Kpusomanko, C. H. KoHcTpykiuu 37aHUN U COOPY>KEHUN: YYEOHUK ISl CPEIHETO
npodeccuonansaoro obpazoBanus / C. H. Kpuomanko, B. B. I'amumankoBa. — Mockaa:
WznarensctBo FOpaiit, 2020. — 476 c. https://urait.ru/

13. Amnanbun, M. }0. ApxutekTypa 37aHUIl U CTPOUTENbHBIE KOHCTPYKIIMH: TEPMUHBI U
ompeneneHus: yaeoHoe mocodue s cpeaHero mpodeccruonansHoro odpaszosanus / M. TO.
AHanbpuH. — MockBa: MznatensctBo FOpaiit, 2020. — 130 c¢. — (IIpodeccuonanshoe
obpazoBanne). — ISBN 978-5-534-10282-6. — Texkcrt: anexrponnsiii // ObC HOpaiit [caiT].
— URL.: https://urait.ru/

JlonoTHUTeIbHbIE Y4eOHbIe U3IaHUA

14. Omapun, C.I'. 31anus u coopyKeHUsl. ApXUTEKTYPHO-CTPOUTENBHOE TPOCKTUPOBAHHE
y4eOHUK U MPAKTUKYM JJisl cpeiHero npodeccuonanbHoro oopazosanus / C. I'. Onapun, A.

A. JleontheB. — MockBa: M3natenbctBo FOpaiit, 2020. — 283 c. https://urait.ru/
HNuTepHer-pecypcesbl

15. Caititr MUC Poccun mchs.gov.ru

16. Caiit THIaBHOTO ynpasienuss MC Poccun mno CapaToBckoil obiactu
64.mchs.gov.ru
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4. KOHTPO.JIb M OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOHI

JUCHUIIIAHBI

4.1. @opMbI U METOAbI KOHTPOJIS M OLIEHKH Pe3YJIbTATOB 00y4eHH sl

Pe3yabTarnl 00yyeHus

®opMbI U METOABI
KOHTPOJISI U OIIEHKH

OO0111e KOMIETEHIUN :

OK 01. Beibupars cnocoObl pemeHus 3agad  MnpodhecCuoHaTbHON
JESTEIIbHOCTH MMPUMEHUTEILHO K PA3IMYHBIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIC CpEJCTBa IIOMCKa, aHajiu3a u
uHTEeprpeTaiuu  uHGoOpManmuu W HWHPOPMAIIMOHHBIC TEXHOJOTHHU JJIS
BBITMIOJIHEHHS 3a/1a4 NMPOPECCUOHATBHON AESITETbHOCTH.

OK 04. DddexTuBHO B3aMMOJEHCTBOBaTh U PabOTaTh B KOJUIGKTHBE H
KOMaHe.

OK  06. [IlposiBiaATh  IpakJaHCKO-NIATPUOTUYECKYIO  IO3MIIMIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJIEHWE HA OCHOBE TPaJAUIIMOHHBIX
00IIEYeTOBEYECKUX IEHHOCTEH, B TOM YHCIIE C y4YETOM TapMOHH3AIHH

MEXHAIMOHAIBHBIX W  MEXKPEIUTHO3HBIX  OTHOIICHWUW, IPUMCHSTH
CTaHJapThl aHTUKOPPYIIIMOHHOTO TIOBEICHHUS.
OK 09. [TIlonp3oBarbcsi mpodeccHOHANBHON — JOKYMEHTalue Ha

roCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKAX.
[IK 1.5. BpmmonHats pa®oThl MO JKCIUTyaTallMM TEPBUYHBIX CPENICTB
MOXKAPOTYIIEHUS U YCTAHOBOK MOKAPOTYIIICHHUS.

[1K 2.1. Ananu3upoBaTh MOXKapHYIO ONACHOCTh OOBEKTOB.

[IK 2.2. Opranu3oBbIBaTh NPOTUBOIIOKAPHBINA PEKUM Ha OOBEKTE 3aLLUTHI.
[1IK 2.4. OcymiecTBasTh KOHTPOJIb 32 COOJIOACHHEM MPOTHUBOIOKAPHOTO
pexuMa Ha 00BEKTE 3aIUTHI.

[IK 2.6. OcymecTBiasiTh KOHTPOJb 3a COCTOSTHUEM IPOTHUBOIIOXKAPHOTO
BOJIOCHA0KEHUS B pallOHE BBI€3/1a MOIpa3/IeICHUsI.

YMeTh:

ITonp30BaThCsl MEPBUYHBIMU CPEACTBAMHU MOKAPOTYLIEHUs, YCTaHOBKAMHU
MOXKAPOTYIICHHS, CPEACTBAMH MOKAPHOW aBTOMATHUKH, TMOXKapHOU
CUTHAJIM3aLINH;

[IpuMeHSITh 3aKOHOJATENILCTBO, PETYIHPYIOIIee OTHOIICHHS B OOJACTH
OoppOBI ¢ TMOXapaMu, CTaHAAPTB, HOPMBI U TpaBUia MOKAPHOU
0€30I1aCHOCTH;

OnpenensaTh K1accu(GUKAIMIO TOXKAPOB U OMacHbIe (PaKTOPHI TOKAPOB;
OOy4atb OOpPOBOJBHBIX TMOXKAPHBIX OOIIECTB M HEIITATHBIX aBapUNHO-
criacatenbHBIX (POPMUPOBAHUN TO MOKAPHO-TEXHHUECKOMY MUHUMYMY;
OPUMEHATh TpeOOBaHHS 1O TMPOBEPKE CHUCTEM MPOTHUBOIMOKAPHOIO
BOJIOCHA0KCHMS;

[IpoBoUTH pacueThl HEOOXOAUMBIX PACX0JIOB HA HAPY)KHOE U BHYTPECHHEE
MPOTUBOMOXKAPHOE BOJIOCHAOKECHHE;

Pa3pabaTbiBaTh MHCTPYKIIMU U PETJIaMEHTHI C YY€TOM MECTHBIX YCJIOBHIA
(TTOpsiIOK TIPOBEJCHHUS BPEMEHHBIX OTHEBBIX M JPYTUX TMOXKAPOOMACHBIX
paboT; TOPSIOK OCMOTPAa M 3aKPBITUS IOMEIICHUH TOCIe OKOHYAHUS
paboThI; MOPSAOK  aBapUlHOW  OCTAHOBKHM  TEXHOJIOTUYECKOTO
000pyTI0BaHUS )

OdopMnsaTe HEOOXOAUMBIE AOKYMEHTBI MAJSl TOJYYCHHs 3aKIIOYEHHUS O
COOTBETCTBUHU 0OBEKTOB IMPaBHIIaM MOKAPHOU 0€30MaCHOCTH

Pa3pabatbiBaTh MEpOIPHUSITHS, HaIlPaBJICHHBIC Ha YCUJICHHE

Texymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaNBHBI);

- TECTUPOBAHHUE;

- BBITNIOJTHEHUE
MCbMEHHON paboThI;

- BBITMIOJTHEHUE
IPaKTUYECKON paboThI
(unuBUYyanbHAs popMa
paboThI).

OI_IeHKa PE3yIbTATOB
BBITIOJTHCHU A
CaMOCTOSITEILHOMN pa6OTBI

[IpomexxyrouHnas
aTTecTanus B dopme
mudepeHIMPOBaHHOTO
3adera. Meron nposeneHus
POMEKYTOUHOMN
aTTeCTalliU:  BBIIOJHEHUE
KOMIUIEKCHOTO 3aJaHHs
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MIPOTHUBOIIOXKAPHOU 3aIMUTHI U IPEYIPEKICHUE MTOKAPOB

[IpoBOIUTH MOXKAPHO-TEXHUYECKOE 00CIeT0BaHIE O0BEKTOB;
Pa3pabarbiBaTh peryiaMeHThbl PeryJsipHO MPOBEPKH COCTOSIHUS MOXKAPHOM
0€30MMaCHOCTH OpPraHU3alUU, UCIIPABHOCTH TEXHUYECKUX CPENICTB TYILIECHUS
Mo’kapa, CUCTEM BOJIOCHAOXEHHS, OIMOBEIICHUS, CBA3M U JPYTUX CHUCTEM
IIPOTUBOIIOKAPHOU 3aIUTHI;

Onpenensatb Hanbosnee >PQPEKTUBHbIE THIBI ABTOMAaTHYECKHX YCTaHOBOK
MOXKapOTYILICHUS, BU/bl OTHETYIIAIIETO BEIIECTBA U CIIOCOOBI €ro MoIa4u B
oyar ImoXkapa B 3aBUCHUMOCTH OT BHJA TOpIOYEro Marepuana,
UCIIOJIb3YEMOT0 B TEXHOJIOIMUYECKOM IIPOLIECCE, 00BEMHO- IIIIAHUPOBOYHBIX
pELICHUI 3/1aHUs, COOPYKEHHS, CTPOCHHUSI M NApaAMETPOB OKPYKAroUIEH
Cpelibl;

KontponupoBarb ~ paboTOCIIOCOOHOCTH ~ CHUCTEM  aBTOMATHYECKOIO
[OKapOTYyILIEHUS B COOTBETCTBUU C TpeOOBaHUSAMU HMHCTPYKLHUI IO
3KCIUTyaTaluu;

OcymiecTBIATh TEXHUYECKOE OOCITyXHBaHUE (MapKUPOBKA, BHEIIHHUMA
OCMOTp, KOHTPOJIb 3apsi/ia, B3BEIINBAHUE) U yUET OTHETYIIUTENEH;
OnpenensiTb HOMEHKJIATypy, KOJMYECTBO U  MECTa pa3MEIleHUs
NEPBUYHBIX CPEJICTB MOXKAPOTYILIEHUS B 3aBUCUMOCTH OT BHJA T'OPIOYETrO
Marepuaia, O0BEMHO- TUIAHWPOBOYHBIX PEIICHUHA 3JaHHS, COOPYKCHHS
WM CTPOCHMS, MapaMEeTPOB OKPYKAKIIEW Cpelbl U MECT pa3MEIICHHs
00CTyKMBAIOLIET0 EPCOHANIA;

BoiGupate 1 00OCHOBBIBaTH ONTHMAJbHBIE TEXHUYECKHE PELICHHS I10
OTrpaHMYEHUIO PACIIPOCTPAHEHMSI I10Kapa 3a IPEIEIIbl 04ara;

BrinaBarh npennucanus pyKOBOAUTEISAM MOAPA3ACICHUN 110 YCTPAHEHUIO
BBISIBJICHHBIX HapYIIECHUH IPOTHBONOKAPHBIX HOPM U IIPABUIL;
CocrasneHus I1aHa 9BaKyalliy MIEPCOHANIA U3 3JaHUI U COOPYKECHMUI;
Pacuera nyreii 3Bakyanuu;

[TpoBoauTh pacueT HEOOXOJUMBIX pPACXOJOB BOJABI Ha HapyKHOE
MOKapOTYILIEHUE;

ITpoBOAMTH pacueT pacxo0B BOJbI HA HAPY)KHOE MOKAPOTYLICHHE.

3HATh:

[TpaBuna npuMeHeHMs, (YHKIHMOHAJIbHOE HAa3HAYEHHE M TEXHHUYECKHE
XapaKTepUCTUKU TEPBUYHBIX CPEJICTB MOXKApPOTYLIEHUS, YCTAaHOBOK
NOKapOTyIIEHUsI,  CPEACTB  IOXKAPHOM  aBTOMAaTHKH,  I10XKapHOU
CUTHAJIU3AaLIUN;

OCHOBBI HOPMAaTHBHOI'O IIPaBOBOTO PETYJIHMPOBAHMS U OCYLIECTBJICHHUS
TOCYJapCTBEHHBIX MEp B 00JIaCTH MOKApPHON OE30MaCHOCTH;

HopmaruBHble TpeGoBaHUS MO 00ECIEYEeHHOCTH 3JaHUN U COOPYKEHHM
CPEICTBAaMU 3aIIUTHI U cUCTEMaMH 0€30MacHOCTH;

Meronuka aHanm3a  B3pBIBOIIOKAPHOW M TIOKApHOM  OMAcHOCTH
TEXHOJOTHYECKUX MPOLECCOB, MOMEIICHUH, 31aHUH;

Oco0eHHOCTH TOXKapHOM OMACHOCTH, MOXKAPOOMACHBIE U JIPYTHe OIacHbIe
CBOICTBa BEIIECTB, MATEPUAIOB, KOHCTPYKIINI 1 000pyA0BaHNUS;
Knaccudukanus B3pbIBONOKapHOH OMAaCHOCTH BEIIECTB U MaTEpHAJIOB;
OcCHOBBI HOPMAaTHBHOI'O IPAaBOBOTO PETYIMPOBAHUS U OCYIIECTBICHUS
rOCyJapCTBEHHBIX MEP B 00JIACTH MOXKapHOI 0€301MacHOCTH;
XapakTepUCTUKH TOTEHIUAIbHO-OMACHBIX MPOMBIIUIEHHBIX OOBEKTOB U
OCHOBHBIE BUJIbI U CUCTEMBI KOHTPOJISI UX COCTOSIHUEM;

OcHoBbI 00ecrnieueHns 6€30MacCHOCTH TEXHOJIOTHYECKUX IIPOIECCOB;
Crioco0bl1, BUIBI 9BaKyaIliH MEPCOHAalIa MPOMBIIUICHHBIX 00BEKTOB;
Opranm3anus 1 GyHKIHOHUpOBaHUE ENWHON rocynapCTBEHHON CHCTEMBI
IpeNyNpEeXACHUS U JIMKBUAALNN YPE3BbIYANHBIX CUTYALIN;
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Knaccugukarus B3pbIBONIOKapHOH ONACHOCTH BEILECTB U MaTEpHAJIOB;
Kareropun mnomemeHnii 1no B3pbIBO-NIOKAPHOM ONACHOCTH M I0Kapo-
OIIACHBIC 30HBI;

OcCHOBBI HOPMAaTHBHOI'O IMPAaBOBOTO PETYJIHUPOBAHMUSI U OCYLIECTBIICHUS
roCyJapCTBEHHbBIX MEp B 00JIaCTH MOXKapHOH 0€3011acHOCTH;
OraecroilkocTb CTPOUTENBHBIX KOHCTPYKLIU;

CreneHb OTHECTOMKOCTH 3aHMIA;

Kiaccel hyHKIIMOHAIBHOM MOXapHOI OMAaCHOCTH;

Knaccugukaiuto noxapoB 1 onacHble (pakTopbl 10KapoOB;

OcCHOBBI HOPMAaTHBHOI'O MPAaBOBOIO PETYJIHUPOBAHMUSI U OCYLIECTBIICHUS
roCyJapCTBEHHBIX MEp B 00JIaCTH MOXKapHOH 0€3011acHOCTH;

[Mopsimok mpoBEpKH CUCTEM MPOTHUBOIOKAPHOT'O BOJOCHAOKEHHUS;

Hopmbel u  TpeGoBaHus  0OOIIEOTpaciEeBBIX, OTPACIEBBIX  IPAaBUI,
periaMeHToB, TpeOOBaHUS JIOKATBHBIX HOPMATHBHBIX JOKYMEHTOB IIO
HOXKapHOW 6e3011aCHOCTH

[IporuBonoxapHble TpeOOBaHUS CTPOUTENBHBIX HOpPM, IMpaBWl U
CTaH/apTOB

[ToxxapHast or1acHOCTb KOHTPOJIUPYEMbBIX 0OBEKTOB

TexHONOrnyU, OCHOBHBIE IIPOM3BOJCTBEHHBIE IIPOLIECCH OpPraHMU3AlM,
0COOEHHOCTH  JKCIUTyaTallull  OOOpYyIOBaHUS,  NPUMEHSIEMOTO B
OpraHM3aluy, NPOAYKIMHM OpraHM3alUd, MaTepUaIbHO-TEXHUUECKUX
pPECYPCOB, HCIONB3YEeMBIX MpPHU TPOU3BOJACTBE MPOIYKIHHU, CHEIH(pHuKa
OTJENIBHBIX BUJIOB paboT

CpencTBa 10KapoTyILIEHUs, UCIIOJIb3YEMbIE HA O0BEKTE

CxeMbl JeICTBUII TEpCOHANa OpraHu3aluy Ipy IoKapax

[TprumHBI TOXAPOB U B3PHIBOB U UX OCHOBHBIE MOpaKaoIe (HakTophI
OpraHu3alOHHbIE OCHOBBI OO€cledyeHus MOoKapHOW Oe30macHOCTH B
OpraHu3aIuy;

TexHonornueckne npoueccs NpPOM3BOACTBA, UX M0KAPHAs ONACHOCTb;
KoHcTpykTHBHBIE OCOOEHHOCTH, TEXHUUECKHE XapaKTEPUCTUKH U MpaBUia
9KCILTyaTaliy CPEACTB POTUBO- NOKAPHOM 3aIUTHI;

[Topsimox paccMOTpeHHUs M COTJIacOBaHUs MPOEKTHOM TOKyMEHTalluu Ha
CTPOUTENIBCTBO M PEKOHCTPYKLUIO 3JaHUN M COOpPYKEHUH B 4YacTu
Mo>KapHOM 0€30MacHOCTH;

Meronuka pacueta KOJMYECTBA, THUIA W pPAaHra OrHETYIIMTENEH,
HEOOXOJUMBIX JUISl 3alllUThl KOHKPETHOro OOBEKTa, YCTaHaBJIMBAEMBIX
UCXO/ U3 BEIMYUHBI TOXApHOW HArpy3kH, (U3MKO-XHUMUYECKUX H
MOKapOOMacHBIX  CBOWCTB  OOpallalolIUuXCsl TOPIOYMX  MaTepuasoB
(KaTeropuy 3alUIIAEMOr0 TOMEIIEHHUs), XapakTepa BO3MOXHOIO UX
B3aMMOJCMCTBUSI C  OTHETyIIAIIMMHU  BEUIECTBAMHM U pa3MepoB
3aIUIAEMOT0 00BEKTA;

TpebGoBaHMsI HOPMATUBHBIX IOKYMEHTOB, ONPEACIIAIONINX HOMEHKIATYpy U
TaKTUKO-TEXHUYECKUE XaPAKTEPUCTUKN OTHETYIIUTEINIEH;

TpebGoBanusi cTaHAapTOB, MPaBUJI, HWHCTPYKLUHUNA B OOJACTH MOXKAPHOU
0e30IMacHOCTH;

TpebGoBaHusT OTpacieBBIX U JIOKAIbHBIX HOPMATUBHBIX JOKYMEHTOB IIO
NOXKapHOW OE30MaCHOCTH € YUeTOM CHEelM(UKH OpraHN3aLuy;
TexHonornyeckre nporecch NPOM3BOACTBA U €ro MOoXKapHas OMacHOCTb;
KoHcTpykTHBHBIE 0COOEHHOCTH, TEXHUYECKHE XapaKTePUCTHKU
9KCILTyaTalluu CPECTB MPOTUBOIIOKAPHOM 3aIlIUThl 00BEKTA;
3akoHoxarenscTBO Poccuiickoit ®Penepanuu U Apyrue HOpPMaTHBHbBIE
MPaBOBBIC AKTHI B 00JIACTH MOKapHOM 0€30MMacHOCTH;

JIOKYMEHTBI 110 MO’KapHOM 6€301MacCHOCTH B CTPOUTEIIHCTBE.
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4.2. ®oHJ OULEHOYHBIX CPEICTB /Jsi NMPOBeJeHUs] MPOMEKYTOYHON AaTTecTAlUH
o0y4arouuxcs Mo AMCUUIIHHE

IHoka3zaTean U KpUTEPUHU OLIEHMBAHNUS KOMIIETEHIIH

[Toka3zarenmn W KpUTEpUH OLICHUBAHUSA KOMIICTEHIHUM, ONMHCAHHUE IIKAJT OLCHUBAHUS

coJiepKaTcs B IPHIIOKEHUH 1.
KoHTpoJibHBIE U TeCTOBbIE 3a1aHMS
KonTposbHbIe 3agaHus cOAepKaTCs B IPUITOKEHHUH 1.
MeTtoanyeckue MaTepUuaIbl

MeToandeckue MaTepralibl, ONPEACIISIONINE MPOLIEAYPHl OLICHUBAHUS 3HAHUM, YMEHUH,

XapaKTepU3YIOIIUX (OpMUPOBAaHUE KOMIICTCHIIUM, COAEPKATCS B MPUIIOKEHUH 1.
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Ipuiaoxenue 1

KoHTpPo/IbHO-01IeHOYHBIE CPeICTBA
JJ1s1 IPOBeeHHs] POMEKYTOUHOM ATTeCTAMH MO TUCUUILIMHE
OI1.06 3nanusi U COOpPY:KEeHUS

1.1. dopma NpoMeKyTOUHOI aTTecTanum: 1uddhepeHInpOBaHHbBIN 3a4eT (4 cemecTp).

1.2. Cucrema onleHUBaHUsI Pe3yJIbTATOB BHINOJIHEHNS 3a1aHUI

OueHuBaHuE  pe3ylbTAaTOB  BBHIMOJHEHHUS  33JlaHUM  MPOMEXKYTOUHOM  aTTeCTaluH
OCYIIECTBIISIETCS] HA OCHOBE CJICIYIOIIUX MTPUHIUIIOB:

JIOCTOBEPHOCTH OIICHKM — OLIGHUBAETCAd YPOBEHb CQOOPMUPOBAHHOCTH 3HAHUN, YMEHUIA,
MPAKTUYECKOTO OIMBITa, OOMHUX M NPOodeCcCHOHAIBHBIX KOMIIETCHIIMM, MPOJEMOHCTPUPOBAHHBIX
00yJaromMMHCS B XO/I€ BBHITIOJTHEHUS 3a/1aHMUS;

aJICKBaTHOCTH OIICHKM — OIICHKA BBIMOJHEHMS 33/IaHUi JOJDKHA MPOBOJIUTHCS B OTHOIICHHUH
TeX KOMIIETCHIIUN, KOTOphle HEOOXOAUMBI AJ1s1 3 (HEKTUBHOTO BBHITIOTHEHHUS 3aJaHMS;

HAJICKHOCTH OIICHKM — CHCTEMa OIICHWBAHUS BBINOJHEHUs 3aJaHUN JOJDKHA o00JagaTh
BBICOKOW CTETICHBIO YCTOHYMBOCTH TIPU HEOTHOKPATHBIX OIICHKAaX YPOBHS C(HOPMHUPOBAHHOCTH
3HaHWUW, YMEHHM, TMPAKTUYECKOTO OMbITa, OOMMX U MNPOPECCHOHATBHBIX KOMIETEHIUI
00yJarouxcs;

KOMILUIEKCHOCTH OIIEHKHM — CHCTEMa OLICHMBAHUS BBITIOJIHEHUS 3aJaHUN JOJKHA TMO3BOJISITH
UHTETPATUBHO OIEHUBATH 001IMe U PO eCCHOHAIBHBIE KOMIIETSHIINH 00y4YaronnXcs;

OOBEKTUBHOCTU OIEHKH — OIICHKA BBITIOJIHEHMS 3aJlaHUi JIOJDKHA OBITh HE3aBHUCHUMOW OT
ocoOeHHOCTEH  Mpo(ecCHOHANbHOW  OpPUEHTAllMd WM  MPEINOYTeHUH  MpernojaBaTeseH,
OCYIIECTBIISTFOITUX KOHTPOJb WU aTTECTAIUIO.

[Ipu BBIMOTHEHUH TIPOTIETYP OIICHKH 33aJJaHUI UCTIONB3YIOTCS CIEAYIONINE OCHOBHBIE METO/IBI:

METO/]I pacueTa MEPBUYHBIX 0aJIOB;

METOJ pacueTa CBOJHBIX 0aJlIOB;

Pe3ynbpTaThl BBITIONIHEHUS 3a/IaHUN  OIEHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMH OIICHKHU.

Ucnonw3yercs crobanbHas IIKaa sl OLICHUBAHUS PE3yJIbTaTOB 00YUYEHUS:

[TepeBoa cToOanbHOM MIKAIBI yYeTa PE3YIHTATOB B MATH OATBHYIO OIEHOYHYIO IIKATY:

KoauuecTBoO 0a/110B,
HAOpaHHBIX 32 BHINMOJHEHHE
Ounenka
TEOPETUYECKOT0 U MPAKTHYECKOT0
3aJaHus
Or1eHKa 5 «OTIMYHOY 91-100
OrneHka 4 «Xopouio» 79-90
OrieHka 3 «yIOBJIETBOPUTEIHLHOY 60-78
OueHka 2 «HEeYJOBJIECTBOPUTEIHHO <59

1.3. KOHTPOJIbHO-0LIEHOYHBbIE CPeICTBA
1.3.1 3apanue:

1. TectupoBaHnue.

2. IlpakTuyeckoe 3aj1aHue.

IIpumepHnoe 3aganne «TectupoBanue»
B 3aganuu 1,17 u 20 HeoOXoquMo HanucaTh NpaBUIbHBIN OTBET. OTBET HEOOXOAUMO 3aIUCaTh B
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YCTAHOBJICHHOM JIsI OTBCTA I10JIC. OTBEeTOM MOXKET OBITH uH(bpa, OTACIBHOC CJIIOBO, CJIOBOCOYCTAHUC.

B 3amanun 2-16, 18-19, 21-30 BeiOepu mpaBHIBHBINA OTBET U MOAYEPKHU ero. [IpaBuipHBIN OTBET
MOYKET OBITh TOJIBKO OJIHH.

Ne |Bompoc BapuaHTsl OTBETOB
1 |ToHkomucnepcHbIi  aMOp(MHBIA  YIJICPOAHBIH  OCTAaTOK,
00pa3yOIIMNCS IPU HEMIOJHOM CTOPaHUU
2 |Bosropanue B pe3yJsbrare CaMOMHULIUUPYEMBIX 1Bosropanue
9K30TEPMHUUECKUX IPOLIECCOB 1. CamoBosropanue
2. Bocnnamenenue
3 |CnocoOGHOCTh KOHCTPYKLIMH COXpaHATh Hecylmue u (Win) 1OrHecTONKOCTh KOHCTPYKIIMH
orpaxaaromirie GyHKIUN B yCIOBUAX MMOXKapa 2IIpenen oruHecToMKOCTH
KOHCTPYKLIUHU
4 | YcTpoiicTBO, aBTOMAaTHYECKH IEPEKPBIBAIONIEEe IMPH MOXKape 1IIpoTuBOMNOXApHBINA 3aHaBEC
NpoEM B  OrPAXKJAKOWIEH  KOHCTPYKUMH, KaHal WA 2[TpoTuBoOMNOXKAPHBINA KIIAMlaH
TpyOOIPOBOJ U MPENATCTBYIOLIEE PACHPOCTPAHEHUIO OTHS U 3/IpIMo3amuTHAas 1BEPh
JbIMa B TEUEHHE HOPMUPYEMOI'O BPEMEHU
5 |Paccrosinue, mnpoiineHHoe (QPOHTOM IUIAMEHH B EAMHUILY 1CkopocTh  pacmpocTpaHeHUs
BpEMEHU IUTAMEHU
2CKOpOCTb BBITOpaHUsl
6 |Ompenenurte, Kakoe W3 3IaHUA OTHOCHUTCS K TpYIIIe 1. TItuuedepma
IPaXIaHCKUX 2. Kunoreatp
3. Moct
7 |Ha3zoBute mapamerp, XapaKTEpU3YIOUIMH CPOK  CIIy>KObI 1. IIpouHoCTb
OCHOBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB 2. JlonroBe4HOCTH
3. OrHecToMKoCTb
8 |HazoBute 3manust, OTHOCSAIIMECS K TPYIIE MHOTO3TAXKHBIX 1. 2-5staxeit
2. 14 u BbI11IC
3. or 5 nmo 8 sraxeit
9 |K kaxoii rpynne 1no (pyHKIIMOHAIbHBIM [TPU3HAKAM 1. rpynmna 1
MIPOMBIILIIEHHBIX COOPYKEHHU OTHOCSITCS. 2. rpynma 2
KOMMYHHKAIIHOHHEIE U TPAHCTIOPTHBIE COOPYKEHH: TOHHENH, |3- TpyIa 3
KaHaJIbl U KOJUIEKTOPBI; 4. rpynmna 4
10 1. Ixnacc
K kakomy Kiaccy IO CTeNeHH OrHeCTOMKOCTH OTHOCATCS 2. Il xnace
3/1aHUs C IEPEBSIHHBIMU OIUTYKAaTypEHHBIMU KOHCTPYKLUSAMU 3. Il xmacc
4. 1V kiacc
11 |Hazosure JJIEMEHT 3J1aHN, OTHOCSIIINECS K|1.0KHO
KOHCTPYKTHBHBIM 2.CTylEHb
3.ceknus
12 |HasoBute TpeGoBanus, 00eCIEUNBAIONINE 3AIMUTY MOMENIeH I | 1. TEXHUIeCKHE
OT BO3/CHCTBHI BHEIIHEW Cpebl, a TaKKe JOCTATOYHYIO|2.MPOTUBOIOKAPHBIE
[POYHOCTH, YCTONYMBOCTH, JOJTOBEYHOCTH M OIHECTOMKOCTH|3.QyHKIMOHAIbHBIE
OCHOBHBIX KOHCTPYKIIMH 34aHMSI,
13 |* J_ l l l . Kakas 1.Tanepeiinas
_I___t N KOMIIO3UIMOHHASA 2.3anpHas
—_—— cucrema nzobpaxena Ha|3.CeKioHHas
pPUCYHKE
14 1.TexHMYECKUit

Ha3zoBute 3Ta’ C NMOMEIHICHUSMH, PACIOJIO0KCHHBIMUA BHYTPH
Jyepaka.

2.MaHCapIHbIN
3. HaA3EMHBIH
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15

HazoBuTe 3Tak, ypoBeHb IMOja KOTOPOTO 3ariyOJieH (HIKE
TpyHTa) MEHEE YeM Ha IOJIOBUHY BBICOTHI IOMEIICHHS,

1.moa3emMHEBIN
2 .TEXHUYECKUH
3.1IOKOJIBbHBIN

16 |HazoBwute 31eMeHT, KOTOPBIN MOAIEPKUBACT KIaAKy cTeH Haa|l.0O0Bs30uHbIe OaIKH
poeMaMu 2 Tleperopoaku
3.CBs13u
17 |Ha3oBute paccTosHUE B IJIaHE MEXKY KOOPIUHAIIMOHHBIMU
OCSIMH 3/IaHUS B HAIIPABIICHUH, COOTBETCTBYIOIIIEM
PacroJI0KEHUI0 OCHOBHOM HecyIllel KOHCTPYKIIUU MePEKPITUS
VI TIOKPBITHS,
18 |HazoBute ycTpoHcTBO, ciayxKallee 1 BepxHero ocBemmenus | 1.0kHo
YIAIECHHBIX OT OKOH YYaCTKOB LIEXOB, IIOMEILICHUHN. 2.®DoHapp
3.CtponuiibHasi KOHCTPYKIUS
19 |HazoBwute cMbICTIOBOE 1 . OTKpBIBaTh JBMKCHHUEM Ha ceOs
3HaYEHHUE 3HAKa 2. 11 OTKpBIBaHUS CABUHYTH
3. I noctyna BCKPhITh 37€Ch
20 |Ha3oBwute 1BET 3HAKOB
MO’KapHOU OE30IMACHOCTH
21 |Ha30BUTE CMBICIIOBOE 1.3ByKOBOIi OITOBENIATEIb TOXKAPHOU
TPEBOTH
2.KHormKa BKIIOYCHHS YCTAHOBOK
SHAUCHIC SHAKA @ MO’KapHOW aBTOMAaTUKHU
3.Mecto pa3MeleHns HECKOJIbKUX
CPEACTB MPOTHUBOMNOKAPHOW 3aIUThI
22 |Ha3oBUTE CMBICIIOBOE 1 . Beixon 31ech
3Ha4YCHUE 3HAKa I_ 2. 1715t OTKpBIBaHUS CABUHYTH
3. Jlnsg noctyma BCKPHITh 371€Ch
23 |Ha3oBuTE CMBICIIOBOE 1. Hampasnenue k
3Ha4YeHUE 3HAKa ﬁ l l 9BaKyaIl[MOHHOMY BBIXOJY
2. VYkazarenb IBepH
9BaKyaI[MOHHOTO BBIX0/1a
3. Bexox 3nech
(mpaBOCTOPOHHUI)
24 |Ha3oBUTE OTaX TpPU OTMETKE II0JIa TIOMEUICHUH HUXKE 1IToaBaneHEIH
IUTAHUPOBOYHOM OTMETKH 3€MJIM Ha BBICOTY He Oonee 2TexHu4IeCcKuit
MIOJIOBHHEI BEICOTHI ITIOMEIICHUH. 31{oKOIBHBIN
25 |HazoBute Bpixonpl M3 moMelieHWE W dTaxkei, koropeie He|l.C mepBOro sTaxa Hapyxy
CUHUTAIOTCS HBAKYAIIHOHHBIMH 2.V13 moaBanbpHOTO ATaKka HAPYKY
3.Yepe3 muQTOBBIE XOIIIBI
26 |HazoBuTe Kiacc ToOXKapa TOPIOYMX BEUIECTB M MaTepUajoB 1. kmacc A
AJIEKTPOYCTAHOBOK, HAXOSIIIIUXCS TIO]] HAITPSKEHHEM; 2. xmacc E
3. xmacc [l
27 |Ha3zoBuTe 3maHHsI TPOU3BOJCTBEHHOTO WM  CKiajackoro|l.d5
Ha3HAYEHUS 2.1
3.93
28 |HazoBuTe mNpOTHUBOMOXKAPHBIE NPErpajbl, OrpaHUYMBAIOIINE 1. o0rmue
JMHEWHOE PAaCIPOCTPaHEHHUE TTOXKapa 2. MECTHBIC
3. orpaxaaroniue
29 |Ha3oBuTe KOHCTPYKTHBHOE HJIH OOBEMHO- ILJIAHHPOBOYHOE|l.MPOTHBOMOXKApHAsS CTEHA

peleHue, MPensITCTBYIOIIee PACIPOCTPAHEHUIO TTOXKapa

2. IpOTUBOMOXKApHAas Mperpaaa
3. IpOTUBONOKAPHBIA OTCEK
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g
Wepura recmivsHad Kaemgu

d
Uupura

Mapua

BapuanTsl 3a1anus

Pacuer JieCTHHYHOTO Mapma MHOIo3Ta>KHOoro aomMa.

3anauue. Boitnoninums pacuem
JIECMHUYHO20 MAPUIA C 3A0AHHBIMU
napamempamu 6 cieoyrouienl
nocneoosamebHoOCmu:

a) OmpezensieM YUCIO TMOJACTYNEHKOB
B JIByX Mapiax 1o gopmyie n=H/h

0) YTounsiem Boicoty crynenu: h=H/n
B) OmnpenensieM pa3mep IpOCTYIH a 0
rpaduKy

r) OmpenensieM ATUHY (3aJI05KEHUE)
Mapiia B riane mo gopmyie l=a( g -

1)

n) OnpenensieM IHUPUHY JIECTHUYHOMN
kietku B=2d+e

e) OnpenenseM MUHUMAQJIbHYIO JUIMHY
JgecTHUYHOro Mapina L=2t+l

3aoannvie napamempol:

BbIcOTa dTaxka H=2900MM

mpuHa Mapira d= 1100Mm
HPOTHBOIOKAPHOE PACCTOSHHE
e=90MM

YCJIOBHAs BBICOTA CTYIICHH

h =150mm

mMpUHa romanky t=d.

Bviuepmums  uzobparxcenue  no
pacuemnvim napamempam. Dopmam
A4.

d, MM

h, Mmm

1200

100

150

1100

90

150

WIN | =

1200

110

150
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IIpakTuyeckas 3aga4ya Ne2. OnpenesieHue MJIOMAAH MpoeMa
ABIMOY/AAJIEHUS U3 OJJHOITAKHOTO J1€PEBIHHOIO 3AAHUS

3ananue. Paccuumamo nnowiads npoema 0bimMoyoanieHus nPAMOYy20abHou Gopmol U3 00HOIMANHCHO20
30anus evicomoui 6 mempoes

Hcxoouvie oannvle

TpeOyemast BbICOTa HE3aILIMJIICHHOM 30HBI Z OT I0J1a MOMEIEeHUs — 2,5 M

ioniap oyara rnoxapa F; - 8 M, romase nosa nomenieHus Foy, - 1000 M

MEPUMETP OrPaXAAIOIIUX KOHCTPYKIMH Lo, =110M

TeMIeparypa BHyTpeHHero Bo3ayxa t, =18, remneparypa Hapy>kHOTrO Bo3ayxa t,; =18

Hopaook pacuema

KOHBEKTHBHYIO COCTABIISIOINIYIO MOIITHOCTH OYara rnoxkapa omnpeensieM 1o Gopmyme

Q=(1-9) NQpWyx Fr,

MaccoBslil pacxo/1 MPOAYKTOB TOPEHUS, MOCTYNAKIIUX ¢ KOHBEKTUBHOW KOJIOHKOM B MOJITOTOJIOYHBIN CJIOM,
OTIPEACIISAIOT MO hopmyie
3
— 5
G =0,032x QS X Z
TemmnepaTypy NpoayKTOB FTOpEHUsT OMpPeneystoT no hopmye

— Qk
bur = CpX G+ (Fron+ Lok X (H—2)) t iy

[InoTHOCTH HApY’)KHOTO BO3/AyXa Py U MIPOLYKTOB TOPEHUS Py

353 _ 353

PH = 273
Pacnionaraemslii nepenan gaBieHust APp,c, onpenesstor no popmyse

APpacn = 9,8(Py — Pur)(H—2)

Tpebyemyto momaas mpoema asiMoyaaieHus Fy onpenenstor mo gpopmymne

G
F = - 1
“(zxpanAppacn)z
Ta6u1a MOCTOSTHHBIX BeJIMYUH
Qp Yy @ n Cp a 7
13850 k/Ix/kr | 0,015 xr/(M°-c) 0,4 0,85-0,95 | 1,09 x/Ix/xr K 0,012 m —0,64

0-0,8

IpakTuyeckas 3agaya Ne3. OrHecTOHKOCTD 7Kej1€300€TOHHBIX KOHCTPYKIMIA.

3ananme. Onpedenumo npedesi 02HECMOUKOCHU Jice1e300emOHHOT NAUMbL NEPEKPLIMUSL JHCUT020 30AHUA.
Jano: XKene3o6eToHHAas MHOTOITYCTOTHASI IJTUTA MEPEKPHITHS, pa3MepaMu: mpoiet I= 6 m; mupuna b=1,2m ;
tomuuHa h=0,16 m  (cm. puc.l). Pactsnyras apmarypa xi. A-11I (A-400B), mecTs crepxueit nuamerpom ds=12
MM. beToH TsokEnbid, Kitacca B15, Tommuaa 3ammTHOTO cimost 6eToHa 10 Hu3a apMaTypsl 0=0,02 M.
XenezoberoHHas mKTa onepra 1o KOHTYpY.

Puc. 1. [Tonepeunoe ceyeHne 3aJaHHONH MHOTOITYCTOTHOM JKeJIe300€ TOHHOH TUTUTHI
NEPEKPBITHS U IPUHATAs CX€Ma BO3ACHCTBHS MT0’Kapa Ha IUIUTY
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b=1.2 m

d_ =008 m
I 1 :

T'()

=0, 16w

=002 m

=
JE—
-

Hl] eleIbl OTHECTOMKOCTH l'Bl]'aﬂ:[Hl] DIIEPTHIX ILITHT

Brnx GercEa B MeErMaTEHEIE Ilpegens crEecTOREOCTH, MHH.
XAPAETEPHCTHEH ILTHT TONOTEES 15 30 60 90 | 120( 150 | 180
ILTHTH { B
paccToAHHE TO
OCH apMaTVPE
A, MM
Tonmusa 30 30 20 100 [ 120 140 | 155
IIHTEH h3¢¢
OnepaEH:s mo
ABYM CTOpPOHAM a
Tagennf | BIH 00 EOETVPY 10 15 25 35 | 45 &0 70
opr I, /I, =13
OnepaEH:e mo
EOHTYPY a 10 10 10 15 20 30 40
I,/I, <15

MMpumeuanna:

1) MueAManeHAT TOTIMHEA OIHTE t oCeclednEBaeT 3HATSHHE MpeleNa OTHECTOHEOCTH IO

opEsHAEY 17 , 4 paccToAHHE A0 OCH ApMAaTypsl — 3HAYEHHE Opefela OTHeCTOHKOCTH IO

OpHIHAEY "B

2) Ilpegennl OTHECTOHEOCTH MHOTONYCTOTHEIX H peOpHCTHX ¢ pedpaMH BEEDX HaHeTeH H

HACTHIOE CIEIVET OPHEHMATE D0 Tabmmme 1, yMEO®AT HX Ha KoadduorerT 0.9.
OnpeﬂenﬂeM TCOMCTPUUICCKUC XaPAKTCPHUCTUKH 33I[aHHOI>i IIJIMTHI, H€06XOI[I/IMBIC AJIA OMIPCACIICHUA €€ IpCciia
OTHECTOMKOCTH:
JI71s1 OLIEHKH OTHECTOMKOCTH eJIe300€TOHHOM TUIUTHI IEPEKPHITUA 110 Tpu3HaKy «R» (moTepe Hecymen

CHOCOOHOCTH) TaKOW BETMUYMHOM SIBIISI€TCSI MapaMeTp PaBHBIM:

a=0+05-d -

JI1s1 OLEHKHM OTHECTOMKOCTH KeJ1e300€TOHHOM IUTUTHI IEPEKPBITUS 110 NpHU3HAKY «I» (moTepe Teronsonupyromen
CHOCOOHOCTH) TaKOM BETMUMHOM SIBIISICTCS TOJIIMHA IUTUTHI h (B ciydae, eciu IumiTa CIuiomiHas) u 3GpQexkTuBHas
ToJIIKHA WIHTHI hspp<h (B cimydae, ecim rumTa mycToTHas).

rod 2 Onpenensem npeaesiabl OTHECTOMKOCTH 3aJaHHON TUIUTHI 110
. A’:""" npu3HaKy «R» u npusnaky «I», COTJIacHO TaONHIle U TPUMEUYaHUH K

Mgy = 5 . 9TOI1 TabnuIE.

IIpakTnyeckas 3aqaua Ne4. OneHka OrHeCTOKOCTH METAJIMYECKUX KOHCTPYKIMIA.

dakTHu4ecKue Mpeieiabl OTHECTOMKOCTH 10 NOTepe NPOYHOCTH (R) pa3nuyHbIX HECYIIMX METAIIMYECKUX
KOHCTPYKIHI OLIEHUBAIOTCS B CIIPABOYHOM JIUTEpAType B 3aBUCUMOCTH OT IPUBEJCHHON TOJIIIMHBI METalIa
26



Harpy3ka ofc

IMOMNEPCHYHOI0 CCUCHUA KOHCTPYKIIUU (tred,), KOTOpas onpeacisi€Tcs 1mo (bopMyﬂe:
A
t = —
red U

rae A — niomaipb nonepevyHoro ce4e s MeTaIIMYECKOli KOHCTPYKIIUH, CMZ;
U — oborpeBaemas 4acTh NepUMeTpa CEUYCHHSI KOHCTPYKIIUH, CM.

3ananue. Onpedenums npueeOeHHYI0 MOAUSUHY MEMana tred, 07151 ce4eHus
éuoa (cm. puc) Ipy yCIOBUH, YTO 0OOTPEB KOHCTPYKIIUU HICT C BHEITHEH
CTOPOHBI. Onpedenums npedes 02ZHeCMOUKOCIU HeCyuiell MemaniuiecKkoi
KOHCMPYKUYUU.

Hcxoonwie oannvie

Huamerp, Tommuna,
d,cm S, cm
9 1

HpaKTH‘leCKaH 3agada Neb. Pacuer oruecroiikocTn AECPEBIAHHOI0 3JIEMEHTA

3ananue. Paccuumamo ghakmuueckuii npeden 02HeCmOUKOCHU CHCAMO20 0EPEBAHHO20 IJ1IEMEHMA U3
YC06UA NPOYHOCHIU.
Jano: JlepeBsiHHAs CTOMKA U3 HEIbHOW IPEBECUHBI.

No | [llupuna, Tonmuna, cM Harpy3ka Ha Bup oruesamurst Copt

Bap | cM h anement, N,,, kH | Ta6.9.3.17. JPEBECHHBI
8

1 12 16 500 0€e3 OrHe3aIUThI 1

Pemenne:

1. OnpenensieM cKOpocTh 0OYTIIMBaHUS APEBECUHBI CTOWKH Npu ropeHnu. CoriacHo Tada. 9.3.16,
2. OnpenensieM pacueTHOE CONPOTUBIIEHUE APEBECUHBI CTOMKH ckaTuto. CoraacHo TadJa. 9.3.15,
3. 3agaemcst HECKOJIBKUMU MOCTIE0BAaTENbHBIMU MOMEHTAMU BPEMEHU FOPEHUS IPEBECUHBI CTOWKH MTPU
HoKape.
4. OnpenensieM 175 BBIOpaHHBIX MOMEHTOB BPEMEHU T U3MEHEHUS pa3MepoB ceueHus CToku b(t), h(t) B
pe3yibTare 00yIrJIMBaHMs U, COOTBETCTBEHHO, An(T) M HANPSIKEHUS CKATUS B CTOMKE
b(ty=b—-2-V-1,
ho)y=h—-2-V-7, o (1) n
A, (1) =b(7) - h(T) s A (1)

3aHeceM pe3yabTaThl paCUETOB B TAOJIUILY

Bpewms roperns | h(t), M b(t), M Anz), M2 Of (), MIla
Oanku, T, MUH

35 -

- » Ha ocHoBe nanHO# Ta0nHIIbl BEICTPOUM Ipaduk
// 5. ITo rpaduky onpenenum BpeMs pakTHUECKOTO Mpesena
25 —* OTHECTOMKOCTH.
20 P 6. OnpenenyM HCKOMOE 3HaUeHHE (PaKTUUIECKOTO Mpejiena
15 + - OTHECTOMKOCTH PacCMaTPUBAEMOM CTOWKH IO NMPU3HAKY
yTpaThl IPOYHOCTH C YUETOM 33JaHHOI'O BUJA
10 :
0 20 30 40
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IIpakTuyeckas 3agadya Ne6. Onpenenenne BpeMeHH IBAKyalluu NMPH MoxKape.

3ananme. Paccuumamo epemsa 36aKyayuu npu noxcape io0eil, Haxo0AUWUXCA 8 YKA3AHHOM NOMEU|eHUU.
Hcxoonvie oannvie

KonuuecTBo yenoBek B KaOMHETAX Mecto Havana
3BaKyallu

Ka6 | Kao Ka6 | Kab Ka6 | Ka6 | Kao | C
100 | 101 102 | 103 104 | 105 | 106 | mecTHHULBI
2 2 3 2 4 5 2 6 Kab 104

1. OnpeaeauM MJIOTHOCTH MOTOKA HA KAXKIOM y4acTKe mo ¢gopmyJie
NXxf
n=—"—
l,xXb,
f - CpeAHsIs IO b TOPU30HTAIBHON MPOeKIMH uenoBeka - 0,1M 2
b - mupuHa yuactka mytu, M. L,-1iMHA y4acTKa MyTH, M

, Tme N-KOJIMYeCTBO YEJIOBEK B IIOMCIICHUHI

2. Tlo Tabuuue 2 onpeae/iuM CKOPOCTh ABHKeHHs V) Ha ydacTKax.

MopHIoOHTaNEHEIA MyTe || EEepHOA NecTHHUa BHKWS NecTHHUAa BBEpX
[MNoTHOCTE Mposr
noTaka o, CKopocTe | MIHTEHCHEHDCTR|| HATEH || CropocTs || MHTEHCHEHO CTR|| CRopo cTe || IHTEHCHEHOCTE
MEME || MAMHH &, MAMHH ERBHRGTR w, m/MKH @, MAMHH ¥, MAMHH & MAMHH
&, MAHHH
0,01 100, 1 1 100 1 &0 0,6
0,05 100 5 5 100 5 &0 3
0,1 co a 8,7 a5 a,5 53 L
o,z 1] 1z 134 63 13,6 40 g
0,3 47 14,1 16,5 52 16,6 3z 9.6
0,4 40 16 15,4 40 16 26 10,4
0,5 33 16,5 19,6 31 15,6 22 11
n,7 23 1a,l 15,5 13 12,6 15 10,5
0,3 149 15,2 17,3 13 10,4 13 10,4
E'f"g M 15 13,5 8,5 5 7,2 11 9,9
onee
ln
3. Omnpenesinm BpeMsl IBH:KEHHSA tn 110 Ka’KA0MY y4acTKy 1o ¢popmy.ie 19—, rae
n

l, — JyMHa yyacTka nyTH, Y, — CKOPOCTb

4. 3anecem naHHbIE B TA0auny 1
Ne | Ilyte sBakyauuu | [Jnuna | [lupuna | CkopocTh [InotHocts | KonuuectBo | Bpems

nyTH yTH JBMDKEHUS | TIOTOKA YeJI0BEK B JIBUYKCHUS
0 y4acTKy MOMEIIEHUH | IO yYacTKy
l b (Tabnuia 2) D N t

5. Omnpenenum BpeMsi ABUKEHUS MO0 BCeMY NMYTH
tO == t1+ t2+...+ tn
UepTex ansa 3agaHun
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MnaH nepeoro ata)ka
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wwupuHa asepen-0,9m

TonwuHa creH-0,6m ‘ MECTO Hauana sBakyaLum
ToNnwmHa neperoponok-0,2m

wupuHa BxogHon asepu-1,2m

1.3.2. Kputepuu oneHku

Kpurtepun onenkn 3aganus «TectupoBanue»
MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 BHITIOJIHEHHE 3aJaHus «TecTupoBanue» — 30 0asioB.
Onenka 3a 3amaHue «TecTUpoBaHHE» ONpeNeNseTcsl MPOCTHIM CYMMHMPOBAHHEM OauIOB 3a IMpaBUIIbHBIE
OTBETHI Ha BOIIpockl. OMH BEpHBI OTBET paBeH 1 Gay.
OTBeT cuuTaeTcs NpaBUIbHBIM, €CIIHU:
- IpY OTBETE Ha BOIIPOC 3aKPHITON (POPMBI C BHIDOPOM OTBETA BbIOpaH MPaBUIILHBINA OTBET;
- IIpY OTBETE HA BONPOC OTKPBITOM (hOPMBI JJaH NPAaBUIIbHBIN OTBET;
- Npu OTBETE HA BOMNPOC HAa YCTAHOBJIEHME MPaBWJIBHOM IIOCIENIOBAaTENILHOCTH YCTaHOBJIEHA

IMpaBUJIbHAA MOCICAOBATCIILHOCTD.

Kpurepun oieHKM NpPakTHYECKOT0 3aJaHUs
MaxkcuMabHOE KOJIMYECTBO OAJIOB 3a BBINIONHEHKE 3amaHus «Pemenne 3amauny - 70 0a1IoB.

Ne Kputepun onenkn k 3axauyam Ne 1 bainel 3a KpuTEpUM OLIEHKU

1 | Odopmiienue ycjioBUsI 3a1aHUsl MakcumaJjibHbli 6amt — 10
- BEpHO 0(hOpMIIEHO YCIIOBHE 3aJlauHl, IPEICTABICHBI BCE 10
0003HaYeHHUSI
- ycnoBHe 3a7iaHus 0pOPMIIEHO C HE3HAUYUTEIbHBIMU 7
HETOYHOCTSIMH, ITPEJICTaBICHb 0003HAYECHHUS
- ycIoBHE 3a7aHusl 0pOPMIIEHO HEBEPHO 0

2 | Ucnoap3oBaHHe CHMBOJIHKH Makcumaabnblii 6271 —10
- BEpHO 0003HaYEeHbI CUMBOJIBI B YCIIOBUH 33/1a41 U B popMyIiax, 10
WCTIOJIb3YEMBIX B PEIICHUH 33]]a91
- BepHO 0003Hau€HBI CUMBOJIBI B YCIIOBHHU 33J1auu, JIOMyIeHa | 8
HETOYHOCTH B ()OPMYIIax, HCMOIB3YEMBIX B PEIICHUH 3a/1a4n
- JonyiieHa | HeTOYHOCTh PH 0003HAYEHUH CUMBOJIOB B 5)
YCIIOBMH 33J]auy, | HETOUHOCTh B (POpPMyJIax, UCIIOJIb3YEMBIX B
peLICHUH 3a]]auu
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- JomymieHo 2 U 6oJiee HETOYHOCTH MTPU 0003HAYEHUH CHMBOJIOB
B yCJIOBUU 337124, 2 1 O6osiee HETOUHOCTEH B hopMynax,
HCIIOJIb3YEMBIX B PEIICHUH 3a1a41

Co0Jro1eHne aJIrOpUT™Ma pelieHust

MakcumaiabHbiii 0asa — 10

- peIlieHHe 3a7a4i OCYIIECTBISCTCS 110 AJITOPUTMY: 3aIUCh
HEO0OXOIUMBIX (GOPMYIT; MATEMATUUECKUN pacueT 1mo GopMyIie,
BEPHO HAWJICHO 3HAYCHHE MPOCTYIH 10 rpaduKy

10

pelIeHne 3aJa4y OCYIIECTBISIETCS [0 AITOPUTMY: JOIYIIEHBI
HETOYHOCTH IPU 3aIIMCH HEOOXOIUMBIX (hopMyI;
MaTeMaTH4ecKuil pacdyer 1o GpopmMyJie; BEpHO HAlICHO 3HaYCHHUE
IPOCTYNH 1O rpaduKy

- QJITOPUTM PELICHUS 3aa4l OTCYTCTBYET, AOMYILIECHBI
HETOYHOCTH TIPH 3aIMUCH HEOOXOTUMBIX POPMYIT;
MaTeMaTUYECKUI pacyeT HEBEPEH, HEBEPHO HAMIEHO 3HAUYECHUE

IPOCTYNH 10 TpaduKy

Hcnoan3oBanue eTUHULL U3MEPCHUA

Makcumaabubii 0ami —10

- BEPHO YKa3aHbI SMHULIBI N3MEPEHUS 10

€IMHUIIBI U3MEPEHUS YKa3aHbl HETOUHO 5

- HE YKa3aHbl €IMHUIIBI N3MEPEHUS 0
HUcnoab3oBanue popmy.a 115 pelieHus 3a1a494 MaxkcumajbHblii 6am1 — 10
- BEpHO U MOCIIEA0BATEIBHO 3aMKUCaHbl Bce (DOPMYIIbI; BEPHO 0,4

HalieHa JuIMHa (3aJ10)KEHKE) Maplla B IJIaHe

- BEPHO, HO HEMOCIIEA0BATEIHHO 3aMUCaHbl (POPMYIIBI; BEPHO 0,3

HalieHa JuIMHa (3aJ10)KEHKE) Maplla B IJIaHe

- (opMyIIbI 3aNTUCaHbl HEBEPHO 0

- HEBEPHO MPOU3BEICHBI BCE MATEMAaTHIECKHE PAacUeThl 0

HEBEPHO HaiiieHa JuinHa (3aJI0)KeHHEe) Maplia B IIIaHe 0

OTBer nocJie peuieHus 321244 MakcumajbHblii 6asa1 — 10
- BEPHO HaiiJieHa MHHUMAJIbHAS JUTHHA JISCTHUYHOTO MapIia 10

- BEpHO HaliJileHa MUHUMAaJbHasl UTMHA IECTHUYHOTO Mapiia, HO 5

3aJjaua B KOHIIE PEIICHUS] He COJICPKHUT OTBET

- HEBEPHO HailJieHa MUHUMAlIbHAs JUIMHA JIECTHUYHOTO Mapila, 0

3aaa4ya HC COACPKUT B KOHIEC PCIICHHUA BEPHOI'O OTBETA

BrinoJiHeHue yeprTexa

MakcumanabHubii 0aua — 10

-IPaBWJILHO 0003HAYEHBI OCH Ha YEPTEKeE,

-BBITIOJIHEHA CeTKa CTyNeHeH, cOOM0IeHa MPOEKIIMOHHAS CBSI3b,
-IPOCTaBJIEHO 0003HAYEHHUE IJIEMEHTOB,

-IIPaBUJIBHO MPOCTABIIEHBI Pa3MEPHI,

-TonmuHa JJuauid cooTBeTcTBYEeT [ OCT.

10

- HETIPaBWJILHO 0003HAYEHBI OCH Ha YEPTEeKeE,

-BBITTOJIHEHA CETKA CTYICHEH, COOI0ICHA MMPOCKITMOHHAS CBSI3b,
-IPOCTaBIIEHO 0003HAYEHUE ITIEMEHTOB,

-IIPOCTABIICHBI HE BCE pa3MepHl,

-TonurHa JuHuii coorBercTByeT 'OCT.

-HeMpaBWIHLHO 0003HAYCHBI OCH Ha YePTEKe,

-HE BBITIOJTHEHA CEeTKA CTYMEHe!, He cOOI0/IeHa MPOSKIIMOHHAS
CBSI3b,

-HE MMPOCTaBIeHO 0003HAYCHHE PIIEMEHTOB,

-IIPOCTABIICHBI HE BCE pa3MepHl,

-tonurHa Juauid He coorBeTcTByeT ['OCT.

HUTOTI'O koan4ecTBO 0AJI0B 32 pellieHue 3a1a4H
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Ne Kpurtepuu onenku K 3axauam Ne 2 baJiel 3a KpUTEpUU OLICHKU
1 | OdopmiieHne ycjI0BUsI 3aJaHUS MakcumajbHbli 6a11 —10
- BepHO 0(OPMJICHO yCIIOBHUE 3a/1a4H, IPEACTABICHBI BCE 10
0003HAYCHHS
- yciioBue 3a7aHusi 0QOpPMIICHO ¢ HE3HAYUTEIbHBIMU 7
HETOYHOCTSIMM, IPEJICTaBIEHbl 0003HAUYECHHUS
- yciioBue 3a7aHusi 0(hOpMIICHO HEBEPHO 0
2 | Hcnoab3oBaHue CHMBOJIMKH MaxkcumaJjbHblii 6a11 —10
- BEpHO 0003HAYECHBI CUMBOJIBI B YCIIOBHH 3aJ1a4M K B OpMyIIax, 10
HCIOJIb3YEMBIX B PEHICHUH 331a4U
- BepHO 0003HAYEHHI CUMBOJIBI B YCIIOBUU 33auu, AomyiieHa 1 8
HETOYHOCTH B ()OpMYIIax, UCIOIb3YEMBIX B PEIICHUH 3a/1a4i
- onyiieHa | HeTOYHOCTh TPU 0003HAYEHUU CUMBOJIOB B )
yCIIOBUM 337auu, | HETOYHOCTH B (hOpMyIIax, UCIOIb3yEeMbIX B
pelIeHnH 3a/1a4uu
- JomnyiieHo 2 u 6osiee HETOYHOCTH TPpU 0003HAYCHUH CHMBOJIOB 0
B YCIIOBUH 337a4H, 2 1 Oojiee HeTouyHOCTeH B (hopMyIIax,
MCIOJIb3YEMBIX B PELICHUU 3a7auu
3 | CobaroneHue aJiropuT™Ma pemeHust MaxkcumasbHblii 6a11 —10
- pellleHre 3a]]a41 OCYIIECTBIISIETCS 0 AITOPUTMY: 3aMHCh 10
HEO0OXOIMMBIX (POPMYIT; MATEMATHYECKUN pacueT 1o GopMyIie;
BEPHO HAWJIEH MaCCOBBIN PAcXo0Jl MPOJYKTOB TOPEHHS
pelIeHre 3aJa4l OCYIIECTBIIAETCS 10 aIrOPUTMY: JIOIYIICHbBI 7
HETOYHOCTHU TMPH 3aUCU HEOOXOTUMBIX POPMYI;
MaTeMaTHYeCKUi pacueT no (Gopmylie; BEpHO HaliIeH
MacCOBBII PACX0Jl NPOAYKTOB FOPEHUS
- QJITOPUTM PEUIEHMS 33/1a4l OTCYTCTBYET, TOMYIIEHbBI 0
HETOYHOCTH IPU 3aIMCH HEOOXOAUMBIX (pOpMyII;
MAaTeMaTUYECKUI pacyeT HEBEPEH, HEBEPHO HAMWJICH
MacCOBBIN PACX0J NPOAYKTOB FOPEHUS
4 | Ucnoab30BaHue eIMHMUI H3MeEpeHus! Makcumaabnblii 671 —10
- BEpPHO YKa3aHbl €/IMHULIbI U3MEPEHUs 10
€IMHUIIBI H3MEPEHHUS YKa3aHbl HETOYHO 5
- HE yKa3aHbl €JMHUIIbI U3MEPEHUS 0
5 | Hcnoab3oBanue (popMy.Ji VISl pelieHHs 3a1a4H MakcumajabHhblii 6a1 —10
- BEpHO U MOCJIEZI0BATEIBHO MTPOU3BEIECHBI BCE MaTeMaTHUECKHE 10
pacueTsl; BEpHO HaliJIeH pacnoiaraeMblil niepenaj 1aBIeHHUs
- BEPHO, HO HEMOCJIEA0BATEIHHO TPOU3BEIECHbI BCE 7
MaTeMaTHYeCKUe pacueThl, BEpHO HaiiieH
pacrnojiaraeMblid iepenaj I1aBJICHUs
- HEBEPHO MPOU3BEICHBI BCE MATEMAaTHUYECKHE PACUETHI, 0
HEBEPHO Hal/ICH pacroiaraeMblii Meperna; JaBleHus
6 | OTBer mocJjie penleHus 3a1a49n Makcumaabnblii 6271 —10
- 3a]1a4a B KOHIIE PEIIEHUS CO/IEPKUT BEPHBIN OTBET, BEPHO 10
HalieHa TpeOyemast IIomaab NpoeMa JbIMOYJaIeHHUsI
- 33/1a4a B KOHIIE PELLIEHUS HE COAECPKUT OTBET, HO BEPHO HaliJIeHa 5
Tpedyemasi IIoIa b NpoemMa JIbIMOYAaIeHUS
- 3a/1a4a HE COJIEP’KUT B KOHIIE PEIIEHUsI BEDHOTO OTBETA HEBEPHO 0
HalieHa TpeOyemast IIomaab NpoeMa JbIMOYJaTeHHUS
7 | YcTHOe 00bsICHEHHME pelIeHUus 3a1a4M MaxkcumajbHblii 6a11 —10

- 00BsICHEHHUE pPCIICHUS 3aJaHUs TOCJICAOBATCIILHO, CBA3HO,

10
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JIOTHYHO, BBIBOJ apTyMEHTHPOBAH U 00OCHOBAH; MPABWIIBHO U
00CTOSITENTLHO JTAETCsI OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIIPOC
(BOTIPOCHI)

- He3HAYUTEJIBHO HapyIlIeHa MOCIe0BaTEIbHOCTD, JTOTHKA 7
OOBSICHEHUS pelIeHHUsI 3a/1aHus1, BEIBObI apPT'YMEHTHPOBAHBI U
00OCHOBAHBI; CTYJICHT UCIBITHIBACT HE3HAYUTEIbHbIC
3aTpyJHEHMS], OTBEYAas Ha COMYTCTBYIONINE BONPOCHI
- 3HAYUTEIHHO HAPYIIEHA TIOCIIEJOBATEIbHOCTD, JIOTUKA 0
OO0BSICHEHUS pelIeHus 3a/1aHus (CTYACHT HE MOXKET OOBSICHUTD,
KakiM 00pa30M MpHILENT K PEIICHHUIO 3a/1aHHs ), BBIBOJBI HE MOTYT
CUUTATHCS APTyMEHTUPOBAHHBIMU M 0OOCHOBAaHHBIMU; CTYJCHT
WCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYIHECHNUS, OTBEYAst Ha
COITYTCTBYIOIIME BOMPOCHI
nUTOoro 70
Ne Kpurtepun onenku k 3agagam Ne 3 bayuibl 3a KpuTepun OLIEHKH
1 | OdopmiieHne ycjIOBUs 3aJaHUS Makcumajbhblii 6271 —10
- BepHO 0(OPMJICHO yCIIOBHUE 33/1a4H, IPEACTABICHBI BCE 10
0003HAYCHHSI
- ycioBue 3a7aHus 0hOpMIIEHO ¢ HE3HAYUTENbHBIMU 7
HETOYHOCTSIMH, TIPE/ICTABICHBI 0003HAUYCHUS
- yclioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
2 | Ucnonb3oBaHue CHMBOJIMKH MaxkcumasbHblii 6a11 —10
- BEpHO 0003HAYECHBI CUMBOJIBI B YCIIOBUH 33/1a41 U B POpMyIiax, 10
WCTIOJIb3YEMBIX B PEIICHUH 33]]a91
- BepHO 0003HauEHBI CHMBOJIBI B YCIIOBHH 33J1auH, JIOMyIIeHa | 8
HETOYHOCTb B (hOpMYyJax, UCIOIb3YEMBIX B pEIICHUH 3a/1aul
- JomymeHa | HeTOYHOCTh MPH 0003HAYEHUH CHMBOJIOB B 5)
yCJIOBHH 3a7auM, | HETOYHOCTH B (hOpMyJIax, UCIOIb3YEMbIX B
peleHUH 3a]1a9u
- J0NyUIeHo 2 1 6ojee HETOYHOCTH IpU 0003HAYEHUH CUMBOJIOB 0
B YCJIOBHH 3aj71a4d, 2 U 00jIee HETOUYHOCTEH B hopmyrax,
HCMOJIb3YEMBIX B PELICHUH 33]Jauu
3 | CobaroneHue aJiropuT™Ma pemeHust MaxkcumasbHblii 6a11 —10

- pellleHre 3a]]a49i OCYIIECTBIISIETCS IO ATOPUTMY: 3aIHCh
HEO0OXOIUMBIX (HOPMYJIT; MaTEMaTUYECKHI pacyeT 1o Gopmyiie;
BEPHO HaAWEH MapameTp, XapaKTepU3YIOUIHil MOTEPIO HecyIen
CIIOCOOHOCTH K€JIe300€TOHHOW IUTUTHI M TTapaMeTp IO MoTepe
TEIIOM30JIMPYIONIEeH CIIOCOOHOCTH

10

pelIeHre 3aJaul OCYIIECTBIISAETCS MO aTOPUTMY: JIOIYIICHBI
HETOYHOCTHU P 3aIIMCH HEOOXOIUMBIX (hopMyIT;
MaTeMaTHYeCcKUil pacueT no (Gopmylie; mapamerp,
XapaKTepU3yIOIUi MOTepIo Hecylleil crnocoOHoCTH
KEJIe300€TOHHOM MIUTHI U MTapaMeTp MO HoTepe
TEIUION30JIMPYIOIEH CIIOCOOHOCTH

- QJITOPUTM PEUICHMs 3a/1a4l OTCYTCTBYET, JOIYIIEHbI
HETOYHOCTH TIPH 3aMMUCH HEOOXOTUMBIX (HOPMYIT;
MaTEeMaTHYECKUI pacueT HEBEPEH, HEBEPHO HaliJIeH apaMerp,
XapaKTepU3YIOIIHNHA MOTEPI0 Hecyllell criocoOOHOCTH
&Kene300€TOHHO! TUIMTHl U MapaMeTp IO moTepe
TETION30IUPYIOIIEH CIIOCOOHOCTH
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Hcnoan3oBanue CIUHUII U3SMEPECHUSA

MakcumajabHbIi 021 —10

- BCpHO YKa3aHbI CAMHUIBI USMCPCHU A

10

CAWMHUIBI USMEPCHU YKa3aHbl HCTOYHO

5

- HC YKa3aHbl CAMHUIBI U3MEPCHUA

0

Hcnoab3oBanue popmyJ1 1Jisi pelieHusl 3a1a4u

Makcumaabubii 0asa —10

- BEPHO U I10CJIE10BATEIbHO IPOU3BE/IEHBI BCE MaTEMaTUYECKHE
pacueTsl; HallJIeH mapaMeTp, XapaKTepU3yIOIUii IOTEPIO HECYIIEH
CIOCOOHOCTH KeJIe300€TOHHOM IUIUTBl M MapaMeTp MO moTepe
TEIUIOM30JIMPYIONIeH CIOCOOHOCTH

10

- BEPHO, HO HEIOCJIE0BAaTEIIbHO IPOU3BECHBI BCE
MaTeMaTHYeCKUe pacueThl, BEPHO HailJieH mapamerp,
XapaKTepU3YIOIUH MOTEePI0 HecyIel crmocoOHOCTH
&KeJe300€TOHHON IUIMTBl U [TapaMeTp IO moTepe
TEIUIOM30JIMPYIONIeH cIOCOOHOCTH

- HEBEPHO MPOU3BEICHBI BCE MAaTEMaTHUECKUE PacyueThl,
HEBEPHO HAWJECH IapaMeTp, XapaKTEPHU3 YOI IIOTEPIO HECYIIEH
CIIOCOOHOCTH KeJIe300€TOHHOM IUIMTBl M MapaMeTp MO moTepe
TEIUION30JIMPYIONIEH CIIOCOOHOCTH

OTtBeT noc.ie PeUICHUSA 3a1a4U

Makcumaabubii 0asi —10

- 3a/1a4a B KOHILIE PELUEHUS COAEPKUT BEPHBII OTBET, MPEACIIbI
OTHECTOMKOCTH 33JIaHHOM IUIMTHI 110 NpU3HaKy «R» U npusHaky
«I» HaliieHpl COTrJIacHO TAbJIMIE U IPUMEYaHuil K 3Toi Tabnuue

10

- 3aJ1a4a B KOHLE PEUICHUS HE COICPIKUT OTBET, HO MPEAECIIbI
OTHECTOMKOCTH 33JIaHHOM IUIMTHI IO MpU3HaKy «R» U npusHaky
«I» coryacHo TabNHIe ¥ MPUMEUYAHUH K 3TOH TaOIHIIe HAlHICHBI
BEPHO

- 33J1a49a HE COJICPIKUT B KOHIIE PEIICHHSI BEpPHOTO OTBETa HEBEPHO
HaWJeHbl MpeaeTbl OTHECTOUKOCTH 3aJaHHOMN TUIUTHI 110
npu3Haky «R» u npusHaky «I» COrIacHO TaOIHIe U TPUMEUAHUH K
9TOH TaOIHIIE

YcTHOe 00BbsICHEHHE PellIeHHs] 321241

MakcumaabHbii 0asa —10

- 00BSICHEHNE PEIICHUS 3a/IaHUs TTOCIIEA0BATENILHO, CBSI3HO,
JIOTUYHO, BBIBOJ] ApTYMEHTUPOBAH U 00OCHOBAH; MPAaBUIBHO U
00CTOSTETLHO 1aeTCs OTBET (OTBETHI) HA COMYTCTBYIOIINUE BOIIPOC
(BoTIpOCHI)

10

- HC3HAYUTECJIbHO HapyUICHA TOCICA0BATCIIBHOCTD, JIOTUKA
00BSICHEHHS pelCHud 3aJaHUs, BBIBOJAbI apITYMCHTUPOBAHBI U
O60CHOBaHH; CTYACHT UCHBITHIBACT HE3HAYUTCIILHBIC
3aTPYAHCHUA, OTBCYAd HAa COMMYTCTBYIOIINEC BOIIPOCHI

- 3HAYUTEJIBHO HApYIIEHA [TOCJIEI0BATEIbHOCTD, JIOTUKA
OOBSICHEHUS pelIeHus 3a/1aHus (CTYACHT HE MOXKET OOBSCHUTb,
KaKuM 00pa3oM MpHILEN K PEHICHHIO 33/1aHNs ), BBIBOAbI HE MOT'YT
CUMTAThCS APTYMEHTUPOBAHHBIMU M 0OOCHOBAaHHBIMH; CTYICHT
HCIIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS, OTBEYas HA
COIYTCTBYIOIIKE BOIIPOCHI

UTOTO

70

Kpurtepun ouenku k 3agayam Ne 4

basisl 3a KpUTEpUH OLIEHKHU

OdopmiieHue yca0Bus 3aJaHUs

Makcumaabubii 0ama —10

- BepHO 0(hOpMIIEHO YCIIOBHE 3aauH, IIPEACTABICHBI BCE
0003HaUYEeHUS

10
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- ycioBue 3a7aHus 0hOpMIIEHO ¢ HE3HAYUTEIbHBIMU
HETOYHOCTSIMH, TIPEJICTABICHBI 0003HAYCHHUS

- yciioBue 3a7aHusi 0(hOpMIICHO HEBEPHO 0
Hcnonb30BaHue CHMBOJIUKHA MaxkcumaJjbHblii 6a11 —10
- BEpHO 0003HAYEHBI CUMBOJIBI B YCJIOBUU 33/1a4d, BEPHO 10
BBIBEICHBI (POPMYJIBI IJIOLIAAN U IEPUMETPa CEUCHUS

KOHCTPYKIIUHU

- BepHO 0003HAYEHBI CUMBOJIBI B YCIIOBUU 3aJauH, AomyiieHa 1 8
HETOYHOCTH B (DOpPMYIIax IUIOIIAIU U IEPUMETPA CCUCHUS

KOHCTPYKIUHU

- ommyIiieHa | HeTOYHOCTh pu 0003HAYCHUH CHMBOJIOB B )
YCIIOBUU 3aJ]aui, | HETOUHOCTh B (pOpMyInax IUIOMIAIU U

MepUMETpa CEUCHUSI KOHCTPYKIIUU

- JomnyieHo 2 u 0osiee HETOYHOCTU IpU 0003HAYEHUH CHMBOJIOB 0

B YCJIOBUU 33124, 2 1 O0Jiee HETOYHOCTEH B (hopMysax TuIoImaan
Y IEpUMETpPa CEYCHHsI KOHCTPYKIIMH

Co0J101eHe aJITOPUTMA pelieHus!

MakcumaabHubii 0asa —10

- peIlieHHE 3a]aui OCYIIECTBIISCTCS 110 AJITOPUTMY: 3aIUCh
HEO0OXOIUMBIX (GOPMYJT; MATEMATHYECKUAN pacueT 1mo GopMyIie;
BEPHO HalJIcHa TPHUBEJCHHAS TOJIIMHA METaJlIa

10

pelieHue 3a1a4u OCYIIECTBIISIETCS IO aJITOPUTMY: JOMYIIECHBI
HETOYHOCTH TMPH 3aUCU HEOOXOTUMBIX POPMYI;
MaTeMaTUYeCKHil pacueT o GopMyie; BEpHO HalIeHa
MIpUBEICHHAS TOJIIIMHA METaJa

- QJITOPUTM PELIEHUS 3324l OTCYTCTBYET, AOMYIIECHBI
HETOYHOCTH TIPH 3aIHCH HEOOXOTUMBIX POPMYIT;
MAaTeMaTUYECKUN pacyeT HEBEPEH, HEBEPHO HalcHA
MPUBEAECHHAS TOJIIMHA METaJlJIa

Hcnoab30BaHue eTHHHIL N3MEPECHUS

Makcumaabubii 0ama —10

- BEPHO YKa3aHbl €JMHULIBI U3MEPEHUs 10
€VHHUILIbI U3MEPEHUS YKa3aHbl HETOYHO 5
- HE YKa3aHbl €IMHUIIbI H3MEPEHUS 0
HUcnoab3oBanue popmy.a 1Jis pelieHus 3a1a494 Maxkcumajbnblii 6a11 —10
- BEPHO U IIOCJIEI0OBATEIBHO IIPOU3BEIACHBI BCE MATEMAaTUYECKUE 10
pacdeTsl; onpeesieH Npeen OrHeCTOMKOCTH HeCylIen

METANINYECKON KOHCTPYKIIUU

- BEPHO, HO HEIIOCJIEN0BATEIBHO IIPOU3BEEHBI BCE 7
MAaTeMaTUUYECKUE PAaCyYeThl, BEPHO ONPEEIIEH Mpee

OTHECTOMKOCTH HECYIIEN METAUINYECKON KOHCTPYKIINHI

- HEBEPHO IIPOU3BEICHBI BCE MATEMAaTUYECKHUE PACUYETHI, 0

HEBEPHO OIIPENEIICH IIPEIEl OTHECTOMKOCTH HECYIIEN
METAJUIMYECKOW KOHCTPYKIIMHU

OTBeT nmocJie pemeHus 3a1a4u

MakcumaabHbii 0asa —10

- 33/1a4a B KOHIIC PELICHUs COACPKUT BEPHBIN OTBET, OIPEIEICH
IIpeAEI OTHECTOMKOCTH HECYIEW METAIIINYECKON KOHCTPYKIIUU
COTJIACHO Ta0JIMIE M TPUMEYaHUH K 3Toi Tabnuie

10

- 3a71a4a B KOHIIE PEIIECHUS HE COJCPIKUT OTBET, HO TIPEICIIBI
OTHECTOMKOCTH HECyIlel METAIUTMUECKON KOHCTPYKIIMK COTJIACHO
TaOJIUIE M MPUMEUaHUN K 3TOW TabJInIle HalIEeHbI BEPHO

- 3a/1a4a HE CONEPKUT B KOHIIE PELICHUSI BEPHOT'O OTBETA,
HEBEPHO OMpEETEH MPENET OTHECTOUKOCTH HECYIIEN
METATTMYECKOM KOHCTPYKIIUK COTTIACHO TabIUIE ¥ MPUMEYaHUN K
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3TON TabIuIE

7 | YcTHOe 00bsICHEHHE pelIeHUus 3a1a4M MaxkcumaJjbHblii 6a11 —10
- 00bsICHEHUE PeLIeHH 33/1aHU [TOCIIEI0BATEIbHO, CBA3HO, 10
JIOTUYHO, BBIBOJ] ApTYMEHTUPOBAH U 00OCHOBAH; MPABUILHO U
00CTOSITENTLHO JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIIPOC
(BOmpOCHI)
- HE3HAUUTEJIBHO HapyIIEHa I0CIEe10BaTEIbHOCTD, JIOTUKA 7
OOBSICHEHUS pelIeHUs] 3a/1aHusl, BEIBOIbI apT'yMEHTHUPOBAHBI U
000CHOBAHBI; CTY/ICHT UCIIBITHIBACT HE3HAUNTEIIHHBIE
3aTpyJHEHHs], OTBEYAas Ha COMYTCTBYIOIINE BOMPOCHI
- 3HAUUTEJIbHO HapyllleHa 0CIEA0BaTENbHOCTD, JIOTUKA 0
OO0BSICHEHUS pelIeHus 3a/1aHus (CTYACHT HE MOXKET OOBSICHUTD,
KaKuM 00pa3oM MPHIENT K PEIICHUIO 33/I1aHNs ), BBIBOIBI HE MOT'YT
CUUTATHCS APTyMEHTUPOBAHHBIMU M 0OOCHOBAaHHBIMU; CTYJCHT
WCIIBITHIBACT 3HAYUTENIbHBIC 3aTPYAHCHUS, OTBEUast Ha
COIYTCTBYIOIIME BOMPOCHI
HUTOT'O 70
Ne Kputepun onenkn k 3axauyam Ne 5 baiel 3a KpuTEpUM OLIEHKU
1 | Odopmiienne ycjI0BUsI 3aJaHUsI MaxkcumajbHblii 6am1 —10
- BepHO 0(OPMJICHO yCIIOBHUE 33/1a4H, IPEACTABICHBI BCE 10
0003HAYCHHS
- ycioBue 3a7aHus 0QhOpMIIEHO ¢ HE3HAYUTEIbHBIMU 7
HETOYHOCTSIMHU, IPEJICTaBIEHbl 0003HAUYECHHUS
- ycioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
2 | Ucnonb3oBaHue CHMBOJIMKH MaxkcumasbHblii 6a11 —10
- BEpHO HalJIeHbI CKOPOCTh OOYTTTMBaHUS APEBECUHBI CTOMKHU TpU 10
TOPEHUH U PACYETHOE CONPOTUBIIEHUE IPEBECUHBI CTOUKHU
CKATHUIO.
- BepHO 0003HAaYEHbI CUMBOJIBI B YCIIOBUH 3aJauu, AonyiieHa 1 8
HETOYHOCTH B (DOpMYINax, HCIOIb3yEeMbIX B PEIICHUH 3a7auu
- IonylleHa | HETOYHOCTh MPU HAXOXKIAECHUU CKOPOCTH 5
0oOyTJIMBaHUS APEBECUHBI CTOMKU MPU TOPEHUU U PACUETHOTO
CONPOTUBIICHUS IPEBECUHBI CTOMKH CIKATHUIO.
- JIOTYIIEHO 2 ¥ 0oJiee HETOYHOCTU TPU HAXO0XKJIEHUU CKOPOCTU 0
OOyTIMBaHUS IPEBECUHBI CTOWKH MPU TOPEHUU U PACUETHOTO
COIIPOTHBIICHUS APEBECUHBI CTOWKH CXKATHIO.
3 | Cobro1eHue aJIropuT™Ma penieHust MaxkcumaJjbnblii 6a11 —10

- pelleHHe 3ajaud OCYLIECTBIISETCS 110 AJITOPUTMY: 3aMUCh
HEOO0XOAUMBIX (POPMYII; MAaTEMaTHUECKUH pacueT 1o GopmyIie;
BEPHO OIpe/IeIeHbI AJi BHIOpAaHHBIX MOMEHTOB BPEMEHU T
U3MEHEHHUS pa3MepOB CEYEHUs CTOMKHU U, COOTBETCTBEHHO,
HanpspKEHUE CKAaTHs B CTOMKE

10

pelieHue 3aJja4u OCYIIECTBIISIETCS IO allTOPUTMY: JIOMYILEHbI
HETOYHOCTH TIPH 3aIMUCH HEOOXOTUMBIX (HOPMYIT;
MaTeMaTHYECKUi pacueT Mo (GopMyIie; ONpeeIeHbI I
BBIOPAHHBIX MOMEHTOB BPEMEHU T U3MEHEHHUS Pa3MEpPOB CEUCHUS
CTOMKHU M, COOTBETCTBEHHO, HAIIPSKEHUE CKATHS B CTOMKE

- ITOPHUTM PEIICHHUS 33/1a41 OTCYTCTBYET, JOMYIIECHBI
HETOYHOCTH IPU 3aIIMCH HEOOXOIUMBIX (hopMyI;
MaTeMaTH4eCKUil pacyeT HeBEpEH, HEBEPHO ONPEAEICHBI IS
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BBIOPAHHBIX MOMEHTOB BPEMEHU T U3MEHEHHUS Pa3MEpPOB CEUCHUS
CTOMKH M, COOTBETCTBEHHO, HANPSKEHUE CKATHS B CTOMKE

Hcnoan3oBanue CINHUIl U3SMEPCHUSA

MakcumajabHbIi 021 —10

- BCPpHO YKa3aHbI CAMHUIBI USMCPCHUA

10

CAMHUIBI USMCPCHHMA YKAa3aHbl HCTOYHO

5

- HC YKa3aHbl CAMHUIBI U3SMECPCHUA

0

Hcnoab3oBanue popmyJ1 1Jisi pelieHusl 3a1a4u

Makcumaabubii 0asi —10

- BEPHO U MOCJIEI0BATEIHLHO PON3BEACHBI BCE MATEMAaTHUECKHUE
pacyeThl; pacueThl 3aHECEHbI B TAOJIHILY, BEPHO BBICTPOCH Ipaduk
Ha OCHOBE JaHHOM TaOJIHIIBI

10

- BEpHO, HO HEIOCIIE[0BATEILHO IPOU3BEIECHBI BCE
MaTeMaTU4eCcKUe PacuyeThl, pacyeThl HE 3aHECEHBI B TAOJIHILY,
BEPHO BBICTPOEH Ipaduk

- HEBEPHO ITPOU3BEICHBI BCE MATEMAaTHUECKUE PacyeThl,
pacyeThbl He 3aHECEHbI B TAOJIUILY, HEBEPHO BBICTPOCH TpaduK

0

OTtBeT noc.ie PeUICHUSA 3a1a9n

MakcumaabHubii 0asi —10

- 3a/1a4a B KOHIIE PELLEHUS COAEPKUT BEPHBIN OTBET, BEPHO
OIIPEIEICHBL: BpeMs (PAaKTHYECKOro Mpeiesia OTHECTOMKOCTH.
Y MICKOMOE 3Ha4eHue (GakTUYECKOro Ipesiesia OrHeCTOMKOCTH
paccMaTpuBaeMOM CTOMKH 110 IIPU3HAKY yTPaThl IPOYHOCTH €
Y4ETOM 3aJIaHHOT'O BUJ1A

10

- 3ala4a B KOHIEC pCIICHHA HE COACPKUT OTBCT, HO BEPHO
OIIpCACIICHBI: BPCM: (baKTquCKOFO npeaciia OTHECTOMKOCTH.
1 NCKOMOC€ 3HA4YCHHUC (baKTI/I‘ICCKOFO mnpeacia OTHECTOMKOCTH
paCCManHBaeMOﬁ CTOMKH 1O IMPU3HAKY YTPAaThl IPOYHOCTHU C
YUCTOM 3aJaHHOI'0 Baa

- 33/1a4a HE COJEPIKUT B KOHIIE PEIICHNS BEPHOIO OTBETA HEBEPHO
oIpeJiesIeHbl: BpeMs (PaKTUYECKOro Mpejiea OTHECTOMKOCTH U
HCKOMOE 3HaueHHEe (PaKTUUECKOTO Mpejiesia OTHECTOMKOCTH
paccMaTpuBaeMOM CTOMKH ITO PU3HAKY yTPaThl IPOYHOCTH €
y4€TOM 33aIaHHOTr0 BUJA

YcTHOe 00BbsICHEHHE PelIeHHs] 3a1a491

MakcumaabHbii 0asa —10

- 00BSICHEHNE pelIeHUs 3a/1aHus 10CIIe0BaTeNbHO, CBI3HO,
JIOTUYHO, BBIBOJ] ApI'YMEHTUPOBAaH U 00OCHOBAH; MPAaBUIBHO U
0OCTOSITENIBHO J]a€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIIPOC
(BoTIpOCHI)

10

- HC3HAYUTECJIIbHO HapyUICHA TOCICA0BATCIIBHOCTD, JIOTUKA
00BACHEHUS pEeICHUA 3aJaHUs, BBIBOJbI AapTYMCHTHUPOBAHBI U
O6OCHOBaHLI; CTYACHT UCHBITHIBACT HC3HAYUTCIIbHBIC
3aTPYAHCHU A, OTBEYAd Ha COMMYTCTBYIONIHME BOIIPOCHI

- 3HAYUTEJIBHO HApYIIEHA MTOCJIEI0BATEIbHOCTD, JIOTUKA
OOBSICHEHUS pelIeHus 3a/1aHus (CTYACHT HE MOXKET OOBSCHUTb,
KaKuM 00pa3oM MpHILENT K PEHICHUIO 33/1aHHUs ), BBIBOJBI HE MOTYT
CUMTAThCS APTYMEHTUPOBAHHBIMU M 0OOCHOBAaHHBIMH; CTYICHT
HCIIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS, OTBEYast Ha
COIYTCTBYIOIIKE BOIIPOCHI

UTOTO

70

Kpurtepun onenku k 3axayam Ne 6

bauiel 3a KpuTEpUU OLIEHKU

OdopmiieHue yca0Bus 3a1aHUs

Makcumaabubii 0ama —10

- BEpHO 0(hOpMIICHO YCIIOBHE 33J1auH, IPEJICTABICHBI BCE

10
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0603Ha‘ICHI/IH, OMpECaACIICHO KOJIMYCCTBO 3BCHLECB ITYTH DBaKyallun

- ycnoBHe 3a7aHus 0pOPMIICHO C HE3HAUYUTEIbHBIMU 7
HETOYHOCTSAMH, IIPEJICTABICHbI 0003HAUYEHHUS, HE TOYHO

OIIPEIEJIEHO KOJIMYECTBO 3BEHBEB ITYTH IBAKYalluU

- yciioBue 3a7anusi 0hpOpMIICHO HEBEPHO, HE OIPEIETICHO 0

KOJIMYCCTBO 3BCHLCB ITYTH 5BaKyallun

Hcnoab3oBaHNe CHMBOJIMKH

Makcumaabubii 0asr —10

- BEpPHO OIPEJENICH IIyTh 3BaKyalluy, KOJINYECTBO JIIOACH, JJINHA U
IMPUHA YYaCTKa IIyTH

10

- BEpHO 0003HaYeHBI CHMBOJIBI B YCJIOBUH 3aaa4U1, JOITYIICHA 1
HCTOYHOCTD B OIIPCACIICHUH ITYTH 3BaKyallu, KOJIMYCCTBEC JIIOI[Q?I,
JJIMHEC U INMPUHE YYaCTKa ITyTH

8

- onyiieHa | HeTOYHOCTh TPU 0003HAYEHUU CUMBOJIOB B
YCJIOBHMH 3aJ1a4¥, | HETOYHOCTh B ONPEICTICHUH ITyTH dBaKyalluH,
KOJIMYECTBE JIIOJICH, IJTUHE U IIUPUHE yJacTKa MyTH

- JIomymIeHo 2 1 6oJyiee HETOYHOCTH PU 0003HAYCHUU CHMBOJIOB
B YCJIOBUM 33JauH, 2 U 0ojiee HETOYHOCTEHN B ONpeACICHUH TyTH
9BaKyalllu, KOJIWYECTBE JIIOJICH, JUIMHE U IIUPUHE YIacTKa ITyTH

Co0J101eHe AJITOPUTMA pelieHust

Makcumaabubii 0asmi —10

- peIlieHHE 3a]]a4i OCYIIECTBIISCTCS 110 AJITOPUTMY: 3aIUCh
HEO0OXOIMMBIX (POPMYIT; MATEMATHYECKUN pacueT 1o GopMyIie;
BEPHO OmpeiesieHa IUIOTHOCTh MOTOKA Ha KAXKIOM Y4acTKe

10

pELIEHKE 3a/1a4l OCYIIECTBIIAECTCS 10 AITOPUTMY: JOIYIIEHbI
HETOYHOCTH TIPH 3aIHCH HEOOXOTUMBIX POPMYIT;
MaTeMaTHYeCKUii pacueT no (GopmMylie; He TOYHO ONpe/IesieHa
IJIOTHOCTB MOTOKA HAa KaXKJIOM Y4aCTKE

- QJITOPUTM PELIEHHUA 331a4l OTCYTCTBYET, AOMYLIEHBI
HETOYHOCTH TIPH 3aMUCU HEOOXOIUMBIX (HOpPMYIT;
MaTeMaTUYECKUI pacueT HEBEPEH, HE ONpe/eieHa MIOTHOCTh
MTOTOKA HAa KaX/I0M y4acTKe

Hcnoab30BaHue eTHHHIL N3MEPECHUS

Makcumaabubii 0ami —10

- BEPHO OMpeJIeIeHa Mo TaOIUIe CKOPOCTh IBUKEHUS 10 YYACTKY 10
HETOYHO ONpeiesieHa Mo TabJuIle CKOPOCTh ABMXKEHMS [0 YYaCTKY 5
- HE olpeiesieHa Mo TabJIuIe CKOPOCTh JIBUKEHHS 110 YHaCTKy 0
Hcnouab3oBanue popMy Uisl pelieHus 3a1a4u Makcumaabhblii 6as1 —10
- BEPHO U I10CJIeI0BaTEIbHO MPOU3BEIEHBI BCE MaTEMAaTHYECKHE 10
pacdeTsl; OIPENENIEHO BpEMS IBIDKEHUS 10 KaXKIOMY y4acTKYy,

JTAaHHbIE 3aHECEHbI B TAOJIUILY

- BEPHO, HO HETOCJIEIOBATEILHO IMPONU3BEICHBI BCE 7
MaTeMaTHYeCKUE pacyueThl, ONPEAeSIEHO BpeMs ABMKEHUS 110

KaKJJOMY Y4acTKy, HO JJaHHbI€ HE 3aHECEHBI B TAOJIUILY

- HEBEPHO MPOU3BEICHBI BCE MaTEMaTHUECKUE PacUeTHl, 0

HEBCPHO OMPEACTICHO BPpEMA ABUKCHUA 110 KAXKXIOMY YHAaCTKY,
JAaHHBIC HC 3aHCCCHEI B T3.6J'II/II_Iy

OTBeT nocJie pemeHus 3a1a4u

MakcumaabHbii 0asa —10

- 33/1a4a B KOHIIEC PELICHUS COACPKUT BEPHBINM OTBET, IIPABUIIBHO 10
ONPEJIETIEHO BPEMsI IBXKEHUS 11O BCEMY ITYTH
- 337]a4a B KOHIIE PEHIECHUs HE COAECPKUT OTBET, HO ITPABUIILHO 5)
OIPEJIEIICHO BPEMsl IBUKECHUS 110 BCEMY ITYTH
- 33/1a4a HE COJECPKUT B KOHIIE PELICHNS BEPHOIO OTBETA HEBEPHO 0

OTIpe/IeNICHO BPEMS IBIKEHHUS M0 BCEMY IMYTH
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7 | YcTHOe 00bsICHEHHE pelIeHUus 3a1a4u MaxkcumanbHublii 6aaa —10
- 00BSICHEHHUE PeIeHUS 3a/IaHUs [TOCIIE0BATEIBHO, CBS3HO, 10

JIOTHYHO, BBIBOJI apT'yMEHTHPOBAH U 00OCHOBAH; MPABUIIBHO U
00CTOSITENTLHO JTAETCSI OTBET (OTBETHI) HA COMYTCTBYIOIINE BOIIPOC
(BOTIPOCHI)

- He3HAUUTEJIPHO HApYIIIeHA TTOCIIE0BATEIbHOCT, JIOTUKA 7
OOBSICHEHUS! pEIICHUS 3a/IaHus, BEIBOIBI apTYMEHTHPOBAHBI U
000CHOBAHBI; CTY/ICHT UCIIBITHIBACT HE3HAUNTEIIHHBIE
3aTpyJHEHUs, OTBeYasi Ha COMYTCTBYIONINE BOIPOCHI

- 3HAYUTEIIHHO HAPYIICHA TIOCIIEI0BATEIILHOCTD, JIOTHKA 0
OOBSICHEHUS peIICHMsI 3a/1aHuUs (CTYJCHT HE MOKET OOBSICHUTD,
KakuM 00pa30M MPUIIIENT K PEIICHHUIO 3aJIaHHsI ), BBIBOJIBI HE MOTYT
CUHUTATHCS APTyMEHTUPOBAHHBIMU 1 00OCHOBAHHBIMU; CTYJICHT
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYTHCHHUS, OTBEYAs HA
COITYTCTBYIOIINE BOIPOCHI

UToro 70

1.4. MartepuajabHO-TeXHHYECKOe o0ecneyeHue [Jisi TMPOBeAeHHS] TNPOMEKYTOUYHOI
aTTecTalllu
ATTecTalys NpoBOAUTCS B KAOMHETE WHKEHEPHOH TpaduKH.

1.5. VYueOHo-MeTonm4eckoe u UHGOPMANHOHHOEe o0ecneyeHHe [JJs NPOBeJACHUS
NPOMeKYTOYHOM aTTeCTALMHU
HopmaTuBHBIE aKThI
1. TOCT 12.1.033-81 CCBT. IToxapHnas 6e30macHOCTb. TepMHUHBI ¥ ONIPEICIICHHSL.
2. TOCT 12.1.044-89 CCBT. IT0apoB3pbIBOOIIACHOCTD BEIIECTB M MaTEPHAIIOB.
Howmenkitarypa nokasarenei 1 METOBI UX ONIPEAECIICHUS.
3. CHuII 21.01-97*. TloxkapHas 6€30IaCHOCTb 31aHuii U coopyxenuit, M., 1998 (¢
JIOTIOTHCHUSIMU ¥l U3MCHEHUSIMHU ).
4,  CHulI 2.08.02-89* O6miecTBennbie 3aanus, M., 1990 (¢ 1OMOTHEHUSIMA 1 H3MEHCHUAMH).
5. CHull 2.08.01-89* XXunbie 3manuss, M., 1990 (C JOMOJHEHUSIME 1 K3MEHCHHSIMU ).
6. CHuII 31-03-2001 ITpousBojacTBenHbIe 3qanus, M., 2001,
7. CHull 31-04-2001 Ckunaackue 3qanus, M., 2001.
8. CHull 2.09.03-89* CoopyskeHHUS IPOMBIIIIEHHBIX TPEIIPHATHNA (C AOTIOJHEHUSAMH U
U3MEHEHUSIMH).
9. CHulI 2.09.04-87* AnMHHUCTPAaTUBHBIE U OBITOBBIE 31aHKs, M., 1987 (¢ HOMOTHEHUSAMH H
U3MEHEHUSIMH).
10. CIT1.13330.2009. Cuctembl MPOTHBOTIOKAPHOM 3alUTHI. DBAKYaIlMOHHBIC TyTH U BHIXOIBI.
OcHoBHbIe YueOHbIe U3TaHUS
11. Cepxos b.b. 3nanus u coopyxenus. U.1: Koncrpykunu, Mmarepuansl, nperpanabl: yaeoHuk /b.b.
CepkoB, T.®. ®upcosa.- Mocksa: KYPC, 2019.- 176c¢.- (Cepus "[loxapnas 6e3omacHocts"). (CI10)
ISBN 978-5-907064-62-1
CepkoB b.b. 3manus u coopyxenus. U.2: BeHTHIAIMOHHBIE CUCTEMBbl U ycTaHOBKU: yueOHHK /B.B.
Cepkos, T.®. ®upcosa.- Mocksa: KYPC, 2019.- 176c¢.- (Cepus: "Iloxkapnas 6e3onacuocts"). (CI10)
ISBN 978-5-907064-31-7
12. Kpusomanko, C. H. KoHcTpykimu 3maHMii W COOpYKEHMH: Y4YEOHHK MJIi CpEIHEro
npodeccuonanbroro odbpazoBanus / C. H. KpuBomanko, B. B. TlagummmkoBa. — Mockaa:
NznarensctBo IOpaiit, 2020. — 476 c. https://urait.ru/
13.  Amnanwbun, M. 0. Apxurekrypa 3AaHUA MU CTPOUTEJbHBIE KOHCTPYKLIHMH: TEPMHHBI M
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omnpeJiesieHns: yuebHoe rmocodue ais cpeHero npodeccuoHanibHoro oopazosanus / M. 0. Ananbus.
— Mockga: U3parensctBo HOpaiit, 2020. — 130 ¢. — (IIpodeccuonansHoe obpazoanue). — ISBN
978-5-534-10282-6. — Texkcr: anextponnsiii // IBC FOpaiit [caiit]. — URL.: https://urait.ru/
JlonoJiHuTE/IbHbIE y4eOHble H3TaHUs

14. Onapun, C. I'. 3ganus u coopyXeHUs. ApXUTEKTYPHO-CTPOUTEIHHOE MPOSKTHPOBAHKE: YUSOHUK
U IIPAKTHKYM JUIs cpeHero npodeccrnonanbHoro oopazosanus / C. I'. Onapun, A. A. JIeoHTbeB. —
Mocksa: M3marensctBo FOpaiit, 2020. — 283 c. https://urait.ru/

HNHuTepHeT-pecypebl

15. Caiit MUC Poccun mchs.gov.ru

16. Caiit T1yIaBHOTO yopaBieHuss MC Poccum 1o  CaparoBckoit  obnacTtu
64.mchs.gov.ru
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