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Ky3neunos A. B.

Metoauyeckue peKOMEHAAIMU MO HW3YYEHHIO IUCHUIUIMHBI «llnanupoBanue u
OpraHu3alus TYIICHUS TMOXapoB» Uil oOydalmuxcs (majgee — METOAMYECKHUE
pexkoMmenaaiuun) no crneruaibHoctu 40.05.03 «Cynebnas skcneptuza» — MBanoso: UTICA
I'TIC MYC Poccun. — 20 c.

Metoauueckiue pEeKOMEHAALMU COJEp)KaT KpaTKOe W3JI0KEHHE JUCLMILIMHBI
«[InaHupoBaHue M OpraHu3anys TYIICHUS I0KApOB» B COOTBETCTBUU C TPeOOBaHHUSIMU
denepanbHOTO rocy1apCTBEHHOr0 00pa30BaTeIbHOIO CTaHAAPTA BBICILIEr0 0Opa30BaHUs U
OCHOBHOM Mpo(hecCHOHATbHON 00pa30BaTeIbHOM MPOTPaMMBbI BBICHIETO 00pa3oBaHUs MO
cnequainbHocT  40.05.03 «CyneOHasg 53KcnepTuU3a», COBETHl IO IJIAHUPOBAHUIO H
OpraHM3ali BpPEMEHH, HEOOXOJMMOTO0 Ha W3Y4YCHHE UCHUIUIMHBI, TOXEIaHUs II0
U3YYEHUIO OTACNIBHBIX TEM Kypca, PEKOMEHJAlMU IO MCIOJb30BAHUIO MAaTEpUasIOB
y4€0HO-METOINYECKOr0 KOMIIIEKCA, PEKOMEH AU 110 padoTe C JINTEPATYPOM; COBETHI 110
MOJIFOTOBKE K MPOMEXYTOUYHOHN aTTeCTal|H.



COJEPKAHUE

No Tembl HaumenoBanue temsl Crp.

Tema Ne 1 | OCHOBBI IPOTHOZUPOBAHUS PAa3BUTUS MOKAPOB U CBA3AHHBIX C HUMU 4
qcC.

Tema Ne 2 | OCHOBBI JIOKaJIM3aIlMU U JIMKBUJALMH TTOKaPOB. 6

Tema Ne 3 | OcHOBBI pacueTa TyIIEHHS OKAPOB OTHETYIIAIUMH BEIIECTBAMU. 8

Tema No 4 | TakTuueckue BO3MOXXHOCTH MOKAPHBIX NOAPA3ACICHUMN. 10

Tema Ne 5 | JlelicTBHsI TOKapHBIX MOAPA3ACICHUNA MO TYIIEHUIO MMOXapoB u | 10
nukBuganuu nocuaencteuit YC.

Tema Ne 6 | Meroguka pacyeta CWJI M CpPEACTB Ul TyHIEeHUs MOxapoB u | 11
mukBuanun nocueacteuii YC.

Tema Ne 7 | YopaBinenue noApa3feieHUs MU IO  TYIICHUIO MOXapoB u | 12
mukBuannn nocuencrteuii YC.

Tema Ne 8 | [IpeaBapuTenbHOE IMUIAHUPOBAHUE NEUCTBUNM moApa3aeiaeHud mo | 12
TYIIEHUIO MOKAPOB U JUKBUAAuuu nocueacteuit YC.

Tema Ne 9 | TakTnueckas moJArOTOBKA JMYHOTO COCTaBA MOAPA3JICICHUM. 13

Tema Ne 10 | TymeHnne nokapoB B CIIOKHBIX YCIOBUSIX. 14

Tema Ne 11 | Tymenne noxapoB B 30aHUSAX. 15

Tema Ne 12 | MI3yyeHue noxapos. 15

Tema Ne 13 | TlonsiTre u kitaccuukanys Ype3BbIYaiiHbIX CUTYaIIH. 16

Tema Ne 14 | HaznaueHue v OpraHu3alliOHHasl CTPYKTypa CHEUUATU3UPOBAHHBIX | 16
OTPAJIOB. OcobenHoctu OCHAILICHHUS u BO3MOXXHOCTH
CIEUUAIM3UPOBAHHBIX TMOAPA3JACICHUNA 1O TYHMIEHUIO KPYIHBIX
MOXapoB M JHKBUaaunu nocueacreui YC.

Tema Ne 15 | Tymenue anamadTHBIX MOKapOB. 17

Tema Ne 16 | TymeHnue noxapoB B KyJbTYPHO-3PETUIIHBIX YUPEKICHUSIX. 18

Tema Ne 17 | Tymenne mnoxkapoB W JukBugauusa aBapuil u nociueactsuii YC B | 18
pE3epBYapHBIX MAapKax XpaHEHUs JIETKOBOCIUIAMEHSIOIIMNXCS U
TOPIOYMX KUJKOCTEH, CKMKEHHBIX YTIIEBOJOPOJAHBIX Ta30B.
Jluteparypa 20




Tema Ne 1 OcHOBBI NPOrHO3MPOBAHUSA Pa3BUTHA INOKAPOB U CBA3AHHBIX €
numu UC.

Bomnpoc 1. ITo:xkap u siBJIeHHs, €r0 CONMPOBOKAAIONIHE.

OOyyaromuiics JOJKEH 3HaTh OCHOBHBIE TEPMUHBI:

30Ha ropeHus — 4acTh MPOCTPAHCTBA, B KOTOPOM MTPOUCXOIUT MOJATOTOBKA TOPIOYMX
BEIIECTB U MAaTEpUaJIOB K TOPEHUIO (MOJOTPEB, UCTIAPEHUE, PA3JIOKEHUE) U UX TOPEHUE B
oobeme nuddy3nonHoro dakesna rmIaMeHH.

30Ha 3aJbIMJIEHHUS — YacThb IPOCTPAHCTBA, IMPHUMBIKAIOLIETO K 30HE TOpPEHUS,
3alO0JHEHHAs! JBIMOBBIMHM Ta3aMU C KOHLEHTPALMSIMU BPEIHBIX BELIECTB, CO3JAIOLIUX
yIpo3y I KU3HU M 370pPOBb JIIOJEH WM 3aTPYIHSIOIIMX JCHCTBUS MOKAPHBIX
MIOAPA3AEIICHUN.

30Ha TEIJIOBOTO BO3JECHCTBUS — 4YacTh MPOCTPAHCTBA, MPUMBIKAIONIAS K 30HE
rOpeHUsl, B KOTOPOM JEHCTBUE TEIUIOBBIX MOTOKOB MPUBOJUT K 3aMETHOMY HM3MEHEHUIO
MaTepHaloB U KOHCTPYKIUMI, CO3/Iat0TCs YCIOBUS JJI BOCIUIAMEHEHUS TOPIOYNX BEILIECTB
U MaTepHaJioB U UX MOATOTOBKH K TOPEHHUIO, a TAKXKE JeJIaeT HEBO3MOKHBIM NPEObIBAHNE
mrozeit 0e3 crenuaibHOM TEeTJIOBON 3alUTHI.

JluneliHass CKOpPOCTb pacHpOCTPAHEHUs TOpPEHHUs — (QU3MYecKass BEJINYMHA,
XapaKTepu3ylollas IOCTYyNarelbHOe JBMKEHHE (PPOHTA IJJaMEHH [0 MOBEPXHOCTH
rOpIOYEro Marepuaia B JaHHOM HallpaBJICHUU B €IMHUIY BPEMEHU.

Ouar nmo>xapa — MECTO ITEPBOHAYAJIBHOTO BOZHUKHOBEHUS 10KApa.

OmnacHble (QakTopbl moxkapa — (hakTOpbl MOXKapa, BO3JACHUCTBUE KOTOPHIX MOMKET
MPUBECTU K TpPaBME, OTPABIEHUIO WJIM THOEIU 4YeloBeKa M (WIM) K MaTepuagbHOMY
yiiepoy.

[lepumeTp noxapa — oO1as JUIMHA BHEIIHEW TPAHMIIBI TJIOMIAIN MOXKapa.

[Inomane moxapa — IJIOMIAlb TPOEKIMU 30HBI TOPEHHS] Ha TOPU3OHTAJIBHYIO WIIU
BEPTUKAJIBHYIO MJIOCKOCTb.

[Inomane TymeHus mo)kapa — 4acTh IUIOMIAAM I0XKapa, Ha KOTOPYH B JIaHHBIN
MOMEHT I0JIa€TCs OTHETYIIAIIEE BEIIECTBO.

[Toxxap — HEKOHTPOJIMPYEMOE FOpPEHHE, IPUUUHAIOIIEE MaTepUaIbHbIN yiepo, Bpea
’KU3HU U 3710POBbIO IpakJaH, UHTEpecaM OOIIECTBA U FOCyAapCTBa.

Pa3BuTue noxxapa — U3MEHEHNE IapaMETPOB M0KApa BO BPEMEHU U IPOCTPAHCTBE.

OOyuaroruiicst 10HKEH 3HATh:

- IPEAMET U 3aJa4M JUCUUIIIUHEI «[loKapHas TaKTHKay.

- OCHOBBI POTHO3UPOBAHUS OOCTAHOBKHM Ha MOXKape.

- OIacHbIe (PaKTOPHI MOXKapa.

- SIBJICHUSI, COITPOBOKIAIOIIME TTOKAP, BOBMOXHBIE CIIOCOOBI YIIPABICHUS UMHU.

Bomnpoc 2. Buasl 1 kiaccupurkanus moxkapos. 30HbI HA MOXKape.

OO6yuaronuiicst 10HKEH 3HATh:

- BUJIbl U KJaccu(UKaIUs T0KapOB.

- 30HBI [I0’KAPA, UX XapAKTEPUCTHKA.

- YCJIOBHSI, BIMSIIOLIME HA BEJIUYHUHY 30H.

- IMPOCTPAHCTBEHHO-BPEMEHHBIE IMapaMEeTpbl PA3BUTHS I0KApa, BIMSHUE HMX Ha
JUHAMUKY Pa3BUTHS MOXKapa.

- CTaJIMU Pa3BUTHUS M1OXKapA.

OOyyaromuiics J0JKEH YMETh:



- BBITIOJIHATH PACYET OCHOBHBIX T€OMETPUUECKUX ITapaMETPOB MoXkKapa.

- HAHOCHUTh 00CTAaHOBKY I0OXkapa Ha CXeMy OOBEKTA.

HcxoaHbIMU JAHHBIMU JUJIS1 pacyeTa sBJISIOTCA:

— XapaKTEepUCTUKA 3/1aHus (CTETIEHb OTHECTOMKOCTH, Pa3MeEPBbI, 3TaXKHOCTh, FOproyas
3arpysKa 1 T.I1.);

— MECTO BO3HUKHOBEHUS M0XKapa;

— BpeMsl pa3BUTHS [10Kapa;

— JIMHEHAas CKOPOCTh PaCIpOCTPAaHEHUSI TOPEHUSI.

[Topsinok onpeneneHuss OCHOBHBIX T€OMETPUUECKUX MApaMETPOB MOKapa:

1. Onpenensem myts, npoiaeHsslil oruem — L, (R, — paguyc), 3a Bpemst pa3BuTus
noxkapa — tp , MHH.

B pacuerax:

— B nepBele 10 muH. (tp <10 MumH.) V, npuHHUMaeTcs paBHOW IIOJIOBUHE €€
Ta0JIMYHOTO 3HAUEHUSI.

L =05Vt (1.1)
— nipu 3HadeHuu ¢, > 10 MuUH. ¥ 10 BBeACHUS EPBBIX CPE/CTB HA TYIICHHE MOKapa

(Bpemst cBOOOAHOrO pa3BuTUs Hoxapa — f.,) V. npuHuMaercs paBHOW ee TaOIM4HOM
BCJIMUMHE.
L =05-V™.10+V"™ (1. —10); (1.2)
— TMOCNie BBEICHHS CTBOJIOB HA TYIICHHE M [0 JIOKaIM3aluk moxapa V,
TPUHUMAETCS PABHOM TTOJIOBUHE €€ TabJIMYHOTO 3HAYECHHS.
[pu 3wavennn ¢, <10 mun. =

L=05V""t +05 V"t , (1.3)

J0K

rae . — BpeMs JIOKAJIM3aluy 10Kapa, MUH.

[pu 3uauennn ¢, > 10 mun. =
L =05V".-10+V"™-(t,—10)+0,5-V"" ¢ . (1.4)

2. OnpenensieM IyTh, MPONUAECHHBIA OTHEM 4YEPE3 OTKPBITHIE JBEPHBIE IPOEMBbI—
Lig M:
— eclli Mpu nepexoae GopMbl IUIOMIAM MOXKapa U3 YIIOBOH B MPSAMOYTOJIBHYIO IBEPHOM
MIPOEM HAXOJUTCS B mpesenax (pakTHIECKOM TIIOaan moxapa — S® (puc. 1.1 «a»)

L'=L -L”, (1.5)

rae L — mpoexumst pacCTosHHMs OT odara Imo)kapa JO LIEHTpa JBEPHOTO IpoeMa Ha

BEPTUKAJIBHYIO OCh, M;
— €CJM NpH nepexonae (popMbl MIIOMIAaM MoKapa U3 YrioBOW B MPSMOYTOJIbHYIO JIBEPHOMN

IPOEM HAaXOIUTCS B IIPEAENax MPUPAILEHHON mromanu nmoxapa — S"'P (puc. 1.2 «6»)
l;:f = Ln - L)l&’p’ (1 '6)
rje Lnep — paccTOsIHUE OT OYara rnoskapa J0 CTEHbl IOMENIEHUS, IPU KOTOPOM ITPOUCXOIUT

U3MEHEeHHE (POPMBI IUIONIAIU MOXKapa.



a)

Puc. 1.1. Onpenenenre myTH, IPOWIEHHOTO OTHEM Yepe3 OTKPBITHIN IBEPHOM MPOEM.
3. Onpeaensiem GpopMy TUIOIIAAH TTOXKapa.
Ha muian, BBINOJHEHHBIH B MacmTade, HAHOCUM IIOJYYCHHBIE 3HAYECHHA [, [ ,

HNpUHUMAs, YTO: OTOHb pPACIPOCTPAHSAETCS BO BCEX HANpPaBJICHUSX PAaBHOMEPHO, C
OJMHAKOBOM CKOPOCTBIO; TpU JOCTIDKEHHH (DPOHTOM TMOKapa CTEH IOMELICHHS
reomeTpuueckas opma IJIoLa M noxapa U3MEHIETCs C YIII0BOM Ha MPSMOYTOJIbHYIO.

4. B 3aBucuMocTd OT (OPMBI IUIOMIAIN MOXKAapa, MO0 U3BECTHBIM MaTeMaTHYECKUM
dbopMynaM paccuMTHIBAEM OCHOBHBIE T'€OMETPHUECKHE IMapaMeTphl moxapa (IUIOIIajb,
nepumeTp, (ppoHT moxapa).

Tema Ne 2 OcHOBBI JIOKAJIM3ALMH U JJUKBUAALUH [10KAPOB.

Bomnpoc 1. Cnioco0b1 1 mpueMbl IPeKpalleHUus TOPEHHUs Ha MoXKape.

OOyuaromuics J0JDKEH 3HaTh OCHOBHBIE TEPMUHBI:

JluxkBumanus mokapa — ctajaus (dTam) TYUIEHUs MoXKapa, Ha KOTOPOH MPeKpalieHo
TOPEHHE, U YCTPAHEHBI YCIOBUS JJIs1 €0 MOBTOPHOTO BO3HUKHOBEHHS.

Jlokanu3zanusa Tmoxkapa - JCHCTBHS, HaNpaBJIEHHbIE Ha IPEIOTBPALICHUE
BO3MO>KHOCTH JAJIBHEHUIIETO PAcHpOCTPAHEHUSI TOPEHUS] U CO3JaHUE YCIOBHUM ISl €ro
JUKBUIAINN UMEIOIUMHUCS CUJIAMHU U CPEJCTBaMHU (CTaaus (dTarn) TyHICHUS Moxapa, Ha
KOTOPOM OTCYTCTBYET WJIM JMKBUIUPOBAHA yIpo3a JIIOJSM WIH KUBOTHBIM, TIPEKPAIEHO
pacrpocTpaHeHHe TMOXKapa U CO3JaHbl YCIOBHS ISl €ro JMKBUAAIMHA UMEIOIIUMUCS
CUJIAaMH U CPEICTBAMHU).

OOyuaronuiicst 10KEH 3HATh:

- YCJIOBUS MPEKpaIIECHUs TOPEHUSI.

- CIOCOOBI ¥ IPUEMBI MIPEKPAIICHUS TOPECHUSI.

- C1OCOOBI ¥ IPUEMBI OTPAHUYCHUS PA3BUTHUS MTOXKAPA.

- OTHETYIIAIINE BEIIECTBA OXJIAXKIAIOIIETO ICHCTBHUS.

- OTHETYIIAIIUE BEIIECTBA U30JUPYIOUIETO ICUCTBUA.

- OTHETYIIAIINE BEIECTBA XUMUYECKOTO TOPMOKEHHUS PEAKIIUH.

- OTHETYIIAIIKE BEIIECTBA pa30aBIISIIOIIETO ACHCTBUS.

Bomnpoc 2. MexaHn3mbl IpeKpalleHnsi TOPeHHsl HA MoxKape.

OO6yuaronuiicst 10HKEH 3HATh:

- OXJIAXKJICHUE, KaK CIIOCO0 MpeKpaIieHus TOpeHHUs.

- U30JIS1UA, KaK CII0CO0 MpeKpalieHusi TOPeHUsI.

- XUMHYECKOE TOPMOKEHHUE PEaKIINH, KaK CIIOCO0 MPEKpaIleHHs TOPEHUS.

- pa3baBieHue, KaK Croco0 MpeKpalieHusi TOPeHUsI.

OO0yuaronuicst 10KEH YMETh:

- BBIMIOJIHATH Pacy€T TpeOyeMoro KOJIMYECTBA OTHETYIIAIMX BEIIECTB HA TYIICHHUE
noxapa.

[Topsimok ompeneneHus: HEOOXOIUMOTO KOJMYECTBA OTHETYIIAIUX CPEACTB IS

6



TYILIEHHS 0Kapa:

HcXOqHBIMU JAHHBIMU JUJIS1 pacyeTa sBIISIOTCA:

— XapaKTepUCTUKA 3/1aHus (CTETIEHb OTHECTOMKOCTH, pa3Mephl, 3TaXKHOCTh, FOproyas
3arpysKa v T.I1.);

— MECTO BO3HUKHOBEHUS 0XKapa;

— BpeMsl pa3BUTHUS NI0Kapa;

— JINHENHAsl CKOPOCTb PaCIpOCTPaHEHUS TOPEHUS;

— CpeJICTBA TYIIEHUS (CTBOJIbI, IEHOT€HEPATOPHI U JIP.);

— TpebyeMasi uHTeHCUBHOCTH nogaun OB.

1. OmpenensgeM OCHOBHBIE T'€OMETPUUYECKHE MapameTpbl MOXKapa 3a BpEMs €ro

pasBuTHA — ¢,
2
2. OnpenenseM IIOMAAb TYIIEHUS ToKapa — S, M.

[Ipy HEBO3MOXKHOCTH IOAATh OTHETYIIAIIEE BEMIECTBO OJHOBPEMEHHO HAa BCIO
IJIOMIA]h TIOXKapa, TYIIEHWE OCYIIECTBISIETCS MO IUIOMIAAM TYIIEHUS, Ha TIyOuHY
TYILLIEHUsS CTBOJIOB — h:

— IIpU TYLIEHUH PyYHBIMH cTBOJIaMH h, =5 m;
— IIpH TyleHuu JageTHpiMu ctBoaamu h, =10 m.

[lnomanpr TymieHUs OMpeAeseTCs AHATUTHYECKUM METOJO0M B 3aBUCUMOCTH OT
(dhopMBbI TIIOIIAIM TTOKapa Mo U3BECTHBIM MaTeMatnueckuM Gopmynam (IIpunoxenue 3).

CtBOJIBI Ha TYIICHUE MOJAIOTCA Mo (GPOHTY MOXKapa, MEPUMETPY MoKapa, 4acTH
nepuMeTpa Mmokapa B 3aBUCMMOCTH OT BbIOOpA PEIAIOIIEro HAIPABJICHUS U HAIAYUS CHUII
U CPECTB.

Pacuer cBomuTca K ompeneneHuio Tpedyemoro pacxoja IMoAadyud OTHETYIIAIIUX
CPEIICTB U COOTBETCTBUSI BHITIOJIHEHUSI YCIIOBHS JIOKAJIM3AIUH TT0Kapa.

3. OnpenensieM TpeOyembIii pacxoa — Q. OTHETYyIIAIIEro BEIECTBAa Ha TYIICHUE

™
noXkapa M 3aluTy HETOPSIIUX 3aHuM, TOMEIICHUM, JI/C:
T 3
Qp =Qup + Q. (2.1)

rae Qq,(Q;,) — Tpebyembiii pacxon nosaun OB Ha Tymenue (3amury), Ji/c.
TpeOyeMblii pacxo/ Ha TYIICHHE MOXKAapa PACCUUTHIBAEM 10 (hopMyIie:
—npu S, <S8, Qrp =8, Ly; (2.2)
—mpu S, >S, Qrp =8, Ly, (2.3)

rae S, (S,) — mIomank noxkapa (TyureHus), M’

I,, — Tpebyemas nHTeHCHBHOCTH Mofiaun OB Ha TyIieHue noxapa, n/(m*-c).

[Ipu omnpeneneHun pacxoja BOJAbI HA 3AIIUTY HETOPSIIUX 3/IaHUH, TTOMEIICHUA U
T.JI., TOJAYM PE3EPBHBIX CTBOJIOB OMNPEACISIOT 3alIMIIAEMYI0 IUIOIAJb C YYETOM
00CTaHOBKM Ha moxkape. TpeOyemMyr0 MHTEHCUBHOCTh MOJIaud OTHETYIIAIIMX BEIIECTB Ha

3a1UTy — Iip MPUHUMAIOT B 2...4 pa3a MEHbIIE TAOJIUIHOTO 3HAYCHHUS.

Qip =S, -Iip, (2.4)
4. OnpenensieM HEOOXOAMMOE KOJIMYECTBO MPUOOPOB TYLIEHUS MOXKapa U MPUOOPOB



Ha 3amuty — No,, Nopy , IOT:

Qup

NP =, (2.5)

CTB
3
QTp

CTB

NS, = , (2.6)

TAC g — PACXOO U3 IIOXKAPHOI'O CTBOJIA, a/c.

[Toy4yeHHBIC 3HAYCHUS YUCIIA CTBOJIOB, MPU BRIUKCIECHUU TI0 hopmynam (2.5, 2.6),
OKpYTJISieM /IO IEJIOTO YKcia B OOJIBIIYIO CTOPOHY.

[Ipr HEBO3MOXKHOCTH ONPEACIUTH 3AMMIIAEMYI0 IUIOMIA[b CTBOJBI HA 3AIIUTYy B
CMEXHBIE C OYaroM II0Kapa IOMEIICHUS, B BBIIIE U HUKE PACHOJIOKEHHBIC 3TAXKHU
OTIPEENSIOTCA U3 TAKTUYECKUX COOOpakeHUH (Ha OCHOBAHHUH OMBITa PAOOTHI U T.1.).

Tema Ne 3 OcHOBBI pacyeTa TylIeHHS MO0KAPOB OTHETYIIAIMMH BellleCTBAMH.
Bomnpoc 1. Bonpoc 1. TermuioBas Teopusi NpeKpamieHnsi FTOPeHUs.
OO6yuarorieMycst HeOOX0IMMO 3HATh:

- YACIBHBIN pacXo]] OTHETYIIAIIETO BEIIECTBA KaK PacUCTHBIN MapaMeTp TYIICHHSI
MOYKapOB.

- TIOHSTHS KPUTUYECKOW, ONTHUMAJIbHOM M HOPMATHUBHON WMHTEHCHUBHOCTU IOJa4u
orHerymanux coctaBo (OC).
- KpUTEPUU ONTUMHU3ALNNA HHTEHCUBHOCTH nojgaun OC.

- TpeOyeMbIil U QaKkTUYECKHd yJIeTbHbIE PAacXoibl, 3aBUCUMOCTbh MUX OT MOKapHOU

Harpy3KH, TOBEPXHOCTH TOPECHUSI 1 HHTCHCHBHOCTH TTOJa4YH OTHETYIIAIINX BEIIECTB.
- K09 PUIUEHT TTOTEPb.

- moka3zatesb dPGEeKTUBHOCTH TYIICHUS TT0KapOB.

Bomnpoc 2. Pacxoa 1 HHTEHCHBHOCTD MOIa4YM OTHETYIIAIIUX BelIeCTB.
OO6yuaroreMycst HeOOX0IMMO 3HATh:

- OCHOBBI pacuera TYyLIEHUS BOJOM,

BO3/IYIIIHO-MEXaHUYECKON  TICHOM,
MOPOILIKOBBIMU COCTaBaMH, JTUOKCHIOM YIJIEPOA.

- omnpezeneHre TpeOyeMOro pacxoja W 3amaca OTHETYHIAUX BEMIECTB IPH
TYIICHUHU PA3JINYHBIX BUJIOB TIOXKAPOB.

- IPUOIMIKEHHBIE PACUETHI B POLECCE TYIIECHHUS MOKapOB.
- OCHOBBI pacyeTa TYLIEHUS MT0KapOB OTHETYIIAIUMHU BEIIECTBAMM.

OmnpeneneHue BpeMeHU paboThl CTBOJIOB TI0 3a11acy BOJBI — tp' 2, MUH.:
o VumIN, Y,

= , (3.1.)
* XNy e 60

rae V, —o0bem Boanl B uuctepue I1A, ;

N

p — 4MCJIO PYKaBOB B MaruCTPaIbHON M pabOUMX JIMHUSIX, LIT.;
v, - 00BEM BOJIBI B OJHOM PYyKaBe, J;

Nz — YHACJIO U THII CTBOJIOB, IIT.;

29— pacxoJl BOJIBI U3 CTBOJIOB, JI/C.



[Tpu momaue cTBosa (mpubopa) Ha TYIICHHE TMOXKapa MEHEE YeM Ha TPU pyKaBa OT
[TA — KoJIMYECTBO BOJBI B PYKaBHOW JIMHUU HE y4uThIBaeTcs, hopmyna (3.1) mpuHuMaeT
BU/I:

\%
t,"° = . . (3.2)
S Ny -q™2° - 60

crB et
OHpeHeHeHI/Ie BpCMCHHU pa6OTBI IICHHBIX CTBOJIOB M TICHCPATOPOB IIO 3alacy

Hy0 .
neHooOpasoBaresst — tp 2, MUH.:
Vl'lO
= no ?
ZNCTB "Qerg - 60

rae V"’ — BMecTuMOCTE Gaka JIst IeH000pas3oBarTes, I,

no
tP

(3.3)

Qer, — PACXOJ IPUOOpA TYIICHUS IO IEHOOOPa30BaTeltto, JI/C.

B pacuerax morepu meHooOpa3oBaTessi B pyKaBaX HE YYUTHIBAIOTCS, TaK KaK OHU
HE3HAUYUTEIIbHBI.
(\] o0
CpaBHMBas 3HaueHHMs BpPEMEHM pabOTHI tp 2" ® tp' , ONpENEISeM, 4TO
pacxoayetrcs ObICTpee: Boja WIM TI€HOoOOpa3oBaTenb. B manpHeHmmMX pacuerax
NPUHMMAEM MHHAMAJIBHOE 3HAYEHHME STHX BEIUYUH — tp

Omnpenenenne noiryyaeMoro 0o0beMa, BO3YIIHO-MEXAaHMUYECKOM MEHbI CpeaHel
3
KpaTHOCTU — V,, M™:

nmeHa

min
Vi=4es tp (3.4)
rae  qi™"® — pacxoj IO HeHe CTBOJIA MM '€HepaTopa, M /MHH.

Onpenenenue oObemMa TYIIEHUS BO3YIIHO-MEXAaHUYECKOW TIEHOM CpeaHeit
KPaTHOCTH — V., M’:
v
V. =-"1, (3.9
K
3
rie K3 — xoadduuument 3amaca meHbl, yYUTHIBAIOUIMNA €€ pa3pylleHue U mnorepu (B
pacueTax, kak npaswio, K; npuHumaercs paBHbIM 3).
. 2
Omnpenenenne BO3MOKHOH IUIOIIAAU TYIIEHHUS — S, M™:

— BOJSAHOI'O CTBOJIAa

S, = Ky, (3.6)
ITp
— BO3JIyIIIHO-IIEHHOTO CTBOJA, IIeHoreneparopa — SSenHo)
-
cenanc) _ 9
SEBIITIC) _ _;T_l; Ky, 3.7)
|
P

I7I€ ., —PACX0Jl CTBOJIA IO BOJE, JI/C;

PP —pacxon npubopa TyIieHus 0 pacTBOPY, JI/C;

2
I,, — TpeOyemas WHTCHCHBHOCTH MOJA4YM BOJbI Ha TYLICHHE MOXapa, Ji/(M™-c), IpH
1o/1a4e BOJBI CO CMAYMBATEIEM HHTCHCUBHOCTh IMOJJaYH CHIDKAETCS B 2 pasa;
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I},P — Tpebyemas MHTEHCHBHOCTB TOjIauM 6 % pacTBOpa neHoodpaszoBarels, n/(M¢);

Ky, — koo duruent, yuntoiBarommii GpakTuieckoe Bpems pabOThI CTBOJIOB OLPEEIISCTCs

o ¢opMmye:
t min
_p .
Ky = -
H
(3.8)
t, — HOpMaTHBHOE BpeMs TYLIEHUsS Moxkapa (A OOJIBIIMHCTBA BEIIECTB M MaTepHalloB

t, =10 mun.).

Tema Ne 4 TakTHYecKMe BO3MOKHOCTH MOKAPHBIX MOAPAa31eIeHU .

Bonpoc 1. TakTnyeckue BO3MOKHOCTH MOKAPHBIX MOAPa3Ae/JIeHUI.

OO0yuaronuicst 10HKEH 3HATh:

- MOJIpa3ICJICHUS TTOKAPHOU OXpaHbl U UX KJIaCCU(UKAIIUSL.

- MIOHSITUE O TAKTUYECKUX BO3MOXKHOCTAX MOKAPHBIX MOAPA3ICICHUH.

- (hbaKTOpHI, OMPENEIAIONINE TAKTUIECKUE BO3MOKHOCTH MOJpa3/IeICHU MO BUIAAM
JCVUCTBUU.

- OCHOBHBIC [IOKa3aTelid, XapakTEepPU3YIOIIME TaKTHUYECKUE BO3MOXKHOCTH
nojipasziesieHuit  (MPOIOJDKUTEILHOCTh T0/IaYd  OTHETYIIAIIMX BEIIECTB, MPEeNIbHbIC
PACCTOSIHUS TI0JIaYH CPEJICTB TYIICHUS U CTIEIIMAILHOTO 000PY/I0BaHUs), U UX pacuer.

Bonpoc 2. Takruyeckue BO3MOKHOCTH OT/JeJEHHI HA OCHOBHBIX H
cnenuaabHbIx ITA.

OOyuaroruiicst 10HKEH 3HATh:

- Ha3HAYEHWE U UCIOJb30BAaHUE OTACIICHUA HA OCHOBHBIX M CHEHUAIBHBIX
MOKapHBIX aBTOMOOUJISIX TIpU paboTe HA MOXKapax.

- TAKTUYECKUE BO3MOKHOCTH JI€KYPHOTO Kapayia Ha ALL;

- TAKTUYECKUE BO3MOXKHOCTH JIE)KYpHOTO KapayJsia Ha AHP;

Bonpoc 3. TakTnyeckue BO3MOKHOCTH KapayJia.

OOyuaronuiicst 10HKEH 3HATh:

- TAKTUYECKUE BO3MOKHOCTH JI€:KypHOTO Kapayia Ha ALl u AHP.

- CXE€MBI pPa3BEPTHIBAHUSI HA OCHOBHBIX U CIEIMATBHBIX MOXKAPHBIX ABTOMOOMIISIX.

- TAKTUYECKUE BO3MOKHOCTH MOKAPHBIX MOJIPa3/ICICHHM.

Tema Ne S [leiicTBUS MOXKAPHBIX NOAPA3JAeJIeHHMHA IO TYLICHUIO MOXKAPOB U
JukBuaanun nociaeacreuii YC.

Bomnpoc 1. Pemnamiee HanpapJjieHHe HA MOKape U NPUHIIUNBI €r0 BLIOOPA.

OOyuaroreMycst HEOOXOAMUMO 3HATh:

- CUJIBI U CPE/CTBA.

- ICKCTBUS IO TYLICHUIO MOXAPOB U MPOBEJECHUIO aBapUMHO-CHacaTeIbHbIX padoT
MOKAPHBIX MOJPa3ICICHUN U UX XapaKTePUCTHKA.

- OCHOBHAs 3aJlaya Ha moape.

- pelIarniee HarpaBJIeHNUE IEUCTBUI Ha MOXKape.

- pOJb IEPBOTO CTBOJIA [P TYIIEHUU TTOXkKapa U JIUKBUAAuu rnocieactsuid UC.

- PUHITUTIBI BEIOOPA PEIIaroNero HarpaBaeHusI.

10



- OTIMYME U OCOOCHHOCTH JAEWCTBUU MO TYIICHUIO MOXApOB MU TMPOBEACHUIO
aBapUIHO-CIAacaTeNbHBIX PA00T MEPBBIX U MOCIEIYIONINX MMOKAPHBIX M0 IPpa3IeICHUM.

- pa3Be/ika MecTa mokapa.

- LIeJIb ¥ 33J1a4¥ Pa3BEIKU.

- OpraHu3anys u crocoObl €e MPOBEICHHUS.

Bompoc 2. DJranbl [aedcTBMHA NOApa3Je/JieHHMA IO TYLICHHUI0 IO0Xapa |
NPOBEJeHNI0 ABAPUITHO-CIIACATEIbHBIX PadoT.

OOyuaromeMycst HeOOXOAMMO 3HATh:

- aBapuitHO-criacaTeNbHbIe PabOThl, CBS3aHHBIE C TYIICHUEM TOXKapa.

- IIyTH ¥ CIIOCOOBI CIIaCaHUsl JIFOJIEH.

- IPUHLIMIIBI UCIIOJIb30BAHUS TEXHUKH MOAPA3AECICHUIN MOKAPHOU OXPaHbI B IIEPUOJ
OpraHU3alMH CIIACATEIbHBIX PadoOT.

- TYLIEHHUE MT0Kapa u TMkBuAanus nociueacteuii YC.

- OrpaHUYEHUE PA3BUTHUSA M1OKAPaA U MPEKPAILLECHUE TOPEHUSI.

- BBINIOJTHEHHE CTICIIMANIbHBIX padoT Ha MoXKape.

Bomnpoc 3. /Io/2KHOCTHBIE JIMIA HA MOKape.

OO6yuarorieMycst HeOOX0IMMO 3HATh:

- TpeboBanus IlpaBun oxpaHbl TpyJa NpU BEAECHUU JCUCTBUN MO TYIICHUIO
II0>KapOB.

- JIEUCTBUSA TMOXAPHBIX MOAPA3JACICHUNA MO TYIICHUIO MOXAapOB W JHUKBUAALUU
nocneacteui UC.

Tema Ne 6 Meroauka pacyera CHJ M CPeACTB A TYLIEHHMS IOKaApOB H
JukBuaanum nociaeacreuii YC.

Bomnpoc 1. Lleanb pacyera cUJI M CPeACTB JJIA TyLIEHHUS MOKAPOB U JIMKBUIALMH
YcC.

OO6yuaroreMycst HeOOX0IMMO 3HATh:

- 1IeJIb pacueTa CUJI U CPEACTB JIJIsl TYHIEHUs MoxkapoB U aukBuaanuu YC.

Bonpoc 2. BbiOop HCXOAHBIX JAHHBIX M MOJEJIMPOBAHUE OOCTAHOBKH HA
noskape.

OO6yuaroreMycst HeOOX0IMMO 3HATh:

- BBIOOP MCXOJIHBIX TAHHBIX U MOJCJIMPOBAaHNE 0OCTAHOBKH Ha MOXKape.

- oTpeiesieHne He0OXOAMMBIX TTapaMETPOB TYIICHUS TTOXKapa.

Bonpoc 3. Bbi00op ortHerymaiiero pemecrsa U TpedyeMoii HHTEHCUBHOCTH €ro
MoJa4YM HA TyIIeHUEe U 3ALUTY.

OO6yuarorieMycsi HEOOX0IMMO 3HATh:

- BBIOOp OTHETYIIAIIETro BElIecTBa U TpeOyeMoW MHTEHCHBHOCTH €ro TMojadd Ha
TYIIECHUE U 3aITUTY.

- PUHITUTT PACCTAHOBKHU CUJI U CPEJICTB.

- pacyeT HEOOXOIMMOTO KOJUYECTBA TPeOyeMbIX MPUOOPOB MOIaYU OTHETYIIIAIINAX
BEILIECTB.

- ompeiesieHre TpeOyeMOoro KOIMYeCTBa MOKAPHBIX MAIIMH OCHOBHOTO HAa3HAYCHUS.

- OMpeJeJeHUe YHUCICHHOCTU JUYHOTO COCTaBa JJjisi MPOBEACHUSA JEUCTBUU IO
TyIIeHuo moxapa. Onpenenenrue Tpe0yeMoro KOJu4ecTBa OCHOBHOM MOXAPHOU TEXHUKHU
Y HOMEpa BbI30Ba MOXKAPHBIX MOAPA3ACICHUMN.
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- ompeneieHHe HEOOXOAMMOCTH NPUBICUCHHS CHELMATBHOM M XO3AHCTBEHHOU
TEXHHKH, CITYKO roposia 1 00BEKTOB, CUJI U CPENICTB APYTUX MUHUCTEPCTB U BEIOMCTB.

- METOAMKA pacyera CWJI M CPEACTB I TYIIEHHsS II0)KAPOB M JIMKBUAALMH
nocinencteun YC.

Tema Ne 7 VYnpasieHue mnoapasjejieHUSMH 10 TYIIEHHIO IO0KAPOB W
JUKBUAAnUU nocjaeacreuii YC.

Bonpoc 1. OcHOBHBbIE NPUHUMIILI YIIPABJIEHUS] NMOAPA3JeJIeHUSIMH HA MOXkKape.
JIOJIZKHOCTHBIE JINIA HA T0KAape.

OOyuaromeMycst HeOOXOAMMO 3HATh:

- 00CTaHOBKA Ha TOXape — OMpPEACTAIONNi GakTop BHIOOpA CUCTEMBI YIIPaBICHUS
MO/APAa3/ICIICHUSMH.

- CBSI3b Ha TMoOXKape. Buabl cBsi3M, TEXHUYECKHE CPEIACTBA U OPITEXHHKA B
yhnpaBlIieHUH cuilamMu U cpenctBamu. OOpaboTka W mepenaya uHOpMAIUU B XOJE
JNEUCTBUI MO TYLIEHUIO NTOKapoB U JIMKBUAAMYU nocneactsui YC.

Bomnpoc 2. IIpaBa u o0s13anHocTn PTII.

- 00yyaromieMycsi HEOOXOAMMO 3HATh:

- pykoBoautenb Tymenus noxapa (PTII), ero mpaBa u o0s3anHocTH. TpeboBanus,
npenbssisiemeie Kk PTIIL

Bomnpoc 3. OnepaTuBHbIii IHTA0, 00eBble YYACTKH U ThLJI Ha MOXKape.

- o0y4aromeMycs He0OX0AMMO 3HATh:

- OlepaTUBHbIM 1mTad TymeHusa mnoxapa kak opran PTII nmo ynpasnenuro
MO/pa3/ICICHUSMH.

- MecTo 1mTada Ha MmoXKape, JOKyMEHTHI U 000py/10BaHUE.

- 00513aHHOCTY HAaYaJIbHUKA ONEPAaTUBHOIO MITA0A.

- 00eBbIC YUaCTKH (CEKTOpa) Ha MOoKape, OpraHu3alus uX padoThI.

- MpaBa U 00s13aHHOCTH HaYaJIbHUKA Y4acTKa (CEKTopa) TYIICHHS ToKapa.

Bomnpoc 4. Tl HA no)kape NPH HEYIOBJIETBOPUTEILHOM BOJOCHAOKEHHUH.

OO6yuaroreMycst HeOOX0IMMO 3HATh:

- TBLJI Ha TIOKape.

- ICUCTBHS HayaJbHUKA ThUIa IIPU BCTPEUYE M PACCTAHOBKE CHUJI U CPENICTB, B XOJI€
TYIIEHUS M0XKapa U MOCJIE €ro JUKBUAAIUY.

- IOKYMEHTHI ThLJA.

Tema Ne 8 IlpeaBapuresibHOe NUVIAHUPOBAHUE AEHMCTBUI MOApAa3iejieHHUH 110
TYUICHHUIO M0KAPOB U JIMKBUAAUUM nocaeacreuii YC.

Bonpoc 1. Buabl ¥ HazHaYeHHe JOKYMEHTOB IUIAHUPOBAHMS JCeMCTBUI IO
TYLICHUIO IO0KAPOB.

OO6yuaronuiicst 10HKEH 3HATh:

- OlepaTUBHBIC TOKYMEHTHI CIY>KObI TapHU30HA MOXKAPHON OXpaHbl, UX 3HAUYEHUE B
OpraHu3alliy TYLIEHHS MOKapOoB U JTMKBUAALMH nocaeactsuil YC.

- pacnucaHu€ BBIE3ZOB Ha IMOKapbl W IUIAHBI NPUBIICYEHUS CUJI U CPEICTB:
MPUHIIUIIBI KX Pa3padO0TKU U ONTHMHU3ALINH.

- 3HaYCHHE U BUBI IPEIBAPUTEIIHLHOTO TUIAHUPOBAHNUS IEUCTBUN.

- mepeyeHb OOBEKTOB, HAa KOTOPHIE YCTAHABIMBAIOTCS TOBBIIICHHBIE HOMeEpa
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BBI30BA.

Bonpoc 2. Illianbl TyneHus 1Mokapos.

OOyyaromuics J0JKEH 3HATh:

- IUTaHBl TYUIECHUS TMOXKApOB: Ha3HA4YEeHHE, CoJepKaHue, OPOopMIICHUE, TMOPSIOK
OTpabOTKHU U UCTIOJIb30BaHMUS.

- onpeiesieHne 00bEKTOB, Ha KOTOPhIE COCTABIISIFOTCS TIJIaHbI TYIICHUSI TIOKAPOB.

- wucnoyib3oBaHue OBM nns nporHo3upoBaHus OOCTaHOBKHM TIpH  pa3paboTke
ONEPATUBHBIX JTOKYMEHTOB IO TYILIECHUIO MOKAPOB U JIMKBUAAMKU nocieacteuid YC.

Bonpoc 3. KapTouku TyuieHus: M0KapoB.

OO6yuaronuiicst 10KEH 3HATh:

- KapTOYKHU TYIICHUS TOXKApoOB: Ha3HAUY€HHUE, coaepkaHue, ohopMIICHHE, MOPSII0K
OTpabOTKHU M MCTIOJIB30BAHMUS.

- ofpesiesieHne 00bEKTOB, Ha KOTOPBIE COCTABIISIOTCS KAPTOUKHU TYLIEHUS [10KapOB.

- ucnoib3zoBaHue OBM nns mporHo3uMpoBaHusi OOCTaHOBKM IpU  pa3paboTKe
OIEPATUBHBIX JJOKYMEHTOB 110 TYLICHHUIO II0’KAPOB U JIMKBU ALy nocieacteuid YC.

Tema Ne 9 TakTHueckasi HOATOTOBKA JIMYHOTO COCTABA MOAPAa3/AeJeHIH.

Bomnpoc 1. IloxapHo-TakTHYecKasi MOATOTOBKAa HAa4YajlbCTBYIOIEI0 COCTaBA.
Buasl IITII n ux coxep:kanue.

OOyuaromuiics JOHKEH 3HATh:

- MporpamMmma MoAroTOBKY JUYHOTO cocTtaBa noxpasaenenni ['TIC.

- NPUHUUIBIL, (GOPMBI U METOABl TAKTUYECKOM MOJATOTOBKH JIMYHOTO COCTaBa
MTOKapPHOU OXPaHBbI.

Bonpoc 2. IloxkapHo-TakTH4YecKHe Y4YeHHMs, NOPAAOK HX MOATOTOBKH H
NpOBeICHUSI.

OO6yuaronuics 10HKEH 3HATh:

- LeJb, 3aJadd, BBl U NEPUOAUYHOCTH IPOBEACHUS IOKAPHO-TAKTUYECKHUX
YYEHMI, UX MECTO B CHCTEME IMOArOTOBKH HaYaJbCTBYIOLIErO COCTaBa M0KAPHON OXPAaHBI.

- HOATOTOBKY YUYEHUM.

- METOJIMKY TIOATOTOBKM PYKOBOJUTENS, pa3pabOTKH TaKTUYECKOTO 3ambICia U
IJIaHA-KOHCIIEKTA YYEHHS.

- 0COOEHHOCTH TMOJ0Opa TMOCPEAHUKOB, CPEACTB HMMHUTAIMHM U MaTEpHAIbHO-
TEXHUUYECKOE 00ECTIeUeHUSI.

Bomnpoc 3. IloaroroBka JM4YHOro0 COCTaBAa.

OO0yuaronuiicst 10HKEH 3HATh:

- MOPSAOK MOJTOTOBKM M METOJIMKA MPOBEJECHUS KIACCHO-TPYNIIOBOTO 3aHSTHS C
JUYHBIM COCTABOM KapayJia MoKapHOW YacTH.

- TOPSAJIOK TOJTOTOBKM W METOJIMKAa MPOBEACHUS MPAKTUYECKOr0 3aHATHS IO
PELICHUIO NTOKAPHO-TAKTUYECKOH 3ajauH.

- TPUHUUIBL, METOABl M (OPMBI TAKTUYECKOM MOJATOTOBKH HAYaJIbCTBYIOIIETO
COCTaBa MOKapHOU OXPaHBbI.

- TMOATOTOBKY PYKOBOIMUTENS K pa3IMYHbIM BUIAM 3aHATHA [0 TAKTUYECKOH
MOATOTOBKE, 3TAMbl OATOTOBKH.

- 001IMe W YaCTHBIE BOMPOCHI M3yUYEHUS ONEPATHUBHO-TAKTUYECKUX OCOOCHHOCTEH
paiioHa BbIe3/1a, OT/IEIbHBIX 0OBEKTOB, 3JaHUI U COOPYKEHUII.
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- TPYIIIOBbIE YIPAKHEHHUS, I€JIOBBIE UTPbI, UX LIEJIH U 33/1a4H, TOPSIOK NOATOTOBKU
Y TIPOBEICHUS.

- CTaXUPOBKY HAYAJIBbCTBYIOLIETO COCTaBa: Ha3HA4YEHUE, 3aJaud, MOPSIIAOK
IPOXOKIAEHUSA U OTYETHOCTD.

- TIOBBIIICHHE KBATM(UKAIIMU HaYaIbCTBYIOIIETO COCTaBa, MOPSIOK ONpPENeIeHUs 1
OPUCBOCHHUS  KJIACCHOM  KBaMuM(UKanuu,  IIKOJAa  ONEpPaTUBHOTO  MAacTEepCTBa,
CaMOCTOSTENIbHAS TOATOTOBKA.

- U3y4YeHHE U Pa3dop MoKapoB.

- CYIIHOCTb, IIeJIb W 3aJa4d U3y4eHHs moxapoB. [lopsanok opopmieHnus onmucaHus
roxXapa.

- (hopMBbI aHANM3a TEWCTBUN MOAPA3ACICHAN TOKAPHON OXPaHHbI.

- aHaJM3 TOJOXUTEIBHOTO OIBITa W OUIMOOK B padoTe MOApa3aeNeHUl, HOBBIX
(dbopMm ynpaBieHUs! CUWIAMH U CPEACTBAMU, CIOCOOOB U MPUEMOB TYILICHHS.

- pa3dop MOXKapoB, METOAMKA €ro IOArOTOBKH, MOPSAJIOK TPOBEACHUS C
HaYyaJIbCTBYIOIIMM COCTaBOM U MTOAPA3/IEICHUIMH FrapHU30Ha.

Tema Ne 10 TymeHnne mo:kapoB B CJ10’KHBIX YCJIOBHSIX.

Bomnpoc 1. Tymenue nos;kapoB npu HeI0CTATKE BO/BbL.

OO6yuarorieMycst HeOOX0IMMO 3HATh:

- 0COOCHHOCTH TYIICHUS MMOXKAPOB MPU HEAOCTATKE BO/IBI.

- OpraHu3alyio TMoJa4yd BOALI HA TMOXap B TMEPEKayky, I[OJBO3OM U
TUAPOIJIEBATOPHBIMU CUCTEMaMHU.

Bompoc 2. TymeHue noxapoB 1NpH HeOJATONPHUATHBIX KIMMATHYECKHUX
yCJIOBHSIX.

OO6yuaromeMycsi HEOOX0IMMO 3HATh:

- TYILIEHHE TI0KapOB MPU HEOIArOMPUATHBIX KIIMMATUHYECKUX YCIOBUSX: B YCIOBUSIX
HU3KHX TEMIEPATYP U CUIBHOM BETpE.

Bonpoc 3. Tymienue mo:kapoB B YCJI0OBHSIX 0CO00H ONMACHOCTH ISl JIMYHOIO
cocTraBa

OO6yuaroreMycst HeOOX0IMMO 3HATh:

- TYLIEHHE TMOKAPOB MPU HAIWYAHU ABAPUHHO-XMMHUYECKUE OMNACHBIE BEIIECTBA
(AXOB).

- TYHIEHUE MOKAPOB MPU HAJTMYUU B3PHIBYATHIX BEIIECTB.

- TYIIEHUE TTOKapOB B HEMPUTOHOM JJIsI IbIXaHUS Cpe/ie.

- MpaBuUjIa OXpaHbl Tpya MPU TYIICHUH TT0KAPOB.
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Tema Ne 11 Tymienue mo:kapos B 31aHUSAX.

Bonpoc 1. OneparuBHo-TakTH4eckasi xapakrepucruka (OTX) rpaxaanckux
30aHUI U pa3BUTHE M0KaPOB B HUX.

OOyyaromuics 10JKEH 3HATh:

- BUJbI TPAXKIAHCKUX 3JaHUN.

- ONEPATUBHO-TAKTUYECKYIO XapaKTEPUCTUKY JKUJIBIX U OOIIECTBEHHBIX 3aHUM.

- pa3BUTHE MOKAPOB HA Ta)Kax, YepJaKax v B MOABAJIAX I'PAXKIAHCKUX 3TaHUN.

- BO3MOJKHBIE ITyTH PaCIPpOCTPAHEHUSI TOPEHUS.

- POTHO3UPOBAaHUE OOCTAHOBKH Ha TMOXKape.

Bomnpoc 2. /leiicTBusi 10 TYHIEHUIO MOKAPOB M JTUKBUAAUMHU nocjaencreuii YC.

OO6yuaronuiicst 10KEH 3HATh:

- IEWCTBHSI IEPBOTO MOAPA3AEIICHHUS], IPUOBIBILIETO HA MOXKAp.

- 0COOCHHOCTH Pa3BEJIKH MOXkKapa.

- 0COOEHHOCTH OTIpEIENICHUS PEUIAtOIIEero HallpaBIeHUsl O0EBbIX JEHCTBUI.

- 0COOEHHOCTH 3BaKyally U CIaCaHMs JIIOEH.

- CIIOCOOBI ¥ PUEMBI NTOAAYN OTHETYUIAIINUX BEIIECTB.

- OpraHU3alMIo U TAKTUKY BeJIeHUs1 OOEBBIX JEHCTBHIA.

- CIIOCOOBI YIPABICHUS CUJIAMU U CPEICTBAMH.

- B3aUMOJIEWCTBUE CO CHELHUATBHBIMU CIYXOaMH MpU TYIIEHUH I[0XKApOB MU
nukBuganun YC.

- MpaBUJIa OXPaHbI TPyJa IPHU TYLIEHUH MOKapa.

OOyyaromuiics 10JKEH YMETh:

- CaMOCTOSITEJIBHO BBINOJHATh PAacyeT CUJI U CPEICTB Ha TYLIEHHE IOKAPOB M
TuKBUAANMIO TTochaeacTBUd YC B pa3IMYHBIX YACTAX TPAXKAAHCKUX 3IAHUN.

Tema Ne 12 U3yueHue mokapos.

Bonpoc 1. Ilean, 3amaun v ¢QopMbl HM3y4YeHUS] M aHAJAM3a JACHCTBUH IO
TYLICHHUIO I0KAPOB.

OO6yuaroreMycst HeOOX0IMMO 3HATh:

- QHAJIN3 ICMCTBUM MO TYIIEHHUIO MOKAPOB U IPOBEICHUIO aBAPUNHO-CIACATEIIbHBIX
paboT mopaseNeHui OKapHON OXpaHbI: 11eJb, 3aa4 U (POPMBI aHATIH3A.

- MIEPEUYECHb U XapaKTep MEPONPHUSATHM IO NPEAYIIPEKICHUIO PA3BUTHUS MOXKAPOB U
COBEPILICHCTBOBAHUIO JICCTBUH IO UX TYIIEHHUIO.

- aHaJM3 OMMOOK U YYET MOJIOKUTEIHHOTO OMbITa JEUCTBUH O TYIICHUIO MTOXKApPOB
Y TPOBEICHUIO aBApUHHO-CIIACATENILHBIX Pa0OT W HOBBIX (JOPM YMpaBJICHUS CHJIAMHU U
Cpe/ACTBaMH, a TAKKE CIIOCOOOB Y MPUEMOB TYIIICHUS.

- pa300p MOkKapOB C JIMYHBIM COCTABOM TMOJIPa3ICJICHUIN MOKapHON OXPaHBI.

- 1enH, 3a1a4u 1 (POpMBbI M3YyUCHUS M aHajdu3a JCHCTBUM MO TYIICHUIO MOXKapOB U
MPOBEJICHUIO  aBapUHHO-CIIAcaTeNIbHBIX  pabOT  JIMYHOTO  COCTaBa  IMOYKapPHBIX
MOJpa3ACICHUN.
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Tema Ne 13 IlonsaTHe n KiIaccupukanusi Ype3BbIYaHBIX CUTYALMIA.

Bomnpoc 1. Cruxuiinbie 0eacTBus B JuTocdepe.

OO6yuaronuMcst HE0OXOAMMO 3HATh:

- CTUXHITHBIE O€/ICTBUS B IUTOC(hEpE.

- cTuxuiHbIe Oe/ICTBUS B TUpochepe.

- CTUXHITHBIE O€/ICTBUA B aTMOChepe.

- IPUPOJHBIE YPE3BbIYANHBIE CUTYAIUU.

- TEPMUHBI U ONIPEICTICHUS.

- MPUPOJHBIE OMTACHOCTH.

Bomnpoc 2. Ctuxuiinbie 6eacTtBus B ruapocdepe.

OOyuaromuMcst HEOOXOUMO 3HATh:

- aBapuilHO-cmacaTelbHbIE W JAPYIME HEOTJOXKHBIE pPadOThl MpHU JUKBUAAIUU
ITOCJIEACTBAN HABOJAHEHUH, 3aTOILUICHUN U IIyHAMM.

- MOHUTOPUHT ¥ TMPOTHO3UPOBAHUE OIMACHBIX THUJIPOJIOTUYECKUX SBICHUU U
IIPOLIECCOB.

Bomnpoc 3. Cruxuiinbie 0eacTtBus B aTMocepe.

OO6yuaronuMcst HE0OXOAMMO 3HATh:

- aBapuiiHO-CIlacaTelbHbIE W JPYrU€ HEOTJIOKHBIE Pa0OThl MPU JTUKBUAALNH
MOCJICACTBUH 00BAJIOB, ONIOJI3HEH, CEICH, CHEIKHBIX JIaBHH.

Bomnpoc 4. Ilpupoanbie 0IACHOCTH.

OO6yuaronuMcst HeOOXOAMMO 3HATh:

- TeXHUYECKHE CPEACTBa JUIsl MPOBEACHUS CIAcaTelIbHBIX pabOT MpHU JIMKBUAALMU
ITOCJIEJICTBHH 00BaIOB, OIOJI3HEH, CeIeH, CHEIKHBIX JIABHH.

Tema Ne 14 Ha3zna4venue U OPraHU3aAlUOHHASA CTPYKTYpa
CHEeUAJM3MPOBAHHBLIX OTPAAOB. (OCO0EHHOCTH OCHAIEHMS M BO3MOKHOCTH
CIeNUAJM3MPOBAHHBIX MOAPa3ieJeHUM MO0 TYLWIEHUI0 KPYNHbIX [OKApOB U
JukBuaauun nocjaeacrsuii YC.

Bomnpoc 1. Opranusanus AeATeJbHOCTH CIIEHAJIN3HPOBAHHBIX MOAPA3AeJIeHUil
I'lTC MUC Poccuu.

OO6yuarorieMycst HeOOX0IMMO 3HATh:

- OpraHU3alvi0 AEATEIbHOCTU CHeNUanu3upoBaHHbIX noapasaeneauit ['TIC MYC
Poccuu, ux Ha3HaueHHE, JUCIOKALIMS.

- OpPraHu3alMOHHYIO0 CTPYKTYpPY CHEUUATU3UPOBAHHBIX PErHOHABHBIX OTPSIAOB
I'TIC MYC Poccuu 1o npoBeileHHIO aBapuiiHO-criacatelibHbIX padoT (ACP), chepa ux
NESATENBHOCTH.

- Ha3HAYEHHUE U UCTIOIb30BaHUE MOKAPHBIX PACYETOB OTACJICHU criacaTesnei.

- JIOKYMEHTBI, PErJaMEHTUPYIOIIHE  JEATEIbHOCTh  CIEIHAIM3UPOBAHHBIX
noapazaenenuid ['TIC MUC Poccun o nipoBeaenunto neppoouepeaabix ACP.

- TOpANOK  KOMIUIEKTOBAaHHS  JIMYHBIM  COCTaBOM  CIELHAIU3UPOBAHHBIX
noapasaenenuit I'TIC MUYC Poccun.

- OCHOBHBIE 3aJ]a4yM, CTOAILIME MEpe]a CIEeUHAIN3UPOBAHHBIMU IOAPAa3AEICHUIMHU
I'TIC MYC Poccuu npu TynieHUM KpyIHbIX N0apoB, npoeneHnu [TACP u nukBuganum
nocnencteuii UC.

- TIOPSIIOK OCHAILEHUs criennanu3upoBaHHbiX nojpasnaeneHuit I'TIC MYC Poccun
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CIIELHAIbHBIM aBAPUNHO-CIIACATEIIbHBIM 000PYIOBAHUEM U TEXHUKOM.

- Ha3HAYEHHE, MEPEYeHb M BEIOMOCTh KOMIUIEKTAIlMU CHEHUAIBHOTO aBaApUUHO-
CrlacaTesIbHOro 00OpYI0BAaHMS M CIICIMATBHON TEXHUKU, UX KIacCU(UKAIMSA U OCHOBHBIC
TaKTUKO-TEXHUYECKHE JaHHbIE, IPEAbIBIsIEMbIC K HUM TPEOOBaHUS.

Bonpoc 2. IloHsiTie 0 TAKTHYECKHX BO3MOKHOCTAX CHENHAJIU3HPOBAHHBIX
noapasaejeHuii (0TaeJeHui crnacaresiei).

OO6yuarorieMycsi HEOOX0IMMO 3HATh:

- MOHATHE O TAKTUYECKUX BO3MOXKHOCTSX CHEIUATU3UPOBAHHBIX MOApPA3JACICHUN
(otnenenuii cnacatenen).

- OCHOBHBIE (DAaKTOpPHI M TApPaMETPhI, OMPEIACIAIONINE TAKTHUYESCKHE BO3MOXKHOCTH
CIICLIMAJIM3UPOBAHHBIX TOJPA3AECICHAN, UCXOAS W3 OTICIbHBIX BUIOB ACHUCTBUN: NPU
CIacaHuy JIofIeH, pa300pKe KOHCTPYKITUH, JIOKAJTU3AINK aBapHil ¢ BRIOPOCOM aBapUHO-
xuMuueckue onacHele Bemectra (AXOB) u apyrux.

- HA3HAYEHHUE U OPTraHU3aIMOHHYIO CTPYKTYPY CIEIUAIN3UPOBAHHBIX OTPSIAOB.

- 0COOCHHOCTH OCHAIIICHUS U BO3MOXKHOCTU CIICIIMAIM3UPOBAHHBIX T10Ipa3icICHUI
M0 TYHIEHMIO KPYMHBIX MOKapoB U JUKBU AU nociaeactsuit UC.

Tema Ne 15 Tymenne Jjanama@THBIX MOKAPOB.

Bonpoc 1. Oco0eHHOCTH pPa3BUTHS MOKAPOB HAa OTKPBITOM INPOCTPAHCTBE, B
JIECHBIX MACCHBAX U HA TOP(pONpeANPUATHSIX.

OO6yuaronuiicst 10HKEH 3HATh:

- KJIacCU(PUKALNIO U XapaKTEPUCTUKY JIECHBIX MOXKAPOB.

Bonpoc 2. Opranu3zanusi TyllleHUsl MOKAPOB HA OTKPBITOM MPOCTPAHCTBE, B
JIECHBIX MACCUBAX U HA TOP(oNpeANPUATUIX.

OOyuaronuiicst 10HKEH 3HATh:

- OpraHu3aIuio TYIIEHUsI MOKapOB JIECHBIX MAaCCHUBOB.

- CWJIBI U CPEACTBA, IPUBIICKAEMBbIE JISl TYIICHUS MTOKapOB.

- IecomokapHbie PopMUpOBaHUSI.

- B3auMmojelctBue noxapHo oxpansl MYC Poccum ¢ 3auHTEpeCOBaHHBIMHU
BEJIOMCTBaMHU.

- 0COOCHHOCTH TIPOBEICHUS Pa3BEIAKHU JIECHBIX TTOKAPOB.

- COCOOBI U TIPUEMBI TYIICHUS: CO3JJaHUE MPOTHUBOIIOKAPHBIX PA3PHIBOB HA IMyTSX
pacrpoCTpaHEHUs OTHS U IyCK BCTPEYHOTO OTHS, CO3JaHNE MUHEPATU3UPOBAHHBIX MOJIOC
U Jp.

- MpaBuUJIa OXpaHbl TPpya MU TYIICHUH TTOKApPOB.

- OpraHM3allii0 TYIIEHUS TOXKAPOB TOPQSHBIX MOJEH M MECTOPOXKIACHUH: pPOJb
Ype3BbIUYAWHBIX KOMHUCCUH TIPU TYIICHUHU TO0XKapoOB, MPUBJICUCHHUE JIIOJICKUX PECYpPCOB U
TEXHUKHU TOPPOTPEANPUITHHN IJIs1 TYIISHUSI TIOKAPOB.

- OpraHu3allio OMNEPATHBHOrO IMTaba HAa TOXKape C y4yacTHEM IMpeACTaBUTENEH
aIMUHUCTPAINH palioHa U CTICIIHAIBHBIX CITYXKO.

- c1IOCOOBI ¥ IPUEMBI TYTIIIEHUS TOPHOTIONEH.
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Tema Ne 16 Tymenne nmo:kapoB B KyJbTYPHO-3PeJTHIIHBIX YYpeKICHUAX.

Bonpoc 1. OmnepaTHBHO-TAKTHYECKASl XAPAKTEPUCTHKA M OCO0EHHOCTH
Pa3BUTHS MOKAPOB B KYJbTYPHO-3PEeJTUIIHBIX YUPeKIeHUSX.

OOyyaromuics 10JKEH 3HATh:

- ONEPATUBHO-TAKTUYECKYIO XapaKTEPUCTUKY U OCOOCHHOCTH PA3BUTHUSI OKAPOB.

- OCOOCHHOCTH Pa3BUTHUS IMOXKapa B CIEHMYECKOW YaCTU KYJIbTYPHO-3PEIUITHOTO
YUPEKIACHUS.

- 0cOOGHHOCTH pPa3BUTHUA TOXKAapa B 3PUTEIBHONM YacTH KYyJIbTYPHO-3PEIHUIIHOTO
YUPEKIACHUS.

Bomnpoc 2. OcodenHocTH TylIeHus MOkapoB u Juksuaanun YC.

OOyuaronuiicst 10KEH 3HATh:

- IEWCTBHSI IEPBOIO MOAPA3/ACIICHNUS.

- OIIPE/ICJICHNE PEIIAOIIETO HAIIPABJICHHUSL.

- 0COOEHHOCTH OpraHM3alMK pa3BEIKU MoXKapa.

- IPEJOTBPALLECHNE TAHUKH.

- JIEUCTBUS PYKOBOJUTEINA TYUIEHUS I0Kapa IO YNPABICHUIO HHXEHEPHBIMU
YCTPOMCTBAMH IIPOTUBONOKAPHOU 3aILUTHI.

- yOpaBjeHHE CHJIIaMU W CPEICTBAaMHU Ha IOXape, OpraHu3aius Irada, 0OeBBIX
Yy4acTKOB, B3aMOICUCTBUS MOIPA3JICIICHUN U CIIELUATIBHBIX CITYXKO.

- OTHETyUIAIllM€ BEIIECTBA, MHTEHCUBHOCTh M CIIOCOOBI MX MOJAaYu Ha TYUIEHUE
no>kapa.

- OCOOEHHOCTHM TYIIECHHS TOKApOB BO JBOpPLAX W JOMaxX KyJIbTyphl, KiyOax,
KHHOTEaTpax, HMpPKax, CIOPTUBHO-KOHIEPTHBIX KOMIUIEKCAX.

- MpaBUJIa OXPaHbl TPYJla MPHU TYLIEHUU MOKAPOB.

Tema Ne 17 Tymenue nmoxxkapoB u JUKBUAANMA apapuid U nocjaencrsuid YC B
pe3epByapHbIX MapKax XPaHEHHUs JIETKOBOCIUIAMEHSIIOIIUXCH W TOPIOYHX
JKMIKOCTEH, CXKUKEHHBIX YIJIeBOJIOPOIHBIX I'a30B.

Bonpoc 1. OmnepaTHBHO-TAKTHYECKAS XAPAKTEPUCTHKA M O0CO0EHHOCTH
pa3BUTHS MOKAPOB.

OO0yuaronuiics 10HKEH 3HATh:

- OnepaTUBHO-TAKTUYECKAsi XapaKTEPHUCTUKA PE3epPBYapHbIX MapKOB XPaHEHHS
JIBXulXuCVYT.

Bomnpoc 2. Oco0eHHOCTH TylIeHUs NOKaApoB U JukBugauuu YC.

OO6yuaronuiicst 10HKEH 3HATh:

- MEPOMpPUATUA U ACHUCTBUS MOJPA3ACICHUN MO TYLIEHUIO MOXKapa U MPOBEJICHUIO
ACP, mnpoBoauMBIE B HaYaJlbHBIA TI€PUOJ, TMpPU TOATOTOBKE K  TYIICHHIO,
HEIMOCPE/ICTBEHHOM TYILICHUHU U MOCJIE TYIICHUS MoXKapa.

- OCOOCHHOCTH YMpaBJIEHUS NEUCTBUSAMU MOAPA3ACICHUN MO TYLUICHUIO MOXapa U
nposeneHuto ACP. B3aumopeiictBue ¢ agMuHHCTpalen u ciryx0amMu o0beKTa.

- IENCTBUS MOAPA3ACICHUN 0 TYIICHUIO mokapa u nposenenno ACP B ogHOM n
HECKOJIbKUX pe3epByapax, npH (hakeITbHOM FOPEHUH U BO3MOXKHOM BCKHUIIAHUM U BBIOpOCE
He(TEeNPOAYKTOB, TpU pa3pylLICHUH pe3epByapa M apMmaTypbl, NpU BO3HUKHOBEHUU
aBapuu wim YUC.
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- OTHETYyIIAlIUE BEIlleCTBa, TEXHUKA M10J]Ja4d UX Ha TYIICHUE MoXKapa.
- CX€Ma pa3BepThIBAHUS CUJI U CPEJICTB.
- HOpMaTUBHBIE IaHHbBIE JJISI pacyeTa CUJI U CPEJICTB.
- TYIIEHHUE TOKapOB CIoco0amMu NepeMellIBaHus )KUIKOCTEH B pe3epByape, mojilaqu
MIEHBI Yepe3 CIIOW roproYero.
- 0COOCHHOCTH TYIICHHUS CIIUPTOB U IPYTUX MOJSPHBIX KUIKOCTEN B pe3epByapax.
- IpaBUJIa OXpaHbl TPY/la MPHU TYHICHUU TTOKaPOB.
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10.

11.
12.
13.

14.
15.

Jlutepartypa

a) OCHOBHas JJUTEpaTypa

3aayHuK MO TMOXapHOW TakTuke: ydeOHoe mocobue / A. B. Haymosn, A. O.
CemenoB, /I. B. Tapakanos, [O. II. CamoxBasnioB. - MBanoo: ®I'bOY BO
NBaHoBckas noxapHo-cnacarenbHas akajgemusa ['TIC MUC Poccun, 2019. - 190 c.
Tepeone B.B., bormanoB A.E., CemenoB A.O., TapakanoB /I.B. Ilpunsarue
peleHuid Mpu YIpaBICHUH CUJIaAMU U CpeJCTBaMU Ha moxkape. — ExatepunOypr:
OO0 «M3nmareapctBO «Kamany, 2012. — 100 c.

0) ONOTHUTEIbHAS JIUTEepaTypa

Haymos A.B., Bosikos B.B., CmupnoB B.A., ®posnos C.I'. Opranuzanus TyleHUs
M0’KAPOB U MPOBEJICHNE aBAPUNHO-CIACATENbHBIX padOT B 3JaHUSAX MOBBILIEHHOM
sTaxXHOCTH. YuebHoe mocodme. — MBanoso: OOHU WU I'IIC MUC Poccun,
2010.

CamoxBanoB [O.II. TymeHnue noxapoB Ha NPEAUPUATHAX U B YUPEKICHUSIX
pPa3IMYHOrO0 Ha3HA4YeHHs. Y4YeOHOe MOCOOME MO BBINOJHEHUIO KypCOBOW pabOThI
no aucuurmmae «lloxapuas taktuka»/ A.B. Haymos, JI.}FO. CamoxBanos, B.A.
Cwmupsos - BU I'TIC MYC Poccun, 2010.

CwmupHoB B.A., HaymoB A.B., Bonkos B.B., boromonos M.B., MsaxteneB JI.H.
[ToarotoBka noxapHoro. Yueo6Hoe nocodue. - UsW I'TIC MUC Poccun, 2010 -
253c.

CmupnoB B.A., CamoxBanoB HO.IL, Imyknep M.B., YepemanoB J[.A.,
Bopobbes B.B. Opranuzanus moaroToBKu KOMaHAWpPA OTACIICHUS TMOXKAPHOU
gactH. YueoHoe nmocoodue. — UBU I'TIC MUC Poccun, 2010 — 155 c.

[ToB3uk $.C. «CnpaBoyHUK pyKOBOAWTENs TylleHus mnoxapa». M.: 3AO0
«CITELITEXHUKAY, 2004. — 361 c. (JT - 3).

B) HOpPMaTUBHAs JIUTEpATypa:

®enepanbHbii 3akoH 0T 22.07.2008 No 123-®3 TexHUUYECKHM perjaMeHT O
TpeboBaHMIX MoxkapHou 6e3onacHocTH. 2008 T.

denepanpHbIii 3akoH Ne 69 ot 21.12.1994 rona «O noskapHOH 6€30IMaCHOCTH.
[Tpukaz MUC Poccun ot 25.10.2017 Ne 467 «O06 yrBepxkaenun IlooxxeHnus o
MO’KapHO-CTAacaTeIbHBIX TAPHU30HAX.
r) 0a3bl JaHHBIX, TMOWCKOBBIC CHCTEMBI, JJICKTPOHHO-OMOIMOTEYHBIC CHUCTEMBI
(9MeKTpOHHBIE OMOMOTEKH) U AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:
www.garant.ru.

Www.vniipo.ru.[ |

[Mudposas cpena MBanoBckoi mnoxkapHo-cnacatenbHor akaaemun ['TIC MUC
Poccun. — Pexxum nocryna: http://192.168.32.105/eduserver/.

DnekTpoHHast oubnroTeka akajaemuu http://Bibliomchs37.ru.

Enunas BemoMcrBeHHas snekrpoHHas oumoimoreka MUC Poccum ceth MHTpaneT
no azapecy: 10.46.0.45.
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