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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B1.B.1B.03.01 OcHoBbI ruapaBiKu U rMaApPOTEXHUKMU

1. Koag n HanmeHoBaHue HanpaBneHusa noarotoBku: 05.03.06 — Qkonorms 1 Nnpupo-
Aononb3oBaHne

2. Mpocdunnb NnoaroToBKMU: [€03KOMOrMs 1 NPUPOSONob30BaHNE
3. KBanudmkauusa BbinyckHukKa: 6akanasp
4. ®opma obyyeHUA: ovHas

5. Kachepgpa, oTBevalowas 3a peanusauuio OUCUUNINUHLI: kKadeapa npupoaononb-
30BaHNA

6. CoctaButenu nporpammbl: XXypuxmH Cepren BuktopoBud, npenogasartenb, ¢a-
KynbTeT reorpadum, reoakonormm n Typmuama; sergeigidrolog@mail.ru

7. PekomeHpgoBaHa: NpoTtokon o pekomeHgaumm: HMC g-Tta reorpadun, reoakonorum
n Typuama ot 19.05.2025 r. Ne8

8. YuebHbIn roa: 2027-2028 CewmecTpbl: 5



9. Llenn 1 3apgayum y4ye6HON ANCLUNIIUHDI:

Lenu y4yebHOW ANCUMNNNHBI:

. OoBnafeHne TeopPeTUYECKUMUN 3HAHUAMU B 06NacTn N3yyeHust rmapaBivku
N OCHOB MMOPOTEXHUKY;

. OoCBOeHMe 6a30BblX METOAOB BhINOMHEHUS TMAPaABIMYECKMX PaACYETOB U
OCHOB MPOEKTUPOBAHMS TMAPOTEXHUYECKNX COOPYXKEHWI;

. pas3BUTUE YMEHUS NPUMEHSATb TEOPETUYECKNE 3HAHUS HA NPaKTUKE;

. dopMmpoBaHMe CnocoBHOCTM NOHMMATb, M3naraTb U KPUTUYECKM aHanu-

3MpoBaTb MHPOPMaLMIO O BOAHbIX 06bEKTax U TMAPOTEXHUYECKUX COOPYKEHUSIX.

3agauu:

) N3y4yeHne TeopeTUYECKNX OCHOB KNacCMYeCKon rmapaBiivku;

. BbipaboTka HaBbLIKOB MOCTAHOBKM W PELUEeHUsI NMPaKTUYEeCKNX rmapaBnuye-
CKMX 3ajau;

) OCBOEHME MNpPaKTUYECKUX NPUEMOB B MPOEKTUPOBAHUM U CTPOUTENbLCTBE
rMOPOTEXHNYECKNX COOPYKEHUIN, PETYNIMPOBAHNN PEYHbIX Pycen U ynpaBrneHun BOOHbI-
MU pecypcamu.

10. MecTo y4ye6HOM AncUUNIUHBLI B CTPyKType OOI:

OucumnnuHa OTHOCUTCA K BapuaTMBHOM 4actTh ydebHoro paboyero nnaHa no
HanpasneHuto 6akanaspunaTa 05.03.06 - Skonorms n npupogonons3osaHue (b1).

BxogHbIMM 3HaHMAMM ANSA YCBOEHUS OAHHOW OUCUMNAWHBI SIBASIKOTCA 3HAHUSA
KypcoB: «[maponorus pek», «mapomMeTpms n TexHuka GesonacHocTuy», «dunddepeH-
unaneHble ypaBHeHUSA», «MaTemaTndeckun aHanmsy», «l mgpodusnka.

[aHHas gucuunnuHa aBnsieTcs npejwecTtsylowen ona kypca «uHamuka pyc-
NOBbIX MOTOKOB» N ANCLMMIMNH, CBA3AHHbBIX C MOLENMPOBAHUEM PasfnyHbIX MOPONoru-
YECKNX XapaKTePUCTUK.

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUs NO AUCUUNMUHE (3HAHUSA, YMeHwus,
HaBblKM), COOTHECEHHbIe C NMNaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUs o6pa3oBa-
TeNnbHOM NporpaMmbi (KOMMNETEHLUSAMU) U UHAUKATOPAMM UX [OCTUKEHUS:

HasBaHue
Koo | komneTeh- Kon MHankaTop MnaHvpyemble pe3ynbtatbl 00yye-
HKA
Luuu

CnocobeH BrnageeTt u npu- | 3HaTb: OCHOBHble U3NYeckme £B-
NpOBOAUTb MEHSIeT MeToAbl | NeHus, ousnyeckne CBOWCTBA XWUO-
MOHUTOPWHT, rmapodomn3smnKu, KOCTW, OCHOBHble 3aKOHbl rmapocTta-
OLIEHKY 3KO- BOOHO- TUKU U TMOPOANHAMMUKMK; YCTPOUCTBO
Nnornyeckoro BGanaHcoBbIX UC- | U NPUHUUN OEUCTBUSA TMOPOTEXHUYE-
COCTOSAHUNA U cnefoBaHUA B | CKUX COOPYXXEHUMN.

MK- | acpbdekTne- MK- | npouecce BoOA- | YMeTb: NPUMEHSATb 3HAHMUA N0 PU3n-

8 |Hoe ynpaB-| 8.2 | HO-TEXHMYECKUX | Ke TMpu peLlleHnun rnapaBnnuyeckKmnx
neHve BoOO- M3bICKaHUW, BO- | 3a4ad, UCMNonb3oBaTb NPUBOpPbLI Ans
HbiMn  Buro- A0XO35MCTBEH- N3MepeHna rmapaBfiMYEecKUX Xapak-
pecypcamun c HbIX pacyeToB W | TEPUCTUK;, MPUMEHATb Ha MNpakKTUKe
obecneve- ynpaBreHus MEeTOAbl 3KOOrMyeckon anuaemMmo-
Huem Tpebo- rmopoTexHuye- nornmn 1 OUEeHKN pucka ana 30opoBbsA
BaHWA  9KO- CKUMU COOpYXe- | HaceneHus; paspabartbiBaTb COLMU-




norn4yeckoun
B6e3onacHo-
CTW Ha OCHO-
BE KOM-
NIEKCHbIX
rmgpomeT-
PUYECKUX,
BOJHO-
©anaHcoBbIX
nccnenoBsa-
HUWA W BoOA-
HO-
TEXHUYECKNX
N3bICKaHNI

HUAMU

arnbHble acneKTbl 3KONOrMn YenoBeka
N NPUMEHSITb UX B MPaKTUYeCKOM ac-
nekTe npu paspaboTke cuctembl Npu-
POAOOXPaHHbLIX MEPONPUSTUIA B FrlO-
GanbHOM U pernoHanbHOM acrnekTax;
oLeHMBaTb perMoHarbHble NpoGremsl
3KOMOrMM YerioBeka M Onpeaensitb
NyTU UX PELUeHUs; UCMonb30oBaThb 3a-
KOHbl TMAPABMAWKM AN pelueHust
NnpaKkTUYecknx 3agad pasfnMyHoro Tu-
na.

Bnagetb: HaBblkaMu OU3NYECKOTO
3KCMepuMeHTa; MeTogamy pacyéTa
XMOKNX NOTOKOB M nMapamMeTpoB rma-
paBrMYeckX MallMH U  CUCTEM;
HaBblkaMW MPUMEHEHUS OCHOBHbIX
3aKOHOB TVMAPABIUKN AN PeLUeHUs
NHXEHEPHbIX 3aaay.

12. O6bemM gncuunnuHbl B 3a4eTHbIX eauHuUax/yac. — 2/ 72.
dopma NpomMeXyTo4yHOM aTTecTauum — 5 cemecTp — 3ayer.

13. TpyaoemkocTb No BUAam y4ebHon paboTbl

TpyaoeMKoCTb (Yachl)
Bua yuebHon paboThi Beero Mo cemecTpam
5 cemecTtp
AyOUTOPHbIE 3aHATUSA 48 48
B TOM Yucre: nekumm 16 16
npakTn4eckue 16 16
nabopaTtopHble 16 16
CamocTosaTenbHaa paborta 24 24
dopma NPOMEXYTOHYHON L L
aTTecTaumm - 3a4eT

WToro: 72 72

13.1. CopepxaHue gUCLUUNIIUHbI

HanMeHo- Peanusauus
pasgena guc-
Ne Zi,;gﬁa CopepxaHue pasgena ancumnimHbl HANTAHB ©
n/n p,qmcum— P P NOMOLLbIO OH-
AHb nanH-kypca,
QYMK

1.1 | BeeoeHnune BATWA.

1. M'vgpasnuka u rugpoTexHuka. ctopusa pas-

2. OCHOBHble (hn3nyeckne CBOMCTBA XUAOKOCTU.
3. Cunbl, AENCTBYIOLLNE B XXUAKOCTH.

OHnaniH-Kypc
«OcHoBbI Tna-
paBIiMKM 1
rMOopOTEXHU-
Kn»:
https://edu.vsu
.ru/enrol/index.
php?id=4218



https://edu.vsu.ru/enrol/index.php?id=4218
https://edu.vsu.ru/enrol/index.php?id=4218
https://edu.vsu.ru/enrol/index.php?id=4218

1. 'mgpoctatuyeckoe faBneHWe U ero cBOW-
cTBa.

OHnanH-kypc
«OcHoBbI TnAa-

paBrivku 1
OnemeHTbl | 2. OCHOBHOE YypaBHeHue TMApOCTaTUKM U €ero —
1.2 | rmgpocTta- | reoMeTpuUYeCcKnn N aHepreTUYeCKNn CMbICII. me»'
TUKK 3. Cvna pgaBneHust XXUOKOCTU Ha NITOCKNE U Kpu- https//eciu vsu
BOJIMHEWHbIE NOBEPXHOCTU. LieHTp faBneHus. T
4. MNMnaBaHwue Ten. OctonynBocTb. MeTaueHTp [u/enrolfindex.
) ) ) ) php?id=4218
1. Bugbl OBWXEHUS XUOKOCTU. JlaMUHapPHbIA U .
. y OHnanH-kypc
TypOyneHTHbIn pexum. Yucno PenHonbaca.
«OcHoBbI TMA-
YpaBHeHMe Hepa3pbIBHOCTU.
y paBIivku 1
AnemMeHTbl | 2. YpaBHeHue [1. bepHynnu onga anemeHTapHoum rMAPOTEXHN
1.3 | rmgpoan- | CTpynku u notoka. 'eomeTpuyeckada, aHepreTu- me»'
HaMUKM | Yeckasi U1 MexaHn4eckaa UHTepnpeTauusi ypas- .
pripeTauns yp https://edu.vsu
HeHna bepHynnu. .
.ru/enrol/index.
3. 'mpgpasnnyeckne conpoTtusneHus. [loTepu h0?id=4218
php-a=4c1c
Hanopa. Pac4yeT Tpybonposoaa.
OHnanH-kypc
1. OCcHOBHOE ypaBHEHME paBHOMepPHOro asmxe- | « OCHOBbI rMa-
PaBHo- Hus. Popmyna LWean. paBnnkn u
1.4 MepHoe | 2. dopmyna ans onpegeneHns KoapguumeHTa | rMapoTexHu-
' aswxeHue | Wesn. KoapduumneHT wepoxoBaTocTu. Kny:
xXugkoctn | 3. ['vagpaenuyeckme pacdeTbl C NOMOLLBIO op- | https://edu.vsu
mynbl LWWe3aun. .ru/enrol/index.
php?id=4218
1. NpuMepbl HEPABHOMEPHOIO ABWMXXEHUS B OT-
KpbITbIX pycriax.
2. OCHOBHble MOHATUS NMpUMeHsieMble Npu u3y- | OHNanH-Kypc
YeHUN HepaB-HOMEPHOro ABWXeHWs: yaenbHas | «OCHOBbI rMa-
HepaBHO- | aHeprus ceveHud, yucno dpyga, KputTuyeckme paBfivku n
15 MepHoe | rmybuHa u yKNoH, HopmanbHas rnybuna. rMOopoTEexXHU-
' asmxeHue | 3. OudpdepeHunanbHoe ypaBHEHME HepaBHO- Kny:
XNOKOCTU | MepHoro aswxke-Huda. ®opmbl  cBobogHom no- | https://edu.vsu
BEPXHOCTU NPU HEPABHOMEPHOM ABUXXEHUM. .ru/enrol/index.
4. [lpuMmeHeHne 3aKOHOMepHOCTEN HepaBHO- | php?id=4218
MEpPHOro ABWXEHUS AN pacdeTa rmapoTexHu-
YECKNX COOPY>KEHWUMN.
O6Le 1. TnagpoTexHuka n ee 3agadn. 3agaumn rmgpo- | OHnanH-kypc
CBEnEHNS noros B obnactn rmgpotexHukn. Kpatkaa mncto- | « OCHOBbI rng-
o rapo pus pasBUTUS TMAPOTEXHUKMN. paBrivku 1
16 Tex? 2. Knaccudumkauma rmapoTexXHUYEeCcKUX COoopy- | MapOTexXHU-
' XEHUN. Kn»:
HUYECKNX .
CoopyKe- 3. HopmaTuBHble JOKYMEHTBI MO rMapoTexHuye- | https://edu.vsu
CKNUM COOPYXEHUAM. .ru/enrol/index.
HNAX y :
4. Cneunduka ruapoTEXHUYECKNX COOPYKEHWUN. php?id=4218
OHnanH-kypc
1. MNOTWHBI N KX KNaccugukaums. «OcHOBbI Tna-
2. XapaKTepHble YPOBHU BOOOXPAHUITULL. paBfivku 1
1.7 | MNnotuHbl | 3. BogonponyckHble coopyxeHus. 3abopbl. rMOPOTEXHMU-

4. dunbTpaLMOHHbIE pacyeTbl MIOTUH U Ape-
HaXHbIX COOPYXEHUN.

KN»:
https://edu.vsu

.ru/enrol/index.
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php?id=4218
OHnanH-kypc
«OcHoBbI TMA-
paBIiMKM 1
rMOpOTEXHK-
Kn»:
https://edu.vsu
.ru/enrol/index.
php?id=4218

MmaopoTex-
Huyeckne | 1. OpocuTenbHble KaHanbl U UX pacyerT.
1.8 | coopyxe- | 2. OcywmTernbHble KaHanbl N NX pacyer.
HUA B Me- | 3. [pOTUBO3PO3NOHHbIE COOPYKEHUA.

nuopauumu

13.2 Tembl (pa3gensbl) AUCLUNSIUHBLI U BUAbI 3aHATUN

Buabl 3aHATMin (4acoB)
Ne HanmeHoBaHue TeMbl JTabo- |CamocTos-
Mpaktu-
n/n | (pasgena) aucunnnuHel | Jlekuum paTop- | TenbHas | Bcero
yeckue
Hble paboTa
1 | BeBegeHue 2 2 2 3 9
2 | OnemeHTbl rmgpocTaTUKn 2 2 2 3 9
3 OnemeHTbl  rMapoanHa- 5 5 2 3 9
MUKMN
4 PaBHOMepHOE OBMXEHUE 5 5 5 3 9
XMOKOCTH
5 HepaBHOMepHOe AaBmxe- 5 5 2 3 9
HWE XNOKOCTU
Obwme ceepeHust o rma-
6 | pOTEXHUYECKNUX  COOpYy- 2 2 2 3 9
KEHUSIX
7 | MNOTUHbI 2 2 2 3 9
8 MmpopoTexHuyeckne  co- 5 5 5 3 9
OpYXeHWsi B Mennopaumm
WNToro: 16 16 16 24 72

14. MeToauueckue yKkasaHusi 4nsi 06y4aroLwmxcsa N0 0CBOEHUIO AUCLIMMIIUHDI

Heobxoanma perynsipHasi paboTa ¢ TEKCTOM KOHCMEKTOB NEKUUN AN NOHUMaHus
M OCBOEHWSA MaTepuana npeflwecTBylolWen 1 nocnegywowen nekunn. Mo ykasaHuto
npenogasaTtenss HEO6Xo0ANMO PErynsApHO BbINOMHATL AOMALUHWE 3a4auyu, a TakKe KOH-
TPOnbHbIE TECTHI B XOA4E Tekylen atrectaumm (No Kaxxgon nporgeHHoOn Teme), co3naTb
npes3eHTaLmo No PeKOMeHJOBaHHOW TEME K UTOFOBOW 3a4€THOW aTTecTauumn.

Mpy nogroToBKke K MPOMEXYTOYHOW aTTecTauumn CTYAEHTbl U3y4atoT U KOHCNEKTU-
PYKOT peKOMeHAyeMyo npenogaBatenemM yvyebHyo nutepaTtypy no TeMam NEKUNOHHbIX
N nadbopaTopHbIX 3aHATMA, CaMOCTOATESNIbHO OCBaMBAlOT MOHATUAHLIM annapart, Uc-
Nnonb3ys pEKOMEHOOBaHHbIE NOCOOUS.

MeToguyeckme pekomeHgauumn rno opraHmsauum caMmocTosiTenbHoM paboTbl CTy-
AEHTOB BKIOYaloT:

o NCMNONb30BaHME 3NEKTPOHHbIX y4ebHbIX Nnocobun n pecypcoB MIHTepHeT, B
TOM 4KUCre 3NeKTPOHHOro obpasoBatenbHoro noptana Moodle;

o NPUMEHEHNE METOOMYECKMX pa3paboTok C NpuMepamMm peLleHnst TUMOBbIX
rmapaBnMyecKknx 3agav;

o MCNONb30BaHME JIMLEH3NOHHOIMO MPOrpamMMHOro obecneyeHus ans rma-
paBNYECKMUX pacyeToB.


https://edu.vsu.ru/enrol/index.php?id=4218
https://edu.vsu.ru/enrol/index.php?id=4218
https://edu.vsu.ru/enrol/index.php?id=4218
https://edu.vsu.ru/enrol/index.php?id=4218
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15. NepeyeHb OCHOBHOM U AOMONIHUTENILHOW NUTepaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHDI

a) oCHOBHas nuTepaTtypa:

Ne

NcTouHUK
n/n

MmapaBnuka: y4ebHUK 1 NpakTUKyM Ans akagemuyeckoro 6akanaspuaTta: [ans
CTyA. BbiCLW. y4eb. 3aBeeHnin, 0By4aloLLmMXCa N0 NHXEHeP.-TEXH. HanpaBneHu-
1 | am mn cneuymansHocTaM] / CapaToB. roc. TexH. yH-T; noa ped. B.A. KyanHosa. —
4-e n3g., nepepab. n gon. — Mocksa: KOpant, 2018. — 385, [1] c. — (baka-
naBp. AkafieMN4ecknm Kypc).

6) gononHUTENbHasA nNuTepartypa:

Ne

NcToYHUK
n/n

Kpectnn E.A. 'mgpaenuka: ydebHo-meToauveckoe nocobue /| — INeKTPoH.
TeKCToBble AaHHble. — Camapa: Camapckuii rocygapCTBEHHbIV apXUTEKTYPHO-

2 ctpouTenbHbin yHUBepcuteT, ObC ACB, 2013. — 260 c. — Pexum gocTtyna:
https://biblioclub.ru/index.php?page=book red&id=256107&sr=1
Camycb O.P. BopgocHabxeHue n BOOOOTBEAEHME C OCHOBaMWu ruapasrnvku /
3 O.P. Camycb, B.M. OscaHHukoB, A.C. KongpateeB. — M. — bepnuH: OupekT-
Megua, 2014. - 128 C.
https://biblioclub.ru/index.php?page=book red&id=253622&sr=1
4 Mprupgoe A.[l. TexHunyeckasi mMexaHuka xugkoctm u rasa/ A.L.Mmprvgos -
Cl16.,1999. - 395 c.
Cnnuun WM. O6wasa n peynas rmgpasnuka / U.MNM.CnuubiH, B.A.Cokonosa.- J1.:
5
M'mgpomeTteo-nagar, 1990. — 359 c.
6 Cy6601nH A.C. OcHoBbl rngpasnuku / A.C. Cy66oTuH. — J1.: T'mgpomeTteonsaar,

1983. — 316 c.

7 | lanwes H.H. N'vapaenuka / H.H.Jlanwes. - M.:«Akagemunsay, 2010. - 272 c.

dununnos, EBreHun Neopruesnd. N'magpasnvka rmapoMeTpuU4ecKnx CoOopyXeHnn
8 | ana oTkpbITbix notokoB / E. . ®ununnos.— J1.: M'mgpomeTteounsgar, 1990.—
287,[1] c.

MapaxHeBuy, B.T. N'mopaenuka, rugponorus, rmapomMeTpmsi BOOOTOKOB [Onek-
TPOHHbBIV pecypc]: y4ebHoe nocobue. — BnekTpoH. aH. — MuHck: HoBoe 3Ha-
Hue, 2014. — 368 C. — Pexunm aocTtyna:
http://lanbook.lib.vsu.ru/books/element.php?pll id=64775

B) UHCPOPMALMOHHbIE 3NEKTPOHHO-0Opa3oBaTenbHble pecypchbl (0uumnanbHbie pecyp-
Cbl UHTEPHET):

Ne

n/n Pecypc

10 | OnekTpoHHO-6ubnnoTeyHas cuctema «OPAUT» https://urait.ru

11 OnNeKTpoHHO-6MbnNMoTeyHasa cuctema "YHuBepcuteTckaa Gubnuorteka online”
(http://biblioclub.ru/)

12 | HaumoHanbeHbin ungposon pecypc "PYKOHT" http://rucont.ru

OnEKTPOHHbIN KypC NO AUCUMNMNHE Ha nopTane «3NeKTPOHHbIN YHUBEPCUTET
13 | BI'Y» - Pexnm pocryna: no noanuvcke. -
https://edu.vsu.ru/enrol/index.php?id=4218



https://biblioclub.ru/index.php?page=book_red&id=256107&sr=1
https://biblioclub.ru/index.php?page=book_red&id=253622&sr=1
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=64775
https://lib.vsu.ru/url.php?url=https://urait.ru
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://rucont.ru
https://edu.vsu.ru/enrol/index.php?id=4218
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16. MepeyeHb y4ebHO-MeTOAMUYECKOrO ObecnevyeHMss Onsi CaMOCTOATENbHOW pa-
60TbI

Ne
NcTOYHMK
n/n
MapaxHeBuy, B.T. 'vapaBnuka, ruaponiorusi, rmapoMeTpus BOAOTOKOB [Dnek-
14 TPOHHbIN pecypc]: y4ebHoe nocobme. — ANeKkTpoH. AaH. — MuHck: HoBoe 3Ha-

Hue, 2014. — 368 C. — Pexum pocryna:
http://lanbook.lib.vsu.ru/books/element.php?pll id=64775

bonbwakos, Banepuin Anekceesud. 'vapasnuka. O6wmn Kypc: Y4ebHuK ans
15 | uHX.-TexH. cney. By3oB / B. A. bonblwakos, B. H. lNonoB.— Kues: Bbiwa wik.,
1989. — 214 [1] c.

Kapaywes, AHaTtonuin BacunbeBud. PeuvHas rugpasnuka: Kypc obuwy. un cneu.
16 | rugpasnukn ansa rugponoros "MMaponorus cywmn": Yueb. nocobue ansa crtya. By-
308/ A. B. Kapaywes. — J1.: Tngpometeoponornyeckoe nag-so, 1969. — 415 c.

17. Obpa3oBaTenibHble TEXHONOrMU, UCNoNnb3yeMble OANs peanu3auum y4yebHowm
OUCLUMNIUHBbI, BKIOYass AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

lMporpamma Kypca peanuayeTcs C afieMeHTaMn UCTaHUMOHHbIX TEXHOMOMMI Ha
nnatgopme «ObpasoBaTeribHbIN NopTan «OSEKTPOHHbIN yHUBepcuTeT BlIY». Pexum
poctyna: https://edu.vsu.ru/enrol/index.php?id=4218

Mpn peanusauumn y4ebHOM AUCLMMAMHBLI UCMONb3YOTCA NPOrpamMMHbIe NakeTbl
nuueHanoHHoro M0O:

- Win Pro 8 RUS Upgrd OLP NL Acdmc;

- Office STD 2013 RUS OLP NL Acdmc;

- Win Svr Std 2012 RUS OLP NL Acdmc 2Proc;

- CINC "KoHcynbTtaHT lMNMntoc" ans obpasoBaHus;

- HeunckrntouuTenbHble npaea Ha O Kaspersky Endpoint Security ana 6usHeca -
YHuepcaneHbii Russian Edition;

- HeuckntouyuTenbHble npaea Ha 0O Kaspersky Endpoint Security ans 6usHeca -
PacwwupeHHbin Russian Edition;

- HeucknounTenbHble npasa Ha MO Kaspersky Security ons ¢gannosbix cepse-

POB;
- MS P.Point;
- STADIA;
- UHTepHeT-6pay3ep Mozilla Firefox.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

J Lns nekyuoHHsIx 3aHsmul — ydebHas ayautopusa (y4ebHobin kopnyc Ne 5
BI'Y), ocHaweHHas cneunannanpoBaHHON Mebesbio, BIYMNCNTENBHON TEXHUKON,
YKOMMIEKTOBaHHAsA NepCcoHanbHbIMK KOMMNbIOTEPaMU C JIMLLEH3NOHHBIM NPOrPaMMHbIM
obecneyeHunem: komnetoTepsl “Intel Celeron” ¢ MoHMTOpamu Samsung /NMUEH3MOHHOE
MO/, c BO3MOXHOCTbLIO NoakntoveHns kK cetn MHtepHeT (MHTepHeT-6pay3ep Mozilla Fire-
fox);

o Ans nabopamopHbix 3aHamul - y4ebHO-Hay4yHas rmgpomMeTeopornormye-
ckasi obcepsatopusa (y4ebHbin kopnyc Ne 5 BIY), ocHalweHHas cneuvann3npoBaHHON
mMebenblo, MynbTUMEAMAHOMW annapaTypour, BbIYUCIIUTENbHON TEXHUKON C BO3MOXHO-
CTbIO NOAKIOYEHUS K ceTn NHTepHeT (MHTepHeT-Opay3ep Mozilla Firefox), ykomnnekro-
BaHHas NepcoHarbHbIMW KOMMbOTEPAMM C NIMLEH3NOHHBIM NPOrpaMmHbIM obecneye-
Huem: komnbtoTepbl "Intel Celeron" ¢ monuTOopamm Samsung /nuueHsmoHHoe [10/,


http://lanbook.lib.vsu.ru/books/element.php?pl1_id=64775
https://edu.vsu.ru/enrol/index.php?id=4218
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NPUHTEP CTPYMHbIN Epson, aBTOMaTU3NPOBaHHbLIA KOMMIIEKC NpuemMa CnyTHUKOBOW rma-
poMeTeonHdopMaLmn, asToMmaTmanpoBaHHaa meteoctaHuuss M-49, ncnxpomeTpsbl, Me-
TeomeTp MOC-2, 6apomeTpbl-aHeponabl, rurporpadbl, CHEromep BECOBOM, rMapoOMeT-
puyeckne BEPTYLLKN, 3XOSOT, akTMHOMETP, nabopatopus «Kanenbka» - 1, «Kanenbka»
- 2, «Kanenbka» - 3.

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHNSA TEeKYLEeNn N NPOMEXYTOYHON aTTecTa-
umu

Mopsgok oueHKn ocBoeHns obydatowmmmcsa yd4ebHoro maTepuana onpegenset-
CS coAepXXaHnem crneayrLmnx pasgenos AUCUNNINHDI

Komne
NHankaTop
Ne | HanmeHoBaHue pasge- | neTew-
JOCTMXKEHUSA OueHou4Hble cpeacTBa
n/n na ANCUUNMNHBI TEH-
KoMneTeHumn
LM
1 | BBegeHue MNK-8 MNK-8.2
OnemMeHTbl rmgpocraTu-
2 KN MK-8 MK-8.2 Tembl pechepatoB 1 - 4
3 OnemMeHTbl rMapoanHa- K-8 MK-8.2
MUKN
4 PaBHOMepHOe [OBuMXe- K-8 MK-8.2
HUE XNOKOCTN
5 HepaBHOMepHOe  [OBUW- nK-8 nK-8.2
YXEeHMe XNOKOCTH
ObOwue cBegeHnss o
6 | rmgpoTtexHudecknx co- | [1K-8 MK-8.2 Tembl pechepaToB 5 - 10
OPYXKEHMUSAX
7 | NMNoTuHbI MK-8 MK-8.2
'mopoTexHudeckme co-
8 | opyxeHns B menuopa- | [1K-8 MK-8.2
Lumm
MpomexyTouHas attrectaumst | NepeyeHb BONPOCOB, NpakTUyYeckoe 3agaHune (CMm.
dopma KOHTpons — 3a4yeT n. 20.2)

20. TunoBble ouUEeHO4YHbIE cCpeAcTBa U MeToAMYeCKMe maTepuanbl, onpeaensto-
lwu1e npoueaypbl oLleHUBaHUsA

OueHka 3HaHUN, YMEHUA N HABbIKOB, XapakTepuaytoLlas aTanbl opMnpoBaHus
KOMNEeTEHUMA B paMKax U3y4yeHuUst OUCLMUNIIMHBI OCYLLECTBIISIETCA B XOA4E TeKyLllen u
NPOMEXYTOYHOW aTTecTauun.

Tekyulasa atrectaums NpoOBOAUTCS B COOTBETCTBUM C [1OMNOXEHMEM O TeKyLleu
aTTectaumm oby4varoLmxcsa no nporpaMmmam BbicLlero obpasoBaHmnst BopoHexcKkoro roc-
yAapCTBEHHOIO YHMBEpPCUTETA.

Tekyulas atrecraums NnpoBoanTCSA B hopMax:

- YCTHOro onpoca (MHanBMayanbHbI ONpoc, Aoknagbl);

- KOHTPOJbHbIX PpaboT (KOHTPONbHLIE, TabopaTopHble paboThl);

- TECTUPOBaHWS;

- OLIEHKM pe3yrbTaToOB CaMOCTOSATENbHON paboThl (Npe3eHTaums).

Kputepun oueHnBaHnsa npuBeaeHbl HUXeE.

[MpomexyToyHaa aTtrectauus NpoBOAUTCA B COOTBeTCTBUM C [lonoxeHuem o
NPOMEXYTOYHOW aTTecTaummn obyvaroLmxcsa no nporpaMmam BbicLLero obpasoBaHus.
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KoHTporbHO-n3MepuTenbHble MaTepuarnbl MNPOMEXYTOYHON aTTecTauuu BKIHO-
YyaloT B cebs TeopeTMyeckne BOMPOCHI, MO3BOMSAOLMNE OLEHUTL YPOBEHb MOSYyYEHHbIX
3HaHWIN, N NpakTUYeckoe 3adaHue, No3BONSOLIEE OLEHUTb CTeneHb chopMUPOBAHHO-
CTU YMEHMUI N HABbIKOB NPW U3Y4YEHUN ANCLUNIINHDI.

20.1. TeKywWwui KOHTPOSIb YCNeBaeMoCTH

KoHTponb ycneBaeMocTy MO AUCLUMMNMHE OCYLLECTBMSIETCS C NOMOLLbLIO creay-
IOLLIMX OLIEHOYHbIX CPEACTB:
- pedepaTtoB, BbINOMHAEMbIX N0 TeMaTUKE.

Tembl pechepaTtoB:

. UcTtopus passutns rugpasrnvku U posib B 3TOM OTEYECTBEHHbIX YYEHBbIX.
. dusnyeckme CBOMNCTBA XUAKOCTH.
. Cunbl, 4ENCTBYIOLLME B XXUAKOCTMU.
. Bugpl n pexxvmbl ABMXEHWS XXUAKOCTMW.
. ®opmyna LLe3n n ee ncnonb3oBaHne B NPaKTUKE NHXEHEPHbIX pac4eToB.
. KpuBasi ceobogHON NoBEPXHOCTU U ee BUAbI.
. UcTtopus passntns rupoTeXHUKN U POSib OTEYECTBEHHbIX YYEHbIX.
. Bugbl BOgoxpaHunumLL n nx xapaktepHble YPOBHMU.
. OcobeHHOCTM NpoeKkTpoBaHNA NNOTUH B Poccum 1 3a pybexkom.
10. Manble BogoMponyCKHbIE COOPY>XEHUSI Ha aBTOMOODUIBHBIX W Kene3HbIX Joporax.

©CoOoONOOPAWN-=-

20.2. NMpomexyTo4yHana aTTectauums

MpomexyToyHas aTTecTaums no AUCUMNIMHE OCYLLECTBISIETCS C MOMOLLbIO Cre-
AYHOLMX OLLeHOYHbIX CpeacTB:
- KOHTPOSIbHO-U3MEPUTENbHbLIX MaTePManoB, BKMOYAOLWNX 2 TEOPETUYECKUX BONPOCa U
pacyeTHYI0 aHanMTUYECKyto 3aaady B 0b6nacTi ruapaBnvku U rmapoTEXHUKMN.

Teopemu4eckue e0npochl:

1. M'mopasnuka n rmagpoTexHuka. ctopus ee passntus.

2. OCHOBHbIE hM3MYECKME CBONCTBA XNOKOCTMU.

3. Cunbl, AENCTBYIOLNE B XXUAKOCTH.

4. N'mgpoctaTnyeckoe gaBrieHne N ero CBOMCTBA.

5. OCHOBHOE YypaBHEHWE rMAPOCTAaTMKM U €ro reoMeTpuyeckUn N SHepreTU4ecKui
CMbICHI.

6. Cuna gaBneHns XXUOKOCTU Ha MioCKUe N KPUBOSIMHENHbIE NOBEPXHOCTU. LieHTp aas-
neHwus.

7. MNMnaBaHune Ten. OctonymBocTb. MeTaueHTp.

8. Buabl ABMKEHUSA XXNOKOCTU.

9. llamnHapHbIN 1 TypBYneHTHbIN pexnm. Yucno PenHonbaca.

10. YpaBHeHVe Hepa3pbIBHOCTM.

11. YpaBHeHue [1. bepHynnu ans anemMeHTapHOn CTPYMKM MU NOTOKA.

12. eomeTpuyeckasa, aHepreTnyeckad U MexaHuyeckas WHTepnpeTauusi ypaBHEHUS
BepHynnu.

13. N'mppaenuyeckne conpoTtueneHus. Notepn Hanopa. PacuyeT Tpybonposoaa.

14. OCHOBHOE ypaBHEHWE PAaBHOMEPHOIO OBUXEHUS.

15. ®opmyna Lesn.

16. ®opmynbl ons onpegenexns koadpdpuumenta Lean. KoadhduumeHT wepoxosaTto-
CTWN.

17. T'mppasBnuyeckme pacyeTbl C NOMOLLbIO hopmynbl Lean.

18. lNprMmepbl HepaBHOMEPHOTO ABMXEHNSA B OTKPbITLIX pycnax.
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19. OCHOBHble MOHATUA MPUMEHSEMbIE MNMPU U3YHEHUN HEPaBHOMEPHOrO [OBWXKEHUS:
yaenbHas aHeprna ceyeHus, yncrno dpyaa, Kputuyeckne rnybmrHa n yknoH, HopmManb-
Has rnybuHa.

20. OndpbdepeHumnansHoe ypaBHEHNE HEPABHOMEPHOIO ABUXEHUS.

21. ®opmMbl cBOGOAHOM NOBEPXHOCTU NPU HEPABHOMEPHOM OBVXKEHWUN.

22. lpMeHeHne 3aKOHOMEPHOCTEN HEPABHOMEPHOro ABWXKEHUA AN pacdeTa rmapo-
TEXHUYECKUX COOPYKEHUMN.

23. 'ngpoTexHuka n ee 3agayvn. Kpatkaa uctopusi passutus rmapoTexXHUKN.

24. 3agaym rugponioros B 061acTy ruapoTEXHUKMN.

25. Knaccuukaumsa rmapoTexHUYeCcKUX coopyXeHun. HopmaTuBHble OOKYMEHTbI Mo
rMOPOTEXHUYECKUM COOPYXKEHUSM.

26. Cneumnduka rmapoTeXHUYECKNX COOPYKEHUN.

27. INNOTWHBbI N KX Knaccugukaums.

28. XapaKTepHble YpOBHU M 06 bEMbI BOLOXPAHUITULL.

29. BogoonponyckHble COOPYXEHWS.

30. dunbTpaLMOHHbIE pacyeTbl MAOTUH N OPEHAXHbBIX COOPY>KEHUN.

31. OpocuTtenbHble KaHarnbl 1 NX pacyer.

32. OcywmTenbHble KaHarnbl 1 NX pacyer.

TexHonorus npoBeAeHUA NPOMEXYTOYHOM aTTecTauuu BKIIOYaeT CyYaunHbIn
Bbl6op KMMa, noaroToBKy 1 YCTHBIM OTBET MO TEOPETUYECKMM BOMPOCaM.

[na oueHuBaHUA pesynbTaToB OOYyYEHUA Ha 3K3aMeHe MCMNOSb3yKTCA cneayto-

LLMEe KpUTEpPUM:

1) 3HaHue yd4ebHOro matepmana u BrnageHue NOHATUWHBLIM annapaTtoMm ruapas-
NUKK;

2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue unncTpupoBaTtb OTBET Npumepamu, daktamn, OAaHHbIMU Hay4YHbIX
nccnegoBaHun;

4) BnageTb HaBblKaMK MPUMEHEHUS OCHOBHbIX 3aKOHOB rMOPaBIMKK ONS peLue-
HUS MHXXEHEPHbIX 3a4au.

Kpumepuu oyeHueaHuss omeema:

OTnu4HoO

mybokoe 3HaHMe M NMoHMMaHWe NpeameTa, B TOM 4YuUcre TEPMUHOMOMMU U OC-
HOBHbIX NMOHATUI; TEOPETUYECKNX 3aKOHOMEPHOCTEN; PaKTUYECKMUX AaHHbIX; YOEeNbHbIN
BEC OLIMOOK Npu KOHTPOSbHOM onpoce — He 6onee 10 %.

Xopouo

Xopoulee 3HaHWe U NoOHMMaHWe npegMmeTa, B TOM YMcine TePMUHONMOrMn 1 Teope-
TUYECKUX MOHATUN; FPAMOTHbIN OTBET Ha 3K3ameHe 6e3 NpuHUUNManbHbIX OLINBOK;
yAernbHbIN BeC OWMBOK Npn KOHTPONbHOM ornpoce oT 11 go 35 %.

YpoBneTBopuUTesibHO

lMoHMMaHue B LENOM TEPMUHOSIOIMN U TEOPETUYECKUX 3aKOHOMEPHOCTEN; CyLLie-
CTBEHHbIE OLUMOKM MpU M3NOXeHUn (PakTUYeckKoro martepuana; HedoCTaTOYHO Norn4-
HbI N apryMeHTUPOBaHHbIA OTBET Ha 3K3aMeHe; YAenbHbIN BEC OLWMOOK Npu KOHTPOIb-
HoM onpoce oT 36 8o 60 %.

HeynoBneTBoputenbHO
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Cnaboe W HegoCTaTOMHOE 3HAHWE TEPMUHOMOMMM N PaKTUYECKUX AaHHbIX,
NpUHUMNManbHble OLMOKM Mpu OTBeTe; YAEnNbHbIi BeC OLWMOOK NPU KOHTPOSbHOM
onpoce 6onee 60 %.

CooTHOLlIeHne nokasareneun, KpMTepueB U WKasbl OLleHUBaHUA pe3ynbTaToB 00y-

YyeHus
YpoBeHb
o chopmupo- LWkana
Kputepun oueHnBaHnsi KOMNeTEHLNI
BaHHOCTU OLEHOK
KOMNeTeHUumn
Ob6yvatowmmncs B nonHoOM mepe BnageeT MOHATUNHBIM
annapatom [faHHou obrnacTu Hayku (TeopeTudeckumm
3HaHMAMM 06 OCHOBaXx rMAPaBNNKA U TMAPOTEXHUKM),
[MoBbiLweHr-

cnocobeH wunncTpupoBaTb OTBET NpuMmepamu, dakta- OTnuyHo
MU, OAHHBbIMW Hay4HbIX UCCNeaoBaHUA; NPUMEHATb Teo-
peTuyeckme 3HaHUAa Ons peLlleHnst NPakTUYeCcKnx 3agad
B cdepe rmapaBrivki U rMapOTEXHUKN

O6yvarowmncs snageeT NOHATUMHLIM annapaTtoM AaH-
HOW obnacTu Haykn (TeopeTndyeckumu 3HaHnamm ob oc-
HOBaX rMapanukm M rmapoTEXHUKKM), CNOCOBEH wunnto- 5230BbIil
CTpupoBaTb OTBET npumepamu, aktamu, AaHHbIMU XopoLuo
Hay4YHbIX WUCCreaoBaHUN; onyckaeT OWWbKM B UHTEp- ypoBEHb
npetaumn pesynbTaTtoB pacyeToB B cdepe rmapaBrnmnkm
N TMOPOTEXHUKN

O6yvatowmmnca Bnageet YaCTUYHO TeopeTU4eCcKuMm oc-
HOBaMW ANCLMMIANHBI, doparMeHTapHO cnocobeH wunnto-

HbI YPOBEHb

- Yposne-
CTpMpOBaTh OTBET MpUMepamu, daktamn, paHHbiMKu | [NoporoBbii TBOPY-
HayYHbIX WUCCNegoBaHWN; HE YMEET rPamMOTHO npume- YPOBEHb TeNLHO
HATb anropuTMbl KOSNIMYECTBEHHbLIX METOAOB OLEHKM
pucka B cpepe rmapaBivkm N rngpOTEXHUKN
OTBeT Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuan co-
AEPXUT CyLLeCTBEHHble owwnbkn. Obyvarowmnca pe- Heyno-
MOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHWS, BNeTBO-
HE yMeeT MPUMEHATb anropuTMbl KOMMYECTBEHHbIX Me- | pu-
TOAOB OLEHKM pucka B cchepe rmapaBnmnkn U ruapoTex- TenbHO
HUKN

TecT

1. YTto Takoe rmgpasnuka:

a) pasgen MexaHMKKU, HayKa O 3aKOHaxX ABWXEHUs U paBHOBECUS XKUAKOCTEN
M NPaKTUYECKOM NPUMEHEHUU 3TUX 3aKOHOB B UHXeHepHoM npakTuke (MpaBunb-
HbIA OTBET);

6) pasgen MexaHvku, Hayka O 3aKOHax paBHOBECUS W ABWXEHWS ra3os, a Takke
NOCBSILLEHHAA MalUMHaM, MeXaHU3MaM M yCTPOWCTBaM, UCMOMb3YHOLWNM Pa3HOCTb AaB-
neHus rasa (Bosgyxa) ansa csoen paboThbl.

2. Teno, obnagatowee nerkon MNOABWXKHOCTBIO YacTuL, UMM TeKyvyecTbio, BCrnepn-
CTBME Yero oHa npuHuUmMaeT opMy cocyaa, B KOTOPOM HaxXOAMTCA Ha3blBAETCS:

a) xupakocTb (MpaBUNbLHLIN OTBET);

0) ras;

B) BO3JyX.
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3. CnocoGHOCTb XMOKOCTU OKasbiBaTb COMNPOTMBMIEHWE KacaTesfbHbIM YCUNUAM
Ha3blBaeTCs:

a) NNIOTHOCTb;

6) CKMMaeMocCTb;

B) BA3KOCTb (MpaBuUnbHbIN OTBET).

4, MaccoBble cunbl 4ENCTBYIOT:

a) Ha BCe YacTuLbl XXUAKOCTU paccMaTpuBaemMoro oobema, BefimvdnHa 3Tmx
CUN nponopuMoHanbHa macce xuakoctu (MpaBunbHbLIM OTBET);

6) nNpunoXeHbl K MOBEPXHOCTWU, OrpaHMYMBalOLEN paccMmaTpuvBaeMbll 06bem
XWOKOCTWN.

5. OCHOBHbIM NOHATMEM MMAPOCTATUKN SABNAETCS:
a) naBneHue (MpaBuUnbHLIN OTBET);
0) TpeHue;
B) CKOPOCTb OBWXEHUS.

6. TpaekTopusa OBMXKEHUS XNOKOCTU - 3TO:

a) NyTb, KOTOPbIX NPOXOAUT HacTULA XKNAKOCTU (3NIeMeHTapHbIN 06beM) 3a
NpomMexyTok BpemeHu (MpaBunbHbLIN OTBET);

6) NUHKUA, ONa KOTOPOW BEKTOPbl MIHOBEHHOW CKOPOCTU SIBMIAIOTCS KacaTerlbHbl-
MU;

B) COBOKYMHOCTb IIMHMK TOKa, NpoOBedEeHHast 4Yepe3 BCe TOYKM dreMeHTapHOM
nrnowankn n orpaHnyeHHas 3aMKHyTon GOKOBOW NOBEPXHOCTLIO.

7. Kakue cywiecTByoT ABa peXxnma ABMKEHUS XXUAKOCTU:
a) HaNoOPHbLIN 1 Be3HaNOpPHbIN;
06) naMmuHapHbIN U TypOyneHTHbIU (MpaBUNbHLIN OTBET);
B) paBHOMEPHbLIN N HEPABHOMEPHbIW.

8. [BWxeHne, Npu KOTOPOM BCE (MM HEKOTOPbIE) MMAPABIMYECKNE XapaKTEPUCTUKN
N3MEHSTCA BO BPEMEHU, Ha3biBAETCS:

a) yCTaHOBMBLUEECH ABWKEHWE;

0) paBHOMEpPHOE OBUXEHUE;

B) HeycTaHoBuBLUeecH ABuxKeHue (MpaBunbHbIM OTBET).

9. Kak Ha3blBaeTcs ypaBHeHMe, KOTOpoe ABnsieTcs Hanbonee cdyHaameHTanbHbIM
ypaBHEeHueM rmapasnukn, yCTaHaBnMBalLWUM CBA3b MeXady AaBfeHWEM U CKOPOCTbiO
ABWXEHUS YacTuu;:

a) ypaBHeHue bepHynnu (MpaBunbHbIN OTBET);

6) ypaBHeHue [Nackans;

B) ypaBHeHune PenHonbaca.

10. Peskun nepexoq notoka n3 OypHOro COCTOSIHUS B CMOKOMHOE Ha3blBaETCA:
a) rmapaBnuyecknin yaap;
0) rmapaBnuyeckun npbikokK (MpaBunbHLIK OTBET);
B) rmapaBfinyecKnin Hanop.

11. CnocoGHOCTb MnaBatollero Tena, BbiIBEOEHHOro U3 paBHOBECUS, BOCCTaHaBMU-
BaTb MCXOOHOE MOSIOXKEHME MOCre NpeKpalleHust OeNUCTBUS CUM, Bbi3blBaOLMX KPEH
Ha3blBaeTCs:
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a) octonuuBocTb ([paBUNbHBLIN OTBET);
0) BogoM3MeLLeHME;
B) MeTaLeHTp.

12. TNonepe4yHoe ceyeHne BOAOTOKA - ITO:

a) NNOCKOCTb, NepneHauKynsapHasa odwemy (cpegHemy) HanpaBreHUIo Te-
YyeHUs1 U orpaHuM4YeHHasa npocdmnem pycna M cBobogHon noBepxHocTbio ([pa-
BUNbHbLIN OTBET);

6) AnNvHa CONPUKOCHOBEHMUST ABWXKYLLIErOCHA NOTOKA C HEMOABWXHbLIMU CTEHKaMN B
npeaenax NonepeyHoro cevyeHns pycna.

13.  [IBuxeHue, Npy KOTOPOM MOTOK CO BCEX CTOPOH OrpaHuUyeH TBepAbIMU CTEHKaMW,
a camo OBuXKeHue npoucxoauT nof AeNCTBUEM CUM AaBreHus, coobLiaeMblX BHELHUM
MCTOYHUKOM Ha3blBaeTCH:

a) 6besHanopHoe;

0) nonyHanopHoe;

B) HanopHoe (MpaBunbHLIN OTBET).

14. B 6ypHOM cocTosaHuM Npeobnagaer:

a) noTteHUuManbHas 3Heprus U OBWXKEHUE XWOKOCTU XapakTepusyeTcs ManbiMu
CKOpOCTAMM 1 BoMnbWNMK ryBuHamu;

0) KMHeTUYecKasi IHeprua U ABMXKEHUEe XUAKOCTU XapakTepusyetcs 00nb-
LUMMU CKOPOCTAMM U ManbIiMu rnybuHamu (MpaBunbHbIK OTBET).

15. TlloTepwu Hanopa, Bbi3biBaEMble TPEHNEM BHYTPU XUAKOCTU, MEXAY XUOKOCTHLIO U1
CTEeHKaMu, Ha3blBaKTCS:

a) notepu Hanopa no anuHe (MpaBuUNbHbLIA OTBET);

0) MecTHble noTepu.

16. BopgonoanopHoe coopyXeHue, neperopaxuBaroliee pycrno Wnn JONVHY Pekw,
Ha3blBaeTCs:

a) nnoTtuHa (MpaBunbHLIN OTBET);

0) Bogocbpoc;

B) BO4OCIMB.

17. O6bém BOAOXpPaAHMMMLLA, UCNONb3yEMbIN NS PA3IIMYHbIX XO3ANCTBEHHbIX Lenen
- 3abopa BoAbl Ha OpoLUeHWEe, YBENUYEHNA BOLOCHAOXEHUS, YMEHbLUEHNS YPOBHEN B
HWKHEM Bbede, akKyMynsiuMm NaBogKOB, SKONOrMYECKNX NOMyCKOB, Ha3blBaETCS:

a) MepTBbI 06beM;

6) nonesHbIn 06beM ([paBUNbHLIN OTBET);

B) pe3epBHbI 06beM.

18. Bopocbpoc - aTo:

a) yCTpOMCTBO, yCTpaMBaemoe Afs OCyLeCTBIEHUS MOMe3HbIX MONycKoB BOAbI
N3 BOOOXPaHUNULLA B PYCno pPeku, Unn B cneumanbHO YCTPOEHHbIN B HUXHEM Obede
kaHan unu TpybonpoBoa, TpaHCNOPTUPYOLWKIA Bogy NnoTpebuTento;

6) ycTponCTBO, criyxalee Ans MOSIHOTO OMOPOXHEHUS BOAOXPaHWNULLA B CNy-
Yyae, HanpuMmep, aBapuUMHOrO COCTOSIHUSA MIOTUHbI;

B) YCTPOMCTBO, CllyXallee Ana copoca U3nuwiHen BoAbl U3 BOAOXpPaHUNU-
wa (13 BepxHero 6beda) Bo usbexaHme ero nepenosnHeHns (MpaBunbHbIN OTBET).

19. 'mapOTEXHMYECKME COOPYKEHMS N3 MECTHbLIX CTPOUTENbHBIX MaTepuarnos - 3TO:
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a) KameHHble NNoTuHbI (MpaBUNbLHLIN OTBET);
0) 6eTOHHbIE NMOTUHBI;
B) MeTannmn4yeckme nroTUHbI.

20. CKOMbKO KnaccoB OTBETCTBEHHOCTU MTMAPOTEXHUYECKMX COOPY>KEHUI BbIAENAOT
B cooTBeTcTBMM ¢ CI158.13330.2019 «I'mapoTexHnyeckmne coopyxkeHmsi. OCHOBHbIE MO-
NOXEHNS»:

a) 3 knacca;

0) 4 knacca ([MpaBuNbHbLIN OTBET);

B) 5 knaccos.

Acce

1. MNOTWHBI N UX KNaccngukaums.

OrtBer:

MnoTuHoOM Ha3bIBalOT BOAOMNOAMNOPHOE COOPYXEHME, NeperopaxkmBaioLLee pycno
NN OONVHY pekn (BPEMEHHOro BO4OTOKA).

BoagonoanopHbIM Ha3biBaeTCA COOPYXeHue, yaepxusatollee 6onee BbICOKUM
YpOBEHb BOAbI C OAHOM CTOPOHbI, YeM C Apyron. Yactb BOOHOro o6bEMa CO CTOPOHbI
Bornee BbICOKOrO YPOBHS Ha3blBaeTCA BEPXHUM Obecpom, No Opyryto CTOPOHY — HUXK-
HUM Obedom.

BogonognopHele coopyxeHus no 6eperam pek v Ang 3awmtbl 3emernb OT Noja-
TONSIEHUA N 3aTONMEHMS Ha3bIBalOT Agambamu, unv Banamm.

MNOTHHBI KNaccnUUMpyTCa MO HECKONBbKUM NPU3HaKaMm:

a) No Lenuv ycTponcTaea

1. Ana nognopa BoAbl — BOAOMNOANOPHbIE NNOTUHbI (0ObLIYHO B rMapoaHepre-
TUKe);;

2. Ans co3gaHusa 3anacoB BOAbl — BOAOXPAHUNMULLHbIE NMTOTUHbI.

YacTo obe uenu cosnagator.

0) N0 BO3MOXXHOCTM Mponycka BoAbl.

1. Fnyxue nnotuHbl. Boga noBepx nNnoTuHbI He nponyckaeTtcs. [Mponyck Boabl
ocyllecTBnsaeTca B 06xo NiOTUHbI MK BOAONPOMYCKHbIE COOPYXKEHUS B Tene nnoTu-
Hbl;

2. BonocbopHble NNOTUHLI, Yepe3 KOTOPble OTHOCUTENbHO LUMPOKUM NMOTOKOM
ocyliecTBnseTcs cbpoc BoAbl.

B) MO OCHOBHOMY MaTepuany:

1. 3eMnsiHbIe NNOTUHbI, OCHOBHbIM MaTepuarioMm KOTOpbIX SABMSETCS 3eMn4, T.
€. NeCYaHO-TNMMHUCTbINA, NeCYaHbI 1 TOMY NOAOOHbIE FPYHTHI;

2. MNOTVHbI U3 KAMEeHHOW HabpPOCKU U N3 CYXON KAaMEHHOM KIagKu, B OCHOB-
HOM, BbIMOMHAEMbIE U3 KaMHSA 6€3 NPUMEHEHUST BSXKYLLNX CPEACTB;

3. KameHHble NNOTUHBI, BbINOMHSAEMbIE N3 KaMeHHOW (ByToBOM) KNnagku Ha pac-
TBOpPE, LUMPOKO pacnpoCTpaHeHHble B NPOLUIOM; B HAcTodLLEee BPEMS HE CTPOATCS U3-
3a HEBO3MOXHOCTW KOMMMEKCHOM MexaHu3auum npouecca Knagku;

4. KaMeHHO-3eMIsiHble MIIOTUHbI, B KOTOPbIX MPUMEHEHbI 3eMNsi U KaMeHHas
Habpocka;

5. BeTOoHHbIe NMOTUHbI;

6. XXene3o06eTOHHbIE NNOTUHbLI, B KOTOPbIX, B OCHOBHOM, NPUMEHEH Xerne3obe-
TOH, XOTSl UMEITCS N BETOHHbIE 3IEMEHTDI;

7. DepeBsiHHbIE MMOTUHbI, UMeLWMe OObIMHO KaMEHHYID UMW 3eMAsHYK 3a-
rPy3KY;

8. MNoTHHBbI U3 NPOYMX MaTepuanoB (CTann, CUHTETUYECKON NNEHKN N T. O.) U
KOMBUHUPOBaHHbIE U3 pasNUYHbIX MaTepuanos.
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r) No BbICOTE CO34aBaeMoro Hanopa:

1. HM3KOHaNOpHbIE (80 25 m);

2. cpegHeHanopHble (25-75 m);

3. BbICOKOHanopHsle (bonee 75 m);

[) N0 XxapakTepy OCHOBaHWS :

1. NAOTUHBI Ha NPOHULLAEMbIX (MArKUX) rPyHTaXx;
2. NIOTUHbI Ha CKarbHbIX FPyHTaXx.

2. BOE,OI’IpOI’IyCKHbIe COOpPYyXeHNA BHe Terla NioTUHbI.

OtBeT:

O6bI4YHO MCNOMNb30BaHME MAOTUHBI ONsl pasMeLeHns B HEW BOAOMPOMNYCKHbIX
YCTPOWCTB AaeT Hanbornee aKOHOMUYHOE pelleHne. Ho BbiBaloT criyvam, korga aTo He-
BbIFOAHO, HeuenecoobpasHo 1 gaxe HegonyCTUMO. Tak, B Tene 3eMIIsiHbIX M KaMEHHO-
HaBPOCHbIX NAOTMH pacnonaraTb OTBEPCTUS BOLONPOMNYCKHbIX YCTPOMCTB HexenaTerb-
HO, @ YacTO M HEBO3MOXHO. [103TOMYy Takme OTBEPCTUS NPUXOANTBLCA YCTpanBaTb BHE
Tena NMoTMH U3 TPYHTOBbLIX MaTepurarnos.

PaccmoTpum KOHCTpyKUMM Hanbornee 4yacTto BCTPeYaLLMXCs Ha NpakTuke BOAO-
MPOMYCKHbIX COOPY>XEHMI BHE Tena NNOTUHbI.

OTKpbITbIN OeperoBon BoaocObpoc C npsimbiM OTBOLOM BOAbl OT BOAOCNMBA.
Takon TMn Bogocbpoca 0COBEHHO YACcTO MPUMEHSIOT B criyyae nioTUH Manon n cpega-
Heun BbICOTbI.

B o6wem cnyyae npu HanMymm HeckasnbHOro rpyHTa Bogocbpoc ¢ npsiMbiM OTBO-
AOM BOAbl COCTOUT U3 YETbIPEX YaCTEMN:

1) noaxogHOro kKaHana unv NoAXoAHOW BblEMKMU;

2) BOoOOCNMBa B BMAE BXOOHOrO nopora ¢ COOTBETCTBYIOLLMM YCTPOMCTBOM 3a
HUM AN raweHns sHeprum;

3) oTBOOALLEro NPOMEXYTOYHOIO KaHana;

4) cbpoCHOro ycTponctaa, npy NOMOLLM KOTOPOro NpeodorieBaeTcsa cocpenoTo-
YeHHOe nageHue Hanopa.

NMopxoaHOM KaHan 4enaroT C ropyM3OHTanbHbIM AHOM MW AHOM, MMEKLWMM 06-
paTHbIA YKNOH. CKOpOCTK BOAbl OObIYHO B 3TOM KaHarne o4eHb Maribl, Kak npasuno, be-
pera u OHO KaHana He MOKPbIBAKT KPEMfEeHNeM, Aaxe ecnm oHM obpasoBaHbl NErko
pa3mMblBaEMbIM FPYHTOM.

BopocnuB npeacrasnseTr cobon BOOOCNUBHYKO NMOTUHY (C 3aTBOpaMu unu 6e3
HMX) - BETOHHYHO, kene306eTOHHYO NN OEePEBSIHHYIO.

OTBOASALMNA NPOMEXYTOUYHbIN KaHan paccynTbiBalOT HA paBHOMEPHOE OBUXE-
HWe BOAbl B HEM, NPUYEM TaK, YTOObLI CPEAHAss CKOPOCTb NMOTOKA V HE MpeBbillana Mak-
CMManbHO A0MYCTUMOM CKOPOCTU Vyake; 3@BUCSILLIEN OT MaTepuana CTeHOK kaHana.

C uenbio ymeHblleHNa obbema 3eMnsaHbiX paboT npu CTpouTenbCTBE KaHana
€ro craparTcsa cgenartb Yxe, Ho 3aTo 6onee rnybokmum. Ytobbl B kKaHane He obpa3oBa-
nacb KpuBasi cnaga, obycnosnuBaroliasi yBernmMyeHne CKOPOCTM V, B KOHLE KaHana
yCcTpamBatoT nopor. BeicoTy aToro nopora C' onpeaensitot no gopmyne

C = ho- H',

rae ho - HopmanbHasa rnybuHa soAbl B kKaHane (npu Qpacy); H' - Hanop Ha nopore,
paboTatoLLlem Kak HenoaTONNEHHbI BOAOCNUB;

BenuunHy H' yctaHaBnuBaloT No pacxogHou (popmyre COOTBETCTBYHOLLErO BO-
pocnvea (AN Qpacy).

Ecnn npomMexyToO4HbIN OTBOASALLMWA KaHan AOCTAaTOMHO KOPOTKUW, TO OHO €ero
MOXHO MPOEKTMPOBATbL FOPU3OHTaNbHbIM. B 3TOM crnyvae kaHan npuxoamtcs paccuyu-
TbiBaTb MO pOpMyfiamM HEpPaABHOMEPHOro ABWXeHWA BoAbl. [1pu GnaronpusTHbIX TOMO-
rpadpuyecknx ycnoBmuaxX NPOMEXYTOUHbIA KaHan MOXET M OTCyTCTBOBaTb. B aTtom cny-
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Yae Bofa, Nponasa Bogocnme, ByaeT NnocTynatb HENOCPEACTBEHHO B COPOCHOE yCTPOu-
CTBO, U BOAOCIMB ByaeT ABNATLCA FOfIOBHOM YaCTbio 3TOr0 YCTPOMCTBA.

COpocHoe yCTPOMCTBO BbIMOMHAKT B BUAe ObICTPOTOKA MM MHOIOCTYNeH4aTo-
ro nepenaga. beicTpoTok npeacrasnset cobon kaHan 60MbLIOrO YKNOHa, 3HaYMTErb-
HO MpeBbIALWNA KpuTUdecknin. NoTok B Npeaenax 6bICTpoToka HaxoauTcs B BypHOM
COCTOSIHUM.

NHorga ObIcTpOTOK MOXET MMeTb BOMbLUYI0 ANVHY, NPEBbIWAOLWY0, HanpuMmep,
1 km. PasnnyaloTt crneayrowme 4yactm 6bICTpoToKa:

a) BXOOHYI0, KoTopas obpasyeTcs Noporom;

0) TpaH3UTHY!IO;

B) KOHLEBY!HO.

TpaH3uTHaA 4YacTb - COBCTBEHHO KaHan - BbINOSHAETCA N3 6eToHa, xenesobe-
TOHa, AepeBa WM NpsiMo BbicekaeTca B ckane (6e3 kakom-nmbo obaenkm) n mMoxer
NMEeTb pasnnyHyo opMy NoNepeyHoOro ceYeHus.

KoHueByr0 YacTb ObLICTPOTOKA MOXHO NpoekTupoBaTb 6e3 oTbpoca CTpyu unm ¢
oTOpocoM CTpyn OT BbLICTPOTOKA, NpU 3TOM Hambonee 4YacTto NpegnoyTeHMe oTaaeTca
BTOpPOW CXeme.

MHoroctyneH4aTbIn nepenapg, Kak NnpaBuio, CTPOST KonoaesHbln. 34eck, B OT-
nu4ymne ot BbICTPOTOKA, IHEPrnsa NOTOoKa Mo AfMHe cOPOCHOro YCTPOMCTBA racnTCsl OTHO-
CUTENbHO paBHOMEPHO. Pa3amepbl cTyneHen nepenaga onpenensiTcs rmapasnuye-
CkuM pacveToM. MHorocTyneHn4yatbin nepenag MOXHO ycTpavmBaTb Npu onpeaeneHHbIX
YKIOHax MECTHOCTU M B Criydae HecKanbHOro rpyHta. 9Ty nepenagbl NPUMEHSATCA
TONbKO ANA NIOTUH HEeOONbLUOM U cpedHen BbicOThl. Kak npaBuno, 6onee SKOHOMWUY-
HbIM COOPYXXEHUEM SBMSeTCS ObICTPOTOK.

LlLaxTHbIN Bogocbpoc. [Insa waxTtHoro Bogocbpoca oObIMHO UCMOoNb3yeTcs TyH-
Henb, NpobuTbii B 6epere ons nponycka CTpouTesibHbIX pacxoaoB BoAbl. 10 okoHYa-
HUN NOCTPOMKM NNOTUHbI CYLLECTBYIOLMIA BXOA B TYHHENb U3 BOAOXPaHMMMLLA 3aKpbl-
BalOT NPOOKOM 1 AenatoT HOBbI BXO4 B BUAE BEPTUKANbHOW MW HAKNOHHON LWaxTbl. B
nepuoa HopManbHOW 3KChyaTauun NAoTUHLI BOAA B TYHHENb MOXET NOoCTynaTb TOMb-
KO Yepe3 BOPOHKY KONbLEBOro Bogocnnea, 06pasyoLlero ororfoBoK WaxThbl.

[BvXeHne BOAbl B WIaxTe U B TyHHENe AO0MKHO ObiTb 6e3HanopHbIM, 4TO obec-
neymBaeTCs COOTBETCTBYHOLMM NOAOOPOM KX reoOMeTpUYECKUX XapakTepucTuk (aua-
MeTpa, yknoHa). laxTtHele BogocOpochkl LenecoobpasHbl NPy BbICOKUX NSIOTUHAX B y3-
KMX CKamnbHbIX YLENbAX C KPYTbIMU CKITOHaMu, HebGnaronpuaTHeiMU NS OCyLLeCTBre-
HUA Opyrnx TMNOB Bogocbpocos. [Npu onpeaeneHHbIX YCnoBuaxX aTOT BOAOCOPOC MOXeT
nponyckaTb BecbMa Gorblume pacxofbl BoApl, Hanpumep Ao 6000 M3/ c.

TpaH3uTHaA 4YacTb BOAOCMYCKHOIO COOPYXEHUs, nmetowero rnybnHHoe Bxoa-
HOe OoTBepcTME, MOXeET ObITb BbINOSTHEHA B BUAE:

a) TyHHens (HanopHoro unu 6e3HanopHOro), ycTtpanBaemMoro B OCHOBaHUK MNno-
TUHbI Unn B 6eperax (06bI4HO B CKanbHOM FpyHTE);

©) OeTOHHOW ranepen HanopHoOW WK Be3HanOpPHOW, NMOCTPOEHHOW B OTKPLITOWN
BbleMKe Nnop, NSIOTUHON (40 ee BO3BEAEHNSA Ha NOBEPXHOCTM MaTEPUKOBOIO rpyHTA);

Mo pacnonoXxeHnto 3aTBOPOB 34€Cb pasnuyaroT BOAOCMYCKU:

1) ¢ 3aTBOpPamMu, pacnonoXeHHbIMN B Havyane BOAOMPONYCKHOro TpakTa B cneuu-
anbHbIX BalwHaXx (baweHHble BO4OCMYCKN);

2) c 3aTBOpaMu, pacnosioKEHHbIMU B CPeHEN YacTu BOLONPOMNYCKHOro TpakTa B
LaxTax (WaxTHble BOAOCMYCKN).

Mo cpaBHEHMIO C NOBEPXHOCTHBIMU BOAOMPONYCKHbIMU OTBEPCTUAMMW FYOMHHbIE
obnagatoT TeM NpeMmyLLecTBOM, YTO BOAa B HMX NOCTynaeT noj Harnopom W, criegoBa-
TenbHO, ANdA Nponycka OAHOro M TOro Xe pacxoda BOAbl pa3mepbl rMyOMHHbIX OTBEp-
CTuM ByayT MeHblUe, YeM MOBEPXHOCTHbIX.
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3. Cbmanpau,vm B OCHOBaAHUW MNINOTUHbI.

OrBer:

OcHoBaHMA NAIOTUH — pasfnyHble ropHbIe NOPOAbl — OObIMHO B TOW UMIN MHOW Me-
pe npoHuuaeMbl A8 BoAbl (B TOM YMChe U cKarnbHble). ECTeCTBEHHO No3TOMYy, YTO no-
cne nogHATUSA NIIOTUHOWM YPOBHSA BOAbl B peKe OCHOBaHWE COOPYXEHUs HacblwaeTcs
BOAOW, KOTOpasi ABMXETCH MO nopam 1 TpeLwmHaM 13 30Hbl 6onbLUero AaBneHus B 30HY
MEHbLLEro AaBnNeHus, T. €. n3 BepxHero 6beda B HMXHUA. DTO ABWKEHNE Ha3blBaeTCA
PMNbTPaAUNOHHBIM UNN unbTpaLmen Boabl.

O6nacTtb bunbTpaumm nog HamnopHbIM MMAPOTEXHUYECKMM COOPYXEHUEM Orpa-
HUYMBaETCA CBEpXy MOBEPXHOCTAMU COOPYXEHWUHA, KOTOPbIMA OHO COoMnpukacaeTca C
FPYHTOM OCHOBaHus 1 Geperos, a CHM3Y — KpOBMen Bogoynopa (MHorga Bogoynop oT-
CYTCTBYET Ha MpaKTUYeCKn OOCTMXKMMOWN rnybuHe). BxogHoM NoBEPXHOCTbIO ounbTpa-
LIMOHHOrO NMoToKa sIBMsieTcs AHO BepxHero 6beda, BbIXOAHOW — AHO HWXKHEro bbeda un
npoHVUaemble NS BOAbl YacTU COOpyxeHusa (pucbepma, ApeHaxHble YCTpoOWcTBa U
np.).

dunbTpauusa Boabl NOL COOPYXEHMEM SABMSETCS HarNOpHOW, Tak kKak cBobopHas
NOBEPXHOCTb PUNbTPALIMOHHOIO MOTOKA OTCYTCTBYET. JIMHUA KOHTaKTa COOPYXEHUS C
FPYHTOM OCHOBaHWA MO HaMpasfeHUIO NPOAOSIbLHOM OCWU MOTOKa Ha3blBaeTCsA MOA3EM-
HbIM UNU (PUNLTPALNOHHBLIM KOHTYPOM, KOTOPbIA OBbLIYHO npeacTaBnseT cobon foma-
HYIO JIUHUIO.

dunbTpauunsa BoAbl NOA HANOPHLIMU MMOPOTEXHUHYECKUMN COOPYKEHUAMU NMeeT
cnegyroLwune nocrneacTeus.

1. Mpowncxogut noteps (yTeyka) BoAbl U3 BOOOXPAHUULLA B HMXXHUA Bbed.

2. dunbTpyowasca Boda oOkKasblBaeT AaBrfieHMe Ha MOAOLUBY COOPYXKEHUS,
HanpaBfleHHOEe CHW3y BBEPX W HasblBaemMoe OOblMHO NPOTMBOLABMEHNEM BBUAOY
HanpaBfEeHHOCTU ero NPOTMBOMOSIOXKHO cune TsxecTtu. MNpoTnBogasneHne kak 6bl 06-
neryaeT COOpPYXeHWEe, YMeHbLUAeT ero BeC U COMpPOTUBIIEHNE COBUralOLLMM COOpYXKe-
HWe ropu3oHTarnbHbIM CUaMm.

3. dunbTpyowaaca Boga MOXET MEXaHU4YeCcKku U XUMUYECKN AeCTBOBaTb Ha
FPYHT, CraraloLnin OCHOBaHNE COOPYXEHUS, yBriekasi C cobon Mernkue YacTuubl, a conm
pacTBOPSS U YHOCH MX B HWKHUIA Obed. B nepBom cnyvae npouecc HasbiBaeTcs Mexa-
Hu4eckon cyddosmen rpyHTa, a BO BTOPOM — Xxumudeckon cyddosnen. Havaswasacs
cydhdo3usa genaet rpyHT ocHOBaHus 6onee npoHMuaemMbiM 49 BO4bl, CKOPOCTU UMb-
Tpauumn Bo3pacTaroT, PUbTPYIOLNNCS NOTOK OKa3biBaeT CNOCOOHBIM BbIHOCUTL YacTu-
ubl Gonbliero pasmepa M Npu arbHEWWEM Pas3BUTUM SBMIEHUS MOXET 3aKOHYMTbCHA
paspyLleHMeM OCHOBaHUS U aBapuen COOPYXKEHUS.

Takum obpasom, 6opbba ¢ nocneacTeMaMN punbTpaLmMmM KOHKPETHO HanpaBneHa
Ha COKpalleHune noTepb BoAbl U3 BepxHero bbeda, yMeHbLLUEHNE NPOTUBOAABIIEHNS, Ha
CHWXeHne ckopocTen purnbTpaLmMoHHOro noTtoka. [lpyM ogHOM 1 TOM Xe Harnope Ha nro-
TUHE (hunbTpauusi NOA4 COOPYXKEHMEM W ee MOocneacTsna OyayT TeM MeHbLue, Yem
Bonble nyTb punbTpaumm, T. €. AnNnHa PuUnbTPaLMOHHOIO KOHTYpa.

YanvHeHve nyten unbTpauum co3gaetcs yCTPOUCTBOM rnepen nnoTUHOW BOLO-
HEeNPOHULLAeMOro NOKpbITUHA, Ha3biBAEMOro MOHYPOM, a Mo MOHYPOM N COOPYXXEHUEM
— BepTUKanbHbIX Nperpag B BUAE WMYHTOBbIX CTEHOK B MArKMX rpyHTax, nnmbo B Buge
LEeMEHTHbIX, BUTYMHbIX U OPYrMX 3aBeC B CKallbHbIX OCHOBaHMAX. AHanNOrMyHbIA Npo-
uecc counbTpauumn cosepLuaeTcs n B bepera pycna unu goniMHax, K KoTopbiM NpUMbIKa-
€T nognopHoe coopyxeHue. bopbba ¢ 3TUM SIBNEHMEM Takke BEOETCA B OCHOBHOM
yanvHeHnem nyten dpunbTpaumn. na o60oCHOBaHHOIoO onpeneneHns pasmepos NpoTu-
BO(PUNbTPALMOHHBIX 35IEMEHTOB MMOTUHbLI U MOSHOrO y4yeTa CToka B CTBOpEe rMapoyana
HeobXxo4MMO yMeTb pacCcyuTbiBaTb 3HAYEHMUS OCHOBHbIX NapamMeTpoB (PunbTpaLMOHHO-
ro noToKa: ero CKOpoCTW, pacxofbl U NPOTUBOAABNEHUS.



18

4. BogonponyckHble yCTpOMCTBa B Tene NNOTUHBI M pacyeTHble pacxodbl BoAbl Ang
BOAOMPOMNYCKHbIX YCTPONCTB
OrtBer:

Mo Ha3Ha4veHWIo pasnuyaloT crneayroLine BoAONPONyCKHbIE YCTPONCTBA:

1) BopocOpockl, cnyxawme ona cbpoca nsnuwHEn BoAbl U3 BOOOXpaHMMMLLa
(13 BepxHero 6beda) BO nsbexaHne ero nepenosiHEHNS;

2) XO3AIMCTBEHHbIe BOAOCMNYCKW, yCTpanmBaemble ANA OCYLLECTBNEHUA nones-
HbIX NMOMYCKOB BOAbl M3 BOAOXPaHUNULLA B PYCriO PEKU UMK B crieumarnbHO YCTPOEHHbIN
B HWKHeM Bbedbe kKaHan unu TpybonpoBod, TPaHCMOPTUPYHOLWKUI Bogy noTpebuTtento (B
ToM ymcne n Ha N'9C). NMopor BXOAHOro 0TBEPCTUA XO35IMCTBEHHOINO BOAOCMYCKAa 3akna-
AblBaloT Heckonbko Huxe YMO (ypoBHS MepTBoro obbema) ¢ TeM, 4Tobbl Npu camom
HWU3KOM ropu3oHTe BoAbl B BogoxpaHunuwe (npu YMO) moxHo 6bino 6bl nogaTtb no-
Tpebutento HeobxoauMOe KONMYECTBO BOAbl; XO3SIMCTBEHHbIN BOAOCMYCK WMMEHYIOT
nHorga paboynm BOAOCMYCKOM, UM BOAOMPUEMHWUKOM, MU BOA03abOPHBIM YCTPOK-
CTBOM;

3) aBapuMlHbIN BOAOCNYCK, Cry)Xalnin Ansi NOsIHOro OnopOXHEHUS BOAOXPaHU-
nviwa B cnyyae, Hanpumep, aBapuMHOrO COCTOSIHUS MAOTMHbI; BXOAHOW MOPOr Takoro
BOAOCMNYCKa YCTpamMBaloT Ha YPOBHE JHA BOAOXPaHMMLLA.

Bogocbpoc npu nnoTuHe ycTpamBatoT NOYTH Beerga. X03sMCTBEHHbI BOOOCMYCK
AenatT B TOM cryvae, Korga M3 Bo4OXpaHunuia npmxogutca nogasaTb (CaMOTEKOM)
Bo4y noTpebutento. YTo kacaeTca aBapuMHOro BoAOCMNycKa, TO ero AenatoT He Bcerga.

[MepeyncneHHble BOAOMPOMYCKHbIE YCTPOWCTBaA SABNAKTCA MOCTOAHHLIMU, WX
Ha3bIBalOT IKCMIyaTaLMOHHbIMMU.

Paamepbl oTBEpCTMIA BOOOMNPOMYCKHbIX YCTPOUCTB, obecneunBaroime Hagnexa-
LLYIO MX NPOMYCKHYK CMOCOBHOCTb, yCTaHaBnMBalOT Mo OObIYHBbIM 3aBUCMMOCTAM Ma-
paBfnKK, UCXOOA U3 COOTBETCTBYIOLLErO pac4eTHOro pacxoaa.

1. PacyeTHbIW pacxoa BoAabl Ansi BoaocbpocHoro ycrtpoucTtsa. [na Boo-
cOpOCHOro yCTponCTBa B KayecTBe pacyeTHOro pacxoga NPUMHMMAKT MaKCUManbHbIN
pacxof BoAbl B peke 3afaHHon obecneyeHHOCTU (Qpacy). Mpn 3TOM 3HayveHne obecne-
YEHHOCTU (UMK, YTO TO Xe, BEPOSTHOCTM MPEBbLILIEHNS MaKCMManbHOro pacxoga) ycra-
HaBNMBaKT B 3aBMCMMOCTM OT Krnacca KanuTanbHOCTU COOPYXKEHWUS!, COrflacHO peko-
meHgauuam CI1 58.13330.2019, a camo 3Ha4yeHMe pacxona 3agaHHon obecrneyeHHOoCTH
onpenensitoT M3BECTHbIMU rMaporioram crnocobamum.

PacuyeTHas exerogHas BEPOATHOCTb NpeBbllUEeHNA MaKCUMaJ1IbHOIo pacxoga BoAbl

Knacc kanutanbHOCTU COOPYXXEHUS I Il 11l v
BeposiTHOCTb npeBbiweHus, % 0,01 0,1 0,5 1

B ToM cnyyae, ecnn nmeet Mecto TpaHchopMauusi CTOKa BOAOXPAHUITULLIEM,
npu onpeaeneHnn Qpacy HEOHGXOAMMO UCXOANTL HE U3 eCTECTBEHHOrO ruaporpadga cro-
Ka, a yunTblBaTb akKyMynsumio Boabl B BepxHeM OGbede. Cnocobbl BbIMMCNEHUS TPpaHC-
dopmaumm pacxofoB BOAbl BOOOXPAHUIMLLEM M3y4alTCa B Kypce "BoOoX035MCTBEH-
Hble pacyeTbl". Ecnn vacTb Qpacy NpeanonaratoT cbpacbiBatb Yepes3 XO3NCTBEHHbIN
BOOOCMYCK, TO 3TO AOMMKHO BbITb YY4TEHO Kak npu pacyeTte Bogocbpoca, Tak u npu pac-
yeTe BOAOCNYyCKaA.

2. PacyeTHbIN pacxon BoAbl AN XO3AMCTBEHHOro BOAOCMNYCKa yCTaHaBNu-
BalOT HEMNOCPEACTBEHHO MO NMpeaBapuUTESibHO NOCTPOEHHOMY rpaduKy oTaaum Bogbl U3
BOOOXpaHUnNuULa notpebutento.

3. PacuyeTtHbIn pacxon AnsA aBapMUHOro BOAOCMYCKa HasHayalT Mcxons,
HanpumMep, U3 3a4aHHOro BPEMEHN OMOPOXHEHUSA BOLOXpaHUNMLLA (KOTOpoe, oYeBua-
HO, AOMXHO ObITb HEGOMbLUMM).
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4. PacyeTHbIN pacxon AnsA CTpouTesibHOro Boaocbpoca yctaHaBnMBatoT, Kak
ykasaHo B . 1. Ecnn ctpouTenbHbIn BOAOCOPOC CRYXUT HE NOMHbIV rof, Kpusyto obec-
NMEYEHHOCTN AN1S HEFO CTPOAT HA OCHOBAHWUM MAPOrpadooB, OTHOCALNXCH TOSMbKO K TO-
My CE30HY roga, B T€YeHMe KOTOPOro 3KCniyaTupyeTcs AaHHOE BPEMEHHOE COOpYXe-
HMe.

5. «CaHumapHsbIl pacxo0». Mpn CTPOUTENLCTBE M 3KCNNyaTauMm NMAOTUHbI He
AOIMKHO CO34aBaTbCsl TAKOro NOMOXEHUs, KOraa Boda B HWXKHUA Gbed He nocTynaer, u
PYCIiO PeKnN HWXe MMOTUHbI NepecbixaeT. ATO HEAOMYCTUMO MO CAHWUTAPHBLIM U XO3AWN-
CTBEHHbIM coobpaxeHuam. [NoaToMy BOOONPONYCKHbIE YCTPONCTBA NPOEKTUPYIOT C Ta-
KMM pacyeToM, 4ToObl obecrneynTsb (B Nto6OM MOMEHT BPEMEHM HA NPOTSXKEHUM NEPUO-
Aa CTpouUTENbCTBa NMOTUHBI U ee 3KCcnyaTaumm) copoc B HWXHUIA Bbed Tak HasbiBae-
MOrO CaHWTaApHOro pacxoda BoAbl, 3HAa4YEeHMEe KOTOPOro creumanbHO ycTaHaBnMBaT B
COOTBETCTBUMN C MECTHLIMU YCITOBUAMM.

lNpakmu4eckue 3ada4u:

1. Onpepgenutb nnowaib NONepeyvyHoro cevyeHusl oTka MpsiMOYrofibHOro ceveHus
®, CMOYEHHbIN NepumeTp y, rmapasnuyeckumn paguyc R.
HdaHo:

WnpuHa no gHy b = 0,53 wm;
"my6uHa Boab! h'= 0,25 m.
Xop paboTbl:

1) ® = b-h;

2)x=b+2h;

hR=2.
X
OtBeT: W =0,13M* X =1,03M; R=0,13 ™

2. Onpepenntb KO3ULMEHT 3anoXeHns OTkoca m, nnowaab NonepeyHoro ceve-
HUA TpaneuenaanbHOro fI0TKa ®, CMOYEHHbIV NEPUMETP x, MMapaBnMyecknin paguyc R.
HdaHo:
WwnpuHa no gHy b = 0,51 wm;
my6wuHa B kaHaBe h = 0,25 wm;
[JnvHa oTkoca a = 0,375 m.
Xopa BbINOSIHEHUA paboTbl:

a
1)m=—;
) h

2) ® = (b + m h)-h;
3) y=b+2-h-V1+m?;

HR=2
X
OmBeT:M =15 w=022mM"x=1,41M, R=0,16 M

3. OnpegenexHune aNemMeHTOB rMapPaBIMYECKOro npbkka.

OaHo:

WwnpuHa no gHy b = 1,0 m;

"MyBuHa B Hayane npbikKa h' = 0,20 m;

Pacxog Boabl Q = 1,0 M3/ c.

Onpegenntb B pycrne NpsAMOYrofibHOro cevyeHuns rnyobuHy nocne npbikka, opmy
npbbKKa 1 ero AnvHy no popmyne H.H. MNaBnosckoro.
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Xop paboTbl:
1. Onpenenntb KpUTUYECKYHO rMyOUHY B KaHane npsiMoyrofibHOro CeYeHus.
2
a
hk =3 i ,
2
b°g

o =1,10 - koadPULUMEHT KUHETUYECKOW IHEPTUH;
g = 9,81 — yckopeHue cBoBoAHOro nageHnst, M / c2.
Onpegensiem popMy rmapasnnU4ecKoro npbikka MCXOAs U3 YpaBHEHUS.

2
3
(—j > 3 - rMapaBnUYecKnii NPbIKOK COBEPLLEHHOW (hOPMbI;

3
—j < 3 - rMapaBnMYeckmit NPbRKOK BONTHUCTOM hOpMbI.

3. Onpegensiem rnybuHy nocne rmapaeBinveckoro npbbkka (ydntobiBast dop-
MY MpblKKa) B pycrie NpsiMoyronibHoM (hopmbl.

3
) -1]- 0714 COBEPLLUEHHOIO NpbiXKa,

h!

4, OnpepensieM OnNvHY rmapaBnnyeckoro npbikka (yuynTbiBas (hopMy Mpbixk-

3
h"=h'. [—"j - A5 BOSTHUCTOTO MPbhKKA.

Ka).
|, =25-(19-h"—h’) - hopmyna MaBroBCKkoro Ans COBEPLIEHHOTO NPLIKKA;

3
h
l,=106-h"- (F’fj - NS BOMTHUCTOTO MPbIKKA.

3
h
OtBeT: hyx = 0,48 M KpuTUyeckasa rnyouHa; (ij >3 - rmppaBnuyeckui

NpbLDKOK coBeplieHHon ¢opmbl; h" = 0,96 m rnybuHa nocne npbikkKa; |, = 4,08 m
ANVHAa NpbDKKa.

4.0npenenuTb KPUTUYECKYIO MYyOMHY, KPUTUYECKNIA YKIIOH N COCTOSIHME NOTOKa B KaHa-
ne npsiMoyrosibHOro cevyeHus.
OaHo:
LWnpwmHa no gHy b = 0,50 m;
my6uHa B kaHaBe h = 0,40 wm;
Pacxog Boabl, Q = 0,45 m*/ c;
KoadhbdpumumeHT wepoxosatoctn n = 0,014.
Xopa BbINONIHEHUA PaboThI:
2
hk =3 @ - KpuTn4deckas rnybuHa,
b°g
o = 1,10 - KoaPPUUNEHT KNHETUYECKOWN SHEPIUN;
g = 9.81 — yckopeHune csoboaHoro nageHus, m / c?;

_ Qo

=— — - KPUTUYECKUIN YKIOH;
abC kR,

Iy
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Vi = Cy /Ryl - KpuTHUeckasi ckopocTs;
2

Fr= - yncno dpyna

gh

(ans cnokonHoro coctosHua Fr < 1, ana 6ypHoro — Fr > 1, Ans KpUTUYECKOro Co-
ctosiHus — Fr=1).

[ns npamoyronbHOro pycna:

® = b-h (0= b-hy) — nnowagb nonepeyHoOro ceyeHus;

xy=b+2h(y=b+2hy) —CcMOYeHHbIN NepUMeETP;

®
R= o (R, =—*) — ruapaBnuyeckuin paguyc;
X X

C= i RY,roe y= 2,5\/ﬁ -013- 0,75\/ﬁ(\/ﬁ — 0,10) - KoadbpuumeHT Lleau;
n

- :%Rky, e y=25Vn —013-0,75,/R, (v — 010))

V = Q/ ® - CKOPOCTb B pycne npu 3agaHHou rnybunHe notoka h.

OTBeT: hy = 0,45; wy = 0,22 M* Xk = 1,40 M; Ry=0,16 m; y = 0,16; C,=53,3; ik
=0,009; Vk=2,0m/c; w=0,20 M*V =2.25m/c; Fr = 1,42.

CocTtosiHue noTtoka 6ypHoe.



