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O01mme MeToaMUYeCKHe YKA3ZaAHUS

Bropas gacte MeToanueckux yka3aHuil COCTOUT U3 IBYX 3aJaHUM.

Kaxxnoe 3amanne coaepXuT mporpaMmy, y4eOHYIO JTUTEPATyPy, METOIUUYECKHE YKa3aHUsI, BOTIPOCHI
JUTSE CAMOKOHTPOJISI, KOHTPOJIbHYIO pa0OTy, UCXOIHBIC JTAaHHBIC JJIsl €€ BBITOJHECHUS.

B 3amaHus BKIIOYEHBI ClIENyIOIMIME pas3zenbl: "BblUMCiIeHHME CTOKa BOJBI M CTOKAa HAHOCOB”,
"CocTaBiieHHE €KErOJHbIX JAHHBIX O PEKUME U PeCcypcax MOBEPXHOCTHBIX BOJ CYLIM (€KErogHuk)",
"T'maponornyeckre HaOIIOCHUS HAa 03€paxX U BOJOXpaHUIUIIaxX" .

B pe3ynbrate mpopaOoTKH 3a1aHU ydaIuecs JOJKHBI:

1. VcBouTh crocoObl BEIYMCIEHUS CTOKA BOJALI M HAHOCOB, YMETh CTPOUTh KPUBBIE CBS3H MEKJLY
pacxoJlaMy U YPOBHSIMH BOJIbI, SKCTPANOJUPOBATh KPUBBIE PACXOA0B BOJIBI.

2. TIpou3BoMTH aHAIM3 UCXOJHBIX MaTepHaloB, M0A00p MaciTabos, Hanecenue Touek (Q, H), (F,
H)a (VCP > H), (PS ) Q)a ( S cp s Sez{. KOHTp )

3. YMeth BHIOpaTh HanboJIee pallMOHANBLHbIN U TOYHBIH CIOCOO BHIYUCIIECHHUS CTOKA BOJBI U HAHOCOB.

4. YMmerb cOCTaBUTD TaO MBI T exeroaarka [ BK.

5. TIpou3BoUTH aHAIN3 BEIYMCIEHHOIO CTOKA BOJIbI M CTOKA HAHOCOB.

6. YCBOUTL OCHOBHBIE METPOJIOTMYECKHUE TOHATHS.

7. YMeTh caMOCTOSTENEHO BBIIOIHATH BCE BUJIBI IOJIEBBIX Pa0OT HA 03€pax U BOJAOXPAHUIIHIIAX.

[IpaBuna BeIMogHEHUS W OPOPMIICHUS KOHTPOJBHON paOOThI MPHUBEACHBI B OOIIMX METOIUYECKHUX
YKa3aHUAX IIEPBOM YaCTH.

Cnmcok Jureparypbl

1. HacraBnenue ruipoMeTeoposornuecKuM CTaHIUAM U roctam, Bbin.2 4.1l -JL. :
I'mapomereounsnar, 1975.

2. Hacrapnenue ruijpoMeTeopoIornyecKuM CTaHIIMAM U TIOCTaM, BbIML.6, 4.1, -J1.:
I'mppomereonznart, 1978,

3. HacraBnenue ruipoMeTeoposornuecKuM CTaHIUAM U ITocTaM, BbI.6, u.Il. -JL.:
I'mnpomereonsnar, 1972.

4, HacraBnenue ruijpoMeTeopoIornyecKiuM CTaHIIUAM U TTOCTaMm,BbIm. 7, 4.1, -J1.:

I'mnpomereonsnar, 1973.

N.®. Kapaces, W.I'.IllymkoB. 'mapomerpus. - JI.: 'magpomereounsnar, 1985.

Meroanueckue ykazanus ['TH.

Tpynsr ITH..

B.B.Opnosa. I'mapomerpus. - JI.: I'magpomereonsnar, 1974

MeTtoauueckue yka3aHus 1o BeIeHHI0 ['ocy1apcTBEHHOT0 BOJHOIO KaJlacTpa, pasz. I, BbIm.o,
y.l. - O0HmHCK, 2002.
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TEMA 2.7. THAPOJIOTHYECKHME HABJIOAEHUA HA O3EPAX 1 BOLOXPAHHUJINIIAX

IIporpamma

Opranuszanus Ha0/1I01eHUI Ha 03epax U BogoxpaHuaumax Llens ruaponornyeckux

Ha0JII0/IeHUH Ha 03epax, BOJIOXpaHWINIIAX U MOpsiX. O3epHble CTAaHIIMH U MTOCTHI, UX pa3MelleHUE
CocraB HabnroaeHui U padot. CTaHJapTHBIC U CHICIIUAIBHBIC HAOIOICHUS

Hao0aronenns 3a ypoBHeM Bojbl. PazMelnieHne 03epHbIX YPOBEHHBIX MOCTOB. BriOop MecTa 1ist
YPOBHEMEPHBIX yCTPOICTB. THIIBI ypOBHEMEPHBIX YCTPOHCTB. CaMOMHUCIBI YPOBHS MOPSI CIIOCOOBI X
YCTaHOBKHU, yXOJI 332 HUMU. MeTo/1bl U3MepeHUs KoieOaHuil YpOBHS BOJOEMOB

O06paboTka MaTepuanoB HaOMOACHMIA. 3anmuch HabmoneHui B kamxkke KM-1Mo. CocraBnenue
Tabnui «YpoBeHb BOJbI HA TIOCTAX», «YPOBEHb BOJBI IPH HATOHAX U CTOHAX)

Ha0mnronenus 3a TeMnepaTypoii Boabl

Lenb u3mepeHus TeMnepaTypbl BOJbl, IyHKTHl U3MEPEHU B IPUOPEKHON 30HE U B OTKPHITON
94acTH BOJj0eMa, uxX pazmenieHne. CpoKd U MOPSI0K U3MEPEHHUS TEMITEPATYPhI BOJIBI B IPUOPEKHON 30HE,
Ha pelI0BBIX BepTUKAAX. MeTonbl u3mepenus. Tepmudeckue cheMku. [Ipubops! 11 usmepenus
Temneparypsl Boabl. O0paboTka pe3ysbTaToOB HAOIIOACHUH 32 TeMIIepaTypoil BOABI B KHIKKAX.
rpaduueckoe 06001IeHrEe Pe3yIbTATOB HAOIIOICHUH.

Ha6monenus 3a npo3pavyHoCTbIO, IBETOM, XHMHYECKHM COCTAaBOM BO/AbI. HaGmonenus 3a
ONTUYECKUMU CBOMCTBaMHU BOABI. MecTo U cpoku HabmoaeHui. OnpeseneHne OTHOCUTENbHOM
MIPO3PavyHOCTH BOBI OenbIM quckoM. Onpenenenue npera Boasl. HalmroneHus 3a XUMHYECKIM COCTaBOM
Bozbl. CTaHAapTHBIC U criennanbHble HabmoneHus. Cpoku u coctaB HabmoneHus. [Ipubops! nis or6opa
po6 Bojbl: GaTomeTp MomyanoBa

Haoaronenns 3a BeTpoBbIM BoJIHeHHeM Llenb HaOmonenus. Xapakrepuctuka BoaHeHus. Cocras
HaOJI0ICHNH 32 BOJTHEHHUEM B IPUOPEKHOM 30HE M OTKPHITOH YacTu BogoeMa. Bribop mecra.
Ob6opynoBaHMe BOJTHOMEPHOTO IMyHKTa B IPUOPEXKHOM 30HE U ero 3akpersieHne. Cpoku v MopsaoK
HaOJII0JICHHUS 32 BOJJHEHHUEM B MPUOPEKHON 30HE.

YcTaHOBKY M TPUOOPHI AT ONPEIeNICHHsI SJIEMEHTOB BOJIH: BOJTHOMEPHBIE BEXU U peiKH,
MaKCUMallbHO-MHUHUMabHbIe Bexu [ P-24, BomHOMep-iepciekromerp MBanosa ['M-12.

Camornucer BOJIHEHUS - SJIEKTPOKOHTAKTHAs BeXa, CBETOBOM BosIHOTpad

O6paboTka pe3ynbTaToB HabMIOIeHHI 32 BostHeHHEM. CocTaBienne Tadaul «BricoTa u mepuos
BOJIH TPH Pa3IMYHON CKOPOCTH U HaNpaBJIEHUH BETpa», «BpicoTa U eproja BOJIH MO JaHHBIM
CaMOTIHICIIEBY.

Ha6monenns 3a Jjie1oBbIM siBJIeHMsAMH Llenb 1 cocTaB HaOMIOACHUH 32 JISTIOBBIMU SIBICHUSMH.
CocraBnenune Tabnui «JlemoBbie SBICHHS HA y9acTKe ocTay, « ToNIHa Jbp/1a ¥ BRICOTa CHETa Ha JIbAY Y
6eperay. KaptupoBanue j1e/10B0ii 00CTaHOBKH

Hao0aronenus 3a teuennsimu. Llens Habmonenus. Mertoibl HaOmoAeHUH 3a TeUeHUsIMU. Bb160p
NyHKTOB HaOmoaeHnit. Cpoku HaOroneHui. M3mepenue Teuenuit BepTymikoi, nomaaBkamu. O6paboTka
pe3yJIbTaTOB M3MEPEHUM

Ha6monenns 3a HaHOCaMHU, 3aUJIEHHEM 03ep U BOJOXPAaHWJIUIL, epepopMupoBaHUEM
OeperoB Bogoxpanuiaum. O0miMe cBeJeHUS 0 pekrMe HaHOCOB. BpiOop 1 000pyioBaHuE Y4acTKOB U
CTBOPOB JJIs IPOU3BO/ICTBA HAOIIOIEHUI B TPUOPEKHOM 30HE M OTKPBITOM YacTH 03ep U BOJTOXPAHUIIMIL]

HabGmronenus 3a 3aunenuem u nepeopMupoBaHueM J1oxka Bogoxpanuiuiia. O6padoTka
MaTepuanoB HabmoaeHuid. CocraBienue Tadbauipl «MyTHOCTh BOJBI B OTKPBITOM YacTH
BOJIOXPAHUJIHIIAY.

Habmtonenus 3a nepegopmupoBanuem 6epero Bogoxpanunuil. Llens u cocraB HaOIr0AeHUH.
PexornociimpoBouHoe 00CIe10BaHNE TOOEPEIKDS

Tureparypa.[ 2, c.6-61, 73-107];[3, ¢.95-101] ;[7, c.283-288,
354, 355} [8, ¢.332-338].



MeToanueckue yKazaHust

BaxHbIM BOITPOCOM TEMBHI SIBIISIETCS HAUOOJIee pallioOHaIbHOE Pa3MeIleHHe TYHKTOB HaOII0IeHUH,
Ha KOTOPBIX MOXHO IMOJIYYUTh JaHHbIE, OCBEIIAIOIINE OCOOCHHOCTH THPOMETEOPOTIOrHUYECKOI0 PeKUMa
03ep u Bopoxpanwmil. [IpaBuinbpHOE pa3meleHre MyHKTOB HAO0IEHUH BaXKHO €I1e U TIOTOMY, YTO OHO
SIBJIIETCS OCHOBOM JIJIs MMOCJEYIOIIEH paliioHaIN3alii 1 aBTOMAaTH3aI[MH U3MEPEHHUM OTIEeIbHBIX
3JIEMEHTOB pekruMa. PaniroHnansHoe pa3mernieHne Habo1aTebHON CETH, JIaxe MpU HATMYUU
OTrpaHUYEHHBIX HAOIIOJCHU, JaeT BOZMOKHOCTh UCIOIb30BaTh MOJIYYCHHbBIE JAHHbIC JIJISl PELICHUS
MPAaKTUYECKUX U HAYYHBIX BOIPOCOB.

Crnenyet 0OpaTuTh BHUMaHHE Ha TpeOOBaHUS, IPEABSBISAEMbIE K MECTY YCTPONCTBA
HaOJII0IaTEIBHBIX ITYHKTOB, a TAK)KE Ha HAanOOoJIee pallioHaIbHOE UX Pa3MEIICHHE TT0 BOJOEMY.

Pa3zbepurtech B. MpUUMHAX, BBI3BIBAIOIINX U3MEHEHUE YPOBHSI BOJIbI B 03€pax U BOJIOXPaHWINIIAX, U
YSICHUTE OCOOCHHOCTH YPOBEHHOTO PEKMMA ITHX BOJIOEMOB 10 CPABHEHUIO C PEKUMOM YPOBHS PEK.
KomnnuecTBo 03epHBIX MOCTOB U UX pa3MELICHHE 110 BOJOEMY Ha3HAYaeTCs TAaKUM, YTOOBI MOYKHO OBLIO
OTIPEICIUTh CPEIHUI YPOBEHBb, HEOOXOAMMBIN JJIsi BEIYMCIICHUS 00beMa BOJIBI B 03epe. [lo3HakoMbTeCh ¢
cocTaByieHHEeM TabauIl "YpoBeHb BOJIBI Ha ocTax" v "YPOBHH BOJIBI IPH HArOHaX M OroHax"
MIPUBOJUMBIX B cocTaBe ['ocyaapcTBEHHOT0 BOJIHOTO KaIacTpa.

Yyamumcs ciefyeT 3HaTh 3JIEMEHTHI BOJIHBI, YCIIOBUS, KOTOPBIM JOJKEH YIOBIETBOPSITH BHIOOP
BOJTHOMEPHOT'O IMYHKTA ISl U3YYCHHS PeKMMa BOJTHEHHUSI, COCTaB U CPOKHU HAOJIFOICHHIA.

Heo0Oxoaumo 06paTtuTh 0co00e BHUMAaHKUE HA YCTPOHUCTBO YCTAHOBOK U
IprOOPOB IS OMPECIICHUS BOJIHEHUS KaK B MPUOPEKHOMN 30HE, TaK U B OTKPHITON YacTH BOJOEMA.

CBeneHusi 0 BETPOBOJIHOBOM PEXKUME BOJOEMOB MyOIMKYIOTCS B "EsKeroiHbIX TaHHBIX O PEKUME U
pecypcax MOBEpXHOCTHBIX BOJ cymu'". MaTepuan o COCTaBICHUH Ta0HIl, X Gopmax u
JAaHHBIX,IOMEIIAeMbIX B TaOJIUIIAX, XOPOIIO U3NI0KeH B MeTtoanueckux ykazaHusx [3, ¢.118-122] unu B
yuebnuke [ 7, ¢.358

Hano oOpatuth BHMMaHKE Ha IPUYHMHBI, BBI3BIBAIOIIUE TO WIIM HHOE TEYCHHE B 03€pax U
BojoXpaHwiuiax. HaGmoaeHus 3a TeYeHUSIMU BEIyTCSl BU3YalbHBIM, HHCTPYMEHTAJIbHBIM U KOCBEHHBIM
crocobamu. Haio 3HaTh CYITHOCT Ka)A0TO CrIoco0a HaOII0IeHUH, YCTPOHCTBO MPUOOPOB,
MIPUMEHSEMBIX TIPU HAOIIOJIEHUAX HAJ TEUCHUSIMH, YMETh C HUMU paboTaTh, pa3dUpaTh U COOMPATH UX.
VYyamuiics 107KeH yMeTh 00paboTaTh MOTYUYeHHbIE TaHHbIE TPU HAOTIOICHUH 32 TEUYCHUSIMH.
O0paboTKy pe3yabTaTOB HAOJIIOIEHNN MOKHO NMPOU3BOIUTE apU(PMETUYECKUM HIIM T€OMETPUUECKUM
criocoboMm. Hanio 3HaTh, KOT/Ia ¥ Kakol U3 CIOCOOOB MIPUMEHHM.

VYuyarnuecs: J0KHBI YETKO 3HATH BCE (hasbl JIEIOBOTO PEXXKMMa, YCIOBHS Havalia JbJ000pa3oBaHus Ha
03epax M BOJOXPAHUIIUINAX, IPaBUIa BEIOOPA MyHKTA /7l HAOMIOIEHHH 32 IeJOBBIMHU SIBJICHUSMHU, COCTaB
CTaHJAPTHBIX U CTICIHAIBHBIX HaOmoaeHni. B coctaB HaOmI0/IeHNI HAT JIeI0BOM 00CTaHOBKOM BXOST
BU3yaJbHbIC HAOMIOEHUS U KapTUpOBaHUe. BuzyanbHble HAOTIOACHHS TPOU3BOJAT B HENSIX
XPOHOJIOTHYECKOTO OCBEIICHUS Pa3BUTHUS JISJSTHBIX 00pa30BaHUM U SIBICHUHN HA y4acTKe IMOCTa B TEUCHUE
cytok. KapTupoBaHue BBITIONHIETCS B IEPUOJIBI 3aMEP3aHUsI U BCKPBITHS OJUH pa3 B 3-5 THEH, a npu
OBICTPOI cMeHE 00CTaHOBKH - €KeHEeBHO. JIJIs 3apUCOBKM OOCTAaHOBKH MCIIOJIBb3YIOTCS KapThI-OJTaHKU
4acTH BOJOEMA, BUAUMOM C MyHKTa HAOTIOCHUSI.

[Tpu cnoHOM J1e10BOI 0OCTaHOBKE Ha KPYITHBIX 03€pax M BOJOXPAHUIIUIIAX, a TAK)KE HA BOJOEMAX,
UMEIOIIUX OOJBIII0Oe HAPOAHOXO3SIICTBEHHOE 3HAYCHUE, B TIEPUO/IBI 3aMEP3aHUs U BCKPBITHS IIPOBOTUTCS
aBHapasBe/ka. ABHapasBe/Ka JIeI0BOiH 00CTaHOBKH MO3BOJISIET B KOPOTKUH CPOK OIMPEACIIUTH XapaKTep
pacmpeseneHus JIeI0OBbIX 00pa30BaHM Ha 3HAYUTEIHHON MJIOMAAN BOJOEMA U OLEHUTh UX COCTOSTHHE.

B pesynbpTaTe n3ydeHus: TEMBI yJaIuecst T0DKHBI TAaK)Ke 3HATH BUBI HAOTIOICHUN 32 XUMUUYECKIM
COCTaBOM BO/IbI, pa3MeIIeHHEe MTyHKTOB HAOIIOICHUN, TOPU30HTHI 0TOOPA MPOO B 3aBUCUMOCTH OT
rI1yOUHBI, CPOKH 0TOOpa NMpoO MpU MOJHOM U COKPALIEHHOM XMMHUYECKOM aHalln3e, NOpsAI0K U MpaBuiia
MIPOU3BOJICTBA HEKOTOPBIX MOJIEBBIX OMPEIEICHUN, TPUOOPHI, UX YCTPOMCTBO U MPAKTUYECKOE
MIPUMEHEHHUE.

VYyamuecs: J0KHBI YMETh CAMOCTOSTETFHO OpaTh MPoOy BOABI M MPOU3BOANUTH €€ aHAIIN3
HETIOCPEICTBEHHO Y 00BeKTa, 00padaThiBaTh MPOOY JJIs JaIbHEHIIICH TPAaHCIIOPTHPOBKH €€ B
1abopaTopuo Ha XMMAHAIIU3 U PATUOAKTUBHYIO 3aTPS3HEHHOCTD.

Jlannble HaOIIOEHUI 32 HAHOCAMM, 3aUJICHUEM 03€p M BOJOXPAHUIIUII UMEIOT O0JIbII0E



MPaKTUYECKOe 3HaUeHHe. 3HaAHHUE MOJIE3HON €MKOCTH BOJAOXPAaHUJIMILA HEOOXOIUMO AJIs PETyIUPOBAHUS
CTOKa BO BPEMEHHU B COOTBETCTBHH C TPEOOBAHUSIMU OTPEOIICHUS BOJIbI, HATPUMED IIPH OPOILICHHH,
BBIPA0OTKE 3JEKTPOIHEPTUH U T.J.

OO6parure BHIMaHUE HA BBIOOP U 000pYOBaHUE YIaCTKOB M CTBOOOB Ha 03€pe MJIM BOJAOXPAHHIIHILE
JUIS IPOU3BOJICTBA HAOIIOICHUI 32 HAHOCAMH KaK B IPUOPEKHOI 30HE, TaK U B OTKPBITOM YacTH
BOJIOEMA, H3y4YHTE 00Pa0OTKY MaTEpUAIOB.

3a nepedopMupoBaHrueM OeperoB BeayTcs Kak Ha3eMHbIe HAOIIOIEHUS, TAK U C TIOMOIIbIO
aspoortocremkn. C mpoBeieHHeM HaOII0ACHU MOKHO OoJiee IETaJIbHO O3HAKOMUTHCS Ha 03E€PHBIX
CTaHIIMSIX U M0 PEKOMEHIOBAaHHOMU JIUTEpaType

Bomnpoce! 1151 caMOKOHTPOJISA

1. KakoBa 1eib ruIpoIorudeckux HaOII0IeHU Ha 03epax U BOJOXPAHUIIHILAX ?

2. CocraB, Ha0OIIO/IEHUH Ha 03epax U BOJOXPaHMINIIAX.

3. Kakue TpeboBaHMs NMPEABIBISIOTCS IPU BEIOOPE MECTa ISl TYHKTOB HAOJIOJCHUI Ha MOOEpexbe 1
aKBaToOpuu 03epa (BojoxpaHmiIuia)?

4. Kakue (paxkTopbl HEOOXOAMMO YUUTHIBATh MPU Pa3MEIIEHNH YPOBHEMEPHBIX YCTPOICTB Ha 03epax?

5. Tumbl BOIOMEPHBIX YCTPOUCTB.

6. B ueM 3akirodaroTcs peryisipHbIe U IEpUOMYSCKUAe HAOI0IeHUS Hall ypoBHEM BOJIbI? KakoBbI
CPOKHU HaOIIOIeHUI?

7. KakoBsl 00mme npaBuia HabIr0AeHNH 1 00pabOTKH MaTepHaoB HA O3EPHBIX CTAHIMAX M OCTax?

8. [IpaBuna cocraBnenus Tabmauil "YpoBeHb Bojbl Ha ocTax" U "YPOBHHU BOJIbI TPU HATOHAX U
croHax".

9. Kak uzmMeHsiercst TemrepaTypa BOJIbI 10 TIyOMHE BOJI0OEMa B Pa3IMUHbIE CE30HbI rojia?

10. Kak pa3memaroTcst MyHKTHI HA0JIIOICHHIA 32 TEMIIEPATypOr BOJIBI B TPUOPEIKHON U OTKPBITOM
gacTu BojoeMoB? VX 3akperuieHue.

11. Yto Takoe peioBasi BEpTUKAIIb, THAPOJIOTHYECKUN pa3pe3?

12. Korja npou3BOASTCS TEPMUUECKUE CHEMKH?

13. YerpoicTBO rTy0OKOBOIHOTO OMPOKUIBIBAIOIIETOCS TEPMOMETPA.

14. YcrpoiicTBO paM At ONPOKUIBIBAIOIIMXCS] TEPMOMETPOB.

15. YcrpoiicTtBo 6atuTepmorpada.

16. Cpoku u nopsiiok HaOI0AeHUH 3a TeMiiepatypoit Bonbl B mpubpexHoit

17. 30He, Ha peIOBON BEPTHKAIIN, THAPOJIOTHUECKOM pa3pese, MPH TEPMUUIECKIX ChEMKaX.

18. Bujipl OCHOBHBIX TEUEHH, MX XapaKTepUCTUKA.

19. MeToab! HAOIIOAEHUH 32 TEUEHUSIMU.

20. Kak pa3meniaroTcs MyHKTHI [Tl HAOMIOICHUHN 32 TEUEHUSIMHU Ha 03epe (BOJOXPaHUIHUIIE)?

21. Cpoxu HaOIOICHUH 32 TEYCHUSMU?

22. llenb U CYIHOCTh KOCBEHHBIX CIIOCOOOB HAOIIOACHUH 32 CTOYHBIM TEUCHHEM?

23. YcrpoiictBo Beprymku ['P-42.

24. YcTpoiicTBO MOPCKOM BEPTYIIKH.

25. YcrpoiicTBo OykBomnedaTaromiei BepTyniku bl1B-2p.

26. Kak npousBoauTcst 00paboTKa TaHHBIX HAOIIOACHUH, TOTyYSHHBIX PU ITOMOIIH MOPCKOM
BEPTYIIKH, H3MepHTeNs TeueHuit [ P-42?

27. B Bue kakux rpauKoB MPECTABISAIOTCS pe3yIbTaThl HAOMIOACHUH 3a TeMIepaTypoil BOJbI B
OTKPBITOM BOJOEME JJIsl aHAIM3a U 00001IeHHs?

28. Cocrasnenue Tabaui "TemnepaTypa Bo/ibl MOBEPXHOCTHOTO CJI0S1 HA aKBAaTOPUHU BOJJ0EMOB",
"Temneparypa BO/Ibl Ha pa3INMyYHbIX INyOnHax'"B coctaBe ['ocyaapcTBEHHOT0 BOJHOTO Ka1acTpa.

29. CoctaB HaOMIOZICHNUH 32 BOJTHEHUEM B IPUOPEKHOM 30HE M B OTKPBITOM YacTu BoJ0EMa.

30. Kak Be1OHparoTcs 1 000pyayIOTCS TyHKTHI HAOIIOICHN 32 BOJTHEHUEM?

31. YcTpoiicTBO BOIHOMEPHBIX BEX, CIOCOOBI UX YCTAHOBKH IPH MAJIbIX U OOJIBIIUX IITyOHHAX.

32. Cpoxu HaOIIOIEHUH 32 BOJTHEHHWEM B MMPUOPEIKHON 30HE BOJ0EMA.

33. CocTaB 1 CpOKHM HAOJIIOICHUI 32 BOJTHEHUEM Ha BOTHOMEPHOM ITYHKTE.

34. Kak BexyTcst HAOMI0ICHUS 32 BOJIHEHHEM B OTKPBITOM YacTh Bojoema?



35. YcTpolcTBO YCTaHOBOK M IPHOOPOB JIJIs1 OTIPEICIICHUS JJIEMEHTOB BOJIH.

36. CocraBnenue Tabaui "BricoTa 1 meproa BOJIH MPHU pa3IMyHON CKOPOCTH M HAIpaBJICHUH BeTpa',
"BricoTa u mepuoj BOJIH MO JaHHBIM caMOIKC 1a".

37. Buibl OCHOBHBIX TCUCHUH, HX XapaKTEPUCTHKA.

38. MeToapl HAOIIOIEHUI 32 TEYEHUSIMHU.

39. Kak pa3meniaroTcst MyHKTHI JTsl HAOIIOICHUH 32 TEYSHUSIMHU Ha o3epe (BoIoXpaHmuIe)?

40. Cpoku HaOIIOICHUH 32 TCUCHUSIMU?

41. Ilenp 1 CyIIHOCTh KOCBEHHBIX CIIOCOOOB HAOIIOICHUH 32 CTOUHBIM TeUECHUEM?

42. YcrpoiictBo BepTymiku ['P-42.

43. YcTpoiicTBO MOPCKOI BEPTYIIIKH.

44, YcrpoiicTBo OykBoreuaTatomeid Beptymku bl1B-2p.

45. Kak npou3BoIuTCsl 00pabOTKa NaHHBIX HAOIIOICHUH, MOJYICHHBIX TIPH MTOMOIIN MOPCKOM
BEPTYILKH, U3MepuTeis TeueHuii ['P-42

46. Ilenp HAOMIOACHUH 32 JICIOBBIMU SIBIICHHSMHU.

47. CocTaB cTaHIAPTHBIX U CIIELIMATBHBIX HAOTIOICHUI 3a JIEIOBBIMH SIBICHUSMHU Ha 03€pax U
BOJIOXPAHMJIHIIAX.

48. Kak Ha3HauaeTcs MyHKT Ui TPOU3BOJICTBA HAOIIOCHUH 32 JIEOBBIMU SIBJICHUSIMH?

49. Kakwue BUIbI paOOTHI BBITIOTHSIOTCS TP CTAaHAAPTHBIX HAOIIOACHUSX 32 JICIOBBIMU SIBJICHUSMU?

50. Kakue BupI pabOTHI BBIMOTHSIOTCS MPU CHEIMATBHBIX HAOTIOACHUSIX ?

51. B yem 3akirogaetcst o0paboTka HaOJI0ICHHI 32 JIETOBBIMH SIBJICHUSMU?

52. MecTo u CpoKH HAOIMIOACHUN 32 ONTHYECKUMU CBOMCTBAMH BO/IBI.

53. Kak onpeznensiercs OTHOCUTENNbHAS TIPO3PAYHOCTh BOJIBI, IIBET BOIBI?

54. Kakue Habm0IeHUS BEAYTCS 32 XUMUYECKUM COCTAaBOM BOJIbI?

55. Cpoku U cocTaB HAOIIOACHUHN 32 XUMUYECKUM COCTAaBOM BOJIBI.

56. YcTpoiicTBo pubopoB i 0TO0pa mpod BojbI, paboTa ¢ HUMHU.

57. KakuM JomKeH ObITh yY4acTOK M CTBOP JUIsl IPOBEIEHUSI HAOMI0IEHHUH 32 HAHOCAMM, 3aUJIEHUEM
03€p 1 BOJIOXPAaHUIIUI?

58. CocraB 1 cpoku HaOJIIOICHUH 3a 3aWJICHHEM U Tiepe(OpPMHPOBAHUEM JI0KA BOJTOXPAHUIIHIIA.

59. Kak mpousBoauTcst 00paboTka MaTepranoB HAOIIOACHH 3a 3alJIEHHEM BOJIOX PaHUIIHIIL?

60. Llenms u cocTaB HaOMIOICHUH 3a TepehOPMUPOBAHUEM OEPETOB BOAOXPAHMITHUIII.

61. Kakue paboThl MPOBOJATCS MPH PEKOTHOCIIMPOBOYHOM 00CIIeI0BaHUN TTOOEPEKbs
BOJIOXpaHUIHIIA?

Jluteparypa.[2, ¢.108-149];[7, ¢.288-295, 355, 356];
[8, ¢.339-349].
Jluteparypa.[ 2, c. 149-1-96,299-337) [7,c. 295-297] ;[8, ¢.361-368, 381-385]. Jlureparypa." 2,
c.33,34, 196-243]; [3, c.118-122]; [7, ¢.299-308, 358];[8, ¢.349-361].
Jluteparypa.[2, ¢.337-380];[7, ¢.321-326];[8, ¢.386-391].

Tema 2.8 BBIYMCJIEHUE CTOKA BOJbI U CTOKA HAHOCOB

IIporpamma

KpuBast pacxo0B BoJbl BbIUmCIeHHE CTOKA BOIBI IS TIEpHOIa CBOOOIHOTO pycia. Kpusast
PacxoI0B BOJIbI, €€ Ha3HaYeHHE. PEKUM PacXoI0B U yPOBHEH BOIBI IPH YCTOWYMBOM PyCIIE U
OTCYTCTBHUH ITEPEMEHHOTO Tomopa. IIpormyckHas ciocoOHOCTb pycia.

OnHO3HAYHAs 3aBUCUMOCTh MEX/Ty PACX0JaMH U YPOBHSIMH BOJIbI. [[pHUUHBI HAPYIIICHUS
OJTHO3HAYHOH 3aBUCUMOCTH.

Hcxonnple MaTepuaisl AJ1 IOCTPOCHUS KPUBOM pacXo0B BOJbI M MX aHaN3. CBONMCTBA KPUBBIX
pacxomoB

CocraB paboT Mpu MOCTPOSHHH KPUBOM pacxo10B Bobl. HasHaueHre MaciiTaboB, HAaHECCHHUE TOYEK
Q=f(H), F=f(H), Vcp=F(H) nposencuue kpuBsix. OdopmiIeHHE YepTEKa KPHUBOI



VBsi3Ka KPUBBIX pACXO/IOB, IJIOMIAACH U CPEAHUX CKOPOCTEN

[TocTpoeHne HIKHEH YacT KPUBOW B YKPYITHEHHOM MaciuTade

CocraBienue Tabnuipl koopauHat. [IpoBepka HaiineHHOl 3aBucUMOCTH. OLIEHKa HaJIe)KHOCTH
IIOCTPOECHHOM KPUBOH

Brruncnenue cpeiHECYTOYHBIX pacX040B BOJBI Ul IEPUOA OTKPBITOIO pycia.

ITocTpoeHne cymMMapHOl KpUBOM pacxoaoB BoAbl. [IocTpoeHre MHOTOJIETHEH KPUBOM pacXxo10B
BOJIBL.

Brruncnenue croka Bo/ibl 10 JAHHBIM HAOIIOAEHUM HAa THIPOJIOrMUYECKUX pacxoJoMepax

OKCTpanoJsinus KPUBBIX PacX00B BOJBI

Meroasl SKCTpaIoNISILUU KPUBBIX PACX0I0B BOABI 3a IIPEENbl JUANla30Ha UX U3MEPEHHUS.
OKCTpanossinus KpUBOU O pacxXo/a BBICILIErO YPOBHS: HENOCPEACTBEHHBIM IIPOJIOJDKEHUEM, 110
3JIEMEHTaM Pacxoia, Mo crnocody CTuBeHca. DKCTPanoIsAIys KPUBOH 10 pacxoaa

ODKCTpanoJsiLus KpUBOHM pacXoJ0B BOJBI 10 HMKHETO YPOBHS: HENOCPEICTBEHHBIM ITPOJOJKCHUEM
00OCHOBAHHOM YacTH KPUBOH. DKCTPANOIALNS KPUBOM pacXO0I0B BOIBI 10 HUKHETO YPOBHS: IO
3JIEMEHTaM Pacxo/a, 0 OTMETKE HYJIEBOIO PACXOABBICILIEI0 YPOBHS C MOMOIIbI0 (opmyiisl [le3zn

Boruncnenue croka Bo/ibl IpH J1€1000pa30BaHUU U IIPU 3apOCILIEM BOJHOM PaCTUTEIBLHOCTBHIO PYCII€.
Bnusiaue nenoBbix 00pa3oBaHMi Ha THAPABIMYECKHH pesKUM 10ToKa CriocoObl BEIUMCIIEHUS CTOKA BObI
IIPH JIEJOBBIX 00pa30BaHUX: 3MMHUE KPUBBIE PACXOI0B, HHTEPIIOJISIUS MEXK Y H3MEPECHHBIMH
pacxoJamMH BOJIbI, 10 3MMHUM ME€PEXOIHBIM K03 uLueHTam.

Cpe3ka NoANnoOpHbIX YPOBHEH BOJIbI, BOCCTAHOBJICHUE YPOBHEH 10 KPUBOH CBSI3U C OECIIOANOPHBIM
ocToM. BelunciieHre 3MMHUX NepeXOoAHbIX K03()(GUIIMEHTOB C yueTOM CTENEeH! CTECHEHUs )KUBOTO
CEUEHUs IOTOKA JIEIIHBIMU 00pa30BaHUAMU

Bnusinue BoIHOM pacTUTENBHOCTH HA TUAPABINYECKUNA PeXUM MTOTOKA. CIOCOOBI BBIYMCICHUS CTOKA
BOJIBI IIPH 3apOCIIEM pyClIe: TI0 IepeX0AHBIM Kod(ppHumeHTaM 3apacTaHus, 0 HHTEPIOISIIAN MEKIY
U3MEPEHHBIMU PACXO0aMU BOJBI.

Beruncnenue croka BobI IPpU NEPEMEHHOM noanope. IIpuunHbl, BEI3BIBAIOIINE IEPEMEHHBIN
MOATIOp. XapakTep MEPEMEHHOr0 noanopa. I uapasnudeckas CBs3b pacXo0B U YPOBHEU BOJBI IIpU
IIEpeMEHHOM nojmnope. Boruncienue ctoka BoAbl Ipy MEPEMEHHOM MOIIOPE CIIOCO0aMHu:
HMHTEPIOJIALMUEN MEXKITY U3MEPEHHBIMU PACXOAAMH BOJBI, 10 KPUBBIM PACX0I0B BOJbI HEYCTOMUNBOU
CBSI3M, 10 KPUBOM MOJyJIEH pacXo/10B, 10 CEMENUCTBY KPUBBIX pacxo0B. Cpe3ka MOAIOPHBIX YPOBHEN

Beluncnenue croka BoAbl IIPU HEYCTOMYUBOM pyciie. [ mapaBiInyeckuii pexxuM IOTOKa B YCIOBUAX
nepopMupyrolerocs pycia BerancieHnue croka Bojbl 10 BpEMEHHBIM KPUBBIM Pacxo0B CIIOCOO0OM
IIPUBEJICHUS KPUBOU PACX0I0B K OCHOBHOMY CEYEHUIO

Boruncnenue croka Bojibl O BpEMEHHBIM KPUBBIM Pacxo/10B criocoooM CrayTta, 0 HHTEPIOISINH
MEXIy U3MEPEHHBIMH PACXOJaMH BOJBI.

IMaaponoruyeckuii anaau3 CBeJIEHUM O CTOoKe BobIL. [IpaBuia u TpeboBaHUs K COCTABICHUIO TIOTHOM
Tabauib! «ExxeTHeBHBIE PacXObl BOJbI». BbIUNCIeHe OCHOBHBIX XapaKTEPUCTHK CTOKA BOBI.
CocraBrieHre NOSICHEHUH K MTOJICYETY CTOKA BOAbI U TaOIuIbl «OLeHKa HaJeKHOCTH MoJicueTa CTOKa
BOJIbI». BEIOOP METOI0B U OlLIEHKA TOYHOCTH y4eTa COKa BOJIbl. AHAIU3 C TOMOIIbIO KOMIUIEKCHOTO
rpaduka ruApOMETEOPOIOrHUECKUX HAOMI0IeH!I. AHAIN3 IO COBMEIIEHHBIM ruporpadam. YBs3ka
CTOKa B ruAporpaduyeckux ysnax. AHaJIM3 CTOKA [0 COBMELIEHHBIM XPOHOJIOTHYECKUM IpaduKam
MECSYHBIX MOAYIbHBIX KO3 PuirienToB. [lorpenrHoctu ruipoOMeTpUUecKoro yuera cToka BOJIbI.

OnepaTuBHBIN y4eT cToKa BoJbl. MeToauUecKre OCHOBBI ONIEPaTUBHOIO y4eTa CTOKA. Beruncienue
ONEPATUBHBIX 3HAYEHUH PACXOJ0B BOJBI

Beruncnenue croka HaHOCOB. | MAPOIOrHYECKUil aHaIU3 CTOKAa HAHOCOB. cXoqHbIe MaTepuasl 11
BBIUHCIICHHS CTOKAa HAHOCOB, X aHan3. CriocoObl BHIYMCIIEHUS! CTOKA HAHOCOB. BhIuncienue croka
B3BEILICHHBIX HAHOCOB M0 MYTHOCTH €IMHUYHBIX P00 BOABI U MO CBA3SIM MEX/Y PACXOJaMu
B3BEIICHHBIX HAHOCOB U PacX0JaMH BOJbl. BbruncieHne cToka B3BEIIEHHBIX HAHOCOB JUJIS IIEpUOJIA
MEXKEHU IIPU MaJIO¥ MYTHOCTH.

CocraBnenue Tabnui «MyTHOCTb BOJbI», «Pacxo/ bl B3BELIEHHBIX U BIEKOMbBIX HAHOCOB)» B COCTaBE
['ocynmapcTBeHHOr0 BOIHOrO KagacTpa. [ 'MaposIornuyeckui aHajin3 CBEICHUN O CTOKE B3BEILIEHHBIX
HaHOCOB



MeToauyeckue ykazaHus

3aBepuiaromuM d3TaroM padoThl 3a TOA Ha THAPOJOTHYECKMX CTAaHIUSAX M IOCTax SBISETCS
COCTaBJICHUE €XKETOJHMKA, JaHHbIE KOTOPOr0 HIMPOKO MPUMEHSIOTCS BCEMHU HAPOIHOXO034HCTBEHHBIMU
OpraHu3alysIMH, CBSI3aHHBIMU C HUCIOJB30BaHUEM BOJbl. VIM HEOOXOIMMBI JaHHBIE O MHOTOJETHEM,
rOJJOBOM U O0)XMJIAEMOM CTOKE KAaK Ha BEreTallMOHHBIA NEPUOA, TaK U O PACIpPENEICHUM CTOKa II0
Mecsam, JIeKajam, eHTagaM 1 eXeTHEBHbIE IaHHbIE O CTOKE.

[IpoexTupoBaHue, CTPOUTENLCTBO M dKcmulyarauusa ['DC, opolieHue, CylI0XOJACTBO HE MOTYT
BBIMIOJHATHCS 0€3 JaHHBIX O MaKCHUMaJbHBIX U MHUHUMAIbHBIX pacxofaxX BOJbl, €ro CpeIHux
MHOTOJIETHUX BEJIMYMHAX, PACHIPEIEICHUH CTOKA [10 CE30HAM, MECsIaM, JIeKaJlaM, CyTOYHOT'0 X0/a CTOKa,
00eCIeYeHHOCTH Pa3INYHbIX XapaKTEPUCTUK CTOKA, T.€. BEPOSATHOM MPOJOKUTEIBHOCTA MPOXOKACHUS
10 PEKE PACXOAO0B Pa3JINYHON BEIIMYHUHBI.

Haznexxnocts my0GnuKyeMoro mMarepuaia B €KEroJHHUKE 3aBHCHT HE TOJBKO OT KayecTBa MCXOIHOIO
MaTepuaia, Ho U OT [IPaBUJIBHOTO BbIOOpA U MIPUME HEHUS METOJIMKHU IojicueTa cToka BoJbl. [Ipexne uem
MPUCTYIUTH K 3TOH paboTe, HEOOXOIUMO TMOJIEBOM MaTepuai, TaOJUIbl TIIATEIBHO MpOoaHaIu3upPOBaTh,
YUUTBIBasE OCOOCHHOCTH PEeXMMa PEKH, a 3aTeM IPHCTYNaTh K IMOCTPOCHHIO M O()OPMIICHHIO KPUBOU
pacxofoB mpu cBoOOJHOM pyciie. UToObl yOenuThCs B MPAaBUIBHOCTU MPOBENCHHUS KPUBBIX PAcXofa,
IUIOLIAIM M CKOPOCTH OT YpPOBHSI BOJbl, HEOOXOAMMO COCTaBUTb JOINOJIHUTEIbHBIE TaONMLbI (yBsI3Ka
KPUBBIX, IPOIEHTHOE OTKJIIOHEHHE TOUEK OT KPUBOH).

[TocTpoeHne KpHUBOM PacxoAOB BOIbI MPHU OJHO3HAYHOW CBA3UM MEXKAY PAaCXOJOM U YPOBHEM H
BBIYKMCJICHHE CTOKA BOJBI Ui MEpHOJa CBOOOJHOIO pyciia M3J0KeHO B yueOHuke] [7, ¢.235-241] u
0COOCHHO TOJPOOHO (¢ TpuBeacHHWEM Npumepa) B ydeOHmKe [8, ¢.283-290]. O3HaKOMBTECh C ITHM
MIPUMEPOM U aHATOTHYHO BBITIOJIHUTE 3a7aHue (BOPOC) 5 B KOHTPOJIbHOM padboTe Ne 4.

CTpouTenbCTBO TMIPOTEXHUUECKUX COOPY)KEHUH Ha pekax TpeOyeT TOYHOro 3HaHHs O
MaKCUMaJIbHbIX 1 MUHUMAJIbHBIX pacxojax BoAsl. [lo3ToMy B Tex ciyyasx, Korja OTCyTCTBYIOT
(dakTHyeckue H3MEpPEHUsT pacxXoJ0B BOJAbl MPHU HAUBBICIIEM WM HAWHU3IIEM YPOBHE,
MPUXOJUTCS KPUBBIE PACXOJOB HKCTPAMOIMPOBATh BBEpX WM BHU3. s TOro 4toObl HE
JOIYCTUTh OMIMOKU B BbIOOpE Crioco0a HKCTPanoiIsSui, He0OX0IMMO THIATEIbHO B HUX pa3o0-
paThCs, IPOAaHATU3UPOBATh MaTEpPHall IO MHOTOJIETHUM KpuBbIM. Hazlo Xopoiio 3HaTh, B KaKUX
CIIydasiX KaXKIblii CIOCOO MPUMEHSIETCS.

[IpuMeHeHHne TOro WM MHOTO CIIoco0a XOpoIo U3JI0KEHO B yueOHUKe [7 ,8], a MaTepual o
MaBOJIOYHBIX MEeTAX - B HacraBnenuu| 1] ma c¢.130, 131.

Brruncnenne croka BOABI MPU HAJMYMKM HAa pPEKe JIEASHBIX OOpa30BaHUU MPEACTaBISET
TPYIHYIO 33aJ]a4y BCJIEACTBUE CIONKHOCTU U MHOI000pa3us UX BIMSIHUSI Ha YCIOBUS MPOTEKAHUS
IIOTOKA U OTPAaHUYEHHON BO3MO>KHOCTH HETIOCPEACTBEHHBIX U3MEPEHUH.

[Ipu BbIOOpE CIOCOOOB BBIYMCIIEHUSI CTOKA BOJbI HEOOXOJUMO pa3inyaTb OCHOBHBIE THIIbI
3UMHETO pexuma. Kaxmomy TUIy pexxuma COOTBETCTBYET Ipymma criocoO0B BRIYHCIECHUS CTOKA,
KoTopble ykazanbl B HacraBnenuu [1, c. 136].

B neTHuii nepnoa Ha HEKOTOPBIX PEKax MOJICYET CTOKA 3aTPYIHSAETCS BIUSHUEM HA PEXKUM
pacxo0B U yPOBHEH pacTUTENbHOCTHU, OSBUBIIEHCS B PYCII€ PEKU.

Hano 3Hath, KOra pacTUTENBHOCTh OKA3bIBAET BIUSHUE HA BOJHBIN PEXHUM, KAaK U3MEHSIETCS
KO2(hPUIMEHT 3apacTaHus U CIIOCOOBI BRIYMCIICHUS CTOKA BOIBI TIPH 3apOCIIIEM pPYCIIe.

Heo6xoauMo ysSACHUTH XapakTep M HNPUYMHY MEpeMEeHHOro noanopa. OCHOBHYIO poib IpU BBIOOpE
croco0a BBIYUCIIEHUS CTOKA B YCIIOBHUSAX MEPEMEHHOIO MOANOpPA UTPaeT HAIUMYUE JaHHBIX 00 U3MEPEHUN
pacxos0B BOJA, YKJIOHOB BOJIHOM IMOBEPXHOCTH HA Y4acTKE TUAPOJIOTMUECKOTIO CTBOPA.

HeoOxonuMo 3HaTh CyIIHOCTH Ka)KJIOTO CIOCO0a BBIYMCIEHUS CTOKA MpPH MEPEMEHHOM MOJIOope U
YCIIOBUSI X IPUMEHEHUS.

CnocoObl M TOYHOCTh BBIYUCIIEHHUS CTOKA BOJbI OOYCIIOBJIEHBI XapaKTepPOM U HHTEHCHUBHOCTHIO
nedopmanuu pycia, peKHMOM CTOKAa U YaCTOTOM U3MEPEHUS PACXO0B BOJIBI.

Br160p croco6a BbIUKCICHHS CTOKA 3aBUCUT OT Pe3yJIbTaTOB aHAllM3a Xapakrepa Aeopmaiuu pycia
U pacnojiokeHus Touek 0 = (H) na coot
BETCTBYIOIIEM TrpaduKke C Y4YeTOM KOJIMYECTBA H3MEpPEHHBIX pPAacXOJO0B W HUX paclpeaeseHHeM IO



BPEMEHH,TOYHOCTH U3MEPEHUM.

C kaxapM U3 CcrnocoOOB M YCIOBUSMH HMX TNPUMEHEHHS MOXHO MOAPOOHO TO3HAKOMHTHCS B

YKa3aHHOM JINTEpaType.

3aBeplLIatonIMM 3TaloM IIPU COCTaBICHUU €XKETOJHMKA SIBJISETCS COCTABJIEHUE IOJHOW TaOJMUIIbI
CPEIHECYTOYHBIX PACXON0B BOJBI, ¢ KOTOPOM BBl MOYKETE MO3HAKOMMUTHCA B Makere "['ocyaapCTBEHHBIN
BOJHBIN KajgacTp" WM HAa FMAPOJOTNYECKON CTaHIUH.

IIpaBMIIBHOCTH BBIYMCIICHHS CTOKA BOJBI 3aBUCUT OT IIOJIHOTHI yde€Ta CTOKAa B JAHHOM CTBOPE U OT
JIOCTOBEPHOCTH CPEJHUX MECSIUHBIX, CPEJHUX MOJJOBBIX M SKCTPEMAIIbHBIX 3HAUEHUI pacX010B BOJbI U X
BHYTPUIOJOBOro pactpenencHus. C 3TOH LEIbI0 MPOBOAMUTCA THAPOJIOTMYECKHN aHAU3 CBEICHHUM O
CTOKE BOJBl pa3nuyHbIMH TpueMamu. OCHOBHBIE MpPHEMBI aHAJHM3a: COMOCTaBJICHHE TUAPOrpadoB
COCE/IHUX ITOCTOB, YBsI3Ka CTOKA I10 AJIMHE PEKU U B THAPOrpaUUYEcKUX y3iax.

JlanHble O CTOKE B3BEIIEHHBIX HAHOCOB IIHPOKO MCIOJNB3YIOTCS IPU  PELIEHUH psja
THJIPOTEXHUYECKUX MPOOIIEM, CTPOUTENIBCTBE BOJOXPAHMINILL, IIPU CYA0XOACTBE U OPOILIECHHUH.

[lpr BBIYHCICHHHM CTOKAa B3BEIICHHBIX HAHOCOB IOJIB3YIOTCS HECKOJIBKUMH criocobamu. Bridop,
croco0a 3aBUCUT OT HAIWYMS MAaTepHaOB U BO3MOXKHOCTU MOJYYEHHUS 110 HUM YAOBJIETBOPUTEIIBHBIX
CBS3EH.

OCHOBHBIM CHIOCOOOM IOJICUETa CTOKA B3BEIIEHHBIX HAHOCOB SBIISIETCS CIIOCOO, OCHOBaHHBIN Ha
ydeTe MYTHOCTEH €IUHHYHBIX TMPOO BOABI. YUalluecs JOJDKHBI YETKO Pa300paThCsl B TAKMX TEPMUHAX,
KaK eJIMHUYHAas MYTHOCTb, €IMHUYHAs KOHTPOJIbHAsI MyTHOCTh, IEHTAJHAasl, JeKaJHasi MyTHOCTb, YTOOBI,
BBITIOJIHSASL BONIPOC 6 KOHTPOJIbHOM paboThl, HE AONYCTUTh B pacderax rpyobix omubok. Kpome Toro, mo
Hacrasienuro
1, c. 240, 241, 246 - He0OXOAMMO TTO3HAKOMUTHCA C coJlepKaHueM Tabmui 21 u 22, U3y4nuTh MpaBUiIa UX
coctaBiieHust U opopmiieHus. Ocoboe BHHMaHHE HEOOXOAMMO OOpaTHTh Ha pacyeT CPeAHECYTOYHBIX,
CPEIHENEKAIHbIX U CPETHEMECSUHBIX 3HAUEHUHN pacX0/I0B B3BELICHHBIX HAHOCOB.

Ilo oOxkoH4YaHMM BCeX pacyeToB CIEAYeT NPOAaHAIU3UPOBAaTh MaTepuall, YCTaHOBUTH
OTCYTCTBHE OIIMOOK, COCTABUTh XapaKTEPUCTHUKU CTOKA B3BELICHHBIX HAHOCOB IO JUIMHE PEKU U
no BceMmy OacceiiHy. C 3TOH LeNbl0 MPOBOJUTCS AHANMU3 PA3IUYHBIMU CIIOCOOAMHU, KOTOpbBIE
XOpOLLO U3JI0KEHBI B PEKOMEHAYEMOU JTUTEpaType.

E’xerofHuk - 3T0 OCHOBHOM TEXHHUYECKUI JOKYMEHT paboThl cTaHIMU 3a roji. OH BKIIIOYAET JTaHHbIE
roCy/1IapCTBEHHOI'0 Y4eTa IMOBEPXHOCTHBIX BOJl U MX HCIOJIB30BAaHUS 3a MPOIIEIAIINNA KaJeHJapHbIM roj
([lanHble O JIEZOBBIX SIBJICHUSAX, XAPAKTEPHBIX YPOBHIAX M Pacxojax BOABI MYOJUKYIOTCA 3a THJIPO-
JIOTUYECKUII TOA) - MpOBEpEeHHbIE U 00pabOTaHHBIE pE3yJbTAaThl CTAHJAPTHBIX TUAPOJIOTUYECKUX
HaOJMIOZACHUH Ha TOCYJapCTBEHHBIX M BEJOMCTBEHHBIX IIOCTaX OCHOBHOW THAPOJIOTHYECKOM ceTw,
00001IEHHbIE JaHHBIE Y4€Ta HCIIOJIb30BaHMs BOJI, PACCUUTAHHBIE XapaKTEPUCTHUKU BOJHBIX PECYPCOB U
BOJIHBIX OaIaHCOB.

[TonroroBka u u3nanue exeroquuka ['BK Beaercs B mepexonHblil nepuoa oT pydHoil o0paboTKu K
MeXaHU3UPOBaHHOH. B HacTosIee BpeMsi OOJBIIMHCTBO TAOIUI] €KETOJHUKA COCTABISETCS MAIIMHOW C
MIPUMEHEHUEM HE3HAYUTENbHOM 101N py4HON 00paOOTKHU M aHaIN3a MOMyYEHHBIX TaHHBIX.

B exeronHuk BBeleHbl HEKOTOPHIE HOBbIE TAOMWIBI U XapAaKTEPUCTHKH, CHEIU(PHUKY COCTABICHUS
KOTOPBIX HEOOXOAMMO HU3yuaTh IO MAaKeTy U peKOMEH0BaHHOI nuTteparype [ 1,3].

Bomnpocsl i1 caMOKOHTPOJISA
. C kaKoif enpIo CTPOUTCS KpUBas pacxo10B Bojbl? KakoBo ee HazHaueHHE?
[MpuunHbl HapyleHus 0JHO3HaYHOH 3aBucumoctu Q = f(H).
Pexxum pacxo10B 1 ypoBHEH BOJIBI PU YCTOMYUBOM pycIIe.
Hcxoaabie MaTeprabl I IOCTPOCHUS KPUBOM pacxo0B BOJA.
Kaxk nmpousBoauTcs ux ananusz?
. CBoiICTBa KpHUBBIX PacXo0/IOB BOJIa, IUIOIIA/IEH U CPEAHUX CKOPOCTEH MPHU OAHO3HAYHOU
CBSI3M MEXIY PacXoJlaMd U YPOBHSIMH.
CoctaB paboOT MpH MOCTPOCHUU KPHUBBIX PACXOIOB BOJIA.
Kak Bb1Oupaercs Macmrald it MOCTPOSHUS KPUBBIX ?
9. Kak npoBoastcs kpubie cpeau nouist Touek (Q =f(H), F=f (H) u V., = f(H)?

o UTEWN

o ~



10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.

23.
24,

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

42.
43.

44,
45.
46.
47.

Kak npou3BoasT yBSI3Ky KPUBBIX PAacX0JI0B, INIOIAAECH U CPEIHUX CKOPOCTEN?

Kak cTpouTtcs HIKHSS 4aCTh KPUBOM B YKPYITHEHHOM MaciiTade?

[IpoBepka HalIECHHOW 3aBUCUMOCTH KPUBOW PACXO/I0B.

[IpaBuia cocraBieHust TAOIULBI KOOPAUHAT.

Kak BeIuuCIAIOTCS cpeiHECYTOUHbIE pacXo/ia Bojia AJis EpHoa OTKPHITOro pycia?

Kak ctpositcst cymmapHasi 1 MHOTOJIETHSISL KPUBBIE PACX0J10B BoJa?

Kak Bblumcnsgercs CTOK BOJa IO JaHHBIM HaOMIOACHUNW Ha TUAPOIOTHYECKUX
pacxosiomepax?

[TpuunHbl 06pa3oBaHus NABOIOYHBIX METEINb.

Crioco0pl 3KCTpanoIsSUU KPUBOM PACX010B BOJIbI 1O BBICIIETO YPOBHS.

B kakux ciydasx ¥ Kak MOXKHO SKCTPanoJUpOBaTh KPHUBYIO PACXOJIOB BOJBI BBEpX: a)
HETMOCPEJCTBEHHBIM MPOJOKEHHEM OOOCHOBAaHHOW YacTH KpHBOK? ©) MO 3JIeMeHTam
pacxona BojbI? B) 1o crioco0y CtuBenca?

T) ¢ oMotk Gpopmyisr Llle3n?

CriocoObI SKCTPANOISAINH KPUBBIX PACXOA0B BOJBI 10 HU3IIETO YPOBHSI.

B kakux ciyyasx M Kak MOXHO 3KCTPAaIroJIMpoBaTh KPUBYIO BHM3; a) HEMOCPEICTBEHHBIM
MPOJOJKEHHEM O0OOCHOBAaHHOW 4acTH KpUBOW? 0) MO 3ieMeHTaM pacxona? B) MO OTMETKE
HYJIEBOT'O pacxoja’?

[IpaBuiia SKCTPANOISIIUK TaBOAOYHBIX METETIb.

Kak Bnusoor nensHele oOpa3oBaHUs U BOJHAs PACTUTENIBHOCTb HA TUAPABIMYECKUH PEXUM
noToka?

CriocoObl BBIUMCIIEHHSI CTOKa BOJABI B pPa3jMYHbIE IEPUOJABI 3UMHETO pPEXKUMA, HX
CYUIHOCTb U IIPUMEHEHHUE.

Kak Bprumcisiercss 3uMHUE mepexonHblii  koddduuument? B kakux mpenenax oH
u3MeHsercs’?

Bbruncnenue cToka BoJa 1O XPOHOJOTHYECKOMY TpaduKy B3HMHHMX [EPEXOJHBIX
KO3 PHUIIMEHTOB.

Boruncnenue croka BOABI 32 3UMHHUI MEPHOJ] MO MHTEPIIONSIUNA MEXIY U3MEPEHHBIMU
pacxoaaMu BOJBI.

Oco0eHHOoCTH pekrnMa pacXxoI0B M YpOBHEH BOJIbI P 3apacTaHuU pyclia.

CriocoOb! BBIYHCIIEHUS CTOKA BOJIBI IPU 3apOCILIEM pyCIIe.

Kak usmensercs koappuument 3apactanus B BEreTallMOHHbIA eproj?

IIprunHBI, BBI3BIBAIOLINE IEPEMEHHBIN TTOIIOP.

I'unpaBnuueckas CBsA3b pacXoJ0B U YPOBHEH BOJbI IPU MIEPEMEHHOM IOJIIIOPE.

CriocoObl BHIYMCIIEHHUS CTOKA BOJIbI IIPU IEPEMEHHOM IOJIIIOPE.

Ot 4ero 3aBUCHUT BBIOOP CIIOCOOA BBIYUCICHHUS CTOKA BOBI IIPU IEPEMEHHOM MOIIOpe?
CymHocTh crocoba BBIYMCIECHUS CTOKAa NPU NEPEMEHHOM IOAINOpe: a) MO KPUBOM Mojynei
pacxojioB, 0) MO CEMENCTBY KPUBBIX PACXOJIOB C yUETOM YKJIOHOB.

CriocoOb1 onpeiesieHns €XKeHEBHBIX 3HAUEHUH MPOJI0IbHOTO YKIOHA BOJHON MOBEPXHOCTH.
[MaapaBnuyueckuii pexxuM MOTOKA B YCIOBUSAX AE(POPMUPYIOIIETOCS pyca.

CriocoObl BEIYMCIIEHUS CTOKA BOJIbI IIPU HEYCTOMUMBOM pyciie. Y CI0BUS UX IPUMEHEHUSI.
Cnoco6 Crayra, ero CymHoCTb.

B kakux ciyudasix NMpUMEHSETCs criocod MpHUBEIEeHUs] KPUBOM pacxo10B K OCHOBHOMY CEYEHHIO?
Ero cymmHsocts.

Korna npumensiercs crnocod HHTEPHOISIUN MEXKIY H3MEPEHHBIMH pacxo1aMu BoJbI? '
[IpaBuna cocraBieHus, oPopMICHUS M MTPOBEPKH TOTHOW TAOIMIIBI CPETHECYTOYHBIX PACXO0B
BOJBI.

Lenb u crtocoObl THAPOIOTHUECKOTO aHAIN3a BRIYUCIEHHOTO CTOKA BOJIBI.

Kak mpon3BoanTCs aHaIM3 CTOKa BOABI 110 COBMEILIEHHBIM ruiporpadam?

VYBs3Ka CTOKa BOJbI B THIPOrpaUuecKux y3ax.

AHanu3 CTOKa BOJBI MO COBMELICHHBIM XPOHOJIOTMYECKMM TpauKaM MECSYHBIX MOIYJIbHBIX
K02 PUIMEeHTOB.



48.
49.

50.
51,

52.
53.
54.
55.

Hcxonubie MaTepualibl 1Sl BBIYUCIIECHUS CTOKA B3BEIIEHHBIX HAHOCOB;

Kakoit mpoBoauTCs aHanuM3 MCXOJHBIX MaTEpUANIOB JUJIsi BBIYMCICHHUS CTOKA B3BEUICHHBIX
HaHOCOB?

Cr1oco0bI BEIUHCIICHHS CTOKA B3BCIIICHHBIX HAHOCOB.

Kak mpoBomutcss Ha rpaguke CBS3U Scp , Sex. KOHTP monoca - £20 -IPOLEHTHOro paccesHus
TOYeK?

Kak Bbruncnsercs nepexo bl K03()(OUIUEHT 0T eIMHUYHON MYTHOCTH K CpEIHEI?

Brrunciienne cToka B3BEIIEHHBIX HAHOCOB JIJIs1 [IEPUOJIa MEKEHH B CIydae Majoll MyTHOCTH.

B kakux ciydasix UCIOJIBb3YeTCs Croco0 BBIYMCICHHS cTOKa Mo rpaduky 3aBucumoct  Ps=f(Q)?
[IpaBuna cocraBiaeHuss Tabmmn "MyTtHOCTh BOnbI", "Pacxonmbl B3BEIICHHBIX W BIEKOMBIX
HaHOCOB".

56.FHHpOHOFI/I‘I€CKI/Iﬁ aHaJIu3 CBCI[eHI/Iﬁ O CTOKC B3BCIICHHBIX HAHOCOB.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.

73.
74.

75.

Haznauenue u conepkanue exXeroHuKa.

HowmeHnknarypa u3gaHus eKerojHuka.

Opranuzanus paboTano COCTABICHUIO €KET0/IHUKA.

[IpaBuna opopmiIeHHs THIPOIOIHYECKOTO €KEr0AHUKA.

Kak cocraBmisiercst anaBUTHBIN CIIMCOK ITOCTOB 110 peKaM, KaHalaM, 03epaM 1 BOJIOXpaHUIHALIAM?
IIpaBuna 3amoyiHeHMs! CIIUCKA ITOCTOB.

Kak gacto cocrasinsercs onucanue nocra? Yto BKIIIOUaeTCs B ONMCaHue nocra’?

C xakoil nenbto cocrapisiercs 0030p pexuma pek? KakoB nopsiiok ero cocraBieHus?
Caenenust 00 YpOBHSIX BOJIBI B COCTaBE €KETOTHUKA.

[IpaBuna cocraBneHus 1 oopmieHus TabaUIbl "YPOBEHb BOIBI".

Kak npoBonuTcs aHaiu3 cBeieHUI 00 YpOBHSAX BOJbI?

Kakue Tpu Buzia Ta0nuil ¢ JaHHBIMH O pacxo/laX BOJIbI BXOJST B COCTaB €XKEroJHUKa?
[IpaBuia cocraBnenus u opopmieHus Tadaums! "Pacxon Boab!".

ConeprkaHue U NMpaBuUiia COCTABJICHUS clieayronux Tadauir: "O1eHka Hae)KHOCTH MOJICUeTa
cToka BoJibl", "Pacxo/pl M YpOBHH BOBI pa3IMUHON 00ECIIEYEHHOCTH U MPOJOIKUTEIEHOCTh
CTOSIHUSI UX B TEUCHHE I'0/1a U THAPOJIOTHUECKUX Ce30HOB", "3a00pbI U COPOCHI BOJIBI IO JTTHHE
pek", "I'\ciioBoii BoaHbIi Gananc", "Pecypchl MOBepXHOCTHBIX BOA'.

Kakue cBeneHns noMemaroTcsi B €XKEroJIHUKE M0 TBEPAOMY CTOKY?

Coneprkanue, mpaBuia cocTaBieHUs U opopmieHus tabaun "MyTHocTs Boabl", "Pacxon
B3BEIICHHBIX U BJIEKOMBIX HAHOCOB".

Coneprxanue Tabauub! "I'paHyIOMETPUUYECKUI COCTaB U MJIOTHOCTh HAHOCOB'.

[IpaBuia cocraBnenus u odpopmienus tadaui "Temnepatypa Boasl", "TommuHa abaa U BbICOTa
CHera Ha Jpay".

Conepsxanue Tadnui "JlenoBsie siBeHus Ha ydacTke rnocta', "McnpaBieHus U JOMOTHEHUS K
NpeAbIIYIIUM U3TaHusIM" .

Jlureparypa.[1, ¢.107-119, 125-133];[7,:235-2411 [8, ¢.273-278, 283-291].
Jluteparypa.[l, ¢.120-125, 13C-131);[7, c.241 -246)[8, ¢.278-283].
Jluteparypa.[ I, c. 133-163]; [7, ¢.265-272]; [8, ¢.291-296 , 301-303] .
Jluteparypa.l, c. 176-184);[7, c.260-263];[8, ¢.303-306].

Jlutepatypa. I, ¢.206-211, 220-236 ;[3, c.143,1445; C.59-7C3;
[8,¢.307-313].

Jluteparypa.[1, ¢.237-258, 264-269];[3, c.71-7&[7, ¢.276, 277];

(8, c.313-321].
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KpuBasg pacxoloB BOJbI, €€ Ha3HadcHHE. PeXMM DPAcXomoB M ypOBHEH BOIBI IIPH
YCTOWYMUBOM PYCJIE U OTCYTCTBUU IEPEMEHHOrO noanopa. Ilpuunnsl HapyleHus ogHo-
3HAYHOM 3aBUCHUMOCTH

VcxoqHble MaTepuasl JUIsl IOCTPOEHUS! KPUBOM pacxo0B BOJbI U UX aHanu3. CBOMCTBY
KPUBBIX

CoctaB pa®OT mpH NOCTPOEHHMH KpUBOM pacxoaoB Bojga Hasnauenue MacmraboB
Hanecenus Touek Q = f (H),

F=1f(H),V cp="T(H). YBa3ka kpussix. [locTpoeHne HIKHEH YaCTH KPUBOW PACXOI0B
BOJIBI B YKpynmHeHHOM Macmtade. OdopmiieHne gepTeka KpuBOi

[TocTpoenne cymMmmapHOU KpUBOH pacxo10B Bojibl. [locTpoeHre MHOTONIETHEHN KPUBOU
[Pacxo/10B BOJIbI

HpI/I‘{I/IHH 06p830BaHI/I${ IaBOAOYHBIX IICTCIIb. HOCTpOGHI/Ie HeT.]'IeO6pa3HBIX KPUBbIX-
acXxo0JJ0B

Bnusuue JCAAHBIX 06pa3013aHI/1171 n BO,Z[HOﬁ PAaCTUTCIIbHOCTH Ha FI/II[paBJ'II/I‘IeCKI/Iﬁ
PCIKUM ITOTOKA. Brrunciaenue croka BOJbI 3a 3UMHHUH nepruoa 1Mo MHTCPIOJIALUN MEKIAY
N3MCPCHHBIMU paCcXoJaMU BOAbI

Vil

[IprurHbI, BBI3BIBAIOIIME MEPEMEHHBIM MOAMOP. XapakTep MEPEMEHHOIO MOJIopa.
[ unpaBinyeckas CBA3b PacXOJOB M YPOBHEH BOJBI IIPU IEPEMEHHOM IIOAIOPE.
BrruncieHnue cToka BoAbI IO CPe3Ke MOANIOPHBIX YPOBHEH

Vil

I'mapaBnarueckuil pe’kuM IMOTOKA B YCIOBUSAX JeGopMHpyromerocs pycna. Tumbl
nedopMaiuu pycia. Beiuncienue ctoka BoJibl 10 BPEMEHHBIM KPUBBIM PacXxoJ10B

CocraBiieHre OJHOM TaOJIUIIbI CPEAHECYTOUHBIX, PACX0I0B BOJIbI, €¢ 00padoTKa U
BBIUUCIICHHE XapaKTEPUCTHK
CTOKa

I/ICXOJIHI)Ie MaTCpHraJibl JJIs1 BEIYUCIICHNA CTOKA B3BCIICHHBIX HAHOCOB W UX aHAaJIM3.
BrIunciaeHne CToOKa B3BEIICHHBIX HAHOCOB IJId TIepruoJa MEKCHU TIpH Majoun MYTHOCTHU

Brmaucnenme croka B3BEIIEHHBIX HAHOCOB 110 MYTHOCTHU CIMHHUYHBIX Hp06 BO/JbI

Boeruncnenne croka BoAbl 32 3MMHHMM I€PHOJ MO 3UMHUM IE€PEXOJIHBIM
kod(duLmeHTamMm

HCJ’IL U CIIOCOOBI THUAPOJOTUYCCKOr'0 aHaJin3a BEIYUCIICHHOI'O CTOKAa BOABI

Brrunciienue ctoka BoAbI IPHU NEPEMEHHOM MOAINOPE MO0 KPUBOM MOJYJIEN PacXo/i0OB,
10 CEMEICTBY KPUBBIX PAaCX0JI0B

Brruucnenne croka Bojibl o crnocody Crayra

\4

['maposiornyeckuil aHanus CBEAECHUM O CTOKE B3BEILICHHBIX HAHOCOB




\l

Brruucnenue croka Bojbl 3a mepuoj cBobogHoro pycia. [IpoBepka 3aBuCHUMOCTH 1 =
| (H). CocraBnenue TabiuIlbl KOOPAUHAT

BIYHCIICEHHUE CTOKA B3BEILICHHBIX HAHOCOB I10 CBSA3U MEXAY PacXojaMu B3BEIICHHBIX
VI B y
HAaHOCOB M pacxo/laMH
BOJIbI
BIYMUCIIEHUE CTOKA BOJBI IPU 3apOCIIEM pyciie IO MEPEXOIHbIM KO3 dULreHTam|
IX B eHue epe e
3apacTaHus
X Bbruncnenne croka BoAbl CHOCOOOM NpUBENEHUS KPUBOM pacxoloB BOIBI K
OCHOBHOMY CEYEHHUIO
CniocoObI SKCTPANONSIUN KPUBBIX PACXOOB BOBI 0 BHICIIETO YPOBHSI:
-1V
| DKCTpanosilus KpUBOM pacXxo10B 0 BBICUIETO YPOBHS HEMOCPEACTBEHHBIM
POJOKEHHEM 000CHOBAHHOM YacTH KPUBOU
I Okcrpanossinus no crnocody CtupeHca
Il DKCTpanoJisilus 10 IEMEHTaM pacxojia
v DKcTpanosuus ¢ moMoibio Gopmysns Hlesu
\Y CnocoObI SKCTPANONSAIUN KPUBBIX PACXOIO0B BOBI 10 HU3IIETO YPOBHS:
Vil DKCTpanoJssiuus o0 OTMETKE HYJIEBOI'O pacxo/ia
VIl Hasznauenue u comepxaHue THAPOJIOTHIECKOTO €XKETOJHUKA, €T0 MECTO B CHCTEME
n3aaHuil ['ocy1apcTBEHHOTO BOAHOTO KaJacTpa
X Jenenune m3nanus Ha ToMa W BBIMYCKH. OpraHuzaius padOT MO COCTaBJICHHUIO U
W3/1aHUIO €KETrOHUKA
ITporpamMMma 0030pa pexxuMa peK U MOPs,A0K €ro COCTaBIECHUS
CBeneHuss 0 TeMIiepaType BOJAbI, TOJIIMHE JIbJla U JIEJOBBIX SBJICHHUSIX B COCTaBe
| |exeronHuka. IIpaBuna cocraBneHuss u odopmienus tabnun "Temneparypa Bozbl",
"TomniuyHa JbAa U BbICOTA CHETa Ha JIbY"
CBeneHus 0 CTOKE HAHOCOB B COCTaBE €KErOJJHUKA.
I [TpaBuia cocraBneHus U odpopMieHus Tadnuibl "MyTHOCTb BOJIbI
BEJICHUS O KPYITHOCTH HAHOCOB B COCTaBe e€xxkeroanunka. Conep:xanue TabauLpl
C C 0
111 ['I'paHysIOMETPUYECKNN COCTaB U IIIOTHOCTh HAHOCOB"
CBezneHus 0 CTOKE BOJIbI B COCTaBe exxeroanuka. [IpaBumia cocraBienus u
. odopmiienus Ta0auIs! "Pacxon Boasl"-, cocTaBienne Ta0uisl "O1eHka HaIedKHOCTH
[MoJcYeTa CTOKA BOJBI"
Vv [TpaBuna cocraBneHus u oopMieHHs Ta0IuIbl "PacXxo/1 B3BEIIEHHBIX U BIEKOMBIX
HaHOCOB"
CBeneHus O CTOKEe BOJABI B cocTaBe exerofgHuka. Copepikanue tabmuil "3abopbl u
VIl [cOpocsl BoapL, o auHe pek", "PycioBoii BomHbIN OanaHc
Coneprxkanne Tabmuir "JleqoBsie ssBieHUS Ha ydacTke mocra”, "VcripaBieHus u
V11| |1ONIOJIHEHUS] K TPEAbIAYIIUM U3AaHUsIM"




CBenenuss 00 YpOBHSX BOABI B COCTaBE €XEroJHWKa. l[IpaBuia COCTaBICHHUS W

IX |odbopmuenus Tabmuibl "YpoBeHb BOABI". AHANIN3 CBEIEHUN 00 YPOBHSIX BOJIBI
[TpaBuia cocraBneHus andaBUTHOTO CKCKA PEK, KaHAJIOB, 03€p U
X |[BOJOXpaHWIMIL, CIIMCKA ITOCTOB Ha peKaxX U KaHajiax
O6beM uHpoOpMaIKK, CoACpPKAIMNACA B OMIMCAHUU THAPOJIOTHYECKUX MocToB. Kak
| 9acTO COCTABJISIIOTCS M MMyOJIIMKYIOTCS OTIMCAHUS IOCTOB?
I-X IMoctpoenne kpussix Q=Ff(H), F = f(H), Vcp =f(H)

IIPU OJHO3HAYHOW CBSA3M MEXKIY PAcX0J/I0M BOJIbl U ypOBHEM. Briuncienue
CTOKa BOJIbI JJIs Ileproja cBoOoHOro pycia.(Yyamuecs, padoTaroue Ha
rUApOIorudeckoi cranimu win B YT MC, UCTIonb3yl0T MaTepuaibl
cTaHuuu. J1Jis OCTaNbHBIX YJalUXCsl HCXO/IHbIE JaHHbIE TIPUBEICHBI B
Tadi. 1)
JaHo; ucxonusie qanuble Tadm. 1.
TpeOyercs; 1. [locTpouTh KpUBBIE pacX0A0B BOJIbI, IUIOIIAI€H BOJHBIX CEUYCHUMN
U CpPEeHUX CKOPOCTEH.
2. BBIUHCIIUTD €KeIHEBHBI PACXO/IbI BOJBI 11 IEPUO/A CBOOOIHOTO pycia
peKu.
3. CocraButs Tabmuiy «OleHKa HaJeKHOCTH HOICYETa CTOKABOIbI»
[Topsinok BeINoONHEHUS PabOTHI
1. Tlepenucats ucxomusie nannbie u3 Tabmul "YposeHs Boasl" U "HM3MepeHHbIE
pacxozbl Boabl" B yrcthie Onanku TI-2 u TT'-8
2.TIpou3BeCTH aHAIM3 HCXOJHOTO MaTepyaa
3.Buibpath MacmTabbl mns nocrpoenus kpusoit Q=f(H), F = f(H), Vcp =f(H) ¢
TaKUM PacyeToM, YTOOBI KPUBbBIE TOMECTUIUCH Ha JINCTe MUJUTUMETPOBON OyMaru
dopmatom 297x420 unu 420x594 MM 1 pacnionaranuch moja yriom 45° Q=f(H), u
60° - kpussie F = f(H), Vcp =f(H)
Macimtab crienyer BhIOMpaTh TakK, YTOOBI B €IMHUIIC ITTUHBI HA YepTexe ObLIO
0,05;0,1; 0,2; 0,5; 1; 2; 5; 10 u T.11. €TUHUIL BBICOTHI YPOBHSI, pacXo0/a, IUIOIIa N 1
CKOpPOCTH.
4. HanecTu TOYKH PacxoJI0B, IIOMAEH U CPeJHUX CKOPOCTel Ha rpaduK, 3aKpelUTh
TYUIBIO.
5.TIpoBecTH cpeay MoJisi TOYEK KPUBBIE PACXO/A, MUIONIAJ! K CKOPOCTH T10 JIEKAITy
KapaH/1alloM.
6. Ipu HEOOXOAMMOCTH HIKHIOKO 4aCTh KPUBOH MOCTPOUTH B YKPYITHEHHOM
macmTa0e (B 5-10 pa3 kpynHee OCHOBHOM KpUBOIA).
7.YBs3aTh KpUBBIE PACXOJIOB, IUIOMIA/EN i CKOpOCTeH, cornacHo Tabi.19 [8, ¢.288]
8. TIpou3BecTH SKCTPANONALHIO KPUBOM pacxomoB Boabl. Crocod dKCTpanonsuum
MoA0EPUTE CAMOCTOSTENBHO.
9. CocraButh TabMIHILy KOOPAUHAT
10. INpoussecTn npoBepKy HaiiEHHOI 3aBUCUMOCTH JIIsl KPUBOI PacX0I0B BOIbI
coryacHo Tabs.21
[8, ¢.289]. YOenuBIIMCh B IPAaBUILHOCTH MPOBE/ICHUS KPUBOM (OTKJIOHCHHUE HE
JOJKHO MPEBBILATH - 4%), MOKHO BBIYUCIUTH €XeIHEBHbIE pacxo/ bl Bojbl (EPB)
JUI TIepHoJia OTKPBITOTO pyciia
11. Beruncnuts cTOK BOIBI 33 3MMHHIA IIEPHOJ] CIIOCOOOM HHTEPIIOIALMI MEKITY
M3MEpPEHHBIMU PACX0/IaMHU BOJIbI

[em. 8, ¢.292]




13.IloacunTtaTth 3HaYECHHUS CPEAHEACKAIHBIX, CPEIHEMECAYHBIX U TOJIOBOIO PaCXOJ0B
BOJIbI

14. BpiOpath HanOONBIIME ¥ HAMMEHBIIUE PACXOAbl 32 MECAIl U ToJl, MOAYCPKHYTH
maThl HAUOOJBITNX ¥ HAMMEHbB- IIMX 3HAYEHUHN B CpeqHECYTOUHBIX BennuuHax. Odop-
MUTh Tabiuiy "Pacxom Boabl" COTNIACHO MakeTy exerogHuka "lI'ocymapCTBEHHBIN
BOJIHBIN KagacTp"

15. CocraButhb Tabauity "OneHka HaIS)KHOCTH TOJICYETa CTOKA BOIBI"

Brluucnenne croka  B3BEHIGHHBIX HAaHOCOB. (Ywamuecs, paOoTaroIye Ha|
ruaponornyeckor craniuu uiau B YI'KC, ucnons3yloT maTepuaibl CTaHIMH, IS
OCTJIBHBIX UCXOJIHBIC JIaHHBIE IPUBEACHBI B Ta01. 6 J[aHO: HCcX0aHBIC JaHHBIC Ta0J1.6

Tpebyercs: . BEr4ucnuTh CTOK B3BEIICHHBIX HAHOCOB 110 MYTHOCTH €AMHHYHBIX MTPOO
BO/bI. 2. CocTaBUTh Tabnuibl "MyTHOCTH BOJbI", "Pacxo/1pl B3BEIICHHBIX .M BIEKOMBIX

HanocoB". 3. CocraButh Mecsunyto Tadbmuiy TI-FOM «MyTHOCTD BOIBI €AMHUYHAS
CpOYHa»
tabmuiy TI'-11M "I[lapameTpsl iepexoa OT eAMHUIHON MyTHOCTH K CpeaHen".
ITopsinok BbInoIHEHUs pabOThI:
1. CocraButh Tabaumy "MyTHOCTb €IMHHYHBIX PO BoAa" 1o GOpMe, IIPUBEICHHON B
HacraBnenun [ 1, ¢.240), Tab1.21 1 BHeCTH B HEE JTaHHBIE M3 Ta0JI.7
(1-V BapuanTsl), Ta61.9 (VI-X BapuanThI)
2. BBIYMCINTh 3HAYEHUS €IMHUYHBIX MYTHOCTEH O JaHHBIM 00HEMOB IpOO M Beca
HAHOCOB
3. lepenucaTh NaHHBIE O EXKEIHEBHBIX PACXOJaX BOJbI, BHIYUCICHHBIX B 3a1aHUU
(Bompoce) 5
4, CocraButh TaOmuiy "CpemHsass MyTHOCTh PEKM M MYTHOCTh KOHTPOJBHBIX|
eIMHUYHBIX Tpo0 Bonbpl" mo ¢opme, npuseneHHo B HacrtaBnenun [1, c¢.246,
Taby.22], BHECTH B HEE JIaHHbIE U3 Ta0I.8 (I-V Bapuanter), Ta6m.10 (VI-X
BapHaHTBHI)

5. IlocTpouTh rpauK CBA3M CPEIHEH MYTHOCTH PEKM C MYTHOCTBIO KOHTPOJBHBIX
€IMHUYHBIX NMpoO0 BOABI, MpoBecTH JUHHIO 20%-HOro paccesHus TOYEK, OIpe-
JEeTUTh CTENEeHb YJOBJICTBOPUTEIBHOCTH TIIOJNyYEHHOM CBsA3U. Bbrunciuth
3Ha4YeHHe nepexoaHoro kodddumnrenta K ot HabI01eHHON MYTHOCTH €IMHUYHOH
poObI K cpeiHell MyTHOCTH PEKH
. Beruncnuth 3HayeHHs (UKTUBHBIX PACXO0/JI0B B3BELICHHBIX HAHOCOB
. IlogcunTarh BETMYWHBI CPETHUX JEKAJHBIX, CPEAHUX MECSYHBIX PAaCXO/0B

B3BEILICHHBIX HAHOCOB
8. BeuMCINTh CTOK B3BEIIEHHBIX HaHocoB 3a mepuon I-1, X-XII mecsusl B

IIPOLIEHTaX OT FOJI0BOT0 CTOKA

~N O

12. Beruuciuts EPB 3a rog




9. CocraBuTh TaOIUIIBI "MyTtHOCTh BOAbI" M "Pacxoapl B3BEHICHHBIX H-BJICKOMBIX]
HaHOCOB'" 1O opMam, MpUBeeHHBIM B exeroauuke [ BK

10. CocraButs Tabmuy TT'-10M "MyTHOCTH BOABI €JMHHMYHAs cpodHas" 3a Maii
1983 r. '(Bapuants! VI-X), 3a utons (Bapuantsl VI-X) no ¢popme, npuBeneHHON B
Meroandeckux ykazaHusx[0, ¢.79-39], mpwioxenue 13, ucnonb3ys UCXOIHBIC
naHHble Ta0IUIBI "MyTHOCTD €IMHUUYHBIX P00 BOABI"

11. Cocrasuts rogosyro tabauiy TI-11M "Tlapamerpsl mepexona OT €IMHHYHOM
MYTHOCTH K CpeIHel 1o (opme, mpuBeACHHOW B MeTOIUYECKHX yKa3aHUsIX[O,
¢.90-99], nmpunoxenne 14 , UCMONB3ysl UCXOJHBIC JaHHBIE TAOMUIBI "MyTHOCTH
€IMHUYHBIX P00 BOABI»




Tabanma I

CBCACHUA BapI/IaHT

-V VI-X
PEKA BUS WA
IIYHKT I. BUICK C. YCTb-UIIIA
YPOBEHbB BOJIbl TABJL 2 TABJL 4
U3MEPEHHBIE PACXO/Ibl | TABJL3 TABIL 5
BOJIbI




?I‘f)" | I m | v Vo VI v | v IX | X | X1 | Xl
1(831| 611 |60z |80z | T80 |269| 240 | 186 | 127 |173| 93 | 113z
2 | 811| 611 | 60z |87 | 262 [250| 236 | 185 | 124 | 169 | 93 | 101z
31801 601 | 612z|99m | 3T6 |228| 230 | 211 | 122 | 158 | 101 | 92z
4 1801 | 611 | 60z |104n| 333 [223| 233 | 213 | 120 | 160 | 140 | 92z
6 | 781 | 591 | 60z | 1071 | 287 |2T6| 239 | 209 | 122 | 158 | 140 | 91z
6 | 751 | 591 | 59z | 1361 | 239 |211| 237 | 205 | 120 | 152 | 132 | 86z
7 1701 | 591 | 58z | 1371 | 241 |234| 227 | 200 | 132 | 146 | 128 | 70z
8 | 651 | 591 | 587 | 129n| 264 |234| 22T | 196 | 143 | 148 | 124 | 73z
9 |641| 581 | 58z |115n| 284 |23T| 230 | 193 | 135 |165|117)| 82z
10661 581 |58z| 95 | 302 |239] 222 | 190 | 127 |168|109)| 73z
Cpenu.
11| 651 | 581 |58z | 84: | 244 | 250 | 217 | 186 | 119 | 158 | 101 | 79x
12661 | 571 |59z |8x | 211 | 258 | 210 | 197 | 116 | 152 | 98 | 81x
13641 | 581 |602|80x | 190 | 266 | 205 | 216 | 116 | 147 | 97 | 80z
14651 | 571 |60z | 79x | 180 | 275 | 198 | 210 | 119 | 141 | 93 | 78z
15| 651 | 571 |61z| 90 | 177 | 283 | 188 | 204 | 114 | 135 | 93 | 77z
16| 651 | 581 |62z| 90 | 18T | 296 | 183 | 194 | 112 | 130 | 97 | 73z
17| 641 | 581 |64z |144n| 201 | 294 | 188 | 186 | 128 | 127 | 98 | 70z
18| 641 | 581 |64z |178n| 207 | 287 | 181 | 181 | 134 | 124 | 92) | 69z
19631 | 571 |64z |168x| 214 | 28T | 174 | 178 | 134 | 120 |89)m| 72z
20| 631 | 581 |66z | 168 | 242 | 273 | 167 | 174 | 133 | 117 |10D)m| 69z
Cpenu.
21| 6T1 | 591 | 692 | 196 | 292 | 281 | 161 | 172 | 138 | W3 |98 )x| 70Z
221 601 | 591 | 712 | 215 | 272 | 271 | 157 | 172 | 171 | WO 13}) 69 Z
23| 601 | 591 | 702 | 218 | 273 | 258 | 157 | 165 | 174 | wo |98)m| 65Z
24| 601 | 591 | 71-2| 253 | 264 | 248 | 156 | 160 | 240 | wz | 93) | 62Z
25| 621 | 592 | 692 | 297 | 246 | 246 | 162 | 154 | 370 | 112 | 80)*| 67Z
26| 631 | 60x | 682 | 250 | 232 | 244 | 165 | 150 | 378 | 108 | 79) | 68Z
27| 631 | 602 | 672 | 196 | 225 | 242 | 175 | 142 | 255 | 106 | 93) | 681

19

YposeHs Bobl, ¢M p.bus - r.buiick
Otmertka Hynsa nocra 162,68m bC,1983

Tabmanma 2




[Tponomxkenne Tabdm.2

[ I - v' v VI VIL VL IX X X1l XII
28 641 [60Z |69z (172 219 242 232 139 210 102 [126 |67
29 |65 I 72Z 147 223 238 pg 1135  [190 |10  [136)m [69 |
30 631 74Z [143 271 [237 207 133 177 100 11227 les1
31 lg1] 772 295 196  [129 96
Cpenu.
67 59 64 | 145 | 244 | 254 | 200 | 180 | 160 | 133 | 105 | 76
Brrcmi.
84 61 77 | 298 | 334 | 298 | 242 | 216 | 389 | 174 | 144 | 144
Huzm.
59 56 57 | 76 | 158 | 210 | 155 | 128 | 110 | 94 76 | 62
Cpe Bucuuit -'Huamun neguo,ua neT-|Husmu#t summero
!mm ' : He—oce}me MEeXEeHH | nepuo,u,a
1YB0" 1 ypo- %1' =THOT| uie- rypo-,neﬁ—mocn.'uuc,ypo Lune-
! { BeHb ; Baf 1cn.' | BeH ; BaA | 110 Bensnep nocm’m
: :  CIyY - c Cayy,
{ | ! )k ‘ ! ' 1% |sag f
a
rog 141 38926 09 I 91 1411 - I 56 14 02 19 02 2
1894~ -
1983
I7T. 633300479 2 oI 25 I0 26 IO 95 2 53 291095 I

20




YposeHb o
BOJEL CkopocThb / TyGuna, M t
(cm), Haz TeYEHUs M/C % =
Cocros HYyJIEM % = a E, o)
= = = =
No No HAC | rpaduka Pacxon ITmomane [Iupuna % 3 E 2 = =
P€KH Hal OCHOB.BO 2 = 5} F Qo =y
pac | mara |CTBO BOJBI BOJHOT'O Pexu - é_ o 75 029
xoja pa YHACTRS - poct M/c CeueHUs, M? & M S c o = s S
5 s = M %) = & o,
TUAPOC 3 = & = 2 2 = = =
TBOpa =l 2 z = > 9 5
a ¥ g 8 S =
HPOCTBO o = o = =
= e @)
p
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
| 09.01 | 6 | mmer 64 87,6 309/284 0.35 | 0.55 179 1.73 2.80 - 107017
2 12201 | 6 « 60 71.0 313/241 0.29 | 0.46 179 1.75 2.75 - 106016
3. 13001 6 « 63 64.1 299/227 0.28 | 0.44 175 1.71 2.65 - 105015
4 11302 | 6 « 58 57.6 286/200 0.29 | 041 172 1.66 2.60 - 105013
5 12702 | 6 « 60 58.7 268/177 0.33 | 0.51 170 1.58 2.60 - 106014
6 | 1003 | 6 « 58 58.0 258/167 0.35 | 0.50 170 1.52 2.40 - 106012
7 1803 | 6 « 64 57.3 253/169 0.34 | 0.52 170 1.49 2.40 - 106012
8 | 2703 | 6 « 67 90.4 266/200 0.45 | 0.66 171 1.56 2.50 - 106016
9 |2104| 6 CB 198 851 591 1.44 1.88 273 2.16 4.00 - 106012
10 {2504 | 6 « 297 1630 922 1.77 | 2.37 296 3.11 5.2 0.81 109018
Il | 2604 | 6 « 248 1070 676 158 | 2.07 279 2.42 440 | 0.35 108016
12 (2704 | 6 « 195 802 590 1,36 1.82 273 2.16 3.89 0.29 107014
13 | 2904 | 6 « 148 552 450 1,23 1.64 254 1.77 3.31 0.25 107013
14 | 0405 | 6 « 333 1920 1028 1.88 | 2.59 298 3.42 5.6 - 108016
15 {0505 | 6 « 283 1330 806 1.65 | 2.16 290 2.78 4.82 0.27 108016
16 [ 1305| 6 « 190 802 558 1.44 1.90 266 2.10 3.81 0.29 108008

[BBeauTe TeKcT]




[Tponomkenne TabIUIBI3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
17 | 2505 | 6 CB. 247 1120 699 1.60 | 2.07 281 2.49 441 0.37 108016

18 1 3105 | 6 « 297 1450 833 1.74 | 2.75 291 2.86 4.86 - 108016

19 | 0406 | 6 « 225 969 639 1.52 1.99 280 2.28 4.17 0.36 108016

20 | 2806 | 6 « 242 1210 679 1.78 | 2.16 276 2.46 4.50 0.28 108016

2110507 | 6 « 239 1010 666 1.52 1.95 276 241 4.26 - 108014

22 | 1407 | 6 « 197 778 563 1.38 1.82 [268 2.10 3.81 0.27 108015

23 1 2707 | 6 « 177 742 537 1.38 1.90 267 2.01 3.71 0.30 107013

24 | 2807 | 6 « 232 1110 713 1.56 1.99 277 2.57 4.43 0.31 108016

25 | 0808 | 6 « 196 793 568 1.40 1.90 269 211 3.93 0.29 107014

26 | 1808 | 6 « 181 699 550 1.27 1.76 268 2.05 3.70 0.26 106012

27 | 2308 | 6 « 166 598 495 1.21 1.51 264 1.98 3.57 107013

286 1 0409 | 6 « 120 407 398 1.02 1.42 236 1.69 3.20 0.25 105010

29 | 1009 | 6 « 127 448 420 1.07 1.44 238 2.76 3.18 - 105010

30 | 2409 | 6 « 274 1360 826 165 | 2.22 290 2.85 4.87 - 109018

31 12609 | 6 « 369 1990 1080 1.84 | 2.48 309 3.50 5.73 - 109018

32 12110 | 6 « N3 381 372 1.02 1.30 234 1.59 3.00 0.45 105009

33 12610 | 6 « 108 357 360 0,99 1.30 222 1.62 291 0.24 105009

34 11712 | 6 | nucr 70 115 370/319 0,36 | 0.53 214 1.73 3.05 105013 | y mocTa HemonHbIi
353112 | 6 « 65 96.0 318/262 0.37 | 0.52 203 1.57 2.80 - 107017 J€JJ0CTaB

B pacxomax * 10-18, 20, 22, 24-28, 30, 34 37 yk/i0oHBI OpeieNIeHbI 10 YKJIOHHBIM BOJIONIOCTaM Ha pacctosiHuu 1,14 km

[BBeauTe TeKcT]




Tabmuua 4
Yposens Boapl, cMm, p.Mma - ¢.Ycers-Uma
Otmetka nyns nocra 40.00 m yci. 1963

Yucno | I Il v \Y VI | VI VI IX | X IX Xl
1 1461 | 1631 | 1691 | 223( | 273 | 243 | 133 | 137|128 | 173 | 150 |1711
2 1461 | 1631 | 1691 | 229( | 327 | 221 | 133 | 135|128 | 171 | 150 |1711
3 1461 | 1621 | 1701 | 256( | 353 | 203 | 132 | 143|129 |170| 153 |1701
4 1471 | 1621 | 1701 | 31211 | 361 | 191 | 131 | 163|130 | 169 | 165 |169I
5 1471 | 1621 | 1711 | 352P | 330 | 183 | 130 [ 148 | 131|166 | 177 |168]I
6 1471 | 1621 | 1711 | 359 P | 281 | 174 | 131 | 141|131 | 164 | 189 |167I
7 1471 | 1621 | 1711 | 335P | 254 | 168 | 135 [ 139 | 131|167 | 189 | 166 I
8 1491 | 1611 | 1711 | 304P | 242 | 163 | 142 | 136 | 129 | 182 | 185 | 166 I
9 1511 | 1611 | 1711 | 279P | 232 | 154 | 148 | 134 | 129|210 | 180 |165I
10 1521 | 1621 | 1711 | 262P | 223 | 151 | 152 [133 130|209 | 176 |165I
11 1521 | 1621 | 1721 | 27311 | 213 | 150 | 151 | 131|131 199 | 174 |1651
12 1531 | 1621 | 1721 | 266J1 | 202 | 147 | 142 | 131|131 191 | 173 |1651
13 1531 | 1621 | 1721 | 254 XN | 189 | 145 | 137 | 132|131 | 187 | 172 |1641
14 1531 | 1631 | 1731 |242XN | 181 | 145 | 135 | 142|131 182 | 171 |1641
15 1541 | 1621 | 174Z |266 XN | 176 | 151 | 133 | 142|132 | 176 | 170 |1631
16 1541 | 1621 | 175Z 334 173 | 171 | 132 | 138 | 133|167 | 169 | 1631
17 1551 | 1621 | 175Z 378 171 | 180 | 131 | 136|144 | 164 | 170 |1621
18 1561 | 1621 | 177Z 341 168 | 176 | 131 | 134 | 156|170 | 174) | 1621
19 1571 | 1631 | 183Z 341 169 | 168 | 131 | 134 | 149|172 | 174 ) | 162 |
20 1571 | 1631 | 188 Z 351 186 | 160 | 130 | 139|152 | 169 | 189 Z | 160 I
21 1581 | 1641 | 1917 378 217 | 154 | 130 | 140 | 158 | 164 | 203 Z | 160 |
22 1591 | 1651 | 1927 357 220 | 150 | 129 | 138 171|161 | 195Z |160 I
23 1591 | 1661 | 193 Z 357 225 | 147 | 129 | 136|190 | 159 | 187 Z | 1591
24 1591 | 1671 | 193 Z 383 234 | 144 | 129 | 134 | 270 | 157 | 1821 |1591
25 1601 | 1671 | 193 Z 381 224 | 140 | 128 | 132 | 364 | 156 | 1811 |1591
26 1601 | 1681 | 1917 364 218 | 139 | 129 | 131 | 372|155 | 1801 | 1591
27 1601 | 1691 | 192 Z| 376 217 | 137 | 134 | 131|288 | 153 | 1781 | 1591
28 1601 | 1691 | 193 ( 380 220 | 135 | 141 | 131 | 237|152 | 1771 | 1591
29 1611 197 ( 324 248 | 134 | 150 | 130 | 197|152 | 1751 | 1591
30 162 | 204 ( 238 285 | 133 | 147 | 128 | 179|151 | 1731 1591
43}“ 162 | 214 ( 274 141 | 128 150 1591

[BBeguTe TeKcT]



[Tponomxenue Tabmuib 4

1 2 3 4 5 6 7 8] 9 [10] 11 | 12 | 13
1\(4:55 154 | 164 | 181 | 317 | 235 | 162 | 136 | 136 | 170 | 170 | 176 | 163
BeCIL | 6o | 216 | 388 | 368 | 248 | 155 | 167 | 392 | 213 | 204 | 171 | 169
(Hamo.)
Husw. 146 | 161 | 169 | 220 | 167 | 133 | 128 | 128 | 128 | 150 | 150 | 159
(maitm
-E Bricumsit t Huamuit nepuogna t Huammit 3uuﬂe‘r‘b-
' —{ OTKPHTOI'O pycJa }____nepuona
E r—-ga—"?—-—;gc  ypo I [ Ustc- | ypo-} q
e St B S ‘noc-'cny_;ggﬂg : ikt Jxoc—:ggg; i .u‘dc;
{71A- tyaen} nep- fnoc-f{Cny-t €08 nocdeny
Bas fJaen. |uaes}  BadA} pontua
: ; .  eB
3a
rog I80 392 26.09 I 12825070309 7 146 3IIR 5
1982
1954~
1983 196 9II 30 04 I I23 2409 2909 2 I38 I3I0040I I
1969 1982 1964

[BBeguTe TeKcT]




1983 r. p.Nma - c.Ycrp-Uma

HN3mepenHbie pacxoabl BOAbI TT-8
~ YpoBeHb ©
e é“ éBOHH (cm) [nomans | CKOpoCTH >§ =) Mero
N | s Z| g8l é 2 Han Pacxon A Teuenns. M3/c [nybuna, M | X & | Cpoco6 A
S0l 2288 BOJIHOTO ) [uprna ) BBIYHCIICH
pac | © 8| & |E 5 g HYIEM BOJIBI, = I | A3MEpCHUs IIpUMEYaHue
N S| 218 > 9 rhahuxa 3 CCUYCHUA peKu, M o % us
xo0J1a 5| 2|2 § M°/c. 5 = £ | pacxona
~ g = g InApocTs M HanoboI Hau6. | * 2 pacxono
O op cpemma| oo Cpenn > 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
0901 | 2 JICT 151 3.88 39.8/19.1 | 0.20 | 0.37 61.5 0.65 | 0.93 | 0.40 105005
2 (1901 2 « 157 291 40.8/17.1 | 0.17 | 0.32 62.5 0,65 | 0.96 | 0.43 105005
3 10602 | 2 « 162 3.00 42.0/17.2 | 0.17 | 0.37 63.0 0.67 | 0.99 | 0.44 105005
4 12805 | 2 169 3.04 47.0/17.2 | 0.18 | 0.31 64,5 0.73 | 1.05 | 0.44 105005
5 (1103 2 172 3.63 48.1/189 | 0.19 | 0.33 64.5 0.75 | 1.05 | 0.45 105005
6 2003 | 2 189 8.44 57.6/28.2 | 0.30 | 0.49 65.5 088 | 1.25 | 0.46 105005
7 2301 2 193 12.0 63.3/33.8 | 0.36 | 0.55 66.0 096 | 1.34 | 0.45 105005
8 [1504 | 2 CB 276 133 152 0.88 | 1.12 88.5 1.72 | 240 | 0.33 108015
9 1604 | 2 « 347 227 227 1.00 | 1.26 96.0 236 | 3.25 | 0.28 108016
10 | 1704 | 2 « 381 291 276 1.05 | 1.33 99,5 277 | 3.80 | 0.24 109018
11 | 1804 | 2 « 336 211 217 0.97 | 1.25 94.0 231 | 3.25 | 0.26 108016
12 | 3004 | 2 « 235 86.1 116 0.74 | 1.07 83.5 139 | 2.20 | 0.38 108014
13 | 0305 | 2 « 358 219 230 0.95 | 1.20 97.0 237 | 3.65 | 0.25 108016
14 | 1005 | 2. « 221 73.0 105 0.70 | 0.98 82.5 1.27 | 210 | 0.34 108016
15 | 1505 | 2 « 176 30.1 64.3 0.47 | 0.76 70.0 092 | 1.50 | 0.45 106611
16 | 2805 | 2 « 222 61.0 85.1 0.72 | 1.02 82.0 1.04 | 1.80 | 0.40 107013

[BBeauTte TekcT]




[Tpopomxenue Tabm.5

1 2 3| 4 5 6 7 8 9 10| 11| 12 | 13 14 15 16
17 | 3105 | 2| CB | 269 119 138 0.86 | 115 | 875|158 | 240 | 0.35 | 108016
18| 0503 | 2| « 182 38.8 55.0 071 | 091 |755)|0.73| 1.20 | 0.42 | 106012
19| 1206 |2 | « 147 12.7 28.4 045 | 061 | 600|047 | 080 | 0.47 | 105007
20 | 2206 | 2| « 150 16.3 29.1 056 | 080 | 600|049 | 075 | 0.47 | 105007
21 | 2706 | 2 | « 136 9.23 20.6 045 | 063 |550)0.37 | 060 | 0.47 | 105005
22 | 2907 | 2| « 153 17.2 32.3 053 | 068 |600)054| 080 | 0.45 | 106009
23| 1608 | 2 | « 138 8.42 211 040 | 053 |540)039 | 060 | 0.47 | 105006
24 | 2409 | 2| « 287 142 149 095 | 119 | 900|166 | 250 | 0.29 | 108016
25 | 2709 | 2| « 286 150 168 089 | 116 |89.0 189 | 260 | 0.21 | 108016
26 | 0810 |2 | « 181 36.8 57.3 064 | 091 |760|075| 1.28 | - | 106011
27| 2110 |2 | « 164 22.7 41.8 054 | 079 |650)0.64 | 1.00 | 0.47 | 106010
28 | 1111 | 2| « 173 29.8 52.9 056 | 083 | 665|080 | 120 | 0.45 | 106011
29 | 3011 | 2 | ;mer | 172 12,5 48.4/378 | 033 051 | 665|073 | 116 | 0.49 | 106012
30| 1112 |2 ] « 165 710 | 442/293 | 024 040 | 700 | 063 | 1.02 | 0.48 | 106012
31| 2412 | 2| « 159 5.04 39.9/248 | 0.0 0.33 | 630|063 | 095 | 0.48 | 105005
32| 3112 | 2| « 159 4.60 42.0/23.3 | 0.20 033 | 630|067 | 098 | 047 | 105005

[BBeauTte TekcT]

B pacxomax » 1-35 yKJIOHBI OIIpeiesieHbl Ha YKIOHHBIX ITOCTax Ha pacctossHuu 1740 m




Tabauia 6

O06bemM pod HAHOCOB U BEC HAHOCOB Ha (QUIIBTPE
p.bus - r.buiick, 1983 r.

Bapuant

CBeneHus P

1-V VI-X
Peka bust Wiia
[TyHKT r.buiick c.Ycrp-Uima
OO6BeM TPoO HAHOCOB U BEC
HAHOCOB Ha (PHIBTpE Tab.7 Tab1.9
CpenHsisi MyTHOCTb PEKH U
MYTHOCTh KOHTPOJIbHBIX
€AMHUYHBIX TPOO BOJBI Ta0JI.8 T1a0:1.10

O06beM pob HAHOCOB U BEC HAHOCOB Ha (PUIIbTPE

P Buga —r Buijck 1983 r
Bpems B3atusa| Mecto u  cmocod| O0bem Bec HaHc
onof B3STHS P00 poOBkI, ¢bunbTpe,

MECSIIL, T r

YHCJIO k!

I 2 3 4 5

MapT

1-10 8 |5; 32/unterp; 61 40200 0.3724

11-20 8 |5; 32/unterp; 61 40200 0.3534

21-31 8" |5; 32/unterp; 61 41300 0.3628

anpenb

1-10 8 |5; 32/unTerp; 61 40180 0.3940

11-20 8 |5; 32/unTterp; 61 39150 0.4560

21-31 8 |5; 32/unTerp; 61 10200 0.3440

Mail

I 8 |6; 90/unTerp; 61 1684 0.0335

2 8 |6; 90/unTerp; 61 1670 0.0895

3 8 [0; 90/mHTeTD; 61 1668 0.1134

4 8 |6; 90/unTerp; 61 1656 0.0816

3) 8 |6; 90/unterp; 61 1624 0.0459

6 8 |6; 90/unrerp; 61 1810 0.0315

7 8 |6; 90/unterp; 61 1870 0.0511

8 8 |6; 90/unTerp; 61 1740 0.0467

9 8 |6; 90/unrerp; 61 1690 0.0648
[BeeglO 8 |6; 90/unterp; 61 1630 0.0726

Tabmauua 7




JKeHue tabin.7
[Iponomkenue Tadbaub! 7

Cpel. JieK.

[ 8 6; 90/unrerp; 61 1696 0.1252
12 8 6; 90/unrerp; 61 1810 0.0635
13 8 6; 90/unrerp; 61 1764 0.0660
14 8 6; 90/unTerp; 61 1844 0.0256
15 8 6; 90/unTerp; 61 1864 0.0297
16 8 6; 90/unTerp; 61 1794 0.0230
17 8 6; 90/unrerp; 61 1846 0.0250
18 8 6; 90/unTerp; 61 1814 0.0410
19 8 6; 90/unTerp; 61 1832 0.0190
20 8 6; 90/unTerp; 61 1816 0.0184
Cpel.JIeK.

21 8 6; 90/unTerp; 61 1710 0.0205
22 8 6; 90/unTerp; 61 1540 0.1028
23 8 6; 90/unTerp; 61 1916 0.0802
24 8 6; 90/unTerp; 61 1800 0.0995
25 8 6; 90/unTerp; 61 1926 0.0883
26 8 6; 90/unrerp; 61 1830 0.0535
27 8 6; 90/unTerp; 61 1692 0.0466
28 8 6; 90/unTeTp; 61 1834 0.0380
29 8 6; 90/unrerp; 61 1816 0.0868
30 8 6; 90/unTerp; 61 1680 0.0810
Cpell.JIeK.

cpeln.mec.

UIOHb

| 8 6; 90/unrerp; 61 1816 0.0326
2 8 6; 90/unrerp; 61 1792 0.0202
3 8 6; 90/unrerp; 61 1960 0.0279
4 8 6; 90/unTerp; 61 1714 0.0338
5 8 6; 90/unTerp; 61 1764 0.0260
6 8 6; 90/unrerp; 61 1870 0.0251
7 8 6; 90/unrerp; 61 1896 0.0299
8 8 6; 90/unTeTp; 61 1806 0.0189
9 8 6; 90/unTeTp; 61 1836 0.0216
10 8 6; 90/unTerp; 61 1912 0.0205

[BBeauTte TekcT]



IIponoimxenue Tadn.7

1 3 4 5
Cpel.IeK
11 8 6; 90/unTerp; 61 1590 0.0255
12 8 6; 90/unTerp; 61 1704 0.0257
13 8 0; 90/unTerp; 61 1620 0.0392
14 8 0; 90/unTerp; 61 1748 0.0156
15 8 0; 90/unTerp; 61 1684 0.0111
16 8 0; 90/unTerp; 61 1738 0.0225
17 8 .6; 90/mnTeTp; 61 1722 0.0363
18 8 6; 90/unTerp; 61 1594 0.0299
19 8 6; 90/unterp; 61 1796 0.0174
20 8 6; 90/unTerp; 61 1610 0.0309
Cpell.JIeK.
21 8 6; 90/unTerp; 61 1644 0.0111
22 8 6; 90/unTerp; 61 1690 0.0262
23 8 6; 90/unTerp; 61 1876 0.0217
24 8 6; 90/unTerp; 61 1846 0.0310
25 8 6; 90/unTerp; 61 1928 0,0139
26 8 6; 90/unTerp; 61 1992 0.0120
27 8 6; 90/unTerp; 61 1792 0.0080
28 8 6; 90/unTeTp; 61 1806 0.0128
29 8 6; 90/unTerp; 61 1764 0.0198
30 8 6; 90/unTerp; 61 1692 0.0185
cpen.ziex
cpen.mec.
HIOJIb
I 8 6; 90/unrerp; 61 1540 0.0229
2 8 6; 90/unrerp; 61 1584 0.0125
3 3 6; 90/unterp; 61 1830 0.0247
4 8 6; 90/unrerp; 61 1920 0.0180
5 8 6; 90/unrerp; 61 2010 0.0231
6 3 6; 90/uHTeTp; 61 1974 0.0138
7 8 6; 90/unrerp; 61 1846 0.0064
8 te} 6; 90/unrerp; 61 1814 0.0139
9 g 6; 90/unTerp; 61 1780 0.0128
10 8 6; 90/unTerp; 61 1784 0.0078
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[Iponomxkenne Tabn.7

1 2 3 4 5
Cpell. JieK.
11 8 6; 90/unTerp; 61 1920 0.0134
12 8 6; 90/unTerp; 61 1974 0.0123
13 8 6; 90/unTerp; 61 1862 0.0198
14 8 6; 90/unrerp; 61 1834 0.0058
15 8 6; 90/unTerp; 61 1820 0.0086
16 8 6; 90/unTerp; 61 1840 0.0090
17 8 6; 90/unTerp; 61 1940 0.0097
18 8 6; 90/unTerp; 61 1914 0.0085
19 8 6; 90/unTerp; 61 1932 0.0187
20 8 6; 90/unTerp; 61 1904 0.0025
Cpell.JIeK.
21 8 6; 90/unrerp; 61 1994 0.0089
22 8 6; 90/unTerp; 61 1746 0.0075
23 8 6; 90/unTerp; 61 1936 0.0165
24 3 6; 90/unTerp; 61 1694 0.0076
25 3 6; 90/unTerp; 61 1840 0.0032
26 3 6; 90/unTerp; 61 1894 0.0024
27 3 6; 90/unTerp; 61 1816 0.0088
28 8 0; 90/unTerp; 61 1904 0.0394
29 8 0; 90/unTeTp; 61 1864 0.0233
30 3 6; 90/uHTETp; 61 1920 0.0059
31 3 6; 90/unterp; 61 1794 0.0095
Cpel.JieK.
cpen.mec.
aBTYCT
1-10
8 6; 90/unrerp; 61 18060 0.1640
11-20 3 6; 90/unrerp; 61 19600 0.0960
21-31 3 6; 90/unTeTp; 61 17650 0.0780
CEHTSIOpb
1-10 8 6;90/unTerp;61 18500 0.0380
11-20 fe} 6; 90/unTeTp; 61 17900 0.0340
21-30 fe 6; 90/unTeTp; 61 18600 0.0280

Crok HanocoB 3a nepuoa 1,l1 u X-XII cocraBnser ot rogoBoro croka 2,7%
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Tabmuma 8

Cpe):[H;m MYTHOCTb PE€KH U MYTHOCTb KOHTPOJIbHBIX CAUHUYIHBIX

po0 BOJIBI
‘ 0 Yacwu MecTo B3ATUA npos MyTHOCTE, p/",'_a_
= =2 NpU M3MEPEeHHH| KOHTDONBHEX |9 = =
28| E8 . 3 & pacxona € NHHWUHBIX D e
S|§88| » |Eosl Sansusiuc 18 . EBe L&
S| 8278 = S o 8| HaHocoB B E = T o
= LEI| T | mx" .- ==38 |=°5
22| =5 | §8|E23 So- [B=% |Te
-8 |823| 258|858 2 EEE |3
1983 r. Koadduruenr . . .
| | 27 | 04| 13-16 | 15 6;7/maTerp;01 6;90/unterp;61 29 23 20
2105 |05| 14-16 | 15 6;6/unTerp;01 6;90/unterp;61 98 94 31
313105 10-12 1 6;8/mHTerp;01 6;90/unterp;61 43 41 25
4128 |06 | 11-13 | 12 6;7/maTerp;01 6;90/unterp;61 6,0 41 7,4
510507 | 11-13 | 12 6;7/maTerp;01 6;90/unTterp;61 | 8,5 42
6|14 | 07| 14-17 | 16 6;8/mHTeTp;01 6;90/unterp;61 9,6 9,0 4,6
7108 |08 11-13 | 12 6;7/maTerp;01 6;90/unterp;61 50 4,6 3,2
8118 |08 | 13-15 | 14 6;6/unTerp;01 6;90/unHTerp;01 3,9 4,2 3,7
9104 |09]| 12-15 | 13 6;5/unTerp;01 6;90/unaTerp;01 1,3 2,2 2,1
10110 | 09 | 11-14 | 12 6;5/unTerp;01 6;90/unterp;61 2,2 2,2 0,71
1111 24 | 09 | 17-19 | 18 6;8/unTerp;61 6;90/unTerp;61 96 100 8,2
12126 | 09 | 14-16 | 15 6;7/unTerp;61 6;90/unTerp;61 45 48 4
13121 |10 | 14-16 | 15 6;5/unTerp;61 6;90/unTerp;61 11 1,6 0,22
14104 | 1l 13-16 | 14 6;5/unTerp;0! 6;90/unTerp;61 15 1,2 1,3
Tabnuma 9
O6beM npob HAHOCOB M BeC HaHOCOB Ha (uibTpax p.Uma - c.Yerp-Hima, 1983 1.
Bpemsa  B31- \Mecro u crioco6 B3sTHS O6nem mpobd, Bec HanocoB Ha
THA P00 po6 -MII (puneTpe, r
MECALL, |y
I 2 3 4 5
anpenb
1 8 2; 65/2; 61 2000 0.5683
2 8 2; 65/2; 61 2008 0.5657
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ITponomkenne 1a6:1.9

1 2 3 4
3 8 2; 30/2; 61 2100 0.6759
4 8 2; 30/2; 61 2040 0.8255
5 8 2; 30/2; 61 2080 1.0959
6 8 2; 30/2; 61 2000 0.7244
7 8 2; 30/2; 61 2040 1.3040
8 8 2; 30/2; 61 2000 1.2003
9 8 2; 30/2; 61 2060 1.1121
10 8 2; 30/2; ol 2000 1.0720
Cpex.JIeK.
I 8 2; 30/2; 61 2080 1.3689
12 8 2; 30/2; 61 2000 1.2919
13 8 2; 30/2; 61 2000 1.5201
14 8 2; 30/2; 61 2008 2.1181
15 8 2; 65/2; 61 2000 1.7263
16 8 2; 65/2; 61 2020 1.3461
17 8 2; 65/2; 61 2000 1.5777
18 8 2; 65/2; 61 2100 1.6589
19 8 2; 65/2; 61 2008 1.4337
20 8 2; 65/2; 61 2000 1.7734
CpCA.ACK.
21 8 2: 65/2; 61 2004 1.6363
22 8 2; 65/2;61 2008 1.9020
23 8 2; 65/2; 61 2000 1.5418
24 8 2; 65/2; 61 2100 1.4712
25 8 2; 65/2; 61 2000 1.8083
26 8 2; 65/2; 61 2040 1.5384
27 8 2; 65/2; 61 2000 1.2895
28 8 2; 65/2; 61 2000 1.6270
29 8 2; 65/2; 61 2000 1.5907
30 8 2; 65/2; 61 2000 1.2744
CpeII.JIeK.
Man
1 8  [2;65/2; 61 2000 0.6542
8 [2:65/2;61 2080 0.7947
8  12:65/2;61 2000 0.9151
4 8 [2;65/2;61 2040 1.3132
5 8  P2:65/2;61 2060 1.1560
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fipononxeive ratn,9

i 3 4 | 5
6 8 2; 685/2; 61 2100 [.I5I3
7 & s 65/2; 61 2080 0.9930
B 8 23 65/2; 61 2040 0.7870
9 8 2; 65/2; 61 2080 0.,6273
10 8 23 65/2; 61 2008 0.5780
cpen. leK.

11 8 2; 65/2; 61 2070 0.6%44
12 8 23 65/23; 61 2040 0.6275
13 8 23 65/2; 61 2050 0,5957
14 8 2; 65/2; 61 2000 0.3323
IS 8 23 65/2; 61 2000 0.3871
I6 B 23 65/2; 61 2080 00,3750
7 8 23 65/2; 61 2000 0.3234
18 8 2; 65/2; 61 2IC0 0,4970
19 8 2; 65/2; 61 2008 0.3891
20 8 2; 65/2; 61 2007 0,3743
Cpen. ieK.
2l 8 2; 65/2; 61 2000 0.5255
22 8  2;65/2; 6] 2040 0.4816
23 8 R; 65/2; 61 2020 0.5614
24 8 2: 65/2; 61 2040 0,5562
25 8 2; 65/2; 61 2020 0.4776
26 8 23 65/2; 61 2008 0.6333
27 8 23 65/2; 61 2020 0,7841
28 8 2; 65/2; 61 2008 C.7960
29 8  2;65/2; 61 2040 0.6137
30 8 23 65/2; 61 2000 0.6958
31 8 23 65/2; 61 2005 0,6080
cpen. fiex.
MDHDb
1-6 8 23 65/2; 61 10008 0.4894
6-10 8 2; 65/2; 61 10040 0.4790
cpen. nex.
II-16 8 2; 65/2; 61 10048 0.5719
16-20 8 2; 65/2; 6l 10060 0.4475
cpen. iex.
21-256 8 2; 65/2; 61 10100 0.2928
26-30 8 2; 65/2; 61 10000 0,3158
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llponomwexue Ta6n,s

1] 2 | 3 4 5
Cpen. Lex.
Wb
1-10 8 R; 65/2; 61 20080 0.9899
11-20 8 2; 65/2; 61 20800 0.8772
21-31 8 2; 65/2; 61 20200 1,201I5
asrycr
I-10 8 23 65/2; 61 20080 0.9997
11-20 8 2; 65/2; 61 20010 1.0854
21-31 8 2; 65/2; 61 22080 0.7082
cenradps
1-I0 B 2: 65/2; 61 20000 0.5432
11-20 8 2; 65/2; 61 19080 0.4304
21 8 2; 65/2; 61 2000 0.1358
22 8 2: 65/2; 61 2080 0.2048
25 8 2: 65/2; 61 2008 0.2432
24 8  2;65/2; ol 1980 0.3119
25 8 23 65/2; 61 2010 1.1642
26 8 23 65/2; 61 2000 1,6558
27 8 2; 65/2; 61 1906 0.7360
28 8 2; 65/2; 61 2000 0.6009
29 8 2; 65/2; 61 2000 0,4487
30 8 2; 65/2; 61 2000 0, 3088
cpen. iex.
OX™HODh
1.5 8 23 65/2; 61 10000 0.6361
6-10 8 2: 65/2; 61 9008 0.7718
cpen. iex.
II-I5 8 2; 65/2; 61 10006 0.6514
16-20 8 23 65/2; 61 10010 0.8360
cpen.IeK.
21-26 8 23 65/2; 61 10080 0.5140
26-31 8 2; 65/2; 61 10090 0.5808
cpen. AeK.

Crox Hasocop sa nepwon I-ll, XI, X cocramiser OT roaoBoro
aroxa 3.8%.
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Cpeasnn MyTHOCTHL DEXH W MYTHOCTS

KOHTPONBHEX QAMHAYHEX NPOS BOAM

p. Vwa-c.Yere-Hiua

Tatmua 10

1983 r, Hoopduumenr .
il é Yacu Mecro B3ATHR npob MyTHoeTs r/uak
& & np# WsMepe- | xomrpoms @ | & 3
@ gx . 1 | HHM¥ pacxona| enuHMuHm N ah™ "
R a g & Zo| BIBEWEHHAX g o |56, | o
S g = 5 & 8| HaHOCOB 2RE |
28| % o = Ro5 |
3| 2283 |38 | =5 B §= 2 |
(211 |EE AL HE
B
= S &g é g §, @ §. o 2 g"’ +i
I I504 I2-16 14 237/13;61 2;65/2;61 210 230 860
2 I8 04 I5-I19 17 2:;7/14:61 23;65/2;61 520 510 790
3 3004 I3-15 14 2;8/I4;61 2;65/2;61 650 620 740
4 0300 I2-16 I4 2;7/14;61 23;65/2;61 420 380 460
5 IS 05 I2-16 14 2:6/11;61 2;65/2;61 180 I80 310
6 3105 IR-I6 14 23;7/14:61 2:65/2:61 180 170 300
7 0506 I3-16 14 6 2:;6/12:61 2365/2;61 55 61 32
8" 2608 I4-I7 I6 2:5/5:61 2;65/1;61 80 70 32
9 08I0 I4-I7 16 2:3/6:61 23;65/2:61 70 86 86
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