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MNOACHUTEJIbHAS 3AIINCKA
MeToaudeckne yKka3aHus U KOHTPOJbHBIC 3aJaHus 10 pa3zaeny 2 «BeimonHenne u 0opadboTka

PE3yNIbTaTOB THUAPOMETPUUECKUX HAOIIOJEHUN U paboT MpelHa3HauYeHbl Ui peanu3alii rocyqapCTBEHHbIX
TpeOOBaHUN K MUHHUMYMY COJICP’KaHUS U YPOBHIO IMOATOTOBKH BBIITYCKHUKOB 10 CICIIMATBLHOCTSM CPETHETO
npodeccuoHanbHOro oopazosanus: 05.02.02 I'mapomorus.

B pe3ynbrare ocBOeHUS TUCIUTIINHBI 00YJaIOIUICS JTOTKEH:

HMETb

yMeTh:

3HATb:

NPAKTHYECKUI ONBIT:
BBITTOJIHEHUS THAPOJIOTMYECKUX, OKEaHOTPa(hUIECKUX, TOITOTE0/IE3NIECKUX, KapTOrpapruecKux
METEOPOJIOTHYECKUX U THIPOXUMHUYECKUX padoT U HAOJIIOIEHUH, CHETOMEPHBIX ChbEMOK B
COOTBETCTBHH C HOPMATUBHO-TEXHUYECKOH TOKyMEHTanuei, 00paboTKu U MPOBEPKU
IIOJIyYEHHBIX PE3yJIbTaTOB;
00pabOTKU THAPOIOTHYECKOI HH(OpMAIIH

C UCIOJIb30BaHUEM O0ILEro U MPpOo(pheCCHOHAIBHOIO IPOrPAMMHOI0 00€CIeUeHHsI U TIOTY4YEHUS

OTYETHBIX MaTEePHUAJIOB;

BBINOJIHEHUS TUIPOJIOIMYECKHX PACY€TOB OCHOBHBIX XapaKTEPUCTHK PEKUMa BOJIHBIX
00BEKTOB, OIICHKH U 0000IIEHUS ITOyYeHHBIX MAaTEPHAJIOB;
MHCIIEKTUPOBAHUS TUAPOJIOrMUECKUX IIOCTOB U COCTABICHHS OTUETHOHN IOKYMEHTALUY;

BBITIOJIHATH TUAPOJIOTHYECKUE, OKEAHOTpaPHUECKUe, TOMOTe0Ie3NIeCKre, KapTorpaduieckue,
METEOpPOJIOTHYECKHE, THAPOXUMUYECKIE Pa0OThl U HAOII0AEHUS;

CHErOMEpHBIE ChEMKHU, IIPELyCMOTPEHHBIE IPOrpaMMaMU TUAPOJIOTUYECKUX, 03€PHBIX,
BO/IHOOAJIaHCOBBIX, MOPCKHMX M YCTBEBBIX CTAHIMH U MOCTOB, a TAKXKe HAyYHO-
MCCIIEIOBATEIBCKUX U OKCIIEAUIIMOHHBIX CY/I0B THAPOMETEOPOIOTHUECKIX 00CEPBATOPHIA,
HAy4YHO-HMCCIIEI0BATENbCKUX U IPOEKTHBIX YUPEXKACHUH, OT/IEJI0B PECITyOJIMKAHCKUX U
TEPPUTOPUAIBHBIX YIPABIEHUH, LIECHTPOB 110 THPOMETEOPOIIOTUH;

o0pabaTbIBaTh U MPOBEPATH MAaTEPUANIbl U3MEPEHUN U HAOJIIOJCHUH, TOATOTABINBATE UX

K aBTOMaTU3UPOBAHHOI 00paboTKe;

9KCIUTYaTUPOBATh MPHUOOPHI, YCTAHOBKU U 000PYAOBaHHE, IPUMEHSIEMbIE ITPU BHINOJIHEHUH
TUIPOJIOTUYECKUX pabOT U HAaOJIIOIEHUI;

BBINOJIHATE 00pabOTKy ONEpPaTUBHOM U PeXUMHOM MMIpOIornyeckoi HH(opMaIuu

C MCIIOJIb30BaHUEM 00111ero U NpoeCCHOHATBHOIO MPOrPaMMHOI0 00ECIeUeHus U MOIyvaTh
OTYETHBINH MaTepHal;

9KCILTyaTUPOBATh TEXHUYECKUE CPEACTBA U YCTPOICTBA, TPUMEHSIEMbIE /111 THIPOIOTrHYECKUX
paboT 1 HaOMIOICHU;

aHAJIM3UPOBATH TUAPOIIOTMUECKYIO HH(POPMAIUIO, OCYLIECTBISTh HHPOPMAIIMOHHYIO padoTy,
BKJIFOYast 0OecrieyeHre OpraHn3aluil 1 HaceJIeHUs THIPOJIOTHYECKUMU TaHHBIMH, a TaKXkKe
MpenyNpexACHUIMU 00 OMACHBIX U CTUXUUHBIX THJIPOJIOTHYECKUX SBJICHUSIX U HHPOpMauei
00 ypOBHE 3arpsi3HeHHUs] BOJIHBIX OOBEKTOB;

10JIb30BaThcs (POHAOBBIMH MaTepHallaMu U TeKyIIel nHPpopMaliei 0 COCTOSSHUN BOAHBIX
00BEKTOB, MOATOTABIMBATE MaTEpPHUAJIbl THAPOJIOTHUECKUX HAOMIOJeHUHI 171 pa3paboTKu
METOJIUK ITPOTHO3UPOBAHUS;

MIPOBEPATH U OLICHUBATH KAYECTBO PabOTHI HAOIIOAATEINs, BBIABISATH U3MEHEHUS B YCIOBHX
paboThI MOCTA, OLIEHUBATH COCTOSTHUE MOCTOBBIX YCTPOICTB, MPUOOPOB U 000pYyI0BaHUS,
COCTaBJIATh OTYETHYIO JOKYMEHTALUIO 110 PE3yabTaTaM MHCIIEKTUPOBAHUS;

MIPUHIIAIT OPTaHU3AIIH U TJIAHUPOBAHUS MPOU3BOJICTBEHHBIX PabOT, COCTAB U MOPSATOK
MPOBEACHUS OT/IETBHBIX BHIOB THAPOIOTHYECKUX paOOT ¥ HAOIIOICHUI;

(U3MUYECKYIO CYITHOCTh U B3aUMOCBSI3b MPOLIECCOB U SBJICHUHN, MPOUCXOAAIINX B ruapocdepe,
atMocdepe u mutocdepe;

PYKOBOJSIINE TOKYMEHTBI, HACTABJICHUS], METOJJUYECKUE YKA3aHUs U JPYre HOPMATUBHbIE
JOKYMEHTBI, PETIIAMEHTUPYIOINE pa0OThI M HAOIIOICHNUS, BHIMOTHIEMbIE



B COOTBETCTBHH C JIOJDKHOCTHBIMH OOSI3aHHOCTSIMH;

METOBI ¥ MOPSAAOK MPOBEICHUS THAPOJIOTHUECKUX, OKEaHOTpapUUECKHX, TOTIOT€01e3UYECKHIX,
KapTorpauuecKux, METEOPOIOTNIECKUX, THAPOXUMHUYECKUX paboT U HAOIII0JeHNH, CHETOMEPHBIX
ChEMOK;

METO/IBI ¥ TTOPSI0K 00pabOTKH, POBEPKH U aHAIN3a IAaHHBIX HAOIIOACHUI U HCCIICIOBAHUIA;

MOPSAOK NOJATOTOBKY THAPOJIOTHYECKON HH(pOpMAIMK K aBTOMAaTU3UPOBAaHHOM 00paboTke;
MOPSIIOK BEACHUS FOCYAapCTBEHHOTO BOHOTO PEECTpa;

Ha3HAYEHHUE U COCTaB CUCTEM aBTOMATHU3WPOBAHHON 00pabOTKM NaHHBIX, OQUIIHAIBHO MTPUHSATHIX
JUISL NICTIOJTb30BaHMUS
B THJPOJIOTUH;

TEXHOJIOTYECKHUE ITAIbl 00pabOTKM JaHHBIX THAPOIOTUYECKUX HAOIIOCHUH, HA3HAYEHUE U
cocTaB O(UCHOTO MaKeTa MPOrpaMM;

YCTPOMCTBO, MPUHIIUI JCHCTBHS, IIPaBHUJIa YCTAHOBKH, IKCILIyaTalllH, IIOBEPKU IPHOOPOB,
000py/IOBaHUS U YCTAaHOBOK;

ycaoBus OPMHUPOBAHUS PEYHOTO CTOKA M €r0 B3aUMOCBSI3b C (PU3UKO-TeOrpaduIecKUMU
bakxTopamu;

3aKOHOMEPHOCTH Pa3BUTHUS TUAPOMETEOPOIIOTHYECKHIX TPOLIECCOB U SIBIICHUH;

CPOKH H MOPSI0K UHCTIEKTUPOBAHUS THIPOJIOTHYECKHX TTOCTOB;

CPOKH, COCTaB M OPSIIOK HAOIIOICHUI Ha TIOCTY;

ycnoBust pabOTHI TOCTa M OCOOCHHOCTH THAPOJIIOTHIECKOTO PEKUMA BOJHOTO O0BEKTA;

MOPSIIOK COCTABIICHUSI OTYETHOM JOKYMEHTAIIH

O0mume MeToiMuecKne yKa3aHUs
JU1st TEXHUKOB-THJIPOJIOTOB pa3zzien «BpinonHenue u o00paboTka pe3ysibTaTOB I'MIPOIOTHYECKUX
pabot u HabmoaeHuit (I'mapomerpus)» npodeccnoHabHOTO MOy st «OpraHu3alys | MPOBeICHUE
T'HJIPOMETEOPOJIOTHUECKUX padOT U HAOIOICHHUH HA CeTH CTAaHLIMHA U IIOCTOB» SIBJISICTCS OJTHUM U3
OCHOBHBIX. CTYJIE€HTBI JIOJKHBI OBIIQETh MPOPECCHOHATHHBIMA KOMIETEHIMSIMHA TAKUMH KaK:
1. TInanupoBaHHE MPOM3BOJCTBEHHBIX PabOT M PYKOBOJCTBO HEOOJBIIUM TPYJOBBIM
KOJUIEKTUBOM HCIIOJTHUTENIEH.
2. BrobimonHeHue TUAPONIOTMYECKUX padOT M HaOMIOJIEHHH, IepBUYHAs 00paboTKa U MpOBEpKa
MIOJIEBBIX MaTepUajoB HAOIIOJEHUNH U U3MEpPEHUH.
OO6paboTka THIPOIOTHYECKOi HH(OPMAIMH C HCIIOIb30BAaHUEM KOMITbIOTEPHBIX TEXHOJIOTHH.
4. Dkcmyaranusi TEXHUYECKUX CPEJCTB M YCTPOMCTB, MPUMEHSIEMBIX ISl THIPOIOTHUECKUX
paboT 1 HAOMIOACHU.
5. ITlogroroBka wu mepenaya ruApPOIOTHYECKON HHDOPMALIMK TOTPEOUTEISM.
6. IIpoBeaeHne MHCIEKIUH FMIPOIOIMYECKHX TTOCTOB

w

Kpome pexomenayemoii TuTepaTypbl, HEOOXOIUMO UCIIOIB30BaTh BCE HOBOE, UTO MOSBISETCS B
TUIPOMETPUHU U HAXOAUT NPUMEHEHUE HA CETH THAPOJIOTHYECKUX CTaHIMI U ocToB Pocrunpomera.

N3ydeHne HeKOTOPBIX IPOTPaMMHBIX TeM (YCTPOHCTBO pa3UYHBIX MPUOOPOB, U3MEPEHUE PACXOOB
BOJIbI 1 HAHOCOB, aBTOMAaTU3UPOBaHHAs 00pab0TKa TUAPOIOTHYECKO HH(POpMAIINH, TA00PaTOPHO-
MpaKTUYECKHe paboThl) IO yUeOHUKAM 3aTPYAHUTEIBHO, TOITOMY IPOPAOOTKY ITUX BOIIPOCOB HE-
00X0IMMO COTTPOBOXKIATh MPAKTUIECKUM O3HAKOMJICHHEM Ha TUAPOJIOoTHYecKoi ctaHmu u B YIMC .

Martepuan Kypca pas/ielieH Ha JBE YacTH: B epBYIo - "[‘maponorndyeckue HaOMIOACHHS HA

pekax" - BKIIIOUEHO JIBa YUEOHBIX 3a/1aHus. B Kax a0 TeMe 3a1aHus COJEPKUTCS TporpaMma, yaeOHast
nmutepatypa (uudpa, 3aKI0UeHHAs B KBaAPATHBIE CKOOKH, O3HAYAET MOPSIKOBBII HOMEp U3 CIIHCKA
JTUTEpaTyphl, MPUBEIECHHOTO TTocie "OOMMX METOANYECKUX YKa3aHUN'"), METOANYECKHE YKA3aHHUS,
BOIPOCHI JUII CAMOKOHTPOJISI U KOHTpoIbHas padoTa u3 10 BapuanToB. Homep cBoero Bapuanta
CTYJIEHT OTpeesieT Mo mocaeaHel mudpe mudpa ero JTUIHOTO JIe7ia - OHU COOTBETCTBYIOT APYT IPYTY.
Ecnu nHomep mmdpa okaHUIMBAETCS HA HOJb, TO CTY/ACHT BBIMOJTHSET JECATHIA BapHAHT KOHTPOJIBHON
paloThI.



[Ipu u3yyeHun NporpaMMHOI0 MaTepraia U BbIIOJHEHUH KOHTPOJIBHBIX pabOT peKOMEHIyeM
MPUACP>KUBATHCS CIIEYIOLIErO MOPSIIKA:

1. W3yuuth MaTepuan no yKa3aHHOM JTUTepaType, KpaTko 3aKOHCIIEKTUPOBATH OCHOBHbBIE
BOIIPOCHI, OTIpe/ieIeHNs, POPMYIIbI, 3apHCOBATH CXEMbI U PHCYHKH.

2. OTBETUTH YCTHO Ha BOIMPOCHI JIJIsi CAMOKOHTPOJIs. [Ipy BO3HUKIINX TPYAHOCTSIX CIEAYEeT
o0pamiarbcs 3a KOHCYJIbTAlMEH K MPENoAaBaTeN0 TEXHUKyMa

3. OTBeThI Ha BOMPOCH KOHTPOJIbHOI paboThI cieayeT ohOpMIISATh B IEYaTHOM BHJIE Ha JIUCTaX

¢dopmara A4 , cTpaHUIBI JOJDKHBI OBITH IPOHYMEPOBaHbl. Ha BOMPOCH! KOHTPOJIEHON
paboThl HEOOXOMMO OTBEYAThH KPATKO, HO MOJTHO, BHIIIOJHATH €€ rpaMOTHO. Perienue 3a1ay,
BBINOJIHEHUE YIIPAXKHEHUH U PacyeTOB CIEAyeT MOACHATH. i rpaguueckux padot
UCIIOJIb3YETCsl MUJUTUMETPOBast Oymara, JUisi HAAIMKUCEH -CTaHIapPTHBIA YePTeKHBIN MPHPT.
Heo6xoaumo cobmronats 'OCTsI, npunsThIe (hopMaThl 1 MaciuTadbl. JlomycKaeTcst Y4epTexu
1 rpad UKy BBITTOHATE KapaHaamoM, kpome Touek (Q,H), (F,H), (Vep, H), ( Scp, S en) u
IUTaHA YYaCTKa PEKH.

B nacrosmux MeTonuueckux ykazaHHusIX MPeyCMOTPEHO U3YUCHHE CIICYIONIUX TEM pa3jiesia
npodeccuoHaNTbHOTO MOAYJIS:

TEMATUYECKU IJIAH
Tema 1. IIpoBenenue HaO/I0AeHUI HA THAPOJTOTHYECKOM MOCTY
Tema 2. IlpoBeneHue npoMepHbIX padoT
Tema 3. U3mepenne ckopocTeil TeueHHs
Tema 4. U3mepenne pacxoaoB BOIbI
Tema 5. Ha0ronenunst 1 padoTsl 10 H3YYEHHIO HAHOCOB
Tema 6. 'mapomMerpuyeckue padboTbl B 3MMHHI NEPUOJ

3aganmue |
Bsenenue

Tema 1. IlpoBenenue HaO/I0eHUI HA THAPOJIOTHYECKOM MOCTY

1.1. VYpoBHEMEpHbIE YCTPONUCTBA TUAPOIOTHYECKUX TTOCTOB

1.2 . OpraHuzanus HaOIIOACHUN Ha MOCTY

1.3. IIpousBoacTBO HAOIIOACHMIA 32 YPOBHEM BOJIbI, TEMIIEPATYPOI BOJBI M BO3/IyXa, TONIIUHOM
JIbJIA ¥ JIEIOBBIMU SIBICHUSIMH

1.4. OOGpaboTka MaTepuanoB HaOIIOICHU

Tema 2. IIpoBeaenne npomepHbIX pador

2.1. IlpuGopsl 11t USMEPEHUS TITyOUHBI

2.2 . Cnoco0bl BBIIOJHEHUS IPOMEPHBIX padoT
2.3. O0paboTka MaTepraIoB MPOMEPHBIX pabOT

Tema 3. U3mMepeHne ckopocTeii TeueHUs1

3.1. OOumwme cBenenus. [Ipubopsl 11 n3MepeHus: CKOPOCTH U HAIIPABIICHUS TEUEHUS
3.2 . I'panynpoBanHue ruipOMETPUUYECKUX BEPTYIIEK

3.3. H3mepeHue CKOpOCTH TedeHMsI U 00pabOTKa pe3yabTaTOB U3MEPEHUS

Saganue |1



Tema 4. U3mepenne pacxoaoB BOIbI

4.1. OOume cBeCHUS O METOAAaX U3MEPEHHS PACX0J0B BOIbl. PazouBka u 000py0Banue
TUAPOMETPUYECKOTO CTBOPA

4.2 . H3mepeHue pacxoA0B BOIbI MOILIABKAMU

I N )
o U1 b W

. HM3mepenue pacxoaoB BOAbI BEPTYIIKOM

. M3mepenue pacxoaa BoJibl IPU UCTEUECHUHU YEPE3 OTBEPCTHUS
. H3mepenue pacxoja BoJbI Ha MaJIbIX PEKax U KaHajax

. Yuer cToka BOJAbI HAa THAPOTEXHUUYECKUX COOPYKEHUSAX

Tema 5. Ha0ronennst 1 padoTbl M0 M3YYECHHIO HAHOCOB
5.1. HaOnroneHus 3a B3BELIEHHBIMU HAHOCAMU

5.2 . H3ydeHHEe BJIEKOMBIX U JJOHHBIX HAHOCOB

5.3. 0O06paboTka Mmpod HAHOCOB Ha TOCTY

5.4  OO6pabotka mpod HAaHOCOB B JabopaTOpUu

Tema 6. ['unpomerpuueckue paboThl B 3MMHUN IEPUOA
6.1 CneumanbHble HAOMIOJEHUS 32 JIEJOBBIMU SBJICHUAMU
6.2  IIpou3BOACTBO JIEAOMEPHBIX ChEMOK

bitaHKy 1151 BBITOJTHEHUS YIIPAKHEHUI

Howmep bnank ®dopma

3a/laHus

I KHmkka aJ1s 3anucu THAPOJIOTHYeCKUX HaO o eHni( 13K3) KI'-1M(n)
KHnxka u1s 3anmucu mpomMepoB riryouH u jensiHoro mokposa (1 |[KI'-2
9K3.)

I Kumxkka a1 3anucu usmepenus pacxojia Bozsl (I ax3) KI'-3M(n)
Kuimkka a1 3anucu u3MepeHus pacxo/ia BoAbl morutaBkamu( 1 KT'-7M(n)
9K3.)

Il KHmxka 1 3anmcu u3MepeHus pacxoja B3BeleHHbIX HaHocoB  |KI'-6M(H)
(1 9K3.)

KHnkka u1s 3armicu mpomMepoB rryOuH u jensiHoro mokposa (1 |[KI'-2
9K3.)
Cnucoxk nurepaTypsl
1. HacraBnenue ruipoMeTeoposornuecKuM CTaHIUAM U roctam, Bbin.2 4.1l -JL. :
I'mnpomereonsnar, 1975.
2. HacraBnenue ruipoMeTeopoornuecKuM CTaHIUAM U [TOCTaM, BbIM.6, 4.1, -JL.:
I'mppomereonznart, 1978,
3. HacraBnenue ruipoMeTeoposornuecKuM CTaHIMAM U IocTaM, BbIn.6, u.Il. -JL.:
I'mnpomereousnar, 1972.
4, HacraBnenne ruipoMeTeopoiornyecKuM CTaHIUAM U IocTaM,BbII. 7, 4.1, -J1.:
I'mnpomereousnar, 1973.
5. B.B.Opnogsa. I'mapomerpus. - JI.: 'mapomereonsaat, 1974.
6. N.®. Kapaces, U.I".IllymxoB. ['unpomerpus. - JI.: 'mapomereonsaar, 1985.
7. Meroanueckue ykazanus ['TH.
8. Tpyner ITH.
9. MeTtoaudeckue yka3aHus 110 BEAEHUIO ['ocy1apcTBEHHOr0 BOAHOIO KajacTpa, pasa. |,

BBIN.O, u.l. - O0HUHCK, 2002.




3AJAHHME I

Beenenue

[IpenMer u 3agauu TUAPOMETPUH B (DOPMHUPOBAHHH CIICIIUANTHCTA THIPoJiora. OOBEKTHI
M3y4yeHus. 3HaUeHHE THIPOMETPUH ISl SKOHOMUKH CTPAHBI.

3aauu TUAPOIOTHUECKOTO 00ECTICUCHUSI OPOCUTEIHHBIX MEITUOPAIUI, OCYIIUTEIBHBIX CUCTEM,
TUAPOIHEPTETUKH, BOJIHOIO TPAHCIIOPTA, JIECOCILIABA.

Kpatkue uctopudeckue CBEJCHUS O Pa3BUTHHU TUAPOTPAPUICCKIX U THIPOMETPUUIECKUX PAOOT.
OcHOBHbIE NPUHIUITBI OPraHU3aUHU THAPOMETEOPOIOTHYECKUX paboT U HabmoieHuil. OpraHnuzanus
TUAPOMETEOPOJIOTHUECKUX CTAHIMI U MTOCTOB Ha Tepputopun Poccuiickoit denepanum.

Jluteparypa: [1, ¢.6-11]; [2, c. 5-33], [5, c. 4-12; [6, c.5-13] .

MeToanuyeckune ykazaHust

I'uapomerpust pencTaBisieT co00M pas3aern TUAPOIOrUY CYIIN, B KOTOPOM PaccMaTpUBAIOTCS
METO/bl U3MEPEHUN U HAOIIOIEHHUH, BEAYILUXCA C LIEIb0 U3Yy4EeHUs THAPOJIOTNYECKOT0 peXXKHUMa BOI.

OCHOBHBIMU 337JauaMy THJIPOMETPUH SIBJIAIOTCS: pa3paboTKa METOJ0B U IPUOOPOB 1Is
KOJIMYECTBEHHOI'O OIIPENIEJICHUS YJIEMEHTOB BOJHOTO PEeXUMa U CUCTEMATUYECKOE MHOTIOJIETHEE
M3Y4YEHHUE SBJICHUH U MIPOLIECCOB, XapaKTEPU3YIOLIUX THAPOIOTUYECKUI PEXUM, HAlIpUMeEp, KoseOaHui
YPOBHS, pacX0J0B, TEMIIEPATYPBI BOJBI U T.1I.

N3yuuB nanHyo TeMy, HEOOXOAMMO 3HATh UCTOPUIO PAa3BUTHSI, OCHOBHbBIE IIPUHIUIIBI
OpraHu3alK IMJIPOMETEOPOIOTHIECKOM CeTH U ee KlIaCCU(PUKALIHIO.

C 60mp1I0H POJIBI0 BOJHOTO (haKTOpa B SKOHOMHUYECKOM U COITMAIEHOM Pa3BUTHHU, BELyTCS
3HAYMUTENbHbIE UCCIIEAOBAHUS B 00JaCTH THAPOJIOruH cylii. OHM HalpaBJIeHbl Ha PeLIeHne 3a/1a4 110
palMOHAIBHOMY MCIIOJIB30BAaHUIO U OXPAHE BOJHBIX PECYPCOB.

Bce oTpaciy 5KOHOMHMKH, KOTOPBIE MOJIb3YIOTCSI BOAOH, TpeOYyIOT IOBCEAHEBHOM U
KayeCTBEHHOW MH(POPMALIMU O BOJTHOM PEXHME. Y CIICIIHOE PEIICHUE ATOH 3a/1a4i 3aBUCUT OT IIPABHJIIb-
HOW OpraHu3aly HaOMIOACHUN Ha CETH TMIPOJIOTHYECKUX CTAHIMNA U IOCTOB, OT METOJUKHU
TUIPOMETPUYECKUX HAOIIOCHHM, TOUHOCTH U3MEPEHUI.

Bonpocsl 111 cCaMOKOHTPOJIsSA
IIpeamer u 3agauu rTUAPOMETPUHN.
Kakoe 3HaueHne nMeeT THAPOMETPHS ISt SKOHOMHUKHU CTPAHbI?
KakoBbl OCHOBHBIE IPUHIIMITBI OPTaHU3ALUU THAPOMETPUIECKUX paboT?
Opranu3zanys ruIpOMeTeopOIOTHYECKUX CTAaHIIUI U IOCTOB Ha TeppuTopuu PO.
Knaccugukanus ruApoJorHuecKux CTaHIUK 1 OCTOB.

orwdPE



Tema 1. IIpoBeaeHue HAOMOAEHNH HA THAPOJIOTHYECKOM MOCTY

IIporpamma
Opranu3anusi padoT 1Mo BHIOOPY y4yacTKa nmocra. TpeOdoBaHus, IPEIbABISIEMbIC K YIaCTKY
THJIPOJIOTUYECKOr0 TOCTa U MecTy Habmoaennid. CoctaB paboT Ha MOATOTOBUTEIHHOM 3Tane. CocTa
MOJIEBBIX paboT 1Mo BeIOOPY y4acTka nocta. OmnpenesaeHue TUIa THIPOIOTHYECKOTo MOoCTa.
YpoBHeMepHBbIe YCTPOICTBA IHAPOJIOTHYECKHUX MOCTOB. THUIIBI yPOBHEMEPHBIX YCTPONUCTB
TUIPOJIOTUYECKUX MTOCTOB; MPUOOPHI U MPUCTIOCOOTICHHUS 111 K3MEPEHHUS YPOBHS BOJIbI; YCTPOICTBOM
MIPUHLIMII JEHCTBUS aBTOMAaTHUYECKUX TMIPOJIOTUYECKUX IIOCTOB; YCTPOMCTBO U MPaBUjia YCTAHOBKH
CaMOIIHCLEB YPOBHS BOJIbI
OO0opynoBaHue U OTKPbITHE THAPOJIOTHYECKOr0 IOCTa
MOPSAJIOK YCTAHOBKU M HUBEJIMPOBAHUS YPOBHEMEPHBIX YCTPOMCTB; CUCTEMY OTMETOK U OTCUETOB Ha
MOCTY; JOKYMEHTHI Ha ohopMiIeHre OTKPBITH rocta. [lepeHoc mocra.
IIpoBenenne HaOIIOAEHUI HA THAPOJOTHIECKOM MOCTY
HaGrotenust 3a ypoBHEM BOJIBI: MECTO, CPOKH, BUJIBI HAOI0ieHUH. OnpeiesieHue onTUMaIbHON
4acTOTHI HAOIIO/IEHUH 32 YPOBHEM BOJIbI HA pekax. TOYHOCTh U3MEPEHMUIA, 3alUCh PE3YyIbTATOB
HabOmoaeHnit B KHIKKY KI'-1M.
IIpoBenenne HA0MOAEHUI HA THAPOJOTHYECCKOM MOCTY
Habnronenus 3a TeMriepaTypoii BOJIbI: MECTO, CPOKH, BUABI. TOYHOCTh U3MEPEHUS, 3aIHCh
pe3ynbraToB u3mMepenus B KHIKKY KI'-1M. TIpuGops! a1 n3mMepeHus: TemmnepaTypbl BOJBIL.
IIpoBeaenne Ha0J/I01eHNI HA THAPOJIOTHYECKOM IOCTY
Habmoienus 3a Temnepatypoil Bo3ayxa u 0cajkaMu Ha TUAPOJIOTHYECKOM MOCTY: MECTO, CPOKH;
puoopEI 1 000pynoBanue. BusyanpHble HaOM0MeHNS. HaOmroaeHus 32 TONIMHON JIb/Ia U JISTOBBIMHU
SBJIGHUSIMU Ha y4acTke nocta. CoctaB HabmoeHU, MecTo, cpoku; [Ipubops! s Habmo1eHui 32
TOJILIUHOM JIb/Ia U CJIOEM LIYTH, BBICOTOM CHETra Ha Jiby. TouHOCTh U3MepeHuil. 3anuch pe3yibTaToB
U3MEpEeHUs B KHUKKY
KI'-1M.
Hao0.ronennst 3a yKJIOHOM BOJHOM MOBEPXHOCTH
Crnioco6s1 n3mepenus ykiioHoB. O0paboTKa, aHaIN3 JaHHBIX HAOIIOACHUH 32 TPOIOJIBHBIM YKIIOHOM
BOJHOMN ITOBEPXHOCTH.
Ha0aronenns 3a yKJI10HOM BOJAHOM MOBEPXHOCTH
CrniocoOb1 n3Mepenus ykioHoB. O6paboTKa, aHaIN3 JaHHBIX HAOII0IEHUH 32 MPOAOIBHBIM YKIOHOM
BOJIHOM MOBEPXHOCTH.

Opranunsanus Ha0JII0ICHUH HA NOCTY
Meroanyeckue yKa3aHus

[TporpaMMHBIe BOIIPOCHI XOPOIIO U3JI0KEHBI B peKOMEHA0BaHHOM nuTepatype. Heobxoaumo
oOpaTuTh BHUMaHHME Ha BBIOOpP ydyacTKa pPEKU [UIsl OpraHM3alMi THUIPOJIOTMYECKOro IOCTa, Ha
YCTaHOBKY ypOBHEMepa omnpenenaeHHoro tuma. [Ipu BeIOOpe ydacTka peKku clieayeT THIaTelbHO O3Ha-
KOMHTBCSI C HHUM, 4YTOOBI B JajbHEWIIeM Hu30eXaTh €ro IMepeHoca, 4To KpalHe HEXeIaTeNbHO.
VYyamuiics 10MKEH yMETh IMpaBUJIBHO Ha3HA4aThb OTMETKY HYJISI MOCTa, MPOU3BOAUTH HUBEIUPOBKY
YpPOBHEMEPOB pa3HBIX THUIIOB, XOPOUIO M3YyYUTh U 3HATh WHCTPYKUUIO JJs HaOmromarens
THIPOJIOTUYECKOTO MOCTa, yMETh 0OPMUTH Ha paboTy HAOII0IaTENs, TPOUHCTPYKTUPOBATH €TO.

ypOBeHB BOJKI ABJIACTCA BaXXHBIM 3JIEMCHTOM THAPOJOTHYCCKOro peKruMa BOAHBIX 00BLEKTOB.
OT BBICOTBHI ypOBHSI 3aBUCAT W JAPYTU€ DIEMEHTHI: TNIyOWHAa W IMIMPUHA PEKH, TUIOMIAAXd BOJHOTO
CCUCHUA, YKIIOHBI, CKOPOCTb TCUCHUSA, paCXOJabl BOJBI U IIP.

[ToMrMO HEMOCPENCTBEHHOTO WCIOJIb30BAaHUS, CBEAEHUS 00 YpPOBHE HEOOXOAMMBI st

BBIYMCIICHHS] CTOKAa BOJbBL. MeXay KOJIMYECTBOM MPOTEKAIolEed BOABI M YPOBHEM CYIIECTBYET
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OIHO3HAYHAas 3aBUCUMOCTb, KOTOpas JaeT BO3MOXHOCTb II0 JAHHBIM €XKCIHEBHBIX YPOBHEU
OIIPEAEIIUTh CTOK BOJbI 32 KaX/IbIi I€Hb.

HaOnronenuss 3a ypoBHEM BOABI M JPYTUMH 3JEMEHTaMHM T'MIPOJIOTMYECKOIO pexHUMa
MPOBOJIATCSL HA THIPOJIOTUYECKOM IIOCTY, KOTOPBIH OOOpYIyeTcsi YpOBHEMEPHBIMH YCTPOMCTBAMHU
(BOZOMEpPHBIM IIOCTOM), TO3BOJIIOLIMM CUCTEMAaTHUECKU U3MEPATh BHICOTY YPOBHS BOJIBI.

Jis 4eTkoro mpeacTaBiIeHus 00 YPOBHEMEPHBIX YCTPOHCTBAX YYaIIHECs JOJDKHBI MOOBIBATH
Ha TMJPOJIOTHYECKOM IOCTY, IPOBECTH CAMOCTOSATEILHO HAOII0AEHUS, O3HAKOMUTBCS C IPUOOpaMu U
MPUCTIOCOOTICHUSAMU JIJIs1 U3MEPEHHSI YPOBHS BOJIBI.

VYpoBHEMEpbI - 0000ILIEHHOE Ha3BaHHE MPUOOPOB M YCTAHOBOK [UIl HU3MEPEHMsI BBICOTHI
YPOBHS BOJIbI ITyTE€M BU3yaJIbHOT'O OTCUETA UM aBTOMATUYECKOH 3aMKicH Kak ()YHKIIMK BO BPEMEHHU.

[Ipr n3ydeHuM TeMbl ydalivecs IOJDKHBI OOpaTUTh BHUMaHME Ha TakKUe BOIPOCHI,, Kak
YCTaHOBJIEHME YaCTOTHI PETUCTPALMU YPOBHSI BOJbI, OT KOTOPOU B JaJbHEWUIEM 3aBUCUT HA/IEKHOCTh
BBIYHCJICHUS CTOKa BOZBIL. EciaM Ha rMApOIOTMYECKOM IIOCTY HE YCTAHOBJIEHBI ONTHMAJIBHBIE CPOKU
HAOMIOACHNN 332 YpOBHEM BOJbI, UX MOXHO OPHUEHTHPOBOYHO HAMETUTh, COTJacHO Tabnuue 1.2
(HacraBnenwue, Boin.6, u.1, 1978 1.).

HemanoBaxHpiMU BonpocamH SIBJISIFOTCSI HAOIIOAEHUS 3a TEMIIEPATYpOM BOJIbI, BO3/lyXa U
JIeI0BBIMHU sIBJIEHUSIMU. Bp1OOp MecTa Ju1st HabMI0JeHUH 1 CPOKU HaOJIr0A€HU I TPOU3BOASTCS 11O
YKa3aHUIO TUAPOJIOTMUECKON CTaHLIMU. Yyaluecs JODKHbBI pa300paThes, C KAaKOH LIEJIbI0 OHU
IIPOBOJIATCS, 3HaTh TOYHOCTh U3MEPEHUS U YMETh POU3BOJUTH 3aIIUCh PE3yIbTaTOB HAOIIOICHUIH

PocT o0bema ruaponoruueckux JaHHbIX, BO3pacTarolne TpeOOBaHUs K KAUECTBY U CKOPOCTH
UX TOJIY4EHUs MPUBEIN K HEOOXOJUMOCTH MEepEeCTPONKU BCeH cUCTEMbI cOOpa, 00paboTKH, XpaHEHUS
U pacrpocTpaHeHus HHpopMmaru Ha 0aze ucronb3oBanus DBM. BBoj pe3ynbTaToOB HAONMIOACHHINA B
OBM ocyniecTBieTcss ¢ MOMOIIBIO TEXHUYECKOIO IIPOrpaMMHOro komiuiekca «Pexu-pexum». s
MIOAITOTOBKHU JIAHHBIX K aBTOMAaTU3UPOBAaHHOM 00paboTKe HEOOXOAMMO MPABUIIBLHO 3aMIOJIHUTh KHIKKY
rusponornyeckux Habmonenuit KI'-1M(H), 3akoqupoBaTh NoJy4YeHHbIE JaHHbIE, TIPOAHAIU3UPOBATh,
T.€. TMPOBEPUTH 3aIoJIHeHHE Tpad, MpU3HAYHOM YacTH W T.[. Tak Kak BeCh OJAHKOBBIA MaTepual
IpeJHa3HaueH Kak JUIsl aBTOMaTU3UPOBAHHOM, TaK U JUIsl py4HOH 00paboTKH, CleqyeT Mpekie BCEero
YCTaHOBHTH MPABUIBLHOCTH MPHUBOJIOK, a 3aTeM 00paboTtarh kKHIKKY KI'-1M(H), oOpaias BHUMaHue Ha
TOYHOCTb BBIUMCIEHUH. CTYyAEHTHl JOJKHBI yMEThb IPUBOJWUTH OTCUETHl YPOBHSA BOJBI HO CBasM
(pefikaM) K HYJIIO 1OCTa, BBIYUCIATH CPEAHHME 3HAUECHUs YPOBHEW BOJBI 32 CYTKH U MeECSl, CpeHUE
3HA4YeHHUsl TeMIepaTypbl BOJABI 32 CYTKH, AEKaay U MecCsll, BbIOMpaTh HAUBBICIINE U HaWHU3LIME (32
Mecs1) YPOBHHU BOJbI, HAMOOJIBIIYIO (32 MECSL) TEMIIEPATYPy BOABI.

3aKIIIOYUTEIbHBIM HTAIIOM 00paOOTKN HAOJIOICHUN HA TMOCTY SBISETCS COCTaBlIeHHE TaOIHIL
"Vpoenp Bonbl", "TemmepaTrypa BOAB" U Jp., IOCTPOEHHE KOMIUIEKCHOTO rpaduka
THJIPOMETEOPOJIOTHYECKUX HAOMIOCHUH M COBMEUICHHBIX TpadukoB. AHamu3 rpadukoB gaeT
BO3MOXXHOCTh CYAWTh O KauecTBe HaOmojeHuid. B cioyyae OTKIOHEHHS XO0/Aa YPOBHS BOJbI
HE00X0/MMO J]aBaTh OOCTOSATENbHBIE TIOSCHEHHUS.

Bonpocel 111 CaMOKOHTPOJIA
1. Kakum TpeOOBaHUSM JIOJDKEH OTBEYATh YUaCTOK PEKH JIJIsi OpTraHU3AIMH THIPOJIOTUYECKOTO
nocra?
Kakue marepuanst Heooxoaumo npeactaButb B YI'MC no BeIOOpY ydacTka TUAPOTIOTHUYECKOTO
MOCTAa JJI €r0 OTKPBITHS?
Tomnorpaduyeckue paboThl Ha y4acTKe THAPOIOTHYECKOTr0 MOCTa.
Kak opopmuts mian yyacrka?
YcTaHoBKa YpOBHEMEPHBIX YCTPONCTB M 000PYI0BaHMS TUAPOIIOTUUECKOTO MOCTA.
[IpaBuna HUBETMPOBaHUS YPOBHEMEPHBIX YCTPOUCTB PA3IMYHBIX THUIIOB.
HNuctpykTupoBanue Habmomaresns. O0s3aHHOCTH HAOIIOATENS IO YXO/y 3a TTIOCTOBBIMU
YCTPOMCTBAMMU.
8. OdopmieHne OTKPHITHS MTOCTA.
9. Cocrapnenue "TexHuueckoro aena" mocra.
10. MHcniekuust THAPOIOTUYECKOTO MOCTA, 1eJIb, CPOKH U COCTaB PadoT.

N
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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.
48.

49,
50.

51.

[Touemy nepeHoC THIPOTOTUYECKOTO MTOCTA ABISETCS HEXKETaTeIbHBIM?

Kakue paGoThl BBIIOIHSIOTCS MPH MEPEHOCE THIPOIOTUIECKOT0 mocTa?

C kakoii 1ebIo MPOBOJIATCS NMapasuieIbHble HAOI0ICHUS HA CTapOM U HOBOM Toctax? Kak
yCTaHaBJIMBACTCS OTMETKA HYJIsI HOBOT'O IOCTa?

C kaKoii 1enbio MPOBOJIAT HAOIIOIEHHS 32 YPOBHEM BObI?

Tunel ypOBHEMEPHBIX YCTPOMCTB THAPOJIOTMYECKOTO IOCTA.

CaaliHble YCTPOICTBA, MPaBUjIa yCTAHOBKHU CBail.

Peeunsble ycTpoiicTBa, IpaBuiia yCTAHOBKH PEEK.

CMmeniaHHble peeqHO-CBallHbIE YCTPOMCTBA, IPABHIIA UX YCTAHOBKH.

IlepenaTouHslie ycTpoiicTBa, IpaBuia yCTAHOBKU NIEPEJATOYHOTO I1OCTA.

OT KakuX NPUYHMH 3aBUCHUT BBIOOD TUIA ypoBHeMepa? Kak onpenenunTs, Kakoi TUIT
ypOBHEMEpPA HEOOXOIUMO YCTAHOBUTH?

YcTpolicTBO NEPEHOCHOM PEMKH, PEUKH C YCITIOKOUTEIIEM.

YCTpOoUCTBO KPHOYKOBOM U UT0JIBYATON PEEK, UX UCIIOIb30BAHKUE, TOYHOCTh OTCUETA.
Kakue ypoBHM Ha3biBatoTCs npeaeiabHbIMU? C KaKkod 1EbI0 OHU ONPEIEISIOTCS ?
Tunsl AATYNKOB CaMOIUCLEB YPOBHS BOJIbl, TUHUM CBSI3U IaTUHMKA..

YcTpoiicTBo camomnuciieB ypoBHs Boabl "Bangait" u nnmutensHoro nevicrsus ['P-38.
[MpunnunuansHas pasHuna camonucues "Bannait" u I'P-38.

YcrpoiicTBo camomnucua ypoBHs Boabl Tuma 501 ¢pupmer "Metpa'-, IpUHIIKII €r0 AeHCTBUS.

CriocoObl yCTAaHOBKH CaMOITUCIIEB.

VYcnoBus 3aKi1afky TpYOBI JUIs [T0/IBO/IA BOJIbI B KOJIOZIELL.

17.ITopsimok HaOIIOICHUH TIO CAMOTIHCITY. YXO/1 32 CAMOTIHCLIAMH.

CKOJIIBbKO penepoB yCTaHaBIMBAETCS HA TUAPOJIOTHYECKOM IIOCTY U C KaKOH LIEIbI0?
Uro Ha3pIBaeTcs KyJeM HaOII0ACHUs, HYJEM 110CTa, IPUBOAKON?

Kak Ha3HavaeTcst OTMETKa HYJIs 1OCTa U ¢ KaKoH LeIbio?

Lenb HaOmroaeHNI 32 YpOBHEM BOJIBI.

Cpoxku HaOIr0/1€HUI 32 YpOBHEM BO/IBI.

VYcTaHOBIEHNE ONTUMAIBHON YaCTOThI HAOIIOACHUN 32 YPOBHEM BOJIBI.

TouyHOCTE M3MEPEHUS YPOBHS BOJBI.

[IpaBuna 3anucu pe3ynbTaToB HabM0AeHUN B KHIKKH KI'-1M(H).

Lenp HaOrOEHUI 3a TemnepaTypoil Boabl 1 Bo3ayxa. Cpoku HaOIr01eHU.
[IpuHIMI NENCTBUS U YCTPOHCTBO MIEKTPOTEPMOMETPA, MUKPOTEPMOMETPA, TOUHOCTh
oTcYeTa.

BusyanbHble HaOI01eHUS, IPOBOIUMBIE HA THIPOJIOTHUYECKOM TOCTY, 11eJIb HaOII0ACHUH.
Lenp HaOIrOA€HUI 32 JI€IOBBIMU SIBICHUSMH (IIIyTOXOJIOM, JIEJOCTABOM U T.11.).
MecTo, Cpoku u cocTaB padOT 110 U3MEPEHUIO TOJILIUHBI JIb/IA.

ITpon3BoacTBO HAOMIOACHUH 32 IIYTOXOA0M H JIEI0XOJI0M.

YcTpoiicTBO IpUOOPOB Ui U3MEPEHUS TOJIIIMHBI JIbJA, CJI0S IIYTH, BHICOTHI CHETa Ha JIbAY.

Kak Beruncnsercs MPpUBOJKA U YPOBCHb BOAbI Ha/l HYJIEM mocra?

B uyem coctout oOpadoTka kHnxkku KI'-1M(H)? Kak moarotoButsh ee Kk aBTOMaTU3HMPOBAaHHON

MOATrOTOBKE?
Konuposanue KI'-1M(n).

3aHeceHue mnponomquKoﬁ I/IH(I)OpMaI_II/II/I Ha TEXHUYECKUU HOCUTEIb B nmporpamme «Peku-

PEXKUM»HU HCTIPaBIeHHE OMMOOK JONMYIIEHHBIX MPU KOAUPOBAHUH HH(DOPMALIUH.
O06paboTKa JeHTHI CAMONUCIIA U BBIYUCICHHUE CPETHECYTOYHOT'O YPOBHS BOJIBI.

Copepxanue Tabnun "Yposenb Bojsl", "TemnepaTypa Boasl" U. Ip.,[IpaBHia UX COCTABICHUS

u ohopmiieHus. AHAIMU3 TaOIUII.
C kako# 1enbIo CTPOUTCSI KOMIUTEKCHBIN Tpaduk? Ero anamms.

Jluteparypa:[2, ¢.65-74], [l, ¢.213-224]; [4, ¢.83-102]; [5, c.13-40},[6, c.14~37].
Jluteparypa: [2, C.78-89]; [I, ¢.39-49, 56, 57], [5 c. 65-72].
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Tema 2. [IpoBenenue npoMmepHbIX padoT
IIporpamma

IIpu6ops! ajst u3mMepenust rixyouH Lleas npoMepHbIx padbot. [Ipubopsr u mpucocoOaeHUs 1JIs
n3Mmepenus rnyouH. ['mapomerpudeckue rpy3sl. ['mapomerpudeckue nedeaku. «Y CTaHOBKA JIEOSTOK U
yxo 3a HuMu. PaboTa ¢ nebenkamu. [IpaBuia TexHuku 6€30macHOCTH MpU padoTe C JieOeKaMH.
Omnpenenenue yriia OTHOCA TPOCca OT BEPTUKAIM U BBEACHHUE MOTPABOK B U3MEPEHHBIC TTTyOUHEI.

Crnioco0bl BbINOJTHEHUsI MPpoMepHBIX padoT CoctaB padoT npu npomepax. Criocoos
BBITIOJTHEHUS IIPOMEPHBIX PabOT: MO MOMEPEYHBIM MPO(HUIIAM, IO KOCBIM TaJicaM, 10 TMPOA0TbHBIM
poUIAM, CMEIIIAHHBIM CITOCOOOM.

CriocoOsI oTpe/IesIeHs TUTAHOBOTO TMOJIOKEHUS IPOMEPHBIX BEPTUKAJICH: TI0 pa3MEUCHHOMY
TpOCY, [0 HACTUITY MOCTA, CO JIbJIa, 3aC€YKaMH YIIIOMEPHBIMH HHCTPYMEHTaMU ¢ Oepera U ¢ JOKH.
OrnpezenieHne yCJIOBHOTO (CPE30YHOT0) YPOBHS BOJIbI

Crnoco0bl BHINOJHEHUS] POMePHBIX padoT OCOOEHHOCTH MPOMEPOB IITyOUH TOPHBIX PEK.
TexHuka 6€30MaCHOCTH MPU MMPOMEPHBIX padOTax.

O0pa6oTka MaTepuaaoB MpoMepHBIX padoT. CoctaB paboT Mo 06padOTKE MPOMEPOB TITyOHH.
[TpuBenenue riryOuH K pabovyeMy ¥ YCIIOBHOMY YPOBHIO. BEIUHCIICHIE OTMETOK JTHA.

[Toctpoenue nonepeynoro mpoduis pycia. Beruucienue MophoMeTpudecKux XapakTeprucTHK

pycaa.
[TocTpoenue miana pycia pekd B TOPU30HTANAX U n3obarax. OOpaboTka 6aTurpaMm 3X0J0Ta.

Meroanueckue ykazaHus

[Tpu n3ydyeHun TeMbl HEOOXOIMMO 3HATh LIE€Jb MPOMEPHBIX PabOT, yCTPOMCTBO IMpUOOPOB U
IPUCIIOCOOTEHUH Al NPOMEPHbIX paloT. Ywuamiuecss IOKHBI YMETb CBOOOJHO MOHTHpOBAThH
nebenku, paboTaTh ¢ HUMH, MOABEIINBATh K TPOCY JIOTHI, TPy3bl. PaboTta mpu mpomepax TriyOHH C
MIOMOILBI0 THUAPOMETPUYECKUX Je0eoK TpeOyeT OT ydauuxcs OOJibLIOW OCTOPOKHOCTH, 3HAHUS
MPaBUJI TEXHUKH OE30MTACHOCTH U MIX COOJIOICHUSI.

[Tpy u3yyeHMM TeMbl yualiuecs JOJDKHBI oOpaTUTh oco0oe BHMUMAaHUE Ha BBIOOp crocola
MIPOMEPHBIX PaldOT, a TaKKe OIpe/eJeHNE TIaHOBOTO MOJI0KEHUS MPOMEPHBIX Touek. s mpomepa
IyOMH TPUMEHSIOTCA THJIpOMETpUYecKas MITaHra WM HaMeTKa, peika, JoThl (pydHBbIe,
MEXaHUUYECKHE) U pa3HbIe 110 KOHCTPYKIIUHU 3XOJIOTHI.

[TpruMeHeHHEe TeX WM MHBIX MPUOOPOB 3aBUCHUT OT IIYOWHBI, CKOPOCTH TE€UEHUs, IIUPHHBI U
xapakrepa peku. Crioco0 KOOpJMHUPOBAHUS MPOMEPA YCTAHABIMBAETCS B KAXKIOM OT/IEIBHOM CiIydae,
UCXO0/d U3 clocoba W MoApOoOHOCTH HpoMepa, CKOPOCTH TEUEHUs BOJbI B peKe, LEIH MPOMEPHBIX
pabot, Macmtaba cheMku H T.. Hamboisiee pacmpocTpaHEHHBIM SIBIISIETCA CIIOCO0O MO TMOMEPEUYHBIM
npoduiIsAM, Ie pacCTOSHUE MEXAY MPOMEPHBIMM TOYKAMHU Ha3HA4YaeTCsl yepe3 paBHbIE MHTEPBAJIbI B
3aBUCUMOCTH OT IIMPUHBI peKH, coriacHo Tabnune 3.3 HacraBnenwus, Bpin.6, 4.1, 1978 r. Ilpu us-
MEpEeHUM TJIyOMH HEoOXOIUMO CoONoJaTh TOYHOCTh OTcueTa. Tam, THe MpeacTaBisercs
BO3MO>XHOCTb, U3MEPUTH TITyOUHBI IITAHT 0, HAMETKOMH ,a JIOT IPUMEHATh HE PEKOMEHIYeTCsl.

OOparure BHMMaHHE Ha OCOOCHHOCTHM NPOMEPOB INIyOMH TOPHBIX peK, TJe HaOJI0JaroTCs
HEPOBHOCTH U MEPEKOCHI BOJHOU MOBEPXHOCTH.

VYuyamumecss JODKHBI YETKO MPEJCTaBIATh, YTO TAaKOe MIHOBEHHBIM ypoBeHb Bojabl (HMrH),
pabounii ypoenb Boabl (Hpal), kak mpuBecTH €ro K MTHOBEHHOMY YpPOBHIO (YCIOBHOMY), C KaKo
LIEJIbI0 BBIYKMCIISIETCS TMONpPaBKa YPOBHS U IIe OHA UCHOib3yeTcst B pabote. [Ipu oOpaboTke mpomepos
riyouH (kHIKKU KI'-2) 1 BbrunciaeHnn Mop(hoMETpUYecKUX XapaKTepUCTUK HE0OX0IUMO COOII0AaTh
TOYHOCTh BBIYMCJICHUHN. 3HaUEHUE IJIOMIAN JTAeTCsA C OKPYIJIEHHEM JI0 TPeX 3Hauvamux nugp, HO He
tounee 0,01 M2, mUpHUHA IO YPOBHIO BOJBI U CMOUEHHBIHN MEPUMETP - 10 TpeX 3HAYamX uudp, HO HE
toyHee 0,1 M. ['myOMHBI, THIpaBIUYECKU paanyc MPUBOIATCS ¢ TouHOCThIO A0 0,01 M (eciu oHHM
MeHbIIe Ui paBHbI 4,99m) u 10 0,1 M (eciu OHU paBHBI U NPEBBILAIOT 5,0 M).

CBenenust 00 oOpaboTke OaTurpamMM 3X0J0Ta, O MOCTPOSHUHU IUIaHA pycia PeKH MOApOOHO
U3JI0’KEHBI B PEKOMEH/I0BAaHHOU JTUTEpaType 5
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Bomnpoce! 1151 caMOKOHTPOJISA
KakoBa 1enb npoMepHbIX padoT?
VY CTpoiCTBO HAMETKH U PYyUYHBIX JIOTOB.
YCeTpoiCTBO MEXaHUYECKOTO JIOTA.
Kparkas xapakTepucTika KaXk0ro THIIa JIeOEeIKH.
YcraHnoBka J1e06€10K, yX0/1 32 HUMHU.
[IpaBuna TexHUKH 6€30aCHOCTH IIpU paboTe ¢ 1edeIKaMu.
Kak onpenensiercst yron oTHOca Tpoca oT Beptukanu? Kak onpenensercs momnpaBka Ha OTHOC
Tpoca?
KakoB coctas pabot mpu npomepax?
CniocoObI TPOMEPHBIX padoT.
Ot kakux (akTOpPOB 3aBUCHUT crIOCcO0 pomepa?
CriocoObl onpeiesIeHHs IIaHOBOI'O MOJI0XKEHUS IPOMEPHBIX TOYEK.
KakoBa To4HOCTH M3MepeHust riryoun?
B kakux ciydasix UCIOJIb3YOTCS IIPH ITpOMeEpPax JOThI?
Omnpenenenre MrHOBEHHOTO ypoBHs. C Kakoil ebi0 OH onpeaenseTcs?
OcobeHHOCTH IPOMEPOB INTyOHH FOPHBIX PEK.
Kaxk nmpuBectu pabouuit ypoBeHb BOJbI K MTHOBEHHOMY (yCIIOBHOMY)?
Kak Beruucnsercs cpeska riyoun?
Kak Bbuucisorcss OTMETKH JHa?
O6pabotka kamkku KI'-2 (mpomepoB riyOuH).
[TocTpoenne nonepeyHoro mpoduis pycia pekH, BEIYUCIeHHE MOP(HOMETPHUECKIX
XapaKTePUCTHUK.
[TocTpoenue miana pycia peku B TOPU30HTAIISAX U M300aTax

. Jlureparypa:[2, c.117-123], [5, c.
Jluteparypa: [5, ¢.94-100].

KOHTPOJIBHASA PABOTA Ne 1

Homep
Coaepixanue Bonpoca
BOIIPOCA|BapHAHTA
1-6 Llens HaOMrOIEHUH 32 ypOBHEM BOJIa. Y pOBHEMEPHBIE YCTPOMCTBA,

YCIJIOBHS €r0 IPUMEHEHUS, IPaBUila YCTAHOBKH M OKCIUTYaTalluH:

1 PEEYHOT0 M CBATHOTO THIIOB;

2 CMEIIaHHBIX PEEYHO-CBAWHOTO U MepeIaTOYHOro (MOCTOBOTO U
TPOCOBOT0) TUIIOB;

3 MepeIaTOYHOTO ¢ HENMPEPBIBHON perucTpanueil ypoBHs (caMoIucer
YPOBHSI BOJIBI JUTHUTENBHOTO nekicTBust [ P-38);

4 [IEPEJATOYHOTO C HENPEPBIBHON PErUCTpALlMEN YPOBHSI (CaMOIMCELL
ypoBHs Bojb! "Bangait");
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Homep

BOIPOCa|BapuaHTa

Conep:xanue Bonpoca

5

aBToMaTuyeckoe (ABTOMATHYECKHUM THAPOIOTUYECKUI KOMILIEKC)

[TpuGops! 1 npucnocoOaeHUs 11 U3MEPEHUS YPOBHS BOJIbI: BOJIOMEpHAas
MepEeHOCHAas peiiKa C YCIIOKOUTENIEM, KPIOUKOBasi perika, Urojabyaras
petika. Ux mpuMeHeHue, yCTpOUCTBO U paboTa ¢ HUMHU

BricoTHOE 000CHOBaHME TUIPOIOTUUECKOTO 1ocTa. Penepsl Bo-
JIOMEPHBIX 0cTOB. CUCTEMa OTMETOK U OTCUETOB.

CriocoOBbl YCTaHOBKH 6eper0Bor0 " OCTPOBHOI'O CaMOIIMCIIEB

OTMETYHKH MPEeACTTbHBIX 3HAYCHUH YPOBHS BOJBI (MAKCHMAIIbHBIC
pEerKM)

10

Cucrema OTMETOK U OTCUETOB: HYJIb HAOIIOICHUI, HYIIb 11OCTA,
HPUBOJIKA

Ha3nauenne otmerku Hyms nocta. [IpuBsi3ka penepoB mocrta K pernepam
rOCyJIapCTBEHHOM CETH

YcTaHOBKa YPOBHEMEPHBIX YCTPOHCTB ¥ 000PYIOBaHUS THAPOIIO-
ruyeckoro nocra. Llenp, cpoku u npaBusa HUBEITUPOBAHUS
YPOBHEMEPHBIX YCTPOICTB

PaboTsl, mpoBoAMMBIE IPY BBIOOPE yUaCTKa PEKH IS THAPOIOTHUECKOTO
nocTa

TpeGoBanusi, MpeAbABIsAEMbIE K YUaCTKY PEKH JJIsl OPraHU3alUH U
000py0BaHUs THIPOJIOTUYECKOTO [1OCTA

"TexHu4deckoe Aen0" ruApoJIOrH4ecKoro nocTa, €ro Ha3HaueHHUe,
coJiepaHue, 3ar0THEHUE

Tonorpaguyeckue paboThl Ha y4acTKe THIPOIOTHYECKOro ocTa

[TepeHOC THIPOIOTMYECKOTO TTOCTa

10

PexornocuupoBouyHoe o0cienoBanue ydactka peku. CoctaB Ma-
Tepuaios, npeactaBieHHbIX B YI'MC no BbIOOpY ydacTka
TUAPOJIOTHYECKOTO TOCTA.

Cpoxku HabmroaeHuit. OnpeneneHue OoNTUMaTbLHOM YacTOThI HAOMI0IeHU
3a YPOBHEM BOJIbl HA PEKE C CYTOYHBIM XOJI0M YPOBHSI

[Tpou3BoaCTBO HAOMIOAEHUH 32 YPOBHEM BOJbI. TOYHOCTH U3MEPEHUS
YPOBHSI BOJIBI. 3aMKCh Pe3yIbTaTOB HAOJIIOACHU. 3aMuCh PE3yIbTaTOB
Habmoenuit B kumxkke KI'-1M(H)

VYeTpoicTBO BOJHOTO TEPMOMETPA B OMpaBe U paboTa ¢ HUM

HaGnronenus 3a TeMnepaTypoit BOJbl: CHCTEMaTHYECKHE €KEeTHEBHBIE U
BpPEMEHHbIE SMU30/INYECKUE U3MEPEHHUsI. 3anuch U opopMIIeHHE
pe3yIbTaTOB €XKETHEBHBIX HAOMIOACHUI

O0paboTka JEHT caMONKCIIEB YPOBHS BOJbI. Briuncienue
CPEIHECYTOUHOIO YPOBHSI

[ToaroToBKa KHUKKU THAPOJIOTHIECKUX HAOIIOICHUN K
aBTOMAaTU3UPOBAHHOM MMOATOTOBKE

13



Homep

BOIpoOCa

BapHaHTa

Conep:xanue Bonpoca

7

[TocTpoeHne KOMIUIEKCHOTO rpaduka pe3ynbTaToB
THIPOMETEOPOJIOTUIECKUX HAOIIOCHUH, 11€JIh IOCTPOCHUS, €r0 aHaIn3

8

YeTpoicTBO MPUOOPOB IS U3MEPEHUS CIIOS IIIYTH

[Tpon3BOCTBO CTaHJAPTHBIX HAOIIOJCHUH 32 JIEAOBBIMU SIBJICHUSMH Ha
y4acTKe 1ocTa. Buibl J1e10BBIX SBICHHUIA U JISASHBIX 00pa30BaHHIA.
CpoKH 1 MECTO U3MEPEHUs TONIIUHBI JIbA, COCTaB HAOII0JeHUN

YcTpoicTBO MPUOOPOB I U3MEPEHUS TOJIIMUHBI JIbJa, BEICOTHI CHEra Ha
b10:910%

[{enb mpoMepHBIX paboT. Y CTPOMCTBO MPUOOPOB M MPUCTIOCOOTICHUH [Tt
U3MepeHUs TITyOuH U paboTa ¢ HUMU:

HaMeTKI/I, PYYHBIC JIOTBI, MCXaHUYCCKUC JIOThI

I'uapomerpuueckue nedenku "Jlyra", "Hesa"

Jlebenka c MOBOPOTHOM CTpenon

JleGenka ¢ kpaH-OanKoii

Jlebenka i JOJICYHBIX TIEpEnpaB

o O B W DN

HOIIBCCHaSI BbIOIIIKA, OTKHUJHAA paMa

Cocras pabot mpu. mpomepax. CriocoOb! BEITIOTHEHHSI IPOMEPHBIX
paboT, KpaTKasi XapaKTepUCTHKA KaXJI0ro crnocoba

[Tpomepsl 1o monepevyrsiM mpoduasiM. CrocoOb! onpeneaeHus
IIJIAHOBOT'O ITOJIOKCHUA IMTPOMEPHLIX TOYCK: 110 pa3MCUYCHHOMY HAaCTUITY
MOCTa, IO TPOCY, CO JIbJIa, 3aCEYKAMHU yYIIIOMEPHBIMH HHCTPYMEHTAMHU C
Oepera ¥ C JIOJAKHU

[Tpomepsl O KOCBIM rajicaM U MpoAoIbHBIM poduitsaM. [Ipomepst
CMEIIaHHbIM crioco0oM. OrpesiesieHre YCIOBHOTO (CPE30YHOI0) YPOBHSI
BO/JIBI

10

Oco0eHHOCTH TPOMEPOB INIYOUH FOPHBIX PEK

1-10

Jatb cxemy npoduisi ypoBHEMEPHOTO YCTPOICTBA, ONPEAEIUTD €ro THII,
HYJb [10CTa, HYJIb HAaOJII0ACHUH, TOKa3aTh IPUBOIKU

Brrancnuts:

a) MPUBOJKY,

0) ypoBEeHb BOJIbI HAJ] HYJIEM I1OCTA;

B) YPOBEHb BOJIbI B aOCOIIOTHOM CHUCTEME BBICOT.

HcxoaHble JaHHbBIE 110 BapMaHTaM CM. B Ta0uL. 1 .
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Homep

BOIPOCa|BapuaHTa

Conep:xanue Bonpoca

1-10

3anoaHuth KHIKKY KI'-1M(H).

O6paborats kaMKKY KI'-1M(H).

W3 Bompoca 6 cBoero BapuaHTa B3STh CIEAYIOUINE JaHHbIC:
a) BBICOTY HYJIS I0CTA;

0)HOMEp PEeWKH WM CBaH, 10 KOTOPOH JIaH OTCUET, TPUBOJAKY

Boruncnuts:

a) CpeIHUN YPOBEHb BOJIBI 32 KAXKIBIC CYTKH U 32 MECHIL;
0) CPEIHIOI0 TeMIIepaTypy BOJBI 32 CYTKH, JA€Kaay, MECHIL,
B) BBIOpaTh HAMBBICIIMKA U HAWHU3IINN YPOBHU 32 MECHII;
T) BBIOpATh HAMOOJBIIYIO TEMIIEPATYPY BOIBI 32 MECSII.
3akoaupoBath JaHHbie KHWKKH KI'-1M(H), MOATOTOBUTH UX K
aBTOMAaTH3UPOBAHHOW 00paboTKe.

Wcxonnbie qanHbIe 11 BCEX BApUAHTOB CM. B Ta0J.2.

s paboTaromux Ha rUAPOJIOTMYECKOM CTaHIIMU MOYKHO B35Th
MCXOJHBIE JAHHBIE [10 CBOEMY THIPOJIOIMYECKOMY ITOCTY 33 MECSLL
IIPEIIECTBYIOLIUI BBIIOJIHEHNUIO KOHTPOJIBHON PabOThI

1-10

[TocTpouTh NMpOQuUIL MOMEPEIYHOTO CEUCHUS PEKH IT0 OTMETKAM JTHA,
BBIYUCIUTh MOP(HOMETPHUUECKUE XaPAKTEPUCTUKH (TUTOIIA b
MOTIEPEYHOr0 CEUCHUs, IUPUHY PEKH, CPEAHIO0 TTTyOUHY, CMOUEHHBIH
NEePUMETP, TUAPABINYECKUM paanyc) U BbIOpaTh HAUOOJIBIIYIO MIIYOUHY.
J71st yero: 3anmoMHUTh UCXOAHBIMH NaHHBIMU KHIDKKY KI'-2 (cM. Ta61.3.,4)
BBIYUCIIUTh TOPU3OHT YPOBHS BOJBI B a0C. CUCTEME BBICOT, BEIYHCIIUTD
OTMETKH JHA.

Tab6muna 1

Bapu
aHT -

Ne

n/n

HaMMEHOBaHUe
peek, cBait

O0TMETKA HYJIsl
nocra, M adc

O0TMeTKA HYJs
HA0II0eHHH,
M a0c

oTCYeT Mo
peiikaM, cBasim,
cM

Peiika

150,000

152,20
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Bapu |Ne HAaWMEHOBaHHEe |0TMeTKA HYJs O0TMeTKA HYJs oTCYeT Mo
aHT - |n/m peek, cBaii mocra, M adc HAO0JII0IeHH i, peiikam, cBasim,
M abc¢ cM
2 Pelika 151,00 37
2 I Caas 205,30 208,10
2 Caas 207,40
3 Caas 206,80 45
3 I Peiika 85,00 88,10
2 Peiika 86,90 23
3 Peiika 85,60
4 I Pelika 170,50 173,80
2 Peiika 172,50 42
3 Peiika 171,20
5 I Peiika 80,00 83,05
2 Caas 82,10 54
3 Csas 81,40
4 Csas 80,60
6 I Peiika 210,50 213,70 38
7 1 Peiika 179,00 182,10
2 Caas 181,00 26
3 Caas 180,10
4 Caas 179,60
8 1 Caas 110,50 112,30
2 Cgas 111,05 48
9 1 Peiika 260,00 263,10
2 Caas 261,90 31
3 Caas 261,00
4 Csas 260,65
10 1 Caas 320,00 322,65
2 Csas 322,05 67
3 Caas 321,50
4 Caas 321,05
5 Caas 320,45
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Tabmanma 2

Kuwmxkka KI'-1M(H) p.Anenp, noct.Morwuies 3a cenTsiopb 2010 r. (Homep nocta - 79023)

Bpems, Yposens CocTosinne BOIHOIO
Yucao aac, Mun Ocaaku, MM BOJIbI Temneparypa obBeKTa
(oTcuer), cM

| 8 13 15,4 4UCTO
| 20 13 16,1 4UCTO
2 8 13 15,8 YHCTO
2 20 13 16,2 4UCTO
3 8 14 15,9 4UCTO
3 20 15 16,7 4UCTO
4 8 17 16,4 4UCTO
4 20 17 16,5 4UCTO
5 8 18 16,5 YHUCTO
5 20 18 16,3 YHUCTO
0 8 18 16,5 4UCTO
6 20 18 16,2 4UCTO
7 8 18 16,5 4UCTO
7 20 18 15,5 4UCTO
8 8 19 16,6 YHUCTO
8 20 19 15,7 YHUCTO
9 8 20 16,0 4UCTO
9 20 20 15,6 4UCTO
10 8 20 15,8 YHUCTO
10 20 20 15,5 YHICTO
11 8 151 21 15,2 YUCTO
11 20 21 14,9 4UCTO
12 8 20 13,7 YHUCTO
12 20 19 13,8 YUCTO
13 8 17 12,8 YHUCTO
13 20 16 13,0 YHUCTO
14 a 15 12,6 4UCTO
14 20 16 13,4 4UCTO
15 8 14 13,2 YHUCTO
15 20 6,01 14 13,2 YHUCTO
16 8 15,31 15 13,2 YHUCTO
16 20 4,01 15 13,3 4UCTO
17 8 15 12,9 4UCTO
17 20 15 12,9 4UCTO
18 8 15 12,8 YHUCTO
18 20 15 14,2 YHCTO
19 8 1,71 14 14,0 YHUCTO
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Bpems,

YpoBeHnb

CocTosinne BOIHOIO

Yucao aac, Mun Ocaaku, MM or :;)eI[Tb)I’ - Temneparypa obneKTa
19 20 14 14,9 4UCTO
20 8 14 14,2 4UCTO
20 20 13 15,1 4UCTO
21 8 2,31 13 14,5 4UCTO
21 20 13 14,7 4UCTO
22 8 0,31 12 14,0 4UCTO
22 20 12 14,8 4UCTO
23 8 11 14,6 4UCTO
23 20 11 15,1 4UCTO
24 8 11 14,8 4UCTO
24 20 11 15,2 4UCTO
25 8 10 14,6 4UCTO
25 20 10 15,2 4UCTO
26 8 10 14,4 YHUCTO
26 20 10 14,8 4UCTO
27 8 10 14,2 4UCTO
27 20 10 14,6 4UCTO

9 8 14,0 4UCTO
9 20 14,0 YHUCTO
9 8 13,5 YHUCTO
9 20 13,5 YHUCTO
9 8 6,61 12,9 YHUCTO
9 20 1,91 13,0 YHUCTO
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Tabmuma 3

Howmep HUcxonupie naHunie
Bapuarta BricoTa HyJs IOCTa, M YpoBeHb BOABI IIPU IIpOMEpaXxX HaJl
abc¢. HYJIEM TI0CTa, M adc.
I 150,000 138
2 205,300 122
3 85,000 116
4 170,500 104
5 80,000 132
6 210,500 150
7 179,000 95
8 110,500 130
9 260,000 87
10 320,000 103
TabOnuma 4
JlanHble TpoMepoB TTyOuH (17151 BCEX BapUAHTOB)
Ne Paccr. ot ['nmy6una, Ne Paccr. ot I'my6una,
TOYKH IIOCT, HavaJa, M TOYKHU IIOCT, Havaja, M
M M
VYp.n.6. 6,20 0,40 10 55,0 1,27
I 10,0 0,32 11 60,0 0,95
2 15,0 0,39 12 65,0 0,64
3 20,0 0,53 13 70.0 0,57
4 25,0 0,67 14 75,0 0,48
5 30,0 0,90 15 80,0 0,43
6 35,0 1,37 16 85,0 0,39
7 40,0 1,54 17 90,0 0,28
8 45.0 1,78 18 95,0 0,16
9 50,0 151 VYp.mp.0. 98,3 0.00
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3AJJAHUE IL
Tema 3. UBSMEPEHUE CKOPOCTHU TEYUEHUA
IIporpamma

ITpuGops! 1 nprcrnocobaeHUs Ui U3MEPEHUS] CKOPOCTEH U HAIIPABICHUSI TEUEHUS

Lenp uzmepenus: ckopoct TeueHusi. CriocoOsl u3MepeHus ckopocTu TeueHus. [Ipubopsr as
U3MEpPEHUs CKOPOCTH.

[Tomnasku. [TonnaBky MOBEPXHOCTHBIE, MTyOMHHBIE, TOTIABKU-UHTETPATOPHI.

I'mppoMerpudeckue BEPTYIIKH, IPUHIUN AelcTBUSA. OCHOBHBIE YAaCTH BEPTYILEK.
[Tpunaanexxuoctu A paboThI ¢ BEPTYILIKAMHU

MeTtponoruuecknue XapakTepUuCTUKH BEPTYIIEK. THUIIbI THIPOMETPUUECKUX BEPTYILEK.
YCTpolcTBO BEPTYIIEK TUIA. Y X0/ 3a BEPTYLIKAMHU

W3mepeHune ckopocTH Te4eHus: 1 00paboTKa pe3ynbTaToOB U3MEPEHNUs

N3mepenue ckopocTy TeUEHUs FMAPOMETPUUECKON BepTylikoi. HazHaueHue Touek (ropu30HTOB)
U3MEpPEHUS CKOPOCTH IIPU OTKPBITOM PYCJIE, IIPH JIEJOCTAaBE U HAIMYUU B PYyCJI€ BOJHOU
PacCTUTENBHOCTH

CoctaB paboT Npu U3MEPEHUH CKOPOCTHU TeueHUs. [Ipo1oKUTeNbHOCTh HAOII0IEHUS B TOUKE.

3anuch curHanoB Bepryiek B kHkke KI'-3M. [lorpemnocTy; npu n3MepeHnn CKOPOCTH
TE€YECHMSI BEPTYLLIKAMHU

Beruncnenue CKkopocTy TeYEHHUs B TOUKE, BBIUMCIEHUE CPEIHEN CKOPOCTH 110 BEPTUKAIU
aHAJMTUYECKUM U TpaduueckuM criocodamu. OLeHKa TOYHOCTH OIpeIesIEHUs cpeiHeil CKOPOCTH MO
BEPTUKAIIN

W3mepenue ckopocTu TeueHus noriaBkamu. [lorpemnocTu npu u3MEPEHNN CKOPOCTEN TEYECHHUSI
IOIUIaBKaAMHU. MeTO bl HCKIIFOYEHUS TOTPELIHOCTEH.

Meroan4yeckue yKa3aHus

B pe3ynbTare u3yueHus TEMbl CTYAEHTHI JOJDKHBI 3HATh paclpeiesieHue CKOPOCTH TeUeHUs
BOJIbI B ITIOTOKE, CIIOCOOBI U3MEPEHUS] CKOPOCTH T€UEHUS, TPUOOPHI I H3MEPEHUSI CKOPOCTH TEUESHHUS,
HMMETh IMOHATHE O "MTHOBEHHOH U "OCPETHEHHOU" CKOPOCTH.

CaMbIM pacnpocTpaHEHHBIM NMPHOOPOM SBJISIETCS THApOMeTpuYeckas BepTymka. CTyaeHTh
JOJKHBI 3HATh MPHUHIIMI JEHCTBUS BEPTYIIEK, OCHOBHBIE UX YaCTH, MPUHAJIEHKHOCTH 1Ji1 pabOThI €
BEPTYILIKaMH, paboyre XapaKTepUCTUKU BEPTYILIEK, YXO/ 32 HUMU. 3yueHne BepTylIeK Mo yueOHUKY
3aTPyJHUTENBHO, IO3TOMY C BEPTYIIKOW M APYTMMHU THAPOMETPUUECKUMHU MPpUOOpamMu HEOOXOJUMO
O3HAKOMUTBCS Ha rujposorndeckoi cranuuu wian B YIMC. CTyaeHThl TODKHBI YMETh CBOOOJHO
pa3buparh U cooMpaTh THIPOMETPUUECKHE BEPTYIIKHU, IPOBEPATH UX UCIIPABHOCTD, ITOATOTABINBATEH K
pabote, npoBepsATh BepTymiku ['P-21M Ha "BbIOer", ycTaHaBIMBaTh BEPTYLIKY Ha HITAHTY, KPEHIUTh
Ha TPOC, MOJAKJII0YATh K TOKOBEIYILEH K1 TpOca TUAPOMETPUUECKON JIe0eKN.

[Tpu M3MepeHnn CKOpOCTH TeUeHUs U 00paboTKe pe3yabTaTOB U3MEPEHUs HEOOXOAMMO 3HATh
1 BBIMONHATH TpeOoBaHus HacraBnenus. Kaxaplii CTyJeHT JOMKEH yMETh MPaBUIBLHO Ha3HAYaThb
TOPU30HTHl U3MEPEHUS CKOPOCTH TEUEHHUsS HAa BEPTUKAJIU B 3aBUCHUMOCTU OT TNTyOMHBI U MPUHATOTO
crocoba M3MepeHus, pacCUUThIBATh TIyOMHY ONMYyCKaHMsI BEPTYLIKHU NPU €€ YCTaHOBKE Ha TpOCe U
LITAHTe, 3aIIMCBIBATh CUTHAJIBI BEPTYILKH.

Kpome mpousBojcTBa HM3MEPEHHUH, HANO0 YMETh MPABUWIBHO NPUMEHATH (GOPMYIBl IS
BBIUHCIIEHUS] CKOPOCTH TEUEHHUS B TOUYKE, CPEIAHEH CKOPOCTH HA BEPTHKAIM AHAIUTHYECKUM H
rpaduyecKuM MeToJaMHu.

Bonpocsl 111 CaMOKOHTPOJIA
1. Yro Ha3bIBaeTCs CKOPOCTHIO T€UEHUs BOJIbl. KakoBa 11e/1b M3MepeHus: CKOPOCTH TeUESHHUs?
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Kak pacnpenensiercs ckopocTh T€UEHHUS B TOTOKE MO IIUPUHE U TTyOnHe?

ITonsTHE O MynBCALMHA CKOPOCTH, MTHOBEHHON U OCPEJHEHHON CKOPOCTH.

CriocoObl U3MepeHusi CKOPOCTEH TeUSHHUSL.

[TpuGopsl A5t U3MEPEHHS CKOPOCTEH TeUESHHUsI, TPUHIIUIT UX ACHCTBUSI.

KaxoBo ycTpolicTBO NOBEpXHOCTHBIX, ITYOMHHBIX MOIUIABKOB U MOMJIABKOB-UHTEIPATOPOB?

[IpuHIuUI neicTBrS TUAPOMETPUYECKON BEPTYLIKH.

OcHOBHBIE YaCTU TUIPOMETPUUYECKUX BEPTYIIEK, UX Ha3HAYECHUE U B3aUMO/ICIICTBHE.

[TpunaanexHocTH Ast paboTHI C BEPTYIIKAMHU.

0. KakoBbl paboune xapakTepucTuku BepTyiek. OT kakux ¢pakTopoB oHU 3aBUcAT? Kakum

TpeOOBaHUAM JIOJKHA YJIOBIECTBOPSITH XOPOIIasi BEPTYILIKa?

11. Kakue BepTYIIKH SIBISIFOTCS KOMIIOHEHTHBIMU ?

12. Ycrpoticto Beprymek I'P-21M, I'P-55, T'P-99, ux paznuuue.

13. Kak onpeaenuth HeucpaBHOCTh BepTymiku [ P-21M, I'P-55 nipu oTCyTCTBUYM 3BOHKA WIIH
3aropaHus JaMIouKu?

14. YcrpoticTBo OMUISPHOTrO MOBECAa, MOPCKOM BEPTYIIIKH, UX Ha3HAYCHUE.

15. Kak MOKHO NpOBEpUTH NPABUIBHOCTD BbINAJACHUS KOJIMUECTBA IIIAPUKOB B KOMIIACHYIO
KOpPOOKY MOPCKO# BepTyIIKu?

16. Kakumu criocobaMu u3MepsieTcsi CKOpOCTh TEYCHHSI TUAPOMETPUICCKON BEPTYITKOM?
KaxkoBbl ycnoBust ux npuMeHeHus1?

17. B xakux TOYKax Ha BEPTUKAIN U3MEPSIOTCS CKOPOCTH TedeHUsI? OT KaKUX yCIOBHM
3aBHCHUT Ha3HAYCHHE YUCIIa CKOPOCTHBIX TOUYEK?

18. Kak mpou3BoaUTCS pacueT rIyOuH OMyCKaHUs BEPTYIIKU B Pa3IMYHbIC TOPU3OHTHI IIPH
pabote co mranru u Tpoca? IlokazaTs Ha pumepe.

19. CymHocTh CrIoco00B 3aIUCH MOCTYIICHUS CUTHAIOB BEPTYIIKH, UX puMeHeHue. Kak
HA3HAYaeTCs YUCIIO CUTHAJIOB Ha MpueM?

20. KakoB coctaB paboT Ipu U3MEPEHUN CKOPOCTH TEUCHUS?

21. KakoBa npoA0KUTEIbHOCTh HabmoaeHui B Touke? OT Kakux (hakTOpOB OHA 3aBUCUT?

22. Kak BBIYHCIISETCS CKOPOCTh B TOUKE?

23. Kak BbIUHCIISAETCS Cpe/iHss CKOPOCTh Ha BEPTUKAIM aHAINTHYECKUM U rpaduuecKuM
Meroaamu? Hamucats hopmyIsl.

24. B KakHX clly4asiX CKOPOCTb TE€USHHsI U3MEpPsIeTCs MOIUIaBKaMu?

25. Kak BBIYHCIISIETCS] CKOPOCTh TEUCHHUSI, H3MEpEHHAs MOTIIaBKaMu?

BOoo~NoGORWDND

Jluteparypa: [1, c.115,- 229-240], [5, ¢.100-123].

Juteparypa: [2, ¢.129, 130, 148-150, 157, 158, 161-166].

Tema 4. UBSMEPEHUE PACXO/10B BO/bI
IIporpamma

Opranunsanus padoT Mo M3MepeHUI0 PacX010B BOAbI

[enb u3mepeHus pacxo10B BOJIbI, MOJIEh PacXo/ia BObI, METO/IbI U3MEPEHHUS PAcXo0/ia BOJIbI:
«CKOPOCTb-TUIOIIAAbY, THAPABINYECKUNA, CMEIICHUs, 00beMHBIN, PU3HUECKUil (C TPUMEHEHUEM
YIIBTPa3BYKa, AIEKTPOMATHUTHON WHIYKIIUHU U p.). BeIOop pannoHanbHBIX MEeTOA0B. ONTUMH3AIUS
U3MEpEeHU pacxoa0B BoAbl. HYacToTa U3MEPEHNUH PACXOI0B BOJIBI.

Br16op MecTonooxeHus U pazduBKa THIPOMETpUUIECKOro ctBopa. OmnpeneneHre HarpaBIeHUs
THJIPOMETPUUECKOTO CTBOpA. 3aKperuieHue U 000pyJ0BaHUE THAPOMETPUYECKHX CTBOPOB.

OcHoBHbIE TPEOOBAHUS K YCTPOMCTBY NaPOMHBIX U JIOJOYHBIX ME€pPENpaB, THIPOMETPUUECKUX
MOCTHKOB M JIFOJIEUHBIX NIepernpas. /[ucTaHIIMOHHBIE THAPOMETPUYECKHE YCTAHOBKH.

H3mepenue pacxo0B BOABI BepTYILIKOM. BblunciieHue pacxoaa Boabl, U3MEPEHHOI0
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BEPTYUIKO

CriocoObl U3MEpEHUs PACXO0JI0B BOJIbI BEPTYIIKOH. TodedHbIe ClIOCOOBI: MHOTOTOYECYHBIH,
OCHOBHOI, COKpallleHHbIN, YCKOPEHHbIN. IHTerpallnoHHBINA CIOCO0 U3MEpPEHUs PacXxo/ia BOJIBI.
[TorpemnocTu nsmepenunii. HaznaueHne OCHOBHBIX U JOMOJHUTEIbHBIX BEPTUKAJICH.

CocTaB u nopsiIoK padoT MpU U3MEPEHUHU PACX0/Ia BOJIbI BEPTYIIKON IPU OTKPBITOM PYCIIE.

Oco6eHHOCTH U3MEPEHHsI pacxo/ia BObI IPH JIEAOCTABE, 3aPACTAaHUU PYCIIa, KOCOCTPYHHOM
TeYeHHH, JeopMaIu pyciia B IEpro/1 MOJIOBOIUN U MaBOIKOB. M3MepeHue pacxoia BOAbI C
JIOPOKHBIX MOCTOB, C JIBH>KYILETOCS CYJHA.

3anuch U BBIYHMCIEHUE PAcX0/1a BOJbl, U3MEPEHHOIO BEPTYIIKOMW, AaHATUTUYECKUM U
rpaduueckum meronamu. [loaroroska kamkek KI'-3M k aBTOMaTH3UpOBaHHOM 00padoTKe.

AHanu3 pacxoJ10B BOJbl, U3MEPEHHBIX BEPTYIIKOM, C 11eJIbI0 000CHOBaHUS Mepexoa K
OCHOBHOMY M COKPALICHHOMY CIIOCO0aM

HN3mepenue pacxoa0B BOAbI NOIJIABKAMHU

VYcoBus NTpuMEHEHUS MOIJIABKOB JIJIs1 U3MEPEHHUS pacX010B BOIbl. MI3mepeHune pacxoaa BOIbl
MTOBEPXHOCTHBIMHU IOIUIaBKaMH Ha paBHUHHBIX pekax. CocTaB U MOPSAAOK paboT Npy U3MEPEHHUH
pacxojia Bozbl. CriocoObl 3aCEUKH MOIUJIABKOB: M0 Pa3MEYEHHOMY TPOCY, YIIIOMEPHBIMHU IPUOOpamMu C
Oepera

[TorpemHoCcTH M M3MEpEHUs pacxo1a BObI NOIIABKAMM.

Brruncnenme QUKTUBHOTO pacxoja BOJbl, U3MEPEHHOTO MOBEPXHOCTHBIMHU MOILIABKAMHU.
Brrunciienune aeicTBUTENBLHOIO pacxona Boasl. [loaroroBka nanueix B kHmkke KI'-7M k
aBTOMAaTU3MPOBAHHON 00paboTKe

ABpOruIpoOMEeTPUUYECKUM METO ] H3MEpEHUs pacxoja Boabl. CocTaB MOArOTOBUTEIBHBIX PadOT.
CocTaB 1 1ocie0BaTenbHOCTh PaboT MPU U3MEPEHUU pacxo/ia Bojbl adpoMeronoM. O6padoTka
MaTepHaJIOB U3MEPEHUs. Brrunciienne pacxoia BOIbI.

HN3mepenue pacxona BOABI A0IJIEPOBCKUM Npoduiorpadom.

YcrpoiicTBo normiepoBckoror nmpoduiorpada Iopsaok padoTsl Ipu H3MEHH pacxoaa
norepoBckuM rpodunorpagom O6paboTka pe3ynbTaToB U3MEPEHHI JOMIEPOBCKUM
npoduorpadom.

HN3mepeHue pacxoa0B BOIbI HA MAJIBIX peKax

Oco0eHHOCTH U3MEPEHUS pacxo1a BOJIbI Ha MAIIbIX pekax. CrocoObl U3MEPEHHS PACcX0I0B BOJIbI
B €CTECTBEHHOM YIIOPSJI0OYEHHOM pycie. M3mepenne pacxona BoAbl B KOHTPOJIBHBIX PyCilax.

THUIBI KOHTPOJIBHBIX pyCET.

I'maponoruyeckue pacxogomepsl. THUITBI THAPOIOTHYECKUX PacX0I0MEPOB. Y CTPOICTBO,
MpaBujia YCTAHOBKH M DKCIUTyaTallM TOHKOCTEHHBIX BOJIOCIUBOB. MI3MepeHune pacxo10B BOJIbI €
IOMOIIBIK0 TOHKOCTEHHBIX BOJIOCIMBOB M3MepeHre pacxoa0B BObI C IOMOIIBIO BOJIOCINBOB,
BBIYMCIICHHE pacxoJ0B. 3MepeHne pacxoa BOJbI IPU UCTEUYEHUH U3 OTBEPCTHUS

YctpoiicTBo ruapomerpuueckux JoTkoB ([lapmrana, BeHTypu), mpaBui uX yCTaHOBKH U
3KcIuTyaranuu. M3Mepenne pacxo/a BOJbI C TOMOIIBIO JIOTKOB; BBIYMCIEHHUE pacxoaoB. M3mepenue
pacxozaa Boabl 00EMHBIM CITIOCOOOM.

[TorpemrHoCcTH U3MEpPEHUs pacxoq0B BOJbI THAPOIOTHUYECKUMH PACX0I0MEpPaMU

VYyer cToka BoJIbl Ha THIPOTEXHUUYECKUX COOPYKEHUSIX

Ompenenenne pacxo10B BOABI HA THAPOICKTPOCTAHIIUSIX, CYMMapHBIN CTOK B CTBOPE
ruApoysna. OleHKa TOUHOCTH y4yeTa CTOKa.

N3mepenne pacxo10B BOJBI HA BOJI03a00PHBIX U COPOCHBIX COOpYX)eHUsX. [lorpemHoctr
orpeiesieHus 3a00poB 1 COPOCOB BOJIBI.

PacxonoMepbl rTHAPOTEXHUYECKUX COOPYKEHUM U cuCcTeM BoJiocHa0keHust. CriocoObl
rpagyupOBAHUS TUAPOATPETATOB, BOJOIPONYCKHBIX COOPYKEHUM, paCX0OJ0OMEPOB.

Metoanyeckue yKasaHus
B pesynbrare M3ydeHUs TeMbl ydalldecs JODKHBI YETKO IMPEACTABIIATH, C KAKOW LENBIO U C
KaKOM 4acTOTOW M3MEpSAIOTCS PacXojbl BOJbI, 3HATh CHOCOOBI M3MEPEHHUsI PACXOIO0B BOJBI U B KaKUX
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CIydasix TPUMEHSIETCS Kaxabld U3 crmoco0oB. HeoOxomumo oOpaTuTh BHUMaHHE Ha pPa3OMBKY
THIPOMETPUYECKUX  CTBOPOB, Ha WX 3akperuieHne W oOopynoBanue. Ilpum  pa3zOuBke
T'HJIPOMETPUYECKOr0 CTBOPA CIEAYeT MPaBUWIIBHO BbIOPATh YYacTOK JUIsl OpraHU3aLUU HAOI0ACHUH 3a
IIPOJOJIbHBIM YKJIOHOM BOJIHOM ITOBEPXHOCTH.

[lpu wu3yyeHun 5TOM TeMbl HEOOXOAMMO YCBOUThb, KOIJa pacxol BOAbI H3MepseTcs
MOBEPXHOCTHBIMU TOTJIABKAMH, KaKOB MOPSAJOK U3MEPEHHs U CIIOCO0 3aceueK MOIUIaBKOB. YYaluecs
JOJDKHBl yMeThb 00pabaThiBaTh H3MEpEHHBIH pacxox. Ilpu BelUMCIEHMHM pacxoia BOABI CIENyeT
0o0paTUTh BHMMAaHHME Ha MPABUIBHOCTh BBIUYUCICHHUS WM moxdopa koddduuumeHra mepexoma oT
(GUKTUBHOIO pacxoja K aeiicrButesnibHoMy. KpoMe Toro, Hasto yMeTh IPpaBUIbHO IOJATOTOBUTH JaHHbIE
u3MepeHHoro pacxona KHWXKH KI'-7M(H) K aBTOMAaTH3MpPOBAHHOW OOpabOTKE M 3aHOCUTh HMX Ha
TEXHUYECKUI HOCUTEIb B IPOrpaMMe .

XKenarenbHo, 4YTOOBI CaMOCTOATENBHO OBLT HM3MEepeH u 00paboTaH pacxox BOJBI
IIOBEPXHOCTHBIMU IOIJIABKAMH, U3MEPEH Pacxo/l BOJbI IOIUIABKAMU 110 HauOOJIbLIEH MOBEPXHOCTHON
CKOpPOCTH ¥ TJIIyOMHHBIMH MOILJIABKAMH, BBITIOJIHEHO WX BBIYHMCICHHE, MOATOTOBIEHBI MaTepHAIIbI K
nepdopanum 1 KOAUPOBAHUIO TaHHBIX.

Heob6xoauMo pazo0OpaTbCsi B CYIIHOCTH a’pOMETOA, B YCIOBHUSX €ro NPUMEHEHUS U
3¢ PEKTUBHOCTH.

Jlna nyqiiero ycBoeHus MaTepuania rno teme "M3mepeHne pacxo/loB BOJbl Ha MaJbIX pekax"
3apHCyiiTe Bce THIBI PACXOAOMEPOB, JaiiTe UM KPAaTKyK XapaKTEpUCTUKY, BBIUIINUTE GOPMYIy Ui
BBIUMCIIEHUS pacxoza BoJbpl. HeoOxoaumo 3HaTh, Kak M JUIsl KaKO# 11eJIM MPOU3BOAUTCA I'pagyupoBa-
HUE TUIPOJIOrMYECKUX PACX0I0MEPOB U KAaKOBA TOUHOCTh U3MEPEHMUSL.

Ilepen cucremoit PocruapomMera cTOMT BaXkHas 3a/1a4a: TOYHBIN y4€T BOJ M UX PALIMOHAIBLHOE
UCIOJIb30BaHUE. DTON pabOTON 3aHUMAeTCs CeTh TMAPOJIOTHYECKUX cTaHIMKi Pocruapomera u apyrux
BegoMcTB. OIlleHKa TOYHOCTH Y4Y€Ta WCIOJIb30BAaHMs BOJ| JIOCTaTOYHO MOAPOOHO W3JI0KEHA B
PEKOMEHI0BAaHHOM JIUTepaType

Bonpocsl 1u1si CAaMOKOHTP0JISA

UYro Ha3biBaeTcs pacxooM Bojibl? KakoBa 11enb u3MepeHus pacxoja Bobl?

ITonsatue "mMonens pacxona”.

3. Cmoco0sl 3MepeHus pacxo/ia BOJbI, HX CYIIHOCTh. OT 4ero 3aBUCUT BBIOOD criocoba
U3MEpEHUs BOJbI?

4. Yacrorta u3aMepeHus pacxojia Bojsl B TeueHue roja. OT kakux (paxkTopoB rHAPOTOTHIECKOTO
peKMMa OHA 3aBUCHUT?

5. Tlouemy HampaBieHUE THAPOMETPUUYECKOTO CTBOPA IOJIKHO OBITh NEPHEHIUKYIISIPHO
CpPEIHEMY HAIIPABIICHUIO TEYEHUS ITOTOKA?

6. Kak nponsBoautcst pa3OMBKa THAPOMETPHUYECKOTO CTBOPA TOBEPXHOCTHBIMH U TIPUBSI3HBIMA
NOTIJIaBKaMH, OM(PUIIIPHBIM TOJJBECOM, MOPCKOI BEpTYIIKON?

7. Kak 3akpernstorcs ¥ 000pyIyIOTCsl THAPOMETPUYECKUE CTBOPHI?

C kaxoii LeNblo ONpeneseTcs YKIOH BOAHON IIOBEPXHOCTH?

KaxkoBbI ciocoOs1 onpeienienrs yKJIoHa BOJIHON TOBEPXHOCTH?

9. B kakux ciydyasx U3MepsI0TCs pacXo/ibl BOAbI TOBEPXHOCTHBIMU MOIJIABKAMH, 110 HaUOOIbIIEH
MOBEPXHOCTHOM CKOPOCTH, IITyOMHHBIMHU NOTJIaBKaMH, MOTJIaBKaMH-UHTErpaTopamMu?

10. Kak onpenensieTcss MECTO MTPOXOXKICHHS MOTIaBKa?

11. KakoB nopsi0Kk U3MEpEeHUs pacxo/ia BOJIbl MOIIaBKaMH?

12. Kak BBIUUCIIAIOTCS pacXo/1 BOJIbI, U3MEPEHHbBIE MOIUIaBKaMU (TIOBEPXHOCTHBIMH, IO
HauOOJIBIIIEH CKOPOCTH, TITYOMHHBIMU TIOTIABKAMU-UHTETpaTOpaMu)?

13. B uem cocrout nmoarotroBka kHKkH KI'-7M(H) Kk aBTOMaTU3UPOBAaHHOK 00paboTKe?

14. CymHocts a3pomeroa. Ha kakux pexax MOXHO MPUMEHSTH 3TOT METO?

15. M3mepenue pacxoJ0B BOJIBI SBJISETCS OJHOM U3 INIaBHBIX pabOT Ha TMIPOJIOTHYECKUX MOCTaX,
MO3TOMY, HW3Y4YMB OTy TEMY, CTYIEHThl OO0S3aHbl yMETb M3MEpSITh PacXol BOIbI
MHOT'OTOYEYHBIM CHOCOOOM, BBIUUCIISATH €r0 AHAIUTUYECKUM U TpapUuecKUM METOJaMH,
MOJITOTOBUTH Pe3yJbTaThl U3MEPEHUS K aBTOMAaTHU3UPOBAaHHOM 00paboTKe.

N

®
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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.

Heo6xoanMo 3HaTh criocoObl U3MEPEHMsI PACXOJ0B BOJbI BEPTYIIKON, Ha3HAYEHNE OCHOBHBIX
U JIONOJHUTENBHBIX CKOPOCTHBIX BEpPTHKAJIEH, COCTaB W MOPSAOK pabOT INpU HU3MEPEHUU
pacxoja BOABI BEPTYIIKOH, OCOOCHHOCTH M3MEPEHMs B Pa3IMUYHBIX YCIOBHUAX (OTKPBITOE
pycno, nenocras, aedopmanus u T.4.). g 3aKperuieHus W3y4eHHOI0 MaTepuana CIeayer
CaMOCTOSITEJIbHO U3MEPUTh PACXOJ BOJIBI.

BakHbpIM BOIIPOCOM SIBISI€TCS TEKYIIUMN KOHTPOJIb U aHAJIU3 PE3yJIbTaTOB U3MEPEHUS PACX0I0B
BOJIbI M BBISICHEHHME TOYHOCTH HM3MepeHHs. BHuMarenbHO npopaboTaiiTe 3TOT BOIpPOC IO
HacraBnenuto [2., ¢.171-173]. OT TouyHOCTH H3MEpPEHHUS, OT MAaTEPHUAIIOB, IPEICTABICHHBIX
THJIPOJIOTUYECKUMH TIOCTaMHU, T.€. OT THAPOJIOrHMyYeckod HH(OpMalUHU, 3aBUCUT KauecTBO
oOCITy>)KMBaHMsI MOTpeduTenell ruapoMereopoiorndeckor naopmanuu. Heodxonumo ymers
aHAJIM3UPOBATh PAcXoJIbl BOJBI C LI€JIbI0 0OOCHOBaHMSI OCHOBHOT'O U COKpAILlEHHBIX CIIOCOOOB
U3MEpPEHUS pacX010B BOJBI.

Cnioco0Obl U3MEPEHHMS Pacx0/1a BOJIbI BEPTYIIKOHN (TOYSHHBIN, MHTErpallMOHHBIH). Kak
[I0/Ipa3eIIA€TCs TOUSUHbIN U UHTErPAallMOHHBIN CIIOCOObI?

Kak Ha3Ha4aeTcs YMCII0 U MECTOIOJIOKEHUE CKOPOCTHBIX BepTukanei? Koraa HazHavaroTcs
JIOTIOJIHUTENIbHBIE CKOPOCTHBIE BEPTUKAIIU?

CoctaB u ops 0K pabOThI IPH U3MEPEHUHU PACX0/1a BOJIbI BEPTYILKOIA.

Kakue ocobeHHOCTH HEOOXO0AMMO COOJIIOAATH MPU U3MEPEHUH PACX0/1a BOJBI MPH JIETOCTABE,
3apacTaHUM PycCila, KOCOCTPYHHOM TeueHHH, AedopMaluy pyciia i Jpyrom ruipoaoruieckom
pexume?

TexHuka 6e30mMacHOCTH P MPOU3BOJCTBE PAOOT C JOAKH, IIPU LIYTOXO/IE U JIET0XO0/IE.

Kak Beluucnsercs pacueTHbli ypOBEHb BOJIbI HAJ[ HYJIEM IIOCTA IIPU ObICTPOM M3MEHEHUHU €0
3a BpeMsl U3MEpEHUs pacxo/1a BOJIbl ?

C xakoil TOUHOCTBIO POU3BOAUTCS 3anuch B Tadbmuiy "[Ipunsteie nanusie” KI'-3M(H) (Q, F,
ch, Vﬁan6, B, hcp, hHau6, \]) 7

UYTo 3HaYUT MOATOTOBUTH U3MEPEHHBIN pacxo/] BOJbl K aBTOMaTU3UPOBAHHOIN 00paboTke?

B 4yeMm cocTouT TeKymuii KOHTPOJIb U aHAJIU3 U3MEPEHMSI PACX0J0B BOJIbI?

B yem cocTout aHaIM3 pacxo0B BOJbI, K3MEPEHHBIX BEPTYLIKOM, € 1IEJIbI0 000CHOBAHUS
OCHOBHOTI'O M COKpAIIEHHBIX CIIOCOOOB U3MEPEHUS pacX0J10B BObI?

Kak BbIOpaTh OJHY (penpe3eHTaTUBHYIO) CKOPOCTHYIO BEPTHUKANb JJIs U3MEPEHHUs pacxoja
BO/IbI COKpPAIIEHHBIM CLIOCOOOM

[Topsiox n3Mepenus pacxoza BOJbI IPU COKPAILIEHHOM CIIoco0e

KakoBbI criocoObl H3MEpeHus pacxo/10B BOJIbI HA MAJIbIX peKax?

B kakux ciay4yasx He0OXOIUMO YHOPSAIOUYUTH PYCIIO ISl K3MEPEHUSI pacxoaa BOAbI?
N3mepenue pacxona BOJbl B ECTECTBEHHOM YIIOPSIOYEHHOM pycClI€.

Tunel KOHTPONBHBIX pycen. ['1e ycTaHaBIMBaeTCss BOAOMEPHOE YCTPOMCTBO B KOHTPOJIBHOM
pycae?

N3mepenue pacxoza BoJbl B KOHTPOJIBHOM PYyCIIE.

THUnbl TOHKOCTEHHBIX BOJOCIUBOB. [IpaBuia yCTaHOBKM M dKCILTyaTalluH.

N3mepenue pacxo0B BOJbI C TOMOIIBbIO TOHKOCTEHHBIX BOJOCIHBOB.

VY CcTpoiicTBO BOIOCIUBOB MPAKTHUYECKOTO MPOQHIIS, MPaBUIa UX YCTAHOBKU U 3KCILTyaTalllu.

Y CeTpoCcTBO rHAPOMETPUYECKUX JIOTKOB. [IpaBuita uX yCTaHOBKM M DKCIUTyaTalllH.
Brruucrienue pacxo/10B BOABI 110 TUAPABINYECKUM (hopMysiaM U Tabiuiam.

Kakas pabora mpoBoaUTCS IO IPayUPOBAHHIO THIPOIOTHUECKUX pacxooMepoB? TouHOCTh
U3MEpEHUS.

[TpuHIMI U3MepeHus pacxoa BoJbl 0ObEMHBIM CIIOCOOOM.

CymHocTh crocoba CMEIIEeHUs U €ro BApUaHTHI.

[Topsnox n3MepeHus pacxoza BObI IO CIIOCO0Y HOHHOT'O MTAaBOJIKA,

BBIUHCIIEHHE PAcXo0/a.

Mertoapl yuera CTOKa Ha BOJI03a00PHBIX U COPOCHBIX COOPYKEHUSX.

TouyHOCTB yueTa cTOKa 110 XapaKTEePUCTHUKAM THIPOCOOPYKEHHM.

VY4er BoAbI HA HACOCHBIX CTAHLUAX, TOYHOCTh YUETa.
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47. Y4eT cToKa Ha TUJIPABINYECKUX DIICKTPOCTAHITUAX.

48. Yder BOJIbI B BOJOMPOBOIHBIX CUCTEMAX, TOYHOCTh YUeTa CTOKA.
49. Metoapl yueTa 1 OIIEHKH 3a00pa MOI3EMHBIX BOJI.

50. I'pagynpoBanue ruapoarperaros I'OC.

51. I'panynpoBaHne HACOCHBIX CTAHIIUM.

52. I'pamynpoBaHme pacXxoa0MEPOB

Jluteparypa. [2, c. 161-171]; [5, c. 182-192], [0, ¢.152-155].
Jluteparypa: [2, ¢.90-110]; [1, ¢.91-103, 243-260], [5, c.139-150] [6, c. 122-143].

Juteparypa: [ 2, ¢.111-117, 123-161, 171-173], [1, ¢.120-183, 242, 243], [5, ¢.158-163].

Tema 5. HABJIIOAEHUSA U PABOTDI 110 U3YYEHHNIO HAHOCOB

ITporpamma
Ha0nronenns 3a B3BelieHHbIMH HaHocaMH . L{enb u3yuenust HaHocoB. B3BelieHHble, BIEKOMBIE U
JOHHBIE HaHOCHL. [Ipubops! 1t 0TOOpa MPOO BOJIBI CO B3BEHICHHBIMU HAaHOCAMU. METO/IbI U3MEPEHHUS
B3BEIIICHHBIX HAHOCOB: TOUYE€YHBII,( MHOTOTOYEUHBIH, OCHOBHOM, OJHOTOYECUHBIN) M HHTETPAIIMOHHBIM.
OT60p eMUHUYHBIX U KOHTPOJIbHBIX EAMHUYHBIX P00 BOABI HA MYTHOCTh. M3ydeHune cyTouHoro xoaa
MYTHOCTH.

Brruncnenue pacxoia B3BEIICHHBIX HAHOCOB aHATUTUYECKUM U Ipa@ruecKuM CIIOCOOaMH.
[ToaroroBka maHHBIX U3MEPEHUH pacxo/a B3BEIICHHBIX HAHOCOB B KHMXKKE KI'- 6 M (H)
aBTOMAaTU3MPOBAHHOW 00paboTKe.

H3yuyenne BJIeKOMBIX U JOHHBIX HAHOCOB.

[TpuGops! 1715 U3MEpPEeHHs PACXO0B BIEKOMBIX HAHOCOB Ha TOPHBIX pekax.l3mepenue
pPacxo0B BIEKOMBIX HAHOCOB Ha TOPHBIX PEKax, BBIYMCIEHUE pacxo/a BoJbl. OnpenenaeHne pacxoi0B
BJIEKOMBIX HAHOCOB Ha FOPHBIX PeKax CyMMAapHbIM CIIOCOOOM.

Habmronenus 3a TOHHBIME HaHOCaMHU (OTJIOKEeHUAMN). Llenb n3yueHus: JOHHBIX HAHOCOB.
Cpoku 1 ops10Kk 0TO0Opa TOHHBIX HAHOCOB Ha paBHUHHBIX pekax. [Ipubops! 11t otOopa npod
JaHHBIX HaHOCOB. OmpeieleHne XapaKTePUCTHK JOHHBIX HAHOCOB TOPHBIX PeK (poTorpadpuyeckum
MetoaoM. Criocob obmepa ¢ TOMOIIbIO paMbl-CeTKH. CPOKH U MOPSJIOK BHIOIHEHUS HAOIIOIEHUH.

Oo6padoTka npod HaHOCOB Ha nmocTy. CoctaB padoT Mo 06padoTKe MPoO HAHOCOB Ha MOCTY.
Beizienenue B3BeIIEHHBIX HAHOCOB M3 P00 BOJIbI aBTOMATUYECKUM (DPUIBTPOBAHUEM, O] IaBICHUEM,
C mpeABapuTeIbHbIM oTcToeM. KoarynupoBaHue B3BELIEHHBIX HAHOCOB. Y CTPOICTBO Mprbopa
Kynpuna n pab6ota ¢ HUM. YcTpoicTBO (pmiibTpoBaibHOTO mkaga. BeicymmBanne. YnakoBka u
Nepechbulka HAHOCOB B J1aOOpaToOpHIo.

O0padoTka npod HaHOCOB B J1a0opaTopuu. [ToaroroBka oOpasia HaAHOCOB K aHAIIU3Y.
CocraB pabot. B3emmBanue 4ucThiX GpuabTpoB. B3pemnBannue GuibTpoB C HAHOCAMU U
oIpeJiesIeHUe KOJIMYECTBa HAHOCOB B pobax. OnpezeneHne rpaHyIoMeTpHIECKOr0 COCTaBa HAHOCOB.
Pa3znenenue KpymHbIX, CPEAHUX U MEIKUX (PaKIMii HAHOCOB: HEMOCPEACTBEHHBIM OOMEPOM YaCTHIL
Ha rPOX0Te, CUTOBBIM METO/I0M, Ha (PpaKLHOMETpPE, MUIIETOYHBIM CIIOCOOOM

OO6paboTka 1 aHanu3 pe3ynbratoB. OnpeaeneHue u coaepKaHue OpraHMuecKux 1
MUHEPAJIBHBIX BEIIECTB B JOHHBIX HaHOCax. OnpeneneHnue rurpoCKONMYecKon Baaru, INIOTHOCTH
YacTUIl HAHOCOB U TUIOTHOCTH CMECH HAaHOCOB B €CTECTBEHHOM 3aJIETaHUU.

Kontpons 3a paboramMu 1 HaOIIOACHUSMU 110 H3YyYEHUIO HAHOCOB, BBIMOJIHAEMBIMH Ha
TUIPOJIOTUYECKUX MTOCTAX M CTAHIUAX

25



Meroandeckue ykazaHus

B naHHOll TemMe HeOOXOIMMO 3HATh IIeNIb M3y4YEHHUS HaONIOJCHUN 3a B3BEIICHHBIMU
HaHocaMu. JlaHHblE 3TUX HAOMIOJEHWM IIUMPOKO  UCHOJB3YIOTCS IPU  PEIIEHUU  psja
TUAPOTEXHUYECKUX MPoOJIeM, JAl0T BO3MOKHOCTH pEIIaTh BOINPOCHI O CPOKAX U PEXKUME 3alJICHUs
BOJIOXPAHWJIHIL, OPOCUTENIBHBIX CUCTEM U JAPYTHe BaXKHBIE MPOOIEMBI.

Cremyer 4eTKo pa3o0paThbCsi B TAKUX MOHATHAX, KaK "eIMHUYHAsI MYTHOCTB'", "KOHTpOJIbHAS
eIMHUYHAsAS MYTHOCTH'", "CpeIHsisl MYTHOCTB'", 3HATh CpPOKH HaOJIOJCHUN, MECTO MIPOHM3BOJCTBA
U3MEpeHull, a Takxke MPUOOPHl M WX MpaKkTUdeckoe NpuMeHeHue. JKemaTeslbHO, YTOOBI CTYIEHTHI
CYMEJI CaMOCTOSITEIbHO U3MEPHUTH PAcXo]l B3BEIICHHBIX HAHOCOB, 00pabOTaTh €ro aHAJIMTHIECKUM U
rpaduyecKonM croco0aMu, 3aKOUPOBATh MOJIYYEHHBIE JaHHBIC U MOATOTOBUTH UX K 3aHECEHUIO Ha
TEXHUYECKU HOCHUTEb.

OOpaTtuTe BHUMaHKE Ha CPOKU U MOPSAOK 0TOOpa MO0 TOHHBIX HAHOCOB PAaBHUHHBIX U
ropubix pek. [losHakombTech ¢ mprubopamu It M3MEPEHUS pacxo/1a BIEKOMBIX HAHOCOB, a TAKXKE C
npubopamu g 0T00pa mpod TOHHBIX HAHOCOB (OTIIOKEHUI) Ha THIPOJIOTHYECKON CTAHIIMU WJIH B
YI'MC.

HeoOxonuMo mpaBMIIBHO ONPENEIUTh METOJ BBIJIEICHHUS B3BEIICHHBIX HAHOCOB U3 MPOO BOJBI U
COOJTFOAATh MPH MPOU3BOJICTBE PAOOT TOYHOCTh H3MEPEHUI U BBIYUCIICHUH.

JlanHble 0 pacxodaxX B3BELICHHBIX HAHOCOB 3aBUCAT HE TOJBKO OT KAayeCTBA BBINOJHEHUS
MOJIEBBIX PadOT, HO U OT TOYHOCTH JaOOpPAaTOPHBIX PabOT, MOITOMY KEJIATeIbHO, YTOOBI ydaluecs
nmo3HakoMmiIuch B jaboparopun YI'M co B3BemmBaHueM (UIBTPOB, C MPOHU3BOACTBOM aHAIM30B
pa3sHBIMU METOJIaMH (CUTOBBIM, (PAKIIHOMETPOM, IMUTIETKOMN).

[IpakTuueckue 3anstus 18, 19, 20
Brruucnenue pacxoma B3BEIIEHHBIX HAHOCOB AHAJIUTHYECKHUM CIOCOOOM: BBIYHCICHUE
pacxoja BOJIbI; BBIUMCICHHE Pacxoja B3BEIICHHBIX HAHOCOB; MO 3HAYECHMUSIM €IMHUYHBIX PACXOI0B
B3BCIIICHHBIX HAHOCOB WJIM IO CpeJHEH MYTHOCTH HAa BEPTUKAJIW; TOJrOTOBKA JIAHHBIX pacxoja
B3BEIICHHBIX HaHOCOB B KHIKKe KI'-6M(H) k aBTOMaTH3HpOBaHHON 00paboTKe, 3aHECEHHE TaHHBIX Ha
TEXHUYCCKHI HOCUTEIIb

Bonpocs! 1151 CAMOKOHTPOJIS .

KaxkoBa 1ienp u3yueHus: HaOJIIOCHH 32 B3BEIIICHHBIMU HAHOCAMU?

Urto Ha3BIBAeTCS PacX0/I0M B3BEIICHHBIX HAHOCOB, BICKOMBIX HAHOCOB U JIOHHBIX HAHOCOB?

3. VYcrpoiicTBo mpuOOPOB [UTsl 0TOOpa €AUHUYHBIX U KOHTPOJIBHBIX €AMHHUYHBIX TPOO BOJBI HA
MYTHOCTbh: 6aToMeTpa-OyThUIKM Ha IITaHre, 6aToMeTpa-OyTHUIKU B TPy3€, BAKYYMHOTO
6aromerpa.

4. CnocoObl U3MEPEHUS PACXO0B B3BEIICHHBIX HAHOCOB. B Kakux ciiyyasx KaKJIbIM U3 HUX
CJIe1yeT MOJIb30BaThCs?

5. Urto Takoe eqUHUYHAS MyTHOCTh, KOHTPOJIbHAS €IMHUYHAs MyTHOCTH? ['/1e U B Kakue

cpoku oHH OepyTcsi? KakoBo ux HazHaueHue?

Korna 6epytes npoOsl 1t onpeieneHns rpanyIOMeTPUIECKOro cocTaBa?

Kak npousBoautcs oopadoTka kHkku KI'-6M(1H)?

Kax Bpramcisiercst pacxo/1 B3BEIIEHHBIX HAHOCOB Tpaduaeckum criocobom?

B yem cocTout moAroToBKa JaHHBIX pacxoja B3BelIeHHBIX HaHOcoB KI'-6M(H) k

aBTOMATHU3UPOBAaHHOW 00paboTKe?

10. [enp 1 cocTaB HAYYHO-METOAMYECKHUX PAOOT MO U3YYCHHIO BIEKOMBIX HAHOCOB, JOHHBIX
HAHOCOB.

11. TTpubopsl A U3MEPEHHs pacxoja BIEKOMBIX HAHOCOB Ha TOPHBIX peKax : 6aromeTp-
ceTka, batometp ceryatsiii [11-29. Pabora ¢ Humu.

12. Kak uzmepsieTcst pacxoj BIEKOMBIX HAHOCOB Ha TOPHBIX PeKaxX CeTYaThIMU OaToMeTpamu?

13. Kak BBIUMCIHUTH pacxo/ BIEKOMBIX HAHOCOB?

N
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14.
15.
16.

17.

18.

19.
20.
21.
22.
23.
24,
25.

26.

27.
28.
29.
30.

Kak ompenensiercst pacxos BIEKOMBIX HAHOCOB Ha TOPHBIX peKax CyMMapHBIM CLIOCOO0M?
Cpoxku u mopsok oT0opa npod TOHHBIX HAHOCOB PABHUHHBIX PEK.

[TpuGops! aist oT60pa Mpod TOHHBIX HAHOCOB (OTI0KEHUM )0TOOpHUK 'P-86, mTaHTroBbIf
nuouepnarens ['P-91, nonnsiit uryn I'P-96, nnouepnarens (JY). Pabota ¢ numu. Texnuka
0€30MMacHOCTH MPH MPOU3BOJICTBE PadOT.

Kak onpenensiroTcst JOHHBIE HAHOCHI Ha TOPHBIX peKax (oTorpauyeckuM METOI0M,
criocobom oOMepa, ¢ TOMOIIbIO paMbI-CETKH?

Cpoxu 1 NOPsIIOK BBIMOTHEHUST HAOJIIOACHUH 32 JOHHBIMU HaHOCaMU (OTJIOKEHUSIMU) Ha
TOPHBIX peKax.

CyIHOCTh METOIOB BBIICTICHHS B3BEIICHHBIX HAHOCOB U3 IPOO BOJBI.

KoarynupoBanue B3BEIIICHHBIX HAHOCOB.

YcrpotictBo mpubopa Kynpuna u padora ¢ HUM.

YerpoiicTBO pritbTpoBaIbHOTO IIKada.

Kak mpou3BoanTCs BRICYIIMBAHKE, YIIAKOBKA U TIEPECHUIKA HAHOCOB B JabopaTopuio?

C Kako# TOYHOCTBIO B3BEIINBAOTCS (DUIBTPHI?

Kaxk onpenensiercss koaudecTBO HAHOCOB B IpoOax? 3. B uem 3akirouaercs MoAroToBKa
oOpasiia HaHOCOB K aHANu3y?

AHanu3 HAHOCOB CUTOBBIM METOJIOM, METOI0M ()PAKIIMOMETPA, MUTIETOYHBIM METOJIOM,
KOMOMHHPOBAaHHBIM MeTo/1IoM. OOpadoTKa pe3ynbTaToB aHAIIM3A.

Onpenenenue cojiepkaHns OpraHMueCKUX BEIIECTB B JOHHBIX HaHOCAX.

Kak omnpenensieTcst rurpockonuueckas Biara, INioTHOCTh YaCTHUIL

HAaHOCOB U IUIOTHOCTh CMECH HAaHOCOB B €CTECTBEHHOM 3aJleraHun?

B yem cocTout KOHTpPOIIb 32 paboTOM 1 HAOIIOEHUSMU 110 U3YUYSHHUIO HAHOCOB Ha
THIPOJIOTUIECKUX CTAHIMAX U TIocTax?

Jluteparypa.[2, c. 197-202, 318-339], [1, c. 198-206] [6, c.247-258].
Jluteparypa: [2, c. 202-204]; [1, c. 204-212]; [5, ¢. 259-272].
Jluteparypa: [,2, c. 182-197]; [i, C.183-197J; [5, ¢.225-240]; [6, ¢.205-219].

Tema 6. TUJIPOMETPUYECKHUE PABOTEI B 3UMHMIA [TEPUO]]
. CrieninasnbHble HAOJIIOICHUS 32 JIEJOBBIMU SIBICHUSMU

IIporpamma

CneuuajbHble HA0JII0IEHHUA 32 J1eI0BBIMH SIBJCHUSIMH
Henb nabmroaennii. CocTap criennaibHbIX HAOMIOACHUN U paboT B EPUO/IBI JIETOBOTO PEXKUMA

pexK.

MapmpyTHoe o0ciieZIoBaHUE JIETOBBIX SBJICHHI 32 TIPEAeTIaMH y4acTKa MoCcTa, KapTHPOBaHHE
JIeI0BOI OOCTaHOBKH.

Habnronenus 3a mryroxojoM, m3MepeHne pacxoja myru. Mamepenue pacxo/a ibiaa.

ABuapa3zBe/ka JeI0BO 00CTaHOBKH

IIpoBenenue e10MEPHBIX CbEMOK

Lenp negoMepHbBIX CheMOK. JIeoMepHbIe CheMKH Ha OOJBIINX U MaIbIX peKax

O6paboTka 1 aHaIU3 MaTEPUAJIOB JIETOMEPHBIX ChEMOK.

Huabmroienus 3a TONIIMHOM JIbJIa Ha JIEOBBIX MEepenpaBax U JOpOrax-3MMHHUKAX.

Mertonuueckre ykazaHus

HpI/I HN3YUCHUU TEMBI CJIICAYCT YCBOUTH ULCJIb Ha6JHO,ZleHPII>i 3a JICIOBBIMM SBICHHSMU. B
3UMHHI nepuoa Ha MHOIMX pCeKax IIBIBET MIyra, JICA, KOTOPBIC IMPHUHOCAT OOJIBIION Bpca
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THIPOTEXHUYECKOMY CTPOUTENBCTBY, 00pa3ysl 3aKOpbl, 3aTOpbI, JIEJSHbIE MEPEMbIUYKH, JIETOCTAaB.
[ToaToMy HEOOXOAMMO CBOEBPEMEHHO MPOBOAUTH MApIIPYTHBIE 00CIENOBaHUs, aBUAPA3BEIKY JIeIO-
BOI OOCTaHOBKH C 1I€JIbI0 CBOEBPEMEHHOM HH(pOpMaLMK 00 ONACHBIX SIBICHUSIX, BECTH HAOIIOACHUS 3a
LIYTOXO0JIOM U JIE0XO0OM.

[Ipu npoBegeHHH pabOT MO H3MEPEHUIO PACXOJOB MIYT'H, JibJa MpPH MapIIPYTHBIX
o0cIieI0BaHMsX HEOOXOIMMO 3HATh U COOJIIOIATh MTPaBHJIa 10 TEXHHUKE O€30MaCHOCTH.

OCHOBHOM 1IE€JBIO JICIOMEPHBIX CBEMOK SIBJISIETCS BBISBICHHE THUIMYHOCTH MeECTa
CUCTEeMAaTUYECKOTO M3MEPECHHsI TOJIIUHEI JIbJIa Ha yYacTKE MOCTa, HAIWYUS U MOIIHOCTH CIIOS IIyTH
MOJI0 JIBAOM, CJI0s CHera Ha Jbay. [lpu npoBeaenun pabotr HEOOXOAUMO 3HATh U COOIIOAThH MpaBUIIa
M0 TEXHUKE 0E€30MaCHOCTH.

3aKTIOYNTEILHON pabOTON JIEJOMEPHON CBEMKH SBJSETCS 0OOpabOTKa H3MEPEHHH W HX
aHaJIM3. AHaJIN3 MaTepUAIOB JICIOMEPHON CHEMKH, MPOBOIMMON Ha OOJIBIIUX U CPEIHUX pEKax,
COCTOHT B PAaCCMOTPEHHH IJIaHA U MOMEPEYHBIX MpouiIei TONIUHBI Jb/Ia HA yYacTKa C TOYKU 3PEHUS
pacmpe/ieNieHusl Ha HUX TMOJyYeHHBIX 3HAYCHHU, X OJTHOO0Pa3us HIIM 3aKOHOMEPHOCTH U3MCHCHHSI.

W3yuenue HaOIIOACHUM 3a JIETOBBIMU SIBICHUSIMHM, TOJIIUHOM JIbJA, CIIOEM IIYTH SIBISETCS
BaXHOH 3aaueil Uit 00CIyXKUBaHUS TOTPpEOUTENel THAPOMETHH(POPMALUH (71 TIeperpaB B 3UMHUIN
MepHoJ,, CYAOXOACTBA, [UIsl THUIAPOJIOTMYECKOrO0  OOOCHOBaHHS  IMPOEKTOB  CTPOUTENIHLCTBA
THIPOTEXHUYECKHUX COOPYKCHHM, JJIs TTOJICYETa CTOKA BOJIBI U Jp.).

Bormpocs! uist caMOKOHTPOIIS

KakoBa niens HaOr01€HUH 32 JICIOBBIMU SIBICHHAMU?

KaxoBblI cpoku u coctaB HabJI0IEHUI?

Kakue paGoThl BBIOJIHAIOTCS IPU MAPIIPYTHOM 00CIIEJOBAaHHUH JICAOBBIX SIBJICHUI?

B kakue cpoku mpou3BOAATCS HAOIIOACHNUS 32 IIYTOXO0IOM U JIEA0X0A0M?

Kakue paGoThI BBIIOJIHAIOTCS IIPU U3MEPEHUH PAacXo/1a IIyTH, Jibaa?

TexHuka 6€30MacHOCTH MPH MPOBEACHUHU PadoT.

Korzaa u ¢ kakoii nenpio Mponu3BOIUTCS aBHapa3BeKa JeJ0BOH 00CTaHOBKHU?

KaxoBa 1ienb 1ejoMepHON CheMKH?

Kakue paGoThl BBINOIHSAIOTCS MPH JIEAOMEPHON ChbeMKe Ha OOJIbIINX U MaJIbIX peKax?

0. TexHuka 6€30MaCHOCTH TIPU TTPOU3BOJICTBE PadOT.

1. B yem cocTOMT aHAJIM3 MaTepHAalIOB JeIOMEPHON CheMKHU Ha OOJNbIINX U MajblX pekax? Kak oH
BBITIOJTHSETCS?

12. Korja mpou3BOASTCS MaplIpyTHBIE JIeIOMEpHbIE ChEMKH 3a MpeieiiaMy yJacTKa 1ocTa Ha

JIEIOBBIX NepernpaBax U goporax-3uMHHUKax? C Kakol Lenbio?

RRoOoo~NoO~wNE

Jluteparypa: [2, 0.247-266], [1, c¢.58-74].
Jluteparypa: . [2, ¢.266-286]; [5, ¢.326-331].
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KOHTPOJIbHAA PABOTA 2

Homep
Conep:xanue Bonpoca
BOIIpOCAa| BApUAHTa
1 1. [TpubGops! 1st onpeieIeHUsT HalTpaBICHUS TEUCHH: OMPUITSIPHBIN
110JIBEC, MOPCKasl BEPTYIIKA
2. I'unpoMerpuueckre BEPTYIIKY, IPUHIUN UX AeicTBUA. OCHOBHbBIE YaCTU
BepTywek. [IpuHaiexxHoCTH Ui paboThl ¢ BEPTYLIKAMU
3. Lenb u3mepenus ckopoct TedueHus. Ckopocth B Touke. Ilynbpcanus
CKOPOCTH. MTrHOBEHHAsI M OCPEAHEHHAsL CKOPOCTh B TOUKE
4. Pacnipenenenue ckopocteil TeueHus Mo IiyOuHe U IIUPUHE [TOTOKA.
Crioco0bl U3MEpEHHsI CKOPOCTU TEUCHHUS
S. N3mepenne CKOpoCTH TEYEHUS THIPOMETPUYECKON BEPTYILIKOM.
Ha3nauenue Touek (rOpU30HTOB) U3MEPEHUS CKOPOCTH ITPH OTKPHITOM
pycne
6. H3mepeHne cKOpoCTH TEUYEHUS THIPOMETPUUECKON BEPTYILKOM.
HazHnaueHue Touek U3MEpEeHUs: CKOPOCTH MPH JIEAOCTABE U HATMYKHU B
pycie BOOHOW paCTUTEIbHOCTH.
7. Bbruncnenne ckopocTu T€UEHUs! B TOUKE, BBIUMCIIEHUE CpeIHEN
CKOpPOCTH Ha BEPTUKAJIN aHAIUTUYECKUM U rpa)uuecKUM METO1aMU
8. -10 |M3mepeHHe CKOPOCTU TEUCHMS MOMJIAaBKAMH; BBIYUCIEHUE CKOPOCTH
TEYECHMUSI
2 1. Crioco0bl H3MepeHHs YKIIOHOB BOHOM moBepxHOCTH. OOpaboTka 1
aHaJU3 JaHHBIX HAOJIOJEHUH 3a MPOJIOJIbHBIM YKJIOHOM BOJIHOM
MIOBEPXHOCTHU
2. ABpOMETO]1bl U3MEPEHUS PACXOI0B BOJIbI. Y CIIOBUS IPUMEHEHHUS
a’pOMETOJI0B U UX IPPEKTUBHOCTD
3. W3mepenue pacxona BOAbl BEPTYLIKON IPU KOCOCTPYHHOM TEUEHUU U
JnedopMaliuu pyciia B IEpUOJ BECEHHETO MOJIOBOIbS
4. Pa3z6uBka rugpomerpuyeckoro crsopa. Onpenenenne HarpaBieHUs
TUIPOMETPUUECKOIO CTBOPA TOBEPXHOCTHBIMHU MOIJIABKAMH,
OudUISIPHBIM TIOJIBECOM, MOPCKOM BEPTYIIKOM
S. CocrtaB ¥ nopsi1ok paboThl IPU U3MEPEHUH PACXOa BOIbI
IIOBEPXHOCTHBIMH IIOIJIABKAMH HAa PABHUHHBIX PEKax
6. CrniocoObl U3MepeHus pacxo10B BoJbl BepTylIKoi TodyeuHsle
CHOCOOBI:MHOTOTOYEYHBIH, OCHOBHOH, YCKOPEHHBIH, COKpaIlleHHbII
7. HazHaueHnie OCHOBHBIX U JOMOJIHUTENBHBIX CKOPOCTHBIX BEPTUKAJIEH.
3aKperIeHue CKOPOCTHBIX BEPTUKAJIEH
8. VYcnoBus mpuMeHEeHMsI TOTUIaBKOB JIJIsl K3MEPEHUS PacX0/10B BOJIBI»
N3mepenue pacxo/ia BOJbl TITyOMHHBIMU MOIIJIABKAMU, BBIYMCIICHHUE
pacxojna
9. CoctaB u Mops 10K paboTHI IPU U3MEPEHUU PACXO/A BOJIbI BEPTUKAIISAX
IIPU OTKPBITOM pyciie
10. Oco0eHHOCTH W3MEPEHHS Pacxo/1a BOJIbI BEPTYIIKOW MIPH JIETOCTABE,
3apacTaHUHU pycia
3 1-10 Beruncnuts pacxos BOJbl, H3MEPEHHBIM BEPTYIIKON, AHATUTUYECKUM U

rpaduveckuM MetoaMu. Beruncnenus BeIoaHATh B kHIKKE KI-3M(H).
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Homep

BOIpoca

BapuaHTa

Conep:xanue Bonpoca

HcxonHple nanHbIC IpUBEEHBI B Tab01.5, 6, 7, 8, 9

. MOHO MCTIONB30BaTh JIAHHBIE U3MEPEHHUSI PACX0]1a BObI
MHOTOTOYEUHBIM CIIOCOOOM CTaHIIMHU, HA KOTOPOil BBl paboTaere.
Hannbie kumkku KI'-3M(H) moAroToBUTH K aBTOMaTU3UPOBAHHOM
00paboTKe.

1-10

Bbruucnuth pacxo BoJibl, U3MEPEHHBIN TOBEPXHOCTHBIMH MOIJIABKAMU
B kHmkke KI'-7M(n). Haunsie kamxkku KI'-7M(H) moArOTOBUTH K
aBTOMAaTH3UPOBaHHOH 00paboTke. MicxonHble JaHHBIE TS BBICIEHUS
nanbl B Tabnuie 10. nepexonnoii koadduument npunate paBHeM 0,85

N3mMepeHne pacxod0B BO/bI B €CTECTBEHHOM YIIOPSIZIOUEHHOM PYCIIE, B
KOHTPOJILHBIX pycaax

['panynpoBanue HaCOCHBIX CTaHIUM. ['pagynpoBaHme pacxo1oMepoB

Cnoco0ObI TpayHpOBaHUS BOJOIPOIYCKHBIX COOPYKEHUM.
["pagyupoBanme ruapoarperatos I’ 9C

gl bW N =

VY4er cToka Ha TUAPABIMYECKUX JICKTPOCTAHIIMSAX: CYMMAPHBIA CTOK B
CTBOpE TUAPOY3JIa, ONPECIICHUE PAacXoa BOIbI Uepe3 ruapoarperaTsl mo
XapaKTePUCTUKAM ITPOITYCKHON CIIOCOOHOCTH M C TIOMOIIBIO
pacxoIoMepoB

Yuer BOAbI HA HACOCHBIX CTAaHIUAX, HA3HAYCHUEC U THUIIBI HACOCHBIX
CTaHHI/II\/JI. MCTOIII)I 1 TOYHOCTH y4€Ta BOJbI HA HACOC HBIX CTAHIMAX -

Croco0ObI yuera 3a00poB 1 cOpocoB. LIporryckHast crrocoOHOCTh
B0J103200pOB U BOA0COpOocoB. TOUHOCTE yUeTa CTOKA 10 XapaKTCPUCTHKAM
THIPOCOOPYKEHHIMA

yCTpOfICTBO TOHKOCTCHHBIX BOJOCIIMBOB. HpaBI/IJ'Ia YCTaHOBKHU U
OKCILIyaTalnun

Y CTpoICTBO BOJIOCIMBOB MpakTHdeckoro npoduist (Bogocims Kpammna,
BogomepHbIiii mopor CAKMMPU) u BogociuB ¢ MHPOKUM ITOPOTOM
MPSIMOYTOJIEHOTO PO HIIS; TTpaBMjIa MX YCTAHOBKH M OKCILTYaTAIlH

Y CTpoicTBO THAPOMETPHUUSCKUX JOTKOB. IIpaBmia nx yCTaHOBKH B
SKCILTyaTalyH

[Tpubops! 17151 oTOOpa MpoO BOABI CO B3BEIIEHHBIMH HAHOCAMM:
OaToMeTp-OyThUIKA HA ILITaHIe U B Ipy3€, BAKYYMHBIH 6aTOMETp

Cnoco0b1 U3MEPEHHS PACXOA0B B3BEIICHHBIX HAHOCOB: MHOTOTOYEYHBIH,
OCHOBHOW, OJHOTOYEYHbIN, CYMMApHBIN, UHTETPALIMOHHBIN

OT60p €IMHUYHBIX U KOHTPOJIBHBIX MTPOO BOJIbI HA MYTHOCTb

['panynomerpuyeckuii anaaus mpod HAHOCOB, 00Pa0OTKa PE3YJIHTATOB
aHaM3a- KOMOMHUPOBAHHBIM METOJIOM CUTa-(PAKITUOMETD,
KOMOWHHUPOBAHHBIM METOJIOM MUTIETKA-(PPaKIIMOMETP

5-8

yCTpOfICTBO an60pa, €T0 Ha3HAUCHUC, YCIIOBUA IIPUMCHCHUA, pa60Ta C
HUM:

6arometpa cetuatoro [11-29,

6aromerpa-OyTbuIkH B rpy3e ['P-15

npubopa Kynpuna,

O N O 01

mrranroporo qHouepmnarens ['P-91, nonnoro nryna I'P-69

Ornpenenenne XapakTepUCTHK JOHHBIX HAHOCOB TOPHBIX PEK:
dotorpaduyeckuit METO, Crocod oOMepa, C MOMOIIBIO PAMBI-CETKHU.
CpoK#H ¥ TOPSAOK BHIMOJHEHWS HAOIIOICHUHN

10

Crioco0b! BbIIETICHNS B3BELICHHBIX HAHOCOB U3 P00 BOJIBI, MX
IIPUMEHEHHE
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Homep

BOIIpOCa| BapuaHTa

Conep:xanue Bonpoca

7

ABuapasBejka J1eJJoBOi 00CTaHOBKH

HpOI/ISBOI[CTBO JEOJOMCPHBIX CbEMOK Ha OOMIBIINX U CpE€AHUX pCKax

[Tpou3BOACTBO JIEAOMEPHOI ChEeMKH Ha MaJIbIX peKax, 00paboTKa u
AHAJIN3 PE3yJIHTATOB HAOIIOICHUIA

OO0paboTka 1 aHAJIU3 PEe3yJIbTATOB JICJOMEPHON ChEMKH, TPOU3BEACHHOM
Ha OOJIBIIMX U CPEAHHUX pEKax

Lenb negoMepHbIX cheMOK. TexHHKa 6e30MacHOCTH PU MTPOU3BOJICTBE
JIETOMEPHOM ChEMKHU

L{enp HaOMrOACHUH 32 JICIOBBIMH SIBIICHUSMU. [leproIb! 1e10BOTO
pexuMa pex

CocraB cienManbHBIX HAOMIOAEHUH U Pa0OT 3a JICTOBBIMU SIBICHUSMHI

MapmipyTHbie 00CIe0BaHMs JISTOBBIX SBJICHHIA, KAPTUPOBAHHE JIEJOBOI
00CTaHOBKHU

Habmronenus 3a mryroxogom. M3mMepenue pacxofoB IIYrH U JbAa

10

MapipyTHble JIeJOMEPHbIE ChEMKH 3a MPeIeIaMH yyacTKa I1ocTa
U3MepeHue TOJIIMHBI JIbJIa Ha JIEJOBbIX NIEpenpaBax U J0porax-
3MMHHUKax

8 1-10

Beraucnute pacxo] B3BEIICHHBIX HAHOCOB aHATUTUYECKUM METOIIOM.
Brraucnenye BRITTOIHATE B KHIKKE AJId 3allMCHU USMEPCHUA pacxoa

B3BelIeHHbIX HaHOcoB KI'-0M (1) McxoaHble 1aHHbBIE IO H3MEPEHUIO

pacxo/a Boja B3sTh U3 Bonpoca 3 u Tadu.11

Tabmuna 5

Boinucka u3 KHMXKKH JUIs 3anMcy u3MepeHus pacxoza Boasl Ne 35 ot 1 okTs16ps 2010 T,
p.Bsrka, r.Kupos. Kox nocra 76556.
VYcnous paboThl: cTBOp 5 pacnosoxkeH B 1,850 kM Bblllle OCHOBHOTO BOJOMEPHOTO

YCTPOMCTBA.

O6cranoBka paboTel COCTOSIHME PEKHU: YUCTO, ITOT0/1a: ICHO, BETEP: CIIa0bIii-, peKa: THXO.
Beprymika cuctemsl Tuna I'P-21M, Ne 3241, nonactaoii BuHT Ne 1. Konrakt uepes 20

000pOTOB.

HauanbHast CKOpOCTh BEpTYILIKH J1aHa JUIs KaXK10T0 BapuaHTa B Ta0J1.6 -Bepryika
OIlyCKaeTcsl Ha TPOCe.
I'py3 pb160BUAHOI POPMBI, BeCOM 25 KT, pacCTOSTHHE OT OCH BEPTYILIKHU /10 HU3a Ipy3a

0,25 M.

3a NOCTOSIHHOE Hayvajlo MPUHAT cToJ0 Ha JieBoM Oepery. Pacxon oTHeceH k mpomepy Ne
35 ot ot 1 okta0ps 2010 r. I'paynpoBoUHOE ypaBHEHHUE BEPTYIIKH JJIs1 KaXKA0T0
BapHaHTa JaHo B Ta0J.6.

Ta0numa 6
HavanpHas
CKOPOCTb Bapuant I'panynpoBoyHOE ypaBHEHHE BEPTYIIKU
BEPTYIIKH
0,034 1 V=0,218n+0,034
0,019 V=0,229n+0,019
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0,027 3 V=0,224n+0,027
0,031 4 V=0,211n+0,031
0,016 5 V=0,231n+0,016
0.025 6 V=0,223n+0,025
0,029 7 V=0,027n+0,029
0,026 8 V=0,230n+0,026
0,018 9 V=0,220n+0,018
0,030 10 V=0,218n+0,030
Tabmuma 7
YpoBens |3a BpeMs U3MEpEHUs pacxoja [Ipu mpomepax
No cgam  |orcuer, cm [mpuBoaka |Ne cBau OTCUET, CM MPUBOJKA
perKu perku
Havans- |4 53 142 4 54 142
HBIN
Koneunsrii |4 54 142 4 56 142
Tabmuua 8
Howmep Beptukanu | Paccro- |[myOuna, No BepTukanu. Paccro- | I'myGuna, m
[Ipomep- |Cxopoct- | SHHUE OT M [Ipomep- |Cxopoct- | SIHHE OT
HOU HOU OCT, HOM HOI TTOCT.
Hayarna, Hayana,
M M
Yp.n.6 35,0 0,00 12 180 2,82
I 70,0 1,44 13 190 3,05
2 1 60,0 1,87 14 5 200 2,94
3 90,0 1,76 15 210 2,93
A 2 100 2,15 16 220 2,83
5 110 2,25 17 230 2,35
6 120 2,66 18 6 240 2,41
7 3 130 2,97 19 250 1,84
6 140 3,12 Yp.mp.6 268 0,00
9 150 3,27
10 4 160 3,10
11 170 2,67
Tabmura 9 M3mepeHust Ha CKOPOCTHBIX BEPTHKAIISX
No BepTH Paccrosin.or |PaGouas ['my6una Yucno [Iponomxkure
Kalu MocT,Havana, |TayouHa,m MOTPYTPYKEH | CUTHAJIOB |JTBHOCTH U3M.,
M WSl BEPTYIIIKH, c
M
I 80,0 1,87 0,0 11 101
0,2 9 100
0,6 8 100
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No BepTH Paccrosin.or |PaGouas ['my6una Yucno [Iponomxkure
Kanu II0CT,Havaja, |riyOuHa,m IOTPYIPYKEH | CHUTHAJIOB |JIBHOCTH U3M.,
M sl BEPTYIIIKH, C
M
0,8 5 103
1,0 4 103
2 100 2,15 0,0 12 102
0,2 I 104
0,6 9 100
0,8 7 101
1,0 5 103
3 130 2,97 0,0 14 102
0,2 13 101
0,6 11 104
0,8 8 101
1,0 6 105
4 160 3,10 0,0 15 108
0,2 13 104
0,6 11 101
0,8 8 102
1,0 7 100
5 200 2,94 0,0 13 101
0,2 11 105
0,6 10 100
0,8 7 101
1,0 5 104
6 240 2,41 0,0 12 109
0,2 10 101
0,6 8 104
0,8 7 105
1,0 6 103
Tabnuma 10

Beinucka u3 KHUKKH U U3MEpeHus pacxo/a BoJibl Ne6 (MOBEpXHOCTHBIMU MOIIIABKaAMH) OT
12 mas 2011 r. p Bos r. Horunck. Kog nocrta 76627.
O6cTanoBKa paboT:
I'mapocTtBop Nel pacrionoskeH B cTBOpe ypoBHEMEpHOTO nocTa. [onnaBky MOBEpXHOCTHBIE,
nepeBsiHHbIE, TuaMeTpoM 10 cM. 3a MOCTOsIHHOE Havyajio MPUHAT BOPOT Ha JIEBOM Oepery.

PaccrosiHne Mexy BEpXHUM M HUKHUM CTBOPOM 60 M.

YpoBeHp |3a BpeMs U3MEpPEHUs pacxoaa [Ipm nmpomepax
Ne can  |orcuer, cm |mpuBonka [Ne cBau OTCUET, CM  |[IPUBOJKA
perKHn perKu

Hauvans- |4 37 142 4 37 142
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HBIN

Koneunwrii |4 37 142 4 37 142
Homep |Mecto [IpoaomKUTENEHOCTD X0/1a MOIIaBKa MEX/Ty BEPXHUM U HUKHUM
MOTIIaBa |TIPOXOKIC CTBOpaMH, C
Ka HUS Bapuant
Horiaeka |1 2 3 4 5 6 7 8 9 10
I 28,5 87 82 83 81 84 33 85 84 83 <32
2 40,0 79 81 78 82 83 80, 82 81 82 81
3 52,1 74 71 65 68 70 73 74 72. 74 73
4 65,5 64 62 60 63 62 64 62 63 65 64
5 77,5 56 53 54 58 57 58 53 55 58 57
6 92,0 51 50 49 53 52 54 48 50 b4 52
? 102 57 Sa 5& |59 56 59 54 54 57 55
8 116 62 61 59 63 61 65 61 63 64. 66
9 128 73 72 64 68 66 72 70 70 72 73
I 141 79 BO |78 83 82 79 80 Bl 84 83
I 150 84 83 85 84 62 84 63 87 85 68
JlanHble IpOMEpOB TITyOUH
Ne mpomepnoit  |Paccrosinue ot I'myOuna, m
BEPTHKAIH MTOCTOSTHHOTO HaJaJIa,
M

Vp. 1.6 16,3 0,00

2 20,0 0,30

3 30,0 0,49

4 40,0 0,83

) 50,0 1,34

6 60,0 1,62

7 70,0 1,81

8 80,0 2,34

9 90,0 2,52

10 100 2,25

11 110 1,97

12 120 1,54

13 130 1,10

14 140 0,75

15 150 0,31
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Tabmauua 11

VYp. mp.0. 157 0,00
Howmep PaGouas riryouna otoopa |Bec HanocoB, T |OOBeM npoOHl,
BEpTUKAIIN rIyOuHa, po0 B J0- MJT
M JSIX TITyOMHBI
Enuanuanas npo6a: Bec 0,1408, o6bem 1200
1 1,87 0,0 0,0515 1200
0,2 0,1200 1200
0,6 0,1466 1200
0,8 0,1550 1200
1,0 0,1765 1200
2 2,15 0,0 0,1020 1200
0,2 0,1172 1200
0,6 0,1516 1200
0,8 0,1632 1200
1,0 0,2035 1200
3 2,97 0,0 0,1340 1200
0,2 0,1515 1200
0,6 0,1617 1200
0,8 0,1810 1200
1,0 0,2365 1200
4 3,10 0,0 0,1401 1200
0,2 0,1655 1200
0,6 0,1810 1200
0,8 0,2020 1200
1,0 0,2116 1200
5 2,94 0,0 0,1026 1200
0,2 0,1090 1200
0,6 0,1185 1200
0,8 0,1266 1200
1,0 0,1506 1200
6 2,41 0,0 0,0706 1200
0,2 0,0780 1200
0,6 .0,0890 1200
0,8 0,1006 1200
1,0 0,1087 1200

KonTponpHas enunuunas npoba: Bec 0,1708, oovem 1200
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