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BBE/IEHUE

CornacHO CyIECTBYIOLIEMY 3aKOHOJATENILCTBY A0 Hayaja BBITOJHEHHS
NPOEKTUPOBAHMS JIIOOBIX CTPOMTENBHBIX OOBEKTOB HYXKHO, IPEXKIE BCEro,
OCYILIECTBHUTH BEIOOpP ONTHMAIBFHON CTPOWTENBHOW IDIOMIAAKU. [ 3TOTO BEHI-
TIOJTHSAETCS M3YYEHHE Te0JIOTHUECKOTO CTPOEHHS, reoMOp(OIOTHH, THAPOTeo-
JIOTHYCCKHUX yCJ'[OBPIﬁ, MNpUPOJAHBIX TCOJOTMYECCKUX U HHKCHEPHO-TCOJIOIU-
YECKUX MPOIIECCOB, CBOMCTB TOPHBIX OO, a TAKXKE MPOTHO3 UX U3MEHEHHH B
pe3ysbTaTe CTPOWTENbCTBA M AKCILIyaTallid COOpyXKeHui. JlocTmxkenue mo-
CTaBJICHHBIX 3aJjad pealu3yeTcs IOCPEICTBOM IPOBEACHUEM HHKEHEPHO-
TEOJIOTHYECKUX H3BICKAaHMH, B paMKax KOTOPBIX HAa OCHOBE WH)KCHEPHO-
T€0JIOTHYECKOH ChEMKH COCTABIISIIOT COOTBETCTBYIOIINE KApThI M Pa3pesbl, Ie
OTOOpaXalOT COCTaB, I'€OJIOTMYECKUI BO3pacT M (OPMBI 3alieTaHUs] TOPHBIX
MIOpoA, UX MOP(HOIOTHIEecKHe 0COOEHHOCTH U TMApPOJIOrniecKkue ycnosus. Mu-
KEHEPHO-TEOJIOTHUECKHIE pa3pe3bl SIBISIFOTCS TJIABHBIM 3JIEMEHTOM Trpadude-
CKOM 4acTu 0TUéTa 10 MPOBEACHHBIM U3BICKAaHUSM.

Llens naHHO# pacu€THO-rpaguYecKoil paboThl — Pa3BUTh Y CTYJICHTOB Ha-
BBIKHM U YMEHHS 110 TIOCTPOCHHUIO TE0JIOTHUECKHX Pa3pe30B MO JaHHBIM MTPOXOI-
KM TOPHBIX BHIPa0OTOK W Janee JaBaTh OONIYI0 WH)KEHEPHO-TEOJIOTUYECKYIO
OLIEHKY U3y4YaeMOW TEpPUTOPHH B paMKax (pOpMHPOBaHHUS Y HUX CTPYKTYPHBIX
COCTAaBJISIOLINX CIEAYIOIINX KOMIIETCHIIUH:

— TIK-3: BnajgeHreM OCHOBHBIMH 3aKOHAMH T€OMETpPHYEcKOro (opmupo-
BaHMS, IOCTPOCHUS M B3aUMHOTO MEPECEUEHUS] MOJIENIEH IIIOCKOCTH M TPOCTPaH-
CTBa, HEOOXOJMMBIMH /U BBIIOJIIHEHHS M YTEHUS YEPTEXKEH 3AaHMM, COOpYyKe-
HUM, KOHCTPYKIHH, COCTABIEHUS] KOHCTPYKTOPCKON TOKYMEHTALUH U JETaNeH;

— TIK-9: 3HaHueM HOpMaTHUBHOIT 0a3bl B 00J1aCTH MHKEHEPHBIX M3bICKA-
HUM, IPUHLMIIOB IPOEKTUPOBAHUS 3AAHUN, COOPYKEHUI, MHKEHEPHBIX CUCTEM
1 000pyI0BaHMS, IUTAHUPOBKY M 3aCTPOHKH HACEIEHHBIX MECT;

— [IK-10: BnageHueM MeTOAaM¥ MPOBENCHUS WHXKCHEPHBIX W3BICKAHHH,
TEXHOJIOTUEH IMPOEKTHUPOBAHMs AETaJ€l M KOHCTPYKUUH B COOTBETCTBHM C
TEXHUYECKHM 3aJaHHEM C HCIOJIb30BAaHUEM CTAaHAAPTHBIX MPHUKIAJHBIX pac-
YETHBIX ¥ rpaIecKuX IPOrpaMMHBIX [TAKETOB.

B cooTtBeTcTBUM C MHAWBUAYAJIbHBIM 3aaHUEM CTYIACHTBI JOJIKHBI I10-
CTPOUTH TEOJIOTHYECKUI pa3pe3 W JaTh €ro ommcaHue. B pesynprare oHHM
JIOJDKHBI 00/1a1aTh CIIEAYIOINMY 3HAHUSIMH, YMEHHUSIMU M HaBBIKAMU:

— 3HaTb. OCHOBHBIE NPHHIHUIIEI IMOCTPOECHHS T'€OJIOTHYECKUX pPa3pe3oB,
HOPMAaTHBHYIO 0a3y B 00JaCTH MHKCHEPHBIX M3BICKaHMH; LEMN U 3aJady Ipo-
BEJICHUS U3BICKAaHUI;

- yMCTI): YUTATb KapThl U T'€OJOTUYCCKUE paspesbl; BBIABJIITH Ha KapTax
U pa3pe3ax TOIMOJOTHYEeCKUE €ANHHIIBI, KPYITHBIE ¥ MaJIbIe T€0JIOrnYecKUue 00b-
€KTBI, ¥ 30HBI MPOTEKAHUsI T'€0JIOTHIECKUX MPOLECCOB; MOATOTABINBATE pabo-
YyI0 TEXHHYECKYIO TOKYMEHTAIMI0O B COOTBETCTBHM C HOpPMAaTHWBHOHM 0a3oil B
o0JlacTH MHXXEHEpPHBIX HM3BICKaHWil; 0OecreunBaTh COOTBETCTBHE OTYETOB M
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JpYyroi NOKyMEHTALMH CTaHIApPTaM, TEXHUYECKOMY 3aJaHHUIO U JPYTUM HOD-
MaTUBHBIM JIOKYMEHTaM B OOJIACTH WHXXCHEPHBIX M3bICKaHWM, Pacrio3HaBaTh
3JIEMEHTHI SKOCHCTEM Ha KapTax; palOHMPOBaTh TEPPUTOPUIO MO HKOJIOTHYE-
CKHM M T€OJIOTMYECKUM YCIIOBUSM; OLEHUBATh IIPUTOJAHOCTb TEPPUTOPUM IS
HCIOIb30BAHUS B CTPOUTENBHOM MHAYCTPUM; OLIEHUBAThH BIMSHUE CTPOUTEIb-
HOM JIeATENTbHOCTH Ha OKPYKAIOIIYIO CPeNy; ONPEAENATh T€0JIOTHUECKUE YCIO0-
BHS CTPOUTEINIBCTBA,

— BIAJETh. HaBBIKAMHM M METOAAaMHU MOCTPOECHUS FE€OJOTHMUYECKUX paspe-
30B; HaBBIKAMH I€OJIOTHYECKOTO PAOHMPOBAHUs; HABBIKAMH COCTaBJICHUS pa-
6odeil 1 TEXHNYECKOH JOKYMEHTAIlMH B COOTBETCTBUHU C HOPMAaTUBHBIMH Oa3a-
MH B 00JIaCTH MH)KEHEPHBIX M3BICKAHUIl, METOAaMH W HAaBBIKAMH MOCTPOCHHMS
reoJIOTUYECKUX PA3pe30B; HABBIKAMU UTEHUS I'E€OJIOTMYECKUX KapT U pa3pe3oB;
METOJlaMH ¥ HaBBIKAMH COCTaBJICHHs Tpaduueckold yacTu oTuéra 1o IpoBe-
JIEHHBIM U3BICKAHUSM.

1. HOCTPOEHHUE I'EOJIOTHYECKHUX PA3ZPE30B

VcXoqHpIMU TaHHBIMHU JUTS TIOCTPOEHHSI TE€OJIOIMYECcKOro paspesa SBILs-
IOTCSI: TEOJIOTHYECKas KapTa ¢ yKa3aHWeM JIMHHUH pa3pe30B Ha MECTHOCTH U
HOMEPOB CKB&)KHH, a TAK)Ke HaHHBIX 110 pe3ysibTaraM OypeHHs: cKBaxuH. ['eo-
JIOTUYECKUE KapThl M JaHHBIC K HUM MPUBEICHBI B IPUIIOKEHUAX K HACTOSAIINM
METOJMYECKHM yKa3aHUsM. [ paduueckas yacth pabOTHI peai3yeTcs Ha JINCTEe
Oymaru Qgopmata Al mpocThIM KapaHZAIIOM WM B cpene rpadudeckoro pe-
naxropa AutoCAD.

1.1. MIOCTPOEHHUE JIMHUU TOIIOT'PA®UYECKOI'O ITPO®NJIA
INOBEPXHOCTH

[Tepenecure U3 UCXOAHBIX AAHHBIX YacTh KapThl, COJEPIKAIIIYO Balll pa3-
pe3, Ha YepTeK B PEKOMEHIYyEMOM MAacIITabe cO BCEMH IpadMueCKUMH diie-
MeHTaMHi (TOPH3OHTAISIMY, CKBa)KHHAMH, [€OJOTNYECKUMH OCOOCHHOCTSIMU —
OCBITISIMH, KAPCTOBBIMH BOPOHKAMH U [IP.).

1.1.1. BpiOop BeTHYHHBI BEPTHKAJIBHOTO MACIITa0a

B oOmiem ciayuae macmitab BBIOHpACTCS B 3aBHCHMOCTH OT Pa3IMYHBIX
(aKToOpoB, TakMX Kak Iepernajbl BHICOT, COOTHOLIEHHWE OOBEMOB depTeka U
ncra u apyrux. [lpu nocrpoennu npoduiist HaHecHTe Ha YePTEK MacIlTaOHbIe
OCH, UCIONB3Ysl PEKOMEHJYeMblii MacmrTad sl IOCTPOSHHS pa3pe3oB
(M1:1000), npuBeaéHHBIN Ha y4yeOHOW KapTe, JUIA Yero y Hadajia paspesa Io-
CTpOMTE IIKaTy a0CONIOTHBIX OTMETOK TaK, YTOOBI MAaKCHMAaJIbHOE 3HAUCHHE
OBLJIO HECKOJIBKO BBIIIC BEpXHEW TOYKH pesibeda, a MUHUMAIbHOE — HUKE a0-
COJIFOTHOM OTMETKH [Ha CaMoi TITy0oKoH CKBaXXHHBI (prc. 1). 3HaYeHHs B BbI-
COTHOM IIKaie NpuHUMaroT kpatHo 10 merpam. [ 3TOro MOXKHO BOCIIOJB30-
BaThCS CJIEYIOIIMMH 3aBHCUMOCTSIMH.
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Puc. 1. Ilpumep oopmiieHHsI reoI0THIECKOro pa3pesa

hr,i
H nax = Max , 1)
Yyl
rae Hma — MakcMManbHas BBICOTHAs OTMETKa HIKalbl, Hy; — abcomoTHas BbI-
COTHAsI OTMETKA yCThS i-i CKBaKUHBI; N, j — aOCOTFOTHAS BRICOTHASI OTMETKA i-if
TOPH30HTAJIH.

H min < mm(H zZj )* (2)
rae Hpyin — MUHIMaIbHAs BBICOTHAS OTMETKa IKaisl, H,; — abcomoTHas BHI-
COTHAs OTMETKA 33005 -1 CKBa)KMHBI,

H,i=Hyi-Z. 3)

MaxkcumanabHasl 1 MAHHMAaJIbHAS OTMETKH IIKAJIBI JOJIDKHBI OBITH KpaTHbI
rary BE€pTHKaJIbHOI'O Macirada.



1.1.2. TlocTpoeHne JUHUH TOMOTPAPUIECKOro MPO(UIsi MOBEPXHOCTH

ITpexxae Bcero HEOOXOAMMO HMEPEHECTH HA JIMCT YacTh KapThI, BKIFOYAIO-
myto B ce0st pa3pes u Npujleramnlylo K Hemy Teppuropuro. [Ipu sTom HEo6Xx0-
JauMo 3anatbest Macradom 1:5000 U OTCTYNHTH OT JIEBOTO Kpas JIUCTA MOPsi-
ka 5 — 7 cMm. I OCTpOCHUS JTHHUAN TOIOTPAPIIECKOTO MPOQIIS MOBEPXHO-
CTH TEPPUTOPUH OTJIOKHTE OT Hayalla pa3pe3a PacCTOSIHWE B NMPUHATOM Mac-
mrade, COOTBETCTBYIOIIEE FTOPU3OHTAIIBHOMY IIPOCTHPAHUIO JI0 KaXK/I0W Xapak-
TepHOH TOYKH. [ 3TOro ciemyeT W3 TOYEK IIepeceducHus JTMHUHU pas3pesa C
Te0JIOTHYECKUMH 00pa30BaHUsIMH MECTHOCTH OITyCTUTH BpeMEeHHBIE InHUU. Ha
MEPECCYCHU N BPEMCHHBIX JIMHUM C COOTBETCTBYIOIIIMMH BbBICOTHBIMU OTMECTKA-
MH MIKaJbl OTMEYAIOTCS TOYKH, NMPHUHAUIEKAIINE TOHNOrpadpuIecKoi JIMHUH.
CoenuHuB BCE IOCTPOCHHBIE TOYKH IUIABHBIMH JIMHUSMH, MOJIYYIUM TOIIOTPaA-
¢buueckuii MpoduiIb ITOBEPXHOCTH 3EMIIH 110 33laHHOMY cedeHuto. Ha moctpo-
€HHBIH POQUIIE HAHECUTE KOJIOHKH OYPOBBIX CKBaKHH B COOTBETCTBHU C HC-
XOIHBIMH JTaHHBIMHU TpHIIoXKeHus. OceBble IMHUM CKBXHH 0003HAYBTE OJHOU
KUPHOH MHKeH. Ha HIKHEM KOHIE OTpe3Ka, COOTBETCTBYONIEM a0COIIOTHON
OTMETKe HH3LICH TOYKH HPOOYPEHHOH CKBa)KHHBI (3a00I0), MOCTABBTE KOPOT-
KHi moniepevyHblid mrpux. Crpasa OT MITPHUXa 3aUIIATE a0COIIOTHYIO OTMETKY
BbIpaboTku. [lox paspesoM pasmemniaercs Tabiuna, cocTosmas U3 Tpéx rpad
JUISL XapaKTePUCTHKH CKBRXUH, B KOTOPBIX YKa3bIBAIOTCS HOMEpa BhIPaOOTOK,
paccTosHAEe MeXly HIMH 1 aOCOIOTHBIE OTMETKU HX YCThSI.

1.2. HAHECEHME HA YEPTEK JAHHBIX 11O BBIPABOTKAM

Ha pa3MeueHHBIX OCEBBIX JHHUAX CKBAXHWH HEOOXOIMMO yKa3aTh MOII-
HOCTB, COCTAB U T'COJIOTHYECKUI BO3PACT KAXKAOr0o rpyHTa (pUC. 2), Ui 3TOTO
13 abCONIOTHOM OTMETKH YCThbSI CKB2)KHMHBI BBIUYTHTE ITIyOWHY 3aJleTaHuUs I10-
JOIIBHI IUTACTA W IONy4uTe e€ abcomroTHYI0 oTMeTKy (popmyra 4). 3atem u3
aOCOJFOTHON OTMETKH YCThsl CKBa)KHHBI BBEIUTHTE INTyOMHY 3ajeraHusi MoJOmI-
BbI BTOPOTrO IulacTta M T.J. B Takoil mociemoBarenbHOCTH ompeaenuTe adbco-
JIIOTHBIE OTMETKH TMOZOIIBBI Ka)KAOTO IUIacCTa W HAHECHUTE MX CIpaBa OT OCH
BBEIpa0OTKH.

Hn,i :Hy_rn,i’ (4)

rae H,j — abcomoTHas OTMETKA TOIOMIBEI i-TO TPYHTa B JAHHOW CKBaXKWHE;
H, — abcomoTHast OTMETKA YCThsl JaHHOH CKBaXUHBI, I'nj — ryOHHa 3aneranus
MOIOIIBBI i-T'0 TPYHTA B CKBAKHUHE.

I'myOuna 3ayeranust KPOBIH M TOAOIIBEI TPYHTOB B KaXKIOW CKBa)KMHE HA
paspese TpUBEACHHI HIDKE B IpWiIokeHuH. [ o0o3HaueHHs cocTaBa MOPOJ
MOJIL3YMTECh CTAHJAPTHBHIMHU IITPUXOBKAMH U YCIOBHBIMH O00O3HAYCHHSMH,
MPUBEIEHHBIME B CTPATUTPaQUIECKOit KOJIOHKE Ha KapTe (mpuit. A).
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Puc. 2. HaneceHue JaHHBIX N0 BHIPAG0oTKaM Ha pa3pe3

1.3. MIOCTPOEHHUE JTJUTOJOTNMYECKUX 'PAHUILI TPYHTOB

BHauasne BeIenuTe APEeBHUE JOTUHBI Pa3MbIBa, JUIS YETO MMPOBEIUTE Ipa-
HUIBI MEK/Ty QJUTIOBUAIBHBIMH OTJIOKECHUSIMA M KOPEHHBIMH HIIH OoJiee ApeB-
HUMH YETBEPTHYHBIMH OTJIOKEHHUAMH. KOJIMYECTBO 3THX TpaHHLl (MK pa3Mbl-
BOB) JIOJDKHO COBIIAJIaTh C KOJIMYECTBOM aKKyMYJIATHBHBIX Teppac B paspese.
Hampumep, ecru B paspese (puc. 1) umeeTcst moiimMa u miepBast HaIIONMEHHAs
Teppaca, TO HaJI0 TIPOBECTH ABAa JPEBHHUX Pa3MbIBa, CBA3AHHBIX C JESTEIHHO-
CTBIO peKH. B 3TOM ciywae HWKHSS rpaHuiia 6oiee mo3aHero pasmbiBa bb’
onpezensercs ckBakunaMu Ne 3, 4, 3amokeHHBIMA Ha moiiMe. OHa IPOXOANT
N0 KOHTAaKTy aJUIIOBHs C KOpEHHBIMH Topoaamu. [lpu Manom konndectse
CKBaXXUH OOKOBBIe TpaHulbl eb u fb' mpoBomsrcs mpubmmkénno. Jlunus eb
paccMaTpuBaeTcs Kak MpoA0JIKEHHE JIEBOTO KOpeHHoro Oepera, a qunus fb' —
KaK MPOJOJDKEHHE YCTyIa Teppachl Cf. AHaJOrMYHBIM IMyTEM HPUBOAMUTCS U
Gonee mpeBHHi pasmeiB da’a: nuaus da' SIBISIETCS MPOIOIDKEHHEM IPABOTO
KOpeHHOro Oepera, a TUHHA aa' onpezenseTcs o0meld MOIHOCTIO aJUTIOBUS
B ckBaknHax Ne 5, 6, npoiiieHHBIX B HaANONWMEHHOH Teppace. [Ipu moctpoe-
HUH BCEX JUTOJOTHYECKUX TPAHUIL CIEAYET JOMOJHUTEIHHO OPHEHTHPOBATD-
Csl Ha T€0JIOTHYECKHUE TPAHUIIBI, OTMEUYEHHBIE Ha TOMOTpaduIeckoM mpoduie
MECTHOCTH.

B BBIAEICHHBIX JPEBHUX PEYHBIX IIOJMHAX MPOBEAUTE TPAHHUIBI MEKITY
QUTIOBUEM PAa3IMYHOTO COCTaBa. V3BECTHO, YTO AJUIFOBHANIBHBIE OTIIOKEHUS
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Puc. 3. IlocTpoeHune INTOJIOTHIECKHX IPAHULL

3aJIeTaloT HEPEAKO B BUJE JIMH3 M XapaKTEPH3YIOTCS YacTOW CMEHOW COCTaBa B
TOPH30HTAIFHOM M BEPTHKAJIHHOM HampaBieHMsAX. Kak mpaBuio, moiMeHHas
(aryst aJUTIOBUS COCTOUT M3 WIMCTHIX TPYHTOB MIJIM MEJIKO3CPHUCTHIX MECKOB.
PycnoBoii anntoBuii peAcTaBieH NECKAMH WA TAJIEUHUKOM.

[IpoBens rpaHuIBl MEXAY aJUTIOBUEM, NIEpPEUIUTE K BBIACICHUIO JAPYTUX
MOPOJI YETBEPTUYHOTO MIEPHO/Ia, OAMHAKOBBIX TI0 COCTaBY U reHe3ucy (puc. 3).
[Ipu 3TOM ClieyeT 3HATh, YTO JENIOBUM 3aJieraeT IUIalieo0pa3Ho M MOITHOCTh
€ro BO3pacTaeT BHU3 MO CckioHy. Dopma 3ajeraHusi JEAHUKOBBIX OTIIOKEHUH
BO MHOTOM OTpEAeIIeTCS XapaKTepoM penbeda MOYeTBEPTHYHOTO IMEPHUOJA.
OHEI MOTYT BCTpeUYaThCs KaK Ha BEICOKHX, TaK U Ha HU3KUX OTMETKaX peibeda.
HeBbinepkaHHBIME TIO MOIITHOCTH SIBIISTIOTCS DJIFOBHATBHBIC OTIIOKEHHUS, Y KO-
TOPBIX TPAaHUIIA TIEpeXoaa K MAaTEPHHCKUM IIOPOJaM BeChbMa HEpOBHas.

Janee mpucTymaiTe K MPOBEICHUIO TPAHHUIl MEXIY KOPEHHBIMH IOpPOJIa-
MU OJTMHAKOBOTO BO3pacTa M cocTaBa. EcIi B 3a1aHUM HET JaHHBIX 00 3JIeMeH-
TaxX 3aJIeTaHus, TO MOJIaraloT, YTO OCAJOYHBIE MOPOJBI 3aJIETal0T TOPU30HTAIb-
HO. [Ipy 3TOM KpOBIS OTJENBHBIX MOPOJ MOXKET OBITh BeCbMa HEPOBHOM. DTO
00BSICHIETCS, KaK MPABHIIO, MPOIECCAMK BHEIIHEH AMHAMHUKHU 3€MJIM, HHTCH-
CHUBHO TMPOTEKAIOIIMMHU B NEPUO JJIUTENbHON perpeccun Mops. Ecnu B mpo-
necce MOCTpoeHus (mpu OOLIeM TOPU3OHTAIBHOM 3alleTaHdH) HaOIHJaloTCs
pe3Kue CKauykh B OTMETKaxX KPOBJU OJHUX U T€X e MOpOJ], TO KPAaCHBIM Ka-
paHmamoM Ha pa3pe3e MPOBOIUTCS JTHHUA cOpoca.
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[Ipy MOHOKIMHAJIBHOM U CKJIAYaTOM 3aJIeTaHUU MOPOJA MOIIHOCTH OT-
JIENbHBIX CJIOEB AAETCS YCIOBHO OJMHAKOBOM. Eciu BepTUKaJIBHBIN U TOPU30H-
TaJIbHBIA MacIITaObl OMHAKOBBIE, TO Ha pa3pe3e MPUBOJUTCS UCTUHHBIA YToi
MajieHus MIacToB. B mpoTHBHOM ciydae Ui mepecuéra MOJb3yHOTCA CIELu-
QIPHBIMH TaOJIMIAMH WM TPHOIMKEHHO YBEIWYHMBAIOT M300paskacMbIid yroj
Ha paspese B 2, 3 1 4 pa3a (BO CTONBKO pa3, BO CKOJBKO BEPTHKAIBHBIA Mac-
rtad O0JIbIle TOPU30HTAIBLHOTO).

Marmarideckne mopoJsl H300paXkaloT B BHJIE MacCHBa WM IUIaCTOBOM
UHTpY3uH. Pa3pe3 3akaHUMBaeTCs TOPU3OHTAIBHOM JIMHUEH, KOTOpas MpPOBO-
JIMTCS HIDKE 320051 caMoil Tiy0OKON CKBaXKWHBI (3200M CKBaKMH HHUKOT/A HE
COCIMHSIOTCS JINHUEH MEXITy c0o00if).

[TocTpoeHue JNUTONOTUYECKUX TPaHHIl B OOIEM Cilydae ClelyeT Hauu-
HaTh C 0Opa30BaHWi, KPOBISA M IOJOIIBA KOTOPBIX MOTYT OBITH OIHO3HAYHO
OINPCACIICHEI. B stom CJIydac OCTaJIbHBIC T'PYHTbI MOTYT IMOJYYHUTH JOIOJIHU-
TENIFHYI0, HEIOCTAIOLIYI0 HH(OPMAIIHIO.

1.4. HAHECEHME I'IPOJIOT MTYECKOM OBCTAHOBKH

Beruncnure abGCoMOTHBIE OTMETKH YPOBHS TPYHTOBBIX BOJ, IUIS YErO W3
abCOJIFOTHON OTMETKH YCThsl KKION CKBOKHMHbBI BHIYTHTE TIIYOUHY MOABIEHHS
NIEpPBOT0 BOAOHOCHOI'O rOPU30HTA.

Hw:Hy_rW,ii (5)

rae Hy, — abCcoMmoTHasE OTMETKa YPOBHSI TIOSIBJICHHS TPYHTOBBIX BOJ B CKBaXKH-
He; H, — abCcoNoTHAs OTMETKa YCThs IAHHOM CKBaXKUHBI; ['yj — IIIyOMHA HOSB-
JICHUS I-TO BOIOHOCHOTO TOPU30HTA.

[ToyyeHHbIe aOCONIIOTHBIE OTMETKH HAHECUTE CJIEBA OT OCH CKBaKMH U
COCMHUTE ITyHKTUPHOMN JIuHUEH (prc. 1). AHAIOTHYHBIM 00pa3oM OMpeIeITuTe
1 0003HAYLTE MEXILIACTOBEIE BOJIbI BTOPOT'O U TPETHLETO BOJOHOCHBLIX I'OpHU-
30HTOB.

Hamnopsbie BojibI (€C/IM ypOBEHD MOSIBJICHUS M YPOBEHD YCTaHOBJIEHHS BO-
JIbI HE COBIMAAAIOT) 0003HAYAIOTCS CTPEIKO#, MTapaJUICIbHOM OCH CKBaKHHBI.

Hauamno ctpenku (puc. 1, ckB Ne 7) coBmagaer ¢ abCONIOTHOM OTMETKOM
MOSIBJICHUSI HATOPHOW BOJBI B CKBAKHHE, a KOHEIl — C aOCOMIOTHOW OTMETKOM
YPOBHsI yCTaHOBJIEHHS ¢€ B CKBakiHEe. OTMETKa YCTaHOBIICHUS YPOBHS HAIop-
HOHM BOJBI MPUBOAUTCS Ha YEPTEKE y KOHIA CTPEIIKH M OMPEACIIAETCS KaK pa3-
HOCTBH a0COJIIOTHOM OTMETKHU YCThSI CKBa)KUHBI U TITyOHHBI YCTaHOBIICHUS BOJIBI
B cKBakuHe. OYEeBHIHO, YTO BHICOTA CTPEJKH COOTBETCTBYET HAIOPY BOABI B
JaHHOM CKBaKHHE (C yIETOM MPHUHATOTO MAacIITabda).

N :rw,y _rw,n! (6)

rae N — Hanop rpyHTOBBIX BOA; ['y,y — IiTyOMHA yCTaHOBIICHHS TPYHTOBBIX BOJ;
I'wn — r1yOnHa NOSBIEHNS TPYHTOBBIX BOJ.

ITre30MeTprUecKuil ypoBEeHb Ha YepTE)Ke HE MOKa3bIBaeTcd, T.€. HE Clie-
JyeT COEANHSITH KOHIIBI TPOBENEHHBIX CTPEIOK.



2. OPOPMJIEHUE T'PA®UYECKOM YACTHU PABOTBI

[Mpumep odopmitenust paspesa npuBogurcst Ha puc. 1. Kak yxe ormeua-
JIOCh, JIUTOJIOTMYECKUH COCTaB MOpOJ HM300paxkaeTcs B BUAE OOMIETIPHHSATOM
mTpuxoBkd. Ctpaturpaduyeckue (BO3pacTHBIC) TPaHUIBI MPOBOIATCS Oolee
KUPHOM WIIM BOJNHHCTON JHUEH. Ocu OYpOBBIX CKBaKHH M HIyp(HOB BBIAEIS-
I0TCSI YETKUMH JIMHUSAMH, a UX 3200 nmoguépkuBarorcsi. CrpaBa OT OCH BbIpa-
00TOK pHUBOAATCSA a0OCONMIOTHBIE OTMETKH ITOIOMIBBI Ka)KI0TO IIJIAcTa, a CIeBa —
OTMETKH TIO3eMHOM BOJBI. OTMEUaIOTCSI BBIXOABI POAHUKOB Ha CKJIoHaX. Ho-
Mepa BBIpabOTOK, X aOCONIOTHBIE OTMETKH M PACCTOSHHUS MEXIY COCETHHUMHU
BBIpAOOTKaMM yKa3BbIBAIOTCS MO/ Pa3pE30M.

YcnoBHBIE 0003HAUSHHUSI TOPHBIX TIOPO/] PACIIONIAraloTCs B CTPOTOW BO3-
pactHoii mocienoBareapHocTH (0T Ooee MOOABIX K OOiee APEBHHUM) U pac-
MOJIATAlOTCs CIpaBa OT pa3pe3a (CBepXy BHHM3). 3/€Ch JKe JAIOTCS MPHHATHIC
0003HaueHN OE3HAMOPHBIX W HAIIOPHBIX BOJ, POJHUKOB, JIMHUI COpOCOB, JH-
TOJIOTUYECKUX M CTpATHrpapUIecKuX IpaHull. 3aroJoBOK U MacIuTadbl pazpesa
TIPUBOJSITCS. BBEPXY, @ CIpaBa BHHU3Y YKa3bIBalOTCA (aMmIus CTyACHTa, TPYyI-
1a, Kypc, GpaxynbTer.

IToce mocTpoeHus TeONOTHYECKOT0 pa3pe3a CTYACHT 00s13aH OMHcaTh BCe
reoMop(OJIOrHIeCcKUe AIEMEHTHI PEYHOH JOIMHBI B IOSICHUTEIBHON 3aIHCKe.

3. OPOPMJIEHUE MOACHUTEJBHOM 3AIIUCKHA

[MosicuuTenbHast 3ammcka pacuéTHO-Tpaduueckol pabOTBI COCTOMT W3
CIEIYIOUINX pa3leNoB. BBEICHHE, HHKXCHEPHO-TEOJOTMYECKHE W3BICKAHUS,
OIIMCAaHNE T'€OJIOTHYECKOTO pa3pe3a M 3aKioueHHe. [IoMHMO 3TOTO TOIKHBI
OBITh OATOTOBJIEHB! THUTYJIBHBIN JIUCT, UCXOHBIE AaHHbIE, COACPIKAHUE U CIIH-
COK HCITOJIb30BAaHHBIX HCTOYHHKOB.

Bo BBeneHnu cnemyer KpaTKO H3JI0XKUTH LIENb, 33Ja4d M CPEICTBA HX
JOCTIKEHUS B JaHHOW paborte.

B crnenyromem pasgene HEOOXOAMMO BBIIIOTHUTH PaOOTY IO HAMHCAHHIO
pedepara Ha Temy «/HKEHEPHO-TEOJIOTHYECKHE W3BICKAHMS», UCIIONB3YS pe-
KOMEHIOBaHHYIO IIPENoAaBaTeleM JuTeparypy. TpeOyercsa OTpasuTh Takue
BOIIPOCHI, KaK HOPMAaTHBHAs 0a3a B 00JIaCTH MPOBEICHUS T€OJIOTNYECKUX H3bI-
CKaHHWH, UX IIENH, 3aJa9H, METO/bI IPOBEICHNS M OPTaHU3aIMN padoT.

[Tpn ommcaHWM TEOJOrMYECKOrO pas3pe3a, ONHMpasch Ha Tpaduieckyro
4acTh pabOThI, Hy’)KHO MPUBECTH CIEAYIOIIyI0 HH(GOPMAIMIO: KPaTKOE OMuca-
HUE pesibeda TEPPUTOPHH, OITMCAHKUE JIMTOJIOTMIECKUX 00pa30BaHUi, BKIIIOYAs
NepedeHb BCEX THIIOB TI'PYHTOB, MX JIOKAJIU3aLUIO, PACIPOCTPAaHEHHE, MOII-
HOCTb, BO3pAcT, yCJIOBHOE 0003Ha4YeHue, GopMy U NIyOHHY 3ajJeraHusl, a TaKkxkKe
KpaTkoe omucaHue. Takke B JTaHHOM pasjiesie MPUBOJUTCS ONUCAHUE IPOTeE-
KaIOIINX Te0JIOTHYECKHX MPOLIECCOB, THAPOIOTHUECKO 0OCTAaHOBKH M BBOJIUT-
csl palloHMpPOBaHNE TEPPUTOPUH HA OCHOBAHHU MOP(OJIIOTHUECKOTO CTPOECHUS
ydJacTka.

10



B 3akimtoueHnn HEOOXOAMMO MPOBECTH aHAM3 ITOJyYeHHON MH(OpMaLuH
Y Ha OCHOBAHMHM BBEIEHHOIO paHee palOHUPOBAHUs TEPPUTOPUU CHEIATh BbI-
BOJI O IIPUTOTHOCTH €€ MCIIOJIb30BaHUS B CTPOUTENLHOM eI TEIbHOCTH YeIOBe-
ka. CremyeT MCHOJB30BaTh PEKOMEHIIOBAaHHBIE JIUTEPAaTyPHBIE MCTOYHUKH. B
CTPOUTENBCTBE T€OJOTNUYECKHE 00pa30BaHMs HCIONB3YIOTCS B JIByX HalpasJie-
HUSX. B Ka4eCTBE CBHIPbS Ul POM3BOJACTBA CTPOUTENBHBIX MAaTEpHAIOB U B
Ka4yeCcTBE OCHOBAHUS 34aHHUI U COOPYKSHUIA.

Just onpezneneHnss BO3MOXKHOCTH TOOBIYH MOJIE3HBIX HCKOMAEMBIX Ha pac-
CMAaTPHBAEMBIX TEPPUTOPUIX HEOOXOAMMO BBEISBUTH HAJMYHE COOTBETCTBYIO-
IIUX THUIIOB I'PYHTOB, BENMYHMHY 3aIlacOB, JOCTYIIHOCTh M YCIIOBHUS BEIEHHS
TOPHOIPOXOTIECKHUX paboT.

HpI/I BBISIBJICHUU BO3MOKHOCTU HMCIIOJIB30BAaHUA T'PYHTOB B Ka4€CTBE OC-
HOBaHMH Uil COOPYKEHHH HEOOXOJMMO OLEHUTHh (PHU3MKO-MEXaHHYECKHE Xa-
PaKTEpPUCTHKHA BEPXHUX TPYHTOBBIX CJIOEB, THIPOJOTHYECKYI0 OOCTaHOBKY
ydJacTka, Haln4rue HeOJIaromnpusATHBIX T€0JOTHYECKHX MPOLECCOB, peibed Me-
CTHOCTH.

[Tpu BO3MOKHOCTH MCIIOIB30BaHUS OJTHOH TEPPUTOPUH MO JIBYM HaIpaB-
JICHUSIM JIeITeTIbHOCTH HEOOXOIUMO yKa3aTh HanOoJiee IepCIeKTHBHOE U3 HUX.

CIIUCOK JIMTEPATYPBI

1. Yepusimes, C. JI. 3agaun u ynpaxHeHHs 110 UHXEHEPHOM I'e0I0THH !
yuebHOe MocoOue ISl CTYICHTOB CTPOUTENBHBIX CrelHaibHocTel By30B / C.
JI. Yepnsbimes u 1p. — M. : Beicias mixosa, 1984. — 207 c.

2. 3amaHuWe Ha KypCOBYIO pabOTy IO HWHXXCHEPHOH reosioruu. — M.
MHUCH nm. B. B. KyiiOpmmesa, 1985.

3. CnpaBo4HHUK 110 MH)XEeHepHO# reosioruu / mox pex. B. M. UypuHosa. —
M. : Hempa, 1981. — 325 c.

4. T'ymeposa, H. B. I'eosnorus [DextponHsIii pecypc] : yaebHOE mOCo-
6ue / H. B. I'ymeposa, B. I1. Yoonos. — Tomck : U3x-so TITV, 2010. — 135 c.
3ari. ¢ skpana. — Pexxum mocryma: http://window.edu.ru.

5. AuanbeB, B. II. UmkenepHass reojorus . y4eOHHMK s By30B [/
B. I1. Ananses, A. /1. [Toranos. — 4-¢ u3a., crep. — M. : Beicmr. k., 2006. —
575c.

11



Ipuioxenue A
I'EOJIOTMYECKUE KAPTHI
Kapra Ne 1

———— e ————————
—
v v

;';
AN
A\ ;

Yl
AN “I v %

AN

%)
NG
\/5_»; 2

Macmra6: 1:20000

12






YcnoBHble 0603HadeHus 1Mo kapte Ne 1.

70 — CKB&)XHHA U €€ HOMeED; / — I'€0JIOTHYECKHUE TPAHUIIBI;

l/ — JINHUA pa3pesa; /“a — TOpU30HTANHN penbeda,;
B — KapCToBast BOPOHKA, (}(D — Ie0JIOTUYECKUE TPAHUIIBI,
/ COBITQIAIOIINE C TOPU3OHTAIISIM.

VYcnoBable 0003HaAYECHHMS K KapTe Ne 2

?” — CKB@XKUHA U €& HOMED;

/ — JIMHMS pa3pesa,

3 — OIIOJI3CHb, / — I'€0JIOTUYECKUE TPAHUILIBI,

/

@ — KapcToBas BOPOHKA, ,(S(D — TOPU30HTAIN penbeda,
== — 3a00JI09€HHOCTD, X 0/— TCOJIOTUIECKHE TPAHHUIIBI,
/ COBITAJIAFOIIIUE C TOPU3OHTAJISIMH.
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IIpuiioxkenue b

JAHHBIE 10 PE3YJIbTATAM ITPOXOAKHM I'OPHBIX BBIPABOTOK

IT1. JanHble Mo pe3yJbTaTaM MPOXOAKH CKBAKUH M0 KapTe Ne 1

o ) E = I'ny6una 2 g E s [iry6una
S| = | B QO F = = | & o -
% o E > = 3aJICTAaHUS % g E > § 3aJICTaHusa
‘é ?. g ‘g ; CII0ST, M 55 S | g g g CII0ST, M
S| = |8 ¢8 S| = |8¢¢
= < 50 oT o = < s © oT 0
Pazpez 1-1
7 00 | 200 13 620 | 800
L8| 1g10| 200 | 355 14 800 | 1020
10| 1810 | 35'5 | 4900 15 1020 | 1120
11 490 | 620 18 1120 | 1200
7 00 | 190 14 700 | 860
8 190 1 330 15 860 | 940
2 |10 1800 | 330 | 470 :
19 940 | 1040
11 470 | 660 18 1040 | 1150
13 660 | 700 !
7 00 | 110 15 670 | 850
8 110 1 230 18 850 | 890
3110|1720 | 230 | 380 : !
19 800 | 1040
n 380 | 500 18 1040 | 1150
14 500 | 67.0 ! :
é g’g 181’00 18 230 | 450
4 1200 | & 19 450 | 600
15 110 | 200 18 600 | 700
16 200 | 230 * :
2 g'g 1%00 18 40,0 62,
5 130,0 19 62, 76,0
S 130 | 240 18 760 | 850
17 240 | 400 :
é fd% Z‘g’g 16 550 | 640
6 1700 | 4% 17 640 | 850
4 460 | 530 18 850 | 1060
5 530 | 550 !
1 00 | 300 17 550 | 900
2116 1700 | 300 | 410 18 900 | 1120
15| 1700 | 490 | 490 19 1120 | 1260
16 490 | 550 18 1260 | 1300
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IIpoooncenue maon. I11

o ) E = I'ny6una 2 g E s [ity6una

=) = T o 3 =) w o -

% o E > = 3aJICTaHUA % g E > § 3aJICTaHUA

g § EEg cnost, M 55 S| EgEK cnost, M

ALt 16tH

= < 5 9 oT o = < 5 oT o

Pa3pez 2—-2

8 00 | 350 13 700 | 86,0

8 | 10| 1800 | 340 | 540 14 860 | 1080
11 530 | 700 19 1080 | 1200
8 00 | 340 13 750 | 770

9 | 10| 1800 | 340 | 530 14 770 | 960
11 530 | 750 19 960 | 1150
8 00 | 350 14 720 | 970

10110 | 1800 | 350 | 640 15 970 | 1080
11 640 | 720 19 1080 | 1200
o e me | [ E a8

1110|1760 | 310 | 610 o o |
11 610 | 660 ’ ’

’ : 19 1010 | 1200

1% 2%% gj*g 11 840 | 970

12 1700 | 24 ’ 12 970 | 1100
n 540 | 760 19 1100 | 1300
10 760 | 840 ’ ’
é 101'% 1(15’8 11 330 | 450

13 1200 | 1L : 12 450 | 600
1 160 | 270 19 600 | 750
10 270 | 330 : '
> 00 | 120

14| 5 | 1200 | 120 | 200 g gg’g gg'g
19 200 | 320 : '
3 00 | 160 19 300 | 450

15| 4 | 1300 | 160 | 210 17 450 | 630
5 210 | 300 19 630 | 880
3 00 | 160 11 350 | 380
4 160 | 250 19 380 | 490

161 5 | 1300 ] 550 | 280 17 290 | 660
10 280 | 350 19 660 | 900
1 00 | 280

17|10 | 1730 | 280 | 760 g ffd% 1%8’8
19 760 | 930 ’ ’
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IIpooonscenue maon. I11

o ) E = I'ny6una 2 g E s [iry6una
= s | E Q3 3aJIeraHus 5 5B 2w 3aJ1eraHus
% 212 = X Elg =
g ?. & ‘g g CIIOsT, M 55 S | g g g cIIost, M
S| = |8 ¢8 S| = |8¢¢
= < 50 oT o = < s © oT 0
Pa3pe3 3—3
7 00 | 380 14 25 | 1220
9 380 | 680 15 1220 | 1460
181451820 g5'0 | 710 16 1460 | 1600
13 710 | 925 19 1600 | 1700
7 00 | 340 15 1120 | 1360
9 340 | 620 16 1360 | 142.0
19|12 | 1780 | 620 | 640 ’ :
18 1420 | 1600
13 640 | 80 19 1600 | 1700
14 850 | 1120 ’ :
2 00 | 70
13 5 1200 | 20| 59 14 190 | 450
2 00 | 90 17 600 | 780
10 90 | 120 19 780 | 880
20a| 13 | 1200 | 120 | 170 '
18 880 | 1100
14 170 | 440 19 1100 | 1200
15 240 | 600 :
4 00 | 100 14 550 | 66,0
5 100 | 130
> 190 | 120 15 660 | 750
20 1300 17 750 | 900
10 150 | 340
19 9,0 | 1010
n 340 | 400 18 1010 | 1150
13 400 | 550 :
7 00 | 50 14 450 | 500
9 50 | 200 19 500 | 620
21110 | 1500 | 200 | 330 17 620 | 950
11 330 | 370 19 950 | 1070
13 370 | 450 18 1070 | 1150
6 00 | 250 14 740 | 850
7 250 | 360 15 850 | 1050
23| ¢ | 1820 | 350 | s10 16 1050 | 1100
10 510 | 620 19 1100 | 1290
13 620 | 740 17 1200 | 1400
g 20000 22’8 18 750 | 1010
24 1800 19 1010 | 1250
9 340 | 480 18 1250 | 1300
17 480 | 750 ’ ’
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IIpoooncenue maon. I11

E ) E = I'ny6una E 5 E = [ity6una

=) = T o 3 =) w o -

% o 5 > = 3aJICTaHUA % g E > § 3aJICraHusa

‘é § g ‘g ; CII0ST, M 55 S | g g g CII0sT, M

512 |85: AEAEES

= < 509 oT o = < s © oT o

Pazpez 4 -4

? 1%;% ég*g 18 750 | 1020

25 1800 | 18 : 19 1020 | 1300
9 350 | 620 18 7300 | 1350
17 620 | 750 ! !
6 00 | 120 17 480 | 650

26| 7 | 1720 | 120 | 260 18 650 | 950
9 260 | 480 19 950 | 1220
2 00 | 100 50,0

27117 | 1200 | 100 | 250 ig 780 ;g'g
18 250 | 500 !
2 00 | 110 17 200 | 250

28| 9| 1200 | 120 | 180 18 250 | 515
10 180 | 200 19 515 | 790
9 00 | 270 18 380 | 640

29190 | 1001 270 | 380 19 640 | 920
S 202'% ég’g 4 120 | 220

30 1300 | 22 : 19 580 | 860
10 330 | 370 18 860 | 1000
12 370 | 580 : !
6 00 | 150 17 450 | 590

31| 7| 180 150 | 350 18 500 | 830
9 350 | 450 19 830 | 1130
? 20:,;% fég 18 6540 | 880

32 1880 | 2 : 19 880 | 1120
9 430 | 550 18 1120 | 1200
17 550 | 640 ! !

Pa3pe3 5-5

6 00 | 350 19 500 | 900

33190 | 18001 355 | 500 18 900 | 1090
6 00 | 350 10 620 | 780

34|10 1800 | 350 | 550 19 780 | 1150
9 550 | 620 18 1150 | 1300
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IIpooonscenue maon. I11

E ) E = I'ny6una E 5 E = [iry6una

=) = T o 3 =) w o -

% o E > = 3aJICTaHUA % g E > § 3aJICTaHusa

g ?. & ‘g g CIIOsT, M 55 S | g g g cIIost, M

AL AEEEE

= < 50 oT o = < s oT 0
6 00 | 270 18 600 | 800

3510|1720 | 270 | 600 19 800 | 1180
i g'g 1%00 18 250 | 415

36 1200 | & : 19 415 | 200
9 150 | 200 18 900 | 950
1 200 | 250 ! :
3 00 | 70 12 440 | 460
4 70 | 250 18 460 | 620

87| 5 | 1300 | 555 | 330 19 620 | 1080
1 330 | 440 18 1080 | 1200
3 00 | 100 1 400 | 450
4 100 | 230 12 450 | 510

38| 5| 1300 | 230 | 320 : :

18 510 | 780

1 320 | 370 19 780 | 1000
10 370 | 400 : :
2 101'% ;(13’8 10 370 | 410

39 1300 | b : 1 410 | 450
5 260 | 310 " prapl I
1 310 | 370 : :
6 00 | 220 18 610 | 720

40| 8 | 1850 | 220 | 400 19 720 | 1110
10 400 | 610 18 1110 | 1400

Pazpe3 6 —6

6 00 | 190 17 670 | 950

41| 7 | 1800 | 190 | 350 19 950 | 1070
9 350 | 670 18 1070 | 1330
6 00 | 50

42| 7]1650| 50 | 200 13 gg’g 25'8
9 200 | 460 : :
2 00 | 80 19 445 | 550

43|19 | 1200 | 80 | 110 18 550 | 850
17 110 | 445 19 850 | 900
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IIpoooncenue maon. I11

o ) E = I'ny6una 2 g E s [ity6una

=) = T o 3 =) w o -

S| 8|52 3aJIeraHus S| E|E>E 3aJIeraHus

g § EEg cnost, M 55 S| EgEK cnost, M

S| = |8 ¢8 Sl =l8ee

= < 5 9 oT o = < 5 © oT o
3 0,0 50 17

wl|mo| 0 | oo | |8 | mo | s
19 17,0 24,0 ' '

45 3 0,0 7,0 4 15,0 22,0
4 | 130,0 7,0 10,0 19 22,0 29,0
5 10,0 15,0 17 29,0 61,5
3 0,0 50 17 32,0 63,0
4 5.0 11,0 19 63,0 75,0

46 | 5 | 130,0 | 11,0 15,0 ’ ’

18 75,0 107,0

4 150 210 19 107,0 115,0
19 21,0 32,0 ’ ’
i g'g 232’00 19 67,0 81,0

47 130,0 ! ' 18 81,0 12,0
5 22,0 350 19 112,0 120,0
17 35,0 67,0 ' '
6 0,0 38,0 17 94,0 129,0

43| 9 | 1730 | 38,0 7,0 19 128,0 1425
19 77,0 94,0 18 1425 176,0

Pazpe3 7 -7

6 0,0 100 15 74,0 82,0
8 100 27,0 16 82,0 87,0

49 | 10 | 1720 | 27,0 43,0 ' '

18 87,0 99,0

1 430 1 57,0 19 990 | 1170
16 57,0 74,0 ’ !
g 3'8 175’00 16 27,5 39,0

50 130,0 ! ’ 18 39,0 61,0
16 15,0 21,0 19 61.0 770
15 21,0 27,0 ’ ’
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IIpooonscenue maon. I11

E ) E = I'ny6una E 5 E = [iry6una

=) = T o 3 =) w o -

| &8|5>¢8 3aJIeraHus S| E|E>E 3aJIeraHus

‘é ?. g ‘g g cos, M 55 S | g g g cI10s1, M

S| = |8 ¢8 Sl =l8ee

= < 5 © oT o = < 5 © oT o
3 0,0 10,0 29,0

51| 5 | 130,0 | 10,0 17,0 ig 33,0 gg'g
11 17,0 29,0 '
2 0,0 7,0 12 24,0 36,0

52 |11 | 120,0 7,0 17,0 10 36,0 54,5
10 17,0 24,0 19 54,5 71,0
i g'g 2’8 11 16,0 30,0

53 130,0 ' ! 16 30,0 41,0
3 50 12,0 18 41,0 66,0
5 12,0 16,0 ’ '
3 0.0 30 16 30,0 41,0
4 30 50 15 41,0 46,0

541 3 | 130,0 50 12,0 ’ ’

18 46,0 67,0

5 120 17,0 19 67,0 84,0
11 17,0 30,0 ’ ’
4 0,0 7,0 15 30,0 37,0
5 7,0 16,0 16 37,0 49,0

55 11 130,0 16,0 26,0 18 49,0 70,0
16 26,0 30,0 19 70,0 87,0
g fé% gg’g 16 65,0 86,0

56 179,0 ’ ’ 19 86,0 102,0
16 55,0 59,0 18 102,0 125,0
15 59,0 65,0 ’ ’
6 0,0 36,0 15 60,0 66,0
8 36,0 45,0 16 66,0 115,0

57 9 1950 45,0 55,0 19 115,0 129,0
16 55,0 60,0 18 129,0 140,0
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2. I'ny6uHbI 3ajieranus MOA3eMHBIX BOJ 0 KapTe Ne 1

E I'myGuna 3aneranus E I'my6una 3aneranus
= IIOA3EMHEBIX BOO, M = IIOA3CMHBIX BOJ, M
2 Ne 2 Ne
g crost Vposets Yposensb % CIIOs VpoeHs VYpoBeHb
YCTaHOB- YCTaHOB-
2 TIOABJICHUA TeHus 2 TIOABJICHUA J—
Pazpez 1 -1
1 10 39,0 39,0 4 2 25 25
1 14 80,0 54,0 4 18 23,0 7,0
2 10 40,0 40,0 5 4 11,0 11,0
2 14 70,0 57,0 5 18 40,0 2,0
3 10 34,0 34,0 6 4 51,0 51,0
3 14 52,0 52,0 6 18 85,0 39,0
3 18 85,0 440 7 18 90,0 38,0
Pa3pe3z 2—-2
8 10 46,0 46,0 12 10 49,5 49,5
8 14 86,0 40,0 12 10 76,0 440
9 10 50,0 50,0 13 2 25 2,5
9 14 77,0 440 13 10 27,0 50
10 10 53,0 53,0 14 2 2,5 2,0
10 14 73,0 45,0 15 3 12,0 12,0
11 10 52,0 52,5 16 3 12,0 12,0
11 14 66,0 46,0 17 10 49,0 49,0
Pa3pe3z 3—3
18 14 92,0 61,0 21 10 28,0 28,0
19 14 85,0 57,5 21 14 45,0 45,0
19 18 142,0 47,0 21 18 107,0 26,0
13 2 2,0 2,0 22 4 9,0 9,0
13 14 19,0 2,0 22 14 30,0 8,0
20a 2 2,0 2,0 22 18 115,0 3,0
20a 14 17,0 2,0 23 6 18,0 18,0
20a 18 88,0 50 23 10 58,0 58,0
20 5 10,0 10,0 23 14 74,0 47,0
20 18 101,0 5,0
Pazpez 4 -4
24 6 7,0 7,0 28 18 25,0 2,0
24 18 75,0 43,0 29 10 27,0 19,0
25 6 10,0 10,0 30 3 7,0 7,0
25 18 75,0 47,0 30 10 33,0 7,0
26 6 9,0 9,0 31 6 8,0 8,0
26 18 65,0 46,0 31 18 59,0 53,0
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IIpoooncenue maon. [12

E I'my6una 3aneranus E I'my6una 3aneranus
= IOA3CMHBIX BOJ, M = IIOA3CMHBIX BOJ, M
2 Ne 2 Ne
g crost Vposenb VYposeHsb % CIIOs Vposets VposeHb
YCTaHOB- YyCTaHOB-
2 TIOABJICHUA TeHus 2 TIOABJICHUA [—
Pazpez 4 -4
27 2 2,0 2,0 32 6 10,0 10,0
27 18 25,0 2,0 32 18 64,0 60,0
28 2 2,0 2,0
Pazpe3 5-5
33 10 46,0 46,0 37 18 108,0 50
34 10 51,0 51,0 38 4 12,0 12,0
34 18 115,0 37,0 38 18 51,0 12,0
35 10 48,0 48,0 39 3 12,0 12,0
36 2 2,0 2,0 39 18 45,0 10,0
36 18 25,0 2,0 40 6 16,0 16,0
36 18 90,0 50 40 18 57,0 57,0
37 4 12,0 12,0 40 18 111,0 46,0
37 18 46,0 12,0
Pa3pe3 6 -6
41 6 15,0 15,0 45 4 9,0 9,0
41 18 107,0 57,0 46 3 9,0 9,0
42 6 3,0 3,0 46 18 75,0 8,0
43 2 2,0 2,0 47 4 8,0 8,0
43 18 55,0 2,0 47 18 81,0 8,0
44 4 11,0 11,0 48 9 18,0 18,0
44 19 68,0 9,0 48 18 142,5 48,0
Pazpe3 7—-7
49 6 50 50 53 18 41,0 11,0
49 10 40,0 40,0 54 3 11,0 11,0
49 18 87,0 50,0 54 18 46,0 11,0
50 5 11,0 11,0 55 5 10,0 10,0
50 18 39,0 11,0 55 18 49,0 16,0
51 5 11,0 11,0 56 9 21,0 21,0
51 18 33,0 10,0 56 18 102,0 52,0
52 2 2,0 2,0 57 6 30,0 30,0
52 10 36,0 2,0 57 18 129,0 60,0
53 3 11,0 11,0
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I13. lanHble Mo pe3yJbTaTaM MPOXOIKH CKBAKHH M0 KapTe Ne 2

e w 3 = Iy0Ouna e w 3 I'nyOuna
= g Hoo- oo} g = =
5 5 | £ 2 g| saneranns cios, 5 5 | E 2 | 3anmeranus cios,
3 5 |8 s E M 3 5 |28 g M
2 o |SEEK = | o |2E38
ol = |8¢LE S| - |82
S <59 oT 10 = <8 oT 0
Pazpez 1-1
11 0,0 14,0
12 14,0 34,0 3 0.0 50
4 50 20,0
13 34,0 90,0
14 90,0 94,0 5 200 28,0
44 145,0 ' ' 48 13 80,0 28,0 68,0
15 94,0 | 1140
17 68,0 99,0
17 114,0 | 164,0
18 99,0 | 121,0
18 1640 1 1830 19 121,0 | 130,0
19 183,0 | 200,0 ’ ’
13 0,0 58,0 ! 0.0 230
9 23,0 30,0
15 58,0 68,0 13 300 65.0
45| 17 92,0 68,0 | 111,0 | 49 90,0 ' !
17 65,0 | 105,0
18 111,0 | 131,0
19 1310 | 1400 18 105,0 | 130,0
' ' 19 130,0 | 135,0
1 0,0 16,0 10 0,0 18,0
11 18,0 35,0
2 16,0 23,0
13 35,0 81,0
13 23,0 32,0 14 810 95.0
46 | 15 70,0 32,0 51,0 50 145,0 ' X
16 95,0 | 1120
17 51,0 90,0
17 112,0 | 162,0
18 90,0 | 110,0
19 1100 | 1200 18 162,0 | 182,0
’ ’ 19 192,0 | 200,0
1 0,0 16,0
2 16,0 21,0
13 21,0 59,0
4 17 700 59,0 89,0
18 89,0 | 111,0
19 111,0 | 130,0
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Ipooonscenue maon. I[13

e 5 E = Iny6una e s E = Iny6una
E s | E 2 E 3aJIeranus Clos, E 5 | £ 2 | 3aneranus cios,
3 5 |8 s E M 3 5 |28 g M
2| & |SEE 2| & |SEE
AN S| 2 |éEs
- <55 oT bi (o) = <5 oT o
Pazpe3z 2—-2
10 0,0 14,0 1 0,0 16,0
11 140 | 44,0
2 16,0 20,0
12 44,0 65,0
13 20,0 45,0
13 65,0 92,0 15 45,0 50,0
36| 14 15,0 92,0 | 1040 | 40 70,0 ’ ’
16 50,0 60,0
15 104,0 | 131,0
17 60,0 76,0
17 131,0 | 160,0
18 76,0 | 104,0
18 160,0 | 190,0 19 1040 | 1150
19 190,0 | 210,0 ' '
10 0,0 125 3 0,0 13,0
11 125 | 435 4 13,0 20,0
12 43,5 64,0 5 20,0 25,0
13 64,0 95,0 6 25,0 30,0
37| 14 | 1540 | 950 | 1050 | 41 13 80,0 30,0 60,0
15 105,0 | 134,0 16 60,0 65,0
16 134,0 | 158,0 17 65,0 85,0
18 158,0 | 190,0 18 85,0 | 115,0
19 190,0 | 205,0 19 115,0 | 130,0
12 0,0 18,0 7 0,0 11,0
13 18,0 60,0
8 11,0 27,0
15 60,0 88,0 9 270 320
38| 16 | 108,0 | 88,0 99,0 42 90,0 ' ’
13 32,0 54,0
17 99,0 | 1140
17 54,0 95,0
18 114,0 | 1440 18 950 | 1250
19 1440 | 160,0 ' '
1 0,0 17,0 10 0,0 50
2 17,0 20,0 11 50 35,0
13 20,0 36,0 12 35,0 44,0
39| 15 70,0 36,0 | 49,0 43 13 | 1450 | 44,0 | 106,0
16 49,0 63,0 17 106,0 | 150,0
17 63,0 75,0 18 150,0 | 179,0
18 75,0 90,0 19 179,0 | 185,0
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IIpoooncenue maon. I[13

e w 3 = Iy0Ouna e w 3 I'nyOuna
= g = - oo} g = =
; S = & E 3aJICTaHuA CJ04, ; g = <->{. m" 3aJICTaHuA CJI04,
3 5 |8 s = M 3 5 |8 s S M
2 o |8EX% 2 S |88 8
ol = |8¢LE o = 8¢ g
= < 50 oT o = < 5 oT o
Pazpe3 3-3
3 00 | 40
10 00 | 750 4 40 | 200
6 200 | 27.0
13 750 | 102,0 2 o | 558
27| 18 | 1550 | 1020 | 1570 | 32 80,0 ' :
18 360 | 560
20 1570 | 2120
21 2120 | 2200 21 560 | 77,0
22 770 | 1360
21 136,0 | 1500
8 00 | 240
10 00 | 00 9 240 | 340
13 750 | 112,0 13 340 | 500
28| 18 | 1500 | 1120 | 1360 | 33 | 18 | 900 | 500 | 630
20 1360 | 1770 22 630 | 1160
21 1770 | 2100 23 116,0 | 164.0
24 1640 | 1750
10 0,0 50
11 50 | 250 10 00 | 100
12 250 | 30,0 13 10,0 | 1050
13 300 | 56,0 18 1050 | 1260
291 98 | 9O | 560 | 640 | 34 | 23 | 1300 | 1260 | 1500
20 64.0 | 950 24 1500 | 189.0
21 950 | 142,0 25 1890 | 2050
2 1420 | 165.0
1 00 | 110
2 140 | 170 . 00 | 600
13 170 1 27,0 18 60,0 | 160,0
30| 18 | 700 | 270 | 330 | 35 160,0
25 160,0 | 191.0
20 330 | 560 2 1910 | 2000
21 56,0 | 102,0 '
2 1020 | 1120
1 00 | 140
2 140 | 180
13 180 | 26,0
31| 18 | 700 | 260 | 400
21 400 | 820
2 820 | 1420
23 1420 | 1500
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Ipooonscenue maon. I[13

e w 3 = I'nyOuna e w 3 I'nyOuna
= S B = s g =
; é g 3 2 | sazeranms cuos, § 5 E 9 .| 3ameraHus cros,
s g E M 3 5 |2 s E M
g o |8 E ¥ g o |8 £ %
Sl = |88 Sl = 8Lk
= <58 o O <5° o 10
Pazpez 4 -4
17 | 12 | 155,0 0,0 35,0 22 1 70,0 0,0 15,0
13 35,0 43,0 2 15,0 20,0
17 43,0 | 102,0 21 20,0 25,0
21 102,0 | 151,0 22 25,0 46,5
22 151,0 | 176,0 23 46,0 74,0
23 176,0 | 185,0 24 74,0 | 106,0
25 106,0 | 112,0
18 | 12 | 1490 0,0 21,0 23 3 80,0 0,0 15,0
13 21,0 63,0 5 15,0 24,0
17 63,0 | 102,0 17 24,0 33,0
21 102,0 | 127,0 22 33,0 50,0
22 127,0 | 150,0 23 50,0 75,0
23 150,0 | 178,0
24 178,0 | 185,0
19 | 13 | 110,0 0,0 45,0 24 8 90,0 0,0 15,0
17 45,0 57,0 13 20,0 26,0
21 57,0 83,0 17 26,0 34,0
22 83,0 92,0 22 34,0 50,0
23 50,0 76,0
24 76,0 | 107,0
25 107,0 | 133,0
26 133,0 | 140,0
20 1 70,0 0,0 15,0 25 11 | 140,0 0,0 10,0
2 15,0 20,0 13 10,0 50,0
21 20,0 35,0 17 50,0 88,0
22 35,0 58,0 18 88,0 | 108,0
23 58,0 85,0 24 108,0 | 140,0
24 85,0 | 105,0 25 140,0 | 165,0
26 165,0 | 175,0
21 1 71,0 0,0 15,0 26 17 | 160,0 0,0 110,0
2 15,0 22,0 18 110,0 | 119,0
21 22,0 30,0 24 119,0 | 149,0
22 30,0 52,0 25 149,0 | 175,0
26 175,0 | 180,0
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IIpoooncenue maon. I[13

e w 3 = Iy0Ouna e w 3 I'nyOuna
= s B - =) < £ =
S s | &2 Z | saneranus cios, 3 g | £ 2 | 3ameranus cios,
3 5 |28 = M 3 5 |28 g S M
g o |8 EE g s |2 2%
Sl = |88 Sl = |8sE
2 <ES or | w0 | 2 <5° or 10
Pazpe3 5-5
9 11 | 154,0 0,0 2,0 13 1 70,0 0,0 16,0
13 2,0 58,0 2 16,0 22,0
15 58,0 | 111,0 20 22,0 36,0
18 111,0 | 124,0 21 36,0 56,0
20 1240 | 141,0 22 56,0 80,0
21 141,0 | 166,0 23 80,0 | 102,0
22 166,0 | 180,0 24 102,0 | 105,0
10| 11 | 1430 0,0 2,0 14 3 80,0 0,0 19,0
12 2,0 22,5 5 19,0 23,0
13 22,5 70,0 15 23,0 30,0
15 70,0 88,0 18 30,0 36,0
18 88,0 | 105,0 20 36,0 42,0
20 105,0 | 122,0 21 42,0 61,5
21 122,0 | 145,0 22 61,5 85,0
22 145,0 | 170,0 23 85,0 | 106,0
23 170,0 | 175,0
11| 13 90,0 0,0 28,0 15 7 90,0 0,0 11,0
15 28,0 40,0 8 11,0 19,0
18 40,0 53,0 15 19,0 32,0
20 53,0 65,0 18 32,0 56,0
21 65,0 87,0 21 56,0 65,0
22 87,0 | 1110 22 65,0 89,0
23 111,0 | 120,0 23 89,0 | 109,0
24 109,0 | 128,0
25 128,0 | 135,0
12 1 70,0 0,0 16,0 16 11 | 150,0 0,0 18,0
2 16,0 21,0 12 18,0 29,0
18 21,0 34,0 13 29,0 66,0
20 34,0 41,0 15 66,0 | 105,0
21 41,0 62,0 18 105,0 | 118,0
22 118,0 | 134,0
23 134,0 | 154,0
24 154,0 | 172,0
25 172,0 | 185,0
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Ipooonscenue maon. I[13

z 5 E = Iny6una z s E = Iny6una
5 5 | E 2 2 | sazeranms cuos, 5 s | E 2 | sanmeranus cios,
5| 5 |2g¢ M 5| 5 |2gE M
% < S % oT J0 % < S © oT a0
Pa3pe3 6 -6
1| 11 | 1550 | 0,0 3,0 5 1 70,0 0,0 15,0
13 3,0 95,0 2 150 | 19,0
17 95,0 | 143,0 14 19,0 35,0
20 143,0 | 153,0 17 350 | 53,0
21 153,0 | 205,0 22 53,0 73,0
22 205,0 | 207,0 23 73,0 | 103,0
24 103,0 | 130,0
25 130,0 | 134,0
2 11 | 150,0 0,0 30 6 3 80,0 0,0 50
13 30 122,0 4 50 15,0
17 122,0 | 140,0 6 15,0 20,0
21 140,0 | 175,0 14 20,0 37,0
22 175,0 | 195,0 17 37,0 64,0
22 64,0 71,0
23 71,0 | 100,0
24 100,0 | 115,0
3| 13 | 1050 | 00 65,0 7 7 90,0 0,0 5,0
14 650 | 71,0 8 5,0 15,0
17 71,0 90,0 9 15,0 18,0
21 90,0 | 1110 13 18,0 23,0
22 111,0 | 140,0 14 23,0 50,0
23 140,0 | 150,0 15 50,0 55,0
17 55,0 74,0
23 74,0 99,5
24 99,5 | 126,55
25 126,5 | 140,0
4 1 70,0 0,0 15,0 8 11 | 140,0 0,0 10,0
2 15,0 22,0 13 10,0 60,0
14 22,0 37,0 4 60,0 97,0
15 37,0 42,0 15 97,0 | 102,0
17 42,0 51,0 17 103,0 | 115,0
21 51,0 61,0 23 115,0 | 130,0
22 61,0 65,0 24 130,0 | 160,0
25 160,0 | 168,0
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4. I'nyouHbI 3ajieraHus MOA3eMHBIX BOJ M0 KapTe Ne 2

I'ny6uHa 3aneranus

I'myOuna 3aneranus

3 o
E é MOA3EMHBIX BOJI, M E 5 MOA3EMHBIX BOJI, M
< S < 5
% 2 YpoBeHb Yposenp g 2 YpoBeHb Yposens,
% TIOABJICHHUA ycTaHos- % TIOAABJICHUS yeTanos-
JICHUA JICHUA
Pazpez 1-1
44 12 25,0 25,0 48 3 9,5 9,5
44 14 90,0 68,0 48 17 68,0 12,0
45 15 58,0 21,0 49 7 14,0 14,0
46 1 2,0 2,0 49 17 65,0 14,0
46 15 32,0 50 50 11 24,0 24,0
47 1 2,0 2,0 50 14 81,0 58,0
47 17 59,0 6,0
Pazpe3z 2—-2
36 12 51,0 51,0 40 1 2,0 2,0
36 14 92,0 92,0 40 15 45,0 2,0
37 12 52,5 52,5 41 3 11,0 11,0
37 14 95,0 79,0 41 16 60,0 10,0
38 12 15,0 15,0 42 8 15,0 15,0
38 15 60,0 40,0 42 17 54,0 12,0
39 1 2,0 2,0 43 11 26,0 26,0
39 15 36,0 6,0 43 17 106,0 52,0
Pa3pe3 3—3
27 10 72,0 72,0 31 1 2,0 2,0
27 20 157,0 78,0 31 21 40,0 50
28 20 136,0 75,0 32 4 11,0 11,0
29 11 22,0 22,0 32 21 56,0 15,0
29 20 64,0 24,0 33 8 15,0 15,0
30 1 3,0 3,0 34 10 2,0 2,0
30 20 33,0 1,0 35 17 23,0 23,0
Pazpez 4 -4
17 12 15,0 15,0 22 1 2,0 2,0
17 17 72,0 72,0 23 3 8,0 8.0
18 12 12,0 12,0 24 8 11,0 11,0
18 17 72,0 72,0 24 17 26,0 11,0
19 17 45,0 36,0 25 11 2,5 2,5
20 7 2,0 2,0 25 17 57,0 57,0
21 1 2,0 2,0 26 17 70,0 70,0
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IIpooonscenue maon. [14

= I'ny6uHa 3aneranus = I'myOuna 3aneranus
§ = MOA3EMHBIX BOJI, M E = MOA3EMHBIX BOJI, M
% = X =

g 3] g S

5 2 YpoBeHb Yposenp S 2 YpoBeHb Yposen,
2 TIOSIBIICHUS YCTanos: 2 nosBieHms | 0o oor”

JICHUS JICHUS
Pazpe3 5-5
9 11 15 15 12 20 34,0 2,0
9 15 69,0 69,0 13 1 1,0 1,0
9 20 124,0 75,0 14 3 9,0 9,0
10 12 14,0 14,0 14 20 36,0 9,0
10 15 70,0 67,0 15 8 14,0 14,0
10 20 105,0 68,0 15 21 56,0 17,0
11 15 28,0 20,0 16 11 15,0 15,0
11 20 53,0 20,0 16 15 69,0 69,0
12 1 1,0 1,0
Pa3pe3 6 -6

1 11 2,5 25 5 1 2,0 2,0
1 17 95,0 68,0 6 4 10,0 10,0
2 11 2,5 25 7 8 14,0 14,0
2 17 122,0 76,0 7 14 23,0 20,0
3 14 65,0 36,0 8 11 4,0 4,0
4 1 2,0 2,0 8 14 65,0 65,0
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