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ATTECTAIMU OBYYAIOIIUXCA 11O JUCHUIIVIMHE (MOAYJIIO

1. O01mme cBegeHus

1. | Kadenpa I'opHoro aena, Hayk 0 3eMJyie ¥ MPUPOT000YCTPOIMCTBA
2. | HampaBneHnue moAroTOBKH 05.03.01 T'eonorus

3. | HammpaBnennocts (mpoduin) I'eoduzuka

4. | Iucuunnursaa (MOJ1yJb) CelicMopa3Beka

5. | ®opma 0bydeHus ouHas

6. | l'oxg Habopa 2018

2. llepeyeHb KOMIETEHIIUIA

e TOTOBHOCTh NMIPHUMEHSTH Ha MPAKTUKE 0a30BbIC 00MIETPO(HEeCCHOHATLHBIC 3HAHKS 1 HABBIKH
MIOJICBBIX TE€OJIOTHUYECKUX, TEOPHU3NUECKUX, TCOXUMUUCCKUX, THIPOTCOIOTUIECKUX, HEPTETra30BbIX
U DKOJIOTO-T€OJIOTHYECKUX PabOT MpH pPENICHWH TMPOW3BOACTBCHHBIX 331ad (B COOTBETCTBHH C
HanpasJIeHHOCTRIO (mpoduseM) mporpammel Oakanaspuara) (ITK-4).




3. KpnTepnn M MMOKAa3aTeJd OlleHNBAHUS KOMIIeTEHIINII Ha PA3JTUYHBIX 3Tanmax ux (l)OpMPIpOBaHI/Iﬂ

Kputepuu u nokasarejii olleHUBAHMS KOMIIETeHLM i

DopMBbI KOHTPOJIsI

Jrtan ¢popmMupoBanus komnereHunu | Popmupyemas
cpopmupoBaHHOCTH
(pa3aeiibl, TeMbI TUCHHILIHHDI) KOMIIETEeHIIUA 3HaTh: YMmers: Baanernb: .
KOMIeTeHIHI
OTtanst pazBUTHA
ceficMopa3BelKi. 3HAYCHWE W
pasBez Hcnonb3oBaTh 3HaHHUS B 001acTH
poIb celicMoMeTpuu B
T'€0JIOTHH, TeO(U3UKH, TEOXHUMUH,
HACTOAIeEe BpeMs IPH MOHCKAX DU3NUECKUMHU u
THIPOTEOJIOTHH, TEOJOTMH U
1. Bsenenue [1K-4 u pa3Benku TOJIE3HBIX . | TEOJOrNYECKUMU ocHoBamu | Pedepar
TeOXUMUH, 9KOJIOTHUECKON o
HCKOTIAEMBIX, IPH  peUIeHuH ceifcMopasBeaKu
T€OJIOTHH JAJIS PELICHUs Hay4dHO-
HHXEHEPHbIX 3aja4 u
HCCIIeA0BATEIIBCKUX 33034
(yHOAMEHTaNBHBIX ~ TpoOIeM
BHYTPEHHETO CTPOCHUSI 3EMITH.
Uucras nepopmanus. Tenzop
nedopmanun. Pacipenenenne
CKopocTeit nedopmarum. OnpenensTh XapakTep
2. JlnHamugeckas Teopus TK-4 ['maBHBIC HaNIpaBICHUS nedopmanuit yrpyroit cpenst mpu | OcHoBamMu  pacmupoctpaHeHus | [Ipakrndeckas
YIPYTOCTH TeH30pa JeopMarIuii. pacmpoCTpaHeHUH CEHCMUYECKUX | BOJH B Cpejie. pabota Ne 1
I'naBHbIC Nedopmanny. BOJIH
Hunartauus. dedopmarus
obbema. Jledopmanus cnsura.
DopmynpoBaTh 3a7a4u u | OnbeiToM aHanu3a u 0606menus | [Ipaktuueckue
I'eonoro-reoduznueckue
3. ®usuueckue M I'e€OIOTHMUYECKUE 000CHOBEIBATh MOCTAHOBKY | T€O(H3NUECKUX  JaHHBIX U | pabotsl Ne 2, 3.4, 5,
N [K-4 3a7]auy, pelraemMble METOJlaMU .
OCHOBBI CEHCMOpPa3BEIKH cefiCMOpa3BeKEt Pa3NIUYHBIX BUJIOB | IPOTHO3UPOBAHHUS 3ajexei | 6,7, 8.
P reoU3NUECKUX UCCIIeIOBAHUN TIOJIE3HBIX UCKOIIAEMBIX Pedepar
Pacuér nmuroduznyeckux u
CEHCMOTEOTIOTHYECKIX
apaMeTpOB U3y4aeMOro OCHOBHBIMH TTOHSATHSIMH O
. OnpenensTh KHHEMaTHISCKHIE U [IpakTryeckas
paspesa 1 MoJenei CUTHAJIAX, TIOMeXaX, THITaX
4. BoJHOBBIC TPOIECCH B YHPYTUX JTUHAMUYECKHE TIOTPABKH. pabota Ne 9
[K-4 MIEPCIIEKTUBHBIX TOPU30HTOB; BOJIH, CITOCO0AaX pacyeTa,
cpenax IIpoBOIUTH KOPPEKIIHIO JlaGopaTtopHas
KMHEMaTH4ecKas U MOJENHUPOBAHUS U aHAIM3a
KMHEMAaTU4YECKHUX MOMNPaBOK. . pabora Nel
JUHAMUYecKas IPUBSI3Ka BOJTHOBBIX TTOJIEH
OTIOPHBIX OTPAKAIOIINX
TOPU30HTOB
MeTtonukn
. OO6umM cTpoeHnEM
ceificMopa3BeI0YHBIX PadoT, Bribupats mapameTpsl cucTeM .
5. Meroauka 1 TEXHHKA TPOBEACHUS CEHICMOTIPHEMHUKOB, [IpakTrueckas
[1K-4 NIPUMEHSIEMBIX [IPU IIOUCKAX Habmronenus. zobpaxats

[MOJIEBBIX HAOIIOAECHUI

MECTOPOKIEHU I MOJIE3HBIX
HCKONAEMbIX

CUCTEMBI HAOIIOIEHNS.

CEMCMOCTAHIIMN U METOIMKAMU
U3MEpEHUi

pabota Ne 10




Irtan GopMHPOBAHHUS KOMIETEHIHH

dopmupyemast

Kputepuu u nokasarejii olleHUBAHMS KOMIIeTeHLH i

DopMBbI KOHTPOJISI

copmupoBaHHOCTH
(pa3aelibl, TeMbI TUCHMILIHHBI) KOMIIETeHIIUA 3HaTh: YMmers: Baanernb: .
KOMIIeTeHI U
PaGorats ¢ coBpeMeHHOIt
OO0u1re TPUHINITEI CTPOSHUS N N .
N CEHCMOPErUCTPUPYIOLIEH Meronukoi npoBeACHUS JlabopatopHas
6. CeiicMopa3Be04Has anmaparypa [1K-4 anmnaparypsl 1 METOJIUKU o
anmaparypoii, IpoBOAUTh HIOJIEBBIX PaboOT pabora Ne 2
MIPOBEACHUS MOJIEBBIX pabOT
IOJIEBbIC HAOJIOICHHS
OCHOBHBIMU NOAXOJAMH K
UHTEpIpEeTaluu
Ocnopipie PHeMbL | reprpeTHpOBaTh pesybTaTEI Ceﬁcﬁop%BgI[O‘IHLIX JTAaHHBIX Hpakriieckas
7. OOpaboTka ¥ HHTEPIPETALHUSI 00pabOTKH M HHTEPIpPETAIUU TeppeTHp pesy P ’ pabota Nell.
N [1K-4 N ceiicMOpa3BeIKU, aHATU3UPOBATh | OCOOCHHOCTSIMHU
celicMUYeCKHX TaHHbIX MOJyYEHHBIX  CEHCMMYECKHX N . JlaGopatopHas
CelICMOreoI0rn4ecKie MOJIENN reoU3NIEeCKUX IONeH s
MaTepHuajoB pabota Ne3
pa3IMYHBIX THIIOB
Te0JIOTHIECKUX OOBEKTOB
IIpaktuueckas
JIy4eBbIM METOZOM pEIICHUS
8. Pemenne mpsMBIX M 0OpaTHBIX Hoxxonst K pemenno | PaccuuTeIBaTh aHOMAaIbHBIE OIS N . pabora Nel2
N I1K-4 TpsIMOit 1 00paTHOH 3a1a4
3a/1a4 celcMOpa3BeaKH MIPSMBIX ¥ 0OpaTHBIX 3a/1a4 U CTPOUTH FeO(U3UIECKUE KAPTHI . JlabopaTtopHas
ceilicMopa3BeKu.
pabota Ne4
BeprukansHoe ceiicMuueckoe
npodunuposanue (BCII).
NHxeHepHYyI0 CEICMUKY.
Pynnyto celicmopasBenky.
CeticmopasBeIKy HE(TSIHBIX U
P Axy Hed o WHTepnpeTpoBaTh
ra30BbIX MECTOPOXKACHUII. MeTomaMu KOJTHYECTBEHHOTO U
. HHPOPMALIKIO B 00JIaCTH Pedepar
9. Ilpumenenue ceiicMopa3BeqKu I1K-4 MopcKyIo U peuHyro KaueCTBEHHOI'0 aHaJIN3a

ceiicMopasBeky. [ myouHHOE
celiCMMYecKOe 30HANPOBaHNE
(I'C3). OmnbITHO-
METO/INYECKHEe paboTHI B
celicMopasBeKe.
CelicMUYeCKUI MOHUTOPUHT .

MNPpUMEHCHUA CEMCMHUYECKHUX
JaHHBIX

reo(U3NIeCcKuX MoJIeH




4. KpuTepnu U IKAJIbI OLCHUBAHHUSA

4.1 JlabopaTopHbie padoThI

5 0alIoB — CTYIEHT peulyl BCe PEKOMEHIOBAaHHBIE 3a/ladyM, MPaBUJIBHO H3JIOKHI BCE
BapUaHThl MX pEIICHUs, apryMEHTUPOBAB MX, C 005M3aTENbHON CCHUIKOM Ha COOTBETCTBYIOIME
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO 3TO HEOOXOAMMO).

4 Gama — CTyIeHT peuni He MeHee 85% peKoMEeHOBaHHBIX 33jad, MPABHIBHO M3JI0KUII
BCE BApUAHTHI PEIICHUS, apIYMEHTHUPOBAB HX, C 00s3aTEIIbHON CCBUIKOM HAa COOTBETCTBYIOIIUE
HOPMATHBHI (€CJIU IO COACP>KAHUIO 3TO HEOOXOAUMO).

3 Oaya — CTyJEHT pelni He MeHee 65% peKOMEeHJOBaHHbBIX 33]1a4, IPABUILHO M3II0KUI
BCE BapUAHTHI UX PEIICHHs, apTyMEHTHUPOBAB MX, C 0053aTEIbHON CCHUIKONW HAa COOTBETCTBYIOIINE
HOPMATHBBI (€CJIH TI0 COACPIKAaHUIO 3TO HEOOXOAMMO).

2 Oamna — cTyleHT BbINOMHMI MeHee 50% 3amaHusi, W/WIM HEBEPHO yKas3al BapHaHTHI
pelIeHusl.

3a paboTy Ha KaxJ0M JJab0paTOPHOM 3aHSATHH CTYJICHT MOJydaeT 1mo 2 6auia.

4.2 llpakTnyeckue padoThl

5 0aIoB — CTYIEHT pPEUIMJI BCe PEKOMEHJOBAHHBIE 3a/a4yM, IPABUIIBHO H3JIOXKHI BCE
BapHUaHTHl MX pEIICHUs, apryMEHTHPOBAB MX, C 005M3aTENbHON CCHUIKOM HAa COOTBETCTBYIOIIME
HOPMATHUBBI (€CIIU 110 COAEPIKAHUI0 3TO HEOOXOAUMO).

4 Gana — CTyJeHT pem He MeHee 85% peKOMEeHOBaHHbIX 3a]a4, IPAaBIIBHO U3JI0KHI
BCE BAPMAHTHI PELICHMs, apIyMEHTHPOBAB UX, C 0053aTeNbHOM CCBUIKOW Ha COOTBETCTBYIOILUE
HOPMATHBBI (€CJIU TI0 COACP>KAHUIO 3TO HEOOXOANMO).

3 Gamia — CTYIEeHT pelni He MeHee 65% peKOMEHJ0BaHHBIX 3ajiay, IPABUIBHO M3JI0KUII
BCE BapUAHTHI UX PEIICHHs], apTyMEHTHPOBAB MX, C 0053aTEIbHON CCBIIIKOW Ha COOTBETCTBYIOIINE
HOPMAaTHUBBI (€CIU 110 COAEPIKAHUI0 3TO HEOOXOAUMO).

2 Oamna — cTyneHT BeIMOMHUI MeHee 50% 3amaHusi, W/WIM HEBEPHO yKa3all BapHaHTHI
peLeHHs.

3a paboTy Ha KaXOM MPAKTUYECKOM 3aHATHH CTYACHT MoIydaeT rmo 1 Oamry.

4.3 Kputepuu olleHKH MOATOTOBKH pedepara
banasl XapaKkTepHCTHKH PACKPBITHS TEMbI CTYIEHTOM
— CTYZEHT I1yOOKO ¥ BCECTOPOHHE YCBOWII MPOOIIEeMY;
— YBEPEHHO, JIOTUYHO, TIOCIIEAOBATEILHO M TPAMOTHO €0 M3JIaracT;
— OIIMpasACh Ha 3HaHUA OCHOBHON WM Z[OHOHHHTGHBHOﬁ JIUTEpPaTypbl, TECHO
6 MPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTUUCCKON JeATEIbHOCTHIO;
— yMeno 000CHOBBIBAET U ApTYMEHTHPYET BBIJIBUTACMbIC UM UICH;
— JienaeT BBIBOALI M 0000IIEHN;
— cBOOOJHO BJIAICET MOHATUSIMH
— CTYJICHT TBEPJIO YCBOWJI TEMY, TPAMOTHO U I10 CYIIECTBY U3JIaraet ee, Onmupasch
Ha 3HaHUS OCHOBHOM JIUTEPATYPHI;
— HE JIONYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;
5 — YBA3BIBACT YCBOCHHBLIC 3HAHUA C HpaKTH‘IeCKOﬁ JCATCIIBHOCTBIO,
— apryMeHTUpYeT HayYHbIC MOJOKCHHUS;
— JIeJIaeT BBIBOBI M OOOOIIECHMS;
— BJIaJCET CUCTEMOI OCHOBHBIX IOHATHI
— TeMa pacKphITa HEJOCTATOYHO YETKO M IOJIHO, TO €CTh CTYAEHT OCBOWII
npoOJsieMy, MO CYIIECTBY H3JaraeT ee, ONMpasCh HAa 3HAHHSA TOJBKO OCHOBHOM
JUTEPATYPHI;
— JIOMyCKaeT HeCyIeCTBEHHbBIE OIMMOKH U HETOYHOCTH;
— HCHBITHIBACT 3aTPYAHCHHUS B IPAKTHYCCKOM NPUMCHEHHH 3HAHUIA;
— c1abo apryMEeHTHPYET Hay4YHbIC TIOJIOKCHUS,
— 3aTpyaHsaeTcs B GOPMYIMPOBAHUN BEIBOJOB U 000OIICHMIA;
— YacTHYHO BJIAJICET CUCTEMOH NOHSITHI




— CTYJEHT HE YCBOWII 3HAYUTEIHLHON YaCcTH MPOOICMEI;

— JIOMYCKAaeT CYIIECTBEHHbIC ONTHMOKH M HETOYHOCTH MPU PACCMOTPEHHH €€
— HCHBITHIBACT TPYJAHOCTH B IPAKTHYSCKOM MTPUMECHECHUH 3HAHMIA;

— HE MOXET apryMEHTHUPOBATh HAYYHBIC TIOJOKCHHUS;

— He GopMYITUPYET BEIBOJIOB U 000OIICHHUI;

— He BJaJIeeT NOHATHHHBIM almnapaToM

4.4 Kputepuu OLleHKH BBINOJHEHHUsI KYPCOBOii padoThI

Banasl

XapaKkTepUCTHKH PACKPBITHS TEMbI CTYIEHTOM

—  CTYZAEHT BBIIIOJHWI PabOTy B IIOJHOM 00bEME, CAMOCTOSATENbHO;

—  TIOKa3aJl BRICOKUI YpOBEHb 00IIeH TEOPETUYECKOM MOATOTOBIEHHOCTH;
—  BJIaJeeT NPaKTUYECKMMH HABBIKAMU HCCIIEI0BATEIIBCKON ACATEIbHOCTH;
—  TPOAEMOHCTPHUPOBAJ yMEHHs paboraTh ¢ Oubimorpaduyeckumu
HUCTOYHUKAMH, CIIPABOYHHUKAMY;

— B paboTe cliejaHbl TOYHBIE U TIOJIHBIE BHIBOJIBI.

—  Marepuai KypcoBoil pabOTbI H3/1araercs sICHO U 4ETKO.

— B paboTe OOOCHOBaHbI aKTYaJbHOCTb, I'PAMOTHO CGHOPMYIHPOBAHBI
11€J1b, 33/1a4H, 00BEKT, IPEAMET HCCIIeI0OBaHHUS.

—  CTYACHT BBIIIOJHWI Pa0OTy B IOJTHOM 00bEME, CAMOCTOSTEIBHO;

—  TOKa3aJl BRICOKUI YPOBEHb OOIICH TEOPETUYECKOM IMOATOTOBICHHOCTH,
—  BJAJeeT MPAKTHYECKIMH HAaBBIKAMHU UCCIIEI0BATEIBCKON ACITEIbHOCTH;
—  IMPOJEMOHCTPUPOBaN yMeHHs paboTatb ¢ OubIMOrpaduUecKUMH
HMCTOYHUKAMU, CTIPABOYHUKAMH;

— B paboTe caenanbl TOYHBIC U TIOJTHBIC BHIBO/IBI.

—  MarepHal KypcoBoil pabOTHI H3/1araeTcs sICHO M YETKO.

— B paboTe 0OOCHOBaHBI aKTyallbHOCTh, TPAMOTHO C(OPMYIHUPOBAHBI
1eJTb, 33/1a49H, 00BEKT, IPEAMET HCCIICIOBAHNUS;

— B paboTe NPUCYTCTBYIOT HE3HAUYUTEIbHbIE OIMIMOKH, HETOYHOCTH,
1po6sieMbl B 0hOpMIIEHUH.

—  CTYACHT BBINOJHWI M 3allUTHJI KypCOBYIO pabOTy Ha JOCTaTOYHOM
ypOBHE, HO B paboTe HE 1O KOHIIA W HE B TOJHOW Mepe pPacCKPBITHI
TEOPETUYECKHE TOJO0XKEHUs, BBIBOJBI, CJ1a00 pelleHbl 3aJa4yH, €ecThb
po6seMbl B 0hopmIIeHUH;

— B XOjI€ 3aIIUThl 00YJaIOIUIC JEMOHCTPUPYET MUHUMAJIbHbIE HAaBBIKU
BJIQJICHHS] METOJJAMH ITyOJIMYHOTO BBICTYIUICHUS! M HAYYHON JIMCKYCCHH.

— KypcoBass pa0oTa HE COOTBETCTBYET YCTAHOBJIEHHBIM TpPEOOBAHMSM,
BBINIOJTHEHA C HaApyIIEHHEM JEWCTBYIOIIMX HOPMAaTHBOB BPEMEHU H
o opMIIeHUS TEKCTA;

— B paboTe AOMYIIEHbI Cephe3HbIe OMMOKU, HE PELICHBI B TOJIHOM 00beMe
MOCTaBJIEHHBIE 3371a4H, L1eJIb PAa0OTHI HE IOCTUTHYTA,

—  M3JIOKEHHE MaTepuaja UMeeT pedepaTUBHBIN XapakTep;

— B XOAE 3aIIMUTHl CTYIAEHT JEMOHCTPUPYET OTCYTCTBHE HABBIKOB
yOJIMYHOMN pedyr U HAyYHOU TMCKYCCHH.

5. TunoBbIe KOHTPOJIbHBIE 3aJaHUSI U MeTOANYECKHEe MATEePHAaJIbl, ONpeIesiIole
Npoueaypbl OLEHMBAHMS 3HAHWI, YMeHMii, HABBIKOB M (WJH) ONBITA JAeATEIbHOCTH,
XapaKTepu3ywIIUX JTanbl (GOpPMUPOBAHMS KOMIIETEHIMI B Impouecce OCBOEHMS
o0pa3oBaTeIbHON NPOTrPaMMBbI

5.1 Tunossie npuMepbI NPAKTHYECKUX padoT




1. IlpakTuyeckas padora Nel «emMeHThI Teopuu Ae)OPMANMH H HATIPSKEHHI1»
3agaua 1. IlpoBonoka mgmuHO0O 3 M u auametrpoMm 0.8 M BuCHT BepTHKalbHO. K

CBOOOZHOMY KOHILY IPOBOJIOKH ITOJIBECHJIM I'py3 Maccoro 5 Kr. JlJIMHA NPOBOJIOKH YBEIUYMIIACH
Ha 0.6 MM. OnpeenuTh HalpsHKEHUE O, , OTHOCUTEIBHOE YJIMHEHHE A%I/I MOJYJIb YIPYTOCTH

E.

XX 2

LLLSL S

i

mg

L e ¥
Pemenne: HampsikeHue BBIYHCISETCS O = F/S’ rie F — cuna, geiicTByromias Ha €AMHUILY
wiomaad S. Ympyras cuja 1m0 MOAYTI0 paBHa cuie Tsbkecth F =mg. Ilnomans S ceuenus
MIPOBOJIOKU S = ﬂd% (Inomans kpyra S =ar?), clen0BaTeNbHO

4m 5-9.8-4 H H

L T —97531847 % =98MIla.

d 3.14-(0.8-107°)° m M
OmnpenensieM OTHOCHTEIBHOE YAJTHMHEHNE

Al _ 0.6-10°° B 0.6-10°°

=2-10"".
I 3
Ompenensem Moy ynpyroctu. [1o 3akony ['yka
A I
E=To_le =L o _4877 rrma.
Ex 1| 4
3amaua 2. A) [Moacrasiss B
oy = AA+2ug;;
0, 0, =0,=0 = -
0, >0, o, =0, =0, nokaxure, 4T0 &, =&,, W TOATBEPANTE MPABHILHOCTE O = m

(o — koaddurment [Tyaccona).
Pemenue: 1) 13 3akona ['yka
2u#0,Torma &, —&, =0, cneaoBaresnbto &, =&, .

2) Kosdpumuenr Ilyaccona o =-¢,, /¢, . Ilo yenosuto o;; = AA+2ug;;.

OO0e yacTu ypaBHEHUS JIEJIUM HA &,,

O _ 21
o =20y v

g
HO % =—0,a 0% =E — monyns FOnra, torna E=41-240+2u.
XX XX

H1(BA+24)
KpOMe TOro, U3B€CTHO, 4TO E-= /1— . PaBHEI J1EBBIE qaCTH, CJICOOBATCIBbHO, PABHBI
+u

u npasele. Torna



M:g_yﬁ_kzlu,
A+u

2
2/10'=/L—M+2,u=—, 4. T. II.
A+ u + 1

A
O=—7""—
2(2+p)

(31+2u)

o, , BeIBeOUTE E = #
A+u

7

B) CxnaznsiBas tpu ypasrenus u3 (A) s o, Oy

Pemenne: Cornacxo 3akony I'yka o, =0, =0, 0, >0, &, =¢,, 10

0w =3+ 2u(e,, +2¢,) =3AA+2ue, +dus,, =

A=g,, +e,tE,

Junamayus
=31A¢,, +6de, +Aue,, +2ue,, =&, 3A+2u)+ 2, (34 +2u) =
= (e +26,,)(3A+24).

Koadduuument [lyaccona

G:_SV :_g%
gXX gXX

CJIEZIOBATEIILHO
0. =(6y—206,)BA+2u)=¢,01-20)BA+2u)

OTCIO/IA &, = —0&,,,

T 2 E = (1-20) (32 +2u) !

gXX

HO O = L , TOTJa
2+ p)

E=(1—2L)-(31+2ﬂ)=w,q. I

(A+u) A+p
B) Iloxcrasnas B o, = AA+2us;, 0,,=0,, =0, = - g}, nonyuure K =%(32,+2,u). (K

vy z

— MOJTYJIb BCECTOPOHHET'0 CKaTH, g} — T'HAPOCTaTHYECKOE JIaBJICHUE)
Pemenne:
O t0O,+0, =3A+2u(e, +&,+¢&,)

3P-30A4 2.
PaSI[CJ'II/IM 066 YaCTHU YpaBHCHHUA Ha A, nMeeM

23Pra=3a424,
HO K ONpeACIIICTCA KaK OTHOIICHUC NAaBJICHUS K JUJIaTallun

k="Pia.
Torma 3K =31+2u

K:%(Bﬂ+2,u) , 4. T. [I.

2. IlpakTnyeckast padora Ned «IlocTpoeHue oTpaxkamoumeii rpaHuUbl CHOCOO0M
3acevex»

VicxonHbIMU JTaHHBIMHU JUIS TIOCTPOEHHUSI pa3pe3a B METOJIe OTPaKEHHBIX BOJIH CIyXat
rogorpagpl OTPa’)KEHHBIX BOJH W CBEJIEHUS O CKOPOCTH paclpoOCTpaHEHUs KojeOaHuil B
nokpeiBaromiei  tomme. Croco0 3acedek CTPOro CHpaBeAJUB JJIsi OJHOPOIHBIX Cped, HO
NpUOIMKEHHO MOXKET HCIIONB30BAThCS B PallOHAX, I/I€ Pa3BUTHI MOIIHBIC TONIIM TEPPUTCHHBIX
OTJIOKEHUH, CPEIHSISI CKOPOCTh B KOTOPBIX HETPEPHIBHO U IUIABHO YBEIMYUBAETCS C IIyOuHOH. B



crioco0e 3aceuek IMpearnoyiaraeTcs, yTo rogorpady COOTBETCTBYET IUIOCKAas I'paHHIA, MOITOMY
HOJIOKEHHUE I'PAHUILIBI OIIPEJEIIAeTCs MOJI0KEHUEM TaK Ha3bIBAEMOI'0 MHMMOI'O IIyHKTa B3pblBa —
TOYKOH 3€pKaJbHOIO OTOOpakKeHHs B3pblBa B OTpaxarolleld rpanuie. JlelcTBUTENBHO, €CIU
uMeeM romorpad I, COOTBETCTBYIONIMK TUIOCKOW OTpaxaromied rpanunie R, 3aneraromeit Ha
rnyouHe h mox myHkrom B3peiBa O, TO MHHMMas To4ka B3pbiBa O¥, HMCXOJAs W3 PaBEHCTBA

psAMOYTOJIBHBIX TpeyroJbHUKOB OCD u O*CD, OCE u O*CE, HaxoauTcst Ha paccTosiHusAX Vi u

Vt2 ot Touek A u B, ecnu t1 u t2 — HaOMIOIEHHBIE B 3TUX TOYKAaX BpeMEHa OTpaxkeHwit, a V —
CpeIHsIsl CKOPOCTh B MOKphIBaroleil cpeae. Takum o0pa3oM, MHUMBIHM IIYHKT B3pbIBa COBIAJAET C
TOUYKOH IepeceueHusl OKpYKHOCTEH, IPOBEAEHHBIX paauycamu 1= Vi1 u rz = Vt2 u3 Touek 4 u B.
Otpaxaromasi miomaaka OyJeT JexaTb Ha MEpHEeHIUKYJspe, MPOBEIEHHOM 4Yepe3 CepeiuHy
IIPSIMOM, COEUHSAIOIIEY MHUMYIO U IEHCTBUTEIIbHYIO TOYKU B3PbIBA.

JUis TpaBWIIBHOTO OIPEJEIEHUs] MHUMOW TOYKM, J€Nal0T OOBIYHO MATh 3acedyek (Io
LEHTPaJIbHOW, IBYM KpallHUM TOYKaM rojgorpada u AByM CPEIHUM — Ha JIEBOM U NPAaBON BETBSIX).
N3-3a ommOOK HaOIIOAEHUI W HETOYHOIO 3HAHMUA CKOPOCTH pPaclIpOCTPAHEHMs BOJH IpH
NepeceueHN: PaguycoB 3acedek 00pa3yeTcsl TaKk Ha3bIBAEMbIH TPEYTOJILHUK HEBSI30K, U MHUMYIO
TOYKY B3pbIBa BBIOMPAIOT Ha IJ1a3 B LIEHTPE TPeyrojbHUKa HEBA30K. Ecin oTpaxaromas rpaHuia

HE TOPU30HTAJIbHAS, @ CKOPOCTh V ¢ TIIyOMHOW MEHSIeTCs, TO I roorpadoB, HAOIIOJCHHBIX HA
COCETHUX IyHKTaX B3PbIBA, CPEIHSS CKOPOCTh V' 710 01HOI 1 Toil %Ke TPaHUIBI OyJIET Pa3IMIHOM.
Hcnonp30Banue sl KaXAOTO U3 roaorpadoB MOCTOSHHOTO 3HAYCHUS Vv, COOTBETCTBYIOIIETO
BpemeHu lop romorpada, pazoOmuUT Ha paszpese IUIOMIAJKH OT YBS3aHHBIX BO B3aUMHBIX TOYKaX
rogorpadoB. Jlns m30eraHus ATOro W JUisi OOJETYCHHS] TPYAOEMKOH OMNEpauyd HaXOXKICHUS
pajiuyCcoB UCHONB3YETCs CHEIUANbHBIN TpaduK, KOTOPBIM pPACCUMTHIBAETCS Ha OCHOBAaHUU
YCTAaHOBJICHHOTO IS palioHa 3aKOHA paclpeiesieHuss CKOPOCTH C TIIyOWHOMN \7:\7(h) "

YUUTBIBACTCS 3aBUCUMOCTb PAJUyCOB 3aCE€YEK OT BPEMEHU IPUXOJa OTPAXKEHUN U PACCTOSHUSA
TOYEK HaONIOIeHUs OT MyHKTa B3pbiBa. ['paduk paanycoB 3aceyek pacCUUTHIBAETCS 110

bopmymnam:
r=vx?+4h? wt=——.
V(h)

Bennuunsl panmyca — 3aceUKd CHUMAIOTCS C rpaduka 1O BPEMEHHU OTPaXEeHUS WU
paccTtosiHuio B3pbiB-ipueM. Eciu rpaduk paamycoB-3aceuek HE pacCUUTaH, TO HCHOJIb3YIOT
OpUOJIMKEHHBIH  MpHEeM  JIMHEMHOM  MHTEpHONIALMU  CKOPOCTH  BJIOJMb  HpOQMiIs: Ul
CKOppEJNHMPOBAHHBIX ToA0rpadoB BO B3aUMHBIX TOUKAaX MPUHUMAIOT CpEIHEE 3HAYCHHE MEXIY

3HaueHusMu V. Ha COOTBCTCTBYIOIIMX ITYHKTAaX B3pbIBd, a I CPCAHUX TOYCK Ka)XJ10ll BETBH

rojorpada — cpeiHee MeXAy 3HaueHUsIMU V' Ha B3aMMHOM TOUYKE M IMYHKTE B3phIBA.

3aganme. 3agaHbl  KOOPAMHATHI TOYEK TpeX rojaorpagoB OTPaKEHHBIX  BOJIH,
HaOJIOIGHHBIX 0 METOJHMKE HEMPEPHIBHOTO MPOAOJIBHOTO MPOQMIMPOBAHHUS Ha pPa3BeJOYHOMN
TUTOIAH, a TakXKe KoopauHaTel kKpuBoi V (h) must paiiona paborT.

JlaHHBIE 11 BADUAHTOB B3STh y IIPENIOAABATEIIA.
3amanue:.



1. [Toctpouts romorpadsl oTpaxkeHHBIX BoJIH. Macimtad: B 1 cm — 0.020 ¢ (BepTUKaIbHBIN)
uB 1 cm— 100 M (ropr30HTATBHBIN).

2. [lepecunTaTh KPUBYIO \7(h) B KPUBYIO \7(t0) Y TIOCTPOMTH MOCJEIHIO B MacmTabe: B 1
cMm — 0.040 c (Beprukanbhblil) 1 B 1 cM — 100 m/c (ropusoHTanbHbIN). Dopmysa nepecyeTa:

2h
t,=—-—.
V(h)
3. Ilo xpuBoii \7(t0) U 3aJlaHHBIM rojorpadam OINpeAeTuTh 3HAYCHUS v y TYHKTOB
B3pbIBA.

4. Tlonarast JMHENHOE M3MEHEHHE CKOPOCTH BAOJIb Mpoduis, HaAWTH 3HaueHue V i
B3aMMHBIX TOYEK M CPEJHUX TOYEK 00enx BeTBel ronorpadon. HaiieHHbIE BEIMYMHBI CKOPOCTEH
BBINKCATh Y COOTBETCTBYIOLIMX TOYEK HaJ JIMHUEH npoduiis.

5. JI7st Ha3BaHHBIX ST TOYEK KaXKAOTo rojxorpada coctaButh Ta Onmiy mno gopme:

[1K B3peiBa, M | IIK mpubopa, m t,c V., m/c r=Vt,m

6. I[TocTtpouts ceiicmuueckuii paszpe3 B Mmacmrade 1:10000.
OTyeTHBIC MaTEepUATIbI:
[To oxoHuaHUIO PabOTHI MPEICTABISIIOTCS IMOCTPOCHHBbIE B YyKa3aHHBIX MaciiTabax Ha

MHJUTIMETPOBOM Oymare rogorpadsl OTpaKEHHBIX BOJH, ceiicMHYecKuid paspes, kpusas V (t,), a
TaKOKe TaOJINIIA BBIYHUCIICHUS PAIYCOB-3aCEUeK.

5.2 Ilpumepsl Ja60paTOPHLIX PadoT

1. JlaGoparopnas pabGora Nel «IlocTpoenme moasi BpemMeH NPSAMOH BOJIHBI H
rogorpaga oTpa’keHHOl BOJIHBI B cJIy4Yae MCTOYHHMKA, PACIOJIOKEHHOI0 BHYTPHM YNPYrou
3eMHOM cpeabD)

Hcxonnbie aaHuble: VCTOUHMK CEMCMUYECKHMX KOJIEOAHUN PACIOJOXKEH I0J 3E€MHOMN
HOBEPXHOCTHIO B Touke ¢ kKoopauHatamu P (0,0,-z), rae z = -50 m. [IpueMHHUKH pacIoioKeHbI Ha
JTUHUU TPpoQUIIsl B TOYKAX C KOOpAWHATaMu Xi M Vi (cM. Tabnuiy). I'myOuHa no otpaxaroieit
TPaHUIIBI C PAIUYCOM R 1O/ ToukamMu HAOMIOACHHS COCTABISAET Ni, 8 CKOPOCTh PacHpOCTPAHEHHUS
IpsIMON U OTPa’KEHHOM BOJIHBI paBHA Vpi.

Copnepxxanue padoThbI:
1. Paccuurars mone BpemMeH (M30XPOHBI) Al CEHCMUYECKUX KOJIeOaHMIl OT HCTOYHUKA,

PAcIoI0KEHHOT'0 COTJIaCHO JIaHHBIM (Z = -50 M), o popmyie:

i =Vr—‘=Vi X2 +y?+z2,
P P
2. Jlns mMOoCTpOEHUS TOJISi BPEMEH HEOOXOJMMO BBIYHCIHTH PAANYC I, OTKIAIbIBAEMBIA 110
TOPU30HTAJIN TUIOCKOCTH (3€MHOM MOBEPXHOCTH) OT SMHIIEHTPa UCTOUYHUKA Kojiebanuil O’:

L=\ +2° rae =[x +y +2°.

[TocTpouTh U30XPOHBI (TI0JIE BpEMEH) B akcoHOMeTpHH, 3Hast, uto t(i) =T (xi, yi, zi) = ().
Boruucnute ronorpad ceiicMHuecKol BOJIHBI, OTPAXXKEHHOH OT KPUBOJIMHEHHON BOTHYTOM
TpaHMIIbI, 33J]AHHON JaHHBIME Xi, Vi, hi 1 R mipu onpenenennoii ckopoctu Vp 1o popmyse
(MCTOYHMK BOJIHBI HAXOJMTCS HETIOCPEACTBEHHO O] TOBEPXHOCTHIO 3EMJIH):

»w

2h
1 1+
oL lane Ry
P 1+7i
R

5. TMoctpouts rpaduk rogorpada ti.



6. BruImomHUTE aHaIW3 NPUYUHBLI 00pasoBaHus y roxorpada “memin” W IIOKa3aTbk JTO Ha
p p y p
CXEMaTHYE€CKOM PUCYHKE.
7. JHaiiTe XapaKTepUCTUKY roforpagos

5.3 Tembl pepepaToB

ITo Teopumn MeToaa celicMOpa3BeIKH:

. Hanpspxenus u neopmanuu.

. YpaBHEHHSI TBU)KCHUS YIPYTOH CPEIbL.

. [Tone Bpemen.

. OCHOBHBIE 3aKOHBI M IPUHITUIIB TEOMETPUICCKON CEHCMUKH.
. [IpononbHBIEC U TIOTIEPEYHBIC BOTHEI.

. [Tone3Hble BOJTHBI H BOJHBI-TOMEXH.

. OOMEHHBIE BOJIHBI.

. MHOTOKpaTHBIC OTPAKCHHUSI.

. ludpparupoBaHHbIC BOTHEI.

10. I'onoBHBIE U pedparupoOBaHHbBIE BOJIHBI.
11. Posis 3MC B ceiicmopasBeake.

OCoO~NO UL WDN PP

ITo meTonMKe celicMOpa3BeIKH:

12. BeprukansHoe ceiicmuueckoe npodunupoBanue (BCII).
13. Metox OI'T.

14. AsumyranbHble HAOMIOCHHS B CEiCMOpPa3BE/IKeE.

15. HeB3pbIBHBIE HCTOUHUKH CEHCMUYECKUX BOJIH.

16. Bubpocetic.

17. I'pynnupoBaHue UCTOYHUKOB U IPUEMHUKOB B CEHCMOpa3BEJIKE.
18. AxycTtuueckuii KapoTaxx B celicMOpa3BeJIKe.

19. I'mybunHoe ceiicmuueckoe 3oHaupoBanue (I'C3).

20. Pynnas celicmopa3Bezka.

21. nxenepHas celicMUKa.

22. Mopckas celicMopa3BeiKa.

ITo 00paboTKe N HHTEPNPETAMH JAHHBIX CEHICMOPAa3BEAKH:

23. OcHOBHBIEC TPUHIUIIBI I (PPOBOIT 0OPAOOTKH CEHCMHUYECKUX 3aITUCEH.

24. KunemaTtuueckue u crarudyeckue nomnpasku B MOI'T.

25. Cnoco6s! onpenenenust Vort, Vs, ITaCTOBON M CPEeAHEH CKOPOCTEH.

26. YactoTHast puiabTpanus ceiicCMUYECKMX CUTHAJIOB.

27. CelicMUYeCKHE CUTHAITBI M UX CIICKTPHI.

28. MHorokaHanbHas(pUIbTpaLus.

29. O6paTHas puabTpanys (JIeKOHBOIFOIIHS).

30. AudpakuuonHoe nmpeoOpa3oBaHUE CEHCMUUYECKUX 3aITUCEH.

31. CoBpeMeHHBIE CTIOCOOBI CECMUYECKON MUTPAITHH.

32. ®okycupoBaHHE CEHCMUYECKUXBOIH.

33. JlabopaTopHbIe TPUEMBI BBIJICIICHUS TTOJIE3HBIX BOJIH B CEHCMOpPAa3BEIKeE.

34. CuHTeTHYECKHE CEICMOTPaMMBI.

35. JlnHaMuveckne mapamMeTpbl CEHCMUYECKHAX BOJIH.

36. CeiicMopa3Beika pU(pOreHHbIX 00pa30BaHHMA.

37. Ilpsimoit mporHo3 HeTEra30HOCHOCTH M0 CEHCMUYECKUM JIAHHBIM.

38. Ocobennoctu ceiicMopaspeku ¢ nenbto [P,

39. CeiicmocTparurpadus.

40. OcHOBHBIE 3aJayM, pellaeMble C TOMOMIIbI0 CHEKTPAJIbHOTO aHajdh3a B
CceriCMOpa3BeIKE.

41. OcHOBHBIE 3aJauu, peEHIaeMble C IOMOUIbI0 CTaTHUCTUYECKMX METOJO0B B
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CECMOpA3BEIKE.

42. Pa3BuTHE METOJIOB CIIEKTPaIbHOTO aHaIK3a (Ha MpUMepe CeCMOPa3BEIKN ).

43. O60CHOBaHUE BBICOKOPA3PEIIAIONINX CEHCMOPAa3BEIOYHBIX CUCTEM Ha 0a3e METOJ0B
CHEKTPAJIbHOTO aHan3a.

44. BepOosATHOCTHBIN NPOTrHO3 KOJUIEKTOPOB 1O JaHHbIM ceiicmopa3Beaxu u I'UC.

45. TlpoGieMbl OLIEHKH HAaJEKHOCTU CTPYKTYp, MOJITOTaBIMBAEMBIX K TIIyOOKOMY
OypeHuIo ceiicMopa3BeKOM.

46. IIpo6eMbl OIIEHKH TOYHOCTU IOCTPOCHUS CTPYKTYPHBIX KapT B CEHCMOpPa3BEIKeE.

47. CriekTpabHO-BPEMEHHOM aHaIN3 CEIICMUYECKUX JIaHHBIX.

48. BeiiBieT-aHau3 B cEHCMOpa3BEIKeE.

49. CrieKTpaJIbHBIN aHATTN3 HECTAIIMOHAPHBIX MTPOILIECCOB B CEHCMOPAa3BEJIKE.

50. O6ocHOBaHME BBIOOPA ANAHCUHT-(DUIIBTPA IIPH PETUCTPALIMHA CEHCMHYECKUX JTaHHBIX.

51. BepTukanpHasi 1 TOPU30HTATIBHAS pa3penIaronas ClioCOOHOCTh CEHCMOPa3BEIKH.

52. CnexTpalibHble XapaKTePUCTHUKU TOHKOCIOUCTBIX pa3pe3oB.

53. [Ipumenenue nmpeodpazoBanus [ minpbepra B ceficMopas3Benke.

54. Ilpobmema  0OOCHOBaHUS  ONTUMAJbHBIX  YIPABIAIOIIUX  CUTHAJIOB B
BUOpOCEHCMOpa3BeIKe.

55. TlpuMeHeHne KOppensMOHHbIX (PYHKINN B ceiicMopa3BeKe.

5.4 Bonpocsl k 3a4ety (6 cemecTp)

1. Ceiicmopa3Benka Kak pasfen pa3BeJOYHONH TEeOPHU3UKH. 3apoKIeHHEe B pPaMKax
CEICMOJIOTUH.

2. OCHOBHBIE ATaITbl Pa3BUTHSL.

3. Pousb oTeyecTBEHHBIX yUEHBIX B (POPMUPOBAHUU CEHCMOPA3BEIKH.

4. Tpu »sTama pa3BUTHA TEXHMKH pErucTpalud M TpU Moaxoda K o00paboTke
ceCMUYECKUX JTaHHBIX.

5. OcHOBBI IU(PPOBOI pErUCTpaLUU CeHCMUUECKON HHPOPMAIUK.

6. Mecto pa3BelOYHOM CEMCMUKHM TpU pEIIEHHM Pa3IUYHBIX TEOJOTHMYeCKUX U
reou3nvecKux 3ajau.

7. CseneHHs U3 TEOPUH YIIPYTOCTH.

8. Cmoco0bl ommcaHUs TPOIECCOB, MPOUCXOAAIINX B YHOPYTHUX TellaX IOJ JeHCTBHEM
BHEIIHUX U BHYTPEHHHUX CHJI.

9. Hanpsoxenne.

10. Hedopmarus.

11. Casa3b HanpspKeHU U AedopMalnii; ynpyras SHeprusl.

12. 3akoH I'yka.

13. Ympyrue nmocTosiHHEIE.

14. Dueprus nedopmanuu.

15. TIpomosbHBIE, TONIEPEYHBIC BOIHBI M KX HCTOYHUKH.

16. IToBepXHOCTHBIE BOJHBHI.

17. ®poHT, THUI, TPODUIH U 3alKCh BOJIHBI.

18. Vmpyrue cBoiicTBa H30TPOITHON CPEIbI.

19. CkopocTh pacrpocTpaHeHHS YIIPYTHX BOJIH B TOPHBIX TOPOIaX.

20. VnTepBanbHas, UICTUHHASA, CPE/IHSAS U IJIACTOBAsi CKOPOCTH.

21. OCHOBHBIEC IPUHITUITH TEOMETPUIECKON CEHCMHKH.

22. OtpaxeHue, NperoMiIeHne U TuPpaKius CeCMUYECKUX BOJIH.

23. 3akon CHemnyca.

24. KoappuuueHTs! OTpakeHUs U IPOXOKACHUS.

25. T'eomerprueckoe pacxoxJICHUE BOTHEI.

26. KoaduuueHT noraomenus 1 JeKpeMeHT MOTIO0MIECHUS.

27. OcoOEHHOCTH OTPAKECHUSI CCHCMUYECKUX BOJIH OT HE3€PKAIbHBIX TPAHMII.

28. OO6pa3oBaHue roJIOBHOM (TIPEIOMICHHOW) BOJTHBL.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

[TonsiTHE O pacIPOCTPaHEHUU CEMCMHUUYECKUX BOJIH B HEAOCOIIOTHO YIPYTHX Cpeax.

VYrpyrue BoJIHbI B OJTHOPOTHOM HOJYIIPOCTPAHCTBE.

3oHa maibix ckopocteil (3MC) u BepxHsis yacTh pazpesa (BUP).
N30XpoHHBL, JTyuH, rogorpad.

Kaxxymascs ckopocTs.

JluHeliHble, BCTpEUHbIE, HATOHSIOLINE U TOBEPXHOCTHBIE rOJ0rpadBbl.

B3anmnunie BOJIHBI, B3aUMHBIC TOUYKHU, B3aMMHBIC BpEMCHA U IIPUHIHWIT B3AUMHOCTH.

[Tone3HbIe BOJHBI U BOJIHBI-TIOMEXH.

[Tonsitue o ceprueckoii BoIHE.

["apmonnueckue KonebaHusl.

CriekTpanbHBIN COCTaB KOJIEOaHUH.

[Tpuniun [Mtoiirenca.

ITpunnun ®@epma.

3onbl Openers.

OCHOBHBIE MOJIETTU CEHCMUYECKUX CPEI.

MeTtob1 1 MOU(DUKAIIMK CEHCMOPA3BEIKH.

Knaccudpukanuss  ynpyrux  Teln:  OJHOPOJHBIE  HM30TPOIHBIE,

AHU30TPOITHBIC, HCOJHOPOAHBIC U30TPOIIHBIC 1 HCOJAHOPOAHBIC aHU30TPOIIHLIC.

46.
47.
48.
49,
50.
Y
52.
53.
54.
55.
56.
S7.

nopoiax.

58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

NneansHO ynpyrue u peajbHbIE Tela.

OnHOpOHBIE U30TPOIHBIE CPEBI.

OCHOBHbBIE COOTHOLIEHHS] TEOPUU YIIPYTOCTH JUIsl OAHOPOJHBIX CpPE.
MakpocKoIuyecKre CBOMCTBA peajbHbIX I€0JIOTMUYECKUX CPE.
NneansHO ynpyrue Tesa Kak MOJENIH pealbHbIX CPEl.
Macmrabubie 3 eKThl IPU MOCTPOSHUU MOJIENIH PEATBHBIX CPE/.
BonHOBBIE ypaBHEHUS.

Pelenre BOJTHOBOIO YypaBHEHHUs B CIIy4ae INIOCKUX BOJIH.
Pemenne BoHOBOTO ypaBHEHUS B cilydae c(heprUuecKUX BOJIH.
HavanbHble U KpaeBbI€ yCIOBUS.

IToBepXHOCTHBIE BOJIHBI.

OJIHOPO/THBIC

@DakTopbl, BIUAIONIME HAa CKOPOCTh PACIPOCTPAHEHMs YHPYTUX BOJIH B TOPHBIX

Biusgnue nmurosnoruu.
Bimstnue miotHoCTH.
BiusHME OPUCTOCTH.

Brnustnue rimyOuHBI 3ameranus, JaBJICHHS, BO3pacTa U TEMIIEPaTypbl TOPHBIX MTOPO/I.

Bnusiaue nopooro ¢arousa.
BrnusiHue ycnoBuii 3aneranvsi TOPHBIX MOPOJ.

ITonssTue 0 MaTeMaTUYECKOM MOZJCIIMPOBAHUU IIPOLECCAa PACHPOCTPAHCHUA YIPYTHUX
BOJIH B T'OPHBIX IMOPOAax.

Merozs!l onpeneneHus CKOpoCTei.

Mopnenu cpen. CeiicMuYeCKHE TPAHUILLBI.

WHTerpaibHble XapaKTEPUCTUKN CECMUUECKUX CPE.

IToHsTHE TIOJIST BPEMEH.

[TonsiTHe ceficMuueckoro rogorpada.

YpaBHEHHUs OIS BPEMEH U JIyYeil.

["omorpads! KpaTHBIX OTPAKEHHBIX BOJIH.

BriBon ypaBHeHus rogorpada audparupoBaHHON BOJIHBI.
['ogorpadsl TOIOBHOI BOTHBL.

['ogorpad romoBHOW BOJMHBI B cllydae IIJIOCKOW T'pPaHUIIBI

MIOKPBIBAIOILLEH CPEIBI.
75. T'omorpadbl TOIOBHBIX (TIPETOMIICHHBIX ) BOJIH B CITydae HEIJIOCKUX TPaHHUIL.

76.

IlepBruHOE 1OJIE CEUCMUYECKUX UCTOYHUKOB.

U OJHOPOJIHOH
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77.
78.
79.
80.
81.

BonHoBOE n0j1€ BTOPUUYHBIX BOJIH.
CrnekTpanbHble 0COOEHHOCTH BOJIHOBOIO MOJIS.
BonHoBoOE nose nomex.

dopma ceiCMUYECKOr0 UMITYIIbCA.
Maremarnueckast MOJEIb CEHCMOTIPaMMBI.

5.5 Bonpocsl k 3k3ameny (7 cemecTp)

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

RRoOoo~NoOR~wNE

B3pbiBHOE BO30OYKI€HHE BOJIH.

Hes3zpriBHOE BO30YX1€HHE BOJIH.

Teopus rpynnupoBaHus.

I'pynnupoBaHue UCTOYHUKOB.

['pynnupoBanue NpHEeMHUKOB.

Cucrems! Habmoaennii B MOB.

Cucremsbl HaOmroaenuii B MI1IB.

Certu ipodurpoBaHusl.

TexHonorus Ha3eMHbIX PadoT.

TexHomnorust paboT Ha AKBATOPHUSIX.

TexHOJIOTUsI CKBaKMHHBIX HCCIIEJOBAaHUM.
Tonorpado-reogesnueckoe 000CHOBaHHE.

TexHrka 0€30MaCHOCTH M OXpaHa OKPY>KaIOIIEH CPebl.

AMIIUTYAA BOJIHBL. JIMHAMHUYECKUI 1MaIa3oH.

CeiicMONIpUEMHUK.

CeiicMOperucTpupyronme u CEHCMOBOCTIPOM3BOISIIINE KaHAIBI.
CeiicMopa3Be10uHble YCUIUTENN, QUIBTPBI U PETYJIATOPBl YCUIICHUS.
Perucrpupyromue u BOCIpOU3BOJAIIME YCTPOUCTBA.

Perucrparopsl.

Juckpern3anuss  aHajIoOroBOro curHaiza mno BpemeHu. Yacrora Haliksucra.

KBanToBaHue aHaIOrOBEIX CUTHAIOB I10 AMIUIUTYAC.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
KBaJpaTOB.
42.
CKOpPOCTEH.

MynbTUIUIEKCUPOBAHUE.

Perucrpamus ceiicMuueckux kKonebaHnii MHOTOKaHAIBHOU ITU(PPOBOIl CTaHIUEH.
CelicMuyecKkue CTaHLIUU U YCTaHOBKH.

[Tpremka nosieBbIX MaTepHAaIOB.

[enu u 3amaun nudpoBoii 00pabOTKN CEHCMUYECKHX 3aIICei.

Buns! u rpager 00paboTKH.

[TonsiTre 06 anropurMax oOpabOTKH.

Bugaps! nndpooit 06paboTk.

IIpenpoueccuHr.

TunoBas kuHeMaTnueckas oopadotka. [Tocnenyromue cragun 06pabOTKH.
[IpuHIMITBI U BUABI KOPPETSALMHA CEMCMUYECKUX BOJIH.

Pacno3naBanue 1 0COOEHHOCTH KOPPENALUU OTPAKEHHBIX BOJIH.
Oco0eHHOCTH KOPPESIUY MPEIOMICHHBIX BOJIH.

OmnpeneneHne MIacTOBbIX U CPEAHUX CKOPOCTEH.

JlaBGopaTopHble METO/IBI ONIPEAETIECHUS CKOPOCTH.

Brruncnenue 3¢ hekTuBHON CKOPOCTH.

Crnoco0 TeopeTnueckux rogorpagos.

Crioco6 MoCTOSIHHOM pa3HOCTH.

Crnioco0 BcTpeuHbIX rogorpados.

Omnpenenenne 3¢ HEKTUBHON CKOPOCTH MO TOUYKE TIepecedeHus roorpagos.
Onpenenenne 3(hPEKTUBHON CKOPOCTH C HWCIOJIB30BAaHUEM METOJa HAMMEHBIITUX

AnHamu3 u 0000mIeHHe pe3yabTaTOB BBIUMCICHUS CpeaHHX U A(OPEKTUBHBIX
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43. TlocTpoeHue OTpa)aroMIMX TPAHUIL MO TMPOAOIHHBIM rojorpadgamM OTPaKEHHBIX BOIH
(cT0c00 SITUIICOB, OKPYKHOCTEH U HYJIEBOTO BPEMEHH ).

44. TlocTpoeHue BpEMEHHBIX U MIyOMHHBIX ceiicMuyeckux pazpezos MOB u OI'T.

45. CocraBiieHHE CEHCMHYECKUX Pa3pe30B, CTPYKTYPHBIX KapT U CXEM.

46. OmnpeneneHre rpaHUYHBIX CKOPOCTEH: crmocod cpenuux apudmerndeckux (o); crmocod
IUTACTOBBIX cKopocTeil. [TocTpoeHrne mpeToMIISIONNX TPaHHIL.

47. OO6paboTKa HEMPOJOIBHBIX TOA0TPadOB.

48. TlocTpoeHue BpEMEHHBIX TUHAMUYECKHX pa3pe3oB 1o nanHbiM MIIB: cnoco6
penynupoBanusi, criocob oOre riryonaaou miomanku (OI'TT MIIB).

49. Hurepnperanus rogorpadoB pehparupoBaHHBIX BOJIH.

50. IIpobnema BbIMAgAIOMIETO CIIOSL.

51. BnusiHEE CTPYKTYpBI TOHKOCIOUCTOW 30HBI Ha (POPMY 3arucu 00pa3yrouxcs Ha Hel
BOJIH.

52. TIporHo3 BOJHOBOTO IIOJIsi HAa TIOBEPXHOCTH M BO BHYTPEHHHX TOYKaX CPEIbI,
coepKallel TOHKOCIOUCTHIE MTaYKH.

53. OOmias cxema penieHusi 0OpaTHBIX 3aa4 CEICMOPa3BEIKH.

54. OOparHasi KHUHEMaTUYEeCKas 3ajaya.

55. TNowucku u pa3Benka HEPTAHBIX U Fa30BBIX MECTOPOIKIACHUN.

56. TuroBbie SKOHOMHKO-MaTEeMaTHYECKHUE MOJICTTH He(pTera3oBoi celicMopa3BeIKH.

57. Tloucku u pa3BeKa TBEPAbIX MOJIE3HBIX UCKOMTAEMBIX.

58. T'maporeonoruyeckre U HHXEHEPHO-TEOJIOTMYECKIE N3BICKAHHS
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TEXHOJIOTHYECKASA KAPTA JUCHUITJIMHDBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA
05.03.01 «I'eosorus»
HanpasJjieHHOCTH (Mpoduin) «I'eopusznkar»
(xon, HampaBiIeHUE, IPOIIIH)

TEXHOJIOI'MYECKASA KAPTA

Iudp mucummmmnet o PYIT | B1.B.OJI.14

Jlucuumea | CeiicMopasBeaka

Kypc |3 [cemectp [6

Kadenpa | TOPHOTO0 J1eJ1a, HAYK 0 3eMJie H MPHPOA000yCTPOiicTBa

bekeroBa Esnena bopucoBHa, KaHI.TeXH.HAYK,
@®.1.0. npenojaBaTens, 3BaHUE, JOHKHOCTD OoueHT Kadeapbl TOPHOTO Aeja, HAYK 0 3eMJie
NpupoaoodycTpoiicTea

D611 TPYI0EMKOCTbuac/3ET | 2527 | Koi-Bo ceMecTpoB | 2 | dopma KOHTPOIL | 3a4er

HK06HL/TCK. ceM. '48/16 [l—[P/CM06LlI./TeK. ceM. |48/32 |-HEo6m./TeK. cem. | 16/- | CPC opu/re. cem. | 140/24

KOMHeTeHIII/II/I Oﬁy‘laIOIIIeFOCﬂ, q)opanyeMble B pe3yJabTaTe 0CBOCHUA TUCHUIIJINHBI?

® TOTOBHOCTh NPUMEHATH HAa IMpaKTUKe O0a30Bble oOuenpodeccroHanbHble 3HAHHWS W HAaBBIKU
MOJICBBIX TEOJIOTHUECKUX, TeO(OU3NUECKUX, TCOXUMHUYECKHX, THIPOTEOJOrMYECKHX, HE(TEra3oBbIX H
HKOJIOTO-TEOJIOTUYECKHX pabOT TPH PpEImIeHHH TPOM3BOACTBEHHBIX 3a7ad (B COOTBETCTBHU C
HaINpaBJIeHHOCTHIO (poduiieM) nporpammel 6akanaspuara) (ITK-4).

Kon ¢popmupyemoii KoauuecTrBo MaxkcumaJjibHOe Cpox
Coaepsxanue 3ajanust .
KOMIIeTEeHINHU MEpONpUATHI | KOJIMYeCTBO 0AJJI0B | Pe0CTABJCHHA

Beoonwtit 6ok

He npenycmotpen | | |

Ochoenoit 610K

[1K-4 [TpakTuyeckas pabora 8 40 B reuente
cemecTpa
[K-4 PaboTa Ha MpaKTHYECKHX 8 8 B teucHue
3aHATHIX cemMecTpa
[IK-4 Pedepar 2 12 B Teuene
cemMecTpa
Bcero: 60
[IK-4 3auer I sonpoc - 20 ITo pacnucanuio
2 Bonpoc - 20
Bcero: 40
Hroro: 100
JHononnumenvnutit 610k
T1IK-4 [TonroToBKa OMMOPHOTO KOHCITEKTA 10 Ilo cornacosanuto
C TIpenoaBaTereM
Bcero:

[ITkana oneHMBaHMS B paMKax OaiuibHO-peiTHHroBo# cucreMsl MAT'Y: «2» - 60 6ayutoB u MeHee, «3» - 61-
80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 6amioB.
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TEXHOJIOI'MYECKASA KAPTA JUCIUIIVIMHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA
05.03.01 «I'eosrorus»
HanpasJeHHOCTHb (nmpopuib) «I'eopusnkar
(xo[, HaTpaBIIeHUE, IPOQILIIH)

TEXHOJIOI'MYECKASA KAPTA

Mudp aucuumiuasl no PYII | b1.B.0/1.14

HJuctunnuna | CeiicMopa3Benka

Kypce |4 |ceMeCTp |7

Kadenpa | TOPHOTIO0 J1eJ1a, HAYK 0 3eMJie U MPUPOA000yCTPOiicTBa

bekeroBa Esnena bopucoBHa, KaHI.TeXH.HAYK,
@®.1.0. npenoiaBaTens, 3BaHUE, JOHKHOCTD JI0uEeHT Kadeapsbl TOPHOTO Jeja, HAYK 0 3emJe U
NPUPOA000yCTPOiicTBA

D6 TPYNIOEMKOCTbwcer | 252/7 | Kon-Bo cemectpoB | 2 | ®opma konTpons | Dk3amen

HK06HL/TCK. CceM. |48/32 [l—[P/CM06]_u,/Te](, CeM. |48/16 |-]IE06LLI./TSK. ceM. | 16/16 | CPC 0o0w1./TEK. ceM. | 140/116

Komnerenuun o6yuarouerocsi, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUs TUCUMILINHBI:

—TOTOBHOCTBIO NPUMEHATH Ha TpaKTHKe 0a3oBble 0OIIenpodeccuoHANbHbIE 3HAHUS W HABBIKU
IIOJIEBBIX TI'COJIOTMYCCKHX, FCO(I)I/BI/I‘ICCKI/IX, TCOXUMUUYCCKUX, THAPOIrCOJIOrNYCCKUX, He(I)TeFa?;OBLIX )41
9KOJIOTO-TEOJIOTHYECKUX Pa0OT TpU PEIICHWH NPOM3BOACTBEHHBIX 3a1a4 (B COOTBETCTBUH C
HANpaBJIeHHOCTHIO (poduiiem) nporpammel Oakagaspuara) (ITK-4).

Kon ¢opmupyemoii KoanuecrBo MaxkcumaJjbHoe Cpok
Coaepsxanue 3ajanus .
KOMIeTEeHINHU MEpONpPUATHI | KOJINYECTBO 0AJIJIOB | IPeAOCTABICHUS

Beoonwtit 6ok

He npenycmorpen | | | |

Ocnoenou 610K

[1K-4 [TpakTuueckas pabota 4 20 B Teuenme
cemecTpa
MK-4 PaboTa Ha MpaKTHYECKIX 4 4 B teucHue
BaHATHAX cemecTpa
I1K-4 Pedepar 1 6 B reucnne
cemecTpa
I1K-4 JlabopaTopHas paboTa 4 20 B reucnne
cemMecTpa
K-4 PaboTa Ha TabopaTOPHBIX 4 8 Cepenuna feKadps
BaHATHAX
Bcero: 60
[IK-4 DK3aMeH I sonpoc - 20 ITo pacnucanuio
2 Bonpoc - 20
Bcero: 40
Hroro: 100
Jononnumenvnuutit 610k |
TIK-4 [loaroToBKa ONOPHOI'O KOHCIIEKTA 10 Io cornacosanmio
C IIpenoaBaTeieM

Bcero 10 |

[Ikana orieHMBaHUS B paMKax OaiuibHO-peHTHHroBoi cucrembl MAT'Y: «2» - 60 GayutoB u Mmenee, «3» - 61-
80 Gamios, «4» - 81-90 6aioB, «5» - 91-100 6asmuioB.
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