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9. llenn n 3agayun y4yebHOM AUCLUNIIUHDI
Llenbto ocBoeHusa yyebHon gucumnnuHbl «MeTtogbl cencMopasBeakn» ABMsaeTCA:

- noaroTtoBka GakanaBpOB KOMMETEHTHbLIX B chepe cericMopasBeaku, Brnagerwmnx 3HaHnamm
TeopeTnyecknx n (pmsanyecknx ocHOB cericMopasBeakn, obnagarwmnx yMeHUsIM1 U HaBbl-
Kamu NpoBeAeHns NoneBbixX reomnandecknx nccriegoBaHmin, obpaboTkm U KOMMNITEKCHOM NH-
TeprnpeTaunum maTepmanos reopnanyecknx nccregoBaHuin.

3agayn yyebHOoM aANCUUNIUHBI:

- opmupoBaHMe y oby4yaembix NpencTaBnEeHMA O reoM3n4eckom none, YCrnoBuUsiM €ro
dopMUpoBaHNA 1 cnocobax namepeHus ero napameTpoB, NpuHUMNax paboTbl COBpEMEH-
HOM reocpmnamyeckon annapaTypsbl;

- nonyyeHve obyyaemMbiMM 3HAHUA O METOAMKAX MPOBEAEHUA reodM3NYEcKMX uccrnenoBa-
HUI, cnocobax 0bpaboTKM N MHTepNpeTaunm Nony4yaembix MaTepranos;

- npuobpeTeHne obyvyaemMbiMM NPAKTUYECKMX HABbLIKOB NPOBEAEHNSA MONEBbLIX UCCeL0BaHUN
N MHTepnpeTaunn nonyvyaemblix JaHHbIX.

10. MecTo yye6HOM AucumnnuHbl B cTpykType OOIl: Brnok 1. Moaynu no Beibopy, bopmu-
pyemasi ydacTHMKaMun obpasoBaTenbHbIX OTHOWeHun, Moaynb Meodunsnkm.

TpeboBaHue K BXOAHbIM 3HaHUAM: 6a30Bble 3HAHUHA, YMEHUSA U HaBbIKA MO ANCLUNIMHAM
MaTtematuka, Pusmka, NHdopmaTtnka, Matemarmyeckne metogbl B reodpusuke, Metogsl npu-
knagHon reodusukn, MuHepanorusa, MNMetporpacusa, Neoduanka, CucteMHbli aHann3 reounaun-
YecKux AaHHbIX, Meodumsnyeckne nccrneqoBaHus CKBaxmH, I'eocunanyeckne npoueccobl B nNUTO-
cdepe.

AucumnnuHbl, Ons KOTOpbIX AaHHas AUCUMNIIMHA ABMSETCH npedwectBylowen: HayydHo-
nccnegoBaTenbckas pabora, Neonornyeckass UHTepnpeTaums reopusndecknm gaHHeim, Opra-
HM3aumMsa 1 NnaHMpoBaHue reounandecknx pabot, MeHegXMeHT reocumsnyecknx npoekros, O6-
paboTka M MHTepnpeTaumss CeMCMUYECKMX OaHHbIX, ['eonorns n nosnesHble Uckonaemble OHa
MOpen 1 okeaHoB, MeCTOpOXAEeHUA HeMeTanIMYEeCcKNX NornesHbIX nckonaembix, Komnnekcunpo-
BaHWe reounanyecknx MeToaos, ['eonoro-reousnyeckne mogesnmu.

11. MNnaHupyemble pe3ynbTaTbl O0y4YeHMA NO gucuunnuHe/mMoaynio (3HaHUA, YMeHUS,
HaBblKK), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yfibTaTaMn OCBOeHUS obGpasoBaTesibHOMN
nporpaMmmMmbl (KOMNETeHUUSAMU) U UHAUKATOPaAMU UX AOCTMXKEHUS:

Koa Ha3ssaHue Kopa(bi) Mupukatop(bl) MnaHupyemble pe3ynbTaTtbl 00y4YeHUsA
KOMneTeHUUn

MK-4 |Bnageetr reodwmanye-| MNK-4.1 | BnageeT reodmsn-|3HaTb: TEOPETUHMECKME OCHOBbI 00pabOTKM U MHTEp-
CKMMW MeTodaMun U YyeckuMuM MeTodamu| npeTauum CEeNCMUYeCKnX OaHHbIX, dmsunko-
MeToaMKaMmun  usyde- N MeToaMkamMy W3y-| MaTeMaTUYECKY0 TEOPUIO, Porb 06paboTkM U UHTEp-
HUS  reonornyeckoro YyeHns reonoruvye-| npeTauum CENCMUYECKMX JaHHbIX MPY peLLeHUn reorno-
CTPOEHUs1  TeppuTo- CKOrO CTPOEHUS 3a-| IMYEeCKMX 3aau.
puvn, mMogenvpyet KPbITbIX TEPPUTOPUI | YMETL: MOMb30BaTbCs COBPEMEHHON CencMopasBe-
reonornyeckue xa- JOYHOW annapaTypol, MeTogamMu U TexXHOMOorvsmMm
PaKTEPUCTUKN OObEK- N3MepEeHN CENCMUYECKUX BOSH, BrageTb METOAUKON
TOB  reornormyeckom 00paboTkM 1 MHTEPNPETaLMM CENCMUYECKUX OaHHbIX.
CbeMKM U MOUCKOB C Bnagete (MMeTb HaBbIK(K)): METOOMKON N TEXHWUKOM
MCMonb30BaHWEM BbINOSHEHNST 06pPaboTKM N MHTEpPNpeTaUnn cercMmuye-
COBPEMEHHbIX CKUX AaHHbIX.
cpencte obpaboTkm un
MHTepnpeTaumm reo-
dusnyeckon MHGop-
MaLum

MK-4 |Bnageet reodwmanye-| MK-4.2 | OnucbiBaeT U Mode-| 3HaTb: COBPEMEHHblIE METOAUKA CencMopasBeaku,
CKMMWM MeTodaMun U nvpyeT  reonorunye-| obopygoBaHMe U COBpEMEHHble obpabaTbiBarolime
MeTogukamm  m3yde- CKME XapaKTepPUCTU-| KOMMIEKChI.
HMS  reonormyeckoro KM OOBEKTOB reomno-| YMeTb: MCMomnb3oBaTb COBPEMEHHOE 00opyaoBaHNE U
CTPOEHUS1  TeppuUTO- MMYECcKOM CBbEMKWU W| annaparypy, NPMMeHsTb obpabaTbiBalome KOMMIeK-
puvn, mMogenvpyet MOUCKOB C WCMOb-| Cbl Of1sl PELUEHNSI TEONTOMMYECKUX 3adau.
reoflorn4yeckme Xa- 30BaHNEM coBpe-| Brniagetb HaBbIKOM: WCMOMNb30BAHUSA COBPEMEHHOIO




PaKTEPUCTUKN OObEK-
TOB  Teoriorm4yeckomn
CbEMKM U TMOUCKOB C
MCnosb30BaHEM
COBPEMEHHbIX
cpencte obpaboTtkn u
WHTEpnpeTauum reo-
dusnyeckon MHGop-
Mauum

MEHHbIX cpencTs
aHanunsa u obpabort-
K1 nHcpopmarmm

obopyaoBaHMsa 1 annapartypbl U NpUMeHeHUs obpaba-
TbIBaAIOLMX KOMIMIIEKCOB A1 PELLEHUST FeONOMYECKUX
3agau.

MK-5

BbinonHsietr akcnepu-| MK-5.1

MeHTarbHble Habnto-
JeHunst reotumsnye-
CKnx nonen u nabo-
paTopHble neTpodun-
3n4eckne uccnenosa-
HMUS nopod M pya,
ncnonb3ays coBpe-
MEHHble reodmanye-
ckue npubopsbl, ycTa-
HOBKM U MHOe obopy-
JOBaHue

BbinonHsieTr  akcne-
pUMEHTarbHble "
nabopaTopHble  UC-
cnegoBaHust  nopog
u pya, wucnomnb3ysa
COBpPEMEHHbIE  Teo-
normyeckne npubo-
pbl, YCT@HOBKM W
nHoe obopynoBaHue

3HaTb: NpMHLMNbI PYHKLNOHNPOBaHNS COBPEMEHHBIX
UMPOBBIX N3MEPUTENbHBIX CUCTEM reon3nyeckmnx
HabnoaeHUNn.

YMeTb: rotoButb K paboTe TexHu4yeckne cpeacrsa
perMcTpaumm reomanyHecknx AaHHbIX.

BnageTtb: HaBblkamMu reouanyecknx M3amMepeHun c
TUMOBLIM LMPOBbLIM reodn3NYEeCKUM perncTparto-
pom.

12. O6bemM gMcuMNNUHbI B 3a4eTHbIX eauHuUax/yac (s coomseemcmsuu ¢ y4e6HbIM MIaHoM) —

3/108.

Popma NPoOMEXYTOHYHOM aTTeCcTaUuUM (3ayem/sk3ameH): 3a4€T.

13. TpyaoémMKocTb No Buaam y4yebHou paboTbl

TpynoemkocTb
Bug yuyebHon paboTbl Bcero Mo cemecTpam
7 Ne cemecTtpa
AyOuTOpHbIE 3aHATUSA 48 48
nekumn 16 16
B Tom uncne: npakTuyeckmne
naboparopHble 32 32
CamocTtosiTenbHas pabora 60 60
B TOM Yumcne: Kypcosasi pabora (npoekT)
dopmMa NpoMeXyTo4HON aTTecTaumm
(3k3ameH — _ yac.) )
Wtoro: 108 108

13.1. CopepxxaHme ANCUUNIIUHbI

Peanusauus
pasgena
Ne HaumeHoBaHne ANCLMMMUHBI C
CopepxaHue pasgena auCuUmnnHbI
n/n pasgerna AnCunninHbl NMOMOLLIbIO
OHMNanH-Kypca,
OYMK*
1. NNekunn
1.1 | OnpegeneHve n cyu- BeeneHne B npegMeT. JTanbl pa3BnTuSa cencmopaseedku. | Metoapl cen-
HOCTb METOA0B CeViCMU- 3HayeHune 1 porb CENCMOMETPUN B HACTOSLLEE BPEMS NPU | CMOpasBegku
YecKkomn pasBeKku nonckax u pa3BeaKkn NonesHbIX MCKonaeMblX, NPy peLueHnm
NHXEHEepHbIX 3adavy u dyHaameHTarnbHbIX Npobnem BHYT-
pPEeHHEero CTpoeHnsa 3emnu.
1.2 | MaTtematuyeckue n u- Ynpyrne BonHbl B Oe3rpaHuyHoi cpefe: obuime noHaTus; | MeToabl cen-
3MYEeCKMEe OCHOBbI BONTHO- | yrpyrne Moaynu; cpepuyeckue BonHbI; NpuHUmnbl depma, | cMopassenku
BbIX npoueccoB B ynpyrux | [onreHca, ®peHens. PacnpocTpaHeHne ynpyrux BOSH B He
cpepax abconioTHO ynpyrux cpegax. OnemMeHTbl Teopun ynpyro-
CTW: UCXOAHblEe YpaBHEHWS; HayanbHble U KpaeBble YCIo-
BUS; MPUMEPbI peLleHns BONHOBOro ypasHeHnsa. OgHopoa-




Hbl€ MNOCKMNe BOJHblI B I/I3OTpOI'IHOl7I 683FpaHVI‘-IHOI7I cpene.
3aKoHb! OTpaXXeHna n npenomMmrieHns. I'Iepepacrlpep,eneHVle
QHEpPIrmn CENCMUYECKNX BOSH B npouecce OoTpaxeHunda un
npenomMmneHn4a. ["ONnoBHbIE BOMHbI.

1.3

Ynpyrue cBouncTBa rop-
HbIX Nopog

CKOpOCTU pacnpocTpaHeHUsl YrNpyrmx BOMH B FOPHbIX MO-
pogax. BrnusHuMe Ha CKOpOCTb NMTONOMMK; B3aUMOCBS3b
CKOPOCTW W MIIOTHOCTU; BRUSIHAE MOPWUCTOCTU M MOPOBOIO
dnionaa; BNuSIHWE TNyOGWHbI 3aneraHusl, OaBreHusl, BO3-
pacTa M TemnepaTtypbl FOpHbIX NOpod. BrnsHue ocobbix
YCITOBWIA 3aneraHnsi ropHbIX Nopop.

MeToab! cen-
cMopasBeku

1.4

Mopenun cencmmyeckmx
cpepn, nonsi BpemeH, ro-
porpacdbl BONH B ABYX-
CITOMHOW 1 MHOrOCOMHOM
cpepe

Mopgenn cpen. Cencmuuveckue rpaHuubl. VIHTerpanbHbie
XapakTepucTukn cencmmyecknx cpeq. Nons BpemeH, rogo-
rpadbl. PelleHne ypaBHeHUs NOns BpeMeH U pacyeT cen-
CMUYECKMX Nnyden u rogorpadpoB. [IByxcroHas Mopnenb
cpenpbl. BoiBog ypaBHeHWn NpsSiMON M MOHOTUMHOM OAHO-
KpaTHON OTpaxeHHoW BoOrH. [ogorpadbl KpaTHbIX OTpa-
XXEHHbIX BOMH. BbiBOAbI ypaBHeHWst rogorpadoB 0OMeHHbIX
OTPaXeHHbIX BOMH U gudparnpoBaHHoOM BOrMHbl. [ogorpa-
(bl rONMOBHbBIX BOMH. B3anmooTHoweHna rogorpadoB nps-
MbIX, OTP&XEHHbIX U rONoBHbIX BOMNH. ogorpadbl ogHo-
KpaTHO-OTPaXEHHbIX BOMIH B TOPU30OHTarbHO-CAOMCTON
cpepe. Nogorpadbl roNoOBHbLIX BOSTH B MHOMOCIIOMHOW cpe-
ae.

MeToab! cen-
cMopasBeku

15

BepTukanbHo rpagueHT-
Hble cpeapl

BepTukanbHo-rpagmMeHTHble cpefbl. YpaBHEHUSI Nydyen wu
nons BpeMmeH. YpaBHeHWe rogorpada pedparnpoBaHHOM
BONMHbI B 00LLeM Buae. YpaBHeHue rogorpada pedparu-
pPOBaHHOM BOSMHbI ANs JIMHEMHOrO 3akoHa BO3pacTaHus
CKOPOCTM C FMyOuHOM 1 ons Apyrux 3aBUCMMOCTEN CKOPO-
CTM oT rnybuHbl. Mogorpadbl pedparnpoBaHHbIX BOSH B
OBYMEPHO-HEOQHOPOAHbIX cpefax. [ogorpadbl oTpaxeH-
HbIX W MPENOMITEHHbLIX BOSH NMPU HanMyYun CENCMUYECKNX
rpaHuL, B rpaaMeHTHOM MOMYNpPOCTPaHCTBE.

MeToab! cen-
cMopa3Beku

1.6

OcHoBbl MeToaa obLLen
rNyOGUHHON TOYKM

Upes metoga OIT. BeiBog ypaBHeHus rogorpacba OT
OAHOKpPaTHO OTpaXXeHHOW BOfHbI. [lonoxeHne B paspese
obuen rmybuHHoM Toukn. KuHematudeckue nonpasku. [o-
porpadbl OI'T B CNoXHO MOCTPOEHHbIX cpedax. ogorpa-
bl OI'T MHOrokpaTHO OTpa)eHHbIX BonH. 'ogorpadbl au-
oparMpoBaHHbIX BONMH Ha cencmorpammax Ol T. YpaBHe-
Hue rogorpadpa OIT1 ronoBHONM BOJHBI.

MeToab! cen-
cMopasBeku

1.7

MeToabl 1 moandukaumnm
cericmopasBenkm

MeTtoabl 1 mMogudmkaumm cemcmopasBedku; Krnaccudurka-
ums metogoB. MeToabl, UCMOMb3yOLWNE OTPAXEHHbIE WU
npenomMneHHble BOfHbl. MeTogpl, Mcnonb3ylowmue Mnpoxo-
aswme BonHbl. BepTukaneHoe cercmmyeckoe npodunmpo-
BaHue. Mogudmkauum BCI1. Cuctembl Habnogennn BCI.
MeToabl naccrMBHOM cencMopasBeku.

MeToab! cen-
cMopasBeqku

1.8

NcTo4uHnku cemcmmyeckmx
BOJTH

NcTouHmkn ynpyrmx BorH. OcoBeHHOCTU MCNOSb30BaHMS
B3PbIBHbLIX MCTOYHMKOB. HeB3pbIBHLIE UMMYIbCHLIE U BUG-
pauUnoHHble UCTOYHMKN. OcobeHHOCTU cencMmopasBeaku
npw ncnonb3oBaHun BubpaTopoB. CencMnyeckme NCTOYHU-
kKn npu paboTtax B akBatopusix. CeicMmyeckne NCTOYHMKM
nonepeYHbIX BOSH.

MeToab! cen-
cMopa3Beku

1.9

Pernctpupytowias n
BCnomoraTtenbHas anna-
paTypa npv npoBeaeHnn
CEeNCMMNYECKNX nccneno-
BaHUN

CoctaB cenicmmnyeckoro kaHana. CencmonpuemHmkun. Cen-
CMMYyeckne CcTaHuuu. BcrnomoraTtenbHble TEXHU4eckune
cpeactea. [NpuHUMnbl LMEPOBON MarHUTHOM 3anucn. KeaH-
TOBaHWE CUrHaroB Mo BpemeHu n amnnutyge. bnok-cxema
undppoBon cercmmyeckon cTaHumm. CTpykTypa M KOM-
nnexkTaums COBPEMEHHbLIX MHOMOKaHarnbHbIX CENCMUYECKNX
CTaHUMN.

MeToab! cen-
cMopasBeku

1.10

CucteMbl HabnoaeHNi
npu NPOBEAEHUN CENCMU-
yecknx pabot

OOwan xapaktepuctuka cuctem HabnwogeHun. Tunbl cu-
cteM HabnogeHnin. OCHOBbI METOAMKM U TEXHOMOMMKU pa-
6ot metogom OIT. lNpocunbHble cUCTEMbI HabNMOAEHWIA.
lMpocTpaHCTBEHHbIE CcUCTEMbI HabnaeHnn. PerynapHole u
He perynsapHble CUCTEMbI HAbNMAEHWIA.

MeToab! cen-
cMopasBeqku

1.11

OcHoBbl 06paboTkn cen-

Ceiicmmyeckne obpabartbiBatolimMe LEHTpbl. 3agadn npea-

MeToab! cen-




CMUYECKMX OaHHbIX BapuTenbHoM 06paboTkn mMaTepuanoB. 'padbl 06paboTkn. | cMopasBedku
Mpouenypbl penakummn cercmmnyeckor 3anncu. OCHOBHble
npouenypbl cTaHAapTHoro rpada obpaboTku: copTUpOBKa
CEeNCMUYECKNX Tpacc; perynuposka amnnuTyd; BpeMeHHas
N MNPOCTPaHCTBEHHO-BpeMeHHas dmnbTpaummn. OCHOBHbIE
npouenypbl cTaHg4apTHOro rpacga obpaboTku: aHanma cko-
poCTen; pacyeT, BBOA U KOPPEKLMSA KNHEMATUYECKUX U CTa-
TUYECKUX NOMPaBOK; CyMMUPOBaHWE, MUTPaLnA.
1.12 | AHann3 u uHTepnpetaums | AHaNn3 KMHEMaTUYECKMX U OMHAMUYECKUX XapakTepuctuk | Metoabl cen-
CENCMMNYECKNX JaHHbIX cercMuyecknx sanucen. Paspesbl MIHOBEHHbIX aMnnuTyd, | cMOpasBeaKu
yacTtoT M as. [eonornyeckaa mHTepnpeTaums aHomarnb-
HbIX 9(PPeKTOB.
2. NabopaTopHble 3aHATUS
2.2 | Maremarunyeckume n u- PelueHne npsmMon 3agavv npu MogenmpoBaHUn OTpaxeH- MeTogbl cen-
3MYECKNEe OCHOBbI BOMTHO- | HbIX, FOSTOBHbLIX BOSH, BOMH Penes n 3ByKOBbIX BOSTH. cMopasBeqku
BbIX MPOLECCOB B YNPYyrnx
cpepax
2.3 | Ynpyrue cBoincTsa rop- OnpepaeneHne 3aBUCUMOCTM CKOPOCTM U NMITOTHOCTW OIS MeToab! cen-
HbIX nopofa pasnn4HbIX TUMNOB NOPOA. CMOpa3BeKu
2.4 | Mogenu cencMmyeckunx MocTpoeHue pacnpegenenns ynpyrux KOHCTaHT no Beptu- | Metogpl cen-
cpeq, nonsi BpEMEH, ro- Kanu. cMopasBeqku
porpadbl BOSH B ABYX-
CITOMNHOWN 1 MHOIOCOMHOWN
cpege
2.5 | BepTukanbHO rpagueHT- OueHka 3aBUCMMOCTIU CKOPOCTU OT AaBrieHusi, Temnepaty- | Metogbl cen-
Hble cpeabl pbl 1 IUTONOTNM. CcCMOopa3BeKu
2.6 | OcHoBbl MeTOAa 0OLLEN dusnyeckne n marematndeckue ocHosbl Mmetoga Ol T. MeToab! cen-
rnyBGUHHON TOYKM cMopasBedku
2.7 MeToabl 1 mogudmkaumm | Knaccngumkauma MeToLoB cENCMOpPa3BeaKu. MeToab! cen-
cericMopasBeakm CcMopasBedku
2.8 McTouHuKkKn cermcmmnyeckmx | Knaccudmkaums MCTOYHUKOB CEMCMUYECKUX BOSH. MeToab! cen-
BOJTH cMopasBeku
2.9 Pernctpupytowiasa n Knaccudukaumsi CoBpeMEHHbIX CEMCMUYECKMUX CTaHLUMWN. MeToab! cen-
BCnomoraTtenbHas anna- cMopasBeku
paTypa npv NpoBeaeHUN
cericMnYeckux nccneno-
BaHUMN
2.10 | Cuctembl HabnaeHnn OcobeHHocTU cuctem HabnogeHnn 1D, 2D, 3D. MeToab! cen-
npu NPoOBEAEHUN CENCMU- cMopasBeqku
yecknx pabot
2.11 | OcHoBbl 06paboTkm cen- | MpuHUMNBI undpoBon 0bpaboTkn noneson cericmmyeckon | MeTtogpl cen-
CMUYECKN OAHHbIX NMHpopMaLmn. cMopasBekm
2.12 | AHanu3 n nHtepnpetauus | MNMpuHUMNBI NOCTPOEHUST CEMCMUYECKOTO n3obpaxeHns reo- | MeToapl cei-
CEeNCMNYECKMX AaHHbIX nornyeckon cpenbl. CMOpa3BeKu
3. NabopaTopHble paboTbl
3.2 | Marematuyeckne n u- MogennpoBaHne oTpaXeHHbIX BOSIH. MeToab! cen-
3n4ecKne oCHOBbI BOSHO- cMopa3Beku
BbIX MPOLECCOB B YNpYyrnx
cpenax
3.3 | ¥Ynpyrue csoncTsa rop- N3ydyeHne rnsnyecknx CBOMCTB ropHbIX Mopos. MeTogbl cen-
HbIX nopog cMopasBeku
3.4 | Mogenu cencMmn4eckmnx PacueT rogorpacoB oTpaXeHHbIX U rOfIOBHbLIX BOSH. MeToab! cen-
cpea, nonsi BpEMEH, ro- cMopasBeku
gorpadb! BOMH B ABYX-
CITONHOW 1 MHOIOCIOMHOW
cpege
3.5 | BepTukanbHO rpagueHT- PacueT rogorpadoB pedparmpoBaHHbIX BOMH. MeTogbl cen-
Hble cpeabl cMopasBeku
3.6 | OcHoBbl MeToaa obLen Pacuert rogorpadchos OI'T. MeToab! cen-
rnyOGUHHON TOYKM cMopasBedku
3.7 MeToabl U Mmoandukaumn | PasgeneHne MeTogoB cercMopasBedky no ocobeHHocTsm | MeToapl cei-
celricMopasBeakm dm3mKo-reorpacn4ecknx ycrnosui nposegeHmns pabor. cMopasBedkm
3.8 | VcToyHMKM cencmmuyeckmnx | Prnsmko-TexHn4eckne ocobeHHOCTU HEB3PbIBHbIX MCTOMHU- | MeTogbl cen-




BOJTH KOB CEMCMNYECKNX BOJTH. CMOpa3BeaKu

3.9 | Peructpupytowias u YCTPONCTBO COBPEMEHHbLIX LMEPOBLIX cerncMuyeckux u | Metoabl cei-
BCMOMoraTenbHas anna- CEeNCMONPUEMHIUKOB. cMopasBeku
paTypa npu npoBeaeHumn
CEeNCMMNYECKNX nccneno-

BaHUN
3.10 | Cuctembl HabnogeHumn Pacuet napameTpoB cuctembl Habntogennn 2D n 3D. MeToab! cen-
npu NPOBEAEHNN CENCMU- cMopasBeku

yecknx pabot

3.11 | OcHoBbl 0bpaboTku cein- | MocTpoeHne rpadpa LmdpoBor obpaboTkn cericmmnydeckon | Metoapl cen-

CMUYECKM OaHHbIX WUHpopMaLmu. cMopasBeku
3.12 | AHanu3 n nHtepnpetauus | [eonornyeckad WMHTeprpeTauus cencmmudeckoro usobpa- | Metoapl cen-
CENCMUYECKNX AaHHbIX YKEHNS reonorMyeckon cpeapl. cMopasBeku

13.2. Tembl (pasgenbl) AMCUUNNUHBLI U BUAbI 3aHATUN

Buabl 3aHATMI (KONMYECTBO YacoB)

Ne HanmeHosarue Temol MpakTu- Jlabopa- CamocTtostenb- |  KoH-

n/n (paspena) AMcumnmHbI TNexuuu yeckme TOpHbIE Has paBoTa Tporb Bcero
OnpepgeneHne n CyLwHOCTb

1.1 | mMeToooB CEMCMNYECKON pas- - - 2 - 2
BEeOKU
MaremaTtuueckne n pusmnde- -

1.2 | cKne OCHOBbI BOSTHOBbLIX NPO- 2 2 2 6
LLeCCOB B YNpYyrnx cpegax

13 Ynpyrvue cBOWCTBa rOpHbIX No- 5 5 4 - 8
pon
Mopenu cencMmmnyeckux cpea, -

1.4 | MONsA BpEMEH, rquorpadm > > 4 8
BOJTH B ABYXCIOMNHOW N MHOrO-
CronHon cpege

15 BepTukanbHoO rpagneHTHble 5 5 6 i 10
cpenpl

16 OCHOBIV:I MeTona obLuen rny- 1 > 6 - 9
OUHHOW TOYKM

17 MeTogbl 1 mogudmkauum cen- 1 > 6 - 9
CcMopa3BeaKu

18 MCTOYHUKN CeNCMNYECKMX 1 4 6 - 11
BOSH
Pernctpupytowiasa n Bcromo- -

1. g | rarenbHas annaparypa npu 1 4 6 11
npoBeaEeHNN CENCMUYECKNX
ncecnenoBaHnin
Cuctembl HabntogeHu Npu -

1.10 | npoBeaEeHUM CENCMUYECKNX 1 4 6 11
pabot

111 OcHoBbl 06paboTkn cencmm- 1 4 6 - 11
YECKWN JaHHbIX

112 AH?J'IVI3 W HTepnpeTauus 5 4 6 - 12
CENCMUYECKNX OaHHbIX

WToro: 16 32 46 36 108

14. MeTogn4yeckue yKkasaHuA Ans o6y4arowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHDbI
(pekomeHdayuu obydarouuMcs o 0C8OEHUI QUCUUMNIUHBI: yKa3aHue Haubosiee CrioxHbix pa3desios, paboma ¢
KOHcriekmamu niekyud, rnpeseHmauyuoHHbIM MamepuasioM, pekoMmeHOayuu o 8bInosIHEHUIO Kypcoeol pabombl, o
ope2aHusayuu camocmosimersibHol pabomsi no ducyunnuHe u op.)

O6yuarowmnmes crnegyeTt ncnonb3oBatb ONy6nmMkoBaHHbIE METOAMYECKME NOCOOMS NO Ky p-
cy «MeTtoapbl cencmopasBefkm» U3 Cnvcka nutepatypbl U Npe3eHTaLMOHHbIEe MaTepuanbl AreK-
TpoHHOro Kypca nekumm «Cencmopassegka» Ha OO6pasoBatenbHom nopTtane BlIY -
https://edu.vsu.ru/course/view.php?id=5814, cogepxawlero npeseHtauum nekuumn, Heobxogu-
MYIO NUTEpaTypy M CCbISIKU Ha 9NEKTPOHHbIE Pecypcbl, MpakTUYeckne 3agaHus no TemMam m BO-
Npocbl AN CAaMOKOHTPONS.




Bua paborhl

MeTtoguyeckune YKa3aHu4

MoaroTtoBka
K nexkumsm, pabota c
npes3eHTaUunoHHLIM Ma-
Tepuanom 1 cocTaBrie-
HMe KOHCMNeKTa

Jlekums aBnsieTcst BakHENLEN cocTaenstowen ydebHoro npouecca, B xoge nekunn oby-
YaroLwmMncs UMeeT BO3MOXHOCTb HENOCPEACTBEHHOIO, UHTEPAKTUBHOIO KOHTaKTa c npeno-
naearternem. JlekTop 3HaKoMWUT oOy4datoLlerocsi C HOBbIM MaTepuarnom, pasbsiCHseT y4eb-
Hbl€ 3NIEMEHTbI, TPYAHbIE Afsi CAMOCTOATENBHOrO MOHUMaHWS, CUCTEMATU3NPYET y4EOHbIN
mMatepuan n opueHTupyeT B y4ebHOM npouecce. B xoge NeKUMOHHbIX 3aHATUN PEKOMEH-
OyeTCs: a) BECTW KOHCMNEeKTUpoBaHue y4ebHoro marepmana, obpaiias npyM 3ToM BHUMaHWe
Ha KaTeropmm n OpMyNMPOBKM, PACKpPbIBaAIOLLME COAEPXKAHME TEX UIN UHBIX SBMEHUA U
MPOLECCOB, Hay4Hble BbIBOAbI M MPaKTU4YECKME PEKOMEHOALMW, MONOXUTENbHBIN OMbIT
nccnenoBanHuii; 6) xenaTenbHO OCTaBnATb B paboymx KOHCMEKTax Mors, Ha KOTOopbIX, B
nocrnegywoliem, genatb NOMETKW, AOMOMHSALWME MaTtepuan NpoCcnylwaHHOW rekumu, a
Takke MNogYEepKUBAOLLME OCOOYI0 BaXXHOCTb TEX MIIM MHbIX TEOPETUYECKUX MOMOXEHUN,
NMOYEPNHYTLIX N3 PEKOMEHOOBAHHOW NWUTEpaTypbl; B) 3a4aBaTb NpenogaBaTeniio yTOYHS-
lOLLIME BOMPOCHI C LIEMNbI0 YSICHEHUS TEOPETUYECKNX MONOXEHUIA N pa3peLleHns NpoTuBo-
peymnBbIX NO3NLUIA; 1) AopabaTbiBaTb CBOW KOHCMEKT NEKUUKU, genasi B HEM COOTBETCTBY-
lOLLME 3annucu U3 nnuTepaTypbl, PEKOMEHOOBAHHON NpenogaBaTerieM U nNpegycMoTPEHHON
y4ebHOM NporpaMmmon.

JlTaBopaTtopHbie
3aHATMSA

JlabopaTopHble 3aHATUA [ONyCKalT pasnudHble QOPMbl MPOBEAEHUST U MOryT ObiTb
HanpaBneHHbIMM Ha OCBOEHME COBPEMEHHOro 06OpYAOBaHMS, MPOrpamMMHbIX CpPeacTB
00paboTKM AaHHbIX, NPOBEAEHNE SKCMEPMMEHTASbHbLIX NCCEA0BaHUN 1 Np.

Mpw noagrotoBke K 1abopamopHOMy 3aHSIMuUK HEOBXOOUMO U3YYUTb TEOPETUYECKUIN Ma-
Tepuar, KoTopbli BydeT ucnonb3oBaTbCA B XO4e BbIMOMHEHNSA nabopaTopHon paboThl.
Hy>XHO BHMMAaTENbHO NpoYMTaTb METOAMYECKME yKaszaHus (onmcaHue) Kk nabopaTtopHOn
paboTe 1 npogymatb NnaH BbINOSIHEHWST paboTbl. HenocpeaCTBEHHOMY BbINOMHEHMWIO Na-
bopaTopHor paboTbl MOXET NpeaLWecTBOBaTbL KpaTKMiA onpoc obydarowmxcsa npenogasa-
Tenem Ansa OUEHKU UX rOTOBHOCTU K 3aHATUI. [pu BbiNonHeHUn nabopaTopHon paboThl,
[OCTaTOYHO Y4acTo, BhIMOSHATCS Creayowme onepauun: a) n3MepeHne pasnmyHbiX gu-
3MYECKMX MapameTpoB; ) aHanm3, obpaboTka gaHHbIX M 0600lWeHne pes3ynbTaTtos; 4)
3awmTa pesynbTtatoB. lpu 3awmTe pe3ynbTaToB paboThl, NpenogaBaTernb onpeaenset
cTeneHb NOHMMaHUSA 00yvaloLMMCSA CMbICNa BbINOSIHEHHOW fabopaTopHon paboThbl 1 Mo-
NYYEHHbIX UM pe3ynbTaToB.

KoHcynbTauun

KoHcynbTauum npegnonaraloT NOBTOPHbIN pa3bop y4ebHoro maTtepuana, KoTopbiit nmGo
cnabo ycBoeH oby4arowmmmcs, nnbo He ycBoeH coBcem. OCHOBHas Liefb KOHCYNbTaLmUn —
BOCMOSTHEHNE NPOGENOB B 3HaHMAX CTyAeHToB. K Takomy BUAY KOHCYMbTaLU OTHOCATCSH
Tekyle UHOMBMAYanbHbIe U TPYNMOoBble KOHCYNbTauuM no yyebHoMy npeamMeTty 1 npeg-
9K3aMeHaLMOHHbIe KOHCYNbTauun. Ha koHcynbTauusix npenogaeaTtenb MOXeT pas3bsCHATb
cnocobbl U NpMeMbl CaMOCTOATENbHOM PaboTbl C KOHKPETHLIM MaTepuanoM UM Mpw Bbl-
NOINHEHUW KOHKPETHOro 3agaHusi. K Takomy BUAOY KOHCYNMbTauuit GyOyT OTHOCUTBLCS KOH-
cynbTauuM Mo KypcoBbIM M AMMMOMHbIM paGoTam, KOHCYNMbTauMu B nepuop npoBeaeHust
y4eOBHbIX U MPOM3BOACTBEHHBLIX MPaKTUK. Takue KOHCYNbTauuuv MOryT MPOBOAUTLCS W C
MOMOLLIbIO 3NIEKTPOHHOW MoYThl. [Ana Toro, YTobbl KOHCYNbTaUWUs NPOLLUNa pe3yrbTaTUBHO,
BOMPOCHI HY>KHO FOTOBUTL 3apaHee.

MoaroToBka K TEKyLLEN
aTTecTauuu

Tekywas atTectaumsa — 3TO KOHTPOSb Mpouecca OCBOEHUS 0BydaloLwmnmMmncsa cogepxxaHng
obpasoBarenbHbIX Nporpamm, PopMUPOBaHNS COOTBETCTBYIOLLUX KOMMETEHLMI, NepBnuY-
HbIX NPOdECCUOHAnbHbIX YMEHUA W HAaBbIKOB; OLEHKa pe3yrnbTaTOB CaMOCTOATENbHON
aestenbHocTn obydatowmxcs. Popma npoBeaeHUst TeKyLlen aTtTectaumm MoXeT ObiTb
YCTHOW UMW MUCbMEHHOW, a Takke C UCMOMb30BaHWEM COBPEMEHHbIX MHGOPMALMOHHbBIX
TexHornornn. BoamoxHbl crnegyowme opMbl TEKYLLEN aTTecTauuun: a) KOHTPOosnbHasa pa-
6oTa; ©) Kpyrnbi CTOM, OMCKYCCUs, nofniemuka, aucnyT, aebarbl; B) NpoekT; r) pedepar; a)
aoknaa, cooblueHune; x) cobecenoBaHne; 3) TBOpYECKOe 3adaHue; 1) TeCT; K) acce u ap.
Tekywias atTecTaumsi OCYLLECTBISETCA C NPUMEHEHMEM (OHAA OLUEHOYHbIX CPEeAcTB
(KMMbI, koMnnekTbl pasHOYPOBHEBbLIX 3adaHui, 3agayun u T.n.). MNpu nogrotoBke K TeKy-
Len aTrectauum HeobXOAUMO, U3Y4MTb KOHCMEKT JIEKLMI, COOTBETCTBYHOLUME pasgensl
y4ebHUKOB M y4ebHbIX nocobuit, npopaboTaTb PEKOMEHAOBAHHYKO AOMOSNHUTENbHYO K-
TepaTtypy. BO3MOXHOCTb MCNOMb30BaHUSA OBy4aroWMMNCA NpU MPOBEAEHUN aTTecTauuun
y4ebHOM nuTepartypbl, CIPaBOYHbIX MNOCOOWIA M OPYrMX BCMOMOraTenbHbIX MaTepuanos
onpegendaetca npenogasatenem. o pelueHunio kKadeapbl, pesynbTaTthl TEKyLLen aTTecta-
LUMKX MOTYT Y4UTIBATbCS NMPU MPOMEXYTOYHOM aTTectauumn oby4arLmxcs.

BbinonHeHue TectoB

TecTnpoBaHue ABNAETCS OOHUM U3 Hanbonee apPeKTUBHBIX METOLOB KOHTPOMNSA 3HaHWI
obyvarowmxca. TecTbl — 3TO BONPOCHI UNW 3adaHns, npegycMmaTpusaroime nmbo KOHKpeT-
HbI, KpaTKMA, YETKUA OTBET Ha BOMPOC, NIMOO HECKOMbKO BapMaHTOB OTBETA, €CNN B BO-
npoce COAEpPXUTCH MHOXECTBEHHasi XapakTepucTuka sBneHus unu dakta. [logrotoska
obyyarollerocs K TeCTUMpOBaHUIO npegycMmaTpmBaeT HeobxoauMmocTb: a) npopaboTtatb
MH(OPMALMOHHBIN MaTepuan no AvcumniuHe; 6) nsydymTb TEPMUHOMNOrMYECKUe acneKThbl




OVNCUUNMIINHBI, UMETb B BUAY BO3MOXHOE HallMdne pasfimyarolmxca onpep,eneHMVl OoaHoro
N TOro e NOHATUNA B Pa3HbIX y‘-le6HbIX NCTOYHUKaX; B) €eCcnn B Angaktn4eckoM martepuarne
coaepxKarca ctatucthvyeckme aHHble, TO UX HeobxoauMo cucreMaTtmn3npoBaTtb, UCMNOJb-
3yA CXeMbl U Tabnuupl. OI'Ipe,EI,eJ'II/IBLLII/ICb C BapnaHTOM OTBeTa Ha TeCTOoBOE€ 3adaHue,
Heob6XxoaUMO BLINOMHUTL NpoBEPKY €ro npaBuiibHOCTU, MbICITIEHHO MNOBTOPWMB BECb XOA
CcBoero yLIGGHOFO Nnoncka.

BbinonHeHune keunc-
3apaHna (CUTyaumMoHHas
3agava)

Keric (cuTyaumoHHasi 3agaya) — 3TO CTPOSILLEEecHd Ha pearnbHbIX (hakTax onucaHue npo-
GnemHon cutyauuu, kotopasi TpedyeT pelleHus. PelunTb Kerc — 370 3Ha4YMT uccrnenoBatb
NPeAIOXEHHYIO cuTyaumto (kenc), cobpate U NpoaHanManpoBaTb MHGOPMaLUIo, NPeano-
XUTb BO3MOXHbIE BapMaHTbl PeLIeHU 1 BbiOpaTh M3 HUX Hanbonee NpeanoYTUTENbHbIN.
ANropuTM peLLeHns Kenc-3adaHns: a) aHanma kewnca; 6) BolgBMKEHNE TMNoTesbl; B) BbIOOP
ONTMMarbHOrO BapuMaHTa; r) MPOrHO3MPOBAHWE; ) aHanu3 NpeanonaraeMbix pe3yrnbTaTos;
€) odopMreHne pe3ynbTaToB PELLEHMS Kenca 1 ero 3awuTa unm npe3eHTauusl.

CamocTosTensHasa pa-
6oTa obyyatoLero

CamocTosaTenbHasa pabota obyyaroLlierocs ABMSETCS OCHOBHbIM CPEACTBOM OBMaAeHMUs
y4ebHbIM MaTepuanom BO Bpemsi, CBOOOAHOE OT obdA3aTenbHbIX y4eOHbIX 3aHATUN. OHa
MOXET BbINOMHATLCA B B1MBnMoTeke, y4ebHbIx KabnHeTax, KOMMbLIOTEPHbIX Kaccax, a Tak-
Xe — B AoMaLLHKX ycnoBusax. MaTtepunan y4ebHOM AMCUUNIUHBI, NPeayCMOTPEHHbIN pabo-
YMM y4eBHbIM MNNaHOM 451 YCBOEHMS 0ByvatoLmMmMcs B MpoLecce caMocToaTenbHOM pabo-
Tbl, BBIHOCUTCS Ha NPOMEXYTOYHYIO aTTecTaumio Hapsay € y4ebHbIM maTtepuanom, KoTo-
pbIi paccMmaTtpuBasncsa npu npoBeaeHun y4vebHbiXx 3aHaTui. CamoctosTenbHas pabota
obyyaroLmxca BO BHeayaUTOPHOE BPEMSI MOXET COCTOATb U3: @) NOBTOPEHUS NEKLNOHHO-
ro matepuana; 6) nogrotoBkM K cemmHapam (MPakTUYECKUM 3aHATUSIM); B) M3y4YeHus
y4eOHOM 1 Hay4yHOW NuTepartypbl; ) M3y4eHNs HOPMAaTMBHbLIX MaTepuasnoB (B T.4. B 3MekK-
TPOHHbIX 6a3ax gaHHbIX); O) peleHns 3agay, BblAaHHbIX Ha NPaKTUYECKUX 3aHATUSAX; XK)
MOArOTOBKN K KOHTPOIbHbIM paboTam, TECTUPOBaHMIO 1 T.4.; 3) NOArOTOBKM K CEeMMHapam
YCTHbIX OOKNaaoB (COOOLEeHNn); 1) NOaroToBKM pedepatoB, 3CCE U UHbIX MHOUBUAOYAb-
HbIX MUCbMEHHbIX PaboT No 3agaHuio NpenogasBaTens; K) BbIMOMIHEHUSA KypCOBbIX pabor,
NPeayCMOTPEHHbIX Y4E€OHbIM MMaHOM; 1) BbIMNOMHEHWST BbIMYCKHbIX KBanMguUKaLMOHHbIX
paboT u ap.; M) BblaeneHne Hanbornee CnoXHbIX U NPOBEMHbIX BONPOCOB MO N3y4aeMon
Teme, NonyvyeHne pasbsiCHEHWUI U pekoMeHZaUuMIi No gaHHLIM BOMpocaM ¢ npenogasare-
nsaMu dakynbTeTa B paMmkax UX KOHCYNbTauui; H) NpoBegeHNe CaMOKOHTPOMst NyTem OT-
BETOB Ha BOMPOCHI TEKYLLEero KOHTPOMsS 3HaHWW, pelleHusi NPeAcTaBneHHbIX B ydebHo-
MEeTOAMYECKMX MaTepuanax paboyer nporpaMMbl AUCLMNIUHBLI 334a4, TECTOB, HAaNUCaHNs
pedepaToB 1 3cce Mo OTAENbHbLIM BONPOCaM M3y4aemMon TEMbI.

MNoaroToBka K NpoMexy-
TOYHOW aTTecTauumn:
3K3ameH/3a4yeT/ 3a4eT C
OL|EHKOW

lMpomexyToyHas aTTecTaums HanpaBneHa Ha MPOBEPKY KOHEYHbIX pe3yrnbTaTtoB oby4e-
HUSI, BbISIBNEHNE CTEMEHN YCBOEHMST 0Dy4aloLUMNCA CUCTEMbI 3HAHUN, YMEHUA N HaBbl-
KOB, MOMYY€EHHbIX B pe3ynbTare U3y4yeHnsi JaHHON OUCLMMNINHBI.

MogrotoBka K ak3ameHy/3a4eTy/3a4veTy C OLLEHKOM BKIoYaeT B cebsa Tpu atana: a) camo-
cTodATenbHasa paboTa B TeyeHue cemecTpa; 6) HermocpeacTBEHHas MOAroTOBKA B [HM,
npefLecTByOLMe 3a4eTy/3a4ETy C OLLEHKOW/3K3amMeHy No TEMaM Kypca; B) NoAroToBka K
OTBETY Ha BOMpPOCHI, codepxalwimecs B bunetax. B nepmoag nogrotoBku, obydarowmmncs
NMOBTOPHO oOpalyaeTcs Kk npongeHHoMy y4ebHomy MaTtepuany. [ogrotoBka ocylecTens-
€TCSl Ha OCHOBaHMM METOAMYECKMX PEeKOMeHAauMi No AMCUMUNIIMHE U CrncKa BOMPOCOB
N3y4yaemon AMCLUMIMHBI, KOHCMEKTOB NEKUUN, YYEOHNKOB N y4ebHbIX MOCOOUN, Hay4YHbIX
ctaten, nHdopmaumm VHTepHeT-cpepl. [Ansa nonydeHus Gonee norHoM M pasHOCTOPOH-
Heln MHGOPMaLMM PEKOMEHAYETCA MCMONb30BaTb HECKOMbKO y4ebHukoB. Obyyatowmincs
BNpaBe caM NpuaepX1MBaTbCcA NMOOOM M3 NpeacTaBneHHbIX B yHEOHNKAX TOYEK 3pEHNSA MO
crnopHon nNpobneme (B TOM 4ncne, OTIIMYHON OT MHEHWSI NpenogaBaTerns), HO Npu YCrioBun
ee J0CTaTovyHOW Hay4Hon aprymeHTaumm. OCHOBHBbIM MCTOYHMKOM MOATOTOBKM K 3ayeTy
ABMNAETCS KOHCNEKT neKkuun, roe ydeOHbli mMaTtepuan gaeTtcd B CMCTEMATU3MPOBaHHOM
BWE, OCHOBHbIE MOJIOXEHMS €ro OeTanManpyrTcs, NOAKPENATCA COBPEMEHHbIMN dak-
Tamun 1 MHopMaLmMen, KOTopble B CUITy HOBU3HBLI HE BOLLNW B ONYGrMKOBaHHbIE NeYvaTHble
NCTOYHUKK. B xoge noarotoBku K ak3ameHy, obyvarowmmcsa Heobxogumo obpallatb BHU-
MaHWe He TONbKO Ha YPOBEHb 3anMOMWHaHWS, HO M Ha CTEMEHb MOHMMaHUs n3raraemMbixX
npobnem. OK3aMeH/3a4yeT/3a4eT C OLEHKOM MPOBOAMTCS MO BOMPOCaM, OXBATbIBAKOLLUM
BECb NPONOEHHLIN B paMKax ANCLMMIIMHLI MaTepuann.

15. NepeyeHb OCHOBHOW U AONONHUTENILHOW NUTepaTypbl, PeCYPCOB UHTEPHET, He0bXo-

OUMbIX ONA OCBOEHUA ONCLUUNIUHbI (criucok numepamypbl 0ghopMiisemcsi 8 coomsemcmeuu ¢ mpebo-
saHusmMu NOCT u ucrnone3yemcsi obwasi ck8o3Hasi Hymepauus 0r1si ecex aUd08 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

| Nen/n |

NcToYyHuK




Boranuk, I'.H. CericmopasBeaka : y4ebHuK ons cTya. By3oB, 006y4. no cneumansHocTh "eodms. meToabl
MOUCKOB N pa3BefKkn MECTOPOXOEHUI Nones. uckonaemblx" HanpasreHNs NoAroTOBKM AUMIIOMUP. cne-
umanucTos "TexHonorum reon. passegku" / I'.H. Borannk, .. I'ypeuy ; Poc. roc. reonorpasses. yH-T M.

L C.OppxoHukmase, Accol,. Hayd.-TEXH. U 4eNOBOro CoTpyaHM4YecTBa no reocua. uccried. n paboram B
ckBaxkmHax .— Teepb : AUC, 2006 .— 743 c. : un. — lNMpegm. ykas.: ¢.711-729 .— Bubnwuorp.: ¢.730-733
.— ISBN 1810-5599. — 23 aks.
©0) gononHuTenbHas nuTepartypa:
Ne n/n McTouHuk
2 OnekTpoHHbIN y4ebHbIN Kypc «CericmopasBegka» https://edu.vsu.ru/course/view.php?id=5814
3 Cencmopassegka: CnpaBo4dHuk reocomsuka / [T.B. AHosckas, J1.U. PatHukoBa, ®.M. Jlaxosuukuii u gp.] ;
nog ped. N.W. l'ypeuya, B.IN. HomokoHoBa .— M. : Hegpa, 1981 .— 464 c. : un. — ABT. yka3aHbl B Orf.
4 3HameHckun, Brnagnmnp Badecnasosny. O6LwmiA kypc noneson reodmsnku : y4ebHuk ona crtya. reocpms.
crey,. By3oB / B.B. 3HameHckuin .— M. : Hegpa, 1989 .— 519,[1] c. : un. — (Bbicluee obpa3oBaHue) .
5 Wepudpd, PobepT E. Celicmopasseaka : B 2 1./ P. Wepudd, J1. Fengapt ; nep. ¢ aHrn. nog pea. A.B.
KanvHuHa .— M. : Mup, 1987-. T. 1: Uctopus, Teopus n nonyyeHne ganHbix / nep. E.A. Epumoson .—
1987 .— 447 c. : un.
6 Wepndpd, PobepT E. Cericmopaseegka : B 2 1./ P. Wepudd, J1. Fengapt ; nep. ¢ aHrn. nog peg. A.B.
KanuHnHa .— M. : Mup, 1987-.T. 2: O6paboTka un nHtepnpetaums gaHHbeix / nep. E.A. Edonmoson, M.A.
Ctop .— 1987 .—400c. : wn.
7 LLHeepcoH, Muxaun BopucoBny. HasemHas cericmopa3Befka C HEB3PbIBHbIMU MCTOYHUKAMK KorebaHui

/ M.B. lWHeepcoH, B.B. Maiiopos .— M. : Hegpa, 1980 .— 205 c. : un.

B) MH(POPMaLMOHHbIE 3MNEeKTPOHHO-06pa3oBaTenbHbIe pecypchl (oduumManbHble pecypchbl UHTEPHET)*:

Ne n/n Pecypc
8 OneKTpoHHO-6MbnnoTeyHasa cuctema «YHuBepcuterckas bubnuoreka online» http://biblioclub.ru/
9 OnekTpoHHO-bMbnMoTevHasn cuctema «KoHcynbTaHT cTygeHTay http://www.studmedlib.ru
10 OneKkTpoHHO-6nbnnoteyHasa cuctema_«JlaHb» https://e.lanbook.com/
11 OneKkTpoHHO-6nbnnotedHasa cuctema « PYKOHT» (UTC KoHntekcTym) http://rucont.ru
12 OnekTpoHHO-bnbnuoTteyHasi cuctema «HOpawit» https://lib.vsu.ru/url.php?url=http://www.biblio-online.ru
13 OneKkTPoHHbIN y4ebHbIN kypc «CelicmopasBeakay https://edu.vsu.ru/course/view.php?id=5814
14 MaccoBbit oHnainH kypc MIY «Cencmopassegka» https://teach-in.ru/course/seismic-tomography

* BHavarie ykasbigaromcsi ObC, ¢ komopbimMu umeromcsi dozoeopa y BIY, 3amem omKpbimbie 37€KMPOHHO-
obpasogameribHble pecypchbl, OHnaliH-Kypcbl, IYMK

16. NepeyeHb y4yebHO-MeTOANYECKOro ob6ecnevyeHUs Ansi CaMOCTOATENIbHON paboThl
(y4ebHo-Memoduyeckue pekomeHOayuu, nocobusi, 3adaqyHuKku, MemooOu4ecKue yKa3aHUs o 8bINOTHEHUIO NpakK-
muYecKux (KOHmMpPOoJibHbIX) pabom u 0p.)

Ne n/n

NcToYHMK

Hy6saHckmn, AnekcaHap Mropesud. Cericmopa3ssegka : yuebHo-meToamnyeckoe nocobue : [ans cryq. reon.
(ak. BopoHex. roc. yH-Ta, 06y4. Ha 3 K. 0O4HOrO OTA-HWUS HanpasneHus - 020300 (Meonorus)] / A.W. Oy-
6sHckun, C.N. bepesHeBa ; BopoHex. roc. yH-T .— BopoHex : M3gaTtenbcko-nonurpadmyeckiin LEHTP
"HayyHas kHura", 2014-. 4. 1 .— 2014 .— 33 c. : nn., Tabn.

OybsHckmnin, Anekcanap Uropesud. CenicmopasBefka : y4ebHo-MeToamnyeckoe nocodue : [anst cTyq. reorn.
ak. BopoHexX. roc. yH-Ta, obyd. Ha 3 K. O4HOro oTA-HUsA Hanpasnenuns - 020300 (Meonorunsa)] / AN, Oy-
6sHckun, C.N. bepesHeBa ; BopoHex. roc. yH-T .— BopoHex : M3gatenbcko-nonurpadmyeckiin LEHTP
"HayyHas knura", 2014-. 4.2 .— 2017 .— 97 c. : vn., Tabn. — bubnuorp.: c. 29.

3

OnekTpoHHbIN y4ebHbIN kKypc «MeTogpel cencmopassegkmy» https://edu.vsu.ru/course/view.php?id=5814

17. O6pasoBaTesibHble TEXHONOMMMU, UCNOoNib3yemMble Npu peanusaumm y4ye6Hon aucum-
NNUHbI, BKIOYas AUCTaHUWOHHbIe obpa3oBaTenbHble TexHonorum (4OT, anekTpoHHOe
oby4eHune (30), cmewaHHoOe 06y4eHume):

MporpammHoe o6ecneveHue

WinPro 8 RUS Upgrd OLP NL Acdmc

OfficeSTD 2013 RUS OLP NL Acdmc

CINC "KoHcynbTaHT lMNntoc” ana obpasoBaHus

MporpammHas cuctema Anst 06HapyXeHWs1 TEKCTOBbIX 3aMMCTBOBaHUI B Y4eBHbIX M Hay4HbIX paboTax

YHuBepcuTeTCcKasi MMLUEH3US Ha NporpamMMHbIn koMmnneke anst 9BM -MathWorks Total Academic
Headcount — 25

HeuncknounTtenbHble npaea Ha MO Kaspersky Endpoint Security gns 6usHeca - PaclumpeHnHbii Russian
Edition



https://edu.vsu.ru/course/view.php?id=5814
https://lib.vsu.ru/documents/contract_els/els_univer_lib_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/url.php?url=http://rucont.ru
https://edu.vsu.ru/course/view.php?id=5814
https://teach-in.ru/course/seismic-tomography
https://edu.vsu.ru/course/view.php?id=5814

BI'Y — https://edu.vsu.ru/course/view.php?id=5814.

OneKTPOHHbIN y4ebHbIn Kypc «MeToabl cencmopassenkn» Ha ObpasoBaTensHOM noprane

I'Iporpamma peannisyetca C npuMmeHeHnemMm AUCTaHUMOHHbIX TEXHOSOMMN.

18. MaTepunanbHO-TeEXHUYECKOe obecneyeHne ANCUUNIIUHDI:

Ne Ne HasBaHue Tun MarepuanbHO-TeXHUYECKoe
ayaw Aapec 6ecneueHune
nn TopuH ayautopumn ayautopumn o
1 2n r. BopoHex, JTaBopaTopwus nabopatopus | N'eodmanyecknin peructparop
YHuBepcuTeTckas reocpmamyeckomn ZET-048E, cerncmokoca 16 ka-
nn.1, kopnyc 16 annapartypsbl HarnbHasd, cencMmmyeckas CcTaHums
«9x0-2», cencmonpnémHmkm CB-
10, CB 20, ceincmonpuémumkun CM
3KB, yacTtoTomepsbl, reHepaTopbl,
BOSIbTMETPbI, Ocumnnorpadbi
2 101n r. BopoHex, JlTaBopaTopus nabopatopusa | Komnbtotep Intel Atom, LCD-
YHuBepcuteTckas rpaBMMarHUTHbIX npoektop BENQ MP 515
nn.1, kopnyc 16 MeToa0B
3 102n r. BopoHex, JNNabopaTtopus nabopatopusi
YHuBepcuteTckas cenicMopasBekm
nn.1, kopnyc 16
4 104n r. BopoHex, JlTaBopaTtopus nabopatopusi | NepcoHanbHbIN KomNbloTep Core
YHuBepcuTeTckas NHOPMAaLMOHHbIX i3-4130 3,4 GH 4GB RAM DDR3-
nn.1, kopnyc 16 TEXHOMNornm 1600 500GB HDD2+2 USB
2.0/2USB 3.0 Intel graphics 4400
VGA/HDMI Mouse+Key Board
(15 wr.), TV LG 42"

19. OueHoYHbIe cpeacTBa ANSA NpoBeAeHUA TEeKYLUen U NPOMEeXYTOYHOU aTTecTaumum

Ne HaumeHoBaHne Komme- WHankatop(bl)
n/n | pasgena aucumnivHbl TeHLMsI(1) OOCTVDKEHMNS OueHouyHble cpeacTBa
(mogyns) KOMMeTeHummn
1 MaTtemaTunyeckue n MNK-4.1 Bnapeet reo- TecT Ne 1
duanyeckmne OCHOBbI dusnyeckumm MpakTuyeckoe 3agaHne Ne 1
BOJTHOBbIX NMPOLECCOB B MeTodamu u INabopaTopHasa pabota Ne 1
ynpyrux cpegax. mMeToaMkamm | KOHTponb OCBOEHUS MaTepmarna MOXeT OCYLLLeCTB-
N3y4eHUs reo- | NATbCSA B AUCTAHLMOHHON hopMe B COOTBETCTBY-
NOrMYecKoro loLLLEM Kypce Ha obpasoBaTternbHom nopTane BIY
CTPOEeHMSA 3a-
KpPbITbIX TEPPU-
TOpUN
2 Ynpyrue cBoncTtsa rop- MK-4.1 Bnapeert reo- Tect Ne 2
HbIX nopoa. dusnyeckumm MpakTuyeckoe 3agaHye Ne 2
MeTodamm u JTabopaTopHas pabota Ne 2
metogmkamn | KOHTponb 0CBOEHMSA MaTepuana MoXeT OCyLLLeCTB-
N3y4yeHus reo- | NATbCS B AMCTaHUMOHHON hopMe B COOTBETCTBY-
NOrMY€ecKoro loLLLEM Kypce Ha obpasoBaTternbHom nopTane BIY
CTpOeHUs 3a-
KpbITbIX TEpPU-
TOpUN
3 Mopaenu cericMnyecknx MK-4.2 OnwucbliBaeT u Tect Ne 2
cpen, nonsi BpeMeH, Mogenvpyet MpakTnyeckoe 3agaHme Ne 3
rogorpadobl BOMH B reoriorn4yeckue JlabopartopHas pabota Ne 3
OBYXCINOWHON MHOro- xapaktepuctunkv | KoHTponb ocBOEHUs MaTepmarna MOXeT OCyLLeCcTB-
CnonHowm cpepe. 0OBEKTOB reo- | NATbCHA B AMCTaHLMOHHOW hopMe B COOTBETCTBY-
normnyeckomn toLLieM Kypce Ha obpasoBaTernbHoM noptane BIY
CbEMKM M nouc-
KOB C UCMOIb30-
BaHMEM coBpe-
MEHHbIX
cpefcTB aHanu-



https://edu.vsu.ru/course/view.php?id=5814

3a 1 06paboTku

MHopMaLmm
BepTukansHo MK-4.2 OnucbiBaeT U Tect Ne 3
rpagueHTHbIE Cpeabl. Mogenvpyet MpakTnyeckoe 3agaHme Ne 4
reoriorm4yeckue JlabopatopHas pabota Ne 4
XxapakTepuctukm | KoHTponb 0CBOEHMst MaTepumarna MOoXeT OCyLLLEeCTB-
0ObEKTOB reo- | NATbCS B QUCTAHLMOHHON hopMe B COOTBETCTBY-
norn4yeckom loLLLleM Kypce Ha obpasoBaTenbHoM noptane BIY
CbEMKM 1 Nounc-
KOB C MCMOMb30-
BaHWEM COBpe-
MEHHbIX
CpeACTB aHanm-
3a 1 06paboTku
MHdopMaummn
OcHoBbl MeToga obuien MK-4.2 OnucbiBaeT n Tect Ne 3
rNyBUHHOWN TOYKN. mMogenupyet MpakTtnyeckoe 3agaHue Ne 5
reoriornyeckue INabopaTopHas pabota Ne 5
xapakTepuctukn | KoHTponb 0CBOEHMS MaTepuana MoXeT OCyLLEeCTB-
OOBLEKTOB reo- | NATbCS B AUCTAHLMOHHON hOpMe B COOTBETCTBY-
niornyeckom loLLLEM Kypce Ha obpasoBaTternbHom nopTane BIY
CbEeMKM 1 Nounc-
KOB C MCMOMb30-
BaHWeM coBpe-
MEHHbIX
CpeacTB aHanm-
3a 1 06paboTku
MHdopMaummn
MeToabl u MK-4.2 OnucbiBaeT 1 Tect Ne 4
Moamdukaumm mMogenupyet MpakTuyeckoe 3agaHue Ne 6
cericMopa3sBeKu. reonornyeckue JlabopatopHas pabota Ne 6
xapaktepuctunkv | KoHTponb ocBOEHUs MaTepmarna MOXeT OCyLLEeCTB-
0ObEKTOB reo- | NATbCS B AUCTAHLMOHHON hopme B COOTBETCTBY-
normnyeckom toLLieM Kypce Ha obpasoBaTernbHoM noptane BIY
CbEMKM 1 Nounc-
KOB C MCMOb30-
BaHWEM COBpe-
MEHHbIX
CpeACTB aHanm-
3a 1 06paboTku
MHdopMaummn
UcTouHMKM MK-5.1 BeinonHset Tect Ne 4
CENCMMNYECKNX BOJTH. 3KCNepMUMeH- MpakTuyeckoe 3agaHme Ne 7
TanbHble U Na- INabopaTopHas pabota Ne 7
bopatopHble | KOHTponb OCBOEHUS MaTepmarna MoXeT OCYLLLEeCTB-
nccnegoBaHns | NATbCHA B AUCTaHUMOHHOM hOpMe B COOTBETCTBY-
nopoa v pya, loLLieM Kypce Ha obpasoBaTenbHoM nopTane BIY
ncnonb3ays co-
BPEMEHHbIEe
reorniorn4yeckue
npubopsl, ycTa-
HOBKM 1 MHOE
obopynoBaHue
Peructpupytowwas un MK-5.1 BobinonHset
BCMomoraTtenbHas ar- 3KCnepumeH-

napartypa npv nposefe-
HUN CENCMUYECKUX UC-
crnefoBaHun.

TaneHble 1 na-
BGopaTopHble
nccrneaoBaHus
nopon v pya,
ncnonb3ys co-
BpeMeHHble
reoriorn4yeckue
npubopsl, ycTa-
HOBKU N NHOE

Tect Ne 5
MpakTuyeckoe 3agaHme Ne 8
JlabopatopHas pabota Ne 8
KoHTponb ocBoeHWst MaTepumarna MOXeT OCyLLeCcTB-
NATbLCS B AUCTaHUNOHHON (hOpMe B COOTBETCTBY-
toLLLEeM Kypce Ha obpasoBaTternbHom noptane BIY




obopynoBaHue

9 CucTtembl HabnoaeHWn MK-5.1 BobinonHset
npu NpoBeLeHNN cen- 9KCNEepPUMEH-
cMuyeckunx pabor. TanbHble 1 na-
bopaTtopHble Tect Ne 5
nccnegoBaHns MpakTnyeckoe 3agaHme Ne 9
nopog v pya, JlabopaTopHas pabota Ne 9
ncnomnb3ysa co- | KOHTponb OCBOEHNS MaTepmarna MOXeT OCyLLEeCTB-
BPEMEHHbIE NATbCHA B ANCTaHUUOHHOM hopMe B COOTBETCTBY-
reoriormyeckue | Lwem Kypce Ha obpasoBartenbHom nopTtane BIY
npubopsl, ycTa-
HOBKM 1 MHOE
obopynoBaHue
10 OcHoBbl 06paboTku MK-4.1 Bnapeer reo-
CENCMUYECKNX AaHHbIX. N3NYECKUMM
A ql?/leTO,anI/l n Tect Ne 6
MpakTuyeckoe 3agaHne Ne 10
MeToaMKaMu
MayJeHs reo- JlTaBopaTtopHas pabota Ne 10
HOMMYECKOro KoHTponb ocBOEHMS MaTepuana MoXeT OCyLLeCTB-
NATbLCS B ANCTAHUNOHHON (hOpMe B COOTBETCTBY-
CTpOeHus 3a-
loLLLEM Kypce Ha obpasoBaTternbHom noptane BIY
KpbITbIX TEpPU-
TOpUI
11 | AHanus v uHTepnpeTa- MK-4.1 Bnapeert reo-
NS cencMmnYecknx aaH- N3NYECKUMM
! HbIX A q|?/|eTo;1a|vu/| n Tect Ne 7
’ MpakTuyeckoe 3agaHue Ne 11
MeTo4MKaMu
M3yJeHIs: reo- JlabopartopHas pabota Ne 11
KoHTponb ocBOEHNSI MaTepmarna MOXeT OCYLLLeCTB-
NOrnyecKkoro

CTpPOEHMst 3a-
KPbITbIX TEppU-

NATbCS B AUCTaHUWOHHON hOpMe B COOTBETCTBY-
toLLleM Kypce Ha obpasoBaTensHoM noptane BIY

TOpUiA
lMpomexyToyHas atTectaumsi, opma KOHTPOMs — 3a4€ET. KM Ne 1
KoHTponb ocBOEHUS MaTepunana MOoXeT OCYLLeCTBMATLCS B
AncTaHunoHHon dpopme Ha ObpasoBaTenbHoOM nopTane BIY
lMpomexyToyHas atTectauns, hopma KOHTPONs — SK3aMeH. KM Ne 2

KoHTponb ocBOEHUSI MaTepuarna MOoXeT OCYLLECTBMATLCS B
avncrtaHymoHHon opme Ha ObpasoBaTtensHom noptane BI'Y

20. TunoBble OUEHOYHbIE cpeaCcTBa U MeToAMYEeCKMe MaTepuanbl, onpeaensowme npo-
ueaypbl oueHMBaHUA

20.1. TeKywWw MM KOHTPONb yCNeBaeMoCcTn

CPe[cTs:

1.

OCoNoTORWN

JNNaGopaTopHble 3agaHus:
PelleHne npsamMon 3agayun npy MO4ENMPOBaHMM OTPaKEHHbIX, FONOBHbLIX BOSTH, BOMH Penes n 3Byko-
BbIX BOIH.
OnpeaeneHne 3aBUCUMOCTU CKOPOCTU U NIIOTHOCTK ANS pasfnnyHbIX TUMNOB Nopog,.
MocTpoeHne pacnpenenexHns ynpyrmx KOHCTaHT No BepTuKanu.

OueHka 3aBMCUMOCTM CKOPOCTU OT [aBrneHus, TemnepaTtypbl U IMTONOru.
dusnyeckme n matemaTtnyeckme ocHosbl metoga Ol T.

Knaccudukaums MeTogoB celcMopasBenKu.
Knaccudurkaums ICTOYHUKOB CEMCMUYECKUX BOSTH.
Knaccudurkaums coBpeMeHHbIX CENCMUYECKUX CTaHLUA.
OcobeHHocTn cuctem HabntogeHnn 1D, 2D, 3D.

KOHTpOJ'Ib ycnesaemMmoCTu no gucuunnimHe ocywecTendaeTca C NoMOLLbO cneayrLlmx oueHOYHbIX

10. MpyHLMNEI LMdPOBO 0GpaboTKM MONEBON CEACMUIECKO HChOPMaLIMN.
11. MpuHUMNBI NOCTPOEHUSI CENCMUYECKOrO M30OpaXKeHUsI reonorMYeckon cpeasbi.

TecTOoBble 3aaaHuA:
Tect Ne 1

1. BeeneHue B npeamer.

2. OTanbl pa3BUTUS CEMCMOPa3BEKMN.
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3Ha4yeHne 1 ponb CENCMOMETPUM B HACTOsILLLEE BPEMS NP MOUCKaX 1 pa3BedKun NonesHblX ncKona-
€MbIX, NP peLLeHNN NHXEHEPHbIX 3adad N oyHOAMEHTarnbHbIX NPobrnemM BHYTPEHHEro CTPOEHWS
3emnu.

Ynpyrue BonHbl B 6e3rpaHnyHON cpeae: obLime NoHATUS; ynpyrne moaynu; cpepmnyeckne BOIHbI;
npuHumnel ®epma, MNonreHca, PpeHens.

PacnpocTpaHeHune ynpyrnx BorH B He abCOmnTHO ynpyrnx cpeaax.

OnemeHTbl TeopMM YNpPYyrocTu: UCXOAHbIE YPaBHEHUS; Ha4YarbHbIE U KpaeBble YCOBUS; MPUMEPbI
peLleHns BONTHOBOIO ypaBHEHUS.

OpHopoaHble NNOCKMe BOMHbLI B M3OTPOMNHON Ge3rpaHnYHoON cpeae.

3aKoHbl OTpaXXeHWs1 U NPENoOMIIEHNS.

MepepacnpeneneHne aHeprmm CENCMUYECKNX BOSH B MPOLIECCE OTPaKEHUSA 1 NPENOMITEHNS.

. [onoBHbIE BOMHBI.

TecTt Ne 2.
CKopocTu pacnpocTpaHeHust ynpyrmx BOMH B FOPHbIX MOpoAax.
BrivsiHne Ha cKOpoCTb NIMTOMNOMMK; B3aMMOCBS3b CKOPOCTU U MAOTHOCTU; BANAHME MOPUCTOCTU U MO-
poBoro cnonaa; BnNusHUe rmybuHbl 3aneraHus, AaeneHus, Bo3pacTta 1 TemnepaTtypbl roOpHbIX Mo-
poa.
BrivsiHne ocobbix ycrnoBui 3aneraHns ropHbIX Nopog.
Mopenu cpeq. CerncMmmnyeckne rpaHuLbl.
MHTerparnbHble XxapakTepuCcTUKM CENCMUYECKUX cpes.
Mons BpemeH, rogorpadbl.
PelueHre ypaBHeHWs MOns BpEMEH U pacyeT CeMCMUYECKMX fnyden n rogorpados.
[ByxcnonHas mogenb cpenbl. BbiBog, ypaBHEHMI NPSIMOA M MOHOTUNHON OAHOKPATHON OTPaXKEHHOW
BOJTH.
"ogorpadbl KpaTHbIX OTPaXKeHHbIX BOMH. BbiBoabl ypaBHeHMst rogorpad)oB 06MEHHbIX OTPaXXeHHbIX
BOIMH 1 andparnpoBaHHON BOJTHbI.
"ogorpadbl ronoBHbIX BOMH. B3anmooTHoweHns rogorpadoB NpsaMbIX, OTPKEHHbLIX N FOMOBHbIX
BOJTH.
"oporpadbl 0QHOKPaTHO-OTPaXKEHHbIX BOSIH B rOPU30OHTanNbHO-CIIOMCTON cpeae.
"ogorpadbbl ronoBHbIX BOSIH B MHOTOCIIONHON Cpefe.
TecT Ne 3.
BepTukanbHo-rpagmMeHTHble cpeabl. YpaBHEHUS NyYel 1 Nons BpEMEH.
YpaBHeHune rogorpada pedparmpoBaHHo BOMHbI B 06LLEM BUAE.
YpaBHeHue rogorpada pedparnpoBaHHOM BOMHbI AN IMHENHOrO 3aKOHa BO3pacTaHUsA CKOPOCTUM C
rnyouHom 1 ana gpyrnx 3aBUCMMOCTEN CKOPOCTU OT rMyOuHbI.
Moporpadbl pedparnpoBaHHbIX BOMH B ABYMEPHO-HEOOHOPOAHbIX cpeax.
"ogorpadbl OTpaXeHHbIX U NPENIOMITEHHbIX BOSTH MPU HarMuYMm CEMCMUYECKUX rPaHunL, B rpagueHT-
HOM MONyNpPOCTPaHCTBE.
Noes metoga OI'T. BeiBog ypasHeHus rogorpada O T ogHOKpaTHO OTPaXeHHOW BOSTHbI.
MonoxeHne B paspese obLuen rmyoBuHHOM TOYKMN.
KnHemarunyeckune nonpasku.
Mopgorpadpel OI'T B CNOXHO MOCTPOEHHbIX cpepax. [opgorpadbl OI'T MHOrOKpaTHO OTPaKEHHbIX
BOJTH.
"oporpadhbl gudparmpoBaHHbIX BONH Ha cercmorpammax Ol T. YpasHeHue rogorpadpa OIT1 ronoe-
HOW BOJTHbI.
Tect Ne 4.
MeToabl 1 mogudunkaumm cencMmopasBeakn; Krnaccudukaumsa MeToh0B.
MeTogbl, UCNomnb3yoLme OTPaXKeHHble U NPenoMIieHHbIe BOSHbI.
MeTogabl, CNonb3yloLme NpoxoasLLne BOSHbI.
BepTukanbHoe cencmuyeckoe npocunuposaHme. Mogudukaumm BCIT1.
Cuctembl Habntogenun BCI1. MeTtoabl nacCMBHOM CENCMOpPa3BeOKN.
NcTouHmkm ynpyrmx BonH. OcobeHHOCTM MCNONb30BaHNS B3PbIBHbIX MCTOMHUKOB.
HeB3pbiBHbIE MMMNYIbCHbIE Y BUOPALMOHHBLIE NCTOYHUKN.
OcobeHHOCTM cencmopasBenkn nNpu Ncnonb3oBaHnn BMOpaTopos.
Cenicmunyeckme NCTOYHUKN Npu paboTax B akBaToOpUSIX.

. Cencmmnyeckmne NCTOYHMKM nonepeYyHblX BOJH.

Tect Ne 5.
CocTaB cericMmyeckoro kaHana. CencMonpmeMHUKN.
Cencmnyeckme ctaHuun. BenomorartenbHble TEXHUY ECKNe cpeacTaa.
MpyHUKUNBI LMPOBON MarHUTHOW 3anncu. KBaHTOBaHWE CUrHarnoB Mo BPEMEHU U amMnnuTyae.
bnok-cxema undpoBON CENCMMUYECKON CTaHLNMN.



CTpyKTypa 1 KOMNNeKTaunsa coBpeMEHHbIX MHOroKaHanbHbIX CENCMUYECKMX CTaHLINNA.
OObwwan xapakTepucTuka cMctem HabnigeHnNn.
Tunbl cnctem HabnogeHnin. OCHOBbI METOOUKKN M TexHonornn pabot metogom Ol T.
MpodrnbHbIE CUCTEMBI HABMOAEHWUA.
[MpocTpaHCTBEHHbIE CUCTEMBI HAbMOAEHNIA.
0. PerynspHble 1 He perynsipHble cMcteMbl HabnogeHun.
TecT Ne 6.
Cericmunyeckme obpabaTbiBatoLme LEHTPbI.
3agaum npenBapuTenbHoOn o6paboTkn maTtepuarnos.
Mpadhbl 06paboTku. MNpoueaypbl pegakumnm cCemncMmMYecKomn 3anmcu.
OcHoBHble npouenypbl CTaHaapTHOro rpacga obpaboTkn: COPTUPOBKA CEMCMUYECKMX Tpace; pery-
NMPOBKa amMnnTyA; BpEMEHHas U NPOCTPaHCTBEHHO-BpeMEHHasa (punbTpauuu.
OcHoeHble npoueaypbl cTaHgapTHoro rpacga obpaboTku: aHanm3 CKOPOCTEN; pacyeT, BBOA U KOp-
PEeKLMA KNHEMaTUYECKMX U CTaTUYECKMX NOMPaBOK; CYMMUPOBAHNE, MUrpaLius.
Tect Ne 7.
AHanM3a KMHemMaTn4ecknx N AUHaAMUYECKUX XapakTePUCTUK CEMCMUYECKNX 3anmncen.
Paspesbl MrHOBEHHbIX aMNuUTyAd, 4YacToT U (as.
"eonornyeckasa MHTepnpeTaumsa aHomarbHbIX 3ekToB.
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OnuvcaHune TexHorornm nposeaeHus

OueHka 3HaHWA, YMEHUIN N HaBbIKOB, XapakTepusytollas atanbl hOpMMPOBaHUS KOMMETEHLUUA B
paMKax U3y4YeHus AMCUUNINHBI OCYLLECTBMASIETCA B XOA4E TEKyLLen U NPOMEXYTOYHOW aTTecTauun.

Tekylwan atTrectaumsi NpoOBOANTCA B COOTBETCTBUM C [NonoxXeHnem O TekyLen atTectaumm obyda-
OLLMXCA MO NporpaMMam BbicLLero obpasoBaHms BOpOHEXCKOro rocygapCTBEHHOrO yHMBepcuTeTa. Te-
Kyliasa atTectaums npoBogutcs B oopme(ax): BbiNofiHeEHNe nabopaTopHbix paboT; TecTupoBaHus. Kpu-
TepPUM OLLEHMBAHUA NPUBEOEHbI HUXKE.

TpeboBaHWs K BbINOMHEHUIO 3aaHWI (MK LWKanbl U KPUTEPUU OLLEHBaHWS)

KOHTpOnbHO-M3MepuTenbHble Matepuarnsl TEKyLLLENn aTTecTauun BKNOYalT B ceba TeopeTnyeckne
BOMPOCHI, NO3BONAIOLLME OLEHUTb YPOBEHb MOMYyYEHHbIX 3HaHUA U/uUnu npakTuyeckoe(ne) 3agaHue(s),
nossonsoulee(ne) oueHUTb cTeneHb CHOPMUPOBAHHOCTU YMEHUA U(UNKN) HaBbIKOB, U(MNK) ONbIT Aes-
TenbHOCTW B 0ONacTn cericMmopasBeiku.

Mpu oueHnBaHUN NCNOMb3YIOTCH Ka4eCTBEHHbIE LKarbl OLeHOK. KpuTepun oueHnBaHusa npusee-
Hbl HIDKE.

20.2. NMpomexyTo4yHaa aTrecTauums

lMpomexyToyHaa aTTecTaums No AUCUMMNIIMHE OCYLLECTBMSETCS C MOMOLbIO Cregylowmx oue-

HOYHbIX CPEeaCTB:
lNMepeyeHb BONPOCOB K 3a4€Ty:

BeeneHue B npegmer.

OpHopoaHble NockMe BOMHbI B M30TPOMHON 6e3rpaHn4HOn cpeae.

[iByxcnonHasi mogenb cpefbl. BblBO4 ypaBHEHUN NPSIMOMA U MOHOTUMHOW OOHOKPAaTHOW OTpa-
€HHOW BOIHbI.
OTanbl pa3BnTUa cercMopasBeiKu.
"ogorpadbl O4HOKPATHO-OTPaXKEHHbBIX BOMH B rOPU3OHTarbHO-cnoucTon cpege. ogorpadbl ro-
OBHbIX BOSIH B MHOIOCIIOMHOW cpege.
Cemncmmnyeckme NCTOMHUKN NONepeYHbIX BOSH.
3Ha4yeHne 1 porib CEMCMOMETPUM B HACTOsILLLEe BPEMS MPU MOUCKaX U pa3BenKu MOsie3HbIX UCKO-
naemMbliX, NPU peLeHNn MHXEHEPHbIX 3adad M dyHAaMeHTanbHbIX NpobnemM BHYTPEHHEro CTPOEHUs
3emnn.
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8. Mogenu cpeq. Cencmmnyeckme rpaHulbl.

9. Cencmmnyeckme NCTOYHUKN Npu paboTax B akBaToOpUSIX.

10. PacnpocTpaHeHne ynpyrmx BonH B He aBCOMTHO yNpyrnx cpegax.
11. OpaHopoaHble Nnockue BOMHbI B M30TPOMHON 6e3rpaHn4Hon cpeae.

12. [ByxcnonHasa mogenb cpedbl. BbiBog ypaBHEeHU NPSMOA M MOHOTUMHOW OO4HOKPAaTHOW oTpa-
YKEHHOW BOIHbI.

13. Ynpyrve BonHbl B 6e3rpaHnyHoOn cpeae: obLmne noHATUS; ynpyrme Mogynu; cepudeckme BOorHbl;
npuHumnel Pepma, lMNonreHca, PpeHens.

14. BnusaHue ocobbix ycnosuii 3aneraHns ropHbIX nopos.

15. Woesa metoga O T. BeiBog ypaBHeHus rogorpadpa O T ogHOKpaTHO OTPaXKEHHOW BOSHbI.

16. OneMeHTbl TeopUK YNPYrocTu: UCXOAHbIE YPaBHEHUS; HaYanbHbIE N KpaeBble YCNOBUS.



17. BepTukanbHo-rpagmMeHTHble cpebl. YpaBHEHUA nyden 1 nongd spemMeH. ogorpadbl audparupo-
BaHHbIX BOIH Ha cencmorpammax Ol T. YpasHeHue rogorpadpa Ol Tl ronoBHOM BOSHbI.

18. HeB3pbIBHbIE MMMYNbCHbIE N BUBPAUMOHHbIE UCTOYHUMKKM. OCOBEHHOCTM cerncMmopasBedku Mnpu
NCnonb3oBaHMN BUOPaTOPOB.

19. 3aKoHbI oTpakeHus u npenomnenus. lNepepacnpeaeneHme aHEPrMn CENCMMUYECKMX BOSTH B NPO-
Lecce OTPaKEHUSA U NPenoMIIeHus.

20. MeToabl n Mmogudukaumm cencmopasBeiku; knaccudpukaumna MeTogos.

21. McTouHmkm ynpyrmx BornH. OCoGEeHHOCTN NCNONb30BaHUSA B3PbIBHbIX MCTOYHMKOB.

22. ["onoBHble BOMHbI. [Togorpadbl ronoBHbIX BOMH. B3aumooTHoweHnsa rogorpadoB npsiMbIX, OTpa-
YKEHHbIX 1 FOMNOBHbIX BOSH.

23. CkopocTu pacnpocTpaHeHust YNpyrux BOfH B rOPHbIX Nopogax.

24. Cuctembl HabnogeHun BCI1. MeTtoabl nacCcMBHON CeENCMOpa3BeaKM.

25. BrnusiHMe Ha cKOpOCTb NIUTONOMK; B3aUMOCBSI3b CKOPOCTU M NNOTHOCTK; BIUSIHUE NOPUCTOCTM U NO-

poBoro dnovaa; BNusiHie rnybvHbl 3aneraHusi, AaBneHns, Bo3pacTa U Temneparypbl FOpHbIX NOpPOoL4,.

26. Moporpadbl pedparnpoBaHHbIX BOMH B ABYMEPHO-HEOOHOPOAHBIX cpefax.

27. BepTtukanbHoe cencmmyeckoe npocpunmposaHme. Mogudmkauumn BCIT.

28. MHTerpanbHble XxapakTepuCTUKU CENCMUYECKUX cpes.

29. Nogorpadpel OI'T B CNOXHO NOCTPOEHHbIX cpepax. Fogorpadbl O MHOrOKPaTHO OTPaXKEHHbIX
BOITH.

30. MeTogbl, ncnonbaytoLime NpoxogsLine BOsSHbI.

31. Monsa BpemeH, rogorpadbl. PelieHne ypaBHeHUS Momns BpEMEH U pacyeT CEMCMUYECKNX NTyden n
rogorpados.

32. MonoxeHne B paspese obLLen rnMyBUHHOM TOYKK.

33. MeTogbl, nCNonb3yoLwme OTPaKEHHbIE U NPENOMIIEHHbIE BOSHBbI.

34. 3aKkoHbl OTpaxeHus 1 npenomMnenus. MNepepacnpeaeneHme aHEPrnm CEMCMMUYECKNX BOSTH B MPO-
Lecce OTPaKEHUSA U NPenoMIIeHns.

35. "ogorpadbl KpaTHbIX OTPaXKEHHbIX BOSH. BbiBOAb! ypaBHeHNs1 rogorpadoB 0OMEHHbIX OTpaXeH-
HbIX BOMH U AndpparnpoBaHHOM BOSHbI.
36. KnuHemartunyeckue nonpasku.

37. OTanbl pa3BNTUsi CENCMOPa3BELKN.

38. YpaBHeHne rogorpada pedparnpoBaHHOM BOMHbI B obuiem Buae. YpaBHeHue rogorpada pe-
doparMpoBaHHOWN BOJHbI 451 JIMHEMHOrO 3aKoHa BO3pacTaHWsi CKOPOCTU € rnybuHon 1 ana apyrmx 3aBu-
CUMOCTEN CKOPOCTU OT rMyBuHbI.

39. Mopenu cpea. Cencmmnyeckune rpaHuLbl.

40. OTanbl pa3BUTUSA CENCMOpPa3BEAKM.

41. "oporpadbl OTPaKEHHbIX BOSH MPU HaNn4YMmM CENCMUYECKUX MPaHuL, B rPaaveHTHOM MNOryrnpoCcTpaH-
cTBe.

42. KuHemartunyeckue nonpasku.

43. CocTaB cericMu4eckoro kaHana. CencmonprueMHUKN.

44. padbl 06paboTku. [Npouenypbl peaakumm CEMCMUYECKON 3anmncu.

45. ['eonornyeckas nHTepnpeTauma aHoManbHbIX 3PdEKTOB.

46. Cencmunyeckune ctaHumu. BecnomoratenbHble TEXHUYECKue cpeacTsa.

47. PeryngapHble n He perynsipHble CMCTeMbl HabntogeHWI.

48. Paspesbl MTHOBEHHbIX aMNuUTyAd, 4acToT U ¢as.

49. TMpuHUMNbI ULMPOBOM MarHUTHOW 3anucu. KBaHTOBaHWE CUIHaNoB MO BPEMEHU 1 aMnnuTyae.

50. lNpocTpaHCTBEHHbIE CUCTEMBI HADMOOEHUNA.

51. AHanua KMHeMaTU4eCcKnx N AUHaAMUYECKNX XapakTepUCTUK CEMCMUYECKNX 3anncen.

52. bnok-cxema LUndpoBON CENCMUYECKON CTaHLIUN.

53. ObLian xapakTepnctuka cuctem HabnogeHun.

54. OcHOBHble npoLeaypbl CTaHaapTHOro rpadya o6paboTKn: aHann3 CKOpPOCTEN.

55. CTpyKTypa 1 KOMNSeKTaunsa coBpeMEHHbIX MHOMOKaHanbHbIX CEMCMUYECKMX CTaHLUUN.

56. 3agaun npegBapuTenbHon 06paboTkn maTepumanos.

57. OcHoBHble npoueaypbl CTaHaapTHOro rpadga obpaboTku: BBOA U KOPPEKLUA KNHEMaTUYECKMX U CTa-
TUYECKNX MOMNPaBOK.

58. Tunbl cuctem HabnogeHnn. OCHOBbI METOAUKM U TexHororm pabot metogom Ol T.

59. OcHoBHble npoLeaypbl CTaH4apTHOro rpadga 06paboTkun: CymMMUpOBaHNE N MUrpaLms.

60. Cencmmueckme obpabarbiBatoLlme LEHTPSI.

61. MNpodurnbHbIE CUCTEMBLI HABMOAEHWIA.

62. OcHOBHble npoLueaypbl CTaH4apTHOro rpada 0b6paboTkn: COPTUPOBKA CEMCMUYECKIMX Tpacc.

63. brnok-cxema UMdpoBON CENCMNYECKON CTaHLUN.

64. PerynsipHble 1 He perynspHble CMCTeMbl HabnoaeHWI.



65. OcHOBHble npoLeaypbl CTaHaapTHOro rpada obpaboTku: perynmpoBka aMnnuTya.

66. bnok-cxema LUdPOBON CENCMNYECKON CTaHLIUN.

67. Obwasa xapakTepuctmka cuctem HabngeHui.

68. OcHoBHble Npoueaypbl CTaHaapTHOro rpada 06paboTku: BpeMeHHas unbTpaums.

69. bnok-cxema LUnMdPOBON CENCMNYECKON CTaHLIUN.

70. PerynsipHble 1 He perynspHble cMcTeMbl HabnogeHun.

71. 3apayn npegBapuTenbHoON 06paboTkn MaTepnanos.

72. OcHoBHble npoLeaypbl cTaHaapTHoro rpada obpaboTkn: NpOCTPaHCTBEHHO-BPEMEHHast bunbTpa-
ums.

OnucaHune TexHonormm npoeseaeHnst

OueHka 3HaHWA, YMEHUIN N HaBbLIKOB, XapakTepuaytoLlasl aTanbl POpMMPOBaHMUS KOMMETEHLNA B
paMKax U3y4deHus AMCUUNINHBI OCYLLECTBASIETCSA B Xo4e TeKyLLen 1 MPOMEXYTOYHOM aTTecTauunn.

lMpomexyTodHan aTtTecTtaumsi NPOBOAUTCS B COOTBETCTBMM C [1ONOXEHNEM O NMPOMEXYTOYHON aT-
TecTauumn oby4varoLmxcs nNo nporpaMmmam BbiCcLLEro obpasoBaHus.

TpeboBaHuWs K BbINOMHEHWIO 3aaHWUI, LWKanbl U KPUTEPUM OLLEHMBAHWS

KoHTpOnbHO-n3MepuTenbHble Matepuansl NPOMEXYTOYHOM aTTecTauun BKYalT B cebsa Teope-
TUYEeCKNe BOMNPOCHI, NO3BOMSAOLLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUIA U/MNK NpakTudeckoe(mne) 3a-
AaHune(s), nossonstoLiee(ne) oueHUTb cTerneHb ChoOPMUPOBAHHOCTU YMEHUI U(MNKN) HaBbLIKOB, U(MNK)
ONbIT AEATENbHOCTM B 06N1acTN NPUKNagHom reounsmku.

Mpun oueHMBaHMM NCNONb3YHTCS KAYeCTBEHHbIE LUKarbl OLEHOK.

Kputepum oueHMBaHuA pe3ynbTaTtoB OOy4YeHUs NpU TEKyLLEen U NPOMEXYTOYHOMN aTTecTauum

YpoBeHb Wkana
Kputepumn oueHMBaHUA KOMNETEHLUMN cchopMUpoBaHHOCTHN OLIEHOK
KOMMNEeTeHLUUn

OOGyyarowwmiicsa B MONHOM Mepe BriageeT NOHATUAHLIM annapaTtom U MoBbILWEeHHbIN OTtnn4yHo
TeopeTMYEeCKMMIN OCHOBaMM AUCLIMNIINHBI, CNOCOGEH MNMKCTPUPO- YpPOBEHb
BaTb OTBET NpUmMepamu 1 cakTamu, cnocobeH NPMMEHATb TEOPET - (3auTeHo)
Yyeckune 3HaHWA Onst peLleHns NpakTuYeckmx 3agad B obnactu npu-
KnagHowm reomsmnku
OObyyatowmiica Bnageet MOHATUWHBIM annapaTtoMm U TEOPETUYECKU- ba3zoBbI XopoLlo
MW OCHOBaMu AMCLMMNIMHBI, CNOCOBEH MnnioCTpMpoBaTb OTBET Npu- YpOBEHb
Mepamu 1 daktamu, CrocobeH NPUMEHSITb TeOPETUYECKNE 3HAHMUS (BauTeHo)
ONs pelleHns npakTuyeckux 3agad B obnactu npuknagHon reogu-
3MKM, HO MpW 3TOM JonyckaeT oTAerbHble OWwmnbKkn Npu oTBeTax Ha
BOMPOCHI.
Obyyatowmiica BnageeT, YaCTUYHO, MOHATUNHBIM annapaTom U Teo- Moporosbin YpoeneTtsopu-
peTuyeckMMM OCHOBaMV AUCUUMAWHBI, parMeHTapHo crnocobeH YPOBEHb TenbHO
UNNIOCTPUPOBaTL OTBET npumepamn u dakramu, dparmMeHTapHo
cnocobeH NpUMEHATbL TEOPETUYECKME 3HaHWA ONSA PELUeHNs NpaKTu- (BauTeHo)
Yeckunx 3agad B 0bnacTv npuKnagHon reodmsnku.
Ob6yvaromics AeMOHCTPUPYET OTPbIBOYHbIE, ddparMeHTapHble 3Ha- - HeynoeneTBopu-
HUA B 6a30BbIX MOMOXEHUAX U TEOPETUYECKMX OCHOBaX AUCLMNAN- TenbHO
Hbl, AOMNyCKaeT rpydble OWMOKN B UMMIOCTPUPOBaHUM pe3yrnbTaToB U
NPUMEHEHNN M3YYEHHbIX METOAOB MPY pPeLleHnn 3agay NpuKiagHom (He 3auTteHo)
reopumamku.

®doHA OLEeHOYHBLIX CpeacTB C(POPMUMPOBAHHOCTU KOMMETEeHLUN

MK-4 BnageeT reohmaMyecKMMN MeToAaMM U MeTOAMKAMMW U3YYeHUs! FeorlIorM4eckoro CTPoeHus TeppuTo-
pui, MogenupyeT reosiormyeckne XxapakrepucTMKM 06beKTOB reoriormyeckon CbeMKNU U NOUCKOB C UC-
Nonb3oBaHMEM COBPEMEHHbIX CPeACcTB 06paboTKM M MHTepnpeTauumu reopmusanyeckon nHdopmaumm

1) 3akpbITbie 3agaHns (TECTOBbIE, CPEAHWUIN YPOBEHb CITOXKHOCTW):
3AOAHUE 1. Kakue napameTpbl cBA3bIBaeT 3akoH CHennuyca?

1. Yron nageHus, yron oTpaxeHUs1 U CKOPOCTU HaA U NoA rpaHuLen.

2. Yron oTpaxeHusl N aKkyCTUYECKYH XKECTKOCTb rpaHuLbl.

3. CkopoCTb NPOAONbHBIX U MOMEPEYHBIX BOIH M NMOTHOCTb.

4. Yron NnpenoMneHust n Bpemsi permcTpaumnm rorioBHON BOSHbI.




3AOAHWE 2. Kakon npyvHUMN onpeaensieT TPaeKTopuio siydya Ha OCHOBeE MUHMMaribHOCTU BpeMeHU npobera
no 3Tomy nyuy?
1. NMpuHuun ®epma.
2. MpuHumn MNonrexca.
3. MpuHuunn dpeHens.
4. MpnHuun Penes.
3AOAHUE 3. Kakue aBa napameTpa cpeabl cBA3biBaeT ckopoctb OIT?
1. CKOpOCTb M Yrosn HaKnoHa rpaHuLbl.
2. CKopoCTb 1 yron nageHus fyya Ha rpaHuuy.
3. CKOpOCTb U NNOTHOCTb.
4. CKOpOCTb U KOIPPULNEHT OTPaKEHUS.

2) OTKpbITble 3aaHUA (TECTOBbIE, MOBbILLIEHHBIN YPOBEHb CAOXHOCTU, KOPOTKMIA oTBeT: [a/HeT)
3ALAHUE 1. flBnsieTca nu acpchekTMBHAA CKOPOCTb MHTErpanbHOM XapakTe pUcTUKON cpeabl?
OTeeT: Oa
3AOAHVE 2. B meTtoge OI'T ncnonb3yroTCA rofIoBHbIEe BONHbI?
OtBeT: Het

3) OTKpbITbIE 3a4aHUA (CUTYyaUMOHHbIE 3a4a4u, CPEOHN YPOBEHb CIOXHOCTN):
3AOAHVE 1. MpuHUMNuanbHoe oTnuymne pe3ynbTaTUBHbIX MaTepuanoB ceicmopasBeaku MOB ot pe3ynb-
TaToB ApPYrux reopusnyecknx MeToaoB.

OtBert (5 6annoB): Pe3ynbTaTom ceicmopa3Beaku, KOTopasi UICMOMb3yeT OTPaXKEHHbIE BONHbI, ABNSA-
eTcs 2-x unm 3-x mepHoe nsobpaxeHne oco6eHHOCTeN CTPYKTYPHOro CTPOoeHNs U h1M3nyecknux napameTpoB
reonorn4yeckom cpegbl. pyrumm reopamyeckumm meTogamMmm, KOTopblie Npyu cBoen peanmsauvm UCNOMb-
3yl0T B OCHOBHOM NMOTeHUuanbHble Nons, Hefb3s NOy4YnuTb NoAo6HOe 306paxeHue.

OtBeT (2 6anna): Pe3ynbTaThl ceicMOpa3Begku Masno Yem OTNMYaTCs OT pe3ynbTaToB ApYrMx reocpusnye-
CKMUX MEeTOA0B.

MK-5.1 BbinonHseT akcnepuMeHTanbHble Ha6naeHUA reomnsnyecknx nonen u nabopartopHblie neTtpodu-
3nyecKue uccriefoBaHNUA NOpoa U pyA, MCNOMb3ysA COBpeMeHHble reodmusnyeckune npnbopbl, yCTaHOBKU U
MHoe obopyagoBaHue

1) 3akpbITble 3a4aHns (TeCToBble, CPEAHNIA YPOBEHb CITOXHOCTU):
3AOAHNE 1. CBOMCTBO rOpHOM NOpOoAbI CONPOTUBNATLCA U3MEHEHUSIM pa3MepoB U (nnu) bopmMbl U BO3-
BpawaTbcs B UCXxoaHoe HeaecopMUpoBaHHOE COCTOSIHME NMPUHATO Ha3blBaTb

1. ynpyrocTtbio

2. MNPOYHOCTbLIO

3. CKOpOCTbIO

4. nNOTHOCTbLIO
3AOAHWVE 2. Kakow 3akoH ycTaHaBNMBAaeT CBA3b MeXAy BeJIMYUMHOW NMPUIOXKEeHHOro HanpshkeHUst U Benu-
YMHaMM BbI3BaHHbIX UM aedopmaumn?

1. 3akoH lNyka

2. 3akoH CHennuyca

3. 3akoH Oma

4. 3akoH Panes-[OxunHca
3A0AHUE 3. Kak meHsieTcsa chopma rogorpada KpaTHO OTpaXXeHHOM BOJSIHbI C YBeNIMYEHMEeM KPaTHOCTU AnA
OQHOM M TOW Xe oTpaxkarowemn rpaHnLbI?

1. C YBenuueHue KpaTHOCTU NOJIOKEHNe MMHUMYMa roforpacda cmellaeTcs B CTOPOHY BOCCTaHUSA

rpaHuLbl

2. C YBenu4yeHue kpaTHOCTU MNOOXEHUe MUHUMYMa rogorpacda cmeLLaeTcsa B CTOPOHY NafeHus rpaHuubl

3. C YBenu4yeHue kpaTHOCTW MNOOXEHUe MUHUMYMa rogorpada He cMeLLaeTcs

4. W3ameHeHne dopMbl rogorpada He nponcxoamT

2) OTKpbITblE 3afaHus (TeCTOBbIE, NOBbLIWEHHbLIN YPOBEHb CNOXHOCTH, KOPOTKUI oTeeT: Oa/HeT)
3AOAHWE 1. MoryT nu perucTpupoBaTbCs B NEePBbIX BCTYMNEHUsIX Ha cemcmorpammax OlNB ynpyrue kone-
6aHusA (NPAMbIX M roNIOBHbIX NPENOMIEeHHbIX BOMH)?

OTBeT: da
3AOAHUE 1. dneKkTpuyecknit curHan ¢ BbIXoa4oB CeMCMOMNPUEMHUKOB NepeaaeTcsi Ha PerucTpupyoLlyro
annapartypy no cneumanbHbIM NPOBOAAM, KOTOpPbIe Ha3bIBalOTCA Kabenb?

OtBeT: Het



3AOAHVE 1. Ansa ogHOBpeMeHHOro Ha4yana 3anmcu Ha CeMCMMU4YecKon CTaHLMM U MOMEHTa BO30OyxaeHuns
CencCMNYeCKUX BOSTH UCMONb3YHT?

Oteet (5 6annos): Mony4yeHne nsobpaxxeHUA reosylorMyeckon cpeabl cenCcCMUYeCKUMMU MeTogamMmm 3a-
KNnroYyaeTcs B BO30yXAeHMU CeiCMUYeCKUX BONH M UX Nocriegylowen permctpaumm ¢ NoMoLybio cneuunanb-
HbIX UCTOYHUKOB U NPUEMHUKOB.

OtBeT (2 6anna): NonyyeHne n3obpakeHWsi recrIorM4eckon cpeabl



