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JIMCT perucTpauuu M3MeHeHU U 10N0JTHEeHU I

Jara.

No Paznen Kpatkoe coaepxanue Ne mpoTokona HO;?BHCB
/Tl | IPOrPaMMBI M3MEHEHHUS/ JOIOIHEHNS 3aceaHus T
kadempoit
Kadeapsl
1 Ne 8 Axrtyanusanus yueOHo- [Tpotokon Nel
METOANYECKOTr0 U HH(POPMAIIHOHHO-
T0 00ecTieueH s TUCITUTLUTHHBI or 31.08.17
2 Ne 8 Axrtyanusanus yuebHo- [Tporokom Ne3
METOANYECKOTr0 U HH(POPMAIIHOHHO-
ro obecrieyeHu JUCIIUILTIHBI or 23.10.18
3 Ne 8 AkTyanuzanus yaeoHo- [TpoToxom Ne3 -
METOANYECKOTr0 U HH(POPMAIIHOHHO-
ro obecIieue s JUCIUILINHDI or 11.10.19




1 eab ocBoeHMsI TUCHUTJIMHBI

Lenp muctmmianHbl «MeTObl U CPEACTBA U3YYEHHUS! OBICTPONPOTEKAIOUINX IMPOLEC-
COB»: SIBJISIETCSI Pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX KayecTB U (HOpMHUpOBaHHE OOLIEKYIIb-
TYPHBIX U IPO(PECCHOHATBHBIX KOMIIETEHINI B COOTBeTCTBUH ¢ TpeboBanusimu @I'OC BO no
crienanbHocTH 21.05.04 T'opHOE A€o B 00acTH M3YYEHHUSI BOIPOCOB TEOPHUHM U MPAKTHKH
CYLIECTBYIOIIUX METOJOB M CPEICTB M3YYEHHS JI€TOHALMOHHBIX IPOLIECCOB, NAapaMeTPOB
yIapHBIX BO3IYLIHBIX, THUIPOYIAPHBIX, CEICMOB3PBIBHBIX M B3PBIBHBIX BOJH HANpSKEHUH B
MaccHBe

3aauy JUCLUIUIMHBI - YCBOGHUE CTYACHTAMU:

- OCHOBHBIX Hay4YHO-TEXHUYECKUX MPOOJIEM B3PHIBHBIX Pa0dOT B pa3iMyHBIX OOJIACTIX
UX IPUMECHECHUS;

- 3aKOHOMEPHOCTEH OBICTPONPOTEKAOUINX (U3NUYECKUX MPOLECCOB NPU Pa3pyLICHUU
TOPHBIX IIOPOJT B3PBIBOM;

- METOJI0B KOHTPOJIS OBICTPONPOTEKAIOLINX MPOLIECCOB, MPOUCXOISIIUX TP IPOU3BO/I-
CTBE MaCCOBBIX B3pPBIBOB;

- BO3JICHCTBUS HEraTUBHBIX 3(P(PEKTOB B3PBIBHBIX padOT (pa3jieT OCKOJIKOB, yIapHO-
BO3/IyIIHBIE BOJIHBI, CEHCMUYECKOE BO3JICHCTBUE);

- KOHTPOJIbHO-U3MEPUTEIbHON TEXHMKHM W amnaparypbl IpU H3y4eHUU ObICTPOIpOTE-
KaOIIUX IPOLIECCOB;

- COBPEMEHHBIX METOJOB HAyYHbIX MCCIEJOBAHUN OBICTPONPOTEKAIOUINX IMPOLIECCOB
TOPHOTI'O ITPOU3BOCTBA;

- METPOJIOTHUECKOH 00pabOTKOM pe3yIbTaTOB ChbeMKU;

- HAYYHOW ¥ TOPHOM TEPMHUHOJIOTHH.

2 MecTo QMCHMILIMHBI B CTPYKType 00pa30oBaTe/IbHOIl NMPOrpaMMbl IMOATrOTOBKHU
CIennaancTa

Juctunimza «MeToJibl U CpeicTBa M3YUEHHs ObICTPONPOTEKAIOIINX MPOIIECCOBY BXO-
JIUT B BapUaTUBHYIO 4acTh 0j0ka 1 00pa3oBaTebHON MPOrpaMMBl.

Jlis n3ydeHus: TMCHUIUIMHBI He0OXO0 UMbl 3HaHUs (YMEHUs, BIaJeHus ), cpopMupoBaH-
HblE B pe3yjbTaTe M3y4€HHUS TAaKUX JUCIMIUIMH Kak «®Pusuka», «Maremaruka», «Pusnka
pa3pylLIeHHUs TOPHBIX MOPOJ IPH OypeHUU U B3pbIBaHUN», « T€XHOJIOTHS B3PbIBHBIX PabOT».

3HaHus (yMEHUs, BIAJIEHUS), TIOJTy4YEeHHbIE TIPU U3YYEHUU JAHHON JUCHMILIMHBI OyIyT
HEOOXOIUMBI MPU OCBOECHME TUCHUIUIMH: «TexHosorus B3peIBHbIX pabotr npu OI'P», «Tex-
HOJIOTHSI B3PBIBHBIX Pa0OT MpH MOA3EMHOM pa3paboTKe».

3 Komnerenuun o0y4aromerocsi, popmMupyemMbie B pe3yJbTaTe OCBOCHHS AUCIH-
IUIMHBI M ILUIAHUPYEMbIe Pe3yJbTaThl 00yUYeHUs!

B pesynbprare ocBoeHuUs TUCHUIUIMHBI «MeToAbl U CPEACTBAa U3Y4YEHUs! OBICTPONpPOTE-
KaIOILIMX MPOLECCOB» 00YyYaOLMiics JOIKEH 00J1a1aTh CISAYIOINUMI KOMIETEHIIUAMU:

CTpyKTypHBIN JIEMEHT

[Inanupyemble pe3yabTaThl O0yUEHHs
KOMITCTCHIIHH py' pesy. ya

MCK-7-2

BJIaJICHUEM COBPEMEHHBIM aCCOPTUMEHTOM, COCTaBa, CBOMCTB M 00JacTH MPUMEHEHHs Mpo-
MBIIUIEHHBIX B3pBIBYATBIX MAaTE€pPHAJIOB, 000PYIOBaHUS U MPUOOPOB B3PBHIBHOTO J€Na, JI0My-
IIEHHBIX K NMpUMeHeHuto B Poccuiickoii denepaiiui, OCHOBHBIMH (PM3UKO-TEXHUYECKUMU U
TEXHOJIOTMYECKUMHU CBOWCTBAMM MHUHEPAIBHOIO ChIpbS M BMELIAIOIIUX MOPOJ, XapaKTepH-
CTHK COCTOSIHHSI TOPOJTHBIX MAaCCHBOB, 00bEKTOB CTPOUTEIHCTBA U PEKOHCTPYKLIUU

3HaThb - OCHOBHBIE ONpE/EICHUs U MOHATUSA B 00JACTU MPUMEHEHHs Mpo-
MBIIUICHHBIX B3PBIBUATHIX MaT€pPHaJIOB, 000PYAOBaHUS U PUOOPOB




CTpyKTYpHBIN PJIEMEHT
KOMIICTCHIINU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

B3pBIBHOIO Jieja, JOMYIIEHHBIX K mpuMeHeHuto B Poccuiickoit ®e-
Jepanun (PU3NKO-TEXHUYECKHE U TEXHOJIOTMYECKHE CBOMCTB,

- 000pyaoBaHUs U MPUOOPHI B3PHIBHOTO J€Na, JOMYIIEHHBIX K MpHU-
MeHeHHI0 B Pocculickont @enepanny;

- OCHOBHBIE METOJbl KOHTPOJIA OBICTPOIMPOTEKAIOIIUX IPOLIECCOB,
IIPOUCXOSIINX IPU IPOU3BOJCTBE MACCOBBIX B3PBIBOB;

- OCHOBHBIE METOJIbl MCCIIEJOBAHUMN, HCIIONb3yEMbIX B OBICTPOIPO-
TEKAIOMIMX (PU3UUECKUX MPOIIECCOB MPHU Pa3pYIICHUU TOPHBIX TOPOJT
B3PBIBOM.

VYmMmern

- BBIICIISATh U OLIGHUBATh OCHOBHBIC (DH3UKO-TEXHUYECKHE U TEXHO-
JIOTUYECKHE CBOMCTBA FOPHBIX MOPO/JI, BIUAIOIINE HA pacIpoCcTpaHe-
HUM YIIPYTHX B3PBIBHBIX BOJIH B MACCHUBE;

- OOBSCHATH M OIICHUBATh CTENEHb BO3JEHCTBUS HEraTUBHBIX 3(-
(eKTOB B3PBIBHBIX pabOT (pas3lieT OCKOJKOB, yIapHO-BO3IYIIHBIC
BOJIHBI, CEHCMUYECKOE BO3/ICHCTBUE);

- NPUMEHATh KOHTPOJIbHO-U3MEPHUTENBHYI0 TEXHUKY WU amnmnaparypy
[IPYU U3YYCHUH OBICTPOIIPOTEKAIOIINX MPOIIECCOB,;

- mpuoOpeTaTh 3HAHUS B OOJACTH MPUMEHEHUS MPOMBIIIICHHBIX
B3pPBIBYATHIX MaTepUaAOB, 00OpPYyIOBaHUS U MPUOOPOB B3PHIBHOTO
Jiena, JONYIIEHHBIX K TpuMeHeHuto B Poccuiickon denepauny;

- KOPPEKTHO BBIpaKaThb U apryMEHTHPOBAaHHO OOOCHOBBIBATH MOJIO-
JKEHUS TIPEIMETHON 00J1aCTH 3HAHUS

Bnanern:

- OCHOBHBIMH METOJIaMHU PCIICHHS 3a/1a4 B 00JaCTH OBICTPOIPOTE-
Karmux HIpouecCoB IpU B3pLIBHOI>i MMOATOTOBKE MAaCCHBa T'OPHBIX
opoJ;

- METO/IaMH 00pabOTKU PE3yJbTaTOB CbEMKU M COCTABIIEHUS TEXHH-
4yecKkoil U paboueil TOKyMEeHTalluu MPHU MPOEKTUPOBAHUU B3PBIBHBIX
pabor;

- COBPEMEHHBIMH METOJaMH Hay4YHBIX HCCIEIOBaHUNH B 00IACTH
OBICTPOITPOTEKAIOIINX MPOIECCOB TOPHOTO MPOU3BOJICTBA

- Ipo(hecCHOHANIBHBIM SI3BIKOM MPEIMETHON 00IacTH 3HAHMUS;

- crmoco0amMu COBEPIIICHCTBOBAHUS MPO(PECCHOHAIBHBIX 3HAHWH H
YMEHHH IMyTeM HCIIOJNb30BAaHUSI BO3MOXHOCTEH HHGOPMAIMOHHON
Cpelibl IPU U3YUYEHUHU OBICTPONPOTEKAIOIINX MPOLIECCOB MPH B3PbIB-
HOM MOATOTOBKE MAacCHBa TOPHBIX MOPO/I.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI
OO01mas TpyA0eMKOCTh JUCIUIIINHBI COCTABIISAECT 2 3a4ETHBIC SAUHUIIBI /2 aKaJl. 4aca, B TOM YHCIIE!
— KOHTakTHas pabota — 43,5 akaj. 4acos:

— ayauTopHas — 42 akaj. 4acos;

— BHeayauTopHas — 1,5 akan. yacoB
— caMocTosTeIpHas padora — 28,5 akan. 4acos;
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1. BBesieHue B AMCHUIIIIMHY A
1.1. Ilenu v 3aga4¥ TUCIUILINHEL, A 2 2105 1Y 3 CamocTosTenbHOE U3yUEHUE TICK-7.2 - 38
CBSI3b CO CMEKHBIMHU JTUCITUTUTHHAMH. y4eOHOI 1 HAyYHO JTUTEPATyPHhI
I'maponuHamMuueckast TeOpHsl 1€TOHA- [ToaroToBka K MpakTUYECKOMY
. [Ipornecc pazButus (pacmpocTpa- 3aHSATHIO V O THEL OO
HEHMsI) TPEIIMH B yIpyromjiacTuye- (co 6ece1103afme)
CKMX IOpHBIX nopojax. opmupona-
HHE, PaCIPOCTPaHEHUE YIAapHBIX BO3-
JOYIIHBIX ¥ TUAPOYAAPHBIX BOJH. Pa3-
JeT KyCKOB MTOPOJIbl IPU B3PHIBE.
1.2. VI3y4yeHune pacpocTpaHeHust BOJTH| A 2 1/05u" 2 [TonroroBka K NpakTUYECKOMY [ICK-7.2 - 3yB
Hepa3pyIIAoX HanpshkeHuit. Me- 3aHSATHUIO U BHINIOJIHEHHUE MTPaK- V O THAL OO
TOJIbI U IPUOOPHI 1711 U3yUEHUS pac- Tuyeckoi padote Nel (co 6ece)103afme)
IPOCTPaHEHUs BOJIH HEPA3pyLIAOIIUX
HaInpsHDKEHUH B mopojie, 0ypoBOM HH-
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cTpyMeHrTe. PacnipocTpanenue ceii-
CMHMYECKHUX BOJIH B IIOPOJIE.
T
1.3 CkopocTHast ¥ BBICOKOCKOpOCTHas | A 3 10517 3 CamocTosTenbHOE U3ydeHUE [ICK-7.2 - 3yB
doropeructparus. MeToasl CKOPOCT- yueOHOI U Hay4YHO JIUTEepaTyphbl Veraiii ompoc
HOU (POTOPETUCTPAIIUH C HETIPEPHIB- [ToaroToBka K MpakKTUYECKOM
. (otop b Pep P y (cobecemoBanue)
HOU pa3BepTKON U MOKAAPOBOIl CheM- 3aHATUIO
KOU
1.4 TlpuHmIBL paboThI XKAYIHNX (Ho- A 3 1/05 1Y 2 [ToaroroBka K MpakKTUYECKOMY [ICK-7.2 - 3yB
TOpEerucTpaTopoB. [IpuHImm paboTel 3aHSTHIO M BHITIOJIHEHHUE MTPaK-
BBICOKOCKOPOCTHBIX KHHOKamep. CHH- THU4ecKoil pabote No2 YcrTHbIi onpoc
XpOHU3aIMs IpoLecca perucTpanuu u (cobecenoBanue)
B3pbIBa. MeTo1bl 00pabOTKU PE3yIlb-
TaTOB CHEMKH.
Hroro mo pasneny A | 10 527" | 10 | IToaroToBka kK CEMHHAPCKOMY CemuHapckoe 3aHsTHE
3aHSATHIO
2. VI3amepeHwust CKOPOCTH YaCTHI A I[ICK-7.2 - yB
B3pBIBYATHIX BEIIECTB
T
2.1. Ocummtorpaduyeckie METOIbI. A 2 20517 3 CamocTosTenbHOE U3ydeHUE I[ICK-7.2 - yB
3anoMuHaronme ocuuiiorpadsl, Ja- y4eOHOI U HAy4YHO JIUTepaTypbl
CTOTOMEPHI. THUIIBI TATUUKOB U UX Xa- [ToaroroBka Kk MpakKTUYECKOMY VYcrHbIi onpoc
PaKTEPUCTHUK I HENPEPHIBHOMN U 3aHSATHUIO (cobecenoBanmue)
JIMCKPETHON perucTpaun (KOHTaKT-
HbIE M PEOCTATHBIE).
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2.2 OO0paboTka pe3ynbTaTOB peru-| A 2 1/05 1| 2 | IMoaroroBka K MPaKTHIECKOMY I[ICK-7.2 - yB
cTpauuu. l3mepenue napameTpoB 3aHSATHUIO U BBINOJIHEHHUE ITPaK- YcrTHblit onpoc
YVAApHBIX BO3JYIIHBIX W TUAPOYAAP- ThYecKor padbore Ne3 (cobecenmoBanue)
HBIX BOJIH.
T
2.3 MeToapl u3MepeHHst TapaMeTPOB A 3 /051" 3 CamocTrosTenbHOE U3yUeHUE [ICK-7.2 - 3yB
yJApHBIX BO3AYIIHBIX U THAPOYAAp- yueOHOI U Hay4YHO JIUTEepaTyphbl YcTHblit onpoc
HBIX BOJIH, B3PBIBHBIX BOJIH HaIpsiKe- [ToaroToBka K MpakTUIECKOMY (cobecenoBanme)
HUI B MaccuBe. 3aHSATHUIO
T
2.4 TIpeoOpa3oBarenu KpemepHsbIe, A 3 1/0,5U1°| 2 | IloAroToBKa K MPaKTUIECKOMY [ICK-7.2 - 3yB
be303JIeKTpHUecKue. TeH30JaTuHKH. 3aHSATHUIO U BHIMIOJIHEHHUE MTPaK- VO THBL OO
YcunuTenu v coriliacyromme yeTpou- TUYecKor padbore Ned p
. (cobecenoBanue)
CTBa, KaTMOpOBKa npeoOpa3oBaTeneil.
O6paboTKa pe3yIbTaTOB PETUCTPAIUH.
Hroro mo pasneny A | 10 527" | 10 |IloaroToBKa K KOHTPONBHOI pa-
KonTtpoJuabsnas padora
oote
3. M3mepenue nmapaMeTpoB BOJIH A [ICK-7.2 - 3yB
HaIpPsKEHUN U CEHCMOB3PBIBHBIX
BOJTH
3.1 U3mepeHue napameTpoB BOJIH A 2 1/05 1" 2,5 CaMocTosTeNnbHOE U3yUEHUE IICK-7.2 - 3yB
HaInpsHKeHUH OypOBOM HHCTPYMEHTE. y4eOHOI 1 HAYYHO JTUTEPATyPHI V O THAL OO
MeToab! U3MepeHHst TapaMeTPOB BOJIH [ToaroToBka K MpakTUYECKOMY (co 6ece2103afme)
HaInpsHKEHUH B 00pasiie 1 MaccuBe 3aHSTHIO
TOPHBIX TOPOJI.
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3.2. OOpaboTka pe3ynbTaToB peru-| A 2 /0517 2 [ToaroToBKa K MPaKTUIECKOMY I[ICK-7.2 - 3yB
CTpauuu BOJH HampsbkeHuid. Onpeje- 3aHATHIO M BBITIOJIHEHUE MTPAK- YcrHbIi onpoc
JIEHUE NapaMeTpOB CEWCMOB3PBIBHBIX Tuyeckoil padote NeS5 (cobecenoBanme)
BOJIH.
= T
3.3 DHepreruyeckas OIleHKa celcMmu-| A 2 1/05U°| 2 CamocrosTenbHOE U3ydeHUE [ICK-7.2 - 3yB
yeckux KoneOanuid. Tenzomerpuue- y4eOHOU ¥ HAy4HO JINTEpaTyphl
ckag anmaparypa. CelcMOIaTYMKH. IToaroTroBka K NpakTUYECKOMY VYerHbII onpoc
Cornacyromue ycrpoicta. Bubpo- 3aHATHUIO (cobecenoBanue)
crernpl. KanmnbpoBka natumkoB. Ta-
pPHPOBOYHAS anmapaTypa.
3.4. lnelidoBble U AIEKTPOHHBIE OC-| A 2 1/05 1| 2 [TonroroBka K NpakTUYECKOMY [ICK-7.2 - 3yB
muniorpagsl. O6paboTka pe3ysIbTaToB 3aHSATHUIO U BHINOJHEHHUE MPaK- YcTHbIi onpoc
peructpal M OIpejAeseHue mapa- TH4eckoil padote Neb (cobecenoBanue)
METPOB CEIICMOB3PBIBHBIX BOJIH.
HToro no pazneny A 8 42 N* 8,9 |IloaroroBka K KOHTPOJILHOM pa-
KonTtposbnas paGora
6oTe
HToro no cemecTpy A | 28 14/6M" | 28,5 IToaroroBka K 3a4ery 3auer
HToro nmo nucuunjinHe A 28 14/6M* 28,5 3auer

1 °
— Bansmus np0600;1m0}z 6 UHMEPAKMUBHbIX ¢0pﬂ4ax (m.e. u3 14 vacos npakmu4yecKux 3aHiamuu 6 uaca npoeodﬂmm C UCNOJIb306AHUEM UH-

MepaKmuHuLX Memooos)
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5 Oopa3oBaresibHbIe U HH(POPMAIIHOHHBIE TEXHOJIOTHH

JUis peanuzanuu NpeayCMOTPEHHBIX BHUIOB ydueOHONH paboThl B KauecTBe oOpa3oBa-
TEJIHBIX TEXHOJIOTUH B MPEMOAABAHUU JUCHHUILIMHBI «MeToabl U CpeAcTBa U3ydeHHs OBICT-
POIIPOTEKAIOIIUX MTPOLECCOBY» UCMONb3YIOTCS TPAJAULIMOHHAS U MOJYJIbHO - KOMIETEHTHOCT-
Hasi TEXHOJIOTHH.

[Tepenaua HEOOXOIUMBIX TEOPETHUECKUX 3HAHUN M (OPMHUPOBAHHE OCHOBHBIX INPENO-
CTaBIeHUH 1O Kypcy «MeToabpl M CpeAcTBa M3Y4YEHHs OBICTPONPOTEKAIOIIUX MPOIECCOB)
IPOMCXOIUT C UCIOJIb30BAaHUEM MYJIbTUMEIUMHHOr0 000py10BaHNUS.

Jlekuu MPOXOIAT B TPAAULMOHHON (opme, B Gopme JeKIui-uHGopManus, JTeKIHii-
KOH(EpeHIIN, JTeKINHA-KOHCYIbTAIIMI U MPOOJIEMHBIX JICKI. TeopeTnueckuii Marepuai u3-
JIOKECHHBI M OOBSCHEHHBIM CTYAEHTaM Ha JEKIUAX-WH(POPMALUAX, MOUICKHUT CaAMOCTOS-
TEJIbHOMY OCMBICICHHIO M 3aloMUHAHUI0. COBOKYMHOCTb JIOKJIAJ0B IO IPEIBAPUTEIBHO
MOJTOTOBJICHHOW MPOOJIEMaTHKE CHETaHHBIX Ha JICKIHUA-KOH(QEpEeHIMH 00ecreunBaeT BCe-
CTOpPOHHEE OCBeIlleHHe MPOOIEeMbl 3a CYET JOIMOJIHEHHs] M YTOYHEHHUs IpernojaaBaresieM, a
TaKXKe MMO/IBEJICHEM UTOTOB B KOHIIE JIEKITUH C (POPMYyJTUPOBAaHHEM OCHOBHBIX BBIBOJIOB. Teo-
peTnyeckuil MaTepuai Ha MPOOJEMHBIX JEKIUAX SBIAETCS pe3yIbTaTOM YCBOEHMs IOJIyYEHHOM
MH(POPMALIUK MTOCPEACTBOM MOCTAHOBKH MPOOJIIEMHOTO BONPOCA W MOHMCKA IyTEH ero pereHus.
Ha nexuusix — KOHCYJIbTAIMAX W3JI0KEHNE HOBOTO MaTepHaia COMPOBOXKIAETCS MOCTAHOBKON
BOIIPOCOB U JUCKYCCHEN B IIOMCKaX OTBETOB HA 3TH BOIIPOCHI.

[lpu mpoBeneHNHM NPAKTUYECKUX 3aHIATUH HCIONIB3yeTcs paboTa B KOMaHJE, KOH-
TEKCTHOE 00ydeHue, oOyueHre Ha OCHOBE OIbITA, «MO3TOBOM IITYpM» U TPaJAULIMOHHBIN ce-
MUHap.

CamocrosTenbHas paboTa CTUMYJIMPYET CTYACHTOB B IIPOLIECCE NOArOTOBKU JOMAIIIHUX 3a-
JAHUW ¥ TOKJIAZOB JJISl IPAKTHYECKUX 3aHATHH, IPU TIOJrOTOBKE K UTOTOBOW aTTECTAIlN

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

HaumMeHoBaHUe MPAKTHYECKUX 3aHATHIA:

1. Metopl ¥ cpesicTBa ONpeAeNeHUs CKOPOCTEH pacpOCTPaHEHUs YIPYTUX BOJIH B
TOPHBIX TOPOJIaX.

2. IlpeoGpa3oBaTeny (JaTYMKK), UCTIONb3YEMbIE ISl U3MEPEHUS (PU3NYECKUX BENU-
YHH.

3. IIpubops! 1t perucTpanu ObICTPONPOTEKAOIIUX ITPOLIECCOB.

4. Anmaparypa a5 OIEHKH ITapaMeTpOB CEUCMUYECKUX, YIAPHBIX BO3IYIIHBIX U TH/I-
POYJIapHBIX BOJH: JaTUYMKH, FAJIbBAHOMETPbI U OCLMIIOrpagBbl.

5. O06paboTKa pe3yabTaTOB PETUCTPAIIMU U OMPE/IeICHUE TTapaMeTPOB YIapHO-
BO3/AYIIHBIX M CEICMUYECKHX BOJIH.

6. BubpocTeH ibl, TapupOBKa TaTYNKOB U ONPEICIICHHE TOCTOSTHHBIX celicMOMeTpa 1
rajJbBaHOMETpA.

TecToBbBIN KOHTPOJIb

Bapuant Nel
1)Yka3atb OCHOBHBIE KOJI€OATEIbHBIC BEJIMUNHBI:
a) CMEIICHHUE; Jie- 0) cMelIeHne CKo- B) nedopmarius; r) Aedopmarus; CKo-
dopmanus; cko- POCTh; ycKope- CMEIILIEHUE; YCKO- pOCTh; ycKope-
POCTb. HUeE. peHue. HUE.

2) Yka3aTb Bce npuMepsl (TpaguKi) NepuoIuIecKuX KojaeOaH ii:



3
3
3 4 ‘
JA NN .
. [ = vV \/
a) 1-2; 6) 1-3; B) 1-4; r) 2-4; n 14 e) 2-3.

3) Yka3aTh HCTOYHMKOM KaKHX KOJICOAaHUN MOJXKET SIBJIATHCS MEXaHUYECKUH yap:
1.-rapMonunyeckue; 2.-HenepuogudecKue; 3.-UMMYJIbCHBIC; 4.-TIEPUOIUUYECKUE;
a)l-2; 0)1-3; B)2-3; r)2-4; n)1-4; e)3-4.

4) VYKa3aTh HCTOYHMKOM KaKHX KOJI€OaHUI MOXKET SIBISATHCS Ipys, HOI[BCH.ICHHLIIZ Ha 1py-
KHUHC!

a.- TApMOHMYECKUE; O.- HENEPUOANYECKUE; B.- UMITYJIbCHBIE; TI.- HEPUOAUUECKUE;

5) Ykazarp quana3oH 4acTOT YJIbTPa3BYKOBBIX BOJIH:
a) <20 I'; 6) (20+20-10°)I'; 8)(20-10° +10°)I'y ; r)>10° I'w.

6) YkasaTh yeMy paBHO YCKOpEHHE (a) MPHU MPOXOXKIACHUHU IPOIOJHLHON BOJHBI B T.II., €CIIH
ckopocTh (V) MPOA0IbHON BOJHBI OMUCAHO YPABHCHUEM V(t) = 2Sin4xt | a Bpems mpo-

XO0KJIeHust BOJHEI (1) cocTaBisieT 2 CeKyH/IbI:
a) 8 M/c; 0) 4 M/c; B) 2 M/C; r) 1 m/c.

7) Yka3arh pacueTHyI0 (HOpMyIly aKyCTHUECKOTO COMPOTUBIIEHUS (aKyCTUYECKOU JKECTKOCTH )
CpEeJBl:

Z:i. 6) Z = . z—lpc Z_lpC
a) C ) £C; B) ,7) 3 :

8) Yka3aTh BOJIHBI, KOTOPBIE MOTYT PACIPOCTPAHATHCS B KHUAKUX Cpelax:
a) MPOJIONIbHEIE; 0) MOTMepeyHble; B) MOBEPXHOCTHBIC;, T')PIJICEBCKUE.

9) YkazaTh METO/bI HKCIIEPUMEHTAIBLHOTO ONpEeNIEHUsI CKOPOCTEH paclpoCcTpaHeHUs! yIpy-
TMX BOJIH HEMIOCPEACTBEHHO B MacCHUBE:

a) YJIbTpa3BYKOBOE HMITYIILCHOE TPO3BYUH- 0) YIbpTpa3ByKOBOE HMMITYJIBCHOE MPO-
BaHUE; 3BYUYMBAHHUE;

JuddepeHnnanbHbIil KapoTax; Pe3onancHBIM;

B) MexXCKBaXXMHHOE MPO3BYYNBAHNUE; r) Kputndeckux yrios;

JubdepeHnranbHpIi KapoTak; Pe3onancHBIi.
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10) Ykazare mpodriib ceiicMuyecKoi BOJHBI Ha rpaduke, onmuckiBatoiiemM cmemenue (U) va-
CTHII OT BPEMEHHU:

Uy a) L;

X
/
Z |

) IIL,

11) Ykazate pacueTHyio (popmyiay pabodero auamnazoHa mpeodopa3zoBaTess:
e a)X=Xk - XH, (Y=Yk - YH);
y
YK o= ——

| 0)X=Xk - XH, (Y=Yk * YH);

| B)X=Xk + XH, (Y=Y + YH);

— —4%H

r)X=X#u/ Xk, (Y=YHu/ Yk).

12) Ykazare npubop, paboTa KOTOPOIro 3aKJIFOUYAETCsl B U3MEHEHUU aKTHUBHOI'O CONPOTHUBIIE-
HUS TIPOBOJAHUKOB M MOJYITPOBOIHUKOB IPH UX MEXaHUYECKOH eopMaIuu:

a) peocTaTHbIN MpeoOpa3oBaTeb; 0) eMKOCTHBIN IIpeoOpa3oBaTelb;
B) 2JIEKTPOMAarHUTHBINA NpeoOpa3oBaTeb; TI') TEH30PE3UCTOP; 1) MHAYKTHBHBIN Tpeobpa3zoBareb.

13) Yka3zarb mporiiecc, BBITOJHSIOMUN TeMIIPUpyroiee YCTpOUCTBO B KOJIEOATEIbHOM CUCTe-
Me:

a) Ycunenue kojaeOaHuit; 0) [Namenue xonebanwmii;

B) 3amuck KoneOaHuii; r) CrnoxxeHue KoneOaHuil.

14) Yka3are yeMy paBeH IMOJIHBIH BEKTOp CKOPOCTH CMEUICHHUs MpU ceiicMuyeckoM Koieba-

HHUH, CCJIIM TOPU3OHTAJIBHBIC U BEPTUKAJIBHBIC COCTABIAIOIIME paBHBI COOTBETCTBCHHO!:
V,=2:-10°w/c; Vy=4-10° m/c; V,=3-10w/c:

1
J29

15) SIBneHue HEMPEPHIBHOTO U3MEHEHHs HAIMIPABJICHUSI aKyCTUYECKOTO Jy4a, MyTeM MperoM-
JIEHUS] YIPYTON BOJHBI MIPU MPOXOXKACHUU TPAHUIIBI CPEll C Pa3HBIMU CKOPOCTSIMHU Pac-
MIPOCTPAHEHUS BOIIH onpedeieHue.

16) IIpeoOpazoBarenu, OCYIIECTBISIONIAE MTPEOOPA30OBAHIE BXOIHOTO CHUTHANIA, MPEACTABIIS-
IOIIero B OOIIeM ciiydae HEdJICKTPUYECKYIO BEIMUYUHY (JIaBIICHHE, TeMIepaTypa, cMe-

IIICHUE U T.J.), B SJICKTPHUCCKYIO BEIIMYUHY (TOK, HANPSOKEHUE, COMPOTHRIICHUE H T.JI.)
onpeodenenue.

a) 24-10° m/c; 6) 1/24-10°w/c; B) 10°mlc; 1) N29-10°m/c
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17) MuHuMallbHOE 3HAYCHHE BXOJHOTO CUTHaja X, BBI3BIBAIOIICTO TOSIBJICHUE 3aMETHOTO
BBIXOJIHOTO CUTHaNA Y onpedeneHue.

18) CiocoGHOCTh HEKOTOPBIX MaTepHUaIoB 0OPa30BHIBATh SJICKTPUUECKUE 3apsi/ibl Ha MOBEPX-
HOCTH TIPH MPUIOKCHUH MEXaHHUUECKON HArPY3KU onpedenenue.

19) HeiictBue (3¢dekT), oka3piBaeMoe KoJeOaHUSIMU MPU B3PHIBE HA PA3UIHBIC OOBEKTHI-
0opra Kapbepa, LEJIMKH M KPOBJIIO TOJ3EMHBIX BBIPAOOTOK, Ha MAacCHB TOPOJ, Ha
Ha3EeMHbIE H MTOJI3EMHBIC COOPYKCHHS OnpedeieHue.

20) SIBieHue, BOHUKAIOIIECE MPH CIOKEHHH B MPOCTPAHCTBE BYX WJIM HECKOJIBKUX BOJH C
OJTMHAKOBBIMH MIEPUOJIAMHU  OnpedeieHue.

Bapuant No2
1) Yka3atp pacueTHyto GpopMyIry KojaeOaTeIbHOTO YCKOPSHHUS:
d?s ds d?v dt
a)a= ; 0) a=—; B) a=——; ra=—.
) dt? ) dt ) dt? ) ds

2) Yka3aTb Bce npumepsl (Tpaduki) HeMepHOAMIECKIX KOJIeOaHuit:

LL\ A~

VAN
¢ Vi

a) 1-2; 6) 2-3; B) 3-4; 1) 2-4; n) 1-4; ¢) 1-3.
3) YKaSaTB, HCTOYHUKOM KaKHMX KOJIEOAHUN MOXKET ABIATHCSI MaITHUK:
a4.-TapMOHHUYCCKUEC; 6.-HeHepI/IOI[I/ILIeCKI/Ie; B.-UMITYJIbCHBIC; T.-ICPUOJAUYUCCKUC,

4) VkazaTh COOTBETCTBHE IOHATHI YIIpYTrux BOJIH U UX OHAIIa30H 4aCTOT:

1.-un¢pa3BykoBsbIe; a)—<20I'n
2.-yIbTPa3ByKOBBIC; 6) — (20+20 108 M
3.-THIEeP3BYKOBHIE; B)— (20 -10% +1-10° )T
4.-3BYKOBBIE; r)—>10° I'y

5) Yka3aTh quana3oH 4acTOT TMIEP3BYKOBBIX BOJIH:

a) <20 I'; 6) (20+20-10°)I'y; 8)(20-10° +10°)I'y ; r)>10° I'u.
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6) Ykazath yemy paBHa CKOpOCTh (V) MPOXOXKIACHUSI MOMEPEYHON BOJHBI, €CIM CMEIICHUE
r.o. (S) onucano 1o 3akony S(t)=3sin2t , a Bpems NpoxoskieHUs BOJHBI () cocTaBIseT

1 cexynna:
a) 3 M/c; 0) 6 m/c; B) 21 M/C; r) 67 M/C.

7) Yka3aTb yeMy paBHO aKyCTUYECKOE COIPOTHBIIEHHE (AKyCTHUECKas >KECTKOCTb) CPEIbl,
€CJIM IIOTHOCTh CPENlbl U CKOPOCTh PAacCIpOCTPaHEHUs YIPYTOil BOJIHBI COOTBETCTBEHHO
3
pasnbl 2000 kr/m” 1 3000 M/c:

a) 6-10° ; 6)3-10° ; B) (1/6)-10°; 1) 2-10°.
8) YKka3arh BOJIHBI, KOTOPbIE MOT'YT PaclpOCTPaHATHCS B ra3000pa3HbIX cpellax:
a) POJI0JIbHBIE; 0) MOMEpeUHble; B) IOBEPXHOCTHBIE; TI') PAJIEEBCKUE.

9) YkazaTh METO/bI HKCIIEPUMEHTAJIHLHOTO OMpEeNICHUsI CKOPOCTEH paclpOCTpaHEHUs YIpy-
TUX BOJIH Ha 00pa3iiax rOpHBIX MOPOJ:

a) YbpTpa3ByKOBOE UMIYJIbCHOE IPO3BYUYNBaHue; 0) Pe3oHaHCHBIN;
JuddepeHunanbHblii KapoTax; Me:xKCcKBaXKMHHOE TIPO3BYYHBAHHUE;

Pe3onancHslii; JuddepeHnmanbHbIi KapoTax;

B) YIbTpa3ByKOBOE UMITYJIbCHOE MPO3BYUYHBaHUE; TI') KpUTHUyecKuX yrios;
Kputnueckux yrios Pe3onancHblii;
Pe3onancHbIi; MeKCKBaXXKMHHOE MTPO3BYYHBAHNUE;

10) Yka3aTp Ha rpaduke aMIIuTy 1y CeHCMUYECKUX KOJIeOaHU:

. a) Al;
0) - A2;
7N ATSE
4 H\l/ SN B) A3;
r) - Ad.

11) Yka3arp pacueTHyto (opMyiTy XapaKTepUCTHKH MpeoOpa3oBaTelsi TEXHUYECKOTO yCTpOii-
CTBa!

a) Y =(K -K,;)-X;

6) X =Y(K, —K,)

B Y =K, 5 -K,5,;
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r) X=K,-6,-K, -96,;
12) Yka3aTp BeIMUUHY, KOTOPYIO OIPEIEISIIOT MEXaHUYECKUM IpeoOpa3zoBaTesieM — MUKpPO-
Oaporpad (MeMOpaHHBII TaTYHK):
a) yckopeHnue (a); 0) ckopocts (U); B) m30bITOuHOC naBienue (AP); 1) cmemenue (S);

13) Yka3aTp TUIMUHYIO OCHMILIOTpaMMYy IIPU U3MEPEHUHN CKOPOCTH JETOHAIUH:
a) !Eil E ? 11 [,l r B)

0) Il. ||. Il. r) M o
14) Yka3aTh yeMy paBeH MOJHBIA BEKTOP CKOPOCTHU CMEUICHMsS MPU CeiicMHUYecKOM Koseba-

HHUH, €CJIM TOPH30HTAJIbHBIC M BEPTHUKAJIbHBIC COCTABJISAIONINEC PABHBI COOTBETCTBEHHO:
3 3 3
V,=2-10"M/c; Vy=4-10" m/c; V,=3-10"m/c:

1
J29

15) SIBnenue, CBA3aHHOE C OTKIOHCHHWEM BOJH OT NPSIMOJIMHEHHOTO PacHpOCTPAaHEHUS IPH
B3aUMOJICHICTBUU C IPETSATCTBUEM (HEOTHOPOJIHOCTBIO) — onpedenenue.
16) Konebanusi, mporCXOISIIUE 110 3aKOHY CHHYCa HITH KOCUHYCa onpedenenue.

a) 24-10° m/c; 6) 1/24-10°w/c; B) 10%mic; 1) N29-10°m/c

17) 3aBUCUMOCTBH BBIXOJHON BEIUYHHBI OT BXOJHOW BEIWYMHBI TEXHUYECKOTO YCTPOWCTBA

onpeoenenue.

18) [HetictBue (3¢ dekT), okazpiBaeMoe KOJeOaHUSIMU TPU B3pPHIBE HA PA3JIUYHBIC OOBEKTHI-
O0opTra Kapbepa, IEIUKH W KPOBIIO IMOJ3EMHBIX BBIPAOOTOK, HA MACCHUB IOPOJ, Ha
HAa3eMHBIC U MTOI3EMHBIC COOPYKCHHS onpedeneHue.

19) Tlporiecc mosydeHus 3aBUCHMOCTH MEXIy BXOJHBIM U BBIXOJHBIM CHTHAJIaMH (ompene-
JIEHUE TOCTOSHHBIX JaTuuKa) onpeodenenue.

20) SIBneHue HEMPEpPHIBHOTO U3MEHEHUS HAMPABJICHUS aKyCTHUECKOTO Jyda, IyTeM MPEIoM-
JIEHUS] YIPYTON BOJHBI MPU MPOXOXKACHUU TPAHUIIBI CPEJ C PA3HBIMU CKOPOCTSIMH pac-
MIPOCTPAHCHUS BOIH onpedeieHue.

Bapuant Ne3
1) YkazaTh pacueTHyIo pOpMyIy KpyroBoil 4aCTOTHI TAPMOHUYECKUX KOJICOaHUH:
o 2r 2T o T o 2T
a) W=——:; o) w=2nl"; B) W= _——": r 0=—,
) T ) ) 21 ) T

2) Vka3arb Ha rpaduke nepuoj rapmonndeckux konedanuit (T):

3

g n ¥ :n/ +

T=

)

T
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a) Ty ; 0)Tz; B) Ts; r) Ty
3) Yka3aTb HCTOUYHHKOM KaKHX KOJIEOAHUI MOXKET SIBISITHCS B3PbIB:

1.-rapmonunyeckue;

2.-HeTIePUOINYECKHE;

3.-MIMITYJIbCHBIE;

4.-nepuoANYECKHUE;

a)l-2; 0)1-3; B)2-3; r)2-4; m)1-4; e)3-4.

4) Vka3aTh quana3oH 4acToT HH(Pa3ByKOBBIX BOJIH:
a) <20 I'i; 6) (20+20-10%)I'y; 8)(20-10° +10°)I'w ; r)>10° I'n.
5) VYkazarb AWara3oH 9aCTOT 3BYKOBLIX BOJIH:
a) <20 I'; 6) (20+20-10°)I'; 8)(20-10° +10°)I'y ; r)>10° I'w.

6) Yka3arb ueMy paBHO YCKOpEHHE (a) MPOJ0IbHON BOJIHBI, €CIIU CMEIleHue T.11. (S) omrcano
0 3aKOHY S(t) = —3sin 7t , a BpeMst MpOXOKAeHUs BOIHBI (1) COCTABIIAET 72 CEKYH/IbI:

a) - 3m/c? 0) - 3mm/c? B) 3m/c 2. T) 3mm/c?.

7) Yka3aTb yeMy paBHO aKyCTMUYECKOE COINpPOTHBIIEHHE (AKyCTHYECKas »KECTKOCTb) CpPEeIbl,
€CITU TUIOTHOCTh CPe/ibl U CKOPOCTh PAaclpOCTPAHEHUs YIIPYTOi BOJIHBI COOTBETCTBEHHO
pasubl 3000 kr/m® i 4000 m/c:

a)4-10°; 6) (1/12)-10° ; B) 6:10°; r) 12-10°,
8) Yka3aTh KOHCTAHTbI, XapaKTEePHU3YIOIKE yIIPyTrue BOJIHbI B TBEPABIX CPEAax:

a) Moaymnp IOHra; 6) Monyns FOHra;

Koaddumnument xpernoctu;
Monynb ciBura;

Moaynb 00bEMHOTO CIKATHS;

B)Monay 16 FOHra;
Koadduuuent anuzorponuu;
Monynb ciBura;

Monayns 00bEMHOTO CXKATHS;

Koaddunuent [lyaccona;
Monayns caBura;

Monynb 00bEMHOTO CKATHS;

r) Monyns FOnra;
KoadduuneHT TpenmHoBaToCTH;
Monayns caBura;

Mopynas 00beMHOTO CXKATHS,
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9) Ykazarp kputnueckuii yroi (L), mpy KOTOpOM BO3HHMKAET SIBJIEHUE TIOJTHOTO BHYTPEHHETO
OTpPAXKECHMUSL:

a)30°;
B)60°; -

cpegal

6)45 O; cpeaa | |\\

r)90°. |

10) Yka3ath npeobpazoBaHUe KaKUX BEIIMYUH BBITIOIHSIET CEHCMONPHUEMHHUK:
a) JICKTPUUYECKUX BEIIMYUH B HEIJICKTPUUECKHUE;
0) DIIEKTPUUYECCKHUX BEIIMYHMH B DJICKTPUUYCCKHE;

B) HEJIEKTPUUECKUE B AIEKTPHUUECKUE.

11) Vka3arp yemy paBHO JaBieHHUE Ha (PpOHTE yAapHO-BO3AYIIHON BoJaHBI (YBB) ecnu mio-
1ma/b paboueii MOBEPXHOCTH MaTunka pasHa 10°M%, a cuma nasnenns YBB cocrasisier
5-10° H:

a) 15 Mlla; 0) 0,2 Mlla; B) 5 mlla; r) 1/15 mlla.

12) Ykazate pacueTHyto ¢popmyiy Ko3dduimenra nepeaadn TEXHIIECKOTO YCTPONUCTBA!

X
.8 VY
K1 1 y
X
-
]":2 62 B) K = i :
2
K
_ ™
T) K=
2
13) Yka3aTe MaTepuaibl, 00J1ajatoe Mbe303JIeKTPUIECKUM 3PPEKTOM:
a) KBapII; 0) kBapii; B) TYpMaJIHH; r) rpadur;
rpadur; TypMalliH; KEepaMUKa; CJIaHell;
CIIaHell; KepaMHUKa; rpadur; KEepaMUKa;

14) Yka3arp yeMy paBeH MOJHBIA BEKTOP CKOPOCTH CMEIICHUS NMPH CelicMUYecKoM Koisieba-

HHH, €CIIU FOpI/I3OHTaHBHBIC 58 BepTI/IKaHBHBIe COCTAaBJIAKOIIUEC paBHBI COOTBCTCTBCHHO:
3 3 3
Vy=2-10"M/c; Vy=4-10" m/c; V,=3-10"m/c:
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J29

15) HBJ’IGHI/IC, BO3HHKAOMIEC IIPpHU CIO0XKXCHUU B IMIPOCTPAHCTBC JABYX HJIM HECKOJIBKHMX BOJIH C
OJIMHAKOBBIMU IICPUOJaMU ongze()eﬂenue.

a) 24-10° m/c; 6) 1/24-10%w/c; B) 10°mlc; 1) N29-10%m/ ¢

16) MakcumansHOE 3HaUYCHUE KOJICOTIOIIEH S BETHUNHBI, KOTOPOE JOCTUTACTCS B TE MOMCH-
TBI BpeMeHH, Koraa sin(wt + ¢) = 1 onpedenenue.

17) OtHollleHHE BBIXOJHOM BEJIMYMHBI K BXOJHOM BEJIIMYMHE TEXHUUYECKOrO YCTPOMCTBA

onpeoenenue.
18) OGnacTb HayKu ¥ TEXHUKHU, 3aHUMAIOLIASICSI U3MEPEHUEM IapaMETPOB CECMUUECKHUX

BOJIH onpedeneHue.
19) YcrpoiicTBO, IpeIHa3HAYCHHOE JIJIS TallleHUs] COOCTBEHHBIX KoJIeOaHUH MasTHHUKA

onpeodenenue.
20) Konebanusi, NpOUCXOSINUE 110 3aKOHY CUHYCa HIIM KOCUHYCA onpedeieHue.

Konmponvnaa paboma

1.I'unpoauHamuyeckas Teopus JE€TOHALUH.

2. Ocumsutorpaduueckue MeTobl. THUIBI TATUMKOB M MX XapaKTEPUCTUK JUIsl HEIpe-
PBIBHOW U JIMCKPETHOW perucrpanuu (KOHTaKTHBIE U PEOCTATHbIE). 3allOMUHAIOIINE OCLUJI-
aorpadsl, 4aCTOTOMEPBI.

3. MeToapl M3MEpEeHHUsi MapaMeTpOB yJAPHBIX BO3AYIIHBIX W THAPOYJAPHBIX BOJH,
B3PBIBHBIX BOJIH HANPSKEHUI B MACCUBE.

4. Metonipl U3MepeHusl MapaMeTpoB BOJIH HaNpsKeHUH B OypOBOM HMHCTPYMEHTE, B
OTZEIBHOCTU U MAaCCUBE FOPHBIX ITOPOI.

5. DHepreTuyeckas olieHKa ceiicMuueckux konebanuil. CelicMoaartunku. TapupoBou-
Has armaparypa.

Ilepeuenv mem u 3a0anuii 014 n0020MOGKU K 3a4emy:.
Mexanu3Mm 00pa3oBaHMs U PAaCIPOCTPAHEHUS YIPYTUX BOJH B Cpejie.
PacnipocTpanenus ynpyrux BOJIH B TBEpOH, ®KHUIKOM U ra3000pa3Hoil cpenax.

3. KonebarenpHble BETUYNHBI, B3aUMOCBSI3b MEXKIy CMEIIEHHEM, CKOPOCTBIO M YCKOpe-

HUEM IIPU FAPMOHUYECKUX KOJIeOaHUSIX.

VYpaBHeHUs 3aTyXaroMX U HE3aTyXaroMX KoieOaHui.

OCHOBHBIE XapaKTEPUCTUKHU BOJIHOBOT'O TTOJIS.

6. CaoiicTBa cpesl M (PaKTOPHI, BIHSIOIINE HA CKOPOCTH PACTIPOCTPAHEHHSI YIIPYTHX

BOJIH B HUX.

OCHOBHBIC TIPUYHHBI 3aTyXaHHS YIIPYTHX BOJH B TOPHBIX MOPOJAX.

OCHOBHBIE BOJTHOBBIE SIBIICHHS.

9. VYcnowus o0pazoBanus obacTeld HHTEP()EPEHITMOHHOTO YCHIICHUS U OCIIA0JICHUS
yIpPYyTuX BOJH.

10. INonHOE BHYTpEHHEE OTPaKEHHE.

11. XapakTepucTrka METOJJOB U3MEPEHUSI CKOPOCTEH paclpoCTpaHeHUs yIIPYTUX BOJH Ha
o0pa3lax U B MaCCUBE TOPHBIX MOPOJI.

12. OcHoBHBIE TapaMeTpbl CEHCMUYECKUX KoJeOaHHii, BO30YKIaeMbIX B3PHIBOM.

13. TloHATHS «TIPOPHITEY» U «3aMUCH)» CEHCMUYIECKON BOJTHBI.

14. [TapameTpsl, u3MepsieMble IPU U3YUEHUH B3PHIBOB.

15. Ha3znauenue »eMeHTOB 0000IIEHHON CXEMBI AIEKTPUIECKUX U3MEPEHUN HEAICKTPH-
YEeCKUX BEJTUYMH.

16. Ha3znauenue nepBUYHBIX U3MEPUTEIBLHBIX TpeoOpazoBaTeniell U uX KiaccupuKaIius.

™

ok

o~



17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
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OHOBHBIEC METPOJIOTHUECKUE XAPAKTEPUCTUKH MEPBUYHBIX H3MEPUTEIBHBIX MTPeodpa-
30BaTesnen.

OcHOBHBIE THITBI IPEOOpa30OBaTEICH, UCIIOIB3YEMbIE TIPU PETUCTPALIUN B3PHIBHBIX H
JPYrUX MPOLECCOB.

[TpyrHIMI U3MEPEHNUS C HCTIOJIB30BAHUEM MOCTOBOM M3MEPUTEIIBHON CXEMBI.
TeH30pe3ucTopsl U U3 MaApaMeTPhl.

YCTpOHCTBO KOHIEHCATOPHBIX MTPEOOpa3oBaTeci.

DNeKTpOMarHUTHbHIE MPeoOpa30BaTENu: TUIIBI U YCTPOHCTBO.

[Tee30nekTprdecKue mpeoOpa3oBaTeNu: THUIIBI U YCTPOHUCTBO.

OnTo3eKTPOHHBIE TPE0OPa30BaATENIN: TUIIBI U YCTPOUCTBO.

TepmomeTpuueckue mpeoOpa3oBaTeu.

Tunel 1 KOHCTPYKIUU CEHCMOITPUEMHHUKOB.

OcHOBHBIE XapaKTEPUCTUKH U MTapaMeTPhl IPUEMHHUKOB YIPYTUX KOJICOaHUH.
YcerpoiicTBo peoOpazoBareneil 1 u3MepeHUus ObICTPOMEHSIOIUXCSI TAaBJICHHUH U
CKOPOCTH JIE€TOHAIUH.

CrniocoObl u3mMepeHus AeGopMaliy U HapsKEHUsS. BO BpeMs TPOXO0KICHHSI B3PBIBHOM
BOJTHBI.

MeToabl U3BMEPEHHs] CKOPOCTH PA3BUTHSI TPELIUH.

[TapameTpsl celicMOrpaMm.

CHeKTpbl CUTHAJOB.

Pacuer cMmenienust 1 yCKOpPEHHS! CMEIICHUIA.

Pacyer oTHOCHTENBHBIX AedopMaIiil U HAMIPSHKEHUS B MACCUBE TIOPO/I.

OrieHKa CECMUYECKOTO JEHCTBUS B3phIBA HA 3J]aHUS U COOPY>KEHUS .
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7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralnum

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranumn.

Crpyk-
TYpPHBII
JJIEMEHT

KOMIIe-
TEHIUH

[TnaaupyemMsble pe3yabTaThl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

ICK-7-2

BJIa/IeHHEeM COBPeMEHHbIM aCCOPTUMEHTOM, COCTABa, CBOMCTB U 00J1aCTH NPUMeHEeHH s IPOMBILLIEHHBIX B3PbIBYATHIX MATEPUATOB, 000Py10Ba-
HHS U NIPUOOPOB B3PBIBHOIO /1€J1a, IOMYIIIEeHHbIX K puMeHeHu10 B Poccuiickoii @enepanun, 0CHOBHbIMHU (PU3UKO-TEXHUYECKHUMH U TEXHOJIOTU-
YeCKMMHM CBOHCTBAMM MUHEPAJIBLHOIO CHIPbSl U BMEIAIOIINX MOPO/I, XaPAKTEPUCTUK COCTOSTHUS MOPOAHBIX MACCUBOB, 00bEeKTOB CTPOUTE/I b-

CTBA U PEKOHCTPYKIIUH

3HaTh:

- OCHOBHBIC OIIpEeNCHHs U MOHATHS MPOIECCOB,
TEXHOJIOTUI ¥ MEXaHU3aIlUU OTKPBITHIX TOPHBIX U
B3pBIBHBIX padoT;

- OCHOBHBIE CMOCOOBI Pa3pabOTKH PYAHBIX U
YTOJIBHBIX MECTO-POKACHUHN IOJIE3HBIX HCKOIae-
MBIX, YCIIOBHS X IIPUMCHECHHS;

- OCHOBHBIE TE€XHOJIOTHYECKHE IMPOLECCHI, CXEMBI
BCKPBITUS M CHCTEMBI OTKpPBITOW pa3paboTKu
PYAHBIX U YTOJIBHBIX MECTOPOXKICHHH;

- OCHOBHBIE METOZbBI HCCIIEIOBAHHMH, MCIONIb3Yye-
MBIX OOOCHOBAaHHSI OCHOBHBIX TEXHOJIOTMYECKHX
IIPOIIECCOB, CXEM BCKPBITHS M CUCTEM Pa3pabOTKU
B TEXHOJIOTHMH pa3pabOTKH PYAHBIX M YTOJbHBIX
MECTOPOXKJICHUH;

- OCHOBHBIE METO/IbI pacueTa OCHOBHBIX TEXHOJO-
THYECKUX MPOIECCOB, OCHOBHBIC METOIMKH OIpe-
JIeNIeHUs. TapaMeTpoB OYpOB3PBIBHBIX PabOT Ha
PYAHBIX Kapbepax U YroJbHBIX pa3pe3ax

IIepedeHb TeM U 3aaHUM AJIA NOATOTOBKU K 3a4ETY:
1. MexanusM o0pa3oBaHUs U PACIPOCTPaHEHUS YIIPYTHX BOJIH B Cpelie.
2. PacmpocTpaHeHHs1 yOpYrHX BOJIH B TBEPIOH, )KHIIKOW 1 ra3000pa3Hoii cpeniax.
3. KounebaTenpHble BEIMYHMHBI, B3aUMOCBS3b MEXAY CMELIEHHUEM, CKOPOCTBIO M YCKOpE-HHEM IPU rapMOHHYECKUX
KOJICOaHUSX.
YpaBHEHUS 3aTyXalOINX U HE3aTyXaroIINX KoJIeOaHHH.
OCHOBHBIE XapaKTEPUCTHKH BOJTHOBOTO MOJIS.
CaoiicTBa cpesl ¥ ()aKTOPHI, BIUSIONINE Ha CKOPOCTH PacIpOCTPAHEHUs! YIIPYTHUX BOJH B HUX.
OCHOBHBIE IPUYHHBI 3aTyXaHUS YIPYTHX BOJIH B TOPHBIX TIOPOJIax.
OCHOBHBIE BOJIHOBBIE SIBJICHHS.
. Ycnous obpazoBaHus obaacTelt HHTEpPEPEHIIMOHHOTO YCHIICHUS U OCJIA0IeHUs! yIPYTHUX BOJIH.
10. [TonHOE BHYTpPEHHEE OTPAKEHHE.
11. XapaxTepucTiKa METO0B U3MEPEHHUSI CKOPOCTEll pacIpOoCTpaHEeHHs! YIIPYTHX BOJH Ha 00pa3liax U B MacCHBE TOP-
HBIX MTOPO/I.
12. OcHOBHBIE MapaMeTphl ceiicMUUECKUX KoJieOaHUi, BO30YK/1aeMbIX B3pBIBOM.
13. IMonsiTust «IPOGUIBY U «3aIUCh» CEHCMHYECKOI BOJIHBL.
14. TTapameTpsl, U3MepseMbIe TIPH U3YIEHUH B3PHIBOB.
15. Ha3naueHue 311eMeHTOB 0000IEHHON CXEMBI AJIEKTPHIECKUX N3MEPEHUH HENEKTPU-UECKUX BEINYHH.
16. Ha3naueHue epBUYHBIX U3MEPUTENBHBIX IpeoOpa3oBaTeneil U UX KiacCU(PHUKAIHSL.
17. OHOBHBIE METPOJIOTMYECKNE XapaKTEPUCTUKHU NEPBUYHBIX N3MEPUTEIILHBIX IIPE0Opa-30BaTeei.
18. OcHoBHBIE THIIBI TPe0Opa30BaTENEH, HCIOIb3YEMbIE IPH PETUCTPALIMH B3PBIBHBIX U APYTHUX MPOLECCOB.
19. IpuHIMT U3MEPEHNS C UCIOIb30BaHUEM MOCTOBON M3MEPUTEIbHON CXEMBI.
20. TeH30pe3UCTOPBI U U3 TAPAMETPBI.
21. YcrpoilcTBO KOHACHCATOPHBIX MPeoOpaszoBartesiei.

© N GA
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Crpyk-
TYPHBII
3JIEMEHT

KOMIIE-
TEHIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuHBIE CpEACTBA

22. DIeKTpoMarHuTHBIE IPeoOpa3oBaTeNIn: TUIIBI U YCTPOHCTBO.

23. [Ipe30anexTprYecKre Mpeodpa3oBaTeu: THITBI U YCTPOHCTBO.

24. OnITo3IeKTPOHHBIE IPE0OPA30BATENH: THITHI H YCTPOICTBO.

25. TepmomeTpHUIecKue Mpeodpa3oBaTeIH.

26. Turs! ¥ KOHCTPYKIIHA CEHCMOIIPUEMHHUKOB.

27. OCHOBHBIC XapaKTEePUCTHKH U TTapaMeTPHI IPHEMHUKOB YIPYTUX KOJIeOaHMUI.

28. YcrpoiicTBO peodpazoBateneii Ui H3MepeHHs ObICTPOMEHSIOLINXCS AABICHHH 1 CKOPOCTH ICTOHALINH.

29. Crioco0bl n3mMepeHus 1edopMalii U HarpsHKEHHS BO BpeMsI IPOXOXKICHUS B3PBIBHOI BOJIHBIL.
30. MeToipl M3MEpEeHHs CKOPOCTH Pa3BUTHS TPEIINH.

31. [TapameTpsl celicMorpaMm.

32. CrieKTpbl CUTHAJIOB.

33. Pacuer cMmenieHus U yCKOPEHHsT CMEIICHHH.

34. PacueT OTHOCHUTENBHBIX Ne(OpMaIMil M HAIIPSHKEHHSI B MACCHBE TIOPO/I.

35. OuieHKa CeHCMHUYECKOro ACHCTBUS B3pbIBa Ha 3JIaHHsI M COOPYIKECHHSL.

VYMeTh:

- BBIACIIATL W ONPCACIIATH TJIABHBIC MapaMeETphbl
Kapbepa (paspe3a) W BeIOMpATh BHJ 00OpyIOBa-
HUA U1 3aJaHHBIX TOPHOTCXHHUYCCKHX yCHOBI/Iﬁ
pa3pabOTKK PYTHBIX U YTOJbHBIX MECTOPOXKJIE-
HUI;

- OMPEJEIISITh BU U THIT TOPHOTO M TPAHCIIOPTHO-
ro o0OpymOBaHUST 1O  3aJaHHBIM  TOPHO-
re0JIOTMYECKAM M TOPHOTEXHHYECKUM YCIOBHUSIM
IKCIUTyaTallid PYJIHBIX M YTOJBHBIX MECTOPOXK-
JICHUM;

- 000OCHOBBIBaTH MOTPEOHOE KOJMYECTBO 000pYy-
JIOBaHHUSI TI0 BCEM TEXHOJIOIMYECKHUM IpOIieccam
OTKPBITBIX TOPHBIX paboT, ONPEAENATh MOTPEOHOE
konuecTBO BB s kapeepa (paspesa);

- mpuoOpeTaTh 3HaHWSI B OO0JIACTH TIPOLECCOB,
TEXHOJIOTHI ¥ MEXaHU3AI[MH OTKPBITHIX TOPHBIX H
B3PBIBHBIX paboT;

- KOPPEKTHO BBIPAXaTh W apryMEHTUPOBAHHO
000CHOBBIBATH TMOJIOKEHHsI MPEMETHON 001acTH

KonTponbnas pabora
1.T'unpoarHamMuyeckast TEOpHsI JETOHALIUH.

2. Ocumnorpaduueckue METobl. THIbI JaTYUKOB M UX XapaKTEPUCTHUK JUIsl HENPEPHIBHOW M JUCKPETHOM peru-

CTpanuun (KOHTaKTHHe n pGOCTaTHbIe). 3aHOMI/IHaIOH_[I/IC OCI_[I/IJIJIOFpa(I)BI, JaCTOTOMCPHI.

3. MeTozp! M3MepeHHs MapaMeTpOB YAAPHBIX BO3AYIIHBIX U THAPOYJapHbBIX BOJH, B3PHIBHBIX BOJH HAINPSDKEHUH B

MacCCHUBE.

4. Meto/p! n3MepeHns apaMeTPOB BOJIH HANPSHKEHUH B OYpOBOM MHCTPYMEHTE, B OTAEIBLHOCTH M MacCHBE TOp-

HBIX TIOPOI.
5. DHepreTuveckas OleHKa ceicMImuecKux kKonebanuii. Ceficmogaranky. TapupoBodYHas ammaparypa.
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Crpyk-
TYPHBII
JJIEMEHT ITnanupyemsle pe3yabTaThl 00ydeHUs OrneHOuHBIE CpEACTBA
KOMIIE-
TEHIUH
3HAHUS.
Bnaners: | - OCHOBHBIMU METOIaMH MO BBIOOPY OCHOBHBIX TecTOBBINH KOHTPOJIb

BHJIOB U TUIIOB 00OPYTOBAHUS U OTPEICICHUS X
pabouux mapameTpos;

- IPaKTHYECKUMH HABBIKAMH Pa3pabOTKH HacIop-
TOB 10 OTAEIbHBIM TEXHOJOTHYECKUM IIPOLIECCaM
JUISL PYIHBIX U YTOJIBHBIX MECTOPOXKICHUH;

- IPaKTHYCCKUMH HABBIKAMH Pa3pabdOTKH MacIop-
TOB BBIIIOJIHEHUSI BCEX OCHOBHBIX TEXHOJIOTHYE-
CKHX MPOIIECCOB, pa3pabaThIBaTh CXEMbI MOHTaXKa
B3pBIBHOM CETH;

- IpOo(eCCHOHATBHBIM S3BIKOM TMPEIMETHOH 00-
JIACTH 3HAHMUSL.

BapuanT Nel

1)Yka3aTh OCHOBHBIE KOJIeOATEIbHBIC BETUIHHEI:

a) cMelieHue; aedopma-
IS, CKOPOCTb.

£
2) Vka3

0) cMelleHne CKOPOCTb;
YCKOpPEHHE.

hTh BCe TIPHMeEpHI (TpadMKK) MepuoIMIeCKuX xoueb

1.

/\ t 2.

B) nedopmanusi; cmere-

r) nedhopManus; CKOpoCTh;

A

3) VKka3aTh HCTOYHUKOM KaKHX KOJeOaHHI MOKET SIBISTHCS MEXaHHUYECKHUI yaap:

) 1-2; 0) 1-3; B) 1-4;

HUE; YCKOpPEHUE. YCKOpEHHUE.
HIH .
==t
VAN AN 1
I N -
r) 2-4; o) 1-4; e) 2-3.

1.-rapmoHnYecKue; 2.-HETIePUOIUIECKHE; 3.-UMITYJIbCHBIE; 4.-TIePUOUIECKHE;

a)l-2; 0)1-3; B)2-3;

r)2-4;

n)1-4; e)3-4.

4) VKa3aTth HCTOYHUKOM KaKHUX KOJIEOAHHI MOKET SBIISTHCS Ipys, HOHBCH.IGHHHﬁ Ha IPY>XHUHE:

a.- TApMOHHNYECKHe; 0.- HeIePHOANYECKHE; B.- IMITYJILCHBIC; T.- HEPUOIMICCKUE;

5) Vkazatb JAWAIa3oH 4aCcTOT YJIbTPa3BYKOBBIX BOJIH:
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Crpyk-
TYPHBII
3JIEMEHT

KOMIIE-
TEHIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuHBIE CpEACTBA

a) <20 ' 6) (20-20-10%)ru; 8)(20-10% =10°)ru; 1r)>10° ru

6) Ykaszars yeMy paBHO YCKOpEHHE (2) pH MPOXOKICHUN TIPOIOIBHOMN BOJHBI B T.I1., €CIIH cKOpocTh (V) MpoaonsHOM

BOJIHBI OTIMCaHO YpaBHEHUEM V (t) =2sin4nt , @ BpeMs IIPOXOXKICHUs BOJIHEI (1) coCTaBisIeT 2 CeKyHIBI:
a) 8 M/c; 0) 4 M/c; B) 2 M/c; r) 1 m/c.
7) Yka3zaTh pacyeTHy0 (HOpMYITy aKyCTHUYESCKOTO COMPOTURICHUS (aKyCTUICCKOM KECTKOCTH) CPE/IbI:

1 1
aZ:—. — . BZ:— . FZ:_ .

8) Yka3zarh BOJIHBI, KOTOPbIE MOT'YT PACIIPOCTPAHATHCS B KHIKUX Cpelax:
a) MIPOAOJEHBIE; 0) MOMEpeYHbIe; B) MOBEPXHOCTHBIC, T')PAJICEBCKHUE.

9) Vkazatb METOAbI SKCNCPHUMCHTAJILHOI'O OIIPEACICHU CKOpOCTGﬁ pacnopoCTpaHCHUA YIIPYTIUX BOJIH HEMIOCPCACTBCH-
HO B MaCCHBE:

a) YIIbTpa3ByKOBOE UMITYJILCHOE IIPO3BYYHBAHUE; 0) YipTpa3ByKOBOE MUMITYJIBCHOE MPO3BYYHBA
HHE;
JuddepeHunanbHbli KapoTax;
Pe3onancHbIH;

B) MexXCKBa)XKMHHOE TIPO3BYYHBAHUE, r) Kpurnuecknx yrios;

HuddepeHnnansHeIA KapoTax; Pe3onaHcHBIM.
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Crpyk-
TYPHBII
3JIEMEHT
KOMIIE-
TEHIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuHBIE CpEACTBA

10) Yka3ate npoduib celicMIYecKoi BOJIHBI Ha rpaduke, onucbiBaromeM cMerieHne (U) 4acThil OT BpeMeHH:

Uy a)I'

NN o

11) Yka3arte pacuetHyto popmyiy padodero quana3oHa npeoopa3zoBaTesIs:
w a)X=Xk - X4, (Y=Yk - YRH);
.-"
YK - —
| 6)X=Xk - XH, (Y=Y - YH);

| B)X=Xk + X#, (Y=Yk + YH);

— —4%H

r)X=Xu/ Xk, (Y=YH/ YK).

12) Vka3aTtp npubop, paboTa KOTOPOTro 3aKI0YaeTCs] B N3MEHEHUH aKTUBHOTO COIPOTHUBIICHUS MPOBOJHUKOB U TIONY-
NPOBOJIHUKOB MPU UX MEXaHUYECKOH nedopmanuu:

a) peoCTaTHBIN MPeodpa3oBaTeIb; 0) eMKOCTHBIN MTpeoOpa3oBaTelb;

B) DJIEKTPOMAarHUTHBIN peoOpa3zoBarTenpb; T') TEH30PE3UCTOp; 1) MHIYKTHBHBIA MpeoOpa3oBaTels.

13) Vka3ats npoliecc, BBIIOIHAIOMNI JeMI(pUpYyIoIee yCTPOHCTBO B KOJieOaTeIbHON cucTeMe:
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Crpyk-
TYPHBII
3JIEMEHT

KOMIIE-
TEHIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuHBIE CpEACTBA

a) Ycuienne KojaeOaHu; 0) lamreHne xKoeOaHMIA,
B) 3anuch KoyeOaHuH; r) CiioxxeHue KoyieOaHHH.

14) Yka3ate 4eMy paBeH ITOJIHBIN BEKTOP CKOPOCTH CMEIICHHUS IIPH CEHCMUYECKOM KOJIeOaHUH, €CIIH TOPHU30HTAIBHBIC
1 BEepTHKAJIBHBIE COCTABIISIONINE PAaBHBI COOTBETCTBEHHO: V,=2" 103M/c; V=4 10° m/c; V~=3" 103m/c:

1

V29

15) SIBneHune HempephIBHOIO M3MEHEHMs HANpaBICHUS aKyCTHYECKOTO Jiydya, ITyTeM MpPeJIOMJICHHS YIpPYroil BOJHEI

a) 24-10° wic: 6) 124-10%/c; B) 10%mlc; 1) +/29-10%m/c

MY IPOXOKICHUH TPAHULIBI CPEJI C PAa3HBIMU CKOPOCTSIMH PACIIPOCTPaHEHUs BOJIH onpedeneHue.

16) IIpeoOpazoBaremny, OCyLIECTBISIOIINE TPe0Opa3oBaHUe BXOAHOI'O CHTHAJA, IPEICTABISIONIEIO B OOIEM Cilydae
HEDJIEKTPUUECKYI0 BEJIHUUHY (JaBlieHUe, TeMIepaTypa, CMEIICHHUE U T.J.), B DJIEKTPUUECKYI0 BEIMYUHY (TOK,
HanpsKeHUe, CONPOTUBIICHHUE U T.1l.) onpedeneHue.

17) MuHuMansHOE 3HA4YE€HHE BXOJHOTO CHUTHama X, BBI3BIBAIOIIETO IOSIBICHHE 3aMETHOT'O BBIXOJHOTO cHrHayia Y
onpedenenue.

18) CriocoOHOCTh HEKOTOPBIX MaTEPHAJIOB 00Pa30BBIBAThH ANEKTPHUECKHUE 3apsiIbl HA IOBEPXHOCTH MPU NPIIOKECHUH
MEXaHUYECKOW HAarpy3Ku onpeodenenue.

19) HetictBue (3¢ deKT), Oka3piBacMoe KOJIeOaHUSIME TIPU B3PEIBE Ha Pa3lIMUHBIC 0OBEKTHI- OOpTa Kapbepa, HEeIUKH U
KPOBJIIO TT0/I3€MHBIX BBIPAOOTOK, HA MacCHB IOPOJ, Ha Ha3eMHbIE U MOJ3€MHBIE COOPYKEHUSI  onpedeicHue.

20) SIBneHune, BO3HUKAIOIIEE ITPH CIIOKEHUH B TPOCTPAHCTBE ABYX MJIM HECKOJIBKUX BOJIH C OANHAKOBBIMH NEPUOAAMHU

onpedenenue.

BapuanT Ne2
1) Ykazatb pacueTHyro (GopMyITy KoJeOaTeIbHOrO YCKOPEHHS:

d’s ds d?v dt

a) a= t2 ; 6) a=— B)a:?; ra=—.

dt '
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Crpyk-
TYPHBII
3JIEMEHT

KOMIIE-
TEHIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuHBIE CpEACTBA

2) Ykazath Bce mpuMepsl (rpadkn) HEMEepHOIUYECKUX KOJICOaHHH:

1. § 2.

) AN A
ISV i

a) 1-2; 6)2-3; B)3-4; 1)2-4; n)l1-4; e)1-3.

3) Yka3aTh, HICTOYHUKOM KaKUX KOJeOaHUH MOXKET SIBIATHCS MasTHHK:
a.-TapMOHHUYECKHE; 0.-HETePUOJUIECKUE; B.-UMITYJIbCHBIC; T.-[IEPHOANYECKHE;
4) Yxa3aTh COOTBETCTBHE IIOHATHIl yIIPYTHX BOJH U HX AUANa30H 4acTOT:
1.-uHppa3BYKOBEIE; a)—<20Tnm

2.-yIIbTPa3BYKOBBIE;

6)— (20-20-10%)ru
3.-THUIEP3BYKOBHIE; B)— (20 10% =1-10° ) T
4.-3ByKOBEIE;

r)— >109 I'n

5) Vkazatb JAUAIa30H 4aCTOT 'HIICP3BYKOBBLIX BOJIH:
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Crpyk-
TYPHBII
3JIEMEHT

KOMIIE-
TEHIUH

ITnanupyemsle pe3yabTaThl 00ydeHUs

OrneHOuHBIE CpEACTBA

a) <20 ' 6) (20-20-10%)ru; 8)(20-10% =10°)ru; 1r)>10° ru

6) YkazaTh ueMy paBHa ckopocTh (V) MPOX0XKICHUS MOTIEPETHON BOJHBI, €CIM CMEMIeHHUE T.11. (S) OMMCAHO 110 3aKOHY

S(t) =3sin 27t , a Bpems npoxoxaeHns BoiHbI (t) cocTaBnser | cexyHza:
a) 3 M/c; 0) 6 m/c; B) 21 M/c; T) 61 M/C.

7) Yka3aTh 4eMy paBHO aKyCTHYECKOE COIPOTHBIICHUE (aKyCTHUYECKas KECTKOCTB) CPEIbl, €CIH IUIOTHOCTh CPEABl U
. 3
CKOPOCTB pPacIpOCTpPaHEHHsI YIPYToi BOJIHEI cOOTBeTCTBeHHO paBHEI 2000 xr/M” 1 3000 m/c:

a) 6-10°: 6)3-10° : B) (1/6):10°;  1)2-10°
8) Yka3zarb BOJIHBI, KOTOPbIE MOTYT PacIpOCTPaHATHCS B ra3000pa3HbIX cpenax:
a) MIPOAONEHBIE; 0) MOMEPEYHbIe; B) MOBEPXHOCTHBIC, T) PAJICCBCKUE.

9) Vka3aTb METOJBI 3KCIIEPUMEHTAIHLHOTO OIpENeNeHUsT CKOPOCTeH paclpoCTpaHeHHs YNPYTHX BOJIH Ha oOpasiax
TOPHBIX TIOPOJA:

a) YIbpTpa3ByKOBOE UMITYJIHCHOE MTPO3BYUUBAHUE; 0) Pe3oHaHCHBII;
JuddepeHnnanbHbIN KapoTak; MesKCKBa>KMHHOE TTPO3BYYHBAHUE;
PesonancHbI; JduddepeHnnansHpI KapoTaK;

B) YIJIbTpa3ByKOBOE UMITYJILCHOE IPO3BYYHBAHUE; r) Kputndeckux yrios;

Kpurnueckux yrios Pe3onancHbI;

Pe3onaHcHBI; MesKCKBaXMHHOE TIPO3BYUHBAHUE;
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10) YkazaTh Ha TpaduKe aMIUTUTYAy CEHCMUUECKIX KOJIeOaHuil:
a) Al;

0) - A2;

W7 1

=10 IS SN B) A3;

T) - A4.

11) Ykazarh pacueTHyro (opMyITy XapaKTepHUCTHKH ITPeoO0pa3oBaTess TEXHUIECKOT0 YCTPOHCTRA!

a)Y:(Kl_Kz)'xi

&

X N

. H 6) X :Y(Kl_KZ);
(F — &

nY=K,-5 —K,-3,

n X =K,-8,—K, 3,

12) Yka3are BeIHYHHY, KOTOPYIO ONPEACISIOT MEXaHHYECKHM Ipeodpa3oBareneM — MUKpoOaporpad (MeMOpaHHBIIH
JIaTYHK):

yCcKopeHue (a); 0) cxopocts (U); B) u3bbITouHoe naBnenue (AP); ) cmemenue (S);

13) Yka3are THITHYHYIO OCHHIUIOTPaMMYy IIPH U3MEPEHUH CKOPOCTH J€TOHAINH:
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O S N N
14) Yka3ate 4eMy paBeH IOJIHBIH BEKTOP CKOPOCTH CMEIICHUS IPU CEHCMUIECKOM KOoJIeOaH!H, €CITM TOPH30HTAIHHBIC
3 3 3
U BEPTHKAJILHBIE COCTABIISIONINE PABHBI COOTBETCTBEHHO: V,=2-10"M/c; Vy=4-10" M/c; V,=3-10"m/c:

a) 24-10° wic; 6) 124-10%/c; B) 10%mlc; 1) A/29-10%m/c

J29

15) SBmenue, cBA3aHHOE C OTKJIOHCHHEM BOJH OT MPSMOJIMHEHHOTO PAaCIpOCTPaHEHUS IMPH B3aUMOJCHCTBUH C TIpe-
MSATCTBUEM (HEOJTHOPOIHOCTBIO) — onpedenenue.
16) KoneGanusi, mpouCXoasIINE MO 3aKOHY CHHYCa WJIM KOCUHYCa onpedeieHue.

17) 3aBHCHMOCTB BBIXOJHOW BETHMIMHEI OT BXOJHOH BETMYHNHBI TEXHHUYECKOTO YCTPOICTBA onpedeneHue.

18) HetictBue (3¢ dexT), okazpiBaeMoe KOJIeOaHUIME MIPH B3PBIBE Ha Pa3lIMIHBIC OOBEKTHI- OOpTa Kapbepa, HEeIUKH U
KPOBIIFO TI0/I3¢MHBIX BHIPaOOTOK, HA MaCCHB MOPOJI, HA HA3EMHBIC U MOJA3EMHBIC COOPY)KCHUS onpedeeHue.

19) IIponecc MoTy4eHUs 3aBUCUMOCTH MEXKIY BXOJHBIM M BBIXOJHBIM CHTHAJIAMU (OINpe/IeNICHUE MOCTOSHHBIX JAaTYH-
Ka) onpedenenue.

20) SIBieHHe HENpPEpHIBHOIO M3MEHEHUs HANPABJICHUS aKyCTHYECKOro JIy4ya, IyTeM IPEJOMIICHUS! YIPYTroil BOJHEI
MIPY ITPOXOIXKICHUU TPAHHIIBI CPEJl C PA3HBIMHM CKOPOCTAMH PACHIPOCTPAHEHHS BOJIH onpedeneHtie.

BapuanT Ne3
1) Yka3aTs pacueTHyIO (hopMyITy KPyroBOil 4aCTOTHI TAPMOHUYIECKHUX KOJICOAHHIHA:
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a) T 0) W= <7l B) o7

2) Yka3aTh Ha rpaduke nepruoJi rapMmoHndeckux konedanuit (T):

e

{j/ 2 £l 4 2 / _t
T
T= \
T4

a) Ty, 0) Tz; B) T3 ;

3) Yka3aTb HCTOYHUKOM KaKUX KOJI€OaHUH MOXKET SBISTHCS B3PHIB!
1.-rapmMoHHYECKHE;
2.-HeTepHOINUECKHE;
3.-IMITyTTECHEIE;
4 -nepuouyuecKue;
a)l-2; 0)1-3; B)2-3; r)2-4, m)1-4;

4) Yxa3aTh Iuama3oH 4acTOT HH(PPa3BYKOBBIX BOJIH:

a) <20 T'i; 6) (20-20-10°)ru; 2)(20-10° =10% yru;

r) W=—

F) T4.

e)3-4.

r)>109 T'o.
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5) Vka3aTp quamna3oH 9acTOT 3BYKOBBIX BOJH:

a) <20 I'i; 6) (20-20-10%)ru; 8)(20-10° +10°)ru; 1r)>10° ru.
6) VYkazare 4yeMy paBHO YCKOpeHHE (a) TpPOJOJIFHOW BOJHBEL, €CIH CMeIleHune T.i. (S) ommcaHo MO 3aKOHY
S(t) = —3sin 7t , a Bpems mpoxoxaeHHs BOMHBI (t) COCTABIAET Y4 CEKYHIBI:
a) - 3m/c? ; 6) - 3nm/c? ; B) 3m/c ?; r) 3nm/c’.

7) YkazaTb 4eMy paBHO aKyCTHYECKOE€ CONPOTHUBICHHUE (aKyCTHYECKasl HKECTKOCTb) CPEIbl, €CIIU MIOTHOCTh CPEIbl U
CKOPOCTh paclpOCTpaHEeHUs YIPYroil BOJHBI COOTBETCTBEHHO paBHbI 3000 kr/m 1 4000 m/c:

a)4-10°; 6) (1/12)-10° ; B) 6-10°; r) 12:10°.

8) Yka3aTh KOHCTaHTHI, XapaKTEePU3YIOIIHE YIIPYTHEe BOJIHBI B TBEPIBIX Cpellax:

a) Monyns FOnra; 0) Monyms FOHnTa;
Koa¢pduuuenr xpenoctu; Koadduuunent ITyaccona;
Mopnyib caBura; Mopnyns caBura;

MO,Z[yJ'Ib 00BEMHOTO CXKaTus, MO,I[yJ'IL 00BEMHOTO CXXaTHus,
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B)Mony s FOnra;

r) Monyns FOHra;

Koa¢pduuunent anuzorponum; Koadpunuenr rpenmnoBaTocTy;

Mopyns casura;

Monyipe 00BeMHOTO C

Mogaynb cnBura;

JKaTus, MO,I[yJ'IL 00BEMHOTO CXXaTHus:,

9) Yxa3ats kputndeckuit yroi (L), mpu KOTOpOM BO3HHMKAET SIBJICHHE [TOJTHOTO BHYTPEHHETO OTPaYKCHUS:

a)30°;
B)60°;
6)45°;
r)90°.

10) Ykazath npeoOpa3oBaHHe KaKuX

cpena |

cpena |l ]ﬁhx“:£§hﬁﬁxhx

X BEJIMYUH BI:II'[O{IHHeT CGﬁCMOHpHeMHHK:

a) QJICKTPUYCCKUX BCJIMYNH B HEIJICKTPUICCKHUC,

0) PNMEKTPUIECKUX BETIMUUH B SIEKTPHUCCKUE;

B) HEAJIEKTPUUIECKHE B DIICKTPUIECKHE.

11) YkazaTp ueMy paBHO JaBJICHHE

Ha (QpoHTe ynapHO-Bo31yIHOH BoiHbIl (YBB) ecnm mnomans padboueit mosepxHo-

-3 2
CTH JaT4yrka paBHa 10 M , a cuna gasienus YBB cocrasmser 5°1 0° H:

a) 15 MIla;

0) 0,2 MI1a; B) 5 mlla; r) 1/15 ml]a.
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12) Ykazath pacueTHyro GpopmMmyIry KodppHIreHTa epeaadil TeXHHIeCKOT0 YCTPOUCTBA:

Ka

13) YkazaTe MaTepualsl, 00JIaJaroNIie Mbe303JIeKTPUIeCKUM 3 dexTom:

a) KBapI, 0) kBap;

rpa¢ur;

ClIaHelr;

O

Oz

B) TYpMAaJIHH;
TypMaJInH; KepaMuKa;
KepaMHUKa; rpadurt;

r) Tpadur;
CJIaHell;

KepaMHKa;

14) Vka3aTp yeMy paBeH IOJHBIA BEKTOP CKOPOCTH CMEIICHHS MPH CEHCMHYECKOM KOJICOAHUH, €CITH TOPH30HTAIBHBIC
Y BEPTUKAJIbHBIE COCTABJISAIOIINE PABHBI COOTBETCTBEHHO: V=2 103M/C; V=4 10° m/c; V=3 10°wm/c:
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1

J29

15) SIBnenue, BOSHUKAOMIEE MIPU CIOXKEHUH B IPOCTPAHCTBE JIBYX MIIHM HECKOIBKHUX BOJIH C ONMHAKOBBIMH IIEPHOAAMH

onpedenenue.
16) MakcumasbpHOE 3HaYCHUE KOJICOTIONIEHCsI BEIMYMHBI, KOTOPOE JIOCTUIaeTCs B T€ MOMEHTHI BpEMEHH, KOT1a

sin(wt + @) =1 onpedenenue.

a) 24-10° wic; 6) 124:10%/c; B) 10%mlc; 1) +/29-10%m/c

17) OTHolIeHHEe BHIXOAHON BEIMYMHBI K BXOJIHOUM BEIMYMHE TEXHUUECKOTO YCTPOUCTBA onpedencHue.

18) O6nacTs HayKH U TEXHUKH, 3aHUMAIOIIasCsa U3MEPEHHEM [TapaMeTpOB CEHICMUYECKUX BOJIH onpeodeneHue.
19) YcrpoiicTBo, MpeaHa3HAYSHHOE JUIsl TallleHNs] COOCTBEHHBIX KOJe0aHUil MasTHUKA onpedeneHue.

20) Konebanus, IpOUCXOASIINE MO 3aKOHY CHHYCA WJIA KOCUHYCa onpedeieHue.
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0) Ilopsinox mpoBeaeHUs] MPOMEKYTOYHOH ATTECTALMM, NOKA3ATEJH M KPUTEPHH
OlLlCHMBAHHSA:

[TpomesxyTouHasi arTecTanus MO AUCHUILTUHE «MeTobl U CPe/ICTBA U3YUYEHUs ObICT-
POIIPOTEKAIOIIMX IIPOLECCOB» BKJIIOYAECT TEOPETUYECKUE BOIPOCHI, MO3BOJIIOIINE OLICHUTH
YPOBEHb YCBOEHHS OOYYAIOIIMMHCS 3HAHUH, U MPAKTUYECKUE 33JaHMs, BBIABISIONINE CTe-
HeHb ¢(hOPMUPOBAHHOCTH YMEHUI U BIaJICHUN, IPOBOAUTCS B OpPME 3aUeTa.

3ayer Mo JaHHOM JUCHMIUIMHE MPOBOAMUTCS B YCTHOH (pOpME IO BOIPOCAM.

Ilokazamenu u Kpumepuu OyeHUEAHUA 3a4ema:.

OTBeT CTyJaeHTa Ha 3a4eTe OLICHUBAETCA OJHOM M3 CIEAYIOLIUX OLEHOK: «3aUYT€HO» U
«HE3a4YTEHO0Y», KOTOPBIE BBICTABIISIIOTCS O CIEAYIOLIUM KPUTEPHUSIM.

OneHKH «3aYTeH0» 3aCly>KUBAET CTYJIEHT, OOHAPYKUBIIUHA BCECTOPOHHEE, CUCTEMAaTHU-
YecKkoe U rIyboKoe 3HaHWe y4eOHOTO U HOPMAaTHBHOTO MaTepHalia, yMEIOLIHi CBOOOHO BHI-
MOJIHATh 3aJaHus, MPEAYCMOTPEHHbIE MPOrPaMMOM, YCBOMBLIMN OCHOBHYIO M 3HAKOMBIM C
JIOTIOTHATEIILHOU JTIUTEPATypOid, peKOMEHI0BaHHOU Kadeapoit. Takke oleHKa «3a4TeHO) BhI-
CTaBJISIETCA CTYACHTaM, OOHAPY>KUBIIUM IOJIHOE 3HaHUE Y4eOHOTrO MaTepuasa, yCIEeIHO BbI-
MOJHSAOIIMM IPEAYCMOTPEHHBIE B MPOrpaMMe 3a/1aHusl, YCBOMBIIUM OCHOBHYIO JINTEPATYPY,
PEKOMEHIOBaHHYIO0 Kadeapoil, TEMOHCTPUPYIOIINE CUCTEMAaTHUECKUN XapakTep 3HAHUM IO
JTUCLUIIMHE U CIOCOOHBIE K UX CaMOCTOSITEJILHOMY IOIMOJHEHUIO U OOHOBJICHHUIO B XOJI€
nanbHeleil yueOHol paboTel U mpodeccuoHanbHOM AestensHocTU. Kpome TOro, orneHkoi
«3a4TEHO» OIICHUBAIOTCS OTBETHI CTYACHTOB, MOKA3aBIIUX 3HAHME OCHOBHOT'O Y4EOHOro Ma-
Tepuaia B 00beMe, HeoOX0UMMOM IS AalibHEHIIel yueObl U B IpeicTosieil padboTe mo npo-
(deccuu, CIpaBIAIONINXCS C BBHITIOJIHEHUEM 33JIaHUN, MPEyCMOTPEHHBIX MPOrPaMMOM, HO J10-
MYCTUBUIMM MTOTPEUIHOCTH B OTBETE HA SK3aMEHE U NP BBIIIOJIHEHUU KOHTPOJBHBIX 3aJaHUM,
HE HOCSIIME MPUHIUIUATIFHOTO XapaKkTepa, KOTr/ia YCTaHOBJIEHO, YTO CTYACHT oOJajaeT He-
00XOIMMBIMHU 3HAHUSMHU JJSl TOCIEIYIOIIET0 YCTPAHEHHUS YKa3aHHBIX MOTPEUTHOCTEH MOJ
PYKOBOACTBOM IIpENoAaBaTesl.

OreHKa «He3aYTEeHO0» BBICTABIISETCS CTY/IEHTaM, OOHAPYKUBIIUM MPOOETbl B 3HAHUSAX
OCHOBHOTO Yy4e€OHOTO MaTepuasa, JOMYCKAIIINM MPUHIIMITHAIbHBIC OIIMOKU B BBITTOJIHECHUH
MPEAYCMOTPEHHBIX MTPOrpaMMON 3aiaHui. Takol OLIEHKH 3aCiy’KUBAKOT OTBETHI CTYACHTOB,
HOCSAIIINE HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIN, TOBEPXHOCTHBIN XapaKTep, KOrAa CTyIEHT
HE MIOHUMAET CYLIECTBA U3J1araéMbIX UM BOIPOCOB, UTO CBUAETEIBCTBYET O TOM, YTO CTYJIECHT
HE MOXET JaJIbIe MPOI0JDKATh 00yUYeHHEe WK MPUCTYNaTh K MPodheCcCHOHATBHOM eI TeIbHO-
cTH 0e3 MOTOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCITUTUINHE.

8. YueOHO-MeTOIMYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI
a) OcHoBHas JUTEpaTypa

1. HosuxkoB, E.A. ®u3nuKO-TEXHUYECKUII KOHTPOJIb W MOHMTOPUHT IPU OCBOEHUU
MOJI3EMHOT'O MPOCTPAHCTBA TOPOI0B: yueOHoe mocobue / E.A. HoBukos, B.JI. llIkypaTHuk. —
Mocksa: MUCHC, 2016. — 174 ¢. - Pexum pocryna: https://e.lanbook.com/book/93675. -
3ari. ¢ ’3KpaHa.

2. Hosukos, E.A. ['€OKOHTpOIb Ha TOPHBIX MPEINPUATHIX: yueOHOe TTocobue / E.A.
Hosuxos, B.JI. Illlkypatauk. — MockBa: MUCUC, 2016. — 174 c. - Pexum pgocryna:
https://e.lanbook.com/book/116930. - 3ar:. ¢ skpaHa.

0) JJlonmosiHuTeEbHAS JIUTEpPATYpPa

1. kypatnuk B.JI., Bo3necenckuit A.C., Kononuna N.B. MeTonb! u cpenctBa uzyue-
HUS OBICTPONPOTEKAIONTUX MPOIeccoB. Yued. mocod. — M.: MITY, 2008. — 309 c.

2. Karano, 1.b. TexHonorus u 0e30MacHOCTh B3PBIBHBIX PA0OT [DJICKTPOHHBIA pe-
cypc]: yuebHoe ocodue / U.b. Karanos. — Dnexrpon. gan. — Kemeposo : Ky3['TY umenun


https://e.lanbook.com/book/93675
https://e.lanbook.com/book/116930
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T.®. lN'opbauesa, 2012. — 112 ¢. — Pexum moctyna: https://e.lanbook.com/book/69448. —
3arii. ¢ ’KpaHa.

3. benmun, B.A. TexHonorust u 0€30MaCHOCTh B3PBIBHBIX PabOT : ydeOHOE mocodue /
B.A. benun, M.I". 'op6onoc, P.JI. KoporkoB. — Mocksa : MUCHUC, 2019. — 74 c. — ISBN
978-5-907061-08-8. — TekcT: dSNEKTPOHHBIN / DIEKTpOHHO-OMOIMOTEYHAsE CUCTEMa
«Jlampy : [caiit]. — URL: https://e.lanbook.com/book/116909 (mara oGparieHus:
30.10.2019). — Pexxum moctyma: /i aBTOPH3. MOJIb30BaTEIICH.

4. Kyry3os, b.H. IIpoekTupoBanre u opraHu3aius B3pbIBHBIX padoT : yueOHuk / b.H.
Kyry3oB, B.A. benun. — Mocksa : ['opaas kuaura, 2012. — 416 c¢. — ISBN 978-5-98672-
283-2. — Tekcr : snekTpoHHBIN // JlaHb : 35ekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/66436 (mata obparienus: 05.02.2020). — Pexxum jmoctyma: ajis
ABTOPH3. MTOJIb30BATEIICH.

5. B3psiBHOE pa3pyieHne ropHsix moposi. Pacuer napameTpoB OypoB3pHIBHBIX paboOT Ha
OTKPBITBIX TOPHBIX pa3paboTkax : yuebHoe nmocodue / B.A. benun, M.I'. ['opbonoc, P.JI. Ko-
potkoB, NI.T. Kum. — Mocksa : MUCHUC, 2019. — 97 c. — ISBN 978-5-907061-09-5. —
Texcr : onexkrponHslid / Jlamp : 2JeKTpoHHO-OMOMmoTeunas cucrema. — URL:
https://e.lanbook.com/book/116910 (nara obOpamenus: 05.02.2020). — Pexxum goctyna: st
ABTOPH3. MOJIb30BATEIICH.

6. Kyry3zoB B.H. u np. be3omacHOCTh CEHCMHYECKOTO W BO3AYIIHOTO BO3ACHCTBHS
MacCOBBIX B3pPBIBOB Ha Kapbepax. Yue0. mocob. — M.,.: MI'TY, 2005. — 180 c.

B) MeTtoanueckue ykazaHusi

1. lomoxwupos J.B.. Meroas!l u cpenctBa u3ydeHusi ObICTPOIIPOTEKAIOIIUX MTPOLIEC-
co. Jlaboparopuslii npaktukyM. — Marautoropck. MI'TY, 2011.-56 c.

2. lomosxupos [1.B., 3ypkoB U.E. MeToibl 1 cpeicTBa ONpeaesieHUs] CKOPOCTEH pac-
MPOCTPAHEHHUs YIIPYTUX BOJH B TOPHBIX OpoiaXx. MeToInYecKue YKa3aHusl MO BHIMOTHEHUIO
npakTH4ecKkux padot. — Marauroropck. MI'TVY, 2008.

3. Homoxwupos [1.B. [IpeobpazoBarenu (1aTUMKH), UCIIOIB3yEMBbIE U1 U3MEPEHUS
¢uznyeckux BeNMMYMH. MeTon4yeckie yKa3aHusl 10 BBIMOJIHEHUIO TPAKTUYECKUX padoT. —
Marnuroropck. MI'TY, 2009.

4. Bayxos FO.H., Kononun 1.B. MeTonas! u cpeacTBa reokoHTpossi. MeTo. ykas. 1o
npoBeieHuto J1abop. padot. — M.: MITY, 2003. — 80 c.

r) [Iporpammuoe obecneuenue u UHTEepHeT — pecypcesol
IIporpammHoe o0ecnieuenue

HauvmeHosaHue O Ne norosopa CpoK aencTsma ANLeH3nn
MS Windows 7 [-1227 o1 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
[-593-16 ot 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 o1 17.09.2007 6eccpoyHo
Kaspersky Endpoind Security | A-300-18 ot 21.03.2018 28.01.2020
ans 6msHeca-CTaH4apTHbIM [0-1347-17 o1 20.12.2017 21.03.2018
[-1481-16 ot 25.11.2016 25.12.2017
[0-2026-15 o1 11.12.2015 11.12.2016
7 Zip cBobogHO pacnpocTpaHaemoe 6eccpoyHo

HHuTepHer pecypcesl

1. Mexaynaponanas crupaBounas cucrema «[lommpea» polpred.com orpacins «O6pa3zoBanue,
Hayka». — URL: http://edication.polpred.com/.

2.HammmonanbHast nHGOPMAITMOHHO-aHATTUTHYECKAs cUcTeMa — POCCHICKHI MHIEKC HAYYHOTO



https://e.lanbook.com/book/69448
https://e.lanbook.com/book/116909
https://e.lanbook.com/book/66436
https://e.lanbook.com/book/116910
http://edication.polpred.com/
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mutupoBanus (PUHLI). - URL: https://elibrary.ru/projest risc.asp.

3. TlouckoBas cuctema Axamemus  Google  (Google  Scholar). -  URL:
https://scholar.google.ru/.

4. NudopmarmonHas cuctemMa — ExuHOE OKHO J0CTyra K MHGOPMAIMOHHBIM pecypcaM. -
URL: http://window.edu.ru/.

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHWE ayIUTOPUN OcHaieHue ayJiuTopun

Y4eOHbIe ayIUTOPUH JJIs IpoBe- | MyJIbTUMEIUIUHBIC CPEICTBA XPAHEHUS, TIEPeIauu U

JICHUS 3aHATHH JIEKIIMOHHOTO TUTIA | IPEJICTaBICHUS WH()OPMAIINH.

Y4eOHbIe ayIUTOPUH I IPoBe- | MyJIbTUMEIUHHBIC CPEICTBA XPAHEHUS, TIEPeIadu |

JICHUS TPAKTUYECKUX 3aHITHA, npeICTaBICHUs HH(DOPMALIUH.

IPYIIIOBBIX U UHAUBUIYAIbHBIX KoMIuiekc TeCTOBBIX 3aaHMid STl IPOBEICHHUS IIPOMe-

KOHCYJIbTAIMH, TEKYIIET0 KOH- JKYTOYHBIX U PYOEIKHBIX KOHTPOJICH.

TPOJISL ¥ TIPOMEXYTOYHOM aTTe-

CTalyu

IToMeleHust JyIst CaMOCTOSATEb- [Tepconanbubie KoMIbIOTEPHI ¢ makerom MS Office,

HOW pabOThI: 00YJAFOIINXCS BBIX0I0M B IHTEpHET U ¢ JOCTYIIOM B DJICKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEIly YHHBEPCHUTE-
Ta

[TomereHus 111 XpaHSHUS Ikader i XpaHeHUsT y4eOHO-METOAMYECKON JIOKY-

MPOPUIAKTUYECKOTO 00CITY)KMBa- | MEHTAIlMU, y4eOHOTO 000PYI0BaHUS U yueOHO-

HUsl y4eOHOro 00opyIoBaHuUs HarJSIIHBIX [TOCOOUH.
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