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OrneHOYHBIE MaTEPHUAIIBI — 3TO COBOKYITHOCTh Y4€OHO-METOINYECKUX MAaTEpUAIIOB
(KOHTPOJIBHBIX 33/IaHUM, ONUCaHUM (HOpM U MpoLEYp), IPEeIHA3HAUEHHBIX JJI OLEHKU
KayecTBa OCBOEHHUS OOYyYarOUIMMMCS JAHHOM JUCIHUIUIMHBI KaK 4YacTU OCHOBHOM
npo¢ecCuoHaIbHONW 00pa30BaTENbHOM IPOTrPAMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHMW, YMEHUH M YPOBHS IHPHOOPETEHHBIX
KOMIETEHIIUN, OOydarolmuxcsl LeasIM U TpeOOBaHMSIM OCHOBHOW MpPO(dhecCHOHATBHON
oOpa3oBaTeNbHOM @pOrpaMMbl B  XOJ€ MPOBEACHHUA TEKYLIEro KOHTPOIS U
IIPOMEXKYTOUYHON aTTECTALNH.

OcHoBHast 3amaya — OOECHEYUTHh OIEHKY YPOBHS C(HOPMHPOBAHHOCTHU
OOIIEKyIbTYPHBIX, OOMIENPO(hECCHOHATBHBIX U MPOGECCHOHANBHBIX KOMIICTCHITHH,
MpUOOpETaEMBbIX 00YUYaIOITUMCS B COOTBETCTBUM C 3TUMH TPEOOBAHUSIMH.

KoHTposib 3HaHMI POBOAUTCS B (POPME TEKYIIETO KOHTPOJISI U MTPOMEKYTOUHON
aTTeCTal1H.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C LEIBIO ONPENEIICHUS CTEIEHU
YCBOEHHUsI y4ye€OHOro Marepuajia, CBOEBPEMEHHOTO BBIABICHUS U YyCTpaHEHMs
HEJOCTaTKOB B TIOATOTOBKE OOYyYarOmMXCS M MPUHATHS HEOOXOIUMBIX MeEp IO
COBEpIICHCTBOBAHUIO METOAMKH TPENoJaBaHUs Y4eOHOM JUCUUIUIMHBI (MOZYJIS),
opraHu3aiuu padboThl OOydaloIIUMXCs B XOA€ Y4YEOHBIX 3aHATHM M OKa3aHUS UM
WHJMBUTyaJIbHON TOMOILH.

K KOHTpOIIO TEeKyllel yCIEBAEMOCTH OTHOCSTCS NMPOBEPKA 3HAHUM, YMEHHU U
HAaBBIKOB, MPUOOPETEHHBIX OOYYAIOIIMMHUCA B XOJAE BBINOJHEHUS WHIWBHUYaIbHBIX
3alaHUi Ha TMPAKTUYECKUX 3aHATUSAX U J1abopaTtopHbix padorax. Ilpu oueHuBaHUU
pE3yNbTaTOB OCBOEHHUS MPAKTHUECKUX 3aHATUH U J1a00paTOpHBIX pabOT MpUMEHsETCS
IIKaja OLEHKU «3a4TE€HO — He 3ayTeHo». KoaumdecTBo 1a00paTOpHBIX U MPAKTUYECKUX
paboT M UX TeMaTuKa ompenesneHa padodeil mporpaMMoil TUCUUIIIMHBI, YTBEPKICHHON
3aBeyIOUM Kadeapoit.

Pe3ynpraT BBINOJHEHHMsS  KaXJAOr0 HMHAMBUAYAJIbHOTO  3aJaHUS  JOJDKEH
COOTBETCTBOBATh BCEM KPHUTEpPUSM OLEHKM B COOTBETCTBUM C KOMIIETCHLIMSIMM,
YCTaHOBJICHHBIMH JUISl 33JaHHOTO pa3Jiesia JUCLUIUINHEI.

IIpoMeXyTOUHBI KOHTPOJb MO JIWCHUILNIMHE OCYILIECTBISETCS IPOBEACHUEM
TEOPETHUYECKOTO 3a4eTa.

Kputepun onenuBanusi ypoBHS c(HOpMHPOBAHHOCTH KOMIIETEHIIMH B MpoIiecce
BBITIOJTHEHUSI TAOOPATOPHBIX PabOT U MPAKTUUECKUX 3aHATUM:

— 41%-60% mnpaBWIBHBIX  OTBETOB  COOTBETCTBYET IOPOTOBOMY  YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMU HA JAHHOM 3Tane ee GOpMUPOBAHUS;

— 61%-80% mnOpaBWIBHBIX OTBETOB COOTBETCTBYET MPOJABUHYTOMY YPOBHIO
c(OpMUPOBAHHOCTH KOMIIETEHIIMH HA JAHHOM 3Tarie ee (OpMUPOBAHUS;

— 81%-100% mpaBWIBHBIX OTBETOB COOTBETCTBYET JTAaJOHHOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIMU Ha JAHHOM 3Tane ee (OpMHUPOBAHUS.
ChopMHpOBaHHOCTh YpPOBHS KOMIIETEHIMI HE HUXE IOpPOrOBOTO SIBISETCS

OCHOBAHUEM JJIsl JIOIyCKa OOY4YaroIlerocs K MPOMEXYTOYHOM aTTeCTalUH 0 JTaHHOU



MUCIHUILINHE.

DopMOH TPOMEKYTOYHOM aTTECTAIlMU T10 JAHHOW AUCUMIUIMHE SIBJISIETCS 3a4eT,
ornenuBaembiii mo mnpuHaToi B ®PI'BOY BO «PI'PTVY» cucreme: «3autreHo» / «He

3a4TCHO».

KpI/ITepI/II/I OLICHUBAHU L HpOMe}KYTO‘{HOﬁ arTeCTallu IIPCACTABJICHLI B Ta6J'II/IIlC 1.

Tabnuua 1 - Kpurepuu onieHMBaHUSI TPOMEKYTOUHOM aTTecTanuu (JabopaTOpHbIE U
NPAKTUICCKHUE 3aHSATHUS, TCOPETHYSCKHUI 3a4eT, YK3aMEH)

[Ikajga oneHNBaHUA

Kpurepuu onieHuBaHuA

«3aAYTCHO»

CTY/AEHT J0JIZKeH: IPOJEMOHCTPUPOBATh OOLIEE 3HAHUE
U3y4aeMOro MaTepHalia; 3HaTb OCHOBHYIO PEKOMEHYEMYIO
IPOTrpamMMON TUCHUIITUHBI YIYEOHYIO TUTEPaTypy; YMETh
CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOU M31araeMoro
BOITPOCA; MOKa3aTh 00IIee BIaJCHUE MTOHATUMHBIM
anmnapaToM JUCIUIUIMHBL, YMETh YCTPAHUTD JOMYIICHHBIC
MOTPENTHOCTH B OTBETE HA TEOPETUUYECKUE BOMIPOCHI U/UITH
MIPY BBIMOJHEHUH MPAKTUYECKUX 3aJ]aHUM MOJT PYKOBOJICTBOM
npenojiaBares, 0o (Mpy HEMPaBUILHOM BBITIOJTHEHUU
MPAKTHUECKOTO 3aJaHMsl) M0 YKa3aHHIO MPENo/1aBaTes
BEITIOJTHUTD JPYTHE TMPAKTHICCKUE 3aJIaHUs TOTO JKE pasiena
JUCITUTITUHBI.

«HE€ 3a4YTECHO»

CTABUTCH B CJIy4ae: HE3HAHMS 3HAUYUTEIIBHOW YacTH
IIPOTPAMMHOTI0 MaTepraa; He BIIAICHUS TOHATUUHBIM
anmnapaToM JUCLUIUIMHBL, CYIIECTBEHHBIX OIIMOOK MPU
U3JI0’)KEHUU Y4eOHOT0 MaTepuaa; HEyMEHHsI CTPOUThH OTBET B
COOTBETCTBHUU CO CTPYKTYPOU M3JIaraeMoro BOIIPOCa;
HEYMEHMS J1€J1aTh BBIBOABI I10 U3JIaraéMOMY MaTepHally.
OneHka «He 3a4TEeHO» TAK)KE CTaBUTCS CTYAEHTaM, KOTOPBIE
HE BBINOJHUIIN U 3aIlUTUIH Ja00paTOpHbIe pabOThI U
MPaKTUYECKUE 3aHATHS, IPETyCMOTPEHHbIE pabouei
IIPOrPaAMMOMN.

OneHka «He 3a4TEHO» TAaKKE CTaBUTCS CTYACHTaM, KOTOPBIE
B XOJI€ 3a4€Ta CIHUCHIBAIIM OTBETHI HA BOIPOCHI CO IIIAPTaJIOK
WJIY C TPUMEHEHUEM TEXHUYECKUX YCTPOMCTB.

KoHTpoJsbHBIE BONPOCHI AJI1 3a1IUTHI JIA00PATOPHBIX padoT

=

Knaccuduxkarus paarnoaokaimoOHHBIX TTOMEX.

2. DHepretnueckas ganbHOCTh JAeiictBus PJIC mpu OTCyTCTBUH TIOMEX, TpHU
HAJIMYUU TIACCUBHBIX, AKTUBHBIX M KOMOMHHpPOBAaHHBIX IOMEX. YpaBHEHHUE
IIPOTUBOPAAUOJIOKALIUH.

3. ®akTopsl, BaMAONME Ha JanbHOCTH AeiicTBus PJIC u 30HBI MomaBieHUs ee

IMOMCXaMHM.




OCHOBHBIE METO/BI U YCTPOHCTBA OOPHOBI C TACCUBHBIMU ITOMEXAMHU.

OCHOBHBIE METO/BI M YCTPOHCTBA OOPHOBI C AKTUBHBIMHU IIOMEXAMH.

Buael nepenatynkoB akTUBHBIX oMeX. VX TOCTOMHCTBA U HEJOCTATKH.

XapakTEepUCTUKH CUTHAJIOB U IOMEX B PaInOJIOKALIUU.

AJTOpUTM U CTPYKTypa ONTUMAIbHON 0OpabOTKHU cUrHaia Ha (POHE MOMEX.

. OCHOBHbIE XapaKTEPUCTUKU LUPPOBBIX (PUIBTPOB.

10 MeToabl CUHTE3a HEPEKYPCUBHBIX PEKEKTOPHBIX (PUIBTPOB.

11. Metox cuHTE3a HEPEKypCHBHOTO (UIbTpa MO KPUTEPUID MaKCHUMyMa
kod(urmenTa noaBIeHNS TOMEXH.

12. XapakTepuUCTUKHN PEKYPCUBHBIX PEXKEKTOPHBIX (PHIIBTPOB.

13. Xapakrepuctuku 3pPexTuBHOCTH ITU(GPOBHIX PHIHTPOB.

14. CpaBHutenbHbll aHanmu3 xapakTepucTuk ¢QuiabTpoB YIIK wu  ¢unsTpoB ¢

ONTHUMHU3UPOBAHHBIMU KO3(P(PUIIMEHTAMH.

©oNo O~

IIpumeps! 3aaa4 11l NPAKTHYECKUX 3aHATUHI
1. Ompenenure UEHTPAIbHBIE YACTOTHl CIEKTPOB OTPAKEHUNH OT 3EMHOU

IIOBEPXHOCTH, €CIM HOCHUTENIb HUMITYJIbCHO-HoIuepoBckol bBPJIC  mBmxkercs co
ckopocthio V = 2160 km/4, Hecymas yacrorta fo = 36 [T, yrosn BusupoBanus f= 60°, a
MaKCHMaJbHasi OJJHO3HAUHO U3MepsAeMas JaIbHOCTh Ryax = 6 KM.

2. Omnpenenurte «Ciaenbie» MaTbHOCTH (B KM) U CKOPOCTH (B KM/4) UMITYJIBCHBIX
PJIC ¢ nepuomnamu notopenusi: 1) 1 mc, 2) 100 mxc, 3) 50 Mxc, eciiu pabouas yactora
PJIC fo=3T1Tu.

3. Omnpenenute «cnenbiey» ckopoctu (B M/c) ummynbcHoit PJIC ¢ punstpom UIIK,
eciu B PJIC ucnonb3yercst BOOYJSIMSA 4acTOThI TOBTOPEHUS UMMYIbCOB Fy = 2 k[t u
F, = 2,5 kI'y, a mmna Boauel PJIC A = 3 cwm.

4. Omnpenenute padouyto yactoty (B I'Tn) nmnynscHoit PJIC ¢ punsrpom UIIK,
eciu B PJIC ucnomns3yercs BoOyJsLMs YaCTOTHI MOBTOPEHUs: uMIyibcoB F; = 1,5 k'L,
F,=1,6 kI'mu F3 =2 kI'1, a mepBas «cienas» ckopocth V¢, = 1080 xm/4.

5. Paccuuraiite yactoty moBtopeHus (B kl'n) ummmnynbcoB PJIC, mpu koTtopoit
IIMPUHA CIIEKTpa 00JIaka IUIOJBHBIX OTpa)KaTelie ¢ TayCCOBCKOM (popMoi crieKTpa U
ko3 dunmrenToM Mexiepuoanon koppemsiuu p(T) = 0,991227 pasua 100 I,

6. Haiinure xoaddunmentsl monaBieHus (B Ab MO MOIIHOCTH) MacCCUBHOM
MMOMEXH C rayccoBcKoi ¢opmoii criektpa puibrpamu YIIK nepBoro u BToporo nopsjaka,
eclii MaKCMMajbHas OJHO3HAYHO HW3MepsieMas NalbHOCTh Ry = 75 KM, a mmpuHa
cnektpa momexu Af, = 80 I'm.



7. Haiinutre xoaduimentsl mnopasneHus (B Ab MO MOIIHOCTH) MacCUBHOM
noMexu ¢ pe3oHaHcHoM ¢Gopmoit crnekrpa QuiasTpamu UYIIK mepBoro u BTOpOrO
MOPSAKA, €CJIM TIEPUO]T CIICIOBAHUS UMIYJIbCOB [, = 0,5 Mc, a IIUpUHA CIIEKTPa OMEXH
Af; =60 I'm.

8. Haitnure koaddumumenTs momasieHus (B Ab 1O MOIIHOCTH) MACCHUBHOM
MMOMEXH B BHUJIE BECOBOM CYMMBI IOMEX C TayCCOBCKOM W PE30HAHCHOU (opMaMu
cnektpa ¢unpTpamu UIIK mepBoro m BTOporo mopsiaka, €Ciau J0Js TayCCOBCKOM
cocrapysttonieit o = 0,9, a oTHocHuTebHas mupuHa criektpa momexu Af, T = 0,05.

9. Onpenenure MUHUMAIbHBIM TOpsAok ¢GumsTpa YIIK, HeoOXoauMmbril s
MO/IABJICHHS 1O YPOBHS IIyMa MAacCUBHOW MOMEXU C TrayCCOBCKOM (OpMOil crieKTpa u
mmpuHor crektpa Af, =50, ecnmu oTHomeHue mmIyM-iomexa (10 MOIIHOCTH)
A =-50 nb, a mepuox cnemoBanus umirysibcoB PJIC T, = 1 mc.

10.06ecrieynT 1M MOAABIIEHWE MACCHUBHOM TOMEXH C PE30HAaHCHOWU Qopmoi
CIIEKTpa U OTHOCHUTENBbHOM mupuHoi criektpa Af,T = 0,008 10 ypoBHS 1ryma ¢GuiIbTp
YIIK 5-ro mopsaka, eciu OTHOIIEHWE ImyM-Tiomexa (mo momrHocTH) A = -20 nb?
OO6ocHyiiTe CBO OTBET.

11.Bo ckoyibKO pa3 U Kak u3MeHuTcs AainbHOCTh AeiictBus PJIC mpu ALLIT u3
BBIHECEHHOM TOYKM MPOCTPAHCTBA, €CIM KO (DHUITMEHT KOPPEIAIUN MIOMEXH B KaHajlax
KomrieHcaTopa p yeeauuures ¢ 0,995 no 0,999?

12. Bo CKOJBKO pa3 MpH TPOYUX PABHBIX YCIOBUSAX OTIMYAOTCS MaTbHOCTH
oOHapyxxenust 1ienu npu nocrtaHoBke AIIl, ecnmu B mepBoMm ciydae 1eib |
MOCTAHOBIIMK Haxondarcss B ocHOBHOM Jjenectke J[HA, a Bo BTopoMm ciiydae
MOCTaHOBIIMK MOMEX JEHCTBYET 1o nepBoMy Jsienectky IHA ¢ ypoBuem Kg, = -12 nb
(o momHOocTH)? PaccTosiHUA 10 11U M TOCTAaHOBIIUKA MTOMEX CUUTATh OJITMHAKOBBIMU.

13.Bo ckoapko pa3 W Kak M3MEHHUTCS JanbHOCTh JeiictBus PJIC mnpu
CAMOTIPUKPBITUN TIENM TPUIETLHON AaKTUBHOW TIOMEXOH, eciiu Kod(DPUIMeHT
KOppeNsiMu TOMEXW B KaHajax KommeHcatopa p yBemuuutcs ¢ 0,91 no 0,971, a
MomHocTh 1 KH/I reneparopa nomex yBenum4arcsi COOTBETCTBEHHO B 1,5 u 2 paza?

14.PaccuuTaiiTe BEpOSTHOCTH JIOKHOM TpeBoru F mpu BozneiictBuu Ha PJIC
AIIII, cnexkTpanbHasg MIOTHOCTh KOTOPOM MPEBOCXOAUT CHEKTPAIBbHYIO IUIOTHOCTH
MOIITHOCTH IIyMa mpueMHuKa B 1) g, = 2, 2) g, = 5, 3) g, = 10 pas, eciu u3HaYaIbHO
napameTpbl PJIC paccuuTansl Ha oOHapy>K€HHE MOJE3HOIO CHUrHaja CO CIy4YailHBIMU
HavyaJibHOM (a3oil u amMIumMTyq0il Ha (¢oHE COOCTBEHHBIX IIYMOB IPUEMHHUKA C

5



. -6
BEpOATHOCTBIO0 JokHOU TpeBorn F = 107. Iloporosoe nanpsbkenue U, cUHMTaTh
(bUKCUPOBAHHBIM.

15.PaccunTaiiTe BEpOsSTHOCTh MPABHILHOTO 0OHapykeHus D mpu Bo3nelicTBuu Ha
PJIC ALIII, ciekTpaibHas IIIOTHOCTh KOTOPOM MPEBOCXOUT CHEKTPATBHYIO MIIOTHOCTh
MOIIHOCTH IifyMa mpueMHuka B 1) qim = 2, 2) qu = 5, 3) qu = 10 pa3, eciin u3HAYaIbHO
napametpsl PJIC paccuntanbl Ha OOHApyKEHHE MOJIE3HOIO CUTHAJA CO CIyYalHBIMHU
HavyanpHOW (pa3oil W aMIuMTyAOH Ha (OHE COOCTBEHHBIX IIYMOB IPHEMHHKA C
BEPOSATHOCTAMHM JI0>kHOM TpeBoru F = 10-6 u npaBunsHOTrO 00Hapyxkenus D = 0,9. Tlpu

pacuere IoJjiaraTh, 4TO MOPOroBoe HampsbkeHue UMop M3MEHSETCs Uil CTaOMIN3aIliu
noxuoi tpesoru. (D2 = 0,732, D5 = 0,544, D10 =0,341)

IIpuMepHBIH NepeYeHb OMJIETOB /ISl TEOPETHYECKOI0 3a4eTa

1 Buasl momex. Knaccudukanus nomex.

2 KorepeHTHO-KOMINIEHCAIMOHHBIN TPUHLINI 3a1IUTHI OT TACCUBHBIX TOMEX.

3. [TpyHLIMT 3a1IUTHl OT HECUHXPOHHBIX UMITYJIbCHBIX ITOMEX.

4 Ha3nauenne, coctaB, mpuHIUN pabOTHl amnmapaTypbl 3allUThl OT TOMEX IO
dbynkuunonansHoi cxeme PJIC.

5 VYBogsaume no JaIbHOCTH TOMEXH. MeTo/bI 3alUThI.

6 YBogsume no CKOpoCTH MOMEXU. MeTObI 3aIHTHI.

7. YBoasuue no yriiy nomexu. MeTosl 3alUTHI.

8 [Ipumenenue kputepus Banpaa B 3agaue O0pbObI C YBOIAIIMMU TOMEXAMH.

9 O0BEMHO U MOBEPXHOCTHO PACIIPECICHHBIE TOMEXH.

10. TlomyBoMHOBBIE TUTIONW M OOJIaKa TUTIONBHBIX OTpasKaTeeH.

11. Pacuet 3¢(eKTUBHOI MIIOMIAAN PACCESHUS KOPPEIMPOBAHHOM MMOMEXHU.

12. 3arpagutenbHbIC U MPULIETHHBIC TTOMEXH.

13. TlpukpsITHE 11NN U3 BHIHECEHHOW TOYKU U CAMOIIPUKPBITHE.

14, VYpaBHeHuE MAAIBHOCTU PAJUOJOKAIIMOHHOTO OOHApYXEHHUS TIPU aKTHUBHBIX
IOMEXAX.

15. OtBeTHBIE TOMEXU. METOIBI 3AIUTHI.

16. Xaotmueckue ummnynbcHbie Tomexu (XUIT). MeTob! 3anuThI.
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