[TPMJIOXXEHME 1
MHWHUCTEPCTBO HAYKHU U BBICILIET'O OBPASOBAHU A
POCCHUMCKOM ®EJEPALINNA
denepanbHOE TOCYAAPCTBEHHOE 00 KETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIICTO O6paSOBaHI/IH
PA3AHCKHNI TOCYJAPCTBEHHBIN PATMOTEXHUYECKUIA
YHUBEPCUTET UMEHU B.®. YTKUHA

Kadenpa pagnoTeXxHU4ECKHX CUCTEM

OLEHOYHBIE MATEPHUAJIbI
M0 TUCIHUTUIMHE (MOYJIIO)

b1.B./IB.04.01 «CpencrtBa 3amutsl PJIC oT nomex»
Hanpasnenue noaroroBku

11.03.01 Paguorexuuka

OIIOII

«AnnapaTHo-nporpaMMHaﬂ HHXXCHEPHUA paarOJIOKAIMOHHBIX 1 HABUT'AalTMOHHBIX
CHUCTCEM»

KBanudukarnms (cTeneHs) BoIMMYCKHUKA — OaKaiaBp

®opMbl 00y4YeHHS — OUHAas

Psazans 2023



O1neHOYHBIE MaTEepPHAIIBI — 3TO COBOKYITHOCTh YU4€OHO-METOIMYECKUX MATepUaIoB
(KOHTPOJIBHBIX 3aJlaHUN, OMMCaHUN (OpM U MPOUEAYP), MPETHAZHAUCHHBIX ISl OLIEHKU
KauecTBa OCBOEHHUs OOydYarolmMMUCS JaHHOM JUCHUUIUIMHBI KaK 4YacTH OCHOBHOM
npodecCuOHANBHON 00pa30BaTEIHLHOM MPOTPAMMBI.

[lenb — OLIGHUTH COOTBETCTBUE 3HAHWN, YMEHHUUW U YPOBHS NPUOOPETECHHBIX
KOMIIETEHIIMM, OOydJarommxcsi edsiM U TpeOOBaHMSAM OCHOBHOM mpodeccuoHanbHON
oOpa3oBaTeNbHOM TPOrpaMMbl B XOJ€ TMPOBEACHHUS TEKYIIEro KOHTPOJIS U
MIPOMEXKYTOUHOU aTTECTalIUU.

OcHoBHast 3amaya — OO0ECHEUUTh OLEHKY YpPOBHS CQOPMUPOBAHHOCTH
OOIIEeKYIbTYPHBIX, OO0IIEeNPOPECCHOHATBHBIX W TPO(PECCHOHATBHBIX KOMIIETEHIIUM,
npruoOpeTaeMbIX 00yUYaroIMUMCs B COOTBETCTBUU C ITUMU TPEOOBAHUSIMU.

KoHnTposnb 3HaHu# npoBOauTCSA B (hOpME TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTeCTal1H.

Texkyumii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C LIEIBIO ONPEJEICHUSI CTEIICHU
YCBOEHHUsI y4yeOHOro Marepuana, CBOEBPEMEHHOIO BBISIBICHUS U  YCTpaHEHUs
HEJIOCTAaTKOB B TMOATOTOBKE OOYYaIOIMIMXCA W MPUHATUS HEOOXOIHUMBIX MEpP IO
COBEpUICHCTBOBAHUIO METOJMKU TMpPENnoJaBaHus Yy4eOHON AMCHMILIUHBI (MOIYJS),
OpraHm3zaiy paboThl OO0y4alomMXcs B XOJ€ Yy4eOHBIX 3aHATUH U OKa3aHUS UM
VHIUBUAYaTbHOW MTOMOIIH.

K KOHTpOII0 Tekylel ycrneBaeMOCTH OTHOCATCS NMPOBEpPKA 3HAHWM, YMEHHU WU
HABBIKOB, MPUOOPETEHHBIX OOYYAIOIIUMUCSA B XOJI€ BBIMOJHEHHUS WHAMBHIYaIbHBIX
3aJ]aHUi Ha TPAKTHUECKUX 3aHATUSAX W JabopaTopHbIx pabortax. Ilpu ouenuBanuu
pE3yIbTATOB OCBOCHHS MPAKTUYECKUX 3aHATUN W JAOOPATOPHBIX pabOT MpUMEHSETCS
[IKaja OUEHKH «3a4TeHO — He 3auTeHo». KonnyecTBO 1abOpaTOPHBIX M MPAKTUYECKHUX
paboT M UX TeMaTHhka omnpejeraeHa padodei nporpaMMon JUCIUIUTMHBI, YTBEPKICHHON
3aBeyIONINM Kadeapoi.

Pe3ynbrar BBIMONHEHUS  KaXJIOrO0  WHJMBUAYAJbHOTO  3aJaHMsl  JOJDKEH
COOTBETCTBOBaTh BCEM KpPUTEPHUSIM OLEHKH B COOTBETCTBUM C KOMIIETCHIIUSIMU,
YCTaHOBJIEHHBIMM JUJIS1 33JIaHHOTO pa3jiena AUCIUILUINHBI.

[IpoMeXyTOUHBI KOHTPOJIb MO JUCHMUIUIMHE OCYIIECTBIISIETCS IPOBEACHUEM
TEOPETHUUECKOTr0 3a4eTa.

Kpurepuu onenuBaHusi ypoBHS CQOPMHUPOBAHHOCTH KOMIETEHIMH B IpoIliecce
BBITIOJTHEHHUS JTAOOPATOPHBIX PabOT M MPAKTUYECKUX 3aHSATHH:

— 41%-60% npaBWIBHBIX OTBETOB COOTBETCTBYET IOPOrOBOMY  YPOBHIO
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIMH Ha JAHHOM JTare ee (GopMHpOBaHUS;

— 61%-80% npaBWIBHBIX OTBETOB COOTBETCTBYET HPOJBUHYTOMY YPOBHIO
c(hOpMHUPOBAaHHOCTH KOMIETEHIIMH Ha JAaHHOM JTarne ee GopMHUpOBaHUS;

— 81%-100% mnpaBUIBHBIX OTBETOB COOTBETCTBYET OSTAJOHHOMY YPOBHIO
c(hOpMHUPOBAaHHOCTH KOMIIETSHIIMH Ha JAHHOM dTarne ee GopMUpoBaHUSI.
ChopMUpOBaHHOCTh YPOBHSI KOMIIETEHIIMH HE HUXKE IIOPOTOBOrO SIBIIAETCS

OCHOBaHUEM JJIsl JIOMycKa O0ydarolerocss K MpoMeXyTOYHOM aTTecTaluu Mo JaHHOU
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JUCIUILIHHE.

DopMOl MTPOMEXKYTOUHOM ATTECTAIMU MO JAHHOW NHUCIUIUIMHE SIBJISIETCS 3a4eT,
ornennBaeMbii o mpuHATOH B ®PI'BOY BO «PI'PTVY» cucreme: «3auTteHO» / «HE

3a4TCHO».

KpI/ITepI/II/I OLICHUBAHUA HpOMC)KYTO‘IHOfI aTTCCTaluM IMPCACTABIICHBI B Ta6JII/H_Ie 1.

Tabnuua 1 - Kputepun oreHnBaHus TPOMEKYTOUHOM aTTecTanuu (JlabopaTopHbIe U
MPAKTUYECKHUE 3aHATHS, TCOPETHUECKUH 3aUeT, IK3aMEH )

Ikasa oneHuBaHUA

Kputepuu oneHuBaHus

«3aAYTECHO»

CTYIEHT JA0JIKeH: TIPOJAEMOHCTPUPOBATH O0IIIee 3HAHHE
M3y4aeMOro MaTepraia; 3HaTh OCHOBHYIO PEKOMEHIYEMYIO
IpOrpaMMoOil TUCHUIUIMHBI YU4eOHYIO TUTEPATYPY; YMETh
CTPOUTBH OTBET B COOTBETCTBUHU CO CTPYKTYPOIl U31araeMoro
BOIIPOCA; MOKa3aTh 0011Ie€ BJIaJICHUE MOHATUWHBIM
anmnapaToM JUCLUUIUIMHBI; YMETh YCTPAHUTD JTOMYIIEHHbIE
MOTPENTHOCTH B OTBETE Ha TEOPETUUECKUE BOIIPOCHI U/UITH
IIPY BBIMOJHEHUHU TPAKTUYECKUX 3aJaHUI TI0JT PYKOBOJICTBOM
npernoaaBates, 0o (MpH HETPABUIHLHOM BBITIOTHEHUU
MPaKTUYECKOTO 3aJ]aHusl) N0 YKa3aHUIO IPETojaBaTens
BBITIOJIHUTH JIPYTHE MPAKTUUECKHUE 3aJJaHUs TOTO Ke pas3zera
JUCLUIUINHBL.

«HE 3aYTCHO»

CTABUTCH B CJIy4Yae: HE3HAHUs 3HAYNUTEIIBHOW 4acTH
MIPOTPaMMHOTI'0 MaTepHuaa; He BJIaJICHUS TOHATHITHBIM
anmapaToM JUCIMIUIMHBL; CYIIECTBEHHBIX OMIMOOK MpHU
M3JI0KEHUU y4eOHOTO MaTepuaia; HEyMEHHUsS! CTPOUTh OTBET B
COOTBETCTBHUU CO CTPYKTYPOU U3JIaraeéMoro BOIpoca;
HEYMEHHMS J€aTh BBIBOJIBI IO U3JIara€MOMY MaTepHaly.
OLeHka «He 3a4TEHO» TAKKE CTABUTCS CTYJICHTaM, KOTOPBIE
HE BBIMOJHWIIN U 3aIIUTUIIN JIaOOpaTOpHbIE pabOTHI U
NpPaKTHYECKHUE 3aHATHsI, IPEAYCMOTPEHHBIE paboyeit
IPOTrPaMMOM.

OrneHKa «HE 3a4TEHO» TaKKe CTAaBUTCS CTYJEHTaM, KOTOpPbIE
B XOJI€ 3a4€Ta CIUCHIBAJIM OTBETHI HA BOMPOCHI CO MIMapPTraIoK
WIN C IPUMEHEHHEM TEXHUYECKUX YCTPOUCTB.

KoHTpoJsibHBIE BONPOCHI ISl 3AIIIUTHI JIA00OPATOPHBIX padoT

N —

Knaccudukanus paanonokanMoOHHBIX TOMEX.
OHeprernueckas AanbHOCTh JneictBug PJIC mpu OTCYyTCTBHM TIOMEX, MpHU

HAJIMYUU TIACCUBHBIX, AKTUBHBIX U KOMOMHHMPOBAHHBIX TIOMEX. YpaBHEHHE
MIPOTUBOPATUOIOKALMH.
3. @axkrtopsel, BIHAOMKAE Ha AanbHOCTh AeicTBHs PJIC m 30HBI MOJABICHHUS €€

IIOMEXaMHM.




OCHOBHBIE METOJIBI U YCTPOMCTBA OOPHOBI C TACCUBHBIMU ITOMEXAMHU.

OCHOBHBIE METO/IbI M YCTPOICTBA OOPHOBI C AKTUBHBIMU [TOMEXAMHU.

Bunbl nepenatyukoB akTUBHBIX ToMeX. X JOCTOMHCTBA U HETOCTATKHU.

XapakTepUCTUKN CUTHAJIOB U ITOMEX B PAINOJIOKALUH.

AJNTOPUTM U CTPYKTypa ONTHUMAJILHOM 00pabOTKH curHaia Ha (hoHE IoMeX.

9. OcHOBHBIE XapaKTEPUCTUKU LUPPOBBIX (PUIBTPOB.

10. MeTtozpl cUHTE3a HEPEKYPCUBHBIX PEXKEKTOPHBIX (UIBTPOB.

11. Meton cuHTE3a HEPEKypPCHUBHOTO (QWIbTpa MO KPUTEPUIO MaKCUMyMa
Kod(dpuIeHTa mo1aBIeHNUs TOMEXHU.

12. XapaKTepucTUKU PEKYPCUBHBIX PEXKEKTOPHBIX (PUIBTPOB.

13. Xapakrepuctuku 3p(HEeKTUBHOCTH HUDPOBBIX PUIBTPOB.

14. CpaBHutenbHbIM aHanmu3 xapakTtepuctuk ¢unbtpoB UYIIK wu ¢umsTtpoB ¢

ONTUMU3UPOBAHHBIMU KO3 (DUIIUEHTAMHU.

0 N oL A

IIpumepsl 32124 11l NPAKTHYECKUX 3aHATHI
1. Onpenenure LEHTPAIbHBIE YaCTOThl CIEKTPOB OTPaXEHUW OT 3E€MHOM

MMOBEPXHOCTH, €CJIM HOCUTENb UMITYJbCHO-ToIIepoBckoid BPJIC  aBmxkercs co
ckopocThio V = 2160 kM/4, Hecymas yactota fo = 36 I'T'i, yron BusupoBanus = 60°, a
MaKCUMaJbHasi OJHO3HAYHO M3MeEpsieMas JaTbHOCTh Ry = 6 KM.

2. OmnpenenuTe «ciemnbie» MaTbHOCTH (B KM) U CKOPOCTH (B KM/4) UMITYJIbCHBIX
PJIC ¢ mepuogamu mostopenusi: 1) 1 mc, 2) 100 mxc, 3) 50 Mkc, ecnu pabouas yactoTta
PJIC fo=3 T

3. Ompenenute «cnemnbiey» ckopocTu (B M/c) ummynbcHoU PJIC ¢ punstpom UIIK,
ecii B PJIC ucnonbs3zyercs BOOYJSIMs 4acTOThI MOBTOPEHUSI UMITYyIbCoB F; =2 k'l u
F, =2,5 k', a mymua Boiael PJIC A = 3 cM.

4. Omnpenenute padouyto yactoTy (B ['T) umnynscuoit PJIC ¢ ¢punstpom UIIK,
ecnu B PJIC ucnonb3yercst BOOYJISIIIMS 4acTOThl MOBTOpeHUsT uMiyiabcoB Fi = 1,5 k'L,
F,=1,6 kI'mu F; =2 kI', a nepBas «ciemas» ckopocTsb V., = 1080 km/4.

5. Paccuuraiite yactory moBtropeHusi (B kl'm) mmmynbcoB PJIC, mpu kotopoit
HIMpUHA CHEKTpa o0JaKa AUMOJIBHBIX OTpaxkaTelel ¢ rayccoBCKOi ¢opMoll criekTpa u
koadpurmentom mexneproaHoi koppemnsiuu p(T) = 0,991227 pagna 100 I'm.

6. Haitnure xosdduiments momaBieHus (B Ab 1O MOITHOCTH) MaCCUBHOU
MOMEXH C rayccoBckoi Gpopmoit cniektpa punbrpamu YIIK nepBoro u BToporo nopsijika,
€CJIM MaKCHUMallbHasi OJHO3HAYHO M3MepsieMast NadbHOCTh Ry.x = 75 KM, a mupuHa
cnekrpa momexu Af, = 80 I'm.



7. Haiigute koadduuuentsl moaaBieHuss (B b MO MOIIHOCTH) MHacCHBHOMU
MoOMeXW ¢ pe3oHaHCHOW ¢opmoii crekTpa Guabtpamu YIIK mepBoro u BTOpPOTO
MopsiIKa, €CIM MEPHOJT CIEOBaHUS UMITYJIbCOB T, = 0,5 Mc, a mIUpUHA CIIEKTpa MOMEXHU
Af; =60 I'm.

8. Haiinure kosdduimentsl mnomaBieHus (B Ab MO MOIIHOCTH) TMACCUBHOU
MOMEXHW B BHJIE BECOBOM CyMMBI TNOMEX C TayCCOBCKOM M pe30HaHCHOW (opMamu
cnektpa ¢Quaptpamu UYIIK mepBoro m BTOporo mopsiaka, €CIM OIS TayCCOBCKOM
cocrapismomnei o = 0,9, a oTHOCHTEbHAS IIMpUHA criekTpa momexu Af, T = 0,05.

9. Omnpenenute MUHUMaIbHBIN mopsAok ¢unbTpa YIIK, HeoOXomuMblid Ist
MOJIABJICHUS 10 YPOBHS IIyMa MAaCCHBHOW MOMEXH C TayCCOBCKOM (hopMoil crekTpa u
mmpuHoi crektpa Af, =501, ecnmu orHomieHWe TIyM-iomMexa (IO MOIIHOCTH)
A =-50 nb, a nepuon ciepoBanus ummyibcoB PJIC T, =1 mc.

10.06ecmieunT 1M TMOJABIEHHWE TACCUBHON IMOMEXH C PE30HAHCHOU (opMoit
CIEKTpa W OTHOCHTEIbHOM mmmpuHon crektpa Af,T = 0,008 10 ypoBHS 1ryma QUIBTpP
YIIK 5-ro mopsimka, eciau OTHOIIEHWE ImyM-momexa (mo wmomHoct) A =-20 nb?
OO6ocHylTe CBOW OTBET.

11.Bo ckonbko pa3 u Kak U3MeHUTCs nainbHOCTh aeiictBus PJIC mpu AT u3
BBIHECEHHON TOYKH MPOCTPAHCTBA, €CIM KOI(PPUIIMEHT KOPPEIAUd MTOMEXH B KaHaIax
komneHcaropa p yseruuures ¢ 0,995 no 0,999?

12. Bo CckOABKO pa3 MpU NPOYMX PABHBIX YCIOBHSX OTIMYAIOTCS JAIBHOCTH
oOHapykenusi nenu Tipu mnoctaHoBke AIIIl, ecaim B mepBoM ciaydae I1elb |
MIOCTAaHOBIIMK HaxonsATca B ocHOBHOM Jenectke J[HA, a Bo BTOpoM ciyuae
MOCTAHOBIIUK MOMEX JACWCTBYeT 1o nepsomy Jjenectky JIHA ¢ ypoBHem Kg, = -12 1b
(mo moutHoCcTH)? PaccTosHMs 10 1I€AM ¥ MOCTAHOBIIMKA TOMEX CUYUTATh OJIMHAKOBBIMU.

13.Bo CKOJIBKO pa3 W Kak M3MEHUTCA JAalbHOCTh JaeictBus PJIIC npu
CAMOTIPUKPBITHHM  IIeJIM  TPHUIICIBHOM aKTUBHOW TIOMEXOHM, eciu KOA(DPHUIIUCHT
KOppelsiiuh TMOMEXH B KaHanax KommeHcaropa p yeeauwuutcsa ¢ 0,91 mo 0,971, a
mourHocTh U KH/I renepaTopa nmomex yBeauyaTcs COOTBETCTBEHHO B 1,5 u 2 pa3za?

14.Paccunraiite BEepOSITHOCTH JOXKHOM TpeBorn F mpu BozgeiictBuu Ha PJIC
AIII, cnekrpanbHas MJIOTHOCTb KOTOPOMl NPEBOCXOAUT CHEKTPAIbHYIO IIJIOTHOCTH
MOIIIHOCTH ITymMa TpuemMHuka B 1) , = 2, 2) g, = 5, 3) (, = 10 pa3, ecnu n3Ha4aIbHO
napametpsl PJIC paccuntansl Ha oOHapyKEHHE MOJIE3HOTO CHUTHaja CO CIy4YyalHBIMU
HayaJlbHOW (pa3oil U aMIumuTyoll Ha (oHE COOCTBEHHBIX IIYMOB IPUEMHHUKA C

5



. -6
BEPOATHOCTBIO JI0kHOW Tpeporn F = 107. Iloporosoe Hampskenune Ug,, cuuTaTh
(UKCUPOBAHHBIM.

15.Paccunraiite BeposITHOCTh IPABHIILHOTO OOHApyx)eHust D npu Bo3aeiCTBUN Ha
PJIC AILIII, cnekTpanbHas MIIOTHOCTh KOTOPOM MPEBOCXOUT CHEKTPAIbHYIO IIJIOTHOCTh
MOIIIHOCTH IITymMa nmpueMHuka B 1) qun = 2, 2) qu = 5, 3) qu = 10 pa3, eciiu n3Ha4aIbHO
napametpsl PJIC paccuntanbl Ha OOHAapy’>KEHHE IOJIE3HOTO CHTHajla CO CIy4YalHBIMU
HayaJIbHOW (pa3oil U aMIumMTygoll Ha (OHE COOCTBEHHBIX IIYMOB IPUEMHHUKA C
BEPOATHOCTSIMU JI05kHO TpeBoru F = 10-6 u npaBunsHoro obnapysxenus D = 0,9. [1pu

pacdeTe moJsiarath, 4TO MOPOTOBOEe HampspkeHue UmNop M3MEHseTCs I CTaOMIM3aiuu
noxxHo# TpeBoru. (D2 = 0,732, D5 = 0,544, D10 = 0,341)

IIpuMepHBbIi epeyeHb OUIETOB IJIsl TEOPETHYECKOIr0 3a4eTa

Buasr momex. Knaccudukaims nmomex.

KorepeHTHO-KOMITEHCAIIMOHHBIN TPUHLNI 3aIUATHI OT TACCUBHBIX MOMEX.

[IpyHLIMT 3aIIUTHI OT HECUHHXPOHHBIX UMITYJIbCHBIX ITOMEX.

Haznauenme, coctaB, mpuHUUI pabOThl amnmapaTypbl 3alUThl OT IMOMEX IO

dbynkuonansHoit cxeme PJIC.

VYBodmue no JaIbHOCTH NOMEXU. MeTOAbI 3alUTHI.

VYBod1ue 1o CKOpocTH NoMexu. MeTobl 3alIUTHI.

YBogsdmue 1o yriry nomexu. MeToAsl 3aiuThI.

[Tpumenenue kputepust Banbna B 3amaue 00pbObI ¢ YBOJIAITUMH IIOMEXaMHU.

9. OOBbEMHO U MOBEPXHOCTHO pacipeieNIEHHbIE TTOMEXH.

10. TlomyBoJiHOBBIE AUMONU U 00JaKa TUTIOIBHBIX OTpaXKaTeseH.

11. Pacuer s3¢ppexkTUBHOM MIIOMIAAN PACCEIHUS KOPPETUPOBAHHON MOMEXH.

12. 3arpanurtenbHbIe U NPUIIETBHBIE TOMEXHU.

13. IlpukpsITHE LIENH U3 BBIHECEHHOM TOYKHA U CAMOIIPUKPBITHE.

14. VYpaBHeHHE MJaNBbHOCTU PAJAMOJIOKAMOHHOTO OOHAPYXEHUS TPU AaKTUBHBIX
MoMeXax.

15. OtBeTHBIE TOMEXU. METOABI 3aIIUTHI.

16. Xaoruueckue umnysibcHbie Tomexu (XUII). MeToabl 3alUThI.
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