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1. Poan JUCHHUILINHBI «DU3HKA TOPHBIX IIOPOJ MGCTOPOMCHHﬁ yriaesoaopoaos» B (l)OpMPIpOBaHI/II/I KOMIIeTEeHII il BBIITYCKHHUKA:

PesyabTaT -
Dj1eMeHT 06pa30BaTeIbHOI Kon o CocTaBJisioLIHe Pe3yJIbTATOB 0CBOCHHS (eCKPUIITOPBI KOMIIETEHIHIi)
NMPOrpaMMsbI (IMCHUILIMHA, Cemectp KOMIIETeHIIUN HaumeHoBaHHE KOMIIETEHIIUH EEEEE
npakruka, FHA) 0011 Kon HaumenoBanue
MCK(Y)-2.1 CHocoGHOCTD BEISIBIISITH P1 0
CCTCCTBEHHOHAYHHYIO CYIHOCTS TICK(Y)-2.1.B4 aBBIKaMU OIIPEJICNICHUS TapaMETPOB TOPHBIX MOPOJL 110
FeO(bI/BI/['{CCKI/[M AHOMAaJIUAM
¢“3“Ka FOprIX HpO6JICM, BO3HHUKAKIHX B XOOC
podecCUOHANBHOM N =
l'[OpO]I P d) HCK(Y)-21Y4 CIIOJIB30BAaTh JAHHBIC O (I)PI?;PI‘{BCKI/IX CBOHMCTBAaX I'OPHBIX IIOPOA NTpHU
. 7 JIeATEeNbHOCTH, IPUBIEKATh IS [IPOEKTUPOBAHUHU U HHTEPIPETAUH Teopu3HIecKux paboT
MecTopo eHun WX PCIICHNUs COOTBETCTBYFOIIMH OuIBTPallNOHHO-EMKOCTHBIE U (DH3HYECKUE CBOHCTBA KOJUICKTOPOB
yriesoaopoaos (U3UKO-MaTeMATHIECKUI TICK(Y)-2.1.34 (3MEKTpUYECKHE, PAIMOAKTHBHEIE, YIIPYTHE); METPODUINIECKUE
anmapar o MOJIEITH KOJUIEKTOPOB, CIIOCOOBI X (GPOPMHUPOBAHHMS, YCIOBHS
MIPUMEHUMOCTHU U OI'PaHUYCHUS
2. Ioka3zareju 1 MeTOABI OLEHUBAHUSA
I1anupyeMble pe3ybTaThl 00yYeHHsI 10 JUCUUIIHHE HaumenoBanue pasjena THCHMIUIAHBL MerTonbl OLeHHBAHHST
Kon HaumenoBanue (oneHOYHbIe MEPONPHUSITHS)

PI-1 3HaHHE 3aKOHOB PACIIPOCTPAHCHHUS YIIPYTUX Ae(POpPMAIIUil B TOPHBIX Pazgen 1. [MuceMeHHBIE OTIPOCH
NIOPOAAX, B3aUMOJICHCTBUS TOPHBIX ITOPOJ € MIEKTPOMArHUTHBIMU IOJIIMU DuIbTPaLHOHHO-EMKOCTHBIC 3awura 1a00paTOpHBIX paboT
€CTECTBEHHOM M HCKYCCTBEHHOM IIPHPO/IBI, IPOTEKAHHUS CBOMCTBA KOJUIEKTOPOB M-HH Kontposphas pabora

N YTIEBOIOPOOB DK3aMeH
3JIEKTPOXMUMHUYECKUX IIPOLECCOB B HUX, PAJUOAKTUBHBIX IIPEBPALEHAN U P 5
. . asgen 2.
B3aMMOJICHCTBHS P/a U3IYUCHHUS C BEIIECTOM. Y MEHHE pellaTh Ha 3TOU DU3MYecKHe CBONCTRA 1
OCHOBC TCOPCTHUCCKHUEC U NPUKIIAAHBIC 3a1a1H. HeTpO(bI/I:%I/I‘IeCKI/Ie MOJIENIN M-Hii
YIIeBOAOPOIOB
PII-2 3HaHue MOHATHHA U BUJIOB MOPUCTOCTH, TPOHUIIAEMOCTH, TITMHUCTOCTH, Paznmen 1. [TuceMeHHBIE ONPOCHI

CHoCcO00B MX OIPEAEIeHNs, B3AUMHOTO BIMSHUS, BEPTUKAIBHON U
JaTepaJbHON U3MEHYMBOCTH B IUTaCTaX-KoJulekTopax. [loHnManue
ypaBHenuii laxnoBa-Apum, HepHcra, Jlapuonosa, Japcu, Kozenu-
Kapmana. YMeHune mpoBoAnTh Ha OCHOBE PE3yIIbTaTOB J1a00PaTOPHBIX
uccnenoBanui u faHHbIX I'YIC koppensiMoHHO-perpeCCUOHHBIN aHATU3
JUTSL TIOCTPOCHUS METPOPU3NIECKUX 3aBUCUMOCTEN THIa «kepH-I TIC»,
«KepH-KepH». YMeHHe Ha (poHEe BMEIIAIONINX TOPOJI PA3IHIaTh
KOJIJIEKTOPHI ¥ 30HBI BHYTPH HHUX, HACHIIIEHHBIE PAa3HBIMHU (IIIOMIAMH,
HCTIONB3YS it 9Toro cBefeHus o YIC miacToB, ux AudGy3noHHO-
a/IcCOpOIIMOHHOM aKTUBHOCTH, ECTECTBEHHOH PaliOaKTUBHOCTH, PEAKIINU Ha
HEWTPOHHOE M TaMMa 00JTydeHue, BpeMeHH podera yrnpyrux BOJIH.

OUIbTPalMOHHO-EMKOCTHBIE
CBOICTBa KOJUIEKTOPOB M-UI
YIJIEBOIOPOAOB

Pazpnen 2.

dusnyeckue cBoiicTBa U
neTpou3nIecKre MO M-Ui
YTIEBOIOPOOB

3amuTa 1abopaTopHBIX padoT
KonrponsHas padora
OK3aMeH




PO-3 [Nonnmanwme CBSI3U CTPYKTYPHI reopu3ndecknx aHoMmanuii B ckBakuHe ¢ ®EC| Pasnen 1. ITuceMeHHBIE OIIPOCHI
KOJIIEKTOPOB M (pH3MYECKHMHU CBOHCTBAMH BMEIIAIOMHX MTOpo. ITornmanue | PHIBTPALHOHHO-EMKOCTHEIC 3amuta 1abopaTOpHBIX paboT
CYIHOCTH MeTPO(GHU3MIECKOTO MOIETUPOBAHUS | CBA3U TIETPODUSUKH C CBOUCTBA KOJUICKTOPOB M-1H Kontponbhas pabora

o YTICBOIOPOAOB DK3aMeH
reoJIoro-reo(pu3NIeckuM MOACIUPOBAHUEM MECTOPOKICHUH
Paznen 2.
YTIeBONOPOOB. PuznyecKkue CBOWCTBA U
nerpoGU3MIecKre MO M-Hi
YTJIEBOJIOPOJIOB

3. HlIkauaa oueHUBaAHUA
[Topsimok opraHu3aluy OLEHUBAHUS PE3YJIHTaTOB OOYYEHUS B YHUBEPCUTETE PETJIAMEHTHPYETCS OTACIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —

«Cucrema OLIEHMBaHMSI PE3yJIbTaTOB 00y4eHHsI B TOMCKOM MOJUTEXHHUYECKOM yHuBepcutere (Cuctema oneHUBaHUs)» (B IEHCTBYIOIIEH PEIAKIIUN ).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHWBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAS M JIMTEpHas) MO BHUJIAM
yaeOHoi nestenbHOCTH (mM3ydenue aucuummuinH, YWPC, HUPC, kypcoBoe NpOeKTUpPOBAaHME, NPAKTHKH) ONPEILISICTCS CyMMOH Oa/uioB TIO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHOM aTTecTaluy (MTOroBast peMTHHIroBasi olieHka - MakcuMyMm 100 GaioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLCHOYHBIC MCPOIPUATUA TCKYLICTO KOHTPOJA U HpOMe)KYTOqHOﬁ aTTcCTalluu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI[yeMaSI mKajga ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTtBeTcTBHE
" Onpeueneﬂne OLCHKHA
3aJaHust TPAAHUHOHHOHU OLICHKE
90%+100% «OTIUIHO» OTiIn4HOE MOHMMAaHKE MPeMeTa, BCECTOPOHHHE 3HAHHA, OTIIMYHbIE YMEHUS U BIIaJIEHHE ONBITOM IMPAaKTHUECKOH JAesTeNbHOCTH,
HEOOXOIMMBbIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJIbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJHOE MOHUMAaHHUE MIPEMETa, XOPOIINE 3HAHWS, YMEHHS U OIBIT MIPAKTHUECKON AEATEIbHOCTH, HE0OXOUMBIE Pe3yIbTaThI

06yqu1/1;1 C(I)OpMI/IpOBaHLI, Ka4yCCTBO HU OJJHOI'O M3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIHYCCTBOM 0asioB

55% - 69% «Y IOBI.» [IpuemiteMoe MOHUMAaHKE TPEAMETA, YIOBICTBOPUTEIEHBIC 3HAHHS, YMEHISI U OIBIT IIPAKTHYECKON ACATEIEHOCTH, HEOOXOIUMBIC
pe3ynbTaThl 00y4deHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHCHO MHHAMAIIEHBIM KOJIMYECTBOM OalsIoB

0% - 54% «Heynosin.» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM




[IIxana 1ys OLICHOYHBIX MEPONPUATHI dK3aMEHA

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/IaHuii DK3aMeHa 0asL TPAAMLIMOHHOI OLleHKe Onpenesnenne onenKu

90%+100% 18 +20 «OTIMIHO» OTnMYHOE MOHNMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMEHUS | BJIA/ICHUE OINBITOM MIPAKTHUECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJMYECTBOM OAJLIOB, OJIM3KHM K MAaKCUMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJTHOE TIOHUMAaHHUE MIPEMETa, XOPOITHE 3HAHHS, YMEHUS U OIBIT IPAKTHUECKOH AEATEIbHOCTH, HEOOXOIUMBIC
pe3ynbTaThl 00y4eHHus CHOPMUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OLIEHEHO MUHMMAJILHBIM KOJIMYECTBOM OalIoB

55% - 69% 11+13 «Y IOBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIBLHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW ESTEIbHOCTH, HEOOXOJMMBbIE
[pE3yNBTaTEl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO MHHIMAJIbHBIM KOJIMYECTBOM OaNIoB

0% - 54% 0+10 «Heynosi.» Pe3ynbTaThl 06y4eHHUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUAM

4. IlepeyeHb TUNOBBIX 3aJaHUI

OueHoYHbIe MeponpusaTHs

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3aJaHni

1. [IucbmMeHHBIE OMTPOCHI

1. Yro takoe xoadduipenT riuaucroctu? [lepeuncianre n3BecTHbIE BaM KOI(QPHUIUESHTHI TIIMHUCTOCTH.
2. Yem c nozunuu GEC oTnnyaercs KOIEKTOP U MOKPHIIIKA 3aJIEKHU YIIIBOJOPOIOB?
3. Ilepeunciute M3BECTHBIC BaM BUJIbI TOJISIPHU3AIIMH TOPHBIX ITOPOJ.

2. 3amura 1abopaTopHBIX padoT

Bompocsr:

1. Kakue BUIBI TOPUCTOCTH TOPHBIX TIOPOJ BBIACIISIOT?

2. Kakyto NopuCcTOCTb ONpenesT HEUTPOHHBIM KapOTaXK, a KaKyro KapoTa)Xk CONPOTHUBICHUNA?

3. Kak cooTHOCSTCS IO paIioaKTHBHOCTH OCHOBHBIE JIMTOTHITHI pa3pesa 3anaaHo-CHOMpPCKOro 0caovyHoro JexJa.

3. KonrponbHas padora

Jaiite noHsTHE YAECTBLHOMU 3IEKTPONPOBOJIHOCTH.

KakoBbl pa3niuust MUHEPAIOB ITPOBOAHUKOB, ITOJYNPOBOIHUKOB M IM3JIEKTPUKOB C TOUKH 3PCHUS XUMUH?
Ha3zoBute THIBI HOCHTENEH TOKAa B MUHEpaIaXx U TOPHBIX MOPOIaX.

OnumuTe METOAUKY OIPEeNICHIs TUIIa HOCUTENEeH ToKka B MUHEepaJlaX-MOJIyIPOBOTHUKAX.

OnumuTe Kak Ha 3JEKTPONIPOBOIHOCTE BIUSIOT MUHEPAIBHBIN COCTaB, CTPYKTypa, MOP(HOJIOTHH PYA, BIAKHOCTh U
ra30He()TCHACHIIIICHHOCTb.

4. DK3aMeH

Bomnpocs! k 3k3aMeny 1o aucnuiuinHe «PHu3nuka TOpHEIX OPOJ MECTOPOXKICHUH YTIIEBOJOPOIOBY

1. WM3o0pasuTe cXeMaTHYHO OCHOBHBIC BHJIbI JIOBYIICK He()TH U ra3a. JlaiTe ompeaescHHe KOoJUIeKTopa HedTH U rasa.
[ToxaxuTe ero moyIo’keHUe B JTOBYIIKE.

2. Jlaiite ompeneneHre OCHOBHBIX apaMeTpoB, onuckiBaromux OEC ropHsix nopoa.

3. TlosicHuTe 4TO TaKkoe MEepPBUUYHAs U BTOPUYHAS NOPUCTOCTh. [IpuBeanTe npuMepsl NEPBUYHBIX U BTOPUYHBIX Hop. UeM
OTIMYAIOTCSA OTKPBITBIE U 3aKPBIThIE MOPBI?

4. UYro Takoe xkoddduiuent mnopucroctn? Kakue kod3(p(GUIMEHTH HOPUCTOCTH OBIBAIOT M 4YeM MEXIy Cco00i

oTauyaroTca’?

[lepeuncaure BUABI MPOHUIIAEMOCTH TOPHBIX MOPOJ] M MOSCHUTE UX CMBICIL.

3anummre 3axoH Jlapcu. [losicHUTe BETUYHHEBI, B HETO BXOAAIINE U €T0 (U3NIECKU CMBICII.

Uro Takoe IIMHICTOCTh TOPHBIX opon? IlepednciuTe BUABI TIAMHUCTOCTH U OOBSCHUTE UX.

[epeuncaure K03 HUITNESHTH TTHHACTOCTH U TOSCHUTE MX CMBICIL.

B uéM cyTh M OCHOBHOH pe3ynpTaT KaTHOHHOrO oOMeHa B ropHeiXx nmoponax? Kak cBs3aHa €MKOCTh KaTHOHHOTO

Y 0N




OueHo4nble MEPONPHSITHS

IIpuMepbl THIOBBIX KOHTPOJIbLHBIX 32JaHHI

oOMeHa U yzeNnbHast TOBEPXHOCTh TOPHOU MTOPObI?

10. 3anumute ypaBHeHue Jlamiaca i KaOWUISIPHOTO AaBIE€HUS B KPYTJOM IMIMHApUYEecKoM Kamusuisipe. IloscHure
BEJTMYUHBI B HETO BXOJSIINE U €T0 CMBICIL.

11. Yro Takoe cmaunBaemMocTh? Kak cBsi3aHa cMaunBaeMoCTh U TUAPOPHIBHOCTH/TUAPOGOOHOCTH TOPHOU TOPOIHI?

12. Kak m3mensiercst YOC ropHO# mopozsl MpH HackleHNH e€ pa3sHbiMu Qurongamu? Kakue mapameTpbl HE0OX0IUMO
3HaTh U1 onpenenenHus YOC niaacToBoi BOAbI?

13. Ommmmre npouecc Tudy3HOHHO-aICOPOITHOHHON TOIAPU3AINH B TIMHAX U TIECYaHUKAX.

14. UYem BbI3BaHA paJHOaKTHBHOCTH TOPHBIX MOpo? Kak cBs3aHa paJioaKTHBHOCTh TOPHBIX TOPOJ C X TIMHUCTOCTHIO?

15. HammmmTe BBIpaKeHUE IS ONPEAENICHHUS IapaMeTpa MOPUCTOCTH KOJUIeKTopa. [10SCHUTE CMBICI BXOIIIIUX B HETO
BEJINYHNH.

16. HammmmTe BBIpa)KeHUE VISl ONpEIENICHHS MTapaMeTpa HACHILEHUS KoJuleKTopa. [1oscHUTE CMBICK BXOISIINX B HETO
BEJINYHNH.

17. 3amummure ypaBHeHue Apuu-/laxHoBa. MokHO nu ompenenuts KHr, ucnons3ys ypaBHeHHe Apun-/laxHoBa (OTBET
nosicHure)?

18. Mcnonb3ys nerpodusuueckoe ypapuerue Kn=10,2*Anc+13,6 u Pr=1,1914*Kn™"”® onpeaenute nopucTocTs 4ncToro
IecyaHuKa. 3anuImuTe Kak cBs3anbl Anc 1 YOC BOAOHACKHIIIIEHHOTO MIacTa.

19. Yro takoe mHTepBanbHOe Bpems mpobera BomHbl (AT)? Hammmmre B oOmem Buae ypaBHeHue cBsizu AT u K,
MOSICHUTE (U3UUECKUX CMBICI BXOJSIIMX B HEro BEIMYMH B Cilydae €CJIM TOpHas I0poJa COCTOMT U3
MOHOMHUHEPAJIBHOTO CKeJIeTa ¥ He()TH B ITOpax.

20. Yro Takoe BOAOPOAHBIN MHIEKC? MOXKHO JIM IO JaHHBIM HEUTPOHHOI'O KapoTaXka OMpPENEIUTh IOPUCTOCTh U XapaKTep
HachlIeHus Kosutektopa? OTBET NOsICHUTE.

5. MeTtoauyeckue yKa3aHusi 10 npoueaype OeHMBAHUSA

OueHoYHbIe MeponpusaTHus

Hpoue)]ypa MPOBEACHHUHA OLUECHOYHOI0 MEPONIPUATHA U He00X0MMbIe METOIMYECKHE YKazaHusd

1. [TucbMeHHBIE OMTPOCHI

B Hauane JICKOUHU CTyACHTAM 3az[aéTc;1 2-3 BOIIpoOCa 1o npezlbmymeﬁ JCKIHMH IJIs1 OTBETA HA HUX
MUCbMEHHO. UTOOBI OTBETUTH HA BOIIPOCKHI, CTYACHTaM H€06XOI[I/IMO J0Ma MMOBTOPUTH MaTCpUall
npenbmymef/i JICKIMH, O] 4€T0 UM HCO6XOI[I/IMO CaMOCTOATCIIBHO pa306paTL U TIOHATH €€ COJACPpIKaHUC C
IIOMOIINBIO KOHCIICKTA JICKIIUU U yqe6H0171 JIUTEPATYPHI. Ilocme CIa4yu CTyAC€CHTaMU OTBETOB,
npenoaaBaTeyib OTBEYACT HA 3aITaHHBIC UM BOIIPOCHI. Bes npoacaypa 3aHnumMacT 5-7 MHHYT.
HpenonaBaTenL IMOCJIC 3aHATHUSA TPOBCPACT OTBETHI. 3a BCPHBIC OTBCTHI CTYACHTHI IMOJIYy4YarOT Oasn.

2. 3amura J1abopaTOpHBIX padoT

CTyneHThl BHIIOIHSIOT 33JJaHHE TI0O METOAMYECKOMY YKa3aHHIO K 1JaOopaTOpHO# paboTe, TOTOBAT OTYET
110 33JJaHHIO U CHIAIOT €T0 Ha MPOBEPKY IpernoiaBaTento. [IpemogaBarens mpoBepseT OTIET, YKa3bIBaeT
OLIMOKH, TIOCJIE UCTIPABIIEHUS] KOTOPBIX, CTYJEHT JOMYCKAeTCs K 3aluTe J1a00opaTopHOil padoThI,
MIPOXOSIICH IMyTéM OTBETOB Ha BOMPOCH! Mpenoasarens. [IpernonaBaTens 3a1aéT BOPOCH MO IMYHKTaM




OueHo4nble MEPONPHSITHS

IIpoueaypa npoBeaeHHsI OLEHOYHOI0 MEPONPHUATHS U HE00X0JUMBbIe METOAMYECKHE YKAZAHHS

3a7aHus OT TEOPETHUYECKUX (Ha HOHMMaHHE 3aKOHOMEPHOCTEeH U (PU3NIECKUX BEINYNH, UCTIOJIB3YEMBIX B
1a00paTOpHOIT) 0 METOANYECKHX (KaK BBIIOIHSIIOCH 33JaHUE), TAKKe 00CYKITAI0TCS pe3yJIbTaThl
pac4€ToB M BBIBOJBI K Ja0opaTopHOI paboTe. 3a 3aMIIEHHYIO pabOTy CTYACHT MOTydacT
(UKCUPOBAaHHOE KOJINYECTBO OAJLIOB.

KontponsHas padora

B 3aBepieHnn kax10ro pasjena Kypca ycTpauBaeTcsi KOHTpOJIbHas paboTa 110 €ro COAEpKaHuIo.
CTyneHTsl U3BEIIAIOTCS O KOHTPOJIbHOM padoTe 3a Heneno. KontponabHas pabota IpoBOAUTCS
IIMCBMEHHO Ha OJTHOM M3 ayIUTOPHBIX 3aHATUl. [IpernonaBarens npoBepsieT OTBETHI CTYAEHTOB U
BBICTABJIET UM 0aJlIbl, IIOCIIE Yero JieiaeT pa3doop ouMOOK CTYICHTOB U Pa3biCHIET KaK CJIeI0BaJIO
OTBETHUTH MO KAKJAOMY IMYHKTY 33JJaHUS KOHTPOJIHHON pabOTHI.

DK3aMeH

CryneHt BeIOUpaeT OmiieT, He 3Has ero coaepkanue. B 6unere 4 Bonpoca. ['oroButcs 10-15 Munyt u
OTBEYAET YCTHO MPENoaBaTellto.




