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PABOYASA NMPOrPAMMA YYEBHOW OUCLUUMINUHBI
B1.B.13 OnTnyeckue metoabl U3y4YeHUA pyaHbIX MUHEpanoB

1. Kog n HaumeHoBaHue HanpasneHus nogrotoBku: 05.03.01 Neonorus

2. Npodunb noarotoBku: eonornyeckasa CbeMKa U MOUCKU TBepAbIX NoJsie3HbIX UCKO-
naembIix

3. KBanudcmkauma BbinyckHUKa: 6akanaBp
4. ®opma obyyeHuUs: oYHas

5. Kacbeapa, oTBevawwana 3a peanusauuio AMCUUNNUHLI: Kadeapa nonesHbIX UCKonae-
MbIX U HeApPOMNoJib30BaHUA

6. CoctaButenm nporpamMmmbl. OOLEHT MonsikoBa TatbsiHa HUKonaeBHa, K.r.-M.H.

7. PexomeHpgoBaHa: HMC reonornyeckoro dakyneteta, npotokon Ne 5 ot 15.04.2022 r.
8. YuebHbIn roa: 2023-2024 CewmecTp: 4




9. Llenu n 3agaymn y4eb6HOM AUCLUNIIUHDI

Llensmu ocBoeHus y4ebHON ANCLUNNHBI ABASIOTCSA:

- NOMy4YeHne HaBbIKOB AMArHOCTUKN PYAHbIX MUHEParbHbIX accounauuin ¢ NOMOLLbIO ONTU-
4YeCKON MUKPOCKOMNUM OTPaXXEHHOro CBETA;

- NOMy4YeHNEe HaBbIKOB BbISIBNIEHUSA FEHETUYECKUX M TEXHONOrMYeCKnX oCOBEHHOCTEN py C
MOMOLLBIO ONTUYECKOW MUKPOCKOMMUM OTPAXXEHHOTO CBETa.

3adayu yyebHOM aNCUMNANHDI:

- 3HAaKOMCTBO C YCTPOMCTBOM PYyAHOrO MUKPOCKOMA;

- N3y4eHne ONTUYECKMX, (PU3NYECKUX N XUMUYECKUX ONArHOCTUYECKNX NPU3HAKOB PYaHbIX
MWHepParos.;

- N3y4YeHMe OCHOBHbIX TUMOB CTPYKTYP PYA;

- N3yYEeHMEe XapaKTEPUCTUK Hanbonee pacnpoCTpaHEHHbIX PyAHbIX MUHEParoB;

- OCBOEHME METOAMKM ONUCaHMA aHLWNNGOB 1 COCTaBMEHNst OTYeTa NO MMHeparpaduye-
CKUM UCCMNEeAOBaHUSIM.

10. MecTo yye6HOM gucumnnuHbl B cTpykType OOI: bnok b1; yacTb, opmupyemas y4act-
HUKaMn obpasoBaTenbHbIX OTHOWEHUA. [Ina ee 0cBOeHUs TpebytoTCcsa 3HaHUSA, YMEHNA U HaBbl-
Kn, bopmmpyemble npegllecTByOWNMM gncumnianHamm: Xumus, dusunka, MuHepanorus, O6-
waa reonorus, MNeTtporpadums. 3HaHUSA, YMEHUS U HaBbIKN, hopMMpyeMble AAaHHOW y4ebHOoM
ANCLMNNMHON, HeobXxoaMMbl ANa nocneayrwmnx y4ebHbix aucumnnmH: OCHOBbI MOMCKOB U pas-
BEOKM MeCTOPOXOEHUN MNonesHblX uckornaemblx. PasBegka v reonoro-skoOHOMmMYeckasi oueHka
MECTOPOXAEHUN NOSIE3HbIX NCKONAEMbIX.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHUA MO AucuUNNUHe/MoAayno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUSI oGpa3oBaTeribHOW
nporpamMmmsbl (KOMNEeTEHLUUAMMU) U UHAUKATOPaMUN UX AOCTUKEHUA:

Kog HasBaHune komne- Koga(bl) UHpukaTtop(bl) lMnaHupyemble pe3ynbTaTbl 00y4eHust
TeHUUN
MK-4 | CnocobeH npoBo- MK-4.2. | BbinonHsieT akcnepumeH- | 3HaTb: YCTPONCTBO PYAHbIX MUKPOCKOMOB.
OnTb 060CHOBaH- TanbHble U abopatop- | YMeTb: onpedensitb pygHble MUHepansbl C
HYIO OLIEHKY nep- Hbl€ UCCNeJOBaHUSA No- | NMOMOLLbI (PU3UYECKUX U XUMUYECKUX OU-
CMEeKTUB nccneno- poA v pyA, Ucnonb3ays arHOCTUYECKMX MPU3HAKOB, OMpenenuTenb-
BaHHbIX MrioLwaaen COBpPEMEHHbIE reonorn- | Helx Tabnuu,.
Ha obHapyxeHune Yyeckue npubopsl, ycta- | BnageTtb: HaBblkamu paboTbl Ha coBpe-
MECTOPOXAEHNI HOBKM 1 UHOE 060pydo- | MEHHbIX PyAHbIX MUKPOCKOMaXx.
TBEPAbIX NOME3HbIX BaHwue.
MK-4 CkoNaeMbIx MK-4.3 McnonbayeT kKomnneke 3HaTb: TeopeTnyeckue OCHOBbI PYAHOMN
reonoro- MUWKPOCKOMUU 1 NapareHeTU4ecKoro aHanm-
MUHeparnornyeckmx n 3a pya.
reoXMMMYeckMx MeTodoB | YMeTb: aHanusmpoBaTb U obobwate MuHe-
nccrnegoBaHunm Ans Bbl- | parpaduyeckne faHHble, AaBaTb MOMHYIO
ABMNEHNS NEePCNEKTUBHbIX | XapakTepuUCTUKY aHLWNMGOB.
y4acTKOB MOUCKOBbLIX pa- | BnageTtb: HaBblkamu BOCCTaHOBMEHUSA YcC-
60T 1 MecTopoXaeHUN nosun obpasoBaHus pyn Ha OCHOBaHWUK
TBEPAbIX MOME3HbIX UCKO- | 3HAHWA WX BELLECTBEHHOrO COCTaBa U
naembix. CTPYKTYPHO-TEKCTYPHBLIX 0COBEHHOCTEWN.

12. O6beM AUcUMNNMHbI B 3a4eTHbIX eauHuuax/yac. 2/72
Pdopma NPOMEXyTOYHON aTTecTaumm 3a4eT

13. TpypoemkocTb No BUAamM y4ebHon paboTbl

TpygoeMKocTb
Bug yyebHowm paboTbl Bcero Mo cemectpam
4
AyaouTOpHbIE 3aHATUSA 38 38
B TOM YWCIE: | nexuum




npakTnyeckme
naboparopHble 38 38
CamocTosTensHasa paborta 34 34
dopma NpomexyToUHON atTecTaumm
(3a4em — 0 yac.)
Wtoro: 72 72

13.1. CogepxxaHne AUCLUUNNUHLI

HanmeHoBaHue pasgena

Peanunsauus
pasgena guc-

Ne n/n CogepxaHue pasgena aMCUMNInHbI LUUNAWHBI C NOo-
ONCLUUMINHBI »
MOLLIbIO OHManH-
Kypca, QYMK
1. JlaGopaTopHble 3aHATUA
Llenun n 3apgaun muHeparpadmyecknx nccnegoBaHumim. «OnTnyeckme
AnnapaTypa ans nposegeHus nccriegoBaHni (pygHole | MeToabl u3yde-
11 BBeneHve B pyaHy0 MUK- Mukpockonsl MAH- 9, Monam, MMKpoCcKon cpaBHEHUS, HUS PYOHbIX MU-
' POCKOMMUIO. ocBeTUTENN, Habop 0OBHLEKTUBOB M OKynsapoB). Mpuro- HepanoB»
TOBNEHWe NpenapaToB Ana HabntogeHus. uarHoctu-
YecKue NPU3HaKn pyaHbIX MUHEParioB.
OTpaxaTenbHas CnoCOBHOCTb: CYLLHOCTb SIBNIEHNS, «OnTnyeckme
MeToabl onpefeneHns (06GbEKTUBHBIE U CyOBEKTUB- MeToabl usyye-
Hbl€), 3TanoHbl ANS U3MEPEHUsi, cucTemaTka MnuHe- HUS1 PYOHBIX MU-
panos. LiBeT pyaHbIX MMHeparnoB: cBoeobpasne okpa- | Hepanos»
CKN MUHeparoB B OTPaXeHHOM CBeTe, MeTOAbI onpe-
AeneHus.
dusnyeckne gmarHocTude-
OTHoLeHWe pyaHbIX MUHEPanoB K NONsipu3oBaHHOMY
1.2 CKMe NpU3HaKU pyaHbIX MU- i
Hepanos cBeTy. BHyTpeHHue pednekchi: ycnosus HabnogeHns,
3aBUCUMOCTb OT OTpaxaTernbHOM crnocobHocTu. Teep-
OOCTb: MeTOAbl onpeaeneHns ¢ NOMOLLLIO UM, Mo Xa-
pakTepy NOBEPXHOCTU, MO penbedy, abpasvBHLIM
LTpMxam, MMHepanam Lwkanel Mooca, ¢ noMoLbto
MukpoTBepaometpa MNMT-3.
MarHuTHoCTb.
XMUYeckoe AnMarHocTUYecKoe TpaerneHue: ctaHgapT- | «OnTnyeckne
HbIi HABOP peakTUBOB, TEXHWKA TPaBMNEHWS, Pe3yrib- MeToabl usyye-
13 XvMudeckne gnarHoctnye- | Tatbl TPABMNEHUS, MICTOYHUKM OLLUMOOK 1 MeToAbl UX HUS1 PYOHBIX MU-
' CKMe MPU3HaKu. npegynpexaeHus. MMKpoxMMmyeckme peakumn: peak- | Hepanos»
TVBbI pacTBOPUTENWN U NPOSIBUTENN, METOAbI NpoBee-
HUA peakumnn.
OnpepneneHune pasvepoB 1 | MeToabl uamepenuns pasmepos 3epeH. Okynsp- «OnTnyeckme
14 coepXaHusi pyaHbiX MUHE- | MUKPOMETP 1 06bekT-MukpomMeTp. MeToabl onpegene- | MetToabl U3yde-
' panos. MeToauka onMcaHusi | HUS KOnNnyecTea pyaHbIX MUHEPANOB B 06 beMHbIX HUS1 PYLHbIX MU-
aHwnugos npoueHtax. MeTogmka onvcaHnsi aHLWNngoBs. HepanoB»
CTpyKTypbl pyA. XapakTepuctuka oTaernbHbIX TUMOB «OnTnyeckme
CTPYKTYp. MeToabl nsyveHus cTpyktyp pya. lNocneno- | meTtoasbl nsyde-
15 CTpyKTYPB! PYA BaTENbHOCTb BblAeneHnss MuHepanos. Kputepum on- HUS1 PYOHBIX MU-
pedeneHus nNocrnefoBaTeNbHOCTU KpucTannmnaauum Hepanos»
MUWHEpParioB U COCTaBMEHNE cxeM. ATanbl 1 CTagum
MUHepanu3aumu. 'eHepaunm MMHepanos.
13.2. Tembl (pasgenbl) AUCUUNUHBLI U BUAbI 3aHATUMX
Bugbl 3aHaT1i (KOIMYECTBO YacoB)
Ne HavnmeHoBaHne Tembl
n/n (pasgena) aMcumMninHbl Jlekunn Mpaktuyeckme | JlabopaTopHble Camo;;%ygTeaanaﬂ Bcero
11 BeeneHwve B pyaHyo MUK- 3 > 5
pOCKONUI0
duanyeckne gnarHocTu-
1.2 | Yyeckune Npu3HaKu pyaHbIX 14 8 22
MUHepanos
13 XuMnyeckme gmarHocTu- 9 8 17
YecKkne NpusHaku.
1.4 | OnpepgeneHune pasmepos 6 6 12




N cogepkaHnst pygHbix
MUHeparnoB. Metoauka
onucaHms aHWnmMgos

5. | CTpyKTypbl py4 6 10 16

WToro: 38 34 72

14. MeTogn4yeckne ykasaHus Ans oby4arowmxcsi N0 OCBOEHUIO AUCLUNIIUHbI:

B pamkax gucumnnuHbl npegycMoTpeHbl criegyowme obpasoBaTeribHble TexHonornn: nabopatopHble
3aHATMA U caMmocTosTenbHas pabota cTygeHToB. Ha nabopaTopHbIX 3aHATUAX paccMaTpuBaloTCa Teo-
peTnYecKne OCHOBbI PyaHOW MWKPOCKOMNUK; NPUOBPETaTCs HaBbIKM ANArHOCTMPOBAHUS PYAHbIX MUHE-
panoB C MCMOMNb30OBaHMEM MOMSAPU3ALUOHHONO MUKPOCKOMA OTPaKEHHOro CBeTa, onpefernurenbHbIX
Tabnuy 1 napareHeTM4YeCcKoro aHanuaa.

Mpn nogroToBke K NabopaTopHOMY 3aHATUIO CTYAEHTY HEOOXOAMMO M3YyYMTb TEOPETMYECKUIN MaTepman,
KoTopbl ByaeT MCNonb30BaTbCA B XOAe BbIMNOMHeHUs nabopaTtopHon paboTbl. HyXHO BHMMAaTEnbHO
npoyntTatb MeToguveckoe ykasaHue (onmcaHue) k nabopaTtopHoun paboTe, NpoaymaTth NiiaH NpoBeaeHns
paboTbl, MOArOTOBUTL HEOOXoauMble 6raHku 1 Tabnuubl ons 3anucen HabnogeHun. HenocpencrBeHHO
BbINOMHEHUIO nabopaTtopHon paboThl NpeallecTBYEeT KpaTKu Onpoc obyyalwlmnxca npenogasaTenem
ONSA BbIABNEHWSA UX TOTOBHOCTU K 3aHATUI0. Mpwn BbinonHeHnn nabopatopHon paboTbl HEO6X0AMMbI Ccrne-
ayloume onepaumn: a) nogroToBka MMKpockona; ©) Bocnpon3BegeHe n3ydaemMoro siBNeHns; B) onpege-
fNieHne OnarHOCTMYECKUX MPU3HAKOB PyaHbIX MUHEpPA; ) aHanus, obpaboTka AaHHbIX U 06006l eHne pe-
3ynbTaToB.

[nsa ycnewHoro oBnageHns Kypcom Heobxogmmo obsizaTenbHO nocewatb Bce 3aHATUA. B crnyyasax npo-
nycka 3aHATUS CTYOEHTY HEO0OX04MMO CaMOCTOATENbHO U3YyYnTb MaTepuan 1 OTBETUTb Ha KOHTPOSbHbIE
BOMpPOCHLI MO NPoNyLeHHON TemMe, B TOM Yucrie Ha obpasoBatensHom noptane BIY (https://edu.vsu.ru).
B xope 3aHaTMM obydalommcs pekoMeHOyeTCsi: BECTUM KOHCMeKTupoBaHue yyebHoro matepuana; o6-
paliaTb BHUMaHue Ha Kateropun, opMynupoBKu, packpblBatoLLme CoaepX)XaHme Tex Unm NHbIX SBIEeHN
N NpOLLECCoB, Hay4YHble BbIBOAbLI U MPAKTUYECKME peKoMeHOaumMm no ux NpMMeHeHuto; 3agasaTtb npeno-
AaBaTenNto yTOYHAIOLME BONPOCHI C LIENbI0 YACHEHNSI TEOPETUYECKNX NMOMOXEHUN.

CamocTosiTenbHas paboTta CTygeHTOB npegnonaraet udydyeHme y4ebHon 1 Hay4yHon nutepaTypbl No OT-
OernbHbIM BOMpOCaM TeMaTU4eCKOro niaHa OUCUMNNNHBI, MOArOTOBKY K MpakTU4ecknm paboTtam, camo-
cTosTeNnbHOE MUHeparpadnyeckoe onpeneneHme MMHeEpPanoB; NOArOTOBKY K TEKYLLLEMY KOHTPOMO ycne-
BaeMOCTW.

Ha obpasoBaTtenbHOM nopTtane «ONeKTPOHHbIN yHUBepcuTeT BITY» umeeTcs anekTpoHHbIM Kypc «OnTu-
yeckne MeTofbl N3y4YeHUs pyaHbIX MUHEpanoBy, KOTOPbINA BKMOYaeT B ceba npeseHTaumm no TeopeTu-
4YeCKOM YacTu, YKa3aHus K BbINMOMHEHMIO NPaKTUYECKNX paboT, CCbINKU Ha AONONHUTENbHYO NUuTepaTypy
1 MaTepuanbl NPOMEXYTOYHOWN aTTecTalmu.

15. NepeyeHb OCHOBHOM U AONONTHUTENBLHOMN NUTEepaTypbl, PeCypcoB UHTEPHET, HEO6XO-
OUMbIX AJNIA OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHag nuTeparypa:
Ne n/n MICTOYHMK

1 OnTuyeckne MeToabl U3yYeHUs1 pyAHbIX MUHepanoB. YuyebHo-meToguveckoe nocobue / coct. T.H.
Monskosa, C.M. MNunioruH. - BopoHex: N3g-8o BopoHex. roc. yH-Ta, 2019. — 40 c.

0) gononHuTenbHasa NuTepaTypa:
Ne n/n McTouHKMK
Baxpomeer C.A. PykoBogcteo no muHeparpadgum / C.A. Baxpomees; 1. ynp. ropHOMeTannypr.
2 BY30B, WpKyT. ropHOMeTannypr. uH-T. — 3-e 13g., ucnp. n gon. — Vpkytck: UpKyT. KH. 134-BO,
1956. — 264 c.

BonbiHckuii N.C. Onpegenenve pyaHbIx MuHepanos nog mukpockonowm: [B 3 1.] / N.C. BonbiHckui.

3 — 2-e n3ga., nepepab. n gon. — M.: Hegpa, 1966. — 349 c.

4 HOwko C.A. MeTtoabl nabopatopHoro uccnegosanus pya / FOwko C.A. N3g. 5-e. — M.: Hegpa, 1984.
—389c.

5 UcaeHko M.I1. OnpeagenuTens rmaBHENWNX MUHeparnoB pya B oTpakeHHoM ceeTe / M.I1. NcaeHko,

C.C. bopuwaHckas, E.J1. AdaHacbeBa. — Mocksa : Hegpa, 1978. — 255 c.

LWymckas H.N. M'eHeTuyeckas muHeparpadus: Metogudeckoe pykosogctso / H. U. Wymckas, B.1.
6 JlaxHuukas, H.B. PaxmaHoBa; M-Bo npupog. pecypcos Poc. ®eaepaumun. Bcepoc. Hayu.-uccneg.
reon. vH-T um. A.MN.Kapnuxckoro (BCEIMEW). - CaHkT-leTepbypr : M3g-so BCEMEWN, 1999 .— 99 c.
7 Pampaop . PyaHble MmuHepans! 1 ux cpactanuga / Pampop . — M.: U3a-Bo nHoctp. nut-pbl, 1962. —



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3070&TERM=%D0%92%D0%B0%D1%85%D1%80%D0%BE%D0%BC%D0%B5%D0%B5%D0%B2,%20%D0%A1.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3070&TERM=%D0%92%D0%BE%D0%BB%D1%8B%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98.%D0%A1.%5B1,1004,4,101%5D&LANG=rus

1132 c.

MaHkpaTbes, 1.B. JlabopaTopHble METOALI UCCNESOBaHMSA NOMNE3HbIX MCKOMaeMbIX [ONEKTPOHHbIN
pecypc] : MeToA. ykasaHus k nab. npakTnkymy no muHeparpadun / I.B. MNaHkpatbes .— OpeHbypr :
Oy Ory, 2003 .— 31 c. — Pexum goctyna: https://rucont.ru/efd/213128

W

) MHPOPMaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTenbHblE pecypchbl (oduumanbHble pecypebl UHTEPHET):

Ne n/n Pecypc
9 ONeKTPOHHO-0MGNMOTEYHasn cuctema «YHuBepcutetTckast bubnuoteka onliney» http://biblioclub.ru
10 OneKTpoHHO-6MbNnoTevHas cuctema «KoHecynbTaHT cTygeHTax» http://www.studmedlib.ru
11 ONeKTpPoHHO-0MGnMoTeYHas cuctema «JlaHby https://e.lanbook.com
12 http://geokniga.org - BecnnaTHbIn HEKOMMEpPYECKUIA CrpaBoYHO-06pa3oBaTenbHbIN nopTan Ans
reorioroB, CTy4eHTOB-reosioro
13 http://rucont.ru - MmexxoTpacneBast anekTpoHHas 6udnumoteka (O6C)
14 OnNeKTPOHHbIN y4ebHbI Kypc: OnTuyeckne meToabl U3y4eHus pyaHbIX MMHEPAarioB -

https://edu.vsu.ru/course/view.php?id=2395

16. Mepe4veHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns Ans caMoCTOATeNbHOM paboTbl

Ne n/n McToYHUK
1 OnTu4yeckne MeToabl M3yYeHUs1 pyaHbIX MUHeparnoB. YuyebHo-meToguveckoe nocobue / coct. T.H.
Monskosa, C.M. MNunioruH. - BopoHex: N3g-8o BopoHex. roc. yH-Ta, 2019. — 40 c.
OcHoBbl MMHeparpadum : y4ebHoe nocobue : [Ans CTya. OHEB. M 3a04. OTA-HUI reon. hak. BopoHex.
2 roc. yH-ta, anga cneumansHoctn 020301 - MNeonorus] / BopoHex. roc. yH-T ; cocT. : L.K. Koeanb , T.1.
KopobkuHa .— Boponex : VML BI'Y, 2011 .— 41 c. : un., Tabn. — bubnuorp.: c.40.

17. O6pa3oBaTesfibHble TEXHONOrMU, UCNosb3yemMble NpU peanusauum yyebHom aucumn-
JNIMHbI, BKIOYasA AUCTaHUUOHHble obpasoBaTtenbHble TexHonorun (OOT, anekTpoHHoe
oby4eHue (30), cmewaHHoOe oOyyeHue):

I'IporpaMMa peann3yeTtca C NCnoJib30BaHNEM 3JTEKTPOHHOIO O6y‘-IeHI/IFI n C npuMmeHeHnem ANCTaHUuMOH-
HbIX O6paSOBaTeJ'IbeIX TEXHOMOMNN.

Nenn [MporpammHoe obecneyeHne
1 WinPro 8 RUS Upgrd OLP NL Acdmc
2 OfficeSTD 2013 RUS OLP NL Acdmc
3 HeunckniountenbHble npaea Ha MO Kaspersky Endpoint Security ans 6usHeca — Pacwumnpen-
HbI Russian Edition
4 MporpammHas cuctema ans obHapy>XeHUst TEKCTOBbIX 3aMMCTBOBAHWUI B Y4EOHbLIX 1 HAY4YHbIX

paboTtax AHtTunnarnat.BY3

18. MaTepnanbHO-TeXHU4YeCKkoe obecnevyeHne QUCLUMNIIUHDbI:

Ne ay-
- Aapec HasBaHue ay- | Tun ayauto- MaTepuanbHoO-TexHU4Yeckoe obec-
antopumn pun neyeHue
TOpUU
117 r. BopoHex, YHu- nabopatopus nabopatopus Mwukpockonbl P-312 (12 wT.), konnekumsi
BepcuTeTckas nn.1, | MuHeparpadum pyA, 3a4eTHas KONnekums, Konnekums
nepsbIn Kopnyc aHWIMdOoB, UrorKN cTanbHble, MedHble,
KOnogkm Ans aHwnmdoB, XMMm4eckne
peakTuBbl, NpegMeTHble cTekna

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TEKyLLEeM U NPOMEXYTOYHON aTTecTauun

MopsaoK OLEHKM OCBOEHUST 0by4Yarowmmmncst yiebHoro Matepuana onpeaensieTcsi coaepkaHnem
crieayoLwWwmx pasaenos ANCLUMNIVHBI:

Ne
n/n

HavnmeHoBaHue pasae- KoMne- UHankaTop(bl)
na gucumnnuHel (Moay- TeHLM(H) OOCTUXEHUS OueHouyHble cpeacTBa
ng) KoMneTeHumm




No HanmeHoBaHue pasae- KoMne- WHankaTop(bl)
o/n | 1@ AMCLMANMHBI (mogy- TeHLMS(M) OOCTUXEHUSA OueHouHbIE cpeacTBa
ns) KOoMneTeHumu
1.1 A BBenenue B pyakyio Mk-4 | MK-4,2;MK-4.3
MMWKPOCKOMUIO
dusmyeckne gnarHo-
1.2 | cTnyeckne npusHaku MNK-4 MNK-4,2; NK-4,3 KomnnekT npakTnyecknx sagaHun 1
pyAHbIX MUHEPAarnoB
1.3 XvMuieckue Auario- MNK-4 MNK-4,2; NK-4,3 KomnnekT npakTnyecknx sagaHun 1
CTUYECKUE MPU3HAKN.
OnpepeneHuve pasme-
POB U coAepPXaHuUs pya-
1.4 | HbIX MMHepanos. MeTo- MK-4 MK-4,2; NK-4,3 KoMnnekT npakTnyeckmx sagaHum 3
OMKa onMcaHus aH-
LWNngos
5. | CTpykTypbl py4 MK-4 MK-4,2; MNK-4,3 KoMnnekT npakTnyeckux sagaHum 2
lMpomexxyToyHas aTTectauus
Bonpocebl 3aveTta
dopma KOHTPOSS — 3a4eT

20. TunoBble OLEeHOYHble CPeACcTBa U MeToAuYecKue martepuanbl, onpegensiowme npo-
Leaypbl OLleHUBaHUA

20.1. TeKyLwmnn KOHTPOJb yCNeBaeMoOCTH

KOHTpOJ'Ib ycnesaemMoCTn no gucunniinHe ocyLiecTBideTcd C NOMOLbIO crneayrwnx OoueHOYHbIX
cpeacTB. KOMNNEKT NPakKTU4eCKmnX 3agaHun

[NepeyeHb NpakTn4eckux 3agaHun

KomnnekT 3aaaHui Ne 1
1. OnpegennTtb (buanyeckne AMarHOCTUYECKME MPU3HAKM (OTpakaTernbHyl CMOCOBHOCTb, LBET, ABYOTPakeHue,
BHYTpPEHHME pedrieKcbl, aHU30TPONUIO, TBEPAOCTb, MAarHUTHOCTb) NMPUTA.
2. OnpegenuTtb U3NYECKME OMArHOCTUYECKUE MPU3HAKU (OTpaxaTenbHyl CMoCOBHOCTb, UBET, OBYOTpaXeHue,
BHYTPEHHME pedieKcbl, aHM30TPONUID, TBEPAOCTb, MAarHUTHOCTb) XanbKonvpuTa.
3. Onpegenutb husnyeckme OuarHoCTUYECKME MpU3HaKM (OTpaXKaTeNnbHY CMOCOOHOCTb, LBET, OBYOTpaXeHue,
BHYTPEHHME pedieKcbl, aHU30TPONMUID, TBEPAOCTb, MAarHUTHOCTb) apceHoNUpUTa.
4. Onpepenutb u3n4ecKkMe AMarHOCTUYECKNE MPU3HAKU (OTpaKaTerbHyl0 CnoCOOHOCTb, LBET, ABYOTpaXeHwue,
BHYTpeHHME pednekcbl, aHU30TPONUIO, TBEPAOCTb, MarHUTHOCTb) MONMBAeHUTAa.
5. Onpegenutb husnyeckue OuMarHoCTUYECKME MpU3HaKM (OTpaKaTenbHY CNOCOBGHOCTb, LBET, ABYOTpaXeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUI0, TBEPAOCTb, MarHUTHOCTb) BOMNbpamuTa.
6. OnpegenuTtb U3NYECKME OMArHOCTUYECKME MPU3HAKU (OTpaxaTenbHyl CMOCOOHOCTb, LBET, OBYOTpPaXKeHue,
BHYTpeHHWe pedrieKkcbl, aHU30TPONUIO, TBEPAOCTb, MarHUTHOCTb) KaccuTepuTa.
7. OnpegenuTtb U3NYECKME OMArHOCTUYECKUE MPU3HaKM (OTpaxaTenbHyH CMOCOBHOCTb, LBET, OABYOTpaXeHue,
BHYTpPeHHWE pedrieKkcbl, aHU30TPOMNUIO, TBEPAOCTb, MarHUTHOCTb) XPOMUTA.
8. Onpegenutb husnyeckme guUarHOCTUYECKME MpU3HaKM (OTpaXKaTenbHY CNOCOBGHOCTb, LBET, ABYOTPaXeHue,
BHYTpEHHME pedieKcbl, aHM30TPONUID, TBEPAOCTb, MAarHUTHOCTb) aHTUMOHUTA.
9. Onpegenutb husNYeCckMe OUarHOCTUYECKNE MPU3HaKMU (OTpaKaTeNnbHY CMOCOOHOCTb, LBET, OBYOTpaXeHue,
BHYTpeHHME pednekcbl, aHU30TPONuI0, TBEPAOCTb, MAarHUTHOCTb) NUPPOTUHA.
10. OnpenenuTb XMMUYeCKMe AMarHOCTU4ECKME NPU3Haku NupuTa.
11. Onpegenutb XMMUYECKMe MarHOCTUYECKME NPU3HAKN XanbKonupuTa.
12. OnpenennTb XMMNYECKME ONArHOCTUYECKUE NMPU3HAKM apceHonupuTa.
13. OnpegennTb XMMNYECKME ONAarHOCTUYECKUE NPU3HaKM MonmbaeHuTa.
14. OnpefennTb XMMNYECKME OUArHOCTUYECKNE NPU3HaKM BoNbgpamMmuTa.
15. Onpegenntb XMMNYECKME OUarHOCTUYECKNE NPU3HAKK Kaccutepura.
16. OnpegennTb XMMNYECKME OUArHOCTUYECKNE NPU3HAKM XpoMUTa.
17. OnpegennTtb XMMUYECKNE ONAarHOCTUYECKUE NMPU3HAKM aHTMMOHUTA.
18. Onpegenntb XMMNYECKNe QNarHoCTU4ECKNe NpusHakm NMppoTUHa.

KomnnekT 3agaHuin Ne 2
1. Onpegenutb KpUCTaNNNYECKN3EPHUCTbIE CTPYKTYPbI PYA B aHWnNundax y4ebHom Konnekumm.
2. OnpepenuTb MeTa3epHUCTbIE CTPYKTYPbI PyA B aHWnNundax y4ebHOn Konnekumm.
3. OnpegenuTb KONMOMAHbIE CTPYKTYPbI pya B aHLWMdax y4ebHon Konnekuum.
4. OnpenenuTb KOPPO3MOHHbIE CTPYKTYPbl PYA B aHLwnundax y4ebHom konnexkumu.
5. OnpegenuTtb kpucTannobnactnyeckne CTPYKTypbl pya B aHLwnudax y4ebHon konnexkumm.



6. OnpegenuTb MeTakonnongHble CTPYKTYpbl pyA B aHwnudax y4ebHon konnekumm.

7. OnpenenuTb CTPYKTYpbl pacnaga TBepAoro pacrteopa B aHwnudax y4ebHom konnekuuu.
8. OnpepenuTb KaTaknacTuyeckme CTPYKTypbl pya B aHwnudax y4ebHom konnekumm.

9. Onpegenutb CTPYKTYpbl Py 0CaA04HOro reHe3nca B aHwwnudax y4ebHom konnekumn.

KomnnekT 3apaHui Ne 3
1. CaMoCTOsATENBHO ONpeaenUTh ABa PyAHbIX MUHEpana B OTPaXEHHOM CBeTe.
2. OnpepennTb pasmep 1 KONMYECTBO PyAHOro MMHeparna B aHwnmde.
3. OnucaTtb pyaHbIn MUHepan (chopma 3epeH, pa3mepsbl, XxapakTep pacrnpefeneHuns B pyae, duandeckue auarHo-
CTUYECKME MPU3HAKKM, pe3ynbTaTbl AUArHOCTUYECKOro TpaBMeHusi, cnocob NpoBeAeHNS MUKPOXMMUYECKON peakumm
1 ee pesynbTaT, NOATBEPXKAAMOLWNIA NPABUMBbHOCTbL ONpeaeneHuns).
4. OnpenenuTtb CTPYKTYpbl PYAbl U cAenaTh BbIBOA O NOCNeA0BaTeNbHOCTY BbiAENEHNS MUHEPAIIoB.
5. OxapakTepu3oBaTtb BTOPUYHbIE UBMEHEHUS Pyabl.
6. CocTaBuTb NOMNHOE onucaHue aHwnuda.

20.2. NMpomexyToyHas atrectaums

I'Ipome>|<yT0l-|Ha;| arrTectauma no gucumniimHe ocCylecTtBnAaAeTcA C NOMOLbH cneayruinx oue-
HOYHbIX CpeaCTB: BOMNPOCHI K 3a4eTy.

[lepeyeHb BONPOCOB K 3a4€ETY:

n/n CopepxaHue Bonpoca
1 Llenv n 3agadm onTM4ECKOro n3yyeHus pygHbiX MUMHEParoB
2 YcTporcTBo pyaHoro mukpockona MUH- 9.

3 YCTpOWCTBO pyaHOro mukpockona Monam-311.
4
5
6

MpenapaTbl ANA HabnaeHUA B OTpaKeHHOM CBeTe U UX MPUroTOBMNEHKE.

[varHoctnyeckue npusHaku pyaHbIX MUHEPanos.

OTpaxaTernbHasa CnoCoBHOCTb: CYLLHOCTb SABMNEHUs; haKkTopbl, BNUSIOLLME Ha pe3ynbTaTbl U3me-
peHus.

7 CucTemaTtuka MMHeparoB Mo oTpa)kaTenbHoN CnocoGHOCTY.

8 MeToab! onpeaeneHnst oTpaxaTenbHoW CNocoBHOCTH.

9 MeToap! onpedeneHuns LBeTa. ATanoHbl LseTa.

10 BHyTpeHHMe pedriekchl: CYLHOCTb, MeToAbl onpeaeneHus.

11

12

3aBUCUMOCTb BHYTPEHHUX PedreKCoB OT OTPaXaTellbHOM CoCOBHOCTHU.
MeToab! onpeaeneHnst TBepOoCTH.

13 MeToapbl onpegeneHnus MarHUTHOCTW.

14 XnMmunyeckoe gmMarHOCTU4eCKoe TpaBreHue: cTaHaapTHbIM Habop peakTMBOB U TEXHUKA TpaBne-
HUSA,

15 PesynbTaTbl XMMMYeCKOro AMarHoCTUYECKOro TpaBneHns. ICToOYHMKM olwnboK n MeToabl UxX npe-
OYNPeXaeHusl.

16 MeToabl NpoBeAEHNST MUKPOXMMUYECKUX peaKkLni.

17 CTpyKTypbl py4: NOHATUE M KNaccudpmkaumm.

18 Knaccudmkaums 3epeH MMHepanoB no ycnosusmM obpasoBaHus 1 Mmopdonornm

19 XapaKTepucTrka KpucTanin4yecknaepHUCTbIX CTPYKTYP.

20 XapaKTepucTrka KOpPO3MOHHbIX CTPYKTYP.

21 XapaKTepucTrka MeTasepHUCTbIX M KOJTOUOHBLIX CTPYKTYP.

22 XapaKTepucTrka Kpuctannobnactmyeckmx 1 MeTakoTongHbIX CTPYKTYP.

23 XapaKTepucTvka CTPYKTYp pacnaga TBepdoro pacTeopa.

24 XapaKTepucTrka KaTaknacTU4eCKUX CTPYKTYP.

3aueT npoBoguTcs B hopMe yCTHOM Becenpbl ¢ npenogasatenemM. ObyyaroemMycs gaeTcd Bpems
Ha NoAroTOBKY K OTBETY Ha BOMPOCHI KOHTPONbHO-U3MEPUTENBHOrO MaTepmana. B crnyyae ancraHumon-
HOro o6y4yeHust 3a4eT NPOBOAMTCS B (hOopMe BUOEOKOH(epeHLnun.

[nsa oueHmBaHWsA pe3ynbTaToB 00y4eHUs Ha 3a4eTe UCNOoNb3yTCA cneayloLwmne nokasaTenu:

1) 3HaHME TeopuUU ONTUYECKUX SIBMEHWUA B MONSPU3OBAHHOM CBETE, CTPYKTYPHO-BELLECTBEHHbIX
0COBEHHOCTEN pyA SHAOrEHHbIX MECTOPOXOEHW, cnocoboB pecTaBpauMu YCROBWUIA KpuUCTannusaumm
MUHeparnbHbIX accoumauun n nocneaoBaTenbHOCTM X 06pa3oBaHus;

2) yMeHue ucnonb3oBaTb 3HaAHWSA MO MuUHeparpadum npu peleHun nNpodeccnoHanbHbIX Npo-
6nem; onpeaensiTb NO4 MUKPOCKOMNOM ABa pacnpoOCTpaHEHHbIX MMHepana pya; NpouM3BOAWTbL CTaHAapT-
HOEe onncaHue aHWNuada;



3) BnageHuve obenpodeccrnoHanbHbIMU 3HaHUAMU TEOPUN U METOA0B MUHEparpaguyeckmnx nc-
crnepoBaHuin; metogamm obpaboTkn, aHanu3a nabopaTopHON reonornyeckon MHopmaLumm.
[nsa oueHmBaHuA pe3ynbTaTtoB 00yYeHUs Ha 3a4eTe UCNONb3YEeTCs — 3a4TEHO, HE 3a4TEHO.

CooTHoLLEeHMEe noKasaTesnien, KpUTepUEB 1 LLKaSbl OLEHUBAHNA pe3ynbTaToB 00y4eHus.
YpoBeHb
KpuTepumn oueHnBaHnsA KOMNeTEHL I cchopmmpo- LLikana oueHok
BaHHOCTU
KOMMeTeHUUN
lMoniHoe coomeemcmeue omgema obydarouje2ocs eceM riepeducreH- | [1oebilWeHHbIU 3aumeHo
HbIM rioka3amesisiM. [podeMoHCmpuUpo8aHo 3HaHUe meopuu onmu4ye- ypOBEHb
CKUX  sefieHull 8  [I0JIIpuU308aHHOM  cg8eme,  CMPYKMypHO-
geujecmeeHHbIX ocobeHHocmel pyd 3HOO2EHHbIX MeCmOPOXOeHUU,
criocoboe pecmaspayuu ycrnosud Kpucmannudauyuu MuHepasbHbIX
accouyuayul u rnocredogamesibHoCMuU Ux 0bpas3oeaHusi; yMeHUe Orl-
pedenisimb Nod MUKPOCKONom 08a pacripocmpaHeHHbIX MUHepana pyo;
npousgodums cmaHdapmHoe ornucaHue aHwnuga; enadeHue obuje-
rpogheccuoHanbHbIMU 3HaHUSMU meopuu U Memodo8 MuHepazpaghu-
Yyeckux uccriedosaHul; Memodamu obpabomku, aHanu3a nabopamop-
Hol 2eornoau4yeckoli UHghopmMmayuu.
Omeem Ha KOHMPOIbHO-U3MepumenbHbIl Mamepuan He coomeem- | basoebil ypo- 3aumeHo
cmeyem OOHOMY U3 nepeyucrieHHbIX nokazamesiel. HedocmamoyHo 8eHb
IPOJOeMOHCMPUPOBAHO 3HAHUE MeopuUU ONMUYECKUX SereHull 8 ro-
JI5pu308aHHOM ceeme, CMpPYKMypPHO-8eWeCcm8eHHbIX 0cobeHHocmel
Ppy0 3HOO2EHHbIX Mecmopox0eHul, criocobos pecmaspayuu ycrosud
Kpucmannusayuu MUHepasibHbIX accouyuayul u rocredosamesibHO-
cmu ux obpasosaHusi; 00Hako obydarouulcs obradaem ymeHuem
onpedesiimb o0 MUKPOCKONOM 08a pacrpocmpaHeHHbIX MUHepasa
py0d; npousgodumb cmaHOlapmHoe onucaHue aHwiuga; enadeem
obuwernpogheccuoHaIbHbIMU 3HaHUSAMU meopuu U mMemodo8 MuHepa-
epaghuyeckux uccrnedosaHul; memolamu obpabomku, aHanu3a nabo-
pamopHoU eeorio2uydeckol UHghopmayuu.
Omeem Ha KOHMPOIbHO-U3MepumernsHbIl Mamepuan He coomeem- | [lopozosbil BaumeHo
cmeyem mobbim d8yM U3 nepeyucrieHHbIx rokaszamened. Obydyaro- YpPO8EHb
wulcss deMOHCMpUPYem 4YacmuyHble 3HaHUsi meopuu OnMMUYECKUX
seneHull 8 MoJIApPU30BaHHOM C8eme, CMPYKMYypPHO-8eUECMBEHHbIX
ocobeHHocmel pyOd 3HOO2eHHbIX MecmopoxdeHul, crocobos pec-
maspayuu ycrosul Kpucmannaudayuu MUHeparbHbIX accoyuayuli u
rnocnedosamersibHOCMuU uUx obpas3ogaHusi, HedocmamoyHO eradeem
obwernpogheccuoHabHbIMU 3HaHUSIMU meopuu U mMemodo8 MuHepa-
epaghuyeckux uccriedosaHull; Memodamu obpabomku, aHanu3a nabo-
pamopHoU aeonoaudeckol UHhopmayuu, Ho obriadaem ymMeHUeM orl-
pedensimb o0 MUKPOCKONOM d8a pacripocmpaHeHHbIX MuHepara pyo;
npou3godums cmaHdapmHoe onucaHue aHwnuga.
Omeem Ha KOHMPOIIbHO-U3MepUMesbHbIlU Mamepuars He coomeem- - He 3aumeHo
cmeyem mobbiIM mpeM U3 rnepeducrieHHbIX rokasamenel. Obydaro-
wuticas demMoHcmpupyem OmpbI8OYHbIE, (hpasMeHmMapHbIe 3HaHUs,
donyckaem epybble owubku npu orpedesieHuU rnod MUKPOCKOMNOM
d8yx pacrpocmpaHeHHbIX MUHepasos py0 u cmaHdapmHOM onucaHuu
aHwrnuga, He enadeem o0b6wW,ernpPoghecCcUoHaIbHbIMU 3HaHUSAMU Meo-
puu u Mmemodo8 MuHepazpaghuyeckux uccredosaHuli; Memodamu 06-
pabomku, aHanusa nabopamopHoU 2eonioaudeckol UHghopmayuu




