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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

51.B.11 KpuctannoonTtuka

1. Kog ¥ HaumMeHoBaHMe HanpaBneHus nogrorosku/cneunanbHocTn: 05.03.01 Neonorus

2. Mpocunb nogroToBKU/cneynanusaums: reoriormyeckasl Cbemka u noucky TBepAbIX

Nnone3HbIX NCKoONaeMbIX

3. KBanudukauma (cteneHb) BbinycKkHUKa: bakanasp

4. ®opma oby4eHus: 3ao4Had

5. Kachepgpa, oTBevarLwas 3a peanmsaumio QUCLUMNIUHbIL: MUHEpPAorim, netTporpadum n
reoxmmmm

6. CoctaButenu nporpammbl: AnbbekoB AnekcaHap KOpbeBuy, K. r.-M. H., gou., borko NMaBen
CepreeBuy, K.r.-M.H. gou.

7. PekomeHAoOBaHa: Hay4YHO-METOONYECKUM COBETOM Freonorm4yeckoro dakynbteTa, NpoTOKON
Ne7 ot 24.06.2021

8. YuebHbIn roa:_ 2021-2022 CewmecTp(bl): 3




9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

Llenbto ocBoeHMS y4ebHON OUCUMNNHBI ABNSETCS:

- nogrotoBka 6akanaBpoB, KOMMETEHTHbIX B 006MacTM MeTo4OB  MUKPOCKOMUYECKOro
nccnegoBaHWst TOPHbIX NOpod W AMArHOCTUKM  Nopogoobpasyrolmnx MUHepanoB Mo UX
ONTUYECKMUM CBOMCTBAM.

3agaun y4yebHom OUCUUNIIHGI:

- OCBOEHME OCHOBHbIX MPMHUMMNOB ANArHOCTUKN MUHEPAroB.

10. Mecto y4ye6HOM AucuunnuHbl B cTpykType OOIM: Brnok b1, Yactb, dopmupyemas
y4yacTHUKaMu obpasoBaTerbHbIX OTHOLLIEHUN.

Mpn ocBOEHMM AaHHOW OUCUMNIIMHBI HEOOXOANMbI 3HaHUS, NPUOBPETEHHbIE OByYatoWMMUcs B
pamMkax crnegywowmx aguvcuunnuH:  Matematmka, Xumus, dusuka, Kpuctannorpadwus,
MuHeparnorna. B cBolo odepenb, oHa npeaBapsieT Takue gucumniuvHbl Kak: lNeTporpadums,
MwuHepanorna cmnukaTos.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpamMmbl (KOMNETEHLUUAMU BbIMYCKHUKOB):

Kopn HaseaHwne Koa(bl) WHpmnkaTtop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMneTeHunn
MK-1 CnocoGeH NnK1.2 Pazpensier o 3HATb. omnTHYeckue CBOMCTBAa KPHCTAJUIOB |
NMPUMEHATL BCIIECTBEHHOMY aMOp(}HBIX BEIIECTB, IMOHATHE 00 ONTHYECKOIl
pesyneTarbl CocTaBy ¢ HHIUKATPHCE, TPYIIIIbI MHHEPAJIOB o
n3y4yeHus Bcex UCIIOJIb30BaHHEM JIOXOUHKKOBY;
acnekTos usueckux cBoticTs, YMETb. mnpuMeHATb MOIy4YEHHbIE 3HAHUA 00
reornorn4eckoro AAHHBIX JUTOIOT0" ONTHYECKUX CBOMCTBaX KPHCTAUIOB M amMOp(hHOM
CTPOEHN: 1 NeTPOrpaguiecKuX, BEIIECTBE HA MPAaKTUKE TIPH  JHArHOCTHKE
ncTopum MANICOHTONIOTHIECKHX, | \\yenanop:
reonorn4yeckoro CT TYPHBIX, ’ .
DaSBUTYS TepchTyf’;pHHX BnageTb (UMeTb HaBblK(M)): ompenensts
TeppuUTOpHil AN HeTpOXHMHTe CK;IX 4 | mopozmoo0pasyioue H aKUeCCOPHbIC MHHEpalbl,
peLIeHms O ——— MHUKPOCKTPYKTYpbl M TEKCTYpPbl TOPHBIX IOpO/,
CTAHAAPTHBIX HoCIIeOBAMHIA JIMarHOCTUPOBATh TOPHBIE MOPOJIBI M PA3JCIATh 110
3apau T —, BEILIECTBEHHOMY COCTaBy 0cajlouHble,
reonorMyecKoi MArMATHYES K;I e MarmMaTuyecKue, MeTaMop(oreHHbIe u
b v
CheMKM MeTaMop(horeHHEIE i MeTaMop(I)I/I‘IeSKI/Ie o0pazoBaHus paiioHa
MeTamopduueckue re0JIOTHYECKON ChEMKH.
oOpa3oBaHus paifoHa
re0JIOTUYECKON ChEMKH
MK-4 CnocoGeH NnK4.2 Beinonasier 3HaTb: YCTPOWCTBO, MpaBuia padoThl U
npoBoANTb SKCHIEPUMCHTAIBHBIC M | rpoBepKH NOJISIPU3ALUOHHOTO MUKPOCKOIIA,
060CHOBaHHYI0 nabopatopHbie YMETb. mnpuMeHATh NOIy4YEHHbIE 3HaHUSI 00
OLieHky nepenekTms HMCCICAOBAHUA IOPOR M | pyeckix CBOWCTBAX KPHCTAIIOB M aMOPhHOM
nccnenoBanHtbIx PYZL, MCTONB3YA BEIICCTBE HA INPAaKTHKE IPU  TUATHOCTHKE
nnowagen Ha COBPEMCHHBIE MHHEpAJIOE;
obHapyxeHue T€0JIOTHYECKHUE ’
" ecmggﬁﬂemm npiGopsL, yeratopkn u | B1AAETH (MmMeTb HaBbIK(M)): metomamu
TBEP/IbIX MONE3HbIX HHOE 06’013}’21 opappe | ACCHICNOBAHMS BELICCTBA B NPOXOAAIIEM  CUeTe,
NCKONAEMbIX IIPY BBEJICHHOM aHAJIM3aTope, B CXOASIIEMCS ITyUKe
CBETa TIPH HCIOJIb30BAHUM IOJSIPH3ALMOHHOTO
MHUKPOCKOIIA.

12. O6beM AMcuMNnHbI B 3a4eTHbIX eguHuyax/yac. — 2/ 72

dopma NPoOMeXyTOYHOM aTTecTaLumn 3a4erT.




13. Bugbl yue6HoM paboThbl

TpynoemkocTb
Bug yuebHol paboTbl B Mo cemectpam
cero Ne cemecTpa 3
AyanTopHble 3aHATUS 10 10
nekuum 2 2
B TOM YuUcne: npakTu4eckme - -
nabopaTopHble 8 8
CamocTosaTensHas pabota 36 58
dopma NpomexyTovHon aTTecTaumm 4 4
(3a4em — 0 4yac. / 9Kk3aMeH — __4ac.)
UToro: 72 72
13.1. CopepxaHme AUCLMUNIIUHLI
Peanusauuns
n/n HanmeHoBaHue pasgena
pasgena CopepxaHve pasgena QUCUUnivHbI ONCUMMIWHBI C
AVCLMNITUHBI NMOMOLLbIO OHMANH-
Kypca, QYMK
| 1. NNekuun
| 2. NpaKkTuyeckune 3aHATUA
3. JTabopamopHbie pabomsi
3.1 | OcHoBHbIE PacnpocTpaHeHne cBeTa B MuHepanax, nonsipusauus, | Kpuctannoontuka
NONOXEHNs npenomnenne.  OcobeHHOCTM  nonspu3auum  cBeta B
KPMCTanoonTUKM KpucTanmnax pasHblX CUHIOHWA. N30TponHble U aHW30TPOMHbIE
MuHepanbl W BeuwecTBa. [ynpenomnexHve. OnTuyeckas
nHaukartpuca. NpaBuno nHamkaTpuc..
3.2 | Ycrponctso MonspusaTtop. lNMpaBuna paboTbl ¢ Mukpockonom. Nposepkn n | Kpuctannoontuka
NoNApmM3aLMOHHOrO | HAaCTPOMKM MWMKPOCKONA: a) MpOBEpKa CKPELLEHHOCTU HUKONEW;
MUKpOCKOMa. 6) UueHTpupoBKa OOBLEKTMBOB MMWKPOCKOMA; B) nNpoBepka
COBMageHnss HUTEW OKynsapa C rMaBHbIMU CEYEHUSMN HUKOMEW;
r) onpegeneHne ¢ Kakov U3 HUTEN OKynsdpa coBnagaeT rmaBHoe
ceyeHune nonspusaTopa.
3.3 | ViccnepoBanne LiBeT muHepanoB. lNMneoxpounsm. dopma MuHepanbHbIX 3epeH. | Kpuctannoontuka
nopogoobpasytowmx | CnanHocTb MMHEparnoB (BeCbMa COBEpLUEHHas, COBEpPLUEHHas,
MUWHeparnoB npu HecoBepLueHHas, 6e3 cnanHocTh). CnaHOCTb NpU3aMaTtuyeckas,
OQHOM HuKone (B nepecekawLllasica B ABYX HanpaeneHusix. HabniogeHve 3a
"npoxogsawiem cnarHOCTbi0 B cntogax, amdumbonax, NUPOKCeHax, NoreBbiX
ceete"). lwnarax.
MokasaTtenb npenomneHuss  MuHepanoB u  onTtudeckue | Kpuctannoontuka
adhekThl, obycrnoBneHHble BESIMYNHON nokasaTtens
npenomnenus: a) penbed MuHepana; ©0) warpeHesas
NMOBEPXHOCTb; B) cBeToBasi nonocka bekke. [ucnepcuoHHbIN
acppekt. lMoHsATME 00 MMMEPCMOHHOM MeTode onpenerneHus
nokasartenen npenomreHnss XapakTepuctvka MUHeparnoB Mo
rpynnam B.H. JlogoyHukoBa.
3.4 | NccnepoBaHue WHTepdepeHUuns ceeToBbIX BOSH. PasHocTb xoga. BennuunHa Kpuctannoontuka
nopogoobpasyowmx | gsynpenomnenns. OnpegeneHne pasHoOCTU xo4a U BENUYUHbI
MUWHeparnoB npu aBynpenomneHus. Homorpamma Muwens-Jlesu.
"CKpeLLEeHHbIX KomneHcaTopbl. OnpeaeneHue nopsigka MHTepdepeHUNOHHBbIX
HuKonax" OKpacok. [Nopsigok onpeaeneHns HAaMMeHOBaHNN Ocen
WHOVKATPUChI B MMHepane..
lMoracaHne MuHepanoB: npsamMoe u kocoe. OpNeHTMPOBKa Kpuctannoontuka

ONTUYECKOWN MHOWKaTpUChl B MMHEpanax pa3jinyHbIX CUHIOHUIA.
YanvHeHe MUHeparoB: NonoXuTensHoe, oTpuuaTensHoe,
HeunTpanksHoe.




HabntopeHune 3a gBoiHMKamMn. 3akoHbl JBOVMHUKOBaAHUSA Kpuctannoontuka
nnarvoknasos. OnpegeneHne coctaBa NarMoknasos Mo yriny
CUMMETPUYHOro noracaHus gsorHukos B 30He 010 n 001.
WMccnepnoBaHne nneoxpousma. lNpsmas n obpartHas cxema Kpuctannoontuka
abcopbunn
3.5 | Nccneposanune Kpuctannoontuka
MVHeparnos B
cxogsiwiemcs nydke | KoHockonuuyeckne curypbl OAHOOCHbIX U ABYOCHbLIX MUHEPANOB.
cBeTa OnpepneneHne onTMYECKOro 3Haka MUHepana.
(koHOCKOMMYECKUin
mMeTon)
3.6 InarHocTturka rnaBHbIX NOPOA00OPA3YIOLLNX MUHEPATIOB. Kpuctannoontuka
Canuyeckune nopogoobpasyoume MuHeparnbl: KBapu,
MpakTnyeckas nnarnoknasbl, Kanmesble NoneBble WnaTbl, HeENUH, NeENUUT
AnarHocTumka
rmaBHbIX [narHocTturka rnaBHbIX NOPOA00OPA3YIOLLNX MUHEPATIOB: Kpuctannoontuka
nopoaoobpasyrolmx | dhemnyeckme nopogoodpasylolime MMHeparbl: MMPOKCEHBI,
MUHeparnos 1 ONMBUH, amdunbonbl, OUOTUT, MyCKOBUTA
MUKPOCTPYKTYP [narHocTmka akLeCcCopHbIX MUHEpPAaroB: rpaHarT, cdeH, uMpkoH, | Kpuctannoontuka
rOpHbIX Nopoa. TYpPMarnuH, pyTun
[narHocTrka BTOPUYHBLIX MUHEPANOB: TanbK, 3aN140T, XNOopUT, KpuctannoonTtuka
LIOM3NT, CEPMEHTUH, KapboHaTbl
13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX
Ne HaumeHoBaHne Tembl Buae! sansTi (1acos)
n/n (pasgena) gucumnnmHel Jlekumm | MNpaktnyeckne | JNlabopaTopHbie CaMO;;%TTanHaﬂ Bcero
1 OcHoBHbIe NONOXEHNA 5 i i 4 6
KpMCTannoonTukun
> YCTPONCTBO NONSAPM3aLMOHHOIO i i 5 5 4
MMWKpOCKona.
WccneposaHue
3 nopoaoobpasyoLLmx i i 5 16 18
MWHeparnoB Npu 04HOM HUKOIE
(B "npoxopsiiem ceete").
McecnegoBaHue
4 nopop,ooGpesyrou_mx i i 5 16 18
MUHepanoB npu "cKpeLLeHHbIX
HUKONAX
MpakTuyeckas guarHocTuka
5 rmaBHbIX NOPoAoO6pasyoLLnX i i 5 20 22
MWHEpPanoB U MUKPOCTPYKTYP
FOpHbIX Nopo4.
NToro: 2 - 8 58 68

14. MeToan4yeckue ykaszaHmMA Ans ody4yaroLWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDI
O6yuvatowmnmces cnegyeTt NCNonb3oBaTb ONyONMKOBaHHbIE METOANYECKME Nocobus No Kypey
«Kpuctannoontukay» 13 cnmcka nutepartypbl, a Tak e pPekoOMeHAYyeTCsl caMocTosATenbHasi paboTa ¢
MoZEensMM ONTUYECKUX MHONKATPUC.

Ona gaHHOM AMCUMNAMHBLI UMEEeTCH JMEKTPOHHbIA Kypc, rae pasMelleHbl Npe3eHTaumu, CCbIfIkM Ha
nutepaTypy, BONpOChl ANsi CAMOKOHTPOIS, 3a4aHNsa AN TEKYLLEen atTectauuu.

Bug paboTbl MeToguyeckune ykasaHusi
lNodzomoeka Jlekums aBnsieTca BaxkHelweln popmMon opraHm3aumm y4ebHoro npouecca, 3HaKOMUT C
K nnekyusm, paboma ¢ | HOBbIM MaTepuanoM, pasbsCHAET Yy4vebHble 3MeMeHTbl, TpyAHble Ans MOHUMaHUs,
npe3eHmayuUOHHbIM cucTemaTnampyet ydebHbI MaTepuan M OpueHTUpyeT B y4yebHoM npouecce. B xope
mMamepuasnom u NEKUMOHHBbIX  3aHATUIA  pEKOMEHAYeTCA: a) BeCTM KOHCMEKTMPOBaHWE  Yy4ebHOro
cocmaerieHue maTtepuana, obpawartb BHMMaHWe Ha kaTeropuu, OPMYMMPOBKN, PpacKpbiBatoLne
KOHCHEeKma cofepXaHue Tex UMM UHbIX SIBMEHWA N NPOLIECCOB, HayYHble BbIBOAbLI U NPaKTUYECKME

pekoMeHAauun, TMOSIOKUTENbHBIA ONbIT  UCCrnedoBanHuni; 6) ocTaButb B paboumx
KOHCMEeKTax Monsi, Ha KOTOpbIX AenaTb MOMETKM U3 PEeKOMEHOOBaHHOW nuTepaTypbl,




OOMONHSAKLWNE MaTepuan NPOCNyLWaHHOW NeKkunr, a Takke nogyepkuBarolime ocobyro
BaXXHOCTb TEX WIIN MHbIX TEOPETUYECKMX MOJIOXKEHMN; B) 3adaBaTb MpenogaBaTento
YTOYHSIOLME BOMPOCHI C LENbI YSACHEHUS TEOpPEeTUYECKUX MOMOXEHUW, paspeLleHuns
CMOPHbIX CcuTyauun; r) popabaTbiBaTb CBOW KOHCMNEKT nekuun, penass B HeM
COOTBETCTBYIOLLME 3anuCKM U3 nuTepaTypbl, PEKOMEHOOBaHHOW npenofaBaTtenem u
npeaycMOTpPeHHON y4ebHOoM NporpamMmmon

JlabopamopHsbie
3aHsamusi

JlaBopaTopHble 3aHATUSA NpeanonaraiT UX NpoBeAeHne B pasnnyHbix oopmax, C Lernbio
BbISIBIIEHNSI MOMYYEHHbIX 3HaHWWA, YMEHUWN, HaBbIKOB WM OCBOEHHbIX KOMMETEHUMN C
npoBeAeHNEM TeKyLNX aTtTecTaumi. JlabopaTopHble 3aHATUA MOryT ObiTb HanpaBreHbl
Ha OCBOEHME COBpPEeMEHHOro obopyaoBaHWs M MPOrpamMMHbIX CPeAcTB (MPorpammMHOro
obecneyeHns) B gncunnnnHapHom obnactu, a Takke NpoBeAeHUst SKCNePUMEHTarNbHbIX
ncecnegoBaHumn

. Mpu noarotoBke K JabopamopHOMy 3aHMUK  HEOBXoAMMO  M3YyYuTb
TeopeTu4eckMn marepuarn, KOTopbii OyoeT MCnonb30oBaThbCA B XOAE BbINOSHEHWUS
nabopatopHon paboTbl. HyXHO BHMMATENBHO NPOYMTaATb MeETOAMYECKOEe YKa3aHue
(onucaHue) k nabopatopHom paboTe, npoaymaTtb nnaH npoBefeHus paboThl,
MOAroTOoBUTE HeobOxoaumble ©OnaHkM u  Tabnvubl Ons  3anucen  HabnogeHWn.
HenocpeacTBeHHO BbiNonHeHUo nabopaTopHon paboTbl MHOrga NpeaLecTByeT KpaTKUM
onpoc oby4yalolmxcs npenojaBaTenemM AN BbISBMEHUS WX TOTOBHOCTM K 3aHSITUIO.
Onpoc obyvatowmxca MOXeT NpoxXoauTb B UrpoBon dopme Tuna «BuktopuHay wnu
«Ckaxu mHauey. [Npu BbINONHeHMN nabopaTopHon paboTbl, kKak NpaBumo, Heobxoanmbl
cnepywlwme onepauumn: a) nsamepeHne uanyYeckMx CBOMCTB FOPHbIX MOpo; ) aHanwms,
obpaboTka gaHHbIX 1 0000LEeHNe pe3ynbTaToB; A) 3awuTa pesynbTtatoB. [pun 3awmTte
pe3ynbTaTtoB npenogaBatenb 6eceqyeT CO CTYOEHTOM, BbISIBMASA rNyOMHY MOHMMaHuWs
UM MOMyYEeHHbIX pe3ynbTaToB. Pe3ynbTaTbl BbINONHEHUA nabopaTopHbIX 3agaHwumn
3aHocsaTca B Google-4oKyMeHThbI.

KoHcynbmauyuu

KoHcynbTauum npegnonaratoT BTOPUYHbBIN pa3bop yyebHoro matepuana, Kotopbii nmbo
cnabo ycsoeH obyvatwowmmucsa, nubo He ycBoeH coBcem. OTciofa OCHOBHasi LEnNb
KOHCynbTauuMm — BOCMOfHeHWe npobenoB B 3HaHUAX CcTyaeHToB. K Takomy Buay
KOHCYNbTaUMN OTHOCATCA TeKyline WHAMBMAYaslbHble W FPYMNMNoOBble KOHCYMNbTauuu Mo
yyebHOMY npegMeTy M npegsk3amMeHauMOHHble KOHCynbTauuu. Bmecte c Tem Ha
KOHCyNnbTaumMsax npenogaBateflb MOXeT pas3bACHATb Crnocobbl AeNCTBUA W MpUeMbl
camocTosATeNnbHOM paboTbl C  KOHKPETHbIM MaTepuaniom Wnu npu  BbINOMHEHUU
KOHKpeTHOro 3agaHus. K Takomy Buay KOHCynbTauuin OyAyT OTHOCUTLCH KOHCyMbTauun
MO KYpCOBbIM U AUMMOMHbIM paboTam, KOHCYNbTauuu B Nepuos NpoBeAeHUsT y4eBOHbIX U
NMPON3BOACTBEHHbIX MPaKTUK. Takue KOHCYNbTauum MOryT MpPOBOOWUTLCS U C MOMOLLbIO
3MNEKTPOHHOW MoyTbl. PekomeHpaums: 4ToObl KOHCynbTauus npowna pesyrnbTaTUBHO,
BOMNPOCHI HY>KHO rOTOBUTL 3apaHee

lModzomoska K
mekyujet
ammecmauuu

Tekylas aTTecTaums — 370 KOHTPOMb NpoLecca OCBOEHUS 06yyaloLWmnMmncsa cogepxaHus
obpasoBaTtenbHbIX NporpamMm, OpMUPOBaHMA  COOTBETCTBYIOLUMX  KOMMNETEHLUUN,
NepBUYHbIX  MPOdECCUOHANbHbIX  YMEHUWM W HaBblKOB; OUEHKa pe3ynbTaToB
CaMOCTOATENbHOW  AesTenbHOCTN  obydawowmxcs. dPopma npoBeeHUs  TeKyLlen
atTectauum MoxeT OblTb YCTHOW WNW MNUCbMEHHOW, a Takke C WCMOoNb3oBaHMEM
COBPEMEHHBIX MHAOPMALIMOHHBIX TEXHONOMMA. Bo3aMOXHbI criefytowme opMbl TEKYLLEN
aTtTecTauun: a) KoOHTponbHasa paboTa; 6) Kpyrnbi CTOM, AUCKYCCUS, NonemMuka, AUCnyT,
nebaTbl; B) MpoekT; r) pedepaT; A) Aoknag, coobuleHue; X) cobecegoBaHue; 3)
TBOpYECKoe 3ajaHue; 1) TecT; K) acce u Ap. Tekywasa aTrectauusa OCyLecTBrseTcs ¢
npuMeHeHvem oHaa oueHouHblx cpedctB (KWMbl, KOMMMeKTbl pasHOYPOBHEBbLIX
3agaHvi, 3agaym u T.n.). [pu NOAroToBKe K TeKyllen aTTectaumm HeobxoamMMo, U3ydnTb
KOHCNEKT nekuun, pasgensl  yd4yebHukoB 1 yd4ebHbiXx nocobun, npopaboTtatb
pPEeKOMEHAOBaHHYO OOMOSHUTENBHYIO nuTeparypy, coenatb 3anvcu no
PEKOMEHAOBAHHBLIM MCTOYHMKaM. BO3MOXHOCTE uCnonb3oBaHWs Oby4alWMMNCH Ha
Tekyllen aTrectaumMm yyebHOW nWTepaTypbl, CNpPaBO4YHbIX MOCOOWMA W Opyrux
BCMOMoOraTernbHbIX MaTepuanoB onpegenseTca npenofgasartenem. PesynbTathl Tekyllen
atTecTauum MOryT YYUTbIBATbCA MPU MPOMEXYTOYHOW aTTecTaumm obyyalomxcs no
pelleHunio Kadeapbl.

CamocmosimeribHasi
paboma obyudarouwezo

CamocTtosaTenbHas paboTta obydatoLerocs sBNAeTCs OCHOBHbIM CPeACTBOM OBMafeHus
y4yebHbIM MaTtepuanoMm BO Bpemsi, cBOOOAHOe OT obs3aTenbHbIX Y4YeOHbIX 3aHATUN.
MoxeT BbINOMHATLCA B OMGNunoTeke, yyebHbix kabvHeTax, KOMMbIOTEPHbIX Kraccax, a
Takke B [JOMAaLUHMX YCMOBUSX. Y4yebHbIi MaTtepuan y4ebHOM OUCUUNMVHBI,
npegycMOTpeHHbIN  paboyum  y4yebHbIM NnaHoM And  ycBoeHusi obyvalowumcs B
npoLecce CamMOCTOATENbHON paboTbl, BLIHOCUTCS Ha MPOMEXYTOYHYI aTTecTauuto
Hapsay ¢ y4ebHbIM MaTepuanoMm, KOTOpbI paccMaTpuBancs npy NposegeHun y4ebHbIx




3aHaATMN. CamocTosTenbHas paboTa oby4varlmxcsa BO BHeayguTOPHOE BPEMS MOXET
COCTOSITb M3: a) MOBTOPEHMS NEKLUMOHHOro Martepuwana; 6) nogroToBkM K CeEMUHapam
(MpaKkTMYeCKUM 3aHATUSAM); B) U3ydeHUst y4eOHOM U Hay4yHOW nuUTepaTypbl; ) N3y4yeHus
HOPMAaTUBHbIX MPAaBOBbIX AKTOB (B T.4. B 3MNEKTPOHHbIX 0asax AaHHbIX); A4) peLleHus
3a4ay, BblOaHHbIX HAa NPaKTUYECKMX 3aHATUAX; XK) NOAFOTOBKM K KOHTPOSbHbIM paboTam,
TECTUPOBAHMWIO U T.A4.; 3) NOATOTOBKN K CEMUHapPaM YCTHbIX AOKNaaoB (CoobLeHui); u)
NOAroToBKM pedhepaToB, 3CCE U MHbIX UHAMBUAYANbHbLIX MMCbMEHHbLIX PaboT Mo 3agaHuto
npenogaeaTensi; K) BbIMONTHEHMS KypPCOBbIX paboT, NpeayCMOTPEHHbIX Y4EOHbLIM NaHOM;
n) BbINOMHEHWS BbIMYCKHbIX KBanudukaLnoHHbx paboT u ap.; M) BblaeneHue Hambornee
CMNOXHbIX U NPOOMEMHbIX BOMPOCOB MO M3y4yaemMoW TeMe, MOoSlydyeHue pasbsCHEHUN U
pekomMeHZauMn no QJaHHbIM BOMpocaM C npenojaBatenamu gakynbTeTa Ha ux
KOHCYNbTauusixX; H) NpOBeAEeHME CAaMOKOHTPONS MyTeM OTBETOB Ha BOMPOCHI TEKYLLEro
KOHTPOMNSA 3HaHWW, peLleHus1 NMPeAcTaBlieHHbIX B Yy4eOHO-MEeToOUYECKUX MaTtepuanax
pabo4yelrt mporpaMMmbl AMCUMNIUHBI 3aga4y, TECTOB, HanucaHwus pedepaToB U 3cce Mo
OTAeNbHbIM BONPOCaM M3y4aeMon TEMbI

lNodzomoeka k
rPOMeXymo4Hou
ammecmauuu:
3K3ameH/3avyem/
3a4yem ¢ oyeHkol

lMpomexyTouHass aTTecTauMsi HanpaBfeHa Ha MpPOBEPKY KOHEYHbIX pe3ynbTaToB
00yyeHuns, BbIIBNEHWE CTENEHM YCBOEHUS 0By4aloLwmnMmncs CUCTEMbl 3HAHUIN, YMEHUIA U
HaBbIKOB, MOMYYEHHbIX B pe3yrnbTaTte U3y4yeHust 4aHHOW AUCLUNINHDI.

MoarotoBka K 9K3amMeHy/3ayeTy/3ayveTy C OLEHKOM BKMOYaeT B ceba Tpu aTtana: a)
camocTosaTensHas pabota B TeyeHume cemecTpa; 6) HenocpeacTBeHHasd MOAroToBKa B
OHW, npefwecTByOlLMe 3a4yeTy/3avyeTy C OLEHKOW/3K3aMeHy Mo TemMaM Kypca; B)
MOAroTOBKa K OTBETY Ha BOMPOCHI, cogepXalwmecs B bunetax. B nepnog noarotoBku
obyyvarowuincs BHOBb obpallatoTcst kK NpoiaeHHoMy ydyebHomy matepuany. NoarotoBka
OCYLLECTBMNAETCA Ha OCHOBaHUN METOAMYECKMX PEKOMEHOALNIA MO AUCLUNINHE W CIMCKA
BOMPOCOB U3y4yaeMow ANCLMMNINHBI, KOHCMIEKTOB NTEKUMIA, Y4€OHUKOB 1 y4ebHbIX nocobui,
Hay4HbIX cTaTten, nHdopMaumm cpeabl MHTEpPHET. [ns NONHOTLI y4ebHoM nHopmaumm n
€e CpaBHEHUs Ny4lle MCMonb3oBaTb HE MeHee AByX y4ebHukoB. OGyyatowuincs Bnpase
caMm npuaepkuBaTtbcs nObOOM M3 NpeacTaBrneHHbIX B yvyebHMKax TOYEK 3peHust no
crnopHon npobneme (B TOM 4ucne OTNMYHOW OT MpenodasaTtens), HO Mpu YCrOBWM
AOCTaToOYHOW HayyHow aprymeHTaumm. OCHOBHbIM WMCTOYHMKOM MOAFOTOBKM K 3ayeTy
ABMNSETCA KOHCMEKT NeKuun, rae ydebHbli MaTepuan gaetcs B CUCTEMaTU3MPOBaHHOM
BMAE, OCHOBHblE MOSIOXEHWUS €ero OeTanu3upyloTcs, MOAKPEnnsoTCa COBPEMEHHbIMM
daktamm n mMHopmaumnen, KOTopble B CUIYy HOBU3HbI HE BOLUM B OMNyBNMKOBaHHbIE
neyatHble UCTOYHWMKM. B xode NOAroToBKM K 3K3aMeHy ofyyalwwmmcs HeoOXoaMmo
obpalLaTe BHUMaHME He TOMbKO Ha YPOBEHb 3aNOMWHaHUS, HO U Ha CTEMEHb MOHUMaHUs
nsnaraembix npobnem. Ok3ameH/3a4eT/3ayeT C OLEHKOW NPOBOAUTCHA MO BOMpOCaM,
OXBaTbIBAKLLMM BECb NPOVAEHHbIN MaTepurarn.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,

HeobOXoaUMbIX ANA OCBOEHUS ANCLMUNIIUHBI (Criucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKOS)

a) oCHOBHas nuTepartypa:

Ne n/n

McToYHMK

1

MeTporpacus 1 neTponorust MarMaT4eckmx, MeTamopdUYecknx 1 MeTacoMaTUYECKUX FOPHbIX MOPOA:
y4ebHuk / nog pea. B.C. MNonoea, O.B. boratukoea, M.A. AdpaHacbeBa — M. : Jloroc, 2001. — 768 c.

Kpuctannoontuyeckunii MeToa nsydeHns nopogoobpasyowmux MmuHepanos: metog. nocobuve / B.B.
2 Barpgacaposa, A.lO. AnbbekoB. — BopoHex : n3g-so BI'Y, 2002. — 44 c; yueb.-meToguyeckoe nocob., 2-oe
nagaHue, ucnpasnenHoe, AML BI'y, 2009.-60 c.

6) JononHWTeNbHas NMTepaTypa:

Ne n/n McTOYHMK

3 CasoHoB A.M. JlaGopaTopHbIi NpakTMKym no neTporpadvyeckum MeTodaM WccrneaoBaHus: yydebHoe
noco6. — KpacHosipck : M3a-8o KpacHosip. YH-Ta, 1990. — 184 c.
CapaHnunHa .M. MNMopoaoobpasytowime MuHeparnbl : METOAUKA ONPEAENEHNS KPUCTANoOoNT. KOHCTaHT,

4 XapakTepucTuka MuHepanoB): y4uebHoe nocobwue / I'. M. CapaHumHa. — CaHkT-lNetepbypr : N3p-Bo C.-
MeTepb. roc. yH-1a, 2000 .— 154 c.

5 JlogoyHukoB B.H. MmaBHelwme nopogoobpasytowme muHepans. / B.H. Jlogoynukos // M. : Hegpa, 1974. —
246 c.

6 MeTogauka nccnegoBaHms nopogoobpasyolmx MuHepanos B npo3payHbix wnundgax./ C.K. OHukueHko. —
M. : Hegpa, 1971. - 127 c.

7 Tperep B.E. OnTnyeckoe onpegeneHne nopogoobpasyonx MMHeEpParoB : CpaBoYHUK-onpeaenutens /
B.E. Tpérep ; nep. c Hem. P.H. Co6onesa. M. : Hegpa, 1980 .— 208 c.

8 ATnac CTpykTyp MarmaTnyeckmx n Metamopdmydecknx nopog / coct. B.B. bargacaposa. BopoHex :

WM3pgartenbcko-nonurpadudeckuin ueHtp By, 2007 .— 31 c.




9 CTpYKTYpbl N TEKCTYPbI U3BEPXKEHHBLIX 1 MeTaMmopduryecknx ropHeix nopog / KO.N. NonosuHkmHa. Y.1:
cnoeapb TepMuHoB. M., 1966 .— 238c.

10 CTPYKTYpbl 1 TEKCTYPbI U3BEPXKEHHBIX 1 MeTaMopdunyecknx ropHeix nopog / KO.U. MNonosuHkuHa. 4.2, T.1:
n3BepxeHHble nopogbl. M., 1966 .— 424 c.

11 CTPYKTYpbl 1 TEKCTYPbI U3BEPXKEHHBIX 1 MeTaMopdunyecknx ropHoix nopog / KO.U. MNonosuHkuHa. 4.2, T.2:
MmeTamopdunyeckne nopogpl M., 1966 .— 270 c.

12 CapaHnunHa .M. MeTtponorns marmaTnyeckux n metamopduyeckmx nopog / .M. CapanumHa, H.®.
LLinHkapes .— 2-e n3ga., nepepab v gon. J1. : Heagpa, 1973 .— 391c.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouunaneHble pecypcbl MHTEPHET)™:

Ne

/n Pecypcebl

1 3Hb BopoHexckoro rocygapCTBEHHOIO https://lib.vsu.ru
yHuBepcuTeTa

2 OBC "YHuBepcuteTckas bubnumoteka online” https://biblioclub.ru

3 Hay4yHas anekTpoHHas 6ubnmoTeka https://elibrary.ru/

4 OnNeKTPOHHbIN Kypc «KpuctannoonTtuka https://edu.vsu.ru
becnnatHbli  HEKOMMEpPYECKUA  CMPaBOYHO-

5 obpasoBaTtenbHbIi  nMopTan Ans  reonoro., | http://www.geokniga.org/
CTYOEHTOB-T€0JI0r0oB
becnnatHbli  HEeKOMMepYeckuin nopTan C

6 Hay4HO-NonynspHoW n y4debHon nutepaTypou | http://www.jurassic.ru/amateur.htm
no reonorum

*

BHavane ykasbiBaotca OBC, ¢ koTtopbiMM wumeroTcss pgoroBopa y BIY, 3arteM OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypcehbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, Memoou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMpPosibHbIX) pabom u 0p.)

Ne n/n NcTOYHMK

Kpuctannoontuka (y4ebHo-metognyeckoe nocobue) / Anbbekos A.1O., Abpamos B.B., bonko
1 MN.C., KysHeuos B.C., PesnukoBa O.I"., NloHuaposa J1.B., 3onotapesa I'.C// BopoHex :
MN3paTtenbckun gom BI'Y, 2019 .— 65 c.

17. UHchbopmaLMOHHbIE TEXHONOIMU, UCNoNb3yeMble ANA peanu3auum yyebHown
AUCLUMNINUHBI, BKIOYasa nporpaMmMHoe obecneyeHme u HoOpMaLMOHHO-CNpaBoOYHbIe
cuctembl (Npu Heo6xO0ANMMOCTH)

MNporpamma Kypca peanu3yeTcd C MNPUMEHEHWEM 3MNEKTPOHHOro O0yyYeHus U OUCTaHLMOHHbIX
oOpas3oBaTeNibHbIX TEXHOMOIMMM - 3JMEKTPOHHbIM Kypc «Kpuctannorpadmsa U KpUCTanIOXMMMUS»
https://edu.vsu.ru/course/view.php?id=4734

n MporpammHoe obecneyeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeucknmounteneHble npaBa Ha 1O Kaspersky Endpoint Security gna 6usHeca - PacwmpeHHbin
Russian Edition

4 | MNporpaMmHasl cuctemMa Ansi OBHapPYXXEHUSI TEKCTOBbIX 3aUMCTBOBaHMIA B Y4E€OHbIX U HaydHbIX
pabotax AHTunnarnat.BY3

OdmcHoe npunoxeHne AdobeReader

6 | OdmcHoe npunoxeHue DjVuLibre+DjView

(¢}

18. MaTepuanbHoO-TeXHU4Yeckoe obecnevyeHne AUCLUUNIIUHbI:
Peanusaums nporpammbl AUCUMNNMHBI TpEByeT Hanuyns nabopaTopum.

O6opynoBaHune nabopatopum 1 pabounx mect nabopaTtopum: cneumannsnpoBaHHas mebens,
nonspusaumoHHsle mukpockonsl NOJIAM (P-211, P-311, C-112), MH-8, MUH-5, MI1-5 (16
LUT.), CTEPEOCKONNYECKME Nonspu3aumoHHble Mnkpockonsl AnbTamm CMO0745 (2 wT.), HOyTOYK


https://edu.vsu.ru/
https://edu.vsu.ru/course/view.php?id=4734

TOSHIBA Satellite A200-235, npoektop TOSHIBA TLP-X2500, konnekuuu wnngos
MUHEeparoB U rOpHbIX MOPOA, MOAENM ONTUYECKUX NHOUKATPUC.

lMpoBeneHne Kypca BO3MOXHO C MPUMEHEHMEM ONCTaHUMOHHbIX 0Opa3oBaTefibHbIX TEXHOOMNI
Ha obpasoBatenbHom nopTtane BlIY (www.edu.vsu.ru) OCyLLECTBMSIETCA C MPUMEHEHUEM
HoyTOyka TOSHIBA Satellite A200-23J ¢ BCTpOEHHOW BUaeoOKaMepomn N MUKPOCOHOM.

19. OueHOYHble cpeacTBa AnAa nposeneHunsA TeKyu.l,eVI n ﬂpOMe)KYTO‘-IHOﬁ aTTecTauum

Mopsaok oLeHKN 0CBOEHUsT oby4varoLmmmncs y4ebHoro matepurana onpegensieTcs cogepXxaHnem
crieayowmnx pasaenos ANCUMNIINHGI

WHamnkaTtop(bl)
OOCTMKEHUSI OueHouHble cpeacTBa
KOMNeTeHummn

Ne | HaumeHoBaHue pasgena | KomneteH
n/n ancunnnuHel (Mogyns) ums(n)

TecToBOe 3apgaHune; aTTecTaums ¢
OcCHOBHbIe MOSIoXKEeHUS

1 MK-1 OrnK 1.2 npuMeHeHneM nnaTtopMbl NEKTPOHHbIN
KpMCTannoonTuku
yHMBEpCUTET
YcTponctso TecTtoBoe 3afjaHue; aTTecTauns ¢
2 nonspM3aUmMoHHOro MK-4 OrnK 4.2 npuMeHeHneM nnaTtopMbl NEKTPOHHbIN
MUKpOCKona. yHUBeEpcUTEeT
WccnepoBaHune
nopogoobpasyroLmx TecToBOe 3agaHue aTTecTauusi ¢
3 MUHEpanos Npy 0gHOM MK-4 OrnK 4.2 npuMeHeHneM nnaTtopMbl DNEKTPOHHbIN
HuKone (B "npoxoasLiem yHuBepcuTeT
ceete").
UccneposaHue
OPOA0OBPA3YHOLLIAX TecToBOe 3agaHue aTTecTaums ¢
4 P pasy MK-4 OrK4.2 npyMeHeHeM NNaTopMbl ONEKTPOHHBIN
MUHepanoBs npu
" yHUBEpCUTET
CKPELLEHHbIX HUKONAX
MpakTnyeckas
ONarHocTuKa rnaBHbIX .
NOpPOAOOBPA3YOLLIX TecToBOe 3agaHue; aTTecTauusi ¢
5 MK-1 OrikK1.2 npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
MUWHEpPaIoB K
yHuBepcuTeT
MUKPOCTPYKTYP FOPHbIX
nopog.
MpomexyTouyHasi aTTecTauus MepeyeHb BONpoCoOB

dopma KOHTponsi — 3a4eT

20. TunoBble oOLEHOYHbIE cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUs

20.1. TeKyLWwMN KOHTPOSb yCNeBaeMocTun

Ana gucumnnuHbl «KpuctannoonTuka» nNpegycMOTpeHa OfHa Tekywas atrectauus. TeKyLiui
KOHTPOSlb yCNeBaemMoCTU MO AUCUMMNINHE OCYLLECTBNSETCS C MOMOLLbI CreayrLwmx OLEHOYHbIX
CPeAacTB:

TecTtoBOE€ 3apaHue (nepevyeHb BONPOCOB)

1 BapuaHT

1. PaccTaBbTe B NpaBUIILHOM NOpsAAKe U AONONTHUTE HeaoCTaloWwme YacTu B CNUCKe YCTPOUCTB
MUKpoOcKona: nuH3a Jlaso, nongpusartop, NnH3a bepTpaHa, NCTOYHUK CBETA, OKYNAp, KOHOEHCOP,
npopesb Nog KoMneHcaTop, guadparma, 00beKTUB, MPEAMETHbIN CTOSNMK

2. OnuwuKnTe NepBYIO U TPETLIO NPOBEPKU MUKPOCKONaA.

3. Ha pucyHke nsobpaxeHa nHgmkaTpuca: a) oGHOOCHOro NOMOXUTENBLHOrO; 6) ABYOCHOrO
OTpULaTENBHOrO; B) OAHOOCHOIO OTPULATESTbHOIO; ) ABYOCHOMO MNONOXUTENBHOMO


http://www.edu.vsu.ru/

4. Ha pucyHke usobpaxeH MuHepan ¢ yasIMHeHueM: a) NonoXuTenbHbiM; 6) oTpuuaTenbHbIM; B)
HenTparbHbIM.

5. OnTnyeckumn acpchekT, cBA3aHHbIN C ABNEHMEM NOJSIHOro BHYTPEHHEro oTpaXeHus: a) penbeq;
0) nonocka beke; B) WwarpeHeBasi MOBEPXHOCTb; I') BCE BapuUaHThI.

6. UHTepchepeHLUNMOHHAA OKpacka 3epHa B CKpeLeHHbIX HUKOMAX 3aBUCUT: a) penbed MUHepana;
6) nokasaTenb NpenoMneHns MMHepana; B) ABynpenoMieHne MmHepana,

r) TonwmHa wnunda; a) Bce BapuaHTbl.

7. PasHocTb xoAa, COOTBETCBYHOLWAA OAHOMY NOpAAKY Ha Homorpamme Muwenb-Jlesu:

a) 550 my; 6) 725 my; B) 550 ru; r) 725 ru.

8. Mpouecc nameHeHUs OKpacku 3epHa Npu U3IMEHEeHUN OPUEHTUPOBKN €ro MHANKaTPUCHI
Ha3blBaeTcA: a) nneoxpousm; 6) ncesgoabcopbums; B) noracaHune; r) NpocBeTneHne; a) UXponsm; e)
ABYyNpenomMreHme.

9. CoBMecTUTE COOTBETCTBYIOLME Napbl MMHepan — raburtyc (xapakrepHasa doopma 3epeH):
MwuHepanbl: kBapu, Tanbk, KMLL, TpemonuT, rpaHaT, NMpoKceH; abuTyc: 3oOMeTpUYHbIE,
npuaMaTtumyeckme, uronbyaTble, TabnuTyaTble, YewynyaTble, KCeHOMOPMHbIE

10. Npsimoe noracaHue ANA MUHEpPanoB MOHOKITMHHOW CUHFOHUN OTHOCUTESNIbHO YANIMHEHUA
XapakTepHo: a) Bceraa; 6) B o4HOM paspese; B) HMKoraa.

11. Kak Bbl NnOHMMaeTe 3Ha4YeHMe TepMUHA «CeYEeHUEe HUKOMA»: a) NNIOCKOCTb CBETOBbIX KonebaHuin,
nponyckaemas nonsapmsaTopom; 6) NNockocTb CBETOBLIX KonebaHui, nponyckaemasi aHanm3aTopoMm; B)
HanpaBneHne CBETOBbIX kKonebaHui, Nnponyckaemoe Nonspu3aTopoM; ) HanpasrneHue CBETOBbIX
konebaHui, NpornyckaeMoe aHann3aTopoM; Ai) BEpHbI NepBble ABa BapuaHTa; €) BEpHbl BTOPbIE ABa
BapuaHTa; X) He BEPEH HW OAMH BapuaHT.

12. NMokasaTenb NpenomneHusl KaHagckoro 6anb3ama paBeH: a) 0,537; 6) 1,537; B) 1,641; ) 0,641;
A) 1,552; e) 0,552.

13. iBynpenomneHue (ny — n,) kBapua paBHo: a) meHee 0,010; 6) 0,010 — 0,050; B) 0,050 — 0,100; r)
0,100 - 0,150; ») 6onee 0,150.

14. [InAa kakoro u3 npmBeAeHHbIX MMHepanoB OyaeT xapakTepHo siBNeHMe nceBaoabcopbumu: a)
kBapu; 6) kanbuuT; B) NNarnMoknas; r) rpaHaT; 4) MOHOKITUHHbIN NMNPOKCEH; €) ONOTUT;

X) poroBasi obmaHka.

15. Npwu onpeaeneHnn Homepa Nnarvoknasa no yriy CMMMEeTPUYHOro noracaHus ABOWHUKOB B
30He {010} HeoGx0AUMbIM YyCNOBMEM MUCMNOSIb30BaHUA 3epHa ABNSAETCA: a) pa3pes,
nepneHanKynapHbIA CNanHOCTU 1 ABOMHUKOBLIM LWBaM; 6) 4eTko BuanumMasi CnamHoCTb;

B) YETKO BblpaXkeHHas NpsiMoyronibHas doopmMa 3epHa; r) oanHakoBas UHTEPdEPEHLIMOHHAsA OKpacka
ABOVHUKOB MO BCEW NMOLLAaAN 3epHa B CKPELLEHHbIX HUKONSX; ) BCE BapuaHTbl; €) HU OOUH U3
BapuaHTOB He BEPEH.

16. Npwu onpeaeneHnn HomMepa nNnarvoknasa no yriy CAMMETPUYHOro noracaHusi ABOMHUKOB B
30He {010} pa3HuLa Mexay Nony4YeHHbIMU 3HAYEHUAMM YITIOB ANA pa3HbIX CUCTEM ABOMHUKOB
DOJKHA coCcTaBnATh: a) He Gonee 3°; 6) He 6onee 5°% B) He MeHee 3°; I) pasHuLa HegonycTUMa; a)
pasHuLa HeBaXHa.

17. 3 npMBeaeHHbIX HUXXe MUHepanoB NpPAMOe noracaHme OTHOCUTENIbHO CManHOCTH
XapakTtepHo ansa: a) 6uotuta; 6) opToNMpPOKCEHa; B) ONMBUHA; I) KanbLuTa; 4) nrnarnoknasa; e) Bcex
NpuBeaEHHbIX; X) HX ANA OAHOro U3 NpMBEAEHHbIX

18. Npu BBeaeHHOM aHanu3aTope B MOMEHT noracaHusi MMHepara npPouCXoauT:

a) coBnageHne onTU4EeCKon OCU MUHeparna ¢ ONTUYECKOM OCbio MUKpockona; 6) coBnageHne ocen
NHONKATPUCHI C NAIOCKOCTSIMU MONApU3aumm HUKONEN; B) coBnageHne ocen MmHepana ¢ O4HOMMEHHBIMN
OCsIMM KOMMEHcaTopa; r) CoBnageHne ocen MmHepana ¢ pasHOMMEHHbIMU OCSIMU KOMMEeHcaTopa.

19. B KakoM 13 NYHKTOB KOPPEKTHO NpuBeAeHa obpaTHas cxemMa nneoxpousma: a) Ng > Ny > nNy; 6)
Ng < Nm < Np; B) Ng= N + Np; T) Ng = Ny — Np,.

20. Yron noracaHus 3TO: a) yron mexay HanpasfieHMeM OCU UHANKATPUCHI 1 KpucTannorpaguyeckmv
HanpasneHnem B MvHeparne; 6) yron mexagy onTu4eckon OCbio MMHEparna 1 0Cbto NG UHOUKATPUCHI; B)
yron mexagy onTM4eCcKUmMmn ocsamm AByOCHOTO KpUCTana; r) yron noBopoTa CTOIMKa MUKPOCKONa MexXay
ABYMS MOracaHusamu.

2 BapuaHT

1. PaccTaBbTe B NpaBUINIbHOM Nopsifike U AOMNONIHUTE HeJoCTaloWMe YacTu B CNUCKe YCTPOUCTB
MUKpoOcCKona: nnH3a J1a3o, nonspusaTop, nuH3a bepTpaHa, UCTOYHUK CBETA, OKYNSP, KOHOEHCOP,
npopesb nog KomrneHcaTop, anadparma, 06beKkT1B, NPEAMETHbI CTONMNK



2. OnuwunTe BTOPYIO M YEeTBEPTYHO NPOBEPKM MUKPOCKONa

3. Ha pucyHke nsobpaxeHa nHgmkaTpuca: a) oGHOOCHOro NOMoXNTENBHOrO; 6) ABYOCHOrO
oTpuLaTENBbHOrO; B) OAHOOCHOIO OTPULATENbHOrO; ') ABYOCHOIO NOMOXUTENBbHOrO

4. Ha pucyHke nsobpaxeH MuHepan ¢ yarIMHeHneM: a) NonoXuTenbHbiM; 6) oTpuuaTenbHbIM; B)
HenTparnbHbIM.

5. OnTnyeckumn acpchekT, cBA3aHHbIN C ABMEHMEM NOJIHOro BHYTPEHHEro oTpaXeHus: a) penbeq;
0) nonocka beke; B) WwarpeHeBasi MOBEPXHOCTb; I') BCE BapuaHTbI.

6. UHTepcepeHLUNOHHAA OoKpacka 3epHa B CKpeLleHHbIX HUKOSMAX 3aBUCUT: a) penbed MUHepana;
6) nokasaTenb NpenoMneHns MMHepana; B) ABynpenoMieHne MmHepana,

r) TonwmHa wnunda; a) Bce BapuaHTbl.

7. Pa3HOCTb X0Aa, COOTBETCBYIOLWasA oAHOMY NopsaaKy Ha Homorpamme Muwens-JleBu: a) 550 my;
6) 725 my; B) 550 ru; r) 725 ru.

8. Mpouecc nameHeHus penbeda v WarpeHeBon NOBEPXHOCTU 3epHa NPU U3IMEeHEeHUn
OPMEHTUPOBKM €ro MHAMKaTPUChI Ha3bliBaeTCcA: a) Nrneoxpomam; 6) ncesgoabcopbums; B) noracaHme;
) NpOCBETNEHNE; O) ANXPOU3M;

e) ABynperioMneHme.

9. CoBMecTUTe COOTBETCTBYIOLME Napbl MMHEpan — rabutyc (xapakrepHasa popma 3epeH):
MwuHepanbl: 3arMpuH, KanbuuT, COeH, XITopuT, Nnarmoknasel, porosas obmaHka; Mabutyc: nsomeTpuyHble,
npuaMaTtumyeckme, uronbyaTble, TabnuTyaTble, YelynyaTble, KCeHOMOPMHbIE

10. Mpsamoe noracaHue AnNsi MUHeparnoB TeTparoHarlbHOW CUHFOHUU OTHOCUTESNIbHO YAJIMHEHUA
XapakTepHo: a) Bceraa; 6) B o4HOM paspese; B) HMKoraa.

11. Kak Bbl NOHMMaeTe 3HaYeHUe TEPMMNHA «CeYeHMe HUKOMAY: a) NITOCKOCTb CBETOBLIX konebaHun,
nponyckaemas nonspmsaTopom; 6) NNockoCcTb CBETOBbLIX KonebaHui, nponyckaeMas aHann3aTopom; B)
HanpaBneHne CBETOBbIX kKonebaHuin, Nnponyckaemoe Nonspu3aTopoM; ) HanpasreHne CBETOBbIX
konebaHui, NnpornyckaeMoe aHann3aTopoM; Ai) BEpHbI NepBble ABa BapuaHTa; €) BepHbl BTOPbIE ABa
BapuaHTa; ) He BEPEH HW OAMH BapuaHT.

12. NokasaTenb npenomMneHus KBapua (no ng) paBen: a) 0,537; 6) 1,537; B) 1,641;r) 0,641; o) 1,552;
e) 0,552.

13. AsynpenomneHue (ny — N,) KanbuuTa pasHo: a) mexblie 0,010; 6) 0,010 — 0,050; B) 0,050 —
0,100; r) 0,100 — 0,150; #) 6onee 0,150.

14. Ina Kakoro U3 npMBeAeHHbIX MUHEPArNoOB OyaeT XapaKkTepHO siBfieHUe nieoxponsma:

a) kBapu; 6) kanbuuT; B) NfarMoknas; r) rpaHar; 4) MOHOKINHHBLIA MUPOKCEH; €) BUOTUT; XK) poroBas
obmaHka.

15. Mpun onpeaeneHnn Homepa nnarnoknasa no yrny CAMMeTPUYHOro noracaHms ABOMHUKOB B
30He {010} ncnonb3yroTCA 3€pHA, CABOMHUKOBaHHbLIE NO: ) aHOPTUTOBOMY 3aKOHY; 6)
kanc6aackomy 3akOHy; B) NEHHUHOBOMY 3aKOHY; I') aHOEe3UTOBOMY 3aKOHY; A1) A0OUMHENCKOMY 3aKOHY; €)
anLbuToBOMY 3aKOHY; X) HU OOHOMY U3 NEPEYNCIIEHHbIX.

16. Mpyn 3HaYeHUU yrna CUMMETPUYHOro noracaHus ABoMHUKOB B 30He {010} meHee 20° Ha
HOMOrpamMMy BbIHOCUTCS Yros: a) BBEPX OT Hyn4; 6) BHU3 OT HyNs; B) BNPaBO OT HyNs; ) BBEPX UK
BHM3 OT HyNs B 3aBUCUMOCTUN OT NOBEAEHMS NONOCckn beke; ) He nMeeT 3HaveHus.

17. Mpsaimoe noracaHMe OTHOCUTENLHO CMAUHOCTU XapaKTepHo AnsA: a) TypmanuHa; 6) MyckoBuTa;
B) KILW; r) ksapua; 4) poroBon obMaHKu; €) BCeX NPUBEOEHHbIX; X) HU A5 OAHOrO U3 NPUBELEHHbIX.
18. Npu BBeaeHHOM aHanu3aTope B MOMEHT NoracaHusi MMHeparsia NnpoucxXoauT: a) CoBnageHve
ONTUYECKOW OCU MUHEparna ¢ ONTUYECKON OCb0 MUKPOCKoMa; 6) coBnageHne ocen MHANKATPUCHI C
NAOCKOCTAMM MONAPU3aLmMm HUKONEN; B) COBNageHne ocen MnHepana ¢ O4HOMMEHHBIMWN OCAMMN
KOMMNeHcaTopa; r) coBnageHne ocen MuHeparna ¢ pa3HOMMEHHBbIMU OCSIMU KOMMEHcaTopa.

19. B kakoM 13 NYHKTOB NpuBeAeHa NpsAMas cxema nreoxpousma: a) Ng > Ny > Ny; 6) Ng < Ny, < Ny;
B) Ng= N + Np; T) Ng = Ny — Np,.

20. Yron 2V 3To0: a) yron mMmexay HanpasneHnem ocu NHAMKaATPUCHI U KpuctTannorpamyeckum
HanpasneHnem B MvHeparne; 6) yron mexagy onTu4eckon OCbio MMHEparna 1 0Cbto NG UHOUKATPUCHI; B)
yron mexagy onTM4eCcKUmMmn ocsmMmn ABYOCHOTO KPUCTAnNa; r) yron noBopoTa CTONMKa MUKPOCKOMNa Mexay
ABYMS MOracaHnsamu.

KpI/ITepVII/I oueHnBaHUA TeCTOBOIo 3agaHnA:

Kputepun Bannbl




OOyualowunincs yBepeHHO OTBeYaeT Ha MOCTaBIEHHbIE BOMPOCHI, AaeT OTnnyHo
TOYHblEe (POPMYNMPOBKM 1 onpeaeneHus

O6yyvatowmiicss oTBeYaeT Ha MOCTaBIEHHblE BOMPOCHI, HO WHOrAa Xopouio
owmnGaeTcsi B TOYHOCTU DOPMYIIMPOBOK M onpedeneHuii.
O6yyatowuiics oTBeYaeT Ha NOCTaBIEHHbIE BOMPOCHI C OWMbKaMu, He YO0BNeTBOPUTESBHO

OaeT TOYHbIX CbOpMyJ'IVIpOBOK, HO Ha HaBodlnMe BOMpPOCbl AaeT
NPUMEpPHbIE OTBETbI

OquaIOU.lVIVICFI HE OTBEeYaeT Ha NocCTaBJ1€HHbIE BOMPOCHI Heyﬂ,OBJ'IeTBOPVITeJ'IbHO

20.2. NpomexyToyHan atrecTayus

ﬂpomemyTquaﬂ arrectaunda no agucuuniimnHe ocyuwectendetca C MNMOMOLUbKO
OLUEHO4YHbIX CpeacTB:
I'Iepequb BOMPOCOB K 3a4eTy:

1. YCTpPONCTBO MUKpOCKOoNa.
2. [MpoBepkn MUKpocKona.

cneayrLmx

3. MMpaeuno wuHaumkatpuc B.H. JlogouHunkoBa. Ontunyeckass uwHOMKATPUCa OOHOOCHbIX

MUHEeparos.

4. T[lpaBuno wHaukatpuc B.H. JlogouyHukoBa. Ontmyeckass vHOMKATpUca [OBYOCHbIX

MWHEeparos.

5. MNokasaTenb NpenomneHns MnMHepanos 1 onTudeckme apdeKTbl, UM 06yCrOBMEHHbIE.
6. 'pynnbl MMHEpanoB No BenuynHe nokasarens npenomnexus (no B.H. JlogoyHukosy).

7. PasHocTb xoga. [IsynpenomneHne. Homorpamma Muwenes-Jlesn.

8. MeTtoauka onpegeneHna Benn4YuMHbl  OBYNperioMneHna wu pacnosioXXeHud ocen

MHOWKaTPUCbI B MUHEpParne.

9 [lloracaHue wMwuHepanoB. YanuHeHue wMuHepanoB. OnpegeneHve yrna noracaHus

MWHEeparos.

10. OnTudeckas ocb. KoHOCKONMMYECKNin MeToa onpeaenieHnsa OCHOCTM M ONTUYECKOro 3HaKa

MWHEeparos.

11. OnpegeneHne coctaBa nnarnoknasa no yriy CMMMETPUYHOro noracaHus 4BOVHUKOB.

12. LigeT, nneoxponsm. Cxema nneoxpounsma.

[na oueHuBaHus pes3ynbTaToB 0Oy4YeHUss Ha 3adyeTe ucnosb3yeTcs 2-6GansnbHas Lkana:

«3a4YTeHO», «HE 3a4YTEeHO».

YpoBeHb

KpuTepum oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHokK

HOCTHU
KOMMeTeHUun

O6y‘-IaIOLLI,I/II7ICFI yBEpPEHHO OoTBEYaeT Ha NOoCTaBJI€HHbIE BOMNPOCHI, 3HAeT lNoebiweHHbI

YCTPOWCTBO M TMPOBEPKM MMUKPOCKOMNa, 3HaeT OMNTUYEcKue CBOMCTBA ypO8eHb 3aymeHo

KPUCTanmnoB B MPOXOASALIEM CBETE MW CKPELLEHHbIX HUKOMSX U
YBEPEHHO MOXET OnpedenuTb  [naBHble  NopofoobpasyroLime

MUHeparnsl
O6yyvatowuiicas oTBeyaeT Ha MoCTaBfieHHble BOMPOChl, HO MHOraa Ba3zoenili
ownGaeTcsi, XOpPOLIO 3HAeT YCTPOWCTBO W MPOBEPKM MUKpoOcKona, ypO8eHb 3aymeHo

3HaeT OnTMYEecKMe CBOWCTBaA KpuctanmnoB B npoxogdlem cBetTe U
CKpeLlueHHbIX HUKOINAX, HO uHoraa ownbaeTcsa He Bcerga npaBuiibHO
HaxoOUT W HasblBaeT CBOWCTBa [MaBHbIX nopo,qoo6pa3y+ou.|,v|x

MUWHepanos
OGyyatowuiicss oTBeYaeT Ha MOCTaBMEHHbIE BOMPOCHI C OLMGKamu, lNopoeosnbili
3HaeT YCTPOMCTBO U NMPOBEPKM MUKPOCKOMA, HO MHOrga owwmbaeTcs, ¢ YpO8eHb 3aumeHo

TPYOOM HasblBaeT ONTUYECKWe CBOMCTBA KPUCTAmmoB B MPOXOAALLEM
CBeTe M CKPELUeHHbIX HUKOMAX, He MOXeT  onpeaenutb
nopogoo6pasyoLme MruHepans! Nog MUKPOCKOMOM.

OOyuvatownincs He OTBeYaeT Ha MOCTaBIIEHHbIE BOMPOCHI, HE 3HaeT - He 3aumeHo

YCTPOWCTBO ¥ MPOBEPKM MUKPOCKOMA, HE 3HAET OMTUYECKME CBOMCTBA




KPUCTarioB B NMPOXOASLLEM CBETE U CKPELLEHHbIX HUKOMSX U HE MOXET
onpegenvTb rnaBHble Nopoaoobpasyolme MruHeparnbl







