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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) BbinyckHUKa: bakanasp

4. ®opma oby4eHus: 3ao4Had

5. Kachepgpa, oTBevarowas 3a peanmsaumio QUCLUNNUHbIL: MUHEPANornn, netTporpadoum un
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
Ne5 ot 15.04.2022

8. YuebHbIn roa:_ 2023-2024 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
KOMMeTeHL MM
MK-1 CnocobeH NnK1.2 Pasgenset no 3HaTb: ONTUYECKME CBOMCTBA KPUCTammoB W
NPUMEHSATb BeLLeCTBEHHOMY aMopdHbIX BELLECTB, MOHATUE 0O OMTMYECKOW
pe3ynbTathbl cocTaBy C nHaukarTpuce, rpynnel MUHEpanoB Mo
N3y4yeHus Bcex NCNonb30BaHNEM JlopoyHukosy;
acrekToB PUN3NYECKNX CBOWCTB, | yMETb: MPUMEHSITb MOMYyYeHHble 3HaHus 06
reosnlorm4yeckoro OaHHbIX NUTOMOro- ONTUYECKMX  CBOWCTBAxX  KpucCTanmnos w
CTPOEHUA 1 netporpaduyeckux, | amopHOM BellecTBe Ha MpakTuke npu
ncropum NnaneoHTONOrM4Yecknx, | AnarHocTuke MMHepanos;
reonorn4yeckoro CTPYKTYPHBbIX, BNagetb (MMeTb HaBblk(W)): onpeaendtb
pasBuTUA TEKCTYPHBbIX, nopogoobpasytoLme " aKueccopHble
TeppuTopuin ang NeTPOXUMUYECKMUX U | MUHEpanbl, MWKPOCKTPYKTYPbl U  TEKCTypbl
peLueHuns reoXnMMn4ecKmx rOpHbIX MopoA, AMarHoCTMpPOBaTb FOPHbIE
CTaHOapTHbIX nccnenoBaHum nopoael M pasgensats MO  BELEeCTBEHHOMY
3apad ocagouHble, cocTaBy ocafouHble, MarmaTudeckue,
reosiormyeckomn Marmartudeckue, MeTaMopd)oreHHble 1M MeTamopduyeckne
CbEeMKM MeTaMopdoreHHble 1 | obpa3oBaHUs paoHa reoniorM4eckon CbeMKM.
MeTamopdunyeckmne
obpa3oBaHus panoHa
reonornyeckom
CbeMKU
MK-2 CnocobeH NnK2.1 OcyuwectBnget 3HaTb: MpUHUMNBI PaboTbl C MMKPOCKOMOM B
BbINONHATb MapLUpyTHble noneBbIX YCNOBUSX
reonornyeckune HabnoaeHus ¢ yMeTb: BECTU NOMEBYIO AOKYMEHTALNIO;
nccnenoBaHus B uenbto cbopa u BnageTb (MMeTb HaBblIK(M)): HaBblkaMu cbopa u
NoneBbIX 1 OOKyMeHTauum MUKPOCKOMUYECKOM KpUCTanoonTnyeckomn
KameparnbHbIX hakTmnyeckomn 06paboTkn reonornyeckon nHopmaumm npu
YCIOBUSIX NpU reoniornyeckom NpOBeaEeHUN MONCKOBO-CbEMOYHbIX paboT
npoBeneHnn NHcbopmaumm npu
NMOVCKOBO- npoBeaeHun
CbEMOYHbIX U NMOWNCKOBO-
apyrux pabot CbeMOYHbIX paboT
reonorn4yeckoro
XapakTtepa
MK-4 CnocobeH NnK4.2 BbinonHser 3HaThb: YCTPOWCTBO, npaBuna paboTbl WU
NPOBOAUTb 3KCNepuUMeHTanbHble | NPOBEPKWU MNONSPU3aLUOHHOIO MUKPOCKONA;
060CHOBaHHYI0 n nabopaTopHble YMeTb. MNPUMEHATbL MONyYEHHbIE 3HaHus 06
OLIEHKY NepCrnekTms nccneaoBaHus NOpPoA | ONTMYECKMX ~ CBOWCTBAX  KpPUCTanmoB U
uccnegoBaHHbIX W pya, ucnosnb3ys aMopdHOM  BeLLecTBE Ha npakTuke npu




nrnowagen Ha
obHapyxeHune
MECTOPOXAEHNIA
TBEPAbIX NONME3HbIX
nckonaeMbix

HaBbIK(1)):

MeToaaMu
B Mpoxoasiiem
aHanusartope, B

cxoadlwemcd nyyvyke ceeta npm ncnosib3oBaHnn

COBpPEMEHHbIE AMarHoCTKe MUHEParos;
reonormyeckme Bnagetb  (UMeTb
npubopsbl, yCTAHOBKA | UCCNEAOBaHUS  BeLlecTBa
n nHoe cyeTte, npu BBeOAEHHOM
obopynoBaHue
nonAapmn3alunoHHOro MMKpockona.

12. O6bemM gucUUNNUHbLI B 3a4eTHbIX eauHuuax/yac. — 2/ 72

CDopma I'IpOMG)KYTO'-IHOVI aTTecTauun 3a4der.

13. Buagbl yueb6HoM paboThbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa 3
AyOMTOPHbIE 3aHATUA 8 8
nekuum 2 2
B TOM 4umcne: npakTu4eckme - -
nabopaTtopHble 6 6
CamocTosTensHas pabota 60 60
dopma NPoOMEXYTOYHOM aTTecTaumnn 4 4
(3a4em — 0 yac. / ak3ameH — 4ac.)
Utoro: | 72 72
13.1. CopepxaHme AUCLMUNIIUHLI
Peanusauwns
n/n HanmeHoBaHue pasgena
pasgena CopeprkaHve pasgena QUCUUNIVHLI OUCUMNIWHBI C
ANCUMNITUHBI MOMOLLIbIO OHNAWH-
Kypca, QYMK
1. NNekumn
2. MpakTnyeckue 3aHATUA
3. JlTabopamopHbie pabomsbi
3.1 | OcHoBHbIE PacnpocTpaHeHne cBeTa B MuHepanax, nonsipusauus, | Kpuctannoontuka
NONOXeHNs npenomnenne.  OcobeHHOCTM  nonspu3auum  cBeTa B
KPMCTanmoonTUKM KpucTanmnax pasHblX CUHIOHWA. N30TponHble U aHW3OTPONMHbIE
MuHepanbsl W BeuwecTBa. [ynpenomnexHve. OnTuyeckas
nHgmkatpuca. MpaBuno nHaMkaTpuc..
3.2 | YcTponcTeo MonsipusaTop. MNpaBuna paboTbl ¢ MukpockonoMm. MpoBepkn u | Kpuctannoontuka
NonsApmM3aLMOHHOrO | HAaCTPOMKM MWMKPOCKONA: a) NMPOBEpPKa CKPELLEHHOCTU HUKONEW;
MUKpPOCKOMa. 6) ueHTpupoBKa OOBLEKTMBOB MMWKPOCKOMA; B) NpoBepka
COBMageHnst HUTEW OKynsapa C rMaBHbIMU CEYEHUSMN HUKOMEW;
r) onpegeneHne ¢ Kakon U3 HATEN OKynspa coBnadaeT rnaBHOe
ceyeHune nonspusaTtopa.
3.3 | ViccnepoBanne LiBeT muHepanoB. NMneoxponsm. dopma MuHepanbHbIX 3epeH. | Kpuctannoontuka
nopogoobpasytowmx | CnanHocTb MMHEpPanoB (BeCbMa COBEPLUEHHAas, COBEpPLUEHHas,
MUWHeparnoB npu HecoBepLUueHHas, 6e3 cnanHocTh). CnaHOCTbL NpU3aMaTuyeckas,
OfHOM HuKone (B nepecekawullasica B ABYX HanpaerneHusix. HabniogeHnve 3a
"npoxopgsLiemM cnanHoCTbi0 B cniogax, amdubonax, NUPOKCEeHax, MoneBbIX
ceete"). LnaTax.
MokasaTenb npenomneHMs MWHepanoB W ontudeckne | Kpuctannoontuka
adheKThl, 0obycrnoBneHHble BEeSIMYNHON nokasaTtens
npenomneHus: a) penbecd MuHepana; ©0) warpeHesas




NMOBEPXHOCTb; B) cBeToBas nonocka bekke. [MUCnepCUMOHHbIN
acppekT. lMoHsATME 00 MMMEPCMOHHOM MeTode onpenereHus
nokasatesien npesioMneHns Xapaktepuctuka MuUHeparnoB Mo
rpynnam B.H. JlogoyHukoBa.
3.4 | NccneposaHue WHTepdepeHuuns ceeToBbIX BOSH. PasHocTb xoga. BennuunHa Kpuctannoontuka
nopogoobpasyolmx | AsynpenomneHus. OnpegeneHue pasHOCTU Xo4a Y BENMUYUHBI
MUHepanos npu asynpenomneHunsi. Homorpamma Muwens-flesw.
"CKpeLLEeHHbIX KomneHcaTopbl. OnpegeneHue nopsigka UHTepepeHUNOHHBIX
Hukonsx" okpacok. [Nlopsagok onpegeneHns HaMMeHOBaHUn ocen
WHOWKATPUChl B MMHepane..
[MoracaHne muHepanos: npsamMoe u kocoe. OpneHTMpPOBKa Kpuctannoontuka
ONTMYECKON MHAMKATPUCHI B MUHEpariax pasnnyHbIX CUHFOHWUNA.
YOnvHeHe MUHepParoB: NonoXuTensHoe, oTpuuaTensHoe,
HenTpanksHoe.
HaGntogeHve 3a aBonHvkamn. 3aKkoHbl 4BOMHUKOBAHMS KpuctannoonTtuka
nnarvoknasoB. OnpegeneHue coctaBa NiarMoknasos Mo yriy
CUMMETPUYHOro noracaHus gsorHukos B 30He 010 n 001.
Wccneposanve nneoxpousma. lNpsimas n obpatHasa cxema KpuctannoonTtuka
abcopbunmn
3.5 | Viccneposanne KpuctannoonTtuka
MUHeparnos B
cxopgsawemcs nydke | KoHockonudeckne urypbl OOHOOCHbBIX Y ABYOCHbBIX MUHEPAroB.
cBeTa OnpepgeneHne onTMYECKOro 3Haka MUHepana.
(koHOCKOMMYECKUIA
MeTon)
3.6 [dvarHocTrka rmaBHbIX NOPOA00H6Pa3yLLNX MUHEPATOB. KpuctannoonTtuka
Canudyeckune nopogoobpasytoLme MuHepansl: KBapl,
MpakTuyeckas nnarvoknasbl, Kanuesble NoseBble WnaTbl, HePEnuH, NenuuT
AnarHocTuka
rmaBHbIX HnarHocTrka rnaBHbIX NOPoA006pa3yoLLNX MUHEParoB: KpuctannoonTtuka
nopoaoobpasyolmx | dhemmnyeckme nopogoodpasyloLme MMHeparbl: MMPOKCEHBI,
MWHepParoB U ONMBUWH, amcmbonbl, 6MOTUT, MyCcKOBUTA
MUKPOCTPYKTYP [drarHocTrka akueccopHbIX MUHEpParioB: rpaHaT, cpeH, unpkoH, | Kpuctannoontuka
rOpHbIX Nopog. TYpPMarnuH, pyTun
[unarHocTrka BTOPMYHbBIX MUHEPArIOB: TanbK, 3MUAOT, XNOpUT, Kpuctannoontuka
LIOM3NT, CEPMEHTUH, KapboHaTbl
13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNX
Ne HanmeHoBaHue TeMbl Bupe! 3araTvi (4acos)
n/n (pasgena) aucumnnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble CaMO;;%TTanHaH Bcero
1 OCHOBHbIE MONOXEHMWS 5 i i 4 6
KPMCTanIoonTmKku
> YCTPONCTBO NONSPU3aLNOHHOIO i i > > 4
MMUKPOCKOMNa.
WccneposaHue
3 nopoaoobpasyoLmx i i 5 16 18
MUVHeparoB MNpu O4HOM HUKOJE
(B "npoxopsuiem ceete").
WccnegosaHue
4 nopop,ooGpesyrou.mx i i 5 16 18
MUWHeparoB Npwu "cKkpeLleHHbIX
HUKONSAX
MpakTnyeckas aMarHocTmka
5 rmaBHbIX NOPOA0OBpasyoLLnX i i 5 20 22
MUWHEeparnoB 1 MUKPOCTPYKTYP
rOpHbIX Nopoa.
UToro: 2 - 8 58 68

14. MeToaM4ecKue yKkasaHus Ansi 00y4alroLWmxcsa N0 OCBOEHUIO AUCLIUMIIUHDbI




O6yuvatowmnmces cnegyeTt UCNonb3oBaTh ONyONMKOBaHHbLIE METOANYECKME NOCOBUA MO Kypey
«Kpuctannoontuka» n3 cnmcka nutepartyphbl, a Tak )& pPekoOMeHAYyeTCs caMocTosATenbHast paboTa ¢
MoZEens MM ONTUYECKUX MHONKATPUC.

Ans gaHHOM OUCUMNAMHBI MMEETCH SMEKTPOHHBIN Kype, FAe pasMeLleHbl Npe3eHTaumu, CCbIKM Ha
nuTepaTypy, BONPOCHI 4111 CAMOKOHTPONS, 3adaHns ANsi TeKyLLen aTTecTaunmn.

Bua pabotbl

MeToguyeckune ykasaHus

lNodzomoeka
K nekuusim, paboma ¢
rpe3eHmauyUoOHHbIM
Mamepuanom u
cocmasreHue
KOHcrekma

Jlekuuna aBnsetca BaxHewwen opmor opraHmsaumm ydyebHoro npoiecca, 3HakoOMMUT C
HOBbIM MaTepuanoM, pasbACHAET Yy4yebHble 3neMeHTbl, TpyaHble ANnd MOHUMaHus,
cuctemaTmsmpyet ydebHbIi MaTepuan n opueHTupyet B ydyebHoM npouecce. B xoge
NEKUMOHHBIX 3aHATUM pPEKOMEHAYeTCA: a) BeCTM KOHCMEKTMpOoBaHWe y4ebHOoro
maTtepuana, obpawaTtb BHMMaHWe Ha KaTeropuu, OPMYMMPOBKN, PacKpbiBaloLLne
cofepXaHue TeX UMW UHbIX SIBMIEHWA M NPOLIECCOB, Hay4HblE BbIBOAblI U MPaKTUYECKME
pekomMeHAaumMKn, MONOXUTENbHBIN ONbIT MccrnegoBaHun; 6) octaButb B paboumnx
KOHCNeKTax Mnond, Ha KOTOpbIX AenaTb MOMETKA W3 pEeKOMEeHAOBAHHOW nuTepaTypsl,
OOMONHSAKLWNE MaTepuan NPOCNyLWaHHOW NeKunn, a Takke nogyepkuBarolime ocobyto
BaXHOCTb TEX WNN MHbIX TEOPETUYECKUX MOMNOXEHWWA; B) 3adaBaTb MpenofaBaTento
YTOYHSOLLME BOMPOCHI C LIENbl YACHEHUS TEOPETUYECKUX MNOSOXKEHUN, paspeLleHnst
CMOPHbIX CUTyauun; r) popabaTbiBaTb CBOW KOHCMNEKT neKkuun, Aenass B HeM
COOTBETCTBYWOLIME 3anucu U3 nutepaTypbl, PEKOMEHOOBaHHOW npenogasaTtenemMm u
npegycMoTpeHHON y4ebHoW nporpaMmMon

JlabopamopHsie
3aHsmust

INabopaTopHble 3aHATMA NpeanonaratloT MX NPoBeAeHNEe B pasnnyHbiX opMax, C Lenbio
BbISIBIIEHNSI MOJTYYEHHbIX 3HAHWWA, YMEHWN, HaBbIKOB WM OCBOEHHbIX KOMMETEHUMN C
npoBeAeHneM Tekylmx atrectaumi. JllabopaTopHble 3aHATUA MOrYT BbITb HanpasreHbl
Ha OCBOEHME COBpPEMEHHOro obopyaoBaHMs U MPOrpaMMHbIX CpeacTB (NporpamMHOro
obecneyeHns) B gNCUMNIIMHAPHON 0bnacTu, a Takke NpoBEAEHUS SKCNEPUMEHTarbHbIX
ncecnegoBaHumn

o Mpu nogrotoBke K jabopamopHOMy 3aHIMuK HEOOXOAUMO  U3y4nTb
TeopeTU4eckMn Mmarepuarn, KoOTopbii OyoeT MCnonb30BaThbCA B XOAE  BbINMOJSIHEHUS
nabopatopHoi paboTbl. HyXHO BHUMATENbHO NPOYUTATb METOOUYECKOE YKa3aHue
(onucaHme) k nabopaTopHon paboTe, npogymaTe nnaH npoBedeHus paboThl,
NMOAroToBUTE HeobOXxoaumble ©OnaHkM U1 Tabnvubl Ons  3anucen  HabnoaeHWn.
HenocpeacTBeHHO BbiNoNHeHUo nabopaTopHon paboTbl MHOrga NpeaLecTByeT KpaTKUM
onpoc oby4yarolmxcs npenojaBaTenemM AN BbISBMEHUS WX TOTOBHOCTM K 3aHSITUIO.
Onpoc obyvatowmxca MOXeT NpoxoauTb B uUrpoBon dopme Tuna «BuktopuHay wnum
«Ckaxu mHauey. MNpu BbiINONHeHUN nabopaTopHon paboThl, kak Npasuno, Heobxoanmbl
crnepywwme onepauumn: a) nsmepeHne uanyeckmx CBOMCTB FOPHbIX MOpoS4; ) aHanwms,
obpaboTka gaHHbIX 1 0000LEeHNe pe3ynbTaToB; A) 3awuTta pesynbTtatoB. [pun 3awmTte
pe3ynbTaToB npenogasartenb 6eceayeT CO CTYAEHTOM, BbISBNAS rMyOuMHY NMOHUMaHus
UM MNOMNYy4YeHHbIX pe3ynbTatoB. PesynbTaTbl BbINONHEHUS nabopaTopHbIX 3agaHun
3aHocsTca B Google-aAoKyMeHThI.

KoHcynbmauuu

KoHcynbTaumm npegnonaraloT BTOPUYHBIA pa3bop yyeGHOro maTtepuana, KoTopblii Nvbo
cnabo ycBoeH oGydawlwmmucs, nnubo He ycBoeH coBceM. OTcloda OCHOBHasi Lefb
KOHCYNbTaUWii — BOCMOSIHEHWEe NpoGENnoB B 3HaHMSX CTydeHToB. K Takomy Buay
KOHCYNbTaLMiA OTHOCATCSA TeKyliue WHAMBUAOYyalbHble W TPYMNMoBble KOHCYNbTauuu no
yyeGHOMY npeaMeTy M MpeadsKsaMeHauMoHHble KOHCynbTauuu. BmecTe ¢ Tem Ha
KOHCYNbTaUMsIX NpenodaBaTesflb MOXeT pa3bsCHATb Cnocobbl AeiCTBUMIA U NPUEMbI
camMoCTOsITENbHON paboTbl €  KOHKPETHbIM MaTepuanoM Wnu Mpu  BbINOMHEHWUU
KOHKPETHOro 3agaHusi. K TakoMy BUAY KOHCynbTauui GyoyT OTHOCUTBLCS KOHCYNbTaumu
Mo KyPCOBbIM U AWUMMOMHbIM paboTam, KOHCYNbTauuyM B NepUoA, NpoBeaeHns y4eGHbIX 1
MPOM3BOACTBEHHBIX MPAKTUK. TakMe KOHCYSbTauuu MOryT MPOBOAWUTHLCS M C MOMOLLBHO
SMEKTPOHHON MoYThl. PekomeHaauusi: 4ToObl KOHCYSbTauusi Mpoluna pe3ynbTaTUBHO,
BOMPOCHI HY)KHO rOTOBUTL 3apaHee

lNodzomoska K
mekyweu
ammecmauuu

TekyLas atTecTaums — 370 KOHTPOMb NpoLecca OCBOEHMS 06yyaloLWwmnMmncs cogepxaHus
obpaszoBaTtenbHbIX MNporpamMm, (OpMUPOBaHMA  COOTBETCTBYHOLUMX  KOMMNETEHLUUNA,
NepPBUYHLIX  MPOECCUOHANBHBIX  YMEHUA U HaBbLIKOB; OUEHKa pe3ynbTaToB
CaMOCTOSATENbHON  gedATenbHoCcTU  obydatowmxca. dopmMa npoeBedeHus  Tekyliewn
aTTecTauum MoXeT ObITb YCTHOW WM MUCBMEHHOW, a TaKKe C WCMONb30BaHMEM
COBPEMEHHBIX NMHOPMALMOHHBLIX TEXHOMNOMMA. Bo3aMoXHbI criegytoLime oopMbl TEKYLLEN
aTTecTauun: a) KOHTporbHasi pabdoTa; ©6) KpyrnbIi CTOM, OUCKYCCUS, NMONeMUKa, aucnyT,
nebartbl; B) npoekT; r) pedepar; n) Aoknag, coobuieHue; X) cobecepoBaHue; 3)
TBOpYECKoe 3ajaHve; 1) TecT; K) acce u ap. Tekywasa aTrectauus OCylecTBAseTcs ¢
npuMeHeHneM oHAa oueHoYHbIXx cpeactB (KMMbl, KOMMMEKTbl pa3HOYPOBHEBLIX
3agaHvi, 3agaym u 1.n.). Npw NOAroToBKE K TEKyLlen aTTectaumm HeobxoammMo, U3ydnTb




KOHCMEKT neKkuun, pasgenbl  ydebHMKOB U y4ebHbIX nocobun, npopaboTtaTb
pPEKOMEHAOBaHHYO OOMOSTHUTENBHYIO nuTeparypy, caenatb 3anvcu no
PEKOMEHAOBAHHBIM MUCTOYHMKaM. BO3MOXHOCTb ucnonb3oBaHWs oby4awWMMnUcs Ha
Tekyllen arrectaumMmM Yy4yebGHOM nuTepaTypbl, CAPaBOYHbIX MNOCOGUM U  Opyrux
BCMOMoOraTenbHbIX MaTepuanoB onpegenseTcs npenogaeartenem. PesynbTaTtbl TeKyLen
aTTecTauum MOTyT YYUTbIBATbCS MPU MPOMEXYTOYHOW aTTecTauum obydarowmxcs no
peLLeHuno Kadeapbl.

CamocmosimerbHasi
paboma obyudarouwezo

CamoctosaTensHasa paboTta oby4varoLLlerocs SBNAETCA OCHOBHbIM CPEACTBOM OBMaAeHus
y4yebHbIM MaTepmanom BO Bpemsd, cBOOOoHOe OT o06a3aTenbHbIX YYeOHbIX 3aHATUN.
MoxeT BbINONHATECS B 6ubnuoTteke, y4ebHbIX kabuHeTax, KOMMbIOTEPHbIX Knaccax, a
Takke B [OMALLUHUX YCIOBUSIX. Y4yebHbIi  maTepuan yd4ebHOM OUCUUNIVHBI,
npegycMOTpeHHbIN  paboyum  y4yebHbIM NnNaHoM Ang  ycBoeHusi obyvarowumcs B
npouecce CaMOCTOSITENIbHOW paboThbl, BLIHOCUTCA Ha MNPOMEXYTOYHYIO aTTecTauuio
Hapsgy ¢ y4ebHbIM MaTepuanom, KOTOpbI paccmaTpuBancst Npy NpoBegeHun y4ebHbIX
3aHgaTun. CamoctoaTenbHas paboTta oby4yarolmMxcss BO BHeayaWTOPHOE BpeMS MOXET
COCTOSITb M3: a) MOBTOPEHMS NEKUMOHHOro mMartepuana; 6) noaroToBkM K CeMUHapam
(NpakTUYecknM 3aHATUSM); B) U3YyYEeHUs y4eBOHOW U Hay4yHOW nuTepatypbl; ) U3y4yeHus
HOPMAaTMBHbIX MPAaBOBbIX AKTOB (B T.4. B 3MNEKTPOHHbIX 6aszax AaHHbIX); 4) peLleHus
3afad, BblOAHHbIX HA NPAKTUYECKUX 3aHATUSAX; XK) NOATOTOBKN K KOHTPOSIbHBIM paboTam,
TECTUPOBAHMWIO U T.A4.; 3) NOATOTOBKN K CEMWHapaM YCTHbIX AOKNaaoB (CoobLeHui); un)
noAaroToBKM pecbepaToB, 3CCE U UHbIX MHANBMAYANbHbLIX MMCbMEHHbIX paboT No 3agaHunio
npenogasarens; K) BbIMOJIHEHMS KypCOBbIX paboT, NpeayCMOTPEHHbIX Y4EOHBIM NaHoM;
n) BbINOJIHEHUSA BbINMYCKHbIX KBanMduKaLnoHHbIX paboT v Ap.; M) BblgeneHne Hambonee
CMNOXHbIX U NPOOMEMHbIX BOMPOCOB MO M3y4yaemMon TeMe, MOoSlydeHue pasbsCHEHUN U
pekomMeHZauMin Nno [JaHHbIM BOMpocamMm C MnpenojaBatenamu dakynbTeTa Ha ux
KOHCYNnbTauusx; H) NpOBeAEHME CAaMOKOHTPONS MyTEM OTBETOB Ha BOMPOCHI TEKYLLEro
KOHTPOMNSA 3HaHWW, peLleHus1 NPeacTaBIieHHbIX B Yy4eOHO-MEeToOUYECKUX MaTtepuanax
pabo4yert nporpaMmbl AMCUMNNUHBI 3aga4y, TECTOB, HanucaHus pedepaToB M 3cce Mo
OTAENbHbIM BOMPOCaM M3y4aemMomn TeMbI

Nodzomoeka k
rPOMeXXymo4Hou
ammecmauuu:
aK3ameH/3avem/
3a4yem c oueHkol

[MpomexyToyHass aTTecTauMsi HarnpaBfeHa Ha MpPOBEPKY KOHEYHbIX pe3ynbTaToB
00yyeHus, BbiBNEeHWe CTEeNeHn YCBOEHUS 0By4aloLmMMNCa CUCTEMbI 3HAHWUNA, YMEHUN U
HaBbIKOB, NMOMYYEHHbIX B pe3ynbTaTe U3ydyeHus AaHHOW AUCLMNIUHBI.

MoarotoBka K 9K3amMeHy/3ayeTy/3ayveTy C OLEHKOM BKMOYaeT B ceba Tpu artana: a)
camocTosATenbHas paboTa B TeyeHue cemecTpa; 6) HemocpeAcTBeHHasl MOArOTOBKAa B
OHW, npefwecTBylOWne 3ayeTy/3adeTy C OLEHKOW/ak3ameHy no TemaMm Kypca; B)
MoaroToBKa K OTBETY Ha BOMPOCHI, cogepxalimecs B bunetax. B mepvog noarotosku
obyyalowumiica BHOBb obpallaloTcs K nporaeHHoOMYy ydebHoMy maTepuany. NoaroToBka
OCYLLEeCTBMNAETCA Ha OCHOBaHUN METOAMYECKUX PeKOMEHOALNA MO AUCLMNIMHE U CrucKa
BOMPOCOB N3y4aeMoW AUCLMMIUHBI, KOHCNEKTOB NeKUMi, y4eOHUKOB 1 y4ebHbIX mocobun,
Hay4HbIX cTaten, nHdopmaumm cpeabl UHTEPHET. [na NONHOTLI y4ebHoM nHdopmaummn n
ee CpaBHEHUs Nny4lle UCnonb3oBaTb He MeHee ABYX y4ebHukoB. OByyatowuincs Bnpase
caM npugepxuBatbca No6OM M3 NpeAacTaBneHHbIX B Y4eOHWKaxX TOYeK 3peHus no
crnopHon npobneme (B TOM 4ucrne OTNMYHOW OT MpenodasaTtens), HO Mpu YCrOBUM
AOCTaTovYHOW HayyHow aprymeHTaumm. OCHOBHbIM WMCTOYHMKOM MOArOTOBKM K 3ayeTy
ABMNSETCA KOHCMEKT NeKuumn, rae ydebHbli matepuan faetcs B CUCTEMaTU3MPOBaHHOM
BUAE, OCHOBHblE MOSIOXKEHUA €ro OeTanu3npyroTcsl, NOAKPENATCS COBPEMEHHBIMM
daktamn u uHdopMaumen, KoTopble B CUITy HOBU3HbI He BOWNWM B ONybrnvKoBaHHble
neyaTHble UCTOYHUKM. B Xxode noarotoBkM K 3k3ameHy obyvarowmmcs Heobxoammo
obpaluaTtb BHMMaHWE He TONbKO Ha YPOBEHb 3anOMMHAaHWSA, HO U Ha CTeneHb NOHUMaHUs
nsnaraembix npobnem. 3Ok3ameH/3ayeT/3ayeT C OUEHKOMW MPOBOAWTCHA MO BOMpocam,
0XBaTbIBaKLLMM BECb NPOMAEHHbLIN MaTepuman.

15. lNepeyeHb OCHOBHOM W [OMOJSIHUTENILHOW FNUTepaTypbl, PECYPCOB WHTEpPHET,

HeobGXxoAuMbIX AN OCBOEHUSA AUCLUNIIUHBI (Criucok numepamypbl 0hOPMISIEMCS 8 COOM8ememauu
¢ mpebosarusimu FOCT u ucrions3yemcsi obuw,asi CK8O3Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKO8)

a) OCHOBHas nuteparypa:

Ne n/n

McToYHMK

1

MeTporpadusa 1 neTponoruss MarMaTU4ecKkMx, MeTamopdUYECKUX 1 METACOMATUYECKNX TOPHbIX Nopoa;
y4ebHuk / nog pea. B.C. MNonoea, O.B. boratukoea, M.A. AdpaHacbeBa — M. : Jloroc, 2001. — 768 c.

Kpuctannoontuyeckuin MeTof nsyvyeHnss nopoaoodpasyoLmx MMHepanoB: meTod. nocobve / B.B.
2 Bargacaposa, A.HO. Anb6ekoB. — BopoHex : u3g-so BIY, 2002. — 44 c; y4eb.-meToanyeckoe nocob., 2-oe
n3gaHue, ucnpaesnenHoe, AML BI'y, 2009.-60 c.




6) gononHWTenbLHaa nuTepaTypa:

Ne n/n McTOYHMK

CasoHoB A.M. JlaGopaTopHbIi NpakTMkym No neTporpaduyeckum MeTodaMm WccrnefoBaHus: yydebHoe

3 .
nocob6. — KpacHospck : M3g-eo KpacHosip. YH-Ta, 1990. — 184 c.
CapaHunnHa .M. MNMopogoobpasyoLme MyHepars! : METOAMKa ONpeaeneHns KpUCTanmoonT. KOHCTaHT,

4 XapakTepucTuka MuHeparnoB): ydebHoe nocobue / I'. M. CapaHumHa. — CankT-lNetepbypr : N3p-Bo C.-
MeTepb. roc. yH-Ta, 2000 .— 154 c.

5 Jlopoununkos B.H. MasHenwwme nopogoobpasytowme muHepanst. / B.H. Jlogoynukos // M. : Hegpa, 1974. —
246 c.

6 MeToauka nccnegosaHmsa nopoaoobpasyowmx MuHepanos B npo3payHbix wnndgax./ C.K. OHnkueHko. —
M. : Hegpa, 1971. - 127 c.

7 Tperep B.E. Ontnyeckoe onpegeneHne nopogoobpasyrowmnx MMHeEparnos : CNpaBoYHUK-onpedenutens /
B.E. Tpérep ; nep. c Hem. P.H. Cobonesa. M. : Hegpa, 1980 .— 208 c.

8 ATnac cTpykTyp Marmatnyeckux n metamopdudecknx nopog / coct. B.B. bargacaposa. BopoHex :
MspaTtenscko-nonurpaduyeckui LeHtp By, 2007 .— 31 c.

9 CTpYKTYpbl N TEKCTYPbI U3BEPXKEHHBLIX 1 MeTaMmopduryecknx ropHeix nopog / FO.N. MNMonosuHkmHa. Y.1:
cnosapb TepmuHoB. M., 1966 .— 238c.

10 CTPYKTYpbl 1 TEKCTYPbI U3BEPXKEHHBIX 1 MeTaMopdunyeckmnx ropHoix nopog / KO.U. MNonosuHkuHa. 4.2, T.1:
n3BepxeHHble nopogbl. M., 1966 .— 424 c.
CTpYKTYpbl N TEKCTYPbI U3BEPXKEHHBLIX 1 MeTaMmopdmyecknx ropHeix nopog / KO.W. NMonosuHknHa. 4.2, T.2:

11
meTamopduyeckme nopoabl M., 1966 .— 270 c.

12 CapaHnuuHa .M. MeTtponorns marmaTnyecknx n metamopduyeckmx nopog / .M. CapanunHa, H.®.
LLnHkapeB .— 2-e n3g., nepepab v gon. J1. : Hegpa, 1973 .— 391c.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OuUManbHble pecypchl MHTepHET)*:

Ne

/n Pecypcebl

1 3HB BopoHexckoro rocynapCTBeHHOro https://lib.vsu.ru
yHMBeEpcuTETa

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

3 Hay4yHas anekTpoHHas bubnuoTeka https://elibrary.ru/

4 OneKTPOoHHbIN Kypc «KpuctannoonTtukay https://edu.vsu.ru
becnnatHbli  HEKOMMEpPYECKUA  CMpPaBOYHO-

5 obpasoBaTtenbHbIi  nMopTan Ans  reonoro., | http://www.geokniga.org/
CTYAEHTOB-TE0JI0rOB
becnnatHbli  HEeKOMMep4Yeckuin nopTan C

6 Hay4HO-NonynsipHoW u y4yebHon nutepaTypon | http://www.jurassic.ru/amateur.htm
no reonormm

*

BHauvane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTca pgoroBopa Yy BIY, 3ateM OTKpbITble 3MEKTPOHHO-
obpasoBaTerbHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemoOou4YyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

Ne n/n NCTOYHKK

Kpuctannoontuka (y4ebHo-meTognyeckoe nocobue) / Anbbekos A.1O., Abpamos B.B., bonko
1 MN.C., KysHeuos B.C., PesHukoa O.I"., NoHuyaposa J1.B., 3onotapesa I.C// BopoHex :
Nspgatenbckuin gom BIY, 2019 .— 65 c.

17. UHcpopmaLMOHHbIE TEXHOSOMMU, UCNOoNb3yeMble ANA peanu3auum y4ebHoun
ANCLUUNSINHBI, BKIOYasa nporpamMmmHoe obecnevyeHne u MHpopmMaLMOHHO-CNpPaBOYHbIe
cucteMbl (NMpy Heo6XxoAMMOCTH)

Mporpamma kypca peanusyeTtca C MpPUMEHEHUEM 3MEKTPOHHOIO O0Oy4YeHus W OUCTAHLMOHHbLIX
obpasoBaTeribHbIX TEXHOMOrMM - SMEeKTPOHHbIN Kypc «Kpuctannorpadms W KPUCTaNIOXUMUS»
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 MO Kaspersky Endpoint Security gns ©msHeca - PacwmpeHHbin
Russian Edition



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

4 | MNporpammHasa cuctema AN OOHapYXXEHUS TEKCTOBbIX 3aMMCTBOBAHWMIA B Y4YEOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3

OdwmcHoe npunoxerHne AdobeReader

6 | OdwmcHoe npunoxeHue DjVuLibre+DjView

ul

18. MaTepmanbHO-TeXHU4Yeckoe obecnevyeHne AUCLUUNIIUHDI:
Peanusaums nporpammbl AMCUMNMHBI TpeOyeT Hanuunsi nabopaTopum.

O6opynoBaHune nabopatopumn 1 pabounx mect nabopaTtopum: cneumannsnpoBaHHas mebenb,
nonapusaumoHHsle mukpockonsl NOJIAM (P-211, P-311, C-112), MH-8, MUH-5, MI1-5 (16
LUT.), CTEPEOCKONMYecKMe nonspmsaunoHHbie Mrukpockonbl Anbtamm CM0745 (2 wr.), HoyTOyk
TOSHIBA Satellite A200-235, npoektop TOSHIBA TLP-X2500, konnekuuu wnngos
MWHEpPanoB U rOpHbIX MOPOA, MOAENMN ONTUYECKNX NHONKATPUC.

lMpoBeneHne Kypca BO3MOXHO C MPUMEHEHUEM ONCTaHUMOHHbLIX 0BpasoBaTesfibHbIX TEXHOOMM
Ha obpasoBaTenbHoM nopTane BlIY (www.edu.vsu.ru) OCywecTBNseTca C NpPUMEHEHUEM
HoyTOyka TOSHIBA Satellite A200-23J ¢ BCTpOeHHOW BUuaeokaMmepon 1 MUKPOOHOM.

19. OueHOYHble cpeacTBa AnAa nposegeHus TEKyLI.I,eﬁ n HpOMe)KyTO‘-IHOVI aTtTectauum

MopsaoK OLEHKM OCBOEHUA 0ByvatoLLmMMmca y4ebHOro MaTtepuana onpeaenseTca coaepXaHmem
cneayoLmx pasgenos AUCUUMINHGI

UHamnkaTtop(bl)
Ne | HaumeHoBaHue pasgena | KomneteH
OOCTMKEHUSI OueHouHble cpeacTBa
n/n AVCUMNINHBI (MOAYns) umnsa(n)
KOMMeTeHUmmn
TecTtoBoe 3afjaHue; aTTecTauns
OcCHOBHbIe NONOXeHUs .
1 MK-1 MnK1.2 npuMeHeHneM nnaTtopMbl NEKTPOHHbIN
KpUCTanmnoonTmku
yHUBEpcuTeT
YcTponcTso TecToBoe 3afjaHue; aTTecTauns ¢
2 nonspmM3aUmMoHHOro MK-4 MK 4.2 npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
MUKpPOCKOMa. yHUBEpcuTeT
WNccnepoBaHune
nopogoobpasyroLmx nK-2 AK 2.1 TecToBOe 3agaHue aTTecTaums ¢
3 MUHepanos npu ogHOM nK-4 K 4'2 npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
HuKone (B "npoxoasLiem ) yHuBepcuteT
ceete").
WccneposaHune
TecToBOe 3agaHue aTTecTaums ¢
4 MopoAcoLpasykoLLX k-2 fK2.1 npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
MUHepanos npwu MK-4 MK 4.2
" yHUBEpcuTeT
CKpeLLEHHbIX HUKONAX
McecnegoBaHune
MUHeparnos B nK-2 MK 2.1 TecToBoe 3afjaHue; aTTecTauns ¢
5 cxogsiemcs nyyke nK-4 K 4'2 npuMeHeHneM nNnatopMbl QNEKTPOHHbIN
cBeTa (KOHOCKOMUYECKUin ' yHUBEpCcuTET
MeTon)
MpakTnyeckas
OnarHoCTuKa rnaBHbIX .
TecToBOe 3agaHue; atTecTauns
6 nopoAoobpasyioLux k-2 MK 2.1 npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
MWHepanos u MK-4 MK 4.2
YHUBEpPCUTET
MUKPOCTPYKTYP FOPHbIX
nopoga.
lMpomexyToyHasa aTTecTaums MepeyeHb BONpOCoOB
dopma KOHTpons — 3avyeT

20. TvunoBble OUEHOYHble CpeAcTBa M MeToAMYeCcKMe MaTtepuanbl, onpegensiowme
npoueaypbl OLleHNBaHUA


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

20.1. TeKyWwyMn KOHTPOIb yCneBaeMocTun

Ona gucumnnuHbl «KpuctannoonTuka» nNpegycMOTpeHa OfHa Tekywas atrectauus. TeKyLiui
KOHTPOSb YCMeBaemMoCTU MO AUCUMMINNMHE OCYLECTBNSIETCS C MOMOLUbI CreAyHLmMX OLEeHOYHbIX
cpencTs:

TecToBOE 3apaHue (NnepeyvyeHb BONPOCOB)

1 BapuaHT

1. PaccTtaBbTe B NpaBUIbHOM NnopsiAke U AOMOJSIHUTE HeJoCTaKowWMe YacTu B CIIUCKE YCTPOUCTB
MUKpoOCKona: nuH3a Jlaso, nonsipusatop, NMH3a bepTpaHa, UCTOYHUK CBETA, OKYNsAp, KOHOEHCOP,
npopesb nog KomneHcatop, guadparma, 06bLeKkTuB, NPeAMETHbIN CTONMK

2. OnuwKnTe NepBYIO U TPETbLIO NPOBEPKU MUKPOCKONa.

3. Ha pucyHke nsobpaxeHa MHAMKaTpuca: a) O4HOOCHOMO NONOXUTENbHOrO; 6) ABYOCHOro
oTpuLaTENbHOro; B) OAHOOCHOIO OTPULATENBHOrO; ') ABYOCHOIO NOMOXUTENbHOro

4. Ha pucyHke nsobpaxeH MmHepan ¢ yarimHeHMeM: a) NonoXnTernbHbIM; 6) oTpuuaTenbHbIM; B)
HenTpanbHbIM.

5. OnTnyeckumn acpchekT, cBA3aHHbLIN C ABNIEHUEM MOSTHOrO BHYTPEHHEro oTpaXeHus: a) pensed;
6) nonocka beke; B) warpeHeBasi NOBEPXHOCTL; ') BCE BApMaHThI.

6. UHTepchepeHLUNMOHHAA OKpacka 3epHa B CKpeLleHHbIX HUKOMAX 3aBUCUT: a) penbed MUHepana;
0) nokasaTtenb NpenoMneHns MMHepana; B) ABYNperioMiieHMe MUHepana;

r) TonwmHa wnmnda; a) Bce BapuaHTbl.

7. PasHoCTb xo4a, cCOOTBeTCBYHOLWAaa ogHOMY Nopsaky Ha Homorpamme Muwenb-JleBu:

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

8. Mpouecc nameHeHUs1 OKpacku 3epHa Npu U3IMEHEeHUN OPUEHTUPOBKN €ro UHAUKaATPUCHI
Ha3blBaeTCHA: a) nreoxpounsm; 6) ncesgoabcopbums; B) moracaHue; r) NPOCBETNIEHME; ) OUXPON3M; €)
ABYyNpenomMreHme.

9. CoBMecTUTe COOTBETCTBYIOLME Napbl MMHEpan — rabutyc (xapakrepHasa popma 3epeH):
MwuHepanbl: kBapu, Tanbk, KM, TpemonuT, rpaHat, nMpokceH; [abuTyc: 3oOMETpPUYHbIE,
npuaMaTtmyeckme, uronbyaTble, TabnuTyaTble, YelynyaTble, KCeHOMOPMHbIE

10. NpsamMoe noracaHue ANA MUHEPaNioB MOHOKITMHHOW CUHIOHUWN OTHOCUTENIbHO YANUHEHNA
XapakTepHo: a) Bceraa; 6) B oaHOM pa3spese; B) HUKoraa.

11. Kak Bbl NOHUMaeTe 3Ha4YeHne TepMMHa «CeYeHMe HUKONA»: a) NII0CKOCTb CBETOBbLIX KonebaHun,
nponyckaemas nonspmsaTopom; 6) NNockoCcTb CBETOBLIX KonebaHui, Nnponyckaemasi aHannm3aTopoMm; B)
HanpaBneHne CBETOBbIX kKonebaHun, Nnponyckaemoe Nonspu3aTopoM; ) HanpasreHne CBETOBbIX
konebaHui, npornyckaeMoe aHann3aTopoM; 4j) BEpHbI NepBble ABa BapuaHTa; €) BEpPHbl BTOPbIE ABa
BapuaHTa; X) He BEPEH HW OAMH BapuaHT.

12. NMokasaTenb NnpenomneHusl KaHaacKoro 6anb3ama paBeH: a) 0,537; 6) 1,537; B) 1,641;r) 0,641;
a) 1,552; e) 0,552.

13. AsynpenomneHue (ny — N,) KBapua paBHo: a) meHee 0,010; 6) 0,010 — 0,050; B) 0,050 — 0,100; r)
0,100 - 0,150; a) 6onee 0,150.

14. Ina Kakoro U3 npMBeAeHHbIX MUHEparoB byaeT XxapakTepHo siBneHue ncespoadbcopbuuu: a)
KBapu,; 6) kanbuu1T; B) NnarnMoknas; r) rpaHaT; 4) MOHOKITMHHbLIN NMUPOKCEH; €) BUoTuT;

X) poroBasi obmaHka.

15. MNpwu onpeaeneHnn Homepa Nnarvoknasa no yriy CMMMeTPUYHOro noracaHus ABOWHUKOB B
30He {010} Heob6xoAUMBIM YyCNOBUEM UCMNONb30BaHUA 3epHa ABNAETCA: a) pa3pes,
nepneHanKynapHbIN CNanHOCTU 1 ABOMHMKOBbLIM WBaM; 6) 4eTKo BuanMasi CnamHoCTb;

B) YETKO BblpaXkeHHas NpsiMoyronibHaa oopmMa 3epHa; r) oanHakoBas UHTEPdEPEHLMOHHAsA OKpacka
ABOVHUKOB MO BCEW NMOLWaan 3epHa B CKPELLEHHbIX HUKOMSX; 4) BCe BapuaHTbl; €) HU OA4MH U3
BapMaHTOB He BEPEH.

16. Npwu onpeaeneHun HomMepa nNnarvoknasa nNo yriy CMMMEeTPUYHOro noracaHusi ABOWHUKOB B
30He {010} pa3HuLa Mexay Nony4YeHHbIMU 3HAYEeHUAMM YITOB ANA pa3HbIX CUCTEM ABOMHUKOB
AOJDKHA cocTaBNATb: a) He 6onee 3°%; 6) He Gonee 5° B) He MeHee 3°; T) pasHuLa HegonycTuma; )
pasHuLa HeBaXHa.

17. U3 npuBeAeHHbIX HNXKe MUHepanoB NpsiMoe noracaHne OTHOCUTENIbHO CMauHOCTU
XapakTepHo Aans: a) buotuta; 6) opTonMpoKceHa; B) ONUBMHA; T) KanbuuTa; 4) nnarnoknasa; e) Bcex
npvBeaeHHbIX; X) HXN ANA OAHOro U3 NpuMBeAeHHbIX

18. Npu BBeaeHHOM aHanuM3aTope B MOMEHT NoracaHMsi MUHeparna npoucXoauT:



a) coBnageHne onTU4eCcKom OCu MMHepara ¢ onTUYECKOM OCbio MUKpocKkona; 6) coBnageHne ocen
MHONKATPUCHI C NIOCKOCTSIMU MONApU3aLmm HUKONEN; B) COBMNageHne ocen MnHepana ¢ OAHOMMEHHbIMN
OCSAMW KOMMeHcaTopa,; r) coBrnageHve ocer MMHepara ¢ pa3HOMMEHHBIMW OCSIMU KOMMNEeHcaTopa.

19. B KakoM 13 NYHKTOB KOPPEKTHO NpuBeAeHa obpaTHasa cxema nneoxpoumsma: a) Ny > Ny, > Ny; 6)
Ng < Nm < Np; B) Ng= Ny + Np; T) Ng = Ny — N,

20. Yron noracaHus 3TO: a) yron Mexagy HanpasfieHMeM OCU UHANKATPUCKI N KpucTannorpaguyeckmv
HanpaBneHnem B MyHepane; 6) yron mexagy onTuyeckon OCblo MMHepana 1 oCblo Ng UHANKATPUCHI; B)
yron mexgy onTM4eckumMmn ocsimm ABYOCHOrO KpUCTana; r) yron noBopoTa CTOoNMKa MUKpOCKoNa Mexay
ABYMS MOracaHnsamu.

2 BapuaHT

1. PaccTtaBbTe B NpaBUIbHOM NopsiAke U AOMOJSIHUTE HeJoCTaKowWMe YacTu B CIIUCKE YCTPOUCTB
MUKpocKona: nuH3a Jla3o, nonapu3artop, nnH3a bepTpaHa, NCTOYHUK cBeTa, OKynsip, KOHOEHCOP,
npopesb nof KoMrneHcaTop, Anadparma, o6beKkTuB, NPeAMeTHbIN CTONMK

2. OnuwKnTe BTOPYIO 1 YeTBEPTYIO NPOBEPKN MUKPOCKoNa

3. Ha pucyHke nsobpaxeHa MHAMKaTpu1ca: a) O4HOOCHOIO NONOXUTENbHOrO; 6) ABYOCHOro
oTpuUaTENbHOrO; B) OAHOOCHOIO OTPUUATENbHOrO; ') ABYOCHOIO NOMOXUTENbHOrO

4. Ha pucyHke nsobpaxeH MmHepan ¢ yarimHeHMeM: a) NosioXnTernbHbIM; 6) oTpuuaTenbHbIM; B)
HEeNTpPanbHbIM.

5. OnTnyeckumn acpchekT, cBA3aHHbLIN C ABNIEHMEM NOSTHOrO BHYTPEHHEro oTpaXeHus: a) penseq;
6) nonocka beke; B) WwiarpeHeBasi NOBEPXHOCTb; ) BCE BapUaHThbl.

6. UHTepchepeHLUNMOHHAA OKpacka 3epHa B CKpeLeHHbIX HUKOMAX 3aBUCUT: a) penbed MUHepana;
0) nokasaTtenb NpenomneHns MMHepana; B) ABYNperioMiieHMe MnHepana;

r) TonwmHa wnmnda; a) Bce BapuaHTbl.

7. Pa3HOCTb X043, COOTBETCBYKOLWAaA OQHOMY NOpAAKYy Ha Homorpamme Muwenb-JleBu: a) 550 my;
©) 725 my; B) 550 ru; r) 725 ru.

8. Mpouecc nameHeHus penbeda u WarpeHeBOW NOBEPXHOCTU 3epHaA NPU U3MEHEHUM
OPMEHTUPOBKU €ro MHAMKaTPUChI Ha3blBaeTcA: a) nneoxpousm; 6) ncesgoabcopbumsi; B) noracaHue;
) NpOCBETNEHNE; O) ANXPOU3M;

e) ABynperioMneHme.

9. CoBMecTUTe COOTBETCTBYIOLME Napbl MMHepan — rabutyc (xapakrepHasa bopma 3epeH):
MwuHepanbl: 3arMpuH, KanbuuT, COEH, XITopUT, NnarMoknasel, poroeas obmaHka; Mabutyc: nsomeTpuyHble,
npuaMaTtmyeckme, uronbyaTole, TabnuTyaTble, YelwynyaTble, KCEHOMOPMHbIE

10. NMpsAMoe noracaHue Ans MMHEpPanoB TeTparoHanbHOM CUHFTOHUM OTHOCUTENbLHO YANTMHEHUA
XapakTtepHo: a) Bceraa; 6) B oAHOM paspese; B) HMKoraa.

11. Kak Bbl NOHMMaeTe 3HaYeHUe TEPMUHA «CeYEeHMEe HUKOMNA»: a) NIOCKOCTb CBETOBLIX konebaHun,
nponyckaemas nonsapusaTopoMm; 6) NNocKoCTb CBETOBLIX KonebaHui, nponyckaemasi aHann3aTopom; B)
HanpaBneHne CBETOBbIX kKonebaHui, Nponyckaemoe Nonspu3aTopoM; ) HanpasrieHMe CBETOBbIX
konebaHui, NponyckaeMoe aHanu3aTopoM; ) BepHbl NepBble ABa BapuaHTa; €) BepHbl BTOpble ABa
BapuaHTa; X) He BEPEH HW OAMH BapuaHT.

12. Nokasatenb npenomneHus KBapua (no n.) pasen: 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; a) 6onee 0,150.

14. [inAa kakoro u3 npmMBeAeHHbIX MMHepanoB OyAeT XxapakTepHO AABJIeHWe nneoxpousma:

a) kBapu,; 6) KanbLMT; B) Nnarnoknas; r) rpaHat; 4) MOHOKITMHHbIV NMUPOKCEH; €) BUOTUT; X) poroBas
obmaHka.

15. Npwu onpeaeneHnn Homepa nNnarvoknasa no yriy CMMMeTPUYHOro noracaHus ABOWHUKOB B
30He {010} ncnonb3yloTCA 3epHaA, CABOMHMKOBAHHbIE NO: a) aHOPTUTOBOMY 3aKOHY; 0)
Kancbagckomy 3akOHy; B) NTEHHUHOBOMY 3aKOHY; ) aH4Ee3UTOBOMY 3aKOHY; ) AOMUHENCKOMY 3aKOHY; €)
anbbUTOBOMY 3aKOHY; XX) HU OOHOMY U3 NEPEYNCIIEHHbIX.

16. Mpwu 3HaYeHUn yrna CUMMeTPUYHOro NoracaHusi ABONHUKOB B 30He {010} meHee 20° Ha
HOMOrpamMMy BbIHOCUTCS Yron: a) BBepx OT Hyn4; 6) BHU3 OT HyNns; B) BNPaBO OT HyIS; ') BBEPX MU
BHM3 OT HyNs B 3aBMCUMOCTU OT NOBEAEHMS NOMNOCKM beke; ) He nmeeT 3HavYeHus.

17. NpsiMoe noracaHMe OTHOCUTENbHO CMaNHOCTU XapaKTepHO ANA: a) TypMmanuHa; 6) MyckoBuTa;
B) KILL; r) keapua; 4) poroBon obMaHKu; €) BCeX NPUBELEHHbIX; X) HX 4151 OAHOrO U3 NpUBELEHHbIX.



18. anI BBeAeHHOM aHanu3atope B MOMEHT noracaHunAa MMHepana nponcxoamT. a) coBnageHue
ONTMYECKOWN OoCcn MuUHepana c OMTUYECKOWN OCbIO MUKpOCKOonMa, 6) coBrnageHne ocemn MHOUKaTPUCLI C
MIIOCKOCTAMU nofapu3aumnm HUKOen; B) coBnageHue ocen MuUHepana c OAHOUMEHHBIMN OCSIMU

KoMMneHcaTopa; I) coBnaaeHne ocer MMHepana ¢ pasHOMMEHHBIMU OCAMM KOMMNeHcaTopa.

19. B KakoM 13 NYHKTOB NpuBeAeHa NpsimMas cxema nreoxpousma: a) Ny > Ny > Ny; 6) Ng < Ny, < Ny;

B) Ng= N + Np; I) Ng = Ny — Np,.

20. Yron 2V 3T0: a) yron Mexay HanpasneHnemM ocu MHANKaTPUCKI 1 KpucTannorpaguyeckmm
HanpasneHnem B MyHeparne; 6) yron mexagy onTuyeckon OCblo MMHepana 1 0Cblo Ng UHANKATPUCHI; B)
yron mMexagy onTuyeckumMm OCAMU ABYOCHOrO KpUCTanna; r) yron noBopoTa CToNMKa MUKPOCKoNa Mexay

AByMA noraCcaHnAMN.

KpVITepVIVI oueHnBaHMA TeCTOBOIo 3agaHunaA:

Kputepun Bannsl

Obyuatowuincs yBepeHHO OTBeYaeT Ha MOCTaBMEHHbIE BOMPOCHI, AaeT OTnnyHo
TOYHble (DOPMYIIMPOBKM U onpeaeneHms

OGyyvaowuniics oTBevaeT Ha MNOCTaBfieHHble BOMPOCLI, HO WHOrAa Xopouuo
owmnbaeTcs B TOYHOCTU (POPMYNMPOBOK 1 ONPeaeneHNN.
OGyyvaowuniics oTBeyaeT Ha NOCTaBMNEeHHbIE BOMPOCH! C OWMBKamu, He YpoBneTBoOpuTENbHO

AaeT TOYHbIX (QOPMYMMPOBOK, HO Ha HaBoASLME BOMPOCHI OaeT
NpUMeEpPHbIe OTBETHI

Obyyvaowuniics He OTBeYaeT Ha NOCTaBMEHHbIE BOMNPOCHI HeygnosneTtsBopuTensHo

20.2. NMpomexyTo4yHasa aTrectauus

MpomexyToyHas aTtTectaunsa Mo AMCUMMIAMHE OCYLEeCTBNAeTCS C MOMOLbIO
OLIEHOYHbIX CpeacTB:
lMepeyeHb BONPOCOB K 3a4eTy:

1. YCcTponcTBo MuKpockona.
2. NpoBepkn MUKpockona.

crnenyroLmx

3. lMpasuno wHaukatpuc B.H. JlogodHukoBa. Ontudeckass mHOMKaTpuca OOHOOCHBLIX

MWHEeparos.

4. T[pasuno wHaukatpuc B.H. JlogoyHukoBa. Ontumyeckass uvHAMKaATpUca [OBYOCHbIX

MUHEepanos.

5. MNokasaTenb NpenomneHnss MMHepanoB 1 onTuyeckne addekTbl, UM 0ByCroOBNEHHbIE.
6. pynnbl MMHEpPanoB No BenuynHe nokasartens npenomnexus (no B.H. JlogoyHukosy).

7. PasHocTb xoga. [Bynpenomnexme. Homorpamma Muwens-Jiesu.

8. MeToamnka onpegerneHuss BenWYMHbLL  ABYNPENOMMEHUS W PacronioXeHna ocen

MHOWKATPUCbl B MUHEpPane.

9 TlloracaHue M1UHepanos. YanuHeHne MUHepanos. Onpe,u,eneHme yrna noracaHunda

MWUHeparos.

10. OnTudeckasa ocb. KoHocKkonmMyecknii MeToq onpeaeneHnsa oCHOCTU M ONTUYECKOro 3Haka

MWUHeparos.

11. OnpegeneHne coctaea nnarnoknasa no yrry CUMMeTPUYHOro noracaHmsi ABOMHMKOB.

12. LgeT, nneoxponsm. Cxema nneoxpomama.

Ans oueHuBaHus pesynbTaToB 0Oy4eHUst Ha 3adveTe wucnonb3yetcs 2-6annbHas Lkana:

«3a4YTeHO», «He 3a4YTeHO».

YpoBeHb

HOCTUN
KOMMNEeTeHUNN

KpuTtepun oueHmMBaHns kKoMmneTeHuni cpopmumposaH Llkana oueHok




OOGyyvarowuiics ygepeHHO OTBeYaeT Ha NOCTaBleHHbIe BOMPOChI, 3HaeT
YCTPOMCTBO WM MPOBEPKM MUKPOCKOMA, 3HAeT OMTUYecKne CBOWCTBA
KpUCTannoB B MNPOXOASLEM CBETE€ W CKPELEHHbIX HUKOMSX MU
YBEPEHHO MOXeT onpeaenutb naBHble  nopogoobpasytolne
MUHepansbl

lNosbiweHHbIl
ypOBEHb

3aumeHo

O6yyvatowmiicss oTBeyaeT Ha MNOCTaBfiEHHble BOMPOCHI, HO MHOrAa
ownGaeTcsl, XOPOLIO 3HAeT YCTPOWCTBO W MPOBEPKM MUKpOCKoMa,
3HaeT ONTUYEcKNe CBOWCTBA KPUCTAsIOB B MPOXOAsiLEeM CBeTe W
CKpELLEHHbIX HUKOMSX, HO MHOrAa owuvbaeTcs He Bcerga npaBUibHO
HaxoOWT W HasblBaeT CBOWCTBA [J1aBHbIX MOPOA00GPA3YOLLMX
MWHeparsnoB

Gaszossbiti
ypOBEHb

3aumeHo

O6yyvatowniicss oTBeYaeT Ha MOCTaBIIEHHbIE BOMPOCHI C OLMGKamu,
3HaeT YCTPOWCTBO M MPOBEPKM MMKPOCKONa, HO uHoraa owwmnbaetcs, ¢
TPYAOM HasblBaeT ONTUYECKNE CBOWMCTBA KPUCTaNSIOB B NPOXOAALLEM
CBeTe M  CKPELUEHHbIX HUKOMAX, He MOXeT  onpeaenuTtb
nopoJoo6pasyoLime MUHepars! Nog MUKPOCKOMOM.

lNopoeosnili
YPOBEHb

3aymeHo

Obyuatowuinca He OTBeYaeT Ha MOCTaBriEHHble BOMPOCHI, HE 3HaeT
YCTPOWCTBO W MPOBEPKU MUKPOCKOMNA, HE 3HAET OMNTUYECKMEe CBOMCTBA
KPUCTanmnoB B NPOXOASLLEM CBETE U CKPELLEHHBLIX HUKOMAX U HE MOXET
onpeaenuTb rnaeHble Nnopogoobpasywme MuHepanbl

He 3aumeHo




