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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
«Kpucramnorpagus W MHHEPAIOTHS»  SBISCTCS H3yUYCHHE TEOPETHYECKUX OCHOB
KpucTajuiorpaguu 1 MUHEPAJIOTHU C UCTIOIb30BAaHUEM JIA0OPATOPHBIX 3aHITUNA, PACKPBITHE
CBSI3M M@Ky CTPYKTYPOM U CBOHCTBAMH, YCIIOBUSIMU OOpa30BaHUs MUHEPAJIOB U MOJIyYeHUE
B UTOTe (PYHIaMEHTAILHOTO OOpa30BaHUs, HAIPABJICHHOIO HAa TOJIYYCHHUE COBPEMEHHOTO
€CTECTBEHHOHAYYHOTO MUPOBO33PEHUS.

3aauu TUCHUIIMHBL:
N3yyeHne OCHOBHBIX OCOOCHHOCTEH KPUCTAJUIMYECKMX BEIIECTB M UX CBOWCTB, OCBOCHHUE
OCHOBHBIX WJIEH, UCXOIHBIX IOJIOKEHUA U OMPEACTICHUN CTPOSHHUS KPUCTAIUIOB, M3yYCHUE
KPUCTAJUIMYECKUX CTPYKTYp, M3YUYEHHE CHMMETPUHU KPHUCTAIIOB, M3YUYEHHUE MUHEPANIOB, MX
MPOUCXOXKACHUSI M HM3MCHEHMs, W3YyUeHHE IPUHIUIIOB COBPEMEHHON KiaccubuKaluu
MUHEPAJIOB, & TAK)Xe aCCOIMAIIMN THIIEPTEHHOT0 U METaMOP(GUIECKOTO IPOIECCOB, SBICHUI
turnoMopduszma.

2. MECTO JNCIHUIIJIMHBI B CTPYKTYPE OII BO

Hucrummuaa «Kpucramiorpadgus ¥ MUHEPAIOTHsSD» BXOAUT B ITUKI MPOGECcCHOHATbHBIX
0a30BBIX JUCHUMIUIMH, TPU TOATOTOBKE TOPHBIX HHXKEHEpPOB creruanbHoct 21.05.02
«ITpuxnamuas reomorus». s ocBoeHust nucuuiuinHbl « Kpucramiorpadus, MUHEPATOTHS»
HEOOXO0IMMO 3HATh: (PU3UKY, XUMUIO, OOIIYIO T€OJIOTHUI0, MATEMATHKY.

Nzyuenne mucrummabl  «Kpucrammorpaduss u  MUHEpaJOTus» HEOOXOAUMO IS
JaJIbHEUIIIETO0 YCBOCHUS JIUCHUIUIUH: «OCHOBBI yUEHHMS O TIIOJIE3HBIX HCKOIAEMBIX),
«ITerporpadus MarMaTUUECKMX M MeTaMOP(PHUECKUX MOPO, MeTPOJIoTUs», «JIuTomorusy,
«@OPMALIMOHHBINA AHAIU3.

3. KOMIIETEHIIMA OBYYAIOILLIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCIMIUINMHBI 1 THANKATOPBI UX JTOCTUKEHUA

3.1 O6enpodeccnoHaaIbHbIE KOMIETEHIIMU U UHANKATOPBI UX JOCTHKECHUS

Kareropus (rpynmna)
ob6menpodeccuoHaIbHbBI

Kona n HanmeHnoBanus
obmenpodeccuoOHaTbHOU

Ko u HanMeHOBaHKe HHIUKATOPA
JOCTIDKEHUS 0011enpodeccnoHaIbHON

0a3pl U MECTOPOKACHUI
MOJIE3HBIX NCKOTIAEMBIX

X KOMITETEHIIHI KOMIIETEHIINHT KOMIIETEHIIN U
[Tpumenenue OIIK-2 Crniocob6en | M1 OIIK-2. 3HaeT wMeTOoABl U
dbyHITaMEHTAITBHBIX NPUMEHSITh METOAbl U | CHOCOOBI  I€0JOr0- 3KOHOMUYECKOM
3HAHUMN CIIOCOOBI r'e0JIOTO- | OLIEHKH MUHEPAJIbHO- CBIPhEBOM 0a3bl

9KOHOMMYECKOM OIICHKH | U MEeCTOPOXKACHUIM MTOJIE3HBIX
MHMHEPAJIbHO- CHIPbEBOM | HCKOIAEMBbIX

N2 OIIK-2. YMmeer npuMEHSTh CBOU
3HAHMS Ha MPAKTUKE

N3 OIIK-2. Bnageer meroaamu u
croco0amMu TIeojIoro- 3KOHOMUYECKOM
OLIEHKU MHUHEPAIbHO- CBIPbEBOI 0a3bl

u MEeCTOPOXKACHU OJIE3HBIX
HCKOMAEMBbIX
4. CTPYKTYPA JUCLUUITIIMHBI
OO6mass TPyIOeMKOCTh AUCHMIUIMHBI cocTaBisgeT 7.00 3auyeTHBIX eAuHUIBI, 252.0

AKaJIEMUYECKUX YACOB.
1 —Ne i/

2 — Tema (pazzen) IMCUUIUTMHBI, KypcoBasi padoTa (MIPOeKT), IPOMEKYTOUHAs aTTeCTalus

3 — Cemectp

4 — Buibl KOHTAKTHON paOOThI U TPYIOEMKOCTD (B aKaJIEeMUYECKUX Yacax)




4.1 — JI (Jlexmun)

4.2 — JIexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU
4.3 — I13 (ITpaxkTuyeckue 3aHATHS)

44— HpaKTI/I‘ICCKI/Ie 3aHATHA B BUIC HpaKTI/I‘ICCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JTabopaTopHbie pabOThI B BUAE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUESHUS)

4.9 — KO (KoHTposb Ha 9K3aMeHe)
5 — KoHTpoIb (B akaeMUYECKUX Jacax)

6 — CamocTtosiTenbHast paboTa (B aKaJeMHUYECKUX Yacax)
7 — @OpMBI TEKYIIETO KOHTPOJIS] YCIIEBAEMOCTH

1

2

3

4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Mopdomoruueck
e OCOOEHHOCTH
KPHUCTAJUTHYECKU
X
MHOTOTPaHHHUKO
B U YUCHHE O
CUMMETPHUHU

YcrHbIN
OIpoC

Toueunsie u
MPOCTPAHCTBEHH
bI€ TPYIIIIbI,
METOIbI
MPOEKTUPOBAHU
I

YcerHblit
oTpoc

OCHOBHEIE
MOHSITHUS
MUHEPaJIOTHH.
JlnarHoctuuecku
€ CBOlcTBa
MHHEPAJIOB,
MIPUHIATIBI
COBpPEMEHHOM
KJTaccuuKammm
MHHEPAJIOB.

YcrHbiit
OIpocC

Kaccsr,
MTOJKJIIACCHI,
CPYIIIbI
MUHEPAJIOB,
MUHEpaJbHbBIE
BHIIBI 1
Pa3HOBUIHOCTH
C OMHICAHUEM
ocobeHHOCTeH
COCTaBa,
BHYTpEHHEN
CTPYKTYPHI,
MOPQOIOTHH,
CBOIICTB,
YCIIOBHI
oOpa3oBaHUs B
pupoae u
HCIIOJIB30BAHUS

VYcrHbili
OIpocC

Tunnuneie
MUHEpaTbHBIC
acconuaiuu

YcTHBII
oTpocC




MarmMaTUIecKoro
mpotiecea,
KapOOHATUTOB,
MerMaTUTOB,
CKapHOB,
aITbOUTHUTOB U
rpEN3EeHOB,
TUIPOTEpMAaIbH
bI€ acCOIMaIlnH,
acconuanuu
TUTIEPTEHHOTO U
MeTaMopdudeck
OT'O MPOLIECCOB.
I'enesuc n
rapareHesuc.

3auér 3

0.2 29.8 | 3auér

OK3aMeH 4

20103447 191.0 |Ox3amen

Hroro 32.0

30.0

22.0 00(22(03][ 44.7 | 120.8

5. COAEP KAHUME JNUCHUITIIMHbI

5.1. Jlekuun

Ne i/

HaunmMmeHnoBaHue TeMBI
II (paznena)

Copepxanue TeMbl (pa3aena)

Mopdonoruueckue
0COOEHHOCTH
KPUCTAJTHYECKUX

CUMMETPUU

MHOT'OI'PAaHHUKOB U YYCHHEC O

[Tpenmer Kpucrajorpaduu,
OCHOBHBIE TMOHSTHUS u MPEACTABIICHUS
kpuctajuiorpadguu, wucropuss pas3Butus. OCHOBHBIC
3aKOHbI BHYTPEHHETO CTPOCHUSI KPUCTAIIIOB.
dyHIaMeHTaJbHbIE 3aKOHBI KpHUcCTauiorpaduu  u
KpaTKasi ICTOpUYECKas ClIpaBKa pa3BUTHUSL.

Omnepaiuu 1 3J1eMEHThl CUMMETPUN KOHEUHBIX (UTYP.
Kareropun, cunronuu, siueiiku bpase.

3akonsl Beiica, I'atou, unaexcsl Munepa, Beiica.

MHUHEPAJIOTHH.

Toueunrie

MCTOABI TPOCKTUPOBAHUS

u

IIPOCTPAHCTBCHHBIC TPYIIIIHL,

Metobl TPOEKTUPOBAHUS KPUCTAILIOB.

CuUMBOJIMKAa TOYEYHBIX TpyHI cUMMeTpuu bpass,
[lendmauca, I'epmana- Morena. BeiBoa 32 TouedHBIX
rpynn  Morena. BeiBom 32 TOYEUHBIX TPy
cumMeTpun B ob6o3HavyeHusix o lendumucy. ['pymmb
C €IMHUYHBIMU HAIIPABJICHUSIMHU.

BbIBOJI TOYEUHBIX TpyHIl CUMMETPUU 0€3 €IMHUYHBIX
HampaBieHnii. JIBa cmocoba BbIBOma Tpymm 0e3
€MHUYHBIX HAaIIpaBJICHU.

Mopdonorusi kpucrauioB. BbeiBog mpocThix ¢opm
KPHUCTAJUJIOB B IPyNIAaX pa3HbIX CUHTOHUH.

OCHOBHEIE MOHSITUSA
MHHEPAJIOTHH.
JIMarHOCTUYECKUE CBOMCTBA
MUHEPAJIOB, TIPUHITUITBI
COBPEMEHHOM

KJ1accu(UKalU MUHEPAJIOB.

ITpenmer  Munepasmoruu.  OCHOBHBIE  TMOHSTHS,
UCTOpPUYECKHE  3Tambl  pa3BuTus.  Dusnueckue
CBOMCTBA KPHUCTAJIOB M MX 3aBUCUMOCTh OT
BHYTPEHHEH CTPYKTYyphl BemecTBa. Mopdoiorus

MUHEPAJIOB W MHHEpPAIbHbIX arperatoB. OOmMK U

rabutyc KpucramuioB. JIBOWHUKM U  TPOUHUKHU
KpuctajuioB. @DU3MYECKHUE CBOWCTBA MMHEPAJIOB.
LlBer, wuyepra, OJeck, MOPO3PAaYHOCTh, TBEPJOCTD,
CIIAaHOCTb, yACIbHBIN BEC, MAarHUTHOCTb,
3JIEKTPOIPOBOTHOCTD, JTIIOMHAHECIIEHIINS,
PAAMOAKTUBHOCTb U Jp. THUIBI XMMUYECKOW CBSI3U B
MUHepaJsax. IToustue 0 npoleccax




MUHEpaJI000pa3oBaHUS: MarmMaTH4eCKOM:
IIErMaTUTOBOM, ITHEBMATOJIUTOBOM,
TUIPOTEPMAIBHOM, MeTaMoppuIecKoMm,

MCTACOMATHUYCCKOM, TMIIEPICHHOM.

Kraccer, MOJIKJIacChl, | PacmpocTpaHeHHOCTh MUHEPAJIOB B 3€MHON KOpe U
IPYIIIBI MUHEpAJIOB, | MaHTUM. [lonmpaszneneHne MUHEpAJIOB Ha MOPOJO- U
MUHEpaJbHbIE  BHUIBI U | pyaooOpasyroinue, AKIIECCOPHBIE, penxue u
Pa3HOBUIHOCTH C | BTOpUYHBIE.
onucaHueM  ocobeHHocTel | MuHepanbHble BUABI U pazHoBUAHOCTH. [Ipouenypa
COCTaBa, BHYTpPEHHEH | OMMCaHUsSI MUHEpPAJIOB  (XUMHYECKUH COCTaB ¢
CTPYKTYpbI,  MOP(QOJIOTHH, | ykazaHueM QOpMyIbl M BaXKHEUIIUX IpPUMECEH,
CBOIICTB, YCIIOBUH | 0COOEHHOCTU KPUCTAJUITMYECKON CTPYKTYpHI, dopMa
oOpa3oBaHUS B NPHUPOJE U | BbIACTCHUS, IJIaBHble (U3MUECKHE CBOWCTBA U
UCIOJIb30BAHUS JIMaTHOCTUYECKUE TMPU3HAKU, YCIOBUSI HAXOXIEHUS B
npupozae). OOmas XapakTepuUCTUKa ¢ YCIOBHS
obpazoBanusa B npuponae. Meraiel. [Toaymerasisl.
Hemeramnel. Cynbuabl, OKCHIBI W THIPOKCHIIBI.
Cynbdunst 1 ux ananoru. ['amorenunpl. KapOboHaTsl.
obpazoBanus B mnpupone. Hurtpatel. Cynbdharsl.
dochaTel, apceHATh U BAHAIATHI.
BomnbsdpamaTer, MoTuOaaTE 1 XpoMaThl. bopaTsr.
CuuKaThl M ATIOMOCHIIUKATBHI.
TunuyHbie MuHepanbHble | [laparenernueckue acconuanuM MHHEPAJIOB M UX
acconuanuu FeHeTUYEeCKMEe TMPU3HAKU TMPU Pa3HbIX  YCIOBUSIX
MarMaTU4eckoro mpoiiecca, | oopasoBanus. COBpEeMEHHbIE TPEACTABICHHUS O

KapOOHATUTOB, MIETMATHUTOB,

CKapHOB, aJILOUTUTOB |
TPEN3EHOB,
TUIPOTEPMAIIbHbIC
accolualuy,  accolualuu
TUNIEPTEeHHOTO u
MeTaMOpPhUUECKOr o
MPOLIECCOB.

I'enesuc u maparcHe3uc.

TCHE3MCC MMHHEPAJIOB. I'maBHBIE T€HETHMYECKHE THUIIbI

MUHEPaJI000pa3yIoUMX MPOLECCOB - IHIOTEHHBIE (B
TOM qucie MeTaMophUUeCKue) u
9K30re¢HHBbIE. MarmMaTuyeckue MHHEPaTbHbBIE
aCCOIIMAIINU.

IlonsaTne o  kapOoHaTUTaX W pa3JIUYHBIC
Mpe/ICTaBIeHUs] 00 UX TeHe3Hce.

MuHepallbHbIE aCCOLUAIUYU TIETMAaTUTOB.
IM'uapoTepmabHbIe MUHEPATBHBIE ACCOITMALIH.
KonrakToBO- METACOMATUUECKUE MIPOIIECCHI.

MuHepaabHbIe aCCOIUAIIUN CKAPHOB.

MuHepallbHbIE aCCOIMAIIMY aTbOUTUTOB U I'PEH3CHOB.
IMonsitus "ansOutut" U "rpeizex".

MuHepajibHbIe aCCOLMAIIMKA THIIEPTEHHBIX TTPOIECCOB.
MuHepanbHble  acconualu  MeTaMopduueckux
00pa3oBaHUIA.

Metamopdorennsie daruu.

5.2. IlpakTHyecKkue 3aHATHS

HaumenoBaHue TeEMBI

ConepxaHue TeMbl

MOp(bOJ'IOFI/IIICCKI/IC 0COOEHHOCTH HpaBI/ma B3aHMOHCﬁCTBHH OJICMCHTOB CUMMCTPHUHU U UX

KPUCTAUTMYECKUX HCIIOJIb30BAHUE TIPH BBIBOJIE 32 KpUCTAIIOTPAPUIECKIX

MHOTOTPAHHUKOB M YYEHHE O [ TOYeUHBIX IpyIIL.

CUMMETPUHU [TpoekTupoBaHue, U3yuyeHUE METOJIOB ITPOCKTUPOBAHUS
KPHUCTAJIOB: chepuyeckue, cTepeorpaduueckue,
THOMOHHYECKHE, THOMOCTEpeoTrpahuIecKe MPOCKIIUH.
Certka Bymnbda.

Koopnunatsi J, 1.




OrnpeneyicHUEe  «EIMHUYHOU ee BBIOOD B
KpHUCTAIIJIaX pa3HbIX CHHTOHMIA.

I'padmyeckuit meTom ompeneneHuss rpaHedl U pedep
Kpuctama. MeTo pa3BUTHS 30H.

ITpeoOpazoBaHue HHIEKCOB pebep KpHUCTaILIa.
Beruncienne wMatpuil  mpeoOpa3oBaHUS OCEH  MpH
Pa3NIMYHBIX  3aJaHUSIX  KOOPAWHATHBIX  CHCTEM.
3aBucumocTth Mexay crapoil (XYZ) u HoBoi (X'Y'Z’)
KOOPAMHATHBIMU cucteMamu, Mmexay crapeimu (hkl),
[rst] u HoBeIMU (HKL), [RST] cumBomamu rpaneit u

pebep. I1peoOpazoBaHne KOOPAMHATHBIX OCEH.

rpaHm,

[Tpeobpa3oBaHue  HMHACKCOB TpaHel  KpucTajua.
Y3IIOBBIX CETOK.
Toueunsie U mnpocTpaHcTBeHHBIE | [paduueckue  MeTonbl  MHAMIIMPOBAHUS  TpaHEH
CPYNIIblL, METO/IbI MPOEKTUPOBAHUS | KDUCTAIUIOB U ONPEACIIEHWE MX T[E€OMETPUUYECKUX
KOHCTAHT.

Meron pa3BuTHA 30H.

Omnpenenenne reoOMeTpPUUECKUX KOHCTAHT KpUCTAJLIA.
OmnpeneneHue NO3ULMK TPAHU METOAOM PAa3BUTHUS 30H.
OmnpeneneHne CUMBOJIOB TpaHel KpucTajjia METOI0M
pa3BuTHs 30H. MeTo1 KocuHycoB Bynbda.

Onpenenenue BBIXOJIOB KOOPJIMHATHBIX oceit
TPUKJIIMHHOTO KpHUCTa/Ula W CHUMBOJIOB €ro rpaHei
METO0M KOCHHYCOB Bynboa. Onpenenenue

F€OMETPUYECKUX KOHCTAHT KpHUCTAJIIA.
Omnpenenenne MO3ULMI OCHOBHBIX T'PaHe KpucTajia o
ero aneMmeHTaM. [locTtpoeHne mpoekuii KOOPAUHATHBIX
rpadeil. OnpeneneHue noyioKeHus EAMHUYHON TPAHU.
BbiBOA TOYEUYHBIX TpyNIl CUMMETPUM C E€OUHUYHBIMU
HAIPaBJICHUSAMUA C  HCHOJB30BAHUEM  CHUMBOJIUKHU
[llendmuca, TOUYEYHBIX Tpynm CAMMETpUH  0Oe3
€AVHUYHbBIX HAITPABJICHUN

OcHoBHBIE MOHSTHUS
MUHepajgoruu. JmarHoctuueckue
CBOMCTBA MUHEPAIOB, MPUHIIUIIBI
COBPEMEHHOMU KJ1accupuKauuu
MUHEPAIIOB.

OCHOBHBIE MOHSATHUS, UCTOPUYECKHE OTaIlbl PA3BUTHS.
Dusnyueckne CBOMCTBA KPUCTAIIOB M MX 3aBUCUMOCTH
OT BHYTPEHHEW CTPYKTyphl BemecTBa. Mopdororus
MHUHEPAJIOB W MUHEpPAIbHBIX arperatoB. OOMUK U
rabutyc  KpucTayioB. JIBOWHMKM W  TPOUHUKHU
KPUCTAJUIOB.. PU3NYECKUE CBONCTBA MUHEPAJIOB.

IlBer, wueprta, Ojeck, MNOPO3PAYHOCTh, TBEPAOCTb,
CHAaMHOCTbD, YAECIbHBIN BEC, MArHUTHOCTb,
3JIEKTPOIIPOBOIHOCTD, JIIOMUHECLIEHITUS,
pPaauOAKTUBHOCTh U Ap. TUIBI XUMUYECKOW CBSI3U B
MUHepasax. ITonstue 0 npoleccax
MHUHEPATIO0OPa30BAHUS: MarMaTU4eCKOM:
IIETMATUTOBOM, ITHEBMATOJIUTOBOM, THUIPOTEPMATIBHOM,
MeTaMOpP(hUUECKOM, METACOMATHIECKOM, THIIEPIEHHOM

Krnacesl, mnonxmaccel,  rpyImibl
MMHEPAJIOB, MUHEPAJIBbHBIE BUJIBI U

Pa3HOBUIHOCTH C  OINHCAHUEM
0CcoOeHHOCTEH COCTaBa,
BHYTpPEHHEU CTPYKTYDBHlI,

MOp(}oJIOTHH, CBOWCTB, YyCIOBHI
o0pa3oBaHus B  NOpPUPOAE W

OmnpefenieHUe ¥ ONMUCAHME MHHEPAJIOB TajOTCHUJIOB,
KapOOHATOB, HHUTPATOB, CyibdaToB. OmpenercHue u
omucanue (QochaTtoB, apceHATOB U  BAHAJATOB,
BOJIb(pPaMaTOB, MOJIMOIATOB U XPOMATOB. XUMUYESCKUIA
coCTaB, CTPYKTypa, (GOPMbI BbIIEICHUS, (DU3HUECKUE
CBOICTBA, FeHETHYECKUE MTPU3HAKU TaJIOT€HUIOB, COJIECH
KHCJIOPOJIHBIX KUCITOT.




HCITIOJIBb30BAaHUSA

Onpenenenue u OIIMCaHME CHJIUKATOB,
AJIOMOCUJIMKATOB. XHUMHUYECKMI COCTaB, CTPYKTypa,
dbopmBbI BbIJICTICHUS, ¢dusnueckue CBOIICTBA,
FEHETUYECKUE IPU3HAKU  CUIIUKATOB. OCTpOBHBIE
cumukatsl. OmpenerneHre M ONMCAHME LENOYEUYHBIX M
JIEHTOYHBIX CUIIMKATOB.

«Tunuunele MUHEpaJbHbIE accouuanuu
MarmMaTH4ecKoro mpouecca, KapOOHATUTOB,
[IErMAaTUTOB, CKAapHOB, AaJIbOUTUTOB U TI'PEI3EHOB,
TUAPOTEPMAIIBHBIE accolyanuu, accouanuu
TUIEPreHHOI0 U METaMOP(UUECKOT0 MPOLIECCOBY:
TunuyHble MAarMaTUYECKUE MUHEPAJIbHBIE ACCOLIUALINU.
I'enesuc 51 IapareHe3ncC. [Taparenernueckue
accoOLUMAIMU MMHEPAJIOB U MX I€HETUYECKUE NMPU3HAKU
IIPU Pa3HbIX YCIOBUSIX OOpa30BaHUSI.

KapOoHaTtutsl. MunepaibHble accolanuu
MEerMaTUTOB.

Tunuunsle MHHEPAIbHbIE
accolyanuu MarmMaTu4eckoro
npouecca, KapOOHATUTOB,
MEerMaTUTOB, CKApHOB,
aTbOUTUTOB 151 I'PEN3EHOB,
TUAPOTEPMAIIBHBIE  ACCOLIMALINH,
accolMaluyd  TUIEPreHHOro U
METaMOpP(PHUUECKOT0  TPOIIECCOB.
I'enes3uc n naparenesuc.

IMunporepmanbhbie MUHEpaIbHbIE accolMaIuu.
KonrtakroBo- METaCOMAaTHYECKHUE MIPOIIECCHI.
MuHepanbpHble  acCOLMAIlMM  CKapHOB. O6mas
XapaKTepUCTUKA  KOHTAKTOBO-  METaCOMAaTHYECKHX
MPOIIECCOB MHUHEPAIO00pa30oBaHusl. Pa3andHble THUIIBI
MUHEPAJbHBIX OOpa30BaHUN IpPU METACOMATHYECKHUX
nporeccax. M3BecTkoBble M MarHe3uajibHbIe CKAPHBI.
O6pa3oBaHre MUHEPAJIOB U MUHEPATBHBIX acCOIUAINA
B CKapHaX M poroBukax. [ maporepManbHble H3MEHEHUS
CKApHOBBIX MHUHEpanoB. TUNUYHBIE M1 CKapHOB
accollMallid  PYAHBIX  MHMHEpajioB. MMHepalbHbIE
ACCOLMAlINY ATbOUTUTOB U I'PEH3EHOB.

MuHepabHbIE aCCOIMAIIMU THIEPTEHHBIX ITPOIIECCOB.
OO6mme ycrmoBusi M (GaKTOPBI, ONMPEASUISIONINE XapaKTep
TUIIEPTeHHBIX MPOIecCOB. MMHEpaJbHbIE aCCOLMAIIU
Metamopduuecknx obpazoBanmii. DUNKO- XUMHIUECKAs
XapaKTepUCTUKa IMPOIECCOB OOpa30BaHUSI MUHEPAJIOB
MpU  peruoHaIbHOM MeTamopdusme. MuHepalbHbIE
accolalid B METAMOP(PHUUECKUX MECTPOKICHUSIX:
KEJIE3UCThle  KBAPIUTHI, CUJUIMMAHUT- JUCTEHOBbBIE
MOPOJIBI, MECTOPOXKACHUS HAXaKa, KOpyHAa, rpadura,
OKHMCHO-CWJIMKATHBIX MapTaHIIEBBIX Py U AP.

5.3. JlaGopaTopHble 3aHATUS

HaumenoBaHue TeMbl

Coz[epx(aHI/Ie TCMBbI

Mopdomorudeckne 0COOEHHOCTH
KPUCTAJTHIECKUX
MHOTOTPDAHHUKOB Y yuY€HHE O
CUMMETPUH

MaKpOCKOHI/I‘-IeCKI/IC IIPpU3HAKN KPUCTAJTIIINYCCKUX
BCIICCTB.

BzaumopericrBue PEHTTEHOBCKUX JIy4yen c
KpUCTAJUIMYeCKUMH Tellamu. OrnpeeieHre 3JeMEHTOB
CUMMETPHUH.

3oHanpHas Kpuctauiorpadus. 3aKoH MOSICOB.
MonenupoBanue MPOCTBIX bopm MUHEPAJIOB
pa3nuuHbIX ~ CUHFOHUN.  CBSI3b  CTPYKTYpBl €O
cBoiictBamMu. OCOOEHHOCTH WITPUXOBKM Ha TPaHAX
KPHUCTAIIJIOB TUPUTA.

ToueuHble U NPOCTPAHCTBEHHBIE

I'ommomerpuueckue IIOCTPOCHUS. MeTtoabl




T'PyHIIbl, METOObBI IIPOCKTUPOBAHUA

MPOEKTUPOBAHUS KPUCTAIITIOB.
BeiBom 32 TO4YEUHBIX  pyln  CUMMETPUM B
o6o3naueHusx o Lllendmucy. 'pynmsl ¢ eTMHUYHBIMA
HAIpaBJICHUSIMU.

BbIBO/T TOUEUHBIX TPYNI CUMMETPUU 0€3 €IUHUYHBIX
HampaBiieHuii. /[Ba crioco6a BeIBOAA.
Mopdonorunueckue uccaeaoBaHUs KPUCTAIIIOB.

OCHOBHEBIE HNOHATHUSA
MHHepaJIoTuu. JluarHocTuueckue
CBOMCTBA MUHEPAJIOB, IPUHITUIIBI

Omnpenenenre  MUHEPAJIOB 1O  JTUATHOCTUYECKUM
npusHakam. Dusznveckue CBOMCTBA KPHUCTAUIOB M HUX
3aBUCUMOCTb OT BHYTPEHHEM CTPYKTYpbl BeIECTBA.

COBPEMEHHOM kinaccupukauuu | LlBer, depra, Oneck, MpPO3pPavyHOCTb, TBEPIOCTb,
MUHEPATIOB. CIIAHOCTbh, yJIEJIbHBIN BeC, MArHUTHOCTh U Ap. Lllkana
Mooca. OnTudeckue CBONCTBA MUHEPAJIOB.

Knaccel, monkmaccel, rpynmsl | [a6utyc. IIpocThie ¢GOpMBI KPUCTALIOB MHHEPAIOB
MUHEPAJIOB, MUHEPAJIbHBIE BUJIBI U | pa3MIMUHBIX CHHTOHMH. OnucaHue TPOCThIX GOpM
PAa3HOBUIHOCTH C  ONHCAHUEM | KPUCTAIIJIOB., TEHETHUUECKUE MPU3HAKH CYJIb(PUIOB U UX
0COOEHHOCTEeH COCTAaBa, | AaHAJIIOTOB, OKCUJOB U TUAPOKCUAOB, CUJINKATOB.

BHYTPEHHEN CTPYKTYDPHI, | CBSI3b CBOMCTB MUHEPAJIOB CO CTPYKTYPOU HA MPUMEPE

MOpP(OJIOTUM, CBOMCTB, YCIOBHI
o0pa3oBaHus B  NOpUpPOAE U

CWJIbBUHA, I'pauTa, MUHEPAJIOB I'PYIIIBI CIIIOM, TUPUTA,
rpoccynsipa M Ap. XUMHYECKHM COCTaB, CTPYKTYypa,

HCIIOJIb30BAHUS dbopmBbI BBbIJICTICHUS, ¢dusnueckue CBOICTBA,
FEHETUYECKNE MPU3HAKU TaJIOT€HUJ0B, CaMOPOIHBIX
3JIEMEHTOB, CUJIMKATOB, CyJIb()UIOB U AP.

Tunuunsie MuHepaibHble | MccnenoBanue MuHepalbHbIX HUIMdOB. I['eHesnuc u

accouuanuu MarmMaTH4ecKoro | mapareHe3uc. [Taparenernueckue accouuanuu

npotlecca, KapOOHATUTOB, | MUHEPAJIOB U UX I€HETHMUYECKHE MPHU3HAKU IPU PA3HBIX

IIErMaTUTOB, CKapHOB, | YCIIOBUSIX 0Opa30BaHUs.

aTbOUTUTOB 151 rpen3eHos, | « Tunuunsle MUHEPAIbHBIE accouuanuu

TUAPOTEPMAIIbHBIE  ACCOLMALINH, | MArMATHYECKOTO npotliecca, KapOOHATHUTOB,

accouuanuy  TUMNEPreHHOro U | IerMaTUTOB, CKApPHOB, AJIbOUTUTOB M TI'PEU3EHOB,

MeTaMOp(pHUUECKOro  MPOIECCOB. | ruapOoTEpMaIbHbIE acCcOLMALNH, accouuanuu

I'enesuc u maparcHe3uc.

TUIEPreHHOTI0 U METaMOP(UUECKOTO MPOLIECCOBY.
PentrenodaszoBerit anann3 mMuHepayoB. HempepbIBHBIN
pal TBEPABIX PACTBOPOB HA IPUMEpPE MHUHEPAIOB
TPYIIIBI ITOJIEBBIX MITATOB. Da30BbINM AHAIN3 MUHEPATIOB
B COCTaBE T'OPHBIX IIOPO/I.

AHanM3 CMEUNIAHHOCIOMHBIX CTPYKTYp MHUHEpPAJOB.
CTpyKTypHBIE OCOOEHHOCTH MPEeoOpa30OBaHUN «IIEOJIUT-

noyjeBonM wmarm». Juarpammel cocrosiHus. Merton
Crroapra-Paiira.
6. CAMOCTOSTEJIBHASI PABOTA
Ne | HaummeHoBaHUE TEMBI CopepkaHnue TeMbl (pasjena) TpynoeMKocThb
/11 (paznena) B
aKaJIEMUUECKHIX
yacax
1 3auér OTyeTsl O Ta0OPATOPHBIM paboTaM. 29.8
KouTtponupyrommuii tect.
IToaroroBka k 3aueTy
2 DK3aMeH OT4eTsl O Ta0OPATOPHBIM paboTaM. 91.0
KonTponupyromuii TecT o MoayJo.
[ToaroroBka K 3K3aMeHy.




7. OBPA3OBATEJIbBHBIE TEXHOJIOT'TU
B paMkax TeXHOJIOTHMYECKOTO MOAX0/1a OyIyT UCIIOIB30BAHBI CIEAYIONINE TEXHOIOTHH:
- KJIACCHYECKOEe JIEKIIMOHHO- CeMHMHapckoe oOydeHue: WHGPOPMAIIMOHHAS — JIEKIIMS,
poOJIeMHas JIEKIHS, JICKIUSI-BU3yaTN3a1usl, CEeMUHAP-IUCKYCCHS;
- ”H(OPMAITMOHHBIE TEXHOJIOTUH (3JIEKTPOHHBIE YUCOHBIC U3TAHUS)
1. byuko M.B. Meroauueckue yka3zaHus K KypCOBOMY IMPOEKTUPOBAHUIO MO AUCLUILIMHE
«Kpucramiorpapuss u wmunepanorus». Yacrb 2. Cynbdatel, kxapOoHaTbl. YuyeOHO-
Metoaudeckoe mocooue/ byuko M.B. — bnarosemenck: M3a-Bo AMI'Y, 2014.- 46¢. http://
irbis.amursu.ru/  DigitalLibrary/ AmurSU_Edition/5451.pdf  [http:// irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/5451.pdf]
2. byuko M.B. YuebGHoe mocobue mo aucruruimHe «Kpucrammorpadgus m MUHEpAIOTHS.
Yactp 1. Cunmukatsl. YueOHO-MeToanueckoe mocodbue/ byuko M.B. —bmarosemenck: M3a-Bo
AMI'Y, 2014.- 34c¢. http://irbis.amursu.ru/ DigitalLibrary/ AmurSU_Edition/6901.pdf [http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/6901.pdf]

8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTALIUU
OlleHOUHBIE CpelCcTBA JUISl MPOBEJIEHUS TEKYIIEro KOHTPOJS YCIIeBAEMOCTU HAXOJATCS B
(dhoH/Ie OLIEHOYHBIX CPEACTB Mo AucHuIuInHe «Kpucramiorpadus 1 MUHEpaIOTus», KOTOPBII
pa3pabaThIBaeTCsl B COOTBETCTBUU C JIOKAJIBHBIM HOPMATUBHBIM akToM AMI'Y.

[TpuMepHbIE BOITPOCHI K 3aYETY:

1. TIIpeamert kpucramiorpaduu, MUHEPATOTHH.

2.  MHcropuueckue cenenusi. K. Pentren, M. Jlays, V.I'. bperr, Y.JI.

3. Ilpeamer kpucramiorpaduu. OCHOBHbIE TOHSTHS.

4. MakpocKONMYEeCKHEe  NPU3HAKKM  KPHUCTAJUIMYECKUX  BELIECTB:  OAHOPOIAHOCTb,
AHU30TPOIHUS, OTPAHKA, CHMMETPHUSI.

5. Hcropuueckue cBenenus. Paboter U. Kemepa, B. JlaBuccona.

6. OcHoBanue Kpuctajiorpaduu kak Hayku. Padotet H. Ctenona, M. JlomoHocoBa, Pome
ne JIns.

7. 3axoH mocTtosiHCTBA yriaoB. ['eomeTpuueckas kpucramiorpadus. Oneitel D. bapTonuna.
8.  OrtkpeiTue s3dpdexra npynperomieHus. Kpucrammoonrtuka. Kpucramiopusuka. X.
I'roitrenc. Pene 7K. INaron.

9. 3axkon pamumoHaabHOCTH OTHOIIeHU mapameTpoB. M. I'eccenp. X. C. Beiic.

10. 3akon mosicoB. 3oHanmpHas kpucramiorpadus. O. bpase. 14 Tumos sueek, 32 Tpymnmsl
CUMMETPHH.

11. Teopus cummeTrpun. A. I'agonuH.

12. BoiBog 32 kpucTtamiorpadguiecKux Irpyrl.

13. T'eomerpuueckass Makpokpuctamuiorpadpus. E. @Demopos, A. Ilendmuc. 230
MPOCTPAHCTBEHHBIX TPy cuMMeTpuu. ['eoMeTpruyeckass MUKpOKPUCTAIIOTpadus.

14. B. Pentren. OTkpbiTHE peHTreHOBCKMX Jyueid. M. Jlays. SBnenue mudpakiuu
peHTreHoBckux tyueit. Y. bperr, I'. Bynbao.

15. Meton peHTreHoCcTpyKTypHOTO aHanu3a. HobeneBckue mpemuu 1901, 1914, 1915 rr.

16. Cummetpus. Onepaniuu 1 3JIEMEHTBI CHMMETPUN KOHEYHBIX (PUTYD.

17. Dnementsl cummetpuu I u 11 poga, KOHTPYySHTHO paBHbBIE M SJHAHTHOMOPQHBIE (PUTYPHI.
18. TIoBOpOTHBIE OCU CUMMETPUH, IJIEMEHTAPHBIN yTOJI TOBOPOTA, MOPSIOK OCH.

19. OCHOBHOI 3aKOH CUMMETPUH — OTCYTCTBHUE OCEH 5-T'0 U BBIIIE 6-I0 OPSIKOB.

20. O603HaUYeHME TIEMEHTOB CHMMETPHUU B CUMBOJINKE bpaBs.

21. HeakBHBaJIEHTHBIE Y SKBUBAJIEHTHBIE OJHOMMEHHbIE 3JIEMEHTHI CHMMETPUU B CUMBOJIMKE
bpaso.

22. 3epkajbHas TIOCKOCTh cuMMeTpuud. LleHTp nHBepcun (IEHTp CUMMETPHH). 3epKaTbHbIE
U MHBEPCUOHHbIE OCH cUMMeTpuu. [IpaBuia B3auMoJeHCTBUSI omnepaluii CHMMETPUU U UX
WCIIOJIb30BAHUE MPU BbIBOJIE 32 KPUCTAINIOTPAPUYECKUX TOUEUHBIX TPYIII.

23. OceBas Teopema Dilsiepa. MaTtemaTnueckas clipaBKa U3 TEOPHUH I'PYIIIL.

24. Ilonsitue rpynnel. ['pynmoBble akcMOMBbL. B3auMoaeicTBUE 3J1€MEHTOB CUMMETPUU —
IPYIIOBOE YMHOXeHME. ToueyHass TpyIna CUMMETPUM — COBOKYIHOCTh OINEpalui



cuMMeTpuH (Ha mpuMmepe rpynmsl L33L2).

25. TlonaTue KaTeropuu, CAHFOHUM B Kpuctaiutorpadun. O603HaUEHUS TPYII B PA3IIMUHBIX
HOMEHKJIATypax: [IPUMUTHUBHBIE, LIEHTpaJIbHBIE, TJIAaHAJIbHBIE, aKCHUAaJIbHBIE,
IJIaHAKCUAJIbHbIE, WHBEPCUOHHO- MPUMUTHBHBIE, WHBEPCUOHHO- IUIAHAJIbHBIC TPYIIIIHI.
DneMmeHTapHas siueiika (siueiika bpasa). 14 Tunos siueex bpasa.

26. CuMBOJIBI TpaHeil U pedep KPUCTAIIIOB.

27. OcHOBHBIE 3aKOHBI reoMeTpUUecKoil Kpucrauiorpaduu. Mumekcer Beiica u Mumepa.
MunuuupoBanue

28.3akon larom — 3aKOH pALMOHAIBHOCTM OTHOUIIEHUH mapameTpoB. UerBepTas OoCh B
reKCcaroHaJbHOM KpUCTAITOrpaguyeckoi CUCTEME KOOPAUHAT.

29. IloHsiTue «eIMHUYHAsI TpaHb», €€ BBIOOP B KpHUCTaUlaX pa3HbIX CUHIOHMI. CHUMBOJIBI
pebep kpuctaiia. Y paBHEHUE INIOCKOCTU B KPUCTAILTIOrpahUueckoM BapUaHTe.

30. CBs3b MEXTy CAMBOJIAMU TpaHelt u peodep.

31. 3akoH Beiica - 3aKoH 30H. MeTo/1 pa3BUTHS 30H.

32. Metoasl ~ TPOGKTUPOBAHUS  KPUCTAJUIOB:  cepuueckue,  crepeorpaduueckue,
THOMOHHUYECKHE, THOMOCTEepeoTrpahudecKie MpOEKIINH.

33. 3akoH nocrostHcTBa yriioB (3akoH H.CTeHOHA) — OCHOBA TOHMOMETPHU.

34. CuMBoOIMKa TOYEUHBIX Ipynn cuMMmeTpun bpapa, Illendnuca, 'epmana-Morena.

35. BoiBoA 32 TOUEUHBIX I'PYIIIT CHMMETPUHU B 0003HaueHusAx no lenduucy.

36. I'pynmsl ¢ eTMHUYHBIMU HAMIPABIICHUSIMU.

37. I'pynmbl 6€3 eAUHUYHBIX HAIIPABJICHUH.

38. I'pynmbl ¢ enMHCTBEHHOM TOBOPOTHOM ochio Cn , Cnv , Cnh .

39. I'pynma c miocKocThio 6e3pa3nuyHoi opueHTanuu Cs.

40. I'pymmiel ¢ moboyHbIMU  ocsiMd Dn, Dnh, Dnd, o0ocHoBaHWE HEBO3MOXHOCTH
cyuecTBoBaHus rpynm Dnv.

41. I'pynIibl co CIOXKHBIMU (3€pKaTbHBIMU, HHBEPCUOHHBIMU) OCSIMU CHUMMETPHU Sn.

42. BBIBOJ TOUEYHBIX T'PYMI CUMMETpUM 0e3 equHUYHbIX HarnpaBinenuid. I'pynmner T, O, Td ,
Th, Oh

43. J1Ba criocoba BbIBOJIA TPYII 0€3 €IMHUYHBIX HAIIPaBICHUM.

44. Mopdomorus kpuctauioB. [TorsiTue «mpocrast hopMa KpUCTATIIOBY.

45. BeIBoJ TPOCTHIX (hOPM KPUCTAILJIOB B TPYIIAaX pPa3HbIX CHHTOHUMA.

46. Knaccudukaiys TOYSUHbIX TPYII CAMMETPUH 110 BUAY MPOCTHIX (hopMm.

47. Ilpocteie ¢GoOpMBI B Tpymmax C EIMHUYHBIMUA HAMpPaBICHUSIMHU. N- TOHAJIBHO-
NUpaMUJAIIbHbIE, U- N- FOHAJIbHO- NMUPAMUAATIbHBIE, N- FOHAJIBHO- OMIMPAMUIAIIBHBIE,
TpaneunosapuuecKue, ckaineHosapuueckue rpynmbl. [Ipocteie dopmbl B rpynmax 0e3
eIMHUYHBIX HAIPaBIICHUM

48. J1Ba criocoba BbIBOAA. 230 MPOCTPAHCTBEHHBIX TPYIL.

49. TpaHCIALIMOHHBIE 3JIEMEHTHI CAMMETPUH.

50. Cneumduaeckne 1151 OECKOHEYHON KPUCTALTNYECKON CTPYKTYPHI 3JIEMEHTHl CHMMETPUU:
IIJIOCKOCTh CKOJIB3SILLIETO OTPAXKEHUSI € U BUHTOBBIE OCH NS.

51. TIITOCKOCTH CKOMB3SIIET0 OTpakeHus g: a, b, ¢. KnmuHormmockoctunud .

52. BUHTOBBIE OCH 1S .

53. BzaumopeiicTBrE 3IEMEHTOB MUKPOCUMMETPHH.

54. CummopdHbIe 1 HECUMMOP(HBIE TPYTIIIHL.

55. T'emucummMopdHbie 1 acCUMMOpP(HBIE TPYIIITHI

[TpumepHbIE BOIPOCHI K 9K3aMEHY:

1. TIIpeamer munepanoruu. I[lonarue o munepane. OCHOBHBIE 3TaIlbl UCTOPUU PA3BUTHS
MuHepanoruu. CBsi3p MUHEPAJIOTHUM € APYrMMH Haykamu. OCHOBHbIE HalpaBIIEHUS B
COBPEMEHHOM MuHepasiornd. HaydyHoe W IpakTHYecKoe 3HAYEHUE COBPEMEHHOU
MUHEPAJIOTHH.

2. XUMHYECKHMH COCTaB, CTPYKTypa, QOpPMBbI BbIACTICHUS, (HU3NYECKHEe CBOMCTBA,
T€HETUYECKNE TPU3HAKN MUHEPAJIOB.

3. @usnyeckue CBOMCTBAa KPHUCTAJUIOB M HUX 3aBUCUMOCTb OT BHYTPEHHEU CTPYKTYpPBI
BELIECTBA.



4.  Mopdomorus MUHEPAIIOB U MUHEPaIbHBIX arperatoB. OOIMK W TaOUTYC KPHUCTAJIIOB.
JIBOVHMKM 1M TPOMHMKM  KPHUCTAJUIOB. [TonmucnHTeTHUECKOE ~ ABOMHUKOBAHME.
CKpBITOKpUCTAIUIMYECKUE arperaTbl, KOHKpELUWH, CEeKpeluuud U nap. TBepaple M ra3zoBo-
KUJKUe BKIItoueHus B MuHepaiax. [IceBnomopdo3sel. [1oHsiTHE 06 OHTOreHMN MUHEPAJIOB.

5. @usuyeckue cBoicTBa MuHepalioB. L[Ber, yepta, Oneck, Mpo3pavyHOCTh, TBEPIOCTb,
CHAMHOCTh, YAEIbHBIA BEC, MATHUTHOCTb, 3JEKTPONPOBOJHOCTb, JIOMHUHECLIEHIUA,
PaanoOaKTUBHOCTD U JIp. CBs3b (PU3NUECKUX CBOMCTB C COCTABOM, CTPYKTYPOH M yCIOBUAMHU
obpazoBaHusg MUHepaoB (Tunomopdusm). Ilpupoaa okpacku MUHEPAIOB.

6. Xumuyeckuil cocTaB MHHEPAJIOB. MuHepanabl Kak MHOTOKOMIIOHEHTHBIE CHUCTEMBbI
MEPEMEHHOI0 COCTABA.

Tunbel XUMUYECKOW CBA3M B MHUHEpajliax (MOHHAsl, KOBAJIEHTHAs, MeETAJUIMYECKas,
MEXMOJIEKYJIsipHasi). ATOMHbIE W MOHHBIE paauycbl. KoopAMHAUMOHHBIE 4YHCIA W
KOOPJAMHALIMOHHbIE MHOTOTPAHHUKU.

7. T'maBHeWne TUIBl KPUCTAJUIMYECKUX CTPYKTYP U UX CBSI3b C XUMUYECKUM COCTABOM
BEILECTB U KPUCTATIOXUMUYECKUMH OCOOEHHOCTSIMU UX 3JIEMEHTOB.

8. IT'maBHelmme OCOOEHHOCTM pOCTAa KPUCTAUIOB B JA0OPATOPHUSAX, 3aBOJICKHX U
MIPUPOJIHBIX YCIIOBUSIX.

9. Mzomopdusm. Tunsl nusomopdHsix 3amemenuil. CTpyKTypHOe yropsaoueHue. TBepasle
pactBopbl U ux pacnad. IlTomumopdusm. IMomutunus. CmemaHOCIONHBIE CTPYKTYPBI.
MeramukTHbIE MHHEpaIbl. AMOpGHOE, CTeKI000pa3HOEe H KOJUIOMAHOE COCTOSIHHE
BemlecTBa. Pacuer xumuueckux (opmyn muHepanos. M300pakeHrne MHOTOKOMIIOHEHTHBIX
CUCTEM Ha IJIOCKOCTH.

10. ITpoucxoxaenue M H3MEHEHME MuUHepaloB B mnpupone. IloHstue o mpoieccax
MUHEPaI000pa30BAHUS: MarmMaTH4ecKOM: MEerMaTUTOBOM, MTHEBMATOJIUTOBOM,
TUAPOTEPMAIBHOM, METAMOP(PUIECKOM, METACOMATHUECKOM, THIIEPTEHHOM.

11. PactipocTpaHeHHOCTh MUHEPAJIOB B 36MHOU KOope U MaHTuu. [loapasaenenue MuHepaioB
Ha [MOpOoJA0- U pyA000pa3yolne, akliecCOPHbIE, PEIKIE U BTOPUYHBIE.

12. CoBpeMeHHBIE METOABl MCCIEJOBAHUS COCTaBA U CTPYKTYpbl MHHEPAIIOB: METOBI
CIIEKTPOCKONMM TBEPAOTO Telld, PEHTIEHOCHEKTPAJIbHOIO M PEHTIEHOCTPYKTYPHOI'O
AHAJIM30B, JJIEKTPOHHON MHUKPOCKOIMHU BBICOKOro paszpemieHuss U ap. lloneBbie MeToabl
JIMarHOCTUKU MUHEPAJIOB.

13. IlpuHuumnel, Jexalue B OCHOBAX COBPEMEHHBIX Kiaccu(pUKalUid MHHEPAJIOB.
Kpucrammoxumuueckas cuicTeMaTika MUHEPaJIoB. MuHepalibHble BUABI U PA3HOBUIHOCTH.
14. Camoponbie 25eMeHThl. O0I1asi XxapakTepuCTUKA U YCIOBUSI 0Opa3oBaHUsl B MPUPO/IE.
XUMHUYECKUN COCTaB, CTPYKTYpa, GOpPMbI BbIJEIEHUS, (PU3NUECKre CBOMCTBA, T€HETUYECKHUE
MPU3HAKHU CAMOPOIHBIX 3JIEMEHTOB,

15. Metamisl: Meab, cepedpo, 30J10TO, IIATHHA, MTOJIUKCEH, CAMOPOIHOE XKEee30, KAMACHUT,
TOHMUT.

16. I1omymeTabl: MBIIIbSIK, CypbMa, BUCMYT.

17. Hemeramnsl: anMas, rpaduT, JOHCACHIUT, cepa.

18. Cynpuapr m ux aHajmoru. XUMHUYECKUMH COCTaB, CTPYKTypa, (OpMbl BbIJIEIIEHUS,
¢du3nueckue CBOWCTBA, TI'€HETUYECKME IpPU3HAKM CylbGUAOB MU MX aHanoros. O6mas
XapaKTepHUCTUKA W YCIOBHUSI 0Opa3oBaHus B mpupome. OCHOBBI CUCTEMATUKHU CYIb(UIOB H
ux aHaynoroB. [IpocTeie Cyab(hUIbI U UX aHATIOTH: APTeHTUT, AKAHTUT, XaJbKO3UH, TAJICHUT,
cdaneput, KUHOBaph, MEHTIAHIUT, TPOUIUT, MUPPOTUH, HUKEJINH, AaHTUMOHUT, BUCMYTHUH,
aypUIUTMEHT, MOJIMOIEHUT, peasibrap, IIMalbTHH, XJIOAHTUT.

19. [IBoitHbIe Cyab(UIBI: XaIbKONUPUT, CTAHHUH, OOPHUT, KOBEJUIUH. ucynbduas u ux
AHAJIOTH: MUPUT, KOOATBTUH, MAPKA3UT, APCEHONUPHUT.

20. CnosxxHble cyIb(pUAbl U UX aHATOTH: OJIEKJIbIe PY/bl, TUPAPTUPHUT, IPYCTUT, OYIaHKEPUT,
JIKEMCOHMUT.

21. XuMHUecKUil cocTaB, CTPYKTypa, GOpMbl BblAENEHUs, (PU3NUYECKUEe CBOICTBA,
FEHETUYECKUE MPU3HAKU OKCUIOB U TuApokcuaoB. Okcuabpl M rugpokcuasl. OOmas
XapaKTepUCTUKA U YCIOBUSI 00pa3oBaHusd B INpupoje. OCHOBBI CUCTEMATHUKH OKCUIOB U
TUAPOKCHUJIOB.

22. IIpocTtbie OKCUABL: KYIIPUT, EPUKIIa3, BIOCTUT, KOPYH[, TEMAaTUT, pyTHI, OPYKUT, aHaTa3,



KaCCUTEPUT, MHUPOIIIO3UT, YPAHUHUT, MUHEpAIbl TPYNIBl KpeMHe3eMa (KBapll, TPUIAMUT,
KPHUCTOOAIIUT, KOICUT, CTUIIIOBUT, OIIAJI).
23. COKHBIE OKCUJABL: XPU300€pWIJI, MUHEPAbl T'PYNIbl IIMUWHEIN (IUMUHENb, TePLUUHHUT,
TaHUT, MATHETUT, MAarHE3UOPEPPUT, IKOOCUT, GPAHKIUHUT, TATAHOMATHETUT ), UJIbMEHUT.
MEPOBCKUT, MHHEPAJIBI TPYIIBl TAaHTAJIOHUOOATOB (MUPOXIIOP, KOJIYMOWT, TaHTAJIUT,
CaMapPCKUT, JIIUHUT).
24. T'mapokcuabl: OpyCUT, THAPAPTWUINT, [OUACIOpP, OEMHUT, TETUT, JEMHIOKPOKHUT,
MAaHTaHUT, IICUJIOMEJIaH; CJIOKHbIE MUHEPAJIbHbIE CMECH - JIMMOHUTHI, OOKCUTHI, BaJIbI.
25. T'asnorenuipl. OO1Iasi XapaKTEPUCTUKA U YCIIOBUSL 00pa30BaHuUsl B pUpoae. XUMUUECKHUI
COCTaB, CTPYKTypa, (GOpMbI BBIACICHUS, (PU3NYECKUE CBOMCTBA, T€HETHMUECKHE MPU3HAKH
rajoreHuaoB. MIrOPUT, KPUOJIUT, TaIUT, CWIbBUH, KEPAPTUPUT, KAPHAJIUT.
26. XuMHYeCKUH CcOCTaB, CTPYKTypa, ¢OpPMBI BbIACIECHUs, (PU3NUECKHEe CBOWCTBA,
FeHEeTUYEeCKHEe MTPU3HAKHU COJIeH KUCIOPOIHBIX KUCTIOT.
27. Kap6oHaTbl. O011asi XapakTepUCTUKA U yCIIOBUS oOpa3oBaHus B npupoje. KapboHaTsl
0e3 [IOMOJIHUTENIbHbIX AaHUOHOB M KPHUCTAJUIM3ALMOHHON BOIBL: KAJIBLUUT, POJAOXPO3UT,
CH/IEpUT, MArHe3WT, CMUTCOHHUT, apPArOHHUT, CTPOHIMAHUT, BUTEPUT, LEPYCCUT, AOJIOMHUT,
AHKEPUT, KyTAHTOPHUT.
28. KapOoHaThl ¢ MOMOJHUTEIbHBIMA AHMOHAMM: MAJIAXUT, a3ypUT, OACTHE3UT, MAPHU3UT,
naBcoHUT. KapOboHaThl ¢ KpUCTAINIM3AIIMOHHONM BOIOM: TEPMOHATPUT, COJIa, TPOHA.
29. Hutpatsel. O011as XxapaKTepUCTUKA U yCIOBHUSL 0Opa3oBaHus B npupoje. Hurponartpur,
HUTPOKAJIUT.
30. Cynbdatsl. O6mast XapaKTEpUCTUKA U YCIOBUSI 00pa3oBaHus B npupojie. Cynbdatsl 6e3
JIOTIOJTHUTENIbHBIX AHWOHOB M KPUCTAJUIM3ALIUOHHOW BOJABL: OApUT, LIEJIECTUH, AHIJIE3UT,
AHTUIPUT, TCHAPIUT.
31. Cynbdatsl ¢ TOMOTHUTEILHBIMI aHUOHAMHU: AIYHUT, SIpo3UT, OpomaHTuT. CynabhaTsl ¢
KPUCTAUIM3AMOHHON BOAOM: THUIC, MHUPAOWINT, KYMOPOCHl (SIICOMUT, MEIAHTEPUT,
XaJIbKAHTHUT), KaJIueBble KBaclbl. PocdaThl, apceHaThl U BaHaaaThl. O0IIast XapaKTepUCTUKA
U yCIIOBUSI 0Opa30BaHuUs B IPUPO/IE.
32. Be3Boaubie pochaThl O3 JOMOTHUTEIBHBIX AHHOHOB: KCEHOTUM, MOHAIIHT.
33. be3Boanbie GochaThl, apceHATHI U BaHAAATHI C JOMOJHUTEILHBIMIA AHMOHAMU: AMaTHT,
MUPOMOPUT, MUMETE3UT, BAHAHUT.
34. Bonnble ¢ocdathl, apceHaThl U BaHAIAThl: BUBUAHUT, SPUTPUH, aHHAOEPTUT, CKOPOJIUT,
OupIo3a, MUHEPAIBI TPYIIIBI YPAHOBBIX CITIOIOK (OTEHUT, TOPOCPHUT, KAPHOTHUT, TIOSIMYHUT).
35. Bomsppamatel, Monmbmatel W xpomaTbl OOmas XapakTEpUCTHKA W YCIIOBHS
00pa3oBaHuUs B IPUPOJIE.
36. llleeuT, mOBEUIUT, BYJb(GEHUT, MHHEpaldbl TpPyHIbl BoldbppamMura (TIOOHEPUT-
dhepbeput), GeppUMOTUOIUT, KPOKOUT.
37. bopatel. O01as XapakTepuCTUKa U YCIOBUSI 00pa30BaHus B MpUpoje. THIbl aHMOHHBIX
TPYIIUPOBOK U Ki1accupukanus 6opatoB. OOIast XapakTepUCTHKA U YCIOBUS 0Opa30BaHUS
B IIPUPO/IE.
38. OctpoBHbIE HOpATHI: KOTOUT, AllIAPUT, JIIOJBUTUT, UHBOUT, Oypa.
39. Llennoueunbie OOpaThl: KOJIEMAHUT, THAPOOOPALIUT, YIEKCUT, TAHIEPMHUT.
40. KapkacHbie OopaThl: OOpaIUT.
4]1. Cunkatel. COBpPEMEHHOE IPECTABIIEHHME O CTPYKTYPHBIX THUIIAX  CHUJIUKATOB.
[IpencraBnenue o aaoMo-, 60po-, OEPIILIO-, TATAHO- U HUPKOHOCUIIMKATAX. XHUMUUYECKUN
COCTaB, CTPYKTypa, (popmbl BbIAEIEeHUS, (PU3NUECKUE CBOICTBA, T'€HETHMYECKUE MPU3HAKHU
CUJIMKATOB.
42. OCHOBBI COBPEMEHHOM KPUCTAINTOXUMUUYECKON KIIaCCU(UKAITNN CHITMKATOB.
43. OctpoBHbie cuiukaThl. OOIIas XapakKTepUCTHKA W YCIOBUS OOpa30oBaHUS B IMPHUPO/IC.
OcTpoBHBIE CWIHMKAThI C HM30JUPOBAHHBIMM KPEMHEKUCIOPOAHBIMU TeTpadapaMu 0e3
JI00aBOYHBIX AHUOHOB: (PEHAKUT, BUJJIEMHT, MUHEpAJIbl TPYMNIbl OJMBUHA (M30MOpPQHBIE
psansl popcreput-passaut-TePpounr).

Musnepanbl TpyHIbl T'paHATOB (MHUPOI, aJIbMAHIWH, CIECCAPTUH, TPOCCYIISp,
aHIpaauT, yBapoBuT, Ti- u Zr- copepskaliyue rpaHaThl - MEJIAHUT, LIOPIOMUT, KUMIICUT;
TUPOTPAHATHI), IIUPKOH, TOPUT, KOPHUHUT.



44. OcTpOBHBIC CHJIMKATBHI C HW30JUPOBAHHBIMH KPEMHEKHUCIOPOAHBIMU TETpa’ipaMu H
T00ABOUHBIMU AHUOHAMMU: [HUCTEH, AHNAIY3UT, CWUIMMAHUT, CTaBPOJIHUT, TOMa3, cdeH,
XJIOPUTOUI.

45. OCcTpOBHBIE  CHJIMKAThl CO  CABOGHHBIMM  KPEMHEKHUCIOPOJIHBIMH  TETpa’ipamu
(TMOPTOCHITMKATHI) U JOOABOYHBIMU aHMOHAMM: WIIBBAKT, KAJIAMUH, JJaMIPOQUILIHUT.

46. OCTpOBHBIE CHJIUKATHI C WM30JUPOBAHHBIMH W CABOCHHBIMH KPEMHEKHUCIOPOIHBIMU
TeTpa’dIpaMu, COJAEPKAIUMHU J0OABOUHBIC AHWOHBI: IIOU3UT, SMUAOT, OPTHUT, NTbEMOHTHT,
BE3yBHUAaH.

47. OcTpOBHBIE CUJIMKATBl KOJIBIIEBOI'O THUIA: OEpWIUI, KOPAUEPHUT, AUONTA3, TypMaJuH,
9BIUATIUT.

48. Llennoueunble cunukathl. O0IIAs XapaKTepUCTUKA U YCIOBUS OOpa30BaHUS B MPUPO/IE.
OCOo0eHHOCTU KPUCTAJUIMYECKUX CTPYKTYp NHUPOKCEHOB U MHUPOKCEHOWJIOB. Bapmarmmu
XUMUYECKUX COCTABOB MMPOKCEHOB; MMPOKCEHOBAS TPATICIHUS.

49. PomOnyeckue NUPOKCEHbl: MHUHEpANbl psAa SHCTATUT- (eppOCHIIUT. MOHOKIMHHbBIE
MMUPOKCEHBI: MUHEPAJIBI Psifa KIMHOIHCTATHT-KINHO(DEPPOCUITUT, IMKOHUT, (hacCauT.

50. MuHepabl psiia JUOTICUA-TeIeHOESPTUT, MIOXAaHCEHUT, aBTUT, OM(AIUT, STUPUH, JKAJICUT,
CIIOJTyMEH.

51. IlupokceHOUABI:  BOJUIACTOHUT,  POAOHUT.  JleHTouHble  cwimkaTel.  OOmas
XapaKTepUCTHUKAa U YCIIOBUsA oOpa3oBaHus B Tmpupojae. Iloaxomapl K COBpPEeMEHHOU
kiaccuduxanmu ampuoOOoIIOB.

52. PomOuueckue ampuoOOIIbl: aHTOPWLIUT, KeApUT. MOHOKIMHHBIE aM(pUOOIIbI: MUHEPAJIbI
psilla TPEMOJIUT-AaKTUHOJIUT, POrOBble 0OMaHKM; aM(pUOOIOBbIE ACOECTHI.

53. Cnouctble CUJIMKATBl W adlOMOCWIMKAThl. OOIIas XapakTepUCTUKAa U YCIOBUS
00pa3oBaHus B MIpUPOJie. THUITBI CETOK B CTPYKTYPE CIIOUCTHIX CUIIMKATOB; CMEIIAHOCIONWHBIE
cunukaTthl. [ToHnsitue o Guonupodoax.

54. CunuKathl ¢ IBYXCIOMHBIM MAKETOM: KAOJIMHUT, TUKKHUT, HAKPUT, TAJUTya3uT, MUHEPAJIbI
CPYIIIbI CEPIIEHTUHA (AHTUTOPUT, JTU3APIUT, XPUZOTHII).

55. Cunukatel C TPEXCIOWHBIM MAaKeTOM: TajlbK, MNUPOPWIUINT, CIIOAbI (MYCKOBHT,
MaparoHuT, (pJIOTOMUT, OMOTHT, JIETUAOMENAH, JICTIHIOIUT, IMHHBAIBIUT), XPYIIKHAE CITIOJIBI
(Maprapur), TUAPOCITIONB! (THIPOMYCKOBUT, BEPMUKYJIUT, IITAyKOHUT), MOHTMOPWUIOHUT,
HOHTPOHUT, CATIOHHUT.

56. CunuKaThl C YETBIPEXCIOMHBIM IMAKETOM: MMHEpajbl TPYNIbl XJIOPUTOB (IIEHHUH,
KJIMHOXJIOP, TIPOXJIOPUT, TIOPUHTUT, IAMO3UT, KeMMepepuT, KouyoeuT). IIpeHur,
armo(puIUIHT.

57. Kapkacuble cunukatsl. O011as XapaKTepUCTUKA U YCIIOBUSI 00pa30BaHUS B IPUPOJIE.

58. KapkacHble amoMocuiInKaThl 6e3 J00aBOYHBIX aHUOHOB: IOJIEBbIE IHIMATHI (KaJIueBbIE
MOJIEBbIE IIMNAThl - OPTOKJIA3, MHUKPOKJIWH, aayisip, CAHWIMH; IUIAarMOKIa3bl - aJIbOUT,
OJINTOKJIA3, AaHJE3WH, J1abpajop, OWUTOBHUT, AHOPTUT; OapueBbIE IIOJEBbIC IIMATHI -
1eb3uaH, ruaiodaH), JISUIUT, TOJUTYIIUT, He(eTHH.

59. KapkacHbple ajltoMO- U OepWUIOCUIIMKATBI C J00aBOYHBIMH AHHUOHAMHU: MMHEpAasIbl
CpyNmbl cKamojuTa (MEHOHUT- MAPUAINT), KAaHKPUHUT, COAAIUT, JA3ypUT, MUHEPAJIbI
CpYMIIbI reTbBUHA (T€JIbBUH, JAHAJIUT, TEHTTEIbBUH).

60. Bomocoaepkaiiue kapKacHble aJlOMOCUIIMKATHI 0e3 100aBOYHBIX aHHMOHOB (IICOJIUTHI):
HATPOJIUT, JIOMOHTHUT, aHAJIbLUUM, [MAa0a3UT, CTUIBOUT (=HAECMUH), TEHIAHOUT,
KJIMHOTITUJIOJIUT, MOPJICHUT.

61. Ilpuponusie accouuanuu MuHepanoB. CoBpeMeHHbIE TIPENCTABICHUS O TeHe3uce
MUHEpaJoB. [ JTaBHBIE TEHETMUECKUE TUITHl MUHEPAIO00Pa3YIOIINUX TPOIIECCOB - IHAOTEHHBIE
(B ToM umcie mMeraMopduieckue) u 3K30TeHHbIe. MIX KpaTkas XapaKTepHCTHKAa U CBS3b C
pPa3IMUHBIMU 30HAMH 3eMHOH KoOpbl. buocdepa. Pomb xuBoro BemiectBa B mpolieccax
MUHEPaTI000pa30BaHUS.

62. I'ene3uc u naparenesuc. [laparenernueckue accouralnuu MUHEPAJIOB U UX T€HETUUYECKUE
MIPU3HAKHU ITPH PA3HBIX YCIOBUSIX 00pa30BaHUS.

63. MarmaTtuyeckue MHHEpalibHble accounauuu. IloHsTue o Marme, €€ COCTaB.
Huddepernuanuss MarmMbl Ipu €€ OCThIBAHUU. OTIEICHUE JIETYYMX OT MarMaTH4YeCKOTrO
pacriaBa. JlukBauusi u KpucraumszanuoHHas auddepenumanus. IlocmenoBaTenbHOCTh



BBIJICJICHUS [JIaBHBIX CWJIMKATHBIX MUHEpasioB. OO0mme cxeMbl OTAEIEHUS U KOHUEHTPAIUU
PYIHBIX MUHEPAJIOB TP MAarMaTUYECKOM IIPOLIECCE.

64. TunuuHble MMHEpAJIbHbIE ACCOLIMALIMM, CBSI3aHHBIE C OCHOBHBIM U YJIBTPAOCHOBHBIM
TUITAMU MarMbl.

65. MuHepaibHbIE accOLMAllUM B MECTOPOXKACHUSX aliMa3a, XpOMUTA, TUTAHOMAarHeTUTa,
IJIATUHOUOB, allaTUTA.

66. MuHepabHbIe ACCOIMALIMA MATMATHYECKHUX CYJIb(MUIHBIX MECTOPOKICHHUH.

67. IlonsiTue o kKapObOHATUTAX U pa3IUUSIHbIC TTPEACTaBIIeHUs 00 UX TeHe3uce. MuHepalabHbII
COCTaB, FT€OXUMHUYECKHE OCOOEHHOCTH U MOJIE3HBIE UCKOIaeMble KApOOHATUTOB.

68. MuHepanbHble  accouuauuu — nerMmatutoB. [lomstue  "mermatutr" u  obmas
XapaKTepUCTUKA MErMaTUTOBOrO Ipouecca. Pa3BuTue ydeHUs] O T€HE3UCe IMEerMaTUTOB B
paborax depcmana. M3meHenn (pa30BOTo COCTOSHMS METrMAaTUTOBOrO paciuiaBa IIPU €ro
Kpuctayummzanuu; noustue o "reodaszax”" A.E. depcmana.

69. Ponp neryunx mnpu  0oOpa3oBaHUM TErMaTuTOB. TemiepaTypHasi TIpaayupoOBKa
MErMaTUTOBOTO Ipouecca. V3MeHeHue cocTaBa IMOCIeIOBATEIbHO KPUCTAIIIM3YIOIIMXCS
MHHEPAIOB B [IETMATUTOBBIX 0OPA30BAHUSIX.

70. Posib MeTacoMaTH4YeCKUX MPOLECCOB. MUHEpAIbHBIII COCTAB I'PAHUTHBIX METMAaTUTOB.
Tumel CTPYKTYp M TEKCTYp; F€HETHYECKash XapaKTEepUCTUKa TJIaBHBIX 30H. OOmias cxema
KJ1acCU(UKALIMU TPAHUTHBIX IerMaTuTOB "unctoi TuHun" o A.E. @epcmany.

71. XapakTepHble MHHEpaJbHbIE ACCOLMALUM, CTPYKTYPHO- TEKCTYPHbIE OCOOEHHOCTH M
OTJICJIbHBIE TUIIbI TPAHUTHBIX IETMATUTOB "UMCTON TUHUU".

72. Ilermatutel "nuHum ckpemieHus'. LllemouHble merMaTuThl - CUEHUTOBBIE U HE(ETUH-
CHUEHUTOBBIE.

73. 'unpotepMaibHble MUHEpalIbHble accouuanuu. CBs3b T'MIPOTEPMAIBHBIX PACTBOPOB C
MarmMaTuyeckuMu  ovaramu. CnocoObl  mepeHoca M OTJIOXKEHUs  BellecTBa B
TUAPOTEPMANIBHBIX ~ pacTBopax. Poib  KOMIOMOOB B OTJIOXKEHUM  MUHEPAIOB
TUAPOTEPMAIIBHBIX ACCOIMAIINI; MPU3HAKHU, YKA3bIBAIOIIME HA OTJIOKEHHUE MUHEPAIOB W3
KOJUTOUJTHBIX CUCTEM.

74. 30HANBPHOCTh B PA3MEIIEHUM PA3HbIX THUIOB THAPOTEPMATIbHBIX MECTOPOKIACHUM.
TunuyHpie MUHEPaIbHbIE ACCOLMAIIM B TUAPOTEPMAIIBHBIX 0OPA30BAHUSX.

75. 'naBHeliline MUHEpAJIbHbIE AaCCOIMALIMMU B CYJb(UIAHBIX PYAHBIX KWIax. T[HITbI
MUHEPATbHBIX ACCOLMALIUM U UX CBSI3b C IITyOMHHOCTBIO OOpa30BaHMUSI.

76. I'maBHelMe TOJIE3HbIE MCKOMAaeMble THAPOTEPMAaJIbHOIO TreHe3uca. MuHepaibHbIe
accolMaluy 0e3pyIHbIX TUAPOTEPMAIIBHBIX 00pa30BaHUH (IICOTUTHBIN MPOLIECC).

77. KOHTaKTOBO- METACOMATHMYECKUE Ipolecchl. MMUHEpajJbHble AacCOIMAllMM CKapHOB.
OOmas XapaKTEePUCTUKA KOHTaKTOBO- METaCOMAaTHYECKHUX MPOILIECCOB
MHHepanoobpa3oBaHus. Ponb neTyuynx, HAAKPUTUYECKUX PACTBOPOB U THUAPOTEPMATIbHBIX
MPOILIECCOB.

78. PaznmuyHble TUMBI MHUHEPATBbHBIX OOpa30BaHUN NPH METACOMATHUYECKHX IpoIleccax.
N3BecTkoBble M MarHe3uayibHble CKapHbl. CTaJIMIHOCTE KOHTAKTOBO- METACOMATUYECKOTO
nporiecca (o I'l.I1. IMTunumnenko).

79. 30HATBPHOCTh KOHTAKTOBO- METACOMATMYECKMX MHUHEPAJIbHBIX accollMaluii U CBS3b
30HAILHOCTH C TOJABUXHOCThIO KoMmmoHeHTOoB (o [I.C. Kopxkunckomy). OOpazoBanue
MUHEPATIOB U MUHEPAJIbHBIX aCCOLUALMN B CKAPHAX U POTOBUKAX.

80. ['mapoTepManbHble M3MEHEHUS CKAPHOBBIX MHUHEpaAJOB. TUNWYHBIE [JI1 CKapHOB
ACcCOIMAIMU PYIHBIX MUHEPAJIOB.

81. MuHepaibHble acCcOlMAllMM  AILOUTUTOB U TpeizeHoB. Ilonstus "anpbututr" wu
"rpeizeH".  @U3MKO- XMMHYECKME  YCIOBUS ~ obOpa3oBaHusa. [leoxumuueckas U
MHUHEPAJIOTHUYECKasl  XapaKTepCTHKA.  3O0HAJIbHOCTb  IPEHU3EHOBBIX U CBSI3b  C
TUAPOTEPMAIIBHBIMU accolanusiMu. [JlaBHeHIne MoJIe3HbIe UCKOMAaeMble B albOUTUTAX U
rper3eHax.

82. MuHepalibHble acCOLMAllUM TUIIEPreHHbIX IpoleccoB. OOmue ycnoBus U (HaKTOpHI,
ONPEASUISIOIINE XapaKTep THUIEPreHHBIX IPOLECCOB. YCIOBHS M 3aKOHOMEPHOCTH
00pa3oBaHUsS MUHEPAJIOB IPU BBIBETPUBAHUM CYJIb()PUIHBIX MUHEPAJIbHBIX ACCOIMALIUN.
30HAJIBHOCTH 30HBI OKUCIIEHUS U €€ TTPUYUHBI.



83. MuHepallbHBIN TMapareHe3UC OKUCICHUS pPyJd CBUHIIOBO- IIMHKOBBIX W MEIHBIX
MECTOPOKIACHUN.

84. YcinoBus U 3aKOHOMEPHOCTH OOpa30BaHUS MHUHEPAJIOB B KOpPE BBIBETPUBAHUS MOPO.
CranuifHoe THIPOXMMHUYECKOE BBIBETPUBAHME MHUHEpaoB. MuHepalbl, oOpa3yromnumecs B
KOpE BBIBETPUBAHMUS M OCTaTOYHbIC MHHepaiabl. [Ipodwis KOpbl BBIBETpUBAHUS U
XapaKTepUCTUKA MHUHEPAJbHBIX AacCOIMallMii B TJIABHBIX 30HAX Ha TpPUMEPE KOPBI
BBIBETPUBAHUS YIIbTPAOCHOBHBIX U TITMHO3EMHUCTBIX TOPOA. JIaTepUTHBIN TUIT BEIBETPUBAHUS
(6oxcuTuzamus). MexaHuueckass W TUaApoxumuyeckas auddepeHImanus BelecTBa IpU
MUHEPaI000pa30BaAHUU B OCAJIKAX.

85. Pocchlnu 1 MX TiIaBHEHIINE MIUHEPAIbHBIE aCCOMAILIMK. Y CIIOBUS U MOPSAOK BBIACIICHHUS
MUHepajaoB. MuHepasibl, 00pa3yromrecs Ipu OMOTeHHBIX TPOIeccaX OCaIKOHAKOIUICHUSI.

86. MuHepalpbHble accoumanuu MeTtamopduueckux oOpasoBanuil. Kpatkas dusuxo-
XUMUYECKAs] XapaKTepUCTHKA IMPOLIECCOB OOpa30BaHUS MHUHEPATIOB MPU PErHOHATIHLHOM
Metamopopusme. [Tonsarue o 3oHax rimyouHHocTu. MeramopdoreHnnsie gaiuu.

87. OCOOEHHOCTH CTPYKTYp W MHHEPAJIbHBIX arperatoB npu Mmeramopdusme. TunmuuHbie
MHUHEpPAIbHBIE ACCOIMAIIMM B PAa3JIMYHBIX 110 HCXOJHOMY COCTaBy MeTaMOp(HUecKux
nopoaax. Ilpumepbl MHUHEpaATbHON accolMali B METaMOP(GUUECKUX MECTPOXKICHUSIX:
JKEJIE3UCThIe KBAPUUTHI, CUUIMMAHUT- JTUCTEHOBBIE MOPOJbI, MECTOPOXKICHUS HaXJaKa,
KOpyHAa, rpadura, OKHCHO- CUJIMKATHBIX MapraHieBbIX pya. "Anbnuiickue" KUJIbI,
MECTOPOXICHUS acOecTa, TalbKa U IPYTUX, UX TeHETUUECKash XapaKTePUCTUKA.

9. YYEBHO- METOIMYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JAUCLUITJINHDBI

a) IuTepatypa
1. S3ukoB, E. I'. MuHepanorus TeXHOTEHHBIX 00pa30BaHUM : yueOHOE TTocOOue it BY30B /

E.T. A3ukoB, A.B.Tanosckas, JI.B.Xopusk.— MockBa: MWM3marenbctBo HOpaiit,
2020. — 159c.— (Bwiciiee oOpazoBanue). — ISBN 978-5-534-02439-5. — Tekcr:
anektpoHHslii // DBC HOpaiit [carit]. — URL: https:// urait.ru/ bcode/451335 (mata

obpamenus: 25.05.2021).
2. Bepnanackuii, B. 1. OnbiT onncarenbHoit Munepanoruu / B. Y. Bepnanackmii. — Mocksa :
NznatensctBo KOpaiit, 2021. — 496 c. — (AnTonorus meicin). — ISBN 978-5-9916-9960-0.
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0) mporpamMmMHoe obecrieueHne 1 HTepHeT-pecypechbl

Ne HaumeHnoBanue Onucanue
1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgoroBopy - CyOnuileH3MOHHBIHA
norosop Ne Tr000074357/KHB 17 ot 30 utonst 2019 rona.
2 | http:// Nudopmanmonnas cucrema «EnmHoe OKHO gocTyma K
www.window.edu.ru 00pa3oBaTeIbHBIM pecypcaM» MPeaOCTaBIISIET CBOOOIHBIN

JIOCTYT K KaTajory oOpa3oBaTebHBIX HHTEPHET- PECypCoOB
U TOJIHOTEKCTOBOM 3JEKTPOHHON Y4eOHO- METOAUYECKOU
oubmuoreke I oOmero U IpodeccHoHaIbHOrO
oOpazoBaHusl.

3 | https:// «KoHCynbTaHT  CTyA€HTa»  —  MHOTONPO(UIbHBIN




www.stulentlibrary.ru 00pa3oBaTeNbHBIM pecype, MPEIOCTABISIONIUNA  TOCTYII
yepe3 cerb VIHTepHeT K y4eOHOW JHTEepaType u
JIOTIOJTHUTEIIBHBIM ~ MaTepuaiaM, B TIOJTHOM 0O0BbeMe
COOTBETCTBYeT TpeOOBaHUSIM 3aKOHOJaTelbcTBA PD B
chepe oOpazoBaHus.

4 | https://arch.neicom.ru «ApXMB Hay4YHBIX JKYPHAJIOB» COACPKHUT apXUBHbBIC
KOJUIEKIIUMA psga BeAYIIUX HaydHbIX wu3maHui. Kaxmas
KOJUIEKITUSI COCTOWT W3 METAJaHHBIX M TIOJHBIX TEKCTOB
craren.

5 | http://e.lanbook.com DOnexkTpoHHas OubnuoTeyHass cucrema «lM3maTenscTBa
«JlaHb», TeMaTWYeCKWEe TMaKeThl: MaTeMaTuka, (U3UKa,
WH)XEHEPHO-TEXHUYECKHUE HAYKHU.

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U NH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

10. MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHUE INCLHUILIJINHBI
3aHATHS TMPOBOJSTCA B CIIEHUAJIBHBIX ITOMEIICHHUSX, IPEACTABISIONMX CO00H ydyeOHBIE
AyJIUTOPUU JIJISI TPOBEACHUS 3aHATUM JIEKIITMOHHOTO TUIA, CEMUHAPCKOT'O TUIIA, TPYIIIOBBIX
U VHAWBUIYAIbHBIX KOHCYJIbTAIIMM, TEKYIIErO KOHTPOJISI U MPOMEKYTOUHOW ATTECTAILUU.
MarepuanbHo- TeXHUYECKas ©0a3a COOTBETCTBYET JECHUCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBONOXKAPHBIM ITPABUIIAM U HOPMaM.

CamocrosTenbHas paboTa OOydYAIOIMIMXCS OCYIIECTBIISECTCS B ITOMEIICHHUSX, OCHAIICHHBIX
KOMITBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO TIOJKIIIOUEHUS K cetu «MHTepHeT» U
oOecrieueHEeM JIOCTyIa B OJJIGKTPOHHYIO HWH(MOPMAIIMOHHO- OOPa30BaTEIIBHYIO CpEIy
YHUBEPCHUTETA.
CTyAeHTBI UMEIOT JOCTYII K 3JICKTPOHHO-OMOIMOTEYHOM CUCTEME YHHUBEPCUTETA, B TOM YHCIIE
U YJIAJICHHBIN.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH 4 cem, 45.0 akazg. gaca
Jlexuum 32.0 (axan. yaca)
[TpakTUueckue 3aHITUS 30.0 (akam. Jaca)
JlaGopaTopHbIie pabOTHI 22.0 (axkanm. yaca)
NKP 0.0 (axkan. yaca)
CamocrosTenpHas paboTta 120.8 (akazm. gaca)

OO1mas TpyI0eMKOCTh AUCHUILUTHHBI cocTaBiseT 252.0 (akaz. yaca), 7.00 (3.e.)
CTPYKTYPA INCHUITJIMHbI

No Camocros

i/

Tema (pazmen) | C

JUCLIUTIIAHBI,
KypcoBas
paboTa
(TpoexT),
MIPOMEKYTOUHAS

Busibl KOHTaKTHOH paboOTHI U
TPYIOEMKOCTH (B aKaJeMHUICSCKIX

yacax)

JI

113

JIP | UKP

KTO

KO3

Kontpon
b (B
aKaJgeMu
YEeCKUX
yacax)

TeabHas

pabora (B

aKaJIeMu4
€CKHUX
yacax)

Dopmbl
TEKYIETO
KOHTPOJIS

yCIIEBAEMOCTH

arTTeCTanus

Wl 5w 000 2 o

YcrHblit
oIpoc

1 Mopdomoruueck
1€ 0COOEHHOCTH
KPHUCTAJUIMYECKH
X
MHOT'OI'PaAHHUKOB
U YYEHUE O
CUMMETpUU

YcrHbI
OIpoc

2 Toueunrsie u 319 8 4
MIPOCTPAHCTBEHH
bIe TPYIIITHL,
METOIBI
MPOESKTUPOBAHU
i

YcerHblit
oIpoc

3 OCHOBHBIE 4 14 4 6
IMOHATHUS
MHHEPAIOTHH.
JlnarHocTuuecku
€ CBolicTBa
MUHEPAIIOB,
MPUHITUITBI
COBpPEMEHHOM
KJTaccu(rKaIu
MHHEPAJIOB.

YcTHbli
oIpoc

4 Kacchr, 416 6 4
IMOJKJIACCHI,
TPy
MHHEPAJIOB,
MUHEpaJIbHbIE
BU/JIBI U
Pa3HOBUIHOCTH
C OIMCaHHEM
0ocoOeHHOCTEH
cocTaBa,
BHYTPEHHEN
CTPYKTYPHI,
Mopdoorun,
CBOJCTB,




YCIIOBUI
00pa3oBaHus B
Mpupozae U
HCITOJTb30BaHUS

Tunuuusie 4

MHHEpaJbHbIC
accoluainun
MarMaTH4ecKOro
npoiiecca,
KapOOHATHUTOB,
IIErMaTUTOB,
CKapHOB,
alIb,OUTUTOB U
TPENU3EHOB,
TUAPOTEPMATHHBI
€ accolalum,
acconuaIuu
TUTIEPTeHHOTO U
MeTaMop(rIecKo
T'O MPOIIECCOB.
I'enesuc n
rapareHesuc.

YcerHblit
oIpocC

3auéT

0.2

29.8

3auéT

DK3aMeH 4

2.0 0.3 |44.7

91.0

DK3aMeH

HUroro

32.0

30.0

0.0 22 103 44.7

22.0

120.8

CAMOCTOSATEJ/IBHAS PABOTA

(pa3znena)

Haunmenosanne TeMbl

Coneprxanue TeMbl (paszena)

TpynoeMkocTs
B
aKaJIeMHUUYECKUX
yacax

3auér

OtueTsl 110 TAaOOPATOPHBIM padoTaMm.

KonTtponupyromiuii Tect.
[ToaroroBka k 3auery

29.8

DK3aMeH

OT4eTsl O Ta0OPATOPHBIM paboTaM.

KoHTponupyromuii Tect 1o MoayJo.
[TonroroBka K 3K3aMeHY.

91.0




