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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | mo3HaHHME cocTaBa, CTPOCHUS, YCIOBUH 3aJIeTaHNs, KIaCCH(HKAIINH, IPOUCXOKICHIS U YCIOBHH (POPMHUPOBAHUS

MarMaTU4ecKuX U MeTaMop(hHUYECKHX FOPHBIX TIOPOJ Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TpeOOBaHUIH
re0JIOrMYECKOl IPAKTHKK; IPUOOPETeHNE TPAKTUYECKIX HABBIKOB B UCIIOJIB30BAaHUH METPOrpadUECKUX METOI0B
HCCIIEI0BAHNUS TOPHBIX IOPOJ U MUHEPAJIOB

2. MECTO JUCHUILITMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT:

|Bl.B

2.1 | TpeGoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0IIErocs:

2.1.1 | Kpucramiaorpadus 1 MUHEpATOTHUs

2.1.2 | CtpyKTypHas reonorus

2.1.3| Obmas reonorus

2.1.4| Xumus

2.2 | JucuumiinHbl (MOAYJIN) M MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOI TUCHUNIHHBI (MO1YJIs]) HEO0X0AUMO KaK

npeanecTBywuiee:

2.2.1

T'opHo-Teonornyeckiue NHPOPMAITHOHHBIC CUCTEMBI

2.2.2 | MeraioreHus ¥ JJOKAJIbHBII MPOTHO3

2.2.3 | Meronuka OIEHKH MUHEPAITLHO-CHIPhEBON 0a3bl

2.2.4| OcobeHHOCTH pa3BeIKH MECTOPOXKACHUH MOJIE3HBIX HCKOMAeMbIX

2.2.5| ®usuka 3emimn

2.2.6 | [IpegaumuioMHast pakTHKA (CTAIMOHAPHAS / BRIE3IHAS (IS BBITOTHEHHUS BBIITYCKHOH KBATH(HKAIIMOHHOH paboTHI)

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

MOAYJIs)
OK-1: cnocoGHOCTHI0 K a0CTPAKTHOMY MbIIILJIEHHIO, AaHAJIN3Y, CHHTE3y
3HaTh:
VYpoBeHs | | MPUHIMMBI LieNENONaraHus, POBEACHNS aHaNIN3a (PaKTHUECKOro MaTepualla U CHHTe3a 3HaHWH B Pa3IMYHBIX
cepax IesaTeTbHOCTH.
VYpoBeHb 2 | ciocoOBI cOopa M CHCTEMaTH3AIMK HH(POPMAIIUH [T aHAJTH3a M CHHTE3a MMEIOIIUXCSI 3HAHUH B pasNIHbBIX cdepax
JIeATCIBHOCTH.
YpoBenb 3 | MeTomuKH cOOpa U CHCTeMAaTH3ANUK HHQOPMAIIAH JIJTsl HCTIONB30BaHUS a0CTPAKTHOTO MBINIICHHS, aHAJIH3a U
CHHTE32 NMEIOLINXCSI 3HAHUH B Pa3INYHBIX cepax AeTEIbHOCTH.
Ymertn:
YpoBenb | | HOHMMATh CMBICH, OMPEEIISATH LIENH, BHIOUPATh CPeCTBa cOOpa, aHaIn3a U CUHTE3a HHPOpMaIH
YpoBenb 2 | aHanM3UpOBaTh HMH(GOPMALUIO B MPOGECCUOHANBHON cepe, BBIABIATh TEHICHIINN, BCKPBIBATH TPUINHHO-
CJIEZICTBEHHBIE CBS3U, CHHTE3UPOBATh JOCTUTHYThIE 3HAHUS U BBIABUIATh UJICH.
VYpoBeHp 3 | aHAM3UPOBATh HAYYHYIO, COLHATIBHYIO 1 SKOHOMHUYECKYIO HH(OPMAIIHIO, BCKPBIBATh IIPHYHHHO-CIICACTBCHHBIC
CBSI3M, BBIJIBUTATh THITOTE3HI M MW HA OCHOBE CHHTE3a MTOTYYSHHBIX JaHHBIX
Buagers:
VYposens | | HaBBIKaMH cOOpa M CHCTEMaTH3alNU HHOOPMAIINH, BEITOTHEHHS aHaNn3a (PaKTHIECKOro MaTeprala i CHHTe3a
MIOJTyYCHHBIX JaHHBIX.
VYpoBeHb 2 | HaBbIKaMU cOopa U CUCTEMaTH3alli HHPOPMAIIUH U3 MHOTOYHCICHHBIX HCTOYHUKOB, 0O00IICHUS U aHaJIH3a
HoTy4aeMoi HHQOPMALIUH, COMPSHKEHHSI OCTABICHHBIX EJIEH C MPOrHO3UPYEMBIMH Pe3yIbTaTaMU
VYpoBeHp 3 | MeTomUKaMu cOOpa U CHCTEMaTH3aluy HHPOPMAIINH U3 MHOTOYHCIICHHBIX HCTOYHUKOB, 0000IICHHS 1 aHAJIH3a

HOHy‘IaeMOfI I/IH(i)OpMaHI/II/I, CONPSAKECHUSA IMTOCTABJICHHBIX ueneﬁ C IOCTUTHYTBIMU PE3YJIbTaTaMU

IIK-3: cnocodHoCTHIO MNPOBOAUTDL Ie0JIOrHYECKHE Ha6.]'llOI[eHl/lﬂ " OCYHIECTBJIATH UX JOKYMEHTALIMIO HA o0beKTe U3ydeHus

3HaTh:
VYpoBenb | | TpeOOBaHMS K MPOBEICHUIO TEOJOTUIECKOM TOKYMEHTAIIUH TOPHO-PAa3BEI0YHBIX BEIPAOOTOK
VYpoBeHb 2 | METOIMYECKIE HHCTPYKIIMH K IIPOBEICHUIO T€OJIOr0pPa3BeI0YHbIX padoT
VYpoBenb 3 | *
Ymern:
VYpoBenb | | MPOBOIUTE HAOMIOACHUS 32 TCOJIOTMYCCKUMHE POLIECCAMU B 00BEKTaMH
VYpoBeHb 2 | IPOBOIUTH HAOMIOJCHUS 32 TEONIOTMYCCKUMHE MPOIECCaMU B 00BEKTaMH C HCIOJIB30BAHUEM T'€0JIOTO-
reo(U3MIECKOr0 MPOrPaMMHOTO 00eCTICUSHHSI
VYpoBenp 3 | *

Baanern:




VYposens | | mpuémamu reoIoruueckoil JOKyMEHTAIUH KaHaB, TOPHBIX BEIPA0OTOK M CKBAYKHH HAa 00BEKTE H3yUCHUS

VYpoBeHb 2 | METOZaMHU I€OJIOTHYECKOH JOKyMEHTAaIuH I1yp(doB, TpaHIIEeH, KaHAB, TO3eMHBIX TOPHBIX BBIPAOOTOK U CKBAXKMH Ha
00BbEKTE U3yUEHUs

VYpoBenb 3 | *

IIK-12: cnoco0HOCTHI0 YCTAHABINBATH B3aHMOCBSI3H MKy paKTaMu, sIBJIEHUSIMHU, COOLITUAMU U (OPMYTHPOBATH
HAay4HbIe 321241 110 UX 000011IeHNI0

3HaThb:

YPOBCHB 1 Hanbosee YCTOﬁQHBBIe B3aMMOCBI3HU MCKIY (baKTaMI/I, SABJICHUSMU, COOBITHAMU

VYpoBeHb 2 | 3aKOHBI T'€0JIOTHH, OTPAKAIOIINE YCTONYNBBIC B3AaHMOCBSI3H MKy (haKTaMu, SIBIICHHSIMH U T€OJIOTHIECKAMH
COOBITHSIMU

YpoBenp 3 | *

YMmeTh:

YpoBenb | | popMyITUpoOBaTH HAYYHBIE 321241 TI0 OOOOIICHUIO B3AMMOCBS3EH MEXITy T€OJIOTHUECKAMU (PaKTaMu

YpoBeHb 2 | cTaBUTH U GOPMYIIMPOBATH HAYYHBIC 321241 TI0 000OIICHUIO B3aMMOCBS3EH MEXKTy Te€OJIOTHISCKUMHU (PaKTaMH,
SIBIICHUSIMU U TIpOLIeCCaMu

YpoBenp 3 | *

Baanernb:

ypOBeHI: 1 06HII/IMI/I METOAAMU ONPECIICHUS B3AUMOCBA3U MEKIY q)aKFaMI/I, SIBJICHUSIMU, COOBITHSMU

ypOBeHB 2 MeTOI[I/IKOfI BBIABJICHUSA B3aMOCBA3U MEXKIY (1)aI(TaMI/I, SIBJICHUSIMU, COOBITHSIMU

YpoBenb 3 | *

IIK-13: cnocodHOCTBIO U3y4aTb, KPpUTU1E€CKHU OLHCHUBATH HAYYHYI0 U HAYYHO-TEXHUYECKYIO nmbopMaumo OTCYECCTBCHHOI'O
H 3apy6eﬂmoro OIBITA M0 TEMATHKE MCCIET0BAHUIA re0JIOrH4eCKOro HanmpaBJCHUA

3HaTh:

VYpoBeHb | | OCHOBHBIE HCTOYHUKH HAYYHO-TEXHUYIECKON HH(OPMAIIUU OTEUECTBEHHOIO U 3apYOEKHOTO OIBITA 110 TEMATHKE
HCCJIEZ0BAHUI I€0JI0TMYECKOr0 HAaIIPaBICHUS

VYpoBeHb 2 | cOBpeMEHHBIE 0a3bl TaHHBIX [0 HAYYHO-TEXHUIECKOW HH(pOpMaIIUU

VYpoBenb 3 | *

YMeTh:

YpOBeHL 1 OLCHMBATh HAYYHYIO 1 HAYyYHO-TEXHUYCCKYIO HH(bOpMaHHIO OTCYCCTBCHHOI'O U 3apy6e>KHoro OIlbITa I1I0 TEMAaTHUKE
HCCIICIOBAaHUH T€0JIOrMIECKOTO HaIlpaBJICHUA

ypOBCHI) 2 CUCTCMATHYCCKH U3YyYaTh, KDUTUUCCKU OLICHUBATH HAYYHYIO 1 HAYYHO-TCXHUYICCKYIO I/IH(i)OpMaHI/I}O
OTCYCCTBCHHOI'O 1 3apy6e>KHoro OIIbITA ITIO TCMATHUKC I/ICCJ'Ie)IOBaHI/Iﬁ TCOJIOTMYCCKOI0 HAITPABJICHUS

YpoBenb 3 | *

Baanernb:

VYposens | | ”HGOPMAIMOHHBIMHU PECYpPCaMH OTEUECTBEHHOT'O U 3apy0OeHOT0 OITBITa IT0 TEMATHKE HCCIICAOBAaHUIH
TEOJIOTMYECKOr0 HallpaBICHUs

YpOBeHL 2 COBpPEMCHHBIMHU I/IH(bOpMaI_II/IOHHLIMI/I pecypcaMu OTCYECTBECHHOI'O U 3apy6e>KHoro OIlbITa I1I0 TEMAaTHUKE
HCCIICIOBAaHUH T€0JIOrMIECKOTO HaIlpaBJICHUA

VYpoBenb 3 | *

B pe3yibTaTte 0cBOeHUS TMCHMILIMHBI (MOYJIs1) 00yUaIOUIUiCS 10/KeH

3.1|3uarTh:

3.1.1 - meTomuku cOopa M CHCTeMaTH3AIMX HH(POPMAINH [T HCTIOIB30BAHMS a0CTPAKTHOT'O MBITIJICHUS, aHAIN3a U CHHTE3a
UMEIOMINXCS 3HAaHUH B PA3IUYHBIX chepax AesTeIbHOCTH

3.1.2 | - MmeTogIuecKe HHCTPYKIMH K IIPOBECHUIO T€0JIOr0pPa3BeI0YHbIX padoT

3.1.3 | - 3aKOHBI T€OJOTHH, OTPAXKAIOIINE YCTOHYMBEIC B3aNMOCBSI3H MKy (haKTaMH, SIBICHUAMHE U I'€OJIOTMIECKUMHU
COOBITHAMU

3.1.4| - coBpeMeHHBIE 0a3bl JaHHBIX 10 HAYYHO-TEXHUIECKOH HH(POPMAIINU

3.2| Ymern:

32.1]- AHAJIM3UPOBATh HAYYHYIO, CONUAJIbHYIO 1 SKOHOMHUYCCKYIO I/IH(i)OpMaHI/IIO, BCKPBIBATb IPUYNHHO-CIICACTBCHHBIC CBA3HU,
BBIIBUTATh T'MNIOTE3BI U UJIEU HA OCHOBE CUHTE3a MOJTYYCHHBIX JaHHBIX

3.2.2| - mpoBOAUTE HAOMIOAEHHS 32 TEOJIOTMICCKAMHE IPOIIECCaMU M 00BEKTaMH € HCIIOJIB30BAHNEM T€0JIOr0-re0(pH3NIECKOro
MIPOrpaMMHOT0 O0OeCTIeYeHUS

3.2.3| - ctaBuTh 1 (HOPMYIIHPOBATH HAYYIHBIE 331a49H MO0 00OOIIEHUIO B3AaUMOCBSI3eH MEXKAY T€OIOTHISCKIMHU (aKTaMH,
SIBJICHUSIMU | TIPOLIECCaMHU




3.2.4| - cucremMaTHYECKH U3Y4aTh, KPUTHUCCKU OLICHUBATh HAYYHYIO U HAYYHO-TEXHUIECKYIO MH(OPMAITHIO OTEUECTBEHHOTO 1

3apyOEKHOT'O OIIbITa [0 TEMATHUKE MCCIIEA0BAHUH I€0JIOrMUECKOro HalpaBlICHUs!

3.3 Baagern:

3.3.1|- meTogukamu cOopa U cHUCTeMaTHU3aLUH HH()OPMAIIK 3 MHOTOUYHCIICHHBIX HCTOYHUKOB, OO0OIEHHS 1 aHAIH3a

nonyqaeMoﬁ I/IHC])OpMaL[I/II/I, COIIPSAKCHUA IMMOCTABJICHHBIX 1eJsei ¢ AOCTUTHYTBIMU pE3yJibTaTaMU

3.3.2| - MeToaMH reoIOTHUECKOH JOKyMEeHTauu 1ypdoB, TpaHIel, kaHaB, MOI3eMHBIX TOPHBIX BEIPAOOTOK U CKBaXXMH Ha

00BEKTE H3YyYCHUA

3.3.3| - MeTOAMKO# BBISIBICHHS B3aUMOCBSI3H MEXIY (akraMu, SIBICHUSIMH, COOBITUSIMU

3.3.4| - coBpeMeHHbIMH HHPOPMAIMOHHBIMH PECYpCaMH OTEUECTBEHHOTO U 3apy0OesKHOT0 OIBITa 10 TEMATHKE UCCIIECAOBAHUN

TCOJIOr'MYCCKOI'0 HaIIpaBJICHUA

4. CTPYKTYPA U COJIEPKAHME JUCIUILIMHBI (MOIYJIS)

Kon
3aHATHS

HanmeHoBaHHUe pa31eioB H TEM /BH]
3aHATHS/

Cemectp
/ Kypc

Yacos

Komneren-
U

Jlutepatypa

Hnrte
PAKT.

IIpumeuyanue

Pa3pnen 1. Meroauka uccjie1oBaHUA
MHHEPAJIOB B MOJISPU3ALHOHHOM
MHKPOCKOIEe

1.1

Tema 1. [Ipenmer, 3a1auu U METOIBI
neTporpadUIeCKuX HCCIICIOBAHHH.
OCHOBBI KpUCTAIIOONTHKH /JIex/

IIK-3

J1.1J12.1

1.2

Tema 2.IToponooGpasyrorine
MuHepaisl /Jlex/

IIK-3

J1.1J12.1

1.3

1.YerpolcTBO MO pU3aliMOHHOTO
MUKPOCKOIIA U IOATOTOBKA €0 K
paborte /J1a6/

IIK-3

J1.1J12.1

1.4

2. ®opMa, LIBET, pa3Mephl, CIIalHOCTb,
ToKa3artesb npenomiieHus /J1ad/

IIK-3

J1.1J12.1

1.5

3. BennunHa nBoiiHOro
JTy4enpeoMIIeHHs, XapaKTep yracaHus,
yAJTMHEHUE, oceBast OKpacka /J1ab/

IIK-3

J1.1J12.1

1.6

4. JInarHOCTUYECKHE CBOMCTBA
MHHEPaJoB TPy OJIMBHHA, TNPOKCCHOB,
amdunoooB, cirox /J1ab/

[1K-3

J1.1J12.1

1.7

5. Onpenenenue cocraBa M1arMOKIa30B U
ux coictBa. KanueBo-HaTpreBbie
IOJIEBBIE LIMATHI U UX TUarHOCTHUKA

/J1ab/

IIK-3

JI1.1J12.1

1.8

M3ydeHne onTHYeCKUX CBOMCTB
MHHEPAJIOB B MOJISPU3ALIIOHHOM
mukpockorne /Cp/

118,15

I1K-3

JI1.1J12.1

1.9

Koncynpranus nepen sxzameHom /MIBKP/

IIK-3

J1.1J12.1

1.10

Ox3amen /MBKP/

0,85

I1K-3

J1.1J12.1

Pa3nen 2. MarmaTuyeckue ropHbie
MOPOABI

2.1

Tema 1. CocTaB u cTpoeHHe
MarMaTHIecKuX mopoja. ®opmsl
3aneranus. Knaccuduxanms
MarMaTHYecKux mopoj /Jlex/

I1K-3

J1.1J12.1

2.2

Tema 2. YnbTpabasutsl U yIbTpaMaduThI.
OcHoBHble Topoab! /JIex/

I1K-3

J1.1J12.1

23

Tema 3. Cpeanuie mopo/sl pa3Hoi
mesiouHocTy. Kucnble v ynpTpakucisie
nopozb! /JIex/

IK-3

J1.1J12.1

24

1. Makpo- ¥ MHKPOCKOITHYECKOE
U3yYEeHHUE YIBTPAOCHOBHBIX U
yIbTpaMapuIECKUX TOPHBIX MTOPOJI,
rabopon0B 1 6azansToB /J1ad/

I1K-3

J1.1J12.1




2.5 2. Maxkpo- 1 MUKPOCKOITHUECKHUE 5 2 IK-3 J1.1J12.1 0
N3yYCHUE AUOPUTOB, aHIIE3UTOB,
MOHIIOHUTOB, CHCHHTOB, TPAXUTOB,
He(eIMHOBBIX CHEHHUTOB,
(hOHOIMTOB,I PAHUTONIOB, PUOJIINTOB U
nanutoB /J1a6/

2.6 N3yueHune MmarmaTH4ECKUX U 5 156,15 I1K-3 JI1.1J12.1 0
MeTaMOop(UIECKHX ITOpo]] B 00pa3iax u
uutugax /Cp/
2.7 Koncynpranus nepen sxzameHom /UBKP/ 5 2 IIK-3 J1.1J12.1 0
2.8 Ox3amen /UBKP/ 5 0,85 IK-3 J1.1J12.1 0

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoJIbHBIE BONPOCHI U 3aJaHUS

Borpocs! 1i1st IpoMeKyTOUHO# aTTecTaluu (3K3aMeH, 4 ceMecTp):

1. UYro Takoe N30TPONHBIE W aHW3OTPOITHBIE MUHEPATIBI?

2. Uro Taxoe cmaitHocTh? Kakue THIIBI cafHOCTH BBIAGNAIOTCS HOA MHUKpockorioM? Kak m3mepsercs yron Mexmy
TpELIMHAMU CclIaiiHOCTH?

3. ITpuBeauTe npuMepsl MUHEPAIIOB, JUI KOTOPBIX XapaKTEpHO sBIEHHE Meoxponsma. Ha kakux paspesax
TUICOXPOHPYIOIIETO MUHEpasia He HaOllo1aeTCsl H3MEHEHHS €T0 OKPACKH?

4. Uro Takoe mieoxpon3M MuHepaiaoB? Tumsl ieoxponsma. Uto Takoe Gopmyna abcopOuuu?

5. Kak onpenensercst o MUKpPOCKOIIOM XapakTep CMaifHOCTH MuHepanoB? JIJis KAKHX MHHEpAJIOB yroJl MEXKIy
TUTOCKOCTSIMH TPEIIMH CIIAHHOCTH MMEeT ANarHOCTHIECKoe 3HaueHHne?

6. Kaxk onpenensercs ¢popma kpuctamios? Uto Takoe MpoIONbHBIC U MONEPEUHbIE CEUCHUS KPUCTAIIIOB (C IpuMepaMu)?
7. B yem 3akmodaercs spieHue ncepgoadbcopOouuu? Y Kakux MHUHEpPAIoB OHO Haubonee SpKO MPOsIBICHO?

8. Yem 00ycnoBieH xapakrep penseda MHHEpanos rnox MukpockonoM? IpuBenure npuMepsl MUHEPAJIOB C BBICOKHM H
HH3KUM pebedoM.

9. Uro Takoe oTpHLaTeNbHBIN penbed Munepana? [IpuBeaure mpuMepsl MUHEPATIOB C OTPULATEIBHBIM PENbePOM.

10. Kaxk onpenensercss OTHOCUTENbHBIH MOKa3aTeNb NPEIOMIIEHUs PpU MoMolIu nonocku bekke? OObsICHUTE TPUUUHY
BOZHHKHOBEHH MONOCKH bekke (C prCyHKOM).

11. UYro Taxkoe JBOMHOE JTydenpeIoMIICHIE, BETMYNHA ABOHHOTO JTy4eNpeIOMICHHS U KaK OHA MEHSETCS B KpHCTa/uIax?
12. OxapaxrepusyiTe CyIHOCTb ABJIeHUs1 HHTepdepeHunu. [louemy pazHbie pa3pes3bl OJHOTO M TOrO e MUHepasa Moj
MHKPOCKOIIOM HMEIOT PA3IUIHYI0 HHTEP()EPCHIIMOHHYIO OKPACKy?

13. Kax ompenensiercs makcuManbHasi BeJIMYMHA JBOMHOTO JTydelpeoMIICHH, Ha KAKUX pa3pe3ax U Mo KaKoW MeTOJuKe?
14. Jnist 4ero ciryaT KOMIEHCATOPHI U TIPH OMpPeAeTIeHHN KaKIX KOHCTaHT MHUHEPAJOB OHH HCIIOIb3YIOTCS?

15. Uro Takoe KOCOe yracaHHe, Ha KaKUX pa3pe3aX U Kak ONpefesseTcs yron yracaHusi?

16. UYro Takoe yIIMHEHUE KPUCTAIIA U KaK OHO ONpeessieTcs?

17. Kaxkoii xapakrep yracaHus UMEIOT MUHEPAIbI HU3IINX CHHTOHIH?

18. Uro takoe yracanue MuHepaia? Jlaiite onpeneneHue TUIIOB yracaHusi ¢ MpUMeEpaMHu.

19. Kakast nHTEpQepeHIIMOHHAs OKpacka COOTBETCTBYET pasHOCTH xoza B 800uM u mouemy? (IIpuBenute oObsCHEHUE C
MpUMEHEHHEeM JJIMH BOJH IS Pa3IHIHBIX CBETOBBIX BOJH, BXOIAIINX B COCTaB OEIOro IIBeTa)

20. Kaxkoii xapakrep yracaHus UMEIOT MUHEPAIbl MOHOKIHHHON CHUHTOHHUU?

21. Kak MOXXHO OLIEHUTH BETHUUHY yTJ1a ONTUYECKUX OCEl B CXOMAIIEMCS CBETE U Ha KaKHX paspesax?

22. Kaxne kpucramioontinyeckie cBOHCTBAa MOXKHO OIPEICIUTH C IIOMOIIBI0 KOHOCKOITIYECKOro mMeroxna’?

23. Kak oTmmanTs 0ZHOOCHBIE MHHEpAITBl OT ABYOCHBIX? Kakue ceueHns HanOonee yIOOHBI AJISL STOH LETH U II0 KaKUM
HpU3HAKAM MX HaXOMIST I10J MUKPOCKOIIOM?

24. Kakoe HampaBiieHHe B KpUCTalJIe HAa3bIBAETCS ONITHYECKON OCBIO?

25. Kak oTnuuuTh MUHEpasbl HU3MIUX CHHTOHUN OT MUHEPAJIOB CPEJHUX CUHTOHUN?

26. HasoBute KpHCTaIIOONTHYECKHE OCH MHAMKATPUCHI ABYOCHOTO MHHEpalla ¥ MPUBEAUTE UX OTJIMYUE OT €r0 ONTHIECKUX
ocei.

27. [puBenuTe XapakTepUCTUKY KPUCTAIIOONTHYECKIX CBOMCTB MHHEPAJIOB psifa GOPCTEPHT - (HasuTUT C PUCYHKAMHU
Pa3IMYHO OPHEHTUPOBAHHBIX PAa3PE30B ONMBHHA.

28. ITpuBeauTe XapakTEpUCTUKY KPUCTAIIOONTUUECKUX CBOMCTB KIMHOIMUPOKCEHOB C PHCYHKAMU HEOOXOIMMBIX Pa3pe3oB.
29. [TpuBenuTe XapaKTepPUCTHKY KPUCTAJUIOONTHYECKHX CBOMCTB OPTOINHMPOKCEHOB C HEOOXOAMMBIMH PUCYHKAMH.

30. I'nmaBHBIE OTIMYUTENBHBIE IPU3HAKU OPTOIMPOKCEHOB M KIMHOIUPOKCEHOB.

31. IMpuBeauTe XapakTEpUCTUKY KPUCTAIIOONTHUECKUX CBOMCTB am(pnO0onoB (poroBoit 0OMaHKU, aKTHHOJIUTA, TPEMOJIUTA)
C PUCYHKaMH HEOOXOJUMBIX Pa3pe3oB.

32. [IpuBenuTe XapakTePUCTUKY KPUCTAIIOONTHYECKIAX CBOIMCTB CITIOJ C PHCYHKAMH COOTBETCTBYIOIINX Pa3pe30B

33. IIpuBeauTe XapakTepUCTUKY KPUCTAJUIOONTUYECKUX CBOWCTB ILUIAIMOKIA30B.

34. W3noxuTe nociaenoBaTeIbHOCTh ONepanuil mpy onpeeleHUy coCcTaBa IUIarHoKIa30B M0 yIiTy CHMMETPUYHOIO YracaHus
Ha MIOCKOM CTOJIMKE MUKpOckona?

35. Kaxum TpeGoBaHUSIM JTOIKHEI YIOBIECTBOPATH pa3pe3bl, Ha KOTOPBIX OMPENENSIeTCs COCTaB IUIArHOKIa3a METOIOM
MAaKCHMAaJIbHOTO yIila CAMMETPHYHOTO YTaCaHUs B 30HE, NepneHauKyapHoi (010)?

36. Iepeuncanre KpUCTAIIOONTHUECKUAE CBONCTBA KaIHEBO-HATPHEBBIX MOJIEBBIX LINATOB U OXapaKTepU3YHTe UX INIaBHbIE

Pa3HOBUIHOCTH.




Bormpocs! a1 IpoMeKyTOUHO# aTTecTaluu (3K3aMeH, 5 CeMecTp):

1. O0mwe cBeieHHsT 0 MarMaTHYECKUX OPOAAX: yCIoBUs (popMHUpoBaHUs (ByTKaHHYECKIE M HHTPY3UBHEIE), (OPMBI 3aIeraHus,
HmapaMeTpsl paciuIaBOB (TEMIEPaTypa, IIIOTHOCTb, BA3KOCTBD).

2. O0mye cBeJieHns O COCTaBe MarMaTUUeCKUX MOPOJ] (XMMUYECKH U MUHEPAIbHBIA COCTaBbI), OCHOBBI KJIacCU(HUKALIUH 10
XMMHUYECKOMY ¥ MHHEPAIbHOMY COCTaBaM.

3. O6mme cBeieHNs O CTPOSHUH MarMaTHYEeCKUX MOPOJ (TEKCTYPHI, CTPYKTYPHI), PACIIPOCTPaHEHHOCTh MarMaTHYECKHUX TOPO]I,
TJIaBHBIE TIOPOA000pa3yOIIie MUHEPAIbl MArMaTHIECKUX TOPHBIX TTOPOS.

4. YnbTpaocHOBHBIE U yJIbTpaMa(uuecKiue HHTPY3UBHbIE TOPHBIE TIOPOJIBI: KiIacCH(DUKALNS, MUHEPAJIBHBINH COCTaB,
TPOUCXOXKIECHHUE, PacIIPOCTPAaHEHHOCTb.

5. YnbTpaocHOBHBIE 1 ynbTpamapuueckue 3G Qy3uBHbIC TOPHBIC TOPOBI: KITACCH(UKAIN, MUHEPATIBHBIN COCTAB, IPOUCXOXKICHHUE,
PacIpoCTPaHEHHOCTb.

6. OCHOBHBIE MHTPY3HBHBIE FOPHbIE ITOPO/bI: KIacCH(UKALUs, MUHEPAJIbHBIN COCTaB, IPOUCXOXKICHUE, PACTIPOCTPAHEHHOCTb.

7. OcHoBHEIE 3¢ (hy3UBHBIE TOPHBIE TTOPOBI: KIACCH(HKAINSA, MUHEPAIBHBIN COCTaB, IPOUCXOXKICHHUE, PAaCIIPOCTPAHEHHOCTb.

8. CpenHue HHTPY3UBHBIE TOPHBIE TIOPOABL: KIaCCU(PHUKANNS, MHHEPAIBHBIH COCTaB, MPOUCXOXKICHHE, PACIIPOCTPAaHEHHOCTb.

9. Cpennue 3¢ dy3uBHbIE TOPHBIE TIOPOJIBI: KIIACCH(DUKALINS, MUHEPAIBHbIH COCTaB, IIPOUCXOKACHUE, PACIPOCTPAHEHHOCTb.

10. Kucinple HHTpY3UBHBIC TOPHBIE TOPOJBI: KITACCH(UKAIHS, MUHEPAJIBHBIN COCTAB, IIPOUCXOXKICHNE, PACTIPOCTPAHEHHOCTb.

11. Kucnsle 3¢ ¢y3uBHBIC TOPHBIC TOPOJIBI: KIACCH(DUKAIIL, MUHEPATIBHBINA COCTAB, IIPOMCXOXKICHNE, PACIIPOCTPAHCHHOCTb.

12. lyHUTBI, HEPUIOTUTHI, TUPOKCEHUTHI (MHHEPANIBHBIM COCTaB, BHELIHUH 00IMK, MUKPOCTPYKTYPBI, YCIOBHS 3alleTaHus,
pacnpoCTpaHEHHOCTb, TPAKTHYECKOE 3HAUEHHUE)

13. ITUKpUTHI, KOMATHATHI, OOHMHUTHI (MAHEPATHHBIA COCTaB, BHEITHHN OOJIMK, MHKPOCTPYKTYPHI, YCIOBHS 3aJICTaHuUs,
MpPaKTHUECKOE 3HAUCHHE).

14. KumOepauThl, JIaMIpOUTH! (MMHEPAIBHBIA COCTAB, BHEIIHUIT OOJIUK, yCIIOBUS 3aJIeTaHMsl, PACIIPOCTPAHEHHOCTD,
MPOUCXOXKICHNE, TPAKTHIECKOe 3HAYCHHE)

15. YpTuTHI, HHOMUTEI, METBTEHTUTHI, SKYIHPAHTUTH (MUHEPaIbHBINA COCTaB, BHEIIHHN OOIMK, MUKPOCTPYKTYPHI, YCIOBHS
3aJIeraHus, IPaKTUIeCcKoe 3HaUeHHe)

16. HedenuunTsl, MenaHeeNUHNTEL, OMBUHOBBIC MelaHe(eTMHUTH! (MUHEPAIBHBIN COCTaB, BHEITHUH OOJIMK, MUKPOCTPYKTYPBI,
YCIIOBHSA 3aJIeTaHNUs, IPAKTHYECKOE 3HAUCHHE)

17. T'ab6po, HOPUTHI, TPOKTOIUTEL, AHOPTO3UTHI (MUHEPAIBHBINA COCTaB, BHEIIHHN OOJIUK, MUKPOCTPYKTYPHI, YCIOBHS 3aJeTaHuUs,
pacIpoCTPaHEHHOCTb, TPAKTHYECKOE 3HAUCHUE).

18. Ba3axbTsl, JOIEpUTHI (MAHEPATBHBIA COCTaB, BHEITHIHA OONHK, MHKPOCTPYKTYPHI, YCIIOBHS 3aJIeTaHHUS, PACIIPOCTPAHEHHOCTB,
MPaKTHYECKOE 3HAUCHHE)

19. lenounsie rabOopounbl, TePPUTH (MUHEPATIBHBII COCTaB, BHEIIHUHI OOIUK, MUKPOCTPYKTYPbI, YCIOBUS 3ajJeTaHus,
pacnpoCTPaHEHHOCTb, TPAKTHYECKOE 3HAUEHUE).

20. InopuTsl, KBapLEBBIE THOPUTH (MHHEPAIBHBIN COCTAB, BHENTHNH OOJIMK, MUKPOCTPYKTYPBI, YCIIOBHS 3aJIeTaHus, IPAKTHIECKOe
3HAYEHHE)

21. Auzne3n6azanbThl, aHIE3UTH, AHJE3UIALUTH (MHHEPAIbHBIA COCTAaB, BHEIIHUI OOIMK, MUKPOCTPYKTYPBI, YCIOBUS 3aJIeTaHus,
[IPAKTUUYECKOE 3HAUEHHE).

22. "llenovyHbIe" CHEHHUTHI, CHEHUTHI, MOHIIOHUTHI, MOHI[OANOPUTH! (MHHEPAJILHBIA COCTaB, BHEIIHUH OOIHK, MUKPOCTPYKTYPHI,
yCIIOBHS 3aJIeTaHuUs, PACIIPOCTPAHEHHOCTb, IPAKTUIECKOE 3HAUCHUE).

23. TpaxuaHnae3nu0a3aabThl, TPAXHUAHC3UTHI, TPAXUTHI, "IETOYHbIE" TPAXUTHI (MUHEPATBHBIA COCTAB, BHEIITHUHN OONHK,
MHKPOCTPYKTYPBI, YCIIOBHS 3aJIeTaHHs, TPAKTHIECKOE 3HAUCHIE)

24. JTamnpodupsl, anmauTsl (MUHEPANbHBII COCTaB, BHEITHNI 00K, MUKPOCTPYKTYPBI, YCIIOBHUS 3aJIeTaHHs, pacIpOCTPAaHEHHOCTb,
MpaKTUYECKOe 3HAaUEHHE)

25. HedennHOBBIE CHEHHUTHI, GOHOIHUTHI (MHHEPAIBHBIN COCTaB, BHEITHUIT OOJIHK, MUKPOCTPYKTYPEI, YCIIOBHS 3aJIeTaHus,
MPaKTHYECKOE 3HAUCHHE).

26. TOHaNUTHI, TPOHIBEMHUTHI, IJIATHOTPAHUTEL, "cepble THEHCH!" (MUHEPaIbHBINH COCTaB, BHEUTHUN OOIHMK, MUKPOCTPYKTYPHI,
YCIIOBHS 3aJIETaHuUs], PACTIPOCTPAHEHHOCTD, IPAKTUYECKOE 3HAYEHHUE)

27. I'paHOANOPHTHI (B T.4. YAPHOKUTHI), TPAHNUTHI, JTEHKOTPaHUTH! (MHHEPAIBHBII COCTaB, BHENITHNH OOJIMK, MUKPOCTPYKTYPBI,
YCIIOBHS 3aJIeTaHUs], PACIIPOCTPAHCHHOCTD, IPAKTUIECKOE 3HAUCHUE).

28. JlatuTsl, pHOJALUTHI, PUONUTHI (MUHEPAIIbHBIA COCTaB, BHEIIHUM 0OIHK, MUKPOCTPYKTYPBI, YCIOBHS 3alleraHus,
pacIpoCcTpaHEeHHOCTb, IIPAKTHYECKOE 3HAUCHHUE)

29. I'paHOCHEHHTHI, CyOIIeTI0YHbIe TPAHUTHI (B T.4U. PANIAKUBH), AISCKATH! (MHHEPAIBHBIA COCTaB, BHEIIHUH OONHK,
MHKPOCTPYKTYPBI, YCIIOBUS 3aJIeTaHUs, TPAKTUIECKOe 3HaUECHHE)

30. MukpoxinH-ans0uTOBbIe rpaHuThl (Li-F-y), OHrOHUTBI (MHHEpabHBII COCTaB, BHEMIHUN OOIHMK, MUKPOCTPYKTYPBI, YCIOBUS
3ajIeraHus, paclpoCTPaHEHHOCTh, IPAKTHUECKOE 3HAUCHHE).

31. "Illeno4HbIe" TPAHUTEL, TAHTEJIEPUTH], KOMEHIUTH! (MHHEPAIBHBII COCTaB, BHEITHUIT 00JIMK, MUKPOCTPYKTYPBI, YCIOBHUS
3ajIeraHys, paclpoCcTPaHEHHOCTh, MPAKTHUECKOE 3HAUCHHE).

32. MarmaTngeckue acconuanuy. OnpeneneHne MOHATHI: MarMaTHYeCKi KOMIUIEKC, MarMaTHIeckast (popMaris, MarMaTHIeCKIe
CepHuH.

33. MarmaTu4eckue Mmopobl B COBPEMEHHBIX KOHCTPYKTHBHBIX 00cTaHoBKaxX (COX) u ux nmaneoaHanoru (0hpuoIuTOBbIE
accolyanum).

34. MarmMaTH9ecKue IopoJIsl B COBPEMEHHBIX IECTPYKTUBHBIX 00CTAaHOBKAaX (OCTPOBHBIC IYTH, AKTHBHBIC KOHTHHEHTAJIBHBIC
OKpaWHBI, 30HbI KOJUTM3UH KOHTUHEHTAIBHBIX IUIUT).

35. MarmaTnueckue nopo/ipl B 001acTsSX KOHTHHEHTILHOrO pudroreHesa. TpanmnoBblii MarMaTu3M.

36. MarmMaTr9eckue mopoIsl KpYIHBIX KOHTHHEHTAIBHBIX MIETOYHBIX IIPOBHHINH (ACCOUANUS yIBTPAOCHOBHBIX, MIEITOYHBIX
HOpOoJ ¢ KapOOHATHTAMN).

37. YmepeHnHoiuenounsie 3¢ y3uBHbIE MOPOABI OCHOBHOTO M CPEJHETO COCTaBa (Ha MpUMepe BHYTPUIUIUTHOTO MarMaTu3mMa




KOHTUHEHTOB M OKCaHOB)

3agaHus AJ1s TEKYLIEro KOHTpoJIsd IpeacTanieHs!l B [Ipunoxenun 1.

5.2. Tembl NHCBMEHHBIX PadoT

He npenycmotpeno

5.3. OueHouHbIe CpeacTBa

Pabodas mporpamma mucoumuHb "TleTporpadus” odecriedeHa OIEHOYHBIMU CPEICTBAMH TS IIPOBEICHUS TEKYIIETO KOHTPOIIS 1
MIPOMEKYTOYHOM aTTeCTaI[lH, BKIIOYAIOIIMMHU KOHTPOJIbHBIE BOIPOCHI JIJIsl IPOBEICHUS IIPOMEKYTOUHOW aTTeCTalluu, KpUTepUn
OLIEHMBAHUS Y4€OHOW AEATEILHOCTH 00Y4aIOUIMXCsl MO OANIbHO-PEUTHHIOBOW CHCTEME, IPUMEPHI 331aHU I NPAKTUIECKUX U
71a00PATOPHBIX 3aHIATHH, OMJICTHI IS IPOBEICHUS POMEKYTOYHON aTTECTallUH.

Bce ouenounsie cpencrsa npezacrasieHsl B [Ipunoxennn 1.

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

OreHOYHBIE CPECTBA Pa3pabOTaHBI AT BCEX BUIOB YIEOHOH NEATSIFHOCTH CTYACHTA — JICKITHH, Ta00paTOPHBIX U IPAKTHIECKUX
3aHATU, CAMOCTOSTEIFHOH PabOTHI M IPOMEXKYTOUHOH aTTecTanuy (yKa3bIBalOTCS BUIABI paboT, MPEeayCMOTPEHHbIE JaHHON
paboueii mporpammoif). OrieHo4HBIE CpeCcTBa MPEACTABICHBI B BUJE!

O CPEZCTB TEKyIIETO KOHTPOJIS: MPOBEPOYHBIX KOHTPOIBHEIX padoT;

O CPEJCTB UTOIOBOI'O KOHTPOJIS — IPOMEXKYTOUHOM aTTeCTallUU: 3K3aMeHa B 4 U 5 ceMecTpax 0 3K3aMEHALMOHHBIM
OuiieTaM MM B BUZI€ KOMIIBIOTEPHOTO TECTHPOBAHUSL.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJISA)

6.1. Pekomenayemas uTeparypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpEL, COCTaBUTEIH 3arnaBue W3narenscTBO, rog
JI1.1 [M.A. Adanacsena, Ierporpacdus u neTponorus MarMaTHIECKHX, M.: JIoroc, 2001

H.IO. Bapauna, O.A. MeTaMOp(PUUECKUX U METACOMAaTHYECKUX TOPHBIX MTOPO:

BoraTukos u zip. y4eOHHK

6.1.2. JlonotHUTEILHAS JTUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, rof
JI2.1 |Ilomos B.C., I'ypoBa [TeTporpadus v IETPOIOTUS MATMATHICCKHUX H M.: MI'PH, 1990

M.H., JInruanckas MeTaMOpP(PHUUECKUX TOPHBIX TOPOJI: YIeOHOE TTocoOue

JL.H.. ¥Oprencon B.IT.

6.3.2 IlepevyeHb MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 | DnexrponHO-6ubNIHOTeYHAs cucteMa «KumxkubI [lom YHEBepcutera» ("bubmuoTex")

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

Aynuropust Haznauenue OcHarienne Bun
4-95 Aynuropust (onTHYecKas Habop yuebHoi#t mebenu Ha 25
nabopaTopust) s JIEKIMOHHBIX 1T0CaJ0UHBIX
JICKITMOHHBIX, TA0OPaTOPHBIX U | MECT,
CaMOCTOSITENBHBIX 3aHATHH 14 moca109HBIX MECT JUIs

11a60paTOPHBIX paboT, CTYI
IIPENoJaBaTeNbCKUi — 2 IIT.;
JIO0CKa MenoBas — 1 mrT.;
WHTEpaKTUBHAS MTAaHEIb
NextPanel 86S — 1 mr.,
mKagbl 111 00pasIoB.

4-99a Aynuropust Juisl JIEKIMOHHBIX Habop y4ebHoit mebenn Ha 34
3aHATHH, TEKyLIET0 KOHTPOJISI U | TOCAZOYHBIX MECTa, CTYJ
HPOMEXYTOYHOH aTTeCTalnuu HpenoaaBaTeNbCKUi — 2 IIT.;

JTocka MenoBas — 1 mT.;
CTeIUTaXH JJ1s1 00pa3oB

8. METOJUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCHUTIIUHBI (MO YJIS)

Meroaudeckue yka3aHHs 110 N3YIeHHIO TUCIHILTHHEI «[leTporpadus» npencrasineHs! B [IpunoskeHnn 2 ¥ BKIIIOYAIOT B CEOs:

1. Mertonuueckue ykazaHus A7 00yHaromuxcs o OpraHu3aluy yaeOHo! IesITeIbHOCTH.
2. MeTtonudeckue ykazaHUs! 10 OPTaHU3aIMH CaMOCTOSITENIbHON paboThl 00ydaroIIIXCs.
3. Meroandeckne yKa3aHUS [0 OPTaHMU3ANNH MPONIEAYPHI OICHUBAHNS 3HAHUH, YMEHNI, HABBIKOB W (WMJIM) OIIBITa

JeSTeIbHOCTH, XapaKTePU3YIOIUX 3Tanbl (fOPMUPOBAHUS KOMIETECHIUI.




