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. Ileau u 3aga4u AUCHUILIMHBI.

Heau:

OcHOBHas 11eJ1b TUCIUIUIMHBI — TTOJATOTOBKA CIIEIIUAIUCTOB ISl PEIISHUS T€0JIOTMYECKUX
3a1a4 HpI/I oMo METOI0B MOI[CJII/IPOBaHI/ISI. I/I3yquHe JUCHUITIIINHBI CHOCOGCTByeT
GOpMHPOBaHMIO HAy4YHOW KapTHHBI MHpAa CTYJEHTa, IMIO3BOJSIONMICH B3MJISHYTh Ha
TEOJIOTUYECKHE MPOIECCHl C TOYKH 3PEHUS TEPMOJMHAMUKH. Takoi MOAXOMA MO3BOJIUT TOYHO
dbopMyupoBaTh 3aJadyd W 1M HUCCIICIOBAaHMs, YTO, B CBOIO OYepeab, HEOOXOAMMO MpHU
UCIIOJIb30BAHUM METOAA MOJICIMPOBAHUS IPOIECCOB B HAyYHO-HCCIEAOBATEIBCKON U
MIPOM3BOJICTBEHHOM JCSATEIBHOCTH.

3amaun:

- OCBOCHHE TCOPETUYECKUX OCHOB TI€OJIOTO-TCOXMMHUYECKOTO METOJla aHalu3a
YTIIEBOIOPOIHBIX CUCTEM;

- aHaMM3 TEOJIOTMYECKOW WHGOpMAIMK, TPOBEpKa CTAaTUCTUYECKUX THIIOTE3,
UMHTEpIpeTanus pe3yIbTaToB U (OPMYIHPOBKA BEIBOJIOB

- ¢opMHUpOBaHKE HABBIKOB aHAJIM3a U 00PaOOTKH reoJIOTHUECKOW HHPOPMAIINH;

— o0y4eHHe CTyJIeHTa METO/IaM M MPUeMaM MOJCIUPOBAHUS MECTOPOXKIACHHUM ITOIE3HBIX
HCKOITAEMBIX

- OCBOCHHC THUIIOBBIX TICOJOTHUYCCKUX MOI[GJICI;'I pa3HI)IX q)OpMaIII/IOHHBIX TUIIOB
MECTOPOXKICHHUI MPUMEHUTENHHO K MPUPOIHBIM YCIOBHUSIM HX HAXOXKICHUS.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIIBO

2.1. Yuebnas aucimminunda b1.B.JIB.03.01 MccienoBaHusi NeOJIOTMYECKHUX MPOLIECCOB U
CHUCTEM METOAAMH _KOMIIBIOTEPHOI'O MOIECIMPOBAHUS OTHOCHTCS K 4YacTH JUCIUIINH,
dbopMupyeMoil ydyacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHMA

2.2. s W3ydeHWs NaHHOW Y4eOHOW IUCIMIUIMHBI HEOOXOIMMBI 3HAHWS, YMCHUS H
HaBBIKU, (OPMUPYEMBIEC MPEALUIECTBYIOMUMU AUCHUILTUHAME: «XUMUsD», «OO0IIas TeoNorHs»,
«Dusnyeckass XUMUS.

2.3. 3HaHus, yMEHHS U HaBbIKH, (QOpMHpyeMble HaHHOM y4eOHON TUCIUIUIMHOM,

HEOOXOIUMBI JUISI HAITMCAHUS ¥ 3aIUTHI BBITYCKHOW KBATM(DUKAIIMOHHOW PabOTHI.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCLHUITJINHBI

IIporiecc OCBOEHHs MUCHUIUIMHBI HalpaBlieH Ha (OpPMUPOBAHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO m OIIBO mo nanHomy HampasieHuto moarotoBku 05.04.01
I'eonorus:

ITepedyenb MiIaHMPyeMBbIX Pe3yJIbTATOB 00y4YEHHS MO JUCHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTHKEHHUs KOMIIeTeH Ui

Komnerenuus HNuaukatopsl Pe3yabTaThl 00yUeHHs
KOMIIeTeHI U
IK-1 NAKnk-1.1 3HaTh 1NpaBHUIa IIOCTAHOBKH U
MIPOBEICHUS Te0JIoTO-
Cnocoben cooupamo, Ocywecmensem coop u POBCI .
I€OXUMHUYECKHUX HCCIIETOBAaHHM
aHanU3UPoOBams U CMPYKmMypupoearue
cucmemamu3uposams gaxkmuyeckotl - 0COOEHHOCTH WHTEPIPETANU
gaxkmuyeckyro ungopmayuu, noryuenHol 6 | JTaHHbBIX XMUMHUYECKOTO,
2€0102UYEeCKYI0 pe3yivmame noieulx u MUHEPAIOTUIECKOTO,
ungopmayuro u mamepuar, J1abopamopHbIx neTporpaduyeckoro aHaIu30B;
ocyuecmensamo uccredosanuii
i Ymerb o0OpabaTsIBaTh
unmepnpemayuro
MOJTyYCHHbIE pe3yJbTaThl,
2€0102UYeCKUX,

AHAJIU3UPOBATb W OCMBICIUBATH

eeoghuzureckux u .
UX C  y4éTOM  HMMCKOIIUXCS
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2COXUMUYECKUX OAHHBIX

JIUTEPaTYpPHBIX JaHHBIX;

- MIPEICTABISATh WUTOTH
BBITIOJIHEHHONH Pa0bOThl B  BHJE
oTuéTOB, pedepaToB,  cTaTew,

0(OpPMIIEHHBIX COOTBETCTBYIOIIIM
obOpazom.

Biaagern: HaBBIKAMU
NPOBEJICHUSI  JKCIIEPUMEHTa U
METOJIaMU o0paboTku ero
pe3yIbTaToB,;

- Cnocobamu 00paboTKH U
UHTEPIPETAIIMA  T'eOJOTHYECKON
uHpopManuy, HaBbIKaMU

CpaBHHUTCJIILHOI'O aHaJInM3a

NAKnk-1.2

IIposooum obpabomky u
unmepnpemayuro
2€0/102UYeCKUX,
2eouzuuecKux u
2eOXUMUYECKUX OAHHDBIX,
NOTYYEHHBIX 8 X00e
npo6edeHUst HaAYYHO-
uUccne008amenbCKux u
HAYYHO-NPOU3BOOCBEHHBIX
3a0ay

3HaTh IMPUHIUIBI ITOCTAHOBKU U
IMPpOBCACHUA I'€0JI0ro-
ICOXUMHUYCCKUX I/ICCJICIIOBaHPIfI;

YMeTh pemaTh CTaHAAPTHbIC
3a/1a4uu npodeccuoHanbHOM
JeSITeIbHOCTH Ha OCHOBE METO/I0B
PAaBHOBECHOM TEPMOAMHAMUKH C
IPUMEHEHUEM TEXHOJIOTUH
KOMIIBIOTEPHOI'O MOJIEITHPOBAHUS
(GU3NKO-XMMHUYECKMX IPOLIECCOB
MPOTEKAIUX B OCaZAOYHBIX
Oaccelinax

-Biagers COBPEMEHHBIMHU
METOAaMHU aHaIM3a u
MaTeMaTH4eCcKOon o0paboTku
HETPOJIOTUUECKOTO U
METPOXUMHUYECKOTO MaTepuaia ¢
IPUMEHEHHEM  KOMIIBIOTEPHOIO

MOACIIMPOBAHUA

IK-3

Cnocoben camocmosmenbHo
U 8 cocmase KoJlleKmued
6bINOJIHAMb KOMNJIEKC
UCCEO08AHULL NPU U3YYEHUU
2€e0/102UHeCKUX NPOYeccos U
MeCmopoA#COeHUll NOJIe3HbIX
UCKONAEMbIX.

MK nx-3.1

Bocnpunumaem
coepemeHHble Memoovl U
Memoo0n02u0
uccnedo8anul Kaxk
UHCMPYMEHM U3YYeHUS
2€0102U4eCKUX NPOYecco8 u
Mecmopo#cOenUti NOJIe3HbIX
UCKonaemuvix

3HaTh- HPUHIHIIBL "
COBpPEMEHHBIC METOBI aHau3a U
MaTeMaTHYECKON 00paboTKH
HETPOJIOTUYECKOTO "
NETPOXUMHUYECKOTO MaTepuaya ¢
NPUMEHEHHEM  KOMIBIOTEPHOTO
MOJICIUPOBAHMUSL.

YMeThb OpeaACTaBIAThE HTOI'U
BBITIOTHEHHOW paboThl B BHJE
oTuéToB, pedepaToB,  CTaTeH,
0(OpMIIEHHBIX COOTBETCTBYIOITNUM
oOpazom.

o0pabaTkIBaTh MOJIyYEHHBIE
pe3yJIbTaThl, AaHAIW3HPOBATh U
OCMBICIIUBaTh HUX C  y4€TOM
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UMEIOIIUXCS JTUTEPATYPHBIX
JAHHBIX;

Biaagern: HaBBIKAMU
o0paboTku  umHbOpMAIUK  TIPH
nomomtu ITK

MK nk-3.2 3HarL: 00IIKME IOJOXKEHUS
. | reosioruu MO3BOJISIOIINE
Ilpumensem neobxooumbwiii ’ a
. | IIIaHUPOBATH Hay4HbIE
KOMMNJIEKC UCCIe008aHU
UCCJICIOBAHWS;

npu OpeaHu3ayuu u
BbINOIHEHUU NOJIHO20
00véma HayuHo-
UCCIe008amenbCKuXx,
HAY4YHO-NPOU3BOOCNBEHHBIX
pabom unu 0moenbHbIX

YMmerb: dhopMynupoBarh 1eNu
u 3a/1a4u UCCIJIEJOBAHMSI,
noa0upaTh ONTUMAJIbHBIE METO/IbI
WX pelIeHus

Baagern: HaBBIKAMHU
manos. IJITAHUPOBAHUST M KOHTPOJISL B
pEelICHUU TPOU3BOJACTBEHHBIX U

Hay4HBIX T€0JOTHYECKUX 3a]1a4
K-4 MAK nk42 3HaTh- TIPUHITUTIBI u
COBPEMEHHBIE METOJIbI aHaau3a U
Cnocoben oyerusams u prweH}lem MaTeMaTuyeCcKoil O6pa6OTKI/I
0000Wamo pe3yrbmamol COBpeMEHHbLe QOCMUIICEHUS. | TIETPOTOTHYECKOTO "
HayuHo-ucmedoeamerbCKux HAYKU U mexnHuku, HETPOXMMHUUYECKOI0 MaTepuaia ¢
U HAYUHO- ungopmayuonmvie [IPUMEHEHUEM KOMIIBIOTEPHOTO

npoU3800CMEEHHbIX pAOOm mexHoio2uu 05 MOJIETHPOBAHHS.

HA OCHOBE COBDEMEHHBIX peanuzayuu Hay4Ho- YMeTh 06pabaTeIBaTh
oocmudicenuil HAYKUu u Ucce008amelbCKux u MOJTYy4YECHHEBIE pe3ynbTaTHI,
MEXHUKU, UHQOPMAYUOHRHBIX | HAYUHO-NPOUIGOOCMEEHHbIX | AHAIM3UPOBATh U OCMBICIHNBATH
MexHOI02Ull, Nepedo8o2o pabom 6 obracmu eeonocuu | yx ¢ YyU4ETOM  HMEIOLIUXCS

POCCULICKO20 U
3apy6excHo20 onvlma 6 guoe
HAYYHbIX OMYEMO8, HAYUHBIX

nyonukayui, 00K1a0os.

JIUTCPATYPHBIX JaHHBIX;

Baaners: HaBBIKAMHU
o0paboTku  HHpOpMALMU  TPU
nomotu [1K




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BbeM JUCHHMIIMHBI COCTABJNACT 2 3a4eTHBIE eAMHHMIBI, /2 Yaca,

B ToM 4ncJe 0,05 3aueTHBIEe eIMHULBI, 2 Yaca Ha 3a4eT

W3 HUX peam3yeTcsi ¢ UCIOIb30BAHUEM JISKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN 14 yacoB

N3 Hux 0 9acoB — mpakTHYecKas MoArOTOBKa

DopMa NPOMEKYTOUYHOM ATTECTAIUM . 3a4eT

4.1 CopepxxaHue IMCUHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BHJAOB Y4eOHBIX 3aHATHIl M OTBEIEHHOr0 HA HUX
KOJIHYECTBA aKAJIeMHYECKHX YaCcOB

Buner yae6HOH paboTHI,
xR
S o BKJIIOYAsl CAMOCTOSTEIBHYIO Pa0OTy 00yUJarOIIMXCS,
X O
q; = MPAKTUYECKYIO TIOATOTOBKY U TPYJIO0EMKOCTh
2 5 (B uacax) DOpMBI TEKYILETO
m
o B |23 N KOHTPOJIS
= g | &% < yCIIEBAEMOCTH;
Ne 3 & =3 = )
Paznen MuCHUIINHBL/ TEMBI g o | %9 = ®opma
/o b 5 | E o KonrakTtHas pabora npemnonaBaTes ¢ o o
O g | g E © MIPOMEKYTOUHOU
R |a 9 00yuaromuMHuCs 5 B
= 9 23 aTTeCTaIluN
Q
CED S g (no cemecmpam)
o <
S Tex Tpaxtuyeckne | |- o
1IN / OHCYJIbTAIIUU
3aHATHUS
Paznen 1. Marematudeckue metonsl | 3 | 16 .
1 A A 8 8 YcTHBI onpoc
MOJICJIMPOBAHHS B T€OJIOTHH
Paspnen 2. TeopeTuyeckre OCHOBBI
2 TEPMOJMHAMUYECKOIO MOJEIUPOBAHUS B 20 10 10 YcTHBIH onpoc
TEOJIOTHH.
Pa3nea 3. Ocobennoct MOJCIINPOBAHUS .
3 o AP 18 10 8 YcTHbI# ompoc
MarmMaTU4ecKux IpoIeccoB
Paznen 4. MoaenupoBanue npouecca .
4 A semp pont 16 8 8 VYceTHslii onpoc
OCaIKOHAKOTICHHS.
HToro yacos 70 36 34




4.2. Ilnan BHeayANTOPHOI caMOCTOSITe/IbHOH PaGoThl 00Y4AOIIMXCS 110 JUCHHILJIHHE

CamocrosiTenpbHas paboTa 00y4Jaromuxcst VYyebHo-
METOAMYECKOE
Cemect Cpoku Ouenounoe A
Ha3zBanue pa3sznena, TeMbl . Tpynoemkoc obecrieueHue
p Bun camocrosTenbHO# paboThl | BBIOJIHEH CPEICTBO
st Tb (Jac.) CaMOCTOSATENILHO
i paboThI
Pa3znen 1. Maremaruueckue MeTobl
VYka3aHo B
MO/JICJINPOBAHUS B F€OJIOTHH.
Pabora ¢ iuTepaTypHbIMH | B TEUEHUH . pasznene V
(OcnoBbl Teopuu BeposTHOCTH. [loHsATHE O 8 VYerHbli onpoc .
. UCTOYHUKAMU ceMecTpa HacToALIEH
JIOCTOBEPHOM, HEBO3MOXHOM M CITy4aiHOM
IPOTPaMMBI
COOBITHSIX.)
Paznen 2. TeopeTuueckue OCHOBBI
YkazaHo B
TEPMOJINHAMHYECKOTO MOJICIIMPOBAHMUS B
Pabora ¢ muTepaTypHBIMH | B TEUCHUH . paznene V
reosioruu (OTKPBITBIE U 3aKPBIThIE CUCTEMBI 110 10 YcTHBIH onpoc .
UCTOYHUKAMU ceMecTpa HacTosILel
3 |4.C. Kopxunckomy. [IpyHIMIIBI YaCTHYHOTO
IPOTPaMMBI
pPaBHOBECHS)
VYka3aHo B
Paznen 3. OcoOeHHOCTH  MOJAEIMPOBAHUS
Pabota ¢ tuTepaTypHBIMH | B TEUEHUH . pazznene V
MarmMaTuueckux mpoueccoB. (KoadduunenTst 8 VYcTHBIN onpoc .
WUCTOYHUKAMU cemecTpa HaCTOSIIEH
pacrpeiesieHus )
IPOTPaMMBI
VYka3aHo B
Pazgen 4.  MonenupoBanue — mpoiiecca
Pabora ¢ muTepaTypHBIMH | B TEUCHUH . paznene V
0CaJIKOHAKOTIJICHHUSL. (l'eoxumuyeckue 8 VYcTHBIN onpoc .
UCTOYHUKAMU ceMecTpa HacTosIel
0COOEHHOCTH OCaJIOYHBIX TTOPOJT)
IPOTPAMMBI
OO611ast TPYZA0EMKOCTh CAMOCTOSITENIbHONW pabOThl MO AMCHUUILIMHE (Yac) 34

N3 Hux o0bemM caMOCTOSITENHLHOM PabOTHI

AUCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHH (4AaC)

€ HCIMOJIb30BAHMEM JJIEKTPOHHOI0 O0y4YeHHsl M
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4.3. Conep:xaHue y4eOHOro MaTepHuaJia

Pasnen 1. MartemaTnuyeckne MeTOAbI MOACTHPOBAHUSA B I¢0JIOTHH.

[loHaTHe O reonoro-MareMaTH4ecKoM MOJEIMPOBAHUM CBOMCTB TI€OJOIMYECKUX
00beKTOB. HeoOXoaMMOCTh HCHOJB30BAaHUS MOZAENCH NpHU HU3YUYEHHUH T€0JIOTHYECKUX
00BEKTOB M siBiieHMH. Ponb M 3HaueHWe MaTreMaTHMYeCKMX METOJOB B IOBBIIIEHUHU
3(pPEKTUBHOCTH  T€OJIOTOpa3BEeAOYHbIX  paboT. IlpuHIMIBI W METOOBI  TEO0JIOTrO-
MaTeMaTHYeCKOro  MOJEIUpPOBaHMs. | €oJorMueckue  COBOKYNHOCTH:  H3ydaemas,
omnpobyemasi, BeiOopouHasi. TpeboBaHus, IpeabsIBISIEMbIE K BHIOOPOYHON COBOKYITHOCTH

OcHOBBl TeopuM BeposATHOCTH. IloHATHE O JOCTOBEPHOM, HEBO3MOKHOM U
ciydaifHOM coObITHX. YacToTa, 4acToCTh, BEPOSTHOCTH MOSBICHUS COOBITHS. 3aKOH
pacripesiesieHus ciy4yaiiHO! BeIM4MHBI U clocoOBbl ero 3aaanus. ['paduueckoe uzodbpaxeHne
BEPOSITHOCTH COOBITHS TMOMaJaHMs CIy4YailHOW BENMYMHBI B 3aJaHHBIA HMHTEpBal e
3HadyeHui. [lapamerpsl pacnpeseneHus ciay4yaiiHON BEIMYMHBL: MATEMaTUYECKOE OKUIAaHUE,
MOJa, MeIHWaHa, JAUCHepCcHs, cTraHaapt, KoddpduuueHt Bapuanmu, Kod3(PPUIHEHTHI
acUMMETpUU M 3Kclecca. Bo3MoxkHble (GOpPMBI KPHUBBIX paclpeseleHuss CilydyaiiHON
BEJIMYMHBI.

Knacrepuslil 1 ¢pakTopHblil aHanu3. KoppensiuoHHble 3aBUCUMOCTH MEXAY ABYMS
ciydaiHbIMU BenuyuMHaMU. CrocoObl BBISIBIEHUS M HUCCIIEJOBAHMSI KOPPEISILIMOHHBIX
cBsizell. JInHeliHble U HEMHENHHbIE YPABHEHUS PEerpeccuu.

[IpumeHeHne U MOCTPOEHUE Pa3IUYHBIX TUIIOB JUarpaMM B reojiornu. buHapHbie
nuarpaMmsl. TpoliHble AMarpaMMBbl.

Pa3zgen 2. Teopernyeckue OCHOBbI TEPMOJUHAMHMYECKOr0 MOJAeJIHPOBAHHUA B
reo0JIOTHH.

OcHoBHble TMOHATUS U onpeneneHus. IIpakTuueckoe NpUMEHEHUE METOJI0B
MOJCIUPOBaHUsl B reojoruu. Vcropus pasBUTHS METOAOB  (PU3MKO-XMMUYECKOIO
MoiepoBaHusl. PUBNKO-XUMHUUYECKOE MOJIEIMPOBAHUE U IKCIIEPUMEHT. MeTtoauueckue u
TEOpPETUYECKHE BONPOCH! (PU3UKO-XUMUYECKOTO MOJIEIMPOBAHUS B TEOXUMHUH.

OCHOBHbBIE TIOJIOKEHHUS] XUMHYECKOH TepMoauHAaMUKUA. (OCHOBHBIE 3aKOHBI
tepMonuHamMuki. OOpatumble M HeoOparumble mpouecchl. OOBEKTBI U METOAbI
UCCIIEIOBaHMs. YpaBHEHHUS cocTOsiHUS. Vcmonb3yemble BeNMUYMHBI U (PyHIaMeHTaJIbHBIE
ypaBHeHMs. TepMOJMHAMUYECKHE TOTEHIMAJbl, (PU3MYECKUEe KOHCTAHThI, €IUHHIIBI
U3MepeHusi, 0003HauYeHUs U cTaHfapTHble cocTosiHus. [IpaBuino ¢ga3 ['mb6ca. CTabunbHOCTD
das.

Munumuzanus sHeprun ['nb6ca. OTkpeiThie U 3akpbiThie cuctembel no [JI.C.
KopxnHckoMmy. [IpHHIMITBI YaCTUYHOTO PaBHOBECHS.

[lonrotroBka HMCXOAHBIX JAHHBIX JUId  pacyera paBHOBECHOI'O  COCTaBa
TFEOXMMHYECKHX CUCTEM METOI0M MUHMMM3ALUU TEPMOJIUHAMUYECKUX ITOTEHIIUAJIOB.

IlocranoBka 3anmaun. Mcxomgnele pgaHHble. VICTOUYHUMKHM, TOTPEIIHOCTh U
COIJIACOBAHHOCTh TEPMOJMHAMUUYECKONH HHGpopManuu. MeTonabl MOJy4eHUS HCXOJIHBIX
TEPMOXMUMHUYECKUX JIaHHBIX. Pacuer »smnupuyeckux Kod3((UIHMEHTOB ypaBHEHHS
TEIIOEMKOCTH.

Pa3zpnen 3. Oco0eHHOCTH MOJCJIHPOBAHUS MATMATHYECKUX NPOLECCOB.

Marmatuueckas — guddepennuanus nopon. Jlukeaums.  KosddummeHnts
pacnpezneneHus. JluarpaMmbl ais KilacCU(pUKALMKM MarMaTUYecKuX rOpHbIX mopoa. Pacuer
MuHepaapHOro cocraBa Meronom CIPW. Munepansable accoumanuu. Pacuer
KPUCTAJUIOXUMUYECKUX (POPMYI MOPOI000pa3yomux MHUHEPANoB. ['eoTepmobapoMeTpusi.
MonenupoBaHue npolecca BEIBETPUBAHNS IPAHNTA.

Paznen 4. MoaesmpoBaHue npouecca 0caJiKOHAKOINJICHU.

I'eoxumuueckue OCOOEHHOCTH OCaJ0YHBIX MOpoJ. OOCTAHOBKM BBIBETPUBAHMUSL.
Junarenes. OneMmeHTHble (¢anuanbHble HHAUKATOphl. [leTpoxumuueckue  MOIYJIH.
['maponuzaTHelil MOyJb. AIOMOKpEMHUEBBIN Moayib. DeMuueckuit Moaynb. TUTaHOBBIM
Moysb. HIEKC XUMUYECKOTo BhIBETpUBaHUS. VIcronb3oBaHHe FeHETHUECKUX JHarpaMM.
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Tpoiinas mguarpamma A.b. PoHoBa 11 raMHHUCTBIX oTioKeHui. KiaccuduxarmonHas
nuarpamma s necyanukoB @. Ilerrumkona. ['eHernueckas auarpaMma JUAarHOCTUKH

danuid.

4.3.1. IlepeyeHb CEeMUHAPCKUX, MPAKTHYECKHUX 3aHATHI U JJa0OpPaTOPHBIX PadoT

No | Nepaznmena u HanmenoBanue ceMiuHapoB, Tpynoem | Onenounsie | @opmupye
1/ TEMBI MIPAKTUYECKUX U J1a0OpPaTOPHBIX KOCTb cpezncTBa MbIE
I JTACITATIINHEI pabot (qac.) KOMTICTCHIT
Bceerpix nn*
0 |mpaxT (nHIUKaTOD
YaCo|NYECK] Bl)
B | ad
MOJTro
TOBKA)|
1 2 3 4 5 6 7
1 | Paznmen 1. | Ucmome3oBanue CTaTUCTHUYECKHX | 4 YCTHBIN [K-1
Marematuyec | METOIIOB JUTSE 00paboTKu ompoc, 3ader | MKk 1.
KHE METOJbI | TEOJIOTHYECKHUX JTAaHHBIX. 3a7laHus
MOJICJINPOBaH
2 |wud B | Pacuer ypaBHEHUS perpeccun. | 4 YCTHBIN [K-1
T€0JIOTUU. [ToctpoeHnue 5 HHTEPIpETaLUs ompoc, 3auet | MIKmnki.1.
KOPPEISIIMOHHON MaTPHLIBL 3aJaHus
3 | Pa3men 2. | OcHoBHBle TOHATHS Kypca. Dazpl, | 2 YCTHBIN [K-1
Teopernueck | HE3aBHCHMBIE KOMITOHEHTHI, onpoc, 3auet | MIKmnki.2
W€  OCHOBBI | 3aBUCHMBbIC KOMIIOHCHTHI. 3aJaHus
4 | repmonunamu | [paBuno ¢a3z I'mbbca. Ompenencuue | 4 YCTHBIN IK-1
YECKOIo CTETICHH CBOOO/IBI onpoc, 3ader | UIKmnki.2
MOACIINPOBAaH 3aaHusL
5 | md B ®a3oBbIE auarpammel.. | 4 YCTHBIN [K-1
I'EOJIOTHH WNuTepnperanus quarpaMm IiaBieHUs onpoc, 3auer | MKk .2
3aJaHUs
6 Paznen 3. Juarpammet s | 4 YCTHBIN T1K-3
OcoOeHHOCTH | KIIacCH(UKAIH MarMaTH9eCcKuX ompoc, 3auer | WAKmnks.
MOJEJIUPOBAH | TOPHBIX nopoa. PacueT MuHepanbHOTO 3a/1aHUs N Krmks.2
us cocrtasa metonom CIPW.
7 | marmatnueck Pacuer kpucTamoxumMudeckux | 2 YCTHBIN [K-3
ux dhopmyi MOPOI000Pa3YIOIINX ompoc, 3ader | MJKmnks.i
MPOLIECCOB. MHHEPAJIOB. 3aJlaHus WK i3 2
8 4 YCTHBIN IK-3
MopenupoBaHue rporecca
BBIBETPHUBAHUS [PAHUTA. onpoc, sader | M/TKrc.
3aJaHus HI[K]‘[]Q,Q
9 | Pazgen 4. Wnrepnperanus cocTtaBoB | 8 YCTHBIN [K-3
MonenupoBa | ocamodHbIX NOpoJ. PacdeT OCHOBHBIX onpoc, 3ader | WUJKnks1
HHUE TIpolecca | MeTPOXUMUYECKAX T€HETUYECKUX 3aJTaHus MK k3.2
OCaJIKOHAKON | MOJyJIEH. Pacuer HHJIeKCa
JICHUS xuMuueckoro BeiBeTprBanus (CIA)




4.3.2. TlepeueHb TeM (BONMPOCOB), BBLIHOCHMBIX HAa CAMOCTOSITEJIbHOE H3y4YeHHe
CTYIeHTAMM B PAMKaX caMocTosTe1bH0il padoTsl (CPC)

No Tema 3anganue dopmupyemas NJAK

I/ KOMIIETEHITHS

1 MHoromMepHbIe KoHcriexkr, IK-1 NIKmk1.1
CTaTUCTHYECKUE MOJICIIH. pedepar
O6nacTs NpUMeHeHus
MHOTOMEPHBIX

CTaTUCTHUCEKUX MOJIENICH B
reoJioruu. (OCHOBA METO/IA,
NPUHIUITBI pacyeTa,o01acTh
IMPUMCHCHUA B I'COJIOTHH,
PUMEPBI UCIIOIH30BAHUS)

2 OTKpBITBIE U 3aKPHITHIE KoHncnekr IIK-1 MKk 1,
cuctemsl 1o J1.C. WKk .2
Kopxunckomy. [IpuHnmmns!
YaCTUYHOTO PaBHOBECHSI U
AJITOPUTM pacyera
HEoOpaTHUMOH 3BOJIIOLIUU
FEOXUMHUYECKHX CUCTEM.

4 Pacuet smnupudeckux Koncnexr IIK-1 WKk .2
K03 PHUIIMEHTOB ypaBHEHUS
TEIUIOEMKOCTH

6 [TpuHIMIT CTAaOUIBLHOTO, Pedepar, IK-3 MK k3.1
METacTaOMIBHOTO, YACTUYHOTO | TIPE3EHTALIUS NKrmks.2

paBHOBECHSI, pacyeT
HEOOPaTUMOH PBOJIOIIUU
T€OXUMHUYECKHX CUCTEM.

7 DU3NKO-XUMHUYECKast Pedepar. IK-3 MK nixs.1.
MOJIETb PACTBOPEHUSI KPEMHHUS I1K-4 NKnks3 .23
HIEJIOYHBIMH paCTBOpaMu MK k4.2

4.4. MeTonnyecKue YKa3aHUs 10 OPraHU3ALMH CAMOCTOSITeJIbHOMH padoThl CTY/ICHTOB

CryneHTaM TpeUIOKEHBl TEMbl JUIsl  CaMOCTOSITENBHOIO  YINIyOJIGHHOTO H3Y4EHHS
mucuuiuiiHel. CaMocTrosiTenbHas paboTa BKIIOYaeT U3ydeHue (GOHI0BOM, yueOHOM JIUTepaTypsl U
MaTepuasoB U3 cetu MHTepHeT, UX KOHCIEKTUPOBAHUE U 00CYXACHNE HA IPAKTUYECKOM 3aHSITHH.

4.5. IIpumMepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

HaIMCaHUE KypCOBBIX pabOT MO AUCIHUIUIMHE HE MPETYyCMOTPEHO YIeOHBIM TUTAHOM

V. VUEBHO-METOJINYECKOE 1 TH®OPMALIMOHHOE OBECITEYEHUE
JTUCIHATITAHBI

a) ocHO6HaA umepamypa

1. Kpaiinos C.P. T'eoxumus noazemubix Boj/ C.P.Kpaiinos, b.H.Psikenko, b.H.IlIBer. — M.:
Hayxka, 2004. — 678 c.

2. ['ony6eBa H.B. Matematuueckoe MOJEIMPOBAHUE CHCTEM M IPOLECCOB [DIIEKTPOHHBIN
pecypc] / H.B. TonybeBa. — «Jlamb», 2016. - 191 <c¢. Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=76825, - 5bC "Jlaup"
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0) nepuoouueckue uzoanus
Kypnan ¢usnueckoit xumun. — MockBa, Poccuiickas akagemusi Hayk. 1934-2023. Cratbu
nocTymHsl Ha https://wwwe.elibrary.ru, https://sciencejournals.ru/list-issues/fizkhim/)
6) CNUCOK AGMOPCKUX MEMOOUYECKUX PA3PAdOmMOK:
1. berunnckuii B.A., HUcae B.II.,, TynuupiH A.A. ®PU3MKO-XMMHYECKOE MOJICTUPOBAHUE B
HedTerazoBoi reoxumun. Yacts 1. Teopust 1 MeTOA070THS (PU3HUKO-XUMUYECKOTO MOICTHPOBAHUS:
VYuebnoe nocobue.-Upkyrck: UT'Y, 2004.-131c.
2. beiuunckuit B.A., Hcaes B.Il.,, Tynuubin A.A. OU3MKO-XUMHYECKOE MOJCIMPOBAHUE B
HedrerazoBoii reoxumuu. Yacte 2. Monenu reTeporeHHbIX cucteMm: YdeOHoe rnocobue.-MpkyTek:
nry, 2004.-150c.
3. B. A. DbbrunHckuii. Du3MKO-XUMHUYECKOE MOJEIUpPOBaHUE B He(TEra3oBOW TI'€OXHMHH
[DnexTpoHHEI pecypc] : yueb. mocodue / B. A. Berumnckumii, B. II. Ucaes, A. A. TynuusH ;
Hpkyrckwuii roc. yH-T, Hayd. 6-ka. - D1eKTpoH. TeKcToBbIe naH. - UpkyTck : U3a-so Hb UT'Y, 2005
Tynuyvin A.A., Myxemounoea A. B., bviuunckuii B.A. TloarotroBka TepMOJAMHAMUYECKUX CBOMCTB
WHIUBUAYATbHBIX BEHIECTB K (PU3UKO-XMMUYECKOMY MOJEIMPOBAHUIO BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTHYecKuX rnporeccoB / M3n-so UT'Y, 2009. - 303 ¢
r) 0a3pl JAaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMBI

Hayunas 6ubnmnorexa Poccmiickoro rocyiapcTBeHHOT0 yHHBEepcuTeTa He(hTH u ra3a uM. .M.
['yoxuna — www.gybkin.ru

Hayunas 6ubnmuorexa MI'Y — www.lib.msm.su

DOnekTpoHHass OubIMoTeka MOCKOBCKOTO TOCYJapCTBEHHOTO YHHUBEPCUTETAa SKOHOMUKH,
cratuctuku u uHGopmaruku (MI'YDCull) — www.ibc.mesi.ru

bubimoreka Cankr-IlerepOyprckoro ynusepcutera — WWw.unilib.neva.ru

Hayuno-texuuveckas oudianoreka Cudl TY — wwwe.lib.sibstru.kts.ru

Poccuiickas ['ocynapcrBenHas Oubamnorexa — WWW.Isl.ru

['ocynapcTBeHHas MyOIMYHAsS HAYYHO-TEXHUUECKas OnOImoTeka — WWw.gpntb.ru

bubimoreka ecrectBeHHbIX Hayk PAH — www.ben.irex.ru

Bcepoccwuiickas rocynapcTBeHHasi OMOIMOTEKa HHOCTPAHHOM nTeparypsl — Www.libfl.ru

bubimoreka Akagemun Hayk — WWW.Spb.org.ru/ban

HarnronaneHas 3jekTpoHHas oubimoreka — Www.nel.ru

bubmmorexka BHUMOSDHI - www.vniioeng.mcn.ru

Bcepoccuiickuii MHCTUTYT HaydyHOH MHpOpManuu no TexHuueckuM Haykam (BUHUTU) —
www.fuji,viniti.msk.su

Poccwuiickas HarmoHanbHast Oubmnoteka, r. Cankr-IletepOypr — www.nlr.ru

W3Bectus By30B «I'eosiorus u pa3seaka» - WWw.msgpa.edu.ru

MupoBasi sHEpreTuyecKas moJuTuKa — WWW.wep.ru

MusnepainbHbIe pecypcbl Poccun. DkoHOMUKA U ypaBieHue — WWw.geoinform.ru

Geological Society of America Bulletin — www.geosociety.org/pubs/journals.ru

JIeKTPpOHHO-0u0IMmoTeunbIe cuctemsl (ABC) UT'Y

1. DiexkTpoHHBIH ynTANBHBIH 371 «brubmuoTex» (aapec noctyma https://isu.bibliotech.ru)

2. ObC «MznarenbcTBO «Jlanb» (agpec nocryma http://e.lanbook.com)

3. OBC Hammonansusiii nudpposoii pecype «PYKOHT» (agpec moctyma http://rucont.ru)

4. OBC «A1byke» (anapec noctymna http://ibooks.ru)

5. O6paszoBaresbHas miathopma «FOpaiit» (ampec moctyma https://urait.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOHo-1a00paTopHOe 000py/10BaHMeE:!

KomnbrotepHsliii kinace reosorndyeckoro ¢akynbrera (aya. 221). O6opya1oBaH TEXHUUECKUMU
cpenctBamu oOyueHusi: Kommnbiorepsl — MoHOOIOKH ROSCOM ¢ BO3MOXHOCTBIO MOAKITIOUEHUS K
cetn «VHTEpHET» M OOECneUueHNEeM JIOCTYIa B JEKTPOHHYI WHPOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny opranmzanuu, npoekrop CASIOXL-V-2, noyroyk ASUSK50NGseries, skpan Ha TpeHore
Da-LiteVersatol 178*178, komoHKH.
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https://www.elibrary.ru/
https://sciencejournals.ru/list-issues/fizkhim/
http://www.gybkin.ru/
http://www.lib.msm.su/
http://www.ibc.mesi.ru/
http://www.unilib.neva.ru/
http://www.lib.sibstru.kts.ru/
http://www.rsl.ru/
http://www.gpntb.ru/
http://www.ben.irex.ru/
http://www.libfl.ru/
http://www.spb.org.ru/ban
http://www.nel.ru/
http://www.vniioeng.mcn.ru/
http://www.fuji,viniti.msk.su/
http://www.nlr.ru/
http://www.msgpa.edu.ru/
http://www.wep.ru/
http://www.geoinform.ru/
http://www.geosociety.org/pubs/journals.ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/

6.2. IlporpaMmMHoOe oGecrieyeHue:

HanmveHnoBanue Cpox
MIPOrPaMMHOTO JICUCTBUS
O06ocHOBaHHE I ITOIL30BaHUS Jara Beigaun
Ne IPOAYKTa Kon-Bo . mpasa
[MO(JIuuensus, JloroBop, CYET, aKT UIH HHOE) JIUTICH3UU

I10JIb30BaHU
b

GoogleChrome
57.0.2987.133 Vcenopus V0B HCIIONIB30BaHUS IO CCBHIIKE: VcenoBus
1 (exeromHo npaBooGna | https://www.google.ru/chrome/browser/privac | npaBoobaaga | OGeccpouno
OGHOBIIIEMOE Jareis yleula_text.html Tens
110)

Microsoft Office
2003 Win32

2 Russian 40 Howmep JInnensuu Microsoft 41251593 24.10.2006 6eccpodHo
Academic OPEN
No Level

Corel Draw
3 Graphics Suite X6 3
AE

1031 T'ocynapctBeHHBIH KOHTpaKT Ne 03-

019-13 11.06.2013 6eccpovHO

Acrobat
Professional 11
AcademicEdition
4 License Russian 20 Jorosop noapsina 04-040-12 ot 21.09.2012 31.07.2015 6eccpodHO
Multiple

Platforms Adobe

IIK Cenextop JloroBop 0 MpOXOXKIECHUHU TPAKTUKH
5 3 cryaeHToB UI'Y B UHCTUTYyTE reOXUMHUH HM. - -
A.Tl. Bunorpagosa CO PAH

6.3. Texnuuyeckue U 31eKTPOHHbIE CPEACTBA:

[Ipn peammsamuu nOporpaMMbl  JTUCLUIUIMHBI ayOUTOpPHBIE 3aHATUA IIPOXOIAT C
UCIOJIb30BAHUEM CTALMOHAPHOIO MYJIbTUMEIUMHOTO MPOEKTOpa M MEPCOHAIBHOTO KOMIIBIOTEPA
JUTSL IGMOHCTPALIMY TPE3EHTAIMI MaTepraia B JISKIIMOHHON ay TUTOPHH, 000PYI0OBAHHOM SKPAHOM.

DJeKTpOHHbIE CpeAcTBa OOydYeHHs] MO JUCLUUIUIMHE pa3MelleHbl Ha o00pa3oBaTelbHOM
noptane UT'Y (educa.isu.ru).

Jlnist MaTepuanbHO-TEXHUYECKOT0 00ecTIeyeH s AMCUUIUINHBI UCTIONb3YIOTCS: KOMITBIOTEPHBIN
KJlacc reosiornyeckoro Qaxynprera MI'Y, B KOTOpOM Bc€ KOMIBIOTEPHI MUMEIOT BBIXOJ B CETh
«HTepueT» U YCTaHOBJIEHHOE crienManbHOe IpOTrpaMMHOE obecrieueHue
ArcGISforServerEnterpriseAdvancedLabKit s camoctosTenbHON  paboThl  CTyAE€HTa IO
MO/JICJIMPOBAHUIO I€OJIOTMUECKUX CHCTEM.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MN

OOyueHre TNPOU3BOAUTCS C UCIHOJIb30BAHUEM YACTUYHO OJJIEKTPOHHOTO OOyYeHUs U
JMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TexHonoruit: O6paszoBarensHblid noptan UI'Y educa.isu.ru

B pamkax AMCHMIUIMHBI IPETyCMOTPEHO y4yacTHe B BUACOKOH(EPEHLHSX, MPOBOJAUMBIX
HAY4YHBIMH MHCTHUTYyTaMd. CCBUIKM Ha TPOBOJMMBIE MEPONPHITHS OOHOBIISIOTCS B AJIEKTPOHHOU
cpene educa.isu.ru

[TpakTukyeTcs SKCKypcus B Ja0OpaTOPHIO MOJEIMPOBAHHS T'€OXMMHYECKUX MPOIIECCOB
Nucturyra reoxumun um. A.Il. BunorpagoBa CO PAH. CryneHTel MOTyT IMO3HAKOMHUTBCS C
HAYYHBIMH [IPOEKTaMM B 00J1aCTH MOJAETHPOBAHUS, 3a]1aTh CBOM BOIPOCH! YYEHBIM U MONPOOOBaTh
CaMOCTOSITENILHO pa3paboTaTh U ONMUCATh TEPMOJIUHAMUYECKYIO MOJIENb T€0JIOrMUECKUX MPOIIECCOB,
HCIOJIb3YIO B JAIbHEUILIEM MOJIYUYEHHBIE JAHHBIE JJI HAIMCAHMS KypCOBBIX MPOEKTOB, TUILIIOMOB
WJTU TE3MCOB Ha KOH(EepeHIIHIO.
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HaumeHoBaHMe TeM 3aHATHI ¢ HCNIOJb30BAHNEM AKTHUBHBIX ()OPM 00yUeHHUS:

Bun dopma / MeTo bl Kon-Bo
Ne Tewma 3anaTHs p
3aHSTHUS MHTEPAKTUBHOTO 00y4YeHHUS 4acoB
Csenenus o MpaKkThiec
['pynnoBelie nuckyccum,
1 | mporpaMMHOM KOMILJIEKCE KOe 2
aHAJIN3 CUTYAINH
«Cenexropy. 3aHsITUE
MeTtob1 1 criocoObI MpaKTU4ec
I'pynmoBeie nuckyccuu,
2 | MOZIETMPOBAHUS TPUKIIATHBIX Koe 2
aHaJIU3 CUTYyallUH
reOXMMHUYECKHX 3a]1au. 3aHsTHE
Ntoro yacos 4

VII1.OOEHOYHBIE MATEPHAJIBL JJI51 TEKYIIEI'O KOHTPOJIA 1
ITPOMEXKYTOYHOU ATTECTALLUU

[TacopT QoHIa OLEHOYHBIX CPEACTB OMpEeNseT MepedeHb (HOPMHUPYEMbIX TUCIUILIMHOM
KOMIIETEHIIH (MHIMKATOPOB MX JOCTH)KEHUI), COOTHECEHHBIX C pe3yJibTaTaMU OOy4eHHUs B BUJC
XapaKTePUCTHKHU JECKPHUITOPOB «3HATH», «YMETh», «BIaaeTb» (cM. pazgen |l mactosmeit PII);

Iporpammy

OLCHUBAaHUA

KOHTpPOJINPYEMOU

KOMIICTCHII

(MHIUKAaTOPOB

JOCTHUIKCHUA

KOMIIETEHIMH), COAEPKALIYI0O HAUMEHOBAaHUE OLICHOUYHBIX MaTepPHAJIOB [yl 00eCIeUeHUs TEKYIEro
KOHTpOJII U MpoMexyTouHoi arrectanuu (1adbi. VII.1), COOTHECEHHBIX C KOHTPOJIHPYEMBIMH
TeMaMM W/WIM pa3jielaMyd JUCHMIUIMHBI W IUIAHUPYEMBIMH pe3yjbTaTaMM, II0Ka3aTesleM u
KpUTEpUSIMU OLIEHUBAHUS, @ TAKXK€ XapaKTEPUCTHKY OLICHOYHBIX MaTepUasioB JUIsl oOecredeHus
TEKYyILEro KOHTPOJsI U IPOMEKYTOUHOM arTecTali M0 AUCLUIUIMHE, B TOM 4YHCJE OLEHKY
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB U [€PEUEHb OLEHOYHBIX MAaTEPUAJIOB (CPEACTB) U XapaKTEPUCTUKY
KPUTEPHUH UX OLICHUBAHMUSL.

VI1.1 IIporpamMmma olleHUBAHUSI KOHTPOJIUPYEMOil KOMIIeTeHIMH

Tema nnu Kox nnaukatopa [Tnanupyemslit Ilokazarens | Kpurepuit | HaumenoBan
paszen KOMIIETCHIIUU pe3yabTar OLICHMBAaHU nue
JIUCIIATUINH 1 OoC
bl TK | [TA
Paszgen 1. WKk 3uarh. moHsATHE O | Bmameer OrtBeyaer YO 3
Maremartuu | Cnocoben MOJIEJINPOBAaHUN U | MaTepuaioM | Ha YCTHBIE
eCKHe cobupamy, MOJIEJISIX B TEOXUMHUH; u OTIPOCHI U3
METOTEI ananuzuposamv U | YMeTh: TEPMUHOJIOT | TepeHHs
MOJIETHPOB cucmemamusuposa | - MCKaTh  HMCXOJHYIO | HEH MO TeMe | BONPOCOB
meb  pakmuueckylo | TEPMOAMHAMHUYECKYIO TeKyIIeH
AHHA B 2e01102U4eCKyI0 uHpopmanuio TUTS ycreBaeMo
TCONOTHH. ungpopmayuio U | MOJEMUPOBAHNUS CTH
Mamepuar, T€0JIOTUYECKUX CHCTEM
ocywecmeniams Baaners:
uUHmMepnpemayuio bazoBeiMH  HaBbIKaMU
2€07102U4eCcKux, pabotsl Ha IIK, mowucka
eeouzuyeckux U | M aHanIW3a MHPOPMALIUU
2e0XUMUYECKUX B cetm  UHTepHer;,
OaHHBIX npu | HaBpIKaMH  paboTBl B
pewenuu Hayunvix, | MC Excel,
NPUKIAOHBIX U | UCTIOJIL30BATh
NPOU3B00CMEEHHBIX | CTATUCTUIECKUE
3a0ay. (YHKUMH TS pacyeToB
Pasznen 2. | 41Kk 3nare: Ilepseii  u | Bnageer Orseuaer | YO |3
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Teoperny IIposodum BTOpOH 3aKOHBI | MatepuasioM | Ha yctHeie | T
ecKIle 0bpabomky U | TEPMOIUHAMUKH; u OIIPOCHI U3
UHmMepPNPemayuio npaBuiio (a3 ['mb6ca TEPMHHOJIOT | MEPEeYHS
OCHOBBI 2e0n102U4eCKuX, YMeTb: _paccuuThIBATh | Meil IO TEME | BOIIPOCOB
TCPMOIUH eeoguzuveckux  u | CTENIeHb  CBOOOABI B TeKyIIen
AMUUECKO | 2eoxumudeckux cHCTeME; ycreBaeMo
OaHHbIX, AHanM3MpOBaTh CTH
ro noay4eHHbIX 6 xooe | (ha30BbIe  JTHAarpaMMEI,
MOJICIHPO | nposedenus IUAarpaMMBl  COCTOSIHUS,
BaHUs B HAY4HO- OWHaApHBIC THATPAMMEBI.
LEOJIOTHH. uccnedosamenvcku | Baagerb:  HaBBIKaMH
X u HayyHo- | aHANW3a u
npPoU3BOO0CMEEHHbIX | UHTEPIIPETAIN
3a0ay HCXOIHOMI
re0JIOTHYECKOU
nHpOpMaInu;

Pas | X]Kpxs. 3nathb npaBuia | Brameer OtBeuaer YO
nen 3. | Bocnpunumaem MOCTaHOBKH M | MaTepuasioM | Ha YCTHBIE
OcobGennoc | cospemennvie MPOBECHHUSI  TEOJIOro- | U OMpPOCHI U3
™ Memooubl U | TEOXUMHUYECKIX TEPMUHOJIOT | TIEpeUHs
MOJICTHPOB Memodofzoem? HCCIIeI0BaHUN nefi 110 TeMe | BONPOCOB

uccneoosanuti Kax | YMers  00pabaThIBaTh TeKyIIeH
At uHCmMpymenm MOJTyYCHHBIC ycreBaeMo
MAarMaTtiiC | oy s pe3ybTaTHl, CTH
CKRUX 2e0/102UYeCKUX aHAJIM3UPOBATH u
HPpOUECCOB | ppoyeccos U | OCMBICTIHBATh  HMX  C
MecmopoicoeHull yIETOM AMEIOIINXCS
NOAE3HbIX Baanerb:  HaBBIKAMHU
UCKONAeMblX MpeCTaBICHUS
pe3yabTaTOB
HCCIICIOBAHUS B BHJIC
rpaduKoB, TabIuII,
KJ1acCU(UKAIIMOHHBIX
JIarpamm;
HIKxrs3.2 3HaThL npuHIUIEl | Brageer OTtBeyaeT YO
Ipumensem MOCTAaHOBKHU W | MaTepuaJioOM | Ha YCTHBIC
HeoOxX00UMbILl MPOBEJICHHUSI  TEOJIOro- | U OMpPOCHI U3
KOMNIEKC FCOXUMHUYECKUX TEPMHUHOJIOT | TIEpeYUHs
uccnedosanuti  npu | UCCICIOBAHUIM; Hel Mo TeMe | BOIPOCOB
opeanuzayuu u YMmern pemarb TeKyIIeH
6bINOTHEHUU CTaHIAapTHBIE  3aJadu ycreBaeMo
noaHo2o  06wvéma | npodheCcCUOHANTBHON cTH
HAayuHo- JIeSITENIBHOCTH Ha
uccnedo8amenbcku | OCHOBE METOIOB
X, HAY4HO- | paBHOBECHOU
npou3BO0CMEEHHLIX | TEPMOAMHAMUKH c
pabom uny | IpUMEHEHHEM
OmMOenbHbIX TEXHOJIOTHH
9mManos. KOMITBIOTEPHOI'O
MO/JICTHPOBAHUS
(hM3UKO-XUMHUYECKHUX
MPOIIECCOB
MPOTEKAIOIIIX B

0CaJIoYHBIX OacceiiHax
-Baagethb
COBPEMEHHBIMU
METOJAMHM aHaau3a H
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MaTeMaTHYECKOM
00paboTKn
METPOJIOTHYECKOTO U
METPOXUMHUYECKOTO
MaTepuana c
MPUMEHEHUEM
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS

Pazne

b | 4.

Mopenupos
aHue
mporecca
0CaIKOHAKO
IIJICHUSL.

HJIK k3.1
Bocnpunumaem
CcOBpeMeHHbIe
Memoobl u
Memooo02uto
Uccre0o8anull  Kax
UHCMPYMEHM
uzyuenus
2€0N102UUEeCKUX
npoyeccos u
MecmopodcoeHul
NoNe3HbIX
UCKONAEeMbIX

3natp 0  (¢u3HKO-
XUMHYECKUX MPOIeccax
o0Opa3oBaHHs
0CaJIOYHBIX TIOPOT;
YmeTh BBIOMPATH
HEOOXOJUMBIE METOMBI
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS,
HCXOJS U3 KOHKPETHBIX
3aJ1ad  TeOJIOTUYECKHUX
HCCIIEJOBAHUM;
Baanerns HaBBIKAMU
MIPOBEICHUS
JKCIIEPUMEHTA "
MeTo/laMu  00paboTKH
€ro pe3yJIbTaToOB

Bmaneer
MaTepHaIoM
u
TEPMHUHOJIOT
HCH 10 TeMe

OtBeuaer
Ha YCTHBIE
OTPOCHI U3
epeyHs
BOIIPOCOB
TEeKyIlen
ycIeBaeMo
CTH

YO

U Kkq2

3uarp: 0  ¢u3MKO-
XMMUYECKHUX Mpoleccax
o0pa3oBaHHS
MECTOPOXKICHUIN
MOJIE3HBIX UCKOIIAEMBbIX;
Ymerb BBIOHMpATH
HEOOXOIUMBIE METOIbI
KOMIIBIOTEPHOTO
MOJICJINPOBAHUS,
HCXOMsl M3 KOHKPETHBIX
3aJad4  TEOJOTHUYECKUX
HICCIIEJOBAHUM;
Baaners HaBBIKAMHU
MIPOBEICHUS
JKCIIEpUMEHTA u
MeTosaMu  00paboTKH
€ro pe3yJbTaToB,

MOXET  TPEACTaBIATh
WTOTH  BBINOJHEHHON
paboThl B BUJE OTUETOB,

pedeparos, CTaTeH,
0 OpPMIIEHHBIX
COOTBETCTBYIOIINM
0bpazoM.

Bnaaeer
MaTepruaIoM
74
TEPMUHOJIOT
HEeH 10 TeMe

OTtBeyaeT
Ha YCTHBIC
OTIPOCHI U3
TepeyHs
BOTIPOCOB
TeKyLlIen
yCIleBaeMo
CTH

YO

lpunameie coxpawenus: YO — yemuwiu onpoc, T — mecm, 3 — 3auem
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V1.2 Tekyuuii KOHTPOJIb yCIIEeBA€MOCTH

Texymuil KOHTPOJb YCIIEBAEMOCTHM — OLICHMBAaHHE XOJa OCBOCHMS DIEMEHTOB
00pa3oBaTebHON MIPOTPAMMBI TUCIIMILIMHBI B COOTBETCTBHH C HACTOSIIIEH pabodeli mporpaMMoid, B
TOM 4YHUCJIE IPOBEPKY YPOBHS YCBOCHHUS 3HAHUW, YMEHMH, HAaBBIKOB U OTACIBHBIX 3JIEMEHTOB
KOMIICTEHIIHH, TIOJTYYCHHBIX 00YYaIOIMMHKCS B TIPOIIECCE OCBOCHUS TUCITUILTUHBI.

Ilpumepnbwlii chnucok 60npocoe 011 ycmuozo onpoca no meme 1
1. Yto Takoe BbIOOpKA?
Yro Takoe koppessiuonHas cBa3b? [Ipuniun pacuera B MC Excel
OHCHK& CHJIbI KOppeJIHHI/IOHHOﬁ CBAA3H.
Yro Takoe ypasHenue perpeccun? IIpunmmmn pacuera 8 MC Excel
Yrto Takoe KHaCTCp-aHaJII/IB?
[TorpemHoCcTH U3MEPEHUI.
Omunobku B pacuerax. CriocoObl onpeaesieHus.
bunapnsie auarpammsl. O6nacTh npuMeHeHus. HaneceHue To4ek coCcTaBoOB.
[TocTpoenue TtpoitHo#l muarpammbl. OO6nacts nmpumeHeHus. Hanecenue Todek
COCTaBOB.
10. Tpexmepnbie nuarpammbl. CriocoObl TOCTPOCHUS, 00JIACTH TIPUMEHEHUSI.

CoNoOLhE WD

Ilpumep 3a0anusa ona npakmuueckoii pabomot no meme 1
IIpakTnyeckas padora Ne 1
Hcnoab3oBanne cTAaTUHCTHYECKHX METOI0B A1 00pPa0OTKH re010rH4eCKHX JaHHBIX
JlaH XUMUYECKUM COCTaB OCagO4YHOM Mmopojbl (Tabnuua 1 m Tabmuua 2) (npunosscenue
Gopmame XIs).
3ajanue:

1. IlocTpouTb KOPPEJIALMOHHYIO MAaTPUILy U OTMETUTh YUCIIOBbIE 3HAUEHUS KOPPEISALUU IS
BBISIBJICHHBIX paHee B3aumocBsiseil. ([lerporennsie anementst u P, Sr, Zr). (5 6.)

2. CocTaBUTh ypaBHEHHE PErPECCUHU AJIS pacueTa CTPOHIMS U IIUPKOHUS (UCTIONIb3YeTCs
bynkiust Excel «Ananu3 nanueix» - Perpeccusi). [leppoHayanbHble 3HaUCHHS OepyTCs U3
tabaumel 1. (2 6.)

3. Manee mpu MOMOIIHM MOJTYYEHHOTO YPAaBHEHHS PACCUUTHIBAIOTCS TIPOTHO3UPYEMbIC 3HAYCHUS
Sr, Zr nast npo6 83-92). CpaBHUTH MONTy4YEHHbIC pacdeTHbIC KOAP(UIIMEHTHI C peabHBIMU
3HaYeHUSAMU (JUCT 2, poObI 83-92). [locunTarh NPOLIEHT OLIMOKY /17151 TOTYUYEHHBIX
pe3ynbTaroB. (3 0.)

MaxkcumanbHOe KOTUIecTBO 0ayuioB 3a 3ananue — 10.

Kputepun oneHuBaHus:

«ommyHO» - 8-10 Oa/uioB; MPaBWIHHO BBIMOJIHEHA pabdoOTa, KOPPEKTHO TPOBEICHBI BCE
pacyeTsl, CTYJICHT apryMEHTHPOBAHHO (POPMYIIMPYET BHIBOIBI.

«xopomio» - 7-8 0ayuIoB; CTyIEHT XOpPOIIO MOHWMAET HCIIONb3yeMble TEPMHUHBI U YMEET
npoBOAMTH pacueThl B mporpamme MC EXcel, ecth ommOKku B WMHTEpHpeTalMy IMOJYYCHHBIX
TAHHBIX

«YIOBJIETBOPUTEILHO» 5-7 OayioB; CTYACHT IMOHWMAET OCHOBHBIC TNPHHIUIBI TTOCTPOCHUS
pacueToB, HO 4acTo omubaeTcs B HanucaHuu GopmMyi U GopMyJINPOBKE BHIBOJOB;

«HEYJIOBJIETBOPHUTEIBHO» MeHee 5 0., OmMOKU B paboTe, HEMOJIHOTA OTBETA, HEAKKYPATHOCT.
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Ilpumep mecmogozo 3a0anusn

!'nl!

MHWHOBPHAYKHU POCCUN
(enepanbHOe TocyapcTBEHHOE
010/1:keTHOE 00pa3oBaTeIbHOE
y4YpeKIeHHe BhICIIEr0 00pa30BaHusl

«Mprkymckuli 2ocydapcmeeHHblli
yHugepcumemb»

(®re0y BO «UrY»)
leonozuyecKuli pakynomem

TECTOBBIE 3AJJAHUA
(mo pazneny 1)
Tect Nel
TecroBoe 3amanue A KOHTPOIISI 3HAHMIA 1o pazaeny |l.
Uncempyrkyus:

IIpexae yeM NpUCTYIUTH K BBIIIOJHEHUIO TECTOBOIO 3a/1aHUsl, BHUMATEIBHO IPOYUTANTE BOIPOCHI.
Eciu Bbl 3arpyaHserech OTBETUTh HAa BOIPOC, NMEPEXOAMTE K CIEIYIOIIEMY, HO He 3a0yibTe
BEPHYTHCS K IIPOIYIIEHHOMY 33JJaHUIO.

Bpems BeinosiHenus tecta — 45 MuUH.

Kax/1p1il mpaBUIIbHBIN OTBET Ha BOIIPOC OLIEHUBAeTCs B 1 Oa;

1. Cucrema coctout u3 BogHoro pactBopa NaCl m He cMemIaHHOTO ¢ HUM CJIOS PACTUTEIHHOTO
Macna. CKoJibko B cucteme ¢az?

a)l

0)2

B) 3

2. TepmoaMHaMUYECKHE CUCTEMBI, KOTOPbIE MOTYT OOMEHMBATHLCS C OKpYXKarolllel cpesloi TernaoM
U pa0OTOM, ¥ BEIIECTBOM, HAa3bIBAIOTCSI:

a) OTKPBITBIMU

0) 3aKpBITBIMU

B) M30JMPOBAHHBIMU

3. duznvecku OJHOPOAHAS YaCTh CHCTEMbI WJIM COBOKYITHOCTH TaKHUX TOXKICCTBEHHBIX YacTeH,
KOTOpBIC OTPAaHHYCHBI TTIOBEPXHOCTSMH pasjieiia U MOTYT OBITh (B TPUHITUIIE) OTJICICHBI OT JPYTUX
gacTel CUCTEeMbl MEXaHUYECKUMU CPEJICTBAMH Ha3bIBACTCS

a) HE3aBUCUMBI KOMITOHEHT

0) 3aBHCUMBIIl KOMITOHEHT

B) (haza

4. CucreMa COCTOUT M3 KPUCTAIUIOB JIbJa U KUIKOW BOABI. CKOJIBKO B cucTeme ¢az?
a)l
0)2
B) 3
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5. TepMmoanHaMHUYECKHE TMPOIECCHI, MPOTEKAIOIIUE MPH TOCTOSTHCTBE BHEIIHETO JIaBJICHUS,
Ha3BIBAIOTCS:

a) U30TEPMHUCCKUE

0) nzo0apHeIe

B) U30XOPHBIC

6. [Tpubop i U3MEpEeHUs KOJTMYECTBA TETUIOTHI, BBIICIISBIICHCS WX TIOTJIOMIAIOIICHCS B
XUMHYECKHUX, PU3NICCKUX U OMOIOTHUECKUX MPOIIECcCaX HAa3bIBAKOT:

a) peIyKTOD,

0) KalmopuMeTp,

B) GapomeTp.

7. 3navyenust PH cucremsl paBHOE 3 0003HAYAET, UTO B CUCTEME Cpelia

a) Kucmas,
0) HelTpaabHas,
B) IICJIOYHAS

8. PaccmarpuBaercs cucteMa Si-Al-O. HezaBucuMble KOMIOHEHTBI 3TOM CHCTEMBI — JTO:
a) Si- kpemuuii, Al-amomunwuii, O - KUCIOpOI,

0) coequuenus SiO2, Al2O3 u mp.,

B) yPaBHEHUS PEAKIMii, KOTOPBIE MOKHO COCTABHTEH MEKIY DJIEMEHTAMH,

9. IlepBoe HaYaIO TEPMOIMHAMHUKN MOXET OBITh 3aITMCAHO KaK:

a) KOJIMYECTBO BHYTPEHHEH SHEPTUU CUCTEMbI 3aBUCUT OT MPOJAO0KUTEIBHOCTH HAOTIOCHHH 32
HEH;

0) rpu TF0O0BIX (PU3UYECKUX B3aMMOJICHCTBHAX SHEPTHs HE BO3HUKACT M HE HCUYE3AET, a TOJIBKO
nepeaaeTcst OT OJHUX TeJ APYTUM WK TIPEBpaIlaeTcs u3 oJHON (GOpMBI B IPYTYIO,

B) TIpU JTIOOBIX (PU3UUYECKUX B3aUMOACHCTBHUIIX Macca CUCTEMBI OCTAETCS TOCTOSHHOM

10. ITpu KakuX yCIOBHUSIX MPOTEKAIOT U30TEPMUUYECKHE MTPOLECCHI:
a) IPY TIOCTOSIHHOM JaBJICHHH,

0) Ipu MOCTOSIHHOM TeMIepaType,

B) IIpY NTOCTOSTHHOM 0OBbEME.

Kpurtepuu oneHnBaHus TecTa
OTMeTKa «OTIIMYHO» CTaBUTCS MPH NPpaBUIbHOM BbinoiaHeHuH §1-100% 3ananuii Tecra.
OTMeTKa «XOpoI10» CTaBUTCS MPU MPaBUILHOM BblosHeHUU 46-80% 3a1anuii TecTa.
OTMeTKa «y/I0BIETBOPUTENBHOY» CTAaBUTCS MTPH MPABUIBHOM BbINOIHEHUU 21-45% 3ananuii Tecra.
OTMeTKa «HEYAO0BIETBOPUTENIBHO» CTaBUTCS MPU NpaBUIbHOM BblnosHeHUU 20-0% 3ananuit

tecta. Kirrou k Tecty: 10, 2a, 3B, 40, 50, 60, 7a, 8a, 96, 100

VI1.3. IIpoMe:kyTOUHAsI aTTECTALMSA
[lo mucummumuae «VccnemoBaHUsT TEOJOTMYECKHX IPOLECCOB M CHCTEM METOAaMH
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS» MPETyCMOTpEHa MPOMEXKYTOUHAs aTTecTalus B (hopme 3a4eTa.
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VI11.3.1.0ueHka 3an1aHMPOBAHHBIX Pe3yJbTATOB MO JUCIUIIMHE

Kon xkoMmmereHum Kon ouennBaemoro | Pesynbrarnl o0yuenusi | [loka3arenn
HHIMKATOpa
nK-1 HJIK k1.1 3Haer: Jaer MIPaBUIHLHOE
Crniocoben cobupats, | Ocywecmensiem c60op u | OCHOBBI TEPMOJMHAMUKH | OTpENEICHNE  MOHATHIM
aHAJIM3UPOBATH U | cmpyKmypuposauue MPUPOIHBIX TIPOLIECCOB. | «dazay, «3aBUCHUMBIT
CHUCTEMAaTHU3UPOBAThH gaxmuueckou KOMITOHEHTY,
(hakTHYECKYIO ungopmayuu, «HE3aBUCHMBIT
T€OJIOTUIECKYTO NOTYYEHHOU 8 KOMITOHEGHT», IapaMeTpPhl
nH(OPMAITHIO U | pe3yivmame noiesuvix u CHCTEMBI;
MaTepHai, 1a00pAMOpPHBIX VYmeer: Moxet dhopMynupoBaTh U
OCYIIECTBIISIT uccnedosanuil BBIOMpATh HEOOXOMMBIE | pelIaTh T'€OJIOTHUECKHUE
WHTEPIIPETAINIO METOIBI 3a/1a4l METOJaMH (PHU3HKO-
Te0JIOTHYECKUX, KOMITBIOTEPHOTO XUMHYECKOTO
I‘eO(l)I/I?;I/I‘ICCKI/IX u MOACIUPOBAHUA, UCXOAA | MOACIUPOBAHUA
T'€OXUMHNYCCKUX N3 KOHKPCTHBLIX 3aJay
TAHHBIX pu TEOJIOTHIECKUAX
pEUIEHUH  Hay4HBIX, HCCIIEAOBAHUM
MPUKIaJIHBIX u Bnaneer: Amnanusupyet u
MIPOM3BOCTBEHHBIX Crocobamu  00pabOTKH | HHTEPIIPETUPYET
3a/ad. u WHTEPIPETAlNN | IMEIOIIYIOCS
T'€0JIOTHUECKON T'COJIOTUIECKYTO
HHpOpPMaIIH uHpOpMaLuio,  o0namaeT
HABBIKAMH  W3BJICUCHHS | HABBIKAMHU
nHpOpMaITUH U3 | CPABHHUTEIBHOTO aHaHM3a

Hay4YHOW JTUTEpaTypHl MO | TEOJIOTHYECKOT0 CTPOCHUSI.
pasIMYHBIM  acleKTam
Te0JIOTUH U T€OXUMHU

H/Kpk1.2 3HaerT: Hcnonb3yeT JaHHbIE O
Ilposooum ob6pabomiy | MEXaHU3MBI SHIOTEHHBIX | XUMUIECKOM COCTaBe
u unmepnpemayuio | MPOUECCOB 00pPa30BaHUs | MOPOJ Ui  TOCTPOCHHUS
2e0/102UYEeCKUX, MECTOPOXKIACHU I pPa3NIMYHBIX JUarpaMM |
2eouzuyecKux # | TIOJIe3HBIX MCKONIAEMBIX | pacueTa  Mojnened (B
2COXUMUYECKUX 3aBUCUMOCTH oT
OGQHHBIX, NONYYEHHBIX 8 MOCTABJICHHON  3a1a4M).
xo0e npogedeHus WnTepnperupyer
HayyHo- pe3yIbTATHI pacyeTa.
uccnedosamenbckux U | YMeer: Moxer MPEJICTABIATh
HayyHo- 00pabartbIBaTh UTOTH BBITIOJTHEHHOM
npPOU300CNEEHHBIX MOJTyYCHHBIC paboThl B BHUaE OTYETOB,
3adau pe3yabTaTHI, pedepatos, cTaTei,
aHAITU3UPOBATh U | oOpPMIICHHBIX
OCMBICTIBATh WX  C | COOTBETCTBYIOIIUM
yaéToM UMEOIUXCs | 00pa3zoM
JIUTEPATYPHBIX JTAHHBIX;
Bnaneer: Mosxker MPEACTABIIATh
METOIUKAMHU HUTOTH BBITIOJTHCHHOM
MOATOTOBKY JAHHBIX JUIsl | pabOThl B BHUJIE OTYETOB,
KOMITBIOTEPHOTO pedeparos, cTarei,
MOJEIIMPOBAHUS; 0 OpPMITEHHBIX
HaBbIKAMHU HAYYHOH | COOTBETCTBYIOIIUM
paboThI o0pazom
IK-3 UK ks 3Haer: 3Haer COBpPEMEHHBIE
Criocoben Bocnpunumaem COBPEMEHHBIE METOJIbI M | METOJIBI HCCIIeIOBaHUS
CaMOCTOSITETILHO HWIIH | COBPEeMeHHble Memoobl | METOIOIOTHIO T'€OJIOTUYECKUX IPOLECCOB
B COCTaBE KOJICKTHBA | U Memo0o02ui0 | UCCIIEIOBaHUH, u MOXET BBIOpaTh
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BBITIOJHATh KOMIUICKC | UCCAEO08AHULL Kax | HampaBJICHHBIX Ha | TOJIXOMSIIUHN s PeIICHHUS
WCCIIEIOBAHUN  TIPU | UHCHPYMEHM U3Y4eHus | N3ydeHue KOHKPETHBIX
W3y4EeHUU 2€07102UYeCKUX re0JOrMUeCKUX TCOJIOTUYECKUX 3a]1aY;
TCOJIOTUYECKUX npoyeccos u | IPOLIECCOB
MIPOIIECCOB U | Mecmopoicoenul Ywmeer: OcBounn OCHOBBI
MECTOPOXKICHUN nonesnwix uckonaemvix | MonenupoBate Ha IIK | mogenupoBanuss Ha IIK
TMOJIE3HBIX Cenektop, ocHoBbl | Cenexktop ®  crmocobeH
HCKOTIaeMBIX. MOCTPOCHUS MOJICTH | MPUMECHHUTh  IOJIyYCHHBIC
MOJKET MPUMEHUTH ¥ JUIsl | 3HAHUA Ui padOThl Ha
JIPYTHX  TMPOTPAMMHBIX | IPYTHX MIPOTPaMMHBIX
MPOJIYKTOB; MPOJIyKTax.
Bnaneer: KoppekTHo odopMIIsieT
HaBbikamu rpadUYecKue U TEKCTOBBIC
TUTAHUPOBAHUS U | OTYETHl O 3aBEPIICHHBIX
OpraHm3allid HAyYHOH | MPakTHYeCKHX  padoTax,
JIeSTEIIbHOCTH, MPAaBUIEHO YKa3bIBaeT
MTO3BOJISIOLTUMU HCIIOJIb3yEeMbIC METOIBI.
3¢ (EeKTUBHO TPUMEHSTH
COBpPEMEHHBIE ~ METOIBI
HCCIIEA0BAHUM
HIK k3.2 3Haer: Moxer CIJTAHUPOBATH
Ipumensem MPUHIUIIBEI  TIOCTAHOBKH | SKCIIEPUMEHT, T0a00paTh
HeobXo0uMblil " MIPOBEJICHHSI | ONTUMAIHHBIN METOJT
KOMHJIEKC neTporpapuuecKux, HCCTICOBAHMS TUTS
uccnedo8anull npu | IETPOJIOTHYECKUX M | KOHKPETHOTO O0BEKTa;
opeaHuzayuu U | METAIJIOTEHIMYECKUX
8bINOJHEHUU  NOJAHO20 | UCCIEIOBaHUN
00véma HayyHo- | YMeerT: B 3aBUCHUMOCTH oT
uccned08amenbCKux, BEIOMpaTh HEOOXOAMMEIE | CIIEU(PUKNA HCCIIETyEMOTO
Hay4Ho- METO/TBI oOnekTa BBIOHMpaeT
npPOU300CNEEHHBIX KOMITBIOTEPHOTO KOPPEKTHBIN METO]I
pabom unu omoenbHuIX | MOJACTHUPOBAHUS, UCXOS | HCCIIEIOBAHUS
9Manos. U3 KOHKPETHBIX 3a]ad
TEOJIOTHYECKHUX
HCCIIEA0BAHUM
Bnaneer: KoppekTtHo u B
HaBBIKAMHU  W3BJICUEHUS | YCTAHOBJICHHBIN CpOK
HHpOpMaIUH u3 | odopmisieT u caaer
HAyYHOU JTUTEPATYPHI IO | OTYETHI O NPAKTHUIECKUX
pa3IMYHBIM  aclleKTaM | paborax;
TEOJIOTUU U TEOXUMUHU.
IK-4 UKk 3HaerT: [IpoBOaUT KOMIIBIOTEPHOE
CriocobeH oueHuBaTh | [lpumensem OcoOenHOCTH HUCCIIEIOBaHUE c
u 00001aTh | cogpemerHtbie MIPOBE/ICHHUS MPUMEHEHUEM
pe3yNbTaThl HAYYHO- | Qocmudicenus Hayku u | merporpapuyeckux, MOJICITUPOBAHUS,
WCCIICIOBATEIBCKUX U | MEXHUKU, METPOJIOTUYECKUX U | yUYUTBIBAS  OCOOCHHOCTH
Hay4YHO- uHgopmayuoHHbie METaJJIOTEHUYECKUX HUCXOAHON WH(pOpManuu u
MIPOM3BOCTBEHHBIX mexHono2Uul 0J1s1 | UCCIICIOBAaHUM M MOXKET | crieuuKy
paboT Ha  OCHOBE | peanuzayuu  HAYYHO- | UCIIOIB30BATh 3TH | TEOJIOTHYECKOTO 00BEKTA;
COBPEMEHHBIX uccne0osamenbCkux U | JTaHHBIE B
TOCTIDKCHUNA HAYKH U | HAYYHO- npodecCHOHANEHON
TEXHUKH, npoU3800CMBEHHbIX JIeSITEIbHOCTH;
MH(OPMAITMOHHBIX pabom 6  obnacmu | YMmeer: Ucnonb3yer mnoiayyeHHBIE
TEXHOJIOTHIA, 2eonocuu TUIAaHUPOBATB, B OKCIEPUMEHTE JlaHHbBIS
MIepPeI0BOr0 MIPOBOJIUTD, IUUISL HAITCAHUS BBIBOJIOB U
POCCHICKOTO u aHaJIM3UPOBATh, OTYETOB;
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3apy0eXHOTO  OmbITa 00pabaTkiBaTh

B BHIC  HAy4YHBIX JKCIIEPUMEHTAIILHBIE
OTUETOB,  HAy4HBIX HCCIIEA0BAHMS c
myONrKaui, HHTEpIpETaluen
JOKJIAJIOB. MOJTyYE€HHBIX

PE3YJIbTaTOB HAa OCHOBE
COBpPpCMCHHBIX MCETOAOB

KOMITBIOTEPHBIX
TEXHOJIOTHH

Bnaneer: HaBbikamu | ITpeacraBui HTOTH
MIPOBEICHHUSI BBITIOJTHCHHON paboThl B
JKCIIEpUMEHTA H | BUE oTuyéTa HIIH
MeTogaMH  00paboTKH | pedepara, KOTOPBIA TakKe
€ro pe3yybTaToB MOXKHO HCIIOJIb30BaTh Kak

OCHOBY UId HalHUCaHUs
Hay4HbIX TE3HCOB WU
craren

V11.3.3 OueHounble MaTepuaJibl, 00ecrneynBaole UArHOCTUKY c()OPMUPOBAHHOCTH
KOMIleTeHI[Ui (MM HMHIMKATOPOB KOMIIETEHUMIii), 3asiBJIeHHbIX B padoueii mporpamme
AUCHMILINHBI

3auer mnpoxoauT B Buae cobecenoBaHus. CTyIEHT pacKpblBa€T OCHOBHBIE
MOHATHSI M TEPMHUHBI, UCIIOJIb3yeMbIe B paMKaX Kypca, a TaKXKe HMMEeT BO3MOXKHOCTb CBOOOJIHO
Mopaccy X aaTh Mo MPEAIOKCHHBIM TEMaM W MPHUBECTH MpUMEpHl U3 ombiTa. [IpuMepHBbIil cnicok
TEM IPEJCTABIEH HUXKE.

Kpurtepun ouenku:

* OIICHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH B IOJHOM OOBEME OTBEYaeT Ha
BOITIPOCHI, CBOOOJHO BIAZCET TEPMHHAMH M TOHATHSAMH Kypca, CHOCOOEH IUCKYTHUPOBATh IO
MIPEUI0KEHHBIM BOIPOCaM, CIIOCOOEH apryMEHTUPOBAaHO 000CHOBATh CBOIO MO3UIIMIO; MPH OTBETAaX
Ha BOITPOCHI MOKET COBEpIIaTh HEOOBIITNE OMINOKH;

* OLEHKAa «XOpOILIO» BBICTABIAETCS CTYIAEHTY, €CIM OH OTBETHUJ HAa BCE MPEAJIOKEHHBIE
BOIIPOCHI, PACKPHIB X OCHOBHYIO CyTb, HO JIEJIa€T HE3HAUUTENbHbIE OLIMOKH, CIIOCOOEH OTBETUTH
Ha OOJBIIYIO YaCTh JOMOIHUTEIBHBIX BOITPOCOB;

* OIICHKAa «YJOBJIETBOPUTEIBHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH OTBETWJ Ha JBa U3 TpeX
MIPEIJIOKEHHBIX BOMPOCA, MIPH 3TOM COBEPILIAET YMEPEHHbIE OIIMOKH; UM OTBETHII HA TPU BOMPOCa,
HE PacKphIB B IByX U3 HUX OCHOBHYIO CyTb, HO IIPH 3TOM OTBET Ha OJUH M3 TPEX BOMPOCOB OBLI
HauOoJee MOJMHBIM, C PAcKphITHEM ero cyTu. He oTBewaer Ha OONBIIMHCTBO JIOMOJHUTEIBHBIX
BOIIPOCOB.

* OLEHKAa «HEYJOBJIETBOPUTEIBHOY» BBICTABJISETCS, €CIIM: CTYACHT HE OTBETWJI HHM Ha OJMH
BOIIPOC; CTYAEGHT HE pacKpbul CYTH HHU OJHOIO BONpOCa M HE OTBETWJI Ha MOJaBIISIONIEE
OOJBIIMHCTBO JIOMOMHUTENBHBIX BOMPOCOB, OTBETHJ Ha OJWH U3 TpPeX BOMPOCOB, HE
PacKpbIB/TIOUTH HE PACKpPBIB €0 CYTH HJIM M COBepIIal rpyOble OIMOKH, a Ha JiBa BOMpoca He Jal
otBeToB. He 3HaeT 0a30BBIX TEPMUHOB U CYIIHOCTH MPEIMETA.

MaTepnanbl AJd  IPOBEACHUA TEKYIIEro U IPOMEKYTOYHOI0O KOHTPOJIHA 3HAHMI
CTY/IeHTOB:

Ne Bua xontpoas KonTtpounpyembie KonTtpoaunpyembie
TeMbl (pa3aeJibl) KOMIIeTeHI[ UM/
HHAUKATOPbI
1 2 3 4
1 3auer Paznen 1-3 K-1, NAKnk-1.1,
N Knk-1.2, IIK-3,
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NAKnk3.1, WAKnks:.2,
IK-4, U1Knka4.2

2 Texymmii KOHTPOJIb Paznen 1-3 K-1, NAKnk-1.1,
NIAKnk-1.2, IIK-3,

NAKnk3.1, WIAKnks.z,
IK-4, U1 Knxk4.2

IIprMepHBIH CIMCOK BONPOCOB K 3a4eTy:

IIpumepbl BONIPOCOB HA OLEHKY 3HAHUIA

1. Yro takoe BeiOOpka? Kakue TpeOOBaHUS NPEIBIBIAIOTCSA K BBIOOPOYHBIM JTAaHHBIM?

2. OCHOBHBIE 3Talbl Pa3BUTUS METOI0B (PU3UKO-XMMUYECKOTO MOAETHPOBAHUS

3. Knactepnsiii u hakTopHbIit aHanu3. [IpuHIMIIBI TOCTPOSHUS, 00J1aCTH UCTIOIH30BAHUS.

4. TepmoauHamuueckass cuUCTeMa. [epMOJMHAMMUYECKUE CHCTEMBI: OTKPBITBIE, 3aKPBITHIE,
n3onmpoBaHHblie. [IpuBecTy mpuMepsl.

5. IlepBelii 3ak0H TepMoanHaMUKHU. Onpenenenue, GU3NUeCKuil CMbICI.

6. Bropotii 3akoH TepmoanHamMuky. OnpeneneHne, GU3NIeCKuil CMBICIT.

7. Jlath onpezneneHre TepMuHaMm: (haza, 3aBUCUMbIN KOMIIOHEHT, He3aBUCUMBbIN KOMIIOHEHT.

8. Temmeparypa. Onpenenenue, eAMHUIBI n3MepeHus: Kakyro teMnepaTypy NpUHSATO CUHUTATh
CTaHJIapTHOU?

9. OcobenHocTr 00pa3oBaHUs U KJIacCU(DUKAIIMA MarMaTHYECKUX TIOPO/T.

10. IleTpoxumMuuecKkue MOAYJIHN AJIsl XapaKTEPUCTUKU T'€HEe3uca 0CaI0UHBIX MOPOI.

IIpuMepbI BONPOCOB HA OLIEHKY YMeHMii

1. Enunaunel u3MepeHus KOHLEHTpaluu BemiecTBa: pph, ppt, ppm, ppb. Kak cootHocsTCs
BECOBBIE MPOLEHTHI, PPM U 1/1?

2. Yto o603HavaeT 3HaUeHHE KO3 dunmenTa koppensmauu -0,85?

3. Kak mpoBepuTh KOPPEKTHOCTh pe3yJbTATOB pacueTa ypaBHeHHs perpeccun? OT dYero
3aBUCHUT €r0 TOYHOCTh?

4. IIpaBuno ¢a3 ['m66ca. Crenenu cBoboabl. Kak paccuntsiBarotcs?

5. Kakyto creneHb cBOOO/IbI IMEET CUCTEMA B TOUKE IBTEKTUKHU

6. PaccuuTaiite comepxanne Ti B chene CaTi(SiO4)O (aromusrit Bec Ca — 40, Ti — 48, Si — 28,
O -16)

7. Kak ctposrtes kiaccupuKalvoHHbIE AUarpaMMBbl 111 MarMaTu4ecKux nopox?

8. IlocnenoBaTeNbHOCTh pacyeTa MUHEPAJIBHOIO COCTABa MOPOJIbI U3 XUMHUECKOTO 110 METOTY
CIPW?

9. Kaxk ctposrcs ki1accupuKaoHHbIE TUarpaMMBbl TSl 0CaJOYHBIX TOpoJ1?

10. Ha3oBwuTe moCe10BaTENBHOCTD pacyera HHekca BeiBeTpuBanus CIA.

Bonpocsl, popMupyomme 1ecCKpUNTOpP «BJIAETh)»

1. Tlocrpoenue koppensiumoHHOW wmarpuiel B mporpamme MC Excel. Wurepnperanms
MOJIyYE€HHBIX JaHHbIX.

2. Pacyer Koppesiy MeX1y IByMsl MacCHBaMH JaHHBIX B mporpamme MC Excel.

3. Pacuer ypaBuenus perpeccun B mporpamme MC Excel. Murepmperamus moaydeHHBIX
JTAHHBIX.

4. HaxoxaeHne MUHUMAaJbHBIX, MAaKCUMaJIbHBIX M CPEIHUX 3HAUEHHWH B MAcCHBE JIaHHBIX B
nporpamme MC Excel. OcobeHHOCTH MHTEpIIPETaluy TOTYYEHHBIX PE3yJIbTAaTOB.
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5. A L Kakomy conep:kaHuio KOMIIOHEHTOB COOTBETCTBYET BbIJICJIEHHAS! TOUKA
Ha TpoitHOi Auarpamme?

6. CxemaTnuecku n300paszure quarpammy (a3oBbIX EPEX0I0B BOIa-JIeI-Tap.

7. AmoMoxpeMHueBbIi Moayb [Ipunnun pacuera. O61acTh NIPUMEHEHHUS.

8. PaBHOBecHas cuctema mpeJcTaBisieT co00il BOAHBINA pacTBOP XJIOpPUAA HATPUS M ITHIOBOTO
CIMpTa, HAXOJALIMIICS B PaBHOBECHM C KpHCTaVIaMU COJM M HacblLleHHbIM mnapom. Hasoure
4uciio Ga3 ¥ KOMIIOHEHTOB CUCTeMbI. PaccunTaiiTe crerneHb cBOOOAbI CUCTEMBI.

9. OcobenHocTH pacueTa KpUCTAIUIOXUMUYECKOH (pOpMyITbI OTMBUHOB.

10. Tpotinast tuarpamMma i KJ1acCu(pUKAIMK MMOJIEBBIX MaToB. M300pa3uTe cxeMaTuyHo.

PaspaboTunkmu:
B IIPOrpaMMe HCIIOJIb30BaHbl METOMYECKUE Pa3pabOTKH JoleHTa Kadeapsl reojioruu HehTu u

raza reoJIortd€CKoro (baKynLTeTa B.A. BerunHCcKOTO

/
v/ A
C

4 P 4
TOLIEHT A.B. OmienkoBa
(moamuck) (3aHMMaemasi J10JKHOCTD ) (vHUIMATBI, (haMUITHS)

[Iporpamma cocraBieHa B cootBercTBUU ¢ TpeboBanusiMu ®I'OC BO mno HampaBlieHUIO U
npoduito moaroroBku_05.04.01 «I"eomorus»

« 11 » 03 2024 r.

[IpoTokon Ne 8 e A
3aB. kaenpon 07{{ C > C.A. Cacum

Hacmoswas npocpamma, ne modcem Ovbimb ocnpoussedeHa Hu 8 Kakou ¢gopme 6e3

npeoeapumenbHo20 NUCbMEHHO20 paspeuleHus Kageopvl-paspabomuuxa npocpammol.
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