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|. Hesn u 3a7a4M AUCIIUILIHHBI ;

Hean:

OcBocHue CTyACHTaMU OCHOB XHUMHYECKOM TCPMOAUHAMHUKU MW OBJIAACHHUC MCTOdaMHU
(1)I/I3I/IKO-XI/IMI/I‘ICCKOFO MOACIIUPOBAHUA T'COXUMHUYCCKUX ITPOLECCOB.

3agaun:

- O3HAKOMJICHHE CTYJIEHTOB C OCHOBaMHM TEPMOJUHAMHUKU Ui peleHus (u3uko-
XUMHUYECKHUX TIPOOJIEM B TCOXHMHH;

- o0yyeHHe TMpPEACTABICHUIO MOJENEH TEeOXUMUYECKUX TMPOLECCOB B TEPMHHAX
TEPMOJMHAMHUKH, a TAK)KE METOZaM 00pabOTKH SKCIIEPUMEHTAILHBIX JaHHBIX;

- QHAJIU3 TeoJIOTHYECKONH MH(pOpMAIK, UHTEpPIpETalus pe3ylbTaToB U (HOPMYyIUPOBKA

BBIBOJOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
2.1. Yueonasa aucuummaa DJIK.JIB.02.02 MoaenupoBanue TeOXUMHUYECKUX [POLIECCOB
OTHOCHUTCS K YaCTH DIEKTUBHBIX JUCLIUILINH.
2.2. JIna w3ydeHUs: JTaHHOW y4eOHOH IHUCHMIUIMHBI HEOOXOIWMBl 3HAHUS, YMEHUS H
HABBIKH, (OPMUPYEMBIC MPEANICCTBYIONUMHU JUCIUATLTMHAME: «XUMHI», «OO0IIas reoorusy,

«Dusznueckass XUMHS.

2.3. [lepedeHpb MOCISNYIONMX YIEOHBIX TUCIUIUIAH, JIUISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHsI U HaBBIKH, (opMUpyeMble JaHHOW y4dyeOHON nucuuruinHoil: «['eoxumus», «MeTomsl
MTOMCKOB MECTOPOXKICHUH MOJIE3HBIX UCKOIIAEMBIX ).

I11. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUSA JUCHUIIJINHbI
[Ipouecc ocBOeHHs AWMCHMIUIMHBI HamlpaBieH Ha (OPMUPOBAHUE KOMIICTCHIMH B
cootBerctBUM ¢ ®PI'OC BO um OIIBO no pmanHomy HampaBieHuto noarotosku 05.03.01

I'eonorus:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUsI 10 JUCHUIINHE, COOTHECEHHBIX €
HHANKATOPAMHM JTOCTHKEHHUsSI KOMIETeHIN

Komnerenuus Nuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTEeHIH
IIK-4 UK g1 3namo.

Cnocoben 6 cocmase | Onpedensem HeobX00UMbIl IPUHLMIIBI ~ TIOCTAHOBKM U
KOJLIeKMUea npoeooums | hakmuyeckux mamepuan u | IpOBENECHUS IETPOrpapUuecKux,
Hayuuvie uccneo08anus, | Memoobl uccie0osanull 0/a | NeTPOJIOTHIECKUX u
n0020MasIUeams U | npogedenus  onvimog U | METAJUIOTEHUYECKUX
BbLINOIHAMYL ~ ONbIMbL U | IKCHEPUMEHNO8 UCCIIEIOBaHMIA;
9KCHepuUMeHmol Ymemo:

BbIOMpPATh HEOOXOIUMbIE METOJIbI
KOMITBIOTEPHOTO MOZETHUPOBAHHUS,
UCXO/d U3 KOHKPETHBIX 3ajau
T€0JIOTHIECKUX MCCIIeJOBAHUH;
Bnaoemsy: uHpopmMaruei 0
COBPEMEHHBIX METOJaX H3Y4eHUS
T€OXUMHUYECKHUX CUCTEM.
HTK k42 3namo: - TIPUHIIATIBI 5
Yuacmeyem 6 | COBpeMEHHBIE METOJIbl aHaIM3a U
ocywecmenenuu MaTeMaTH4eCKOn o0paboTKu
OMOEeNbHbIX 5manoé | MeTPOIOrHYECKOro u
HAYYHBIX UCCIe008aHUL U | IETPOXUMHUYECKOTO MaTepuayia ¢
nposedeHus  Onelmog U | IPUMEHEHUEM  KOMIIBIOTEPHOIO
9KCNEePUMEHMO8 MOJIETTUPOBAHUSI.
Ymem»  mpenctaBisTH  UTOTH
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BBIIIOJTHEHHON paboThl B  BUAE
oTuéToB, pedeparoB,  crarew,
0(opMIIEHHBIX COOTBETCTBYIOIINM
obpa3om.

- oOpaOaTbIBaTh  IOJIy4YCHHBIE
pe3yNbTaThl, aHAJTM3UPOBATH |
OCMBICTIMBaTh HMX C  y4&TOM
MUMEIOLINXCS JUTEPATYPHBIX
JTAHHBIX;

Bnaoems. HaBbiKaMu 00pabOTKH
uHpopmanuu npu nomonm [1K




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM IUCHUILINHEI COCTABJIAET 3 3a4eTHbIe equHUIBI, 108 yaca,

B ToM yncie 0,2 3ayeTHbIe eANHULLI, 8 4YACOB HA 3a4eT

W3 Hux peanusyercs ¢ UCMOIB30BAHHEM AIEKTPOHHOTO O0OYYEHHUS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI 32 yaca
W3 Hux 4 yaca — nmpakTudeckas moAroToBKa

®opMa NPOMEKYTOUYHOM ATTECTANUN 3a4eT
4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBEIEHHOr0 HAa HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Bugpt yueOHO# paboThi,
BKJIIOYasi CAMOCTOSTENIbHYIO Pa00Ty 00yJatouxcs,
xR
g 5 MIPAKTUYECKYIO IOATOTOBKY U TPYIOEMKOCTh
o % (B yacax)
= @
2 5 OpPMBI TEKYIIETO
m
e g > 3 KOHTPOJIA
] (=7 CIICBACMOCTH,
No 3 5 = KonTakTHast paboTa mpemnomaBarens ¢ & Y ’
Pasgen 1ucUMIUIMHbY TEMBI S o X O < ®dopma
/i 5 A =t 00yJarOIUMHUCS = o
@) 3 = 2 = MIPOMEKYTOUHON
o (5]
A= ¢ £ aTTeCTaIUH
S S8 (no cemecmpam)
= CeMuHapckue 2 3
(=¥
= /IpaKTHYECKUE =
Jlexun Koncynpranuu S
/mabopaTopHbIe
3aHSTHUSA
Beenenue. lLlenun, 3agauM  JUCHMIUIMHBL.
1 [IpakTHdyeckoe MpUMEHEHHE METOIOB MOJCIUPOBAHHS 8 2 2 4 VYcTHEIH ompoc
B F€OJIOTUHL.
2. Craructuueckue Mertoasl B reojoruu. 2.1. | 5
Kunacrepubiit 1 QaktopHbiidi ananus. 2.2. IlpumeHeHue o
2 p ¢ p P 12 2 4 6 YcrTHBI# onpoc
M TIOCTPOSHHME pAa3IMYHbIX THIIOB JAWMarpamMm B
T'E€0JIOTHH.
3. OCHOBHBIE MOHATHUS TEPMOAUHAMUKH. 3.1.
3 OcHOBHBIE 3aKOHBI TEPMOIUHAMUKHU. 3.2. 5 15 2 6 7 VYcTHBIi onpoc,
TepmonuHaMu4eckre MOTEHITNAIBI. 3.3. TeCcT
Munnmuzanuss  3Hepruum  I'm66ca. 3.4.  dDa3oBbie




Bunpr yaeO6HOM paboTHI,

BKJTIOYAsl CAMOCTOATENBHYIO paboTy 00ydaronumxcs,

DOpMBI TEKYILETO

<
2
g
L 5 MPAKTUYECKYIO ITOATOTOBKY U TPYIOEMKOCTb
@ =
al © = = (B wacax) KOHTPOJIA
No 5 § h o= = YCIIEBACMOCTH;
0 ~ O
i Pasnmen quCHUIUINHBL/ TEMBI % o = = s ®dopma
— v
3 Y B e 8 IPOMEXKYTOYHOM
A S Konrakrnas paboTa npenojaatensi c | 9@ &
& S« & aTTeCTAluN
= 00yJarmuMucs s 3
< < T (no cemecmpam)
< O
o
=
JarpaMMBbl
4. TloaroroBka HCXOAHBIX JAHHBIX IS
MmoaenupoBanus. 4.1. Emuamnel u3Mmepenusa. 4.2. .
4 ACTHP N AL P 12 2 4 6 YcrTHbI# onpoc
MuHepabHBIH 1 XUMHYECKHH COCTAaB T'€OJIOTHICCKHUX
00BEKTOB
5. MopnennpoBanue MarMaTH4eCKHX
mporeccoB  MHHepanooOpasoBanus. 5.1. ITlpuHIMTBI
KIaccuukanu TOpHBIX ImopoAd. 5.2. I'eoxummdaeckue .
5 uca p PO 24,5 7 4 10 0,5 10 VeTHBI onpoc
ocobenHocTH Marmarumueckux mnopon. 5.3. CIPW- | 5
aHamu3:  [epecdyeT  XMMHYECKOro  cocTaBa B
MUHEPAJIbHBIN
6. MopenupoBanue nporecca
ocagkoHakorieHus. 6.1. ['eoxumuueckue 0COOCHHOCTH .
6 A 26,5 2 6 10 0,5 10 YcTHeIi onpoc
ocanouHbIx mopoy 6.2. Ilerpoxumuueckue MOAyu 6.3.
Vcrionb30BaHHe TEHETHUECKUX JHArPaMM
Hroro yacos 102 4 18 36 1 43




4.2 Tlnan BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThl 00yYAIOIIUXCSI 110 JUCIHIJIMHE

CamocrosiTenpHas paboTa 00yJaronmxcs VuebHo-
OueHouHoOe METOIHYECKOe
Cemectp Hassanue pasznena, TeMbl B 5 a6 Cpoku | Tpy/0eMKOCTb CPCICTEO obecneyeHue
HA CaMOCTOATCABHON PAbOTBL | oo erms (dac.) pea CaMOCTOATENbHOU
paboThI
Lenn, 3a1a4n JUCLUTIIIUHBL. VYka3zaHo B
[IpakTnueckoe IIPUMEHEHNE MetonoB| Pabora ¢ murepaTypHBIMH | B TEUEHUU 4 VeTHBI ompoc paznene V
MOJEJIUPOBAHUS B I€OJIOTHH. HWCTOYHUKAMHU cemecTpa P HacTosuen
IPOrpaMMBl
1. TloHdatne O MOJENMPOBAHUM U VYka3zaHo B
Mmojensax B reonoruu. 1.1. Mcropusi passutusi| Pabota ¢ imTepaTypHBIMH | B TCUCHHUH 5 VeTHBIH OMDOC paznene V
MeToAoB monenupoBaHus. 1.2. [IporpamMmHbIi HWCTOYHUKAMHU cemecTpa P HacTosuei
koMIuiekc Cenexrop IPOrpaMMBbl
2. CraTucTUYECKUE METOJbl B TI'EOJIOTHU. VYka3aHo B
5 2.1. Knacrepuslii u ¢aktopHsiii aHanmus. 2.2.| Pabota c nurepaTypHbIMU | B T€UEHUU 7 V eTHBL OIDOC pasznene V
[IpumeHeHne U MOCTPOEHHUE PA3IUYHBIX TUIIOB HMCTOYHUKAMU cemecrtpa P HacToALIEH
JMarpaMm B I€0JIOTHH. IPOrpamMMBbl
3. OcHOBHBIE OHATHS TEPMOJUHAMUKH.
YkazaHo B
3.1. OcHOBHBIE 3aKOHBI TE€PMOJAMHAMHUKHU. 3.2.
Pabora c nuTeparypHbIMH | B TEUEHUU . paznene V
TepMmonnHamMuyeckue MTOTEHIIUATIBL. 3.3. 6 VYeTHbli onpoc .
HNCTOYHUKAMHU cemecTpa HaCTOALEN
Munumuzanus saeprun ['m66ca. 3.4. dazoBbie
IPOrpaMMBbI
JarpamMmbl
4. TloaroroBKa MCXOIHBIX JAHHBIX AJIS VYka3aHo B
MozenupoBanus. 4.1. Enununsl usmepenud.| PaOota c nurepaTypHbIMU | B TEUEHUU 5 V CTHBI OIDOC paznene V
4.2. MuHepanbHbli U XUMHYECKHH COCTaB HNCTOYHUKAMHU cemecTpa P HaCTOALEN

T€0JIOTUYECKNX 00BEKTOB

IIPOrpamMMBl




CamocrosiTenpbHas paboTa 00yJaronuxcst Vue6Ho-
METOINYECKOE
OrneHouHoe
Cemectp HazBanwne pasacia, TCMbI B % 0a6 Cpoxku TpynoeMKocTh CPENICTBO obecneueHne
U CAMOCTOATCIBHON PAOOTRL| o) g (uac.) pea CaMOCTOATENbHOU
paboTHI
5. MoaenupoBanue MarmMaTU4YECKUX
MPOIIECCOB MHUHEPaI000pa3oBaHUsI. 5.1. VKA3aH0 B
[MpuHIMIBl KIACCU(PUKAIMA TOPHBIX TOPO/I.
Pabora ¢ muTepaTypHBIMH | B TEUECHUH . paznene V
5.2. ['eoxumuueckue 0COOEHHOCTH 10 YcTHBII onpoc .
HCTOYHHUKAMU cemecTpa HACTOSIIEN
marmMatuueckux mopoxa. 5.3. CIPW-anamus:
POrPaMMBI
rnepecyer XUMHYECKOTO cocTaBa B
MHHEPaJIbHBIN
6. MopenupoBaHnue npoiecca
YKa3aHo B
ocankoHakorreHus. 6.1.  T'eoxuMmuueckue
Pabora ¢ muTepaTypHBIMH | B TEUECHUH . paznene V
0COOECHHOCTH 0CaI0YHBIX TTOPO/T 6.2. 10 YcTHbI onpoc .
HCTOYHUKAMU cemecTpa HACTOSIIEN
[lerpoxumuueckue MOJlyJIn 6.3.
IPOTPaMMBI
Hcronp30BaHMe reHETUYECKUX JrarpaMm
OO61ast TpPyA0EMKOCTh CAMOCTOSITEIbHOM paboThl O TUCIUILIMHE (4ac) 43
N3 Hux 00beM caMOCTOSITEIBHOM pabOThl € HMCHOJb30BAHHEM 3JIEKTPOHHOIO O0y4YeHHSl M 20
AMCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHI (Yac)




4.3. Coaep:xanue y4eOHOro MaTepuajia

1. Bsepenme. llenmu, 3amaum aucuuIuivHbL [IpakTHyeckoe NpPUMEHEHHWE METOJIOB
MOJIETMPOBAaHUS B Teoloruv. Poyib M 3HayeHHE MaTEeMAaTUYECKUX METOJOB B IOBBIIICHUU
3((PEKTUBHOCTH T'€OJIOTOPA3BEIOYHBIX PaOOT.

1. TloHsATHE O MOIENMPOBAHUM U MOJENSAX B Teosorud. Heo0XoauMocCTh HCIONIb30BaHUS
MHOI'OMEpPHBIX MOJeNeld MpH M3y4YEeHUH TIeOJOrMYeCKMX OOBEKTOB M SBICHUH. Buabl um Tumsl
Mozenel. [IpuHIUIBI 1 METO/BI T€0JIOT0-MaTEMATUYECKOTO MOJEIINPOBAHMSL.

1.1. Hcropusa pa3BuTuss METOAOB MozeaupoBaHus. lcmonp3oBaHue MareMaTHYECKHX
METOAOB i 00paboTKM reonornyeckux JaHHbIX B 19 - 20 B.B. COBpEeMEHHOE COCTOSIHHE WU
Ipo0JIeMbl MATEeMaTUYECKON T€0JIOTUH.

1.2. Iporpammusiii komiiekc Cenexkrtop. OCHOBHBIE 3Tallbl pPa3BUTHS METOJOB (H3UKO-
XMMHUYECKOI0 MOJEIMPOBaHUSA (MCTOpUYECKash cIpaBKa). MeToandyeckue M TeOopeTHYECKHe
BOMPOCHI, CBSI3aHHbIE C UCMONb30BaHUEM OBM B (QHU3MKO-XMMHYECKOM MOJEIMPOBAHUU B
reoxuMuu. MunuMu3anus 31epruu ['no6ca (cpaBHUTEIBHOE ONUCAHKE CYIIECTBYIOILUX IIPOrPaMM)
[Tonsatue oTkpbIThIX Hu 3akpbIThIX cucteM 1o J[.C. Kopxunckomy. IlpuHimn crabuibHOTO,
METacTabUIbHOI0, YAaCTUYHOI'O PAaBHOBECHS, pacuyeT HEOOpaTHMOM 3BOJIIOLUU T€OXUMHUYECKHX
cucreM. OOpaTtHble (QU3MKO-XUMHUYecKHe 3amaun. OCcOOEHHOCTH TNPHUMEHEHHs IMPOrPAMMHOTO
KoMIUIeKkca «CeneKkTop» K MOJEIMPOBAHUIO T€0JIOT0-TEOXUMHUYECKUX MPOLIECCOB.

2. Craructuyeckue Meroabl B reosiorud. IloHATHEe O OOCTOBEPHOM, HEBO3MOXHOM U
ciyyailHoM coOblTusiX. YacToTa, YacTOCTh, BEpPOSTHOCTb IMOSIBIEHUS COOBITUS. 3aKOH
pacripenieieHusl CIydailHOH BENMYMHBI M CHOCOOBI ero 3amanus. [paduyeckoe uzobOpaxeHue
BEPOSATHOCTH COOBITUS MONAJaHUs CIy4allHOM BENMYMHBI B 3aJaHHbI HMHTEpBal €€ 3HAYCHMH.
[TapameTpsl pacnpeneneHus CIy4aiiHON BEJIMYMHBI: MaTEMaTHUECKOe O)KMJIaHUE, MOJia, MEJUaHa,
JMcIiepcus, cTaHaapT, Kod3pduuueHT Bapuanuu, Ko3()(UIUEHTHl acUMMETpPUM M 3KClecca.
Bo3MmoskHBIE POPMBI KPUBBIX PACHPECTICHHS CITy4ailHOW BETHYUHBI.

2.1. Knacrepublii u Qakropubiii ananus. KoppemsiuoHHbIE 3aBUCHMOCTH MEXKIY IBYMS
cillydailHbIMM BenuuuHamMu. CriocoObl BBISBIEHUS U MCCIEIOBAaHUS KOPPEISLUOHHBIX CBSI3EH.
JInHENHbIE U HETMHEWHBIE YPABHEHUS PETPECCUH.

2.2. llpuMeHeHue M TNOCTPOEHHE pA3IMYHBIX TUIIOB AWarpamMm B Teosoruu. buHapHbIe
nuarpammsl. TpoiiHble 1MarpaMMBl.

3. OcHoBHblE MOHATUSA TepMoAMHAMUKH. [Ipeamer tepmomuHamuku. OOuue 3amedaHus U
ocHOBHbIe ormpeneneHus. OOpatumple U HeoOpatumble mpoueccbl. OOBEKTHI U METOIbI
UCCIIEIOBaHMs. YpaBHEHUS COCTOSIHMS. MareMaTHdecKue COOTHOIIEHHS, CBSI3bIBAIOIIME
napaMeTpsl COCTOSHUA. DHeprus. BHyTpenHss sueprus. Temora u pabdora.

3.1. OcHOBHBIE 3aKOHBI TepMoauHamMuku. [lepBoe Hauano TepmoauHamuku. lIpuMenenue
IIEPBOrO0 HayajJa TEPMOJMHAMUKM K XMMHUYECKUM peakuusM. TepMOXMMHMs. OHTaIbIUA
oOpa3oBaHMs M SHTAJIBNNA cropanus. Bropoe Hauano TepMOAMHAMUKH.

3.2. TepmoauHamuueckue mnoTeHuuanbl. CTaHAapTHbIE TepMOJUHAMUYECKHE (YHKIUU:
SHTAJIBIINSA, SHTPONHUS U U300apHO-U30TEPMHUUECKUN TOTEHIINAT

3.3. Munumu3aius sueprun ['m66ca.

3.4. ®azoBbie guarpammbl. DazoBeie npeBpanieHus. [IpaBuno ¢a3 'nd6ca. CTabuiIbHOCTD
das.

4. IToaroToBKa UCXOMHBIX JAHHBIX JUTIsI MoJenrpoBanusi. CriocoObl pacdéTa, COTIaCOBAaHUS U
00paboTKH TepMOJUHAMUYECKONM HHpOpManuu. B reoXxMMHYeckKMX ¢ METPOJOTHYECKUX
HCCIIEIOBAaHUSIX YacTO BO3HUKAET HEOOXOJUMOCTh pacueTa HEU3BECTHBIX 3HAYEHHH CBOOOJHOM
sHepruu odpazoBanust [ M66ca coeqMHEHUH 110 X U3BECTHBIM COJIEPIKAHUSAM B CUCTEME.

4.1. Equnnnel uzMepenus. ['paMMbl, BECOBBIE TPOLIEHTHI, MACCOBBIE MPOLEHTHI, PPM, MOJIN.
OCHOBHBIE UICTOYHUKU HEKOPPEKTHOCTH UCXO/HBIX JaHHBIX.

4.2. MuHepanbHbII U XHMHUYECKHH COCTaB TE€OJOTHMUYECKHMX OOBEKTOB. BHIbI M crocoObl
3anucH. [IpuBeneHne aHaIM30B K €MHOOOPA3HOM 3aIuCH.
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5. MopenupoBaHue MarmMaTH4ecKHUX IMPOLECCOB MHUHEpanooOpa3oBaHUs. TeopeTndyeckue
OCHOBBI pacyera (PU3UKO-XUMUYECKUX PABHOBECUH B CJOXKHBIX MHOTO(a3HbIX TIeTepOTreHHBIX
CUCTEMAX.

5.1. Ilpunuunel knaccuuKalu TOPHBIX MOPOJ. B3auMOCBSI3b MEXAYy XUMHUYECKHM
COCTaBOM, (pU3MUECKUMH CBOMCTBAMH M YCIOBHUAMHU O0Pa30BaHMSI MarM.

5.2. T'eoxumuyeckue 0ocoOeHHOCTH MarmMaTudeckux nopod. Kosdbduuuentsr pazmeneHus.
Bapuanumonnsie auarpammsl. [ eoTepMOMETpBI i re00apOMETpHI.

5.3. CIPW-ananu3: mepecueT XMMHYECKOTO COCTaBa B MHHEpalbHBbIN. [IpuHIIMI pacuera.
OcobeHHOCTH pacdyeTa MHHEPATbHOTO COCTaBa KHUCIBIX, OCHOBHBIX M YJIbTPAOCHOBHBIX IOPOI.
['oToBBIE IPOrPAMMBI U AJTOPUTMBI.

6. MonenupoBaHue Mpolecca 0caJKOHaKOIIEHUS.

6.1. T'eoxumuueckue OCOOEGHHOCTH OCaAO4YHBIX TMoOpoA. OOCTaHOBKM BBIBETPUBAHUSI.
Jlnarene3. DneMeHTHbIE QanralbHbIC WHINKATOPBI.

6.2. Ilerpoxumuueckue Moayau. ['maposu3aTHbIE MOYJb. AJIFOMOKPEMHHUEBBIA MOYIb.
®emuyeckuid MOy b, TUTaHOBBIM MOYJIb. IHIEKC XMMUYECKOTO BBIBETPUBAHHSI.

6.3. Hcnonb3oBaHWEe TEHETHMYECKUX auarpamMM. TpoitHas nuarpamma A.b. PonoBa s
[JIMHUCTBIX OTHoKeHuM. Krnaccudukanmonnas nuarpamma juist necuaHukoB @. Ilertumxona.
I'enetnueckas AuarpaMMa JUarHOCTUKH (ariuid.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHII U JIaDOPATOPHBIX PadoT

Ne Ne HaumenoBanue ceMuHapoB, npakTHueckux | Tpynoemk OueHoYHbIE dopmupye
n/m pasnena U 1abopaTOpHBIX PabOT OCTh cpencTea MBIE
Y TEMBI (uac.) KOMIIETEHI]
JUCIUIT Beerjix uu*
JINHBI 0 |mpakt (uHIMKaTo
4acoM4eCK] pBI)
B o
HOJITO|
TOBKa
1 2 3 4 5 6 7
1 | BBemeH | 3HaKOMCTBO c nporpammamy, | 2 YCTHBIHU OIIPOC [1K-4
uue NPEIHA3HAYEHHBIMHA Ul MOJEJIMPOBAaHUS, MKk

Ha mpumepe IIK Cemekrop. Pabora c
0a3aMU JaHHBIX.

2 1 [porpammusnii  kommiekc  Cemekrop. | 2 YCTHBIN ompoc, | [TK-4
MopenupoBaHue 105K1€BOH BOJIBI. 3a4eT 3aJaHus WK ks 2

3 2 Hcnonp30BaHUE CTATHCTHYSCKUX METOMOB | 2 YCTHBIN ompoc, | [TK-4
111 00paOOTKH T'€0JIOTMIECKUX JITaHHBIX. 3a4eT 3aJaHus WNKrks.1

4 2 [MocTpoeHne pas3HBIX THIIOB AWArpaMMm B | 2 YCTHBIN ompoc, | [TK-4
Tre0JIOTHH 3a4eT 3aJaHus WK ka1

5 3 WuTepnperanus AuarpamMm IDIaBICHAS 6 YCTHBIN ompoc, | [TK-4
3a4eT 3aJaHus WK ks 2

6 4 OO0paboTKa MaHHBIX XMMHYECKOrO cocTaBa. | 4 YCTHBIN ompoc, | [TK-4
Ilepecuer gaHHBIX XUMHUYECKOTO aHAJIM3a B 3a4eT 3aJaHus WK ks

MOJIBHBIC KOJIHYCCTBA.

7 5 WnTepnperanns BelIeCTBEHHOTO cocrtasa | 4 YCTHBIN ompoc, | ITK-4
MarMaTH4ecKux TOPHBIX opox. 3a4eT 3aJaHus MK ka1
IToctpoenue KJIAaCCU(UKAIIMOHHBIX WK ks 2
JHarpamMmm.
8 5 Ilepecuer  xummuyeckoro cocraBa Ha | 6 2 YCTHBIN ompoc, | ITK-4
HOpPMAaTHUBHBIE MUHEpAITHI 110 MeToxy CIPW 3a4eT 3aJaHus MK ka1
WK ks
9 6 Wurepnperanust  cOCTaBOB  OCaJO4HBIX | 4 2 YCTHBbIH ompoc, | [TK-4
TIOPO/I. Pacuer OCHOBHBIX 3a4eT 3aJaHus WK ka1
METPOXUMHUYECKUX T€HETHYECKUX MOZIYNEH. U Kk4.2
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Pacuer HHJIEKCa XHUMHYECKOTO
BeiBeTpuBanus (CIA)

10 6 Pacuer kpucramoxumuueckux —Qopmyra | 6 YCTHBIN ompoc, | [1K-4
OPO1000Pa3yIONINX MUHEPATIOB 3a4eT 3aaHus UKnka1
UK 2

4.3.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CTYJIeHTAMH B paMKax caMocTosiTeJbHOi padoTsl (CPC)

Ne Tema 3anaHue ®opmupyemas NAK
nn/n KOMIETEHIHS

1 Tema 2. Muoromepnsiii | Koncnexr, pedepar IK-4 WK ka1
KOPPENALUOHHBII  aHamu3.
MHOX€eCTBEHHas1 perpeccus.
Koppensuuonnas Marpuna.
(ocHOBa MeTOna, MPHHIIHIIBI
pacuera, o0nacTh
NPUMEHEHUSI B TEOJOTHUH,
IPUMEPHI UCTIOJIB30BAHMSA)

2 Tema 2. MmuoxectBennas | KoHncmexkr. IIK-4 WK ks
perpeccust u ee
HCIIOJIb30BaHNE ISt
NpeICKa3aHus CBOWCTB
TeOJOTHYECKHX  OOBEKTOB.
(ocHOBa MeTona, MPHUHIUIIBI
pacuera, 001acTh
MPUMEHEHHS B TCOJIOTHH,
MIPUMEPHI ACTIOTIH30BAHUS )

3 Tema 4. ducnepcuonnsiii | Koncmekr IIK-4 WK ka1
aHamu3.  OmHO(AKTOPHBIH,
IBYX(aKTOPHBIH

JIACTIEPCUOHHBIN aHaIu3.
(ocHOBa MeToOna, MPHUHITUITBI
pacuera, obnacTh
NPUMEHEHHUS B TEOJIOTHH,
MIPUMEPBI HCTIOTIH30BAHUS)

4 Tema 3. ®a3oBnie 1IK-4 WK ks
paBHOBECHS KaK OCHOBA
Tre0JIOTHYECKOM
TepMOOapOMETPHH

Pedepar, npesenTarys

5 Tema 3, 6. 'azorugpatel B | Pedepar, mpeseHTanus. IIK-4 UK xa 1
ocajakax Baiikanbckoit UK ks 2
BIIaIMHEIL. Dusnko-
XUMHUYECKHUE YCIIOBHSX
obpazoBaHmsl.

6 Tema 5. Omsuko- | Pedepar. IIK-4 WK ka1
XAMUYECKHE (hakTopsl MK ka2
THIPOTEPMAITLHOTO

MUHEPAT000pa30BaAHUS

4.4. Meroanyeckue yKa3aHHMs 10 OPraHU3alMU CAMOCTOSITEIbHON PadoThI
CTY/ICHTOB

CryneHTtaM MpeIOKEHBl TEMbl JUIS  CaMOCTOSITENIbHOTO  YIIyOJ€HHOro  M3ydeHUus
mucuuiuiHel. CaMocTrosiTenbHas paboTa BKIIIOYAeT W3ydyeHUe (OHIOBOM, yueOHOH IuTepaTypsl U
MaTepuasoB U3 cetu MHTepHeT, X KOHCIIEKTUPOBaHUE U 00CYKI€HUE Ha MPAKTUYECKOM 3aHATHH.
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4.5. IlpumMepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

HaIMcaHHe KypCOBBIX paboT MO AUCHUIIMHE HE MPEeIyCMOTPEHO YUeOHBIM IJIAHOM

V. YYUEBHO-METOJUYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) nepeuens 1umepamypol

1. KpaitnoB C.P. I'eoxumus noazemusix Boxa / C.P.Kpaitnos, b.H.Psikenko, b.H.I1IBen. —
M.: Hayka, 2004. — 678 c.

2. TomyGeBa H.B. MaTemaTu4eckoe MOJCIUPOBAHUE CUCTEM U TPOIECCOB [ DIEKTPOHHBIN
pecypc] / H.B. TomybeBa. — <«Jlamb», 2016. - 191 c¢. Pexum npocryma:
http://e.lanbook.com/books/element.php?pll_id=76825, - OBC "Jlaup"

0) nepuoouueckue uzoanus

Kypnan ¢usndeckoit xumun. — MockBa, Poccuiickas akagemust Hayk. 1934-2023. Crarbu

noctymHsl Ha https://www.elibrary.ru, https://sciencejournals.ru/list-issues/fizkhim/)

8) CNUCOK A8MOPCKUX MEMOOUYECKUX PA3PADOMOK:

1. beruunckuii B.A., Hcae B.I1., Tynuusia A.A. OU3HKO-XUMUYECKOE MOJICTHUPOBAHUE B
HedTerazoBoi reoxumun. Yacts 1. Teopust u MeTomon0rus PU3NKO-XUMUIECKOTO MOICTHPOBAHUS:
VYuebnoe nocobue.-Upkyrck: UT'Y, 2004.-131c.

2. berunackuit B.A., UcaeB B.I1., Tynumnsin A.A. OU3HKO-XUMUYIECKOE MOJICTHPOBAHUE B
HedTerazoBoi reoxumun. Yacte 2. Mojenu reTeporeHHbix cucteM: YueOHoe mocodue.-Mpkyrek:
nry, 2004.-150c.

r) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H OUCKOBbIE CHCTEMbI
NHTepHeT-UCTOYHHMKU:

1. Hayynas oubnmorexa UI'Y um. B.I'. Pacnyruna http://library.isu.ru/ru

2. l'ocynapcTBeHHas MyOaMyHas HAy9HO-TEXHUYECKash OMOIroTeka — Www.gpntb.ru

3. Poccuiickas rocynapcTBeHHas oudimoreka -_https://www.rsl.ru

4. BcepoccuiicKMil HaydyHO-HMCCIIEI0BAaTENbCKUI IeoJoru4eckuii MHCTUTYT uM. A.IL

Kaprimackoro - https://vsegei.ru/ru
5. UHdopmanlMoHHO-U3/1aTeNbCKUIT LIEHTp 10 TeoJIoTMM U Heapomnoib3zoBaHuio 000
«[eonnpopmmapk» — www.geoinform.ru

6. The Geological Society of America - https://www.geosociety.org

JIeKTPOHHO-0nOnoTeunbie cucremsl (ABC) UT'Y

1. DnexkTpouHbIi unTaNbHbIN 3a1 «bubdaroTex» (ampec noctyna https://isu.bibliotech.ru)

2. OBC «M3narensctBo «Jlaub» (aapec moctyma http://e.lanbook.com)

3. O6pa3zoBarenbHas miarhopma «kOpai (agpec moctyna https://urait.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOHo-1200paTopHOE 000py10BaHMeE:!

KomnbrotepHslii kinace reosorndyeckoro ¢akynbrera (aya. 221). O6opynoBaH TeXHUUECKUMU
cpenctBamu oO0yueHus: Kommbiorepsl — MoHOOIOKH ROSCOM ¢ BO3MOXHOCTBIO MOAKITIOUEHUS K
cetu «uTEepHET» M O0bOecmeueHneM J0CTyNa B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny opranmzauuu, npoektop CASIOXL-V-2, noyroyk ASUSKS50NGseries, skpan Ha TpeHOre
Da-LiteVersatol 178*178, kom0oHKH.

13


https://www.elibrary.ru/
https://sciencejournals.ru/list-issues/fizkhim/
http://www.gpntb.ru/
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6.2. IlporpaMMHoOe oGecnieyeHue:

HanmvenoBanue Cpox
MIPOrPaMMHOTO JIEACTBUS
O6ocHOBaHUE JJIs1 TOIH30BAHUS Jara Begaun
No MPOJYKTa Komn-Bo . npasa
[MO(JIuuensus, JloroBop, CYET, aKT UIH HHOE) JIUTICH3UU

IIOJIb30BaHU
s

GoogleChrome
57.0.2987.133 VYcaoBus Yca0BUS UCTIONB30BAHUS MO CCHUIKE: YenoBus
1 (exeromno npaBooGna | https://www.google.ru/chrome/browser/privac | npaBoob6aaga | 6Geccpouno
OGHOBIIIEMOE Jareis yleula_text.html Tens
110)

Microsoft Office
2003 Win32

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

Corel Draw
3 Graphics Suite X6 3
AE

1031 T'ocynapcTtBeHHBbIH KOHTpakT Ne 03-

019-13 11.06.2013 GeccpouHo

Acrobat
Professional 11
AcademicEdition
4 License Russian 20 Joroop noapsiga 04-040-12 ot 21.09.2012 31.07.2015 6eccpoyHO
Multiple

Platforms Adobe

6.3. TexHnuyeckue M JIeKTPOHHBbIE CPeACTBA:

[Ipn peammsanuu nOporpaMMmsl  AUCLUIUIMHBI AyIUTOPHBIE 3aHATUSA NPOXOUAT €
UCIIOJIb30BAHUEM CTAI[MOHAPHOIO MYJIBTUMEAUHHOTO MPOEKTOPa M MEPCOHAIBHOTO KOMIIBIOTEpA
JUISL IGMOHCTPAIIMH MTPE3EHTAINiI MaTepraa B JICKIIMOHHOM ayTUTOPHH, 000PYIOBAHHOM SKPAHOM.

DJIEeKTPOHHBIC CPEACTBA OOYUYCHHS MO IUCHHUIUIMHE «MOJIEIMPOBAaHHE T'€OXHMMHUYECKUX
MPOLIECCOB» pa3MellleHbl Ha oOpa3oBaTenbHoM mopraie UI'Y (educa.isu.ru).

JIi1st MaTepranbHO-TEXHHYECKOT0 00SCIIeUeHH s TUCIUITMHBI HCIIOJIB3YIOTCS: KOMITBIOTEPHBIN
KJIacc reojiornyeckoro gaxynprera UI'Y.

VI1.OBPA3OBATEJIbBHBIE TEXHOJIOT'NHU

OOydeHue MPOU3BOAMUTCS C HCIHOJIB30BAHWEM YACTUYHO DJIEKTPOHHOTO OOyYeHUs H
JTUCTAHIIMOHHBIX 00pa3oBaTeNbHbIX TexHoNoruit: O0pazoBatenbubiid moptan UI'Y educa.isu.ru

B paMkax AMCHUIUIMHBI MPEAYCMOTPEHO Yy4YacTHE B BHUJCOKOH(EPEHIMAX, MPOBOAUMBIX
HAyYHBIMH WHCTHTYTaMd. CCBUIKM Ha TPOBOJUMBIE MEPOIPHSTHS OOHOBJISIFOTCS B AJIEKTPOHHOU
cpeae educa.isu.ru

[TpakTuKyeTcs 3KCKypcHsl B J1a0OpaTOPUI0 MOJEIMPOBAHHUS T€OXUMHUYECKHX IPOIIECCOB
WNuctutyra reoxumun uMm. A.Il. BunorpagoBa CO PAH. CryneHTsl MOTYT MO3HAaKOMHUTBCS C
Hay4YHBIMU IIPOEKTaMU B 00JIaCTH MOJAEIMPOBAHMS, 337]aTh CBOM BOIIPOCHI YUEHBIM U MONPOOOBATH
CaMOCTOSITENILHO Pa3paboTaTh U ONMUCATh TEPMOJIUHAMUYECKYIO MO/JIENIb T€0JIOTHYECKUX MPOLIECCOB,
WCTIONB3YI0 B JAbHEHINEM IMOJTyUYeHHBIE TaHHBIE JIJIsl HAITMCAHUS KYPCOBBIX NMPOEKTOB, JUILIOMOB
WM TE3UCOB Ha KOH(EPEHIHIO.

HanmenoBaHue TeM 3aHATHI ¢ HCIOJIb30BAHMEM AKTHUBHBIX (popM 00yueHus:

Bun dopma / MeTo b Kon-8o
No Tema 3anaTus
3aHATUA WHTEPAKTHBHOTO OOYJCHHUS 4acoB
MonenupoBanue MIpaKTUIeC T
1 | MeTacomMaTH4eCcKUX Ko€e pyn Y ’ 2
aHAJIA3 CUTYaIlHH
MPOIIECCOB 3aHATHE
2 | MonenupoBaHue MIPaKTUIeC ['pynmoBkie nuckyccuw, 2
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TEXHOI'CHHBIX CUCTEM

KO€
3aHATUC

AHAJIN3 CUTyallunu

HUtoro yacos

IS

VII1.OOEHOYHBIE MATEPHAJIBL U1l TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUU

[TacnopT QoHIa OLEHOYHBIX CPEACTB OMpEeisaeT MepedeHb (HOPMHUPYEMbIX TUCIUILTUHON
KOMIIETEHIIMH (MHIMKATOPOB MX JOCTH)KEHUI), COOTHECEHHBIX C pe3yJabTaTaMu OOyuUeHHs B BHJIE
XapaKTePUCTUKHU JECKPUIITOPOB «3HATHY», «yMETb», «Bianerb» (cM. pasgen |l macrosmeit PIII);

Iporpammy

OLICHUBaHU

KOHTPOJINPYEMOU

KOMIICTCHII U

(MHIMKAaTOPOB

JOCTHIXCHUA

KOMITETEHIIMH), COJICPKAIIYI0 HAMMEHOBAHUE OIICHOYHBIX MAaTEPUANIOB [ 00SCIICUEeH Sl TEKYIIEro
KOHTpOJISI U TNpoMexyTouHoit arrectanuu (tadia. VII.1), cOOTHECEHHBIX C KOHTPOJIMPYEMBIMU
TeMaMu W/WIW pa3zlielaMd AUCHMIUIMHBL M IUJIAaHUPYEMbIMU pe3ylbTaTaMu, IIOKa3aTeleM U
KPUTEPHUSIMH OLICHUBAHUS, a TAK)KE XapaKTEPUCTHKY OLIEHOYHBIX MATEPHAIIOB JUIS OOECTICUeHUs
TEKYIIET0 KOHTPOJI U MPOMEKYTOUYHON aTTecTallid MO AUCHUUIUIMHE, B TOM YHCIE OIICHKY
3aIIAaHMPOBAHHBIX PE3YJIBTATOB U MEPEUYCHB OIICHOUYHBIX MAaTEPHAIOB (CPEICTB) U XapAKTEPUCTUKY
KpUTEPUU UX OLCHUBAHUSL.

V1I.1 [IporpamMmma onieHUBaAHHUS KOHTPOJHPYEMOIl KOMIIeTeHIIMHU

Tema nnu Kon [InanupyeMslil pe3yiabTaT ITokazaTens Kpurepuit HanmenoBan
paszen HWHJIHKATO OIICHHBAHUS He
JUCIIATLIINH pa OoC
Bl KOMIIETEH TK | 1A
10504
1. HIKpks;; | 3HaTh: MOHSTHE o | Bnageer OTBeyaeT HA C 3
Bsenenue. Onpeoens | MOIENUPOBAHUN W MOJIENAX | MATEPHAIIOM U | YCTHBIE
Lenn, em B T€OXHMUH; TEPMHUHOJIOTHE | OIPOCHI U3
3a1auu Heobxoou # 110 Teme TepeyHs
JUCHHUIUINH | Mblll YMeTh: BOIIPOCOB
BL paxmuue | - HCKaTh HCXOJIHYIO TeKyIIen
[IpakTuueck | ckux TEPMOJIMHAMHYECKYIO YCIIEBAEMOCTH
oe Mamepua | “THHOPMAITHIO JUIst
MPUMEHEHUE | 7 U MOJICITUPOBAHUS
METOJIOB Memoobl Ire0JIOrHYECKUX CHCTEM
MOJIETTpOBa | ucciedosa | Baaaerhb:
HHS B Hull 0ns bazoBeiMu HaBBIKAMU
TEOJIOTHH. nposedern | paborel Ha IIK, moumcka u
us aHanm3a HH(QOPMAaIIUU B CETH
onvimos u | Untepuer
aKCnepum
eHmos
HIKnks, | 3HaTh MIPUHLINIIBI u | Bnageer OrBeuaer Ha C 3
Yuacmeye | coBpeMeHHBIE METOJIbl | MATEPUAJIOM U | YCTHBIC
m 6 | aHamM3a M MaTeMaTUYECKOH | TEPMHHOJIOTHE | OMPOCHI U3
ocyujecme | 00pabOTKH i 110 TeMe TIepevHs
JeHuu METPOJIOTHYECKOTO i BOIIPOCOB
omoenvt | IETPOXUMHUIECKOTO TeKyIIeH
bIxX Marepuanga C MpUMEHEHUEM yCIIEBAaEMOCTH
omanos KOMITLIOTEPHOTO
HAYuHblX | MOJETUPOBAHUSI
uccneoosa | Baanerb HaBLIKAMU
HUt u | 00paboTKH HHPOPMALIUH TIPH
npogeder. | nomomuu 11K

15




us

ONnbIMos u
9KCnepum
eHmos
2. UKk, | 3HaTh TIOHSATHE o | Bnageer OrtBeuyaer Ha C
Cratuctuue | Onpedens | BEPOSTHOCTH COOBITHS; | MATEPUAIOM B | YCTHBIC
CKHUe em BO3MOXXHOCTh ~ NPUMCHCHHUS | TSPMUHOJIOTUE | OIPOCHI U3
METObI B HeobXo0u | CTaTUCTUYECKUX JaHHBIX i o Teme MepeyHs
re0JIOTHH. Mol YMeTh NpuUMEHSTh KJacTep- BOIIPOCOB
¢axmuue | aHanm3 TUTS aHanmm3a TeKyIIen
CKUX MEPBUYHON  T€OJIOTHYCSCKON yCIIEBaEMOCTH
mamepua | nHGOPMAINH;, WCIIOIb30BaTh
au 6a3oBbIe CTaTHCTUIECKIE
memoowr | byukuuu Excel qnsa ananmmsa
uccne0osa | YMCIOBOH  TEOJIOTUYECKOMH
HUll 0714 nHpOpMaInm;
nposeder | BaageTb HaBbIKaMHU Pa0OTHI
ust B nmporpamme MC Excel
ONnbIMos U
IKCnepum
eHmos8
3. HIKngs, | 3HaTh 3aKoHBI | Bioageer OrBeuaer Ha CT
OcHOBHEBIE Yyacmeye | TepMOIMHAMUKY, OCHOBHBIE | MAaTEpPHAJIOM U | YCTHBIE
MTOHSITUS m 6 | TepMUHBI, TpaBWiIO (a3 | TEPMHUHOJIOTHE | ONPOCHI U3
TepMoauHaM | ocywecme | ['nboca, mpaBwia | i Mo Teme TIepeYHs
VKA JleHuU MTOCTPOCHUS (hazoBbIX BOIIPOCOB
omoenbH | TUarpaMmm TeKyIIen
bIX Ymerh aHAJIM3UPOBATh YCIIEBAaEMOCTH
9Manos (hazoBBIE AHIATPAMMEI,
Hayuuslx | Baagerb criocobamu
uccnedosa | 00pabOTKU M UHTEPIIPETALH
HUull U | TEOJOTHIECKOM
npogeder | nHMOpMAITUH, HaBBIKAMH
us CPaBHHUTEJIBHOI'O aHAIN3a
OnbIMos u
aKCnepum
eHmos
4, U/[Kpk,> | 3HaTh equHUIBI U3MepeHus, | Bnageet OrtBeuyaer Ha C
[ToaroToBka | Yuacmeye | mcnonb3yeMblie B | MaTepuajioM U | YCTHBIC
WCXOIHBIX m 6 | TeOIIOTUIECKIX TEPMHUHOJIOTHE | OIPOCHI U3
JNaHHBIX U1 | ocywecme | uccnenopanusx.  CrocoOsl | ¥ o Teme NepeYHs
MOJICIIUPOBA | JleHuUU ux nepecyera u BOIIPOCOB
HUS omoenbH | KOHBEPTHPOBaHHUA. Bumpl u TeKyIIen
bIX CHocoObI 3allMCu JaHHBIX O yCIIEBa€MOCTH
9mManos MHUHEPAJIBLHOM u
HAYYHLIX | XUMHAYECKOM cocTaBax
uccnedosa | OPOA.
HUT u | YMeTb pacCUUTHIBATh MOJH
npogedeH | BEIIECTBA, rpaMMBbl,
ust KOHBEPTHPOBAThH pa3HbIC
ONbIMOS U | STUHUIIBI H3MEPEHUSI.
oxcnepum | Baagerb HaBbIKaMU
eHmos pacuéra, COIJIaCOBaHHA H
00paboTku
TEPMOJIMHAMUYECKON
nH(bOpMaIuu
5. UKk, ,; | 3HaTh  mpencraBineHuss o | Brnageer OTBeyaeT Ha C
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Mogenupos | Onpedens | MexaHM3Max OSHIOTCHHBIX W | MaTE€PUANIOM U | YCTHBIE
aHue em 9K30TEHHBIX MPOIIECCOB | TEPMHHOJIOTHE | OMPOCHI U3
MarmMatudec | Heobxoou | MUHEPaTIooOpa3oBaHUI u | i mo Teme MepeyHs
KHX Mblll pyaooOpazoBaHus BOIIPOCOB
MIPOIIECCOB ¢axmuue | YMeTb OCYIIECTBISATH COOp TeKyIIen
MUHEPATI000 | cKux u  00paboOTKy  HMCXOTHOMN yCIIEBA€MOCTH
pa3oBaHUs mamepua | ©HPOpPMAUK AT CO3IAHHSA
) u | MoJenu T€0JIOTHIECKOTO
MemoObl | TIporecca
uccnedosa
Hui  0ns
nposeden
ust
ONvIMoOEG U
IKCnepum
eHIMog
HIKngs, | 3HaTh MIPUHLIUIIBI u | Bmageer OrBeuaer Ha
Yuacmeye | coBpemenHbie METOMBI | MAaTEPHAJIOM H | YCTHBIC
m 6 | aHaNM3a W MAaTEeMATHUYECKON | TEPMUHOJIOTHE | OMPOCHI U3
ocywecme | 00pabOTKH i IO Teme TepeyHs
Jenuu METPOJIOTHYECKOTO u | 3Haer BOTIPOCOB
omoenbH | TIETPOXUMHYECKOTO OCOOCHHOCTH | TeKyIIeHl
bIX MaTepuaia ¢ NPUMEHCHHEM | MPOTCKaHUS yCIIEBACMOCTHU
9manos KOMITBIOTEPHOTO T€OJIOTHUECKU
HAYYHLIX | MOJICNIMPOBAHHS X MPOIIECCOB C
uccnedosa | YMeThb BEIOMPATH | TOYKH 3pEHUS
Hutl # | HeOOXOTUMEIE METOMBI | TEPMOJUHAMHU
npoeeder | KOMIIBIOTEPHOTO KU,
ust MOJICIIMPOBAHUS, UCXONS H3 | yMeeT
onvimos u | KOHKPETHBIX 3aja4 | BEIOMPATH
9KCnepum | TEOJIOTUIECKUX HEOOXOTUMEIE
eHmog HCCIIeIOBAHNU; METOIbI
KOMIIBIOTEPHO
Baajaers HaBbIKAMHU ro
CaMOCTOSITEIBHOW ~ HAY4YHO- | MOJCITUPOBaH
HCCIIEI0OBATENBbCKOM us;
JeSITENBHOCTRIO, TpeOytoIel | crocobeH
IIUPOKOTO  TE€OJIOTHYECKOTO | CAMOCTOSITENh
o0pa3oBaHUsI. HO
cthopmupoBaTh
MOJIEINTb
T'€0JIOTUIECKOT
0 mporiecca
6. WK ks | 3HATH reoxuMmudeckue | Biageer OrtBeuyaer Ha
Mogenupos | Onpedens | 0OCOOEHHOCTH OCaJIOYHBIX | MAaTEPHAJIOM U | YCTHBIC
aHue em OpOJ; TEPMUHOJIOTHE | OMPOCHI U3
mporecca Heobxo0u | YMeTh OCYIIECTBISATH COOp | U IO TeMe TIepedHs
OCAQJIKOHAKO | Mblll 1 0o0paboOTKy  HCXOIHOM BOITPOCOB
TUICHHS ¢axmuue | uHGOPMAIUU UIS CO3TAHUS TeKyLIen
CKUX MOJIENTN Te0JIOTUIECKOTO yCIIeBaEMOCTHU
Mamepua | Tporiecca
) u
MemoOobl
uccnedosa
HULlL 014
npogedex
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us
onsvlmose u
IKCnepum
€Hnoe6
HIKpks, | YMeTb _ paccuuThiBaTh U | Braneer OrtBeuyaer Ha C 3
Yuacmeye | untepnpeTpoBaTh MaTepualioM U | YCTHBIE
m 8 | TCOXUMHUYCCKHUEC MOAYJH, | TCPMUHOJIOTUC | OIIPOCHI U3
ocyujecme | CTpOUTH U | ¥ 110 TeME nepeuHs
JIeHUuU UHTEPIPETUPOBATH 3HaeT BOIIPOCOB
OmoenbH KJTaccu(PUKAITMOHHBIC METOIUKY TEeKyLIeil
blX AuarpamMmmabl; IIOATOTOBKH yCI€eBacMOCTH
2Manos Baajaerp METOJAaMM | JAHHBIX JJI
HAY4YHbIX KOMITBIOTEPHOI'O KOMIIBIOTEPHO
uccneoosa MOACIIUPOBAHUA, HCXOOSA H3 | T'O
Hutl U | KOHKPCTHBIX 3aaa4 | MOACIIUPOBaH
npoeedeH TCOJIOTHYCCKUX nui,
us HCCIIE0OBAHN; yMmeeT
ONbIMos U HUHTEPIIPETUPO
IKcnepum BaTh
enmos pe3ynbpTaThl
¢buznKo-
XHUMHUYCCKOTO
MOJCIUpPOBaH
us
Ipunameie cokpawenus.: C-cobecedosanue, T-mecm, 3 — 3auem
V1.2 Tekyumii KOHTPOJIb yCIeBAeMOCTH
Texkymui KOHTPOJb YCIIEBAEMOCTH — OLICHMBAHHE XOJa OCBOCHMS DJIEMEHTOB

00pa30BaTeNnbHON MPOrpaMMbl AUCLHMILTUHBI B COOTBETCTBUU C HACTOSALICH paboyeil mporpaMmoHn, B
TOM 4HCJI€ NPOBEPKY YPOBHS YCBOCHHS 3HAHUN, YMEHHM, HABBIKOB M OTIEJbHBIX 3JIEMEHTOB
KOMIIETEHIMH, TOTY4EeHHBIX 00YJalOLUIMMHCS B TIPOLIECCE OCBOCHUS IUCIUIIINHBI.

Ilpumepnplit cnucok 6onpocoe 01 covecedosanusn no meme 1
IToustue o MOACIIMPOBAHUHN U MOACIIAX B TCOXUMHHU.

MeToaudeckie U TEOPETHUECKHE BOMPOCH], CBA3aHHBIE C HCIONb3oBaHueM DBM B
(1)I/I3I/IKO-XI/IMI/IT-I€CKOM MOACIINPOBAHUN B TCOXNMHU

1.
2.

No ok

8.

9.

OCHOBHBIE JTaIlbl

(ucropuueckas crpaBka).
Bunel 1 TUIIBL MOZIETIEH, NCTIOJIB3YEMBIX B T€0JIOTUH U TEOXUMHUH;

[TonsiTue OTKPHITHIX U 3aKpHITHIX cucTeM 1o [{.C. KopxkuHckoMy

[TpuHun cTabUIbHOTO0, METACTAOUIBLHOTO, YACTUYHOT'O PABHOBECHUS
Tepmoauuamuueckas cucrema. IloapasneneHus cucTeM Mo 4ucily KOMIIOHEHTOB, 1O
yuciy ¢a3. 30nupoBaHHbIe, 3aKPITHIE, OTKPHITHIE CUCTEMBI.
Uro Takoe (aza TepMOIUHAMUYECKON CUCTEMBI?

pa3BuTHUsaA MCETOA0B (I)I/ISI/IKO'XI/IMI/I‘ICCKOFO MOACIINPOBAHUSA

YTto Tako€ KOMIIOHEHT TCpMOI[I/IHaMI/I‘{CCKOI/I CHCTEMBI?

10. Yro Takoe mapamMeTphbl TEPMOIUHAMUICCKOW CHCTEMBI?

Ilpumep 3a0anus 0na npakmuueckou padoomst no meme 3

da3oBble JUarpammbl. OnpeaesieHue creneHu cBOOObI

C=K+2-0.
(C — gucno creneneit cBOOOBI;
K — konmn4ecTBO KOMIOHEHTOB;
®- xonmuecTBO ¢a3)
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[padpur

2
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10- | | | | | |
0 1000 2000 3000 4000 O

JwnarpaMmma nosieid yCTOWYMBOCTH YTIEPOA.

3anaHue:
1. Jatb onpenenenue TepMuHaM «pa3ay, «KKOMIOHEHT»
2. Haiftu m moamucaTh MOHOBAPHAHTHBIC KPHUBBIE M TOYKH WHBAaPHAHTHOTO COCTOSHUS
cucTeMbl Ha (ha30Boii quarpamme
3. Jlnsg touek 1-4 caenmaTh ONMUCAHWE CUCTEMBI: KOMIIOHEHT, COCTAaB M KOJIMYECTBO (a3,
YCIIOBHSI TEMIIEpaTyphl U AaBieHUs. PaccuuTarh cTeneHb CBOOOIbI.
4. Hanectu Ha quarpammy Touku: A — temnepatypa 4000C, napnenue 10 MITa.
b — remnieparypa 1500<C, nasinenne 10000 MITa.
B — remnieparypa 3000<C, naBnenne 1000 MIla.
JInist KaXJ10M TOYKU paccuuTaTh CTENEeHb CBOOO/IBI.

Kpurepuu onieHuBaHMs:

«OTJIMYHOY» - MPABUIBHO M aKKYpaTHO BBINOJIHEHA rpaduyeckas 4acTh paboThl, ONMcaTeIbHAs
4acTb BBINIOJIHEHA IOJIHOCTBIO — €CTh OTBETHI HA IIOCTABIIEHHBIE BOIIPOCHI, OTBET PAa3BEPHYTHIM,
apryMEeHTHPOBaHHBIH, 1OCIIE10BaTEIbHbII.

«XOpOUIO» - MPaBUJILHO BBIMOJIHEHA rpaduyeckas 4acTb paboOThl, B OMMCATENLHON YacTH €CTh
OLIMOKH, OTBET HEMOJIHBIH.

«yJIOBJIIETBOPUTENHLHO» - BBINOJHEHA Ipaduyeckas 4yacTb pabOThl, B ONUCATEIBHON YacTH
OTpa>KEHbI OCHOBHBIE ATAIbl U3MEHEHUS KIMMATa;

«HEYJIOBIIETBOPUTEIBHO» - OIIMOKM B OMNHCATEIbHOM M TpaduuecKkoil dYacTsax paboThl,
HEMOJIHOTA OTBETA, HEAKKYPATHOCTb.

19



IIpumep mecmosozo 3a0anus

!'nl!

MMHOBPHAYKH POCCHUHA
(denepaibHOe rocyrapcTBeHHOE
Or01:KeTHOE 00pa3oBaTebHOE
yupexxkaeHue BhIcIIero 00pa3oBaHus

«Mprkymckuli 2ocydapcmeeHHsbll
yHusepcumemp»

(®re0y BO «UrY»)
Feonozu4yeckulii pakynemem

TECTOBOE 3AJIAHUE

(o Teme 3)
Tect Nel

Hucmpyryus:

[Ipexne 4em NPUCTYNUTH K BBIIOJHEHHIO TECTOBOIO 3aJaHUs, BHUMATEIBHO NPOYUTANTE
Borpocbl. Eciiu Bbl 3arpynHsierech OTBETUTh Ha BOIPOC, MEPEXOJIUTE K CIEAYIOUIEMY, HO HE
3a0yIbT€ BEPHYTHCA K MIPOMYIICHHOMY 3a/IaHUIO.

Bpewms BeimoHeHUs TecTa — 35 MHH.

Kaxp1if mpaBUIIbHBIN OTBET HA BOIIPOC OILEHUBAeTCs B 1 Oa;

1. ®usnuecKku OTHOPOJHAS YACTh CHUCTEMbI HJIM COBOKYITHOCTh TaKHX TOXJIECTBEHHBIX
JacTel, KOTOPhIE OTPaHUYCHBI TOBEPXHOCTSIMH pa3jieia U MOTYT OBITh (B IIPHHIIUIIC) OTACICHBI OT
JPYTUX YacTell cCUCTeMbl MEXaHUYECKHMH CPEICTBAMU HA3bIBACTCS

a) HE3aBUCHMbBI KOMIIOHEHT

0) 3aBUCHMBIIA KOMITOHECHT

B) aza

2. Cucrema cocrout u3 BomHoro pactBopa NaCl m He cMemaHHOTO ¢ HUM CJIOS
pacturensHOro mMacia. Ckonbko B cucteme (as?

a) l

0)2

B) 3

r) 4

3. TepMoMHAMUYECKUE CUCTEMBI, KOTOPBIE MOTYT OOMEHHMBAThCS C OKPYIKAIOIIEH cpenoi
TEIIOM U paboToii, HO Macca UX OCTACTCs TOCTOSIHHOM, Ha3bIBAIOTCS:

a) OTKPBITBIMU

0) 3aKpBITBIMU

B) U30JINPOBAHHBIMU

4. TepMOIUHAMHUYECKHE MPOIECCHI, MMPOTEKAIONINE TIPU MOCTOSTHCTBE BHEITHETO JIABJICHUS,
Ha3bIBAIOTCS:

a) U30TEPMHUUECKHUE

0) nzo0apHble

B) U30XOpHBIE
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T') U309HTPONUITHBIE

5. Cucrema COCTOMT U3 CMECH TpexX paznuvHbiX (a3 ogHoro Bemiecta (H,0): TBepaoif

(nten), >xunkoi (Boga) u razoodpasHoit (BoasHoM map). CornacHo npasuiy ¢a3 'n66ca, ueMy paBHa
CTeTNeHb CBOOOBI CUCTEMBI?

a)0
0)1
B) 2
r3

6. [Tone Ha OuHapHOU (Pa30BOii) TUArpaMMe U COCTOSIHHE CUCTEMBI, B KOTOPOU

IMPUCYTCTBYIOT XXKUJAKHUE U TBEPABIC (1)3351, Ha3bIBAIOTCA:

a) JINKBUYC

0) conumyc

B) CYOJIHMKBUIYC
T') JIUKBAIUS

1. HOHBapI/IaHTHOG COCTOAHUEC CUCTEMBI U COOTBETCTBCHHO TOYKa Ha (1)3.30BOI7I JuarpaMme, B

KOTOpOM IpU HAUMEHBIIEH TeMIiepaType U3 paciulaBa OJJHOBPEMEHHO KPUCTAIUIU3YETCS
MaKCHUMaJIbHOE YUCIIO (pa3 CHUCTEMbI, Ha3bIBAETCS

a) DBTEKTHUKA
0) TUKBaIUs
B) cyOcommmyc
T') COJIUYC

8. HpI/I60p JJIA UBMCPCHUS KOJIMYCCTBA TCIIJIOTHI, BbI,Z[eJ'IHBIJ.IefIc;I nimn nornomaromeﬁcx B

XUMUYECKUX, GPU3UUECKUX U OMOJIOTHYECKUX TIPOIIeccax Ha3bIBAIOT:

a) 6apomeTp,
0) KajopumeTp,
B) BaTTMETP.

9. K xakoMy TUITy TEpMOIMHAMHUYECKUX CUCTEM OTHOCUTCS dKHBOW OPraHU3M:
a) OTKpBITas,

0) 3aKpbITas,

B) U30JINPOBAHHAS,

T') TOMOT€HHaA.

KpuTeplm OICHUBAHHUA TECTA

OTMmeTKa «OTIMYHO» CTaBUTCA NPH NMpaBUiIbHOM BbinoaHeHuu §1-100% 3ananuii Tecra.
OTMeTKa «XOpOoLI0» CTaBUTCS NPHU MPAaBUILHOM BbIoJTHEHUH 46-80% 3a1aHuii TecTa.
OTMeTKa «yIOBIETBOPUTEIBHO» CTABUTCS IIPU IIPAaBUILHOM BbINOJIHEHUH 2 1-45% 3ananuii Tecta.
OTMmeTKa «HEeyIOBIETBOPUTENLHO» CTABUTCS MPHU MPaBUIbHOM BhinosHeHUHU 20-0% 3ananuii Tecra.

Kitou k Tecry 18, 20, 36, 40, 5a, 66, 7a, 80, 9a

VI11.3.1.0uenka 3an1aHMPOBAHHBIX Pe3yJIbTATOB MO AUCHUIIHMHE

Kon komnerennuu Kon Pe3syabTarnl IToxa3zaTenn
OLICHUBAEMOI'0 o0y4eHus
HHINKATOPA
IIK-4 NAKnk4.1; 3Haer: MexaHu3Mmsl | Mcronp3yer nma”HHbIE O
Cnocoben 6 | Onpedensem SHIIOTEHHBIX XUMHUYECKOM cocTaBe
cocmaee Heobx00UMblil IPOIIECCOB NOpOJ Ui TOCTPOEHHUS
KOJLeKMuUed gaxmuueckux MUHEPAJTI000Pa30BaHUS | PA3TUYHBIX JUArpaMM H
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npoeooumv Mamepuan u | ¥ pyaooOpa3oBaHus; pacuera  wmoxened (B
HayuHbvle Memoovl MPUHIUITBL 3aBHUCHMOCTHU oT
Uccnedo8anus, uccaedosanull 04 | IOCTAaHOBKHU U | IOCTaBJICHHOW  3a/1auu).
no02omasIueams U | NPoGeoeHus IPOBEICHUS WuTepnpeTupyer
8bINOIHAMb ONBIMbL | ONLIMOE u | merporpauuecKux, pe3yNbTaThl pacyeTa.
U S9KCnepumMeHmul IKCHEPUMEHMNO8 METPOJIOTHYECKUX |
METaJIJIOTEHUYECKUX
UCCIIEOBAHUN
VYmeer: dbopMynupoBath u
- BBIOMPATH | peIIaTh  TeOJOTHYECKUE
HEOOXOUMBIE METOJBI | 3a/1a4u MeTOJIaMuU
KOMITBIOTEPHOTO (U3HKO-XUMHYECKOTO
MOJIeJTUPOBAHUS, MOJIETTUPOBAHUS
UCXOJIS1 N3 KOHKPETHBIX
3aJa4  TeoJOTUYECKUX
HCCIIEA0BAHUI
Bnaneer: AHanuzupyet u
Cnocobamu 00pabOTKH | HHTEPHPETUPYET
u WHTEPIIPETAINH | UMCIOIIYFOCS
reoJI0run4ecKon re0JI0rHYECKYI0
uH(popManuu uH(popmaluo, obiagaer
HABbIKAMU HM3BIICUYCHHUS | HABBIKAMU
uH(pOopMaun U3 | CPAaBHUTEIHHOTO aHan3a
HAyYHOM JIMTEpaTyphl | T€OIOTUYCEKOTO
o Pa3IMYHBIM | CTPOCHHS.
acrmeKTaM TeOJIOTUH U
TCOXUMHUH
HIKxq.2 3Haer: ¢usuko- | Bnageer TepMuHonoruen
Yuacmeyem 6 | XMMHUYECKHe YCIIOBHUS | Kypca, croco0eH
ocyujecmenenuu IIPOTEKAHUS OOBSICHATh OCOOCHHOCTHU
OMOEeNbHbIX 9MAN0E | TEOIOTHYECKUX MPOTEKAHUS
HAay4HbIX MPOLIECCOB;  OCHOBBI | T€OIOTUYECKUX
uccnedosanuil U | TEPMOJMHAMUKHI MPOIIECCOB € TOYKHU
npogedeHus 3peHusl TePMOIUHAMUKH;
onvimos u | Ymeer: Moxet [IPEJCTABIIATh
9KCNEPUMEHMO8 - o0OpabarpIBaTh | UTOTH BBITIOJTHEHHOMN
MIOJTy9YEeHHBIC paboTel B BUIEC OTUYETOB,
pe3ynbTaThl, pedeparos, cTaTei,
aHaJIU3UPOBAThH U | 0pOPMIIEHHBIX
OCMBICIIUBATh WX C | COOTBETCTBYIOIINM
yu€ToM  HMeroIuxcs | oopa3om
JTUTEPATyPHBIX
JTAHHBIX;
Bnaneer: MoxeTt MPEACTABIIATD
METOTUKAMU UTOTH BBITIOJTHCHHOH
MOJATOTOBKA  JaHHBIX | pabOThl B BUJIE OTUYETOB,
JUIslL  KOMITBIOTEpHOTO | pedeparos, cTaTew,
MOJICTTUPOBAHUS, 0(OPMIIEHHBIX
HaBBIKAMU  HAyYHOW | COOTBETCTBYIOIIHM
paboThI o0pa3om
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V11.3.3 OueHouHble MaTepuaJibl, 00ecneYnBaloIue JUATHOCTUKY c(DOPMHUPOBAHHOCTH
KOMIeTeHIIUH (WM HHIAUKATOPOB KOMIIETEHIUii), 3asiBJEHHbIX B padoyeil mporpamme
AUCHMILINHBI

3auer mnpoxoauT B Buae cobecenoBaHus. CTyIEHT pacKpbhIBaeT OCHOBHBIC
MOHATHSI ¥ TEPMHUHBI, UCIOJB3YEMbIE B paMKaX Kypca, a TakKe MMEeT BO3MOXXHOCTh CBOOOIHO
MOpaccy>kKJaTh MO MPEAJ0oKEHHBIM TeMaM W MPUBECTU MPUMEpHl U3 OmbITa. [IpuMepHbIN criucok
TEM MPEJCTaBICH HUXKE.

Kpurepum ouenku:

¢ OLCHKAa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH B IIOJIHOM o0beEME OTBeYaeT Ha
BOIIPOCHI, CBOOOJHO BJIaJiIe€T TEPMHUHAMU U TOHATUSIMU Kypca, CIOCOOEH IUCKYTHpPOBAaTh I10
IIPEIOKEHHBIM BOIIPOCAM, CIIOCOOEH apryMEHTUPOBaHO OOOCHOBATh CBOIO MO3ULIMIO; IIPU OTBETAX
Ha BOMPOCHI MOXKET COBEPILIATh HEOOIbIIINE OIIUOKY;

¢ ONCHKa «XOpolmo» BBICTABJIIAACTCA CTYACHTY, €CJIIM OH OTBCTHUII Ha BCC MNPCAJIOKCHHBIC
BOIIPOCHI, PACKPBIB UX OCHOBHYIO CyTb, HO JI€JIa€T HE3HAUUTEJbHBIE OUIMOKH, CIIOCOOEH OTBETUTh
Ha 6OJILIJ_IyIO YaCTb JOIMOJIHUTCIIbHBIX BOIIPOCOB,

* OIICHKAa «YJOBIETBOPUTEIBHO» BBICTABISAETCS CTYJEHTY, €CIM OH OTBETHJI Ha JBa U3 TpeX
MPEUIOKEHHBIX BOIPOCA, IPU ATOM COBEPIIAECT YMEPEHHBIC OIMOKH; WIIM OTBETHII HA TP BOIIPOCA,
HE PacKphIB B BYX U3 HUX OCHOBHYIO CyTbh, HO MIPH 3TOM OTBET Ha OJUH M3 TPEX BOMPOCOB OBLI
HamOoJIee TOJHBIM, C PACKPBITHEM ero cytd. He oTBewaer Ha OOJBIIMHCTBO JOIMOJHUTEIBHBIX
BOIIPOCOB.

¢ OLCHKAa «HCYAOBJCTBOPHUTCIBbHO» BBICTABJIACTCA, €CJIM: CTYACHT HC OTBCTUJI HHU Ha OJHH
BONIPOC; CTYACHT HE PACKpbUl CyTH HH OJHOTO BOIpPOCa M HE OTBETWJ Ha MOAABISAIOIIEE
60HBHII/IHCTBO JOIMNOJIHUTCIIBHBIX  BOIIPOCOB; OTBCTHJII Ha OAWH M3 TpPEX BOIIPOCOB, HC
PacKpBIB/TIOUYTH HE PACKPBHIB €0 CYTH HIIM U COBEpIIal rpyObie OImMOKH, a Ha JIBa BOIpPOCca He Jall
otrBeToB. He 3HaeT 6a30BbIX TEPMUHOB U CYLTHOCTH MPEIMETA.

Marepunansl [1JIsi NPOBEeJCHHS TEKYyWIero M IPOMEKYTOYHOI0 KOHTPOJIA 3HAHMMU
CTYJAEHTOB:
Ne Bua xkonTposs KonTtposnpyemsie KouTposmpyembie
TeMbl (pa3aeJsibl) KOMIIeTeHI[ UM/
HHIMKATOPbI
1 2 3 4
1 3auer Temsl 1- 6 IIK-4
NAKnk-4.1, W AKpk-4.2,
4 Texymuii KOHTPOJIb Temsl 1- 6 IIK-4
NAKnk-4.1, WAKpk-4.2,

IIpuMepHBIH CIHCOK BONPOCOB K 3a4€Ty:

IIpumepbl BONIPOCOB HA OLIEHKY 3HAHUM

1. OcHOBHBIE TaMnbl PA3BUTHS METOJIOB (DU3UKO-XUMHUYECKOTO MOJICTUPOBAHUS

2. TepmoamHamuueckas cucTteMa. TepMOIMHAMUYECKUE CHCTEMBI: OTKPBITBIC, 3aKpHITHIE,
n3onupoBaHHbie. [[puBecTH MpuMeEpHI.

3. [epBslit 3akoH TepMoarHAMUKH. OmnpeneneHue, GU3NIeCKUii CMBICT.

4. Jlate onpeneneHre TepMuHaM: (aza, 3aBUCHMBI KOMIIOHEHT, HE3aBUCUMBII KOMITOHEHT.

5. Temmneparypa. Onpenenenue, eauHUIbl U3MepeHus Kakyro TemmnepaTypy NPHUHSTO CUUTATh
CTaHJIapTHOMW?

IIpuMepsI BONIPOCOB HA OLIEHKY YMEHMH

1. Eauaunbsl u3MepeHusi KOHIIEHTpaluu BemecTBa: pph, ppt, ppm, ppb. Kak cootHocsaTcs
BECOBBIE MTPOLIEHTHI, PPM U /17

2. Paccuwnraiite conepkanue Ti B mnmbmenute FeTiO3 (aromusrii Bec Fe — 56, Ti — 48, O — 16)
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3. Kak cTposTcs KacCH(pUKalOHHBIE TuarpaMMBbl UL MarMaTHYeCKUX 1mopoa?
4. HasoBHTe MOC/IEA0BATEILHOCTD pacyeTa MUHEPAJILHOTO COCTaBad 13 XUMHYECKOTO 110 METOY
CIPW.

5. Ipasmno a3 'u66ca. CreneHun cBoGobl. Kax pacuntbiBatotcs? Kakyro CTENCHD cBOOOIBI
MIMEET CHCTEMA B TOUKE 3BTECKTUKH?

Bomnpocsl, opMupylomue 1eCKPHITOP «BJIAAETH?
B

L #
Ha TPO#HOM arpamme?
2. [eTpoxumudeckue MOy . OCHOBHBIC MOJTYITH. Ipunuun pacyera. OOnacTh NPUMEHEHUA.
3. Unnexc BeiserprBanus CIA.
4. TlocTpoeHHe KOPPENALMAOHHOH MATPHLBI B mporpamme MC  Excel. WuTepripeTauus
HOJTyYEHHBIX IaHHBIX.

5. PacueT ypaBHEHMs pErpeccHu B IPOrpamMMme MC Excel. WnTteprnperauus MOIYy4eHHBIX
JTAaHHBIX.

&
Kakomy COJIEPIKAHUIO KOMIIOHEHTOB COOTBETCTBYCT BBIJIEJICHHA] TOYKa

Pa3paboTyHKu:

B mporpamme KCIOJb30BaHbl METOAHICCKUC pa3paGOTKH JI0LeHTa Kapenpbl reonorni HedTH U

ra3a reoJiorgueckoro axynbpreTa B.A. BeIuMHCKOTO
/‘/ ~ o~
JIOTIEHT A.B. Omenkosa
(Ho;lmzéb) (3aHEMaeMast JIOJKHOCTB) (HunMansl, GamMuIms)

l'IporpaMMa paccMOTpeHa Ha 3ace/laHnnu Ka(be)lpbl MOJIE3HBIX UCKOMAaeMbIX

«17» mapta 2023 _r.
Ipotokon Ne 6 3as. Kadepoi M‘j C.A. Cacum

Hacmosuas npozpamma, He Modcem Oblib gocnpouséedena HU 6 KAKOU popme Ges

npedsapumenbHo20 NUCbMEHHO20 paspeutenus Kagedpei-pazpadomyuxa npozpammeol.
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