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PabGouass mporpamma JuCHUIIMHBI «DHU3NUECKHE CBOMCTBA KOJUIEKTOPOB M (DIIFOMIOYTIOPOB)
pa3paboTtana:

- B cootBeTcTBUHM ¢ TpeboBanusmu ®I'OC BO - cnemmanuter mo crenuanbHocTH «21.05.02
[Ipuknagnas reosorus», yTBepKIeHHOTO Nprukazom MunoopHayku Poccun Ne 953 ot 12.08.2020 1.5

- HA OCHOBaHWHW Y4YeOHOTO IUIaHA crenuanurera mo creruaibHocTH «21.05.02 Tlpuknagnas

reoJIoTus» creruann3anms «['eosorusi MeCTOPOXKICHUH HEPTH U Ta3ay.

CocraButenb K.T.H., fonieHT Capuymnuna E. VY.

PaGouasi mporpamma paccMoTpeHa M oa00peHa Ha 3aceqaHuu kKadeApbl pa3paboTKU U

SKCIUTyaTaluy HEPTSIHBIX U Ta30BBIX MECTOPOXKIeHUH 0T «8» peBpans 2022 r., mpoTtokoin Ne 18.

3aBe ni kabeapoi
Ayroi henp J.T.H., IOLEHT Poraues M. K.

PaGouas nporpamma corjiacoBaHa:

HavanpHuk ynpasneHus: yue6Ho-
METOAUYECKOTO 00eCIICUEHUS K.T.H. HNBanosa I1.B.
o0pa3oBaTenpHOrOo Mpolecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

[lenb — O3HAKOMIIEHHWE CTYJIEHTOB C TEOPETUYCCKUMHU U IKCHEPUMEHTATBHBIMU HAyUYHBIMH
OCHOBAaMH, HEOOXOMMBIMH JUISI IOHUMAHHS U PETYIUPOBAHUS (PU3HMUYECKUX TPOIIECCOB, POUCXOSIINX
B IJTACTaX MPHU Pa3pabOTKe MECTOPOKICHUHN M (PUIIBTPAIIMH YTICBOIOPOIOB B TOPUCTHIX Cpeax.

OCHOBHBIC 331a4¥ TUCIIUILIHHBIL:

- cdhopMupoBaTh 3HaHHS 00 OCHOBHBIX (U3UKO-XHMMHUYECKUX CBOWCTBAX KOJIJICKTOPOB U
(haronoB;

- TIOJTOTOBUTH K CaMOCTOSTEIILHOMY aHaMM3y (PU3UYECKHX MPOIECCOB, MPOUCXOAIINX B
KOJUIGKTOpe Tpu  (uiabTpanuy (QIIIOMIOB, C IEJIbl0 OOOCHOBAHUS M ONTHUMHU3AIUM TEXHOJIOTUU
IKCILTyaTaIlliil MECTOPOXKICHUH HEPTH U Tra3a,

- TIOATOTOBUTH OOYYAIOIIUXCS K YIIyOJIEHHOMY HW3YYEHHIO CIHEIMaIbHBIX TEXHOJOTHUYECKUX
JTUCIUILTAH TPOGECCHOHATHHON OITOTOBKU CIEIHAMCTA 110 HAPABICHHUIO.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuumnnba «®u3nyeckre CBOWCTBA KOJJIGKTOPOB M (IIOMJIOYIOPOB» OTHOCHUTCS K
oOs3aTenbHON yacTH bioka 1 «/{uciummuasl (MOIyIN)» OCHOBHON POgecCHOHATBHON 00pa3oBaTeIbHOM
nporpammsl 1o crenuanbHocTu «21.05.02 Ilpuknannas reojgorus» u usydaercs B 1V cemectpe.

[IpenuecTByOMMMU KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oazupyercs AUCHUIUIMHA «DPU3u-
YeCKHEe CBOICTBA KOJUIEKTOPOB U (PIrona0ynopoB» spisitorcst «Pusnkay, «I'eongorus u reoxumust HehTu
U Tazan.

Jucuumnmna «Pu3nueckue cBoicTBa KOJUIEKTOPOB U (IIIOMI0YTIOPOB) SIBIISETCSI OCHOBOIIOJIAra-
IOLLEH 171 U3yUEHUS CIIEAYIOIUX AUCUUIUIMH: «JluTonorus»; «O0mas reoxuMus»; «Pusrka 3eminny.

OCOOEHHOCTBIO TUCIMITIMHBI SIBJISETCSI KOMILIEKCHBIM MOAXO0J K PACCMOTPEHUIO BOIIPOCOB, CBS-
3aHHBIX ¢ (PU3MKON M (PU3HKO-XMMHUEH BBITECHEHUs HE()TH W ra3a U3 MOPUCTHIX CPEJ BBITCCHSIOIIUMHU
areHTaMu, SBJISIONIUMUCS TEOPETUYECKOH OCHOBOM COBpPEMEHHBIX METOOB yBEIHUYEHHs HedTe- U ra3o-
OTJauy IJIACTOB.

3. MIIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHUS OBPA3OBATEJBHOM

MMPOT'PAMMBI
ITpouecc U3Y4EHHUS JUCLUILINHBI «Puznyeckue CBOMCTBa KOJIJIEKTOPOB u
(hron10ynopoB»HaNpaBieH Ha (HOpMUPOBAHUE CIETYIONUX KOMIIETEHIIUN:
®opmMupyeMble KOMIETEHINT
Kon 1 HamMeHOBaHHe HHANKATOPA
Conepxanne Komneren- Kox AOCTHKEHUS] KOMIIeTeHIUH
UM KOMIEeTeHI[UH

Cnocoben paboTatb ¢ OIIK-6 OIIK-6.1. 3naTh cOBpeMEHHbIE TPOrpaMMHbIe obecreue-
MIPOrpaMMHBIM obecrieye- HUs 00LIETo, CrienalbHOr0 Ha3HaYeHUs (B TOM YHUCIIE
HHUEM 001IIero, Crennab- MpOrpaMMbl MaTEMAaTUYECKOT0 MOAETUPOBaHHUS, LI (po-
HOT'O Ha3HA4Y€HHUsI, B TOM BOH 00pabOTKH MHPOPMALIMH, CPEJICTB TPEXMEPHOI! BU-
4HCIIe MOJIENUPOBATh rop- 3yalln3aluy MOJIy4YeHHBIX PE3YJIbTaTOB)
HBIE U FE€0JIOTUYECKUE OIIK-6.2. YMeTb paboTaTh ¢ MpOrpaMMHBIM 00ecTIeYeHH-
00BEKTHI €M 00111eT0, CIIeUaTbHOTO Ha3HAYECHUS

OIIK-6.3. Biagets HaBbIKaMH pabOThI C MPOTPAMMHBIM

o0ecreyeHreM 00Iero, CreaJbHOro Ha3HAUCHHS




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

O61as TpyA0eMKOCTh Y4eOHOM AUCHUIIINHBI «DU3HUECKre CBOMCTBA KOJUIEKTOPOB U (MIIOUA0YTIOPOBY

COCTABJISIET 2 3aYETHBIX €IUHMUILL, /2 aK. Jaca.

AK. 4achl
Bup yuedHoii padoTbl Bcero ak. yacoB 1o
cemMecTpam
2
AynutopHasi padoTa, B TOM YHcJIe: 68 68
Jlexumnm (JI) 34 34
[TpakTnueckue 3anstus (113) -
JlabopaTtopHsie padoTsl (JIP) 34 34
CamocrositesbHas padora cryaentoB (CPC), B Tom uncie: 4 4
IToaroroBka K JIEKIIASIM 4 4
Pacuerno-rpaduueckas pabora (PI'P) -
IMpomesxxyTounas arrecramus — 3auet (3) 3 3
OO01asi TPy/10eMKOCTh THCHMIJIHHBI
aK. vac. 72 72
3a4. eJl. 2 2

4.2. ConepxaHue TUCUUILTUHBI

V4eOHBIM IIaHOM MMPEAYCMOTPCHBI: JICKIIUH, IPAKTUICCKUC 3aHATUS, U CAMOCTOATCIIbHAA pa60Ta.

4.2.1. Pa3aejbl IMCHUILIMHBI H BUALI 3AHATHIA

Buanl 3ansaruii
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Paznen 1 «OcHoBHBIE onpenenenus kypca «dusuka 13 4 9
y1acTa
Paznen 2 «®usnyeckue CBOMCTBA TOPHBIX MTOPOI» 18 10 8 -
Paznen 3 «MexaHndeckre CBOMCTBA TOPHBIX OPOI» 21 10 9 2
Paznen 4 «AkycTuueckue, TeTUIOBbIE, dJIEKTPUIECKHE 20 10 8 2
CBOMCTBA FOPHBIX MOPOI»
Hroro:| 72 34 34 4
4.2.2.Coaep:kanue pa3aejioB JMCIUIIIHHbI
HaumeHoBanue
Ne . TpyroemMkocTh
pa3aeia Conepmanne JICKIMOHHBIX 3AHATHH
n/n B aK. yacax
JAUCITUIIJINHBI
1 | OcHoBHBIC OTIpe- [Ipeamert ¢usuka maacta. 3agaun Kypcea.
JIEJICHUS Kypca OcHoBHbIE NOHATHS. THUIIBI TOPOJI-KOJIEKTOPOB. 4
«®Dusuka miacra
2 | ®usnueckue cBO- | OU3NYECKUE CBOKWCTBA TOPHBIX MOPOJ U KOJIEKTOPOB 10
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HaumeHoBaHue
Ne . TpynoeMkocTh
u/n pa3nena Conep:xanue JeKIHMOHHBIX 3aHATHI B aK. Yacax
AUCIIUIIJINHBI
CTBa FOPHBIX MOPOJ | HeTH U Ta3a: OOBEMHBIN U YIETbHBINA BEC, TPaHYII0-
METPUUYECKUN COCTaB, KapOOHATHOCTh, TTTIUHUCTOCTD,
MIOPUCTOCTh, TPEITUHOBATOCTH, IPOHUIIAEMOCTb, Y 1E/Thb-
Hasi IOBEPXHOCTh. METO/IbI X ONpeAeNeHUs U Onuca-
HUSL
3 | Mexanuveckue [Mpenmer ¢usuka muacta. 3amadn Kypca. Mexanmnue-
CBOMCTBA FOPHBIX | CKHE CBOMCTBA FOPHBIX mopoJ. Hanpspkennoe cocros-
IOpoJ Hue U 1edopmaiys ropHbIX MOpo. TeH30pbl HanpsixKe-
Hus U aeopmanmu. Buasl HAaNPsDKEHHOTO COCTOSTHHUS. 10
O0600mennsbIi 3akoH ['yka, momynb FOHra, MOTyITb
capura, kodddumuent [lyaccona. Ynpyrocrs, mia-
CTUYHOCTD U IMOJI3y4eCTh rOpHBIX nopo. [lacropra
MIPOYHOCTHU TOPHBIX MOPO/I.
AkycTuueckue, AKyCTHYECKHE MapaMeTpbl TOPHBIX MOPOJ — KO3 du-
TEIUIOBBIE, DJICK- [UEHT MOTJIOIICHHUS YIIPYTUX BOJH, aKyCTHICCKAs
TpUYECKHE CBOK- KECTKOCTb, KOA(PDUIIUEHT MOTIOoNEeHUs. MeToab! orpe-
CTBa TOPHBIX MOPO/JI | ICJCHUS YIIPYTUX CBOMCTB MOPOJI. DIEKTPUUYECKHE, pa-
4. JTMOAaKTHBHBIE CBOMCTBA mopo. ['eodusnueckue meTo- 10
JIbI OTIPEICIICHUS JINTOJIOTHH U KOJJIEKTOPCKUX CBOWMCTB
ropHbIX mopo. TernaoBbie CBOWCTBA TOPHBIX MOPOI —
TEIJIOEMKOCTh, TETUIOMPOBOIHOCTh, TEMIIEPATYPOTIPO-
BOJHOCTh M 3aKOHOMEPHOCTH MX U3MEHEHHUSI.
HTtoro: 34
4.2.4. JlabopaTopHble paboThI
Ne Pasznennt TemaTnka 1a00paTOPHBIX 3AHATHH Tpynoemwkocrs,
n/n B aK. yacax
1 Paznen 1 |DkcTparupoBanue o6pa3oB NOpoIbl 9
OmnpeneneHne OTKPBITOW MOPUCTOCTH KepHA METOIOM HACHITIICHHUS
KEPOCUHOM
2 Pasnern 2 Ornpenenenue nnomocmvmnz[xocm 8
Omnpenenenre 0CTaTOYHON BOJIOHACHIIIIEHHOCTH METOJIOM 1I€H-
TpUPYTrUpOBaHUS
Omnpenenenre 0CTaTOYHON HeTEHACHIIIIEHHOCTH TOPHBIX MOPOJ]
Hacermenne o6pa3iioB kepHa BOI0i Ha y4eOHON CUCTEME HACHI-
3 Pasen 3 menust 1S-534 9
Ornpezenenne MIOTHOCTH MOPOJIBI METOIOM THIPOCTATHYECKOTO
B3BEIIMBAHUS
Onpenenenne ko3 duimenta abOCOMOTHONU MPOHUIIAEMOCTH T10-
4 Pazgen4 |pon. 8
OnpeieieHre 0OCTATOYHOW BOJIOHACHIIIEHHOCTH.
Hroro: 34

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBbie paboTs! (mpoekThl) 1o aucuuiuinie «dusuka miacrta» He TpeyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN
B xozne o0yueHus mpuMeHsoTCs:
Jlekuyun, KOTOpBIEe SBISIOTCS OAHUM M3 BOXHEHIINX BHAOB yYEOHBIX 3aHSATHUH M COCTAaBIAIOT OCHOBY
TEOPETUYECKOM MOATOTOBKU 00YJaIOIINXCS.
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Ilenu IeKIMOHHBIX 3aHATHIA:
-aTh CHCTEMATH3MPOBAHHBIC HAay4YHBbIC 3HAHUS IO TUCLUIUIMHE, aKIIEHTHPOBAaTh BHUMaHHE Ha HauOoiee
CJIOXKHBIX BOIIPOCAX JAUCLUILIMHBL,
-CTUMYJIMPOBATh AKTHUBHYIO IMMO3HABATENBHYIO JEATEIHHOCTh OOYYaIOIIMXCs, CIOCOOCTBOBAThH (hopMHpoBa-
HUIO UX TBOPUYECKOTO MBIIIUICHHUS.

JlaGopaTopHble 3ansiTus. Llenu 1ab0paTOpHBIX 3aHATHI:
-COBEpPLIEHCTBOBATh YMEHUS U HAaBBIKHU PEIIEHHS IPAKTUUECKUX 3a/1au.

['maBHBIM COJIEp)KaHUEM 3TOTO BUZA YYEOHBIX 3aHATHH SBISIETCS PabOTa KaXKAOro OOYdYaromerocs mo
OBJIJICHUIO IIPAKTUYECKUMHI YMEHUSMU M HaBbIKaMU IIPO(eCCHOHATIBHON 1ESITeIbHOCTH.

Koncyabranuu (TeKyiast KOHCY/IbTalWsl, HAKaHYHEIK3aMeHa) SBIIACTCS OJJHOW U3 (OpM PYKOBOZACTBA
y4eOHOI paboToi 00y4aroIuXCcsl U OKa3aHHUs UM ITOMOLIM B CAMOCTOSITEIIbHOM M3Y4EHUH MaTepualia JUCIH-
IUIMHBI, B JIMKBUIALMU UMEIOIIMXCS IPOOENIOB B 3HAHUSX, 3a0JDKEHHOCTEN 110 TEKYILUM 3aHATUSM, B IIOArO-
TOBKE MUCbMEHHBIX PadOT (MPOEKTOB).

Tekyiue KOHCYIbTAlMK MPOBOASITCS MPENoiaBaTeIeM, BEAYIIUM 3aHATUS B y4eOHOW IpyIe, Hay4-
HBIM PYKOBOJMTENIEM M HOCST KaK UHUBUAYaIbHBIN, TaK U TPYIIIOBOM XapakTep.

CamocrosiTesibHasi padoTa 00y4alomMXcsl HalpaBjieHa Ha YIIIyOJIeHWE U 3aKpeIyIeHue 3HaHUi, 1mo-
JY4EHHBIX Ha JIEKLMAX U APYTUX 3aHATUSX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIIBHOTO aKTHBHOIO IIpUOOpeTe-
HUS HOBBIX, JIOTIOJIHUTENIbHBIX 3HAaHUM, MOJTOTOBKY K MPEACTOALIMM YY€OHBIM 3aHITUSAM U IIPOMEKYTOYHO-
MY KOHTPOJTIO.

6. OHEHOYHBIE CPEJICTBA UIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUA JTUCHUIIJINHBI

6.1. Oyenounvie cpedcmea 013 camocmoamebHOU padomvlu MmeKyuiezo KOHmpois
ycnegaemocmu
Paspnen 1. OcHoBHBIE onpeae/ieHus1 Kypca «Pu3sudeckue CBOMCTBA KOJLIEKTOPOB U (uIloua0yno-
poB»
B uem cyTh OMOTEHHOM TEOpUH MPOUCXOKICHUS HePTH?
B yeMm cyTh aOnoreHHOI TeopuH MPOUCXOXKICHUS HePTH?
Uro Takoe k03¢ PpULMEHT TOPUCTOCTH?
Yo Takoe MpOHULIAEMOCTb TOPHOW OPOABI?
Uto Takoe HePTEHACHIIIIEHHOCTh TOPHBIX TTOPO?
Kak Ha3pIBaeTCs BEPXHAS U HUXKHSISA YacTh IUIAcTa KOJUIEKTOpa?
Kak Ha3pIBaeTcs ckiajka rOpHOI MOPObl, IPEACTaBIIAIOMAas OO0 BRIMTYKIBbINA U3rHO mocie-
JIOBATEJIbHO HAIJIACTOBAHHBIX CIIOEB?

8. Ha uTo BAMsIET yIpyrocTh rOPHBIX OPOS?

Pazpnen 2.®@usnyeckue CBOMCTBA TOPHBIX MOPOJ
. Uto Takoe CTpyKTypa U TEKCTypa Mopos1?
. Kakue Tvnsl nopo1-KoJsIeKTOpOB CYIIECTBYIOT?
. UTo Takoe nmopucTocTs?
. Kakue Tvnsl mopucTocTH CyIecTByOT?
. Uto Takoe OTKpbITasi HOPUCTOCTH?
. OT 4ero 3aBUCUT MOPUCTOCTH MOPOJBI?
. Uto Takoe 00111ast MOpUCTOCTH?
. Uro takoe 3¢ (peKkTuBHAs TOPUCTOCTH?
. Kakue Tunsl n3MepeHus mopucToCTH CYIECTBYIOT?
10. Yro Takoe NpoHUIIAeMOCTb?
11. B uyeM uzmepsieTcsi MpOHUIIAEMOCTh?
12. Ot 4ero 3aBUCHUT IPOHHUIIAEMOCTh?
13. Kak BBIBOAUTCS BbIpaX€HHUE JIJIS ONpeIeTICHHs POHUIIAEMOCTH MOPOJ 10 razy?
14. Ykaxute OCHOBHBIE THUIIbI IPOHUIIAEMOCTH.
15. Oxapakrepusyiite abCOTIOTHYIO TPOHUIIAEMOCTb.
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16
17
18
19
20
21
22

. Oxapakrepusyiite 3G (PEeKTUBHYIO POHUIIAEMOCTb.

. OxapakTepu3yiTe OTHOCUTEIHHYIO TPOHUIIAEMOCTb.

. .Kak otHOCHUTENTbHAS MPOHUIIAEMOCTH 1711 HEPTH U BOJBI 3aBUCUT OT BOJIOHACHIIIICHHOCTH.
. OxapakTepusyiTe COBMECTHOE JBUKCHHE CMECH BOJIbI, HE()TH U Taza B MMOPUCTOM cpelie.

. Ykaxkurte hopMymy JUIsl ONIpeie]IeHHs CPEHET0 pajnyca Mop peabHbIX MOPUCTHIX CPE/.

. Jlaiite nonstue 3akona Ilya3zeiins.

. OxapakTepu3yiiTe 3aBUCUMOCTb ITPOHUIIAEMOCTH OT MOPUCTOCTU U pa3Mepa mop.

Pa3jnen 3.Mexannuyeckue CBOMCTBA FOPHBIX MOPOJ

1.

N

HBOXoNOO O ~W

11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

24,

25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

0.

Yro sBisieTca XapaKTEpHBIM IPU3HAKOM CTPOCHHS OCAaI0YHBIX FTOPHBIX MOPOJ?

Ha kakue rpynmsl noapasaeistorcs 0CaJO4HbIE IIOPOABI 110 IPUPOAE CHII CLEIUICHUS MEXIY
qacTULamu?

IlepeunciiTe OCHOBHBIE MEXaHU3MBI [IOTEPU IIPOYHOCTH TEIJIOM.

Ha xakue kareropuu nopasaesstoTcss MEXaHUYECKUE CBOMCTBA TOPHBIX MOPOA?

Uro xapakTepusyroT e opMaMOHHbIE CBOMCTBA TOPHBIX TIOPOA?

Yo XapakTepu3yrT IPOYHOCTHBIE CBOMCTBA TOPHBIX IOpoa?

B uem 3akirouaercst 0COOEHHOCTh U3Y4YEHHUS PEOJIOTHUYECKUX CBOMCTB rOPHBIX Opo.1?

Yo Ha3pIBalOT CPEAHUM HAIIPSHKEHUEM TOPHOM NIOPOJIbI?

UTo Ha3bIBalOT UICTUHHBIM HAIPSKEHUEM FOPHOU MOPO/IbI B TOUKE?

B kakoM ciyyae Halps>KEHHOE COCTOSIHME B TOPHOM ITOPOJIE MO>KHO Ha3BaTh OJJHOOCHBIM,
JBYXOCHBIM WJIU TPEXOCHBIM?

Kakoe naBnenue okaszbiBaeT HauOoJIblIee YIUIOTHSIOIME BO3/IeHiCTBHE HA TOPHYIO TOPOAY?
Kakwue npouecchbl npoTeKkaoT B TOPHOM MOPOJE 101 JEHCTBUEM YIUIOTHSIOUIMX HArpy30K?
Kakwue npouecchbl NpoTeKaroT B TOPHOM MOPOJE MOA JEHCTBUEM Pa3yIUIOTHAIOUINX HAIpy30K?
Uem BbI3BaHbl €CTECTBEHHBIE HANIPSKEHMSI B TOPHBIX IIOpoIax?

B Kkakux HampaBJIEHUSX CKa3bIBACTCS BIMSHUE BEIIECTBEHHOTO MO HA CBOMCTBA F'OPHBIX IO-
pon?

Kakue Bubpl nopos Hanbosee 4yBCTBUTENbHBI K THPABIMYECKOMY BO3JIeHCTBUIO?

HasoBute 0CHOBHBIE BHJIbI BO3JEHCTBUS JKUJKOCTH HA TOPHYIO TIOPOAY.

[Iepeuncnnure OCHOBHBIE CUJIBI, IEHCTBYIOILINE Ha TOPHBIE TIOPOJIBI B YCIIOBUSX X €CTECTBEH-
HOTO 3aJIEraHusl.

YeM xapakTepH3yeTcsl HaIlPsHKEHHOE COCTOSHUE JIEMEHTapHOro 00beMa (TOUKH)?

IIpy KaKOM yCJIIOBMM KacaTeIbHbIE HAIPSKEHM S, HAPABJICHHBIEC IPOTUBOIIOIOKHO APYT APY-
I'y B OJJHOH IJIOCKOCTH, JOJIKHBI ObITh PaBHbI?

Kakue HanpsikeHMs Ha3bIBalOTCS TJIABHBIMU?

Kak onpenensiercss cymmapHas n1edopmanus rpaHei?

Kak Ha3pIBalOT nuHEHbBIE fedopMaliy, TPOUCXOASIINE IO HAIIPABICHUIO JEHCTBYIONIEH CH-
ab1?

Kak Ha3piBaloT nuHeiHbIE nedopmanny, AecTBUE KOTOPBIX NEPIIEHANKYISPHO MO HallpaBiie-
HUIO JIEMCTBYIOLIEN CUIIBI?

Kakum 00pa3oM MOKHO OIpeIeIUTh OTHOCUTENBbHYIO 00BEMHYIO JIehopMaLinio?
IlepeunciuTe OCHOBHBIE TEOPUU IIPOYHOCTH.

YTo JIeKUT B OCHOBE TEOPUU HAaUOOIBIINX HOPMAJIbHBIX HAIPSKEHUI?

YTo JeKUT B OCHOBE TEOPUHU HaMOOIBIINX JIMHEHHBIX Aedopmaruii?

YTo JIeXKUT B OCHOBE TEOPUHU HAHOOJIBIINX KacaTeIbHbIX HANPSKEHUHI?

YTo JeKUT B OCHOBE TEOPUH SHEPTHH U3MEHEHUS (OPMBI?

Kak Ha3piBaloT nuHeiHbIe nedopmanny, ecTBHE KOTOPHIX NEPIEHIUKYIISPHO 110 HarpaBJie-
HUIO JIEMCTBYIOLIEN CUIIBI?

Kaknum 006pa3oM MOXHO ONIPEACIUTh OTHOCUTEIBHYI0 00BEMHYIO Ae(OpMAaIIHIO?

UYro npencrapiseT co00i MacmopT NPOYHOCTH MOPOIbI?

Kakue u3BeCTHBI METOBI ONPECIICHUS IIPEeNa MIPOYHOCTU Ha pacTsHKEHHUE?

Kakue u3BecTHbI METO/IbI TIOCTPOCHHUSI TACIIOPTA IPOYHOCTH IOPOBI?

Yrto Ha3zwiBaeTCst KOAPHUIIMEHTOM CLETUICHUS MTOPOT?
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37. Kak onpenensitorcst yrojl BHYTPEHHETO TpeHHs, KO3 GUIIUEHT BHYTPEHHETO TPEHUS?
38. KakoBbI COOTHONICHUS MEX/Ty POYHOCTHBIMH MapaMeTpaMu TOPOIbI?
39. aiiTe onpeeneHune peoJorndecKux CBOMCTB MOPOIbI?
40. Kakue peosoruiecKkue siBICHUS BaM U3BECTHBI?
Pa3znen 4. AkycTHYeCKHE, TENJIOBbIE, dJIEKTPUYECKHE CBOMCTBA FOPHBIX OPOJI
1. Kak gensitcst BOJHBI IO 9acTOTe, Xapakrepy AedopMaiuii TOpPHOI MOPOIBI IPH pacIpoCTpaHe-
HUU 3BYKOBBIX BOJIH, BUAY BOJHOBOW MOBEPXHOCTU?
2. KakoBBI OCHOBHBIC aKYCTHYECKHE XapaKTEPUCTHKHU TTOPOIbI?
3. Kak onpenenstor CKOpOCTh 3BYKOBBIX BOJIH B TOPHBIX MOPOAAx?
4. Yrto Ha3bIBACTCS aMIUTHTYIHBIM KO3 PUITUSHTOM MOTJIONICHUS?
5. Uro Ha3bIBaeTCs aKyCTUYECKHUM CONPOTUBIIEHUEM Cpeibl (YICIbHBIM aKyCTUUECKUM UMIIEIaH-
com)?
6. Kak onpenenstorcss KOOQGUIMEHTH OTPAKEHUS U MPETOMIICHHS aKyCTUYECKUX BOJIH?
7. Ha3oBuTE UCTOUHUKHU aKyCTHYECKUX BOJIH B TOPHBIX MOPOJIAX.
8. B uém 3akirovaroTcsi METOAbI ONIPEACTICHUS aKyCTUYECKUX MTapaMeTPOB MOPOIBL: MPSMOE MIPO-
3BYYHMBaHHUE, 9X0-METO]I, METOJI TIPOIOJIEHOTO TPOPIINPOBAHMS, METO KPUTHUECKUX YTIIOB?
9. KakoBo mpakTHUECKOE HCIOIb30BaHUE 3BYKOBBIX BOJH B TOPHOM Jiene?
10. OcHOBHBIE IEKTPOMATHUTHBIC CBOMCTBA TOPHBIX TIOPO/I.
11. VYaenbHOE 3MEKTPUYECKOE COMTPOTUBIICHHE.
12. DnexkrpoxuMHYecKasi aKTUBHOCTb.
13. [onspuzyemocTs.
14. Jlusnextpuyeckasi MpOHUIIAEMOCTb.
15. MarauTHas IPOHUIIAEMOCTb.
16. Kiaccudukanus MUHEPAJIOB 110 yISIBHOMY COTIPOTHBIICHHIO.
17. KaxoBBI HCTOYHUKH TEIJIa B TOPHBIX MOpoAax?
18. UYro Ha3bIBaeTCS T€OTEPMHUUECKOHN CTYIICHBIO, HEUTPAITBHON 30HON?
19. KaxoBa MakcHMalbHO JIOMYCTUMAs TeMIIepaTypa B TOPHBIX BhIpaOOTKax?
20. Kak onpenensiercs K03(pPHUIHUEHT TEIUIOMPOBOAHOCTH, TEMITEPATYPOITPOBOTHOCTH, TEIIOEM-
KOCTH, TUHEHHOTO U 00BEMHOTO TETJIOBOTO PACIIUPEHUS, TEPMOCTOMKOCTH, TETIOOTa4n?
21. Kak BO3HUKAIOT TEPMOHAINPSIKEHUS B TOPHBIX ITOpoIax?

6.2. Oyenounsvie cpedcmea 013 nposedenus RPOMeHcymouHnoil ammecmayuu (3auema)

6.2.1. IIpumepHnpolii nepeuens 6onpocos/3adanuii K 3auemy (no oucyuniune):

1. Tumel TOPHBIX TOPOJ MO MTPOUCX OKIACHUIO.

2. CTpyKTypa U TEKCTypa TOPHOI MOPOJIBI.

3. Yro Ha3bIBaeTcs Aepopmarireit mopoasi?

4. Kak BnusOT pa3nnyHble (pakTopbl (MUHEPATOTHYECKHH COCTaB, MOPUCTOCTD, TPELUIMHOBATOCTD,
CIIOMCTOCTh, TEMIIEPATypPa, BIAKHOCTH H JIp.) HA BEIMYUHY YIIPYTHX XapaKTEPUCTHUK MTOPOJIBI?

5. Yto Takoe ko3 dunuent [Tyaccona?

6. Uro takoe moyns FOHTa?

7. Yto Taxkoe npeaen NpOYHOCTH TOPHOM MOpobI?

8. UTo Takoe macmopT MPOYHOCTH TOPHOH MTOPOIbI?

9. Yto Takoe k03 PULUEHT KPEOCTH TOPHOM MOPOIbI?

10. Yro Takoe mracTHIHOCTH?

11. Kak onpenensitoTcst yroyl BHyTpeHHEro TpeHus, K03 puiimeHT BHyTpeHHEro TpeHus?

12. Yro Takoe nomepeynas aedopmarus?

13. IToHsATHE O MOPOAE-KOJIEKTOPE.

14. Knaccudukaius 1 XapakKTepUCTUKA TEPPUTECHHBIX 00JIOMOYHBIX ITOPO/I.

15. Mexanunueckuii (rpaHyJIOMETPUUECKUI) COCTAB.

16. Bausinue rpaHyIOMETPUYECKOTO COCTaBa Ha BBIOOP (hHUIIbTpa.

17. CequMeHTaIUOHHLIN aHAIU3.

18. MuHepalbHBIN COCTaB M OKAaTAHHOCTh MUHEPAJIBHBIX 3€PEH.
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19. I'mTuHUCTOCTH KOJUIEKTOpA.

20. ArperaTsl TTUHUCTBIX MHHEPAJIOB B TIOPOBOM IPOCTPAHCTBE.

21. Knaccudukanus mop mo npoucxoxJICHUIO U pa3Mepy.

22. Konmn4yecTBeHHAs XapaKTePUCTHKA TTOPHUCTOCTH.

23. Knaccuduxaiys KoJUIeKTOPOB 110 THITY ITyCTOTHOT'O IPOCTPAHCTBA.

24. TIOTHOCTHBIC CBOMCTBA KOJUIEKTOPOB.

25. PanroakTuBHBIE METO/IbI HCCIIEIOBAHUSI TIOPUCTOCTHU MOPO/I.

26. BnusiHue okataHHOCTH (C(EPUIHOCTH) MUHEPATIBHBIX 3€PEH, YIAKOBKM M OTCOPTHPOBAHHOCTHU
Ha TIOPUCTOCTH OPOJIBI.

27. Buapl pOHHUIIAEMOCTH.

28. JIuneitnsiii 3akoH ¢uasTparuu Jlapcu.

29. Ou3NYecKHii CMBICT IPOHUIIAEMOCTH.

30. Muorodasnas punprparusi.

31. OcrarouHasi BOJa U €€ BHIBI.

32. KonnyecTBeHHAs XapaKTEPUCTHKA HACHIIIIEHHOCTH KOJUIEKTOPA.

33. 3HaueHHne 3aBUCUMOCTEH HACHIIIEHHOCTh-TIPOHUIIAEMOCTb.

34. Tlpu pemieHMHM KakuX 3aJa4 TEIUIOBbIE CBOMCTBA TOPHBIX MOPOJ UMEIOT Ba)XKHOE 3HAUYEHHE B
HePTETIPOMBICTIOBOM Jieie?

35. 'eoduznyeckue METOABI UCCIEAOBAHUS CBOMCTB TOPHBIX MOPOJI.

6.2.2. IlpuMepHbIe TeCTOBBIE 3a/IaHUS K 3a4eTy

Bapuanr 1

Ne Bomnpoc Bapuantbl oTBeTa

1 Uro xapakTepusyet KodQPHUIHMEHT BOIOHACKHI- 1. OtHomenne 00beMa BeeX Mop U MyCTOT KOJIIEKTO-

meHHOCTH K,? pa, 3aHATHIX BOJIOW B IJIACTOBBIX YCIOBUSIX K 00-
neMy o0beMy Top.

2. OTHOIIIEHNE BCEX TMOP U MYCTOT KOJUIEKTOPA, 3aHs-
TBIX BOJIOH, IPUBEIEHHBIX K HOPMaJIbHBIM yCJIO-
BUSIM, K 00IIIEMy 00bEeMY I10p.

3. OrHomeHNe 00beMa OTKPBITHIX MTOP, 3aHATHIX BO-
JIOH, IPUBEJICHHBIX K HOPMaJIbHBIM YCIIOBHSIM K
o01ieMy 00beMy mop.

4. OtHOmIEeHNE 00beMa OTKPBITHIX TOP, 3aHATHIX BO-
JIOW B TUTACTOBBIX YCIIOBUSAX K 00IIEMy 00beMy
nop.

. 'nuaucTeie opo/Ib.

. [lecuanuku.

. BUTYMBI 1 HCKOTIaeMBble YTITH.

. I3BeCTHSIKHU.

3 dusnueckuii CMBICI 3aKoHa Jlapcu 3akiovaert- . Koapuument nponuniaemoct umeer pazmep-

Csl B TOM, YTO HOCTB IUIOIIAIH, M2,

2. [IpoHnIiaeMoCTh XapaKTepru3yeT CBOWCTBA TUIACTO-

BBIX (DITFOMIOB.
3. CkopocThb GuiIbTpauy NpsIMO IPOIIOPLHOHATILHA
KaWUISPHOMY JIaBJICHHIO.

4. CkopocTh (GDWIIBTpAIH IPOIOPITHOHANIEHA TPaJIv-
SHTY JaBJICHHSL.

. [Ipn ananutudeckom obocHOBaHMM 3akoHa Jlapcu.

. Ha ocHOBaHMM mpHUTOKA )KUIKOCTH MIPH YIIPYTOM
pexXHuMe.

3. IIpu yciioBum, KOT/1a KalMJUISIPHEIC SIBIICHUS B TIIa-

CTOBBIX YCIIOBUSIX HE MPOSBIISIOTCSI.
4, ITpu ycinoBHuH, YTO TIACTOBBIE (DITIOWIBI TIPH TEUe-

2 Kakwue 13 nmpuBeieHHBIX TOPHBIX TOPOJI OTHO-
CATCA K IPEUMYIIECTBEHHO THAPO(POOHBIM?

=N -

[E=Y

4
Vpasuenue K = HQL
Ap

MOJTy4eHO 2




Ne Bonpoc BapuanTsl oTBeTa
HUU B IUTIACTE HE 1e(POPMHUPYIOTCS.
5 Kaxoit u3 nepeuncieHHbIX METAJIIOB XapaKTe- 1. Cepeopo.
pHU3YETCS MAKCUMAJIbHOM TUIOTHOCTBIO? 2. AnroMuHuil.
3. 3omnoTo.
4. Bananuii.
6 Jns xakoro BemecTBa oTHocUTeNbHas Andnek- | 1. Hedts.
TpHYECKasi IPOHULIAEMOCTE £o=27 2. Bona.
3. Cyxoii mecox.
4. I'muna.
7 Kakue ropusie moposl obnagatoT Hanbonsield | 1. MaccuBHBIe MarmMaTu4ecKue ropHbIe MOPOIBI OC-
yAE€THHON TTIOBEPXHOCTHIO? HOBHOT'O COCTaBa.
2. MaccuBHbIe METaMOP(HUUECKUE TOPHBIC TTOPOJIBI.
3. BonoHachIleHHBIE 0CaJOYHbIE TOPOBI.
4. ' MUHUCTBIE TOPHBIC TIOPO/BI.
8 B xaxux equHuLax U3MepAeTcs yAeabHOE 31eK- | 1.0M-MeTp.
TPUYECKOE COIPOTUBIICHNUE I'OPHBIX NOPOA U 2.0Mm.
pya? 3.0M-MeTp?.
4.CummeHc.
9 IIpu KakOM 3Ha4YEHUU yriia CMa4uBAEMOCTU 1. ®=0°.
TBepoH (a3l ® MOBEPXHOCTh CYMTACTCS TIpe- 2. 0°<O<90°.
UMYIIECTBEHHO TUAPOPOOHOI? 3. ®=90°.
4. 90°<e<180°.
10 [Ipy kakOM 3HAYEHUH yIJIa CMAYUBAEMOCTH 1. ®=0°.
TBepI0H (a3bl ® MOBEPXHOCTh CYUTACTCS TIOJ- 2. 0°<e<90°.
HOCTBIO THIPO(QUIHHON? 3. ®=90°.
4. 90°<@<180°.
11 Kakoli n3 nepedyncieHHbIX METAJVIOB XapaKTe- 1. Cepebpo.
PpHU3YETCS MUHUMAIBHOW TIJIOTHOCTHIO? 2. Jlutui.
3. 3oJ10TO.
4. Banaaui.
12 Kak Ha3pIBaeTCs MOPHUCTOCTH, XapaKTEPU3YIO- 1. JluHaMuveckast MOpUCTOCTb.
ast 00beM Top, COOOMIAIOIIMXCS MEXKIY co0oii | 2. O0IIas NOPUCTOCTb.
B MIOPOJIE U C OKpY’KaromIeil cpeoit? 3. D¢ dexTrBHAS TOPUCTOCTb.
4. OTKpBITast IOPUCTOCTD.
13 CyurHocTs 00paTHBIX (peTporpafnbix) npouec- | 1. B Bozpactanun ko3¢ dunmeHTa cxuMaeMoCcTu 1
COB IIpH pa3paboTKe ra30KOH/IEHCATHBIX 3ajie- YBEJIIMYEHHUH JIETY4EeCTH KOMIIOHEHTOB TIPH TI0-
JKEH 3aKI0vaeTCs BBIILICHUH JIaBJICHUSI.
2. B Tom, yTO mpsiMas npoliecca HCHapeHus: 1 KOH-
JIEHCAINY TIPOTEKAr0 CKauKooOpa3Ho.
3. B ToM, 4TO B TOKpUTHYECKOH 001aCTH YrIIeBOIO0-
poIHas cMech He MOJUUHSETCS 3aKOHY PAMO
KOHJICHCAIINH.
4. B ToM, uTO (ha30BbIC TIEPEXO0JIbI TPOUCXOMSIT B
YCIIOBUSIX JIOKAIBHOTO TEPMOAMHAMHYECKOTO
paBHOBECHS.
14 AV 1. O6beM KUIKOCTH yBETUYHNBAETCS TIPY YBEITHUEHUN

aHe

B ypasuenun f,, = 3HAK «-» yKa-

_
V()f(,’

3BIBACT HaA TO, YTO

JIABIICHHSI.
2. O0beM KHUJKOCTH YBEIIHYUBACTCS MTPH YMCHBIIIE-
HUH JIABJICHHUSL.

3. CKOpOCTh pacTpOCTPaHCHUS U3MCHECHIS TaBIICHUS
B IJIACTE TIPOUCXOJIUT 32 CYET OOBEMHOTO pacIIupe-
HUS KHJIKOCTH.

4. CKOpOCTh PacIpOCTPAHCHHUS U3MCHEHUS TaBICHI
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Bompoc

BapuaHTthl oTBeTa

B ITACTE TIPOUCXOIUT 3a CUET OOBEMHOTO CXKATHS
JKHJIKOCTH.

15

Ha ¢unprpanmro MHOTO(a3HOM KUIKOCTH B
MOPHUCTOM Cpelie BIUSIOT

1.

ITepepacnpesienieHue 1aBIeHNS B IUIACTE.

2. O0beMHOE pacCIIUPEHHE KUIKOCTH B IJIaCTE U

A~ w

YMEHBIIIEHUH TTOPOBOTO ITPOCTPAHCTBA.

. I[e(l)OpMaHI/ISI B YCJIOBHAX BCECTOPOHHETO CKATHUA.
' MOJ'IeKyJ'IHpHO-HOBerHOCTHLIe SIBJICHUA.

16

Ou3nvecKu CBA3aHHAS BOJIAa HA YACTHIIAX TOp-
HBIX TTOPOJ

. XapakTepusyeTcs N30BITKOM 3HEPTUH MOJIEKYJI 110~

BCPXHOCTHOI'O CJI04.

. HaXOOUTCs B HpHMOﬁ 3aBHUCHMMOCTH OT CMa4YuBac-

MOCTH ITIOBEPXHOCTH.

. XapaKkTepu3yeTcs N30UpaTelbHON CMaYuBacMO-

CTBIO.

. TecHO cBs3aHa MOJICKYJISIPDHBIMU CUJIaMU TTPUTXKE-

HUYA.

17

Kaxoli Bu mopucToCTH 3aBUCUT HE TOIBKO OT
CBOHCTB mopoAbl, HO BEJIMYMHLI ITPUIIOKCHHOT'O
rpajgueHTa JaBjieHUs U BPEMEHH BO3ICUCTBHUS?

. JlnHamuyeckasi TOpUCTOCTb.
. O011as nopuCTOCTb.

. O dexTrBHAS TOPUCTOCTB.
. OTKpbITasi HOPUCTOCTb.

18

Kakolt mapameTp xapakTepusyeT KOJIHMYECTBO
TEIJIOThI, KOTOPOEe HEOOXOIUMO IepeaTh 00-
pasily TOpHOU MOPOABI Maccoil M ISl MOBBIIIIE-
HUS ero TeMIeparypsl Ha 1 rpagyc?

TennonpoBOAHOCTD.

. TeMriepaTyponpoBOAHOCTb.
. TemmoeMKocTs.

TenioBoii IOTOK.

19

Kakotli netpodu3sndeckuii mapaMeTp xapakre-
PHU3YET KOJIMYECTBO TEIJIa, IPOTEKAOIIEE 3a
€IMHULLY BPEMEHHU Yepe3 MOBEPXHOCTh?

TennonpoBoHOCTb.

. TeMniepaTyponpoBOAHOCTb.

TemioeMKOCTb.

. IImOTHOCTE TEILIOBOI'O IIOTOKA.

20

Kakue BOJIbI IIPUHATO HA3BIBATh OJAOUIBCHHBI-
MU WJIA KpaeBLIMI/I?

PlhwN—hwNp—PODNE

. 3anoanHoume IMOPBI KOJIJICKTOPA IO 3aJICKBIO U

BOKDYT Hee.

. HpHyqueHHLIG K BOJOHOCHBIM Ill1aCTaM, 3aJicra-

IOLIUM HIXKE He(DTSHOTO I1JIacTa.

. HpI/IypoquHasI K BOOAOHOCHBIM IIPOILIaCTKaM, 3a-

JeraromuMm B CaMOM He(l)TFIHOM I1acTe.

. O6paSOBaBHII/Ie CaMOCTOATCIBHBIC BOJOHOCHBIC I'O-

PU30HTHI B pa3pe3e NPOAYKTUBHOM MMAUKH.

Bapmuanr 2

Ne

Bomnpoc

BapuaHTtbl oTBeTa

1

pVv
GRT
CKOM TOYKH 3peHHUs Xapakrepusyer (Z — ko3¢-
(ULMEHT CBEPXCKUMAEMOCTH)

VYpaBHenue Z = =1 c repmonuHaMuye-

1.

BN

Crernenb OTKJIOHEHUS p€ajibHOro ra3a OT 3aKOHa
nacaJIbHOro rasa.

. YpaBHEHHE COCTOSHHS PEATBHBIX Ta30B.
. [lonnpaBky Ha 06bEM MOJEKYI.
. YcnoBus, Kora cujiaMy B3aUMOACHCTBHS MEKIY

MOJICKYJIAMHU MOXXHO an/IHe6peraTb.

OT 4ero 3aBHUCHUT KECTKOCTH BOALI?

. OO1mie#t MUHEpaTH3aIIHH.

. Bognoro noka3zarens pH.

. KoHuenTpaun noHOB Boopoaa.
. Coneprxanus conerd Ca u Mg.

Yro xapakTepu3yeT OTHOCUTENbHAS TUIOTHOCTh
Hedtn?

RPN -

N

. OtHomenwue miotHocTH HEpTH Tipn 20 °C K I0T-

HocTH Bobl nipu 4 °C.

. OTHOIIICHUE IOTHOCTH He(bTI/I IpU HOPMAJIbHBIX

YCIIOBHSX K IIIOTHOCTH BoabI ipu 20 °C.

. OTHOIICHUE TIOTHOCTH HE(TH B TIACTOBBIX YCIIO-

BUSIX K TUIOTHOCTH JIeTa3MpOBaHHOM BOJIBI NIpH 4
°C
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Bompoc

BapuaHTthl oTBeTa

4.

OTHoIIeHne TUIOTHOCTH He(DTH B IIACTOBBIX yCJIO-
BHSIX K IUIOTHOCTHU BOABI Iipu 4 °C.

4 Temnepatypa 3amep3anus Gp3udecku cszannon | 1. 0.
BOJBI cocTaBisieT °C? 2. -4.
3. -20.
4. -75.
5 KakuM 3aK0HOM ONUCHIBAETCS PUITBTPALINS 1. 3akonom ['enpmu.
(bmonnoB B Tutacte? 2. 3akonoMm Crokca.
3. 3axonom Jlapcu.
4. 3akonom Jlxoyns-Tomricona.
6 Kakoii ¢popmysoit MmoxeT ObITh BoipakeH koad- | 1. k,=V,/V.
¢dunuent mopuctoctu (Vy— cymmaphsbiii 00beM | 2. Ky = Vy -V/100 %.
BCEX MYCTOT; V — 00beM opoabl)? 3. ki=V.
4.k, = V.
7 Kak HazpIBaeTcs crmocoOHOCTH mopos! npomyc- | 1. TeopeTndeckoil mopucToCTHIO.
KaTh [IPH [Iepenajie JaBJIeHus KUAKOCTh U ra3? | 2. IIpoHunaeMoctsio.
3. D dhexTuBHOM MOPUCTOCTHIO.
4. OTKpBITON MOPHUCTOCTEIO.
8 YacTbs NOpUpOTHOTO pe3epByapa, B KOTOPOM CO 1. IlpuponHsIii pe3epByap.
BPEMEHEM YCTAHABIMBAETCA PAaBHOBECHOE CO- 2. EcTecTBeHHBIH pe3epByap.
CTOSTHHE BOJIbI, HE()TH 1 rasa ... 3. l'eocuHKIMHAIG.
4. JloBymika.
9 Kax Ha3bIBalOTCS MOPUCTBIE U TPEUIMHOBATHIE 1. Komnekropamu.
TOPHBIE TIOPO/IbI, POHUIIAEMbIE AT KuaKkocTed | 2. Kanamamu.
Y Ta3a U CIOCOOHBIC OBITh KX BMECTHIIUIIIEM? 3. Pe3epByapamu.
4. TpemmHamu.
10 JloBymika mo6oii (hopMel, HakonmBIIas 3Haun- | 1. PezepByapom.
TeJIbHOE KOJMYECTBO He()TH U Taza Ha3bIBaeTcs? | 2. 3aJeKblo.
3. Komrekropom.
4. TlogHATHEM.
11 Kak Ha3biBaeTCs OTHOIIICHHE 00beMa He()TH B 1. Koaddpurpienrom asparuu.
TUTACTOBBIX YCIOBHAX K 00beMy 3TOH He(TH 2. KpaTtHOCTBIO Ta3upOBaHHON KUIKOCTH.
IOCJIE €€ Aerazamnun’? 3. O6bpeMHBIM K03 hUITMEHTOM HEPTH.
4. O0beMHBIM KO3 PHUIHUEHTOM.
12 Cyxoii ra3 31o? 1. ITeperpeTsrii ras.
2. EctecTBeHHBIN ra3, B KOTOPOM HE COAEPKATCS Tsi-
JKeJIble YTIIeBOJOPO/IbI, MIIK COJIEPKAHNE UX He-
3HAYHUTEINHHO.
3. I'a3, He coneprKalInii BIary.
4. I'a3, npomenmuii aIcOpOLMOHHYIO CYIIKY.
13 ’KupHsiii raz sto? 1. I'a3, He TpoIIEAIINN CTATUIO CYIIIKY.
2. I'az, copeprxainii IpUPOHBIC KUPHBIE KUCIOTHI.
3. a3, B KOTOPOM TsDKeIbIE YTIIEBOJOPOJIbI COEP-
&Karcs B KOJIMYECTBAX, JOCTATOUHBIX JUIS HOJTy4e-
HUS CXKIDKEHHBIX Ta30B WM Ta30BBIX OCH3WHOB.
4, I'a3, comep Kaniuii >KUIKIE YTICBOAOPOIEL.
14 OpHUM 13 OCHOBHBIX pu3nueckux napamerpos | 1. IlmoTHOCTB.
HETSIHOTO Tra3a sSBJISIETCS €ro ... 2. IIger.
3. 3amax.
4. KonndecTBo coJiep)kaHusl TBEPJIbIX BEIIECTB.
15 YemM ompenemnsieTcsi KOIMYECTBO MOoTeHIHUANbHOM | 1. O0mmM 00beMOM BCel CHCTEMBI.
9HEpruu, KOTopoil obiagaer HedTsaHast unn ra- | 2. [lmacToBBIM 1aBIEHUEM.
30Bast 3QJICKb? 3. Tunom 3anexu.
4, ITnacToBBIM AaBJIEHHEM H OOIIMM 00BEMOM BCeEil

CHUCTCMBI — He(l)THHOfI HIIM Ta30BOM 3aJICKHU U

[EEN
N




Bompoc

BapuaHTthl oTBeTa

OKPY’KaIOLIEH ATy 3aJ1€Kb BOJSIHOU 30HBI.

16

OnHol U3 cuil, 00YCITaBIUBAIONINX JIBHIKCHUC
He()TH, Ta3a ¥ BOJBI B TUIACTAX, SIBJISACTCA ...

. DIEeKTPOOCMOC.

. Xa0THYEeCKOE CaMOCTPYKTYPUPOBAHUE CUCTEMEI.
. Hammop 1muracToBBIX KOHTYPHBIX BOJ.

. EcTecTBeHHOE MarHuTHOE TOJIE.

17

OI[HOI71 13 CUJI COIIPOTUBJICHUA JBUIKCHUIO
Heq)TI/I B IIJIaCTC ABJIACTCA ...

. EcTecTBeHHOE MarHUTHOE TOJIE.

. DIEeKTPOOCMOC.

. CopOrusi.

. Kannyisipabie 1 MOJEKYISPHO-TTIOBEPXHOCTHBIE
CHWJIBI, YICPKUBAOIINE
HeTH B TUTacTe OJ1aromapsi CMaYMBaHHUIO €10 CTe-
HOK TIOPOBBIX KaHAJIOB.

A OWONRPDMWN R

18

3aKOHOMEPHOCTHU PACIIPOCTPAHEHUS YIPYTUX
BOJIH B 36MHOM KOp€, CO3/1aBa€MBbIX B HEW B3pHI-
BaMH HUCIOJIB3YIOTCS ...

. IIpu celicMuyeckoil pasBexe.

. IIpn kapotaxe.

. [Ipu creMouHBIX paboTax U MOUCKax He()TH U Tasa.
. [Tpu anekTpopas3Beke.

19

B mporecce anekTpoMeTpun CKBaXKUH MPOBO-
JUTCA ...

. OnpezneneHue HHTEPBAJIOB OCIIOKHEHUS.

. OnpezeneHne HHTEPBAJIOB MOTJIOIICHHUS.

. OnpezneneHre HHTEPBAJIOB 3aJleraHUs POLYKTHB-
HOI'O TOPU30HTA.

4. V3MepeHue 1 aBTOMAaTHYECKas! 3aUCh KaKYIHXCS
CONPOTHUBJICHUI U €CTECTBEHHBIX PA3HOCTEH MOTEH-
111 aJIOB.

WNRFRPIR_RWN PP
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Paznuunie B GpU3NUECKUX TOHITHUSIX «ITOPH-
CTOCTB» U «IIPOHULIAEMOCTB):

1. He nmeeTtcst, TOCKONBKY MEXKIY IPOHUIIAEMOCTBIO
cpenst 1 3P PEeKTUBHON TOPUCTOCTHIO CYIIECTBYET
KOPPEJISIIHOHHAS CBS3b.

2. He nmeercsi, MOCKONIbKY (pyHIIaMEHTAILHBIN 3aKOH
Hdapcu cBsizbIBaeT MeXy COOOH OCpeHEHHbBIE XapakK-
TEPUCTHKH OPUCTON CpeIbl M IBMOXKYIIETO (irona.
3. ImeeTtcst, NOCKOIBKY IOPUCTOCTh MOHSTHE CTATHU-
YecKoe, a MPOHUIIAEMOCTh UMEET CMBICIT TOJIBKO MPH
JIBIKEHUH (DITIOUIIOB.

4. VImeetcsi, TOCKOJIBKY OPUCTOCTh Pa3NyaroT Ha
a0CoIOTHY10 ¥ 3()(PEeKTHBHYIO, a TPOHUIIAEMOCTh Ha
a0COTIOTHYIO U (Da30BYIO.

Bapuanr 3

Ne

Bomnpoc

BapuaHTthl oTBeTa

1

K xakomy THITy TOpOBBIX KaHAJIOB OTHOCATCS
mopsl pazmepom 0,025 Mrm?

. CBepXKanuuIsIpHEIE;
. Kanmnnsapaeie;

. MuKpOKanuuIsipHbIe.

TemsoBeie METOIBI MOBHIILIEHNS HETEOTAAYH
HaunOosnee 3PPEKTUBHBL:

1
2
3. CyOxkanuisipHbIe;
4
1

. [Ipu pa3paboTke 3anexell BRICOKOBSA3KOW HEPTH,
TeMIepaTypa KOTOpOoil OJIM3Ka K TeMIieparype Hachl-
nieHus mapaguHoM.

2. Ilpu pa3paboTke 3aexeil ¢ BBICOKOH HEOTHOPOA-
HOCTBIO M C HU3KUMHU TUIACTOBBIMHU JIaBJICHUSMU.

3. [Ipu pa3paboTke 3anexel O€3 ra30BOM IIANKH C
IIJIACTOBBIM JIaBJICHUEM OJIN3KHAM K JAaBJICHHUIO HAChI-
meHust He(hTH razom.

4., Ilpu pa3paboTke 3aJIexKeit Ha MO3MHEH CTAINH pas-
pabOTKM TPH BEICOKOM OOBOTHEHHOCTH Ml HU3KHX TIIa-
CTOBBIX JIABJICHUSX.

st tiuHoKMCoTHO# 00paboTku 1311 npume-
HSIETCS] CMECh:

1. ConsHoOM U TUMOHHON KUCJIOTEL.
2. COIISTHOHM ¥ MOJIOYHON KHUCJIOTEI.

13




Bompoc

BapuaHTthl oTBeTa

. ConstHO# 1 YKCYCHOM KHCIIOTHI.
. CongHoON U IMIaBUKOBOM KUCIIOTEL.

4
5
4 Kakomy kitaccy yrieBoJopoJIoB COOTBETCTBYeT | 1. AJKaHOB.
obmrast popmyna CnHane? 2. ApeHoB.
3. [lukitaHoB.
4. ITapaduHoB.
5 B xakwx empHAIaX m3MepseTcs rpaueHT nasnenmsi? | 1. [1a.
2. mlla-c.
3. a/m.
4. M*/Mla.
6 Enunuiieit uamepeHus: IpoHUIIaeMOCTH OPOJ 1. M3,
SIBJISIETCS ... 2. Ta-c.
3. m%/c.
4. M2
7 Uro siBisieTcst OCHOBHOM ABIKYIIEH cuioii mpu | 1. Hamop kpaeBsIx BOSI.
TPaBUTAIMOHHOM PEXKHUME 3aJTeKHU? 2. Hamop moionBeHHBIX BOJI.
3. Cuna TspKecTH caMoit HeTu.
4., DHeprusl pacIIMpSIONIerocs rasa.
8 Kaxkwe 13 npe/ICTaBIeHHBIX €IMHHI] H3MEPEHHS 1. r/em® wm kr/me.
COOTBETCTBYET €AMHHIIEC N3MEPEHVSI TNTOTHOCTH 2. M3
HedTH? 3 Mvec.
4. r/em® mimm ev®,
9 Kaxumu yriaeBogopogamMu npeacTaBieHbl 1. IlpupoaHBIMU OUTYMaMHU.
caMbl€ KPYITHbIE UX CKOIUICHUS B €CTECTBEHHOU | 2 ['a30BBIMU KOHJIEHCATaMHU.
cpene? 3. TsokemsIMU HEPTSIMH.
4. 'a30BBIMU TUApPATaAMH.
10 Kak HasbIiBaercst proOop J1s U3MEPEHUS TUIOTHOCTH | 1, Bucko3zumerp.
Heyi? 2. ITpubop Coxcrnera.
3. Apeomertp.
4. DKcHUKaTop.
11 Yro Takoe JaBieHUe HACHIILEHNs HehTH razom? 1. [laBneHue npu KOTOPOM HAUMHAETCS BBIJICIICHHE
ra3a npu JajbHEeHIeM MOBBIIICHUH JaBICHUS.
2. JlaBneHue npu KOTOPOM HEPTh HAXOTUTCS B
MJIACTOBBIX YCIOBHSX.
3. JlaBiieHue npu KOTOPOM HAYHHASTCS BBIJEIICHUE
ra3a npu JajbHeHIIeM CHIKSHUH JaBICHUSI.
4. JlaBneHre Ipu KOTOPOM ITPEKPAIaeTCs BEIACICHUE
rasa Ipu JajJbHEHIIIeM CHIDKCHUH JaBICHUS.
12 B kakux enyHHIaX m3MepseTcst 00bEMHBIN 1. MITa™.
K03(/pULMEHT T11aCTOBOM BOBI? 2. M,
3. 10V €QUHHAILIEL.
4. xr/™e,
13 B kakux emuHmULIaX M3MepseTcs yIenbHasi MAcCOBAast 1. dx/(xr-°C).
TEIIOEMKOCT? 2. (Jx-m3)/°C.
3. x/(m3-°C).
4. (JJx-kr)/°C.
14 B kakux emuHUIAX M3MEpSETCs AUHAMUYCCKAS 1. M?/c.
BSI3KOCTB B cucteme CU? 2. 1Is.
3. Crokec.
4.1lac.
15 B kaxux enmuHuUIaX m3MepsieTcsl KKHEMaTH4YecKas 1. M?/c.
B3KOCTh HepTr B cucteme C? 2. TIs.
3. Croxkc.
4.1lac.
16 YT0 U3 epeUrcIIEHHOrO UCTIONB3YETCS st 1. Buckosumerp.

W3MEPEHUsI BA3KOCTU?
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Bompoc

BapuaHTthl oTBeTa

2. ApeomerTp.
3. Ilpubop Cokcnera.
4. DkcukaTop.

17

YKaxuTe onpeieJieHue OTKPHITONH TOPUCTOCTU
TOPHBIX TIOPOA?

1. OtHOmIEeHNE 00BEMA ITOPOIBI K CYMMapHOMY
o0BemMy Top.

2. OTHOLIEHHE CYMMapHOTo 00bemMa op K 00beMy
TIOPOJIBL.

3. OTHoMmIeHNE 00hEMa OTKPBITHIX (COOOIIAIOTITIXCS )
op K 00beMy TIOPO/IBI.

4. OTtHO1IEHHE 00bEeMa MOPOIBI K 00bEMY OTKPBITHIX
(coolmIaromwmxcst) mop.

18

YKaxxnTe onpeaeseHne moaHoH (a0COMOTHOR)
MOPHUCTOCTH TOPHBIX TIOPOS?

1. OtHOmIEeHNE 00BEMA TOPOIBI K CYMMapHOMY
o0BeMy TIop.

2. OTHoOIIIEHNE CyMMapHOTO 00BeMa IMop K 00beMy
TIOPOJIBL.

3. OtHomEeHHE 00beMa OTKPBITHIX (COOOIIAIOIINXCS)
op K 00beMy MOPOJIBI.

4. OtHomeHNe 00BeMa TTOPOABI K 00hEMY OTKPBITHIX
(cooOrraroImuxcs) mop.

19

Kak BbramcIisieTcst 00beMHBII BEC CKeJeTa IpyHTa’?

- P
1+0,01-W
- P
1-001-W
- P
1-01-W’
-_ P
1401 W'

L p,

2.9,

3. .,

4. p.,
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B Kakux eMHATIAX U3MEPSACTCS TUIACTOBOS
nasiexue?

1. ITa.

2. mlla-c.
3. ITa/m.
4. M®Mla.

6.3. Onucanue noka3areJsieil M KpUTEepHeB KOHTPOJISI YCIIEBAEMOCTH, ONIUCAHUE

IHIKAaJ OII¢CHUBAaHUA
6.3.1. Kputepun o1eHOK NPOMEKYTOUYHOI aTTecTANNHU (3a4eT)

Onenka

Onucaumne

[Nocemenue 6onee 50 % NEKIMOHHBIX U JTA0OPATOPHBIX 3aHATHH; CTYACHT TBEPJIO
3HAET MaTepHUall, IPaMOTHO U IO CYLIECTBY U3JIaraeT ero, He JOMmycKas cylie-

3aurteHo CTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC; BCE MPEAYCMOTPEHHBIE IPOIPaMMOM

OGy‘IeHI/ISI 3aaHUA BBIIIOJTHEHBI, KAUCCTBO MX BBINIOJJHECHHUA JOCTATOYHO BBICOKOC,
B TCUCHUC CCMCECTPA BBITIOJIHUII TBOPUYCCKYHO pa60Ty.

[Tocemenne menee 50 % JIEKUUOHHBIX U Ta0OPATOPHBIX 3aHATHIA; CTYACHT HE 3Ha-
€T 3HAYMTENBHOIN YaCcTH MaTepuaa, JOMyCKaeT CYIIeCTBEeHHbIE OINOKN B OTBETaX

He 3auteno Ha BONPOCHI; OONBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi 00yUYeHus 3a1aHUH

MHWHHUMAJIbHOMY.

HEC BBIIIOJIHCHO, KaY€CTBO MX BBIIIOJHCHHUA OLIICHCHO YHCJIOM 6aJ'IJ'IOB, OJIM3KUM K
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Ilpumepnan wkana oyeHuBaHUA 3HAHUIL 8 Mecmosoil hopme:

KoaunyecTBOo NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 He 3auteno

50-65 3auTeHo

66-85 3aureHo

86-100 3aureHo

7. YHEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHUE
AACHUITIINHBI

7.1. PekomenayeMas qureparypa

7.1.1. OcHoBHasi iMTEpPaTYypa

1. Konosasosa, JI. H. ®u3uka miacta : yueoHoe nocooue / JI. H. Konosanoga, JI. M. 3unoBbeBa, T.
K. I'ykacstn. — CraBponons : CKOY, 2016. — 120 c. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpoHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/155112

2. Koporenko B.A. ®dusmnueckre OCHOBBI pa3pabOTKU HE(PTIHBIX MECTOPOXKIECHUNH U METO/OB
MOBBIIECHUS HePTeOTAaun [ DIEKTPOHHBIH pe-cypc]: yuebHoe nmocobue / B.A. Koporenko, A.b. Kpsksun,
CH. TIpauee u gp. — Trowmens: Triom[HI'Y, 2014. — 104 c. DAeKTpoHHBIA pe-Cypc:
https://e.lanbook.com/reader/book/55449/#2

3. [lerpakoB JI.I'. ®usuka miacra [DnekTpoHHBIA pecypc]: Yuebnoe mocobue / J.I'. Ilerpakos,
N.C. Tanansixun, [.A. Kapmauckuii. — CII6.: 2017. — 314 «c¢. DnekTpoHHBI pecypc:
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/.

4. ITerpakos JI.I'. Pa3paboTka He(TSAHBIX W Ta30BBIX MECTOPOXKICHUHU [DIEKTpOHHBIH pecypc]:
VYueOuuk / JI.I'. [lerpaxos, /[.B. Mapaamos, A.B. Makctotun / HanimoHansHbIi MHHEpPATbHO-CHIPHEBOM
YHUBEPCUTET «["opHBIiI». CIIo, 2016. - 526 C. DNEeKTPOHHBIN pecypc:
http://www.bibliocomplectator.ru/book/&id=71703;
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/.

7.1.2. lonoIHUTeIbHAS JJUTEPATypa

1. Kanutono A.M. ®usnueckue CBOMCTBA TOPHBIX MOPOJT 3anaaHoi yactu Cubupckoi
1atgopMsl [DneKTpoHHBIN pecypc]: MoHorpadus / A.M. Kanuronos, B.I'. Bacunbes. — KpacHosipck:
Cub. dbenep. yu-1, 2011. — 424 c. DnekTpoHHBIN pecypc:
http://biblioclub.ru/index.php?page=book_view red&book_id=229376.

2. Konoasiora JI.H. ®u3uka 1uiacta [DeKTpoHHEIH pecypc]: yuedHnoe mocodue / JI.H.
Konosainoga, JI.M. 3unosseBa, T.K. I'ykacsn. — CraBponons: usa-so CKOY, 2016. — 120 c.
DrexkTpoHHbIH pecypc: http://biblioclub.ru/index.php?page=book_view_red&book_id=459066.

3. 3enussiHckas O.E. Ilerpodusuka [InekTpoHHsIi pecypc]: yueOHoe nmocodue. — CTaBpomnosb:
m3a-so CKOVY, 2015. — 111 ¢. DnekTpoHHBIH pecypc:
http://biblioclub.ru/index.php?page=book_view red&book_id=457781.

4. Crepnenxo 3.B. Jlutonmorust [ DnekTpoHHBIH pecypc]: yaebroe nmocodbue / 3.B. Crepnenko, K.B.
YMmanxkunosa. — CtaBponodib: u3a-so CKOY, 2016. — 219 c. DnekTpoHHBI pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book id=459271

5. [Nanukapockuit E.B. MeTopl BOCCTaHOBIEHUS (PUIBTPAITMOHHBIX XapaKTEPUCTUK TTOPO/I-
KOJUIEKTOPOB [DneKTpoHHbIN pecypc]: MoHorpadus / E.B. Ilanukaposckuii, B.B. [TanukapoBckuii. —
Tromenn: TroM['HI'Y, 2010. — 104 c. https://e.lanbook.com/reader/book/28317/#2

6. COoopHHK 3a/1a4 110 (PM3HKE TUTACTA: MTPAKTHKYM TI0 Kypcy «DHU3uKa T1acTa Uit CTyJICHTOB
(bakamaBpoB 1 MarucTpoB) HampasieHus «HedrerazoBoe nemno» ouHoit popmer 00ydeHus / coct. A.A.
I'y6aitnynnun, @.A. I'y6aiaynnun, I1.B. UcaeB — Kazans: U3a- Bo KIIOY, 2017. —40 c.

7.1.3. YueOHo-MeTOAMYeCKOEe o0ecnevyeHne

1. ®usuka mracta: Meroandeckue ykazaHUsl K CaMOCTOSITEIFHOM paboTe CTY/EHTOB [ DJIEKTPOH-
Helii pecypc] / Cankr-IlerepOyprekuii ropusiit yausepcuret. Cocrt.: I'.}O. Kopo6os, /[.C. TanaHbIXHH.
CII6, 2017. 12 c. http://ior.spmi.ru/svstem/files/

2. ®u3uka miacta: MeToanuecKkue yKa3aHus IS MPaKTHUeCKUX 3aHATui / HanmoHabHbIN MUHE-
panbHO-ChIpheBO# yHUBepcHTET «I opHbIiiy. Coct.: I.C. Tanansixun. CII6, 2015. 51 c.
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http://biblioclub.ru/index.php?page=book_view_red&book_id=459271

7.2. ba3bl JaHHBIX, 2JIeKTPOHHO-0MOINOTEYHbIe CHCTEMbI, MH(OPMAIIMOHHO-CIIPABOYHbIE U

MOUCKOBbIE CHCTEMbI

1. EBponeiickas nudponas 6ubnuoreka Europeana: http://www.europeana.eu/portal

2. lnpopManmoHHO-N3JaTeIbCKII LEHTP IO TCOJOTMH W HEAPOIOJIb30BAaHUIO MUHHUCTEPCTBA
NPUPOAHBIX pecypcoB U dkosnorun Poccuiickoit ®Penepanun - OO0 "I'EOMH®OPMMAPK"-
http://www.geoinform.ru/

3. MadopmannonHo-aHaIuTHYECKUi mentp «Munepam» - http://www.mineral.ru/

4. Koncynprantllntoc: crnpaBoyHO - TMOMCKOBas cucTeMa [DIEKTpOHHBIM pecypc]. -
www.consultant.ru/.

5. Muposas mudposas 6ubanorexa: http://wdl.org/ru

6. Hayunas snektponHas oubnuroreka «Scopus» https://www.scopus.com

7. Hayunas snextponnas 6ubnuoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas oubnuoreka «eLIBRARY »: https://elibrary.ru/

https://e.lanbook.com/books.

9. [Touckossle cuctemsl Yandex, Rambler, Yahoo u ap.

10. Cucrema T'APAHT: »3eKTpOHHBI NEPUOINICCKUN CIPABOYHUK [DIEKTPOHHBI pecypc|
www.garant.ru/.

11. TepMuueckre KOHCTAHTBI BEIIECTB. DJIEKTPOHHAs 0a3a TaHHBIX,

http://www.chem.msu.su/cgibin/tkv.pl

12. DnexTpoHHO-0MOIMOTEYHAs CUCTEMa U3aTeIbCKOTo IeHTpa «JlaHb»

13. Dnektponnas 6ubnuoreka Poccuiickoii I'ocymgapctBennoii bubnunoreku (PI'B):

14. Dnexktponnas 6mbmuoTeka yaeOHUKOB: http:/studentam.net

15. DnexTponHO-6uGIHOTeuHas cucteMa «9BC FOPAUT» www.biblio-online.ru.

16. Dnexkrponnass OubnamoTeuHast cucrema «HanmonanbHbIM 1HQPOBOH pecypc «PyKOHTH.
http://rucont.ru/

17. DnextponHo-6mbmoTeyHas cucrema http://www.sciteclibrary.ru/

18. DaekTpoHHO-0MbaKOTEYHAs cucTemMa Znanium.comhttp://znanium.com/

19. DIEKTPOHHO-ONOIMoTEYHAsA cucTeMa «YHUBEpCcUTETCKAA oudmoTeka OH-
naitayhttp://biblioclub.ru/
20. DIIEKTPOHHO-ONOIMOoTEYHAS cUcCTEMA «BrOINOKOMILIEKTATODY (OBC

IPRbooks)http://www.bibliocomplectator.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepHaIbHO-TEXHHYECKOE OCHAIIIEHHE Ay TUTOPHIi:

AYyAUTOpPHHM /Il IPOBeAeHUS JTeKIMOHHBIX 3aHATHH.

Criennanu3upoBaHHbIE ayIUTOPUH, UCIIOIb3YEMbIE MIPU MPOBEACHUN 3aHIATUN JIEKIMOHHOIO THUIIA,
OCHAlIEHbl  MYJIbTUMEIUNWHBIMM  IPOEKTOPAaMHU M  KOMIUIEKTOM  alaparypbl, IO3BOJIAIOIIEH
J€MOHCTPHUPOBATh TEKCTOBbIE U IpadyecKue MaTepuabl.

128 nmocago4HbIX MECT

OcHaiieHHOCTB: CTOJI TUCBMEHHBIN — 65 MWIT., CTYJ ayAUTOPHBIN — 128 1IT., Kpecao ayauTOpHOE —
1 mr., TpubyHa — 1 mrT., TpubyHa HacToibHast — | mT., JOCKa HacTeHHas — 2 mT., Komnblorep 400G,
N9ES8ES — 1 mr., morutop PROLITE TF1734MC-B1X — 1 mir., skpan SCM-4308 — 1 mT., mpoekTop
XEED WUX6010 — 1 mT., cucrema akyctuueckas Sound SM52T-WH — 8 ., muiakat — 9 mir.

[lepeuenp nHIIEH3MOHHOTO MTporpaMMHoOro odecnedenus: Microsoft Windows 7 Professional, 'K Ne
1464-12/10 ot 15.12.10 «Ha noctaBky KommbioTepHOro odopynosanus», 'K Ne 959-09/10 ot 22.09.10
«Ha nmocTtaBky kommbroTepHOi TexHuKH», 'K No 447-06/11 ot 06.06.11 «Ha moctaBky 0060pyoBaHHs»,
I'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky 000py/10BaHUS».

60 mocagoYHBIX MECT

OcHnamennoctb: Cton nucbMeHHbIH — 31 mrt., cTyn aynutopHsiil — 60 mT., kpecno ayautopHoe — 1
mT., TpUOyHA HACTOJBHASA — | IT., TOCKA HamoJabHasg MOOWIbHAs — 1 ., HOyTOyKk 9ONBOAO2-VQ1400
— 1 wr., mpoextop XEED WUX450ST — 1 mrt., 3xkpan SCV-16904 Champion — 1 mwr., miakar — 5 mr.
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http://www.geoinform.ru/
http://www.mineral.ru/
http://znanium.com/
http://www.biblioclub.ru/
http://www.biblioclub.ru/
http://bibliocomplectator.ru/
http://bibliocomplectator.ru/

[Tepedens nmmeH3nOHHOTO MporpamMmHoro odecnedeHus: Jorosop Ne 1105-12/11 ot 28.12.2011
«Ha mocraBky kommbroTepHoro obopynoanus», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky
KoMITbIOTepHOTO oOopyaoBanus», ['K Ne 671-08/12 ot 20.08.2012 «Ha mocTaBKy NpOIYKIIHH,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,
Microsoft Office 2007 Professional Plus, Microsoft Open License 46082032 ot 30.10.2009, Microsoft
Open License 46822807 ot 22.12.2009, Microsoft Open License 46431107 ot 22.01.2010, Microsoft
Open License 45207312 ot 03.03.2009.

28 1MocaJ0YHbIX MeCTa

OcHaiieHHOCTb: CTOJI MUCBMEHHBIN — 15 1IT., CTy) ayAUTOpHBIN — 28 WIT., Kpecio ayauTtopHoe — 1
mT., TpuOyHa HACTOJIbHAs — | WIT., JocKa HacTeHHast — | mIT., TU1akaT — 5 mT.

32 mocajiouHBIX MecTa

OcnanieHHOCTh: CTOJ MUCbMEHHBIN — 17 MIT., CTY ayAUTOPHBIA — 32 MT., Kpecyo ayauTopHoe — 1
mrT., TpuOyHa HacTombHas — | WIT., TOCKAa HACTeHHast — | IIT., Tu1akart — 7 mrT.

16 mocagoyHBIX MecTa

OcHaiieHHOCTh: CTOJI KOMIBIOTEPHBIN AJIsl CTYJAEHTOB (TUN 4) - 3 MT., CTOJ KOMIBIOTEPHBIN AJIs
CTYIEHTOB (TUI 6) — 2 MIT., CTOJ KOMIBIOTEPHBIN AJIs CTYIEHTOB (TUIl 7) — | WIT., Kpecno mpenojaBaTes
(cetka, mBeT uepHBIM) — 17 1mIT.,, [0CKa HamodbHas MoOWJbHAs Oejlas MarHUTHO-MapKepHas
«Magnetoplan» 1800mMm*1200MmmM - 1 miT., MoHOOTOK Lenovo M93Z Intel Q87 — 17 mit., muakar — 5 mir.

Hoctyn k ceru «MHTepHET», B JJIEKTPOHHYIO HWH(GOPMAIMOHHO-00PAa30BATEIbHYIO CpPEIy
YHuBepcurera.

[TepeueHp NHMIIEH3MOHHOTO MporpaMMHoro ootecrnedenus: Microsoft Windows 7 Professional,
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus, Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, JloroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mporpammuoro obecredenus», Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1, Cisco Packet Tracer 7.1 (cBoGomHO pacnpoctpansemoe [10),
Quantum GIS (cBobogno pacmpoctpansiemoe I10), Python (cBoGomuo pacmpoctpansemoe I10), R
(cBobomHO pacmpoctpansiemoe [10), Rstudio (cBobomuo pacmpoctpansemoe I[10), SMath Studio
(cBobomHO pacmpoctpansemoe [10), GNU Octave (cBob6oaHO pacnpoctpansemoe [10), Scilab (cBobogHO
pacmpoctpansemoe [10).

AyIuTOpPHH [1JIsl IPOBEACHUS J1a00PATOPHBIX 3AHATH.

128 mocaiouHBIX MECT

OcHameHHocTh: CTON MMCbMEHHBIN — 65 MIT., CTYJ ayJUTOpHBIA — 128 mIT., Kpecao ayaAuTopHOe —
1 wr., TpubyHa — 1 wr., TpuOyHa HacTonbHasg — | 1IT., ToCKa HacTeHHast — 2 mT., komnbiorep 400G1,
NOES8ES — 1 mwt., monutop PROLITE TF1734MC-B1X — 1 mir., skpan SCM-4308 — 1 wT., npoekTop
XEED WUX6010 — 1 mT., cucrema akyctudeckas Sound SM52T-WH — 8 mr., mutakat — 9 mir.

[TepeueHs MUIIEH3HOHHOTO MporpaMMHOro odecniedenus: Microsoft Windows 7 Professional, 'K Ne
1464-12/10 ot 15.12.10 «Ha moctaBky KoMITbIOTepHOTO 0OopymoBanus», 'K Ne 959-09/10 ot 22.09.10
«Ha nocraBky xommnbrotepHoil Texuukny», 'K Ne 447-06/11 ot 06.06.11 «Ha nocraBky 060pyaoBaHUs»,
'K Ne 984-12/11 ot 14.12.11 «Ha moctaBKy 000pyI0BaHUS».

60 mocagouHBIX MeCT

OcHatieHHOCTh: CTOJI MUCbMEHHBIN — 31 WIT., CTyNn ayAUTOpHBINA — 60 mT., Kpecio ayautopHoe — 1
IIT., TPUOYHA HACTOJIbHASA — | IIT., TocKka HanoJbHast MooubHas — 1 mT., HOyroyk 9ONBOAO2-VQ1400
— 1 wr., npoextop XEED WUX450ST — 1 mwit., asxkpan SCV-16904 Champion — 1 mwT., mjuakat — 5 wmrT.

[lepeueHs JNUIIEH3MOHHOTO TporpaMMHOTO obecmeueHus: Jlorosop Ne 1105-12/11 ot 28.12.2011
«Ha mocrtaBky koMmbroTepHOT0 000pynoBanus», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocTtaBky
KoMmIbloTepHoro obopynoBanusi»y, 'K Ne 671-08/12 or 20.08.2012 «Ha moctaBky HpOAYKLUNY,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,
Microsoft Office 2007 Professional Plus, Microsoft Open License 46082032 ot 30.10.2009, Microsoft
Open License 46822807 ot 22.12.2009, Microsoft Open License 46431107 ot 22.01.2010, Microsoft
Open License 45207312 ot 03.03.2009.
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28 MocaJOYHbBIX MECTa

OcHaiieHHOCTh: CTOJI MUCBMEHHBIN — 15 1IT., CTY) ayAUTOpHBIN — 28 WT., Kpecio ayauTropHoe — 1
mIT., TpuOyHa HACTOJIbHAs — | WIT., Jocka HacTeHHas — | WIT., TU1akaT — 5 mT.

32 mocajiouHBIX MecTa

OcnamieHHOCTh: CTOJ MUCbMEHHBIN — 17 MT., CTY ayAUTOPHBIA — 32 MT., Kpecyio ayauTopHoe — 1
mT., TpuOyHa HacToapHas — | WIT., TOCKa HAacTeHHast — | IIT., TU1akar — 7 mrT.

16 mocago4HbBIX MecTa

OcHaiieHHOCTh: CTOJI KOMIBIOTEPHBIN 1S CTYAEHTOB (THN 4) - 3 IIT., CTOJ KOMIBIOTEPHBIN AJIs
CTYJIEHTOB (THUII 6) — 2 MIT., CTOJ KOMITBIOTEPHBIN IS CTYJAEHTOB (THI 7) — 1 IT., KPeciio mpernoiaBaTess
(cetka, mBer 4uepHbI) — 17 1T., [JOCKa HamoJbHAas MOOWIbHAs Oenas MarHUTHO-MapKepHas
«Magnetoplany» 1800Mmx1200mMm - 1 mT., MoroOI0K Lenovo M93Z Intel Q87 — 17 mrr., mmakat — 5 .

Hoctyn k ceru «VHTepHET», B 3JIEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BATEIbHYIO CpPEIy
YHuBepcurera.

[lepeyeHp NHMIIEH3MOHHOTO mporpamMMmHoOro obOecmeuyenus: Microsoft Windows 7 Professional,
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus, Microsoft
Open License 46431107 ot 22.01.2010, CorelDRAW Graphics Suite X5, JloroBop Ne559-06/10 ot
15.06.2010 «Ha mocraBky mnporpamMHoro obecneueHusi», Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1, Cisco Packet Tracer 7.1 (cBoOomno pacmpoctpansemoe I10),
Quantum GIS (cBobogno pacmpoctpansiemoe I10), Python (cBobGomuno pacmpoctpansemoe I10), R
(cBoGomHO pacmpoctpansiemoe [10), Rstudio (cBoGomuo pacmpocrpansiemoe I[10), SMath Studio
(cBobonHO pacmpoctpansemoe [10), GNU Octave (cBob6oaHO pacnpoctpansemoe 110), Scilab (cBo6oaHO
pacmpoctpaunsemoe [10).

8.2. IloMemeHUs IJIA CAMOCTOSITEIbHOM PadoThI:

1.OcHaieHHOCTh TTOMEIICHHS I CaMOCTOSITENbHOM paboThl: 13 mocagounbix Mect. Ctym —
25 mT., CcTON — 2 WIT., CTOJ KOMIBIOTEpHBIN — 13 mT., mkad — 2 mT., J0CKa ayAUTOpHAs MapKepHas —
1 mir., APM yue6noe I1K (MoHuTOp + cucremuslii 610k) — 14 mT. octyn k cetu «HTEpHET», B 3J€K-
TPOHHYIO HH(POPMAILIMOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEpCHUTETA.

[lepedens AUIEH3MOHHOTO MporpaMMHoro odecnedeHusi: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbroTepHOro odopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha nocraBky xomnbroTepHoi TexHUKN»,) 'K Ne 447-06/11 ot 06.06.11 «Ha noctaBky 060pyaoBaHus»
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky o6opyaoBanusi», Jlorosop Ne 1105-12/11 ot 28.12.2011 «Ha
MOCTaBKY KOMITbIOTEpHOTO 0OopymoBanusi», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha moctaBky KoMm-
nbroTepHoro odopymosanusi» 'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky npoaykiun», MicrosoftO-
penLicense 60799400 ot 20.08.2012, MicrosoftOpenLicense 48358058 ot 11.04.2011, MicrosoftO-
penLicense 49487710 ot 20.12.2011, MicrosoftOpenLicense 49379550 ot 29.11.2011,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012.

Kasperskyantivirus 6.0.4.142

2. OcHAIlIEHHOCTh MMOMEIIEHHS JJIsi CaMOCTOSTENbHOM padoThl: 17 mocanouHbix MecT. Jlocka s
nucbMa Mapkepom — 1 mT., pabouue mMecta CTy/IeHTOB, obopyaoBanHbie [1IK ¢ mocTymom B ceTh yHHUBED-
curera — 17 mr., MynbTuMeIniHBINA nipoekTop — 1 mT., APM npenonasatens A paboTsl ¢ MyJIbTUMEIHA
— 1 mT. (cucTemMHBIN OJOK, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 m. loctyn k cetn «MHTEp-
HET», B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[Tepeuens TUIIEH3MOHHOTO IPOrpaMMHOT0 obecriedenus: OmneparmonHas cucrema MicrosoftwWin-
dowsXPProfessional 'K Ne797-09/09 ot 14.09.09 «Ha noctaBky KOMITBFOTEPHOTO 000PYIOBAHHSI.

OnepanuonnascucremaMicrosoftWindows 7 ProfessionalMicrosoftOpenLicense 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHaIeHHOCTh MOMELICHHS JJISi CaMOCTOATENbHON padoThl: 16 mocanouHbix MecT. CTON KOM-
MBIOTEPHBIN IS CTYACHTOB (THIT 4) - 3 IIT., CTOJI KOMITBIOTEPHBIN ISl CTYAEHTOB (THIT 6) — 2 MIT., CTOJ
KOMIIBIOTEPHBIN 1S CTyAeHTOB (Tun 7) — 1 mT., Kpecno npenoaasarens (CeTka, UBET YepHblil) — 17 wrT.,
JIOCKa HarlojbHash MOOWIBbHas Oemast MarHUTHO-MapkepHas «Magnetoplan» 1800mmx1200mMMm - 1 miT.,
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mono00k Lenovo M93Z Intel Q87 — 17 mur., maakar — 5 mr. Jloctym k cetn «HTEpHET», B 2JEKTPOH-
HYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedeHp JTMIIEH3MOHHOTO MporpaMMHOro obecnedeHus: Microsoft Windows 7 Professional:
Microsoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010.

CorelDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha moctaBky nporpamm-
HOTO O0ecreueHus».

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBoboano pacmnpoctpansiemoe I10), Quantum GIS (cBobomHO pacmpo-
crpansiemoe I10), Python (cBo6omno pacmpocrpansemoe I10), R (cBoGomno pacnpoctpansemoe 110),
Rstudio (cBoGomno pacnpoctpansemoe I10), SMath Studio (cBo6omHo pacmpoctpansemoe [10), GNU
Octave (cBobomno pacnpoctpansemoe [10), Scilab (cBo6omHO pactpoctpansemoe [10).

8.3. IlomemmeHUs 1JIs1 XpaHeHHUsI U MPOPUIAKTHIECKOTO 00CTYKMBAHUS 000PY/10BAHMS:

1. IlenTp HOBBIX HHPOPMALMOHHBIX TEXHOJIOTHN M CPEJICTB OOYICHUSI:

OcHaIlleHHOCTh: MEPCOHANBHBIN KOMITbIOTEp — 2 WT. (JocTyn K cetu « HTepHeT»),MOHUTOp —
4 mrT.,ceTeBOi HAKOMMUTENb — | IIT.,MCTOYHHUK OecTiepeOOHOTO MUTAHUS — 2 IIT., TEJIEBU30p TIa3MEHHBIN
Panasonic — 1 mr.,rouka Wi-Fi — 1 1mT.,masipHas CTaHOus — 2 IUT.,Apeiab — 5 mT.,nepdoparop — 3
mT.,HabOp MHCTpyMEHTa — 4 IIT.,TeCTep KOMIBIOTEPHOW CETH — 3 IIT.,0a/VIOH CO CXKaThiM Tazom — 1
IIT.,[1acTa TeIIONPOBOAHAsA — | WT.,mbuiecoc — | IIT.,paguocTanius — 2 mr.,cTol — 4 1mT.,TyM0a Ha KO-
Jecukax — | mT.,moAcTaBKa Ha Kojecukax — | mr.,mkag — 5 mr.,Kkpecio — 2 mr. jtectanna Alve — 1 mir.

[Tepeuens aMIIEH3MOHHOrO mporpaMmuoro obecneuenus:MicrosoftWindows 7 Professional (JIu-
nensnonnoe cornamenue MicrosoftOpenLicense 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIuuensuonnoecornamenune Microsoft Open License
60799400 ot 20.08.2012)

AHTuBHpYycHOEe TmporpamMmHoe obecrneuenne Kaspersky Endpoint Security ([lorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. LleHTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOIUH U CPEJICTB 0OYUEHUS:

OcHaIEeHHOCTb: CTON — 5 WIT., CTYJ — 2 IIT., KPecao — 2 WT., mKad — 2 mT., IepCOHaIbHBIA KOM-
nploTep — 2 Wr. (HocTyn K cetu «MHTepHeT»), MoHUTOp — 2 mT., MDY — 1 mT., TecTep KOMIbIOTEPHOMH
ceTd — 1 mT., 6aJUIOH CO CXKAaThIM razom — 1 wrT., mypynosept — 1 mr.

[epeueHb MHIIEH3MOHHOTO MporpamMMHoro obecreuenus:MicrosoftWindows 7 Professional (JIu-
nensnonnoecornamenneMicrosoftOpenLicense 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIuniensuonnoecornamenne Microsoft Open License
46431107 ot 22.01.2010)

AHTUBHpYcHOEe TporpamMmMmHoe obecrneuenne Kaspersky Endpoint Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

3. LleHTp HOBBIX HH(OPMAILIMOHHBIX TEXHOJIOTHI U CPEACTB O0yUCHHUS:

OCHaIIEHHOCTh:CTON — 2 IIT.,CTYAbs — 4 mT.,Kkpecno — | mrT.,mKkad — 2 1mT.,IepCOHaNbHBIN KOM-
neioTep — 1 wr. (moctyn k cetn «MHTEpHETY),Beb-Kamepa Logitech HD C510 — 1 mt., kononku Logitech
— 1 mT., TecTep KOMIBIOTEpPHOU ceTr — 1 T.,apenb — 1 mT.,renedon — 1 mT.,Habop pyuyHBIX HHCTPYMEH-
TOB — 1 mIT.

[Tepeuenpb JUIICH3MOHHOTO MporpaMMHoro obdecrnedenus: MicrosoftWindows 7 Professional (JIu-
neH3nonHoecornamenueMicrosoftOpenLicense 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoecornamenue Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE mporpammHoe obOecneuenne Kaspersky Endpoint Security (JloroBop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIunleH3MOHHOE MPOrPpaMMHOe ofecreyeHme:

1. MicrosoftWindows 8 Professional (morosop 6eccpounsiii I'K Ne 875-09/13 ot 30.09.2013 «Ha mocras-
KY KOMIIBIOTEPHON TEXHUKNY).
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2. Microsoft Office 2007 Standard (moroBopGeccpounsiii Microsoft Open License 42620959 ot
20.08.2007).
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