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Pabouasi nporpamma qucuMiinabl «Ou3nKa mactay pazpadboraHa:

- B cootBeTcTBUU ¢ TpeboBanusimu OI'OC BO — OakanaBpuaT MO HAmpaBlIEHUIO TMOATOTOBKU
«21.03.01 HedrerazoBoe aeno», yTBepkaeHHOro npukazoMm Munobpuayku Poccun Ne 96 ot 09.02.2018
r.;

- Ha OCHOBaHMM Yy4eOHOro IUIaHa OakajaBpuaTa IO HampaBlieHHI0 moarotToBku «21.03.01
Hedterazosoe neno» HampaBieHHOCTh (mpoduib) «Pa3paboTka M SKCIUTyaTalusl yriIeBOJOPOIHBIX

MECTOPOXKICHH HIETb(ay.

CocraBurein K.T.H., foueHT Caduymnuna E. V.

PaGouasi mporpamma paccMoTpeHa M oa00peHa Ha 3aceqaHuu kadeApbl pa3paboTKU U

SKCIUTyaTalui He()TSHBIX U Ta30BBIX MECTOPOXKAEHUH OT «5» dpeBpast 2021 r., mpoTokon Ne 11.

3aBe uil kaenpon
AYIOLL benp A.T.H., npodeccop  Porages M. K.

Pa6ouasn InporpamMma corjiacobaHa:
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HavansHuk otaena METOOAUYECKOTO
K.T.H. Pomanuukos A.1O.

obecrniedeHus yueOHOro mpoiiecca



1.IEJIA U 3AJAYM TMCOUTIINHBI

[lenp — O3HAKOMIIEHHE CTYJIEHTOB C TEOPETUYCCKUMH U SKCICPUMEHTAILHBIMH HAyIHBIMU
OCHOBAaMH, HEOOXOMMBIMH JUISI IOHUMAHHS U PETYIUPOBAHUS (PU3HMUYECKUX TPOIIECCOB, POUCXOSIINX
B IJIACTaX MPHU CTPOUTEIHCTBE CKBAXKUH M Pa3pabOTKe MECTOPOKIACHHIA.

OCHOBHBIC 331a4¥ TUCIIUILIHHBIL:

- cdhopMupoBaTh 3HaHHS 00 OCHOBHBIX (PU3UKO-XMMHUYECKUX CBOWCTBAX KOJJICKTOPOB U
(haronoB;

- TIOJTOTOBUTH K CaMOCTOSTEIILHOMY aHaMM3y (PU3UYECKHX MPOIECCOB, MPOUCXOAIINX B
KOJUIeKTOpe Tpu (uiabTpanuu  (IIOHIOB, C IETbI0 OOOCHOBAaHMS ¥ ONTHMHU3ALUU TEXHOJOTUU
IKCILTyaTaIlliil MECTOPOXKICHUH HEPTH U Tra3a,

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

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunnuna «®usuka miacta» OTHOCUTCS K 0043aTeNbHOM 4acTH OCHOBHOM MpodeccroHalbHON
o0pa3oBaTeNpHON MpOTrpaMMbl 10 HampamieHUo moaroroBku «21.03.01 HedrerazoBoe gemo»
HampaBlieHHOCTh (npo¢uib) «Pa3paboTka U 3KCIUTyaTalus yriaeBOJOPOAHBIX MECTOPOXKICHUHN IIeTb(har
u uzyuaercs B IV cemectpe.

[IpeniecTByOMUMEU KypcaMy, Ha KOTOPBIX HETIOCPEACTBEHHO Oazupyercs nuciuiuinia « Du3znka
miacTay, apiaTcs «Pusuka», « XuMus HeQTH U ra3ay.

Hucnunnuua «®usnka Tmacta» SBISETCS OCHOBOIOJATAOIIECH Ui M3Y4YEHHs CIEAYIOIIUX
mucuuiuinH:  «Pu3uka HePTIHOTO M Ta30BOrO Iacta»; «CKBaXWMHHAs H00bIYa HEPTH U Tazay;
«[loazemMHas ruapOMEXaHHUKAY.

Oco0eHHOCThIO JUCHMIUIMHBI SIBISIETCS KOMIUIEKCHBIM IOAXOJ K PAacCMOTPEHHIO BOIIPOCOB,
CBSI3aHHBIX C (PU3MKON U (PU3NKO-XUMHUEH BBHITECHEHUS HE(PTU U ra3a U3 HOPUCTHIX CPEJ] BBITECHIIOIUMU
areHTaMu, SIBJISIFOIIMMUCS TEOPETHYECKOW OCHOBOW COBPEMEHHBIX METOJIOB YBEIHYeHHs HedTe- u
ra300T/1auy IUIaCTOB.

3. ITTAHUPYEMBIE PE3YJIbTATHBI OBYUEHUS 110 JUCHUIITIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMMU PE3YJBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBbBI

[Ipouiecc m3yuenus AucCHUIUIHBI «DU3UKa TIIacTa) HampamieH Ha (OPMHUPOBAHHE CIIETYIOIIUX
KOMIICTEHITHI:

®opmupyeMble KOMIIETeHIHH
Koa n HauMeHOBaHMe HHIMKATOPA

Conepaxanne Koz AOCTHKEHUS] KOMIIETeHIIUH

KOMIIeTeHIIUH KOMIIeTeHIIUH
CrniocoGeH npoBOIUTh OIIK-4 OIIK-4.1. 3HaeT TEXHOJOTHUIO IPOBEICHUSI TUIIOBBIX
U3MEpPEHUS U HKCHEPUMEHTOB Ha CTAaHJAPTHOM 00OPYJOBaHUH B
HabI01eHus, n1abopaTopuu U Ha MPOU3BOJICTBE
o0OpabatbIBaTh U OIIK-4.2. YMeeT 006pabaThIBaTh pe3ysibTaThl HAYYHO-
MIPENICTaBIATh HCCIIEIOBATENbCKON A TeTbHOCTH, UCTIOIB3YSI
9KCIIEPUMEHTAIIbHBIE CTaHJapTHOE 000pyAOBaHHUE, TPUOOPHI U MaTepHAIIbI
JTaHHBIC OIIK-4.3. BnageeT TEXHUKOMN SKCIIEPUMEHTUPOBAHUS C

WCIOJIb30BAHUEM MTAKETOB MTPOrpamMm




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

OO6mast TPyJI0eMKOCTh YUCOHONW MUCIMIUIMHBI «DHU3MKa TIJIacTa COCTaBIISAET 4 3a4eTHBIX CAMHHUII,

144 ak. gaca.
AK. 4achl
Bup yuedHoii padoTbl Bcero ak. yacoB 1o
cemMecTpam
4
AynuTopHasi paboTa, B TOM 4HcJIe: 72 72
Jlexumnm (JI) 36 36
[Tpaktuyeckue 3ansatus (I13) 36 36
JlabopaTtopHsie padoTsl (JIP) - -
CamocrositesbHas padora cryaentoB (CPC), B Tom uncie: 36 36
IToaroroBka K JEKIIUAM 8 8
[TonroToBka K MpakTUYECKUM 3aHATUSIM 8 8
PacuerHo-Tpaduueckas padbota (PI'P) 20 20
ITpomesxyTounas arrecramus — dx3amet (D) 9(36) 9(36)
OO01asi TPy/10eMKOCTh THCHMIJIHHBI
aK. yac. 144 144
3ad4. el. 4 4

4.2. Cogepxanue TUCUUIIMHBI

VY4eOHbIM MJIaHOM IIPEYCMOTPEHBI: JIEKIUH, IPAKTUUYECKHUE 3aHIATHUSI U CAMOCTOsITENIbHAsA padoTa.

4.2.1. Pa3gepl AMCHHUILINHLI U BUABI 3aHATHIA

Buanl 3ansaruii
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Paznen 1 «OcHoBHBIE onpeAeneHus Kypca «Pu3nka 12 4 4 5
y1acTa
Paznen 2 «®usnyueckue CBOMCTBA TOPHBIX MOPOI» 40 12 16 - 10
Paznen 3 «MexaHn4eckre CBOMCTBA TOPHBIX OPOI» 32 12 8 - 10
Paznen 4 «AkycTuueckue, TeIUIOBbIE, dJIEKTPUIECKHE 24 8 8 10
CBOMCTBA FOPHBIX MOPOI»
Hroro:| 108 36 36 - 36
4.2.2.Coaep:kanue pa3aejioB JMCIUIIIHHBI
HaumeHoBanue
Ne . TpynoeMkocTh
pasznena ConeprxaHue JeKIHOHHBIX 3aHATHIA
n/n B aK. yacax
JUCITUIIJINHBI
1 | OcHoBHBIE [Ipeamert ¢usuka maacta. 3agaun Kypcea.
onpeeaeHus OcHoBHbIE NOHATHS. THUIIBI TOPOJI-KOJIEKTOPOB. 4
Kypca «Du3uka




HaunMmeHoBaHHue

Ne . TpynoeMkocTh
u/n paszgesa Conep:xanue JeKIHMOHHBIX 3aHATHI B AK. YACAX
AUCIIUIIJINHBI
IJ1acTa
2 | ®usnueckue @u3nuecKue CBOMCTBA TOPHBIX MOPOJ U KOJUIEKTOPOB
CBOMCTBA F'OPHBIX HedTH U Ta3a: 00BEMHBIN U yACTbHBIN BEC,
OPOJ rpaHyJIOMETPUYECKUI cOCTaB, KapOOHATHOCTD, 12
JIMHUCTOCTD, MIOPUCTOCTh, TPEIIIMHOBATOCTb,
MIPOHUIIAEMOCTb, YZEJIbHAs OBEPXHOCTh. MeTOo bl NX
OIIpeICJICHUS] U OIIMCAHMSL.
3 | Mexanuveckue [Ipenmer ¢usuka muacra. 3a1a4u Kypca.
CBOMCTBA TOpHBIX | ME€XaHMYECKUE CBOMCTBA TOPHBIX MTOPOI.
nopon HanpsxenHnoe coctosiHue u gedopmariusi TopHbIX
nopoa. TeH30pbI HaNpsHKeHUS U Aeopmariin. Buisr 12
HanpsKeHHOTO cocTostuust. O0001eHHbIH 3aKkoH ['yka,
moaynb FOnra, Mmoayns capura, K03QpQUIeHT
[Tyaccona. Yopyrocts, aacTUYHOCTh U MOJI3y4ECTh
ropHbIx nopoJ. Ilacnopra npouyHOCTH TOPHBIX OPOJ.
AKycTHUYECKHE, AKyCTHUYECKHE TapaMETPhl TOPHBIX OPOI —
TEIUIOBBIE, KO3((UIIMEHT MOTJIOMICHHUS YIIPYTUX BOJIH,
3IEKTPUUYECKUE aKyCTHYECKasl KECTKOCTh, KOA(PDUIIUEHT MOTTIOMICHUSI.
CBOICTBA FOPHBIX Mertoibl onpeaeieHusl YIpyrux CBOMCTB MOPOA.
4. | mopon DNeKTpUYECKHe, paguOAKTUBHBIE CBOMCTBA MOPO/I. 8
I'eodu3nueckne METOIbI ONPEACTICHUS JTUTOIOTHH U
KOJUIEKTOPCKUX CBOMCTB rOpHBIX opoA. TeroBeie
CBOMCTBa FOPHBIX MOPOJI — TEIIIOEMKOCTb,
TEIJIONPOBOAHOCTD, TEMIIEPATYPOIIPOBOIHOCTh U
3aKOHOMEPHOCTH UX U3MEHEHMUSI.
Hroro: 36
4.2.3. llpakTyeckue 3aHATHS
Ne . TpyaoeMKocTh
/i Paane.m)l TemaTnka NPaAKTUYC€CKUX 3aHATHH B AK. UaCAX
1 Pazgen 1 |OkcrparupoBanue o0pa3iioB MOPOIbI 2
AHanu3 rpaHyJIOMETPHUYECKOro (MEXaHUYECKOT0) COCTaBa MOPO/IbI 4
Pacuer mopucTocTH TOPHBIX MOPOT 2
OrnpezenieHre OTKPBITOW MOPUCTOCTU KEPHA METOJOM HACHILIECHUS 5
KEPOCUHOM
Onpenenenne ko3 puineHTa oTKPHITOM NOPUCTOCTU 0OPA3LIOB 2
2 Pasnern 2 KepHa METON10M HaChIIIECHHA UX 1IPH BaKyyMUPOBAHUH
Omnpenenenne koddduieHTa abCOMOTHON MPOHUIIAEMOCTH 2
Opox
Pacuer npoHuiiaeMocT macTta AJjis U30JIUPOBAHHBIX 30H MTPU 4
JTUHEHHOM, TOPU30HTAIBHO-TMHEHHON 1 paguaibHOU
bunbpTpanuax 5
Pacuet ynenpHOI MOBEPXHOCTH HEDTECOACPIKAITUX TTOPO/T
Pacuer pu3uko-MexaHUYEeCKHX CBOMCTB TOPHBIX TOPOJT U 4
3 Pasen 3 MIOCTPOEHHUE MacopTa NPOYHOCTU
Onpenenenne MIOTHOCTH MOPOABI METOAOM I'MIPOCTaTHYECKOTIO 4
B3BCIIMBAHMS
4 Pasnen 4 AHanu3 ynpyrux cBOMCTB TOPHBIX 110POJL 2
OrnpezeneHne TepMUYECKUX CBOMCTB FOPHBIX NMOPOJT 2
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PacueT ocTaTOYHOI BOJOHACKHIIIEHHOCTH METOIOM 4
MTOJTYITPOHHUIIAEMBIX MEMOpaH

Hroro: 36

4.2.4. J1aboparopHble padoThI
JIabopaTtopHsie paboThI 1o AucHUIUIHE «PU3MKa I1acTa» HE MPETyCMOTPEHBI.

4.2.5. KypcoBbie padoThl (IIPOEKTHI)
Kypcosbie paboTs! (ITpoekThl) 1o auctuiuinie «Du3nka miactay He MpeyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B xone 00yueHus puMEHSIOTCSL:

Jlekuum, KOTOpBIC SBJISIOTCS OJIHUM M3 BOXKHEHIIMX BHUJIOB YYEOHBIX 3aHSITUN M COCTABIISIIOT OCHOBY
TEOPETUYECKOM MOATOTOBKU 00YYaIOIUXCSL.

Ilenu eKIMOHHBIX 3aHATHIA:
-IaTh CUCTEMAaTU3MPOBAHHBIC HAYYHBIC 3HAHHS IO AWCIMIUIMHE, aKIEHTUPOBATh BHUMAaHUE Ha Hambolee
CJIO’KHBIX BOITPOCAX AUCIUIUIMHBI;
-CTUMYJIUPOBaTh ~ aKTUBHYIO  [IO3HABAaTEeNIbHYIO  JIEATEIBHOCTh  OOYHYaIOUIMXCS,  CIIOCOOCTBOBAThH
(hOpPMHPOBAHHIO UX TBOPUYECKOTO MBIITLICHHS.

ITpakTrueckue 3anusiTus. [{enmm mpakTHUeCKUX 3aHATHH:
-COBEPIICHCTBOBATh YMEHUS M HABBIKU PEIICHUS MPAKTUUECKUX 33]1a4.

['maBHBIM cofiep>kaHHEM 3TOTO BUAA YUEOHBIX 3aHITHH sBIsieTcsl paboTa Kakaoro oOydaromerocs mo
OBJIQJICHUIO TIPAKTHYCCKHUMHU YMCHHUSMH Y HaBBIKAMH MPOGECCHOHATLHOMN IS TEITBHOCTH.

Koncyabranum (Tekylas KOHCYIbTaIMs, HAKaHyHE SK3aMeHa) sIBISeTCsl OAHOM 13 GopM PYKOBOJICTBA
y4eOHOM paboTol 00ydJaromuxcs M OKa3aHHs WM IOMOIIM B CAMOCTOSITEIbHOM H3yYEHMH MarepHaia
JMCIUTIIMHEL, B TUKBUAAIMHA UMEIOIINXCS TPOOETOB B 3HAHUSIX, 33/I0JDKEHHOCTEH MO TEKYITHM 3aHSTUSIM, B
MOJITOTOBKE MUCHbMEHHBIX Pa0OT (ITPOEKTOB).

Tekymiue KOHCYNbTAllMU MPOBOISTCS TMpENoaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOU Tpyrmme,
Hay4YHBIM PYKOBOJIMTEJIEM U HOCST KaK WHAWBUIyaJIbHBIN, TAaK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTejibHasi pa0oTra o0y4yarolIUXCSsl HarpaBlieHa Ha YriyOlieHHe W 3aKperuieHHe 3HaHWM,
MOJTyYEHHBIX Ha JIEKIUSAX M JAPYrUX 3aHATUSAX, BBHIPAOOTKY HABBIKOB CAMOCTOSITEILHOIO AaKTHBHOTO
MPUOOPETEHUsT HOBBIX, JOMOJIHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEICTOSIIMM YUeOHBIM 3aHATHSIM U
MIPOMEXKYTOYHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEACTBA JUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHU S JUCITATLTAHBI

6.1. Quenounvie cpeocmea 0nsa camocmoamenvHoil padomsl u MeKyuiezo KOHmMpous

ycnegaemocmu
Pa3nea 1. OcHoBHBIE onpesiesieHust Kypca «Pu3nka miacra»
B 4yem cyTh OMOTE€HHOI Teopun MPOUCXOKACHUS HEDTH?
B uem cyTs abuoreHHol Teopun npoucxoxaeHust Hegtu?
Yro Takoe ko3 HULIHUEHT TOPUCTOCTHU?
YTo Takoe MPOHUIIAEMOCTh TOPHOM OPObI?
UYrto Takoe He(PTEHACHIIIEHHOCTh TOPHBIX TIOPOI?
Kaxk Ha3bIBaeTCs BEpXHSASI U HHXKHSISL 4acTh IJ1acTa KOJIeKTopa?
Kax Ha3pIBaeTcs ckiaaka TOPHOUM MOPOIbI, MPECTABIISAIONIAsT COOOM BBITYKJIBIN U3THO
MOCJIEI0BATEIbHO HAIUIACTOBAHHBIX CIOER?

8. Ha 4ro BausieT ynpyrocts ropHbIX mopoa?
Paznen 2.®@usnyeckue CBOMCTBA TOPHBIX MOPOJ

1. Yto Takoe cTpyKTypa U TEKCTypa MOpoIbl?

NoakowhE
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. Kakue tunsl mopoa-KoIeKTOPOB CYIIECTBYIOT?

. UTo Takoe nmopucToctb?

. Kakue THmb IOPUCTOCTH CYIIECTBYIOT?

. UTo Takoe OTKpHITasi IOPUCTOCTH?

. OT 4ero 3aBUCHUT MOPUCTOCTH MOPOIbI?

. Uto Takoe 00111ast MOPUCTOCTH?

. Uro Takoe 3¢ pexTrBHAS TOPUCTOCTH?

. Kakue THmbel n3MepeHust MOpUCTOCTH CYIIECTBYIOT?
0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Uto Takoe NpoHUIIaeMOCTh?

B uem u3mepsiercs NpoOHULIAEMOCTh?

OT yero 3aBUCHUT MPOHULIAEMOCTH?

Kax BbIBOAUTCS BhIpa)KEHUE JIJIs1 OTIPECICHUS IPOHUIIAEMOCTH TTOPOJI 10 Tra3y?
YKaXuTe OCHOBHBIC THIIHI TPOHHUIIAEMOCTH.

OxapakTepusyite abCOTIOTHYIO IPOHUIIAEMOCTb.

Oxapakrepu3yiite 3¢ (HeKTUBHYIO TPOHUIIAEMOCTb.

OxapakTepu3yiTe OTHOCUTEIbHYIO TPOHUIIAEMOCTb.

.Kak oTHOCHTEIbHAS IPOHUIIAEMOCTH JUIsl HE(TH U BOABI 3aBUCUT OT BOJIOHACHIIIIEHHOCTH.
OxapakTepu3yiiTe COBMECTHOE JIBFDKCHHUE CMECH BOJIbI, HE(TH U ra3a B IOPUCTOM Cpe/Ie.
Ykaxkute GpopMyny Ui ONPEIeIeHUs CPETHEro paanyca Mop peaabHbIX TOPUCTHIX CPEI.
[aiite nonstue 3akona [lyaszens.

OxapakTepu3yiTe 3aBUCUMOCTh POHUIIAEMOCTH OT IOPUCTOCTH U pazMepa mop.

Pasjnen 3.Mexannueckue CBOICTBA FOPHBIX MOPOJ

1.

N

BH©O©XoNOO O AW

11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

0.

Yro saBisieTcs XapaKTEpHBIM IIPU3HAKOM CTPOCHHSI OCAaI0UHBIX FTOPHBIX MOPO?

Ha xakue rpynmnsl nosipa3enstoTcst 0calo4uHbIe OPOIbI IO MPUPOIE CUJT CLETIIICHUS MEKIY
JacTUIIAMU?

[Tepeuncnure OCHOBHbIE MEXaHU3MBbI OTEPU TPOYHOCTH TEIIOM.

Ha xakue kareropuu noapasaesistoTcss MEXaHUYECKUE CBOMCTBA TOPHBIX MOPOA?

Uro xapakTepu3yroT nedopMalliOHHbIE CBOWCTBA TOPHBIX MOPOA?

Yo XxapakTepu3yrOT IPOYHOCTHBIE CBOMCTBA TOPHBIX OpOa?

B uewm 3akitouaercst 0COOEHHOCTh U3YYEHHSI pEOJIOTUYECKUX CBOMCTB TOPHBIX MOpoa?

Yo Ha3BIBAIOT CPEAHUM HAIPSHKEHUEM TOPHOU TIOPOJIbI?

UTo Ha3bIBalOT UICTUHHBIM HAIPSKEHUEM FOPHOW MOPO/IbI B TOUKE?

B kakoM ciyyae Halps>KEHHOE COCTOSIHME B TOPHOM MTOPO/I€ MOKHO Ha3BaTh OJJHOOCHBIM,
JIBYXOCHBIM WJIU TPEXOCHBIM?

Kakoe naBnenue okaszbiBaeT HauOoJIbIIee YIUIOTHSIOIUE BO3/IeHiCTBHE HA TOPHYIO TOPOAY?
Kakwue npouecchbl NpoTeKkaoT B TOPHOM MOPOJIE MO JEHCTBUEM YIUIOTHSIOUINX HArpy30K?
Kakwue npouecchbl NpoTEKatOT B TOPHOM MOPOJE MO AEHCTBUEM Pa3yIUIOTHSIOUINX HArpy30K?
YeMm BBI3BaHbI €CTECTBEHHBIE HAIIPSHKEHUS B TOPHBIX MOpoaax?

B kakux HanpaBIeHHSX CKa3bIBA€TCs BIHMSHHME BELIECTBEHHOIO MOJISI HA CBOWCTBA TOPHBIX
nopoa?

Kakue BubI mopos Hanbosee 4yBCTBUTENbHBI K THAPABIMYECKOMY BO3JIEHCTBUIO?
HazoBuTe 0cHOBHBIE BUIbI BO3JEHCTBUS KUIKOCTH Ha TOPHYIO ITOPOY.

[lepeuncnnre OCHOBHBIE CUJIBI, IEHCTBYIOIINE HA TOPHBIE TIOPOJIbI B YCIOBUAX UX
€CTECTBEHHOI'O 3aJIeraHus.

YeM xapakTepH3yeTcsl HAIIPsHKEHHOE COCTOSHUE JIEMEHTapHOro 00beMa (TOUKH)?

[Tpu kaKOM yCIIOBUH KacaTeJIbHbIE HAMIPSKEHMUSI, HAIIPABJIEHHBIE TPOTUBOIOIOKHO JIPYT
JPYTy B OJTHOW TIOCKOCTH, TOJKHBI OBITH PaBHBI?

Kakue HanpsKeHHs Ha3bIBaIOTCS INIABHBIMU?

Kak onpenensiercst cymmapHasi nedopmanus rpaHei?

Kax Ha3pIBarOT JIMHEHHBIE AehOpMAaIINH, IIPOUCXOAIINE TI0 HAPABICHUIO IEHCTBYIOMICH
cuibl?



24. Kak Ha3bIBAIOT JUHEWHBIE TePopMaliuu, TeHCTBUE KOTOPHIX MEPIICHAUKYIISIPHO 11O
HAIpPAaBJICHUIO JEHCTBYIOLIEH CUIIbI?

25. KakuMm 00pazoM MOKHO OIIPEIeTUTh OTHOCUTEIbHYIO 00beMHYIO tepopManiuio?

26. ITepeuncanTe OCHOBHBIE TEOPHH MPOYHOCTH.

27. UTO NEeXKUT B OCHOBE TEOPUU HAUOOIBIINX HOPMAJIbHBIX HANPSXKEHUI?

28. UTo JIeKUT B OCHOBE TEOPUH HAUOOIBIINX JTMHEHHBIX nedopmariuii?

29. UTo IeKUT B OCHOBE TEOPUU HAUOOJBIINX KAaCATeIbHBIX HANPSXKEHUI?

30. YUro neXUT B OCHOBE TEOPUHU SHEPTUH U3MEHEHUs (popMbl?

31. Kak Ha3bIBalOT JIMHEWHbIE fedhopMalny, 1eHCTBUE KOTOPBIX MEPIEHAUKYIISIPHO 1O
HAIpPaBJICHUIO JEHCTBYIOLIEHN CUIIbI?

32. Kakum 00pa3oM MOXKHO ONPEACIIUTh OTHOCUTEIbHYI0 00BEMHYIO JAehopmMaIiuio?

33. YUro npencrapisieT co00i MacmopT NpOYHOCTH TTOPOAbI?

34. Kakue nu3BeCTHBI METObI ONPEAETICHUS Mpeieia IPOYHOCTH Ha pacTsbKeHue?

35. Kakue n3BecTHBI METO/IBI TIOCTPOSHUS MTACIOPTA MPOYHOCTH TIOPOABI?

36. Uto Ha3piBaeTcs KO3(PPUIIMEHTOM CIEIICHUS TTOpoa?

37. Kak onpeensitoTcst yroyi BHyTPEHHETr0 TpeHHsI, Ko3(pPHUIMEeHT BHYTPEHHETO TPEHUS?

38. KakoBbI COOTHOIIEHUS MEX/1y IPOYHOCTHBIMH MapaMeTpaMu OPOIbI?

39. JlaiiTe onpenencHue peoIOTUISCKUX CBOHCTB TTOPOIbI?

40. Kakue peosoruieckue sBiIeHusl BaM U3BECTHBI?

Paznen 4. AkycTuueckue, TenJoBble, dJIeKTPHYeCKHE CBOHCTBA FOPHBIX MOPOJ

1. Kak nenstcs BOJHBI IO YacTOTe, XapakTepy AedopManuii TOpPHOI MOPOIbI IPH

pacnpocTpaHeHHH 3BYKOBBIX BOJIH, BU/IY BOJIHOBOW TOBEPXHOCTH?

2. KakoBbI OCHOBHBIE aKyCTHUECKHUE XapaKTEPUCTUKHU MOPOIbI?

3. Kak onpenensiror CKopoCcTh 3BYKOBBIX BOJIH B TOPHBIX TIOpOAax?

4. Yto Ha3bIBAETCS aMIUIUTYIHBIM K03(pULIEeHTOM MoroeHns?

5. Yto Ha3BIBaeTCS aKyCTUYECKHM COTIPOTUBIICHHUEM Cpelibl (YIeTbHBIM aKyCTUIECKUM

UMITEJTAHCOM)?

6. Kak onpenensrorcs k03ppuumeHTs OTpakeHUs U MPETOMIICHUS aKyCTUIECKAX BOJIH?

7. Ha3o0BHUTE MCTOYHUKHU aKyCTUUYECKUX BOJIH B TOPHBIX MTOPOJIAX.

8. B uéM 3aKiII09ar0OTCsl METO/IBI OTIPE/ICITICHUS aKyCTHIECKUX MTapaMeTPOB IMTOPOJIBL: MPSIMOE

IPO3BYYMBAHHE, 3X0-METO/], METOJ] MPOJOIBHOTI0 MPO(PUIMPOBAHUS, METOL KPUTUIECKUX YTITIOB?

9. KakoBO mpakTHYeCKOe HCIOIB30BaHUE 3BYKOBBIX BOJIH B TOPHOM Jefie?

10. OcHoOBHBIE 2JIEKTPOMArHUTHBIE CBOMCTBA TOPHBIX MOPO/I.

11. VpaenbHOE 31€KTPUUECKOE CONTPOTUBIICHHE.

12. DnexTpoxumHyecKast aKTUBHOCTb.

13. TlonsipuzyemMocTb.

14. JlusnekTpuueckas NpOHUIIAEMOCTb.

15. MaruuTtHas IPOHUIIAEMOCTb.

16. Knaccudukanus MUHEpaIoB MO yJIeIbHOMY CONPOTUBIICHHUIO.

17. KakoBBI HCTOYHHKH TEIJIa B TOPHBIX TTOpoaax?

18. Yto Ha3bIBaeTCS reOTEPMUYECKOI CTYIEHbIO, HEUTPaIbHOM 30HON?

19. KakoBa MakCHMaJIbHO JIOITyCTUMasl TEMIIepaTypa B TOPHBIX BBIPAOOTKax?

20. Kak onpenensiercss K03(h(PpULIMEHT TEMIONPOBOAHOCTH, TEMIIEPATYPOIPOBOTHOCTH,

TEIIOEMKOCTH, TUHEHHOT0 U 00BEMHOIO TEIIOBOTO PaCIIUPEHHSs], TEPMOCTOMKOCTH,

TEMJI00TAAYH?

21. Kak BO3HUKAIOT TEPMOHAINPSIKEHUS B TOPHBIX ITOpOIax?

6.2. Ouenounvie cpedcmea 015 RPOBEOCHUSL NPOMEHCYMOUHOU ammecmauuu (IK3AMeHA)
6.2.1. Ilpumepnotit nepeuensv sonpocoe/3adanuii K Ik3ameny (no oucyuniune):

1. Tunsl TOPHBIX MOPOJ IO MPOUCXOKICHHUIO.
2. CTpyKTypa U TEKCTypa TOPHOM MOPOIBI.



3. Uro Ha3wiBaeTcs nedopmanueid moponl?

4. Kak BnustoT pasnnunbie (pakTopbl (MUHEPAIOTUYECKHH COCTaB, IOPHCTOCTh, TPEIIMHOBATOCTS,
CIIOUCTOCTh, TEMIIEPATypPa, BIAKHOCTh U JIp.) HA BEJIMYUHY YIIPYTUX XapaKTEPUCTUK MOPOIbI?

5. Yro takoe koad¢urueHt [lyaccona?

6. Uro takoe moxyss FOnra?

7. Yo Takoe npeen MpoYHOCTH TOPHOM MOpOoIbl?

8. Uto Takoe macropT MPOYHOCTH TOPHOU IMOPOIbI?

9. Yto Takoe k03 PUIMEHT KPEOCTH TOPHOM MOPOIBI?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

Uro Takoe miaacTUYHOCThH?

Kak onpenensiroTcst yroi BHyTpEHHETO TpeHuUs1, KO3 (UIIMEHT BHYTPEHHETO TPEHUs?
Uro Takoe nomnepednas nedopmarus?

[TonsiTHE O MOPOAE-KOIIEKTOPE.

Krnaccudukanus n xapakrepucTuka TEPPUreHHBIX 00JIOMOYHBIX TOPO/I.
Mexanuueckuil (rpaHyJI0METPUUECKUI) COCTaB.

Brnusinue rpanysoMeTpr4ecKoro coctaBa Ha BIOOp (hUIbTpA.

CenuMeHTallMOHHBIN aHAIN3.

MuHepanbHBIii COCTaB U OKATAHHOCTh MUHEPATbHBIX 3€PEH.

['muHUCTOCTD KOJUIEKTOPA.

Arperartbl IITUHUCTBIX MUHEPAJIOB B IOPOBOM MTPOCTPAHCTBE.

Knaccudukanus mop mo mpoucxoxIeHUIO U pa3Mepy.

KonnuecTBeHHas XxapakTepUCTHKA MOPUCTOCTH.

Knaccugukanus KoJuIeKTOpOB M0 TUITY TyCTOTHOTO MPOCTPAHCTBA.

[110THOCTHBIE CBOWCTBA KOJUIEKTOPOB.

PanuoakTrBHBIE METO/IBI UCCIIEIOBAHMSI IOPUCTOCTH ITOPOJ.

BnusiHue okataHHOCTH (C)epUUHOCTH) MUHEPAIbHBIX 3€PEH, YIIAKOBKH U OTCOPTUPOBAHHOCTH

Ha MOPUCTOCTb MOPOABI.

217.
28.
29.
30.
31.
32.
33.
34.

Buasl nponuiaeMocTu.

Jlunennsblil 3akon punsTparuu apcu.

®uU3NUECKUIl CMBICT TPOHUILIAEMOCTH.

Muorodasznas punbtparusi.

OcraTouHas BOJia U €€ BUJBI.

KonnuecTBeHHas xapakTepUCTHKA HACHIIIICHHOCTH KOJIJIEKTOPA.

3HavYeHHe 3aBUCUMOCTEN HACHIIIEHHOCTh-IIPOHUIIAEMOCTb.

[Ipu pemiennn kakux 3ajad TEIUIOBBIE CBOMCTBA TOPHBIX MOPOJ MMEIOT Ba)XXHOE 3HAUYCHHE B

He(TEeNPOMBICTIOBOM Jiese?

35.

['eoduznueckre METOIBI UCCIIETIOBAHUS CBOWCTB TOPHBIX TTOPOI.

6.2.2. [IpuMepHBIe TeCTOBBIE 3aJaHUS K IK3aMeHY

Bapmuanr 1
Ne Bonpoc BapuaHTthl oTBeTa
1 Yro xapakTepu3yeT KOdPPHULIHUEHT 1. OtHowmEeHNE 00BeMa BCeX MOP U ITyCTOT
BOJOHACBIIICHHOCTHU kB? KOJUICKTOpPA, 3aHATBIX BO,Z[Oﬁ B IJIACTOBBIX

YCIIOBHSX K 001IeMy 00BeEMY TI0P.

2. OTHOIIIEHHE BCEX MOP U IYCTOT KOJJICKTOpa,
3aHSATHIX BOJIOH, MPUBEIEHHBIX K HOPMAaJIbHBIM
YCIIOBHSM, K 001IeMy 00heMy mmop.

3. OTHOIIEHHE 00BbEeMa OTKPBITHIX MOP, 3aHSTHIX
BOJIOH, MPUBECHHBIX K HOPMAJILHBIM YCIIOBHUSIM K
o0miemMy o0beMy mop.

4, OtHomeHrne 00beMa OTKPBITHIX TIOP, 3aHITHIX
BOJION B IUTACTOBBIX YCIIOBHUAX K 00IIEMYy 00bEMY
nop.




Bompoc

BapuaHTthl oTBeTa

Kaxue u3 mpuBeI€HHBIX TOPHBIX TTOPOJ
OTHOCATCS K MPEUMYIIECTBEHHO

1. I'MrHACTHIC TIOPOIBI.
2. [lecuanukw.

ruapooOHbIM? 3. butymbl 1 uckomaemble YIiIH.
4. V3BecTHSKH.
3 dusnyeckuit cMpICT 3akoHa Jlapcu 1. KoapurmmenT npoHuIiaeMocT UMeeT
3aKJII04aeTCs B TOM, UTO Pa3MepHOCTD TLIOIIAHU, M2,
2. [IpoHHIIaeMOCTh XapaKTepU3yeT CBONCTBA
IJTACTOBBIX (DITFOMIOB.
3. CxopocTh (MIbTpaIMK MPSIMO MPOTIOPIIHOHANIEHA
KalWUISPHOMY JIaBJICHHIO.
4, CKopoCTh (QHIBTPAITAN TIPOITOPIIHOHATHHA
TPaTUCHTY JIaBJICHHUS.
4 uQL 1. IIpu aHanuTH4YecKkOM 000CHOBaHMHM 3akoHa Jlapcu.
Ypasuenne k = TIOJTy4CHO 2. Ha ocHOBaHMM NPUTOKA KMIKOCTH HPHU YIIPYTOM
pexunme.
3. [Ipu yciioBum, KOr/1a KaluJUISIPHBIC SIBIICHUS B
TUTACTOBBIX YCIIOBUSAX HE TPOSIBIISIFOTCS.
4. IIpu ycinoBuH, 9TO TUTACTOBBIE (MITFOUIIBI TTPH
TEYCHUU B TUIACTE HE AC(HOPMHUPYIOTCS.
5 Kaxoit u3 nepeuncieHHbIX METaJIIIOB 1. Cepeopo.
XapaKTEePU3yeTCsl MAKCUMAIbHOU MIIOTHOCTBIO? | 2. ATTIOMUHHM.
3. 3onoTo.
4. Banaauii.
6 Jnst kakoro BeriecTBa OTHOCUTEIbHAS 1. Hedrs.
JIUDJICKTPUYUECKAs IPOHUIIAEMOCTh €0=27 2. Bona.
3. Cyxoil ecoxk.
4. I'nuna.
7 Kakwue ropasie opo/sl 00nagatoT Hanbosbineld | 1. MaccuBHBIE MarMaTHUECKUE TOPHBIC TTOPO/IbI
yAeTbHON TIOBEPXHOCTHIO? OCHOBHOTO COCTaBa.
2. MaccuBHbBIE METaMOP(HUUECKUE TOPHBIEC TIOPOJIBL.
3. BosioHachIlIeHHBIE 0CaJOYHbBIE TOPOJIBI.
4. I'MuHUCTBIE TOPHBIE TTOPOIBL.
8 B xakux eauHuLax U3MEPSIETCA YACIbHOE 1.0Om-meTp.
JIEKTPUUECKOE COIIPOTUBIIEHUE TOPHBIX ITOpoa | 2.0Mm.
u pya? 3.0m-meTp?.
4.CummeHc.
9 IIpu xaKoM 3HAYECHHUH yTIIa CMAYHBAEMOCTH 1. ®=0°.
TBep0¥ (Pa3sl O MOBEPXHOCTH CIUTACTCS 2. 0°<@<90°.
MPEUMYIIECTBEHHO THIPO(POOHOI? 3. ®=90°.
4. 90°<@<180°.
10 IIpu xakoMm 3HaUEHUH yTia CMaYMBAEMOCTH 1. ©=0°.
TBep0¥ (Pa3el O MOBEPXHOCTH CIUTACTCS 2. 0°<@<90°.
MOJTHOCTHIO THIPODUIBHOMN? 3. ®=90°.
4. 90°<®<180°.
11 Kaxkoit u3 nepeuncieHHbIX METAIIIOB 1. Cepeopo.
XapaKkTePU3yeTCsl MUHAMAILHON TUIOTHOCTRIO? | 2. JluTHit.
3. 3o70TO.
4. Banaauii.
12 Kak Ha3bIBaeTCsl MOPUCTOCTb, 1. lnaamudeckast HOPUCTOCTb.
XapakTepu3ymIas 00beM mop, coodriammuxcst | 2. O0Ias moOprucTOCTb.
MEXIy c000il B TOPOZE U C OKPYKAIOIIEH 3. D¢ dexTHBHAS TOPUCTOCTb.
cpenoit? 4. OTKpBITasi IOPUCTOCTb.
13 CymtHOCTh 00paTHBIX (PETPOTPaTHBIX ) 1. B Bo3pactranuu ko3 uimeHTa CRKUMaeMOCTH U

10




Bompoc

BapuaHTthl oTBeTa

MIPOIIECCOB TIPH pa3padOTKe ra30KOHIECHCATHBIX
3ajIeKel 3aKIIF0YaeTCs

YBEJIMYCHHUH JIETYYECTH KOMIIOHEHTOB TIPH
MOBBIILICHUH AaBJICHUSI.

2. B Tom, 4yTO mpsiMas npoiiecca HCHapeHus 1
KOHJICHCAIINU TPOTEKAI0 CKauK00Opa3Ho.

3. B Tom, 4TO B JOKpUTHYECKOH 00MacTH
YTIIEBOIOPOIHASI CMECh HE TIOJUUHSICTCS 3aKOHY
MPSAMOM KOHJIEHCAIIUH.

4. B ToMm, 9TO (ha3zoBBIC ITEPEXOIBI TPOUCXOIAT B
YCIIOBUSIX JIOKATBHOTO TEPMOAMHAMHYECKOTO
paBHOBECHSI.

14 1 AV 1. O0beM KUIKOCTH YBEIMIUBACTCS TP YBEITUICHUN
B ypaBHeHun ,BM = —V—~ X 3HAK «-» JABIICHHSL.
. 2. O0BeM KHUIIKOCTH YBEINYNBACTCS TIPU
YKasbIBaceT Ha TO, 4TO YMEHBIIECHUY JaBICHHUS.
3. CKOpOCTh pacnpOCTPaHEHUSI U3MECHEHMUS 1aBIICHUA
B TJIACTE TIPOUCXOUT 32 CYET 00BEMHOTO
pacIIMpeHHst KUAKOCTH.
4. CKOpOCTh pacnpOCTPaHEHUSI U3MEHEHUS AaBICHUS
B TJIACTE TIPOUCXOUT 32 CUET 00BEMHOTO CKATHUS
KUJKOCTH.
15 Ha ¢unprpanmro MEOTO(A3HOM KUIKOCTH B 1. IlepepacnupeneneHrie JaBICHUS B TIACTE.
MIOPUCTON Cpefie BIUSIOT 2. O6peMHOE paclIMpeHre KUAKOCTH B IJIACTE U
YMEHBIIEHUH ITOPOBOTO MPOCTPAHCTBA.
3. [ledopmariuisi B yCIOBUSX BCECTOPOHHETO CIKATHS.
4. MoneKkynspHO-TIOBEPXHOCTHBIE SIBJICHHS.
16 ®u3nvecky CBA3aHHAsA BOJIA HA YaCTHIIAX 1. XapaxTepu3syercst H30bITKOM 3HEPTHH MOJIEKYJI
TOPHBIX MTOPOJT MTOBEPXHOCTHOT'O CJIOSI.
2. HaXOUTCA B IPSIMOH 3aBUCUMOCTH OT
CMa4YMBAEMOCTH [TOBEPXHOCTH.
3. xapakTepHu3yercs: H30UpaTe/IbHOM
CMa4YMBaE€MOCTHIO.
4. TecHO cBs3aHA MOJIEKYJISIPHBIMHU CHUJIAMHU
MIPUTSKEHUSL.
17 Kakol Bu mopucTOCTH 3aBUCHUT HE TOIBKO OT 1. lunamMuveckast MOpUCTOCTb.
CBOWCTB MOPO/Ibl, HO BEJIMYMHBI MIPHUIIOKEeHHOro | 2. O0IIas mopucTocTs.
rpaZveHTa AaBJeHUs U BpeMeHH Bo3aencTBua? | 3. D¢ deKTUBHAS IOPUCTOCTb.
4. OTKpBITas NOPUCTOCTD.
18 Kakoii napamerp xapakTepu3yeT KOJINYECTBO 1. TermonpoBOIHOCTS.
TEIUIOTHI, KOTOPOE HEOOXOANMO TIepeaaTh 2. TemMnepaTyponpOBOAHOCTb.
o0pa3iy TOpHOH MOPOBI Maccoi M st 3. TemnoeMKoCTb.
MOBBIIIICHNS €ro Temrneparypsl Ha | rpagyc? 4. TenoBoii MOTOK.
19 Kakoit merpodusznuecknii mapamerp 1. TermonpoBOIHOCTS.
XapaKTepu3yeT KOJINYECTBO TEMJIa, 2. TemMnepaTyponpOBOAHOCTb.
MIPOTEKAIONIEe 3a EAMHNILY BPEMEHH Yepe3 3. TernoeMKoCTb.
MTOBEPXHOCTH? 4. II710THOCTP TETJIOBOTO MOTOKA.
20 Kaxue Bogsl IprHATO Ha3bIBaTh 1. 3anonHsrONIME TOPBI KOJUIEKTOPA MO 3aJIEKBI0 1
MOJIOIIBEHHBIMH WJIM KPaeBBIMU? BOKpYT HEe.
2. [IpuypoveHHbIe K BOJOHOCHBIM IIJIacTaM,

3aJIEralolIuM HIKE He(TSHOTrO acTa.

3. [IpuypodeHHas K BOJOHOCHBIM ITPOILIACTKAM,
3aJIeraoIIuM B CaMOM HE(TSIHOM ILIacTe.

4, oOpa30BaBIINE CAMOCTOSATEIHHBIC BOJJOHOCHBIC
TOPU30HTHI B pa3pe3e MPOTyKTHBHOMN MaYKH.

11




Bapuanr 2

Ne Bomnpoc BapuaHThl oTBeTa
1 pVv 1. CteneHb OTKIIOHEHUS PEAIbHOTO ra3a OT 3aKoHa
YpasHenne Z = GRT le UJIeaTbHOrO Tasa.
TEPMOJTMHAMHHECKOH TOUKH 3PEHHS 2. YpaBHEHHE COCTOSHHS PEabHBIX I'a30B.
xapaktepusyet (Z — ko> durment 3. INompaBky Ha 00BEM MOJIEKYIL. §
CBEPXCIKIMAEMOCTH) 4. YcioBusl, KOT/Aa CUJIaMH B3aUMOAEHCTBUS MEKIY
MOJICKYJIaMH MOKHO ITpUHEOperars.
2 OT 4ero 3aBUCHT KECTKOCTb BOABI? 1. OOuieit MUHEpaTH3aLUH.
2. Bognoro noka3zatens pH.
3. Konnenrpauuu HOHOB BOIOPOA.
4. Coneprxanus conert Ca u Mg.
3 Yro xapakTepu3yeT OTHOcUTeNnbHast INOTHOCTh | 1. OtHomenue miotHocTy HedTH mpu 20 °C
HeTH? IJIOTHOCTH BonbI ipu 4 °C.
2. OTHoOIIEHNE IOTHOCTH HE(PTU IPH HOPMAITBHBIX
YCIOBUSX K IUIOTHOCTH BobI Iipu 20 °C.
3. OTHOIIEHNE TUIOTHOCTH HE(PTH B TIIACTOBBIX
YCIIOBUSIX K IUIOTHOCTH JI€Ta3UPOBAHHOMN BOJIBI
npu 4 °C.
4. OTHONIEHHUE TUIOTHOCTH HE()TH B TUIACTOBBIX
YCJIOBHSIX K IJIOTHOCTH BoAbI npu 4 °C.
4 Temnepatypa 3amep3anus ¢pandecku cBszanaon | 1. 0.
BoAbI cocTaBisieT °C? 2. -4.
3. -20.
4. -75.
5 KakyM 3aK0OHOM ONUCHIBAETCS PUIIBTPALIUS 1. 3akonom I'enpu.
¢ronIoB B riacte? 2. 3axonom Crokca.
3. 3akonom Jlapcu.
4. 3akonom JIxoyns-TomricoHa.
6 Kakoti hopmymoii MOkeT OBITH BEIpaXKeH 1. ko= Vu/V.
koddurment mopucroctu (Vy,— CyMMapHBIi 2. ki =V, -V/100 %.
00BeM Bcex mycToT; V — 00heM 1mopobl)? 3. ki=Vu
4. ki= V.
7 Kax Ha3pBaeTcst ClmoCOOHOCTH MTOPO/IBI 1. TeopeTnueckoit TOPUCTOCTHIO.
MPOIYCKaTh NPH Mepernajie AaBJICHUs )KUAKOCTh | 2. [IpoHnIIaeMocThIo.
u ras? 3. Ot hexTUBHOI TOPUCTOCTEHIO.
4. OTKpBITON OPUCTOCTEIO.
8 YacTe mpUpOIHOTO pe3epByapa, B KOTOPOM CO 1. IIpupoHsIii pesepByap.
BPEMEHEM yCTaHABJIMBAETCS PABHOBECHOE 2. EcrecTBeHHBIN pe3epByap.
COCTOSIHUE BOJIBL, HE(pTH M Ta3a ... 3. 'eocuHKIMHAIG.
4. JIoBymika.
9 Kak Ha3bIBalOTCS MOPUCTHIEC M TPEITMHOBATHIC 1. Komutekropamu.
TOpHBIE MOPOABI, MPOHHULIAEMBbIE 1151 )kuaKocTer | 2. Kanamamu.
¥ ra3a v CocOOHbIE OBITh UX BMECTHIMLIEM? 3. PesepByapamu.
4. TpemunHamu.
10 JloBymika m060# GopMbl, HAKOTTHBIIAS 1. PezepByapom.
3HAYUTEIILHOE KOJIMUECTBO HE(TH U Tra3a 2. 3anexslo.
Ha3bIBaeTCs? 3. Komrekropom.
4, TTogasTHEM.
11 Kak Ha3biBaeTcst oTHOILIEHHE 00beMa HeTH B 1. Koaddpurmienrom asparuu.
TUTACTOBBIX YCIOBHAX K 00beMy 3TOH HehTH 2. KpaTtHOCTBIO ra3upOBaHHON KUAKOCTH.
MocJie €e Jerasaiuun? 3. O6beMHBIM KO3 (HUIIUECHTOM HEPTH.
4. O0beMHBIM K03 DHIIIEHTOM.
12 Cyxoii ra3 ato? 1. Ileperpertsiii ras.
2. EctecTBeHHBIH ra3, B KOTOPOM HE COAEpKaTcs

[EEN
N




Bompoc

BapuaHTthl oTBeTa

TSOKEJIBIC YTJIEBOAOPOABI, UIIN COACPIKAHUEC UX
HC3HAYHUTCIIHLHO.

. I'a3, He conmeprkaluii BIary.
. 'a3, mpomenmmii ancopOIMOHHAYIO CYIIKY.

13

JKupHsrii raz 3To?

WNERFRP~W

. I'a3, He mpomeAmni CTaANIO CYIIKH.
. I'a3, copeprxamuii npupoHbIEe KUPHBIE KUCIOTHI.
. I'a3, B KOTOPOM TsDKeIbIE YITIEBOJOPOIBI

coJepKaTcs B KOJIMIECTBAX, JOCTATOUHBIX IS
MOJTYYECHHUS CIKMIKEHHBIX Ta30B MM T'a30BBIX
OEH3HUHOB.

. T"a3, comepxainii XuaKue yrieBoI0POIbL.

14

OmHUM U3 OCHOBHBIX (PM3MUYECKHX TTapaMEeTPOB
HEPTSIHOTO Ta3a SBISIETCS €ro ...

. IInoTHOCTE.

IBer.

3amax.

. KonmaecTBo conmeprkanusi TBEpABIX BEUIECTB.

15

Uem onpeaesnsaeTcst KOJUUECTBO MOTSHITHATBHOM
SHEPTUH, KOTOpOi 00IanacT HeTAHAS WIH
rasoBas 3aJIeXb?

AN RAWN R~

. OO1uMM 00bEMOM BCEIl CUCTEMEL.

. IIlmacToBBEIM HaBJICHUEM.

. TrmoM 3aiexu.

. I1nacToBBIM JaBieHHEM U OOIMM 00BEMOM BCEM

CUCTEMBI — HE(PTSIHOM HMJTH Ta30BOM 3aJICKU U
OKpPY>KaIoLEH ATy 3aJ1€Kb BOJSIHOW 30HBI.

16

OnHo¥ n3 cwl, 00yCITaBIUBAIOINX JIBIKEHUE
He(TH, ra3a v BOJIBI B IJIACTaX, SBISAETC ...

. DNEeKTPOOCMOC.

. Xa0THUYECKOE CaMOCTPYKTypHUPOBAaHUE CHCTEMBI.
. Hamop mi1acToBbIX KOHTYpPHBIX BOJ,.

. EcrecTBeHHOE MarHUTHOE MoOJIE.

17

OnHOI U3 CHIT CONMPOTUBIICHUS ABHKEHUIO
HE(TH B IUIACTE SIBISETCA ...

rwWNMR~ONPR

. EcTecTBeHHOE MarHuTHOE TIOJE.

. DIEKTPOOCMOC.

. CopOumsi.

. Kanmuisipabie 1 MOJEKYJISIPHO-TTOBEPXHOCTHBIC

CHUJIBI, ISP KUBAIOIITIE
Hed)Th B IU1aCTE OJIarofaps CMauMBaHUIO SHO
CTEHOK MTOPOBBIX KAHAJIOB.

18

3aKOHOMEPHOCTH PAacIPOCTPAHEHUSI YIIPYTUX
BOJIH B 36MHOM KOp€, CO3/1aBa€MbIX B HEl
B3pBIBAMH HCIIOIB3YIOTCH ...

. IIpu celicMuyeckoit pa3Beaxe.

. IIpn kapotaxe.

. [Ipu cbeMouHbIX paboTax u ouckax HeTH u raza.
. Ilpu snexTpopa3zBenke.

19

B mporecce anekTpoMeTpun CKBaXKUH
MIPOBOJIUTCHA ...

WN R~ OWDNBRE

. OmpeienieHre MHTEPBAIOB OCIOKHEHHUS.
. Ompenenenre NHTEPBAIOB TOTJIOMIEHHS.
. Onpenenenue HHTEPBAJIOB 3aJIETaHUS

OPOAYKTHUBHOI'O TOPU30HTA.

4.

I/I3MepeHI/Ie " aBTOMAaTHYCCKasA 3allMCh KAXKYIIUXCA

COIIPOTUBJIEHUI U €CTECTBEHHBIX Pa3HOCTEN
IIOTEHIUAJIOB.

20

Paznuune B (I)I/I3I/ILIGCKI/IX TIOHATHAX
KIIOPUCTOCTH» U KIIPOHULIAEMOCTDH):

1.

He HUMECTCA, IOCKOJIbKY MCIKAY NPOHUITACMOCTBIO

cpenbl v 3QPEKTUBHON TOPUCTOCTHIO CYIIIECTBYET
KOPpEISIIIMOHHAS CBSI3b.

2.

He umeeTcs, mockonbKy ¢pyHAaMEHTaIbHBINA 3aKOH

Hapcu cBsi3pIBaeT MeX Iy co00i ocpeTHEHHBIE
XapaKTEPUCTUKHU TIOPUCTOM CPEBI U IBHXKYLIETO
¢dronga.

3.

I/IMCCTCH, IMMOCKOJIBKY NOPUCTOCTL IMOHATUC

CTaTUYECKOE, a IPOHULIAEMOCTh UMEET CMBICI TOJIBKO
MIpU ABWXECHUU (PIIOUIIOB.

4.

I/IMCCTCH, IMMOCKOJIBKY OPUCTOCTL PAa3JInYarOT Ha

a0CcoIoTHYI0 1 3G ()EKTUBHYIO, a POHUIIAEMOCTh Ha

13




K xaxomy THITy TOpOBBIX KaHAJIOB OTHOCATCS
nops! pazmepom 0,025 Mkm?

Ne Bonpoc BapuanTsl oTBeTa
abCOIOTHYIO U (Pa30BYIO.
Bapuanr 3
Ne Bonpoc BapuaHthl oTBeTa
1 1. CBepxKanmuUIpHEIE;

2. Kanunnspusie;
3. CyOxanusipHbIe;
4, MukpoKanuUIsIpHEIE.

TeroBble METO/IbI TIOBBILICHUS HeTEOTAAYN
Hanbosnee 3PPEKTUBHBL:

1. Ilpu pa3paboTke 3a1ekei BEICOKOBS3KOH HE(PTH,
TeMIIepaTypa KOTOpoil OJin3ka K TeMIepaType
HAaCHITICHHS TapaduHOM.

2. Ilpu pa3paboTke 3aexeii ¢ BHICOKOH
HCOAHOPOAHOCTHIO U C HU3KUMMH ITJIACTOBBIMU
JaBJICHHUSIMU.

3. IIpu pa3paboTke 3anexei 6€3 ra30BOM IIAIKH C
I1J1aCTOBBIM AAaBJICHUEM 6JII/I3KI/IM K JaBJICHHUIO
HACHIILICHUS HEPTH ra3oM.

4. IIpu pa3zpaboTke 3ayIexeil Ha TIO3IHEH CTaIIH
pa3paboTKH P BEICOKOW OOBOJTHEHHOCTH M HA3KUX
I1JIaCTOBBIX AABJICHUX.

Jns rnunokucnotHoit o6padoTku 1311
IPUMEHSETCS] CMECh:

. CoJITHOM M TUMOHHOM KHCIIOTEI.

. ConsHOM M MOJIOYHOM KHCIOTEI.

. ConstHOM 1 YKCYCHOM KHCIIOTHI.

. CoJISTHOM ¥ IUTaBUKOBOM KHUCJIOTEHL.

Kakomy kiaccy yriieBogopo10B COOTBETCTBYET
obmmas popmymna CyHzne?

. ATIKaHOB.

. ApeHOB.

. [luknaHoB.

. [lapadunos.

B kakux enyHHIAX U3MepSeTCsl TPATUEHT IaBIeHYIs?

Ila.

. mlla-c.
. [Ta/m.

. M/1a.

Enuanneit nsmepenust poOHUIIAEMOCTH TIOPOT
SIBIISIETCH ...

Mo,
IIa-c.
Mm?/c.

M2.

UYTo siBiIsI€TCS OCHOBHOW JBUXKYILEH CHUIION IIPU
TPaBUTALMOHHOM PEKHME 3aJIEKU?

. Hanop xpaeBsIx BOA.

. Hamop noomBseHHbIX BOJI.

. Cuna Tspxectu caMoit HeTH.

. DHEprusl pacIIUPsIIOMIErocs rasa.

Kakue u3 npeicTaBineHHbIX €/JMHULL U3MEPEHUS
COOTBETCTBYET EAMHHLIE N3MEPEHNS INTOTHOCTH
HedTH?

. T/eM® Wi kr/m,

cM®.

MM2-C.

. T/cM® Wi cm®,

Kaknmn YTJII€BOOAOPOJaMU MPEACTABIICHBI
caMbIe KPYITHBIC UX CKOIUICHUS B €CTECTBEHHON
cpene?

. [lpupoHBIMU OUTYyMaMHU.
2 I'a30BBIMU KOHJICHCATAMHU.
3. TspkensiMu HeTAMH.

4. 'a30BBIMU THApPATAMH.

10

Kak HazbIBaeTcst puOOp 1711 IBMEpeHHS TIOTHOCTH
HedTH?

1. Bucko3umerp.

2. ITpubop Coxcrnera.
3. ApeomerTp.

4. DKcHUKaTOp.

11

Yro Takoe JAaBJICHUC HACBITICHMSA He(l)TI/I rasom?

1. laByieHue mMpu KOTOPOM HAYMHACTCS BBIJICIICHUE
ra3a npu JajdbHEHIIIeM MOBBIIICHUH JaBICHUS.
2. JlaBeHre mpu KOTOPOM He()Th HaXOIUTCS B

14




Bompoc

BapuaHTthl oTBeTa

IJTACTOBBIX YCIIOBHUSX.

3. JlaBneHue npu KOTOPOM HAUMHAETCS BBIJCIICHHE
rasa Ipu JajbHEHIIeM CHIDKCHUU JaBICHUS.

4. JlaBneHne py KOTOPOM IPEKPAIIASTCs BBIACTICHIE
rasa Ipu JajbHeHIIIeM CHIDKCHUU JaBICHUS.

12

B kakux envHHIaX m3MepsAeTcs 0ObEMHBIN
K02 pUIMEHT TUTaCTOBOM BOMIBI?

MIla™?.
RV
. JIOJTA eTMHWIIBL.

. KT/M5.

13

B kakux envHHIaX U3MEPSAETCs YICIbHAS MacCoBas
TEIUIOEMKOCTE?

. ox/(xr-°C).
. (Jox-m3)/°C.
. I/ (M3-°C).
. (JIx-kr)/°C.

14

B Kakux erHANIAX U3MEPSACTCS TUHAMUYCCKAsS
BSI3KOCTh B cucteMme CH?

. M%/c.
IIs.

. Crokc.
.Ila-c.

15

B kakux evHALEX M3MepsAeTcsl KHHEMaTHIecKast
Bs3KOCT Hept B cricteme CH?

Mm/c.
IIs.

. Ctokec.
.Ila-c.

16

YT0 13 IepPEUNCIICHHOTO HCTIONB3YETCS JUTS
W3MEpEHus BI3KOCTU?

. Buckozumerp.

. ApeomerTp.

. [Tpubop Cokcnera.
. DKCUKATOP.

17

YkaXuTe ornpeeseHue OTKPBITON TOPUCTOCTH
TOPHBIX MTOPOA?

. OTHOIIEHHE 00BbEMa MOPOIbl K CYMMAPHOMY
o0BeMy TIop.

2. OTHOIIEHHE CYMMapHOT0 00beMa Top K 00beMy
MOPO/IBI.

3. OTHomeHne 00BbeMa OTKPHITHIX (COOOIIAFOIIINXCS)
1op K 00beMy MOPOJIbI.

4. OTHOIIEHHE 00BbEMa MOPOJIBI K 00bEMY OTKPBITHIX
(cooOmmaromuxcst) mop.

18

Ykaxxure onpeaeneHnue moaHon (abCoIMOTHOI)
MOPHUCTOCTH TOPHBIX TIOPOJT?

1. OTHOWmIEHHE 00BEMa MOPOJIbl K CYMMapHOMY
o0BeMy TIop.

2. OTHOIIEHHE CyMMapHOTo o0beMa op K 00beMy
TIOPOJIBL.

3. OTHomIeHHe 00BEMa OTKPBITHIX (COOOIITAFOIINXCS)
op K 00bEMY TIOPO/IBI.

4. OTHO1IEHNE 00BbEMa MOPOIBI K 00bEMY OTKPBITBIX
(coolmIaromwxcst) mop.

19

Kaxk Beramcisiercst 00heMHBIH BEC CKesleTa TpyHTa?

P
1. =—.
Pes 1+0,01-W

- P
1-0,01-W

___ P
1-01-W

___ P
1+01-W '

2. P

3 P

4' pCK

20

B kakux envHHIAX M3MEpSIeTCs INIACTOBOS
JaBjeHue?

1. ITa.

2. mlTa-c.
3. [Ta/m.
4. m¥/1a.

15




6.3. Onucanue noxazamenei u Kpumepuee KOHmpoJisi ycneeaemocmu, Onucaiue wKai

oyenueanua
6.3.1. Kputepuu ouieHOK NPpOMeKYTOYHOM aTTecTalluu (3K3aMeH)
Ouenka
IloporoBsiii ypoBeHb YrayoseHHbIi IIpoaBunHyTHINH
«2» OCBOEHM YPOBeHb OCBOEHUS YPOBEeHb OCBOECHMS
(Hey10BJICTBOPUTE/ILHO) «3» «4» «5»
(Y10BJ1€TBOPUTEJIHHO) (xopo1uo) (oTJAMYHO)

CryneHT He 3HaeT
3HAYUTEIHLHOW YacTH
Marepuaia, I0IycKaeT
CYIIICCTBCHHBIC OIIMOKU B

CTyaeHT OBEPXHOCTHO
3HAaeT MaTepHal
OCHOBHBIX Pa3ZieJiOB U
TeM y4eOHOi
JUCLUIUTMHBL, JOMYCKaeT

CTyneHT XOpoIlIo 3HaeT

MaTepua, TpaMOTHO U

II0 CYHIECTBY U3J1araeT
€ro, JOIlycKas

CTyZeHT B TOJTHOM
00bEMeE 3HaeT MaTepuall,
IPaMOTHO H IO
CYILIECTBY U3JIaraeT ero,
He JIOIyCKast

HEKOTOpbIE€ HETOYHOCTHU B CYIIIECTBEHHBIX
OTBETax Ha BOMPOCHI HETOYHOCTH B OTBETE Ha .
OTBETE Ha BOIIPOC. HETOYHOCTEH B OTBETE
Bonpoc Ha BOIPOC
He ymeer Haxoauth WNHorpa Haxoout YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHns OOJIBIINHCTBA peleHus, peLeHus, pereHus,
IPEayCMOTPEHHBIX IPEayCMOTPEHHbIE MIPESYCMOTPEHHbIE MIPEeSyCMOTPEHHbIE
porpaMMoi 00ydeHus MporpaMMoii 00ydeHUs porpaMMoit 00ydeHus IIPOTPaMMO
3aJaHUI 3aJaHU 3alaHui oOydeHus 3aaHni
bonpmmHCTBO IIpenycMoTpenHsle IIpenycMoTpeHHbIE IIpenycmoTpenHsle
MIPeTyCMOTPEHHBIX MPOTrpaMMoii 00y4eHus porpaMMoin 00ydeHHsI IporpaMMoii 00y4eHHsI

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOTHEHO

3aJaHMs BBIIOJIHEHBI
YIOBJIETBOPUTEIHHO

3alaHus yCIICIITHO
BBIITIOJIHCHBI

3a/laHus YCIICIHO
BBIITIOJIHCHBI

Hpumepna;l WKaila OoueHUu6anuA 3HAHUIL 8 MECM O8O ¢0p.M€.’

KosnuecTBO NpaBUJIbHBIX 0TBETOB, % Ouenka
0-49 HeynosnerBopurenpHO
50-65 Y 10BIETBOPUTEIBHO
66-85 Xopoiio
86-100 OTIM4HO

7. VUEBHO-METOJIAYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIIAHBI

7.1. PekomeHnayemasi quTeparypa

7.1.1. OcHoBHAas JJUTEpPaTYypa

1. Konogaioga, JI. H. ®u3nka nnacta : yauedHoe nocodue / JI. H. Konosanosa, JI. M. 3uHoBbeBa, T.
K. I'ykacsta. — CraBpomnons : CKOY, 2016. — 120 c. — Tekcr : anekTpoHHBIH // JIaHb : 31eKTpOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/155112

2. Koporenko B.A. ®usnueckue OCHOBBI Pa3pabOTKH HE(PTAHBIX MECTOPOXKIACHUNH W METOIOB
MOBBINICHUS He(TeoTAaun [ DIEKTPOHHBIHN pe-cypc]: yueoHoe mocooue / B.A. Koportenko, A.b. KpsikBus,
CH. TIpaue wu gmp. Tromenb: Trom[HI'Y, 2014. — 104 c¢. DnekTpoHHBIM pe-cypc:
https://e.lanbook.com/reader/book/55449/#2

3. IlerpakoB JI.I'. dusuka muacra [DnekTpoHHbIH pecypc]: YueOnoe mocobue / [I.I'. Ilerpakos,
N.C. Tananwixun, J.A. Kapmanckmit. — CII6.: 2017. — 314 c¢. DaexkTpoHHBIA pecypc:
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/.

4. ITerpakoB JI.I'. Pa3paboTka He(TSHBIX M Ta30BbIX MECTOPOKACHUU [DNeKTpoHHBIH pecypc]:
VYuebnuk / JI.I'. Ilerpaxos, J.B. Mapaamos, A.B. Makciotun / HannoHansHBI MUHEpaIbHO-CHIPHEBOM
YHUBEPCUTET «"OpHBII». CIIo, 2016. - 526 C. DIJIEKTPOHHBIN pecypc:
http://www.bibliocomplectator.ru/book/&id=71703;
http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/.
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7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. KanmutonoB A.M. @usnueckue CBOMCTBA TOPHBIX MOPO/T 3anaaHoi yactu Cubupckoin
maThopmbl [ DneKTpoHHBIH pecypc]: MoHorpadus / A.M. Kanuronos, B.I'. BacuibeB. — KpacHosipck:
Cub. dpenep. ya-t1, 2011. — 424 c. DneKTPOHHBIH pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book_id=229376.

2. Konosaiora JI.H. ®usuka miacrta [DneKTpoHHEIH pecypc]: yuebnoe mocodue / JI.H.
Konoganoga, JI.M. 3unoBseBa, T.K. I'ykacsH. — CtaBponons: u3za-so CKOY, 2016. — 120 c.
DnexTpoHHBIA pecypc: http://biblioclub.ru/index.php?page=book view red&book id=459066.

3. 3emuBsinckas O.E. Ilerpodusuka [ DnekTpoHHBIH pecypc]: yaeoHoe nocodue. — CTaBpomodib:
u3a-so CKOVY, 2015. — 111 c¢. DnekTpoHHBIH pecypc:
http://biblioclub.ru/index.php?page=book_view red&book_id=457781.

4. Crepnenko 3.B. Jlutonorus [DnekTpoHHbIi pecypc]: yauedbnoe nocodue / 3.B. Crepnenko, K.B.
Ymanxunona. — CtaBponosib: u3a-so CKOVY, 2016. — 219 c. DnekTpoHHbINA pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book id=459271

5. [Nanukaposckuit E.B. MeTo1p1 BOCCTaHOBIEHUS (PUIBTPAIIMOHHBIX XapaKTEPUCTUK ITOPO/I-
KOJJIEKTOPOB [DNeKTpoHHBIN pecypc]: MmoHorpadus / E.B. Ilanukaposckuii, B.B. [lanukapoBckuii. —
Tromens: TroMI'HI'Y, 2010. — 104 c. https://e.lanbook.com/reader/book/28317/#2

6. COopHHUK 3a1a4 110 (PU3HKE TUIACTA: MPAKTHKYM 10 Kypcy «DPu3nKa miacTay JUist CTyJeHTOB
(bakanmaBpoB 1 MarucTpoB) HampasieHus: «HedrerazoBoe nemno» ouHoit popmel 00yueHus / coct. A.A.
I'y6aitnynmun, @.A. I'y6aiiaynnun, I1.B. UcaeB — Kazans: U3a- Bo KIIOY, 2017. —40 c.

7.1.3. YueOHO-MeTOANYECKOe 00ecIeyeHue

1. ®uszuka macta: MeToauueckue yKa3aHHs K  CaMOCTOSITEIbHOM paboTe CTYISHTOB
[Dnextponnsblii pecypc] / Cankt-lIlerepOyprekuii ropusiii yauBepcurer. Coct.: I'.}O. Kopo6os, .C.
Tananerxun. CI16, 2017. 12 c. http://ior.spmi.ru/svstem/files/

2. ®u3uka miacta: MeTonWyecKue yKazaHUsS s MpakTHYecKux 3aHaATud / HarnumoHanbHBIN
MUHEpaJIbHO-ChIpbeBOM yHUBEpcUTET «l opHbIit». Coct.: I.C. Tanansixun. CII06, 2015. 51 c.

7.2. Ba3bl JaHHBIX, )JIeKTPOHHO-0MOIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. EBponeiickas ungposas oubnuoreka Europeana: http://www.europeana.eu/portal

2. lHpopManmoHHO-N3JaTeIbCKII IIEHTP IO TEOJOTHMH W HEAPOIIONIb30BAaHUIO MUHHUCTEPCTBA
MPUPOJHBIX pecypcoB U skonoruu Poccuiickoir ®Pepepaunun - OO0 "TEOMH®OPMMAPK"-
http://www.geoinform.ru/

3. UudopmannoHHo-aHanuTHICCKHA 1IeHTp «Munepam» - http://www.mineral.ru/

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

5. Mupogas nudposas 6udauoreka: http://wdl.org/ru

6. Hayunas snextponHas 6ubnuoreka «Scopus» https://www.scopus.com

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

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

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

9. INouckossie cucteMbl Yandex, Rambler, Yahoo u np.

10. Cuctema T'APAHT: »neKkTpOHHBIH TEPUOMMYECKHN CIPABOYHUK [DJIEKTPOHHBIA pecypc|
www.garant.ru/.

11. TepMuueckre KOHCTAHTHI BEIIECTB. DIIEKTPOHHAs 0a3a TaHHBIX,

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

12. DnekTpOHHO-ONOIMOTEYHAST CUCTEMA U3/IaTeIBCKOTO IeHTpa «JIaHb)

13. Dnexrponnas 6udnmoreka Poccuiickoii ['ocynapcrBennoii bubnuorexu (PT'b):

14. Dnextponnas 6ubauorexa yueOHUKOB: http://studentam.net

15. DnektponHO-6uGIHOTEHas cuctema «9BC FOPAUT» www.biblio-online.ru.

16. Dnextponnas OubnmoreuHas cuctema «HamumonanbHbI 1HGpPOBONH pecypc «PyKOHT»».
http://rucont.ru/

17. DnexTponHo-0mbmMoTeyHas cuctema http://www.sciteclibrary.ru/
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http://biblioclub.ru/index.php?page=book_view_red&book_id=459271
http://www.geoinform.ru/
http://www.mineral.ru/

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

19. DeKTpOHHO-0MOIMoTEYHAS cucreMa «YHuBeEpCcUTETCKAS oubsmoreka
onnaitayhttp://biblioclub.ru/
20. DeKTpOHHO-0MOInOoTEYHAS cucTeMa «BUOIMOKOMINIEKTATOD (OBC

IPRbooks)http://www.bibliocomplectator.ru/
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUITJIUHbI

8.1. MaTepuaJIbHO-TeXHHUYECKOE OCHAIIIEHHE Ay IUTOPUIi:

AyIUTOPHH JIJIsl MPOBEAEHUS JEKIHOHHBIX 3aHITHIA.

Crieunanu3upoBaHHbIE ayIUTOPUHU, UCHIONIb3YEMbIe MIPH MPOBEACHUU 3aHITUN JIEKIMOHHOTO THUIIA,
OCHAlIEHbl ~ MYJIbTUMEIMNWHBIMM  IPOEKTOPAaMU U  KOMIUIEKTOM  alaparypbl, IO3BOJIAIOIIEH
J€MOHCTPHUPOBATh TEKCTOBbIE U IrpadyuuecKue MaTepuabl.

128 mocaio4HBIX MECT

OcnamenHoCTh: CTOJN NUCHbMEHHBIN — 65 IIT., CTYJ ayAUTOPHBIN — 128 mT., Kpecao ayauTopHOe —
1 wr., TpubyHa — 1 wr., TpuOyHa HacrosbHasg — | 1WIT., J1O0CKa HAacTeHHast — 2 wT., komnbiorep 400G1,
N9EBSES — 1 mr., monutop PROLITE TF1734MC-B1X — 1 mr., skpan SCM-4308 — 1 mir., nmpoexTop
XEED WUX6010 — 1 mT., cucrema akyctuueckas Sound SM52T-WH — 8 mr., utakat — 9 mir.

[TepedeHs TMIICH3MOHHOTO MporpaMMHoro oodecnedeHus: Microsoft Windows 7 Professional, 'K Ne
1464-12/10 ot 15.12.10 «Ha moctaBky kKommbroTepHOro obopynoBanus», I'K Ne 959-09/10 ot 22.09.10
«Ha nocraBky xomnbrorepHoit TexHuku», ['K Ne 447-06/11 ot 06.06.11 «Ha moctaBky 000py1oBaHUS»,
'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky 000py10BaHUS».

60 mocagoYHBIX MECT

OcHatieHHOCTh: CTOJ MUCbMEHHBIN — 31 1WIT., cTyn ayaAuTOpHbINA — 60 WT., Kpecno ayauropHoe — 1
IT., TPUOYHA HACTOJbHAsA — | IIT., Jocka HanoJbHast MoouibHas — 1 mT., Hoyroyk 90NBOAO2-VQ1400
— 1 wr., npoextop XEED WUX450ST — 1 mt., axkpan SCV-16904 Champion — 1 wT., niuakat — 5 wmr.

[lepeuens NUIIEH3MOHHOTO TporpaMMHOro obecmneueHus: Jlorosop Ne 1105-12/11 ot 28.12.2011
«Ha mocrtaBky koMmbroTepHOT0 000pynoBanus», Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha mocTtaBky
KoMIbloTepHOro obopymoBanusiy, ['K Ne 671-08/12 ot 20.08.2012 «Ha mocTaBKy NpOIyKIIUN,
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 mocaJoYHBIX MECTa

OcHaiieHHOCTh: CTOJI MUCBMEHHBIN — 15 1IT., CTyN ayAUTOpHBIN — 28 WT., Kpecio ayautopHoe — 1
mT., TpuOyHa HACTOIBHAS — | mIT., JOCKa HacTeHHas — | MmIT., TUTakaT — S5 ImT.

32 mocaIoYHBIX MECTa

OcHamienHocTb: CTOJ MUCbMEHHBIN — 17 WT., CTyN ayIuTOpHBIN — 32 1T., Kpecio ayauTtopHoe — 1
IT., TPUOYHA HAacTONMbHAS — | TIT., TOCKA HACTEHHAs — | IIT., I1akat — 7 IiT.

16 mocagoyHBIX MecTa

OcHanieHHOCTh: CTOJI KOMITBIOTEPHBIH U CTYJASHTOB (TUM 4) - 3 MIT., CTOJ KOMITBIOTEPHBIA IS
CTY€HTOB (THI 6) — 2 IIT., CTOJI KOMIBIOTEPHBIN AJIs CTYA€HTOB (THIl 7) — 1 MmT., Kpecio mpenoaBaTens
(ceTka, mBeT YepHBIM) — 17 mT., [J0CKa HamodbHas MoOWJbHas Oeylas MarHUTHO-MapKepHas
«Magnetoplan» 1800mMmx1200MmM - 1 mT., MoHOOIOK Lenovo M93Z Intel Q87 — 17 wrt., nimakar — 5 .

Hoctyn k ceru «VHTepHET», B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00PAa30BaTEIbHYI0 CpEay
YHusepcurera.

[lepedyeHr mUIEH3MOHHOTO mMporpaMMHoOro obecredeHus: 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 mporpammuoro obecrnedenusi», Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1, Cisco Packet Tracer 7.1 (cBoGomno pacmpoctpansemoe I10),
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Quantum GIS (cBo6ogno pacnpoctpansemoe I10), Python (cBobomHo pacmpoctpansemoe I[10), R
(cBoGomHo pacmpoctpansiemoe [10), Rstudio (cBoGomuo pacmpocrpansiemoe [10), SMath Studio
(cBo6oaHO pacnpocTpansemoe I10), GNU Octave (cBoboaHO0 pacnpoctpansemoe I10), Scilab (cBo6oaHO
pacmpoctpansiemoe [10).

AyauTOpUHM VISl NPOBEACHUA MPAKTHYECKUX 3aHATHI.

Crenmanu3upoBaHHbIE ayTUTOPHH, UCTIONb3yeMble TIPU MPOBEACHUH 3aHATUN JIEKIMOHHOTO THUIIA,
MPAKTUYECKUX 3aHSATUH, OCHAIEHbl MYJIbTUMEIUNHBIMU MPOEKTOpPaMU M KOMILJIEKTOM amnmaparyphl,
MO3BOJISIONICH IEMOHCTPUPOBATH TEKCTOBBIE M IpadUUeCKUe MaTepUabl.

128 mocaio4YHBIX MECT

OcnamieHHocTs: CTOJI TUCbMEHHBIN — 65 MT., CTYN ayIuTOpHBIA — 128 mIT., Kpeciao ayIuTOpHOE —
1 wr., Tpubyna — 1 mmr., TpuOyHa HacTodbHAsA — | IIT., TOCKAa HacTeHHas — 2 mT., kommboTep 400G1,
N9ES8ES — 1 mwt., mornutop PROLITE TF1734MC-B1X — 1 mir., skpan SCM-4308 — 1 mwT., npoekTop
XEED WUX6010 — 1 mT., cucrema akyctuaeckass Sound SM52T-WH — 8 mir., mnakar — 9 mr.

[lepedeHp MUIIEH3MOHHOTO MTpOrpaMMHOT0 obecrieuenus: Microsoft Windows 7 Professional, 'K Ne
1464-12/10 ot 15.12.10 «Ha noctaBky komnbtoTepHoro odopynosanus», I'K Ne 959-09/10 ot 22.09.10
«Ha mocraBky xommbrorepHoit Texuukm», I'K Ne 447-06/11 ot 06.06.11 «Ha mocraBky 000pymaoBaHUs»,
I'K Ne 984-12/11 ot 14.12.11 «Ha noctaBky 000py10BaHUS».

60 moca0uHBIX MeCT

OcHameHHoCTh: CTON MUChMEHHBIH — 31 WIT., CTyN ayaAuTOpHBINA — 60 WT., Kpecio ayautopHoe — 1
IIT., TPUOYHA HACTOJBHAS — | TIT., TOCcKa HanmoJbHast MoOuIbHAs — | mT., HOyrOyk 9ONBOAO2-VQ1400
— 1 wr., mpoextop XEED WUX450ST — 1 mwit., axkpan SCV-16904 Champion — 1 mT., minakat — 5 mr.

[lepeueHs JIMIIEH3HOHHOTO TIporpaMMHOTO oOecteueHus: Jlorosop Ne 1105-12/11 ot 28.12.2011
«Ha mnocraBky koMnbroTepHOro odopynoanus», [Jorosop Ne 1106-12/11 ot 28.12.2011 «Ha nocraBky
KoMmIbioTepHOro obopymoBanusiy, 'K Ne 671-08/12 ot 20.08.2012 «Ha moctraBky HpOAYKIIUNY,
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 MocajouHbIX MecTa

OcHamenHocTh: CTOJ MUCBMEHHBIN — 15 mT., CTyN ayIuTOpHBIN — 28 1IT., Kpecio ayauTtopHoe — 1
mrT., TpuOyHa HacTombHas — | WIT., TOCKa HAacTeHHast — | IT., TuTakar — 5 mrT.

32 mocago4YHBEIX MECTa

OcHaiieHHOCTh: CTOJI MUCBMEHHBIN — 17 WIT., CTyN ayAUTOpHBINA — 32 mT., Kpecio ayautopHoe — 1
1IT., TpHOyHa HacToNbHAs — | IT., TOCKa HAacTeHHast — 1 1IT., I1akart — 7 mT.

16 mocagoyHBIX MecTa

OcHamieHHoCTh: CTOJI KOMIIBIOTEPHBIHN I CTYJAeHTOB (TUM 4) - 3 IIT., CTOJ KOMITBIOTEPHBINA st
CTYIEHTOB (TUI 6) — 2 WIT., CTOJ KOMIIBIOTEPHBIN AJIs1 CTYIEHTOB (TUIl 7) — 1 WIT., Kpecio mpenojaBaTes
(cetka, mBer uepHbI) — 17 1UT.,, JOCKa HamojdbHas MOOWJIbHAas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800mMm*1200mm - 1 mT., MOHOOJI0K Lenovo M93Z Intel Q87 — 17 mrT., mutakaT — 5 1miT.

Hoctyn k cetu «VHTepHET», B 3JEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CpPEIy
YHusepcurera.

[lepeuens DUIIEH3MOHHOTO TporpaMMHOro obOecmedenus: 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, oroop Ne559-06/10 ot
15.06.2010 «Ha moctaBky nporpammHoro obOecrnedenusi», Autodesk product: Building Design Suite
Ultimate 2016, product Key: 766H1, Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansiemoe [10),
Quantum GIS (cBoboguno pacnpoctpansemoe I[10), Python (cBobGomHo pacmpoctpansiemoe I[10), R
(cBobGomHo pacmpoctpansemoe [10), Rstudio (cBobGomuo pacmpocrpansemoe [10), SMath Studio
(cBobomHO pacnpoctpansemoe [10), GNU Octave (cBoboaHO0 pacmnpoctpansemoe [10), Scilab (cBo6oanO
pacnpoctpansiemoe [10).
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8.2. IlomemmeHUs 1JI1 CAMOCTOSITEIbHOM padoThI:

1.OcHaieHHOCTh MOMEIICHUsS Ui CaMOCTOSTENIbHON paboTel: 13 mocamounbix MmecT. Ctym —
25 mT., CTOA — 2 MT., CTOJ KOMMBIOTEPHBIH — 13 mmiT., mikadg — 2 mT., JOCKa ayAUTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (MonuTOp + cuctemusiii 610k) — 14 mt. Joctynm x cetn «MHTEepHET», B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHsb MUIIEH3MOHHOTO TIporpamMmmHoro obecmneueHus: Microsoft Windows 7 Professional:T'K
No 1464-12/10 ot 15.12.10 «Ha moctaBky komnbrotepHoro oobopynoBanus» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky koMmbioTepHoi TexHUKN»,) ['K Ne 447-06/11 ot 06.06.11 «Ha nmocraBky o0opynoBaHus»
I'K Ne 984-12/11 ot 14.12.11 «Ha nmoctaBky obopynoBanusi», [loroBop Ne 1105-12/11 ot 28.12.2011 «Ha
MOCTaBKy KOMIIBIOTEPHOTO oOopymoBanusi», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocraBky
KoMmbloTepHOro obopyaoBanusi» 'K Ne 671-08/12 ot 20.08.2012 «Ha mocTaBKy HpOAYKITUNY,
MicrosoftOpenLicense 60799400 ot 20.08.2012, MicrosoftOpenLicense 48358058 or 11.04.2011,
MicrosoftOpenLicense 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. OcHallleHHOCTh OMEIIEHUS JIJIsl CaMOCTOSATENbHOU paboThl: 17 mocamounbix mMect. Jlocka amns
nuceMa MapkepoM — 1 mr., paboume mecta cTyAeHTOB, obopynoBanuble [IK ¢ nmocrtymom B cerb
yHuBepcuTeTa — 17 mT., MynbTuMenuitHeli mpoekTop — 1 mt., APM mpenogaBarens ans paGoThl C
MyJabTEMEHA — | mT. (CHCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), cToi — 18 mT., cryn — 18 mt. doctyn
cet «HTepHET», B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNIbHYIO Cpely Y HUBEPCUTETA.

[lepeueHp  JMIIEH3MOHHOTO  MpOrpaMMHOro  obecrneyeHus::  OnepalMoHHas  cUCTEMa
MicrosoftWindowsXPProfessional TK Ne797-09/09 ot 14.09.09 «Ha 1OCTaBKy KOMIIBIOTEPHOI'O
000pyIOBaHUS».

OmnepannonnascucremaMicrosoftWindows 7 ProfessionalMicrosoftOpenLicense 49379550 ot
29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OcHaIEeHHOCTh TOMEMICHHS JJI CaMOCTOSATEIbHOW paboThl: 16 mocamodnbrx mecT. Crou
KOMIIBIOTEPHBIH 1151 CTYIeHTOB (Tl 4) - 3 IIT., CTON KOMIBIOTEPHBIH A CTYISHTOB (TU 6) — 2 1miT.,
CTOJI KOMIBIOTEPHBIN Uil CTYAEHTOB (Tunl 7) — 1 mT., Kpecyno mpenojaBaTess (CeTKa, BET YEPHBIN) —
17 mrt., nocka HamosbHAs MOOWIIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800mMm*1200mm - 1
mrt., MOHOOMOK Lenovo M93Z Intel Q87 — 17 mrt., tutakar — 5 wr. Joctynm k cetn «MHTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepeuenr nMIIEH3MOHHOrO MporpammHoro obecneueHusi: 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.

CoreIDRAW Graphics Suite X5 J[loroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
IIPOrPaMMHOTO OOECTICUEHUS».

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

Cisco Packet Tracer 7.1 (cBobomuno pacnpoctpansemoe I10O), Quantum GIS (cBoGomnHO
pacnpoctpansiemoe I10), Python (cBoGonHo pacmpoctpansemoe [10), R (cBoGoaHO pacmpocTpaHsemoe
I1O), Rstudio (cBoGomuo pacmpoctpansiemoe [10), SMath Studio (cBob6omHO pacmpoctpansemoe 110),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacmpoctpansemoe I10).

8.3. [lomemenus AJ15 XpaHeHUsI U NPOPHIAKTHYECKOT0 00CTYKUBAHUSI 000PY/10BAHMA:

1. IlenTp HOBBIX HHPOPMALMOHHBIX TEXHOJIOTUN U CPEJCTB 00YUEHUS:

OcHaIeHHOCTh: TIEPCOHATBHBIN KOMITbIOTEp — 2 MIT. (IOCTynm K ceTu «MHTepHeT»), MOHUTOp —
4 mT., cereBO HakomuTenb — | IT., HCTOYHMK OecrnepeOOMHOro MuUTaHus — 2 IIT., TEJIEBU30p
miasMennslii Panasonic — 1 mr., Touka Wi-Fi — 1 mT., masuibHast craHiust — 2 IIT., APelb — 5 MIT.,
nepdopatop — 3 mr., HAOOP MHCTpyMEHTa — 4 MIT., TeCTep KOMIBIOTEPHOH ceTH — 3 mT., OAIOH CO
CXaThIM razoMm — | mT.,macra TermionpoBoaHas — 1 wWT., npiecoc — 1 mIT., paauocTanius — 2 miT.,CTON —
4 mT., TymM0a Ha Kolecukax — | mT., MOJACTaBKa Ha Kojiecukax — 1 mr., mkad — 5 mrT., Kpecio — 2 mir.,
nectauna Alve — 1 mr.
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[Tepeuens nMIIEH3UMOHHOTO mporpammHoro obecrneueHus:MicrosoftWindows 7 Professional
(JTunensuonnoe cornamenre MicrosoftOpenLicense 60799400 ot 20.08.2012)

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

AHTHBUpYcHOe mporpammHoe oOecneuenne Kaspersky Endpoint  Security (dorosop
Ne J1810(223)-12/17 ot 11.12.17)

2. LlenTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEICTB O0yUEHUS:

OcHameHHoCTh: CTON — 5 WT., CTyA — 2 IT., KPecino — 2 mT., mKad — 2 mrT., nepcoHaIbHbIN
KoMmmbloTep — 2 mT. (moctynm kK cetu «MHTepHETY»), MOHMTOp — 2 mmT., M®Y — 1 mT., TecTep
KOMITBIOTEPHOM ceTu — | mT., 0aJUIOH CO CKATHIM ra3oM — | wT., mypynosept — 1 mrT.

[Tepeuens nMIIEH3MOHHOTO mporpammHoro obecmeucnus: MicrosoftWindows 7 Professional
(JTunensuonnoe corsamenuneMicrosoftOpenLicense 60799400 ot 20.08.2012)

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

AHTuBHpYycHOEe TmporpamMmMmHoe obecrneuenne Kaspersky Endpoint Security (dorosop
Ne 1810(223)-12/17 ot 11.12.17)

3. LlenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OcCHameHHOCTh: CTON — 2 MT.,CTYNbs — 4 mT., Kpeciao — | mr.,mkad — 2 mr., nepcoHaTbHBINA
koMmmbloTep — 1 mT. (moctyn k cetu «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mr., KOJOHKH
Logitech — 1 mwir., Tecrep kommbloTepHOH ceTr — 1 wT.,Apenb — 1 wT., TenedoH — 1 wT.,Habop py4YHBIX
WHCTPYMEHTOB — | mIT.

[lepeueHp JUIIEH3MOHHOTO MporpamMmmuoro obecneuenus: MicrosoftWindows 7 Professional
(Tuuensunonnoe coramenneMicrosoftOpenLicense 48358058 or 11.04.2011)

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

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

8.4. JIunleH3MOHHOE MPOrpaMMHoe olecrevyeHue:

1. MicrosoftWindows 8 Professional (morosop 0eccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMIIBIOTEPHOM TEXHUKI).

2. Microsoft Office 2007 Standard (morosop Geccpounsiii Microsoft Open License 42620959 ot
20.08.2007).
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