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Pabouasi mporpamma jaucnMmuiMHbl «lHaporeosorus W MHXKEHEpHAas  TE€OJIOTHS»
paspaboTtaHna:

- B cootBeTcTBUH ¢ TpeboBanusmu ®I'OC BO — cnenmanuter no cneruanbHocTH «21.05.03
TexHOoJ0rusa reoIOrnYecKor pa3BeIku», YTBEpKIeHHOTro npukazoM MunoOpuayku Poccun Ne 977 ot
12.08.2020 r.;

- HA OCHOBaHWHM y4eOHOTO IUIaHa ClenHanTeTa Mo crennanbHocTu «21.05.03 TexHonorus
re0JOTMYeCKOr pa3Beaku» crnenuanusanus «l'eodu3ndeckue MeETOAbl TOUCKA U Pa3BEAKH

MGCTOpO)KI[eHI/If/'I ITOJIC3HBIX MCKOIIACMBbIX».

CocraBuTeinb K.I.-M.H., J011eHT SI.A. JIebeneBa

Pabouasi mporpamMma paccMoTpeHa U 0100peHAa Ha 3acelaHUU Kadeapbl TUAPOTEONIOTUH U

WH)KEeHepHOU reosioruu ot 27 saBaps 2021 r., mpotokoi Ne 7.

3aBenyromuii kageapoit K.T.-M.H., J.JL.YcTroros
JOLIEHT

Pa6ouasn IporpamMma corjiacobaHa:

HauanbHuk oTnena
JUIEH3UPOBAHUS, aKKPEAUTALIMN U K.ILH. Hy6posckas F0.A.
KOHTPOJISl KauecTBa 00pa30BaHuUs

HauanpHHUK oTHEa METOIUYECKOTO

K.T.H. Pomanuukos A.1O.
obecrniedeHus yueOHOro mpoiiecca



1. IEJM Y 3AJTAYA JACHUTIIAHBI

Heab quCHMNIMHBI - CPOPMUPOBATH Y CTYJEHTa COBPEMEHHOE MHPOBO33PEHHE B OOJIACTH
U3Y4YEHHs] KOMIIOHEHTOB IIOJI36MHOI'O IPOCTPAHCTBA (FOPHBIX MOPOJ M IOA3EMHBIX BOJ, ra3oB U
MHUKPOOPIaHU3MOB), OTPENEIIONUX O€30MacCHOCTh M CIIOKHOCTh TOPHO-TEOJIOTUYECKHX YCIOBUI
pu pa3pabOTKe MECTOPOKACHUN TOJIE3HBIX MCKOMAEMBIX, a TAKXKE CTPOUTEIBCTBA U IKCILUTyaTaI[H
COOPYKEHHM Pa3IMYyHOr0 Ha3HAYCHUs; JaTh Mpe/cTaBiIeHHe 00 0COOCHHOCTIX MPOTEKAHUSI OMACHBIX
MHXEHEPHO-TEOJIOTUYECKMX  TMPOIECCOB,  MPENONPENCISIIOIIMX  CJIOXKHOCTb ~ OCBOGHHS U
UCIOJIb30BaHUSI MHOTOKOMITOHEHTHOW MOJI36MHOM CpPE/Ibl.

3agaya kypca aHanu3 FOpHBIX IOPOJ U TPYHTOB KaK OCHOBAaHUS M CPEIbl COOPYKEHUH Ha
OCHOBaHUU M3YyUEHUS UX COCTaBa, COCTOSHUSA U (PU3UKO-MEXaHUUECKUX CBOWCTB, pacCCMaTPUBAEMbIX B
KauecTBE BMEILIAIOLIEH Cpelibl, OCHOBAHMSI COOPYKEHHUM WM CTPOUTEIbHBIX MATEpUalOB; U3Y4YEHUE
yclnoBUil  (pOpMHUpPOBAaHUS MOA3EMHBIX BOJ, CHEHUPUKY PEKUMOB JBIKEHHUS, OCOOEHHOCTU
(GbOopMHUpPOBaHHS XUMHUYECKOTO COCTaBa, a TAKXKE PA3BUTHE OIACHBIX AHJOTCHHBIE M JK30TCHHBIC
MPOLIECCOB U SBIICHUH, OMPEICNAIOINX YCIOBUS OE30MacHOCTH CTPOUTENLCTB au JITUTENbHOMN
AKCIUTyaTalMy COOPYKEHUH Pa3IMYHOTO Ha3HAYEHUSI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO
Juctnurmaa « Uaporeosioruss ¥ WHXKEHEPHAsT TeOJIOTHs» OTHOCUTCS K 00s3aTeNbHOM YacTh
OCHOBHOM TpodeCCHOHAIbHONM 00pa30BaTelbHON MporpaMMbl 1o  crenuainbHocTH  «21.05.03
TexHOJIOTHS TeOJOTHYEeCKON Pa3BEAKN» U U3ydaeTcs B 8 cemecTpe.

[IpenmecTByOmMMHE KypcamM#, Ha KOTOPBIX HEMOCPEICTBCHHO Oa3upyercs JUCIUILINHA
«mpporeonoruss ¥ WHXKEHEPHAs Teonorus» sBIstorcs: «l'eonorus», «DPu3mKka TOPHBIX MOPOI,
«[IpuxiiagHas reoXuMus.

JucturmuimHa  « UApOTeosioTus M MHXKEHEPHAsT TeOJIOTUS» SBISETCS OCHOBOITOJIAraromiei
JUIS  W3y4YeHHsS  CIEAYIOUMX JuciuIuinH:  «Mopckas reodusuka», «KomruiekcupoBaHue
reo(ru3nYeCcKuX METOI0BY.

OcCO0OEHHOCTBIO JTUCIUIUIMHBI SBISETCS TMOJYYEHHE MPAKTHYECKHMX M TEOPETHUYECKHUX
HABBIKOB HM3y4YEHHUS CBOWCTB TOPHBIX IMOPOJ W TPYHTOB B JTAOOPATOPHBIX YCIOBHUSX M ITOJIEBBIX
YCIOBUSIX, a Takke crnenupuka HU3y4eHHs BOJOHOCHBIX TOPH30HTOB C yYE€TOM MX BIHSHUSA Ha
WHTEPIPETANHIIO TeOPU3NICCKUX JTaHHBIX.

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUS
OBPA3OBATEJIBHOM ITPOT PAMMBI

[Iporniecc m3yueHus AMCUUIUIMHBL «[HMIporeosioruss ¥ WHXKEHEpHAs TIeoJOTHs» HaIpaBleH Ha
(hopMHpOBaHUE CIETYIOMIMX KOMIETSHIINN |

®opmupyeMble KOMIIETCHIIUH
Kon u HamMeHOBaHHe HHANKATOPA

Conepxanne Kox AOCTHKEHHUSI KOMIIeTEeHII UM

KOMIIETCHIIUH KOMIIeTeHIIUH
Crnioco0eH npuMeHsTh OIIK-5.1. 3HaTh: OCHOBHBIE XapAKTEPUCTHUKH TOPHO-
HAaBBbIKU aHaJIN3a TEOJIOTUYECKMX YCIOBUM TIpU IIOMCKaX, OILIEHKE,
TOPHO-T€0JIOTMYECKUX pa3BeqKke U J00bIYe IMOJIE3HBIX MCKOMAEMBbIX, a TaKKe
yCIIOBUI NP TIOUCKAX, IIPU TPAKIAHCKOM CTPOUTENIBCTBE
OIIEHKE, pa3BeaKe U OIIK-5 OIIK-5.2. YMeTh: NOpUMEHATH MOJYYECHHBIE 3HAHUS
00BIYE MOJIE3HBIX TOPHO-T€OJIOTMYECKUX  YCIOBUH B  NPaKTUYECKOU
HCKOIAEMBIX, a TAKKE JIEATEIbHOCTH
IIPU TPAXKIAHCKOM OIIK-5.3. Buagerb: HaBbIKaMU aHajiu3a TOpPHO-
CTPOUTEIHCTBE Te€0JIOTUYECKUX YCIOBUH MECTOPOKIACHUIM




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI
4.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI
OO6mast Tpya0EMKOCTh JUCIUILIHNHBI «[ MAPOTreonorus U WHKCHEPHAs TeOJIOTHS» COCTaBISeT 3
3auétHble equanIbl, 108 ak. yacos.

AK. 4acsl 1o
. Bceero
Bup y4eOHoit padoTsl ceMecTpam
aK. 4acoB 3
AYIHTOPHBbIE 3AHSTHA: B TOM YHCIIE 48 48
Jlexiu (JI) 32 32
[Ipaktuueckue 3ansatus (113) - -
JlaGoparopusie padotsl (JIP) 16 16
CamocrositesibHasi padora (CPC), B TOM yucJie. 24 24
IToaroToBKa K JICKITUSM - -
[TonroroBka k 1a00OPaTOPHBEIM paboTaM 24 24
IIpomexyTouHas aTTecTanus — 3x3aMeH (J) 9(36) I(36)
OO01mas TPy10eMKOCTh THCIUTLIHHBI
aK. yac. 108 108
3a4. el. 3 3

4.2. Conep:xkanue TUCHUIIHHBI
Y4eOHBIM IUIAHOM MPEIyCMOTPEHbI: JIEKLUHU, JabopaTopHble paboOThl M CaMOCTOSITENbHAs

pabora.

4.2.1. Paszapennl TMCHUILINHELI U BUABI 3aHATHI

Bujanl 3anarTuii

HaumeHoBaHue pa3ie/ioB

Bcero ak. yacoB
Jlexun
IIpakTHYecKkne 3aHATHSI
JlabopaTopHbie padoTbl
CamocrosiTe/IbHAsA
paboTa cTyneHTa

Paznen 1. Teopernueckne M HayqHO-IIPAKTUYECKUE 8 4 i i 4
OCHOBBI WHXEHEPHOU T'€OJIOTHH.

Paznen 2. ['opHble mopopl Kak OCHOBaHUE, Cpeaa U
CTPOUTENBHBIN MaTepual sl pa3IMIHOTO THTIA 18 6 - 4 8
WHXCHEPHBIX COOPYKEHUIA.

Paspgen 3. Ucnionb30oBaHre OCHOBHBIX IOJI0KEHUN
WHXEHEPHOH T'€0JIOTUH B 000OCHOBAaHUH YCTOWYMBOCTH 10 5
HA3eMHBIX ¥ TIOJ3EMHBIX COOPYKEHHH C YUETOM OCHOB
WH)XCHEPHON T'€OJIOTHH.

Paznen 4. O6mue BOMpOCHl THAPOTCOTOTUH. XUMHUICCKUN
COCTaB IMOA3EMHBIX BoAg M ero BiuaHue Ha| 10 4 - 4 2
KOHCTPYKIIMOHHBIC MaTePUAIIBI COOPYKCHHU.

Paznmen 5. Crpoenne moazemuoi ruapocdepsl. OCHOBHBIE

TANBl HOM3eMHBEIX BOx. OCHOBBI AUHAMHUKH HOI3€MHBIX| 12 6 - 2 4
BOJI.
Paznen 6. HHXeHEpPHO-T€OJOTHMYECKHE MPOILECCHl TMpHU 14 6 i 6 5
B3aUMOJCUCTBUU COOPYKEHHM C MIOJ3EMHOU CPENON.

Hroro:| 72 32 - 16 24




4.2.2. Conep:kaHue pa3aesioB JUCIHIIMHBI

Ne HaunmenoBanmue . Tpynoemko
Coaepixanue JICKIHOHHBIX 3aHATHI CTh
n/m | pasgeja IMCHUILIHHBI
B aK. yacax
Teopernueckue u | Beenenme. Kpartkag  ucTopuss =~ MHXKEHEPHOU
HAY4JHO-TIPAKTHYECKHE reoJIOTUM. BiusHHE AEATENBHOCTH 4YelIOBEKa Ha
OCHOBBI  MH/KEHEDHOI autocdepy, THIPO- M ouochepy. Tuner u
OO HIL MaciuTaObl Bo3zeicTBus. [lonstue o TO/I3eMHOM
1 NPOCTPAHCTBE KaK HaCTH OKPYXKAIOWIEH CPe/bl. 4
OcCHOBHbIE ~ KOMIIOHEHTBI ~ IOJ3EMHOH  CpEJbl:
TOpHBIE  IOPOABI, IOJI3EMHBIE  BOXBI, Ias3bl,
MuKpoOrora. OcoOEHHOCTH CTpPOEHHS 3EMHOMN
kopbl. Knnaccudukanus Munepasnos.
I"opHbI€ IOPOIBI UX CTPYKTYPBI U TEKCTYPBHI.
I'opHbIe MOpPOABI Kak NHxeHepHO-reos1ornyeckue KJIaccu(uKaIum
OCHOBaHME, cCpela W TOPHBIX HIOPOJI. OO6uue U YaCTHBIE
CTPOUTENbHBIN kinaccupukauuu. HMHxeHepHO- reosiornyeckas
MaTepuan Juis kiaccudukanus CasapeHckoro — JlomTazze).
pa3IM4YHOrO THUIIA Knaccudpukanum MOCKOBCKOW M JIEHUHIPaJCKON 2
UHXECHEPHBIX LIKOJI 10 MHKeHepHoH reostoruu. Kiaccuduxauuun
COOPYKEHUM. TOPHBIX  TIOpPOJA 51 IPYHTOB COTJIaCHO
HOPMAaTUBHBIM JOKyMEHTaM. THUIl CTPYKTYpHBIX
CBA3EH.
5 Merononoruss U METOAbl U3Y4YEHHsI TOPHBIX
' IIOPOJ Y I'PYHTOB B MHKEHEPHOM T'€0JI0TUU IIPU 2
TI0JIEBBIX U J1a0OPAaTOPHBIX UCCIIEJOBAHMSIX.
I'eneTYeCKU TOAXOM K UHKEHEPHO-
re0JIOTHYECKOMY U3YUYEHUIO TOPHBIX ITOPOJ U
rpyHTOB. IIoHATHE O TEXHOrE€HE3€ TOPHBIX MOPOJ
Y TPYHTOB M €T0 POJIH IPH NPOTHO3UPOBAHUU 2
M3MEHEHUsI KOMIIOHEHTOB ITOJA3EMHOM CPEJIbI.
®u3nYECKNEe CBOKMCTBA TPYHTOB
BoaHsble cBolicTBa TpyHTOB
MexaHn4YeCcKHe CBOKMCTBA TPYHTOB
Hcnons3oBanue I'eosnornyeckue (IPUPOAHBIE) M HH)KEHEPHO-
OCHOBHBIX ITOJIOKEHUIN re0JIOTHYECKUE (IpUPOIHO-TEXHOT€HHBIE)
WHXEHEPHOU T'€0JIOTUU B | IIPOLIECCHI. ITonsatue 00 UHXXEHEPHO-
000CHOBaHUM reOJIOTMYECKUX  Ipoleccax M SIBJICHUSAX,

3 YCTOMYMBOCTH HA3€MHBIX Pa3BHBAIOIINXCA pu B3a1:1MoneI7ICTBI/H:1 6
U MTOA3EMHBIX COOPYKEHHI ¢ MHOTOKOMIIOHEHTHOHM IOJ3€MHOMN
COOPYKEHUH C y4ETOM cpenoit. HMcrnonp3oBaHue mokaszateneil Qusuko-

OCHOB MH>KEHEpPHOU MEXaHNYECKHUX CBOMCTB FOPHBIX IMOPOJ U TPYHTOB
TEOJIOTHUH. B pacyerax  yCTOMYUBOCTH  COOPYKEHUHU
pa3JINYHOTO HA3HAYECHHSI.
Ob6uue BoIpocsl | GU3snyecKkrue CBOMCTBA MOA3EMHBIX BOJ U METOJIBI
TUPOTE0JIOTHH. 150, OIIpEACIICHUS. XHUMHUYECKUI COCTaB
XUMHUYECKUI COCTaB | IOA3EMHBIX  BOZ. OcHOBHBIE  ITOKa3aTeNH
NOJ3EMHBIX BOJl U €ro | XMMHYECKOro cocraBa Buzpl aHanu3oB u (HopMsl
4. | BnusiHUE Ha | BBIP@XEHUS PE3yJbTAaTOB XMMHMUYECKHUX AHAIHU30B. 4

KOHCTPYKLIMOHHBIE
MaTepUaIbl COOPYKEHUM.

Onenka KkadecTBa BOABI M IUTBEBBIX U
MIPOMBILITICHHO-TEXHUYECKUX LEJIEH, a TaKXKe €€
arpeCcCMBHOCTH II0 OTHOLICHHMIO K MaTepHallaM
MIOA3EMHBIX KOHCTPYKIIMM.

5




Ctpoenue noa3eMHoi | OCHOBHEIE HOHATHUA TUPOT€OJOTHUYECKOM
ruapocdepbl. OCHOBHBIE | CTpaTU(DUKAIINH. ['pynTOBBIE BOJIbI u
TUIBI TOA3EMHBIX BOJ. | OCOOCHHOCTH HMX 3ayeraHus. PexXuMm TpPyHTOBBIX
OcHOBBI JUHAMHKYU | BOJ U 3aBHCHUMOCTH €T0 OT Pa3IUYHBIX (DaKTOPOB.
MOJI36MHBIX BOJ. 30HANBHOCTh TPYHTOBBIX BOJ. OCHOBHBIE THUIIBI
TPYHTOBBIX BOJI.
VYcnoBus 3aneranus apre3suaHckux BoJl. PakTopsl,

5. 00yCIaBIMBAIONINE HAMOP AapPTE3UAHCKHUX BOJI. 6

['maBHe#IIIME 2JIEMEHTBI apTE3MAHCKUX OACCEHHOB.
[Ibe30mMeTpUUecKUl ypOBEHb. PEKMM HanoOpHBIX
BOA. XapakTep CBSI3M apTE3MAHCKUX BOJ C
TPYHTOBBIMH BOJIaMH, BOJAMH IOBEPXHOCTHBIX
BOZIOTOKOB u BOJOEMOB. 30HAIBHOCTh
apTe3MaHCKNX 0aCCEWHOB.

NnxenepHo- DHJIOTEHHBIE U JK30T€HHBIE  TI'EOJIOTMUECKHE

reOJIOTHYECKHUE npoueccol. Kapcr. ['paBUTaliMOHHBIE TMPOIIECCHI.

6 MPOLIECCHI TTPH [TneiByHOOOpa3oBanue. Cyddosusa. [IpopbiBel 6
B3aUMOJICHCTBUU MOA3EMHBIX BOJ B KOTJOBaHbl U IOA3EMHBIC
COOPYKEHHM C TOpHBIC BBIPAOOTKH.

MOJI3EMHOM Cpeoit
HToro: 32
4.2.3. TlpakTuyeckue 3aHSATHSA
[IpakTrueckue 3aHATHS HE IPEYCMOTPEHBI.
4.2.4 JlabopaTopHbie padoThl
Ne . TpynoemkocTn
Paspnennt TemaTuka J1a00paTOPHBIX 3aHATHI
n/n B aK. yacax
Jlnarnoctudeckue cBoiictBa MuHepanoB. Knaccuduxars
TOPHBIX TOPOJ B 3aBUCUMOCTH OT UX reHesuca. [IpaBuna
1. Pazgen 2. | onucaHusi TOPHBIX MOPO/L.. 4
Omnpenenenue cocTaBa, COCTOSHUS U (PU3UKO-MEXaHUIECKUX
CBOMCTB TOPHBIX MOPO/I.
OOpaboTka pe3ylnbTaTOB XUMHUYECKOTO COCTaBa BOJBL
2. Pazgen 4. | Ouenka TPUTOTHOCTH BOJBI I XO3SMCTBEHHO-OBITOBOTO 4
BogocHaOkeHus. OI[eHKa arpeCCUBHOCTHU MOJI3€MHBIX BOJI.
I'pynToBeie BOapl. IlocTpoeHme KapTel T'MAPOU3OTHMIIC.
3. Paspen 5. Apre3unanckue Bojbl. [locTpoeHne kapThl MbE30U30THUIIC. 2
[TocTpoeHne ruIpoOreosornueckoro paspe3a M HallMCaHHe 5
MOSICHUTEITLHOM 3aITUCKHI
OcHOBHOW 3aKOH (UIBTpPAIlMK TOA3€MHBIX BOJ U €ro
4. Paznen 6. TIPHITOKEHHE 2
Pemenue 3anau Ha 3akoH lapcu 5
Hroro: 16

4.2.5. KypcoBbie padoThl (IIPOEKTHI)
KypcoBbie paboThI (ITPOEKThI) HE PETYCMOTPEHBI.




5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B xoz1e 00yueHust mpuMeHsOTCS:

Jleknmu, KOTOpbIE SIBJISAIOTCS OJHUM W3 BaKHEHMIIMX BHUIOB YYEOHBIX 3aHITUH U COCTaBIISIOT
OCHOBY T€OPETHYECKOMN MOArOTOBKU 00yJaronmxcs. LIenmu TeKIMOHHBIX 3aHATHIA:

-IaTh CHCTEMAaTH3HpPOBAaHHbIC HAYYHbIE 3HAHUS MO IUCLUIUIMHE, AKIIEHTHPOBaTh BHHMaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO IIO3HABATEIbHYIO JAEATENLHOCTh OOYUYaroIIMXCs, CHOCOOCTBOBATh
(OpPMHUPOBAHHIO UX TBOPYECKOTO MBIIICHUSL.

JlabopatopHble pa6oThl. L{enm 1abopaTopHbIX 3aHATHI:

-YIIyOUTh M 3aKPENMTh 3HAHMS, TIOJyUYEHHbIE Ha JIEKLUAX U B IIPOLIECCE CAMOCTOSATENBHOM pabOThI
00yJaronuxcs ¢ y4eOHOM U HAYIHOM JTUTEPATYPOM.

['maBHBIM cofepKaHUEeM 3TOr0 BUJIA YYEOHBIX 3aHATUI SBISETCS paboTa KaXI0ro 00y4aromerocs
T10 OBJIAJICHUIO MPAKTUYECKUMHU YMEHUSMH U HaBBIKAMU NMPOGECCUOHAIBLHOMN IS TeTbHOCTH.

KouncynbTanum (Tekyias KOHCYJIbTAllMs, HAKaHYHE O5K3aMEHa) SIBIISICTCS OJHOM H3 (opM
PYKOBOZCTBA Y4eOHOM paboTON OOYYaIOIIMXCSl M OKa3aHHsI UM IOMOIIM B CAMOCTOSATENILHOM M3Y4YE€HUH
Marepuana AUCUMIUIMHBL, B JIMKBUJALIMM HMMEIOUIMXCS IPOOENOB B 3HAHUAX, 3a/I0JLDKEHHOCTEH IO
TEKYIIUM 3aHITUSM, B IOATOTOBKE MUCbMEHHBIX Pa0OT (IIPOEKTOB).

Tekymue KOHCYIbTalMM TMPOBOISTCS IpErojaBaTelieM, BEAYIIUM 3aHSATHS B ydeOHOW rpyrmre,
Hay4HbIM PYKOBOJUTEIEM U HOCAT KaK MHIMBU1yaJIbHbIN, TaK 1 IPYIIIOBOM XapaKTep.

CamocrosiTesibHasi paGoTa 00y4yarolIUXCcsl HApaBlieHa HA YIIyOJieHHe U 3aKpeIuieHHe 3HAHWH,
MOJYYEHHbIX Ha JIEKUMAX U J1a0OpaTOpHBIX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO
aKTHBHOTO TPHOOPETEHHS HOBBIX, JOMOTHUTEIBHBIX 3HAHWH, MOATOTOBKY K IMPEACTOSIIUM y4eOHBIM
3aHATUSAM U IPOMEKYTOUHOMY KOHTPOJIIO.

6. OMEHOYHBIE CPEJACTBA JJISI TEKYHIETI'O KOHTPOJISI YCIIEBAEMOCTN,
MMPOMEXKYTOUYHOM ATTECTAIIUH IO UTOI'AM OCBOEHMS JUCIHUIIIAHBI

6.1. Quenounvie cpeocmea 0na CcAMOCMOAMENbHOU pPAOGOMBL U MEKYULE20 KOHMPOJIA
ycnesaemocmu

Paznen 1. TeopeTnueckue 1 HAYYHO-NIPAKTHYECKHE OCHOBBI HHKEHEPHOI e 10T M.
UYro sBsieTcs MpeIMeTOM U3yUeHHS] HHKEHEPHON Te0JIOTHH?
Macitabbl BIUSHHS YeT0BEKa Ha THApochepy.
Brnusinue genoBeka Ha auTochepy.
OcCHOBHBIE pa3/elibl HHKEHEPHOU T'€OJIOTUH.
Uto u3yuyaeT peruoHanbHasi HHKEHEPHas T€O0JIO0T s ?
[TepeuncnuTe OCHOBHBIC HAMPABIICHUS PA3BUTHUSI MHKEHEPHOU T€OJIOTHH.
HazoBute 0CHOBHBIE BU/JIbI TPABUTALIMOHHBIX MTPOLIECCOB.
Kakve OCHOBHBIE HampaBJICHWs] M3YYCHHS BBUICIAIOTCS B WHXXEHEPHOH TEOJOTHH
MECTOPOKICHH MOJIE3HBIX HCKOMAEMBbIX ?

9. Kakue 0COOCHHOCTH TEOJIOTHYECKOW Cpellbl OMHCHIBAIOT HWHIKCHEPHO-TEOJOTHICCKUE
yCIOBUS?

Pazgen 2.I'opHble mopoabl Kak OCHOBaHHME, Cpela M CTPOMTEbLHbIH MaTepuasa sl
UHKEHEPHBIX COOPYKeHH .

1. HazoBuTe OCHOBHBIEC HHKEHEPHO-TCOIOTUUECKHIE KIaCCU(PUKAITUU TTOPOI.

2. OCHOBHBIC TIEJIA CO3IaHMS HHYKEHEPHO-TEOJIOTHYECKUX KITacCH(DUKAIIHIA.

3. B uem oTiiume o0mmMxX MHKEHEPHO-TEOJIOTHUECKUX KIacCu(PUKAIU OT YaCTHBIX ?

4. JlaiiTe onpeneneHre o01el HHKEHEPHO-TE0JIOTMIeCKON KTacCH(UKAIIHH.

5. Ha kakoMm mnpu3Hake OCHOBBIBA€TCSI COCTABJIEHWE YACTHBIX WMHXKEHEPHO-T€OJIOIHYECKUX
KJIacCU(UKALIUH.

6. /laiiTe TOAPOOHYIO  XapaKTEPUCTHUKY HWHIKEHEPHO-TEOJIOTHYECKUM  KJIAaCCHU(PUKAIMIM
MockoBckoit u JIennHrpaackoit mkosa. B yem ux ornuuuns?

7. Ilepeuncnure OCHOBHBIC TMPHUHIIMIIBI, KOTOpPHIE 3aJl0KEHBI B OCHOBY pa3pabOTKH
kinaccudukanuu O.I1. CaBapenckoro B.[l. Jlomranse.

8. Ilepeuncnure OCHOBHBIE MPHUHIMIBI, KOTOpPbIE 3all0KEHbI B OCHOBY pa3pabOTKH

7
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kinaccudukamuu ['OCT 25100-2011.

9. OcHOBHBIC TPUHIIUIIBI, KOTOPBIC 3aJI0KEHBI B OCHOBY pa3pabOTKH KIACCHU(PUKALUU
B.T. Tpodumoga.

Pazgen 3. OO0mme 3aKOHOMEPHOCTHM M3MEHEHHSI COCTABA, COCTOSIHUA M (QU3MKO-
MeXaHMYEeCKUX CBOICTB FOPHBIX MOPO M TPYHTOB.
[laiiTe onpenesieHue CKaJabHbIM T'OPHBIM IIOPOJIAM.
B yem oTnmume ckaabHBIX MTOPOJ OT MOMYCKATBHBIX ?
OCHOBHBIE METO/IbI U3YYEHUE CKATBHBIX TOPO/I B MOJIEBBIX YCIOBHSIX.
Onumure MEeTOAUKY MHXKEHEPHO-T€0JIOTUYECKOT0 U3YUEHUS MOTYCKaIbHBIX MTOPO/I.
Kak HeoOX0uMO aHATM3UPOBATH MACCHB CKATLHBIX MIOPO?
UYrto Takoe macmtaOHbIi dhdexT?
HazoBuTe 0CHOBHBIE MTOKa3aTenn (PU3MIECKUX, MEXaHUYECKUX U BOJHBIX CBOHCTB CKAJIbHBIX
Y TIOJYCKaJIbHBIX MOPO/I.

8. Kak u3yuaror TpenmHOBaTOCTh B KOPEHHOM OOHKESHUH ?

9. Yro Takoe TpeuHa, CucTeMa TPEeIuH?

Paznen 4. Ucnoib30BaHMe OCHOBHBIX MOJIOKEHUH MHIKEHEPHOI re0JIorMd B 000CHOBAHUU
YCTOIYMBOCTH HA3eMHBIX U MOJA3eMHbIX COOPYKEHMIl ¢ y4eTOM OCHOB HH:KEHEPHOM re0J10ru.

1. Yto Takoe MHKEHEPHO-TE€OJIOrHUECKU mporecc?

2. Yto MBI TOHHMAaEM TI0]T TOHATHEM WHKCHEPHO-TEOJIOTUICCKOE SIBJICHHC?

3. Kakoii pa3aen uHxeHepHOU Ie0JI0ruH 3aHUMAeTCs U3YYeHHEM HHKEHEPHO-Te0IOTUYECKUX
MIPOIIECCOB?

4. Jaiite onpenenenue npoiecca cyhdosuu.

5. HazoBuTe 0OCHOBHBIC MPUYHHBI PA3BUTHS KAPCTOBBIX MPOIIECCOB.

6. Kakue mporieccbl MOTYT pa3BUTHCS IIPU OTKAYKE MOA3EMHBIX BOJI B IIPEIEIax TOPOACKUX
TEPPUTOPUI?

7. Knaccudunupyiite HH)XEHEPHO-TE0JIOTHYECKHE TIPOIECCH B 3aBUCUMOCTH OT MX TeHe3uca?

NookrwnpE

6.2. Oyenounvle cpedcmea 0 HPOGEOCHUA RPOMENCYMOUHOU ammecmayuu (IK3AMena)
6.2.1. Ilpumepnvtit nepeuensv sonpocos/3adanuil K 3x3ameny (no oucyuniune):
Pa3nen 1. TeopeTuueckue U HAYYHO-NMPAKTHYECKHE OCHOBBI HH:KEHEPHOM reo10ruu.

Uro n3ydaeT HayKa MHKEHepHast reosorus’?
J1J1s1 9ero OIEHUBAIOT CI0KHOCTh WHKEHEPHO-TEOJIOTUIECKUX YCIIOBHI?
3. Kak Biuser Hainuue OOJOTHBIX OTJIONKEHUH Ha (PUBMKO-XUMHUECKHE YCIOBHUS IMOJ3EMHOU

CpenbI?
4. Kaxoil pa3gen HHXEHEpHOH T€OJIOTUM 3aHUMAETCs HU3y4yeHHEM METOJ0B M METOJUK
MIPOBE/ICHUE BBHITIOJTHEHUSI MH)KEHEPHO-T€OJIOTUIECKOTO H3YICHHUS T€OJIOTUIECKOM CpelIbI
JlaiiTe XapakTepUCTUKY MTOJI3EMHOTO IPOCTpaHCTBA?
CdhopmynupyiiTe OCHOBHBIE 3aKOHBI HHKEHEPHOH Ie010run
Kak Heo0X0aMMO MPOM3BONUTE OMMUCAHNE THAPOTEOTIOTHUECKUX 0COOCHHOCTEH TEPPUTOPUH ?
JlaliTe TOJMHYI0 XapaKTEpPUCTHKY TOPHBIM MOpOJaM Kak KOMIIOHEHTE TO3EMHOTO
MIPOCTPAHCTBA

9. OxapakTepu3syiiTe BIHUSHUE ra30B Ha COCTOSIHUE MO/I3EMHOM Cpe/Ibl

10. OnumuTe BAMSHUAE THAPOTCONOTHYECKHX W THUAPOXUMHUECKUX YCIOBHUH Ha JUITHTENBHYIO

HKCIUTYaTaIUI0 COOPYKEHUN
11. OnummuTe posib MHKPOOPTaHU3MOB B oOecrieueHWH 0e30macHOro (YHKIIMOHUPOBAHUS
COOPYKEHHI
12. Buasl arpecCUBHOCTH TIOJI3EMHBIX BOJT
13. Dransl 00pazoBaHMs 0CaJOYHBIX TOPOJT
Paznesn 2. I'opHble mopoabl Kak OCHOBaHHE, Cpeia M CTPOMTEJIbHBIH MaTepHaa A

HHKEHEePHBIX COOPYKeHH .

1. B uewm paznuuune xknaccudukamyuu 'OCT 25100-11 u @.I1. CaBapenckoro —B./l. Jlomrazne?

2. Tlepeuncnute OCHOBHBIC MHXEHEPHO-TEOJOTHYECKUE KITACCU(PUKAIIHH.

3. OxapakTtepu3yiiTe HHXEHEpHO-TeoJornueckyto kinaccudukamnuio E.M. Cepreesa.
8
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4. OxapakTepusyiTe HWHKEHEepHO-reosorniyeckyro kmaccudpukanuio B.T. Tpodumosa. B
3aBUCHUMOCTH OT 4YEro INPOU3BOJAUTCS pa3JeleHUE IOpoJ Ha TpYINIbl CKalbHbIE U
MOJIyCKaJIbHbIE.
Yro Takoe WHKEHEPHO-TEOJIOrnYecKast KiiacCu(puKanus?
Onumure 0CHOBHbIE MHOXKECTBA U TIOJAMHOKecTBa kinaccudukanuu . K. bonnapuka.
7. KakuMy MOJIEBBIMM  METOJAMU  HHKEHEPHO-TEOJOTMYECKMX  HCCIEJOBAaHUM  MOXHO
onpeeauTh AePOPMAIMOHHYIO CITOCOOHOCTh TOPHBIX MOPOI/TPYHTOB?
8. Kakme WHXEHEPHO-TEOJOTHYECKUE METOABl MO3BOJSIOT U3YYUTh IMPOYHOCTH TOPHBIX
MOPOJI/TPYHTOB?
9. OnumuTte OCHOBHBIE HHXEHEPHO-TEOJOTHYECKHE (PAKTOPHI, CHOCOOCTBYIOUIME pPAa3BHTHUIO
OTACHBIX WHKEHEPHO-TEOJOTUYECKUX MTPOLIECCOB.
10. Kak BiusieT KOHTaMUHALKS IOJ3EMHOM Cpe/ibl Ha YCTOHYMBOCTD COOPY)KEHUH ?
11. B xakux meckax BO3MO>KHO pa3BUTHE Cy(P(HO3UOHHBIX MTPOLIECCOB?
12. B yem mnpuHnmmuanpHbie oTiuuus kiaccudukanmuum H.H.MacmoBa oT kiaccupukanuu
E.M. Cepreesa?
13. [ToHsATHE O TEXHOTEHE3€ MOA3EMHOM CPEJIbI.
14. OnumuTe HEraTUBHOE BO3JIEHCTBUE TEXHOTEHE3a MOJI3EMHOI0 MPOCTPAHCTBA HA COCTOSHUE
MO/I3€MHBIX BOJI.
15. /laiiTe xapakTepUCTUKYy HETATUBHOIO BO3AECWCTBUS TEXHOI'€HE3a MOJ3EMHOr0 MPOCTPAHCTBA
Ha COCTOSIHHE MOA3EMHBIX KOHCTPYKIIHH.
Pazgen 3. O0mme 3aKOHOMEPHOCTM M3MEHEHHSI COCTaBa, COCTOSIHUA M (QU3MKO-
MeXaHMYEeCKUX CBOICTB FOPHBIX MOPO M TPYHTOB.
1. Kakyro nopozy cOrIacHo KJIaCCUUYECKOMY OIPENEICHUI0 Mbl MOXEM KJIACCU(UIIMPOBATH KaK
CKaJIbHYI0?
2. B YeMm mpuHIIMIIUAIBHOE OTIUYHE CKAIBHBIX MOPOJ OT JAPYTUX HHKEHEPHO-TEOJOTHICCKIX
pa3HoCTe?
3.  OnwuimuTe TUIMBI CTPYKTYPHBIX CBSI3€H B CKaJbHBIX MOPOJaxX.
Kakwne mapameTpsl MEXaHHUECKUX CBOMCTB OMUCHIBAIOT MPOYHOCTH CKAJIBHBIX MTOPO.T?
[Tepeuncnure OCHOBHBIE ITapaMeTPhl BOAHBIX CBOMCTB CKaJIbHBIX MOPO/I.
HazoBuTe ocHOBHBIE TOKa3aTeNU (PU3UUECKUX CBOMCTB CKATBHBIX TOPO/I.
Oco0eHHOCTH NHKEHEPHO-TEOJIOTHYECKOTr0 MOIX0/1a M U3yUEHHS IUCIIEPCHBIX MTOPOJ.
[ToHsiTHe O TEXHOTEHHBIX 0OPAa30BAHUSX.
OCOOEHHOCTH ~ MH)KEHEPHO-T€OJIOTMYECKOr0  MOJX0Ja M M3YYEHUS  OpPraHOTeHHBIX
o0pazoBaHMil.
10. HccnemoBaHue TpaHyJIOMETPHIECKOTO COCTaBa IMECYAHBIX TPYHTOB CHTOBBIM METOJIOM.
11. Onpenenenue TpaHYIOMETPHUYECKOTO COCTaBa TIUHHUCTBIX IOPOJ apEOMETPHUUYECKUM U
MTATIETOYHBIM METOJIOM.
12. Onwmure  AOCTOMHCTBA M HEAOCTAaTKA  NHUIETOYHOTO  METO/Aa  OINpEIeIICHUS
IPaHyJIOMETPUYECKOTO COCTAaBA MOPOJ,.
13. Onumure JAOCTOMHCTBA H  HENOCTAaTKM  apEOMETPHUYECKOTO METOJa  OINpeleNIeHUs
IpaHyJIOMETPUYECKOTO COCTaBa MOPOJ.
14. Ha yeM OCHOBBIBAeTCS MUIETOYHBIA METO?
15. Jlns kakuX MOpO/T MOAXOJUT CUTOBOM METOJI OTPEACIICHHsI TPaHyJIOMETPUIECKOTO COCTaBa?
16. B wem omimymMe NPSAMBIX M KOCBEHHBIX METOJOB OIPEACICHUS TPaHYIOMETPUIECKOTO
cocTtaBa?
17. B 4yem HemocTaTku OIpeneieHus TPaHyIOMETPUYECKOTO0 COCTaBa TJIMHUCTBIX MOPOJ
METOIOM JIa3epHOU JUPaKIun?
Pa3nea 4. Ucnonb3oBaHue OCHOBHBIX I0JIOKEHHH MHKEHEPHOH re010rMd B 000CHOBAHUH
YCTOHYMBOCTH HA3eMHBIX U MOA3EMHbIX COOPYKeHHIl ¢ y4eTOM OCHOB HHKEHEPHOM reo10Tvu.
1. Tlepeuncnure OCHOBHBIEC (PAKTOPHI, CHOCOOCTBYIOIINE PA3BUTHIO TIOITOTLICHHS.
2. Maiite onpeneneHne rpaBUTAIIMOHHOMY TPOLIECCY — OTOI3EHb.
3. Uro Takoe cyddoszus. [Ipuaunsl e€ pa3BUTHS.

oo
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4.  JlaiiTe onpeneracHUE TOHITHIO KUCTHHHBIA ITBIBYHY, «JTOKHBIA TLTBIBYH.
Kakue MHXeHepHO-TE€0I0rMUECKHE MTPOLIECCHl pa3BUBAIOTCS IPY KOHTAMUHALIMK ITOA3EMHOTO

MPOCTPaHCTBA?

6. Kakue MH)XEHEpPHO-T€OJIOrHYeCKHe MPOILECChl MOTYT Pa3BUTHCS B MOJA3EMHBIX BBIPaOOTKax
pu pa3paboOTKE MECTOPOKACHUH MOJIE3HBIX HCKOMAeMBbIX ?

7. Kakue MHXEHepHO-T€OJOTHYECKHE MPOLIECCHI CBSI3aHBI C AESITEIbHOCTHIO MOA3EMHBIX BOJ B
M0/I3¢MHOM IIPOCTPAHCTBE?

8. Kakme mnokazaTenu MeXaHMYECKHMX CBOMCTB Yy4YacCTBYIOT NIpPHU pacyeTe YCTOMYUBOCTH
COOPYKCHHIA?

9.  Yrto Takoe pacueTHOE CONPOTUBIICHHUE?

10. Kak paccuuTarh HECYyIIyI0 CIOCOOHOCTh PYHIAMEHTA HErTyOOKOTO 3aI0KCHHS ?

o

6.2.2. Ilpumepnsvle mecmogwle 3a0aHUA K IK3AMEHY

Bapuant No 1

Ne

w/n Bomnpoc Bapuants! oTBeTa

OObeKT U3ydeHHsI UHKEHEPHOI 1) ropHBIE OPOIBI

reoJIoTun? 2) 6uota

3) 013 MHBIC BOIBI

4) reoJIorn4ecKue MpoLecChl U sIBJICHUS

OOBbeKT U3ydeHus TUAPOTe0sIoTun? 1) ropHbIE TOPOIBI

2) buota

3) mo/13eMHbI€ BOJIbI

4) reojoru4ecKue MpoLecchl U SIBJICHUS

Kakne KOMIOHEHTHI BKJIOYAET B ce0s1 1. ropHBIE IOPOJIBI, TOA3EMHBIE BOJIBI,

reojorudeckas cpeaa? ra3bl U MUKpOOHOTY

2. rOpHBIE TOPO/BI, TOA3EMHBIE BOJBI,

3 ra3bl, MUKpOOHOTY, MOJ3€MHbIE
COOPYKECHUS

3. TOpHBIE IOPO/IbI, TOI3€MHBIE BOJIbI
4. ropHbI€ IOPOJIBI, TOA3EMHBIE U

ITOBEPXHOCTHBIE BOJIBI, T'a3bl

Yro Takoe rpyHT? 1. aucniepcHbIE TOPHBIE TTOPOIBI

2. mo0Oble TOPHbIE MOPO/IbI, TOYBBI, OCAIKH
U TEXHOT'€HHbIe 00pa30BaHus,
paccMarpuBaeMble KaK
MHOT'OKOMIIOHEHTBIE JUHAMUYECKUE
CHUCTEMBI M 4aCTh FE€OJIOTMYECKON CpeIbl

3. TeXHOTeHHbIe 00pa30BaHus, U3y4aeMble
B CBSI3U C MHKEHEPHO-XO031CTBEHHOU
JeATEIbHOCTBIO YEIOBEKa

4. mO4BBI

B kauecTBe 4ero paccmarpuBaroTcs 1) cTpouTenbHBIE MaTEpHUAIIBI

TPYHTBI B MHXKEHEPHOM I'€0JI0Tnn? 2) OCHOBaHUS U1 COOPY>KEHUIN

3) ocHOBaHUS AJIs1 COOPYKEHUM U
BMeIarolas cpena

4) cTpouTeNbHBIA MaTepual, BMEIIAoIas
Cpea, OCHOBAHUE JJIsl COOPYKEHUI

UYro noHuMaercs 1o TEepMUHOM 1. MarmaTuuyeckue Nopobl
«CKaJIbHBIA TPYHT»? 2. TPYHT, UMEIOIIUH KECTKHE
CTPYKTYpPHBIE CBS3H
KPUCTAJJTN3allMOHHOTO W/WIIH

10
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Bomnpoc

BapuanTsl oTBeTa

LIEMEHTAIIMOHHOTO TUIIA
3. CUEMEHTHPOBaHHbIE TIOPOJIBI C

CUJIMKAaTHOM IIEMEHTOM

4. metamopduyecKre IOopOIbl

Uto nmoHuMaeTcs 1noj TePMUHOM
«IUCTIEPCHBIN TPYHT»?

1. rpyHT, UMEIOLUH )KECTKHE
CTPYKTYpHBIE CBSI3U
KPUCTAJUTN3AMOHHOTO W/HIT!
LIEMEHTAIlMOHHOI'O THUIIa

2. oca/louHbIE OPO/BI

3. TPYHT, COCTOSIUI U3 COBOKYITHOCTH
TBEP/IBIX YACTHUII, 3€PEH, 0OJIOMKOB H JIp.
3JIEMEHTOB, MEX/1y KOTOPBIMU €CTh
¢busnyeckne, PU3NKO-XUMUYESCKHE UITH
MEXaHUYECKUE CTPYKTYpPHBIE CBSI3U

4. TeXHOT€HHbIE TPYHTHI

Yro noHUMaeTcs ol TEPMUHOM
«TJIMHUCTBIN TPYHT»?

1. CBSI3HBIN TPYHT, COCTOSIIIIMI B
OCHOBHOM M3 TIECYaHBIX ¥ TIIMHUCTHIX (HE
menee 10%) vactui
2. TPYHT, COCTOSIIINI U3 TITMHUCTHIX
YaCTHII, COJIEPI)KAHUE KOTOPBIX CTPEMHUTCS
k 100%

3. CBS3HBIN TPYHT, COCTOSIIINNA B OCHOBHOM
W3 MBUICBATHIX U TJMHUCTHIX (HE MEHEe
3%) Jactuil, 00J1aJaI0NMINX CBOHCTBOM
wractuanoct (1p>1%)

4. CBSI3HBII TPYHT, COCTOSIIINI B OCHOBHOM
W3 MBUICBATHIX U TJUHUCTHIX (HE MEHEe
25%) dacTui

Yro noHnMaeTcs oy TepMUHOM
«TEXHOTEHHBIN TPYHT»?

1. «KyJIBTYpHBIN»» 1o

2. TPYHT, U3MEHEHHBIH, IEPEMELIEHHBIN
WM 00pa30BaHHBIN B pe3yabTaTe
VH)XCHEPHO-XO035I1ICTBEHHOM AEATEIbHOCTU
YeJI0BeKa

3. OTXO0/1bI TOPHBIX IPEANPUATUAN

4. 51eChl U JIECCOBHU/IHBIE TPYHTHI

10.

UYro nmoHuMaercs 1noj TEepMUHOM
«TI€CYaHbIM TPYHT»?

1. HecBsA3HBIN MUHEPAIBHBIN TPYHT C
Maccol gactul pasmepoM 0,05 — 2 mm
6onee 50% U YMCIOM MIIACTUYHOCTH
Ip>3%

2. IECCOBBIE U JIECCOBUIHBIE TOPOJIbI
3. HECBSI3HBI MUHEPAJIbHBIA TPYHT C
Maccoi gactul pazmepom 0,05 — 2 mm

6o1ee 50% U YUCIIOM MJIACTUYHOCTH

Ip<1%

4. HECBSI3HBIM MUHEPAJIbHBINA IPYHT C
Maccoi yactul pazmepom 0,05 — 2 mm
6onee 20% U 4UCIOM MIIACTUYHOCTH
Ip<1%

11.

Yro noHUMaeTcs Mol TEPMHUHOM
«TPAaHYJIOMETPUUYECKUIN COCTAB IPYHTa»?

1. mpoIIeHTHOE CoiepIKaHUE TMTeCYaHbIX
YacCTHll, BBIPA’KCHHOC MO0 OTHOICHUIO UX
MaccChl K 001el Macce rpyHTa
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Bomnpoc

BapuanTsl oTBeTa

2. IPOIICHTHOE COJICPKAHUE TIECYAHBIX U
IBLICBATBIX YACTHUII, BEIPAKEHHOE 110
OTHOIIICHUIO MX MACChI K 00I1Ieii Macce
rpyHTa

3. IPOLIEHTHOE COJIEpKaHNEe IEPBUUHBIX
YaCTHII PA3IMYHON KPYITHOCTH TI0
(bpakuusM, BBIPAKEHHOE 110 OTHOIICHHUIO
UX Macchl K 00IIel Macce rpyHTa

4. IPOIICHTHOE COJICPKAHUE TIBUICBATHIX U
TJIMHUCTBIX YaCTHII, BBIPAXKEHHOE 110
OTHOIICHUIO MX MACChI K 00IIIeii Macce
rpyHTa

12.

OO6mwmit pa3mep necyaHbIx YacTuil?

1. 20-2 mMm
2.2-0,05 mm

3. 0,05-0,002 mMm
4,<0,002 Mmm

13.

Yrto noHHMMaeTcs noa TCpMUHOM
«IIJIOTHOCTBH 4aCTHI] F}T)YHTa»?

1. oTHOLIEHHE MAcChl IPyHTa K
3aHUMaeMOMY 3TUM I'PYHTOM 00BEMY

2. OTHOILIEHHE MACCHI TBEP/IBIX YaCTHII
IPYHTa K €r0 00beMy

3. OTHOIIIEHHE MaCChl CyXOT0 IPyHTa K
3aHUMAaeMOMY 3TUM I'PYHTOB 00bEMY

. 00beM Iop B eAWHUIIE 00bEMa IPYHTA

14.

Brnaxnocts=35%; nonnas
BIIAaroeMKocTh=35%. OxapakTepusyure
CTETeHb BOJOHACKIIIEHUS TTOPOIBI.

. cyxoe
. MaJIOW CTENEHU BOJIOHACKHIIIIEHUSA

. Cpe,Z[HeI\/’I CTCIICHHU BOAOHACBIIICHUA
. BOJOHACBIIIICHHBIC

AW =

15.

Urto noHMMaeTcs Mo TePMUHOM
«BOJIOITPOHUIIAEMOCTH»?

1. ctocoGHOCTH MOPO/IbI HA0YXaTh MPU
KOHTAKT€e C BOJOU

2. c1OCOOHOCTH MOPO/IBI MPOMYCKATh
yepe3 cedst Boay (puiIbTpOBaTh)

3. ciocoOHOCTH MOPO/IBI BMELIATh U
yIEpKUBATh B ceO€ BOTY

4. crtocoOHOCTH 00JIOMOYHBIX MTOPOI,
HACBIILIEHHBIX BOJIOM, OT/IABATh €€ MMyTEM
CBOOOHOTO CTEKaHUs

16.

Kaxk nasrniBaetca «EqnHas BonHas
000110uKa 3eMiny»?

. IIOA3E€EMHBIC BOJbI
. ruzapochepa

. uTocdeTa

. buocdepa

17.

Kaxkue noHsiTus BKIIOYEHBI B
KJIMMAaTUYECKUA KPYroBOpOT?

. ICTIapEHUE — OCAJIKU - CTOK
. ICTIapEHUE - OCATKH

. CTOK IOBEPXHOCTHBIN U MTOA3EMHBIN
. ICTIAPEHUE — OCAJIKU - KOHJICHCAIUS

18.

Yro noHnMaeTcs noa TCpMUHOM «TOYKa
pocki»?

— A WD RPN WND &~

. TEMIIEpaTypa pocsl IPU JaBICHUU B 1
aT™M

2. 1aBJ€HME, IPU KOTOPOM BBINIAJAET poca
npu 20 °C

3. Temneparypa, 10 KOTOpOi JOJKEH
OXJIAJIUTHCS BO3/YX, UTOOBI

COJICp KAILMICS B HEM BOASHOM 1ap
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Bomnpoc

BapuanTsl oTBeTa

JOCTUT" COCTOAHUSA HACBIIIICHUS U Ha4Yal
KOHJICHCUPOBATHCS B pOCY

4. naBiieHUE, IPU KOTOPOM OXJIaXKIaeTCA
BO3/IYX JI0 COCTOSIHUSI KOHJICHCAIIUH

19.

Uto nmoHuMaeTcs 1noj TePMUHOM
«KMEXKEHD)?

1. mepuo1 HOpMaJIbHOTO YPOBHS B PEKe,
KOrJja MUTaHUE UJIET 3a CYET MOJ3EMHOTO
CTOKa

2. IepuoJ] 3HAUUTEIbHOIO I0JbeMa
YPOBHS B PEKe, 3a CUET MPUTOKA
IIOBEPXHOCTHBIX BOJ|

3. KpaTKOBPEMEHHBIH epuo
HauOOJIBIIEr0 OJbeMa YPOBHS B peKe

4. COOTHOIIIEHHE, CBA3BIBAIOIIIEE
KOJINYECTBO BOJIbI, TOCTYMAIOLIECH Ha
MIOBEPXHOCTH TUIAHETHI B BUJIE OCAIKOB, U
KOJINYECTBO BOJIbI, UCIIAPSIOLIEHCS C
IIOBEPXHOCTH CylIX 1 MUPOBOro OKeaHa
3a OIpeIeIeHHBIN Nepuo/l BpEMEHH

20.

Yrto noHMMaeTcs noga TCpMUHOM
«HOJ'IOBOI[Be))?

1. meproJ; HOpMaAJILHOTO YPOBHS, KOT1a
IIUTaHUE UJET 3a CUET MOA3EMHOI0 CTOKa
2. nepuoJ] 3HaYUTEIHHOTO MOIbEMA
YPOBHS B PEK€, 3a CUET IPUTOKA
[TOBEPXHOCTHBIX BOJI

3. KpaTKOBPEMEHHBIH EPUOJT
HauOOJIBIIETO MOAbEMA YPOBHSI B peKe

4. COOTHOILIEHUE, CBS3bIBAIOLICE
KOJIMYECTBO BOJIbl, TOCTyMHAIOIIEH Ha
IIOBEPXHOCTH IUIAHETHI B BUJIE OCATKOB, U
KOJIMYECTBO BOJbI, HCTIAPSIOIICICS C
NOBEPXHOCTHU CyIIM U MUpOBOro OKeaHa
3a ONPEACIICHHBIN IEPUOJI BpEMEHHU

Bapuant Ne 2

No
/o

Bomnpoc

BapI/IaHTLI OTBCTa

UTo U3 npeacTaBIeHHBIX MapaMETPOB HE
OTHOCHUTCSI K OPTaHOJIEITUYECKUM?

. IIBET
. BKYC

.pH

. IPO3PaYHOCTh

Kakoii 3 nepeuncieHHbIX KaTHOHOB HE
OTHOCUTCS K MAaKpO KOMIIOHEHTam?

. Maraui

. Mapraser|
. KaJbIHH
. HaTpuu

Kaxoii n3 nepeuncieHHbIX aHHOHOB HE
OTHOCHUTCS K MAKPO KOMIIOHEHTaM?

. XJIOpH]L
. cynbdar
. TUApOKapOOHaT

. hocar

Yro noHnMaeTcs noa TCpMUHOM
«MUHEpamu3anusa»?

— AR WN =LA WD RN WND —

. CBOWCTBO, 00YCJIOBJICHHOE
HPUCYTCTBHEM B BOJIC PACTBOPUMBIX
COe,Z[I/IHeHI/II\/'I KaJlbllUuA U MarHusa

13
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Bomnpoc

BapuanTsl oTBeTa

2. CyMMa BCCX MUHCPAJIbHBIX BCUICCTB B
rpaMMax, pacTBOPEHHBIX B 1 1M BOzIbI
3. cymMMa coziep>kaHust KapOOHATOB U
THJIPOKapOOTaTOB

4. IpUCYTCTBYET JIU ra3 B MUHEPATbHON
BOJIE

Kaxk pacueTHbIM c1IocOOOM ONpeaeTUTh
CoJiepKaHue CyXoro ocrarka’?

. M-1/2[HCOs] +1/2[CI]

. M-1/2[HCO3] + 1/3 [SO4]
. M+1/2[HCO3]

. M-1/2[HCOs]

Kaxue BoJibl MOPCKOIO TPOUCXOKACHUS?

. ”HQUIBTPAIIIOHHBIE
. KOHJICHCAIIMOHHBIE

. CEIMMEHTOTCHHBIE

. IOBCHUJIbHBIC

Kakue u3 mopoa oTHOCSTCS K
BOJONPOHUIIAEMBIM ?

. TJIMHa

. CYI'JIMHOK

. IICCOK

. MOHOJIMTHBIN I'PAHUT

Yro Takoe «BEepXOBOJIKa»?

. (hoHTAaHMPOBAHKE HAITOPHBIX BOJI

. JIOKaJIbHOE CKOIUIEHHE MOJI3EMHBIX BOJ
B 30HE a’paliu

3. MOIIIHOCTb 30HBI a3palyu

4. BepXxHsisl TpaHMIIa BOJOHOCHOTO
TOPU30HTA

N =AW= WND~=DNWN R

ITo xaKoii KapTe MOXKHO OIPEACIINUTD
a0COIIOTHBIE OTMETKH YPOBHS
TPYHTOBBIX BOA?

1. runpounsorurmnc
2. MbE30U30TUTIC
3. celicMOU30THUIIC
4. penveda

10.

Yro nmoHUMaeTcs 1ol TEPMHUHOM
«00JacTh TUTAHUS HATTOPHBIX BO»?

1. nomanpe BEIXOAA HA JHEBHYIO
MOBEPXHOCTH BOJIOHOCHOTI'O CJIOS,
pacronararouierocsi Ha HauBbICIINX
TUIICOMETPUUECKHUX OTMETKaxX

2. y4acTKHM BbIXOJ]a HAIIOPHBIX BOJ HA
MMOBEPXHOCTh

3. mouiaab pacnpoCTpaHEHUs
apTe3UaHCKUX BOJI, PaCIOJIOKEHHAs
MEXy 00J1aCThIO0 TUTAHUS U Pa3TPYy3KH
4. BbIcOTa CTOJI0a BOJABI B METPaX,
OTCUUTBIBa€Masi OT KPOBJIM BOJOHOCHOTO
m1acTa

11.

JleGut n3mepsiercs B

1. M¥/cyT
2. M3

3. m?/cyT
4.1

12.

UTo nmoHuMaeTcs noJ TEPMUHOM
«ITMHAMUYECKHUH YPOBEHB)?

1. pa3HOCTh MEXKIY CTATUYECKUM U
JTMHAMUYECKUM YPOBHSIMH

2. mepBOHaYaIbHBIN YPOBEHb BOJIBI B
CKB@)XHHE 10 OTKAYKH

3. 00beM BOJBI, BEIJABAEMOI CKBAXKUHOM
WJIU APYTHM BOJI03a00PHBIM COOPYKEHUEM
B €IMHULLY BPEMEHU

14
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Bomnpoc

BapuanTsl oTBeTa

4. CHU3MBIIHICS BCJICACTBHUEC OTKA4YKH
YPOBCHB ITOJA3CMHBIX BOJ

13.

dopmyna s onpeeneHus 1eouTa
COBEPIICHHON CKBaYKMHBI B OC3HATIOPHBIX
Bomax?

2 2

1.g= ="

LnR - Lnr

2.Q= 2.73K¢m;
LgR - Lgr

3. Q=273Kzm

2 p2
" Q=anb(H h<)
LnR - Lnr

14.

Kpurepuii obecriedeHHOCTH 3anacamu
IIOJI3€MHBIX BOJ?

. $>5,,,\10K
.S = \/—Sdon

. S<Sy,,
. S>S8,,,

15.

YTo noHMMAaeTCs IO TEPMHUHOM
«PECypCHI MOJI3EMHBIX BOI»?

— A W N

. KOJIMYECTBO MOA3EMHBIX BOJI, KOTOPOE
MOJKET OBITh MOJIYYEHO B €AMHUILY
BPEMEHH UX BOJOHOCHOI'O TOPU30HTA
BOZI03200pamu.

2. KOJIM4ECTBO IPaBUTALIMOHHOM BOJBI,
COJIep KalIeics B BOJOHOCHBIX IIACTax

3. KOJIMYECTBO MOA3EMHBIX BOJ,
MMOCTyNnaromrX B BOAOHOCHBIC IIACTEI B
€IMHUIlY BpPEMEHNU

4. KOTMYECTBO BOJIbI, KOTOPOE MOXKET
OBITh M3BJICYEHO U3 HAIIOPHOTO IJ1acTa 6e3
€ro OCYIIEHHUs 3a CUET YIPYIUX CBOUCTB
BOJIbI ¥ TOPHBIX TIOPOJI IPY TOHUKEHUHU
YPOBHS.

16.

Kakue BuabI 3arps3HEHUS MTO/I36MHBIX
BOJ BBIAEISIOT?

1. 6akTepuaIbHOE U MEXaHUYECKOE
2. XUMHYECKOE U pPaanOaKTUBHOC
3arps3HEHue

3. XUMHUYeCKoe U (QU3UIECKOe

4. XMMHUYeCKOe 3arpsi3HeHHe,
OaxkTepuaIbHOE, PATUOAKTUBHOE,
MEXaHUYECKOE U TEIJIOBOE

17.

CKOJIIbKO MOSCOB BXOJUT B 30HY
CaHUTApPHOU OXPAHbI?

18.

Kaxkoii mosc u3 3CO aBisgercs 30HOMI
CTpOro pexxuma’?

WNRFRIA~RWDNPRE

. Hukaxkoit

19.

Jlebut, KOTOPHIN AaeT CKBaKMHA Ha 1 M
HOHWM)XEHUH BOJLI — 3TO?

. YIeTbHBINA AeOUT

. pacxon

. TPOU3BOTUTEIILHOCTh
. IOHWKCHUE

20.

Kputepuii 06ecriedeHHOCTH 3amacamu
HOJ3EMHEIX BOJI?

1
2
3
4
1
2.
3.
4
1
2
3
4
1

. $>8S,, 10Ky
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2. S = \/_Sdon
3.5<S,,,
4.5>S,,,

Bapuant Ne 3

Ne
/o

Bomnpoc

BapI/IaHTBI OTBETa

Yro noHUMaeTcs ol TEPMHUHOM
«KapeT»?

1. BHE3amHBIN KPAaTKOBPEMEHHBIE TOPHBII
IIOTOK, COCTOSIIIIMIA U3 CMECU TBEPJOTO
MaTepuana u BOJbI

2. IpOIECC pacCTBOPEHUS U
BBIILIEIAYMBAHUS PACTBOPUMBIX TOPHBIX
MOPOJ] MOBEPXHOCTHBIMH UJTH
MOJI36MHBIMU BOJIaMU U SIBIICHUS,
BCJIEJICTBUE 3TOI'0 BO3HUKAOIINE
(KapcTOBBIE MYCTOTHI, EIIEPhI, BOPOHKH)

3. pa3pylieHre MOPCKUX Oeperon
BOJIHAMU, IPUOOEM U TEUCHUSIMU

4. mpotiecc BBIHOCA MEJIKMX YacTHUIl U3
PBIXJIBIX 00JIOMOYHBIX MOPOJ
¢unpTpytomencs BoJon

Yro noHnMaeTcs nojJ TEpMUHOM
«MexaHuudeckas cyppo3us»?

1. mpouecc BBIHOCA MEJIKUX YacTHUL] U3
PBIXJIBIX 00JIOMOYHBIX MOPOJ
¢unbTpytromencs Bogon

2. pa3pyIieHrue MOPCKUX OeperoB
BOJIHAMM, IPUOOEM U TEUCHUSIMHU

3. mpoIiecc pacTBOPEHUS U
BBIILIEIAUYNBAHNS PACTBOPUMBIX TOPHBIX
MIOPO/1 MOBEPXHOCTHBIMH UJTU
NIOJI36MHBIMH BOJIaMU U SIBJIICHUS,
BCJIE/ICTBHE ATOTO BO3HUKAIOIINE
(KapcTOBBIE MYCTOTHI, MEIIEPHI, BOPOHKH )

4. BHE3aNHbIN KPaTKOBPEMEHHBIE TOPHBII
MIOTOK, COCTOSIIIIMNA U3 CMECU TBEPJOTO
MaTepuasa 1 BOJbl

UTo nmoHuMaeTcs noJ TEPMUHOM
«OCBIIN»?

1. ckomp3dIIee CMeIIeHHEe MacC FOPHBIX
MTOPO/JT BHU3 10 CKIIOHY ITOJT ACHCTBUEM
I'PaBUTALIMOHHBIX CHJI

2. BHe3amHoe oOpyIIeHHe KPYyHBIX Macc
TOPHBIX IOPOJ] C OTIPOKU/IBIBAHUEM U
IpoOJIeHneM B pe3yabTaTe OTPhIBA OT
KOPEHHOT'0 MaccHBa

3. reoJIOTHYECKU MPOoILIeCC, CBA3AHHBIN C
IPaBUTALIMOHHBIM MIEPEMEIIEHUEM BHHU3 T10
CKJIOHY MEJIKHX 00JIOMKOB,
00pa3yIomuXcst MpH HPU3NIECKOM
BBIBETPUBAHUU TOPHBIX TIOPOJ

4. mporiecc BBIHOCA MEJIKUX YaCTHIL U3
PBIXJIBIX 00JIOMOYHBIX TIOPOJT
¢bunpTpytomencs Bogon
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Kakoe u3 nepeuncieHHbIX OHATHH
OTHOCHTCS K T€0JIOTMYECKUM IpOIeccam
B pailoHaX MHOT'OJIETHEN MEP3JIOTHI?

. TEPMOKapCT
. KAMBI

. O3EI

. IeJIIOBUHA

AW N —

UTo Takoe SMULIEHTP 3eMJICTPSICCHUS?

1. MakcumanbpHas 6aTHLHOCTH
3eMJICTPACEHUS

2. TUHUY PAaBHOW MHTEHCUBHOCTH
3eMJIETPSICEHUI

3. TeppUTOPUs C MAKCUMAIbHBIMU
paspyueHUsIMU

4. MIPOEKIIHS TUTIOIICHTPA HAa 3eMHYIO
MOBEPXHOCTh

UTO0 U3 NpeaCcTaBICHHBIX IapAMETPOB HE
OTHOCHUTCS K OPraHOJIENITUYECKUM?

. BET
. BKYC

.pH

. IPO3pPaYHOCTh

Kaxko# u3 nepednciieHHbIX KAaTHOHOB HE
OTHOCHUTCSI K MAKPO KOMIIOHEHTaM?

. MarHum

. Maprasei|
. KaJIbIuH
. HATpU

Kakoii u3 rnepeyrcieHHbIX aHHOHOB HE
OTHOCUTCS K MAaKpO KOMIIOHEHTam?

. XJIOpH]T
. cynbdar
. TUIpOoKapOoHaT

. hocdart

Urto noHMMaeTcs Mo TEePMUHOM
«MHUHEpATTU3AITUS»?

— AR WD R WD PR WD~

. CBOWCTBO, 00YCJIOBJIEHHOE
MIPUCYTCTBUEM B BOJIE PACTBOPUMBIX
COEIMHEHUH KaJblUsl U MarHus

2. cymMMa BCEX MUHEpAJIbHBIX BEIIECTB B
rpaMMax, pacTBOPEHHBIX B 1 1M BOIBI
3. cymMMa coziep>kaHus KapOOHATOB U
I'HJIpOKapOOTaToB

4. NpUCYTCTBYET JIM ra3 B MUHEPAJIbHOU
BOJIE

10.

Kak pacueTHbIM c110COOOM ONpEeAETUTh
COJIEp’KaHUE CyXOro ocraTrka?

- M-1/2[HCO3] +1/2[CI]

. M-1/2[HCO3] + 1/3 [SO4]
. M+1/2[HCO3]

. M-1/2[HCOs]

11.

Kakue BogbpI MOPCKOTO MPOUCXOXKACHUSA?

. MHQUIBTPALlMOHHbBIE
. KOHJCHCALlUOHHbBIE

. CEIUMEHTOT€HHbIE

. KOBEHWJIbHBIE

12.

Kakwue u3 moposg oTHOCSTCS K
BOJIOMPOHUIIAEMBIM ?

. TJINHA

. CYTIIMHOK

. IECOK

. MOHOJIUTHBIN TPAHUT

13.

UTto Takoe «BEpXOBOJKA»?

. (POHTaHMUPOBAHUE HATIOPHBIX BOJ

. JIOKaJIbHOE CKOIUICHHE MOJI3EMHBIX BOJ
B 30HE adpaliu

3. MOILHOCTb 30HBI a3palyu

4. BepXHsS TPAHUIIA BOJOHOCHOTO
TOPHU30HTA

N =AW= WND =D~ OWN B
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14.

ITo xakoi KapTe MOXKHO OIIPEACIIUTD
a0COJIIOTHBIE OTMETKH YPOBHS
TPYHTOBBIX BOJ?

TUAPOU30TUIIC
IIbE30U30TUIIC

penbeda

15.

Yrto noHMMaeTCcs noa TCpMUHOM
«00J1aCTh MUTAHUSA HaITOPHBIX BOI[))?

1.
2.
3. celicMOM30THIIC
4.
1.

IJIo1aab BbIX0/Ja Ha JHCBHYIO
TIOBEPXHOCTh BOJJOHOCHOTO CJIOS,
pacroyiararoerocst Ha HauBbICIITNX
THIICOMETPHYECKIX OTMETKAX
2. Y4aCTKH BbIXOJlda HAIIOPHBIX BOJ Ha
TIOBEPXHOCTh
3. mIomaab pacupoCcTpaHeHUs
apTe3UaHCKUX BOJI, PACTIONIOKEHHAS
MEXJly 00JIaCThIO MUTAHUS U Pa3rpy3Ku
4. BbICOTA CTOJI0a BOJIBI B METpaX,
OTCUYUTBIBaEMasi OT KPOBJIH BOJOHOCHOTO
TiacTa

16.

Yrto noHMMaeTcs noga TCpMUHOM
«BOI[OHpOHI/II_IaeMOCTB»?

1. cocoGHOCTB MOPOABI HA0YXATh PU
KOHTaKT€e C BOJIOH

2. c10COOHOCTh MOPO/IBI MPOMYCKATh
yepes ceds Boay (humbTpoBaTh)

3. c10COOHOCTH MOPO/Ibl BMELIATh U
yIep>KUBaTh B ceOe BOTY

4. crtocoOHOCTH 00JIOMOYHBIX TOPOJI,
HACBIILEHHBIX BO/IOH, OTJaBaTh ee MyTeM
CBOOOIHOTO CTEKAHUS

17.

Kax HasweiBaercs «EnnnHas BoaHas
0001104Ka 3eMIn»?

. IOJJ3eMHBIE BOJIbI
. Tuapocdepa

. murocdera

. buocdepa

18.

Kakue moHsATHS BKIIIOUEHBI B
KJIIMMAaTHYE€CKUN KPyroBOPOT?

. ACTIapEHUE — OCAJIKU - CTOK
. ICTIapEHUE - OCATKH

. CTOK IOBEPXHOCTHBIN U MTOA3EMHBIN
. ICTIaPEHUE — OCAJIKU - KOHJICHCAIUSI

19.

Uto noHMMaeTcs 1ojJ TEPMUHOM «TOUYKA
pocki»?

— A WD~ WD~

. TEMIIEpaTypa pocsl IPU 1aBICHUU B 1
aT™M

2. 1aBJ€HME, IPU KOTOPOM BBINIAJAET poca
mpu 20 °C

3. Temneparypa, 10 KOTOpOi JOJKEH
OXJIAJUTHCS BO3MIYX, YTOOBI

COJIep KAILMICS B HEM BOASHOM map
JIOCTHUT COCTOSIHUS HACBIILIEHUS U Havdall
KOHJIEHCUPOBATHCA B POCY

4. naBiieHHE, IPU KOTOPOM OXJIaXKIaeTCA
BO3J1yX JI0 COCTOSIHUsI KOHICHCALIUU

20.

UTo nmoHuMaeTcs noj TEPMUHOM
«KMEXKEHDY?

1. mepuoa HOPMAIBLHOTO YPOBHS B PEKE,
KOTI'/Ia MUTaHUe UJET 3a CYET MOA3EMHOTO
CTOKa

2. mepuoJ] 3HaYUTEIHHOTO MOoIbeMa
YPOBHSI B pEK€, 3a CUET MPUTOKA
MOBCPXHOCTHBIX BOJ

3. KpaTKOBPEMEHHBIN MEPUO]T
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HanOOJIBIIETO MOIbEMa YPOBHS B PEKe

4. cOOTHOILIEHNUE, CBS3bIBAIOLICE
KOJIMYECTBO BOJIBI, IIOCTYIAIOLIEH Ha
IIOBEPXHOCTH IUIAHETHI B BUJIE OCATKOB, U
KOJINYECTBO BOJbI, HCTIAPSIOIICICS C
IOBEPXHOCTHU CylIu 1 MUpOBOro okeaHa
3a OIIPEACIICHHBIN IEPUOJI BpEMEHU

6.3. Onucanue nokasareJsieil U KpUTEpHEeB KOHTPOJISI YCIIEBAEMOCTH,

OIMMCaHHuE IIKAJ ONCHUBAaHUSA
6.3.1. Kputepun oueHOK NMPOMeKYTOUHOM aTTecTaluu (IK3aMeH)

Onenka

«@»
(Hey10BJIETBOPUTE/IBHO)

IMoporoeBslii ypoBeHb
OCBOCHHS

YrayOJeHHbli
YPOBEHb OCBOCHHS

IIpoaBuHyTHII
YPOBEHb OCBOCHHSA

«3»
(Y10BJIETBOPUTEJIBHO)

«5»
(OTJIMYHO)

«“»
(xopo1io)

CryzneHT He 3HaeT
3HAYUTENHLHON YacTH
MaTepuaia, J0MycKaeT
CYIIECTBEHHBIE OIINOKH B

CTyaeHT NOBEpXHOCTHO
3HaeT MaTepuai
OCHOBHBIX Pa3ZieJiOB U
TeM y4eOHOH
JUCLUIUTUHBI,

CTyzneHT B IOJTHOM
00BEMe 3HaAeT
MaTtepua,
TPaMOTHO | T10
CYIIECTBY U3JaraeT
€ro, He JI0ImycKast

CTyaeHT XOpOoIIO 3HAET
MaTepHai, TpaMOTHO U
0 CYIIECTBY U3/Iaraer
€ro, JOImycKas
HEKOTOpBIE HETOYHOCTH

OTBETax Ha BOIPOCHI JIOITYCKaeT HETOYHOCTH CYILIECTBEHHBIX
B OTBETE Ha BOIPOC. N
B OTBETE Ha BOIIPOC HETOYHOCTEHN B OTBETE
Ha BOIIPOC
He ymeer nHaxoauthb HWuorna naxogur YBEpEHHO HAXOIUT be3ommbo4yHo HaXOAUT
peleHus OOJBIIMHCTBA pelieHus, perieHus, pelieHus,
MIPeyCMOTPEHHBIX MIpeyCMOTPEHHBIE peyCMOTPEHHBIE MIpelyCMOTPEHHBIE
NpOrpaMMoii OOy4eHHUsI | MPOrpaMMOi 0OyueHHs | MPOrpaMMON 0OydeHHS IporpaMMoi
3alaHuN 3aJlaHUA 3a/laHuA oOyueHus 3agaHui
BbonpmmHCTBO IIpenycmoTpeHHBIE IIpenycmoTpeHHBIE IIpenxycMoTpeHHEBIE
MIPEyCMOTPEHHBIX IporpaMMoii 00y4eHusl | mporpaMMoi oOy4eHus: | mporpammoi oOydeHus

porpaMmoit 00ydeHUs
3aJIaHUN HE BBIITOJIHEHO

3a/IaHMsI BBITOTHEHBI
YIOBJIETBOPUTEIHHO

3aaaHud yCIICIIHO
BBITTOJTHCHBI

3aJaHund yCIICIIHO
BBITIOJTHCHBI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

KosnnuecTBo NpaBUIbLHBIX 0TBETOB, % Onenka
0-49 HeynoBieTBOpHUTENBEHO
50-65 Y I0BJIETBOPUTENBHO
66-85 Xopolto
86-100 OTnnyHO

7. YYHEBHO-METOANUYECKOE U UTH®OPMAIIMNOHHOE OBECITEYHEHUE
ANCHUITINHBI
7.1. PekomenayeMas aureparypa
7.1.1. OcHoBHast IMTEpPaTYypa
1. Tamenepun A.M., 3aiiieB B.C. I'eonorus: Yacts V. UnxenepHas reosorus: [ DIEeKTPOHHBIN
pecypc]: Yuebnuk/ Ianpniepun A.M., 3aiinieB B.C. - DnekTpoH. TeKCTOBBIC NaHHBIC. M31aTeIbCTBO
«l"opHas kHUTa»
https://e.lanbook.com/reader/book/1497/#1
2. TI'pyaroBenenue: [DnekTpoHHBIN pecypc]: YueOHnoe nocodue / B.B. Kpamapenko - DnexkTpoH.
TEKCTOBbIE JaHHbIE. - TOMCKMI NonuTeXHUYeCcKUd yHuBepcurer. - Tomck: M3a-Bo Tomckoro
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https://e.lanbook.com/reader/book/1497/#1

MOJUTEXHUYECKOT0 YHUBEepcuTeTa, 2011. - 431 c.
https://e.lanbook.com/reader/book/10313/#127
3. TI'pyarosenenmue//Iloa penakumeit B.T. Tpodumosa, M., M3a-so MI'Y, 2005, 1024 c.

4. Jlamko P.D. I'eorexnuka m mom3emnas mukpobOuora / P.3. Jlamko, J[.FO. Bnacos, A.B.
[unnosckas // Uactutyt «[11» ['eopexkonctpykmums» - CII06, 2014 1., 280 c.

5. WmxenepHas reonorus: [DnekTpoHHbIH pecype]: YueOnuk /AnanbeB B.IL., IToramos A./l.,
Onmun A.H., 7-e u3n., crep. - nekTpoH. TekctoBble Janubie. M.: HULl UHOPA-M, 2016. - 575 c.

http://znanium.com/bookread2.php?book=543012

6. Iamkun E.M., Karan A.A., KpuBonocoBa H.®. TepMUHOJIOTMYECKHI ClIOBaph —
CIPaBOYHUK IO UHXKEeHEepHOI reosioruu. M., M3a-so K'Y, 2011 r, 952c¢.

7. Tpodpumor B.T., Aepkuna T.M. Teopernueckue OCHOBBI PETHMOHAIBLHON WH)KEHEPHOU
reojiornu M., I'eoc., 2007.

7.1.2. JlonoJiHUTeJbHAS JUTepPaTypa

1. Bceonoxckuit B.A. OcHoBbl Tuaporeosnoruu: Yueouuk. M.: Uzn-s8o MI'Y, 2007, 448 c.

2. Usanos W.IL, Tpxuunackuit F0.b. Umxkenepnas reogunamuka CII6. M3a-Bo. Hayka, 2001,
416 c.

3. UmxkenepHas reosorus: [DnekTpoHHbiil pecypc]: Yuebuuk / AnanbeB B.I1., IToranos A.Jl.,
HOmuu A.H. - 7-e uzn., crep. - M.: HULl UHOPA-M, 2016. - 575 c.: 60x90 1/16.

Pexxum poctyma: http://znanium.com/bookread2.php?book=487346.

4. Kuproxun B.A. O6mas rugporeonorus: Yueonuk. CI16: CITTTU(TY), 2008, 439 c.

5. Jlomramze B.JI. Umxenepnas reosorus. Makenepuas nerposiorus JI., Henpa, 1984.

6. Ilerpo H.C. O6mas rugporeonorus: Ilpaktuxkym / H.C. Ilerpo, A.A. Iloramos. CIIG:
CIIITHU (TY), 1993, 65 c.

7. Teopernueckue OCHOBBI HMH)XEHEPHOW Teojioruu. ['eomornueckre OCHOBBI / TOH pea.
E.M.Cepreesa ; peaxon.: I K.bounapuk u np. - M. : Henpa, 1985. - 332 c. : puc., Tabin. - bubauorp.:
c. 325-326 (50 nass.). - 2-00.

8. Teopernyeckue OCHOBBHI MHXKEHEPHOU Treojoruu. MexaHuKO-MaTeMaTU4ecKue OCHOBBI / O]
pen. E.M.Cepreega. - M. : Heapa, 1986. - 254 c. : puc., Tabmn. - bubmumorp.: ¢. 250-251 (50 Hass.). - 3-
00.

7.1.3. YueOHo-MeTOAMYEeCKOE 00ecneyeHne

1. JlebeneBa S.A. OOmas wuHXeHepHass TreoJorus. Y4eOHO-METOAMYECKOe YKa3aHue T0
nmabopaTopHbIM paboTtam it cryaeHToB Hanpasnenue noarorosku: 21.05.02 [pukinannas reoiorus

Pexxum moctyma http://ior.spmi.ru/profile/pers/kafedra/1716/token/15377759471537786747

2. Hwuxomaesa T.H., Hoposa JL.II. O0mas wHxeHepHass reojorusi (MHXCHEepPHas TETPOJIOTHS).
Yacte 1. MeTonuyeckue yka3aHus K JJaOopaTOPHBIM paboTam.

Pexxwum moctyna http://ior.spmi.ru/profile/pers/kafedra/1716/token/15377759471537786747

3. T'maporeosiorust u HHKEHEpPHAs reoyiorus: MeToIudeckue yKa3aHus IS CTY/ICHTOB

crenranbHOCTH 21.05.03 «TexHomornusa reoaoruaeckoi pa3BeaKny» Crieuain3auu
«TexHONorus M TEXHUKA Pa3BEIKU MECTOPOKICHUN TOJIE3HBIX UCKOMaeMbIX» /CaHKT-
[TerepOyprckuii ropuslit yausepcuret. Coct. S.A. Jlebenena, U.1O. Jlanre, I1.B. KoTiokos
CII6, 2020. 78 c.

7.2. Ba3pl JaHHBIX, YJIeKTPOHHO-0UOJIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
MOUCKOBBIE CHCTEMBI

1. EBponeiickas mudposas 6ubdanorexa Europeana: http://www.europeana.eu/portal

2. adopManimoHHO-U31aTeILCKUI [IEHTP 0 TEOJIOTHH M HEAPOTI0JIb30BaHI0 MUHKCTEPCTBA
MPUPOJHBIX pecypcoB U 3Kkosoruu Poccuiickoit @enepanun - OO0 "TEOUHOOPMMAPK"-
http://www.geoinform.ru/

3. UudopmarimonHo-aHamuTHUECKU ieHTp «Munepam» - http://www.mineral.ru/

4. Koncynprantlntoc: cnpaBoOYHO - MOUCKOBAsi CUCTEMA [ DIEKTPOHHBIN pecypc]. -
www.consultant.ru/.

5. Mupogas mudposas 6udimoreka: http://wdl.org/ru

6. Hayunas snektponnas 6ubmuoreka «Scopus» https:// www.scopus.com
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7. Hayunas snextpoHHas 6ubiaroTeka ScienceDirect: http://www.sciencedirect.com

8. Hayunas snexrponnas 6ubnmoreka «eLIBRARY»: https://elibrary.ru/

9. ITouckossie cucreMnl Yandex, Google, Rambler, Yahoo u ap.

10. Cucrema 'APAHT: 351eKTpOHHBII IEPUOIUYECKHI CIIPAaBOUHUK [ DIEKTPOHHBINA pecypc]
www.garant.ru/.

11. TepMuyeckre KOHCTaHTHI BEIIECTB. DJICKTPOHHAs 6a3a JaHHBIX,

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

12. DnekTponnas oubmmoteka Poccuiickoii I'ocynapcrBennoit bubnuorexku (PI'B):

http://www.rsl.ru/

13. DnekTponHas 6ubnmmoreka yueOHukoB: http://studentam.net

14. DnexTpoHHO-OMOIMOTEHAs CHCTEMA U3IaTeNIbCKOTO eHTpa «JIaHby»

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

15. DnexkTponHO-6M6IMOTeuHas cucTema «IBC FOPAMTY www.biblio-online.ru.

16. DnexTponHas 6nbnnoTeuHas cucrema «HarmoHanbHbI TUPPOBOH pecypc «PyKoHT»».
http://rucont.ru/

17. DnexkrpoHHO-0MOMoTeuHas cucrema http://wwwe.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCLHHUIIJIMHBI

VY4eOHble ayauTOpPUM JUIsI TPOBEACHMS JIEKIMH OOOpYJOBaHbl TEXHUUYECKUMHU CpPEICTBAMU
o0yueHusl - KOMIBIOTEPAMH, C OCHAIIEHHBIM pabOYUM MECTOM MpPErnoAaBaTes U MyJIbTUMEIUINHBIM
KOMILJIEKCOM.

Jliia mpoBefeHus 1abopaTOPHBIX 3aHATHH Mo AucHUIUINHE «OCHOBBI MH)XXEHEPHOU TeOJIOTHUN»
o0opymoBaHa crenuaaTu3upoBaHHas Jaboparopuss aymutopus 3203, KoTopas OcCHaieHa
HEOO0XOAUMBIM COBPEMEHHBIM 000PY/JOBAHUEM.

8.1. MaTepuaibHO-TEXHHYECKOE OCHAIIIEHHE Ay TUTOPHIA

AYyAUTOPHHM /ISl TPOBeJAeHNUS JTeKIMOHHBIX 3aHATHH.

VY4eOHble ayauTOpUM JUIsl TPOBEACHMS JIEKIMH OOOpYJOBaHbl TEXHUYECKUMHU CpPEJICTBAMU
00y4eHHs - KOMITBIOTEPaMH, C OCHAIIEHHBIM pabOYMM MECTOM MpPENnoAaBaTeNs U MyJIbTUMEIUHHBIM
KOMILIEKCOM

72 mocaJlouHBIX MecTa

Meb6ens u obopynoanue: Cron «Cxkudus» - 36 mwr., cryn «M1CO»-72 mrt., 1ocka ayauTopHasi,
CTEH/Ibl 110 TUAPOTEOJOTHH, KOMIUIEKC MYJIbTUMEIUNHBIN (3KpaH, TpHOyHA, MUKPO(]OH), IKpaH Ui
npoektopa tun 1Manual DMV244MV 183x244, npoektop NEC M300X, noyroyk Asus K43SJ
B8NOBC222826324, cTeH/ipl 10 HHKESHEPHOH ETPOJIOTUH U HHKECHEPHBIM U3bIcKanusiM. 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.

AyIUTOPHUHM U1 IPOBEACHHUS NMPAKTHYECKUX 3aHATHH.

Jlnst mpoBeieHus1 1a00paTOPHBIX 3aHATUH MO AUCHUIUINHE «OCHOBBI MH)KEHEPHOU Te€OJOTHH»
000pyI0BaHbl  CcHeUaNn3upoBaHHble ayautopun 3203, KOTOpBIE OCHAIIEHBI HEOOXOAMMBIM
COBPEMEHHBIM 000PY0BAaHUEM.

Mebens u obopynosanue: Ctomnbl 1abopaTopHbie - 9 mIT., 1abopaTopHble Ta0ypeTsl - 16 mT.,
mKad BBITSDKHOM - 3mT., cronm A BecoB aHTUBHOparmoHHBIH 1200x600%x720, cTon i BecoB
antuBuOparmoHHerii  600x400%720, cron npubopHsii 1200x850%850 - 6 mT., CcTON-MOWKa C
CYLIUIKOHN - 2 mT., Tenexka 600x560, cton +TexHonornueckas npucraska ¢ Bojgoi 1200x250x1270
mpaBasi - 2 HIT., YCTPONCTBO JUISl CYIIKU MOCYZAbI, IIKa(bl AN XpaHEHHUs] MOCYAbl M PEaKTUBOB,
HU3KOTeMIiepatypHas yaboparopHas neub SNOL 58/65, cymmunbnbiii mkad [19-4610, mydensnas
neus MUMII-10-ITY, OGans BoasHas mnabopatopHas Tiyookas [13-4310, OGanst mabGopatopHas
mectumectHas [19-4300 - 2 mrT., konbonarpesarens [13-4120 M, Becet BJIT-510., Becst BJIT-1500,
Bechl JabopaTopHble paBHOIuieune 3 kimacca BJIP-1kr., Bech anamutmueckue GR-120 — 2 mt.,
necyanas OaHs — 2 miT..

CrneunanusupoBanHoe oOopyzaoBanue: [l ompeaeneHuss T'paHYJIOMETPUYECKOIO COCTaBa
TOPHBIX MOpoJ (HaOOphl CHUT, MUMETKA 3axapbeBa, apeoMeTphl, TEPMOMETpPHI), 000pyIOBaHHUE IS
orpeiesieHus] PU3NUECKUX CBOMCTB MOPO/T - BIAKHOCTH, IMJIOTHOCTH, TUIOTHOCTH MUHEPAJIIbHON YacTH,
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KOHCHCTEHIIMH (OIOKCHI aJIFOMUHUEBBIC, TTapaduH MEIUIIMHCKUH, TUKHOMETPHI, KOHyC Bacuibera),
nerazatop TepmoBakyyMHbii JTB-2, mpoboorbopuuk I[IOY-04, dotokonopumerp KOK-3,
nentpudyra OITH-8 ¢ poropom, nenrpudyra [JIC-31, anmapatypa s onpeaeieHus COACp>KaHMs
He(PTENPOAYKTOB B CTOYHBIX Boaax AH-1, nab. mraTHBBI, TOJHBI KOMIUIEKT jal. CTekia M
COIYTCTBYIOLIETO OOOPYIOBaHUS, KOJUICKIMS MUHEPAOB U TOPHBIX MOPOJ, KBadu(UKALUOHHAS
KoJuIeKIMst ropHbIX niopoJ CaBapeHckoro-Jlomranze, CTEHIbI 10 MH)KEHEPHON IETPOJIOTUN

B ydueOHOM mporecce HCHOIb3yeTcsl KOMIUIEKT JIEMOHCTPAIIMOHHBIX CTEHIOBBIX MaTepHalloB
10 UTHKEHEPHOU I'EOJIOTHUH.

8.2. IlomMe1eHus1 1J1s1 CAMOCTOSITEIbHOM PadoThI:

VY4eOHblE ayIUTOPHHM IS CaMOCTOSITEIbHOH paboThl 0OydYaromMXCs — CIEeHUAIN3UPOBAHHBIC
MOMEIIEHUS, OCHAIICHHbIE KOMIBIOTEPHON TEXHUKOM, HMeloleil BBIXOA B HH(DOpPMALIMOHHO-
TEJIEeKOMMYHHUKaLMOHHYIO ceTh «MHTepHer», DUOC.

Mebenv u obopyoosanue:

- ayauTopusa Ha 18 mocagouyHBIX MeCT; yriaoBou croi, croa 250x110x75, tymb6a — 6 mit.,
mKad KHIWKHBIN — 4 mT., cron 120x60%72, ctyn «MCO» — 12 mT., CTOI KOMOBIOTEPHBIN 12 mT.,
nocka ayautopHas moja piaomacrep 20x80x72 Ha KOJIECHKAX.

Cneyuanvnoe obopyoosanue:

- npuntep Xerox Phaser 4600DN, kommytatop cereBoii HP 3100-24El, monutop KK
Samsung 24" IC - 12 wrT., komnstorep HP Z600 tum 1 — 5 mr., (BO3MOXXHOCTH JIOCTYNa K CETH
«UHutepner»), kommnetorep HP Z600 — 7 mrT., (BO3MOXKHOCTh A0CTymna K ceTu «MHTepHET»), MPUHTEP
HP LaserJet P3005dn

Jluyensuonnoe npoepammnoe obecneverue:

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.

8.3. IlomereHus A1 XpaHeHUs! U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000Py10BAHMSA:

1. LleHTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIIOTUN U CPEICTB O0yUEHUS:

OcCHaIIeHHOCTh: MEPCOHANBHBIN KOMITBIOTEp — 2 MIT. (IOCTYI K ceTu «MHTepHET»), MOHUTOP —
4 miT., ceTeBOM HAKOMHUTENb — | INT., UCTOYHUK OecriepeOONHOTO MUTAaHUS — 2 IIT., TEIEBU30P
wiasMeHHblid Panasonic — 1 ., Touka Wi-Fi — 1 mir., masuibHast cTaHius — 2 MIT., Apesib — 5 MIT.,
nepdopartop — 3 mT., HAOOP UHCTPYMEHTA — 4 IIT., TECTEP KOMIBIOTEPHON CETH — 3 MIT., OAJUIOH CO
CKaThIM ra3oM — | mIT., macTa TemIonpoBoHas — 1 WT., mpuiecoc — | WT., paguocTaHMs — 2 MIT.,
cTosl — 4 mT., TyM0a Ha KoJecuKax — | MIT., MoJcTaBKa Ha Kojiecukax — | mT., mkad — 5 mT., Kpecio
— 2 wt., nectauna Alve — 1 mr.

[lepeuenp MUIIEH3MOHHOTO MporpaMMHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

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

AntuBUpycHOe mporpammHoe obOecreuenue Kaspersky Endpoint Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OcHaIeHHOCTh: CTOJI — 5 WIT., CTYN — 2 IIT., Kpeciao — 2 MWT., mKag — 2 IIT., NePCOHATbHBII
KoMmIbploTep — 2 wmT. (Hoctyn k cetn «MHTepuer»), monurop — 2 mrt., MOY — 1 mT., Tectep
KOMIIBIOTEPHOM ceTu — | MIT., GaJIJIOH CO CXKAThIM ra3oMm — 1 1T., nrypymnoBept — 1 mrT.

[lepeuenp MHIIEH3UOHHOTO MporpamMMHoro obecneuenus: Microsoft Windows 7 Professional
(JIuuensnonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JTurensuonnoe cormamenue Microsoft Open
License 46431107 or 22.01.2010)

AntHBUpYycHOe mporpammHoe obOecreuenue Kaspersky Endpoint Security (orosop
Ne 1810(223)-12/17 ot 11.12.17)

3. llenTp HOBBIX HH(DOPMAITMOHHBIX TEXHOJIOTUHA U CPEACTB OO YICHHS:

OCHAaIIEHHOCTh: CTON — 2 MIT., CTYJbs — 4 1WIT., Kpecsno — 1 mT., mkad — 2 mrT., NIepCOHANTbHBIHI
kommbioTep — 1 mT. (moctyn k cetn «MHTEpHETY), BeO-kamepa Logitech HD C510 — 1 miT., KOJIOHKH
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Logitech — 1 mir., TecTep KOMIbIOTEpHOU cetd — 1 mT., apeab — 1 mr., Tenedon — 1 wmT., HAGOP
PYYHBIX HHCTPYMEHTOB — | MIT.
[lepeuens aHMIIEH3MOHHOTO mMporpaMmmHoro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenne Microsoft Open License 48358058 ot 11.04.2011)
Microsoft Office 2007 Professional Plus (JTunensuonnoe cormamenue Microsoft Open
License 46431107 or 22.01.2010)
AntHBUpYcHOe mniporpammHoe obOecreuenue Kaspersky Endpoint Security (orosop
Ne ]1810(223)-12/17 ot 11.12.17)
8.4. J/IuueH3MoHHOE MPOorpaMMHoe o0ecriedeHmne
Microsoft Windows 8 Professional (morosop 6eccpounsiii 'K Ne 875-09/13 ot 30.09.2013
«Ha mocTaBKy KOMITIBIOTEPHON TEXHHUKH).

1. Microsoft Office 2007 Standard (morosop Geccpounsiii Microsoft Open License 42620959
or 20.08.2007) Microsoft Office 2007 Professional Plus (morosop 6Geccpounbiii Microsoft Open
License.

2. 46082032 or 30.10.2009, moroBop Oeccpounsrii Microsoft Open License 46822807 or
22.12.2009, noroop Oeccpounsiit Microsoft Open License 46431107 or 22.01.2010, norosop
6eccpounsrii Microsoft Open License 45207312 ot 03.03.2009) 17.

3. CoreDRAW Graphics Suite X5 Jorosop Ne559-06/10 ot 15.06.2010 "Ha mocTtaBky
MIPOrpaMMHOTO obecrieueHus".
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