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1. Ileau m 3aga4YH OCBOECHUS AUCIHUILIHHBI

Henap aucuumiauHbl - GOpMUPOBAHHWE 3HAHUKH O (PU3MUECKMX  CBOWCTBAX TOPHBIX MOPOA U
MUHEPAJIOB, MX B3aMMOCBA3SX M IIpolleccax, IPOUCXOIAUIMX B TOPHBIX IIOPOJAAx, a TaKkKe
O3HAKOMJICHHE CTYACHTOB C POJBIO0 yKa3aHHBIX 3HAHUHI B I'€OJOTHYECKONM MHTEPIpPETALMU JTaHHBIX
reou3NYeCKuX METOJO0B HCCICIOBaHUA 3€MHON KOphl M CKBOXXHUH. VI3ydeHHMe IUCHUIUIMHBI
HAIPaBJIEHO HA pa3BUTHE YMEHUW BHUAETHh B3aUMOCBS3M (DU3MUECKUX CBONCTB TOPHBIX MOPOJ;
UCCIIEIOBaTh 3aBUCHUMOCTH (DPU3MUYECKUMX CBOMCTB OT pa3aU4YHBIX (AKTOPOB; aHAIM3HPOBATH
3aBHCUMOCTH MEXKIY Pa3IMUHBIMU (PU3NUECKUMHU [TapamMeTpamMHu.

3agauu AMCUMIIMHBI:

- JaTh 3HaHUA O IPOLECCaX B3aMMOJCHCTBHUSA IOPHBIX MOPOJ C €CTECTBEHHBIMU M MCKYCCTBEHHBIMHU
(GU3NUECKUMU TOJISIMU, U TTapaMeTpax, XapaKTePHU3YIOUIMX 3TU MPOLECCHI;

- c(opMUpPOBaTh y CTYIEHTOB IPEJCTABICHHE O TEOPETHMUYECKUX OCHOBAX IPOLECCOB (PU3MUECKOTrO
B3aUMO/JICHCTBHS OTAEIBHBIX 3JIEMEHTOB TOPHBIX MOPOJ (aTOMOB, HOHOB, MOJIEKYI, (a3), 0 XapakTepe
3aBUCUMOCTH (PU3MUYECKUX CBOMCTB IOPHBIX IOPOJ OT COCTaBa, CTPYKTYPbI M TEKCTYphl MOPOJ, OT
TEPMOOAPUICCKUX YCIIOBUH 3aJleTaHuM;

- cdopMHpOBaTh Yy CTYACHTOB NpEACTaBICHUS O (PU3MYECKHX CBOICTBAaX TOPHBIX MOPOJ U HUX
B3aUMOCBS35IX (B YAaCTHOCTH, O (PM3MUYECKMX CBOMCTBAaX OCAJOYHBIX IOPOJ, CJAraroIux
He(TEra30HOCHbIE OTJIOKEHHMSI, U UX B3aUMOCBSA3SX C (PUIBTPALIMOHHO-EMKOCTHBIMH CBOMCTBaMHu);

- 1aTh MOHATHE O (QMIBTPALMOHHO-EMKOCTHBIX CBOMCTBAX MOPO/-KOJUIEKTOPOB HE(PTH, ra3a U BOABI U
UX 3aBUCUMOCTH OT MMHEPAJIO-JIUTOJIOTMYECKON XapaKTEpUCTUKU TOPOJ M YCIOBUM HX
(dhopMHUpPOBaHUS U 3aJI€TaHUS;

- J1aTh 3HAHMUS O KPUTEPHIX JMTOJIOTMYECKON HIEHTH(UKALKUU MOPOJ MO KOMIUIEKCY (U3UYECKUX
cBOICTB. [laTh MOHATHE O KIacCUPUKALUHU MOPOJ 110 GU3UYECKUM CBOMCTBAM.

- 03HAKOMMTBH CTYAECHTOB CO CIOCOOaMM, METOAAMHU W amNNapaTrypou JUisi U3MepeHHs OCHOBHBIX
($u3HYECKUX CBOWCTB FOPHBIX MOPOJ;

- Pa3BUTh HABBIKH CTYJEHTOB B 00J1aCTH JJaDOPATOPHBIX 3KCIIEPUMEHTAIIbHBIX UCCIICA0BAHUM.

- chopMHpOBaTh y CTYACHTOB 3HAHUSA O CIIOCO0AX BBISBICHMS B3aUMOCBSI3€H (PU3NYECKUX CBOMCTB
TOPHBIX TOPOJX U O TPUKIAJHOM XapakTepe 3TUX 3HAHUH B 00JacTH TEOJIOTUH, CKBRXUHHON U
pa3BelOYHOM reoPU3UKH.

2. Mecto aucuumiannsl B crpykrype OITIOII BO

JlucuumirHa OTHOCUTCA K AMCHUIUIMHAM 00s13aTenbHON 4yactu brioka 1 yyeOHOro ruiana.
Heo6xoauMbpIMu yCITOBUSIMH [Tl OCBOSHMSI TUCLIUIUIMHBL SIBIISFOTCSL:
3HaHME OCHOBHBIX HAaYyYHBIX INPEACTABICHUI O COBPEMEHHON KapTHMHE MHpa Ha OCHOBE IIEJIOCTHOM
CUCTEMBI €CTECTBEHHO-HAYYHbIX 3HAHMIA;
YMEHMSI aHaJIM3UPOBATh 3aBUCUMOCTH MEXKY Pa3IMUHbIMU (PU3NUECKUMHU NapaMeTpaMu TOPHBIX
nopoJ 1 000CHOBaTh X NPUMEHEHHE Ha IPAKTHUKE U C LEJIbIO B KJIacCU(UKAILIUH ITOPOJT;
BJIa/ICHNE HABBIKAMU MCCIIEOBATEIBCKON U aHATUTHUECKON JEATENBHOCTH, UCIIOIb30BaHUS TUIIOBOTIO

MPOrPaMMHOTO O0ECTIeUeHUSI.
3. Pe3yabTaThl 00y4eHHs MO AUCHUIIIMHE

[Ipouecc n3yueHus: AMCUUIIIMHBI HAIIPaBJieH Ha (OPMHUPOBAHUE CIEAYIOLUIUX KOMITETEHIIHI:



Tabnuua 3.1

KOIL 1 HAMMCHOBAHUC

KOI{ U HAMMCHOBAHUC
UHAWKATOpa JOCTUIKCHUA

KO,Z[ 1 HAUMCHOBAHUC PE3YyJIbTaTa O6y‘{eHI/IH 10

KOMIIETEeHIIUU kommerertm (VJTK) JUCLUTUINHE
OIIK-13 OIIK-13.1  3naer  Mmetoasl | 3HaeT (31) MeTompl Makpo- M MHMKpPOAHalIM3a TOPHBIX
CrnocobeH wm3ydaTb U | Makpo- u MHUKpOAHaN3a | HOPOJX U PyX W T'€0JIO0T0-IIPOMBIIUICHHBIE W TEHETHIECKHE
aHAIM3UPOBATH TOPHBIX IOPOJ ¥ PYZ ¥ T€0JIOTO- | THITBI MECTOPOKACHHUH TTOJIE3HBIX HCKOITAEMbIX
BELIECTBEHHBII COCTaB | MPOMBIILIEHHBIE u | Ymeer (Y1) BBIABIATH CBS3H MEXAY (UIUICCKUMHU
TOPHBIX TIOPOJ M PYX M | TEHETHYECKHUE THUIBI | CBOHCTBAMH HOPOJ M UX MUKPO- U MAaKPOCTPOCHHUEM.
Tre0JI0ro- MECTOPOXKIECHUI nosie3Hslx | Brmageer (B1) meromonoruei mowcka W HCIMOJIB30BaHUS
MPOMBIIIICHHBIE 1 | UCKOMAeMBIX JEUCTBYIOIINX TEXHUYECKUX PErIIaMEHTOB, HOPMAaTHBHBIX
TeHETUYECKUe THIIBI W TPaBOBBIX JOKYMEHTOB B 0O0JNAcTH HCCIEOBaHUS
MECTOPOXKICHU N (hM3UYECKUX CBOMCTB TOPHBIX MOPOJT
none3nplx uckomaeMbix | OITK-13.2  Omnpenenser  u | 3Haer (32) kinaccuuKalMIO TOPHBIX TIOpOJ MO HX
OpY PEIICHHMU 3aJa4 IO | aHAIM3UPYeT  BEIICCTBEHHBIH | ()M3MYECKMM CBOWCTBaM JUIsl TOCTpoeHus  (usmko-
palnoHaIbHOMY M | COCTaB TOPHBIX MOPOA U Py U | T€OJIOTUUECKUX MOJIesell opoa
KOMILJICKCHOMY T'e0JIOrO-IIPOMBIIIIICHHbIE u | Ymeer (VY2) aHamu3upoBaTh BELIECTBEHHBI COCTaB
OCBOCHHMIO MHHEDAJIbHO- | T€HETHYECKHE TUOBL | TOPHBIX TOPOJ M pPYA, TIEOJIOrO-NPOMBIIIJICHHBIE U
CBIPbEBOH 0a3bl MECTOPOXKICHUH MOJNE3HBIX | TGHETUYECKHE  THMBI ~ MECTOPOXKICHHMH  IOJIE3HBIX

HCKOTIaEMBIX HCKOIIaeMBbIX
Bnameer (B2) HaBbIkaMu aHaim3a B3aMMOCBSI3H MEXIY
(GUIBTPAMOHHO-EMKOCTHBIMU u IUIOTHOCTHBIMH,
YIPYTUMH,  3JICKTPOMArHUTHBIMH,  PaIHOAKTUBHBIMH,
TEIIOU3NYECKUMY,  HEHTPOHHBIMH,  AKyCTHYECKUMHU
CBOMCTBaMU F'OPHBIX IOPOJ
OIIK-13.3 Ucnonp3yer | 3naer (33) merporpaduueckuii cOCTaB TE€OJOTHUCCKUX
METOJMKY H3y4YeHHsS U aHajau3a | OOBEKTOB INPH pEUICHWH 3aJad M0 pPALUOHAIBHOMY U
nerporpauueckoro  cocraBa | KOMIUIEKCHOMY OCBOSHHIO MUHEPaIbHO-ChIPhEBOI 0a3bl
reoJIorn4eckux o0bekToB mpH | YMeeT (¥Y3) BBINONHATH pacyérTel 1O pe3ysibTaTam
peleHnu 3a1a4 no | meTpoU3NIECKUX SKCIICPUMEHTOB, CTPOUT
pannoHaILHOMY U | meTpo(pU3NIECKHE MOICITN
KOMIUIEKCHOMY ocBoenuio | Brnageer (B3) HaBbIkaMu aHamm3a pe3ysbTaTOB KEPHOBBIX

MHHEPAIbHO-CHIPHEBOI Oa3bl

I/ICCJ'IC,I[OBaHI/Iﬁ C NOMOIIBIO COBPEMCHHBIX TEXHOJIOTUI

4. O0beM AUCHUILINHDI

OO0muit 00BeM TUCITUTUTHHBI/MOTYIISI COCTABIISAET 3 3aUeTHBIX enuHull, 108 gacos.

Tabnuma 4.1
AyIUTOpHBIC 3aHATHS / KOHTAaKTHas padora, dopma

dopma Kypc/ qac. CamocTosgTeabpHas MPOMEKYTOU
P P Kontpoms P vyT

oOyuennst | cemectp q [Mpaktuyeckue | JlabopaTopHbie pabora, 4ac. HOH
KLU

H 3aHATHS 3aHATHS aTTecTalnun

o4Has 3/5 18 0 34 20 36 JK3aMEH

5. CTpyKTypa M coJep:KaHue TUCIHHIINHBI

5.1. CtpykTypa AUCHUIIINHBI.

- oyHas popma o0yuenus (OPO)

Tabmauua 5.1.1

C y AynuTopHbIe
TPYKTypa TUCIHMIUTHHBI/ MOYJIS
Ne PyKTypaa Y 3aHATHS, Jac. CP, Bcero, Kon OrneHoYHbIE
n/n Home JIa6 | wuyac. Jac. K cpezcTBa
P HaumenoBanue pazaena JL. | Ip. uai P
paszena
OCHOBHBIE  TOHATHS  (PU3UKHU TeCT, 3aImra
1 1 TOPHBIX IIOPOL. 2 ) 8 2 12 31 V1 | maboparopHbIX
lopHas mopoma Kak OOBEKT Bl pabor.
HCCIICAOBAHUS MTETPOPHU3HUKHL.




®duznueckre MoOJENM  TOPHOM TecT, 3amuTa
nopoasl. OCHOBHBIE CBOWCTBa 31,2 J1a00PaTOPHBIX
2 2 TOPHBIX nopos u ux | 2 - 10 3 15 V1,2 | pabor.
3aBHCHUMOCTb, OT BHCIIHHX H B1,2
BHYTPEHHUX ()aKTOPOB
@unbTpalMOHHO — EMKOCTHBIC TECT, 3amuTa
3 3 CBOWCTBA IO . 2 - 2 2 6 3 Y3 6
PHBIX TTOPOJ B3 71a00PaTOPHBIX
pabor.
IInoTHOCTHBIE CBOICTBA TOPHBIX 3y3 | T 3aIuTa
4 4 OO, 2 - 10 3 15 B3 1abOPaTOPHBIX
pa0or.
DJEeKTpUYEeCKUe W MarHUTHbIE TeCT, 3amuTa
5 5 CBOWCTBA TOPHBIX II . 2 - 4 2 8 3 Y3 71a00pATOPHBIX
p opox B3 oparop
pa0or.
6 6 MexaHHuecKue U aKyCTUYECKUe 2 ) ) 2 4 33 V3 | tect
CBOMCTBA 'OPHBIX OPOJL B3
7 7 PannoakTuBHBIE W HEHTPOHHBIE 2 ) ) 2 4 33V3 TECT
CBOHCTBA FOPHBIX MMOPOJI. B3
8 8 Temnopusnueckue CBOFiCTBA. | ) ) 2 4 333 | recr
TemnnoBoe none 3emiu. B3
B3anmocBsi3b ¢bm3nIecKnx TecT
CBOMCTB TOpHBIX mnopoxd. Poib 31-3
9 9 HCCIIeIOBAHUS bu3nyecKux 2 - - 2 4 V1-3
CBOMCTB B pEUICHUH NPSMON U B1-3
0o0paTHO 3a1a4¥ Te0(U3HKH.
10 | Dxsaven -] - | 36 36 | ONK-13 | Bompocki x
9K3aMEHY
Uroro: | 18 0 34 56 108

5.2. ConepxaHue NUCIUILIIAHBI.
5.2.1. ConeprkaHue pa3/esioB AUCIHUIUIAHBI (TUIAKTHYCCKUE CTUHHUIIBI).

Pazgen 1. «OcHoBHble mnoHsATHS G(U3NKH TrOpHBIX mnopoa. I'opHasi mopoga Kak o00BbeKkT
HCCJIeI0BAHMS NeTPOPUIUKU Y.
[TonsiTue ropHOW NOPOJBI Kak YCTOMYMBON TIe€TEpPOr€HHON, MHOTIOKOMIUIEKTHOM, MHOTro(da3HOH,

TEPMOJMHAMHYECKONH CHUCTEMBI, TMPEACTABICHHOW COYETAHHEM MHHEpPAIOB |  oOpa3yrolieit
Te0JIOTUYECKOe TelNo (IJIaCT, KOHKPEIUIO, TMH3Y | T.1.).

O0beMHO — KOMIOHEHTHash Mojenb MnopoAbl. OCHOBHBIE MOPOAOOOPA3YIOIIME MHUHEPAIBI.
[TonsiTre ¢a3bl kak 000cO0IEHHOTO 00BeMa, Ha TPAaHUIE KOTOPOTO HAOMI0JaeTCsl CKayeK (PU3NIeCcKx
CBOMCTB. 3aBHCHUMOCTH (PU3MYECKHX CBOWCTB MHHEpAJIOB OT XHMHUYECKOTO COCTaBa, BHYTPEHHHX
CBS3eH B KPUCTATMYECKOW pEIIeTKe, OT €€ CTPOCHHS. OT CHJI CICIUICHHS MEXIy aToMaMH,
MOJIEKYJIAMH ¥ OT MaKPOCTPYKTYPHI MOJUKPUCTALTNICCKIX MHHEPAIOB. 3aBUCIMOCTh MHHEPAIIBHOTO
cocTaBa TIOPOJBI M €€ CTPOCHHWE OT TeHe3uca. [ eHe3Wc KaK BHYTPSHHHU (HaKTOp TOPOJIBI,
onpeAensomuil ee pu3ndeckue cBoucTBa. TeKCTypHbIE U CTPYKTYpHBbIE OCOOEHHOCTH OCaJOYHBIX
MOpPOJI, BBI3BIBAIONINE 3HAYMTEIbHBIE W3MCHEHHS e¢ (HU3MYeCKuX CBOMCTB (pa3mep, ¢opmMma,
OpHUEHTAINS ¥ OJHOPOTHOCTh 3€pEH MOPOIbI, aMOP(HOCTH, CIIOUCTOCTh, IOPUCTOCTH U T.J.). BHemHue
(dakTopbl, BO3ACHCTBYIONIME HA MOPOAY W BIHUAMIINE Ha ee (PU3NYECKUE CBOICTBA: TeMIepaTypa,
naBjieHue, (hakTopbl BEIBETPUBAHUS, SJICKTPOMArHUTHBIE TOJISI, BEIIECTBEHHBIC TIOJIS B BUJIE KUAKOCTU
ra3oB U JIPYTHe YCIOBUS HAXO0XICHUS MTOPOIBI B 3€MEIbHON KOPE U BHYTPEHHUX YaCTSIX 3eMITH.

Paznmen 2. «®@u3nyeckue Moaeau ropHoii mopoabl. OCHOBHBIE CBOICTBA TOPHBIX MOPOA H
UX 32aBHCUMOCTDH OT BHEIIHUX U BHYTPeHHHUX (aKTOpPOB».
Kputepun HEOAHOPOJHOCTH ISl Pa3IMUYHBIX CIIOCOOOB M OOBEKTOB MCCIEAOBaHUS (s 00paslioB
KEpHa pa3IMyHOro pa3mepa, sl IIacToB, BelaensseMblx MetogaMu [ YIC, 1i1st 00bEeKTOB, BBIACIAEMBIX




METOaMH TOJIeBOM Te0PHU3UKH, CeIICMOpa3BEeIKU U JIp.) YPOBHU U XapaKTEPUCTUKU HEOIHOPOIHOCTH.
Knaccugpukamuss (u3nyeckux CBOHCTB TOPHBIX TOpoJd M (aKTOPOB, HUX  ONpPEICISIOUIHX.
[I10THOCTHBIE,  MEXaHMYECKHUE, YIPYrHe, OJIEKTPOMAarHUTHbIE, TEIUIOBBIE, AKYCTHUYECKHUE,
panuaoHHbIE, JJIEKTPOXMMUYECKHUE, (QUIbTpAIlMOHHBIE, EMKOCTHBIE CBOWCTBA. OcHoBHbIE
napamMeTpsl, XapakTepusyrouue 3TH cBoiicTBa. OmpezneneHue NOHATHM M HepedyeHb (U3NYECKUX
CBOICTB.

Paznen 3. «®UiIbTPALMOHHO — eMKOCTHBIE CBOMCTBA TOPHBIX MOPOI».

[Topucrocth — (pyHIaMEHTAIBPHOE CBOMCTBO TOPHOM IMOPOJIBI, OMpPEIEISIoNIee APYrue €e CBOWCTBA.
Ca3b  KO3((UIMEHTOB TMOPUCTOCTH CO CTPYKTYpOM M COCTaBOM TBEpAOH (as3bl, OCHOBHBIC
3aKOHOMEPHOCTH HM3MEHEHHS KOd(pPHUIMEHTa TMOPUCTOCTH C TIYOMHOW ISl  OCaJOYHBIX,
MarmMaTu4ecKkux U Mmeramopduueckux mopos. [IpuuuHs HEOOPATUMOTO YIUIOTHEHHS TOPHBIX MTOPOJ C
rryonnoi. CMauumBaeMOCTh TIOBEpXHOCTH TBepaod (a3el. ['mapodumibHbie U ruapodoOHBIC
MOBEPXHOCTH, TETCPOTCHHBIM XapakTep CcMauyuBaeMOCTH. HedTerazoHachlleHHe KOJLICKTOPOB.
[TonsiTHe 00 OCTaTOYHOM BOJIE KOJUIEKTOPOB M METOJIaX €€ OMPEICIICHHUS U MOJICIIMPOBAHMsI Ha KEPHE.
XUMHUYECKU CBSI3aHHAsh BOJA IMOPOJI, BHIbI BJIATOEMKOCTEH IMOPOJ, WX KOJIMYCCTBEHHAsl OIICHKA.
XapakTepucTUKa CWI, JCUCTBYIOIIMX HA TPAHMIE TBEPAOW W IKUAKOH (a3 TOPHOM IOPOJBI.
KoadduimeHT npoHUIIaeMOCTH TOPHBIX TOPOJ, e€ro Buibl. Kilaccupukamus TOPHBIX IOPOA TIO
MIPOHUIIAEMOCTH, BBIITOJIHEHHASI HA OCHOBE XapakTepa B3auMoaecTBus (irronsa ¢ TBepaoi dazoi.

Paznen 4. «I110THOCTHBIE CBOMCTBA FTOPHBIX MOPOI».

Munepanoruueckass 1 00beMHas MJIOTHOCTH TOPHBIX Mopo]. DakTOphl, ONpeAessonne IOTHOCTh
nopoabl  (MUHEpaNbHBIA  COCTaB, CTPYKTypa, XUMHUYECKHII COCTaB MMHEPAJIOB, CTPOCHHUE
KpUCTAIIMYECKON perieTki). OO0beMHO — KOMIIOHEHTHas MOJIelb TOPHOW TOPOJIbI W pacyer
IUIOTHOCTH TOPHBIX mopoA. JlaGopaTopHbie cmoOcoObI ompeAeNneHuss IMIOTHOCTH Topoa (MEeTon
Menuepa, IIpeoOpakeHCKOTO, MUKHOMETpUYEeCKU MeTona). CBsi3b IJIOTHOCTH K KodhduimeHTam
MOPUCTOCTU JIJIsl PA3JIMYHBIX THIOB MOPOJ. 3aBUCUMOCTh TUIOTHOCTH OT T€PMOOAPUUECKUX YCIOBHI
3aJIeTaHus MMOPOJIbI M OT TITyOUHBI 3aJIeTaHusl.

Pa3znen 5. «JaekTpuyecKkre 1 MArHUTHbIE CBOMCTBA FOPHBIX MOPO».

OnexkTpuyeckoe Imosie B TOopHOW mnopoje. OCHOBHBIE TOHATHS: HAINpPSHDKEHHOCTb, IOTEHIMAI,
ANIEKTPONpoBOHOCTE YOC, nUdIeKTpudeckas MPOHUIIAeMOCTb. MHoroobpasue 3JIeKTPUUYECKUX
CBOMCTB TropHBIX Mopoabl. YOC 0CaJo4YHbIX, MArMaTHYECKUX, METaMOP(UUIECKUX MOPON. YeabHOoe
AJIEKTPUUYECKOE COIMPOTUBIIEHHE MHHEpAJoB, TBEpIOW U KUAKOH ¢a3el mopon. JlBoitHOM
JNIEKTPUYECKUH CIOH W ero BiAMSHME Ha  (U3NYECKHME CBOMCTBA TOPHOW  MOPOJBI.
DIIEKTPONPOBOIHOCTh MOPUCTHIX cpeA. [lapameTpbl MOPUCTOCTOCTH, OTHOCUTEIBHOIO CONPOTUBIICHUS
u Haceimenus, mopoa U OIl. YaenpHOE cOnMpoTHBICHUE TMOPOJ KaK OJHO W3 OCHOBHBIX (DM3UYECKUX
CBOICTB, HecylHMe HHPOpPMAIMI0 O COCTaBe M CTpyKType mnopoa. I[lapamerp mnoBepXHOCTHOMN
IIPOBOJMMOCTU M €r0 3aBUCHUMOCTU OT IJIMHUCTOCTH IOPOJBI KAK XapaKTEPUCTUKHU JUCIIEPCHOCTH,
XMMHUYECKOTO COCTaBa M MHUHEpaJM3alldi IUIACTOBBIX BOJ. KO3(PUIMEHT 3IeKTpUYEeCcKOH
AQHU30TPONMM. OJIEKTPOXMMHUYECKAas aKTUBHOCTb TOPHBIX IIOPOJ: BBbI3BAHHAs, €CTECTBEHHAS.
[TapameTppl  3MEKTPOXMMHUYECKOW AKTUBHOCTH: BBI3BAHHBIX IOTEHUIHUAIOB, JU((y3nOHHOIH,
nudPy3noHHO — acOpOIMOHHON, GUIBTPAIIMOHHOMN, OKUCITUTEIBHO — BOCCTAHOBUTEIHLHON. DU3NKO —
XUMHUYECKHE OCHOBBI aKTUBHOCTH, CIIOCOOBI U3MEpPEHUs, CBSI3b C COCTABOM U JAPYTUMHU (PU3HUYECKUMU
CBOMCTBaMH.

JusonexkTpudyeckue CBOMCTBA MHHEpPAIOB M TOpHBIX mnopoA. [lomspuzanuss TOpHBIX HOPOA.
JusnexTpudeckast MpOHUIIAEMOCTh KaK Mepa MOJISpU3alii MOPO/I, €€ CBsI3b C APYTUMH (PU3NIECKUMU



CBOMCTBaMM: BIJIAJKHOCTb, IOPUCTOCTb, MHHEpAIbHBIM cocTaBoM H ap. llpenensl u3MeHeHus
JIURJIEKTPUYECKUX TapaMeTpOB AJI PA3JIMYHBIX JIMTOTUIIOB MOPOJ. [IM3neKTpudecKue MOTepU Kak
XapaKTEpUCTHKa TOPHOH MOpPOAbl. 3aBHUCUMOCTH DJIEKTPUYECKHX  CBOKMCTB OT TepMOOapUUYECKHX
ycnoBuil. [IpakTuueckoe mnonydeHue U 3HaYEHHE 3aBUCUMOCTEN MEX]y 3JIEKTPUUECKUMU U APYTUMU
bu3nYECKUMU CBOMCTBAMHU.

MarnuTtHoe 1oJjie B TOPHBIX MOPO/IAX, €ro XapaKTePUCTUKU: HAPSHKEHHOCTh U MHAYKIUSA. MaruutHas
BOCIPUHUMYHMBOCTh KaK CBOMCTBO mopojsl. [ua -, mapa -, heppo -, antudeppomMarneTusMm MUHEPAJIOB.
Haubonee pacnpoctpaHeHHbIe B MPUPOIE MAarHUTHbIE MUHEPANIbl. 3aBUCUMOCTh MarHUTHBIX CBOMCTB
MOPOJI OT MX COCTaBa U CTPYKTYpHL. JJoMeHHasi CTpyKTypa (peppOMarHUTHBIX MUHEpaoB. MaruutHas
IIPOHUIIAEMOCTh, HAMATHUYEHHOCTh, KOIPLUTHBHAs cuiia, Touka Kropu, Oiokupyromas temneparypa.
3aBUCUMOCTh MAarHUTHBIX CBOWCTB TOPHOW MOPOJBI OT pa3mepa, (pOpMbl M KOHIIEHTPALUHU 3EpeH
MarHMTHBIX MUHEpaJOB. Buabl HaMarHMUEHHOCTU: MHAYKTHUBHAs, ocTarouHas. [Ipupoaa ocratounoi
HAMAarHMYEHHOCTH TOPHBIX MOPOJA. AHHM30TPONMS MAarHUTHBIX CBOWCTB. TepmoOapuueckas
00yCIIOBJIEHHOCTh MarHUTHBIX CBOMCTB TOPHBIX MOpoja. HekoTopble MarHUTHBIE CBOMCTBA TOPHBIX
MOPOJI:

- MarHUTHAsi BOCHIPUUMYUBOCTb

- OCTaTOYHAss HAMAarHMYEHHOCTh (BEKTOP OCTATOYHOW HAaMarHWYeHHOCTH

- MarHUTHAsI IPOHUILIAEMOCTb

Paznen 6. «MexaHn4ecKue U aKyCTHYEeCKHe CBOICTBA TOPHBIX MOPOI)».

Hanpspxenne u nedopmanus B TOPHBIX NOpoAax. TeH30pbl HampshKeHUH u aedopmanuii. Yopyrue
napameTpsl (U3UYECKUX TeJ: MOJYJIM CJABHUIra, IOHTA, BCECTOPOHHErO CXKaTus, KO3(PQHUIHUEHT
ITyaccona u 1p., UX CBA3b C INIOTHOCTHBIMU XapaKTEPUCTUKAMM IIOPOABI, COCTABOM U CTPYKTYPOH
HOpOJ,, 3aBUCUMOCTh OT TepMobOapuueckux (akTopoB. CBsi3b MeXAy HaOpsHKCHUSIMU U
negopManusAMU B TOPHBIX IMOpPOJAaX: YHOPYIruWe, MPOYHOCTHBIE, PEOJIOTHMUYECKHE, TEXHOJOIMUYECKHE.
VYopyrue nedopmanuy ocajoyHbIX TOPHBIX MOPOJ, MX BIUSHUE HA MOPUCTOCTh U MPOHUIIAEMOCTH
TOpHBIX Nopoa. Moaenu ynpyroit aegopmaruu nopoJibl. Buasl 00beMHO — HAPSPKEHHOTO COCTOSTHUS
MOpPOJI B MaccUBe M BOJIM3M CTEHKH CKBAKMHBI. 3aKOH ['yka AJi MOpoJd, MCHBITHIBAIOIIUX 00BEMHOE
HallpsSDKEHUE W BCECTOPOHHEE pPABHOMEPHOE CXKaThe. YIIPyrue CBOWCTBA OCAJOYHBIX ITOPOJ.
3aBUCUMOCTb YIPYTUX CBOWCTB OT COCTaBa, JIUTOJIOTUHU, CTPYKTYpbI, ITOPUCTOCTH, HACBILICHUSA,
[JIMHUCTOCTH, BO3PAcTa, TEPMOOAPUUECKUX YCIOBHM.

[Tonstne 06 ympyrux kojeOaHUsSX. YpaBHEHHE CKOPOCTH paclpOCTpPaHEHUs YNPYrux KosebaHuil B
UICAIbHO YIPYIMX CIUIOLIHBIX CpefaxX, 3aBUCUMOCTb CKOPOCTM OT MHHEpaJIbHOIO COCTaBa,
IUIOTHOCTH, TOPUCTOCTH, HACHIIIEHUS, KOI((UIMEHTOB YNPYroCcTH, TEPMOOAPHUECKUX YCIOBUHU MU
Bo3pacta rmopon. PacmpocTpaneHue ynpyrux BOJIH B MHOrodaszHod cpeae (monens). Turbl
aKyCTMUYECKMX BOJIH: IPOAOJbHAs, HonepeyuHas, PaneeBckas (moBepxHocTHas), TpyoHas. [lornomenue
YIPYTUX BOJH B TOPHBIX MOpoJax. /IeKpeMeHT 3aTyXaHHusl, aKyCTUYECKHA UMITEJJaHC, UX 3aBUCHUMOCTD
OT BEILECTBEHHOr0 M ()a30BOT0 COCTaBa, CTPYKTYphI, TEMIIEPATYpPhl, AABJIECHHUS, YACTOThl KOJEOAHUM.
Henuneitnsiit ekt pacnpocTpaHeHue ynpyrux BoJH B TOpHOM mopoje. CeilcModneKTpudeckuii u
bE303JIEKTPUUECKU dPPEeKT B TOPHBIX Mopojax. OnpeaeneHHOCTh aKyCTHUECKUX CBOWCTB MOPOIBI
ee yIPpyruMH XapaKTepUCTUKaMHU.

Paznen 7. «PagnoakTMBHBIC M HEHTPOHHBbIE CBOMCTBA TOPHBIX MOPOIY.
PannoakTUBHOCTP XMMHUYECKHUX JJIEMEHTOB, OCHOBHBIE paJUOAKTHBHBIE DJJIEMEHTBl M HX
pacnpeneneHrue B 36MHOW KOpe. DHEPreTUYECKU CIEKTp M3JIydeHHs. EcTeCcTBEeHHas: pairMOaKTUBHAs
AaKTUBHOCTh PA3JIMYHBIX THUIOB TOPHBIX MOpox U ¢uronaoB. BzaumopelcTBue paanOaKkTUBHBIX
U3IYy4eHUH C TOpHOM mopomoit (o-myded, [-mydeid, y-myueil, HeWTpoHoB u 1p.). Ceuenue



B3aUMOJCUCTBUS — Mepa B3aUMOACUCTBUS  pPAJMOAKTHBHBIX M3JIYy4YE€HHH C  BEIIECTBAMM.
MukpoceueHue, MakpoCe4eHUE B3aUMOACUCTBUSA. THUIIBI B3aUMOAEHCTBHS IOTOKOB F'aMMa — KBaHTOB C
BEIIECTBOM M HUX HH(POPMATUBHOCTH B OOJIACTH OLIEHKU JIUTOTHIA TOPOABI U €€ IIOTHOCTHBIX
XapakTEepUCTUK. B3auMozaelcTBue pagMOAaKTHUBHOIO IIOJsA C BELIECTBOM TOPHOM IOPOJBL: €ro
HOTJIOUICHUE U PACCEMBAHME, 3aBUCUMOCTD OT IJIOTHOCTHBIX CBOMCTB IOPO/bl, N3BMEHEHNE NIEPBUYHBIX
CBOWCTB TOPHON NOPO/IbI (TEIUIOBBIX, AEKTPUUECKUX U JIP.).

OO0ume cBenieHus 0 HEUTpoHax. Peakiuy, BO3HUKAIOIME B TOPHON MTOPOJIe MO BO3/IeHiCTBHEM IIOTOKA
HEUTPOHOB; 3aMEUICHHE, 3aXBaT HEUTPOHOB, aKTUBALUA s1ep. DHEPreTUYECKUE YPOBHU AJ€p aTOMOB
BEUIECCTBA — OCHOBAa PE30HAHCHOIO XapaKTepa B3aWMOACHUCTBHA HEUTPOHOB C BELIECTBOM.
3aBUCHUMOCTb XapakTepa U MHTEHCUBHOCTH B3aUMOJICHCTBUS HEHTPOHOB C BELIECTBOM OT MAacCOBOI'O
qucia SAep - MUILIEHEN U SHEPTUU HEUTPOHOB. CBsI3b MacCOBOTO YMCA SJEP C OCHOBHBIMU KJlaccaMu
nopon mo renesucy. Heirponusie 3¢d¢dekTuBHBIE CeYeHMS, MX 3aBUCHMOCTb OT BEIECTBEHHOTO
coctaBa cpel (TOpHbIE TOPOJBI C BBICOKMM BOJOPOJOCOJEPKAHUEM, IOPOABI — «TSKEIIBIEN
3aMEIJINTENN, TOpOAbl  —  «PE30HAHCHbIe»  3ameanurenu). KomIuiekcHble  mapamerTphl,
XapaKTepU3yIOIue HHTEHCUBHOCTh B3aUMO/IEHCTBHSI HEUTPOHOB ¢ MopoaaMu (K03 UILIMEHT U JUIHHA
3aMeIeHus, AnuHa quddy3un, BpeMs 3ameaneHus u Aud@y3uu, Bpems )KU3HU TEIJIOBBIX HEHTPOHOB,
HEUTPOHHAs MOIJIOLIAIOIAs AKTUBHOCTh). 3aBUCHUMOCTb 3THX I[apaMeTPOB OT XapaKTEPUCTHK CpPen
(XMMHYECKOTO COCTaBa, MIIOTHOCTH, MOPUCTOCTH U 11p.). Juddy3us TEemmoBbIX 1 3amMeIeHne ObICTPBIX
HEUTPOHOB B FOPHBIX MOPOJaX, (PaKTOPbI X 00YCIIaBIMBAIOLIKE.

Paznen 8. «Tensiopusuveckne cpoiicra. TemioBoe noJsie 3emian».
3aKOHBbI pacHpeleieHus] U HaKOIUIEHUs TeIula B TOPHBIX MOpojax. TersoBble NapameTpbl TOPHBIX
MOPOJI: TEMJIOEMKOCTh, TEIIONMPOBOIHOCTh, UX 3aBUCUMOCTh OT COCTaBa U CTPOEHUSI TOPHBIX MOPO/I,
TepMoOapuyeckux ycinoBud ux 3aneraHus. CBsa3p C JOpyruMH  (U3HUYECKUMU CBOMCTBAMHU.
Juddepennunanys ropHbIX TOPO/I MO UX TEIUIOBBIM XapaKTePUCTHKAM.

Paznen 9. «B3aumocBsi3b ¢(u3NUYeCKHX CBOHCTB TOpHbIX mnopoa. Poub uccienoBaHusi
(pu3nyeCcKHUX CBOWCTB B pellIeHHMU NPSIMOI U 00pPaTHOM 3a1a4U re0PU3UKU».

B3aumocBsi3p  (pu3MUECKMX CBOMCTB TOpPHBIX MOpoA. MeTonbl HCCIEIOBAHUS CBS3EH:
¢u3nyeckuii, MaTeMaTH4eckoe MOAEIUPOBAHNE, CTATUCTUYECKUNA (KOPPESILMOHHBIN, pEerpecCUBHBIN,
bakTopHbIll aHamu3 u Ap.). [Ipupoma u xapakTtep cBsizell MexIy (QHU3MUYECKUMH HapamMeTpamu
(KauecTBEHHBIH, KOJIMUECTBEHHBIH, sMIMpuUecKui, ananutuaeckuit). Matepnperauns ['IC Ha ocHOBe
nerpou3MUecKuX  CBs3ed,  ompeneneHue  MOJACYETHBIX  mapameTpoB.  Ilerpodusnyeckoe
paiioHHpOBaHuUE, BbIZETICHHE (PU3UKO — re0JOrMYecKiX KoMIieKcoB. Poib uccnenoBanus pusnyueckux
CBOICTB B pelIeHNUH MpsIMON U 0OpaTHOM 3a1auu reoPU3UKH

5.2.2. ConeprkaHue TUCIUIUIMHBI TIO BHIaM YYSOHBIX 3aHATHMA.

JleKIInoOHHbIE 3aHATHA
Tabmnuua 5.2.1

No i/ Howmep paznena O6mweMm, gac. PR
JMCLMITIAHEI (01010} 300 0300

OcHOBHBIE TTIOHATHSA (U3NKH TOPHBIX TTOPOI.

1 1 2 - - lopras mopoma kak OOBEKT  HCCIICTOBAHUA
MIETPOPH3HUKH.
Om3nyueckue Moaenw TopHOH mopoabl. OCHOBHEIE

2 2 2 - - CBOWCTBA TOPHBIX MOPOJ M MX 3aBUCHUMOCTb OT
BHEITHHUX U BHYTPEHHHX (DAaKTOPOB

3 3 2 ) ) OUIBTPALIMOHHO — EMKOCTHBIE CBOMCTBA TOPHBIX
MOPOJ.




4 4 2 - - [TnoTHOCTHBIE CBOICTBA TOPHBIX TOPOJI.
5 5 2 ) ) DJIeKTpUYECKHe W MAarHUTHBIE CBOMCTBA TOPHBIX
MOPOJI.
6 6 2 ) ) MexaHnYecKre U aKyCTHYeCKHE CBOWMCTBA T'OPHBIX
TIOpoJL
7 7 2 ) ) PangnoakTiBHBIE M HEHTPOHHBIE CBOMCTBA T'OPHBIX
TIOPOJI.
8 8 2 - - Tennoduznueckue croiictsa. TemaoBoe mone 3emiu.
B3anmocBs3b (U3MYECKUX CBOWCTB TOPHBIX IHOPOI.
9 9 2 - - Pone  wccnenoBanus  (U3MYECKHX ~ CBOWCTB B
peleHuy NpsIMO M 00paTHOM 3a/1auu reopU3UKH.
Hroro: 18 - -
IIpakTHyeckue 3aHATHSA - YI€OHBIM IJIAHOM HE MPETyCMOTPEHBI
JlaGopaTopHbie padoThI
Tabmuna 5.2.2
Ne i/ Homep paszena Obrem, uac. Tema 1aGOpPaTOPHOTO 3aHATHUS
IUCHUITIAHEI OO | 300 | O390
1 1 8 ) ) Benenne B mabopatopHbId mpakTHKyM. OTOOp KepHa W €ro
MTOJITOTOBKA K UCCIICTOBAHUSIM
2 2 4 ) ) FpaHynoy[eTquecxnﬁ aganmm3 TOpHBIX mopoxa. OreHka
MacCOBOH TJTHHUCTOCTH
OmpenenieHUe IUIOTHOCTH OOpAa3oOB B Pa3IUYHBIX COCTOSHHUSIX
3 2 4 - - (abCOMIOTHO-CYXOM, ~ BOJOHACBHINIEHHOM,  BOZAYIIHO-CYXOM,
KEePOCHHOHACHIIIIEHHOM)
4 2 2 - - OmnpezeneHre 0CTaATOYHOT'O BOJIOHACKIIIEHUS TOPHBIX MTOPOT
5 34 4 ) ) Omnpenencare 00BEMHOM TIOTHOCTH TOPHBIX MOPOJ METOIOM
' TUPOCTAaTUYECKOro B3BemMBanus. Meronuka Menuepa.
6 4 4 - - Pacuer o01ie#t mopucTOCTH MO AaHHBIM MeTona Memdepa.
OmnpeneneHre OTKPBHITOH MOPHCTOCTH METOIOM HACHIIICHUS.
7 4 4 - - Metomuka I[IpeoOpaxkerckoro. Pacuér MuHepamormyecKon
IUIOTHOCTH.
W3mepeHne 9NEKTPUYECKOH IMPOBOJMMOCTH MOJHOCTBIO H
8 5 4 - - YaCTHYHO BOJIOHACHIIICHHBIX TIOpol. [locTpoeHre 3aBUCUMOCTH
apaMeTPOB MOPHCTOCTH OT KO3 HUIMEHTa TOPUCTOCTH
HUroro: 34 - -
CamocrosiTeJIbHAS paﬁoTa CTyaA€eHTa
Tabmuma 5.2.4
No Homep O6bem, yac.
y paszena Tema Bun CPC
i mucummasr | OPO | 300 0300
IoxaroroBka K 3amute | OTyeTr 1O JabopaTopHOM
1 1-5 5 - - 11ab0paToOpPHBIX paboT pabore. YcrHas 3amura
N3yuenue 3aganHoit | [IpoBepka OIOPHOTO
npenojaBaTeyieM TeMbl 1o | KOHCIICKTa B IIPOLECCE
2 6-9 4 ) i yaebHO —  MeTommdeckoi | SAIMTHI mabopatopHoii
paboTsl
JUTepaType
ITogroroska K | IImceMeHHBIN orpoc,
MPOMEKYTOYHBIM ANIEKTPOHHOE TECTUPOBAHHE
3 1-9 11 ) ) aTTeCTallUsIM, U3yYCHHE
JEKIMOHHOTO  MaTepuayia M
y4e0HO-METOTUICCKOM
JUTEPATyPHI
Hroro: 20 - -




5.2.3. [IlpenogaBaHue JOUCHUIUIMHBI BEAETCS C INPUMEHEHHEM CIEAYIOIIHUX BHJIOB
00pa30BaTeNbHBIX  TEXHOJOTHM:  TEXHOJOTMS  MOAYJIBHOTO  OOy4eHHs;  MH(DOPMAIMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTUH.

6. TemaTHKa KypCOBBIX Pa00T/MPOEKTOB - YUCOHBIM IIJITAHOM HE IPEAYCMOTPEHBI
7. KoHTpo/bHBIE padoThI - YU€OHBIM IJIAHOM HE IPEYCMOTPEHBI

8. OueHka pe3yJIbTATOB OCBOCHHS U CHHUIIUHBI
8.1. Kpurepuu oleHUBaHUS CTENEHU IMOJHOTHI M KaueCTBa OCBOCHHS KOMIICTCHIIMM B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.
8.2. Pefitunrosas cucrema OLCHHWBAHUA CTCIICHU IIOJIHOTHI U Ka4e€CTBa OCBOCHUA KOMHCTCHHI/Iﬁ
oOyJaromuxcsi 09HON (opMbI 00yUeHHsI TpeAcTaBieHa B Tabnwuie 8.1.

Tabnuna 8.1
Ne /m | Bunps! meporpusaTuii B paMKax TeKyIero KOHTPOJIs | KomugectBo 6aioB
1 TexymIas aTTecTaIH
1  [PaGota Ha 1a00PATOPHBIX 3AHITHIX 0-10
2 |TecrupoBaHue 0-20
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIMIO 0-30
2 TeKyIllas aTTecTaIus
3 |Pabora Ha 1a00paTOPHBIX 3aHATHIX 0-10
TectupoBanue 0-20
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30
3 TeKymIas aTTeCTaIHs
4 |Pabora Ha 1Ta0OpaTOPHBIX 3aHATHSX 0-20
5  |TectupoBaHue 0-20
HTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O|100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYyeHne TUCIHIIHHbI

9.1. IlepeueHpb pekOMeHTyeMoii TuTeparypsl npeacrasieH B [Ipunoxenun 2.

9.2. CoBpeMeHHble MpodeccuoHaNbHbIe 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIPABOYHBIC
CUCTEMBI (nepeyuciumy).

- cobcTBeHHas noiHoTekctoBas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/

- HayuHo-TexHu4eckas oubnmuorexka ®I'bOY BO PI'Y Hedtu u raza (HUY) um. U.M. I'yGkuna
http://elib.qubkin.ru/

- HayuHO-TexHu4ecKkas oubmoreka ®PI'bOY BITO YI'HTY http://bibl.rusoil.net

- HayyHo-TexHHueckass Oubimmoreka @OI'BOY BIIO «YXTHHCKHMI TOCyIapCTBEHHBIH
TeXHUUYeCKHui yHIBepcuTeT» hitp://lib.ugtu.net/books

- 000 «29BC JIAHb» http://e.lanbook.com

- OO0 «DNeKTPOHHOE U3IATEIICTBO FOPAUT www.biblio-online.ruy

- 000 «PYHOb» http://elibrary.ru/

- aIeKTpOHHO-O0MboTeuHas cucrema BOOK.ru https://www.book.ru

9.3. JluuensuoHHoe W CBOOOJHO pacHpOCTpaHsSEMOe MporpaMMHOe oOOecredeHue, B T.U.
OTEUECTBEHHOT'O MPOU3BOJICTBA(NEPEYUCTIUMD).
- Microsoft Office Professional Plus;


http://elib.tyuiu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://e.lanbook.com/
http://www.biblio-online.ru/
http://elibrary.ru/
https://www.book.ru/

- Windows 8.

10.

MarepuaibHO-TEXHHYECKOE o0ecniedeHne TUCIUNINHBI

[Tomemienust 111 MPOBEACHUS BCEX BHUIOB palbOTHI, MPEIyCMOTPEHHBIX YUEOHBIM ILIAHOM,

YKOMIIJICKTOBAHBI HCO6XOI[I/IMBIM 060pyIIOBaHI/IeM U TCXHUYCCKHUMU CPEACTBAMU 06yquH;1.

Taomuua 10.1

Ne | HaumenoBanue yueOHbIX | HanmeHoBaHME TTOMEIIEHHIA /1J1si IPOBEACHUS BCEX Anpec (MeCTOMOIOKEHHUE)

/i | TpeIMeToB, KypcoB, BUJIOB Y4eOHOH JASSATEIBHOCTH, IPELYCMOTPEHHON | MOMEIIEHHH 1JIs IPOBEICHUS BCEX
OUCHUIUIAH (MOIyJe), | yd4eOHBIM IUIaHOM, B TOM YHCIIE€ IOMEIICHUS IS BHJOB y4eOHOM AEATEIbHOCTH,
NPaKTUKH, HHBIX BUAOB | CaMOCTOSATENbHOM pabOThI, C yKa3aHUEM IEepeUHS HPEeIyCMOTPEHHON y4eOHBIM
y4eOHO NeSTETHHOCTH, | OCHOBHOTO 000pYyIOBaHMS, YI€OHO- HATIISTHBIX IUTaHOM (B cITydae peau3anuu

TPEIYCMOTPEHHBIX mocoouit 00pa30oBaTeNEHON IPOTPaMMEI B
y4eOHBIM IIAHOM ceTeBol (popMe JONOIHUTENBEHO
00pazoBaTenbHOM yKa3bIBaeTCsl HANMEHOBAHHUE
MIPOrpaMMBbl OpraHM3aIyHi, C KOTOPO# 3aKII0ueH
JIOTOBOD)
1 2 3 4

JIeKUMOHHBIE 3aHATHSL:

VYueOHast ayauTopusi Uil IIPOBEINCHUS 3aHSITHIA
JIEKIIMOHHOTO THUIIA; TPYIIIOBBIX "
WHIUBHIYaIbHBIX ~ KOHCYNbTalWil;  TEKYyIIEero
KOHTPOJIS ¥ POMEKYTogHOU arTtectanuu (Ne 333)
OCHaILIEHHOCTD:

VYuebOHast MeOeIb: CTONBI, CTYIIbsI, JOCKA MEJIOBas,
KOMITBIOTEp B KOMIUTEKTE — | mT., mpoekTop — 1
1IT., 3KpaH JUIi IpoekTopa — | mr.

VYueOHo - HarIsAHbIC TIOCOOUS: pa3aTOuHbII
MaTepHal 1o JUCIUIINHE PU3HKa TOPHBIX TOPOL

1 |®wusuka ropHbIX TOPOJ
625000, TromeHCcKas 00J1acTh,
r.Tromens, yi. Bonomapckoro, 56

JIaGopaTopHBIC 3aHATHS:

VYueOHast ayauTopusi Uil IPOBEINCHUS 3aHSTHIl
CEeMHHAPCKOTO TUTA (JTabopaTopHBIE paOOTHI)

(Ne 338)

OCHaILIEHHOCTD:

VYuebOHast MeOellb: CTOJBI, CTYJIbS, Kpeciia, J0CKa
MapKepHast MarHuTHas1. Kommblorep B KOMILIEKTE —
15 m.

625000, TromeHcKas 00J1acTh,
r.Tromens, yi. Bononapckoro, 56

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 10 MOATOTOBKE K JJa0OpAaTOPHBIM 3aHSTUSIM.

IIpoBenenue nabopaTOpHBIX pPAaOOT — YacTh Y4eOHOro IMpolecca, B TEYEHHE KOTOPOTO
oOyyaroriuecsi BbIpaOaThIBAIOT HABBIKM pEIICHUs 3aJad B o0nacTh (U3MKU TOpHBIX mopod. B
nabopaTopHbIX paboTax oOydaromMecs pelaloT KOMIUIEKC B3aMMOCBSI3aHHBIX BOIPOCOB, 4YTO
MO3BOJIIET MM JIydllle YCBOUTh HamOojiee TpPyAHbIE W Ba)KHbIE pazzieibl y4eOHOM MpOrpaMMBblI.
Brimonnenue nabopaTopHbIX pabOT pacHIMpsieT TEXHUYECKUH KPYro3op o0y4arolnmxcs, NpruyvyaeT ux
TBOPUYECKU MBICIIUTh, CAMOCTOSITENIbHO PElIaTh OpPraHU3allMOHHBIE, TEXHUYECKHE U SKOHOMHYECKHE
BOIIPOCHI, IOJIb30BaThCS YUYEOHOH M TEXHHUYECKOW IHMTEepaTypoi, COBEpIIEHCTBOBATH PACUETHYIO
MOJIFOTOBKY.

[Ipu BBIMOTHEHHM J1A0OPATOPHBIX PabOT KaxJOMy OOydYaroleMycsl IMpernoaaBaTeslb BbIIAeT
WHAMBUAYaAJIbHOE 33/1aHHE W UCXOJHbIE JIaHHBIE, PAa3bsCHIET 3a/laull U CoJiep:KaHue J1abopaTOPHBIX
paboT, 3HAKOMUT ¢ TpeOOBaHUAMH, MPEIbABIIEMBIMU K JTaOOpaTOPHBIM paboTaM U UX 0(opMIIEHHUIO,
YCTaHABIMBAET IOCJIEN0BATEIIbHOCTh MX BBIMIOJIHEHUS, PEKOMEHAYET JUTepaTypy, IPOBOAUT
KOHCYJIbTAllUM — 3aHATHUS.

JlaGopaTopHble pPabOThl OOydYarOIIMECs] HAYMHAIOT BBITIOJHATH MapAICbHO C H3y4YEeHHUEM
TEOPETUYECKOM YacTH AMCUUIUIMHBL BpimosHeHne nabopaToOpHBIX paboT MpearnosiaraeT MIHPOKOoe
WCIIOJIb30BAaHNE CIIEHHUAJIBbHOM METOJWYECKOM U CIPABOYHOM JINTEpPATyphbl, PEKOMEHIYEMOM
Iperno/iaBaTeseM My Bbllaue MHAWBUAYABHBIX 3a/IaHUH U B X0/1€ TIPOBeICHHsI Ta00paTOPHBIX padoT.



B aTOli CcBs3M cienyeT OTMETHTh, 4TOo He MeHee 50% BpeMeHu oT oOlIero BpeMeHU Ha
U3ydeHHe TUCHUIUIMHBI MoTpedyercs Ha paboTy C pa3inuyHBIMH HMCTOYHHKAMH: IMEPUOANYECKOM
auTeparypou, ydeOHuWkamu, WHTepHeT pecypcamu u T.aA. M3yueHune HaydYHO-METOJIUYECKOU
JIATCPATYPhI HCO6XOHI/IMO AJI1 TIOATOTOBKU K IMPAKTHUYCCKUM 3aHATUAM, a TAKKC aTTCCTAllMOHHBIX
MaTepuaioB (pacyeToB, MOJENICH, pe3eHTaINil U T.11.).

11.2. Meroauueckue yka3aHus IO OPraHU3aIH CAMOCTOSATEIBHOM paboThI.

CamocrosrenbHas padota (CP) oOydaromuxcs — 3TO Ipolecc akTUBHOI'O, LIEIEHAIIPABIEHHOTO
nproOpeTeHnsl MU HOBBIX 3HAHHUI U YMEHHI 0€3 HEMOCPEICTBEHHOTO YJaCTHsl IPETOAaBaATEIS.

CamocrosarenbHass pabota oOecrieyuBaeT IOArOTOBKY OOydYarOUIMXCS K IPAKTHUYECKUM
3aHATUSAM M MTOTOBOM arTecTanuu mo Kypcey. Brueaynmutopuas CP - 3T0 BUI yuyeOHBIX 3aHSATHH, B
nporecce KOTOpbIX O0ydaroIuecsi, pyKOBOACTBYSCh HEMOCPEACTBEHHOW MOMOUIbIO IPENoiaBaTelis
WIA  COOTBETCTBYIONIEH  METOJAMYECKON  JHTEpaTypod, CaMOCTOSTENBHO  YIAyOIsIIOT U
COBEPILEHCTBYIOT MPHOOPETEHHbIE Ha ayJUTOPHBIX 3aHATUAX 3HAHUSA, YMEHHUS M ONbBIT Y4eOHO-
[IO3HABATEJIbHON JI€ATENbHOCTH, BBINOJIHAS BO BHEAYJUTOPHOE BpEMS KOHTPOJIbHBIE 3a/JaHUf,
CIOCOOCTBYIOUIME  Pa3BUTHUIO  MX  MHTEJIEKTYalbHOM  AKTUBHOCTM W I103HABaTEJIbHOM
CaMOCTOSITENIbHOCTH KaK 4epT JUYHOCTH.

IIpenmetno u coxepxkatenbHo CP  ompezpensiercs rocyaapcTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJAPTOM, ICHCTBYIOUINM y4eOHBIM IUTAHOM U pabovell mporpaMMOil TUCIIUITITHHEI.

K cpencrBam oGecneuenust CP oTHocsTCsl yueOHMKM, ydeOHble NOCOOMS M METOIUYECKUe
PYKOBOJICTBA, YU€OHO-TIPOTpaMMHBIE KOMIUIEKCHI, CHCTEMa MOoAIepKKU ydeOHoro mporecca EDUCON
U T.nI.

KoHTponbs caMOCTOATENbHOM pabOThl M OLIEHKA €€ Pe3yIbTaTOB OPTaHU3YeTCs KaK €IHHCTBO
IBYX (opM: CaMOKOHTPOJb W CaMOOLEHKa OO0ydarolerocs; KOHTPOJIb M OLEHKAa CO CTOPOHBI
IIPENO1aBaTEIIs.

Kputepusimu oLleHKH pe3ysIbTaTOB CAaMOCTOSTENIbHONW PabOThI SBIISIOTCS:

- YPOBEHb OCBOEHUS 00y4arOIMMUCS y4eOHOr0 MaTepuaa;

- YMeHHsI 00y4aroIerocsi UCMoIb30BaTh TEOPETUYECKUE 3HAHUS NP BBIOJHEHUH TBOPUYECKUX
3aJaHU;

- ¢(hOpMHUPOBAHHOCTH COOTBETCTBYIOIIUX KOMIETEHIIHIA;

- 000CHOBaHHOCTh M YE€TKOCTb U3JI0)KEHUS OTBETOB;

- oopMIIEHHE MaTepHala B COOTBETCTBUH C TPEOOBAaHUSIMHU.
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Kox n HanmenoBaHue

Kon Kpurepun oneHnBaHus pe3yabTaTOB 00ydCHUS
pe3ynbTaTa 00ydeHus 1o
KOMIICTCHIIUN 1-2 3 4 5
JVCIATUINHE
OIIK-13 OIIK-13.1  3naer | 3naer (31) MeTOABI | HE 3HAET METOJBI MAKPO- M | B OCHOBHOM 3HaeT METOZBI | 3HAET METOJbl Makpo- U | Hpod)ecCCHOHANBHO  3HAET
CnocobeH METOABl Makpo- M | Makpo- ¥ MUKpOaHaJIH3a | MUKpOAaHAJIH3a TOPHBIX | Makpo- W MHKpOAHAIM3a | MUKpOaHaIH13a TOPHBIX | METOJIBI MaKpo- u
HA3y4aThb U | MHKpOaHajan3a TOPHBIX MHOPOA U PYyA U | HOPOA U pPYyX U IEOJIOro- | TOPHBIX IOPOA U pPyAd U | HOpPOA U PYyA U TEO0JIOro- | MUKpOaHaiIu3a TOPHBIX
aHaJIu3nupoBatT TOPpHBIX TIOPOA U | T'€OJIOro- TTPOMBIINIJICHHBIC u T€0JIOrO-IMPOMBINIICHHBIC TMPOMBIIJICHHBIC u nopoa U pya u reoJoro-
b PYA ® TEoloro- | MPOMBIIUICHHBIC U | TeHETHYECKHE TUNBI | 1 TEHETHYECKWE THUMBI | TCHETHYECKHUE THUIBl | MIPOMBIIICHHBIC u
BEILECTBEHHBl | MPOMBIIUICHHBIE U | TCHETHYECKHE THUIIBI | MECTOPOXKICHUH MECTOPOXKICHUH MECTOPOXICHUI TMOJNE3HBIX | TEHETHYECKHE THIIBI
i COCTaB | TEHETHYECKHE THITBI | MECTOPOKACHUN TIOJIE3HBIX NCKOMIAEMBIX TIOJIE3HBIX NCKOMIAEMBIX HCKOTIaeMBIX MECTOPOXKICHUH
TOPHBIX MECTOPOXKICHUH TIOJIE3HBIX UCKOIIAEMBIX TIOJIE3HBIX NCKOMIAEMBIX
HOpox U pPyA | MOJE3HBIX Ymeer (V1) BBIABIATH | HE yMEET BBISBISATH CBSI3H | B OCHOBHOM yYMEeT | yMeeT  BBIBIATH  CBS3M | MPO(ECCHOHATIBHO yMeeT
U TeO0Joro- | MCKOIAeMbIX CBSI3U MEXAY | MEXIy (M3MUECKUMU | BBIABISITE CBSA3M MEXIY | MEXIY (U3MYECKUMH | BBISBIATh CBSI3M  MEXAY
MPOMBIIIICHH ¢usmuecKMH CBOMCTBAaMHM TOPOA M WX | (U3NUECKUMHU CBOWCTBAMH | CBOMCTBAMH MOPOA M WX | (PU3NUECKUMH CBOWCTBAMHU
bIE 51 CBOMCTBaMU IOPOA U UX | MHUKPO- U | IOpOJ M HX MHKPO- H | MHKPO- U MAKPOCTPOEHHUEM. | IOPOJ M HX MHKPO- H
TeHETHYECKHUE MHKpPO- U | MAKpOCTPOCHHUEM. MaKpOCTPOCHHEM. MaKpOCTPOCHHEM.
THUIIBI MaKpOCTPOECHUEM.
MECTOPOKJEH Bnaneer (B1) HE BJIAJICET METOJIONOTHENH | B OCHOBHOM METO0JIOTHEN MoncKa 1 npodeccnoHansHO
Wil TI0JIE3HBIX METOJI0JIOTHEH IOUCKA U | TIOMCKa M UCTIONb30BaHHUsI | METOJI0JIOTHEH TOMCKa 1 UCTIONIb30BAHUS METOJI0JIOTHEl ouCKa U
HCKOIIaCMBIX HUCIIOJIb30BaHU HeﬁCTByIOIJ_II/IX HCIIOJIb30BAHUA HeﬁCTBy}OIHHX TCXHHUYCCKUX HCIIOJIb30BAaHUA
IpU peIICHUH JISWCTBYIOIINX TEXHUYECKUX JICUCTBYIOIINX periaMeHTOB, HOPMAaTHBHBIX | JEHCTBYIOIINX
3ajaq o TEXHUYECKUX pErJIaMeHTOB, TEXHHYECKUX 1 TIPaBOBBIX JIOKYMEHTOB B TEXHUYECKUX
paunoHalbsHO perJIaMeHTOB, HOPMAaTHBHBIX U IIPABOBBIX | PETJIAMEHTOB, o0J1acTi HccIeI0BaHMS pEerJIaMeHTOB,
My u HOPMAaTHBHBIX U JIOKyMEHTOB B 00J1aCTH HOPMAaTHBHBIX U NPABOBBIX | (PU3NYECKUX CBOMCTB HOPMaTHBHBIX U IIPABOBBIX
KOMIUIEKCHOM MPaBOBBIX JJOKYMEHTOB B | HCCIICIOBAHUS JIOKyMEHTOB B 00J1aCTH TOPHBIX TIOPOJI. JIOKyMEHTOB B 00J1acTH
Y  OCBOGHHIO 00J1acTH HCCIIeIOBAHMS (u3NYECKNX CBOHCTB HCCIIeIOBAHMS HCCIIEeJOBAaHMS
MUHEPAIIBHO- (hM3NIECKHUX CBOMCTB TOPHBIX MOPOL. (pU3NIECKUX CBOMCTB (U3NIECKUX CBOMCTB
ChIPHEBOM TOPHBIX IOPOJ, TOPHBIX OPOJ,. TOPHBIX IIOPOJ.




KOMIICTCHIIH

0assl

Konx

Kon n HanmMeHnoBaHue
pe3ynbpTaTa 00y4eHus 110

Kpurepun onieHHBaHUs pe3yIbTaTOB 00yUeHHS

JMCUUTUIAHE 1-2 3 4 5
OI1K-13.2 3Haer (32) | moxo 3HaCT | B OCHOBHOM 3HAeT | 3HAeT KJIACCU(PUKALINIO | MPOPECCHOHAILHO  3HACT
Omnpenensier u KJIacCHU(DUKAIMIO TOPHBIX | KIACCH(MHUKALUIO TOPHBIX | KIaCCH(DUKAIMIO TOPHBIX | TOPHBIX  [MOPOA MO WX | KIacCH(DUKAIMIO TOPHBIX
aHAITU3UPYET opo/T o UX | MOpOJ MO UX (PU3MUYCCKUM | MOPOJ MO UX (pu3HUYeCKUM | (pU3MYECKHM CBOWCTBAM JUIs | MOPOJ MO MX (U3UYCCKUM
BEIIICCTBCHHBII (hU3MYeCKUM CBOWCTBaM | CBOMCTBaM JUIS | CBOWCTBAM JUIS | TIOCTPOCHHUS (u3uko- | cBoiicTBaM JUTS
COCTaB FOPHBIX JUTS MOCTPOCHHS | MOCTPOCHHUS (GuU3MKO- | MOCTPOCHHUS (hU3HKO- | TCOJTOTHYCCKIX MOJIeNiel | TOCTPOCHUS (huzuko-
MOPOJT U PYA U (DU3UKO-TCONOTMYCCKUX | TCOJOTMYCCKUX  MOJCNCH | TeOJOrMYecKux  MOJENeH | mopon TCOJIOTUYCCKUX ~ MOJICIICH
reoJIoro- MoJIesielt mopos opozA nopon opoz
MMPOMBINIJICHHBIC 1
TFeHETHYECKHE THIBI | Y MEeT (Y2) | moxo ymeeT | B OCHOBHOM yMeeT | ymeer AHAJM3UPOBATh | MPOPECCUOHATIBHO — yMeEeT
MECTOPO3KICHHUI aHaM3UPOBAThH aHaIM3UPOBATh aHaIM3UPOBATh BEIIIECTBEHHBIH COCTaB | aHAIN3UPOBATH
MOJIE3HBIX BEICCTBEHHBI  COCTaB | BEIICCTBEHHBIN COCTaB | BELIECTBEHHBIN COCTaB | TOPHBIX MOPOA U  PYA, | BELICCTBEHHBIH COCTaB
HCKOIMAEMBIX TOPHBIX TOPOJ ¥ pyH, | TOPHBIX TOPOJ H Py, | TOPHBIX TOPOJ ¥ PYIH, | FEOJIOrO-NPOMBIIUICHHbIE K | TOPHBIX TOPOX H DY,

r€ojioro-

MPOMBIIIICHHBIE u
TCHCTHYCCKUC THUIIbI
MECTOPOXKICHUM

ITOJIC3HBIX UCKOITIACMBbIX

re0JIOTO-MIPOMBIIIJIEHHBIE
U TEHETUYECKHE  THUIbI
MECTOPOXKICHUN
IIOJIE3HBIX UCKOIIAaCMBIX

re0JIOrO-IPOMBIIIJIEHHBIE
U TEHETUYECKHE  THIbI
MECTOPOKIAECHUHN
IIOJIC3HBIX UCKOIIACMbIX

TCHCTHYCCKHUEC THIIbI
MeCTOpO)KZ[CHI/Iﬁ IMOJIE3HBIX
HCKOIIaCMBbIX

re0JI0r0-MPOMBIILITIEHHBIE
U TEHEeTUYECKHE  THIIbI
MECTOPOXKJICHUN
ITOJIC3HBIX UCKOIIACMBbIX

Bnageer (B2) naBeikaMu
aHaM3a  B3aWMOCBS3HU
MEXAY (QUIBTPAUOHHO-
€MKOCTHBIMH n
TUIOTHOCTHBIMH,
YIPYTUMH,
3JIEKTPOMAarHUTHBIMH,
paaroaKTHBHBIMH,
TETIIOGU3UIECKUMH,
HEUTPOHHBIMU,
aKyCTUYECKUMHU
CBOMCTBaAMH
opoza

TOPHBIX

IInoxo Bnazeer HaBbBIKAMHU
aHau3a B3aMMOCBSI3U
Mexay  (UIbTPalMOHHO-
€MKOCTHBIMH "
IUIOTHOCTHBIMH,
YOpYruMH,
JIEKTPOMarHUTHBIMH,
paloaKTHBHBIMH,
TeTIOPU3UIECKUMH,
HEHUTPOHHBIMY,
aKyCTHYECKUMHU
CBOMCTBaMM
TOpoJ

TOPHBIX

B OCHOBHOM
HaBBIKAMU
B3aMOCBS3H
(UIBTpalnOHHO-
€MKOCTHBIMH "
IUIOTHOCTHBIMH,
YHIPYTHMH,
JIEKTPOMarHUTHBIMH,
panuoaKTHBHBIMH,
TerI0(QU3MIECKUMU,
HEUTPOHHBIMH,
aKyCTUYECKUMHU
CBOMCTBaMM
TIOPOA

BIAJEET
aHajan3a
MEXy

TOPHBIX

BJaJeeT HaBBIKAMM aHAIN3a
B3aUMOCBS3H MEXTy
(buIbTpaLMOHHO-
€MKOCTHBIMU u
IUIOTHOCTHBIMH, YIPYTHMH,
JJIEKTPOMArHUTHBIMH,
PaAnOaKTHBHBIMU,
TEeTIIOGH3UIECKUMH,
HEUTPOHHBIMH,
aKyCTUYECKHUMHU CBOHCTBAMU
TOPHBIX TIOPOJ

npodeccnoHansHO
BIIaJICeT HaBBIKaMH
aHanm3a B3aMMOCBSI3H
MEeXAy (QUIbTpalMoHHO-
€MKOCTHBIMHU u
IUIOTHOCTHBIMH,
YIIPYTUMH,
JIEKTPOMarHUTHBIMH,
panroaKTHBHBIMH,
TeTI0(QU3NYECKUMH,
HEHUTPOHHBIMU,
AaKyCTUYECKHMU
CBOMCTBaMH
opoJ

TOPHBIX




Konx
KOMIICTEHIIMHU

Kon n HanmMeHnoBaHue
pe3ynbpTaTa 00y4eHus 110

Kpurepun onieHHBaHUs pe3yIbTaTOB 00yUeHHS

JVCIATUINHE 1-2 3 4 5

OIIK-13.3 3HaeT (33) | me 3HaeT | B OCHOBHOM 3HAeT | 3HaeT  IeTporpauyecKuii | MpoeCCHOHANBHO  3HAeT
Hcnons3yer neTporpaduaecKuit eTporpaduIeckuil COCTaB | MeTPOrpa(UIecKuil COCTaB | COCTaB TEOJOTHYECKHX | TeTporpauecKuii cocTaB
METOAUKY COCTaB  TEOJIOTMYECKUX | T€OJOTHYECKHX OOBEKTOB | T€OJIOTMYECKUX OOBEKTOB | OOBEKTOB IPHU  PEUIEHUH | T€OJOTHYECKHX OOBEKTOB
U3y4YeHUs U 00BEKTOB TIPH PELICHHM | MPH pEIIeHWH 3ajad [0 | IpH peIleHWH 3ajJad [0 | 3a7ad 110 PalOHaJIbHOMY M | IPH pEIIeHWH 3a/4ad 110
aHanmu3a 3a1a4 [0 | pallMOHAIbHOMY U | paloHaJILHOMY U | KOMIUIEKCHOMY  OCBOCHMIO | pallMOHAJIbHOMY u
nerporpauueckor | panroHaJIbHOMY U | KOMIJIEKCHOMY OCBOEHHUIO | KOMIIJIEKCHOMY OCBOEHHUIO | MHHEPaJIbHO-ChIPhEBOM KOMIUIEKCHOMY OCBOCHHMIO
0 cocTaBa KOMIUIEKCHOMY MHUHEPAIIbHO-ChIPbEBOM MUHEPAIbHO-CHIPHEBOIL 0a3bl MUHEPAIILHO-ChIPbEBOI
Te0JIOTHYECKUX OCBOCHHMIO MHUHEpajbHO- | 0a3bl 0a3bl 6a3bl

00BEKTOB TIPU
pELICHNH 337124 110
palOHAILHOMY H
KOMIICKCHOMY
OCBOCHHIO
MHHEPAJIBHO-
CBIPHEBOI Oa3bI

CBIPHEBOH 03Bl

VYmeer (Y3) BBIIONHATH | HE  yMEET  BBINOJHSATH | B OCHOBHOM yMEeT | yMeeT BBINOJHATE PACUYETHl | MPOPECCHOHANBHO — yMeeT
pacu€Thl MO pe3ysbTaTtaM | pacy€Thl MO pe3yNbTaTaM | BBIIOJNHATH pacd€Thl IO | 110 pe3ynbTaTtaM | BBIMOJHATH PacyéTel MO
neTpOU3HICCKUX neTpoGU3HISCKIX pesynbraTam neTpoGU3HISCKIX pesyibTaTam
9KCIICPHUMEHTOB, CTPOMUT | SKCIICPUMEHTOB,  CTPOHT | HETPOPH3UICCKHX 9KCIICPHMEHTOB, CTPOHT | METPOYUIHICCKHX
neTpodU3HIEeCKIe neTpoGU3MIecKie MOJECIH | SKCIEPUMEHTOB,  CTPOHT | METPO(U3MYESCKUE MOICIH IKCIIEPUMEHTOB,  CTPOUT
MOJIEIH nerpopu3nIecKue MoIeIH neTpopu3nIecKue MoJeIH
Brnaneer (B3) HaBblkamMu | HE  BilaJieeT HaBBIKAMHM | B OCHOBHOM  BIJIafieeT | BJajJeeT HaBBIKAMH aHaiu3a | npodeccroHalbHO
aHajm3a pe3ysbTaToB | aHaJIM3a pe3yJbTaToB | HaBBIKAMU aHajM3a | pe3yJbTaToB KEPHOBBIX | BiajeeT HaBBIKaMHU
KEPHOBBIX HCCIIEIOBAHUN | KEPHOBBIX UCCJICJOBAHUM C | PE3yJbTaTOB  KEPHOBBIX | UCCIIEJOBAaHMI C MOMOUIBIO | aHAIN3a pe3yNbTaToB
c MOMOIIBIO | TIOMOIIBIO  COBPEMEHHBIX | HCCIIEAOBAHUI C | COBpEMEHHBIX TEXHOJIOTHil KEPHOBBIX HCCIIE/IOBaHUIT C
COBPEMEHHBIX TEXHOJIOT U IIOMOIIIBIO COBPEMEHHBIX IIOMOIIBIO COBPEMEHHBIX
TEXHOJIOTUil TEXHOJIOTHil TEXHOJIOT Ui
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