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1. HammeHnoBaHue JUCHUININHBI

Monyns "Dkonornieckas 6€30MacHOCTh HeTerazoBoro komiiekca (Haydabie OCHOBBI TEXHOTEHHOM
Tpanchopmarmn)"

2. MecTO IMCHMILIMHBI B CTPYKTYPE 00pa30BaTeJIbHOM MPOrpaMMbl

JlucrumimHa BXOIUT B BapUaTUBHYIO YacTh biioka « M.1 » oOpa3oBarenbHO IPOrpaMMBbI 110 HAITPABICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noaroroku: 05.04.06 Dxonorust 1 mpupoI0M0Ib30BaHUE

HaIPaBJIEHHOCTH JKOJOTUYECKast 0€301MaCHOCTh TOPHOAOOBIBAIOIINX TEPPUTOPUIA



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuuiuinebel Moayiab "'Jkosoruvyeckas 0e30nacHocTh Hehrerazoporo
komiuiekca (Hayunble 0CHOBBI TeXHOTeHHOI Tpancopmanuu)" y o0ydaromerocs 10HKHbI ObITh
c(OpPMHPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.04.06 Dxonorust U TPUPOIOIIOIL30BaHNE (HAIPABICHHOCTH : JKOJOTHYECKast 0€30MMacHOCTh
TOPHOAOOBIBAIONINX TEPPUTOPHUIA)
OIIK.4 CriocoO6eH NpUMEHSTh IKOJIOTHIECKHUE METO/IbI UCCIICIOBAHMM JIJISl PEIICHUS HAYyIHO-
HCCIIEIOBATENbCKUX U MPUKJIAJIHBIX 33]1a4 MPo(eccroHaIbHOM 1€ TeNbHOCTH
HNuaukaropsl
OIIK.4.1 OcyuiectiisieT cO0p, aHAINU3 U UHTEPIPETALNIO TaHHBIX MOJIEBBIX U JJAOOPATOPHBIX
Ha0JII0/IEHUH, TEOPETUYECKUX PACUETOB U MOJIECITUPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX SKOJIOTMUECKUX
METOZ0B MCCIIEIOBAaHUN
IK.3 CriocoGeH K MpoBeAeHUI0 paboT Mo 00pabOTKe M aHAIN3Y HAyYHO-TEXHUYECKOH nH(pOpMaIUU U
pe3yJIbTaTOB UCCIEAOBAHMI
HNuaukaropsl
IIK.3.1 OcymecTBisieT pa3padoTKy IJIAHOB M METOJUYECKUX MIPOTPaMM MIPOBEACHUS UCCIETIOBAHNIN 1
pa3paboTok
IIK.5 Cnoco6eH Kk O1eHKE COCTOSIHUS PUPOTHON CPeIbl M pa3paboTKe peKOMEHIAIMNA IO €€ COXPAHEHUIO
HNuauxkaropsl
IK.5.1 [TnanupyeT 1 TpoOBOAUT AUATHOCTUKY COCTOSIHUSI IPUPOIHON CPE/Ibl, MPUMEHSSI COBPEMEHHbBIE
METO/IbI UCCIIETIOBAHUS



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

05.04.06 DOxonorust U MPUPOIONOIL30BaHUE (HAIIPABICHHOCTD:
Okonoruyeckas 6€30MacHOCTh FTOPHOAOOBIBAIOIINX TEPPUTOPHUA)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 4
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 36
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 12
3aHATHI
IIpoBenenne NpakKTHYECKHUX 24
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 72

@®opMbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

3auer (4 TpumecTp)

aTreCcralum




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Konuenuusi TeXHOreHHO# TpaHcpopManuu NPUPOAHON Cpeabl
TexHorennas Tpancopmarus IPUPOIHON cpeibl — MPOLECC U3MEHEHUS TPUPOJIHBIX KOMIOHEHTOB U
KOMIIJIEKCOB 11O BO3IICI>'ICTBI/I€M HpOI/I3BOIICTBCHHOI>'I ACATCIIBHOCTH . HpeoGp%OBaHHe 3KOCHUCTEM BBI3BIBACTCS
COBOKYITHOCTBIO T€OXUMHUYECKHX MPOLIECCOB, CBSI3aHHBIX C TEXHUUECKON U TEXHOJIOTUYECKOU 1eATETbHOCTHIO
J0JIeH, HaIlpaBJICHHOM Ha U3BJIEYEHUE U3 OKPY KaIOIIeH cpeibl, KOHIIEHTPUPOBAHUE U MEPETPYNITUPOBKY
MHHCPAJIBHBIX U OPraHUYCCKUX COGHHHCHHﬁ. N3menenue MPUPOAHBIX KOMIIOHCHTOB MNPUBOAUT K HAPYIICHUIO
MeTabonu3ma, QYHKIIMOHUPOBAHUIO U CTPYKTYPbI HCXOHBIX MPUPOTHBIX KOMIUIEKCOB, BIUIOTH J0 TIEpeXo1a uxX
B pe3yJIbTaTe CMEH coCTOsTHUH ((a3) U3 psaia OMOTEHHBIX B aOMOTEHHBIE.
B reorpaduu u sxonoruu ureabHOe BpeMs pa3BUBAIOTCS MIPEICTaBICHUS O TpaHC(HOPMAIIUU TPUPOTHOM
CpCabl. B HACTOAIICC BPCMA AKTUBU3UPOBAJIMCH UCCIICAOBAHM, OGYCJIOBJICHHBIC HCOGXOI[I/IMOCTBIO OLCHKHU U
MPOTHO3a aHTPONOTCHHBIX MOCIEICTBUI N3MEHEHH B Onocdepe, bnoreocdepe, manamadTHOH,
reorpaduyeckoil 000710YKaX U UX ydacTKax.

MeToanuyecKknii KOMILIEKC JJIs1 M3y4YeHUs] TeXHOTeHHOM TpaHcdopManumn
Ha 6a3e chopmynmpoBaHHOM KOHIENIIMH TEXHOTEHHON TpaHCPOpMAIMN Ha3€MHBIX 9KOCUCTEM pa3pabOTaHbI
OCHOBBI KOMITJIEKCHOM METO/0JIOTMH UCCIIEN0BAaHUS U3MEHEHUI IPUPOIHON Cpeabl IPU IKCILTyaTaluu
HEPTSIHBIX MECTOPOXKICHUN PETHOHA.
Hacrosiiee reoskonoruueckoe UCCieI0BaHUE MOCBAIICHO N3YUYEHUIO0 HEPAPXUUECKH OpPTraHU30BaHHBIX
HKOCHCTEM, HAXOSAIINUX MOJT TEXHOT€HHBIM BO3/I€HCTBUEM.
Jlnst pakTOpOB, NEHCTBYIOUIMX B IPUPOTHON Cpelie, CO3IaHO OONBIIOE YHUCIIO KIACCU(PHUKAINN, TOCTPOSHHBIX
Ha IPUHLHUIAX X FeHe3Huca, IEPUOJUYHOCTH U BpEMEHH JIeHCTBUS, MacIiTaboB mpoctpancTsa. B 60-rr XX
BEKa CTaJIM BBIACIATH OTJEIbHYIO IPYIITY, TAK HA3bIBAEMBIX, AHTPOTIOI'€HHBIX (PAKTOPOB, 00YCIOBICHHBIX
XO3IMCTBEHHOM U JPYroM AesTeIbHOCThIO uenoBeka [254]. Takoe BbiieIeHHE U TPOTUBOMOCTABIICHHUE B
OTAENBHYIO PA3HOBUIHOCTD MIPUYMH ONPEACIAIONINX PAa3BUTHE UIIH JETPalalliio reorpaduaeckoil cpebl
KHU3HEAESTEILHOCTH YEJI0OBEYECKOT0 00IIECTBA, HECOMHEHHO, B CBOE BpeMsl ObLII0 onpasaaHo. O HAKO cleayeT
MIPU3HATh, YTO AHTPOIIOTEHHBIE (PAKTOPBI MOTYT OBITh JIMILL OMOJIOTHYECKUMH, XUMUUYECKUMH, (PU3NUECKUMH.
U B 3TOM CcMBICIE, BO3CHCTBIE UeIOBEKa HUYEM HE OTIMYAeTCs OT APYruX OHoNIornueckux BuaoB. Jlaxe mo
Macitabam B IPOCTPAHCTBEHHOM U BPEMEHHOM OTHOIICHHUHU B UCTOPUH Onochepbl MOKHO HAUTH CXOXKHUE
pUMepbI TpaHchopMaIy MPUPOTHON cpebl. InHaMiuka U3MEHEHUsT YKOCUCTEMBI 00YCIIOBIEHA
SHJOT€HHBIMH M SK30T€HHBIMHU IPOLIECCaMU, MPOXOAUT B (hopMe Jerpajalii U BOCCTAHOBJICHUS, CMEH
BUJIOBOT'O COCTaBa, KPyrOBOPOTa BEIIECTB.
Jlnst u3y4yeHus TpaHCPOpMaLMU Ha3eMHBIX SKOCHCTEM UCIIOIb30BaJICA MOJIX0/, OCHOBAaHHbIM Ha CHHTE3E,
JIOCTaTOYHO TPAJULIMOHHBIX B IKOJOTUYECKUX UCCIIET0BAHUAX, TOKOMIIOHEHTHOTO c11oco0a, Ipu KOTOPOM
cCHauaja U3y4aroTcsl CBOMCTBAa OCHOBHBIX YacTeH, a 3aT€M 3TH CBEICHHUS HKCTPANOIUPYIOTCS Ha CUCTEMY B
1[EJIOM ¥, 00paTHOTO, LIEJTOCTHOTO CIIOco0a, KOTOPBIH MpeArnoIaraeT u3MepeHne MOCTYIUICHUH U BBIX0/1a
Pa3IMYHBIX BELECTB, SHEPTUH, OLIEHKH COBOKYIHBIX U AIMEPPKEHTHBIX CBOMCTB HEIEITMMOM CUCTEMBI.
JUis qydiiero HOHMMaHuUs MPUPOTHO-TEXHOTEHHBIX MIPOLECCOB, MPOTEKAIOIINX B €CTECTBEHHBIX YCIOBHSIX,
MPUMEHSUTUCH TAKKE METObI SKCIIEPUMEHTAIBHOIO U MaTEMaTHYECKOTO MOJECIIUPOBAHHUS.
CoBpeMeHHBII YPOBEHb U3YUEHHOCTH M€0IKOJIOTHUECKUX MPOIECCOB TpaHCHOpMAIIMK TTO3BOJISIET OMPEIEIIUTh
OCHOBHBIE TPUHLUIIBI UCCIIEAOBAHHM 1O TpaHC(HOPMAIIMK HA3EMHBIX SKOCHCTEM.
Heo6xonumo BEIsIBIEHUE CTPYKTYPHO-(YHKIIMOHAIBHBIX B3aUMOACHCTBUI OCHOBHBIX 3JIEMEHTOB SKOCHCTEMBI
(6uoTtomn, aBTOTPOBI-MPOAYLEHTHI, TeTEPOTO(BI-KOHCYMEHTHI, CAIPOTPOPBI-PEAYIICHTHI) U UX PEAKIIUU Ha
TEXHOT€HHOE BO3/ICIICTBHE, a TAKXKe BBISBICHUE BIUSHUSA U3MEHEHUN OJIHOTO 3JIEMEHTAa Ha U3MEHEHUE B
CUCTEMBI B LIEJIOM.

B cBs13u ¢ 3TUM BO3HUKAET HEOOXOAMMOCTh U3YUEHHUS MTPOLIECCOB TPaHCPOPMAIIMH 3KOCUCTEM, HAXOIAIINXCS B
YCIIOBUSIX 3arpsi3HEHUs, A1 pa3paboTKH HayYHO OOOCHOBAHHBIX OLIEHOK U pa3pabOTKH pEHIeHUH 10



HOpMAaJIHM3aIH Cpebl OOUTAaHUS Ha JIOKATHHOM, PETHOHAIBHOM U TTI00aIhHOM YPOBHE.

OcHoBHOM (DYHKIIMOHATIBHON €IMHUIIEH OpraHN3allui IPUPOIHON Cpelibl ABIsIeTCs SKocucTeMa. Jlns
HKOCHCTEM BAYKHOM XapaKTEPUCTUKON COCTOSIHMS SIBJIIETCS CPElla Ha BBIXOJIE U cpesia Ha BXxoze. OCHOBHbBIE
KOMITOHEHTBI 3KOCHUCTEMBI - aBTOTPODBI-NPOTYIIEHTHI, FETEPOTPOPBI-KOHCYMEHTBI, T€TEPOTPODbI-peayLIEHTHI
(canmpoTpodsl), OMOTOM, TOTOK SHEPTHUH U KPYTOBOPOT BemecTB [285]. Y CTONYMBOCTh MPUPOTHBIX CUCTEM IO
OTHOIICHUIO K TEXHOTEHHBIM (haKTOpaM OMpeAesIeTCss XapaKTepOM TEXHOTCHHOTO BO3JICHCTBHS U X
COOCTBEHHBIMU CBOWCTBaMH, B IAaHHOM CITy4ae CTPYKTYPOH U XapakTepoM (pyHKIIMOHUPOBAHHUSL.

N3yuenune TpanchopMaum 3KOCUCTEMBI MTPEACTaBIsETCS Hanbosee 3 (HEKTUBHBIM, KOT/Ia BCE MPUMEHSIEMbIC
MeTOJIbl (HaOII0IeHUE, SKCTIEPUMEHT, MOACIMPOBAHNE) HHTETPUPYIOTCS B €ITUHOM IPOLIECCe
T€09KOJIOTMYECKOT0 UCCIIEA0BAHNUS.

Texnorennasi TpancopManusi IKOCHUCTEM NMPHU 100b14e HehTH
Tpanchopmanivs Ha3eMHBIX YKOCUCTEM MPH IKCIUTyaTallMd MECTOPOKACHHA He(DTH — IMOCIeI0BaTeNIbHAs U
[MUKJIMYHAsE CMEHA WX COCTOSHHI JeTPpaJallHiOHHOTO M BOCCTAHOBUTEIBHOTO HAIIPABIICHHSI, KOTOPBIH HMeEeT
oOpaTUMBIi (30HAJIBHBIN) U HEOOPATUMBIH (a30HATBHBIN) XapaKTeP, BOSHUKAIOIIAS B PE3yJIbTATE
B3aMMOJICHCTBUS 3arps3HUTENCH, OMOTONa M OMOTHYECKUX KOMIIOHEHTOB, 00YCIIOBIIEHHAS IIOCTOSTHHBIM H/WIH
MEPHOANYECKUM BO3JICHCTBUEM TEXHOTEHHBIX (DaKTOPOB.
Hcxons u3 monoxenuit nanamadTHo-Onoreorpaduaeckoii, BOJOCOOPHON OpraHU3alliy MPUPOTHON CPEIbl,
CTPYKTYPHO-(DYHKIIHOHAILHOM B3aUMOCBSI3M OCHOBHBIX KOMIIOHEHTOB DKOCHUCTEM OBLIH OTIPE/ICIICHBI
HaIpaBlIeHUE, COCTOSTHUE, O0PATUMOCTh M MAacIITa0bI MPUPOAHO-TEXHOTEHHBIX MPOIIECCOB.
Nzydenne TpanchopMannuy Ha3eMHBIX SKOCUCTEM OCHOBAHO Ha pa3paboTKe U MPUMEHEHUH eIMHOTO
KOMILIeKca cOopa 1 aHa3a HHQOPMAITUH O COCTOSTHUH MIPHUPOTHON CPEIIbl, BKIIFOYAIOIIETO B ce0s1 METOIbI U
METOMKH CJICKEHHSI 32 PACIIPOCTPAHECHUEM TEXHOTCHHBIX BO3/ICHCTBHI, N3MEHEHHEM OMOTOMA, aBTOTPO(OB,
reTepoTpodoB U canpoTpodoB ¢ YIETOM OCOOCHHOCTEHN MPOCTPAHCTBEHHO-UEPAPXUUECKOIN OpTaHU3aINH
TEPPUTOPHH.
[To mannmadTHO-OMOreorpadueCKUM 0COOEHHOCTSIM PETHOHA, OMOTCOXUMHUUYECKUM acleKTaM TeXHOTEHHOTO
BO37elicTBUS Ha Tepputopuu [lepmckoro [Ipeaypaibs BbIIEICHBI PaiioOHbI CO CIEU(PUIESCKAM POTEKAHUEM
TpaHcopMaIiK: CpeaHss Taiira, ro)kHas Taira, KyHrypckas JecocTens, IUPOKOIMCTBEHHO-XBOMHBIE Jieca.
doHOBas AHTPOTIOTCHHAS HArPy3Ka MPUBOJIUT K TpaHC(hopMaImu Ha3eMHBIX SKOCHUCTEM, KOTOpast Haubosee
CYIIIECTBEHHO BBIPAXKAETCSl HA PETHOHAIIEHOM YPOBHE B OMOJIOKEHHH, CHIDKCHHH pa3HooOpasus. CoBpeMeHHOE
COCTOSIHUE TIPUPOJTHON CPEJIbl HA TEPPUTOPUH JCATEIBHOCTH HEPTEIOOBIBAIONINX PEAPUITHIA
XapaKTepu3yeTcs CYIIeCTBEHHBIM Pe0Opa30BaHUEM I0KHBIX TeorpaduIecKiX paioHOB.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. bBy3makos C. A.,Koctapes C. M. BBenenue B 3KOJI0THYECKUA MOHUTOPHHT: [ yaeOHOe ocobue]/C. A.
by3maxkos, C. M. Kocrapes.-I1epmb,2009, ISBN 978-5-7944-1317-5.-178.-bubmmorp.: c. 114

2. Anekceenko B. A.,bysmakoB C. A.,ITanun M. C. I'eoxumus okpyskaromiei cpeapl:ydyeOHoe nocodue Juist
CTYAEHTOB, o0yuaromuxcs o cnenuaibHocTu "[Ipuponononb3oBanue” HarpaBaeHus "DKOIOTUS U
npupoaonons3oBanue'/B. A. Anekceenko, C. A. byamakos, M. C. [1anun.-Ilepmp,2013, ISBN 978-5-7944-
2113-2.-358.-bubnuorp.: c. 354-358

3. byamakos C. A.,KoctapeB C. M. TexHOreHHbIE U3MEHEHUS] KOMIIOHEHTOB ITPUPOJAHOM CpE/ibl B
HedTenoOrBatonx paiionax [lepmckoit o6mactu/C. A. Bysmakos, C. M. Koctapes.-Ilepmb:U3naTenscTBo
ITepmckoro ynusepcurera,2003, ISBN 5-8241-0311-9.-171.-bubnuorp.: c. 159-170

JdomosHuTeIbHAS:
1. 'eomonutopunr:Meton.ykas./Ilepm.yH-T;Coct.C.A.by3makos.-ITepmp,1999.-12.

2. bysmaxos C. A.,Koctapes C. M. Beeenue B 3K0J1I0ru4eckuii MOHUTOPHUHT: [yuebHoe nocooue]/C. A.
by3maxkos, C. M. Kocrapes.-I1epmb,2009, ISBN 978-5-7944-1317-5.-178.-bubmumorp.: c. 114

3. buoreonieHonorusi, oxpana npupossl 1 I'. A. BoponoB:[Hayuno-nonynsipaoe u3gaaue]/C. A. by3makos [u
ap.].-Ilepme: IITHNY,2020, ISBN 978-5-7944-3543-6.-158.-bubnuorp. tpyaos I'. A. Boponosa: c. 92-157
https://elis.psu.ru/node/642019

4. Atnac [lepmckoro kpast/[C. A. byamakos, A. U. 3eipsnos, B. I'. Kanuaun u gp.] ; mox o6mr. pexa. A. M.
Taptakosckoro.-ITepmp,2012, ISBN 978-5-7944-2015-9.-124.

5. Xaycros, A. I1. HopmupoBaHue 1 CHIDKCHHE 3arpsS3HEHUS OKPYIKAIOIICH Cpe/Ibl : YICOHHK IS
akameMuueckoro Oakamaspuara / A. I1. XayctoB, M. M. Penuna. — 2-e uz ., nepepad. u gorn. — Mocksa :
NznarensctBo HOpaiit, 2019. — 387 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-9103-1. —
Texcr : anextponnsiii // DBC IOpaiit [caiit]. https://www.urait.ru/bcode/432790

6. AHTpomnoreHHas TpaHcgopmanus IpupoaHOi cpenbl.HayuHble yTeHus namatu H. @. Peitmepca u ©. P.

I tunemapka/Ilepm. roc. Hail. uccnea. yH-T, Kad. OuoreoneHoI0rum u oxXxpaHsl IPUPOIbIL.-
[epmp:II'HNY,2016.Beimn.2/mox pen. C. A. bBy3makosa.-2010.-348.-bubauorp. B koHIe CT.. - Aid. ykas.: c.
346-347



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.elibrary.ru/defaultx.asp [IJIATO®OPMA eLIBRARY.RU
https://atps.psu.ru/index.php/antr/for_reviewers Xypnain ATIIC
https://www.elibrary.ru/defaultx.asp [IJIATO®OPMA eLIBRARY.RU
https://atps.psu.ru/index.php/antr/about AaTponorennas Tpanchopmalus IPUPOTHON CPEIbI
https://www.elibrary.ru/defaultx.asp [IJTATO®OPMA eLIBRARY.RU
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pasoBarenbHblii mpolece o aucuuminie MoayJb '"Jkonorudeckas 6e30MacHOCTb He(pTerazoBoro
koMmIiekca (Hayuynbie 0CHOBbI TEXHOTeHHOM TpaHcdopmanun)' npeanoiaracT UCIOIb30BaHUE
CJIETYIOIIEr0 MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

[Ipe3enTanrioHHble MaTepUabl (CIal bl IO TEMaM JIEKIIMOHHBIX M MPAKTUYECKUX 3aHITUI); JOCTYII B PEKUME
on-line B DnekTpoHHyo 6nbmnoTeunyto cucremy (ObC); mocTym B 371eKTpOHHYIO HHPOPMAIIMOHHO-
o0pa30BaTeNbHON Cpely YHUBEPCUTETA.

HHTEpHET-CepBUCHI U 3JIEKTPOHHBIE PECYPCHI (TIOMCKOBBIE CUCTEMBI, DJIEKTPOHHAS MOYTa, TPOpecCHOHATbHbIE
TEMaTH4YeCKHe YaThl U (POPYMBI, CHCTEMBI Ay IO M BUJE0 KOH(PEPEHIINH, OHJIAlH SHIIUKIONEIUH U T.1I.)
Oducneriii maket npunoxxenuii «LibreOfficey. IIporpamMMel, AeMOHCTpALIMU BIIEO MAaTEPHAIIOB
(mpourpsIBaTensb).

1O na HOYTOYK: OC «AnbT O0pazosanue» (Jorosop Ne J1C 003-2020).

Z[I/ICL[I/IHJ'II/IHa HC IPEAYCMATPUBACT UCIIOJIb30BAHUE CIICLIUAJIBHOT'O IIPOTPaAMMHOI0 obecrieueHus.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabunetax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

cuctema BHIcoOKOoH(epeHTICBs3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHHS
TEKCTOBBIX MaTEPUAIIOB U MPE3CHTAILINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSEMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOX0AMMOI JJIf1 OCYIIeCTBICHUSA
00pa30BaTeJbHOI0 MPOLECcCca M0 JUCUUILIHHE

Jlist mpoBeieHns 3aHATUH CEMUHAPCKOTO (ITPAKTUYECKOT0) TUTIA, IJIsl TPYIIOBBIX U WHIUBUTY ATbHBIX
KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMU - Ay IUTOPHS], OCHAIIIEHHAS
MPE3CHTAIIMOHHON TEXHUKOU (TIPOEKTOp, 3KpaH, HOYTOYK) C COOTBETCTBYIOIINM IPOTPAMMHBIM 00ECTICUCHUEM,
MEJIOBOM (1) WM MapKEpPHOU JOCKOM.

CaMmocTosTenbHast paboTta: AyIuTOpHs s CAMOCTOSTEIbHONU paboThl, OCHAIIIEHHBIN KOMITBIOTEPHOW TEXHUKOM
C BO3MOXKHOCTBIO MOAKITIOYEHUS K ceTu «IHTepHeT», 00ecTieYeHHbIN JOCTYIOM B 3JIEKTPOHHYIO
UH(OPMaLIMOHHO-00Pa30BATENBHYIO CPEAy YHUBEPCUTETA.
[Tomemenus Hayunoii 6uommorexku [I'HUY.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieueHust caMOCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100a7IbHONM KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbroTepbl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omneparmonnas cuctema ALT Linux;

Odwucnprii maker Libreoffice.

CnpasouHo-npaBoBas cucteMa «KoncynbrantlImocy



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
Moayab "Jkonoruveckasi 6e30nacHocTh Heprerazoporo komiiexkca (Hayunbie 0CHOBBI
TeXHOreHHOoi Tpanchopmanun)"

I[Inanupyemble pe3yabTaThbl 00yUeHHS N0 JMCUMUILIMHE 5 (OPMHPOBAHNSA KOMIIETEHMH.
NHaukaTopbl U KPUTEPUHU UX OIEHUBAHUS

OIIK .4

Cnoco0eH MpUMEHSITh IKOJIOTHYeCKHE MeTO/Ibl UCCIe0BAHUIL 1JIsl pellleHUs] HAy4YHO-
HCCJIEI0BATEIBLCKUX H MPUKJIAJIHBIX 32/1a4 NP0 ecCHOHATBHOM 1eATeJIbHOCTH

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yJbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
OIIK 4.1 3HATD meronuku cbopa, HeynoBierBopures

OcymecTBser coop,
aHaIu3 U
MHTEPIIPETAINIO TAHHBIX
MOJICBBIX U
J1a00paTOPHBIX
HaOJIIOICHUH,
TEOPETHYECKHIX PACUeTOB
1 MOJICITUPOBAHMSI C
MIPUMCHECHUEM
COBPEMEHHBIX
AKOJIOTHYECKUX METOJIOB
HCCIIEI0BAHUI

aHaJu3a JaHHbBIX MOJIEBBIX U
1a00paTOPHBIX HAOIIOIEHUH,
TEOPETUUECKHUX PACYETOB U
MOJIeJIMPOBAHUS B 001aCTH
AHTPOIIOTeHHOM TpaHCchOpMaIuu
npupoaHoi cpensl YMETDH
IPUMEHSATh METOJIUKH cOopa,
aHaJM3a ¥ HHTEPIpETAIN
JTAHHBIX TIOJIEBBIX U
1a00paTOPHBIX HAOTIOICHUH,
TEOPETUYECKUX PACUETOB U
MOJICTTUPOBAHUS B 001aCTH
AHTPOIIOTeHHOM TpaHchopMaun
npuponHoii cpenst BIIAJIETD
METO0JIOTUE MHTEPIIPETALH
JAHHBIX TTOJIEBBIX

1 1ab0paTOPHBIX HAOTIOCHUH,
TEOPETUYECKHUX PACYETOB U
MOJICIIUPOBAHUS B 00JIACTH
aHTPONOreHHOU TpaHchopmanuu
IIPUPOJHOU Cpebl

HE 3HAET meroauku cOopa HHTEpIIpeTaluu
JTAHHBIX TTOJIEBBIX U
1ab0paTOPHBIX HAOIIOIEHUH, TEOPETUIECKUX
pacdeToB ¥ MOACIUPOBAHUS B 00JIacTH
aHTPOTIOTeHHOHN TpaHC(hOPMaLIUU TIPUPOTHOM
cpeasl, HE YMEET npuMeHsTs METOIUKHU
cbopa, aHaNM3a U UHTEPIIPETAINH JTaHHBIX
MOJIEBBIX U JIA0OPATOPHBIX HAOTIOACHHUIA,
TEOPETUYECKUX PACYETOB M MOJEIUPOBAHUS B
00J1aCcTH TEXHOTEHHOM TpaHchopmaruu
npupoaHoit cpensl, HE BJIAJIEET
METOOJIOTUEH UHTEPIIPETAIINHN TAHHBIX
MOJICBBIX U
na0opaTOPHBIX HAOIIOIEHUH, TEOPETUIECKUX
pacyeToB U MOJEIUPOBAHUS B 00JIaCTH
TEXHOTE€HHOH TpaHchOopMaIK MPUPOTHOM
Cpenbl

YaoBaerBopuTeabH
3HAET metomuku cOopa, aHanm3a u
WHTEpIpPETAIMH JTaHHBIX MOJEBbIX U
1ab0opaTOPHBIX HAOIIOIEHUH, TEOPETUIECKUX
pacdeToB ¥ MOAEIUPOBaHUS B 00JIacTH
aHTPOTIOTeHHOHN TpaHC(hOpPMaLIUU TIPUPOTHOM
cpenbl, YMEET npumMeHsATs MeTOIUKH cOOpa,
aHaJIM3a U UHTEPIPETALNN JAHHBIX MTOJIEBBIX U
71a060paTOPHBIX HAOIIOIEHUH, TEOPETUUECKUX
pacyeToB ¥ MOJAEIUPOBaHUS B 00JIacTH
AHTPOIIOTCHHOU TpaHChOpPMAITUU TPUPOTHON
cpensl, BIAJEET merononorueit coopa,
aHaJIM3a U UHTEPIPETALUN JTAHHBIX MTOJIEBBIX U
na00paTOPHBIX HAOIIOIEHUH, TEOPETUIECKUX
pacyeToB U MOJEIMPOBAHUS B 00JaCTH
aHTPOIIOTEHHOH TpaHCchOpMAIK TPUPOIHOM
CpeJibl, HO IOMYCKAeT 3HAYUTEIbHBIC OMTUOKU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
3HAET metoauku cOopa, aHau3a 1
WHTEPIIPETAINU JAHHBIX MOJIEBBIX U
71a00paTOPHBIX HAOIIOIEHUH, TEOPETUUECKUX
pacyeToB ¥ MOJEIUPOBAHUS B 00JIACTH
aHTPOTIOTeHHOHN TpaHCc(hOpMalU TPUPOTHOM
cpenbl, YMEET npuMeHsaTs MeTouku cOopa
aHaJIM3a U UHTEePIIPETAlUU JAHHBIX MOJIEBBIX U
J1a00paTOPHBIX HAOJIOICHHU, TEOPETHUECKHIX
pacueToB ¥ MOJEIUPOBaHUS B 00J1acTU
aHTPONOreHHON TpaHc(hOpMaluy IPUPOTHOM
cpensl, BIAJIEET merononorueit coopa,
aHaJIM3a U UHTEPIIPETALNN JAHHBIX MTOJIEBBIX U
1ab0paTOPHBIX HAOIIOIEHUH, TEOPETUIECKUX
pacyeToB U MOJICIMPOBAHUS B 00JIACTH
aHTPOIIOTeHHOH TpaHchOpMAIK TPUPOIHOM
Cpelbl, HO JOIyCKaeT HEKOTOPbIE HETOYHOCTH

Otiamn4yHo
3HAET metoauku cOopa, aHamu3a 1
WHTEPIIPETAIIMH JAHHBIX MTOJICBBIX U
1a00paTOPHBIX HAOIIOIEHUH, TEOPETUUECKUX
pacyeToB U MOJICIMPOBAHUS B 00JIACTH
aHTPOTOTeHHON TpaHCc(hOpMalUy TPUPOTHOM
cpenbl, YMEET npumMeHsATh MeTOIUKH cOOpa,
aHaJlM3a U UHTEPIIPETALUU JAHHBIX MOJIEBBIX U
J1a00paTOPHBIX HAOJIOICHUA, TEOPETHUECKIX
pacyeToB ¥ MOJEIUPOBaHUsS B 001acTH
aHTPONOreHHON TpaHc(hOpMaluy IPUPOTHOM
cpensl, BIAJIEET merononorueii coopa,
aHaJIM3a U UHTEPIIPETALNN JAHHBIX MTOJIEBBIX U
1ab0paTOPHBIX HAOIOIEHUH, TEOPETUIECKUX
pacyeToB U MOJICIMPOBAHUS B 00JIACTH
aHTPOIIOTEHHOH TpaHCchHOpMAIK TPUPOTHOM
Cpelbl

IIK.3

Cnoco0eH K npoBeeHUI0 padoT 1o 00padoTKe U AHAJIU3Y HAYYHO-TEXHUYECKOM HH(popManuu u
pe3yabTaTOB MCCIACI0BAHNM

Komnerennus Ilnanupyemsble pe3yibTaThl Kpurtepun onennBanus pe3yJibTaToB
(MHAUKATOP) o0y4ueHust o0y4eHust
IK.3.1 3HATD npuHume! pa3paboTku HeynosierBopureJ
OcyecTBisieT TJTAHOB Y METOJUYECKHX HE 3HAET npuHiuns! pa3pab0oTKu MIAHOB

pa3palboTKy MJIaHOB U
METOJIMYECKUX MTPOrpaMMm
MIPOBECHUS

porpamMM IPOBEICHHUS
HCCIIENOBAHUI B 00J1acTH
AHTPONOreHHOU TpaHchopmanuu

METOANYECKUX MPOrpaMM MPOBEACHUS
UCCIIeIOBaHUM B 00JIACTH aHTPOTIOT€HHOM
Tpanchopmaruu npupoaHoi cpeasi, HE




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
HCCIIeIOBAaHUM U npupoaHoit cpeasl YMETD HeynosierBopureJ

pa3paboTok

MPUMEHSTH IPUHIIUITHI
pa3pabOTKH TIJIAaHOB U
METOJUYECKHX POrpaMm
MIPOBEICHHS UCCIIENOBAHUI B
00J1aCTH aHTPOIIOTCHHOU
TpaHchopMaIuu IpUPOTHON
cpensl BJIAJIETD npuniunamu
pa3pabOTKH TMJIaHOB U
METOIUYECKIX TIPOrpaMm
IIPOBEJICHHS UCCIENOBAHNN B
00JacTH aHTPOMOTEHHOM
TparchopMaIu NPUPOTHON
Cpensl

YMEET npumMeHsTh NIPUHLIUIIBI Pa3paboTKH
IUIAHOB U METOUYECKUX IPOTrpamMm
IIPOBE/ICHUS HCCIIEI0BAHUI B 00JaCTH
aHTPOIIOTeHHOH TpaHchOopMaIK TPUPOIHON
cpensl, HE BJIAJIEET npuniunamu
pa3pabOTKHU IJIAHOB U METOJNYECKUX MPOrpaMm
IIPOBE/ICHUS HCCIIEI0BAHUI B 00J1aCTH
AHTPOIIOTCHHOU TpaHChOpPMAITUU TPUPOTHON
Cpenbl
YnoBaerBopuTebH

SHAET npusIunsr pa3paboTKu TUIAHOB U
METOINYECKUX MTPOrPaMM IIPOBEACHUS
HCCIIEIOBaHUM B 00JIaCTH aHTPOIIOI€HHOMN
TpaHcopmaruu npupoanoi cpeasl, YMEET
IIPUMEHSTH IPUHIMIIBI pa3padO0TKH IIJIaHOB U
METOJIMYECKUX MTPOrpPaMM IIPOBEACHUS
UCCIIEIOBAaHMI B 00JIACTH aHTPOIIOT€HHOU
Tpanchopmaru npupoanoii cpensl, BJIAJIEET
MPUHIUIIAMHU pa3pabOTKH IJIAHOB U
METOJIMYECKUX [TPOrPaMM IIPOBEAECHUS
UCCIIeIOBaHUI B 00JIACTH aHTPOIOI€HHON
TpaHchopMaIy IPUPOIHOHN cpeibl, HO
JI0IYyCKAaeT MHOTO CEPbE3HBIX OLIMOOK

Xopomuo
3HAET npuHuuns! pa3paboTKH IJIaHOB U
METOJINYECKUX MTPOrPaMM IIPOBEAECHUS
UCCIIeIOBaHUM B 00JIACTH aHTPOIOI€HHOM
Tpanchopmaruu npupoaHoit cpeasl, YMEET
IPUMEHSATh MPUHLUIIBI Pa3pabOTKH IIJIAHOB U
METOJIMYECKUX MTPOrPaMM IIPOBEACHUS
HCCIIEIOBaHUM B 00JIaCTH aHTPOIIOI€HHOMN
Tpanchopmarmu npupoanoit cpens, BJIAJIEET
MPUHLIMIIAMHU Pa3pabOTKH IJIAHOB U
METOJIMYECKUX MTPOrPaMM IIPOBEACHUS
UCCIIeIOBAaHMI B 00JIACTH aHTPOIIOT€HHOU
TpaHchopMaIy TPUPOIHOH cpeibl, HO
JIOMYCKaeT OUTHOKHU

OT1au4Ho
3HAET npuHuuns! pa3paboTKH IJIAHOB U
METOJINYECKUX MTPOrPaMM IIPOBEACHUS
UCCIIeIOBaHUI B 00JIACTH aHTPOIOI€HHON
Tpanchopmanuu npupoanoit cpensl, YMEET
IPUMEHSATH MPUHLUIBI pa3pabOTKH IIAHOB U
METOJINYECKUX MTPOrPaMM IIPOBEAECHUS




KoMnerennus

IInanupyemble pe3yJbTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0yueHust o0y4eHust
OtiamnuyHo
MCCIIeIOBAaHMI B 00JIACTH aHTPOIIOT€HHOU
Tpanchopmarmu npupoanoit cpensl, BJIAJIEET
INPUHIUIAMU pa3pabOTKH IIAHOB U
METOANYECKUX MPOTPaMM MPOBEACHUS
UCCIIeIOBaHMM B 00JIaCTH aHTPOTIOT€HHOM
TpaHcpopMaIiy NPUPOTHON CPEIbI
HK.5
Crnoco0eH K olleHKe COCTOSIHUSI IPUPOJAHOM cpelibl M pa3padoTKe peKOMEeH/Ialluil 1o ee
COXpPaHEHHIO
KoMmnerenuus IlnanupyemMsble pe3yJibTaThl Kpurtepun onennBanus pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.5.1 3HATD kputepuu OLieHKH IpU HeynosierBopure

[Inanupyet 1 MpoBOIUT
JIMAarHOCTUKY COCTOSTHUS
MIPUPOJAHON CpeIbl,
MIPUMEHSIS COBPEMEHHBIE
METO/bI UCCIIETOBAHUS

JTMarHOCTHKE COCTOSIHUS
KOMIIOHEHTOB IPUPOTHON Cpeibl,
IPUMEHSISI COBPEMEHHBIE METObI
T€03KO0JIOTMUECKHUX MCCIIEI0BAHUN
YMETD npuMeHsTs KpUTEpUH
OLICHKH IIpU TUarHOCTUKE
COCTOSIHUSI KOMIIOHEHTOB
IIPUPOJIHOM CpeNbl, IPUMEHSSA
COBPEMEHHBIE METO/IbI
r€03KO0JIOTHUECKUX UCCIEI0BaHUI
BJIAIETD kputepusiMu OLIeHKH
IIPU TUATHOCTUKE COCTOSIHUS
KOMITOHEHTOB ITPUPOJHON Cpebl,
INPUMEHSISI COBPEMEHHBIE METObI
I€03KOJIOIMUECKUX HCCIIeI0BAHUN

HE 3HAET xpurtepun olieHKH Mpu
JMAarHOCTUKE COCTOSIHUSA KOMIIOHEHTOB
MIPUPOJHOM Cpe/ibl, IPUMEHSISI COBPEMEHHBIE
METOJIBI T€0IKOJIOTHYECKUX HccaemoBandnii, HE
YMEET npumeHsaTs KpUTEPUU OLIEHKHU IIPU
JUArHOCTHUKE COCTOSIHNS KOMIIOHEHTOB
IIPUPOJHOM Cpe/ibl, IPUMEHSISI COBPEMEHHBIE
METOJIBI T€0AKOJIOTHUYECKUX HccaemoBanuii, HE
BJIAZAIEET xputepusiMu OLEHKH IIPU
JUArHOCTUKE COCTOSIHUS KOMIIOHEHTOB
IIPUPOJHOM Cpe/ibl, IPUMEHSIS] COBPEMEHHBIE
METO/bI T€OIKOJIOTUYECKUX UCCIICAOBAHUI

YaoBaerBopuTeabH
3HAET kputepun OLleHKH NIPU IUAarHOCTUKE
COCTOSIHMSI KOMIIOHEHTOB IIPUPOJIHOM CPEBL,
MIPUMEHSIS. COBPEMEHHBIE METO/IbI
re03KOJIOTHYECKUX uccneaopanuii, YMEET
MIPUMEHATh KPUTEPUHU OLIEHKH MPU
JMAarHOCTUKE COCTOSIHUSA KOMIIOHEHTOB
MIPUPOJHOM Cpe/ibl, IPUMEHSISI COBPEMEHHBIE
METO/BbI F€0IKOJIOTHUECKUX UCCIIEOBaHUM,
BJIAJIEET xputepusimMu OLIEHKH ITPU
JUArHOCTHUKE COCTOSIHNS KOMIIOHEHTOB
IIPUPOJHOM CpeJibl, IPUMEHSISI COBPEMEHHBIE
METO/bI F€0IKOJIOTHUECKUX UCCIEN0BaHUH, HO
JTOTTYCKaeT OIINOKU

Xopoio

3HAET kputepun OLIeHKH NPU TUAarHOCTUKE
COCTOSIHMSI KOMIIOHEHTOB IIPUPOIHOM CPEIBI,
MIPUMEHSISI COBPEMEHHBIE METO/IbI
re0dKOJIOTHYeCKUX uccneaopanuii, YMEET




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

MPUMEHSATh KPUTEPUHU OLIEHKU MPHU
JMArHOCTUKE COCTOSIHUSA KOMIIOHEHTOB
MIPUPOJHOMN Cpe/ibl, IPUMEHSISI COBPEMEHHbIE
METO/]Ibl T€0KOJIOTHUYECKHUX UCCIIEIOBAHUIA,
BJIAJIEET xpurtepusiMu OLIEHKH TIpU
JMarHOCTUKE COCTOSIHUS KOMIIOHEHTOB
MIPUPOIHOM cpesibl, MPUMEHSSI COBpEMEHHbBIE
METO/]Ibl T€09KOJIOTMUECKHUX MUCCIEA0BAHUN, HO
JOTTYCKAaeT HE3HAYUTEIHHBIC OITMOKN
OT1iu4HO
3HAET kputepuu OUEHKHU MPU JUATHOCTUKE
COCTOSIHMSI KOMIIOHEHTOB MTPUPOJIHOM Cpebl,
MIPUMEHSISI COBPEMEHHBIE METOIbI
re0dKOJIOTHYSCKNX uccneaopanuii, YMEET
MIPUMEHSATH KPUTEPUHU OIICHKU MPU
JTUArHOCTUKE COCTOSIHUS KOMITOHEHTOB
MIPUPOJHON Cpe/ibl, MPUMEHSISI COBPEMEHHbIE
METObI T€0IKOJIOTUUECKUX UCCIIEOBaHUM,
BJIAZIEET xputepusiMu OLEHKH IIPU
JMAarHOCTUKE COCTOSIHUSA KOMIIOHEHTOB
MIPUPOJHOMN Cpe/ibl, IPUMEHSISI COBPEMEHHbIE
METO/]IbI T€0IKOJIOTHUECKHUX HCCIeAOBaHUN




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema noctaBku : Habop 2023

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecCTANMH : 3a4eT
Crnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCIUILUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTallUU OIIPEIENIIeTCsl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUaIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTNPHUATHSAX, IPOBOJUMBIX B TEUEHUE YUEOHOI0 MEPHOA.
MakcumanbHoe Koan4decTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTianyHo» - ot 81 mo 100
«xopowo» - ot 61 1o 80

«yJ0BJIETBOPUTEJbHO» - 0T 41 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 41 Oaa

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Konremnmusa TexHoreHHoi
TpaHcpopMaIiu NpUPOTHON
cpeasl

BxoaHoe TeCTHPOBaHHE

3HaHUE OCHOB IIpUPOAOITI0JIb30BaHM,
9KOJIOTUYCCKOI'0O MOHUTOPUHI'Aa U
I'€O3KOJIOTHH

IIK.5.1

[Tnanupyert u npoBOAUT
JTUArHOCTHKY COCTOSIHUS
MIPUPOJIHOM cpebl, MPUMEHSS
COBpEMEHHbBIE METO/IBI
MCCJIETOBAHMUSI

Konuenuus TexHoreHHon
TpaHnchopMaIuu MpUPOIHOM
Cpelbl

3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

3HAaHHUE KPUTEPUEB OLICHKU COCTOSTHUS
IIPUPOJHOM Cpellbl 1 YMEHHE ITPOBOJIUTH €€

OIIK.4.1

OcymectBisieT cO0Op, aHAU3 U
HHTCPIIPETALNUIO JAHHBIX ITOJICBBIX
1 1a00paTOPHBIX HAOIIOACHUH,
TEOPETUIECKUX PACUETOB U
MOACIINPOBAHUA C TPUMCHCHUCM
COBPCMCHHBIX 9KOJIOTHUCCKUX
METOJIOB UCCJIEIOBAHUI

MeToamuecKii KOMITIEKC
JUTSl U3yYEHHS] TEXHOT€HHOU
TpaHcpopmaruu
3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

3HaHUe METOJIMK cOOpa M aHaN3a JaHHBIX
Y YMEHUE TIIaHUPOBATH TMOJIEBHIE U
nmabopaTopHbie pabOTHI

IIK.3.1

OcymecTBisieT pa3paboTKy
TUTAHOB U METOMYECKUX
POTPaMM MPOBEICHUS
HCCJIEIOBAaHMM B pa3paboTOK

TexHorennas
TpaHchopmaIus SIKOCUCTEM
npu A06b14e HepTH
HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

3nanue crienuuKy BIUSHUS
He(TenoObpIYN HA IPUPOAHYIO CpEy U
MPUHIUIIBI AJ1 UCCIIEOBAHUS

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

KoHuenuus TeXHOreHHOM TpaHc(popMaLuy NPUPOJIHO cpeabl

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcruMaibHbIi 0aJu1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTeiu onleHUBAHUS Baaasl
3HaeT OCHOBBI T€0KOJIOTUU 4
3HaeT OCHOBBI 9KOJIOTMYE€CKOI0 MOHUTOPHUHTA 3
3HaeT OCHOBBI T€0KOJIOTUU 3
KoHuenuus TeXxHOreHHOM TpaHc(popMaLuy IPUPOIHO cpeabl
[IpoaomKUTENTEHOCTD IPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30
IIpoxoanoii 6amn: 12.3
IToxa3aTeiu onleHUBAHUS Baaasl
OrneHKa COCTOSAHUS IPUPOTHOMN Cpeb 59
TeopeTnyeckue acreKkThl OLIEHKH COCTOSTHUS MPUPOTHON CpeIbl 41
MeToau4ecKui KOMILICKC ISl U3YYEeHUsI TEXHOIeHHOM TPaHC(POpMaLHHU
[IpoaomKUTENTEHOCTD IPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuMainbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 30
[IpoxonHoii 6amn: 12.3
IToxa3aTeu oneHUBAHUS Baaasl
CocTaBieHre METOIUKH UCCIIEI0BAHUI 59
TeopeTnueckue acreKkThl BoIpoca 41
TexHorennasi Tpancopmanusi IKOCUCTEM NPH A00bI4e HePpTH
[IponoIKUTENbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTalvu: 4 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 40
[Ipoxonnoii 6amn: 16.4
IToxa3aTeu oneHUBaHUS Baaasl
CocraBieHue miaHa UCClIe0BAaHUS TEPPUTOPUN HEPTSIHOTO MECTOPOKAECHUS 59
TeopeTnueckue acreKkThl BOIpoca 41




