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1. HEJJEBOM PA3IEJI

1.1. llogcHUTEIBLHAA 3ANTUCKA

JlonmomHuTENBHAS 001Ie00pa3oBaTeabHas (00IMepa3BUBaOIIas ) mporpamMma (gaiee
HO(O)II) «Okonorus W KIMMATUYECKHE HU3MEHEHUS: MCCIECOBAaHUE, MOHUTOPUHI U
IPOTHO3UPOBAHUE» COCTABIIEHA B COOTBETCTBUU CO CIEAYIOMIUMH HOPMaTUBHO-
PAaBOBBIMH AKTaMH:

— ®@enepanbsubiii 3akoH Poccuiickoir denepannu ot 29 nekadbpst 2012 1. No273-03
«O0 obOpa3zoBanuu B Poccuiickoit @enepanumn»;

— Ilacnopt HaunoHanbHOTrO NpoekTa «O0pazoBanue» (yTB. npe3nauymom CoBeTa npu
IIpesnnente PO no crparerndyeckomMy pa3BUTHIO M HAMOHAJIBHBIM MPOEKTAM, IIPOTOKOJ
ot 24.12.2018 Ne 16);

— Tlocranosnenue IlpaButensctBa P® ot 26.12.2017 No 1642 «O06 yTBepkIeHUU
rocyaapcTBeHHoi nporpammel Poccuiickoit deneparuu «Pa3zutue o6pa3oBaHus»;

— Pacnopsikenne [lpaBurensctBa PO ot 29.05.2015 Ne 996-p «O06 yTBepxkacHUU
Crpareruu pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoy 1o 2025 ronay);

— IlIpuxa3 MunuctepctBa tpyaa P® ot 22.09.2021 r. Ne 6521 «O0 yTBep:kacHUU
npodeccuonanpbHoro crangapra «llemaror nomogHuUTENbHOrO OOpa3oBaHUA JE€TEd U
B3POCIIBIXY;

— Pacnopspkenne I[lpaButensctBa PO ot 31.03.2022 N 678-p «O0 yTBEepx)acHUU
KoHuenuuu pa3BuUTHS JOMOTHUTEIBHOTO 00pa30BaHus ACTeH M MPU3HAHUU YTPATUBIIUM
cuny Pacniopsikxenus [IpaButensctBa PO ot 04.09.2014 N 1726-p»;

— Ilpuka3 Munnpocsemenus Poccun ot 27.07.2022 N 629 "O6 yTBepxaeHUU
[lopsinka opraHu3aliid W OCYIIECTBIECHHS OOpa30BATENBbHON  JEATEIBHOCTH IIO
JOTOJTHUTENIBHBIM 00111€00pa30BaTeNIbHBIM ITporpaMmmam”;

— Ilpuka3 MunuctepctBa oOpazoBanusi W Hayku Poccuiickoit ®enepanuu ot
23.08.2017 Ne 816 «OO6 ytBepxkaenuu I[lopsinka NpUMEHEHHsS OpTaHU3AIUSIMU,
OCYIIECTBIISIOIIMMU  00pa30BaTeNbHYI0  JI€ATEIbHOCTh, DJEKTPOHHOTO  OOyuyeHwus,
JUCTAaHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH TMpH pean3alid 00pa30BaTEIbHBIX
MIpOTpaMm»;

— IlocranoBnenue I'7MaBHOrO TOCYAapCTBEHHOrO CaHUTapHOro Bpadya PO or
28.09.2020 r. Ne28 «O6 yTBepkneHUH caHUTapHbIX npaBui 2.4.3648-20 "CanurtapHo-
ANUAEMHUOJIOTHUECKHE TPEOOBaHUS K OPraHU3alUsSIM BOCHHUTAHUS U O0y4Y€HHUs, OTAbIXa U
O37I0POBJICHUS IETEU U MOJIOAECKI;

— IlocranoBnenue ['7laBHOro rocyJapCTBEHHOTO CaHUTapHOro Bpaya PO or
28.01.2021 Ne 2 «O6 ytBepkaennn caHuTapHsix npaBui HopMm CanlluH 1.2.3685-21
«'urnennyeckue HOpMATUBBI U TpeOOBaHUA K OOecleueHHt0 Oe30MacHOCTH U (WUJIN)
OE3BPETHOCTH JIJIsl YeoBeka (PaKTOPOB Cpeibl OOUTAHUS,;

— Ilucemo MunucrtepctBa oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot
18.11.2015 No 09-3242 «O wnanpasinenuun uHpopmaruu» (BMecte ¢ «MeToauyecKuMu
PEKOMEHAIMSMHU 10 TIPOSKTHPOBAHUIO JIOTIOJHUTEIBHBIX 00IIEPa3BUBAIOIINX MPOTPAMM
(BKJIFOYAsl pa3HOYPOBHEBBIE MPOTPAMMBI);



4

— IIucekMo MuHnucTepcTBa 00pa3zoBaHuss W Hayku Poccuiickoit ®enepanuu OT
11.12.2006 Ne 06-1844 «O npumepHbIX TpeOOBaHUAX K MporpaMMaM JOMOJIHUTEILHOTO
oOpa3zoBaHUs IeTeN»;

— IIpuxa3z Mwunobpnayku Poccum N 882, Munnpocsemenuss Poccun N 391 or
05.08.2020 "OO6 opraHu3alMK W OCYIIECTBICHHH 00pa30BATENbHON NEATENBHOCTH IPHU
ceTeBoii (hopme peanuzanuu o0pa3zoBaTeNbHBIX Iporpamm";

— 3axoH «O06 obpazoBanuu B CaxamuHckoi obmactim» ot 18 mapta 2014 N 9-30;

— Tlocranosnenue npasutenbeTBa CaxanuHckon obnactu ot 28 urons 2013 r. Ne 331
«l'ocynapctBennass mnporpamma CaxanuHckod oOnactu «Pa3Butue oOpasoBaHusi B
CaxanmHcko# o0IacTuy;

— Tlocranosnenue IIpaButenscrBa Caxamunckoit obmactu ot 27.08.2021 N 347 «O6
yTBepkacHnr KoHIenmu nepcoHn(pUIIMPOBAHHOTO JTOTIOTHUTEIHPHOTO 00pa30BaHUs
nereil CaxanuHCKON 00JIacTH M BHECEHHHM M3MEHEHHMsI B moctaHoBieHue [IpaBurenscTBa
Caxamuackort obmactu ot 05.07.2019 N 291 "O wmeponpustusx no (HhopMHUPOBAHHIO
COBPEMEHHBIX YIPABJICHUECKUX U OPraHMU3alMOHHO-DPKOHOMUYECKHUX MEXaHU3MOB B
CUCTEME JOMOJHUTENbHOr0 oOpa3oBaHusa naeTedl CaxalMHCKOM 00JacTM B paMKax
dbenepanpHOoro mpoekTa "Ycmex Kaxaoro peOeHka" — HAIMOHAJIBHOTO  MPOEKTa
"OOpa3oBanue";

— Pacnopspkenre MunuctepctBa oopazoBanus Caxanuackoit oomactu ot 16.09.2021
Neo 3.12-1170-p «O6 yTBEepKACHUN METOJAMUECKUX PEKOMEHAAIMMI MO MPOCKTUPOBAHUIO U
peanu3alyy JTONOJHUTEIBHBIX 00IIe00pa30BaTENbHBIX O0IIEPA3BUBAIOIIUX TPOTPAMM))
(BMecTe ¢ «METOOUYECKUMU PEKOMEHAAMSIMHU 10 MNPOEKTUPOBAHUIO U pealn3aluu
JOTOJHUTENBHBIX 0011e00pa30BaTEIbHBIX 00IEPA3BUBAIOLIUX IPOTPAMMY ).

AKTYaJIbHOCTh. AKTYyaJbHOCTh TpOrpaMMbl OOOCHOBAaHA COBPEMEHHBIM ATarioM
pa3BUTHUSI OOIIECTBA, XapaKTEPU3YIOUIUMCSI YCKOPEHHBIMU TEMIIAMU OCBOCHHMSI TEXHUKU U
TEXHOJIOTUNA B YCJIOBHUSX KJIMMAaTHYECKUX M3MEHeHuU. B nensx (gopmupoBaHusi HOBOTO
HKOJOTUYECKOTO MHUPOBO33PEHUSI OYAYLIEro MOKOJIEHHS HEOOXOAUMO IJIAHOMEPHOE H
3a071arOBPEMEHHOE pPAa3BUTHUE Yy JI€T€d HAay4YHO-UCCIEA0BATENBCKUX CIIOCOOHOCTEH, a
TaK)K€ TIOBBIIIEHWE CTaTyca SKOJOTHYECKOro oOpa3oBaHus B oOmiectBe. M3yueHue
KJIHMaTa OTHOCHUTCSI K BOIPOCaM, aKTYaJIbHOCTb KOTOPBIX BO3pacTaeT BMECTE C
MOJIYYEHHEM HOBOTO 3HAHUA O KIMMAT€ W Pa3BUTHS METOJOB KIMMATHYECKUX
HCCIIEIOBAHUM.

Hayka o knmmare pemiaer ClIoXXKHBIC, TJIOOQIbHBIE W OYE€Hb MHTEPECHBIC 3aJ1ayH,
OOBECIMHSAIONMNE pA3IUYHbIC JUCHUIUIMHBI, Takhe Kak (u3nka, XUMHSA, OHOJIOTHS,
MareMaThka, WH(pOpMaTHKa, TEXHOJOTHS, OCHOBAHHBIC Ha aKTUBHOM OOYYCHHUU ICTCH.
JlaHHOE HaIpaBJCHUE NEATCIBHOCTH CIOCOOHO TOJIOKHUTh HAdajlo (POPMUPOBAHUIO Y
YYaIUXCS TPEJCTABICHUS O TMpoOJieMax XWMHUYECKOTO 3arpsA3HCHHsI €CTECTBEHHBIX
HKOCHCTEM B pe3yJIbTaTe aHTPOIIOTEHHOM JESITEIIBHOCTH, O HEMOCPEICTBEHHOM, Ha3¢MHOM
U JUCTAaHIIMOHHOM MOHHUTOPHWHIE pA3JIMYHBIX IMApaMETPOB KJIUMaTa, a TaKXKe o
MaTeMaTHYeCKOM  MOJICIUPOBAaHMM WM3MEHEHWUH KJIMMaTa C TIOMOIIBIO  CHCTEM
HMCKYCCTBEHHOT'O MHTEJIJICKTA. Peann3anus 3Toro HarmpaBiIeHUs ITO3BOJIICT CTUMYJIMPOBAThH
WHTEpeC W J0003HATETLHOCTh, Pa3BUBATh CIIOCOOHOCTH K PEIICHHIO MPOOIEMHBIX
CUTyallMii, yMEHHE WCCIeN0BaTh MPOOJIeMy, aHAIU3UPOBATh HMMEIONIUECS PECYPCHI,
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BBIJBUTaTh UJIEH, IUIAHUPOBATH PEIICHMS U peannu30BbIBaTh UX. Kpome Toro, peanusanus
JAHHOTO  HAaNpaBJEHUS [OMOTaeT pPAa3BUTHI0 KOMMYHHUKAaTHUBHBIX  HABBIKOB Y
oOyyJaroumxcs 3a C4€T aKTUBHOTO B3aMMOJCHCTBUS AETEM B X0J/€ IPYIIIOBON MPOEKTHON
NEeSATENbHOCTH.

JononHutenbHas ~ oOmieoOpazoBaresibHas — oOIIepa3BUBaIOIIas  Mporpamma
«OKojoruss W KIMMaTH4YeCKWEe  M3MEHEHUs:  HCCIENOBaHUE, MOHHUTOPUHI U
POTrHO3UPOBAHME» BOBJIEKAeT pEOEHKA B OCO3HAHHBIM TIpollecC camopa3BuTus. B
nporecce oOydeHHs! JETH MOdy4yaT JOMOJHUTEIbHOE oOpa3oBaHHE B 00nacTv (PU3MKH,
XUMUU, OMOJIOTUH, MATEMATUKH, UH(OOPMATUKU, MAIIMHHOTO 00YYEHUSs, a TAK)KE 3HAHUS B
o0sacTy reonH()OPMAaLOHHBIX CUCTEM U KOCMUYECKOTO 30HIMPOBAHUS 3EMIIU.

Hanpasiaennocts JIO(O)II — IlIporpamma «DkojIoTHST W KIMMaTHYECKUE
W3MEHEHUS: WCCJEI0BAHUE, MOHUTOPUHI M MPOTHO3MPOBAHUE» HMEET E€CTECTBEHHO-
HAay4YHYI0 HaIlpaBJI€HHOCTb, B €€ OCHOBY 3aJIOK€Hbl MPUHLMUIIBI MOJIYJBHOCTH U
MPaKTUYECKON HAIIPABICHHOCTH, YTO 00ECIIEUYUT BapUATUBHOCTh OOYUEHHS.

CopepkaHue TPOJBUHYTOTO YPOBHS HANpaBiI€HO Ha JETAIbHOE H3yYECHHE
HKOJOTMYECKUX W  KIMMATHYECKUX TMPOLECCOB, aHaIM3 JIaHHbIX, METOJ0B U
MHCTPYMEHTOB, HCIIOJIb3YEMBIX [IJIl HCCIAEAOBAaHUS W MOHUTOPHUHIa HW3MEHEHUH B
oKkpyxatomeld cpene. OH Takke BKIIOYAET pa3pabOTKy HABBIKOB IPOrHO3MPOBAHMS
OyoylmuxX M3MEHEHUH W OLEHKHM HMX MOTEHIHaIbHBIX mocienctBuil. [Iporpamma Taxxe
OpUEHTHPOBaHA HA W3YYEHUE COBPEMEHHBIX TEXHUK M TEXHOJIOIMM, HCIOJb3YEMBIX B
UCCIENOBAHMAX DKOJOTMM M KIMMAara, BKJIIOYasg OSKOJOTMYECKHH MOHUTOPUHT,
reorpapuueckue MHQPOPMAIMOHHBIE CHUCTEMBI, AMCTAHLMOHHOE 30HAMPOBAHHME 3E€MIIH,
MOJCIIMPOBAHUE W  IPOTHO3MPOBAHHWE KIMMATUYECKUX IPOLECCOB, pEaTU3aLHUI0
MEXIIPEIMETHBIX CBS3€H, OPraHU3alUI0 MPOEKTHON U UCCIIEI0BATEIbCKON AEATENBHOCTU
o0yyarommxcs.

Hosuszna JIO(O)IT 3akitoyaeTcs B HCHOJb30BAHUM COBPEMEHHBIX TEXHOJOTUM U
METO/IOB, TaKMX Kak TeOMH(OPMALMOHHBIE CUCTEMbI, JNHUCTAHLUOHHOE 30HAMPOBAHUE
3emiM, MaTeMaTH4eCKOE€ MOJIETUPOBAHME M MAalIMHHOE OOy4YeHHE, JOIMOJIHEHHUU
HIKOJIBHOTO Kypca XMMHUH, OMOJIOTUN, MATEMATHKH, (GU3UKH, THPOPMATUKH U TEXHOJIOTHH
HKCIIEPUMEHTAMH W TEXHOJIOTHSIMHU, HCMOJIb3YIOIIMMHUCS B HAyKE M IMPOMBILIIEHHOCTH,
CO3JaHUH YCJIOBUH I Pa3BUTHS MHTEPECA K U3YUCHHIO KJIMMAaTa.

OTauvuTebHbIE 0CO0EHHOCTH NPOrpamMmbl: JlononHuTenbHas
oOuiepa3BuBaroias mporpamma « 9K0JIOTUS U KIIMMaTHYECKHE U3MEHEHMSI: HCCIIEI0BAHNUE,
MOHHMTOPUHI W TPOTHO3UPOBAaHUE» B OTIMYME OT JAPYTUX MOJOOHBIX MPOTrpamMm
OOBbEIMHAET 3HAHUS W METOJAbl U3 PA3JIMYHBIX JUCHMIUIMH, O0y4aeT HCIOIb30BAHUIO
COBPEMEHHBIX HMHCTPYMEHTOB M TEXHOJOTMHA JUIsl HCCIEAOBaHUS W MOHUTOPHHIA
AKOJOTUYECKUX M  KIMMATUYECKUX  MapaMeTpoB, TaKUX KaK  HUCIOJIb30BaHUE
reorpaguyeckux WHGOPMAIIMOHHBIX CHUCTEM, AMCTAHIIMOHHOTO 30HIUMPOBAHUS 3€MIIH,
MOJCIIUPOBAHUS W  NPOTHO3UPOBAHMS  KIMMATHYEeCKUX mpoueccoB. IIporpamma
MPEAOCTaBISAECT 00YUaIOIUMCS BO3MOKHOCTh TPUMEHSTH MOJIYYEHHbIE 3HAHUSI U HABBIKU
Ha TPAKTUKE, TaK KaK BKIIOYAaeT paboOTy C pealbHbIMA JaHHBIMH, Yy4YacTHE B
UCCJIEIOBATENIbCKUX MPOEKTaX, a TaKKe MOE3AKW M MPAKTHKY B TOJIEBBIX YCIOBHSX.
YuuThIBaIOTCA TJ00ANbHBIE AaCMEKThl SKOJIOTMYECKUX W KIMMATHUYECKUX HW3MEHEHUH.
Baxxno ormetutsb, uro Poccus — camasi oOmuMpHas cTpaHa B MHpE M BKJIIOYAaeT B ce0s
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okoso 20% Bcex JIecOB Ha IUIaHETEe, OOIIMPHBIE MOPCKHUE TEPPUTOPHH, MOITOMY BKIIAJ
Poccun B kimmaTudeckuil 0ananc 3emMiIM HEBO3MOXKHO HEIOOIEHUBATh. Takxke, B paMKax
peanu3auuy OporpaMmbl 00ydaromIMecss MO3HAKOMATCS C a3aMHu MPOrPaMMHUPOBAHUS U
MalIMHHOTO OOyYEHHS.

AJpecaT mporpaMMbl: IporpaMmmMa OprueHTHpOBaHa Ha oOyJaromuxcs 15-18 ner,
3aMHTEPECOBAHHBIX B 3HAKOMCTBE C COBPEMEHHBIMH TEXHOJIOTHSIMU B 00JIACTH SKOJIOTUH.

PasnoBo3pacTHas rpynmna Qopmupyercs Mo Mepe NOCTYIUICHUS 3asBICHUN Ha
oOydeHune, Ha O0€3BO3ME3HON OCHOBE, 0e3 BXOAHOro TecTtupoBaHus. Ha oOyuenue
npuHUMaloTca Bce xkenatouue. KonmdectBo oOydarommxcs B rpymnmne He Oonee 12
yenoBek. [IpenBapuTenbHas NOAroTOBKa 00ydaronuxcs He TpedyeTcs.

['pynmbr popMupyroTcst MO pa3HOBO3pacTHOMY MpuHIMIY. [Ipu TakoM crocobe
KOMILJIEKTOBAHHUSI IETCKOT0 KOJUIEKTMBA HAWJy4dlIUM OOpa3oM peau3yroTCsl TEXHOJIOTUU
HAaCTaBHUYECTBA.

Conepxanue  OporpaMMbl  YYUTBIBAET  BO3PACTHBIE M IICHUXOJIOTUYECKHE
0coOeHHOCTH JeTeil B Bo3pacte 15-18 mer, KoTopbie OMpenenstoT BBHIOOP (Gopm
MPOBEICHUSI 3aHITUI ¢ 00yuyaronmMucs. B 1anHHoM Bo3pacTe peOEHOK MPOSBIISIET HHTEPEC
K pa3IMYHbIM acClEeKTaM >KU3HM W HauuHAeT (OpMUPOBATH CBOM MPEANOYTECHUS U
JUYHOCTHBIE 4epTbl. OH HAXOAUTCSA B MEPEXOJHOM IEPUOAE OT JOETCTBA K B3POCIOCTH,
MI03TOMY €0 MHTEPECHl U CTPEMJIEHUSI MOTYT ObITh BECbMa pa3HOOOpa3HbIMU. B Bo3pacte
15-18 net peOEHOK aKTUBHO HCCIIEILYyET MUP, ONpPEAEIIeT CBOU UHTEPECHl U CTPEMIICHHUS,
pa3BUBAET HABBIKM CAMOMJIECHTU(UKALMKM U MPOSABISAET MHTEPEC K caMmopealu3alud U
IPEOOpaKEHUIO CBOEH KU3HU. YueOHas JeATelNbHOCTh B 3TOM BO3pacTe€ CTaHOBUTCS
OCOOCHHO BaXKHOM M CTUMYJHMpYIOLIEH JUisi HOJIpPOCTKOB. B aToM Bo3pacte pebsita
HAYMHAIOT OCO3HaBaTh 3HAYMMOCTh OOpPa30BaHUSA JJIi CBOEro OYAYLIEro U MPOSIBISIIOT
MHTEpEC K PA3BUTHIO CBOMX 3HAHWM W HABBIKOB. BaXXHO CO3[aTh IMOAXOISAILYIO
00CTaHOBKY, MOJICPKUBATh MHTEPEC M MOTHBALMIO YYAUIUXCS, a TakKe IMOMOTaTb UM
BUJIETh CBSI3b MEXKIY YUEOHON AESATENbHOCTHIO M MX JUYHBIMU LEISIMHU U CTPEMIICHUSIMHU.
[Ipu npoBeneHuu 3aHATUN i JeTeill Bo3pacToM 15-18 jeT ucnomnb3yrorcs Takue (popMel
MIPOBE/ICHMS 3aHSATUM, KaK TIPYNIOBbIE JUCKYCCHUHU, MPOEKTHAas padoTa, Mpe3eHTaluu U
JOKJIa/ibl, UTPBI U CUMYJISIIUM, PAKTUYECKUE 3aHATHS HA IPUPO/IE.

®opMbI M MeTOABI 00YYeHHs, THII M (POPMBI OPraHU3alUM 3aHATHIA.

[Iporpammoii mpegycMmoTrpeHa ounas popma oOyuenus. [Iporpamma paccuntana Ha
30 akanemuueckux yacoB. Dopmel 3aHsATHH TpynnoBsie. COCTaB IPYIIN MOCTOSTHHBIMN.

OcHoBHast (opMa AEATETbHOCTH TEOPETUYECKOM YacTh — JIEKIUOHHBIC 3aHSTHS,
ceMHHaphl, Oecelpl B Tpymnmax A0 12 4YenoBeK ¢ MNPUMEHEHHEM MYJIbTUMEIUHHOTO
Marepuana: Mpe3eHTaluud, BHICOpONMKU. IIpakThueckue 3agaHus IUIAHUPYETCA
BBITMIOJHATh UHAUBHUIYAIbHO, B TIapaxX U B MAJbIX Irpymmnax (2-5 yenoBek), pemias yueOHbIe
3a/layy Mo pasleiy, TeME WIH MPOEKTY, UCIIONb3Ys BHICOKOTEXHOJIOTUYHOE JabopaTopHOe
obopynoBanue ®I'bOY BO «CaxanmHCKu rocyJapCTBEHHbIA YHUBEPCUTETY .

[Ipu npoBeAeHUN 3aHATUN HCHOJB3YIOTCS Takue (HOpPMbI NPOBEJICHUS 3aHATHMA, KaK
IPYIIOBBIE JUCKYCCUM, TPOEKTHas padoTa, JsiadopaTopHas paboTa, MNpPE3CeHTAMU U
JOKJIa/ibl, UTPBI U CUMYJISILIUM, PAKTUYECKUE 3aHATUS HA IPUPOJIE

DopMbI 3aHATHM:

—  JIGKUMOHHBIE;




—  IIPAKTUYECKHE;

—  1abopaTopHBIE;

—  UI'POBBIE.
@DOopMBI OPraHU3aIUHU ACATENbHOCTH:

—  UHAUBUIYAJIbHBIE;

—  pabora B MaJIbIX Ipynnax;

—  B3aWMOJEWCTBHE IPYII B PAMKAX HAIPABJICHUM.
Buibl yueOHOM 1esTenbHOCTH:

—  OOBsSICHEHHE U MHTEpIpPETALUs U3y4aeMbIX (DaKTOB;

—  aHanu3 npoOJIEMHBIX yUeOHBIX CUTYAIIHiA;

—  IIOCTPOEHHE THUIIOTE3bl HA OCHOBE aHAJIN3a NMEIOIIMXCS JaHHBIX;
—  MOUCK HeoOxoauMol nH(popMaluy B yueOHON U CIIPaBOYHOM JINTEPATYPE;

—  TIOMCK HeoOXoauMOoW MH(popManuu B riiodabHON cetn IHTepHeT;

—  BBINOJIHEHUE JIAOOPATOPHBIX UCCIIETOBAaHUM;

—  BBINOJIHEHUE MTPAKTUYECKUX padOT;

—  MOATOTOBKA BBICTYIUIEHUH M JOKIAJOB C HCIOJIb30BAaHUEM pPa3HOOOPA3HBIX
HMCTOYHUKOB MH(OPMALIIH.

[IpoBenenne ydeOHBIX 3aHATUHA  MpPEeAyCMaTpUBAeT  BBINOJIHEHHWE  33JaHUN
00Oy4arolMMUCs, HAIIPABJICHHBIX HAa Pa3BUTHE MBILUICHUS U TBOPUYECKUX CIHOCOOHOCTEH.
OOBbscHEeHnEe HOBOIO MaTepHaa (TIepBas OJIOBUHA 3aHATHUS) 3aKPEIUIIETCS BHIIOJTHEHUEM
MPaKTUYECKUX 3aJaHUi B YCTHOM WJIM NMHCbMEHHOW (pOpME M HampaBlieHa Ha Pa3BUTHE
KOMITBIOTEPHOW T'PAMOTHOCTH, MpeanojiaraeT padoTy HE TOJBKO B CTaHAAPTHBIX
MPUKIAAHBIX IPOrpaMMax, HO M ¢ IPUMEHEHUEM CIIEHUATIBbHBIX 00yYaIOIUX MPOTPaMM.

Y4eOHOE 3aHATHE Ha KOMIBIOTEPE IPOBOAUTCS B CAESAYIOMUX opMax:
—  JIeMOHCTpaius (BBIMOJHSET NeAaror, 1eTH Ha0JII0AaloT);

— dbpoHTanbHas (HeAIUTENbHAs, HO CHHXPOHHAs padoTa 00y4aronuxcs Mo OCBOSHUIO
WJIY 3aKPEIUIEHUIO MaTepuaa ol pyKOBOJACTBOM I1€1arora);

— caMoOCTOsITeNIbHAsL (BBIMOJIHEHUE CaMOCTOSATENbHOM pabOThl Ha KOMIIBIOTEPE B
npejaenax OJHOTO, JABYX WM YacTH Y4YeOHOro 3aHsATHs; Menaror oOecleyuBaeT
WHUBUTyJIbHBIA KOHTPOJIb 32 pa00TON 00yJarOIINXCS).

O0beMm nporpammbl. OO01iee KOJUYECTBO YyUEOHBIX YACOB, 3allJJAHUPOBAHHBIX HA
BECh Nepro 00yUeHHUs, HEOOXOAUMBIX JJIi OCBOEHUS IIPOrPAMMBI, COCTaBIsAET 94 yaca.

Cpok peaau3zanuu: 6 qHCH.

PexxuMm 3ansiTHii: 6 pa3 B HeAemo Mo S5 4acoB. [[pooKUTENBHOCTh 3aHATHA — 2
akanemuyecknux yaca. Ilocie 40 MUHYT 3aHATHII OpPraHU30BBIBAETCA IEPEPHIB
JUTUTENTHOCTHIO0 10 MUHYT ISl TPOBETPUBAHUS TTOMEIICHHS M OTJbIXa 00YyYarOIXCSl.

WHTepakTUBHBIC JOCKH, CEHCOPHBIE JKpaHbl, HHPOPMAIMOHHBIC TAHETU U WHBIC
cpencTBa OTOOpakeHHs WH(POPMAIMM, a TAKXKE KOMIBIOTEPHI, HOYTOYKH, IUIAHIIETHI,
MOHOOJIOKH, WHBIE 3JIEKTPOHHBIC cpencTBa oOydeHus (manee - DCO) UCHOIB3YIOTCS B
cooTBeTcTBUM ¢ caHuTapHbIMU TpaBmwiamu CII 2.4.3648-20. O0mas mpoaoKUTEIbHOCTh
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ucnonb3oBanus JCO Ha 3aHaTun He npesbimaeT 30 muHyT. [Ipu ncnons3zoBanun 3CO Bo
BpeMs 3aHATUI U IEPEMEH MPOBOJIUTCS TMMHACTUKA JUJIS TJ1a3.

Heap nannoit JJO(O)II crapToBOro ypoBHs: co3gaHue U o0ecreyeHrne HeoOX0IUMbIX
YCIOBUM ISl JIMYHOCTHOTO pa3BUTHUA, MPOPECCHOHATBHOTO CAMOOMPEICICHUs M
TBOPUYECKOr0 TpyAa 00yUYarOIIHUXCS.

3agaum nporpaMmei:
Obyuarommue:

— pa3BUTHE I[I03HABATEIBHOIO HHTEpeca B OOJACTH SKOJIOTMM M KIMMaTHYECKUX
U3MEHEHUM: MNpoOyXJIEeHUE HHTEepeca y OOydYaroIMXCsl K H3YYEHHMIO SKOJIOTMUYECKHX
IPOLECCOB U BIMSHUIO KIMMATHYECKUX U3MEHEHUM Ha OKPYKAIOILYIO CPELy;

— BbIpa0aThIBAHUE  HABBIKOB  MCIOJIb30BAaHUS  COBPEMEHHOIO  JIADOPaTOPHOIO
00Opy/IOBaHUs: 3HAKOMCTBO OOYYAIOIIUXCS C MHCTPYMEHTaMHU U OOOPYIOBaHHEM IS
orbopa TpoO, TPOBEACHUS MPOOOMOATOTOBKH, KOTOPHIE  HWCIONB3YIOTCS IS
UCCJIEI0BAHUIM, MOHUTOPHUHIAa M TPOTHO3UPOBAHUSA HKOJIOTMYECKUX M KIMMATHYECKUX
M3MEHEHUH, OBJIaJIEHUE HABBIKAMH CO3HATEILHOTO U PALIMOHAJIBLHOTO UCIOJIb30BaHUS 3THX
CPEIICTB JUISl pEILICHUs] KOHKPETHBIX 3a/a4;

— BbIpa0aThIBAHUE HABBIKOB MHCIIOJIb30BAHUSI COBPEMEHHBIX HHCTPYMEHTAJIbHBIX
IPOrPaMMHBIX CPECTB: 3HAKOMCTBO O0YYalOUIMXCSA C HHCTPYMEHTaMH U MPOTrpaMMHBIMU
CpeICTBaMHM, KOTOpPBIE  HWCIIOJNB3YIOTCS  JUII  MCCIECJOBAaHWUM, MOHUTOPHUHIa U
IIPOTHO3UPOBAHUS 3KOJOTMYECKUX M KIMMATHYECKUX M3MEHEHMI, OBIAJCHUE HaBbIKAMHU
CO3HATEJIBHOIO M PALMOHAJIBHOTO MCHOJIb30BAHUS ATUX CPEACTB Uil  pELIEHUs
KOHKPETHBIX 33/1a4;

— (opMupoBaHuE NPEJCTABICHUA O CHOCO0aX YHpPaBJICHHS W MPOTPAMMHUPOBAHUS B
AKOJOTMYECKON cepe: 3HAKOMCTBO C€  Ppa3IMYHBIMU  CIIOCOOAMHM  yIIPABIICHMS,
MOHMTOPUHIAa U TPOTHO3UPOBAHUS HKOJOTUYECKUX IPOLECCOB, OOYy4YEeHHE OCHOBaM
IIPOrpaMMUPOBAHUS M MCIOJB30BAHUIO ITPOrPAMMHBIX MHUKPOKOHTPOJIJIEPOB B KOHTEKCTE
JKOJIOTUYECKUX HCCIIETOBAHUM.

PasBuBaromue:

— Pa3BUTHE AITOPUTMHUYECKOIO U JJOTUYECKOTO MBIIICHUS;

— pa3BUTHE YMEHMI IIOCTAHOBKH 33Ja4X U aHAJIN3a,

— pa3BUTHE YMEHHH IMOMCKAa HEOOXOUMOM yueOHOU nHpopmaiuu;

— (popMupoBaHHE MOTHBAIMHU K U3YUYEHUIO SKOJOTUYECKOTO MOACIINPOBAHUS;

— (opMupoBaHHE MOTHBAIIMHU K U3YUYEHUIO MAILIMHHOTO O0yYEeHUSI.

BocnurarenpHele:

— ¢opMupoBaHue Yy OOy4YalOIUMXCS CTPEMJICHHS K IIOJYyYEHHUIO KaueCTBEHHOTO

3aKOHYEHHOI'O PE3yibTaTa;

— BOCIIMTaHUE YBAXUTEIBHOIO OTHOIIECHUS K UHTEIJIEKTYaIbHOMY TPYLY;

— TpomaraHja THYECKUX MPUHIUIIOB B SKOJIOTHYECKON paboTe

— (opmupoBaHUe rpakIaHCKON aKTUBHOCTH.

Ilnanupyembie pe3yabTaThbl 0CBOEHHUS NIPOTrPAMMBI.

MeranpeaMeTHsbIe:

— (opMHpOBaHHE YMEHHUS OPUEHTHUPOBATHCA B CHCTEME 3HAHUW 00 DKOJOTUU U

KJIINMAaTHYECKUX NU3MEHEHUSX;




— (opMmupoBaHHE HABBIKOB BbIOOpa Hambosnee APQPEKTUBHBIX METOJOB U
WHCTPYMEHTOB JIJIs1 1a00OPaTOPHBIX U MPAKTHYECKUX UCCICIOBAHUS, MOHUTOPUHTA U
MIPOTHO3WPOBAHUS KIIMMATHIECKUX N3MCHCHHH,

— OCBOGHHE TIPHEMOB TMPOEKTHOW JCATCIBHOCTH B 00JIACTH DKOJOTHUU U
KJIMMATHYECKUX U3MEHCHHH,

— ¢opMupoBaHHe yMEHUM paclpeesieHds BPEeMEHHW W yIpaBieHUS MPOEKTaMH B
paMKax 3KOJOTHYECKUX UCCIICI0BAaHUH;

— ¢opmupoBaHue HaBBIKOB yCIenTHON caMOITpe3eHTaIu1 PE3yJIbTAaTOB
HWCCIIEJOBAHUM.

JIMYHOCTHBIE:

— pa3BUTHE CTPEMJICHHS K CaMOPA3BUTHI0O U JUYHOCTHOMY CaMOOIIPEACIICHUIO B
00JIaCTH SKOJIOTHU U KIIMMAaTHYCCKUX N3MCHCHHMIA,

— TIOBBIIIICHUE SKOJIOTHUECKONW OCBEOMIICHHOCTH M OTBETCTBEHHOCTH O0YUaIOIINUXCSI.
[IpeaMeTHEIE:

— ocBoeHHe reomHpopmanuoHHon cucteMord QGIS B kauecTBe MHCTpyMEHTa IS

aHaJM3a KJIMMaTHUYEeCKUX U3MCHEHUH;
— pa3BUTHE HABBIKOM 0€30IAaCHOT0 MCIOJIb30BAHUS JTA0OPATOPHOTO O00OPYIOBaHMS B
MIPOBEJICHUH SKOJIOTHICCKUX MCCIICIOBAHUM;

— pa3BHUTHE YMEHHUS OMPEACIIATH MOAXOABl 1 METOUKHU UCCIICIOBAHNUS U MOHUTOPHUHTA
KIIMMAaTHYECKUX U3MCHCHHUH B pa3IMUHBIX 00JIaCTSX;

— pa3BUTHE YMEHUU COCTABJICHHUS AQJITOPUTMOB W MPUMEHEHUS MaTEeMaTHUYECKUX
MOJIeIeH JJI1 HWCCIASAOBAaHUS KJIMMATHYECKUX IIPOIECCOB W TMPOTHO3UPOBAHMS HX
W3MEHCHUN.

K oxoHuaHu1o 00yueHnust 00y4aronuecs J10/KHbI 3HATh:
— OCHOBHBIC TIPUHITUIBI KOJIOTHH M KIMMAaTUYECKUX M3MEHEHUH, BKIIFOYAs BIUSHUC
YeJI0OBEYECKON ACSITETFHOCTH HA OKPYKAIOIIYIO Cpely U M3MEHEHUE KIINMATa,;
— OCHOBHBIE  METOJIbI  HMCCIICIOBAaHUS W  MOHUTOPUHTA  DKOJIOTHUYECKUX U
KJIIMMAaTUYECKHUX MPOIIECCOB;
— OCHOBHBIE HHCTpYyMeHTHI mporpammbl QGIS.
— OCHOBHBIE METONBI, S3BIKH TIPOTPAMMHPOBAHUS M TIPOTPAMMBI IS CO3JAHUS
MOJIeJICH TPOTHO3UPOBAHUS KIIMMAaTUYECKUX U3MCHCHUH,
— OCHOBHBIC TPHWHIIMIBI MAIIMHHOTO OOyYeHHS M €ro INPUMCHCHHE B aHaJU3e
KIIMMAaTHYECKUX JaHHBIX;
— MPUHOUIBI  paboOThl € JA0OpaTOPHBIM O0OpPYJAOBaHMEM U MpuUOOpaMH  TIO
OTIPEICTICHUIO TSKEJIBIX METAIJIOB B OKPYKAIOIIEH Cpejie.
K oxoH4anu1o o0yyeHust 00yyaroumuecs 10J1KHbl yMeTh:
— HCIIOJB30BaTh CIICUATU3UPOBAHHBIC HHCTPYMEHTBI U MPOTPaMMHOE OOecIieueHue
1U1st cOopa, 00pabOTKH M aHATM3a KJIMMAaTUYECKUX TaHHBIX;
— MPOBOJUTH PAOOTHI ¢ JaOOPATOPHBIM O0OPYAOBAHHEM M MHCTPYMEHTAMH C YUIETOM
TpeOOBaHMK TEXHUKU O€30IMaCHOCTH;
— MPUMEHSATHh CTATUCTUYECKUE METOABl JUIA aHajdnu3a TPEHIOB U MAaTTEPHOB
KJIIMMAaTUYECKUX U3MEHEHUH;
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— co37aBaTh M  HHTEPIPETUPOBATH Teorpaduueckue KapThl U Tpadukw,
OTO6pa)KaI'0HII/Ie KIIMMaTU4YC€CKUEC JaHHBIC,

— HNPOBOJHUTHL HCCICAOBAHHA M OLCHUBATH BJIMAHUC KIMMATHYCCKHUX U3MEHEHUN Ha
9KOCUCTEMBI U O6HI€CTBO;

— pa3pabaThiBaTh TPOTHO3BI KIMMATHYCCKUX HW3MEHEHUHW M WX TOCICICTBHA B
Oymymiem;

- apFYMeHTI/IpOBaHHO HpeI[CTaBJ'IHTB 41 KOMMyHI/II_[I/IPOBaTL pe3y.]'IBTaTBI I/ICCJIGI[OBaHI/Iﬁ
O KIIMMATHUYCCKUX U3MCHCHUAX.
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2. COIEPXKATEJIBHBIN PA3JIEJ

2.1. Y4eOHbIi1 IUIaH POTrPaMMBbI

Ne

n/n

HauMenoBanue TeMbl

KoaunuyecTBO 4acoB

Bcero

Teopus

IIpakTuka

DopMbI

arTecTaluu/KOHTPOJISI

1

BBoanoe 3aHATHE.
HNHCTpyKTaX 1O  TEXHHKE
0€30MaCHOCTH. Hctopus
MOHUTOPHHTA
KJIAMaTUYECKUX U3MEHEHUHN.

BxonHas nnarmoctuka

JucraHmmoHHoOE
30HIMPOBaHUE
KIMMaTUYECKNX HU3MEHEHUH
3emu:  BHABI, CIOCOOBI,
XapaKTEPUCTUKH JTAHHBIX

Ompoc, 6ecena

OcHoBBI nemuppoBaHUs
KOCMUYECKUX CHUMKOB

[TpakTrueckas padora Ne 1

Amnanus MOJTy4YEeHHBIX
pe3yJbTaTOB U BBIUKCIICHUE
OCHOBHBIX  CTaTHCTHYECKHUX
rnokasareJieit

[IpakTrueckas pabora Ne 2

Hcnonb3oBaHue
reonH(GOPMAIIMOHHBIX CUCTEM
JUTSE MOHUTOPHHIA
KIIMMaTHYEeCKUX N3MEHEHUH

Ormpoc, 6ecena

Hcnonb3oBaHue
KOCMHYECKHX CHHUMKOB JIJIS
MOHHUTOPHHIA YPE3BbIYANHBIX
CUTYyalHi, JIECHOTO 31
BOJIHOT'O XO3SMCTBA

Omnpoc, becena

Meroauka BBITIOJTHEHUS
pabot MOHHUTOPHUHIA u
OLICHKH COCTOSIHUSA
PacCTUTENBHOCTHU JUISL
YIYYIIEHUS S3KOJIOTUYECKOU
CUTYalU

[IpakTuyeckas padora Ne 3

[Tonyuenue  HEOOXOIUMOTO
KOMIUIEKTa JaHHBIX U HX
o0paboTka

[Ipaktryeckas pabora Ne 3

Ananus u OllICHKA
Ka4yeCTBEHHOIO COCTOSIHUS
PacTUTENBHOCTH MO HHIEKCY
NDVI B coueranmm ¢
HMHJIEKCOM IICEBJOLIBETOB

[Ipaktuyeckas pabora Ne 4

10

Coznanue M (POBBIX
TEMAaTUYECKUX

[Ipaktuyeckas padora Ne 4
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KapTorpaguuecKux ClIoeB

O6paboTka u aHaju3
11 | nony4ennsix  pe3ynabTaTOB 2 0 2
e pUpPOBAHU [IpakTraeckas padora Ne 4
3HaKOMCTBO C TE€MOH H
aKTyaJbHOCTb
WCIIOJIb30BAHUS
12 | uckyccrennoro wuHTENIEKTA 2 2 0 Ompoc, becena
U MAIIUHHOTO OOYYCHHs B
OLICHKE KJIMMAaTHIECKUX
W3MEHEHUI
OcHoBHBIE MIPUHIIUTIBI [Ipaktuueckas padorta Ne 5
13 | nocrpoenns CHCTEM 2 0 2
MAIIMHHOTO O0yUYCHHS
Cocrapienue HUTOTOBOTO [IpakTrueckas pabota Ne 6

oTr4eTa 00 HCCIEIOBAaHUU B
00JIaCTH  KJIMMATOJIOTHH  C
HUCIIOJIBb30BAaHUEM

14 | uckyccTBeHHOro HMHTEIEKTA 2 0 2
U MAalIMHHOTO  00yYeHHUs
[ToarotoBka  Npe3eHTALUH

VIS JIEMOHCTpALKU
pe3yJIbTaTOB UCCIEIOBAHMS

15 Htorosas } aTTeCcTalus. 2 0 2 TpoexT
DOUHAIBHBIN TPOEKT.

16 | Bcero: 30 10 20

2.2. Coaep:xaHue y4eOHOT0 IJIaHA

Tema 1. BBognoe 3ansitue. MHCTPYyKTaXK M0 TeXHUKe Oe3onacHoctu. UcTtopus
MOHHMTOPHMHIA KJIUMATHYECKUX U3MEHEHM .

Teopus: MHcTpykTax Mo TeXHUKE O€30MacHOCTU MpU paboTe ¢ XUMHUYECKHUMHU
peakTuBamMu. BBeleHME B TeMy M OCHOBHBIE 3Talbl UCTOPUHA MOHUTOPHHIA KIIMMATa.
Bxonnas nuarHoctuka.

Tema 2. JlucraHunMOHHOE 30HIMPOBAHME KJIMMATHYECKUX M3MeHeHMil 3emJiu:
BH/IbI, CIIOCO0BbI, XaPAKTEPUCTUKHU JAHHBIX

Teopus: OCHOBHBIE NMPUHLMIBI AUCTAHIMOHHOIO 30HIMPOBAaHMS KiIMMaTa. Bubl
JTVCTAaHIIMOHHBIX TAHHBIX U UX XAPAKTEPUCTUKHU.

Tema 3. OcHoBbI JemuppoBaHU KOCMHYECKUX CHUMKOB

[Ipaktuka: Ilonsthe nemmdpoBaHUsS M €ro pojb B aHAIW3E KIMMATHYECKUX
u3MeHeHu. MeToapl W MOAXOoAbl K JemuppOBaHUI0 KOCMUYECKUX CHUMKOB. Poib
KJIMMAaTHYECKUX JAHHBIX B Pa3HbBIX OTPaCisAX, HaNpUMeEp, CEIbCKOM XO3SIMCTBE,
IpafgoCTPOUTENLCTBE U JIP.

[Ipaktuueckass padora Ne 1. Pabora B rpymmax: pa3paboTka HJed HAy4HO-
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HCCIIEIOBATENbCKOr0 mpoekTa. M3yueHne meronoB cOopa TpeOOBaHUI U ompeaencHUs
uesnei npoekra. [IpakTnyeckoe BBINOJHEHUE aHAIM3a TPEOOBAaHUI U ONPENEIICHUS LieJen
KOHKPETHOT'O ITPOEKTA.

Tema 4. AHaau3 mNOJyYeHHBIX Pe3yJbTATOB M BbIYHMCICHHE OCHOBHBIX
CTATHCTHYECKHX NOKa3aTeJiei

[Ipaktuka: OOyueHue mnpolieccaM IOATOTOBKM OO0pa3loB CHera ajsi aHajlu3a
COJIepKaHUs TSKENBIX METALIOB. IIpuMeHeHne MEeToI0B CIIEKTPAIIBHOIO U XUMUYECKOTO
aHaJlM3a JJI OIpENETCHMs] COJEp)KaHUs TSDKEIbIX METalIoB B o0pasuax CHera.
Cratuctuueckass o0paOOTKa IOJIyYEHHBIX JaHHBIX. CpaBHEHUE pPE3yJIbTaTOB C
HOPMAaTHBaMH U OLICHKA CTEIICHU 3arps3HEHUS.

IIpakTueckas padora Ne 2. Pabora B rpynmnax: [Ipaktuyeckoe npoBeqeHue coopa
00pa3LoB CHETa B IPEIBAPUTEIBHO OMPEACIIEHHBIX TOUKAX

Tema 5. Hcnoab3oBaHue reoMH(OPMANMOHHBIX CHCTEM IS MOHUTOPHHIA
KJIMMATHYeCKUX U3MEeHeHM i

Teopus: Beeaenune B reonnpopmanuonnsie cucreMsl (I'MC) u ux npuMeHenue B
kiumaTosioruu. Padora ¢ 'MC nist aHanmza ¥ BU3yallu3allui KIMMaTHYECKUX TaHHBIX

Tema 6. MHcnosb3oBaHMe KOCMHYECKHX CHHMKOB /IS MOHHMTOPUHIA
Ype3BbIYAHHBIX CUTYalH, JIECHOI'0 U BOJHOI'0 X03dCTBA

Teopus: Ponp KOCMHUYECKHX CHUMKOB B ONPEICICHUM U AHAIN3E YPE3BBIYANHBIX
cutyanuii. [I[puMeHeHre KOCMUYECKUX CHUMKOB JUIsI MOHUTOPHMHIA JIECHOTO W BOJHOIO
XO035MCTBA.

Tema 7. MeToanka BbINOJHEHHS] Pa0d0T MOHHUTOPMHIA W OLEHKH COCTOSTHUS
PACTUTENBHOCTH VISl YJIyYIIEHUS IKOJIOTHYEeCKON CUTyallul

IIpakTnka: OCHOBBI MOHUTOPHHIA U OLIEHKH COCTOSIHUS PACTUTEIBHOCTH. MeETOIbI
cOOpa JaHHBIX U aHAJIM3a MMOKa3aTelel paCTUTEIBLHOCTH.

Tema 8. [losryueHue HEOOXOUMOT0 KOMILJIEKTA JAHHBIX H UX 00padoTKa

[Ipaktuka: Bpibop u cOOp HEOOXONMMBIX [AHHBIX JJiE MOHUTOPUHIAa H
WCCJIEIOBAHMS KJIMMAaTHYEeCKUX H3MeHeHud. OOpaboTka M MOArOTOBKA JAHHBIX MJIs
AJILHEUIIIErO aHaIu3a.

[Ipaktnueckass pabora Ne 3. PabGora B rpynmax: pa3paboTka HJIEM HAY4YHO-
HCCJIEIOBATENIbCKOIO TMPOEKTa W OOOCHOBaHME €ro AakTyaJbHOCTH Ha OCHOBE
MPAKTUYECKOIO HUCIOJIb30BaHUA JaHHBIX J[O93 u ux oO0paOoTKM B MPOEKTHON
JESITeIbBHOCTH 00YyYarOIIUXCs B BUJE MTPE3CHTAIINH.

Tema 9. AHaJIM3 M OLEHKA Ka4eCTBEHHOI'0 COCTOSIHMSI PACTUTEIbHOCTH IO
uHaekcy NDVI B coueTanuu ¢ MHIEKCOM ICEBAOIBETOB

[Ipaktuka: Hcnons3oBanue wuHAekca NDVI  mus  OumeHKH — COCTOSIHUS
pacTUTENbHOCTH. Busyanusanus pe3yJbTaToB ¢ MOMOIIBIO HHAEKCA TICEBIOLBETOB.

Tema 10. Co3nanmne nunppoBbIX TEMATHUYECKUX KAPTOrpaduyecKuX cJI10eB

[Ipaktuka: OcHOBBI co3maHusi HUGPPOBBIX  KapTorpauyecKux CJIOEB C
ucnonb3zoBanueM [MC. [IpumeHneHue co3gaHHBIX CIOEB ISl OTOOpa)XKE€HUsl Pe3yJIbTaToB
uccienoBanus. Buzyanuzauus v aHaiau3 MOJTy4YeHHBIX Pe3yJIbTaTOB.

Tema 11. O0paGoTka 1 aHAIH3 MOJY4YEHHBIX Pe3yJIbTATOB JAelIM(PPUPOBAHNS

[TpakTuka: O6paboTKa JaHHBIX U aHAJIU3 OJYyUYEHHBIX Pe3yIbTaTOB MOHUTOPUHTA U
VCCJIEIOBAHMS KIIMMAaTUYECKUX N3MEHEHUN. POpMyYIMpPOBAHKUE BBIBOJIOB M PEKOMEH AN
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0 YIYUIIEHUIO SKOJIOTUYECKON CUTYAIIHH.

IIpaktnueckass pabora Ne 4. Pabora B rpymmax: pa3pabOTKa Hay4HO-
HCCJIEIOBATENIbCKOIO  MPOEKTa, OT4eTa O BBIIOJIHEHHOM paboTe, COCTaBIICHUE
MIPE3CHTAIINH, TIPEIBApUTEIIHLHAS 3aIUTA.

Tema 12. 3HAKOMCTBO ¢ TeMOil M AaKTyaJbHOCTb MCIOJIb30BAHUS
HCKYCCTBEHHOI0 MHTEJJIEKTA W MAIIMHHOTO 00y4YeHHUs] B OllEeHKEe KJIMMATHYECKHX
U3MEHEeHU M

Teopus: BBeaeHue B TEeMaTWKy HMCKYCCTBEHHOTO HMHTEIUIEKTa W MAIIIMHHOTO
oOy4eHHs] B KOHTEKCTE aHajlu3a KIMMaTHYeCKUX NaHHbIX. OOOCHOBaHHE aKTyaJlbHOCTU
MPUMEHEHUSI 3TUX METOJOB B OLICHKE W MPOTHO3UPOBAHUM KIMMATUYECKUX HW3MEHEHHIA.
O030p OCHOBHBIX KOHIICTIIIMA W TEPMUHOB B 00JIACTU HCKYCCTBEHHOTO HHTEIIICKTA,
MaIIMHHOTO O0yuYeHusi ¥ Kiaumaronorud. O630p OCHOBHBIX (PaKTOPOB M MEXAaHU3MOB,
BIIMSIIOLIMX HA KJIMMaTU4YeCKue u3MeHeHus. M3yueHne OCHOBHBIX 3aj1au U IIeJIek, KOTOpbIe
MOYHO peIIaTh C MOMOIINbI0 HCKYCCTBEHHOTO HWHTE/UIEKTa U MAIIIMHHOTO OOy4YeHHUs B
00J1acTH KIMMaTUYECKUX U3MEHEHUN

Tema 13. OcHOBHBbIE IPUHIIANBI MOCTPOEHHUSI CUCTEM MAIIMHHOTO 00y4YeHH sl

[IpakTuka: M3yuyeHne OCHOBHBIX MPUHILMIOB U MOAXOJIOB K MOCTPOEHUIO CHUCTEM
MalIuHHOTO 00y4deHus. Pa30op OCHOBHBIX TUIIOB aJTOPUTMOB U MOJEJIEH, TPUMEHSIEMbIX
B MAalIMHHOM OOy4YeHHH. MeTo/bl MalIMHHOTO OOy4YeHUs, MpPUMEHSEMbIE B
KJIMMATOJIOTUU:  perpeccusi,  kiaccudukamusi, kimacrepuzanusa. OOpaboTtka
npeaBapuTesibHasg 00pabOTKa [aHHBIX JIs MCIOJIb30BaHUS B MOJCNSIX MAIIMHHOTO
oOyuenusi. Co3gaHuE MPOTOTUIIOB MOJEJIEH MAIIMHHOTO OOyYeHHsS JJisi aHaiu3a
KJIIMMaTUYECKUX U3MECHECHUI.

Tema 14. CocraBjieHHe HMTOroBOro ordera 00 HccCIeJOBaHUM B 00JacTH
KJIUMATOJIOTUM € MCIOJb30BAHUEM HCKYCCTBEHHOT0 HMHTENJIEKTa M MAIIMHHOIO
00y4eHus

[IpakTuka: ®opMyaupoBaHue OCHOBHBIX BBIBOJIOB U MHTEPIIPETALIUs PE3yJIbTATOB
paboThl MoOjelel MalIMHHOTO OOy4YeHUs] B KOHTEKCTE aHalin3a KIMMATHYECKUX
m3MeHennit. IloaBeneHue WTOroB oOydarolmeld MPOrpaMMBbl U 3aKIoueHue. AHamu3
MOJIyYEHHBIX PE3yJIbTaTOB W OIleHKa A(()PEKTUBHOCTH HUCIOJIb30BAHUSI MCKYCCTBEHHOTO
WHTEJUICKTa U MAIIMHHOTO OOYYEHUS B OLICHKE KIIMMATUYeCKNX u3MeHeHu. O0cyxaeHune
MPEMMYLIECTB U OTPAHUYECHUMN JTaHHBIX METOJIOB M PEKOMEHAAIMU 0 UX YJIYUIICHUIO U
JaJIbHENIIEMY Pa3BUTHIO.

[IpakTtuueckass pabora Ne 6. PabGora B rpymmax: pa3paOoTKa Hay4dHO-
MCCJIEIOBATENIbCKOTO  MPOEKTa, BKIIOYAIOMIET0 B ceds paboTy ¢  MeToJaMu
JTUMCTAHIIMOHHOTO 30HAMPOBAHUS 3eMJIM, TEOMH(POPMAIMOHHBIMU TEXHOJOTHSIMU U
MaIlIMHHBIM 00y4YCHUEM.

Tema 15. UToroBas arrectrauusi. ®MHAJLHBIN NPOEKT

[Ipaktuka: Cucremaruzanusi U CTPYKTYPUPOBAHHUE BCEX PE3YyJIbTaTOB, BHIBOJOB U
pEKOMEHJaluii B UTOTOBBIA OTYeT. [loAroTOBKa COOTBETCTBYIOMIMX TrpadMKOB, TAOIUI] U
BU3yaJM3aluii, 4YTOOBl HArJAJHO OTOOpPa3UTh IMIOJYYECHHbIE [aHHBIE U PE3yJIbTAaThl
uccaenoBanus.  [loaroroBka — mpe3eHTalMu I8 JEMOHCTPAalMUd  PE3yJIbTATOB
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uccinenoBanus. lIpoBegeHue Tmpe3eHTAMM HUCCIEIOBAHUS MEpe] KOJUIeTaMU WU
3aMHTEPECOBaHHON aymutopueit. [lomydeHne oOpaTHOW CBS3M W OICHKA IOJIC3HOCTH
uccaenoBannsi. OOCyXIeHNE BO3MOKHOCTEH JAITBHEHUIIIETO PA3BUTHS UCCIICIOBAHMUS.

2.3 CucreMa OLEHKH I0CTHKEHHUSA IJIAHUPYEMBIX Pe3y/IbTATOB.

Cucrema OLEHKH JTOCTHXKEHUS TUIAHUPYEMBIX pe3ysibTatoB ocBoeHus J1O(O)II:

1. BBoaHas nquarHoctuka (Ilpunoxenue 4);

2. IPOMEXKYTOUYHasl aTTecTalusi HE MPOBOJIUTCS, BEAETCS TEKylllee HaOII0eHUE 3a
paboToii 00y4daroImuXcs, KOHCYJIbTAllui, KOPPEKIUs HMX AECUCTBUHN, (UKCALUsA
BBIIIOJIHEHHS TpakTHueckux padot (ITpunoxenus 2, 3);

3. uToroBasi aTTecTalus, MPOBOAMMAs IIOCIE 3aBEpIICHHUs Bcell yueOHOHN
MIpOrpamMMBbl — IPE3E€HTALMs BBITOJHEHHOTO npoekTa (IIpunoxenue 1).

K uroroBoii arrectaniuu 10mycKaroTcsi 00y4aroluecs], yCIeuHO BbIITOJHUBIINE OT
60% npakTHuecKux pador.

NHauBulyanbHBIA/TPYIIIIOBOM  MPOEKT OIleHWBaeTcs mejaroroM. Jlis  oleHKH
MPOEKTa PEKOMEH/TyeTCsI MCI0JIb30BaTh OJIaHK OIleHKH mpoekToB ([Tpumoxkenue 5).

2.4. KanengapHblii y4eOHblii rpaduk.

Hauano peanuzaruu nporpammsl - 12.02.2024 rona

Oxonuanue peanuzanuu nporpammsl - 21.02.2024 rona.

Hauano 3anstuii He panee 9.00 gacoB yTpa, okoHUaHue - He mo3aHee 13.40 gacos.
[IponomxuTensHOCTh 3aHATHA - 80 MUHYT.

Mex 1y 3aHSITUSIMH 00513aTEILHO OPraHU3yeTCsl NEPEPHIB JIUTEIBHOCTHIO 10 MUHYT.
Ton Hara [ara Komuuect | Komuuect | KonudecTs Pexum 3ansatuit
o0Oy4eHu Hayana OKOHYaHUS BO BO JHEH 0 4acoB
A 3aHATUN 3aHATUH y4eOHBIX
HEJENb
2024 15.11.2024 | 19.11.2024 1 5 30 6 pa3 B Hezexro Mo
5 akajeMH.
4acoB
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3. OPTAHU3AIIMOHHBIN PA3JIEJ

3.1. MeToauueckoe odecneuyeHue MporpaMmbl

Opranmzanuss  00pa3oBaTeNbHONM  JEATENILHOCTH  HAmpaBieHa Ha  CO3/aHUE
pa3BUBAIOIICH Cpeabl, B KOTOPOH CMOTYT pPacCKpBITECA TBOPUYECKHE CIOCOOHOCTH
oOydJarormuxcsi, TAe OyAyT VIOBJIETBOPEHBI TOTPEOHOCTH B HMHTEIUICKTyaJIbHOM,
HPABCTBEHHOM COBEPIICHCTBOBAaHUU BOCIUTAHHUKOB. MeToabl, (QOpMBI, CpeaCcTBa,
UCIIOJIb3yeMble B OpraHM3alldd 00pa30BaTENIbHOM JESATEIbHOCTU: WHIUBHUAyaIbHAs
(oOydarommmcesi 1aéTcsd CaMOCTOSITENIbHOE 3aJjJaHue C Y4YETOM €ro BO3MOXHOCTEH),
dbponTanpHas pabdorta (paboTra co BCEMH OAHOBPEMEHHO, HalpuMep, MpU OOBICHEHUH
HOBOTO MaTepuaja WM OTpadOTKE OMpEeAeEHHOTO TEXHOJIOTHYECKOTo Mpuéma),
rpynmnoBas (pasfeneHue oOydYaroluxcs Ha TPYNIbl JJis  BBINOJIHEHHS, HaIpUMeED,
MPAKTUYECKOTO 3a/IaHUsI UM TIPOESKTHOU PabOThI).

Kak mpaBuio, mepBasi MOJOBMHA 3aHATUS OTBOAMTCA Ha W3JIOKEHHE TEIaroroM
TEOPETUYECKIX OCHOB M3y4aeMOW TEMBbI, OCTAbHOE BPEMs MOCBSIICHO MPAKTUYECKUM
pabotam. B Xxome mpakThdeckux pabOT TpeaycMaTpUBAeTCs aHalu3 JEHCTBUMN
oOyuaromuxcsi, 00CyXIeHHEe ONTHUMAIBHOM IMOCIIEI0BATEIFHOCTH BBIMOTHEHUS 3aJaHUi,
nmouck Hamoosee 3PPEeKTUBHBIX CITIOCOOOB pPEIICHUS TOCTABICHHBIX 3aa4.

OCHOBHOHM JIESATENHHOCTHIO 00pPa30BATEIBHOIO TpOIecca SBISIETCS ACSITENbHOCTD,
HaIpaBJCHHAs! HA Pa3BUTHE YHUBEPCAIbHBIX HABBIKOB U MPEIMETHBIX KOMIIETCHIINH uepes
pelIeHne peajbHbIX 3a/1a4, GOPMUPOBAHUE KOMIUIEKCAa 00pa30BaTENbHBIX KOMITIETCHIIUM.

@opMbl 3aHATHI: TPAJAUIIMOHHOE 3aHITHE, KOMOMHHPOBAHHOE 3aHSTHE, JEKIIHS,
71a00paTOPHBIE U MPAKTUUECKHUE 3aHSITHS, TOCTPOSHUE MPUINHHO-CIIEJICTBEHHBIX CBS3EH U
JIOTUYECKUX IIEMOYEK U T.1I.

IIpuémbl ¥ MeTOABI OPraHU3alUU Yy4eOHO-BOCIUTATEJIbHOU JAeSITeJbHOCTH:
MeTo/1bl, B OCHOBE KOTOPBIX JISKUT CIIOCOO OpraHU3alUY 3aHSATHSL:

1. criioBecHBIM (YCTHOE U3JIOKEHUE, aHAJIU3 TEKCTA U T.11.);

2. HarJsAAHBIA (TTOKA3 WIUTFOCTpAIMi, HaOIoeHUE, MoKa3 (MCIOJHEHNE) MeIarorom,
paboTa mo o6pasiy u Ap.);

3. MpakTUYeCcKuil (ynpaxHEHHUs, 3a1aHus U JIp.).

MeTo/1b1, B OCHOBE KOTOPBIX JICKHUT YPOBEHB JACSITEIbHOCTH 00YUYaIOIIUXCSI:

1. 0OOBACHUTENBHO-WILTIOCTPATUBHBIN (0OyYaromuecss BOCIPUHUMAIOT U YCBaWBalOT
rOTOBYIO HH(OpMaIHIO);

2. perpoiyKTUBHBIA  (0Oydaroniecss BOCHPOU3BOMAST TOJYYEHHBIE 3HAHUS U
OCBOCHHBIE CITIOCOOBI IEATETLHOCTH);

3. 9aCTUYHO-TIOMCKOBBIN (y4acThe OOYy4aromuXcsi B KOJUICKTUBHOM TIOWCKE, PEIICHUE
MTOCTABJICHHOM 3a/1a4l COBMECTHO C TI€JIarOroOM);

4. uccnenoBaTenbCKHUi (CaMOCTOSITENIbHAS TBOPUYECKAs paboTa 00yJaronuxcs).
MeTo/b1, B OCHOBE KOTOPBIX JIGKHUT hopMa OpraHU3aINK AeITeIbHOCTH 00yJarImuUXCs Ha
3aHATHU:

1. pponTanbHbI (0HOBpEMEHHAsA paboTa cO BCEMU 00yHarOIIUMUCH );

2. KOJJIEKTUBHBIA  (OpraHu3auus  MpoOJEMHO-MIOMCKOBOTO  WJU  TBOPYECKOTO
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B3aMMOJICHCTBHS MEKIY BCEMU 00y4YatOIUMUCs);

3. MHIUBUYaTbHO-(DPOHTATBHBINA (YepeIOBaHUE HWHIWBUIYATbHBIX U (DPOHTATBHBIX
dbopM paboThI);

4. TpymnIoBoii (opraHu3aius padoThl 10 MaJIbIM rpyInam (OT 2 10 6 YeloBeK);

5. KOJUIEKTUBHO-TPYNIOBOM  (BBIMOJHEHUWE  3aJaHUA  MajblMM  TPYIIaMH,
nocJieyromias Mpe3eHTalus pe3yIbTaToB BBIIIOJIHEHUS 3aJaHui 1 UX 0000I1IeHHE);

6. B mapax (opranuzaimusi padoThl IO Tapam);

/. UHIUBUAYaJbHBIM (MEPCOHATBHOE BBIMOJIHEHUE 3a/laHUid, penieHue npodsieM u
3a/1a4).

[Ipu peanuzanuu TpOrpamMMbl  UCIOJB3YIOTCS  CIEAYIOUIUME  IeIaroruyeckue
TEXHOJIOTHH:

TexHonorus XapakTepHble 0COOEHHOCTH U NOPSJOK pealu3alyu

— obecrnieueHre CBOOOJHOTO JOCTyNa OOyYaromuxcs K
UCTOYHMKAM  uHpopMauuu (comepkaHHe KOTOpBIX  He
[IPOTUBOPEYUT NPABOBBIM U OOLIECTBEHHBIM HOpMaMm);

— (opmupoBanne  MHOOPMAIMOHHONW  TOJJICPKKU
00pa30BaTeNbHON Cpebl;

— BHEJPEHUE COBPEMEHHBIX CHUCTEM  YIpPaBICHUS
nmpoiieccoM oO0ydeHust (BEIEHUE OIEKTPOHHBIX JKYyPHAJIOB,
10/1/iepKaHie 00paTHOM CBA3U C POJUTENIMHU 00YyYaIOLIUXC);

— KAueCTBEHHOE W3MEHEHHE CTPYKTYpbl  3aHATHH,
rapaHTHpYyIOllee MOBbIIEHUE IoKa3aTeneil 3¢pdeKTuBHOCTH
[YCBOCHMSI 3HAHU.

HNudopmanmnonHo -
kommyHukaTuBHbIe (K T)

(DOpMI/IpOBaHI/Ie HAaBBbIKOB KPUTHYCCKOI'O MBIIJICHUA —
KOMIIIEKCA CIIOCO0O0B BOCIIpHUATHUA, OCHOBAHHBIX Ha aHAJIM3C
JAaHHBIX C ICJIbIO ONPCACICHUA UX JOCTOBCPHOCTH.

TexHonorust GopMupOBaHHS
KPUTHUYECKOT'O MBIIUICHHS

OcHoBana Ha uuee HOBBILLICHHUS YPOBHS
3aMHTEPECOBAHHOCTH  OOydHaroIuxcs  4epe3  CO3JaHue
MIPOEKTOB — pEUIeHMs] MPOOJIEMHBIX CUTYallUd, B3ATHIX M3

peanbHOM XHU3HU. B X0/1€ MpOeKTHON JNeATEIbHOCTH JIETU HE
TOJIBKO Y4aTCsl CAMOCTOSITENILHO MOJy4aTh HOBBIE 3HAHUSA, HO
U TpE3BO OIEHUBAIOT O0BEM MaTepuana, KOTOPBIH elle
MPEACTOUT YCBOUTH B OyaymieM. biarogapss Hampapisroliei
pOJIM TpenojaBaTess peaju3alus MPOEeKTa OCYIIECTBIAETCS
ydJamiuMucda B XO0A€ IIATH BaXHBIX 3TAIllOB yqe6H0ﬁ
AKTUBHOCTH:

-aKTyanu3alus paHee M3y4YeHHOro, KOHCTaTallus

IIpoekTHas .
HEOOXO/MMOCTH BBITIOJHEHUSI Y4eOHON paboThl (IpoeKTa),
MOJITOTOBKA TTTaKTHIECKUAX " BCIIOMOTATENIbHBIX
MaTepHaos;

- OMpeIeSICHNE TPUOPUTETHBIX LIEJIEH U 3a]1ay;

- COCTaBJICHHUE AITOPUTMA JEHCTBUN;

- BBIIIOJIHEHME TOYEYHBIX 337]a4 COTJIACHO IJIaHY;
-IPEACTABICHUE  pPE3yJIbTATOB,  3allUTa  IPOEKTA,

pednekcus.
Bce »aT0 cmocoOGCTByeT pasBUTHIO OOydaromIMXCs,
CTUMYJIUPYET TBOpYECKOE MBIIIEHUE, 3aKpeIIsieT

KOMMYHHKATHBHBIC HABBIKH.

3n0poBrecOeperaromas -CTpOroe  COOJIOJICHHE  CaHWUTAPHO-TUTHEHUYECKUX
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HOPM H© TpaBWI TEXHUKH OE30MacHOCTH B  Y4EOHBIX
MTOMEIICHUSX;

-TPaMOTHOE IPOEKTHUPOBAHNE 3aHATHI
(HemocpencTBeHHass — y4yeOHash  JEATENBHOCTh  JOJDKHA
3anuMmarhb He 6onee 80-85 % Bpemenu, Ho He MeHee 60 %), B
T.4. C YYETOM CaMOYYBCTBHUSI M YPOBHsI PabOTOCIIOCOOHOCTH
oOyJaronuxcs;

-KOHTPOJIb OOIIMX MOKa3aTelel yueOHOl Harpy3Ku;

-yacTasi CMEHa BUJIOB JICATEIbHOCTH;

-CUCTEMAaTU4eCKOe  CO3JaHUE  CUTyalluil  ycrexa,
poBeieHNuEe peQeKCUd Uil TOCTYNATeNbHOTO CHUKECHUS
YPOBHSI CTpecca;

-CO3/IaHNe ONaronpusSTHOTO IICHXOJIOTHYECKOTO
KJIUMaTa B KOJUICKTHUBE;

-peryJisipHoOe NpoBeieHne PU3KYIbTMHUHYTOK.

Ilenaroruka COTPpYAHHUYCCTBA

OTHOCHTCS K 4YHCIY JIMYHOCTHO-OPUCHTUPOBAHHBIX
MeIarOrHIeCKUX TEXHOJIOTHH, PeIyCMaTPUBAIOIITIX
CO3JIaHUE Ha 3aHATHH yCIIOBHI NeSITeIIbHOCTH,
XapaKTePU3YIOMINXCSA  MAaKCUMAIBHBIM  KOM(POPTOM IS
oOyYaroIuxcss W TeNaroroB. MeTooJoT s  [eJaroruku
COTpyAHHUYECTBa Oa3upyeTcs Ha:

-[I0JIHOM OTKa3e OT TPeOOBaHWH B TOJB3y TyMaHHO-
JUYHOCTHOTO TIOJIX0JIa ¥ MHIUBUIYaTH3AIUN O0yICHHS;

-unesix (popMUPOBaHUS «OMOP» — CIOBECHBIX, 3BYKOBBIX
win  o0pa3HBIX  CHMBOJIOB,  CBHUJACTCIBCTBYIOIIUX O
HEOOXOJIMMOCTH  aKTUBU3ALMU  MaMSTH,  JIOTUYECKOTO
MBIIUICHHS, BHUMAHUS;

-IPUHIKMIIE CBOOOAHOTO BBIOOpa, O0O0YCIABIMBAIOIIEM
BO3MOXKHOCTh ~ OOYYAIOIIMXCSl  Pa3BUBaTh  MPUPOIHBIC
JIApOBAHUS;

-CHCTEMaTHYEeCKOM CaMOAHAN3¢ JOCTHKCHHA W TTOMCKE
nyTeH JUIsl CAMOKOPPEKITUH.

Cnucok ucnosib3yemMoil JuTeparypbl

1. Kycr TI'.C. OnycrblHUBaHUE: MPUHLMIBI SKOJOrO-TeHETUUYECKOM OIEHKU U
kaprorpadupoBanus. — M. — U3marensckuit Jlom (tTunorpadus), 1999. — 362 c. — TekcrT:

HENOCPEICTBEHHBIM.

2. TadypoBa JLA., Ansobmna W.O., Habmea I'.M., J[Dxamunosa [I.T.,
MambetnazapoBM.C. ITYIC texHonoruu B nouBoBenenun. — M: MAKC Ilpecc, 2019. —
184 c. — TekcT: HEMOCPEACTBEHHBI.
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3. Kampkynsatop pactpa (Spatial Analyst)y—ArcMap |JokymeHTtanusi [DIEKTpOH.
pecypc]. - URL: https://desktop.arcgis.com/ru/arcmap/latest/tools/spatial-analyst-
toolbox/rastercalculator.htm.

4. IlluxoB A.H., TI'epacumoB A.Il., Ilonomapuyxk A.N., IlepmunoBa E.C.
Tematuyeckoe nemudpupoBaHUe U UHTEPIPETALMS KOCMUYECKUX CHUMKOB CPEIHETO U
BBICOKOTO  IMPOCTPAHCTBEHHOro  paszpemeHusa. - llepmb: W3np-Bo  Ilepmckoro
roCyapCTBEHHOT'O HAIIMOHAJIBHOTO UCCIIEA0BATEIbLCKOTO yHUBEpcuTeTa, 2020. — 191 c.
5. lomne @. I'myb6okoe o0yuenue Ha Python. — CII6.: [Tutep, 2018. — 400 c.

6. CrankeBuy, JI. A. HHTemIeKTyalbHbIE CHCTEMbl M TEXHOJIOTHMHM: YYEOHHK W

NPAKTUKYM JJIs cpeaHero npodeccuonansHoro oopasoBanus / JI. A. CrankeBu4. — 2-¢€
u3n., mnepepab. u gom. — MockBa: WsparensctBo HOpaiit, 2023. — 495c. —
(ITpodeccuonansaoe  obpazomanue). —  ISBN 978-5-534-16241-7. —  Tekcr:
amekTpoHHbI  // OOpazoBatenpHas mnatdopma FOpait [cakit]. — URL:

https://urait.ru/bcode/530660.

7. CremanoBckux A.C. Dxonorust: Yuebnuk mis By3oB. —M.: KOHUTU-JAHA, 2001.
- 703c.

8. Kucnos A., Cypkosa I'. Knumaronorus: yueonuk. — M.: Uadpa-M, 2020. — 324 c.
9. Kucnos A. B. Kiiumarosorusi ¢ ocHoBamu Mereoposoruu. — M.: Akagemus, 2016.

— 240 c.

3.2. MarepuajibHO-TeXHHYECKOe o0ecreyeHne NporpaMmmbl

a) MHCTUTYT eCTeCTBEHHBIX HAayK W TEXHOCPEpHON OEe30MacHOCTH pacrojaraet
HEOOXOAMMOW MaTepualbHO-TEXHUYECKON 0a30i, BKJIOYas COBPEMEHHbBIE ayJIUTOPHH,
OuOIMOTEKy, ayJIMOBU3yaJIbHbIE CpPEICTBA OOYYEHMs, MYJbTUMEIUNHHYIO almaparypy,
OpPITEXHUKY, KONUPOBaJbHbIE ammaparbl. MarepuanbHas 0a3a  COOTBETCTBYET
CAaHUTAPHBIM M TEXHUYECKMM HOpPMaM U TMpaBujaM U oOecrneuyuBaeT IPOBEICHHUE
JEKUMOHHBIX M Ja0OpaTOPHBIX 3aHATUH cCiyliaTtened, MpelyCMOTPEHHBIX YYEOHBIM
IUTAHOM peajn3yeMoi IporpaMMBbl;

0) B ciayd4ae TPUMEHEHHS  DJICKTPOHHOTO  OOY4YeHHMS, JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN KaXKIbIH CIyIIaTeIh B TEUEHUU BCEro Mepuoaa 0O0ydeHUs
o0ecrieueH  WHAMBHUAYAJIbHBIM  HEOTPAHUYECHHBIM  JIOCTYIIOM K  DJIEKTPOHHOM
nHPOPMAIlMOHHO-  00pa3oBaTEeNIbHON  Cpele,  CoAepKalle  BCe  DIIEKTPOHHBIE
o0pa3oBaTeNbHBIE PECYPCHI, IEPEUHCICHHBIC B TEMaX MPOTPAMMBI.

CrnennanbHbple ToMenieHus: MHCTUTYTa MpeAcTaBsaioT co00W yUeOHBIE ayIUTOPHH
JUIA  TIPOBEACHHS 3aHSITUN JIGKIIMOHHOTO THUMA, TPYNMOBBIX W HWHIWBUIYaTbHBIX
KOHCYJIbTAINi, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTaIlUH.

Hmerorcst moMenieH st Juisi CaMOCTOSITENIbHON pabOThl U MOMEIICHUS JJIs1 XpaHeHHUsI
U PO UIAKTUUECKOT0 00CTYKUBAHUS YUeOHOr0 000py10BaHUsI.

CrienuanbHble MOMEIIEHUS YKOMILJIEKTOBaHbI CHELMATU3UPOBAHHON MeOeNnbio U
TEXHUYECKUMHU CpEACTBAMH OOYyUYEHHs, CIyXallUMU JJIs TpeacTaBiIeHHUs y4ueOHOH
uH(DOpMAIUHU CITyIIATENCH.


https://desktop.arcgis.com/ru/arcmap/latest/tools/spatial-analyst-toolbox/rastercalculator.htm
https://desktop.arcgis.com/ru/arcmap/latest/tools/spatial-analyst-toolbox/rastercalculator.htm
https://urait.ru/bcode/530660
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Jlngs  mpoBeneHus — 3aHATUA  JIGKUMOHHOTO  TUNA  MMEIOTCS  HaOOpbI
JE€MOHCTPALIMOHHOTO O0OpYNOBaHUS U YYEOHO-HATSAHBIX MOCOOMIA, oOecreunBaronme
TEMAaTHYECKHE WIUTIOCTPAIMU, COOTBETCTBYIOIIUE YUEOHBIX TEM.

[lepeuenr MaTepHATbHO-TEXHUYECKOTO  OOECreueHusi, HeoOXOAUMOTO IS
peaii3alyy MpOrpaMMBbl, BKJIIOYAET B ce0sl ayJUTOPUH, OCHALLIEHHbIE 000PYAOBaHUEM, B
3aBHCHUMOCTH OT CTEIIEHHU €0 CI0KHOCTH.

[Tomemenuss  uis  CaMOCTOSATENBHOW  pabOThl  CIyIIATeNed  OCHAIEHBI
KOMIIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBbIO MOJKIIOUEHUS K ceTh «HWHTepHer» u
o0ecrieyeHneM JOCTyNna B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO Cpeny
MHCTUTYTA.

HNuctutyT obOecrieueH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrpPaMMHOTO
obecrnieueHus1 (CocTaB OMpeaesieTcss B pabouux MporpamMmax JUCHMIUIMH (MOAyJiei) U
MOJJICKUT €XKErOJHOMY OOHOBIICHHIO).

ONeKTPOHHO-OMOIMOTEYHbIE CUCTEMBI (3JIEKTPOHHASI OUOIMOTEKA) U AIEKTPOHHAS
nH(}OpMaMOHHO-00pa3oBaTeyibHasl cpeAa 00ecleunBaeT OJAHOBPEMEHHBIM JOCTYNI HE
MeHee 25 MPOLIEHTOB 00YYaIOIIUXCs IO MPOrpaMMe.

CnymarensiMm oOecriedeH A0CTyn (yJIale€HHBIA IOCTYI), B TOM YHUCIE B Clydae
INPUMEHEHHUS 3JIEKTPOHHOTO 00YUYEHHUsI, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM MPOPECCHOHANBHBIM 0a3aM JaHHBIX M WH(OPMALMOHHOM CIPaBOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX ONpPEAEIIAETCS B IPOrpaMMe U €KEroJHO OOHOBIISIETCS.

Caymartenn w3 4uciaa JHI C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU  3/10POBbS
o0OecriedyeHbl TMEYaTHbIMU M (WJIM) SJIEKTPOHHBIMM O0O0pa30BaTEIbHBIMU pecypcamu B
dopMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBbSL.

Ounble 3aHATHA 10 nporpamme <«lIpoeKTHBIE MEHEIKMEHT B 00JacTH
reoOMH(QOpPMAllMOHHBIX TEXHOJOrMH: ympaBieHue pecypcamu WT» mnpenmonararor
MCIIOJIb30BAaHUE CIAEAYIOIINX TEXHUUYECKUX CPENICTBA O0yUeHHUs: 000pyJOBaHHbIE YUEOHbIE
ayIUTOPUH, OCHAIICHHbIE MYJIbTUMEIUUHBIME TPOCKTOpaMH, HOyTOyKamMu JH00
KOMIIBIOTEPaMH, MHTEPAKTUBHBIMU JTOCKaMH, (IIMITYapTaMH, TEIIEBU3MOHHBIMH TTAHEIISIMHU.
[lepconanbHbIE KOMIBIOTEPHl WM HOYTOYKH JOJDKHBI OBITH TIOJKIIOYEHBI K CETH
WuTepHer nans TOAKIIOYEHHS K PEECTpy CHHUMKOB M OCHAIICHBI IPOTPAMMHBIM
obecrieuenneM QGIS. Hamuuue cpenctB cBs3u 111 KOMMYHUKAIIMH MEXKIY YYaCTHUKAMU
NpOEKTa, BKJIKOYas JJIEKTPOHHYIO TIOYTY, BHJCOKOH(PEPEHLUMH M  COBMECTHOE
MCIIOJIb30BaHNE OHJIAH-UHCTPYMEHTOB JIJIsl paOOThI HaJl POEKTOM.

[Ipy nOpoeKkTHpPOBaHMH, 30HUPOBAHMM TIOMELIEHUH  y4TE€Hbl OCOOEHHOCTH
00Opy/I0BaHUs, PAaCXOJHBIX MaTE€pPHAJIOB, CPEJICTB OOYYEHMs] M BOCHHMTAHUS, KOTOPHIMU
OCHAIIEHBI ayJUTOPUH JIJIS peanu3alii JaHHOW IPOrpaMMBlI.

3.2. Kaaposoe o0ecnieyenne nporpamMmsl.
K peanuzanuu nporpaMMbl IPUBJIEKAETCS MEAArOr AOMOIHUTEIBHOTO 00pa30BaHUS

(ITAO),  orBevaromwmii  KBaIU(pUKALMOHHBIM  TpeOOBAaHUSAM,  YKa3aHHbIM B
MpoeCCHOHAILHOM CTaHJapTe Iiearora JOTOJHUTEIBRHOTO OOpa30BaHUS JeTeld u
B3POCJIBIX.

TpeboBanus K 00pa3oBaHHI0O M OOY4YEHHIO TieJlarora JIONMOJHUTEIBLHOIO
00pa3oBaHUs:

-BBICIIIEE OOpa3oBaHWE WIH CpenHee TpodeccroHambHOe 00pa3oBaHME B pamMKax



21

YKPYIIHEHHBIX TPYI CHECHUATbHOCTEM W  HAINPAaBJICHUWA MNOATOTOBKH  BBICIIETO
oOpa3oBaHMsi ¥  CIENUATBLHOCTEH  cpemHero MpodeccHoHaTbHOTO  00pa3oBaHUS
"OOpa3oBaHue U MEJArOrHUYecKre HAyKu';

WJIA:

- BbIclIee oOpaszoBaHue MO0 cpeaHee NpodeccruoHaabHOe 00pa30BaHUE B pamMKax
UHBIX YKPYIHEHHBIX TPYNN CHEIUAIbHOCTEH W HANPABICHUN MOATOTOBKH BBICIIETO
oOpa3oBaHMsl M CIEHHAIBHOCTEH CpenHero mnpodecCuOHANbHOTO 00pa3oBaHus IpHU
YCIOBUM €ro COOTBETCTBUS JIOMOJIHUTEIHHOM 00111e00pa3oBaTeibHON Mporpamme
TEXHUYECKON  HAMpaBlIEHHOCTH, M  TMOJy4YEeHHUE TpU  HEOOXOAMMOCTH  MOCIE
TPYJIOYyCTPOICTBA JOMOTHUTEIHHOTO MPOohecCHOHATLHOr0 00pa30BaHMsl MeAaroruuecKom
HANpaBJICHHOCTH;

WJIA:

-YCIIENTHOE MPOXO0XKACHUE O0YJAIOIIMMUCS IMTPOMEKYTOUYHON aTTECTAIlMN HE MEHEe
YyeM 3a JiBa roja o0ydeHus no oOpa3oBaTeIbHBIM MpOorpaMMaM BBICIIETO 00pa30BaHUSI 110
CIICIMAJIBHOCTSIM U HAIIPABIICHUSM MOATOTOBKH TEXHUYECKON HAIPABJICHHOCTH.

Kpome  mnepmarora  JOMOJHUTENBHOTO  OOpa3oBaHMs Uil  OpraHU3allUU
00pa3oBaTEIbLHON JIESITEILHOCTH MOTYT MPUBIICKATHCS APYTHE CIEIUATUCTHI (METOIUCTHI,
TBHIOTOPBI, II€IarOrd — OPraHU3aToOPhl, NEAATOTH — IICUXOJIOTH, IPOTPAMMHUCTBI, MEAATOTH
JIOTIOJTHUTEJIBHOTO 00pa30BaHUs MHBIX HAMIPABJICHUH U T.1.).

OOpazoBaTeNbHBIA  MPOIECC IO TEeMaM MPOrpaMMbl  OOECIEUYMBAETCS  HAYy4YHO-
MeJaroru4ecKuMu  Kagpamu  (eAepalbHOTO  TOCYJapCTBEHHOTO  OIO/HKETHOTO
oOpazoBarenbHOTO  yupexaeHus «CaxalMHCKUI TOCYJAapCTBEHHBIH YHUBEPCUTETY,
MMEIOIIMMH BbICIIIee 00pa30BaHKE, COOTBETCTBYIOINIECE MPOPUITIO YUTAEMBIX TEM.
Kanudukanuss pykoBOIAAIIUX M HAYYHO-TIEJArOTHYECKUX PAOOTHUKOB, PEAM3YIOIIUX
HACTOAIIYI0  JIONOJHUTEIbHYI0  MPOPECCHOHAIBHYI0  MOporpaMMy  TOBBIIICHUS
KBaJgu(UKAIMKU, COOTBETCTBYET KBaTU(DUKAIIMOHHBIM XapaKTEPUCTUKAM, YCTAaHOBJICHHBIM
B EnunoM  kBanuduUKanMOHHOM  CHOPaBOYHUKE  JOJDKHOCTEM  PYyKOBOJUTENEH,
CICUHUAIUCTOB U CHOyXamwux, B pasnene "KpanudukalmoHHbIE XapaKTEPUCTUKU
JOJDKHOCTEM  PYKOBOAMTENEH U CHEUUATIMCTOB BBICHIETO MPOPECCUOHATBLHOTO U
JOTIOJIHUTENIBHOTO ~ MpOo(ecCHoHaIbHOTO  00pa3oBaHus", YTBEPKIACHHOM IPUKA30M
MunucTepCcTBa 31paBOOXPAHEHUS] U coUManIbHOro passutus Poccuiickonn denepauuu ot
11 suBaps 2011 r. N 1=.
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Ipuiaoxenue 1
baank HaGawaeHus 3a JMHAMUKOM JUYHOCTHOTO PA3BUTHS 00Y4aI0IIUXCSA
No I'pynimsr Hara
[TOKA3ATEJIM KAYECTBA JIMYHOCTHOI'O PA3BUTHA OBYYAIOIINXCA
[IposBnser
Bo Bpems
. UHHULIUATHBY U AKTHBHO
3aHATHUH
OOSBISCT Hcnons3yer B UHTEpEC K COTPYAHHUYAET CO AKKypaTHO
Ne pos . oO1IeHnH IIPOEKTHOMN CBEPCTHUKAMH, OTHOCHUTCS K
0)5(0) YCTOMYMBBIN
n/n HHTEDEC I 0a30BYy10 JIeSITEIIbHOCTH, YBOXKUTEIBHO MaTepuaibHO Utoro
p cUcTeEMy aKTUBHO OTHOCHUTCS K TEXHUYECKUM
UHULUATUBY ’
MOHATUI BKJTIOYAETCS B MHEHUIO LEHHOCTSAM
1IPH OCBOCHHH IpYIIIOBYIO OKPY KaOLINX
IIPOrpamMMbl py Y Py
paboty

3 Gaya — Ka4ecTBO MPOSBIISETCS CUCTEMAaTHYECKU

2 Oaia — Ka4ecTBO MMPOABJIACTCA CUTYATUBHO

1 Gamnn — KauecTBO HE MPOSABIAETCS
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baank ¢gukcanuy BoINOJHEHUS MPAKTHYECKUX Pad0T 00y4alOIMMHUCH

IHpuiaoxenue 2

No I'pynmsl Hara
No BUO Howmepa Tem npaktuyeckux paboT Hroro
/1 1 2 3 4 5 6 7 8 10

3a KaXIyI0 YCIICITHO BHIMOJHEHHYIO MPAKTUUECKYI0 paboTy cTaButTcs 1 Oai.
OOyuaromuiics, HaOpaBLIMi HTOro 6 U OoJsiee OANIIOB, JOMYCKAETCS K BBIIOJIHEHUIO HTOTOBOIO IIPOEKTA.
OO6yuaromuiicst, HaOpaBIIUil UTOro MeHee 6 0aIoB, K BBIMIOJIHEHUIO UTOTOBOTO NMPOEKTa HE JOMYCKaeTCsl.
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biaHK oLleHKH I/IH[[I/IBI/I)Iya.]'IbHBIX/prlIHOBLIX IMPOECKTOB

Ipuiaoxenue 3

No I'pynimsr Hara
3amura npoexTa
OpUruHaIBHOCTH » P
AKTYyaJIbHOCTh [IpakTuueckas . (npencrasiieHue
No Hazpanue U TBOPYECKUI
OUO IpOEKTa peanuzanus MPOCKTA, Htoro
n/ IIPOEKTa MOJIXOJ
(0-3 6anna) (0-3 bamna) paboOTOCIOCOOHOCTH)
(0-2 6amna)
(0-3 6ama)
/
IToanuce PacmmidpoBka
0-4 GanoB — HU3KHUI YPOBEHb YCBOCHUS MTPOTPAMMBI, KOTOPBIM HE MO3BOJIET aTTECTOBATH O0YUaIOIIETOCs!.
5-8 0aiIoB - cpelHU YPOBEHb YCBOCHHSI POTrpaMMBbl, KOTOPBIH TIO3BOJISIET aTTECTOBATh 00YYarOIIEeToCs.
9-11 0amioB - BBICOKHI YPOBEHb YCBOEHUSA MpOrpamMMBbl, KOTOPBIN M03BOJISET aTTECTOBATH oOyuarorerocs.




IIpunoxenne 4

BxonHol KOHTPOJIb / BHIXOAHOH KOHTPOJIb

OreHka Ka4ecTBa yCBOSHUS MporpaMMebl «lIcmonp3oBanre reonH(GOPMAIIMOHHBIX TEXHOJIOTUH JIJIsl TIPOBEICHUS
3aHATHUH MO MporpaMMaM €CTeCTBEHHOHAYYHON HAIIPABICHHOCTH B IIEHTpax « Touka pocTany OCyLIECTBISETCS B
(hopme BXOTHOW/UTOTOBON TMATHOCTUKH W UTOTOBOM aTTECTAITHH.

BxoHO# 1 UTOTOBBII KOHTPOJIb HATIPABJICHA HA BBISBICHUE MPEICTABICHUN U YMEHHUIA MIEaroroB B 00J1aCTH
HCIOJIb30BaHUS TeOMH()OPMAIMOHHBIX TEXHOJIOTUH JUIS TPOBECHUS 3aHITUH.

®dopma: TecT. m

Ommcanue, TpeOOBaHUS K BBEITIOJHECHUIO: TECT COACPXKHUT 15 3amannii, U3 KOTOPHIX 15 3amaHuii B popMe TecTa ¢
BBEIOOPOM BCEX BEPHBIX BAPHAHTOB OTBETA.

TecTupoBanme MPoXoAUT B OYHOM (opMaTe ¢ IpUMEeHEeHHEeM NH(OPMAITMOHHBIX PECYypPCOB
IIpoaomKUTENbHOCTh MPOXO0XKACHUS TecTa - 1 yac. KoauyecTBO MOMBITOK - 1 MOMBITKA.

Bapuanm 1 (6xo0mnoti konmponv)

1. ITaccHBHBIN HCTOYHUK YHEPTHH:

a. Connye

b. mazep

C. Jammna

. OnTryeckui [uana3oH BKIIIOYACT:

. BUIUMYIO 30HY CIIEKTpa

. BUAUMYIO U MH(paKpacHYIO 30HBI CIIEKTpa

. BUOUMYIO, YIbMPADUONEMOBYIO U UHPPAKPACHYIO 30HbI CHEKMpPA

O T &N

. Ha O11kHIOI0, Cpe/IHIOI0 U TAJIBHIOKO 30HBI AEJIATCA:

. mH(paKpacHas 00JIaCTh CIIEKTpa

. BUAMMast 00JIacTh CIIEKTpa

. yiempaghuonemosas u unghpaxpacuas obaacmu cnekmpa

O T & W

. Ha cunror0, 3eneHyt0 1 KpacHYIO 30HBI IEIHUTCA ... 001aCTh CIIEKTpa:
. uH(paKpacHas

. 8UOUMAS

. yeTpaduoneroBas

. Bujibl B3aMOICHCTBUS U3TYUYCHHS C aTMOC(HEPOii:

. TIOTJIOILIEHUE U OTPaKEHUE

O L O T N

(o

. OTPAXKCHUC U paCCCUBAHUC
C. noenoujernue, ompadxceHue u pacceusanue

. «OKHa TIpo3pavyHOCTH aTMOC(EPBI» - 3TO

. OUana3oHbl CNeKmpa, KOmopbvle ammocgepa nponyckaem
. IMana3oHbI CIEKTPa, KOTopble atMocdepa He MPOoITycKaeT
. IMarna3oHbI CIEKTpa, KOTOpble aTMocdepa oTpaxaer

o T v

. Bunmumas oGmacts criektpa X=
. 0,40-0,7 5mrm

. 0,10-0,40mkMm

. 0,75-1,000 Mmxm

O T Q2

. CriextpanbHasi oTpaxkaTelbHast CHIOCOOHOCTB-3TO... :

. QyHKYUA, Xapakmepu3yowas OmpaxicameibHule C80UCMEA 3eMHOL NOBEPXHOCIU
. ApKOCTh

. TpauK, XapaKTepU3YIOIIHM OTpa)kaTeIbHbIC CBONCTBA 3¢MHOMN MTOBEPXHOCTH

o T © o

9. HpeI/IMYH_IeCTBO AAaHHBIX TUCTAHIUOHHOI'O 30HAUPOBAHUA:
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a. 9QheKTUBHBI TIPH KCCIIECAOBAHIH HEOOIBINX TEPPUTOPHI
b. 803MOdICHOCHbL NOYYUMb OaHHbLE O MPYOHOOOCHYNHBIX 001ACMIAX
C. BO3MOXHOCTb Cpa3y MOIYYHUTh TPEXMEPHYIO HH(popManuio 00 0ObeKTe

10. ITaccuBHBIE CHEMOYHBIE CUCTEMBI:
a. cxanephble

b. paaNOIOKAIMOHHbBIE

C. JIa3epHbIe

11. l'eorpaduyeckre nHHOpMALIMOHHBIE CUCTEMBI-3TO (€AMHUYHBINA BBIOOD):

a. nHopMaIMOHHBIE CHCTEMBI COZIepIKallie reorpaduieckue Ha3BaHUs;

b. IPOrPaMMHO-3BIKOBOIT KOMIUIEKC JUISl CO3/IaHMs, BEACHHS, HCIIOIB30BaHMs 0a3 TaHHBIX;
. ”HPOPMAIIMOHHBIE CUCTEMBI, ONIEPUPYIOIINE TPOCTPAHCTBEHHBIMHU TAHHBIMH.

12. IIpocTpaHCTBEHHOE pa3perieHue — 370 ...:

a. MUHAMAaJIbHAS MIMPUHA CTIEKTPAIEHOM 30HBI, B KOTOPOI MPOBOSAT CHEMKY

b. YyBCTBUTEIBHOCTh CEHCOPA K BapUaIlUsIM HHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO U3TyUCHUS

C. BO3MOIHCHOCTb PA30ENbHO 80CHPOU3BO0UMb HA CHUMKE MeIKUe 0emaiu CHUMAeMo20 00bekma

13. [Ipu yMeHbBIIIEHUN KOJUYECTRA TUANIA30HOB U YBEIMUCHUH KaXKIOT0 U3 HUX CICKTpajibHas pa3pearoias
CHOCOOHOCTS ...

a. yMeHbuumcs

b. yBenuuurcs

C. HE U3BMEHUTCSA

14. PanuoMeTpruyecKoe pa3pelieHUE ONMPEACISET ...
Q. YUCa0 YpoGHeli KEAHMOBAHUSA
b. mapaMeTpbl JUCKPETU3ALUN

a. IIEpBUYHBIE, BTOPUYHbIE
b. CTpYKTYypHBIE, TEKCTYPHbIE

C. IpsAMbIE, KOCBEHHBIE

d. npsiMbIe, KOCBEHHBIE, IEPBUYHBIE, BTOPUYHBIE

€. CTPYKTYpHBIE, TEKCTYpHBIE, IEPBUYHBIC, BTOPUYHBIE

16. Yto Takoe HelpoHHAsl ceTh?

. CeTh, COCTOSIIIAsl U3 HEWPOHOB

b. ceTs, cocTosMIIas U3 KOMIBIOTEPOB

C. CETbh, COCTOSILAS U3 ANEKTPUIECKUX Lienen
d. ceTh, cocTosas U3 aIrOPUTMOB

17. Kakue TUnbl HEHPOHHBIX CETEH CYLIECTBYIOT?
a. cBEPTOYHBIC HEHPOHHBIE CETH

b. pekyppeHTHbIC HEHPOHHBIE CETH

C. IIy0OKHe HEHPOHHBIE CETH

d. BCe BbIILIETICPEUUCIICHHBIE

18. Uto Takoe MalmMHHOE 00yueHue?
a. METOJl aHaJTu3a JaHHBIX

b. MmeToa 00pabOTKH TaHHBIX

C. METOJI CO3/IaHus AITOPUTMOB

d. MeTon IpUHATHUS pelIeHUi

19. Kakue MeToabl MallIMHHOTO 00yUYeHHS BbI 3HaeTe?
a. KimaccuduKanus

b. perpeccus

C. KJIacTepu3anus



d. Bce BBIIICTICPCUYUCIICHHBIC

20. B yem 3akirouaercs 3aa4a KiaccCuPUKauu?
a. pazzeneHre 00bEKTOB Ha TPYIIIIBI

b. OMCK 3aKOHOMEPHOCTEH B TaHHBIX

C. OLICHKA BEPOSTHOCTH COOBITUS

d. Bce BhIILIENIEpEUNCIICHHOE

27
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IIpuioxkenue 5

Texkyumud KOHTPOJIb

Texkymuid KOHTPOJIb

Texyuuii KOHTPOIb OCYIIECTBIISETCS MO0 UTOTaM BBITIOJIHEHUS MPAKTUUYECKUX padOT
B XOJI€ MPAKTUYECKUX 3aHITHI.

[TpumepHbie 3a1anust 7151 TPAKTUYECKUX padoT.

[Ipaktrueckas padora Ne 1

@opma: llpakmuueckas paboma «PaboTa B rpymnmnax: pa3padoTka UIEU HAY4YHO-
UCCIIEIOBATENbCKOrO mnpoekTa. M3yueHne MeronoB cOopa TpeOOBaHMI M ompeaeneHUs
ueneit npoekra. IIpakTuyeckoe BBINOJHEHUE aHANN3a TPEOOBAHUN W ONPEIEICHUS LeJIer
KOHKPETHOT'O ITPOEKTa.

3aoanue:

1. CocraBbTe Hay4HO-UCCJIENOBATEIbCKUI MPOEKT M OOOCHOBAaHUE €ro
aKTyaJIbHOCTH Ha OCHOBE PE3yJIbTaTOB OOPA0OTKM KOCMHUUECKUX CHUMKOB.

2. OOBSICHUTE CTPYKTYPY U COJIEPKAHUE COCTABICHHOTO MTPOEKTA

3. Kak cocTaBlIeHHBIM TIPOEKT MOXKHO pEaau3oBaTh B paMKax peav3aluu
HaIMOHAIBHOTO MpoekTa «ObpazoBanuey; LIeHTpom pa3BUTHS OTapEHHBIX JETEH ?

Kpurepun ounennBanums:

Cnywatenp nosydaer 1 Oamn 3a paboTy, €clid COCTaBUT Ui CBOUX YUYCHHKOB
00pa3oBaTeNbHBIA MPOEKT U Ha OCHOBE PE3yJIhTATOB OOPA0OTKH KOCMHUYECKUX CHHUMKOB,
000CHYET ero akTyaJIbHOCTb U CBOM BapUaHT OTBETA.

YpOBHHU BBITIOJIHEHUS 3aJJaHUI:

— Hu3ku — 10 30% cnaboe 3HaHWE CoMIepKAHUS MaTepHuaa;

— cpenuuii — 31-70 % yacTrUdHOE BIaICHUE COACP)KaHUEM MaTepuaa;

— BbICOKHI — 71-100 % yBepeHHOe BllaJIcHHE COJIEpKAHUEM MaTepuaa.

[Ipu cpeaHeM U BHICOKOM YPOBHE BBIMOJHEHHUS MPAKTUUYECKOT0 3a/IaHusl CTaBUTCSA 1
oan.

KonuyecTBO MOMBITOK: HE OTPAHUYEHO

[Tpaktrueckast pabora No 2
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Dopma: Ilpaxmuueckas paboma «Pabdota B rpynnax: IIpaktuueckoe npoBesieHHE
cbopa 00pasioB CHEra B MPEIBAPUTEIBHO OMPEICICHHBIX TOUKAX)

3aoanue:

1. OcBoeHue TexHUKU cOopa 0Opa3lioB U OIIEHKA UX KayecTBa

2. OmpenenuTh ONTUMAIbHBIE MecTa Asi coopa 00pasioB, KOTOpbIE MOTYT JaTh

HauboJee Penpe3eHTATUBHBIE PE3YIIbTaTHI.

3. COop 00Opas1oB cHera B BRIOPAaHHBIX TOYKAX.

4. IloarotoBUTh 00pa3LBbl IS aHAIHU3A.

Kpurepuu onieHnBaHus:

Cnymatens noigydaeT 1 Oamn 3a paboTy, €ClIM MOKa)KeT MPaBUJIIbHYIO TEXHHUKY cOopa
00pa31oB U MOATOTOBUT 00pa3Ibl AJIs aHAIN3A.

[Ipaktuueckas pabora Ne 3

@opma: Ilpakmuueckas paboma «PaboTa B Trpymmnax: pa3padoTKa UJIEH HAYYHO-
UCCIIEIOBATENIbCKOTO MPOEKTa M OOOCHOBAaHHWE €ro akTyaJlbHOCTU Ha OCHOBE
MPAKTUYECKOI0 UCTOIB30BaHUsl TaHHBIX J|93 1 ux 00pabOTKHU B MPOEKTHOMN AEATEILHOCTU
00y4aromuxcst B BUJIE IPE3CHTALIUNY.

3aoanue:

1. CocraBbTe Hay4HO-UCCJIENOBATEIbCKUM TMPOEKT H OOOCHOBAaHUE €ro
aKTyaJIbHOCTH Ha OCHOBE MPaKTUYECKOro MCNOIb30BaHus JaHHbIX /(33 u nux o0paboTKu B
POEKTHOU JeATEIbHOCTH 00YYaIOIIUXCS.

2. O0OBSACHUTE CTPYKTYPY U COAEP’KaHUE COCTABICHHOTO MPOEKTa

3. Kak cocTaBieHHBIII TPOEKT MOYKHO pEaM30BaTh B pPAMKax pealn3aluu
HaIMOHaJIbHOTO MpoekTa «Ob0pa3zoBanue»;, LleHTpom pa3BUTHS OAapEHHBIX IETEH?

Kpurepun ouenuBanus:

Cnywmatenp nosnydaer 1 Oamn 3a paboTy, €clid COCTaBUT Ui CBOUX YUYCHHKOB
00pa3oBaTeNbHBIN MPOEKT U HA OCHOBE MPAKTUYECKOT0 UCIOIb30BaHus HaHHbIX J[33 1 ux
00pabOTKM B MPOEKTHOM AESITENbHOCTH O0YYaroUIMXcsi, OOOCHYET €ro akTyalbHOCTh U
CBOM BapuaHT OTBETA.

YPpOBHU BBINOJHEHUS 3aJaHUMN:

— Hu3kui — 10 30% cmaboe 3HaHUE CoJIepKaHUs MaTepHuaa;
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— cpennuii — 31-70 % yacTUuHOE BlaICHUE COAECP)KaHUEM MaTepuaa;

— BbIcOokui — 7/1-100 % yBepeHHOE BiIaJIeHHE COACPKAHUEM MaTepHUaa.

[Ipu cpeaHeM U BHICOKOM YPOBHE BBIMIOJHEHHUS MPAKTUYECKOTO 3a/laHusl CTaBUTCS 1
oani.

KonnuecTBO MONBITOK: HE OrPaHUYEHO
[Ipaktuueckas pabora Ne 4

@opma: Ilpaxmuueckas paboma «Pabora B Tpymmax: pa3paboTKa HAy4HO-
UCCJIEIOBATENBLCKOIO MIPOEKTa, OTYETa O BBIIOJIHEHHOW padoTe, COCTaBJIEHHE
MpEe3eHTAallMH, TIPEeIBApUTEIbHAS 3AIIUTaY.

3aoanue:

1. CocraBbTe Hay4HO-UCCIENOBATEIBCKUM TMPOEKT H O0OOCHOBAaHHWE €ro
aKTyaJIbHOCTHU Ha OCHOBE MPAKTUYECKOT0 MCIOJb30BaHus JaHHbIX J[33 u ux o6paboTku B
POEKTHOM J€ATEIbHOCTH 00YYaIOIIHUXCS.

2. O0OBSCHUTE CTPYKTYPY U COJEP’KaHUE COCTABICHHOTO MPOEKTa

3. Kak coOCTaBIE€HHBIM MNPOEKT MOXKHO pPEaIU30BaTh B paMKax peaau3aluu
HaIMOHANBHOTO MpoekTa «ObpazoBanue» L{eHTpoM pa3BUTHS OJJapEHHBIX JCTEH ?

Kpurepun ouenuBanus:

Cnymatens nonydaer 1 Oamn 3a paboTy, €ciid COCTaBUT JJIsi CBOMX YUYEHUKOB
00pa3oBaTeNbHbIN MPOEKT U HA OCHOBE MPAKTUYECKOTO MCHOIb30BaHus JaHHBIX 133 u nx
00pabOTKH B TMPOEKTHOW ACSATEILHOCTH OOyYarolmMXcs, 0OOCHYET €ro akTyaJlbHOCTh U
CBOM BapHUaHT OTBETA.

YPpOBHHU BBITIOJIHEHUS 3aJJaHUI:

— Hu3ku — 10 30% cnaboe 3HaHUE CoMIepKAHUS MaTepHuaa;

— cpenuuii — 31-70 % yacTrUdHOE BIaICHUE COACP)KaHUEM MaTepuaa;

— BbICOKHI — 71-100 % yBepeHHOe BllaJIcHHE COJIEpKAHUEM MaTepuaa.

[Ipu cpenHeM U BBICOKOM YPOBHE BBIIOJHEHUSI TPAKTUUYECKOTO 3aJaHusl CTaBUTCS |
oan.

KonuuecTBoO MOMBITOK: HE OrPaHUYECHO

[Tpaktuueckas padora Ne 5
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@Dopma: Ilpakmuueckas paboma «Pabota B rpynnax: Bamuaanus pe3yiabTaToB U
aHanu3 omuOoK. OneHKka U 00CYXJIEHUE PE3yJbTAaTOB HMCIOJIb30BAHUS HMCKYCCTBEHHOTO
MHTEJIEKTa U MAIlIMHHOTO 00YYEHUS B OIICHKE KIIMMATUYECKUX U3MEHEHUI».

3aoanue:

. CocraBpTe Hay4HO-UCCJIENOBATEIbCKUM TMPOEKT M  OOOCHOBAaHUE €ro
aKTyaJIbHOCTU HAa OCHOBE MPAKTHUYECKOTO UCTOIB30BAHMS MAIIIMHHOTO 00YUYEHUS.

2. OOBsACHUTE CTPYKTYPY U COAEPIKaHUE COCTABIECHHOTO MPOEKTA

3. Kak coOcCTaBIIEHHBIM NIPOEKT MOXKHO pe€aau3oBaTh B pPAMKAX pead3aluu
HaIMOHaJIbHOTO MpoekTa «O0pa3zoBaHue», LleHTpoM pa3BUTHS OlapEHHBIX JETEH ?

Kpurepun ounenuBanums:

Cnywatenp nosydaer 1 Oamn 3a paboTy, €CliM COCTaBUT Uil CBOUX YUYEHHKOB
0o0pa30BaTeNIbHBIN MPOEKT U HA OCHOBE NMPAKTUYECKOTO UCIOIb30BaHMs AaHHbIX [[33 1 ux
00pabOTKH B MPOEKTHOW ACSATEILHOCTH OOyYarolMXcs, 0OOCHYET €ro akTyaJlbHOCTh U
CBOIl BapuaHT OTBETA.

YPOBHH BBINOJHEHHUS 33 IaHUM:

— HU3KUM — 10 30% cnaboe 3HaHuE cofepKaHUs MaTepraa;

— cpenuuii — 31-70 % vyacTUUHOE BIaICHUE COACp)KaHUEM MaTepuaa;

— BbIcokuil — 71-100 % yBepeHHOe BiaJieHHuEe COIepKAHUEM MaTepHuana.

IIpu cpenHeM U BBICOKOM YPOBHE BBINIOJHEHUS PAKTUYECKOr0 3a1aHUsl CTaBUTCS 1
oani.

KonuyecTBO MOMBITOK: HE OTPAHUYEHO
[Tpaktrueckas padota Ne 6

@opma: Ilpakmuueckas paboma «Pabota B Tpymnmax: pa3paboTKa Hay4dHO-
UCCIIEIOBATENIbCKOTO  MPOEKTa, BKIIOUalomEero B ceds pabory ¢ MeToJaMu
JUCTAHIIMOHHOTO 30HJIUPOBAaHUSA 3eMJIM, TeOUH()DOPMALMOHHBIMUA TEXHOJOTHSIMH U
MalIUHHBIM 00yUYEHUEM).

3aoanue:

. CocraBbTe Hay4HO-UCCIENOBATENbCKUM MPOEKT H OOOCHOBAaHUE €ro
aKTyaJlbHOCTH, BKJIIOYAIOIIET0 B ced0s paboTy € MeToJaMH AUCTAHIIMOHHOIO

3OHIUPOBAHUA ?)GMJ'II/I, FeOI/IH(bOpMaI_[I/IOHHBIMI/I TCXHOJIOTHUAMHU U MallTMHHBIM O6yLI€HI/IeM.
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2. O0OBsACHUTE CTPYKTYPY U COAEpP’KaHUE COCTABICHHOTO MPOEKTa

3. Kak cOCTaBIICHHBIM NIPOEKT MOYKHO pPEaau3oBaTh B pPAMKAX pead3alun
HaIMOHAIBHOTO npoekTa «ObpazoBanue», LleHTpoM pa3BUTHS OJJapeHHBIX JETEH ?

Kpurepuu onienuBanus:

Cnymarens momydaer | 6amn 3a paboTy, €CIM COCTAaBHT IJIsi CBOMX YYCHUKOB
00pa3oBaTeNbHbIN MPOEKT U HA OCHOBE MPAKTUYECKOI0 UCHOIb30BaHus AaHHBIX 133 u ux
00pabOTKN B MPOCKTHOU ACSATEIHHOCTH OOYYAIOMIMXCs, 00OCHYET €ro akTyalbHOCTb U
CBOM BapUAHT OTBETA.

YPpOBHU BBINOJHEHUS 3aJaHUM:

— Hu3ku — 10 30% cnaboe 3HaHWE Co/IepKAHUS MaTepHuaa;

— cpenuuii — 31-70 % yacTUUHOE BaJICHUE COACpKaHUEM MaTepuaa;

— BbIcokuit — 71-100 % yBepeHHOE BiIaJIeHHE CO/IepKAHUEM MaTepHuaa.

IIpu cpenHeM U BBICOKOM YPOBHE BBIMOJHEHUS TPAKTUUYECKOTO 3aJJaHusl CTaBUTCS 1
oani.

KonuuecTBO MONBITOK: HE OrpaHHU4CHO

3.3. [IpoMesKyTOYHBIN KOHTPOJIb

[IpoMeKyTOUHBIN KOHTPOJIb HE NPEAYCMOTPEH.

3.4. UTorosas arrecrtauus

®opma: 3ammTa OpoeKTa.

Omnucanue, TpeOOBaHUS K BHITIOJTHEHHUIO:

Hrorosas arrectarust mpoBOAUTCS B (hOPME 3aIUTHI MPOEKTA MOATOTOBICHHOTO BO
BpeMs mpakTudeckux padbot Nel, Ne 2. Ne 3, Ne 4, No 5

I'otoBeiii [lpoekT ciymiareneid mpeAcTaBiseT coOOM pa3paOOTKy HAeH y4eOHOro
MPOEKTa MO 3aJIaHHBIM MapamMerpaMm. Pa3paboTka paboThl TOJDKHA OBITH MPECTABICHA B
Buje TekcTtoBoro (aitma Microsoft Word (pasmep mpudra — 12; MexXmyCTpOUHBIM
uHTepBaI — 1,5; mossi: BepxHee — 2 M, HUXKHee — 2 ¢M, JeBoe — 3 cM, nmpaBoe —1,5

CM; BBIpaBHUBaHUE — M0 IMPHUHE; ad3anHbii orctyn — 1,25 cm; uatepBan — nepen 0,
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nocie —O0; rapuutypa — Times New Roman; s BblIeIeHUs] TEKCTa HCHOJIb3YyeTCA
KypcHuB, IIBET TeKCTa —uepHblid). OrpannueHuii 1o o00beMy pabOThl  HET.
bubnuorpaduueckuii cnrcok He TpeOyercs. Takxke MPUKIAABIBAIOTCS HCIOJIb30BAHHBIC
n300pakeHus B OJTHOM M3 TIPUBEJICHHBIX (hOpMaTOB: jpg, png, pdf, Becom He Oosee 8 Mb.

[Ipumeps! 3a1aHmii:

Pa3zpabotaiite 3amanue miigs y4eOHOro MPOEKTa, KOTOPBIA OyAeT MNpemsiokKeH B
Ka4yecTBE 3aJjaHusl 00ydJarolMMCsl B COOTBETCTBUU CO CIICAYIOIIMMHU MapamMeTpaMu: Tema
MPOEKTa JOJDKHA WMETh MEXKIPEAMETHBIM  XapakTep; OOydJaroIuecs JOJDKHBI
CaMOCTOSITEJIbHO MPUUTH K BBIBOJY O HEOOXOJMMOCTH BOCIOJIB30BATHCS KOCMUYECKUMHU
CHUMKAMH WJIM OTKPBITBIMH JIaHHBIMH JIUCTAHIIMOHHOTO 30HIAUPOBAHUS  3EMIIH,
MalTUHHBIM O0yUYE€HHUEM.

Kpurepuu onieHuBaHus:

Pe3ynbraThl BBIOJHEHWS WTOTOBOM AaTTECTAIIMM OICGHUBAIOTCSA 110 CHCTEME
«3a4TEHO» / «HE 3a4TeHO». MaKkcuMaIbHBIN 0asul 3a BHIMOJIHEHUE TPOEKTa — 5 OaJlIOB.

Tema y4eOHOTO MpOEKTa UMEET MEXKIPEAMETHBIN Xapaktep (m1a — 1 6amr, Her — 0
0asioB)

[IpuBeneno oO0OCHOBaHME AaKTyaJbHOCTH Ha OCHOBE pe3yJbTaTOB 00pabOTKU
KOCMHUYECKHX CHUMKOB WJIM OTKPBITHIX JAHHBIX JUCTAHIIMOHHOTO 30HJAMPOBAHUS 3EMIIH
(ma — 2 6amna, yactuyHo — 1 6amwt, et — 0 GayioB)

VYka3aHbl CCBUIKM Ha WCTOYHUKH ITOTYYEHHBIX MAHHBIX (KOCMHUYECKHX CHHMKOB,
a’podorocreMkn) (1a — 2 6aia, yactuyHo - 1 6ami, Het — 0 6anioB)

OTMeTKa «3a4TE€HO» CTAaBUTCS, €CIIM CIIyIIaTe b HaOpan He MeHee 3 6aitoB (70 %).

YPOBHH BBINOJHEHHS 3aIaHHI:

— HU3KHHA — 10 50% cmaboe 3HaHUE CoJIepKaHUs MaTepHuaa;

— cpenuuii — 50-69 % vacTuuHOE BIaJICHUE COACP)KaHUEM MaTepuaa;

— BbIcOKMM — 71-100 % yBepeHHOe BllaJIcHHE COJIepKaHUEeM MaTepuaa.

KonuuecTBO ONBITOK: HE OI'paHHUYICHO

OueHka pe3yJibTATOB HTOTOBOM ATTECTALIMH:

L4 OIICHKAa <«3a4YTCHO» BBICTABJIACTCA CIHYyILIATCIIIO, CCIN O6H.[PII>1 pe3ybTart



34

OLICHKM UTOrOBOM pabOThl COOTBETCTBYET YBEPEHHOMY BIAJICHUIO COAEpKAHUEM
MaTepuana (BBICOKMI U CPETHUN YPOBEHb);
o OLICHKA «HE 3a4TE€HO» BBICTABJISAETCSA, €ClId OOIIMH pe3yJbTaT OLEHKHU

UTOTrOBOM pa6OTI)I COOTBCTCTBYCT HU3KOMY YPOBHIO BBIITOJIHCHUA SaﬂaHHﬁ.



