MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.04 Jlenapokinmarosiorus

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

05.04.06 Dxosorust ¥ NPUPOI0N0JIH30BAHNE

HanpanenHocts (mpoduiib)

05.04.06.01 YcroiiunBoe pa3BUTHE M YKOJIOTHYECKas 0€30IMaCHOCTh

dopma 00yueHus OYHas
['o HaGopa 2022
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJl. Onoit. Hayk, Jlouent, KHoppe Anactacusi AnekceeBHa

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilespr0 mpenoaaBaHust  JIUCUUILIAHBL  «Jl€HAPOKIMMATONIOTUS»  SIBISAETCS
YCBOGHHE OOYYalONIMMHCA COBPEMEHHBIX TMPEACTABICHUH O CBSI3M KJIETOYHOU
CTPYKTYpPbl TOAWYHBIX KOJE€L M IOTOAHO-KJIMMAarH4eCKUX YCIOBUHW B TOABI HX
oOpa3oBaHMs, a TaKKe COAEpPX aHUS METOJOB KOJMYECTBEHHOM PEKOHCTPYKIIUH
KJIMMaTH4eCKUX COOBITUH B MPONIUIOM M3 OCOOEHHOCTEH KIETOYHOIO CTPOCHUS
KOJIELL.

[IpoGnema u3MEHEHMsI KiIuMMara SBISETCS B HACTOsIEEe BpeMs OJHOM U3
LEHTPAIbHBIX B Haykax o 3emuie. CoBpeMEHHas Hayka O KJIMMare €lie HE B
COCTOSIHUM JiaTb C JIOCTaTOYHOM TOYHOCTBIO OTBET Ha BONpPOC O Haubosee
BEPOSITHOM CIIEHapUM HW3MEHEHus kiumara B Oynymem. Iloatomy cyiiecTBeHHOMN
YacTbI0 COBPEMEHHBIX MWCCIECAOBAaHUM KJIMMara OCTAaETCs W3yYEHUE HW3MEHECHUHN
KJIMMara, IPOMCXOIUBIIMX B MPOILIOM, Kak 00pa31ioB OyAyIIUX U3MEHEHUH.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

1) ycBoeHME MarucTpamu COBPEMEHHBIX HAyYHBIX 3HAHUH O MeXaHU3Max
(bopMUpOBaHUSI TOJIMYHBIX JIPEBECHBIX KOJEl, KaK OCOOBIX HPUPOJHBIX OOBEKTOB,
XPaHALMX HHPOPMALIUIO O KIMMAaTUHYECKUX YCIOBUAX B TOJbI UX 00pa30BaHuUs;

2) yCcBOEHHE COJAEpXkaHUS PacYETHOrO METO/A OINpPEAENICHUs KIMMaTUYEeCKUX
XapaKTEPUCTHUK C UCIIOJIb30BAaHUEM KIMMATHUECKUX (DYHKLUU OTKIIMKA.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHWst No AUCUMINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-1: Cnocoden onpeneasiTb HHGOPMAIIMOHHBIE PeCYPChl, HAYYHYI0, OIILITHO-
IKCNEPUMEHTAJIbHYI0 M IPUOOPHYI0 0a3bl, HeOOXOAMMBIE /1JIsl pellleHusl
HCCJIe0BATEILCKUX 32124, MHTEPIPEeTUPOBATH MOJYYeHHbIE HAYYHbIe Pe3yJbTaThl U
onpeaessTh cpepy NX NnpuMeHeHUsI B 00/1aCTH 3KOJIOTHH U NPUPOAONOJIb30BAHNS.

[IK-1.1: Ananu3upyet HayuHble | IpaBuiia cOopa JpeBECHO-KOJIbIEBOIO Marepraia u

HpO6HCMBI 10 TEMATUKE IIOATOTOBKHU €I'0 K J'Ia60paT0pHBIM HUCCJICA0BAHUAM
MIPOBOIMMBIX UCCIIEIOBAHUN U KJIETOYHBIE MEXaHU3MBI (JOPMUPOBAHUSI TOTUIHBIX
pa3paboTok, 06001IaeT 1 JIPEBECHBIX KOJIEIT

UHTEPIIPETUPYET PE3YIbTaThI M3MEPSATh HEOOXOAMMBIE IS KITUMAaTHIECKUX

9KCIIEPUMEHTOB U HaOJIIOJIEHUH. | pEKOHCTPYKIMHA KOJIMYECTBEHHbBIE XapaKTEPUCTUKH
TOJUYHBIX APEBECHBIX KOJIELI;

(dhopMynHupoBaTh 331a4u ICHIPOKIUMATHIECKUX
HCCIIEN0BAHUN

0a30BbIMH 3HAHUSIMU 110 aHATOMUYECKON CTPYKType
JPEBUCUHBI U PEaKLUU JPEBECHBIX KOJICI] HA BHELIIHUE
(haxTopsI

MeTOJMKaMH cOopa, U3MEPEHUS U TaTUPOBKU APEBECHBIX
KOJIeLl, BKJIF0OYasi OCHOBHBIE ITPOrpamMMHBbIe nakeTsl DPL




[IK-1.2: IIpumensier
COBPEMEHHBIE METO/IbI U
MOJXO/BI JUI PEIICHUS] HAyYHO-

COJIepKaHKe METOIa KOJTUUECTBCHHON PEKOHCTPYKITHH
KJIMMaToB MPOILIOTO M3 0COOCHHOCTEH KIIETOUHOTO
CTPOCHUS TOJUYHBIX JIPEBECHBIX KOJICI] U TIPUMEPHI

HACCJIEI0BATENILCKUAX 3a1a4 B
00JIaCTH DKOJIOTUH U
IPUPOIOTIOTH30BAHUS.

TaKOM PEKOHCTPYKLIHH;

MHTEPIPETHPOBATH HAOIIO1aeMbIE TIPOSIBICHUS CBSI3H
KJIETOYHOM CTPYKTYPHI TOJIUYHBIX KOJIEI] ¥ TIOTOIHO-
KIIMMAaTU4YC€CKUX YCJIOBI/Iﬁ B oAbl UX O6pa3OBaHI/ISI
MIPOTPaMMHBIM 00€CTIeYeHUEM, UCTIONB3YEMBIM JIJIS
OICHKHU BJIMAHUA KJIMMAaTa HA CTPYKTYPHBIC CIUHUILIBI
TOJIMYHBIX KOJIEI]

uHpopMaIei o KOMIbIOTEPHBIM TEXHOJIOTHSM B
00J1acTH KIIMMAaTHYECKUX PEKOHCTPYKIIMH (TpOTpaMMBbl
PAST, RECON u RESPO)

1.4 Oco0eHHOCTH peaiM3alMu JUCIHUILTHHBI

SI3pIk peann3auuu JUCUUILIMHBL: PycCcKuu.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenus 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTtHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3U0C

1. KileTo4HOe cTpOeHHe TOMYHBIX JIPeBECHbIX KoJiell. Biausinue BHENIHUX

(axkTopoB Ha (popMHpPOBaAHME KJIECTOYHOUH CTPYKTYPbI

1. [TpyuHIKIIBI ¥ 331294 ISHIPOKIMMATOJIOTHH.
buonornueckre 0cOOCHHOCTH JIPEBECHBIX PACTCHUH.

2

2. IlpyHUMIBI ¥ 3a0a4K J€HAPOKIMMATOIOTHH.
buonornueckne 0COGEHHOCTH APEBECHBIX PACTEHUIA.

3. AKTMBHOCTb KaMOUaIbHOMN 30HBI U KJIETOYHbIE
MeXaHU3Mbl (POPMHUPOBAHUS TOAUYHOTO JPEBECHOTO KOJIbIIA

4. AKTHBHOCTh KaMOMAIHLHOM 30HBI U KJIETOYHBIE
MeEXaHU3MbI (POPMHUPOBAHUS TOAMYHOTO JPEBECHOTO KOJbIIA

5. Be16op paiioHOB cOopa JpeBEeCHO-KOJIBIIEBOTO
MarepHaia, ero TpaHCIOPTHUPOBKA U MOATOTOBKA K
71ab0PaTOPHBIM UCCIICAOBAHUSAM

6. Br10op paiioHoB cOopa IpeBECHO-KOJIBIIEBOTO
Marepuaia, ero TpPaHCIIOPTHPOBKA M MOITOTOBKA K
7a00paTOPHBIM HCCIICTOBAHHUSIM




7. MeTopl u3MepeHus KOTMYECTBEHHBIX XapaKTEPUCTUK
TOJUYHBIX APEBECHBIX KOJEI]

8. MeTtoabl n3MepEeHNs KOJIMUYECTBEHHBIX XapaKTEPUCTUK
TOJUYHBIX APEBECHBIX KOJIEL]

9. BrIsgBIIeHHE TTaTOJIOTHYECKUX CTPYKTYP B APCBCCHUHC 2

10. BrisiBieHHE TaTONOTUYECKUX CTPYKTYP B APEBECHHE 2

11. AGcontoTHas TaTUPOBKA IPEBECHBIX KOJIEII.
[TepekpectHOE natupoBaHue

12. AGcomoTHas JaTUPOBKA APEBECHBIX KOJIEII.
[TepexpecTHOE narupoBaHue

13. KnnerouHoe cTpoeHHE TOAMYHBIX APEBECHBIX KOJIELL.
Brnusaue BHemHUX (pakTOpoB Ha (hOpMHUPOBAHUE 36
KJIETOYHOM CTPYKTYPBHI TOJUYHBIX KOJIEI]

2. KoMmnboTepHble TeXHOJ0rnu KiuMaTudeckux pekoHcrpyknui (mporpammbl PAST, RECON u RESPO). IlpuMepbl KJIMMATHYECKHAX

1. Knumarndeckue (pyHKIIMHA OTKITUKA 2

2. Knumarnyeckue (yHKIIMHA OTKITUKA 2

3. IIpumMepsl KIIMMaTUYECKUX PEKOHCTPYKLUHN A5
peruoHoB Poccun

4. Ilpumepbl KTUMATUUECKUX PEKOHCTPYKUUN JIst
pernoHoB Poccun

5. Knumarnueckue nepuops! [onoiena 2

6. Knumarnueckue nepuons! ['onoena 2

7. KoMIIbIOTEpHBIE TEXHOJIOTUN KIMMaTHYECKUX
pexoHcTpykuuit (mporpammel PAST, RECON u RESPO). 36
[IprumMepsbl KIIMMaTHYECKUX PEKOHCTPYKIUMA

Bcero 18 18 72




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

Baranos E. A., Kpyrios B.b., Meirnan B.C., Opunnnukos /I.B., bpemiko
N.B., Baranos E. A., Monoaun B.U. [Taneoknumaronorus: 31eKTpoH. y4eo.-
meto. komruieke aucuuminHbl(KpacHosipek: UTIK COY).

I'aBpukos B. JI., [llabanuna O. M., lllapapytnunos P. A., Kaoppe A. A.,
beskopogaiinas 1. H., bopucosa U. B., Epynoa M. I'., Mures A. P.,
[TaxaprkoBa H. B. KommiekcHast orieHKa yriaepoaoIeIOHUPYIOIeH (PyHKITUN
CJIOXHBIX €CTECTBEHHBIX JIeCOB 3anoBeqHuKa "CToa0b1": MOHOTpadus
(Kpacnosipck: CDY).

CunxkuH I1. I1. Metoasl MHOronapameTpuuecKoro aHajin3a CTpyKTypbl
roaudHbIX Kojell XBouHbIX(KpacHospck: Cubupckuii GpeaepanbHbIit
YHUBEPCUTET).

Kaiiprokmruc JI. A., l'anasuit I'. ., usros C. I'. lenapoxpoHonorus u
neHapokaumaronorus: monorpapus(HoBocubupck: Hayka. Cubupckoe
otaenenue [COYJ).

Cmrocapenko U. 0. JIeH1poXpoHOIOruuecKoe 1aTupOBaHue
apXeoJIOTHUECKUX MaMATHUKOB CKU(CKOM 3110xu Anrast: aBTopedepar
JUCCepTalui ... Kauauaara ucropuueckux Hayk(HoBocubupcek: b. u.).
Baranos E. A., Kpyrios B. b., Kpyrnosa JI. B. Dxoinorust apeBecHbIX
pacTEeHUM: IIEKTPOH. y4eb.-MeTo . KOMIUIeKC auciuruinHbI( KpacHospek:
UIIK COY).

bennkosa B. E. Anaromus npeBecunsl pactennii Poccuu: aBropedepar
JUCCepTaIHH ... JOKTOpa bnonornueckux Hayk(Kpacnosipck: b. u.).

Vaganov E. A., Hughes M. K., Shashkin A. V. Growth Dynamics of Conifer
Tree Rings. Images of Past and Future Environments: With 178 Figures and
22 Tables(Berlin: Springer).

Kupasnos A. B., Kpyrios B. b., Mazena B. C., Baranos E. A., IlIustos C. T.
Mertoas! nenapoxpononoruu: Yacte 1. OcHoBbI AeHaApoxpoHoioruu. Coop u
HOJIyYeHHE JPEBECHO-KOJIbIIEBOM HHPOPMAUH: Y4eOHO-METOIUUECKOE
nocobue(Kpacuosipck: Kpacnosipckuit yausepcutet [Kpacl'Y]).

4.2 JIMueH3UOHHOe W CBOOOIHO PacCHpoOCTpaHsieMoOe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecneyeHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

B yueOHOM mporecce no JaHHOM TUCHUITIMHE UCTIOIb3YIOTCS IPUKIaIHbIC
nporpammel: STATISTICA, Microsoft Office Word, Microsoft Office Excel,
Microsoft Office PowerPoint, Windows Media, a Taxxe
CIIEUATU3UPOBAHHBIE AEHApOoXpoHoJornyeckue nporpammel ITRDBLIB u
TSAP.

4.3 UnTepHeT-pecypchl, BKIKYas NMpodeccuoHabHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

Koncynbrant [1mtoc http://www.consultant.ru/
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2.  bubmuorexka CDV https://bik.sfu-kras.ru/

S ®oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXOATCS B MPUIIOKEHUU K PabOYUM MporpamMmam
JTUCITUTUINH.

6 MarepuaJibHO-TeXHMYeCKasi 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS

00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHe (MOILYJII0)

AnmaparHoe oOecriedyeHne J1abOpaTOpHH:

m3meputenbHbiii  komiuieke LINTAB 3 st usmepeHus XapakTepucTHK
TOAMYHOIO MPUPOCTA IPEBECUHBI C KOMITBIOTEPHOI nmporpammoit TSAP 3.5,
KOTOpast MO3BOJISIET UCIPABIISITh U aHATU3UPOBATH MOJYyUYEHHBIE JIaHHbIE,
MPEACTaBIATh UX B TAOIUYHOM U Tpadudeckoit hopme;

cucreMa aHanu3a n3oopaxenuit (Image System), mo3Bosisitoias onpeaesaTh
pasMephbl KIETOYHBIX CTPYKTYP B Pa3HbIX YacTSX TOJAMYHOIO KOJIbLIA B
AaBTOMATHUYECKOM PEKHMME IO N300paKEHHIO MONEPEYHOI0 Cpe3a.

AmnmnaparHoe o0ecrieueHue ay IMTOPHH: IEPCOHATIbHBIE KOMITbIOTEPHI,
MYJIbTUMEIUNHBINA TPOEKTOP, NHTEPAKTUBHASA JOCKA.
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