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1. KPATKASI AHHOTALIUSA

Kypc «'eonHpOpMaLMOHHBIE CHCTEMBI» — KypC MIUCIHUIUIMHBI IO BBIOOPY 0Opa3oBaTeNbHOU
MporpamMMBbl aClUPaHTYphI MO HampasiaeHuto nmoarotoBknll.06.01 — DnekTpoHrka, paIMOTEXHUKA U
CHCTEMBI CBs3H, Tpodmiib moarotToBkn05.12.04 - PaguorexHuka, B TOM YHUCJIE€ CUCTEMbI U YCTPOUCTBA
TeneBuaieHNs..Ero ocBoeHne GopMupyer OCHOBHbIE NMPO(ecCHOHANIbHbIE KOMIIETCHIIMN aCIUPaHTa U
MO3BOJISIET CPOPMHUPOBATH y ACIHMPAHTOB CHUCTEMATH3UPOBAHHBIC 3HAHHS O CTPOCHUM U COCTaBe
aTMoc(epsl, paJMallMOHHBIE IIpolleccaX M pPACHpelesieHue COJHEYHOro Telja Ha 3€MHOM
MOBEPXHOCTH, OCHOBHBIX (hopMax IBUKEHHUS aTMOC(Epbl, O COBPEMEHHOW KOHIEMIUHU COJHEYHO -
3eMHBIX cBs3ell. IIporpamma Takxke BKIIIOYAeT B ceOsl KypcC JIEKLUH 110 W3YYEHHIO TEIJIOBOIO IOJIs
3eMiH. B 3T0i wacTu Kypca paccMaTpHBAarOTCS TEOPETHUECKUE M MPUKIIAIHBIE aCMEKThl re0()U3nKH,
BUJIbI TEIIONEpEaul, MEXaHU3Mbl TEIJIOMAcCOIEepeHOca B HACBHIECHHBIX MOPUCTHIX CpellaX, CBA3b
THJIPOTE€OJIOTUYECKAX ~ OCOOEHHOCTEH pPErMoHOB C  TEMJIOBBIM  COCTOSHUEM 3E€MHOW  KOPBHI,
TEIUIO(PU3NYECKUE XAPAKTEPUCTUKH HACBILICHHBIX NOPHUCTBIX CPEl, BIUSHUE KojeOaHMH KinMaTa Ha
TEeMIIepaTypy 3€MHOI KOpBI, TeMIepaTypHbIE BOJIHBI, YPOBHH (OPMHPOBAHHUS TEIJIOBBIX IOJIEH.
HccnenoBanue 3aKOHOMEPHOCTEH paclpelesieHUs] TEIUIOBBIX I0Jed B IPOCTPAHCTBE M Xapakrepa
M3MEHEHHsS MX BO BPEMEHHM NpeAroyaraeT Hajauuue HH(OpManuu O HA4YaIbHOM HEBO3MYIICHHOM
COCTOSIHUM TaKUX F€OTEPMUYECKUX MapaMeTpoB Kak Temmneparypa T, reorepmuueckuil rpaguent I' u
TEIJIOBOM MOTOK (.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OIIOII

Jannas ydyeOHas qucHumiivHa BkiItoueHa B pazaen «bl.B.JIB/lucuumivbel mo BBEIOOPY» OCHOBHOMU
npodeccCHoHATEHON 00pa30BaTEIbHON IPOrPAMMBIBBICIIIETO 00Pa30BaHUS — MPOTPAMMBI MTOJATOTOBKH
HAy4YHO-TIEJJarOTUYECKUX KaJpoB B acnupantype. OcBauBaercs Ha 2 roay oOydenus, 4
cemectp.l3ydenne naHHOW TUCIUIUIMHEI 0a3UpyeTCs Ha By30BCKOW IMOATOTOBKE aCHPAHTOB (PU3HUKO-
MaTeMaTU4eCcKoro mpoQuIs.

3. IEPEYEHb IUIAHUPYEMBIX PE3YJBTATOB OBYUEHUS MO JUCLMUILIUHE
(MOZY.IIO)

OOyuaromuiics, 3aBepIIMBIINNA U3YYeHNUE AUCIUILTUHBIL, JOKEH

3HaTh:
-pu3uKy nporeccoB B atmocdepe u ruapochepe;

- MEXaHHU3MBbI TETNIOMACCONEPEHOCA B HACBIIIEHHBIX OPUCTHIX Cpeaax;

-007a/1aTh TEOPETUYECKHUMH 3HAHUSMU O CBA3M TEIUIOBBIX TIOJIEH C THAPOTEOJIOTHUYECKUM,
reoMop(oIOrHuecKuM, CTPYKTYPHO-TEKTOHUYECKUM U TUTOJOTHIECKUM (PaKTOpaMHu.

YMETb:

-OPUEHTUPOBATHCS B IOHUMAHUH COBPEMEHHBIX MPOOJIEM U HOBEHUIITUX JOCTHKEHUH (PU3UKU U
paanopu3NKu B 00JIaCTH CTPOCHUSI M COCTaBa aTMOC(hephl, paAHaIllMOHHBIX TPOIIeccax U
pacnpeeseHny COJTHEYHOIO TeIjla Ha 3eMHOM MTOBEPXHOCTH, PACUE€TOB TEMIIEPATYp, TEMIOBBIX
MMOTOKOB, TEOTEPMHUYECKUX TPATUEHTOB, TEIUIOQU3NUECKUX U THAPOTCOTOTUUECKUX MTapaMeTPOB
TOPHBIX MOPO/I.

BJIQ/IETh:

-HaBBIKAMH TBOPUYECKOTO 000OIIEHNUS TOTYyYEHHBIX 3HAHUI, KOHKPETHOTO U 0ObEKTUBHOTO U3NIOKEHUS
CBOUX 3HAHUU B MUCHbMEHHOW U YCTHOU (popme.

J€MOHCTPHUPOBATH CIIOCOOHOCTH Y TOTOBHOCTH:

-TIPUMEHSATh TIOJYYCHHBIC 3HAHWS HAa TMPAKTHKE B CBOCH MalbHEUINEH HAyYHO-HCCIEAOBATEIbCKOM
NEeSATEIbHOCTH

B pesysnbrare ocBOGHUS AUCHUILUIUHBI opMupyroTes crneaytomue komnereHinun: YK-1, YK-3,
YK-5, YK-6, OIIK-1, OIIK-3, TIK-1, I1K-2.

|IIInq)p KOMIIETEeHIHH |Pac11mq)p031ca




npuodperaeMoi KOMIETeHIMH

YK-1

CIOCOOHOCTh K KPUTHUECKOMY aHAJIU3Y U OLICHKE COBPEMEHHBIX HaY4HBIX
NOCTHKECHHM, TEHEPUPOBAHNUIO HOBBIX UIECH IIPU PELICHUU
MCCIIEIOBATEIbCKUX U MMPAKTUYECKUX 3a]1a4, B TOM YHUCIIE B
MEXXTUCIUIUTMHAPHBIX 00JIACTSIX

YK-3

T'OTOBHOCTb Y4aCTBOBATh B pa60Te pOCCHﬁCKHX U MCKAYHAPOAHBIX
HCCIICA0BATCIIbCKUX KOJUICKTHUBOB 110 PCIICHUIO HAYYHBIX U HAYYHO-
06p330BaT€J'II>HI)IX 3aJa4

YK-5

CIOCOOHOCTD CJICA0BAaTh OTUYECKHUM HOpMaM B HpO(beCCHOHaHBHOﬁ
JCATCIIBHOCTH

YK-6

CIOCOOHOCTH IJIAHUPOBATH M PEIIaTh 33Jja4ui COOCTBEHHOTO
poeccnoHaNTBbHOTO U TMYHOCTHOT'O Pa3BUTHUS

OIlK-1

BJIaJICHHE METOAOJI0OTHEH TCOPCTUUCCKHUX U SKCIICPUMCHTAJIbHBIX
I/ICCJ'IGIIOBaHI/Iﬁ B o0J1acTH HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH

OIIK-3

CHOCOOHOCTH K pa3pabOTKe HOBBIX METOJIOB HCCIIEIOBAHUS U HX
MIPUMEHEHHIO B CAMOCTOSTEIHHON TPO(hEeCCHOHATTFHOM HAYYHO-
MCCIIEIOBATENBCKOM 1eATEeIbHOCTH B 001acTU MPO(heCcCHOHATILHOM
NesATEeTbHOCTH

[1K-1

CIIOCOOHOCTBIO CAMOCTOSITETIHHO CTAaBUTh KOHKPETHBIE 33]]a4l HAYYIHBIX
yCClleIOBaHUM B 00J1aCTH paIOTEXHUKH, B TOM YHUCIIE CUCTEM U YCTPOICTB
TEJEBUICHHUS, U pPelIaTh UX C IOMOILIbI0 COBPEMEHHOM anmnaparypbsl 1
MH(GOPMALIMOHHBIX TEXHOJIOIUH C UCIOJIb30BaHUEM HOBEHILIEro
OTEUYECTBEHHOI'O U 3apyOEKHOT'0O OIbITa

[1K-2

CIIOCOOHOCTBIO IPUHUMATh y4acTHE B pa3pabOTKe HOBBIX METO/I0B U
METOAMYECKUX TIOJIX0/I0B B HAYYHBIX UCCIIEOBAHUAX B 001aCTH

PAAUOTCXHUKH, B TOM YHCJIC CUCTEM U yCTpOfICTB TCICBUACHUS

4. CTPYKTYPA M COJAEPKAHME JUCHMILIMHBI (MOIYJIS)

4.1. PacnpenesieHue TPy10€MKOCTH JUCHUILIMHBI (B 4acax) 0 BUAAM HArpy3KH o0y4arwumerocs
U 10 pa3jesam AUCHUNTHHBI

OO611ast TpyA0€MKOCTh IUCHUIUTUHBI COCTaBIsAeT 3 3aueTHbIX(bIe) eauHuI(bl) 108 yaca(oB).

dopma NIpOMEKYTOUHON aTTECTALMK O JUCHUIUIMHE: 3a4€T B CEMECTPE.

Ipakru | 1aGopaTt Camoct
Pasnes aucumMnmiInHbI Cemectp|Jlekuuu | yeckue | OpHbIE OHT:;]BH
3aHsTHSI | padoThI
pabora
1. Tema 1. OcHOBHBIE 4 2 2
XapaKTePUCTHKU
aTMOC(epBHI.
2. Tema 2. BeprukanbHas 4 2 2
CTPYKTypa B BepxHel atmocdepe.
3. Tewma 3. Betpsl, TOKH, 4 2 4
HEOAHOPOJAHOCTU U BOJIHBI B IIJIa3Me.
4. Tema 4. CtpykTypa 4 2 2 2
MaraHuTocepsl U €€ N3MEHUYUBOCTbD.
S. Tema 5. CoBpemenHast 4 2 2
KOHILICTIIINS] COJTHEYHO —
3EMHBIX CBSI3EH.
6. Tewma 6. [Ipuknaansbie 4 2 4




aCTIEKThI HUCCIICIIOBAHUS
BEepXHEW aTMoc]ephl.

7. Tema 7. Teopernueckue 4 2 2 2
W TIPUKJIaTHBIC
HAIPaBIICHUS Pa3BUTHUS
reoTepMO(U3UKH.

8. Tema 8. 4 2 2
Tennodusnueckue
XapaKTePUCTHKU
HACBIIICHHBIX TIOPUCTHIX
cpen.

0. Tema 9. Bunsl 4 2 2
TeIIoNepeIadHm.
OCHOBHBIE MEXAHU3MBI
TEIJIOMAcCONepeHoca B
HACBIIEHHBIX TTOPUCTHIX
cpenax.

10. Tema 10. OcHoBHOM 4 2 4
3aKOH

TETUIONIPOBOAHOCTH.
JuddepennnanpHoe ypaBHEHHE
TETUIONPOBOJHOCTH U €T0 PEIICHHE.

11. Tema 11. Biuanue 4 2 2 2
KoJIeOaHUI KJIMMaTa Ha TeMIIEpaTypy 3eMHOU
KODBI.

12. Tema 12. 3aBUCHMOCTD 4 2 2

TEIJIOBOTO MOJISl 3eMHOM KOPBI OT
CTPYKTYPHO-TEOJIOTUIECKOTO
CTPOCHHUS U

pacnpeseneHus

MCTOYHUKOB TEIIa.

13. Tema 13. Tumst 4 2 2 4
reorepMorpaMM. CBSI3b BBIITYKIIBIX, BOTHYTBIX U
MPSIMOJTUHEHHBIX T€OTEPMOTPAMM C
reoTepMO(U3NICCKUMH TTapaMeTPaMH.

14. Tema 14. CBa3p 4 2 2
[HIPOT€0JIOTHIECKUX
ocoOeHHOCTEH
PETHOHOB C TETIOBBIM
COCTOSIHUEM 3€MHOM

KOPBI.
15. Hrorosast (oopma KOHTPOJIS 4 0 0 3auer
16. Hroro 18 18 0 72

4.2 ConepxxaHue TUCUUILTUHBI

Tema 1. OcHOBHBIE XapaKTEPUCTUKH aTMOChEpHI.

JeKuuoHHoe 3anamue (2 uaca(os)):

Crpoenue u coctaB atMochepsl 3eMiid, HOHU3aLUs aTMOC(Epbl, TEOMAarHUTHOE T0JIe K METObI
MoOHHUTOpHHTra.BepxHas aTtmocdepa.DaexTpuueckas MPOBOAUMOCTh BepxHed aTtmochepbl.dpdexTs
ANEKTPUYECKOTO TTOJISL.

Tema 2. BepTukanbHasi CTpyKTypa B BepXxHel aTMmocdepe.
JeKuuoHHoe 3anamue (2 uaca(os)):




I'mapocratuueckoe (OGapomerpuyeckoe) ypaBHeHHe. IlMpoTHBIE, CYTOYHBIE, CE30HHBIE U
MEKI0/I0BBIE BapHaIlMK CTPYKTYpHI HOHOChepsl. Dk30chepa. TerroBoe paBHOBeCHE U TeMITEPAaTYPHBIN
npopmib BepxHer armocdeprl. CocraB armocdepsl.llpocTpancTBeHHass U BpeMEHHas CTPYKTypa
HOHOCHEPHI.

Tema 3.Betpbl, TOKH, HEOTHOPOIHOCTH U BOJIHBI B IIJIa3Me

JeKyuonnoe 3anamue (2 uaca(os)):
HekoTtopsie cBolicTBa I1a3Mbl B MAarHUTHOM ToJ1e. betatponnoe yckopenue.llnasmennas yacrora.
JleGaeBckast jyuHa. Mopgoorust MarHuTocqepsl (MarHUTONay3a, KacIbl, XBOCT).

[Tnasmocdepa, mnasmonaysza. Huskosnepruunas razma. PaguanuonHbie mosica. ABpOpaJIbHBIC
spneHust. Cy00ypH, TOTTIOMCHHS.

Tema 4. CtpykTypa MaruuTocepbl U €e U3MEHYUBOCTD.

JeKuuoHnHoe 3auamue (2 uaca(os)):

Maruautocdepa. Ilmanera 3emnss u ee MarHutHOe ToJie.COCTAaBISAIONINE MAarHUTHOTO
nosist. CoNTHIIE KaK UCTOYHUK M3iTydeHus. COJIHEUHBIE BCIBIIMIKU. ['€OMarHuTHOE 10J1e BOIM3U 3EMITH.

npaxkmuueckoe 3anamue (2 uaca(oes)):
Bonabl B MaruuTocdepe, coaHeuHble 1 MarHuTHEIE 3 (QekTsl B aTMochepe.

Tema 5. CoBpeMeHHast KOHIEIUS COJIHEUHO — 3EMHBIX CBSI3EH.
JeKuuonHoe 3auamue (2 uaca(os)):
CoBpeMeHHast KOHIIETIIUS COJTHEYHO — 36MHBIX CBSI3€d. DKCIEPUMEHTAIBHOE TTOATBEPKICHNE
MIPEIJIOKEHHOM MO/IETTN BO3/ICUCTBUS COTHEYHON aKTUBHOCTH HA COCTOSIHHE HUKHEH aTMOC(ephI:
a) BapHuaIiy Mpo3pavyHOCTH aTMOC(HEphI B XOJIE Pa3BUTHS T€OMarHUTHOT'O BO3MYIIICHUS;
0) u3MeHeHue aTMoc(hepHOro JaBJICHUS B XOJI€ Pa3BUTHS T€OMAarHUTHOTO BO3MYIIICHHUS,
B) U3MEHEHHUE aTMOC(HEPHON LIUPKYJIISAIUU B X0/I€ PA3BUTHSI TECOMAarHUTHOTO BO3MYIIICHUS;
I') BapHalll¥ TEMIIepaTyphbl BO3AyXa B LIMKIIAX COTHEYHOM U MAarHUTHON aKTUBHOCTH;
J) BO3JCHCTBHUE COJIHEYHBIX TMPOTOHHBIX BCIBIIIEK HAa W3MEHEHHWE KOMIIOHEHTHOTO COCTaBa
aTMOCQEpBHI.

Tema 6. [IpukiagHbie aceKThl HCCIICOBAHUS BEpXHEH aTMoc]ephl.

npakmuueckoe 3anamue (2 yaca(oe)):

[TporHo3sl ycnoBHUsSl paclpoOCTPaHEHUs PAJAMOBOINH, T€O0(U3NMUECKUX BO3MYIIEHHH, riodaibHas
CHUCTEMa HAaBUTAIMM W MEXIYHApOJHas Ciyk0a BpPEMEHH, MPOTHO3 COJHEYHOW AaKTUBHOCTH U
reo@U3M4ecKux BO3MYIIEHUH, CIyk0a KOCMHUYECKOTO0 MPOCTPAHCTBA, KOHTPOJIb KOCMHYECKOTO
MIPOCTPAHCTBA.

Tema 7. TeopeTnueckue v NPUKIAIHBIE HAITPABIICHUS PA3BUTHUS T€OTEPMOPUUKHU.

JeKyuoHHoe 3anamue (2 uaca(os)):

OcHoBHBIE reoTepMHUYEcKHe HapaMeTpbl. TeruoBble nois. Bapuanum v aHoManuM TEMJIOBBIX
noneif. Tpu ypoBHS (opMUpOBaHMS TEIJIOBBIX IMoJiell. MaHTHIfHas M KOpOBas COCTaBIIIOIINE
TEIJIOBOTO NOTOKA.

npakmuueckoe 3anamue (2 yaca(oe)):

CranuoHapHasi paJuMoreHHass W AMHAMHMYECKas COCTaBISAIOLIME KOPOBOTO TEIJIOBOTO MOTOKA.
I'opu3oHTambHBIE T'EOTEPMUYECKUE TPAAMEHThl M UX KOJMYECTBEHHas OleHKa. TepMmuueckas
CTaOUIBLHOCTh TEKTOHUYECKUX 3JIEMEHTOB.

Tema 8. Teropusnueckre XxapakTepUCTUKN HACHIIIEHHBIX TOPUCTBIX CPE.

npakmuueckoe 3auamue (2 uaca(os)):
Tennopuznyeckue XxapakTepUCTUKU HACBIILEHHBIX MIOPUCTHIX Cpell. 3aBUCHMOCTHTETIIIONPOBOIHOCTH,
TEMIIEPATYPOIPOBOJAHOCTH U TEIUIOEMKOCTH OT INIOTHOCTH, IOPUCTOCTH, BIa)KHOCTH, arperaTHOrO
COCTOSIHUSI, TEMIIEPATYPhI U JIaBJIeHUs. TepMuueckas aHu30TPOIHSI.



Tema 9. BI/I,Z[BI TCILIONCpCaAavn. OCHOBHBIE MEXAHU3MBI TCIITIOMACCOINICPCHOCA B HACBIIIICHHBIX
MOPHUCTHIX Cpeax.

JeKuuonHnoe 3anamue ( 2 uaca(os)):
Bune! teronepenaur. OCHOBHbIE MEXaHU3MBI TEIMNIOMACCONIEPEHOCA B HACHIIIEHHBIX TOPUCTHIX
cpcaax. EcrecTtBennas u BBIHYKACHHASA KOHBCKI[US. CDOHOHHBJI, 9JICKTPOHHAA W SKCUTOHHAA
TETIONPOBOHOCTh. D((HEKTUBHAS TETUIONPOBOTHOCTD.

Tema 10.0cHOBHOI1 3aK0H TerIonpoBoAHOCTH. ud depeHnnansHoe ypaBHEHHE
TEIJIONPOBOJHOCTH U €TO PEIICHUE.

npakmuyeckoe 3auamue ( 2 uaca(0s)):
OcHOBHOM 3aKOH TeTIonpoBogHOCTH. JuddepeHinanpHoe ypaBHEHUE TETUIOMPOBOIHOCTH U €r0
pemenue. TemnepaTypHblie BOJIHBI. TeMmIOBOM MOTOK, €ro CBSI3b C BHYTPEHHEHN YHEPTUE U
SHTanbIueH. Perenne ypaBHeHHs TEIIONPOBOIHOCTH MPU MOHOTOHHOM paclpe/ieICHUU HCTOYHUKOB
Terula U JUHEHHOHN 3aBUCUMOCTH KO3 (dUIIMEHTA TEIUIONPOBOAHOCTH OT TEMIIEPaTyphl U TTyOUHBI.

Tema 11. Bausinue konebaHui KiiMMaTta Ha TEMIIEPATYPy 3€MHOM KOPBHI.

Aekyuonnoe 3anamue ( 2 uaca(os)):

Brnusinue xonebanuii kirMaTa Ha TeMIepaTypy 3eMHOUM Kopbl. CII0U MOCTOSHHBIX CYTOYHBIX,
TOJIOBBIX U MHOTOJIETHUX TEMIIEPaTyp.

npakmuyeckoe 3auamue (2 uaca(oe)):
WHbopMaTUBHOCTH HEUTPATIBLHOTO CIIOSL. ADPOTEPMUYECKHIA U TUTICOT€OTEPMHUUECKUI TPAHECHTHI,
OINpEIETICHUE UX B €CTECTBEHHBIX YCIOBHUSX.

Tema 12. 3aBUCUMOCTB TEIIOBOTO IOJIS1 3 MHOM KOPBI OT CTPYKTYPHO-T'€0JI0IHYECKOTO
CTPOCHUS M pacIpeieIeHUs] HCTOYHHKOB TEIlIa.
npakmuyeckoe 3auamue ( 2 uaca(os)):
3aBHCHUMOCTH TEIIOBOTO IMOJISt 3MHON KOPBI OT CTPYKTYPHO-T€0JIOTMYECKOTO CTPOCHUS
pacripeie/leHUs] HCTOYHUKOB TeIula. 3aBUCUMOCTb TEIJIOBOTO TOJIsl 36MHOM KOPBI
orreomMopdororuueckux GpaxkTopoB. BiusHue penbeda MECTHOCTH, CTPYKTYPHOTO P deKTa,
COJISIHOKYIIOJIbHOM TEeKTOHWKH Ha Fe0TepMUYECKHE TapaMeTphl.

Tema 13. Tunsl reorepmMorpaMmm.

Aekyuonnoe 3anamue ( 2 uaca(os)):

Tunsl reoTepmorpamm. CBsI3b BBITYKIIBIX, BOTHYTBIX M MPSMOIWHEHHBIX T€OTEPMOTPAMM C
reoTepMopU3NIECKUMHU TTapaMeTpamH.

npakmuueckoe 3anamue ( 2 uaca(0s)):

Metoapl HHTEpPIPETAMH U pacdeT KOdPPUIIUEHTA HETUHEHHOCTH T€O0TEPMOTPAMM JIJIsl pEaTbHBIX
re0JOrMYECKUX CTPYKTYp. MeToabl MpOorHo3a ryOuHHBIX TeMIepaTyp.

Tema 14.CBs13b THAPOTEOTOTHIECKIUX OCOOEHHOCTEHN PErHOHOB C TEIJIOBBIM COCTOSIHHEM 36MHOMN
KOPBI.

npakmuueckoe 3anamue ( 2 uaca(0s)):

CBs13b TUIPOTEOIOTHUYECKUX OCOOCHHOCTEN PETMOHOB C TETUIOBBIM COCTOSTHUEM 3€MHON KOPBI.
Crioco0sI pacueTa ruApOTre0IOrHUECKUX MapaMeTPOB HACBIIIIEHHBIX OPUCTHIX CPEJl M BHISBICHUE
HaIpaBJIeHUN MUTPAIMK (IIFOUIOB IO TEOTEPMUYECKUM JTaHHBIM. [[oHsATHE yIeTbHOTO
KOHBEKTHBHOTO MTOTOKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A
Jlexuuu (ucmonb3oBaHHE MPOOJIEMHBIX CUTYallMi), MPAKTUYECKUE 3aHATHS HA KOTOPBIX aCHUPAHTHI
BBICTYNAIOT C MPE3EHTALMAMU IO TEME JAHHOTO IMPAKTUYECKOro 3aHATHA (y KaXKAOro aclnupaHTa
UHIVBUAYaJlbHAas TeMa JJisd [pe3eHTalluH), CaMOCTosATelIbHas paboTra acnupaHta (MOArOTOBKA
MPe3eHTAIMH U1 MPAaKTUYECKUX 3aHATUH, MOJITOTOBKA K YCTHOMY ONPOCY), KOHCYIbTAllUU

6. YYEBHO-METOJMYECKOEOBECHEYEHMSI JJ51 CAMOCTOSITEJbHOM
PABOTHI OBYYAIOIUXCS MO JUCHUIIUHE (MOIY.JTIO)



Tema 1. OcHOBHBIE XaPAKTEPUCTHUKHU aTMOC(epbl.
YCTHBIN OIIPOC, IPUMEPHBIE BOIIPOCHI:

Crpoenue u cocrtaB atMochepsl 3eMiln, HOHU3ALUA aTMOC(EPhl, TEOMAarHUTHOE MOJIE U METOAbI
MOHUTOpHUHTA.BepxHsist atMocdepa. DiekTpuueckass MpoBOAMMOCTb BepxHer arMochepsl. DPdexTs
ANEKTPUYECKOTO TTOJI.

Tema 2. BeprukanbHasi CTPYKTypa B BepXxHeil atmocdepe.

YCTHBIN OIIPOC, IPUMEPHBIE BOIIPOCHL:

[IupoTHBIE, CyTOYHBIE, CE30HHBIE U MEXTOJJOBbIC BapHAIIMU CTPYKTYpPbI HOoHOC(hepHsl. IKk30chepa.
TennoBoe paBHOBecue M TeMmepaTypHblii npodwib BepxHed atmocgepbl. CocraB aTrmocepsl.
[IpocTpancTBeHHast U BpeMEHHas CTPYKTypa HOHOC(EPHI.

Tema 3. BeTpbl, TOKH, HEOJJHOPOAHOCTH ¥ BOJIHBI B IJIa3Me
YCTHBIHN OIIPOC, IPUMEPHBIE BOIIPOCHI:

Hekoropele cBoiicTBa Ia3Mbl B MarHUTHOM mose. beratponHoe yckopenue. [lnazMeHHas dacTora.
JleGaeBckast qyHa. Mopgomorust MarHuTocqeps! (MarHUTONAay3a, Kacibl, XBOCT).

[Tnaszmocdepa, miazmonaysa. Huzkosnepruunas minaszma. Papnanuonnsie nosica. ABpopajibHble
spneHus. Cy00ypH, TOTTIOMCHHS.

Tema 4. CTtpykTypa Maruurocgepsbl 1 ee U3MEHYMBOCTb.

YCTHBIN OIIPOC, IPUMEPHBIE BOIPOCHI:

Bonnbel B Marurocdepe, conHeuHble W MarHuTHble 3¢ddexTsl B arMmocdepe.Maruurochepa.
[Inanera 3emuis u ee marHuTHoe mosie. CocTaBisiomue MarHUTHOTrO moiisd. ConHIle KaK MCTOYHUK
n3nydyeHus. CoJHeuHble BCIBILKY. | 'eOMarHuTHOE 1ojie BOIU3H 3eMIIu.

Tema 5. CoBpeMeHHAasi KOHIENMIIUA COJTHEYHO — 3eMHBIX CBSI3eid.

YCTHBIN OIIPOC, IPUMEPHBIE BOIIPOCHI:

CoBpeMeHHas KOHLENIUS COJTHEUHO — 3€MHBIX CBA3€H. DKCIEpUMEHTAIbHOE OATBEPKICHHIE
IPEUI0KEHHON MOJIeNTU BO3/ICHCTBHS COJTHEUHON aKTUBHOCTH Ha COCTOSIHME HIDKHEH atMocdepsl: a)
BapHallly NPO3PavyHOCTU aTMOC(hEPHI B XOJI€ pa3BUTHsI FTEOMarHUTHOI'O BO3MYILIEHUS; 0) H3MEHEHNE
aTMOC(EpHOIo AAaBJICHUS B XOJ€ Pa3BUTHS F€OMarHUTHOTO BO3MYILEHHSI; B) U3MEHEHHE aTMOC(epHOit
LUPKYJSLIUU B XOZI€ Pa3BUTHS FEOMAarHUTHOTO BO3MYIIEHUS; T) BapHallud TEMIEPATyphl BO3/1yXa B
LUKJIaX COJIHEYHOM U MarHUTHOM aKTUBHOCTH; /1) BO3JIEHICTBUE COJHEYHBIX IPOTOHHBIX BCIIBIIIEK HA
M3MEHEHNE KOMIIOHEHTHOTO COCTaBa aTMOC(EPHI.

Tema 6. [Ipukiaaanbie acneKThbI HCCJIET0OBAHUS BepXHeld aTMochepbl.

YCTHBIN OIIPOC, IPUMEPHBIE BOIPOCHI:

[TporHo3b! ycnoBHs pacnpOCTpPaHEHUs PaMOBOJH, Teo(pU3MUECKUX BO3MYLICHHUH, riioOaibHas
CHUCTEMa HaBUTALIMM M MEXIYyHapoJHas ciayk0a BpeMEeHH, IMPOTHO3 COJIHEYHOW AaKTUBHOCTH U
reopU3NYecKUx BO3MYILIECHUH, CIy)k0a KOCMHUYECKOTO IPOCTPAHCTBA, KOHTPOJIb KOCMUYECKOIO
MIPOCTPAHCTBA.

Tema 7.Teopernyeckue M NPUKJIAIHbIC HANIPABJIEHUS PAa3BUTHA re0TEPMO(PHU3HKH.

YCTHBIN OIPOC, IPUMEPHBIE BOIPOCHI:

OcHoBHBIE reoTepMHUYECKHE NapaMeTpbl. TeruioBele mois. Bapmanuum M aHOMaJMM TEMJIOBBIX
nosiei. Tpu ypoBHS (OpMHpOBaHHMS TEIUIOBBIX Mojeil. MaHTuiiHas M KOpoBas COCTaBJISIOLINE
TEIIoBOoro moroka. CranuoHapHas paAuOreHHas MW JUHAMHUYECKas COCTAaBISIOLIUE KOPOBOIO
TEIUIOBOTO TOTOKAa. ['OpM30HTalIbHbIE I€OTEPMHUYECKHE TPAJAMEHTHl U UX KOJMYECTBEHHAs OLICHKA.
Tepmuueckas cTaOUIBHOCTh TEKTOHUYECKHUX 3JIEMEHTOB.

Tema 8.Temnopusnyeckue XapaKTepUCTHKH HACBIIIEHHBIX IOPUCTHIX CPel.

YCTHBII OIIPOC, MPUMEPHBIE BOIIPOCHI:

Termopusnueckrne XxapakTepUCTUKH HACBHIILIEHHBIX MOPUCTHIX Cpel. 3aBUCUMOCTh TEIIONPOBOJIHOCTH,
TEMIIEPATYPONPOBOJAHOCTH U TEIJIOEMKOCTH OT INIOTHOCTH, IOPUCTOCTH, BIa)KHOCTH, arperaTHOr0
COCTOSIHUSI, TEMITEPATYphI U IaBJIeHUs. TepMuueckas aHu30TPOIUSI.

Tema 9.Buasl Temionepenaun. OCHOBHBIE MEXaHHM3MbI TEIUIOMAcCONEPEHOCA B
HACBIIIEHHBIX MOPUCTHIX Cpeaax.

YCTHBII OIIPOC, MPUMEPHBIE BOIIPOCHI:

Bunaer Temionepenaun. OCHOBHbIE MEXaHU3MBI TETJIOMACCONEPEHOCA B HACHIIIIEHHBIX MOPUCTHIX
cpenax. EcrtecTBeHHas W BBIHYXJIEHHas KOHBeKLMs. DOHOHHas, DJIEKTPOHHAs M SKCUTOHHAs
TEIUIONPOBOAHOCTh. D (HeKTUBHAS TETJIONPOBOJIHOCTb.



Tema 10.0cHOBHOI1 3aK0H Ten10npoBOAHOCTH. I PepeHnnaibHOe ypaBHeHHE
TEIJIONPOBOAHOCTH H €ro peLIeHHe.
YCTHBIN OIIPOC, IPUMEPHBIE BOIIPOCHI:

OcHOBHOI 3aKOH TerionpoBoAHOCTU. JuddepeHimanpsHoe ypaBHEHHE TEIUIONPOBOJIHOCTH H
ero pemenue. TemmeparypHble BOJIHBIL. TEIJIOBOM IOTOK, €ro CBSA3b C BHYTPEHHEH DJHEpPrUEH H
SHTaJIbNNEN. Penienne ypaBHEHUS TEILUIONPOBOIHOCTA IIPM MOHOTOHHOM PAacCIpeleIcHUH HCTOYHUKOB
TeIuia ¥ JTMHEWHOW 3aBUCUMOCTH KO3 (HUIMEHTA TEIUIONPOBOAHOCTH OT TEMIIEPATYPHI U TITyOUHBI.

Tema 11.Biusinne Koj1e0aHU KJIMMATA HA TeMIIEPATYPY 3€eMHOIl KOPbI.

YCTHBIN OIIPOC, IPUMEPHBIE BOIPOCHI:

Bnusaue xonebaHuil kimMmaTa Ha TeMmmepaTypy 3eMHOM Kopbl. CJIOM IMOCTOSIHHBIX CYTOYHBIX,
TOZIOBBIX M MHOTOJIETHUX Temrieparyp. MH(OpMaTUBHOCTh HEUTPATLHOTO CIOS. A3POTEPMUYECKUNA U
TUIICOr€0TEPMHUYECKUIN TPAJIUEHTBI, OIPEJCIICHNE UX B €CTECTBCHHBIX YCIIOBUSX.

Tema 12.3aBHCHMOCTH TEIUIOBOr0 MOJIAA 3€MHOHl KOPbI OT CTPYKTYPHO-T€0JIOTrHYeCKOro
CTPOCHHS M pacnpeaeIeHus HCTOYHMKOB TeIlIa.

YCTHBIN OIIPOC, IPUMEPHBIE BOIIPOCHI:

3aBUCUMOCTb TEIUIOBOIO IOJS 3E€MHOM KOpBI OT CTPYKTYPHO-T€OJOTMYECKOIO0 CTPOCHHUSA U
pacnpe/ielieHuss UCTOYHUKOB Tera. PerieHue ypaBHEHMsI TEIUIONPOBOJHOCTH IPU MOHOTOHHOM
pacrpeielleHuy UCTOYHHMKOB Teljla U JIMHEHHOH 3aBUCUMOCTH KO3 (UIMEHTa TEIIONPOBOJHOCTH OT
TeMIepaTypbl U ri1youHsl. BnusHue penbeda MECTHOCTH, CTPYKTYPHOTO 3¢ deKTa, CONSTHOKYNOIbHON
TEKTOHUKH Ha F€0TEPMUYECKHE N1apaMETPHI.

Tema 13.Tunsl reorepmorpamm.

YCTHBII OIIPOC, IPUMEPHBIE BOIIPOCHI:

Tunsl reorepmorpaMM. CBsI3b BBIITYKJIBIX, BOTHYTBIX M HIPSIMOJIMHEWHBIX T€OTEPMOTPAMM C
reoTepMo(U3MUECKUMH  MapaMeTpaMd. MeToapl HHTEepIpeTanuu M pacyeT Kod(puIMeHTa
HEJIMHEWHOCTH Te0TepMOrpaMM Ui pEallbHbIX TI€0JOIMYECKUX CTPYKTyp.MeToasl mporsosa
IITyOMHHBIX TEMIIEpATYp.

Tema 14.CBsi3p rHAPOreoI0OrnyecKuX 0coOO0CHHOCTell PerMoHOB € TEIIOBBIM COCTOSIHHEM
3eMHOM KOPBI.

YCTHBIN OIPOC, IPUMEPHBIE BOIPOCHI:

CBs3b THIPOre0JOrMYeCKUX OCOOCHHOCTEH PErMOHOB C TEIJIOBBIM COCTOSIHUEM 3€MHOM KOpBI.
CriocoOpl pacueTa THAPOTE€OJIOTMYECKUX I1apaMETPOB HACBHIIIEHHBIX HNOPHUCTBIX CPEJ U BbISBICHUE
HamnpaBlICHUH MHUrpauud  QUIIOUJOB IO TIeOTepPMUYECKUM JaHHBIM. [loHsATHe  ynenabHOro
KOHBEKTHBHOI'O IIOTOKA.

7. POHJA ONEHOYHbBIX CPEJACTB

7.1. Perj1aMeHT JUCHUIIIHHBI
Jlnst arTectanvu CTYAE€HTOB POBOJUTCS 3aUerT.

Ha mnpakTthueckux 3aHATHUAX paccMaTpUBAIOTCS BOMPOCHI OPraHU3AMOHHON CTPYKTYPBI
Pa3IMYHBIX TPEANPUATUNA B BUAE UHAUBUAYAIbHBIX JOKIAIOB-NIPE3CHTALMI yUalIUXCs C JUCKYCCUEn
0 pazjesiaM Kypca.

7.2. OueHo4YHbIe CPeACTBA TEKYIIero KOHTPOJIA

- YCTHBIH onpoc

[IpumepHbIe BOIIPOCHI K YCTHOMY OIPOCY:

Crpoenue u coctaB aTMoc(epsl 3eMili, HOHU3aLUs aTMoc(hepbl, TeOMarHUTHOE T0JI€ M METObI
MOHHUTOpHHTra.BepxHss armocdepa. DiaexkTpuueckas IpOBOAUMOCTh BepxHel atmochepnl. DpdexTs
anekTpuyeckoro mois. IIIupoTHble, CyTOUHBIE, CE30HHBIE M MEXKIOJOBBIE BapHallMM CTPYKTYpPBI
noHocgepsl. Jk3ochepa. TernnoBoe paBHOBECHE U TEMIEPATYpPHBIM MPOQHIb BEepXHEW aTMOC)epsl.
CocraB atmocdepsl. [IpocTpancTBeHHast U BpeMeHHas cTpykTypa noHochepsl. Hekoropslie cBoiicTBa
IUIa3Mbl B MarHuTHoM nosie. beratponHoe yckopenue. IlnmazmenHas vactorta. [leGaeBckas UIMHA.
Mopdonorust maraurocepsl (MarHuTomaysa, Kacmbl, XBocT). Ilmazmocdepa, mIa3monaysa.
Huzkosnepruynas mnasma. Paananvonnsie nosica. ABpopaiibHble sBiieHus. CyOOypu, MOTJIOIIEHHUS.
OcHOBHBIE TEOTEPMUYECKUE MTapaMeTphl. TeruioBble nois. Bapuauuy u aHoMaluu TEIUIOBBIX IOJIEH.
Tpu ypoBHs (opmHupoBaHUS TEIUIOBBIX MHojeil. MaHTHIIHAasE U KOpoBasi COCTaBISIOLIME TEIJIOBOIO



notoka. CraumoHapHasi paJuoreHHass ¥ IMHaMU4ecKasi COCTaBJISAIONINE KOPOBOIO TEIJIOBOIO MOTOKA.
I'opu3oHTanbHBIE TE€OTEPMUYECKUE TPAJUEHTBI M HMX KOJMWYECTBEHHAs OLICHKA. TepMuuecKas
CTa0MIIBHOCTh TEKTOHUYECKUX 31eMeHTOB. OCHOBHOM 3aKOH TEIJI0NpoBoHOCTH. [luddepennmansaoe
YPaBHEHHE TEIUIONPOBOAHOCTH M €ro pemeHue. TemneparypHble BOIHBIL. TemIoBol NOTOK, €ro CBsA3b ¢
BHYTPCHHEN DHEpPrue M HHTaIblIMeEl.PerieHne ypaBHEHUS TEIUIONPOBOJHOCTH IPU MOHOTOHHOM
pacrpeielIeHuy UCTOYHHUKOB TeIljla U JIMHEHHON 3aBUCUMOCTH KO3(()UIIMEHTA TEIIONPOBOJHOCTH OT
TeMIepaTypbl ¥ TIyOMHBI. 3aBUCHMOCTH TEIUIOBOTO TOJNS 3€MHOM KOpPBI OT CTPYKTYpHO-
Ie0JOTMYECKOr0  CTPOEHHS M paCHpeleeHHs HMCTOYHMKOB —Terula. PemeHue  ypaBHeHUs
TEILIONPOBOJHOCTH IIPY MOHOTOHHOM PAaCIpENCIICHUY UCTOYHUKOB TeIlla U JIMHEHHOW 3aBUCUMOCTH
KO3 pULIMEHTa TEIUIONPOBOJHOCTH OT TeMIepaTypbl M IIyOuHbL.BiusHue penpeda MecTHOCTH,
CTPYKTYpHOTO 3¢ deKTa, CONTHOKYIOIBHON TEKTOHUKH HAa T€OTEPMUYECKHIE ApaMETPHI.

7.3. Bonpocsl K 3a4eTy
1. OcHOBHBIE XapaKTEPUCTUKU aTMOC(EPBI, €€ COCTaB, MOHU3ALMSL, T€OMArHUTHOE M10JI€ U METO/bI
MOHHUTOPHHTA.
2. BeptukanbHas CTpyKTypa B BepXHel aTMocdepe, IUPOTHbIE, CYyTOUHbIE, CE30HHbBIE U
MEXXT'0JIOBbIE BAPHALIUU CTPYKTYPHI HOHOC(EPHI.
3. BeTpsl, TOKH, HEOAHOPOIHOCTH U BOJIHBI B IIa3Me.
4. CtpykTypa Marautocepsl 1 €e U3MEHUYNBOCTb, BOJHBI B MArHUTOC(Epe, COTHEUHbIE 1 MATHUTHBIC
addexTh B aTMOchepe.
5. CoBpeMeHHas KOHLEIIUS COJTHEUHO — 36MHBIX CBSA3EH.
6. IIpuknanHble acleKThl HCCIIEA0BAaHUS BEpXHEH aTMochepbl: MPOTHO3bI YCIOBUS
pacnpocTpaHeHus paJuOBOJIH, Fre0(pU3NUYECKUX BO3MYILEHUH, TI100aibHasi cCucTeMa HaBUTaluu U
MEXyHapOAHas Clly>k0a BpeMEHHU.
7. BnusiHue xonebaHuii KIMMaTa Ha TEIJIOBOM PEXUM 3€MHOU KOPBI.
8. Cj10M OCTOSIHHBIX CYTOYHBIX, TOI0BBIX U MHOT'OJIETHUX TEMIIEPATYp.
9. 3aBUCUMOCTb TEIJIOBOTO I10JIsSl 3eMHOM KOPBI OT CTPYKTYPHO-T€0JIOTHYECKOTO CTPOCHUS.
10. Boruncienue ruiporeoorvyeckiux NapaMeTpoB HACHIIIEHHBIX IOPUCTBIX CPEJ] U BbISIBIICHHE
HaNpaBJICHUH MUTPAIH (DIFOUIOB 110 TEOTEPMUYECKUM JAHHBIM.
11. OcHoOBHBbIE 33]a4u ¥ HAIIPABJICHUS PA3BUTUS T€OTEPMOPUUKH.
12. CranmoHapHble U HECTALlMOHAPHBIE TEIUIOBBIE U T€OTEMIIEPATYPHBIE MOJISL.
13. Bapuauuu 1 aHOMaJIMH TEIUIOBBIX oJieil. OCHOBHBIE T€OTEPMHUECKUE ITapaMeTphI.
14. Tenmodu3nueckne XapakTePUCTUKN HACHIIIEHHBIX TOPUCTHIX CPEI.
15. CBA3p TEIIONPOBOIHOCTH, TEINIOEMKOCTH U TEMIIEPATYPONIPOBOJHOCTH C TNIOTHOCTBIO,
MTOPUCTOCTHIO, BIAXKHOCTBIO, aTrPEraTHbIM COCTOSIHUEM, TEMIIEPATYpPOH U aBJICHUEM.
16. Tepmuueckas anuzorponus. Koapuunent anuzorponuu.
17. Bugel Terionepenaun. TeromMacconepeHoC B HACBHIILEHHBIX MOPUCTHIX CPElax.
18. EcTecTBeHHast U BBIHYKJCHHAs! KOHBEKIMS. D((HEeKTUBHAS TEIUIONPOBOJHOCTD.
19. OcHOBHO#1 3aK0H TemIonpoBogHOCTU. JuddepennanbHoe ypaBHEHHE TEIIONPOBOJHOCTH.
20. ITapameTpsbl, XapakTEpU3YIOLUE PACIPOCTPAHEHUE TEMIIEPATYPHBIX BOJIH.
21. "npopMaTUBHOCTH HEUTPATIBLHOTO CI0s. ADPOTEPMUYECKUI U TUIICOT€OTEPMUYECKUMTpaiueHThI,
METO/Ibl UX OINPENETICHHS B €CTECTBEHHBIX YCIOBHSIX.
22. PenieHre ypaBHEHUS TEIIONPOBOIHOCTH TP MOHOTOHHOM paclpeieIeHUH HICTOYHUKOB TeIlIa
WIMHEIHON 3aBUCUMOCTH KO3(pPUILIMEHTA TEIIONPOBOIHOCTH OT TEMIIEPATYPBHI.
23. 3aBUCHMOCTb TEIJIOBOTO MOJISE 36MHOM KOPBI OT reOMOP(OIOrnieckux (GakTopoB.
24. YpoBHU (HOPMHUPOBAHUS TEIIOBBIX Mosiell. OCHOBHbBIE COCTABIISIIONIME TEIJIOBOTO MOTOKA.
['opu3oHTanbHBIE TEOTEPMUYECKNE TPAJAUEHTHI U X KOJIMYECTBEHHAs OIICHKA.
25. Tepmuueckass ~ cTaOMIBHOCTH ~ TEKTOHHYECKHX  HJIEMEHTOB. Metonel  mporsosa
rITyOUHHBIXTEMIEPATYP.

7.4. Tadbauua coOTBETCTBHUSI KOMIETEHUNii, KpUTEPHEB OLEHKHU MX OCBOEHUSI M OLIEHOYHBIX
CpeacTB

| HNuaexc \ Pacuingposka Iloka3zarenb \ OueHo4Hoe cpeacTBO \




KOMIEeTe | KOMIETEeHIHHU ¢popmupoBanus
HIUHU KOMIIeTEeHI[UH st
AAHHOW AU CHUILIMHBI
3HATh: 1. OcHoBHBIE
-pU3MKYy MpPOLECCOB B | XapaKTEPUCTUKU
atMocepe u ruapocdepe; | aTMocdepsl, ee CocTas,
-MEXaHU3MbI MOHM3AIIMS], [EOMAarHUTHOE
TETJIOMACCONIEPEHOCca B | MOJIE U METO/bI
HACBILIEHHBIX  MOPHUCTHIX | MOHUTOPHUHTA.
CIOCOOHOCTH K cpenax; 2. BepTukanbHas CTpyKTypa
KPUTHYECKOMY aHaIu3y U | -00Jaaath B BepxHel atmocdepe,
OLIEHKE COBPEMEHHBIX TEOPETUICCKUMHU IIUPOTHBIC, CYTOUHBIE,
HAYYHBIX JOCTUKCHUH, 3HAHUSAMHU 0 CBSI3H | CE30HHBIE U
TCHEPUPOBAHUIO HOBBIX TEIUIOBBIX noJiei C | MEXTOJIOBBIC BapHaIiu
YK-1 uJel npu peneHuu TUIPOTEOIOTUYECKUM, CTPYKTYpBI noHOC(EpHI.
MCCIIEI0BATENBCKUX U reoMopQOJIOTHUECKUM, 3. Berpsi, TOKH,
MPaKTUYECKHX 3a7a4, B CTPYKTYpHO- HEOJTHOPOJHOCTH U BOJIHBI B
TOM YHUCJIC B TEKTOHUYECKUM U | TIa3Me.
MEXTUCIUATITNHAPHBIX JUTOJIOTHICCKIM 4. CrpykTypa
o0JacTsax (hakTopamu. MarHuTocqepsl u ee
U3MCHYUBOCTh, BOJHBI B
MarHutocdepe, COTHEUHbIE
U MarHuTHbele 3(QexTs B
aTMocdepe.
5. CoBpeMeHHasi KOHIICTIIIHS
COJTHEYHO - 3eMHBIX CBSI3€il.
YMETh: 1. IlpuknagHble aCTIEKTHI
-OpUEHTHPOBATHCS B UCCIIeIOBaHMS BEPXHEH
MMOHUMAaHUH COBPEMEHHBIX | aTMOCQEPHI: MPOTHO3bI
poOJIeM U HOBEHIIIHX YCIIOBUS
JTOCTUXKEHUHN (PU3UKU U pacrpocTpaHeHHs
panrou3uKu B 001acTH PaMOBOJIH, TeO(PU3NIECKIX
CTPOCHHS U COCTaBa BO3MYILIEHUH, Tio0agbHas
aTMocdepsl, CUCTEMa  HaBUTAllMU U
paAMalMOHHBIX MpoIleccax | MeKAyHAapoaHas  ciyxk0a
U pacrpeaencHun BpPEMEHH.
COJIHEYHOT'O TEIlIa Ha 2. Bmmsame koneGaHuid
TOTOBHOCTH YYaCTBOBATh B . .
. 3eMHOH TTOBEPXHOCTH, KIuMaTa Ha  TEIUIOBOM
paboTe pOCCHHCKHX U N
pacyueToB TeMIieparyp, PEKHUM 36MHOUN KOPBI.
MEXTYHAPOTHBIX
TEIUIOBBIX TOTOKOB, 3. 3aBUCUMOCTbH TEIUIOBOTO
HCCIIEIOBATENECKUX .
YK-3 re0TEepMUYECKHUX TI0JIs1 3€MHOM KOPBI OT
KOJIJICKTHBOB 1o
TPaJeHTOB, reoMopdororuuaeckux
pPEIICHHUI0  HAy4YHBIX W
TEMI0PU3NIECKUX U (haxkTopoB.
Hay4HO-00pa30BaTeIbHBIX
THAPOTEOIOTUYECKUX

3aaaq

apaMeTpoB TOPHBIX
MOpO/I.

BIIA/IETh:
-HaBbIKAMH  TBOPYECKOIO
0000IIeHUsT  TTOTYYEHHBIX
3HaHUH, KOHKPETHOTO U
O0OBEKTHBHOTO H3JI0KEHUS
CBOUX 3HAHUI B
MMACBMEHHOM W YCTHOM

dhopwme.
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JIEMOHCTPHUPOBATh

CIIOCOOHOCTD u

TOTOBHOCTb:

-HpI/IMCHHTB HOJIy‘-IeHHI:IC

3HAHUSI Ha TMPAKTUKE B

cBocit JanbHEHIIeH

HAay4YHO-

HCCIIEIOBATEIHLCKOM

JIeSITEIILHOCTH

JEMOHCTPHUPOBATH 1. ITpuknagHbie acEeKThI
CIIOCOOHOCTD U | UCCJIEOBaHUS BEpXHEN

TOTOBHOCTb: aTMoc(epsl: TPOrHO3BI
CIOCOOHOCTH CIIe0BAThH -IIPUMEHSATh TIOJyYCHHBIE | YCIOBUS
VK5 STUYECKUM HOpMaM B 3HaHUSI Ha TMPAKTUKE B | PacCHpOCTpPaHEHUS
i npodeCcCuOHATBHON CBOEH JanbHEHIIeH | paMoBOJIH, TeOPU3NUECKUX
NEeSATEIbHOCTH Hay4HO- BO3MYIIICHUH, TJI00ambHAs
HCCIIEI0BATEIbCKON CUCTEMa  HaBUTAllMU U
JeSITeIbHOCTH MEXIyHapOAHas  CIyx0a
BpPEMEHU.
YMETh: 1. OcHOBHBIE 3adauu U
-OPUEHTUPOBATHCS B HaIpaBICHUS pa3BUTHUSA
MMOHMMAHUH COBPEMEHHBIX | Fe0TepMO(DHU3UKH.
po0JieM U HOBEHIIIUX 2. YpoBHU (HOPMUPOBAHUS
TOCTUXCHUHN (PU3UKU U TEIUIOBBIX IOJIEH.
paanodu3uku B 001acTu OcHOBHBIE COCTaBISIOLINE
CTPOEHHUS U COCTaBa TEIJIOBOTO TOTOKA.
aTMochepsl, I'opuzonTansHbIe
pagualMOHHBIX MPOLIECCAX | TEOTEPMUUYECKUE TPATUCHTHI
U pacrpeaencHun U X KOJIMYECTBEHHAs
COJIHEYHOTO TeIJia Ha OLICHKA.
3€MHOM MMOBEPXHOCTH, 3. CBs13b
pacyeToB TeMIeparyp, TETJIOMPOBOHOCTH,
TEIJIOBBIX TOTOKOB, TEMJIOEMKOCTH 1
CIOCOBHOCTE r€0TEepPMUYECKHUX TEMIIepaTypOIPOBOJHOCTH
TPaIueHTOB, C TUIOTHOCTHIO,
IJITAHUPOBaTh M PENIaTh
VK-6 saxaun COBCTBCHHOIO TEIIO(U3UUECKUX U MOPUCTOCTHIO,
THUAPOT€OTOTUUECKHUX BJIQXKHOCTBIO, arperaTHbIM

po¢eCCUOHATBHOTO u
JTUYHOCTHOTO Pa3BUTHUS

apaMeTpoB FOPHBIX
HOpOJI.

BJIAJICTh!
-HaBbIKAMH  TBOPYECKOTO
00001IeHNST  MOJY4YEHHBIX

3HaHUH, KOHKPETHOTO U
OOBEKTUBHOI'O H3JIOKEHUS
CBOMUX 3HAHUM B
MMACBMEHHOM W  YCTHOM
dbopme.
J€EMOHCTPUPOBATH
CIIOCOOHOCTD 51
TOTOBHOCTb:

-IIPUMCHATHL ITTOJTYUCHHBIC

COCTOSTHMEM, TEMIIEPATYPOI
U JaBJICHUEM.
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3HAaHUA Ha TIPAKTUKC B

CBOEH najpHenImen
Hay4HO-
HUCCIIEI0BATENbLCKON
TSI TeIbHOCTH
JI€MOHCTPHPOBATH 1. Boruncnenue
CIOCOOHOCTh U | TUJIPOT€OJOTHYECKIX
TOTOBHOCTb: MapaMeTpPOB HACBIIICHHBIX
. | -IPUMEHSATHh TOJY4YEeHHbIE | IOPUCTBIX CPel U
BJIa/ICHUE METO0JIOTHUEH .
3HaHUS Ha TIPAKTUKE B | BBIABICHHE HANPaBICHUH
TEOPETUYECKUX U . N
cBOEH JManbHEWIe | Murpanuu QarouaoB 1o
AKCIIEPUMEHTAIbHBIX
o Hay4YHO- reOTEePMUYECKUM JITaHHBIM.
HCCIIEI0OBaHM B 00s1acTi .
OIIK-1 - HCCIIE0BATEIbCKOM 2. NudopmaTtuBHOCTH
npodeccnoHanbHOM .
NS TeTbHOCTH HEHTPaAIILHOTO CIIOSI.
JeSATeIbHOCTH 9
AdpoTepMUYECKUH 1
TUIICOT€0TEPMUYECKUI
TPaUEeHTHI, METOBI UX
orpezeneHus B
€CTECTBEHHBIX yCIOBUSX.
JIEMOHCTPHUPOBATh 1. OcHOBHBIE
CIIOCOOHOCTh U | XapaKTePUCTUKU
CIOCOOHOCTB K TOTOBHOCTb: aTMocepsl, ee cocTas,
pa3paboTKe HOBBIX - K pa3paboTKe HOBBIX | HOHU3AIMS, TEOMarHUTHOE
METOJIOB CCIIEIOBAHUSA U | METOJIOB HCCIIEJIOBAHMS B | MOJIE€ U METOJIbI
UX MIPUMEHEHHIO B obmacTu MOHUTOPHHTA.
CaMOCTOSITENTbHOM reonH(OpPMaIMOHHBIX 2. CoBpeMeHHast KOHLETIUS
OIlK-3 npodeccnoHaTBEHOM CHUCTEM, COJTHEYHO - 36MHBIX CBSI3CH.
Hay4HO- - camocTtosTeNnbHO | 3. OCHOBHBIE 337]a4u U
MCCIIEI0BATEIHCKON MPUMEHSATh  TOJYYCHHBIC | HAPABJICHUS PA3BUTHS
NEeSTeNbHOCTH B OOJIaCTH | 3HAHHWsSI HA TMPAKTUKE B | T€OTEPMO(PU3UKH.
npodeccnoHanbHOMN cBOEH nanpHenmel | 4. Buasl Teruionepenayu.
JeSITeNbHOCTH Hay4HO- TennomacconepeHoc B
HCCIeI0BaTEIbCKON HACBIIICHHBIX MTOPUCTHIX
JeSITeTbHOCTH cpenax.
YMETh: 1. OcHoBHBIE 3amauu u
-OpHUEHTHPOBATHCS B HaTpaBIEHUS pa3BUTHUS
CIIOCOOHOCTBIO
MOHWMaHUH COBPEMEHHBIX | T€0TEPMO(DU3HUKH.
CaMOCTOSITENTFHO CTaBUTh .
po6eM U HOBEHIINX 2. CranmoHapHsbie u
KOHKPETHBIE 33/1a4H .
. TOCTHXKCHUH (PU3UKU U HECTaIllMOHAPHBIE TETIOBHIC
HAyYHBIX UCCIICIOBAHUN B
panuogu3nKu B 06J1acTH U reoTeMIiepaTypHble MOJsl.
00J1acTH paIuOTEXHUKH, B
CTPOCHUS M COCTaBa 3. Termnmoduszmueckue
TOM YHCJIE CUCTEM U
. aTMocQepsl, XapaKTePUCTUKU
YCTPOWCTB TEJICBHUICHMUS,
panuanoOHHBIX MPOIEccaX | HACBHIIIEHHBIX TTOPUCTBIX
IK-1 U pelIaTh X C MOMOIIbIO
. U pacrpeaeaeHun cpen.
COBPEMEHHOM anmapaTypbl
COJJHEYHOTO TeIlIa Ha 4. Tepmudeckas
1 UHGOPMAITMOHHBIX .
. 3eMHOI MOBEPXHOCTH, aAHU30TPOIUS.
TEXHOTIOTIH € ac4eToB TeMIlepar Kosddunuent
UCTOJIb30BaHUEM P PATYP, H
9 TEIUIOBBIX TOTOKOB, AHU30TPOIHH.
HOBEUIIETO
re0TEepMHUYECKHUX DddexTuBHas
OTEYECTBEHHOT'O U
TpaJINEeHTOB, TETUTOTIPOBOTHOCTb.
3apyOeKHOTO OTBITA .
TEMIO(PU3NUECKUX U 5. OCHOBHOI 3aKOH
THJIPOT€0JIOTUICCKUX TETUTOTIPOBOHOCTH.
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[1apaMeTpOB I'OPHBIX
HOPOA.

BJIQJICTh:
-HaBBIKAMH  TBOPYECKOTO
0000IICHUST  TOJTYYEHHBIX

Huddepenunansaoe
ypaBHEHHE
TETIOPOBOHOCTH.
6. [TapameTpsl,
XapaKTepU3yIoIue
pacmpocTpaHeHne

[1K-2

CIOCOOHOCTHIO
MPUHUMATDH Y4acTHE B
pa3paboTKe HOBBIX
METOJIOB M METOAMYECKUX
IMOAXOJA0B B HAYUYHBIX
UCCIIETIOBAHMIX B 00JaCTH
PAaAUOTCXHUKHU, B TOM
YHCIie CUCTEM U
YCTPOMCTB TEJICBUIACHUS

3HaHUHM, KOHKPETHOTO U | TEMIEPaTypHBIX BOJH.
OO0BEKTUBHOI'O M3JIOKEHUS

CBOMX 3HAHUH B

MNUCbMEHHOM H  YCTHOH

dhopme.

JEMOHCTPUPOBATH

CIOCOOHOCTD u

TOTOBHOCTb:

-IIPUMEHSATh  TTOJTYYCHHBIC

3HaHUSI Ha TMPaAKTUKE B

CBOEH NajpHenIen

Hay4HO-

HCCIEN0BATENLCKOM

JIeITeIbHOCTHU

YMETh: 1. Bapuanum u aHOMaIuH

-OPUCHTUPOBATHCA B
MMOHUMaHWH COBPEMEHHBIX
po0JIeM U HOBEHIIINX
JOCTIDKEHUH U3MKH U
panrou3uKu B 001acTH
CTPOCHUS M COCTaBa
aTMocdepsl,
paluaIoOHHbBIX MpoIeccax
U pacrpe/ecHuU
COJIHEYHOTO TeIuIa Ha
36MHOM IOBEPXHOCTH,
pacdeToB TeMIeparyp,
TCIIJIOBBIX IIOTOKOB,
re0TePMUIECKUX
IrpaJiueHTOB,
TETIIO(PU3INUECKIX U
THIPOTEOIOTUUECKIX
napameTpoB FOPHBIX
TIOPO/I.

BJIAJICTh!

-HaBbIKAMH  TBOPYECKOTO
00001IEHNST  MOJYYEHHBIX
3HaHUH, KOHKPETHOrO U
O0OBEKTHBHOTO H3JI0KECHUS

CBOUX 3HAHUN B
NUCbMEHHOWM W  YCTHOM
dbopme.

JEMOHCTPUPOBATH
CIIOCOOHOCTH u

TEIUIOBBIX ITOJICH.
OCHOBHBIE T€OTEPMHYECKHE
napameTphl.

2. Bunpl Temonepeaayun.
TernmomacconepeHoc B
HACBIIICHHBIX TTOPUCTHIX
cpenax.

3. EcrecTBennas 51
BBIHYK/ICHHAsT KOHBEKIIHS.
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TOTOBHOCTb:
-TIPUMEHSATh  TTOJTYYCHHBIC
3HAHUSA Ha HpaKTI/IKe B
CBOEH najpHenImen
Hay4HO-
HCCIEA0BATENLCKOM
OCATCIIBHOCTHU

8. METOAUWYECKUE YKA3AHHUA AJIsd OBYYAIKOHIUXCHA IMIPU OCBOEHUU
JUCHUIIVIMHBI (MO Y JIA)

Jljis my4niero ocBOeHUs JIEKIMOHHOIO Marepuaina mo Kypcy "l'eomHpopMaiioHHbIE CUCTEMBI'
aCIMPaHThl TOTOBAT IPE3EHTALMU O KaXXJIOW W3 paccMaTpMBAaEMbIX TEM M JOKJIAJbIBAIOT MX Ha
MPAKTUYECKUX 3aHATUAX. [loHMMaHue acmupaHTaMH H3J1araéMoro Marepuajia MpoBepsieTCsl MyTeM
o01Ieit AMCKYCCHHU 0 TeMe Ipe3eHTauu. [ aydiiero ocBoeHus JeKIIMOHHOT0 MaTeprala o Kypey
"I"eonH(popMalinOHHbIE CUCTEMBI" aCIUPAHTHI TOTOBAT MPE3EHTAIMH 110 KaXI0H U3 pacCMaTPUBACMbIX
TEM M JOKJIAJbIBAIOT WX HA IMPAKTUYECKUX 3aHATUAX. [loHMMaHMe acnupaHTaMu M3J1araeMoro
MaTepuaia npoBepsercs myreM oOuIeil TMCKYCCHH 110 TeMe MPE3eHTAIHH.

[Ipy BO3HMKHOBEHMHM KAKUX-TMOO TPYAHOCTEH € IMOHMMAHUEM MaTepuaiga pPEKOMEHIYeTcs
MOMPOCUTH TIOMOIIM y TpernoaaBatesns. i 3TOro MO>KHO JIMYHO MOJIOWTH K MPErnoaBaTeiio, JTuoo
HamucaTb €My JJIEKTPOHHOE MHChbMO, CPOpMYyIUpOBaB B HEM BO3HMKaroIMe Bompochl. K mucemy
MOKHO NPUKPENUTh Kakue-In0o AJIEKTPOHHbIE MAaTe€pHallbl, CBSI3aHHbIE C BO3HHUKIIMMH BOIPOCAMH,
HampuMep, OTCKaHUpOBaHHbIE WM  coTorpa@upoBaHHBIE  JIMCTOYKHM C  PYKOINUCHBIMU
KOMMEHTapUsMHU, TOMETKaMHU, BbIKJIaJIKaMH U T.II.

CaMocTtosTenbHOE H3yueHue yacTu Matepuia. Ecnu yacte yuyeOHOro maTepuana OoTBeleHA Ha
CaMOCTOSITEJIbHOE U3yUEHUE, TO HE0OXO0IMMO MPUCTYIUTh K 3TOMY HE3aMEIJIUTENIBHO NIOCTIE yKa3aHUs
mpernojaBaTesiss U OCBOMTh MaTepusl B OTBEACHHBIE UM CpPOKU. Marepual cleAyeT H3y4uTh I10
JOCTYIHBIM TUCHbMEHHBIM M 3JIEKTPOHHBIM HCTOUYHUKAM, O KOTOPBIX COOOIUT IPENOAaBaTENb.

[ToaroroBka Kk KOMIOKBUYMY. KOJIITOKBUYM MPOBOIUTCS C IENbIO MPOBEPUTH, KAK HA JAHHOM
sTarne 00y4eHHsl yCBOCH JICKIIMOHHBIN MaTepra, OTBEACHHBI HAa CAMOCTOATEIBHOE U3YIYCHHE.

9. YYEBHO-METOAWYECKOE W HWH®OPMALIMOHHOE OBECIHEYEHHUE
JUCHHUITVIMHBI (MOYJIA)

9.1. OcHoBHas JUTEpaTypa

1.IInoxotHukoB K. O. MeTon u UCKyCCTBO MaTeMaTHYECKOTO MOJEIUPOBAHUS [DIEKTPOHHBIN
pecypc]: kypc nekumii / K. D. [InoxorHukoB. — M. : ®JIMHTA, 2012. — 519 c. - ISBN 978-5-9765-
1541-3 - http://znanium.com/bookread.php?book=456334

2. NaBeimoBa, M.A. Jlekuuu 1o rupoArMHAMUKe. [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
M.A./laBbiiOBa.-M..: DuU3MaTIuT, 2011.-216 C. - Pexum JlocTyna
http://e.lanbook.com/books/element.php?pll_id=5264
3.I'aBpuiioB A.I'. CpencTBa KOHTPOJISI THAPOTUHAMUYIECKUX TIOTOKOB B CKBRKUHHBIX YCIIOBUSX H
pacy€Tbl PUIBTPALIMOHHBIX TAPAMETPOB MJIACTOB. Y UeOHO-MeTOAnYeCKOoe mocooue /
M.H.OBuunHukoB, I'.I'.Kymranosa, A.I'. 'aBpuiioB - Kazanb: Kazanckuit (mpuBoyKCcKuii)
benepanbHblit yHUBepcuTeT, 2012. - 130c. [DnekTpoHHbIH pecypc].

IInttp://www.kpfu.ru/docs/F1805167370/sredstva_kontrolya gd_potokov_32.pdf

4 Kymranosa I'.I'., OBunnHukoB M.H. Ilom3emHas rugpomexaHuka. Y4yeOHO-METOIUYECKOE
nocobue K Kypcy JIEKLUH. Kazans: Koy - 2010, 67 c.//
http://www.kpfu.ru/docs/F1070764481/ovchin_kushtan_podzemn_gidromehanika.pdf

9.2. Jlono/iHUTeIbHASIIUTEPATYPa
1. IN'aBpusioB A.I'. PannosnexkTpoHHBIE CHCTEMBI KOHTPOJIS TapaMeTpOB (DITFOMTOHACHIIIICHHBIX
m1acToB. YueOHo-MeTonuyeckoe mocodue / A.I'. I'apunos, M.H. OBunnnukos, B.JI. OnuBanoB
- Kazanp: Kazanckuii (mpuBoimkckuii) denepanbubiii yHuBepcuter, 2010. - 92c. [DnexTpoHHBII
pecypc]. // http://www.kpfu.ru/docs/F2064991677/gavrilov_MNO_odivanov.pdf
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http://znanium.com/bookread.php?book=456334
http://e.lanbook.com/books/element.php?pl1_id=5264
http://www.kpfu.ru/docs/F1070764481/ovchin_kushtan_podzemn_gidromehanika.pdf
http://www.kpfu.ru/docs/F2064991677/gavrilov_MNO_odivanov.pdf

2.0muBanoB B.JI. HccnemoBaHus IUTacTOB METONOM (DUIBTPALMOHHBIX BOJH JAaBJICHUS C
HCIIOJIb30BaHUEM aBTOMATU3UPOBAHHBIX CUCTEM yrpaBieHus skcnepumernToM / B.JI. OnuBanos, M.H.
OBunnHukoB, A.I'. I'aBpunos. Kazans:M3a-8o KI'Y, 2009, 140c

9.3. UnTepHeT-pecypchl:

1. T'aBpusioB A.I'., OBunaHukoB M.H., OquBanoB B.JI. PannosnekTpoHHbIE CUCTEMBI KOHTPOJIS
napaMeTpoB (UIFOMIOHACHIIICHHBIX TUIACTOB Y4eOHO-MeToan4deckoe mocobue. - Kazanp, KOV. — 2010
r. - 92 c1p. - http://www.kpfu.ru/docs/F2064991677/gavrilov_MNO _odivanov.pdf

2.I'eodusnyeckue uccnenoBanus ckBakud — http://ru.wikipedia.org/wiki/

3. Enunnnel u3mepenus - http://www.decoder.ru/index.php3

4. Kymranosa ['.I". BoiiHOBBIE U UMITYJIbCHBIE METO/IbI HCCIICIOBAHUS IIJIACTOB M CKBAXKUH.
YyebHo-MeToaruecKoe mocooue K Kypcey jgekuuid. Kazanp: KOV - 2010, 59 c. -

http://www.kpfu.ru/docs/F129637752/kushtan_voln_i_impulsn.pdf

5. OBunnHukoB M.H., Kymiranosa I'.I'., I'aBpunoB A.I'. Cpencta KOHTpOJIst
THIPOIMHAMUYECKIX TOTOKOB B CKBOKUHHBIX YCIOBHSIX M PACUYCThl (PMIIBTPAIIMOHHBIX TTAPaMETPOB
mIacToB. YueoHoe nmocooue. Kazanp: KOVY. - 2012. -

http://www.kpfu.ru/docs/F1805167370/sredstva_kontrolya gd_potokov_32.pdf

10. MATEPUAJIBHO-TEXHUYECKOE MW IPOI'PAMMHOE OBECIIEYEHHUE
JUCHOUIIJIMHBI (MOAYJIS)

OcBoenne ucuMIUIMHBL "['eonH(poOpMalMOHHBIE CHUCTEMbI" MpPEINoJaraeT MCIOJIb30BaHUE
CIICAYIOIETO MaTePHaIbHO-TEXHUIECKOTO 00eCeueHMs:

MynbpTUMeauiiHas ayAuToOpus, BMECTUMOCThIO Oosiee 60 yenoBek. MynbTUMeaUiHAS ayAUTOPUS
COCTOUT W3 MHTETPHUPOBAHHBIX WH)KEHEPHBIX CHCTEM C €IMHOM CHCTEMOH yIpaBIICHHUS, OCHAIICHHAS
COBPEMEHHBIMHU CPEJICTBAMU BOCIPOM3BEIECHUS U BU3yaIM3alMU JII000H BUAEO U ayaAu0 UH(POpMALIUHY,
MONYYCHUST M Tepefayd AIIEKTPOHHBIX JOKYMEHTOB. THMOBas KOMIUIEKTALUS MYJIbTUMEIUHHON
ayJAUTOPUU COCTOMT M3: MYJBTUMEIUHHOIO MNPOEKTOpa, aBTOMATH3UPOBAHHOTO IPOEKLIIMOHHOIO
9KpaHa, aKyCTHYECKOW CHCTEMBI, a TaK)K€ MHTEPAKTUBHOW TPUOYHBI MpPENOJaBaTelsi, BKIIOYAIOIICH
Ta4-CKpMH MOHMTOpP C JMaroHajpl0 HE MeHee 22 [0WMOB, IEPCOHAIBHBIA KOMIbIOTED (C
TEeXHUYECKHMHU xapakrepuctukamu He Hmxke IntelCore 13-2100, DDR3 4096Mb, 500Gb), konpepeni-
MUKpodoH, OecnpoBoAHONH MUKpO(hOH, OIOK ympaBleHUs 00OpyAoBaHHEM, HHTEpPQEHCHI
nonkaouenusi: USB,audio, HDMI. MurepaktuBHas TpuOyHa NpernoaaBaTens SBISAETCS KIIOYEBBIM
3JIEMEHTOM  YIIpaBJIEHUs, OOBEIUHSIOIIMM BCE YCTPOWCTBA B EIUHYIO CHCTEMY, M CIYXUT
MIOJTHOIIEHHBIM paboyuM MecToM TmpernonaBaTens. [lpermomaBarens WMeEeT BO3MOMKHOCTH JIETKO
YIIPaBJIATh BCEH CUCTEMOM, HE OTXO/S OT TPUOYHBI, UTO MO3BOJISIET MPOBOAUTH JIEKIIUHU, IPAKTUUECKUE
3aHATHUS, TPE3CHTAllMH, BEOWHAphHl, KOH(EpPEeHIWHM H JApyrue BUABI ayIUTOPHOH HArpy3Ku
oOyyaromuxcs B yHOOHOM W JoCTymHOW Jist HUX (opMe C MNPUMEHEHHEM COBPEMEHHBIX
WHTEPAKTHUBHBIX CPEICTB OOydYeHHs, B TOM YHUCIIE C HCIOJH30BAHHWEM B IpOIEcCe OOYYCHHS BCEX
KOPIIOPAaTUBHBIX pecypcoB. MynbTUMEHIiHAsS ayIUTOpPHs TaKXe OCHAlleHa IIHPOKOMOJIOCHBIM
JIOCTYIIOM B CeTh HWHTEepHeT. KommbploTepHOE 000pyIOBaHMEM HMEET COOTBETCTBYIOIIEE
JIMIIEH3MOHHOE MPOrpaMMHOE 0OecieueHue.

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBaHusaMu @I'OC BO u ¢ yuerompekoMeHaanui
10 HAIIPABJICHUIO IOJATOTOBKH.

ABTOp(BI): JOLEHT, K.¢.-M.H. 'aBpuiioB A.T.
Penienzent(sl): k.¢.-m.H. (mouient) Jlynes U.B.

[Tporpamma onoOpeHa Ha 3acenaHuu Y4eOHO-METOIUYECKOH KoMuccuu MHcTuTyTa Qusnmku
K®V ot 20.05.2015 rona, mpotokom Nell.
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