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Hanpagsiyienne noaroropku 6axanaspuara_35.03.06 ArponH:keHepus

Hean u3yyeHusi AUCHUNINHBI
Henpro ocBOCHMS TUCUMIUTAHBI (MOYIs) «TermmoTexHuka, TepMOIMHAMUKAY SIBIISICTCS
($hopMUPOBaHNE CUCTEMBI TCOPSTHUSCKUX 3HAHUH U MPAKTUICCKIX HABBIKOB IO METOJIaM
MOJTY4EHHUsI, IPeoOpa30oBaHusl, IEPEIAUr U UCIIOJIH30BAHUS TEIUIOTHI

Mecto mucuuniaunbl B cTpykrype OIIOII BO éakanaepuama

VYuyeOHas qucHuIuIiHa BXOJUT B 0a30Byro yacTh b1.B.02 ocHOBHOI 00pa3zoBaTrenbHON MporpaMmbl
MOJIrOTOBKM OakanaBpoB HampasieHus 35.03.06 « ArpouHkeHepus».

JucuuninuHa Oa3upyeTcsi Ha BXOJHBIX 3HAHUAX, YMEHUSX U KOMIIETEHLHSAX, MOJYyYEHHBIX
oOyJaromuMHKcs B Npoliecce u3ydeHus qucuumint: «dusukay, «Matemarukay.

JIMcuMIIMHA CO3/1a€T TEOPETHYECKYI0 U MPAKTHYECKYI0 OCHOBY Ui H3Y4YEHMs JAUCLUIUIMH:
«['mapaBnukay, a Takke A1 IPOBEACHUS HAyYHbIX HCCIIEIOBaHUM.

Pe3ysibTaThbl 0CBOCHUSA QM CHUIINHBI (MoayJs) « TennoTexHuka, TepMOJIMHAMUKAY)

Koa v HamMeHoBaHue
KOMIIETEHIIUH

HNuaukaropbl

Jeckpunropsl

Yuusepcajabubie komnereHuuu (YK)

YK-2. Cnocoden
onpeneJsiTb Kpyr 3aaa4
B PaMKaXx MMOCTABJIEHHOM
1eJu U BbIOMPATh
ONTHMAJIbHBIE CIIOCO0BI
UX pelleHusi, HCXOAS U3
AelicTBYIOIIMX MPABOBBIX
HOPM, HMEKIINXCS
pecypcoB ¥ OrpaHMYeHH i

YK 2.1: ®opmynupyer B
paMKax MOoCTaBJIECHHOM LIeJIN
MPOEKTa COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 3a]1a4,
o0ecrneuYnBaroIMX e
noctwkenue. Onpenensier
O’KHJTa€MBIE PE3YIIbTaThI
pelieHus BbIICICHHBIX
3ajad4.

3HaTh :Hay4yHBIE OCHOBHI,
o0ecrieunBaroIue O0CTHKEHNE
MOCTABJICHHO LIETTN MyTEM pelIeHUs
BBIJICJICHHBIX 337134,
YMeTh: aHanM3upOBaTh U
dbopMyTupoBaTh B paMKax MPOEKTa
LEeNH U 33]1a4u, 00ecTieynBaloIIie
JTOCTHKEHUS 0KUIAEMOTO
pe3ynbTaTa;

Bianers: HaBbIKAMU JTOCTHXKEHUS
0KUJIAEMOT0 pe3yJbTara B paMKax
MOCTABJICHHO 1IeTTN IPOEKTa

YK 2.2: [Ipoextupyer
pelleHrne KOHKPETHOM
3a/laud TPOEeKTa, BhIOUpas
ONTUMAJBHBIN CIIOCOO ee
peIleHus, UCXOS U3
JEHCTBYIOMINXITPABOBBIX
HOPM ¥ UMEIOIIHUXCS
PECYPCOB M OTpaHUYECHUIN

3HaTh: ciocol pelieHus 3aaad,
ICXO/IS1 U3 ICUCTBYIOIIUX MPABOBBIX
HOPM U UMEIOLITUXCS PECYPCOB U
DrpaHUYEHUM.

YMeTh: aHanuM3UpOBaTh U
bopmynupoBaTh B paMkax
TPOEKTa LIeTN U3aJauu,
hOECTIEYNBAIOLITUE TOCTHKEHUS
DKUAAEMOTrOpe3yiIbTaTa;
Baanernb: HaBbIKaMu
TOCTH>KEHHSI05KHIaEMOTO
be3ylbTaTa B paMKax
TOCTaBJICHHOM 11€JIM MTPOEKTa

IIpodeccuonanbubie komnerenunu (1K)

IIK-1. Cnocoben
NPOBOJAUTH HAYYHbIE
HCCJIeIOBAHUS 110
00IeNPUHATHIM
MEeTOIHKAM, COCTABJIATH
UX ONHCAHUE U
(opMyIHpOBaTH BHIBOIBI

IIK-1.1. IIpoBogut
CTaTHCTUYECKYIO0 00paboTKy
PE3YIABTATOB OTBITOB

3HaTh: OTEYECTBEHHBIN U
3apyOeKHBIN OMBIT IO TEMATHKE
UCCIIEI0BaHU I

YMeTh: U3y4arh 1 UCIOJIb30BATh
HAYYHO-TEXHUYECKYIO
UHpOpPMAIIHIO,

OTEYECTBEHHBIN U 3apyOeKHBIN
OTIBIT 110 TEMATUKE UCCIICAOBAHUM




Baanerb: HaBbIKaMU U3y4aTh U
UCTIOJIb30BATh HAYYHO-
TEXHHUYECKYIO

uH(GOPMAIIHIO, OTCYECTBEHHBINA U
3apyOE)KHBIM OTBIT 110 TEMAaTHKE

MCCIIEI0BAaHU I
4. | CTpyKTypa H coep:KaHue TUCIHUILIMHBI
4.1. CTpyKTYypa AMCHUNIUHBI
Bua yueOHol#i padoThl Bcero IHopsiakoBbIil HOMeEp
cemecTpa
3 4
OO61ast TpyI0€MKOCTh AUCIUILUIMHBI BCETO (B 3.€.), 4 3.e.
B TOM YHCJIE!
Kypcosoit mpoext (pabora) HE TIPETYCMOTPEHO
AyIUTOpHBIE 3aHSTHS BCETO 134 50 84
(B akaj. yacax), B TOM YHCIIE:
Jleknuun 60 18 42
[IpakTnueckue 3aHATHs, CEMUHAPBI 74 32 42
JlabopaTopHbie paboThI
CamocTtosTenpHas paboTa Bcero (B akajl. yacax), B 91 13 78
TOM YHCJIE:
KCP
3a4yeT ¢ OLIEHKOH 27 27
OO611ast TpyI0EMKOCTh JUCIUITITUHBI 252 63 189

4.2. Conep:xkaHue TUCHUIIHHBI

Pasznen 1. Texunyeckasi TepMOJIUHAMUKA

Tema 1.1. «IloHsiTHE TEPMOANHAMUYECKON CUCTEMbD)

IIpeamer TENIOTEXHUKH, MECTO M poOjib B MOATOTOBKE OakanaBpoB. CBs3b TEIUIOTEXHUKH C
IPYTUMU OTpaciisiMU 3HaHUI. OCHOBHbBIE HCTOPUYECKHE HTAllbl CTAHOBJICHUS TEIJIOTEXHUKH, POJIb
TEIUIOTEXHUKH B HAYYHO-TEXHUYECKOM IIPOTPECCE, Pa3BUTHMM HOBOM TEXHHUKHM U TEXHOJIOTHH, B
peLIeHUH 3a/1ad 3HEProcOepeKeHHsL.

Tema 1.2. «I'a3zoBbie cMecu. TemioémkocTn»

Crnoco0Obl 3ajjaHus ra30BOM CMECH, OTHOLIEHHE MEXIYy MAaCCOBBIMH, OOBEMHBIMU U MOJBHBIMU
nonsiMy. TloHsATHE napuuanbHOro JaBIeHHs U NapLHaIbHOI0 00bEMa KOMIIOHEHTA CMECH.

Tema 1.3. «IlepBblii 3aK0H TepMoaMHAMUKU. [IoHATHE DHTANBIIMID)

CyIHOCTh IIEPBOrO 3aKOHA TEPMOAMHAMUKHU. DPOpMYINPOBKAa U aHAIUTHYECKOE BBIPAKECHUE
IIEPBOT0 3aKOHA TEPMOJMHAMUKM [UI 3aKpBITBIX cucTeM. PabGora pacummpenus. OmnpeneneHue
TEIUIOThI, U3MEHEHHsI BHYTPECHHEW DHEPIMM U SHTAJBIINU YEPE3 TEPMOJANHAMUYECKUE IapaMeTphl
COCTOsIHMS, pP-V, T- s, tuarpammsl. YpaBHEHHE NIEPBOTO 3aKOHA TEPMOAVHAMMKH JIJIS TIOTOKA.

Tema 1.4. «BTopoii 3akoH TepMoguHaMuKu. [loHsiTHE SJHTPONIMU»

Conepxanue 1 GopMyIHpOBKa BTOPOTO 3aKOHA TepMOAMHaMuKu. Temora upaboTa B
TepMoarHaMuueckoM npouecce. [lonsitue Ourponmu. Tepmuueckuit KITZ[. DuTponus kak
(GYHKIUS COCTOSHUS TEPMOINHAMUYECKON CHCTEMBI.

Temal.S. « TepmognHaMu4ecKue Npounecchl HaeajJbHbIX ra3oB»

OO6parumble U HEOOpaTUMbIE TEPMOANHAMHUUECKUe Tporecchl. [loauTponHelii mporecc.
ITokazarens nonurponsl. T-S nuarpaMMa u €€ IpUMEHEHHUE K pacuéTy TEpMOJANHAMUYECKUX
IIPOLIECCOB

Tema 1.6. «MaeajbHbIe IUKJIBbI IBUTraTesieil BHYTPEHHEr0 CropaHus»
Hukn KapHo u ero xoadpduuuent mnonesnoro paeiictBus (KIIH). Tepmuueckuit KII/]
TEIUIOBOro ABUrarelisd. L{MKIIbl MOPIIHEBBIX JABUrareieii BHYTPEHHETO CrOPaHHUs C MOABOJIOM
TermIoThl pu V=const, P=const, npu V=const u P=const (cMme- maHHbBII NOJBOA TEILIOTHI).
CpaBHenue 1ukios nopuHesbix JBC.
Tema 1.7 «PeanbHble rassl 1 napol. Boasinoii nap. Biaskublil Bo3ayx»

ITonsarue peanbHoro rasa. Ypasuenue Ban-nep-Baansca. [Iponecc mapooOpazoBaHusi: OCHOBHBIE




nousaTHs U onpeneneHus. Jduarpammsel PV | T,S uh,s ans BonsHoro napa. OnpenencHue
napameTpoB (yIeabHbI 00BEM, SHTATBIUSU YHTPOTIHSI) BOJBI, BIAYKHOTO, CYXOTO HACBIIIEHHOTO U
neperperoro napa. TabmuIsl TepMOANHAMUYECKUX CBOWCTB BOJISIHOTO Iapa.

Tema 1.8 «TepmoauHaMuka OTKPBITHIX cucTeM. J[pocceiupoBaHHHE Ta30B»

VYpaBHEHUE TEPBOTO 3aKOHA TEPMOJAMHAMHKHU Jyisi MOoTOKa. CKOPOCTh MCTEUEHUS M PACXO]l
raza. OCHOBHbIE 3aKOHOMEPHOCTH TEUYEHHsS raza uepe3 cormio. KoMOMHHpOBaHHOE COILIO
JlaBans. Vctedyenue ¢ yuétoMm HEOOpPaTMMOCTH.

Paznen 2. OcHOBBI TeOpUM TEMI0MAaCCOOOMEHA

Tema 2.1. «OcHOBHBbIE IOHAATUSA U ONPeIeIeHNsI TEOPUM

Buasr TeromaccoooMena. TermnonpoBogHOCTh. OCHOBHBIE MTOHSATHS TEOPUUTEILIONPOBOIHOCTH:
TeMIIepaTypHOE T0JIe, TPAIMEHT TeMIIepPaTyphl, TEIUIOBOM MOTOK, IMNIOTHOCTH TETJIOBOTO TTOTOKA
Tema 2.2. «K KoHBeKTUBHBIH TeNJ1000MeH»

KonBektupHbIi TermmooOMeH. YpaBHenne Hrrorona-Puxmana. Kosddumnuent remmooraauun
u Kputepuu mnonoOus. YactHele ciaydan TtemooTAadd. KoagduimeHnt rtemmonepenadu u
KpuTepuu 1noioous. YacTHele ciiydan KOHBEKTUBHOTO TEIJI000MEHa.

Tema 2.3. «Tennoo6men uzinyyenuem. Tensionepenaqa»

OcHOBHbIE TIOHATHUS U OTIpe/ieeHHsI. 3aKOHBI IyYUCTOTO TeroooMeHa. JlyaucTsiil Tennooomen
MEX/y TeJITaM{ U METOJIbI U3MEPEHUS €r0 MHTEHCUBHOCTHU. Terionepenaya.

Tema 2.4.«Tenyioo0MeHHBbIE anIIapaThI U OCHOBBI UX pac4yéra»

Bunel TennoooMennbix anmapatoB (TA) u ocHOBBI ux pacuera. CpeAHUI TeMIiepaTypHBbIil Harop
u KIIJ[ rermooOMennnka. OCHOBHBIE TTOHSATHS U 3aKOHBI MacCOOOMeEHa.

Paspnen 3. TenuioaHepreru4yeckne yCTaHOBKH

Tema3.1. «KomnpeccopHbie ycrTaHOBKH. TepMoanHaMuyecknii aHaIu3 padoThl
KOMIIpeccopa yCTaHOBKH. MHOIOCTyIeHYATOe CHKATHE)

[TonsiTre xommpeccopa. Buabl koMmpeccopoB: 00bEMHBIE KOMIIPECCOPBI U TYPOOKOMITPECCOPHI.
LenTpoO6exHble, IEHTPOCTPEMUTENBHBIE U OCEBBIE KOMIIPECCOPHI.

Tema 3.2. «AneanbHble HMKJbI Ta30TyPOUHHBIX YcTaHOBOK (I'TY).YerpoiicTBO M npuHIun
aeicreusa I'TY»

I"a3oBbie TypOuHBIL. [IpuHIMNIMATBEHBIE CXEMBI pa0OThI U LUKIIBI Fa30TYPOMHHBIX YCTAHOBOK

(I'TY). Hukaer I'TY ¢ noxpBoaom Temnotsl ipu P=const, V=const. Pereneparusupiii ukia ['TY.

Tema 3.3 «IMKJIBI X010AUIBHBIX YCTAHOBOK M TEIJIOBBIX HACOCOB. OCHOBHBbIE PHHIHMIIBI
MOJIYYEeHHUS X0/104a. XJ1aJareHThI»

OOparHble HUKIIBI. XONOMMWIbHBIN KodQduiuent. [lpuHuunuanbHas cxeMau Kb
a0COPOITMOHHOM U IMAPOBOM KOMIIPECCOPHOM XOJIOIUIBLHON YCTaHOBKH.

Tema 3.4 «IlapocusioBbie ycranoBku. [lukia PeHkuHa»

[IpuHuMnuanpHas cxeMa MapocusaoBor ycTaHOBKU U €€ uukibl B P-V u T-S auarpammax. ukn
Penkuna u ero tepmuueckuii KI1/{. BnusiHue HauanbHbIX 1 KOHEYHBIX [TApaMETPOB Hapa Ha
tepmuueckuit KITJI rukia.

Tema 3.5 «TormiuBo U pacyéTbl NPOLECCOB FOPEHUS»

TexHuueckue pacu€Tbl TOPEHUs TOIUIMBA. AHATUTUUECKUN pacyE€T rOpPEeHHs TBEPIOTO TOILIMBA.
AHaTUTHYCCKHIN pacy€T TOpeHHs Ta3000pa3Horo TormBa. [IpubamkEHHBIN MeToT pacuéra
TOpEeHUs TOTUIMBA.

Tema 3.6 «Koreabnble ycranoBku. Harpesarenu Boabin Bo3ayxa»

OOmue cBeneHus. Tunbl KOTEJNBHBIX YCTAHOBOK, OCHOBHBIE XapaKTEPUCTUKU IMApOBBIX U
BOJIOTPENHBIX KOTJIOB. CxeMa U 31eMeHThI KoTenbHoro arperara. KII/[ kotenbHOM ycTaHOBKH
U TEIUIOBBIE NTOTEPU. DKCIUTyaTalusl KOTEIbHON YCTaHOBKHU.

Pa3gen 4 IlpuMeHeHne TEMI0THI B 0TPACJIH

Tema 4.1 «BenTmiAnys 1 KOHIUIUOHUPOBAHKUE BO3yXa B IOMEIIEHUAX 31aHUN U
COOPYKECHUIN»

Tema 4.2 «Oronnenue 31aHuil 1 nomenieHU. CrucTeMbl TeMIOCHa0keH . TeroBbie ceTn»
Tema 4.3 «TemnoreHepupyrome yCTpoucTBaCEIbCKOTO X035 HCTBaY

Tema 4.4 «IIpuMeHeHUE TEIIOTHI B TEXHO-JJOTHYECKUX ITPOLIECCAX)

Oo0pa3oBare/ibHbIEC TEXHOJIOTHH

[Tpu noaroToBke 6akanaBpoB-OMOIOTOB UCIIOJIB3YIOTCS CIEAYIONIE OCHOBHBIE (POPMBI
MIPOBENICHHSI yIeOHBIX 3aHATHIA:




MHTEPaKTUBHBIE JIEKIUH;

JIEKIMH-TIpecC-KOH(EPEHIIHNH;

TPEHUHTH U CEMUHAPBI [0 Pa3BUTHIO MPO(HECCHOHAIBHBIX HABBIKOB;
® TpYNIOBbIE, HAYYHbIE TUCKYCCHH, 1e0aThl.

Hcnoan3yemble pecypcbl ”HGPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «Internety»;
HH(opMaOHHBIE TEXHOJOTHH, MIPOrPaAMMHbIE CPEACTBA U HH(POPMALMOHHO-CIIPABOYHbIE
CHCTEMBI

HNudopmanuonHoe odecnevyenne

0a3bl TaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMBI
http://ru.wikipedia.org/wiki/
www.botany.pp.ru/
http:// www/testland.ru/default.asp?id=1718uid
http://www.allengiru/d/bio/bio056.htlm
http://www.genebee.msu.su/journals/botany-r.
http:// www/kodges.ru/35955-botanica.
http://www.big-library.info/
http://www.rusbooks.org/naukatehnica/9856-morfologia-ianatomia-vysshikh-rastenijj.html
http://www.4tivo.com/education/2773-botanica.-sistematica-rastenijj.html
http://www.booksshunt.ru/b4718 botanica._sistematica_rastenij
http://www.rusbooks.org/naukatehnika/estesvennie/9902-
sistematica-vysshikh-rastenijj.h tlm
http://www.lan.krasu.ru/studies/bio/p_anmorph_pl.pdf
http://sensetronic.ru/liba/eBook-24-45.html
http:/milleniumx.ru/

®opMbI TEKYLLIET0 KOHTPOJISA

KommokBuymsl o pasaenam JUCIUIUTAHBI

dopmMa MPOMeKYTOUHOT0 KOHTPOJIst

3adert, PK3aMeH

Pa3pa0doryuk: K.T.H., 10meHT Kadgeapbl «MCX» AymeB M.X.
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