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AHHOTAIUA
paboueit mporpamMmbl y4eOHON AUCIUIIUHBI
b1.B.09 I'mapodusuka BoAHBIX 00bEKTOB
JUTSl IOJITOTOBKM OakayiaBpa 1o HanpaBJICHUIO
20.03.02 [Ipupoaoo0ycTpORCTBO M BOIOIIOIB30BaHUE
HaIpaBJICHHOCTh YTIPaBJIE€HUE BOAHBIMU PECYPCAMU U
MPUPOI0OXPAHHBIE TUAPOTEXHUUECKUE COOPYKEHUS

eabr ocBoeHMs] AUCHMIUIMHBI: OCBOCHHE METOJOJIOTUYECKHX OCHOB B
00JTaCTH OCHOBHBIX THUAPODU3UIECKUX TPOIECCOB, TMPOTEKAOIMIMX B BOJHBIX
00BEKTax, B3aMMOJICHCTBHE BOJBI B PA3HBIX arperaTHBIX COCTOSIHUSX C JIPYTUMU
cpeiamMu, B TOM UHCIE€ C Pa3JIMYHBIMU COOPYKEHUSMH BOJOXO3SMCTBEHHOTO,
TUJPOTEXHUUECKOTO U THAPOIHEPIETUUECKOTO HA3HAUYCHUS

MecTo aUCHUMILIMHBI B Yy4eOHOM muiaHe: JlucuuiuinHa BKJIIOYEHA B
BApUATUBHYIO YacTh Y4YeOHOro IuiaHa mo HampaieHuto noaroroBku 20.03.02
[Tpupoa000yCcTPOICTBO U BOJIOMOJIB30BaHKE MperoAacTcs Ha 4 Kypce B / ceMecTpe.
TpeOoBanusi Kk pe3yJbTaTaM OCBOCHHS IUCHHUIUIMHBI. B PE3YJIbTATE OCBOCHHS
JTUCHUIUIMHBL opMupyroTcs cienyromue komnetenun: YK-1.1; VK-1.2; [1Koc-3.1,;
ITKoc-3.2; ITKoc-7.2.

Kpatkoe copep:xxanue aucnumiauubl: PaccMarpuBarorcst  Gusnyeckue
CBOMCTBA BOJBI B TPEX €€ arperaTHbIX COCTOSHUSX; CTPOECHUE MOJIEKYJIbI BOJABI U €€
CTPYKTypa. AHAIU3UPYIOTCS OCHOBHBIC TOJIOKEHMs TeriooomeHa. H3naratorcs
oOIllMe CBEIEHUSI O CTAllMOHAPHOM W HECTAI[MOHAPHOM TEMIIEPATypHOM TIOJIE.
PaccmaTpuBaroTCs OCHOBHBIE MOJIOKEHUS THAPOTEPMUUYECKUX U JIEAOTEXHUUECKUX
pacueToB. M3ydaeTcsi mpolecc UCHapeHuss M €ro pacuera ¢ MOBEPXHOCTH BO/IbI,
CHEra, JibJla ¥ TIOYBBI, a TAKXKE MPOIECCHI JBUKECHUS U TIepEMEIINBAHUS BOJIHBIX MACC
¥ HAaHOCOB B BOJIHBIX 00beKTax. OOCYK1atl0TCsl 0COOEHHOCTH BOJJOOOMEHA BOJJOEMOB.

Ob6mas Tpya0eMKOCTh AMCHUIUIMHBI COCTaBiIsieT 3 3aueTHble eauHuIbl (108
Y4acoB / U3 HUX Ha MPAKTUYECKYIO MOATOTOBKY 4 4aca).

HTOoroBblii KOHTPOJIb 10 AMCHUILINHE: 3a4ém

8.

9. 1. leab ocBOCHHUS AUCHUILTHHBI
OcHoBHOM 1enbt0 Kypca «l'mapodusnka BOIHBIX OOBEKTOBY»  SBISETCS
OCBOCHHME METOJ0JIOTUYECKMX OCHOB B OOJIACTU OCHOBHBIX THUIPOPUINYECKHUX
MPOLIECCOB, MPOTEKAIOIIUX B BOJHBIX OOBEKTAX, B3aUMOJECUCTBUE BOJIbI B Pa3HbIX
arperaTHbIX COCTOSHUSIX C JAPYTMMH CpelJaMd, B TOM 4YHCIE C pPa3Iu4yHbIMU
COOPY>KEHUSMH BOJIOXO035IMCTBEHHOT O, THIPOTEXHUYECKOTO U THIPOIHEPTETUYECKOTO
Ha3HAYCHMUS

2. MecTo IMCHUIJIMHBI B Y4e0HOM Mpoiiecce
Hucuunnuna «'mapodusnka BOAHBIX 0OBEKTOB» BKIIIOUEHA B 00S3aTENbHBIN
MepPEUYCHb MUCIUIUIMH y4eOHOTO TuTaHa BapuaTuBHOM yacTu bioka 1 «/lucnurmuHen
(Momymu)» ydeOHoro mraHa. Jucummmmuaa «['uapodusmka BOJHBIX OOBEKTOBY
peanu3yercss B cooTBeTcTBUU ¢ TpeboBanusasmu DOI'OC, mnpodeccrnoHaabHOTO
crangapta Ne 685 ot 26.05.2020 r. OIIOII BO u Yue6Horo riaHa 1o HanpaBIeHHUIO
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noaroroBku OakamaBpa 20.03.02 TIpupomooOycTpoCTBO W BOJOIOJIL30BaHUE
HaIpaBJICHHOCTh  YIpaBJI€HUE BOJHBIMHU pecypcaMH U  MNPUPOJOOXPAHHBIE
THUAPOTEXHUYECKHE COOPYKEHUSI.

[IpeamecTByomuMu  KypcamMd, Ha KOTOPbIX 0Oasupyercs JIUCHHUILIAHA
«I'mapodusuka BOAHBIX OOBEKTOB»  sBIAIOTCA: «TexHomorum pecypcHOro
IPUPOIOTIOIB30BaHUsDY, «DuUzukay, «MaremMaTnka.

JucnuninHa «I'mapodusuka BOJIHBIX O0OBEKTOB» ABJISIETCS
OCHOBOITOJIATAIOIIEH JUIsl HM3YyYEHHs CIEAYIOMMX JTUCUUIUIMH: «BoccTaHoBiIeHHE
BOJHBIX OOBEKTOBY, «IDKCIUTyaTallUsi © MOHUTOPUHT BOAOXO3AMCTBEHHBIX CUCTEM U
IIPUPOTOOXPAHHBIX COOPYKEHUW, «I napomennopanus».

OCOOEHHOCTPIO JUCUUIUIMHBI SIBJIIETCA NPUOOPETEHUE HABBIKOB aHAIIM3A
MPUPOJIHBIX CHUCTEM (BOJHBIX OOBEKTOB (03€p, HE3aperyJUpPOBAHHBIX BOJOTOKOB,
00J0T), TOYBOTPYHTOB, JIEAHUKOB U Jp.), KOTOpble OO0JaJar0T  pPSIAOM
(yHIaMEHTaJIbHBIX  CBOMCTB:  MPOCTPAHCTBEHHO-BPEMEHHOW  HBOJIIOLIMOHHOU
WU3MEHYHUBOCTBIO, JTUCKPETHOCTBIO, OPraHM30BAHHOCTBIO M METOJAMHU IPOEKTHOIO
000CHOBaHUS (PYHKIIMOHUPOBAHUS MPUPOAHO-TEXHUYECKON U TEXHUUYECKUE CUCTEMBI
(3aperyaupoBaHHbIE BOJOEMBl M BOJOTOKH COBMECTHO C THIPOTEXHUUYECKUMH U
JIPYTUMH COOPYKEHUSAMHU U HHKEHEPHO-TEXHUUECKUMH 0ObEKTaMH).

PaGouass mporpamma aucuuruinHbl «l'uapo¢usruka BOJHBIX OOBEKTOB» IS
WHBAJIMOB U JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0pPOBbsI pa3paldaThIBaeTCs
WHIUBUIYAIbHO C  Y4E€TOM  OCOOEHHOCTeM  MNCHUXO(U3UYECKOTO  pPa3BUTHA,
WHIUBUYAJIbHBIX BO3MOKHOCTEN U COCTOSIHUA 3/I0POBBS TAKUX 00YyYarol[uXCsl.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHMSs] MO JTUCUHMILIMHE,
COOTHECEHHBIX € IUVIAHMPYEMBIMH Pe3yJbTATAMHM OCBOCHHsSI 00pa3oBaTe/IbHOM
MporpaMmabl

N3yyenue naHHOW yueOHOW AMCIMIUIMHBI HANpaBlieHO Ha (HOPMHUPOBAHHE Y
OOy4YaroNIMXCcsi KOMIETSHITNH, MPeICTaBICHHBIX B Tabiwuile 1.

10.4. CTpykTypa M cofepsKaHHe IUCHUILTHHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
1o ceMecTpam

OO6mast Tpya0€MKOCTh AUCIUIUIMHBI COCTaBisieT Ha 4 Kypce B 7 cemectpe 3
3aueTHbIe eauHuIll (108 yacoB), MX pacmpeeiieHre Mo BuaaM padoT MpeacTaBIeHO
B Ta0muIe 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

JCATCIIBHOCTH I10

3HaHUA U BJIaCHUEC METOJaMU B

3aKOHbBI U IPUHIIUIIBL, JICKAIIUC B

MOJIy4YCHHBIC 3HAHUS B

Kon Conepxanue . B pesynbpTaTe n3ydeHus: yueOHOM NUCIMILUIMHBI 00 YyJarOIUECs JOKHBI:
Ne P Nuaukatopbl KOMIETEHIHM Pesy. 1 1 e
KOMIIETE | KOMITETCHIINH (MJTH
n/m . (mms 3++) 3HATh YMETh BJIQ/IETh
130005051 e€ 4acTH)
1 [VK-1 Cnocoben YK-1.1 - TUAPOGHU3MYECKUE MTPOLIECCHI, |- IPOBOIUTH - IPOBEJIEHUEM
OCYHICCTBJIAATh 3Hanue u BJIAICHUE METOJaMHU MMPOUCXOJAIINE B BOAOCMAX U Ha6J’HOI[CHI/I$I, TUAPOTCPMUUYCCKUX U
[TOMCK AHAJIN3a U CHHTE3a IIPOLIECCOB BOJOTOKaX — JMHAMUYECKIE [UTAHUPOBATH U THIPOJIEIOTEPMUIECKHX
2 b
KpATHYECKUit MH(OPMALMOHHBIX TEXHOTOTHil (TedeHws1, BOJIHBI, IPHIHBBI U BBIITOJTHATE pacyeToB;
AHATH3 1 CHHTE3 OTJIMBHI), TEPMHUUECKHE HCCIICTIOBAHMS,
(HarpeBaHHe U OXJIAXKICHUC BBIIBUTATh THUIIOTE3HI K
uHpOopManuy,
BOJIOEMOB, HCTIAPEHUE U CTPOUTDH MOJICIIH;
HpHMeHﬂTE KOHJIeHcalus1, 00pa3oBaHHe 1
CHCTCMHbIN TasHUE JIbJA U CHETa), a TAKKe
HOAXOM A1 ONTUYECKHUE, CBSI3aHHBIE C
peLIeHNnA pacnpocTpaHeHHEM,
MMOCTaBICHHBIX MOTJIAIIIEHHEM U pacCessHHeM
3a1a4 CBETA B TOJIIIE BOJKI, CHETa U
JBIA.
VK-1.2 - TETUIOBBIC MPOLIECCHI, - IPUMEHSTh - 060CHOBaHUS
YMeHMe IPUMEHSATH B MPOTEKAOIIHE B TOYBAX U HOJTy4CHHBIC 3HAHHS 110 | MEPOIIPHUSITHIA IO OXpaHe
TIPaKTHUECKO# JIeATEEHOCTH [T | [PYHTAX, JIEJIOBOM U CHEKHOM (bu3uKe BOIBI ISt BOJHBIX OOBLEKTOB.
pelleHHs OCTABIEHHBIX 33184 MOKPOBAX, & TAKKE TEPMHUHECKHE 0613;1011;}11/1;1 §
METO/bI aHAIH3A U CHHTE3a BOITPOCHI BO3JICHCTBHS U Pa3HOOOPa3HBIX SBJICHHH,
MCIIOIb30BaHMS TETIa, XOJIOa M | IPOMCXOSIINX B
MPOIIECCOB UH(POPMAIIMOHHBIX
N JibJa B CTPOUTEIILCTBE U TEXHUKE; | ruapochepe;
TEXHOIOTH - HanboJiee 3HAYNMBIC - IPaKTHYECKH
JIOCTHOKEHHS B 00JIACTH HCTIONb30BaTh
THIPOPU3NKH, OKa3aBIlHE [OJTyYEHHBIE 3HAHUS B
OTIpEIEIISIONIee BINIHIE HA obsiacTu ruapo(GU3HKY;
pasBUTHE BOJOMOIB30BAHUS U
MPUPOI000YCTPOHCTBA
2. [IKoc-3 |CnoocobeH k [TKoc-3.1 ¢dbyHIaMeHTalbHbIe (PU3NYECKHE |- UCIIOJIb30BATh -TIPUMECHHUEM

AHAJTUTUYCCKHUX METOA0B
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YIIPaBJICHUIO
BOJHBIMU
pecypcaMu u
Y4acTHIO B
MOATOTOBKE U
MIPOBECHUUN
MEpPONPUATHI TTO
MPEeI0TBPALICHUIO
HEraTUBHOI'O
BO3JEHCTBUS BOJI

00J1aCTH KOMILJIEKCHOTO
UCIIOJIb30BaHUS M OXPAHBI
BOJIHBIX PECYPCOB, COOJIIOCHHS
TpeOOBaHUI KOJIOTUIECKON
0€30IMacHOCTH

OCHOBE COBPEMCHHBIX
MpeJICTaBICHUH O
dhopMHupOBaHUN THAPOCHEPHI
3emMiid, OCHOBHBIE COOBITHS U3
IBOJIOLIUU TUAPOCHEPHI;

obnactu THAPOGU3NKH HA
0J1aro pa3BUTHS
YeJIOBEYECKOTO 00IIeCTBa
U COXpaHEHUs
TIPUPOJTHON CPEIIBI;

peuICHUA YpaBHCHUA
TEIUIOBIIPOBOJHOCTH

ITKoc-3.2

YMenue pemarh 3a1a4u,
CBSI3aHHBIC C TTOJITOTOBKOM U
MPOBEJICHUEM MEPOIIPUATHI 11O
MPEIOTBPALICHUIO ONTACHOTO
3aTOIJICHUS 3€MeJIb MPU

-- (hU3UIECKHE TIPOIIECCHI,
MPOTEKAIOIINE B BOJHOU
oboouke 3emin — ruzgpochepe;
MosekysapHOe CTPOCHUE BOIBI
BO BCEX €€ COCTOSIHUAX (3KUJIKOM,
TBEPJIOM, Ta3000pa3HOM);

- IPUMEHSTh
TIOJTyYCHHBIE 3HAHUS IO
(uznke BOIBI IS
00BSICHEHHS
pa3HOOOpa3HEIX SBJICHHMA,
MIPOUCXOISAIINX B

-IIpoBeneHreM pacueTon
TETUIOBBIX TIOTOKOB Yepe3
MOBEPXHOCTH U JTHO
BOJIOEMA M PACUETOM
TEMIIEPaTypBI BOABI IO
riryOuHe BojtoeMa

MNPUPOAHOTCXHOI'CHHBIX CUCTEM

BOJOEMAX M BOJOTOKAX;

. - u3MUECKUE CBOKMCTBA BOJIBI, ruapocdepe;
IPOXOKICHAHN HIOJIOBOMH 1 CHETAa M JIbJA — TEIUIOBBIE,
IIaBOZKOB, HPECAYNPEKACHHIO palvaloOHHbIE, SJIEKTPUUECKHE,
aBapUHHBIX CHTYALMH C paZinoaKTHBHBIE, AKyCTUUECKHE,
co0roIeHreM TpeOOBaHUH MeXaHUYeCKHe 1 JIp.;
DKOJIOTHYECKOI 0€30I1aCHOCTH
[MKoc-7 |Cnocoben [1IKoc-7.2 - 3aKOHOMEPHOCTH, KOTOPBIM - OLICHUBATH - QaHAJIM30M (PU3HYECKUX
yqaCTBOBaTB B yMeHI/Ie pemaTI, 3aa44 B MMOAYNHAIOTCA TEMIICPATYPHEBIC JOCTOBEPHOCTH CBOWCTB BOJbI, CHEIra 1
HAYYHbIX 0GIaCTH HAYYHBIX UCCIEIOBAHMI | 1071, @ TAKKE IPOLECCEI €CTECTBEHHOHAYYHOM JIbJ1a ¥ TUAPOPU3HIECKHX
HCCIICIOBAHHS B 110 BHEIPEHHIO MHHOBAIMOHHOH | PACTIPOCTPAHEHHS! TEILIOTH B uH(OPMALIUH. IPOIIECCOB,
06HaCTI/I TEXHUKH U TeXHOHOFI/II/I, BOJIHBIX HaMI/IHapHBIX nu HpOI/ICXOI[ﬂIlII/IX B
. TYpOYJEHTHBIX TIOTOKAX, BOJIOEMAX M BOJOTOKAX;
PUPOI000YCTPOIl | 00ECTICUNBAIOIITNX TTOBBIIIICHUE QHATHTINECKHE MPEICTABICHIA
CTBa U KauyecTBa CTPOUTEIHCTBA U FHAPOGHHUCCKHX MPOIIECCOB B
BOJIOTIOJIE30BAHUS | DKCILTyaTalluu




Ta0Omuma 2
PacnpenesieHue TPy10€MKOCTH JUCIUILUIHHBI 0 BHaM PadoT MO ceMecTpam

TpynoémkocTb
- qac./ B T.4. B
Buj yueOHoii padoThl *Beero ST
Ne §
OO6mas TPyA0EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY IIJIaHy 108 /4 108/4
1. KonTrakTHasi padora: 50,25/4 50,25/4
AyauTopHas pa6ora 50,25/4 | 50,25/4
8 MoMm uuce:
nexyuu (J1) 16 16
npaxkmuueckue 3auamus (113) 34/4 34
KOHMAaKkmuas paboma Ha npomesicymounom konmpoine (KPA) 0,25 0,25
2. CamocrosTeqabHas padora (CPC) 97,75 57,75
pacuémuo-epaghuuecxas paboma (PI'P) (noocomoska) 24 24
mecmuposanue 4 4
camocmosimenvbHoe usyuerue pazo0enos, Camono020mosKa
(npopabomka u nogmopeHue 1eKyUOHH020 Mamepuana u
mMamepuana y4eOHUK08 U y4eOHbIX nocodutl, N0020Mo8Ka K 20,75 20,75
NPAKMU4eCcKUM 3aHAMUAM.)
Iloozomoexa k 3auémy (KOHMPOIb) 9 9
By npomexyTo4HOro KOHTpOJIS: 3a4€T
* B TOM YHCJIE NpaKkTu4eCKas 1nmoaroToBKa
4.2 Conep:xxanue TMCHUIIAHBI
Tabnuna 3

TemaTn4yeckuii NUIaH y4eOHOM IMCIUTIIHMHBI

HaumeHoBaHue pa3aesioB U TeEM AyauTopHasi pabora Bueayauropnasi
5 Beero | J/scero | M3/ | IKP
AUCHUILINH (YKPYTHEHO) seoro pabora CP

|. Moaekyasipaasi puznka Boabl 31 6 7 - 18

Il. FT'uapodusnyeckue npoieccol 76,75 10 27/4 - 39,75

B BOJI0EMAaX M BOJOTOKAX

KOHMaKmHuas paboma Ha 0,25 0,25

npomesxcymournom koumpone (KPA)

Hroro mo qpucummninHe 108 16 34/4 0,25 57,75

* B TOM YHCJIe NMpaKkTu4YeCKad moaroroBka

Pa3znen - 1. MOJIEKYJIAPHAS ®U3UKA BO/IbI

Tema 1. Memooonoeuueckue 0cHO8bl 2uOPOPUIUKU
Hcropuueckre OCHOBBI W CTpPYKTypa ruapodu3uku kak Hayku. CHCTeMHO-
METOJOJIOTHYCCKHE OCHOBBI M TpoOjeMbl Tuapodu3uku. OOIMe CBEICHHS O
ruapocdepe.

Tema 2. Monexynsapuas guzuxa 600vl 8 Mpéx e€ azpe2ammubix COCMOAHUIX
JlnarpamMMa arperaTHeIX COCTOSHUWA BoAbl. CTpoeHHne MoseKyJsbl Bonbl. [loHsATHEe O
MOJIEKYJIIPHO-KHHETUIECKON TeoprH BemiecTBa v BoAbl. CTPYKTypa BOJIBI B TPEX €€
arperaTHbIX COCTOSIHUAX. AHOMAaJIbHbIE CBOMCTBA BOJBI.

Tema 3. Qusuueckue ceoticmsa 800bl, 00AHO20 NApA, 1b0A U CHe2a
®duznueckre CBOMCTBA BOJbI (TUIOTHOCTH BOJbI, XapaKTE€pHblE 3HAYEHUS
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TEMIEPATYPbl BOJAbI, TEIUIOBBIE XapaKTEPUCTHKU BOJbI, BA3KOCTb, IMOBEPXHOCTHOE
HATSOKEHUE, CMauMBaHHUE, OJJIEKTPUUYECKUE CBOMCTBA BOJBI, TSKENas BOJA).
duznueckre CBOMCTBa BOASHOro mapa B armocdepe. Jlem m ero Qusnueckue
CBOICTBa (00IME CBEACHHS O BUIAX JIbJIa, CTPYKTYpHO-(QDYHKIIMOHAJIbHAs CXEMa
npoiiecca  (OPMHUPOBAHUS TMPECHOBOJAHOIO  JibJla, (PU3UKO-MEXaHUYECKUE U
TerI0PU3NYECKHe CBOMCTBA JibJla U 1IyTH). Du3ndeckrue CBOMCTBA CHETa U CHEXXHOTO
nmokpoBa (oOmue CBEACHHMSI O CHETe W BHUAAX CHEXHOTO TOKPOBA, IUIOTHOCTh W
BOJIHBIE  CBOWCTBA  CHEra, TEIUIOBBIE CBOWMCTBA  CHEra, J3JICKTPUYECKHE,
paIuoOaKTUBHbBIE, AKyCTUYECKME U MEXaHWYECKHEe CBOWCTBa cHera). DU3HUKO-
MEXaHUUYECKHUE MPOIIECCHI, MPOTEKAIOIINE B CHEKHOM TTOKPOBE.
Pazgen - 2. T'MJAPO®U3UUYECKHUE TIPOLIECCHI B BOJOEMAX U
BOJOTOKAX

Tema 4. OcHosHbie nonodcenuss menioooMena
Temnora. Temneparypa. TemneparypHoe mosie. TeruoBoi motok. Koaddunment
TEIUIONPOBOAHOCTH. Teruonepenadya M TerwiooTgada. KoauyecTBeHHash OLICHKA
KOHBEKTUBHOM TemiooTnayu. KoinuecTBeHHas OIEHKAa JYyYHMCTOTO TeriooOMeHa.
KonmnuecTBeHHass OIEHKA TEIUIOThI MPU U3MEHEHHWHM arperaTHOr0 COCTOSIHHS
BemecTBa. KosmuecTBeHHass  oineHka Teronepenaun.  JuddepennuansHoe
ypaBHEHUE TeronpoBoAHOCTU. JuddepeniraibHoe ypaBHEHHE TETIONPOBOIHOCTH
C HMCTOYHUKOM TEIUIOTHl. YCJIOBUA OJHO3HAYHOCTH. MeETOAbl pPENICHHs 3aj1ad.
Omnpenenenue kodpdunmreHTa TermionpoBogHocTu. OnpeneneHue kKodpduuueHTa
TEMIEPATypONPOBOJHOCTH  METOJIOM  peryispHoro  pexuma. OnpeneneHue
Kod(pduireHTa TEMIIEPATyPOIPOBOJIHOCTH IO MOJIEBBIM HAOIIOACHUSM.

Tema 5. Cmayuonaprnoe memnepamypHoe no.e
TennonpoBoIHOCTH TIOCKOIO Teja (0JHOCIONHOE U MHOTOCIIOMHOE IIIOCKOE TEJIO).

Tema 6. I'uopomepmuueckuii pacuem 6000EMO8 U B00OMOKO8
Hudbdepennpansioe ypaBHEHHWE TEMIIEPATYPHOTO TMOJSI TypOyJIEHTHOTO TOTOKA.
YpaBHeHUE TEIUIOBOro OajlaHca HEMPOTOYHOTO BojgoeMa. ['00BOM TepMUUYECKHIA
LUKJ BOJIOEMOB.

Tema 7. Koneexmuenvie meyerust 8 6000EMax
KoHBEKTHUBHOE MepeMelnBaHue BOAbI MPHU OXJIAXJIEHUU M HarpeBe. ILnoTHOCTHas
cTpatudukanus. YpaBHCHHS TEPMOJIWHAMUKH JUISI TUIOTHOCTHOTO KOHBEKTHBHOTO
TeueHus: B BojoeMme. KoHBekIMs TMpu HaIuduu BeTpa (CXEMbl BETPOBOIO
nepeMerBaHus).

4.3 Jlekuuu ¥ CEeMUHAPCKUE 3aHATHS

Ta0Omumna 4
Conepskanue JIeKIMIA M CEMUHAPCKHUX 3aHATHI U KOHTPOJIbHbIE MEPONIPUATHS
Dopmupyembie KoJu-Bo
KOMIIEeTeHITHHN Bu Yacos/
Ne Ne u Ha3BaHue a M3 HAX
Ne paznena KOHTPOJILHOT0
n/n B JIEKIU/CeMUHAPCKUX 3aHATHI fipaicrue
MEpPONPUATHHA cKas
nmoaroToB
Ka
1 MouJuexyasipHas (pM3UKa BOAbI
Tema 1. Jlextus Ne 1. Metomonornueckue | VK-1.2 1
MeTtoosor | OCHOBBI THAPODUZUKH TTKoc-3.1
MHICCKUEC [TKoc-3.2




dopmupyembie Koa-Bo
KOMIIETEHIIN T Buxa Yacos/
Ne Ne pazesa Ne u HazBaHue KOHTDOALHOO M3 HHX
n/n P JIEKIIUH/CeMUHAPCKUX 3aHSI THI P TpaxTHe
MepOnpHUsI THS cKast
nmoaroToB
Ka
OCHOBBI
ruapodu3u
K1
Tema 2. Jlexmius Ne 1. OcHoBHBIE cBenenns, |YK-1.2 1
Monekymsip | OCHOBHBIE TOHSTHS IIKoc-3.1
Has pu3nKa [MKoc-3.2
BOZBL B Jlexuust Ne 2. Crpoenune monexyisl | VK-1.2 1
Tpex ce Bobl. [ToHATHE O MONIEKYIISAPHO- IKoc-7.2
arperar- KHHETHYECKOH TEOPHH BEIIECTBA H | [TKoc-3.1
HBIX COCTO- | popy MKoc-3.2
AHIAX CTpyKTypa BOJIBI B TPEX €€ '
arperaTHbIX COCTOSIHUSAX
[TpakTrueckas padora Ne 1 VYK-1.2 pereHue 1
AHoMaJIbHEIE CBOICTBA BOJIHI. IIKoc-7.2 THUIIOBBIX 3aJ1a4
ITKoc-3.2 (PI'P)
Tema 3. Jlexmus Ne 2,3. ®@usndeckue VK-1.2 3
®u3NYeCKU | CBOMICTBA arperaTHbIX COCTOSHHIA TIKoc-3.2
€ CBOWCTBA | BOJBI [MIKoc-3.1
BOZIBL, I[IpakTnueckas pabora Ne 1,2. VK-1.2 3
iZEZHEEE[a JByxMepHOe CTalOHapHOe [TKoc-7.2 TeOpEeTHYECKAsI
> TemreparypHoe mnoyie. MeTon IMKoc-3.2 YACTE.
u CHETd penakcanuu MKoc-3.1
IIpaktuueckas padora Ne 3,4 [TKoc-7.2 pemieHue 3
JByxMepHO€E CcTallMOHApHOE I1Koc-3.2 THUIIOBBIX 3aJa4
TeMIeparypHoe moie. Meron I[IKoc-3.1 (PT'P)
penakcanuu (pernieHue 3aaay).
Merto]1 311eKTPOTENIIOBOM aHAJIOTHH
2 I'mapodusuyeckne npoueccsl B BOA0EMAaX U BOAOTOKAX
Tema 4. Jlexmus Ne 4. Temnora. TemnoBoit VK-1.2 2
OcHoBHble | oTok. Temnonepenaya u IIKoc-7.2
MOJIOXKE- terootaava. KonnyecTBeHHas [IKoc-3.2
HUs oueHka. luddepenuunansHoe MKoc-3.1
TeriooOMe | ypaBHEHHE TEIUTIONPOBOTHOCTH
Ha Jlexuust Ne 5. YcnoBust YVK-1.2 TECTUPOBAHHE 1
oAHO3HauYHOCTU. MeTtoasl petieHust |[[Koc-3.2
3agad. Omnpenenenue IIKoc-3.1
KO3 UITUEHTA TETUTOMPOBOJHOCTH
1 TEMIIEPaTyPOITPOBOIHOCTH.
IMpakTuueckas padora Ne 4,5. I1Koc-7.2 pelieHne 3
Awnanurnyeckue Metosl pemenns | [TKoc-3.2 THIIOBBIX 3a/1a4
YpaBHEHU TEIIONPOBOIHOCTH T[1Koc-3.1 (PI'P)
VK-1.2 pelieHue 2/1
[Ipaktnueckas padora Ne 6. Pacuér VK-1.1 THIIOBBIX 33724
TETUTOBBIX TIOTOKOB Yepe3
MOBEPXHOCTH M JTHO Bor))loéMa I1Koc-7.2 (PTP)
ITKoc-3.1
Tema 5. VK-1.2 1
Cranmonap | Jlekuus Ne 5. TennonpoBoIHOCTh VK-1.1
HOC OJHOCIIOMHOIO IIOCKOrO Tena. I1Koc-7.2
TeMreparyp MKoc-3.1
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dopmupyembie Koa-Bo
KOMIIETEHIIN T Buxa Yacos/
Ne Ne pazesa Ne u HazBaHue KOHTDOALHOO M3 HHX
n/n P JIEKIIUH/CeMUHAPCKUX 3aHSI THI P TpaxTHe
MepOnpHUsI THS cKast
nmoaroToB
Ka
HOE T10JIe YK-1.2 TECTUPOBAHHE 1
Jlexmms Ne 6. TermmonpoBoIHOCTE VK-1.1
MHOTOCJIOMHOTO MJIOCKOTO Tefa. I1Koc-7.2
I1Koc-3.1
. YK-1.2 pelieHue 2
[TpakTrueckas padora Ne 76Pacqu VK-1.1 THIOBBIX 33134
TeMIIepaTypbl BOJIBI IO TIIyOHHE
BoIoéMa (METO] CYIEePITO3UIINH) I1Koc-7.2 (PTP)
ITKoc-3.1
[IpakTrueckas padora Ne 8 VK-1.2 pelieHue 2
Paznoxenue TemmoooMeHa ¢ VK-1.1 THIIOBBIX 32134
arMocdepoii Ha COCTABIISIOLINE. [IKoc-7.2 (PI'P)
Pacuer TeMnepaTypbl BOJIbI B IMKoc-3.1
BoJoXpaHmmIiie-oxaaaureiae TOC
Tema 6. Jexuus Ne 6. Tuddepenuunansuoe | YK-1.1 1
I'unporep™ | ypasnenue Temneparypuoro noist  |ITKoc-7.2
UYECKHUI TypOyJIEHTHOTO OTOKA [MKoc-3.1
pacder Jexuus Ne 7. Jupdepenuuansuoe | VK-1.2 TECTUPOBAHHE 2
BONOEMOB M | ypappenue TeMrepaTypHoro nons | [[Koc-7.2
BOZIOTOKOB | 1ypGynenTHOro N0TOKa (IPOROIL).  |[[Koc-3.2
YpaBHeH#HE TEMI0BOr0O OanaHca
HEMPOTOYHOT'0 BOJIOEMA.
ITpaktuueckas padora Ne 9 VK-1.1 peneHne 211
TemoBoii pacyeT MOJIbIHEY B [MKoc-7.2 THUIIOBBIX 32124
HwkHeM Obede ['DC. Pacuer I[1IKoc-3.1 (PI'P)
pacxojia myru ITKoc-3.2
ITpaktuueckas padora Ne 10 VK-1.2 peueHne 2
OnpeesieHUe TOMIIMHBI JIbJa HA VK-1.1 TUIIOBBIX 337124
BOZI0OEMAX U BoJoTOKax B mepuon  |[1Koc-7.2 (PI'P)
Jleqocrasa. I1Koc-3.1
ITpaxTtrueckoe 3anstue Ne 11 VK-1.2 peuieHue 2/1
OnpeesnieHue MoNoXKeHus ctBopa | VK-1.1 TUTIOBBIX 33124
HYJIEBOM M30TEPMbI U HAYAILHOTO  |[[Koc-3.2 (PT'P)
MIOJIOKEHHUST KPOMKH JIbJIa. MKoc-3.1
Tema 7. VK-1.1 TECTUPOBAHHE 2
KOHBEKTHB Jlexuumst Ne 8. K?HBCKTI/IBHHC [MKoc-3.2
_ TEYEHHsI B BOJOEMAX MKoc-3.1
TCICHII B | TTpakTuueckoe 3anstue Ne 12,13 YK-1.2 pelenue 3/1
BOJOEMAX OneHKa BO3/ICHCTBUS JIbJa HA VK-1.1 TUTIOBBIX 3327124
COOPYKEHHUS C BEPTUKAIBHOU U I[MKoc-3.1 (PT'P)
HAKJIOHHOM TpaHsMu (Ha IIPUMeEpPe
0eperoBoro JMHEHHOTO 3alIUTHOTO
COOPYKEHHS)
IIpaktrueckoe 3anstue Ne 13,14 YK-1.2 pereHue 2
JluHaMuka BO3JCHCTRUS JIbJIa HA VK-1.1 THTIOBBIX 3824
THUIPOTEXHUYECKHE U MKoc-3.1 (PT'P)
TPAHCIIOPTHBIE COOPYKEHUS
Bcero 7 cemecTpe 50/4
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Tabmura 5
IlepedyeHb BOMPOCOB JIJI51 CAMOCTOATEILHOT0 M3YUEeHHUsI TUCITHTIJIMHBI

Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB JIJIA
Ne paznena u Tembl
n/n CAMOCTOSITEJILHOT0 U3YUeHNsI
Pasznesn 1 Mosiekyasipaasi pusuka Boabl

1. | Tema l. [Tpobnembl coBpeMeHHON THUAPOPHU3UKU. AKTyaTIbHBIE
Metononorndeckue | MPHIOKEHUS THAPOPU3UKU B BOIPOCAX U3YUEHUS ruapochepsl U
OCHOBBI okpyxkatorei cpenbl. (VK-1.2, [1Koc-3.1, [1Koc-3.2)
TUAPOOU3UKH

2. | Tema 2. dusnueckrue 0COOEHHOCTH CTPYKTYpa BOJIbI B TPEX €€
MonekynsapHas arperaTHeIX coCTOAHUX. [I[puMeHenne quarpaMmsbl arperaTHbIX
¢u3uKa BoJbI B TPEX | COCTOSIHUE BOJBI B ruipodusnueckux uccienoBanusix. (YK-1.2,
e€ arperaTHbIx IIKoc-3.1, IIKoc-3.2, I[IKoc-7.2)

COCTOSTHUSIX

3. | Tema 3. ®usnueckue | CTpyKTYpHO-(YHKIIMOHATBHAS cXeMa Tporiecca GOpMHPOBAHUS
CBOMCTBA BOJIBI, MIPECHOBOIHOTO JibJ1a, PU3UKO-MEXaHUUYECKUE U
BOJISTHOTO TIapa, JibJla | TEIUIO(U3HYSCKHUE CBOMCTBA Pa3IMYHbBIX BUOB JIbJA U IITYTH.

U cHera PU3HKO-MEXaHUUECKHUE MPOLECCHI, IPOTEKAIOIINE B CHEKHOM U
aemsiHoM nokposax. (VK-1.2, [1Koc-3.1, I1Koc-3.2, I[IKoc-7.2)
Pasznea 2. 'mapodusnyeckne nmpomecchbl B BOA0EMAaX U BOJOTOKAX

4 Tema 4. OcHOBHBIE JuddepeHnmnansHoe ypaBHEHNUE TETUIOTPOBOJTHOCTH.
MOJIOKEHUS JuddepennnansHoe ypaBHEHHE TEIIONPOBOJIHOCTH C
TEII000MeHa HWCTOYHHUKOM TEIUIOTHI. Y CIIOBUS OJHO3HAYHOCTH. METOIbI

pemenus 3anad. (VK-1.1, VK-1.2, I[IKoc-3.1, I[IKoc-3.2, I[IKoc-
7.2)

5 Tema 5. TermmonpoBoAHOCTE MHOT'OCJIIOWHOTO IIJIOCKOrO Teina. Pemenue
CranonapHoe 3anad rerionpoogHoct. (VK-1.1, VK-1.2, [1Koc-3.1 ,IT1Koc-
TeMmeparypHoe mnojie | 7.2)

6 Tema 6. ['onoBoit TepMuyecKuil UK BOJOEMOB (TIeproIbl, (hasbl,
['upporepMuueckuil | HUKINYHOCTH). OCOOEHHOCTH THAPOIEAOTEPMUUECKUX PACUETOB
pacyer BOJIOEMOB U o0nedoB peunbix runpoysnoB. (VK-1.1, VK-1.2, [IKoc-3.1, I[IKoc-
BOJIOTOKOB 3.2, I[IKoc-1.2)

7 Tema 7. YpaBHEHUS TEPMOJIMHAMUKY ISl IIIOTHOCTHOTO KOHBEKTUBHOTO
KoHBekTrBHBIE TeyeHus B Bogoeme. KoHBEKIMS Npy HaTM4YNK BETPa (CXEMBI
TeueHus B Bogoémax | BeTpoBoro nepemernuBanus). (VK-1.1, VK-1.2, IlIKoc-3.1, IIKoc-

3.2)
11.

12.5. O6pa3oBarejibHbIE TEXHOJIOTHH
B wuHCTHTYTE HMeeTcs KOMIMBIOTEPHBIM KJacc, TJE MOTYT BBIIOJIHATHCS

HEOOXOJIMMBIC PACUETHI,

U TPOBOAMUTCS TOUCK HEOOXoaumMor HHGOPMAaIIUH.
KoHTponb BbIMOJHEHUS pabOT M CTENEHb OCBOEHUS TEOPETHYECKOro MaTepualia
MPOBOJAUTCSL HEMIOCPEACTBEHHO Ha 3aHATUAX. [Ipu M3ydeHUM IUCHMIUIMHBI BEIYTCS

paboThI MO CO3aHUI0 TeMaThdeckoi 0as3wl mpesentanuu B Microsoft Office Power
Point.

[TpemycmaTpuBarOTCS HHTEPAKTHBHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH
oOyuenus (Tab1.6).
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Tabmuma 6
IlpuMeHeHNe aAKTHBHBIX 1 HHTEPAKTHBHBIX 00pPa30BaTeJIbHBIX TEXHOJIOTHIA

Ne HanmeHoBaHHe HCIOIb3yeMbIX AKTHBHBIX

11/-11 Tema u ¢popma 3ansaTus U UHTEPAKTUBHBIX oﬁpafonaTe.nLme
TEeXHOJIOTHii

3 I'uapodusndeckre mpoueccs B JI | Jlekuus B popme «THAIIOT-AUCITYT.

BOJ0OEMAax M BOJOTOKAX

4 I'mapodusuueckue acriektsl oxpanbl | [13 | [Ipobnemublie nedaThl B rpyme 00y4aronmxcs

OKPYIKaIOIIeH CPeJIbl. (pa3060p KOHKPETHBIX CUTYyaIui).
3) AHOMaJsbHBIE CBOWCTBA BOJBI B I13 | Kondepenuus B popme «1Uanor-aucmyT».
YKU3HU YEJIOBEUECKOM ITMBUIIM3AIIHIH.
7 JlenoTepmuyeckuii pexum I13 | Ananu3 KOHKPETHBIX CUTYalHil
13.

14.6. TeKylHHﬁ KOHTPOJIb YCII€BACMOCTH U NPOMEKYTOYHAA aTTECTAlUA 110
HTOraM 0CBOCHUA NTUCIHUIIJINHBI

Texkymuii KOHTPOJIb CTYAEHTOB —OCYLIECTBIISETCS C MOMOIIBIO CIEAYIOIIUX
dhopm:

v/ yd4eT HocCelIeHni U paboThl Ha JICKIIMOHHBIX U MPAKTUYECKHUX 3aHSATHSX,
v/ pellieHue TUTIOBBIX 3a/1ad.

Ilenpto Bcex (OpM KOHTpOJSL SIBISETCS IPOBEPKA YPOBHS OCBOCHHUSA
CTYAEHTAMH JUCLUIUIMHBI U IPOBOAUTCS HA MPOTSHKEHUU BCEro yYeOHOIO CeMECTpa.

CamocTosTenbHast paboTa MO0 Kypcy OLEHHBAETCS MO pe3ysibTaTaM HU3y4YeHUs
TEKYUIUX U JOMOJHUTENbHBIX TEOPETUYECKUX BOIMPOCOB, MO MOJATOTOBKE K
TECTUPOBAHUIO M PEIICHHIO THUIOBBIX 3a1ad. [Ipy caMOCTOSITENbHOM HW3y4YEHHH
BOIIPOCOB MO JIUCLUUIUIMHE CJEAYyeT TMOJb30BaThbCsl HMCTOYHUKAMHM M3 CIIMCKa
JUTEPATYPbI, TPUBEACHHOTO B paboyeil mporpamme.

IIpome:kyTouHas aTrecTanusi IPOBOAUTCS B cCOOTBETCTBUHU C [lonoxeHnem o
TEKYLIEM KOHTPOJIE U MPOMEXYTOYHOM aTTeCTALUU.

[IpomexyTouHas arTecTalus OCYIECTBISECTCS B KOHIIE CEMECTPA U BKIIFOYAET:
v’ BeInoJIHEHKE U 3amuTy PI'P, BBITOJHEHHE KOHTPOJIBHON pabOThI, IPOBEAEHHUE

TECTUPOBAHMS U 3a4ETa M0 TEOPETUYECKOMY KYpCY.

K 3agery nomyckaroTcsi CTYIAEHTHI, BBIIOJHUBIINE KOHTPOJIbHYIO paboTy,
TECTUPOBAHUE U 3ALIMTUBILIKE pacdyeTHO-Tpaduueckyro padoty. [Ipu moaroroske k
cade 3a4era peKOMEHYETCs MOJIb30BATHCS 3aMUCAMHU, CAETaHHBIMHA HA JIEKIIMOHHBIX
U TPAKTUYECKUX 3aHATUAX, a TAKKE B XOJIe TEKYILIEH CaMOCTOATEIbHOW paboThl,
BBITIOJIHEHHON pacueTHO-Tpaduueckoi paboThl. 3a4eT MPOBOAMUTCS B YCTHOM (dopme
U BKJIIOYAeT B ce0s OTBET CTYJIEHTa Ha TeopeTuueckue Bompockl. Ilo ero mroram
BBICTABJISIETCS «3a4YET» UIIU «HE3a4eT.

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WU UHbIE MATEPHAJIbI, HEOOXOAUMBbIE J1JIA
OlLIEHKM 3HAHWM, YMEeHHUIl U HABBIKOB M (WJIH) ONBITA 1eATEJTbHOCTH

6.1.1 IlpumepHas TeMaTuKa padoT
Ha npakTuyeckux 3aHATHSAX 1O JAHHOM JHCLUMIUIMHE IpeaycMaTpuBaeTcs
BbINoOJIHEHUE PI'P ¢ BO3MOXHBIMU TEMaMU:

Tembl pacueTHO-TpaduyecKoil padoThbI:
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a) ['mmporepmuyeckuii pacueT BOJIOXPaHUIUINA PEYHOTO THAPOY3IIA.
b) TaoponenorepMudeckuii pacyeT ydacTka HIXKHETO Obeda ruapoysia
C) I'mmpoTrepmuyeckuii pacueT KaHalla BOJAOCHAOKEHHS
d) T'mapoTepmuyeckuii pacueT HEMPOTOYHOTO BojioeMa (03epa)
e) T'mmpoTepmuyeckuii pacueT He3aperyIMPOBAHHOTO y4acTKa PeKU
f) I'maporepmuueckuii pacuet BogoeMa-oxyaautens TOC
6.1.2 TecTsl I TEKYLIEr0 KOHTPOJISI 3HAHUI 00Y4YAKOIIUXCS

B xauecTBe NpoMexXyTOYHOW aTTECTALMH, KaK JOIMYCK K 3a4€Ty, UCIOIb3yeTCs
tectupoBaHue. CTPyKTypa U COJAEpKaHHE KOMIUIEKCHOTO TECTA MPEACTaBIeHa HIXKE.

TecToBbIE BONPOCHI MO AucCHMILINHE «I ' mapodu3nka BoOAHbIX 00bEKTOB):

N Bomnpoc BapuaHThl 0OTBETA
n/n
1. I'eodusnueckas Hayka, U3ydaromiast a) reopU3UKOM;
(bu3HYeCcKre IPOIECCHI, MPOTEKAIOIHe | 0) THAPODU3UKOIA;
B BOJHOM 000JI04Ke 3eMIIH - B) TUJIPOJIOTHEH.
rugpocdepe, Ha3pIBACTCA .......
2. IMuapodusuka pasaensercs Ha a) pu3uKy MOBEPXHOCTHBIX BOJ M (PU3UKY

........................ MTOJI3EMHBIX BOJI;
0) busuky Mops U GUHMKY BOJ CYIIIH;
B) THJIPOTEPMHUKY U THIPOJIOTHIO.

3. IIepeoxnaxaeHue BOAbI BOSHUKACT B a) HOHMXEHHUS TEMIIEPaTyphl BOJIbI WIIH
pe3yabTaTe ........ MTOBBIIICHUS TEMIIEPATYPHI €€
KPUCTAIIIN3ALIHH;

0) OTBO/A TETJIa U TIOHM)KCHUS JaBICHUS;
B) HHTEHCUBHOT'O OXJIQKJCHHS BO3yXa.

4. Kakue snauenus umeet koopduuuent | a) nmpu temmeparype 0°C<t<4°C B0, a nmpu
00BEMHOTO pacuIMpenus Bojbl Bt ipu | temmepartype t>4°C Bi<O0;
temmeparype t ot 0 1o 4°C u npu 0) mpu temneparype 0°C<t<4°C B¢>0, a npu
TeMneparype Boiie 4°C? temmneparype t>4°C B=0;

B) pu Temneparype 0°C<t<4°C Bi<0, a npu
temneparype t>4°C Be>0.

6.1.3 Bonpochl 11 NOATOTOBKH K 3alMTE pacuyeTHO-Irpaduyeckoil padoTbl
(MpoMeKYyTOYHBINH KOHTPOJIb KOHTPOJIb)

1.YpaBuenue Jlammaca

2.Ilpouecc ucnapenus

3.Craguu 1e10BOro pekruMa BOJI0€Ma U BOJIOTOKA

4. YpaBHEHHE TETUIOBOro OajlaHca HEMPOTOYHOTO BOJI0EMA
6.1.4 Ilepeyensb BONPOCOB, BHIHOCUMBIX Ha 3a4eT
Bomnpocs! k Teme 1:

1.Chopmynupyiite CUCTEMHO-METOJI0JIOTHYECKHE OCHOBBI TUAPOPUBUKI

(ompenenenue, CTPyKTypa U KOHIICTIIIHS )

2.ChopmynupyiTe CUCTEMHO-METOIOJIOTHYECKUE OCHOBBI THAPODUZUKHY (TIPEIMET U

00BEKT, COBPEMEHHBIEC TPOOIIEMBI).
Bomnpoce! k Teme 2:



3. OCHOBHBIE TMOJOXKEHUSI MOJIEKYJISIpHOM (U3UMKU BOABI B TPEX €€ arperatHbIX
cocTosiHuAX. Jlnarpamma arperaTHbIX COCTOSIHUIA BOJIBI.

4. AHoMaanu BOJBL.

5. OnuiuTe CTPYKTYPY BOJBI B TPEX €€ arperaTHbIX COCTOSTHUSX.

6. Cxema U3MEHEHUs arperaTHOTO COCTOSIHUS BO/IbI

7. Ha3zoBuTe OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJSIPHOM (QU3UKK BOABI B TpeX €€
arperaTHBIX COCTOSHUSX.

8.Uto Takoe auarpaMma arperaTHbIX COCTOSTHHM BO/IBI.

9. CtpoeHue MOJEKYIIbI BOJIBI.

10.YTo Takoe moytHasi KWHETHYECKast SHEPTHSI MOJIEKYJIBI BOIBI.

11. CdopmynupyiiTe OCHOBHBIC TIOHATHS MOJICKYISIPHO-KUHETHICCKON TEOpuun
(MKT) ctpoenus BemiectB. MKT BojbI.

12. OnummTe CTPOCHUE MOJIEKYIIBI BOIBI.

Bomnpocs! k Teme 3:

13. dusnveckue CBONCTBA BOJIBI.

14. ®usnyeckre CBOMCTBA BOJSHOIO Mapa B aTMocdepe

15. dusnveckue CBONCTBA CHEra M CHEXKHOT'O TTOKPOBa

16. dusznveckue CBONCTBA JIbja.

17. JIByxmepHOe cTallmoOHapHOE TEMIIEpaTypPHOE MOJIE, METO/ pellaKCalllu

18. JIByxMepHO€ CTaMOHAPHOE TEMIIEPATYyPHOE TMOJE, METOA DSJIECKTPOTEIUIOBON
aHAJIOTUHU

Bomnpocs! k Teme 4:

19. Yrto Takoe: TemioTa, TeMIIEpaTypHOE T0JIe, TPaaIueHT TemMneparypsl. [IpuMepsr u
CXEMBI.

20. Yro Takoe TEIUIOBOM TOTOK, KOI(PPHUIMEHTH TEIUIONPOBOAHOCTH U
TemneparyponpoBoanocTh. 21. Kak onpeaenuts K03hUIIUEHTHI TEIUIONPOBOTHOCTH
U TEMIIEPATypPONPOBOAHOCTH

22. Yto Takoe Terionepeaaya u Teriootaaqa’?

23. KonmuecTBeHHas OIEHKA TEILIOTICPETIayuH.

24. Yto Takoe JTy4HCThIN TETI00OMEH?

25. KonuuecTBeHHas OLIEHKA JIyYHUCTOTO TEII000MEHa.

26. JluddepeninmanbHOe ypaBHEHUE TETUIOTPOBOHOCTH.

27. IuddepennmanbHoe ypaBHEHHUE TEIIONPOBOIHOCTH C HCTOYHUKOM TETUIOTHI

28. KoHBeKTHBHAA TEIUIOOTAa4a.

29. KonndecTBeHHAs OIIEHKA KOHBEKTHBHOM TETUIOOT/Ia4H.

30. YacTHBIN mpuMep HECTAITMOHAPHOTO TEMIIEPATYPHOTO TIOJIS B CTEHKE

31. Pemenue ypaBHEHHS TEILIOMPOBOAHOCTH MIPH PA3IMYHBIX TPAHUYHBIX YCIOBHSIX
32. Pacuer TemioBbIX MOTOKOB Yepe3 MOBEPXHOCTH U JTHO BOJOEMA

33. KonnuecTBeHHAs OIIEHKA TETUIOTHI ITPU U3MEHEHHUH arperaTHOTO COCTOSIHHS
BEIIECTBA.

Bonpocs! k Teme 5:

34.Yto Takoe TeIIONPOBOIHOCTh OJHOCIONHOTO MIOCKOTO Teja

35. TemonpoBOJHOCTH MHOTOCIOWHOTO TUIOCKOTO TeJia

36. Meton cynepno3uiuii

37. PacyeT TemnepaTypbl BOJBI OTKPHITOTO BOJAOTOKA

38. Cpopmynupyiite yciaoBHs OJTHO3HAYHOCTH B PEILICHUH TEIUIOBBIX 3a/ad.
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39. Metob1 pellieHusl TEIUIOBBIX 3a/1a4

Bonpocsl k Teme 6:

40.IuddepenunaibHOEC YpaBHEHUE TEMITEPATYPHOTO OIS TYpOYJICHTHOTO MTOTOKA.
41.YpaBHeHHE TEIUIOBOTO 0ajlaHca HEMPOTOYHOTO BOJAOEMA.

42. OrmpeneneHyue CTBOpa HYJICBOM HM30TEPMbl U HAYaJbHOTO IIOJOKEHHUS KPOMKH
JbJa

44 PacyeTt pacxoja 1ryru

45. OmnpexaeneHue HayajdbHas TOJIIMHA JIEASHOTO TOKPOBAa Ha BOAOEMaX,
BOJOTOKAaX

46. Tpu OCHOBHBIX METOJA TPU OMPEACICHUN TOJIIUHBI JIEJIHOTO TIOKPOBa
MIPECHOBOTHBIX BOJJOEMOB M BOJIOTOKOB

Bomnpocs! k Teme 7:

47 Konseknusa. OcoOEHHOCTH KOHBEKTUBHBIX TEUEHUN B BOJIOEMAX

48.I'010BOM TEPMHUYECKUN IIMKJ BOJAOEMA.

49. OrmeHka BO3JEHCTBHUS JbJa HAa COOPYKEHUS C BEPTHUKAJIbHOM W HAKIOHHOM
IpaHsIMU

6.2. Onucanne nmokasareseil 1 KpUTepueB KOHTPOJISl yCIIeBA€eMOCTH, ONMCAHNE
IIKAJI OLlCHNBAHUS

JUIsi OLEHKM 3HAHWM, YMEHHI, HaBBIKOB M (POPMUPOBAHUS KOMIIETEHLUHU IO
JUCLHIUIMHE TPUMEHSETCd TpPaAULUUMOHHAs CUCTEMa KOHTPOJIS M OLEHKH
YCIIEBAEMOCTH CTYICHTOB.

CucreMa TeKyImero KOHTPOJIS M yCIEBAEMOCTH CTYIEHTA OCYIIECTBISETCA MPU
BBINIOJIHEHUH YyYeTa IMOCEHIeHUW W pabdoThl Ha JIEKIMOHHBIX W MPAKTHYECKHUX
3aHATHUSX, MPOBEJICHUS KOHTPOJIBHOW pabOThl M TECTUPOBAHMS, a TAKKE PELICHUS
THIIOBBIX 33]1a4.

[Ipy mpoMeXyTOUHOM KOHTpOJIE€ 3HAHUM B (opMe 3ayeTa MpenojaBaTellb
UCIOJIB3YEeT METOJ MHIUBUAYaTbHOIO COOECEOBaHUs, B X0/l KOTOPOro 00Cy)aaeT
CO CTYJEHTOM OJIMH WM HECKOJIbKO BONPOCOB U3 yueOHOM mnporpammsl. [Ipu
HEOOXOJMMOCTH MOTYT OBITh MPEUIOKEHBI JTOMOJHUTENbHBIE BOMPOCHI, 3aJaud U
IIPUMEPBI.

Kpurepuu onieHrBaHus 1151 TPOBEICHUS TEKYIEH aTTeCTallud 00y4aroluxcs
no qucuumnHe «['uapodusuka» cnepyromue:

TabOmuma 7a
Kputepun onieHuBaHus TUTIOBBIX 3a7a4
Ouenka/chopmMupoBaHHbIE Kpurepun ouennBanus
KOMIEeTeHIIHH
Bricokuii ypoBeHb/3aueT Bce Tumnossie 331241 BBITIOIHEHBI O€3 OIMOOK U

HenmoueToB. ChopMHUPOBAHBI BCE YMEHUS U HABBIKH
pelIeHus: MpakTUYECKHX 3a/1ay.

KomnereHuu, 3aKkperi€HHbIC 33 JUCHUILUITMHOM,
copMHPOBAHBI HA YPOBHE — BHICOKHH.
Cpenuuii ypoBeHb /3a4eT TunoBble 3a7a4U BHITTOJIHEHEI ITOJTHOCTEIO.
CdopmupoBaHbl Bce yMEHUS Y HABBIKU PEIICHHUS
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MPaKTUYECKUX 3a/1a4.
Komnerenuumn, 3akpenyéHHble 3a JUCHUITINHOMN,
chopMHPOBAHBI HA YPOBHE — XOPOIIMNI
(cpennmii).

[ToporoBslii ypoBeHb/3aUeT

Tunosele 3a4a4u BBITOJIHEHBI YACTUYHO. YaCTUYHO
c(hOpMHUPOBAHBI YMEHUS U HABBIKH PEIICHUS
MPaKTUYECKUX 3a/1a4.

KomnereHuuu, 3akperi€HHbIE 38 JUCLUIUIMHOM,
copMHPOBAHBI HA YPOBHE — JOCTATOYHbIH.

MuHnManbHBIN ypOBeHB/H€3aq€T HpaBI/IJIbHO BBIINTOJIHECHBI MCHEC ITOJIOBUHBI TUITOBBIX

3a/1a4.
KomnereHuuu, 3akperui€HHbIE 3 JUCLUIUIMHOM,
He C(hOPMHUPOBAHBDI.

Kputepun oneHuBaHusi i1 TPOBEJICHUS MNPOMEXKYTOYHOM aTTECTalMH
oOyyaromuxcs mo gucuuiuinae «I uapodusnkay ciaeayronme:

Ta0mumna 70
KpI/ITepI/IH OLICHUBAaHUS HpOMe>I<yT0tIHOI71 YCIIEBAEMOCTH B (l)opMe TECTUPOBAHUA
I xana oneHuBaHUA 3auer
umeetcs 0osiee 60% npaBUIIbHBIX OTBETOB TECTA 3a4€T
umeetcs MeHee 60% mpaBUWIbHBIX OTBETOB TECTA HE3a4YET
Tabmura 8
Kpurepuu oneHnBanus pe3yJibTaTOB 00y4eHUsA
Onenka/ Kpurepun onenuBanns
chopmMupoBaHHbIE
KOMIIETeHIINH

Bricokuit ypoBeHb/ 3a4éT

«3a4der» 3acily’)KUBaeT CTYJE€HT, OCBOMBIINN 3HAHUS, YMEHUS,
KOMIIETEHIIMM U TEOpeTHUECKUIl MaTepuai 6e3 npooenos;
BBINOJIHUBIINN JabopaTtopHbie padoTsl, PI'P Ha BeIcOKOM
KaueCTBEHHOM YpPOBHE; IPAKTUYECKNE HABBIKU
poheccCuoHaNbHOTO MPUMEHEHHS] OCBOSHHBIX 3HAHUM
c(OpPMHUPOBAHBI.

KomnereHnuuu, 3akperui€HHbIC 32 JUCIHUILUIMHOM,
cpopMupoBaHbl HA YPOBHE — BLICOKHH.

Cpennuii ypoBeHb
/ 3auér

«3a4ery 3aCIyKUBAET CTYJICHT, MPAKTUYECKH IMOTHOCTHIO
OCBOMBIIHI 3HAHUS, YMEHUSI, KOMIIETEHIIUN U TEOPETUUECKUIMA
MaTtepuai, yaeOHbIe 3aJaHNs HEe OIICHEHBI Ha BBICOKHUMA
YpOBEHB, B OCHOBHOM C(HOPMHUPOBAI TPAKTHYECKHUE HABBIKH.
KomnereHnuuu, 3akperui€HHbIE 32 JUCIHUILIMHOM,
cpopMupoBaHbI HA YPOBHE — XOPOIIMI (CPeIHMI).

[ToporoBblif ypoBeHb /3a4€T

«3aueT 3aciIyKUBAET CTYJIEHT, YACTUYHO C IpoderaMu
OCBOMBILWI 3HAHUS, YMEHUS, KOMIIETCHIIUN U TEOPETUYECCKUI
Marepuai, PI'P onieHeHa Ha «yZOBJIETBOPUTEIIBLHOY,
HEKOTOpbIEe IPAKTUYECKHE HABBIKA HE C(HOPMUPOBAHBI.
Komnerenuuu, 3akpeni€HHble 3a AUCLUITINHOM,
chopMUpPOBaHbI HA YPOBHE — JOCTATOYHBIM.
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OLICHKY «HEYIOBJIETBOPUTEIHHO» 3aCIIyKUBAET CTYJEHT, HE

OCBOUBILUHN 3HAHUS, YMEHUS, KOMIIETEHLIUU U TEOPETUUECKUI

MuHuMaNbHBIN YPOBEHB/ MaTepuai, KypcoByIO paboTy He BBIINOJIHUI, IPAKTUYECKUE
He3auer HaBBbIKU HE c(POPMHUPOBAHBI.

Komnerenuuu, 3akpeniéHHble 3a AUCIUIIIMHON, He

chopMupoOBaHBbI.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHne JUCHUIINHbI
7.1 OcHoBHas1 JIMTEPATYypa

1. Koznos JI.B. I'mnpodusuka Boanbix 00bekToB: YueOnuk/ JI.B. Koszmnos. M.:
NznatensctBo PTAY-MCXA. 2016.244c. ISBN 978-9675-1534-7 (301T)

2. OcHoBbl ruapodusuku: YueOHoe nocodue/Imutpuii BsauecnaBoBuy Ko3zmnos,
MI'VII. — M.: MI'VII, 2004. — 246 c. ISBN 5-89231-133-3:70.00 (72mur)

3. Koznos /I.B. Jleq mpecHOBOHBIX BOJI0EMOB U BOJIOTOKOB. M.: M3n-Bo MI'VII,
2000, 263c. (21 mT)

7.2 lonoJIHUTEIbHASI JINTEPATyPa

1. Torimu6 A.JIL., Ilpomyck nba depe3 ruapoTexHuyeckue coopyxkenus / S.J1.
['otmu6, K.H. Kopxasun, B.A. Kopenrkos, 1.H. Cokomnos, K.H. KopxaBuna . — 2-¢
u3a., mepepad. u jon . — M. : Dueproaromms3aat, 1990 . — 183 c. - ISBN 5-283-
01970-5: 0.65 (2 mrr)

2. HayuHble U NpUKIIATHBIE ACTIEKTHl THAPOAMHAMUKU, TUAPOPUZUKHN U IKOJIOTUU
BOJAHBIX OO0BEKTOB: Tpyasl HaydyHOU KOH(EpEeHIMH, MOCBAMEHHON 90-leTnto

akagemuky O.®.BacunbeBa / — bapuayin : [Tats [Timroc, 2019 . — 352 ¢. (1mr)
3. Boma Poccun: Bopoxpamwmmma / mom pea. A.M. Uepnsera ; OI'YII

PocHUHMBX . — M : AKBA-ITPECC, 2001 . — 700 c. - ISBN 5-901078-07-1 (21ur)

4. Tlomutbko, B. A. JlenoBble Harpy3ku Ha MOPCKHE THUIPOTEXHUYECKUE
coopyxenus: yd. mocodue / B. A. Ilomuteko, U. I'. Kantapxu, K. I1. MopaBuHIies.
— Mocksa : MUCH — MI'CY, 2016. — 88 c. — ISBN 978-5-7264-1408-9. — Texkct
. DNeKTpoHHbIM // JlaHb : oJekTpoHHO-OuOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/91920

5. OcHoOBHBIE YepTHI TUAPOJOTHYECKOTO peknuma O0ckoi u TazoBckoit ryd (e,
ypoBHH, cTpykTypa Boa) / I'. H. Boitnos, }O. B. Hanmumos, A. A. IluckyH [u np.] ;
o1 pefakuuei qokropa reorpaduyeckux Hayk ['. H. BoitroBa. - Cankt-IletepOypr :

Hecrop-Hcropus, 2017. — 192¢. - ISBN 978-5-4469-1275-9 (1 mT)

6. OmacHble JieIOBbIE SIBJIEHUSI HAa pekax W BogoxpaHuiumiax Poccum / 1. B.
Kosnos, B. A. Bby3un, H. JI. ®ponoBa [u ap.] ; Poccuiickuii rocynapCTBEHHBIM
arpapubiii yHuepcutrer umeHu K.A. TumwupsizeBa; Ilom oOmieit pemaxiueit [I.B.
Ko3zmoBa. — MockBa : Poccuiickuil rocygapCTBEHHBIM arpapHblid YHUBEPCUTET -
MCXA um. K. A. TumupsizeBa, 2015. — 348 c. — ISBN 9785967512049. (8uur)

7. DOnenpmrerin K.K. Bogoxpanunuma Poccun: skonoruueckue npooieMsl, myTH
ux pemenus. - M.: T'EOC,1998, 277¢. (3 mir)

8. Koznos /I.B. BonHoBble mporecchl B BOJOEMax M BOJOTOKaX C JIEASHBIM
nokpoBoM: MoHorpadusi, M.: U3zn-so MI'VII, 2001, 40 c. (8mr)
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7.3 HopmaTuBHbBIE M IPABOBbIE AKTHI

1. CTO Pycl'umpo 02.01.100-2014 T'uaposaeKTpOCTAHIIMK. TPOITYCK JIbJIa Yepe3
TUAPOTEXHUYECKHE  COOpYXEHHs.  PekomeHmauumu  uid  HOPOEKTUPOBAHMS,
CTPOUTEIBCTBA U IKCILTYaTALNH

2. CIT 58.13330.2012 I'mapoTtexHudeckue coopykeHus. OCHOBHBIE MOJOKEHUSI.
AxrtyanuzupoBanHasa pepakuus CHUIIL 2.04.03-85 Kananmuzanus. HapyxHbie cetu u
COOPY>KEHHUS.

3. CIT 38.13330.2012 Harpy3ku # BO3JIEHCTBHS Ha TUAPOTEXHUYECKUE
COOpY>KeHHUs (BOJHOBBIE, JIEOBBIE M OT CYNIOB). AKTyaJdU3UpOBaHHAs pEAaKIUs
CHull 2.06.04-82* Harpy3ku ¥ BO3JIEUCTBHS Ha TUIPOTEXHUYECKUE COOPYNKEHUS
(BOJIHOBBIE, JIEZOBBIE U OT CYZOB).

7/.4MeToanuyeckue yKazaHusl, peKOMEHIAlMU U Pyrue MaTepuajibl K 3aHATUIM

1. Koznos [I. B. Meroauueckue ykazanus "OcHoBbI ruapodusuku". — Pexum
nocryma: http://ieek.timacad.ru/html2/med_gidr/P8.html

2. Metoaudeckue peKOMEHIAlMU K pacueTy BopoxpaHmmmi-oxmagutenein TOC.
JI.: Dueprus, 1976. - 55 c.

3. PekoMenpanuu mo pacdery 3a)KOpHBIX siBiIeHHW B HUKHHX Obedax ['DC. JI.:
I'mppomereousnar, 1977, 31 c.

4. PexoMeHpanuu 1O TEepMUYECKOMY pacueTy Bogoxpanwnumr: II 78-79. JL:
BHUUI um. b.E.Beneneeena, 1986, 39c.

5. Pexkomenpamuu 1o pacdeTy JJIMHBI TOJIBIHRM B HIDKHUX Obedax ['DC. I1 28-86.
JI.. BHUMI nm. b.E.Beneneeena, 1986, 41 c.

6. PykoBoaCcTBO MO THAPOJIOTMUYECKHMM pacueTaM TNpU MPOSKTUPOBAHUHU
Bogoxpanuiuil. JI.: 'mapomereonsnar,1983.

8. Ilepeuens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHON ceTH
«HTEpHET», HEOOXOAUMBIX VISl OCBOCHMS AUCHUIIINHBI

JI1st OCBOGHUS TUCIUILIMHBI HEOOXOAMMBI CACAYIONMINE PECYpPChl HHPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOH ceTn « HTepHeT:
1. DnekrponHas Oubnmoreuynas cucrema https://www.library.timacad.ru
2. Hayunas osiekrpoHHas OuOmmoreka oTKpbiToro mgocryma (Open Access)
https://cyberleninka.ru
3. Poccwuiickas rocymgapcTBeHHass OuOnamoTreka [DJIEKTpOHHBIM pecypc]:
CONICP)KUT  DJICKTPOHHBIE BEPCHUM KHUT, YYEOHHKOB, MOHOTpadui,
COOPHUKOB HAy4YHBIX TPYJIOB KaK OTEUECTBEHHBIX, TaK U 3apyOeKHBIX
aBTOPOB, MEPUOAMUECKUX M3aaHuid. Pexxum mocryna: http:// www.rbe.ru

9. llepeyenr  mporpaMMHOro  oOecredyeHHuss M HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

a. OJEKTPOHHBIE pecypc THIPOMETHEHTpa Poccuu, OTKPBITBIA  JTOCTYII
https://meteoinfo.ru/
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b. DrexTponHas 0a3a JaHHBIX, OTKPBITHIA qocTym http://meteo.ru/
C. Hayuno-monymsipHast SHIMKIIONEIUs, OTKPBITHIA moctyn http://water-rf.ru/
HeTt He00X01UMOCTH B IPOrPAMMHOM 00eCIe4YeHN M.

10.0Onucanue MaTepHAJIbHO-TEXHHYECKOW  0a3bl, HeoOXoaMMoOii A
OCYIIECTBJIEHHA 00Pa30BaTEJIbLHOI0 MPOIecca MO TUCIHUIIINHE

Tabmuma 10
Cgenenusi 00 00ece4eHHOCTH CHIEHUATH3UPOBAHHBIMYU Ay IUTOPUSAMH,
Ka0uHeTaMu, JadopaTopusiMu

HaunmeHnoBaHMe crienmuaJibHbIX

MOMeIIleHHH M MOMeIeHHH JJIsT OCHAIIIEHHOCTH CNEeNNAJLHBIX IIOMEINeHN |

CaMOCTOSITe/IbHOI padoThl (Ne yueOHOT0O NMOMeIeHHUH VISl CAMOCTOSITe/IbHOI padoThI

Kopmyca, Ne ayauropun)

1 2

Y4ueOHast ayTMTOPUH IJIsl TIPOBEICHHS Jist peannzanuu y4eOHOH pOrpaMMbl
3aHATUHN JEKIIMOHHOTO U MPAKTUYECKOTO HCIOJIB3YIOTCS:
THUIIA, BBHITIOJIHEHUS KYPCOBBIX padoT, - IIJIAKaThl, CTEH/IbI
TPYIIOBBIX U UHIUBUAYAIbHBIX 1. Tlapta MoHOOMOK nBYXMecTHas 131miT.
KOHCYJIBTALMM, TEKYILEr0 KOHTPOJIS U 2. Jlocka menoBas 1 mrT.
MIPOMEKYTOUHOM aTTecTaluy. 3. Ilnakar 28mrt. (63 uHB.Ne)

28 xopnyc 6 aynuropus 4. YyeOnblil makeT 43 mT. (6e3 uHB.Ne)
VYyeOnas mabopatopus « HAPOCUIOBBIX Jlnia peanuzanuu yueOHON TPOrpaMMBI
YCTaHOBOK. HCHOJIb3YIOTCS:
YyeOHast ayTUTOpUU AJIs TPOBEICHUS - IEMOHCTPAaMOHHBIE MOJENH
3aHITUH JEKIIMOHHOTO U MPAKTUYECKOTO - IIJIAKaThl, CTEH/IbI, MAKEThI COOPYKEHU;
TUIIA, BBIIIOJIHEHHUS KYPCOBBIX padoT, - TUAPABINYECKHE JTOTKH, TYpOUHBIL.

TPYIIIOBBIX ¥ HHMBHUIYaIbHBIX
KOHCYJIBTALIUH, TEKYILLEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUH.

[Tapra MoHOOJIOK ABYyXMecTHast 13mT.

. Hocka menoBas 1 mir.

. IInaxat 281Tt. (6e3 nHB.Ne)

. Maxert coopyxenus 1mrt. (6e3 unB.Ne)

. YueOnslif Maket 43 mit. (0e3 nHB.Ne)

. Jlotok runpasnuyeckuit 1mr. (6e3 nHB.No)

28 xopnyc 8 aynuropus

VYyeOHast ayIuTOpUU AJI IPOBEJICHUS
3aHITHN JEKIIMOHHOTO U PAKTUYECKOTO
THUIIA, BBIIIOJIHEHUS KYPCOBBIX padoT,
IPYIIOBBIX U HHIAUBUAYAJIbHBIX
KOHCYJIbTAIMH, TEKYILIEr0 KOHTPOJIS U
IIPOMEXYTOUYHOM aTTecTaluu.

28 xopnyc 123 ayauropus

. [lapta MoHOGJIOK ByXMecTHas 131miT.
. Hocka MapkepHas 11ur.

N =l wN R

bubnuoreka, UynTanbHbIN 3a1 ITapTel ¥ CTYJIbS B JOCTaATOYHOM KOJIMYECTBE
29 xkopnyce
KoMmHaTh! 1)1 caMONIOATOTOBKY B ITapTel ¥ CTYJIbS B JOCTATOYHOM KOJIMYECTBE

00MmEeKUTHAX AKaneMu (sl CTYJICHTOB
MPOKUBAIONINX B OOIIEIKUTHN)

11.11. MeToanueckne peKOMEHIANNH CTYJA€HTAM M0 OCBOEHHMIO THCHHUILIMHBI
1) st Ka4eCTBEHHOTO OCBOCHHS JIUCIUTUIMHBI M TIOJIYYCHHS MPOPECCHOHATBHBIX
HaBBIKOB PEKOMEHJIYETCS PETYJISIPHOE MOCEIICHUE JICKIIMOHHBIX U MPAKTHYECKUX
3ansaTui. llenecooOpa3Ho 3akperyieHHe MmaTepuaja Iocie KakJIoro BHJA
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3aHATUM, TPOCMATPUBAsl KOHCIIEKT, JIUTEPATYPHbIE UCTOYHHUKH, HOBOCTH B CETH
WUHTEPHET.

2) CoBpeMEHHBIN CIEUMAIUCT JOJDKEH 00JajaTh HEOOXOAMMON SpYyIUIMed, Kak
npo(eCCUOHATIBHONW, TaK M OOIIEKYJIbTYpHOro xapakrtepa. CTOUT, IOMHUMO
OCHOBHOM y4eOHOI JIUTEpaTypbl, 3HAKOMUTBCS C JKYpHAJbHBIMU ITyOJIMKALUSAMU,
HOSIBJIAIOIIMMUCA MOHOTpa@UsIMH. OTO MO3BOJMUT YCHEIIHO COCTaBIATH (MU
Y4acTBOBaTh B COCTABJIICHHHM) TEXHUYECKYIO JOKYMEHTALMIO, B TOM YHUCIE U
paboTaTh HaJx KypcOBBIMH paboTaMH, Y4acTBOBaTb B JIUCKYCCHUSIX Ha
npodeccuoHaNbHbIE TEMBl U HAYYHO-TIPAKTHUYECKUX KOH(EPEHIUSIX, OTCTauBaTh
BAPUAHTHI PELICHUMN.

3) MHorue 3agauM, paccMaTpyUBAaEMble MPH HU3YYEHUH TUCUUILIMHBI TpeOyroT
3HAUYUTEIBPHOTO 00beMa BblUMCIeHUN. Bcerga crapaiitecb MaKCHMalIbHO
UCIIOJIb30BaTh  BBIUMCIUTEIbHBIE BO3MOXHOCTH KOMIIBIOTEPHBIX —IPOrpaMm
(Excel, Mathcad, mpyrue momenu). B 3tom ciydae ommbOka, AOMYIICHHAs B
Hayaje paboThl, HE BBEJET Bac B MIYOOKYIO JENPECCUIO HA (PUHUILIE.

4) He cnexyer cTpeMHUTbCS JTOCTHYb BBICOKOW TOYHOCTBIO pe3yibraTa. 10 3HaKOB
Hocye 3ansiTOW CBUJETENbCTBYIOT JIUIIb O €1a00i MOAroTOBIEHHOCTH. TOYHOCTH
pacueToB OMNPEAENIeTCs TOYHOCTBIO HMCXOJHOM MH(POpMAuu U HOPMATUBHBIX
TpeOOBaHMIA.

5) CamocrosTenbHas paboTa HE JODKHA MPEBPAMIATHCS B TOBCEAHCBHYIO PYTHHY.
OddexTuBHBIA c10cod 0OPOTHCA C 3TUM — TBOPUYECKOE OTHOLICHUE K MPEAMETY.
[IpakTuyecku, B m000M TEME€ MOXHO HAWUTH HMHTEPECHBIE METOJAMYECKUE
O0COOEHHOCTH, HEpEIICHHbIE BOMPOCHI, MPEAMET JIsi HaydyHo paboTel. Hayunas
JUCLUIUIMHA 00pa30BaTEIbHOIO IMKJIA HAXOAMTCS HA CTBIKE MHOTHX HAayK M
UCIIONB3yeT UX JocTxkeHus. [Iupok Kpyr mpoOieM M AOCTaTOYHO OOIIMpHA
chepa HAydHBIX MCCIICIOBAaHUM, KaXJblM CTYyJACHT MOXET HalTH cebe dYTOo-TO
UHTEPECHOE ISl ceO4l.

Buabl u gopmbl 0TPA0OTKM NPONMYIEHHBIX 3AHATHI

[Ipomy1ieHHbIE 3aHATHS CTYICHT OTpa0aTHIBAET J0 HAaYaJla 3a4€THON CECCHUMU.

®opMoit OTpaOOTKU TPOIMYIICHHBIX 3aHATUA MOXET OBITh MPEACTABICHHE
MPENnoAaBaTeli0 PyKOMMCHOTO KOHCIEKTA JIEKIIMU WK COOTBETCTBYIOIIETO pa3feia
BBITIOJTHSIEMON pacyeTHOM paboThl, a Takxke pedepara WM MPE3CHTAIMU 1O TeMe
MPOMYIIEHHOTO 3aHATHS ©W  coleceqoBaHWe 1O JaHHOW Teme. KoHTpouib
TEOPETUYECKUX 3HAHUM MO MPOMYIICHHOW TeMe 3aHSATHUSI MOXET ObITh MPOBEJICH B
YCTHOM WJIM MUCbMEHHOU dopme.

12.12. MeToauyeckue peKOMEHAANMM MPeNoAaBaTe/siM 10 OPraHM3aANMU
o0y4eHUs MO AUCHUIIIHHE
1. Jlekyuu. Metonpl oOyuenus: Harnsanast yueOHasi JIEKIMsI, KaK OCHOBHOMU
METOJI M3JIOKEHUS MaTepuana, KOTOPbIM AOMONHSAETCS MpoOJIeMHON (IOCTaHOBKA
3aJ1auyl JIEKIMH, BBISIBIIEHHE OCHOBHBIX BOIIPOCOB M KOJUIEKTHUBHBIA MOUCK PELICHNUS)
U HCCIIENOBATENIbCKOW (HAa OCHOBE MATEpPUATOB NPEAbLAYLUIMX 3aHIATHA aHaIU3 U
O0OOCHOBaHME  TPHUHATBIX  pemeHui).  JIGKOMOHHBIA ~ Marepuan  JIOJKEH
COOTBETCTBOBaTh yuye€OHOMY TUIaHYy M TO3MLUAM pabodyeil mporpaMmbl ¢
COOTBETCTBYIOLIMMHU  PEKOMEHJAUUSAMU [0  MCIOJB30BAHUIO  JIMTEPATYpPHBIX
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MCTOYHUKOB U MOJATOTOBKE K KOHTPOJIHLHOMY TECTHUPOBaHHUIO, caave u 3amure PI'P u
3a4E€TOB.

CpencrtBa 00yueHHs] OCHOBHBIM CPEJCTBOM OOYYEHUS SIBJISIOTCA NEYaTHbIE U
AJIIEKTPOHHBIE  PECYPChl, KOTOpPbIE JIOMOJIHSIOTCS  HAIVISIHBIMH ~ TTOCOOHUSIMHU
TUAAKTAYECKUM M PAa3gaTOYHBIM MaTepHaioM. 3HAYMTENIbHOE BHHMAaHHUE JOJIKHO
OBITh y/IENIEHO CAaMOCTOSTEIBHBIM 3aHATUSAM JIJIS JIUIIIETO YCBOCHUS MAaTEpPUAJIOB.

®opMbl _ 00y4YeHHS ayAUTOpPHBIE - TPYNIOBBIE W BHEAYAUTOPHBIE —
WHJMBUAYaJIbHbIC, MPU CTUMYJIUPOBAHUMU U TMEPUOAUYECKOM KOHTpOJIEC 3a y4eOHOMU
JESATEIIbHOCTBIO.

2. Ilpakmuueckue 3anamusn. MeTonbl 00yUYEHUS: TPOOJIEMHO-TIONCKOBEIN (B
mporecce OOyYeHHS CcO3/aeT TMPOOJIEMHYIO CHUTyamuio (CTaBUTCS  BOIPOC,
npeajiaraeTcsl Uil pEelIeHUs 3a7ada), OpPraHu3yercs KOJUIEKTMBHOE OOCYXIIEHHE
BO3MOXXHBIX TMOJXOJIOB K PEIICHUIO MPOOJIEMHON CHUTyalluu, TIOJITBEPKIACTCS
MPaBUJILHOCTh BBIBOJOB, BBIJIBUTACTCS IOTOBOE MpoOsieMHoe 3ananue. OOyyaemeie,
Py ATOM, OCHOBBIBAACh Ha TMOJYYEHHBIX 3a BpeMs OOY4YEHHUs 3HAHUAX, JAIOT
MPEANOJIOKEHUA O NYyTSIX penieHus NpoOJeMHOM cutyalnuu, o000IIalT paHee
NpUOOpPETEHHBbIE  3HAHMS, BBIABISIIOT MPUYUHBI  SBICHHUM, OOBIACHIIOT HX
MIPOUCXOK]ICHUE, BEIOMPAIOT BAPUAHT PEIICHUS)

CpencrtBa 00yueHHs] OCHOBHBIM CPEJCTBOM OOYYECHUS SIBJISIOTCA TNEYaTHbIC U
ANIEKTPOHHBIE  PECYpPCHl, KOTOPBIE JIOMOJHSIOTCS  HATJSIHBIMH  [OCOOMSIMU
TUAAKTHYECKAM M Pa3IaTOYHBIM MaTEPHAIOM.

®opmbl 00YyYE€HUSI OCHOBaHbI Ha METOJAX OpraHU3alid, CTUMYJIUPOBAHUS U
KOHTPOJI 3a Y4eOHOUM JesTEeNHHOCTHIO, MPOBOMASTCS AyAUTOPHBIE — TPYIIIOBLIE U
BHEAYIUTOPHBIC — MHIUBHUIYAIbHBIC KOHCYJIBTAIIUN

IIporpammy pa3padoraJmn:

-
Marseesa T.H., K.T.H. %/f
00| )
bakmrannua A.M., K.T.H., JOIICHT j ) ,;C_
(HOJIHI/ICB)
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PELIEH3U S
HA padovyo NporpaMmy JUCIUTLTHHbI
b1.B.09 THAPOPU3UKA BOJAHbBIX OBBEKTOB
OIIOIT BO mo nampasnennto 20.03.02 [Tpupogoo0ycTpoificTBO U BOIOTIOIB30BAHUE
HAIpPaBJICHHOCTh Y IPABJICHHE BOJHBIMU PECYPCAMH U MIPHUPOJ00XPAHHBIC
THJIPOTEXHUYCCKUE COOPYKCHHUS

(kBanudukanus BHINYCKHUKA — 0aKaJIaBp)

[TepmunoBeiM A.B., moneHToM, Kadenpsl THAPOIOTHUH, THIPOTEOJOTUU U PETYIUPOBAHUSA CTOKA
WHcTUTyTa MENMopanuy, BOJHOTO XO3AHCTBA M CTPOUTEILCTBA, K.T.H. (Jajee IO TEKCTY
pELIeH3EHT), MpOBEACHA peleH3us pabodeil mporpamMmbl AUCUMILIUHBL «[ MaApopU3MKa BOIHBIX
00wvexToB» OIIOIT BO mo nampasnenuro 20.03.02 TIpupogooOycTpoiCTBO M BOJIOIOJIB30BAHHE
HAIPaBIEHHOCTh YTpaBJICHHE BOJHBIMH peCypcaMd M MPUPOIOOXPAHHBIE THUIPOTEXHUUYECKUE
coopyxkenusi (ypoBeHb oOydeHusi - OakanaBp) paspadortanHoit B ®I'BOY BO «Poccuiickuii
rocynapcTBeHHbI arpapubiii yHuepcuter — MCXA umenu K.A. TumupsszeBa», Ha kadeape
KOMIUIEKCHOT'O MCIOJIb30BaHMs BOAHBIX PECYPCOB M I'MipaBiuku (pa3padoruunku Marseea T.M.,
JIOLICHT, K.T.H., bakmtanun A.M., 101eHT, K.T.H.).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUILIET K CIEAYIOIUM
BBIBOJIAM:

1. IlpenbsaBnenHas pabouasi nporpamMmma AUCHUIIINHBL « UApopu3uKa BOJHBIX OOBEKTOBY
(manee mo tekcty [Iporpamma) coomsemcmeayem tpeboBanusim @I'OC no nanpasnenuto 20.03.02
[TpupomooOycTpoiicTBO U BOAONONB30BaHUE. [IporpamMmma codepowcum BCE OCHOBHBIC DPa3Ieibl,
coomseemcmagyem TpeOOBAHUSM K HOPMAaTUBHO-METOIUYECKUM JTOKYMEHTAM.

2. llpeacraBnennass B llporpamme akmyansnHocms y9eOHON NUCHUIUIMHBI B PaMKax
peanuzanuu OIIOII BO ne nodnescum commenuro — MTUCUUTUIMHA OTHOCUTCS K BapUATHBHOW YacCTH
yuebHoro nukiia — bl.

3. IlpencraBnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomgemcmeyiom TPeOOBAHUIM
@I'OC nanpasnenus 20.03.02 [Iprpomoo0ycTporCTBO U BOJOIIOIE30BAHHE.

4. B cootBetrctBum ¢ IIporpammoii 3a nucturuinHoi «I uapodusruka BOIHBIX OOBEKTOB)»
3aKperyieHo 5 komnemenyui. Jlucuumuinia «'uapodusnka BOJAHBIX 00BEKTOB) U MPE/ICTaBICHHAS
[Tporpamma cnocodna peanuzoeams UX B OOBSBICHHBIX TpeOoBaHUsX. Pezynvmamut odyuenus,
npejcTaBieHHble B [IporpaMMe B KaTeropusx 3HaTh, YMETb, BIAAETh coomeemcmeayiom crenupurke
U CONEPKAHUIO JHUCHUIUIMHBI U OeMOHCMPUPYIOM B03MOMNCHOCHb TIONYyUEHUS 3asBICHHBIX
pe3yNbTaToB.

5. O6mas TpynoéMkocTh quciuiuinHbl «[ uapodusuka» coctaBisier 3 3aU€THBIX €IMHUIIBI
(108 yacoB / 3 HUX MMpaKTHYECKast MOATOTOBKaA 4 yaca).

6. Mudopmamuss o B3aMMOCBSI3M H3Y4aeMbIX JUCHUIUIMH M BOINPOCAM HCKIIOYEHUS
nyOnupoBaHUS B COJEp)KaHUU AMCLUUIUIMH coomeemcmeyem JeUCTBUTENbHOCTU. JlMCUUITIMHA
«'mapodusnka BOAHBIX OOBEKTOB» B3auMocBsizaHa ¢ napyrumu aucuummuHamu OIIOIT BO u
VYuebHoro mmana mno Hampaeineruo 20.03.02 TlpupomooOycTpoilcTBO M BOJOIONB30BAHHE U
BO3MOXHOCTb TyOJIMPOBaHUS B COJIEP’KAaHUH OTCYTCTBYET.

7. lIlpencraBnennass  IIporpamMma  mpeamonaraer  HCHOJb30BaHHME  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTHH, HCHOJb3yeMble MPH peaTu3alud Pa3InYHbIX BHJOB Y4eOHOU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI_coomeemcmayom crieun(puke TUCUUTUIUHBL.

8. IIporpamma mucruruiunel «[ uapodusuka» npeanonaraer 4 3aHATHS B UHTEPAKTUBHOM
dbopwme.

9. Buapl, copepxaHue U TPYHAOEMKOCTh CaMOCTOSTENBHOW pabOTHl  CTYICHTOB,
npencrasieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOATOTOBKE BBIMYCKHHKOB,
conepxanumcs Bo ®I'OC BO nanpasnenus 20.03.02 [Ipupoaoo0ycTpoilcTBO 1 BOAONOIH30BAHHUE.

10. [IpencraBneHusie u onucanubie B [Iporpamme hopmbl mekyuyeri ONEHKH 3HaHUHA (OTIPOC,
Kak B (hopMe 00CYKICHHS OTJEIBHBIX BOIIPOCOB, TAK U BBICTYIIJICHUS, U YIaCTHE B AUCKYCCHSIX,
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vy

ydactHe B TecTHpoBaHHH, pabora Han PIP). coomeemcmeyiom cnenmbuxe 1HCHHIIHEE H
TpeOOBAHHUSIM K BBIITYCKHHKAM.

®opMa MPOMEKYTOYHOTO KOHTPOIA 3HAHHH CTYAEHTOB, IPeIyCMOTpeHHas [Iporpammoii.
ocymecTBiIseTcss B GopMme 3ageTa. 9TO coomgemcmeyen CTaTyCy AMCHHIUIAHBL, KaK JTHCIHILTHHEEL
BapHaTHBHOH 4acTH yueOHOTrO mukia — b1. ®I'OC ranpasaerus 20.03.02 IIpupoxoobycTpoiicTeo
U BOJIOIIOJIb30BaHHE.

11. ®opmsl oLeEKH 3HaHHH, IpeAcTasieHHble B [IporpamMme, coomsemcemsyiom cnennduxe
JUCIHUILTHHEI H TPEOOBaHHSM K BEITYCKHHKAM.

12. VueOrO-MeTOOHYeCKOe  OOecmedeHHE  JHCHHIUIMHBI  NPEACTaBICHO: OCHOBHOWH
nuTepatypoii — 4 HCTOYHHK (0a3oBbIi y4eOHHMK), JONOJHHTENBHOH JMTeparypoii — 10
HAUMEHOBAHHH, NEPHOAWYECKHMH H3JaHHSIMH — | HCTOYHHKOB CO CCBUIKOH Ha 3JIEKTPOHHLIS
pecypcel. MHTepHeT-pecypchl — 6 HCTOYHMKA H coomgemcmegyem TpeboBanusm O OC
Hanpagierus 20.03.02 — IIpapo1000ycTpoiicTBO H BOJOIIOIE30BAHHUE.

13. MarepHalbHO-TEXHHYECKOE OOECIedeHne IUCHUILIMHBI COOTBETCTBYET Clelndmss
JucHILTHEBL «[Hapodu3uKa BOJHBIX 00BEKTOB» H 00ECIICYHBAET HCIOJIB30BAHUE COBPEMEHEELI:
00pa30BaTeIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOZIOB O0yJIEHHS.

14. Meroqu4yecKHe pPEKOMEHJAUMH  CTYIAGHTaM W  METOJMYECKHE PEeKOMEeHIamms
IpenosapaTeNsM 10 OPraHu3aluy 00ydeHHs N0 JMCIUILIHHE NAIOT MpEJCTaBIeHHE O CIenHduss
00y4enus mo mucnurLiHEe « mapodu3uka BOJHBIX 00BEKTOBY.

OBIIME BbIBO/IbI

Hz oc=oza=ws [POBEJICHHOH DENEH3HMH MOXXHO CIeNaTh 3aKJIOYEHHE, 4YTO XapasTter.
CIPyETI D2 ¥ coZcpEasme padodel IporpaMMbl TUCHAIUTAHBL «[HApPO(H3UKA BOAHBIX 00BeH
ONOIl B0 mo =ampasienuio 20.03.02 IIpuponooGycTpoMCTBO M BOJONOIL30Sz=w:
HAlPaBICEEOCT: ¥ DDESICHHE BOIHBIMH PECypCaMHd H IPHPOJOOXPAHHBIE THAPOTEXHHHECS
COOpY/KEHH= |(¥Ba @O@salis BbIIYCKHHKa — OakanaBp), paspabortanHas Marseesoi
JOLEHTOM, K.T.H., basmmra=m=snd A M., K.T.H., IONEHTOM COOTBETCTBYeT TpeboBanusm O OC =
COBPEMEHHBIM TPEOOSa=HsM XOHOMHKH, PhIHKA TPYyJa M NO3BOJIUT NpPH €€ pealn3alni yeneims="
obecrneduTh HOpMHPOBaEHS 329BISHHEIX KOMIIETEHIHH.

Penensent: IlepmunoB A B.. sonesT. xadeapsl THAPOIOTHH, THAPOTEOJIOTHH H PETYIHPOBAEHS
croka MHCTHTYTA METHOD! XO3HCTBA U CTPOUTENHCTBA, K.T.H.

« B2 » oF 207 ¢

(NOANHCH) B2 7
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