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1. OBIIUE CBEAEHUSA

VYuebnas qucuuiumHa «Temnodusnkay u3yyaercs Ha BTOPOM Kypce.
Kypcosast paGota He mpeycMOTpeHa.

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:

BTOPOU Kypce - DK3aMEH.

1.2. Mecto yuebHOU nucuuIuinHbl B cTpykType OITOIT

VYuebnas qucuuiumHa «Temnodusnka» 0OTHOCUTCS K 0053aTeIbHOM YacTH MPOTrPAMMBI.

N3ydenune TUCUMITIIMHBI OUPACTCS HA Pe3yJIbTaThl OCBOCHUS 00pa30BaTEIbHOM POrpaMMbl
HPEJbIIYIIEr0 YPOBHS.

OcHOBOM Uil  OCBOEHHUS  JMCLUUIUIMHBI  SBISIOTCS  pe3ysibTaTbl  OOy4YeHMs 110
IPEIUIECTBYOLUM AUCIUIIIIMHAM:

- MareMaTHueCKuil aHan3, MHTETpaibHble U AuddepeHInaIbHbIe UCUUCIICHHS,

— Jluneiinas anreOpa u anredpa MaTpHIL;

- dusuka;

- OCHOBBI MTH)KEHEPHOT'O ITPOEKTUPOBAHMSI TEIIIOIHEPTETUUECKUX CUCTEM.

Pe3synbTaTsl ocBoeHUs MO y4eOHOM AMCUUIIIMHE UCIIOIB3YIOTCS MPU U3YUYEHHUH CIICIYIOINX
JUCLIUIUIAH U IIPOXO0KIEHUS IIPAKTHK:

- Teopus BeposiTHOCTEN U MaTeMaTHYECKasi CTATUCTUKA B DKOJIOTUU U
TEIJIOOHEPrETUKE;

- TexHuyeckas TepMOIMHAMUKA;

- TennomaccooOMeH;

- I'mpporazonnHamuka;

- Jleranu MaiuH;

- MarepuanoseieHue;

- Teopust nogo6us u pu3znveckoe MOIETMPOBAHNE B IPOMBIIIIEHHON
TEIJIOOHEPrETUKE;

- TennorexHuueckue u3mMepeHus U NpudopkL;

- MareMatuueckoe MOJACIUPOBAHNE B TETIIOPU3UKE U TETNIODHEPTETUKE;

- TommBo n TeopUs TOpPEHHUS;

- CucreMsl OTOINIEHNS], BEHTUIISALMU U KOHJUIIMOHUPOBAHUS BO3LyXa;

- HanexHOCTb cucTeM TemocHa0KeH s,

- VICTOYHUKH U CUCTEMBI TETIIOCHA0KEHNUS;

- [TapoBsle, ra30Bble TYpPOUHBI M KOMIIPECCOPHI;

- Harnerarenu, TenioBble IBUraTeNN U SJHEPTETUUECKUE YCTAaHOBKH;

- IIponsBoacTBeHHas npakTuka. [IpoekTHas npakTuka.

- VYyeOnas npakTrka. O3HaKOMHUTENbHAs TPAKTHKA.

2. HEJAU U IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110
JUCIUITIVIMHE

HensiMu n3ydeHus TUCHUTITUHBI « Termopu3nkay sBIsIFOTCS:

- (hopMupOoBaHUE MPEACTABICHUHN O TEIIOMU3NYECKUX MPOoLIeccax U 3aKOHOMEPHOCTSIX
U yMEHHUIl pemarh MpHUKJIAIHbIE 337a4d B cdepe MPOMBIIUIEHHONW TEIUIO3HEPreTHUKH Ha OCHOBE
3aKOHOB TETUIOPU3UKH;
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- (dbopMHpOBaHHE HABBHIKOB HCIOJb30BAHUS 3HAHUNH B 00JACTH TEIUIOPHU3UKU TPH
IUIAHUPOBAaHUM W TIPOBEICHHM TEOPETHUECKHX M HKCHEPHUMEHTAIBHBIX HCCIIOBaHUN B cdepe

po(hecCHOHATLHOM e TEIILHOCTH.

— dbopMupoBaHre y 00yJarOMIUXCsI KOMIIETEHIINH, YCTAaHOBJICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorsercteuu ¢ @I'OC BO no naHHO# TUCHUIUIMHE.

PesynpTatoMm 00yuenus mno ydeOHoM mucuumiuHe «Temnopusuku» sBIseTCS OBIAJCHHUE
00y4aromuMucs 3HAaHUSAMHU, YMEHUSIMHU, HaBBIKAMH U OIBITOM JEATEIbHOCTH, XapaKTEePHU3YIOLUMMHU
npouecc GOPMUPOBAHUA KOMIIETEHIMH U 00eCrneuyMBarOIIMMU JIOCTHXKEHUE IUIAHUPYEMBbIX
pe3yJIbTaTOB OCBOCHUS Y4eOHOM THUCUUTUIUHEI.

2.1.

dopmupyeMbIe KOMIIETCHIIMN, HHAUKATOPHI JOCTUKECHHUS KOMIIETECHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMU pE3yJibTaTaMH 06y‘IeHI/I}I 110 JUCIIUIIIINHE.

KO)I 1 HAMMCHOBAaHHEC
KOMIICTCHII MU

Koa n HanmMeHOBaHHUe
HHAUKATOpPA
JOCTHKeHHS KOMIIeTeHIIUU

Ilnanupyembie pe3yJbTaThl 00y4eHUsT
Mo TUCIUTLINHE

YK-1

Crioco0eH ocyIIecTBISTh
IIOUCK, KpUTUYECKUI
aHaJIM3 U CUHTE3
nHGOPMaLUH, IPUMEHATh
CUCTEMHBIH MOAX0 s
pelIeHNs TOCTaBIEHHBIX

WJ-YK-15

[TocnenoBatenbHOE peLICHUE
3aj1a4, BEIpa00TKa KOHKPETHBIX
AITOPUTMOB U YETKOE
CJIEZIOBAaHME IUIAHY,
BBICTpanBaHHE KOMOWHAIIUH,
MEPEKIIIOUEeHIE MEXIY

YMeeT nocieq0BaTeNbHO pemaTh 3a0a9n
podecCuOHANBHON AEATENbHOCTH,
BbIpa0aThIBATh KOHKPETHBIC AJITOPUTMEI B
cdepe NPOMBIIIICHHOH TeIJI09HEPTeTHKH
Ha OCHOBE 3HaHUH TeIIo(pU3NIECKuX
3aKOHOMEPHOCTEM.

TEOPETUIECKOTO U
9KCIIEPUMEHTATLHOTO
HUCCIEN0BAHUS IIPU
pelIeHu
po(ecCHOHATBHBIX
3aaa4

3a7a4 3a/1a4uaMu, TIPOCIICIKUBAHNE

MPUYUHHO-CIICACTBEHHBIX

CBS3€H, CBA3aHHOCTU U

LEITOCTHOCTH JIOTHYECKUX

onepauui
OIlIK-3 N-OITK-3.2 3HaeT TEOPETUIECKUE OCHOBBI
CriocoOeH NMPUMEHSTh [TpuMeHeHne TeOPETUUESCKUX TEIIOU3UKH,
COOTBETCTBYIOIINH OCHOB (DM3HKHU TP pEIICHUN BrazgeeTr HaBBIKAMU HUCIIOIL30BAHUS
(PM3UKO-MATEeMaTUUYECKHUI | MPUKJIAIHBIX 33134 3HAHUU B 00JIACTH TEIIO(DU3MKH PU
anrmapar, MeTO/Ibl aHAJIN3a | MPOMBIIIJICHHON PEIICHNUH TPUKJIAJHbIX 33734
W MOJICTTUPOBAHUS, TEIIOIHEPTETUKU MPOMBIIIIJICHHON TETJIO3HEPTETHKH.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIHUILJINHBI

O6m1ast TpyA0€MKOCTh YU4€OHOW TUCIUIUIMHEI TI0 Y4eOHOMY TUTaHY COCTaBJISIET:

1o 3a04HOU (hopme 0OyueHus —
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144

3.€. qyac.

3.1.
(3aounas hopma 0OyUCHHS)

CrpykTypa yueOHON JUCITUTUIMHBI 1711 00yYarOIIUXCs TI0 BHIaM 3aHITHHA

CTpyKTypa H 00beM TUCUUTLINHBI

O0BLeM TUCHHUIIINHBI A
10 ceMecTpaM S o

up
BCe
ro,
yac

KoHTakTHasi ayiuTopHasi padoTra,
yac

CamocTosiTeJibHasi padoTa
00yyJaroIerocs, 4ac
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o v = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; o o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOM aTTeCTALIMH g 2 g": g 2 g = § yCcHeBaeMOCTH,
KommeTeHuuu (i) n =) E = g ] E S S g (POPMEI IPOMEKYTOUHOT0 KOHTPOJIsS
MHIMKATOPOB 2 2 g g8 S| 28 ycneBaeMocTH
e & £ | S2 | &g | S¢
KOMIIETCHIIMHN
Bropoii kypc
YK-1: Pa3nen |. OCHOBBI TeXHHYECKOI TEPMOANHAMHUKH 2 2 2 52 ®DOopMBI TEKYIIIETO KOHTPOJIS
NA-YK-1.5 Tema 1.1 0,5 4 1o paszzeny
OIIK-3: TepMoIMHAMUYECKHUE CUCTEMBI U TEPMOJIUHAMUYECKHE -YCTHBII OIpoc nepen Ha4aJIOM
NA-0I1K-3.2 MapaMeTPbl KX COCTOSIHHUSI. nabopaTopHOii PaboTHI;
Tema 1.2 0,5 0,5 6 -IIUCbMEHHBIH OTYeT MO JabopaTopHOi
Tepmuueckue ypaBHEHUS COCTOSHUSA TEPMOJIUHAMUYECKHUX pabore;
cucreM. JlnarpaMmmbl COCTOSIHHUM. - MMHCBMEHHOE  TECTUPOBAHHE Ha
Tema 1.3 0,5 0,5 6 NPaKTUYCCKUX 3aHATUSIX.
OHeprus, paborta, TeroTa. [lepBoe Hayano TepMoIUHAMUKH.
TepMoMHAMUYECKHE MOTEHUHAIBL. TEeMI0EMKOCTb.
Tema 1.4 0,5 0,5 6
O6parumbie 1 HeOOpaTUMBIE TTpoliecCchl. BTopoe Hadaso
TEpMOJAMHAMUKH. M30mponeccsl.
Tema 1.5 0,5 10
TennoBble aBurarenu. TepMoAMHAMUYECKUE LIUKIIBL.
Jlaboparophas padora Ne 1.1 1 10
TemnepaTypHas 3aBUCUMOCTD JIaBJICHHMS Ta3a.
JlaGoparophast pabora Ne 1.2 1 10
TepMoMHAMUYECKHE MTapaMeTPhl COCTOSIHUSL UACATBHOTO Iasa.
YK-1: Paznen |1. OcHoBBI TEOpUM TENJI000MeHA 2 4 2 69 ®DOopMBI TEKYIIIETO KOHTPOJIIS
NA-YK-1.5 Tema 2.1 0,5 6 o pazzaeny Il:
OIIK-3: OCHOBHBIE MTOHATHS TEOPUH TEII00OMEHa. 3aKOHBI -YCTHBIH ONPOC Mepe]] HauaaoM
NJ-OIIK-3.2 TEIUIONPOBOJIHOCTH M KOHBEKTHBHOTO TEIII0O00OMEHa. 71a00paTOpHO PaboTHI;
Tema 2.2 0,5 1 7 -IIUCBMEHHBIN OTYET 110 JJA00paTOPHOM
CranmoHapHasi TEIUIONPOBOIHOCTD U TEIUIONEpeaaya. pabore;




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o v = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) 3 HanmenoBanne pasjeos, TeM, o = g 2 o g :; 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH g o = g o F = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E = g ) E S E & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
MHIMKATOPOB 2 2 g g8 S| 28 ycneBaeMocTH
AOCTHACHUS ~ =) E = = S S &
KOMIIETCHIIMHA
Tema 2.3 0,5 1 10 - MICbMEHHOE TECTHPOBAaHUE HA
KOHBEKTHBHBIIN TEIIOOOMEH. NPAKTUYECKUX 3aHATUIX.
Tema 2.4 0,5 0,5 12
DNeMEeHTHI TEOPUH OO0
Tema. 2.5 1 12
HecTanmonapHas TemIonpoBOAHOCTh B 0ECKOHEYHOM IJIACTHHE.
Tema 2.6 0,5 12
OcCHOBBI TeIII000MEHA U3ITYICHHUEM.
Jlaboparophas padora Ne 2.1 2 10
N3yuyeHue 3aKOHOB TEIIOBOTIO U3JIyUYEHHSL.
YK-1: OKx3aMeH OK3aMeH B MMCbMEHHOH QopMme 1o
NJ-YK-1.5 ouneram
OIIK-3:
NA-0OI1K-3.2
HUTOI'O 3a BTOpOI KypC 4 6 4 121
HNTOI'O 3a Bech epuon 4 6 4 121




3.3.  Kparkoe conepxkanue y4eOHON TUCIUTLTUHBI
Ne it Haumeropanue pasiena u Copnep:kanue pa3gesia (TeMbl)
TEMbI JTUCHHUITIJINHBI

Pazgean | OCHOBBI TEXHUYECKOW TEPMOIUHAMUKH

Tema 1.1 TepmomnHaMuaecKue [Ipenver m3ydenus temnodu3uku. TermoBoe IBHMKEHHE.
CUCTEMBI U Temnepatypa.  Ilpeamer  u3yueHUs  TEXHUYECKOH
TEPMOAMHAMUYIECKHE TePMOJANHAMHUKH. TepMOIMHAMHYECKHE CHUCTEMBI H WX
TapaMeTphl HX COCTOSTHHS. Bunel. COCTOSIHME TEPMOAMHAMHUYECKOTO PaBHOBECHSI.

Bunel TepMonuHamuueckux —mnapamerpoB. JlaBieHue.
Y nenbHbil 00beM. Ilkanbl n3MepeHns TeMIepaTyphl.

Tema 1.2 TepMudeckue ypaBHEHUS TepMudeckue ypaBHEHUS COCTOSHUS TEPMOAMHAMUIECKIX
COCTOSTHUSI cucteM. MOJNEKYJISIPHO-KHHETHIECKAsi TEOPHs CTPOSHHUS 1
TEPMOJIMHAMUYECKUX CHUCTEM. | TerioBbIX cBoiicTB BeniectBa (MKT). Moaens uneansHoro
JnarpaMMbl COCTOSHUI. raza. YpasHeHue Kuanelipona-MenneneeBa. OcHOBHOE

ypaBHeHue MKT wuneanbHblx ra3oB. PeanbHble rasbl.
VYpaBuenue Ban-nep-Baansca. VYpaBHenue Maliepa-
Boromo6oBa. Juarpammel COCTOSTHHH
TEPMOJAMHAMUYECKUX CHCTEM. JluarpamMmbl COCTOSIHHIA
Boapl. CMecH uaeallbHBIX T'a30B. 3aKkoH JlanbToHA. 3aKOH
Amara. YpaBHEeHHE COCTOSHHUSI CMECH HJIealIbHBIX Ta30B.

Tema 1.3 OHeprust, paboTa, TeIIoTa. OHeprus. 3aKOH COXpaHEHHs U TMpPEeBpallleHUs] dHEPTUu.
IlepBoe Hauano TemmooOmeH. Pabora. KommuectBo TETUTOTEHI.
TEPMOIMHAMUKH. Hedopmammonnass  pabora. Pacmomaraemass  pabota.
TepmoauHaMuueckue PaGouee Teno. TemIoeMKOCTh TEPMOIMHAMHYECKON
MOTEHIANEI. TemI0eMKOCTb. | CUCTeMBl. BHYTpEeHHssT SHEprusi TepMOIWHAMHYECKOM

cUCTeMbl U ee cBoHcTBa. 3akoH bonbimana o
paBHOpacHlpeneNeHU  KMHETHMYeCKOH  3Hepruu 1o
cTemeHsiM  cBobonmel  Monekyd.  [lepBoe  Haudano
TEPMOJMHAMUKU. OHTAIBIIHUS W €€ CBOHcTBAa. Buel
TEPMOJMHAMUYECKUX MMOTEHIMANOB. TermI0eMKOCTh Ta30B,
YKUJIKOCTEHN M TBEpABIX TeJ. YpaBHEeHUEe Maiiepa.

Tema 1.4 O6parumbie 1 HEOOpaTHUMBIC N3MeHeHne COCTOSIHUS TEPMOJAMHAMUYECKON CHUCTEMBI.
nporieccel. Bropoe Hauano PaBHOBecHBIe mpomecchl. KBaszucrarmueckue IMPOIECCHI.
TEPMOJIMHAMUKHU. Obparumbie Tiporiecchl. Kpyroeeie mporecchl (IIUKIIBI).
N3omnpouneccsl. HeobOpaTumebie HIPOLIECCHI. Bropoe HayaJjio

TEPMOJMHAMHUKH. ODHTpONus. Buapl  u30mporeccos.
[Honutrponuueckuii npouecc. AHaIU3 H30MPOLECCOB B
WJeabHBIX ra3ax.
Tema 1.5 TennoBble IBUTATENH. Buaer TtemoBeix gBurarencki m ux KIIJ[. DnemeHThI
TepMonrHaMU4eCcKHe MUKIIBI. | TETUIOBBIX ~ ABUraTeleld  (HarpeBaTellb, XOJOAHMIBHUK,
pabouee Teno). Bumasl TepMotnHaMUYeCKUX UKIIOB. [y
Kapno. [Isurarens BHyTpeHHero cropanua. Llukn Otro.
Iukn ¢ n306apubIM noBooM teria (Lukn Juzens).
Pazpen Il OCHOBBI TEOPUM TEMJI1000MEeHA
Tema 2.1 OCHOBHEBIE TIOHATHS TSOPHH Bunpr TeminooOMeHa: TEIUIONMPOBOTHOCTH, KOHBEKITHSA,

TeII000MeHa. 3aKOHBI
TEIIONPOBOJIHOCTH U
KOHBEKTUBHOI'O TEILIOOOMEHA.

TeruiooOMeH m3nmydenueM. Termmootnava. Temnonepenaya.
PannanmoHH0-KOHBEKTUBHBIN TEILIOOOMEH.
TemneparypHoe mone. TemmepaTypHblii  T'paJMEHT.
[lnoTtHOCT,  TEmIOBOrOo  TOTOKA.  M3oTepmmueckue
MTOBEPXHOCTH. NzoTepMel. Koaddpumnment
teronpoBogHocTH.  3akoH  Dypre.  Koaddumument
TEIJIOOTHaYu KOoHBekiue. 3akoH HreloToHa-Puxmana.
Onpenenenre kod(dummeHTa TEIIONPOBOIHOCTA B
pas3nn4HbBIX BemlecTBax. JuddepennuansHoe ypaBHEHHE
TEIJIONPOBOIHOCTH. Koabduimenr




TCMIICPATYPOIIPOBOJHOCTH. KpaeBme yCiioBus  3aaad
TEIJIONPOBOAHOCTH.

Tema 2.2

CranumonapHas
TEIUIONPOBOIHOCTD U
Teronepeaaya.

Juddepennnansaoe ypaBHEHHE CTaITMOHAPHOMN
TermIonpoBoaHOCTA. CTalMoOHapHAs TEIUIONPOBOIHOCTh
qyepe3 TUTOCKYIO CTCHKY. CranuoHapHas

TEIUIONPOBOIHOCTE  Yepe3 MHOTOCIOWHYI0  IIIOCKYIO
creHky. CranmoHapHasi TeIUIonepeaada 4epe3 IUIOCKYHO
cTeHKy. CTalluoHapHOE TEMIIEPAaTypHOE MOJiEe B IJIOCKOU
CTEHKE TIPH HAJWYHH TEIUTOBbIAeneHuil. CTarmoHapHas
TETIOTIPOBOTHOCTh B HTHHAPAIECKOH CTEHKE.
CranuoHapHas TeIUIonepenaya 4epe3 MHIUHAPHICCKYIO
creHky. Kputnaecknii quamerp uzomnsanun. CTanroHapHas
TEIUIONPOBOIHOCTD B IWJIMH/PE TPY HAJTMYNU BHYTPEHHIX
TETUIOBBIICICHUH.

Tema 2.3

KoHBEKTHUBHEIN TEIIOOOMEH.

OCHOBHBIE TIOHSTHSI M OIpPEACIICHUS KOHBEKTUBHOIO
TeriooOMeHa. TemmoHOCUTET. CBobogHast u
BEIHYX/ICHHAs! KOHBEKIHs. JlaMUHAPHEIA 1 TypOyIIeHTHBIN
PEXKUMBI IBUKEHUS TeIUTOHOCUTENS. [ MaApoAMHaAMIYeCKHiA
U TOTPAaHUYHBIA  CIOM  TeruioHocurend. DakTopsl,
ONIpeEToIne UHTEHCUBHOCTD KOHBEKITUH.
TemnepaTypHblii KO3QPUIMEHT 00BEMHOTO PaCIIUPEHUS
TeroHOocUTeNs. JIMHAMUYEeCKUid W KUHEMaTUYECKUM

KO3 QUITUECHTHI BSI3KOCTH TETUTOHOCHTEIIS.
Huddepennnanpaoe ypaBHEHHE KOHBEKTHUBHOTO
Teroo0MeHa. Juddepenmanpaoe ypaBHEHUE

temootnaun. YpaBHeHue Hapbe-CTokca. YpaBHEHHE
HEPa3pbIBHOCTH NOTOKA.

Tema 2.4

DNeMEeHTHI TEOPUH TIOA00MSL.

OcHoBHBIE TOHATHS Teopun momodusa. ['eomerpuueckoe
nojodue. dusnueckoe nogo6ue. OnHopogHbIe
¢usnueckue BenuuMHBL. CXOJICTBEHHBIE TOYKH H
CXOJ/ICTBEHHbIE MOMEHTHI BpeMeHH. KoHcTaHThl ogo0us.
be3pazMepHblii BUJ ypaBHEHHS Telwlootnauu. Ywucena u
kputepun nogooms. Yucno Hyccemsta. Kpurepun
Pefinonsaca, I'pacroda, Ilpararmsa. Teopemsl momoOwus.
VYpaBHenue nogobus. Ompenensiomuye U onpenesisieMble
kputepun  momobus.  Ompenenstomuid  pasmMep U
ompezensionias Temneparypa. llomydeHne ypaBHEHUH
no00Ms Ha OCHOBE aHajn3a pa3MepHocTedl. Meron Panes.
[TomyueHnue SMIUPUYECKUX KPUTEPHAIBHBIX YpPaBHEHUH.
KpurepuanbHbele ypaBHEHHS TEIUIOOTAAYM MU CBOOOTHOMN
KOHBeKIIMU. KputepualibHele ypaBHEHHs NpU JBUKEHUU
TEIJIOHOCUTEJIS B TPyOax.

Tema 2.5

Hecraunonapnas
TETUTONPOBOTHOCTh B
0OECKOHEYHO IIJIaCTHHE.

Maremarudeckasi GOpMYJIMPOBKA 32J1a41 1 MIPUBECHUE
ee k 6e3pazmepHoMy Buy. Yncino @ypee. Hucno buo.
AHanuTHYECKOE PELIECHNE 3aJa4d METOJIOM Pa3/IeIeHH
MEPEeMEHHBIX ¥ 3aBICUMOCTb peIIeHus oT uncia bro.
PeryiisipHblii TeroBoit pexum. Teopemsl KoHapaTbesa.

Tema 2.6

OCHOBEBI TEIIIOOOMEHA
U3ITYYCHHUEM.

JlyuucTteiit TETI000MEH. TemoBoe U3IIy4YCHHE.
PaBHOBecHOe wu3nmydeHne. OTpa)k€HHE M TOIJIOIIEHUE
sHeprun m3nydenus. [lotox mzmydenus. OTpaxarenbHas,
IIPOIlyCKaTesbHas U IOIJIOIIATENIbHASL CIOCOOHOCTH Tea.
AbcomroTHO Genoe 1 abCcooTHO YepHoe Tena. Cepoe Telo.
Crenens 4epHOTH. [IMOTHOCTH TMOTOKAa W3IMydeHHS.
Wnrerpanpnoe wu3nmydenue. CrekTpaibHas IUIOTHOCTh
MOTOKA M3Iy4eHHs. VIHTEHCHBHOCTh H3ITydeHUs. 3aKOHBI
TEIUIOBOTO M31Iy4eHus: 3akoH IlnaHka, 3aKOH cMeleHus




Buna, 3akon Credana-bonpumana, 3axkon Kupxroda,
3akoH JlamOepra. DddexkTuBHOE M PE3YILTHPYIOLICE
n3nydeHue. TermooOMeH HM3TydeHHEM B CHCTEME Tel C
TUIOCKOMApaIJIeIbHBIMA ~ TOBEPXHOCTSIMU.  TeruioodMeH
W3Ty4eHHEM IIpM H&IMYMM  3KpaHoB. Onruueckas
nupoMerpus. PaananuonHas, SpPKOCTHas W LBETOBas
TEMIEPATYPHI.

3.4. Opranuzanus caMOCTOATEIbHONU paboThl 00yYaIOITUXCS

CamocrosarenbHas paboTa CTyJeHTa — oOs3aTeNbHass 4acTh 0Opa30BaTeIbHOIO Ipoliecca,
HalpaBJIeHHAs Ha Pa3BUTHE FTOTOBHOCTH K PO(PECCHOHATILHOMY U JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JabHEHIIIEr0 00pa30BaTEIbHOTO MapIIpyTa U IPOPecCHOHATBHOM Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXcs 0 TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeYMBAIOUINX YCIEUIHOE OCBOCHHE
JUCLUTUIMHBL

AynuropHas camocTosiTellbHas paboTa 0oOydaroIIMXCs MO JAUCLUIIIMHE BBIIOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM IIperojaBaTesis M IO €ro 3aJaHuio. AyauTopHas
caMoCTosITeNIbHAs paboTa 00y4aroImuXcs BXOIUT B 00NN 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUITAHOM Ha ayJAUTOPHYIO pabOTy, U perJjaMeHTUPYETCs PaCIUCAHUEM YUeOHBIX 3aHATUH.

BreaynutopHas camocTosiTenibHas paboTa 00ydJaronmxcs — INlaHupyeMast yaeOHas, HayqHO-
UCclIeoBaTebCKast, IpakTuyecKkas padoTa 00yyaroIuxcsl, BEIIOJIHsAEMAas BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M TPH METOJNYECKOM PYKOBOJCTBE IPETOAABATEINsA, HO 0€3 €ro HermocpeaACTBEHHOTO
y4acTHsl, paCMCaHUEeM y4eOHBIX 3aHATUN HE PErJIaMEHTUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00y4yaronuxcsi BKJIIOYaeT B ce0sl:

- MOJITOTOBKY K JIEKIIUSIM, IPAKTHYECKUM H J1a00paTOPHBIM 3aHATHIM, YK3aMEHY;

- M3yuyeHHe y4eOHUKOB M YYEOHBIX TTOCOOUH;

- MIOJIFOTOBKA K BBIMOJHEHUIO JJAOOPATOPHBIX padOT U OTYETOB 10 HUM;

- MOJITOTOBKA K IPOMEKYTOUHOM aTTecTalli B TEUCHHE CEMECTpA.

CaMmocrosiTenbHass paboTra o0y4aromMXcsi C ydacTHEeM IpemnojaBarens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYINOBY0 U (WIM) HWHAMBUIYalbHYI paldoTy C
00yJaromyMUCS U BKITIOYAET B ceOsl:

- MIPOBE/ICHNE KOHCYIBTANHN TIEpe IK3aMEHOM.

3.5. IIpuMeHeHwHe 2JIEKTPOHHOTO 00YUCHHUS, TUCTAHIIMOHHBIX 00pa30BaTEeIIbHBIX
TEXHOJIOTUH

[Tpu peanuszanmu nporpaMMsl yueOHOM JUCIUIIIIMHBI BO3MOKHO TPUMEHEHHE 3JIEKTPOHHOTO
o0yuenus (30) u quCTaHIMOHHBIX 00pa3oBareabHbIX TexHoJorui (JJOT).

Peanuzanus nporpaMMel y4eOHOH AUCHUILIUHBI C IPUMEHEHUEM JIEKTPOHHOTO0 00y4YeHUs U
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN pEerjJaMeHTUPYETCs NeHCTBYIOIKMMHU JOKaTIbHBIMU
aKTaMU YHMBEPCUTETA.

[IpumeHnstoTcs ciaeayronpe pa3HOBUAHOCTH pealli3alliy IporpaMMBI ¢ UCToyib3oBaHueM D0
u J10T:

HCIOJIb30BaHUe ucnob3opanme 30 1 JOT B BKJIIOYEHHE B YIEOHBIH
90 n 10T npouecc

CwMemanzoe Jlexmun 4 B coorBercTBHHA C

oOydeHune pacnmucanneM y4eOHbIX
3aHATUI

CwmemranHOE JlaGopaTopHsie 3aHATHS 4 B cooTBeTcTBUU C

oOydeHune pacnmucanueM y4eOHbIX
3aHATUI
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CwmemaHHOE [IpakTryeckue 3aHATUS 6 B cootBeTcTBHM C
obOydecHme pacricaHieM yu4eOHBIX
3aHATUN

B snexTpoHHy0 00pa3oBaTenbHYI0 Cpeay, MO HEOOXOAMMOCTH, MOTYT OBITh MEPEHECEHBI
OTJICIbHBIC BUBI YUCOHON JEITETLHOCTH.



4.

11

PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

4.1. CooTHECeHHE IUIAHUPYEMBIX PE3YyJIbTaTOB 00YUEHHUSI C YPOBHSIMU CHOPMUPOBAHHOCTH KOMIIETEHIIUH.
YpoBHu HTorosoe OneHka B
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU HOKaai‘Tm" YPOBH: ccl)OpMHPOBaE[HOCTI/l N
KOMHeTeHHI/IH('ﬁ) 63J1J10B cHcTeMe YHHUBEPCAJIBbHOU U oﬁmenpotbeccnonam,non KOMIICTCHIIMN
B 100-6anabHOM 10 pe3yJibTaTaM VK-1:
cucreme TeKyuiei u UJI-VK-1.5
10 pe3yJabTaTam NPOMEKYTOYHOI OI1K-3:
TeKymed u aTTecTamun WJT-OTIK-3.2
NPOMEKYTOYHOI
aTTeCTAUU
BBICOKUU 85-100 OTJINYHO OO0yyaromuiics:
- HCYEPITBIBAOIIE U JIOTHYECKH CTPOHHO M3JIaraeT y4eOHbIH MaTepuall, yMeeT CBSI3bIBATh TEOPHIO C
MIPAKTUKOM, CIIPABIISETCS C PEIICHUEM 3aad PO eCCHOHATLHOM HAIIPABJICHHOCTH BRICOKOTO YPOBHSI
CJIO)KHOCTH, TPABHJIbHO 000CHOBBIBACT MPUHSATHIC PELICHMSL.
TTOBBIIIICHHBIT 65— 84 XOPOIIIO OO0yyJaromuiics:
- TOCTaTOYHO MOIPOOHO, TPAMOTHO U T10 CYIIECTBY H3JIaraeT W3y4eHHBIH MaTeprall, IPUBOIUT U
pPacKphIBAET B TE3UCHOM (pOpMe OCHOBHBIC IOHSATHSI.
0a30BbIl 41 - 64 YIOBJIETBOPUTEIHHO OO6yuaromuics:
- IEMOHCTPHUPYET TEOPETUIECKIE 3HAHNS OCHOBHOTO yU4eOHOTO MaTepHalia IUCIUILINHBI B 00BbeMe,
HeoOxoanuMoM s nanbHelnero ocsoennst OITOIT.
HUBKUN 0-40 HEYIOBJIETBOPUTENIBbHO | OOyuaronuiics:

— HACMOHCTPUPYCT (I)parMeHTapHHe 3HAaHHA TCOPCTUYCCKOI'O U MPAKTHICCKOTO MaTCpHrall, JOIMYyCKaCT
rpy61)1e OIINOKHU IpU €ro U3JI0KCHHUHU Ha 3aHATUAX U B X0€ HpOMe)KYTO‘IHOI\/'I aTTCCTalluH.

5.

OIIEHOYHBIE CPEJACTBA JJI51 TEKYIIETO KOHTPOJISA YCIEBAEMOCTH U TIPOMEXKYTOYHOM

ATTECTALUH, BKIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

[Ipu mpoBeneHUU KOHTPOJS CAMOCTOATEIBHOW PAaOOTHI OOYYAIOUIMXCs, TEKYIIEro KOHTPOIS M MPOMEKYTOYHOW aTTeCTalluu Mo Yy4eOHOI
mucturuHe «Termnodusukay npoBepseTcss ypoBeHb CHOPMUPOBAHHOCTH Y 00YUAIONMIUXCSl KOMITIETCHITNI U 3alUIAHUPOBAHHBIX PE3YJIbTaTOB 00yUEHUS
M0 TUCIUIUIMHE, YKa3aHHBIX B pa3jieNie 2 HaCTOSIIeH MPOrpaMMBI.
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5.1. ®opMbl TEKYHIET0 KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 331aHUN:
Ne i DopMBI TEKYIIET0 KOHTPOJISI IIpuMepsI THNOBBIX 331aHUH
1. YCTHBIH OIpoc nepe HayaaoM CdopmynupoBats e U 3a1a41 JIAOOpaTOPHOH PabOTHI.
71ab0opaTOPHOH pabOTHI. YkazaTh CMBICTT OCHOBHBIX (DOPMYJI, HCTIOB3yEMBIX B JIAOOpaTopHOil paboTe.
CdopMyaupoBaTh 0KUIACMBIE PE3YJIbTAThI JIA0OPATOPHOH paOOTHI.
CdopmynarpoBaTh OCHOBHBIC ITPABHJIA M MEPhI 0€30MTACHOCTH MPH BBITTOJHECHUH PaOOTHI.
2. [TrcbMEeHHBIH OTYET 110 JTA0OpaTOPHOI Ilocne BeIMONHEHHS TA6OPAaTOPHOW PaOOTHI OOYUAIOIIMKCS IPECTABISIET OTYET MO BBIIOJIHEHHOW paboTe B

pabore.

COOTBETCTBHH C METOAMYECKUMHI PEKOMEHIAIUSIMH TPETIOaBaTeIs.

[pumep. Otuet no naboparopHoii padote « TemneparypHasi 3aBUCIMOCTD JIaBJICHUS Ta3ay
(https://phet.colorado.edu/sims/html/gases-intro/latest/gases-intro_ru.html).

3aganue:

1) U3yuuTh npolecchl yCTAHOBICHHS TEPMOIUHAMHYECKOTO paBHOBECHS B Tase. J{Jist 3TOro BIyCTUTh
HAaCOCOM YKa3aHHOC B BApHUAHTEC KOJIMYCCTBO TSDKCHI)IX/HGFKI/IX YyaCTull B €EMKOCTb. YcTaHOBUTH
3a/IaHHYIO0 B BapUaHTE JITNHY EMKOCTH (IBHTas €€ JICBYIO PYUKY), KOTOpas 3apuKCHpyeT 00heM eMKOCTH.
[Tocne Toro, KaK 4acTHUIIBI pABHOMEPHO PacIpeAeIsTCs M0 00beMy eMKOCTH, OXJIaauTh ra3 o 1 K.
Onpenenuts COOTBETCBYIOIIEE JAHHOMY PABHOBECHOMY COCTOSIHUIO JIaBJIEHUE.

2) Tloctpouts rpadmKu 3aBUCHMOCTH JaBJICHUS ra3a OT ero temreparypsl (B KenbBrHaX 1 rpaaycax mo
Hemnpcuro) mo 20 3KkCIepuMeHTaTFHBIM TOYKAM TIPU TOCTOSTHHOM 00beMe (IUT 3TOT0 TIOCTENIEHHO
Harpe€BaTb €EMKOCTb 10 TCMIIEPATYPHhI, yKa3aHHOﬁ B BapUaHTEC, U JJId KaXXJ0I0 3HAUYCHUA TEMIIEPATypPbl
(UKCHpPOBATH COOTBETCTBYIOIIEE €if naBiaenue ra3a B I1a (Ila = H/m?)). Vkasars Ha rpadukax
MpUOOPHBIE TIOTPENTHOCTH U3MEPEHHBIX BeTnYrH. OOBSCHUTH MOTyIeHHBIC TPAPHUKHU C IIOMOIIHIO
¢dopmyi 3akona Llaps.

Ne Tun wactui u JlnHa eMKoCTH, Koneunas
)%(0) BAPUAHTA | UX KOJIHMYECTBO HM temmeparypa, K
Tepemok 1 Tsxensie, 68 7.5 700
A.

Pe3ynbratsl:



https://phet.colorado.edu/sims/html/gases-intro/latest/gases-intro_ru.html
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpuMepbl TUIIOBBIX 3aIaHUT
Ne T,K | p,klla
1 1 5
2 35 127
3 70 251
4 105 379
5 140 503
6 175 630
7 210 754
8 245 880
9 280 1005
10 315 1132
11 350 1258
12 385 1384
13 420 1508
14 455 1636
15 490 1759
16 525 1889
17 560 2012
18 595 2137
19 630 2265
20 700 2514
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Ne it DopMBbl TEKYLIET0 KOHTPOJISI IIpuMepsbl THIIOBBIX 3aJaHMI
p, Kla
3000
2500 ®
°
°
2000 ®
°
°
°
1500 e
°
°
°
1000 °
°
o
°
500 o
°
°
°
0oe
0 100 200 300 400 500 600 700 800
T,K
[Mpubopusie norpemHocT: Ap = 0,5 kI1A; AT = 0,5 K.
BoiBoa: pu nocTosiHCTBE 00bEMa ra3a COOTHOIIEHUE, BeIpaXkaroliee 3akoH [llapis, cooTBeTcTBYET
rpaduKy JUHEHHON 3aBUCUMOCTH p (AaBneHus ) ot 7 (Temmeparypsl): p =const - T.
3. [TuceMeHHOE TeCTUpOBaHKE HA

MPAKTUYCCKUX 3aHATUAX

1. Ha pucyHke H300pakeH TEPMOJUHAMHYECKUI ITUKJ, COBEPIIAEMBI Ta30M B IIMIIMHApE O] MOPITHEM, B
koTopoM 1-2 u 3-4 — uzorepmsl, 2-3 u 4-1 — anuabatel. BepHo, uTo:

it 1

=5
2

P 3
(25
a v

A. O6X0}_I TCPMOANHAMUYCCKOI'O ITUKJId IPOTUB 4acOBOM CTPCIIKU COOTBCTCTBYCT pa60Te TCIIJIOBOI'O ABUTATECIIA,
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMepbl TUIIOBBIX 3aIaHUT

b. TepmoguHaMuYecKuil UK UMEEeT MaKCUMAJIbHBIA W3 BO3MOXKHBIX UIA TeMIlEpaTyp Ha ydactkax 1-2 m 3-4
KIIA; B.na yuactke 2-3 ra3 He coBepaeT padoty; I'. Ha ydacTke 3-4 ra3 coBepiiaeT padory.

2. Ha pucyHke TpeJCTaBJICHbI 3aBUCUMOCTH CIIEKTPAIBHON CBETUMOCTH a0COJIOTHO YEPHOIO TEJa OT JJIHHBI
BOJTHBI ITPH Pa3HBIX TeMIeparypax. OTHOIIEHHE HHTETPaTbHBIX CBETUMOCTEH MPH ATUX TeMIiepaTypax (IpHUBECTH
MTOSICHEHHE):

I w0 e AL Gonee 2;  b.menee2; B.pasmo2. T.pasHo 4.
3. KoadunmeHnt TemMepatyponpoBOTHOCTH BEIIECTBA!
A. cBs3aH ¢ KOA(QUIMEHTOM €ro TeIIONPOBOJHOCTH; b. He cBs3aH ¢ €ro IUIOTHOCTHIO; B. obGparno
MIPOMOPIIMOHAJIEH YAECTbHON TEIUIOEMKOCTH BellecTBa; [ XapakTepusyeT CKOpOCTh U3MEHEHUS TeMIIepaTyphl
B HECTAllMOHAPHBIX IPOLIECCAX.
4. CornacHo BTOPOMY 3aKOHY TEPMOJMHAMUKH, C TEUCHUEM BPEMEHU:
A. ynopsiioueHHbIe CTPYKTYphl B 3aMKHYTOH CHCTEMe pa3pyliatoTcs; b. B HE3aMKHYTOH cHCTEMe BO3HUKAIOT
YHOpSiIOYeHHBIE CTPYKTYpPHI; B. B He3aMKHYTOU cucteme iroboe Termo HarpeBaercs; . B 3aMKHYTOH cHUCTeMe
1000€ TEJIO OCTHIBALT.
5. Ilpu ko3dhduIMeHTe TEIUIOOTAAYH, CTPEMSIIEMCS K OCCKOHEYHOCTH, TEMIT OXJIKICHHS OJHOPOIHOrO M
M30TPOIHOTO Tefa:
A. He 3aBHCHT OT ero ko3¢ duIreHTa TeMiepaTyponpoBoaHocty;  b. 3aBucut ot popmel Tena;  B. He 3aBucut
OT pa3MepoB Tea;  [. pacTer nmpu yBennYeHUH KOIPPHUIIMEHTA TEMIIEPATyPOIPOBOIHOCTH.

5.2. Kpurepuu, nikanabl OLIEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaunmenoBanue
OIIEHOYHOI'0 IIxajabl olleHUBAHUS
cpeacrBa
Per Kputepun onieHuBaHus1
(KOHTPOJILHO-
100-0anapHas IIsTnéanaLHasn
OII€HOYHOI0
cHcTemMa cucremMa
MeponpHsATHS)
YcTHBIM onpoc niepen OOyJaroIMiics MOJTHO U3JAraeT MaTepran (OTBEYaeT Ha BOIIPOCHI), IACT MPABUIIEHOE OOyuaromuiics
HavgaJIoM JJabOpaTOPHOU | OMpe/elieHIe OCHOBHBIX IMOHITHI; 0OHAPYKMBACT TOHUMAHNE MaTepralia, MOKET JIOITYCKaEeTCsI K
paboThI 000CHOBAThH CBOM CYXKICHUS, MPUMEHHUTD 3HAHMS HA TIPAKTHKE, 3HACT MOCIIEA0BATEIIPHOCTD BBITTOJTHEHUIO
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HaumeHoBaHue
OIIEHOYHOT0 Ixajabl oeHNBAHUS
(Kggif)f;i?{o- Kpurepumn onieHuBaHus
100-6anabHast aTudanabuas
OHEHOTHOTO CUCTEeMa CUCTEeMa
MepOonpHusATHS)
MPOBEICHUSI OTIBITOB M I3MEPEHUI, YCIIOBUS U PEKUMBI, 00ECTICYHBAIOILHE [TOTyYCHUE J1abopaTopHOI
TPABWIILHBIX PE3YJIETATOB U BBIBOJIOB. paboThI
OOyuaromuiicst BaJieeT 3HAHUSMH TOJIBKO TI0 OCHOBHOMY MaTepHally, HO HE 3HAaeT OO6yuaromuiics
OTACJIBbHBIX [ICTaIIefI u OCO6CHHOCTCI71, J0IyCKacT HCTOYHOCTU U UCHBITHIBACT JOITyCKacTCs K
3aTpyaHeHHS ¢ GOPMYyITUPOBKOI ONpeieieHuH, 3HaeT MOCIeA0BaTENFHOCTh IPOBEICHUS BBITIOJTHEHHIO
OITBITOB Y U3MEPEHUH, YCIIOBHS U PEXKHUMBI, 00CCTICUMBAIOIINE TTOTYUCHUE TIPABUITBHBIX nabopaTopHOU
pE3yJIbTaTOB M BBIBOJIOB. paboThI
OO0yuaroruiics o0nagaet parMeHTapHBIMU 3HAHUSIMHU MaTepHaia, ci1ado BiajeeT OOyuJaronuiics
MOHSITUHHBIM arrmapaTroM, HapymacT MoCJICA0BaTCIbHOCTh B U3JIOKCHUHN MaTCpUala, JOITyCKacCTCsA K
JIOTYyCKAEeT HETOYHOCTH B ONPEICTICHUHN MOHSITHIA WU TTPU GOPMYITHPOBKE MPABKJI, H3/1aract BBITIOJTHEHHIO
MaTteprall HeToCIeI0BaTENILHO U JAOMyCKaeT OIIMOKY B U3JI0)KEHUH TIOCIIEZI0BATEIbHOCTH JabopaTopHOK
TPOBE/ICHUSI OTIBITOB ¥ I3MEPEHU, YCIOBUI M PEKUMOB, 00ECIIEUHBAIOIINX TTOTYUCHUE paboThI

TMPpaBUJIbHBIX PE3YJILTATOB WU BEIBOJOB.

Oo0yuaronuiicsi 00HapyXKUBaeT He3HAHUE OOJIBIIICH YacTH MaTeprala JJabopaTopHOit
paboThI, IOITyCKaeT OIIMOKK B (POPMYITUPOBKE OTIPECICHHI, NCKAKAFOIINE UX CMBICIL,
OecropsIOYHO ¥ HEYBEPEHHO M3naraeT Marepuai. OTMEYaroTCsi HEOCTATKH B TIOJITOTOBKE,
KOTOPBIE SIBIISIFOTCS CEPhE3HBIM MPETISITCTBUEM K YCIICIITHOMY BBITTOJHEHHIO JTaO0PaTOPHOM
padoTHI

OOyuaromuiicst He
JIOITYCKAETCsI K
BBITIOJTHEHHIO
nabopaTopHOH

padoThI

IIncepMeHHEBIN OTUET IO
naboparopHoii paboTte

Pabora BEIONTHEHA TOTHOCTHIO. HeT ommmbok B IoTHYecKuX paccykaeHusX. Bo3mMoxHO
HaJU4Kue OAHOW HETOUYHOCTH WJIU OMHCKU, HE SIBISIFOIICHCS CIEACTBUEM HE3HAHUS WU
HENOHMMaHUs yueOHoro MaTepuana. OOyJaronuiics oKa3al MoJHbI 00beM 3HAHUH,
YMEHUI B OCBOCHHUH ITPOUJIEHHON TEMBI U IIPUMEHEHNU €€ Ha IPAKTHKE.

85% - 100%

5 (3auteno)

PaboTa BeIIOTHEHA TTIOJTHOCTHIO, HO 000OCHOBAHHWH IIar0B PEIICHUS HEAOCTATOTHO.
JomnyiieHa ojiHa ommOKa Wiu I1Ba-TPU HEJl0YeTa.

65% - 84 %

4 (3auteHo)

I[OHYIJ_ICHBI Ooree OZ[HOﬁ OIIMOKHY UK OoJiee ABYX-TPEX HCIOYCTOB.

41%-64%

3 (3auTeHo)

Pabora BEIONTHEHA HE MOHOCTHIO. JlOMyIIeHbI TPYObIe OMIMOKH.

1% - 40%

Pabora He BhIIOIHEHA.

0%

2 (He 3aureHno)
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HaumeHoBaHue
OLICHOYHOI'0 [Txanab1 oneHMBaHNS
cpelacTBa
(KOETHOHBHO Kpurepumn onieHuBaHus
P 100-6anabHast aTudanabuas
OIICHOYHOTI'0
CUCTEeMa cucrema
MepOonpHusATHS)
[TucemenHoe 3a BBINIOTHEHNE KAKAOTO TECTOBOTO 3a1aHMsI UCTIBITYEMOMY BBICTABISIOTCS OaJLIBI. 85% - 100% 5 (3aureno)
TECTHPOBAHUE HA MuHnManbHas OIleHKa B Oayiax 3a ogHo 3amxanne — 0, MakcuManbHas — 1. 65% - 84 % 4 (3auTeHo)
- i 0
MPaKTHYECKUX 3aHATHAX | MakcuMaibHas OIleHKa B Oajliax 3a BHIIONHEHHE Beex 4-x 3amannii — 4 (100 %). 41%-64% 3 (3aureHo)
Menee 40% 2 (He 3aureHno)

5.3. IIpomexyTouHas aTTecTalus:

dopMa IPOMeKYTOYHOM
aTTecTaluu

TumnoBeie KOHTPOJIbHBIE 32JaHUSI U HHbIE MATEPHAJIBI
JJIs1 MPOBEIEHUsI MPOMEKYTOYHOM aTTeCTAIlHM:

OK3aMeH
B IIMCBMEHHOM (hopMe 1o Ouieram

BUJIET Ne 1
1. AGCONMOTHOMY HYJIIO TEMIIEPATYP:
A. cootBercTByeT Temmneparypa 0 K;  B. cooTBeTCTBYeT TOUKa HYJIEBOTO IaBJICHHUS;
B. cooTBeTCTBYET OTpHIIaTENbHAS TeMIlepaTypa B rpaaycax Llenbcus; I'. cooTBeTCTBYeT HyneBask SHTPOIHSL.
2. Knacc TouHocTH TepMoMeTpa paseH 2,5. Bes mkana npubopa comepsxut 200 menenumii, nena genenus pasua 0,5° C. A6comoTHas
oImnOKa M3MEPEHUH ITUM NPHOOPOM (TIPUBECTH MOSICHEHHE):
A. 6onee 3° C; b. meree 3°C ; B.3°C; I.04°cC.
3. U3oTepMuuecKue NOBEPXHOCTHU:
A. MoryT mepecekatbes; b. MOTYT 3aMBIKaThCS Ha ceOsl BHYTPH Tela, B. He MOTYT KOHYAThCS Ha TpaHUIax Tena; [ . mpeacTaBisioT
c0001f COBOKYITHOCTH TOYEK IMPOCTPAHCTBA C OJIMHAKOBOM TeMIIEpaTypoi.
4. 3akoH cMmenienns Buna:
A. oTIHCHIBAaET MPOIECCH TEIUIO0OMEHa U3TyYeHHEeM; b. OMUCHIBaeT MpOIecChl KOHBEKTUBHOTO TEIUIOOOMEHA;
B. ycramaBimBaeT B3aMMOCBSA3b MEXIY TEMIEpaTypol H3Tydalollero Tella M JJIHMHON BOJHBI JJIEKTPOMATHHUTHOI'O H3ITyYEHHS,
COOTBETCTBYIOIIEH MaKCUMYMY CIIEKTPAIbHON IIOTHOCTH ITOTOKA M3Ty4YeHHUs aOCOJIOTHO YepHOTOo Teia;  [. He SBISETCS Y4aCTH bIM
ciydyaeM 3akona [lnaHka.

BUJIET Ne 2
1. BHyTpeHHsIs SHEprus uaeaabHOro ras3a:
A. paBHa KUHETHYECKOM SHEPTUN OECTIOPSIOYHOTO JIBYIKEHUS €T0 MOJIEKYJT; b. paBHa KWHETHYECKOH SHEPTUHN YIIOPSIOYEHHOTO
JIBHJKEHMSI €r0 MOJIEKYJT; B. paBHa NOTEHIMAIBHON SHEPTUH B3aUMOJIEUCTBUS €r0 MOJIEKYI;
I". MOXeET U3MEHSATHCS MPH TEIIO0OMEHE U COBEPIICHHUHU T'a30M PabOTHI.
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2. Knacc Ttounoctu 6apometpa paseH 4. Best mikana npubopa conepxut 50 neneHuii, neHa nesieHus paBHa 5 atM. AOCOIIOTHas omnoOKa
M3MEPEHUH THM NpuOOpoM (IPUBECTH HOSICHEHNUE):

A. 6onee 5 aTtm; b. menee 5 aTm; B. 5 arm; I'. 0.5 atm.
3. B mareMaTtuveckoe BeIpaxeHne 3akoHa Oyphe B BEKTOPHOM BHJIC:
A. BXOIWT TPaJIUCHT TEMIICPATYPHI; B. He BXOmUT KO3 (HUIUCHT TCIUIONPOBOIHOCTH,  B. BXOJHUT BEKTOP IJIOTHOCTH TEILIOBOTO

noroka;  I'. BXOAAT MpOU3BOJAHbIE TEMIIEPATYPHI IO MPOCTPAHCTBECHHBIM KOOPANHATAM.

4. OtpaxkaTenbHasi CIIOCOOHOCTH TeJa:

A. 3aBHCHUT OT YacCTOTHI M3IIy4eHUs; b. HEe 3aBHCHT OT TeMIepaTypHl Tena; B. sBiseTcs pa3MepHON BeNMWYHHOHN; [. 3aBUCHUT OT
XHUMHYIECKOTO COCTaBa Tela.

5.4. Kpurepuu, mKaabl OLEHUBAHUS IPOMEKYTOUYHOMN aTTecTalluy y4eOHOW JUCIUIUINHBIL:

dDopMa IPOMeKYTOYHOM
Kpurtepun oueHuBanus IIkajubl OLeHUBAHUS
aTTecTaluu

Dx3ameH 3a BBITIOTHEHHE KAXKAOTO TECTOBOTO 33JaHUS HCITBITYEMOMY BBICTABIISIOTCS 85% - 100% 5
B MUCHMEHHOU (opMe 1o Omeram Oasuiel. MUHMMAaNbHAS OLIEHKA B Oauiax 3a oJaHO 3amanue — 0, 65% - 84 % 4
MakcuMaibHas — 1. MakcumanbHas olleHKa B 0ajuiax 3a BBIIOJHEHUE BCEX 41%-64% 3

3agannii — 4 (100 %).
il ( ) Menee 40% 2
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTCCTAallhH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOQHOﬁ aTTcCTallu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudaanbHas cucrema
Texymuil KOHTPOJIb:
- MIUCbMEHHBIN OTYET 110 JJab0paTOPHOH 0 - 10 6ammoB 2-5
pabore (0 % - 100 %)
- MUCbMEHHOE TeCTUPOBaHHNE Ha 0 - 10 6amoB 2-5
MPAKTHIECKUX 3aHATHIX (0 % - 100 %)
[IpomexyTouHast aTTecTanus: 0 - 100 6ayoB OTIMYHO
9K3aMeH XOpOLIO
HToro 3a cemecTp 0 - 100 6aymnos YAOBJICTBOPUTEIHHO
HEYJIOBJICTBOPUTEIHHO

HOJ'Iy‘IeHHHﬁ COBOKyrIHBIﬁ PE3YJIbTAT KOHBEPTUPYCTCA B H}ITI/I63.J'IJ'IBHYIO CUCTCMY OLICHOK B

COOTBETCTBUU C TAOJIULIEN:

100-6anabpHast cucTemMa

NATHOAJIbHAS CHCTEMA

3a4eT ¢ OLeHKOH/IK3aMeH 3a4er
85 — 100 6amnos OTIMYHO
65 — 84 6atoB XOPOIIO
41 — 64 Ganos YAOBJIETBOPHUTEIHHO
0 — 40 Ganmnos HEYTOBJIETBOPUTEIEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzamust mporpamMmbl TMpeaycMaTpuUBaeT HCIOJIb30BaHHE B Tpolecce OO0ydeHus
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

— npoOeMHast JIEKIIHs;

— MOUCK U 00paboTKa HH(OpPMAIUHU C UCTIOJIb30BAaHUEM ceTH HTEpHET;

- JTUCTAHIIMOHHBIC 00pa30BaTeIbHBIC TEXHOJIOTHH,

— MIPUMEHEHHE NEKTPOHHOTO 00yUEHUS;

- KOMIIBIOTEPHBIE CUMYIISLUU.
7. INPAKTUYECKASA NIOATI'OTOBKA

[IpakTHyeckast HOArOTOBKA B paMKax yueOHOH JUCHUIUIMHBI pealn3yeTcs MpU MPOBEACHUU
MPAKTUYECKHUX 3aHATHH U J1abOpaTOpHBIX padoT, MpelycMaTpUBAIOINX YYacTHE 00yYaroIInXCs
B BBINOJHEHUHM OTJEIBHBIX 3JIEMEHTOB paboT, CBS3aHHBIX ¢ Oyaymed mnpodeccnoHanbHOM
JEATENBHOCTBIO.

IIpoBogsTCsl OTHENBbHBIE 3aHATHSA JIEKUUOHHOIO THMA, KOTOPBIE IIPELyCMAaTPUBAIOT
nepefady y4eOHOM MH(popManuu oOydarolMMcs, KOTOpas HeoOXoauma Il MOCIeqyOLEro
BBITIOJTHEHUS PAKTUYECKON PabOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O ITPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

[Ipn oOyyeHWHM JHUI] C OrPaHWYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAJIHJIOB
WCIIONIB3YIOTCS TOAXOBI, CIIOCOOCTBYIONINE CO3JaHUI0 0e30apbepHOil 00pa30BaTEIHHOU CPEIbI:
TEXHOJIOTUHU I[I/Iq)(bepeHI_II/IaI_II/II/I W MHAWBUAYAJIBHOTO OGy‘-IGHI/ISI, NPUMCHCHUC COOTBCTCTBYIOIIUX
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METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJIb30BAHUE CPEICTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTEIBHBIX WHIWBUIYATbHBIX KOHCYJIbTAIlMi MO H3yYaeMbIM TEOPETUYECKUM
BONPOCAM M TPAKTUYCCKUM 3aHSTHSAM, OKa3aHHE IMOMOIIU IPH MOJArOTOBKE K MPOMEKYTOYHOH
aTTEeCTaIUU.

[Tpu HeoOXommMocTH pabodas MporpamMMa JAUCHUIUIMHBI MOXKET OBITh aJlaTHPOBAaHA IS
obecrnieueHnss 00pa30BaTEIBLHOTO MPOIlecca JIUIAaM ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHCJIC JUIS AUCTAHIIMOHHOTO OOYYCHHSI.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTENBHBIE MaTepHaabl TMPEACTABIAIOTCS B  (dopMax,
JOCTYITHBIX JUTSI U3YYCHUS CTYJIEHTAMU C OCOOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTSAMU C YYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB.

Jlnsi TIOATOTOBKM K OTBETY Ha JIADOPATOPHOM 3aHSATHH CTYICHTAM C OIpaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpPEIHEE BPEMsl YBEIUUHBACTCS 110 CPABHCHHIO CO CPEIHUM BPEMEHEM
MIOJITOTOBKK OOBIYHOTO CTY/ICHTA.

JIJIst CTYIEHTOB ¢ MHBAIMTHOCTHIO UJTU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbs (popma
NPOBE/ICHUS TEKYIIEH U IPOMEXYTOYHOW aTTECTAllMU YCTAHABIMBACTCS C YIETOM WHIUBHYaTbHBIX
NCUX0(U3HIECKUX OCOOCHHOCTEH (YCTHO, MMCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
dbopmMe TeCTUPOBAHUS U T.I1.).

[TpoMexyTodHas aTTecTanus Mo AUCIUILIMHE MOXET MPOBOJMTHCS B HECKOJIBKO 3TalloOB B
dopMe pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYCHHUS OTICIBHBIX TEM IUCHUIUIMHBL [lpn
HEOOXOJUMOCTH CTYACHTY MPEAOCTABIISCTCS JOMOJHUTEIHHOE BPEeMsl I TIOJTOTOBKM OTBETA Ha
JK3aMEHE.

JUJIss OCyIIeCTBICHHSI TPOIEAYP TEKYIIEro KOHTPOJS YCIEBACMOCTH U IPOMEKYTOUHOU
aTTeCcTallMd OOYYAIOIIUXCs CO3JA0TCS, TPU HEOOXOJAMMOCTH, (DOHMIBI OLEHOYHBIX CPEICTB,
aJaNTUPOBAHHBIE JJIS JIUI] C OTPAHMYECHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIOIINE OIICHUTH
JOCTH)KEHUE WMMHU 3alUIAHUPOBAaHHBIX B OCHOBHOHM 00pa3oBaTebHON MporpaMme pe3ysibTaTOB
00y4eHUs W YPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIICTEHIIUH, 3asBICHHBIX B 00pa30BaTEIbHOMN
porpaMMe.

9. MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJINHBI

MaTepHaano-TeXHqucxoe obecnieucHue JAUCHOUIIIIMHBI TTPU 06y‘leHI/II/I C HUCIIOJB30BAHHEM
TPAaAUIUOHHBIX TEXHOJIOTHI 06y‘-ICHI/I$I.

HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JadopaTopuii, MaCTEPCKUX, ONOIUOTEK,
CIIOPT3aJ10B, MOMelIeHU 1151 XpPAHEHHUS U
NPoPHIAKTHYECKOT0 00CTy:KMBaHUSI Y4eOHOT 0
000py10BaHUs U T.IIL.

119071, r. MockBa, Mauslii Kaayaxckuii nepeyiok, gom 1

OcHaleHHOCTh Y4e0HBIX ayANTOPHH, 1adopaTopuii,
MAaCTEpPCKHX, OM0JIMOTEK, CIOPTHBHBIX 327108,
NoMelleHMil VI XpaHeHUs] M NPOPUIAKTHYECKOT 0
00cyKUBAHUA Y4eOHOro 000PyA0BAHMS U T.II.

Aynutopust 11 TPOBEICHUS 3aHSTHIA KommnexT yuebHoit mebenu,
nexmuorHoro trma Ne 1617 TEXHUYECKHUE CPEICTBA OOYICHHUSI, CITyKaITUE JIIIs
IpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION
ayJIUTOPUU:
— HOYTOYK;
— TPOEKTOP
Yuebnas maboparopus Ne 1617 «MexaHuka u JlaGopaTopHast yCTaHOBKA 11O OTIPEIICIICHHUIO
MOJIEKyJIsIpHast pr3nka BA3KOCTH XHIKOCTH MeTooM Ctokca. Cocrtas:

CTEKJISTHHBIN [WINHJP, HATIOJTHEHHBIH TIIUIEPUHOM,
[IAPUKH, CEKYHAOMED, MUKPOMETD.

JlaGoparopHasi ycTaHOBKA MO OMpeeNIeHHE BI3KOCTH
BO3/yXa METOJIOM UCTEUEHHS U3 KaluIspa.

CocTaB: ycTaHOBKa IS OTIPEIETICHUS BASKOCTH
BO3/yXa, CEKyHAOMep, 0apoMeTp, TEPMOMETP.
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HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JabopaTopuii, MacTepcKHX, 0N0INOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPHIAKTHYECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHalIeHHOCTh Y4e0HBIX AyANTOPH, 1adopaTopui,
MacTepPCKHX, 0M0JIMO0TEK, CHOPTUBHBIX 32J10B,
MoMelleHMii VI XpaHeHUs] U NPOPUIAKTHYECKOTO
00cayKUBAHUS Y4eOHOr0 000Py10BAHMS U T.II.

JlabopaTopHasi yCTaHOBKA IO OTPEAeTICHUIO
OTHOUICHUS TEIUIOEMKOCTEH Ta3a MpU MOCTOSHHOM
JIABJICHUU U TP MOCTOSHHOM 00BEME METOIOM
Knemana-/Iezopma.

CocraB: CTEKJISIHHBIN 6aJIOH C MAHOMETPOM, HACOC,
CEKYHJIOMeEp.

VYuebnas nadbopatopust Ne 1603 «DneKTpH4ecTBO U
MarHeTu3M»

Ilonxmtouenue k cetu MHTEpHET.
KomnerotepHas TexHUKa.

IMoMemenns 11 cCaMOCTOSITEIHLHOM PadOTHI
0o0yJaommnxcs

OCHAIIEHHOCTH MMOMEIIEHMI AJI CaMOCTOATEILHOH
pa6oThI 00y4YaI0IMXCS

YuranpHbIHA 3251 OMOINOTEKH:

KomnbroTepHas TeXHUKA.
ITogxmtouenue k cetu MHTEpHET.

MatepuranbHO-TEXHUUYECKOE oOOecreyeHne Y4YeOHONW JUCHUIUIMHBI IpU  OOY4YEeHHH C
MCIIOJIb30BaHUEM JIEKTPOHHOTO O0YUYEHUS U TUCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTHH.
Heo0xoaumoe odopyaoBanue IMapametpbl TexHuveckue TpeGOBaAHUS
[lepconanbHsenif koMmbioTep/ | Be6-Opayszep Bepcus nporpamMMHOTo obecriedeHns He
HOYTOYK/TITaHIIET, uwke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAunexc. bpaysep 19.3
MHUKPO(OH, OmneparrionHas cucrema | Bepcus mporpamMmmHOro obecredeHus He
JUHAMUKH, mwke: Windows 7, macOS 10.12 «Sierray,
JIOCTYT B ceTh MIHTEpHET Linux
Beb-kamepa 640x480, 15 kampos/c
MuxkpodoH mo0oH
JnHaMuKH (KOJJOHKW WUIH | JTIOOBIC
HAYITHUKN)
Cetb (MHTEpHET) IlocTosiHHast ckopocTh HEe MeHee 192 kbut/c
TexHomoruueckoe  oOeCnieYeHHE  pealid3alid  MPOTPaMMBl  OCYIIECTBISIETCA  C
UCIIONIb30BAaHUEM  DJIEMEHTOB  OJJEKTPOHHOW  HMH(OPMAIMOHHO-00pa30BaTENbHOW  CPEIbI

YHUBEPCUTETA.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

T A— Anpec caiita 9bC KosimuectBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3IaHUA (yueoHuk, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3TaHUS (3anonnaemcs 011 U30aHUIL 8 OnbImoTexe
) 2/1eKMPOHHOM 8uU0e) YHusepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1. CagenbeB 1.B. Kypc obmieit pusnuku. B 3-x T. YueOHUK M.: Hayka 2006 91
T.1: Mexanuka. 2007 4
MonekynspHas pu3mka. 2008 2
1986-87 938
2. | I'Bozoxosa U.A. ®uszuka. KomnbroTepHbIi YuebHOE M.: ®I'bOY BO «PI'Y 2022 5
J1a00PATOPHBIA MPAKTUKYM mocooue uM. A.H. Kocsirunay
3. | Kupesos A.IL, Odusznka YuyebOHoe M.: WJIEKCA 2012 220
[lanxapwua W.I1. mocobue
10.2 JlonmomHUTENbHAS IUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC M3IaHUS
1. Kapermes A K. Tennoduszuka. VuebHoe M.: MI'TY 2002 1
Jlanuu 0.1, nocooue uM. H.D.baymana
Cumonos B.I1.
2. Pabunosuu B.A. Tenno¢usnueckue cBoiicTBa Crangapt M.: Crannapt 1970 1

BEIISCTB.
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NHOOPMAINIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl

1. 9BC «JIanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3IaTelIbcKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onekrponnbie m3nanus «PI'Y um. A.H. Koceiruna» Ha miargopme DbC «Znanium.comy
http://znanium.com/
IIpodeccnonanbHabie 6a3bl JAHHBIX, HTHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. PhET (Physics Education Technology) - MonenupoBanue Gu3NUeCcKuX sBICHHIA

https://phet.colorado.edu/

2. Wolfram|Alpha — 6a3a 3HanHuit 1 HAOOP BHIYUCIUTEIBHBIX AITOPUTMOB
https://www.wolframalpha.com/

3. Bubnumoreka nHTepakTHBHBIX MaTepuanos 1C:Ypok — MonenupoBaHue GU3NUECKHUX SBICHHUH

https://urok.1c.ru/library/

11.2. TlepedyeHb NporpaMMHOr0 0OECIIEUEHUS

Neri/im

PexBU3NTHI MOATBEPKAAIOIIETO

IIporpammHoe o0ecnieueHue
aokymMeHTa/ CB0GOIHO pacpocTpaHsieMoe

1.

Windows 10 Pro, MS Office 2019 koHTpakT Ne 18-DA-44-19 or 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM
JUCIUIVIMHBI/MOAY JIsA

B pabouyio mporpamMmy y4eOHOW IUCIUIUIMHBI BHECEHBI W3MEHEHHS/OOHOBIEHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




