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1. OCHOBAHUA ANSl BBEAEHMA YYEBHOW OUCLIUNIUHBI, EE CTATYC

1.1 OcHoBaHuA AnNA BBeAeHust yuyebHonm aucumnnuHbl B1.0.15 TennotexHuka B y4eOHbIN
nnaH:

- ®egepanbHblvi FOCyaAapCTBEHHbIV 0Opa3oBaTenbHbI CTaHO4apT BbICLLIEro 0Opa3oBaHusi MO Hanpas-
nexHno nogrotoskn 35.03.06 ArpouHxeHepus (ypoBeHb Bakanaspuata), YTBEPXAEHHbIN npuka3omM MuHu-
cTepcTBa obpasoBaHusa n Hayku P Ne 813 ot 23 aBrycta 2017 r;

- OcHoBHag npodeccunoHanbHas obpasoBaTenbHasa NporpaMMma BbiCLLEro obpasoBaHms No Hanpas-
nenuo nogrotosku 35.03.06 ArpounxeHepus (Mpodunb « TexHndeckun cepsuc B AlNK»).

1.2 Ctatyc aucumnnuHbl 51.0.15 TennoTexHMka B y4eO6HOM nnaHe:
- oTHOoCcUTCS K ©6a3oBon YyacTu 6noka 61 OlMOI.
- ABMSIeTCA AMCUMNIMHON 06a3aTenbHON ANs n3yveHns obydaroLwmmncs.

1.3 B pabouyio nporpaMMy OWCUWMIIMHBI B YCTAHOBSIEHHOM TOpPsiAke MOryT ObiTb BHECEHbI
M3MEHEHMS W [OMOJSIHEHMS, OCYLUECTBMsSieMble B pamKax MNaHOBOro eXerogHoro W CUTyaTUBHOIO
COBEPLLEHCTBOBAHUSA, KOTOPble OTpaxatoTcs B .9 paboyelt Nporpammel.

2. LENEBAA HAMPABJIEHHOCTb U NINAHUPYEMBbIE PE3YNIbTATblI OBYYEHUA MO OAUCUUNIUHE.
JIOTMYECKUE U COOEPXATENIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUMIINHDbI
Cc Apyrumu auCUUMIMHAMU U TNMPAKTUKAMU B COCTABE OrlNon

2.1 Tpouecc nsyyeHusa aucumnnuHel 51.0.15 TennoTtexHuka B LENOM HanpasneH Ha MNOArOTOBKY
obyuvatoLlerocs K pelleHuo 3agad npodeccnoHanbHOW AeaTeNbHOCTU CneayoLwWmx TUMOB: NPOM3BOACTBEH-
HO-TEXHOMNOrM4ecKoMy, OpraHn3aLOHHO-yNpaBneH4YeckoMy, NPOEKTHOMY; K peLLUeHU0 UM NpodeccuoHarnb-
HbIX 3ajad, NpegyCMOTPeHHbIX eaeparnbHbiM rocyaapCTBEHHbIM 0bpa3oBaTenbHbIM CTaHAapPTOM BbiCLUE-
ro npodgeccuoHaneHoro obpasosaHus (®rOC BO) no HanpasneHuto noarotoeku 35.03.06 ArponHxeHepus,
a Takke OrlOIMN BO yHuBepcuTeTa, B paMkax KOTOpPOW npenofaétcsa AaHHas AUCUUNnHA.

Llenb aucumnnuHbl: npnobpeteHne obyvaloLwLmMMUCA TEOPETUYECKNX 3HAHUA U NMPAKTUYECKUX HaBbIKOB,
HeoOXOoOMMbIX Ansl OCBOEHUst MpOrpaMM OWCLMMNUH NpodecCMoHanbHOro UMkna noaroToBku GakanaBpoB
HanpasneHus 35.03.06 ArponHXeHepus.

2.2 MepeyeHb KOMNETEHLMUN C YKasaHUeM 3TanoB Ux oopMMpoBaHUA B pe3ynbTaTe OCBO-
eHus y4ebHOM AUCLMNIIUHDI:
B pesynbratre ocCBOeHMA AuMcUMNAMHBL - ODyvyawwmincs [omkeH obnagaTte  cnegylowumu
KOMMNEeTEHLMUAMN:

KomneTteHuun,

Koa n Hanme- KoMnoHeHTbI KoMneTeHL NN
B hOpMMPOBaHMK KoTo- HOFI;aHVIe VIH dopmMUpyeMble B paMkax JaHHOMW :I/ICI’_LI/II'IJ'II/IHI:-I
pbIX 3ageACTBOBaHa guc- PMUPY P
AuKaTopa ao- (kak oxxugaembln pesynbTaT ee OCBOEHNS)
uuniauHa _
CTVOKEHUN 3HaTb M NOHU MeTb JenaTb BNageTb HaBblkamu
Ko HanMeHoBaHue KOMMeTeHUUn ymere A A
MaTb (pencTBoBaTb) (MMeTb HaBbIKN)
1 2 3 4 5
O6wenpodeccMoHanbHblie KOMNeTeHUUn
CnocobeH pewatb | OMK-1.1 Ucnonb- | OcHoBHble 3ako- | PaccuuTbiBaTh OC- HaBblkamu pacyeTa u
TUNOBbIE 3afaun | 3yeT  OCHOBHblE | Hbl TEPMOAMHA- HOBHble MapaMeTpbl | 3KcnnyaTaumm Tenno-
npodeccroHansbHON | 3aKOHBI ecTe- | MUKU U Tenno- TENMOTEXHNYECKOTO | BbIX MaLUWH
LeaTenbHOCTH Ha | CTBEHHOHay4HbIX | MaccoobmeHa. o6opynoBaHus 1
OCHOBE 3HaHWM OC- | AUCUMMAWH  Ans TENMOBbIX YCTaHO-
HOBHbIX 3aKOHOB | pELUEHWsI  CTaH- BOK.

MaTemMmaTn4eCckmnx N | AapTHbIX 3agad B
€CTeCTBEHHbIX HAayK C | COOTBETCTBUA C
npuMeHeHnem WH- | HanpasJl€HHO-

OlMNK-1 | dopmaumoHHo- CTbl0 Mpodpeccu-

KOMMYHUWKaLMOHHBIX | OHanbHOW  Jes-

TEXHOIOrMN TENbHOCTK
OrlK-1.2 Wcnonb- | OCHOBHbIE Ma- MpumeHaTs mate- MeTogamu pacyeta
3yeT 3HaHWe Ma- | TemaTudeckue MaTunyeckue MeTo- TENNOTEXHUYECKOTO
TEMaTUYECKUX MeToAbl Ans pe- | Obl NpU peLlueHnm obopynoBaHus
MeToaoB ans | weHusa 3agad B WHXEHepPHbIX 3aga4
pelweHns  cTaH- | arpovHxeHepuu B arponpoMblILLfEH-
OapTHbIX 3agay B HOM KOMnnekce

COOTBETCTBUMN C




HanpasneHnem

OrK- 5

npoceccmoHanb-

HOM  pesTenbHo-

ctm
foToB k yyactuo B | OMNK- 5.1 Yuact- | MNpouecchl, npo- | Onpegensate  Ten- | MeTtognkamu nposefe-
nposeaeHnm ByeT B 3Kcrepu- | xogsuime npu | NoTexHu4eckne HUA  3KCMepuMeHTa W
SKCMEepVMEHTanbHbIX | MEHTamnbHbIX WC- | HarpeBe, OXNa- | XapakTepuCTUKK OLIEHKN ero pesynbTa-
nccnenosaHuin B | criejoBaHUsAX Mo | XAEeHUW, Tenno- | aKcnepuMeHTanb- TOB
NpoEeCCMOHanbHON | UCNbITAHUIO n MaccoobmeHe, | HbIMM  MeToAaMM,
AeaTenbHOCTH CenbCcKOX03AW- KOHCTpYKLUn npoBOAUTL  U3Me-

CTBEHHOM TEXHWU- | TeNMnOBbIX  Ma- | PEHUSA U OLeHUBaTb

K1

lIWH, Uenb npo-
Be[eHNA SKcre-
pyMeHTa

nx pesynbraTbl

OrlK- 5.2 Cnoco-
6eH npoBoauTb
n3MepeHus 7]
HabnoaeHns,
obpabaTbiBaTh "
npeacTaenaTb
3KCNEPUMEH-
TanbHble OaHHble
" pe3ynbTaTbl
UCNbITAHUN

OCHOBHbIE U3me-
puTenbHble Npu-
60pbl N NHCTPY-
MEHTbI

[paBunbHO 1c-
nonbL3oBaTh cpesa-
CTBa U3MepeHUN

MeTtopnamu o6paboTkm
3KCNepUMEHTarbHbIX
nccnegoBaHum




2.3 OnucaHue nokasarenem, KputepueB U LLKan oueHnBaHuUA U 3tTanosB d)OpMVIpOBaHMﬂ KOMneTeH-
uun B paMKax gucumuniinHbl

YpoBHM CHOPMMUPOBAHHOCTU KOMMNETEHLNN

KOMMeTeHLMSA
MWUHUMAaTb- o o
He cdopmu- M1t cpeaHui BbICOKUN
poBaHa
OueHkn chopMNPOBaAHHOCTM KOMMETEHLNI
2 3 4 5
OueHka «He- | OueHka OueHka «xo- | OueHka
ydoenemeo- «yodoere- powo» «OMJITUYHO»
pumesnbHoO» meopu-
mersibHO»
Xapaktepuctmka cpOpMMUPOBAHHOCTM KOMMNETEHLUM
Koa KomneteHumss | Cchopmu- Cdopmumpo- | Copopmumpo- dopmbl
WH- MHan- B MOMHOM Me- | POBAHHOCTb | BAHHOCTb BaHHOCTb n cpen-
AekKc KaTo- MNokasa- pe He cdop- | KOMNeTeH- KOMMeTeH- KOMMeTeH- cTBa
n pa Nhau- Tenb oOue- | MmypoBaHa. UM COOT- | UM B LIENOM | UMM MOMHO- | o
Hasea | OO- KaTopb! HMBaHUA — | MimetroLmxca BEeTCTBYeT COOTBET- CTblO  COOT- TpOnS
Hne cm- KOMMe- 3HaHKA, 3HaHW, yMe- | MUHUManb- | CTBYeT Tpe- | BETCTBYET dop-
KOM- KeHu1 TeRLMN YMEHWs, HUA W HaBbl- | HbiM Tpebo- | BoBaHUAM. TpeboBaHu- MMpoO-
ne- KOM- HaBbIKN KOB HeOoCTa- | BaHUSAM. Mmetowuxcsa | asm.  Umeto- BaHNS
TEH- ne- (BnageHns) | TouHo ansa | merowmx- 3HaHWUN, wmxest  3Ha- | ovne-
umn TeH- peLeHnsa CSl  3HaHUN, | yMEeHUn, HUWA, YMEHWUN, TeHLWiA
ummn NpaKkTUYecKnx | yMeHun, HaBblKOB U | HAaBbIKOB U
(npodheccno- | HaBbIKOB B | MOTMBaUUW B | MOTMBALMM B
HamnbHbIX) 3a- | uenomMm [o- | uenom  Jdo- | NofHon mepe
nav CTaTOYHO CTaTO4YHO OO0CTaTO4YHO
ONns  pewe- | Ans  pewe- | ona  pele-
HUS  npak- | HKS CTaH- | HUA  CNOX-
TUYECKUX OapTHbIX HbIX MpaKTuK-
(npodpbeccu- | npakTnye- YeCKMX
OHanbHbIX) | cknx  (npo- | (mpodheccu-
3apad deccuno- OHanbHbIX)
HanbHbIX) 3apaq
3agad
Or1K- Mon- OcCHOBHbIE YpoBeHb MwuHumane- | YpoBeHb YpoBeHb
1 HoTa 3aKOHbl Tep- | 3HAHUMA HU- | HO nony- | 3HaHui B | 3HaHWI B
Cno- 3Ha- MOOMHAMMUKN | XKe MWHWU- | CTUMbIN obbeme, co- | obbeme, co-
cobeH HWUIA N Tennomac- | ManbHbIX YpOBEHb OTBETCTBY- OTBETCTBY- Mpen-
pe- coobmeHa. TpeboBa- 3HaHWUR, fowem npo- | owemM npo- | aK3a-
watb HUA, UMenu | OonyLleHo rpamme nof- | rpamme noAa- | MeHa-
TMNo- MECTO T[py- | MHOTO  He- | TOTOBKW, [O- | roOTOBKM, 0e3 | unoH-
Bble Oble owmnb- | rpydbIx nywieHo He- | owmnbok HbIN
3apa- Kin oLInbokK CKOINbKO  He- TecT;
un rpyobIX OLun- Teope-
npo- bok Tnye-
dec- Hann- | Paccuuntbl- Mpn pewe- | MNMpogemoH- | Npoaemon- MpooemoH- Cckue
cuo- OrK- yne BaTb OCHOB- | HUM  CTaH- | CTpMpOBa- CTpMpOBaHbl | CTpUPOBaHbI | BOMpPO-
Hanb- | 1.1 yme- Hble  napa- | AapTHbIX Hbl OCHOB- | BCE OCHOB- | BCE OCHOB- | Cbl 3K-
HOW HWIA MeTpbl Ten- | 3agad He | Hble  yMe- | Hble YMEeHUs, | Hble YMeHus, | 3ame-
aes- norex- NPOOEMOH- | HUS, pelle- | pelleHbl BCce | pelleHbl BCe | Hauu-
Tenb- HNYECKOro CTpUpUpO- Hbl TUMOBbIE | OCHOBHbIE OCHOBHbIE OHHOro
HOCTH obo- BaHbl oc- | 3agauu C | 3agaun C | 3agaymn c | 3apa-
Ha pPyOOBaHUS U | HOBHbIE HerpyobIMK1 | HerpyobIMu OTOENbHBIMU | HUS;
OCHO- TENNoBbIX YMEHMUs, owmnbkamn, | owmbkamu, HecyLe- Koh-
BE YCTa-HOBOK.. | UMENU Me- | BbINOMHEHb! | BbIMOMHEHbI CTBEHHbIMU TpOrb-
3Ha- CTO rpybble | Bce 3aga- | BCe 3afaHus | HegoyeTamu, | Has
HUI ownbKkm HUS, HOHE B | B MOMHOM | BbIMOMHEHbI paborta
oc- NOMHOM obbeme, HO | Bce 3agaHus
HOB- obbeme HeKoTopble C | B NMONHOM
HbIX HegovyeTamu | obbeme




3aKo- Hanu- | HaBblkamu Mpn pewe- | NUmeeTcs MpoaemMoH- MpogoemoH-
HOB une pacyetra W | HAM  CTaH- | MMHUManb- | CTPUPOBAHbI | CTPMPOBAHDI
ma- HaBbl- | 3KcnnyaTa- OapTHbIX Hbll Habop | 6asoBble HaBblku Npu
Tema- KOB umm  Tenno- | 3agad He | HaBbIKOB HaBblkKM NpPW | peLleHun
Tn4e- (Bna- BbIX MaLUVH npooemMoH- | Ans  pelle- | pelieHnn HecTaHOapT-
CKUX U OeHune CTPUPOBaHbI | HASI  CTaH- | CTaHOAPTHLIX | HbIX  3adad
ecTe- onbl- 6a3oBble OapTHbIX 3a4a4 Cc He- | 6e3  owwmnboK
CTBEH TOM) HaBbIKW, 3agay C He- | KOTOPbIMU N He[o4eToB
HbIX uvenn Mme- | KOTOpbIMU HeJoYeTamm
Hayk C CTO rpybble | Hego4veTa-
npu- OLINGKM MU
me- Mon- OCHOBHble YpoBeHb MuHumans- | YpoBeHb YpoBeHb
HEeHU- HoTa maremaTunye- 3HAHUM HKU- | HO gony- | 3HaHun B | 3HAHMN B
em 3Ha- CKne  MEeTOAbl | e  MUHU- | CTUMBIN obbeme, co- | obbeme, co-
WH- HIA AnA  PELWIEHT | \abHbIX ypOBEHb OTBETCTBY- | OTBETCTBY-
chop- :ljliflKae:eB Mamrpo- TpeGoBa- 3HaHUI, joleM npo- | loWweM  npo-
ma- P HUA, MMenu | AonyLweHo rpamMme nog- | rpamme nog-
LNOK- MECTO Trpy- | MHOTO  He- | TOTOBKW, [O- | rOTOBKM, 6e3
HO- Oble owunb- | rpybdbIx nyweHo He- | owmnbokK
KOM- Kn owmnbok CKOMNbKO He-
Mpego-
MYHU- rpybbix oLwm-
Kaum- 60K oKsa-
OH- Hann- | MNpumeHnaTs Mpn pewe- | NMpogemoH- | Npogemon- MpooemoH- MeHa-
HbIX yme maremaTtuye- HUM  CTaH- | CTpUpoBa- CTPUpPOBaHbI | CTPUPOBAHDI HUOH-
Tex- yMe- CK€ METOAB! | napTHBIX Hbl OCHOB- | BCE OCHOB- | BCE  OCHOB- HbM_
Horo- HWiA NPV PEWEHMN | 3anay  He | Hble  yMe- | Hble yMeHus, | Hble ymeHus, | oo
rni VIFKGREPHBIX NPOOEMOH- | HUSA, pelle- | pelleHbl BCe | pelleHbl Bce Teope-
3ajad B arpo- Tn4e-
npombiwnex- | CTPAPYPO- Hbl TUNOBbIE | OCHOBHbLIE OCHOBHblE ckve
Onk- HOM KOMMnek- | BaHbl oc- | 3aga4m  C | 3agaum C | 3agauu c BONpO-
192 ce HOBHblE HerpybbiMn | HerpyobiMu oTAemnbHbIMM | T
yMeHus, oLumbkamm, owmbkamn, HecyLle- 3aMe-
UMenn Me- | BbIMOSIHEHbI | BbINOMHEHbI | CTBEHHbLIMM
CTo rpybble | Bce 3aja- | BCe 3ajaHus | Hego4yetamu, Haun-
owmnbku HWS,, HOHE B | B MOMHOM | BbIMOAHEHbI | OHHOTO
MOSTHOM obbeme, HO | BCe 3agaHus 3au§-
obbeme HekoTopble C | B MOSTHOM Em’
HepoyeTamMu | obbeme OH-
Tponb-
Hanu- | MeTogamu Mpu pewe- | Umeetcs lMpooemoH- MpogoemoH- Hasi
yme pacyeTa Ten- | HuM  cTaH- | MMHUMarnb- | CTPUPOBAHbLI | CTPUPOBAHbI
NoTexHuYe- v pabota
HaBbl- OapTHbIX Hbll Habop | 6a3oBble HaBblku Npu
KOB CKOrO  0B0PY- | 3504y He | HaBbIkoB HaBbIKM MPU | peLleHun
(Bna- AoBanA npooemMoH- | Ans  pelle- | pelieHnn HecTaHOapT-
OeHune CTPUPOBaHbI | HASI  CTaH- | CTaHOAPTHLIX | HbIX  3adad
onbl- 6asoBble OapTHbIX 3aga4y c He- | 6e3 owwmnbok
TOM) HaBbIKW, 3agay C He- | KOTOPbIMU N He[o4YeToB
uvenn Mme- | KOTOpbIMU HeJo4yeTamm
CTO rpybble | Hego4veTa-
OLINGKM MU
Ol1K- Mon- Mpoueccsl, YpoBeHb MuHumans- | YpoBeHb YpoBeHb Mpeo-
5 To- HoTa npoxoadwime | 3HaHUW HU- | HO gony- | 3HaHun B | 3HAHMN B | 3K3a-
TOB K 3Ha- npu Harpese, | XX€  MMWHU- | CTUMbIN obbeme, co- | obbeme, co- | MeHa-
yya- HUI OXNaXaeHun, | ManbHbIX YPOBEHb OTBETCTBY- OTBETCTBY- LIMOH-
CTUIO Tenno- n | Tpebosa- 3HaHURN, IoWwem npo- | lWem npo- | Hbln
B OnkK- Maccoo6- HWA, MMenu | AonyweHo rpamMme nog- | rpamme nof- | TecrT;
npo- 5 1 MeHe, KOH- | MECTO [py- | MHOTO  He- | TOTOBKM, [O- | rotoBku, 6e3 | Teope-
Beae- | CTPYKL MM Oble  owunb- | rpydbix nyweHo He- | ownbok Tnye-
HUM TennoBbIX Ku owmnbok CKONbKO  He- ckue
3KC- MaLLWH, uenb rpybbix oLwm- BOMpO-
ne- npoBeaeHns bok Cbl  93K-
pu- 3KCnepMeH- 3ame-
MEH- Ta Hauu-




Tanb-
HbIX
nc-
cne-
JoBa-
HUA B
npo-
dec-
cuo-
Hamnb-
HOM
pes-
Tenb-
HOCTMU

Hann- | Onpepenate | Mpu pewe- | MNpogemoH- | MNMpogemoH- MpogoemoH- OHHOro
une TENNOTEXHU- | HUA  CTaH- | CTpMpoBa- CTPUpOBaHbl | CTPUPOBaHbl | 3ada-
yme- Yyeckme  xa- | JapTHbIX Hbl OCHOB- | BCE OCHOB- | BCE  OCHOB- | HUS;
HUI pakTepucTu- | 3agad He | Hble  yMe- | Hble YMEHWUs, | Hble yme- | KoH-
KA 3KCMepu- | MPOOAEMOH- | HUsl, pelue- | pelleHbl BCE | HUS,pELUEeHbl | TPOSb-
MEHTarnbHbI- | CTPMPUPO- Hbl TUNOBbIE | OCHOBHbLIE BCE OCHOB- | Has
MU MeToga- | BaHbI oc- | 3aga4m  C | 3agaum c | Hble 3agaum | pabota
MW, NPOBO- | HOBHbIE HerpybbiMn | HerpyobiMu C oTAenbHbI-
OUTb  U3Me- | yMeHus, owmnbkamun, | owmbkamu, MW Hecylle-
peHus W | UMENNn Me- | BbIMOSHEHbI | BbIMOSIHEHbI | CTBEHHBIMU
oueHnBaTb CTo rpybble | Bce 3afja- | BCe 3agaHus | Hego4yeTtamu,
nx pesynbTa- | ownbKm HWS,, HOHE B | B MOMHOM | BbIMOJSHEHbI
Thl MOSTHOM obbeme, HO | BCe 3agaHus
obbeme HekoTopble C | B MOMHOM
HegoyeTamu | obbeme
Hann- | Metogukamn | MNpu pelwe- | UmeeTcs MpooemoH- MpooemoH-
yne NPOBEAEHUS | HAM  CTaH- | MUHUMarb- | CTPUPOBAaHbI | CTPMPOBAHbI
HaBbl- | 9KCMEPUMEH- | JapPTHbIX Hbll Habop | 6asoBble HaBblku Npu
KOB Ta U OUEeHKU | 3agad He | HaBbIKOB HaBblKM NpPW | peLleHun
(Bna- ero pe- | NPOAEMOH- | AN pelue- | peLleHnm HecTaHOapT-
OeHne | 3ynbTaToB CTPUPOBaHbI | HASI  CTaH- | CTaHOAPTHLIX | HBIX  3adad
onbl- 6a3oBble OapTHbIX 3agay c He- | 6e3 owwmnboK
TOM) HaBbIKW, 3agay Cc He- | KOTOPbIMU N HeJo4eToB
uvenn Mme- | KOTOpbIMU HeJo4YeTamm
CTO rpybble | Hego4veTa-
owmnbku MU
Mon- Mpoueccsl, OCHOBHble MuHumans- | YpoBeHb YpoBeHb
HoTa npoxoasdiune | “U3Meputenb- | Ho aony- | 3HaHuM B | 3HaHWN B
3Ha- npu Harpese, | Hbl€ MPUBOPLI | crympii obbeme, co- | obbeme, co-
HIVA oxnaxaeHun, | 1 VHCTRY" | ypopens OTBETCTBY- OTBETCTBY-
Tenno- n | MeHTE! 3HaHWMN, oweM npo- | towem  npo-
Maccoob- JonyLieHo rpamMme nog- | rpamme nog-
MEHe,  KOH- MHOFO  He- | FTOTOBKW, [0O- | rOoTOBKK, 6e3
CTPyKUMM rpybbix nywieHo He- | owmnbok
TennoBbIX owmbok CKONbKO  He-
MaLLUWH, uernb rpybbix oLwm- Mpeo-
npoBeaeHus bok 3K3a-
3KCnepMeH- MeHa-
Ta LMOH-
Hann- | Onpegensatb | lNpaBunbHo MpogemoH- | Mpoaemon- MpoaemoH- HblIiA
yvne TENNOTEXHU- | UCMOMb30- CTpupoBa- CTpUpOBaHbl | CTPUPOBaAHbI | TECT;
yMe- Yyeckme xa- | BaTb Cped- Hbl OCHOB- | BCE OCHOB- | Bce  OCHOB- | Teope-
HWN pakTepucTu- | €782 Msme- Hble  yMe- | Hble YyMeHus, | Hble  yMme- | Tude-
KM  3Kcnepu- perMv HWS, pelle- | pelleHbl BCE | HUS,PELUEHbl | Ckue
OrK- MeHTarnbHbI- Hbl TUMOBbIE | OCHOBHbLIE BCE OCHOB- | BOMpO-
5.2 MU MeToAa- 3agaym  C | 3agaum C | Hble 3agayum | cbl  9K-
MKW,  MpOBO- HerpyobIMK1 | HerpyobIMu C OTAenbHbl- | 3ame-
OUTb  n3me- owmbkamun, | owmbkamu, MW Hecylle- | Hauu-
peHus " BbIMOMHEHb! | BbIMOMHEHbl | CTBEHHBLIMU OHHOrO
oueHnBaTb BCe 3aja- | BCe 3afaHus | HegodeTamu, | 3aga-
nx pesynbTa- HWS,, HOHE B | B MOMHOM | BBIMOJSIHEHbI | HUS;
Thl MOMNHOM obbeme, Ho | Bce 3apaHus | KoH-
obbeme HekoTopble C | B MOMHOM | TPOnb-
HegoyeTamu | obbeme Has
Hann- | Metogukamu | Metogamu MuHumanb- | MNMpoaemMoH- MpooemoH- paboTta
yne nposefeHuns obpaboTku Hbln Habop | CTPMPOBaHbLI | CTPMPOBAHBI
HaBbl- | aKCriepumeH- | SKCIEPUMEH- | papyikoB GaszoBble HaBblkM NpK
KOB Ta 1 oueHkn | TANbHBIX UC- 1 nng heje- | HaBblkm  Npw | pelueHny
(Bna- ero pe- CNCAOBAHM | s cram- peLleHnm HecTaHOapT-
OeHne | 3ynbTaToB OapTHbIX CTaHOapTHbIX | HbIX  3agay
onbl- 3agay c He- | 3agay c He- | 6e3  owwmnbBOK
TOM) KOTOPbIMM KOTOPbIMU 1 HeJo4eToB
HepgoyeTa- HeJo4yeTamm

MU




2.4 Jlornyeckne un cogepxatefibHble B3aMMOCBA3M AUCLUNIUHbI C APYTMMU AUCLUUNTIMHAMU U
npakTukamm B coctase OIOIM

OvcumnnuHel, NPaKTUKU®, Ha KOTOPble onMpaeTcs
cogepXaHue AaHHOW ANCLMNIUHDI
MepeyeHb TpeboBaHuiA, MHpeke n HaumeHoBaHmne
ChOPMMPOBaHHbLIX B XO4€e WHaekc n HanmeHoBaHne Awuc- AVCLMNIVH, NPaKTUK, C
N3y4YeHns NpeaLecTByo- LMMIVH, NPaKTUK, AnS KOTOPbIX KOTOPbIMW J@aHHas aANCLM-
MHpekc n HammeHoBa- LLMX cofiepXaHue faHHOW AncCLm- nnvHa ocBavBaeTca na-
HVe (B MOOanbHOCTW «3HaTb U NIVHBI BICTYNaeT OCHOBOW pannernsHO B Xo4e OOHOro
NOHUMaTb», KYMeTb Ae- cemecTpa
natb», «BnafaeTb HaBblka-
MU»)
3HaTb: dyHOameHTanbHble | 51.B.01 ABTomaTtuka B51.0.25 OcHoBbl B3aumo-
pasgenbl U3VKW, B T.M. 3aMEHSeMOCTU U TEXHWNYe-
dm3nyeckme OCHOBbI Me- CK1e nsmepeHust
XaHWKK, MOMEKYNAPHYIO
dU3NKy 1 TepMoaNHaMUKY, B51.0.27 SnekTpoTexHuka
SMNEeKTPU4eCTBO U MarHe- 1 3MeKTPOHMKa
TWU3M, ONTUKY, aTOMHYK U B1.0.14 M-
SIAEPHYI0 r3nky B3.01(0) BeinonHexve v 3awuta | pasnuka
51.5.06 duanka YMeTb: Vcnonb3oBaTb U- | guimycKHOI KBanNMUKaLMOHHOI
3M4eckMe  3aKoHbl  ANA | paboThl
oBrageHus OCHOBamu
TEOPUM N NPaKTUKN UHXe-
HepHoro obecneyeHus
ATK; oueHuBaTtb pesynb-
TaTbl U3MEpPeHUin
Brnagetb: Metopamn npo-
BeAEHNA (U3NYECKUX W3-
MepeHui

* - ons HEKOTOpPbIX ANCUUNITNH NepBOoro roga o6yqum| uenecoo6pa3Ho yKasaTb Ha B3aMMOCBSI3b C NpeaLlecTByoLLen
NoLroTOBKOM 06yqarou.w|xc9| B CTapLUen LKone

2.5 ®dopmMbl MeTOoAUYECKUX B3aUMOCBA3EeM QUCLUNSIUHBLI C APYTMMU AUCLMNTIMHAMU U
npakTukamu B coctaBe OIMOIM

B pamkax meTogmyeckon paboTbl NPUMEHSAIOTCA cneayolmne opMbl METOAMYECKNX B3aMMOCBSA3EN:

—  YYET coepxaHusi NpeaLecTBYOLWNX QUCUUNINH nNpyu dopMmnpoBaHMn pabodeli nporpammbl Mno-
cneayroLlen AUCLMNIUHLI,

— cornacoBaHue paboyen nporpaMmMbl NpeaLecTBYOLLEA ANCUUNNNHBI BeQyL MM npenogaBaTenem
nocrnenywLwen oUCUNMnHbI;

— COBMECTHOe 0OcyxaeHue BegylwMu npenofaBaTensmu npeawecTBYOLWER U MocreayloLlen
OncumniinH pes3ynbTaTtoB BXOAHOINo TECTUPOBAHUA No nocne,qyrou.l,elh ancumnnumHe;

— y4yacTume Befyllero npenogasartens nocrneayloler AMCUMNAMHBL B npouenype npuéma 3ade-
Ta/ak3amMeHa no npeabigyLLen.

2.6 CoumnanbHo-BOCNUTaTENIbHLIN KOMMNOHEHT AUCLUMIIUHBI

B ycnoBsuax CO3aHHOM BY30M COLHMOKYJBTYpPHOW cpenbl B pe3ynbTaTte U3ydeHUd JUCLUNIUHDBI:
dopMMPYOTCS MUPOBO33PEHME U LEHHOCTHbIE OpPUEHTaUMM OOY4YalLIUXCS; UHTENNEeKTyanbHble YMEHMs,
Hay4yHOEe MbILUNIEHNE; CNOCOBHOCTb MCMONb30BaTh MOJTyYeHHbIe paHee 3HaHWSl, YMEHWS, HaBblkK, pa3BuUTUE
TBOPYECKMX Hayar.

BocnuTatenbHble 3agayn peanusytoTcst B npouecce obLleHus npenogasaTtensi ¢ obyyaowmumucs, B
NCNONb30BaHUN aKTUBHbIX METOAOB 00y4eHus1, NobyxaarLwmx obyyarLWmnxca nposiBuTbL cebst B COBMECTHOM
OEATEeNbHOCTU, MPUHATH OUeHOoYHoe pelleHue. KonnekTuBHble BuAbl OEATENbHOCTU  CNocOGCTBYHOT
NpMoBOpEeTEHUI0 HaBLIKOB pPaboTbl B KOMMEKTMBE, YMEHMS ynpaBneHust kornnektmsoMm. CamocTodaTenbHas
pabota cnocobcTByeT BblpaboTke y obydaromxcs CnocobHOCTU MpPUMHUMATL peLleHWe U HaBbIKOB
CaMOKOHTPONA.

Yepes cesa3b ¢ HUPO, ocyuwecTtBnsemon Bo BHey4eOHOe BpeMsi, COLManbHO-BOCMUTATENbHbIN
KOMMNOHEHT OPMEHTMPOBAH Ha:

1) apantaumio M BCTpamBaHWe oby4yawolmMxcs B 0OLLEeCTBEHHYIO XM3Hb BY3a, ykpenneHue
MEXITMYHOCTHbIX CBSI3E 1 YBEPEHHOCTW B NMPaBUIbHOCTW BIGpaHHOM npodeccuy;

2) npoBedeHWe CUCTEMATUYECKOM W  LieneHanpaBreHHon npodopueHTaumnoHHon paboThl,
dopMMpoBaHME TBOPYECKOrO, CO3HATENbHOMO OTHOLLEHUS K TPpYAY;

3) hopmmpoBaHne OBLLEKYNBTYPHBLIX KOMMETEHLUUNA, YKPENSIEHNE JNIUYHBLIX U FPYMMNOBbIX LEHHOCTEN,
00LLEeCTBEHHbIX LIEHHOCTEN, LLEHHOCTU HEMPEPbLIBHOIO 06pa3oBaHus;

4) rpaxgaHCcKo-npaBoBOe BOCMUTAHUE JINYHOCTY;



5) natpuoTudeckoe BOCMMTaHWE oOOy4YatoLMXcs, OpMUPOBaHME MoAeNn npodeccmoHanbHoOM
3TUKM, KYNbTYPbl 9KOHOMUYECKOTO MbILLMEHWS1, eN0BOro obLeHus.

Ob6beamHeHne anemMeHToB 06pa3oBaTenbHOW U BOCMUTATENbHOW COCTaBMAOLEN ANCUUNUHBI CMO-
cobcTByeT (hOPMUPOBAHMIO OBLLEKYNBTYPHBLIX KOMNETEHLNIA BbIMYCKHUKOB, KOMNETEHLNA CoLMansHOro B3a-
UMOLENCTBUA, CamMoopraHM3auum M camoynpaBfeHusi, CUCTEMHO-AeATENbHOCTHOIO XapakTepa, co3faaet
yCrnoBwus, Heo6XoANMbIe AN BCECTOPOHHEro pas3BUTUS NINYHOCTM.

3. CTPYKTYPA U TPYOOEMKOCTb YYEBEHON AUCLUMNNUHDI
OucumnnuHa n3yyaetcsa B 6 cemectpe 3 Kypca o4Hasi popma obyyeHus, 7,8 cemecTp 4 Kypc 3ao4-
Has doopma 0ByYeHus.
MpopomkntensHocTb cemectpa_14 1/6  Hepene.
OOwas TpyaoeMKoCcTb AMCUMNINHBI cocTaBnseT _3  3ayeTHbiXx eamHud, 108 yacos (B T.4. 36 Ha k-
3aMeH).

TpypoemkocTtb, 108 yac
cemecTp, kypc*
OyHas /
Bug y4ebHow paboTbl OYHO- 3aouHas opma
3a04Has
¢dopma
6 cem. 4 Kypc 7 ceMm. 4 kypc 8cem.
1. AyauTopHbIe 3aHATUSA, BCEero 48 2 8
- neKuumn 20 2 2
- MpaKTUYECKME 3aHATUSA (BKIOYasi CEMUHAapPhbI) - - -
- nabopaTtopHbie paboThbl 28 - 6
2. BHeayauTopHas akagemunyeckasi paborta 24 34 55
2.1 ®dukcupoBaHHble BUAbl BHeayAUTOPHbIX CaMOCTOATE b~
HbIX paboT:
BbinonHeHve 1 coava/3alwmrta MHanBuAyanbHOro/rpynnoBoro 3aga-
HUSA B BUOe**
- KoHTponbHas pabota «PacyeT KOTenbHON YCTaHOBKM AN 5 7 12
TennocHabXeHnsa NpeanpusTUiny
- KoHTponbHas pabota «AHanus umkna gBuratens BHYT- 5 7 11
pEeHHero cropaHua co cMelaHHbIM NoABOAOM TENMOThI»
2.2 CamocTosiTenibHOE U3y4eHne TeM/BonpocoB NporpamMmbi 4 6 10
2.3 CamonoArotoBKa K ayAUTOPHbIM 3aHATUAM 5 9 16
2.4 CamonoaroToBKa K y4acTUIO U y4acTUe B KOHTPONbHO-
OLeHOYHbIX MEPONPUATUAX, MPOBOAMMbBIX B paMKax TeKyLLero 5 5 6
KOHTPONSA OCBOEHWS ANCLMNIVHBI (38 UCKITHYEeHUEeM YyYMEHHBIX 8
nn. 2.1—-2.2):
3. MonyyeHue 3a4éTa N0 UTOraMm OCBOEHUSA AUCLUNITUHbI - -
4. NMogroToBKa U caayva 3K3aMeHa No UTOramMm OCBOEHUSI AUCLM- 36 9
NIVHbI
Yacbl 108 36 72
OBLUAA TpynoeMKOCTb AUCLUMIIUHDbI: 3aveTHLIE eAVANLE! 3 1 >
lNMpumeyaHue:
* — ceMmecmp — [nsi O4HON U OYHO-3204HON HOPMbI 0BYyYEHUSI, KYPC — ANst
3a04HOW hopMbl 0BYYeHNs;
** — KP/KI, pedbepatalacce/npe3eHTaumm, KOHTPOIbHOWM paboTsl (Ans obyya-
IOLLMXCA 3204HOM hOPMbI 06Yy4HEHUS), pacyeTHO-rpadmnyeckon (pac4eTHo-
aHanuTuMyeckomn) paboTbl 1 ap.;

4. COOEPXXAHUE N CTPYKTYPA OANCLUUMIINHDbI

4.1 YKpynHeHHasa coaepxaTefibHaA CTPYKTypa AUCLUUMIIUHBI U
obuana cxema ee peanusauum B y4eb6HOM npouecce

TpyooeMKoCTb pasfena u eé pacnpe- b _3l x5 8
Homep 1 HanmeHoBaHue AeneHve no Buaam y4ebHom paboThl, § - g g § 5 = é
pasgena yac. o8 'g El £ & v é o
Yy4eBHON ANCLIMMINHDI. . « | AyanTopHas pabo- BAPC gz AR g2
YKpPYMNHEHHBIE TEMBI pa3aena 8 g Ta L E83| 259 x3
PO J gguamus P2 T T £ B 2523
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1 2 314 5 6 7 8 9 10
OuHas ¢opma o6yyeHus
1 TeopeTnyeckme OCHOBbI TEMMOTEX- 2% (20110 - 10 6 3 YCTHbIN
HUKK onpoc
2 |OcHoBbI TENMNO — 1 MaccoobmeHa 22 |16| 6 - 10| 6 2 yeTHbii OrK-1
onpoc
Powenne| ONKS
3 |TennoaHepreTMyeckne yCTaHOBKU 18 |12 4 - 8 6 3
3agad
4 Tennf)BoM PeXMM CenbCko- 6 olo ) 0 6 2 YCTHBIN
XO3ANCTBEHHbIX NPEANPUSTUN onpoc
MpomMexyTouHasi aTTecTauus 36 | x| % X x x X Ok3ameH
WToro no y4ebHow gMcumninHe 108 |48 20| - 28 | 24 10
3aouHas ¢hopma obyyeHUs
1 TeopeTnyeckne OCHOBbI TEMMNOTEX- 35 | 6| 2 ) 4 | 29 10 Komcnekt|  OMK-1
AL OrK-5
2 |OcHoBbI TENMNO — 1 MaccoobmeHa 33 [4 ]2 - 2 29 10 KoHcnekT
3 |TennoaHepreTU4ecKme yCTaHOBKU 31 | -] - - - 31 17 KoHcnekTt
MpomMexyTouHasi aTTecTauus 9 x | x X x x X Ok3ameH
WToro no y4ebHoOM gucumnnmHe 108 (10| 4 - 6 89 37
4.2. leKUMOHHbBIN KypC.
MpuMepHbIA TeMaTUYECKMIA NNaH YTeHUA NeKLMN no pasgeniam y4eGHOW AUCLMNIIUHBI
Homep TpyooemkocTb Mo
o < pasaeny, Mcnonbayemble
a| S Tema nekumn. OCHOBHbIE BOMPOCH! TEMbI Hac. NHTEepPaKTUBHbIE
= z OuyHas 3ao4yHas hopMbl
g [= dopma dopma
BBegeHue B TENSIOTEXHUKY
1 1. OCHOBHbIE MOHATUS 1 ONpeaeneHus. 2 2
2. TepmogvHamudeckas cucTema.
3. TepmogvHamuyeckue napameTpbl COCTOSHUS.
YpaBHEHWE COCTOSIHUSA
2 1. YpaBHeHue cocTosiHUS. 2
2. [a3oBble cmecu.
3. TepmogvHamuyeckui npowecc
1-1 3aKOH TepMoaMHaAMUKN
1. BHYTPEHHSAS aHeprus.
2. Pabota pacwupeHnusi, cxatusi, pabota u
3 Tennora. 2
1 3. AHanuTMyeckoe BblpaxeHwe 1-ro 3akoHa
TepPMOAUHAMMKN ANs 3aKPbITbIX CUCTEM.
4. TennoemKkoCTb, 3HTANbNUA, 3HTPONMUS Jlekumsa — guckyc-
TepmoamHamMmmyeckne npouecchl naeanbHbIX ra3oB cns
B 3aKpPbITbIX CUCTEMAX.
4 1. W3oxopHbIn npoLecc. 2
2. WN3obapHbIn npoLiecc.
3. WN3oTepmHbIV npouecc.
4. AgnabaTHbln U NONIUTPONHbLIN NPOLECCHI.
2-11 3aKOH TepMOANHAMMUKA
1. Uwmkn KapHo. OkBuBaneHTHbIN Lukn KapHo.
5 2. WN3meHeHue 3HTpONMM B HeobpaTuMbIX 2
npotieccax.
3. Tepmudeckun KA.




4. XonogunbHbIN KO3(POULINEHT.
5. Okceprus. DKkcepreTmyeckuin meTon aHa-
nvM3a TepMOAMHAMUYECKNX MPOLIECCOB.

6. Luknel OBC
TepmoamHamuyeckne npoeccel napoobpasosa-
HUS
1. TNapoobGpasoBaHue npu NOCTOAHHOM AaB-
6 neHun. 2 2

2. [NapameTpbl COCTOSIHMS XKUAKOCTU U Napa.
3. [lpouecchl n3MeHeHMs1 COCTOSIHMA napa B
punarpammax P-V,T-S, h-S
2 Ponb Tenno- n maccoobmeHa B CeENbCKOXO35I1A-
CTBEHHbIX npoueccax
1. Cnocobbl nepegayun TennoThbl.
2. TennonpoBOAHOCTb, 3aKOH Pypbe.
3. KoHBEKTUBHbIV TEMNOOOMEH.
4. 3akoH HbtoToHa-Puxmana. KoadpuumneHT
TEennooTaauun.

5.

MapoBbie KOTNbI

1. TMapoBble KOTNbI 1 UX KNaccudukaLms.
8 2. TexHonornyeckasi cxema nponsBoacTea 2
napa Ha 3neKTpoCTaHUUNAX.

3
[MapoTypOMHHbIE YCTAHOBOKU
9 1. Cxembl NnapoTypOUHHBIX YCTaHOBOK 2
2. OcHoOBHbIE NapaMeTpbl Ux paboTbl

ObLwasn TpyaoéMKOCTb NEKLMOHHOIO Kypca 20 4 X
Bcero nekunin no y4ebHoN gucCLMNvHe: yac | W3 HMX B MHTEpaKTUBHOW hopme: yac
- 04Has opma oby4veHus 20 - 04Hasa popma oby4veHus 4
- 3a04Hasa popma obyyeHus 4 - 3a04Hasa popma obyyeHus -
lNMpumeyaHus:

- MaTepuanbHO-TeXHMYecKoe obecneyeHne NeKUMOHHOro Kypca — cMm. NpunoxeHue 6.

- obecneyeHne NeKUMOHHOro Kypca y4yebHol, y4ebHo-MmeToanveckon nutepaTypoin M uHbiMK Gubnmnoted-
HO-MH(OPMALIMOHHBIMK  pecypcaMn 1 cpeacTBamu  obecneyeHns obpasoBaTenbHOro NpoLecca — CM.
MpunoxeHua 1 un 2

4.3. MpuMepHbIN TeMaTUYECKUI NMITaH NPaKTUYECKUX 3aHATUN
no pasgenam y4eGHon AUCLUNIIUHBI

Homep TpynoémkocTb no pas- Casizb
TE ® Tema 3aHsTUS/ Reny, Vcnonb3yemble | 3aHs-
g % E I'Ipmmepru? BOMNPOCHLI Ha 0b6cyXaeHune yac. WHTEPaKTUBHbIE ™S
23 z (ansa 3aHATUR B hopmaTe cCeMUHaAPCKMX) P 3304Has dopmbl C
ag o cdopma |  opma BAPC*

-_—
N
w
N

5 6 7

Bcero npakTnyeckmx 3aHATUN NO y4ebHOM AgMcumninHe:|  4vac M3 HUX B MHTepakTMBHOM hopme: | 4ac

- 04Hasa popma oby4veHus - - 04Has popma obyveHus -

- 3a04Hasa popma obyyeHus - - 3a04Hasa popma obyyeHus -

B Tom uncne B doopmate CEMUHAPCKMX 3aHATUN:

- 04Hasa opma oby4veHus

- 3a04Hasa popma obyyeHus

* YcroeHblie 0603Ha4YeHUs:

OCI - npegycmoTpeHa obsizaTenbHas camonogrotoBka k 3aHaTuto; Y3 CPC - Ha 3aHATMM BblgaéTtcs
3apaHue Ha koHkpeTHyto BAPC; MP CPC - 3aHsaTMe copepxaTtenbHo 6asnpyeTtcs Ha pesynbTaTax BbINOI-
HeHus obyyvarwmummncs koHkpeTHon BAPC;

lNpumeyaHus:




- MaTepuanbHO-TEXHMYECKOEe ODecnevyeHne npakTUYeCcKUxX 3aHATUIN — cM. MNpunoxexue 6

- obecneveHne NpakTUYECKMX 3aHATUN y4eOHOI, y4eOHO-METOANYECKON NUTEPATYPOA U UHbIMU OUGMO-
TEYHO-MH(POPMALMOHHBIMU  pecypcamMu U cpeactBamm  obecnedeHunst o06pa3oBaTenbHOro npouecca — CMm.
MpunoxeHna 1 un 2

4. 4 NabopaTopHbLIN NMPAKTUKYM.
MpuMepHbIN TeMaTUYECKMIA NiaH NabopaToOpPHbIX 3aHATUN
no pasgenam y4e6Hon AUCLUNIINHBI
Cesasb C
Howme ©
P BAPC 3
I
' = g
S S o
=) o e |58 S
b
= 35 TpyooeMKoCTb g - ° o e
b4 I 5 NP, vac. ©C s IR0 s
o = Tema nabopaTopHoi paboTbl @ Qo X oo
o [ T oy 7 5 5 9
I © = ® O H 5B F 28
5 | 35 e59°% 2
o o O o= = o
= © © T E = P
@ T a 2 9= ]
Q [ [$] “ o n
o) > =) I =
(e] I C m o
© () o cC
= O4Has | 3aouHas | & 2 L
dopma | copma
1 2 3 4 5 6 7 8 9
1 1 1 Mpubopsbl Ana nsmepeHnst aaene- 2 2 + +
HUS
1 > 2 Mpubopsbl Ana namepeHns Temnepa- 2 -
Typbl
1 3 3 OnpegeneHne nokasartena aguaba- 4 - + -
Thl
2 4 4 OnpegeneHne CKOPOCTM NOTOKA 2 - - +
3 5 5 McnbiTaHne komnpeccopa 4 - - + MpobnemHoe
00yyeHne
2 6 6 McnbiTaHne TennoobMeHHNKa 4 2 + -
1 7 7 WccnepoBaHue npolecca napoob- 4 2 + +
pasoBaHusa no h-s - gnarpamme
McnbiTaHne BO3OYLLHOW CYLUUITKK. 4 - - +
2 8 8 AHanns paboTbl KOHBEKTMBHOW CY-
wunku B h-d gnarpamme
OnpepeneHune yaenbHbIX TENNOEM- 2 - KomaHaHas
2 9 9 KOCTeln Bo3gyxa npu nOoCTOAHHOM paboTta
OaBreHnn
Ntoro O6was Tpygoémkoctb J1P 28 6 X
JIP
* HasBaHue MOOK, Ha3BaHue BY3a-paspaboTtumka, Ha3BaHue nnatopMbl U CCbifika Ha Kypc (C ykazaHWeM aatbl nocrneaHero obpatie-
HKS)
lNMpumeyaHus:
- MaTepuanbHO-TEXHMYeCKoe obecneveHne nabopaTopHOro NpakTukyma — cMm. lNpunoxeHune 6
- obecneyveHune nabopaTopHOro NnpakTukyma y4yebHon, ydebHO-MeToaMYeCcKON nuTepaTyporn U UHbIMK
OMOIMOTEYHO-UHPOPMALIMOHHBIMK  pecypcamMn 1 cpeactBamu  obecneyveHus obpasoBaTensHOro nNpo-
yecca — cMm. MNpunoxerHne 1 mn 2

5 MPOrPAMMA BHEAYAUTOPHON AKALLEMUYECKOWN PAEOTbI
OBYYAKOLWKNXCA NO ANCLUNMITUHE

5.1 ®ukcupoBaHHble BUAbl BHEayAUTOPHbLIX CaMOCTOATENbHbIX paboT

5.1.1 BbinonHeHue u 3awmTa (caaya) KypcoBoro npoekra (paboTtbl) no AucumunanHe
BbinonHeHne KypcoBOro npoekra (paborbl) y4eOHbIM NSIAaHOM He NPeayCMOTPEHO.

5.1.2 BeinonHeHue n caava pedepatoB



(He peanusyeTca)

5.1.2.1 Tunoebie KOHMPOJIbHbIE 3a0aHus
TunoBble KOHTPOIbHbIE 3aaHNA UMK UHbIe MaTepunanbl, HeO6XO[J,MMbIe Ana oueHKn 3HaHI/II7I, ymeHmﬁ N HaBbIKOB
1 (Unun) onbiTa 4EeATeNbHOCTU, XapaKkTepu3yowWwmx atanbl hOpMMPOBaHMSA KOMMETEHUMI B NpoLecce 0CBOeHUsi obpaso-
BaTesibHON nporpaMmbl; METOOUYECKME MaTepuanbl, onpegendtlowme npoueaypbl oueHnBaHUA 3HaHVIl7I, ymeHvuZ, HaBbl-
KOB 1 (Mrn) onbiTa AeATENbHOCTU, XapakTepuayloLlme aTanbl (hOpMUPOBaHMS KOMMNETEHUMUIA NpeacTaBneHsl B [Npunoxe-
HUM 9 «POHA OLLEHOYHBIX CPEACTB MO ANCUUNIMHE (MONHAasi BEPCUS)».

5.1.3 MNepeyveHb 3apaHni ANA KOHTPOJbLHbLIX padéoT
obyyaroLwmxca 3ao4Hon hopmbl 06yUYeHUsI

AHANUS PABOTbI N PACYET OTAEJIbHbIX 3JIEMEHTOB KOTJTOAITPEIATA

Pexwnmbl pab6ortusbl
KoTnoarperaTa ncy 3KOHOMamsepa

@© T T K K DK DK

(% t1 t2 tl t2 tl t2 NT dO WK tI[B W3 B K
=

§ [cl [cl [cl [cl [cl [cl Wl | =5 | €| s o <
2 Q|5 g5 |=
1 1200 | 850 850 650 650 250 300 | 6,0 | 550 15 | 35 | 745 | 29
2 1300 | 1150 | 1150 | 800 800 450 700 | 6,1 | 560 16 | 36 | 745 | 30
3 1100 | 850 850 650 650 300 900 | 6,2 | 570 17 | 37 | 740 | 31
4 1000 | 800 800 650 650 350 | 1000 | 6,3 | 580 18 | 38 | 735 | 32
5 1200 | 900 900 650 650 300 | 1200 | 6,4 | 590 19 [ 39 | 750 | 34
6 1100 | 900 900 650 650 250 | 1500 | 6,5 | 600 | 20 | 40 | 745 | 32
7 1000 | 750 750 500 500 300 200 | 66 | 610 | 21 | 41 747 | 38
8 950 750 750 600 600 300 | 2500 | 6,0 | 550 | 22 | 42 | 740 | 40
9 1200 | 850 850 600 600 300 | 3000 | 6,1 | 560 15 | 43 | 735 | 42
10 | 1100 | 800 800 500 500 300 300 | 6,2 | 570 16 | 44 | 750 | 44
11 | 1200 | 800 800 600 600 200 650 | 6,3 | 580 17 | 45 | 755 | 29
12 | 1100 | 800 800 400 400 200 850 | 6,4 | 590 18 | 46 | 745 | 31
13 | 950 700 700 450 450 250 950 | 6,5 | 600 19 | 47 | 735 | 33
14 | 1200 | 900 900 500 500 250 | 1000 | 6,6 | 610 | 20 | 48 | 745 | 35
15 | 1100 | 800 800 400 400 300 | 1200 | 6,0 | 620 | 21 | 49 | 745 | 37
16 | 1050 | 950 950 500 500 300 | 1300 | 6,1 | 630 | 22 | 50 | 745 | 39
17 | 1000 | 800 800 400 400 300 | 1800 | 6,2 | 590 | 23 | 45 | 745 | 38
18 | 1200 | 800 800 600 600 300 | 2000 | 6,3 | 580 15 | 46 | 745 | 36
19 | 1100 | 900 900 500 500 300 250 | 6,4 | 570 16 | 47 | 740 | 34
20 | 1050 | 800 800 600 600 250 700 | 6,5 | 560 17 | 48 | 740 | 32
21 | 1000 | 800 800 500 500 300 800 | 6,6 | 550 18 | 49 | 750 | 40
22 | 950 750 750 500 500 300 950 | 6,0 | 540 19 | 50 | 750 | 28
23 | 1000 | 800 800 500 500 200 | 1200 | 6,1 | 600 | 20 | 51 752 | 29
24 | 1200 | 1000 | 1000 | 800 800 200 | 1500 | 6,2 | 610 | 21 | 52 | 752 | 30
25 | 950 600 600 400 400 200 | 1300 | 6,3 | 600 | 22 | 53 | 747 | 35
26 | 1100 | 900 900 500 500 300 900 | 64 | 620 14 | 54 | 737 | 36
27 | 950 750 750 600 600 300 900 | 6,2 | 570 17 | 36 | 745 | 30
28 | 1200 | 850 850 600 600 300 | 1000 | 6,3 | 580 18 | 37 | 740 | 31
29 | 1100 | 800 800 500 500 300 | 1200 | 6,4 | 590 19 | 38 | 735 | 32
30 | 1200 | 800 800 600 600 200 | 1500 | 6,5 | 600 | 20 | 39 | 750 | 34
31 | 1100 | 800 800 400 400 200 200 | 66 | 610 | 21 | 40 | 745 | 32
32 | 950 750 750 500 500 300 | 2500 | 6,0 | 550 | 22 | 41 747 | 38

WKANA U KPUTEPUUA OLEHUBAHUA
3alwmTa KOHTPONbHON paboThl CAYXUT POPMOIN MPOBEPKM YCMELLHOTO BbIMONIHEHMS 00y4Yarwumucs
3afjaHui K pacyeTHo-rpaduyeckor paboTe, ycBoeHus1 y4ebHOro matepmana.
3awmta nNpoBoAUTCSA B COOTBETCTBMM C rpacpmMkoM camocTosiTeNbHOW paboTbl obyvarowmxcs, Oo
Hayana 3a4eTHOM M 9K3aMEHaUWMOHHOW ceccuu. 3awmta NpyvHUMaeTCsl npenojaBaTernem, MpPOBOAMBLUUM
npakTuyeckme nnu nabopaTopHble 3aHATUSA TPYMMbl UKW YUTAKOLWMM FTEKUMU NO AaHHOMY KypCy.



OTmeTka «3a4TeHO» BbICTABMSAETCHA B Cly4yae YCreLwHOro BbINOMHEHUS 3a4aHuiA KOHTPOSbHOW pabo-
Thbl, NPaBUMbLHOIO OPOPMIEHUS NMOACHUTENBHOM 3aMNUCKWU, MNOMOXUTENbHONO OTBETA Ha BOMPOCHI NO Teme
KOHTPOIIbHOW paboThl.

5.2 CAMOCTOATENbHOE U3YYEHUE TEM

Homep pas-
aena guc-
LUUNINHBI

Tema B cocTaBe pasaena/
BOMPOC B COCTaBe TeMbl pasaena,
BbIHECEHHbIE
Ha CaMOCTOSATENbHOE U3Yy4YeHue

™

PacueTtHas

YA0EMKOCTb,
yac.

dopma TeKyLLero KoH-
Tpons
no Teme

1

2

3

4

OuyHas dopma o6yyeH

3aKoHbl TEpMOAMHAMMKN
1) [lepBbli 3aKOH TEPMOANHAMMUKMN
2) Btopon 3aKOH TepMOAMHaMUKU
3) TpeTtuir 3aKOoH TEPMOANHAMMUKMA

Bonpoc Ha ak3ameHe

TepmoanMHamuyeckmne nNpoLiecchl ¢ naeanbHbIM
rasom anekTpocHabxeHns n 3anycka
1) [MonuTponHbIv Npouecc
2) W303HTpONHbLIN npouecc
3) WM3oTepmHbI npouecc
4) W306apHbI Npouecc
5) WM3oxopHbI npouecc

Bonpoc Ha ak3ameHe

TennoaHeprequeCKme YCTaHOBKMU

Bonpoc Ha ak3ameHe

TennoBou pexmnm cenbCKkoXO3aNCTBEHHbIX
npeanpuaTUin

Bonpoc Ha ak3ameHe

3aoyHasa opma 0byye

HUA

3aKkoHbl TEPMOANHAMUKM
4) [lepBbli 3aKOH TEPMOANHAMMUKM
5) BTopoi 3aKOH TepMOgNHAMUKN
6) TpeTuir 3aKOH TEPMOANHAMMUKMA

Bonpoc Ha ak3ameHe

TepmMmoanHaMmnyeckune nNpoLecchbl C naeansHbIM
rasom 3/1EKTPOCHaGXEHUS 1 3amnycka
6) [lonuTponHbIN NpoLecc
7) WM303HTPOMHbLIN NpoLecc
8) WM3oTepmHbIN npouecc
9) WM3obapHbIN Npouecc
10) N3oxopHbIv npouecc

Bonpoc Ha ak3ameHe

3

TennoaHeprequeCKme YCTaHOBKMU

Bonpoc Ha ak3ameHe

4

TennoBou pexmnm cenbCKkoX03aNCTBEHHbIX
npeanpuaTUin

Bonpoc Ha ak3ameHe

MpumeyvaHue:

YyebHas, yyebHo-mMmeToanYeckas nutepaTtypa

N NHble BUBNNOTEYHO-MHPOPMALMOHHbIE PEeCYpChl

cpeacTBa obecnevyeHns CaMOCTOSATENbHOrO U3y4yeHusa Tem — cM. Mpunoxerus 1, 2, 3, 4.

n

JIEHHbIE€ CPOKMW.

LWKANA U KPUTEPUN OLEHUBAHUA

- OLEHKa «3aymeHOo» BbICTaBMAETCHA, ecnv oBydaloWwmiics U3y4nn Bce MNpeanoXeHHble BOMpOChI,
ocbopMUI OTYETHLIN MaTepuan B BUAe KOHCMEKTa Ha OCHOBE CaMOCTOSITENIbHOMO U3y4YeHHOro maTtepuana,
CMOTI BCECTOPOHHE pacKpbiTb TEOPETUYECKOEe CoAepkaHMe BOMPOCOB, caan paboTy Ha kadedpy B yCTaHOB-

- OUeHKa «He 3a4YmeHO» BbICTaBNdeTCd, ecliin 06y'—|alou.|,|/||7|c;| M3y4mn TOJNIbKO 4acCTb U3 NpearoxXeH-
HbIX BOMPOCOB, HEaKKypaTHO OOPMUIT KOHCMEKT HAa OCHOBE CaMOCTOSITENbHOMO U3YYEHHOro MaTepuana, He
CMOT BCECTOPOHHE PAaCKPbITh TEOPETUYECKOE CoaepXaHue TeMbl, He caan paboTy Ha kadeapy B yCTaHOB-

NEeHHble CPOKW.

5.3 CAMOMNOAroTOBKA K AYOUTOPHbLIM 3AHATUAM
(KpOMe KOHTPOJIbHbIX 3aHATUN)



3aHaTus,

XapakTtep (co- | OpraHusaumoHHas o PacuyeTHas
Mo KOTOPbIM O6LmMIn anropuTmM CaMomnoAroToB-
NPEYCMOTPeHa OepxaHue) OCHOBa camonog- - TPYLOEMKOCTb,
CaMONOAroTOBKa CaMonoaroToBKU rOTOBKM yac.
OuHoe oOyyeHue
Onpoc neped na- | Ocgoumb Mamepuar 1o meme,
JlabopamopHasi YmeHue KoH-
_ | 60pamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 0,5
paboma Ne1 criekma nekyut
Hamuem npocsbi
UmeHue yyeb- Onpoc neped na- | Ocgoumb Mamepuar 1o meme, 0,5
JlabopamopHas
paboma Ne2 Hou numepa- bopamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
B mypbl Hamuem rpocsl
Onpoc neped na- | Oceoumb Mamepuar rno meme, 0,5
JlabopamopHasi YmeHue KoH-
. | 6opamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
paboma Ne3 criekma nekyuu
Hamuem rpocsl
Onpoc neped na- | Oceoumb Mamepuar rno meme, 1
JlabopamopHasi YmeHue KoH-
. | 6opamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
paboma Ne4 criekma nekuyu
Hamuem rpocel
Na6opamopHas UmeHue y4eb- Onpoc neped na- | Oceoumb Mamepuar rno meme, 0,5
paboma Ne5 Hou numepa- bopamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
B mypabi Hamuem npockl
UmeHue yueb- Onpoc neped na- | Ocgoumb Mamepuar 1o meme, 0,5
JlabopamopHas
paboma Ne6 Hou numepa- bopamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
B mypabi Hamuem npocakl
Onpoc neped na- | Ocgoumb Mmamepuar 1o meme, 0,5
JlabopamopHas YmeHue KoH-
_ | 60pamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
paboma Ne7 criekma nekyut
HamMuem npocsbi
Onpoc neped na- | Ocgoumb Mamepuar 1o meme, 0,5
JlabopamopHasi YmeHue KoH-
. | 6opamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
paboma Ne8 criekma nekyuu
Hamuem rpocsl
Na6opamopHas UmeHue y4eb- Onpoc neped na- | Oceoumb Mamepuar o meme, 0,5
paboma Neg Hol numepa- 6opamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80-
- mypbl Hamuem rpocsl
UTtoro 5
3ao4yHoe o6Gy4yeHue
Onpoc neped na- | Oceoums Mmamepuarsi 1o meme,
JlabopamopHasi YmeHue KoH-
_ | 60pamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 2
paboma Ne1 criekma nekyut
Hamuem rnpocsbi
UmeHue yueb- Onpoc neped na- | Ocgoumb Mamepuar 1o meme,
JlabopamopHasi
paboma Ne2 Hou numepa- bopamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 4
B mypabi Hamuem npocaki
Onpoc neped na- | Ocgoumb Mamepuar 1o meme,
JlabopamopHasi YmeHue KoH-
_ | 60pamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 5
paboma Ne3 criekma nekyut
Hamuem rpocsl
Onpoc neped na- | Oceoumb Mamepuar rno meme,
JlabopamopHasi YmeHue KoH-
. | 6opamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 4
paboma Ne5 criekma nexkuyud
Hamuem rpocsl
Na6opamopHas UmeHue y4eb- Onpoc neped na- | Oceoumb Mamepuar rno meme,
paboma Ne7 HolU numepa- 6opamopHbIM 3a- | omeemumsb Ha KOHMPOJIbHbIE 80- 4
- mypbl Hamuem rpocsl
Na6opamopHas UmeHue y4eb- Onpoc neped na- | Oceoumb Mamepuar rno meme,
pa6oma Ne8 Hol numepa- 6opamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 4
- mypabi Hamuem rnpocaki
Onpoc neped na- | Ocgoumb Mamepuar 1o meme,
JlabopamopHasi YmeHue KoH-
_ | 60pamopHbIM 3a- | omeemumb Ha KOHMPOJIbHbIE 80- 2
paboma Ne9 criekma nekyut
HamMuem npocsbi
UTtoro 25

KW.

LWKANA N KPUTEPUN OLEHUBAHUA
- OLIEHKa «3a@4meHOo» BbICTaBNAETCs, eCnu 0By4aloLLMACa U3YYUn BCe NPEearioKeHHbIe BOMPOCh!, 0pOpMuMI
OTYETHbI MaTepuan B BUOE KOHCMEKTa Ha OCHOBE CaMOMOArOTOBKM M3YYEHHOro matepuana, CMor BCecTo-
POHHE PaCKpbITb TEOPETUYECKOE COoAepKaHne BOMPOCOB, caan paboTy Ha Kadeapy B YCTAHOBMEHHbIE CPO-




- OLIEHKa «HE 3a4MmeHO» BbICTABMAETCS, €Cnn 0BYy4aloWNACa U3YHUN TOMBKO YacTb M3 MPEeAnoXeHHbIX BO-
MPOCOB, HeakKypaTHO OdOPMMIT KOHCMEKT Ha OCHOBE CaMOMOArOTOBKM M3YyYeHHOro martepuarna, He CMor
BCECTOPOHHE PacKpbITb TEOPETUYECKOe cofepKaHne TeMbl, He caan paboTy Ha Kkadeapy B YCTaHOBMEHHbIE
CPOKM.

5.4 CAMONOAroToOBKA U YYACTUE
B KOHTPOJIbHO-OLEHOYHbLIX YYEBHbIX MEPOMPUATUAX (PABOTAX) NPOBOAUMbBIX B PAM-
KAX TEKYLLEIO KOHTPOJIA OCBOEHUA ANCLUUIMIIUHDbI

HaumeHoBaHue oLe- OxBat obyvawwmx- | CopepxaTenbHas xapakTepucTvka (tTemaTnye- | PacyeTHas Tpygo-
HOYHOrO cpeacTBa cs CKas HanpaBMEeHHOCTb) €MKOCTb, 4ac
1 2 3 4
OyHasa hopma oby4eHUs
TecTupoBaHue 100 % OcHOBHBIE (PM3HYECKUE 3aKOHBI M TIOHATHS 1
YCTHbIV onpoc 100 % no pesynbTtaTam udyvyeHus pasgena Ne 1-4 2
TecTnpoBaHue 100 % no pasgenam gucumnnudsl Ne 1-4 2
3aoyHas cpopma obyyeHusi

TecTupoBaHue 100 % OcHoBHBIE (PM3UYECKUE 3aKOHBI M TIOHATHS 4
YCTHbIV onpoc 100 % no pesynbTtaTam udyvyeHus pasgena Ne 1-4 4
TecTupoBaHue 100 % no pasgenam gucumnnundsl Ne 1-4 3

6. NPOMEXYTOYHAA ATTECTALIUA OBYHAIOLMXCA
MO PE3YJIbTATAM U3YYEHUA YYEBHOM OUCLUNNIUHDBI

6.1 HopmaTuBHasa 6a3a npoBefeHUA
NPOMEXYTOYHOIN aTTecTaunm oby4aroWwmxcs no pesynbTataM U3y4eHus AUCLUMNIUHLIL

1) gevcteylowee «lonoxeHWe O TeKylleM KOHTpoOrie ycneBaemoCTW, MPOMEXYTOYHOW aTTecTaumu obyyaromxcsi no
nporpaMMam Bbicllero obpasoBaHus (GakanaspwaT, crneumanuTeT, mMaructpaTypa) U cpefgHero npodecCMoHanbHOro
obpasoBaHust B Pr50Y BO Omckuii FTAY»

6.2. OCHOBHble XapaKTePUCTUKN
NPOMEXYTOYHOM aTTecTauum obyyarwmxcsa No UToram M3y4eHust QUCLIUNIIUHbI

Uenb yCTaHOBMNEHWE YPOBHSA AOCTVXKEHUS KaxKabiM obyyarowmmes uenemn obyye-
NPOMEXYTOYHOM aTTecTauum - HWUSA N0 AAaHHOW OUCUMNIIUHE, U3NOXEHHBIX B N.2.2 HACTOsILLEN NporpamMmmbl
®dopma

. Ok3ameH B 6 cemecTpe
NPOMEeXyTo4HOU aTTecTauum - P

1) NOAroTOBKA K 9K3aMeHyY U cAava aKk3amMeHa OCYLLECTBMAETCS 3a CUET
y4ebHOro BpeMeHu (TPYAOEMKOCTH), OTBEAEHHOIO Ha SK3aMEHALMOHHYIO
MecTo 3k3ameHa ceccuto ans oby4aroLUmMxcsl, CPOKM KOTOPOI yCTaHaBNUBAKOTCSA NPMKa3oM Mo
B rpachmke yye6Horo npouecca: YHUBEPCUTETY

2) pata, BpeMsi U MECTO NPOBeeHUs 3Kk3aMeHa OnpefenseTcs rpacyKoM
ca4u 3K3aMeHOB, YTBEPXKAaeMbIM AekaHOM BbinyckatoLlero gakynbtera

®Popma 3K3ameHa - yCMHbIU

npegcraeneHa B oHAe OLEHOYHbIX CPeACTB MO AUCUUNIIUHE

npoue,nypa npoBeageHUs 3K3amMmeHa - (CM. MpunoxeHue 9)

1) npegcrasneHa B hoHAe OLEHOYHbIX CPedCTB N0 AUCLMNIUHE
(cm. Mpunoxenue 9)
2) oxBaTbIBaeT pasgensbl (B COOTBETCTBUM C M. 4.1 HAcTosILLEero AOKyMeHTa)

OK3amMeHaUMOoHHasi nporpaMmma
no yyeGHOM gucumnnuHe:

MeToauyeckue maTepuansl, onpege-
nsiloWme npoueaypbl OLeHUBaHUSA
3HaHUW, YMEeHUH1, HaBbIKOB:

npeacTaBneHbl B poHAe OLEHOYHbIX CPeACTB MO AUCLUNINHE
(cm. MpunoxeHue 9)

7. OBECMNEYEHME YYEBHOIO NMPOLIECCA NO ANCUUMINHE

7.1 BubnuoteuHoe, uHchopmMaLMoHHOe U MeToanYeckoe obecneyeHune
y4ye6Horo npouecca no AUCUUNNNHe

B cooTtBeTCTBMU C OEUCTBYIOLMMU rocyAapCcTBEHHbIMU TpeboBaHMAMM Ana peanusaumu yyebHoro npouecca no
avcumnnuHe obecnevnBatowen kadenpoi paspabaTbiBaeTcs U MOCTOSHHO COBEPLUEHCTBYETCH y4yebHO-MeToanueckuii
komnnekc (YMK), cooTBeTCTBYHOLMIA faHHOW paboyen nporpamme. MNpu paspabotke YMK kadenpa pykoBoacTByeTcs
YCTaHOBMEHHbLIMU YHUBEPCUTETOM TpebOoBaHMSAMM K ero CTPYKTYpe, coaepaHuio 1 odhopMIIeHmIo.

OpraHusaumoHHo-meToguyecknum sgpom YMK asnstoTes:

- NosfHasa Bepcumn paboyert nporpaMmMel y4eOHOM ANCUUMNAMHBI C BHYTPEHHUMM npunoxeHnammn NeNe 1-3, 5, 6, 8;

- ¢hoHA oueHoYHbIX cpencTB no Hert POC (MpunoxeHue 9);

- MeToAuYeckne pekomeHAaumm Ans obyvaloLlMxcs NO U3YYEHWUIO AMCLMNIMHBL U NMPOXOXOAEHUIO KOHTPOMNbHO-
OLeHOYHbIX Meponpuatun (MpunoxeHue 4);

- MeToAMYeckne pekomeHaaumm npenogasartensm no gucumnnue (MpunoxeHwue 7).

B cocTtaB yuebHO-MeTOAMYECKOrO KOMMMeKca B 0bs3aTenbHOM Mopsigke Takke BXOAAT nepeyncneHHole B Mpu-
noxeHnax 1 1 2 UCTOYHMKN y4eBHOWM 1 yyebHo-MeToamYeckon nHpopmaumm, yuebHble pecypcbl U CpeacTBa HarnsgHo-
cTu.




MpunoxeHusi 1 1 2 k HacTosLweMy y4eGHO-NPOrpaMMHOMY AOKYMeHTY B 06si3aTellbHOM Mopsiike akTyanuaupyet-
€Sl Ha Havarno kKaxzgoro yuyeGHoro roga.
OnekTpoHHas Bepcus akTyansHoro YMK[, agantupoBaHHas Ansi oGy4aloLmnxcsl, BbICTABNSETCS B MHOpMaL-
OHHO-06pasoBaTensHON cpesie YHUBepcUTeTa.

7.2 UHcpopMmaLMOHHBbIE TEXHOSOMNN, UCMONb3yeMble NPU OCYLLECTBIIEHUN
oﬁpasoBaTeanoro npouyecca no gucunniinHe; coorTBeTCcTByrowaa um
MH(pOpMaLMOHHO-TEXHOIIONMYECcKasi U KOMMNbIOTepHas 6a3a

MpumeHeHune cpencts UKT B npouecce peanusaunm AUCLUMMNMANHBI:

—  MChonb3oBaHWe MHTepHeT-bpay3epoB AN NpocmoTpa, noucka, dunsTpaumm, opraHnsaummn, xpaHe-
HWS, U3BIIEYEHNS N aHanm3a AaHHbIX, MHopMaLuun 1 UMPOBOro KOHTEHTA;

— ucnonb3oBaHue obnayHblX CEPBUCOB ANS NPOCMOTPA, NOUCKa, unbTpaumu, opraHnsauumn, xpaHe-
HWS, U3BIIEYEHNS N aHanm3a AaHHbIX, MHopMauum 1 umdpoBoro KoHTeHTa (Google guck n 1.4.);

— ucnonb3oBaHue oducHblx npunoxexunn Microsoft Office (MS Excel, MS Word, MS Power Point ngp.)
n Open Office;

— MogrotoBka OTYETOB B LMAPPOBOM MM BymaxHom cdopmarte, B TOM Yncne NOAroToBka npeseHTauunn
(MS Word, MS PowerPoint);

— wucnonb3oBaHue digital-uHCTPyMEeHTOB No popMMpPOBaHUIO 3MEKTPOHHOrO obpas3oBaTENbHOrO KOH-
TeHTa B ANOC yHuepcuteTa (https://do.omgau.ru/), npoBepke 3HaHUI, 06LLEHNSI, COBMECTHOM (KOMaHOHOW)
paboTbl M1 CaMOMNOArOTOBKN CTYAEHTOB, COXPaHEHMIO LMPOBLIX CrieoB pe3ynbTaToB 0by4eHns u np.

NHdopMaLMoHHbIE TEXHOMOMM, UCMONb3yeMble NMPU OCYLLECTBIIEHNM 06pa3oBaTenbHOro npouecca
no AuCUMNNnHe U cBedeHuss 06 MHPOPMALIMOHHO-TEXHOMOMMYECKON U KOMMNbIOTEPHON Gase, HeobXxoaMmon
AN npernogaBaHna U M3yYeHus OUCLUMNNUHLI, NpeacTaBneHbl B MpunoxeHun 5. [aHHoe NpunoxeHue B
0653aTeNbLHOM NopaaKe akTyanManpyeTcs Ha Havarno Kaxaoro yyebHoro roga.

7.3 MaTepuanbHo-TeXHMYeckoe obecrneyeHre yuyeGHOro npouecca no gUCUUNIINHe
CBefileHnss 0 MaTepuanbHoO-TEXHUYEcKol 6ase, HeobxoAuMMoOW ONA peanusauun nporpammbl AWUCLUNIWHEI,
npeacTasneHsbl B MpunoxeHun 6, koTopoe B 06s3aTeNIbHOM NMOPAOKE aKTyanMavMpyeTcsl Ha Havano Kaxgoro yvye6GHoro
roga.

7.4. OpraHusaumnoHHoe obecneyeHne y4e6HOro npouecca u cneumanbHbie TPe60BaHUA K HeMy
C y4yeTOM xapakTepa y4ye6Hoi paboTbl No AUCLMMNIINHE
AyauTopHblE yYebHble 3aHSATUSA MO AVMCUMMNHE BEAYTCA B COOTBETCTBUM C pacrnvcaHWeM, BHeayaUTopHas aka-
Jemuyeckass paboTa oOpraHusyeTcss B COOTBETCTBMM C CEMECTPOBbIM rpadmkom BAP 1 rpadukamu caa-
yn/npréma/3alLmnTbl BbIMOSIHEHHBIX PaboT. KOHCYNbTMpoBaHWE 00Yy4YaloUXCS, U3yYarolwmX OaHHY AUCLMMIMHY, OCY-
LLECTBNSAETCH B COOTBETCTBUM C rpadovkoM KOHCYMNbTaLMA.

7.5 KagpoBoe oGecneuyeHue yueGHOro npouecca no gucumunianHe
CeefeHusi 0 kagpoBoM oGecrneyeHnn yyeGHOro npouecca no AUCUMNIMHE npeactasneHsl B MpunoxeHun 8, Ko-
Topoe B 06g3aTeNbLHOM NopsAaKe akTyanvaupyeTcs Ha Havarno Kaxaoro y4yebHoro roga.

7.6. ObecneuyeHne y4e6HOro npouecca no AUCUUNIIMHE ANA UHBaNMAOB U nNuy,
C OorpaHU4YeHHbIMU BO3MOXHOCTAMMU 3,0pPOBbA

OpraHu3aunoHHo-Negarornyeckoe, MNCUXONOro-nearornyeckoe ConpoBOXAeHVWe O0byyalowmuxcs WMHBaNMaoB U
WL, C OrpaHUYEHHBIMN BO3MOXHOCTAMU 3[0POBbsi OCYLLECTBNSETCA HA OCHOBAHUWN COOTBETCTBYIOLLEN pekoMeHaaLmmn B
3aKIMOYEHUM NCUXONOro-MeanKo-neaarornyeckon KOMUCCUN UM UHAMBUAYanbHoOW nporpamme peabunutaumn nHeanm-
fa.

Ob6yyvatowmumest U3 Yncna nuu, ¢ orpaHNYeHHbLIMM BO3MOXHOCTAMMW 340POBbS W MHBANMAOB B Cryyae Heobxoau-
MOCTH:

— MpefocTaBnsaAlTCsa nevaTHble U (MNK) ANEKTPOHHbLIE 0bpasoBaTenbHbIe pecypchl B hopmax, aganTMpoBaHHbIX
K OFPaHNYEHUsIM NX 300POBbS;

— y4yebHO-mMeToaMYeCcKne martepuansl AN CaMOCTOsATENbHON paboThl, OLEHOYHblEe cpefcTBa BbibupalTcsa C
YY4ETOM NX MHAMBUAYamNbHbLIX NCUXO(U3NYECKUX 0COBEHHOCTEN;

— paspeluaeTcs MCMONb30BaHWe TEXHWYECKMX CPEeACTB, HEeOBXOAMMBIX UM B CBSI3W C WX WHAMBUAYanbHbIMU
0ocobeHHoCTAMM (3TW CpeacTBa MOryT ObiTb NpeAoCcTaBneHbl YHUBEPCUTETOM UM MOTYT UCMONb30BaTbCA COBCTBEHHbIE
TexHU4eckue cpeacTaa).

—  npoBeAeHve Npoueaypbl OLEHNBaHNA pe3ynbTaToB 00y4eHUsi BOSMOXHO C y4eTOM OCOBEeHHOCTEN HO30510-
TN (YCTHO, MMCbMEHHO Ha Bymare, NMCbMEHHO Ha KoMMbloTepe, B OpMe TECTUPOBAHUS W T.M.) NPU UCMOSb30BaHNN
AOCTYNHON (hOpMbl NPeAOCTaBNEHNS 3a4aHNA OLLEHOYHBIX CPEACTB U OTBETOB Ha 3aaHus (B nevaTtHow dopme yBenu-
YeHHbIM WpUdTOM, B opme ayanosanucu, B opMe 3NEKTPOHHOTO AOKYMEHTA, 3a[aHNs 3a4NTLIBAOTCA aCCUCTEHTOM,
3aJaHusa NpefocTaBnsaloTCa C UCMONb30BaHMEM CypaonepeBofa) C UCMOMb30BaHNEM AOMOMHUTENBHOTO BPEMEHW ANs
NMOArOTOBKN OTBETA.

Bo Bpems npoBefdeHus 3aHATUM B rpynnax, rae obyvaioTca uHBanuabl 1 obydatowmecs ¢ OB3, BO3MOXHO npu-
MEHEHNe MynbTUMEeANNHbIX CPeACTB, OPITEXHWKW, Crana-NPOEKTOPOB U MHbIX CPeACTB AN MOBbILUEHWNS YPOBHS BOC-
npusaTna yyebHon nHgopmaummn obyvaolmMMUcs ¢ pasfnMyHbIMU HapyLIeHaMU. [na pa3bsacHeHWs OTAernbHbIX BOMpO-
COB M3y4YaeMon AMCUMNIVHBI NpenogaBaTensmMn OMONHMTENbHO NPOBOAATCS UHAMBMAYASIbHbIE KOHCYMbTaLuMu, B TOM
yucne ¢ ucnonb3oBaHuem cetn MIHTepHer.


https://do.omgau.ru/

7.7 ObecnevyeHue ob6pa3oBaTefibHbIX NPOrpaMm ¢ YaCTUYHbLIM NPUMEHEHUEM
3NEeKTPOHHOro O6y4YeHUs1 U AUCTaHLUOHHbIX 06pa3oBaTesibHbIX TEXHONOMUMN

Mpu peanusauuy nporpaMmmMbl AUCUUMNINHBI MOTYT NPUMEHSTLCS 3NEKTPOHHOE OOYyYeHNE U OUCTAHUMOHHbLIE OO-
pasoBaTernbHblE TEXHOMOMMU.

B cnyyae npumeHeHus aneKTpoHHOro obyyYeHus, AMCTaHLMOHHBIX 06pa3oBaTenbHbIX TEXHOMNOM, oby4YarLwmmcs
obecneymBaeTcs 4OCTYN K COBPEMEHHbIM NPOdEeCCUOHanbHbIM 6asam AaHHbIX U MHCOPMALUMOHHBIM CNPaBOYHbLIM CU-
cTemam, CoCTaB KOTOpbIX onpeaenseTca B paboyen nporpamme. B uHdopMaunoHHo-obpasoBaTenbHON cpeae yHUBEp-
cuTeTa B paMkax OUCLMNINH CO34aeTcs SMEeKTPOHHbIN obydaroLwmin Kype, cogepxalimi yuebHo-meToanyeckne, Teope-
TM4eckme maTepumarnsl, MHOPMAaLMOHHbIE MaTepuarbl AN CaMoCTOATeNbHOW paboThbl.



8. NUCT PACCMOTPEHUIA U O0OEPEHUN
paGovueit nporpammbl gucuunnubbl 61.0.15 Tennotexnuka
B coctase OMNOM 35.03.06 ArpouHxeHepus

1. PaccMoTpeHa u ogo6peHa:

a) Ha 3acegaquu obecreunBaloLLeil NpenojaBaHne Katheapbl arpoOHOMUN U arpoNHXEHEpUK;
npotokon Ne 10 ot 07.06.2021. :
3aB. kacheapoil, KaHA. C.-X. HayK, AOLEHT ﬂxﬁ;{»za.e-f T.M. Bepemeit

6) Ha 3aceaaHun meToguueckoro coseta Tapckoro dunuana;

npotokon Ne 10 ot 08.06.2021.
Mpeaceaarens METOAMYECKOTO COBETA, KaHA,. 3KOH. HAYK, AOLIEHT. C{ W E.B.lOguHa

2. PaccMoTpeHue n ogobpeHne npeacTaBUTENAMU NpodeccuoHanbHOM chepbl
no npocunmio OMNOnM:

[upekrop OO0 «OMX um. dpyHser» Tapckoro paioHa OMCKOA oon = B.A. M ekmaH

3. PaccmoTtpenue u oqoGpeHue BHEWWHUMMN NPeACTaBUTENAMM (opraHamu) neparoruyeckoro
(Hay4yHo-neparoruyeckoro) coobuecTsa no Npod U AUCLUNAMUHBI:




9. UBMEHEHUA N ONONHEHUA

K pabo4en nporpaMmme AUCLMMIINHBI
npeacTtaBneHbl B npunoxeHun 10.



IPHUJIOKEHME 1

NMEPEYEHDb
nuTepaTypbl, pEKOMeHAYyeMoW
AN M3yvYeHusi QUCLUMUNNUHbI

ABTOp, HAMMEHOBaHWE, BbIXOAHbIE AaHHbIE HocTtyn

1 2

KysHeuoB HO. B. TennoTexHuka ans arponHxeHepoB : y4ebHuk / 0. B. KysHeuos, A. T.
Hukudpopos. — CaHkr-IMeTtepbypr : NaHb, 2024. — 376 c. — ISBN 978-5-507-49150-6. —
TekcT : anekTpoHHbIi. — URL: https://e.lanbook.com/book/405623 — Pexwum goctyna:
AN aBTOpM3. Nosb3oBaTenem.

Kpyrnos I'. A. TennoTexHuka : yuebHoe nocobue / I'. A. Kpyrnos, P. W. Bynrakosa, E. C.
Kpyrnosa. — 3-e uag., ctep. — CaHkT-lNeTepbypr : JlaHb, 2022. — 208 c. — ISBN 978-5-
507-45269-9. — TekcT : anekTpoHHbIn. — URL: https://e.lanbook.com/book/263066 —
Pexuvm goctyna: ans aBTopus. Nnonb3oBaTenen.

Kpyrnoe I".A. TennotexHuka. Npaktuyeckuin kypc : yuebHoe nocobue / I'. A. Kpyrnos, P.
M. BynrakoBa, E. C. Kpyrnoea. — 2-e unsa., ctep. — CaHkr-lNeTepbypr : JlaHb, 2022. —
192 c. — ISBN 978-5-507-44821-0. — TekcT : aneKkTpoHHbIn. — URL:
https://e.lanbook.com/book/247577— Pexum goctyna: 4ns aBTopus. nonb3oBaTenen
Kepyuyenko J1. C. TennotexHuka / 1. C. KepyyeHko. — Omck :Omckun FTAY, 2014. — 148
c. — ISBN 978-5-89764-372-1. — TeKcT : aneKTpoHHbIn. — URL: http://e.lanbook.com/
https://e.lanbook.com/book/58818 — Pexwum gocTyna: onst aBTopms. Nonb3oBaTtenen
[Faxyp, A. A. TennoTexHuka. Tennonepeaaya n TepMmoguHamumka : y4ebHuk / A. A. Faxyp.
- Mockea ; Bonorga : UHdpa-UHxeHepus, 2023. - 312 c. - ISBN 978-5-9729-1174-5. -
TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/2100421 — Pexwum
[ocTyna: Ans aBTopus. nonb3oBaTenein

C6opHVK 3aga4 No TENNOTEXHMKE B MPUMepax arpapHoro npounsBoacTea: y4ebHoe noco-
ove / J1. A. HoBonawwH, J1. B. [leHexko, B. A. CkomopoxoB [u ap.]. — EkaTtepuHbypr :
YplrAY, 2022. — 140 c. — ISBN 978-5-87203-502-2. — TekKcT : anekTpoHHbIi. — URL:
https://e.lanbook.com/book/263030 — Pexum gocTtyna: ansi aBTopu3. Nonb3oBaTenen.

http://e.lanbook.com/

http://e.lanbook.com/

http://e.lanbook.com/

http://znanium.com/

http://e.lanbook.com/

Kpyrnos I".A. TennotexHuka: yuebHoe nocobue / . A. Kpyrnos, P. L. Bynrakosa, E. C. Bubnuoteka Tapckoro
Kpyrnosa. - 2-e u3g. - Caxkr-lNeTtepbypr : NaHb, 2012. - 207, [1] c. dunmana ¢re0y BO Owm-
ckun F'AY

MHXeHepHble TEXHONOMMN U CUCTEMBI : Hay4HBbIN XypHan. — Mocksa. — ISBN 2658-4123 -
TekcT anekTpoHHbIn. - URL: http:/znanium.com/

>KypHan TeXHUYECKMX UCCneaoBaHuii : CeTEBOW Hay4HbIN XypHan. — Mockea: UHOPA-M.
— ISBN 2500-3313 - TekcT anekTpoHHbI. - URL: http://znanium.com/

http://znanium.com/

http://znanium.com/

NPUNOXEHMUE 2

NEPEYEHb
PECYPCOB VIHdJOPMALWIOHHO-TEHEKOM!VIYHVIKALWIOHHOVI CETU «MHTEPHET»
M NNOKAJIbHbIX CETEU YHUBEPCUTETA,
HeobxoAUMbIX ANA 0CBOEHUA AUCLMMNUHbI

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BPeMEHHOro AocTyna,
cchopMMpOBaHHbIE HAa OCHOBaHUM NPAMbLIX JOrOBOPOB C NpaBoobnagaTensiMmm
(aneKkTpoHHbIe bubnuoTeyHble cuctemsl - A6C)

HanmeHoBaHne Ooctyn
OBbC «JlaHb» http://e.lanbook.com/
OBC «KoHcynbTaHT cTyaeHTa» http://www.studentlibrary.ru/
OBC «Znanium.comy http://znanium.com

2. dneKTPOHHbIEe CeTeBble PecypcCbl OTKPbLITOro Aoctyna
(npocheccrnoHanbHble 6a3bl AaHHbIX, MaCCOBbI€ OTKPbITbI€ OHNTaNH-KYPCbIl U Np.):

MpodeccnoHanbHble 6a3bl JaHHbIX | https://do.omgau.ru/
3. ONeKTpPOHHbIe y4eOHble U y4eOHO-MeToAnYeCKue pecypchbl, NOArOTOBNEHHbIE B
YHUBepcuTeTe:

ABTOpP(bI) HanmeHoBaHue Hoctyn



https://e.lanbook.com/book/405623
http://e.lanbook.com/
https://e.lanbook.com/book/263066
http://e.lanbook.com/
https://e.lanbook.com/book/247577
http://e.lanbook.com/
https://e.lanbook.com/book/58818
http://e.lanbook.com/
https://znanium.com/catalog/product/2100421
http://znanium.com/
https://e.lanbook.com/book/263030
http://e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://www.studentlibrary.ru/
https://clck.ru/MC8Aq

NPUNOXEHUE 3

YYEBHO-METOAWYECKOE OBECIMEYEHUE CAMOCTOATENBbHOW PABOTbI OBYYAIOLLUXCA
no AucuunnuHe

1. YyeGHO-MeTOAMYECKAA NUTepaTypa

ABTOp, HaMMEHOBaHUe, BbIXOAHbIE AaHHbIE Hoctyn

2. Yye6HO-MeTOOMYEeCKMe pa3paboTKu Ha NpaBax pykonucu

ABTOp(bI) HavmeHoBaHue Hoctyn

3. Yue6Hble pecypchl oTkpbiToro gocrtyna (MOOK)

Ooctyn
HaumeHoBaHne MOOK MnaTtdpopma BY3 paspaboTunk (ccbinka Ha MOOK, pgaTta
nocrnegHero obpaleHuns)

NPUNOXEHMUE 4

METOAUYECKHUE YKA3AHUA ONnA OBYYAIOLLUMXCA
Mo OCBOEHMUIO AUCLMMNIINHBI
npeacTasfeHbl OTAEeNbHbLIM AOKYMEHTOM

NPUNOXEHME 5

NHOOPMALUMOHHBIE TEXHONOIUMN,
ucnonb3yemble Npu ocywecTerneHMn o6pasoBaTenibHOro npouecca
no gucuunnuHe

1. MporpaMmHbie NPOAYKTbLI, HEO6X0AUMbIE AN OCBOEHUS Y4e6GHOW AUCLUNIIUHGI

Buabl y4ebHbix 3aHATUR 1 pabor,
B KOTOPbIX MCNONb3yeTcH
[OaHHbIN NPOaYKT

HaumeHoBaHue
nporpammHoro npoaykta (M)

Microsoft Office (MS Excel, MS Word, MS Power Point ngp.) n Open Jlekuun, nabopaTopHble U NpaKTU4ecKne
Office 3aHATUSA
2. UnchopmaLiMOHHbIe cnpaBoO4YHbIe CUCTEMBbI, HeOOXOoAMMBIE ANs peanM3auum y4ebHoro npouecca
HaumeHoBaHue
HocTtyn

CNpaBO4YHON CUCTEMBI

Wcnonb3oBaHre MHOPMALMOHHO — CNPABOYHbIX CUCTEM HE NpeayCMOTPeHO

3. CneuunanuanpoBaHHble NomeLeHusa n obopyaosaHue,
ucnosb3dyembie B paMKax MHopmaTu3aumm y4eGHOro npouecca

Buabl y4ebHbix 3aHATUR 1 pabor,

HavnmeHoBaHve o6opynoBa-
B KOTOPbIX UCMOMb3YyeTCs

HanmeHoBaHue nomeLueHns

HUA
AaHHOE NnomMeLlleHne
KOMI’IbI‘OTeprIe Knaccbl C CBO- KOMI'IblOTepr B KOMIIEKTE, Ay,El,I/ITOprIe 3aHATUA, SJ'IGKTpOHHOG
©04HbIM BbIXOAOM B CETb |/|HTep- KOMMNEKT My.I'IbTI/IMe,EI,I/lI;IHO- 3aKnr4nTernbHoe
HeT ro O60pyD,OBaHI/I$| TECTUpPOBaHNE

4. UHdhopmaumoHHO-06pa3oBaTenbHbie cuctemsbl (AUOC)

Buabl y4ebHbix 3aHATUR 1 pabor,
HanmeHoBaHne 3MOC Hoctyn B KOTOPbIX UCMOSNb3yeTCcs
JaHHaga cuctema

CamocTodaATenbHas paboTta oby4yato-
http// do.omgau.ru LLIMXCS1, SNIEKTPOHHOE 3aKITHUYNTESNBHOE
TEeCTUpoBaHue

3NOC oIrbOY BO Omckuin FAY
(OMI'AY_Moodle)




NPUNOXEHUE 6

MATEPUAIIbHO-TEXHUYECKOE OBECMNEYEHUE YYEBHOIO NMPOLIECCA MO AUCUUNIUHE

HanmeHoBaHne obbekTa OcHallleHHOCTb 0bbekTa
YuebHast ayautopusa Ne 104, Ayautopus
TENNOTEXHUKN, TMOPABIIMKA, METPOJSIOrnH, Pabouee mecTo npenopaBaTens, paboume mecrta obydato-

CTaHaapTusaummn u ceptudpukaumm kaden- | wuxcs. [locka ayamTopHast.
pbl arpoHOMUM 1 arpouHxeHepun. Jllabopa- | Yye6Has mebenb, HarnsaHbIE NOcobUs, CTeHAbI.
TOPUS TEMMOTEXHUKN.

NPUNOXEHUE 7

METOAUYECKUE PEKOMEHOALUWU NPEMOOABATENAM
no AucuumnnuHe
N3yueHune yuebHOM amcumnnuHbl « TennoTexHuka» B NOAroTOBKE BbICOKOKBANMMULMPOBAHHOIO crie-
LpanucTa no3BonseT pa3bACHUTb HEOBXOAMMbIE 3HAHUA B 0BMaCcTU TEMMNOTEXHUKMU.

1. OPFAHU3ALMOHHbIE TPEEOBAHUA K YYEEHOU PABOTE MO ANCLUUNINUHE

®PopmMbl opraHMsaumm yuebHom aesatenbHocTU nNo gucuunnude 61.0.15 TennoTexHuka.

Y obyyarowmnxcsa Be4yTCs NEKUNOHHbIE 3aHATUS B MHTEPAKTUBHOW (bopme B BMAE NeKUUUM — OUCKYC-
cuu, npobnemHon nekuun. Ha nabopaTopHbIX U 3aHATMSAX CEMMHAPCKOro Tuna UCMONb3yTCa creyoLlme
npuémbl: KOMaHaHasa paboTa, 06ydYeHMe Ha OCHOBE onbiTa, NpobnemMHoe obyyeHwe.

B xoge n3yyeHus gucumnnuHbl oby4varolemycs HeoOXoaMMO BbIMOMHUTE BHEayaAUTOPHY paboTy,
KOTOpasi COCTOUT 13 crieqyroLmx BugoB paborT:

- BbIMOJTHEHWE KOHTPOMbHOW paboThl,

- CaMOCTOATErNbHOE U3Y4YeHne TEM,

- camMornoaroToBka K ayauTOPHbIM 3aHATUAM,

- KOHTPOJILHO OLEHOYHbLIE MEPONPUATHUS.

Ha camocTosiTensHoe nsyyeHve oby4arommcs BbIHOCATCH TEMbI:

OuyHas, 3ao4yHasi hopma o0by4eHUs:

- TepmoaMHamu4yeckue npoLecchl ¢ MaeanbHbIM ra3om 3reKTpocHabXXeHus 1 3anycka;

- 3aKoHblI TEPMOANHAMUKMN.

Mo utoram M3ydeHus OaHHbIX TEM ODOy4aloLLMecs OYHOW U 3a04HOWN (POpMbl OOYYEHUS BbINOMHSAT
KOHTPOIbHY paboTy, KOTOpyto cOAEéT Ha kadeapy arpOHOMUKU U arpoOUHXeHepuX 3a ABe Heenu 4O Havana
ceccun, a Ha CEMMHAPCKOM 3aHATUM OpraHu3yeTcsa opoHTanbHas 6ecega No CaMOCTOATENBHO U3YYEHHBIM
BOMpocam.

Mocne usydeHns Kaxkgoro M3 pasgenos NPOBOAUTCH PYDEXHBIA KOHTPOSb Pe3yrnbTaToB OCBOEHUS AMCLM-
NAUHBI 0ByYaLWUMUCA O4HOM 1 3a04HOM (HOPMbI OOYYEHUs B BuAe TeCTUpoBaHUs. 1o utoram nsydeHus pasge-
OB AVCLUMNIVHBI OCYLLIECTBASETCS aTTectaums obydatomxcs B hopMe aK3ameHa.

YunTbiBasd 3HAYNMMOCTb ANCUMMIMHBI « TENNOTEXHUKA» K €e N3Yy4eHMI0 NpeabsaBnsalnTCca cneayowme
OopraHusaumoHHble TpeboBaHus:

— obs3aTenbHOE nocelleHre obyyaLWwmmMeca BCeX BUAOB ayOUTOPHbIX 3aHATUN; BeAEHUEe KOHCNeKTa
B XO4e NEKUMOHHbIX 3aHATUMI; KayeCTBEeHHasi caMOCToATeNbHAA MOArOTOBKAa K MPakTUYECKUM 3aHATUSAM Y
nabopaTopHbIM 3aHATUAM, akTUBHasi paboTa Ha HuX;

— aKTMBHasi, pUTMMYHaa BHeayguTopHasa paboTa oby4varoLerocsi; CBOeBpeMeHHas caada npenoga-
BaTest0 OTYETHLIX MaTepmnanos Mo ayauTOPHbLIM 1 BHEAYAUTOPHLIM BrAaM paborT.

2. OPTAHU3ALMA N NPOBEAEHUE NEKLUMOHHBIX 3AHATUIA

Cneundpmka gncumnnuHbel « TennoTexHuka» COCTOMT B TOM, YTO OHa HarnpasreHa Ha hopMupoBaHme
3HaHWUN TEOPETUYECKUX OCHOB TEMNMOTEXHWUKW, KOHCTPYKLMI, pacyeTa WM aKcrnnyaTaumm TEnNOTEXHUYECKOro
obopynoBaHusi, METOAO0B peLUEeHUs UHXEHEPHbIX 3aga4y Mo NPUMEHEHWI0 TENNOTbl U XonoAda B PasfnnyHbIX
OTpacnsx cenbCKOX03sIMCTBEHHOMO NPON3BOACTBa. B aTMX ycnoBumsax Ha nekumsax ocobeHHo 6onblioe 3Have-
HVe umeeT peanusauunsa cnegyowmx sagay:

1) noctaHoBka NpobrnemMHbIX BONMPOCOB N 06CYXaeHMe NPOBIeMHbIX CUTyauni;

2) ncnonb3oBaHWe aKTUBHbLIX METOAOB OpraHnsauny obyyeHmns;

3) dhopmmnpoBaHne yMeHNs KpUTUYECKN MbICITUTL U BCECTOPOHHE OLIeHNBaTb Npobnemy;

4) chopMUpoBaHMe yMEHUs NIOrMYHO 1 NocneaoBaTenbHO usnarate MaTepuarn;

5) dopmupoBaHme ymeHun nogbupatb yoeauTenbHble apryMeHTbl Ans OTCTaMBaHWs COOCTBEHHOrO
B3rnsiga Ha npobnemy.



Hapsagy ¢ nepeyncneHHbiMM Bbille oBpasoBaTeENbHbIMU LENSAMM, JIEKLUMOHHbIE 3aHATUS OOSMKHbI
npecnenosaTb U BaXkHble LieNi BOCMUTATENbHOMO Xxapakrepa, a MMEeHHO:

a) BOCMUTaHWe HaCTOMYMBOCTU B AOCTUXKEHUN KOHEYHON Lienu;

©) BOCNUTaHMe OUCLMNIMHBI, aKKypaTHOCTU, JOBPOCOBECTHOrO OTHOLLEHUS K paboTe;

B) BOCMUTaHUE KPUTUYECKOTO OTHOLLEHUS K CBOEN AeATEeNbHOCTU, YMEHUS aHanM3mMpoBaTb CBOKO pa-
00Ty, MCKaTb ONTUMAarbHbINA NYTb peLUEeHNs, HAXOAUTb CBOW OLLMOKUN N YCTPAHATb UX.

Mpu nsnoxeHun matepuana yd4ebHoM OMCLUMNNMHBI, NpenogaBaTento cneayeT obpaTtuTb BHUMaHME,
BO-MEpPBbIX, HAa TO, YTO 0OyyYatoLLIMeCcs paHee He CTankMBamnuch C pelleHnsaMmn 3agad B ob6nactu TennoTexHU-
Ku; BO-BTOpbIX, Heobxoanumo msberatb AyGNMpoBaHUA Matepuana ¢ ApyrMMu  ydebHbIMM AMCUMNIMHAMW,
KoTopble obyvyarowmmcsa npeacTtouT udyduntb. [nst 9Toro npenogaBaTenio HeOOXO4MMO O3HAKOMWUTLCS C
y4ebHO-MeToaNYECKMMM KOMMNIIEKCaMU AUCUUMNINH, B3AUMOCBSA3aHHbIX C ANCUUNITMHON « TennoTexHuKa.

MpenopaBaTtenb OOMKEH YETKO AaTb CBSI3aHHOe, MocnenoBaTeslbHOe U3NOoXEeHWe matepuana B co-
OTBETCTBMM C HOBEWLLMMU OAHHBIMU TEMMOTEXHUKM, NPeacTaBuTb 0by4aloLMMca OCHOBHOE ee CoaepXaHue
B CXKXaToM, cuctemaTmsnpoBaHHoOM Buge. NpenogaBartene JOMKEH nanaratb y4ebHbI maTtepman ¢ No3ununm
MEXAMCUMNINHAPHOro Noaxoaa, AaBaTb YeTkMe onpefeneHus MOHATUMHOIO annapaTa, KOTOpbIA UCNONb3y-
eTCs NPU N3y4eHUN OUCLUMIVHBI.

B yyebHOM npouecce npenogaBaTerib OIDKEH MCMOMb30BaTb aKTUBHBIE U MHTEPAKTMBHBIE DOPMbI
0obyyeHusa obyvalrLmMxcs, KOTOpble OOIPKHbI ONUPaTbCsl Ha TBOPYECKOE MbilfieHWe obyvalLlmxcs, B
HambonbLle CTeneHn akTMBU3MPOBaTb MO3HABATEMbHYK OEATENbHOCTb, NpUyyYaTb MX CaMOCTOATENBHO
NPUHMMAaTb ONTUMarbHble peLleHns 1 cnocobCcTBOBaTb MX peanuaaumu.

B ayguTtopHon paboTte c obydarowmmmncsa npegnonaralotca criegyrowme oopmbl NPOBEAEHUS NeK-

LW

Nekuuns-anckyceus uenb — hopMUPOBaTb YMEHUSA AOKA3bIBaTb COGCTBEHHYHO
nosvuuio no npobrnemam B 3KchfyaTauunm M yCTPOUCTBY
obopyaoBaHUs TEMNOTEXHUKM; (POPMUPOBATL YMEHUS
KpUTUYECKOro aHanuaa

3. OPFAHM3ALUA N NPOBEOEHUE 3AHATUIA NO AUCLMNIUHE

Mo gucumnnuHe paboyen NnporpaMmon NpeanycMoTpeHbl 3aHamusi jabopamopHO20 muria, KoTopble
NMPOBOAATCS C UCMONb30BaHMEM CMNeAYLNX NPUEMOB:

KomaHpgHas paboTta uenb — dopMupoBaTb yMEHMSI Ha OCHOBE NuTepa-
TYPHbIX AaHHbIX (POPMYNMpoBaTh JOKa3aTenbCTBa,
BOMPOCHI; POPMMPOBaTb YMEHUSA rPaMOTHO OTBeYaTb
Ha NoCTaBMeHHble BONPOCHI; (hopMMpPOBaTh YMEHUS
paboTatb B rpynne; opMupoBaTb YMEHUS aHanm-
31MpoBaTh NUTEPATYPHbLIN MaTepuan

MpobnemHoe oby4veHue uernb - PopMUPOBaTb YMEHUS KPUTUYECKOTO aHanum-
3a npobnemHon cuTyauum

4. OPTAHU3ALIAA CAMOCTOATENBHON PABOTbI OBYYAIOLLIMXCS

4.1. CamocTosiTenibHOE U3y4YeHue Tem

MpenoaaBaTenb B Havane U3y4yeHust QUCLMMIUHLI BblgaeT obydatolumMMmcsl BCce TeMbl AJ1si CamoCTos-
TENbHOro U3yyeHusl, onpegensieT cpokv BAPC v npegocTaBneHns oT4eTHbIX MaTepuarnos npenogasaTersnto.
dopma 0TYETHOCTU MO CaMOCTOATENbHO U3YYEeHHbIM TeMaM — KOHCMEKT.

MNpenonaBaTento Heo6XxoAMMO MOSICHUTL 0ByYaloWMMcs OBLLMIA anropuUTM CamMOCTOATENBHOTO M3y-
YeHusl TeM:

1) 03HAKOMWUTLCH C NPEANOXEHHBIM MIAHOM M3YYEeHNUs TeMbI;
N3y4nTb PEKOMEHOOBAHHYIO y4EBHYI0 NTEpaTypy, SNEKTPOHHbIE PECYPCHI MO TEME;
CTPYKTYPUPOBAaTh TEKCT;
COCTaBWTb KOHCMEKT;
NpPeaoCTaBMTb KOHCMEKT Ha NPOBEepKy NpernoaaBaTento B yCTAaHOBEHHbIE CPOKN.

SRR

KpMTepvm OUEeHKM TeM, BbIHOCUMbIX Ha CaMOCTOsATelIbHOe n3ydeHue:
- «3a4TEeHO» BbICTaBNsieTCSl 0Oy4YaloLWEMYCsl, ECMIM OH SICHO, YETKO, JIOTMYHO U FPaMOTHO W3MOXWI
TEMy: BblAENNTb OCHOBHbIE MOMEHTbI, CAENan BblBOAbI;
- «He 3a4TeHO» BblCTaBnsieTcs 0by4varoLemycsl, ecnm oH He cobrntogaeT Tpebyemyto hopmy npea-
CTaBneHusa matepuana, matepuan He obpaboTaH, He 0006LWEH, HE CUCTEMATU3NPOBAH.




4.2. CamonoAroTtoBKka 06y4aroLMXCcA K 3aHATUAM NTabopaTOPHOro Tuna no AUCUUNIInHe
CamonogrotoBka oby4daroLmxcs Kk nabopaTopHbIM 3aHATUSM OCYLLECTBISETCS B BMAE NOATOTOBKM
no 3apaHee U3BECTHbIM TEMaM 1 BOMpocam.

5. KOHTPOJIbHbIE MEPONPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLIUMNTNHDI

BxogHOW KOHTPOMb NPOBOAUTCHA C LENbi BbISBIEHUA peanbHOW FOTOBHOCTUM Oby4yarolmxcsa K
OCBOEHUI0 LaHHOW OMCUMMIMHBLI 3@ CYET 3HAHWUW, YMEHWI, KOTOopble CHOPMUPOBANMCh y OByYaroLMXCa Ha
paHee n3yyarowemcs martepuane. BXogHoOM KOHTPOrb MPOBOAMTCH B BUAE TECTMPOBaHUS.

Kpumepuu oueHKku 8Xx00H020 KOHMPOIS:

- OLleHKa «3a4yTeHO» BbICTaBnsieTcs oby4vatoLLeMycsl, eCrvm KOnmyecTBo NpaBunbHbIX OTBETOB BbilLE
60%.

- OUEeHKa «He 3a4TeHO» BbICTaBIIAETCA o6yqarou.|,emycs|, €CInn KoNn4ecTBO NnpaBUIibHbIX OTBETOB HU-
xe (unu pasHo) 60%.

Llento npomexymoyHoli ammecmayuu SBNSIeTC YCTaHOBIIEHWE YPOBHS AOCTUXKEHUS KaxKabIiM 00Y-
YaloLwyMcs Lenen 1 3aaad o6y4eHns no JaHHOMY KypCY, U3NOXKEHHBIM B N.2.2 HACTOsILLE NporpaMMbl.

Popma KOHTPOSIsi NPOMEXYTOYHOM aTTecTaumMm — IK3aMeH

dopmMa NpomexyTovHOM aTTecTaummn obyyarLmMxca — ak3ameH. Yyactue obyyaroLlerocs B npoueay-
pe Morny4yeHns aK3ameHa OCYLLEeCTBNAeTCHA 3a CYET y4ebHOro BpemMeHu (TPy4OEMKOCTM), OTBEAEHHOro Ha
n3y4yeHne UCUUNNNHDI

OcHoBHbIe yCcroBuMs NonyYeHus gonycka obydatowerocs 4o ak3ameHa:

1) oby4vatowmiics BLIMONHUN BCe BUAbl y4ebHOW paboThbl (BKMOYasi CamMOCTOSATENbHYHO) U OTYMTancs
06 uX BbINOMHEHUN B CPOKU, YCTAHOBMNEHHbIE rpadnkom yyebHoro npouecca no AMCLUMNIVHE;

2) npowwén 3aknioynTenbHoe TeCTUpoBaHme.

Ha 3k3ameHe oby4atoliemMycs BblOaeTCsl 3K3aMeHaLMOHHbIN buneT, cogepxawun B cebe aBa Teo-
peTu4eckux Bonpoca v OguH NpakTu4eckui. Vicnonbdyemasi MeToamka OLEHKN 3HaHWUIN - TPaaULMOHHAas.

OCHOBHbIE KPUTEPUM OLIEHKM 3HAHMWA MO y4eOHOW AUCLMMNIIMHE NPU NPOMEXYTOYHOW aTTe-
crauum

OTBeT Ha Kaxabli BONpoc GuneTta oueHMBaeTCs OTAEeNbHO, nocre 4Yero hopMUpyeTcs MTorosas
OLEeHKa MO 3K3aMeHY.

OueHka «OTNMYHO» NO KypCy BbICTaBNSAETCS, ecnvu obyyalLwuincsd gan nosnHble OTBEThl Ha BCE BO-
npockl 6uneTta n OTBETUN Ha AOMNONHUTENbHbIE.

JononHntenbHble BONPOCHI CyXaT MPOBEPKE CUCTEMHOCTU U MOMHOTHI 3HaHWI 0By4aroLerocs no
Kaxkgomy 13 Bonpocos buneta. B yacTHocTu, ecnn obyyarominca gaeT B CBOEM OTBETE NOHATUE TepMOau-
HaMM4YeCKOMy MpPOLIECCY, XapaKTepusys ero nepexoaoM TepMOOUHAMUYECKON CUCTEMbI U3 OJHOIO COCTOSI-
HUA B Apyroe B pesyrbTaTe B3aMMOOENCTBUS €€ C OKpyXalowen cpefon, a Ha SOMOMHUTESbHbIN BOMPOC —
UTO Ha3blBaeTCA COCTOSHUEM TEPMOOUHAMUYECKON CUCTEMBI? — OTBETUTL 3aTPYAHAETCS, TO TakOM ero oT-
BET HE 3aCYUTbIBAETCS Kak MOSHbIN.

OueHka «XopoLlo» BbICTaBNAETCS, ecnn oby4varoLmMincs Ha oanH U3 BONPOCOB OTBETUN Ha «ydoBIie-
TBOPUTENbBHOY (T.€. MOKasan HecucTemMaTusnpoBaHHble, (pparMeHTapHble 3HaHMSA BONPOca) U Ha ABa Apyrux
Ha «OTNUYHO» UNN «XOpOoLIO» (B MOCMNEAHEM Cryvae OTBET Ha BONPOC 6bin HEA4OCTAaTOYHO MOSHBIM, HEKOTO-
pble HIAHChl M3raraemMoro Bonpoca okasanucb YnyLeHHbIMW, UK ¢ NOMOLLBbIO AOMONMHUTENBHBLIX BONPOCOB
ObIn ycTaHOBMNEH (PakT HENOMHOIO MOHMMaHUS HEKOTOPbLIX MOHATUI, KOTOPbIMU ODyYatoLMnCc Nonb3yeTcs B
CBOEM OTBETE).

OueHka «YO0oBNEeTBOPUTENBHO» BbICTABMSIETCH, ecnmn obydyaloLlmMinca oTBETU Ha Bce TpW Bomnpoca
«yOOBMETBOPUTENBHOY», MO0 Ha OA4MH BOMPOC Ha «XOPOLLUOY», HA OOWH «Y4OBNETBOPUTENBHOY, @ HA OOWH He
OTBETUN JaXe C MOMOLLbI0 HABOASALLMX AOMOSIHUTENBHBLIX BONPOCOB, 3afaHHbIX NpenogaBaTenem.

OueHka «HeygoBneTBopuTENbHO» BbICTABMASETCH, €Cniv 0By4atoWwmnncsa M3 Tpex BONpoCOB 3HAET He
Bonee ogHOro, a Ha ocTanbHbIE HE MOXET OTBETUTb AaXe MNP 3aaHny emMy HaBoASLWMUX AONONHUTENbHbIX
BOMPOCOB.

NPUNOXEHMUE 8

KAOPOBOE OBECNEYEHUE YYEBHOIO NPOLIECCA MO AUCUUNIUHE



1. Tpe6oBaHue ®rocC

He meHee 60 NpoOLEHTOB YMCNEHHOCTU negarormdeckux paboTHukoB OpraHusaluu, y4acTBYIOLLMX B
peanusauunn nporpammbl 6akanaspuarta, n nuy, npusnekaembix OpraHusalmen K peanu3auumn nporpaMmmebl
BGakanaBpuaTa Ha UHbIX YCIOBUSIX (MCXOAs M3 KONUYECTBa 3aMellaeMblX CTaBOK, NPUBEAEHHOrO K Liernoyuc-
NEHHbIM 3HaYeHNsAM), AOMKHbI BECTU Hay4HYHo, y4ebHO-MeToau4ecKyto 1 (Mnun) npakTnyeckyro paboty, cooT-
BETCTBYIOLLYIO NpOodhuIo NpenogaBaeMon ANCUMMnHLI (Moayns).

He MeHee 5 npoLEHTOB YMCNEHHOCTU Medarornyecknx paboTHukoB OpraHusauun, y4yacTBYKOLLUX B
peanu3auuu nporpammbl 6akanaBpuaTta, 1 nuu, npusnekaembix OpraHu3aumen K peanvsauuym nporpaMmbl
GakanaBpuaTa Ha UHbIX YCIOBUAX (MCXOAS M3 KONMYECTBa 3aMellaeMblX CTaBOK, MPUBEAEHHOIO K Lienoync-
NEHHbIM 3Ha4YeHUsAM), AOMKHbI ABMATLCA PyKOBOAUTENAMU U (Mnn) pabOTHUKAMM MHbIX OpraHu3auun, ocy-
LLEeCTBNSALWNMN TPYAOBYH OEATENbHOCTb B NPOodecCcMoHarnbHON cdepe, COOTBETCTBYOLWEN npodeccuo-
HanNbHON AEATENbHOCTU, K KOTOPOW rOTOBATCS BbIMYCKHUKM (UMETb CTax paboTbl B AaHHOW NpodyeccuoHarb-
How cdpepe He meHee 3 neT).

He meHee 60 NpoLEHTOB YMCMEHHOCTM negarornyeckux paboTHnkos OpraHusaumm u nuu, NnpuBneka-
eMbix K obpasoBaTenbHon gedatrensHocTn OpraHvM3aumm Ha MHbIX YCroBUSAX (MCXOOA U3 KONMMyecTBa 3ame-
LaeMbIX CTaBOK, MPMBEOEHHOrO K LIENOYMCINEHHBIM 3HAYEHUSAM), AOIMKHbI MMETb YYEHYK CTEMEHb (B TOM
YMCre YYEHYH0 CTerneHb, MONyYEeHHYH B MHOCTPAHHOM rocygapcTBe u npusHaBaemyto B Poccuiickon dene-
pauum) n (Mnn) y4eHoe 3BaHue (B TOM 4MCne y4eHoe 3BaHWe, NMOoNy4eHHOEe B MHOCTPAHHOM rocygapcTBe U
npusHaBaemoe B Poccunckon ®enepaviun).

NPUNOXEHUE 9



®depepanbHoOe rocyaapcTBeHHOe OlogkeTHOe obpa3oBaTenbHOe yupexaeHue
BbicLlero obpasoBaHuA
«OMCKUM rocyaapCcTBEeHHbIN arpapHbIi yHuBepcuteT umenu MN.A.CtonbinnHa»

dakynbTeT BbiCLUEro o6pa3oBaHus

ONnoIn no HanpasneHuto 35.03.06 ArpouHxxeHepus

®OH[ OLEHO4YHbIX CPEACTB
no AucuuniunHe

B1.0.15 TennotexHuka

HanpaBneHHoCTb (Npodunb) «TexHuuyeckuin cepeuc B AMNK»




BBEOEHUE

1. ®OHA OUEHOYHbIX CPpeaCcTB MO AUCLMNIUHE ABNSAETCH 0bsizaTenbHbiM 060CO6MEHHBIM NpUnoxe-
Huem k Pabouen nporpamme AUCLMNIIUHBI.

3. ®oHA OUEeHOYHbIX cpencTB ABNAeTCcA COCTaBHOWN 4acTbto HOpMAaTUBHO-METOANYECKOIo obecneve-
HUA CUCTEMbI OLIEHKN Ka4eCTBa OCBOEHUA O6yqa}OLLI,VIMVICF| yKa3aHHOIZ AncunninHbl.

4. Mpu nomowm ®OC ocyLlecTBNAETCS KOHTPOSb M ynpaBneHue npoLeccoM opMUpoBaHnsa oby4a-
OLLMMUCS KOMMETEHLM, U3 Yncna npeaycMoTpeHHbix ®rOC BO B kayecTBe pe3yrnbTaToB OCBOEHUS AUCLIM-
MIAVHBI.

5. ®oHA OuUEHOYHbIX CPeacTB MO AMCLMNNNHE BKIOYaeT B cebd: oueHOoYHble CpeacTBa, NpuMeHsie-
Mble ANS BXOAHOMO KOHTPONS; OLEHOYHblE CPeAcTBa, MPUMEHsIEMble B paMKax UHAMBUAyanusaumu BbINori-
HeHus, KOHTponsa duKkcnpoBaHHbix B1Aos BAPC; oueHouHble CcpeacTBa, NPUMEHsiEMble AN TeKyLero KOH-
TPONS M OLEHOYHblE CPEACTBa, NPUMEHSEMbIE NPWU NPOMEXYTOYHOM aTTecTauun nNo utoram n3yvyeHust guc-
LUMNINHBI.

6. PaspaboTumkamn poHOa OUEHOYHbLIX CPEACTB MO AUCUUNMMHE ABMASIOTCA npenogasBaTeny Ka-
deapbl ArpoHOMUM K arpouHXxeHepuu, obecnednBatoLlLen N3ydyeHre oby4arLMMUCA OUCUUMNIMHBI B YHU-
BepcuteTe. CopepxartenbHon ocHoBow aAnst paspabotkn ®OC nocnyxmna Paboyasa nporpamma gucuunnu-
Hbl.



YACTb 1. OXUAOAEMbIE PE3YJNIbTATbl U3YYEHUA
y4eBHOWN AMCLMNIIUHBI, NePCOHaNbHbIN YPOBEHb AOCTMKEHUSI KOTOPbLIX NPOBepAETCA

C Ucnonb3oBaHMEM NpeaAcTaBneHHbIX B M. 3 OLEHOYHbIX CpeacTB

KomneTteHuun,

B hopMupoBaHUU KOTO-

Koo n Hanme-

KoMMNoHeHTbI KOMNeTeHUUH,

pbIX 33eMCTBOBAHA AMC- HOBaHue UH- dopmupyemblie B pPamkax AaHHOM ANCLMNINHBI
AukKaTtopa go- (kak oxxugaembln pesynbTaT ee OCBOEHNS)
umMnnuHa M
CTNXEeHUU
kon HaUMEHOBAHME KOMMeTeHLUM 3HaTb W NOHU- yMeva fenaTb BlageTb HaBblkaMu
MaTb (gevictBoBaTh) (MmeTb HaBbIKKW)
1 2 3 4 5
O6wenpodeccMoHanbHblie KOMNeTeHUUn
CnocobeH pewatb | OMNK-1.1 Ucnonb- | OcHoBHble 3ako- | PaccuuTbiBaTth OC- HaBblkamu pacyeTa n
TUNoBble 3ajayn | 3yeT  OCHOBHble | Hbl TEPMOAMHA- HOBHble NapameTpbl | JKcrnnyaTauum Tensno-
npoeccMoHanbHOM | 3aKOHbI ecTe- | MUKM U Tenno- TENnOTEXHNYECKOro | BbIX MaLUWH
AeaTenbHOCTU Ha | CTBEHHOHay4HbIX | MaccoobmeHa. obopygoBaHus 1
OCHOBE 3HaHWMN OC- | AUCUMMNANH AN TEnnoBbIX yCTaHO-
HOBHBbIX 3aKOHOB | pelleHnss  CTaH- BOK.
mMaTeMaTUyYeckKux W | AapTHbIX 3ajadv B
€CTECTBEHHbIX HAyK C | COOTBETCTBUN  C
NPUMEHEHNEM  WH- | HarnpaBreHHO-
dopMaLmOHHO- CTbl0 npodeccu-
KOMMYHVKaLMOHHbIX | OHanmbHOW  Jes-
OlK-1 | TexHonorun TENbHOCTU
OrlK-1.2 Wcnonb- | OCHOBHblE Ma- MpumeHaTs mate- MeTogamu pacyeta
3yeT 3HaHVWe Ma- | TemaTuveckue maTtuyeckune meTo- TEnnoTEeXHNYECKOro
TeMaTUYeCKMX MeToAbl Ans pe- | Abl NpY peLueHun obopyaoBaHus
MeToZoB Ans | WweHns 3agaqy B WHXEeHepHbIX 3aday
pelleHnst  CTaH- | arpovHXeHepun B arponpoMbILLEH-
AapTHbIX 3adad B HOM KoMrrekce
COOTBETCTBUN  C
HanpasreHuem
npodeccmoHarnb-
HOW [OesiTeNbHO-
ctm
FotoB Kk yyactmio B | OMK- 5.1 Yuyact- | lNMpoueccel, npo- | Onpegenats  Ten- | Metogukamu nposege-
nposeaeHum ByeT B 3Kchepu- | xogsuime npu | noTexHu4eckne HUS  3KCMepuMeHTa W
3KCMEepPUMEHTanbHbIX | MEHTamnbHbIX WC- | HarpeBe, OXNa- | XapakTepucCTUKK OLIEHKN ero pesynbTa-
nccnegoBaHni B | CMeOoBaHMAX MO | XAEHWW, Tenmno- | 3KCnepumeHTasnb- TOB
npodeccMoHanbHOM | ncnbiTaHnio n maccoobmeHe, | HbIMM  mMeTodamu,
AeATenbHOCTU CenbCcKOXo3s1- KOHCTPYKLMM nNpoBOAMTL  U3Me-
CTBEHHOW TEXHWU- | TeNNOBbIX  Ma- | PEHUSA U OLeHUBaTb
Ky WKH, uenb nNpo- | Ux pesynbTaTbl
BEAEHNa  3Kcne-
OnK- 5 puMeHTa

OrlK- 5.2 Cnoco-
6eH npoBoauTb
n3mepeHus "
HabnoaeHus,
obpabaTbiBaTh "
npeacTaensTb
3KCNEPUMEH-
TanbHble [OaHHble
7] pe3ynbTaTbl
MCNbITaHUN

OCHOBHbIE U3me-
puTEnbHbIE NpU-
Oopbl N MHCTPY-
MEHTHI

[paBunbHO nc-
nonbL3oBaTh cpea-
CTBa U3MepEHUI

MeTtopnamu o6paboTkm
3KCMEPUMEHTAaNbHbIX
ncenegoBaHumn




YACTb 2. OBLLAA CXEMA OLIEHUBAHUA XOOA U PE3YNIbTATOB U3YYEHUA

Yy

EBHOM AUCUMNIIUHBI

O6wme KPUTEPUM OLIEHKN U peecTp NPUMEHAEMbIX OLIeHOUYHbIX CPeacTB

2.1 O630pHasA Be4OMOCTb-MaTpULLA OLIEHUBaHUS X0Aa U pe3yNbTaToB U3y4eHus
y4eBHOW AMCLMNIIUHBI B paMKax Nefarormieckoro KOHTpPOns

Pexnm KOHTPOSIbHO-OLLEHOYHbBIX MEPONPUATUIA

KaTteropus
KOHTPONS U OLIEHKM

camo-
oLieHKa

Komuc-
CWOHHasA
oLeHka

OueHKa co CTOPOHbI
npeacraBuTens
Nnpon3BOACTBA

B3anmo-

OLEeHKa npenogaearens

1

2 3 4 5

BxogHown
KOHTpOJb

- TECTUPOBaHe

WuavBmayanusauus Bbi-
NONHEeHns™,
KOHTpOsb (puKCUpoBaH-
HbIXx BuaoB BAPC:

- KoHTponbHasa paboTta
Ne1,2

TeKyLWwmnn KOHTPOb:

- CamocTosTenbHOE N3Y-
YyeHue TeM

- B paMKax nabopaTopHbIX
3aHATUI U NOATOTOBKU K
HUM

- TECTUPOBaHe

- B paMkax obue-
YHUBEPCUTETCKON CUCTE-
Mbl KOHTPONSA ycneBaemo-

cTH

I'Ipome)KyTquaﬂ aTtTe-
cTaumsa* no utoram n3y-
YeHunda gucumniinHbI

- TECTUPOBaHe

X

- 9K3aMeH

X

* aHHbIM 3HAKOM NMOMeYeHbl MHAMBUAYanusnpyemble Buabl y4e6Hol paboThbl

2.2 O6LMe KpUTEPUM OLEHKU X0Aa U pe3yfibTaToB
M3y4yeHUA y4eOHOMN ANCLUNITUHBI

1. DopmanbHbIA KPUTEPUN NOSTYyHYEHUA OOy4aloLWUMUCA
NOJIOXKNTENBLHOMN OLEHKU NO UTOram U3y4yeHUs OUCLMUIMIINHbI:

1.1 MNMpegycmoTpeHHas nporpamMmma usy-
YeHnss ANCUUNNUHBI 0ByyatloLnMCs Bbl-
NorfHeHa NONHOCTLIO A0 Havarna npouec-
ca NPOMEXYTOYHOW aTTecTaumm

1.2 o Kaxxgow n3 npegyCMOTPEHHBIX NporpamMmMon BuaoBs padoT
no AncuunnuHe oby4varoLMincs yCneLwHo oTunTancs nepeg
npenogaBatenem, 4EMOHCTPUPYS NPU 9TOM AOMKHbIN (He HUXe
MWUHUMAanbHO NPMEMMEMOro) ypoBeHb CHOPMUPOBAHHOCTY
3NeMEeHTOB KOMNETEHLIUI

2. Tpynn
KayeCTBEHHOMN OLleHKM paboTh!

bl HedhopManbHbIX KPUTEPUEB
1 obyyarLlerocs B pamkax MU3y4YeHUs QUCLIUMIIUHGI:

2.1 Kputepuu oLeHKkM KayecTBa xoga
npolecca usydeHus obyyawoLmmes npo-
rpamMmmbl QUCLMINITMHBI (TEKYLLEW ycneea-
EeMOoCTH)

2.2. KpuTepum oLEeHKM KayecTBa BbINOSTHEHMS KOHKPETHbIX BU-
pos BAPC

2.3 KpuTepum oLleHKN Ka4eCTBEHHOro
YPOBHSI UTOrOBbIX PE3YrNbTaToOB N3yye-
HUS ANCUUNNNHBI

2.4 Kputepun atTecTaLMOHHON OLEHKU Ka4eCTBEHHOrO YPOBHS
pe3ynbTaTtoB U3y4YeHUs OUCLIUMITHDI




2.3 Peectp
3neMeHTOB (pOHAA OLIeHOYHbIX CPEACTB MO YYeOHOW AUCLUNIINHE

Mpynna OueHo4YHOE CPeaCTBO UMM €ro ANIEMEHT
OLIEHOYHbIX CPEeACTB HanmeHoBaHue
1. CpepctBa ansa KoHTponbHble BONPOCHI AN NpoBeAEHNA BXOAHOrO KOHTPONS
BXOAHOro KoHTpons | Kputepuun oLeHKM OTBETOB HA KOHTPOJIbHbIE BOMPOCHI BXOAHOIO KOHTPONA
2. CpeactBa 3apaHusa ans KOHTponbHON paboThl 1
ANA tHaBuayanusa- | 3agaHnsa onst KOHTPonbHOW paboTbl 2
UuU BbINOJSTHEHUS, Lkana n kpuTepumn oLeHNBaHNST KOHTPOJSIbHbLIX paboT

KOHTpons mMkcupo-
BaHHbIX Bugos BAPC

Bonpocbl 4ns camocTosaATeNbHOro N3y4eHuns

O6LMIA anropuTM CaMOCTOSATENBHOIO M3y4eHUss BONPOCOB

Kputepun oLleHKM caMOCTOSITENBHOTO M3YYeHWs BOMPOCOB

3. Cpenctea Bonpochkl Ans caMonoAroToBk1 No TeMaM nabopaTopHbIX 3aHATWIA
ANA TEeKyLLero KoH-
Tpons KpuTepum oLeHKy camMornoaroToBKM Mo Temam n1abopaTopHbIX 3aHATUN

TecToBbIE BOMPOCHI A4Sl NPOBEAEHMS! TEKYLLENO KOHTPOIS

Kputepun oLieHkn OTBETOB Ha TECTOBbIE BOMPOCHI TEKYLLErO0 KOHTPOSIS

TecToBble BONPOCHI A4S NPoBeAEHUS BbIXOAHOMO KOHTPONS

4. CpeACTBa KpuTepum oLeHK/M OTBETOB Ha TECTOBbIE BONPOCHI BLIXOAHOIO KOHTPOSIS

ANs NpoMeXyTouyHoOM | JK3aMeHauuoHHasi nporpamma no y4ebHon aNcumnimHe

atrectTauuum no UTo- [Mprmep aK3amMeHaLMOHHOro ouneta

ram usyvyeHusa gucum- | NnadHosas npouedypa NposefeHns aK3aMeHa

NNnHbI KpuTepum oueHK/ OTBETOB Ha BOMNPOCHI 3K3aMeHa AN NPOMEXYTOYHOMO KOH-
Tpons




1.2. OnucaHue nokasaTtenen, KpUTEPMEB U LIKaN OLEeHUBAHUA U 3TanoB )OPMUPOBAHUA KOMMETEHLMIA B paMKax
AUNCLMNIINHBI (3K3aMeH)

YpoBHM CHOPMUPOBAHHOCTU KOMMNETEHLMN

KomMneTeHunsa

MWUHUMAaTb- o o
He cdopmMmu- M1t cpeaHui BbICOKUN
poBaHa
OueHkn copMNPOBAHHOCTM KOMMETEHLINI
2 3 4 5
OueHKka «He- | OueHka OueHka «xo- | OueHka
ydoenemeo- «yodoere- powo» «OMJITUYHO»
pumesnbHoO» meopu-
mersibHO»
Xapaktepuctmka cpoOpMMPOBaAHHOCTM KOMMNETEHLUM
Koa KomneteHumss | Ccopmu- Cdopmumpo- | Copopmumpo- dopmbl
WH- nHan- B MOMHOM Me- | POBAHHOCTb | BAHHOCTb BaHHOCTb n cpen-
AekKc KaTo- MNokasa- pe He cdop- | KOMNeTeH- KOMMeTeH- KOMMeTeH- cTBa
n pa Nhau- Tenb oue- | mmpoBaHa. UM COOT- | UM B LIEMOM | UMM MOMHO- | o
Hasea | OO- kaTopb! HMBaHUA — | MimetroLuxca BEeTCTBYeT COOTBET- CTblO  COOT- TpOnSs
H1e cm- KOMMe- 3HaHuA, 3HaHW, yMe- | MUHUManb- | CTBYeT Tpe- | BETCTBYET dop-
KOM- KEeHU1 TeHLM yMEHWs, HUA W HaBbl- | HbiM Tpebo- | BoBaHUAM. TpeboBaHu- MUpO-
ne- KOM- HaBbIKN KOB HeOoCTa- | BaHMSAM. Mmetowuxcsa | sm.  Umeto- BaHNS
TEH- ne- (BnageHns) | TouHo anga | metowmx- | 3HaHWUA, Wmxest  3Ha- | | ovne-
717 TeH- peLeHnsa CSl  3HaHUN, | yMEeHUn, HUWA, YMEHWUN, TeHLWiA
ummn NpaKkTUYecKnx | yMeHun, HaBblkOB U | HAaBbIKOB U
(npodheccno- | HaBbIKOB B | MOTMBaUUW B | MOTMBALMM B
HamnbHbIX) 3a- | uenomMm [Jo- | uernom  [o- | NofHon mepe
nav CTaTO4HO CTaTO4YHO OO0CTaTO4YHO
Ons  pewe- | Ans  pewe- | ona  pewe-
HUS  npak- | HKS CTaH- | HAS  CIOX-
TUYECKUX OapTHbIX HbIX MpaKTK-
(npodpeccu- | npaktuye- YeCKMX
OHanbHbIX) | cknx  (npo- | (mpodheccu-
3apad deccuno- OHanbHbIX)
HanbHbIX) 3apad
3agad
Kputepumn oLeHmBaHus
Or1K- Mon- OcCHOBHbIE YpoBeHb MuHumans- | YpoBeHb YpoBeHb
1 HoTa 3aKOHbl Tep- | 3HAHWUWA HU- | HO nony- | 3HaHui B | 3HaHWI B
Cno- 3Ha- MOOMHAMMUKN | XKe MWHWU- | CTUMbIN obbeme, co- | obbeme, co- M
cobeH HWUIA N Tennomac- | ManbHbIX YpOBEHb OTBETCTBY- OTBETCTBY- PeA-
pe- coobmeHa. TpeboBa- 3HaHUN, IolWemM Mpo- | wemM npo- oKsa-
watb HUA, UMenu | OonyLleHo rpamMme nog- | rpammMe nog- MeHa-
TMNo- MECTO TIpy- | MHOTO  He- | TOTOBKW, [AO- | rOTOBKM, 6e3 HMOH-
Bble Oble owunb- | rpydbix nyweHo He- | owmnbok HbM_
3aga- Ku owmnbok CKOINMbKO  He- .TI_eCT’
un rpy6GbIX OLIK- eope-
Tnye-
npo- 6ok
dec- OrMkK- Hann- | Paccuuntbl- Mpn pewe- | MNMpogemoH- | Npoaemon- MpooemoH- ;g‘f_ﬁ)o_
cuo- 11 yune BaTb OCHOB- | HUM  CTaH- | CTpMpoOBa- CTPUPOBaHbl | CTPUPOBAHbI | o
Hab- yme- Hble  napa- | AapTHbIX Hbl  OCHOB- | BCE  OCHOB- | BCE OCHOB- | . -
HOW HUI MeTpbl Ten- | 3agad He | Hble  yMe- | Hble YMEHWsl, | Hble yMeHUs, HaLW-
aes- norex- NPOAEMOH- | HUS, pelue- | pelleHbl BCe | pelleHbl Bee | o
Tenb- HNYECKOro cTpUpupo- Hbl TUMOBbIE | OCHOBHbIE OCHOBHble sana-
HOCTH obo- BaHbI oc- | 3agauu C | 3agaun C | 3agauv o
Ha pPyOOBaHUS U | HOBHbIE HerpyobIMK1 | HerpyobIMu OTAenNbHbIMK KOH’-
OCHO- TENNoBbIX yMeHMS, owmbkamun, | owmbkamu, HecyLe- TPOrb-
BE YCTa-HOBOK.. | UMENU Me- | BbINOMHEHbI | BbIMNOHEHbI CTBEHHbIMU Has
3Ha- CTO rpybble | Bce 3aga- | BCe 3ajaHus | HepgoyeTamu, 6
HUI ownbKm HUS, HOHE B | B MOMHOM | BbIMOMHEHbI pabora
oc- NOMHOM obbeme, HO | Bce 3agaHus
HOB- obbeme HEeKoTopble C | B NONHOM




HbIX HegovyeTamu | obbeme
3aKo- Hann- | HaBbikamu Mpn pewe- | Umeetcsa MpooemoH- MpooemoH-
HOB une pacyeta W | HAM  CTaH- | MMHUManb- | CTPUPOBAHbI | CTPMPOBAHDI
ma- HaBbl- | aKcnnyaTa- OapPTHbIX Hbln Habop | 6asoBble HaBblku MNpu
Tema- KOB umm  Tenno- | 3agad He | HaBbIKOB HaBbIKM MNPW | peLleHun
Tnye- (Bna- BbIX MaLUVH nNpogemMoH- | Ans  pelle- | peleHnn HecTaHOapT-
CKUX 1 OeHne CTPUPOBaHbI | HASI  CTaH- | CTaHOAPTHLIX | HBIX  3adad
ecre- onbl- 6asoBble OapTHBIX 3agay c He- | 6e3 owwmnbBOK
CTBEH TOM) HaBbIKW, 3agay C He- | KOTOPbIMU N HeJo4yeToB
HbIX Uvenn Mme- | KOTOpbIMU Hego4eTamum
HayK C CcTO rpybble | Hego4eTa-
npwm- oLnbKM MU
me- Mon- OcHoBHble YpoBeHb MuHumane- | YpoBeHb YpoBeHb
HeHn- HoTa maremaTunye- 3HAaHWUA HU- | HO nony- | 3HaHui B | 3HAHUN B
em 3Ha- CKkne  MeTodbl | e  MUHM- | CTUMBIN obbeme, co- | obbeme, co-
VH- HWA AN PELEHNS | o nbHbIX ypoBeHb OTBETCTBY- OTBETCTBY-
dop- sliﬂ(i::::po' TpeboBa- 3HaHWN, lowem npo- | wemMm npo-
ma- P HWA, VMMenu | AOoNyLWeHo rpamMme nog- | rpammMe nop-
LNOH- MECTO TIpy- | MHOTO  He- | TOTOBKW, [AO- | rOTOBKM, 6e3
HO- Oble owwunb- | rpydbIX nyweHo He- | owmnbok
KOM- Ku owmbok CKONbKO  He-
MyHW- rpybbix oLwu- MNpea-
Kaum- 6ok aK3a-
OH- Hanu- | MpumeHsTb Mpn pewe- | MNMpogemoH- | Npoaemon- MpooemoH- MeHa-
HbIX yvne maremaTude- HUN  CTaH- | CTpupoBa- CTpUpOBaHbl | CTPUPOBaHbI U'MOVH_
Tex- yMe- CKne MeTolbl | napTHLIX Hbl OCHOB- | BCE OCHOB- | BCE  OCHOB- Hbm_
Horo- HUN MPM PEWEHMN | sanay he | Hble  yMe- | Hble yMeHus:, | Hble ymeHus, | Joob
77 VIFKEHEPHBIX npoaemMoH- HUA, peLle- | pelleHbl Bce | pelleHbl Bce Teope-
3ajav B arpo- Tnye-
npombiwnen- | CTPYPUPO- Hbl TUMOBbIE | OCHOBHbIE OCHOBHbIE ke
OnK- HOM KOMAnek- | BaHbl oc- | 3agaum  C | 3agaum C | 3agaymn c BONPO-
12 ce HOBHbIE HerpyobIMK1 | HerpyobIMu oTAenbHbIMM | 1T
yMeHMS, owmbkamun, | owmbkamu, HecyLe- saMe-
UMENn Me- | BbIMOSIHEHbI | BbIMOMHEHbI | CTBEHHbLIMM
CTO rpybble | Bce 3aga- | BCe 3ajaHusi | HegoyeTamu, (H)E:':g;o
oLnoBKK HWS,, HOHE B | B MOSIHOM | BbIMOSHEHbI
MOMHOM o6beme, Ho | Bce 3amanus | SoAd
obbeme HeKoTopble C | B NONHOM Em’
HegoyeTamn | obbeme oH-
Tponb-
Hanu- | Metogamu Mpn pewe- | Umeetcsa MpooemoH- MpooemoH- Has
yvne pacyeta Te€n- | HuUM  cTaH- | MMHUManb- | CTPUPOBAHbI | CTPUPOBAaHbI
NoTexHuye- - pabora
HaBbl- OapPTHbIX Hbln Habop | 6asoBble HaBblku MNpu
KOB CKOTO  0B0PY- | 3503y He | HaBbIKoB HaBbIKM MPU | peLeHnm
(Bna- AoBanns NpogemMoH- | Ans  pelle- | peleHnn HecTaHOapT-
OeHune CTPUPOBaHbI | HASI  CTaH- | CTaHOAPTHbIX | HBIX  3adad
onbl- 6asoBble OapTHBIX 3agad c He- | 6e3 owmnbok
TOM) HaBbIKW, 3afay C He- | KOTOpPbIMU N HeJo4eToB
Uvenn Mme- | KOTOpPbIMU Hego4yeTamMum
CTO rpybble | Hepgo4eTa-
ownbKm MU
Or1K- Mon- Mpoueccsl, YpoBeHb MwuHumans- | YpoBeHb YpoBeHb Mpen-
5 To- HoTa npoxoaswine | 3HaHUM HU- | HO nony- | 3HaHui B | 3HAHUN B | 3K3a-
TOB K 3Ha- npu Harpese, | XX&€  MWHU- | CTUMbIN obbeme, co- | obbeme, co- | MeHa-
yya- HUI OXNaXaeHun, | MarnbHbIX YPOBEHb OTBETCTBY- OTBETCTBY- LINOH-
CTUIO Tenno- n | TpeboBa- 3HaHWN, OWeM Mpo- | WwemM Mpo- | HbIN
B OnK- Maccoob- HWA, VMMenu | AOoMnyLeHo rpamMme nog- | rpamme nof- | TecT;
npo- 5 1 MEHe, KOH- | MECTO T[py- | MHOTO  He- | FOTOBKM, OO- | rotoBku, 6e3 | Teope-
Beae- ' CTPYKLMM Oble owwunb- | rpybdbIX nyweHo He- | owmnbok Tnye-
HUK TennoBbIX Ku owmnbok CKONbKO  He- ckue
3KC- MaLLUWH, uenb rpybbix oLum- BOMNpO-
ne- npoBefeHunst Ook Cbl  9K-
pu- 3KCNepuUMeH- 3ame-
MEH- Ta Hauu-
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Tanb-
HbIX
uc-
cne-
JoBa-
HUA B
npo-
dec-
cuo-
Hanb-
HoM
nes-
Tenb-
HOCTHU

Hann- | Onpegenate | MNpu pewe- | NpogemoH- | MNMpogemoH- MpooemoH- OHHOro
une TENNOTEXHU- | HUA  CTaH- | CTpMpoBa- CTPUpOBaHbl | CTPUPOBaHblI | 3ada-
yme- yeckme  xa- | JapTHbIX Hbl OCHOB- | BCE OCHOB- | BCE  OCHOB- | HUS;
HUI pakTepucTu- | 3agad He | Hble  yMe- | Hble YMEHWUs, | Hble yme- | Kon-
KA 9KCrepu- | MPOOAEMOH- | HUS, pelle- | peleHbl BCE | HUS,peLleHbl | TpOsb-
MEHTanbHbI- | CTPMPUPO- Hbl TUMOBbIE | OCHOBHbIE BCE OCHOB- | Has
MU MeToda- | BaHbl oc- | 3agaum  c | 3agauum C | Hble 3agaym | paboTta
MW, NPOBO- | HOBHbIE HerpybbiMn | HerpyobiMu C oTAenbHbI-
OUTb  n3Me- | yMeHus, owmnbkamn, | owmbkamu, MU Hecylle-
peHust N | UMENN Me- | BbIMNOMHEHbI | BbIMOMIHEHbLI | CTBEHHbIMU
oLeHuBaTb cTo rpybble | Bce 3apga- | Bce 3agaHus | Hego4yeTamu,
nx pesynbTa- | oWnbKm HWS,, HOHE B | B MOSTHOM | BbIMOSIHEHbI
Thbl NOMHOM obbeme, HO | Bce 3apaHus
obbeme HekoTopble C | B MOSTHOM
HepodyeTaMn | obbeme
Hanu- | Metogmnkamun | MNpu pewe- | meetcs MpoaemMoH- MpogoemoH-
une NPOBEAEHUS | HAM  CTaH- | MMHUManb- | CTPUPOBAHbI | CTPMPOBAHDI
HaBbl- | 9KCMEpPUMMEH- | OApPTHbIX Hbln Habop | 6asoBble HaBblku MNpu
KOB Ta W OUEHKU | 3agad He | HaBbIKOB HaBbIKM MNPW | peLleHun
(Bna- ero pe- | NPOAEMOH- | AN pelue- | peleHun HecTaHOapT-
OeHne | 3ynbTaToB CTPUPOBaHbI | HASI  CTaH- | CTaHOAAPTHLIX | HbIX  3adad
onbl- 6asoBble OapTHbIX 3agady c He- | 6e3 owmnbok
TOM) HaBbIKW, 3agay C He- | KOTOPbIMU N He[o4eToB
Uvenn Mme- | KOTOpPbIMU HeJoYeTamm
CcTO rpybble | Hepgo4eTa-
OLINGKM MU
Mon- Mpoueccsl, OCHOBHble MuHumans- | YpoBeHb YpoBeHb
HoTa npoxogdiwimne | “smeputenb- | Ho gony- | 3HaHun B | 3HAHMN B
3Ha- npu Harpese, | Hbl€ NPMBOPLI | crymbii; obbeme, co- | obbeme, co-
HWA oxnaxaeHum, neHTH"'“Cpr' ypoBeHb OTBETCTBY- OTBETCTBY-
Tenno- n 3HaHWMN, fowemM npo- | owem npo- | MNpea-
Maccoob- OOnyLleHo rpamMme nog- | rpaMmmMe nof- | aksa-
MeHe,  KOH- MHOFO  He- | TOTOBKW, [0- | rOTOBKW, ©e3 | meHa-
CTPYKLMM rpybbix nywieHo He- | owmnbok LIMOH-
TENMOBbIX owmnbok CKOMNbKO He- HbIN
MaLLUWH, uenb rpybbix oLum- TecT;
nposefeHus ook Teope-
aKcnepuMeHr- TH4e-
Ta ckue
Or1K- Hann- | Onpegenate | MpaBunbHo MpogemoH- | MNpoaemon- MpogemoH- BOMpoO-
5.2 une TENMOTEXHU- | WUCMONb3o- CcTpupoBa- CTPUpOBaHbl | CTPUPOBaHbI | Cbl  3K-
yMe- Yyeckme xa- | Batb cped- Hbl OCHOB- | BCE OCHOB- | BCE OCHOB- | 3aMe-
HWA pakTepucTy- | CTBa 13Me- Hble  yMe- | Hble YMeHWs, | Hble  yMe- | Hauu-
KM  aKcnepu- peRMM HWS, pelle- | pelleHbl BCE | HUS,pelleHbl | OHHOro
MeHTarnbHbI- Hbl TUMOBbIE | OCHOBHbLIE BCE OCHOB- | 3aja-
MU  MeToAa- 3agauM  c | 3agaum C | Hble 3ajayun | Hus;
MKW,  NpPOBO- HerpybbiMn | HerpyobiMu C oTaenbHbl- | KoH-
anTb  n3me- oLumnbkamm, owmbkamn, MK HecyLlle- | TPOrib-
peHust " BbIMOMHEHb! | BbIMNOMHEHbI | CTBEHHbLIMU Has
oLeHnBaTb BCe 3aja- | Bce 3ajaHus | HepodeTamu, | pabota
nx pesynbTa- HWUS,, HOHE B | B MOMHOM | BbIMOJSHEHbI
Thl MOSTHOM obbeme, HO | BCe 3agaHus
obbeme HekoTopble C | B MOSTHOM

HeJo4YeTamm

obbeme
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Hann-
une
HaBbl-
KOB
(Bna-
OeHune
onbl-
TOM)

MeTtoaukamm
npoBefeHus
3KCNepUMeH-
Ta U OLEHKU
ero pe-
3ynbTaToB

MeTtomoamn
0bpaboTkm
3KCNEepPUMEH-
TanbHbIX UC-
cnepoBaHuin

MmeeTtcsa
MUHUMaNb-
HbIi  Habop
HaBbIKOB
ana  pewe-
HMS  CcTaH-
OapTHBIX
3agay C He-
KOTOPbIMU
Hego4veTa-
MU

MpooemoH-
CTPMpOBaHLI
0aszoBble
HaBbIKM  MpWU
peLueHuu
CTaHAapTHbIX
3agay c He-
KOTOPbIMU
Hego4yeTaMu

MpooemoH-
CTPUpPOBaHb
HaBblkKM Npu
peLleHnm
HecTaHOapT-
HbIX  3agad
6e3 owmnbok
N HeJo4YeToB

34




YACTb 3. METOOUYECKME MATEPUAIbI, ONPEAENAIOLWME NPOLEAYPbl OLEHUBAHUA
3HAHUU, YMEHUWN, HABbIKOB, XAPAKTEPU3YIOLLUX 3TAMbl ®OPMUPOBAHUA KOMMNETEHUWA

YacTtb 3.1. TUnoBble KOHTPOMbHLIE 3afaHUsA, HeoO6XoAUMbIe ANA OLUEeHKU 3HaHUW, YMEeHWUI, HaBbIKOB
3.1.1 . CpencrtBa, npuMeHsieMble ANsi BXOAHOro KOHTpOns
BxogHoOM KOHTpONb NpOBOAUTCS B paMKax NepBOro NEKLUNOHHOIo 3aHATUS C LIENb BbISIBIIEHUS pe-
anbHOW rOTOBHOCTM OBYYaloLLUXCH K OCBOEHUIO AaHHOW AUCLMMANHBI 38 CHET 3HAHUA U YMEHU, CHOpMUPO-
BaHHbIX B NPeALWecTBYIOLLMX AucLmnnmHax. BxogHowm KoHTpornb pa3pabaTtbiBaeTcsa npy NOAroToBke pabouyen

nporpaMmmMbl y4ebHON anucumnvHbl. BxogHon KOHTporb NpoBoauTcsa B oopMe onpoca.

KOHTPOJIbHbIE BOMNPOCHI
OnA npoBeaeHNUs BXOOAHOro KOHTpons

1. Ha3soBnTe OCHOBHbIE NOSTOXEHUS MOSTEKYNAPHO-KUHETUYECKON TEOPUN.
2. Kaknmu sasneHmnsamu apmkeHune?
3. Kakow ras HasbiBaeTcs naeanbHbIM?
4. Hannwwnte ocHOBHOE ypaBHEHME MOSEKYNAPHO-KUHETUYECKON TEOPUN.
5. Hanuwunte ypaBHeHne 3Tu NoMnoXeHus noaTeepxaawTca?
6. UTto Takoe BpoyHOBCKOE AN cpeaHen KMHETUYECKOW 3HeprumM Monekynbl rasa.
7. Kak cBsizaHa cpefHAsa KUHeTUYeCKas SHeprna Monekynsl raza ¢ abconioTHOM TemnepaTypon?
8. UTo Takoe abconoTHaa TemnepaTtypa C TOUKU 3peHUst MOMEKYNSpPHO-KMHETUYECKON Teopun?
9. UTo Takoe abconoTHOE AaBneHne C TOYKU 3peHUs MONEKYNSIpHO-KUHEeTUYECKON Teopun?
10. UTo Takoe yaenbHbIn 06bEM rasa ¢ TOUKM 3PEHUSA MOJIEKYIIAPHO-KUHETUYECKON TEOPUN?
11. Hanunwwute ypaBHeHWe COCTOAHUA naeanbHOro rasa.
12. Kakyto popmy mmeeT KpmBasi pacnpeneneHnss Monekyn rasa rno ckopoctam? B kakuMx koopauHaTax
ee nsobpaxatot?
13. UTo Takoe HamBepOSTHEWNLLAs CKOPOCTb MOJIEKys rasa?
14. [anTe onpegeneHne ogHOro Morns BellecTBa.
15. YUTto Takoe TennoTta n Yem oHa n3MepseTca?
LUKAINA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha KOHTPONbHbIE BONPOCbl BXOAHOIO KOHTPOIS
- OLleHKa «3a4yTeHO» BbICTaBnsieTcs oby4varoLLeMycsl, eCrvm KOnmyecTBo NpaBunbHbIX OTBETOB BbilLE
60%.

- OLlEHKa «HEe 3a4TeHO» BbICTABMSETCA 0byyaloLLEMYCS, ECNN KONMYECTBO MpaBUSIbHBIX OTBETOB HU-
xe (unn pasHo) 60%.

3.1.2 CpeactBa ANA MHOUBUAYanu3auum BbINOSIHEHUSA,
KOHTpons ¢mkcupoBaHHbix BuaoB BAPC

B xoge usydeHus gucUMNnUHLI NpeanaraeTcsl BbIMOMHUTL PAL 3afaHuin B pamkax UKCUPOBAHHbLIX
BraoB BAPC. 370 — BbINOMHEHME ABYX KOHTPONbHbLIX paboT.

Bce 3apgaHua HanpaBneHbl Ha oopMUpoBaHMe yMmeHun paboTtaTte CamMOCTOATENbHO, OCMbICIIEHHO OT-
OvpaTtb n oopMnATL Matepuan, pacnpegenaTb cBoé pabouvee Bpems, pabotaTtb C pasnnyHbIMU TUMAMMU
Marepuanos.

3agaHua ons KOHTponbHOM paboThl 1
Tema: PacyeT KOTeNbHOW YCTaHOBKU ANA TenfOCHaGXeHUsA npeanpusaTumn

LUenb pa6oTtbl: OcBOeHME NpNeMOB NOMbL30BaHUA TabnMuamMm TENI0EMKOCTEN KOMMOHEHTOB ra3oBom
cMecu, MeTOO0B pacyeTa oTAerNbHbIX ANeMEHTOB KoTrioarperata napocurioBon YCTaHOBKU.

1. AcxogHble AaHHble ANns BbINONHEHUsI paboTbl
1.1. NpoussoauTensHocTb koTna Jf [T/].

1.2. TonnuBo: BW, MECTOpOXAEHMe, ncnaputensHocTs M [kr/kr], coctaB u o6bem V. [m3/kr] npoayk-
TOB CropaHusi, TennoTa cropaHusa Tonnuea QE [k>x/kr].
1.3. Pexxum paboTbl KoTrnoarperata (CHWKeHMe Temnepartypbl AbIMOBbIX ra3oB):

T T .
— B TOMKe B pesynsTaTe nyuuctoro Tennoobmena ¢ t, o t, ['C.
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OsHak

K K
— B 30HE KUNATUNBHbIX TPYO BCNeAcTBME KOHBEKTUBHOIO TennoobmeHa ¢ t1 o t2 [Cl.

. K 5K,
— B 9KOHOMaii3epe BCre/CTBIE KOHBEKTUBHOTO Tennoobmenac T ao )7 ['CL.
1.4. Pexxum paboTbl napocunoson yctaHosku (MNCY):
— MOLLIHOCTb NapOBON TYpPOUHBI NT [xkBT];

— yAenbHbI pacxod napa d0 [kr/(kBT4)];

— TemnepaTypa BoAbl, AobaBnsemMon 13 Bogonpoeoaa tILB. [Cl

1.4. Pexxum paboTbl akoHOMan3epa:
— pa3psiKeHue B razoxofax akoHoMam3epa W3K [Mm BOA. CT.];

— npuBeaeHHoe BapomMeTpuyeckoe aaBneHme B [MMm pT. cT.];
— KO3 bUUMEHT Tennonepegayn skoHoMmamnsepa K [BT/(m2K)];

Bce 3T ncxogHble gaHHbIe AS pacyeToB N0 BapuaHTaM npueegeHbl B mabnuyax 1 u 2.
2. Mopspok BbiNnonHeHUs1 paboThbl

2.1. N3yunTb NpuHUMNuanbHyto cxemy napocunoson yctaHoBku (MCY), npeacraBneHHon Ha puc. 1.
OMUTLCS C MPOLECCOM MPOM3BOACTBA Mapa C nomMowpbio gaHHon MCY, ysacHUTb (OyHKLMOHamNbHOe

Ha3Ha4vyeHne BXoAsALWunX B 3Ty CXeMy 3J1IEMEHTOB. 3arem NPUCTYNUTb K cneayrwum atanam.

Tabuya . ICXOOHBIE JAHHBIE MO TOMMBY

O6beM npoayKToB CropaHus
% ﬂ MecTopoxaeHve U le [M3 /KZ]
18 W] [
m Ke
g y Ke C02 H,0 N2
1 12 Knsenosckoe 5,0 21700 0,94 0,60 4,20
2 14 Borocnosckoe 5,2 11300 0,99 0,57 4,37
3 6 KemepoBckoe 54 23960 0,64 0,67 2,59
4 8 Babaesckoe 5,6 27910 0,5 0,97 2,20
5 10 MoamockoBHOE 5,8 10224 0,5 0,98 2,20
6 12 MuHycuKHCKoe 6,0 25360 0,79 0,69 3,23
7 16 YenabuHckoe 6,2 14600 0,84 0,82 3,51
8 18 KaparanguHckoe 6,4 22800 0,79 0,61 3,31
9 20 JleHuHckoe 6,6 24690 0,79 0,69 3,23
10 12 OkmbacTysckoe 6,8 17100 1,26 0,70 5,45
11 14 PandnxumHckoe 7,0 19200 0,83 0,59 3,57
12 6 Kanyxckoe 6,2 24320 0,71 0,77 2,87
13 8 MakapbeBckoe 6,5 20120 0,56 0,77 2,36
14 10 CyuyaHckoe 6,6 18080 0,41 0,90 1,76
15 12 [MoaropogHeHckoe 6,7 17400 1,02 0,56 4,40
16 16 TaBpu4yeckoe 6,8 18050 0,93 0,43 3,97
17 18 'ycuHoosepckoe 6,9 11360 0,89 0,64 3,79
18 20 Borocnosckoe 5,2 11300 0,99 0,57 4,37
19 12 EropLumnHckoe 5,6 25500 0,64 0,67 2,85
20 6 [oHeukoe 5,8 26500 1,25 0,47 5,69
21 16 "anumoBcKoe 6,0 21500 1,36 0,50 5,77
22 8 JInnoseukoe 6,2 21800 1,19 0,60 5,91
23 10 Aselickoe 7,2 21400 0,94 0,61 3,91
24 12 Knsenosckoe 5,0 21700 0,94 0,60 4,20
25 16 Borocnosckoe 5,2 11300 0,99 0,57 4,37
26 18 KemepoBckoe 54 23960 0,64 0,67 2,59
27 14 BabaeBsckoe 5,6 27910 0,5 0,97 2,20
28 16 MogMockoBHOE 5,8 10224 0,5 0,98 2,20
29 8 MuHycuKHCcKoe 6,0 25360 0,79 0,69 3,23
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30 10 YenabuHckoe 6,2 14600 0,84 0,82 3,51
31 12 KaparanguHckoe 6,4 22800 0,79 0,61 3,31
32 16 JleHnHckoe 6,6 24690 0,79 0,69 3,23
Tabnvua 2. UCXOOHBIE BAHHBIE MO PEXXMAM PABOTHI
Pexwunwmbl paborTubl
© KoTnoarperarta ncy 3KOHOMaK3epa
= T T K K OK OK
(E tl t2 tl t2 tl t2 NT dO WK t)lBA W3 B K
o
@ [cl [cl [cl [cl [cl [cl Bl |5 | g €| g o <
T | f =2 |5
1 1200 | 850 850 650 650 250 300 | 6,0 550 | 15 | 35 | 745 | 29
2 | 1300 | 1150 | 1150 | 800 800 450 700 | 6,1 560 | 16 | 36 | 745 | 30
3 | 1100 | 850 850 650 650 300 900 | 6,2 | 570 | 17 | 37 | 740 | 31
4 | 1000 | 800 800 650 650 350 | 1000 | 6,3 | 580 | 18 | 38 | 735 | 32
5 | 1200 | 900 900 650 650 300 | 1200 | 64 | 590 | 19 | 39 | 750 | 34
6 | 1100 | 900 900 650 650 250 | 1500 | 6,5 | 600 | 20 | 40 | 745 | 32
7 | 1000 | 750 750 500 500 300 200 | 6,6 | 610 | 21 | 41 747 | 38
8 950 750 750 600 600 300 | 2500 | 6,0 | 550 | 22 | 42 | 740 | 40
9 | 1200 | 850 850 600 600 300 | 3000 | 6,1 | 560 | 15 | 43 | 735 | 42
10 | 1100 | 800 800 500 500 300 300 | 6,2 | 570 | 16 | 44 | 750 | 44
11 | 1200 | 800 800 600 600 200 650 | 6,3 | 580 | 17 | 45 | 755 | 29
12 | 1100 | 800 800 400 400 200 850 | 6,4 | 590 | 18 | 46 | 745 | 31
13 | 950 700 700 450 450 250 950 | 65| 600 | 19 | 47 | 735 | 33
14 | 1200 | 900 900 500 500 250 | 1000 | 66 | 610 | 20 | 48 | 745 | 35
15 | 1100 | 800 800 400 400 300 | 1200 | 6,0 | 620 | 21 | 49 | 745 | 37
16 | 1050 | 950 950 500 500 300 | 1300 | 6,1 | 630 | 22 | 50 | 745 | 39
17 | 1000 | 800 800 400 400 300 | 1800 | 6,2 | 590 | 23 | 45 | 745 | 38
18 | 1200 | 800 800 600 600 300 | 2000 | 6,3 | 580 | 15 | 46 | 745 | 36
19 | 1100 | 900 900 500 500 300 250 | 64 | 570 | 16 | 47 | 740 | 34
20 | 1050 | 800 800 600 600 250 700 | 65| 560 | 17 | 48 | 740 | 32
21 | 1000 | 800 800 500 500 300 800 | 66 | 550 | 18 | 49 | 750 | 40
22 | 950 750 750 500 500 300 950 | 6,0 | 540 | 19 | 50 | 750 | 28
23 | 1000 | 800 800 500 500 200 | 1200 | 6,1 | 600 | 20 | 51 752 | 29
24 | 1200 | 1000 | 1000 | 800 800 200 | 1500 | 6,2 | 610 | 21 | 52 | 752 | 30
25 | 950 600 600 400 400 200 | 1300 | 6,3 | 600 | 22 | 53 | 747 | 35
26 | 1100 | 900 900 500 500 300 900 | 6,4 | 620 | 14 | 54 | 737 | 36
27 | 950 750 750 600 600 300 900 | 6,2 | 570 | 17 | 36 | 745 | 30
28 | 1200 | 850 850 600 600 300 | 1000 | 6,3 | 580 | 18 | 37 | 740 | 31
29 | 1100 | 800 800 500 500 300 | 1200 | 64 | 590 | 19 | 38 | 735 | 32
30 | 1200 | 800 800 600 600 200 | 1500 | 6,5 | 600 | 20 | 39 | 750 | 34
31 | 1100 | 800 800 400 400 200 200 | 6,6 | 610 | 21 | 40 | 745 | 32
32 | 950 750 750 500 500 300 | 2500 | 6,0 | 550 | 22 | #1 747 | 38
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Puc. 1. Cxema napocuiioBov yCTaHOBKM:
1 — koTnoarperar, 2 — naponeperpesaTesb, 3 — NnapoBasi TypOMHa ¢ reHepaTopoMm, 4 — KOHOeHcaTop
oTpaboTaHHOro napa, 5 — Bakyym-Hacoc, 6 — cOopHbI 6ak nuTaTensHoOn BoAbl, 7 — NapoBOK Bogonoaorpe-
BaTenb, 8 — nuTaTenbHbIN Hacoc, 9 — BOAAHON 9KOHOMaK3ep.

2.2. OnpepgenuTb TeMnepaTypy cmecu 406aBOYHOM BOAbI M KOHAEHCaTa NapoBomn TypOUHbI. YCTaHo-
BUTb HEOOXOOUMOCTbL NpeABapuTENbHOro NogorpeBa (4o SKoHOMan3epa) MuTaTenbHOW BOAbI.
2.2.1. Bblumcnntbe KONMYECTBO KOHAEHCATa NapoBon TYpOuHbI

K, =N,-d,

roe d0 — ygenbHbIv pacxog napa [kr/(kBty)] (mabnuua 2); NT — MOLLHOCTb NapoBOW TYpPOUHbI

[kBT] (mabnuya 2); KK — KONU4YeCTBO KOoHAeHcaTa [Kr/d].
2.2.2. OnpegenuTb KONMYeCcTBO A06aBOYHOM BOAbI [Kr/4]

K,,=1-K,
roe ,ZZ — naponpoun3BoautensHocTb kotna [1 /4 = 1000 kr/v] (mabnuua 1).
2.2.3. OnpepeneHune Temnepatypbl KOHAeHcaTa tK = f(pK) B kOHAeHcaTope 4 (puc.1) no mab-

nuue 3. npl/l 9TOM AaBJrieHne HacblLlWEeHHbIX NapoB B KOHOEHCaTope BbIYNCIAETCA MO d)opmyne

p. =(B—=W.)mm pm.cm.= B-W, M= 0,987 (B-W )oap

———am
735,6 735,6
roe faHHble B WK BepyTca U3 mabnuusi 2.

Tabruya 3, HACBILUEHHbIM BOLAHOW MAP

Dasne- |Temne- OHTanbnusa |CkpbiTas AHTanbnuN YaenbHbI 00bem
Hue p paTypa KnneHuna TennoTa na- |Cyxoro napa [Mm3/kr]
Hacblle- |Boabl i poobpa3soBa- in
HUA [kOx/kr] HUA r [kOx/kr]
[6ap] t ['C] [kOx/kr] BOAbI Mapa
VB Vn
1 2 3 4 5 6 7
0,01 6,92 29,32 2484 2513 0,004 129,9
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0,02 17,51 73,52 3459 2533 0,001 66,97
0,03 24,09 101,04 2444 2545 0,001 45,66
0,04 26,98 124,42 2433 2554 0,001 34,61
0,05 32,88 137,83 2423 2561 0,001 28,19
0,06, 36,18 151,50 2415 2567 0,001 23,74
0,07 39,03 103,43 2409 2572 0,001 20,53
0,08 41,54 173,9 2402 2576 0,001 18,10
0,09 43,79 183,3 2397 2580 0,001 16,20
0.1 45,84 191,9 2392 2584 0,001 14,65
0,2 60,08 2514 2358 2609 0,001 7,647
0,3 69,12 289,3 2336 2625 0,001 5,23
0.4 75,88 3177 2318 2636 0,001 3,99
0,5 81,35 340,6 2304 2645 0,001 3,24
0.6 85,95 360,0 2293 2653 0,001 2,73
0.7 89,97 376,8 2283 2660 0,001 2,36
0.8 93,62 391,8 2273 2665 0,001 2,08
0.9 96,72 405,3 2265 2670 0,001 1,87
1.0 99,64 4174 2258 2675 0,001 1,69

2.2.4. OnpegenuTtb TemnepaTypy CMecu KoHaeHcaTa u [obGaBoyHOW BoAbl B nuTaTensHoM 6Gake 6
(puc.1).
t _KL[.B'tz[.B—i_KK'tK_
™ K. +K,,

2.2.5. OnpepenuTb OOCTaTOYHYK TemnepaTypy nuTaTenbHOM BoAbl. Takas Temnepatypa OOJbKHa

npeBbIWaTh TOYKY POChl ts Ha 10-15 rpagycos

t =t +(10-:-15).

TIUT.B.
Touky pochl ts onpenensioT No napuuansHOMY AaBreHU0 BOASHOIo napa szo n3 mabnuuysi 3. Ca-
MO Xe 3TO AaBlieHe BblHNCNAeTCd No cbopmyne
szo - pCM ) rHZO ’
V

roe obbemHas Oons BOAAHOMO mapa B CMECU rasoB r  — H,0 , @ BXoAdalwue croga

H,0
VCOZ + VHZO + VNZ

06bembl MPOOYKTOB CropaHus CO . H OuwN crnenyeT B3ATb U3 mabnuusl 1.
2 2 2

AbcontoTHoe JaBneHe CMecu ra3oB B akoHOMan3epe 9 (puc.1) HanaeTcs U3 BblpaXeHus

Py = B__ W, amm = 0,987 B__ Wy oap:
’ 735,6 10000 735,6 10000
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roe gaHHble B v VVSK OepyTca s mabnuupi 2.

Ecnu npu aTux BbluMCNEHUSX OyaeT MeTb MECTO HEPaBEHCTBO tnt > tCM , TO BOOa nepep noaa-

Yelr Ha SKOHOMar3ep noaBepraeTcs NapoBoMy nogorpesy. [4na 3Toro Hago OTKPbITbL BeHTUNN A, B 1 nepe-
KpbITb BeHTUrb C (puc.1).

2.3. Onpegenutb KA kotnoarperarta. C 3Ton Uernbio NpoM3BeCcTy criefyoLime BblYUCneHs.
2.3.1. HanTtu nonesHo Mcnosfb30BaHHY B KOTnoarperaTe TENOTY Ha BCEX €ro yyacTkax (Torka, KOH-
BEKTUBHbLI Y4aCTOK, 3KOHOMan3ep — CM. puc. 2).

OBl __
Qoo =Q, +Q,, +Q,, —nonesHo ncnons3osaxHast B koTnoarperare Tennota [KIx/r]. MycTs

Qi — MOMEe3Ho WCrMonb3oBaHHasi Tenmnota Ha i-M ydactke kotnoarperata, 1.e. Q. €{Q,,Q, ,,Q. }-
Torpa
Q _ V .tZC tz _ tl
i~ VYo

BIIT  t1 PiCM ( i i)’

A

_ i 3 — ,
roe Vosm = VCM . __oBwmnin 06bem ObIMOBBIX rasos [M3/u], VCM = VCOZ + VHZO + VNz , aBenu

el V. .V VN , [, 1 onpepensiotcs ns mabnuys 1.

C0,% Y H,0?

t2
a CPiCM — cpepHss ob6bemHas TenIoeMKoCTb Npu NOCTOAHHOM AasneHun ( P = const) B wxTep-

Barie TemnepaTyp oT til 0o tiz [kx/(M3°K)]. Ee MOXHO BbluMCMTb No dopmyne

N, \% Vv V.
t2 _ t2 _ 12 CO, 12 H,0 t2 N,
tl CPiCM - Z tl ij I"] T CPiCOz +n CPinO +11 CPiNZ ’
j=Co, V
cM M cM
‘2 .
roe i CPij - cpegHAaa obbeMHas TennoemMKoCTb J-ro KOMMOHEHTa AObIMOBbIX ra3oB

(je{CO,,H,0O, N,}) npn nocrosHHom aasnermm ( p = const) B uHtepsane Temneparyp ot t: ao
tiz [kDx/(Mm3°K)]. OHa onpeaensieTcs U3 BblpaxkeHUsi
1 1 2 2
Cpij(ti)'ti _CPij(ti )'ti ’<ﬂ9fc
t—t m-K

3aechk yaenbHble 0GbeMHble TeNNoeMKOCTH Cpij (Z ) HaxoaaTca U3 mabnuusi 4, a octanbHble AaH-

(2 _
tl CPij -

Hble n3 mabnuy 1n 2.
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1l arararar e tainiiiiit . Az
t, / tc t;
OIK Q 400 ' MA
KV _ T ! C
t =ty A ] £,
300 AL
KoHBeKTHBHBIH C
VIacToK
Q.. | 200 C
A
- M-
tlﬂ: _ tl;}' ‘ 100 YYYYy B
SroHOMaizep Q. j t,"
> A Bola M—
PHc. 2. TpakTel KOTIOArperara. PHc. 3. Cxema 3koHOMaH3epa H THarpaMMa

OIpeleleHHA TeMIIEPaTyPHOIO HAIIOPa.
2.3.2. OnpegenuTb TENNOTY, 3aTpayYeHHYIo Ha paboTy KoTnoarperara no popmyne

A

H
Q3ATP = E ) QP ’
rae AaHHble ﬂ, H, Q: 6epytca us mabnuysi 1.
2.3.3. HakoHeu, Bbluncngetca KM kotnoarperata n= Qﬁfﬁf ,100%.

3ATP.

Ta6nuya 4 OSBEMHAS TENNOEMKOCTL P P = const { Klonc }

MK

Tem r A 3 bl

nepatypa
t'C CO2 H20 02 N2 Boszayx

0 1,599 1,494 1,305 1,298 1,290
100 1,700 1,505 1,317 1,300 1,300
200 1,737 1,522 1,335 1,303 1,307
300 1,862 1,548 1,356 1,310 1,317
400 1,927 1,565 1,377 1,320 1,328
500 1,988 1,589 1,378 1,322 1,342
600 2,041 1,614 1,416 1,348 1,356
700 2,088 1,668 1,434 1,388 1,370
800 2,131 1,695 1,449 1,371 1,380
900 2,169 1,722 1,466 1,384 1,390
1000 2,203 1,750 1,477 1,397 1,407
1100 2,235 1,770 1,489 1,408 1,427
1200 2,263 1,802 1,500 1,420 1,432
1300 2,298 1,825 1,510 1,430 1,443
1400 2,313 1,828 1,520 1,440 1,458
1500 2,335 1,857 1,529 1,449 1,462

2.4. PaccuntaTb NOBEPXHOCTb HarpeBa SKoHoMan3epa. C 3ToW Lenbtlo BhINMOMHUTL criegylolmue pac-
YeThbl.

2.4.1. OnpegenuTb TeMnepaTypy BoAbl tf ['C] Ha BbIxoae 13 akoHoMal3epa (puc. 3) U3 ypaBHEHUS
B B
QsK :ﬂ‘CB '(tz _tl )'
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OoTKyaa
B _ 4B QQK
t,=t +—
H-c,
K/[orc y
rae ¢ =4,187 - “— — YAenbHas TennoemKkocTs NNTaTenbHoO Boabl,
B
ke K
B ~ ~
t] = tnt — TemnepaTypa nuTaTensHOW BOAbI NPy BXo4e B 9KOHOMaKn3ep nonyvyeHa B n. 2.2.5,

/[ —naponpownssoanTenbHocTk kotna [1 7/4 = 1000 kr/4] 6epetca us mabnuusi 1, QBK — nonesHas

TennoTa SKoOHOMawn3epa BbluMcreHa B n. 2.3.

2.4.2. OnpenenuTb CpeaHnin TeMnepaTypHbIn Hanop Mexay ABYyMs cpedaMin (ObIMOBbIMU razaMmu 1
nuTaTenbHOW BO4OW) B 3kOHOMau3epe. Ha puc. 3 BBeaeHbl 0603HavYeHus:

Ats — 66nbLIasi pa3HOCTb TEMMEPATYP MEXAY AbIMOBBLIMU razaMu U NUTaTeNbHON BOOOW;

Atw — MeHbLWaga pasHOCTb TeMnepaTtyp Mexay AbIMOBbIMUY razaMmn 1 NnuTaTesibHON BOOOMN.

Cpe,EI,HMI7I TeMHepaTyprM Hanop Mmexay atTuMun cpegamm npu Atﬁ <15 BbIHUCNAETCA KaK cpeaHee

At,,
apudmeTuyeckoe, T.€.
At_+ At
AtCPEZ{ = : -
' 2
At,
anpu > 1,5 — KaK cpeaHee rnorapupmmyeckoe
At,,
At — At .
AtCPEL[ = ° At -
In—°
At,,
2.4.3. OnpegenuTb NnoLiaab NOBEPXHOCTN HarpeBa SKOHOMan3epa MOXHO M3 CriedyloLlero ypaBHe-
HUSA
Q31< = SBK : K : AtCPEL{’
OTKy[a uckomas nnoiiagb
— Q3K
S A
’ tCPE}I
roe K- K03 PMUMEHT TENNooTaa4ym aKoHoMaKr3epa [ Br } 13 mabnuusl 2.
M - K

3ameuaHue. Npu BbIYMCTIEHUN Sax npoBepbTe pa3smMepHOCTb. [laHHble criedyeT NOACTaBNATb B Ta-
KUX eguHULaxX U3MEPEHUs!, YTOObI OTBET MOSyUYUNICs B M2,

3. KOHTpOsbHbIe BONPOCHI
3.1. PacckaxuTe npuHUMN 4EACTBUSA NapOCUNOBON YCTaHOBKN.
3.2. OT 4ero 3aBuCUT TeMMepaTypa TOYKMN POChI?
3.3. 3aBuUCUT NN TENNOEMKOCTb ra3oB NpU NOCTOSTHHOM AaBfieHUn OT TeMnepaTypbl?
3.4. Ot vero 3aBucut KI[ kotnoarperara?

3.5. HasoBute OCHOBHbIE 3neMeHTbl NpuHumMnuansHor cxembl MNMCY n nsnoxute nx yHKUMOHaNbLHoe
HasHayeHve nNpu NPoM3BOACTBE Napa.

3apgaHuA KOHTPONbHOM PaboThbl 2

Tema: AHAIIU3 LIUKIA OABUrATENA BHYTPEHHEFO CrOPAHUA
CO CMELLAHHbIM NOABOAOM TEMNOThI

1. UcxogHble faHHble ANA BbINOSIHEHUSA PaboThbl

1.1. B kavecTtBe paboyero Tena npuHMMaeTcs naearnbHbI ra3 (BO3ayx) C yaenbHbIMU TEMNOEMKOCTS-
MU:
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kzbfc
c =101 — yAenbHas TENSI0EMKOCTb NPW MOCTOSIHHOM [aBIieHUu;
ke K

K/

¢, = 0,72 — yAernbHas TENNOEMKOCTb NPy NOCTOSSHHOM obbeme.
Ke-

1.2. MapameTpbl paboyero Tena:

P, — HavansHoe fasnexve [Mrla];

'[1 — HavanbHasi TemnepaTtypa [C].

1.3. Xapaktepuctukum umkna:

A — cTeneHb NOBbILLIEHNS AABEHUS;

€ — CTeNeHb cxkaTus;

p — CTeneHb NpeaBapuUTENbHOMO pacLUMpeHUs.

OTW NCXOoAHbIEe AaHHblE MO BapyaHTam npuBeaeHbl B mabnuye 5.

Ha puc. 4 npuBeaeHbl vp- (a) n sT-guarpammel (6) unkna OBC co cmellaHHbIM No4BOAOM TEMNMOThI

(TpuHknepa).
p Mla A
A
p
q
3 4 a)
v
9 6)
AT
: 2
Vmil; Vmax V: g -
Puc. 4. Uukn TpuHknepa Ha vp- (a) u sT-p,marpl)ammax (6). i

OTOT UMK COCTOMUT 13 cnenywwmnx naearnbHbIX NpoLeCcCOoB:

o 14
1—> 2 — N303HTPOMNHOE cXaTune, 2—> 3 — N30XOPUYECKUIA NMOABOA TENMNOThI q,
3—> 4 — n306apHbIi NOABOA TENNOThI qlp , 4—> 5 — N303HTPOMNHOE paclmpeHne

(pabouwnii xon), 5—> 1 — N30XOpPHBI OTBOA TEMMOTbI q, (Bbixmon).

Ta6nuya 5. UICXOOHBIE JAHHBIE ANA PACYETOB MO BAPUAHTAM

MapameTpbl paboyero Tena XapaKTepucTumku
BapuaHT uukna ABC
Ne p, Mna] | t, [c) A ; P
I 0,22 65 1,40 16 1,30
2 0,18 30 1,50 17 1,35
3 0,16 35 1,60 18 1,40

43



4 0,21 40 1,70 19 1,45
5 0,14 26 1,80 20 1,50
6 0,20 18 1,90 21 1,55
7 0.17 28 2,00 16 1,60
8 023 38 145 17 1,65
9 0,12 37 1,55 18 1,70
10 0,15 31 1,65 19 1,75
11 0,19 25 1,75 20 1,80
12 024 27 1,85 21 1,85
13 0,14 29 1,95 16 1,90
14 0,12 32 1,20 17 1,95
15 0,18 33 1,30 18 2,00
16 0,13 34 1,40 19 2,05
17 0,15 36 1,50 20 2,10
18 0,25 39 1,60 21 2,15
19 0,14 41 1,70 16 2,20
20 0,16 42 1,80 17 1,30
21 021 43 1,90 18 1,40
22 0,13 44 200 19 1,50
23 0,19 45 1,35 20 1,60
24 0,18 46 1,25 21 1,70
25 017 47 145 16 1,80
26 0,20 48 1,55 17 1,90

2. MopsaoK BbINOJIHEHUS1 paboThbl
2.1. Onpepenutb TepMoavHaMuyeckne napametpsl P, V, Ts XapaKkTepHbIX ToYKax Luukna, ncnonb-

3ya HauanbHble ux sHaveHns P u T =t + 273,15 v xapaktepuctukm upkna.

211.Touka 1: P, tl uasecTHbl u3 mabnuusl 5, T =t + 273,15 [K], a yaenbHbiii 06bem Haxo-
antca n3 ypasHeHusa KnaneripoHa
RT, ‘:M}
= :
P, ke

oHC
me R = c,—C, = (1,0 1- 0,72) Krﬂ—K — rasoBasi NocTosiHHasi paboyero Tena.
Ke -
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21.2.Touka 2: P, =P, L& T2 ZTI L&, V, =V, e, roe k:&: 1,01 _ nokasa-
c, 0,72

\
Tenb agnabatbl pabodyero Tena.

213.Touka3: p, =p, A, T, =T, 4, v, =v,.

214.Touwkaa: p,=p, I,=T,-p, v,=v,-p.

2.1.5. Touka 5: p5 =p1 ﬂ,pk T5 =T1 ﬂ,pk V.=V,

2.2. OnpegenuTb KONMYECTBO NOABEAEHHOW U OTBEAEHHOW TEMNMOThI (q1 7] q2 ).

2.2.1. Konmnyectso noaseAeHHon TennoTel (], = q11/+q1p (puc. 4). B npouecce 2—> 3 ocyLlecTsrs-

€TCA N30XOPMYECKM NOABOA TennoThbl q1V=CV(T3 — Tz), a B npouecce 3—> 4 — nsobapHbIi NoaBos

TenmnoThbl qlp = CP (T4 — T3 ) . Takmm obpasom, KONMYeCcTBO noaBedeHHon TennoThbl
q1=CV(T3_T2)+CP(T4_T3)'
2.2.2. Konn4yecTBo OTBEAEHHOW TENMoThl — 3TO TEennoTa, oTBeAeHHasa B M30XOpHOM npolecce 5—> 1

(Bbixnion). MoaTtomy oHa pasHa (], = C,, (T5 — T1) .

2.3. Bbumcnutb Tepmudeckui KMo uuvkna. n = (1 _ qZJ -100 %.
q,
Kl
Ke

NSOCKOM hUrypbl, KOHTYPOM KOTOpOM ABndeTcs umkn. Ha puc.4a ata nnowagb 3awTpuxoBaHa. [pu aTtom
paboTa npousBoSibHOTO npouecca a—>b B obwem crnyyae oOnpedensetcs W3 BblpaKeHUs

Vp
[

R J'p(v)dv, YTO YUCMEHHO paBHO Mrollaau Nnod KPMBOW, KOTOPYK Ha vp-avarpaMme onucbiBaeT

2.4. Onpegenutb nonesHyw paboTy umkna ‘: } OTa BenMuMHa YUCIIEHHO paBHa nowaau

Va

OaHHbIN npouecc. YTobbl HaWTK nrowagb 3aWwTpPUXoBaHHOM Gurypbl (puc. 4a), HykHO nnowagb Npsmo-
YronbHUKa nog oTpe3koM 3—> 4 CNoXuTb C NMoLWaablo KpUBONMHeNHoM Tpaneuuy nog ayron 4—» 5 v Bbl-
YecTb Nnowaab KPUBOMNMHERHONW Tpaneuun nog ayroit 1—>» 2. MosToMy paboTa Hallero uukna 6yaeT paBHa

lHOJ'[ = 13a4 + 1445 - 11»2 '
2.4.1. Pabota wu3obapHOro npouecca 3—>4, Ha koTOpOM p =p4 =p; =const, pasHa
Vyq
L, = Jp3d" =p3(vy —V3):
V3

k k
2.4.2. Pabota agua6aTtHoro npouecca 3—> 4, Ha KOTOPOM pv = p4v4 = = const, otkyna

|
P = P4y K Gynet

Vs Vs 1-k 1-k
_ _ kK kg, k Vs TVy  VyPy T VsPs
l4_>5—jpdv—v4 p4fv dv=v, p, = .
; ; 1—k k-1
4 4
2.4.3. AHanornyHo pabota aguabaTHoro npouecca 1—> 2, raoe pvk = p4v4k = = Const, otkyaa

k1
P =P v—k’ﬁyﬂeT
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_ ~k 3, _ Vi TV _ VMDD
v o 1-k k-1

2.5. TocTpouTb MO BLIYUCIIEHHBIM AAHHBIM HA MUNIIMMETPOBKE B MacliTabe peanbHbIA LMK HA VP- U

sT-anarpammax. lMpu noctpoeHun sT-guarpammel Ha ocu abeumce Toukn S; =S, u S, = S5 Gepyrcs

NPOU3BOJIbHO. 3aTtem BbIYMCNAKTCS BENMYUHBbI UBMEHEHUS SHTPONN B M3OXOPHOM rpoLiecce 2—> 3 no us-

BECTHO hopmyre Asza =c, lnL’ a B n3obapHoMm npouecce 3—> 4 As N HaxoguTtcHa ux

T
34 =C,In
2 T3

cymma As = As,; + As,, -

N3mepeHHbIi B MUIIIMMETPax OTPe30K, OTMOXEHHbIN Ha ocu abcuucc, genvm Ha AS norny4aem

Kire
K

LeHy AeneHus B MunnumeTpax 1 . Danee B macwTabe ctpoum Ha sT-gvarpamme Oyrv NpoLLeccoB

2—>3,3—>4ns5—>1.

3. KOHTpOnbHbIe BONPOCHI
3.1. B 4eM NpenmMyLLECTBO CMELLIAHHOIO LMKIa Mo CPaBHEHUIO C APYrMMM LiMkriamu paboTel IBC?
3.2. Kak onpegenutb rpadudeckn TennoTy U paboTy umkna?
3.3. Ot yero 3aBucut Tepmudeckmin Krpg ymkna?
3.4. MoXHO N NocTpouTb TENMNOBOW ABuUraTtens, paboTawwmn B uukne 6e3 otBoga TennoThl (T.e. Ko-

roa qz = 0).

LWKANA U KPUTEPUU OLLEHUBAHUA
KOHTPOJbHbIX paboT
OTmeTKa «3a4TeHO» BbICTABMSETCS B ClyYae YCMELUHOro BbINOMHEHWS 3a4aHW KOHTPONbHOW pabo-
Tbl, NPaBUBLHOrO OPOPMIEHNS MOSICHUTENbBHOW 3aMWUCKW, MOMOXUTENBbHOrO OTBETA Ha BOMPOCHI MO TeMe
KOHTPOJTbHOW paboThl.

3.1.3 CpeactBa ANA TeKyLero KOHTpons

TeKkylWnn KOHTPOMb OCYLLECTBMSETCA Ha KaXKOOM 3aHATUM M HanpasrfieH Ha BbiSIBNEHWE 3HaHWUN U
YPOBHSA CHOPMUPOBAHHOCTU SNIEMEHTOB KOMMETEHLMIA MO KOHKPETHOW Teme. PesynbTaTbl TEKYLIEero KoH-
TPONs NO3BONSAKT CKOPPEKTMPOBATL AanbHelLyo paboTy, o6paThecs K cnabo ycBoeHHbIM Bonpocam, obpa-
TUTb BHUMaHMe Ha nNpobenbl B 3HaHMSAX 0BYyYatoLLnXcs.

BOIMNPOCHI
OISl CAMOCTOSAITENIbHOIO U3y4eHus
1.3aKoHbl TEPMOAMHAMUKM
lMNepBbIi 3aKOH TEPMOMHAMUKN
BTopol 3akoH TepMOgMHaMUKN
TpeTuii 3aKOH TEPMOANHAMUKMA
2. TepmoguHamMudeckme npouecchbl ¢ naeanbHbIM ra3oM 3neKkTpocHabXeHnsa 1 3anycka
MonuTponHbIv Npouecc
M303HTpONHbIV npouecc
M3oTepMHbIN npolecc
M300apHbIv npouecc
M30xopHbIN npouecc
3.TennoaHepreTu4yeckne yCTaHOBKM
4.TennoBoun peXxmnm CesibCKOXO3MCTBEHHbIX NpeanpuaTui

O6LWmin anropuTm CaMOCTOATENILHOIO U3YYEHUA TeEM

1) O3HaKOMUTLCS C PEKOMEHAOBAHHOW Yy4eBHON NMTEepaTypon N 3NEKTPOHHbIMUK pecypcamm no teme (opu-
EHTUPYACb Ha BONPOCHI 41151 CAMOKOHTPONS).

2) Ha aTou ocHoBEe COCTaBUTb Pa3BEPHYTHIN MMaH U3MNOXEHUS TEMBI.

3) BbibpaTb hopMy OTYETHOCTU KOHCMEKTOB (Mf1aH — KOHCMEKT, TEKCTYanbHbIA KOHCMNEKT, CBOGOAHbIN KOH-
CMEKT, KOHCMEKT — CXema).

2) OhopMUTb OTYETHLIN MaTepman B YCTAaHOBIIEHHON hOpME B COOTBETCTBUM METOANYECKUMU PEKOMEH-
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Jaumsimu.

3) HDOBeCTI/I CaMOKOHTpPOJ1b OCBOEHNA TEMbI MO BOMpocaM, BblAAaHHbIM NpenoaaBaTerieM.

4) MNpepocTaBuUTb OTYETHBLIA Matepuan npenogaBaTenio No CornacoBaHuio C BEAYLLMM NpenofaBaTesnem.

5) MoAroToBUTLCS K MPEAYCMOTPEHHOMY KOHTPOSIbHO-OLIEHOYHOMY MEPONPUSITUIO MO pe3ynbTaTtam camo-
CTOATENIbHOIO NU3y4YeH st TEMbI.

6) MNpuHATE yyacTue B ykazaHHOM MEpPONpusTUM, NPOUTM pyBexHoe TecTMpoBaHWe No pasaeny Ha ayau-
TOPHOM 3aHSATUM M 3aKNIYUTENbHOE TECTUPOBAHME B YCTAHOBIEHHOE 4111 BHEAyANTOPHOW paboThl Bpems.

LLikana u KpuTepun oLueHNBaHUA
CaMOCTOSATENILHOrO U3y4YeHUs TeM

- OlLleHKa «3auymeHo» BbICTABMSETCS, ecrnv obyyarowmiics oopMun oT4YeTHbIN MaTepuan B Buae
JOKIafa Ha OCHOBE CaMOCTOSITENBHOIO U3YYEHHOro Matepuarna, CMOr BCECTOPOHHE PacKpbiTb TeopeTuye-
cKoe coaepXkaHne Tembl.

- OLiEHKA «HE 3a4YmMeHO» BbICTaBMNSETCH, €CNu 06yYaloLMACA HeakKypaTHO 0(hOPMUIT OTYETHbLIN Ma-
Tepuan B BuZe AoKNaga Ha OCHOBE CaMOCTOSITESIbHOIO M3y4eHHOro MaTepuara, He CMOr BCECTOPOHHE pac-
KPbITb TEOPETUYECKOE COAEpPKaHNe TeMbI.

. BOMPOCHI
ONsi caMonoAroToBKK MO TeMaM NlabopaTopHbIX 3aHATUM

1({ ov
1.4emy paBeH KO3PULMEHT [f = —| — | TepMMYeckoro pacluMpeHust Ans uaearnbHoro rasa?

P
1({ ov .
2.Yemy paBeH KoapduLmeHT S, =—— 6_ N30TEPMUYECKON CXMMAEMOCTU ON1S uaearnbHOro rasa?
V\op
T

1
3.4emy paBeH KOSDDULNEHT y = — 6_? TEPMMYECKOW YMNpYrocTu Ans naearnbHoOro rasa?
p

Vv

4.B cocyne BmectumMocTbio 0,25 m3 npu Temnepatype T=320K comepxutcsa 26, 824 kr yrnekucrioro rasa

Ke I
(4, =44——, R, =8314————). OKcnepumeHT faeT, YTO [aBNeHNe rasa B 3TUX YCIOBUSAX PABHO
? KMOJIb kmone K
p=6 Mla. Kakyto owmnbKy B npoLieHTax A4acT BblYMCIEHWUE 3TOro AaBneHust B npegnonoxeHun, yto rasd CO2

naeanbHbIN?
5.Haitm  pasnoxeHue  ko3dhPUUMEHTA  CKUMaAEMOCTMU - pv Nno  CTEMeHsM  MNMOTHOCTU

RT
=1+ Bp + sz + Dp3 +... 4ns rasa, ygosneTBopsilowWero ypaeBHeHuio  BaH-gep-Baanbca
_ RT a
v—a VvV
6.Cyxon BO3yX cocTout n3 23% Kncnopopga " 77% asoTa
Ke Ke oK
(p, =32—— u, =2815—— R, = 8314ﬂ—). Haintn coctaB Bo3gyxa no obbemy u ero
2 KMOJIb 2 KMOJb xmonv K

ra3oBy NOCTOSIHHYIO0 Rew.

7 NmeeTcs aMnumpmnyeckasa 3aBMCMMOCTb MOJ'IFlpHOIZ TENNOEeMKOCTU (I'Ipl/l NOCTOAHHOM ,El,aBJ'IeHI/II/I) Kncnopoaa

_ K

oT Temnepartypel yc, =31+3-107°T -4-10°T " IR
KMOJlb

, MpUMeHsieMas B TeMnepaTypHOM Auanas3oHe
[398K, 3000K]. OnpenenuTb nokasatens agmMabaTtsl kucnopoaa npu temnepatype T=1000K.

8.HawTtu konuyecTBO TennoThbl, Heobxoanmoe Ana HarpeBaHus ABYX kurnomonen asota ot 400K go 500K npum

T N il
MOCTOSIHHOM [@BNEHUN, UCMOMb3Ysl 3aBUCUMOCTbL  LIC, =285+2-10°T K’H— , Crpasegnu-
298K xmonb K
500K
Byt0 Ao Temnepatypbl T=1000K. Hatu cpegHioto Tennoemkocts C ‘ .
Pla00K
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9. Bbluncnute paboty aguabaTnyeckoro pacluimpeHus rasa maccbl 171 = 4I(T/J,o obbema

3 5 H
Vk =10m , €CNu ero JaBneHve ynano o p,. = 10 DR a HavanbHbI yaenbHbl o6bem rasa 6bin
M
W= ] — . Tennoemkocty aanHoro rasa PaBHbI: Cp = 1,01; c = 0,72 KK
KT kr K
10. Ha ckonbko nsmeHuTcs yaensHas aHTponusa n3obapHoro npolecca B Todke T=600K, ecnu B Havane

aTOro npouecca ero Temnepartypa 6oina To=500K? TennoeMkocTn JaHHOro rasa pasHbl

x/loic
c, =101, ¢ =0,72 .
p ke K
11. Ha ckonbKo n3MeHUTCs yaenbHasi SHTPoNusa n3oxopHoro npouecca B Touke T=500K, ecnu B Havane
3TOro npouecca ero Temneparypa 6oina To=400K? TennoeMKocTn 4aHHOrO rasa paBHbl

x/{oic

c, =101 ¢ =0,72 .
, ke K

12. Tepmudeckun KMNO umkna paseH 30%. Kakoe konmnyecTBo TennoTbl Ha 1 ke rasa Gbino nspacxono-

BaHO npu ero paboTte, ecnu NM3BECTHO, YTO OTBOA TENNOThbl B 9TOM LIMKME OCYLLECTBNANCA NpU M30XOPHOM

npouecce C nNoHWxeHnem TemnepaTypbl raza Ha 300 rpagycoB. TennoemkoCTU AaHHOro rasa pasHbI

¢, =101, ¢ =0,72 {bifc}

ke K
13. B uunuHape, 3akpbiTOM NOABMXHBIM MOPLLUHEM, 3aKMoveH ras. Ha nopuieHb nomMelleHa rupsi BECOM
10 kr, yaepxmuBatoLlas ero B paBHoBecuu. [roLlaab nonepeyHoro ceveHmst nopLuHs pasHa 0,01 m2. KakoBo
abcontoTHOe AaBneHue B ULMNUHAPE, ecnu nokasaHne 6apomeTtpa pasHo 735,6 MM pT. CT.?

14. B repmeTnyeckn 3aKpbiTOM LMIMHAPE MOpPLUEHb MOXET ABuratbcst 6e3 TpeHus. Mo ogHy CTOpPOHY
nopwHst nomewaetca 10° kr Bogopoda, NO ApYrylo — TOXE KONMMYECTBO YIMEKUCIOro rasa
Kkr Kr
(,u =44—, M, = 2" ). OnpegenuTb MeCTOMOMNOXEHNE MOPLLHS, €CNN BbICOTa BCErO LM-
cop
KMOJIb : KMOJIb

nuHApa paBHa 23 eguHULAM OSHbI.

15. Onpepenutb 06bem HannoHa BO3QYLLUHOrO Llapa Ha a3poapome, Npu atMocepHOM AaBneHun p =
1 at 1 TemnepaTtype 20°C, ecnn Ha MakcMMaribHoln BbicoTe npu gaenenun 0,5 a1t n Temnepartype 0°C o6b-
eM GannoHa paseH 6000 m3.

16. Bo ckonbko pa3 6onblue Bo3gyxa no (Macce) BMelwaeT pesepByap npu -63°C, yem npu 77°C, ecnu
OaBreHne ocTaeTcst HEM3MEHHbIM?

17. Map maccoit 0,5 Kkr pacwmpsieTcs Npu NOCTOSIHHOM AaBneHun ot ob6bema 0,014 m3 go ob6vema 0,074
m3, coBepluas npu atoM paboty 120 k[x. OnpegennTb COCTOsIHME Napa A0 W Nocre pacLuMpeHus.

B cnydyae nponycka npakTuyeckoro v nabopaTopHOro 3aHATMS oGydalolwmics o6ssaH BbIMOMHUTb
nnaH-3afaHne 1 oT4nTaThCA Nepen PyKoBOOAUTENEM 3aHATUSA B COrMacoBaHHOE C HUM BPeEMS.

LLikana n KpuTepun oueHNBaHUSA
camMonoaroToBKU Mo TeMaM NabopaTopHbIX 3aHATUIA
- OLleHKa «3aymeHOo» BbICTABMNAETCH, eCnu obydalolumincs odopMUN OTHETHBIA M CMOM BCECTOPOHHE
PacKpbITb TEOPETUYECKOE COAepXKaHne TeMbI.
- OLleHKa «He 3a4YmeHOo» BbICTABNAETCS, ecny 06yYaloLLMica HeakkypaTHO 0POPMMIT OTYETHbLIN MaTe-

puasn 1 He CMOT BCECTOPOHHE PacKpbITb TEOPETUYECKOE COAepKaHNe TEMbI.

3.1.4 CpenctBa ANA BbIXOQHOIO KOHTPONA
TECTOBbIE BOINPOCHI
AN npoBeAeHUs1 BbIXOAHOro KOHTpoOns
1. MapameTpbl COCTOAHUA TEPMOANHAMUYECKON CUCTEMBI:
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OaBreHue, TemnepaTypa, yaenbHbli 06bem
JaBreHue, yaenbHas TennoeMKoCTb, TeMnepaTypa,
JaBreHue, TeMrnepaTypa, yaenbHas TenoemMKoCTb

2. PasmepHOCTbL MaccoBoW TEMNOEMKOCTMU:
Dox/kr K

x/m3 K

x/kmonb K

3. Pa3mepHoOCTb 06EMHON TEMSIOEMKOCTMU:

x/kr K
hx/m3 K
x/kmonb K

4. Pa3smepHOCTb MONSAPHOM TENNOEMKOCTH:

1)Dx/kr K

2) x/m3 K

3) Ox/kmonb K

5. M306apHbIn (M306apuyeckumin) npolecc:

1) npouecc, NPONCXOoAALNA B CUCTEME MPY MOCTOSIHHOM 06beme

2) npouecc, nponucxoaswmn B cUCTeMe NMpu NOCTOSHHOM AaBleHuU
3) npouiecc, NPoNCXoasLLMin B cMCTEME MPU NOCTOSIHHON TeMnepaTtype
6. M30XOpHbIN (M30XOPUYECKNIA) NPOLIECC:

1) npouecc, nponcxogawmn B cCUCTeMe Npu NOCTOAHHOM ob6bLeme
2) npouecc, NponcxoadLWwmnn B cMcteme npu NoCToAHHOM AaBMEHUN

3) npouecc, NpoucxoasLLUmMii B cUCTEME NP MOCTOSHHOWN TeMnepaType

7. M30TepMHbIN (M30TEPMUYECKMIA) MPOLIECC:

1) npouecc, nponcxoasLnin B cucteme npu NOCTOSIHHOM ob6beme

2) npoLecc, NPonCcxXoasLLMin B cMcTeMe Npu NOCTOSHHOM AaBleHUN

3) npouecc, npoucxoaawmnn B cMcTemMe NpyU NOCTOSAHHOW Temmnepartype

8. ApgvabaTtHblli (agnabaTmnyeckuin) npouecc:

1) npouecc, NPoONCXoAsALNA B CUCTEME MNPU MOCTOSIHHOM 0b6beme
2) npouecc, NPoNCXoasiLUmMii B CUCTEME NPW NOCTOSIHHOM AaBneHUn
3) npouecc, npoucxoaawun B cMcTeMe B OTCYTCTBME TENNIOOOGMeHa Terna ¢ oKpyXxatroLlen cpenomn
9. EovHuuen navepennst gaenenus B (CN) senseTcs:

1) Mackanb (Ma)

2) Doxoynb (k)

3) HbtoToH (H)

10. EavHuuen nsmepenus temnepatypsl B (CU) sBnsetcs:

1) Mpapyc Uenbcus (°C)

2) KenbBuH (K)

3) Npapyc ®apetreita (°F)

49



11.  EavHuuen namepeHusa yaensHoro obbema B (CU) asngaetcs:
1) m3/kr

2) n/kr

3) kr/m3

12.  EgvHuuen namepeHus nsMeHeHns yaernbHoOn BHyTpeHHen sHeprum B (CU) aBnsieTcs:
1) Ox/kr

2) Ox/xr K

3) Ox/K

13. YTo Takoe gaBnexue:
1) KnHEeTUYecKas aHeprua Monekyrn, AeNCTBYIOLWAsa Ha rOPM3oOHTanNbHY NAOCKOCTb
2) cuna, gencTeyroLlas Ha ropu3oHTarnbHYH NITOCKOCTb

3) nonHas BHYTPEHHSAS 3HEPTUsi, OTHECEHHAS K €AMHULE NIOLaam
4) cuna, gencTByOLWAA Ha eAUHULYY NOBEPXHOCTHU

14. C nomoLbto 6apoMeTpoB U3MEPSIOT:
1) atmocbepHoe aaBneHue

2) n3bbiTo4YHOE AaBreHne

3) oaBneHue paspexeHust

15. C NOMOLLILI0O MAHOMETPOB U3MEPSIHOT:
1) aTmocepHoe aaBneHne

2) n3ébIToYHOE AaBneHue

3) OaBneHue paspexeHust

16. YUncneHHoe 3HaveHe yHMBepcanbHOW ra3aoBo NMOCTOSHHOM R paBHo:
1) 2344 Ox/(kmonb K)

2) 8553 [x/(kmorb K)

3) 8314 Ox/(kmonb K)

4) 8416 x/(kmonb K)

17. TennoemMKkocTb- 3T0:
1) KonnyecTBO Tenna, nornowaemMoe TeNom 3a eaUHULY BPEMEHMU
2) KONMYEeCTBO TeNna, BblAensemoe TernoMm 3a npu oxnaxaeHuu ero ot

100°C pgo 0°C

3) Konu4yecTBO Tenna, Heo6xoaMMoe ANA Harpeea egAUHULLI KONUYecTBa BellecTBa Ha 1°C

18. B P-V koopguHaTtax nnowagb Noa KpMBOKW npoLecca pasHa :
1) paboTte npouecca
2) KONMYeCcTBY NoABEAEHHOIO Tenna

3) KONMM4eCcTBy OTBEAEHHOrO Tenna
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4) TennoTe npouecca

19. lNepeHoC TennoThbl B NPOCTPaHCTBE NepemeLlatoencs XXUOKOCTbO U ra3aoM, HasblBaeTcs
1) KOHBeKLMen

2) andpbpysnen

3) ncnapenue

20. NMpouecc nony4yeHUs napa BKOYaeT creylowme ctagum

1) HarpeB XUAKOCTU A0 TeMnepaTypbl KUMEHUA, NpeBpaLleHne XKUAKOCTU B Nap NpPU NOCTOAAHHOWM
TeMnepartype, HarpeBaHue nNapa ¢ NoBbIWEHMEM TeMnepaTypbl

2) ncnapeHme XnakocTtun, KmneHmne Xnakoctu, HarpesaHue napa C noBbllUEHNEM TeMnepaTypbl

3) HarpeB XXnaKoCTK [0 TemnepaTypbl KUMeHusl, NpeBpalLeHne XXUAKOCTY B Nap Npv NOCTOSIHHOM TeMne-
patype

Lkana v kpuTepumn oueHUBaHUA
OTBETOB Ha TeCTOBble BONPOCHI Py6eXXHOro KOHTPOoss
- OLEHKa «3a4TeHO» BbICTaBMsieTCsl 00yvaloLWeMycs, eCrm KOnmM4ecTBO NpaBuIbHbIX OTBETOB BblILLE
60%.
- OLIEHKA «HEe 3a4TeHO» BbICTABMSETCS 0byyaloLLEMYCS, €CNN KONMYECTBO MpaBUSIbHbIX OTBETOB HU-
xe (unn pasHo) 60%.

9K3AMEH
Llenbtlo npomexyTo4yHOW aTTecTaumm siIBNSIeTCA YCTaHOBNEHWE YPOBHSI OOCTWMKEHMS Lenen 1 3agad
00y4yeHuss No AaHHOW OUCLUMMINHE, U3ITOXEHHbIM B N.2.2 paboyel nporpaMmmbl N0 AUCUUMNIINHE.
NTOroBbIl TECT BbINONHAETCA UHAMBUAYANBHO, 32 NEPCOHarNbHbIM KOMMNbIOTEPOM. TeCcTMpoBaHue npo-
BOOUTCS B KOMMbLIOTEPHOM Knacce. Toroebii TeCT BKMovaeT 25 BOMNPOCOB pasfMYHbIX TUMNOB.
dopMa NPOMEXYTOYHOW aTTecTaLMm: IK3aMeH.

BOMPOCbI K 9K3AMEHY
Onsi NpoBeAeHNSA NPOMEXYTOYHOro KOHTPOnA

1. TepmognHammnyeckon cuctembl, Ux Krnaccudpukaums. Npumepbl M30NUPOBaAHHLIX, 3aKPbITbIX (3a-
MKHYTbIX), agnabaTHbIX 1 TEPMOMEXAHUYECKNX CUCTEM.

2. MNapameTpbl COCTOAHNA TEPMOLMHAMUNYECKMX CUCTEM. VIHTEHCHBHBIE N SKCTEHCUBHbIE Makponapa-
mMeTpbl. CTaunoHapHble N HeCTauMOHapHbIe, PaBHOBECHbLIE N HEPABHOBECHbIE COCTOSIHUS. Bpemsa penakca-
unn. OCHOBHbIE TEPMOAMHAMMYECKNE NMapaMeTpbl, EOUHNLIBI UX N3MEPEHMS.

3. O6wee noHATME 00 ypaBHEeHWM cocTosiHuA. OudpdepeHumnanbHoe ypaBHeHUe cocTtosaHus. Koad-
PULMEHTBI TEPMUYECKONO PacCLLUMPEHNS], U30TEPMUYECKON CKUMAEMOCTU, TEPMUYECKON YNPYroCTu.

4. Kputepuin ycTOMYNBOCTU paBHOBECHOIO COCTOSIHUSA cucTeMbl. KoadduUMEHT CXMMaeMOoCTw.
YpaBHEHMS COCTOSHUA naeanbHoro rasa (Knanenpona, KnaneripoHa-MeHgeneesa).

5. YpaBHeHune BaH-gep-Baanbca. M3otepmbl BaH-gep-Baanbca, vp-guarpamma, Kputuyeckasl Touka.
XapaktepucTuka peanbHOW OOKPUTUYECKOW M30TepMbl. MorpaHuyHble KpuBble, pasgensitolmne Xugkyt w
razoobpasHyto pasbl paboyero Tena.

6. BeiBog, chbopMyn Ang BblYMCIIEHUSA KOHCTAHT R, a, b yepe3 napameTpbl B KpUTUYECKOW TOUKE U MpU-
BefeHue ypaBHeHus BaH-gep-Baanbca k 6e3pasmepHomy Buay.

7. Onarpammbl u 1Ux ucnonb3oBaHue. MNpuHunn BaH-gep-Baanbca (3akOH COOTBETCTBEHHbLIX COCTOS-
HWUA) 4Nst TePMOAMHAMMYECKN NOAOOHbIX ra3oB.

8. Cmecu ngeanbHbix ra3oB. O6beMHbIE, MONSAPHbLIE U MACCOBbIE 4ONN.

9. MapumaneHble gaBrneHne n obbeM, 3akoHbl [JanbToHa u Amaro. PopMynbl BbIYMCNIEHNST NapameT-
POB U ra3oBbIX MOCTOSAHHBLIX CMECMK MO 3ag4aHHbIM NapamMmeTpamM KOMMOHEHT.

10. TennoemKkoCTb MaeanbHbIX ra3oB U Ux cmecen. MaccoBasi, MonsipHas 1 06 beMHas TEMNOEMKOCTMU.
M3obapHasa n nsoxopHas TennoemkocTu, ypasHeHue Mawepa. NokasaTtens agnabarhbi.

11. BbluncneHue cpegHux TennoemkocTen B 3a4aHHOM UHTepBarne Temneparyp.

12. 3aBMCMMOCTb MONSAPHOM TENNIOEMKOCTU OT CTEeNeHen cBoboabl MONEKYN U TeMnepaTypsbl.
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13. lMNMoHATHe TepmoguHammdeckoro npouecca. Keasnctatnyeckue (paBHoBecHble) npouecchl. Obpa-
TMMbIN U HeOBpaTMMBbI NPOLLECCHI.

14. YpaBHeHUss obmeHa aHepruen B dopme paboThbl U TENOTbI. QHTPONUS kak 0000LEeHHast Koopaun-
HaTa gnsi abcomnoTHOM TemnepaTypbl. VI30TEPMHbBIA M U303HTPOMHLIN (agnMabaTHbIA) NPOLEecChl Kraccuye-
CKOW paBHOBECHOWN TEPMOAMHAMMUKM.

15. OcHOBHble TepMoaMHamu4deckne PyHKUMK. OyHKLMM NnHUMKM (Npouecca) N OYHKLMN COCTOSIHUS.
Konu4yecTtBo TennoTbl, paboTa, BHYTPEHHASA SHEPrUs, IHTANbNUA N IHTPOMNMUS.

16. MNepBoe Hayano TepmoamHamukn. Pacnonaraemas (nonesHas BHELUHAS UNKM TexHu4eckas) pabo-
Ta. [NoHATne BevHoro asuratens nepsoro poga. OCHOBHblIE (POPMYMMPOBKN NEPBOro 3aKOHa TePMOAUHAMU-
KW.

17. 'ameHeHne yaenbHbIX BHYTPEHHEN SHEPrun, 3HTanbNuMu u 3HTPONUU B UAeanbHOM rase. BoiBog
ypaBHeHusa Mariepa.

18. BTopoe Havano TepMmoauHamukm B hopmynupoBke BonbumaHa. [oHATHME Be4yHOro asuraTtensi
BTOpOro poaa. Aipyrne bopmynmpoBKu NepBOro 3akoHa TEPMOAMHAMMUKMN.

19. AHanuTtuyeckass hOpMynMpoBKa BTOPOro 3aKOHa TepMOAMHAMWKW. V3aMeHeHue asHTponunm npu
B3aUMOJEWCTBUM C OKPYXKatoLLen Cpeaorn 1 NpoTekaHny BHYTPU Hee HeobpaTuMbIX NPoLLEeCoB (penakcaums).

20. BeiBog doopmMynbl UBMEHEHMS 3HTPONMM B 0OpaTMMOM npoLecce

21. MonuTponHbIv npouecc. BeiBog ypaBHeHUs nonutponsl. [Nokasatenb nonuTponbl. M303HTPONHbIN,
N30TEePMNYECKUIA, N300apHbIA U N30XOPUYECKNIA NPOLIECCHI.

22. lMoHATMe o kpyrosom npouecce (umkne). Npsmble n obpatHble umknbl. Tepmunyeckmi KMNQ v cpea-
Hee JaBrneHue umkna.

23. XonoawunbHble YCTAaHOBKM M TennoBble Hacockl. Tepmuyeckuii KM, xonogunbHeid 1 OTONUTENb-
HbIN KO3PDULMNEHTDI.

24. Unkn KapHo, ero vp- n sT-gnarpammel. Tepmudeckun K ana umkna KapHo.

25. TepmoguHamMudeckme npouecchbl ¢ BOASHbLIM NapoM. TemnepaTtypa HacblleHUsa. HacblWeHHbIN 1
neperpeTbivi nap. Mpouecckl napoobpa3oBaHWsa Npy UcnapeHnn n kunenmn. CKpbiTas Tennota napoobpaso-
BaHMs.

26. MNpownseoacTBo BogsaHOro napa. lNpouecc napoobpasoBaHusa Ha vp-guarpamme. OCHOBHbIE 3Tanbl
napoobpasoBaHusi.

27. lMpouecc napoobpasoBaHusa Ha sT-gnarpamme. CTeneHb cyxocTu napa. BeiBog dopmynbl ans
3HTPOMNMKU NeperpeToro napa.

28. sh-gnarpamma (gnarpamma Mornbe) n ee NpUMEHEHUe Npu pacyeTe MpPOLLECCOB C BOASAHbLIM Na-
pom.

29. OCHOBHbIe MpoLuecchl C BOASHHbIM NapoM (M306apHbI, N30TEPMHbIN, N30XOPHLIN, N303HTPONMHbIN).

30. NpuHuunuansHaa cxema nNapocunoBoun yctaHoBku. OnpegeneHue TemnepaTypbl cMecu JobaBoy-
HOW BOAbl U KOHAEHCaTa NapoBouv TYpOVHbI.

31. Onpegenexune KI[ koTnoarperarta. PacyeT nnowaan NnoBepXHOCTM 3KOHOMaMK3epa.

32. AHanus umkna [BC co cmelleHHbIM nogsoaom TennoTbl. OnpeaeneHvne ero nonesHon paboTsl u
Kng.

33. MNokasaTtenb agnabatsl U MeTOAbI €ro onpeaerieHns ¢ NOMOLLIbIO SKCMEPUMEHTA.

34. HeobpaTumbie TepMoarHamMu4eckmne npoueccsl (paclumpeHune rasa B BakyyM, CMELLEHNE ra3oB).

35. ToHaTne akceprun. [llpencrtaBneHne akceprum pabodero Tena rpadudeckm Ha vp- un sT-
anarpammax. JKceprmyeckuin aHanma agnabaTHbIX NPOLIECCOoB.

36. TennomaccoobmeH. epeHoc TennoTbl B HEOAHOPOAHOM TeMrepaTypHOM none. TennonpoBoa-
HOCTb, KOHBEKUMS, TennoobmeH usnydyeHnem. CmelleHHble Buabl TennoobmeHa (KOHBEKTMBHBINA TEM000-
MeH, Tennoothada, Tennonepefava, pPaanauMOHHO-KOHOYKTUBHBIA — TennoobmeH,  paaualMOHHO-
KOHBEKTUBHbIN TEMNOOOMEH).

37. YncnoBsble xapakTepucTuky npolecca tennoobmeHa. Temnepartypa B ToUke, M3oTepMuyeckas no-
BEPXHOCTb, TEeMNepaTypHoe nosne, nepenag Temnepartyp, CPeaHUN rpagueHT TemnepaTtypbl, UCTUHHBIN rpa-
OWEHT TemnepaTtyp, KONMYECTBO TEMNOThbl, TEMSIOBOW MOTOK, BEKTOP MSIOTHOCTN TENSIOBOrO NOTOKA, €ro npo-
€KLUUSA Ha NPOn3BOSIbHOE HarnpasBneHue.

38. ABneHunsa nepeHoca: TennonpoBOAHOCTb, ANDAY3USA, BA3KOCTb. TpoNHas aHanorns B siIBNEHUsIX
nepeHoca.

39. NMepeHoc TennoTbl TENNONPOBOAHOCTLI0. 3akoH Bro-dypbe.

40. TennonpoBOAHOCTb ra3oB XUAKOCTEN U MeTanmnoB. TennousonsayoHHble MaTepuarnbl.

41. KoHBeKTMBHbIN TennoobmeH. HeogHopogHoe none nnoTHocTen. CBoboaHas (ectecTBeHHast) U
BbIHYXXJEHHas KOHBEKLNN.

42. MonekynspHbIA 1 MOMSAPHBIN (KOHBEKTUBHbLIN) NepeHockl TennoThl. 3akoH HetloToHa. Koadhdumum-
€HT KOHBEKTMBHOW TENMOOTAAYUMN.

43. lNMpouecc KOHBEKTUBHOM cyliku. [MpuvHUMnMansHaa cxema CylwurbHOro arperata. PacyeT napa-
METPOB TENIOHOCUTENSA U MaTepmnana CyLKu ¢ ncnons3osaHvem hd-guarpammel.
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44. TennoobmMeHHble annapaTbl. Tennonepegaya B pekyrnepatuMBHbIX TeNNI000MeHHMKax. MNpsamoTou-
Hble U NPOTUBOTOYHbLIE TEMIO0OMEHHMKM 1 ux KM,

45. Tennosoe nsnyyeHune. [laBneHne anekTpoMarHMTHOro nsnyyeHus. Mmnotesa «POTOHHOrO rasa.

46. Onpegenerne Tepmudeckoro Kr umkna KapHo, pabounm Tenom ans KoToporo siBnsietcs «do-
TOHHbIN ra3y. 3aBUCMMOCTb NIIOTHOCTU N3MyYEHNS OT TemnepaTypsl.

47. AnbdepeHumanbHble ypaBHEHNS NepeHoca TenoThl.

48. YpaBHeHMa coxpaHeHus aHepruun. OuddepeHumaneHble ypaBHEHMS TENMONpoOBOLHOCTM U UX
yacTHble cnyyan. KoadduumneHT TemnepaTyponpoBoaHOCTU. YpaBHeHue Jlannaca.

49. MaccoobmeH. buHapHasa anddysus. YpasHeHne YenmveHa-KonnuHra.

50. 3akoH ®uka. Ouddpysna B asuxyllernca cpene. Tepmoanddysma n anddysmoHHbIN NepeHoc
TENnoThI.

3agaum no TennoTexHuKke

1 ov
1.Yemy paBeH k03hPULUMEHT [f=—| — | TEPMUYECKOTO paclUMpeHust Ans naeanbHoro rasa?
p

v\ oT
1( ov .
2.Yemy paBeH koappumLmeHT ﬂT =——| — | Wn30TEepMMYECKON CXKUMaAEMOCTU ANdA naeanbHoro rasa?
op),
1(op 3
3.YeMy paBeH KO3I(PPULNEHT ¥ = — 8_T TEPMUYECKON YNPYrocTn Ans naearnbHOro rasa?
p v

4.B cocyne BmectumocTbio 0,25 M3 npu Temnepatype T=320K cogepxutcsa 26, 824 kr yrnekucrioro rasa

(g =44——, R —83147’5‘%). OKCNepuMMEHT AdaeT, YTo AaBrfieHMe rasa B 3TMX YCMOBUSIX
Ci
” KMOJIb “ KMo K

paBHO p=6 Mla. Kakyto owimbKy B NpoLeHTax AacT BbIYNCIIEHNE 3TOrO AABMNEHUS B NPEANOSIOKEHUM, YTO ras
CO2 ngeanbHbIN?

5.HaiiT  pasnoxeHne kosdppuumeHTa okumaemoctn L = ﬂ/ No CTeneHsM  NIOTHOCTM
RT
Z=1+ Bp + sz + D,O3 +... ons rasa, ygoBneTBOpsOWEro YypaBHeHuto BaH-gep-Baanbca
_ RT _a
Cv—a Vv

6.Cyxon BO31yX no mMacce cocTounT n3 23% Kucnopopaa n 77% asoTa

(u :32L,u = 28,15i,R _ 83147 ). Haittn coctas Bosgyxa no obbemy u

0, Ko N KMOJIb " xmois K

€ro ra3oBy NOCTOSAHHYIO Rew.
7.meeTcs amnupryeckas 3aBMCMMOCTb MOJISIPHOWM TEMMOEMKOCTHM (NpY NOCTOSIHHOM AaBrieHnn) KUcnopoga

OT Temnepatypbl s =31+ 3. 10°7T-4.10°T7 KK , MpUMeHsieMas B TemnepaTypHOM ana-
’ kmoi K
nasoHe [398K, 3000K]. OnpegenuTtb Nokasatens aaMabatbl kucnopoaa npu temnepatype T=1000K.

8.HanTu konuyecTBo TennoTkbl, He0b6Xxo0AMMOe AN HarpeBaHust AByX kunomonen asota ot 400K go 500K npwm

T B KK .
NOCTOAHHOM [aBlieHUU, UCNOJIb3yA 3aBUCUMOCTb /ucp — 28,5+210 3 T , CnpaBennu
K xmois K

Byt0 o Temnepatypbl T=1000K.
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3
9.Bbluncnutb paboTy agnabaTnyeckoro paclumpeHusi rasa maccol 111= 4I(T,qo obvema Vk =10m ,

H M

5 . N
ecnv ero fasrexve ynano Ao P, = 107 —, a HauanbHbIil yaenbHbIli 06beM rasa 6ein V. = 1—.

0
Jl/l2 Kr
KK
TennoemKocTn JaHHOrO rasa paBHbI: Cp = 1,01; c = 0,72 —
kr K
10. Ha ckonbko naMeHuTCAa yaensHas aHTponusa nsobapHoro npotecca B Touke T=600K, ecnv B Havyane

aToro npouecca ero Temnepatrypa 6bina To=500K? TennoemkocTM [OaHHOroO rasa paBHbl

c,=101; ¢ =0,72 ';fal’(c .
11. Ha ckonbko VISMGHMTCﬂ_y,EleJ'Ib;aFI 3HTPONUA U30XOPHOro npouecca B Touke T=500K, ecnun B Havane
3TOrO0  Mpouecca ero  Temnepartypa Obina To=400K? TennoemkoCcT [aHHOrO rasa paBHbI
¢, =101; ¢ =0,72 ':f”l’{c .
12. Tepmuueckun Krg |_|,|/||<J_'|a paBéH 30%. Kakoe konunuyecTtBo TennoTbl Ha 1 ke rasa GbINo n3pacxono-

BaHO npu ero paboTte, ecrnv U3BeCcTHO, YTO OTBOA TEMMOThbl B 3TOM LMKIE OCYLLECTBMAIICA NMPU U30XOPHOM
npouecce C MNOHWXeHMeM TemnepaTypbl rasza Ha 300 rpagycoB. TennoemKoCcTM AaHHOro rasa paBsHbI

c, =101 ¢, =072 | &P
xr K

13. B uununHape, 3aKpbiTOM NOABMXHBIM MOPLLUHEM, 3aKMo4veH ras. Ha nopueHb nomMmelleHa rupsi BECOM
10 kr, yoepXxusatowas ero B paBHoBecuu. [nowaab nonepeyHoro ceveHns nopluHs pasHa 0,01 m2. KakoBo
abcontoTHOe AaBneHue B UMNUHAPE, ecnu nokasaHne 6apomeTtpa pasHo 735,6 MM pT. CT.7

14. B repmeTnyeckn 3aKpblTOM LMIMHAOPE MOpPLUEHb MOXET AsuraTbcsi 6e3 TpeHusi. Mo ogHy CTOpPOHY
nopwHs nomewaetca 102 kr Bogopoga, MO JpPYyrylo — TOXe KOMMYEeCTBO YrNEeKMcrnoro rasa
KT KT
(,U =44—, U, = 2" ). OnpegenvuTb MeCTOMNONOXEHNE MOPLLUHSA, €Cnv AfnHa BCero uu-
o
KMOJIb : KMOJIb

nuHApa paBHa 23 eguHULAM OfVHbI.

15. OnpegenuTtb o6bem GannoHa BO3QYLIHOTO Wapa Ha aspogpome, nNpyu atMocepHOM OaBMeHUn p =
1 at 1 TemnepaTtype 20°C, ecnn Ha MakcMMarbHoW BbicoTe npu gaenenun 0,5 at n Temnepartype 0°C o6b-
eM GannoHa paseH 6000 m3.

16. Bo ckonbko pa3 6onblue Bo3gyxa no (macce) BMellaeT pesepByap npu -63°C, yem npu 77°C, ecnu
OaBreHne octaeTcs HEU3MEHHbLIM?

17. Map maccoit 0,5 kr paclwmpsieTcs Npu NOCTOSIHHOM AaBneHun ot ob6bema 0,014 m3 go ob6vema 0,074
m3, coBepluas npu atoM paboty 120 k[x. OnpegennTb COCTOsIHME Napa A0 W Nocre pacluMpeHus.

18. Ma3 oxnaxpgaetca ot 1000 go 100 rpagycos Llenbcus B npouecce ¢ NOCTOAHHbIM AaBrneHnem. Kakoe
KONMYecTBO TemnsioTbl nNpu 3TOM npouecce TepseT 10 kr rasa, ANsi KOTOPOro TEMIIOEMKOCTM pPaBHbI

c,=1,01; ¢,=0,72 | xwx |7
| kr K

19. Ma3 oxnaxgaetca ot 1000 go 100 rpagycoB Llenbcus B npoLecce ¢ NOCTOsIHHbIM o6beMom. Kakoe
KONMYecTBO TemnsioTbl nNpu 3TOM npouecce TepseT 10 kr rasa, ANsi KOTOPOro TEMIIOEMKOCTM pPaBHbI

c,=101; ¢ =072 |
| kr K

20. Onpegenuts KMNO asuratens mowHocTbo 50 n.c. (1 8T = 1,36 10 n.c.), ecnu pacxon 6eH3unHa Ha 1
km nyTn coctaendaet 320 r npu ckopocTtun 40 km/vac. Tennota cropaHusa 6eH3unHa 40500 kk/kr.
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21. B 3akpbiTom nomeweHun obbemom 200 M3 HaxoauTcs BO3dyx Mpu gaeneHum 735,6 MM pT. CT. U
TemnepaTtype 5°C. Kakoe Konnm4ecTtBo TennoTbl HEOGXOANMO OIS TOro, YTOObI HAarpeTb BO34YX B MOMELLEHWM
o 35°C?

22. K pabouemy Teny maccon 90 kr nogsoanTtca Tennota B konudectBe 90 k[k/kr. Pacwupsasck, pabo-
Yyee Teno npoussoant padboty 48 k[x/kr. Onpeaenute U3MeHeHne BHYTPEHHeN aHeprum paboyero Tena.
23. B xonogunbHoW paclumputensHOn MallvHe (OeTaHaepe) B TedeHme vaca pacwmpsietcs 250 kr Bo3-

ayxa, Temnepartypa KoToporo noHwkaetcs ot 20°C go -100°C. OnpenenuTb U3MEHEHUEe BHYTPEHHEN SHep-
rMm B TeYEeHMe Yaca, ecriv cuuTaTb NpoLecc paclumpeHns agmabdaTHbIM.

24, Mpn noctosiHHOM TemnepaTtype -250°C npoucxoauT paclumpenne 50 kr ngeansHOro rasa B Bakyym C
nameHeHnem akceprum Ha 100 k[x/kr. Ha Kakyto BEeNMYMHY U3MEHMTCS MPU 9TOM SHTPONUSA?

25. B mn3onupoBaHHOM MOMeLLEHUN TemnepaTypa tO =0°C. Bo ckonbko pa3 6onble noTpebyetcs
TENMOThl AN HarpeBaHMs BO34yxa TOro e MomeLleHus Ao Temnepatypbl 20°C npu HavanbHoW Temnepa-

Type I =-20°C.

NMPUMEP 3K3AMEHALMWOHHOI O BUNIETA

depnepanbHoOe rocygapcTBeHHOe GlomKeTHOE 0bpa3oBaTernibHOE yupexaeHme
BbICLLEr0 0Opa3oBaHns
«OMCKMIA rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenu MN.A. CtonbinuHa»
Kadheapa arpoHOMUM 1 arponHXeHepum

3K3AMEHALIMOHHbIW BUNET Ne1
no gucumunrivHe
B1.0.15 TennoTtexHuka

TepmognHaMmyeckor cucTeMbl, Ux knaccudmkauusi. MpuMmepbl U30IMPOBaHHbIX, 3aKPbITLIX (3aMKHY-
TbiX), aanMabaTHbIX 1 TEPMOMEXAHNYECKUX CUCTEM.

MpomnsBoacTBo BoasiHOro napa. lpouecc napooGpasoBaHus Ha vp-guarpamMmme. OCHOBHble 3Tanbl
napoobpasoBaHus.

Cyxon BO34YX no macce  coctout u3  23% kucnopoaa " 77% asota

(,IJO2 :32i,,u =28,15i,R =8314L). Haiitn coctaB Bo3gyxa

KMo~ ™ KMOJIB " kmois K
no o0beMY M ero ra3oByt NOCTOSIHHYKO Rew.

NNAHOBAA NMPOLUELOYPA
npoBefeHUA 3K3ameHa

nponucartb npoueaypy NpoBeAeHUs 3K3aMeHa

LWkana n kputepun oueHnBaHUs
OTBETOB Ha BOMPOCHI MPOMEXYTOYHOIro KOHTpOns
PesynbTaThl 9K3aMeHa onpeaensitoT OLeHKaMn «OTIIMYHO», «XOPOLLUO», «yOOBNETBOPUTENBHO», KHEYyAOBIe-
TBOPUTENBHO» U OOBABNAIOT B A€Hb 3K3aMeEHa.

OueHKy «omnu4HO» BbICTaBNAT oby4vatoemycs, rnyboko U NPOYHO OCBOMBLLEMY TEOPETUYECKUI U
npakTudeckun maTepuan gucumnnunHbl. OTBET AOMMKEH BbITb NOrMYHbIM, rpamoTHbIM. Oby4vatoLlemycs Heob-
XOAMMO MoOKasaTb 3HaHWE He TONbKO OCHOBHOrO, HO M AOMOMHMTENBHOrO MaTepuana, 6bICTPO OpUEHTUPO-
BaTbCsl, OTBEYas Ha AOMONHUTENbHbIE BONpockl. Oby4varowmincs gomkeH cBobogHO CNpaBnATLCS C NOCTaB-
NEeHHbIMY 3aa4Yamu, NpaBubHO O6OCHOBLIBATL NMPUHSATLIE PELUEHUS.

OueHKy «xopowoy 3acnyxuBaeT obydalomiics, TBEPOO 3HALWMIA NPOrpaMMHbIA Matepuan aucum-
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MAWHbI, TPAaMOTHO W MO CYLLEeCTBY u3nararowuii ero. He criegyeT gonyckaTb CYLECTBEHHbIX HETOYHOCTEMN
Mpy OTBETax Ha BOMPOCHI, HEOBXOANMO MPaBWUIbHO MPUMEHSTb TEOPETUYECKME MONOXKEHUS MPU pPeLLEeHM
NpaKkTUYecknx 3agay, Brnagetb onpenaesieHHbIMW HaBblkaMu Y MpUemMamMm UxX BbIMOJTHEHUS.

OueHky «ydosriemeopumesibHO» Norny4vaeT 06y4yaloLnincs, KOTOPbIA UMEEeT 3HaHUSI TONbKO OCHOBHOMO
maTepuana, HoO He YCBOWI ero AeTanwu, MUCMbITbIBaeT 3aTpyaHeHUsl Mpu pelleHun NpakTuYeckux 3apad. B
OTBETAax Ha NOCTaBEeHHbIE BOMPOCHI 06YyYatoLLMMCS A0MNYyLLEeHbl HETOYHOCTU, AaHbl HEAOCTATOYHO NpaBuUIb-
Hble (POPMYNNPOBKM, HapYLLIEeHa NocrneaoBaTeNbHOCTb B U3MOXEHMIU NPorpaMMHOro Matepuana.

OueHka «HeyAoBMNeTBOPUTENLHO» FOBOPUT O TOM, YTO ODyYaloLMiics HE 3HAET 3HAYUTENbLHOW YacTu
maTepuana no AMCLUWNIMHE, JONYCKAeT CYLIECTBEHHbIE OLIMOKA B OTBETaX, He MOXeT pellnTb npakTuye-
CKve 3afiauu Unu pellaeT UxX ¢ 3aTpyaHeHUsAMU.

BbicTaBneHune OLeHKU ocyllecTBIisdeTCcA C y4eTOM onncaHusa noxasaTeneVl, KpuTepuneB M WWKan oueHnBa-
HUS KOMMEeTeHUUIN No AUMCUUNIUHE, NpeAcTaBleHHbIX B Tabnuue 1.2

HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOMW aTTecTaumMm oby4varLumnxcs no pesynbTataM U3yuyeHUss AUCLUNIIUHbI:

1) penicteytoee «llonoxeHne O TEKYLLEM KOHTPOSIE YCMEBAEMOCTM, NMPOMEXYTOYHOM aTTecTaumnm oby4yato-
LUMXCSl MO MporpaMMaM Bbiclero obpasoBaHus (GakanaBpuaT, cneuuanuteT, marucrpaTypa) u cpegHero
npodgeccunoHansHoro obpasosaHusg B Prb0Y BO Omckuin FTAY»

OCHOBHbI€ XapaKTepPUCTUKU
NPOMEXYTOYHOWN aTTecTauumn obGy4aroWmMXcsi N0 UTOraM U3yveHust AMCLUMNIIUHBI ANA 3K3amMeHa

yCTaHOBJIEHNE YPOBHA OOCTUXEHUA KaXOblM o6yqa+ou.|,v1mc;| uenen

Uenb .
- YeHUs n HHOW AUCUMNINUHE, N3MNoXeHHbIX B N.1.1 HacTosiLwer
NPOMEXYTOYHOM aTTecTauum - 0byue 0 AanHon ancy €, h3noxe acrosulero
[OKYMeHTa
dopma
3K3aMeH

ﬂpOM&)KyTO‘-IHOﬁ aTTecTauum -

1) NOAroTOBKa K 9K3aMeHY M caya ak3aMeHa OCYyLLEeCTBsSeTcs 3a
CYET y4ebHOro BpemeHu (TPYAOEMKOCTN), OTBEAEHHOIO HAa 3K3ame-
HaLMOHHYI0 Ceccuio Ans oby4vatoLmxcs, CPOKM KOTOPOW yCcTaHaB-

MecTo 3K3ameHa
NMBaOTCS NPUKA30M MO YHUBEPCUTETY

B rpadmke y4eGHOro npouecca:
2) pata, Bpemsi U MecTo NpOBEeAEeHUs 3K3amMeHa onpenenseTcs

rpacoukoM caaym 3K3amMeHOB, YyTBEPXAAaeMblM LEKAHOM BblinycKato-
ero gakynbteTa

Popma 3K3ameHa - YCMHbIU

Bpemsi npoBeAeHUs 3K3amMmeHa [aTta, Bpemsi 1 MecTo NpoBeAeHUs 9K3aMeHa onpeaenseTcsa rpadu-
KOM Clayu 3K3aMeHOB, yTBepXaaeMbiM AekaHoM chakynbTeTa

1) npeacTasneHa B POHAE OLEHOYHbIX CPEACTB N0 AUCUUNINHE
2) oxBaTtblBaeT pasgernbl NeNe (B cooTBETCTBUM C M. 2.2
HaCTOoSLLEro JOKYMEHTa)

Ok3ameHaUMOHHaA nporpamma
no y4ye6HoOM gucumnsnHe:

MeToauyeckue maTtepmanbl, onpege-
nsiloWwme npoueaypbl oLeHUBaHUSA npeacrasneHbl B ooHAE OLEHOYHbIX CPEACTB NO AUCLMUMINHE
3HaHWUW, YMEHUI, HaBbIKOB:

YACTb 4. OLUIEHOYHbBIE CPEACTBA
chopMMpPOBaHHOCTU KOMMETEHLUN

4.1. OMNK-1 Cnoco6eH pewaTb TUNOBbIE 3aga4u NPodeCCUOHaNbHOM AEeATEeNIbHOCTU Ha OCHOBE

3HaHUM OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKMX U eCTECTBEHHbIX HayK C npuMeHeHunem MH(bOpMaLIMOHHO-

KOMMYHUKAUNOHHbIX TeXHonornm

OueHouHbIe cpeacTBa

3agaHns Ha ypoBHe 3apgaHusa Ha ypoBHe
3agaHns Ha ypoBHe
«YMeTb genatb «BnapeTb HaBblkamMu
«3HaTb U NOHUMaTb» M
(mencrBOoBaThb)» (uMeTb HaBbIKN)»
1. W3oTepmHbIii 1.EQvHuuen nsmepeHuns

MapameTpbl COCTOAHUA TEPMOANHAMMUYECKOM (MsoTepmuueckni) | pasnenus B (CW) sisnsieT-
CUCTEMBI: npouecc: csi:

AaBlieHue, TeMnepaTypa, yaenbHbIN 06beMm
OaBreHve, yaenbHas TenoeMKocTb, TemnepaTypa,
OaBreHne, TemMnepaTypa, yaernbHas TennoemMKkocTb

1) npouecc, npouncxo-
OSLWKUIA B cucTeme npu
NOCTOSIHHOM ob6beme

2) npouecc, NPoncxo-

1) Nackansb (Ma)

2) Dxoynb ([ox)
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2. Pa3MepHOCTb MaccoBOW TEMMOEMKOCTMU:

Ix/kr K
x/m3 K
Dx/kmonb K

3. PaamepHOCTb 06bEMHON TEMNOEMKOCTU:

Ix/kr K
Ox/m3 K
x/kmonb K

4. PaamMepHOCTb MOMSIPHOM TEMNOEMKOCTU:
1)Dx/kr K

2) Ox/m3 K

3) Dx/kmonb K

5. U3o0bapHbin (M306apuyeckumin) npoLecc:

1) npouecc, NPoNCXoasLnn B cUcTemMe Npu NocTo-
SSHHOM obbeme

2) npouecc, npoucxoasiliuin B cMcteme npm no-
CTOSIHHOM AaBreHuun

3) npouecc, NpoMcxoasLLmii B CMCTEME Npu NocTo-
SAHHOW TemnepaTtype

6./130X0pHbIN (M30X0pMYECKnin) npoLiecc:

1) npouecc, nponcxoasLwmn B cucTeme npm no-
CTOSIHHOM Ob6Bbeme

2) npovecc, NpoUCXoasALLNIA B CUCTEME MPU NOCTO-
AHHOM AaBneHun

3) npouecc, NpoMcxXoasLLmii B CMCTEME NpPU NOCTO-
SIHHOW Temnepartype

OALIMIA B cUcTeMe npu
NOCTOSIHHOM JaBne-
HUK

3) npouecc, npouc-
XOAALMUNA B cUCTEME
npu NOCTOSIHHOW
Temnepartype

2. ApnunabaTHbli
(apnabartunyecknin)
npotiecc:

1) npouecc, npouncxo-
OSLWKUIA B cucTeme npu
NOCTOSIHHOM ob6beme

2) npouecc, NPoncxo-
OSLWKUIA B cucTeme npu
MOCTOSIHHOM faBne-
HUK

3) npouecc, npouc-
XOoAsilUN B cucteme
B OTCyTCTBMe Ten-
noo6meHa Tenac
OKpyXatoLien cpe-
aon

3) HbtoToH (H)

2.EouHunuen namepenus
TemnepaTypsl B (CH) sB-
nsaetcs:

1) M'pagyc Lenbcus (°C)
2) KenbBuH (K)

3) MNpagyc ®apeHrenita
(°F)

4.2. OlNK-5 NoToB Kk yyacTuio B npoBeAeHMUN 3KCNepuMeHTanbHbIX UccrnegoBaHun B npodec-
CUOHanbLHOW AeATEeNbHOCTHU

OueHouHbIe cpeacTBa

3afaHus Ha ypoBHe
«3HaTb U NOHUMATb»

3afaHus Ha ypoBHe
«YmeTb genaTtb
(aencrtBoBaTb)»

3apaHns Ha ypoBHe
«BnapeTb HaBblkamu
(MMeTb HaBbIKK)»

1. EpvHuuen namepeHus yaensHoro obbema B
(CWN) siBnsieTcs:

1) m3/kr
2) n/kr

3) kr/m3

2. EovHuuen namepeHns nameHeHus yaenbHon
BHyTpeHHen aHeprumn B (CN) asnseTcs:

1. TennoemMKocTb- 3TO:

1) KonnyecTBO Tenna,
normnoLaemMoe Tenom
3a eaVHULY BPEMEHMU

2) Konn4yecTBO Tenna,
BblensiemMoe Teriom
3a nNpv oxnaxgeHum
ero ot

100°C pgo 0°C

1. MNMepeHoc TennoThl B
NpoCTpaHCTBe nepe-
MeLlatoLLIENCH XKNOKO-
CTbIO UJN Fa30M, Ha3bl-
BaeTcs

1) KOHBeKUuuen

2) audhpysnen

3) ncnapexue
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1) Dx/kr
2) Ox/xr K
3) Ox/K

3. Yto Takoe gaBneHue:

1) KnHeTMYecKas aHeprus Mornekyn, AeUCTByoLLas
Ha rOpM3OHTarnbHYIO MIOCKOCTb

2) cuna, 4encTBYOLWAas Ha rOpU3oHTarnbHYy Nnoc-
KOCTb

3) nonHasi BHyTPEHHSAS SHEprusi, OTHECEHHas K eau-
H1LE nroLwaam

4) cuna, pencTByOLasA Ha eAUHULYY NOBEPXHOCTHU

4. C nomoLLblo 6apoMeTpoB U3MepPSIOT:
1) atmocdepHoe aaBneHue

2) n3bbITOYHOE AaBreHne

3) AaBneHue paspexeHus

5. C nomoLLb0 MaHOMETPOB U3MEPSIIOT:
1) aTmoccdepHoe aaBneHve

2) n3ébIToyHOE AaBreHue

3) AaBneHue paspexeHus

6. UnucneHHoe 3HayeHue yHUBepcanbHOM rasoBou
NocTosiHHOM R paBHo:

1) 2344 Ox/(kmonb K)
2) 8553 [x/(kmonb K)
3) 8314 Ox/(kmonb K)
4) 8416 Ox/(kmonb K)

3) konuyecTBO TEN-
na, Heobxogumoe
AnA HarpeBa eaquHU-
ubl KONM4ecTBa Be-
wectBa Ha 1°C

2. B P-V koopaunHaTax
nrowaab Noa KpuBom
npoLiecca paBHa :

1) paboTte npouecca

2) KonnyecTBy nNoase-
OeHHoro Tenna

3) konuMyecTBy OTBe-
OEeHHoro Tenna

4) TennoTe npouecca

2. Mpouecc nony4vyeHus
napa BKJO4a-
eT crnegyowue ctagum

1) HarpeB XXUAKOCTU A0
TemMnepaTtypbl KUMeHus,
npeBpalleHne XnaKo-
CTU B nap npv nocro-
AHHOM TemMnepartype,
HarpeBaHue napa c no-
BbilleHMeM TemMnepa-
Typbl
2) ncnapeHue xungko-
CTW, KUMEHME XNOKOCTH,
HarpeBaHue napa c no-
BbILLEHNEM TeMneparty-
pbl
3) HarpeB XunaKocTu Ao
TemnepaTypbl KUMEHHUs,
npeBpaLleHne XNaKocTu B
nap nNpv NOCTOSIHHOM TeM-
neparype
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8. INCT PACCMOTPEHUX U OOOBPEHUA
¢oHAa OLeHOUYHbIX CPeAcTB yye6Hou aucuunnuubl 61.0.15 TennorexHuka
B cocTaBe OINOI 35.03.06 ArpouHxeHepus

1. PaccMoTpeH u onobpeH B kayecTBe 6a30BOro BapuaHTa:

}%}{z/{(a'(

a) Ha 3acepnanumn obecrneuunBatoLleil npenoaasaqme kageapbl arpoHOMUM U arpouHXEHEPUK;
npotokon Ne 10 ot 28.05.2019.

3aB. kadeapon, KaHA. C.-X. Hayk, AOLUEHT T.M. Bepemeit

lMpeacenarenb METOANYECKOrO COBETA, KaHA. 3KOH. HaykK, AOLEHT.

6) Ha 3acefaHvuu meToamnyeckoro coseta Tapckoro dpunvana;
npotokon Ne 10 ot 11.06.2019.

¥ 5 .
H///"”/‘ /4 E.B.KOanHa

2. PaccmoTpeH U oaobpeH BHELWWHUM 3KCNEepToM:

Nupektop OO0 «OMX um. dpyHse» Tapckoro paitoHa Omckon 06ﬁacw|;

L

M3MEHEHWUA U OONOJNIHEHUA

K ¢hOoHAY OLLeHOYHbIX CPeACTB y4eOHOM AUCLUNIUHDbI
B1.0.15 TennoTtexHuKa

B cocTtaBe OOl 35.03.06 ArpouHxeHepus

BepomocTb uameHeHuUm

Cpok, OTtmeTka
C KOTOPOro Homep 1 ocHoBHOE coaepkaHue 00 yTBEpXaeHun/ cornacoBaHnmM N3MeHeHUM
BBOAMTCS N3MEHeHUs1 /N LOONOSHEeHUs nHULMaTop pykoBoauTtens OMNOTr/
U3MeHeHne M3MEHEHUS npeacenatens MK/MLUMK
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NMPUNOXEHWE 10
WU3MEHEHWA 1 AOMNONHEHWA
K paGoue# nporpamme gucuunnuubl 651.0.15 TennorexHuka
B coctase OMNOIM 35.03.06 ArpouHxeHepus

BeaomocTh U3MEHEHUI

::!n Bun oBHoBREeHui CopepaHue nameHeHui, BHocumblx B OMOM OE::;S:'?:; i

AKTyanusauuvs cnucka nuteparypel (MpunoxeHue 1) ExerogHoe
obHoBnexne

AxTyanusauvs npodeccuoHanbHbix 6a3 AaHHbIX 1 ExeroaHoe
UH(pOpMaLIMOHHO-CNIPaBOYHbIX cucTeM ([punoxerus 2, 5) obHoBneHue
MameHeHue n. 7.2 WHhopMaLUOHHEIE TEXHOMNOMUN, dopmMupoBaHue
WCNoNb3yemble NPU OCYLLECTBNEHUM 0BPa3oBaTeNbHOMo coaepxaTenbHou
npouecca no AUCLUNMUHE. 4acTW nporpammel
n.7.2 N3NOXWTb B criegylowen peaakLmm: C NPUMEHEHUEM
MpumeHenue cpeacts KT B npouecce peanusauvu LM poBbIX
ANCUMNIAHBL WHCTPYMEHTOB

- UCnonb30BaHWe MHTepHeT-6pay3epoB Ana NpocMoTpa,
noucka, hunbTpaLmu, opraHu3auum, XpaHeHus, U3BnedYeHns u
aHanuaa AaHHbIX, MHhopMaLMKU 1 LNPOBOro KOHTEHTA,
- Ucnonb3oBaHWe oBnadHelX CePBUCOB ATA NPOCMOTPa,
nowcka, hunbTpauuK, opraHn3auum, XpaHeHus, N3BNeYeHns n
aHanusa gaHHbIxX, tHcopMaunn 1 LM poBOro KOHTEHTA
(Google guck u T.4.);
1 OGHoBnEHUe Ha |- ucnonb3oBaHMe orcHbIX NpunoxeHuit Microsoft Office (MS
22/23 y4ebHblii rog |Excel, MS Word, MS Power Point uap.) u Open Office;
NoAroToBKa OTYETOB B LMdpoBoM Wnu BymaxHom ¢opmare, B
TOM Yucne nogroToeka npesextaumii (MS Word, MS
PowerPoint);
- ucnons3oeaHue digital-MHCTPYMEHTOB no ¢hopMUMpoBaHUo
3neKkTpoHHoro o6pasoBarensHoro koHTeHTa B IMOC
yHueepcuteTa (https://do.omgau.ru/ ), npoBepke 3HaHWiA,
obLyeHnsA, COBMECTHOW (komaHgHowW) paboTbl 1
CamMOonoAroTOBKN CTYAEHTOB, COXPaHEHUKD UM POBLIX CNefoB
peaynbTaToB 0BYYeHWUs U np.
WHbopMaLMOHHBIE TEXHONOTMK, UCMNOMNb3yeMble Npu
ocyulecTeneHun oSpasoearenbHoro npoecca no
AvcuunnuHe n ceegeHns 06 MHGopMaLMoHHO-
TEXHOMOrMYECKo N KoMnbloTEpHON Gase, HeoBxoaumoin ans
npenofaBaHvs U U3y4eHns AUCLIMNNUHL!, NpeacTaBneHsl B
Mpunorenuu 5. [laHHOe npunoXeHue B 06A3aTENbHOM
NopsAKe akTyanusupyeTcs Ha Ha4vano Kaxaoro y4ebHoro
roaa.

Beaylumii npenogaearens, Z/‘_‘"/ /M.A. BeryHos/

Pabo4as nporpamma nepecMmoTpeHa, obcyxaeHa u ofobpeHa Ha 3acefaHum kadenps!, npotokon Neg
oT «24» 03.2022 . 3

3aB. kadenpoi arpoOHOMWK W arpoUHKEHEPUN f/ﬁﬁ’tﬂf /T.M. Bepemei/

Opobpena metoguyeckum coseToMm Tapckoro dunuana $re0Y BO Omckuit FAY, npotokon Ne9A ot
«29» 04.2022 .

Mpeacenarens METOAUYECKOrO COBETA g _,;'z }/

Tapckoro dunuana $re0Y BO Omckuii FAY

[E.B. KOanHa/
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K pabouei nporpamme aucuunnuusl 61.0.15 TennortexHuxa

W3MEHEHWA U AONONHEHKA

B coctaBe OOl 35.03.06 ArpouHxeHepua

BeaoMOCTL W3MEeHEeHWH

NPUNOXEHUE 10

:?n Bua o6HoBneHwuiA Copepxanue u_;aMeHEH_nﬁ, BHOCHMbIX B OMNON Ov?:ndc:gzs:ze
AxTyanusauusa cnucka nuteparypsl (Mpunoxexue 1) Exerogroe
1 O6Hoenexne Ha ofHoBneHue
23/24 yyebHbii rog, [AxkTyanusauus npodeccuoranbHelx 6a3 gaHHbIx U ExeroaHoe
VH(POPMaLMOHHO-CNpaBoYHbIX cucTem (MpunoxeHua 2, 5) obHoBneHue

Begywwii npenogasarens,

IM.A. BeryHos/

Pabouas nporpamma nepecmoTpeHa, obcywaeHa u ogobpeHa Ha 3acenanum kaceapsb!, npotokon Neg
ot «05» 04.2023 .

[oueHT kadenpbl arpOHOMWK U arPOMHKEHEPHUM

W IM.A. beryHos/

OpofpeHa metoaudeckam coseTom Tapckoro dunuana ¢rEOY BO Omckuit FTAY, npotokon Ne7 oT
«11» 04.2023 .

Mpencepartens MeTOAUYECKOrO COBETA
Tapckore counuana $rEQY BO Omckuii FAY

/E.B. lOguHa/
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U3MEHEHWA W QONONHEHUA
K paboyen nporpamme aucumnnuuel 651.0.15 TennoTexHuka
B coctase OMOM 35.03.06 ArpounkeHepus

BeaomocTb uameHeHUn

NPUNOXEHMWE 10

Ne : g OBocHoBakue
Rl Bua oBHosneHuit CopepxaHue Msl‘\jﬂeHE'HMIA, BHOCUMbIX B OMOMN el
1 OBHoBneHwne Ha |AkTyanuaauusa cnucka nuTtepatypb (Mpunoxexne 1) ExeroaHoe
24/25 y4ebHeln rog e ofHoBNeHUe
Beaywwi npenoaasarens : S/J Zzz/ /A.B YepHskos /
PaGouas nporpamma nepecmorpera, oBcyxaena u onobpeHa Ha aac_aéaHnm kapepel, NpoTokon Ne7
oT «20» 03.2024 r.

HoueHT Kkadeapsl arpoHOMUKM 1 arponHKeHe pHK W

/M.A. BeryHos/

OnobpeHa meToauueckum cosetom Tapckoro punvana ®FEOY BO Omckuit FAY, npotokon Ne7 oT

«21» 03.2024 r.

Mpeacepatens METOAMHECKOTO COBETA C‘g Y
Tapckoro dunuana ®re0Y BO Omckuin [AY “ yg;«..é’é

/E.B. KOauHa/
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NPUNOXEHWE 10

U3MEHEHWA A AONONHEHWA
K paBoueit nporpamme gucuunnunbl 51.0.15 TennoTtexHuka
B coctase OMNOTM 35.03.06 ArpoutxeHepus ¥

BenoMOCTb U3MEHEHUW

Ne 5 3 ObocHosaHne
Bna obHosBneHnn Copepxarne uamererni, sHocumeix 8 OMOI :
n/n N3MEHEHNN
’ OBHOBNEHVE Ha | AKTyanuaaums cnucka nutepatypsl (Mpunoxexue 1) ExxerogHoe
obposneHne

25/26 y4ebHbln rog g
= :Q Zf /A.B.HepHsakos /

Beaywunin npenofasatenb
Pabouas nporpamMma nepecMoTpeHa, obCyxaeHa n onobpeHa Ha 3acefaHnun kadeapbl, NPOTOKON Ne7

oT «19» 03.2025 . 7
’, w«z% IM.A. BeryHos/

[oueHT kateApbl arpOHOMWV 1 arponHXXeHepun
Opobpeta METOAMYECKNM COBETOM Tapckoro tunvana ®re0y BO Owmckun FAY, npotokon Ne7 oT

«08» 04.2025 .

MpeaceaaTent METOANYECKOTO CoBETA
Tapckoro dunuana ®rEOY BO Owmckuin FAY 6€W /E.B. tOauHal
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NPUNOXEHUE 10
WU3MEHEHUA 1 AONONHEHUA
K paboyei nporpamme aucuunnuibl 51.0.15 TennotexHuka
B coctaBe OOl 35.03.06 ArpouHxxeHepus

BeaomMocTb U3MEHEHUM

E/gn Bug o6HoBneHuin CopepkaHne nsmeHeHuin, BHocumMbix B OMNOr OE;;;::?:;e
AKTyanusauusa cnucka nutepatypsbl (MpunoxeHve 1) ExerogHoe
obHoBNeHNe
AKTyanusauus npoeccnoHanbHbix 6a3 AaHHbIX ExerogHoe

HOBN
OBHoBnetue Ha (MpunoxeHue 2) ofHoenetme

26/27 y4ebHbIli rog =
AKTyanusauma U poBsblX TEXHONOTUIA, NCNONb3yeMblX Npu ExeroaHoe

ocyLecTBneHnn obpasosartenbHoro npouecca (Mpunoxexne |o6HoBRNEHNE
5)

s . /.//
Benywini npenogaeatens, V%/ /A.B.YepHsikos /

PaGouas nporpamma nepecmotpeHa, obcyxaeHa 1 ogoGpeHa Ha 3aceaaHumn kadeapbl, npoTokon Ne7

oT «18» 03.2026 . W
3aB. kadpepoit arpOHOMUMN 1 arpouHKEHepPUM /M.A. BeryHos/

OpobpeHa meToaunyeckum coseTom Tapckoro dununana ®re0QY BO Owmckuit FAY, npotokon Ne7 ot
«07» 04.2026 1. g

Mpencepatens METOANYECKOrO COBETA

Tapckoro coununana ereOyY BO Omckuit FTAY

/A.H. AuyHos/
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IPAUJIOKEHME 1

NMEPEYEHb
nuTepaTypbl, peKOMeHayeMoWn
AN U3yveHust AUCLMUNNUHbI

ABTOp, HanMeHoBaHue, BbiXoAHble AaHHble

HocTtyn

1

2

KysHeuos 0. B. TennoTtexHuka onst arponkxeHepos : y4ebHuk / HO. B. KysHeuos, A. T.
Hukundopos. — CaHkT-lMeTepbypr : laHb, 2024. — 376 c. — ISBN 978-5-507-49150-6. —
TekcT : anekTpoHHbIM. — URL: https://e.lanbook.com/book/405623 — Pexwvm goctyna:
Ans aBTOpM3. Nonb3oBaTene.

http://e.lanbook.com/

Kpyrnos I'. A. TennotexHuka : yiebHoe nocobue / I'. A. Kpyrnos, P. WN. Bynrakoea, E. C.
Kpyrnoea. — 3-e un3g., ctep. — CaHkr-lNeTepbypr : JlaHb, 2022. — 208 c. — ISBN 978-5-
507-45269-9. — TekcT : anekTpoHHbIn. — URL: https://e.lanbook.com/book/263066 —
Pexum goctyna: ans aBTopus. nonb3oBaTenei.

http://e.lanbook.com/

Kpyrnos I".A. TennoTtexHuka. MpakTudeckuii kypc : ydebHoe nocobue / I'. A. Kpyrnos, P.
W. Bynrakosa, E. C. Kpyrnosa. — 2-e unsg., ctep. — CaHkT-lNeTepbypr : laHb, 2022. —
192 c. — ISBN 978-5-507-44821-0. — TekcT : anekTpoHHbIn. — URL:
https://e.lanbook.com/book/247577— Pexvm gocTyna: Ansi aBTopms. Nonb3oBaTtenen

http://e.lanbook.com/

KepyueHko J1. C. TennotexHuka / J1. C. KepyueHko. — Omck :Omckuii FAY, 2014. — 148
c. — ISBN 978-5-89764-372-1. — TeKcT : aneKTpoHHbIn. — URL:
https://e.lanbook.com/book/58818 — Pexunm goctyna: 4ns aBTopus. nonb3oBaTenen

http://e.lanbook.com/

laxyp, A. A. TennotexHuka. Tennonepeaaya n TepMmoamMHamuka : y4ebnuk / A. A. Faxyp.
- Mockea ; Bonoraa : Hdpa-UxeHepus, 2023. - 312 c. - ISBN 978-5-9729-1174-5. -
TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/2100421 — Pexwum
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