MUHHUCTEPCTBO HAYKHN U BBICIHIETI'O OGPA3OBAHMUSA
POCCUUCKOU ®PEJEPAIINN
denepaibHOE rOCyIapCTBEHHOE AaBTOHOMHOE 00pa30BaTe/IbHOE YUpesKIeHne

BBICILIET0 00pa3oBaHusl
«CEBEPO-KABKA3CKUU ®EJEPAJIBHBIU YHUBEPCUTET»

METOJIUYECKHUE YKA3AHUA
K NPAKTUYECKHUM 3aHATHAM
M0 JUCIHHUILINHE
«HMcnosab30BaHNe BTOPUYHBIX YJHEPropecypPcoB U BO30OHOBJIsIEMbIX HCTOYHUKOB
IHEPTUM



I13 Ne 1 PACYET DKOHOMMH TOILINUBA 3A CUET UCIIOJIb30OBAHHUS BOP
(Tenji0BbIX)

Hean: I[lomyueHne HaABBIKOB pacyeTa SKOHOMHUHW TOIUIMBA 32 CYET HMCIOJIB30BAHUS BTOPHYHBIX
TEIIOBBIX SHEPTOPECYPCOB

TeopeTuyeckas 4acThb

3a cuét termoBbix BOP Bo3Mo)kHa BBIpaOOTKa TEIJIOTHI B BHJE Tapa WM Topsyeld BOJBI B
YTHJIM3AUOHHON YCTaHOBKE

Qn =(i-Gy —iy-G,)- B-(1-&),
Qx =Qn &,

rac Gl y G2 — KOJIMYCCTBO SHEPIrOHOCUTEI HAa BXOAC B YTHIIM3alIHOHHYIO YCTAHOBKY U Ha BBIXOAC

HnIn Xo0J1oaa

u3 He€; 11, 1o — oHTANBIKMS SHEPrOHOCUTENS Ha BXOJIE B YTHJIM3ALMOHHYIO YCTAHOBKY M Ha BBIXOJIE
U3 HeE,; ﬂ — K03((HUIMEHT, YIUTHIBAIOLINIA HECOOTBETCTBUE PEKUMA U YHCIIA YaCOB paOOTHI
YTUJIM3aLMOHHON YCTaHOBKHU U arperara — ucrounuka BOP; f — K03(HUIMEHT OTEeph TeIjIa B

WHJ’IH?»&HHOHHOIZ YCTAHOBKCE; £ — XOJIOAUIIbHBIN KOB(b(i)I/II_[I/IeHT XOHOI[HHBHOﬁ MalllMHBI.
ODKOHOMUS TOILIMBA IIpHU 3TOM COCTABHUT:

P
By = Qm / Qy
[Ipu cunoBoM ncnonb3oBanuu BOP:
Box =6-M-M Ly -110i 77,17, =6-W,
r7ie 8 — yIENIbHBIN pacXo]] TOIUIMBA Ha BEIPAOOTKY 3JIEKTPOIHEPTUH; Lmax — TeXHUYecKas pabora

aanabaTHOro PaCIIMPEHKs B yTHIIM3AIIMOHHON TYpOuHE; 7]gj — OTHOCUTENbHbIA BHyTpeHHui KIT/{

TypOunsl, 77, — mexannueckuii KILJ; 77, — KIIJ anexrporeneparopa; W — Bo3MOXkHas BRIpabOTKa

AJIEKTPOIHEPTUU B YTUIIM3AIIMOHHON yCTaHOBKE 3a cuét BOP.

Bonpocs! u 3an1anus
IIpumep pemenus 3axauu

HcxoaHble JaHHBIE 1711 3)KOHOMUYECKOIO pacueTa:

1. Temnnorta, nony4yeHHas B yTUIn3auuoHHON ycraHoBKe AQBAP = 500 xBr;

2. JleiicTBuTenbHbI (OHA BpeMEHH PabOThl YTHWIM3ALMOHHOTO O0OpYyIOBaHUSA -
6000y;

3. Uena 1 Tonns! ycnoBHoro Torumsa [/ =95 y.e.,

4. KanuranoBinoxxeHus B yruiau3anuonaoe odopynosanue K = 40000 y.e.;

5. Dkcmnyaranuonssie pacxoasl Cake= 5000 y.e.

Pemenue:
OKOHOMMS YCIOBHOIO TOIUIMBA 3a cUeT yTrimsanuu BOP
500
AB, =AQ,,,/Qf =———=0,017xe/c
- wor/Q) 29300

T'omoBast cCTOMMOCTB COKOHOMJIGHHOI'O TOILIMBA

Dot = 3600ABy ] = 3600 -0,017 -6000 1072 34884 (y.e.)

VY aenbHas CTOUMOCTD 9HEPruu, BBIpa60TaHHOﬁ B YTHHHSaHHOHHOﬁ YCTAHOBKC



34884

M = 0,323*10_5 ye/ldbfc

yen 200 __
9m011/AQ33P -

CTouMOCTh CHKOHOMJIEHHON 3HEPTUU

9=3600AQBP T Jyx =3600-6000-0,3238-10 5=34884, (y.e.)
DxoHoMHYeCcKuH 3P (HEKT OT ucnonbp3oBanus BOP
Oyt = O - EnK = 34884-0,15-40000 = 28884, (y.e.).
Cpox OKynmaeMOCTH KaIlluTaJOBIOXKEHUH B yTrin3anuo BOP
T = K/(AD - C.,.) =40000/(34884 —5000) = 1,34 (roxa)
Hcnons3zoBanne BOP siBisieTcs nienecooOpa3HbiM Tak Kak BeaudyrHa (JyT1>0) MoJI0KUTEIbHA
Y KalUTAJIOBJIOKEHUSI OKYIIAIOTCS 32 JJOCTATOYHO KOPOTKUM MEPUOI.

3ananue 1. Vicxomuble JaHHBIE UTT SKOHOMHUYECKOTO pacyera:
1. Temnnora, mosy4yeHHas B yTHIIM3aUMOHHOM yctaHOBKe DQgrp = 700 kBT;

2. JleiicTBuTenbHBIH (OHA BpeMEHH PaOOThl yTHIM3ALMOHHOTO O00OpYyIOBaHUS -
70004;
3. llena 1 ToHHBI ycimoBHOTO TOoTUHBA [] =95 y.e.,

4. KanuranoBnoxxeHus B yruiausanuonaoe odopynosanue K = 50000 y.e.;

5. DOxcmnyaranuonHble pacxoabl Cake= 6000 y.e.

3aganue 2. OnpenenuTh BBIXO/] UCTIOIb3YEMbIX TEIIOBbIX BOP 1 5K0OHOMUIO yCTIOBHOTO TOIIIMBA B
KOTJIE-YTUIIU3AaTOPE 3a CUET TEIUIOTHI YXOASIINX ra30B MPOMBILIIICHHOM M€YH, €CJIM SHTAJBIINS ra30B
Ha BeIxoze u3 reun h1 = 15000 + 400 - N KI[)K/M3, Ha BBIXOJIe U3 KOTiIa yruiau3aropa hy = 6130

K JIk/M>, pacueTHBII pacxojl yXOAIIMX Ta30B IPOMBIILIeHHOH neun By = 0,036 + 0,006 - N m/c.
KoadduimenT, yuuTsIBaronfi HECOOTBETCTBUE PEeKUMA U YUCIIa YacOB PabOTHI KOTJIAa yTUIIH3aTOpa
u nieunt 0,9. KoapduuneHnt norepp TEIIOTH KOTIa-yTUIIM3aTOpa B OKpyKarotyto cpeay 0,15,

k03¢ dureHT ucrosszoBanus teriotsl BOP 0,75. KI1/] 3aMeriaemoit KoTeabHO# ycTaHOBKH hs =

0,88.

Bonpocsl
1. Knmaccudukamus BOP
2. Uctounuku BOP
3. Ucnonws3oBanne BUD. OcHOBHEBIE NOHATHS.
4. Tlpunnuns! ucrons3zoBanus BUD



I13 Ne 2 PACYET DKOHOMMH TOILIUBA 3A CUET UCIIOJIb30OBAHHUS BOP
(n1aBJieHUN)

Heun: [ToryueHne HABBIKOB pacueTa 5)KOHOMHUH TOILUIMBA 33 CUET UCTIOJIB30BAHUS BTOPUYHBIX
SHEPropecypcoB

TeopeTuyeckas 4acTb
IIpu TOMJIMBHOM HANPaBJEeHUHU UCNOIb30BaHusA BOP sxonomus ronsmsa Bok (T.y.T.)
COCTABHUT:

P

Q P

y
rae M — Beixoa BOP Ha enuHUIly TPOTYKITUH, KT/KT (M3/Kr); M — BBIXOJ OCHOBHOM IIPOJYKIIUU 3a
JTaHHBIA MEPHUO/I, KT; Qﬁ ,Q)',D — TEII0TBOpHAas criocoOHocTs BOP 1 ycnmoBHOrO Torumea, kJk/Kr

1073

oK =

(xJlx/M); 77)/ — KIIJ] yrruM3aninoHHOM YCTaHOBKH; O — KO3 (UIIMEHT UCTIOIb30BaHMS TETUIOTHI,

BbIpa0aThIBAEMOM B YTHIIM3AILIMOHHOM YCTaHOBKE.

Bonpocel n 3axanns

3anganme 1. OnpenenuTh SKOHOMUIO YCIOBHOTO TOIUTMBA B TEUEHHE TOAa Ha MeOenbHON (hadbpuke
IIPY UCTI0JIb30BaHUM roprounx BOP B KoTIie 3a cueT TeroTsl TOpeHust IpEeBECHBIX OTXO0JI0B €
terutoToi cropanus 18 MIx/kr, eciu rogoBoe mpou3BoacTBO hadpukoii nzmenwii 3000 — 90 - N
HITYK, pAaCYETHBIN PacXo/l APEBECHBIX 0TX00B s KoTha By = 560 + 10 - N r/uznenue. KI1/] xotna
Ha apeBecHbIX oTxomax 0,72. KITJ] 3amemaemoii koteapHON ycTanoBku h; = 0,88.
3ananme 2. OnpenenuTh BEIPaOOTKY IEKTPOIHEPIHU U S3KOHOMUIO YCIOBHOTO TOILJIMBA TEUEHUE
rojia Ha bermopycckom MeTamTypru4eckoM 3aBo/ie PH HCIOIb30BaHNUHU TEIIOoTH BOP B
KOH/ICHCAIIMOHHOM TypOMHE 3a CUeT Napa UCIapUTEIbHOIO OXJIAXKICHUS IPOMBIIIJICHHBIX MeYeH,
€CIIM SHTAJIBITUS T1apa Ha BBIXOJIE U3 MEYH:
h1=2000 + 40 - N x/[>k/kr, Ha BbIXOJI€ M3 KOHJCHCAIIMOHHON TypOUHBI
h2= 400 x/x/kr, pacyeTHBIH pacxo] Napa UCIAPUTEIBHOTO OXJIAXKICHHS
B,=3,6+0,6 - N xr/c.

Koaddunment, yautsiBaronmii HECOOTBETCTBUE PEKMMA U YUCIIA YaCOB pabOThl KOHAEHCAIMOHHON
TypOunsl u ieun 0,95. Y nenbHbIH pacxo/1 TEIUIOTH Ha TPOU3BOICTBO AIEKTPOIHEPTUU B
KoHAeHcanoHHou Typoune 9 500 x/[x/(kBT-4), yaenpHbIM pacXxosa TEII0THl Ha IPOU3BOCTBO
aMeKTpodHepruu B TeropukamronHoi Typoune TOL 7 800 k/[x/(kBt-u1). Pacuer mpousBectu ¢
y4eTOM CHUKEHUS 3PpeKTuBHOCTH padoTsl TILI.
3ananme 3. OnpenenuTh BEIPaOOTKY IEKTPOIHEPTHH U S3KOHOMUIO YCIOBHOTO TOILIMBA TEUEHUE
rojia Ha MUHCKOM TPaKTOPHOM 3aBOJI€ IPY UCTIONb30BaHUH BOP n30bITOUHOTO HaBieHus B TypOuHe
3a CYeT MPUPOIHOTrO ra3a 1oj1aBaeMoro Ha ra3opacrpeieUTeNbHbIM MYHKT, €CIH CPeTHUM pacxo
raza B, =36 + 0,5 - N kr/c, Temnepatypa rasa Ha Bxojzie B Typouny T1 =220 + 5 - N°C, Ha BbIXOJ€ U3
Typounsl T2 = 80°C. OtHocuTenbHblii BHyTpeHHuit KIIJ{ Typ6unst 0,87. Mexannueckuit KIT/I
typouns! 0,99. KI1/] anexrporeneparopa 0,98. I'azoBas mocrosiHas R = 520 JIx/(kr-K). Y nenbHbIi
pacxo]1 Ha BEIpabOTKY 3JIEKTPO3HEpruu B 3ameniaeMoit Typoune 310 ry. T/kBt 4. Koaddunument
ajnabatel mpupoHoro raza k = 1,315,

Bomnpocsl

1. DxoHoMHUS TOIUIMBA 3a CYET UcTioNb3oBaHust BOP
2. Texnuueckue npoOieMsl ucnoiab3oBanus BUD



113 Ne 3 IIPOBEJEHUE TEPMOSKOHOMHNYECKOI'O AHAJIM3A YCTAHOBOK

(Ha ocHOBe pacyeTHbIX GopMy.1)

Heab: [lonydyeHrne HaBBIKOB pacyeTa IKCEpruu pabouero Tena
Teopernyeckasi 4acThb
MaxkcuManbHyIO MOJIE3HYI0 padoTy Ha3bIBalOT pab0TOCIOCOOHOCTHIO, HIIM IKCEPrUuei Tena.

[Tomyyenne paboThI BO3MOXHO TOJIBKO OT TAKOW CHCTEMBI, KOTOpasi HE HAXOJUTCS B PABHOBECHOM
COCTOSIHUU C OKPY’KarolLlel cpeiol, To ecTh Korja aasieHue P1 u remneparypa T1 cucremsl 60nblie
nasienus Po u remmnepatypsl To cpenbl, ¢ KOTOPOR B3aMMOJEHCTBYET CUCTEMA.
PaccMoTpuM M301MpOBaHHYIO alabaTHYIO CUCTEMY, COCTOSILYIO U3 pabodero Teja ¢ napaMmeTpaMu
T1, p1, S1, 11 1 okpyxaroiei cpenoit ¢ mapamerpamu To, po, So, lo . Ecivl BHyTpeHHSISI SHEprUs
CHCTEMBbI B Ha4aJIbHOM cocTosiHuu U', a B KOHEYHOM (TIpH PaBHOBECHOM COCTOSIHUM Pab0Yero Tena C
OKpy’Karolien cpenoil) — U”, Toria Ha OCHOBaHMM | 3aKOHA TEPMOAMHAMUKU UMEEM:
U'-U’'+L=Q=0,

TaK Kak cucreMa ajguabaTHasl.

BuyTpeHHsAsT SHeprus CUCTEMbl BEIMYMHA QJJUTUBHAas U CKJIAQJAbIBAaeTCS U3
BHYTPEHHEH 3HEPruH OKPY’KaIOLIeH Cpelbl M SHEPIMM UCTOYHUKA PabOTHI, TOTIA:

L=U; +Ug; —(Uy +Ugy) = (U —U;)+Ugy —Ugyp).
Pa60‘lee TCIIO COBepH_IaeT pa6OTy HpOTI/IB JdaBJICHUS CpeI[LI nu 06MCHI/IBaeTCﬂ C Heﬁ TCHHOTOﬁ,
TO €CTh.

Ugo —Up1 =Qy + Lo

Lo=po- (V2 -V1); Qo =Ty (So2 — So1)

UroObl mpou3BenéHHast padoTa ObU1a MAaKCUMaIbHOW, HEOOXO0AUMO, YTOOBI MPOIECChl ObUTH
00paTUMBIMH, TO €CTb:

B cBoto ouepensb:

So2 =S01 =51 =S2:8 pp=po T =T-
Toraa ypaBHeHue (2.2) 3anuinercs:

Lyax = E =(U; —Ug)—To - (S1=S0)+ Po - (Vs Vo) = (11 = 1)~ Ty (S - Sp)

wiM Ha | Kr pabouero Tena:

e=(i,—ig)-To-(s1—%0)-

B GonbIIMHCTBE CiTydaeB peKOMEHIAIIMHA TEPMOTUHAMUYECKOTO ¥ TEXHUKO -
YKOHOMHYECKOTO aHAJIM30B CYIIECTBEHHO pa3inuaroTcs. Hanpumep, aHanu3 TemiooOMeHHUKA
MOKa3bIBAET, YTO C TEPMOJTNHAMHUCCKON TOYKHU 3PEHHUS HAJI0 CBECTH K MUHHUMYMY TeMITEpaTypPHBIH
HAIOp, TaK KaK MPHU 3TOM DKCEPreTUIECKHUE TIOTEPU YMEHBINAKOTCS, HO BO3PACTET MMOBEPXHOCTh
HarpeBa U MO3TOMY ONTUMAJIbHBIA BapuaHT (MUHUMYM MPUBEAEHHBIX 3aTpat) OyaeT MPH JOBOJIBHO
OOJIBIIINX TEMIIEPATyPHBIX HATIOPaX.

CoueTaHne TEXHHKO - SKOHOMHUYECKOTO aHAIN3a C TEPMOIMHAMUIECKUM Ha3bIBACTCSI
TEPMOIKOHOMHUKOH.

DKcepeemuuecKkull aHanu3 NOKA3bl8aem, Kak COKpamumy SHepeo3ampaml, a
MEePMOIKOHOMUYECKUL AHANU3Z — 00 KAKUX 3HAYEHUL IMO COKpaujeHue IKOHOMUYECKU
yenecoodopasHo.

B OCHOBY MEPMOIKOHOMUHECKO2O Memooa NOJIOHCEHO NOHAMUE COUMOCINU IKcepeuu,
81('./1101{61}01/[4612 6ce 8U0bl sampam 6 OCHEMNCHOM 8bIpAJNCEHUU.

Ananus npoeodumc;z 6 2 omana: 3KC€p2€mull€CK1/ll/7 u mepMOSKOHOMulleCKML?.



Bomnpocs! 1 3aganus
IIpumep perlieHus 3axa4u

DKCEepruo TOIUIMBA MOXKHO OMPEACIIATh 0 MPUOIMKEHHOH Gopmyre:

—0O?
€m = Qe
DKceprusi MPOAYKTOB CTrOpaHus ompeaensercs mo ¢opmyie (B KaMepe CropaHusl ra3oBOi
TypOUHBI):

€ne. = Cp nce. (Tmeop _TO)_TO |_Cp n.c. 'gn(Tmeop/TO)_ Rn.c. 'En(pn.c./pO)_
_ZRi 'gn(]/ri )]= Hmeop _TO ) |_Cp n.c. 'En(Tmeop/TO)_ Rn.c. 'En(pn.c./pO)_
—XR; - n(l/r;)]

rac HTeop — TCOPCTHYCCKAA OHTAJIBIINA IIPOAYKTOB CTOPAHUA; TTeop — TECOPECTHUYUECKAas TEMIICpaTypa

roperns; C ) — cpeaHsis n300apHast TeMI0EMKOCTh IPOAYKTOB Cropanus; Ry.c. — cpenuss
n.c.

ra3oBas OCTOSIHHAs MPOJAYKTOB Cropanus; Ri — razosas nocrosunas i'® npogykra cropanus; I —

00BEMHBIE JOJTM KOMIIOHEHTOB ITPOIYKTOB CTOpPaHUSI.
Okceprernueckuit KII/I npouecca ropenus
I _ Ene _ (@ —Aey)
Ne = -
€ gl
[Ipu coxuranuu TOIJIMBA B IapOreHepaTopax MPOUCXOIUT Mepeaayda TEMI0BOro NOTOKa OT MPOJIYKTOB
CropaHus K HarpeBaeMomy Teiy. I(H(GEeKTHBHOCTE ATOTO Mpoliecca CBsA3aHa HE TOIBKO ¢
YMEHBLIEHUEM IKCEPrUU IPOIYKTOB CTOpaHusi, HO U C BO3PACTaHUEM SKCEPruy HarpeBaeMoro Teia,
u skceprerudecknii KIT/{

" ' e ( _ )
”napoeeH _ (eH.m. _eH.m.) — q H.m eqn-c- Ae”

e
(8;1.0. _e;.c.) q n.c. q n.c.

DKceprust TEII0BOro NOTOKA IPOAYKTOB CTOPAHUS

Ty
€q ne. = Hmeop 11-
meop
rne H meop = Qf /s Q6 + Qm — TeopeTudeckas oHtanenus; 1)y — KII Tonku;, Qe , Qm -
Hmeo
(usrgeckoe TEmo Bo3ayxa 1 TOILIMBA, BHOCUMBIX B TOIIKY; T — P |4+ 273~

" 2% -Cy
TEOpeTUYECKas TeEMIeparypa ropeHusl.
Bonpocsl

1. Dkceprust — GyHKIMS COCTOSIHUS pabovero tena
2. DKcepreTHyecKue JuarpaMMbl COCTOSIHUS



113 Ne 4 IIPOBEJEHUE TEPMOSKOHOMHNYECKOI'O AHAJIN3A YCTAHOBOK

(Ha OCHOBE€ YKCEPreTUHIECCKUX Uarpamm COCTOHHI/IH)

I_[e.m,: HonyquI/Ie HAaBbIKOB ITIOCTPOCHUA BKCGPFCTHHGCKOI}'I JuarpaMmbl

TeopeTuyeckas 4acThb
3KCCpF€TI/I‘-I€CKI/IC AuarpaMMbl IIPUMCHAIOTCA IPpU TCPMOAUHAMUYCCKOM aHaJIN3¢C

SHEPTOTCXHOJIOTUYCCKUX CUCTCM; M3 HUX HCIIOCPCACTBCHHO ONPCACIAIOTCS BCIIMINHBL e, eq Hn UX

COCTaBJIAIOLLIKE JUUISL PA3JIMYHBIX BEIIECTB U UX CMECEH, a Takke T ¢ TIPH 33/IaHHBIX 3HAYCHUSIX Twu To.

Haubonbiee pacrpocTpaHeHHe MOIYYUIN TUarpaMMBl: I(h)S u TS ¢ mummvu € = 1dem

ueh- auarpamMmbl. JTH IUarpaMMbl B 3aBUCUMOCTHU OT (PU3MYECKHUX CBOMCTB BEILLIECTB
coctaBisitorest g To > Tw u To = Ty , rae Tu — HOpManbHas TeMiieparypa kunenus. [Ipumepst

JrarpaMm J1anbl Ha pucyHke 2.2. CorinacHo ypaBHEHHIO JHHHUS € = idem sensercs kacarenshoii

u3o0ape Po B Touke 0 ¢ koopauHaramu To, po B qrHarpaMmmax hS u eh (pucynku la u 1B). Ha eh -
auarpaMmme (pUCYHOK 2.2B) MIPEACTABICHBI pa3IMuHble IPOLECCH pacIupeHus padoyero tena 1 — 2,
1-3,1—-4ucxarus 3 — 5. Ilpouecc 1 — 2 oOparumslii aanadaTHBIA IPOIECC, MPOTEKAIOIIHIA B

H/IeaTbHOI TEIIOBOH MAILIMHE, TeXHIYecKas paboTa kotopoii £ mex 1-2 = hl — h2 =€ —65.

[Ipomnecc 1 — 3 HeoOpaTumMblil aarabaTHBIN MPOLIECC, MPOTEKAIOIINN B pealbHOM TEIUIOBOM MaIlINHE,
4 mex 1-3

Ay 4 =0

3KC€preTI/IquKI/Ie IIOTCPHU B OTHUX IMPOHCCCAX:

Aep_p =(ey—ep)—(h —hy)=0<Ae; 3 =(e; —e3)—(h —hg)<Ae; 4 =

e, —e, =T,-AS,_,, To ecTb OTEpH yBEeMUUIUBAIOTCS, a dKceprerrnueckuii KI1J[ ymenbImaercs:

= h1 — h3 </ mex 1—2 - IIpouecc 1 —4 npouecce apoccenupoBatusi, P KOTOPOM

_ Ae;_ _ Aepg 14 _ Aej_
€ — € — €3 el — 64
Jli1st iporiecca cxxatus 3 — 5 TexHu4eckas padora paBHa

T,
€ mex 3—5=(€5—€3)+€q—A€3—5:(h3—h5)+eq :(h hs +q- ( /)

) / Po / , S
> 1y
a) I ,' p>p / D<Do , 0

I\

1 | e=idem To

N
ﬂ

6) T e=idem /,'/,’
—_



Em

Bonpocel u 3aganus
IIpumep perlieHus 3axa4uu

3HAYUTENIBHYIO IIOMOIIIb ITPU SKCEPreTUUECKOM aHanu3e fact quarpamma ['paccmana — Illapryra
IIOTOKOB U MOTEph dKcepruu. Ha aToi nuarpamme Kakblil IOTOK S3KCEPrUu aHAIU3UPYEMOU
YCTAHOBKH M300pa)kaeTcsl M0JIOCOH, IIMPUHA KOTOPOM MPONOPLUOHAIbHA 3HAUEHUIO KCEPTUU.
[Tonockl moTeps sKkcepruu WTpuXyroTcs. Ha pucynke 2 n3o0paxkeHa Takasi tuarpaMmma Jijisi mporecca
CKMIaHUs TOILIMBA.

Eok

Puc.2

CymmapHhas skceprus Ha Bxojie E1 paBna cymme sxcepruii TormBa Em u okuciurens Eox. Eciu
TOTIMBO M OKUCITIUTENb TIepe]] CKUMaHUEM MOJO0rPeBalOTCs B mogorpesarene | 3a cuér yactu

skcepruu Es, To uX dKceprus BO3pacTaer 40 BEIUYUHBI Ei IIpouecc mogorpesa xapakTepu3yeTcs
MOTEPSIMU SKCEPTUU A€| . [TororpeThie TOMIMBO U OKUCITUTENL C 9KCEPrUel E5 TOCTYNAIOT B
Kamepy cropanus |1, re ocymecTBiseTcs mpouece npeBpauieHus sxceprun £ é TOIUIMBA U
OKHCIIUTENS B IPOIYKThI CTOPAHUSI BBICOKOW TEMITEPATyphI C OTEPEN IKCEPTUU Ae“ . [IponykTsl

o !
CTOpaHus C DKCEpruen E3 noctynatoT B aneMeHT |l (maporeneparop, Teniaoreneparop, ra3oByro
TypOuny). [Iporiecc nucnonp30BaHust IKCEPrUM MPOAYKTOB cropanus B aaeMmente |1l conpoBoxnaercs

OKCECPreTUICCKUMU IMOTCPAMU Ae| 1K nprupoaa KOTOPBIX 3aBUCUT OT BHa 3JICMCHTA Il.

Tak, B maporenepaTopax U TEIUIOT€HEPATOPaxX MOTePs Ae”, BBI3BaHa TeIUIONEepeaadei npu
OOJIBIIIUX PA3HOCTSIX TEMIIEPATyp MEXAY MPOAYKTaAMH CTOPAHMS M TETUIOHOCUTENIIMH. DKceprus E7
nocne snemenTa |1l moctynaer Ha ganeHeliee ucnonb3oBanue. Octarounas skceprus E4 vacTuaHo
MO>KET OBITh UCIIOJIb30BaHA JIJIs MOJ0TpeBa ToriuBa u okuciutens (Es) unu B apyrux
TEIUTOMCIIONB3YIOIINX YCTAHOBKAX. DKCEPrus BEIOpachiBaeMbIX B aTMOc(epy MPOTyKTOB CrOpaHUS
( Eg = Aepy ) IpU OTCYTCTBUH TIOJIOTPEBATENIST) COCTOUT M3 TEINIOMEXaHUIECKOM, CBI3aHHOU C

OTIIMYMEM UX TeMIlepatypsl T oT TeMreparypsl okpyxaromei cpeapl To, M HyJIEBOM, CBI3aHHOM €
OTJIMYMEM COCTaBa MPOTYKTOB CrOPAHUS OT COCTaBa OKPYKAIOIIEH Cpelibl.

Bomnpocsl
3. TloHsATHE O TEPMOIKOHOMUYECKOM aHAJIN3E



I3 Ne S PACYHET CMECUTEJIBHBIX TEIINIOOBMEHHUKOB
Ilesn: [TonydyeHne HaBBIKOB pacyeTa CMECUTENBHBIX TEMJI000MEHHUKOB

TeopeaneCRaﬂ 4acTb

TemooOmenHbie anmapatsl (TA) — 3T0 ycTpoCcTBa 7S TIepejadu TeTia OT OJHOTO TETIOHOCHUTEIIS
K Apyromy. ITo mpuHIumy paboTsl OHU AENATCA Ha: pEKylepaTUBHbIE, pEreHepaTUBHbIC U
CMECHUTEIIbHBIE.

B 0cHOBHOM NPUMEHAIOTCS peKylepaTUBHbIE TEINIOOOMEHHBIE alapaTthl, B KOTOPBIX Iepeaaya
TEIUIa IPOUCXOUT YEPE3 Pa3/ICIUTEIbHYIO0 CTeHKY. KOHCTPYKTHUBHO OHM BBIIIOJIHAIOTCS B BUJIE
anmnaparoB ¢ TpyOuaTol (WM pee ¢ IUIAaCTHHYATON ) TOBEPXHOCTHIO HAarpeBa.

B perenepaTMBHOM TEIUIOOOMEHHOM ammapare Iepeada TeIula OCYIIECTBIACTCS dYepe3
IPOMEKYTOUHOE AaKKyMYJIHUPYIOLIee YCTPOMCTBO (IJIacTUHBI, HaOMBKa M T. J.), KOTOpoOe
NONEPEMEHHO CMBIBAETCS OOOMMM TEIUIOHOCUTEISIMHU. BO3MOXKHBI Tak jk€ KOHCTPYKLUH, B KOTOPBIX
BpAILAOLIEECs] AKKyMYJIUPYIOLIEE YCTPOMUCTBO MOIEPEMEHHO BHOCUTCS B IIOTOK IIEPBOTO M BTOPOIO
TEIUIOHOCUTENEH (HalpuMep, Bpallatoliuiics BO3lyXOHarpeBaTelb B TEIIOT€HEPaToOpax u T. 1.).

B cmecuTenbHbIX TEMI000MEHHBIX anmaparax rnepejada Ternsa OCyIIecTBIIeTCs IpU
HEINOCPEJICTBEHHOM KOHTAKTE (CMEIIEHNN) TETNIOHOCUTEIIEH.
B 3aBucumocTy OT B3aMMHOI'O HAaIIPABJICHUS ABU)KEHUS TEIUIOHOCUTENIEH pa3aInyaroT
TEII000MEHHBIE alaparhbl NPSIMOTOYHbIE, IPOTUBOTOYHBIE, C IEPEKPECTHBIM TOKOM U CO
CMEIIaHHBIM TOKOM.
XapakTepUCTUKAMU TEIIO0OOMEHHOTO armapara sBJs0TCs CIe1YIOIINE BETUUNHBI:
Q — TeruioBas MPOU3BOJUTEIBHOCTD allapaTa, KOJIMYECTBO TEIlIa, IepeaBaceMoe B €MHULLY
BpeMeHHU, Br;
F — noBepxHocTh TermnooOMeHa. IloBepXHOCTh TBEPAOI CTEHKU MIIM MOBEPXHOCTh pas3zesa
TEMIOHOCHTENIEH, Yepe3 KOTOPYIO TiepeaaeTcs Temo, M2,
Atcp — cpenHsAs pa3HOCTb TEMIIEPATYP TEIUIOHOCUTENEH, K;
Kep — cpennuit ko3 GUIMEHT TerIonepeaayn 1o Bceid MOBEPXHOCTH HarpeBa TEIIO0OMEHHOTO
anmapara, Br/(m?-K).
Pacuer TeninooOMeHHBIX annapaToB MPOU3BOAUTCSA IO IBYM OCHOBHBIM YPaBHEHUSM:
1. VYpaBHeHwuro Temionepeaadn
Q=KepF -Atep; 1)
2. YpaBHEHHIO TEIUIOBOTO OallaHca

Q=m (hll —h"; ): m, (h' L=, )
WIH
Q= m1Cp1(t'1 _tul ) = mchz(tuz_tlz)’ 2
r7ie M1 ¥ M2 — MaccoBBIN PacXo MEPBOro U BTOPOro TEINIOHOCUTES, KI/C;
t' u h' — TeMmeparypa u HTANBINS TEIJIOHOCUTEIIS Ha BXo/ie B anmnapat, K u J[x/kr;
t" u h" — TemmepaTypa u SHTANBIHS TEIUIOHOCHTENS Ha BhIXO/1e U3 anmnapara, K u J{x/kr;
t1 1 hy — Temneparypa u SHTaIBIUS EPBOTO TEINIOHOCUTEIIS;
t> u h2 — TemnepaTypa u SHTaNBIHS BTOPOTO TEIJIOHOCUTEIIS,
Cpr 11 Cp2 — CpeHsIsl TeTIOEMKOCTh TPU MOCTOSTHHOM JaBJICHUH IIEPBOTO M BTOPOTO
termoHocurens, Jx/(kr-K).
Pemrasi coBMecTHO ypaBHEHUS, MO)KHO HalTH TPH HEM3BECTHBIX TapaMeTpa TEII00OMEHHOTO
anrmapara, pH 3a/1aHHbIX WM MIPUHATHIX OCTAJIbHBIX.
Pacuér u Be160p hOpCyHOK U OmpeiesieHue TEOMETPUISCKUX pa3MEPOB ammapara (BbICOTHI (akerna)
IPOM3BOJIUTCSI HA OCHOBE OIBITHBIX JIaHHBIX.
[TpuHuMaeTcs 3HaYeHHEe KOpHEBOro yria (gakena GopcyHKH 3 sl HEHTPOOESKHO — CTPYHHBIX
dbopcyHOK.
BeiOuparoTcst onTUMalIbHbIC 3HAYCHUS Pa3MEPOB: TUAMETP SIUHUIHOTO coruia popcyHku dc;
Tpedyercsi cBoOoIHas AnuHa pakena GopcyHKH h.



DT pa3Mepbl ONPEIENSIOTCS 10 CIEAYIOINUM TapaMeTpaMm:
-MU3MEHEHUIO TEMIIEPATyPhl TEIMJIOHOCUTEIS;
-JTABJICHUIO )KUJKOCTH Tepe popcyHKamMu P,

Omnpenensercs IPOu3BOAUTEIBHOCTH OJAUHOYHOM (OPCYHKH 1O (POpMYJIe
2

7d.

V,=#——

rae p=0,955*P,, %%(0,676 — 24d.)**® — kosdpunmenT pacxona HeHTPOOEKHO — CTPYITHOI
dopcyHKu.
Kaxk u3BecTHO, MpH CMEMIMBaHUH TTOTOKOB € PA3IMYHON TEMIIEPaTypOl TEPSIETCS UX SKCEPTHsl.
[Ipumepowm siBiisieTcst cuctema TerocHabkeHus ¢ pexumom 150/70°C, aro cHUXKaeT 3aTpaThl Ha
TETIJIOBBIE CETH, U CUCTEMA OTOIICHHUS JKUIIBIX U OOIIECTBEHHBIX 3/1aHUM C MIPEACTbHOM
Temneparypoil rermonocurens 95°C.
[IpumepoM TepMOIMHAMHYECKON ONTUMH3ALUH SIBIISIETCSI KOHTAKTHO — HOBEPXHOCTHBIN KOTEN JUIs
ropsiuero BoJAOCHA0XKEeHHs, B KOTOPOM nMeeTcss Hacaaku. [IoBepXHOCTh HAacaaKu B KOHTAaKTHOU
Kamepe MoJOUPAIOT U3 YCIOBUS OXJIAXKICHHUS B HEH MPOAYKTOB CrOPAHUs OT COOCTBEHHOM TOPEIKH
KOTJIA 10 TEMIIepPaTyphbl YXOASIIHMX Ta30B OTONMUTEIBHBIX KOTIOB, YTO MO3BOJISIET CHU3UTH TOTEPH
IKCEPTHUH.
OMHOBPEMEHHO C COKpPAICHUEM MOTEPh TEIlIa MOYKET CHUYKATHCS 3arpsi3HEHUE OKPYIKAroOIIeH Cpe/ibl,
TaK KakK IPH YBJIAXHEHUH TYThEBOTO BO3/lyXa CHIKAIOTCSI BHIOPOCH OKCHJIOB a30Ta.
B HEKOTOPBIX TEMIIONCIIONB3YIOUINX YCTAHOBKAX MPOU3BOANTCS] CMEIIMBAHKUE TIOTOKOB C PAa3HBIMU
NOTEHIUAIAMU. DTH MPOLECCHI CBSI3aHBI C MOTEPSIMHU SKCEPTHU:
€, =CTp- (1—K+K‘T1J—K'€n[T1J ' (1)
T T
e ¢ — yaenbHas TeIUIOEMKOCTh pabouero Tena; 71; 72 — TeMnepaTypbl CMEIIMBAIOMINXCS pabouuX
teir; K — KOdpPUIHEHT CMEIeHUSI.
[pu 71 > T2 xoaddununent cmemenus K onpenensercs mno ¢hopmyie:
__ G
G +G,
riae Gi; G2 — pacxo/ibl CMEIINMBAIOIIMXCS TOTOKOB.
[Toste3nyro paboTy, MOTYyYESHHYIO 32 CUET TEIIOTH Q1 rOpsSYero HCTOYHHKA MTPU
HEPaBHOBECHBIX MPOLIECCAX MOXKHO MPEACTaBUTh B BUJIE:

L=Q-Q;=Q —Tp-ASq , (2)

rac Q2 — TCILJIOTA, OTAaBacMas B IUKJIC Opr>K8.I-OH.[GI>i cpeac; ASO - I3BMCHCHUC SHTPOIINU

OKPYKaIOIEeH Cpebl.
TemmnepaTypa BOJIbI B MOAAIOIIEM U OOPaTHOM TPyOOIPOBOAAX OMPEAEIAIOTCA Mo GpopMyram:

Gor

T, =t + Qor (87 + My - =57 —05-0");
ot oT
_ _ T {—r\:B:I—ts—r |
7,0 =ty + =2 - (A, EOOTZ -05-6"), : 1|
Gor " Qo DU T S .
;L
e Aty = T — lg— TemmepaTypHBIii HalIOp B HarpeBaTeIbHOM IPUOOPE;

I 4l y
0" =t;—7,, — nepenan B oTONHMTENBHOI CHCTEME;

! / /
o-T 0o =71 — t3 — Tepernaj B MOJaroIeM TpyOOomnpoBo/IE.



Bomnpocsl 1 3aganus
IIpumep perlieHus 3axauu

BrimonsuTs pacucT BOﬂOCTPYﬁHOFO SJIEBATOpa CUCTEMBI OTOINICHUSA

Ga ’tK.m. GZ ’tZ
—_—

&
<«

GQM ’to

Pucynok — PacueTHas cxema BOJIOCTPYMHOIO 3JI€BATOPA.

Koaddumuent ke (CMemeHus ) paBeH:

G, _t, -t _1799-95 .,

G, t-t  95-70

2

Pacxon ropsmeﬁ BOJBI B CUCTCMC OTOIIJICHUA:

Q.. 950

_ _ — 9kl
C(t-t) 419-(95-70) '€

0 o o o
rac t2 = 95 C — TCMIICPATypa ropAaucu BOAbI IEPEA OTOIIUTCIBHOU CUCTEMOU,

_ 700
t, =70" C — temneparypa Bosbl B 0GpaTHOM TPYOOIPOBOJIE CUCTEMBI OTOILIEHHUS.
Pacxon BbIcOKOTEMIIEpAaTypHOr0 KOHJIEHCATa Ha BXO/IE 3JIeBaTOpa:

G 91

,=——= =2lxelc.
1+u 1+34
JliaMeTp TOpJIOBHHBI (KaMEpPhl CMEILIEHHS ) DIIEBATOPA:
Go,s 9’1015
d, =0,165- 555 = 0,165 ————=10,045x,
Ap,” 15000~

e Ap, =p,—p, = (10 +15) 103 Ia - IIOTEpH JABJICHUS TPEIOIEH BOJBI B CHCTEME

OTOIICHHS.
ITo HalineHHOMY pa3Mepy ropsIoBUHBI IPUHAT 31eBaTop Ne6 tTuna BT Mocanepro ¢

(paKTHYIECKMM Pa3MepPOM TOPJIOBHHEI d(f) =47 um.

Jlns mpuHATOrO THNA 3JeBaTopa TpeOyeMblil pa3Mep TuaMeTpa CoIljia PaBeH:
d¢ 0,047

d, = = =0,014.
J12-(@+u)? —095-u> +12-(1+34) —0,95-3,4°

KoHCTpyKTUBHBIE pa3Mephl 31eBaTopa:
Juametp ropiaoBuHsl — 47;
Hapyxusiii quameTp xopryca — 88;
Buytpennunii auametp xopryca — 81,
Huametp narpy6ka coruia — 72,
BuyTtpennuii quamerp noaoasiiero narpyoka — 80;
Buytpennuii auametp BeixoqHOro narpyoka — 100;
o TabaputHas nmuHa — 720.
Tpebyemplii nepenas faBieHui ropsiueit BoJibl Ha paboueM CoIlie 3aeBaropa:



Ap, = p, —p, =11-(d?/d,)- Ap, = Ap, =11-(0,047/0,014)-15000 = 55400 Ia.

3agava. OnpenenuTh MOTePro SKCEPTUH MPH CMEIINBAHUY ITOTOKOB C TEMIIEpaTypaMu
cmemmBaromuxcst padouunx ten — 110°C u 80°C. Pacxomsl pabouunx ten, coorBeTcTBeHHO 0,1 Kr/c
0,2 xr/c. Temneparypa okpyxkatomei cpeasl — 20°C. Y nenpHas TermoeMkocts — 4,2 kJ[x/(kr K).

NookrwnpE

Bomnpocsl
KoHTakTHBIE SKOHOMa3ephI (CMECUTENIbHBIE TEIIJIO0OMEHHUKH )
[Torpebutenu HU3KOMOTEHIIMAIBHOT'O TeIlia
TepMoIMHAMUYECKH ONITUMAJIbHBIE CXEMbI TEIIJIOMCIOJIb3YIOIINX YCTAaHOBOK
buoronnuso
DHeprusi BOJIH
[Tpeobpa3zoBaHue TEMIIOBOM SHEPTUU OKEaHa
AKKyMYJIMpOBaHUE dHEPIrUn



13 Ne 6 PACHET TEPMOJIUHAMMWYECKU OIITUMAJIBHBIX CXEM
TEIIVIOUCITOJIB3YIOIIINX YCTAHOBOK

I_[e.m,: HOJ'IyLIeHI/IC HAaBBIKOB pacd€Ta KOTJIOB YTHJINM3aTOPOB U KOHTAKTHBIX BKOHOMaﬁBCPOB

TeopeTnueckasi 4acTh
MeTtoauka pacueTa TEIII00OMEHHBIX alnapaToB
Pacuer Tenno0O0MEHHBIX anmapaToB MPOU3BOAUTCS IO IBYM OCHOBHBIM YPaBHEHUSIM:
3. YpaBHeHHIO TeIuionepeaaun
Q: chF 'Atcp;
4. YpaBHEHHUIO TETUIOBOTO OaylaHca

Q=m (b, -h", )=m, (", -1,

Q= rnlel(tll _t"l): mszZ(tnz_tIZ)’

r7ie M1 ¥ M2 — MaCCOBBIN PACXO/ MIEPBOTO M BTOPOTO TEIUIOHOCHUTES, KI/C;
t' u h' — TemMnepatypa u HTaNBINS TEIJIOHOCUTEIIS Ha BXojie B anmnapat, K u J[x/kr;
t" u h" — Temneparypa u SHTaIBINSA TEIUIOHOCUTENSI Ha BbIX0ie U3 ammapata, K u JIk/Kr;
t1 1 h1 — TemmepaTypa ¥ SHTAIBIIHUS IEPBOTO TEIJIOHOCUTEIIS;
t> u hy — Temmeparypa u SHTAJIBINSA BTOPOTO TEIIOHOCUTEIIS;
Cp1 1 Cp2 — CpeHsIsl TEIUIOEMKOCTh TP TIOCTOSTHHOM JaBJICHUH TIEPBOTO U BTOPOTO
teroHocurens, Jhx/(kr-K).

OmnpeneneHre BETUYHH, BXOSAIINX B PaCUeTHBIC ypaBHEHUS
Cpennsisi pa3HOCTb TEMIIEPATYp TEIUIOHOCUTENEH onpeensercs u3 GopMmybl
CpeaHeNIorapu(pMHUECKON Pa3HOCTH:

HIJIN

At = Mo — Aty

cp Atnax ’
In —m

At

rae At , At — MakcuMaibHas 1 MUHUMAITbHAS PA3HOCTH TEIUIOHOCUTEINEH Ha KOHIAX

min

TEMI000MEHHUKA, KOTOPHIE ONPEIEISIOTCS B 3aBUCUMOCTH OT KOHKPETHOM CXEMBI pabOThI
TErI1000MEHHUKA.
Ecmu At <17At;,, T0 Atcp MOYKHO OTIPEJETATE 110 (POPMYIIE CpeaHeapU(PMETHIECKOM
Pa3HOCTH:
At + AL
cp 2

AHanu3 ypaBHEHWs M CXeM BKIIOUeHHMs TA MOKa3bIBAIOT, YTO CXeMa BKJIIOUYEHHS IO

IIPOTMBOTOKY UMEET CJIELYIOIIHME MPEUMYLIECTBA:

— IIPpU MMPOYHX PABHBIX YCJIOBUAX (pacxon TGHHOHOCI/ITGHGI\/’I, TEMIICPATYpPhbI U T. I[.) Atcp npu

BKitoueHuu TA mo npotuBotoky Ha 30 — 40% BeIlIe, yeM Npu BKIOYeHUH TA 1o nmpsMoTOKy, 4TO
3HAYUTEIbHO TIOBBIIIAET OSKOHOMHYECKYI0 U TexHonoruyeckyio s¢ddexruBHocts TA  0Oe3
JOTIOTHUTEJIBHBIX 3aTpaT;

— npu BKIIOYeHUM TA 1O HPOTHBOTOKY MOXHO 3HAYUTENBHO IOBBICUTH TEMIIEPATypy
MoJIOTpeBa BTOPOTO TeruioHocuTeNs (BWIOTH a0 "> t1") u moHu3uTe Temmeparypy NepBOro
TerioHocutenst (BmioTh a0 11'< t2"), uro mo3Bosser Ooyiee MOITHO WCMOIB30BATh TEIUIOBOM
MOTEHILIMa 000UX TETJIOHOCUTENEHN U MOBBICUTh TEXHOIOTHUECKYI0 3P deKkTuBHOCTH TA.

[ToBepxHOCTh TemooOMeHa U KO3(PPUIMEHT Temoneperaud B clydyae TpyOuaToro
TEIIO0OMEHHUKA C JIOCTaTOYHOW CTENEHBI0 TOYHOCTH MOTYT OBITh OIpeaeseHbl 1o (opmynam



TEIUIONepelaun IS TUIOCKOM TOBEPXHOCTH, T. K. TOJIIMHA CTEHKH TpyO Maja B CPaBHEHHH C
TUaMeTpoM, a KO3(PGUIIMEHT TEIJIOMPOBOAHOCTH I METAUIMYECKUX TPYO JOCTATOYHO OOJIBIIOH.
[Ipu sTOM yCnosuu:

F:TCdcpIn,
1
K =
=1 5. 5, 1 .
Bl B

Oy A Ay Oy
rae Jep=0,5(dsu+duap) — cpensuii fuamMmerp TpyObl, M;

N — 4yucio TpyO B TeII000MEHHHMKE, IIIT.;

| — nuHa oHO# TPYOBI, M;

Olicp M1 Ol2cp — CpeAHUE KOO (DUIIMEHTHI TEIIOOT/AA4H ISl IEPBOTO U BTOPOTO TEIIIOHOCUTEIIS,
paccuMThIBaeMble Il CPEIHUX TEMIIEpaTyp KajKIOro M3 TEIJIOHOCUTEINCH B TEINIOOOMEHHUKE,
Br/(M%K);

Ocr ¥ Aer — TOJIIIMHA CTEHKH U KOA(PPUITUEHT TEIUIONPOBOJHOCTH MaTepraia Tpyo,
COO0TBEeTCTBEHHO, M 1 BT/(M-K);

03 ¥ A3 — TONMIIMHA ¥ KO3(DPHUIMEHT TETUIONPOBOIHOCTH 3arps3HEHUH Ha MOBEPXHOCTH TPYO
TETI000MEHa (YUMTHIBAIOTCS TIPU MX HaI4uu), M 1 Bt/(M-K).

Bonpoce! u 3a1anus
ITIpumep pemrenus 3agaun
Pacuer kamopudepa
Pacxom  BBICOKOTEMIIEpAaTypHOTO KOHJIEHCATa, I[I0JIABAEMOTO B  KayeCTBE TIPEIOIICTO
TEIUIOHOCHTEIS Ha Kanopudep:

Q, 1136
G — . =
Kan. C . (th — to) 4,302 . (179,9 - 70)

8

=2,4xz/c.

y 2
3anaemcs MaccoBoit ckopocThio Boszyxa V, = 12k2/ (C M )

Xusoe ceuenue kanopudepa s MPOXoaa HarpeBaeMoro Bo3ayxa (IIoma b IPOCBETOB):

— Lnode ) 106’03- — 96000 1’247 = 2,77M2-
3600V, 3600 -12

[TpunsaTe! Tpu cexuuu kanopudepa mapku KCk2-12-01 ¢ olmield miiomaapio *KUBOIO CEUSHHS

2 . 2
3,1350° u o6meit mnomtansio mosepxHocTH Harpea 183,6.1° .
MaccoBasi CKOPOCTb BO3/yXa P 3TOM PaBHa:

_ Lioss Pu, _ 960001247 =10,61<e/(c~M2)
P 3600 f 3600 -3135

Jnis mpuHsATOTO THITA Kaopudepa u pabounx TeMIepaTypHBIX YCIOBUN yTOUHSETCS Tpedyemast
pabouas MOBEPXHOCTH TEINIOOOMEHA:!
3 3
Q,-10° 1136-10°

Fo=115-~— —115.66—— — =1827,
| k-A 72,5-109

cp

rme K — macmoprHoe 3Hauenme kodddummenta Teronepenadd Kanopudepa, NPUHATOE PABHBIM

66 Bm/(M2 -K);



Atcp — CpCAHUHN TCMIICPATYPHLIN MEpCHa MCKAY I'PCOIIUM TCINIOHOCUTCIIEM U HAI'PEBACMbIM
BO3yXOM, PaBHBIN:

At,—At,  196-52

t = = =109°C.
“ In(At,/At,) 1n(196/52)

TpebGyemast pabodasi MOBEPXHOCTH TEIIIOOOMEHA MEHBIIIE OOIIEH MIIOIIaIu HarpeBa Tpex
ceknuii kajaopudepa.

3ananue 1. BBIIOJIHUT MOBEPOUHBIH PacyeT TOPU30HTAIBLHOIO KOKYXOTPYOHOTO
TIOJIOTpEBaTEIs TI0 33J]aHHBIM €r0 pa3Mepam:

Oo1mee yrcio TpyOoK - N ; YHCII0 XOMO0B 10 BOJIE - Z ; HAPYKHBIN TUaMeTp TPYOOK,

BHITIONHEHHBIX U3 MaTyHu - 0, ; TonmuHa cTenkn Tpy6ok - O, ; AnmuHa Tpyook - | .

Hap

[TapameTph! TEIIIOHOCHTENEH: Mperoluii ap — cyxoil HachIEHHBIH nap ¢ AaBneHuem - P,

TEMIICpaTypa KOHACHCATa Ha BBIXOJAC U3 IMOAOIrPEBATCIIA - tK , HarpeBacmas BoJa — Ha4YaJIbHasA

Temreparypa Bojbl {,, kKoHeuHas Temieparypa mogorpesa Bos t, .

[To 3a1aHHBIM UCXOIHBIM JAHHBIM OMPEACIUTh TEILIOBYIO IPOU3BOIUTEIBHOCTh
nojorpesatens — Q, pacxoJ1 TperoIero napa — My ¥ HarpeBaeMou BOJIBI M.

T[IpUHATH TONIIMHY 3arpA3HEHNH HAKUIIM CO CTOPOHBI HArPEeBaeMoi Bobl Oy U KO(Q(HUIMEHT

TEIUIONPOBOJHOCTH 3arpA3HECHHI 23 )
HcxonHble JaHHEBIE.

XapaKTepI/ICTHKI/I ImoaorpeBaTciiia XapaKTepI/ICTI/IKI/I TCIIJIOHOCUTCIIA
dW = 25mm P. =5,06ap
o, =lwu t, =24°C
n=48 t,=85C
| =16m t,=90°C
Z = dwm
0, = 015mm

A, =1,4Bm/(m-K)

Bonpocsl
1. Kotubl yTunuzaTopsl
2. Ilorpebuteny HU3KONOTEHIMATIBHOTO Tera BOP.



IIpakTueckoe 3ansaTue Ne /. METO/IUKA PACYETA 'TEOTEPMAJIBHBIX
YCTAHOBOK
Hean: M3y4eHne METOIMK pacyera reoTepMaibHbIX YCTaHOBOK.

TeopeTnueckasi 4acTh
PaccmarpuBaeTcst MaccuB TpyHTa BOKPYT CKBaKHHBI, KOTOPBIN MPEACTaBISIET COOOU IIMIIMHAP
nuameTpoM R u oOpasyromieii Z, puCyHOK.
[Ipenmnonaraercss oOCECUMMETPUYHOE paclpeielieHHe TeMIepaTypsl. PaccmaTpuBaeTcst Masblid
QJIEMEHT LUJIMHAPUYECKOTO KoNblla: R — paamanpHOe HampaBieHuWe, M; Z — BEPTHKAIBHOE
HalpaBJICHUE, M; — HAPY)KHBII painyc HApY>KHOU OITYCKHOW TPYOBI, M.

v

Pucynok — PacueTHas cxema B MaccuBe rpyHTa
N3menenne  koiMuecTBa  TEIUVIOTBI B 3TOM

MUIMHAPUYICCKOM KOJIBIIE 3a BpEMs 8r PaBHO:
ot
dQ, = CpEZﬂ: -r-dr-dz, Br.
1)

OOmiee  mpupamieHue  KOJW4YecTBa  TeIula B
paccMaTpuBaeMOM DJIEMEHTE, PABHO:
ot ot
dQ, =dQ, +dQ, =—dez-2n- r-dr—x?dr-zn- r-dz=
Z r

¥

o't o
=—\ —2+—2 27t-r-dr-dZ, Br. (2)
oz- or
M3MeHeHHe KONMYECTBA TEIUIOTHl B 9TOM IIMHApE 3a Bpems OT JOMKHO OBITH PaBHO
00111eMy IPUPAIIEHUIO:

ot ot o
dQ, =cp—2m-r-dr-dz=-A| — +— |2x-r-dr-dz, Br. 3)
O =005, [622 arZ]
OKOanTeHBHBIﬁ BHU/T ypaBHeHI/IH, OIINCBIBAKOIIICTO HN3MCHCHUEC TeMHepaTypr B MACCHUBC
rpyHTa:
2 2 0
LY A SA [ )
ot oz° or c

Bonpocs! 1 3aganus
ChopmupoBaTh HCXOIHBIC JaHHBIC JUIS pacdyeTa. XapaKTCPUCTUKHA CKBAKWUHBI: BHYTPCHHSS
TpyoOa: d16 ViR SV /11, Bt/(m K); HapyxHas tpy0a: dzg, M; dZH, M; /12, Bt1/(m K); obpatnas

1u>

BOJIa U3 TCIJIOCETH: tTCZOJ- °C; W2 , M/c (mnu M, Xr/c); TTyOWHA CKBaXKUHBIL: Z, M.

Xapakrepuctuka rpyHra: grad t, K/m; ¢ Br/(m K);

— (o]
t, =t °C.
Bomnpocsl
1. uddepennmanbHoe ypaBHEHHE HECTAIMOHAPHOM TEIIONPOBOAHOCTH B IIMJIMHIAPUYECKOM
MacCUBE IPYHTA.

Ho/(xr K); o, xS, A

ep’ ep?

2. XapakTepHUCTUKa CXEMbl T'€0TEepPMaJIbHOM CKBa)XXMHBI M TpaduKa U3MEHEHUs TemIiepaTyp
TPYHTA.
3. Ynpomaronue npeanoaoxkeHus 1 pa3paboTKH MaTeMAaTUYECKON MOJIEIH.



IpakTuuyeckoe 3ansitue Ne 8. PACUET 'EOTEPMAJIBHBIX YCTAHOBOK
Hean: HaBbiku pacuera reoTepMalibHBIX YCTAHOBOK

TeopeTuyeckas 4acThb
OO01mmas cxema CKBaXKMHBI M300pakeHa Ha PUCYHKE 1, a cXema pacueTHOTO y4acTKa CKBAYKUHBI
Ha PUCYHKE 2.

Ha pucynke 1: 1 — Hapy»xHas ormyckHas Tpy6a; 2 — BHyTpEHHss IoabeMHas Tpyo6a; f, °C -

0
TeMIlepaTypa rpyHTa Ha INIyOMHE CKBaXWHBI Z,, M; thk , C — temmeparypa TeruioHOCHTEIsI Ha

ryoune Z,, M; to — Temmeparypa Ha IOBEPXHOCTH 3eMIIH; tho, tho TeMIeparypa
0
TEIUIOHOCHTEJS Ha BXOJIE B CKBAKMHY U Ha BBIXOJI€ M3 CKBaxkuHbl, ~C.
I
s H Pucynox 1 — O6mias cxema CKBa)KUHBI
s \ . .
- - Hns pucynka 3 BwijensieTcss OECKOHEUHO Mallbli PacyeTHBIA y4acTOK

CKBa)KMHBI.
. Ha pucynke 2: 1, — temneparypa cTeHKn Hapy»HOi OIYCKHON TPYOBI;

(11, (12, 0(,3 — KOB(I)(I)I/IHI/IeHTbI TCIUIOOTAAYN Ha BHYTPCHHCH ITOBCPXHOCTU

TpyObl, BHYTPEHHEH TIOBEPXHOCTHM BHYTPEHHEH MOJBEMHOW  TpPYyOBI

coorBercTBeHHo, _Br ; I,I,,I;,I, — paguycel, BHYTpeHHUIl HapyXHOMH
M*-K

i OIyCKHOM TpyObl, BHEUIHMH BHYTPEHHEH MOIBEMHOW TPYyOBl, BHYTPCHHUI

BHYTpEHHEH MOABEMHON TpyObl, HAPYXKHBIM paJuyCc HAPYXKHOW OIYCKHOM

E
|
|
: HAapY’KHOU OITyCKHOU prﬁbl, HAapY’KHOHU IMOBEPXHOCTU BHYTPCHHCH ITOAbEMHOU
|
!
|
|
i
]

TpyOBI cooTBeTCTBEHHO, M; T 1 , — TEMIIEpaTypa TeIIOHOCHTES B Hapy>XKHON

Wy T W,
OIyCKHOI TpyOe M BHYTpEHHEH MOIBEMHOU TpyoOe, °C; W, W, — ckopocThb

TEIJIOHOCUTENIA B HAPYKHOI OMycKHOH TpyOe M BHyTpeHHeil mombemHoii Tpybe, M/c; G — pacxon
TEIIOHOCUTENA, KI/c; A — K0d(pQUIMEHT TEIIONPOBOJHOCTH BHYTPEHHEH MOIbEMHON TpyOBI,

Bt

Yol ;
M- °C HA— 1 sr]—
5 _ : Pucynok 2 — Cxema pacdyeTHOro ydacTka
CKBaKHHBI 45 e
E :\':___ x : x
i S o = Bemmunaer Q, u Q, onpenensrores mo
& Q.'-Q'_Qr
YpaBHEHUSM, T 4 Brt:
- i - l-'.‘ Q_ e . — . .
R i 1 O 1 = Q=0 ('[r twl) 2ar,-dz +Q,, B,
I L, p 3 -!-r.ﬂ-_ ,-__a - N
N o Q =K, (t, —t,)-dz, Br.
o | ;
(5) =l Lk
— 1. ——— BenuunHbI TEMIOBBIX IOTOKOB B TPYHTE Y
MOBEPXHOCTHU ' ’ HapyXHOU TpyObl CKBa)XMHBI OIPENESIOTCS IO
YPaBHEHUSAM:

ot
=A-2mw-—-r-dz_, Br,
@ Tor e BT (6)

Q, =k-aﬂ-r-dr, Br,

p



Pemenue ypaBHeHus (4) oCyI1eCTBIAETCS IPU TOMOIIM METO/Ia KOHEYHO-PA3HOCTHBIX CXEM C
MOCJIEIOBATEILHBIM MPUOIMKECHUEM, PUCYHKH 4, 5.

Ha pucynkax 3, 4: M — KOJMYECTBO paBHBIX KOHEUHBIX IPUpAILECHUN, HA KOTOpBIE
pa3OuBaeTcs TEKYLUMH paguyc LIMIMHIPUYECKOTO CJI0s TPyHTa BOKPYT HApYKHOH OMYCKHOW TpPYOBI;
AR — xoneunoe npupamienue paanyca WAITHMHIPHYECKOTO CIIOS IPYHTA BOKPYT HAPY/KHOU OIMyCKHOI
TpyObl; AT — KOHEYHOE NPHpAIICHUE TEKYIIEr0 BPEMEHH, a TEKYIIEEe BPEMs pacCMaTpuBaeMOro

dTana paBHoO T; = ] -AT; Aer — KOHEYHOE MPHpAICHNE TJIYOUHBI IETPOTEPMATLHON CKBAKUHBI; |

— KOJIMYECTBO pABHBIX KOHEYHBIX TMpHpAIIEHUH, Ha KOTOpble pa30uBaercs TiyOmMHA
HETPOTEPMaIbHON CKBa)KUHBI.

’ Pucynok 3 — KoHeuHO-pa3HOCTHas cxema 10 KOOpAUHaTaM
R — 1, nns pacyernoro yuacrka i

i+l

P & / +]  Epm

PI/ICYHOK 4 — KOHC‘IHO-pBBHOCTH&SI CXEMa 110 KoopAuHaTamMm er — T, U1 paCcu4€THOro M

[Ipon3BoaHas TeMiiepaTypbl TPyHTA 110 BPEMEHU:

cp
atrp _ ti,m,j—l _ti,m,j . @)
ot At
IlepBas npou3BoIHAs TEMIEPATYPHI TPYHTA IO PAIUYCY:
8trc,f _ Atir,m, i1 _ ti,m+1,j—1 _ti,m,j—l . (8)
or Ar Ar ’

BTopaﬂ MIPOM3BOJHASA TEMIICPATYpPhl TPYHTA IO paguyCy:
82t§§ _ Aztir, m, -1 _ (ti,m+l,j—l _ti,m,j—l) - (ti,m,j—l _ti,m—l,j ) .

or? Ar? Ar? ’ 9
Aztir.m, i1 _ Atir,m, = Atir,m—l, i
Ar? Ar?
B HpHBeHeHHBIX ypaBHeHI/ISIX, HpI/IpaHleHI/ISI TeMnepaTprI paBHI)II
. r .
Atir,m, i ti,m,j—l _ti,m,j ’Ati,m, i1 ti,m+1,j—1 _ti,m,j—1’ (10)
A+D
Ati,m—1, i ti,m,j—l _ti,m—l,j'
[epBast npou3BoIHAS TEMIIEPATYPhI TPYHTA MO BHICOTE:
cp Z
atrp _ Ati,m, i1 _ ti+1,m,j—1 _ti,m,j—l . (11)
8zrp Azrp Azrp

BTOpaSI IIPOU3BOAHAA TEMIICPATYPHI I'PYHTA I10 BBICOTE!
aztl?; _ Aztiz,m‘ j-1 (ti+1,m,j—1 _ti,m,j—l) - (ti,m,j—l _ti—l,m,j ) .

2 2 2 ’ 12
oz, Az Az, (12)
Aztiz,m, i1 _ A'[iz,m, j-1 _Atiz—l,m, j

Az ? Az 2 '

Y P

B naHHBIX ypaBHEHHUSX, IPUPALLEHUS TEMIIEPATYPhl PABHBI:



z _ - AtZ —
Ati,m, -1 ti+1,m,j—1 _ti,m,j—l’Ati—l,m, i~ ti,m,j—l _ti—l,m,j' (13)
[ToxcraBnsisi BBHIMICTIPUBEACHHBIE YpaBHEHHUS B ypaBHeHHe (4), M TOCIE MaTeMaTHYeCKUX
npeoOpa3oBaHMIA:
t =t +M- ti+1,m,j—1 B 2ti,m,j—1 +ti—1,m,j ti,m+1,j—1 B 2ti,m,j—1 +ti,m—l,j (14)
i,m,j i,m,j-1 Azrpz Arz '
rae M =a- At — nocrosuubli K03pdHUIMENT.
C yuerom (10) u (13), ypaBHenue (6) Oyaer UMeTh BU:
o -t
o _ )\‘ 2 i,m+l, j-1 i,m,j-1 r 'AZ B
er,J n Ar p? T, (15)
t,.. =t
P _ 9. i+1Lm,j-1 i,m,j-1 r.
Q=A== 1 -Ar, Br.

p

BOHPOCLI H 3a1aHuA

Ha ocnoBe KOH@‘IHO-p&?»HOCTHOfI CXCMbI U3MCHCHUS TEMIICPATYPBI IO KOOpAWHATAM R-r
OIPCACIINTL 3HAUYCHUS IIPOU3BOJHBIX TECMIICPATYPHI I'PYHTA 11O BPEMCHU J U 110 painycCcy Rm .

— NPOU3BOJHYIO TEMIICPATYPHI 110 BPECMCHU I' ns jaHHOTO paaunyca Rm ;

— IPOM3BOAHYIO TEMIIEPATYPhI IPYHTA 1O paxuycy R ;
— BTOPYIO POU3BOIHYIO TEMIIEpATyphl IPyHTa 110 paguycy R .

Bonpocsl

1. Oxapakrepu3oBaTb KOHEYHO-PA3HOCTHYIO CXEMY HW3MEHEHHsI TeMIepaTyphl IO
KoopauHatam R—r7.

2. Kak onpenensroTcss IJIOM@AM CEUYEHHUS BHYTPEHHEH TpyObl U KOJBIEBOTO
IIPOCTPAHCTBA.

3. Kak ompenensiercst 5KBUBAICHTHBIHN TUaMETP KOJIbLIEBOIO MTPOCTPAHCTRA.

4. Kak ompenensiercs IJIOTHOCTh CETEBOM BOJBI MPHU CpeIHEN TemIeparype BOJBI Ha
pacuyeTHOM Y4acTKe.

5. Kak ompenensitorcs cpeanue Kod(PUIMEHTH TEIJIOOTAAYM OT BOJABI K CTEHKE
BHYTpPEHHEH TPYOBI U OT CTEHKH K BOJIE B KOJIbLIEBOM ITPOCTPAHCTBE.

6. Kax ompenensercs cpennuii KoahUIMEHT TeIIonepeaayn Uik BHyTPEHHEH TpyObl Ha

pacyeTHOM y4acTke | B MOMEHT BpEMEHH | .



IIpaktuyeckoe 3ansitue Ne 9. METO/IUKA PACYETA 'EJIMOYCTAHOBOK
Hean: M3ydeHne METOAMK pacueTa reJrMoyCTaHOBOK (711 Hy>K[ OTOIIJICHHUS ).

TeopeTuyeckas 4acThb
Jnst co3maHus TOYHOM MH)KEHEPHOW MOJETH COJHEYHOW TePMHMUYECKOW CHUCTeMbI TpeOyeTcs
BBIUMCJICHHE YIVIa NAJCHMS COJIHEYHOM SHEPIMM Ha pa3ivydHble NOBepxHOCTH. Cllef0BaTebHO,
YTOOBI BBIYUCIUTH KOJMYECTBO COJIHEYHOM pajualuy, HY)KHO OIpPENeNiATh Yrojl Ui ONHCAHUS
HO3MILIMHU COJIHLA 10 OTHOUIEHHUIO K IOBEPXHOCTH (PUCYHOK).
[IIupora ¢ — yriaoBoe pacroyioKEHUE K CEBEpY WIIM IOTY OT IKBATOpa. 3HAYEHHUE LIMPOTHI
1 BappupyroTcs oT -90° mo 90° S — yron HakJIoHa MEXIY
come WHTEPECYEMON TOBEPXHOCTBIO M JIMHUEW TOPU30HTA; ) —
crecp yrojl a3suMyTa IIOBEPXHOCTH - OTKJIOHCHHE HOPMaIH K
I ,.»ﬁ(-( MOBEPXHOCTH OT MECTHOTO MEpHUJHaHa; 0 — yroj HakKJIOHa
7_-mpmmmwﬁ 36MHOM OCH IIO _OTHOMICHUIO K BOCXOAAIIEMY COIHLY B
ACTPOHOMUYECKUH MOJI/IEHb.
nepnesyIApIO ‘H‘: Pucynok. - Yribl najieHrs COMHEUHbIX JIydel
e “\\ 3HaYeHWE OTKJIIOHEHUS O PAHXUPYETCS MEXIy -
ey ™ 23,45° n 23,45° OTHOCUTEIBLHO CPEIHETOJOBOTO MOJIOKEHUS
PR * socrox ’ ’
or conana. OTKIOHEHHE ¢ JUIsl OIpPENEeIeHHOro JHA Toja
orpeensercs 1no Gopmyie:
5 = 23,45sin ((@) (284 + ﬂn]),
365
rae An— KoJIM4ecTBO JHEH roja 0 MOMEHTA U3MEpeHus, cuuTas ¢ 1 stHBaps;
W — 4acoBoil yroa - yrioBoe cMemieHue CoiHIla Ha BOCTOK WM 3amaj 10 OTHOLICHWIO K
MECTHOMY MEpHUAMAHY BCIIEACTBHE BpalleHUs 3eMJIM BOKPYT CBOEH ocu Ha 15° B yac OTHOCUTEIBHO
IOJIyHS, B OTPHULATEIBHYIO CTOPOHY YTPOM M IOJIOXKMTEIbHYIO — JHEM B 3aBHUCHUMOCTH OT
COJIHEYHOTO BPEMEHH (7).

1)

w = 15(t—12). (2)

VYron HakiioHa 6 — yroia Mexay NpsAMOH paJuanueil Ha MOBEPXHOCTb U HOPMANIbIO K 3TOM
MOBEPXHOCTH:

cos@ = cos@cosdcosw + sing sind 3
3eHUTHBIN yroJia 92 OIPEACIIACTCS IO CICAYIOINIEMY YPAaBHCHUIO:
cos Bz = cos(90 — arccos(8)). (4)
Vroi 3aKkara onpeaensercs no Gopmyiie:
w, = arccos(—tgetgs) > 180 /m. (5)

Bonpocs! u 3aganus
Onpenenuth A7 3aJaHHOTO JAHS ToAa: f — Yrol HakjJIOHa MEXIYy WHTepecyeMoi
MOBEPXHOCTHIO U JIMHUEH TOPHU30HTA; ) — YroJl a3uMyTa MOBEPXHOCTH - OTKJIOHEHHE HOPMAlId K
MOBEPXHOCTH OT MECTHOI'O MEpHJIMaHa; o — Yrojl HAakKJIOHAa 3EMHOM OCH IO OTHOLIEHHIO K
BOCXO/JIAILIEMY COJIHIIY B aCTPOHOMUYECKUM MOJACHb.

Bonpocsl
[Toka3zaTe Ha cxeme MHUPOTY MECTHOCTH.
ITokasaTe Ha cxeme yroi a3uMyTa IIOBEPXHOCTH.
IToka3aTh Ha cxeMe OTKIIOHEHHE HOpMaJIX K MOBEPXHOCTU OT MECCTHOI'O MCpUUaHa.
ITokasaTp Ha cXeMe yros HakJIOHAa 36MHOW OCH II0 OTHOLICHHIO K BOCXOISILEMY COJHILY B
aCTPOHOMHUYECKUH MOJAEHb

NS



IIpakTnyeckoe 3ansaTue Nel0. PACYUET 'EJIMOYCTAHOBOK
Hean: HaBbikn pacyera remoTepMaibHbIX YCTAaHOBOK (KOMOMHUPOBAHHBIX ).

TeopeTuyeckas 4acThb

JIHEeBHOE CBETJIOE BpEMs, MOXKET OBITH ONpPENETICHO CIEAYIOIUM 00pa3oM: CBETOBOW JCHb
=Ws/15 (dacoB).

OOmee uacoBoe 3HAYCHHWE COJHEYHOW paJvaluy, TWajalomeld Ha TOPU30HTAIBHYIO
TIOBEPXHOCTH lth, BT/M?, MOKET OBITh BBIYHCICHO U3 00mIeH qHEBHOM paguamuy H B Br¥u/(M? cyTkm)
B JIeHb ¢ y4€TOM mapameTpa BpeMmeHu V, 1/4, KOTopoe onpeiensieTcss B COOTBETCTBUU C YPAaBHCHHEM
Jx. Jadbdu u V. bekmana:

I, = VH/3,6, 1)
V=%-(x+y-cosw)- . COSWH_COSWS ) (2)
SINW; — 7g5° Ws * COSW;
TJIe TapaMeTpBhl:
x = 0,409 + 0,5016 sin(w, — 60), ©)
v = 0,6609 + 0,4767 sin(w, — 60). 4)

Pagnanus En, BT/M2, Ha MOBepXHOCTH B KOCMOCE, KOTOpas PACTONOXKEHA MOJ HEKOTOPHIM
YyIJIOM K COJHEYHBIM JIydaM — 3T0 (YHKIUS OT paccTosHus Mexay 3emieid u CosHiew,
omnpenensemMas 1no ypasaenuto laddu u bakmana:

E -1 (1+0033 (Sﬁﬂ*ﬂn))
=1, 033cos|~— =) ).

rae lsc— colHeuHas rnocrosHHas paBHas 1353 Br/M2.
Vcronp3yst CONHEYHBIH 3€HMTHBIH yION, paaMalldio Ha TOBEPXHOCTh B KocMmoce (B1/m?)
MOYKHO OIIpeNIeIUTh UCX0/s U3 3aKkoHa JlambepTa:

(%)

E, =E, -cosB.
(6)
BHesemHas pajuanus Ha HOBEPXHOCTh TPH JTFOOOM 4acoBOM yriie (W):
360 = An
E,=1_ (1 + 0,033 cos (W)) - [cos ¢ cos & cos w + sin ¢ sin §]. )

OOmas coimHeuHasi pagualis COCTOUT U3 MPSAMOM paaualvu, UIyIEH IpsIMO OT COTHEYHOTO
nucka U auddy3HOW KOMIIOHEHTHI, PACCETHHOM MO MOBEPXHOCTH OT Kymosa Heba Hg. Tlocnmemusis
3aBUCHT OT SIPKOCTH M MOXKET OBITh omnpezaeneHa u3 ypaHenus Komnapec-Ilepeiipa u Pa6mn:

H; = H/3,6(0,775+ 0,00606(w, —90) — [0,505 + 0,00455(w, — 90)] -
-cos(115K,; —103)), (8)
rae Ky— mapamerp SpKOCTH [HS, OIpeaeiseMblii KaK OTHOIIEHWE JHEBHOW pagualui Ha
TOPU3OHTAIIBHYIO TIOBEPXHOCTH K panuanun Ho B KocMoce Ha 3Ty ke MTOBEPXHOCTh, TO €CTh:

K. — H
T H =36 (9)
H — 241, [(1+O{]33 (360-,&?1)) ( 5si )+n-ws
o= s COS 365 COS (2 COS O SIn W, 30
- sin ¢ sin 6]. (10)

YacoBhle 3HAYEHHS PACCESHHOW CONHEYHOH paauarum, BT/M% MOTYT GBITH BBIYHCICHBI W3
ypaBHeHus JIro u J[>xopaana:

I H T COSW — COs W,
4= d 7" ) .
24 _TTW; 11
sinw; — Jg5° COS W, (11)

HpHMa}I KOMIIOHEHTA COJIHEYHOM paauanuu, BT/MZ, Ha TOPU3OHTAJIbHYIO TOBCPXHOCTb 3CMIJIN
B OTOM CJiydac ONpCaACIACTCA U3 YPAaBHCHUA:



‘rbh = ‘rth - lrd . (12)

YacoBble 3HAYECHHUE MPAMOW COJMHEYHOM paJvalli HA MOBEPXHOCTb, PACIOJOKEHHYIO IOL

YIJIOM K HaIlpaBJICHHUIO Jy4a lpn:
Iy = 2
cosfz (13)

OO11yI0 CONMHEYHYIO paJHalvI0 Ha HAKIOHHYIO MOBEPXHOCTh MOKHO PAacCUUTATh KaK CyMMY
TpeX KOMIIOHEHTOB: MPSIMOT0, PACCESHHOTO M OTpaxkeHHoro. OOmias paauanuss Ha HAKJIOHHON
IIOBEPXHOCTU IPEICTABIACTCA CYMMOW pEJIEBAHTHOW IPAMOM, pAacCEeIHHOM M OTPaKEHHOMU
MIOBEPXHOCTHIO paINaLIAECH:

1+cosf
Irs = Upn +1g * ADRy + 13 (1 — 4;) - (—2 ) (14)
1_
1+fﬂf(§)+ﬂ£&w(——%ﬁﬁ)

rae Aj — mokazaTenb aHU30TPOIUHU, KOTOPBIA MOJEIUPYET YacTh PACCESHHOM paauaiiu, KoTopas
JIOJ>)KHA paCCMaTpUBaThCA KaK PACCESHHAS B JAJbHEUILIEM.

[Tokazarenp aHM30TPONMU MOKET OBITh OIpeneleH KaK OTHOIICHHE MEXIy MpsSMOi
panuamnuen Ha TOPU30HTAIIBHYIO 3€MHYIO IIOBEPXHOCTh U TOPU30HTAJILHON BHE3EMHOM paiHalluei.

a4 — Iy
i = lr_ ’ (15)
Q
I =1 (14—0033 (360'&n) 5 cosw + sin ¢ sin & )-
o = 1 , cos 365 (cos @ cosd cosw + sing sind) |; (16)
Ivn
=0 17)
th
Rp- yacoBoii reomeTpuueckuii (hakTop, onpeaensieMblil Kak:
_ cos(8)
27 cos(Bz—fB) (18)

Bonpocs! 1 3aganus

JlaTb TEXHUKO-2KOHOMHUYECKYIO OLEHKY 3((EKTUBHOCTH HCIOIb30BAHUS COTHEUYHOW 3HEPTUU
anst v. CraBpomonst (reorpaduyeckas mmpoTa MectHocTH 45°): CpemHeMecsdHOe CYTOYHOE
TIOCTYIUIGHHE CYMMApHO# conmHeuHoit sHeprun, MJ[x/(M? nens); ['0/10Boil TemIocheM; DKOHOMHUIO
TOIIUBA.

VYron HaKJIOHA KOJIJIEKTOpa
B=¢p-10=35,

rze ¢ - reorpaguyeckas UPOTa MECTHOCTH.
OnTumansHas opuentanus - 1O, T. e. y=0.
Bomnpocsl
Omnpenenenne JHEBHOTO CBETJIOIO BPEMEHM.
N3 xakmX KOMIIOHEHTOB CKJIAJIbIBAETCST 00I1ast COTHEUHAsI pauaIs?
Juddy3Has KOMIIOHEHTA, paccessHHas! 110 MOBEPXHOCTH OT KyroJa Heba?
Onpenenenre noka3aTesi aHU30TPONUU?
Omnpenernenne 4acoBOro reOMeTpu4eckoro gaxkropa’?

SIS



IIpakTnueckoe 3ansaTne Nell PACYHET YCTAHOBOK ITPOU3BOJICTBA BUOTOIIJIMBA
Iean: PacueT pacxoma peareHTOB OYMCTKHA OHoOTa3a.

TeopeTuyeckas 4acThb
B ocHoBy ouenku cnocoba 00paboTku Ouoraza H3BECTKOBBIM PACTBOPOM IIOJOKEHBI
CTEXHOMETPUYECKUE YPABHEHHS] XUMUUYECKIX PEAKI[Hi.
Oo6pazoBanue KapOOHATHBIX HOHOB IMMPOUCXOIUT 10 CIICAYIOMIEH CXeMe.
Jlucconuanus BOJIbl:
HO < H + OH'.

PacTBOopeHue B BoJie TMOKCHIA YIIIEpOJia B CBSI3U C €ro Juccoluanueit (C mpoMexyTOUHOM
cTaauelt oOpa3zoBaHus OMKapOOHATHOTO HOHA):

COz + 20H < CO3% + H20;
CO,+ 20H < H™ + HCOs;
HCOs + OH < CO3?% + H>O.

B pesynbTate HaChIIEHUS PAacTBOpA YIIEKHUCIBIM Ta30M, MPOUCXOIUT OCAXKICHUE B BHJIEC

CaCOs¥:
Ca?* + COs%* < CaCOs¥,
Ca?* + 20H + CO; < CaCO3¥ + HO.

Takum o6pasom, Ha 1 kumomons (22,4 M°) TOrIomaeMoro yriekicaoro rasa pacxomyercs 1
KunoMonb (54 Kr) m3BecTH, T.e. jns mornomenus 22,4 m° CO, pacxonyercs 54 xr Ca(OH),. Tlpu
koHueHTpanuu CO; B 6uoraze 1o 30%, pacxoa U3BeCTH Ha OYUCTKY Ouorasa cocraBut 0,72 Kr/M2.

HenocraTkom mpeiaraeMoro croco0a siBIsSieTCsl BRICOKHIA PacxXoJ1 PearcHTOB.

Taxxe, BMECTO U3BECTH 7S MOTJIOIICHUS YTIIEKUCIIOTO Ta3a MOXKET UCIOJIb30BATHCS IENI0Yb.

[Ipu ucnonp30BaHUU pacTBOPa MIEIOYU 00PA3YETCsi PACTBOP COMBI:

2 NaOH + CO; < NaxCOs + H20.

IIpy 5TOM PacXo IeI0YH Ha OYHCTKY 6rorasa coctaBuT 0,53 Kr/m°,

Takke Kak ¥ B MEPBOM cllydae, JIOCTATOYHO BBICOKHMU pacXoJl peareHTOB, HO MOJy4aeTcs
HEHHBIA TPOAYKT — COAA.

Crenenb OYUCTKH OMOTa3a - BHICOKAS.

C ydeToM TEXHHYECKON YHCTOTHI PEareHTOB JEHCTBUTENBHBIM pacxoj OyIeT HECKOJBKO
BBIIIIE, HO C YYETOM BBICOKOW CTETICHH OYHMCTKH OMOrasa, MpeUIOKCHHBIE METOJBl MOTYT OBITh
HCIOJIb30BaHbl B KOMOMHAIIMH C PETeHEPUPYEMBIMU CHCTEMaMU OUYMCTKU Ha (PMHUIIIHON CTaIuu.

Bonpocs! u 3a1anus
OmnpenenuTbh MECSYHBIA pacxo]] peareHTOB Ha OYMCTKY Ouorasa npu BelpaboTke Ouorasza 50
M4,
Bonpocsl
1. Yro Takoe crexuomerpus’?
2. EnunHuna u3MepeHus KoJMyecTBa BellecTBa?
3. Yemy paBeH 00beM | KMIIOMOJIS ra3a Mpu HOPMaIBHBIX YCIOBUSIX?
4. 3amucatrb peakuuu o0pa3oBaHUs KapOOHATHBIX MOHOB?



IpaxTuyeckoe 3ansiTue Nel2. PASPABOTKA PACXO/JJHOM YACTH TOILJIMBHO-
SHEPTETUYECKOI'O BAJIAHCA
Heab: Pa3paboTka pacxoaHON 4acTH TOIIMBHO-IHEPTETHUECKOro OanaHca

TeopeTuyeckas 4acThb

Pacxopl BKIIIOYAIOT B ce04:

-II0 KOTEJIbHOMY TOIUIUBY TOJIbKO TEXHOJOTHYECKHE HYXKIbl Ha  BBIIYCK TOBAapHOM
IPOJLYKLIHH;

- MO0 TEIUIOBOM M DJEKTPUYECKONM HHEPruu — OOIELEeXOBble M  OOIIEPOU3BOICTBEHHBIE
pacxo/ipl, a TaKXKe MOTPEeOICHNE STHX HEPropecypcoB BCIIOMOTATEIbHBIMU [IEXaMHU.

OO0menpon3BOICTBEHHBIC 3aTPAThI TEIUIOBOK M 3JIeKTpruuecKor sHepruu (P "y) BKIIFOYAIOT:

- HapY’KHO€ OCBEILICHHE POMILIONIAIKH PEIIPUITHS;

- OCBEILEHWE, BEHTUJISAIHUIO, OTOIUJICHHE, TOpsiuee BOJOCHA0KEHHE AaJIMHUHUCTPATUBHBIX
NOMEIICHUH, OOIMMX CKJIAACKMX IOMEUICHWH, [EHTPAJbHBIX Jlaboparopuii, a  TaKxke
BCIIOMOTaTEeNbHBIX II€XOB M CTOJOBBIX Oy(eToB, 3aBOACKUX IMpau€4HbIX, HAXOASAIIMUXCS Ha
tepputopun npeanpustus (mo ¢opma  XX-CH  crates  «lIpouee  mpoOM3BOJACTBEHHOE
MOTPEOICHUEY).

CoOcTBeHHbIE IHEPro3aTpaThl BCIIOMOTaTEeNIbHBIX 11€X0B (P°,) BKIIIOYAIOT:

- obmenexoBbie 3aTpaThl (P’ ) (Ha OCBEIICHHE, BEHTHIISIUIO, TOpPsSYEe BOJIOCHAOKECHHE W
T.1.);

- TexHoysormdeckue  3arparbl  (P°;)  (cBapka, MeTaI000paboTKa, CyIIKa
u3genuii u noiayhabpuKaToB U T.1.).

CoOcTBeHHBIE YHEPro3aTpaThl OCHOBHBIX 11EX0B (P°%) BKIIIOYAIOT:

— oOmrenexoBbie 3aTpathl (Poy) (Ha OCBEIIEHHE, BEHTWISALNIO, Topsyee BOJAOCHAOKEHUE U
T.1.);

- texHomoruueckue 3arparbl  (P%) — B COOTBETCTBHMM C  TEXHOJIOTMYECKOMN
KapToii (perIaMeHToM) MPOU3BOJICTBA.

Bce Buapl oHeprozarpar Juii  HOPMAJW30BaHHBIX OajJaHCOB PACCUUTHIBAIOTCS  I10
YTBEPKJACHHBIM WHAMBUAYAIbHBIM HOpPMamM M HOPMATHBaM YAEIbHBIX PAcXOJIOB SHEPropeCcypcoB
WY TIPOEKTY, TEOPETUYECKIM pacdyeTaM H T.II.

Pacnpenenenue oOLIenpou3BOJICTBEHHBIX 3aTrpar 3Hepropecypcos (P",) mpowusBogurcs
IPOTIOPIIMOHATIBHO JIOJIE JHEPronoTpeOJIeHns IieXa BCIIOMOTATENBHOTO WM OCHOBHOTO) B HX
CYMMapHOM 3HEepronoTpetIeHuu:

po
o= propr * P M
rae A% — nobaBka 0OIIETTPON3BOACTBEHHBIX PACXOJIOB K IIEXOBBIM (1151 OCHOBHBIX 1IEXOB);
PO
AG= PgTopg * Py, @)
A%, — 1mo0aBKa OOLICIPOM3BOJCTBEHHBIX PACXOJOB K IEXOBBIM (JIUIsI BCIIOMOTATEIbHBIX
IIEXOB).
Y4uTBIBaEMBIN PACXOJ SHEPropecypca COCTaBUT:
By = P?+A®, — 7151 BCHOMOTaTeIbHBIX 1IEXOB; 3)
Py = P%+A° — 11 OCHOBHBIX IIEXOB. (4)
[TnaHoBast eX0Bask IHEPrOEMKOCTh MPOAYKIUH (YCIyT, padoT u T.1.) OyIeT:
H*y = PP : I1° — nns BcnoMoraresabHbIX 1IEXOB; (5)
H°, = P° : TI° — nns OCHOBHBIX IIEXOB, (6)

rae I1° u [1° — nnanupyemble 00beMbI BBIITYCKa TPOAYKIIMH, YCIYT, padoT U T.JI. B COOTBETCTBYIOLIUX
HATYpaJIbHBIX WM J€HE)KHBIX €IUHUIIAX.

PaccuuThiBaeTcst monHas («BBIIYCKHAs») JHEPrOEMKOCTb  JUIi  TOBAapHOM MPOIYKLIUHU
OCHOBHBIX 1IeXOB. B TOBapHyI0 MNpOAYKIHIO MOXET BXOJUTh KaK HOMEHKJIATypHas MPOIYKIIMS,



TaK W TOBapbl HApPOJHOIO TNOTpeONeHus, a Takxke MnonypaOpukarbl, YCIyTH € H3AEIHA
BCIIOMOT'aTeNbHBIX IIEXOB, TPO/IaBaeMbIe Ha CTOPOHY.
[ToHass 3HEPTOEMKOCTHh BKIIIOYAET W JHEPrOEMKOCTh Moiy(adpukaToB, ycIyr u padoT

BCIIOMOTATEeNIbHBIX  IIEXOB,  HCIIOJIb3YeMBIX B JeATeIbHOCTH OCHOBHBIX  IIEXOB.
Ecnmu o0beM uCHoONb30BaHHBIX — ycnyr, mnonydabpukaroB, pador u 1.0. — D%, TO
YYHUTBHIBAEMbIC 3aTPAThl OCHOBHBIX IIEXOB 10 IPOAYKIIUH BCIIOMOTATENIbHBIX
POy = HPy x @, (7)
Torza nosHbIe 3aTpaThl OCHOBHBIX IIEXOB:
P’s = P% + A% + P%, (8)
W nonnas («BBIIYCKHAs») S3HEPTOEMKOCTD ITPOIYKIIUU OCHOBHBIX 1IEXOB:
H° =P°% :11°, 9)

Bonpocel n 3aganus
Omnpenenutb COOCTBEHHBIE YHEPTO3aTPATHl BCIIOMOTaTEIbHBIX 1IEXOB.
Omnpenenuts COOCTBEHHBIE YHEPTrO3aTPaThl OCHOBHBIX 1IEXOB.
Bomnpocsl

1. Kak pacnpeznenstoTcst 0OOLIENPOU3BOJCTBEHHBIE  3aTpPaThl 9HEPropecypcoB IO
SHEProNOTPEOICHUIO  I1eXa  BCIIOMOTATeJbHOTO  HJIM  OCHOBHOIO B  HX  CyMMapHOM
SHEPronoTpeOICHUH.

2. YUTo BKJIIOYAIOT OOIIENPON3BOICTBEHHBIE 3aTPATHI TEIUIOBOH W 3JIEKTPUYECKOHN SHEPTHH.



IpakTudeckoe 3ansTue Nel3. AHAJIN3 PACXOJHOMN YACTH TOILIUBHO-
QHEPTETUYECKOI'O BAJIAHCA

Hean: KonnmyecTBo TEMI03HEPTUH, OTIYCKAEMOW OT BOJIOTPEHHON KOTEJIbHOM

Teopernyeckasi 4acThb
KonnuecTBo TermosHepruu, OTIYCKAaeMON OT BOJOIPEHHON KOTEIbHOM, PaCCUYMTHIBACTCS B
3aBUCHMOCTH OT CXEMbI YCTAHOBKH MPUOOPOB yUeTa.
[Ipu ycraHOBKE pacxoJAOMEpPOB BOJBI HA TOJAMOIIEM, OOpaTHOM U TOAMUTOYHOM
TpyOompoBoaax:

P& = N(GPt; — G2ty — G2 t,,)1073, kxan 1)
[Tpu ycTaHOBKE pacxoJOMEPOB BOJbI Ha MOJAIOIIEM U MOAUTOYHOM TPyOOIIPOBOAAX:
P& — N(GP(t; — t) + G2 (ty — t1s) 1073, xxan )
[Tpu ycTaHOBKE pacxoJOMEpOB BOJbI HA 0OPATHOM U MOJIUTOYHOM TPYOOIPOBOIAX:
B4 = N(GL(ty — t5) + G (t; — t1)1073, xcan 3)
HpI/I YCTaHOBKe paCXO,Z[OMCpOB BOAbI HA IIOAAKOIIIEM U O6paTHOM Tp}I6OHp0BOI[aX:
g’?ﬁ = N(Gf)(tl - tl‘IB) + Gr(le(tZ - tl‘IB)lo_S’ KKaJ (4)

rae N - 4ucio cyTok oTIycKa TEIUIO3HEPTUH B OTUETHOM IEPUOJE;
Jlanee Bce BEIMYUHBI - CPEHECYTOUHBIE 32 OTUETHBII MEPUO/I.

D¢ - (akTuvecKuit CpemrHECYTOUHBIH OTIMYCK Mapa KOTENbHOM, T/CYTKH; In — €ro
Temnoconepxkanue, Kkan/kr; GPq - cpemHecyTouHOe KOMMUYECTBO BO3BPAIIAEMOTO KOHJIEHCATA,
t/cytkn; G®, G%, G%;, - ¢akrTuueckue cpemHECYTOUYHBIE PAcXoAbl BOABI IO MOJAIONIEMY,

o0OpaTHOMY W TOIIMUTOYHOMY TpyOompoBomam, T/cyTkw; ti, t2, tuws, ti, - Temmeparypa BoIbI B
I0/IAf0IIIEM, 0OPATHOM, MTOITMTOYHOM U KOHACHCATHOM TPYOOIPOBOIAX.

Bonpocel n 3axanns
JlaTb cxeMy yCTaHOBKH MPUOOPOB ydeTa TeIlia, OTIIYCKaeMOT'0 BOJOTPEHHON KOTEIbHOH s
ciyuaeB 1-4..
Bonpocsl
1. Kak nepeBectn Kkai B kJ[x?
2. Turmbl pacXxoI0MEpPOB BOJIBI.

IIpakTnyeckoe 3ansitue Nel8. AHanu3 pacxoJHOM 4YacTH TOIUIMBHO-3HEPreTHYECKOro OajaHca
Heanb padoTbi: Yuer BbIpabOTKH (pacxo/a) NapoBOi KOTEIbHON

TeopeTuyeckas 4acTb
VY4er BbIpabOTKH (pacxo/a) NapoBOi KOTEIHHOU MPH OTCYTCTBUU PACXOJJOMEPOB Mapa MOKHO
MPOU3BOJUTH HA OCHOBE y4€Ta pacxojia MOAMUTOYHON BOJBI M BO3BPATHOTO KOHAEHCaTopa. B aTom
ciydae:

_ o )
Dy = G + Gy, /1 1)
KonuuecTBO TEIJIODHEPIUMM, OTIYCKAEMOH OT MapoBOi KOTENbHOW MHpH  HAIHMYUK
CaMOINUIIYIIUX PACXOJOMEPOB, MAHOMETPOB U TEPMOMETPOB OMNpeieaeTcs 1o GopMye:

AP = N(Dgiy — (G;}’tK - (Dq, - Gf)tnB))10‘3, Kican @)

Bonpocel u 3aganus
JlaTh cxeMy ycTaHOBKH MPUOOPOB yueTa TeIia, OTIIYCKaeMOro MapoBOil KOTEIbHOM.
Bonpocsl



1. Mertozasl u3MepeHus pacxoja mapa.
2. Turmbl MaHOMETPOB.
3. Merobl U3MEpEHUs TEMIIEPATYPHI.



IIpakTnyeckoe 3ansaTue Nel4. Pacyer HOpM 1 HOPMATHBOB JHEPronoTpedJIeHNs NpeaNnPUITHS
Hean padoThl: Pacyer HOpM ¥ HOPMATHUBOB SHEPTONOTPEOICHUS TPEATPUITHS

TeopeTuyeckas 4acThb
I'onoBoii pacxon Temia onpeaenstor mo Gopmysne:
rojn

rB. — [Qq.CP ) ZOT + Qq.CP.ﬂ ) (8400 - Zor )] 107

rac QU.CP — Cp€aHedacoBas Harpy3ka B CYTKH OTOIIMTEIILHOT'O IIEpHUOaa, K]_I}K/LI,

_ tr B tX.JI
Qq.cp.ﬂ = Qq.cp ? : ,Bﬂ — cpeHevyacoBas Harpy3ka B CYTKH JIETHETO IEPHUOJA;
r~ 'x3

ﬁﬂ =0,8- KO2(DPUITMEHT CHUKEHUSI HarPYy3KH B JICTHUH TICPUO]T;

0 . .
t, , =+15t, , =+5"C — remneparypa UCXOIHOMN BOJIBI COOTBETCTBEHHO B JICTHUI U

3UMHUN NIEPUOTI;

8400 — obmree yncno 4acoB pabOTHI B IOy CUCTEMBI TOPSYEro BOJOCHAOKEHUS, ¢ y4eToM 15-
TH CyTOYHOTO IIepephbiBa Ha MPOPHUIAKTUKY U PEMOHTEI.

["o/10BBIE PacXo/Ibl TEILIA TEXHOJIOTHUECKHUX MMOTPEOUTENCH ONPEICIISIOTCS HA OCHOBAaHUU
rpaduKOB CYyTOUHOH 3arpy3Ku 000pyJOBaHHS U TOJJOBOM MPOU3BOICTBEHHON IPOTPaMMBI.

Bonpocel n 3axanns

Paccuntate romoBOM JUMUT Ta3000pa3HOro TOIUNIMBA KOTelbHOM B 1. CraBporone

MOIIHOCTHIO 7,5 MBT.
Bonpocsl

1. Buasl 3HEpreTUYECKUX 00CICTIOBAHMI?

2. lenu u 3a1a4n nepBUYHOTO 0OCIETOBaHHS?

3. Kakumu nokymeHnTamu ohopmIIstOTCS pe3yabTaThl YHEPrETHUECKOr0 00CIeI0BaHus?

4. Yka3zaTh OCHOBHBIE Pa3/Iesibl OTUETA [0 YHEPreThyeckoMy oo0cnenoBanuio. Kto yreepxmaer
oT4eT?



IIpakTuyeckoe 3ansiTue Nel5. PABPABOTKA SHEPI'OCBEPETAIOLIUX
MEPOIIPUATUN
Hess: Ouenka 3HEProcOSperaonx MeponpusITHIA

TeopeaneCRaﬂ 4acTb
Pa3pa60TaHHBIe MEPONPUATHA PEKOMCHAYCTCA IIPUBOAUTE B IIOPAAKE BO3pACTaHUA HX
CTOMMOCTH:

1) 6e33arparHbie MepONPUATH (YIIPABICHUECKHUE):

- IOBBIIICHUE CO3HATEILHOCTH U OTBETCTBEHHOCTH PaOOTHHKOB;

- I3MEHEeHHe rpaduka padoThHl U T.1I.

2) HHM3KO3aTpaTHbIC MEPONPUATHS (CUCTEMHOE PELICHUE):

- YCTaHOBKa KOHTPOJIBHOTO 000PYIOBAHHUS.

3) BBICOKO3AaTpaTHBIC MEPONIPHUATHUS (TEXHUYCCKUE PCLICHUS ).

- MoauduKanys 000pyI0BaHUS U CETEH;

- 3aMeHa MOpalbHO U (PU3MYECKH U3HOIICHHOTO O0O0OpYJOBaHMUS Ha COBPEMEHHOE
sHeprodhPpexTUBHOE.

Bonpocs! u 3aganus
PazpabotaTe MepornpusaTus 1o MoAu(pUKauu 000pyA0BaHUS TEIUIOBBIX CETEH.
Bonpocsl
1. Buusl KOHTPOJIBHOIO 00OPYIOBAHUS
2. MopanbHbli 1 GU3NIECKUN U3HOC 000PYAOBAHHS.



IIpakTnyeckoe 3ansaTue Nel6. COCTABJIEHUE DOHEPTETUYECKOI'O BAJTAHCA
INPEAITPUATUSA
Heasn: CocraBienue SHEPreTUYECKOro Oaganca mpeAnpusITHS

TeopeTnueckasi 4acTh
CocTaBssit0TCS 6asaHChI IO MOTPEO6/ISIEMbIM 3HEPTOpPECYPCaM U IPUBOAUTCH:
e  aHaJM3 NOTPEOJICHUS JICKTPOIHEPTHUH;
e  aHajM3 NOTPEOJICHHMS rasa;
e aHaJM3 MMOTPEOJICHUS T1apa;
e aHaJM3 MOTPEOJICHUS TOpsiUeii BOJIBI Ha OTOIICHHUE U Topsidee BOJIOCHAOKEHUE;
e aHaIU3 MOTPEOJICHUS TEXHUYCCKOM BOJIBI U T.]I.
DTOT pa3aeln COCTaBIsET OCHOBHYIO YacTh oT4eTa. KaKaplii 13 HUX JOJKCH BKIIFOYATH:
® OIHMCaHWE COOTBETCTBYIOIIETO OOOPYIOBAHUS, MPOIIECCa U T.1I.;
e OIKMCaHHWE BBIMOJIHEHHBIX 00CIeI0BAaHUI, KOHTPOJIBHBIX 3aMEPOB U T.II.;
® pPEKOMEHJAIIMH I10 MOBBIIICHUIO SHEPro3(PPEKTUBHOCTH OOBEKTOB M IMPOIIECCOB;
e uHOPMAIUIO 110 3aTpaTaM Ha BHEAPSCHUEC MEPONPHATHIA U UX (DUHAHCOBYIO OIICHKY —
TEXHHUKO-IKOHOMHUYECKOe 000CHOBaHUE (OM3HEeC-TIIaH).

Bonpocsl n 3axanns
Pa3zpaborars TeXHUKO-IKOHOMUYECKOE 000CHOBaHHE (OM3HEC-TIIAH) 110 BHEAPSHUIO HOBOTO
000pyIOBaHUS.
Bonpocsl
1. Amnanu3 notpebieHus 3MeKTPOIHEPTUH.
2. Amnamus nmotpeOieHus rasa.
3. Amnanu3s norpebieHus mapa.
4. Amnanu3 notpeOieHus ropsiaeil BOJIbI Ha OTOIUICHUE B Topsiuee BOAOCHA0KECHHUE.
5. AHanu3 noTpeOaeHHs] TEXHUUECKON BOJIBI.

Cnucok pekoMeHyeMoil JTuTepaTypsbl

1 OcHoBHasi yueOHasi IMTEPATYpa

1. T'opnee A.C., OropomuuxoB JI.[., KOmaes W.B. DueprocOepexkeHne B CEIbCKOM
xossicTBe. Jlanp, 2014. — 384 c. [loctynHo http://e.lanbook.com.

2. IlporaceBuu A.M. DHeprocOepexeHne B CHCTEMaxX TETUIOTa30CHAOKEHMSI, BEHTIIIALUU 1
KOHIUITMOHUPOBaHMs Bo3ayxa. Jlanb, 2012. — 286 c. loctynHo http://e.lanbook.com.

3. Henk, C. O. Bo3o0OHOBIIsIeMbIe HCTOYHHKY dHEpruu. Ha Oepery sHepreTHdeckoro okeaHa /
C. O. Jlenk. - ITepmsb : U3n-Bo IlepmI' TV, 2008. - 288 c.

4. CubuxkuH, 0. JI. HetpaguionHslie 1 BO300HOBIsIEMbIE HICTOYHUKHU SHEPTUH :© yueo.
nocobue / 0. JI. Cubukun, M. 0. Cubukun. — Mocksa : KnoPyc, 2012. — 240 c.

5. Cubukun, M. FO. Texnonorus sueprocoepexxenus : yueonuk / M. FO. Cubuxumn, 1O. 1.
CubukuH. — 3-e u3a., nepepad. u jpomn. — M. : ®opym, 2012. — 352 c.

2 JlonoJiHUTe/ILHAA JIUTEPATYypa

1. JIsopos, 1. M. OcBoenue BHyTpu3emHoro tema. /. 1. M. /Isopos, B. U. /Isopos — M. :
Hayxka, 1984.
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anria. A.P. Auucumoa; [Tox pen. F0.H. Manesckoro. M.: Ctpoituzaar, 1982. - 375 c.

5. Traitmenn, JIx. Bo3zooHoBisiemble uictounuku sHepruu / [x. Tmaimemn, A. VYoiip. M.:
Oneproarommsaar, 1990. 392 c.

6. Haddu, x. A. TeruoBsle MpoOLECCH ¢ MCIOIB30BAaHUEM COJIHEUHOM sHepruum / JIxk. A.
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Haddu, V. A. bekman. M.: Mup, 1977. 420 c.

7. Komaner B.B. MeTo/1bI O1ICHKYM WHBECTHUITMOHHBIX TPOEKTOB - M.: DUHAHCH M CTaTUCTHKA,
2000. - 144 c.

8. bammaxkos, U. A. PerrnoHanbHas OJUTHKA TOBBIMICHUS YHEPTreTUIECKON I3(hPEKTUBHOCTH:
or npobsiem Kk pemenussM. Yacte 1 u 2 / U. A. bammakoB. — M. : Llentp mo s¢pdexTuBHOMY
ucnosb3oBanuto 3ueprun (LIDHDD), 1996.

9. Dueproayaut: CO. METOIMYECKUX M HAyYHO-TPAKTUYECKUX MarepuanoB. Yacte 1 u 2 /
ITon pen. K. I'. KoxeBuumkoBa, A. I'. Bakynko. — M. : Hekxommepueckoe IlapTHepcTBO
«Queprocoepexenue», 1999.

10. Yeuetkun, A. B. Terorexnuka: Y4eb. s XuM.-T€XHOJ. criell. By30B / A. B. UedeTkuH,
H. A. 3anemonen. — M. : Beicii. mik., 1986. — 344 c.

3 IlepeyeHnnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn « AHTepHeT»
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2. http://catalog.ncstu.ru/ — By3oBckas Db Ha muardopmax «DonuanT».
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BBenenue
1. Heanb, 321244 U peajiu3yemMble KOMIETEHIIHMU

OnHUM U3 BHJOB CAMOCTOSITENIbHOW paOOThl CTYAEHTOB MpU HU3YyYEHUM JAMCLUUILUIMHBI
«Hcnonp30BaHne BTOPHUYHBIX SHEPrOPECYPCOB U BO30OHOBISEMBIX MCTOYHUKOB DHEPTUM» SBISETCS
BBINIOJIHEHHE KOHTPOJIBHON paboThl.

Llenb BBIMTOTTHEHHUSI KOHTPOJIBHON pabOTHI:

® CHCTEMAaTHU3allMs U 3aKPEIJICHHE U3y4aeMOro MaTepuaa;

® VYBsI3KAa TEOPETUUECKUX OCHOB AUCIIUIUIMHBI C PEIICHUEM MPAKTUYECKUX 3a7a4;

e (OpMHUPOBAHHE YMECHHUS CIETATh OLEHKY TEOPETHUECKUX TOJI0KEHUIN U HCIIOIh30BaTh HX B
VHXECHEPHOU JIESITENBHOCTH;

e MpuoOpeTeHrne YMEHUHN MIPAKTUYECKOTO MMPUHSATHS WHKCHEPHBIX PEIICHUI.

I[TogGop ® wu3ydYeHHE HEOOXOAUMOTO MaTepuaja, CaMOCTOSTEIbHOE  BBITIOJTHEHUE
KOHTPOJIbHOM pa0OThl TO3BOJUT CTYACHTY B OOJBIIEH CTENEHU IOJATOTOBUTHCS K MPUHATHIO
WH)XCHEPHBIX PEIICHUMN.

B pesynbrare BBINIONHEHUS KOHTPOJIBHOW paboTel 1o muciuiumHe «lcmons3oBanue
BTOPUYHBIX YHEPTOPECYPCOB U BO30OHOBIIIEMBIX HUCTOUYHUKOB SHEPTUU» CTYACHT TOJIKEH OBIAACTh
KOMITCTCHIIMSIMMU:

I[IK-5 - cmocobeH miuaHUpoBaTh M OPraHU30BbIBaTHL pabOTy  MPOU3BOJCTBEHHOTO
MOJIpa3/IClICHUs] MPEANPUATHS M0 MOHTaXY TEXHOJIIOTHYECKOTO 00OpYAOBaHUS HAPYKHBIX CeTei
CUCTEM TeIUIOTa30CHA0KEHUs, KOTENbHBIX, LEHTPAIbHBIX TEIJIOBBIX MYHKTOB M  MallbIX
TEIJIOAJIEKTPOLICHTPAIEH;

I[IK-6 - cmocobeH miIaHUpOBaTh M OPraHU30BbIBaTH pabOTy  IMPOU3BOJCTBEHHOTO
MOJpa3JCliCHUs]  MPEANPUATHS M0  MOHTAXY TEXHOJIOTUYECKOTO  O0OpYHOBaHUS  CHCTEM
ra3ocHa0XeHHs, OTOIUICHHS, BEHTWISAIHNH, KOHAMIIMOHUPOBAHUS BO3AYyXa M XOJOJOCHAOKEHUS
JKUJIBIX 3JIaHUN U TPOMBIIUICHHBIX 00BEKTOB;

2. ®opMyIMPOBKA 321aHNUS H €€ 00beM

KonTponbHast pabora BbinosiHAeTcs Ha TeMy «OneHka 3(pPeKTUBHOCTH MHBECTULMOHHOIO
9HEProcOEeperaroLero NpoeKTa.
KonTtponbHas paboTa COCTOUT U3 PaCUETHO-TIOSICHUTEIBHOM 3aIIUCKH.

TexcroBast 4acTe KOHTPOJIBHOM paboThl odopmisieTcss B BUAE MOSCHUTEIBHOM 3alUCKU.
Tosacnumenvhas 3anucka NOJKHA COEPXKaTh CIECIYIOIIUE CTPYKTYPHBIE dJIEMEHTHI:

- TUTYJIBHBIN JIUCT;

- 33/1aHM€ Ha KOHTPOJIbHYIO padoTy;

- BBEJICHHUE;

- OCHOBHasI YacCTb;

- 3aKJII0YCHHUE;

- CIIUCOK MCHOJIb3yEMOM JIUTEPATyPhl

TurynpHBI JHCT SBJISETCS TEPBBIM JIMCTOM KOHTPOJIBbHOM paboThl. IlepeHochl clioB B
HAAMUCSX TUTYJIBHOIO JINCTA HE TOMYCKAIOTCS.

Benenne. OOGOCHOBBIBaeTCS 3Hau€HHE M aKTyalbHOCTh MPOOJIEMbI, pacCMaTpUBaeMOW B
KOHTPOJIbHOHM paboTe, GopMyTHpPYIOTCS MENIb U 337a9d KOHTPOJIBHOU PabOTHI.

TexcT 0OCHOBHO#M YaCTH KOHTPOJIBHON pabOThl COCTOUT U3 2-X YacCTeH.

Yacrs 1:

- TEOpeTUYeCKas;

Yacts 2:

— pacyYCT OCHOBHBIX MOKa3aTejael HHBECTUIIMOHHOTO IMPOCKTA.



3akmouenue. B 3axmoueHnn GopMyIupyrOTCs OCHOBHBIE HTOTH M BBIBOJIBI IO paboTe.
CrucoK UCIoIb3yeMO JIUTEepPaTyphl JODKEH COACPIKATh MepEUeHb TONBKO TeX UCTOYHUKOB,
KOTOpPBIE HCIIOJIb30BAaHbl IPY HANMCAHUM KOHTPOJIBHOM paboThl. VX NOmKHO OBITH HE MeHbIIe 3
HarMeHoBaHUU. CChUIKH Ha MCITOJIb30BAaHHBIC HCTOYHHUKH CIICYET IPHUBOJUTH B BUIEC CHOCOK.
3aoanue na KOHmMpPOILHYIO padomy
BhIoHUTE O1IeHKY 3P QEKTHBHOCTH WHBECTUIMOHHOTO YHEPTOCOEpErarIero npoeKTa
OO01ue naHHbIE:
PacueTHbIi cpoK AKCIUTyaTaluy 000PYIOBaHHS JJIs1 BCEX MPOCKTOB COCTABIISET 5 JIET.
Exxeromnsie 3aTpathl Ha SKCIUTyaTanuio A Becex nmpoektoB — 100 000 py6.
BaHKOBCKUIT KpEeAUT NPUHSATH IO CTABKE IICHTPOOAHKA HAa TAaHHBIH MTEPHUO/I.
Wndnsumio npuHATH 0 OQUIHATBHBIM TaHHBIM HA TEKYLTHHA MEPUOI.
VicxonHbIe TaHHBIE:

T'omosoit
Jlutepa Teoperuueckas 4acTh WuBecTnumy, SKOBOMUIE CICHI
THIC. pYO. 3¢ EeKT OT BHEAPEHMS,
TBIC. PYO.
A DHepronotpedeHUE U MOHATHE «JHEProayInuT» 2 000 800
3akoHOaTeIbHAS U HOpMATHBHAs 0a3a YHEProayauTa 3000 1000
B OCHOBHBIC HAamNpaBJICHUS TI0 DHEPrOCOCPEKCHUIO B 4000 1500
otpacisix TOK n XKKX
r KoHnenryansHast 0CHOBa 9HEPTrocOepeKESHUsI 5000 2000
b [TpubopHoe obecrieueHrne SHEPTroay IUTa 6 000 1500
E IIpaBuna mpoBeneHus YHEproayauTa 7000 2000
X Metoauka COCTaBICHHS DHEPrEeTHYCCKOro OajaHca 8 000 2000
NpeANpPUITHS
" Pacuer HOpM ¥ HOPMAaTHBOB 3HEProNOTPEOICHUSA 9 000 2500
NPEaIPHATHSL
K Pazpabotka sHEeprocOeperamnx MepornpusTuil 10 000 3000
J OTyer 10 SHEpProay Ty 11 000 3000
M DHepronotpedieHue U MOHATHE « JHEProayaUT» 12 000 3500
H 3akoHOaTeIbHAS M HOpMAaTHBHAS 0a3a DHEpProayanuTa 14 000 3500
O JlumeH3upoBaHue W aKKPEOWTAIUS JESITEIBHOCTH IO 15 000 3500
IHEProayIuTy
I Hcrounnkn GpuHAHCUPOBaHUS SHEProayAnTa 16 000 3500
P DHepromacmopt o0beKTa 17 000 4 000
C Henwm u 3amaun 3HEproayanta 18 000 4000

3. O0mue TpeGOBaHMS K HANIMCAHUIO U 0pOPMIIEHUIO PAdOThI

B xo/1e BbINONIHEHNSI KOHTPOJIBHON PabOTHl HEOOXOAMMO BBINOIHSTH CIAEAYIOLINE YCIOBUS:

— TUTYJNBHBIM JIMCT KOHTPOJBHOW paboThl odopMIsieTcss C MOANUCHIO CTYyJEHTa U
IpenojaBarens, ¢ yka3aHueM Iudpa 3a1aHus;

— KOHTpOJIbHAsi paboTa BBIMOJHAETCS HA OTACNBHBIX JIUCTAX, JOJDKHA OBITH CKperieHa U
UMETh TUTYJIbHBIH JIUCT;

— pacyeTsl CONPOBOXKAATh KPATKUM IMOSCHUTEIBHBIM TEKCTOM, B KOTOPOM YKa3bIBaTb, KaKas
BEJIMUYMHA ONpeneNsieTcs U Mo Kakod (opmyne, Kakue BEIWYHHBI MOJACTaBISIOTCA B (OPMYIBI U
OTKYJ1a OHU B3SITHI;

— BBIYMCIICHUS] POU3BONTH B cucteme CH.



4, PexoMeHnaanuu 1o BLINOJHEHHIO 3a]aHUS

Meroauka pacyera OCHOBHBIX ITOKa3aTeield HHBECTUIIHOHHOTO MPOEKTa
1. Cpok okymaemoctn (PB), paccuuThiBaeMblii  Kak  [POCTOE  OTHOLICHHE
KanuTanoBioxenuit lo k rogoBomy s3xkoHOMIUeckoMy 3ddexty Bo (Bo=Ro—Zo),

PB=1o/Bo
Y MOXKET CITY’KUTh B KQU€CTBE NIEPBOI caMoii Tpy0oii OLIEHKH peHTa0eIbHOCTH MPOEKTA.
2. Yncrwiii  auckonTupoBaHubiii  goxox (NPV) — mpeBbliieHHE HWHTErpalbHBIX (32

pacyeTHbIi  MEpUOJ] BpPEMEHH) JTUCKOHTUPOBAHHBIX  pPE3yJAbTATOB  HAJ  HMHTErPAIbHBIMU
JTUCKOHTHPOBAHHBIMU 3aTpaTaMiu, 00YCIOBICHHBIMH pealn3alieii HHBECTULIMOHHOTO ITPOEKTa
NPV=} (Rt—zt)(x lo,

rne Rt — ¢puHanCcOBBIH pe3ynbTar Ha t-oM miare;

Zi — 3arpathl Ha 1-oM mIare 3a UCKJIIOYEHHEM KalUTaJOBIOKEHUH (B YaCTHOCTH
AKCIUTyaTallMOHHBIC 3aTPaThI);

lo — cymMMa IHCKOHTHPOBAaHHBIX (€CIIU OHU pacIpe/iesIiCHbl BO BPEMEHH ) KalTUTaIOBIOKECHHH.

3. Unaexc npudbuibHOcTH (Pl) (IoX0MHOCTH MHBECTHIIHIA) — OTHOIICHUE MHTErPATbHBIX
JUCKOHTUPOBAHHBIX IOXOJOB K UHTErPaJIbHBIM JUCKOHTUPOBAHHBIM KaIUTAIOBIOKECHUAM

p|= Z(Rt - Zt) Ot

lo

4. BuyrpenHsis Hopma npudbLin (IRR) (cHHOHMMBI — BHYTPEHHSISI HOPMa PEHTA0CIBHOCTH,
BHYTPEHHSIST HOpPMa JIOXOJHOCTH) — HOPMa JUCKOHTHUPOBaHUsS, OOpaliarolias B HYJIb BEIHYUHY
UHTETPAIBHOTO JKOHOMHUYECKOro 3¢ dekra (mwim oOecreyuBarolias pPaBEHCTBO WHTETPATBbHBIX
JTUCKOHTHPOBAHHBIX KAITMTAJIOBIIOKCHUN U JIOXOOB).

5. Bpema evinnamwt (PO) (cunonum — nepuood 6o3mewjeHusi) — MUHUMALbHLLL Nepuoo
8DeMeHlU, 6 MedeHUuu KOmopoco UHMEeZPANbHbIL IKOHOMUYECKUll  3¢gexkm  cmanosumcs
NOONCUMENbHBIM  (UTU  UHMeESPAIbHbLE OUCKOHMUPOBAHHLIE KANUMAIOBIONCEHUSL BO3MEUWAIOMCS
UHmMe2PANbLHLIMU OUCKOHMUPOBAHHBIMU 00X00AMU OM Pearu3ayuy npoexma)

T T
z]l*at S Z(Rt_Zt)*at
t=0 t=0
4. Oruer o naBwxennn HaauyHocTu (Cashflow). Ortuer o nBIKCHHH HATMYHOCTH
BKJIIOUAeT B ce0sl BpeMEHHOH rpauk OanaHca HAJIMYHOCTU IO MPOEKTY U BpPEMEHHOW rpadux
HaKOIJICHHOM YMCTOM MpUOBLIN, IPEACTABISAETCS B BUI€ TaOIMIIbI UM IpadukKa.

PaccunThIBaeTCS ABMKEHHE HATMYHOCTH CIETYIOIMM 00pa3oM:
CFi = Rt —Z+~T+CF-,

rae Ri— nocrymniienus Ha mare t;
Zi — pacxofpl Ha miare t;
Tt — BeIIIaTA HAJIOTOB Ha miare t;
CFt-1— HaMUYHOCTH 3a MPEABIAYIINI TIEPUO/I.

5. Ilnan-rpaduk BbINOJHEHNUS 3aJaHUS

Brigaua 3amanns 1 — 2 Henenu
BrinmonHneHnue KOHTPOIBbHOM paObOThI 3 — 10 vegenu
[TpoBepka KOHTPOIBHOM pabOThI 11 — 13 nenenu
JlopaboTka mpu BO3BpaIlleHHH Ha JOPabOTKY 14 nenens
3amura 16 Henensa

6. Kputepun oneHuBaHusA padoThI

OI_ICHKa «OTJIMYHO» BBICTaBJIACTCA 06yqa}01ueMyC${, €CJIK1 OH B CPOK, B ITOJTHOM o0beMe U Ha
BBICOKOM YPOBHE€ BBIIIOJIHUII KOHTPOJIBHYIO pa60Ty, IMPOsIBMUB IIPU 3TOM CaMOCTOATCIIBHOCTD,



MHUIMATUBHOCTb, TBOPYECKUN  IOIXOJ; pe3yibTaThl  3aUIUTHl  KOHTPOJIBHOW  paloThI
HOJIOKUTENbHBIE; 001a1aeT CPOPMHUPOBAHHBIMU CUCTEMATUYECKUMHU 3HAHUSAMH, CHOPMUPOBAHHBIMU
LEJIOCTHBIMU YMEHHUSAMH, YCIIEUIHBIM U CUCTEMAaTUYECKUM IPUMEHEHUEM HABBIKOB

O1eHKa «XOpOIL0» BBICTABIISIETCSl 00yUaroIIeMycs, €ClId OH BBIIIOJIHUII KOHTPOJIBbHYIO paboTy
B TOJHOM O0OBEME C HE3HAUUTENbHBIM HapyIIEHHEM CPOKOB, OBLI MEHEe CaMOCTOSTeNEH,
UHHULMATUBEH B JEATEIbHOCTH; HUMEIOTCA OTHEJIbHbIE 3aMEuYaHMsl 110 BBINOJHEHUIO paboThl;
Pe3yabTAThI 3AIIUTHI TOJOKUTENBHBIE; 00s1agaeT chOPMUPOBAHHBIMH, HO COJCPKALIIMH OTACIbHBIE
npoOenbl B 3HAHUM OCHOBHOIO MaTepualla, B LIEJIOM YCIELIHBbIM, HO COJAEP KALIUM OTIEJIbHbIE
npoOensl YMEHHEM, B LIEJIOM YCICIIHBIM, HO COJEpXKalluM OTJAEIbHbIE MPOOETbl MPUMEHEHUS
HaBBIKOB.

OneHKa «y[OBJIETBOPUTENILHO» BBICTABISETCS OOydyaromeMycs, €cld OH BBIIOJHHI
KOHTPOJIbHYIO pab0Ty HE B IOJIHOM 00BbeMe, HYX/AajCs B IIOMOIIM IIPH BBINOJIHEHUH 33aJJaHUH, €CTh
Cepbe3HBIC 3aMEYaHUs 1O BBIMOJHEHUIO PAOOTHI; B PE3YNbTaTe 3allUTHl BBICKA3aHBI 3aMEYaHUS;
oOnagaer OOIIMMH, HO HE CTPYKTYpPUPOBaHHBIMM 3HAaHUSAMHM, B II€JIOM YCHCIIHbIM, HO HE
CUCTEMATUYECKUM YMEHUEM, B IIEJIOM YCIEIIHBIM, HO HE CUCTEMaTUUYECKUM IPUMEHEHHEM HABBIKOB.

OneHka «HEYIOBJIETBOPUTEIBHO»  BBICTaBIsAETCS oOyuaromeMmycs, OOHapyKUBLIEMY
Oonbive npoOenbl B 3HAHMUSIX OCHOBHOIO YYEOHOro Marepuaia, JOIYCTHBIIEMY TIpyOble H
IPUHIUNHAIbHbBIE OIIUOKU B (POPMYIMPOBKAX OCHOBHBIX MOHATUN U MPHU BBIOJHEHUH KOHTPOJIBHOM
pabothl; oOmagaer GparMeHTapHBIME 3HAHUSAMHU, YaCTHYHO OCBOCHHBIM yMEHHEM, (hparMeHTapHBIM
IIPUMEHEHUEM HaBBIKOB.

7. Iopsinok 3alIMTHI padoThI

Brimonnennas paborta mpoBepseTcs pyKOBOAMUTEIEM, KOTOPBIM JaeT JOMYCK K 3aIlUTe WIH
BO3BpaliaeT e¢ Ha JopaboTKy. [Ipu moMOKHATENHPHOM 3aKIIOYCHUH paboTa JOIMycKaeTcs K 3alluTe,
[pYU HAIMYUU 3aMeYaHuil Bo3Bpalaercs Ha qopaboTky. [Ipu moAroToBke K 3amuTe CTyIEHT 00s3aH
MOBTOPUTH TEOPETUUCCKUN MaTepral JUCIUIUIMHBI U MOJATOTOBUTH JIOKJIA] IO MaTepuainy padoTsl. B
JOKJIaJe CcIeAyeT W3JIOKUTh CYIIHOCTh pabOThl, METOJbl pELICHHUS 3a/Jay, Haumbojee Ba)KHbIC
pe3yabTaThl M BBIBOABI 10 pabdote. [locie moknazga CTyJeHTY MOTYT OBITh 3aJaHbl BOTIPOCHI KaK IO
COJIepKaHuI0 paboThl, TaK U MO KYpCYy B LIETIOM.

[TpumepHBI€ BOIIPOCHI TSI 3aIIUTHI KOHTPOJIBHOU PabOThI
Kak ompenensiercst usMeHeHHE JEHEKHBIX TOTOKOB 00YCIOBIEHHOE MMPOESKTOM.
Kaxk onpenensiercst ctaBka TMCKOHTUPOBAHUS
Kak onpenensiercs Tekyuiasi CTOUMOCTb.
Kaxk onpenensieTcs Cpok OKyImaeMOCTH.
Kak onpenensiercss Y4MCTbIA JUCKOHTUPOBAHHBIHN 10XO/I.
Kaxk onpenensiercst nHaEKC MPUOBUTLHOCTH.
Kak ompenensieTcst BHyTpeHHsIsI HOpMa MPUOBLIH.
Kax onpenensiercst BpeMs BBITIIATHL.
Kak cocTaBisgeTcs OTYET O ABUKCHUHM HAIIMYHOCTH.

wCoNoOR~WNE

Ilpu nposepke 3adanus, oyeHUBAOMCA:
— MpaBWIBHOCTH BBIIIOJIHEHUS 3aJaHUI;
— TMOCJIE0BATEIBHOCTh U PAllMOHAILHOCTD BHITIOJHEHMUS;
— TOYHOCTb PacyueToB.
IIpu nposepke oyenusaromcsi:
— IMOCJIE0BATEIBHOCTD U3JI0KEHUS MaTepUalIa;
— TPaBUWIBHOCTb OPOPMIICHHE KOHTPOIBHOM paboThI.
Ipu 3awyume oyenusaromcsi:
— YETKOE U3JI0KEHUE MaTepuana;
— yYMeHHE OpUEHTHPOBATHCS B TEKCTE U pacyeTax padoThl;
— TPaBWIBHOCTb OTBETOB HA JIOMOJHUTENIbHBIE BOIPOCHI IO TEME KOHTPOJIBHON pabOTHI.



8. Cnucok pekoMeHayeMoi JuTepaTypbl

1. KoBanes B.B. MeTo/1bl O1LICHKH HHBECTUIIMOHHBIX TPOEKTOB - M.: DUHAHCHI U CTATUCTHKA,
2000. - 144 c.

2. bammakos, 1. A. PernonaibHasi MOJIMTHKA MTOBBIMICHHUS YHEPTeTUYECKON 3(PPEKTHBHOCTH:
oT mpobnem k pemenusMm. Yacte 1 u 2 / M. A. bammakoB. — M. : Ilentp mo sdpdexruBHOMY
ucnosb3oBanuto s3ueprun (IDHID), 1996.

3. Dueproayaut: CO. METOIMUYECKUX M HAYYHO-TIPAKTHUECKUX MaTepuanoB. Yacte 1 u 2 /
[lon pen. K. I'. KoxeBnukoBa, A. I. Bakynko. — M. : Hexommepueckoe IlapTHepcTBO
«Queprocoepexenue», 1999.

Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT
1. http://www.library.stavsu.ru/ — By3oBckas Db na miardpopmax « MARK-SQL».

2. http://catalog.ncstu.ru/ — By3oBckas Db Ha muardopmax «DonuanT».

3. http://www.biblioclub.ru/ — OBC «YHuBepcuTeTcKas OMOIMOTEKA OHIIANHY.

4. http://e.lanbook.com/ — 3BC «Jlaub».
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MUHHUCTEPCTBO HAYKH U BBICIIEI'O OGPA3OBAHMUS
POCCUUCKOU ®PEJEPAIINN
®denepaibHOE roCyIapCTBEHHOE AaBTOHOMHOE 00pa3oBaTe/ibHOe

YUpeKIeHHE BbICIIEro 00pa3oBaHus
«CEBEPO-KABKA3CKUU ®EJEPAJIbHBIU YHUBEPCUTET»

METOINUYECKHUE YKA3AHUA

10 OPraHU3alMy 1 MPOBEIEHNI0 CAMOCTOATEIbHOI
patdoThl o aucuuIuinHe «Mcnmosib30BaHue BTOPUYHBIX JHEPrOpPecypcoB U
B0300HOBJISIEMbIX HMCTOYHUKOB YHEPTHID)

no Hanpagsjaenuio noaAroroBku 08.03.01 «CrpouteabcTBO»

HANPAaBJEHHOCTH (Mpopuiib) «TemnorazocHadkeHne U BeHTHISLIUSD)
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Conepxanue

Beenenue

OO61as XxapakTepuCcTUKa CaMOCTOSTEIbHON pabOThl 00yUYaOUIerocs Mpy U3y4eHUU
JTUCIUTUTAHBI

[Tnan-rpaduk BBINOIHEHUS CAMOCTOSTENLHOM pabOThI

KoHTpopHBIE TOYKU U BUIBI OTYCTHOCTH 110 HUM

MeTtoauyeckue peKoMEHAalUU 0 U3YYEHHIO TEOPETUYECKOT0 MaTepuaa
MeTtoaudeckue yka3aHust JUisl 00yJaroIIUXCsl IO OCBOCHUIO YI€OHOM TUCITUTLINHBI
Crnucok peKoMeHIyeMO# JTuTepaTypbl

MeToaudeckune yKa3aHus 110 BHIMIOJTHEHUIO KOHTPOJIBHOU paboThI



Beenenue

JucuummuHa «Vcrnonp30BaHie BTOPUIHBIX YJHEPTOPECYPCOB U BO30OHOBIISIEMBIX HCTOYHHKOB
SHEPIrUM» OCBaWBaeTcs cTyneHTamu B TedeHue 108 yacoB. HacTh 3TOro BpeMEHM OTBOJAUTCS Ha
aynuTopHbie (HOpMBI pabOTHI (JICKIMOHHBIE, MPAKTUYECCKHE 3aHSITHS), KOTOPHIE OPTaHU3YIOTCS
HEIOCPEICTBEHHO MpenojaBaTeieM. HacTh YCTAHOBIEHHBIX CTaHAApPTOM 4YacOB OTBOAMTCS JUIS
CaMOCTOSITEIILHOM, WJIM BHEAYTUTOPHOU, pabOThl CTYIECHTOB W TMpeAHAa3HAYCHA IS MOATOTOBKH K
claye 3a4eTa ¢ OLEHKOM.

JlucuuruinHa OTHOCHTCA K 0a30Boi 4acTu OJIOKa BapHaTHBHOM YacTH, MUCHMIUIMHA TI0
BBIOOpY - B1.B.JIB.05.01, € ocBOeHHME MPOUCXOIUT B 7 CEMECTpE.

CaMocrosiTenpHass paboTa CTYJACHTOB — CAMOCTOSITeNIbHAS ydeOHas JesSTEIbHOCTh CTYJCHTA,
OopraHu3yemMas ¥ OCylIecTBisieMast 6e3 HeImoCpeICTBEHHOr0 PYKOBOJCTBA IpernojaBaTelis, HO 10 ero
3a/IaHUSIM U TI0JT €0 KOHTPOJIEM.

Lenb oprann3anuu caMoCTOATENbHOM padoThl MO aAucuuIUinHe «lcrnonb30BaHue BTOPUYHBIX
HSHEPrOpecypcoB U BO30OHOBIIIEMBIX HCTOYHUKOB DSHEPIUU» COCTOUT B CO3JIaHUM YCIOBUU
(pecypcoB) Uisl BBIIIOJIHEHUS ONPENEIEHHBIX BUJOB CAMOCTOSTEIbHOM paboThl, 0OeCreYrBAIOIINX
(dbopMUpOBaHUE KOMIIOHCHTOB 3aJaHHBIX TUCIUIUTHHAPHBIX KoMmeTeHmwid [1K-5, TTK-6.

VYkazaHHasl 11eJIb MOXKET OBITh peali30BaHa BHIMOTHEHUEM CIIEIYIOIINX 3a7au:

— IPOCKTUPOBAHUE CTPYKTYPBI CAMOCTOSITEIIBHON pa0OTHI MO BUAaM u (hopMaM BEITIOTHEHHUS;

— MPOEKTUPOBAHUE KOMIIOHEHTHOM CTPYKTYpbl 3alaHHBIX JAMCLUIUIMHAPHBIX KOMIIETEHIUH,
(GOopMUPYEMBIX TIPH BBITIOJTHEHUH BHJIOB CAMOCTOSITEIILHOW PabOTHI;

— pacmpenelieHHe KOMIIOHEHTOB 3a/IaHHBbIX AUCHUIUIMHAPHBIX KOMIIETEHIUH 1Mo Qopmam
CaMOCTOSITENIbHOM paboTHI;

— ompeaeneHue TpeOOBaHUNH K O0Opa30BaTENbHBIM TEXHOJIOTUSAM, HCIOIB3YEMBIM MPH
BBITIOJIHEHUH BHOB CAMOCTOSITEIILHOM paOOTHI;

— omnpenesneHne TpeOOBaHUN K OCHOBHBIM BHJIaM BBITIOJHEHUS CAMOCTOSATEIbHON PaOOTHI.

B pesympraTte OCBOCHHMS JUCHHMILIUHBI JOJDKHBI OBITh COPMHUPOBAHBI  CIIEAYIONIUE
KOMIETeHIH Oyaymiero 6akanaspa no HanpasieHuto nmoarotoBku 08.03.01 CtpourtenbcTBo:

I[IK-5 - cmnocoben miaHupoBaTh W OPraHU30BBIBaTH PabOTy  MPOU3BOJICTBEHHOIO
NoJpa3ieNieHusl MPEANPUATHS [0 MOHTaXY TEXHOJIIOTHUYECKOro 00OpyAOBaHUS HApY>KHBIX ceTei
CHUCTEM TEIUIOra30CHAOKEeHMS, KOTEJbHBIX, IIEHTPAJIBbHBIX TEIJIOBBIX MYHKTOB W  MAaJbIX
TEIJI03JIEKTPOLIEHTpaJIeH;

I[IK-6 - cmocoOeH IUIaHUPOBAaTH M OPraHU30BBIBATH PabOTy  MPOU3BOJCTBEHHOTO
noJpa3fieNieHus MPEANPUSATHS MO0 MOHTaXY TEXHOJIIOTHUYECKOTO O00OpyAOBaHUS  CHCTEM
ra3oCHa0XeHHs, OTOIUICHUS, BEHTWJISALUU, KOHIUIIMOHUPOBAHHS BO3JyXa W XOJOJOCHAOKEHUS
JKUJIBIX 3/1aHU U TIPOMBITINIEHHBIX 00BHEKTOB;

1. O0mas xapaKTepuCTHKA CAMOCTOSITEIbHOM PadoThI CTY/IEHTA NPH U3YYeHHHU
AUCHMITUHBI

CamocrodTenbHas paboTa SIBISIETCS OJHUM U3 BUIOB YUEOHOH JesITeIbHOCTH 00yYaroIuxcs,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPIaHW30BaHHOCTH, TBOPUYECKOTO
N0JX0/1a K PeLIeHnIo po0ieM yuyeOHOro u mpoecCHOHaIbHOIO YPOBHS.

CaMocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- CHUCTEMAaTH3allMM U 3aKpEeIUICHUS IOJIyYEHHBIX TEOPETUYECKUX 3HAHUH M IMPaKTHYECKHX
YMEHMH 00y4aroImuxcs;

- YIIIyOJeHHsI U paclIMpPEeHUs TEOPETUUECKUX 3HAHUM;

- (popmupoBaHUS YMEHUH UCTIOIL30BaTh CIIELUATIBHYIO JTUTEPATYPY;

- pa3BUTHUS TI03HABATEJbHBIX CIIOCOOHOCTEH M AaKTUBHOCTU OOYYaIOIIMXCS: TBOPYECKOMH
MHUIMATUBBI, OTBETCTBEHHOCTHU U OPraHU30BAaHHOCTH;

- (GOpMHpOBAaHUS CaMOCTOSITEIBHOCTH MBIIIJICHUS, CIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIu3aluu;

- pa3BUTHUS UCCIIENOBATEIbCKUX YMEHUM.



HpI/I HN3YUCHUU JUCHUITIINHBI «Hcmionp3oBaHue BTOPHUYHBIX SHECPropeCypcCcoB n
BO300HOBIISIEMBIX HMCTOYHHKOB SHEPTHH» TPEAYCMOTPEHBI CIECIYIOIINE BHUABI CAMOCTOSTEIHLHOU
paboTHhL:

1. CaMoCTOITEILHOE HN3YUCHUE TCOPETUUCCKOT'O MaTepHana;
2. TloaroroBKa K JIEKIIMOHHBIM 3aHATHAM,
3. HOI[FOTOBKa K IPaKTHYCCKHUM 3aHATUAM,
4. BblnonHeHUue KOHTPOIBLHON paOOTHI.
2. Ilnan-rpa¢guk BbITOJHEHHUSI CAMOCTOATEILHON padoThl
Kon
peanuzyeMoi Cpoxku
Bun nesTenbHOCTH CTYICHTOB dopma KOHTPOJIS
KOMIIETEHI[UN BBIITOJTHEHHS
7 ceMecTp
[K-5, [1K-6 W3yyenue sureparypbl @O TeMaM Koncnekr ExenenenpHo
JUCHUATUIAHEI CobecenoBanue
TIK-5, IIK-6 ITonroroBka Kk JIEKIIASIM Koncnexr ExenenenbHo
CobecenoBanne
TIK-5, IIK-6 ITonroroska K MPaKTUYECKUM OTt4er N0 NpaKkTUYECKUM ExenenenbHo
3aHATHAM 3aHATHAM
CobecenoBanne
IIK-5, I1K-6 BrImoHeHNEe KOHTPOIBHOM paboThHI 3amuTa KOHTPOIBHOU PabOTHI 16-s Hemens

3. KoHTpoJIbHbIE TOYKHU U BUABI OTYETHOCTH MO0 HUM

B pamkax peHTHHrOBOM CHCTEMBI YCIIEBAEMOCTb OOYYAIOIIMXCS MO JAUCLUILIMHE
«Hcnonb3oBaHre BTOPUYHBIX HHEPrOPECYPCOB M BO30OHOBISEMBIX HCTOYHUKOB SHEPTUU»
OLICHUBAETCA B XOJI€ TEKYLIEro KOHTPOJI U POMEKYTOYHON aTTECTALUU.

Tekymmii KOHTPOJIb

Texkymuii KOHTpOJIb TpeaycMaTpUBAET COOECEAOBAaHUE IO MPAKTUYECKUM 3aHATHSAM H

3alIUTy KOHTPOJIbHON PabOTHI.
PeiiTuHroBasi OleHKa 3HAHUI CTyIeHTA

PeittuHroBass cucreMa OLIEHKH YCIEBAEMOCTH CTYAEHTOB OCHOBAaHAa Ha WCIIOJIb30BaHUU
COBOKYITHOCTH KOHTPOJIBHBIX MEPOIPHUSATUN MO MPOBEPKE MPOUIEHHOTO MaTepHuayia (KOHTPOJIbHBIX
TOYEK), ONTHUMAIILHO PACIOJIOKEHHBIX Ha BCEM BpPEMEHHOM HHTEpBaje HW3YYEHHUS IUCHUTUIHHEIL.
BaxHpIM TPUHIIUTIOM PEHTHHTOBOM CHUCTEMBI SIBIISIETCS TPEOOBAaHUE CBOCBPEMEHHOTO BBITOTHEHUS
CTYJEHTOM BCEX BHJIOB padoOT, MPEAYCMOTPEHHBIX pabOyuM Y4YeOHBIM IJIAHOM U MPOTPaMMOi
JACIIUTIIUHBI.

No Bup nesrenbHOCTH CTYAEHTOB Cpoxu Bubl oTueTHOCTH KomnuectBo
n/m BBITNOJIHEHUS 0asioB
7 cemecTp
1. CobecenoBanue 1o TeMam 9 Henmens OT4eT 1Mo NPaKTHYECKUM 20
MPaKTUICCKUX 3aHATHHA 3aHATUAM
Ne 1-9 CobecenoBanne
2. CobecenoBanue Mo TeEMaM 15 wenens OTYeT 1Mo MPaKTHYECKUM 20
MPaKTUYICCKUX 3aHATHHA 3aHATHSAM
Ne 9-18 CobecenoBaHue
3. BrinonHenne KOHTPOJIBHONW PabOTHI 16 nenens 3aiura KOHTPOJIBHON 15
paboTsl
HTtoro 3a 7 cemecTp 55

IIpomeskyTOoOUHAs aTTecTALMS
[TpomexyTouHas aTTecTanus B OopMe 3a4eTa ¢ OLEeHKOIA.
[Iponenypa 3adera ¢ OUEHKOW KakK OTIEIBHOE KOHTPOJIBHOE MEPONPHUAITHE HE IPOBOAMTCH,
OIICHUBAHHE 3HAHUN 00YUAIOIIETroCs MPOUCXOANT IO PE3yIbTaTaM TeKYIIEro KOHTPOJIS.



4, MeToauuyecKue PECKOMEHIANNHA 110 UBYIECHHUIO TECOPETHYECCKOI0 MaTEépHaJia

I[Ipu w3yyennun jaucHUIIMHBL  «lcrmonb3oBaHME  BTOPUYHBIX  DHEPrOpPECYpCOB U
BO300HOBJISIEMBIX MCTOYHUKOB SHEPrHMM» Y4E€OHBIM IJIAHOM IPETyCMOTPEHbl ayJAUTOPHBIE 3aHTUS
(leknMM W TPAKTUYECKUE), a TaKKe caMmocTosTenbHas pabora cryaeHtoB (CPC) mo wu3yueHUIo
OCHOBHOH U JIONIOJHUTEIbHOHN JINTEPATypHI.

OcHoBHbIMU popmamMu paboTel ¥ kKoHTposs CPC B naHHON IUCHMIUIMHE SIBISIETCS
CaMOCTOSITEJIbHOE U3yYEHHE OCHOBHOT'O U JIOMOJHUTEIBHOIO TEOPETUYECKOI0 MaTepuaia 1o Temam,
NpEICTaBICHHBIM B paboyeil mporpamMme AMCUMIUIMHBL OT4eT Mo JaHHOW (opMe KOHTPOJIS
npejcTaBisercs B (GopMe KOHcIekTa. Jl[aHHOe MeponpusiTHE COYETaeT MHCbMEHHYI0 U YCTHYIO
(OpMBI 1ATENILHOCTH CTYIEHTA; BBISBIIAECT AaHAJTUTUYECKIE YMEHUS, HABBIKU BBIZICIICHHSI CMBICTIOBBIX
LICHTPOB TEKCTA.

OneHka 3HaHUH ¢ IOMOIIBIO co0eceJOBAHMS

IIpoBepka 3HaHMI MaTepuaia JIGKLIMOHHBIX W MPAKTUYECKUX 3aHATHH MPOBOIUTCS B BUJE
coOecenoBanus. [lpeamnonaraercs, 4YTO OTHEJIbHBIE BOMNPOCHl TEM JUCHUIUIMHBI H3y4arOTCs
CTYACHTAaMH CaMOCTOATENbHO. 3HAHUS YKAa3aHHBIX BOIPOCOB IPOBEPSIETCS HAJTUYHMEM KOHCIEKTOB,
OTYETOB IO TIPAKTUYECKUM 3aHATUSM U cobecemoBanueM. Hupke mnpuBeneHbl BOMPOCH IS
cobecejoBaHUsl MO TeMaM JUCHMIUIMHBI «VICronb30BaHUE BTOPUYHBIX 3HEPropecypcoB U
BO300HOBIISIEMBIX UCTOYHUKOB SHEPTUI.

Bomnpocsl 1u1st cobecenoBaHust
no mucuuiuinHe «/croib30BaHME BTOPUYHBIX JHEPrOPECYpPCOB M BO30OHOBISIEMBIX HCTOYHHUKOB
SHEPrUN»:
Knaccudukanus BOP.
Hcrounuku BOP.
DKOHOMHUS TOIUIMBA 3a CYET Ucrosb3oBanust BOP.
Okceprust — QyHKIUS COCTOAHUSA paboyero Tena.
DKcepreTHuecKue TuarpaMMbl COCTOSTHUS.
[ToHsATHE O TEPMOIKOHOMHUYECKOM aHAIU3E.
KoTael yrmimsaTopsl.
KoHTakTHBIE S5KOHOMai3ephl (CMECUTETbHBIE TEMII000MEHHHUKH).
: TepMOIMHAMUYECKH ONITUMAIIBHBIE CXEMBI TETITIONCTIONB3YIONINX YCTAHOBOK.
10 [TorpeGuTenu HU3KOMOTEHIMATBHOTO Teria BOP.
11. Teopernueckre U MOPAKTUUYECKHE OCHOBBI  HCIIOJIb30BaHUS BO300HOBJISIEMBIX
(HeTpaJUIIMOHHBIX ) HCTOYHUKOB SHEPTHH.
12. TIpuHIUIBI KCTIOTB30BaHMS BO30OOHOBIISIEMBIX HCTOYHHKOB YHEPTHH.
13. Texuuueckue npoOieMsl ucrnonb3oBanus BUD.
14. CouunanbHO-?KOHOMHUYECKHUE MOCIEICTBUS ncnonb30Banus BUD.
15. Conneunoe nznydenue. Mcnoab30BaHUE COTHEYHON SHEPTUH.
16. BerpoosnepreTtuka. TeXHOJOTHH UCTIOIH30BAHUS BETPOBOI SHEPTHH.
17. T'eorepmanbHast s3Heprus. TexXHOIOIMH UCTIONIb30BaHUS T€0TEPMaIbHBIX PECYPCOB.
18. Hpyrue BUD.
19. 3akoHonarenbHas U HOpMaTHUBHAs 0a3a SHEProayauTa.
20. TloreHmmai sHEProcOSPEIKSHUS.
21. Vupasienwue sHEprocOepexeHuEeM.
22. llemw v 3a1a9u SHEPTOAyAMTA.
23. TIpubopHoe obecrieueHne SHEProayauTa.
24. TlpaBuna MpoBeACHUS YHEPTOAYANTA.
25. O¢opmiieHue pe3yabTaToB SHEPreTUYECKUX 00CIIET0BaHHA.
26. MeToanKa COCTaBJICHHUS YHEPTETHUECKOTO OallaHCca MPEIIPHUSITHSL.

@w NoukowhrE



MeToauyeckne MaTepuaJibl, onpeae/Jsonye Npoueaypbl OlleHNBAHUS 3HAHUI, yMEHHH,
HABBIKOB H ONbITA AeSITEJbHOCTH, XapaKTEePU3YIOIIMX ITanbl GOPMUPOBAHMS KOMITETEHIM A

[Ipouenypa mpoBeneHUsT TaHHOTO OIICHOYHOI'O MEpONPHUATHS BKIOYAeT B cels: Oecemy c
Mperno/iaBaTesieM Ha TEMbl U3y4aeMOU JTUCIUTIIMHEI B BUJIE cOOeCeI0BaHuUS.

[IpennaraeMbie CTYIEHTY 3aJaHus MO3BOJIIOT TpoBeputh kKomnerenmuu: [1K-5, TTK-6. s
MOJATOTOBKU K JAHHOMY OIICHOYHOMY MEPOIPHUATHIO HEOOXOIUMO U3YYHTh JICKIIMOHHBIA MaTepual,
MaTepHuayibl TPaAKTUYECKUX 3aHITHH, a TaK)Ke BOIMPOCHI, BRIHOCUMBIE Ha CAMOCTOSITEIbHOE U3yUCHHE.

JlaHHO€ OLIEHOYHOE MEPOIPHUSITUS MPOBOJUTCA HA NMPAKTHUUYECKUX 3aHATUM HA OCHOBAHHH
MaTepUaJiOB W 3HAHUM, TMOJYYEHHBIX Ha JIEKIHUSAX, a TaKKe NpPU H3YyYEHUU OCHOBHOU H
JIONIOJTHUTEILHON JIUTEPATyphl. {1 MOATOTOBKU K JAHHOMY OIIEHOYHOMY MEPOIPHUITHIO CTYACHTY
HEO0OXOMMO TIOJITOTOBUTHh YCTHBIC OTBETHI HA BOIMPOCHI coOeceqoBaHMsl, JIMOO 3aKOHCIEKTHPOBAThH
JIaHHBbIE OTBETHl B TeTpajb. IIpM MOATrOTOBKE K MCHBITAHUIO CTYACHTY MPEIOCTABISIETCS IPaBO
IOJIE30BaThCS CBOMMU KOHCIICKTaMH.

[Ipu mpoBepke 3amaHusi, OIEHUBAIOTCS IIOJTHOTA PACKPBITHS MPOOJIEMBI, HCIIOJIh30BAHHE
Pa3TUYHBIX UCTOYHUKOB MH(POPMAIIUH, YETKOCTh H3JI0KCHHS OTBETA.

[Ipu npoBepke 3a1aHus1, OLEHUBAIOTCS:

- MPaBWJIBHOCTb OTBETOB;

- 4Y€TKOE 3HAaHWE TEPMUHOJIOTHH;

- YMEHHE IPaMOTHO, YETKO M MMOCJIEA0BATEIIbHO U3JlaraTh MaTepual;

- UCMOJIb30BaHUE JIOMOJIHUTENIbHON JIUTEPATYPbI IPU OATOTOBKE;

- YMEHHE aHATM3UPOBATH TEOPETUUECKUI MaTEpHAIl U COTIOCTABIIATH €0 C MPAKTUKOM;

- YMEHHUE NIPUBOJUTH KOHKPETHBIE IPUMEPHI.

Kpurepun oueHnBanusi KOMIeTeHIHi

OneHKa «0TJIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIM CTYIEHT JaJ MOJIHBIN, pa3BEepHYThIM OTBET
Ha TMIOCTaBJIEHHBI BOIIPOC, MPU 3TOM IIOKa3aHA COBOKYIHOCTh OCO3HAHHBIX 3HAHUM IO TEMeE
JUCIUIUIMHBI, JOKA3aTEIbHO PACKPBITHl OCHOBHBIEC MOJIOKEHHS BOIPOCA; B OTBETE IPOCIICKUBACTCS
YeTKasi CTPYKTypa, JIOTMYECKash IOCJIEeI0BATEIbHOCTh, OTpPaXKarolias CYIIHOCTh PACKPBIBAEMBIX
NOHATUN. OTBET U3JI0KEH JUTEPATYPHBIM S3BIKOM C UCIOJIB30BAHUEM TEXHUYECKON TEPMUHOJIOTHUU.
Moryr OBITh JOMYHIEHBI HEJOYEThl B OINPEACIICHUH TOHSATHH, WCHPAaBICHHBIE CTYJIECHTOM
CaMOCTOATEJIBHO B IIPOIIECCE OTBETA.

Or11eHKa «XOPOII0» BHICTABISACTCS CTY/IEHTY, €CIIM CTYICHT JaJl MOJHBIN, pa3BEPHYTHI OTBET
Ha TIOCTABJICHHBIA BOIPOC, IMPU HTOM I[IOKAa3aHO YMEHHUE BBIICIUTH CYIIECTBEHHBIE H
HECYIIIECTBEHHBIC TIPU3HAKH, MPUUYUHHO-CJIEICTBEHHBbIE CB3U. OTBET YETKO CTPYKTYypHUPOBaH,
JIOTUYEH, U3JI0KEH JINTEPATYPHBIM SI3bIKOM C UCIIOJIb30BAHUEM TEXHUYECKON TepMUHOIOTUU. MoryT
OBITH JOMYIIEHBI 2-3 HETOYHOCTH WJIM HE3HAUYUTENbHBIE OIIMOKH, HCIPABIECHHBIE CTYJACHTOM C
MOMOILIBIO TTPETOJaBATEIS.

OrieHKa «yJ10BJIETBOPUTEIBHO)» BBICTABISIETCS CTYACHTY, €CIIM CTYACHT Jajl HEJ0CTaTOYHO
MOJIHBIA M HEJIOCTAaTOYHO pa3BEpHYTHIN OTBeT. JIormka W mociie10BaTelbHOCTh M3JI0KEHUS HUMEIOT
HapyiieHus. JlonmymeHsl OImMOKA B PACKPBITHH TMOHSATUH, yHoTpeOieHuH TepMUHOB. CTyIEHT He
CIIOCOOEH CaMOCTOSITENIbHO BBIAEIUTH CYHIECTBEHHBIC M HECYIECTBEHHbIC MPU3HAKU M MPHUUYUHHO-
CJICICTBEHHBIE CBS3U. B OTBeTe OTCYTCTBYIOT BBIBOJBI. ¥ MEHHE PACKPHITh 3HAUCHHE O0OOOIIEHHBIX
3HaHMI He Toka3aHo. PeyeBoe oopmiieHne TpedyeT monpaBoK, KOPPEKIUH.

Or1eHKa «Hey10BJIETBOPUTEIbHO)» BBICTABIIACTCS CTYJEHTY, €CITM OTBET MPEICTABIIAET COOOM
pa3pO3HEHHbIE 3HAHUS C  CYIIECTBEHHBIMH  oOmMOKkamMu 1o  Bompocy. llpucyrcTByror
(bparMeHTapHOCTh, HEJIOTUYHOCTh M3JI0KeHUsA. CTyZICHT He OCO3HAET CBs3h 00CY)K/1aeMOro BOIIpoca
C JpyruMH BompocamMu Tembl. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3allUs U JOKa3aTeIbHOCTh
u3noxeHus. Peub HerpaMoTHas, TEPMUHOJIOTHST HE HCTIONB3YyeTCs. JJOMOHUTENbHBIE U YTOUHSIOIINE
BOIIPOCHI MpENOJaBaresss HE MPUBOJAT K KOPPEKIMH OTBETa CTYJIEHTa, WJIM OTBET Ha BOMPOC
MOJTHOCTBIO OTCYTCTBYET HJIM CTY/ICHT OTKa3aJcs OT OTBETa.

5. MeToauyeckue ykazaHus 1Jisi 00y4aomMXcsl 10 OCBOCHUIO Y4eOHOM TMCIUTIMHBI
Ha nepBom »Tame HEoOXOOUMO O3HAKOMHTHCS C pabodel mporpamMmoil AMCUWILIMHBI, B



KOTOPOM PacCMOTPEHO COJAEPKAHUE TEM IMPAKTUUYECKUX 3aHITHH, TEMBI U BHUJIBI CAMOCTOSATEIIBHOMN
pabotel. Ilo kaxxaoMy BHIY CaMOCTOSITENIbHOM pPaOOTHI MPEeayCMOTPEHBI OmpenenéHHbIE (HOPMBbI
OTYETHOCTH.

JUis  yCHEeIIHOTO OCBOCHUS JAUCHUUIUIMHBI, HEOOXOJMMO BBIIOJHUTH CIEIYIOIINE BHJIbI
CaMOCTOSITEIILHOM  pa0OThI, HCMIONB3Ysl PEKOMEHJIyeMble WCTOYHHKH WH(GOPMAILMU, KOTOPHIC
IIPUBEJICHBI B KOHIIE METOJIMYECKUX YKA3aHUM.

PexkomeH1yeMble HCTOYHUKH HHGOPMAIIUN
i Bunbr caMmocTosATenbHON (Ne pctounuka)
paboThI OcHoBHas Jononuu Wurepn
TenbHast eT-pecypcsl
1 | V3ydeHune nmuTepatypsl o TeMaM JUCITUTUTIHEI 1-5 1-9 1-4
2 IToaroroBka K JIEKIIUAM 15 1-9 14
3 [ToAroTOBKA K MPAKTUYECKUM 3aHATHIM 15 1-9 14
4 | BeimonHeHWe KOHTPOIBHOM paboThI 7-9 1-4

PexomMeHganum o caMOCTOATEIbHOMY M3Y4YEHHIO JTUTEPATYPHI 110 TEMAM AU CHHUILIMHBI

CamocrosaTenbHas paboTa SBIAETCS BaKHEHIIMM 3JIEMEHTOM Y4eOHOro mpoliecca, Tak Kak
9TO OJMH M3 OCHOBHBIX METOJOB OCBOCHMS Y4eOHOM JMCLUMIUIMHBI M OBJIQJCHUS HaBbIKAMU
npodeCCHOHATBLHOM 1eATeTLHOCTH.

Ha nexkuusax mnpenojaBaTeslb 3HAKOMHUT CTYJEHTOB C OCHOBHBIMHU IIOJIOKEHUSIMHU TEMBI, a
JanpHEHIee YCBOGHHE MarepHuaia CBS3aHO C CaMOCTOSTEIbHOM paboroil. Pa3zButme ymenwuid
CaMOCTOSITENIbHOW pabOoThl MMPOMCXOAUT B MPOLIECCE MOATOTOBKH K 3aHATUAM. Pa3BuBaroTCs yMeHus
CaMOCTOSITENILHOTO IOMCKa, 0TOOpa M nepepaboTKu HHPOpMAIUK. JTOMY CIIOCOOCTBYIOT pa3HbIE
(GopMBl TMOCTAaHOBKM 3aJaHUN JUId TOATOTOBKM K 3aHATHIO — KOJMYECTBO BOIPOCOB M HX
(GopMyIupOBKa, yKa3aHWE KOHKPETHBIX MCTOYHMKOB, Pa3zesioB, CTPAHUIl — WJIM IPEAOCTaBICHUE
CTYACHTaM BO3MOXHOCTH CaMOCTOSATeNbHOro noucka. CamocrosrenbHas paboTa ¢ yuyeOHHMKaMH,
y4eOHBIMH TIOCOOMSIMM, HAy4YHOW, CIPAaBOYHOW W TMOMYJSIPHOM JUTEpaTypoi, MaTepualaMu
HNepUOJMYECKUX U3JaHUH U VIHTepHeTa, CTAaTUCTUYECKMMHU JaHHBIMU SIBJI€TCS Haubosee
3 PEKTUBHBIM METOJOM TIOJXYYCHHUS 3HAHWH, MO3BOJSET 3HAYMTENFHO aKTHBU3MPOBATH MPOIIECC
OBNIaieHusl MH(popMmanuer, crnocoOCTByeT 0Oosee IIyOOKOMY YCBOEHHIO H3Yy4aeMOro Marepualna,
bopMHpYET y CTYZICHTOB CBOE OTHOIIEHHE K KOHKPETHOM mpodiieme.

PexoMeHnganmnu nmo noaAroToBKe K JJEKUMOHHBIM 3aHATHAM
N3yuenne auctuIIuHbl TpeOyeT CHCTEMAaTHYECKOTO M IOCIEAO0BATEIbHOTO HAKOTUICHUS 3HAHUH,
CJIeIOBATENbHO, MPOMYCKH OTAEIBHBIX TEM HE MO3BOJIAIOT TNTyOOKO OCBOMUTH mpeameT. CTyaeHTaM
HEOOXOaUMO:

- BECTH KOHCIEKTHUPOBaHHE Y4eOHOTro Marepuana, oOpamaTh BHUMaHHE Ha KaTeropuw,
(GOpMYITUPOBKH, PACKPHIBAIOIINE COJCP)KAHUE TEX WM HWHBIX SBJICHUW W TIPOIECCOB, HAYYHBIC
BBIBOJIBI U TIPAaKTHUYECKHUE peKOMeHAalunu. B pabounx KOHCIEKTax JEKIUH >KeIaTelbHO OCTaBIATH
T0JIsI, Ha KOTOPBIX JENIAI0TCS TOMETKHU TIPH U3YUYE€HUH PEKOMEHIOBAaHHOM JINTEPATypPHI;

- TIepe]l KaXI0i JeKIreld mpocMaTpuBaTh pabodyo IporpaMMy JUCIHUILIAHBL, YTO MTO3BOJIHT
COKOHOMHUTH BpeMs Ha 3allMChIBAHWE TEMBbI JICKIIUH, €€ OCHOBHBIX BOIIPOCOB, PEKOMEHIyeMOil
JUTEepaTyphl; - Ha OTAETbHBbIC JIEKIIMH TPUHOCHTH COOTBETCTBYIOIIMN MaTephal Ha OyMa)KHBIX
HOCHUTEJISIX, MPEICTABIICHHBIN JIEKTOPOM Ha caiTe Kadeaphl WIH BBIIAHHBIM EPCOHATBLHO (TaOJIHIIbI,
rpaduxu, cxemsl). JlaHHBI Marepuan OymeT OXapaKTepU30BaH, MPOKOMMEHTHPOBAH, IOTIOJHEH
HEIOCPEICTBEHHO Ha JICKIINH;

- Tepel OuepenHON JeKuued HeoOXOAMMO TMPOCMOTPETh IO KOHCIEKTY MaTepual
npeapiaymend Jexkuuu. [Ipyu 3aTpyaHEHHSX B BOCHPHATHH MaTepHalia CcleayeT oOpaTHUThCS K
OCHOBHBIM JTUTEPATypHBIM HCTOYHWKAaM. Ecnu pa3oOparbcs B MaTepuane OMNATh HE YAaloch, TO
obpartutech K JIeKTOpy (10 rpaduKy €ro KOHCYJIbTAIMA) WM K MPENOo/IaBaTeNlt0 Ha MPAKTUIECKUX
3aHATUSX.



Jlnis MOATOTOBKM K JIEKIUSAM, a TaK e I CaMOCTOSITEIBHOrO WM Oojiee TTyOOKOro
U3YYEHHUS TEOPETUYECKOTo MarepHalia, M3JaraéMoro Ha JIEKIHMOHHBIX 3aHATHUSX MO JUCHUIUINHE
«OCHOBBI TEXHOJIOTHM CHUCTEM TEIUIOTa30CHA0KEHUSI W BEHTHJISALHMHUY», CIEIYeT HCIOIb30BaTh
JUTEpaTypy, IPUBEICHHYIO B KOHIIE METOIUYECKUX YKa3aHUM.

PexomeHnaanuu no noAroToBKe K NPakTH4eCKUM 3aHATHAM

CryneHram cienyer:

- MPUHOCHUTH C COOOW PEKOMEHJOBAaHHYIO NpernojaBaTeieM JHUTEeparypy K KOHKPETHOMY
3aHATHUIO;

- JI0 OYEepeJHOro IPAKTUYECKOrO 3aHATHS 110 PEKOMEHJIOBAaHHBIM JIMTEPATypPHBIM
HCTOYHUKAM popadoTaTh TEOPETUUECKHUI MaTepHal, COOTBETCTBYIOIICH TEMbI 3aHATHS;

- IIpY MOATOTOBKE K MIPAKTUYECKUM 3aHATHUAM CJEyeT 0053aTelbHO UCII0JIb30BATh HE TOJIBKO
JeKIUU, Yy4eOHYI0 JHUTepaTypy, HO U HOPMATHUBHO-TEXHUYECKYIO JOKYMEHTAlMI0O B 00JacTH
TETIOTa30CHA0KEHUS ¥ BEHTHIISIHH;

- B Hayaje 3aHATUH 3a/JaTh NPENOAaBaTENI0 BOMPOCHl MO MaTepuaily, BbI3BaBLIEMY
3aTpyJHEHUS B €r0 IOHUMAHUM U OCBOCHMM IPU PEUICHUM 3a]a4, 3aJaHHbIX JJI CAMOCTOATEIbHOTO
pellleHus; - B XOJ€ MPAaKTHUYECKOro 3aHATUS JaBaTb KOHKPETHBIC, YETKHE OTBETHI IO CYILIECTBY
BOIIPOCOB; - HA 3aHATHH JOBOAMTH KAXIYIO 33Ja4y O OKOHYATEJIbHOIO0 PEUICHMs], IEMOHCTPUPOBAThH
MOHMMAaHHE TMPOBEACHHBIX PACUETOB (aHAIM30B, CUTYyallMii), B Clydae 3aTpyJHEHHUI oOpariaThCs K
IIPENoAaBaTesio.

PexomMeHganmu 1o BHINOJHEHUIO KOHTPOJILHOM padoThl

CamocrosiTenbHast paboTa CTYA€HTOB BKJIIOYAeT B ceOsl BBIIIOJIHEHUE KOHTPOJIbHOU padOThI,
KOTOpasi OpUEHTHPOBaHA Ha OoJjiee NIyOOKOe YCBOGHHE MaTepraia U3y4aeMoi JUCHIUTUIHHBI.

KonTponbHast paboTa BBINONHSETCS CTYJEHTAaMU Ha OCHOBE CAMOCTOSATEIBHOIO H3Y4YECHMS
PEKOMEH/IOBAaHHOW JUTEpaTyphl, C IEJIbI0 CHCTEMaTU3allid, 3aKpEeIUIeHUs U PacIIupeHus
TEOPETUYECKUX 3HAHHHA, PAa3BUTHS TBOPYECKHUX CIIOCOOHOCTEW CTYACHTOB, OBJIAJCHHUS HABBIKAMH
CaMOCTOSITENIbHOM pabOTHI C HAYYHOM, HAYYHO-METOJUYECKONH, HOPMAaTUBHO-TIPABOBOW JTUTEPATypOii,
(dopMHpOBaHUS YMEHUH aHAIM3WPOBAaTh M OTBEYATh HA BOMPOCHI, ITOCTABJICHHBIE TEMOW pabOTHI,
JIeJIaTh BBIBOJIBI HA OCHOBE IIPOBEICHHOIO aHAIN3A.

K BBINOIHEHHMIO KOHTPOJIBHOM pabOThl MPEAbSIBIAIOTCS CIEAyIOIIMEe TpeOOBaHMS: 3aJaHus
JOJIKHBI  BBITIOJIHATBCS CAMOCTOATEIBHO M MPEICTaBIATHCS B YCTAHOBJICHHBIM CpPOK, a TaKkxke
COOTBETCTBOBATh TPEOOBAHUSAM IO 0(OPMIICHHIO.

CryznenTam cienyer:

- PYKOBOJCTBOBAThCSl Tpa)MKOM BBIIIOJHEHUS KOHTPOJBHOM  paboThl, ONpeAeeHHbIM
paboueii mporpaMMoil TUCHIHUTIIIHHBL;

- BBINIOJIHATH BCE IUIAHOBBIE 3a/laHusl, BbllaBaeMble MPENOoIaBaTeNIeM sl CaMOCTOSATEIbHOIO
BBITIOJTHEHMS, U Pa30UpaTh Ha MPAKTUYECKUX 3aHATUAX M KOHCYJIbTAIUSX HESACHBIE BOIIPOCHI.

KontponbHast paboTa BBITOJHAETCS CTYJEHTOM CaMOCTOATEIBHO U JOJDKHA  OBITH
IIPEJICTaBJIEHA K IPOBEPKE U 3aLUTE B YCTAHOBIEHHBIEC CPOKH.

IIpumepHbIe BONPOCHI IS 3alIUTHI KOHTPOJIbHOI PadoThl
Kak onpenensiercss H”3MEHEHUE IEHEKHBIX ITOTOKOB 00YCIIOBIEHHOE IPOEKTOM.
Kak onpenensiercst craBka TUCKOHTUPOBAaHUS
Kak omnpenensiercs Tekymasi CTOMMOCTb.
Kak omnpenensieTcst Cpok OKynaeMoCTH.
Kak onpenensieTcst UnCThlii AMCKOHTUPOBAHHBIN TOXO/.
Kaxk onpenensiercst nHaeKC MPUOBUTEHOCTH.
Kak onpenensiercss BHyTpEeHHss HOpMa IPUOBLIH.
Kak omnpenensiercst BpeMs BbIIIATHL.
Kak cocrasisiercs 0T4€T O JBUKEHUH HAJTMYHOCTH.

Kpurepun oueHnBanus

OrneHka «omauynoy BBICTABIAETCS NPU BBIMOJIHEHUH PabOThl B YCTaHOBJIEHHBIE CPOKH, B
MOJIHOM 00bEME M Ha BBICOKOM TeopeTudeckoM ypoBHe. PaboTa oTnnyaercs riyOnHOM npopaboTKu
BCEX PAa3JeNOB COAEPKATENbHOM YacTu, opopmiieHa € COOJIIOJICHMEM YCTaHOBJIEHHBIX MpPaBUIL

CoNoOR~WNE



CryneHT cBOOOIHO BJaJEeT TEOPETUYECKUM MAaTepHajoM, YMEET NMPUMEHHTb €ro IMpH PELIeHUU
3aja4, cOpMYyJIUPOBAHHBIX B paboTe; Ha BCEe BOMPOCH! J1aeT MpaBUIbHbIE 1 0OOCHOBAHHbBIE OTBETHI,
yOeIUTENbHO 3aIIMILAET CBOIO TOUKY 3pEHUS.

OneHka «xopouto» BbICTABIISICTCS. MPU BBIOJIHEHUHU pPabOThl B YCTAHOBJICHHBIE CPOKH, B
noJHOM oObeme. B pabore mpopaGoTaHbl BCeX pasienbl COEpKATEIbHON YacTH, HO BBIBOJIBI HOCAT
MOBEPXHOCTHBIM XapakTep. Pabota odopmiieHa ¢ coOMIOJ€HHEM YCTaHOBIIEHHBIX MPaBUI, HO C
HE3HAYUTENbHbIMU 3aMeuyaHusMU. CTYAEHT JOCTaTOYHO BIIAJAEET TEOPETUUYECKHMM MaTepHalioM,
MOKET NPUMEHATH €ro CaMOCTOSTEeNIbHO WM MO yKa3aHuIo MpenojaBarens. Ha OOJNBIIMHCTBO
BOIIPOCOB JIaHBI IIPABMIIbHBIE OTBETHI, 3AIIUIIAET CBOIO TOUKY 3PEHHSI JOCTATOYHO 0OOCHOBAHO.

OueHka «yodoe1emeopumenbHoy BHICTABISIETCS NPU BBIMOJIHEHUH paObOThl B YCTAHOBJIEHHBIE
CPOKHM, B OCHOBHOM MpPaBUJIBHO, HO 0€3 JOCTaTOYHO TTyOOKOH MpopabOTKH HEKOTOPHIX pa3zelioB.
CTyneHT yCBOWUJ TOJBKO OCHOBHBIE pa3lelibl TEOPETHUUYECKOTO MaTepuana M 10 yKa3aHUIo
npenoaBarens (0e3 HHUIIMATUBBI U CAMOCTOSITEIBHOCTH) IPUMEHSET €ro MPAKTHYECKH; Ha BOIIPOCHI
OTBEUYaeT HEYBEPEHHO WM JIOMYCKAeT OMIMOKH, HEyBEPEHHO 3allUIIAeT CBOIO TOUKY 3PEHHUS.

OueHka «Hey0061emeopumenbHo» BHICTABISIETCS. B CIIy4ae, €CIM CTYACHT HE BBIIIOJIHSET
paboTy B YCTaHOBJICHHBIE CPOKM WJIM BBINOJHSAET €€ C rpyObIMH HapylIeHUsSMU TpeOOBAHUN IO
COJIepKaHUI0 U 0POPMIICHHIO. 3asiBIIEHHAst TeMa paboThl He packpbiTa. CTyIEHT HE MOYKET 3aIlUTHTh
CBOM BBIBOJIbI, IOMYCKAaeT TpyObie (paKTUUYECKHE OIIMOKU MPH OTBETaX HA MOCTABJICHHBIE BOMPOCHI
WIM HE OTBEYAET HA HUX.

PexomeHnaanuu no noAroToBKe K 3a4eTy ¢ OLEHKOM

[Ipouenypa 3adera C OLEHKON Kak OTJEIbHOE KOHTPOJIBHOE MEPOIPHUITHE HE MPOBOJIUTCH,
OILICHMBAHME 3HAHUN 00YYaIOIIETrocs MPOUCXOAUT MO PE3yNbTaTaM TeKYIIEro KOHTPOJIS.

3aueT ¢ OLEHKOM BBICTAaBISIETCA MO pe3ylbTaraM pabOThl B CEMECTpe, MpU cladye BcCeX
KOHTPOJIbHBIX MEPOIIPUATHIH, MPETyCMOTPEHHBIX TEKYIIIUM KOHTPOJIEM YCIIEBAEMOCTH.
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