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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadenpoii M.M. CypoB1oB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

[Iporokonm ot 20 1. Ne

3aB. xadeapoii M.M. CypoB1oB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu Kageapsl YpOaHUCTUKU U MHXKEHEPHBIX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB

Pabouas mporpamma nepecmMotpeHa, odcyxeHna u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YPOAaHUCTUKHA U MHKCHEPHBIX CHCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[lenbto ocBoeHust AUCHUILIMHBI «O00pyI0BaHNUE CUCTEM Ta30CHAOXKEHUS» SIBIISIOTCS:
dbopMUpOBaHHE Yy CTYIEHTOB HAaBBIKOB IPOEKTUPOBAHUA M OIKCIUIyaTallud CHUCTEMBI
ra3ocHa0KeHHsl, a TakkKe CIOCOOHOCTEH MPOEKTHUPOBATh TEXHOJOTUYECKHE OCHOBBI
aBTOMATHU3UPOBAHHBIX CHCTEM

2 MecTo qucHuIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucnunnuna O6opyaoBaHue CUCTEM ra30CHA0XKEHHS BXOAUT B YacTh yueOHOTO
wiaHa GopMHUpyeMyIo yuacTHUKaMU 00pa30oBaTelIbHbIX OTHOIICHUH 00pa3oBaTeNbHOM
MIPOrPaMMBlI.

JIist u3ydeHusl TUCIUTUIMHBI HEOOXOTUMBI 3HAHUS (YMCHHSI, BIIAJICHIS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ MPAKTUK:

MexaHuKa KUIKOCTH U Ta3a ¢ OCHOBAMU THJIPABIUKHU

[Tpou3BoICTBEHHAS - TEXHOJIOTHYECKAsl MPAKTHUKA

MaremaTtuka

KommbroTepHoe MOEIMpOBaHUE TEIJIOBO3AYITHBIX MPOIIECCOB

NuxenepHoe obecriedyeHNE CTPOUTEIHCTBA (T€OIE3UsI, T€OJIOTHS)

VYueOHas - U3bICKAaTENbCKas IPAKTHKA

Y4eOHast - 03HAKOMHUTEIIbHASI TPAKTUKA

®duznka

Xumus

3uanus (yMEHUs, BJIAJICHUS), IOTYICHHBIC IPU U3yUYCHUU JTAHHOUN JTUCITUTUTHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

ABTOMAaTH3aIUs CUCTEM TEIUIOra30CHA0KCHHSI U BEHTUIISIIIAH

OCHOBBI TEOPUH HAJICKHOCTH CUCTEM TETIOTa30CHA0KEHUS U BEHTHIIALIUN

[ToaroroBka K mpoieaype 3alUThl U 3aIIKUTa BBITYCKHOW KBATH(PUKAITMOHHON
paboThl

[ToaroroBka K cjaue u caya rocyJapCTBEHHOTO dK3aMeHa

[Tpon3BoICTBEHHAS - IPEITUTUIOMHAS TIPAKTHKA

PerynupoBanue pexxuMoB pabOThl CUCTEM TEIIOra30CHA0KEHUS ¥ BEHTUIISITUN

TexHUYeCcKas IKCIUTyaTalHsl U PEKOHCTPYKIIHS 3TaHUA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUS TUCHUILIUHBI (Moyisl) «OOopynoBaHHE CUCTEM
ra3ocHa0XeHHs» 00ydaroLuiics JoKeH 00J1a1aTh CIeAYIOIUMU KOMIIETEHIUAMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

[TK-2 Cnoco6eH MoAroTOBUTH MPOEKTHYIO TOKYMEHTAIIUIO 110 OTAEIBHBIM y3JaM U
AJIEMEHTaM CHCTEM Tra30pacipeieieHus U Ta30noTpeOieHus, A1 BHYTPEHHUX ra30MpoBOIOB
Y Ta30UCIIOJIb3YIONIETO 000PYIOBAHUS, a TAK)KE TI0 HAPYKHBIM T'a30BBIM CETSIM O0OBEKTOB
KanuTaJIbHOTO CTPOUTENIHCTBA

[1K-2.1 BrimomnHseT paboThl 110 NPOEKTUPOBAHUIO HAPYKHBIX U BHYTPEHHUX
ra30BbIX CETEW U UX JIEMEHTOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 70,8 akaz. 4acos:
— aynutopHas — 70 akaj. 4acos;
— BHeayauTopHas — 0,8  akaj. 4acos;

— camocTosTenbHas padora — 109,2 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas 5 o
KOHTaKTHas paboTa = dopma TeKyIero
o 5 X
5 B aKaJl. 4yacax 3) Bun KOHTPOJIA
Pasnen/ Tema 3 ( A ) E R . P Kon
g & © | camocrosTenbHON |  yCIIEBa@MOCTH H
JTUCLUTUTAHBI 3 g o . | xommerenyu
O g g paboThI TIPOMEKYTOYHOM
Tex Mab. | TmpaKT. Z2'S aTTeCTaluu
3aH. 3aH. | O &
1. 1. I'oprouue ra3el.
JloObIya 1 TpaHCHOPT
1.1 . Cocrag razoo6passoro
toruuBa. Kiaccudukarus
CamocrosTenpHOe
roproouux rasos. ['oprodue
n3yJdeHne
rasbl, UCIIOJIb3yeMblE AJLS .
y4eOHO
ra3ocHa0keHHsI TOPOIOB U .
JIUTEPaTyphl VYerHblii onpoc
MPOMBIIIIEHHBIX
. [Noaroroska k
npennpustaii. OCHOBHEIE
9 ayJJUTOPHBIM
CBOIiCTBa U TpeOOBaHUS,
3aHATHSIM
NPEAbSABISIEMbIC K TOPIOYHM
razam
1.2 XapakrepucTuku
ra30BbIX MECTOPOKICHUIN
Poccuu. I'azoBbie CamocrosTenpHOe
CKB&XHHBI, UX OypeHue u U3y4eHHe .
L P YHCHH YcrHBIi ompoc.
ycrpoiicTBo. O0BsI3Ka yueOHOM
IIposepka
Ta30BBIX CKBaXWH. ['a3bl 3,1 TUTEPaTyPBHI. TK-2.1
MPaKTUYECKUX
KOHIEHCaTHBIX Beimonaenne .
. 3agaHui
MECTOPOKAECHHUH. 4 MPaKTUYECKUX
OcobenHocTy 100BIYN ra3a 3aJaHui
Ha KOH/ICHCATHBIX
MECTOPOXKACHUAX
CamocrosTenpHOE
1.3 O6paboTka rasa. H3y4eHHE .
N VYeTHbIl onpoc.
Ocy1ka ra3a ¥ O4uCTKa OT yaeOHOI
IIposepka
cepoBogopoaa. Onopusanus 4 JIUTEPATypHI TIK-2.1
MIPaKTHYECKUX
rasa M OfOpU3alluOHHbIE IMonroroska sananmii
YCTaHOBKH ayJUTOPHBIM
3aHsaTUIM
1.4 TpancnoptupoBaHue CamocrosTenpHOe
rasza Ha OoJbIIHe U3yveHHe YcTHBI onpoc.
paccrosiHus. Cxema 5 y4eOHO IIpoBepka K21
MarucTpajbHOTO JIUTEPATYPhI MPaKTUYECKUX '
ra3onpoBojJa 1 ero [Toaroroska k 3a/laHui
coopyxeHuit. [lonzemubie ayJJUTOPHBIM




XpaHuIMIa.

Pabouas emkocTh 3aHITHUSIM
ra3oxXpaHmInIIa
HWroro no pazaeny 91
2. 2.T'oponckue cucTeMbl
ra3ocHa0XeHHs U UX OCHOBHEIE
XapPaKTEePUCTUKH
2.1 CxeMbl TOPOACKHIX
CHCTEM Ta30CHA0KEeHUSL.
Knaccugukarmst CamocTosaTenpHOe
ra30MpOBOJIOB. Y CIIOBHS n3ydeHue Vet onpoc
HPUCOEANHEHHS y4eOHOi MoBenka '
norpeduTenel K ra30BbIM JIUTEPATypPhI POBCP
cersiM. CHCTeMBI C IBYMS U [onroroBka x MpAKTHHCCIX
HECKOJIBKHMU CTYTICHIMU ayJUTOPHBIM SanauH
naBieHui. Cucremsl ¢ 3aHATHIM
KOJIBIIEBBIMH U TYITHKOBBIMH
Ta30BBIMH CETSIMU.
2.2 YcTpoiicTBO 1
CamocTosTenbHoe
KOHCTPYKIUH HaPYKHBIX wsyueHIe
ra30IpOBOJIOB. yae6HOM
Tpyb1, marepuast 1pys, 12 JTUTEPATYPBI TectupoBBanue
COPTAaMEHT, OTKIIOAIOMHE ToaroTonka K
YCTpOMCTBa, apMarypa u Ay IUTOPHBIM
o0opynoBaHUe S AHSTTHSM
ra30IpOBOJIOB.
HWroro no pazgeny 12
3. 3. IloTpebnenue raza
3.1 . OcHOBHBIE KaTeTOPUHU
nmotpeduTenel 1 METOBI
pacdeTa noTpedIsIeMoro CamocrosTenpHoe
numu raza. CooTHoIIEHNE U3y4eHue
MEXIy 00beMaMu Tasa, yueOHO @ N
HOTpeONsieMbIMU 8 10 JIUTEPATypbl POHTATILHBI MK-2.1
Pa3iIuYHBIMUA KaTETOPUAMU [Noaroroska k onpoc
norpeduteneir. Hopmsr AyAUTOPHBIM
norpebaenus. Pacuer 3aHATUSM
TOZOBOTO MOTPeOIEeH s ra3a
MOCEJIKAMH U TOPOIaMH
3.2 Pesxxum mmoTpebneHust
raza. ['o1oBo#t u cyrouHble
rpaduky norpedaeHus. CaMOCTOSTENEHOE
Koadpunuentst SEVICHIE
HepaBHOMepHOCTH. ['of0Bas yq}g%Hoﬁ
1 cyrotHas 4 8 JIUTEPATYPhI YcTHBIN onpoc [K-2.1
HEPABHOMEPHOCTH. ?acqu ToxroToska K
TOI0BOI U CyTOYHOU
HEpaBHOMEPHOCTH. banaHc AYAHTOPHBIM
raza. PerynupoBanne SAITIM
HEPaBHOMEPHOCTH
noTpebneHus rasa.
3.3 Ucnosnb3oBaHue
O3 MHBIX XPaHHJIHII,
MoTpeOuTENeH-PEeryasaTOpOB, HII;IT?;};?TI;P;I
PE3CPBOB MPOIYCKHON 4 Iloaroroska k VYcTHBIH ompoc MK-2.1
CrocoOHOCTH
ra3oTPaHCIOPTHBIX CUCTEM, aiiﬁ:{?ﬁiﬁM

YCTaHOBOK IPOTaH-0yTaHo-
BO3/YIIHBIX CMecel 1




COKVDKCHHBIX TIPHPOIHBIX
Ta30B, aKKyMYJIHPYIOIIEH
€MKOCTH MarucTpanbHBIX
Ta30IpPOBOJIOB.
Omnpenenenne pacueTHHIX
pacxoJ10B raza. Metoasl
pacdeTa ¢ UCIOIb30BaHUEM
K03 GUIIUEHTOB
OJTHOBPEMEHHOCTH U

k03¢ durmeHToB
HEpPaBHOMEPHOCTH.

Wroro no paszneny

16

18

4. 4. Tunpasnudeckuii pacuer
ra30BbIX CETEH

4.1 Onpenenenue moTepb
JIaBJICHHSI B Ta30TPOBO/IAX C
Yy4ETOM U3MEHEHUS
IUIOTHOCTH Ta3a.
Koadpuuuent
C)KUMaeMOCTH T'a3a H ero
y4eT IpH THAPABIHIECKOM
pacdere. PacueTHrie
(hopMyIbl, TaOIULEL,
HOMorpammsl. Pacuer
MECTHBIX CONPOTHBIICHHH.
VY4eT JoNoNIHUTENBHOTO
JaBJICHUSI, BOSHUKAIOIIETO
H3-32 PA3HOCTH INIOTHOCTEH
ra3a M BO3Iyxa

CaMocCTOsATEIbHOE
H3y4eHUe
yueOHOM

TUTEPaTypHI
ITogroroska k
ayIUTOPHBIM
3aHATHSIM

VYeTHbIl onpoc.
ITposepka
MPaKTHUECKUX
3a1aHuI

IK-2.1

4.2 TTocTanoBKa 3a1a4u
pacuera TYINHKOBBIX,
Pa3BETBIICHHBIX U
KOJIBIICBBIX CETCH.
TIpuanumns
SKOHOMHYECKOTO
pacrpeeseHus oTeph
JTABJICHHS B Ta30TPOBO/IAX.
PacuerHas cxema oTnauu
raza u3 cetu. OnpenenexHue
pacuUeTHBIX pacxoJIOB raza
VISl y4aCTKOB, HECYIIINX
MyTEBYIO U TPAH3UTHYIO
HArpy3KH.

CaMoCTOSTENbHOE
H3y4eHue
yueOHOi

JUTEpaTyphl
ITogroroBka k
ayIUTOPHBIM
3aHATHAM

[IpoBepka 3aiaHuid.
Ompoc.

[K-2.1

4.3 Pacyet TynmMKOBBIX
Pa3BETBIICHHBIX Ta30BBIX
ceTell. AJIropuT™
THJPABINYECKOTO pacyera.
Pacuer
TIOTOKOpaCTpeAeTICHHs B
KOJIBIEBBIX CETSX.
AnroputMm pacueta. Pacuer
ceTeil BBICOKOTO (CpeIHEro)
JIABJICHHS C YYETOM
HaJC)KHOCTH 00ECIICUEHMS
MOTpeOuTeNeH ra3oMm .
PacueT KonblLEeBEIX ceTei
HH3KOTO JIaBJICHUS

6,2

CaMoCTOSTENbHOE
H3y4eHue
yueOHoM

JUTEPaTyphl
ITogroroBka k
ayIUTOPHBIM
3aHATHAM

VYeTHBI onpoc.
[IpoBepka
MIPAKTUYECKUX
3aJaHui

[K-2.1

HWroro no pazaeny

20,2

5. 5. PerynupoBaHue 1aBJICHUS
ra3a B TOPOJICKUX CETHX.

5.1 INpuHiumns! paboTsl
PETyISATOPOB AaBICHHS.

CamMmocTogTeapHOoe
H3y4YCHUE

VYeTHBIl onpoc

IK-2.1




Koncrpykuum,
XapaKTepUCTUKU U

y4eOHO
OCHOBHBIC THITBI
JIUTEPaTyphl
PETYIATOPOB JaBJICHHS,
IlonroroBka
UCIIOIb3YEMBIX B CHCTEMax
ayJUTOPHBIM
ra30cHa0XEHUs TOPOJIOB 1
3aHITHUSIM
MPOMBIIITEHHBIX
MPEIIPUATHH.
CamocrosTensHoe
n3ydeHue .
N YHCHH VYcTHBIN onpoc.
5.2 Pacuer npomyckHOM yueOHOM MpoBepKa
CIIOCOOHOCTH PETYIATOPOB JIUTEPaTyphl POBEP
HPaKTHIECKUX
JIaBJICHUSI [onroroska .
3amaHui
ayJUTOPHBIM
3aHIATHUSIM
Hroro no pazgeny 4
6. 6.'azoperynsaTopHbIC CTAHINH
6.1 I'azoperynsTopHble
MYHKTBHI U YCTAaHOBKH.
TexHOIOTn4ecKnue CXeMsl.
O6opynoBanue. Beibop
eTyJISITOPOB JIABJICHUS U YcrHbI onpoc.
E{ yoro (?60 TIOBAHUSA Toaroroska x TIpose KIZ)I
pyT py. ’ 2 ayTUTOPHBIM POBCP TK-2.1
KonTtponbHo- MPAKTHIECKUX
3aHATHSM .
U3MEPUTEIbHBIE TPUOOPHI 3aJaHul
ra30peryyisaTOPHBIX ITYHKTOB
U yCTaHOBOK. ['a30BbIe
CUETUYHKH B PACXOJIOMEPEI.
Nx moxbop u pacyer.
6.2 Yrupasnenue
ruapaBJINYCCKUMU
pexXuMaMu u
TECXHOJOTNYCCKUMU
CamocTrosTenpHoe
MpOIIeCCaMU pacHpe/ieIeHUs
U3y4YeHHE .
ra3a. Crabumm3arus Ge6HOi VYcTHBIH ompoc TIK-2.1
THIPABIHMYECKOTO PEXKUMA B Y
JIUTEPATYpPhI
TOPOJICKHX CHCTEMaX.
YnpasneHue pexuma u3
LIEHTPAJIBHOT'O
JUCTIETYEPCKOTO MyHKTA.
Wroro no pazneny 2
7.7 TeXHUKO-2KOHOMHUYECKHUH
pacder ra3oBBbIX ceTeil.
7.1 Texuauxko- CamocTosTenpHOe
SKOHOMHMYECKOE U3y4eHne DpoHTaIBHBII MK-2.1
000CHOBaHHUE CXEM yueOHO onpoc '
TOPOJICKUX T'a30BbIX CETeH JIATEpaTyphl
7.2 KanuTanoBioxeHus B
JJICMCHTBI CUCTEMBI
ra30CHA0KEHHUSL.
OKCITyaTalluOHHbIE
acxoJipl. Meroauka YerHbIl onpoc.
E aBHleIHI/IS[ B I/IZ;HTOB Tonrotosia Kk Ipose Kri)i
p P : 3,6 ayJTUTOPHBIM POBEp TK-2.1
Pa3paboTka onTUMAaIbHBIX WHIUBHUAYaIbHBIX
“ 3aHATHAM
CXEeM Ta30BbIX ceTei pacueToB

BBICOKOT'0, CPEIHETO U
HU3KOT'O JIaBJICHMS.
TeXHUKO-PKOHOMHYECKHI
pacder JuaMeTpoB ra3oBBIX




cereii. Mcronp3oBanue
BBEIYHCIIMTEIHLHON TEXHUKH
IS TEXHUKO-
HKOHOMHYECKOTO pacyera.

Wroro no paszneny

3,6

8. 8. IIpoMbIlIIEHHBIE CUCTEMBbI

ra3ocHa0KeHHUs

8.1 IMpuHnunuansHbIe
CXEMBI IPOMBIIIICHHBIX
CHCTEM H UX
KJIacCU(pHUKAIIHS.
KonnyectBo n
pacnonoKeHue
ra30peryIsTOPHBIX CTAHIHH.
MexuexoBble ra30poBOIbI
U UX YCTPOMICTBO.
Buyrpuuexossie
ra30mnpoBo/Ibl. PacueTHbie
pacxoJsl ra3a U pacueTHbIE
Tiepera bl JaBIeHHS.
O060oCcHOBaHKE PAaCUETHBIX
napameTpoB. TeXHUKo-
SKOHOMHYECKOE CPaBHEHHE
MPOMBIIIICHHBIX CHCTEM
ra3zocHa0xxeHus. Beioop
ONITHMAJILHOTO BapHaHTa.
OcoOeHHOCTH pacuera
CHCTEM IIpH
PEKOHCTPYKIIUH.

CaMOCTOSITEIbHOE
H3yUCHHE
yueOHOM
JIUTEPATypPhI
IToaroroBka k
ayJUTOPHBIM
3aHATHAM

VYcTHBIH onpoc

IK-2.1

Wroro no pazneny

9. 9. DkcrTyaTanus CUCTEM
rasocHaOxeHus. TexHuka
0e30macHOCTH

9.1 . Opranuzanus
SKCIUTyaTalluy CUCTEMBbI
razocHabxeHust. CiyxObl
SKCIUTyaTaliy. YIIpaBieHne
peXrMaMH NoJiayH rasa.
VYuer u GanaHc rasa.
WcnpiTanue ra3onpoBoioB U
NpUeMKa UX B
SKCIUTyaTalHo.
IIpucoenunenue
ra30IpoBOJIOB K
JIEHCTBYIOIUM Ta30BbIM
CeTSM.

CamocTosITenbHOE
U3yYCHUE
yueOHOM
JIUTEPATyPhI

VYcTHbIi onpoc

TK-2.1

9.2 TIponyBka
ra3onpoBojioB. KoHtpons 3a
COCTOSIHUEM Ta30IPOBOJIOB.
TIpubopHusrit MmeTox.
BrisgBiienye ¥ TUKBUAALIUS
yreuek. [Tpodunakruyeckoe
o0CIy>KuBaHUe, TEKYIIUH U
KalUTaIbHBIA PEMOHTBIL.
HcnpiTanue u npueMKa B
IKCILTyaTalHIo
ra3operyJsiTOPHBIX MYHKTOB
(T'PID). ITyck u Hanaznka
obopynoBanus. Konrposs
pab6ots I'PTI,

CaMOoCTOSITEIbHOE
U3y4eHue
y4eOHO

JUTEPaTyPHI.
Brimonaenne
AIIP

IIposepka AIIP

IK-2.1




npoduiIaKTH4ecKoe
00CITy>KUBAaHUE U PEMOHT.

Uroro no pazneny

10. 10 Cucremsl cHaOKEHUS
MOTpeOuTENeil CKMKESHHBIMH
YIJICBOAOPOTHBIMU I'a3aMH

10.1 CsoiicTBa
WHAUBHUYaTbHBIX
YTIIEBOJIOPO/IOB B )KMIKOHN U
napoBoii (azax, BXOAAIINX B
COCTaB CXKMDKCHHBIX I'a30B.

. CamocrosTensHoe
CMmecH ra30B 1 KHJIKOCTEH.
H3y4YeHHe
Pacuer cocrasa cmecu. N
N y4eOHO
Pacuer cocraBa aByxdazHoi N
JIUTEPATYPHI VYcTHBIH ompoc IK-2.1
CMecH YIJIeBOJOPOAOB.
[loaroroska k
TexHoorn4eckas cxema
. ayJUTOPHBIM
ra30HaNoIHUTEIBHON
3aHATHIM
craniu. OCHOBHBIC
COOPYKEHHUSI. 4
Mzorepmmueckue
xpaauiwma. Tparcmopt
C)KIKCHHBIX I'a30B
10.2 ®uznyeckue
MPOIIECCHI, IPOTEKAOIIUE B CaMmocrosTensHoe
YCTaHOBKax U3y4YeHUE .
N VYeTHbIH onpoc.
YIJIEBO/IOPOIHBIX T'a30B Y y4eOHOI
. ITposepka
notpeburenei. Harpes JTUTEPATYPHI TK-2.1
MPaKTUYECKUX
JKUJIKOCTH, HUCIIApEHHE, [Monroroska B——
C)KUT'aHUE UCTIAPUBILUXCS ayJUTOPHBIM
[1apoB, B3aUMHasl CBSA3b OTUX 3aHsaTusM AITP
MIPOLIECCOB
HWroro no pazaeny
11. 11. TeopeTnueckue OCHOBBI
CKUTaHUs rasa. ['a30Bble TOpenku
U X OCHOBHBIE XapaKTEPUCTUKH.
Pacuer razoBbIx ropesox
11.1 . Cropoctb
XUMHUYECKUX PEaKLnH.
OHeprus aKTHBalWU. 3aKOH
Appennyca.
KonnenTpanuonssie
TPaHMILIbI BOCTITIAMEHEHHUSI.
OCHOBHBIE PEKUMBI
pacrpocTpaHeHus IUIaMEHH.
CKOpOCTh HOPMAJIBHOTO
ACTIPOCTPaHCHUSI.
IéTa6II)/I . 31; s CamocrosTensHoe
4 H3y4YeHHE Omnpoc MK-2.1
JIAMAHAPHOTO TJIAMEHH Ha
JIUTEPATypPHI

ropeske. SIBjaeHue Mpockoxa
U OTPBIBA [UIAMEHH.
YcnoBusl, onpenestonue
IIPOCKOK U OTPBIB IJIAMEHHU.
Kputnueckuii rpaguent.
PazButune TypOyneHTHOTO
(akena. Pasmeps! dakena.
JuddysnonHoe ropeHue.

Juddysuonnoe
JaMHUHAPHOE TUIaMSL.




TypOyseHTHBII ra30BbIi
(haken. O6pazoBanue
TOKCHUYHBIX BEIIECTB MPH
COKUTAHUU ra3a

11.2 . Knaccuduxanus u
OCHOBHBIC 3JIEMEHTEHI
ra3oBbIX ropenok. CrocoObl
OpraHHU3alUH IpoIecca
TOpEeHHSI.
CwMmeceobpa3oBaHue.
MuTencuBHOCTH TIpoIIECCa
C)KUTaHUS rasza

IToaroroBka
ayJTUTOPHBIM
3aHaTusMm AITP

VYerHbIi onpoc

IK-2.1

11.3 . Pacuet arMocdepHbIX
ropesiok. Beibop pacueTHbIX
mapamerpoB. Pacuer
9KEKIIHOHHBIX TOPEIIOK
THOJIHOTO NPEIBAPUTEILHOTO
CMEIIICHHS ra3a ¢ BO3AYXOM.
Pacuer TypOyIeHTHBIX U
HOJIOBBIX TOPEIIOK

ITogroroBka k
ayJUTOPHBIM
3aHaTusam AITP

[IpoBepka
BeInoHeHus AITP

[K-2.1

Wroro no pazneny

12. 12 T'a3ocHa0OxeHne 3MaHU

12.1 VecrpoiictBo
BHYTPHUIOMOBBIX
ra3omnpoBooB. ['a3oBbIe
rpuGopsl. [TMUTHL
Bogonarpesatemn.
ABTOMaTH3aIHsI TPUOOPOB.
VcranoBka. OTBOJ
MIPOJYKTOB CrOpaHus.
T"a3oBoe oToIIEHHE.
OTonuTeNbHBIE TTEYH.
T"a30BBIE KAMMHEL,
kanopudepbl, KOHTAKTHBIC
BO3/lyXOHAarpeBaTey.

IToaroroBka x
ATIIP

VYcTHBIi onpoc

[K-2.1

12.2 T'uppaBauyuecKui
pacueT BHyTPUIOMOBOI

ceTH ra3onpoBOJIOB.
Pacuer

IlogroroBka k
AIIP

Komnmoxsuym

IK-2.1

Wroro no pazneny

48,3

Wroro 3a cemectp

14

28

28

60,9

3a0

Htoro no JUCHOUITIIINHE

14

28

28

109,2

3a4eT C OICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIIOTUH B MPETOAaBaHUH TUCIHUILIHHBI «I a30CHa0KeHUE»
HCIIOJIB3YIOTCS TPAAULMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

1. {mst popMuUpOBaHUS HOBBIX TEOPETHUECKUX U (PAKTHUYECKUX 3HAHHNA
HCIIOJB3YIOTCS JIEKIUU:

0030pHBIE — JUIsl pACCMOTPEHHUSI 00X BOIIPOCOB U MOHATHH Kypca «BeHTunsanusy,
KOTOpBbIE HEOOXOMMBI [T CUCTEMATH3aIUU U 3aKPEIUICHUS 3HAHUH;

UH(POPMALMOHHBIE — [T 03HAKOMJICHHSI C OCHOBHBIMHU TPUHITUIIAMU
IIPOCKTUPOBAHUS U PACUETOB KOTEIBHBIX arperaToB, a TAKXKE I U3y4EHUs MIPOLIECCOB,
IIPOUCXOIAIINX B 2JIEMEHTAX KOTEJIIBHON YCTAHOBKHY;

poOJIeMHBIE - TSl Pa3BUTHSI UCCIIE0BATEILCKUX HABBIKOB U M3Y4YEHUS CIIOCOOO0B
pelieHus 3a1a4.

2. JIns mpruoOpeTeHns HOBBIX (PaKTUUECKUX 3HAHUI U MPAKTUYECKUX YMEHUN
HCIOJIb3YIOTCS IPAKTUYECKHUE 3aHATHS:

IPaKTUYECKOe 3aHATHE B pOpME NPAKTUKyMa — OpraHu3anus yueOHoi padoTsl,
HalpaBJICHHAs HA PeLIeHHEe KOMIIJIEKCHON y4eOHO-II03HaBATEIbHOM 3a1auu;

pa30op pe3ynbTaTOB TEMATUYECKUX KOHTPOJIbHBIX paboT, aHaJIN3 OLIHOOK,
COBMECTHBII TOMCK BAPMAHTOB PallMOHAIBHOIO PELIeHUs y4eOHON IpoOIeMbl.

3. J11st mproOpeTeHns: HOBBIX TEOPETUUECKUX U (haKTHUECKUX 3HAHUM,
KOTHUTHUBHBIX U MPAKTUUYECKUX YMEHUH HCIIONIb3YETCsl CAMOCTOsITeNIbHAst padoTa:

CaMOCTOSTENIbHOE U3yUeHHe yueOHOM JuTepaTyphl, KOHCIIEKTOB JIEKLUi;

HOJTrOTOBKA K ayJUTOPHBIM KOHTPOJIBHBIM paboTam;

BBINOJIHEHUE KYpCOBOM pabOThI.

4. Jlns npoBeieHHsI 3aHATUI B UHTEPAaKTUBHOU opme:

OpHUEHTaIUs CTYJICHTOB Ha 00pa30BaTe/IbHbIE HHTEPHET-PECYPCHI.

paboTa B KOMaH/I€;

CEeMMHAP-AUCKYCCHsI — KOJUIEKTUBHOE 00CYX/I€HUE KaKoro-1100 CIIOPHOIo BOIIPOca,
po0JIeMBbl, BBISIBIEHUE MHEHUI B IpyIine

B xone npoBeieHNS 3aHATHI MPEAyCMaTPUBACTCS UCITOJIE30BAHUE CPEJICTB
BBEIYUCIIUTEILHON TEXHUKU ITIPpU BBIITOJHCHUHW WHAWBUAYAJIBbHBIX 3&)13HPII>1, KOHTPOJIbHBIX
paboT, KypcOBOTO MPOEKTA.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEILHOM padoThl 00y4YaoImuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4HbIe CpeACcTBA 1JIsl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTieyeHne TUCIMITHHbI

a) OcHoBHas JUTEpaTypa:

1. [u6eko, A. C. I'azocHabxenue : yuedHoe nmocodue / A. C. [llubexo. — CaHkT-
ITetepOypr : Jlanp, 2019. — 520 c. — ISBN 978-5-8114-3662-0. — Texkcr :
AJIEKTPOHHBIN //JIaHb : anekTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/125714 (nata obpamienus: 26.03.2026). — Pexxum poctyma: 1jis
aBTOPU3. MTOJIb30BATEICH.

2.2. lllkapoBckuid, A. JI. 'azocHabxenue. Mcnonb3oBaHue ra3oBoro TOIIMBa :
yuebnoe nocodue / A. JI. llIkaposckuii, I'. I1. Komuna. — Canxkr-IletepOypr : Jlans, 2020.
— 140 c.— ISBN 978-5-8114-4055-9. — TekcT : 31eKTpOHHBIH // JIaHb : 31€eKTPOHHO-



https://e.lanbook.com/book/125714

oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/130164 (maTta oOpaiieHus:
26.03.2026). — PexuM moctyna: uisi aBTOPU3. IOJIb30BATEICH

0) /lomoJiHUTe IbHAS JIUTEpaTypa

1. Tomsix, C. A. I'a3ocHaOKEeHHE KUIOTO palioHa ropojia : y4eOHO-METOIUIECKOe
nocobue / C. A. T'omsix, M. C. Yisixos, U. E. Cukepun ; MI'TVY. - Marautoropck : MI'TY,
2015. - 1 snextpon. onr. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/590. - TeKcCT : 3JIeKTPOHHBIH.

B) MeToanyecKkue yKazaHus

1. 'mapaBnuyeckuii pacyeT CUCTEM ra30CHa0KeHus : yueOHoe nocobue [11st By30B] /
E. b. Aranutos [u np.] ; Marautoropckuii roc. texuuueckuit yu-t um. I'. Y. Hocosga. -
Maruurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1509-1.
- 3aru. ¢ Tutyd. ’kpana. - URL:https://host.megaprolib.net/MP0109/Download/MObject/2515
- MakpooObeKT. - TeKCT :37eKTpoHHBIN. - CBeneHus qoctynHsl Takke Ha CD-ROM.

B) MeToauuyecKue yKa3aHus:

r) [Iporpammuoe obecneuenue u UnTepHeT-pecypcebi:

IIporpammuoe obecnevyenue

Haumenosanue .

o Ne norosopa Cpox neicTBUs IMLIEH3UU
7Zip cB00OOIHO pactpocTpansemoe [10 0eccpouHo
bpayzep Mozilla

paysep cB00OOIHO pacnipocTpansemoe [10 0eccpouHO
Firefox
bpaysep Yandex |cBoGonHo pactnpocTtpansemoe [10 6eccpoyHO
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpouHo
IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
HazBanwue kypca Ccbuika
HanmonaneHas uHpOpMamoHHO-aHATUTHYECKAST URL:

cucrema — Poccuiickuii nuiekc HaygHoro nutupoBanus | https://elibrary.ru/project risc.
(PUHLI) asp



https://e.lanbook.com/book/130164
https://host.megaprolib.net/MP0109/Download/MObject/590
https://host.megaprolib.net/MP0109/Download/MObject/2515
https://elibrary.ru/project_risc

https://www.rsl.ru/ru/4readers
/catalogues/

Poccuiickas ['ocynapcrBennas ounbnuoreka. Karamoru

DnexTpoHHbIe pecypcbl oubnmmoreku MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne IUCHMIJINHbI (MOIYJIA)

MarepuanbHO-TEXHHUECKOE O0eCIIeUeHHE AUCIUIINHBI BKIHOYALT:

JlexunonHble aynuTopuy MynbTUMEIUIHBIE CPEACTBA XPAHEHUS, IIEpEIadu U
npeacTaBiIeHus nHPopMalnu (MHTEPAaKTUBHAS TOCKA B KOMILUIEKTE C IPOEKTOPOM H
KOMITBIOTEPOM).

JleMOHCTpalMOHHbBIE CTEH IbI, TUIAKATHI, HATJISATHBIC TIOCOOHSL.

JlaGopatopus JleMOHCTpAallMOHHBIE CTEH/IbI, TNIAKATHI, HATJISHBIE TTOCOOHS

MaxkeTsl Tra30BBIX IUIUT, KOTia, [ PY

[Tomemenus 1 camocTosTebHON padoTel  [lepcoHanbHbIE KOMITBIOTEPHI C
nakerom MS Office, Beixogom B IHTEpHET | € JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

AyIuTopuH A1 IPAKTUYECKUX 3aHATUH, TPYIIIOBBIX UHIUBHYaIbHBIX
KOHCYJIbTAIM, TEKYILIETO KOHTPOJISA M TPOMEXYTOUHOW aTTecTaluu J{eMOHCTpallMOHHbIe
CTEH/IbI, TJIAKaThl, HATJISAHBIE TIOCOOUS

[TomemeHus U1 XpaHEHHS. U TPOPUIAKTHYECKOTO 00CITyKHMBaHUS Y4eOHOTO
obopynosanus Llkader u cremmaxu A XpaHeHUs] y4eOHO-METOIMUECKON IOKYMEHTAIINH,
y4eOHOro 000pyAOBaHUS U YUeOHO-HATTSAHBIX TOCOOUIL;

MHCTPYMEHTBI U1 000py/0BaHHE sl OOCITYKUBaHUS


https://www.rsl.ru/ru/4readers
https://host.megaprolib.net/M

IMpuioxenue 1
YueOHo-MeTOqUUECKOE 0DecTIeYeHHe CAMOCTOSITEJIbHOI PaGoThl 00yYaI0IUXCS
I[IpumepHasi CTPYKTypa U copepKaHue pa3aesia:
[Mo aucrurmuHe MpeycMOTPEeHa ayIUTOPHAS ¥ BHEAYIUTOPHASI CAMOCTOSITENNbHAs paboTa 00yJaroInXCs.

AynuTopHasi caMOCTOsTeNbHAas padoTa CTYACHTOB MPEIIOoJaraeT pPelicHUEe NPaKTHUYSCKUX 3aJad Ha
MPAKTHYECKUX 3aHITHSAX U BHIIIOJTHEHUE JIA0OPATOPHBIX PadoT.

IIpumepHbIe aynuTopHbIe 1adopaTopHbIX padoT (AJIP)
AJIP Ne 1 MaTepuaJjibl, apMaTypa 1 000pyJ10BaHHe ra30BbIX ceTeil
AJIP Ne 2 Ilpu6opsl u anmapaTtypa Ajs ObITOBOT0 ra30cHa0KeHust
AJIP Ne 3 UcnibITanns ra3operyisiTOpHOro MyHKTAa
IIpumepHble ayauTOpHbIe NpakTHYecKue padorsl (AIIP)
ATIP Nel. OcHoBHbBIE CBOWCTBA M TpPeOOBaHUsl, IpedbsiBJisieMble K TOPHOYUM ra3am.
1.PaccuuTaiiTe TEMIOTYy CropaHus ra3a, MIMEIOIIEro CIeAyOIUi 00bEeMHBINH COCTAB:
CH4=95%; C2H6 = 4%, CO2 = 1%.
2.IlpenenbHble HOPMBI COACPIKAHUS ITPUMECEH B ra3000pa3HOM TOILIUBE.
AIIP Ne2. I"'azoBble CKBa:XKMHBI, UX OypeHHe U YcTpolicTBO. O0BsI3Ka ra30BbIX CKBaKUH.
1.Hapucyiite cxeMy U U3J0KUTE YCTPOMCTBO ra30BOM CKBaXKUHBI
2. BeimonHuTe 00BS3KY Ta30BbIX CKBayKUH

AIIP Ne3. OOpaOorka rasza. Ocymka ra3a M O4MCTKa OT cepoBoaopona. Omopusanus rasa u
0I0pPU3alMOHHbIE YCTAHOBKH

1.3apucyiite cxeMy o0pHU3alIMOHHOM ycTaHOBKH. OXapakTepusyiTte ee paboTy
2. 3apucyiiTe cCXeMy yCTaHOBKH JJIs OCYIIKH ra3a. OxapakrepusyiTte ee padboty

AIIP Ne4. Cxema MarucTpajbHOro ra3omnpoBoaa u ero coopy:kenuii. IlogzemMHble XpaHWJIMINA.
Pabouyast eMKOCTH ra30XpaHUIMIIA

1. Pa3paboraTh cxeMy ra30TpaHCIOPTHOM CHUCTEMBI. YKa3aTh Ha CXeMe MMPOMEKYTOUHYIO KOMITPECCOPHYIO
CTaHIUIo, TpoMbicioByto ['PC, mom3eMHOe XpaHWIIHIIE Ta3a, CenapaTopbl, CKBKUHBI H JIp. OOBEKTHI, a
TaKXe 3allOpHYIO apMartypy.

ATIP NeS. YeTpoiicTBO M KOHCTPYKIIMH HAPYKHBIX ra30IPOBOI0B.

1.IlocTpouTh NPUHLIMIHMAIBHYIO CXEMY paclpeleInTeIbHON CUCTEMBI ra30CHA0XKEHUs KPYITHOT'O Fopoa.
O060CcHOBATH MMOCTPOCHUE.

2.0npenenuTs pacueTHBIN nepemnajn qaBiaeHus B ra3oBoil cetu ot I'PII Ha BBoAE B mpoMmpeanpusiTue 10
TOPEINOK, eCITU IOMyCTHUMas IIeperpy3Ka arperatoB coctaBngeT 15%, a MuaumainbHas Harpyska cetu 60%.

AIIPNe6. ApmaTtypa u 000pyA0oBaHUE ra30MPOBOIOB.

M3ydeHne mo karajoraM OTEYECTBEHHBIX M 3apyOEXHBIX MPOHM3BOJIMTENEH T'a30BOTO OOOPYIOBAHHUS U
apMaTypsl

AIIP Ne7. PacueT roaoBoro norpedjeHus ra3a noceJikaMmu 1 ropojgamMu.



1.0mpenennuTh KOIMYECTBO JKHTENEH B rasocHabkaeMoM paiioHe. [ImaHel MUKpOpalOHOB W WX
KOJIMYECTBO B3STh U3 [3] COrIacHO BapUaHTY 3aaHUs

2. Paccunrars moTpeOieHne ra3a ropoIoM Ha OTOMHUTENbHBIE HYXKIbl ¢ HaceneHweMm B 100 TrIC.
YEIIOBEK

ATIP Ne8. Pacuer roaoBoii 4 CyTo4HOil HEPpABHOMEPHOCTH.

I.HSY‘II/ITB MCTOAUKY OIPCACTICHUA MAKCUMAJIbHO-YaCOBLIX PACXOJ0B 11O KO3(1)(1)I/IHI/IGHT3M
OIHOBPEMEHHOCTH.

2.M300pa3uts 1 MpoaHanu3upoBaTh FOAOBON Ipaduk moTpedaeHus ra3a

AIIP N9,10. OmnpenejieHue pacyeTHBIX PAcXoaoB rasza. MeToabl pacyeTa ¢ HCIOJb30BAHUEM
K03((pHUMEHTOB 0JHOBPEMEHHOCTH U KO3 (PHIHMEHTOB HEPABHOMEPHOCTH.

1.Ucnonme3yst pe3ynbrarel pemeHust AIIP Ne7 paccumrtarh pacxompl Tra3za paBHOMEPHO
pacripene/icHHBIMU  TOTPEOUTENIIMA Ha KOMMYHAJbHBIE HYXKJIbL. PacueT NTpOW3BECTH I Tpex
MHUKPOPAOHOB.

2.0mpenenuth pacxojbl Ta3a COCPEAOTOYCHHBIMHM IMOTPEOMTESIMA CPEIHEr0 JaBJICHUS.
[lepeuens morpeduTeneli B3sTh U3 [3] coracHo BapuaHTy 3ajanus. O003HAUNTh OTPEOUTENCH Ha TIaHaX
MHUKpPOpPailoHOB

AIIP Nell. OnpeneneHue moTepsb 1aBJdeHUs] B Ta30MPOBOAAX € Y4eTOM M3MEHEeHUs IUIOTHOCTH rasa.
Ko3ppuuuenT cxumaeMOCTH raza M ero y4er IPpH THIPaBJIHYeCKOM pacuyere. PacuerHblie
(opmyiibl, Ta0IMLBI, HOMOTPAMMBI.

1.IlocTpouTh TYNHMKOBYIO Pa3BETBICHHYIO CETh CPEAHETO JABICHUS, UCTIONB3YsI PE3YIbTaThl PEILCHUS
AIIP Ne9,10. Pa3buth ceTh Ha YYaCTKH, OTIPEACTUTH PACXO/IbI Ta3a Ha KAXKIAOM yJacTKe.

AIIP Nel2,13. IlocTaHoBka 3agayM pacyeTa TYNHMKOBBIX, Pa3BeTBJEHHBIX M KOJIBLIEBBIX CeTei.
I puHIUNBI IKOHOMUYECKOT0 pacnpeneleHUus MOTeph AaBJIeHNs B razonposogax. PacueTnas cxema
OTIa4H raza u3 ceTH.

1.IlocTpouTh TYNHKOBYIO Pa3BETBICHHYIO CEThb HU3KOI'O JABJIECHUS, HCIONb3ysd Pe3yJbTaThl pELIeHHS
AITP Ne9,10. Pa3outh ceTh Ha y4acTKH, ONPEACIUTH PACUETHBIE PACXO/IbI I'a3a Ha KaXKIO0M y4acTKe

2. TocTpouTh KONBLEBYIO CETh HHU3KOTO IABICHHS, UCIOINB3Yys pe3ynbrarsl pemenus AITP Ne9, 10.
OnpenennuTts MyTEBbIE U TPAH3UTHBIEC HATPY3KH HA KaXIOM Y4acCTKe.

AIIP  Nel4,15,16. Pacyer  TymHMKOBBIX  pa3BeTBJIECHHBIX  Ta3oBbIX  cereil.  Pacuer
NOTOKOPACNPeAeJICcHHs B KOJBLEBBIX ceTsAX. Pacuer cereil BBICOKOrO (CpelHero) AaBjeHUs C
YYeTOM HAJIe;KHOCTH ofecrevyeHHsl moTpeduTeseil rasom. PacyeT KoJbLEBBIX ceTell HH3KOIO
JAABJICHUSI.

1. Hcnons3yst pesympraTsl AIIP Nell,12,13 BBIMOTHUTH THUAPABIMYECKHE pACUETHl TYMHKOBBIX
pa3BETBJIEHHBIX CETEH HU3KOT0 U cpeHero nasieHus. CIIpOeKTHPOBATh M PacCCUUTATh KOJIBLIEBYIO CETh
HU3KOT'O AABJICHUS .

AIIP Nel7. PacueT mMpoIMyCKHOM CIIOCOOHOCTH PEryJIATOPOB aBJIeHHA.

1.Pacuntarh MpoIycKHyIO CIOCOOHOCTH PETYIIATOpA AaBIEHUS , yCTAHOBIEHHOTO B 3aIIPOEKTUPOBAHHOM
I'PII, o6cmy>XKuBaronyM Tpu MUKpOpaiioHa.

ATIIP Nel8 I'azoBble cueTYHKHU U pacxoaomMepsl. X moadop u pacuer.

1. TloaGpaTh M paccuMTaTh ra30BbIE CYCTUYUKH U PACXOAOMEPHI UCTIONB3Ys pe3ynbTaTsel AIIP Nel7 .



AIIP Nel19,20. TexHMKO-I)KOHOMHUYECKOEe 000CHOBAHHME CXeM T'OPOACKHX ra3oBBIX ceTeii.
TexHUKO0-IKOHOMHUYECKHI pacyeT TMaMeTPOB ra3oBbIX ceTeil.

1.BRINOTHUTE TEXHUKO-9KOHOMHUYECKHI pacyeT TYIUKOBOM CETH HU3KOTrO JABJICHUS,
ucnonb3ys pe3yiasTaTsl AITP Nel4-18.

ATIP Ne21,22. TlpuHuMnuajJdbHble CXeMbl NPOMBIILIEHHBIX cucTeM. MexKiexoBble ra3onpoBoabl U
HX YCTPoiicTBO. BHyTpuuexoBbie ra3onpoBoiabl. PacueTHble pacxoabl raza U pacueTHble NMepenabl
JaBJIEHUS.

1.HapucoBaTh ¥ OOBSICHUTH CXEMYy Ta30IpPOBOJIOB arperara, OOOpPYIOBAaHHOTO JYThEBHIMH
TOpENKaMH.

2.HapI/ICOBaTI> CXeMy 00BsI3KH ra3ornpoBoJaamMu arperara rnpu O60p}/ILOBaHI/II/I €0 IXKCKIINOHHBIMHU
TOp€JIKaMU HU3KOI'0O JaBJICHUA

3.I/I306pa3HTe OAHO—U ABYXCTYNECHYATHIC TPOMBIIIJICHHBLIC CUCTCMBI.

4.0npenenutb pacdyeTHbIE PAcXolbl ra3a IMPOMBIIIICHHBIMU HOTpebutensmu. KommuecTBo u
nepeveHb moTpeduTeNeil BEIOpaTh coriacHo BapuanTy. OO0CHOBAThH pacueTHBIE TapaMeTphI.

ATIP Ne23. YnpasJ/ieHue peskuMaMu IOAa4M ra3a. Yuert u 06ananc raza. UcnbiTanue razonpoBoaoB u
npueMKa MX B 3Kcmiayatanuio. [IpucoeqnHeHue ra3onpoBoaoB K AefiCTBYIOIIMM Ia30BbIM CETSIM.
IIpoayBka razonmpoBoaoB. KoHTpPoJb 32 COCTOAHHEM ra3onpoBoAoB. BuisiBieHHe M JUKBHAANMA
yTedek

1.I/I3yquHe JOKYMCHTallU 00 HUCIBITAaHUH ra3ornpoBOAOB, O MPUCOCAMHCHHHU TIa30IIPOBOAOB K
JIEHCTBYIONIM Ta30BBIM CEeTsIM, 00 oOciykuBaHuu razonpoBoaoB u ['PI1 u np.

ATIIP Ne24. CpoiicTBa MHAUBUAYAJILHBIX YIJIEBOAOPOAOB B SKHKOIl M MapoBoii ¢azax, BXOASIIUX B
COCTAB CKHKEHHEBIX Tra3oB. CMecH ra3oB M kujakocTteii. Pacuer coctaBa cMecH.

1. I3yuuTh aquiarpaMmy COCTOSIHHS mpornaHa (OyTaHa)

2. U3o0pasute Ha amarpaMMmMe TEPMOIMHAMHYECKHE IPOIECCH, MPOTEKAIIUE B Tra300a/IOHHOMN
YCTaHOBKE

AIIP Ne2S5. dusnyeckue MNpOLecChl, NMPOTEKaKOIIHe B YCTAHOBKAX YIVIEBOAOPOJHBIX Ta30B Yy
norpedureneil. Harpes skMIKocTH, HCIIApeHHe, CKMTAHUE UCIAPUBIIUXCS MAPOB, B3aMMHAsl CBSI3b
ITHX NPOLECCOB.

1.PaccunTaTh cocTaB napoBoii a3kl M JaBIEHHE CMECH, HaXOAsIIeiicsa B Gauone npu Temneparype 15 °C,
€CJIM MOJIBHBIN cOCTaB XUAKOH (a3l ciemyronuii: npornad 0,8, n300yran 0,2.

AITP No26. TeopeTu4eckue 0CHOBBI CKHTAHHSA Ia3a.

1.PaccunrtaTh COCTaB MPOJYKTOB CrOPaHUs U TEOPETHUUCCKYIO TEMIICPATypy CrOpaHus Ui rasa
cnenyrotero ooremuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

AIIP Ne27. Kaaccupukanusi 1 0CHOBHBIE 3JIeMEHTHI I'a30BbIX ropejok. Crnoco0bl OpraHu3anuu
npouecca ropeausi. Cmeceodpazopanne. UHTeHCHBHOCTE mpolecca C;KUTaHus ras3a.

1.HapucoBats cxemy OsouHO#l 3xeKimoHHOM ropenku [IpomsHeproraza. OOBICHUTH MPUHIMUII €€
paboThI.

2. HapucoBaTh cxeMy TYHENbHON 3KeKIIMOHHOW ropenku . OObsICHUTD MPUHLUI €€ paboTHI.
3. HapucoBatb cxemy ropenku armocheproro tuna. OObICHUTH NPUHLIMII €€ PaObOTHI.

4. HapucoBaTh CXeMy TOPENIKH TYpOYJICHTHOTO CMEIIEHUS KOHCTPYKINH TerIonpoexTa



AIIP Ne28,29. Pacuer aTmocdepHbIX ropejok. Bbioop pacdyeTHbIx mapamerpoB. Pacuer
IKEKIMOHHBIX TOPEJIOK MOJHOTO MPEIBAPUTEILHOT0 CMEIIEHH ra3a ¢ BO3IyX0M.

1.Paccunrates HEOOXOAMMOE aBICHHUE Ta30BO3IYIITHON CMECH B TOJIOBKE aTMOC(EpPHON TOPEIKH,
€CJIM OHA UMEET IMWIMHIPHYCCKUE BBIXOIHBIC KaHAIIBI JUAMETPOM 6 MM U JUTHHOH 12 MM.

2.Kak ompenenuts mapaMeTpbl aTMOC(PEPHON TOPEIKH, CIIPOCKTHPOBAHHON IS MPUPOTHOTO Tasa,
€CJIM €€ HY>KHO HCITIOJIb30BaTh JJIsl IIporaHa’?

3.CocTaBbTe aIrOPUTM pacieTa 3KEKIIHMOHHOMN TOPEIKH CPETHETO TaBIICHHSL.

AIIP  Ne30. VYerpoiicTBO BHYTPMAOMOBBIX ra3onpoBoaoB. I'azoBble mnpuOopbl. [LauThI
BononarpeBartenu. ABToMaTuzanus npudopos. Ycranopka. OTBoJ NPOAYKTOB CrOPaHusl.

1.13y4nTh yCTPONUCTBO ra30BOM TLTUTHI.
2. V3ydnTs yCTpONCTBO BOIOHATpEBATETIS.
3. [Ipoananm3upoBath CIOCOOBI OTBOJIA IIPOTYKTOB CTOPAHUS

AIIP Ne31,32,33 T'uapaBinyeckuil pacyeT BHYTPUAOMOBOIl  CeTH ra30NpoBOIOB. Pacuer
ABIMOXO/10B.

1.IlocTpoUTh aKCOHOMETPHUUECKYIO CXEMY BHYTPUIOMOBOU ceTu razornpoBooB corigacHo [[OCT
21. 609 — 2014. Xwunoe 31aHKMEe BBIOpATh MO CTPOMTEIHHOMY KaTaJIOTy COIJIACHO BapuaHTy. Ha cxeme
yKa3aTh pacyeTHBIE PacXO/Ibl ra3a Ha KaKIOM y4JacTKe.

2.Iloka3aTe pa3BOJKYy BHYTpUIOMOBOM cetu razomnpoBogos coriacHo ['OCT 21. 609 — 2014 na
TUTaHE BTOPOTO 3TaXa 37[aHus. YKa3aTh HEOOXOIUMYIO apMartypy.

3.BBINOTHUTE TUAPABIUYECKHUM PACUET BHYTPHIOMOBOM CETHU ra30IPOBOIOB.
KypcoBoii npoekr:

Llenv evinonnenus kypcosoco npoexma «l'a3ocHabkeHHe Tropojia, IMOCENKa WIH MPOMBIIUIEHHOTO
MPENNPUATHS) - MPAKTUYECKOE 3aKPEIUIEHHE TEOPETHYECKOTO Kypca W TPHOOpETeHHEe CTYACHTaMHU
pacueTHBIX HAaBBIKOB I10 NMPOEKTHPOBAHUIO HAPYKHBIX MU BHYTPEHHHUX CHCTEM ra30CHA0KEHHs, OCBOCHHE
METOJHK THIPABINIESCKOr0 pacuéra ceTei ra30CHa0KEHUS CPETHEr0 U HU3KOTO JTaBJICHUH.

Cooeporcanue u o6vem Kypcogou pabomul:
1. PacueTHO-TIOSICHUTEJIbHAS 3ATHCKA!

a) OI'JIaBJICHHUEC, HMCXOAHBIC ITaHHBIC (TeXHI/I‘-IeCKaSI XapaKTCpUCTHKA 3AaHHA, KIMMATUYCCKUE IOaHHBIC
paﬁOHa CTPOUTEIILCTBA, COCTAB U XaPAKTCPUCTUKA IPHUPOJHOTO ra3a);

0) onpeiesicHNe KOJIMUECTBA KHUTEIICH B ra30CHA0KaeMOM paiioHe;

B) OIIpelelieHne pPACYETHHIX PAcXO0B Ta3a PaBHOMEPHO pACIIPENENICHHBIMH W COCPEIOTOYCHHBIMU
MOTPEOUTEISIMU;

T') BEIOOP CUCTEMBI Ta30CHA0KEHMsI U onpeaeeHue konndectsa [Pl
1) pacyeT MPOIYCKHOI CIIOCOOHOCTH PETYIIATOPOB JaBICHUS,

€) TUAPaBIMYECKUI pacueT CeTH CPEIHEro JIaBICHMUS;

) THAPABIMYECKUN pacueT BHYTPUIOMOBOI pa3BOJKH rasa;

3) pacyeT ra30CcHa0KeHuUs TPYIIIBI 3ITaHUIl MUKPOpalioHa;

1) THIPABIMYECKUN pacueT KOJNbLEBOW CETH HU3KOTO aBJICHHSL.

OO0t 00beM MOSICHUTENNBHOM 3amucku 25-30 cTp.



2. I'padguyeckasi yacTb padoThl.

I'padryeckas yacTh MpoeKTa NOHKHA OBITH MpeACTaBicHa B Buje JIUCTOB  (dopmaT A3). Ha atux nucrax
KOMITAKTHO pa3MeIeHbI Te YSPTEIKU U PUCYHKH, KOTOPBIE COMPOBOXKAAIOT TEKCT MOSCHUTEIHHON 3aIHCKH,
a UMCHHO:

1. [Inman muKpopaiioHa ropoma ¢ HaHECCHHBIMH Ha HETO COCPEIOTOUYCHHBIX MOTpeOMTENel Tasza
CPEIHETO U HU3KOTO JABIICHUS .

2. IIman MukpopaiioHa ropoa ¢ pacdeTHON CXeMOM CeTH ra30CHA0KEHHSI CPESIHETO
JIABJICHUS .
3. [lmar BTOpOTO ATa’ka JKWIOTO JOMa C OOO3HAYEHHWEM Ta30BBIX MPUOOPOB W BHYTPHUIOMOBOMN

pa3BOJIKM rasa.
5. AKCOHOMETpHYECKAsl CXeMa BHYTPUIOMOBOU Pa3BOAKH rasa .

6. [Imarm MukpopaiioHa TopoJa ¢ PacUeTHON CXeMOW CeTH Tra30CHAOXKEeHWs] HU3KOTO JaBICHUS IS
TPYIII 3aHUH MUKPO

7. [lnan MuKpopalioHa TopojJa ¢ PacyeTHOM CXEMOU KOJIBLIEBOM CETH Ta30CHAOXKEHHSI HU3KOTO
JTABJICHUS.



IIpunoxenne 2
OuneHouHbIe CpeACTBA VIS IPOBE/IeHNs IPOMEKYTOYHOH aTTecTaluu

Kon
NHaukaTop A0CTHKEHHUS
HHINKAT OueHOYHBIE CPEICTBA
opa KOMIIeTeHIIMH

[IK-2: CmocobeH TMOATOTOBHTH NPOCKTHYIO MOKYMEHTAIMIO 110 OTIACIHBHBIM y3JIlaM M JJEeMEHTaM CHCTeM
ra3opacrpeesieHus U Ta30ToTPeOICHNUS, TSI BHYTPSHHUX T'a30IIPOBOIOB U TA30UCIIOIB3YOMIETO 000PYIOBAHNUS, a TAKKE
10 HapY’>KHBIM TAa30BBIM CETSIM 00BEKTOB KAIIMTAIIEHOTO

[K-2.1 Beimonnser paboThI no | TeopeTuuyeckue BOMPOCHI K IK3AMEHY:
MPOCKTUPOBAHUIO  HApPYXHBIX U | 1. OCHOBHBIE CBOWMCTBA M COCTaB ra3000pa3HOro TOILTHBA.
BHYTPEHHUX Ta30BbIX ceTed u ux | 2. Knaccugukarmu ra30Boro TOIUTHBA MO Pa3HBIM
2JIEMEHTOB MpU3HAKaM.
3. YCTpOICTBO Ta30BbIX MECTOPOXKICHUM.
4. Bust 00pabOTKH MPUPOIHBIX TA30B.
5. [IpuHIMIHaTBHAS cXeMa YCTPONHCTBA MaruCTPaIbHOTO
ra30IpoBOA.
6. Xpanunuiia rasa.
7. Krnaccugukamms ropoJCKIX ra30poBOIOB B 3aBUCHIMOCTH
0T MaKCHMAJIBHOTO JAaBJICHUS Ta3a.
8. Knaccugukamus ropocKux ra3ompoBOA0B 0 YHACITY
CTyneHel JaBieHusl.
9. CyTb HEPaApPXUYHOCTHU TOPOJICKOM CUCTEMBI
ra30CHa0KEHUsL.
10. IIpuunnbI, 00YCTaBIMBAOIINE COBMECTHOC IIPUMCHEHHUE
HECKOJIBKHX CTyNEHEH JaBlieHHs ra3a B ropojax.
11. Knaccugukariust ropoICKUX ra30ImpOBOIOB 10
HA3HAYCHHUIO.
12. IIpeumymiecTBa 1 HEAOCTATKU KOJIBLIEBOU CXEMBI
ra30IpoBOa MO CPABHEHHIO C TYITHKOBOM.
13.  TpyOs1, apMarypa u 000pyIOBaHHE Ta30MPOBOIOB.

14 HepeXO,Z[LI ra3onpoBOAOB UE€PE3 CCTCCTBCHHBIC U
IMCKYCCTBCHHBIC MPCIIATCTBUA.

15. Mecra ycTaHOBKU OTKJIIOYAKOIIUX YCTPOMCTB Ha
ra30MpOBOAAX.

16. Buasr HepaBHOMEPHOCTH B CLIOCOOBI PEryIHPOBAHUS
[HEpaBHOMEPHOCTH NOTPeOICHHS ra3a.

17. [IprunHBI XUMHUYIECKOI KOPPO3UHU MaTepHaa Tpyo
ra301poBOI0B. METObI 3allIUTHI.

18. IIpu4nHBI 1 MEXaHU3M SIIEKTPOXUMHUUECKON KOPPO3UU
MaTepHuaia TpyO ra3onpoBojoB. MeToabl 3anThI.

19. [IprauHEI AIEeKTPHYECKON KOPPO3UH MaTepHraia Tpyo
ra30npoBOZOB. METO/BI 3aIUTHI.

20. [TaccuBHBIE M1 aKTHBHBIE METO/IBI 3AIIUTHI Ta30TIPOBOIOB
0T KOPPO3HUH.

21. Pacuer rogoBoro noTpedieHus raza ropoaoM.

22. Hane:xHoCTh pacnpenennTenbHbIX CUCTEM
ra30CHa0XEHUsl, ITyTH TIOBBIIICHHS HAZEKHOCTH.

23. [Toxa3zarenu HaJEKHOCTH PaCHPEICIUTEIBHBIX CHCTEM
ra30CHA0XKEHNUS: TOJITOBEYHOCTh, PEMOHTOIIPUTOAHOCTD U JIP.

24. TeXHHKO-I)KOHOMHUYECKUI pacueT ra3oBbIX ceTeil

TeopernyecKkue BONPOCHI K 324€TY:

1. TIpuHIMIIBI IPOEKTUPOBAHMS TPaAcC ra3opoBO/Ia, YHCIIA
u pacnonoxenue I'PIT.

2. YcioBus NPUCOCIUMHEHMS PA3IMIHBIX OTpeOUTENeH K
ra30BbIM CETSIM.

3. OcHOBHBIE TIpaBHJIa NPOKIIAKH TOJ3EMHBIX
Ta30IPOBOIOB.

4. OcHOBHBIE NpaBUiIa MPOKJIAIKHA HAI3€MHBIX
Ta30IPOBOIOB.

5. TlpuHIMITEI IPOEKTHPOBAHUS M THAPABIHYECKOTO
pacyeTa TYNHKOBOM pa3BEeTBIECHHON ra30BOM ceTH
HU3KOTO JIaBJICHUSL.




6. AJNTOpUTM I'HAPABINYECKOIO pacyeTa TYIUKOBOH
pa3BETBICHHOM ra30BOM CETHU CPEIHETO JABIICHHUS.

7. IIpuHIUIBI NPOSKTUPOBAHMS ¥ THIPABINYECKOTO

pacuera KoJblLieBOM Pa3BETBICHHOM ra30BOil ceTu

HU3KOTO JIaBJICHUS.

Texuonornueckue cxemsl ['PI1, ['PY

Texnonoruueckyto cxemy 'HC u ocHOBHBIE ITpoIiecchl

HepeMeIeHHs] CKIDKEHHBIX Ta30B

10. VYcrpo#cTBO U IPHHINAT PabOTHI TOPETKH HH(PPAKPACHOTO
W3ITy4eHUS

11. YcTpoHCTBO M MPHUHITUI PabOTH Ta30Ma3yTHOM TOPEIIKH.

12. YcTpoHcTBO BHYTPHIOMOBEIX T'a30IPOBOAOB

13. VYcnoBus ycTaHOBKHMTa30BBIX IPHOOPOB B KMIIBIX TOMaX.

14. TlpuHimn pacdyera JIMOXOOB IS OTBOJA IPOAYKTOB
CropaHus OT BOJOHarpesareneil.

© ®

[IpnMepm,le NMPAKTUYCCKUE 3aJaHUA JISl DK3aMEHa:

1.PaccunTaiiTe =~ TEIJIOTYy CrOpaHUs TIa3a, MMEIOIIEro
cexyron il 00BEeMHBIN COCTaB:
CH4=95%; C2H6 = 4%; CO2 = 1%.
2. 3apucoBaTh CXEMY M H3JI0XKHUTb YCTPOWCTBO TIa30BOM
CKB)KHBI
3. BeimosiHuTe 00BSA3KY I'a30BBIX CKBAYKHH
4.3apucoBaTb CXeMy OJOpPU3AaLMOHHOM YCTaHOBKU U
lOXapakTepHu3oBaTh ee padboTy
5 .Omnpenenuth pacueTHBIA Tepemnaj NaBleHUS B ra30BOM
cetu ot I'PIl Ha BBoAE B mpoMIpeAnpUsITHE O TOPENOK, €CIHU
lmorrycTuMasi  meperpyska  arperatoB  cocraBiuger  15%, a
IMUHUMAaJbHAas Harpy3ka cetu 60%.
7. Paccuurath moTpeblieHHE ra3a rOpoJOM Ha OTOIHUTENIBHbBIE
HY>XJbI ¢ HacesieHueM B 100 ThIc. yenoBek
8. H300pa3uth W mpoaHATM3UPOBATH TOJOBOH Tpaduk
MmoTpeOIeHus ra3a
9.Paccunrath pacxosl rasa PaBHOMEPHO
[pactpe/ieIeHHBIMI ~ TIOTPEONTENSIMA Ha KOMMYHAJIbHBIE HYKIbI,
eciii B MuKpopaione npoxusaetr 7000 yenoBex.

10.0mpenenuth pacxojpl Traza COCPEIOTOYCHHBIMHU

MOTPEOUTESIMH CPETHETO AABIICHHUS.
11. OOBACHUTH AMAarpaMMy COCTOSIHMSI MpornaHa (OyTaHna)

12. . M300pa3uth Ha Auarpamme TEPMOJMHAMHUYECKHUE
MPOIECCHI, IPOTEKAIOIIHE B Ta300aJUIOHHON yCTaHOBKE

13. PaccuumraTth coCTaB MpPOJIYKTOB CrOpaHus U
TEOPETHYECKYIO TeMIIEpaTypy CropaHMs AJsl ra3a CIEAYIOIIETo
oobsemuoro cocraBa:CH4 = 90%; C2H6 = 9%; CO2 =1%.

14. PaccumTath cocTaB mapoBodl (a3pl W HaBICHUE
cMecu, Haxopsieiics B 6amtone npu Temmneparype 15 °C, eciu
MOJIBHBIH CcOCTaB JKuAKOW (asel cremyromuii: npoman 0,8,
m300yTan 0,2.

15. HapucoBarp cxemy OJIOUHOM IKEKITUOHHOH
ropenku [Ipomaneproraza. OOBSACHUTH MPUHITUI €€ PabOTHI

0) Ilopsimoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTallud, MOKa3aTeJM M KPUTEPHH
OLlCHUBAHMSL:

[IpomexxyTounast arrecranust 1o aucuuiuiiHe «lIpoekTupoBaHMe CHUCTEM Ta30CHAOXKECHHE)
BKJIIOYAeT TEOPETUYECKHE BONPOCHl W  MPAKTHUYECKUE 3a/laHMs], BBIABISIONIUE  CTENEHb
chopMupoBaHHOCTH YMEHUH U BiaaeHui. [IpoBoauTcs B hopme 3aueTa ¢ OLEHKO.

3aueT ¢ OIEHKOW M0 JaHHOW JUCIHILTUHE MPOBOIUTCS B YCTHON (hopMe MO IK3aMEHAIMOHHBIM
Owmneram, KaXIbIi U3 KOTOPBIX BKIIFOYAET 1 TEOPETUYECKUI BOMPOC M OJTHO MPAKTUIECKOE 3aJaHuE.

IHoka3aTesu M KPpUTEPUM OLIEHUBAHMS 324YeTa C OLEHKOM



— Ha OIEHKY «OTJHYHO» (5 OamnoB) — OOydaromuiicss JEMOHCTPHPYET BBICOKHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIyOOKOe 3HaHWE y4yeOHOTO
Martepuaia, CBOOOIHO BBIMOIHAET MPAKTUYECKHE 3aIaHHsI, CBOOOIHO ONIEPHPYET 3HAHUSAMH, YMEHHUSIMU,
MPUMEHSET UX B CUTYallUAX MOBBIIIEHHOHN CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydaromuics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHSA, YMEHHUS OCBOCHBI, HO JOIYCKAaIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AHATUTHYECKUX OIepalusx, HepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIMH: B XOJie¢ KOHTPOJBHBIX MEPOIPHUATHI IOMyCKaIOTCs
OIINOKH, MPOSIBIISIETCS OTCYTCTBHUE OTJCIBHBIX 3HAHUN, YMEHUI, HABBIKOB, 00YJaIOIIUICS UCTIHITHIBACT
3HAYUTENIbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMHU MPHU UX MEPEHOCE HAa HOBBIC
CUTYallUH.

— Ha OLCHKY «HEeY/J0BJIeTBOPUTEIbHO» (2 Oayia) — oOydaroluiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpEeTHUECKOrO MaTepuaia, JOMyCKAeT CYIIECTBEHHBIC ONTMOKH, HE MOXET IMOKa3aTh
MHTEIJICKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXKET MoKa3aTh 3HaAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHHUS WH(POpPMAIMU, HE MOXET I0Ka3aTh WHTEIUICKTYyajbHbIC
HABBIKU PELICHHSI MPOCTHIX 33a4.



