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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00y4YeHUsI M0 TUCIUIJINHE

[lenpr0 OUCHMIUIMHBL ~ SBJIAETCS H3YyYEHUE CTPYKTYpPhl U IPUHIMIIOB
(YHKIIMOHUPOBAHUS CHUCTEM TPAHCIIOPTUPOBKH, paclpeiesieHuss U MOTpeOIeHUs
TEIUIOBOM JHEPruM, CTPYKTYpbl W TPHUHLIUIOB (YyHKIIMOHUPOBAHHUS CHCTEM
BHYTPEHHETO TEIUIOCHA0XKEHUsI M TpPeOOBaHMN HAJEKHOM M SKOHOMUYHOM
DKCIUTYaTallMU 3TUX CHCTEM.

3aayaMu JUCIUTUIMHBI SBIISIOTCS:

- M3y4YEHHUE CYUIECTBYIOIIMX CHCTEM TPAHCIIOPTUPOBKH, paclpeesieHus U
noTpeOIeHHS TEMIOBON YHEPTUU;

- M3yYEHHUE CYIICCTBYIONIMX CHCTEM BHYTPEHHErO TEIUIOCHAOXKEHUS W
MPUHILINIOB UX CO3IaHUs, TPOEKTUPOBAHMUS;

- (opMHpPOBaHHE HABBIKOB aHAJIM3UPOBAaTh CYIIECTBYIOIIHE CHUCTEMBI
TEIUIOCHA0XKEHUSI, UX CXEMBI U 3JIEMEHTHI, pa3pabaThiBaTh U BHEAPSATH HEOOXOAUMBIE
U3MEHEHUSI B HMX CTPYKType C TO3UIUN TOBBIMICHUS 3P(PEKTUBHOCTH U
IHEProcOEepeKEHNUS;

- OCBOEHME METOJMKM TEXHOJOTMYECKUX PACUETOB JJIEMEHTOB CHCTEM
TEIUIOCHA0XEeHUsI, moadopa 00OpyAOBaHUS M HSKOHOMUYHOM SKCIUTyaTalldd STHUX
CUCTEM.

- O3HaKOMJICHHE  OOydYarommxcs C  TEHACHIMSIMH  Pa3BUTHS |
COBEPIIICHCTBOBAHMSI CHUCTEM TPAHCIIOPTUPOBKU, PACTIPEACICHUS W TMOTpeOSIeHUs
TEIJIOBOM SHEPTUU B OTEUECTBEHHOM U 3apyOeKHOM MPAKTHUKE.

KomnereHunu u UHIUKATOPBI, (POpMUpyEMbIE Y 00yUaIOIIUXCS:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIAWKATOpPa

I1K-2. Crnocoben  paszpabatrbIBaTh
MPOEKTHYIO U pabouyro nokymernrtanuto | [1K-2.2. Pa3pabatbiBaeT cXeMbl U IJIAHBI CHCTEM
CUCTEM 9HeprooOecrneyeHus | IHeproodecrnedeHus IpeanpusTHs

MPEANPHUATHS

[1K-3. CriocoOGeH MpOBOIUTH PacUeThl

o THUITOBBIM METOTUKAM,
MPOEKTUPOBATH TEXHOJIOTHIECKOE
P P [1K-3.1. IIpow3BoauT pacyeT NapaMeTpoOB
obopymoBaHue cUCTEM

CHCTEMBI SHEpProodecredeHns NpeanpusTHs
SHEprooOecrneyeHus: MPEeANpUsiTUs C

HCIIOJIb3OBAHUEM CTAHOAPTHBIX CPCIACTB
aBTOMaTu3allvi IMMIPOCKTUPOBAHUA




2. MecTo nucuuIuiaHbl B cTpykrype OI1

[IpenmecTByronme AUCUUILIMEBL (Moaynn), npaktuku, HUP, np.: KotenbHbie
YCTaHOBKM M IIapOTE€HEpPATOphbl, TEIUIOBBIE W ATOMHBIE DJJIEKTPUYECKHE CTaHIMH,
TeopeTnueckre OCHOBBI TEIUIOTEXHUKH, DHEProcOEpereHHE B TEIUIOIHEPTETHKE H
TEIUIOTEXHONOTHX, TermmomMaccooOMeHHOe 000pyA0BaHNE IPEATPHUSITHA.

[locnenyromue  OUCHUIUIMHBI (monymu), npaktuku, HHWUP, gp.:
['ocynapcTBeHHass MTOrOBasi aTTECTALINS.

3. CTpyKTYypa M cofepsKaHue AU CHUILTHHBI
3.1. CTpykTypa IMCUMILINHBI
Jlst ouHoM popMbl 00yUEHUSI

Bun yueGHOM paboThI Bcero | Bcero | Cemectp
3E 4acoB 7
OBILAS TPYJIOEMKOCTD JIMCIATUIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 41 41
AVJIUTOPHAS PABOTA 0,94 34 34
Jlexun 0,5 18 18
[IpakTryeckue (CEMUHAPCKUE) 3aHATHUS 0,44 16 16
JlaGopaTopHbIe pabOTHI - 0 0
CAMOCTOSTEJIbHA I PABOTA OBYUAIOILETOCS | 206 74 74
[IpopaboTtka yueOHOTO MaTepuana 2,06 74 74
KypcoBoli npoekT - 0 0
KypcoBas pabota - 0 0
[ToaroroBka K NpoMEKyTOYHOM aTTeCTalun 0 0 0
[IpomexxyTOoUHAs aTTeCTAIINS: 3

Jliist 3a0uHOM (hOpMBI 00YUEHUS

Bun yuebHo# paboThl Becero | Bcero | Cemectp
3E 4acoB 7
OBILAS TPYJIOEMKOCTH JUCUUTITAHBI 3 108 108
KOHTAKTHAS PABOTA* - 27 27
AYJIUTOPHAS PABOTA 0,39 14 14
Jlexumm 0,17 6 6
[IpakTrueckue (CeMUHAPCKHE) 3aHATHUS 0,22 8 8
JlaGopaTopHbie pabOThI - 0 0
CAMOCTOSTEJILHAS PABOTA OBYUAIOII[ETOCS 2.5 90 90
[IpopaboTka yueOHOrO MaTepuana 2,39 86 86
KypcoBoii npoekT - 0 0
Kypcogas padota - 0 0
[ToaroroBka K MpoOMEXyTOYHOM aTTeCTaIlUU 0,11 4 4
[TpomexyTOUHas aTTeCTAIHS: 3




3.2. Conep:kaHue IMCHUILVIMHBI, CTPYKTYPHPOBAaHHOE IO pas3jejaM H
BH/1aM 3aHATHH

Paznenst Pacnpenenenue @opmel 1 | THAEKCH THAMKATOPOB
JUCLIUILIAHBI 2 TPYZAOEMKOCTH BUJL bopMHUpyeMbIX
§ 110 BUJIaM y4eOHOH paboThl | KOHTPOJIS KOMIIETCHIINI
=
- 5 © c =
= S = S
Paznen 1 6 - 6 24 TK1 I1K-2.2, I1K-3.1
Paznen 2 8 - 4 24 TK2 [K-2.2, I1K-3.1
Paznen 3 6 - 6 26 TK3 I1IK-2.2, [IK-3.1
3auer - - oM K-2.2, IK-3.1
uToro 108 18 - 16 74

3.3. Conep:kaHue IMCUUIIMHBI

Paznen 1. Cuctemsl TemaocHaOKeHUs NPEATPUSITHIA.

Hasnauenue, cocmasé u obwas kiaccuguxayus cucmem MenI0CHAONCEHUS]
NPOMBIULTICHHBIX NPEONpUAMuULL U  JHCUIbIX  pationos. Tennonocumenu cucmem
MennioCHAOHCeHUA.

Paznen 1.2. TemmoTexHUYECKH pacdeT OrpakaatoninX KOHCTPYKITUH 3TaHHIA.

TennosnasxcHocmubwll pedcum nomeujeHutl. Tennomexuuueckui pacuem
ozpadicoarowux KoHcmpykyuti. Pacuem mennonomepv nomewenuii uepe3 HapyicHole
02PaAXNCOeHUsI.

Pasz[en 2. CucteMbl OTOILIEHUS IMPOU3BOACTBCHHBIX H KHUJIBIX HOMGHIGHHﬁ.

Cucmemvl omonnenusi. OmonumenvHas HASPY3KA NPOU3BOOCMEEHHLIX U IHCUNbIX
nomewenuti. Onpedenenue menio8ol MOWHOCMU omonumenvHou cucmemsl. I1o06op
obopyoosanusi. Cnocobvl npucoeouHeHusr cucmem OMoOnaeHUusi 30aHull K menio8bim
cemsm.

Tema 2.1. Knaccudukarmsi CUCTEM OTOIIJICHUS.

Knaccugpurayusa cucmem omonnenus. /{gyxmpybHule cucmemsl 600 IHO20 OMONAEHUS.
Oonompybusie cucmemvl 6004HO20 omonieHus. Tpebosanusi K OmMONUMENbHBIM
npubopam. Tunvr omonumenvuvix npubopos. I1o06op omonumenvhvix NPUOOPOS.

Tema 2.2. Cuctembl BOJSSHOTO ¥ TAPOBOTO OTOTUICHUS 3/TaHUM.
Boosmnoe omonnenue. Ilaposoe omonnenue. Pacuem pacxooa napa na omon.ienue.

Tema 2.3. I'mapaBauveckuil pacyeT CHUCTEMbI BOJSHOTO OTOIUIEHUA. TeroBoit
pacyeT CUCTEMbI OTOILICHHUSI.




Tema 2.4. IIpoexTupoBanre 000pyA0BaHUs TEIIOBOTO IMyHKTA.

Paznen 3. BosaymHoe oromsenue. Pacxombl  TEIIOTHI  Ha  MOJOTPEB
BEHTHJISIIMOHHOTO Bo3ayXa. BeiOOp BOo3yXOHarpeBaTeneii 1 BEeHTHISTOPOB.

Bozoywnoe omonnenue. Pacxoovl meniomul na no0ocpes 6eHMUNAYUOHHO20 8030YXA
8 NpOU3BOOCMEEHHBIX U 00UjeCm8eHHblX nomeujeHusx. Bozdyxonodoepesamenu,
npucoeounenue ux Kk menaiosvim cemam. OmonumenbHo-6eHMUNAYUOHHBIE CUCTEMBL.
Buibop eo30yxonacpesameneti u eenmunsmopos. lIpumoyuno-8bimaxicHvle cucnmembl.

3.4. TemaTuyecKkni MJIAH NPAKTUYECKUX 3AHATHI

3angatue 1. Pacuer HOpMATUBHBIX 3HAYEHUW COMPOTHUBIICHUS TEILIONEPEAAYE
OTpaXKIAOIINX KOHCTPYKIMH 3/TaHHM.

3anstue 2. Pacder HEOOXOAMMOM TOJIIMHBI TEIJIOM30SIIMOHHOTO MaTepuaa
B MHOTOCJIOWHBIX OIPAKJAIOIINX KOHCTPYKIMAX 3/IaHUM.

3anarue 3. Pacuer morepp TEIUIOTHI Yepe3 OrPAKIAIIIUE KOHCTPYKIIMH
3IaHUN.

3ansTue 4. PacueT norepp TEIUIOTHI YE€PE3 YTEIUIEHHBIE TI0JIbI IOMEIIEHU .

3amsatue 5. OrmnpeneneHue TEIUIOBOM HArpy3KM CHUCTEMBI  OTOIUICHMSI
nomenieHuil. [logdbop oronuTenbHBIX NPUOOPOB CUCTEMBI OTOIUIEHHS MOMEIICHHUS.
CocraBneHue miaHa OTOIJIEHUS TIOMEIIEHNS U CXEMbl IPUCOECAUHEHUST OTOIIEHUS K
TEIJIOBBIM CETSM.

3andarue 6. MI3yueHue KOHCTPYKLUHU, IPUHIMNA AEHCTBUS U MPOBEpKa pabOThI
0JIOYHO-MO/IYJIBHOT'O TEIIOBOTO MTyHKTA C AUCTAHI[MOHHBIM YIIPABICHHUEM.

3anstue 7. BosmymHoe otorieHue. Ilogbop BO3AyHIHO-OTOMHUTENIHHOTO
arperara.

3ansatue 8. Pacder TEnnoBOM HArpy3ku Ha IOAOTPEB BEHTWJISALIMOHHOTO
Bo3nyxa. [Togdop BozmyxoHarpeBatesis. sl OTOMUTEIbHO-BEHTUIISIIUOHHBIX CUCTEM.
[TonOop BeHTHIISITOpA /1711 OTONMUTENbHO-BEHTUIISIIUOHHONW CUCTEMBI.

3.5. TemaTuyeckuii Mj1aH JabopaTOPHLIX padoT

Jlannwiii 6u0 pabomwi He npedycmompen yueOHbIM NAAHOM.

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa

Jannwiii 6u0 pabomol He npedycmMompeH yieOHbIM NIAHOM.

4. OneHuBaHHE Pe3yJIbTATOB 00y4eHUsI

OrneHrBaHKWE peE3yJbTATOB OOYYCHHS IO JIHUCIUILIMHE OCYIIECTBISCTCS B
pamMKax TEKyIIero KOHTPOJS M MPOMEXKYTOYHOH aTTeCTallH, MPOBOAUMBIX TIO
oaubHO-perTuHroBoit cucreme (bPC).



[IIxana olleHKH pe3yJIbTaTOB OOYYEHUS MO JUCIUTIINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
UHJIMKATOpa KOMIICTCHIIUH

. . Huxe .
3ariaHu- Bricokuit Cpennuit Huzknii
« Kox CpeIHero
0l pOBaHHbIE
UHIUKATOpa T 1 T 4 T T 4
KOMITE- it P pesysTaTsi | ° 8510100 | or 70 no 8 ot 55 1o 69 or0 mo5
KOMITIETEHIIH
TEHLIUH " OOy4eHUs 110 [IIxana oLleHUBAaHUS
AUCIUILIHHS YAOBJIET-  |[HEYJIOBIIETBOPHU-
OTJINYHO XOpOIIO
BOPUTEIHHO TEJIbHO
3a4TEHO HE 3a4TEHO
3HATh: CTPYKTYPY M TPHUHIUIBE (YHKIMOHUPOBAHHS CYIIECTBYIOIIUX
CUCTEM TeIJIOCHA0XKEHHUS MPeIPUSITHIA
YpoBeHb
3HAHUU
CTPYKTYpbl | YPOBEHb YpoBeHb
YpoBeHb 51 3HaHUHI 3HAaHUU
3HAHHUH MPUHIMIIOB | CTPYKTYPBl W | CTPYKTYPBI |
CTPYKTYpbl U | QyHKIHOHH | IPUHIUIIOB MPUHIIUIIOB
IIPUHIIUIIOB poB anust | GyHKIMOHUP | QYHKIIMOHUPO
(GYHKIIMOHUD | CYIIECTBYIO | OB aHus | BaHUs
OB aHUS | IIMX CHUCTEM | CYIIECTBYIOLI | CYIIECTBYIOL]
CYLIECTBYIOII | TEIUIOCHAOX | KX  CHUCTEM | HX CUCTEM
UX  CHUCTEM | EHU s | TeTIocHaOXe | TeTutocHa0ke
TEIUIOCHA0XKE | MPEeINpUsiTH | HU i | HU s
HHU a|# NPEANPUATHI | IPEANPUATHN
MPEINPUATHIA | COOTBETCTBY | MUHHMAIBHBI | HUXKE
COOTBETCTBYE | €T i, UMEIOT | MUHUMAJIBHOT
T Mporpamme, | MporpamMme, | MecTO HE | O, UMEIOT
0e3 omnOOK | AOMYIIEHbl | rpyOble MECTO IpyObIe
HE3HAYUTENb | OMIMOKH OIINOKU
IK-2 IK-2.2
HBI e
OLIMOKH
yMeThb: pa3pabarbiBaTh CXeMbl M IUJIaHbl CHCTEM BHYTPEHHETO
TEIJIOCHA0KEH U 3/1aHui
IIponemoHcT
[TponemoHcT P
PUPOBaHBI IIponemonct
pUpPOBaHBI [Ipu
YMEHHUS PUPOBaHBI
YMEHUS pa3zpaboTke
pa3pabaTeiB | yMeHUS
pa3pabaTsiBa CXEM "
aTb CXEMbI U | pa3zpabaThiBa
Th CXEMBI H TTAHOB
TUTaHbI Th CXEMBl H
TIJTaHbI CUCTEM
CUCTEM TUTAHBI
CUCTEM TETIOCHA0XKE
TEIUIOCHA0X | CUCTEM .
TemIocHaoxe N HUS 30aHUI
. €HHS 37aHU | TeriocHa0xe
HUS 37aHUN B . | JOIyIeHbI
c HUS 3[IaHUH C
MTOJTHOM rpyObIe
HE3HAaYuTeNb | He TpyObIMH
o0beme  Oe3 OLIMOKH
HBI MU | OIIUOKaMHU
9111203
omubKaMu
BJIAJ€Th: CIIOCOOHOCTBIO IPOU3BOAUTH BBHIOOpP 00OpyIOBaHMSA Ha
pa3IMYHBIX  CTaaUAX  MPOEKTHPOBAHUS  CHUCTEMBbl  BHYTPEHHETO

TEIIOCHA0KEHUS] IPEANIPUATHUS




B MOJTHOM
Mepe BiIazieeT
CIIOCOOHOCTD
0
MIPOU3BOIUTH
BBIOOD
000py10BaHU
s Ha
pa3IMYHBIX
CTagusax
MIPOEKTUPOBA
HHUS CHCTEMBI
BHYTPEHHETO
Tema0cHa0Xe
HUS
NPEATPUITHS

BIIaJIceT
CIIOCOOHOCT
BIO
IIPOU3BOIUT
b BEIOOD
000py10BaH
ust Ha
pa3IMYHbIX
CTaausIX
IIPOSKTHUPOB
aHUs
CHCTEMBI
BHYTpPEHHET
0
TEIJI0CHA0XK
eHUs
PEIIPHUATH
i

BIIaJICET
CIIOCOOHOCTD
0
MIPOU3BONTH
BBIOOp
obopyoBaHu
i Ha
Ppa3IUYHBIX
CTausIX
MIPOCKTUPOBA
HHSI CHCTEMBI
BHYTPEHHETO
TeIIocHa0XKe
HHS
PEIITPHUSITHS
, COBepIIaeT
HerpyOble
OILINOKHU

HE  BIaJeeT
CIIOCOOHOCTh
10
IPOU3BOIUTH
BBIOOp
obopyoBaHu
s Ha
pa3IMYHbBIX
CTaIUSIX
IPOCKTHPOBAH
U  CHCTEMBI
BHYTPCHHETO
TETUIOCHA0KE
HUS
PE T PHUSITHS
WIN
coBepIIacT
rpyOsIe
OmMOKH  TpHU
pa3zpaboTke
cXem u
TJTAHOB

I1K-3

I1K-3.1

3HaTh: TOPSIOK TPOBEJEHUS pacyeTa MapaMmeTpoB, SJIEMEHTOB CHUCTEM
TEIJIOCHAOKESHUSI MPEITPUATHI U 3IaHUN

3HAeT B
IMOJTHOM
o0BeMe
MOPSIIOK
MIPOBEICHUS
pacuera
napameTpoB,
3JIEMCHTOB
CHCTEM
TeIUIOCHa0XKe
HHUSA
NpEANPUATUI
" 31aHUN

B LEJIOM
3HaeT
MOPSIIOK
MIPOBEICHUS
pacuera
apameTpoB,
2JIEMEHTOB
CHCTEM
TEII0CHA0XK
CHUSA
MPEANPUSITH
U U 3JaHHUH,
HO TyTaeTcs
B  MOpsIKe
MIPOBEACHUS
HEKOTOPBIX
JTAIoB

3HaeT
OCHOBHBIE
JTaIkbI, HO
nyTaercsi B
MOPsJIKE
IIPOBEJCHHUS
pacuera
napameTpoB,
9JIEMEHTOB
CHCTEM
TemnocHa0xe
HUSA
NpEANPUITHI
U 3JIaHUN

HE 3HaeT
nopsiiKa
MIPOBEICHUS
pacuera
napameTpoB,
3JIEMEHTOB
CHCTEM
TerI0cHa0Xe
HHS
PEANPUATHI
Y 3JIaHUH

YMETh: MPOBOAHUTL PACUCTBHI MO THUIIOBBIM MCTOAWKAM U HPOCKTUPOBATH
CHCTEM TEIUIOCHAOKEHHUSI B COOTBETCTBUU C

OTACIBHBIC JJIEMCHTHI H
TCXHUYCCKUM 3aJaHUEM

B TIOJTHOM
Mepe yMeeT
MIPOBOJIUTH
pacyeTsl 1o
TUITOBBIM
METOJIMKaM U
MIPOCKTHUPOBA
Tb

yMeeT
MIPOBOJNTH
pacueTsl 1o
TUTIOBBIM
METOMKAM
u
MIPOCKTHPOB
aTh

yMeeT
MIPOBOJIUTH
pacueTsl 1o
TUIOBBIM
METOAMKaM U
MIPOEKTUPOBA
Th
OTJeNIbHBIC

HE yMeeT
POBOJIUTH
pacdeTsl 1o
TUIIOBBIM
METOAMKAM U
IPOEKTHPOBAT
b OT/AEIbHbBIE
JJIEMEHTHI U




OTJICTbHBIE OTIICNIbHBIE | OJIEMEHTHI | CHCTEM
DIIEMEHTHI U | AJIEMEHTHI U | CUCTEM TeIiocHa0xe
cUCTEM cucTeM TEIUIOCHAOXKE | HUS B
TEIIocHA0Xe | TeIJIOCHA0X | HUS B COOTBETCTBUU
HUS B CHUS B COOTBETCTBU | C
COOTBETCTBU | COOTBETCTBU | H C TEXHUYECKUM
uc uc TEXHUYECKUM | 3aJJaHUEM WIIH
TEXHUYECKUM | TEXHHUYECKH | 3aJJaHHeM, coBepIIaeT
3aJJaHuEM M 3aJJaHHEM | COBEpIIACT rpyObIe
HEerpyobIe OIIMOKH TIPH
OIINOKH aHaIu3e u
pacuere
BJIQJICTh. METOJUKAMHU PACUYeTOB CHCTEM BHYTPEHHETO TEIUIOCHAOKEHUS,
OTOIUICHHUSI, BEHTUJISILIUH.
B MIOJIHOM | BiIasieeT BJIQJICET HE  BIaJeeT
Mepe BIaJIeeT | MeTo1aMu METOJUKAMU | METOJIMKAMHU
METOJIMKAMH | METOJIMKAMH | pACUYeTOB pacderoB
pacueToB pacueToB CUCTEM CUCTEM
CUCTEM CUCTEM BHYTPEHHETO | BHYTPEHHETO
BHYTPEHHETrO | BHYTPEHHET | TEIIOCHAaOXe | TeruiocHabxke
TeIa0cHa0Xke | 0 HUS, HUSL,
HUS, TEIUIOCHA0X | OTOIICHUS, OTOIUICHUS,
OTOIUICHHSI, CHHUS, BEHTWISIIIAH, | BEHTUJISIIUU
BEHTWISIIIUM. | OTOIJICHUS, | COBEpILAeT WIH
BEHTWJISIIIWN. | HETPYyOBbIe coBepIIacT
OLIMOKH rpyOsble
OLIMOKU TIpU
aHanmse u
pacuere
OueHouHbIE MaTepUabl IS  TPOBEACHUS  TEKYIIEro  KOHTPOJSI W

IIPOMEKYTOUHOM aTTecTanuu npuBeneHbl B [lpunoxkenun k pabGodeil mporpamme

JUCHUITIIIUHBI.

[TonHBINM KOMIUIEKT 3aJlaHUil U MaTepuagoB, HEOOXOIUMBIX JJIsI OLICHUBAHMS
pe3ynbTaTOB 00YUYEHUs MO0 AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4ueOHO-MeTOqMYecKoe U HH(POPMALMOHHOE o0eciedeHHe TUCIUIITHHBI

5.1. YueOHO-MeTOANUYECKOE 00ecIeYeHHue

5.1.1. OcHoBHas nuTeparypa

1. Epemxun A. U. TenmoBoit pexxum 31aHuit: yueOHoe mocodue st By30B / A.
. Epemkun, T. U. KoponeBa. — 4-e uszn., crep. — Cankr-Ilerepoypr: Jlans, 2021.
AJICKTPOHHBIN //  JlaHb:
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/171407.

2. Kaspmuna, A. ., TenioBoil pexum 37aHUS U OCHOBBI TEIJIOTEXHUYECKOTO
pacuera orpakaarolux KOHCTPYKIuH : yueOHoe mocobue / A. U. Kasemuna, E. N.
Kopoii. — Mocksa: Pycaiine, 2023. — 156 ¢. — ISBN 978-5-466-02689-4. — URL.:
https://book.ru/book/949318 — TekcT: 3IEKTPOHHBIHA.

ISBN 978-5-8114-8048-7.

Tekcr:

AIEKTPOHHO-



https://book.ru/book/949318

3. Kucenes, W. I'. Oromnenue u BeHTWsANMsA: yueOHoe mocobue / W. T.
Kucenes, M. 10. Kyapun. — Cankr-Ilerepoypr : III'VIIC, [6. r.]. — Yactp 2 :
Otomnenne — 2016. — 44 c¢. — ISBN 978-5-7641-0868-1. — TekcT: 37I€KTPOHHBIN
// Jlanb: AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/91085.

4, Illxaposckuii, A. JI. TemnocHaGxenue: ydeOHUK i By3oB / A. JL
kapoBckuit. — 3-e¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2024. — 392 ¢. —
ISBN 978-5-507-47520-9. — TekcT: »anexkTpoHHBbI // JlaHb: 3JIE€KTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/385091.

5. Epemkun A. W. TenoBoit pexxum 3/1aHuii: yueOHOe 1mocooue a1t By30B / A.
N. Epemkun, T. U. Koponesa. — 5-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2024.
— 304 c. — ISBN 978-5-507-47568-1. — Texct: onexktpoHHbIA // JlaHb:
3JIeKTPOHHO-OnOmoTeuynas cuctema. — URL: https://e.lanbook.com/book/392366.

6. Jlorynosa O. . Bomsaoe otorutenue / O. . Jlorynosa, 1. B. 3ops. — 4-¢
u3n., crep. — Cankr-IletepOypr: Jlanp, 2024. — 272 ¢. — ISBN 978-5-507-47345-
8. — TexcT: anekrponnslit // Jlanb: snexTpoHHO-O0MOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/362321.

5.1.2.JlononHuTeNbHAS JIUTEPATYPA

1. Hmemn B.K. KypcoBoe mNpoekTUpOBaHHME MO TEMIOCHAOKEHUIO
npeanpuaTuid: yueono-meronnyeckoe nocodoue / B. K. Unbun, A. M. I'ycsaukuH. -
Kazaubs: KI'QV, 2018. - 150 c. - URL: https://lib.kgeu.ru/irbis64r_plus/index.html. -
TeKCT: 3JIEKTPOHHBIN.

2. Manssuna, E. I'. CtpoutenpHas Teruopu3uka U MUKPOKIMMAT 3IaHUM:
yueOnuk / E. I'. Manssuna, O. J[. Camapun. — Mocksa : MUCHU — MI'CY, 2018. —
288 ¢c. — ISBN 978-5-7264-1848-3. — Tekcrt : anekTpoHHbIH // JIaHb : 371€KTpOHHO-
onbnmnoreunas cucrema. — URL: https://e.lanbook.com/book/108515.

3. TpopumoB M.A. Pacuer oOTOmJIEHUS M BEHTWISALMM 3AaHUA: Yy4eOHO-
MeToanYecKoe mocoone — 3-¢ u3., mepepad. — moc. KapasaeBo: KI'CXA, 2020. —
52 c.— TekcT : anexkTpoHHbIN // JlaHb : 37IE€KTPOHHO-OMONIMOTEYHAsT cuUcTeMa. —
URL.: https://e.lanbook.com/book/171649.

4. Tlyteko A. B. OToruieHre u BEHTWJISILUS 37aHus: yueOHoe mocooue / A. B.
[Tytbko. — 5-e u3n., ucnp. — Xabdaposck: ABI'VIIC, 2018. — 80 c. — Tekcr :
ANEeKTpOHHBIN //  Jlawb:  3nmekTpoHHO-OMONMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/179404.

5. Xakum3zsaoB U. @. TemnocHabxeHne ¢ OCHOBaMH TEIUIOTEXHUKHU: yueOHOE
nocobue / U. ®. Xakumzsinos, P. P. Cadun, A. E. Boponun. — Kazans: KHUTY,
2016. — 132 ¢. — ISBN 978-5-7882-2134-2. — Texkcrt : anmekTpoHHbIH / JlaHb :
2JIEKTPOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/101898.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHbBIE U UHTEPHET-PECYPCHI


https://e.lanbook.com/book/91085
https://e.lanbook.com/book/108515
https://e.lanbook.com/book/171649
https://e.lanbook.com/book/101898

ook wnE

DnekrponHas oubaroreunas cucrema KI'DY "MPBUC64" (http://lib.kgeu.ru/).
DnekTpoHHO-OMOMMoTeyHas cucreMa «Jlauwy (https://e.lanbook.com/)

Ounukioneauu, cioapu, cnpaBouHuku (URL: http://www.rubricon.com).
DaekTpoHHO-0MOIMoTeuHas cuctema «book.ruy (https://www.book.ru/)

[Topran "OtkpeiToe 0oOpa3zoBanue"” (http://npoed.ru)
JK «Cucremsl TeriocHabxenus» pasmeniennsiii B LMS Moodle 3.0

5.2.2. Ilpodeccuonanbapie 0a3pl maHHbIX /| HMHpOpMaIOHHO-CIIPAaBOYHBIC

CHCTCMBI

©Coo~NOoO Uk~ WN

. Poccuiickast HanpoHanbHas oubanoreka (http://nlr.ru/)

. EmuHoe okHO moctyna k oOpasoBarenbHbiM pecypeam (http://window.ed u.ru/)

. Web of Science (https://webofknowledge.com/)

. Scopus (https://www.scopus.com)

. KubepJlenunka (https://cyberleninka.ru/)

. Hayunas snextponnas oubamoreka eLIBRARY.RU (http://elibrary.ru)

. HanimonanbHas snextponHas 6ubionoreka (HOB)

. Texunueckas OnOIMOTEKA
. CnpaBouHas nipaBoBas cuctema «Koncynprant [Trocy (http://consultant.ru)

(http://techlibrary.ru)

(https://rusneb.ru/)

10. CipaBouHO-TIpaBOBas cucteMa 1o 3akoHoaareinbctBy PO (http://garant.ru)
11. O6pasosarenbublii moptan (http://www.ucheba.com)

12. CII

131.13330.2018

"CHull

23-01-99*

(https://minstroyrf.gov.ru/docs/118243/)
13. CII TerutoBas 3amura 3qaHui, akTyanmusupoBanHas penakius CHull 23-02-2003
CIT150.13330.2012 (https://www.minstroyrf.gov.ru/docs/1882/)

CrpoutenbHas KJIMMATOJIOTUs"

14. CIT 60.13330.2012
kouaunuonuposanue Bo3ayxa" (https://docs.cntd.ru/document/456054205)

"CHull 41-01-2003 Ororuienue,

BCHTUJIALIUA

5.2.3. JlunieH3MOHHOE W CBOOOJHO  pacCHpOCTpaHsAEMOE IPOTrPaMMHOE
obecrieueHue JUCIUILINHBI
e HaumenoBanue Crioco6 pacrpocTpaHeHus PexBu3uThl
. /;1 MIPOTPaMMHOI0 (uueH3noHHoE/ TTOATBEPKTAFOIIHNX
olecnieueHus CcBOOOHO) JOKYMEHTOB
. 3A0 "CodrJlaitaTpeiin"
Window 7|11
1 dows OIB3OBATEIILCRAT Ne2011.25486 ot 28.11.2011

[Mpodeccuonanpuas (Pro)

OornepanuoOHHadg CUCTCMa

Hewucki. mpaBo. beccpouno

Cucrema MOMCKa

¢aitnos popmara PDF

CBoboHas TUTEH3US
2 | Bpayzep Chrome uHpopMaIu B ceTu A 1
Hewucki. mpaBo. beccpouno
HHTEPHET
[Maket porpaMm TSt
CBoboHas JTULEH3US
6 | Adobe Acrobat CO3MaHUsI W TPOCMOTpa A 1

Hewncki. mpaso. beccpouno

"UPBUC 64 (momynbHas | Cuctema apToMatuzamuu | I'Y 31paBOOXPaHEHUS
4 IIOCTaBKa): APM | 6ubnunorex, otBevaromas | "Pecrmybnukanckuit

"YUuratens", APM | BceMm MEXKIyHAPOIHBIM | MEAUIIUHCKHN OMOINOTEYHO-

"Kuaurossigaua” TpeOOBaHUSIM, UHPOPMALMOHHBIA  1IeHTp"



http://lib.kgeu.ru/
https://e.lanbook.com/
http://npoed.ru/
http://consultant.ru/
http://garant.ru/
http://www.ucheba.com/
https://www.minstroyrf.gov.ru/docs/1882/

IIPEBABIAEMBIM K | Ne61/2008 ot 17.06.2008
COBPEMEHHBIM Hewucki. mpaBo . beccpouno
OMOIMOTEYHBIM CHCTEMaM
[0 gna  >ddexkTuBHOTO
5 | LMS Moodle OHJIAMH- B3aUMO/ICHCTBHUS
MIperoIaBaTelisi U CTyICHTA

CBobonnas TUTCH3US
Hewucki. mpaBo. beccpouno

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUITIIMHBI

HanmenoBanue HaumenoBanue yueOHOM
BUJIa y4eOHOI ayJUTOpUH, [lepeyenp He0OX0AUMOTO O0OPYIOBAHUS H
paboThI CHeualIn3upoBaHHON TEXHUYECKUX CPEICTB 00yUYEHUS
nabopaTopuu
Jlexumn YyeOHast aytuTopus Ass Crneuuanu3upoBaHHas  ydyeOHas  MeOenb,
MIPOBE/ICHUS 3aHATHIA TEXHUYECKHE CpelCTBa OOydYeHUs, CITy)Kallue
JEKUUOHHOTO TUIIA JUI TIpeACTaBlieHUus ydeOHOW uHbopmanuu
00JbIION  ayauTOpUM  (MYJIbTUMEIUIHBIN
IPOEKTOp, KOMIbIOTEp (HOYTOYK), OKpaH),
JEMOHCTpPAIIMOHHOE 000pya0BaHUE, Y4eOHO-
HarJsAHbIe TOCOOUSI
[IpakTuueckue |YueOHast ayAUTOPUS ISt CneunanusupoBaHHass ~ ydyeOHass  MeOelb,
3aHATUS MIPOBEICHUS 3aHATUI TEXHUYECKUE CpeacTBa o0Oy4deHus
CEeMHUHAPCKOT0 THIIA, (MyJIbTUMEIUHHBIA ~ TIPOEKTOP,  KOMIIBIOTED
IPYIIOBBIX U (HOyTOYK), 9KpaH) u ap.
WHIABUTYATBHBIX

KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJISL U TPOMEXKYTOYHON

aTTecTalluu
CamocrositenbHas |[KOMIIBIOTEPHBIN KI1acc ¢ Cnenunanu3upoBaHHas yuyeOHass meOenp Ha 30
pabota BbIX0ZI0M B IHTEpHET B-600a| mocamounbix  MecT, 30  KOMIBIOTEPOB,

TEXHUYECKHE CpeACTBa OOy4YeHHS (MyJbTUME-
TUIHBIA  TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MpOrpaMMHOE
obecreyeHue

Crnennanu3upoBaHHas MeOelb, KOMITbIOTEpHAs
TEXHHUKA C BO3MOKHOCTBIO BbIX0/1a B IHTEpHET
u obecrieuenuem noctymna B DUOC, skpan,
MYJIbTUMEAUNHBIN POEKTOP, MPOTPAMMHOE
obecrieueHue

YuraapHBIN 3a1
OUOIMOTEKH

7. Oco0eHHOCTH OpPraHu3aIlUN 00Pa30BATEIbLHOM 1eATEJIbHOCTH IJIsl JIUIL C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0Bbsi (OB3) 1 MHBaNNIbI UIMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMENIAThCs M3 OJHOTO Y4eOHO-I1adopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta0OpaTOPHBIX KOPITYCOB,
3aHUMAThCd B YYEOHBIX W HHBIX TIOMEMIEHUSIX C Y4EeTOM OCOOCHHOCTEH
NICUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

Jst o6ydenust muun ¢ OB3 v MHBaNMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJBHOTO armnapara, 00ecreyeHbl yCIOBUsSI OECHpPENsITCTBEHHOTO JOCTyIa BO




Bce yueOHble nomeleHus. MIHpopmanus o cnennagbHbIX YCIOBUSAX, CO3AAHHbBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanMooB, pa3MelleHa Ha caiiTe yHUBEpPCHTETa
www//kgeu.ru. meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCUCTEHTOM,
a TaKoKe YCIIYT CypJOTEPEBOTYUKOB U TH(IOCYPAOTIEPEBOAIUKOB.

JUtst aganTanuu K BocupusaTuio Jiuamu ¢ OB3 u nHBaingaMu ¢ HapyIIE€HHbIM
CIIyXOM CHOpPAaBOYHOIO, y4eOHOro maTepuajga I0 IUCUUILIMHE O00eCHeunBarOTCs
CJIEIyIOIUE YCIIOBUSA:

- JUIs JTy4lIed OpUEHTALUU B Ay AUTOPUH, IPUMEHSIOTCSI CUTHAJIbI OIIOBEILIEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OoCTbIIAIEr0 O00y4Yaromerocs MpHUBIEKAeTCd MeAarorom
KECTOM (Ha IJIeYO0 KJIAJIETCs pyKa, OCYIIECTBISAETCS HEPE3KOE MOXJIONBIBAaHUE);

- pazroBapuBasi ¢ OOydYaroIIMMCsl, IEJAaroruyeckuil pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH THPEUIOKEHUSIMH, oOecreunBas BO3MOXKHOCTb
YTEHUsI 10 TyOam.

KommneHncanuss 3aTpyAHEHMI pPEYEBOr0 M HWHTEUIEKTYaJIbHOTO Pa3BUTHUS
caboCbIIAIMX 00yYarOIUXCs MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUN C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIUMU OTAEIbHbIE KOMIOHEHTBI H300paKEeHHUS;

- pEryJsipHOrO TMPUMEHEHHs YIOPAKHEHHH Ha Tpaduueckoe BbIACICHHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHHI;

- oOecriedyeHrs BO3MOYKHOCTH JUIsi OOYy4arollerocss IMOJIy4YdUTh aIpECHYIO
KOHCYJIBTAIIUIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

JUtst aganranyy K BocnpusaThio aunamu ¢ OB3 n nHBanmaMu ¢ HapyleHUsIMU
3peHus CIIPaBOYHOIO, y4eOHOoro, IPOCBETUTEIIBCKOTO Marepuana,
IPEeTyCMOTPEHHOTO 00pa30BaTEIbHOW MPOrpaMMOil M0 BHIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKH, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeZIeTcd ajanTtauus opUIMaIbHOTO caidTa B ceTh MIHTepHET ¢ yueToM 0coObIX
NOTPEeOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECTIEYMBAETCS HAJTMUYHUE KPYIHOMPU(PTOBOMA
CIPAaBOYHON MH(POPMALIMM O PACIUCAHUMU YYEOHBIX 3aHSITHIA;

- IEJarOTUYECKUd  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOJIMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIOTCS 00YYaAIOIIMMCSA, MIPU ITOM Kax bl
pa3 Ha3bIBAE€TCs TOT, K KOMY NeJAaroruyeckuii paboTHUK oOpaniaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHGOpPMAIMS TPEAOCTaBIsAeTCS KpymHbIM ImpudTtom (ot 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieynBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH MTOMEIIEHU;

- IPEAOCTABIIAETCS. BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHl BO BpEMs
3aHSTHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (T10 JKEeJTaHUIO 00YUaIOUXCs).

dopMa 1poBeIECHUSA TEKYyIIEH U INPOMEXKYTOUYHOM  arTecTaluu UL
obOyuatomumxcst ¢ OB3 1 MHBaIMAOB ONpeAesieTCsl MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu oOydaromemycs ¢ OB3,
MHBAJIMYy C YYETOM UX MHAMBUIYAIbHBIX NCUXO(PU3NUECKUX OCOOCHHOCTEH Aaercs
BO3MO>KHOCTb MPOMTH MPOMEXKYTOUHYIO aTTECTALUIO YCTHO, TUCBbMEHHO Ha Oymare,
INUCbMEHHO Ha KOMIBIOTEPE, B (POpME TECTUPOBAHUS U T.II., JINOO MPEAOCTABISIETCA



http://www.kgeu.ru/

AOIOJIHHUTECIILHOC BPEMS AJI IIOATOTOBKHU OTBCTA.

8. MeToauyeckue pexkoMeHAalWHU AJsl NpenojgaBarteseil Mo OpraHu3auuu
BOCIIMTATEJbHOU PAad0OTHI ¢ 00yYAIOIMMHUCH.

Meroanueckoe obecrieueHre nporecca BOCIUTaHU 00yUaroIUXCsl BICTYIAeT
OJIHUM U3 OMNpeAesstonux (HakTopoB BBICOKOTO KauecTBa 0O0pa3oBaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH MpodeccHOHaNn3M, 3pYIUIIHUIO,
YETKYIO TPAKIAHCKYIO TO3ULINIO, CAMOJIUCIIUIUIMHY, TBOPUYECKUN MOAXO0 B PELICHUH
npodeccHOHaNbHBIX 3a7ad, B X0Jie 00pa30BaTeNIbHOIO IIpollecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipu peanuzanuu OUCHUIUIMHBI TpEnojaBaTellb MOXKET HCIO0JIb30BaTh
CJIEAYIOIIUE METObl BOCIUTATEILHON PaOOTHI:

- MeToJbl (POPMHUPOBAHUSA CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYLICHUE,
WHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MpPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);

- METOJIbl OpraHu3aluu ACSTEILHOCTH M (HOPMHUPOBAHUS ONbITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TIeJaroruueckoe TpeOoBaHUE, TOpYYCHHE,
pUyYeHne, CO3JaHNe BOCTIUTHIBAIOIINX CUTYAIlNi, TPEHUHT, YIIPOXKHEHHE, U JP.);

- METOJIbI MOTHBAIIMU JIEATEILHOCTH U TMOBeNEHUs (0J00pEHHUE, MOOILIPEHHE
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHUil ycrexa, CO3JaHue
CUTYyalud JJIs1 SMOIMOHATIbHO-HPAaBCTBEHHBIX MEPEKUBAHNN, COPEBHOBAHUE U JP.)

[Ipy peanuzaiuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YUYHUTHIBATh
CJIEAYIOIINE HAMTPABJICHUSI BOCITUTATEIIbHON JIEATEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

- opMUpOBaHUE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCUMCKOM
UJCHTUYHOCTH, YBOKEHUS K CBOCH CeMbe, 0OIIIECTBY, TOCYapCTBY, IPUHATHIM B CEMbE U
O0IIIeCTBE TyXOBHO-HPABCTBEHHBIM 1 COLIMOKYJIBTYPHBIM I[ICHHOCTSIM, K HAIIHOHAIIBHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Haclie[nio, (OPMUPOBAHUE CTPEMJICHHS K €ro
COXPaHEHHIO U PA3BUTHIO;

- hopMHUpPOBaAHKE Y OOYUAFOIIUXCS aKTUBHOM TPayKIAHCKON IMO3UIIMH, OCHOBAaHHOMN
Ha TPAJWIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSX POCCHICKOIO
oOImIecTBa, sl TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BHIBATH CBOH
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBON U MOJUTUYECKON KYJIbTYPhl O0yUYaIOIINXCS, PACIINPEHUE
KOHCTPYKTUBHOI'O y4YacTUsi B TPUHATHHU PEIICHUM, 3aTparuBarolllMX WX MpaBa H
HWHTEPECHI, B TOM YHCJIe B Pa3IMYHbIX (popMax caMOOpraHu3alliu, CaMOyIpaBJICHHUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- opMuUpOBaHWE MOTHUBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJIAIONIUX  NPOTUBOCTOSITH  DKCTpEeMH3MY,  KceHohoOuw,
JTUCKPUMHUHALIMM TI0 COLMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HaIMOHAILHBIM
MpU3HAKaM, MEXITHUYECKOM U MEKKOH(PECCHUOHATbHOW HETEPIUMOCTH, JIPYTUM
HETaTUBHBIM COLIMAJIBHBIM SIBICHUSIM.

/LlyxoeHo-npascmeennoe socnumanue:

- BOCIIUTAaHHE YYBCTBA JOCTOMHCTBA, YE€CTH W YECTHOCTH, COBECTIIMBOCTH,



YBXEHUS K POAUTEISM, YUATEIISAM, JIFOASAM CTapIIEro MOKOJICHUS;

- popMupoBaHUE TPUHLHUIIOB KOJJIEKTUBM3MA U  COJNUIAPHOCTH, JyXa
MUJIOCEP/IUs U COCTPaJaHusi, MPUBBIUKH 3a00THUTHCS O JIOAAX, HAXOIALIUXCA B
TPYAHOU )KU3HEHHOU CUTYALUH;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBA COLMATBHONW OTBETCTBEHHOCTH IIO
OTHOILLICHMIO K JIFOJSIM C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 30pPOBbS, MPEOAOJICHHUE
NICUXOJIOTHYECKUX O0apbepoB MO OTHOUICHHIO K JIOJASIM C OrpaHMYEHHBIMU
BO3MOYHOCTSIMU;

- popMupOBaHHE SMOLMOHAIBHO HACBIIIEHHOTO M JyXOBHO BO3BBILIEHHOTO
OTHOUIEHUS K MHUPY, CIOCOOHOCTH U YMEHUS Iepe/iaBaTh JPYTUM CBOM ACTETHMUYECKUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMHUpoOBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBAKEHUS K KyJIbTYPHBIM LIEHHOCTSIM POAHOTO TOpoAa, Kpasd,
CTpaHsl;

- IOBBIIEHUE MO3HABATEIbHOM AKTUBHOCTH O0YYAIOIIMXCA.

Hayuno-obpazosamenvroe socnumanue:

- popMUpOBaHUE y 00YUaIOIIUXCS HAYYHOT'O MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHMS MOTy4aTh 3HAHUS;

- popMUpOBaHUE HABBIKOB aHajiW3a U CHUHTE3a MH(POPMALIMH, B TOM YHUCIE B
npoeccuoHaNbHOM 00J1aCTH.
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IIpunooicenue k paboueti
npozpamme OUCYUNnIuUHbl

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM IT'OCYJIAPCTBEHHBI SHEPTETUYECKHWI YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2Yy

OLHEHOYHBIE MATEPHUAJIbBI
10 JUCUMIINHE

Cucmemnvl menniocHabcenus

Hanpagnenue noarotoBku 13.03.01 TemmodHEepreTHKa U TEIJIOTEXHUKA

Ksamuduxanus bakanasp

(Baxanasp / Mazucmp)

r. Kasans, 2023



OueHouHble Marepuaybl MO AUCHUIUIMHE «Cucmemvl meniocHabHCeHUs,
npeAHa3HAYeHHbIE JUIS OLICHMBAHUS pPE3yJIbTaTOB OOy4YEHUS Ha COOTBETCTBHUE
VHJIMKATOPAM JOCTHUKEHUS KOMIICTCHIUMN.

OrneHnBaHWe pe3yJabTATOB OOYYCHHS MO MHUCIMIUIMHE OCYIIECTBISICTCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi Kapra
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Pazgea 1. « Cucremsl TK1 15
TeNJI0CHA0KeHUsI 15 | 0-15 30 15-30
npeanpuATHID
[InceMeHHBI onpoc 5
IIpaxTueckoe 3ananue 10
PacuerHo-Tpaduueckas padbota 0-15
Pazges 2. « CucreMsl TK2 15
OTOIIEHHSI MPOU3BOICTBEHHBIX 15 |0-15 30 15-30
U KUJIBIX TOMeIIeHui»
TBopueckoe 3axanue 8
IIpaxTueckoe 3ananue 7
PacuerHo-Tpaduueckas padbota 0-15
Pa3gen 3. «Pacxoabl TeMI0THI TK3
HA M0/10rpeB BEHTH/IALIUOHHOT 0 o5
Bo3ayxa. Beioop 25 [0-15 40 25-40
BO3/yXOHArpeBareJiei U
BEHTHJIATOPOBY
[TnceMenHbI onpoc 5
[TpakTryeckoe 3a1anue 20
Pacuerno-rpaduueckas pabora 0-15
IIpome:xxyTOYHAsA aTTeCTALMA oM 0-45
(3auer)
B ycrtHoii ¢popme o 6uneram 0-45




2. OnleHOYHBbIE MAaTEePUAJIbI TEKYIIEr0 KOHTPOJISA M MPOMEKYTOYHOM aTTecTalun
[Ikana OLleHKH Pe3yJIbTaTOB O0YUCHHMSI [0 TUCIUILIMHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
UHJIMKATOpa KOMIIETCHIIUH

o . Huxe .
3aranm- Bricokuit Cpenuuit Huzknit
« Kox CpeIHero
0l pOBaHHbIE
MHJMKATOpa T 1 T 4 T T 4
KOMITE- it P pesysTatsi | © 8510100 | or 70 no 8 ot 55 1o 69 or0 mo5
KOMITIETEHIIH
TEHLIUH " OOy4eHUs 110 [IIxana oLleHUBaHUS
AUCIUILIHHS YAOBJIET-  |[HEYJIOBIIETBOPHU-
OTJINYHO XOpOLIO
BOPUTEIBHHO TEIBHO
3a4TEHO HE 3a4TEHO
3HATh: CTPYKTYpy W TPUHIUNGI (YHKIIMOHUPOBAHUS CYIIECTBYIOIIUX
CUCTEM TeIJIOCHA0XKEHHUS PePUITHIA
YpoBeHb
3HAHUU
CTPYKTYpbl | YPOBEHb YpoBeHb
YpoBeHb 51 3HaHUHI 3HAaHUHU
3HAHHH MPUHIMIIOB | CTPYKTYPBl | | CTPYKTYPBI |
CTPYKTYpbl U | QyHKIHOHH | IPUHIUIIOB MPUHIIUIIOB
IIPUHIIUIIOB poB anust | GyHKIMOHUD | QYHKIIMOHUPO
(GYHKIIMOHUD | CYIIECTBYIO | OB aHus | BaHUs
OB aHUS | IIMX CHUCTEM | CYIIECTBYIOLI | CYIIECTBYIOL]
CYLIECTBYIOII | TEIUIOCHAOX | KX  CHUCTEM | HX CUCTEM
UX  CHCTEM | €HHU a1 | TeIIocHaOXe | TEemIocHa0Xe
TEIUIOCHA0XE | MPEeINpUsiTH | HU i | HU s
HHU |1 NPEANPUATHI | IPEANIPUATHN
MPEINPUATHIA | COOTBETCTBY | MUHHMAIBHBI | HUXKE
COOTBETCTBYE | €T i, UMEIOT | MUHUMAJIBHOT
T Mporpamme, | MporpamMme, | MeCTO HE | O, UMEIOT
0e3 omMnOOK | JOMYIIEHbl | rpyOble MECTO IpyObIe
[K-2 [1K-2.2 HE3HAUUTEIb | OIIUOKH OIINOKU
HBI e
OLIMOKH
yMeTh: pa3pabarbiBaThb CXEMbl M IIJJaHbl CHCTEM BHYTPEHHETO
TEIJIOCHA0KEH U 3/1aHui
IIponemoHcT
ITponemoHcT poll
PUPOBaHBI IIponemoncr
pUpPOBaHBI [Ipu
YMEHHUS PUPOBaHBI
YMEHUS pa3zpaboTke
pa3pabaTeiB | yMeHUS
pa3pabaTsiBa CXEM "
aTb CXEMbI U | pazpabaThiBa
Th CXEMBI H MJIaHOB
TUTaHbI Th CXEMBl H
TUTaHbI CUCTEM
CUCTEM TUTAHBI
CUCTEM TeIIocHa0xe
TEIUIOCHA0X | CUCTEM .
TEIIOCHA0XKe . HUS 3aHUHA
. €HHS 3JaHU | TerIocHa0xke
HUS 37aHANA B . | IOIyIIeHsbI
c HUS 3[IaHUH C
MOJIHOM rpyObIe
HE3HAa4YuTelb | He TpyObIMH
o0veme  06e3 OIINOKHU
HBI MU | OIIUOKaMHU
911150
omubKaMu
BJIAJETh: CIIOCOOHOCTBIO MPOU3BOIUTH BBHIOOp 00OpYyIOBaHHS Ha
pa3JIMYHbIX  CTAaIUAX  MPOEKTHPOBAHHUS  CHUCTEMBbl  BHYTPEHHETO




TEIUIOCHA0KEHUS] IPEANIPUATHUS

B TOJTHOM
Mepe BIajeeT
CIIOCOOHOCTH
0
MIPOU3BOIUTH
BBIOOD
00opy10BaHU
i Ha
Pa3IUYHBIX
CTaausIX
MIPOCKTHUPOBA
HUSI CHCTEMBI
BHYTPEHHETO
TEII0CHa0XKE
HUSA

TIPE TP THS

BJIaJIEET
CIIOCOOHOCT
BIO
MIPOU3BOIUT
b BBIOOD
obopynoBaH
ust Ha
pa3IMYHBIX
CTausIX
MIPOEKTUPOB
aHus
CHCTEMBI
BHYTpPCHHET
0
TEII0CHA0XK
eHUs
PEIIPUATH
i

BJIaJI€ET
CIIOCOOHOCTH
0
MIPOU3BOJIUTH
BBIOOD
o0opyaoBaHU
i Ha
Pa3IUYHBIX
CTausIX
MIPOEKTUPOBA
HUSI CHCTEMBI
BHYTPEHHETO
TemnocHa0xe
HUS
IPEIITPHUITHS
, COBEpIIaeT
HerpyObie
OILINOKHU

HE  BIAJeeT
CIIOCOOHOCTH
10
IIPOU3BOIUTH
BBIOOD
o0opyaoBaHU
s Ha
Pa3ITUYHBIX
CTausIX
MPOEKTUPOBAH
Ul CHUCTEMBI
BHYTPEHHETO
TeII0CHa0XKe
HUS
PEANPUSITHS
WIH
COBepIIaeT
rpyOsIe
OmMOKH  TpHU
pa3zpaboTke
cXem u
TJTAHOB

I1K-3

I1K-3.1

3HATh: MOPANOK IIPOBEICHMS pacyera IapaMmeTpoB, 3JEMEHTOB CUCTEM
TEIJIOCHA0KEHUSI IPEANPUITUNA U 3JaHUH

3HAeT B
ITOJTHOM
o0BeMe
MOPSIIOK
MIPOBEICHUS
pacuera
apameTpoB,
3JIEMEHTOB
CHCTEM
TeII0CcHa0XKe
HUSA
MpEANPUATHI
U 3JaHUU

B LEJIOM
3HAET
MOPSAIOK
MIPOBEICHUS
pacuera
napaMeTpoB,
2JIEMEHTOB
CHCTEM
TEMI0CHA0XK
SHUS
PEINPUAITH
W W 31aHui,
HO MyTaercs
B TOpSJIKE
MIPOBEICHUS
HEKOTOPBIX
JTaIoB

3HaeT
OCHOBHEBIC
JTallbl, HO
MyTaeTcs B
NOpsIJIKE
MPOBEACHUS
pacuera
rapameTpoB,
3JIEMEHTOB
CHUCTEM
TerI0CcHa0Xke
HUSA
NpEANPUATHI
" 3JaHniI

HE 3HAET
nopsiaka
IIPOBEICHHUS
pacuera
napameTpoB,
9JIEMEHTOB
CHCTEM
TemIoCcHa0Xe
HUSA
NPEANPUITHI
U 3JaHUU

YMETH: MPOBOAWUTH PACUCTHI MO THUIIOBBIM MCTOAWKAM W IPOCKTUPOBATH
OTACIBHBIC JJIEMCHTBI W CHUCTEM TEIUIOCHA0KEHUSI B COOTBETCTBUU C

TCXHUYCCKUM 3a/JaHHUEM

B IIOJIHOM yMeeT yMeer HE yMeeT
Mepe yMeeT MPOBOAUTH | MPOBOJUTH MIPOBOJIUTH
MIPOBOJIUTH pacueTsl 10 | pacyeThl 10 | pacyeThl O
pacyeTsl 1o THUTIOBBIM TUIIOBBIM TUTIOBBIM
TUTIOBBIM METOAMKAaM | METOJIMKAM U | METOJUKAM U
METOJMKaM U | U MIPOEKTUPOBA | IPOEKTHUPOBAT
IIPOEKTUPOBA | IPOEKTUPOB | Th b OT/ICJIbHbBIC




Tb aTh OT/CNbHBIC 3JIEMEHTBI U
OT/ENbHBIE OTAENbHBIE | DJIEMEHTBI U | CUCTEM
SJEMEHTBI U | DJIEMEHTBI U | CUCTEM TeIIoCHa0Ke
CHCTEM CHCTEM TeIiocHa0Xe | HUS B
TEIUIOCHA0KE | TEIUIOCHAOXK | HUS B COOTBETCTBHU
HHS B €HUs B COOTBETCTBU | C
COOTBETCTBU | COOTBETCTBHU | U C TEXHHYECKUM
nc uc TEXHUYECKUM | 3aJaHUEM HIIH
TEXHMYECKUM | TEXHHYECKH | 3aJaHHEM, coBepIact
3a7aHUEM M 3aJ]aHHEeM | COBEpIIAcT rpyObIe
Herpyobie OIIMOKY TIpH
OIINOKHU aHanu3e u
pacuere

BJIaJACTb: MCTOJHKaMHU PACYCTOB CHCTCM
OTOIIJICHHW A, BEHTHUJIAIMH.

BHYTPCHHCTO TeHJ'IOCHa6)KeHI/I${,

B MIOJTHOM | BiajzieeT BIIaIeeT HE  BIIAJECT
Mepe BIajieeT | METOIaMHu METOJMKAMU | METOJAUKAMU
METOJIUKAMH | METOJMKAMHU | pacyeToB pacueToB
pacueToB pacdeToB CHCTEM cHCTEM
CHCTEM CHCTEM BHYTPEHHETO | BHYTPEHHETO
BHYTPEHHEI0 | BHYTPEHHET | TEIJIOCHAOXe | TeriocHalOxke
TEIIOCHa0Xe | O HHUS, HHUS,
HUS, TEIUIOCHA0XK | OTOIUICHUS, | OTOIUICHUS,
OTOILJICHUS, | CHUS, BEHTWJISALUH, | BEHTHIISLHN
BEHTWISIIUH. | OTOIUICHUS, | COBEpINAET WU
BEHTWJISILIMM. | HETpyObIe coBeplIaeT
OLINOKHU rpyobie
OLIMOKH TpHU
aHaNIM3e "
pacuete

O1eHKa «OTJMYHO» BBICTABISICTCS 32 BBITOJHCHHUE 3A0AHUL NPAKMUYECKUX
3aHAMUL, UHOUBUOYANLHLIX 3A0AHUL 8 ceMecmpe (Onpoc, meopueckoe 3adaHue),
pacuemuo-epaghuueckux pabom, nojHvle U CO0epHcamesibHble OMEembl Ha 80NPOCHL
ounema (meopemuueckoe u npaKmuieckoe 3a0auue),

OreHKa «XOPOI0» BBHICTABJISETCS 32 BBIMOJHEHUE 3A0AHUl NPAKMUYECKUX
3aHAMUL, UHOUBUOYAILHLIX 3A0AHULL 8 ceMecmpe (Onpoc, meopyeckoe 3a0aHue),
pacuemuo-epaghuueckux pabom, omeemvl HA BONPOCHL Oulema (meopemusecKoe
UIU npaKkmu4eckoe 3a0anue) ¢ He3HAYUMeIbHbIMU OWUOKAMU;

OreHKa «yJA0BJIETBOPUTEIBLHO» BBICTABIISICTCS 3a BBITOJHCHUE 3d0aHUlL
NPAKMU4ecKux 3ausamull,

UHOUBUOYANILHBIX ~ 3A0AHULL 8 (onpoc,

meopuecKkoe 3a0anue), paciemuo-epaguieckux pabom, ¢ epyoviMu oumUOKamu u He

cemecmpe

6 NOMHOM O0Oveme; Npu omeeme HA BONPOCHI Oulema (meopemuyeckoe Uil
npakmuueckoe 3a0anue) 0onyckaem pyovle ouUOKuU.

OrcHKa «HEYTOBJIETBOPUTEIBbHO» BBICTABIACTCA 3a C1aO0e U HeNnoHoe
BLINOJIHEHUE 3A0AHULL  NPAKMUYECKUX —3AHAMUL, UHOUBUOYALIbHbIX 3A0AHUL 6

cemecmpe (onpoc, meopueckoe 3a0anue), paciemno-2paguieckux pabom.



3. IlepeyeHb O1LIEHOYHBIX CPEICTB

Kpatkas xapakTepHCTHKa OLIEHOYHBIX CPEACTB, UCIOJIb3YEMBIX MPH TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH W TIPOMEXKYTOUHOW aTTecTaluu oOydarouierocs Io

JUCIHHUITIINHE:

HaumenoBanue
Ornucanue OLeHOYHOI'0
OLIEHOYHOTO Kpartkas xapakrepucTuka OlleHOYHOTO CPEJICTBA cpencTaa
CpeJlicTBa p
CpencTBo OIEHKM YMEHHUS MPUMEHSATH TMOJyYEeHHbIE
TEOPETHYECKUE 3HAHMS B TPAKTUYCCKOH CHUTyaIlMH.
[IpakTrueckoe KomiuiekT 3agay u

3aganue (I13)

3ajiaHye HAIpaBJICHO HA OLIEHMBAaHUE KOMIIETCHIIUM MO
JUCLHUIUIMHE, COJIEPKHUT YETKYK) HHCTPYKLUHUIO IO
BBINIOJHEHUIO WM aJITOPUTM JICHCTBHI

3aJIaHUN

Cpe,I[CTBO IIPpOBECPKHU YMeHI/Iﬁ MNPUMCHSATDH IOJYUCHHBIC

Kommekt HUHIWBH-

E;;;;Tq}g;caﬂ 3HAHHUS 110 3apaHee ONpeIeICHHON METOZIMKE JULAL peIle- | IyallbHBIX 3aJlaHui’
paGora (PTP) HUS 3a]la4 WU BBITIOJHEHUS 3aJlaHHid 110 pasjeny HIn JUISL BBITTOJTHEHHSI
JHACHUILUIMHE B LIEIIOM PI'P
Omnpoc o 3HaHUE OCHOBHBIX IMOHITUH [epeuenp
paznenam TeMbI/pa3iea/ U CIUTITHHBI orpeaeeHUu
(Temam) OCHOBHBIX TTOHSATUI
TEMbI/AUCIUTUINHBI
YacTHYHO periIaMeHTUPOBAHHOE 3aJaHUe, HUMEIOIIee
HECTaHIapTHOE pelieHue u No3BOJIstOIIee |  TeMbl rpyNImoOBbIX
TBopueckoe JTUArHOCTHPOBATh yMCHHS, WHTCTPUPOBATH 3HAHUS u/unu
3ananue (T3) pa3IMYHBIX O0JIACTEH, apryMEHTUPOBAaTh COOCTBEHHYIO | WHIMBHIYaJbHBIX

TOYKY 3pCHUH. Moxer BBIINIOJIHATHCA B | TBOPUYCCKUX SaI[aHI/Iﬁ

VH/IMBUYaJIbHOM MOPSIKE UM FPYNIOi 00ydaronmxcst

4. IlepeyeHb KOHTPOJIBHBIX 3aJlaHMd WJM HMHbIE MaTepHaJIbl,
Heo0XoaAMMBbIe ISl OLCHKH 3HAHUM, YMEHHMH M HABBIKOB, XapaKTepH3YIOIIMX
JTanbl (OPMUPOBAHUS KOMIIETEHIMA B IIpouecce OCBOCHUS JUCHMIIUHbI

IIpumepwvr 3a0anuti

Jist tekymero konrpoas TK1:

[Tposepsiemas kommnerenius: [1K-2. Cocoben pazpabaThiBaTh MPOSKTHYIO U
pabouyro JOKYMEHTAIlMIO CHUCTeM 3Heproobecredenus mnpeanpustus ([TK-2.2,
Pa3pabarbiBaeT CXeMBI M ILIAHBI CHCTEM 3Heproodecredenus npeanpusrtus), [TK-3.
CrnocobeH mTpOBOAWTH pacueThl MO THUIOBBIM METOJMKAM, TPOSKTHPOBATH
TEXHOJIOTHYECKOe O00OpYyJIOBaHUE CHCTEM DSHEProOOCCICUCHHS MPEIIPHITHSI C
UCIOJBb30BaHUEM CTaHIAPTHBIX CPEACTB aBToMatm3anuu npoektupoBanus (ITK-3.1.
[Tpon3BOUT pacyeT mapaMeTpPOB CUCTEMBI YHEProOOECIICUCHHS MPEATPUATH)

Bonpocs! 1J151 npoBeaeHUst MUCHLMEHHOT0 onpoca 7K/ :

1. Yro Takoe TepMHUECKOE CONPOTUBIIEHHE CIl0sl, KOHCTpykunn? dopmyna s
pacuera. Eqununa nsmepenus.

2. Uto nmoka3zbiBaeT ko3 puimeHt TemmonpoBoanoctu? Equnnia nsmepeHusi.




3. Kak ompenensitorcss Tpaayco-CyTKH OTONMUTENbHOro mnepuona? Enununa
U3MEPEHHUS.

4. Kak omnpenensitorcsi 0a30Bble 3HAYEHHUs COMPOTHUBICHUS TeIUIONepeaayue
KOHCTPYKTHUBHBIX 3JIEMEHTOB 3JaHHii?

5. OmpeneneHue  HOPMUPYEMOTO  3HAUEHUSI  YCJIOBHOTO  CONPOTHUBJICHUS

TeIUIoNepeaadye Orpax AaronX KOHCTPYKIIMM 31aHHAMN.

Kak ompenensieTcst mpo10KUTETbHOCTh OTOMUTEIBHOTO IEPUO/IA.

[enp TEMIOTEXHUYECKOTO pacueTa OrpakJIatolnX KOHCTPYKIUN 3TaHUH.

HazoBuTte BUbI IEpe1aun TEIIOTHI.

. Kakumu napamerpaMu xapakTepu3yeTcsi MUKPOKIMMAT MOMEIEHUS?

10 B uyem 3akimiouaercs (U3MUECKUH CMBICT TpPeOyeMOro COMPOTUBICHUS
TEIUIoNepeaue OrpakIatoluX KOHCTPYKIUN?

©o~NP

IIpakTnyeckoe 3aganue

[IprMepbl MpakTUYECKUX 33 TaHUM:

3aoaua 1
OnpenenuTes pacyeTHOE CONPOTUBIICHUE TEIUIONEPENAadye HAPYKHBIX OIPAXKICHUN
3a1aHHON KOHCTPYKIINHN:

3amaHHasl KOHCTPYKIMS HApYKHOW CTEHBI MPEJCTaBIseT COO0OM MHOTOCIOWHYIO
KOHCTPYKIIUIO C IMOCTEA0BATEIBHO PACIONIOKEHHBIMA OJTHOPOIHBIMU CIIOSIMH.

Kosdbdummentst  TerumooTmaun  BHYTPEHHEM W HAPYXKHOM  MOBEPXHOCTEH
OTpaXkJaroIIEed KOHCTPYKLINH:

3aoaua 2
[II0OTHOCTH MAaTEPUANIOB P YKa3aHbl B KI/M® , TOJIIMHA CJIOS & — B MM, O yy— TOJIIIMHA
YTEIUISIIOIIEr0  CJIOsl, KOTOPYIO  MPEICTOMT  ONpPENeNuTh Ha  OCHOBAaHHU
TemoTexHudeckoro pacuera. R, = 0,043 m2-°C/Bt, R, = 0,115 m?-°C/Br, R, = 2,67
m%-°C/Br.



3aoaua 3

Onpenenuthb HOPMHUPYEMOE 3Ha4YECHUE CONPOTHUBIICHUA  TEIJIONEpenayde
OTpaXJAIOIIE KOHCTPYKUMHM M YCIOBHOE COIIPOTUBIICHHE TeILIONEepeaaye.
IIpoBepUTH UX COOTBETCTBHUE.

Haznauenue 3paHns — agMUHHUCTpaTUBHOE. PacdyeTHas temmepaTypoil Hapy>KHOTO
BO3JyXa B XOJOAHBIA nepuof roxaa, ty = -40 °C; PacueTHas cpennss temmeparypa
BHYTPEHHEr0 Bo3ayxa 3maHus, t; = +20 °C; Cpennsis temmnepaTypa Hapy>KHOTO
BO3JyXa OTONUTEIBHOrO Iepuoaa, tepo. = -8 °C; IIpoaomkuTenbHOCTh
oronutenbHoro mnepuona, zht = 241 cyt.; HopMaibHbI BIQXHOCTHBIA pEXUM
MOMEIICHHS] U YCJIOBHS IKCILTyaTallMM OTpakIaroIIMX KOHCTPYKUMA — A (cyxoi
pPEXUM TIOMEIIEHUS] B HOPMaJIbHOM 30HE BiIaXHOCTH). KoadhUimeHT, yauThIBaromii
3aBUCHUMOCTD ITOJIOKEHMS HAPYKHOM IOBEPXHOCTH OTIPAKIAIOIIMX KOHCTPYKLMM I10
OTHOILIEHUIO K HAapy>KHOMY Bo3ayxy, n = 1; Koadduuuent temnoornaun HapyKHON
MOBEPXHOCTH OTPaXKIAIOINIeH KOHCTPYKIUHU, oy = 23 B1/(M?*°C); Koadbdumment
TEIUIOOTAYM BHYTPEHHEW IOBEPXHOCTH OrpPa)¥Aarolieidl KOHCTPYKUWHU, o= 8.7
B1/(M?°C); CocTaB Hapy>KHOI CTCHBI:

Jc\ﬁo;l Croi 0, MM p, Kr/M3
1 Krnaaka u3 kupnmya kepaMM4ecKoro yCTOTHOTO 120 1300

2 MuHepanoBaTHBIA yTEIUIUTEINb 150 60

3 Krnaaka u3 kepaMMuecKkoro Kupnu4a 380 1600

4 HITykarypka IL.11. 20 1800




PacuerHo-rpaguueckas padora 1

B PI'P Bcero 50 KOMIUIEKTOB MCXOAHBIX JaHHBIX. KaxxaoMmy CTyaeHTy
BBIJIACTCS  33/IaHUE HA OIPEICIICHUE TEIUIOTEXHUYECKOTO pPAacdyeTa OTPaAKIAFOIINX
KOHCTPYKIIMH TMPOU3BOJCTBEHHOIO TMOMENICHUS W WHIWBUIYAIbHBIE HMCXOJIHbBIC
JTAHHBIC K HEMY:

1. Ompenenuth 3HaUYeHUE TPeOyeMOro COMPOTUBICHUS TeIUIoNepenaye
OTpaXKJA0IINX KOHCTPYKIUHN 3/1aHMUS.

2. Omnpenenuth TpeOyeMyl0 TONIIMHY YTEIUIUTENs B MHOTOCIOWHOMN
KOHCTPYKIIMU Hapy>KHBIX CTEH,

3. [logoOpaTh KOHCTPYKIIMK OKOH, HAPYKHBIX JBEPEl U BOPOT.

Jas Tekymero kouTpossa TK2:

[Iposepsiemass komnerenuus: [1K-2. Cnocoben pa3zpabaThiBaTh MPOEKTHYIO U
pabouyio JOKyMEHTAIMIO CHCTeM 3Heproodecneuenus mnpemnpustus ([1K-2.2,
Pa3pabaThiBaeT CXeMbI M TUIAHBI CUCTEM JHeproodecrieueHus npennpusrtus), [1K-3.
CrnocoOeH MpoOBOAWTH pacyeTbl MO THUIOBBIM METOJMKAM, MPOEKTHPOBATH
TEXHOJIOTHYECKOEe O0OpYJOBAaHUE CHUCTEM 3SHEProoOECHeUeHHs] MNPEAUPHUITHS C
UCTIOJIb30BAaHUEM CTAHJIAPTHBIX CPEICTB aBTOMaTH3armu mnpoekrupoBanus (I[1K-3.1.
[Tpon3BOIUT pacueT mapamMeTpoOB CUCTEMbI YHEPTOOOECTICUSHHMSI TPEITPUSTH)

IIpakTHyeckoe 3a1anue

[Iprmepsl TpaKTUYECKUX 3aJaHUN:

3aoaua 1

Omnpenennre OCHOBHBIE TEIJIONIOTEPH YEPE3 HAPYIKHBIE OTPAKICHUS.

[lnomans HapyxkHbIX creH (12x12 Mm?). KOHCTpyKIMS CTEH: BHYTPEHHSS
HITYKaTypKa 1/m 15 MM, MOHOJIUTHBIN *kene300eToH 300 MM, TUIMTBI U3 CTEKJISTHHOTO

mTanesbHoro BoJiokHa (p = 60 KF/M3) tonmuuoi 100 MM W ITYKaTypKa 1/m
TOJIIMHOW SMM.

Pacuernsie Temmneparypel Bo3ayxa: BHyTpeHHsAsS ;= X °C, HapyxHas
t:=—-29 °C. IIpomomxuTensHOCTh OTOMHUTENbHOTO mepuona 211 cyTok, cpemssis
TeMIepaTypa Hapy>KHOTO BO3/yXa 3a oTonuTenbHbld niepuos S °C. OTHocuTenbHas
BJIQXKHOCTh BHYTPEHHEro Bo3ayxa 68 %, 30Ha BIQXHOCTH HOpPMajbHas. Y CIOBHS
DKCIUTyaTanuu b.

R, = 0,043 m?-°C/BT, R,= 0,115 m?-°C/BT.

3aoaua 2

CTeHblI KUJIOTO MOMEILCHHS BBIMOJHEHBI U3 KPACHOT'O KUPIIUYa, MEHOOETOHA U
COCHOBOM JOCKH. TOJIIMHBI CIOEB COOTBETCTBEHHO paBHBL: 01= 250 MM, &= 150 Mm
1 03 = 25 mm. JlnuHa momemieHus 5 M, Beicota 2,5 M. KakoBbI TOTEpH TeTuia TOJIBKO
uepe3 CTeHHI B 3MMHEE BPEMs I0Jia, €CJIM TEMIIEpaTypa cTeH u3HyTpr pasHa 18 °C u —
30 °C cuapyxu?



3aoaua 3

[ToTosoK XHUJIOr0 MomenieHus: JIMHOW 4,5 M ¥ mUpHHOW 3,6 M BBIINOJIHEH
TPEXCJIOUHBIM: JKeyie300eToHHass TmTa TommuHor 200 mwm, nenomtact IIXB u
cocHoBast nocka toimmuHor 40 mMm. KakoBa moipKHA OBITH TOJIIMHA IIEHOILIACTA,
YTOOBI MOTEPU TEIJIa Yepe3 MOToJOK Obumu He Oonee 230 BT mpu TemmepaTrypax
wnThL: co ctoponsl nomemenus 18 °C u — 30 °C napy»HOM CTOPOHBI JOCKH?

3aoaua 4
OnpenenuTe CONPOTUBJIEHUE TEIUIONEPEIaUue OTPAKIAIOIMINX KOHCTPYKIUM
noAcoOHoro momMernieHus: (puc. 1.) U MpoBEepbT€ UX COOTBETCTBUE HOPMUPYEMBIM
3HaueHUsIM. OnpeaenuTe pacu€THbIE TEIIONOTEPH Yepe3 HAPYKHBIE OTPaKICHUS.
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Puc. 1. [11an nomerueHus

3naHue OJHOATAXHOE OecuepJayHoe C TUIOCKOW KpOBJIEH, HMEET TpH
Hapy>XHbIe cTeHbI. J[inHa 3qanus L = 12 m, mupuna B = 12 M, BeicoTa OOKOBBIX CTEH
H =4 m. HapyxHas aBepp JBOMHAsS JepeBsAHHAsA ¢ TaMOYpOM BBICOTOH =2 M,

mmpuHO Dye = 0,9 M. OkHa onWHApHBIE B JCPEBSHHBIX IEpeIUieTaX C pa3MepaMu:

ok = 1,4 M, box=2M. KOHCTpyKIMsI CTE€H: BHYTPEHHssS IITyKarypka I/ 15 mm,



MOHOJIMTHBIN kene300eTon 300 MM, IINIMTBI M3 CTCKILIHHOT'O IITAIICJIBbHOI'O BOJOKHA

(p = 60 KF/M3) tommuHor 100 MM M mTykaTypka 1/m toimmHon Smwm. Ilomber u3
MOJMCTUPOJIOETOHA HA NOpTIAaHAUEeMeHTe ToNmuHON 150 MM. KOHCTPYKIIUST KPOBIIH:
xene300eton 100 MM, el Trna Rockwool 100 MM, ruIpOU30ISIIMOHHBIA KOBED
u3 pyOepouia TOMIIMHON 6 MM.

Pacuetnbie Temmeparypbl Bo3ayxa: BHyTpeHHss =18 °C, HapyxXHss

ta=—-20 °C. IIpogomKUTEeTbHOCTh OTOMUTENBbHOTO Tepuoaa 209 cyTok, cpeaHss
TeMIlepaTypa Hapy»KHOTO  BO3dyXxa 3a oromuTenbHbld  mepuon 4,9 °C.
OTHOCHTENIbHAs BIAXHOCTb BHYTPEHHEro Bo3ayxa 68 %, 30Ha BIAXHOCTH
HOpMaJIbHas.

3aoaua 5

[lo marepuanam 3adauu 4 onpenenute MOTPEOHBINM TEMIOBOM MOTOK MJis
OTOIUJICHUS TOMEIIICHHUSI, BRIOEPUTE CUCTEMY OTOIUICHUS U MOAOEPUTE OTOMUTEIHHBIC
npubopsl. OTomuTENbHBIE TPUOOPHI  YCTAHOBJIEHBI OTKPHITO. Temmeparypa

TEIJIOHOCUTENS B mojaromeM TpyobomnpoBoje t1 =95 °C, B oOpatHOM TpyOOTpoOBOC

to =70 °C.
MOUTHOCTh YCTAaHOBJICHHBIX 3JICKTPOJBUTATENICH sl IPHUBOJIa 000PYI0BAHUS
coctaBisier 4,2 kBT, ocBenieHus (moMuHecueHTHble Jammbl) — 1,2 kBtr. B

MOMEIIEHUH MOCTOSHHO paboTaroT 6 yenoBek (paboTa jierkas).

PacueTHo-rpadguyeckasi padora 2

B PI'P Bcero 50 KOMIIJIEKTOB  HMCXOJHBIX JaHHBIX. KaxkIoMy CTyIeHTYy
BBIJIAIOTCS WHAMBUAYaJbHbIE HCXOJHBIE J@HHbIE K HeMy. 3aJaHhue COCTOWUT U3
pa3zenos:

1. OnpenenuTs TEIIOMOTEPU MOMEIIECHUS Yepe3 HAPY KHbIEC OTPAKICHHUS.

2. PaccunTtaTh MOTpEeOHYIO MOIIIHOCTH OTOMUTEIHLHON CHCTEMBI.

3. [TogoGpaTh oTONMUTENBHBIC TPUOOPHI

TBopueckass padora pasgena 2: H3ydyeHHe KOHCTPYKIUHM, NPHHIUIA
AefCTBUS U MPOBEpPKAa padoThI 0JI0YHO-MOYJIBHOTO Tem10Boro nynkra (bUTII)
C IMCTAHIMOHHBIM YIIPABJCHHEM.

3ananue K padote

1. N3yuute ycrpoiictBO aBromarusupoBaHHoro bUTII. Haitu Ha
YCTaHOBKE BCE 3JIEMEHTHI U MTPUOOPHI, N300paKEHHbIE HA CXEME.

2. BoisicHUTE  Ha3HayYeHUE COCTAaBHBIX 4YaCT€ W  KOHTPOJIbHO-
u3MepurtensHbIX mpudopos BUTII.

3. BBIsSsICHUTB ITyTH IBUKEHHS IEPBUYHOTO U BTOPUYHOTO TETIIOHOCUTEIICH.

4. CocTaBUTh THAPABIMYECKYIO CXE€My MNOJKIOYeHHs otomieHns u I'BC k
TEIUIOBOM CETHM 4Ye€pe3 aBTOMATU3UPOBAHHBIA WHIWBUYAJbHBIM TEIJIOBOM IYHKT,
UCIIOJIb3Ysl YCTAaHOBKY.

5. Beectu B aericteue bUTII u cucremy ororuieHus.

6. Iloctpouth rpaduk peryaupoBaHHs MOAA4YM TEIJIOTHI B OTOMHUTEIBHYIO



CUCTEMY MO (haKTUUYECKUM TeMIepaTypam.

7. CpaBHUTH 3aJaHHBIA M (HAaKTUUECKUN TpapuKd pEryJupoBaHUS IMOAAYU
TEIJIOTHI B OTOIUTEIbHYIO CUCTEMY.

8. CoctaBuTh 0TUET 110 paboTe. OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.

ConepxaHue oTyeTa

B otuere mpuBecTH: 1enb paboOTHI, MOCIemNOBaTeNbHOCTh 3amycka BUTII
(OCHOBHBIE MOMEHTHI), 3aJaHHBIA TpaUK PETyIUPOBAHMUS TOJAYM TEIUIOTHI Ha
OTOIUVICHUE C HaHECEHHWEM Ha Tpaduk (HAKTUUECKUX TEMIEpaTyp TEIIOHOCUTE,
BBIBO/IbI O COOTBETCTBHUH PETYIMPOBAHUSA MOJIa4U TEIUIOTHI HA OTOIUICHUE 3aJaHHOMY
rpaduKy OTOIUICHHUS.

KoHTpoJibHBbIE BONPOCHI:

l.IToxaxxure ©Ha BUTII nByxcennmoBble KIAmaHbl € 3JIEKTPOMAIIUHHBIM
MPUBOJOM, KJallaH TMOJMUTKH C JJIEKTPOMAarHUTHBIM MPUBOJOM, HOTPY>KHBIE
JATYUKU TEMIIEpaTyp, MyTh JBWKCHUS TEIUIOHOCUTENIEW B IMEPBUYHOM KOHTYpE
TEIJI000OMEHHUKA OTOIIEHUS U B OTOMUTENILHON CUCTEME.

2.Kak cpaboraer BUTII npu mnoBblLIEHHH (CHUKEHUH) TEMIIEPATypPbl
Hapy>KHOT'0 BO3/yxa?

3.Kak cpaboraer BUTII npu mnoBelieHUU (MOHM)KEHUHU) pacxoja BOAbI B
cucreme ['BC?

4. KakoBa TmOCIEIOBaTENbHOCTh MOAKIOUEHUA KOHTpoiuiepa MC8 K
IIEPCOHAIILHOMY KOMIIBIOTEPY?

5. Kak 3amaercs rpaduK peryJqvpoBaHUS TEMIEPaTyp TEIJIOHOCUTENEH
(ucxonnbie nanubie) Ha BUTII?

6. 3HaUeHUSI KAaKUX TEMIIepaTyp MOKHO HaOmoaaTh Ha MoHuTope [1K?

7.Kak u3MeHUTh (YBETUYUTH UM YMEHBIIUTh) TEMIIEPATypy TEIJIOHOCUTENS B
OTOIMTEJIBHOM CHCTEME TTPH HEOOXOIUMOCTH?

8. KakoBa TOYHOCTH COBMAJCHHS TeMIEpaTyp TEIUIOHOCUTENSI B IMOJAIOIIEM
TpyOONPOBOIE OTOIUIEHUS C TPEOYEMbIMU 3HAYEHHUSIMU 110 3aIaHHOMY TpaduKy?

Jast Tekymero kourpoass TK3:

[Iposepsiemass komnerenuus: [1K-2. Cnocoben pa3zpabaTbiBaTh NMPOEKTHYIO U
pabouyro JOKYMEHTalMI0 cucTeM »sHeprooOecneuenuss upenanpustus ([1K-2.2.
Pa3pabaThiBaeT cXeMbI M IUIAHBI CUCTEM 3HeproodecreveHus: npeanpustus), [1K-3.
CriocobeH MpOBOIUTH pacyeThl MO TUIOBBIM METOAMKAM, IMPOEKTUPOBATH
TEXHOJOTHYECKOe O0O0OpYyJOBaHHE CHUCTEM HHEProoOecreyeHus] MPEANpPUsITHS C
UCIIOJIb30BAHUEM CTaHJAPTHBIX CPEJICTB aBTOMaTH3auuu npoekrupoBanus (I[1K-3.1.
[Tpou3BOAMT pacueT mapaMeTpOB CUCTEMbI SHEPTOOOSCIICUCHHUS TIPEITTPUSTHS )

Bonpocsl 1J151 IpoBeeHUs NMCbMEHHOT0 onpoca 7K3

UYT0 Takoe BO3IyLIIHOE OTOIICHHE?

[TpuHiMNIManpHas cxeMa NPUTOYHOU Kamephl.

Hasznauenue xanopudepa. VIx Buapl.

I[lo xakoéi ¢dopmyne ompenensercss 4YacoBod OOMEH  MPUTOYHOIO

BEHTWJISILIUOHHOTO BO3/yXa M0 HOPMUPYEMOM KPAaTHOCTH BO3AyX000MeHa?

sl N



5. o xakoil ¢opmysne ompenensieTcss TEIJIOBOM TOTOK Ha MOAOrPEB
BEHTWISIIUOHHOTO BO3TyXa?

6. Uto HeoOX0UMO 3HATh MIPH MOAOOPE BEHTUISITOPOB?

7. Tlo xakoit ¢hopMyIie onpeaensercss HOTPEOHbII HAOp BEHTUIISTOpa?

8. Buasl BenTuisatopos. Ux pyHkus.

9. Tlo kakoii MeToIMKE MOAOUPAIOTCS Kanopudepsi?

10. ITo xakoii (opmyne ompenenseTcs TEIIoBas MOIIHOCTh OTOMHUTEIHHO-
BEHTUJISILIHOHHOM CUCTEMBI?

IIpakTH4eckoe 3agaHue

[Tpumepsl MpaKTUYECKUX 3aJaHUM:

3aoaua 1
[IpousBectu moadop arperara Jyisi BO3AYIIHOTO OTOIJICHUS TOMEIICHUS C pa3MepaMu
42x18x6 M. mo mnpsMotouHod cxeme.(puc.2) IlorpeOHast MOIIHOCTH CHCTEMBI
ororuieHus: cocrasiusger 70,0 kBt. Temnepatypusbiii rpaduk temnoBoit cetu 130-70
OC. PacueTnslie Temneparypsl Bo3ayxa: t,= 15 °C , t, = -31°C.

Pucynok 2. Cxema npsiMOTOYHOM CUCTEMBI BO3AYIIIHOI'O OTOTIICHUS.

3aoaua 2
[Tonobpate kamopudep nanas HarpeBa MNPUTOYHOIO BO3AyXa B  BEHTWIALIMOHHOU
CUCTEME C MPOTKEHHBIMU IIPUTOYHBIMHM BO3IyXOBOJAMH NOMEUIEHUS C Pa3MepaMu
42x12x6 mpu yCIOBUSAX: BEHTWISIUS OOIICOOMEHHAs, HOPMUPYEMYIO KPaTHOCTh
BO3/lyxooOMeHa npuHATh K=2,0 1 /4ac, pacueTHble TeMIlepaTypbl BHYTPEHHETO U
Hapy>kHOTO Bo3ayxa mpuHsaTh 1,=15°C, t, = -31°C. TemmneparypHbiii rpaduk
TeryIoBoM cetu mpuHAThH 115-70°C.

3aoaua 3
BoiOparb kanopudep s cucTeMbl BEHTWIALMH MPOU3BOJICTBEHHOIO MOMEIECHUS,
pacrnosoxkeHHoro B I. Munck. O6beMHBIN pacxo Bo3myxa st Harpea 6300 m3/u,



Temreparypa nputodyHoro Bo3ayxa 13 °C. TemioHocuTens — mneperperass Bojaa C
napamerpamu trop=150 °C, toop=70 °C. PacuerHass TemmepaTypa HapYy>KHOTO
BO3/lyXa B XOJIOAHBIN nepuoa 1uis r. Muncka: -24 °C.

3aoaua 4
[Tomo6pats HeHTpOOekKHBII BeHTUuIsATOp ceprn B114-70 s nepemenienns 2500 m3/q
Bo3ayxa npu temneparype t= 20 °C u pacueTHom nonrom nasnennu 480 Ila.

3aoaua 5

Onpenenuts TemionpousBoauTenbHOCcTh (BT) kamopudepa KCys Ne 9 o termmoBomy
OaslaHcy, €CJIM W3BECTHBI pPAaCUETHBIE TEMIIEpaTyphbl BHYTPEHHETO W HAPY>KHOTO
Bo3nyxa t,=18°C, t, = - 26 °C. CkopocTh Bo3ayxa npunsTh 10 m/c.

3aoaua 6.
OnpenenuTh IUIONIAAb IOBEPXHOCTU Kajopudepa Yepe3 OCHOBHOE YpaBHEHHUE
TEIJIoNepeaul, €CIM HW3BECTHbl pacyeTHbIe TEMIEpaTypbl BHYTPEHHETO W
Hapy>kHOTO Bo3ayxa t,= 6°C, ty = - 39 °C., TeMrnepaTypHbIil rpaduK TEMIOBON CETH
npunarsk 110-65°C. Ilnomans )KUBOTo cedeHus 1o Bo3ayxy 0,5 M2, pacxon Bo3ayXa
= 8630 m%/4, mo tertonocutemo 0,0013. Kosdppumuentsr A = 25,3, n=0,37, m =
0,15.

PacuerHo-rpaduueckasi padora 3: «Pacxoabl TemjaoTbl Ha MOAOTPEB
BEHTH/JIIHMOHHOTO BO3JyXa B INPOM3BOACTBEHHBIX M  O0LIECTBEHHBIX
MOMeIeHUSIX».

B PI'P Bcero 50 KOMIIJIEKTOB MCXOAHBIX JaHHBIX. KaxaoMy CTyAEHTY BBIIAIOTCA
VMHIMBUIyJIbHBIE UCXOJHBIE JAHHBIC K HEMY. 3aJIaHUE COCTOUT U3 PaA3/IEJIOB:

1. Onpenenuts NOTPEOHYIO MPOU3BOAUTEIHLHOCTh 00IIIEOOMEHHOM BEHTUIISLIUU
YYaCTKOB IMOMENIEHUS U PACXOJ TEIJIOTHI HA MTOJOTPEB MMPUTOYHOTO BO31yXa.

2. IlonoGpaTh BO31yX0MOI0TPEBATEb.

3. [TomoOpaTh BEHTUIATOP 711 IPUTOYHOM CHCTEMBI BEHTHIIAIIMHA U OTOTUICHHUS
3aJJaHHOTO TTIOMEILICHMUS.

JJI IpOMesKYyTOYHOM aTTeCTALMU:

Teopemuueckue éonpocol
1. Kak onpenenuts TpeOyemMoe TEPMUUYECKOE COMPOTUBJICHHE TEIUIONEpeaye
Orpa)KJAOIINX KOHCTPYKIMH 31aHUI B PETHOHE?
2. Hanummre BbIpakeHue JUIsl ONPEAEICHUS TEPMUYECKOTO COMPOTUBICHUS
TeIuIoNnepeaaye MHOTOCIONHBIX OTPAXKAAIOIINX KOHCTPYKIUN 31aHUN.
3. IlpuBenute METOAMKY ONpeAeNieHHs OCHOBHBIX  TEIUIONOTEPh  uepe3
MHOT'OCJIOMHYIO OIPakAAaroLy 0 KOHCTPYKIUIO 3JaHUMN.
4. IlpuBeauTe METOAUKY ONPEEIECHUS MOJHBIX TEIJIONOTEPh YEPE3 OrPaKIAIOLIyIO
KOHCTPYKLIUIO 3aHUMN.
6. Kak onpenenuts moTepu TEIIOTHI Yepe3 HeYTEIICHHBIE MOJIbI?



7. Kak onpenenuts NOTpeOHbIN TEMIOBOW MOTOK Il OTOIIEHHS TOMEIIEHUN ?

8. Onummure ycTporCTBO BOJSHOTO OTOTLICHUS 3IaHHIA.

9. Kakue TpeOoBaHUS  MPEABSIBISIIOTCS K  OTOMHUTEIbHBIM  IpuOOpam?
OxapakTepu3yiTe OTONUTENbHbIE MPUOOPHI BOJISIHOTO OTOIICHUSI.

10. TIlpuBeaute METOAMKY TMOAOOpa OTOMUTENBHBIX MPUOOPOB (paauaTopoB)
BOJSHOT'O OTOIICHMS.

11. OxapaxkTepu3yiiTe CHUCTEMBI TEIUIOCHAOKEHUS MPEANPUATHA, NPHUBEAUTE HUX
KJIacCU(UKAIIHIO.
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