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Hepeuelib Komnemelmuﬁ C YyKasanuem smanoes ux ¢opmupoeanuﬂ

Huoekc
KomnemeHyuu

Cooeporcanue
Komhemenyuu

Omansvt popmuposanus KomnemeHyuu

Jexyuu

Jlabopamopnoie
3anamus

Ilpakmuueckue
3anamus

Kypcoeaa paboma

HaunmenoBanue
OILICHOYHOT'O
CpeacTBa

OIIK-4

OHUMaHHUEM CYIITHOCTH
Y 3HAYCHHUS
uHpopmaluu B
pa3BUTHU
COBPEMEHHOTO
o01ecTna,
CIOCOOHOCTBIO
MOJTy4aTh U
o0OpabaThIBaTh
UHPOpPMALIHIO U3
Pa3InYHBIX
HUCTOYHUKOB,
TOTOBHOCTBIO
UHTEPIPETHPOBATD,
CTPYKTYpUPOBATh U
0hopMIIATH
UHpOpMaIIHIO B
JOCTYITHOM JIJIST APYTUX
BUJIE

Pazoen 1-
pazoen 5

Pazoen 1-pazoen 5

Pazoen 1-pazoen 5

Pazoen 1-pazoen 3

Dxzamen,
nabopamopuoe u
npakmuyeckoe
3auamue, O0KIao

I1K-3

CIIOCOOHOCTEIO
HCIIOJIb30BaTh
COBPEMECHHEIC
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH, TPOBOUTH
00paboTky
uH(popMalnu ¢
HCIIOJIb30BaHHEM
MIPHUKJIATHBIX TIPOTPaMM
u 0a3 JaHHBIX JUISI

Pazoen 1-
paszoen 5

Pazoen 1-paszoen 5

Pazoen 1-pazoen 5

Pazoen 1-pazoen 3

Okszamen,
nabopamoptoe u
npakmuyeckoe
3aHsamue, OoK1A0




pacyera
TEXHOJIOTUYCCKUX
napameTpoB
000pyI0BaHUs U
MOHHUTOPHHTA
HPHUPOJHBIX CPEX

I1K-4

CIIOCOOHOCTBIO
UCIIOJIb30BATh
HOPMAaTUBHBIE
JIOKYMEHTBI 110
KauyeCTBY,
CTaHIapPTH3AIUHU H
cepTudUKaIuu
MPOAYKTOB U U3AEIUN

Pazoen 1-
pazoen 5

Pazoen 1-paszoen 5

Pazoen 1-pazoen 5

Pazoen 1-pazoen 3

Dxzamen,
nabopamoptoe u
npakmuyeckoe
3auamue, O0KIao

I1K-5

TOTOBHOCTBIO
000CHOBBIBAThH
KOHKpPETHbIE
TEXHUYECKHUE PEIICHUS
npu pa3paboTke
TEXHOJIOTUIECKUX
IPOIIECCOB; BHIOUPATH
TEXHUYECKHE CPEACTBA
U TEXHOJIOTHUH,
HarpaBJIeHHBIC HA
MUHHMH3ALUIO
AQHTPOIIOTEHHOTO
BO3JICUCTBUSA Ha
OKPYKaIONIYIO Cpeny

Pazoen 1-
pazoen 5

Pazoen I-pazoen 5

Pazoen 1-pazoen 5

Pazoen 1-pazoen 3

Dxzamen,
nabopamopuoe u
npakmuiecxkoe
3auamue, O0KIao

I1K-6

CIIOCOOHOCTBIO CIIEIUTH
3a BBIIOJIHEHUEM
MIPABHII TEXHUKH
0€30I1aCHOCTH,
MIPOU3BOICTBEHHON
CaHUTApHUH, MOKAPHOU

Pazoen 1-
pazoen 5

Pazoen 1-paszoen 5

Pazoen I1-pazoen 5

Paszoen 1-pazoen 3

Okzamen,
nabopamopuoe u
npakmuyeckoe
3anamue, OOKIAo




0€30I1aCHOCTH U HOPM
OXpaHbI Tpy1a Ha

PETPUITHSIX

I1K-9 CIIOCOOHOCTBIO Pa3zoen 1- Pazoen I-pazoen 5 | Pazoen 1-pazoen 5 | Pazoen 1-pazoen 3 | Ox3amen,
AHAJIU3UPOBATh pazoen 5 nabopamopuoe u
TEXHOJIOTUYECKHIA npakmuyeckoe
MpoIecc Kak 0ObEKT 3anamue, OOKIAo
yIpaBICHUS

I1K-18 CIIOCOOHOCTBIO Pazoen 1- Pazoen 1-pazoen 5 | Pazoen 1-pazoen 5 | Pazoen 1-pazoen 3 | Ix3amen,
MPOEKTUPOBATH pazoen 5 nabopamopnoe u
OTJICIbHBIE Y3IIbI npakmuyeckoe

(ammapartsl) ¢
UCIIOJIb30BaHUEM
ABTOMAaTH3UPOBAHHBIX
IPUKIAHBIX CUCTEM

3anamue, OOKIAo




Tabnuua 2. Pacuer Tekyiiero peTunra

HazBanue Kon-Bo O1eHKa 3a OJTHO CyMmMapH. olleHKa
MuHuM. ‘ Makcum. MuHuM. Makcum.
TeRHI 10 1 10 10
(KOHCTIEKT)
[IpakTueckoe
3aHSTHE 9 1 9 9 18
(BBITIOJIHECHUE
3aJIaHUH)
JlaGoparopHas 5 9 10 10
pabota
JTOKJIaJ 1 3 10 3 10
JUCKYCCHUS 1 4 12 4 12
DK3amMeH 24 40
Bcero 60 100
Kypcosas 1 60 100 60 100
pabora




Hokazamenu u Kpumepuu oueHusanun Komnemelmm? conucanuem wKal oueHueanun

Nunekc Coneprxanue YPpoBHM OCBOCHUS KOMIIETCHIIUU
KOMITETCHITIHA KOMITETCHITIHA IToporosslii [IponBuHyTHIN IIpeBocxoaHbII

OIIK-4 MNOHUMaHHEM 3HaTh: COIIMAJIbHBIE U | 3HaThb: MIPUHLUIIBI OLICHKU | 3HATh. OCHOBHBIE XapPaKTEPUCTUKHU
CYIITHOCTHU U MICHXOJIOTHYECKUE OCHOBBI | JOCTOBEPHOCTH  MPO(PECCHOHAIBHOM | MPOLECCOB coopa, nepenayu,
3HAYCHUS paboThI ¢ HHGOpPMAITHEH. nHpopMaIuu. MOMCKa, OOpabOTKM W HAKOILJICHUS
uHpopManuu B Ymern: CaMOCTOSITENIHO | YMeTh: dbopmynupoBaths | HUHGOPMALIUU
pa3BUTUU paboTatb C pa3INYHBIMU | HHGOPMALMOHHBIN 3a1poc, paboTaTh C | YMeTb: OICHHBATh JIOCTOBEPHOCTH
COBPEMEHHOTO HUCTOYHUKAMU uHbopMaIuy, | HayqYHOU u IPOM3BOJCTBEHHOM | M0JIy4eHHOM MHPOPMALHK;
oO1uiecTBa, AHAIM3UPOBATh WX W TPUMEHATH | MH(OpMAaIHEH, UCIIOJIb30BATh | HAXOAUTh U KPUTHYECKU OIICHUBATH
CIIOCOOHOCTBIO JUIsl  paspellieHUs] KOHKPETHBIX | OTEYECTBEHHBIH M 3apyOeKHBIH ONBIT | uHGOPMALMIO B TIJI00AILHOM CeTH
MOJTy4aTh U MPAKTUYCCKUX CUTYaITHH. B NIPO(QECCHOHANBHOM JeATeNbHOCTH, | MHTepHeT.
oOpabaTbIBaTh Baagern: croco0aMu | CHCTeMaTH3upoBaTh W 0000marth | Baagerhb: CIIOCOOHOCTBIO K
UHPOpPMALIHIO U3 OpHUEHTAINU B | nH(pOpMAIIHIO; 000011IeHNI0, aHANMNU3Y HH(OPMAITIH,
pa3IMYHBIX npodeccCHoHaNbHBIX MCTOYHUKAX | Biaagers: METOAMKAMH | IIpHEMAMH KPUTUYECKOIO
HUCTOYHUKOB, uHGOpMaMK (5KypHajbl, CaWThl, | OPMYIMPOBKU 3aIIPOCOB JUIs HOMCKA | BOCIIPUATHS 0JIy4aeMoi
TOTOBHOCTBIO daitnoBsie cepsepa), | B aBTOMATU3UPOBAHHBIX | HH(OPMAIIHH.
UHTEPIPETHPOBATH | TEXHOJIOTHUSIMU paboTHI ¢ | HGOPMAITMOHHBIX CUCTEMAX;
, CTPYKTYpHUpOBaTh | Pa3jiMYHOTO pOJa HCTOYHUKAMHU | OCHOBHBIMU METOJIaMHU
u opopMIIATH uH(pOpMallMK, B TOM WYHCJIEC B | CHCTEMAaTH3aI[UU "
UHpOpMaIHIO B rio0anbHOM cetn HTEepHeT. o6ubnuorpaduueckont 00paboTKH
JOCTYITHOM JIJISI nH(}OpMAIIHH.
JIPYTHUX BUJE

[1K-3 CIIOCOOHOCTBIO 3HATh: HEMOJIHbIE 3HaHus | 3HATh.  copMUpOBaBIIUECS, HO | 3HATH! chopMUPOBaHHbIE u
UCTIOTb30BaTh COBPEMEHHBIX HH()OPMAIIMOHHBIX | COJEPIKANINE OTICIBbHBIE MPOOEIBI | CHCTEMATHUICCKUE 3HAHHS
COBpPEMEHHBIC TEXHOJIOTHH. SHAHHS COBPEMEHHBIX | COBPEMEHHBIX  HH(MOPMAITMOHHBIX
UH(OPMAIMOHHBIE | YMeTh: B LIEJIOM YCIIEUTHO, HO HEe | HHPOPMAIIMOHHBIX TEXHOJIOTUH. TEXHOJIOTHH.
TEXHOJIOTHH, CUCTEMATHUYECKU MPOBOJUTH | YMeTh. B IEJIOM YCIENIHO, HO C | YMeTh: YCIICTITHO "
MIPOBOIUTH oOpaboTky  uHbOpMaIUU C | HEKOTOPBIMU TIPOOETaMU TMPOBOIUTH | CHCTEMATUYECKU MIPOBOJIUTH
00paboTKy UCIIOJIb30BaHUEM  NPUKIAIHBIX | 00paboTKy uHpopmanuu ¢ | 0OpaboTKy nHpopmanuu c
uH(pOpMaIIUU C mporpaMM U 0a3 JaHHBIX MJIs | UCIIOJIb30BAHUEM MPUKJIAIHBIX | UCIIOIB30BaHUEM MIPUKIAIHBIX
UCTIOJTb30BaHUEM pacyera TEXHOJIOTHYECKHX | MPOrpaMM W 0a3 JaHHBIX JUIA pacueTa | mporpaMM W 0a3  JaHHBIX  JUIS
TIPUKJIATHBIX napaMeTpoB  00OPYIOBAHMSI U | TEXHOJOTHYECKHX napaMeTpoB | pacdera TEXHOJOTHYECKHIX




nporpamm u 6a3
JTAHHBIX JUIS

MOHHMTOPHUHTA MPUPOIHBIX CpPE.
Baanerb: B 11€10M yCHEIIHO, HO

o0opyoBaHUs u
MIPUPOIHBIX CPE/I.

MOHHUTOpHHI'A

napameTpoB o0opymoBaHuss U
MOHMTOPUHIA IPUPOJHBIX CPE.

pacuera HE CcHUCTeMaTHMYeckd HaBblkamu | Buaamers: B menoM ycrnemso, HO ¢ | Biaagers: YCIIEIIHO u

TEXHOJOTMYECKUX | pacyera TEXHOJIOTUYECKUX | OTACIbHBIMH OINMOKAMM HABBIKAMHU | CHCTEMaTHYECKH HAaBBIKAMHU pacyera

apaMeTpoB napamMeTpoB  o0OpYyIOBaHUS WU | pacyera TEXHOJIOTHYECKHUX | TEXHOJIOTMUYECKUX apaMeTpoB

o0opyznoBaHus U MOHMTOPHHIA MPUPOAHBIX CPEJ C | IapaMeTpPOB 000pyI0BaHUS U | O0OpyZOBaHMSI M  MOHHUTOpPHHTA

MOHHUTOPHUHIa UCIIOJIb30BAHUEM  COBPEMEHHBIX | MOHUTOPUHIA MPUPOAHBIX Cpel C | IPUPOAHBIX CPEJ C UCIOIb30BAHUEM

IPUPOJIHBIX CPEll UH(POPMALIMOHHBIX TEXHOJIOTUNA. | UCIIOJIB30BAHUEM COBPEMEHHBIX | COBPEMEHHBIX  MH(OPMAIIMOHHBIX
MH(pOPMAIIMOHHBIX TEXHOJIOTHH. TEXHOJIOTH.

[IK-4 CIIOCOOHOCTBIO 3HaTh: HEIOJIHbIE 3HaHMs | 3HaTh.  cOpMHUpPOBaBIIMECS, HO | 3HATH! copMHpOBaHHBIE u
UCIIOJIb30BaTh HOPMATUBHBIX JIOKYMEHTOB IIO | COJEpXalllie OTAEIbHbIE MPOOeNbl | CHCTEMAaTHYECKHE 3HAHUS
HOpMaTHUBHbBIE KauecTBy, CTaHJIApTU3allMM U | 3HAHWS HOPMATHUBHBIX JOKYMEHTOB 10 | HODMAaTUBHBIX  JIOKYMEHTOB IO
JIOKYMEHTBI 110 cepTUGUKALMM  NPOIYKTOB U | KAaYeCTBY, CTaHJapTU3ALUU U | KauecTRy, CTaHJapTU3ALUH u
Ka4yecTBY, U3JIEIHH. cepTU(HKAIMY TIPOJAYKTOB U U3ACTHHA. | cepTudukanum IPOJYKTOB U
CTaHJApPTU3alUU U | YMeTh. B LIEJIOM YCIIEIIHO, HO HE | YMeTh. B ILE€JIOM YCIEIIHO, HO C | U3ACIUi.
ceptudukanuu CUCTEMATUYECKH  HCIOJIb30BaTh | HEKOTOPHIMU npobenamu | YMeThb: YCIIEILIHO u
POAYKTOB U HOpPMATUBHBIE JOKYMEHTBI IO | HCHOJb30BATh HOPMATUBHBIE | CUCTEMATHUECKU UCIOJIb30BATh
U3JIeIHH KauecTBy, CTaHJIApPTU3alUM U | JOKYMEHTHI 1o KauyecTBY, | HODMATUBHbIE  JOKYMEHTHI  IIO

CepTUGUKAIMM  TNPOAYKTOB U | CTAaHAAPTU3aMM U  CepTU(UKALUK | KauecCTBY, CTaHJapTU3aLUU u
1563 (05078 MIPOYKTOB U U3JIETUH. cepTuduKanmu IIPOJIYKTOB "
Baagers: B 1enoM ycnemHo, HO | Baagers: B I€JIOM YCHEIIHO, HO C | U3JEJIHM.

HE CHUCTEMaTHMYeCKH HaBbIKaMU | OT/EJIbHBIMU OIIMOKaMU HaBblkamMu | Biiajern: YCIIEUTHO u
UCIIOJIb30BaHUSl ~ HOPMATUBHBIX | UCIIOJIB30BAHHUS HOPMAaTUBHBIX | CUCTEMATHYECKU HaBbIKaMU
JOKYMEHTOB B LIEJISIX COXPAHEHHUS | TOKYMEHTOB B LEISAX COXPAHEHHUS | UCIIOJIb30BAHUS HOPMaTUBHBIX
KauecTBa IIPOYKIIH, ee | KayecTBa IIPOYKIUH, €€ | JOKYMEHTOB B LEISAX COXPAaHEHUS
CTaHapTU3ALUU U | CTaHAApPTU3ALUHU U CEPTUPUKALIUU. KayecTBa MPOIYKIINH, ee
CepTHU(PHKAINH. CTaHJApTH3AIMH U cepTU(UKALINY.

[1K-5 TOTOBHOCTBIO 3HaTh! HEIOJIHbIE 3HaHud | 3HaTh.  cpopmHupoBaBUIMECs, HO | 3HATH: chopMUPOBAHHbIE u
000CHOBBIBATh TEXHUYECKUX  pELIeHMH  TpH | coepKallie OTAeNbHbIe MpoOesbl | CUCTeMaTHYeCKHe 3HAHUA
KOHKPETHbIE pa3paboTke TEXHOJIOTMUECKUX | 3HAHHUA TEXHUYECKUX PELIEeHUN MpH | TEXHUYECKUX pelieHui npu
TEXHUYECKHE IIPOLIECCOB. pa3paboTke TEXHOJIOTUYECKUX | pa3paboTke TEXHOJIOTMYECKUX
pelieHus npu YMeTh: B LI€JIOM YCIIEUIHO, HO HE | IPOLIECCOB. MIPOLIECCOB.
pa3paboTke CUCTEMATUUYECKU BBIOMpATh | YMeTh. B IEJIOM YCIHEIIHO, HO C | YMeTh: YCIIELLTHO u
TEXHOJIOTUYECKHX | TEXHUYECKHE CpeJcTBa U | HEKOTOPBIMH Tpo0elaMHu BBIOMPATh | CUCTEMATUUYECKU BbIOMpATH




IPOLIECCOB; TEXHOJIOTUH, HAIPABJICHHbIE HA | TEXHUYECKHUE CPEACTBA M TEXHOJIOTUH, | TEXHUUYECKHUE cpeacrTa u
BbIOMpATH MUHUMU3ALMIO0 aHTPOIIOI€HHOI'O | HAIIpaBJIEHHbIE HAa  MMHMMM3ALMIO | TEXHOJIOIMM,  HalpaBiICHHbIE  Ha
TEXHUYECKHE BO3JCHUCTBUS HA OKPY)KAIOLIYIO | aHTPOIIOI€HHOI0  BO3AEHCTBHS ~ HA | MUHUMU3ALUIO aHTPOIIOr€HHOI'0
CpeicTBa U cpeny. OKPY’KalOLIYIO Cpeay. BO3JCHCTBUS Ha  OKPYKAIOLIYIO
TEXHOJIOTUH, Buaaners: B 1eI0M ycnemHo, HO | Biaamers: B 1eIoM ycHemHo, HO C | cpeny.

HalpaBJICHHBbIC HA | HE CHCTEMAaTHYECKH HAaBBIKAMH | OTACIBHBIMU OIMIMOKAaMH HaBbIKamH | Biajers: YCIIELITHO u
MUHHMU3ALUIO 000CHOBBIBAaTh KOHKpPETHbIE | 000CHOBBIBATh KOHKPETHBIE | CUCTEMaTHYECKU HaBBIKAMU
AQHTPOIIOTEHHOTO TEXHUUYECKUE  pELIEHHs  IPU | TEXHUUECKUE pelieHus npu | 000CHOBBIBATh KOHKpETHbIE
BO3/ICHCTBUS HA pa3paboTke TEXHOJIOTHUECKUX | pa3paboTke TEXHOJIOTUYECKUX | TEXHUYECKHE pereHus npu
OKPY’KaIOUIYIO IIPOLIECCOB. IIPOLIECCOB. pa3paboTke TEXHOJIOTMYECKHUX
cpeny IPOIIECCOB.

[1K-6 CIIOCOOHOCTBIO 3HaTh: HENoJIHbIE 3HaHUs NpaBui | 3HATH.  cHOpMHUpOBABIIMECA,  HO | 3HATH: copMHpOBaHHBIC u
CJICZIUTD 32 TEeXHUKU 0€30I1aCHOCTH, | COJepKAle OTAENbHbIE MPOOEIbl | CHCTEMAaTUUYECKUE 3HAHUS IPaBUII
BBINIOJTHEHUEM IIPOM3BOJICTBEHHOW  CaHWUTapHH, | 3HAHUS IPaBUII TEXHUKHU | TEXHUKH 0e301acHOCTH,
IPaBUJI TEXHUKU HOXKapHOW 0€30MacHOCTU U HOPM | GE€30IIaCHOCTH, IIPOU3BOJICTBEHHOH | IPOU3BOJCTBEHHON CaHWUTapHUH,
0e30MacHOCTH, OXpaHbl Tpy/la Ha NPEANPUATUAX. | CAHUTApUHU, MOXKAPHOM O€30IacHOCTH | MOKapHOH O€30IIacCHOCTH U HOpPM
IIPOU3BOJCTBEHHONW | YMeTh: B LIEJIOM YCIIEIIHO, HO HE | ¥  HOPM  OXpaHbl  TpyAa  Ha | OXpaHbI TpyJa HA MPEANPUATHSAX.
CaHUTapuH, CUCTEMATUYECKH  CIEAUTH 32 | MPEeINpHUITHIX. Ymern: YCIIEIITHO u
MIOKapHOU BBIMIOJTHEHUEM IIPaBUJ TEXHUKU | YMeTh. B IEJIOM YCIIEIIHO, HO C | CUCTEMAaTHYECKU CIIEIUTH 3a
0€30I1acCHOCTH U 0€30I1aCHOCTH, HEKOTOpPBIMU TpoOeraMH CIEAWTH 3a | BBIIOJIHEHHWEM  TPaBUI  TEXHUKU
HOPM OXPaHBbI NPOM3BOJICTBEHHON  CaHUTApHUM, | BHIIOJIHEHUEM  NpaBWI  TEXHHUKH | 0€30MaCHOCTH, MPOU3BOJICTBEHHOMN
TpyZAa Ha MOKapHOH 0€30IacCHOCTH M HOPM | O€30MacHOCTH, IIPOM3BOJCTBEHHON | CAaHUTApUH, MOKapHON
IPEIITPUATHSIX OXpaHbl TPyZla Ha MPEINPUATUAX. | CAHUTAPHUM, MOKApHOH Oe30MmacHOCTH | 0€30MaCHOCTH U HOPM  OXpaHbl

Baagers: B 11€IOM YCHEIIHO, HO | U HOPM  OXpaHbl  TpyJda  Ha | TpyAa Ha OPEIIPUSITUSIX.

HE CHUCTEMAaTHYECKH METOJaMH U | MPEINPUATHSIX. Buanern: YCIIELTHO u

CpEeJICTBaMU U3MEPEHU. Baagers: B 1€IOM YCIEIIHO, HO C | CACTEMATHYECKH  METOJAaMH U
OT/JeNbHBIMU OLIMOKaMU METOJaMH M | CpeJICTBAaMH U3MEPEHUH.
CpPEACTBAMH U3MEPEHU.

I1K-9 CHOCOOHOCTHIO 3HaTh: HEMOJIHbIE 3HaHus | 3HaTh.  cOpPMHUPOBABIIUECS, HO | 3HATH: copMHpOBaHHBIE u
aHAIN3UPOBATH TEOpUH, MPHUHLUIIOB W METOJOB | COAEpKAlllMe OTHAEIbHbIE MpOOeNbl | CUCTEMAaTHUECKUe 3HaHHUS TEOpHH,
TEXHOJIOTUYECKUM | aHaIu3a TEXHOJOTMYECKOIO | 3HaHWsI ~ TEOpUM, NPUHLMIIOB U | IPUHIMIIOB W METOJOB aHAIM3a
nporecce Kak nporecca KaK 00BEeKTa | METOJIOB aHaJIM3a TEXHOJIOIMYECKOTO | TEXHOJIOIMUYECKOTro Ipolecca Kak
00BEKT yIpaBJIEHUS. nporecca Kak 00beKTa yrpaBiIeHus. 00BEKTa yIpaBJICHUS.

YIPaBJICHUS

YMeTh: B ECJIOM YCIICHIHO, HO HE

YMerb. B I€JIOM YCHENIHO, HO C

Ymersn: YCIEIIHO 51




CHUCTEMAaTUYECKU aHAIU3UPOBATh
TEXHOJIOTHYECKUM TIPOLIECC KAK
O00BEKT yIpaBIeHHUS.

Baaaers: B 1€I0M yCHELIHO, HO
HE CHUCTEMAaTHYECKH METOoAaMH

HEKOTOPBIMU npobGenaMu
AHAIU3UPOBATH TEXHOJOTHYECKHUI
MpoLecc Kak 00BEKT yIpaBICHHUS.

Biaagerb: B LIEIIOM YCHEIIHO, HO C
OTJENbHBIMU  OHNIMOKAMU METOJaMHU

CHCTEMaTHYECCKH aQHAJIU3UPOBATH
TEXHOJIOTMYECKUN  IIpoLecc  Kak
0OBEKT yIpaBJICHUS.

Biaajgern: YCIIEIITHO u

CHUCTEMATHUYCCKU METOJaMH aHaJInu3a

aHaiu3a TEXHOJOTMYECKOI0 | aHaIM3a TEXHOJOTMYECKOro IpoLecca | TEXHOJIOIMUECKOro —Ipolecca Kak
npoiecca KaK 00BeKTa | Kak 00BEKTa YIPaBIICHUS. 00BEKTa yIpaBICHHUS.
yIpaBJICHHUS.

[1K-18 CIIOCOOHOCTBIO 3HaTh: HEIOJIHbIE 3HaHus | 3HaTh.  copMUpOBaBIIUECS, HO | 3HATH! chopMUPOBaHHbIE u
MIPOCKTUPOBATh OTJENBbHBIX Yy3JIOB (ammmaparoB) | COAEpKallue OTACIbHBIE TPOOENbl | CUCTEMAaTHYECKUE 3HAHUS
OT/ZIETIbHBIE Y3JIbI TEXHOJIOTMYECKOTr0 IIpoLecca. 3HAHUA OTJEJIBHBIX Y3JIOB (aNMaparoB) | OTACNbHBIX  Y3JIOB  (almaparoB)
(ammapartsl) ¢ YMeTh: B LI€JIOM YCIIEUIHO, HO HE | TEXHOJOTMYECKOr0 MpolLiecca. TEXHOJOTMYECKOro IIpolecca.
HCII0JIb30BaHUEM CHUCTEMAaTUYECKH IPOEKTUPOBATh | YMeThb.: B II€JIOM YCHEIIHO, HO C | YMeThb!: YCHEIIHO u
aBTOMATU3UPOBAHH | OTACJIbHBIC Y3JIbl (ammaparbl) C | HEKOTOPBIMHU poOeIaMu | CHCTEMATHICCKH MIPOEKTUPOBATh
BIX MPUKJIATHBIX HCII0JIb30BaHUEM MPOEKTUPOBATh  OTAEIbHBIC  Y3IIbl | OTAENbHBIE Yy3Jbl (ammapaThl) C
CHUCTEM ABTOMAaTU3UPOBAHHBIX (anmmapartsl) c HCIIOJIb30BAaHUEM | MCIIOJIb30BaHUEM

MPUKIIAIHBIX CUCTEM. ABTOMATU3UPOBAHHBIX  IPHUKJIAAHBIX | aBTOMATU3UPOBAHHBIX IPUKIIAIHBIX
Baagers: B 11€JI0M YCHEIIHO, HO | CUCTEM. CHUCTEM.

HE CHUCTEMaTHYeCKH HaBbIKAMU
UCTIOTb30BaHUS CTaH/IaPTHBIX
MaKeTOB MPUKIAJHBIX MPOrpamMm
JUTSE TIPOEKTUPOBAHUS OTJCITBHBIX
y3JI0B (anmapaToB)
TEXHOJIOTHYECKHX CXEM.

Bnagers: B 11€JI0M YCIENIHO, HO C
OTJENbHBIMU OLIMOKAMU HaBbIKAMHU
UCIIOJIb30BAHUS CTaHJAPTHBIX MTAKETOB
MPUKIaIHBIX porpamm JUISE
IIPOEKTUPOBAHMS OTIENBHBIX Y3JI0B
(anmapaToB) TEXHOJIOTMUYECKUX CXEM.

Baaners. YCIIEIITHO "
CHUCTEMATHYECKU HaBBIKaMH
HUCIOJIL30BaHUS CTaHIapTHBIX

IMaKETOB MPUKIIAAHBIX IIpOTrpaMM JJId
MPOEKTUPOBAHUS OTIENBHBIX Y3JIOB
(armmapatoB) TEXHOJIOTHUECKHUX
CXEM.
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87 -100

OTaugHO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISIETCS CTYIOCHTY, €CIM TEOPETHYECKOe CO-
Jep:KaHue Kypca OCBOEHO IIOJIHOCTbIO, 0Oe3 IMpo0eNnoB; HCUEPIBIBAIOLLIE,
MOCJIeIOBATENLHO, YETKO M JIOTHUECKH CTPOHHO M3j1araeT MaTepuai; CBOOOIHO
CIIPABIISIETCS C 3aa4aMH, BOIIPOCAMU U APYTMMHU BUJIAMU ITPUMEHEHUS 3HAHUM;
HCIIONB3YET B OTBETE JOIOJHUTEIBHBIM MATE€pU-al BCE IPENyCMOTPEHHBIC
IIpOrpaMMOi 3aaHusl BBIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHHS OLIEHEHO YHUCIIOM
0aymioB, OJIM3KMM K MaKCUMaJbHOMY; aHAJM3UPYET MOITyUYEHHBIE Pe3yIbTaThl;
MPOSBISIET CAMOCTOSATENIEHOCTD IPH BBINIOJIHEHUH 33JaHUI

73 -87

Xoporo (3a4TeHo)

O1eHKa «XOPOLIO» BBICTABIISIETCS] CTYACHTY, €CIIM TEOPETUUIECKOE COAEPKaHUE
Kypca OCBOEHO IIOJIHOCTBIO, HEOOXOOUMbIE MPAKTUYECKHUE KOMIIETCHLIUHU B
OCHOBHOM C(OPMHPOBaHBI, BCE INPEIyCMOTPEHHBIE NPOrpamMMmoil oOyuyeHus
yueOHbIC 3aJaHWi BBINIOJIHEHBI, KAayeCTBO KX BBIMOJHEHHS JIOCTATOYHO
BbIcOKOe. CTy/IEHT TBEpJI0 3HAeT MaTepHall, TPaMOTHO U IO CYILECTBY HU3Jaraer
€ro, He JOMycKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

Y 10BIETBOPUTENBHO
(3auTeHo)

OueHKa «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETHYECKOE
coJiep>kaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl HE HOCSAT CYIIECTBEHHOTO
XapakTepa, OOJBIIMHCTBO  MPEAYCMOTPEHHBIX  MPOTPaMMON  3aJaHHA
BBITIOJTHEHO, HO B HHUX HUMEIOTCS OIIMOKH, MPH OTBETE HA IOCTaBJICHHBIN
BOIIPOC  CTYJEHT JOIYCKaeT HETOYHOCTH, HEJOCTATOYHO TIPABUIIbHBIE
(hopMyITMpOBKH, HAOIOJAIOTCS HAPYIIESHUS JIOTUYECKON MOCIIEI0BATEIEHOCTH
B U3JI0KEHUU MPOrpaMMHOI0 MaTepHana.

Hxe 60

HeynoBieTBOpUTENBHO
(He 3a4TeHO)

OrneHka «HEYIOBIETBOPUTEIHHOY» BBHICTABISIETCSA CTY/IEHTY, €CIM OH HEe 3HaeT
3HAYUTEJIFHOW YacTH NPOTrpaMMHOIO Marepuala, JOMYCKAeT CyLIeCTBEHHbIE
omKOKY, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYAHEHUSIMH BBIIOJIHSIET MPAKTHUECKHE
paboThl, HEOOXOJWMBIE MPAKTUYECKHE KOMIIETEHIIMU He CQHOPMHPOBAHbI,
OOJBIIMHCTBO TPEAYCMOTPEHHBIX MPOTpaMMoil oOydeHUs] y4eOHBIX 3aJaHHul
HE BBIIIOJIHEHO, KAUeCTBO MX BBIMOJIHEHHS OLIEHEHO YUCIIOM OaiyioB, OJHM3KUM K
MUHUMAaJIBHOMY




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem MEeXaHUYecKull
Kagheopa Mawunvl u annapamul xumuiueckux npouzgoocme
Hanpasnenue noarorosku: 15.03.02. TexHosornyeckre MalMHbL 1 000py/10BaHKE
(K00 u HaumeHoB8aHue)

[Tpoduns noarorosku: O6opynoBanue HedTerazomnepepadboTKu
(HaumenoBaHUe)

YTBEPXJIAIO
3aB. kadenpoir N.A. Cabanaes
« 10 » mapta 2021 1.

JK3aMeHANIMOHHBIN OmiteT Ne 1
no puciuruiiae: KoHCTpyrpoBaHUe U pacueT 3JeMeHTOB 000PYA0BaHUS OTPACIH
1. KoHcTpykIIMOHHBIE ~ MaTepualbl B XMMHUYECKOM  MamMHOCTpoeHuu. Kpurepun
paboTtocroco6HOoCcTH Marepuana. OCHOBHBIE KOHCTPYKIIMOHHBIE MaTepHallbl B XUMHUYECKOU
MMPOMBIIIJICHHOCTH.
2. OcHOBBI pacyeTa TOHKOCTEHHBIX amlmapaToB pabOTAONIMX MOJ HAPY>KHBIM JaBICHHUEM.
ITonsarue CKOPOTKUX» U «AJIMHHBIX» MUJIUHAPOB U 0COOEHHOCTH UX pacucra.

MuHucTepcTBO HayKU U Bhiciiero oopasosanus Poccuiickoit denepannu
HimxHexkaMCKui XUMHKO-TEXHOJOTHUECKUI MHCTUTYT ((puiinan) genepaibHOro
roCyJIapCTBEHHOTO OO/HKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHCcknii HallMOHAJIBHBIN MCCIIE0BATENBCKANM TEXHOJIOTMYECKUN YHUBEPCUTET)

Daxynemem MexanuiyecKuu
Kageopa Mawunwl u annapamul xumuyeckux npouszsoocmas
Hamnpasnenue noarorosku: Hanpasnenue noaroroBku: 15.03.02. TeXHOJOTUYECKHE MAIWHBI U

o0opynoBaHue

(K00 u HaumeHoBaHUe)
[Tpoduns nmoarorosku: O6opynoBanue HedTerazomnepepadboTKu

(Haumenosamue)

YTBEPXIAIO
3aB. kadenpoir N.A. Cabanaes
« 10 » mapta 2021 r.

JK3aMeHallMOHHBIH Ouiter Ne 2
no pucuuruiie: KoHCTpyrpoBaHUe U pacueT 3J1eMEHTOB 000PYI0BaHUsI OTPACIH

1. OCHOBHbBIE KOHCTPYKLMOHHBIE MaTepuajbl B XUMUYECKOW NpoMbIIUIEHHOCTH. Cramiu.
Knaccudukanus craneit, rpaHUIbl IPUMEHUMOCTH Pa3IMUHBIX MapoK CTaJleH.
2. KoHcTpynpoBanue u pacder 3JIEMEHTOB TOHKOCTEHHBIX COCYIOB M ammaparoB. Pacuer

MAJTUHIAPUYECKUX 00eUaekK.



MuHHCTEpCTBO HAyKU U BBICIIEro oOpazoBanus Poccuiickoit depepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MEeXaHU4ecKull
Kagheopa Mawunvl u annapamul xumuiueckux npouzgoocme
Hanpasnenue noarorosku: 15.03.02. TexHosornyeckre MalMHbL 1 000py/10BaHKE
(K00 u HaumeHOBaHUE)

[Tpoduns noarorosku: O6opynoBanue HedTerazomnepepadboTKu
(HaumenoBaHUe)

IK3aMeHANIMOHHBIN OmteT Ne 3
o qucuuiumie: KoOHCTpyMpOBaHHE U pacueT YIEMEHTOB 000PYIOBAHHUS OTPACIIH

1. OCHOBHEBIE KOHCTPYKIIMOHHBIC MaTCpHaJIbl B XUMHUYECKOU IMPOMBIIIJIICHHOCTH. I’I}’l"y'HLI.
L[BGTHI)IG MCETaJlJIbl U CIIJIaBBbI, o0nacTH ux IIPUMCHCHUS.
2. KOHCTpYI/IPOBaHI/IC " PacUCT 3JICMCHTOB TOHKOCTCHHBIX COCYIOB H allllapaTOB. KpBIH_IKI/I

M JHHUIIA XUMHUYCCKUX alllapaToB. Pacuer Ha IMPOYHOCTDH BBIIMYKJIBIX KPBIIICK U AHUWIII.

MuHKCTepCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit @enepanuun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((hunnan) GpeaepaabHOTo
rOCYJJapCTBEHHOTO OOPKETHOT'O 00pa30BaTEIbHOIO YUPEXKICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Dakyremem MexXaHuyecKull
Kageopa Mawunvl u annapamoi xumuyeckux npousso0cme
Hanpasnenue noarorosku: 15.03.02. TexHongorn4eckne MaliiHbl ¥ 000PY/I0BaHUE
(K00 u HaumeHoBaHUe)

[Tpoduns moaroroku: O6opynoBanue HedTerazomnepepadboTKu

(Haumenosamue)

JK3aMeHallMOHHBbIH Ouiietr Ne 4
no aucuuiuinHe: KOHCTpyHpoBaHUE U pacyeT 3JIEMEHTOB 000PYA0BaHUs OTPACiIn

1. OCHOBHBIE ~ KOHCTPYKIIMOHHBIE = MaTe€pHaJbl B  XUMHUYECKOM  MPOMBIIIICHHOCTH.
Hemerannuueckne KOHCTPYKIIMOHHBIE MaTepPHaJIbl M 00JACTH UX IPUMEHEHHSI.
2. KoHcTpynpoBanue 1 pacder 371€MEHTOB TOHKOCTEHHBIX COCYJOB M anmnaparoB. Kpbimku

" JHUI[A XUMHUYCCKUX allllapaToB. Pacuer Ha MMPOYHOCTH IJIOCKUX KPBIIICK U JTHUIII.



MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00Pa30BATEIBLHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MEeXaHUYecKull
Kagheopa Mawunvl u annapamul xumuiueckux npouzgoocme
Hanpasnenue noarorosku: 15.03.02. TexHosorn4yeckre MalMHbL 1 000pyi0BaHKE
(K00 u HaumeHOBaHUE)

[Tpoduns noarorosku: O6opynoBanue HedTerazomnepepadboTKu

(HaumenoBaHUe)

IK3aMeHANIMOHHBIN OmteT Ne 5
1o qucruiuie. KOHCTpYHMpPOBAaHUE U pacUeT HIEMEHTOB 000D YIOBAHUS OTPACIH
1. OCHOBHBIE pacyeTHBIC ITAPAMETPhl XUMUYECKOTO 000y IOBAHHUS.
2. MowmeHTHas Teopus pacuyera o0osiouek BpamieHus. OCHOBBI TEOPUH pacyuera, MOHATUS U
onpezeneHus. PacueT KpaeBbIX CHJI 1 MOMEHTOB.

MuHKCTEpCTBO HAyKH U BBICIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT (uninan) ¢peaepaabHOro
rOCYJJapCTBEHHOTO OOPKETHOT'0 00pa30BaTEIbHOIO YUPEXKICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Daxynvmem MexaHu4ecKul
Kageopa Mawunvl u annapamul XuMu4eckux npouzeo0cme
Hanpasnenue noarorosku: 15.03.02. TexHosorH4YecKre MAllTMHBI U 000py/I0BaHKE
(K00 u HaumeHoBaHUe)

[Tpoduns nmoaroroku: O6opynoBanue HedTerazomnepepadboTKu

(Haumenosamue)

JK3aMeHANMOHHBII OuiteT Ne 6
no aucuuiuinHe: KOHCTpyHpoBaHUE U pacyeT 3JIEMEHTOB 000PYAOBaHUs OTPACiIn

1. Pacuer xumnueckoro o60pya0BaHUs HA MEXaHUYECKYIO TPOYHOCTh. OCHOBHBIE OHATHUS
Y PacUETHBIE 3aKOHOMEPHOCTH.
2. MowmeHTHas Teopusi pacuera obOojouek BpamieHus. llopsaok ompeneneHus KpaeBbIX

HaHp}I)KeHI/Iﬁ OT U3BCCTHBIX CUJI U MOMCHTOB.



MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MEeXaHUYecKull
Kagheopa Mawunvl u annapamul xumuiueckux npouzgoocme
Hanpasnenue noarorosku: 15.03.02. TexHosornyeckre MalMHbL 1 000py/10BaHKE
(K00 u HaumeHoBaHue)

[Tpoduns noarorosku: O6opynoBanue HedTerazomnepepadboTKu

(HaumenoBaHUe)

JK3aMeHANIMOHHBIN OmiteT Ne 7
no puciuruiiae: KoHCTpyrpoBaHUe U pacueT 3JeMeHTOB 000PYA0BaHUS OTPACIH

1. besMmomenTHas Teopust pacuera 000J0UYEK BpallleHUs. Y paBHEHUsI PaBHOBECHS AJIEMEHTA
000J104KH. YpaBHEHUE PAaBHOBECHS 30HBI O0OIOUKH.
2. VYKperieHus OTBEPCTHI B CTEHKe 0007104KH. Pacuer ykpemenust orBepctuii. OCHOBHBIE

KOHCTPYKIIMU YKPCTIJICHU A OTBCpCTHﬁ.

MuHKCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT (uninan) ¢peaeparbHOro
rOCYJJapCTBEHHOTO OOPKETHOT'O 00pa30BaTEIbHOIO YUPEXKICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Dakyromem MexXaHuyecKull
Kageopa Mawunvl u annapamoi xumuyeckux npousso0cme
Hanpasnenue noarorosku: 15.03.02. TexHongornyeckre MaliiHbl ¥ 000PY/I0BaHUE
(K00 u HaumeHoBaHUe)

[Tpoduns moaroroku: O6opynoBanue HedTerazomnepepadboTKu

(Haumenosamue)

JK3aMeHANIMOHHBII OuteT Ne 8
no aucuuiuinHe: KOHCTpyHpoBaHUE U pacyeT 3JIEMEHTOB 000PYA0BaHUs OTPACiIn

1. besmomenTHass Teopus pacuera 000704YeK BpamieHus. Pacuer HampsDKeHUH B
IWIMHAPUYECKO U cheprueckoit 000I0UKe.
2. OCHOBHBIE DPAa3bEMHBIE COCIMHEHMS XHMHYECKOW ammaparypbl. (OCHOBHBIE THIIBI

¢1aHEeB U UX TPUMEHEHHUE.



MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCyIapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynomem MeXanuyecKut
Kagpeopa Mawunvl u annapami xumuyeckux npoussoocme
Hanpasnenue noarorosku: 15.03.02. TexHosorn4yeckre MalMHbL 1 000py/10BaHNE
(K00 u HaumeHOBaHUE)

[Tpoduns noarorosku: O6opynoBanue HedTerazomnepepadboTKu

(HaumenoBaHUe)

IK3aMeHANIMOHHBIN OmteT Ne 9
o pucruIiuimae. KOHCTpYHpOBaHME U pacyeT DIEMEHTOB 000PYA0BAHUS OTPACIIN

1. Bbe3moMeHTHas Teopus pacyeTa 000J104YeK BpalleHus. PacyeT HanpsHKeHHH B KOHUYECKOM
00o0JI0UKe.
2. OcHOBHbIE pa3bEMHBIC COCIMHEHUS XUMHYECKOW ammaparypbl. CrenuaibHbIe THUIIbI

¢manneB. Beibop THa n Marepuana mpoKiIaIKu.

MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepannn
HimxHexkaMCKui XUMHKO-TEXHOJOTHUECKUI MHCTUTYT ((puiinan) genepaibHOro
roCyJIapCTBEHHOTO OO/HKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET

Daxynemem MexanuiyecKuu
Kageopa Mawunwl u annapamul xumuyeckux npouszsoocmas
Hampasnenue nonrorosku: 15.03.02. TexHosornyeckre MalmHbl 1 000pyi0BaHUE
(KOO U HaumeHOBaHUe)

[Tpoduns noaroroku: Ob6opynoBanue HedTerazonepepadoTKu

(HaumenoBamUe)

JK3aMeHANMOHHBbIH Oujiet Ne 10
no pucuuruiie: KoHCTpyrpoBaHUe U pacueT 3J1eMEeHTOB 000PYI0BaHMsI OTPACIH
1. besmomMenTHas Teopus pacuera obonouek BparieHus. OCHOBBI pacyeTa TOHKOCTEHHBIX
COCYZIOB, pa0OTAOIINX MO BHYTPEHHUM JaBICHHUEM.
2. Konctpykuuu onop anmnapaToB XMMHUYECKOW MPOMBIIITIEHHOCTH.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynvmem MEXaHuyeckull
Hamnpasnenue noarotoku: 15.03.02. TexHomOrn4ecKrue MamHbl 1 000PYI0BaHKE
(K00 u HaumeHoBaHUe)

[Tpoduns noaroroBku: O6opynoBanue HedTerazonepepadoTKu
(haumenoganue)

JK3aMeHAUMOHHBIN Omiter Ne 11
no puciuruiie: KoHCTpyrpoBaHUe U pacueT 3JeMeHTOB 000PYA0BaHUS OTPACIH
1. KoHcTpynpoBanue n pacder 371€MEHTOB TOHKOCTEHHBIX COCYZOB M anmaparoB. KpbIku
U JIHUIIA XUMUYECKUX anmnaparoB. PacueT Ha MPOYHOCTD MIIOCKUX KPBILIEK U THUII.
2. COCYZ[I)I M amnraparbl BBICOKOT'O OAaBJICHUA. HaHpiDKeHI/I}I B CTCHKE TOJICTOCTCHHOI'O
HUIHH]IPA.

MuHucTepcTBO HayKH U Bhiciiero oopasosanus Poccuiickoit denepanuu
HimxHekaMCKuil XUMHKO-TEXHOJIOTHUECKUI HMHCTUTYT ((puiinai) genepaibHOro
roCyJIapCTBEHHOTO OO/HKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BbICIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET

Daxynemem MexanuiyecKuu
Kageopa Mawunwl u annapamul xumuyeckux npouszsoocmas
Hampasnenue nonrorosku: 15.03.02. TexHosornyeckne MalmHbl 1 000py10BaHUE
(KOO U HaumeHOBaHUe)

[Tpoduns noaroroku: Ob6opynoBanue HedTerazonepepadoTKu

(HaumenoBamUe)

JK3aMeHAMOHHBbIH Oujiet Ne 12
1o aucuuiuiiHe: KOHCTPpYHpPOBaHUE M pacyeT IIEMEHTOB 000PYAOBaHUS OTPACIIH

1. OCHOBHbBIE KOHCTPYKLIMOHHBIE MaTepuaibl B XUMHUYECKOW NpoMblnuieHHOCTU. Cranm.
Knaccudukanus craneit, rpaHUIbl IPUMEHUMOCTH Pa3IMUHBIX MapoK CTaJleH.
2. besmomenTHas Teopus pacuera 000JI04eK BpalleHus. Pacuer HanpshkeHU B KOHMYECKOH

000JI0YKE.



MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEI0BATEILCKUIN TEXHOJIOTMYECKUIT YHUBEPCUTET

Daxynomem MEeXaHUYecKull
Kagheopa Mawunvl u annapamul xumuiueckux npouzgoocme
Hanpasnenue noarorosku: 15.03.02. TexHosornyeckre MalMHbL 1 000py/10BaHKE
(K00 u HaumeHOBaHUE)

[Tpoduns noarorosku: O6opynoBanue HedTerazomnepepadboTKu

(HaumenoBaHUe)

JK3aMeHAUMOHHbIH OujieT Ne 13
no qucruruimHe. KoHCTpyrpoBaHUE U pacueT 3JIEMEHTOB 000PYIOBAHMS OTPACITH

1. besmomMenTHas Teopust pacuera 000J04YEK BpallleHUs. YpaBHEHUSI paBHOBECHS dJIEMEHTA
0007109KH. YpaBHEHHE PABHOBECHS 30HBI 000JIOUKH.
2. VYkperuieHus oTBEpCTHI B cTeHKe 00onouku. Pacuer ykpemnenusi otBepctuii. OCHOBHBIE

KOHCTPYKLUHU YKPEIUICHHUS] OTBEPCTHM.

MuHuCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT (uninan) ¢peaeparbHOro
rOCYJJapCTBEHHOTO OOPKETHOT'O 00pa30BaTEIbHOIO YUPEXKICHHS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Dakyremem MexXaHuyecKull
Kageopa Mawunvl u annapamoi xumuyeckux npousso0cme
Hanpasnenue noarorosku: 15.03.02. TexHongornyeckre MaliiHbl ¥ 000PY/I0BaHUE
(K00 u HaumeHoBaHUe)

[Tpoduns moaroroku: O6opynoBanue HedTerazomnepepadboTKu

(Haumenosamue)

JK3aMeHAMOHHBbIH Oujiet Ne 14
o aucturuiiae: KOHCTpYHpOBaHKE W pacyeT 3JIEMEHTOB 000PY/I0BaHUS OTPACIIH
1. KoHcTpynpoBanue u pacder 3JIeMEHTOB TOHKOCTEHHBIX COCYIOB W ammaparoB. Pacuer
MATUHAPUYECKUX 00eUaekK.
2. KoHcTpykiinu omop anmaparoB XUMHYECKON MPOMBIIIICHHOCTH.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTETY

Daxynvmem MEXaHuyeckull
Hamnpasnenue noarotoku: 15.03.02. TexHomOrn4ecKrue MamHbl 1 000PYI0BaHKE
(K00 u HaumeHoBaHUe)

[Tpoduns noaroroBku: O6opynoBanue HedTerazonepepadoTKu

(haumenosanue)

IK3aMeHAMOHHBIN OmiteT Ne 15
no aucuuruinae: KOHCTpynpoBaHUe M pacyeT 3JIEMEHTOB 000PYI0BAHMS OTPACIH
1. besmomMenTHas Teopust pacuera 000J04YEK BpallleHUs. Y paBHEHUS! PAaBHOBECHS JJIEMEHTa
0007109KH. YpaBHEHHE PABHOBECHS 30HBI 000JIOUKH.
2. MowmeHnTHas Teopusi pacuyera o0osiouek BparieHus. OCHOBBI TEOPHH pacuera, MOHATUS U
OTIpeICTICHUSI.

KpuTtepuu omeHKu: oieHKa 32 OTBET Ha BONPOCHI SK3aMEHAIIMOHHOTO OWiieTa, MPOBOJAUMBINA B
dopMe ycTHOro oIpoca 3HAHHUH CTYJEHTOB, OCYILECTBIISETCS B COOTBETCTBUU C OasIbHO-
PEUTHHTOBOM CUCTEMON M MpeAnoiaraeT MakCUMajbHbIM Oaimn 3a orBer — 40. OueHuBaHue
OTBETa CTYJIEHTa IPOU3BOIUTCS 110 CIEAYIOIIEH 1IKaie 6auioB.

Kputepnii oneHkn bana

JleMOHCTpHUpYEeT MOJIHOE NOHMMAHWE IOCTABJIEHHOIO BOIpoca. Jlaer monHbIM
pa3BEepHYTHI OTBET Ha OCHOBHOW Bompoc. Jlaer jormyeckn OOOCHOBAaHHBIM U
MIPAaBWIbHBIN OTBET HA JONOJIHUTEIBHBINA BOIIPOC.

OueHka «OTJIMYHO» BBICTABISAECTCA CTYAEHTY, €CIM OH HCYUEpIIbIBAIOIIE,
IIOCJIEIOBATEIBbHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT MaTepuayl, yMEeT TECHO
YBSI3bIBATh TEOPUIO C MPAKTUKOM, UCIOJIB3YET B OTBETE MaTEpUall PEKOMEHIYEMOU
JUTEPATyphl, TPABWIBHO  OOOCHOBBIBAET  MPHUHATOE  PEIICHHE,  BJIAJEET
Pa3HOCTOPOHHUMU HAaBBIKAMU M IPUEMAMU BBIIIOJIHEHUS IPAKTUYECKUX 3a/1a4.
3naet: oOmIMe MPUHIIUAIIEI U METOAOJOTUIO KOHCTPYUPOBAHUS MAIIMH U aIlliapaToB
OTpaciv; METOAbl pacueTa U KOHCTPYUPOBAHUS TOHKOCTEHHBIX COCYIOB; METOJbI
pacyeTra U KOHCTPYUPOBAHUS IJIOTHO-TIPOUHBIX PA3bEMHBIX COEIUHEHUI; METOJIbI
pacyera U KOHCTPYMPOBAHHUsI almapaToB BBICOKOTIO JABJICHHS; METOABI pacdyeTa WU
KOHCTPYUPOBAHHUSI BJIEMEHTOB KOJIOHHBIX allaparoB; METOJbl pacyera H
KOHCTPYMPOBAHMS aNmapaToB € MEPEMELIMBAIOIIMMU  YCTPOMCTBAMHU; METOIBI
pacuera  ObIcTpoBpamjaronmiuxcs o0O0JIOYeK W JHMCKOB;, METOJIbl  pacyera
o0opymoBaHus, pa0OTAIOIIET0 B YCIOBUSAX JUHAMHUYECKUX KONCOAHMIA; BIUSHUE
KOHCTPYKIIMOHHOTO MaTepuajia M TEXHOJIOTMHW H3TOTOBJIEHUS Ha KOHCTPYKIIUIO
MAIlIMH U aniaparoB.

Mosxker: mogo6paTh MaTepual M BhIOpPATh PaCUETHYIO CXEMY JJISl POEKTUPYEMOTO
000py/lOBaHUsT M €ro DJJIEMEHTOB, TPOBOJUTh TEXHHYECKHUE PACUEThl IO
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OINPENICIEHUIO HANPSKEHUH B OOOPYIOBaHMM M €ro JIEMEHTax; IO 3aJaHHBIM
paboyuM mapaMeTrpaM C YYETOM CBOMCTB BBIOPAaHHOTO KOHCTPYKIIMOHHOTO
MaTepuana OIpPENEIsATh OCHOBHBIE KOHCTPYKTHBHBIE DPa3MEpPbl MPOEKTUPYEMOIO
000pyI0BaHUs U €ro AJIEMEHTOB; pa3padaThiBaTh KOHCTPYKTOPCKYIO TOKYMEHTALIMIO
Ha [IPOEKTHpyeMoe 000pY0BaHUE; BHINOIHATH IOBEPOUHBIE pacuyeThl HA IMPOYHOCTh
¥ YCTOHYMBOCTH 000PYIOBAHHUS U €TO HJIEMEHTOB.

Cnoco0en: BJIaeTh: OCHOBHBIMU IIOHATUSMU M TEPMHHOJIOTMEH, IPHHATHIMH B
NPaKTUKE pacdyera U KOHCTPYUPOBAHHS AJIEMEHTOB 0e30macHOro o0opyIoBaHUs IS
XUMHUYECKUX U HEPTEXMMUYECKHX ITPOM3BOJICTB; METOIAMHU COCTABJIEHUS PACUETHBIX
CXeM U1 HPOBEICHMS pacueToB HA IPOYHOCTb U YCTOWYMBOCTH DIIEMEHTOB
KOHCTPYKLIUU IPOEKTUPYEMOro OOOpyIOBaHHMA M MAIIWH OTPACiIM; HaBbIKAMHU
BBITNIOJIHEHUS IIPOBEPOUYHBIX PAacu€TOB HA IPOYHOCTh M YCTONYMBOCTH 000PYI0BaHUS
U €ro 3JIEMEHTOB; IPAKTUYECKUMHU HaBBIKAMU 110 MPOEKTUPOBAHUIO M OPOPMIICHHIO
IPEyCMOTPEHHON HOPMAaTUBHBIMHM MaTe€pHallaMi KOHCTPYKTOPCKOW TOKYMEHTalluU
Ha TeXHOJIOTHYECKOoe 000py10BaHHE U MALIMHbI OTPACIIH.

JlaeT 1OCTaTOYHO MOJHBIA OTBET, C HAPYIICHHEM MOCIEI0BATEIBHOCTH M3JIOKCHHUS.
OTBeyaeT Ha JAOMOJIHUTENBHBIN BOIPOC, HO 000CHOBATH HE MOKET.

OneHKa «XOpOIIO» BBICTABISICTCS CTYACHTY, €CIIH OH II0 CYIIECTBY H3JIaracT
MaTtepHual, IMPaBWILHO TPUMEHSIET TEOPETUYCCKUE IMOJIOKEHHSI TPH PEIICHUU
MPAKTUYCCKUX BOIIPOCOB.

3HaeT: 0o0IIME TPUHIUIBI U METOAOJIOTHI0 KOHCTPYHMPOBAHUS MAalIMH M ammapaToB
OTpaciii; METOJ(bI pacueTa W KOHCTPYHPOBAHUS TOHKOCTEHHBIX COCYIOB; METOJbI
pacyeTa ¥ KOHCTPYUPOBAHHS TUIOTHO-TIPOYHBIX Pa3bEMHBIX COCIUHCHUN; METOJIbI
pacuc€Tta MU KOHCTPYHUPOBAHHA DBJICMCHTOB KOJIOHHBIX allllapaToB; MCTOABLI pacdeTa
OBICTPOBpAINAIONIMXCS O000JOYEK M JUCKOB, METOJbI pacyera 00OpyIOBaHUS,
paboTaroUIero B YCIOBUAX JUHAMUYECKUX KOJeOaHUM; BIMSHHE KOHCTPYKIIMOHHOTO
MaTepuana U TEXHOJIOTHH U3TOTOBIEHUS HAa KOHCTPYKIIMIO MAIlIMH U afiapaTos.
Mo:ker: momoOpaTh Marepuan il TPOCKTUPYEMOTO OOOpYAOBaHUS U €ro
AIIEMEHTOB; TMPOBOJIUTH TEXHHUUYECKHE pPACUYEThl MO OMpPENeICHUI0 HAIpPsDKeHUN B
000OpyOBaHWU W €ro DJIEMEHTaX; MO 33JaHHBIM paboduM IMapaMeTpaM C y4eToM
CBOICTB BBIOPAHHOTO KOHCTPYKIIMOHHOTO MaTepualia OMNpeneisiTh OCHOBHBIE
KOHCTPYKTHUBHBIC pa3Mephbl IMPOCKTUPYEMOTO OOOPYJIOBAHHSI M €ro JIJIEMEHTOB,
BBITIOJHATH MTOBEPOYHBIE PACUEThl HA MPOYHOCTh U YCTOMYMBOCTH O00OPYIOBAHUS U
€r0 2JIEMEHTOB.

Cnoco0eH: BIaJeTh: OCHOBHBIMU TOHATHUSMU M TEPMUHOJOTHEH, MPUHITHIMU B
MPAaKTHKE pacyeTa U KOHCTPYUPOBAHHS SJIEMEHTOB OE€30MacHOTO 000pYyI0BaHUS IS
XUMHWYCCKUX U HC(bTeXI/IMI/I‘IGCKI/IX IMPOU3BOACTB; METOJAMH COCTABJICHHUA PACUCTHBIX
CXeM Mg TpPOBEICHHS pacueTOB Ha MPOYHOCTh W YCTOWYMBOCTH DIIEMEHTOB
KOHCTPYKIIMH TIPOCKTUPYEMOTO OOOPYyIOBaHMUS M MAIIWH OTPACId; HaBBIKAMH
BBITIOJTHEHUS TTPOBEPOYHBIX PACUETOB HA MPOYHOCTh M YCTONYMBOCTH 000PYI0BaHUS
U €T0 DJIIEMEHTOB.

30-35

JlaeT HEMmoOMHBIN OTBET HA OCHOBHOW Bompoc. He maeT oTBeTa Ha JOMOJHUTEIbHBIN
BOIIPOC.

OueHka «yJa0BJIETBOPUTEJbHO» BBICTABIISIETCA CTYJCHTY, €CIIM OH UMEET 3HAHUA
TOJBKO OCHOBHOI'O MaTepuasia, HO HE YCBOWJI €ro AETajleH, JOMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MpaBUJIbHBIE hopmMyITUpOBKH, HapyIIEHUS JIOTUYECKON
MOCJIEA0BATEIBHOCTH B U3JIOKEHUU IIPOrPAMMHOI0 MaTepuaa.

3HaeT: 001IMe MPUHIUITBI KOHCTPYUPOBAHUS MAIIIMH U aIllapaToOB OTPACIIH; METOIbI
pacyera M KOHCTPYMpPOBaHUS TOHKOCTEHHBIX COCYIOB; METOABl pacuera H
KOHCTPYHPOBAHUS IIJIOTHO-IIPOYHBIX Pa3bEMHBIX COCAUHEHUN; METOJABI pacuera U
KOHCTPYMPOBAHMUSL  JJIEMEHTOB  KOJOHHBIX  alllapaToB;  METOABI  pacuera
OBICTpOBpaIaOIUXCsl 000JI0YEK U JUCKOB; BIUSHIE KOHCTPYKIIMOHHOTO MaTepuaa
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Ha KOHCTPYKIIMIO MAIIMH U alllaparos.

Mo:ker: momoOparb MaTepualnl il HPOSKTHPYEMOro OOOpYAOBaHHS M €ro
9JIEMEHTOB; TPOBOJUTH TEXHUYECKHE pacyeThl MO OIPEACICHUIO HANpsDKCHUH B
000pYyJIOBaHUH U €r0 3JEMEHTaX; BBHIIOJIHATH MIOBEPOUYHBIC pAacUeThl HAa MPOYHOCTH U
YCTOWYHMBOCTH 00OPYIOBAaHUS U €TO 3JIEMEHTOB.

CnocofeH: BiajeTh: OCHOBHBIMU TOHSATHSIMHA M TEPMHUHOJOTHEH, MPHUHSATHIMU B
NpPaKTHKE pacueTa ¥ KOHCTPYMPOBAHHS >JIEMEHTOB 0€30MacHOT0 00OpYHOBAHUS IS
XUMUYECKHMX W HEPTEXMMHUYECKMX MPOM3BOJCTB; HABBIKAMU  BBITIOJHEHUS
IPOBEPOYHBIX PACUYETOB HA MHPOYHOCTh M YCTOMYMBOCTH OOOpPYIOBAaHHS H €ro
3JIEMEHTOB.

Her otBera.

Ouenka «HeyI0BJETBOPUTEIbHO» BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAUUTEILHONH 4YacTH MPOTPAaMMHOIO MaTepHalia, JIONMYCKaeT CYIIECTBCHHbBIC
OIIMOKH, HCYBEPCHHO, ¢ OOJBIIMMH 3aTPyIHEHUSMH OTBEUaeT HAa BONPOCHL Kak
MPaBUJIO, CTABUTCS CTYICHTaM, KOTOpble HE MOTYT NPOAOKUTH oOyueHue Oe3

JOITOJIHUTECIIbHBIX 3aHATHH 110 COOTBGTCTBYIOHIeﬁ JUCLHMITIIINHE.

CymMmapHbIil pEeHWTHHI CTyAE€HTa B Oamax 3a CEMECTp CKJIAAbIBaeTCi U3 OLEHKU €ro
JIEATEIbHOCTH B TEUEHUE CEMECTPa U OLEHKH, MOJYYEHHOM Ha 3K3aMeHe, B COOTHOIIeHnH 60:40.
MaxkcumanbHbIi Oaii, KOTOPBIH MOKET HaOpaTh CTYJCHT 3a OJMH CEMECTp B XOJ€ H3y4YCHHUs
TUCHUIUIMHBEL B 1enoM, paBeH 100. B cooTBercTBUM ¢ MONIOKEHHEM O OaylIbHO-PEHTHUHTOBOM
cucreme (bPC) k HabOpaHHO# 3a ceMecTp cymme OawioB (0T 36 1m0 60) moOaBiseTcs mpy crade
3auera oT 24 no 40 0asIoB.

IlepedyeHb M KpaTKas XapaKTePUCTHKA OLIEHOYHBIX CPEACTB

Ne | HaumenoBanue | Kparkas xapakrepucruka oueHoudHoro | IIpencrasnenue
/Tl | OIIECHOYHOTO cpencrna OLICHOYHOI'0
CpeICcTBa cpeacTa B poHIe
[TpoaykT camocTosiTeIbHOM PaboTHl CTy- | TeMbl T0KIa10B
JIEHTa, TIPEICTABIIAIONINI cO00H myOIny-
HOE€ BBICTYIJICHUE MO MPEACTABICHUIO
1 Joxmnan MOJIYYEHHBIX  pE3YyJIbTaTOB  PELICHUS
OTIpPEJICTICHHOW  y4eOHO-TPAKTUIECKOM,
y4eOHO-HCCIIeI0BATEIIbCKOM WIn
HAYYHOU TEMBI
OueHounsle CcpeAcTBa, Mo3BoJswomue | [lepeuens auc-
BKJIIOUYNUTh OOYYalOIIUXCS B IPOIECC | KYCCHOHHBIX
2 Jnckycens 00CYXKIeHUsI CIIOPHOTO BOIpOCa, | TEM
npoOjieMbl ¥ OIEHUTh WX YMEHHE
apryMEHTUPOBAaTh COOCTBEHHYIO TOUKY
3peHU.




MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepanun
HuxHekaMCKUl XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((priinan) gpeaepanbHOTO
roCyAapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00Opa30oBaHuUs
«Ka3aHCcKuil HallMOHAJBHBIN UCCIIEN0BATEILCKUN TEXHOJIOTHYECKU N YHUBEPCUTET)

Daxynbmem Mexanuyeckuu

Kagpeopa_Mawiunvl u annapamol xumuyeckux npou3goocms

Hanpasnenue noarotoBku/cnenuanibHocTh: _15.03.02. TexHosornyeckue

MalluHbI U 000PY/I0BaHHE

[Iporpamma noAroTOBKHU: Oo6opynoBanue HedTerazonepepadboOTKH
(HaumenoBamUe)

TeMbl JOKJIa10B
o quciumirde b1.B.10 KoHcTpyupoBanue U pacdyér 3JIeMEHTOB 000pYI0BaAHUS

oTpacjin

Pa3zle.11 1. OcHoOBBI KOHCTPYHUPOBAHHUA M pPaCuCTa XHUMHYCCKUX MAIIWMH H

anraparos.
1. O6mme nNpUHIMIOBI W METOJMOJIOTHS KOHCTPYMPOBAaHUA MAIIMH U
amnrapaTroB  OTPACIH. KoHcTpynpoBanne u  NIPOEKTHPOBAHME,

COOTHOIIIEHHE MEXKIY cpepaMu HHKEHEPHOU 1€ITeIbHOCTH;
KoHCTpyKIIMOHHBIE MaTepualnbl, IPUMEHSEMbIE I MAIlMH W allllapaToB
XUMUYECKUX mpou3BojacTB. Kiaccudukauuss wmarepuanoB W o0nacTb HX

MIPUMECHEHHS;
Ocobennoctu KOHCTPYHUPOBAHUSA JIUTOH, CTaJIbHOM CBapHOW,
AMaJIMPOBAHHOM, OMMETaJNIMYECKOMH, T'YMHUPOBAHHOM, MJ1aCTMaCCOBOM,

yriaerpauToBOM, CTEKJISIHHOM amnmapaTypbl, a TakXe ammapaTrypbl U3 LBETHBIX
MaTepUasoB U CIUIABOB;

Pacuyér u xoHCTpyHpOBaHHME TOHKOCTEHHBIX ammapaTtoB. OO0Iue cBeleHUs
[0 YCTPOWCTBY, pacdy€Ty W HCIBITAaHUIO anmnapatoB. HopmaTuBHbIE mapaMeTphl:
pabouee u nMpoOHOE AaBieHUE, paboyasi U pacy€THas TeMIepaTypa, JOIMyCKaeMbie
HaATNPSDKEHUS;

ToHkocTeHHbIE 000JIOUKH, HArPYy>KEHHbIE BHYTPEHHUM JaBieHueM. Ooiiue
cBeleHus1 00 000JI0uKaxX, OCHOBHBbIE MOHATHS M omnpeaeneHus. Hanpsoxénnoe
COCTOSIHUE MaTepHuajia YIPYTruX OCECUMMETPUYHBIX 000J04YeKk. be3mMomeHTHas
Teopust 000JI04€eK. Y CIIOBUE TPOYHOCTH;

VYkpernenue oTBepcTHii B oOomoukax. Pacuér  ykperseHus 1o
reoMeTpuyeckoMy Kpurepuro. OCHOBHbIE MOJOXKEHUS cTaHaapta ' Cocyasl H
arnmaparsl ;

KoncTpykunn pa3bEMHBIX COEIMHEHUN H 00JacTh HUX MPUMEHEHHUS.
@iraHLIEBBIE COEUHEHUS U UX PACYET HA MPOYHOCTh U F€PMETHYHOCTh. OCHOBHBIE
nosioxkeHust cranaapra Cocyasl m anmapartsl. HopMmbl M MeTonbl pacuéra Ha



IPOYHOCTH (hIAHIIEBBIX COSTUHEHUIT,

Jlpyrue TUIbI IUIOTHO-TIPOYHBIX Pa3bEMHBIX COCTMHEHHM.

Kononnsle anmapatel. PacuéTHas cxema KojoHHOro ammaparta. OCHOBHBIE
MOJIOKEHUST cTaHjapta '"cocynbl W ammapaThl. Hopmbl M meTonbl pacuéra Ha
MPOYHOCTb;

KoHcTpyrpoBanue u pacu€T amnmapaToB BBICOKOTO JaBieHus. HopmaTuBHbIe
napameTpbl: pacy€THbIC NaBJICHHE M TeMIlepaTypa, Ko3(P(PUIUEHT MNPOYHOCTU
CBApHBIX COeAWHEHUU. Jlomyckaemble HanpsOKEHHs C  YYETOM  JUIMTEIIBHOM
MPOYHOCTH MaTeprasia U KOHCTPYKTUBHOTO UCIIOJIHEHUS KOPITyCa;

MarmmHbl ¥ anmaparsl ¢ BpallalOIMIMMUCA KOHCTPYKTHBHBIMU 3JI€MEHTAMHU.
Pacyér »neMeHTOB MallMH M amnmapaToB, MOABEPKEHHBIX MEXaHHMYECKUM
KOJICOaHUSIM;

VYIUTOTHSAIOIIME YCTPOMCTBA MOJABHKHBIX 3JEMEHTOB. THIBI KOHCTPYKLUU
VIUIOTHSIIOIIMX ~ yCTPOMCTB  ammapaToB. YIUIOTHEHHME BaJOB U  LITOKOB.
Oco0eHHOCTH MX KOHCTPYKIMHM M pacuéra. OO0nacTp NpPUMEHEHHUS OTAEIbHBIX
YIUTOTHSIFOIIMX YCTPOMCTB B 3aBUCHMOCTH OT YCJIOBHUI 3KCIUTyaTallMu (JaBJICHUS,
TEeMIIepaTyphl, CBOMCTB 00padaThIBa€MOM Cpeibl);

DJeMeHThl MEJICHHO BPALLAIOLIUXCSA U TSKEIO0 Harpy>KeHHbIX OapabaHHBIX

anmnaparos.
Kpurepun ounenku: BepicTyluieHHe CTyAeHTa C JOKJIAJOM HpPEanojiaraert
3HAYUTEIbHYI0 CAaMOCTOSITENIbHYIO padoTy CTyaeHTa. JloKiIaa JOJKEeH BBIOJHATD
psia TpeOoBaHUM: €ro cojep:kaHue COOTBETCTBOBATH 3asBICHHOW TeMe; IIeNn
COOTBETCTBOBATh 3aJadaM; JIOTHYHOCTh H IMIOCJIEOBATEILHOCTD W3JIOKEHUS
MaTepuana; CocoOHOCTh K pabdoTe ¢ JUTepaTypHbIMU HCTOYHHMKaMHU, MHTepHeT-
pecypcamMu, CHOPaBOYHOM H  DHIMKJIONEAMYECKONW  JUTEpaTypor; o0BeMm
UCCIICIOBAaHHON JIUTEPATYPhl U IPYTHUX UCTOYHUKOB WH(POPMAITUH; CTIOCOOHOCTD K
aHanu3y U 00001IeHNI0 HHPOPMAIIMOHHOTO MaTepuaia, CTeNeHb MOJHOTHI 0030pa
COCTOSIHMSI BOMpOCa; OOOCHOBAHHOCTb BBIBOJOB; IPAaBHIBHOCTb O(OpMIICHUS
(cOOTBETCTBHE CTaHAAPTY, CTPYKTypHas YMNOPSAOYEHHOCTb, CCBUIKHM, LUTATHI,
Tabnuipl ¥ T.7.). B 0a/IbHO-pEUTUHTOBOM CHCTEME BBICTYIUIEHHUE C JIOKIIAIOM
OTHOCHUTCS K IOMOJIHUTEIBHBIM BUAaM padoT. [llkana nuddepenimporana mno psay
kputepueB. OOmui pe3ynbTaT CKIAJABIBACTCS KaKk CcymMMa OaJJloB 1O
IpEJICTaBICHHBIM KpUTEpHUsIM. MakcuMalbHbIN Oal 3a BBICTYIUICHHE C JOKJIAI0OM
— 12 6annos.

Kpurepuii oueHku bana

AKTYaJIbHOCTb TEMBI

[TomHOE packpbITHE TPOOIEMBI

Hanuyne coOCTBEHHOM TOUKH 3pCHHUS

Hannuue npesentanmu

Hannune oTBETOB Ha BOIPOCHI ayAUTOPHUH

JIOrn4HOCTH U IIOCICAOBATCIIBHOCTD U3JIOKCHUA

FRPININNINEFEINIDN

OTCYTCTBI/IC OIMOOYHBIX WU IMPOTHUBOPCUYHUBBIX MOJI0KEHU U

HUmoco 12
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Tembl quckyccui
no nucuurinae b1.B.10 KonctpyupoBanue v pacy€T 3J1eMeHTOB 000pYy10BaHUs

oTpacjin

(naumenosanue oucyuniumwl)

Pa3nen 2. Teopus u pacueT TOHKOCTEHHBIX 000JIOUEK BPAILICHHUS.

Onpenenenue 06004ku. OOOJOYKH KaK OCHOBHBIE 3JIEMEHThI XUMHUUECKOM
annapartypsl. OnpezaeneHne 000J0UYKHN BPAILIEHHUS.

OCHOBHBIE COOTHOILIEHHS IS TEOMETPUYECKHUX IAPAMETPOB DIIEMEHTA.
[lonarre 00 OCECMMMETPUYHOW PABHOMEPHO paclpeieéHHON Harpyske, ee
OCOOEHHOCTH.

BHyTpeHHUE cuiIbl U MOMEHTHI JAEWUCTBYIOUIME Ha 3JEMEHT OO0OJOYKH;
IIPUPOJa MX BO3HUKHOBEHUSA. Pa3MepHOCTM BHYTPEHHMX W BHEUIHUX CHIIOBBIX
bakTopoB.

BpiBOn ypaBHEHMH pPaBHOBECHST CUJI M MOMEHTOB, JIEMCTBYIOIIMX Ha
3JIEMEHT 000JI0UKH BIOJIb Ocell X, Y, Z . HanmpsbkeHus, BoI3bIBaeMble BHYTPEHHUMHU
CHJIaMd UM MOMEHTaMu. MeTtoauka pacuéta O0OJOYKM Ha MPOYHOCTH MO STUM
HaIPSKEHUSIM.

[lonsiTue 0 OE3MOMEHTHOM TEOpHUsAX pacu€Ta TOHKOCTEHHBIX O0OJIOYEK.
BbiBOg ypaBHEHMII O€3MOMEHTHOW TEOpUM: YPAaBHEHHSI PABHOBECHS DJIEMEHTA
(ypaBHenwue Jlamnaca) 1 ypaBHEHHE PAaBHOBECHOW 30HBI.

[IpumeHeHnne ypaBHEHUN O€3MOMEHTHOM TEOPHUM K PacyETy HANpPSKEHUU B
UMWJIMHAPUYECKOM W KOHUYECKOM 000JI0YKax, Harpy>K€HHbIX BHYTPEHHUM
JABJICHUEM.



Kpurepun onenkn: MakcumanbHbIi 0amt 3a yuactue B quckyccuu — 10 6anmos.

Kpurepuii

baan

JleMOHCTpUpYEeT  TMOJHOE TMOHUMaHUE OOCYXJaeMoWl  IpPOoOJIEMBI,
BBICKA3bIBAET COOCTBEHHOE CYXKJIEHHWE [0 BOIMPOCY, APTryMEHTHUPOBAHO
OTBEYAET Ha BOMIPOCHI YYACTHUKOB, COOJIIOIAET PETJIAMEHT BBICTYIUICHUS

10

[Tornmaer cyTh paccMaTpuBaeMOil TPOOIEMBI, MOXKET BbICKa3aTh THIIOBOE
CY/KJICHHME II0 BOIIPOCY, OTBEYAET HA BOIPOCHl YYAaCTHUKOB, OJHAKO
BBICTYIUJIEHUE HOCUT 3aTSIHYTBIM WIM HE apTYMEHTUPOBAHHBIA XapaKTep

[IpuHuMaeT ydacthe B OOCYXKIEHUHM, OJHAKO COOCTBEHHOIO MHEHUS IO
BOIIPOCY HE BBICKA3bIBAET, IMOO BBICKA3bIBAET MHEHUE, HE OTIIMYAIOLIEECS
OT MHEHUs IPYTUX JOKJIAAYUKOB

He IMPUHUMACT YHaCTH: B 06Cy}KI[€HI/II/I
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IlepeyeHb NpaKTHYECKUX 3aJaHUN
nmo mucouiuinae b1.B.10 KoHcTpyupoBaHue u pacyér 3JIEMEHTOB 000DVIOBAHMS

oTpacii

(naumenosanue oucyuniumwt)

Pa3znen aucummimHbl — OCHOBBI KOHCTPYHPOBAHUS M PacyeTa XUMHYECKUX
MaIllMH U anmnaparosB.

Tema nmpakTU4YeCcKOro 3aHATHs — Pacdyer Ha MPOYHOCTH OT JEUCTBUSI BHYTPEHHETO
JIABJICHMUSI.

Bonpocul ona onpoca no meme 3anamusi:

1. Koprmychl u gHuIIa annapaToB BHICOKOTO JIABJIEHUS CO CIUIOMIHOW CTEHKOM.

2. KoHCTpyKIMH KOHIIEBBIX YAaCTEl KOPITYCOB.

3. Pacy€T TOICTOCTEHHBIX KOPITYCOB IO HECYIIEH CIIOCOOHOCTH.

4. M3meHeHue HaANpsHKEHHOTO COCTOSIHUS MaTepuajia CTEHKU IUJIMHIPUYECKOTO
KOpITyca MPH MOBBIILICHUU BHYTPEHHETO JaBJICHUS.

Pa3nen qucuuminnel — Teopus U pacyeT TOHKOCTEHHBIX 000JI0YEeK BpalleHUSI.
Tema mnpaktuyeckoro 3aHsaThs — Pacduer Ha INPOYHOCTH U YCTOMYHUBOCTH OT
JEHCTBUS BHYTPEHHETO U HAPYKHOTO JaBICHUIA.

Bonpocwl ona onpoca no meme 3ansamus:

1. ToHKOCTEeHHBIE HMIUHAPUYECKHUE OOCuUallky, HaNpsHKEHUS, BO3HUKAIOIIME B
TOHKOCTEHHOM LIUJIUH/IPE.

2. BoiBog opmyiibl 151 pacd€Ta TONIUHBI MATUHAPUYECKON oOedaiiku mo 3 u 4
TEOPHUSM POYHOCTH.

3. SlBrneHue TOTEpU YCTOMYMBOCTH (HOPMBI IWIMHAPUYECKUX OOEYaek,
Harpy>KEHHBIX BHEITHUM JaBICHUEM.

4. Pacu€Tt TOJIIMHBI CTEHKH «KOPOTKUX» U «JJTMHHBIX»IWIHUHAPOB NPU JIEHCTBUU
HApY>KHOTO JaBJICHUS.



Pazpen aucuuniamHbl — Pacyer Ha NPOYHOCTh M YCTOMYMBOCTH 3JIEMEHTOB M
y3JI0B XUMHYECKOU aImaparypsl.

Tema npaktudeckoro 3aHsaTus — Pacuer (aHIeBOro coeinHEHUsI.

Bonpocul 0na onpoca no meme 3ansamusi:

1. Kakue ocHOBHBIE TUIIBI (PJIAHIIEBBIX COCTUHEHUI?

2. YIUIOTHUTEJIbHBIE TOBEPXHOCTH BO (pi1aHIIaX apMaTypsl.

3. PacuéT ¢naneBbIX cOeAMHEHUM.

4. OmpenienieHre Harpy30K Ha OOJTHI.

Tema mnpakTnueckoro 3aHsaTuss — Pacdyer Ha NPOYHOCTH U YCTOMYMBOCTH OT
JNEHCTBUS BHYTPEHHETO U HAPYKHOTO JABJICHHM.

Bonpocwv ona onpoca no meme 3anamus:

1. OcHoBHBIE TpeOOBaHMS, MPEABIBIIEMbIC K XUMUYECKOM armaparype.

2. OO0mme TMONOXKEHWs] M PEKOMEHIAIMM IO KOHCTPYHUPOBAHUIO M pacueTy
OCHOBHBIX Y3JIOB U J€TAJIEH XUMUYECKUX allapaTos.

3. IloBeneHue craneit npy NOBBILIEHHBIX U TOHWKEHHBIX TEMIIEpaTypax.

Paszpen nucuuniauebl — Kputnueckue CKOpOCTH BPAIIAOIINXCS BaJIOB.

Tema npakTU4yecKoro 3aHATHS — MH)KEHEpHBI pacueT BajOB Ha IPOYHOCTS,
KECTKOCTb U BUOPOYCTONUHUBOCTb.

Bonpocwl ona onpoca no meme 3ansamusi:

1. BO3MOXXHOCTh HEYCTOMYHMBOIO COCTOSIHUS TOYHO OTOAJIAHCHPOBAHHOI'O Balia
IIPU OIPEACIIEHHON CKOPOCTH BpalICHUSI.

2. Ilporu0 mnpuOIMKEHHO OTOATAHCUPOBAHHOTO BEPTHKAIBHOTO Baja MOJ
JeUCTBUEM LIEHTPOOESKHOM CHUIIBI.

3. CaMOlEHTpUpPOBAHUE BpAIIAIOIIETOCS Bajla ¢ OJHUM AuckoM. CoBmaaeHue
KPUTUYECKOM CKOPOCTH CO CKOPOCTBbIO BpAILEHHS, BBI3bIBAIOLIEH TMOTEPIO
YCTOMYUBOCTH.

Pazges nucuunMHbl — Annaparsl U 3aTBOPBI BBICOKOTO JaBJICHUS.

TeMa npakTU4yeckoro 3aHITUs — JIHHIA U KPBILIKU COCYJI0B BBICOKOTO JaBIICHUS
Bonpocul ona onpoca no meme 3anamusi:

1. DnnunTudeckrue THUIIA U UX KOHCTPYKIIHSL.

2. Cdepuueckue mHUINA, TMOMYIIapoOBbIe, Topochepudeckue pabdoTaromue Moj
BHYTPEHHHUM T'a30BbIM JaBJICHUEM.

3. Konnueckue nHUIA NOJI BHYTPEHHUM JABJIECHUEM.

4. Pacuér mioCKuX KpyIJbIX KPbIIIEK U JHHUIIL.

TemMa mpakTHuecKOro 3aHSITHUS — HampsbkeHne B CTEHKE TOJCTOCTEHHBIX
UJTUHIPOB.

Bonpocwi 0na onpoca no meme 3anamusi:

1. YpaBHeHUEe paBHOBECHS JIEMEHTA TOJICTOCTCHHOM IIMIMHIPUIECKON 00eHaiiKy.
2. lebopmarnuu 371ieMeHTa TOJICTOCTEHHOM 00eUalKu.

3. AnHamu3 HanpspDKEHHOTO — COCTOSIHUSL — MaTepuaja B TOJCTOCTEHHOMN
MUJIMHAPUYECKON oOeuaike.



Kputepun oueHKH: TpU U3YYCHUW AUCIUIUIMHBI  MPEIyCMATPUBACTCS
BBITIOJIHEHHE 9 NIPAKTUYCCKUX PadOT, 3a BBHIMOJIHCHUE U 3aIUTY KOTOPBIX CTYJICHT
MOJKET HOJYYUTh MAKCUMAJIbHOE KOJNYeCTBO 0a/ioB — 18 (2 0asuia BBIIOJHCHHE U
3aIMTa KOKIO0N MPAaKTHIECKOH paboThI).

Kpurepuii onieHkn bana
JIeMOHCTpHpyeT TMOJHOE TOHMMAaHWE IIOCTAaBJICHHOW 3axaud. Jlaer
JOTHYECKH OOOCHOBAHHBIN, MOJHBIA W MPAaBHIbHBIN OTBET. OTCYyTCTBHE 2

OIIMOOYHBIX BBIBOJOB.

]_'[aeT JIOCTATOYHO ITOJIHBIN OTBCT, C HAPYHICHUCM IIO0CICAOBATCIIbBHOCTHU

1,5
U3JI0KeHHs1. FIMeroTcs TpyJTHOCTH B 00OOCHOBAHHOCTH CBOETO OTBETA. ’

JlaeT HemoJHbIN OTBET (B 00IMX YyepTax). HeT BEIBOJIOB 110 BHITIOJTHEHHON
pabore.

Her otBera. TpyaHOCTH NIpH BBIOJHEHUH. 0
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nmo mucouiuinae b1.B.10 KoHcTpyupoBaHue u pacyér 3JIEMEHTOB 000DVIOBAHMS
oTpaciau

(naumenosanue oucyuniumol)

Pazgen pucummiiuHbl — OCHOBBI KOHCTPYMPOBAHUS M pacyeTa XHUMHUYECKHX
MaIllMH U anmnaparosB.

HasBanue naGoparopHoii paboTsl — McciaenoBanue HampsHKeHU, JEHCTBYIONTUX B
CTEHKE IIUINHAPA.

Bonpocuwl 015 onpoca no meme nabopamoproii pabomot:

1. HanpsikeHus, BO3HUKAIOIIME B TOHKOCTEHHOM LIWJIMHJIPE.

2. BeBonm dopmynsl s pacuéra TOJNIIMHBI MWJIMHIAPUYECKOW oOedaiiku 1o 3
TEOPUU ITPOYHOCTH.

3. BeiBoz1 ypaBHEHUSI paBHOBECHS 30HBI 000TOYKH.

4. PacyeT KOJBLEBBIX U MEPUIUOHAIBHBIX HANPsLDKEHUM B 000J0YKAX pa3IuyHOU

(bOpMBL.
Pa3nen qucuumiaunel — Teopus v pacueT TOHKOCTEHHBIX 000I0YEeK BpallieHusl.
Ha3zBanue maGopatopHoii pabotrel — OmnpeaenceHue HANPsHKEHUM B JIHUIIAX

pasIMYHOM POPMBI, HATPY)KEHHBIX BHYTPECHHUM JaBICHUCM.

Bonpocw 015 onpoca no meme nabopamopnoti pabomei:

1. DnnmunTUdecKyue THUINA U UX KOHCTPYKIIUSL.

2. Cdepuueckue, TOIyIIApOBbIE, Topochepruyeckne KpbIIKM U JTHUIIA,
paboTarorue 1Mo BHYTPEHHUM Ta30BbIM JIaBIICHUEM.

3. Konnueckwue nHUIIA TO/T BHYTPECHHUM JIaBJICHUEM.

4. PacuéT mi0CKUX U CIA00BBIMTYKIIBIX KPBIIICK U JTHHIIL.

Pa3zpgen aucumniamebl — PacdyeT Ha MPOYHOCTh M YCTOMYMBOCTH JJIEMEHTOB H
y3JI0B XUMHUUYECKOU amnmapaTyphl.



HasBanume  maGopatopnoii  paborel —  HccmemoBanume — yCTOMYMBOCTH
HUIMHAPUYECKUX 000JI0YEK, HArPYKEHHBIX BHEITHUM JaBJICHUEM

Bonpocwi 0nsa onpoca no meme nabopamopHoti pabomul:

1. SBneHne mOTEpPU YCTOMYMBOCTH (POPMBI IMWIMHAPUYECKUX OOeyaeK
Harpy>KCHHbIX BHEIIIHUM JaBJICHUEM.

2. Kputnueckoe naBieHue, ko3PQGUIMEHT 3amaca yCTOMUUBOCTH.

3. Kputuueckoe gaBiaeHue Ijsi «KKOPOTKUX» U «IUIMHHBIX» HUITUHIPOB.

4. Bo16op pacu€THOM IIIMHBI IPU pacuéTe Ha YCTOWYUBOCTb.

Pazgen nucnunimnnbl — Kputndeckne CKOpOCTH BpallatolUXCsl BaJIOB.

Ha3Banue maGoparoproii paboTel — OmpenenceHue KPUTUYECKOW CKOPOCTH
BpaIllCHUSI Bajla C OJTHUM JICKOM.

Bonpocwl ona onpoca no meme nabopamoproti pabomai:

1. UccnenoBanue HanpsKeHU B OBICTPOBpALIAIOIMXCS TUCKAX.

2. OnpeneneHne KPUTUYECKON CKOPOCTH BpAIIEHUS BaJIa C OJHUM JIHCKOM.

3. OmpeneneHrue KPUTHYECKUX CKOPOCTEH BpallleHHWs Bajla C HECKOJIbKUMHU
COCPEIOTOYEHHBIMU HArpy3KamHu.

Pazges nucuunMHbl — Annaparsl U 3aTBOPBI BBICOKOTO JaBJICHUS.

HasBanue naGoparopHoit pabotsl — McciaenoBanue HampsiKeHU, JEHCTBYIONTUX B
CTEHKE TOJICTOCTEHHBIX [IUJIMHIAPOB, HATPY>KEHHBIX BHYTPECHHUM JIaBJIICHHEM.
Bonpocwt ona onpoca no meme nabopamoproii pabomui:

1. MHccnenoBanue HaNpsOKEHUM, JNEUCTBYIOIMIUX B CTEHKE TOJCTOCTEHHBIX
UUJIMHPOB, HATPYKEHHBIX BHYTPEHHUM JIaBJICHUEM.

2. TpexocHO€E HaIpsSHKEHHOE COCTOSIHUE B alllapaTax BBICOKOTO JaBJICHUS.

3. H3MmeHeHue HampsHKEHHOTO COCTOSIHMS MaTepuajia CTCHKH IMJIMHIPUYICCKOTO
KOpITyca IpHU MOBBIIIICHUY BHYTPEHHETO JaBJICHUS.

4. Pacy€T TOJICTOCTEHHBIX KOPIYCOB MO HECYIIIEH CLIOCOOHOCTH.

Kputepun oumeHkHM: mnpu M3YyYCHUH JUCHUIUIMHBI — TIPEIyCMaTPUBACTCS
BBITIOJIHEHUE S JTA0OPATOPHBIX padOT, 32 BHIMOJIHEHUE U 3AIUTY KOTOPHIX CTYJICHT
MOJKET MOJIyYUTh MaKCUMaJIbHOE KOJIHuecTBO 0amutoB — 10 (2 Gana BIOJHEHUE U
3aIlMTa KaKI0M J1abopaTopHON pabOThI).

Kpurepuii oueHku bana
JleMOHCTpUpYeT MOJHOE TMOHMMAaHWE BBINOJHEHHON JabopaTopHOM
pabotsl. [laeT noruyecku 000CHOBAHHBIN, MOJHBIN U MPABUIIBHBIA OTBET. 2

OTtcyTcTBHE OMMOOYHBIX BBIBOJIOB.

JlaeT JOCTAaTOYHO MMOJIHBIN OTBCT, C HAPYHWICHUCM IIOCICAOBATCIIbBHOCTHU

1,5
n3n0keHus. ViMeroTcst TpyITHOCTH B 000CHOBAHHOCTH CBOETO OTBETA. ’

JlaeT HemoHEIM OTBET (B 001MX YepTax). HeT BBIBOIOB 1O BBIMTOJTHEHHOM
pabore.

Her orBera. TpyaHocTH nipy BBITIOJTHEHUM. 0
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Kypcosas padora

no mucouiuinae b1.B.10 KoHcTpyupoBaHue u pacyér 3JIEMEHTOB 000DVIOBAHMS
oTpaciau

(raumenosanue oucyuniumnvi)

B 3agaHusx Ha KypcoBYIO paboTy NpeiJiararoTcsi BApUaHThl pacyeTOB JABYX
TUTIOB 000PYIOBAHUS:

1. KomnonHoe oOopynoBaHUE, HArpy>K€HHO€ BHYTPEHHHUM WJIH BHEIIHUM
JaBJICHHEM, OCEBOM CKMMAFOIICH CHUIION M BETPOBBIM M3THOAFOIIIIM MOMEHTOM.

2. Anmapatsl (cocyzpl) ¢ pyOalikaMu, 0XBaThIBAIOIIMMH KOPITYC, a MHOTAA U
JHUILE anmnapara. B mpomMexxyTok MexXly KOpIycoM U pyOalikoil mojaercs Termio-
WJIU XJIaJIOAreHT.

Pa3paboTtanbl cxeMbl 2-X HCIOJHEHUH KOJOHHBIX ammapaToB M CEMU
VCIIOJIHEHUM anmnapaTroB ¢ pyOallKkoi, a TakKe BapUaHTOB pabOUYUX YCIOBUN IS
KOJIOHHBIX anmapaToB U 25 BapUaHTOB JJIs anmapaToB ¢ pyOaliko.

Homep BapuaHTa 3aJaHHs M CXE€Ma allapara yKa3blBaeTCA NMPENOAaBaTeIeM
NP BbIAAYE 3aJaHUS.

Tembl KypcoBbIX pab0T — MeXaHUYEeCKHU pacyeT KOJIOHHBI.
KoJsionHoe o0opynoBanue

Conepxanue pacuéra:

1. Be1OOp KOHCTPYKIIMOHHBIX MaTEPHUAIIOB JIJISl 3JIEMEHTOB KOJIOHHBI,

2. OmpezeneHue TONIIMHBI CTEHKH KOpIyca, KpPBIIIKK, THUINA, JIIOKA,
LITYLIEPOB C YYETOM JABJIEHUs, BECA U BETPOBOM HAIPY3KU U3 YCIOBUM IPOYHOCTU
U YCTOMUHUBOCTH (POPMBI.

3. Pacuér dnanneBbIx coeMHEHUH TYLHEPOB C TPYOOIPOBOJAMHU.

4. BriOop onopkl anmnapara v pacu€T ee Ha IPOYHOCTh U YCTOMYHUBOCTb.

5. Pacy€T Ha MPOYHOCTH YKPEIJICHUH MITYIIEPOB.



6. Be16op cranmapTHbIX (TI0 pa3mepam) (iiaHIeB u mMaTpyOKOB MITYIIEPOB.

7. Pacu€T Koerr >KeCTKOCTH (17151 BAKYYMHBIX KOJIOHH ).

Paccuutath u copoekTupoBaTh  (pa3paboTaTh  COOPOYHBINM  YEPTEK)
PEeKTU(PUKALMOHHYIO KOJIOHHY, CXemMa KOTOpoM TmokazaHa Ha puc 1.
TexHomOrnyeckue U KOHCTPYKTUBHBIE MapaMeTpbl (B 3aBUCUMOCTH OT BapUaHTa)
npuHATh U3 Tabn. 1-2. Tapenku pemreryaTsie, npoBajdbHble. HopMaTuBHBIN
CKOpPOCTHOM Harop Berpa npuHsaTh s |l paiiona teppuropun Poccuiickoi
Ddenepanun ((o=450 ITa).
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Puc. 1. Cxema KOJIOHHOIO anrapara.



Taon. 1. Ucxogusle qaHHbBIE

Temmepa- | [Ipametp Javerp |
JlaBneHue B Yucno JEOKA
Cpembt Typa KOJIOHHbI | BbicoTa lar YClIoBHbIe IHAMETPBI
BapH KOJIOHHE Tapesiok (BHyTpeH-
(pasnensie- sy |D, KOJIOHHBI Tapesiok ILITYIEPOB,MM
aHT (abcomor- n Hyif) D, MM
Masi CMECh) s} MIh KOJIOHHBI (MM(BHYTpeH |L, MM h
5 8 HUH
) D, | D, | D, [ D, Ds
IK ‘:;“’* 02 121 1000 | 25000 | 36 | s00 [100]125|400|300|100| 400
2K |Bomagerion| 02 208 1200 | 28000 | 33 | 600 | 125 150| 500|400 125 500
3K 3"“‘*'“ 40 +24 1600 | 30000 | 32 | 700 [150|200|500|400|150| 600
A | [ 20 58 1400 | 25000 | 30 | 600 [150(200|500[400|150| 600
TIPOTTWIIEH
Boma-
5K |yxcycras 02 144 1000 | 20000 [ 32 | 450 [100|125{350|300|100| 400
KHUCJota
- 2 e 0,005 257 | 1200 | 22000 | 26 | 600 |125|150]500|500|125| 400
KHCJIOTHI A .
7K PP 1 o005 | 257 1000 | 18000 | 28 | 450 |100|125]|500|400|100| 400
KHCJIOTHI ;




Anmnapar ¢ py0amkou

Copeprxanue pacuéra:

1. Be10Op KOHCTPYKIIMOHHBIX MaTepUaIOB JJIs SJIEMEHTOB armapara.

2. OnpeneneHue TOJMIIMHBI CTEHKH KOpITyca U pyOalliKH.

3. Onpezenenne TONIMHBI CTEHKU KPBIIIKY U JTHUILL.

4. Pacuér (¢naHLIEBOrO COEIMHEHHUS KOpIlyca C KpBIIIKOW (ompeaesneHue
00TOBOIl Harpys3ku, BbBIOOp MPOKIAJIKH, OIpENETCHUE 4YHcia WM Juamerpa
00aTOB, pacyET TOIIIMHBI (hIAHIIEB).

5. Beibop onop (cTeHOK) U UX pacdET Ha MPOYHOCTb.

6. Pacuér Ha mNPOYHOCTH Baja MEPEMENIMBAIOIIETO YCTPOMCTBA U
OINpEJENICHHE KPUTHUECKOW CKOPOCTH BPALLEHUS.

7. Pacu€T memanky Ha MpOYHOCTb.

8. OnpeneneHue AMAMETPOB MITYLEPOB M PACUET YKPEIUIEHUS OTBEPCTHM B
anmapare.

Paccunrtath u cipoekTHpoBaTh (pa3padoTaTh COOPOUHBIM UepTEXK) ammapar ¢
MELIAJIKOM, CXeéMa KOTOPOTO IIPEICTABIIEHA HA PUC. 2.

TexHonornyeckne W KOHCTPYKTHMBHBIE IIapaMeTphbl ammapara NpPUHATh W3
Tabn. 2 u 3.

Puc. 2. Cxema anmapara ¢ pyOaInikoi.



Taomn. 2. UcXoaHbIE TaHHBIE

Py6amka Annapar
Koadpu-
Temne LIMEHT
_ | patypa 3afI0/HEHA
Bapua | JaB- | Tumy | Tuon PACXON [aBne £ ammapata @
HT |JNieHHe, A cpena | Hue, Cpemd | v BbicoTa
Ma | °C | C | MITa ,
'C cnost  KHB-
KOCTH B ar-
mapare, Hy
Cmecn
a30THOM
U CepHOM
IAM| 03 | 20 | 45 | 6500 | Boma | 0,6 65 |menor H,=D,
| p=l6
00 ki’
Konpen - 1
1 cupyto oyon
2am| 017 "M | 140 |uwiea | 04 | 100 | P87 | HeDy
BOZITHO 0 kv’
i nap '
' Trvme-
pyH
3AM| 05 [157|157| 240 | - | 04 | 90 LP=12 | ¢=075
: 39
4 KoM
Paccon N Juath-
_ (20% ' JIOBBIA B
4AM| 05 |-17| 9 | 4800 | NaCD | 10 adup 0=075
P =11 p =711 -
50 kr/im’ 6 kr/m’
Peaxu, _
| Konnen Macea
CHPYIO (CHbHas
SAM| 0,7 |170|170 | 200 |upwics | 0,5 120 |ienom) | Hw"Ds
BOOA- . -
HOH Map ~12
00 kv’




CxopocTb
BuyTpen- | BHytpes- PaCIeTHEA | o amerma
g = Wi Beicota MOMHOCTS | o
Bapu- i py6aiu Tum Tem  (Ha |
_-aHT AMAMETP | JMaMeTP | Hp | Memanxy | npuBOZa | NepeMern &
Koplyca | pybamxu i sapiE 1 1/cex
Dy, MM . | Dp, MM Br @
_ ; 00/MHH)
Bepru-
. ‘ " 1o KaJILHBIH
[AM 1600 1700 1680 (rem 1) "% 1o -M 0,5 6,6 (63)
‘ , 5855-66
(mim )
_ ' SxopHas
2AM | 1400 1500 1380 (nm 3) /- 1,1 4,2 (39,6)
SAM | 1200 | 1300 | 10 [P | g | o7 | #2009
4AM | 1800 1900 2495 (i 4) /- 0,1 2,1(19,8)
sAM| 1000 | 1100 | 1565 g;’m“a"n”‘a" 4| o | 340®

PacueTs! BKIIO4atOT B ceOsi:

1) BBIOOp KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB JIJII PACCUUTHIBAEMBIX JIEMEHTOB
amnrmapara,

2) pacdeThl Ha MPOYHOCTh M YCTOMYMBOCTh KOpITyca armapara u pyoariku, a
TaKKe pacyeThl KPbILIEK U THUIII,

3) KOHCTpyMpOBaHUE M pacyeThl 3JIEMEHTOB (JIAHIIEBOTO COEIUHEHUS
KPBIIIKK ¥ KOPITyca anmnapara Wiy KPbIILIKH JIIOKa,

4) KOHCTpPYHMpOBAHUE W paCyeT OMNOp amrmapara U3 yCIOBUAX MPOYHOCTH U
YCTOMYHUBOCTH.

B rpadguyeckoii yactu paboThI MpUlaraeTcsi cxema amnmapara ¢ 0003HauYeHUEM
pa3MmepoB Ha JucTe (popmaTta A3; U 3CKU3bI 3JIEMEHTOB aliapaTa U pacueTHhIE UX
CXEMBI.

Pacuetsr BeIMONHSIOTCS Ha Jmctax (opmata A4, pacueTHbie (OPMYNBI U
BEJIMYMHBI  CONMPOBOXKIAIOTCA  TMOSCHEHUAMM  (YKa3blBa€TCs  JIUTEpaTypHbIN
VCTOYHHUK U HOMEP CTPAHMIIBI).

Crucok  JUTEpaTypHBIX  HCTOYHUKOB, HCIOJB30BaHHBIX B  padoTe,
oopmIIeHHBIH 1O OOLIECHPUHATHIM IpaBUJIaM, MOMEIIAETCS B KOHIE KypCOBOMU
paboTHI.

Kputepuun onenkm: oneHka peidtuHra kypcoBod pabotel (KP) mo
nucuuiuinHe «KoHCTpyupoBaHUE U pacd€T 3JEMEHTOB OOOPYIOBAHMSI OTPACITH
POU3BOAMTCS TpernojaBareyieM B Oamgax, ¢ Y4eTOM KayecTBa M TMOJHOTHI
BBITIOJIHEHUS CIEAYIOMIMX COCTABJISIONIMX KYpCOBOM paOOThI, a TaKKe CPOKOB U
UTOTOB €ro MyOJIUYHOM 3aIIUTHI:



1. CooTBeTCTBHME MNPEICTABICHHON MOSACHUTEIBHONW 3allUCKU KypCOBOM
paboThI 33/1aHUIO U TPeOOBAaHUAM CTaHIApTOB EAMHON crCTeMbl KOHCTPYKTOPCKOM
nokyMeHTtaruu (ECKJI) k TeKCTOBOM TOKYMEHTAIIUH;

2. Urorn myOJMYHON 3alIUThl KYpCOBOM pabOThl Ha 3aceJaHUU MPHEMHOMN
KOMHUCCUU Kadeaphl;

3. CooTBETCTBUE CPOKOB BBIIIOJIHEHHS U MPEICTaBICHUS TOTOBOM pabOTHI K
3aIllMTE YTBEPKICHHON YU4EOHBIM IJIAHOM TrpaduKy.

Peiitunr kypcoBoit pabGoTsl (Rkp) ompeaensercs MyTeM BBIYUTAHUSA W3
MaKCHMaJbHO BO3MOXKHOTO KOJHuYecTBa OaimioB, paBHoro 100 OGammam, cymMmbl
mrpadubx 60amioB (XR;), KOTOpBIE BBICTABISIIOTCS IPETOIaBaTeeM 3a OIIHOKH,
JOMYIIEHHBIE CTYJACHTOM Tpu OGOPMIICHUH TOSCHUTENbHOU 3amucku (Rps), 1o
UTOraM IMyOJIMYHOM 3auThl padoThl (R 3am) ¥ 32 0TCTaBaHue OT rpaduka 3alUThl
KypcoBoii padboTsl (Rcp) Mo ypaBHEeHMIO:

Rxp= 100 — Z(Rng + R3AH1 + RCP) OaJJIOB.

MakcumanbHoe koimuecTBo OamioB — 100, muHuManeHOe — 60, KOTOpBIC
OTIpENICNIAIOTCA TIpenoaaBareyieM aud@GepeHIIMPOBAHHO, OICHKAMH «OTIHYHOY,
«XOpOIIO»,  «YIOBJICTBOPUTEIBbHO» B  COOTBETCTBUHM C  KPUTEPUSIMH,
MpEeJCTaBICHHBIMH B TaOJIHIIE:

Kpurepnu oueHKH peiiTHHIa COCTABJISIONIUX KYPCOBOil padoThl

Cocmasnsarowue

KP Kpumepuu oyenku u pexomenodyemovie 6avl
1. Kauecmeo 13 Beimosnnena B mnoaHoM | II3 BeimosiHeHa B nenoMm B | II3 BbIOJHEHA C HEKOTOPBHIMU
nosacHumensvnou | o0beMe, KauyeCTBEHHO, B | COOTBETCTBUHU C 3aJaHUEM M | OTKJIOHEHHSMHU OT 3aJaHUs B

s3anucku (I13)

COOTBETCTBUHM C 3aJaHUEM.
Bce paznenst [13 BeimonmHEeHbI
B IOTHOM  o0BeMe U
odopMIIEHBI NpaBHILHO,
MIPaKTUYeCKu Oe3 ommboK u
OTKJIOHEHUH 0T TpebGoBaHUil
CTaHJapTOB ECKJ K
TEKCTOBOH  JIOKYMEHTALIUH.
Bce  pacuerst  comepxar
pacyeTHbIe CXEMBl U CCBUIKH
Ha JIMTEpaTypy B IIOJHOM
o0Obeme.

¢ coOmoaeHneM TpeOoBaHUH
Hopm ECKJl k TexcTtoBoit
JIOKyMeHTauuu. B pasnenax
I13 momymens! 1-2 ommOKu
HENPUHIIUNIAAIHHOTO

Xapakrepa, B BUJIE
HETOYHOCTEH B
0003HaYCHUAX B PACUCTHBIX
cxeMax u CITHICKE
HCTIONIB3YEeMOH JINTepaTypHI.

4acTH 00beMa BBIMOIHEHHBIX
pacuetoB. B II3 nmomymieHs!
Oonmee  BYX  TEXHMYECKUX
OomMOOK B BHUJE OTCYTCTBUS
CCBUIOK Ha JHMTeparypy |
HEJIOCTATOYHOTO KOJMYECTBA
pacyeTHbIX CXeM MaIlHH |

annapaTos. Nmerorcs
HETOYHOCTH M OWmHOKKM B
odopmirernn CIHCKa

HCIOJIb30BaHHOMU JINTEPATYPHI.

1.1. llImpadghnwie

oannvt 3a 113 0-3 oanna 4 — 7 bannoe 7—10 6annos
(Rm)

2. Yposenw Teoperuueckast n | Cpenanit ypoBeHb | HeBbicokuit YpOBEHb
meopemuuecKkoll | IPaKkTU4ECKass  IMOATOTOBKA | TEOPETHUYECKOM U | TEOpETUYECKOU u
u npakmuueckou | BeIcoKasi. CTyA€HT YBEPEHHO | MPAKTHYECKOH IMOATOTOBKH. | MPAKTHYECKOH MOATOTOBKH IO
n0020MO6KU HO | U aprymentupoBanHo | CTyAeHT BeCcbMa YBEpPEHHO U | Teme  pabotel. Ha  psan

umozam OTBEYACT MPAKTHYECKH Ha | MOAPOOHO  OTBEYaeT Ha | 3aJaHHBIX B XOJE 3alTUTHI
3auwumur KP BCE MpPaKTUUYECKUE U | OOJBIIMHCTBO 3a/IaHHBIX | TEOPETHUUECKHUX u
TEOpeTHUYECKHE BOTIPOCHI, | BOIIPOCOB MO TeMe PabOTHI, | MPAKTHUECKUX BOIIPOCOB

H3JI0’KEHHBIE B | HO JIOIYCKAae€T HETOYHOCTU B | OTBETHI HE MOJIHBIE,

MOSICHUTENbHOM 3aIncKe. OTBETax Ha BOTIPOCHI | IOMYCKAOTCS ~ OMIMOKA B

MpeabIIyIIHX OCHOBHBIX TIOHSTHSIX u

001IeTeOPETHUECKUX ONpeAeNICHUsIX TUCUUIUIMHBI,

JUCLUIUINH. Tpedyercs YTOYHSIOLIAS

TIO0JICKa3Ka NperiogaBaTclid.




2.1. lImpacpuvie

oannwl 3a
saugumy 0 -4 6anna 4 — 7 bannoe 7 —11 6annos
(Raam)
3. Cpoxu Kypcosas pabora | Kypcosas pabora | KypcoBas pabota BeITONHEHa
6bINOJIHEHUA U BBINIOJIHGHA NPAaKTUYECKH B | BBINOJHEHA U NIPEACTABICH K | C 3HAYUTEIHHBIM OTCTaBaHHEM
saugumot KP YTBEPKICHHBIC CPOKH, | 3amMTe C  HEOOJBIINM | OT YTBEp)KAECHHOTO Tpaduka

OTCTaBaHHE OT rpaduka He
IIpeBbIACT | Heeno.

OTCTaBaHHUEM OT rpaduka He
OoJjiee Ha 1-2 Henean.

Oosiee yeM Ha 2 — 3 Hexemnu.

3.1. HImpadghnvie

bannvl 3a cpoku 0-3 oanna 3 -5 6annos 6 — 8 bannos
(Rep)
4. Cymma
wmpaguoix 0-10 6annoe 11 - 19 6annoe 20 - 29 6annoe
oannoe (XR)
Cymmapnsii 100 — 87 6annoe 86 — 74 b6annoe 60 — 73 bannoe
peiimunz (Rgp)
u oyenku «Omauuno» «XOPOWO» «Y006ﬂem80pumeﬂbno»

[Ipu cymme OamioB Hmke 60 KypcoBas paboTa He 3auumoléaemcsa u
MOJICKUT TMTOBTOPHOM 3aIIUTE MOCE UCIIPABICHUS BBISBICHHBIX OIIUOOK U MOCIIE
JOTIOJIHUTEILHOW TEOPETUUECKOM MOJATOTOBKH 1O TEME KYPCOBOM pabOTHI.
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