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PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 728 ot 09.08.2021) mo nHampasienuto moarotoku 15.03.02
TexHOMOTHYECKHE MAIIMHBI U 000pyaoBanue s npoduiisa «O6opynoBanue HedTerazonepepaboTkm» Ha
OCHOBaHUM y4eOHBIX IJIaHOB Habopa oOyvarommxcs 2022 roxa.

Pa3pabotunk nporpaMmsl:

JloueHt C.N. Banees

COI'IACOBAHO

PaGouas nmporpamma paccMoTpeHa u onoOpeHa Ha 3acenaHuu kadeapsl «MalvH U anmnapaTtoB
XUMHUYECKHUX IPOU3BOACTB», MPOTOKOI OT 18.05.2022 r. Ne 4.

3aBenyromuit kapenpoit  Cozcnacosano C.U. IlonukapoB

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenssMu ocBoeHUs! AUCHUIUIMHBL «KOHCTpyHMpOBaHHE M pacyeT 3JEeMEHTOB 000pyaoBaHUs (IO
OTPACTISIM)» SIBIISTFOTCS
a) hopMupoBaHHEe 3HAHUI 00 OOIMIMX MPUHLIMIIAX ¥ METOJOJIOTHH KOHCTPYUPOBAHHS MAIIMH U aIllapaToB
OTpaciu; MPUHLKIAX ¥ METOJax pacyera 000pyA0BaHUs NP IPOESKTUPOBAHUH;
0) oOy4enue criocobam MpUMEHEHHs YPaBHEHHI MEXaHUKHU TBEPAOTO Je(OPMHUPOBAHHOTO TEJIa K
pacueTy TEXHOJIOIMYeCKoro 000pyJ0BaHUS HAa IPOYHOCTh U JKECTKOCTH;
T') PaCKpBITHE CYITHOCTH MPOLECCOB, MPOUCXOIAIINX B KOHCTPYKIIMOHHBIX MaTepUalax MMpH HarpyKeHUN
BHYTPEHHUM (Hapy>KHbIM) JaBJICHUEM, TOBBILIEHHBIMU WJIM IOHMKEHHBIMU TEMIIEPaTypaMH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Juctummaa «KoHCTpynpoBaHHEe U pacueT 3JIEMEHTOB 000pyI0BaHUS (TI0 OTPACIISIM)» OTHOCHUTCS
k oOs3arenbHol wactu OOIl u dopmupyer y oOywaromuxcs mo mnpoduno  «OOGopyaoBaHue
HedTerazonepepadoTKy HAOOP 3HAHHM, YMEHUN, HABBIKOB U KOMITETCHITHH.
Jis yCrenHoro 0OCBOSHHMsSI TUCIUILTUHBI « KOHCTpyHpOBaHUE U pacyeT IEMEHTOB 000PYI0BaHHUSI
(o otpacisim)y» oOydaromuiicss mo HarmpaieHU0 moarotoBku 15.03.02 «TexHonornvyeckue MamvHbl U
000pyI0BaHUEY JIOJDKEH OCBOUTH MAaTEPUAIT MTPEIICCTBYIONINX JUCIUTUINH:
1. Beiciias maTeMaTuka
2. MarepuanoBejieHue
3. OCHOBBI TPOEKTHOM EATEITHHOCTH
4. TeopeTnyieckass MEXaHUKa
5. Ousnka
JucnurumHa «KOHCTpyUpOBaHHE U pacdeT 3JIEMEHTOB 000pynoBaHHs (110 OTPACIISIM)» SIBIISCTCS
MPEISCTBYIOMEH M HEOOXOAMMa IS YCIICITHOTO OCBOCHHUS ITOCIICYIOIINX TACITUTUIHH:
1. MoHTax, SKCIUTyaTalis ¥ PEMOHT TEXHOJOTHYECKOTo 000py10BaHuUs (TI0 OTPACIISIM)
2. OCHOBBI TEXHOJIOTHH MAITHHOCTPOCHUS
3. TexHuueckas TMarHOCTUKA

3. Komnerenunu odyuaiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-13 Cnoco0eH NpUMeHSITH CTAHJAPTHBIE METO/IbI PACUYeTa NP MPOEKTHPOBAHUH JIeTAJIel U Y3JI0B
TeXHOJIOTHYeCKHX MAIIH U 000py10BAHUS;

OIIK-13.1. 3HaeT cTaHmapTHBIE METOIBI pacyeTa JAeTalieii U y3JI0B TEXHOIOTHUECKUX MAIIUH U 000PYIOBaHUS

OIIK-13.2. YMeeT ucnonb30BaTh CTaHAApTHRIE METO/IbI pacyeTa AeTajeil U y3710B TEXHOIOTMYECKUX MallluH 1
o0opymoBaHUs

OIIK-13.3. Biageet HaBbIKaMU pacyeTa OCHOBHBIX MTapaMETPOB MEXAHU3MOB, pacyeTa Ha MPOYHOCTh U YCTOMYHBOCTh
(OpMBI JieTasneil 1 y3JI0B TEXHOJIOTHYECKHUX MalllMH 1 000pY/10BaHUs

OIIK-5 CnocofeH padoTaTh ¢ HOPMATHBHO-TeXHMYECKOM T0KYMeHTalHell, CBSI3aHHOM ¢ mpodeccHOHATBHOM
JeATeJbHOCTBIO, C Y4eTOM CTaHIapPTOB, HOPM M MPaBMJI;

OIIK-5.1. 3HaeT OCHOBHYIO HOPMAaTHBHO-TEXHUYECKYIO TOKYMEHTAIIUIO, CBA3aHHYIO C POPECCUOHATBHON NeITETbHOCTHIO
OIIK-5.2. YMeeT monabp30BaThCsl CTAHAAPTAMU, HOPMaMHU U IIPaBUIIaMU, IPUMEHSIEMBIMH B OTPACTH, IIPU pacyeTe U
MIPOEKTUPOBAHUH TEXHOJIOTMYECKOTO 000pyI0BaHHS

OIIK-5.3. BiiayieetT HaBbIKaMH pacdeTa 1 MPOeKTHPOBAHUS TEXHOJIOTHYECKOTO 000PYA0BaHUS C HCIOIb30BaHUEM
HOPMAaTHBHO-TEXHUYECKON JIOKYMEHTALIUH, CBSI3aHHOM ¢ IPO(ecCHOHATIBHON e TEIbHOCTHIO

OIIK-9 Cnioco0eH BHeIPATH U 0CBAUBATH HOBOE TEXHOJIOTHYECKOe 000py/10BaHNE;

OIIK-9.1. 3HaeT mpuHIUMIBI pabOTHl HOBOTO TEXHOJIOTHYECKOTO 000PYIOBAHMSI, CBSI3aHHOTO € TIPO(HeCcCHOHATBLHOM
JeSITeTBbHOCTBIO

OIIK-9.2. YMeeT npoBOANTH BHEAPECHUE B TEXHOJIOTHIECKUI MPOIECC HOBBIX 00PA3I[0B TEXHOJIOTHIECKOTO 000PYA0BAHUS

OIIK-9.3. BriaieetT HaBbIKaMU OCBOCHUSI HOBOT'O TEXHOJIOTHYECKOTO 000Py10BAaHHS

B pe3yabTaTe 0CBOCHUS TUCHHUILIUHBI 00y4YAIOIIHIACH 10JIKEH



3HaTh:

- KOHCTPYKTHUBHBIE OCOOCHHOCTH, TPUHHITUIIBI pA0OTHI HOBOTO TEXHOJIOTHYECKOTO 000PYI0BaHUS, UX
JIOCTOMHCTBA M HEJOCTATKH;

- HOPTaTUBHO-TEXHUYECKYIO IOKYMEHTALIUIO 10 TPOCKTUPOBAHUIO, U3TOTOBIICHUIO, YCTAHOBKE,
MIPUEMKE, UCTIBITAHUIO;

- 00IIKE MPUHIIMITBI, METOI0JIOTHIO KOHCTPYHPOBAHUS U pabOThI HOBOT'O TEXHOJOTHYECKOTO
000pyI0BaHNS;

- BJILAHHUC KOHCprKLII/IOHHOI‘O MaTepI/IaJIa 1 TCXHOJIOTHUHU U3TOTOBJICHHUA HA KOHCprKI_II/IIO MAalllH U
arnmaparos;

- CTaHJIapTHBIC METOIbI pacyeTa ¥ KOHCTPYHUPOBAHUS JCTalIeH 1 y3JI0B TOHKOCTCHHBIX COCY/IOB H
anmnaparos;

- CTaHJIapTHBIC METOIbI pacyeTa JIeTajei U y3JI0B 000pyI0BaHMs, padOTAIOIIETO B YCIOBUSIX
IMHAMHYECKUX KOJIEOaHUH;

YMmeThb:

- 110 33JJaHHBIM pabOUYMM MapaMeTpaM C Y4eTOM CBOMCTB BRIOPAaHHOTO KOHCTPYKIIMOHHOTO MaTepralia
MPOBOJIUTH BHEIPEHNE HOBOTO TEXHOJIOTUYECKOT0 000PYI0BaHUS B TEXHOJIOTUUYECKUM MPOIIECC;

- Ha OCHOBE aHaJIn3a JUTEPATYPHBIX U MaTEHTHBIX TaHHBIX IPOBOJAUTH BHEAPEHUE B
TEXHOJIOTHYECKHI MPOLIECC HOBOTO TEXHOJIOTHYECKOTO 000y I0BaHHUSI.

- IPOBOJUTH CTAaHJAPTHBIE TEXHUUECKHUE PACUETHI IO OMPEIEIICHNIO HAIPSDKEHUH B 000pyI0BaHUU U
€ro PJIEMEHTAaXx;

- IPOBOJUTH pacdeT 000pyA0BaHUs HA BETPOBYIO H CEHCMUYECKYIO HarPY3KYy;

-nonb3oBaThes [ OCTamu, crangapramu, 6a3amMu TaHHBIX, HOPMaMH U TIPaBUJIaMU TIPU pacueTe u
HpOGKTI/IpOBaHI/II/IOCHOBHBIX BHUJI0OB TCXHOJITHYCCKOI'O 06OPYI[OB3HH$I;

- OIPENENATh U BEIOUPATh TOMYyCKaeMble HaNpsiKeHUsI, KO3 (OULIMEHT MPOYHOCTH CBAPHBIX I1IBOB,
KOHCTPYKTUBHYIO MPUOaBKY, UCIIONb3Yys CTAHAAPTHI, HOPMBI U MTPABHUIIA;

Baanernb:

- METOJIaMH 110/100pa KOHCTPYKIIMOHHBIX MaTepUalioB B 3aBUCUMOCTH OT paboyuX Cpej U MapamMeTpoB
TEXHOJIOTHYECKOTO TPOoIIecca ¢ UCIOJIb30BaHNEM HOPMATUBHO-TEXHUYECKOU TOKYMEHTAIUN;

- METOJIaMH pacueTa Ha MPOYHOCTh, )KECTKOCTh M YCTOWYMBOCTh TEXHOJIOTHYECKOTO 000pyI0BaHUs C
HCII0JIb30BAaHUEM HOPMATUBHO-TEXHUYECKOM IOKYMEHTAlUH;

- METOJIJaMH pacdeTa 000pyI0BaHHS Ha BETPOBYIO i CEMCMHYECKYIO HATPY3KY C UCIIOIh30BAHHEM
HOpMaTI/IBHO-TeXHI/I'-IeCKOI\/’I )IOKYMGHTaHI/II/I;

- METOJIaM{ TIPOEKTUPOBAHUS U OCBOCHHUS TEXHOJIOTHUECKOTO 000PYI0OBAHUS C UCIIOIH30BAHHEM
COBPEMEHHBIX MUPOBBIX U POCCHICKUX TOCTHKEHHUI HayKH U TEXHUKU B JAHHOH 001acTu;

- HABBIKAMH OCBOCHUHS HOBOT'O TCXHOJIOTHYECCKOI'O O60py,Z[OBaHI/I$I C y‘IGTOM KOHCprKTI/IBHI:IX
0COOEHHOCTEH M TapaMeTPOB XMMHUKO-TEXHOJOTHUECKHUX MPOIIECCOB,

- METOJAMH pacyeTa KPUTHICCKUX CKOPOCTEH OBICTPOBPAIIAIOIINXCS BAJIOB;



4. CTPYKTYpa M cojiep:KaHue TUCIUTTHHbI
O06mas TpyA0EMKOCTh AUCIUILINHBI COCTABISIET 9 3a4eTHRIX equHUIl, 324 Jaca.

Buapl yueOHOI paboThI (B Hacax)

OreHOUHBIE CpECTBA

Ne Paznen Ceme- JUIS IPOBEIEHUS
[Mpaxtuyeckue | Jlabopa- o
/1 JUCLUTUTAHBI cTp Jlexus KCP CPC TEKyILEH U IPOMEXKY-
3aHATHS TOpHBIE .
TOYHOH aTTeCTallnu
1 2 3 4 5 6 7 8 9
OCHOBHI Kontponsnas padora
KOHCTPYHUPOBAHUS
1. | XuMHIYECKUX 9 2 7
MaIIiH U
annapaToB
Hroro mo 9 2 7
cemMecTpy
Teopus u pacuer Kontponsnas padora;
1 | TOHKOCTEHHbIX 11 1 4 6 2 JlabopaTopHas pabota
" | obomnouek
BpallleHHs
Pacuert Ha KonTponbHas pabora;
MPOYHOCTH U JlabopaTopHnas pabora;
YCTOWYUBOCTH IIpakTuueckue 3aHATHUSL
3JIEMEHTOB U
y3JI0B
2. | XUMUYECKOH 11 3 4 4 6 86
annapaTypsl.
Anmnapatsl 1
3aTBOPBI
BBICOKOTO
JIaBJICHUS
JAnddepenunpoBaHHbIH
roro no 11 4 4 8 12 112 32!{(22 IIZOHTp(I)).HLHaﬂ
ceMecTpy
padora
Kputnueckue KonTponbHas paboTa;
1 | cxopoctn 12 8 20 134 JlabopaTopHnas pabora;
" | BpamIaroumxcs DK3aMeH
BAJIOB
Hroro no 12 8 20 134 KonrpoabHas padora,
ceMecTpy IK3aMeH
5. Conepmanne JIEKIIMOHHBIX 3aHATHH N0 TeMaM
Ne MupukaTopsl
- /_n Paznen pucuuninuust Yacsl Tema JIEKIIMOHHOTO 3aHATHS JIOCTUKECHUS
KOMITETEHIIMU
1 2 3 4 5
1. | OcHOBBI KOHCTPYHPOBAHUS XUMHUUECKUX 2 OCHOBBI KOHCTPYHPOBAHUS OIIK-5.1
MAIlMH U annapaToB XMMHYECKHX MalluH U anmnapatoB | OITK-5.2
OIIK-9.1
OIIK-9.2
OIIK-9.3
2. | Teopus u pacueT TOHKOCTEHHBIX 000JI0YEK 1 Teopwust n pacuer Tonkocrennbix | OITK-13.1
BpallleHus 000II0YeK BpaIICHUSI OIIK-13.2
OIIK-13.3
OIIK-5.3
3. | Pacuer Ha MPOYHOCTB M yCTOHYNBOCTD 3 Pacuer Ha npouHOCTh U OIlK-13.1
3JIEMEHTOB U y3J10B XUMHUECKON amnmnaparypsl. YCTOHUUBOCTB 2JIEMEHTOB U OIIK-13.2
ATmmapaTsl ¥ 3aTBOPBI BEICOKOTO JABJICHAS y3JI0B XUMHUuecKoit anmapatypsl. | OIMK-13.3
OIIK-5.2
OIIK-5.3
BCEI'O 6

6. ConeprxaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI




No HNupukaTopsl
. /;[ Paznen aucumruinHe Yacsl Tema 3ansTHA JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 4 6
1. | Pacuer Ha NpPOYHOCTH U YCTOIYMBOCTH 4 CrpoeKTHpOoBaTh U pacCUUTaTh Ha OIlK-13.1
JJIEMEHTOB U y3JI0B XUMHYECKOW anmnaparypsl. MPOYHOCTh, YCTOWYHUBOCTD JIEMEHTHI OIlK-13.2
AnmnapaTsl ¥ 3aTBOPBI BBICOKOTO J1aBJICHHS TEXHOJIOTUYECKOTO 000pYAOBaHUS OIIK-13.3
(KOXyXOTpyOUaThIil TETI00OMEHHUK OIIK-5.2
tuma H, K, I, V, TIK, OIIK-5.3
peKTH(UKANNOHHAS KOJIOHHA, allapaT
C MEIIAJIKOH 1 pyOaIkoii) B
COOTBETCTBHH C 3a-JTaHHBIMHU
UCXOJHBIMU MapaMeTpaMu
(TexHONOTHMYECKAs Cpesia, JaBJICHUE U
TeMIepaTypa).
BCEI'O 4
7. Coageprxanue JJa0OPATOPHBIX 3aHATHI
Wungukaro
pHI
Ne Pasnen aucuuniaiHb Yacsl Tema 3aHsaTHA JIOCTHIAEH
/m ns
KOMITETEHI]
uu
1 2 3 4 6
1. | Teopus u pacdeT TOHKOCTEHHBIX 000JI0UYEK 4 HccnenoBanue HanpsiKeHUi, OIIK-13.1
BpalleHUs JICHCTBYIOIMX B CTEHKE IIMIIMH/IPA. OIIK-13.2
(JJaboparopnas ycraHoBka Ne 4, A-125) OIlK-13.3
OIIK-5.3
2. | Pacuer Ha MPOYHOCTH M YCTOWYHUBOCTD 4 HUccnenoBanue nzrudaronux Hanpsokennit | OITK-13.1
9JIEMEHTOB U Y3JI0B XUMUYECKOHU almapaTypsl. B Oannaxax. (JJaboparopnas ycranoska Ne | OITK-13.2
ATmmapaTbl ¥ 3aTBOPBI BEICOKOTO JaBIICHUS 12, A-125) OIlK-13.3
OIIK-5.2
OIIK-5.3
3. | Kpurndeckne CKOPOCTH BpaIaOIINXCs BAJIOB 8 OmnpenencHue KPUTHICCKOH CKOPOCTH OIlK-13.1
BpAICHHS BaJla C OJTHUM TUCKOM OIIK-5.2
(JIaboparopnas ycraHoBka Ne 1, A-125) OIIK-5.3
OIIK-9.2
BCEI'O 16
8. CamocrosiTesibHast padoTa
MunuxaTopsl
No Tembl, BRIHOCUMbIE€ Ha CAMOCTOSITEIbHYIO
W paGory Yacer ®opma CPC JOCTHIKEHHUS
KOMITCTEHIINU
1 2 3 5 6
1. | TpeboBanust Pocrexnanzopa x 7 IO/JITOTOBKA K KOHTPOJIbHOU padoTre OIIK-5.1
000pyI0BaHUIO, pabOTAIOIIEMY TT0]T OIIK-5.2
BHYTPEHHUM JIaBIICHUEM OIIK-9.1
OIIK-9.2
OIIK-9.3
2. | Ilpumenenne 6€3MOMEHTHOI TEOPHH K 26 MIOJIrOTOBKA K KOHTPOJIBHOW pabore, OIlK-13.1
pacueTy 060m0ueK MTOJITOTOBKA K J1abopaTtopHOi paboTe OIlK-13.2
OIIK-13.3
OIIK-5.3
3. | Pacuer Ha MPOYHOCTD BJIEMEHTOB U Y3JI0B 86 MTOJITOTOBKA K KOHTPOJIBHOII padore, OIlK-13.1
000pyIOBaHUSI XUMHYECKOM MOJITOTOBKA K JIaDopaTopHOii padoTe, OIlK-13.2
IIpOMbIIIIEHHOCTH. PacueT annapaTtos MOJIrOTOBKA K MpakTuieckomy 3ausruio, | OIMK-13.3
BBICOKOTO JIaBJICHUS nmpopaboTka TeopeTryeckoro marepuaga | OITK-5.2
OIIK-5.3
4. | Kpurnueckue CKOPOCTH BpalaroIUXCs 134 MIOJIrOTOBKA K J:aDopaTopHOii paboTe OIlK-13.1
BaJIOB OIIK-5.2
OIIK-5.3
OIIK-9.2
BCEI'O 253




8.1 KoHTpoJb caMoCTOsITeIbHOI PadoThl

HNupukaTopst
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacol ®opma KCP JIOCTUKEHUS
n/m paboty
KOMITCTEHIINU
1 2 3 5 6
1. | IlpumeHeHne 6E€3MOMEHTHOM TCOPHH K 6 npueM J1labopaTopHoil padoThl, mpoBepka | OITK-13.1
pacdery obosouex KOHTPOJILHOH paboThI OIIK-13.2
OIIK-13.3
OIIK-5.3
2. | Pacuer Ha IPOYHOCTH ITEMEHTOB H Y3JI0B 6 mpueM J1abopaTopHoii padotsl, mpoBepka | OITK-13.1
000pyIOBaHUS XUMHYECKON 3HAHUIl HA IPaKTHYECKOM 3aHATHH, OIIK-13.2
MIPOMBIIIIICHHOCTH. Pacder ammapartos MpOBEpKa KOHTPOJIBHOI paboThI OIIK-13.3
BBICOKOTO JIaBJICHUS OIIK-5.2
OIIK-5.3
3. | Kpurndeckne cCKOPOCTH Bpamaromnxcs 20 mpueM J1abopaTopHOIi paboTh OIlK-13.1
BaJIOB OIIK-5.2
OIIK-5.3
OIIK-9.2
BCEI'O 32
9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMbI OIIEHKH 3HAHU I
[Ipm  omeHke pe3yabTaTOB  JCATCIBHOCTH  OOYYAOIIMXCSs B paMKax  JIMCHUTUIAHBI

«KoHcTpynpoBaHue U pacyer 3JIeMEHTOB 00OpymoBaHUS (IO OTpAcisiM)y» HCIONb3YeTCs PEeHTUHIOBas
cucremMa. MakcuMalibHO€ 1 MUHHMAJIBHOE KOJMYECTBO OAJUIOB MO PA3JIMYHBIM BHIAM YYeOHOU pabOTHI
ormucano B «llomoxkeHnn o GanIbHO-PEHTHHIOBOM CHCTEME OIEHKU 3HaHHWIl CTYJEHTOB M 00OecredeHus
KadecTBa yueOHoro nporeccay ®I'6OY BO KHUTY.

PeliTunroBas oneHka (GpopmMupyeTrcs Ha OCHOBaHHH TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJsS. 3a
KOHTPOJIbHBIC TOYKH CTYACHT MOXKCT IOJYUYNTh MUHUMAJIBHOC U MaKCUMAJIbHOC KOJIMYCCTBO OajuIoB (CM.

Tabnuiy).

OueHoYHBIE CPeCTBA KoJa-Bo MuH.0a/1710B Makc.0a/1110B

11-ii cemecTp

JlabopaTopHas pabora 2 20 40
KoHnTposnbHas pabora 1 20 30
[TpakTH4eckue 3aHsITUs 1 20 30
HTtoro 60 100
12-ii cemecTp

JlabopaTopHas pabora 1 18 30
KoHnTposnbHas pabora 1 18 30
OKk3aMeH 1 24 40
HTtoro 60 100

10. OueHouyHbIE CpeacTBa IS TEKYLIEro KOHTPOJISI YCIHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTalliy 110 UTOIaM OCBOCHHS JMCIHIIIHHbI
OneHouHbIE cpencTBa sl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCHEBAaeMOCTH, IMPOMEKYTOUYHOM
aTTeCTallud U UTOTOBOM aTTecTallMM pa3padaThIBAIOTCS COTJACHO MOJOKEHHI0 0 DOHIAX OLEHOYHBIX
CPEICTB, pacCMaTpUBAIOTCA KaK COCTaBHasg 4acTh paboueil mporpaMMmbl U O(QOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UudopmannonHo-MeTOoAUYECKOE 00ecTiedeHre JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Tpu wu3ydenum gucuuiuiMHbl «KOHCTpyHWpOBaHME U pacyeT 3JEeMEHTOB 00OpyaoBaHus (IO
OTpaciisiM)» B Kaue€CTBE OCHOBHBIX UICTOYHUKOB HH(OPMALIMU PEKOMEHIYETCS UCIIOIB30BaTh CIEAYIOIIYIO
JUTEPATYPY:

OCHOBHbIE HCTOYHUKH MHOpMaAIIUU

N.N. Tlonukapos, C.1. Ilonukapos,
KoHcTpynpoBaHue u pacdeTr 3J€MEHTOB
XHUMHYECKOro 00opyaoBanus [ YueOHHK]| yueOHUK

KoJsmyecTBO 3K3eMILISIPOB
398 3x3. YHUILL ®I'BOY BO «KHUTVY »




JUTsI CTY/. BY30B, 00y4. 1o crerl. 240801
"MamuHsl 1 annaparsl XuM. npous-s" u 130603
"O6opynoBanue HedTerazonepepadbotku': M. :
Anbda-M, 2010

W. . llonuxkapos, C. . [Tonukapos, C. . 704 k3. YHUL] ®T'BOY BO «KHUTVY »
PaukoBckuii, PacueTsl MalivH 1 anmnapaTos
XUMHYECKHUX TIPOU3BOJICTB U
HedrerazonepepadboTku [ YueOHUK] TpUMEpPHI U
3a/1aun) : yue0. mocodue s CTyI. By30B, 00yY.
1o criell. "MamiuHbl ¥ anmnaparsl XUM. Ipou3-B"
Harp. "DHepro- u pecypcocoep. MpoIecch B XUM.
TEXHOJI., HepTEXUMHH U OMOTEXHOI." U CIIell.
"OGopyx. HedTerazonepepadoTKu'" Harp.
"O6opyn. u arperaTtsl HedTeras. npous-sa'": M. :
Anbsda-M, 2008

W. N. Touukapos, M. I'. T'aiinymun, Mammmast 1 | http://znanium.com/go.php?id=106863
arraparsl XUMUYECKUX IIPOU3BOJICTB U Pexxum nocryna: no noanucke KHUTY
Hedrerazonepepadbotku [[Ipoyee] YueOHuUK:
Mocksa : M3natensckuii jom "Ansda-M", 2006

11.2. lonoiHuTeAbHAS JIUTEPATypa
B kayecTBe [JOMONHHUTENBHBIX MCTOYHMKOB HWH(GOPMALMM PEKOMEHAYETCS HCIIONIb30BaTh
CJIEYIOIYIO JIUTEPATYpPY:

JlonoiHUTe/IbHBIE HCTOYHUKH HH(OPMALMHU KosinuecTBo 3K3eMILISIPOB
A.A. Hazapos, C.U. [lonukapos, C.A. Bunoxun 70 sx3. YHUL ®I'BOY BO «KHUTVY »
[u np.], AnmapaTsl HepTera3oBbIX TEXHOJIOTHIA
[Yuebnuk] yue6. nocobue: Kazanb : U3a-Bo
KHUTY, 2015
W. . Ilonuxkapos, C. . [Tonukapos, A.A. Xomenko, | 9 sk3. YHUIl ®I'BOY BO «KKHUTY»
KoHcTpyrpoBaHue u pacyer 3J€MEHTOB
XUMHUYECKOTro 000py10BaHus [ DNEeKTPOHHBIN
pecypc] AIeKTpOHHBINA yUeOHHK AJIS CTY. BY30B,
o0yu. no cren. 240801 "MaiuHbl 1 anmaparbl
xuM. ripousB." u 130603 "O6opynoBaHue
Hedrerazonepepad.": Kazans : KI'TY, 2011
A.A. Jlamuackuii, A.P. Tomunackuii, OCHOBBI 1000 sx3. YHULL ®I'BOY BO «<KHUTY»
KOHCTPYMPOBAHUS U pacyeTa XUMHUECKOU
anmapatypsl [CripaBo4HUK]| cipaBoyHUK: M. :
Apuc, 2010

11.3. D1eKTpOHHBbIEC HCTOYHMKH HH(pOpMaANNH
[Ipu wu3ydenum ucuuiuinHbl «KOHCTpyHMpOBaHME U pacyeT 3JEeMEHTOB 00opyaoBaHus (IO
OTpPAaCISIM)» MPETYCMOTPEHO MCIIOJIE30BAaHHE MIEKTPOHHBIX HCTOYHUKOB HHPOPMAITUH:
1.Dnexkrponnsrit katanor YHUL] KHUTY: Pexxum noctyma: http://ruslan.kstu.ru/
2.9BC «Jlamp»:Pexxum moctyma: https://e.lanbook.com
3.06pa3oBarenbHas miatdopma «tOpaidt»: Pexxum goctyna: https://urait.ru/
4.9bC «Znanium.com»: Pexxum goctyna: http://znanium.com/
5.9BC IPR SMART: Pexxum goctyma: http://www.iprbookshop.ru/
6.Hayunas snexkrponnast Oubnnoteka https://elibrary.ru/

YHUII
Coznacoeéano




11.4. IIpodeccuonanibHble 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI

ba3bl ja”HHEbIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WudopmanroHHbIe CIIPAaBOYHBIE CUCTEMBI:
CnpaBouno-npaBoBas cuctema «['’APAHT» Jloctyn cBoOOIHBIIN: www.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynsrant [Tmoc» Jloctyn cBoboaHbIN: www.consultant.ru

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUILIIMHBI

JIMneH3upoBaHHOE IPOrpaMMHOE oOecIieueHre U CBOOOHO PacpoCTpaHAeMOe IPOrPaMMHOE
o0ecrieueHne, B TOM YHCIIe OTEYEeCTBEHHOTO IIPOU3BOJICTBA, HCIOIBb3YeMOe B y4EOHOM ITpoIiecce mpu
OCBOCHHU JAUCIUIUINHBI «KOHCTpYHpPOBaHHE U pacdeT 3JIEMEHTOB 000pyI0BaHHS (TI0 OTPACIISIM)»:

Oducueie u genoseie mporpammbl: ABBY'Y FineReader 9.0 mpod;
OducHbie u aenossie mporpammbl: MS Office 2007 Russian;

OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducubie u aenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

broxnot Notepad

SAunexc bpaysep

Vuebnsie ayautopuu (A-125) mist mpoBeeHus y4eOHBIX 3aHATHIM OCHAIEHBI TA00PAaTOPHBIMU
yCTaHOBKAMU:

- nraboparopHas ycraHoBKa «OnpeeneHne KpUTHUECKON CKOPOCTH BpAIlleHUs Bajla C OAHUM JTUCKOMY;
- naboparopHas yctaHoBka «Onpe/enenrne KpUTHUECKUX CKOPOCTEH BpallleHUs Bajia ¢ IBYMsI TUCKAMUY;
- nabopatopHas ycraHoBKa «lcciienoBanne HanpspKeHNUH, JEMCTBYIONINX B CTEHKE IIMIIMHIPAY;

- naboparopHas ycTaHoBka «OnpeeneHrne HanpsbkeHui B KOHMYECKOM, MOTyc(heprHuecKoM,
AJUTUNITUYECKOM, TIJIOCKOM JIHUINAX, HATPY>KEHHBIX BHYTPEHHUM JIaBIICHUEM);

- naboparopHas ycraHoBka «lccrienoBanue n3rudaronmx HanpsHKeHUH B OaHgakax»;

- naboparopHas ycraHoBka «/ccrnenoBanne yCTOWYMBOCTH UIMHAPUYECKUX 000JI0U€K, HArPYKEHHBIX
BHEILIHUM JIaBJICHUEMY;

- maboparopHas ycraHoBKa «Ormnpe/eneHrue TeMIEpaTypHbIX HAMPSKEHUHN B TEIIOOOMEHHUKE KECTKOU
KOHCTPYKLIUN;

-nmaboparopHas ycranoBka «VcciemoBanre HarpsHKEHUH B OBICTPOBPAIIAIONTUXCS TUCKAX),;
-nabopatopHas yctaHoBka «lccienoBaHue HalpsHKeHU BO Bpalarouxcs 6apadaHax.

TEXHUYECKUMH CPEICTBAMH O0yUEHUS:
1. mpoexrop;

2. 9KpaH;

3. HOYTOYK.

[Tomernenust 1y1st CaMOCTOSATETHHOM pabOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM:

1. PC AT B xonnyectBe 24 mT.;

2. 2. MonuTtopsl kK OBM B konnuectse 24 mir.

C BO3MOXKHOCTBIO MOJKIIOUECHUS K ceTu «IHTepHEeT» 1 00ecredeHbl JOCTYIIOM B JIEKTPOHHYIO
uHpopmannonnyto cpeny KHUTY.

13. O6pa3oBaTesibHbIE TEXHOJIOTUH

KonnyecTBo 4acoB 3aHATHI, MPOBOJMMBIX B MHTEPAKTHBHBIX (hopMax B yuyeOHOM mpoliecce Io
muctuminHe «KoHCTpyrpoBaHue U pacdeT 3JIEMEHTOB 000py10BaHus (110 OTPACIIsiM)» COCTaBIsET 6 U.

B npouecce ocBoenust auciumiinabl «KOHCTpyHpOBaHKE U pacueT JIEMEHTOB 000pynoBaHUA (T10
OTpacIIsiM)» UCIIONIb3YIOTCS CeAyIoUIe 00pa3oBaTeIbHbIC TEXHOIOTHH:



* IUCKYCCHA,
¢ CUCTEMBI JUCTAHIITMOHHOI'O 06yqu1/151.



