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1. IIeJIl/I, 3alavi U IVIAHUPYEMBIC PE3YyJIbTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

K ocHOBHBIM measiM OCBOCHUS AUCHUIUIMHBI «KOHCTpyHpOBaHUE U pacyeT 3JIEMEHTOB
000pyZI0BaHUS» CIEIYeT OTHECTH:

— (hopMHUPOBAHKE CHCTEMHBIX 3HAHUN M PallMOHATHLHOTO MOIX0a K KOHCTPYHUPOBAHUIO H
pacueTy XMMHUYECKHX MAIlIMH U allapaTos;

— TMOATOTOBKA CTYIEHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIM(DHUKAIIMOHHOM
xapakTepucTukoid 1o HampasieHuto 18.03.02 DHepro- m pecypcocOeperaronige mpouecchl B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJIOTHH.

K ocHOBHBIM 3a1a4yaM OCBOEHHSI TUCHHUILIHHBI «KOHCTpyHpOBaHHE U pacyeT 3JIeMEHTOB

000pyIOBaHUS CIETYET OTHECTH:

— MpHOOpPETeHHE TEOPETUYECKUX 3HAHWI IO OCHOBAM pacyeTa W KOHCTPYHPOBAHUS
XMMHYECKUX anlapaTtoB U MaIlvH;
BbIpaOOTKAa HABBIKOB  HCIOJB30BAHHS
TEXHUYECKOH JIUTEPaTYPHL.

- (opmupoBanue Ipe/ICTaBICHUM 0
XMMHYECKOT'O MAIIMHO- U allapaTOCTPOCHHS

CIIDaBOYHOM, IIATEHTHOM M HAy4HO-

COBPCMCHHBIX TCHACHIHUAX PA3BUTHA

OO6yuenne no aucuuiminHe «KOHCTpyHpOBaHHE U PacyeT AJIEMEHTOB O0OPYIOBAHHS»
HaIpaBJieHO Ha (HOPMUPOBAHUE Y O0YUAIOIIMXCS CICTYIOMINX KOMIIETCHIIUN:

Kog n NuaukaTopbl 10CTHKEHUSI KOMIIETEHIMH
HAaHMeEHOBaHMHeE
KOMIIeTEeHIUI

VK-1. Crocoben
OCYUIECTBJISATh TOUCK,
KPUTHYECKHM aHaIN3
H CHUHTE3
nH(popmanuy,
MIPUMEHSATH
CUCTEMHBIA  ITOOAXOJ
JUTSE peneHus
IIOCTABJICHHEIX 3a7a4
YK-2. Cnocoben
OTIPENIETIATh KpyT
3aja4 B paMKax
IMOCTaBJICHHOM IIENIN U
BBIOMpATh

NYK-1.1.
COCTaBIISFOIIHE

NYK-1.2. OcymecTBiusieT MOHCK,
0000111aeT, CUCTEeMaTHU3UPYeT U PAHKHUPYET
TpeOyeMyro ISl pelIeH s TIOCTaBICHHOH 3a1a9n

NVYK-1.3. PaccmaTpuBaeT u npejyiaraet pauoHalIbHbIE BAPHAHTHI
PELICHUS] TIOCTABJICHHON 3a/1a4M, UCIIOJIb3ysS CUCTEMHBIH MOAXO,
KPUTHUYECKH OIIEHMBAET UX JJOCTOMHCTBA U HEAOCTATK!

Ananm3upyer 3ajady, Bbienas ee  0a3oBble

KPUTUYECKH  OILICHUBAET,
UH(OpMaLHIO,

NVYK-2.1.®opmyaupyeT  COBOKYNHOCTb  3ajad B  paMKax
MOCTaBJIEHHOW IEJIN MPOEKTA, pelIeHHue KOTOPBIX 00ECIIeUnBacT ee
JOCTUKEHHE

NVYK-2.2. Onpenenser cBsA3M MEXAY MOCTABICHHBIMU 3a/1a4aMH,
OCHOBHBIMH

KOMIIOHEHTaMH OXXUJacMbIMHU

ONITUMAITEHBIE
CIOCOOBI UX PELIeHHUS,
UCXOS u3
JNENUCTBYIOLIUX
MIPABOBBIX HOPM,
UMEIOIIUXCS PECYPCOB
Y OTPaHWYEHUN

MpoeKTa U
pe3yabTaTaMy €ro pealu3anuu

NVYK-2.3. BpiOupaer onTUMaNbHble CHOCOOBI IUIAHUPOBAHMUSA,
pacrpesieNieHusl 30H OTBETCTBEHHOCTH, PEIIEHUs 3a/ad, aHaJIn3a
pe3yNbTaTOB C y4e€TOM JIEUCTBYIOIIMX IPaBOBBIX  HOPM,
UMEIOIUXCS YCIOBUH, PECYPCOB M OTPaHMUYEHUM, BO3MOKHOCTEN
HCIIOJIb30BAHUS

2. MecTO TMCUMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl




Juctuminna «KOHCTpyMpOBaHHE M PacyeT 3JIEMEHTOB OOOPYHOBaHMS» OTHOCUTCA K
oOsi3arenpHOM vacth Onoka aucuumuinH  (B.1) ocHOBHOW 00pa3oBaTeNbHONW MPOrpamMMbl
OakanaBpuar.

HucumruimHa — «'epMerusamust  000pyIOBaHHS»

B3aMMOCBs3aHa JOTHUYCCKH n

COACPKATECIIBHO-MCTOAUYCCKU CO CICAYIOIIUMHU JUCHUITIIMHAMU U ITPAaKTUKaAaMH OOITI:

B 6azo0601ti vacmu yukna (b1):
— ¢u3HKa;
— XHMUS,

— UH)KEHEpHasi U KOMIIbIOTepHasl rpaduka,;

— IIPOMBIIJICHHAA DKOJIOI'UA,

— IIPOLECCHI U almapaTbl XHUMHYECKOU TCXHOJIOT'HUH,
— pacdeT TCXHOJIOTHYCCKUX IMPOLCCCOB U O60py,I[OBaHI/I$[.
— pa3pa60TI<a H OKCIUTyaTalus SHEPTro- U pecypcoc6epera}0mﬂx MalllkuH M arrapaToB

— MOHT&X U PEMOHT 000pYAOBaHUS OTPACITH

3. CTpyKTypa H cojep:KaHue AUCHUIITUHbI

OO0r1ias TpPyA0eMKOCTb AUCIUIUIMHBI COCTaBISACT 4 3aueTHbIX equnull (144 vaca).

3.1. Buabl yueOHOI paGoThI M TPYI0€MKOCTH

(o dopmam oOyueHus)

3.1.1. Ounas dpopma oOydeHUs

Ne . KoaunyecTBo CemecTpbl
Buj yueGHoii padoThl
n/n 4acoB 5
1 | AyauTopHble 3aHATHS 72 72
B ToM ynce:
1.1 | Jlexkuun 36 36
1.2 | CemuHapCKHe/IPAKTHYECKUE 3aHATHUS 36 36
1.3 | JJabopaTopHble 3aHATHS
2 | CamocTosiTe/IbHAsI padoTa 72 72
B ToMm gnce:
2.1 | KypcoBoe npoeKkTupoBaHue
2.2 | IloaroroBka u BBIOJHEHNAE
IIPOMEKYTOUHBIX U HTOTOBBIX TECTOB
2.3 | TlogroToBka K MpOMEKYTOYHOM aTTECTAIHH
3 | IIpome:kyTouHas aTTeCTAMS
3auet/mud.3aueT/7K3aMeH JK3aMeH JK3aMeH
Hroro 144 144
2.1 TemaTnuyeckuii IJIaH U3y4YeHUs TUCIHUNINHBI
(o hopmam oOyueHus)
3.2.1. Ounas ¢popma oOyueHus
Ne Pa3nesibl/Tembl TpynoemkocTsb, yac
n/n AUCHMILIMHBI 8 ’ AynuTopHas padora O =




S |88F 58| 88
S | §zz/ 5|25
) I E | a9 E K
= | §28 88| 8
SE | S = =
1 Pasnea 1. [IpoekTupoBanue 060py10BaHus
1.1 | Dramsl mpoeKTUPOBaHMS 00OPYIOBAHUS 2 2 4
1.2 | OcHoBHBIE TpeOOBaHMS K 32 5 ) 4
KOHCTPYHPOBAHUIO 000pyI0BaHUs
1.3. | O6mue TpeboBanus K 5 5 4
KOHCTPYHPOBAHUIO 000pyI0BaHUs
1.4 | Bausnue BHemHUX (haKTOPOB. 5 5 4
VcnpiTanus 060pynoBaHus
2 Pa3nea 2. IIpoekTHpoBaHuEe U pacyeT TOHKOCTEHHOT0 000pPY/10BAHHSA
2.1 | beamomeHTHas TeOpus pacuera 2 2 4
TOHKOCTEHHBIX 00e4aeK 56
2.2 | Ilotepsi ycTOWYMBOCTH (POPMEI 2 2 4
2.3. | KpaeBas 3agaua 2 2 4
2.4 Pacuer gaumg 2 2 4
2.5 | Pacuer u KOHCTpYUpOBaHHE
MIPUCOSANHEHU U1 00CTYKUBAHUS U 2 2 4
ocMOTpa
2.6 | Pacuet u KOHCTpYHUpOBaHHE Pa3bEMHBIX 9 9 4
COEMHEHU I
2.7 | Pacuer u KOHCTpyHpOBaHHE (IaHLEBBIX 9 9 4
COEMHEHU I
3 Pasnea 3. IIpoekTHpoBaHue U pacyeT TeNJI000MEHHOro 000py10BaHus
3.1 | TemnmooOMeHHOE 00OpYTOBAaHUE 2 2 4
3.2 | Pacuet u npoekTHpOBaHUE 16 9 9 4
KOXKYXOTPYOUaThIX TEIIIOOOMEHHUKOB
4 Pazgen 4. IlpoekTHpOBaHMe M pacyeT MacCO0OMEHHOr0 000py/1I0BaHNSA
4.1 | KonoHHas anmaparypa 2 2 4
4.2 | IlepememuBaronas amnmaparypa 2 2 4
4.3 YnnoTHeHne Bpalammmuxcs BajloB 40 2 2 4
4.4 | Bpamaromuecs 6apabaHHBIC almapaThl 2 2 4
4.5 | PacueT u KOHCTpYUpOBaHHE JeTaien 9 2 4
Bparniaromierocst 0apabaHHoro anmapara
Hroro 144 36 36 72
2.2  ConepxkaHue TUCHUTINHBI
Jlexyuu
Pa3nea 1. IIpoekTnpoBanne 000pya0BaHHA

Jlexnus 1.

Tema JTanbl NpoeKTHPOBaHUS 000PYA1OBAHUS

[Tpenmert u copepxkanue kypca «Pacuer 000pynoBaHHs HEPTEXUMUYECKUX MPOU3BOICTBY,
€ro LeNY 1 33aui. 3HaYeHHne Kypca B 3HaHMAX OakayiaBpa no Hanpasienuto 18.03.02  «3uepro-




U pecypcocOeperaromnme nporecchbl B XUMUYECKON TEXHOJIOTUH, HePTEXUMHUH U OMOTEXHOJIOTHI.

TpeOGoBanus K KOHCTPYHPOBaHUIO 000pyAoBanus. CTaauu MPOSKTUPOBAHUS 000Dy IOBAHUS
U pou3BoACTB. Mcxoanble naHHble 3aka3urka. Texnuueckoe 3ajaHue, ero HeooxoauMocThb. Tex-
HUYECKUI POEKT U ero cojepkanue. Pabounii mpoeKkT u ero cogepxaHue.

Jlexnusa 2

Tema OcHoBHBIE TPeOOBAHMA K KOHCTPYHPOBAHUIO 000PYA0BAHUSA

OcHoBHbIE TpeOOBaHUS KOHCTPYUPOBaHHS 000pyaoBaHUs. BbIOOp KOHCTPYKIIMOHHBIX Ma-
tepuanoB. CTaHIapTU30BaHHbBIC, HOPMAIM30BAaHHBIE M YHU(DHUIIMPOBAHHBIC YIEMEHTHI U Y3JI6I 000-
pyIoBaHHs. Y4eT BO3MOKHOCTH U y100CTBa TPAaHCIOPTUPOBAHHUS, PEMOHTa MOHTaKa U JIEMOH-
Taka. BbIcokue 3proHoMuveckre mokasareian KOHCTPYKIHH 000opyaoBaHus. Bo3MOXHOCTE cO-
OJIr0/IeHUs IPAaBUJI TEXHUKU O€30MacCHOCTH 000PYI0BaHMSI IPU MOHTAXE U IKCIUTyaTall|H.

Jlexnusa 3

Tema O0umme TpedoBaHNS K KOHCTPYMPOBAHUIO 000PYA0BAHMS

OCHOBHBIE METO/Ibl pacyeTa JeTale U y3JI0B XUMUYECKUX MAIIMH U annaparoB Ha Mpod-
HOCTB, JK€CTKOCTh, YCTOMYMBOCTH (POPMBI, KOPPOSHOHHYIO U APO3UOHHYIO CTOMKOCTH. MeTobl
pacueTa Ha MPOYHOCTH M0 JOMYCKAEMbIM HAMPSKEHUSIM U MpeneiabHbIM Harpy3kam. Koaddurm-
€HTBhl NMPOYHOCTH CBapHbIX HIBOB. [IpubOaBku K pacueTHbIM paszMepam jaetaned. L{ukiioBbie
Harpy3ku

Jlexums 4

Tema Bunsinue BHemIHUX (pakTopoB. UcnbiTanust 000pyA0BaHus

OO0mme cBeleHNs 0 KOHCTPYHPOBAaHUHM, pacyeTax H ucnbiTanusax. Knaccupuxanus ne-
Tasel u y3;10B. 'eomerpus cocyi0oB pa3jnyHoil KOHCTPYKUMU. CTaHIapTH3aUMs THIIOPA3-
MepoB — psii eMKOCTeil, psii 1MaMeTPOB, PsAJ YCJIOBHBIX AaBjeHuil. PacueTHoe, padoyee u
NpodHOoe KaBJICHUE, PACYETHASI TEMIIEPATYPa. JKCILIyaTalus cOCyA0B noj aasjenneM. Tpe-
00BaHUS K KOHCTPYKLMH: JIIOKH, JIa3bl, JHUIA, PACIOJI0KeHHEe CBAPHBIX IIIBOB, 0TBEPCTHI.
Buasl ucnsiTaHuit cocy10B.

Pa3nes 2. [IpoekTHpoBaHue U pacyeT TOHKOCTEHHOI0 000py/10BaHHA

Jlekums 5

Tema besMoMeHTHasi TeOpHs pacyeTa TOHKOCTEHHBIX 00e4aexk

ToHKOoCTEeHHBIE O0O€Yaiiku, WX Tpu3Haku. besmMoMmeHTHas (MemMOpaHHas) TEOpHUsl pacuera
TOHKOCTEHHBIX oOeuaek. [Ipenensl mpuMeHuMocT Teopur. OCHOBHBIE HANIPSKEHUSI B IMIIUHAPU-
4yeckoH u cepudeckoit odeuaiike 1Mo JaBieHueM. ToNIMHAa CTEHKH.

Jlexuus 6

Tema IloTepst ycroiiuuBocTu opMbl

PaboTa TOHKOCTEHHOM 000JI0UKH O] BHELLTHUM JjaBiieHueM. Kputrndeckoe aBieHue U mno-
Tepst yCTOWYMBOCTU (hopMbI 000s10uKH. [JIMHHBIE U KOpOTKHE MIHHIAPBL. DopMynbl Museca u
CaycBemia. YBeanueHHe KeCTKOCTH 000710YKU. Pacyer Ha MPOYHOCTH KOJIELl )KECTKOCTH.

Jlexmus 7

Tema KpaeBas 3a1aua

Bunel HepazbeMHBIX COeTUHEHHM. YTIIbI conpsbkeHus o6oso4yek u mnactuH. Kpaesas 3a-
nayva. [IpuunHbl NosABIEHUS KpaeBbIX Harpy3ok. OmnpeseneHne KpaeBblX CHJI 1 MOMEHTOB, YpaB-
HEHHUS COBMECTHBIX JieopMaliii COeTMHIEMBIX eTaneil. HampsikeHHOe COCTOsSIHHE B yIIax Co-
npspKeHus aeraneil. Pacuer neraneii ¢ yueToM KpaeBbIX Harpy3oK.

Jlekuus 8

Tema Pacuer qHuII

Pacuer Tommuubl creHku. [lomycdepuueckue (monymiapoBble) THUINA. DIUIUNTUYECKHE
nauma. Jauma cepudeckue HeoTOopToBaHHBIe. KoHnMYeckue aHuima u nepexojsl. Ilmockue
JqHuIA. KOHCTpyKIMY 1S OBBIIEHHS )KECTKOCTH IIJIOCKHUX JHHMILL.



Jexkuus 9

Tema Pacuer U KOHCTPYHPOBaHNE NPUCOETUHEHU 1J151 00CTYKUBAHUS M OCMOTpa

30Ha HaMpPsHKEHHOTO COCTOSIHUE 000JI0YeK y OTBEepCTUH. YKperieHue orBepctuid. IITy-
1epa, O0OBIIIKYA — HA3HAYCHHE, BEIOOP YCIIOBHOTO Mpoxoaa. JIFoku-1a3el — Ha3HAYCHHE U ITPUMeE-
HEHUE, KOHCTPYKLHUU C OTKHUABIBAIOUIMMUCS Kpblkamu Oontamu. CMoTpoBble okHa. Llandsr,
VIIKH ¥ KProKu. ONIOpBI BEPTUKATBHBIX U TOPU30HTAILHBIX anmaparoB. PacyeT Ha mpoOYHOCTH 00e-
yaiiky anmnaparta B MeCTe KPEIUICHHsI ONIOP M CTPOIIOBBIX YCTPOUCTB.

Jlexknusl0

Tema Pacuer 1 KOHCTPYHMPOBaHHUE Pa3beMHbIX COeIUHEeHUI

Bunbl pazbeMHBIX coeTuHEHMH U TpeboBaHus K HUM. KOHCTpyKITMU 1 0071aCTh IPUMEHEHUS
¢dnanueBbix coequHeHnii. OCHOBHBIE TUIIBI (IAHIIEB M MPOKJIAI0K, a TAKXKE CIIOCOOOB pa3Melle-
HUS [POKJIAJIOK Mexy ¢uaHuaMu. Martepuan U KOHCTPYKLMHU MPOKIJIAJI0K, UX Ha3HaueHue. Pac-
4eT (pIaHIeBhIX COSIMHEHH Ha TUIOTHOCTh U MPOYHOCTb.

Jlexkuus 11

Tema Pacuer u KoHCcTpyHpoBaHue (uiaHIEeBbIX COCAUHEHHU I

KoncrpyupoBanue u pacuer ¢aanues. Koncrpykuuu ¢uanmes. Pacder nensHbIX (uiaHIEB.
Pacuer npuBapubix ¢uannes. Lllar pazmemnienns 6onatoB. Konyc nasnenus raiiku. Beibop onrtu-
MaJIbHOM IIMPUHBI TPOKIIATKHU.

Pa3nea 3. [IpoekTrpoBaHue U pacyeT TenJ000MEeHHOro 000py10BaHus

Jlexnus 12

Tema Tensi000MeHnHoe 000py10BaHUE

KoxyxorpyOuaThiii TemnooOMeHHUK. TemnepaTypHble HampsDKEHHMsI B JIeTalsAX U y3Jlax.
Pacuer Benn4MHBI TeMIEpaTYpHBIX yCWIHNA U fedopManuii. YUeT TeMuepaTypHbIX AedopmMariuii.
Pacder TMH30BBIX KOMIIEHCATOPOB, UX KOJIMYECTBA U TOJILINHBI CTCHKH.

Jexkmusa 13

Tema Pacyer n npoeKTHPOBaHHE KOKYXOTPY04aThIX TeN1000MCHHUKOB

CrniocoObl KOMITEHCAIMU TeMIepaTypHbIX HanpshkeHuil. KoHcTpykunu KoxyxoTpyOdaThix
Ter1000MeHHUKOB. CHIIOBBIE HArPY3KH Ha KOPIYC, TPYOKHU U TpyOHbIe Tocku. Ha3HaueHue 1 KoH-
CTPYKLUUHU TPYOHBIX JOcOK. Pacuer Tommuubl TpyOHOH nocku. Kpemnenue Tpyd B TpyOHBIX J0OC-
Kax, pa3Hble criocoObl. PacueT Harpy30k Ha coeiMHEHUE TPYO ¢ TPyOHOMH TOCKOM.

Pa3nen 4. [IpoekTrpoBanue U pacyeT Macco00OMEHHOT0 000pPy10BaHUS

Jlexnus 14

Tema Kononnas annaparypa

KoHCTpyK1In KOpmycoB KOJIOHHBIX anmnapaTtoB. PacyeT yCuini Ha KOJIOHHBIE anmnaparsl OT
BETPOBOI HArpy3Ku 1o peruoHamM. KOHCTpyKIMM Onop KOJOHHBIX anmaparoB. PacueT onmopHbIX
obeuaek, PyHIaMEHTHBIX KOJICI] U OOJITOB HA TPOYHOCT.

Jleknus 15

Tema IlepememmmBaronias annaparypa

Memanku. BeicTpoXoaHbIe U THXOXOHbIE MeIATKU. KOHCTPYKIIMU MEIIaoK: JOMACTHEIE,
TypOVHHBIC, BUHTOBBIE, SIKOPHBIC W pamMHbIe. Pacuer memanok. Pacuer momactu Ha MPOYHOCTb.
Pacuer myckoBoii MmomHOCTH. Pacuer Bajia MeIaiku.

Jlexkuus 16

Tema YioTHeHHe BPAIIAKOIIHUXCH BAJIOB

Tumnbl ymioTHEHUH BaJOB: THAPOCTATHYECKUE, TUAPOJUHAMUYECKHUE, C MATKHUMH U TBEP-
JIBIMU YTUTOTHSIOIITUMU dJIeMeHTaMu. KOHCTPYKIIMU cambHUKOB ¢ MTKOW HAOMBKOM. Pacuer caib-
HUKOB U YCUJIUH 3aTSHKKH OOJITOB CAIBHUKOBOTO YIUIOTHEHHSI. KOHCTPYKITMU TOPIIOBBIX COCTHHE-
HHU.

Jleknus 17



Tema Bpamawomuecsi 0apadaHHble anmnapaTbl

KoncTpykiuu Bpamaromuxcst 6apadanoB. OCHOBHBIE I€TaH, Y3JIbI 1 COOPOYHBIC SMHHIIBL.
OcHoBHbI€ 251eMeHTHI OapabaHoB. Pacuer 6apabaHOB HAa MPOYHOCTH U JKECTKOCTb.

Jleknus 18

Tema PacueT M KOHCTPpYHMPOBaHUeE JeTajleil Bpaumawuerocsi 6apadanHoro anmnapara

Koncrpykuuu Ganmaxeil. KOHCTpYKIIMH OMOPHBIX M YIIOPHBIX poJUKOB Pacuer pazmepoB
ONOpPHBIX poJInKOB. HazHaueHue ynopHoro ponuka. PacyeT 31eMEHTOB yIIOPHOI'O POJIMKA.

Ipaxmuueckue 3anamusi

3 1.

TexHOoIOrHYeCKHi MPOLecC B XUMHYECKOW TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTHH H
NOKa3aTelnu KadecTBa NpPOAYKTa. BuusHue cocTosiHMs 00OpyHOBaHUS Ha KaueCTBEHHBIE U
HKOHOMUYECKHUE MOKA3aTeIu MPOU3BOACTBA. [IpUunHbI yXyaIIeHns KaueCTBEHHBIX IOKa3aTeseil
IPOM3BOJICTBA, CBSI3aHHbIE C HECOBEPIIEHCTBOM KOHCTPYKIMHM, HM3HOCOM 00OpYyIOBaHHUS,
HEKa4YeCTBEHHbIM €ro u3roropjieHHeM. [IpoGiiema IrepMETHYHOCTH Pa3beMHBIX COEAMHEHHH,
0c0o0eHHO Jui1 000pyI0BaHUs, PabOTAIOIIEro o AaBieHueM cpeabl. [lyTu pemenus npodiem
YXYJIIEHUs] KAYeCTBEHHbIX MTOKa3aTesel MPOU3BOJICTBA, CBA3aHHBIX C 000PYJOBAHUEM.

n3 2.

Pacuer KOJIOHHBIX annaparoB, YCTAaHOBJIEHHBIX Ha OTKPBITHIX IUIOIIAJKaX HA KOJeOaHUs U
BETPOBYIO HarpyskKy.

3 3.

PacueT KOJOHHBIX amnmnaparoB, YCTAaHOBJIEHHBIX Ha OTKPBITHIX IUIOLIA/IKAX HAa KoleOaHUs U
BETPOBYIO HarpysKy.

113 4.

Craauu MpoeKTUPOBaHUs 000PYIOBaHUS JUIsl TEXHOJOTHUECKUX MPOLIECCOB B XUMUUECKOM
TEXHOJIOTUH, HEPTEXUMHUU M OMOTEXHOJOTMU. BBIOOP KOHCTPYKLIMOHHBIX MaTepHajioB. YYer
npo0sieM TPaHCIOPTUPOBKH, PEMOHTONPHUTOJHOCTH, SPrOHOMUYHOCTH, COOJIIOJIEHUS MPaBHI
TEXHUKHU 0€3011aCHOCTH, CTaHJApTU3AlMH, HOpMAIU3alMK U YHU(DUKAUY.

13 5.

[IpoyHOCTB, KECTKOCTh, YCTOMUHUBOCTH (POPMBI, KOPPO3ZHOHHYIO U 3PO3UOHHYIO CTOMKOCTb.
JlonyckaeMble HaNpsKEHUS U NIPEAEI IPOYHOCTHU. PacueTsl B Ipeenax ynpyrocTy 1 3a IpeeioM
TeKkydecTd. KoapuuueHTsl MpOYHOCTH CBApHBIX LIBOB. YYET KOPPO3HHU, SPO3UH, OTKIOHEHHS
(dopmbl 3ar0TOBKHU. LIMKIIOBBIE HArpy3KH.

I13 6. Kourposnbnas padora Ne 1

Pacyer KONOHHBIX anmaparoB, YCTAaHOBJIEHHBIX Ha OTKPBITHIX IUIOIIAKaX Ha KOJEOaHUS U
BETPOBYIO HarpysKy.

n37.

besmomenTHas (MemMOpaHHas) TeOpHs pacyeTa TOHKOCTEHHBIX oOeuaek. PacueT OCHOBHBIX
HaINpsOKEHUH U TOJIIMHBI CTEHKH B IIMJIMHAPHUYECKON U cheprueckoii oOedaiike Mo/ JaBICHUEM.

113 8.

PaboTta TOHKOCTEHHON O0OJIOYKM IOJI BHEIIHUM JAaBlieHHeM. Kputudeckoe aaBlieHHE U
noreps ycToHumBocTH (Qopmbl oOonouku. Kpurnyeckoe HamnpsbkeHue. Dopmynbl A
orpezeNieHus] KpUTHUECKOT O AABJICHUS U HAPSIKEHUS ISl ITTMHHBIX U KOPOTKUX O0OedaekK.
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3 9.

[IpyuunHBl MOSBIIEHHS KpPAaeBBIX HArpy30K M UX OIpPEACIICHHE. YPaBHEHUS COBMECTHBIX
nedopMaruii coequHsAEMBIX AeTaneil. HanpskeHHOe COCTOSHUE B yIiIax COMPSIKCHHS JCTaIC.
Pacuer neraneii ¢ ydeToM KpaeBbIX Har

113 10.

Pacuer TOMImMHBI CTEHKH MOMycHEepUYECKUX M DIUIMITHYECKUX AHMIL. JlHWIIA
chepuueckue HeOTOOpTOBaHHBIE. PacyeT TONIIMHBI CTEHKHM KOHMYECKHX ITHHII U IMEePEXOO0B.
KoHcTpynpoBaHue u pacyer IIIOCKUX JHUIIL.

3 11.

Pacuer ykpenuieHust OTBEpCTHIA 1715 LITYIIEPOB, JTIOKOB-1a30B, CMOTPOBBIX OKOH. PazpaboTka
KOHCTPYKILHUH JIIOKOB C OTKHUIBIBAIOIIUMHUCS KPBIIIKAaMH U OonTamMu. Pacyer omop BepTHKAIBHBIX
¥ TOPU3O0HTAJBHBIX anmapaToB. PacueT Ha MpoYHOCTH OOeyaiiku ammapara B MECTe KPETICHHUS
OIIOp U CTPOIIOBBIX YCTPOMCTB.

3 12.

Pacuer anemeHTOB cBapHOTO cocyaa.

113 13.

Pacuer anemeHTOB cBapHOTO cocyaa.

I13 14. KonTpoJsbHas paGora Ne 2

Pacuer anemMeHTOB CBapHOTO cocya.

113 15.

Pacuer koxyxoTpyO4aToro Terio00MEeHHHKA.

I3 16.

PacueT k0XyXxoTpyOuaToro TernaooOMeHHHKA.

I13 17. KonTposbHasi pabora Ne 3

Pacuet koXyXxoTpyOuaToro TernaooOMeHHHKa.

113 18.

PacueT callbHUKOBOTO YIUIOTHEHUS U YCUJIUH 3aTsDKKHM OOJITOB CaJIbHUKOBOT'O YIIJIOTHEHMS
C MSTKOW HaOMBKOM JIJIs1 YIUIOTHEHUSI BBIXOJIHOTO BaJla IIEPEMEIIMBAIOIIETO YCTPONCTBA.

3.5. TemaTnka KypcoBbIX IPOEKTOB (KypcOBbIX padoT)
He npenycmorpeno

3. Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE OOecIieYeHne

3.1 HopmatuBHblie 10KyMeHTHI 1 TOCTHI

I'OCT 34233.1— 2017 Cocyasl u anmapatbl. HopMbl 1 METOIBI pacyeTa Ha MPOYHOCTD.
O6mme Tpedoanus. OI'YII «CTAHIAAPTUH®OPM», Mocksa, 2017. www.gostinfo.ru

['OCT 34233.2— 2017 Cocyasl u anmapatsl. Cocyasl U anmapatbl. HopMbl U MeTOMbI
pacueta Ha npoyHocTh. PI'YIT «CTAHJAPTUH®OPM», Mocksa, 2017. www.gostinfo.ru

3.T'OCT 34233.3— 2017 Cocynpl u anmapatsl. Cocyabl U anmnapartbl. Pacuer Ha MpoYHOCTH
o0eyaek W [JHUL] TPU BHEIIHUX CTaTHYECKUX Harpy3kax Ha mrynep. OI'VII
«CTAHJAPTUH®OPM», Mocksa, 2017. www.gostinfo.ru

['OCT 34233.4— 2017 Cocyas! u annapaTsl Pacuetr Ha mpoyHOCTh 00€4YaeK M THUI MPU
BHEIIHUX cTaThueckux Harpyskax Ha mrynep @I'VII « CTAHIJAPTUH®OPM», Mocksa, 2017.
www.gostinfo.ru
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I'OCT 55430-2013 Coenunenuss TpyOOmpoBOJIOB pazbeMHble. OIIEHKAa TEXHUYECKOTO
COCTOSITHHS " METO/IbI HUCIBITAaHUH. be3zonacHocThb JKCIUTyaTaluu. DI'VII
«CTAHJAPTUH®OPM», Mocksa, 2015. www.gostinfo.ru

3.2  OcHoBHas JquTEpaTypa

1. Tumonun A.C. MamvHbl ¥ anmnapatbl XUMHYECKUX MTPOU3BOJICTB U He(Terasome-
pepabotku: yueoHuk ais BY3oB / A.C. Tumonun, [.B. Boxko, B.S1. bopiies u ap./mox oGreit
penakuueit A.C. Tumonnna. — Kanyra: M3parensctBo «Hoocdepa, 2017. — 948 c.

2. MamwuHbl ¥ anmnaparbl XUMHYECKUX MTPOU3BOJICTB. YUYEOHHK JI CTYACHTOB BY-
308/ U.U. Ilonukapos, O.A. Ilepensirun, B.H. Jopouun. M.I'. INaiinymnnun. -M.: MamuHocTpoe-
Hue, 1989. -368 c.

3.3  JlomosHUTeJILHAS JUTEepaTypa

1. PacueT n KOHCTpYHMpPOBAHME MAILMH U allapaToB XUMUYECKUX IPOU3BOACTB. [Ipumepsl
U 3amaun: Yueb. mocobue st cTydeHToB By3oB M.®. Muxane, H.II. Tperbsakos, A.U.
Munbuenko, B.B. 306uH. [Tog o6m. pen. Muxanesa H.®. -JI.: Mammuoctpoenue, 1984. -493 c.

2. [Tponan B.J[. CanpHUKOBBIE YIIIOTHEHUS ¢ MTKOM HaOMBKOMW: yyeOHOe mocobue
/B.A. IIpoxan, I'.B. Boxxko. — Tam6oB: 3n-Bo ®I'BOY BO «TT'TY», 2016. — 124 c.

3. AnypseB B.W. CipaBOYHUK KOHCTPYKTOPAa-MaIlIMHOCTPOUTENS B TPEX TOMaX. - 6-€
u31. nepepad. u gon. - M.: Mammnaoctpoenue, 1999.-559 c.

4. IIpoman B.JI. T'epMeTHYHOCTh pa3beMHBIX COEIMHEHHH 000py1OBaHMUSA,
IKCIUTYaTUPYEMOTO IO/ IaBJICHHEM paboueit cpenbl: yueoHoe nocooue /B.J1. [Iponan — TamOoB:
Hznp-Bo ®I'BOY BO «TI'TY», 2012. — 280 c.

S. Buxwman I'.JI., Kpyrnos C.A. OCHOBBI KOHCTPYHPOBaHHUS aNapaToB "
MallluH HedrenepepabaThIBalOIMX 3aBOA0OB. YUEOHUK /TS CTYJI€HTOB  BY30B.
Mammnoctpoenue, 1978.-328 c.

3.4  DaekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChI

B nponecce cozganus.

3.5 JlunmeH3noHHOe MW CBOOOJHO pacHpoCcTpaHsieMoe TPOrpaMMHOe
odecreyeHue

He npenycmotpeHo.

3.6 CoBpemenHbIe MpodeccHOHAIbHBIE 0a3bl TAHHBIX H HH(POPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. NCC Tapanr https://www.garant.ru/

4, MarepuajbHO-TEXHHYECKOE O0ecreyeHue


https://www.garant.ru/
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[IpoBenenue AeKuil ¥ MPAKTUYECKUX 3aHATUIN OCYIIECTBIIAECTCS B OOLIEYHUBEPCUTETCKUX
ayJUTOPUSAX, THAE TPEIyCMOTPEHA JIEeMOHCTpalus (UIbMOB, CIAHIOB WM HCIOJb30BaHUE
pa3aTOYHBIX MATEPHAJIOB.

5. MeToanyecKkue peKoMeHaaluu

51 MeToanyeckue peKOMEeHIANMH JJIsl MPENoAaBaTeIsl 10 OPraHU3auu
o0yueHus

OCHOBHBIM Tpe6OBaHI/IeM K OpCoJaBaHUIO JUCHUIINIMHBI ABJIACTCA TBOp‘-IGCKI/If/'I,
poOJIEMHO-TNAJIOTOBBIN MOJIX0/I, TIO3BOJISIOIINI TIOBBICUTH HHTEPEC CTYJCHTOB K COJCPIKaHHIO
yueOHOro Marepuaia.

OcHoBHas popMa U3ydEHUs U 3aKpeIIeHUs 3HaHUH 110 3TOM TUCIMITIIMHE — JIEKLIMOHHA,
nabopaTopHas u mpaktudeckas. [IpernomaBarens T0MKEH MOCIEA0BATEIFHO BEIYUTATh CTYICHTaM
psil JeKIMH, B XOJ€ KOTOPBIX CIIEAYEeT COCPEIOTOYUTh BHHMAHHME Ha KIIFOYEBBIX MOMEHTAX
KOHKPETHOTO TEOPETUYECKOTO MaTepuaia, a TakKe OpPraHM30BaTh MPOBEIEHHE MPAKTHYECKUX
3aHATUH TakuM 00pa3oM, 4TOOBI AKTUBU3MPOBATH MBIIUICHHE CTYACHTOB, CTUMYJIHPOBATh
CaMOCTOSITENIbHOE H3BJICYCHHE HEOOXOAMMON WHGOpMAUKM W3 PA3IUYHBIX HCTOYHHKOB,
CPaBHHTEIIbHBIA aHAM3 METOMOB pELICHUH, COIOCTABICHHE IIOJIYYSHHBIX pE3YJIbTaToB,
(GOpPMYIMPOBKY U apTyMEHTAIUIO COOCTBEHHBIX B3TJISIOB HA MHOTHE CTIOPHBIC TIPOOJIEMBI.

OcCHOBY y4eOHBIX 3aHATHI IO TUCHUILIMHE COCTABIIOT JISKIMU. B mpouecce o0ydeHus
CTYZICHTOB UCTIOJIB3YIOTCS pa3IMYHbIC BH/IbI yIEOHBIX 3aHATHH (AyAUTOPHBIX U BHEAYTUTOPHBIX):
JEKIMH, CEMUHAPCKUE 3aHATHUS, 1abopaTopHble paboThl KOHCYIbTAUU U T.7. Ha nepBoM 3aHsATHH
10 JJaHHOM y4eOHOM TUCIUIIMHE HE0OX0IMMO 03HAKOMUTH CTY/IEHTOB C TIOPSAIKOM €€ U3y4eHus,
PAaCKpBITh MECTO U POJIb JUCLHUIUIMHBI B CUCTEME HayK, €€ MPaKTUYECKOe 3HaUeHHE, JOBECTH 10
CTYJEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

ITpu moAroToBKe K JEKIIMOHHBIM 3aHATUAM 10 Kypcy HEOOXOIMMO MpOoyMaTh IJIaH €ro
NPOBEJCHHUS, O3HAKOMHUTbCS C HOBUHKAMHU Y4e€OHOM M METOAMYECKOH JMTepaTyphl,
nyOJIMKaUsAMHI MEPUOANYECKON NeyaTH M0 TeMe JIEKIIMOHHOTO 3aHsTHS, ONpPEaeNIUTh CPeICTBA
MaTCpHUAIIBHO-TCXHUYCCKOT'O obecrneueHus JICKOIUOHHOI'O 3aHATHA U MOPAAOK UX HCIIOJIb30BaHUA
B XO/1€ UTE€HUS JICKIUH. Y TOYHUTH MJIaH MPOBEAECHUS MPAKTUUECKOTO 3aHATHS 110 TEME JICKIUH.

B XOJI€ JICKIITMOHHOT'O 3aHATHA MMpenoaaBaTeyib JOJDKCH Ha3BaATh TEMY, y‘I€6HBI€ BOIIPOCHI,
03HAaKOMUTbH CTYJICHTOB C IIEPEYHEM OCHOBHOH U IOTIOJTHUTEJIbHON JINTEPATYPhI [0 TEME 3aHATHSL.

Jlekumro cieayeT HadyMHATh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KpPYyT Tex
BOIIPOCOB, KOTOPHIE B €€ X0/1€ OYAYT pacCMOTPEHbI. B OCHOBHOI 4acTH JIEKIIMHU CIIeIyeT PaCKphITh
COJZCpIKAaHUE yqe6HI)IX BOIIPOCOB, AKOCHTUPOBATH BHHUMAHUC CTYACHTOB Ha OCHOBHBIX
KaTeropusx, SBJICHUAX U Mpoleccax, OCOOEHHOCTSAX UX MpoTekaHus. [IpuBOAWUTH HpUMEpHI.
3amaBath 10 X0y H3JI0KEHUS JICKIIMOHHOTO MaTepralia BOIPOCH U CAMOMY JJaBaTh Ha HUX OTBET.
OT0 cnocoOCTBYET AKTMBHM3AIlMKM MBICIUTENBHOW JESITEIbHOCTH CTYACHTOB, INMOBBIIICHHUIO HX
BHUMaHHA M HWHTEpeca K Marepuanxy JIeKIUH, ee cojlepkaHuio. llpenomaBarens IOKEH
PYKOBOJIUTH pabOTOM  CTYyIEHTOB IO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO Marepuaia,
MOUYEePKUBATh HEOOXOIUMOCTh OTPaKEHHsI B KOHCIEKTaX OCHOBHBIX MOJIOKEHUH H3ydyaeMoi
TEMBI.

B 3aximounTenbHON 4acTH JIEKIMH HE0OXOAMMO copMylupoBaTh OOILIUME BBIBOJBI IO
TE€Me, PAaCKpBIBAIOIINE COJIEP)KAaHUE BCEX BOIIPOCOB, MOCTABICHHBIX B JIEKIIMH. OOBSIBUTH TUIaH
OUYEPEHOT0 CEMHMHAPCKOI0 WJIM JIAOOPATOPHOTO 3aHATUSA, JaTh KPAaTKUE PEKOMEHJIAIMH I10
MOJIFOTOBKE CTYJEHTOB K CEMHHapy WM j1abopaTropHoil padore. OnpenenuTs MECTO U BpeMs
KOHCYJIbTAIlMM CTYACHTAM I10 BOIIpOcaM 00CYKIaeMOM TEMBI.
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Lenp npakTuyecKux M JaOOPATOPHBIX 3aHATHH — OOECHeYUuTh KOHTPOJIb YCBOCHHUS
yueOHOro Marepuala CTyJACHTaMH, paclIMpeHue W YriayOJeHHe 3HAHW, TOTyYeHHBIX UMHU HA
JEKIUAX U B XOJ€ caMOCTOsATeNbHOW paboThl. [loBbimieHue 3¢G(HEeKTUBHOCTH MPAKTUYECKUX
3aHATUH JOCTUTAeTCs MOCPEICTBOM CO3JAaHHS TBOPUYECKOW OOCTAHOBKH, pacrojiararonien
CTYJCHTOB K BBICKAa3bIBAHHIO COOCTBEHHBIX B3IJIAJOB U CYKIEHHUI 10 00CYX,AaeMbIM BOIIPOCaM,
KEJAHHUIO Y CTYIEHTOB OopaboTaTh y JOCKH MPH PEIICHUH 3a/1a4.

[Tocne kaxxaoro JEKIMOHHOTO, J1a00paTOPHOTO W TMPAKTUYECKOrO 3aHATUS CHeNaTh
COOTBETCTBYIOIIYIO 3aIKCh B XKypHAJIaX y4yeTa MOCEIIaeMOCTH 3aHATUN CTYIEHTaMHU, BBISICHUTD Y
CTapOCT y4eOHBIX TPYII MPUYUHBI OTCYTCTBUS CTYICHTOB Ha 3aHATUSX. [[pOBOIUTE rpynnoBbie
Y MHJUBUJIyaJIbHbIE KOHCYJIBTAIIMU CTYJEHTOB IO BOIPOCaM, BO3HUKAIOIIUM y CTYJEHTOB B XO/JI€
X T[OATOTOBKM K TEKyIled M TPOMEKYTOUHOW arTecTaluud 10 Y4eOHOHl IUCIUILIMHE,
PEKOMEHI0BaTh B MIOMOIIb YYEOHBIC U JPYTHE MAaTEPHAIIbI, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

OneHka BbICTABIISICTCS MpEIoaBaTeyeM U 00BSBISETCS TOCTe OTBETA.

[IpenoxaBatenb, MPUHUMAIOIIUIN 3a4€T WJIM 9K3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
MIPaBUIIbHOCTh BBICTABJICHUS OLICHKHU.

5.2 Meroanyeckue yKazaHus JJIsi 00y4alOIHXCS M0 OCBOEHHIO
AUCHUTLTHHBI

Pab6orta CTYJACHTA HAlIpaBJICHA HaA:

. M3y4eHUE TEOPETUUYECKOr0 Marepuaia, MOArOTOBKA K MPAKTUYECKUM 3aHSATHSM,
71a00PaTOPHBIX 3aHATUSM U BHIMOJIHEHHUE MTPAKTHUYECKUX PadOT U 1a00paTOpHBIX padoT.
. MOATOTOBKA u BBITIOJIHEHHE TECTUPOBAHUS c HCIIOJIb30BAaHUEM

00111600pa30BaTEIBHOTO MOpTaIA.

CamocrosiTenbHasi paboTa CTYIEHTOB MPEACTaBIseT cOO0N BaKHEHIee 3B€HO Y4eOHOTO
mporecca, 0e3 TMPaBUIBHOM OpraHM3ali KOTOPOTO OOydYaloIuics HE MOXET ObITh
BBICOKOKBATM(DUIIUPOBAHHBIM BBITYCKHUKOM.

CTyneHT JOKEeH MOMHUTh, YTO HAYMHATh CAMOCTOATEIbHBIC 3aHITUS CIIEAYET C TIEPBOTO
ceMecTpa U MPOBOJIUTH UX PeryisipHO. OUeHb BaKHO MPUIIOKUTH MAKCUMYM YCHITH, BOJTU, YTOOBI
3acTaBUTH ce0sl paboTaTh C MOJHON HArpy3KOi ¢ IEPBOTO JHSL.

He cnenyer otkimaapiBaTh paboOTy H3-3a HEpabOOYEro HACTPOCHHS WU OTCYTCTBUS
BJIOXHOBEeHH:. HacTpoeHue Hy)XHO co37aBaTh camoMy. [loHnMaHre He0OXO0TMMOCTH BBITIOJIHEHUS
paboThI, 3HAHUE TIEJIA, OCMBICIICHUE TICPCIIEKTUBHI OJIarONIPHUSITHO BIIHSIFOT HA HACTPOCHHE.

Kaxxapiii cTyIeHT JOHKEH caM MJIaHUPOBATh CBOIO CAMOCTOSITENbHYIO PabOoTy, UCXOS U3
CBOMX BO3MOXXHOCTEH M MPHOPUTETOB. DTO CTHUMYJIUPYET BBINOJIHEHHE pabOTHI, co3maeT Ooee
CIIOKOMHYIO 0OCTaHOBKY, YTO B UTOT€ MOJOKHUTEIHHO CKa3bIBACTCA HA YCBOGHUU MaTepHaa.

BaxxHo mostHee y4ecTh 00CTOSITENTLCTBA CBOCH padOThI, YSICHUTD, YTO SIBIISICTCS TJIIABHBIM
Ha JIAaHHOM 3Tarle, KaKylo MOClIe0BaTeIbHOCTh Pab0OThl BHIOPATH, YTOOHI BBIMIOTHHUTD €€ JIYYIle U
C HAMMEHBIIIMMU 3aTPaTaMy BPEMECHH W YHEPTHUH.

Jl5is motoTBOpHON paboThl HEMATOBAXKHOE 3HAUYEHHWE MMEET OOCTaHOBKA, OpPraHU3aIlUs
pabouero mecta. Hy)xHO 100UTHCA, 9TOOBI MECTO pabOTHI IO BO3MOXKHOCTH OBLTO MTOCTOSTHHBIM.
Pabota Ha IpUBBIYHOM MecCTe JieaeT ee Oosee 10 J0TBOPHOU. [IpoTyKTHBHOCTE paOOThI 3aBHCUT
OT NPaBUJIBHOTO YePEAOBaHUS TPYAa U OTAbIXxa. [loaToMy Kaxk/slie yac (MU 1Ba) CIeayeT Jeaarh
nepepsiB Ha 10-15 MuHYT. BBIXOAHBIE NHU JIydille TIOCBITUTH aKTUBHOMY OTABIXY, 3aHSATHSIM
CIIOPTOM, TIPOTYJIKAMH Ha CBEXEM BO3AyxXe W T.I. Jlake MepeKitodeHrne C OJHOTO B
YMCTBEHHOU pabOTHI Ha IPYTON MOKET CIIY>)KUTh aKTUBHBIM OTJIBIXOM.

CTymeHT IOJKeH IOMHHTB, YTO B TIpoIecce OOydYCHHUS BaXKHEHIYIO pOJIb HIpaeT
camocrosTenbHas pabota ¢ kHUroil. Hayduwthcst paboTraTh ¢ KHUTONW — BaKHEHIIas 3agada
cTyneHTa. be3 3Toro HaBbeika OyjeT Upe3BBIYAHO TPYAHO WU3Yy4aTh MPOTPAMMHEIN MaTepuall, U
MHOTO BpeMEHH OyJIeT MOTpaueHO HepaluoHAIbHO. PaboTa ¢ KHUTOH CKIIaJbpIBaeTCs U3 YMEHUS
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HO,I[O6paTB HCO6XO,Z[I/IMBIe KHUTH, pa306paTLc;{ B HHX, 3dKOHCIICKTUPOBATD, BBI6paTB T'JIaBHOC,
YCBOUTH U IPUMCHUTD HA MMPAKTHUKE.

6. @oH/1 O1IEHOYHBIX CPEICTB

6.1 MeToabl KOHTPOJS U OLIEHNBAHUA Pe3yIbTATOB 00yYeHH s

Jlo naTtel mpoBeneHUs NPOMEXKYTOYHOM aTTECTAalUU CTYAEHT JOJDKEH BBIIIOJIHUTH BCE
paboThl, TPEIYCMOTPEHHBIC HACTOAIIEH pabodyeil mnporpaMMoil auCHUIUIHHBL. [lepedeHb
00s13aTeNIbHBIX paboT U opMa OTYETHOCTH NPECTABICHBI B TAOJIHIIE.

[lepeuenr 00s3aTeNbHBIX pPabOT, BBINOJHSIEMBIX B TEUEHHE CEMECTpa IO JUCIUILIMHE
«"epmern3anust 060pyJ0BaHUS»

Bup pa6OTI>I CDopMa OTUYCTHOCTHU U TCKYHICTI'O KOHTPOJIA

KontponbHas padora | OdopmieHHas B COOTBETCTBUU C TPEOOBAaHUSAMM 10 pacyeTy BapHaHTa
3a7aud. 3amMTa KOHTPOJIBHOW paboThl € TIONYYEHHEM 3aueTa B
COOTBETCTBUU CO IIKAJION B yHKTE 7.2.1..

6.2 IlIkana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

7.2.1. llIka/a oeHMBAHHUS KYPCOBOI0 IIPOEKTA

IIIxana oreHNBaHUSA Omnucanue

3auTeHo CrenaHbl Bce pacyeTsl ¢ MOJYYEHUEM BEPHBIX OTBETOB IO CTaAUSAM
MeTOAMKHU. [laHbl TpaBUIILHBIE OTBETHI HA JOMOIHUTEIBHBIC OTBETHI
10 TeMe KOHTPOJIbHOM paboThl. XOPOIIO BIaIeeT MAaTEPHAIIOM.
Hezaureno [110X0 BBIMOTHEHBI PacUeThl, TMOJYYEHBI HEBEPHBIE PE3YJIbTATHI.
Cnabble OTBETHl Ha JOMOJHUTENbHBIE BOMpOChL. [lnoxo Brageer
MaTepUaAIOM.

7.2.2. lllkana onleHUBAHUSI MPOMEKYTOUHOH aTTECTALMHU

dopMa NPOMEKYTOUHOM aTTECTALIMU: IK3aMEH.

[IpomexyrouHas arrectanus oOydaroumxcs B (opMe 53K3aMeHa MPOBOIUTCS IO
pe3yJibTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM pabOThl, MPEIyCMOTPEHHBIX YY€OHBIM IJIaHOM
10 JAaHHOM AMCLMIIIIMHE, IIPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYILETO KOHTPOJI YCIIEBAEMOCTHU
B TeueHue cemectpa. O1eHKa CTEeNeH! JOCTHKEHUS 00yJarolUMHUCS MIJIaHUPYEMbIX PE3YJIbTaTOB
o0yueHus no auctuinae «KoHcTpyupoBaHue U pacyeT 3J€MEHTOB 000pYJ0BAHUS» IPOBOIUTCS
npenojaBaTesieM, BeIYIIUM 3aHATUS MO 3TOM JUCHUIUIMHE METOJOM JKCHepTHOH oreHku. [lo
UTOTaM TPOMEXYTOYHOM aTTECTallMM 10 AWCLUIUIMHE BBICTABIISIETCA OLEHKA «OTIIMYHOY,
«XOpOILIO», «YAOBIECTBOPUTEIHHOY» UIIH «HEYTOBIETBOPUTEIHHOY.

K arrecranuu 10mycKaoTCs TONBKO CTYCHTHI, BHITIOJIHUBIINE BCE BUIbI yUeOHOM paboOTHI,
IpelycCMOTpeHHbIE pabouell mporpammol Mo gucuumiinHe «KoHCTpyWpoBaHME M pacyeT
HJIEMEHTOB 00OpPYIOBaHMS» - 3aUTEHbI OTBETHl HA CEMHHAPCKHUX 3aHATUAX [0 JUCLUIUIMHE U
KOHTPOJIbHBIE PaOOTHI.
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IlIkana ouenueanus

Onucanue

O1inyHo

BrimonHeHs! Bce BUbl yueOHOU padoThl,
MIPEeyCMOTPEHHBIE YIeOHBIM TUIaHOM. CTYACHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUH, YMEHHI, HABBIKOB
MPUBE/ICHHBIM B TA0JIUIIAX MTOKa3aTesiel, ONEpUpPYeT
MPUOOPETEHHBIMU 3HAHUAMU, YMEHUSMHU, HAaBbIKAMH,
IIPUMEHSAET UX B CUTYalMX IMOBBILIEHHOM CII0XKHOCTH. [Ipn
3TOM MOTYT OBITH JIOMYIIEHbI HE3HAUUTEIbHbIE OLINOKH,
HCTOYHOCTH, 3aTPYAHCHU ITPU aHAJTIUTUYCCKUX OIICpaluix,
MepeHoce 3HaHUI ¥ YMEHHI Ha HOBBIE, HECTAHApTHHIE
CUTYyaIlHU.

Xopoltiio

BrinonHeHs! Bce Bubl yueOHOU padoThl,
IIPEeyCMOTPEHHbIE y4eOHbIM I1aHOM. CTyIeHT
JE€MOHCTPHPYET HETIOJIHOE, IIPAaBUIIBHOE COOTBETCTBUE
3HaHUi, yMEeHUl, HaBBIKOB IIPUBEACHHBIM B Ta0IMLIAX
MoKa3aTesei, 0o ecliu MPH 3TOM ObUTH JONYIICHBI 2-3
HECYIIIECTBEHHBIE OIINOKH.

Y 10BIETBOPUTETBLHO

BrimonHeHs! Bce BUbI yueOHOU paboThl,
MpeayCMOTpPEHHBIE YUeOHBIM T1aHOM. CTyIeHT
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM OCBEIIEHA
OCHOBHasl, Har0oJiee BaXKHasi 4aCTh MaTepuaiia, Ho IIPH 3TOM
JIOTIyIIIeHA OJTHA 3HAYUTENbHAs OLINOKA UM HETOYHOCTb.

HeynosnersopurensHo

He BbInosnHeH oauH nin 6osee BUAOB yueOHON
paboThL, IPETYCMOTPEHHBIX YUeOHBIM I1aHOM. CTyJI€HT
JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHNM, YMEHUH,
HaBbIKOB MPUBEIEHHBIM B TaOJIUIaX [TOKa3aTesei,
JIOMYCKAIOTCS 3HAUUTENIbHBIE OITMOKH, TIPOSIBIISETCS
OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB 110 sy ITOKa3aTeseH,
CTYJEHT UCIBITHIBAET 3HAUUTEIIbHBIC 3aTPYJHEHUS IPU
ONEpUPOBAHUY 3HAHUSMHU U YMEHUSIMU TPU UX MIEPEHOCE HA
HOBBIE CUTYallUN.

7.3. OueHOYHBbIE CPeACTBA

7.3.1. Texkymmii KOHTPOJIb

Kontpoubnas padora Ne 1:

Paccunrath arrapar Ha BETPOBYIO HArpys3Ky.

KonTpoubnas pabora Ne 2:
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BrimomauTs Bee H606XO,Z[I/IMI>IG PACUCTHI 110 OIIPCACIICHHUIO TCOMETPUUCCKUX IMMApaMETPOB DJIEMECH-
TOB BCPTUKAJIBHOI'O allriaparta.

JAHO:

BeicoTa annapara ot HyneBor oTMeTKH H = Hiookn + Hanmapara =
BrayTpenHuii 1 HapyKHbIM auameTp anmnapara [z = Hu =
Macca anmapara: — npu MoHTaxe Gy = TOHH

— npu dKcruryatanuu G, = TOHH
Anmnapat yctaHOBJIEH B pailone — Kareropus
Koadduuument ynpyroro cxarus rpyara Cgy =
Anmnapat umMeer:
— KOHMYECKOE JHHUIIE ¢ YrioM KoHyca o = 30° u maTpy6xom di
— JJUTMITHYECKYIO OThEMHYIO KPBIIIKY C MaTpyOKoM 02 MO YoM K OCH ¢ =

Juamerpbl naTpyOKoB: — Ha aHuUIIe d1 = M, — Ha Kpbitike dz2 = M.
Marepuan o6o10uky — ctans 16I'C (I' — mapranen, C — kpeMuwit), o; = 280 MITa (pu 20°C).
HaBnenue padoueit cpeast — P = Mlla
Temneparypa paboueii cpeasl —t = °C
o | Ha | Hi, I[B, I[H, GM, Ga, K::_e- C(l), ds, d, (I) P, ot’
Bap. | M| MM M| T T MH/M®| M | M | ppag | MIla ¢
1 15115 |15]152| 15 | 25 i 60 01]012| O 0,3 50
2 17 1171191192 | 27 | 30 v 80 011]012| 10 0,4 70
3 20119 2 [202] 19 | 35 \ 70 0,15/018 ] 20 05 | 90
4 25| 2 122|222]| 20 | 35 i 60 0,2 1025| 30 0,6 |100
5 40| 2 |25]253| 23 | 40 [\ 70 0,25] 0,3 | 40 0,7 50
6 3011921212 | 20 | 37 \ 80 0,2 1025| 50 0,8 70
7 3517121212 | 17 | 30 1 60 02 025 0 0,9 90
8 2011517 (172] 17 | 30 [\ 70 0,1 1012] 10 1,0 |100
9 45| 1,7 |22 223 25 | 42 \ 80 02 1025| 20 0,5 | 50
10 27 11,7 114 (1142] 20 | 35 i 60 0,1 1012| 30 0,6 70
11 (3211915152 25 | 37 \Y/ 70 0,1 1012 | 40 0,7 90
12 |37 2 |17 |172| 27 | 40 \Y 80 011012 O 0,8 |100
13 (42| 2 1191192 30 | 45 i 60 0,11]012| 20 0,9 50
14 (47123 | 2 |202| 35 | 47 \Y/ 70 0,15]0,18 | 30 1,0 70
15 52123 121|212 | 37 | 52 \ 80 0,15| 0,2 | 40 05 | 90
Kontpoabnas padora Ne 3. Pacuer koxyxoTpyOHOT0o TeIsI000OMEHHHUKA.
JAHO:
["opr30HTATBHBIN KOKYXOTPYOHBIN TETNIOOOMEHHHUK >KECTKOro THIa. /J[uamerp TemiooTBo -
mmx Tpyook 16 x1,5 MM, ux amuHa L= M, HOBEpXHOCTh TemioooOMeHa F = M. Tem-
J000MEHHHMK TNpeiHa3HaueH st nojorpesa G = T/4ac paboueii cpeast ot t =20, ot =
°C HachblllleHHBIM napoM. J{aBnenue cpeasl (B TpyOkax) Pr = 0,2 MlIa, naBnenue
HACBIIIEHHOr O napa Py = MITa.

BrImotHUTE pacuéThl HAa MPOYHOCTH €T0 OCHOBHBIX AJIEMEHTOB (TPYOHBIX PEIIETOK, KO-
Kyxa, (JIaHIEB, KPBIIMIEK, OMOPHBIX AJEMEHTOB, JIMH30BOTO KOMIIEHCATOpPA) M OINPEICIIUTH
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reOMETPUYECKUE TapaMeTphl 3JEMEHTOB TOPU30HTAIBHOIO KOKYXOTPYOHOTO TEIIOOOMEH-
HUKa KECTKOT'O TUIIA.

M gap. L, ™ F, m? G, T/4yac t, °C P, , MIla
1 40 200 300 70 0,12
2 42 200 300 70 0,12
3 46 260 300 70 0,14
4 48 260 300 70 0,14
5 50 260 400 80 0,14
6 52 280 400 80 0,16
7 56 280 400 80 0,16
8 58 280 500 80 0,16
9 60 300 500 90 0,18
10 62 300 500 90 0,18
11 66 320 500 90 0,2
12 68 320 500 90 0,2
13 100 1500 1,2 0,3 0,25
14 105 1500 1,2 0,3 0,25
15 110 1500 1,2 0,3 0,25

7.3.2. IlIpoMe:xyTOYHASI ATTECTALUA
7.3.2.1. Bonipochl 1Jisi IOATOTOBKH K IK3aMEHY

1. KoHCcTpynpoBaHMe 1 pacueT y3J0B YKPEIUIEHHUs OTBEPCTUIN B CTEHKAX COCYZOB.

2. OmnpezeneHue YMCIA BOJIH JJUHHON LMJIMHAPUYECKON O0OOJOUYKM MPH MPEBBILIEHUN
KPUTHYECKOT'O AABJICHUS.

3. BbiBoj BeIpaskeHHMs s pacueTa TOJILIMHBI CTEHKM ammnapaTa, paOoTarouiero Imoj
JTaBJICHUEM.

JlaTb XapakTepuCTUKY MapaMeTpaM, BXOSIIUM B BEIpaKEHHE.

4. ®usnueckuil cMpica ko3 duirenta ceapHoro msa. [louemy oH He MOXKET ObITH OOJIbIIIE
1?7 5. KoHcTpykimn  KOXyXOTpyO4aThlx TEIIOOOMEHHUKOB. Pacder TeMrepaTypHBIX
HanpspKeHUH 1 Jegopmanuit kopmyca u Tpyo.

6. Kax mpoBoAsTCS UCHBITAaHUS U YTO IPUHUMAETCA 3@ PACUETHOE JaBJICHHE B allapaTe B
cllyyae HaJM4YUs B HEM Ta30BOTO JIABJICHUS U CTOJI0a KUIKOCTH.

7. Tumsl ynjaoTHEHUH BaJIOB anmaparoB, paOOTAIONIMX O] JaBICHUEM.

8. TemneparypHO€e HalPsHDKEHUS B IETANSIX U y3J1aX TeJI000MeHHUKOB. CIIocOOBI pelieHus.

9. HanpsxkeHHOE COCTOSTHUE U pacueT IUIOCKUX KPBIIIEK, HarPY>KEHHbBIX JaBICHHUEM.

10. HanpsbkeHHOE COCTOSIHME armapara, paboTalouiero moj JaBI€HHWEM IpPU pa3phiBe
o0osnouku. 1o Kakoit IMHUK TPOU30IAET Pa3pPhIB - 110 MPOAOIHHON WM MONEPEYHOMN U IOYeMY.

11. HampspkeHHOE COCTOSIHME M pacyeT IMIMHAPHUYECKUX O0euaeK, HarpyXeHHbIX
JTaBJIICHUEM.

12. HampspkeHHoe cocTosiHMe ammapara cdepudeckoil (opmbl, paboTaromero moj
JTABJICHUEM.
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13. KoncTpyupoBaHue onop KOJIOHHBIX anmnapaTosB.

14. Buasl Hepa3beMHBIX COSUHEHUN U UX TPUMEHEHHUE.

15. Koncrpykiuu (raHIeBbIX coequHeH. HanmpshkeHHOE COCTOSIHUE U pacdeT HaKUTHBIX
¢nanIes.

16. HanpsbkeHHoe cocTosiHME ammapara, paboTaromiero moj aasieHuem. Kakas dopma
amrmapara, paboTaroIlero Mo JaBJIeHUEM sBIsieTCsa HanOoiee KOHCTPYKTUBHOM U TIOYEMY.

17.  KoucTpyknuu ¢iaHIEBbIX coeauHeHud. HampspkeHHoe COCTOsIHME W pacuer
MpPUBAPHBIX (hIaHIIEB.

18. OcHOBHBIE CTaJAMU KOHCTPYHUPOBAHUSI 000PYI0BaHUS.

19. Koncrpykiuu ¢iaHIEBbIX coequHeHn. PacyeT ycunuid, AeicTByrONUX BO (iaHIax.

20. HampsixeHHOE cOCTOsTHUE 000pyI0BaHUs, paObO0TaIOIIETo MO/ JaBICHUEM.

21. Koncrpykumu (haaHIEBBIX coerHEHNA. PacueT ycunmii, NefiCTBYIOMNX B KPETEKHbBIX
DIIEMEHTAX, OTPE/ICICHNE pa3MEpOB OOJITOB.

22. Hamps:keHHOE COCTOSIHUE B MECTE€ COIpPSDKEHMS LMIUHAPUYECKOW M KOHUYECKOH
oOeyaek ammapaTa. paboTaroIero noj JaBJICHHEM.

23. Konctpykiuu (prnaHIeBbIX coeAMHeHU. PacueT ycunuii, JeicTBYIONUX HA MPOKIIAJIKY.

24. Kpurtuyeckoe naBieHue. Pacuer KpuTH4eCKOro JaBiIeHUs Ui JUIMHHBIX 00eYaek.

25. HampsikeHHOE COCTOSIHHE U pacueT KOHHYECKUX 00euaek, Harpy>KeHHBIX JaBIICHUEM.

26. HanpspkeHHOE  cOCTOSIHME B MECTE COEAMHEHMsI C(epudecKod KpBILKU U
LWIMHJIPUYECKOT0 KopIityca. PacniopHas cuiia u ee onpeesneHue.

27. KoHcTpyupoBaHue U pacueT CaJbHUKOB.

28. YpaBHEHHUs COBMECTHBIX JedopMaluii COeTMHIEMbIX 00€4aiikKi 1 KOHMYECKOI O THUIIA
paboTaroUMX MO JaBIECHUEM.

29. KoHcTpynpoBaHHE U pacdeT TOPLOBBIX YIIJIOTHEHUN BaJIOB.

30. Packpbith mnonHsTHE «KpaeBoit apdexT».

31. Pacyer UMIMHIPUYECKOTO ammapara Ha KoJieOaHUs NpPU BO3JEHCTBUU BETPOBOM

Harpy3KHu.
[Tpupoaa uX MPOUCXOKICHHS K YEM OHU OIACHBI.
32. Bribop MarepuanoB NpuU  U3TOTOBJICHHH  OOOpPYAOBAHHMS ~ XUMHYECKOU
MIPOMBIIIIIICHHOCTH.

33. KoncTpyupoBaHue U pacueT BajoOB anmnapaToB ¢ MEIIaIKaMH.

34. Pabouee, pacueTHOE U IPOOHOE JaBJIEHHUE B anmnapare.

35. HanpsbkeHHOE COCTOSSHME M pPACUYET JJUIMINTUYECKUX KpPBILIEK, HarpyKEHHBIX
JTaBJICHUEM.

36. BBIOOp KOHCTPYKIIMOHHBIX MaTE€pHUaloOB MPHU KOHCTPYHPOBAHUM He(PTEXMMUUECKOMH
anmnapatypbl. ['0BOpAT «maTepua He J0JKEH ObITh Joporumy». Beerna sin 3To onpasaaHo?

37. be3aMoMeHTHas TeOpHs pacuera 0Oedaek.

38. Pabora pa3beMHBIX COEAMHEHHH MPH MOBBILIEHHBIX TeMIlepaTypax. YeMm 3To omacHo.
Kaxk yunTeIBaTh Ipu pacuerax.

39. IlpuHIMIBI U MOPSIOK pacueTa KOJOHHBIX allllapaToB Ha BETPOBYIO HArPY3Ky.

40. Bunasl ucnbITaHUN COCY/IOB, pa0OTAIOIINX M1O/T AABICHHEM.



