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1. Ilean ocBOeHUS AU CHUILIMHBI

OcCHOBHbBIC LI€JIU JUCHUIUIMHBI « TeXHOJIOTUS MOJIUMEPHOT0 MAIIIMHOCTPOCHUSI

- MOJArOTOBKAa OakajgaBpa K MPAKTUUYECKON AEATEIBLHOCTH IO CHEHHAIBHOCTH
20.03.01 «TexnochepHas 6e30MaCHOCThY;

- hopMHpOBaHUE Y CTYACHTOB HEOOXOAMMBIX 3HAHUM U MPAKTUYECKUX HABBIKOB
0 TMPOEKTUPOBAHUIO M PACUETYy Y3JI0B COBPEMEHHBIX MAIlWH M anmnaparoB
XUMHUYECKUX TIPOU3BOJICTB.

OcHOBHOW  3ajayedl  JUCLMIUIMHBI  SIBJSIETCS  OBJIAQJACHUE  CTYIAEHTaMH
HEOOXOJMMBIMUA 3HAHUSAMHM M TPAKTUYECCKUMH HABBIKAMU TO MPOEKTUPOBAHUIO H
pacyuery OTHENbHBIX Y3J0B COBPEMEHHBIX MAlIMH M AanlapaToB XHUMHUYECKHUX
IPOM3BOJACTB C YYETOM CHJIOBBIX W TEMIIEPATYPHBIX BO3JIEUCTBUM, CBOMCTB
KOHCTPYKIIMOHHBIX MAaT€pUAJIOB U pabOUMX Cpel.

B xone JeKIMOHHBIX, JIAOOPATOPHBIX U MPAKTUYECKUX 3aHSITUN MOJy4YCHHBIC
TEOPETUUYECKHE 3HAHUS  YIUIYONSIOTCS M 3aKPEIUISIIOTCS  Ha  KOHKPETHBIX
NPaKTUUYECKUX  MpUMEpax IO KOHCTPYMPOBAHUIO U  pacuery  dSJIEMEHTOB
000py10BaHUsI OTPACIIH.

[lonyueHHble 3HAHUS JOJDKHBI OOECIEUUTHh OYAyIIeMy CHEIHAIUCTy BO3-
MOKHOCTb YCHEIIHON PabOThI 1O CHEIUATBHOCTH.

2. MecTo nucuuminabl B cTpykrype OII 6akanaspa

JucuuniauHa OTHOCUTCS K (DakyJabTaTMBHOM YacTH LMKIA JUCHUIUIMH
o0Opa3oBaTesbHOM MporpaMMbl OakajiaBpuaTa.

N3yuyenue gucuumiumHbel Oasupyercs Ha aucuumiimHax —«TexHuueckas
MexaHuka», «OCHOBBI IPOEKTUPOBaHUSA», «TEXHOJOTHA  KOHCTPYKIMOHHBIX
MarepuanoB»,  «OCHOBBI ~ TEXHOJIOTMM  MAIIMHOCTPOEHUSD»,  «XHMMHYECKOE
CONPOTHMBIICHUE MAaTEPUAJIOB M 3aluTa OT Kopposzuwm», «lIpomeccel m ammaparsl
OTpacian.

Jucuunnrna o0ecreunBaer U3y4eHUe JUACLUILINH: «IIpoextHas
NesATeNbHOCTh», «OCHOBBI TPOEKTHPOBAHUA XHUMHUYECKHMX M HEPTEXUMUUYECKUX
npeanpusatTuin», « Texuudyeckas TUarHocThkay, «PEMOHT U MOHTax 00OpyJIOBaHUSY,
«be30macHOCTD KUZHEACATEIbHOCTIY.

3. Ilepeyenn MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCHUILIHHE
(MOyJ110), COOTHECEHHbIE C IJIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOEHHS
o0pa3oBaTeIbHOM NMPOTrPaAMMBI.

B pesynbrate OCBOEHUS JUCHMIUIMHBI (MOIydsl) Yy  OOydarouuxcs
bopMHPYIOTCS CIIETYIONNE KOMIETSHITUN U JOHKHBI OBITh JIOCTUTHYTHI CICAYIOIINE
pe3ynbTaThl 00yYeHUS KakK 3Tan (opMUPOBaHUS COOTBETCTBYIOIIMX KOMITCTCHITHIA:



B pesyabTare

OCBOCHUS
N IIepeyeHb MIAHMPYeEMBIX
Kon o0pa3oBaTeJIbHOM
pe3yJbTaToOB 00yUeHHus 10
KOMIIETEH MU NMpPorpaMmabl
. AUCUMILTHHE
00y4YarIuics 10/KeH
00s1a1aTh
3HATH:
- CIIOCOOHOCTBIO - OCHOBHBIE TpeOOBaHUS,

IIK-5 IIPUHUMATh Y4acTUE B IIPEABABIAEMBIE K KOHCTPYKIUAM
paboTax mo pacyery u XUMHUYECKOTO 000PY10BaAHUS;
IPOEKTUPOBAHUIO NOPAJIOK MTPOBEACHUS Pacy€TOB IIPU
JeTaneu u y3inoB IPOEKTUPOBAHUH; COBPEMEHHbIE
MaIllMHOCTPOUTENBHBIX | METOJIbI pacueTa Ha IPOYHOCTh
KOHCTPYKIIUH B 3JIEMEHTOB KOHCTPYKIHNH;
COOTBETCTBHH C
TEXHUYECKUMU yMeThb:
3aIaHUSIMU U - KOHCTPYHPOBATh XUMUYECKOE
UCII0JIb30BaHUEM 000opyI0BaHUE U3 PA3TUIHBIX
CTaHJIaPTHBIX CPEJICTB KOHCTPYKLMOHHBIX MaTEPHAIIOB C
aBTOMATHU3aLUU y4eTOM TpeOOBaHUH AEHCTBYIONICH
MPOEKTUPOBAHUS HOPMAaTUBHO-TEXHUYECKOU

JIOKYMEHTAIINH; BBITIOTHATh
pacyeThl AIEMEHTOB XUMUYECKOTO
000pyI0BaHUs C IPUMEHEHUEM
KOMIIBIOTEPHOU TEXHUKU;
BJIAICTh:
- METoJAaMu  IPOEKTHPOBAHUS
(pacuera HW  KOHCTPYUpPOBaHUS),
DKCIUTyaTallud W U3FOTOBJICHUS
3JIEMEHTOB TEXHOJIOTHYECKOI O
00opynoBaHus c Y4ETOM
JNEUCTBYIOIIEN HOPMAaTHBHO-
TEXHUYECKOUW TOKYMEHTALUH.
3HATH:
- YMEHHUEM MPOBEPSTH - OCHOBHBIE CITIOCOOBI TPOBEPKU
IIK-13 TEXHUYECKOE COCTOSHUE | TEXHUYECKOTIO COCTOSIHUS

Y OCTaTOYHBINA pecypc
TEXHOJIOTUYECKOTO
0o0opyaoBaHus,
OpraHu30BbIBATH

TCXHOJIOTHYCCKOI'O 060pyI[OBaHI/I$I;

YMETh:
- OIIPENENsATh OCTATOYHBIN pecypc




nporIIaKTHIECKU I TEXHOJIOTUYECKOT0 000PYI0BaHMUS;
OCMOTp Y TEKyUIUH

PEMOHT BJIA/I€Th:

TEXHOJIOTHYCCKHX - METOJaMH pacdeTa OCTATOYHOTO

MaIH ¥ 000pyAOBaHMs | pecypca TEXHOJIOTUYECKOTO
000py10BaHUS.

4. CTpyKTypa M cofep:KaHue JUCHUIIHHBI.

OO6miasi TpyIOEMKOCTh JUCHUIUIMHBI COCTaBJs€T7-8 3a4e€THBIX €AUHUIl B
3aBUCUMOCTH OT (Popmbl 00ydeHwus, T.e. 252-288 akajmeMUyeCKHX 4acoB, KOTOPHIE
BKJIIOYAIOT ~ayJAUTOPHYIO paboTy (JIeKUMH, NPAKTUUYECKUEe U CEMHUHAPCKUE,
7abopaTopHbIe 3aHTHS), a TaKXKe CaMOCTOSTENbHYI0 pabory cryaeHtoB. dopma
KOHTPOJISL — 3a4€T UITM IK3aMEH, B 3aBUCUMOCTU OT (POPMBI OOyUEHHS.

Crpykrypa u coaepXaHu€ JOUCHUIUIMHBI «TEeXHOJOrus MNOJIMMEPHOTO
MaITMHOCTPOESHUS» 10 CPOKaM U BUIaM padOThl OTpaxkeHbl B [Ipunoxenun 3.

Coaep:xanue pa3aesioB JUCHUIIMHBI.
4.1 OCHOBHBIE TPUHLHUIIBI KOHCTPYUPOBAHHS U IPOCKTUPOBAHHUS allllapaToOB

OcHOBHBIE TpeOOBaHUS, MPEABABISEMBbIE K XUMHUYECKOMY OOOPYIOBAHHIO.
OCHOBHBIE MOKA3aTEIM KaueCTBa U KOHCTPYKTUBHOI'O COBEPIIEHCTBA XUMHUYECKOIO
o0opynoBanusi. HopmartuBHO-TexHuYeckas JokyMeHTauusa. OCHOBHbIE (DAKTOpHI,
ONpENENIOIMe pa3Mepbl M KOHCTPYKILMIO aliaparoB, MOPSAOK BbIIOJIHEHUS
pacyeToB MpU NPOEKTUPOBAHUU XUMHUYECKOTO OOOPYIOBaHUS, COJAEpKAHHE U LETb
Ka)k0ro 3Tana. OCHOBHbIE CTaJANH MPOEKTUPOBAHUS 000PYI0BAHUS.

4.2BnusiHue MCTOAOB U3TOTOBJICHUA Ha KOHCTPYKIIHUIO aIllIapaToB.

BnusiHre MeTO/I0B U3rOTOBIIEHUS HA KOHCTPYKIIMIO anapaToB, 0COOEHHOCTU
KOHCTPYUPOBAHUS JIMTOM W CBapHOM ammaparypbl. CodyeTaHue yriepoaucCThIX U
JISTUPOBAHHBIX CTalie B OJHON KOHCTPYKIMU. OCOOEHHOCTH KOHCTPYHPOBAHMUS
JeTaneil 1 COOPOYHBIX €AMHMI] U3 IIBETHBIX METAJJIOB, TIACTMACC, YMAIUPOBAHHOM
arraparypsl.

4.30CcHOBHBIE TapaMETPhI, UCIOJIb3yEMBIE TPU TPOBEACHUN PACUETOB HA TPOYHOCTD

OcCHOBHBIE MapaMeTpbl, HCIOJb3yE€MblE IPU MPOBEIACHUH pPACYETOB Ha
npoyHOCTh. Pabouune, pacueTHble U MPOOHBIE HATPY3KHU, NEUCTBYIOIINE HA SJIEMEHTHI
KOHCTPYKIMU. METOAMKN OMNpeNeNeHus] Harpy3Kd i pPa3iudHOIO COCTOSIHUSA
oOopynoBanus. PaGouas u pacuerHas temmepaTypbl. OnpeseneHue 0IyCKaeMbIX
HAIPSDKEHUM C yY€TOM CBOMCTB KOHCTPYKLIMOHHBIX MaTEPHAJIOB M THIIA 3arOTOBKHU.
[TonsiTue O pacyeTHOM M MCIOJHUTENBHOW TOJIIMHE CTEHKU KOHCTPYKTHUBHBIX
3JIEMEHTOB, OMNpeJeieHre pacueTHbiXx MpudaBok. Koadduuuentsr mnpoyHocTH
CBapHBIX COCIUHEHUM.



4.4Pacuer TOHKOCTEHHBIX 00€UaeK Ha MPOYHOCTh

['eoMeTpuyeckue mnapameTpbl TOHKOCTEHHBIX 000104Yek. be3MoMeHTHas u
MOMEHTHasi  TEOpHs 000J10YeK. Hanpsioxennoe COCTOSIHHUE  YIPYTuX
O0CECUMMETPHUYHBIX 000J04eK. BBIBOJ pacueTHBIX 3aBUCUMOCTEH sl ONpeAesIeHUs
TOJNIUMHBI ~ CTEHKM  INMaJKuX  00onoyek  (IWIMHIPUYECKUX, C(HEpUUYECKHUX,
koHnueckux). Kompma — kectkoctu.  Pacduer  mmiMHIpUuYeckux — oOedaek,
IOJIKPEIUIEHHBIX KOJbIAMM JKECTKOCTH. PacueT M KOHCTpYyHpPOBAaHHE EMKOCTHOM
anmnapaTypsl, paboTaromen o1 aTMOC(hEepHbIM JaBICHHUEM.

IToHsaTe 0 KpaeBoM 3amade. Y4eT KpaeBblX CWJI U MOMEHTOB IIPU pacyere
anmapatoB. [IpuynHBI BO3HUKHOBEHMSI KpaeBbIX HampspkeHud. (OcoOeHHOCTH
HaMPsHKEHHOTO cocTosiHUSA. CIocoObl CHUKEHUST KPAEBhIX HAMPSXKEHU.

4.5Pac4eT TOHKOCTEHHBIX 00€4aeK Ha yCTONYMBOCTh

OOmue cBenenuss o0 ycroiumBocTH. OOmIas W MECTHasT YCTOMYMBOCTB.
®DaxTOpkI, BIUAIONINE HA YCTOMYHUBOCTH, KPUTEPHUI YCTOMUNBOCTU M KOA(DPHUITUEHTHI
3amaca. Kputuueckoe naBieHue. PacdeTr KOpOTKMX M JUIMHHBIX O0OJIOYEK.
OnpeneneHue KpUTUUECKOW IIUHBI o0osiouek. Pacuer obOeuaek Ha MPOYHOCTH U
YCTOMYMBOCTh TOJ [JEHWCTBHEM HAPYKHOTO JaBieHUsA. Pacuer UMIMHIPUYECKOU
o0eyaiiku Ha yCTOMYMBOCTh IIPU OCEBOM CXKAaTUU M M3rude. YcioBUE yCTOWYMBOCTU
Ipyu KOMOWHHUPOBAaHHOM HarpyxeHuu. KOHCTpYyKTHMBHBIE  CHOCOOBI yBEIHUEHHUS
KECTKOCTU 000JI0YEK.

4.6KoHCTpyHpOBaHUE U pacyeT JHMUIIL annapaToB

Koncrpykiun u o01acTh NPUMEHEHHUs JHUIL M KpBIIIEK anmnaparoB. Pacuer
BBINYKJIBIX, KOHUYECKUX M IUIOCKHX [HUII, pal0OTaloNIMX TI0J] BHYTPEHHHUM
JaBJICHUEM, Ha MPOYHOCTH. PacyeT AHUIN, MPUCOSTMHEHHBIX Ha OoNTax K (hraHIry.
Pacder Ha ycTOWYMBOCTH THMUIL, PAOOTAIOIIMX MO HAPYKHBIM JABJIICHUEM.

4. 7YkpenieHrne OTBEPCTUM B CTEHKAX allapaToB

YcrpolicTBa [Uisl NPUCOENMHEHMST TPYyOOIPOBOJOB M OCMOTpa ammnaparos.
Ocnabnenue 000JI04EK OTBEPCTUAMH U BhIpe3aMu. MeToAbl YKPEIUIEHUsS OTBEPCTHIA.
Tunel yKpersomux 3JIeMEeHTOB. ['eoMeTpuyeckue pa3Mepbl 30HBI YKPEIUICHHS.
[TpoBepka HEOOXOAMMOCTH YKpPEIIEHUsI OTBEpCTUl. Pacyer ykpemyieHus oTBepCTUs
1o reomeTpuueckomy kpureputo. [lopsaok pacuera 0IMHOYHOTO OTBEPCTUS U PACUET
YKPEIUIIOLUX 3JIEMEHTOB.

4.8KoHCTpyKIIMU U pacueT (IaHIEBbIX COSTUHEHUMN

Koncrpykiuu ¢dnaHueBbix coequHeHui, ux kiaccudukamnus. TpeOoBanus,



npenbpsaBiIsgeMble K  (JIaHUEBBIM  COEIUHEHUsIM. PacueTHble mMapamMeTpsl H
reOMETPUUYECKHE COOTHOIICHUA. BpiGop (opmbl NpUBaIOYHBIX MOBEPXHOCTEH,
IPOKJIAJIOYHbIE MaTepuaybl, O0JACTH MPHUMEHEHHUS PA3JIUYHBIX THUIIOB MPOKJIAIOK.
['epMeTnyHOCTh (PJIAHLIEBOIO COEAMHEHHUS WM HArpy3Kd, JEHCTBYIOIKME Ha €ro
KOHCTPYKTHBHBIE 3JIEMEHTHI. PacueT OONTOBOIM HArpy3ku M KpPENmexHbIX 3JIE€MEHTOB.
Pacuer Ha mpOYHOCTH AMEMEHTOB (DIAHLEBOIO COECIMHEHUS. YUET TEMIEPATypHOTro
dakropa. Anroput™ pacuera (HIaHIEBOrO COSAMHEHUSI.

4.9Pacuer u KOHCTPYUPOBAHUE JIEMEHTOB KOKYXOTPYOHBIX TEIJI000MEHHUKOB

[TpyunHBl BO3HUMKHOBEHMSI TEMIEpaTypHbIX HampspkeHuid. Pacuer ycunui,
BO3HUKAIOIIUX B KOXYXOTPYOHBIX TEIJIOOOMEHHUKAX IOJA JEHCTBUEM pa3HOCTU
TeMIiepaTyp MU nAaBiieHHA. CrnocoObl KOMIIEHCAUMH TEMIIEPATYPHBIX HAIPSKEHUN.
Komnencaropsl. Pacuer TeniooOMEHHUKOB C JIMH30BBIM KoMIeHCaTOpoM. CriocoOsbl
KperuieHus: TpyO B TpyOHBIX pemieTkax. Pacuer mpOoYHOCTH M MJIOTHOCTH KPETUICHHUS
TpyO B TpyOHbBIX pemierkax. Pacder TommuHbl TpyOHBIX pemerok. CrocoObl
COEIMHEHHMSI TPYOHBIX PEIIETOK C KOPILyCOM.

4.10 Pacuer onop annapaToB

Onpenenenue BETPOBOM W CEHCMHMYECKOM HArpy3kH, JCHCTBYIOLIEM Ha
KOJIOHHBIE aIlllapaThbl, pacyeT KOJIOHHBIX aIlllapaToB Ha IPOYHOCTb U YCTOWYHMBOCTH
IIPU COBMECTHOM JIEVICTBUM HArPy30K, pacueT HANPsKEHUH B KOpILyce anmnapara. Tun
onop. KoHcTpyknny omop BEpTHKaJIBHBIX alllapaToB KOJOHHOTO Tuma. Pacuer
3JIEMEHTOB OIOPHOI 00eUaliky, OTIOPHOIO KOJIBLIA.

Onopneie nanbl. PacueT HanpspkeHUNM B CTEHKE ammnapara, yCTaHOBJIEHHOIO Ha
onopHbIx Jdanax.OnopHele cTOMKU. PacdyeT HampsskeHHil B CTEHKE anmaparta,
YCTAHOBJIEHHOTO HA ONOPHBIX CTOMKaxX. KOHCTpyKIMH OIIOp TOPU30HTAIBHBIX
anmaparoB. CenoBble omnopel. Pacdyer HanpshkeHMHM B ONACHBIX CEUYEHUSX
TOPU30HTAIIBHOTO anmnapara, pa3MeIIeHHOTO Ha CEUIOBBIX onopax. KoOHCTpyKTuBHBIE
CHOCOOBI YBEJIIMYEHUsI JKECTKOCTH CTEHOK ammnaparoB B MECTaX YCTaHOBKH OIOp.
Kpenenue onop Ha Hecymux pyHaaMeHTax.

4.11ToncrocTeHHbIE COCYbI U annapaThl

KoHCTpykIMM ¥ METOABI M3TOTOBJICHUA TOJICTOCTEHHBIX — alllapaToB:
OJTHOCJIOMHBIX M MHOTOCIONHBIX. OCOOCHHOCTH 3KCILTyaTalldd U KOHCTPYKIIMOHHBIE
Marepuaibl. HanpspkeHHOE COCTOSIHME OJHOCIOWHOW oOeuaiiku. Pacuer TONIIUHBI
CTEHKH TI0 METOJly MaKCHUMaJbHBIX HampsbkeHui. Hecymas crmocoOHOCTh
TOJICTOCTEHHBIX COCY/JIOB.

Pacyer TOICTOCTEHHBIX COCYI0B IO METOLY IPEAECIBHBIX HArpy30K. TemMieparypHbie
HampsDKEHUST B TOJCTOCTEHHOW  IMJIMHApUYecko  oOeuaiike. CocTaBHBIC
TOJICTOCTEHHBIE 00eUaiiku. Pactipenenenne HanmpsHKSHMH MO TOJIIUHE CTEHKH.



[TyTy mOBBINIEHHUS HECYIIEH CTIOCOOHOCTH TOJCTOCTEHHBIX COCYIIOB. ABTO(peTTax.
KoHCcTpykiuu W pacyer MHHWIN ammapaToB  BBICOKOTO naBiieHus. OCOOECHHOCTH
KOHCTPYKITUH 3aTBOPOB BBICOKOTO AaBieHHSA. OO0IacTh WX MPUMEHEHUS, YCIOBHSI
paboThI.

Meroauka pacduera Ha TEPMETUYHOCTD M MPOYHOCTH IJIEMEHTOB KOHCTPYKLUHU
coenuHeHn. OcOOEHHOCTH KOHCTPYUPOBAHUS KPETEKHBIX JIeTajel, X pacuer.

4.12 PacyeT u KOHCTPYUPOBAHUE IEMEHTOB anmnapaTroB 6apabaHHOro 000py10BaHUs

Pacuer oOeuaek BpallalOMIMXCAd HArpy>KeHHbIX anmnaparoB. JIEMEHTHI
KOHCTPYKIIMM OIOPHBIX YCTPOMCTB OapabaHHOTO 0OO0OpPY/IOBAHMS: OaHmaxu,
ONIOPHBIE U YIOPHBIE POJIMKHU.

Pacyer cBOOOAHO HAIETOr0 W JKECTKO CKPEIJIEHHOIO C KOpIycoMm OaHaaxa.
KoHcTpynpoBaHue M pacder OIOPHBIX M YHOPHBIX pPOJIUKOB. KOHCTpyKiuun
YIUIOTHEHUH.

5. OOpa3oBaTe/ibHbIEC TEXHOJIOTHH.

Meroanka TIPETIOIaBaHUS TUCITUTUTHHBIC T eXHOT0THS TIOJINMEPHOTO
MaITMHOCTPOCHUS» W pean3alis KOMIETCHTHOCTHOTO TOJX0Ja B M3JI0KCHUU H
BOCIIPHATHH MaTepuraja MpeaycMaTpUBacT UCIIOIb30BaHNUE CIACAYIOMNX aKTUBHBIX H
UHTEPAKTUBHBIX (OPM TPOBEIACHHUS TPYMIOBHIX, WHINBUAYATbHBIX, AyAUTOPHBIX
3aHATHUHB COYCTAaHWU C BHEAYAUTOPHOH pabOTON ¢ IeNbi0 (POPMHUPOBAHUS U
pa3BUTHS PO()ECCHOHATBLHBIX HABBIKOB 00YUYaOIIUXCS:

— IMOATOTOBKA, MPEJCTaBICHUE U OOCYKJICHHE TPE3CHTAIMH Ha CEMUHAPCKUX
3aHATHSX;

— OpraHu3alys 1 MPOBEJCHUE TEKYIIET0 KOHTPOJIS 3HAaHUI CTYJIEHTOB B (popme
0JIaHKOBOT'O TECTUPOBAHUS;

— TPOBEACHHE WHTEPAKTUBHBIX 3aHITHH 10 TMPOIENype TOATOTOBKH K
WHTEPHET-TECTUPOBAHUIO HA CAWTaX: i-exam.ru, fepo.ru;

— HWCIOJh30BAHUE WHTEPAKTUBHBIX (OpPM TEKyIero KOHTpods B (opme

ayJUTOPHOI'0 M BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHMS;
— TMPOBEICHHE MAaCTEeP-KJIACCOB OKCIEPTOB U CHCIUAIUCTOB IO METoAaM
pacyeToB U KOHCTPYHUPOBAHUSI 000PY/I0BAHMSL.

VY eneHbIN BeC 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHBIX (hOopMax, OmpeciicH
IJIABHOM 1I€NIbI0  00pa30BaTeNIbHOW IMPOTPaMMbl, OCOOCHHOCTBIO KOHTHHICHTA
oOyvarmuxcsi U COACp)KaHUEM  JAUCIHUIIIMHBICTEXHOIOTUS  MOJUMEPHOTO
MAIIMHOCTPOEHUS» M B IEJIOM MO JUCHUIUIMHE cocTaBigeT 50% ayauTopHBIX
3aHSITHH.



6. OneHouynblie cpeacrBa AJsl TEKYIIEro KOHTPOJIsA yCnneBaeMOCTH,
HpOMeH(yTOqHOﬁ aTTeCTallui 110 uToraM OCBOCHUA JUCIHUIIJINHBI U y‘l@ﬁHO-
METOAUYIECCKOC odecreyeHHe CaMOCTOSATEILHOM paﬁoTbl CTYACHTOB.

B mnpouecce o00yueHHs MCHOJB3YIOTCS CIEAYIOIIUE OLIEHOYHbIE (OPMBI
CaMOCTOATENIbHOM pPadOThl CTYJEHTOB, OLEHOYHBIE CPEACTBA TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUYHBIX aTTECTALIAN:

- TOArOTOBKA K BBIMOJHEHHUIO PACYETHBIX 3aJaHUN U UX 3allNTa,
- KOHTPOJIb 3HAHUU ITPU TOMOIIH TECTOB.

OOpa3ipl  TECTOBBIX 3aJaHMil,TeMaTHKa pacuyeTHbIX pabOT U BapHUAHTHI
3aJlaHUM, BapUAHTHIKOHTPOJIBHBIX BOIPOCOB ISl MPOBEICHUS 3a4eTa, BAPUAHTHI
HK3aMEHALMOHHBIX OMJIETOB, MPUBEICHBI B IPUIIOKEHUU 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB IJIS MPOBeIeHUS MPOMEKYTOYHOM aTTeCTANNH
00y4arIuxcs M0 JTUCUMUILIMHE (MOIYJIIO0).

6.1.1.JlepeyeHb KOMIIETEHUMH € YKAa3aHUEM JTAaNoOB UX (POPMHPOBAHUSA B
npouecce 0cBoOeHUs 00pa3oBaTebHON NPOrpaMMBbl.

B pe3ynbrare oCBOCHMSI JUCHUILIMHBL (MOIYJs) (GOPMHUPYIOTCSA CIEIYIOLINE
KOMITETEHLIUHU:

Kon B pe3yabTate ocBoeHus1 00pa3oBaTeJbHON MPOrpaMMbl 00yUarouuiicst
KOMIEeTEeHI[HH JD0JIKeH 00J1a1aTh

- CIOCOOHOCTHIO MPUHUMATDH YYacTHE B paboTax Mo pacyeTy u
K-S MPOEKTUPOBAHUIO JIETANIEH U Y3JI0B MAIIMHOCTPOUTEIBHBIX
KOHCTPYKIIUH B COOTBETCTBUH C TEXHUYECKUMHU 3aTaHUSIMU U
UCIIOJIb30BaHUEM CTAHAAPTHBIX CPEACTB ABTOMATU3ALINHI
MPOEKTUPOBAHMS

- YMEHHUEM MPOBEPSITh TEXHUYECKOE COCTOSTHUE U OCTAaTOYHBIH
IIK-13 pecypc TEXHOJIOTUUECKOT0 000PYyI0BaHMUSI, OPTaHU30BBIBATH
PO HIAKTHIECKUN OCMOTP M TEKYIIUA PEMOHT
TEXHOJIOTUYECKUX MAIIUH U 000pyJ0BaHUS

B nporiecce ocBoenus o0pa3oBaTeIbHOM MPOrPaMMbl IaHHBIE KOMITIETCHIINH, B
TOM YHCJIC UX OTACIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAIMHO B XOAEC OCBOCHHSI
0o0yJaronmuMucss AUCIUIUINH (MOyJiel), MPAaKTUK B COOTBETCTBUU C YUEOHBIM
IUTAHOM U KaJICHJApHBIM rpadukoM y4eOHOTO TpoIiecca.



6.1.2. Onucanue nokasaresed 1 KPpUTEpUEeB OLICHMBAHUS KOMIIETEHIIMH,
(popMupyeMBIX 110 HTOraM OCBOCHHS AUCHUIINHBI (MOAYJIs1), ONMCAHHE KA

OI¢cHUBAaHMUI.

[ToxazaTenem OILIGHMBaHUS KOMIIETCHIIMA Ha  Pa3JIMYHBIX
dbopMHUpOBaHUS SBISETCS JOCTHIKECHUE OOYUYaIOIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB
00y4eHHUsI MO TUCHUILUIMHE (MOIYJIIO).

oTarnax Hux

IIK-5- cniocoOHOCTh MPUHUMATh y4acTHE B pabOTax MO pacyeTy U MPOESKTUPOBAHUIO JIeTaICH
U y3JI0B MaIlIMHOCTPOUTEIBHBIX KOHCTPYKIIUA B COOTBETCTBUU C TEXHUUECKUMHU 3aJaHUSIMU U
HCIOJIb30BAaHUEM CTaHAAPTHBIX CPEACTB aBTOMATU3ALIUU TPOSKTUPOBAHUS

Kputepuu oueHuBanus

Iloka3aTeanb
2 3 4 5
3HATD: OObyyaromumiics OObyyaromumiics OO6yyaromuiics OO6yuaromuiics
— OCHOBHEIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET JIEMOHCTPUPYET
TpeGoBaHus, IIOJIHOE  OTCYTCTBUE | HEIOJIHOE 4aCTUYHOE MHOJIHOE
NPENbABIISIEM Wik  HCEAOCTATOYHOC | COOTBETCTBHUEC COOTBECTCTBHC COOTBETCTBHC
BIE K COOTBETCTBHE CIEIYIOIIUX 3HAHUM: CIEOYIOIIUX 3HAHUM: | CIEOYIOLIUX
KOHCTPYKLHUS (91(591474:0)11170,€ 3HAHUH: OCHOBHBIC OCHOBHBIC 3HAHUH:
M OCHOBHBIC TpeboBaHus, TpeOoBaHUs, OCHOBHBIE
XUMHYeckoro | TpeOOBaHMs, MPEABSBISIEMBIE K TIPEABSBIISIEMBIE K TpeboBaHUs,
000pyaoBaHu | HIPEABSBIACMBIC K KOHCTPYKLHUAM KOHCTPYKLHAM NPENbABIISIEMBIE K
51; IOPANOK KOHCTPYKIHSIM XUMHYECKOTO XUMHYECKOTO KOHCTPYKIHUSIM
IIPOBEICHUS XUMHYECKOTO 000pyI0BaHUS; 000pyI0BaHUs; XUMHUYECKOTO
pacdeToB Ipu O60py,I[OBaHI/I$I; MOPAIOK NPOBCACHUSA IIOpAI0K O6OPYI[OBaHI/I$[;
IpoeKTUpoBa | MOPANOK NPOBEACHUS | PAacUCTOB MPH IPOBEICHUSA MOPSAIOK
HHW; pacyeToB npu MPOEKTUPOBAHNH; pacyeToB npu MPOBENCHUS
COBpEMEHHEIE | TPOCKTUPOBAHUH; COBPEMEHHBIE METOABI | IPOEKTUPOBAHUMY; pacyeToB Npu
METOIbI COBPEMEHHBIE pacdera Ha TPOYHOCTh | COBPEMEHHBIE MPOEKTUPOBAHNM;
pacueTa Ha METOABI pacyera Ha 3JI€MEHTOB METOBI pacyeTa Ha | COBPEMEHHBIE
IIPOYHOCTD MMPOYHOCTH KOHCTPYKIIHH; MPOYHOCTH METOMBI pacyera Ha
3JIEMEHTOR 3JI€MEHTOB Jlonyckarorest 3JI€MEHTOB MPOYHOCTH
KOHCTPYKIUHM. | KOHCTPYKIIUH. 3HAYUTECIILHBIC KOHCTPYKIIHH; 3JIEMEHTOB
OLIMOKY, MPOSIBISIETCS | HOAOIYCKAIOTCS KOHCTPYKILIUU;
HEJIOCTAaTOYHOCTh HE3HAYUTECIILHBIC CBOOOIHO
3HaHUW, MO0  PpALy | OUIMOKH, onepupyer
HOKa3aTene£/I, HETOYHOCTH, NPHOGPETEHHBIMA
oOyyaromuiics 3aTpyaHEHUS L) OO
HUCIBITBIBACT AHAIMTUYECKHX
3HAYUTEIIbHBIC orepauusx.
3aTpyAHECHUSA pU
OIEPUPOBAHUU
3HaHUSMU TIpU  HUX

MEPEHOCE Ha HOBBIE
CUTYyallUH.




yMeTh: OOyyaromumiicst He OObyyarommiics OOyyaromumiics OO0yuaromwmiics
- yMeeT Ui B JI€MOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
KOHCTPYHPOB HEI0CTaTOYHOU HETIOJTHOE YaCTUYHOE MIOJTHOE
aTh CTETIEHH yMeeT COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
XUMIgeckoe | KOHCTPYHPOBATh CIEAYIOUMX yMEHHUIL: | Cle/yIommx CIIEAYIOIX
oBopynoBamy | XAMIIECKOe KOHCTPYUPOBaTh YMEHHIA: YMEHUI:
e m3 00opy0BaHUE U3 XMUMHYECKOe KOHCTPYUPOBAaTh KOHCTPYHPOBATh
pa3IUYHBIX pa3InIHbIX O60pyHOBaHHe us3 XHUMHUYCCKOC XHUMHUYECCKOC
KoHCTpykipo | KOHCTPYKIHOHHBIX | pasINIHBIX 0060pyJ0BaHKE U3 000pyI0BaHHE U3
HHBIX MaTGCpI/IaJ'IO]j C YYETOM | KOHCTPYKIIMOHHBIX pARNIHEX paaIIEEIX
TpeboBaHU MaTEpHUAaJIOB C Y4€TOM
;’i::gﬁaﬂ% ¢ nre)ﬁ cTByIOIEH . e6(I))B At Y KOHCTPYKIMOHHBIX | KOHCTPYKIIMOHHBIX
Tpebosanmii | HOPMaTHBHO- neffcTByIowmeit MaTepHaoB C ) MaTepUasoB ¢
JeHCTBYIOLIE TEXHUYECKOU HOPMaTHUBHO- Y4ETOM TPEOOBaHUH | y4ETOM
i JOKYMEHTALUU; TEXHUYECKOU JEeHCTBYIOLIEN TpeGoBaHuUI
HOpMaTHBHO- | BPITOTHATE PACUCTEI | JOKYMCHTALHH, HOPMATHBHO- neficTByromeit
TexHuueckoi | OTCMCHTOB BBIMOIHATE PACHCTBL | rexppyeckoit HOPMATHBHO-
floKymenTai | XMMITHECKOTo DJIGMCHTOB JIOKYMEHTALNH; TEXHUYECKON
H; BBIMOJHATD 00opyOBalis ¢ REMpHECROTO BBITIOJTHATH PAacUYeThl | JOKYMEHTAIUH;
pacueTh MIPUMEHEHHEM 00opyA0BaHus C p Y ’
AIEMEHTOB KOMIIBIOTEPHOU NPUMEHEHHEM SJIEMEHTOB BBITIOJIHATH
XIMmUecKoro | TEXHHKH. KOMITBIOTEPHOH XMMHYECKOTO pacueTsl
00opy10BaHU TCXHUKHU. 0o0opyaOBaHuUs C 3JIEMEHTOB
gc Homyckatorcs pUMEHEHHEM XUMHUUECKOTO
IIPUMEHEHUEM SHATHTC/ILHBIC KOMITBIOTEPHOM 00opyaoBaHus C
KOMIbIOTEPHO OUIHOKH, NPOABIZCTCH TEXHUKH. pUMEHEHUEM
T —— HEJ0CTaTOYHOCTh .
yMeHHii, TI0 psy YMeHus OCBOEHBI, KOMITBIOTEPHOU
MokazarTelei, HO DOITYCKAKTCA TCXHUKU.
oOyJaromuics HE3HAYHUTEIIbHbBIC CBoOoaHO
HCIIBITBIBACT OH_II/I6KI/I, oTnepupyeT
SHAYMTCIIbHBIC HETOYHOCTH, IPHOOPETEHHBIMH
3aTPY/IHCHUA TIpH 3aTpyIHEHUS MpU YMEHUSIMU,
OTIePUPOBAHUH
yMEHHSIMH TIDH X AQHATUTUYECKUX MPUMEHSET UX B
MIEPEHOCE HA HOBBIC omepanusx, CUTyaluax
CUTyallHH. NEpCHOCC YMCHHUU HA | MMOBBIILICHHOU
HOBBIC, CJIO’)KHOCTH.
HECTaHJapTHHIE
CUTYyallUH.
BJIAJIETh: OOyvarommiics ~ He | OOy4varomuiics OOyuarommiics OOyuaromnuiicss B
- MeTOoJaMmH | BIajgeeT  WIu B | BIAJCET B HEIMOJIHOM | YaCTUYHO BJaJIeeT MOJIHOM  o0Obeme
NPOEKTHPOBA | HEJAOCTATOUHOU o0Beme METOJIaMH | METOJJaMU BIIaJICET
Husl (pacueTa | CTENEHU MIPOEKTUPOBAHUS MIPOEKTUPOBAHMUS MeTOJIaMu
51 BJIaJICETMETOAMH (pacuera u | (pacuera U | IPOCKTUPOBAHUS
KOHCTPYHPOB | TPOCKTUPOBAHMS KOHCTPYHPOBAHHS ), KOHCTpyHpoBaHus), | (pacuera "
aHus), (pacuera U | OKCIUTyaTalluu U | OKCIUlyaTaluu U | KOHCTPYHUPOBAHU)
9KCIUTyaTalld | KOHCTPYHPOBAHUS), U3TOTOBJICHUS W3TOTOBJICHUS , OKCIUTyaTalluu Hu
u U | SKCIUTyaTaruu U | DJIEMEHTOB JJIEMEHTOB WU3TOTOBJICHHS
U3TOTOBJICHUSI | U3TOTOBIICHUS TEXHOJOTMYECKOT0 TEXHOJIOTHYECKOT0 AIIEMEHTOB




3JIEMCHTOB
TEXHOJIOTHYEC
KOTO
0o0opyioBaHU
s C Yy4eTroM
JICUCTBYIOIIIE
51
HOPMAaTHBHO-
TEXHUUYECKOM
JIOKyMEHTaIN
H.

AJIEMEHTOB
TEXHOJOTMYECKOT0
o0opymoBaHus
y4EeTOM
JNEUCTBYIOLIEH
HOPMAaTUBHO-
TEXHUYECKON

JOKYMEHTALWH.

000pyI0BaHUS c
YYETOM JICHCTBYIOIIEH
HOPMAaTUBHO-
TEXHUYECKON
JOKYMEHTAIIUH;
JIOTTyCKaIOTCs
3HAYUTEIbHbBIE
OIIUOKH, MPOSBIISCTCS
HEJIOCTaTOYHOCTh
BJIQJICHUS HaBBIKAMU
10 psIfy ITOKa3aTellew;
oOyyJaronuics
UCTIBITHIBACT
3HAYUTENbHbIE
3aTpyIHEHUS npu
MPUMEHEHUN HaBBIKOB
B HOBBIX CHUTYaIUsIX.

000pyI0BaHUS c
Y4ETOM
JEUCTBYIOLLEH
HOPMAaTHUBHO-
TEXHUYCCKOU
JIOKYMEHTAIWH.
HaBelku  OCBOCHBHI,
HO JIOITyCKAIOTCSI
HE3HAYUTEIIbHBIC
OIINOKHU,
HETOYHOCTH,
3aTpyIHEHUS
AHAJIUTHYECKUX
onepanusx,
IIEpEHOCEe YMEHMM Ha
HOBBIE,
HECTaHJIapTHBIE
CUTYallUH.

npu

TEXHOJIOTHYECKOI0
obopynoBanus ¢
y4eTOM
JIEUCTBYIOIIEH
HOPMAaTUBHO-
TEXHHISCKOHN
JIOKYMEHTAIIUH.
CBo0OoHO
MIPUMEHSIET
MOJTyYCHHBIC
HAaBBIKK B CHTYa-
[UAX ITOBBIIICHHOM
CIIOKHOCTH.

IIK-13- yMeHHe npoBepsTh TEXHUYECKOE COCTOSTHUE U OCTaTOYHBIN peCcype
TEXHOJIOTUYECKOr0 000PYyI0BaHUSI, OPraHU30BbIBATh MPOPUIAKTUYECKUI OCMOTP U TEKYLIUH
PEMOHT TEXHOJIOTMUECKUX MAILUH U 000pYy10BaHUS

3HATb:

- OCHOBHBIE
CIIOCOOBI
MIPOBEPKHU
TCXHUYCCKOI'O
COCTOSIHHSI
TCXHOJIOT'NYECC
KOT'0
o0opymoBaHu
a1

OO6yuarommmiics
JI€MOHCTPHUPYET
MOJTHOE OTCYTCTBHE
WM HEJOCTaTOYHOE
COOTBETCTBHE
CJICIYIOLTIX
3HAHWUW:OCHOBHBIE
CTIOCOOBI IPOBEPKU
TEXHHUYECKOTO
COCTOSIHUS
TEXHOJOTUIECKOTO
000pyI0BaHUS.

OO6yuarommmiics
JEMOHCTPUPYET
HETIOJTHOE
COOTBCTCTBHE
CJIeTYIOIINX
3HAHUI:OCHOBHEIEC
CrocoObl  MPOBEPKH
TEXHUYECKOTO
COCTOSTHHS
TEXHOJIOTHYCCKOTO
000pyTIOBaHUS; TOITYC
KaloTcs
3HAYHUTEIILHBIC
OILIMOKH, TPOSIBISIETCS
HEJOCTATOYHOCTH
3HAHUMU, TI0
IMoKa3aTelei,
oOyuaroruiics
HCIIBITHIBACT
3HAYUTEIbHEIC
3aTpyAHCHUS
OTIEpUPOBAHUU
3HAHUSMH TIPH  HUX
MEepeHoce Ha HOBBIE
CUTYaIlUH.

pany

pu

OO6yuarommiicst
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBUE
CIEAYIOIINX 3HAHUM:
OCHOBHBIE€ CIIOCOOBI
MIPOBEPKH
TEXHHYECKOI'O
COCTOSTHHSI
TEXHOJIOTHYECKOTO
000py1I0BaHUS ;HO
JIOITy CKarOTCS
HE3HAYUTEILHBIE
OIIIMOKH,
HETOYHOCTH,
3aTpyAHCHUS
AHAJINTHYECKUX
OTepaIusX.

npu

OOyuarommiics
JIEMOHCTPUPYET
[TOJIHOE  COOTBET-
CTBUC CHGIIyIOH_[I/IX
3HAHMIL:
OCHOBHBIE CIIOCOOBI

MIPOBEPKU
TEXHHYECKOTO
COCTOAHUA
TEXHOJIOTUIECKOTO
000py10BaHMS;
¢B00OOIHO
orepupyer
npuoOpPETEHHBIMU
3HAHUAMMU.




yMeTh: OOyyaromumiicst He OObyyarommiics OOyyaromumiics OO0yuaromwmiics
- OmpeneNATH | YMECT WK B JTEMOHCTPHUPYET JTEMOHCTPHUPYET JIEMOHCTPHUPYET
OCTATOYHBIM | HEAOCTATOYHOM HETOJIHOE YaCTUYHOE MOJIHOE
pecypc CTENIEHU yMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
TexXHoJIornuuec | ONpeaesaTh CJIeIYIOIIUX CJEAYIOIINX CIEAYIOIIHNX
KOTO OCTaTOYHBIN peCcypc | YMEHHI:0NPeAesITh YMEHUI: YMEHUM:
06opyoBaHK | TEXHOJIOTHYECKOTO OCTAaTOYHBIN pecypc OTPENIETATh ONpeNETATh
o o0opyToBaHuUS. TEXHOJIOTHYECKOTO OCTaTOYHBIM PECypC | OCTaTOYHBIN
000pyI0BaHUs; TEXHOJIOTHYECKOTO pecypc
JIOTTY CKaIOTCS 00opytoBaHMUS. TEXHOJIOTHYECKOTO
3HAUYUTEIbHbIE YMeHHs OCBOEHBI, 000pyIOBaHNUS;
OIUOKH, IPOSIBISAETCS | Ho JIOTYCKAIOTCS CBOOOIHO
HEZIOCTATOMHOCT He3HAYMTeIbHbIE onepupyer
YMCHHH, TO piny OmMOKH, PUOOPETEHHBIMH
MoKazaTeJei,
oGy UaroHiics HETOYHOCTH, YMCHHUAMU,
UCIIBITBIBAET 3aTpyIHCHHUSA TIPH TIPUMCHACT UX B
3HAYUTEIbHBIC AHAJIUTUYECKUX CuTyauusax
3aTpyAHEHUS IPU onepauusx, TOBBIICHHOM
OTICpUPOBAHUU TepeHoce YMeHHit Ha | CIOKHOCTH.
YMEHUSMU TIPU UX HOBHIE,
MepeHOCe Ha HOBBIC
HECTaHJIapTHBIC
CUTYaIl1H.
CUTYaIlUH.
BJIAJIeTh: OOyuatomuiics  He | OOyyaronuiics OO6yuaronmiics OOyuarommiics B
- Merogamu | BIajgeeT WIn B | BIaJIcET B HEMOJHOM | YaCTUYHO BIIJIECET MOJIHOM  o0BeMe
pacuera HEJIOCTAaTOYHOMI o0Beme METOJaMU  pacyeTa | BJIaJeeT METOJaMHU
OCTATOYHOro | CTEIEHHU MeToJaMu pacyeTa | OCTaTOYHOTO pacyeTa
pecypca BJIaJICETMETOIAMU OCTaTOYHOTO pecypca | pecypca OCTaTOYHOTO
TeXHOJIOrHuec | pacdeTa OCTaTOYHOTO | TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO pecypca
KOTO pecypca 060py,I(OBaHI/Iﬂ; OGOPYIIOBaHI/IH; TEXHOJIOTHYECKOT'O
060pyﬂ0BaHH TEXHOJIOTUYECCKOI'O JIOITyCKAOTCSI HO JOITYyCKArOTCsA O60py,Z[OBaHI/I5[.
q. 000pyIOBaHUSI. 3HAYHUTETbHbIC HE3HAYUTEIIbHbIC CB00OO1HO
OIIMOKH, MPOsIBIseTCs | OLIMOKH, [IPUMCHSCT
HEJIOCTAaTOYHOCTh HCTOYHOCTH, MOJIYYCHHBIC
BJaJicHUs HaBblkamu | 38TPYAHCHMA [P | HABbIKH B
o pAny HOKa3aTeHeﬁ, AHAJIUTUYCCKUX CUTyaluAax
OGyuaroruiics oTiepanusix, TTOBBIIIICHHOU
HCIIBITBIBACT MepeHoCce YMEHUH Ha | CI0KHOCTH.
3HAYUTEIIbHBIE HOBBIC,
3aTpyIHEHUS npu HECTaHAAaPTHBIC
MPUMEHEHUH HABBIKOB | CHTYallNH.
B HOBBIX CHTYallUsX.
[IIxamnsl OOCHHBAHUA PC3YJILTATOB HpOMGH(YTOqHOﬁ arrecraugmm " Hux

OIIKMCaHMA.




dopma NPOMeKYTOUHOM ATTECTAIIUM: 3a4eT.

[TpomexxyTounast aTTecTarusi oOydaromuxcsi B (popme 3adera IpOBOIUTCS IO
pe3yibTaTaM BBIMIOJHEHUS BCEX BHUIOB Y4YeOHOW padOThHI, MPEayCMOTPEHHBIX
y4eOHBIM TUTAHOM TIO JaHHOW IHUCHUILIMHE (MOJIYJ0), TMPH 3TOM YUYHUTHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJS YCIEBaeMOCTH B TedyeHue cemecTpa. OreHka
CTENICHU JTOCTHKCHHUS OOYYAOIIMMHUCS IUIAHUPYEMBIX PE3YyJIbTATOB OOYUYCHHUS IIO
TUCHUIUIMHE (MOAYJI0) TIPOBOJUTCS TPENojaBaTeieM, BEAYUIUM 3aHATHS I10
JUCHUIUIMHE (MOJYJII0) METOJOM IKCIIEPTHOM olieHKH. [lo uroram mpoMexyTouHOM
aTTecTalli MO JAWCHMIUIMHE (MOJYJII0) BBICTABISECTCS OICHKA «3a4TE€HO» WIIU
«HE3aYTEHO.

K  npomexyTtouHoil — arrectamuu  JOMYCKAIOTCS  TOJBKO  CTYICHTHI,
BBITIOJIHUBIIIAE BCE BUBI YI€OHON pabOTHI, MPEAyCMOTPEHHBIE pabouei mporpaMmmoit
Mo JUCHUIUINHE «TEeXHONOTHUS TOJUMEPHOTO MANIMHOCTPOCHUS» (BBIMOIHWIA U
3AIUTHIA BCE PACUETHBIE paOOTHI.)

Mlkanaa
OLICHUBAHUSA

Onucanue

BoimmonHensl Bce BHIbI y4eOHOU pPalOThHI, IMPEenyCMOTPEHHbIE
yueOHbIM TuIaHOM. CTyAEHT JEeMOHCTPUPYET COOTBETCTBHE
3HaHWW, YMEHHUH, HaBBIKOB NPHUBEIEHHBIM B  TaOIMIAX
MoKaszarejield,  ONEepUpPyeT  NPUOOPETEHHBIMU  3HAHUSIMH,
3a4TeHO YMEHHSIMU, HaBBIKAMH, IPUMEHSAET UX B CUTYalUAX MOBBIIIEHHON
CI0XKHOCTH. [Ipy 3TOM MOTYT OBITH AOIMYIIEHBI HE3HAUYNUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS TMPH aHAJTUTHUYECKUX
omepanusax, IEpPEeHOCe 3HAHMW ©U yYMEHHM Ha  HOBBIE,
HECTAH/IAPTHBIC CUTYALIUH.

He BbimonHeH oauH wiM 0Oojee BHUJIOB Y4eOHOW padoTHI,
MPELYCMOTPEHHBIX YUEOHBIM IUIAaHOM. CTYyAEHT JEMOHCTPHUPYET
HEMNOJIHOE COOTBETCTBHE 3HAHMH, YMEHU, HABBIKOB
NpPUBEACHHBIM B  Ta0iMIaX  [OKa3aTele, JIOMyCKarTCs
3HAUUTEIbHBIE OWIMOKW, NPOSBISIETCS OTCYTCTBUE 3HAHUA,
YMEHUM, HAaBBIKOB IO PsAy IMOKa3aTesei, CTyACHT HCHbITHIBAET
3HAUUTEJIbHBIC 3aTPYJHEHUS IIPU OIEPUPOBAHUM 3HAHUAMHU H
YMEHUSMH IIPU UX [IEPEHOCE HA HOBBIE CUTYALINH.

He 3aureno

®opMa IPOMEKYTOYHOM aATTECTALMM: IK3aMEH.

[IpomexyTouHas arrectanus oOydaromuxcsi B (GopMe IK3aMeHa IPOBOAMUTCA
[0 pe3yJbTaTaM BBINOJHEHUS BCEX BUAOB y4eOHOW paboOThI, MPeryCMOTPEHHBIX
y4eOHBIM IUIAHOM M0 JaHHOW ITUCHUIUIMHE (MOAYJI0), IPU 3TOM YUYUTHIBAIOTCS
pe3yibpTaThl TEKYLIEro KOHTPOJII YCIEBAaEMOCTM B TedeHHEe cemecTpa. OleHka
CTENEHU JOCTHXKEHUS OOYYaIOIUMUCS IJIaHUPYEMbIX PE3yJIbTaTOB OOYy4EeHUs IO
JUCUUIUIMHE (MOAYJIO) HPOBOAUTCS MPENofaBaTelIeM, BEAyLIMM 3aHATUSA 110
JUCUUIUIMHE (MOIYJII0) METOJOM 3KCIIEPTHOM OLeHKH. [lo uroram mpoMexyTouyHOR



aTTeCTalluk IO JUCUUIUIMHE (MOJYJIIO) BBICTABISAETCS OLICHKA «OTJIIMYHOY,
«XOPOILO», KYAOBIECTBOPUTEIHHO» UIIA «HEYAOBIECTBOPUTEIHHOY.

K  mpomexyTouHoi — aTTecTalud  JOMYCKAIOTCS  TOJIBKO  CTYJEHTHI,
BBITIOJTHUBIIIUE BCE BUJIbI YUEOHOM padOThI, MpeayCMOTPEHHbBIE paboueit mporpaMMon
no jgucuuiuiuHe «TeXHONOoTHs TMOJIUMEPHOTO  MAIIMHOCTPOCHHS»  (TIPOLLIU
MPOMEKYTOUHBIH KOHTPOJIb, BBITIOJHIIA PACUETHO-TpapuUYecKre padoThI).

Ikajaa oneHNBaHUA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  padoTHl,
OpelyCMOTPEHHbIE  y4eOHbIM  IuIaHOM.  CTyjaeHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUHU,
HaBBIKOB TIPUBEJIEHHBIM B TaOJMIaX IOKa3aTeiei,
Ormio onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, yMeHI/IﬂMI/IU,
HABbIKAMH, IIPUMEHSET UX B CUTyaUUsX MOBBILIEHHON
cnoxHocTH. Ilpu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAYUTEIbHBIE OLIMOKM, HETOYHOCTH, 3aTPyIHEHHUS
IpU aHAJTUTUYECKUX OIEepanusix, MepeHoce 3HaHUU U

YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBLIC CUTyalluu.

BeimonHensl  Bce  BHABI  y4yeOHOM  padoTHl,
OpelyCMOTpEeHHbIE  y4eOHbIM  miaHoM  CTyjaeHt
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUHU,
HaBBIKOB TIPUBEJIEHHBIM B TaOJMIaX IOKa3aTeiei,
X ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
OPOTHo HaBplkamMHu. [lpu 3TOM MOryT OBITH JONYIIEHBI
OLLINOKH, HETOYHOCTH, 3aTpyAHEHUS npu
AHAIMTHYECKUX OINepalusX, I[EepeHOCe 3HAaHUU H
YyMEHUH Ha HOBbIE, HECTAaHJAPTHBIE CUTYaIlHH,

HCIIPAaBJICHHLIC ITPHU ITIOBTOPHOM OTBECTC.

BeimonHensl  Bce  BHABI  y4yeOHOM  padoTHI,
OpelyCMOTpEHHbIE  y4eOHbIM  TuIaHOM.  CTyjaeHT
JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHUM,
YMEHHMH, HaBbIKOB IPHUBEACHHBIM B  Ta0inLax
VY A0BNETBOPUTENBHO | IOKa3aTesIel, JOMYCKAIOTCS 3HAUUTENbHbIE OIIMOKH,
IPOSBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHH, HABBIKOB 110
pany IIOKa3aTelleu, CTYJIEHT UCIIBITHIBAET
3HAUWTEIbHBIE  3aTPYJHEHUS NPU  ONEPUPOBAHHMHU
3HAHUSIMU M YMEHUSMH TPU UX MEPEHOCE Ha HOBBIE




CUTYaLUHU.

He Bbimonnen oauH win 0Oojee BHUIOB y4ueOHOM
paboThl, NPEIYCMOTPEHHBIX  Y4YEOHBIM  IUIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUW, YMEHUN, HABBIKOB MPUBEJICHHBIM B Ta0IUIAX
noKa3aTesed, JOMYCKAIOTCs 3HAUYUTENIbHBIE OIIMOKH,
HeynosnerBoputenbHO . .

MPOSIBISICTCS] OTCYTCTBUE 3HAHUM, YMEHUM, HABBIKOB 11O
pany MoKa3aTeleu, CTYACHT UCIIBITHIBACT
3HAUUTEJbHBIE 3aTPYJHEHUS TPU  ONEPUPOBAHUU
3HAHUSIMH M YMEHHUSMH IPU UX TMEPEHOCE Ha HOBBIC

CUTYaIlUH.

@oHIbI OLIEHOYHBIX CPEICTB MpeacTaBJIeHbl B NMPWIoKeHun 1 Kk padouei
nporpamme.

7. Y4eOHO-MeTOAUYECKOE " uHpoOpMaLIMOHHOE obecrieueHme
TUCHMILTAHBI
A) ocHOBHas IuTepaTypa:

1. MamuHbl W anmapatbl XUMHUYECKHMX MPOM3BOACTB: YueOHoe mnocobue s
By30B/A.C.Tumonun, b.I'bangun, B.S.bopme u np./ Ilom oOmeit pen.
A.C.Tumonuna.-Kanyra:M3narensctBo H.®.boukaperoii.2008.- 872

2. llonukapo WN.HN., Taitnymama M.I'. Mamusabsl ¥ anmapatbl XUMHUYECKUX
NpOM3BOACTB U HedTenepepaboTku: YueOnuk.-U3n. 2-e mepepab. u  JAOIL-
M.:Ansda-M,2006 — 608 c.

3. Tumonnn A.C. OCHOBBI KOHCTPYHUPOBAHUS M pacyeTa TEXHOJOTUYECKOTO W
npouyHocTHoro obopynoBanusi. T. 1 — Kanyra: UsmarensctBo H.Boukapesoii,
2001 r. —990 c.

b) nonosHuTenbHas IUTEpaATYypa:
1. Muxanes M.®., TperssixkoB H.II., Mwuibuenko A.M. u gp. Pacuer wun
KOHCTPYMPOBAaHHE MAIllMH M AallapaToB XWUMHYECKUX nOpou3BoAcTB. — JL.:
Mamunoctpoenue, 1984. — 301 c.

B) IPOrpaMMHOe o0ecrneyeHne 1 MHTEPHeT-PeCcypChl:
[Tporpammuoe obecnevenue: [Iporpamma MathCAD.



WuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOJMYECKUE  Marephalibl B
AJIEKTPOHHOM BHJE, NIPEACTABICHHBIC Ha caiiTe http://mospolytech.ru B pazmene
«bubaunoreka»

BapuaHThI KOHTPOIBHBIX 33JJaHUI TIO TUCIUILIMHE TTPEICTABIICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru

8. MarepuajbHO-TeXHHYECKOE O0ecnedeHue TN CIIMIIHHBI.

Jlexuuu ¢ TpPUMEHEHHEM MYJIbTUMEIUHHOTO OOOpYJOBaHUS MPOBOISTCS B
aynutopusax 4409 unu 4410. [IpakTuyeckre U CEMHHAPCKUE 3aHATHUS MIPOBOASTCS B
aynmutopun 4408 ocHamEeHHON HEOOXOIWMBIM KOJHYECTBOM  IEPCOHATBHBIX
KOMIIBIOTEPOB JIJIi  BBINOJHEHUSI pacuyeTHBIX pador. JlaGopaTopHbie padOTHI
npoBoasaTcs B ayautopun 4408, a Takxke4102, ocHaméHHOW JTa0OPATOPHBIMU U
Hay4YHO-UCCJIEI0BATEIbCKUMHU YCTAHOBKAMU.

9. Meroauyeckue peKOMEHIALUHM VISl CAMOCTOATEIbHON padoThl
CTYJACHTOB

CamocrosiTenbHas paboTa SBISETCS OJJHUM M3 BUIOB MOJYYEHHS] 00pa30BaHUs
00y4YaronMMuUCs U HaIpaBJIeHA Ha:

® W3yYCHHE TEOPETHYECKOr0 MaTepuana, MOATOTOBKY K JIEKIIMOHHBIM H
CEMHUHAPCKUM (MPAKTUYECKUM ) 3aHATHUIM

®  BBINOJHEHNE KOHTPOJBHBIX 33/ IaHAM

® TIOJIFOTOBKA K TECTUPOBAHHUIO C MCIIOJb30BAaHUEM O0IICO0Pa30BATEIIHHOTO
nopTana.

CamocrosiTenbHas paboTa CTyJCHTOB MPECTaBIsIET COO0N BakHEHIIee 3BEHO
y4eOHOTO TmpoIecca, 0e3 MPaBHIBHOW OpTaHHU3allMd KOTOPOTO OOydYaroluics He
MOJKET OBITh BBICOKOKBATH(UIIUPOBAHHBIM BBIITYCKHUKOM.

CTyaeHT MAOKeH TOMHHTb, YTO TIPOBOJUTH CAMOCTOSITENIbHBIC 3aHSITHS
cinenyet perynsapHo. OueHb BaKHO TPWIOKHTh MAKCUMyM YCHIWW, BOJIH, YTOOBI
3aCTaBHUTH ceOs pabOTATh C MOJHON HArPy3KOU ¢ IEPBOTO JTHS.

He crnenyer oTknaapiBaTh paboTy Takke M3-3a HEpabOYETo HACTPOCHUS WA
OTCYTCTBHSI BIOXHOBEHHs. HacTpoeHune HYXXHO co3maBaTh camomy. [loHmManwue
HEOOXOJMMOCTH BBITIONIHEHUS PaOOThI, 3HAHWE IIEJH, OCMBICICHUE TEPCIICKTHUBBI
OJIarOMPHUSATHO BIMSIOT HA HACTPOCHHUE.

Kaxxaplii cTyeHT OJDKEH caM TUIAaHUPOBATh CBOIO CAMOCTOSTEIBHYIO palboTy,
UCXOJI1 U3 CBOMX BO3MOXXHOCTEH M NMPUOPHUTETOB. DTO CTHMYJIUPYET BBIITOJTHCHHE
paboThl, co3maer 0OoJiee CIOKOMHYHO OOCTaHOBKY, YTO B HMTOT€ IOJIOKUTEIBHO
CKa3bIBACTCS HA YCBOCHUM MaTepuaa.

BaxxHo nosiHee ydecTh 00CTOSATEIBCTBA CBOCH PabOTHI, YSICHUTD, YTO SIBJISIETCS
IVIAaBHBIM Ha JJAHHOM JTalle, KaKyr IOCJIeI0BaTEIbHOCTh PadOThl BHIOPATh, YTOOBI
BBITIOJIHUTD €€ JIY4Ille U C HAMMEHbBIIIUMHU 3aTpaTaMHi BPEMEHH U SHEPTHH.

JIisi TIIoAOTBOPHOM paboThl HEMAJOBAXHOE 3HAYCHHE HMMEET OOCTaHOBKA,
opranuzanusi pabodero wmecra. HykHO m00WTBCS, dYTOOBI MeECTO pPabOTHI TIO


http://i-exam.ru/

BO3MOKHOCTH OBLIO MOCTOSAHHBIM. PaboTa Ha MpPUBBIYHOM MeECTe JelaeT ee Oonee
w10A0TBOpHOM. [IpomyKTUBHOCTE pabOTHl 3aBHCHT OT MPaBUJIBHOTO YepEeIOBaHUS
Tpyaa U oTAsixa. [loaTomMy Kaxzaple yac WM ABa cileayer aenars nepepsiB Ha 10-15
MUHYT. BbIXOJHBIE THU Jy4llle MOCBATUTh aKTUBHOMY OTIBIXY, 3aHATHUSIM CIIOPTOM,
IPOryJKaMH Ha CBEXEM BO3QyXxe M T.A. Jlake NepexiroueHue ¢ OJHOIO BHUAA
YMCTBEHHOU paOOThI HA APYTOd MOXKET CIIY>KHUTh AKTUBHBIM OTJIBIXOM.

CryneHT JOJKEH NOMHHUTh, YTO B Ipolecce OOyueHHUs Ba)KHEHIIYIO pOJib
UIpaeT camocTosiTeNbHas pabora ¢ kHuro. Hayuurbes paboraTh ¢ KHMIoM —
BaKHeMIIas 3ajaya cTylneHTa. be3 3Toro HaBblka OyAeT 4YpE3BBIYAWHO TPYIHO
U3ydyaTb IPOTPAaMMHBI MaTepuans, MU MHOIO BpeMEHHM OyAeT MOTpayeHo
HepauuoHanbHO. Pabora ¢ KHUTOH CcKiIajgplBaeTcs U3 YMEHHUs 1OJ00paTh
HEO0OXOMMbIe KHUTH, pa3o0paThCsi B HHUX, 3aKOHCIEKTUPOBATh, BHIOpATh TJIaBHOE,
YCBOUTH U IPUMEHHUTDH HA MTPAKTHKE.

10.MeToagnueckne peKOMEeHAALUM JJIS PenoaaBares

OCHOBHBIM TpeOOBaHUEM K MPENOAABAHUIO TUCHUIUINHBI ABJISIETCS] TBOPUYECKUM,
pOOIEMHO-MATOTOBBIN MOAXO0/], O3BOJIIOIIMMI MOBBICUTH HHTEPEC CTYJEHTOB K
coJiep KaHUI0 yueOHOTO MaTepHaia.

OcHoBHast (opma H3yuyeHUS M 3aKPEIUICHUs 3HAHUW 1O STOW JTUCLUIUIMHE —
JIEKIMOHHAs U NpakTudeckas. [Ipenonasarens MOJDKEH MOCIEN0BATEIBHO BBIYUTATH
CTyJIEHTaM psJ JICKUUH, B XOJ€ KOTOPBIX CIEAYET COCPEIOTOYNUTh BHMMAaHHE Ha
KJIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOr0 MaTepualia, a TaKxKe
OpraHM30BaTh MPOBEJEHUE MPAKTUYECKUX 3aHIATUA TakuM oOpa3oM, dYTOOBI
AKTUBU3UPOBATh  MBIIUIEHUE  CTYJEHTOB, CTUMYJHMPOBATH  CaMOCTOSITEIBHOE
U3BJICUCHUE MMM HEOOXOAMMOW MH(OpPMAIMM U3 Pa3IUYHbIX HCTOYHHMKOB,
CPaBHUTENIBHBIM  aHAJIM3 METOJOB  PELICHHM, COIOCTABJICHUE  ITOJTYYECHHBIX
pe3ynbTaToB, (HOPMYIHPOBKY U apryMEHTAIIMI0 COOCTBEHHBIX B3IJIAJOB HA MHOTHE
CIIOPHBIE IPOOJIEMBI.

OcHOBY y4eOHbIX 3aHATUH MO JUCHUIUIMHE COCTaBISAIOT Jekuuu. B mporecce
0o0y4YeHHUs] CTYJEHTOB MCHOJB3YIOTCS pa3ju4Hble BHUAbBl YYEOHBIX 3aHITHI
(ayIUTOPHBIX M BHEAYAUTOPHBIX): JEKUUU, CEMUHAPCKHUE 3aHATHS, KOHCYJIbTAlUU U
T.1. Ha nepBoMm 3aHATHU 110 JaHHON y4eOHOW IUCUUIUIMHE HEOOXOAUMO O3HAKOMUTD
CTYJICHTOB C IIOPSAKOM €€ H3Y4Y€HHUs, PACKPBITb MECTO U pPOJb IUCLUIUIMHBI B
CHUCTEME HayK, €€ IpaKTU4YEeCKOE 3HAuYe€HHE, JTOBECTH A0 CTYAEHTOB TpPEOOBAaHHUS
Kadeapbl, OTBETUTh HA BOIIPOCHI.

IIpy 1mOATOTOBKE K JIEKIMOHHBIM 3aHATUAM 1O Kypey «TexHosorus
HOJUMEPHOTIO MAalIMHOCTPOEHUS» HEOOXOJUMO MpOoAyMaTh IUIaH €ro IpOBEICHHUS,
COJZICp)KaHUE BCTYIUTEIBbHOM, OCHOBHOW MW 3aKJIIOYUTEIIBHOW YacTH JICKIUH,
O3HAKOMHUTBCSI C BO3MOKHBIMM M3MEHEHUSMHM B HOPMAaTHBHO-TEXHHYECKOMN
JOKYMEHTAI[M{, HOBUHKaMHU Y4EOHON M METOINYECKON JIUTEPaTypPhl, MyOIUKAIUSIMH
NEPUOANYECKOM MEeYaTH I0 TEeME JIEKUMOHHOIO 3aHSTHSA, OIpPEIEIUTh CpPENCTBa
MaTepHUAIbHO-TEXHUYECKOTO O00eCleYeHusl JEKIMOHHOIO 3aHSATHS W MOPSAOK HX
UCIIOJIb30BAaHUs B XOJI€ UTEHUS JIEKIIMU. Y TOYHUTH IUIaH IPOBEACHUS MPAKTUYECKOTO
3aHATHA 110 TEME JIEKIUH.



B xoze JEKIMOHHOrO 3aHATHS IpErnoAaBaTeNlb JOJDKEH Ha3BaTh TEMY, y4deOHbIE
BOIIPOCBI, O3HAKOMHUTH CTYJAEHTOB C IIEPEYHEM OCHOBHOM M JIOIIOJHUTEIBHOMN
JIUTEPATYPBHI 110 TEME 3aHATHS.

Bo BcTynurenbHORl 4acTH J€KUMH OOOCHOBATH MECTO M POJIb M3ydyaeMOW TEMbl B
y4eOHON AMCLMIUIMHE, PACKPBITh €€ NpakTU4Yeckoe 3HaueHue. Ecinu uuraercs He
nepBasi JEKLHs, TO HEOOXOOUMO YBSI3aThb €€ TeMy C MpeAblayllield, He Hapylas
JIOTHKH U3JI0’KEHUsl yueOHOro mMatepuana. JIekuuto cieayer HauMHaTh, TOJIBKO YETKO
0003HauYMB €€ XapakTep, TEMy M KpyI T€X BOIIPOCOB, KOTOpblE B €€ Xoie OyayT
PacCMOTpPEHBI.

B OCHOBHOI yacTH JEKUUU CIEAYET pacKpblBaTh COAEPKAHUE YUEOHBIX BOIIPOCOB,
aKIICHTUPOBaTh BHHMAaHWE CTYJCHTOB HAa OCHOBHBIX KAaTE€rOpHUAX, SBJICHUAX U
npolneccax, 0OCOOCHHOCTAX UX MpOTeKaHHs. PacKpbIBaTh CYIIHOCTh U COJAEpIKAHHE
pa3IMUYHBIX TOYEK 3PEHMS] M HAYYHBIX MOJXOJOB K OOBSCHEHHIO TEX WU HHBIX
ABIEHMM W mpoueccoB. CrenyeT apryMEHTHPOBAHO OOOCHOBATh COOCTBEHHYIO
MO3UIIMIO TIO CIIOPHBIM TEOpeTHYeCcKuM Bompocam. [IpuBoauts nprumepsl. 3agaBaTh
II0 XOAY M3JI0KEHUS JIEKHIHOHHOIO MAaTepHUajla pUTOPUYECKUE BONPOCHI U CaMOMY
JaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMHI MBICTUTEIBHON JEATEIbHOCTH
CTYJICHTOB, TOBBIIIEHUIO WX BHHMaHUsA W HHTEpEca K MaTepuanly JEKIUU, €€
comepxkanuto. llpenomaBarens MOMKEH PYKOBOJAUTH pPabOTOM CTYAEHTOB IO
KOHCHEKTUPOBAHUIO JIEKIMOHHOTO MaTepuasa, IOJYEpKUBATh HEOOXOIUMOCTh
OTPaXEHUS B KOHCIIEKTaX OCHOBHBIX MOJOXXEHUI M3y4yaeMOW Te€Mbl, 0CO00 BbIAEISASA
KaTEerOpUMHBIN arapar.

B 3axnrounTtenbHON 4acTy JEKIUU HEOOXOAUMO CHOPMYINPOBATH OOLIME BBIBO/BI 10
TEME, PACKPBIBAIOIIHUE COJIEPKAHUE BCEX BOIIPOCOB, IIOCTABICHHBIX B JICKLUU.
OOBsBUTH IJIAH OYEPETHOTO CEMHUHAPCKOTO WM J1a00paTOpPHOTO 3aHATHUS, AATh
KpaTKue PEeKOMEHJAIMH 10 MOATOTOBKE CTYACHTOB K CEMHUHAPY WJIM JIaOOpaTOPHOM
pabore. OmnpenenuTe MECTO M BpPeMsl KOHCYJIbTAllMU CTYIAEHTaM, IOXKEIABIINM
BBICTYIIUTh Ha CEMHHApE C JOKJIaJaMU M pedeparamMu MO aKTyaJbHbIM BOIPOCAM
00CyKJ1aeMOW TEMBL.

[lenp mpakTHUECKUX 3aHATHI 00ECHeYUTh KOHTPOJIb YCBOCHHUSI YUEOHOr0 Marepuaia
CTYJICHTaMHU, pAaCIIMpPEHUE U yriayOjeHue 3HaHuM, MOJYyYEHHbIX MU Ha JIEKLIHSIX U B
Xolle caMocTosTeNbHOM paboThl. IloBblieHUuE APHEKTUBHOCTH NPAKTUYECKUX
3aHATUHA  JIOCTMTaeTcsi IOCPEACTBOM  CO3JaHUsl  TBOPYECKOM  OOCTaHOBKH,
pacnojararoueil CTy/IeHTOB K BBICKa3bIBaHHIO COOCTBEHHBIX B3IJIJIOB U CYKICHUI
no oOCyXJaeMbIM BOINPOCAaM, JKEIAHMIO y CTYJIEHTOB IOpaboTaTh y JOCKH IpH
peleHnu 3aaa4.

Ilocne  kaxxaoro  JIEKMOHHOIO M IPAKTUYECKOIO  3aHATHUS  CHENATh
COOTBETCTBYIOIIYIO 3allMCh B JKypHaJax y4yeTa MOCEIIAeMOCTH 3aHIATUH CTYIECHTaMU,
BBISICHUTB Y CTapOCT YYEOHBIX IPYII MPUYUHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATHUSAX.
[IpoBOAUTE IPyNIIOBBIE U MHAUBHYyAIbHbBIE KOHCYJIBTAMU CTYAEHTOB IO BOIIPOCaM,
BO3HHUKAIOIIMM Yy CTYJACHTOB B XOJ€ MX MOArOTOBKH K TEKYLIEH M IIPOMEKYTOUYHOU
aTTeCTAllMK N0 Y4eOHOM AMCLMILUIMHE, PEKOMEHI0BAaTh B IOMOILb YYEOHbIE U IpyTHE
MaTepuabl, a TAKKE CIIPABOYHYIO JIUTEPATYyPY.

M3ydeHne NTUCIUIIIIMHBI 3aBEPIIAECTCS 3a4€TOM MJIM DK3aMEHOM.



IIpenogaBarenb, NpPUHUMAIOIKAKM 3a4€T WJIM OK3aMEH, JIMYHO HeECeT
OTBETCTBEHHOCTb 34 IPABUJILHOCTD BBICTABIICHUS OLICHKH.

[Iporpamma cocraBiieHa B COOTBETCTBUM ¢ DefepalibHbIM TOCYIapCTBEHHBIM
0o0pa3oBaTenbHBIM  CTAHJAPTOM  BBICHIETO OOpa3oBaHWS 1O  HAMPABICHUIO
noarotoBku 6akanaBpos20.03.01 «TexnocdepHasi 6€30MaCHOCTbY.

[Iporpammy cocraBui:

npogeccop, K.T.H. /N.B. CxomnuHues/

[Iporpamma yTBepxkaeHa Ha 3acemanuun Kadenpbl “TIAXT” «__ » 2021
r.,mpoToKoa Ne .

3aBenytomuii kadenpoi
npodeccop, a. 1. H. /B.I'. Cuctep/

PykoBonuTens 06pazoBaTeNbHOMN
nporpammsl K.T.H./ U.B. Cxonunues/
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MHUHHUCTEPCTBO HAYKHU U BbICHIET'O OBPA3OBAHUA
POCCUUCKOU PEJEPALINN

DdenepabHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO 00pa30BaHUs

MOCKOBCKUU IMOJIUTEXHUYECKUM YHUBEPCUTET
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noocomosxu: 20.03.01 «Texnocgpepnas 6e3onacnocmoy
OII (npocpunv): be3omxoonvie mexHoN02UU XUMUYECKUX U HepmeXuMUuecKux
npou3800Ccma

Dopma obyuenusa: ounas

Kadgheopa: «Texnuxa u mexnonozus norumepHuix Mamepuaios»

@OH/I OHUEHOYHbIX CPE/ICTB

110 JTACITATLIHHE

Texnonozusn ROJIUMEPHO20 MAUWUHOCMPOECHUA

Cocras: 1. IlacopT poHIa OLEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJICTB!
Bonpocwi k 3auemy

IK3amenayuoHuwvle Ouemol

Dono mecmoswix 3a0aHUl

Cocmaeumeinn:

HU.B. Ckonunyes

Mocksa, 2021 2



MMOKA3ATEJIb YPOBHSA COPMUPOBAHHOCTHU KOMIETEHIIHUI

Tab6muna 1

J_II/ICIII/IH.]'IHHa «TexHnoyaorust MOJIMMEPHOT0 MAIIMHOCTPOCHU >

dI'OC BO 20.03.01 «Texnochepnas 6€30macHOCTb

B nporiecce ocBoeHUS JaHHOW AUCHUIUIMHBI CTYACHT GOPMUPYET U IEMOHCTPUPYET CeAyrolue npodhecCuOHabHbIC

KOMITETEHIIUU
Texnonorus dopma Crenenu ypoBHEH
Komnerenmuu [lepeueHb KOMIIOHEHTOB (GopMuUpOBaHUS | OLIEHOYHOI'O | OCBOEHUS KOMIETCHLIUU
KOMIETEHIIUU CpeacTBa
Nupekc | PopmynupoBKa
3HATh: JICKIIUH, JI1, T, YO | ba3oBblii ypoBeHb:
- CMIOCOOHOCTH - OCHOBHBIE TpeOOBaHMUs, CaMOCTOSITEIb- BOCIIPOM3BO/ICTBO
IIK-5 | npuHUMaTh yyacTue | IpeabsIBIsSEMbIE K Has paborTa, TIONTyYEHHBIX 3HAHUH B
B paboTax 1o KOHCTPYKLHAM XUMHYECKOTO CEMHUHApPCKUE XOA€ TCKYILICTO
pacuery u 000pyJ0BaHUS; TOPSIOK 3aHATUA KOHTPOJIA .
IPOEKTUPOBAHUIO | IPOBEACHMS PACUETOB IIPU HoBbImEeHHbIH YPOBEHD!
JeTanei u y3ioB IPOEKTUPOBAHNH; COBPEMEHHEIE IPAKTIICCKOC
MaIIMHOCTPOUTENBH | METOJIBI PACYETa Ha IPOYHOCTH TIPUMCHCHNC HOTYICHHBIX

bIX KOHCTPYKLUN B
COOTBETCTBHHU C
TEXHUYECKUMU
3aJaHUSIMU U
VICIIOJIb30BAHUEM
CTaHIAPTHBIX
CPEACTB
aBTOMAaTHU3aLINHU
MPOEKTUPOBAHUS

AJIEMEHTOB KOHCTPYKLIUH;
yMeTh:
- KOHCTPYUPOBATh XUMUYECKOE
000pyI0BaHUE U3 PA3TUYHBIX
KOHCTPYKIMOHHBIX MaTEPHAIIOB C
y4eTOM TpeOOBaHU I
JEUCTBYIOLIEN HOPMATUBHO-
TEXHUYECKOU IOKYMEHTallUU;
BBIIIOJIHATH PACUYEThI 3JIEMEHTOB
XUMHYECKOTO 000pYI0BaHUS
CIPUMEHEHUEM KOMIIBIOTEPHOMN

3HaHUH B IIPOLIECCE
TIOJITOTOBKH K
ceMHUHapaMm, K
1abopaTopHBIM paboTam




TEXHUKU;
BJIAJIETh:

-  MeTOoJaMH TMPOEKTUPOBAHUS

(pacuera U KOHCTPYHUPOBAHMS),

OKCIUTyaTallil W W3TOTOBJICHUS

DJIEMEHTOB  TEXHOJIOTHYECKOI'O
o0opynoBaHus c Y4ETOM
JIEUCTBYIOIIEN HOpPMaTHUBHO-

TEXHUYECKOM AJOKYMCHTAIIUH.

IIK-13

- YMEHHUE TIPOBEPAThH
TEXHUYECKOE
COCTOSIHHE U
OCTaTOYHBIN pecypc
TEXHOJIOTHYECKOTO
o0opyoBaHus,
OpraHU30BHIBATH
npopUIaKTHUECKUN
OCMOTp M TEKYIIUN
PEMOHT
TEXHOJOTUYECKHUX
MaIIH U
o6opymoBaHUs

3HATD:
- OCHOBHBIE CIIOCOOBI IIPOBEPKHU
TEXHUYECKOTO COCTOSTHUS
TEXHOJIOTHYECKOTO
000pyIOBAHUS;

yMeTh:
- OIIPEIEIIATh OCTATOYHBIN
peCypc TEXHOJIOTUIECKOTO
o0opynoBaHUs;

BJIA/IETh:
- MeToJaMu
OCTaTOYHOTO
TEXHOJIOTUYECKOTO
000pyTOBaHUS.

pacyera
pecypca

JICKIIUH,
CaMOCTOATEIb-
Hasi paborTa,
CEMUHAPCKUE
3aHATHUS

I, T, YO

ba3oBblii ypoBeHb:
BOCIIPOU3BOJACTBO
IIOJIyYEHHBIX 3HAHUM B
XO0JI€ TEKYIIETO

KOHTPOJIA
IHoBbIICHHBIN YPOBEHD:

MPAKTUIECKOE
IPUMEHEHUE TIOTyICHHBIX
3HAHUN B ITPOLIECCE
TIOITOTOBKH K
ceMuHapam, K
JabopaTopHbIM paboTam

**_ CokpateHnst pOopM OLIEHOYHBIX CPEICTB CM. B MpriiokeHuu 2 K PI1.




Ilepeuensv oyenounwvix cpeocme no OUCYUnNIUHE
Texnonozua noauMepHO20 MAUWIUHOCIMPOEHUA

Ipunoorcenue 2
K paboueli npocpamme

HaumenoBanue [Ipencrasnenue
Ne OLICHOYHOTOCPE/IC Kpartkast xapakTepucTruka OoleHOYHOTO OLICHOYHOTO CPE/ICTBA B
oC TBa cpeacTBa dOC
CoBMmecTHast JeSITeNIbHOCTD TpyHIbI
00yJarOIINUXCs u MEeAaroru4ecKoro
paboTHUKA noJ yIpaBleHUEM
Tlenosas w/win MeJarorunyeckoro  pabOTHUKA C  IIEIBIO Tema (mpoGiiema),
1 polIeBas urpa perieHus y4eOHbIX U MpodecCHOHANbHO - KOHLTILLNS, POIIH 1
(IH) OPUEHTHPOBAHHBIX 327124 IyTEM UIPOBOTO | OXKHIACMBIH PE3yILTAT IO
MOJIETUPOBAHUSl ~ peallbHOM  MpoOIeMHOM Ka)KI0U urpe
cutyaiuu. Ilo3BonseT OICHWBATh YMEHUE
QHAIM3UpPOBaTh M peuiarb  TUIWYHBIC
rpodeccuoHaIbHBIC3a/IauH.
[MpoGnemHoe  3amaHue, B KOTOPOM
oOydaroneMycsi MpeularaloT  OCMBICIUTh
7 Kelic-3anaua [peaIbHy10 npodecCUOHANIBHO-  (3a/laHus I PEeLIeHHUs Kec-
(K-3) OPUEHTUPOBAHHYIO CUTYaIHIO, 3a/1a4n
HEOOXOMUMYIO  JUIsl  PEIICHUs  JTaHHOM
MpoOIEeMBI.
Kpyrasiii crort, OneHouHble  CpeAcTBa,  mno3BoyisAomue | [lepedeHb TUCKYCCHOHHBIX
BKJIIOUWTh  OOydYaromMxcsi B  Ipolecc TeM JJIs1 IPOBECHUS
3 Hoﬂél;lliizc;ii}[ o 0OCYK/IEHHs CIIOPHOTO BOIPOCaA, MPOOJIEMBI  [KPYIJIOTO CTOJIA, AUCKYCCUH,
Z[€6E;TI>I > M OUEHUTh HX yMEHHE apryMEeHTHPOBATbH MOJIEMUKH, JUCITYTa,

COOCTBEHHYIO TOUKY 3PEHHUSI.

11e0aToB
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PasHoypoBHEBEIE
3aJjauu 1 3aJJaHus
(P33)

PaznuyaroT 3a1a4u U 3a1aHUSA:

Q) perpOIyKTUBHOI'O YPOBHS, O3BOJIAIOIINE
OIICHUBATh ¥ JUArHOCTHPOBATh 3HAHUE
(haKTHIECKOTO Marepuaia (6azoBbIC
MOHSTHSI, aITOPUTMBI, (DAKTBI) U yMCHHE
MpaBWJIbHO  HCMOJb30BaTh  CHELHAJIbHBIC
TepMUHBI U TOHATHS, Y3HaBaHHE OOBEKTOB
M3y4eHHs B paMKax OINpeAeNIEHHOTo pa3/erna
TUCITUTUTAHBL,

0) PEKOHCTPYKTHUBHOTO YPOBHS,
MO3BOJISAIOIINE OIICHUBATH u
TUarHOCTHPOBATh YMEHUS CHHTE3HPOBATh,
aHaTM3UPOBaTh, 0000aTh (haKTHUECKUH U
TEOPETUYECKUIA Marepuan c
(hopMynHpOBaHHEM KOHKPETHBIX
BBIBOJIOB,  YCTAHOBJICHHMEM  IPUYHUHHO-
CIIEICTBCHHBIXCBSI3EI;

B) TBOPYECKOTO YPOBHHI,
[MO3BOJISIFOIINE OIICHUBATH u
TMarHOCTUPOBATh YMEHHUS, WHTEIPUPOBATH
BHAHUS Pa3IUYHBIX obnacreid,
ApryMEHTUPOBAaTh  COOCTBEHHYIO  TOYKY
BpEHHUS.

KoMI1eKT pa3HOypOBHEBBIX
3a7a4 U 3aJaHui

PacyetHo-
rpaduyeckas pabota
(PT'P)

CpencTBO NpPOBEPKH YMEHUH IPUMEHATH
[OJIy4E€HHBbIE 3HaHUs o 3apaHee
OTIPE/ICJICHHOW METOJUKE JUIsl pEeLIeHUs
3a7ad  WIM 33JaHUM 10 MOAYJII WU
IIMCLUIUIMHE B LIETOM.

KomimiekT 3amanuii g
BBINIOJIHEHUSI PACUETHO-
rpadudeckoit paboThI

Pedepar
(P)

[Tponykt CaMOCTOATEIIbHOMN paboThl
CTYyZCHTa, MPEICTABIAIONINNA COOON KpaTkoe
M3JI0’KECHUE B MIMCBMEHHOM BUJIE
MOJIyYEHHBIX PpE3yJbTaTOB TEOPETUUECKOTO
aHaJIM3a OIpe/aeNeHHOW HaydHoH (yueOHo-
WCCIIeZIOBATENIbCKOM)  TeMbl, TA€  aBTOp
[PAaCKpBIBAET CYTh HCCIENyeMOW MNpOOIEMBI,
MIPUBOJUT Pa3JINYHbIE TOUKH 3PEHHUS, & TAKKE
CcOOCTBEHHBIE B3IJIsIbl HA HEE.

Tewmsl pedepaTton

YcTHpn

ompoccodece1oBaHuE,
(YO)

CpelcTBO KOHTPOJIS, OpPraHM30BaHHOE Kak
crienpanbHas ~ Oecelpa  TEIAroru4eckoro
paboTHHKa ¢ OOydYalomuMcs Ha TEMBI,
CBSI3AHHBIE C HW3Yy4YaeMOW JUCHUIUIMHON, H
[pacCUMTAaHHOE HA BBIACHEHHE 00beMa 3HAHUMI
00yJaromerocs mo OnpeeieHHOMY pa3Jiediy,
reMe, mpobJiemMe | T.11.

Bomnpoce! o
TeMam/paszaenam
JTVCIUTUTAHBI

Tect

(T)

CucTteMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
IMO3BOJIAIOIIAA aBTOMaTI/ISI/IPOBaTB
MpOIeAYpPY HM3MEPEHUsS YPOBHS 3HAHUU |

yMeHuiio0yJaronierocs.

DoH TECTOBBIX 3aJaHHNI
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ITpunoxxenue 3.

CTpykTypa U coiep:KaHue IUCHUNINHBI « TeXHOJI0risl MOJIUMEPHOT0 MAIIIMHOCTPOEHUSD)
1o HanpapJeHu10 noaAroroBku 20.03.01 «TexnocdepHasi 6e30nmacHOCTLY (0aKagaBp)
OI1: be3oTxoaHbIE TEXHOJOTUH XUMUYECKUX U HEPTEXUMUUYECKUX MPOU3BOJICTB

dopma 00ydyeHus: —ouHas

Buasbi yueOHoii padoTsl, DopMLI
= = S| BKJIIOYasi CAMOCTOSITE/IbHYIO Buasbl camocTosiTe/IbHOH padoThI aTTlZCTa
2 3 5 paboTy CTy1€eHTOB, CTY/1€HTOB
Pa3gen = = @ 107041
S E E H TPYA0EMKOCTH B yacax
n/n @ 5]
Cp
J | I/C | Jlab C KCP | K.P. | K.IIL. | PT'P | Pedepar | K/p C) 3
IlepBblii cemecTp
OCHOBHBIE TPUHITUTIBI
1 | KOHCTPYHPOBAHUSA U 1-2 6 2 10 |+
MPOEKTUPOBAHMSI AMIapaToOB
Brnusinue MeTo0B U3rOTOBICHUS HA
2 | KOHCTPYKIMIO arapaToB 3-4 6 2 10 |+
OcHOBHBIE TApaMeTPHI,
3 | ucroJb3yeMble TIPH MPOBEICHUN 5 2 2 10 |+
pacyeToB Ha MPOYHOCTh
PacueT ToHKOCTEHHBIX 0OeyaeK Ha
4 6-8 6 3 3 |12 |+ +
MIPOYHOCTH
PacueT ToHKOCTEHHBIX 0OeyaeK Ha
5 o 9-12 6 6 4 |10 |+ +
YCTOMYHUBOCTD
KounctpyupoBanue u pacuer qJHH
6 byHp pactet A 1316 | 6 | 8 | 2 |10 |+ +
anmnaparoB
YKpenieHue 0TBEpCTHI B CTEHKAX
7 P P 17-18 | 4 | 4 10 |+ +
anmnaparoB
Dopma ammecmayuu 19 IK3.
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Bcero yacoB no qUuCHMIIMHE

36 27 9 |72
B [IEPBOM CEMECTpE
Bropoii cemecTp
3 KOHCTp}’KI.IfII/I U pacyeT (praHIeBbIX 13 6 3 10
COCIMHEHUI
Pacuet u KoHCTpyupoBaHue
9 | 2JIEMEHTOB KOKYXOTPYOHBIX 4-6 4 3 2 |12
TEMI000MEHHUKOB
10 | Pacuer onop anmapatoB 7-11 6 6 3 12
11 | ToscTOCTEHHBIE COCY/Ibl U allIapaThl 12-15 4 4 4 |10
Pacuet u koHCTpyHpOBaHue
12 | snemeHTOB anmapaToB 6apabaHHOTO 16-18 | 7 2 10
000opyTI0BaHUS
Dopma ammecmayuu 19 IK3.
Bcero yacoB 1o nucuuIuinHe 27 18 9 |s4
BO BTOPOM CEMECTpe
Bcero 4acoB no qucHuILINHE 63 45 18 | 126
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[Tpunoxenue 4
BOIIPOPCHBI IO KYPCY
«TexHon0rNs MOJIMMEPHOr0 MAIIMHOCTPOCHH S
JJIS1 CAMONOATOTOBKH K 3a4eTy

OcHoBHBIE TpeOOBaHMSL, TPEABABISEMbIC K KOHCTPYKIUSIM arlapaToB.

OcHoBHbIe (aKkTOpBbl, onpeaensiomue GopMy 1 KOHCTPYKTUBHbBIE pa3Mephl alnapaTos.
Knaccudukanus KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, UCIOIB3YEMBbIX JIJIS1 U3TOTOBJICHUS
anmnaparos.

UyryHsl, cTanu, ux knaccudukanus. JIerupyroiue TUIa 3J1eMeHThI, UX Ha3HauYeHUE.
OcHOBHBIE CTIOCOOBI 3aIIUTHI OT KOPPO3UH.

BnusiHue MeTo10B U3roTOBJICHUS HAa KOHCTPYKIMIO anmnapaToB. Oco6eHHOCTH
KOHCTPYMPOBAHMS JINTOM U CBAPHOM anmaparypsl

BnusiHre MeTo10B U3roTOBJICHUS HA KOHCTPYKIMIO anmnapaToB. Oco6eHHOCTH
KOHCTPYUPOBAHUs allapaToB U3 JIETUPOBAHHOM CTaIM U AMAJIMPOBAHHOM ammapaTyphl.
KoHcTpynpoBanue annapaToB U3 LIBETHBIX MeTaIoB. CrIocOObI MOJTy4YeHUs] HEPa3beMHBIX
COCIMHEHUM.

Omnpenenenne OCHOBHBIX TapaMETPOB, UCIIOJIB3YEMBIX IIPU pacyeTax Ha MPOYHOCTb.
PacueT ToHKOCTEHHBIX 00€4aeK, HarpyKE€HHbIX BHYTPEHHUM U30bITOYHBIM JaBICHUEM.

. PacueT TOHKOCTEHHBIX 06eqaeK, Harpy>KC€HHbIX BHYTPCHHUM H30BITOYHBIM JaBJICHHUCM.

VYKperuieHrne KOIblaMU KECTKOCTH.

Knaccudukanusa qaum. Haznauenne u o01actb npuMeHeHHs. PacdeT BBIMYKIIBIX THUIIL,
Harpy>K€HHbIX BHYTPEHHUM H30BITOUHBIM JaBICHUEM

Knaccudukanusa qaum. Haznauenue u o0nactb mpuMeHeHHs. Pacder snmunTiuueckux u
IJIOCKUX JTHUIL, HATPYKEHHBIX BHYTPEHHUM U30BITOYHBIM J1aBJICHHEM.

Pacuer snemMeHTOB annapaToB ¢ y4€TOM KpaeBOW HArpy3KHU.

Knaccudukanus qauim. Pacyer KOHUYECKUX U TUIOCKUX JTHHUIII.

. OcHoBHEIE MNPUYINHBI BOBHUKHOBCHUS KPAaCBbIX HaHpH)KCHHﬁ.
16.

OcHOBHasi pUYMHA BO3HUKHOBEHHS KPAaeBBIX HarpspkeHUH. OCOOSHHOCTH HANPSHKEHHOTO
COCTOSIHUSL.

PacyeT 21¢MEHTOB anmaparTos ¢ y4€TOM KPa€BOU HArPy3KH.

OmnpeneneHue KpaeBbIX CHJI 1 MOMEHTOB. Y paBHEHHE COBMECTHOCTH e OopMaluii.

Pacder Ha ycTOMYMBOCTH KOPOTKUX M JITUHHBIX IIIIIMHAPHUECKUX 00CUaeK.

Pacuer annaparos, paboTaroMX MOA HApY>KHbIM JaBiieHueM. [puMeHeHne HoMorpaMMBbl.

. Bo3amosxHBI€ ciyuan moTepu yCTOMUUBOCTU 0Oeuaek. PacueT Ha yCTOMYMBOCTD MO/

JIeiCTBUEM pa3IMYHBIX CHIIOBBIX (DAKTOPOB.

[IpoBepka cTeHKM amnmapara Ha yCTOWYMBOCTB IIPYU COBMECTHOM JIEHCTBUM HATPY30K.
YcrpoiicTBa ISl TpUcoeIMHEHNs TPyOOIPOBOAOB M OCMOTpa amnaparos.

Pacuer ykpenuienus oTBepCTH B CTEHKaX aNmaparoB

. Knnaccudukanus dnannes. [Topsinok pacuera ¢uiaHIeBbIX COSTUHEHUH.
26.
217.
28.
29.

Knaccudukanus dnanmes. OnpeneneHue 00JITOBOM HATPY3KH.

KoHcTpykuuu v Tunsl ¢uiaHIeBbIX coenHeHnH. DopMma NPUBaIOUHBIX TOBEPXHOCTEH.
Omnpenenenne 60ITOBOI Harpy3Kku (IIaHIEBOTO coeqMHEHUs. Pacyer uncia 60aTOB.
Knaccudukanus guannes. OnpeneneHue 601ToBoi Harpy3ku. Pacuer npoyHocTH
HEMETAJUTNIECKUX MPOKIIAIOK.

KoHcTpynpoBanue KoxxyxoTpyO4aThix Tem1000MeHHUKOB. OnpeieneHne HarpspKeHUH,
NEeHCTBYIOIUX B TpyOax U KopIryce.

MeToab! KOMIIEHCALUU TEMIIEPATYPHBIX HANPSIKEHUN B KOKYXOTPyOUaThIX
TETITIO0OMEHHHUKAX.

OmnpeneneHue ycuinid, 1eHCTBYIOIIMX B KOXKYXOTPyOUaTOM TEIIOOOMEHHUKE C IMH30BBIM
KOMIIEHCATOPOM.
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33. KoxyxoTtpy04aTsie TermaooOMeHHUKH. OCHOBHBIE CIIOCOOBI KpEIJICHUS TPYO ¢ TpyOHOM
pemeTkoii. PacueT TpyOHBIX pEIIeTOK.

34. KoxyxoTpy04aTsie Termaoo0MeHHUKH. OCHOBHBIE CIIOCOOBI KpEIJICHUs TPYO ¢ TpyOHOM
peureTkoil. Pacuer pa3BajgbLlOBaHHOTIO U CBAPHOTO COEINHEHUSI.

35. OnpenenieHre BETPOBOM U CEMCMUYECKON HArpy3KH, IEMUCTBYIONICH HA KOJOHHBIE alllapaThl.

36. Pacuer KOJIOHHBIX amnmapaToB Ha IMPOYHOCTb M YCTOMUMBOCTBH NPU COBMECTHOM JE€HCTBUU
Harpy30K, pacyeT HallpPsDKEHUN B KOPITyCe anmapara.

37. KoHCTpYKIIMM ONOp BEPTUKAJIBHBIX aIlaparoB KOJOHHOrO Tumna. Pacyer s1eMeHTOB
OTIOPHOM 00eYaiiku, OTIOPHOTO KOJIbIIA.

38. OHOpHBIC namnel. Pacuer HaprI)I(eHI/Iﬁ B CTCHKC allrapara, YCTAaHOBJICHHOI'O Ha OIIOPHBIX
Jarax.

39. Onopuble cTolku. Pacuer HampspKeHHM B CTEHKE alapaTa, YCTaHOBJIEHHOTO Ha OMOPHBIX
CTOMKaX.

40. KoHCTpyKIIMU OMOp TOPU3OHTANIBHBIX anmnaparoB. CeqioBbie omophl. PacueT HanpsokeHUi B
OTAaCHBIX CEYCHHSAX TOPHU3OHTAIBHOTO arapara, pa3MeIIeHHOro Ha CEUIOBBIX OMOpax.
KoHCTpYKTHBHBIEC CIIOCOOBI YBEIMYCHHUS JKECTKOCTH CTCHOK aIlapaToB B MECTaX YCTAHOBKHU
omop. Kperutenne omop Ha Hecynux QyHIaMEHTaX.

TECTOBBIE BOITPOCHI
10 JMCUHUIIIHHE
«TexHonorus NOJIMMEpPHOro MAIIMHOCTPOCHHU

1. Vkaxxure npaBUIbHBINA OPSIOK IPOBEACHUS PACYCTOB MIPU MPOECKTHPOBAHKK 000PYI0BAHUS:
1) KOHCTPYKTOPCKHUi pacdeT —> TEXHOJIOTHMYCCKHI pacyeT —> TUAPaBINYECKHIA pacyeT —>
IIPOYHOCTHOM pacyer;

2) TEXHOJOTHUYCCKHUI pacyeT —> KOHCTPYKTOPCKHUI pacyeT —> MPOYHOCTHOM pacueT —>
TUAPABINYECKUN pacyer;

3) TEXHOJIOTMYECKHI pacyeT —> TUAPABINYECKHI pacyeT —> MPOYHOCTHOM pacueT —>
KOHCTPYKTOPCKHI pacyer;

4) ruapaBINYECKUI pacueT —> KOHCTPYKTOPCKHUI pacueT —> TEXHOJIOTMUYCCKHI pacueT—>
IIPOYHOCTHOM pacyer;

2. CriocoOHOCTD anmapaTa CONpPOTUBIATHCS Ae(hOpMaIHsIM — 3TO
1) mpoYHOCTH;
2) yCTOHYMBOCTB;
3) &KEeCTKOCTb;
4) repMETUYHOCTb.

3. MakcuMaibHbBIe pa3Mephl armapara, JoImyCcKaeMble JUIsl IEPEBO3KHU TI0 KeJIe3HOU gopore 6e3
COTJIACOBaHUS C aJIMUHUCTpALIACH

1)2,2 m;

2) 3,2 m;

3)4,2 m;

4)5,2m.

4. N30pITOYHOE 1aBJIeHNE cpebl B anmapate rpu temmeparype 20°C (6e3 yuera
THPOCTAaTUYECKOTO AABJICHUS CPEIIbI) — ITO
1) ycnoBHOE faBieHuUE;
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2) pacyeTHOE J1aBJICHHUC;
3) npoOHOE AaBlieHUE;
4) pabGouee naBieHUE.

5. Ilpu KOHCTPYUPOBAaHUU JIUTOMH anmapaTypbl BHyTPEHHHUE MEPErOPOJKU AOKHBI ObITh TOHBIIIE
Harpy>KeHHBIX CTCHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. IIpu KOHCTPYHPOBAHUH JINTOMU amapaTypbl HE PEKOMEHYETCs OTIIMBATh TN U3 YyT'yHa
TOJILIIUHOMN OoJee

1) 40-50 mwm;

2) 50-60 mwm;

3) 60-70 mm;

4) 70-80 mm.

7. YUTo sAIBIAETCS 1ENIbI0 TEXHOJIOTUYECKOT0 pacyeTa?
1) onpenenenue rupaBINIECKOr0 COMPOTUBICHUS annapara;
2) ompeiesieHre OCHOBHOTO pa3Mepa amrmapara;
3) ompexaeneHne MPOYHOCTHBIX Pa3MEPOB amnmnapara;
4) ompezienieHre KOHCTPYKTUBHBIX pa3MEpOB ammapara.

8. YKaxxuTe MpaBUIILHBIN MOPSAIOK Pa3padOTKN KOHCTPYKTOPCKOW JOKYMEHTAIHH:
1) TexHUYECKOE 3a/1aHHe = TEXHHYECKOE MPEATIOKEHUE —> ICKU3HBII MPOCKT =
TEXHUYECKHUN MTPOEKT;
2) 5CKU3HBIN MPOEKT —> TEXHUYECKOE 3a/IlaHHE = TEXHUYECKUH MPOCKT —> TEXHUUECKOE
IIPEII0KECHHUE;
3) TeXHUUYECKOE 3a/IlaHHe —> ICKU3HBIN MPOEKT > TEXHUYECKUH MPOCKT = TEXHHUYECKOE
IIPEII0KECHHUE;
4) 5CKM3HBIN MPOEKT = TEXHUYECKOE MPEATI0KEHHE = TEXHHYECKOE 3aJaHne >
TEXHUYECKHUN MTPOEKT;

9. VkaxuTe, 110 KaKoi 3aBUCMMOCTH OTpeAeseTcsl HpOOHOE 1aBJI€HUE JIJIsl BCEX COCYOB, 3a
UCKITIOYCHUEM JTUTHIX

20
4. p, =1,75-pﬁ :

o1

10. Vkaxkure MpaBUJIbHYIO 3aBUCUMOCTD JJIs1 OTIPCACIICHUA HUCITOJTHUTEIbHOM TOJIITUHBI
CTEHKH S 3JIEMEHTa COCy/ia WIH amnmnapara
1. §=285,-C;
2. S>28,+C;
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3. S<S,-C;
4. S<S,+C;

11. VYxkaxure, Kakhe 000JOYKH OTHOCITCS K TOHKOCTEHHBIM

. Pusgos:
D

2. Dusg.
D
D

3. ZH.<0,05;
D

4, D—HSO,I;
D

12. Vkaxute, Kak COOTHOCATCS MEPUINOHAIIBHBIE U TAHT€HIMAIbHBIC HANPSDKCHUS B
TOHKOCTEHHOM HMJIMHAPUYECKOI 000JI0UKe, HATPY>KEHHOW BHYTPEHHUM JIaBICHUEM

1. 0, =0,;

2. 0, =20,;
3. 0, =0,50,;
4 0, =150,;

13. Vkaxkure MMPAaBUJIbHYIO 3aBUCUMOCTD AJId OIMMPCACIICHUA TOJIIHWHBI CTCHKH
MATUHAPUYECKOW 00eYaiiKu, HAarpy>KCHHOW BHYTPEHHUM JaBJICHUEM

Los=—2PP ¢,
[lp,~p
2. s=—PP ¢,
25lp, —p
D
3, S S
4 s 03D
[l p
14. Ykaxute, Kakoe U3 TPUBEICHHBIX YPaBHEHUH, SIBJISIETCS ypaBHeHUEM Jlarmaca
L Ow 0% _ P
pm pk SR
5m 5/{ SR
s 9,0 S
pm pk p
4 P P Sk,
5m 5k p

15. Vkaxure, Mo Kakoi 3aBUCUMOCTH OIPEIEISIETCS JOIMyCKaeMOe BHYTPEHHEE N30BITOYHOE
JABJICHUE TSI IWJIMHIPUYECKON o0edaitku



1 [p]_ 2[5]§0p(5_c)_

CR+0,5(s—c)
> Bl
s 2,
AR LA

16. VYkaxuTte, Kak ONpeneseTcs] paCieTHOE J1aBJICHUE MPU OINPEIEICHUH TOJIUHBI CTEHKU
anmapara ¢ pyOallkoii, eciiy B anmnapare BakyyM, a B py0arike n30bITOUHOE AaBICHHUE

L p=Ps=Pus;
2. pP=Puss
3. p=ps;
4 P=DpF Puss
17.  VYkaxwure, 10 KAKOMY YPaBHEHHUIO OIMPEACIISIETCS I0MyCKaeMoe JaBiIeHUE s
IUJIUHIPUYECKON 00edaiiku, paboTaroieil Mo Hapy>KHbIM JTaBJICHHEM

L. [p]=max{p],:[ple s
2. hﬂz——L?ﬁ—y;
Pl,
IJ{LP]E]
3. [pl=lp], +lpl::

4 [p]: [p]p ;[p]E :

18. Ykaxure, 10 KAKOMY YPaBHEHHIO CJIEYET IPOBEPATh HA YCTOWYMBOCTD LUIMHIPUUECKHE
oOeuaiiku, paboTaroue 101 COBMECTHBIM JIEHCTBHEM CHIIOBBIX (haKTOpPOB

PLF M (0]

Yo ) o
2 i+i+£+ Q2 2>1'
P ) el) =
s P_F M (0Y)
] F ) \fel) =
. P_F M (o).
I ) \fel) =

19. Vkaxure, Kakas IpUUMHA HE MPUBOANUT K BOSHUKHOBEHHUIO KPAaEBbIX CHUJI U MOMEHTOB
1. Pe3koe n3MeHeHHE B MEPUIMOHATIBHOM HAMPaBICHUU CUIIOBOTO MM (PU3HUECKOTO
rapamerpa;
2. Hanuume nuKIM4eCcKON Harpy3KkH JEUCTBYIOIIEH HA anmapar;
PazHas 5KeCcTKOCTh COSIMHSIEMBIX JeTalIcii;
4. CormpsbkeHue 31eMEHTOB 00edaeK Mo YIJIoM;

(98]
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20. Yxkaxwure, Kakoe KOHCTPYKTUBHOE pellIeHHe TT03BOJISET N30eKaTh BOSHUKHOBEHUS KPaeBbIX
CHJI 1 MOMEHTOB
1) YcraHoBKka KoJjell )KeCTKOCTH B MECTE COSIUHEHHSI DJIEMEHTOB;
2) IlpaBuiibHast MIOATOTOBKA KPOMOK 3JIEMEHTOB IIPU CBAPKE;
3) OGecmneuenue OOIBIION TONIIUHBI CTEHKA MEHEE TMPOYHOTO JIEMEHTA;
4) IlnaBHOE CONpPSHKEHUE KPAEB DIIEMEHTOB;

21. YkaxuTe, Kakoe JHHIIE HE JOMYCKaeTCs UCIOIb30BATh IPU M30BITOYHOM JIaBJICHUH OoJiee
0,07 MIla
1. Konnueckoe oTOOpTOBaHHOE;
2. DAIANTAYECKOE;
3.ITimockoe;
4.Cdepuueckoe HEOTOOPTOBAHHOE;

22. YKaxuTe, Ipy pacuere Ha OAMHAKOBOE BHYTPEHHEE U30BITOUYHOE JaBICHHE, TOJIINHA
KaKoro JHUINa OyaeT HauMeHbIleH
1. Ilnockoro;
2. DINIHOTAYECKOTO;
3. Tonycdepuueckoro;
4. Topochepuueckoro;

23. Vkaxure MMPpaBUJIbHYIO 3aBUCUMOCTD JJISI OTIPCACICHUSA JOITYCKAECMOT'O JaBJICHU IJI
OJUTMIITHYCCKOI0 AHUIIA, HArpY>KCHHOIO BHYTPCHHUM I/I36I)IT0LIHBIM JAaBJICHUECM
1 [p]= 2(s—o)[slp .
R+0,5(s—c)’
[p]- 2(s—o)[Slp .
R+(s—c)
[p]- (s—o)slp
2R+0,5(s—c)’
[p]= (s—olslp .

_2R+(s—c)’

24. YKaxuTe, KAKOMY YCJIOBHIO JIOJIKHO y/IOBJIETBOPATH PACCTOSIHUE OT Kpas JHUILA 10
OTBEPCTUS
1. 1>0,05Dn;

2.1>0]1Du;
3.1>0,15Dnu;
4.1>02Du;

25. YKaxuTe NpaBUJIbHYIO 3aBUCUMOCTD ISl ONIPEAEIICHHS TOJIIIMHBI CTEHKH KOHUYECKOTO
JTHUIIA, pabOTAIOIIETO 1101 BHYTPEHHUM M30BITOUHBIM JaBICHUEM
pD, 1

1. §, = -
¢ 2¢)p[5]—p sino

+cC;
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pD, 1

k:2¢p[5]—p.c0sa+c;

3. 8, = pD, 1 +c;
20,[5]-p 15

pDk 1 +C;

£ 2(pp[5]—p . clga

26. YKakuTe KOHCTPYKLHUIO IUIOCKOTO JHUIIA, A1 KOTOpoi kKoadduuueHt K
(YUUTBHIBArOIINI KOHCTPYKIIMIO THHIA U CIIOCO0 COEAMHEHUS €ro ¢ o0evaiikoit) OyneT
HaMMEHBIITHM

o ) }CH
N A%
.-— n IJ 5 g -l::— I
1) 2) 3) 4)

27. Yro yuutsiBaeT ko3dunuent K, B 3aBucumoctu S = KK D P e I E:
[}
OTIpeJICTICHUS TOJIUHBI IUNTIOCKOTO MTPUBAPHOTO JAHUINA?
1. Crioco0 coequHeHMs THUIIA ¢ 00evaiikoii;
2. KoHCTpyKIHIO JHUIIIA;
3. OcnabneHnie THUIIA OTBEPCTUEM;
4. Hannuune yKperuisitonux 3JIEMEHTOB;

28. Kak Oy1yT COOTHOCUTbBCSI pacu€THBIE TOJILIMHBI IUIOCKOTO MPUBAPHOTO JHUILA ITPU
Harpy’>K€HHH ero BHYTPEHHUM H30BITOYHBIM JIaBICHHEM M HApYXXKHBIM IaBICHUEM
1. Bynet OomnbIie Ipu Harpy>kKeHUU €T0 BHYTPEHHUM H30BITOYHBIM JJaBIICHUEM;
2. Byner Gonble Ipu Harpy>K€HUU €r0 HAPYKHBIM J1aBJICHUEM;
3. BynyT oJlMHaKOBHI;
4. MOXHO ONIPEAETHUTH TOJIBKO PACUECTHBIM MyTEM;

29. yKa)I(I/ITe, AJI1 KaKOT'O TUIla AHHUI, HAIPYKCHHBIX HAPYKHBIM 1aBJICHUCM,
OPHUCHTHPOBOYHAA TOJIMIMHA CTCHKHU MOXCET OBITH ornpeacieHa 1mo CJ'ICIIYIOHIGI\/’I 3aBUCUMOCTH

K,R | n,P PR
S|z = maxq—> g
510 V10 £’ 2[5]

1. TMomychepuueckoro;

2. DIIANTHYECKOrO;

3. Topochepuyeckoro;

4. Jlns BceX TpeX BHINICTIEPEUNCICHHBIX;
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30. YkaxuTte npaBuIbHYIO 3aBUCUMOCTD JIJIs ONPEJEICHUS T0IMTYCKAaeMOro 1aBJICHUS U3
YCJIOBHS YCTOMYMBOCTH B IIpeiesiaX YIPYTrOCTH KOHUYECKOTO JHUIIA, HATPY>KEHHOTO
HapYXHBIM JaBJICHUEM

L[], = 2[skp, (s—c)

b

+(s—c¢)
Coso
2
S—C
2 (o) =[5 b
0
208-10°E D[100(s—c)]>’
5. [p], <208 DE DI06 = |
1

y

26-10°E[100(s—c) |’
s [o], - { IS‘RC)]

Y

31. Ykaxure, Kakoi cocod mpuBapKu NaTpyOKa MITyIepa K mapycy ammapara 00ecreduT
MHUHHMMAJIBHYIO KOHLICHTPALMIO HAIIPSKCHUI

i

~

=] =

1) 2) 3)
1. 1) 2.2) 3.3) 4.2)u3)

32. YKaxuTe OpUEeHTUPOBOYHOE 3HAUEHUE CKOPOCTH Ta3a, MPUHUMAEMOW Ipu
Olpe/iesIEHUU BHYTPEHHETO TuaMeTpa MITylepa

1. a):0,1—0,5f%;

2. a):1—3%;
3, w=10—30%;
4. a)=30—50%;

33. VKaxxuTe NpaBHIbHYIO 3aBUCUMOCTB JIUISI OTIPECIICHHsI BHYTPEHHETO JHaMeTpa
narpyOka mrynepa, ecim pacxon cpeasl Q 3aaH B Kr/dac, a IMHeHHasi CKOPOCTb CpPEJIbl B
naTpyOke B M/c
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40

2. =, —;
7w -3600

3. a= |2 .
nw-p,,
rwp,, -3600

34. YkaxuTe, KaKOMY YCJIOBHIO B COOTBETCTBUU ¢ TpeOoBaHMsIMU PocTexHam3opa A0mKEH
YIOBJIETBOPATH IMaMETP CMOTPOBOTO OKHA B amnmnapare auamerpom [ <800 mm.,
paboraromum npu nasienuu ceoimie 0,07 MITa.

1

2
3
4

. d>80Mm;

. d>120MmMm;
. d<80MMm;
. d<120MmMm;

35. Ykaxure, anmapaThl KaKOro quameTpa, padoratonue mpu aapieHuu cebimie 0,07 MIla,

B COOTBC

1.

2.
3.
4

TCTBUU C TpeOboBaHUAMU PocTexHaa30pa JOIKHBI UMETh JTIOKU
D>400MmMm;

D>600MmmM;

D>800MMm;

D>1000MmmM;

36. Ykaxure, Kakoi OCHOBHOM MPHUHIIMII 3aJI0’KEH B pacueT YKpPEIUIEHUsI OTBEPCTUI

1.

2.
3.

PacueTHast ToNmMHa YKPEIUISIOMIKUX JIEMEHTOB JTOJKHBI OBITH OOJbIIIE MIIK PaBHA
pacyeTHOM TONIIMHBI CTEHKH 3JIEMEHTA B 30HE YKPEIUJICHUS;

JnameTp YKpeIIsSIOINX 2JIEMEHTOB JI0JKEH ObITh OOJIbIIE THaMeTpa OTBEPCTHS;
CyMMmapHas pacyeTHas TUIOIadb CEUCHHSI YKPEIUTAIOIMIMNX AJIEMEHTOB B 30HE
YKpeTIeHUs J0KHA ObITh OOJbIIIE WM PaBHA PACUETHOM MIIOMAAH BHIPE3aHHOTO
CCUCHUS;

PacueTt ykpenuieHus OTBepCTHIl OCYIIECTBIISIETCS HA OCHOBE BCEX TPEX
BBIIIETIEPEUHUCIICHHBIX PUHIIUTIAX;

37. YKaxuTre NpaBUIbHYIO 3aBUCUMOCTB JJIsl OIIPEJCIICHUS paCUETHOTO TuaMeTpa
OJIMHOYHOT'O OTBEPCTHSI, HE TPEOYIOIEro YKpereH s

1. dy =2 2=5-08 /D (s—¢) ;
Sr
- D

2. d, =2/ 2"C 08| =~
Sp s—c

3. d, = T WDR(s—¢);

4. d, = -1

Sr

s—c D,

Sp s—c

38. VYkaxute, KAKOMY yCIOBHIO JIOKHA COOTBETCTBOBATH IIMPUHA HAKIIATHOTO KOJIbIIa

npu
1
2

YKPETUICHUN OTBEPCTHI
. JlomxHa ObITh O0JbIIIE pACUETHOMN IIMPUHBI 30HbI YKPETIJICHUS;
. JlomkHa ObITh MEHBIIIE PAaCYETHOMN IIMPHUHBI 30HBI YKPETIJICHHUS;
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3. JlomxkHa ObITH OOJIBIIIE PACYETHOTO AUAMETPa YKPEIUIIEMOTr0 OTBEPCTHS;
4. ]JlomxHa ObITh MEHBILIE PACUETHOTO AUAMETPA YKPEIIIEMOr0 OTBEPCTHSI.

39. Ykaxure, 0 KaKUM MapaMeTpaM BBIOMPAIOT CTaHAAPTU30BaHHBIC (DIIAHIIBI
1. Tlo pacueTHOMY JIaBJICHUIO U PACYETHOMY JUAMETPY alllapara;
2. Ilo ycmoBHOMY NTaBJICHUIO M pACYETHOM TONIIMHE (p1aHIIa;
3. TIlo pacueTHOMY J1aBJIEHUIO U paCUE€THOM TEMIIEpaType;
4. Tlo ycioBHOMY JaBJICHUIO U YCIOBHOMY JHaMeTpy amnmapara.

40. YKa)KI/ITe, IMPU KaKuX YCJIOBHAX B KAYCCTBC KPCIICIKHBIX 3JICMCHTOB (1)J'IaHIIeBI)IX COGI[I/IHGHI/Iﬁ
AOITYCKAaCTCA UCII0JIb30BATh 0OITEI

1. p<0,6MIla t<200°C;
2. p<1,6Mlla t <250°C;
3. p<4MIlat<300°C;

4. p<6,4Milat <350°C.

41. YkaxwuTe, Ha KAKOM PUCYHKE M300pakeHa KOHCTPYKITUs (DJIaHIla MPUBAPHOTO BCTHIK

-~ f\“

a) ) 6)
I.a) 2.6) 3.8 4.a)uo6)

42. Yxaxwure, IpH KaKUX AABICHUSIX JOITYCKAETCS UCIIOIb30BATh TNIOCKHE MIPUBAPHBIC (PIIaHIIBI
1. p, <0,3Mlla;

2. p, <0,6Mlla;
3. p, <L6Mlla;
4. p, <6,4Mlla.

43. VYkaxure, kakas (opMa MPUBATIOYHON MOBEPXHOCTH (DIIAHIIEB TOKHA UCTIOIB30BATHCS B
amnmaparax, paboTaoIKX M0/l BAKYYMOM, U B allfapaTax co B3pbIBOOMACHBIMH WJTH
TOKCUYHBIMU CPEJICTBAMHU
1. Iwun-masz;

2. Ilnockas;
3. Tlox xkpyriiyto Wi BOCBMUYTOJBHYIO MPOKIA/IKY;
4. BeicTyn — BiaguHa.
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44. YxaxuTte, KaKue MPOKIaIK! UCIIOIb3YIOTCA IS YITIOTHUTEIbHON MOBEPXHOCTH O/
KpPYIJIYIO UM BOCBMUYTOJIBHYIO TPOKIIAJIKY

1. Hemerammmueckue;

2. AcOoMeTamIndecKue;

3. KoMOuHupOoBaHHBIC,

4. Meranandeckue.

45. YKa)uTe NPaBUIbHYIO 3aBUCHMOCTb JIJIsl OTIPEIEIEHNS PEAKIIMH TIPOKIAIKU B paboUurX
YCIIOBUSX
Rn: 0,785D2cn . P ;

1

2 Rn=7‘”'f5'E6(aqbt¢_0‘5t6);
3. R, =2aD,-b,-m-p;

4 Rn:ﬂDcn'bO'g;

46. VYkaxuTe NpaBUIbHYIO 3aBUCUMOCTD ISl YCIIOBUSL IPOYHOCTH OOJITOB (PIIaHLIEBOTO

COeIMHEHNUs
Y PN R
n-fs n-f;
P P
2. =<6’ =2 <ols];

. Pyen-f; S[5]2051)62 -n-F; S[é]t;
4. P, -n-f; S¢[5]20;P62 n- S¢[5]t~

47. Yxaxure NpaBUIbHYIO 3aBUCUMOCTD JJIs1 IPOBEPKU HANpPSHKEHUH B ce4eHUH s, (I1aHLa 1o
quBepTOﬁ THUIIOTE3C MPOYHOCTH

1. 62 +8.2-60, <[5]:
2. 2672 +25, -5,6, <[5];
2 2
A 20 <ol
1Yk
4. 910 (5]

V65,

48. B K0XyXOTpyOHOM TEIUIOOOMEHHUKE )KECTKOM KOHCTPYKIIMU TeMIIepaTypa
KOpIyca BbIlIe Temrepatypsl Tpy0. Kakue Hampspkenns OyayT neiicTBoBath B TpyOax

3.

TEIIO0OMEHHHUKA
1. U3zruba;
2. Cpesa;
3. Cxarus;
4. PacTsokeHHS;

49. Tlpu yBelIMYEHHUHU JIUHBI TPYO B KOXKYXOTPYOHOM TETINIOOOMEHHUKE JKECTKOU
KOHCTPYKIIMU BEJIMYMHA TEMIIEPATYPHOTO YCHIIUS
1. YBennuurcs;
2. YMeHbIINTCH,
3. He u3menuTcs;
4. BO3MOHO ONPEIEIUTh TOJBKO PAaCUETOM.
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50. VYkaxurte, Kakoe ypaBHEHHE CBS3bIBACT TEMIIEPATYPHbIC YCUIIHS U Y/UIMHEHHS TPYO B
TEIUIOOOMEHHUKE

1. VYpaBuenue Jlamnaca;
2. VYpasuenue ['yka;
3. VYpasuenue Museca;
4. VYpasuenue Jlame.

51.

Vkaxkure NpaBUIbHYIO 3aBUCUMOCTD JJIsl OIIPEEIICHHs] TEMIIEPATyPHBIX YCHWINN B
KOKYXOTpYOHOM TEINIO0OMEHHUKE KECTKOH KOHCTPYKLIUU
0 = a;At, —a At
t >
E . F, +E.F,
2. 0= oAt + o Aty
: t
E.F,+E.F,
o At o Aty
1 1
- + -
ET FT EK FK
_ a;At, +o Aty
1 |

E F,  EgFy

3. 0,

4. Q,

52. B KOXyXOTpyOHOM TEIIOOOMEHHUKE KECTKOM KOHCTPYKIIMHA CyMMapHast
IJIOMIAIh CeYSHUS TPYO OOJIbINE TUIOIaan ceueHus kopmyca. [ ae Oyayt Gonbiie
TEMIIEPATYPHBIC HATIPSKCHHUSI?

1. B tpy0ax;

2. B xopmyce;

3. bynyTt oguHaKkoBbI;

4. BO03MOXHO ONPEAETUTH TOIHKO PACUETOM

53. Vkaxwure, Kakas U3 IPEI0JaraéMbIX Mep HE O3BOJIUT YMEHBIIUTh TEMIIEPATYPHbIE
HaMpsOKEHUS B KOKYXOTPYOHOM TEIIOOOMEHHUKE

1. Pa3menienue Ha 1eOPMUPYEMOM yUaCTKE YKPEIUISIOLIErO JIEMEHTA;

2. Pa3memenue Ha 1eOpMUPYEMOM ydacTKe THOKOTO JIEMEHTa;
3. OOecrnieueHrne CBOOOIHOTO yATUHEHUS 1e(hOPMHPYEMOTO DJIEMEHTA;
4. 3amena TpyOHoro myuyka Ha U- oOpa3Hbie TpYOBI.

54. VYxkaxwure, Kakoi criocoO clieyeT UCIO0Ib30BATh JJIS KPEIUIEHUS YyTYHHBIX TpYO B
YYTYHHBIX TPYOHBIX pelieTkax

1. PasBanbIoBka;

2. PasBanplioBKa B KaHaBKaX;
3. Ilaiika;

4. 3ayekaHKa.

55.  VYkaxwure NpaBUIbHYIO 3aBUCUMOCTb ISl IPOBEPKH IIPOYHOCTH Pa3BaJIbILOBKH TPYO B

TPYOHBIX penieTKax

_ O .
brs n-md (6-c)-0,7 <[l
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56.

57.

58.

59.

60.

QT .
3. == 5
q i {” .5 [q]

4. q=%ﬁ[ﬂ-

A

YKaxkuTe, Kakoi crocod coequHeHust TpyO ¢ TpyOHOM penieTkoi o0ecreunBaeTt

HauOO0JIBIIYI0 IPOYHOCTh
1. Pa3BanbloBKa;

2. Caapka;

3. Ilalika;

4. 3auyekaHKa.

YKa)KI/ITe, KaKOC¢ MUHUMAJIbHOC YU CJIO CCIJIOBBIX OIIOPp MOKET OBITH IIpru YCTAaHOBKC

TFOPHU30HTAJIBHOTO aIlllapaTa

1. Opnna;

2. JlBe;

3. Tpu;

4. Yersipe.

yKa)KI/ITe, C KaKoH I1eNIbI0 OJHA U3 OIIOPp I'OPU3OHTAJIBHOI'O allllapaTra, YCTaHOBJICHHOI'O Ha

CEJUIOBBIX OIIOPax, BBIIOJIHIETCS MOABHKHON

1. YmeHblIeHUE HANPSKEHUI B OIOPHOM IIJIUTE;

2. YMeHbIIICHHUE HAIPSHKEHUN B KOPITyCe anmapara;
3. YMeHblIEHHUE HANPSHKECHUH Cpe3aB OIope;

4. VYMeHbllIEHNUE HAPSKEHUH C)KaTus B OMOPE.

YKa)KI/ITe, KaKOC¢ MUHUMAJIBHOC YHCJIO OIIOPHBIX JIall MOXKET OBITH HCIIOIL30BAHO JJIA

YCTaHOBKU BEPTUKAJIBHBIX aIlllapaTOB

1. Hge;

2. Tpu;

3. Yertslpe;
4. Ilects.

yKa)I(I/ITC, C KaKoH I1eNbIO IMPpU YCTAHOBKEC BCPTHUKAJIbHBIX aIllIapaTOB HA OIIOPHBIX JIAllaX

IIPUMEHSIOTCS HAKJIaHbIE JTUCTBI

1. YMeHblLIEHUE HANIPSKEHUM B CTEHKE anmapara;

2. YMeHbllIEHUE HANPSHKEHUH B ONOPHBIX Jalax;

3. YMeHblIEHHE TEPMUUECKUX HANPSIYKEHUH NPU IIPUBAPKE ONOPHBIX Jall U
KOPILyCy aImnapara;

4. YMeHbllIeHUE HAPSHKEHUH B (yHaMEHTaX.

61. Ykaxure, Kakue BECOBbIE Harpy3KU HEOOXOIMMO YUUTHIBATh MPU pacyeTe ONOp KOJIOHHBIX

anmnapaTroB

1. Bec koyI0HHBI B pa0OYUX yCIOBHUSX;

2. MaxkcumalibHbIi BEC KOJIOHBI IPU THAPOUCIIBITAHUIX;
3. MuHuMasbHBIN BEC KOJIOHHBI B YCIOBUSX MOHTAXa;
4. Bce BbllIENIEPEUYHCICHHBIE CITyYau.
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62. VYKaXuTe MAKCUMAJIbHYIO BBICOTY Y4acTKa, HA KOTOPBIE AEIUTCS KOJOHKA MpU
OIIpEeIeNIEHNH U3rM0a0Ero MOMEHTA BETPOBOM HAarpy3Ku

1.

2.
3.
4

h<5m;
h<10m;
h<15m;
h <20m.

63. Ilpu pacueTax KOJIOHHBIX allapaToB Ha BO3/ECICTBUE BETPOBOW HArpy3KH, CTCHKY
KOJIOHHOTO ammapara IIpoBepsIoT Ha:

1.IIpo4HOCTD U KECTKOCTB;

2.YCcTOMYNBOCTD U JKECTKOCTB;

3.IIpoyHOCTb U YCTONYNBOCTH;

4.Y cTOHYMBOCTD U TBEPIOCTD.

64. Ykaxxute npaBUIbHYIO 3aBUCUMOCTD JIJI ONPEICICHUS] MEPUIUOHATIBHBIX
HaHpH)KeHI/Iﬁ B TOJICTOCTCHHOM HWJIMHAPC

PR, +R,’
1.6, = ( & i
RH RB
PR’ R’
2. 5”1: D B 2 1+ h; ’
R, —R, r
PR’ R’
3' 5m_ 2 ? 2 1_ Ié 2
R, —R, v
PR’
4. 5m:%
RH _RB

65. Ykaxure, Kakoil BEJIMYMHE BCET/1a PaBHBI paIMAJIbHbIE HAIIPSKEHHS HA BHEIIHEH
CTCHKC TOJICTCHHOT'O HWJIMHApA

1.

66. YKa)KI/ITe, IMPU KaKHX YCJIOBHAX KOJIBICBBIC HAIIPAKCHUA B TOJICTOCTCHHOM

2
3.
4

0,>0;
0,<0;
0.=0;
0, =0;.

COCyI€ MAaKCUMAJIbHBI 11O BEJIMYNHEC

I. R=R,;

2. R=R,;

3 R= Bt R
2

4. IToCcTOSIHHBI 11O TOJIIMHE CTEHKHU COCyAa.

67. YKkaxure, Kakue HaNpsHKeHUST HE U3MEHSIIOTCS TI0 TOJIIIMHE CTEHKH TOJICTEHHOTO

cocyna

1. MepuanoHaibHbIE;

2. Kounb1eBsie;

3. PamgmanbpHble;

4. Bce BbILLIENIEPEUNCIICHHBIE.
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68. Ykaxure, Kak U3MEHSIOTCS 110 a0COJIIOTHOW BEIMYMHE PaJualibHbIC HAIPSKEHUS
IO TOJIIUHE CTEHKH TOJICTOCTEHHOTO COCy/1a

1. YBennuuBaroTCsi OT BHyTPEHHETO AMaMETpa K BHEIIHEMY;

2. YMEeHbIIAITCA OT BHYTPEHHETO IUAMETPa K BHEITHEMY;

3. He u3MeHSAIOTCS 110 TOJIIIUHE CTCHKH;

4. MOXHO ONpPENETUTh TOJBKO PACUETHOM ITyTEM.

69. Ykaxute NpaBUIbHYIO 3aBUCUMOCTb JUIsl ypaBHeHUs Jlame
Olp+
1. p= |- p+p.

Slo-p°
olp—p
2. B=_|3 ;
Slp+p
r 2
3. ﬂ: —5]¢+p )
Slp-p
5h—p2
4, p=|LF"7Z
/ Slp+p

70. VYxaxuTe npaBUIBHYIO 3aBUCUMOCTb JIJIsl OTIPEICTICHUS TOJIIUHBI CTCHKU
TOJICTOCTEHHOTO COCY/1a, pa0OoTaroIIero B 00J1acTi yIpyro-miacTHYeCKIX

nedopmaruit
1. s:—pD +C;
2fslp-p
S:thc;
4slp-p

3. s=[6]o-mp+C;
4. s=05D(p, -1)+C.

71. B cnyudae, korzaa TemrnepaTypa BHYTPH TOJICTOCTEHHOI'O COCYZa BBIIIE YEM TEMIIepaTypa
CHApY’XH €ro, TeMIepaTypHbIe HANPSHKCHNS Ha BHYTPEHHEH CTCHKE
1.6, >0;

2. 6,<0;
3. 0,=0;
4. 6=0,;

72.  VYkaxwure, Kak OCYUIECTBIIAECTCS aBTOPPETTUPOBAHUE CIUIOIIHBIX TOJICTEHHBIX COCYJIOB

1. IlpenBaputenbHbIM Harpy>KEHUEM COCyZa BHYTPEHHUM JaBICHUEM,
BBI3BIBAIONINM IUIaCTHUECKHE JeOopMallui BO BHYTPEHHUX CIIOSIX COCYAa;

2. llpenBapuTenbHBIM HAarpy>KEHUEM COCyJa BHYTPEHHUM JaBICHUEM,
BBI3BIBAIONINM IIaCTHUECKHE JeOopMallui BO BHEUTHHUX CJIOSX COCYJIa;

3. IlpenBapurenbHbIM Harpe€BOM COCY/a A0 TEMIEPATYPHI, BbI3bIBAIOIIECH
iacTuyeckue Aeopmai BO BHYTPEHHHX CIIOSIX COCY/a;

4. IlpenBapuTenbHOM HarpeBOM COCYAA O TEMIIEPATYPHI, BHI3BIBAIOLIEH
IlacTU4Yeckue AeopMali BO BHEIIHUX CIIOSIX COCYa;
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73. Ykaxure, Kakasi KOHCTPYKIUS 3aTBOPA BHICOKOTO JaBJICHHS HE SIBJISIETCS
CaMOYIUIOTHSIOLIENCA

1. 3aTBOp C MIIOCKUM METAUTMYECKUM OOTIOPATOPOM;

2. 3aTBOp ¢ AETBTOOOPA3HBIM 0OTIOPATOPOM;

3. 3aTBOp ¢ ABYXKOHYCHBIM OOTIOPATOPOM;

4. Bce BbIlLIENEPEUNCIICHHBIE 3aTBOPBHI.

74. Yxaxwure, K KAKOMY CHIOBOMY (akTOpy IpHU pacueTe Ha MPOYHOCTh KopIyca
ammapara 6apabaHHOTO THIIA TIPUBOIUTCS HATPYy3Ka OT MAacChl MaTepHralia BHyTpH
Oapabana

1. CocpenoTo4eHHOMY YCUITHIO;

2. HWsrubaromieMy MOMEHTY;

3. PaBHOMepHO-pacnpeeieHHON Harpy3Ke;
4. JlaBICHUIO.

75. Ykaxure, B KAKOM CEUEHUH KOpITyca anmnapaTa 6apabaHHOro THIA H3rHOaroIuit
MOMEHT UMEET MaKCUMAIbHYO BEJTMUNHY

1. B ceyeHnU HaJ ONTOPHBIMH POJIUKAMH;

2. B cedyeHuun HaJ ymopHBIMHU POJMKAMH;

3. Ha koHue kopmyca 6apabaHa;

4. B cepenune xopmyca 6apabana.

76. Kopnyc anmapara 6apabaHHOTO THIIa HEOOXOAMMO MPOBEPUTH HA
. [Ipo4HOCTB U )KECTKOCTH;
. IIpO4HOCTB M yCTONYUBOCTB;
. YCTOWYHUBOCTB U KECTKOCTB;
. IIpO4HOCTB, )KECTKOCTh U YCTONYUBOCTb.

AW~

77. Ilpu cyMMUpOBaHHE YIJIMHEHUH, BOSHUKAIOIIUX B PE3YJIbTATE
TEMIEpaTypHBIX AedopMaluii Kopiyca amnmnapara 6apadbaHHOTO THIIA, 32 HAYaJI0
OTCYETA IPUHUMAIOT

. Cepenuny xopmyca;

. Kpai1t xopmyca;

. bannaxx HaJ1 OMOPHBIMU POJIMKAMU;

. bBangaxx Mex 1y ynOpHBIMH POJTMKAMU.

AW~

78. Ilpu pacuete Kopiyca amnrmapaTta 6apabaHHOTO THIIA Ha )KECTKOCTh C
JIOTTYCKaeMbIMH BETHYMHAMH CPAaBHUBAIOT

1. OTHOCUTENBHBIN MPOTUO KOPITyCa;

2. MakcumanbHbIe HaMpsKEHHs U3ruda B KOPITyce;

3. MakcuMallbHbIC TeMITepaTypHbie aedopMammu Kopiyca;

4. MaxkcuManbHbIE HAMPSKEHHSI COKATUS B KOPITyCe.

79. Ilpu pacuere 6aHgaxel annaparoB 6apabaHHOrO TUIMA € JAO0MYCKaeMbIMU
BEJIMYMHAMU CPABHUBAIOT

5. HanpsoxeHus u3ruba v HanpspKeHUE pacTsDKEHHs B OaHaxe;

6. Hanpspkenne u3rn0a 1 KOHTaKTHBIC HANPSDKCHUS B OaHIaxe;

7. HanpsbkeHue pacTsSHKEHUS M HApsDKEHUS CKaTusl B OaHaxe;

8. HamnpsikeHune cpe3a v HanpsDKEHHUE CHKaTHs B OaHIaxke.

80. IlImprHa OMMOPHBIX POJIMKOB B armmapaTax 0apaOaHHOTO THIIA JTOJDKHA ObITH
9. bomnbiie mupuHbl OaHIaKAa;
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10. MeHbI1e MpHUHBI OaHAAXKA;
11. PaBHa mmpuHe OaHgaxa;
12. PaBHa mupuHe YIOPHBIX POJIUKOB.

81. Jlns gero ciy’kat yropHbIE POJIMKH B armapaTte 6apabaHHOTO TUIIA
13. Jlna oGecrnieueHust BpaiieHus 6apadana;
14. Jli1s1 yMeHbIIICHUs HAPSDKEHUH B KOpITyce OapabaHa;
15. JIns yMeHbILIEHUS HArpy3Ku Ha ONIOPHBIE POJIUKU;
16. Iy mpenoTBpaliieHust 0CEBOro rnepemMenienus oapadana.

82. Kak 10/KHBI COOTHOCUTCS IIPOYHOCTH MAaTEPHAIIOB, U3 KOTOPOTO U3TOTOBJICHBI
0aHIaX¥ 1 OTIOPHBIE POJIMKH ammapaTa 0apabaHHOTO TUTIA
17. mpouHOCTH MaTepHasia OaHaxa T0JDKHA OBITh BBIIIE TPOYHOCTH
MaTepuana OlMOpHOTO POJIHKA;
18. mpoYHOCTH MaTepuaa OTIOPHOTO POJUKA JOJKHA OBITH BBIIIE TPOYHOCTH
MaTepuana OaHgaxa;
19. 6anaaXu 1 ONOPHBIE POJUKU 0053aTEIHHO JTOHKHBI OBITh U3 OJTHOTO
MaTepuana;
20. cooTHOIIEHNE TPOYHOCTH 3aBUCHUT OT CKOPOCTHU BpaleHus 6apadbana.

83. Kakoil u3 MOMEHTOB JIOJIKEH YUUTHIBATHCS IIPU OMPEIEIIEHUN MOLIIHOCTH
NpUBO/IA amnmapara 6apabaHHOIO THIA

21. M3rubaromuii MOMEHT, ICUCTBYIOIIHI Ha KOpITyc 6apabaHa;

22. BeTpoBoii MOMEHT, IEUCTBYIOIINIA Ha OapabaH;

23. MOMEHT OT CHJI TSIKECTH MaTepHaia

24. Bee BbILIENIEPEUNCIIEHHBIE MOMEHTBHI.

Kinroun IMpaBUJIbHBIX OTBCTOB Ha TCCThI:

1)=2; 2)=3;3)=2; 4)—1; 5)=3; 6)=2; 7)=2; 8)—1; 9)—2; 10)—2; 11)—4; 12)-3;
13)-2; 14)—1; 15)-3; 16)—4; 17)=2; 18)—1; 19)—2; 20) —4; 21) — 4; 22) — 3; 23) —
1; 24) — 2; 25) — 2; 26) — 2; 27) — 3; 28) — 3; 29) — 4; 30) — 3; 31) — 3; 32) — 3; 33) — 4; 34) - 1;
35)—3;36) — 3; 37) — 1; 38) — 1; 39) — 4; 40) — 3; 41) — 2; 42) — 3; 43) — 1; 44) — 4; 45) — 2; 46)
—1;47) - 1; 48) — 4; 49) — 3; 50) — 2; 51) — 3; 52) — 2; 53) — 1; 54) — 4; 55) — 4; 56) — 2; 57) — 2;
58)—2;59) — 1; 60) — 1; 61) — 4; 62) — 2; 63) — 3; 64) — 4; 65) — 3; 66) — 1; 67) — 1; 68) — 2; 69)
—1;70) —4; 71) = 2; 72) — 1; 73) — 1; 74) — 3; 75) — 4; 76) — 1; 77) — 4; 78) — 1; 79) — 2; 80) — 1;
81)—4;82)— 1; 83) - 3.

TemaTuka pacyeTHoO-rpapuUeCcKUX 3aJaHUM
1o Kypcy «TexHoJ1orus moJJuMepHOro MallIMHOCTPOCHU D)

1. Pacder TonmuHbI CTEHKH 00€Yaliku, HarpyXEHHOW BHYTPEHHUM
U30BITOYHBIM JIaBJICHUEM.

2. Pacder ToNIUHBI CTEHKU 00€YalKK, Harpy>KEHHON HAPYKHBIM JTaBJICHUEM.

3. PacdeT TONMHBI BBITYKJIOrO JHUILA, HATPYKEHHOTO BHYTPEHHUM
M30BbITOYHBIM JIaBJICHUEM.
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4. PacyeT TONIIMHBI BBITYKJIOTO JHUINA, HATPYKEHHOT'O HAPY>KHBIM

JABIICHUEM.

PacdeTt ToamMMHBI IJIOCKOTO JHUIIA.

6. PacdeT TONIIMHBI KOHUYECKON 00€UaliKu, Harpy>KEHHOW BHYTPCHHUM
U30BITOYHBIM JIaBJICHUEM.

7. PacyeT TOJNIIUHBI KOHUYECKON 00eUaiiky, Harpy>KeHHOW Hapy>KHBIM
JIABJICHUEM.

8. VYkpereHue o0eyailku KOJIbIIAMU KECTKOCTH.

9. PacueT ykperuieHus: OTBEPCTHUH.

10. PacdeT cejioBbIX omop.

11. Pacuer onop Tuma «iamnsb».

12. Pacyer onop ThIa «CTOMKW.

13. Pacuet onop KOJIOHHBIX anIaparTos.

14. Pacuet TeMIiepaTypHbIX HANPSHKEHUH B KOKYXOTPYOHOM TEMJI000OMEHHUKE.

15. Pacuer AB/I.

16. Pacuer 6apabaHHON CYIIMIIKU.

)}

TemaTnka KypCcOBBIX IPOEKTOBNO Kypcy « TexHoI0rus 1moJuMepHOro
MAaIIHHOCTPOCHU D)
KoHncTpykTuBHas pa3paboTka 1 MPOYHOCTHOM pacueT KOXKyXoTpyOHOTro
TEII000MEHHUKA.
KoHcTpykTuBHasA pa3padoTKa M MPOYHOCTHOM pacyeT BBIIAPHOIO aIapara.
KoHcTpykTuBHAsA pa3padoTKa U MPOYHOCTHOM pacyeT peKTU(UKALMOHON
KOJIOHHBI.

TemaTuka KypcoBbIX padoT 1o Kypcey «TexHoJsiorusi no1MMepHOro
MAaIIMHOCTPOCHUSD)
[IpouHOCTHOM pacyeT KOKyXOTpyOHOTO TEIIIOOOMEHHUKA.
IIpoyHOCTHOM pacyeT BBIIIAPHOrO armapara.
[IpouHOCTHOM pacueT peKTU(PUKAITMOHON KOJTOHHBI.
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IIpuMepsI IK3aMEeHANMOHHBIX 3aIaHU I
1o AucHUILIUHE « TeXHOJI0rus MOJIMMEPHOTr0 MAIIUHOCTPOCHUS».

MUWUHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHUS POCCUNCKOU ®EJIEPATINH
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/EHUE
BBICHIEI'O OBPA3OBAHMSI
MOCKOBCKUM TTOJIMTEXHUYECKUN YHUBEPCUTET (MOCKOBCKMIA OJIUTEX)

(DaKyHLTeTXHMquCKOﬁ TEXHOJIOTUU U OHOTEXHOIOTUU
I[I/ICIII/IHJ'II/IHEIZ TexHomorus NMOJIMMEPHOT'0 MAIIMHOCTPOCHU L
O6p330BaTCJ'IBHa$[ nporpamma ((BCSOTXOZ[HBIG TCXHOJOI'MHM XUMHYCCKUX U HC(I)TSXI/IMI/I‘ICCKI/IX MNpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Nel.
1. OcHOBHBIE TpeOOBaHMSL, TPEABABISIEMbIC K KOHCTPYKLIUSAM aIapaTos.

2.PacueT TOHKOCTEHHBIX 00e4aeK, Harpy>KeHHBIX BHYTPEHHUM HN30BITOYHBIM JaBICHUCM.
3.Knaccudukarus ¢nanues. Onpenenenue 00ITOBON Harpy3KH.

3aBenyromuii kadenpoit / /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OEPA30BAHUS POCCUMCKOM ®EEPALIMNA
®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
MOCKOBCKHWH OJUTEXHUYECKU YHUBEPCUTET (MOCKOBCKHU MOJIUTEX)

DaKyIbTETXUMHUIECKON TEXHOJIOTHH U OMOTEXHOJIOTHHI
Jucnuminza: TexHos10rys NoJIMMEpPHOro MallIMHOCTPOEHUS
O06pasoBarenbHas mporpaMmma «be30TX0HbIC TEXHOIOTHH XUMHYCCKIX M HEPTECXUMHUYCCKUX POU3BOICTBY»

3K3AMEHAIIMOHHBIN BUJIET Ne2.

1. BrausHue MeETONOB M3TOTOBJICHHMS HAa KOHCTPYKIWIO ammaparoB. OcoOeHHOCTH
KOHCTPYUPOBAHUS JINTON U CBAPHOM aIlraparypsl.

2.PacyeT TOHKOCTEHHBIX 00€4aeK, HarpyKCHHbIX BHYTPEHHHM H30BITOYHBIM JABICHHUEM.
VYKpenuieHne KoiablamMH )KECTKOCTH.

3.Knaccudukanus dumannes. [lopsaok pacuera.

3aBenyroumii kadeapoit / /
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MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUVICKOW ®EJIEPAITN
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
BBICIIET'O OBPA3OBAHMS
MOCKOBCKUH TTOJIMTEXHUYECKUW YHUBEPCUTET (MOCKOBCKMIA TOJIUTEX)

(I)aKyJIBTeTXI/IMI/I‘ICCKOI\/'I TEXHOJIOTUU U OHOTEXHOJIOTHUU
I[I/ICI_[I/IHJ'II/IHaZ TexHomorus MOJIMMEPHOT0 MAalIMHOCTPOCHUSL
O6p330BaT€J'IBHa$I nporpamma ((BCBOTXOZ[HBIG TCXHOJOIMH XUMHYCCKUX U HC(bTeXI/IMI/I‘ICCKI/IX MNpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Ne3.

1. BiusHue MeETONOB H3IOTOBJIECHHMS HAa KOHCTpYKIMIO ammaparoB. OcobeHHoCTH
KOHCTPYHUPOBAHMS alnaparoB U3 JErMPOBAHHOM CTaJId U SMAJIIMPOBAHHOM aIIapaTyphl.

2.Pacuer anmaparoB, pabOTaIOMIKX MO HAPYKHBIM JIaBICHHEM.

3 Knaccudukamuss  ¢annes. Ompenenenne OontoBoil  Harpy3ku. Pacuer mpouHocTH
HEMETATMYECKHUX MPOKIAIOK.

3aBenyromuii kadenpoit / /

MUWUHUCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHUS POCCUNCKOUN ®EJIEPATINU
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/JEHUE
BBICHIEI'O OBPA3OBAHMSI
MOCKOBCKUM TTOJIMTEXHUYECKUN YHUBEPCUTET (MOCKOBCKMIA OJIUTEX)

(DaKyHLTeTXHMquCKOﬁ TEXHOJIOTUU U OHOTEXHOIOTUU
I[I/ICIII/IHJ'II/IHEIZ TexHomorus NMOJIMMEPHOT'0 MAIIMHOCTPOCHUSL
O6p330BaTCJ'IBHa$[ nporpamma ((BCSOTXOZ[HBIG TCXHOJOI'MHM XUMHYCCKUX U HC(I)TSXI/IMI/I‘ICCKI/IX MNpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Ned.

1. BnusHue METOJOB M3rOTOBJCHMS Ha KOHCTPYKIHMIO anmaparoB. OcobeHHOCTH
KOHCTPYUPOBAHHUS CBAPHOM ammapaTypbl, M3rOTOBJICHHOW U3 JIETUPOBAHHOM CTaJIHU.

2.Pacuer Ha yCTOMYMBOCTH KOPOTKHUX M JUIMHHBIX HWIMHIPUYECKUX 00eYaeK.

3.KoHCTpyKIMK ¥ TUIIBI (PIIAaHIIEBBIX coeMHEeHN. DopMa MPUBAIOUYHBIX TOBEPXHOCTEH.

3aBenyroumii kKadeapoit / /
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MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUVICKOW ®EJIEPAITN
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
BBICIIET'O OBPA3OBAHMS
MOCKOBCKUH TTOJIMTEXHUYECKUW YHUBEPCUTET (MOCKOBCKMIA TOJIUTEX)

(I)aKyHBTeTXHMH‘ICCKOﬁ TEXHOJIOTUU U OHOTEXHOJIOTHUU
Z[I/ICI_[I/IHJ'II/IHaZ TexHomorus TIOJIMMEPHOTO MAaIIMHOCTPOCHU
O6p330BaT€J'IBHa$I nporpamma ((BCBOTXOZ[HBIC TCXHOJOIMH XUMHYCCKUX U HC(bTeXI/IMI/I‘ICCKI/IX MNpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Ne5.

1. KonctpyupoBaHue amnmapaToB M3 LBETHBIX MeTauioB. CrocoObl MONy4eHHUsS HEepa3hbeMHBIX
COEMHEHHIA.

2.Knaccuduxanus qaum. Pacuer KOHUYECKHUX M TITOCKUX THUII.

3.0npenenenue 60ITOBOM HArpy3kH (UIaHIIEBOTO coequHeHus. PacyeT uncna 601TOB.

3aBenyrommii kadeapoit / /

MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S POCCUNCKOMN ®EJIEPALIUN
(DEI[EPAH])HOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHUSI
MOCKOBCKHH ITOJUTEXHUYECKUI YHUBEPCUTET (MOCKOBCKHUM MMOJUTEX)

q)aKyaneTngnquKoﬁ TEXHOJIOTUN U OHOTEXHOIOTUN
I[I/ICLII/IHJ'II/IHai Texuomorus MOJIMMEPHOT'0 MAIIMHOCTPOCHU
O6pa30BaT€J'ILHaH nporpamma ((BCSOTXO,HHLIG TCXHOJIOT'MH XUMHWYCCKUX U HC(l)TeXI/IMI/I‘ICCKI/IX MMpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Ne6.

1. OcHOBHBIEC TPEOOBAHMS, IPEABABIIEMbIE K KOHCTPYKIIMSIM armnaparos.

2.Knaccuduxauus nuum. HasHaueHwe u oOmacTh HpuMeHeHHUs. PacdeT BBIMYKIBIX THUII,
Harpy>KEHHBIX BHYTPSHHUM H30BITOYHBIM JIaBJICHUCM.

3.Pacuer ykpernuieHus: OTBEPCTHI B CTEHKaX armaparos.

3aBenyromuii kadenpoit /
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MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUVICKOW ®EJIEPAITN
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
BBICIIET'O OBPA3OBAHMS
MOCKOBCKUH TTOJIMTEXHUYECKUW YHUBEPCUTET (MOCKOBCKMIA TOJIUTEX)

(I)aKyHBTeTXHMH‘ICCKOﬁ TEXHOJIOTUU U OHOTEXHOJIOTHUU

I[I/ICI_[I/IHJ'II/IHaZ TexHomorus TIOJIMMEPHOTO MAaIIMHOCTPOCHU
O6p330BaTCJ'IBHa$I nporpamma ((BGBOTXOZ[HBIG TCXHOJOIMH XUMHYCCKUX U HC(bTeXI/IMI/I‘ICCKI/IX MNpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Ne7.

1. Bnusuue MCTOOOB HU3TrOTOBJICHUA Ha KOHCTPYKIHUTIO arraparos. OcobenHocTu

KOHCTPYHUPOBAHUS JINTOM U CBAPHOM aIllapaTypsl.
2.Knaccuduxanus anum. Hasznauenne um oOnacTb npuMeHeHUs. Pacder »/uIMNTHUECKHUX H
IJIOCKUX JHUIL, HArPY>KEHHbIX BHYTPEHHUM U30BITOYHBIM JIaBIICHUEM.

3.Pacuet o6euaiiku oz JeicTBUEM M3rnOAIONIEr0 MOMEHTA.

3aBenyroumii kadeapoit

MUHUCTEPCTBO HAYKM U BBICIIET'O OFPA30OBAHM S POCCUMCKOM ®EJEPALIMNA
®EJIEPAJILHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUNS
MOCKOBCKUM OJIMTEXHUYECKUIT YHUBEPCUTET (MOCKOBCKHUI IMOJIUTEX)

q)aKyaneTngnquKoi& TEXHOJIOTUN U OMOTEXHOIOTUH

I[I/ICIII/IHJ'II/IHEIZ TexHomorus MOJIMMEPHOT'0 MAIIMHOCTPOCHUSL
O6pa30BaT€J'ILHa${ nporpamma ((BCSOTXOﬂHLIe TCXHOJIOTMH XUMHWYCCKUX U He(l)TeXI/IMI/I‘ICCKI/IX MMpOU3BOACTB»

9K3AMEHAIIMOHHBIU BUJIET Ne8.
1. BrusHue METOHOB W3rOTOBIEHHS HAa  KOHCTPYKIHMIO ammaparoB. OcoOeHHOCTH
KOHCTPYUPOBAHUS alaparoB U3 JErUPOBAHHON CTAJIM U SMAIMPOBAHHOMN anmapaTyphbl.
2.Pacuet ykperuieHus: OTBEpCTHI B CTEHKaXx armaparos.
3.Pacuer obeuaiiku 1Moy 1EHCTBHEM OCEBOTO C)KUMAFOIIETO YCHITHSI.

3aBenytoumii kadeapoit
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MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHU S POCCUVICKOW ®EJIEPAITN
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/EHUE
BBICIIET'O OBPA3OBAHMS
MOCKOBCKUH TTOJIMTEXHUYECKUW YHUBEPCUTET (MOCKOBCKMIA TOJIUTEX)

(I)aKyHBTeTXHMH‘ICCKOﬁ TEXHOJIOTUU U OHOTEXHOJIOTHUU
Z[I/ICI_[I/IHJ'II/IHaZ TexHomorus TIOJIMMEPHOTO MAaIIMHOCTPOCHU
O6p330BaT€J'IBHa$I nporpamma ((BCBOTXOZ[HBIC TCXHOJOIMH XUMHYCCKUX U HC(bTeXI/IMI/I‘ICCKI/IX MNpOU3BOACTB»

3K3AMEHAIIMOHHBIN BUJIET Ne9.

1. BiusHue MeETONOB H3IOTOBJIEHHMS Ha  KOHCTpyKIMIO ammaparoB. OcobGeHHoCTH
KOHCTPYHPOBAHUS CBAPHOH armapaTypbl, U3TOTOBICHHOW U3 JISTHPOBAHHOW CTAJIH.

2.PacueT TOHKOCTEHHBIX 00e4aeK, Harpy>KeHHBIX BHYTPEHHUM HU30BITOYHBIM JaBICHUCM.
3.Pacuer obOeuaiiku o AeiiCTBHEM MONEPEUHOTO YCUITHSL.

3aBenyrommii kadeapoit / /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OEPA30BAHUS POCCUMCKOM ®EJEPALIMNA
DENEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXEHWE
BBICIHIEI'O OBPA3BOBAHUA
MOCKOBCKUWH [OJUTEXHUYECKU YHUBEPCUTET (MOCKOBCKHU MOJIUTEX)

@DakyIbTEeTXUMHIECKOH TEXHOJIOTHN ¥ OMOTEXHOIOTUHI
JuctummHa: TexHOIOrusa HOINMEPHOTO MAIlTMHOCTPOCHHUS
O6pazoBarenpHas nporpaMMa «be30TX0IHbIE TEXHOIIOTHH XUMHYECKUX 1 HEPTEXUMHUYECKUX MPOU3BOJICTB»

3K3AMEHAIIMOHHBIN BUJIET Nel0.

1. KOHCprI/IpOBaHI/Ie arraparoB M3 LBCTHBIX METAJUIOB. CniocoOsbl MOJIYYCHHUA HEPA3ZBbCMHBIX

COECIUHEHUN.
2.PacyeT TOHKOCTEHHBIX 00€4aeK, HArpyKCHHbIX BHYTPEHHHM H30BITOYHBIM JABICHHUEM.

VkpenneHue KobLaMu KECTKOCTH.
3.Pacuet obeuaiiki Ha yCTOMYMBOCTb MO COBMECTHBIM JAEHCTBHEM HArpy3oK.

3aBenyroumii kadeapoit / /
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