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1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHUA OJUCHUILIIMHBI —

METOHOB, CpPEACTB,

KOHKYPEHTOCIIOCOOHON MAaITMHOCTPOUTEIBHOM MPOLYKITUH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

IoATOTOBKA 6aKaJ1aBpa, BJIAZACIOMICTO COBOKYITHOCTBIO
Ccroco0oOB U IIpUEMOB, HAIIPABJICHHBIX Ha CO3JdHHC W IIPOU3BOJACTBO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a3preTC}I JaHHass AJUCHUIIIIMHA:
(1)I/I3I/IK3,, XUMU, MCXaHHUKA, aBTOMATHU3allUA TEXHOJIOTHYCCKUX ITPOLCCCOB B MAILIMHOCTPOCHUU.

I[I/ICL[I/IHJII/IHBI U IPaKTUKH, OJI1 KOTOPbIX OCBOCHUC I[ElHHOfI JUCHUITIINHBI HGO6XOIII/IMO KakK
MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BbIHYCKHOfI KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHagukaTopbl JOCTHKEHUS

KOHTPOJINpyeMble . IlnanupyemMble pe3y/ibTaThl
pompy KOMIIeTeHI Uit Py pesy
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(KoJ1 1 HAMEHOBAHUE)
[1K-4. Cnocoben | [1K-4.1. OmpenensieT TEXHOJOTH- | 3HAET  HPHUEMbl  MPUMEHEHUS
OCYIIECTBIISITh TEXHOJIO- | YECKHE  CBOMCTBA  MaTepHasia | pelIeHUs TBOPYECKUX 3a7ad B
TUYECKYK0 TOATOTOBKY | J€Tajeil MalllMHOCTPOCHUS MIPaKTUKE MAaIIMHOCTPOUTEIBHBIX

IIPOU3BOJCTBA  JIeTalei
MAaIIMHOCTPOEHUS Cpel-
HEH CII0KHOCTH

[IK-4.2. Ompenensier KOHCTPYK-
TUBHBIE OCOOCHHOCTH  JieTayieit
MalIMHOCTPOEHUS

[IK-4.3. Amnanusupyer TexHHUE-
cKue TpeOoBaHMsl, IPEAbSBISEMbIE
K JIeTaJIsIM MalllnHOCTPOCHHUS
[IK-4.5. OcymectBiser BbIOOD
TE€XHOJOTMYECKUX METOJOB IOy~
YEHUS 3arOTOBOK neranen
MAaIIUHOCTPOCHHUS

IIK-4.6. OcymecTtisier BbIOOP
CPEICTB TEXHOJOIMYECKOIO OCHa-
IIEHUsT TIPOU3BOJICTBA, HEOOXOIH-
MBIX JJIS peanu3aluu pas3pabdo-
TaHHBIX TEXHOJIOTHYECKHUX
MIPOLIECCOB M3TOTOBJICHUS JA€Tajiel
MalIMHOCTPOEHUS

MIPOU3BOJICTB, 3aKOHBI Pa3BUTHUSA
TEXHUYECKUX CHUCTEM; METOLUKY
BBIBJIICHHSI ~ NPOTUBOPEUYUN B
TEXHUYECKUX 3a/ladax; METOHbI,
NpaBUJia ¥ TPHUEMBl pEUICHUS
TBOPYECKUX 3aJa4

YMeer BBIABIATH aJIMHHHUCTpA-
TUBHBIE, TEXHUYECKHE U (hr3znye-
CKHE MPOTUBOPEUYUS B PEATBHBIX
TEXHUYECKUX 3aJa4aX COBPEMEH-
HOTO NPOM3BOJCTBA, HCIIONB30-
BaTh 3aKOHbI Pa3BUTHUS TEXHHUYE-
CKMX CHCTEM INIpU pEUICHUH
TEXHUYECKUX 3a7a4, MCIOIb30-
BAaThb METOJbI, IPABWIA, MPUEMBI
pelIeHusl TBOPUYECKUX 3aJad IpU
penIeHny 3a/1a4 CeUalbHOCTH

Bnageer HaBplkamMHM — pellIEHUs
TEXHUUYECKUX 3a/lay U HCIOIb30-
BaHUS pE3YJIbTaTOB MCCIEN0BA-
HUH M pa3pabOTOK B MpaKTUKE
MalIMHOCTPOUTENBHBIX  IIPOU3-
BOJICTB, HaBBIKAMU  PELICHMS
TEXHUUYECKUX 3aJad CIelualb-
HBIX  JUCUMIUIMH  METOJaMH
TEXHUUYECKOT0 TBOPUECTBA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bu = = = ®opMbI TEKYIEro
oy HaunmeHnoBanue TeM 3aHATHH o = = KOHTPOJIsA
Monyas (pa3aen) yueOHOI . = @ = | MUHTEepaKkTHUB, 4.
(yueoHoli paGoThI) 5 2 s (HauMeHOBaHHUe
padoThI &} 8 4
OLICHOYHOI'0 CPeJCTBA)
Paznen 1. O6mue Tema 1.1. Tunst Texunueckux 3anay (T3).
A = Jlex . nad (T3) 8 2 — — Bormpocs! k 3auery
MOJIOKEHHUS BrisiBnenne nporuBopeunii B T3
Tema 1.1. Tunsl Texunueckux 3anay (T3).
Cp . nad (T3) 8 2 — — Bomnpocsr k 3auety
BrigaBnenne npotuBopeunii B T3
Paznen 2. Mero Tema 2.1. Pa3znenenue npoTuBopedrst BO
A 8 Jlex A p p 8 2 — — Bomnpocsr k 3auety
paszeneHus MpOTUBOPEUHS BpEMEHU
Tema 2.1. Paznenenue npoTuBopedrs BO
Cp A P P 8 2 - - Bomnpocs! k 3auety
BpEMEHU
n [Ipaktuueckas padota 1. Pazagenenue 8 12 B B OTyeT no NpakTUYECKOu
P MIPOTUBOPEYHS pabote 1
Tewma 2.2. Paznenenne mpoTUBOPEUHS B
Jlex A P P 8 2 - - Bompockr k 3auety
MIPOCTPAHCTBE
Tema 2.2. Paznenenue npoTUBOpEUHs B
Cp & p p 8 3 - - Bompockr k 3auety
MIPOCTPAHCTBE
Paznen 3. OMnupuueckue Tema 3.1. O0benuHEHNE-paA3/ICICHNUE.
A p Jlex A pasa 8 2 - - Bompockr k 3auety
npaswia pemenus T3 Yupyrocts. Jlunamuunocts. [logobue
Tema 3.1. O6benuHEHNE-pa3/ICICHNUE.
Cp A pasa 8 3 - - Bompockr k 3auety
Yupyrocts. Jlunamuunocts. [logobue
Tema 3.2. KpuBonuneitHocts. Bpen B
Jlex P pea 8 4 - - Bompockr k 3auety
1oJb3y. COCTOsTHUE
Tema 3.2. KpuBonuneitHocts. Bpen B
Cp P pex 8 3 — — Bomnpocsl k 3auery
1oJb3y. CoCcTosiHUE
Pa3nen 4. BenonbHblit Tema 4.1. ITonarue o Benoze. [loctpolika
Jlex 8 4 — — Bomnpocsl k 3auery
aHanmu3 T3 BENoJIsl. YJIYYIIEHUE BEMOJIsS
N [TpakTudeckast pabota 2. BenonbHbIi 8 12 OTyeT no npakTUYeCKOu
P aHaJIN3 pabote 2
Tewma 4.1. ITonsatue o Benone. Jloctporika
Cp Hloctp 8 3 — - Bomnpocs! k 3auety

BCITOJIA. YnqueHHe BCIIOJIA




Bu = = = ®dopMBI TeKyIIEro
8 . HaumeHoBaHue TeM 3aHATHI 3 = = KOHTPOJs
Mopnyas (pa3naein) y4eOHoi . = 2 = | UuTepakTus, 4.
(yueOHoli paGoThI) 5 2 s (HauMeHOBaHHUe
padoTsbI &) S =
OLICHOYHOI'0 CPeJCTBA)
Jlex Tema 4.2. Hanctpoiika Benosis 8 8 — — Bonpocsl k 3auety
Cp Tema 4.2. HancTpoiika Benoss 8 3 — — Bomnpock! k 3auety
Cp [TonroroBka K 3a4ery 8 8,75 | — —

ITA 8 0,25 | —
Hroro: 108 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jns >pPeKTHBHOTO M3y4eHUs NUCHUILIMHBI M PeaTU3alliid KOMIIETEHTHOCTHOTO IOIXOZa
npeycMOTpeHa TpaAullOHHas ¢GopMa oOyueHHs (JIEKIUHU, MPAKTHYECKUE 3aHATHS U CaMOCTO-
AaTeabHas padboTa).

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

1. T'ne6oB N.T. Meroapl TEXHHMYECKOTO TBOpYECTBA [DJIEKTPOHHBIA pecypc] : yueOHOe
nocobue / N.T. 'me6oB. — 2-¢ uzn., crep. — Cankt-IlerepOypr : Jlans, 2017. — 112 ¢. — ISBN 978-5-
8114-1817-6.

2. lllycroB M.A. Meroau4eckue OCHOBBI  HMHKCHEPHO-TEXHHMYECKOTO  TBOPYECTBA
[DnexTponHsbIi pecype] : monorpadus / M.A. lllycroB. — Mocksa : UHOPA-M, 2015. — 128 ¢. —
(Hayunas mbicip). — ISBN 978-5-16-009927-9.

3.Topneee A.B. OCHOBBI TEXHHYECKOTO TBOpYeCTBa : Yy4eOd. mocoOWe Jisi CTy/I.
mammHocTpouT. cren. Y. 1 / A.B. T'opnees ; TI'Y ; ABromex. un-t ; xad. «OOopynoBanue u
TEXHOJIOTUM MAIIMHOCTPOHT. mp-Ba». — Tomesattr : TI'Y, 2008. — 213 c. — bubauorp.: c. 211. —
ISBN 978-5-8259-0451-1.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemecr Kox xonTposmpyemoii HaumenoBanue
P KOMIIeTeHIIUH (WJIN ee YACTH) OILIEHOYHOI0 CPeICTBA
[TpakTrueckue 3ananus 1-2
8 [1K-4
Bomnpocki k 3auery 1-24

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEero KOHTPOJIst
7.2.1. IpakTHYecKHe 3aTaHUA
IIpakTuyeckasi pabora 1. Paznesenune npoTruBopeunsi

3agaua 1. B meraminueckoM Kopmyce mpudopa MMeeTcs IiIyxoe OTBEpCTHE, B KOTOpOe
3ampeccoBaH Mmapuk. Yepe3 HEKOTOpOE BpeMsl €ro HYKHO H3BJIEYb, HO CHENaTh 3TO TPYIHO.
Pa3z0opHble KOHCTPYKIIMU HE A0MyCKatoTcs. PeluTe mocTaBiaeHHyYIO 3a1ady.

3apava 2. [Ipu BeIIIaBKE HUKEINS I YIAJICHHUS BPEIHBIX MPUMECEH, HAIpUMEp, CEephl, B
neub depe3 40-50 crnenuanbHBIX OTBEPCTHH — (GypM —IIpoayBaloT Bo3ayX. Ho oH oxjakaaeT
MeTaJlT OKOJIO HUX, U HaJl KaKI0W (GypMOH HapacTaeT KO3BIPEK U3 OTBEPJIEBIIETO paciuiaBa. YToObl
KO3BIPDbKM COBCEM HE NEPEeKpbUIN (YypMBL, MX MPUXOJUTCS TMEPUOJUYECKH COUBATH JIOMOM.
[Tpennoxute pernieHne mpooIeMsl.

3apgauya 3. B pecnybnuke banrnanem pacter 13 MHUIIMOHOB (PMHMKOBBIX HaJIbM. 3a CE€30H
o/iHa nanpMa jaeT cbiiie 200 IUTPOB COKa, U3 KOTOPOTo NMPUTOTaBIMBAIOT MaibMOBbIN caxap. Ho
Juis cOopa coka HY)KHO C/eaTh HaJpe3 Ha CTBOJIE MOJ caMOi KpoHOH. A 3T0 20 METpOB BBICOTHI.
[Ipennoxute pemeHne mpoOIEMBbI.

3agaua 4. B nocnenHee BpeMs Bce OoJjblliee NPUMEHEHHE HAXOAAT Cy/Aa TUIA «peKa- M
Mope», MO3BOJISIONINE TPAHCIIOPTUPOBATh TPy3 Oe3 meperpysku. s Toro, yToObl BBLAEP)KUBATH
MOPCKHE IITOPMBI, KOpalb OJDKEH o0JazaTh XOpOIIeH yCTOWYMBOCTHIO. Jlydiie Bcero sTomy
TpeOOBaHUIO OTBEYAeT KaTaMapaH — CYJHO ¢ JABYMs Kopmycamu. Ho Ha peke MOryT BcTpedarbes
y3KH€ MeCTa, IJie Takoi Kopaliib He cMoskeT npoiiTu. [Ipeanoxure perenne npooiIeMsl.

3apmaya 5. [lpu mpom3BOACTBE KAYECTBEHHBIX CTaJe B HUX BBOAAT OOJBINOE YHCIIO
JETHPYIONMIUX JT00aBOK — KPEMHUH, alIFOMUHUHN, MOJUOACH, XpoM U Ap. JIo0aBKH eIie J0 BBITycKa
CTajli MOMENIAIOT B KOBII B BHUJE IMOPOIIKA, B KOTOPOM HMX COOTHOIIEHUE CTPOTrO AO3UPOBAHO.
OpHako TpH BBITYCKE CTadd €€ CTpysd BBIOMBAeT W3 KOBIIA YacTh J100aBOK. UTO HYXHO
PENPUHSTH, YTOOBI U30€XKaTh 3TOr0?

3agaya 6. OOMOTKM 2JIEKTPUYECKUX MAIIUH 3aKJIJBIBAIOT B Ta3bl, CACIIaHHBIC B JKeJe3e
CTaTopa, M IJIOTHO MPMKMMAIOT MJIACTMACCOBBIMM BKJIIBIIIAMH, UMEIOLIUMH B C€YeHUU (GOopMy
JACTOYKMHOTO XBOCTa. EciM BKIagblll BBIIOJHWUTH IO pa3Mepy Masa, OH OyaeT HaJaeKHO
yIep>KUBaTh OOMOTKY, HO €ro TPYAHO BCTaBJIATh, MPUXOAUTCS MPUMEHATh MOJIOTOK, YTO MOXKET
CTaTh MPUYMHON MOBPEXICHUS 0OMOTKH. Eciy e BKJIaJbIII BRIIOJHHUTH C 3a30pOM, TO BCTABHTh
€ro He CII0KHO, HO KpeIyIeHne He OyJeT HaJeKHBIM, BO3MOKHBI BUOpAIIi OOMOTKH.

3agaya 7. CBapka TpeHMEM — OAMH U3 CaMbIX IMPOCTBIX CIIOCOOOB COEAMHEHUS
MeTauIn4eckux aetanedl. OHy JIeTalb 3aKpeIuISiOT HEMOJABUKHO, a APYryl0 OBICTPO BpalLaioOT.



Kaxk Toybko neTanu conmpukacaroTcsi, B MECTE KOHTAKTa TEMIIEpaTypa Pe3KO MOBBIIIAETCS, METaLI
pacmiaBisieTcs. B 3TOT MOMEHT JieTanu CKUMArOT, U OHU CBapUBAIOTCSL.

[IpencraBuM CUTyalHIO: B [IeXe HY)KHO CMOHTHPOBATh TpyOonpoBoa u3 10-MeTpoBbIX TPYO.
Cranok Juis BpauieHus TpyO He momemaercs B 1exe. JleMoHTupoBaTh 000pyAOBaHUE HENb3s —
CJIOXKHO M JOpPOTO, MPUJETCS OCTAHABIMBATH MPOU3BOACTBO. MOXKHO CBapuTh TPyOONpPOBOI M3
KOPOTKUX TpyO, HalpuMep, METPOBBIX — JUIsl MX BpalIeHHs AOCTATOYHO HeOoibioro cranka. Ho
3TO YIOPO’KAET MOHTAX, K TOMY K€ YBEIMUEHUE YUCIIA IIIBOB CHU3UT HAJIE)KHOCTh TPYOOIPOBOIA.
Pemte nmocraBneHnyo npodiaemy.

3apaua 8. [Ipu cBepieHun riy0OKHX OTBEepCTHH crienrayibHbIM cBepsioM COJXK momarot k
30He 00pabOTKM MO CTPY>KEYHbIM KaHaBKaMm. [lo 3Tum ke kaHaBkam HaBcTpeuy motoky COX
OTBOJUTCSI U3 30HBI pe3anus cTpykka. Ona npenstcTByeT aBumxeHno COXK, BblOpackiBaeT ee U3
orBepctusi. Kpome Toro, crpysxka ropsiuast u, qsurasck B noroke COX, oHa HarpeBaeT KUIKOCTb.
[ToaToMy eciu Kakas-TO YacTh )KHJIKOCTHU U TOMaJaeT B 30Hy 00paboTKH, OHA YK€ CUIILHO Harpera,
€ ee oxJlaxaaroas crnocoOHocTh cHuxkaercs. Kak obnerunts nonaganue COX B 30Hy pe3anus, He
CHI>Kasl IIPU 3TOM €€ OXJIaKJIarolieil criocoonoctu?

3agaua 9. OxnaxaeHue 30HbI 00padOTKHU MpH HuIM(OBaHUU ocymecTBIIOT cTpyeir COXK.
Eciu monuBaTh 30HYy KOHTaKTa MUTM(OBATBHOTO Kpyra ¢ oOpadaThiBacMOi 3arOTOBKOM CBOOOHOM
CTpyeil, TO BO3IYIIHBIA MOTOK, 00pa3yIIUNACcs OT BpalleHus kpyra, oyaer oropacsiBate COX u3
30HBI KOHTakTa. [loBbimenue xe nasneHus ctpyun COXK BBI3BIBAaCT pe3Koe YBEIMUCHHE PAacXoia
COX, a Taxke MPUBOAUT K HEOOXOJUMOCTU CO3/IaHUS CHEIMATBHBIX YCTPOMCTB, 3alUIIAIOIINX
CTaHOK ¥ pabouero T pa3opsisruBanus COX. [Ipennoxure penieHne mocTaBIeHHON MPOOIEMBI.

3agaua 10. I[Ipm oOorameHuH pyasl WCXOMHBIE TPOIYKTHI TOMANAIOT B HATOJHEHHYIO
JKUJKOCTBIO OTKPBITYIO HUIUHAPUYECKYIO Kamepy. JKHAKOCTh BCIEHUBAIOT, U I€HA, HECyllas
YaCTHUIIbI PY/bI, MIEPEXJIECTHIBACT uepe3 Kpail kamephl. JlJis CHATHUS MEHBI UCIIOIB3YIOT JIOMACTHOE
YCTPOMCTBO, PacHoJIOKEHHOE HaJ KaMepoW: BpallascCh, JIONACTH CMaxuBarOT meHy. IIpu sTom
JIOTIACTH TTOCTENEHHO PACKPYUYMBAIOT U KHUAKOCTh B KaMEpe, a 3TO 3aTPYAHSIET OTACIICHUE PYAbl OT
nyctod mnoponabl. Kak mpenoTBpaTuTh BpallleHHWE >KUIKOCTH B KaMmepe, He Mellas JIONacTsaM
CMaxuBaTh MeHy?

IIpakTnueckas padora 2. BenoabHbI aHaIN3

3apaua 1. PacckassiBaroT, uTo Ha ocHoBarensi Kuralickoro rocynapcrsa ummneparopa [lunp
Mu-Xyauau (259-210 rr. A0 H.3.), U3BECTHOTO CBOEH >KECTOKOCTHIO, OBLJIO COBEPIICHO IBE
MONBITKY TOKyIIeHus. [lokymaBmmmcst 06a paza ynanoch HE3aMETHO MPOHECTH BO JABOPEI] MUMO
KapayJMBIIMX Y BOPOT CTpPa)K€d KHUHXKaJbl, COPSITaB UX MOJA OJeKA0W. MeToaoM BENOJIbHOTO
aHaJIn3a MPOAHAIU3UPYHTE, KaK MPEIOTBPATUTh NOKYIICHHUS.

3agaua 2. B okeane mortepmen aBapuio TaHkep. HedTh crtama OBICTpO BEITEKAaTh uepes
npoOOMHY, U Ha TIOBEPXHOCTH BOJIBI 00pa30Bajioch OrpOMHOE HePTsIHOE MATHO. UTOOBI M30exaTh
HKOJIOTMYECKOM KaTacTpodbl, YUeHbIE MPEJIOKWIN BBICHIIATh Ha HEro MOpHUCThIe rpaHyisl Bl,
KOTOPBIE XOpPOIIO BIUTHIBAIOT HEe(PTh. METOJIOM BENOJBHOIO aHajiu3a IpOoaHATU3UpYyHTe, Kak
cobpaTh TpaHyIIblL.

3apaya 3. B xumuyeckoit mabopaTopuu coOpaidu yCTaHOBKY JJIsl TIOJYYEHUS HOBOTO
MHUHepaJIbHOro yroOpenus. J(Be xxuakoctu A u b ,pacnbuisisich, npeBpamaiuch B MOTOKH MEJIKUX
KareJieK, IMpUYeM KamelbKu A IIJIM HaBCTpeuy Kameiapkam b, coennHsuIMCh, M IMOJIy4anoch
ynoopenue Ab. Tak, Bo BCAKOM citydae, Mpeanoiarail co3iaTenu ycraHoBku. Ho okaszanock, 4To
kpome Kkamenek ADB o0pa3yroTcs M coBeplieHHO HeHyKHble Kamenbku AA u Bb. Merogom
BEIIOJILHOTO aHaJIM3a PELINTE 3a7auy.



3anaua 4. Ha xene3HbIX goporax CHEr HaOMBACTCS MEXy ITOJBI)KHBIMH YacTSIMH CTPEIIOK,
CMep3aercs, M CTpelka IepecTaeT paboTars. bpIIO MHOro mpeanoXKeHuil: HCHIOoIb30BaTh
TEePMOAKKYMYJISITOPBI, TEIUIOBBIE TPYOBI, HENPEpBHIBHBIC NEPEKIIOYEHUS CTpEiKH... Bce oHH
Mano3(dexTrBHBI. MeTOI0OM BEMOILHOTO aHAIM3a PEIIUTE 3a/1a9y.

3agaya 5. Ha 3aBoje, BBITYCKaBIIEM CEIbXO3MAIIWHBI, OBUI HEOONBIIONW IOJUTOH —
Y4acTOK 3€MJIM, OOHECEHHbIH 3a00poM. 3/1eChb HUCHBITHIBAIM HOBbIE KOHCTPYKLMM MaIllUH, UX
IIPOXOJUMOCTh MaHEBPEHHOCTb, YCTOMYMBOCTh U T.N. M1 BOT cTano W3BECTHO, UYTO B Oimxkaiiliee
BpEMs 3aBOAY IIPEICTOUT BBITYCKAaTh MAIIMHBI JJII MHOTUX PETMOHOB, IPUYEM B KaXKIOM M3 HUX
HY)KHBI arperaTbl, PACCUMTAHHBIC Ha IOYBHI JIAHHOI'O PErMOHAa. MeETOoIOM BENOJIBHOIO aHalIN3a
pelunTe 3aaqy.

3agmaya 6. AnMa3sHbIe 3epHA, NMPUMEHSEMbIC NI M3TOTOBJIEHUS NIIU(OBAIBLHBIX KPYroB,
UMEIOT (OPMY BBITSHYTOI'O JJUIMIICOMJA. [IpH HM3rOTOBJICHHH Kpyra >KeJIaTeIbHO PAaCIOI0KHTh
3epHa IO €ro pajauycy, TorAa OHU OyIyT Jierde BHEAPATHCA B oOpadaTeiBaeMblil MaTepuai. ToIbKo
BOT KaK 3aCTaBUTh UX «BBICTPOUTHCS»? PermnTe 3a71auy METOI0M BEMOJIBLHOTO aHATU3A.

3agmaya /. U3BecTHhl Tak Ha3bIBa€Mble IMOBEPXHOCTHO-aKTUBHbIE BemiecTBa. [lpu
MONaJaHUM Ha TIOBEPXHOCTh METa/ula OHHM OCJIA0JISIOT B3aMMHOE MPHUTSHKCHUE MOJICKYN APYT K
JIPYTy, BCIIEJICTBUE YEro €ro MPOYHOCTh PE3KO yMeHblnaercsa. Bo3moxxkno nu npumenenue [1AB
npu 00paboTKe KapONPOUHBIX JAeTaneil? Pemmre 3ajauy METOA0OM BEMOJIBHOTO aHAIK3A.

3agaya 8. M3 cranbHOro jKcTa HY)XHO IITaMIIOBKOW HM3rOTOBUTH JeTaib. s 3TOro
TpeOyercs Harperb g0 1200°, Hanpumep, mnpomyckas 3nekTpuueckuid Tok. Ho yxke mpu
temneparype Bbime 800° MOBEpPXHOCTh 3aroTOBKM HWHTEHCUBHO OKHCISETCSA, NPUXOAS B
HEroJHOCTh. Pemmre 3aauy METOA0M BENOJIBHOTO aHAIIN3A.

3agaua 9. Ilpm cOopke arperata TpeOyercs O0OECIEYHTh OPHEHTAIMIO BTYJIOK U3
HEMarHuTHOTO Matepuana. Eciu Obl OHM OBUTM M3TOTOBJIEHBI U3 (heppoOMarHeTHKa, HalpuUMep W3
CTaJM, TO JUIA OPUEHTAIIMH MOXHO ObUIO OBl MCIOJIb30BaTh MarHuTHoOe mosie. Pemurte 3amady
METOJIOM BEMOJIbHOTO aHAJIN3a.

3apava 10. [Tonumeps! craperot. [Iporecc 3TOT HamOMUHAET prKaBICHUE METala, TOTOMY
YTO BUHOBHHMK €r0 — TOT K€ KUCJIOPOJ, pa3pylIarolluii MOJIEKYJbl MOoauMepoB. s 3amuTel OoT
HEro HYXHO IpH «BapKe» IOJKUMepa J00aBisATh TOHKO H3MEIbUYEHHOE >Kele30. ATOMBI €ro
NepexBaTAT KUCIOPOJ M 3aIIUTAT nojaumep. Ho yem ToHbIIe *kene30, TeEM akTUBHEE OHO Oyner
COEUHATHCA C KHCIOPOJOM BO3AyXa M, OKHCIMBLIMCH, MOTEPSET CBOM 3alIUTHHIE CBOMCTBA.
PemnTe 3a1a4y MeTO10M BEMOJIBLHOTO aHAIN3A.

Kpurepun u HOpMbI OLIEHKH

dopma
Cemectp TeKylIero Kpurepun u HOpMBI OLICHKH
KOHTPOJIA
Oraer o «auTeroy | 3R MIPAKTUYECKON pabOTHI PEIIEHbI TPABUIBHO
8 HpaKTHICCKOi WJIY C HE3HAYUTEIIbHBIMU HEI0YETAMU
paboTe «He 3auTeHOy | 3384 IIPAKTUYECKON pabOThI PELIECHBI
HENPABMWIIBHO UJIH C CEPhE3HBIMHU OMIMOKAMH




7.3. OueHo4HbIe cpelcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. IlpoBeneHue NPOMEKYTOUYHOM aTTECTANUN

Cemectp 8
Ne
/i Bomnpocsl k 3auery
1 | Texunueckas 3anaya (T3). Merons! perenust T3
2 Meton npo6 u ommboK, ero MoaudUKaIMKi: MO3TOBON IITYPM, METOJT KOHTPOJIbHBIX
BOIIPOCOB
3 Metonsl pemrenust T3. Metoa npo0 u ommbok, ero Moaudukanuu: MeTo]] GoKaIbHBIX
00BEKTOB
4 Metonsl pemenust T3. Metoa npo6 u ommbok, ero Mmoaudukanuu: Mophonornieckui
aHau3
[TporuBopeuns B T3: Texuuueckoe (TII) u puszuueckoe (PII). Tunsr T3: ucnonHuTeIbCKAS
5 | ¥ HHXKEHEepHas, KOMIIPOMUCCHAs ¥ TBOPUYECKas, PAlIMOHAIM3ATOPCKAs M H300peTaTeIbCcKasl.
Brisienne nporuBopeunit B T3. Anroputwm BeisiBieHus: npotuBopeunii (ABIT)
AnroputM BbisiBiaeHUs npotuBopeunii (ABII). Onucanue cutyauuu, BbISIBIEHHUE [TIABHOTO
6 | HemocTatka, popmynrpoBKa mpodsieMbl. BoisiBieHHe KOHPIUKTYIONIEH Mapbl 00BEKTOB,
BBISIBJICHHE TIOJIE3HOTO CBOMCTBA, (hopmynmpoBka TT1
7 Anroputwm BbisiBiieHUs nipotuBopeunii (ABII). BrisiBnenne o0bexta, GopMyIupoBKa
UJICaNbHOTO PEIICHHUs, BhIsIBICHHE AeeKTHOro dneMenTa, hopmynuponka OI1
8 Meroas!l pazpenienus npotuBopeunii. Paznenenue nporusopeunii. Pasnenenne
MIPOTUBOPEYMSI BO BPEMEHU; IPUEMBI: ONITUMH3ALIUS, PaCTsHKEHUE-CoKATHE
9 Paznenenne npoTuBOpeurs BO BpEMEHHU;, PUEMBI: TIPEABAPUTEIIHLHOE JIEHCTBUE,
ONepeKeHNEe-3ana3/IbIBaHue
10 | Pa3genenue mpoTHBOPEUNs BO BPEMEHU; TPUEMBI: TICPECTAHOBKA, IPEPHIBUCTOCTD
11 | Pazgenenue npoTUBOpeUrs B MPOCTPAHCTBE; MPUEMBIL: APOOICHUE, IETCHHE
12 | Pa3nenenue nmpoTHBOPEUHs B TPOCTPAHCTBE; MPUEMBI ONITUMU3AIIHS, TPOTUBOTIOCTABIICHHE
13 Benonbneiit ananuz T3. [Touarue o Benose. JlocTpoiika BemoJis; mpueMbl: J00aBKa,
OorpaHHuYeHHas 100aBKa, MAKCUMAIIbHBIN PEXUM
14 | BenonpHbiil ananus T3. Yiydiienne BenoJis; MpUueMbl: U3MEHEHUE, 3aMEHA
15 Benonbnbiit ananu3 T3 Hancrpoiika Benosnsi; IpueMbl: BUAOU3MEHEHHOE BEIIECTBO, TPETHE
BEII[ECTBO
16 | Benonpubiii ananus T3 Hanctpoiika Benosist; mpuemMsl: 00beANHEHHE, IEPEHOC IEHCTBUS
17 DMnuprdeckue mpasmia u npueMbl. O0beTnHeHe-pa3IeIeHIe; TPUEMbl: 00bETUHEHHE
00BEKTOB, 00beMHEHNE (PYHKITHIHA
18 OMIOUPHUYECKUE IPABUIIA U IPUEMBI. Y TIPYTOCTh; IPUEMBI: YIIPYTHI 2JIEMEHT, HaAyBHOU
AJIEMEHT
19 DMIUpUIecKue NpaBilIa 1 NPHEMbI. Hao0opoT; npremMsbl: NpOTUBOIIOJIOKHOE MOJIO0KEHHE,
MIPOTHUBOIIOJIOKHOE JACICTBUE
20 OMIOUpUYECKUE MPaBUIIA U NTpUeMbl. KpUBOIMHEMHOCTD; MPUEMbI: KPUBOJIUHEHHBIN
JJIEMEHT, KaY€HUE, BPAIllCHHE.
21 | DMnupuyecKre npaBuiia U MpueMbl. JIMHAMUYHOCTD; IPHUEMBI: TIOJIBIXKHOCTD, aIalITUBHOCTh
22 | DMnupudeckue mpaBmia u npueMsl. [lomobue; mpuemsl Komust 00beKTa, TPUPOAHBIA aHAJIOT
23 OMOUpUYecKue TpaBuIa U MPUEMBL. Bpen B nonb3y; npreMbl: UCTIOIb30BAHKUE, YCUIICHHE,
CJI0’KEHHUE, AeIEBasi HEAOJITOBEYHOCTh, OTXO/bI
24 OMnupuyuecKkue npasuia u npueMbl. COCTOSIHUE; IPUEMBL: arperaTHOE COCTOSIHUE,

KOHCHUCTCHIMA, ITIOPHUCTOCTH




7.3.2. Kputepuu 4 HOPMbI OLEHKH

«HE 3a4YTCHO»

= dopma

S NpoBeaeHHus

S P . Kpurepuu 1 HOpMbI OLEHKH

$ | MpoMexXyTOYHOI

o aTTecTaluH
CTYZICHTOM JIaHbI HCYEPITHIBAIOIINE OTBETHI

«3aUTCHO» Ha BOITPOCHI OMJICTA WIIA OTBETHI C

JIOITYCTUMBIMU HETOYHOCTSIMH

8 3a4er

CTYJICHT HE CMOT OTBETHUTbH Ha BOTIPOCHI
OwieTa Uiy JaJl OTBETHI C TPYOBIMH
OmMOKaMu




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHHK, yueOHOE

KoauyecTBo B

Ne nocooue, y4eoHO- I'ox HAY4YHOM
ABTOPBI, COCTABUTEIHN 3arsiaBue (3aroJi0BOK)
n/n METOAHYECKOE MOco0Hue, | H3TaHUus oudamoreke /
NPAaKTHKYM, Jp.) HanmenoBanune 365C
1 | B. U. ABepuenkos, 1O. A. MeTobl HHKEHEPHOTO TBOPUYECTBA yuebHoe mocodue 2021 3BC
ManaxoB «ZNANIUM.COM»
2 | M.A. IllycroB Metoanyeckre OCHOBBI MHKEHEPHO- Y4e6GHOe mocobue 2022 3BC
TEXHUYECKOTO TBOPYECTBA «ZNANIUM.COM»
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuK, yueOHOE KosmuecTBo B
Ne nocooue, yueoHo- I'on HAYYHOI
ABTOpBI, COCTABUTEH 3aryiaBue (3aroJioBoK)
n/n MeTOoANYecKoe mocoone, | M3TAHHUA omomoTeKe /
NPaKTHKYM, Jp.) HaumenoBanue 3bC
1 | I.T. 'neGoB MeTo 16l TEXHHYECKOTO TBOPYECTBA Y4ebHoe mocobue 2022 OBC «Jlanby




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM

— Poccuiickas rocynapcrBennas oudimoreka (PI'B), r. Mocksa — http://www.rsl.ru.

— Wudopmammonnas cucrema "EnumHoe OKHO 1ocTyma K o00Opa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy dejepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbI#H iepuon
B Ob yxe cobpano 6osiee 11 ThIc. y4eOHBIX MaTepuaaoB pa3andyHbIX By30B Poccun. B DK — Gonee
30 ThICc. onMcaHM, a Tak ke ecTh "lnoccapuil" u pasgen "Cucrema HOBOCTEH" 10 Ha3BaHHOMN
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa30oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [lomHbrit
JOCTYII KO BCEM pecypcaM, BKJIIOYasi MOJTHOTEKCTOBBIE MaTepuaibl OMOIMOTEKH, IPEIOCTABISACTCS
BCEM I10JIb30BATEIISIM B CBOOOHOM peskume — http://window.edu.ru.

— HHartepHeT-O0nbmmoTeka 00pa30BAaTENbHBIX H3JIaHUN, B KOTOPOW COOpaHBI AJICKTPOHHBIC
yu4eOHUKH, CIIPaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIHOYEBBIM CIIOBaM, OTIEIbHBIM
TeMaM | oTpaciisiM 3Hanus — http://www.edulib.ru

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne HanmenoBanue I10 KoandecTBoO PexBu3uTHI 10r0BOpA (1aTA,

n/n JIMIICH3UH HOMep, CPOK JAeHCTBHA)

1 Windows: noroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JICHCTBHS — O€CCPOUHO;
Acdmc KOHTpakT Ne 1653 ot

14.12.2018, cpok neicTBUs —
0ecCpovHO

2 Office Standard:

Office Stdandard 2013 Russian OLP KOHTpakT Ne 690 ot
NL AcademicEdition 19.05.2015, cpok neicTBus —
6eccpouHo

Office Stdandard 2016 Russian OLP
NL AcademicEdition noroBop Ne 757 ot 04.07.2018,
CPOK JeHCTBHS — OECCPOUHO

Office Stdandard 2016 Russian OLP

NL AcademicEdition KOHTpPAKT Ne 727 oT
20.07.2016, cpok nelicTBus —
06eccpovHO

3. KOMIIAC-3D v 18 250 KoHTpakT Ne 1198 ot

(ITpoexTupoBanue u 18.11.2019, cpoxk neucTBus —

KOHCTPYHPOBaHHUE B 6eccpouHo

MaIIMHOCTPOEHHH)

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM IJIsl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/n | NPaAKTHYeCKHX U JIa00PaATOPHBIX 3aHATHH,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yyarommxcs (HoMep ayauTOpPUM)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 | YyeOnas ayauropuss g  nposenenus | Cton npenogaBateabckuid, CTOIbI
3aHATUN  JICKIMOHHOTO  THMA. Y4YeOHas | yYeHWYECKHE IBYXMECTHBIE (MOHOOJIOK),
ayauTopusi  JUIs  TIPOBEACHHUS  3aHATHH | CTYJ, TOCKa ayIuTOpHAs (MeJIoBas),
CEMUHAPCKOT0 TUTA. Y4eOHast ayTuTopust s | mKadbl



http://www.rsl.ru/
http://window.edu.ru/
http://www.edulib.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl 00y4yaommxcs (HoMep ayIuTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus IS
MIPOBEJICHUS TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMii. Y4eOHas ayauTopus JyIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJI U
npomexyrouHoi arrecraimu. (E-307)

[Tomemnienue 1uist caMOCTOSATENbHOM PpPabOTHhI
crynenros (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPLI

[Tomemnienue uisi caMOCTOSATENbHOM PpabOThI
obyuatoruxcs (C-508)

Hocka aynuropHas (MeoBast), CTOJIbI
YUEHUYECKHUE, CTOJI MPernoJaBaTeIbCKHiA,
CTYJbsI, CTCHJIbI, IIKA(BbI.
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