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1 BBenenue

Pabouas nporpamma u GOHJ] OLIEHOYHBIX CpeNCTB AUCUUIUINHBI « Teopust 00paboTku Me-
TQJIJIOB JaBJICHUEM» COCTaBJIEHbl B COOTBETCTBUHM C TpeOOBaHMAMHU (enepaabHOro rocynap-
CTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa, YTBEPXKICHHOTO NpukazoM MuHoOpHayku Poccwuii-
ckoil denepanuu , 1 OCHOBHOW NMpodeccuoHanbHOM 00pa30BaTeNbHON MPOrpaMMbl MOATOTOBKU
«TexHonorn4eckoe MpoOeKTUPOBAHUE BBICOKOPECYPCHBIX KOHCTPYKIIMII CaMOJIETOB M BEPTOJIE-
TOBY 10 crienranbHOCTH «24.05.07 CamosieTo- U BEPTOJIETOCTPOCHUE.

3amaun  OUCLU-
IUIAHEL

Coznanue y 00y4aronuxcsi TCOPETHYSCKONH OCHOBBI 3HAHUI U HABBIKOB B
o01acTi TeopuH 00pabOTKH METAJIOB AaBJICHUEM, TPAIUIIUOHHBIX U CO-
BPEMEHHBIX METOJIOB aHAJIN3a MIPOLIECCOB IIACTHYECKOro opmMoodpa3oBa-
HUsA

OcHOBHBIE  pa3-
Ienbl  /  TeMbl
JUCITUTLIAHBI

Pa3zngen Nel OcHOBHBIE TOKA3aTEIN INIACTHYECKHX CBOMCTB METAJLJIA.
IIpupona nnacrnyeckoi nepopmanuu: Tema 1.1 [lonsTue o mnacrtuye-
ckoil nepopmannu. Mexanudeckue cBoiicTBa MeTayuios, Tema 1.2 Ctpoenue
MeTaJuIoB. XoonHas miactudeckas aedopmanus, Tema 1.3 Ynpounenue
npu xonoaHoi nedopmanuu. Kpussie ynpounenusi, Tema 1.4 CoiicTBa
KPUBBIX YIIPOUHEHUs. ANIPOKCUMAIUs KPUBBIX yripouHeHus, Tema 1.5
Bnusiaue Temneparypsl Ha npouecc gegopmuposanus, Tema 1.6 Biusnue
CKOpocTH JehopMaliy Ha rporecc AeGopMUpOBaHUS

Paznen Ne2 Hanpsiskenusi u nepopmanum: Tema 2.1 Hanpsbkenus u ne-
¢dopmanmu, Tema 2.1 Hanpsoxenus. [ToHATHS 0 TEH30pe HANIPSHKESHHIA.
I'maBHbIe HanpskeHus, Tema 2.2 YV cioBust paBHOBECHS [UIs HAIIPSHKEHHOTO
cocrosiHus, Tema 2.3 Mansie negopmarnuu u ckopoct nedopmannii, Tema
2.4 YcnoBue miIacTUYHOCTH, Tema 2.5 CBsi3b MeXAy HANPSHKEHUSAMU U J1e-
(dhopManusMu pu miaactuyeckom aedopmuposanuu, Tema 2.6 I[TpuHummnb
aHaJIn3a MpoueccoB AeGopMUPOBaHUS

Paznea Ne3 Ilpumepsnl pacuéra onepanuii 00padoTku MeTaJJIOB J1aBJie-
HueMm: Tema 3.1 MeTozs! ornpeesieHus 1e(opMHUPYIOLUX YCUIUNA U padoT,
Tema 3.2 Pacu€r ToscTOCTEHHOM TPYOBI 10JT pABHOMEPHBIM JaBIIEHUEM,
Tema 3.3 Pacuér oneparuii TMCTOBOM IITAaMIOBKH Ha IipuMepe rudku, Tema
3.4 KomnokBuym o kypcy TOM/JL, uddepentinpoBaHHbIil 3a4ET

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMbIMH pe3y/bTaTaMH 00pa30BaTeIbHOM IPOrpaMMbl

IIpornecc nzyueHust TUCHUILTHHBI «Teopust 00pabOTKM METaNIOB 1aBJICHUEM) HalpaBiieH
Ha GopMHUpOBaHuE cieayomux koMiereHuil B cootBercTBuu ¢ ®I'OC BO u ocHOBHOI 00pa-
30BaTeNbHON MporpaMmoii (Tabmuua 1):

Tabmuna 1 — KoMnereHIy 1 miiaHupyeMble pe3yibTaThl 00yUeHHUs 110 PAKTHKE

KOI[ N HAUMCHOBAHHC HnaHpreMHe PE3YIbTAThI 06y‘{CHI/I}I 10 IIPAaKTHUKE

KOMIIETECHIIHU

Ilepedens 3HaHUM IIepeyens ymeHnuit IIepedyeHb HaBBIKOB

[TpodeccrnonansHO-CIIeIUATH3UPOBAHHBIC

IICK-4.6 Crioco0-

31 (TIICK-4.6-1) V1 (TICK-4.6-1) H1 (TICK-4.6-1)




HOCTb M TOTOBHOCTb
y4acTBOBATH B pa3pa-
00TKe "IUPEKTUBHBIX
TEXHOJOTUIECKUX
MaTepuaioB" npu co-
3JJaHUU HOBOTO JIeTa-
TEJILHOTO ammnapara

3HaTh: mpupoay u
3aKOHOMEPHOCTH

IJIJACTUYECKON  Jie-
dhopmaruu MeTania

32 (IICK-4.6-1)
3HaTh: Qpusnye-
CKHE COOTHOIICHUS
1 METOJIbI PELICHHS
3aja4 TIacTHye-
ckoro nedopmupo-
BaHUs

Ymersn: OIIPENEIATh
HANPsKEHHO-
ne(OpMUPOBAHHOE  CO-
CTOSIHHUE B IUIACTH4e-
cKkoil obmactu nedop-
MUPOBaHUs

VY2 (IICK-4.6-1)
YMmers: pemiath 3a7auH,
CBSI3aHHBIC C COBEPILICH-
CTBOBAaHHUEM ITPOLIECCOB
00pabOTKH METaNIOB
JaBIICHUEM

Baagern: o0ImmuMu
HaBBIKaMH 10 aHATIU3Y
MEXaHHUYECKUX Xapak-
TEPUCTHK METajIa

H2 (TICK-4.6-1):
Buaaaern: o0nmmu
HABbIKAMU PELICHHUS
3aj1a4 1o oIpeesne-
HUIO HAIPSHKEHO-
nepOpMUPOBAHHOTO
COCTOSIHUSI

3 MecTo AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucummumna «Teopust 00pabOTKM METaJUIOB JaBIIEHMEM» M3ydaeTcst Ha 3 Kypce, 5 ce-

MecTpe.

JucuumuinHa BXOAUT B cocTaB Oioka 1 «Jluctumimael (MOIyNIN)» U OTHOCUTCS K 0a30-

BOH 4acCTH.

3HaHus, yMEHUS ¥ HaBBIKK, CHOPMHUPOBAHHBIC MTPH M3YYCHUU AUCHUIUMHBL «Teopust 00-
pabOTKM METaJUIOB JaBJICHHEM», OyAYyT BOCTPEeOOBaHBI MPH HU3YYEHUHM MOCIEIYIOUIMX IUCLU-
mwinH: «IIpon3BoACTBO M3nenui M3 NMOJMMEPHBIX KOMIIO3MIIMOHHBIX MaTepuaynoB», «lIpemnu-

IIJIOMHAA IIPAKTUKA».

Huctunnuaa «Teopust 00pabOTKM META/UIOB JaBJICHUEM» YaCTHYHO peaau3yercs B hop-
M€ TPaKTHYeCKON MOAroToBKH. [IpakTHueckas MoAroToBKa OpraHuU3yeTcs IMyTeM MpoBeacHUs /
BBITIOJTHEHUS] MPAKTUYECKUX 3aHITUH, BBIMOJIHEHUSI pacueTHO-Tpapuueckoi paboThl.

JucuunnuHa «TeXHOIOoTusl 3aroTOBUTEIHHO-IIITAMIIOBOYHOTO MTPOU3BOJICTBA» B PaMKax
BOCIHUTATEIbHONW pabOTHI HallpaBJIeHa Ha pa3BUTUE NMPO(PECCHOHAIBHBIX YMEHUN, CUCTEMBI OCO-
3HAHHBIX 3HAHW, OTBETCTBEHHOCTH 32 BHITIOJHEHHE YU€OHO-TIPOU3BOICTBEHHBIX 3aJaHU.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajeMMYecKHX YacOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (10 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aroImmxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISET 4 3.¢., 144 aka. yac.
Pacnipenenennie o6beMa JUCHUILTAHBI (MOJIYJIsI) TIO BHIaM y4eOHBIX 3aHSATHI MpeicTaB-

JIEHO B Tabiwuiie 2.

Tabmuua 2 — O6beM TUCIUILIMHBI (MOJTYJIs) IO BUJAM YUeOHbIX 3aHATHIM

O0BeM TUCUUITIAHEL

Bcero akanemmu-
YEeCKHUX 4acoB

OO61mas TpyA0eMKOCTh TUCIUTLINHBI

144

KonTakTHas aynuropHasi padora odyqawiuxcsi ¢ npenogasareiem (mo | 10
BH/JIaM y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3aHSATHUSA JEeKIHMOHHOr0 THUNa (JICKIMU U MHBbIC YdeOHBIC 3aHATH, TIpeny- | 4




CMaTPUBAOIINE TPEUMYIIECTBEHHYIO Tiepeaady yueOHol HHpopMaIuu 1e-
JIarOTHYECKUMH PAaOOTHUKAMU )

3aHSITUSI CEMHHAPCKOI0 THINA (CEMUHApbI, IPAKTUYECKUE 3aHATUSI, MPaK-
TUKYMBI, JJaOOpaTopHble PabOThl, KOJUIOKBUYMbl M MHbBIE aHAJOIMYHBIC 3a-
HATH), B TOM YHCIIE B (popMe MPaKTUIECKOM MO OTOBKH:

CamocrosiTe/ibHasi padoTa 00y4alOIMXCA U KOHTAKTHAs padoTa, BKIIO-
Yaromas TPYNIOBbIE KOHCYJIbTAIIMU, WHIWBHAYAIbHYIO padoTy o0ydaro-
HIMXCSl C MpenojaaBaTesisiMu (B TOM YHCII€ WHIMBHUIYyaJIbHbIE KOHCYJbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOUW MH(OpPMaIIMOHHO-00pa30BaTEIbLHOM
cpene By3a

130

[TpomexyTouHas arTecTanus 00yJaromuxcs — 3aueT ¢ OLEHKOM

5 Copepxxanue IMCUMILIHHBI (MO1YJISI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBA aKAIeMUYEeCKUX YACOB M BU/0B y4eOHOM

padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HaumeHoBaHue pa3aenoB, TeM U CO- Buner yueGHOI paboThl, BKIIFOYAsi CAMOCTOSITENIEHYIO
Jep>KaHue MaTepuana paboTy 00y4aroIIMXcsi ¥ TPYA0EMKOCTD (B Yacax)
KonTakTHas pabota mpenogasarens ¢ ooyya- | CPC
FOIITMHUCS
Jlexuun |  CemuHapckue Jlaboparopubie
(mpakTHUyeckue 3aHSTHS
3aHATHA)

Pazgen Nel OcHoBHBIE MOKa3aTe M IVIACTHYECKUX CBOMCTB MeTasuia. [lpupoxa miacruye-

cKkoi aepopmanun

Tema 1.1 IloHsiTHE 0 MJIACTHYECKOM 1
aepopmanuu. MexaHu4eckue CBO-
CTBa MeTAJLVIOB

Touamue o nnacmuueckotil degpopma-
yuu. Ynpounenue npu xon100Hou Oe-
@opmayuu. Kpusvie ynpounenus. Me-
Xanudeckue ceolicmea Memanios.
Ceoticmea Kpuevlx ynpounenus. An-
NPOKCUMAYUS KPUBIX YNPOUHEHUS

Tema 1.2 CTpoenne meTasjioB. Xo-
JIOIHAA IJIacTHYecKasi AepopManus

Tema 1.3 YnpouHeHue nNpu X0J0IHOM
negopmanuu. Kpusbie ynpouHeHust

Tema 1.4 CBoiicTBa KPUBBIX YNIPO4- 1*
HEHHs. AIMPOKCUMALHS KPHUBBIX
YIPOYHEHHUS

12




Tema 1.5 Bansinne TreMneparypsl Ha
npouecc aepopMupoBaHust

Tema 1.6 Bausinue ckopoctu aedop-
Maluu Ha npouecc 1eGpopMHUPOBAHUSA

Pazgen Ne2 Hanpsizkenust u nepopmanuu

Tema 2.1 Hanpsizxenusi u 1edopma-
107011

Hanpsoicenus. [lonsamus o menzope
Hanpaxcenui. 1 1a6nvie HanpajiceHusl.
Ycnosus pasnosecus ona nanpsascénno-
20 cocmosiHus. Ycnogue niacmudno-
cmu. Cés3b MedHcOy HanpANCeHUAMU U
oehopmayusmu npu NAACMUYECKOM
oepopmuposaruu

1

Tema 2.1 Hanpsixenusi. [lonsaTus o
TeH30pe Hanpsi:keHuid. ['J1aBHbIE
HANPSKeHUs!

Tema 2.2 YcaoBusi paBHOBecHs 1JIs1
HANPSAXKEHHOTO COCTOSTHUSI
OnpedeneHue HanpANCEHHO20 COCMOSI-
HUs mpyobl N0O HYMPEHHUM OABIeHU-
em.

(Ycnosue nnacmuunocmu Tpecka)

11

Tema 2.3 MaJgble gepopmanun u
ckopoctH Aedopmanmnin

Tema 2.4 YciaoBue mJIacTHYHOCTH
Onpeodenenue HanpsHCEHHO20 COCMOSI-
HUs mpyobl 0O HYMPEHHUM OA6IeHU-
em.

(Ycnosue nnacmuunocmu I'ybepa-
Museca)

11

Tema 2.5 CBsi3b Me:KAy HANPSI/KEeHH-
SIMHU U AepopManusiMHi NPH NJIACTH-
4YeCKOM /e opMHpPOBAHUM

10

Tema 2.6 IlpuHIUNBI aHATH3A NIPO-
1eccoB 1e(popMHUPOBAHUS
Onpedenenue HanpaA#CEHHO20 COCMOSI-
HUsL mpyobl OO HYMPEHHUM OABNEHU-
em.

(VYnpyeo-nnracmuuecrkoe cocmosnue)

1*

10

Pazgean Ne3 Ilpumepsl pacuéra

onepauunii 00padoOTKH METAJLJIOB IaBJIEHUEM

Tema 3.1 MeToasbl onpeaejieHus Je-




¢hopmupyomux ycuaui u pador

Tema 3.2 PacuéT T0JICTOCTEHHOM 15
TPYOBI 0J] PABHOMEPHBIM JIaBJI€HH-

eM

Tema 3.3 Pacuér onepanuii JUCTOBOM 2 2* 11

IITAMIIOBKH Ha IpuMepe THOKH

Tema 3.4 Ko110KBHYM 11O KypCy 2 )
TOM/
HUTOI'O no aucuuminne 4 6 130

* peanuzyercs B (popMe NMPaKTUYECKON MOATOTOBKH

6 BHeaynuTopHasi caMoOCTOSITEIbHAS PadoTa 00yYAIOIIMXCS 0 TUCHUIJIHHE (MOTY-
JI10)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBHON PabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCs CJICIYIOIIUM paclpeesieHuEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6nuia 4 — PexoMeHtyemoe pacrpe/ielicHUe 4acoB Ha CAMOCTOSITEIIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOM PadoThI Kosaun4vecTBO 4acoB
ITonroroBka Kk KOJOKBUYMY 51

N3yuenune TeopeTHyeCKUX pa3eiaoB IUCIUILTAHBI 35

BrimosHenne ordera M HOAroToBKa K 3amure PI'P 44

Htoro 130

7 OueHoYHbIE CPeICTBA I NPOBEACHUS TEKYILIEro KOHTPOJISI M POMeKYTOYHOM
arTecTalMy O0YYAOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYIIEr0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMi WM MHBIX MaTepUanoB, HEOOXOAUMBIX IS
OLICHMBAHMSI PE3yJbTAaTOB OOyUEHHUS MO AUCHMILIUHE (MOJYJII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKOe U HH(POPMALMOHHOE o0ecTedeHne JUCHUIIIMHBI (MOIYJIA)

8.1 OcHoBHas 1uTEparTypa

1 Cropoxes, M.B. Teopust 00pabOTKH METalJIOB JaBIEHUEM: y4EOHHK JJis BY30B TIO
criert. "MammuHbl U TeXHOIOTUsT 00paboTkn MetamuioB nasieHueM" / M.B. Ctopoxes, E. A. Ilo-
MoB. - 4-¢ u3., nepepad. u gom. - M.: MamuHoctpoenue, 1977. - 423c.

2 OCHOBBI aBHa- U PAKETOCTPOCHHUS: ydeOHOe ocoome it By3oB / A. C.Uymanun, B. U.
Epmios, K. A. Makapos u zp. - M.: Uadpa-M, 2008. - C. 443-515.

3 Koncrantunos, M.JI. OCHOBBI TEXHOJIOTHYECKUX TTPOIIECCOB 00PaOOTKH METAIIJIOB JaB-
nenueM [DnekTpoHHbIN pecypc]: yueonuk / M.JI. Koncrantunos, C.b. CunensuukoB. — KpacHo-




8

apck: Cub. penep. yu-T, 2016. — 488 c. //ZNANIUM.COM : 351eKTpOHHO-0MOIMOTEYHAsT CUCTE-
Ma. — Pexxum noctyma:http://www.znanium.com/catalog.php?, orpanudeHHbIi. - 3ari. ¢ SKpaHa.

8.2 /lonosiHuTEILHAS JIMTEPATYPaA

1 I'pomos, H.I1. Teopus o6padotku metayuioB aasinenuem / H. I1. I'pomos. - 2-¢ u3s., me-
pepad. u gor. - M.: Metamnyprus, 1978. - 360c.

2 Ob6pabotka MeTayuioB aasieHueM B mamuHocTpoenuw/ I1. W. Iomyxun, B.A. Tiopun,
I1. Y. {aBuakos, /1. H. Butanos. - M.; Codus: Mammnoctpoenue; Texnnka, 1983. - 279c.

3 becrmanos, A. B. ledopMaliusi B YCIOBUSAX CBEPXIUIACTUYHOCTH — WHHO-BAIIMOHHAS
TEXHOJIOTHS 00pabOTKM METa/uIOB JlaBlieHHeM [JnekTpoHHbIM pecype] /A.B.becnanos,
A.ILIlerpoB, A.B.Coxomnos. - M.: HULl UH®PA-M, 2015. - 56 c. // ZNANIUM.COM : snek-
TPOHHO-OMOIMOTEYHass cuctema. — Pexum npocrtyma: http://www.znanium.com/catalog.php?,
OTrpaHMYEHHBIN. - 3aril. ¢ 3KpaHa.

4 3arupos, H. H. OcHOBBI pac4ueToB MpOIecCOB MOTYyYEHUS JITMHHOMEPHBIX METAIIJION3-
Jenuii MeToaaMu 00pabOTKH METaJIOB JIaBJIeHHEM [ DJIEeKTPOHHBIN pecypc]: yued. mocodue / H.
H. 3arupos, U. JI. Koncrantunos, E. B. UBanos. - Kpacnosipck: Cu0. denep. yu-t, 2016. - 312
c. // ZNANIUM.COM : »2JeKkTpOHHOOMONMOTEUHAass cuUcTeMa. — PexXuMm JocTyma:
http://www.znanium.com/catalog.php?, orpanuueHHBIN. - 3aril. ¢ SKpaH

8.3 MeTtoanueckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUTILIMHBI

JIis ycneniHoro BBINOJTHEHUS! BCEX Pa3/IesIOB CAMOCTOSITEIbHOM paboThl yJalluMcs pe-
KOMEHTyeTCsI HCIIOIBb30BaTh CIEyIolee yueOHO-METOIMIeCKOoe 00ecrieueHue:

1. P 013-2016 «TekcroBbie crynendyeckue padbotsl. I[IpaBuna odopmienus». — Been.
2016-03-10. — Komcomonsck-Ha-Amype: PI'BOY BO «KHAI'TY», 2016. — 56 c.

2. CTO 7.5-17 llonoxeHue o camocrosTenbHOll pabore crynentoB ®I'BOY BIIO
«KHAT'TY». — BBen. 2015-04-06. — Komcomoubck-aa-Amype: @PI'BOY BITO «KHATTY», 2015.
—-24c.

8.4 CoBpemennbie npodeccuoHaabHbIe 0a3bl JAHHBIX U HH(OPMALHOHHBIE CIPa-
BOYHbIE CHCTEMbI, HCIIOJIb3yeMble NMPH OCYIIECTBJIEHHH 00pa30BaTeJbHOIO Npouecca no
AUCHUTLINHE

1 DOnexrponno-6ubanoreunas cuctema ZNANIUM.COM J[loroBop Ne 4997 36¢ NUK3
2112727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. (¢ 17 anpens 2021 r. mo
16 anpens 2022 r.).

2 DnextpoHHO-OMONMHMoTeyHas cuctema IPRbooks Jlunensnonnsiii qoropop Ne EIT 44/4
Ha TIPEJOCTaBIIEHUE JOCTyIMa K SJIEKTpoHHO-OmOnmoreunoit cucreme [PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 ¢espans 2021 r. (¢ 27 mapta 2021 1. 10 27
mapta 2022 r.).

3 Oo6pazoBarenbHas mwiardopma "HOpaiit". JloroBop Ne EI144/2 Ha oka3zaHue yciyr mo
MPEIOCTAaBIEHUIO JIocTyna K obpaszoBarenbHoi miuatrgopme MK3 21 1 2727000769 270301001
0010001 6311 244 ot 02 deppans 2021 r. (¢ 07 deBpans 2021 r. mo 07 perpans 2022 1.).

4 Hayunas snextponHas 6ubnanoreka eLIBRARY.RU. [lorosop Ne EIIl 44/3 na okasa-
HUE YCIYT JocTyna K aekTpoHHbIM m3ganusm UK3 211 272 7000769 270 301 001 0010 002
6311 244 ot 04 depamns 2021 r. (¢ 04 dpespans 2021 r. mo 04 deBpans 2030 r.).

5 Cnpasoynas npasoBas cucrema Koncynsrant Ilmoc. JloroBop Ne 45 ot 17 masa 2017
(6eccpounsrIit).

6 Ilpesumenrtckas oubimoreka uMm. b.H. Enprumna https://www.prlib.ru/ be3so3mesaHoe
M0JIb30BaHKE (OTKPBITHIN TOCTYI).

7. HauwmonanwpHast 3iekTponHas Oubnuoreka (HDB) https://rusneb.ru/ be3BozmesaHoe
M0JIb30BaHKE (OTKPBITHIN TOCTYI).

8 Hayunas osnekrponHas OubOnuoreka "KubepJlemmuka" https://cyberleninka.ru/ bes-
BO3ME3THOE MOJIB30BaHKE (OTKPBITHINA JOCTYII).



https://www.prlib.ru/
https://rusneb.ru/
https://cyberleninka.ru/

8.5 Ilepeuenb pecypcoB UHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTu «UHTeEp-
HeT», He0OXOJUMBbIX JIJISI 0CBOEHUSsI JUCHUILIMHBI (MOTYJIs1)

1 DOmnexktponnbie pecypcbl KHAI'Y  (http://www.knastu.ru/forstudents/library/digital-
resources.html).

2 Enunoe okHO focTyna kK oOpa3oBaTebHBIM pecypcaM // DIeKTpOHHBINH pecype [Pexum
noctymna: cBoooaubIi ] http://window.edu.ru/.

Tabnuna 5 — [lepeuenpb UCHOIB3yeMOr0 MPOrPaMMHOT0 00ecieueHus

Haumenosanue 10 PexBU3UTHI / YCIIOBHS UCTIOJIb30BAHUS

1 MathCAD 1 CereBas nuieH3Ms1, CEpBUCHBIM KOHTPAKT #
2A 1820328, nuiieH3UOHHBIN Kito4, 1oroBop Ne 106-
AD120 oT 27.11.2012.

2 Kaspersky Endpoint Securitye st 2 CereBasi IPOJUICHHAS JIMIICH3US, JINIIEH3UOHHOE CO-
ousneca - Crapmaptaeiii Russian Edi- | rmamenne Ne 2434- 180607-063259-310-569
tion

3 Microsoft&reg; Office Professional | 3 JIuuensuonusiii ceprudukar 47019898, MSDN
Plus 2010 Russian Product Key.

4 Microsoft&reg; Windows Profes- 4 JlunensuonHbli ceprudukar 46243844, MSDN
sional 7 Russian Product Key.

9 OpraHu3anMOHHO-TIEATOTHYECKHE YCI0BHUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUEeM Yy4eOHbIX 3aHATUH. SI3bIk 00ydeHus (mpenojaBaHus) - pycckui. Jlyig Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIUBACTCS MPOJIOJDKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuHM oOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIECTBYIONMETr0 00yYeHHs, KOTOPBIA 0CBOOOXKAaeT oOyyJarore-
rocsi OT HEOOXOIMMOCTH UX MMOBTOPHOT'O OCBOEHMUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH NMPernoaaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaaH-
OUOHHBIX, MHHOBAIIMOHHBIX H I/IH(l)OpMaHI/IOHHI)IX O6p330BaTeJ'H)HBIX TEXHOJIOTHIA. Tpa}II/IHI/IOH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCSA B BUJC HINPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmamonasie
o0pa3oBaTeNbHbIE TEXHOJOTHH PEaTH3yIOTCS TMYTEM aKTHBH3AIMU CAMOCTOSTEIHHONH pabOTHI
CTYZICHTOB B MH(OPMAIIMOHHOM 00pa3oBaTeNbHOI cpefe.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC MpeanosaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IIaHa.



http://window.edu.ru/
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Ha niepBoii nekuuu J1eKTop 0053aH MPeAyIpeuTh CTYACHTOB, MPUMEHUTEIHHO K KAaKOMY
0a30BOMY y4eOHUKY (YUeOHMKAaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U O00eCTIeunBaTh
Oosee riry0okoe MOHUMaHHE YU4eOHBIX BOIPOCOB MPHU 3HAUUTEIHHO MEHBIIEH 3aTpaTe BPEeMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON JeTaau3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3/eIbl.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHHAPOB SBJSIETCs 00CYyXkIeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHsX. B 00s13aHHOCTH IpenojaBareisi BXOJAT: OKa3aHUE METOAMYECKOH IOo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUSAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPerno aBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U MHBIX 33JIaHUN;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MICTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCThb PACCYKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMHUHApPCKOM 3aHATHUU, BXOJUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCcs M0 AUCHUIIHHE (MOAYJTI0)

CamocrosrenbHas paboTa CTYIE€HTOB — 3TO HPOILECC aKTUBHOTO, II€JICHANPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLICHKOW Pe3yJIbTaTOB JESATENIbHOCTH 00Y4aroIerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMaTu3alus U 3aKpEIUICHHE TIOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U NMPAKTHYECKUX
YMEHMH CTYJIEHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHUE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIEHUATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIOCOOHOCTEH, aKTUBHOCTHU CTYAECHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHHIO U CAMOPEaIN3alNH;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUN U aKaJEMUUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYILECTBIATHCS MHAWBUIYATBHO WU TPYIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHosorus opraHu3alii CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKIIIOYAET HCIIOJIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbTaTOB BHEAYIUTOPHOM CAMOCTOSITEIHHOW pPadOTHI CTYJIEHTOB MOXET
MPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMHU, BHIPAOOTKE €AMHCTBA B3IJISAZO0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToanuyeckue yKkazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3y4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMIOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1o yueOHUKY WM KOHCIEKTHBIM MaTepuajiaM
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTH OCHOBHBIE TEPMHHBI, ONPEACIICHMS, IOHATUS Pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOTHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTvKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 33Ja€TCsl HA JIEKLUUAX Ipero-
naBaresneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4Yepe/lb BHOBb M3/aHHBIE B IEPUOANYECKON
Hay4yHOMW JuTepaType) Juist 0oJiee 1eTalbHOI0 TOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE OIpeesICHHs U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNs, aHAJIOTHYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJIbHO-TEXHMYECKOro odecnedeHusi, He00X0UMOro IS 0CYy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-1a00paTopHOE 000pyAOBaHHUE

Tab6nuia 6 — [lepeuens o6opynoBanus JadbopaTopun

AynuTopus HaumenoBanue aynuropun Hcnonb3yemoe 060pyoBaHue
(;1aboparopun)

Ayn. 124 3 BoruncnuTenbHblil LEHTp Ka- | 12 mepcoHanbHBIX KOMITBIOTEPOB

KOpITyC denpsr AC

Ayn. 1103 Kommnekcnas nmaboparopust 3 yue6HO-1a00paTOPHBIX KOMIUIEKCa JIIs

KOpILyC kadenpsr AC npaktuueckux 3ansatuit OM/JI-11

Ayn. 112 3 MynbTUMEAUIHBIN Ki1acc OKpaH, MyJlIbTUMEIUA IPOEKTOP, MEPCO-

KOpILyC OAMT HaJIbHBIN KOMIIBIOTED

[Mpu peanmzamun aucuuinHbl «Teopus oOpabOTKM METAIOB JaBleHHEM» Ha 0Oas3e
pOQHUILHOW OpPTraHWU3alK HCIIOJIB3YeTCs MaTepPHAIbHO-TEXHUYECKOE 00eCIeueHHe, TMepedrc-
JIeHHOE B Tadiumue 6.1.

Ta6mmma 6.1 — MaTepralbHO-TEXHUYECKOE 00eCTiedeHUE TUCITUTUTHHBI

CranpapTHOE WM CHENUANIU3UPOBaHHOE o0opynoBanue, | Hasnadenue o6opynoBaHUs
o0ecreunBarollee BHIIOJHEHNUE 3aaHUI
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IlepcoHa/IbHBIE KOMIIBTEPHI IIpoBenenue pacuerHo-
rpaduuecKux MpaKTUYECKUX 3aHs-
THI

10.2 TexHuveckue M YJIEKTPOHHbIE CPEACTBA 00yUYeHUSA

[Tpu ipoBeIcHUY 3aHATUI HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOCKTOPOM (CTa-
[IUOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npe3enTanuii. Kpome toro, mpu nmpoBeneHun
JICKIIMH U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMITBIOTEDP C YCTAaHOBICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00ecriedYeHHEM I JEMOHCTPALIMK MTPE3ECHTALIHA.

11 HNurvle cBeneHus

MeToauuecKkue PECKOMEHIAIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUILTMHBI 00yYarOIIUMUCS C OTPaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpymmnax. [IpenmonararoTcs cienuaibHble YCIOBHS TSI TIOTYYEHUST 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMUTCS € TICHXOJI0T0-(DH3HOIOTHISCKIMHE
OCOOCHHOCTSIMU OOYYArOMIMXCs MHBAIUIOB U JIUI[ C OTPAHHYEHHBIMH BO3MOXKHOCTSIMHU 3/10PO-
Bbsl, MH/UBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJJMMOCTH OCYIIECTBIISIETCS OMOJHUTENbHAS MOJAepKKa MpenoJaBaHusl ThIOTOPaMH, MCUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAMYECKMMH peKoMeHauusaMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeanojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTYyJCH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyaeHueckoi rpynmne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OopMax: ayAHalbHOM, BU3YalbHOW, C HCIOJB30BAHHUEM CIEIHATbHBIX TEXHUYECKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunamMu ¢ OB3 ocyiecTBiseTcss ¢ UCNOIb30BaHUEM CPEICTB
00y4yeHHsI OOIIEro M CIEeUUalbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIB30-
BaHus1). MaTepualbHO-TEXHUYECKOE OOecleueHe npeaycMaTpuBaeT NMPUCIOCOOIEHUE ayIuTo-
puii k Hyxaam nun ¢ OB3.

dopma npoBeACHUS aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
WH/IMBUYaJIbHBIX NICUX0pHU3nUecKkux ocodbennocrei. s crynenroB ¢ OB3 npexycmarpuBaeT-
csl 1ocTymnHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B IIE€YaTHOH WM DJIEKTPOHHOM ¢opme (g JUI C HAPYWEHUSIMH OINOPHO-
JIBUTATEILHOTO ammapara);

- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM opMe ¢ yBETHUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM YTEHHsI aCCUCTEHTOM 33IaHus BCIIYX (JUIs1 JIUI C HAPYIICHUSIMH 3PEHU ).

CryneHTaM ¢ MHBAIMJIHOCTHIO YBEIMUMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpUBaeTCs NOCTyMHas (opma mpeaocTas-
JICHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- TMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIbIOTEpe (IS JIMII C HAPYIICHHU -
MU CIIyXa, peun);
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- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (st
JIMIL ¢ HAPYIIEHUSIMU OIIOPHO-ABUraTEIbHOIO aliapara);

- YCTHO (21711 JIUL C HAPYILIEHUSIMU 3PEHMSI, OLIOPHO-IBUTATEILHOTO allapara).

ITpu HEOOXO0AUMOCTH AJ1s1 00YUAIOIIUXCS ¢ MHBAIMAHOCTBIO IPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB OOYYEHHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«Teopusi 00pad0OTKN METAJIOB JABJICHUEM))

CrnenuanbHOCTD

24.05.07 CamoneTo- U BEPTOJIETOCTPOEHUE

Crenuanu3anus

TexHoJIornuecKkoe MPOeKTUPOBAHUE BBICOKOPECYPCHBIX KOH-
CTPYKLU CaMOJIETOB U BEPTOJIETOB

KBanudukamnms BbITYyCKHIKA Criermanuct
I'on wawama mnoaroroBku (mo 2019
yueOHOMY IJIaHY)
®dopma 00yueHus 3aounas popma
TexHomorust 00yueHus TpaauunonHas
Kype Cemectp TpynoeMKocCTsb, 3.€.
3 5 4
Bun npomexxyTouHOM aTTecTanuu ObecrieunBarolee noapasieieHue

3ayeT ¢ OLEHKOH

Kadenpa «ABuactpoenue»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 110 JUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 00Pa30BaTeJbHON NPOrpaMMbl

Tabmuna 1 — KoMnereHI1y 1 miiaHUpyeMble pe3yibTaThl 00yUYeHHs 110 IPAKTHKE

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaTbl O0yYeHHS MO MPAKTHKE

[Tepeuens 3HaHUI

IIepeyens ymenuit

[IepeueHb HaBBIKOB

[TpodeccrnonansHO-CIIeUaTH3UPOBAHHBIC

IICK-4.6 Crioco0-

HOCTb U TOTOBHOCTB

y4acTBOBATH B pa3pa-
00TKe "IUPEKTUBHBIX

TCXHOJIOTHYCCKHUX

MaTepuaioB" npu co-
3JJaHUM HOBOTO JIeTa-

TCJIBHOTI'O aIlrapara

31 (TICK-4.6-1)
3HaTh: npupoay u
3aKOHOMEPHOCTH
IUIACTUYECKON  Jie-
dbopMaruu MeTania

32 (TICK-4.6-1)
3HaThb: Qpusnue-
CKHE COOTHOIICHUS
Y METOJIbI PEIICHUS
3aJa4 IacTuye-
CKOT0 IeOpMHPO-

VY1 (IICK-4.6-1)
Ymersn: OIIPENEIATh
HANPsKEHHO-
neopMUPOBAaHHOE  CO-
CTOSIHUE B IUIacCTHYe-
ckoii obmactu nedop-
MUPOBaHUs

V2 (IICK-4.6-1)

YMers: pemiath 3a1a4H,
CBSI3aHHBIE C COBEPILICH-
CTBOBAHHEM IPOLIECCOB

H1 (IICK-4.6-1)
Baagern: o0IMMH
HaBBIKaMH 10 aHATU3Y
MEXaHHYECKUX Xapak-
TEPUCTHK METajlIa

H2 (IICK-4.6-1):
Baaaersb: oOmummn
HaBBIKAMH PENICHUS
3aj1a4 110 oIpeielie-
HUIO HAITPSKEHO-
nehOpMUPOBAHHOTO

BaHUA

JaBJICHHUCM

00paboOTKH METaNIOB

COCTOSAHHA

Tabnuia 2 — [TacmopT GoHIa OIEHOYHBIX CPEJCTB

KounTposmpyemsble pa3ienbl dopmupyemas HaumenoBanmue one- Moka3arenu
(TeMBbI) AUCHUIIMHBI KOMIIeTEHIUA HOYHOI'0 CpeaCTBa OLICHKH

KonTposmpyembie HaunmeHnoBanue

dopmupyemast
pa3aeJsl (TeMbl) OLICHOYHOI'0 IMoka3aTenu OLeHKH
KOMIIeTEHIUA
AUCUMILIMHBI cpeaAcTBa
Paznen  Nel Oc- 31(IICK 4.6-1) KonnokBuym 10 | - 3HaHHS O MpPUPOJE IJIacTUye-

HOBHBIE TIOKa3aTe-
JM  TUIACTUYECKHUX
CBOWCTB MeTaJlja.
[Ipupona mnacTu-
yeckoil nedopma-
1017071

Kypcy

ckoil nmedopmaruu,
CTYJICHTA;

- YMEHHeE JIOTHYECKU TTOCTPOUTH
OTBET;

- BIIQJICHUE MOHOJOIMYECKOMH
peunio

KPYro3op

HI1(TICK 4.6-1)

Pacuérno-
rpaguueckas pa-
oota

- IOHUMAaHHUE€ METOJIUKHU OIIPEC-
JIEJIEHNS] MEXAHUUYECKUX XapaK-
TEPUCTHK METaJljla U yMEHHE ee
MIPaBWJIbHO IPUMEHUTH;

- KauecTBO 0(hOpMIICHUS;

- IOCTaTOYHOCTb MOSICHEHUI

Pa3nen Neo2
Hanpsoxenus u
nedhopmaruu

32(IICK 4.6-1)

Komnoksuym mo
Kycy

- 3HAHWS O HANPSHKCHUSX U JIe-
(dopmanuax, Kpyrozop CTyAEH-
Ta,

- YMEHHE JIOTHYECKU ITOCTPOUTH
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OTBET;
- BJIaJCHUE MOHOJIOTHYECKOU
peubio

V1(IICK 4.6-1)

Pacuérno-
rpaduveckas pa-
6ota

- IOHUMAaHUEC MCTOJUKHU OIIPEC-
JICJICHUST HANPSHKEHHO-
ne(hOPMUPOBAHHOTO COCTOSHUS
U YMEHHE €€ MPaBUIBHO IIPH-
MCHHUTB;

- Ka4eCcTBO 0(hOPMIICHUS;

- IOCTaTOYHOCTh MOSICHEHU I

H2(TICK 4.6-1)

Pacuérno-
rpadguueckas pa-
oora

- TOHMUMAaHUE METOJIUKH pellie-
HUS 337124 10 OTIPEICICHUIO
HANPsKEHHO-
ne(opMHPOBAaHHOTO COCTOSTHUS
1 YMEHHUE €€ MPABUIILHO MPHU-
MCHHTD;

- Ka4ecTBO o(hopMIICHUS;

- IOCTaTOYHOCTH MOSICHCHU I

Paznen Ne3 [Ilpu-
MeEpBbI pacuéra
omepanuii  oOpa-
0OTKM  METallIOB
JaBJICHUEM

32(IICK 4.6-1)

KonnokBuym mno
Kypcy

- 3HAHHS METOJOB pacyéra ore-
pamuii  00pabOTKH  METaIOB
JIaBJICHUEM, KPYro30p CTY/CH-
Ta,

- YMCHHUE JIOTUYECKU TTOCTPOUTh
OTBET;

- BJAJCHHE MOHOJOTHYECKOI
peubio

V2(TICK 4.6-1)

Pacuérno-
rpaduyeckas pa-
6oTta

- TOHUMaHUE METOJUKH pellie-
HHS 3a]1a4, CBA3aHHBIX C CO-
BEPIIIEHCTBOBAHUEM ITPOIIECCOB
00pabOTKH METANIOB JaBJICHU-
€M U YMEHHE €€ MPaBUIIbHO
HpI/IMeHI/ITI);

- Ka4ecTBO 0(hOpMIICHUS;

- JOCTaTOYHOCTH MOSICHEHUH

H2(TICK 4.6-1)

Pacuérno-
rpaduyeckas pa-
6oTta

- IOHMMaHUE METOJUKH pelie-
HUSI 337124 10 OTIPEJICTICHUIO
HaNpsHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSTHUS
Y YMEHUE €€ MPAaBUIBHO MPHU-
MEHUTB;

- Ka4eCcTBO 0(hOpMIICHUS;

- JOCTaTOYHOCTH NOSICHEHUH

2 Meroauyeckue MaTepHAaJIbl, ONpeessolue Npoue1ypbl OlleHMBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc popmMupo-

BAaHUS KOMIIETEHIMII

Meroauueckue Marepuaibl, ONPEACIAIONIME IPOLEIypbl OLEHUBAHNS 3HAHUM, YMECHUH,
HaBBIKOB U (WJIM) OMbITA AEATEILHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl IUCIHU-

TUTHHEI (Tabnuma 3).
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Ta6ymia 3 — TexHoyornueckas Kapra

HaunumenoBanue
OLICHOYHOI'0
cpeacrsa

Cpoku
BBITIOJTHEHH S

IkaJa oneHUBaHUA

Kpurtepuu onennBanus

7 cemecTp

IIpomeskyTounas arrectauus B Gopme «3ader ¢ OLEHKON»

KomnokBuym o
Kypcy

B Teuenue
ceMmecTpa

60 GamroB

60 6ayuToB — CTYAEHT TIpa-
BUJIBHO OTBETHJI HA BCE
TEOPETHYECKHE BOIIPOCHI
ounera. [Tokazan oTnuy-
HBIC 3HAHUS B paMKax
YCBOEHHOTO Y4eOHOT0 Ma-
Tepuana. OTBETHII Ha BCE
JIOTIOJTHUTEIILHBIE BOIIPO-
CBI.

45 GaioB — CTYJEHT OTBe-
THJI Ha TEOPETHYECKHE BO-
MpOCHI OusieTa ¢ HeOOIb-
MIUMH HeTouHOCTSIMU. [1o-
Ka3aJl XOpOIIINe 3HAHUS B
paMKax yCBOEHHOTO yuel-
Horo Mate—puaina. OTBeTHI
Ha OOJIBIIMHCTBO JAOMOIHH-
TEJBHBIX BOIIPOCOB.

30 GanIoB — CTYJEHT OTBE-
THJI HA TEOPETHYECKUE BO-
Ipockl Ouera ¢ cyiie-
CTBEHHBIMH HETOYHOCTSIMHU.
ITokasan y10BIeTBOpHU-
TEJbHBIC 3HAHUS B paMKax
YCBOEHHOT'0 y4eOHOro Ma-
tepuana. [Ipn oTBeTax Ha
JIOTIOJTHUTEIBHBIE BOIIPOCHI
OBLIO JOMYIIEHO MHOTO
HETOYHOCTEH.

20 6a/mIoB — NP OTBETE HA
TEOPETUYECKHE BOMPOCHI
OwieTa CTy/ICHT MpoJie-
MOHCTPUPOBAJ HEAOCTA-
TOYHBIA YPOBEHb 3HAHUM.
[Tpu oTBeTax Ha JOMOIHU-
TeJIbHBIE BOMPOCHI OBLIO
JIOTYIIIEHO MHOECTBO He-
NPaBUIEHBIX OTBETOB.

PacuérHo-

B Teuenune

40 6ayu1oB

40 GannoB — CTyJEHT Ipa-
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rpadudeckas
pabora

cemecTpa

BUJILHO BBITIOJTHUIT 33]1a-
Hue. [lokazan oTnuyHbIe
BJIQ/ICHUS HABBIKAMU TIPH-
MEHEHUS OTYyYEHHBIX
3HAaHUW U YMEHUU IIpU pe-
HIeHuH MpodeccuoHanb-
HBIX 33/1a4 B PAMKax YCBO-
€HHOT'0 y4eOHOr0 MaTepHu-
asa. OTBETHII Ha BCE J10-
MOJIHUTEJIbHBIE BOIIPOCHI HA
3ammTe.

30 6a)TOB — CTYACHT BBI-
MIOJTHHJI 33/1aHUE C He-
00JIBIIMMU HETOYHOCTSIMHU.
[Tokazan xopouue Biazae-
HUS HaBbIKAMU MPUMEHe-
HUS TIOJTyYEHHBIX 3HAHUH H
YMEHHH NP pelIeHUH
npodeCCHOHATBHBIX 33124
B pPaMKaX YCBOCHHOTO
yuebHoro marepuana. Ot-
BETUJI Ha OOJIBIIMHCTBO
JIOTIOJTHUTEIILHBIX BOIIPO-
COB Ha 3alIuTe.

20 6a/mIoB — CTY/ICHT BhI-
MIOJTHUJI 33/1aHUE C CYIIIe-
CTBEHHBIMH HETOYHOCTSIMHU.
[Tokazan ygoBneTBopu-
TEJNbHOE BJIa/ICHIE HABBI-
KaMH IPUMEHEHHUSI MOy~
YEHHBIX 3HAHUN U YMEHUU
IIPU pelIeHnu npodeccuo-
HAJIBHBIX 33/1a4 B PAMKax
YCBOEHHOT'0 y4eOHOro Ma-
tepuana. [Ipu oTBerax Ha
JIOTIOTHUTETbHBIE BOMPOCH
Ha 3amuTe OBLIO JOIYIIIe-
HO MHOT'O HETOYHOCTEM.

10 GaToB — TIpH BHITIOJTHE-
HUU 33J]aHHsI CTYJICHT TPO-
JIEMOHCTPUPOBAIT HEIOCTa-
TOYHBIN YPOBEHb BIIa/ICHUS
YMEHHSIMH B HaBBIKaMHU
IIPU pelIeHnu npodeccuo-
HAJIBHBIX 33/1a4 B PaAMKax
YCBOGHHOTO y4eOHOT0 Ma-
tepuana. [Ipn oTBeTax Ha
JIOTIOTHUTETbHBIE BOIPOCHI
Ha 3amuTe ObLIO JOIYIIIe-
HO MHOKECTBO HETOYHO-
CcTeil.
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HUTOIO: 100 6antoB

Kpurtepuu oneHKu pe3y/1bTaToB 00y4eHHs 110 JHCHHUILIMHE:

0 — 64 % oT MakCHUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTA-
TOYHBIN YPOBEHb JUISI IPOMEKYTOUHOM aTTeCTALlMK 110 TUCLMILIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJOBICTBOPUTEIHHOY (IIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % 0T MakcCHMaJIbHO BO3MOXHON CYMMBbI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakKCUMaJIbHO BO3MOKHOM CyMMBbI OJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHBD)

3 TumnoBble KOHTPOJIbHBIE 3aJaHUS WIN HHble MATEPHAJIbI, HEO0OX0AUMbIE ISl
OLICHKM 3HAHUI, YMEHHM i, HABBIKOB M (MJIM) ONBITA JeITeJIbHOCTH, XaPaKTepPU3yolIue
npouecc popMuUpoOBaAHUA KOMIETEHIMH B X0/1e 0CBOEHHsI 00pa30BaTeIbHOM IPOrpaMMBbl

3.1 3aganus 1A TeKyLero KOHTPOJIsi yCIeBaeMOCTH
KoHTpo/bHbIE BONPOCHI KOJITOKBHYMAa

Pazoen 1 Ocnosnvie noxazamenu naiacmuueckux ceoticme memanna. Ilpupooa niacmuueckoti

Ooepopmayuu

1 Jlaiite onpeneneHue HAMIPSIKEHUSI.

2 JlaiiTe Ha3BaHME U rpaUUECKYI0 HHTEPIPETALMIO YETHIPEX BUAOB Ae(OopMaIiH.

3 JlaiiTe MaTeMaTH4eCKOE OIpPEICICHIEe OTHOCUTEIILHON U UCTUHHOM (JIorapuMUYIEeCcKOi) Jie-

dopmanuu.

Cremnaiite BbIBOJ (POPMYJIbI, OTPAXKAIOLIEH CBSI3b OTHOCUTENBHOM U HCTUHHON AepOopMaIiii.

5 [Tlokaxwure, 4TO UCTHHHBIE AedopManuu 00JaJal0T CBOWCTBOM aJJUTHBHOCTH, @ OTHOCH-
TeNbHbIE Ae(pOopMalK — HET.

6 JaiiTe onpeneneHue ynpyroi nedopmanuy 1 3amuinTe 3akoH ['yka. Ykaxure pa3MepHOCTb

BEJIMYMH, BXOJSAIINX B 3aK0H ['yka.

HcnbiTanue MaTtepuana Ha pa3pbiB. MamyHHas (MHAMKATOpHAs ) AMarpaMmma.

8 Jluarpamma YCJIOBHBIX HANpPSOKCHHWH. YKOKUTE HA HEW 3HAUCHUS (DU3MUECKUX KOHCTAHT
(mpenena MpOYHOCTH, Mpeaesia TEKY4eCTH), a TaKkKe JTUHHUIO pasrpy3Ku Ui MPOU3BOJIBHOM
TOUYKH B IJIACTHYECKOM 00J1acTH.

9 Kakue xapakTepuCTUKH METaJlla ONPEEIIIOTCS IPU UCIIBITAaHUH Ha pa3pbIB?

10 Kak Ha3bIBaroTCs ¥ ONPEETAIOTCS BEIMUMHBI Oy M O »? Kakas pasMepHOCTb 3THX BETMYNH?

11 Kak Ha3bIBalOTCS M ONPEACTISAIOTCS BeTmuuHbl O 1 y? Kakast pa3sMepHOCTh 3TUX BETHYNH?

12 Kak Ha3bIBatOTCS M onpeAenstoTest BeanuuHbl E n u? Kakast pa3MepHOCTb 3THX BETHYNH?

13 Yro Takoe anuzorponus? Yem oHa Xxapakrepusyercs?

14 TlocTtpoenue nuarpaMMbl UCTHHHBIX HANpSOKEHUH. YpaBHEHHE CBSI3M MEXKIY YCIOBHBIMHU U
VCTUHHBIMU HaNPSKEHUSIMU.

15 Kpussle ynpounenus. [loctpoeHne KpuBOW yNmpOYHEHHUS 1O UCIBITAHUAM METajla Ha pas-
puiB. Kpusbie ynpounenus | pona, Il poxa u I pona.

16 CpoiicTBa KpuBBIX yripouHeHus | posa.

17 CgoiictBa kpuBbIX ynpouHenus |l poxa.

18 CgoiictBa kpuBbIX ynpounenus |11 pona.

19 Annpoxcumarus KpuBoi ynpouHeHus. AOCOTIOTHO-TUIACTUYHBINA MaTepual.

20 AnmpoxcuManus KpuBOW yrpouHeHus. JInHeliHas anmpokcumarus. Onpenenenue kodddu-
LIIEHTOB AIIIPOKCUMALUU C Y4ETOM CBOMCTBA KPUBOU YIIPOUHEHHUS.

21 AnmpoxcuManus KpuBOW yrpouHeHus. JIuHeliHas anmpokcumarus. Omnpenenenue kodddu-
LIMEHTOB allIIPOKCUMALIUU IIPU IPOXOKIECHUH YEPE3 IBE TOUKH.

D

~
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23

24
25

26
27
28
29
30
31
32
33
34

35
36
37
38
39

40

20

Anmnpokcumanusi KpuBoil ynpounenus. CrenenHas anmnpokcumarius. Onpenenenue ko3ddu-
LIMEHTOB aIlllIPOKCUMALIAU C Y4ETOM CBOMCTBA KPUBOW YIIPOYHEHHUS.

Anmnpokcumanusi KpuBoil ynpounenus. CrenenHas anmnpokcumarus. Onpenenenue ko3ddu-
LIMEHTOB alIIPOKCUMALIUU IIPYU IPOXOKIACHUH YEPE3 IBE TOUKH.

IIpoBepka npaBUIBLHOCTH IIOCTPOCHUS KPUBOM YIIPOUYHEHMS.

CreneHHas annpoKCHMalUs JUarpaMMbl HCTUHHBIX HanpspkeHUd. OlpenencHue TOYKHU Ie-
pexoza ynpyroro 1eopMHPOBaHUS B IIJIACTHUECKOE.

HazoBuTe 0OCHOBHBIE THIIBI IPOCTPAHCTBEHHBIX PEMIETOK METAJLIOB.

Kak nnaekcupyroTcst Kpuctayuiorpadguueckue miockocTu. [losicHuTe Ha mpumMepe.

Kak nnaexcupyrorcs kpuctauiorpadguueckue HanpasieHus. [loscHute Ha npumepe.
CkonbxeHne npu aeopManiiy MOHOKPHCTAILIA.

Kak 3aBuCHT npeesn TEKy4eCTH MOHOKPHUCTAIa OT OPUEHTUPOBKH INIOCKOCTH CKOJIBKEHUS.
JIBoliHuKoBaHue Tpu AedhopMaIii MOHOKPHUCTAILIA.

Haiite onpenenenue auciaokanuii. Kakue 6pIBatoT AUCIOKAILUH.

Kak Binser KonMyecTBO NCKAKEHUHN pelIETKH MOHOKPHUCTAJIA HA IIPOYHOCTb.

YeM oTanuaeTcs MOHOKpHCTAILI OT MoJukpucTania? M3o0pazute cxemMaTuyHo Aedopmaruio
IOJIMKPUCTAJLIA.

BnusiHue temnepatypsl Ha cBolcTBa MeTailia. [laiite onpeneneHne «Bo3BparTay.

Biistnue Temneparypsl Ha CBOMCTBA MeTailia. J(aiiTe onpeneneHne «peKpUCTALIIU3ALMI.
Bunp! neopmariuii METauIoB 10 TEMIIEPATYPHOMY PEKUMY.

CkopocTb n1eopMHpOBaHUS M CKOPOCTh Aedopmartuii. Jlaiite onpeneneHue.

Bausinue ckopoctu aedopManuu Ha CONPOTUBIEHUE Je(POPMUPOBAHUIO U IIACTUYHOCTD
METAJIIOB.

CBepXIUIaCTUYHOCTD — ONPEACIEHUE U OCHOBHBIE 3aBUCUMOCTH.

Paszoen 2 Hanpsoicenus u depopmayuu

Omnpenenenne HanpsHKEHUS.

HanpsokeHnss B KOOpAMHATHBIX IIIomiakax. KoMIoHeHThl 00bEMHOTO HampsHKEHHOTO CO-
CTOSIHMSL.

['maBHBIE HANIPSKEHUS.

['maBHBIE KacaTeabHbIE HAPSKEHUS.

OcHOBHBIE CXEMBI HANIPSKEHHOTO COCTOSIHUSA B TJIaBHBIX HANPSIYKEHUSX.

Tenzop HanpsHKEHUHN. DIUTUTICOU HAPSIKSHUM.

JleBratop HanpsKEHU.

VYcnoBus paBHOBeCHSI 00bEMHOT0 HANIPSKEHHOTO COCTOSTHUSL.

VYcnoBus paBHOBECHSI OCECUMMETPUYHOIO HAIPSKEHHOTO COCTOSIHHUS.

KoMmnoHeHThI nepemenieHrs TOUKH.

OmnpeneneHne OTHOCUTENIBHOTO C/IBUTa.

Komnonents! neopmaniuii, BelpaxkeHHbIe uepe3 nepemerienus (Ypasuenus Komm).
VYcroBue mocTostHeTBa 00bEMa

Tenzop nepopmannii. [leBuarop nedopmaruii.

['maBHbIE nedopmanuu.

OcHoBHbIE cXeMBbI J1e()OPMUPOBAHHOTO COCTOSTHUS B TJIaBHBIX Je(opManusix.
YpaBHEHUS HEPA3PHIBHOCTH (COBMECTHOCTH) J1e(OpMaIIid.

NHTeHCUBHOCTH HANPsDKEHUN U edopMariuii.

I'unores3a e1MHON KPUBOU YIIPOYHEHUS.

VYcnosue mtactuanoctu ['yoepa — Museca. ['eomerpruueckuii CMBbICT.
['eomeTpruyeCcKuil CMBICH YCIIOBUS IUTACTUYHOCTH NP IUIOCKOM HANpPSKEHHOM COCTOSIHUM.
BnusiHue cpeaHero riaBHOrO HaIPSKEHUS.

VYcnosue nnactuynoctu Tpecka — Cen-Benana.

CBs13b HaNPsDKEHUH 1 1ehopMaItui.

CoiicTBa HanpsKeHUN U JeGopMaLuii.
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OCo0eHHOCTH TIACTHYECKOTO Ae()OpPMUPOBAHHS METAILIOB.
OCHOBHBIE TOMYIIECHHUS HHKCHEPHOU TEOPUH IUTACTUYHOCTH

Pa3zoen 3 Ilpumepwt pacuéma onepayuii 00pabomxu Memannios 0asieHuem

1.

wn

o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

N3rub. Ananu3 HanpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHUS IIPU U3THOE Y3KOM M IUPOKOM
MOJIOCHI.

['nnoresa riockux ceueHunit. OnpeeneHne TAHreHIUAIBHBIX 1e(OpMaIHi.

N3ru6 mupokoit nosnockl. [losicHuTe 3anuch ycnoBus MIACTUYHOCTU B PACTSHYTOM 30HE.
Omnpenenenne HANPsHKEHHOTO COCTOSIHUS NPU TUIACTHYECKOM M3rHOe MOMEHTOM. AOCOIOT-
HO-TIJIACTUYHBIN MaTepuai. Pactanyras 30Ha.

N3rub mmpokoii mosockl. [ToscHuTe 3anuce ycioBus MIACTUYHOCTH B CKATOU 30HE.
Omnpenenenre HAMPSHKEHHOTO COCTOSIHUS MPU TUIACTUYECKOM M3rube MOMEHTOM. AOCOMIOT-
HO-TUIACTUYHBIN MaTepuain. CxaTast 30Ha.

3anuch yCIOBUS TUIACTUYHOCTH JIS JKECTKO-TUIACTUYHOIO MaTepuala ¢ JUHEHHBIM yInpod-
HEHUEM.

3anuch yCIoBUS MIACTUYHOCTH Ui YIPYTO-TUIACTUYHOTO MaTepuaia co CTeNEHHBIM YIpoy-
HEHUEM

DMIophl HAMPSHKEHUN A1 a0COIOTHO-TUIACTUYHOTO MaTepuaia U A jKeCTKO-TIaCTUYHOTO
MaTepuaia Ipyu pa3ndHbIX paanycax u3ruoa.

Cxemaru3zanus (yrnpouieHue) HanpsbkEHHOTO COCTOSTHUS ITPpU u3ruoe.

Dddext npyxuHeHus npu u3rude. OnpenencHne 0OCTaTOYHOTO PaIuyca HEHTPAITLHOTO CIIOSI.
Oddext npyxunenus npu uzrude. OnpenesaeHne 0OCTATOYHOTO yIiia u3ruoa.

Omnpenenenue ocrarouHbix HanpspkeHui. Teopema Wnbrommna-I'eHku o pasrpyske.
Omnpenenenue paguyca u3ruda A NOJydeHHs 3a/IaHHOTO paauyca faeTanu (oOpaTHas 3aaa-
4a).

OnpeneneHne MOMEHTa BHYTPEHHHUX CHUJI IIPU U3rube (JUIsl )KeCTKO-TIJIaCTUYHOTO MaTepuasa
C JINHEHHBIM YIIPOUHEHUEM).

OnpezneneHre MUHUMAJIBHOTO pajinyca yOpyroro usruda (mosiBJeHue IiacTu4eckux aedop-
Marui).

OnpezneneHre MUHUMAIBbHOTO pajinyca MIIaCTUYECKOro u3ruba (paspyueHue).
TexHonornueckue pacy€Tsl npu rudke aucta. OnpenenaeHne pazMepa 3aroTOBKH.
ToncrocreHHast TpyOa moJl BHYTpeHHUM JaBieHueM. [IpuOmkéHHoe pemieHue Juist abco-
JIOTHO-TIJIACTUYHOTO TBEPAOTO Tea.

ToncrocrenHast Tpyba Moj BHYTPEHHUM JlaBjieHueM. McxoqHble ypaBHEHUs YIIPYroro penie-
HUS.

ToncrocrenHass Tpyba I1OJ BHYTPEHHMM JIaBI€HUEM. ['paHUYHbIE YCIOBUS YIPYro-
IJIACTUYECKOTO PEIICHUS.

ToncrocrenHast TpyOa 1Moja BHYTpEeHHUM JaBiieHHeM. OnpeaeneHne MaKCUMaTbHOU TOJIIH-
HBI TPYOBI, KOTOPYIO BO3MOXHO MEPEBECTH B IIIACTUYECKOE COCTOSHUE.

KoMmuiekT 3aaHnii 1J1s1 BBINOJIHEHUSI pac4éTHO-Tpagu4ecKoil padoTsl

3agaHue Ha BbINOJIHEHHE PacuyéTHO-TpaduyecKoil padoThl

1.

Onpenenenre HanPsHKEHHO—AE(POPMUPOBAHHOTO COCTOSIHUS MTPH YIPYTrO— IIACTUYECKOM
n3rude MeTalIM4ecKOM MOJIOCHI.
Pemienue npsimoit 1 06paTHOM 3a1auu ONpeIesIeHUs TapaMeTPOB MPY>KUHEHHUS.

Hcxonueie janHbIe:
- Marepuan (JTMCT KaTaHBIi);
- TOJIIIIMHA TOJIOCKI _ MM.;
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- BHYTPEHHUH PaJyC U3ruda mojockl MM.;
- yros u3ruda mnojaocsl rpanu.
Tpebyercs:

- IOCTPOUTH TMarpaMMy UCTUHHBIX HaNpspKeHU 1-ro poaa (IMHEHHO-CTeNeHHas anmnpoK-
cUMaIus);

- ONpeIeNIuTh MUHUMANIbHBIN BHYTPEHHUN PainyC yIpyroro u3ruoa;

- OTpECTUTh MUHUMAJIbHBIN BHYTPEHHUN PaJHyC MJIAaCTUYECKOTO H3Tnoa;

- IOCTPOUTH SIIOPY HANPSKEHUN IIpU U3ruoe;

- OTIPE/ICTNTh OCTATOYHBIM BHYTPEHHUN PalyC U OCTATOYHBIN yroi u3ruda mnosydyaemMoi se-
Taju;

- IOCTPOUTH SMIOPY OCTATOUHBIX HAMPSLKEHUH, IPUMEHSISI TEOPEMY O Pa3rpy3Ke;

- OINIPEACIIUTh HEOOXOUMBIN BHYTPEHHUM paanyc n3ruda (paanyc OCHaCTKH) U HEOOX O IH-
MBIH yroji u3ruda AJis MOIydeHUs IeTallu 33/IaHHBIX Pa3MepOB.

Omnpezenenue ynpyro-njiacTu4eckoro HarpskEHHO—Ie(OPMUPOBAHHOTO COCTOSIHUS TOJI-
CTOCTEHHOW TPYOBI II0J] BHYTPEHHUM PaBHOMEPHBIM JIaBJICHUEM.

HcxonHele 1aHHbIE:

- MaTepuain (mpouib MpeccoBaHHBIN);
- BHYTPEHHUH pasinyc TpyObI MM.;

- TOJIIIIMHA TPYOBI MM.;

Tpebyercs:

- OIIPEJENIUTh KPUTUUYECKOE 3HAYCHHUE JIaBJICHMUSI, [P KOTOPOM B CTEHKE TPYOBI
HAYMHAIOT BO3HUKATH IJIACTUYECKHE JepOopMaLny;

- OIIPENENIUTh MAaKCUMAaJIbHOE JJaBJIEHHE, IIPU KOTOPOM TpyOa pa3zpylaercs;

- OIIPEJENINUTD MTOJIOKEHNS TPAaHUYHOIO CJIOS IIPU CPEIHEM 3HAYECHHUH JaBJICHHUS;

- IOCTPOUTH BIIOPY HANPSLKEHUH, IEHCTBYIOIIMX B CTEHKE TPYOHI;

- IOCTPOMTH JIIOPY OCTATOYHBIX HAIIPSHKEHUN;

- IOCTPOUTH 3ITI0pY AehopMaluil Ipyu KPUTHUECKOM 3HAUEHUU JaBJICHUS;

- IOCTPOUTH JIIOPY YIPYTUX NEPEMEIICHUN TPU KPUTUYECKOM 3HAUEHUH JIaBICHUS.

Bapuanmul evinonnenus pacuémno-epaguyeckoil pabomol

Ne N3rub mMeraminyeckoi noyocsl Tpy0a nos1 BHYTpEHHUM /1aBJIEHUEM
Marepunain, | Hlupuna | Tonmmuba | Paguyc | Yron %{angEan’ Buyrpennuii | Tonmuna
(JucTHI MOJIOCHI, | TOJOCKI, | M3ruda, | u3ruoba, p b paauyc, CTECHKH,
IIPECCOBaH-

KaTaHbIe) MM. MM. MM. rpaj Hbii) MM. MM.
1 AMIM 10 10 100 60 ABT1 100 95
2 AMr2M 20 9 90 70 J20T1 110 90
3 19T 30 8 80 80 AK4-2 120 85
4 B92T1 40 7 70 90 B96111T2 130 80
5 B95muTl1 50 6 60 30 J16uTl 140 75
6 J20T1 60 5 50 45 B950uTl1 150 70
7 AMr6H 70 4 40 60 1915T1 160 65
8 JA16uT 80 3 30 70 J19T 170 60
9 1915T1 90 2 20 80 B92T1 180 55
10 1420 100 1 10 90 BAJI23T1 190 50
11 AMIM 15 1 100 10 ABT1 200 95
12 | AMr2M 25 2 90 20 J20T1 210 90
13 J19T 35 3 80 30 AK4-2 220 85
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14 B92T1 45 4 70 40 B96I[1T2 230 80
15 | B95muTl 55 5 60 50 J16uT1 240 75
16 J20T1 65 6 50 60 B950uT1 250 70
17 | AMr6H 75 7 40 70 1915T1 260 65
18 J16uT 85 8 30 80 J19T 270 60
19 1915T1 95 9 20 90 B92T1 280 55
20 1420 105 10 10 100 BAJI23Tl1 291 50
MexaHn4yeckue CBOMCTBAa MaTEPUAJIOB IPU KOMHATHOM TeMIIepaType
Martepuan Bun nomydabpukara E, TTla | 00,2, MIla | os, MIla 3, % v, %
AMIM JIucTel KaTaHble 70 60 110 23 70
AMr2M Jluctel KaTaHbIe 71 100 190 23 30
AMroH JIucThl KaTaHbIC 71 300 400 9 12
J16uT JIucThl KaTaHbIC 72 320 450 19 22
J19T JIucThl KaTaHbIC 70 310 440 16 20
J20T1 JIucThl KaTaHbIC 71 300 420 11 20
B92T1 Jluctel KaTaHbIe 69 300 400 10 12
1915T1 JIucThl KaTaHbIC 68 280 360 11 13
B95muT1 | Jluctel kaTaHble 72 500 570 12 27
1420 JlucTel KaTaHbIC 75 240 400 12 14
ABTI [Tpoduias npeccoBaHHBIN 71 290 350 12 20
J19T [Tpodwie npeccoBaHHBII 72 350 480 10 -
J120T1 [Tpoduias npeccoBaHHBIN 72 280 420 10 35
B92T1 ITpoduib npeccoBaHHBIM 70 340 450 10 -
J16uT1 ITpodwits npeccoBaHHBIN 72 350 480 12 -
B950uT1 | Ilpoduie npeccoBaHHBII 72 550 600 12 20
1915T1 ITpodwmie npeccoBaHHBIN 70 320 380 10 -
AK4-2 ITpoduib npeccoBaHHBIM 73 390 440 9 -
B96111T2 | IIpodwis npeccoBaHHBIN 71 630 660 8 14
BAJ123T1 | IIpodwis npeccoBaHHBIN 76 550 590 5 -




24

Jlucr perucrpanun usmenenui k PI1J1

Ne i/t

ConepxaHrie U3MEHEHHsI / OCHOBaHUE / 1aTa BHECE-
HUSI U3MCHEHUSI

KosmmuectBo
ctpanui PI1/]

Iloamuce
aBtopa PIIJ]

AKTyanu3upoBaHbl CBEJEHUS 00 OpraHu3aluu Ipak-
TUYECKOU TMOATOTOBKU B COOTBETCTBUM C IMPUKA30M
MuHucTepcTBa HAyKH M BhICHIEro obpazoBanus PO
ot 05.08.2020 Ne885/390 «O mpakTHuecKoi MOAro-
TOBKE oOyuaromuxcs». Jlata yTBepkKIeHHs U3MEHe-
Hus Kadenpoit 21.04.2021

AxTyanu3upoBaHa HHGOpMAIMs O HaNpPaBICHUU
BOCIIUTATEIILHONH Pa0OTBI B COOTBETCTBUU C (eje-
panbHbIM 3akoHOM oT 31.07.2020 Ne 304-®3 «O
BHeceHnH B PenepanbHblil 3akoH «O0 00pazoBaHuM
B Poccuiickoit @enepanun» 1mo Bompocam BOCIHUTA-
HUs oOy4aronmxcs. Jlata yTBepXIeHHS W3MEHEHUS
kadenpoii 21.04.2021




