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1. Llenn ocBOcHMA THCITATLINHEL

[enamn ocBoCHHA THCMMIMAL « Teopus 1 rexnonorus ropsuel o0sEMHOH
IITAMIIOBKIY) SBIAETCH:

- MOATOTOBKA CTY/ICHTOB K JERTENBHOCTH B COOTBETCIBHA ¢ KBATH(HKALH-
OHHOI XapakTepHCTHEOI Dakanaspa no HalpaBlesHr, GOpMHpOBaHHE ODIEHH-
MEHEPHBIX 3HAHHA B yMeHHH 10 JaHHOMY HANPABIEHHED,

- HIyHeHHe TeOPETHYECKHK DCHOB MPONEccos ropadeli 00BEMHOH WITAMIIOB-
KH, NO3BOIAIONINY BHINONHAT PAMOHATEHOS MOCTPOSHHE TEXHOMOTHH ¢ HCHONE-
30BaHHeM HeoOX0IHMETX BHAOB 000pYN0BAHIA H OCHACTKHM.

- OCHOCHHE METOIMK pacdeTa AefopMalHOHHBIX H SHEProCHIOBLIN Xapai-
TEPHCTHE onepamrii ropayeil o0BeMHOR MITAMIIOBKH,

Haygenue xkypca «Tedpis W TeXHONOTHA ropadeii o0BEMHOH IITAMIOBKH
cnocofCTEYET PAcIHPEHHI0 HAYHHOTO KPYTO30pa H pPellaeT 3afady NOmyHeHns
Toro MEHEMYMA GyHIAMEHTANLHEX 3HAHHHA, Ha faze KOTOPRIX OVAVIIHH CrierHa-
THCT CMOMET CAMOCTOATENRHO ORMANCBATE HEBREKAMHK I]]]P[I!l-i'E!HE.'.HI:i.ﬂ MOITYHEHHBIX
IHAHMI AN% PEIIEHNA PAKTHIECKHN 3a1aM.

2. Mecro anenmunnst B erpyerype D01 barasanpuaTa.

TMuenmruinaa «Teopus | Texuonorus ropageil ofbEMHON WITAMIOBKHY OT-
HocHTes K umeny mucumiuind 1o subopy (B.1.3) Broka | «[lncumnanisl (MoIy-
nH)» B BXOMMT B OCHOBHYIO 00pa3oBaTelLHYH IPOrpaMMy NOATOTOBKH Dakanaspa
o HAnpaprenuro mogroToske 15.03.01 «MammHocTpoeHHE, npogune «Manrae
i TeXHONOTHA 00paloTkA METAIUIOB JaBICHHENM B METHIHEX NPOAIBOACTEAX OH-
HO=3a04HO0H HopMbl 0OYSEHHA,

Tucuanmuna «Teoprs ¥ TexHonorH ropaded ofnEmHol MTAMOOBKMY [10-
rHYecKH M COJIE[KATENBHO B3aHMOCBA3ANA CO CHREOYIOWHMH ITHCUHMIMHAMH
OOIT:

B sapuatusuoii wacta (B.1.2):

— Merannudeckie H HeMETANIHYSCKHE MaTepHaNbl LA MCTHIHEIX NPOH3-
BOJCTE

_ Texponord¥eckHe MAIlHHb W 0BOPYI0BAHHE UL MOTYHEHHA HINCTHHA B
METHIHBIX [TPOHIBOACTEAX

B nucnunansax no seidopy (b.1.3):

— Teopns ofpaGoTkn MeTa/110B gasiennem [ Teoprs miacTHIECKHX dedop-
MaipHil 1 paspymmenis B 00paboTke METANOB AaBISHHEM,

— TexHONOrHMECKHH HAMHHPHHAT TEXHOIOTHYECKHX MPOEcCOoR oOBEMHONH
[MTAMITORKH;

— TexHonorns Xonogrol oDBEMHOH WTAMIIOBEM B METHIHBEIX HPOHIBOI-
CTBAX;

— Texuonords ropggeii o0seMHOH INTAMIOBKH B MCTH3HBIX POHIBOACTRAX,

~ KoHCTpYKIMH H pacdeT HACTPYMEHTA JUTA XONOJHOH o0 REMHOH ITAMIOB-

KH;



_ KoHcTpyKIHA H pacueT HHCTpyMenta and ropayeil o0uEMHOH mTaMIIok-

KH.

3. [epescub WAATHPYEMBIX PEIYALTATOR 00YHCHIE N0 THCIHILINHRE {MOaY A0}, COOTHECEH-
HLIe ¢ (IAHHPYEMBIME PEIYILTATAME 0CBOCHAN 00PAI0BATEALHOH OPOTPAMMEL,

B pesyiTaTe 0CROEHIS THCOHTUHEE « TeOpHA H TexnOA0IHA ropriell ofbeMHuof IITaM-
noEKHH ¥ obyuAOmUKes GOPMIPYIOTCH CTEIVIOMNE KOMIETENIUEE B A0M#HA OBITH JOCTHIHY-
ThI CASHYIOIIHG PE3YARTATEL 0DYHCHHA KaE ITan POPMEPOEARKES COOTBETCTEYIOIIMN KOMIIETEH-

LLHET;

Kog kom-
meTeHInH

B pesyasrare ocpoennn ob-
Pa30BATEALIOH NPOTpaMME
ofivaammuiica goaseH ob-
JATATE

Iepenens IWIANHPYEMBIX PEIYILTATOR 00YHe-
HES 10 ICIHTanme

OlE-4

YMEHHEM NPHMEHATE COBPE-
MCHHEIE METOIBL ONA padpa-
BOTEH MANOOTEOIHER, JHSD-
rocheper oM 1 IK0I0rHYe-
CEH THCTRIY MATIHHOCTPOH-
TENBHBX TEXHOTOTHH, obecne-
THRAROIIEY DS301TACHOCTE
WHAHeNEATENREHOCTH JHOAeH |
HX TAMHTY 0T BOAMOMHEDN 10~
CHENCTEHI apapHil, kaTacTpod
H cTHXHIALX Geactenil; yae-
HHEM DPHMEHSTE cnocobn pa-
HOHATEROTS HCROILEIOEAHIRE
CRIPEEERIX, IHEPTETHUSCENY H
JPYIHX BHI0E PECYPCOB B Ma-
IIHHOCTROSITHE

IHANS

- METOIR PaspaloTEH MATOOTXOIHEL, SHEPTO-
cheperatommx o SKONOMHYeCEH MHCTEX MAITHHO-
CTPOMTCIEHEIX TEXHONOTHHA;

| = cnocofiel pAITROHATBHOND HCTONBI0EAHRH Chl-

PHEBBIN, JHEPIETHILCKAX | IPVIHY BH[I0R PECyD-
cOB B MAITHHOCTPOSHHE

PMERB:

- paapaBaThEATE MATOOTXO/HEE K 3eprochepe-
FAFDINE TEXIIONOCHEN AHCTOROH IITAMITOBEH]

- POBOIHTE MCPONPHATES 00 podHIaKTHRE
NPOHIBOICTBEHHOTO TPABMATHIMA K npodeccrn-
HATLIE 3860IEBAHEE, KOHTPOISE CODTIICHAN
sgonorndeckoll Ge30macHoCTH MPOBOIMMED Pa-
bor

PR

- CMOCO0EME PAlHOHATEHOTO HeMOILI0BAHHA
CHPBEBEIN, FHEPTETHMECKHX H IPYTHX BHIOE pé-
CYPCOR B MAITHHOCTPOCHHM;

- MPHEMEME IPOBEEHHA MEPOTIPHATHA 110 Opa-
rsaKTHES TPoR3BOACTRSHHONO TPABMATHIME A
podecCHOBAMBHEN 3a00Channil, KOHTPOIR co-
BImOMeREA SKONOrAIeckoi De30lacHOCTH paBe-
OHMELX paborr

ITK-2

yMEHHEM O0ECHETHBATE MOIC-
THPORLHHE TEXHHHECKHX 00T~
CKTOB H TEXHONOTHUSCHEN
MPONSCCOR & HCMTOTbIUBAHEEM
CTAHJIAPTHELX [TAKETOR |
cpeCTE ABTOMATHINPOBEHHD-
ro OPOSKTHPORAHAL, TPOED-

FHANLS:

- METOIE MOICIHPOBAHHA TEXHAUCCKH 00 BEKTOR
H TEXHOUOTHISCKHX NPOHECCOB © MCoibI0BatH-
e CTAMIAPTHREIY (AKETOB H CPEICTR ARTOMATHIH-
POBAHHOID NPOeKTHPOBAHE,

- MCTDIN NPOBEICHAA IKCOSPHMEHTOR N0 IANAH-
HuM METOTHKAM © obpadoThoil 1 AHAMHIOM pe-




JUHTE DKCTISPHMERTE! (10 3ATAH-
HEIM METOTHEAM ¢ 00paboTKol
M EHATHIOM Pe3yIbTATOR

¥ NLTATOER.

FAMEmE:

- MOZEIMPORATE TEXHHMCCKAE 0DLEKTEL B TEXHO-
AOTHHCCKHE MPOIEcchl ¢ HENOMRIOBIHHEM CTaH-
NAPTHHIN TAKETOR B CPSACTE ARTOMATEIHPOBIH-
HOTO [pOEKTHPOBAITHI,

= TPOBOJHTE IKCOEPHMEHTHL [0 38J3HHLM METO-
mrEaM ¢ obpaboTRol B aHATHE0M PETYIETATOR.
TR

- METOZAMH MOACTHPOBAHHA TEXHHUECKAN 00hek-
TOB H TEXHOMOIHYSCKHX NPOLEccos © HOOOILI0-
BAHMEM CTAHJAPTHRIX MAKCTOR H CPeLCTE aBTOMA-
THIHPOBAHHOTO TPOSKTHPOBAHTAL

- METOOAMH NPOBEICHHA IRCTICPHMENTOB N0 33-
DAHHEM MeTomHEaM ¢ 00paboTKol H aHANH30M
PE3YILETATOR,

MK-11

COnCHOCTRID 0DECTICHMBATE | SHaMb

TEXHMIOCHYHOCTE H3ISTHE B - METOJIEL OOCCIICHEHHA TEXHOMOTHMAOCTH HITe-

NPOLEccoB HX M3rOTOBNENNS; | JTHH B NPOICCOOR HX HITOTORICHHA.

YMEHHEM KOHTPOIHPOBATE CO- | JHEMb:

AMOACHHE TEXHIOrHYecKoi - OOCCHCYMBATE TEXHOMOIHUHOCTE HIENHA H

HCUHIAHEET IPH HACOTOBAE- | NPOIECCOB HX H3NOTORIEHHA.

HHH H3TeIHR &adens;
- METOIAMH ODSCTENeHHT TEXHOMOTHYHOCTH Hi-
OeaHit | NPUEcCAMHE HX HITOTORICHHA.

[TK-17 | ymMennen BRIOHPATh OCHOBHBIE | FHMIbL:

H BCIIOMOrATEIEHEE MATEPHA-
Mk A ¢Noco0bl peanH3amHy oG-
HOBHEDX TEXHOMOTHUSCKHY
NPOLECCOR M IPHMEHATE Npo-
IPECCHBHRIE METOIE IKCIITYa-
THLMH TEXHOTOrHYECKOTD 0bo-
PYACRANES TPH HATOTOBICHUK
HAAeTHH MAIHHOCTPOSHHA

- OCHOBHER H RCOOMOTATETLHBIE METEPHANR,
cnocobnl peaTilanaH TEXHOMOFHYECKHX TPOMes-
COB.

VMenin:

- BLIBHPATE OCHOBHEIE H BENOMOTATENRHELE Md-
TepHAMILL, CT0C00kL! PEANTHIHUAH TEXHOTOTHICTRLY
NPOLUECCOR.
aradens:

- METOAAME BLIDOPE DCHOBHEIX H BCITOMOTATETh-
HBIX MATEPHANOB, CHOCODAME PeaTABAIHE TEXHO-
JOTHYECEHX NPOIIECCOE.

4. CTpysrypa 0 COepH#anie THCIMILIHLL.

Ofmag TPYA0EMKOCTE JHCUHILTHHEL COCTABIALT 2 TAYCTHRE CIHHALR (72 OKAIEMHSCCKHN
gaca; W3 HHX — 36 Hacok avIHTOPHELX JAUATHI, B TOM THCTE! |8 qacop nexiwii, 18 sacos aabo-
PATOPHBIX TAIATH).

B yueuEx sansTi & 5 I
Dﬁuﬁa TPYAGCMEOCTE THCUHIIRHE 72({23.8)
AYIHTOPHAA HATPYIKA 36 y
Texmnn 18




| [paxTHsecke 3AHATHA (CEMHBAPED) -
JlaGopaTopHBG MPAKTHEYM 18
CamocToRTeTBHAR padoTa if
! Kypeosoil npoekT (pabora) 5
B TpoMERYTOMHON ATTCCTAIHE Dx3amMeH

CTpyKTYPa ¥ CONEPMATAE INCIHIITHALL « TCOpAA | TEXIOTOTHA ropaveil oOEeMuOH HITAM-
MOBRKS 10 CPOKEM W BIOAM PADOTE! TPHBEIEHE B [TpHa0KeHHA A,

4.1. TemaTcckoe cogepRaHne THCIHTITNHLI

Bregeuue. Poik ofbeMA0il ITAMIOBKH B MAITHHOCTPOEHHH. COCTORENE W EPCIEKTHRL]
paseTaa, O6Mmat XapaKTepHCTHES MPOLECCOB MTAMIGEKH,

Teopus wiacTHIeckn Jeopmanni. HIHKO-MCXAHATECKHE OCHOBR! TEOPTH KOBKH #
mrramMioeeH, Kprrepun medopMupyeMocTi MeTalios. PaspyIneHns METALIOR, MaTEMATHHIECROE
MOACIHPOBAHHAS KOHKH H 1ITTAM O8N B POpREYeM COCTOANNH.

MeToam aHATHIA TPOUCCCoB MARCTHY eCKOH pedopmacmn. Meton nuHEHR CRONILXEHIA,
MeTon xoreqHsx anesenTon. Meron sepxiell onerrs, (CecHMME TR HAA aedopmanns. Me-
TOMR OnpeneneHnn JediopMHPYIONIHY CILI.

AHATHI TEXHOIOTHIECKNX NPOLEccor ropadel obhemuoii raMoosrm, KoBxa EpymHbN
cnrTkoB. (OGbeMHAT IITAMIOBKL OCECHMMETPHUNEX NokOBOK. [HITAMNORKR OTKPRITRIX H KPR
TEIX IITAMITAX.

Koria. llTammoria wa momore. TIpHEITAN JCACTERS H KnaccHEEanms MonoTon. Ci B
nponecce YIapEoTo geopMEPURAENEA TIOKOBKH, CODTHOMEHHE YIAPHRIX MACC. Knaccudmranms
NokoROE, OQnepalHE IPHMEHIEMBIC IIPH HITAMIIOBKE HA MOTOTAN.

KomeTpyHpoBanme noKoBok. Hajnadense OpuiyCckoB, J0MYCKOR, KyYSHETHRI HATYCKOR,
panEyeon 3akpyTnenuil. CoCTABIeHHE JePTERa NUKOEKH.

Buap Texnoaorndecknx onepamiii. Bpfop MTAMIOBOMHE H IETOTOBHTETLHERX OHepa-
Wil 7719 OKOBOK: ¢ YUTHHEHHOH OChI0; KPYTIIREG H GIH3KHX K HIM B [ITaHe.

JabopaTopnan padora Nel. IlocTanoBka 3a0auH MOJICHHOBAHEA B IPOrPAMMHLT KM=
nnexcax Oform u Abaqus. ARanHi pe3yisTaTOR MOJSTHPORAHHA

Jadoparopiran pabora N2, MojgeHposamHe 1polescos oOLEMHOH IMTAMIOBKE B NP0
rpavmEL Kosexeax Qform n Abaqus. AHanni pey IETATOR MOLCTHPOBAHIL.

5. OQiipaaoBaTebHbIC TEXHONOTRH

Manomenie NERIHOMAOND MATEPHATE CONPOBOKIACTCH OPCICHTAIHAMH, BEIFIARNIHME
HCIO/IB3OBAHAE TEXCTOR, POTOCHHMEOR, PHCYHEOR, CXEM, aoiEneii, BRpTVAIRHLIX 3ECOSPHMER-
TOB.

— yreHiEe Neknuil B NpoBeIgHEE TPAKTHHECKAN H COMHHAPCKAN SAHATHI ¢ TOMOTIER KOMITLEO-
TepHOH H IPOSKTOPHOR TEXHHKE HITIOCTPHPYETCA TPHMEPAME IPHMEHCHHE COBPEMEHHBIX pac-
gETimx CAE nporpas;

-apoReeEHe Ta00PATOPHEN paloT NMPOBOIHTER HE COBPEMEHHOM OB0pYI0BAHNHE, HCTPARHOM
HHCTPYMEHTE, COOTBETCTRYIOWIErD HIYUACMOR [THCIHILITHHE

[Mporepka pe3yAsTATOR BHEAYIHTOPHOH PaloTel CTYARHTOR OCYIIECTRANCTCR L NOMOIRR
NpoBETEHET JRNHTE B HEIHEHIYAIBHOID obCyAICHNE BRHIOIHERHEX maloparopism palor,
MpAKTHYECKHX, TPSACTARIEHHR I 00CYRICHITI TOKIAAA 0 TCME Kypeopoil paboTwL



6. Onepoqneie cpeicTEa 1S TEKYINers KOHTPOIA VeNesaeMocTH, MPOMEEY TOHHO aTTe-
CTAUNA [0 HTOIAM OCHOCHHA ANCIHIINHLI B y9ebao-MeTommueckoe obecrieqenne camMo-
cToATENRHOH paloTsl CTYIEHTOB.

B nponecce oOyueHHs MENONEIYIOTCH CNEIVIOMHE OHSHOMHEE cpejcTRa pyOeRHore
KOHTPO/R VCIERAEMOCTH H INIMERY TOUHEN aTTECTAIHA B PaMKax JHAAKTHIECKHX eIHHHIL Co-
NEPEANHSA THCITHITTHHbL
— yeTHELT oOpos B cobeceioRakne;
- KOHTPOIBHRIX BOMPOCOB, TPHECASHE B Y4eOHO-METOIHTLCKOM KOMILICKCS THCIHIIIHHEL

[Tpy w3yqennd THCHHIUTHHLL HCNOABIYHOTCH THXKE TAKHE BHIIE CAMOCTORTENBHOH pabo-
T, KaK coobmenns, aokmagu ma CHTE u apyrae.
Temut PTP o ZHCHEIUINHE W KORTPOILHEE BOMPOCE 18 OPOMe#yToqHON W HTOTOBOE
ATTEeCTAILHA Npueeisas & [Tpunowenun b
Pacuerno-rpaduueckas paboTa BEIIOIHARTCA B HEpHO 6 ceMecTpa o0VHeHns.
PI'P mxiro9acT B celR- pacter HOCTPOSHHA NOKOBKH NPH IITAMIOBKE Ba MomoTe (hopmar A-
4 10-12cTp).

6.1, Tepedens KoMueTCHINE ¢ YKasaHAem 3Tanos ux GopMHPOBARNA B DPOIECCE OCBOE-
HuH 0GpAIOBATEALHOE NPOrPaAMMBL.

B peayimTaTe OCBOCHHA THCIEHMILIHHEL {Momyna) GopMHpYEOTCE CISAYIOIIME KOMITETEH-

Koa komue- | B pesyabTate ocBocHns 0dpajosaTeIbHOH IPOTpammLl ofysawmuics
TeHIHN JAorKeH obianaTs

OTIK-4 | YMCHHEM NMMEHATE COBPEMCHHEIC METOAL ANA paspaboTER MATOOTROI-
LY, SHEPrOCOEPETaFOmMY M SKONOTHYECKH THCTBIX MAITHHOCTPOH TEb-
ML TEXNHOIOTHIL, ofeceunBaAIEY Bel0macHOCTh HHIHSIEATENEHOCTH
Mgl H HX 3BUIATY OT BOIMOEHEI TOCHSACTRIA aBapHil, KaTacTpod |
CTHXHIHED GencTRRil, YMCHAEM MPHMEHATE cNocODE PALHORATRHOND He-
NOMBIORAHHA CRIPEERLIX, SHEPIETHYECKHR H IPYTHX BHIOB PECYPCUB B
MATHHOCTPOCHHE

ITK-2 yMEHHEM 00CCTICTHRATE MOJETHPOBAHNS TOXHHECKHX 00LEKTOR H TEXHO-
MOTHYECKHX NPOIECCOR © HCNONLIOBAHHEM CTAHIAPTHLIX MAXCTOB 0
CPesiCTE ABTOMATHANPOBANHOND NPOCKTHPOBARHA, NPOBOIHTD JKCHCPH-
MEHTEI IO 3AAAHHLIM MeTOIHEAM ¢ 0bpaboTroH B AHANHIOM pesyILTATOR

ITK-11 ciocofHOCTRED 0fCCNCYHBATE TEXHOMOTHIHOSTh HAACARE | NPOLeccon HX
HATOTORNCHUA; YMEHHEM KOHTPOMHPOBATS COMIIONEHHE TCXHOTOTHYECKOR
JTHCIMIIHHEL IPH H3TOTORICHEN Ed [ i

ME-17 YMEHHEM BHDHPATH OCHORHEIS H BCTIOMOraTe bHELE MATEDHATE H CHOcodkE
PEATHIAINN HCHOBHELX TEXHOMOTHISCKHY OPOIECCOB W IPHMEHATE [P0-
rPECCHBHEIE METOB SKCIUTYATALHA TEXHOMOTHSCCKOr0 000pY IOBAIHS I




HATOTORICHHH W3 IETHH MATTHHOCTPEHAR

B nponecce ocBocHHA 00pa3CRATENEHON OPOTpaMMEl JaHHbe ROMIETEHIHE, B TOM "IHCIE
HX OTOCIRHER EOMIOHEHTH, GOPMBEPYIOTCE NOOTANHO B XOAE OCROSHAA 00VUAIOTITHMECH AHC-
MIIHE (MOY7Iel), OPAKTHE B COOTBETCTSHH ¢ YHcOHBM [UIAHOM B KATEHIapHEM rPadHroM

yHedHOM MPOLECCa.

6.2, Omncanue NoKalaTeNAeH B KPATCPHER OUENHBEANNS KoMnerenuuil, Gopaupye-
MBIX II0 HTOTAM OCBOSHRA THCHHILTHAB {MOAY/1s), oNHcCARHe MEAT 0NeHHBARNS

TTokasaTeneM OICHHAAHMA KOMIETCHIHH Ha PajiHYHLE JTamax HX QopMHpOBSHWA SRTASTCR
AOCTIGREHHE OBV TAICITHMACA TATHPY EMBIX PE3YIETATOR 00V HENHS IT0 AHCIHILTHAE (Moymo),

OITK-4 - yMeHHEM NPUMEHATE COBPEMCHHBIC METOALI 1LTH pazpaborkH MAT0TXOIHLIX, YHEPTO-
cOEPErAMMN H JK0I0IHTECKH SHCTHIX MALTHHOCTRORTEThHEIX TEXHOI0THI, 0becneyn BAIONINY
Ge0nacHICTE KHINETEATETRHOCTH T0Iel 0 HX 3JANIHTY 0T BIMEKHBIX N0CICICTRRI anapiii, Ka-
TacTpof 1 cruxHiinpx Generenil; YMEHHEM NPHMCHATE CHOCODLI PATTHOHANBHOTD HCNOALIOBEANHA

CRIPLERLIL, YTHEPTETHMCCKIY H APYTHX RIIOH PECYPCOB B MATIHHOCTPOCHHE

| Epurepnn cueniBanns

Mokazarens
1 3 4 5
IHENTS OEygasonaites me- Ofyaarciamiica ae- OByaaoniics ae- OIEy SO HACE
= METOOR! pA3PA- MOHCTPHPVET HOUIHOE | MOHCTRAPYET He- MOHSTRHPYET Ha- DEMOHCTRHPYET
GOTiH MANOOTXON | greyreTane WITH He- | DOJIHOE COOTRET- CTHONOE COOTRET- HOMHOE COOTRET-
HLIX, JHEprocdicpe- NOCTATOMHOE COOT CTBHC 3HaHMA MeTO- | cTeMe sHanui METO- | CTRHE IHAHMI Me-
FAKIITHY W R0
e S BETCTHHE JHANME foB paspaBorTed ma- | goe paipaboTeM Ma- | Toaos paspaloTR
MALTHITOCTPOH- METOACE paspaloTky | NOOTXOAHEX, SHEp- | NOOTNONHBLN, SHEP- | MANOOTXOTHELX,
TEMRHEN TEXHONO- | MANDOTXOAHBX, rocheperalonmy 1 rochepernomHy aneprocheperam-
THEEL SHEPrOCOENCrAoNIMY | JKOIOTHYECKH HH- IKOFOTHHECKH HH- | LHK H SKOI0THHE-
- cocofibl PAIMO- | [ axanOrMMecKH YH- | CTEDX MOLIWHOCTPOW- | CTHX MALTMIOCTROH- | CEM HMCTERC MATIH-
HAMBHOTG WCADME | iy yaiMHOCTPOR- | TETRABIX TEXHON0- | TEARHEDX TCXHONO- | HOCTROHTEARHRELX
j:i:?:ﬁf:ﬁ:ﬂhr | TensHEX TexnonoTHH | ruid ® cnocobon pa- | rHil B cnocoBoR pa- | TEXHONOTHA W cno-
ApYIHX BHADE pe- | ¥ crocobon palmo- UHOHATRHOTO HE- LHOHATEHOTO HE- COD0R PAlIHOHANL-
CYpCOR B MAITHHO= HATEHONG ACHOABIG- | MOMEIORAHUA CRIphe=- | MONEIOEAHHA CRIPEE: | AOMe HCN0ILI06ER-
CTROEHHH BAHMA CRIPEEBLIX, BBIX, JHGPTETH TS BlX, FHEPTETHYS- HHE CLIPROBEI,
SHEPIETHYSCKIX | CKMX W IPVINX BH- CKHX M IPYyTrHX BH- IHEPTCTHHCCKHX H
OPYTHX BHACE pe- 0B PECYpoOB B MA- AOE PECYPEOR B MA- ApYTHX BHIOR pe-
CYpCol B MallHHO- wnocTpocHn Jo- | HIHHOCTPOCHHM, Hé- | CYPe0E B MALIKHO-
CTPOSHHIL MVCKRIOTES 3HAYH- OEXOTHMEIN TS CTpOEHMH, Heolxo-
TEThHEE OIHOEH, ITRHEATHA HAV 0= OpMBE LIH NpHAL-
NPOARTSETCE HEAD- COOCHOBRHHELL pg= THA HEyHHO-
CTATOMHOCTE IHAHMEA, | [MeHnl, JionyeKaoT- DODCHORAHKREIX
MO PATY MOKAMTE- CA He3HAYHTENRHRE | pemeHHi, crobom-
neil, ofyuarommiics | omuGEH, HETOMHO- | HO ONCPHRYST IPH-

B




HCNEITRIBAET JEHAHM-
TENEHHE JATPYAHE-
HHA MPH OEpHpOas
HHH THAHHAMH TP
HX MEPCHOCE HA HO-

CTH, IETPYAHEHHAS

o0peTeHHBIMH 3Ha-
HHAMH,

BRI E-I-ITJ.'H.'LI.HH-
VMR DFyaariics e Ofysuomudicn ge- | Ofywaromuiica ne- | Odyuarommiicn
- pazpalaThBaTh YMEET HIH B HesIo- MOHCTRHPYET HE- MOHCTPHPYET 8- ASMOHCTPHPYET
MANOOTXOMHRE U | cogrouppii creneli | NOAHOS COOTRET- ETHYHOE COOTRET- TIOTHOE COOTRET-
apeprocheparui: VMEST Pa3paDETH- CTUHE YMEHHH pa3z- | creke YMenH# paz- CTEHS YMEHHH
Et:;;ﬂ;'};x:? RETE METOOTROAHEE | pabaTRIEATE MAN0- | pabaTHBETE MANO- pazpabaTEIBETb
OB W aHeprocSeperae- | OTXOIHHE H OHEPTO- | OTXOAHBIE B OHEPIO- | MANOOTXOQHER H
- MpOROZATL MEPO- | WIHE TEXHOMOTHE cleperaiomme Tex- | cOeperarmme Tex- | ameprochoperam-
MPHATHA M0 TP~ RHCTOBOH MITaMI0B- | HOTOTHH THCTOROH HOACIHE JIHETOROH ke TEXHONOIHA
HIIKTHRS MPOHS- | gy IpOBOONTE Me- ITAMIICRKN, MPOBO- | WITAMTIORKH, TIPOBG- | JIHCTOBOH WITaN-
BOICTBEHHOI PONpHATHS 0 Mpo- | AHTH MCPONPHATAA | [THTE MEPONPHATHA | TIOEKM, HPOBCINTE
:9351"'&1'}::;;1_ hHIAKTHEE [TPOH3- o NpodHRaKTHEE o MpoHNBETHES MEPOTIPHATHA 110
Fcx aafonepani, | POUCTBEHHOID TPAL- | MPOM3BANCTREHHOND MPOH3BOACTREHHOMD | MPofHASKTHES
KOHTPONS COBMI- | MATHINA H KOHTPO- | TRAUMATHIMA H KO%- | TPABMATHIMA 1 KOH- | TIPOH3BOACTBOHHO=
[EHHA FHONOIHTe- | JH0 COOMOACHIR TpoiTE cofmoaeHd | TPOAR cOQUOASHHS | 1O TPAEMATHIMA H
croll BEIOMACHOCTH | sxonorHueckod Bes- | skosormueckoi Ges- | akonorwieckoi Ges- | KowTponmo cofmo-
npoRomMELR pAGOT | apackooms omacwocT. Jlomye- | omacHoCTH YMEHHR | CHRH SRONOCHEYE-

KAKITCA IHAMHTCIL- | OCBOCHE], HO gomve- | ckoit BeaonacHo-

HEle ouiiEbkH, npo- EAKITCH HEIaTm- eTi. CroboaHo

RENACTCA HEAOCTE- TRALIEE OITHEH, orEepEpyeT mprob-

TOWHOCTE VMEHHH, HETIMHOCTH, - PETCHHBEMI ¥Hie-

no pady NokAzaTe- TPYIEHHA PR Te- | HAAMH, TPHRMEHAST

nefi, ofyuaseHHcs peHoce YMeHH Ha HX B CHIVALHAR

MCMEITHIRAET THANM- | HOBLE, HECTAHIAPT= | NORBINCHHOH

TeIhHLIE SETPY AHE- HEIE CHTYLLHH. CAORHOCTH.

HMAE [IPH OTIEPHPOEE- '

HHH VMCHHAMY [1PH

HX NEPEHOCE HA HO-

BEIE CHTYALIHH,
aAAOERb! CHiyuammmicy He OfiysasomHic & Ofyvsmomyics va- OfyuaronHics &
- CRICOBHEME Pi- | prageer WIH B HEAG- | HEMOTHOM OORCME | CTHYHO RIANCET COO- | MOTHOM abnene
UHOHANBHOTD HC- | crarounof cTenesi | Baageet coocodame | cobasi paIMOHANE- | BIALEET cnocoha-
NONBIOBANHA Chl- | W oo ey ciocoBamMy | PALMOHAARHOTD He- | HOPD HETIDABIOBAMMA | MM PALMOHANEUIOTO
E:::':f:;iglu_ PALHOARTLHOMG M- | MOMBIOBAHHS PECYP- | PECYPCOR B MAIMMHO- | MCTINILIOBAHNA
BHOOR pecypeonp | OTR30BAHMA PECYP- | COB B MANIHAOSTPOS- CTPOSHME, TPHEMA- | PECYPCOB B MAITH-
MAITHHOCTROSHHH; | COBD MATTHHOCTPOE- | HHH, NPHEMAMH TP0- | ME NPOBCIEHHA MC- HOGTROGEFE, MpR-
- MPHEMAMM TIPC- | KM, TPHCMAMH NP0~ | BEASHMA MEPOTPHA- | PONPHATHA Mo npo- | EMAMK NPORSAEHHA
BENEHH MCPONPH= | penepyg Meponpus- | THA 0 NpodmmakTr- | EIaKTHES NP0 MCPOMPHATHE 110
ATl o NPodH- | i o npodmiakTH- | ke MPOIROACTEEH- | BONCTREHHOTD TpAN- | MPOfATAKTIKE
AAKTHRE HPOHIBOIE | o poiBoAcTEGH: | HOFO TRABMATHIMA H | MATHIMA ¥ KOHTPOMA | MPOHIROICTREHHD-

] ?H:Zifﬁmi HOIO TPARMATHIME M | KOHTPONE colmoie | CODMIOACHHA JRIM0- | 1o TRLEMATHIMA B
| oHAmEHED 3aBoe- | BOATpOmA cofaige- | HuA akonOrHUeckofl | radeckoft Geaomac- | kowTpons coGmo-

e
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BAHM, KOHTPOIH
oKy IeHHA FR0-
MOrHMECKOH Dea-
ONMECHOCTH PO
AMMBLY pafdoT

HAA aEofciiuecxok
(e AIACHOCTH

BeanACAGeTH, 10-
IT}'I:HE.EDTE:! AHA4YH-=
TeRHEIE GIIEEEH,
MpoARTASTCA HE -
CTATOHHOCTE BIAIC-
HHA HARREAMM 10
pATY MokasaTensi,
O ien We-
MBETHBAET IHATH-
TEMEHRC IETPYHE-
HUA Opi NpHMEeHe-
ITHH HABRIKOE B HO-
BRI IZ‘I.{']':f'E.IIII!T.l'..

HOCTH, HABEKIKK
CEBOCHEL, HO HOITYC-
KAROTCH HESHETH-
TenEHLEE olHEEH,
HETOHYIMOOTH, 348~
TPYIHEHWA MK
MTPHMEHEHMH HADL-
KOE B HOBBD, 1g=
CTAHIAPTHRIY CHTYS-
LIHAN,

HEHHA FROMOrHHL-
CROH DEzaradH-
CTH, GoolaIHD
NMPHMEHAST [0
sqeHHEE HABREN B
CHTYALMAX [T085]-
TIEHHOH SO
CTH.

| E

TIK-2 - ymesnes o0eciie HBATE MOTETHPOBAHRE TEXHHTECKIX O LCETOR H TEXHOIOUHYECKHY ITpo-
HECCOR ¢ HEMOALI0BARHEM CTANTAPTHRIX AKETOD H CPEICTH ABTOMATHIHPORAHHOTO TIPOCKTHPO-
BAHA, IPOBOINTE IKCHEPHMENTEI 110 3ATAHNLIM METOIMKIM ¢ ofpaboTroil B ANLIHIOM DeTYilb-

BAHHA,
- METOIR TTPoBCas-
HHA SRCIIEPHMEH=

| TOB TI0 3HTAHHBIM
METoIMEAM ¢ 0fpa-
BoTROI W AHEIHIOM
peaynLTATRE

CTEHABPTHEX MTaKe-
TOB B METO0E Epe-

NEMEHIA SKeNEpH-
MEHTOR N0 3 A2HHEM
MeToIMEaM ¢ ofpa-
BoTroH H AHATHZOM
peFy IRTATOE

TOB B METOIOE Tpd-
REIICHHAA MEsiTepH-
MEHTOR 0 B f1AH-
HEIM MCTOOHEAM C
pdpadorkod n asa-
TTHIOM PeayTbTATOR.
[IpoapngeTca Hoao-
CTATOMHOC TE LHANHH,
Mo paay MoRataTe-
Aefi, ooy aaKLHACH
HCIETRIRRET THAMN-
TEABHRIG 3ETPYA11E-
HHE [IPH DIEpHpORE-
TN SHGHHIMH |I"|‘!|I-I
HE [EEeHOCS HA BO-
BEIC CHTYALHN.

TOR M METOL0N Npo-
BEAEHHA DECTEpH-
MCHTOH No =086
HEIM METOIMEAM
obpaforsoi 1 a-

MEOM PEIYIRTATOR.

JomyckaoTea He-
FHAMUTE BIThE
QUIHGKH, HETOWIE0=
CTH, HTPYIREHAA.

TATOR
Kparepan oneaHEIHAR
Morazarens
2 3 4 5
ST T Dby aaroummiics fe- Ofyumomdics ne- | OGy9qa0mHiEcK 1e- Oyuamommics
« METOIIEl MOARAH- | MOHCTPHPYET NOJTHOS | MORCTPHPYCT He- MOHCTPHPYVET Ui AEMOHCTPHpYET
POBRHIH TEXHHYC- | spevroTRie WM He- | TIOTHOE COOTBET- CTHYHO® COUTRET- NOAHOC COOTRET-
CKiX 00BEKTOB K DDCTEATOHON GOOT- STRIEE JHAHWA METO- | CTRHE SHAHWA METO- | CTEMEC IHEHHE Me-
TN T PETCTRHE THAHMIH [I0B MOACIHPOBAHAR | J0B MOJSTHPORIHIA | TOAO0R MOMGTHPO-
:Eﬁ:ﬁ::;ﬂ:b METOMOE MOJETHPO- | TEXHHUeCKHX o0Lek- | TEXHMUCCHIX 0OBEK- | BARME ToXHEYE-
CTAHOAPTHEIX T&- BAHWA TEXHHHCCKHX | TOB H TEXHOZOPHYE- | TOB M TEXTIOQIOTAYE- | CKHX ODREKTOE M
KETOR H CPelCTR OfTLEKTOE H TEXHOI0- | CRHX HPOLNECCOR © CHHX NPONECCoB © TEXHIOTHHECKHY
ARTOMETHIHPOBEH- | Pppgeckis IpOoIEccoR | HONOABIOBAHMCM HCTHONEEORAHHEM FEPOLSLCORn C HE-
HOFS MpocKTHED- & HETIONEIOEHHAM CTARMLIPTHEIX [TAKE- CTRHAAPTHRIN ITAKS- MMEIOBAHEEM

CTRHAAPTIME Na-
KETOR H METOOB
NpOBeaeHIA IKSTIE-
PHMEHTOR N0 T
AAHHEIM METOTIH-
K ¢ obpaborkol
B AHAMMHIOM pe-
AYALTATOR, CBO-
DOOHD ONEPHPYET
NpHAGpeTCHEEHH
FHAHHAMH,
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VMR
- MOJENHPOBETE
TEXHWHGCRHE  ofn-
EETHI H TEXHOIOIMH-
HoCKHE I'.IFD]J.':GCH =
MG IOBAHHEM
CTAHIADTHMX  TIa-
EETOE H CPCIRCTE
ARTOMATHIHPORAH-
HCETCE I'I'I'ﬂﬂmlﬂ:l-
BHHHA;

- APOROIATE DKC-
MEPHMENTIL N0 -
JAHHBIM METOIH-
ks ¢ odpaboTroH
H AHATHIOM pe-
AVALRTATOE

OEvyaiommics ve
}'H-EI:-'T HIH B HEGRO-
CTATOYHOR CTENERH
YVMEET MOEANPOBATE
TEXHWHCCKHE DO REK-
TR M TEXHOMOrHYE-
CEHE MPOIEcesl
HCIIOEIFEAHAEAE
CTRHOAPTHRN DAKe-
TOE W CPELCTE BRT0-
MATHIMPOBAHHOMD
NpOEKTHPOBRIKHA,
APOBOIHTE JKETEH-
MEHTHI T 3ATAHHED
seToEHEEM ¢ oDpa-
GOTROH 1 EHLIHIOM
PEAYIETATOR

Cyuaommica me-
MOHCTRHPYST He-
TR0 COOTRET=
CTEHE YMEHHH Mome-
.‘]HPD:H-EI!:- TCXHHME-
CEHE 0DBERTL] M Tex-
HOTOTHYCCKHES M-
HeCCRl ¢ HCIDILI0=
BRHHEM CTAHIRPT-
HEIX NEKSTOR H
CPeNCTE ABRTOMATH=
SHPOBAHHOTD TIPOSK-
THPOEAHHA, TIRG-
ATh BEEI!-EP.I'ﬂHﬂ-IThI
0 IATAHHEIM METO-
Aukam ¢ cOpaldoTEeR
H AHAITHEOM PCIyib-
TaTOR, JIOIyCRART-
CH SHAYHMTCAEHLIE
(MUHGKH, TPpOARIAET-
CH HEAOCTATOMHOLTE
VMEHHH (1 PRIy 0=
EATATEIENH

Ofvuaiommiica ne-
MOBCTRHPYET Hi-
CTHYHDE COOTEET=
CTRHE YMOHHA MO-
.EI_I:.HHIZH:IBE.'I'I: TEXHH-
YECKHE OOBEETI H
TCXHOOOT HHSCEHS
NPOUECCH ¢ HoNoTE=
FIRAHHCM CTRHIAPT-
HbIX NAKETON |
EPENcTs ARTOMATH-
FHPORIHHCTD TTPOCK-
'.r‘I-I'FI-l!:IHEH‘I:-I:FI’.I I'I'FH!ED—
[AHTE IKCIEPHMEHTI
Ty ZRASHHEIM MCTO-
aEas ¢ obpadoTrof
0 BHAHACM PEIyIlh-
TATOR ¥ MEHHA OCE-
SHBL, HO HOAVERAINT-
€ HESHAYHTCIEHERE
OILHBEH, HETOYHO-
CTH, 3ATPYAHCHIA
(IPH TEPEHO0E YMe-
HIil HA HOERIC, HE-
CTAHAAPTHBIE CHTYA=
1THH.

Ofvuaromiica
DEMOHCTRHPYET
NOAHDE COOTRET=
CTBHE YMEHHH M-
JZII.'..‘T.II'I'FDH.‘E.TI: TERHH-
YECKHE OOLEKTH H
TEXHOTOrMYoCKREE
MPOUECEH ¢ HE-
MONhEIBAHHCM
CTARIAPTHEX 8-
KETOB M CPEACTa
ARTOMATHIHPORAH-
HOIM HFDE‘ITI-'I.FIJ—
BAHHA, MPOBOIHTE
HI:CJIEPHMC;H“L 0o
TATAHHEIM METOH-
KaM ¢ capadorrof
W AHANHIOM FI-:-
WLTATOR, CRO-
OOOHD ONCPHPYET
NpROGpeTeHHRME
YRECHHAME, TpHME-
HAET HX B CHTYELH-
Hx moBLIeHHeH
CIMHOCTH,

el Fr i Tl

- METOOBEMH MOJS=
JIMPOBEHHY  TEXHHE-
HEcKIE OOheKToR K
TEXHOAQFHHCCHHY
HFH:II.'I,':ECU-B & HG=
NG BAHHER
CTRHAAPTHEX  [d-
KETOE H  CPENcTE
ARTOMATHIHPORAH-
HO ]'I'FD:IL'H.]:ID“
BHIAHHE.

- METOTAMH TpOBE-
MEHHA CITEPH-
MEHTOR MO 2HIHAH-
ki M METOJHEAM C
obpaboTroi 1 ane-

TEI0OM PEIYILTATOR

Ofyamomuics ne
RATEST HOH B HEA0-
CTATOPEHOH CTeREHIH
BAATSST METOIAMM
MOTCTHPORAHHA Tek-
HHYECKHR 00 BEKTOR
H TEXHONOTHYCCEHX
rI'FID]J_EE-E-I:Il G HENOMEb-
IOBAHHEM CTAHAAPT-
HEIX BERECTUD K
CPENCTR ARTOMATH-
';-IHEII.'!-BB.I-D-'ll'_'ﬁl‘G ]'I.FI:H:I:—
THPOBAHKEE, METCLi
MH MPORCEHRE 3K~
MEPHMEHTOD 110 Fi-
AHHEIM WMCTOIMEAM
¢ obpeboTkof W Al
MHI0M PEIVAETATOR

COyUatHiCa |
HETOITHOM 0heEMe
BIAMEET METOIAMH
I.-I:n_l'l_i'_HH]:ID.E-HHI.'I'.H.
TEXHHYECKHX O0BEK-
TOB M TEXHOAOTHYE-

| CEMX TIPOLECCOR €
| HCIHOTEIOEAHRCM
CTAHTARTHLEX TAKE-

TOB H CPeCTE AETO-
T HEHPOBAHMOT
MpOeKTHPOBAHNIL,
MACT O AR TI.'FIDEL'-II_'."..-
HHH IKCTIENHMEHTOR
0 TAAAHHEIM MET0=
IHEM ¢ obpaboTeoi
H AHATHIOM Pe1yih-
FT08, JOMYCKEHTCR
THAMHTEN LIRS
DIADKH, OpOXEIHET-
€8 HEIOCTATOMHOCTE
BUATEHUH HANLIKAME

OEyvuprmmics Ya-
CTHYHD ROASET ME-
TOFAMH MOTEAHpO-
EAHHA TEXHANUSCENEX
O BCKTOR K TEXHO-
MOTHYSEEHY NpeIcc-
COB C MCIOAEIORMEH-
M CTHILAGPTHRDL [Ta-
KETOR M CPEACTE BB-
TOMBTHIHPOBIHHOTG
TPOEKTHPOBAHNE,
METOIAME TPoRege-
HHA JEGIEHMERTOS
0 FAAHHBIM METO=
aakaM ¢ obpaboTeod
i AHRTHIOM Peiyilh-
TATOR, HEARRIEH OCEO-
CHEl, HO QOITYCREBOT=
CH HEIHAHHTE N BHEE
CIEDKH, HETONHD-
CTH, IATPYAHCHHA
NpH Neperace

CHavarmeHHca B
NostHOM afFRasie
BIANEST METOLAMH
MOICNHPOBAMHY
TEXHHYECEMY DOk
CKTOR ¥ TCXHOND-
FHYSCKHX [polEec-
LB ¢ HCTTOABZOBEA-
HAEM CTAHAPTHRD
NARCTOE H -E-'FI:,II,I:'.'-'I'I
ABTOMETHIHPOBRH-
HOrO npnmmrpu—
EEHHA, METOHaMH
[PoEEISHHE 3RCe-
PHMEETOH 10 -
JAHHEIM MCTOIH-
Kam ¢ obpaloTEoH
HAHATHSOM pe-
IYILTATOR, CRO-

B HO PHMERSET
ril,'r.l'l.':l"‘lﬂl-l[{hlﬂ HARLI-
EH B CHLYRIHAX
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N0 PRIy NoKAIaTe-
I,

| TVALHH,

HARRIKDOE HE HOERIG,

HECTAHTAPTIRE CH-

|
(LOBEITe HHOH
CAAEHOTTH.

IK-11 - cnocofinocThio ofecneABATE TEXHOLIOTHIHOCTE HTETHH B NPONECCOR HE IITOTORIENHN;
VMEHHEM KOHTPOIHPOBATE COBT0ACHIE TEXHIOMHIECKOH THCINIINEGE IPH HITOTOBICHHN H1e-

It
Kporepas oneniRaHHS
lokasarein
2 3 4 5
LT T OfyuarHiHAcs ne- OfyyiOuLHACH 18- Ofyaarommiicn ne- | O6yyaemmiica
- METOZIE! DGECTIe- | MOHCTPHPYET NONBOE | MOMCTPHPYET He- MOHCTPHPYET 4A- JEMOHCTHpYET

e TEXHC-
FHUROCTH H3emni
H NPOIECCOE HX

DTCYTCTRHE HIH HE-
SOCTATOUHE COOT-

TITHOE COnTRET=
CTHHE IHANHA MeTo-

CTHYHDC COOTREST-
CTEHE THAHAH MeTO=

IO COOTBeT-
CTREE SHAHHA Me-

SRR BETCTEHE THAHMH B 0DECICYCHNA OB DG CITeYISHHR Togoe obecneds-
seronon ehecreds- TEXHOIOTHTHOCTH TEXHOMOTHYHOETH HHA TCXHONOTH -
HHE TEXHOMOrHEE- 3wl 1t npouec- HIGENHH W npoiec- HOCTH HABETHH H
CTH H3AETHA HNPo- | COB MX H3COTORIE- COB HX MArOTORIE- NPOICCCOR HX M-
(ECCOB MY HIroTon- HHA. JpmycEasTes HHA, ACMYCHAKTCR TOTORIEHHS, CEO-
MCHHA IHAYHTE/IEHEIE HETHAMH TS BHEE f0JHD OmEpHpY ET
DINHOKH, MPOREARET= | OWAOKH, HETOYHO- npuoOpeTeHHRMA
cA HEAOCTATOTHOCTE | OTH, SATPYAHEHHA, THAHHAMU.
IHAlMA, N0 pRAY no-
pazaTEAeH, obyaam-
wEHen HenBITHEBSET
THAYMTENLHbIE 33-
TPy AHEHIA PH One-
PHPOBAMHE IHAHKNA-
MM ﬂl’l-'l-'l X ]'Iq:l-l:l-l-l‘.'l-CE
HA HOBBIE CHTYRLIHH,
MR Ofyuamnpiica He Ofyusscinniics ae- | OBysaommiics ge- | Obyumompiica
- pDECHEuMBATE | yMeoT wnu B Hel0- | MOHCTRHPYET He- MOHCTPUPYET Ui MEMOHCTPHPYET
TEXHONOTHYHOCTE | coppogquol cTemeHN | NOJHOE COOTRET- CTHHHOE ¢OOTHET- NOTHGE SOOTBET-
HAEARH B IPOLSS- | o\ nSeeneunnaTh | CTRME yMenuil ofec- | cTewe ysermil ofec- | cTBME yMenmil
SR R N TEXHOACTHMHOICTE MEHABATE TEXHOND- TEUHRATL TEXHOMD- OBeCTeUHRATE TEX-

H3JeTHA | mpouec-
COB HX HIrOTORIeHHA

FHYHOCT HIneIHA H
APOUECCOB HX HIro-
mopacHns. Jomye-
KA SHAYHTE b=
HEI% OITHEKH, Hpo-
ARAACTCA HEAOCTA
TOSHMETE Y MEHHIL
Mo pagy nokasaTeneh
OO URIOIIHICH W=
METRBAST THAMH-
TEARHBIE TPy [IHE-
HHA MPE OMEPHPOR-

FHYHOCTE HINEnHA H
MPOLECCOB HY HITO-
TORMEHMA. ¥ MEHHA
DEBOEHE, HO A0OYE~
EANTCHE HEEHAYH-
TEABHEE HUHOKH,
HETOMHGCTH, 38-
TPYIHEHHA [TPH 18-
pEROCE ¥MEHHH Hi
HOBRIE, HECTRHAAPT-
HELC CHTYALIHH,

| Ceobogro oneph-

AOMOTHYHOCOTE Ha-
AETHA B APOIeccoE
HX HArOTOEASHHE.

PYET IpHOGpeTEH-
HEIMP YMe AR,
MPHMEHRCT HX B
CHTVALHAY MOER-
WEHHOH cnosio-
ETH.
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HHH YMEHWAMN IPH
X TIEpEHOCE HA HO-
BBIE CHTYALMH.

BT

- MeTONaMH 0Dec-
MEYEHHA TEXHOI0-
FHYHOCTH HIRETHi
H MPOLECTAME HX
HATOTORTEHHA

OEymaommics He
BIIEASST HITH B HeOO-
CTETOUHOH CTENEHH
BAALEST METOIAME
OBECTICHEHHA TENHO-
MOTHYHEETH FE e
H NPOUECCANE HX
HATOTORTEHHA

Oyuaiomiica &
FemaTHam ohnemMe
ENAMEET METOTAMHA
OCCIEYE AT TexH-
NOTHYADCTH Hane1Hi
B OPOLESCAME HX
HATOTOEITHRA, T0-
IVEKARITCH THEMH-
TENLHME CIITHDKH,
TIPOABAHETCH HED-
CTATOURGETE Bnane-
HHH HARBIKAMH [
pamy nokatirared,
DEyHmomuiics we-
LI TRIRAST THAMWE-
TEAEHEIE !-B.'l';FI}"ﬂ.I-.IE*
HIA TIPH [PHMERE-
HHH HABLIKOEB B 0=

BbiK CHTYALHAX,

CiEvunoimrica vua-
STHYUHD BAANSST M-
TOMAME OOECIEYEHAS
TeXHOTOr I HOCTIH
HEAETHA W poLec-
CHMM HX MIFOTORTE-
HHA, HABBIKH DCBEOC-
HEIL, HO AOMYCEATCE
HEIHEYHTEILHELE
DIIAGKH, HETOMHO-
CTH, MATPY.AHEHHS
NPH OEPEHMCE HARE-
KO8 HR HOBEIT, HE-
CTEHAAPTHRIG CHTYA-
HHH.

Ofyumioumuica B
HoAHoM obnenMe
BAADSET METOLEMN
OecTeueHH Tex-
HOMOrYHCETH H-
JENHE W MpOUeca-
MI HY MAPOTODE=
HILA, CBOGOIHO
NpFHMEHAET Nony-
YEHHLLE HADLIKH B
CHTYAIMAX TIOBRR-
TEEHHOG CHIoeRH0-
CTH.

IIK-17 - yMeHneM BEIOHPATE 0CHORHLIE H BCIOMOTATENLHEIE MATEPRAIL] B CHOCOHHI PEANNBALIN
OCHOBHBIY TEXHOWIOTHYECKHX MpoLeceon H MPHMEHETE npOrpeccHBiLIE METRIR ARCITYATANHH
TEXHILIOTHYECKOre 000pYI0BAHKA IPH HITOTORICHWH HI1CTHHE MAITHAOCTPOSHHE

Mokazareis KpnTepun omenssanng |
2 3 4 5
DS Ofvsalonnmitcn ge- Ofyuarommiics fqe- Ofwvamomuiics ge- | OGyaaommiics
= DCHOBHELS H MOBCTRHPVET [MUTHOS | MOHCTPHPYET Ho- MOHCTPHPYET ®a- ACMOHCTRHPYVET

BCTIOMOTRTE/ TR EEIE
MATEPHAILL, CTIOC0-
Gkl peaHIAIHH
TEXHONOMHUECRHY
NpOLeccos

OTEYTCTRNE MIH HE-
NOCTETTHHOE 00T
BETCTEHE SHAHHE
OCHOBHBDL 1 BONOMO-
rarcibHEY MaTCHEE-
0B W cnocoOon ped-
JHIAUHH TeEXHOA0M-
HECKHX NPOIECCOR

MOTHDE COOTRET-
CTRHE SHAHAA oc-
HOBHEDE M BCIOMOra-
TEARHLLX MBT‘:F-HE'-
08 B ENocodoR pea-
JHSALHN TEXHOOMH=
HECKHE NpOlEccoR
JIOITYCHAROTCA 311
TNk HERE OuTHGHE,
NpOARIACTCA BEdo-
CTATOUHOCTE THAHHMA,
(1%} FI:HII}" NoEAATE-
ned, ofyuaromuiics
HENBTRBAST 3HAYH-
TeLHEIE 3ATPY ORC-
HIE TP OTIEPHER-

CTHSHOE COOTHET-
cTEHE AHAHRH -
HOBHEIN H BCICMOr-
TENEHEIX ME‘I.'E:FIHE—
NoBE H eRoeohoR pea-
NHIANHE TEXHONOH=
HECKIK TIpIecCoa,
NOMYCKANYTCH HEIH-
HHTEILHEE OHTHDKE,
HETOH HOCTH, 3a-
TRYIHEHHA,

NOTHGE COOTRET-
CTEME AHAHHA OC-
HOBHEIX H BCTIOMO-
MATENLHLDL MBETS=
paanon u enocobon
PEATHIAITHN TEXHO-
| IOFHSCCRHX NPO-
| UeesoR, croBoaHO
| DIEPRPYET NpHOG-
(ETEHHEIMM 3HAHMH-
AMH.
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HHMW SHAHHAMH TMpH
HX NepeHoce Ha HO-
BhLE CHTYALLHH,

FHERh:

- BRIGHPATE o6~
HOAHRIS H BEII0MO-
FATENBHBE MATEpH-
ARk, CNoCObE pea-
JHZAMHH TEXHNT0=
THYECKHX POLSc-
coB

- Dfyumomuiica we

WMECT HITH B HEO=
CTATOHHOA CTRMeHN
¥MeeT BRIDHPATE DC-
HOEHEE M ACI0MG0E=
TeNEHEIC MATEPHATS!
H CROCOOB! peamisi-
[[HA TEXHOTOrHYE-
CHHX MPOLECCOE

Ofvusiomeiics ne-
MOHCTPHPYET He-
MOUTHOE COOTRET=
CTHHE YMEHHH B
GNPETE OCHOBHEE H
BCOHOMOTATENLHEE
METE PHATE H CIIOC0-
[kl peariInmmMe Tex-
HOEOTHYECKHR M-
neccor, Jlomycka-
HOTCH SHAWHTETRHER
OUIMEKH, NpOAaITHET
CR HEAOCTATOMHOCTS
YMCHHEE, IO Py
nogasaTeRed obvn-
FOMTHACH MCTIEITIBA-
CT ZHAYHTE I BHEE
AATPYIHEHHT TTPH
DIEPHPORAHNH Yhe-
HHAMH TPH HX fepe=
HOEE Ha HOBBIC CHTY-
ALHH.

Dy CasIHECH ne-
MOHCTRHPYCT Ha-
CTHYHEOE COOTEET=
cTBHE YMEHHH BEI-
OHPAaTE OCHOBHEE H
BCTOMOrATE RN
MATEPHAR W CRoeo-
il PCAMHIALHK TEX-
HOIOrHSECKK -
LECCOR Y MCHRR
OCBOEHEL, HO A0Iye-
KAHDTCE HCIHAYH-
TEARHBE GUIHDKH,
PIETORHOCTH, 34-
TEY I HEHHA TIPH Te-
PEHOCE YMEHI HE
HOERIS, HECTALLTART-
e CHTVAIIHA.

Oy aalsmmAcs
JEMOBCTRMPYET
ME0S COTTRET=
CTEHE YMEHHH BHI-
BHpETH GCHORBHES N
ACTOMOT AT ERRHEIE
MATEPHANE]L H ¢Mo-
ColE PeaiH3ELHN
TEXHOMDTHUSCKHY
peiscol CRo-
BonHO ONepHpyver
[pHedpETEHHEIMK
VMEHHAMH, [[PHME=
HAET HX B CHTYALH-
A% NOBLILTEHECH
CIFRHOCTH,

|

waadenn:

- METonaMH Buldo-
[ BCHOBHELL H
BCDMOraTe/ibHEX
METEPHAIOR, CI0-
codamy peanusa-
IHH TEXHOIDIHYE-
CEMX MPOLECCOR

DRy mHicg He
BIAASET HIH B HEL0-
CTRTOMHON CTENEHNA
EIRIECT METOOAMH
REAGOpE CCHOBHEX B
ECTIOMOT A TETRHRIX
MATERHATOR H o1
cOBAMH PEATTHEATTHA
TEXHDTOTHYBCHIX
MponeccoR

Dy oaiInHics &
HETOTHOM OF e
BIAEET METOLAMN
PRIGOPE CCHOBHEIX 1
BCMMOraTENbLHER
METEPHATOR W Crio-
coDami peanisiii
TEXHOTOTHYECKHX
NpOIECCOR, HOITYE-
KAKTTCA JHATHTENE-
HEbe b, [po-
AEMRETCA HEOOCTa-
TOHHOCTE BIARCHHN
HABEIRAME 15 Py
nokazaTenci. Ofy-
YA IMACE HCTTRITEI-
BAST SHAYWTENEHEE
IATPY AHEHHA TPH
HpHMEHEHHH HaBE-
KOB I HOBRIN CHTYER-
[LHATX.

DOV UANSLIARCE 98-
CTHYHD BILASET Me=
ToaaMK Bhibopa oc-
HOBHEX W BCIEOMOH-
TCTEHEX MATEPHA-
NOB H Crrocohan
PEATNIALMH TEXHO-
AOrHYECKHX ITPoLec-
€08, HIBEIKH O0BOE=

| HBl, HO JOMYCRARITCA

HEIHAUHTE I LHLES
oriHbEH, HETOMHD-
CTH, 3TPY JHEHHAE
TIPH NEPEHDce HARKI-
KOB HE HOBEDE, He-
CTANIAPTHRE CHTYE-
LHN.

OOy4anics B
nomHEoM oOLEME
BERIERT METOTAMH
BIHBOPA OCHORHBI
H BCOMOT A TEN -
HX MATCEHATOR H
emocobaMHE peaTH-
ARMHE TEXHON0rA-
HECKHX (IPOLECCOR,
cEOHOIHE TTPHME-
HAGT MOy HeHHEE
HEBLIKH B CHTYALH-
i noEsmanso
CINEKHOCTH.
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6.3, Mkaas oneHHBanng VIR TATOER l'lpl]l:lﬁﬂ'}"l‘l]q]lﬂ.“ ATTECTAIIHH H HY OIIHCAHHE

B paMxax AHCIHIIMHEE NPeAyCMOTPEREl TEXYIIEH H RTOTOREIN BRI KOHTPONA YCHena-
EMOCTH W VCBOSHHA MATEPHATIOR,

Terpri it KOHMPoiTh:

Texyuuit KOHTPONE YCNRBASMOCTH OCYINECTRINETCA Ha OCHOBE;

= NPOBEPKH PE3YILTATOB BRNOTHEHHR Hafoparopasin palor, KOTOpPHME COREPHAT KOH-
TPOILHEIE BOMPOCE! # A0#HE ORI CHARE 00y JaIIAMACA B X0/ YuedHoro nepuoa;

- OPCBEPEH PEIYARTATOR CAMOCTOATENLHON paboThl CTYACHTOR NOCPEACTEOM OIIPOca HA
KOHTPONBHBIC BOMPOCH B X0/1¢ yaebRoro nepuoja,

- npoeepiH paborsl Ran PTP e xone yueGHOTO TEpHOIA.

Hmozoawsi Konmpois:

Hag nposepkd TeOpeTHYSCKRY Inanul B yMennil pexoMenIyeTes NPOBOIHTE, 3K3aMen &
ceMecTpe B yeTHoll MR nucemennoil Gopue ¢ BCNONEIOBANHEM HTOTOBRX Boupocos. Hroroske
BONPOCE! NpecTarnedt a Lipanoxwennn b,

Caada MORET OCYIECTBANTECA He Donee IByx pas.

[Tpuem PI'P no wroram nogHOCTRI BRITDIHERHOR paboTs B 6 cemectpe, B yoruod gop-
Me.

Dopma nposexyToanoii aTTecTammn: IKIAMEH.
[poMesyToOUHAN ATTECTANMA Oy HRIOUIHXCH B HOpME IRIAMEHA MPOBOINTCA 10 PEIy LT

TaM BHIICNECHHA BoeX BHAOR yuelnofl paloThl B 8 ceMecTpax, MpeIyCMOTPEHHEIX YHeOnEmM
IWIAHOM N0 [@HHOH IHCUMIUIHHE, OPH JT0M YYHTRBAIOTCA PESYNBTATH TEKYIIETD KOHTPOIA
YeNeBaeMOcTH B Tederne cemectpa. Onenka CTeNeHH AOCTIRCHHA 0Dy MAKNIHMHCR TTAHHpYe-
MBEIX PesyIbTATOR OOYHEHHA N0 THCIUHIITHHE TPOBOANTER MPENOJABATENEM, BEIYIIHM TAHATHS
MeTogoM FkcneprHol ouenkn. [lo wroraM npoMemyTOMHOH aTTeCTAME O AHCHUHILINEE BE-
CTEBJINETCH OMEHKA: {OTAHIHON, GXOPOIIo:E, €y IORTETROPATENIRHO: HIH 4HEY I0RIETROPHTE k-
HO,

T e oeniea g Crrucanue

Brmroancim Bee Bran yyehnoll paborsl, TpeIycMOTpeHHBIE Yach-
HEM mmaHoM. CTYAeHT JeMOHCTPHPYST COOTBETCTBHC IHAHHI,
YMEHWH, HARBIKOR MPHBEIERALNM B TaONHLAX nokasarenci, oncpn-
DYET MPHOGPCTEHHAIMA JHAHHAME, YMEHHAME, HABEIKAMH, MPHME-
HHET HX B CHTYALUHAY NoBREneHHoi cnokaocTd. [Ipw oToM MOTYT
fRITE MOITYINEHE HEeIHAYNTCNLHLIC OIMMOKN, HETOMHOCTH, 3aTpyi-
HEHHA IPH AHATHTHIECKHX ONEPallH, TepeHoce IHani o yMerul
Ha HOBEIE, HECTAHIAPTHEIE CHTYALMM,

CILIY N

BamoarcHs Bee Bl yvuaehnofl paborel, npemycMOoTPeHABIE Yaed-
HEM naaRoM. CryieHT JeMORCTPEPYET HENOMHOS, NPEBHIRHOS CO-
Xopowo OTBETCTRHE THAMHA, YMeHEH, HABRIKOB UPHBCOCHHEM B TalnHiax
nokasarenefl, tebo ecan npH 3ToM Dee ponyigens 2-3 Hecylne-
CTREHHEIS CIIAGKH,
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BrooftseHsl boe BRIL yueOHOH pabors, NpefycMoTpeHse yueh-
HeM [aHoM. CTYIeHT JEMOHCTPHPYET COOTBETCTBHE IHAHHH, B
Voosremeopumeisig | KOTOPOM OCBEINZHA DCHOBHAN, HanGonee BAKHAA 9a0Th MATEPHANA,
HO [PH 3TOM JIDIYIICHS OHA 3HAYWTCIRHAA OMAOKA WIH HOTOW- |
HOCTh.

He pemonnen ogun B Gomec smoe yuaebaoll paBoTel, npemy-
CMOTPEHHER yuebnn nnaHoM. CTyNeHT JeMOHCTPHPYET Henol-
HOC COUTRETCTRAE ANk, YMeHHi, HABRKOB NPHBSACHHEM B Tad-
munax nokasaTensi, JONYCKAKTCR JHAMATANRHRIE OITHOKH, MPOSE-
NAETCH OTCYTCTBHC 3HAHM, yMEHWI, HABRKOB IO pATy DOKA3aTs-
ne, CTYASHT HCMBITLIBAET IHATHTCIRHEIS JATPHY THEHHA TPH OMePH-
PORAHHN THAHHAMHE B YMEHHAMA NPH HX NEPEHOCe HA HOBRIC CHTY-
AHH.

Heydoare meopumeasHa

OOpaziE IKIAMEHATHONHAN FHIETOR NPHEEICHE B (horaax ouenouni cpeacte ([Ipnio-
wenne B x paboueii nporpasse).

7. ¥Vuehno-MeToIn4eckoe 0 FHGopMannonnoe obecneenne THCIHIINNEL

a) OCHOBHAA JHTEpaTypa
1. Komka u ropsyas mTamnoska; yuchd, s pyos. -Cemenos EH. M. MI'HY,
201 1r.lprad ¥ MO
2. Kopka # mramnosxa; B 4 7.0 nog pen. B H. Cemenona - M.: MammnocTpoctne, 2010
3. IlpaxTHeecKoe MPHMEHCHHE BHHTOBRX IPCCCOB i MHIPANNHIECKHX MOIOTOR B
nponeccax ropsrieit wmasmosin. Terpos TTLA., Iepdunos B.H., Merpon AH., Tletpon
M.A-MMIMY «MAM» 2014r.

0) JonONHHTENRLHA THTCPaTYPa:

1. HerpanMuuoHARMC MeTOIR 00patoTrn Marepratos.-Kosmos AH., Hasapos Ko -M.:
Hag-po MITOY, Mockea 2003r.

2, Ofpafiorsa meramos p3pemon . Kpymmn AB., Conosres B.A, Tlomos I'.C.-
M:MeTannypriss 1991,

3. CremmatHIRpoRIRIOe Ky3HedHo-Tpeccoboe obopyaoranne. Crencros BA. -M.:

MIHY, 20050

[T rammoska kpyacnmest. Cyviaa B.H. IHecrakos HA. Bnacos A -M:MI'HY. 2009¢

Maorepmmsicckoe AefOPMAPOBAHNE BRICOKONPOYHEIN HHI0TPOMHEN METALION / C.1L

Sixonnes, B.H. Yymun, C.C. Axorner, AA. Cofones, - M: Mammeoctpoerne-1, Han-so

Tyal™¥, 2004,

6. Teopus W pacuéte: nponeceon oGpaboTrn MeTannos tasnenues. B 2-x ToMax. Bopow-
nos AJL. M: MITY mu. H3. Baymana, 2014,

L

B} HPOrPAMMACS 00ECICHENHE H HHTCRAET-PECYPEbL:
HutepieT-pecypehl BEMIOYMAIT YHeDHO-METOIHYCCKHE MATEPHATE B MISKTROHHOM BHJIE,
npeacTaBnenHEe Ha caifte MocnonnTexa & pazene dbuiIHOTCR:. DNEKTPOHHKIE PECY Pohli
hitp:/Aib.mami.ru/lib/content/elektronnyy-katalog
Vaebpo-MeTOHIeckHe H AHOPMAIHONHEC MATEPHATEL, KOTOPRE MOMNO HCHONEIORATE
NPI HIYUeHMH THCIHTUTHHE], PEACTABICHE! TAKAE Ha CAHTAX:
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1. PHHIL; hispe/felibrary.ru/

2. Scopus: WwWw.SCOpUS.Ccom

3. OBC wManarenscrea Jlansy: e.lanbook.com
4. IRC «Kuwradouay; hitp:/knigafund.ru’

8. Marepraikio-TeXHH9ecKoe ohecnedenne THCIHILTHHEL

AyaETopns B naboparopun Kadenpat ¢OMIuATy as2509, ag2514, nab, OMI, ocuante-
HEl TITAMOOBOMHRM, 3AT0TOBHTE/ILHEM H HCILTATeIsHEM ohopyaosanneM, aaboparopHoll v
ARCTEPHMEHTANLHON OCHACTRDI, ROHTPOTEHO-HIMEPHTE/IRHEME EPAGOPEME, KOMOLITEPIOH |
OpoSKTOPHO TEXHAKDH, COBPeMENHEM TPOrPAMMHEIM obecneMeHHeM, CTEHIIMH H HAMSIHL-
siH nocodwave. Hx npAMenenie NO3BONACT BECTH NOAHOUCHHAE yIe0uLll Dponecs, NPOBOIHTE
NAGOPETOPHLIE JAHATHA, A TAKKE IAHHMATHECH C YHACTHCM CTYIEATOR KOMIIBNOTEPHE MODETH-
POBAMHEM [POLUECCOD OOLEMHON MITAMIORKN, ONEITHO-KOHCTPYETOPCEHME PatoTaMy, NPHEHELS
oy IAIOIIEMCE HABEIKH K CAMOCTOA TEIET0H Hay9H0-HeCNSI0BATCILCRT AEATEALHOCTH.,

9. MeToapveckne MATEPHAILT 118 CAMOCTORTEILHOE paloThl CTYIEHTOR

Camoctoarensiag paboTa ABNACTCR OMHHM HY BHI0D yuedunx sagaTii. [lens camocros-
TeasHOR paboTEl — TEOPCTHHECKDE H IPAKTHISCKOE YCROCHHE CTY/ICHTAMH BONPOCHR ropaved
O LEMHOH TITAMITOREN, HOBEIX TEXHONOTHE, CHCUHATHINPOBAHHOTO 000PYI0BAHIA 14 TopaicH
OOLEMILOH IMTAMTORER PACCMATPHBASMEIX B NPONECCS HIYYENHS THCIHITHHEL

AYIHTOpHAA CAMOCTOATENBHAR PAloTa N0 JHCHIHIUHAE BLITIONHASTCA Ha Y4eOHEN JaHITH-
AX 1O HENOCPERCTREHHBIM PYROBOJICTEOM OPEMOIABATCILA H N0 S0 3/IAHAI,

TaaaqH caMocTORTENRHOH PAGOTLI CTYIEHTA:

- PASBHTHE HABLIKOB CAMOCTORTENLHOH yuedH0R pabors:;

- DCEOEHAE CONSPaNIA THCIHITHEE,

- HCIOTB30BARNE MATEPHANE, COGPAHNOIO B X0lle CaMOCTOATENBHON paborst g dfidex-
THEHOH NOArOTORKH K 3M4eTY, IKIAMEHY.

Fajpaun BReayIHTOpHOHA paboThl CTYIEHTA:

- CAMOCTOATEIhHOS HIVISHHE OTACTRHEX TeM JHCIHILIHAEL

- IOATOTORKA K TEKNHOHHERM JATAHHAM,

- NOOroTeRKA K Ia00pATOpHENM PAGOTaM;

- MyUroTeBKa A BunoaHeHne PTP;

- NOJITOTOBKA K COAMC JK3AMEHA,

10. Merogu4eckie peKoMeHIalHH T8 NpenoJasaTeas

BaammoneffcTene npenoiipaTens o CTYIEHTIME MONIID PASICTHTE HA HECKOIEKO COCTAR-
NHIOUIHX — TCKIHORHRE, IpakTHIecKRe o 1afopaTopHEle JaHATRA B KoHcyIETHpoBanke. |1peno-
NARATENL AOM#CH MOCAEI0EATENEHO BhMHTATE CTYISHTAM DAL TCKIHH, B X002 ROTOPEIX CIEIyer
COCPENOTOTHTh BHHMAHNE HA KTIOMCERN MOMEHTAX ROHKPETHOIO TEOPETHYECKOID MATERHAIR, &
TAKGHE OPTANH30BATE TPORENCHHE NPAKTHEECKHX SaHATHI TakuM obpasoM, Y100k AKTHERIHPO-
HATH MBIILICHEE CTVICHTOR, CTHMYIHPOBATE CHMOCTORTENLHOS HIBNCHCHHE HMH HEODXOTHMONH
HHOPMATTEA HI PAZIHYHBIX HCTOTHHKOR, CPABHHTENLHEIH aHANH? METONOB PEIICHHH, COMo-
CTARTEHHE MONYHEHHEX PeaVILTATOR, (OPMYITHPORKY H apTYMEHTAUEID COOCTBCHHBIN E3IIAN0D
HA MHOTHE COOpHELE Ipobnemel.

TMepei HAYATOM IPEHOIARIRES TPETONABATENIO HeoDXoIIMD:

- HIYUHThH PAOOYVED OPOTPAMMY, HETH B 2858 THCITHTIIHHL

- METHO NPEACTABIATH cebe, KAKHE THAHNSE, YMCHUA H HABWKH JODKCH npHoOpecTs oTy-
[EHT;

- NOIHAKOMITCH ¢ BHIAMH ychHofl paboTes
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- HSYHHTE COOSPAAHAC PAYIENOE MHCIHILITHHEL

B xole NEKIHOEHONO 3AHATHA TPENCIABaTeTh NOIASH HAIBATE TeMy, Y4eDlLe BONPOCEL,
DINAKOMHTE CTVIEHTOE ¢ MEpeuHeM OCHORHOH H AOMIHATENBHOH THTEPATY PR 0 TeME JLHI-
THAL

Bo scTyNHTIBEO 9ACTH TeKUHE 000CHOBATE MECTO W PO HIyuacMoi Tessl B yaednol
MHCIHNIHEE, PACKPHITH &6 NPEaKTHYSCKOS INAISHAS. EciH 4HTACTCH HE NEppafd NerIHH, To
HeoBXOIAMO VBR3ETH 28 TeMy ¢ NPEIEIyINeH, He HAPYIIAS TOrHKH HITORCTHA yuehHOTO MaTe-
prand, JIERIHIO CIeayeT HATHHATE, TONLKO TETKO of0IHaqHE ¢F XApAKTep, TEMY W KPYT' TEX BO-
TpoCoR, KOTOpsE B f xone OyayT paccMOTPEHbL.

B oerorsoll YACTH TERUME CIEIVET PACKPEIBATS COEPHAHHE YIeOHLIX BOMPOCON, AKIeH-
THPOBATH BHEMAIHE CTYNEHTOR HA OCHOBHBIX KATETOPHSX, SRIEHHAN H NPOLECCAX, OCODEHHD-
CTHX MX NpoTexaHns. PRCKPEMBATE CYIBOCTE H COTEPAAHNE PALTHIHEN TOUCK IPEHHA B HAyq-
HEDX TIOMXNOOE K OOBACHEHHID TEX Wi WHELX ARNeHHI 1 npoteccon, CaeryeT ApryMeNTHPOBIHA
oBoCHOBATE CODCTBEHHYIO MOTHINID N0 CNOPHLIM TCOPETHISCKHM BOITPOCAM. [lpBoanTs np#-
MepH, 3a0ABaTh M0 XOAY HITOECHHS T2KIHOHHOTY MATEPHATA PHTOHECKAE BONPOCKE H caMo-
MY JIABATE HA HHX OTEET. JT0 croco0CTBYCT AKTHRIAMHH MBICANTENLHOH MEATENEHOCTH CTY-
ACHTOR, TOBHINEHAID HX BHUMANHA H HHTCPECE K MATEPHATY NEKITHH, C& COLCPHAHHIO. [Ipeno-
JEBATED OMHEH PYKOBOmNTE paboTol cTy/|eHToB 00 KOHCHEKTHPOBAHMIO JIEKIHOHROND MaTe:
pHATE, NOIYEPEHBATE HeOOXOIHMOCTE OTPANEHIA B KOHCMEKTAX DCHOBHLIX NO0WKEH Wit Havda-
eMOf TEMEL, 0000 BEUISTAE KaTeTORHIE

B acmioqirTe LI YACTH ek HeoDXomHMo chopMyIHpOBaTh OOUIHE BEIBONK 110 Té-
ME, PACKPHIBAIONING COJEPAANNe BCEX BOTPOCOR, NOCTARTEHHBX B NCKIHH. OGsRBITE WIAH
QUEPCIHOTC CEMHHAPCKOTO HIH MafOpaTOPHOTO JAHITRA, NATH FPATKHE PeROMEHIALHH N0 10
TOTOBKE CTYIEHTOR K CeMuHapy WM naopatoprol pabore, CNIPEIETHTE MECTO it Bpena KOH-
CYNBTELHE CTYASHTEM, OCAEIIHM BHCTYITE Ha CEMHHAPE ¢ IOKTIANAMH H peteparamn oo
AXTYAILHED BONpOcaM oDy #aseMot TeMbl

[leqb NPAKTHYSCKNX ¥ NAD0OPATOPHLX JAHATHE - 0DECTIETHTL KORTPOME YEROSHHE yuehHo-
ro METCPHATA CTYICHTAME, PACIIHPEERE H yraoyOneHKe IHAHHE, TOAYSeHHB HME HO TEKTFTX #
5 xofe caMocToRTensiol paborel [ossunenne 3QPeKTHEHOCTH OPARTHECCKHX JAHATHI A0CTH-
[ETCA TOCPECTROM COIARMA TBopreckoll 0DCTaHDRKN, pacmonaraiel CTYISHTOB K BeICKE-
ALIBAHHIO COBCTREHEMX BATMAN0B H CY#IeHHH no obcy&IaeMBM BOMPOCAM, HETAHIID ¥ CTY-
IeHTOB NOpADOTATE ¥ AOCKH OPH PellEHHE 337184,

Tocte KagIore NEKIHORHOFS, TA00paTOPHOTO H MPAKTHIECKOTO 3AHATHN CIAENaTh COHT=
RETCTRYIOIIVIO 3ENHCE B IRYPHATEX YHETA TOCCMACMOCTH JAHATHH CTYJSHTAME, BRUICHWTE ¥
CTApOCT YUeGHAIX TPYIITT TPHYHHL OTCY TCTHMA CTYIRITOR HA JAHATHAX, [poRogRTE TPYINOBERE
H HEIHBEAYTEHER KORCYIRTANH CTY IEHTOR N0 BONPOCAM, BOIHMEARNIHM ¥ CTYACHTOR B X042
WX TOATOTORKH K TERYITeH B OpoMesy TOTHOH ATTECTAUHE m0 yuelHON THCIHIITHHE, PEKOMEH-
AOBATE B NOMOIE yHeOHHE H APYTHE MATEPRATE, 4 TAKES CIPapotHY0 THTEpaTyRy.

TMcAMEH HTH 344eT 10 JHCIMIUTHEE NPOROAATCE B (opMe yCTHOTO DOKIRA ¢ MOCTIETY K-
meit weHBrTyansHol Gecenoil O CTYISHTOM HA OCHOBE KOHTPONEHEIX BONPOCOB. OueHKa Bbl-
CTARNKETCH NpenojasaTeiiem i 00BRARAACTEA NOCHE OTHETA [permonanarent TPHHEMAKIIE 33-
GET FUIH SEIAMEH THYHO HECET OTBCTCTREHHOCTD 38 NPABAILRCCTE BRICTABISHIA O1EHKH.

Mpuaoxenns

1. @ora ouenouHE cpencrs ([Ipanoxeane b)
2. CTpyKTypa o colepranne ARCIRTTHHb! (TIpiiokcHne A)
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[Tpunoxenne b

MHHHCTEPCTBO HAVKH H BRICHIETO OBPA30OBAHHSA
POCCHHCKOH ®ETEPAIIHH
DegepansHoe rocyapeTBeHHOE DIODKETHOS 0DpaAl0BaTeEHOS YYPEeRIeHHE

BRICIIETD OOPaI0BAHHA
«MOCKOBCKWH MOJMTEXHUYECKMH VHHBEPCHUTET»

Hanpasnesse nogrorosxm: 15.03.01 MATTHHOCTPOEHHE

O] (mpodams): «Mammms: 5 Texponorun obpaboTen METALIOR JARTEHREM B METHIHEX TPOHI-
BOJICTRAX Y

Dopna ofYUeHHA! DUHO-3A09HAS

Buxn nmﬂwr‘lu]-mslh}l{'rn JEATEMEHOCTH: NPpOHIBOICTREHHEM-TENHOINOTHICCKAR, Ha) " THO-
HCCOEqoBaTelbikad, IPOCETHO-EOHETIY RTOPEEAR

Katpenpa: Ofpadora MaTepHanon JARTSHAEM H A/UTHTHBHRIE TEXHOTOTHH
QOH] OUEHOYHBIX CPEOQCTE IO JHCHHILTHHE
Teopns B Texnoaorua ropageii 0dbeMuoill MTAMNOBKR

Cocras: 1, Tacnopr drosa cUeHOYHEIX CPEACTE
2., OnucaHHe OUeHOYH LY CPejCTR:
2.1, KoHTPOOTh AR BOTIPOCE!
2.2, Kypoconoll npoekT
2.3, JlaGopaTopHLIe pROOTED
2.4, DxzaMCHALIROHENE OHICTh

CoeTABRTE R

aon, k.. [aenames J1LA.

Mocksa 2019
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"EFE'-lEHL HEHOYHEIX EIFEEI!TH- o JJHCIHILInEe
Teopas B TeXHOTOrHE TopAYeii odb oMol IrraMmosen

Hamnenopanme 1
N OLEHOTIOrD kpaThas XapaKTepHCTHEA ONEROTHONO ﬂ“ﬁmﬁmﬂ :ﬂ'ﬂ“":‘“—‘
oc CpecTHa cpencTRa pencrea 8 GOC
NCEOSHES NPREMOR PAbOTE! ¢ HIMEPHTEILEHEME
HHECTPYMEHTAMHE H NpROOpaMK, IpOBEIEHHE Eenbl 2 T -
Bkt i PyM PHOOPAMH, TPOBE] Tesmel nabopaTopabix pa
1 DECIEPHMEHTOR H ONIMTOE Ha oDOpYI0BAHHH, GoT.OTHET BRIMONHEHHEIX
PETOPHRER pabor ;
CTEHIAX (33MHETA nafopaTopHEX paboT); padtoT
CodcceapBaiie n0 3AMNTE JabopaTopHEIX
pador. Cofece0BAHTE TPORCTATCA
HHTARAIY ATEHO ¢ KASIEMM CTYIEHTOM Ha
HCHEBE TOATOTORISHHOTO OTYETA 10
Colii sk [afopaTopHLM padoTan. Oryer BREOIGTHEHALI 1860~
2 (VO CobeceI0RAHAA TPORONTTCH HHAHBHAYAILHO ¢ | PATOPHRIX pabot. Bonpockr
AR CTYIEHTOM HA OCHOBE HIYYeHHOTO | IO HIYSCHHOMY MATCPHATY
arepiany. KoMOeTeHUHE cUHTAIOTCA
CBOEMHEIMH, ECITH CTYICHT OAT TOTHEIN
AIBEPHY TR OTECT HA 3AMAHHAE eMY BOTPOCKL
H& TEOPETHUCCKHX HABRIKOR PACYETS
. PIP OCTPOCHHA TIOKORKH MAMHHOCTPONTENEROH OTyeT BLMOMHEHHEIX Pac-
METHIHON ) JIETATH METONOM Mopateik o0beM- | SETHO-TpadHIeCKHX padoT,
off ITaMMOBKHE HA MOTOTE
FraMen NETRO [POBEPKH IHAHAE, yMenni, HaRe-  [JR3aMERAIHOHHEIE OHACTHL
4 | (yeTumii onpec) (3) kos. Moker Bkmouats RoManewe Teoperuae-  [[Hkana ouennsasus o TIpo-
KHX BOOPOCOB, 387184, NPAKTHICCKHX 3aanHH. ey pa OpHMeHeHHA,

2. OnucaHme OLEHDMHABIX CPCACTE

Kpumepuu ogenku Apakmuseckux (abopamophsis) pabom:
CorygeiTaMi COCTABRCTCR OTHCT 10 BEMOIHEHHEN T200paTopHLM paboTaM, B KOTOPOM
AOITHEE] GEITE OTPEHEHE;

THTynEARE THET

2, emn  zanaud aabopaTopioi paboTsl
3, TexsHomorsa mpoBCOCHHA SKCIEPHMEHTA
4. Pacder # nocTpoeH#e HeoOXOIHMEL IPAaQHECE 00 NPOBEICHHEIM JKCIIEPHMCH TaM
5. Bmmon paborh
{(3aMTero): BEIIOIHSHE Boe 3ananus npacraueckodl (maboparopmoii) paboTsl, eTyesT
HeTke | 6e3 oIHG0K OTRETHA HE Roe BONPOChl Tabopatopaex paboT.
{We 3avTenn): CTVIEAT He BEIMOMHHT WIH BBUIIHK/ HENPRBHIBI0 JANAHEA MPaKTHIe-

ciodi (nafoparopaoil) paboTul; CTYIEHT HE OTEETHN HA BOTIPOCHL.
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Kpumepun oyenxu ¢ PUP;
CryneHTaMH COCTABNAETCA OTHET 110 PACHCTHO-TPapHICCKol paboTe KYPCOBOro OpockTs
B KOTOPOM JOTKRE OWITh OTPa#EHLL
s TwTymeawdi meer .
o [lean n zapam paboTen
s Texnonorud vacts PIP

* DBrsog pabote

PI'P BLINONMHEETCA MOCIE HIVICHRA OCHOBHOID TCOPETHMCCKOTO KYPCA H BETIOMECT B ceba
parpaboTKy TEXHMIOTHIECKONC MPOIECcd HITOTORISHHA KOHKpeTHOH nokoskn. OOsem npoexTa:
- pacHeTHo-noAcHATENsHAR sanscka | 0-12 erpanun nevatsoro Tekcta Ad,

o Kamaei cTyZAeHT BMIOTHACT HHANEBRYAILHOS PACHCTHO-TPAfHYeCKOS JAIAHKE 10
paspaloTRe TEXHOMOTHEECKOrD NPOHecca KOBKH JSTANN ¢ 3J3TaHHBIME PAsMEDAME.
Jlansoe pacyeTHo-rpadEYeckos IANAHNE BRIMOMARCTCS HA OCHOBAHHH HIYHCHHR
JTHCHHTLTHHEL

o llens sagapns Donee yroyOnerHas npopadoTn pa3ienos TeKIHORTOND EYPed, OChOeHHE
MCTOIHEH MPOCKTHPOBAHKA TEXHONOIHIECKOI0 OPONECCE KOBKH.

o [lopanok BRIICTHEHHAA J4M8HHA
) COCTARHTE YEPTER TIOKOBKH;
0) CmpeeTHT: MACCY B PAiMEphl 2aTOTORKH;
B} BEISpaTh 3ar0TOBKY M PACCHMTATE HANane MeTanna,
r) Onpefenits BENEYHEY ONTHMATRHOTD YEORE;
) Megoedpars ReodXoaAMoe Ky3HEHOS 0DOpPYyIOBARNE,
¢) HasuaunTe TeMIepaTypHeH HATCPBAN KOBKH H PEHHMbL HATPEBA CIHTEL,
) BHGpaTh TEXHOTOTHYSCKNE ONEPANHE B VCTAROBATE HX NOCIeI0BATeNLHOCTE,
1) ¥ 1ouHATH Gananc MeTaLg;
H) Onpeienats kosddRIEenT TOMHOCTH 3aroToBkn o koafupuinerT packosa MeTATTA.
K nOCTPORTE YEpPTEH XONOIHOH H TOpAYeH [IOKOBKH]
JI) MOCTPORTE SCPTER MITAMIOROID (MONOTOBOMOMI0KA.

Hepewens. Tem PIP:

PI'P mo#cT SHIMOIHATECA CTYASHTAME 110 TEMATHKAM, COOTBCTCTBYIOUIMM TCMEM TEX Opo-
EXTOB, HAN KOTOPRIMH OHE paboTAIOT & PAMEAX BRUTYCKHOH KRamm(HEANIHOEHON paldoTsL, no co-
FARCOBAHMI ¢ NPEloJARATENes, THTAIOMNM [JAHHYI AMciMILmay. 3aganue na PI'P cryment
NOAYYaST 0T OpPenciaBaTent B BHIC WEPTekA WM OCKHIA JeTarH. PI'P pRmonHseTes OIHEM
crynentoM. Tema PTP dopsyrmpyercs CTyIeHTOM C YTEEPHICHHEM IPCTIOAABATEILA,

Hownenoaamie mes PP

|. Pacuet nokokka GeTaTH «boaT cnennaieH ey NpA MOTOTOROH IITAMIIOBKE.
2. PacueT MOMOTOROH NOKORKH AeTand «Bany,

3. Pacwer mokorgH BeTamH « Knamans: o nu}xﬁnpnu TEXHOTOTHYECKHX TIEPexXOIom.
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4, PaspafioTra nponecea ropsmed ofREMEOH IITAMIOBKA JETLIH «lTopimesps ¢ NpAMEHE-
HHEM MAPABTHYCCHOTD NIpeca.
5. PaspafioTa nokoske gerats «3ecHos ¢ nprmensunes KT

Hvara ouenusanio Emsicanne

Bunomsehi Boe TpeGoRaHns, NpelycMOTpeHHble yuebmod mpo-
rpassadi. CTYIEHT JEMOBCTPHPYET CODTRETCTRHE SHAHHI, YMCHHEH,
HARKIKOE NPHBEISHUEN B TAlIHUIax IoKaIaTencH, onepHpyeT mpH-
oOpEeTCHHRIMH AHANHAMH, YMEHUAMH, HABMKAMH, MPUMEHAET HX B
CHTVANMEX NOBMIEHHOR ciokuocTi. [lpw 3roM MoryT OBITH 10-
My lleHE HESHAMHTE bHbE OMAGKH, HCTOMHOCTH, IATPYIHCHHA [IPH
AHATHTHYECKHX CHEPAITIIX, MEPeHOCE IHAHHA H YMEHWH HA HOBHE,
HECTAHNAPTHERIE CHTYAILHH,

CHRR I

Brmoasens Boe TpeDoBinmg, UPeIyCMOTPEHHEE YUeOHOH Mpo-
rpavyoil. CTynenT NeMoRCTPHPYCT HENOIHOE, NPARRIRRGE COO0T-
BETCTBHE IHAHWH, YMEHHIl, HABGKOB, SO0 eCHH mpH 3TOM OLUTH
Acmymens 2-3 HeCYINecTBEHHEN OMHOKH.

Xopouo

Bumonucykl Bee TpeGoRaHHi, NpelycMOTpeHHHE y4debHoil mpo-
rpanivoit, CTy/euT ASMOHCTPHPYET COOTRETCTRAE sHAHNi, B KOTO-
Viosiemeopumentiee | pOM 0CBEIISHA DCHOBHAS, HAUDONRS BEAHEN YaCTh MATEDHALA, HO
TPH 3T0M JOOYIISHA OJHA IHAYHTCIRHAK cIHDKS HIH HETOUMHOCTE
sHaHRH.

He BrimonscH OJHH WIH Oonee TPEDOBAHHN, TpPERyCcMOTPEHHBIC
vuebnoit mporpamof, CTyaeHt AEMORCTPHPYST HEMDIHOS COOT-
| peTcTRRE iHAHHME, YMeHM, HAREIKOE NONYCKAKTCE 3HAMHTCHBHELC |
Heydoatemeopumeinio | OMRAOKK, TPOABMACTCA OTCYTCTEAS SHAHMH, YMEHHH, HABBRIKOR 0O
pALY TNOKAIATEReH, cTVACHT HCNEITHEALT SHATHTRILARE JATPYIHE
HHH OpH ONEPHPORAHNE IHANAAMH M YMEHHAMH [DH HX [EPeHOCE
Hi HOBEIE CHTYAIHA,

Kpuntepun oqerKn IKIaMena necte § cemecmpar

FcaMeHANHOHABIE DRACTE

1. Hoanagenne:

Hcoonesyrrred A0A TPoBSicHHA npoMey TO9HOH ATTECTALME N0 JHCIHNAHHE KTEODHA H

TEXHOTOTEA ropael o0peMHCH ITEMITOBER

2. B GuaeT BEIIOUSHD JIBL 34 TANHA:

Jazanme 1. Bonpoe 18 NpopeprH TEOPETHISCKUX JHAHHIA

Janarme 2. Boupoc s nposepin TEOpeTAIECKIE 3HANMH.

3. KoMIMIEKT TEIaMeRalHoEIE Guaeros srmomact 20 GrneTon (ofpasell mpHIaraeTed).
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4, PernamenT skiasens; - Bpesms HA NOOTOTORKY TEIHCOR OTBETOR - 40 MHH

- Cnocof KOHTPOMAS! YCTHRIE OTBETR.

5. Ilkana ONeHABAHHA:
&) NpH OPORENEHHM ACAMeH!

Hxara oyenusanus

CIucanTe

Chmusne

BrmonHedsl Boe BHAL yuebHoi paGoTel, NpeTyeMOTPERHEE Vaed-
uEd iaHoM. CTYAEHT ICMOHCTPHPYET COOTBCTCTBHC 3HAMHI,
yMCHHH, HABLIKOS NPHBCICHHLM B TaIHIAX NoKasaTelel, onepH-
pyeT npuoGpeTeNBIME IHAHMAMHA, YMEHHAMH, HABBIKAMH, IIPHMC-
HACT WX B CHTVALHSX DOBBINeHHOH cnommoctd, Tlph sros MoryT

- GBITh JONYIEHE He3HATHTEIRALE OIMHOKH, HeTOYHOCTH, IATPY.-
| HEHHA OPH AHATHTHYECKHX ONEPAIHAX, IEPEHOCE IHAHHEH o yMEHIH

Ha HOBLIS, HECTAHIAPTHRIC CHTYALHH,

Xopowa

Brmonsens Bce BEOL yueSHol padoTs, peiycMOTpeHHRR yHel-
HEiM TU1aH0M. CTyAcHT OEMORCTPHPYST HETQIHOS, MPABALHOS CO-
oTHeTCTEHE nanuil, yMeHwl, HARKIKOB NPHBSICHHAM B TAOTHIAX
nokazaTeaedl, MAGO SCNH TMPA FT0M ORUTH JomymeHs! 2-3 HECYIIE-
CTREHHEIC OUIHOKH.

Yooawemsopumeinso

BrmonHeHs! Bee BHAM yuehHOM paboThl, TPeIyOMOTPENEBE yuch-
HEM TuiaEoM. CTYIEHT OEMOHCTPHPYST COOTBETCTEBHE IHAHHH, B
KOTOpOM OCBELICHS OCHORHAMA, HaHDO/ee BAKHAN YACTh MATEpHANI,
HO MPH YTOM AONYIIEHA OIHA SHAYWTENRHAN OMMOKA HAH HETOW-
HOCTE.

Heydosiemsopumessnd

He pnmosied ogue #wmR Gomes BHAOE yueOHOH paboThl, Npemy- |
CMOTPEHHRN yaeOHEM TraHoM. CTYICHT JEMORCTPHPYET HEmoI-
HOE COUTBCTCTBHE SHAHMH, YMenni, HARKKOS IPHECISHHRM B Tal-
MHIEY NOKASATENeH, NOINVCKEIOTCS JHAMATENLIEE OMHORN, NPOAE-
NAETCE OTCYTCTEME IHAHME. YMCHMA, HABEKOD IO PRIy DOKAIaTe-
g, CryAeHT HCIEITHBAET THAYHTEARHEE JATPYIHCHEA NPH CNEPH-
PORAHKA THAHHSMM W YMEHUSMH NP HX NEPEHOCC Hil HOBBIE CHTY-
AIHH.

K ioe SaIaHee 3K3aMeHaINoHHOT0 DHNeTa ONEHHESETCA oTnenE 0. ObumeH DIEHKOH 98-
JASTCH CPeanee SHAMEHHE, OEPYEAEHHDE 10 1Henord SHAYCHH,

B
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Ofpasen sEIaMeHaIHOIHOT0 GreTa:

MHHHCTEPCTBO HAVKH M BBICHIETQ OEPAZOBAHH A
POCCHHCKOHN GETEPALIMH
DENEPANBLHOE TOCY AAPCTBEHHOE BHOIDEETHOE OBEFAIIBATENMHOE ¥YUPERIEHHE
BREICTIEMD OEPASOBAHHN

NOCKOBCKHHA NOJMHUTEXHHYECKHH YHUBEPCHUTET
ﬁ

Taxymster MammsiocTpoennue, kstenpa «OMRAT:

Mecurmmnsa o T e | TEXHMIOrHS TOPRAs olben NoH MITEMIIDEEH D
Hanpasnesns (cneianssects) 150301 eMamsmocTposben
Eype = , rpyoma | Siopua ofyuendl  09HO-3A04HER

ITAMEHAIIMOHHBIA BHIIET N

1. MeTon KoHeuHLIX WieMeHToR. HHeaennsie MeTOOB pelleHH.

2. KonTpo/ib MexaHHYECKHX cBoiicTR MeTan1a npH ropaqed o bemMHOH

MTaMIOBKH,
VTBepiIeHo Ha JceJanny xadenpsl « B r. OpoToEoT Ne
H.o. zan. kadenpoi { TLA. Tlerpon /
Mepetenh JKIAMEHAIIMOHHEIX BONPOCOB.
n.0 | Hausenosanse sonpoca Kog komme-
, TEHIMIL
L | Broanue Ko HIMERTS TPERHA HA MOTOHCHHE THHEH PE3ICTa B MK-2
o4are Jedopmari
2 PHALKO-MCXAHRYECKHE OCHOBE] TEOPHH KOBKH H ITTAMIORKH. TK-11
3. Yrpyras A IIEcTHHECKas nehopMaliy. TIK-11
4 Bauanne TeMOSpaTY PR HA CROHCTRA MATEHANA. [K-17
| HeoAHOPOIHOCTH METAIE, BRIILIEAEMELE TUIACTHYSCKHM TIK-17
AetopyApOIBATHEM,
b. QCHEOBHRE KPHTEPHH TefOpMHDYEMOCTH METANIOR, J [-17
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‘I npu IPOeETHPOBAHAE [TOE R R

B MedopMupyeMOCTE METEIA B YEIOBMAX Topaveii nedopMani. | TIK-17
£ | OmucHis TeopMADYEMOCTHE SATOTOROK TIPH TOPRteH IITAMIOBKE [TK-11
9, | MeTomu anannia nponecos NIACTHHECKO JedopMarim k-2 =
10. | MaTemarniecsoe MoeIRpopanie ROBEH H o0 LeMMOil IITaMinoRki [MK-2
11 | Matemariueckoe MoICIHPOBAIEE IPH PECCOBAHTN [1K-2
12, | MeTon koneaHLx aneseRTos. UneNeHHEIE METO/LR PEIEHIE. [MTK-2
13. | Ocecummerprtmas gedopyanas, [oas cropocted. OTTE-4
14, | KoHTpO: MEXARHISCKHX CROMCTE MeTaLNa npi ropaselt ofbeymai OT1K-4
| IITAMIOBEH,
15, | [lpasoe s7aBTHRARAES (IpeccoBAHKE]. R-11
. |
16, | Aramss nedopManHOHEBIN BOSMOKHOCTEN Ky3HEHHOTO HECTRYMCHTA IK-11
17 | if!npa.umerm: pHaros aehopMalER up:»i'ﬁrm:-mnax:e- uécnwmerp}mr TTK-2
HEIX OKDBOK.
I8, | LITaMmoBKa B OTEpHITH MTamnay. $axrTops, ammmonpe #a mraM- | TTK-11
TOBEY B OTKPRITE MITaMIax.
19, | Kaaccuduraiii NOKOROK, IITAMITYEMEIX HA MOJIOTE, 1K-2
30, | Harpes 3aroToRoK Hoj KOBKY, PesiMe HArpera | ero KoHTpOI. I1K-12
21, | Onepanns KOBKH, TIPH KOTOPRX POHCKDAHT HIMEHCHNE (POPMEL 3870- TIK-2
TORKH.
22, | Onepanis ceobonHol KOBKH, | TIK-2
23, | OuHCTEA NOKOBOK H 3ATOTOBOK. [TK-11
24. | Tapamerps, BIRAIOIIHE Ha BETHTHHY Ja300a MRy 11y ARC0U0M 1 [MK-17
METPHILEH MR ARpYOKE. :
75, | [lokatarells, OnpeaendeMEie pH HCNLTanay e0pasnos npH oCcake, TK-17 '
126, | IMpapxa NOKOBOK: CYMHOCTE TPOLEced, ODIACTS NPAMEHEHHA, TEXHD- [TK-11
NOTHEYECcKHS 0CO0SHROCTH MPARKH.
27. | Pasnenka mpoxata B IITAMMIAX, [K-11
28. | Fopusas ofbesian mraMnoeka. Knaccnpuralid OCHOBHEN TEXHOMO- | TIK-11
THYECKHY DOepaim.
19, | Pacuer noxoski, HasnaseHRC BCIHIHEEl NEPEMEINER MO HPOOHBKY ITK-17

=
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30, | Pacuer moxonkn. PACYeT ReTHYHHEL 00008, TEK-17

31, | Pacuernan 'aarmunm.almﬁﬁa W'il:HHf{,i{ﬂElll!lE]}I-ﬂIHCHT MOTKATEH. [1E-17

R Emﬁmﬂaﬂ KOBKE; HOSHAMCHHS H 00nacTs npumeHeans. Cocrasmenne | [TK-2
YePTeRa IOKGRKH.

33, | Coprament METAMNA, TPAMEHREMOTD IPH KOBKE, ITTAMIOBKE. [K-2

34, | Cnocodsl paspencd NPpOKATE HA JANOTORKH. [TK-2

35, | TeMneparypHER HATEPEAT KOBKR H 00BEMHONR [ITAMITORKH. [TK-2

36, | TexumweckHil KOHTPON: MOKOROK: JCHCKTH NOKOROK, coocodsl wx ob- | [TK-11

| HAPYXEHHA H VCTPAHEHWE.

37. | Xonoguat # ropsyad obpeska o0nod o DpocetEa CKBOSHEIX monecTed | T1K-2
B MIOKOBKAX.

38. | IDvamnoska ma UKM: cympocts npotecca, 0bnacTs NpHMeHEHHA | OITK-4

3!5 T_[i'rumn[jl-:ua HA MON0Tax: CVIHOCTE TPOIECCa, 00IacTh IPHMEHSHHAS [K-17

40, | FnerTpoBRIcANKA: CYITHOCTE NPONEcch, 00IacTE NPHMEHEHHT OTTEC-4

TemaTHRa NabopaToOpHEIX pador:

Ne Iepeucas npakmrsckax pabor Komisectao | Henonsayemoe obopy loBanHe

1.1, - HACOH

1 [locTamoBia 3a1asH MOJETHPORARNE 6 KommesoTeprrni knace ¢ 10 pa-
B nporpaMsuer koMiexcax Oform BOYEMH MeCTaMH, TPOTPaMMHOS
w Abaqus. AHATHI PeIYIETATOR MO= obecrewenve Qform m Abagus
S APORANEY

2 Moegemmporanne npomeccon o0hEM- 12 - Kosmutoteprwfi knace ¢ 10 pa-
HOR HITAMITORKH B POTPAMMHELX | DOMHMH MECTAMH, IPOTPEMMHOC
rommiexcax Qform B Abaqus. Axa- obecneserne Qlomm w1 Abagus
ITH3 Pe3y NLTETOR MOJSTHPOBANAA

[Tepevetih KOHMPOIBNELE BONPOCOE (A NOOZHROSKE K Tafopemopises paboman:

L B B o B R

Kpaesas samaqa OMI.

[TocTanoBka Kpacsoi 3858499 B TepeMellennax.
[MocraHoBEa KpasRod I27184H B CKOPOCTIX.
AnnpokcHnansg dyHEINT PH PeITSHAR 33785 METOIOM KOHEHHEX SAEMEHTOR.
AncaM0OnE KOHCTHLIX IMCMCHTOR [UTH CKANIHPHEDX BETHYHH.

AncaMing EOHCHHBIX ANEMCHTOR [UIA BEKTOPHEIX BETHYHMH.

ANNpOKCHMEPYIONHE COOTHOIIEHHA BEKTOPHRX W CEATAPHE BEITHEHH NPH PeIIeHAH

TIEY MEeTOA0M KOHEMHEIK 3OEMEHTOHE.
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8.
&,
10,
11.
1L
13,
14.

13,

30

baza nanuex MaTepaanos B nporpamme Qform,

Boog Aamismy oo MaTcpuaTy B mporpasse Abagus.

[loAroToRKa TCOMSTPHE [ MOJSIHPOBANRA B Tporpasoe Qform.

[MoaroToska reoMETPHE JUIH MOJEIHPORARKA B Tporpanue Abagus.

OcobenrocTn pacgéTa TemnepaTy proif 3amaun B oporpasse Qform.

Ocolenrocti pacudta TeMnepaty piolf 3amaun » oporpadse Abagus.

MocTaHORKA 380291 MOIETHPORARAE TPONeccos o0LEMHON IITAMIOBKE B NPOTpPaMme
(Horm.

MocTanoRka 300390 MOIETHPOBAHNAR NPoieccon ofbEMEOH IITAMNIOBKH B NPOTPAMME

Abaqus.

16, 3amanse NapaMeTpos oDOPYIORAHHA NPH DOCTAHORKE $ANAYH MOJICTHPORAHAY ONepauni

17.

18,
19.
20,
21.
24
13,
24,
25
26.
27,
28,

IITAMTIOREH B Tporpasme Qform,

Faganse NapaMeTPos NEPEMECHNR 0D BEKTOR PH IOCTAHORKE JATATH MOICTHPOBAHHA
npoteccos OMJT & nporpavme Abagus.

AHanui TeseHnd MarTeprana B nporpamMuqe Qform,

ARanni TedeHH METCPHANA B IporpaMMe Abaqus,

Crocefel CLEHER crakl AsopMAatiE H JKCOOPT JaRHe B nporpavye Qform.
Crocofikl OHEHKH CHTR AefhopMALHE B 3KCO0PT JaHHBIX B nporpavye Abagus.
Crocofer HeHKR TOTYEeNH0H TeOMeTPHE M IXCIOPT AAHHED B Iporpasye (form,
Crocods OUEHKN ROTYMEHHON MeOMETPHE i SKCHOPT JAHALIX B Iporpasse Abagqus.
ek HAKOIICHAOH qodopmanns i Hanpeaenudi 8 nporpasse Oform,

. Dienks HAKOWTEHAOH JedopManie | HRanpEReRni B nporpamse Abagus.

OcofeHEOCTH MOJSTHPOBAHHA TPONSCCOR JAEPRTOR MITAMIIORKN,
CreofeHROCTH MOOSTHPOBAHHAA IITAMIOBEN B OTKPETEX ITTAMITAX.
OcofeHHOCTH MOISTHPOBAHAA HIOTEpMAYeCKON IITaMIOBKH.
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