MMHUCTEPCTBO OBPA30OBAHVS 1 HAVKU
JIOHELIKOM HAPO/THOM PECITYBJIMKU
TOCYJIAPCTBEHHOE OBPA3SOBATEJIGHOE YUPEXIEHHME
BBICIIIEIO ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHMS
«JTOHEI KA HALIMOHAJIbHBIN TEXHUYECKUI YHUBEPCHUTET

PABOYAS ITPOI'PAMMA JTUCIUITINHBI

b1.B.01 MoaenrpoBaHue TEMIOTEXHUYECKHUX IPOLECCOB B CTAHJAPTHBIX MHKEHEPHBIX
MaKeTax

(KOZ[ 1 HAUMCHOBAHUE NJUCHUILUIMHBI COIJIAaCHO y'-Ie6HOMy rmaHy)

22.04.02 «MeTtamayprus

(KOH 1 HAUMCHOBAHUE HAIIPABJICHUS IIOATOTOBKH / CHeI_II/Ia.TII)HOCTI/I)

HaHpaBHCHI/IC IHOATOTOBKH:

[IpombllIeHHAs TETUIOTEXHUKA
Mertannyprus 4yryHa

HamnpaBnennocts (mpoduib):

(HanMeHOBaHHE MPOGHIA / MATUCTEPCKON MPOrPaMMBI /CIIeIHaTN3aIUN)

[Tporpamma: Marmcrparypa
(bakanaBpHaT, MarMCTPATypa, CHCLHATIUTET)
dopma 00ydeHUS: OYHas, 3a09Has
(04Has, 32049HAs, OYHO-320THA)
dopma 00yUyeHHs: Ounas 3aoyHas
Cemectp(bl) 4 4
OO0mas TpyI0EMKOCTh B 3.e/4acax 5.0/180 5.0/180
KonrtakTHas padota (4ac.), B TOM 4HUCIIE: 68 14
JIEKIIAHN 32 4
71a00paTOpHBIE PaOOTHI - -
MpaKTHYECKUE (CeMUHAPCKUE) 3aHSTHSI 32 4
CamocrosiTenpHast paboTa (4ac.), B TOM YHCIIe: 76 130
KypCOBOM MPOEKT (paboTa) (cemecTp/gac.) - -
Kontpoms (3x3ameH, dac./3a4€éT) DK3aMeH, | DK3aMeEH,
36 36

Jonenk, 2023 r.




Pabouas nmporpamma aucuuiuiiHbl «MojenupoBaHue TEIUIOTEXHUYECKUX arpera-
TOB B CTAaHIAPTHBIX WHKEHEPHBIX MAKETaXx» COCTaBJICHAa B COOTBETCTBHH C YYCOHBIMU
IUIaHaMU 10 HarpasieHuto noaArotoBku 22.04.02 «Metamryprus», HalnpaBIEHHOCTh

(mpodmib): «IIpombinuieHHas TeroTexHuka» st 2023 roga npuéma mo O4HOM u 3a-
o4HOU (hopMam 00yUEHHS.

CocraBUTENb:
JlonieHT Kadeapsl
«Texuuyeckas TEIIIOQUIUKAY, : )
7 TCunruén [1A.
K.T.H., JOIEHT ol

(roamnuck) (0.1.0.)

PaGouass nporpamma paccMOTpeHa M NpPHHATA Ha  3acellaHud  Kadeapsl
«Texumueckas Tenno(usnkars

Iporokon ot «10» mapra 2023 roma Ne 12

/ 3apeqyromuit kadenpoii '/%g A.B. Bupioxos
(roxmmcs) (D.H.0.)

PaGouas mporpaMMa onoGpena ydeOHo-MeTogmueckoii xomucemedi IT'OYBIIO
«JIOHHTY» mo nanpasienuto noaroroskn 22.03.02 «Meramryprus»
[Tpotoxkoi oT «29» mapTa 2023 roza Ne 2

Ilpencenarens ; / Cautro C.A.

(roAfiHCE) (©.1.0.)

-
#

Pabouas mporpamma mpoasiena s 20 rojia mpueMa Ha 3aceJaHuu Kadeapbl
«Texnuueckas Teriopuznkar»
ITIpoTokois oT « » 20 rona Ne

3aBenyromuii kadeapou A.B. buprokoB
(oamucs) (®.1.0.)




1 OBBEKT, HEJIb U 3ATAYX OCBOEHUA JUCHUIIJINHBI

I[I/ICI_[I/IHJ'H/IHa paccMaTpuBacT BOIIPOCHI YCTPOMCTBA TEINIOTEXHMYECKUX arpera-
TOB, MOACIMPOBAHUSA UX Da60TBI B MHXXCHCPHLBIX ITAKCTaX.

HGHBIO npernogaBaHudg AWUCHUINIMHBL ABJIICTCA: O3HAKOMJICHUC MArMCTPaHTOB C
INOHATHUCM HMHXCHCPHOI'O IMAaKETad U €0 pPOJIH IIPpH MOACIUMPOBAHHMHN TCIJIOTCXHHMYCCKHUX
IpoHcCCoOB., OTDa6OTKa HABBIKOB MCITOJIb30BaAHUA MHXKCHCPHOI'O ITAKCTA IIPHU MOJCINPO-
BaHHMH TTPOLCCCOB B TCIINIOTCXHHUYCCKUX aArperarax AJIs IMOBBIINICHHA HUX BHCDFOBd)d)eK—
THBHOCTH, O BO3MOXHBIX crocobax OIITUMM3AITNHN Da6OTBI TCIIOTEXHUYCCKOT'O 06ODV-
JOBAaHMA IIPH ITOMOIIIHN MATEMATHYCCKOT'O MOACIMPOBAHNA Da6OTBI KOHKPCTHBIX arpera-
TOB.

B peE3YIbTAaTC OCBOCHUSA AUCHUIIIIMHBI CTYACHT OOJIXKCH

3HaTh HAIIPABJIICHHOCTh HMHKCHCPHBIX ITAKCTOB, KaK CPEACTBO MOACIMPOBAHUA TCIIIO-
TCXHOJOTNYCCKHUX IMPOLHCCCOB. O6I]_[I/Ie IIPUHIUIIBI IMTOCTPOCHUA MATCMATUYCCKNX MOAC-
JICH; CUCTEMHBLIA METOJ aHaJIM3a TEXHOJOTHYSCKUX MPOILECCOB; COBPEMEHHBIE METO/IbI
MOACINPOBAHNA TCXHOJOTMYCCKHUX ITPOLCCCOB. MCTOJbl OINTHMMM3AllMM TCXHOJIOIMYC-
CKHX ITPOILICCCOB,

YMETh NPUMCHATHL OCHOBHBLIC TTOJIOKCHUA CUCTCMHOI'O MCTO/JIA JUIA daHAJIM3a U MaTCMa-

THUYCCKOI'O OIIMCAaHHUA TCXHOJOIHYCCKOI'O ITPOHCCCa. IIPABHMJIIBHO BI)IGI/IDaTb TOT WJIN

MHOM METOJI MOJCINPOBAHUS B KOHKPETHBIX YCIOBHUSX; NPOU3BOANTH aHAIN3 MOJCIIH C

0SB0 ONITHUMHM3AIIMH ITAapaMCETPOB MCCIACAYEMOI'O ITponecca, NMpuMEHATh MCTOAbBI MOAC-

JIMPOBAHUS JIJISI ONKMCAHUS 3aKOHOMEPHOCTEN TEXHOJOTHUYECKHUX IIPOIIECCOB;

BIaaACTb MCTOAHMKAMM I/II[CHTI/Id)I/IKaHI/II/I MAaTCMATHICCKHMX MOI[GJIGFI TCXHOJOI'NYCCKHUX

MPOLIECCOB TEIJIOBOM 06Da6OTKI/I MaTCpPUaAJI0B, HABBIKAMHM MATCMATHYCCKOIO MOJACJIM-

POBAHUA TCXHOJIOI'MYCCKOI'O IMPOoLeCCa HAarpe€Ba METajljia B IMIPOXOJHBIX IME4Yax, MCTOAM-

KaMu I/II[CHTI/Id)I/IKaI_II/II/I nHapamMeTrpoOB MAaTCMATHYCCKHNX Moz[eneﬁ TCXHOJOTNYCCKHUX IIPO-

LICCCOB TEILIOBOM 06Da6OTKI/I MCTAJJIOB, HAaBBIKAMHN HMMHUTAIIMOHHOI'O MOJCIHMPOBAHUC

IIpoliecca HarpeBa MeTalyla B METOAMYCCKOM MEYM.

[lepeuncnennplie pe3ynbTaThl 00YUSHHS SIBISAIOTCS OCHOBOU AJ1s1 (HOPMUPOBAHHUS
CIEAYIOIMNX KOMIETECHIIUM:
[1K-1 - CniocoGeH pa3pabaTbIiBaTh MPEII0KEHUS IO COBEPIIEHCTBOBAHUIO TEXHOJIOTH-
YEeCKUX MPOLIECCOB U 000PYAOBaHUS TEIIIOBOI 00pabOTKU MaTepuasoB.
[1K-2 - CniocoOen pa3pabaTbiBaTh IPEI0KEHHS 110 TOBBIIICHUIO KaueCTBa 3aJaHHOTO
BUJIa METAJUIONPOAYKIIMH IIPH €T0 TEII0BOM 00paldoTKe.
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2 MECTO JUCHHUILINHBI B OCHOBHOMN OFPA3OBATEJBHON
MPOI'PAMME

JlucumIiuHa OTHOCUTCS K 4YacTd, (OpMHUpPYEeMOH ydacTHUKaMU 00pa30BaTeib-
HBIX OTHOIIeHni) broka 1 nucnurus (Moyneii) yaeOHOTo TIIaHa.

basupyercst Ha 3HaHMSIX, YMEHUAX U HaBbIKaX, KOTOPbIE CTYJIEHT MPUOOpEN MpH
OCBOCHMH MPEAIIECTBYIOMNX AUCHUIUIMH: ONTUMHU3ALKS SHEPro3aTpar B METaUIypru-
YECKUX TEXHOJOTUAX, MeToIbl IKCIIEPUMEHTAJIBLHOTO UCCIIEN0BAHMS TEIUIOTEXHOJIOT U~
YECKHUX MPOLECCOB.

3HaHUs, YMEHUSI U HABBIKU, TPUOOPETEHHbIE MPU OCBOCHUHU JTAHHOW JUCUUILIM-
HbI, PEANU3YIOTCS CTYJEHTOM IPU MPOXOXKICHUH YYEOHOM WJIM MPOU3BOJICTBEHHOU
IIPAKTUKH, IPOXOKAECHUH I'OCYTAPCTBEHHON UTOTOBOW aTTECTALUU.

3 CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI

3.1 Pacnpenesenue yueOHbIX 4aCOB M0 TeMaM JMCHMUIUIMHBI U BHIaM 3aHs-

THH
HaunmenoBanue TeMBbI KomuuectBO yacoB
(coneprkaTeNbHBIX MOTYJIEH) (ouHasi/3a0uHas Gpopma)
B ToM uncie
Bceero | Jlekuuu | Jlabop | Ilpaxr. CP
(Cemun.).

Tema 1. Beenenue. OCHOBHBIE TOHS-
THA U onpeﬂeneHI/m MO,Z[GJII/IpOBaHI/IH. 22/21 5/0 O/O 5/0 12/21
Tema 2. OcHOBHBIEC TOHSATHS CTOXA-
CTHYECKOTO MOJICITHPOBAHUSI. 22/21 5/0 0/0 5/0 12/21
Tema 3. MaTeMaTu4eCcKUe MOIEIN
TGHJ’IO(bI/IBI/IKI/I MeTaJIJIypI‘I/I‘-IGCKI/IX
MIPOIIECCOB C JETEPMUHUPOBAHHBIMHU 23126 5/2 0/0 5/2 13/22
CTPYKTypamu.
Tewma 4. OcHOBBI TeOpUHU TOAO0US U
MOI[GJII/IpOBaHI/I}I B MeTaJ'IJIypI‘I/II/I. 23/26 5/2 O/O 5/2 13/22
Tema 5. BolunMCIUTENbHBIN SKCIIEPHU-
MCHT B 3aa4ax TGHHOMaCCOHepeHOCEI. 25/22 6/0 O/O 6/0 13/22
Tema 6. [TocTanoBka u knaccuduka-
LM 33/1a4 YCIOBHOM ONTUMM3ALIMH. 25/22 6/0 0/0 6/0 13/22
KonTakTHas pabora (IOMOTHUTENb- 4/6
Has)
Kypcosas pa6ota (ipoeKT) 0/0 0/0
Hroro no Bugam 3aHATHIA 144/144 32/4 0/0 32/4 76/130
Kontponb 36/36

HUTOI'O: 180/180| 32/4 0/0 32/4 76/130




dopMupoBaHUE KOMIIETEHIHII B pe3yJIbTaTe 0CBOEHHUS TeM IMCUMILINHBI

Komnerennmn Tembl TUCIUTITNHBI, HalleJIEHHBIE Ha (JOPMUPOBAHUE
KOMIIETEHIINU
nK-1 Tewmsr 1-3
nK-2 Tewmsr 4-6
3.2 Jlekuuun

Tewma 1. BBenenue. OCHOBHbBIE OHATHUS U ONPEAEICHUS MOJIEIUPOBAHUSL.

ConepxaHue TeMbl 1:

Brenenue B npeametr. OOBEKTH MAaTEMaTHYECKOTO MOJEIMPOBAHUS B METAJLTY-
run. Knaccudpukauuss moneneit. Knaccudukanus MareMaTHuecKuX MOJENEH. DTarbl
pa3paboTKu MaTEMaTUYECKUX MOJIETIEH.

Jlutepatypa k Teme 1: [1, 2, 3]

Tema 2. OcCHOBHBIE TOHATHUSI CTOXaCTUYECKOTO MOJICIMPOBAHUSI.

CoziepkaHue TeMbI 2:

MopenupoBanue B yCJIOBHUSIX HeomnpeneaeHHOCTH. DYHKIUS paclpeiesieHus] U
IUIOTHOCTh PacHpeeNieHus CIy4alHOW BEeJMYMHBI. Mepbl MONOXKEHUS U PACCEeSTHUS
KpHUBOW paclipeleneHns. TeopeTuyeckue 3aKoHbl pacupeneneHus. HavanpHbeie u nes-
TpajbHble MOMEHTHI. KBaHTunu pacnpepesneHusi. VIHTepBaJibHbIE OLEHKH HUCTUHHOTO
3HayeHus. [IpencraBnenue napameTpoB pacnpeneneHus. OCHOBBI KOPPEISIMOHHOTO U
PErpecCUOHHOTO aHaJn3a.

Jluteparypa k Teme 2: [1, 2, 3]

Tema 3. MaremMaTtuyeckue MOICIH TEINIOPU3UKH METALTYPTHISCKUX MPOIECCOB
C ICTEPMUHUPOBAHHBIMU CTPYKTYPAMH.

ConepxxkaHue TeMbl 3:

3aK0HBI KOHBEKTUBHOT'O TEIMJIOMACCOOOMEHA. Y paBHEHUS! KOHBEKTUBHOT'O TEILIO-
maccooOMeHa. [Ipubmmkenne byccuHecka B 3ajjayax cBOOOAHOM TEIJIOBOM KOHBEKIUU.
[TocTaHOBKa 3a/1a4M TEIJIOBOM KOHBEKIUH. [locTaHOBKA KpaeBOM 3a71auu TEILIIONIPOBO/I-
HOCTH. be3pazMepHas ¢opMmynupoBKa KpaeBOW 3amaud TerionpoBOJHOCTH. Craruo-
HapHas TEIUIONPOBOIHOCTh IJIOCKOTO CJIOsl. METOa peryysipHOrO TEIJIOBOTO pPeKUMa
pacueta HarpeBa (OXJaxAeHUs) Teld. [emIonpoBOAHOCT, MPU  IIABJICHUU-
3aTBEpAEBAHUM MeTaia. MeToJ CKBO3HOrO CUeTa B 3a/ladyax TEIJIONPOBOJHOCTU MPH
CTPYKTYpHBIX U (pa3oBbix mepexonax. [IpuOmmkeHHbINH yIeT KOHBEKIIUU KHUIKOTO s/ipa
KPUCTAJUTM3YIOMIETOCS CIIMTKA. 3aKOHBI TeTI00OMeHa u3nydeHneM. DPheKTUBHOE U3-
JydeHue. DKpPaHUPOBAHHUE KaK CIOCO0 3alUThl OT TEIUIOBOrO m3mydeHus. CloXHBINA
(pamuanmOHHO-KOHBEKTUBHBIN ) TETUIOOOMEH.

Jlutepatypa Kk Teme 3: [1, 2, 3]

Tema 4. OcHOBBI TEOPUU TTOI00MS M MOJIETUPOBAHUS B METAILTYPTHH.

ConepxxaHue TeMbl 4:

[Tonobue duszmueckux siBiaeHuit. Yucna nogoOust B 3ajayax TEMIOMacCONEPEHO-
ca. Term1ooOMeH NpU BBIHY>KJIEHHOM JBUKEHUU TEIJIOHOCUTENS B KaHanaX. Temnoo0-
MEH NMpU CBOOOJHON KOHBEKIIMM B HEOTrpaHWYEHHOM OOBeMme. TernmooOMeH IpH CBO-
00HON KOHBEKLIMU B OTPAaHUYEHHOM 00beME.

Jluteparypa k Teme 4: [1, 2, 3]




Tema 5. BeruncinuTeIbHBIMA SKCIIEPUMEHT B 3a/1a4axX TEIUIOMACCOIEPEHOCA.

CopaepkaHHE TEMBI 5:

OcHoBbI MeToAa ceToK. CXeMbl anmnpoOKCUMAaIMY YPaBHEHUS TEIIONPOBOIHOCTH.
Ananu3 omu6ok. CriocoObl anmpoKCUMAIMN KOHBEKTUBHBIX WICHOB. AMMPOKCUMAIIUS
TPaHUYHBIX YCIOBUM. MeToAbl pElIeHHs] CETOYHBIX YPaBHEHUW. AJITOPUTM pELICHUS
COTIPSDKEHHBIX YPaBHEHUN TEIJI000MEHa.

Jluteparypa k Teme 5: [1, 2, 3]

Tema 6. IlocTanoBKa 1 KiaccuuKalys 3a/1a4 YCIOBHON ONTUMHU3ALIUY.

Coneprxanue Temsbl 6:

[Tonarue o 3amaue ycioBHOW onTuMuiainuu. Kiaccudukanus 3agad onTuMHU3a-
. IloHsTHE O YMCIEHHBIX METOJAX ONTHMU3AIMH. Y CJIIOBHSI OITHMAJbHOCTH B 00-
e 3aj1aue ONTUMHU3AIINH.

Jlutepatypa Kk Teme 6: [1, 2, 3]

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS

Ne Tema 3ausaTus OObewMm, yac. | Jlure-
/1 OYH/3a0YH | parypa
1 CraTtucTudeckas o6paboTKa MacCHBa CIyYaiHBIX JaHHBIX. 2/1 [4, 5, 6]
2 MevTozn HaMMEHBIINX KBA/IPaTOB JJIs1 ypaBHEHUS JIMHEH- 2/0 [4, 5, 6]
HOU PErpecCHH.
3 MeTo1 IIPOrOHKY PENIEHHs CETOYHBIX YPABHEHHIA. 2/0 [4, 5, 6]
4 Mero nociie10BaTeIbHON HHHGﬁH?ﬁ BEpXHEH penakca- 2/0 [4 , 5, Q]
I[UM PEHICHHSI CETOYHBIX YPABHEHHIA.
5 Pacuer BpeMeHH OXJIAXKIEHHUS IIOCKOTO CIIOS. 2/0 [4, 5, 6]
6 PacueTr BpeMEHU OXJIaXKIEHHU OIIoMa. 2/1 [4, 5, 6]
7 Pacuer BpeMeHU 3aTBepIeBaHUS HENPEPHIBHOTO TIOCKOTO 2/1 [4,5, 6]
ciutka (cnsiba).
8 Pacuer BpeMeHU 3aTBepIeBaHUS HEMTPEPHIBHOTO CIIMTKA 2/1 [4,5, 6]
KBaJIpaTHOTO ceueHus (6moma).
9 Cemunap «MHTEpIONALMOHHBIC U CTATUCTHYECKUE METO- 4/0 [4,5, 6]
161 00pabOTKU JAHHBIXY.
10 Cemunap «[loHATHE O YUCIEHHBIX METOAX PEIICHUS all- 4/0 [4, 5, 6]
reOpanyecknx U qudypaBHEHUN.
11 Cemunap «HuciaeHHbIE METO/IbI O€3yCI0BHOM ONTHMU3a- 4/0 [4, 5, 6]
UN»
12 CemuHap «MeToIbl TUHEHHOTO MPOrPAMMHPOBAHHUS 4/0 [4, 5, 6]
NTOI'O: 32/4

3.4 JIabopaTopHbIe padoTHI
He npexycmorpeno.

3.5 CamocrosiTeqbHast padoTa cTyIeHTa



Ne Bunel camocToaTensHON pabOThI CTYEHTA O0bewm,
n/m yac.
OYH/3204H
1 M3yueHne JeKIMOHHOT0 MaTepuaia 38/61
2 IToaroroBka K MpakTUYECKUM 3aHSATUAM 38/60
3 IToaroroBka k 1a00paTOpHBIM paboTam 0/0
4 BrinosiHeHrEe KypcOBOTO MPOEKTA 0/0
5 BrinonHenne kypcoBoit paboThl 0/0
6 BrinonHeHne MHIMBUIYaJIbHOTO 3a/1aHuUs 0/9
UTOrIO: 76/130

3.6 KypcoBoii nmpoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

KypcoBoii npoekt (paboTa) Mo JUCHUILIMHE HE TPEAYCMOTPEH.

[To aucrumirHe npenycMoTpeHo | mHAMBUAYyalbHOE 3a/aHue. TeMaTuka UHAM-
BUJIyaJIbHBIX 33JJaHUM B BUJIE pedepaToB MO CIEAYIOIUM OCHOBHBIM TEMAM:

1. NHTEepNONAIMOHHBIE U CTATUCTUYECKHUE METO/IbI 0OPa0OTKU JTAHHBIX.

2. Metonp! iepBUYHOM 00paOOTKN CTATUCTUICCKUX TAHHBIX.

3. [loHsiTHE O YHMCICHHBIX METOJAaX pelIeHHs anreOpandeckux u audQepeHim-
aJbHBIX YPaBHEHUU (METO/bI MOJOBUHHOIO JEJIEHUS, METOJl uTepauuid, MetoJ HeroTo-
HAa).

4. TloHsiTHEe O YMCICHHBIX METOJaX pEIIeHHs anreOpanyeckux U nuddepeHim-
AIBHBIX YpaBHEHMM (MeTO/bI pemieHus qudPepeHImanbHbIX YpaBHEHUH, METOIbI PyH-
re-KyTTa, MeToIbI IPOTHO3a U KOPPEKITUN ).

5. MeTtopl 0THOMEpHOM 0€3yCIOBHON ONTUMM3AIIUH.

6. MeTo1bl MHOTOMEPHOM 0€3yCIIOBHOM ONTUMU3AIINH.

7. IlocTaHOBKA M CBOMCTBA 3a4a4 JINHEMHOTO TPOrPaMMHUPOBAHUSL.

8. CUMILIEKC-METO/ KaK METOJ JINHEWHOTO TPOrPaMMHUPOBAHUSL.

9. Teopust IBOMCTBEHHOCTH KaK METOJI IMHEWHOTO MPOrPAMMHUPOBAHHS.

10. Pa3paboTka Mozenel TMHEHHOTro MpOrpaMMUPOBAHUSL.

11. TpancnopTHas 3aa4ya Kak METOJ JINHEMHOTO MPOrpaMMHUPOBAHUSI.

12. OnTumu3anus NpoIeccoB METOIOM JIMHEWHOTO MTPOTrpaMMHUPOBAHHUS.

13. Ontumu3anus JUCKpPETHBIX cucTeM. llenouncnennoe nuHeitHOE MporpaMMu-
pOBaHHE.

14. OnTuMansHOE pacrpeereHue MOTOKOB ChIPbhsl, TOILUIMBA MEXK/y NapajuieIbHO
paboTaOIIMMH TETUIOBBIMH arperaTamu.

15. Pemenne 3a1ay MaTeMaTu4ecKoro MporpaMMHpPOBaHUSI METOAOM IITpadHBIX
byHKIU.

16. Meton mHoxuteneit Jlarpanxa.

17. MonenupoBaHue IETEPMUHUPOBAHHBIX ITPOLIECCOB.

18. CtoxacTU4eCcKre MOJIEIIH.

19. IIpumepbl ONTUMHU3ALUOHHBIX 33/1a4 B METAJUTypPrUY€CKOU TEIJIOTEXHUKE.

20. MeToabl uaeHTU(DUKAIIMY MATEMAaTUUECKUX MOJICIICH.

21. Opranuzanus BBIYUCIUTEIBHOTO YKCIIEPUMEHTA.




O0beM yueOHOW HArpy3KH MPU BHITOJTHCHUN WHAWNBUAYAILHOTO 3aJaHus —9 Ya-
COB.

PexomenmyeMbrii 00beM MOSCHUTEIBHON 3aMUCKUA 10 WHIWBHIYyaJIbHOMY 3aja-
HUIO — He Oosee 12 crpanun popmara A4 (210x297 mm).

4 ®POHJA OHEHOYHBIX CPEJACTB

4.1 KpuTepuu U MIKAJbI 1JISI HHTETPUPOBAHHOI OlleHKH YPOBHS c()OPMHPO-
BAHHOCTH KOMIIeTEeHIIUH

Cocmasenaowasn kKomnemeHyuu — NOIHOMA 3SHAHUU

- HYJICBOWM YpOBEHb: HEBEPHbIC, HE apIYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OIIIU-
OOK OTBETHI Ha BOTIPOCHI. Y POBEHb 3HAHUI HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

- MUHUMAJIbHBI YPOBEHbB: JIaHbI HETIOIHbIEC, HETOUHbIE U HEAPTYMEHTUPOBAHHBIE OTBETHI
Ha BOMpPOCHKI. J[OMyIIEHO MHOTO IpyOBIX OHMIMOOK. YPOBEHb 3HAHUN HMKE MUHHUMAJIb-
HBIX TPeOOBaHMIA;

- TOPOTOBBIM YPOBEHB: JIaHbl HEJOCTATOYHO TMOJIHBIE, TOUYHBIE M aApPTyMEHTUPOBAHHBIC
OTBETHI Ha BOMPOCHKL. [1110X0 3HAET TEPMUHBI, ONIPEACICHUS U MIOHATHSI; OCHOBHBIE 3aKO-
HOMEPHOCTU, COOTHOIICHUS, MPUHIIUIIBL. J[OMYIIIEHO MHOT'O HETPYOBbIX OIIUOOK;

- CpeHUN YPOBEHb: JIaHbI IOCTATOUYHO MOJIHBIC, TOUHBIE U aPTyYMEHTUPOBAHHBIC OTBETHI
Ha BONPOCHL. B 11e10M 3HaeT TEepMHHBI, ONPEIECICHHS U MOHATUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, TPUHIIUIIBI. [{OMyIIIEHO HECKOJIBKO HErpyObIX OMINOOK;

- IPOJIBUHYTHIN YPOBEHB: JaHbI MOJIHbIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IpOChl. 3HAET TEPMUHBI, ONPEACICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHUS!, MPUHIUIIBL. J[OMyIIIEHO HECKOIBKO HETPYOBIX OIIHOOK;

- BBICOKHMI YPOBEHbB: JJaHbI MOJHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Chl. 3HAET TEPMHHBI, ONPEICICHUS U MOHITHUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHO-
HIEHUS, IPUHLUIBL. J[OMYyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasenaowas KomnemeHyuu — yMeHus

- HyJICBOM YpOBEHbB: MOJHOE OTCYTCTBHUE IMOHUMAHUS CYTH METOJUKU PEILCHUs 3aJauH,
JOTYIIIEHO MHOXECTBO rpyOeiiinx omuOoK / 3aaHus HE BBITIOJTHEHBI BOOOIIE;

- MUHUMAaJIbHBIH YPOBEHb: cl1ab0€ MOHMMAHUE CYTH METOJMKH PEIIeHUs 3a/1ayu, JTOMy-
eHbl rpyoble ommOku. Pemenus He o6ocHOBaHbl. He yMeeT ncnosib30BaTh HOPMaTHB-
HO-TEXHUYECKYIO JIUTEPATYpy. He opueHTupyeTcs B cienuaibHOW HAYYHOU JIUTEpaTy-
pe;

- TIOPOTOBBIM YPOBEHB: JOCTATOYHOE IMOHMMAHUE CYTH METOJIMKH PEIICHUS 33[aud, J0-
nyuieHsl ommoku. Pemenus He Bceria 000CHOBAHbL. Y MEET UCMOJIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO JuTeparypy. Ciabo opueHTUpYETCs B CIIEIMaIbHOM HAyYHOM JIUTEpaType;

- CpeAHUI ypOBEHb: B LIEJIOM MOHUMAET CyTh METOJUKU PEUICHHS 3aJaud, JOMYIICHbI
ommOkyu. Pemenuss He Bcerma OOOCHOBaHBL. YMEET MCIOJB30BaTh HOPMAaTHUBHO-
TEXHUYECKYIO U CTIEHUATBbHYIO HAYYHYIO JINTEPATYPY;



- IPOJBUHYTHIA YPOBEHbB: B LIEJIOM [TOHUMAET CYTh METOJMKH PEIICHHS 3aa4H, JOIyIlie-
Hbl HETOYHOCTH. CriocoOeH 00OCHOBaTh PELIECHUS. YMEET UCHOJIb30BATh HOPMATHBHO-
TEXHUYECKYIO U CIEIHAIbHYIO HAYYHYIO JIUTEPaTypy;

- BBICOKHI ypOBEHb: MOHUMAET CYTh METOAMKH perieHus 3agaun. Crnoco6eH 000CHOBATh
pelleHrs. YMEET UCMOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEIHATIbHYI0 HAyYHYIO
JUTEPATYpPy, NEPETOBOMN OIBIT.

Cocmasnaowas Komnemenyuu — 61a0eHue Ha8blKAMU

- HyJIEBOM YpOBEHB: HE JEMOHCTPUPYET BJaJICHHE HABBIKAMH BBINIOJIHEHUS TIpodeccro-
HaJIbHBIX 3aJ1a4. He MOXeT BBIITOTHUTD 3a1aHUS;

- MUHUMAQJIBHBIA YPOBEHb: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBINIOJHEHHUS IIPO-
(deccuoHanbHBIX 3a7a4. VICHBITHIBAET CYIIECTBEHHBIE TPYAHOCTH IPH BBINOJHEHUU
OT/ICJIbHBIX 3aJIaHU;

- IOPOTOBBI YPOBEHb: BJIAJICET HABBIKAMH BBINOJHEHUS MPO(PECCHOHANBHBIX 3a/1a4 Ha
IIOPOrOBOM YPOBHE. 3aJaHusl BBIIOJHSAET MEJJIEHHO U HEKAYE€CTBEHHO;

- CpeIHUI YPOBEHb: BJIaJI€€T HABIKAMU BBITIOJHEHHS IPO(ECCHOHATBHBIX 3a]1ay. 3aja-
HUS BBITOJIHSIET HAa CPETHEM YPOBHE 110 OBICTPOTE U KaYECTBY;

- TIPOABUHYTHIM ypOBEHb: BIIJICET YBEPEHHBIMU HaBbIKAMU BBIMOJIHEHUs Mpodeccuo-
HaJIbHBIX 3a7a4. bBICTPO M Ka4eCTBEHHO BBINOJIHACT 3aJaHUs, UHOTJA JOIyCKas He-
3HAYUTEIIbHBIE IOTPELIHOCTH;

- BBICOKHI YPOBEHb: BJIAJCET YBEPEHHBIMU HABBIKAMH BBINOJIHEHUS NpOdeccroHab-
HBIX 337a4. BpICTPO ¥ KaueCTBEHHO BBIMOJIHAET 3a/1aHUs, IPU HEOOXOUMOCTH JEMOH-
CTPUPYS TBOPUYECKUHN MTOAXO.

Obobwennas oyenka cqhopmupo8anHoCmu KoMnemeHyutl

- HYJICBOM YpPOBEHb: Ha HYJIEBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABIISIIOLINE; OJHA
WJIN JIBE U3 TPEX, OCTAILHBIE — HA 00JIee BEICOKOM YPOBHE;

- MUHUMAJIbHBIA YPOBEHb: HA MUHUMAJIBHOM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIO-
1Me; OJHa WU JBE U3 TPEX, OCTaIbHBIC — Ha 00JIe€ BHICOKOM YPOBHE;

- IOPOTOBBIM YPOBEHB: Ha TIOPOTOBOM ypOBHE C(POPMHUPOBAHBI: BCE COCTABIISAIONINE; OJ1-
Ha WJIU 7B U3 TPEX, OCTaJIbHbIE — Ha 00JIee BHICOKOM YPOBHE;

- CpPEIIHMM YpOBEHb: Ha CPEIHEM ypOBHE C(HOPMHPOBAHBI: BCE COCTABIIAIOIINE; OJHA
WU JIBE U3 TPEX, OCTabHbIE — Ha 00JIee BHICOKOM YPOBHE;

- TIPOJIBUHYTHIN YPOBEHB: Ha MPOJABUHYTOM ypOBHE C(HOPMUPOBAHBI: BCE COCTABJISIIO-
1IME; OJIHA WU JBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI YPOBEHB: Ha BHICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIFOIINE KOMIIC-
TCHIIUM.

4.2 Bonipocekl K 3K3aMeHY U PUMeEP 3K3aMEeHAIMOHHOI0 Ouiera

1. Yto takoe monenb u MoaenupoBanue? Ilo kakum kinaccuUKaMOHHBIM MPU-
3HaKaM MOXKHO pa3in4aTbh MOJEIU U KaKHE CYLIECTBYIOT TUIIbI MOJCIMPOBAHUA?

2. HazoBute XapakTepHble OCOOCHHOCTH aHAJIIOTOBBIX Mojeied. UTo Takoe Ko-
THUTUBHAs MOJENb, COJIEPKATEIbHA MOJIENb?

3. KakoBbl 0COOCHHOCTH JIETEPMUHUPOBAHHOTO M HEONPEIEIEHHOTO MOAEIUPO-
BaHus? [lepeuncnaure Tanbl NOCTPOCHHUS MATEMATUYECKUX MOJEIEH.
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4. ChopmynupyiiTe OCHOBHbIE IPUUMHBI MOSIBJICHUS HeompeaeneHHocten. Kakue
U3 HUX SBJIAIOTCS CYObEKTUBHBIMH, a KaKu€ — 00 bEKTUBHBIMU?

5. Kak onuceiBaeTcsi HeonpeeaeHHOCTh MmaTemaTuuecku? [IpuBenure npumepsl
MaTEMaTUYECKOI0 OMMCAHUS HEONPEEIEHHOCTEW B METAJLTYPIHH.

6. Korza B 3a1a4e MaTeMaTUYECKOTO MOJEIMPOBAHUS TPUMEHSAETCS CTOXACTUYE-
CKO€ OMHCAHUE TEPEMEHHBIX ?

7. Naitte onpesenenne PyHKITUU U TUIOTHOCTH PaCIpeIesICHu.

8. Mepbl Mon0XKEeHHs U paccessHusl KpUBoM pacnpenenenus. OObsCHUTE pa3inyune
MEXAy MOJOW, METUAHON U MAaTEMaTHUYECKUM OKUJIAHUEM.

9. Uro xapakTepusylT IUCHEpPCHs, CTaHAAPTHOE OTKJIOHEHUE, KOA(DPUIUEHT
Koppenauu?

10. aiiTe XapaKTepUCTUKU 3aKOHAM PACIIPEAEICHHS: HOPMAJIbHOMY, 3KCIIOHEH-
UMaJIbHOMY, paBHOMEPHOMY. UTO XapakTepu3yloT HayajdbHbIM U LIEHTPAIbHbIE MOMEH-
ThI?

11. JlaiiTe onpenenieHre MOHIATHIO KBAaHTWIM pacnpeseneHus. YTo xapakrepusy-
10T UHTEPBAJIbHBIE OLIEHKH, TOBEPUTEIIbHBIE HUHTEPBAJI U BEPOSTHOCTD.

12. Yto Takoe omMOKM AMATHOCTUPOBAHMS MEPBOTO M BTOPOTO pojia, MX 3Haue-
HUE.

13. Onummrte crocoObl MPEACTaBICHUS MAPaMETPOB PACIIPEACIICHUS: SMITUPUYE-
cKkasi (PyHKIUS paclpeneseHus], IOJIMIOH YacTOT, TUCTOPaMMa 4acToT.

14. Yto Takoe KOPPENSIUOHHOE T0JIE, JUHUM perpeccur? OnumunTe CyTh METOAA
HAaMMEHBIIMX KBAJIPATOB JJIsl OJIYYEHHUS] YPABHEHHUSI INHEUHON pEerpeccuu.

15. Yro Takoe K03(pPULHUEHT KOPPEIALHUU, EFO CMBICI.

16. duddepennnansHoe ypaBHEHHE HEPa3phIBHOCTH, YpaBHEHHE HECKUMAEMO-
CTH, ONUILIUTE UX PUINYECKHI CMBICI.

17. Inddepennumanpaoe ypaBHEHHE MEpEHOCA SHEPTHH, OMHUIINTE €ro (hu3nde-
CKHMU CMBICII.

18. Juddepenunanbuoe ypaBHEHUE JBUKEHUS BI3KOTO TEIJIOHOCUTES, OTTUIIIH-
T€ ero (pU3nYecKuid CMbICII.

19. Onummre nuddepeHaibHOe ypaBHEHUE TEIUIOOTIAYM B MOTPAaHUYHOM
CcJo€.

20. IIpuBenuTe yclOBHS OJHO3HAYHOCTH B 3aJja4yaX KOHBEKTHBHOIO TEMJIOMACCO-
oOMeHa, BUJIbl TPAHUYHBIX YCIOBUU ISl CKOPOCTH.

21. Kakue ypaBHEHUS BKJIOYAET MOCTAHOBKA KPAaeBOW 3aJ]a4M TEIJIOBOM KOHBEK-
MU B JUHAMUYECKUX IEPEMEHHBIX ?

22. 3aBUXPEHHOCTH, (DYHKIMS TOKa TEMJIOHOCHUTENS, UX Pa3MEpHOCTH, (uznye-
ckuit cmbich. [uddepennuansioe ypaBHEHHE TEPEHOCA 3aBUXPEHHOCTH.

23. JluddepennmanbHoe ypaBHEHHWE TEIUIOMPOBOIHOCTH, €T0 (PU3NUYECKHIA
cMbIcil. Kak yuyuThIBatoTCA B ypaBHEHUHU TEILIONPOBOJHOCTH HEOIHOPOJHBIE CBOMCTBA?
Kak yunTheIBarOTCS B ypaBHEHHH TEILJIONPOBOAHOCTHA aHU30TPOIHS CBOMCTB?

24. Kak 3a/at0Tcsl TpaHUYHBIE YCIIOBUSA TEMIO0OOMEHA EPBOT0, BTOPOTO U TPETh-
ero BugoB? dusnyeckuil cMbIca KodpuiumenTta Terootnayu. [Ipuseaure rpaHuuHbIE
YCIJIOBUSI KOHTAKTHOT'O TEIJI0OOMEHa (4eTBepToro Buja). CMbICH U pa3MEPHOCTh TEILI0-
BOT'O COMPOTUBIIEHUSI KOHTAKTA.
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25. OnuumuTe 4To TaKoe TEIUIONPOBOJHOCTH IJIOCKOTO CJIOs, a TaKXKe Kak oIpe-
NenuTh pacxoaa Teruia. Uto u3 cebs mpeacraBisieT U3z ceds 6e3pazmepHast GopMyIin-
poBKa KpaeBoil 3amaun TeruionpoBoAHocTH. Yucna buo u ®ypre, ux ¢uznyeckuit
CMBICIL.

26. Oco0eHHOCTH TEIONPOBOAHOCTH MPH (a30BbIX U CTPYKTYPHBIX IEPEX0aX B
MeTaie.

27. MaremaTtudeckas (GOpMYJIUPOBKA 3a7a4M TETJIOMPOBOAHOCTH C TMOIABUKHOM
rpanuneit ¢asosoro nepexona. KakoBa mMeroanka CKBO3HOIO cueTa B 3aJadyax TEIUIO-
IPOBOJTHOCTH CO CTPYKTYPHBIMH U (Pa30BBIMU MEepexXo1amMu?

28. IlpuBeauTte BUI GYHKUIHUU OTHOCUTEIBHOTO COAEpKaHUs TBEpAOH (a3bl B 3a-
navax ¢ (azoBeiM nepexofoM. Kak mpuOIMKEHHO Y4YeCTh KOHBEKLHIO KUIKOIO SApa
KPUCTAJUIM3YIOMIETOCsl CIMTKA B 3a7adax TersonpoBoaHoctu? IlpuBeante xapakrepu-
CTUKHU TEIJIOBOTO U3ITyYEHUS.

29. [IpopeMOHCTpUPYHTE, KaK PACCUUTHIBACTCS TEIUIOOOMEH U3ITYYECHUEM MEXKITY
OeCKOHEUYHBIMU IUTacTUHAMU. UTO Takoe MpUBEACHHAs CTENEHb YEPHOTHI.

30. [IponemoHCcTpHUpy#HTE, KaK pacCCUMTHIBACTCS TEIUIOOOMEH M3JIyYEHUEM MEKITY
TeJIaMu, KOTJ1a OJTHO TEJIO HAXOAUTCS BHYTPH IPYyroro.

31. Yro Takoe CHOXHBIN (paaualmOHHO-KOHBEKTUBHBIN) TeruiooomeH? Kak
onpenenseTcs KodOPUIUCHT TEIUIOOTAAYH, YIUTHIBAIOIINN U3IIyYeHUE?

32. Kakue mporiecchl Ha3bIBAIOTCS MOJOOHBIMHU, Y€M OHU OTJIMYAOTCS OT aHaJo-
rUYHBIX nporeccoB? KakoBo cosiepxkanue Tpex TeopeM moaoous?

33. Ilouemy kpaeBble 3aJayl KOHBEKTHUBHOI'O TEIJIOOOMEHa (POpMYNIHUPYIOT B
oe3pazmepHoM Buze? Kak onpenenstoTcs cpeHue TemiepaTypa U CKOpOCTh TEIJIOHO-
curens’?

34. JTo xakoro uncna PeliHonbACa OTOK TEMJIOHOCUTENSI HE MOXKET MEPEXOAUTH
U3 JAMHHAPHOTO B TYpOYJIEHTHBINA PEKUM?

35. KakoBbI 3aKOHOMEPHOCTH TEIUIOOTAAUM MPH CBOOOIHOM ABMKEHHUU TETIJIOHO-
CUTEJII B HEOTPAaHMUYEHHOM 00beMe U B OrpaHndeHHOM oObeme? llpuBenure Kak Bbl-
CUMTHIBAETCS KO3(PPUIMEHT KOHBEKIIHH.

36. OnuinTe OCHOBBI METO/A CETOK. 3alKCh MEPBOW U BTOPOI MPOU3BOAHBIX C
HEPBBIM U BTOPBIM MOPSAIKaMU TOUHOCTH.

37. [lpuBeauTe SIBHYIO U HESIBHYIO CXEMBbI allMPOKCUMAIMK YPAaBHEHUS MEPEHOCA
HHEPIUH, a TAKKE CXEMbI alllIPOKCUMAIIUY TIEPBOTO U BTOPOIO MOPSIAKOB TOYHOCTHU ISl
YpaBHEHUS TEIJIONPOBOTHOCTH?

38. JlaiiTe CpaBHUTEIBHYIO XapaKTePUCTUKA ONMTUOOK OKPYIJICHHS, almpOKCHMa-
UM ¥ CXEMHBIX OIIMOOK B BBIYUCIUTEIBHOM JKCIepuMeHTe. Kak OLeHuTh morperi-
HOCTb B BBIYUCIHUTEIHHOM 3KcniepuMenTe? OT 4ero 3aBUCHT CXEMHasl OIINOKa KOHCEp-
BaTUBHOCTH B YPABHEHUU IlepeHOca?

39. KakoBbl yci10BHS CYIIECTBOBAHMS CXEMHOM OMIMOKHA UCKYCCTBEHHOMN nuddy-
31M, KaK OHA MPOSBIIETCA B YACIEHHOM pELIECHUU?

40. IIpuunHBI BO3HUKHOBEHHUS U MPOSBICHUE CXEMHON OUIMOKH TPAHCIIOPTUBHO-
CTH.

ITpumep 3K3aMeHalMOHHOIO OMIIeTa
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I'OYBIIO «/loHenkuii HANMOHAJIBHBIN TEXHUYECKUH YHHBEPCUTET»

[Iporpamma: Marucrparypa
(OakasiaBpHar, CrieLiMaIuTeT, MarucTparypa)
Hamnpagnenue noAroToBky (CNENUaIbHOCTh): 22.04.02 Meramnyprust
(koJ1, Ha3BaHHUE)
[Ipoduns (MarucTepckas mporpamMma, CrieIuaId3aIms): [IpoMblnieHHAs TETIOTEXHUKA
(Ha3BaHHE)
CemecTp: 4
YuebOnas JUCILIMIIIINHA: MOI[CJ'II/IPOBaHI/IC TCINIOTEXHUYCCKUX arpe€ratoB B CTAHIAAPTHBIX WHKEC-

HCPHLIX MAKCTAaX

BUJIET Ne 1
1. Maremaruueckasi ¢GOpMYIUPOBKA 3a/1aud TEIJIOMPOBOIHOCTH C TMOJBMKHON TpaHHIEH (a30BOTO
nepexoaa. KakoBa MeToiMka CKBO3HOTO CUETa B 3a/1a4ax TEIJIOMPOBOIHOCTH CO CTPYKTYPHBIMH U (a-
30BBIMU TIepexoaamu’?
2. [luddepenmanbHoe ypaBHEHHE TIEPEHOCA SHEPTHH, ONUIINTE €0 (PU3NIECKUNA CMBICIL.
3. [aiite onpeneneHue GyHKIUHA U INIOTHOCTH PACIIPEICIICHUS.

VYTBepxIeHO Ha 3aceJaHiH Kadeapbl Texuuueckas Teropusuka

[IpoTokon No  or T.

3aB. kadenpoii bupiokos A.b
(moamnucek) (®.1.0.)

DK3aMeHaTop I'autués [LA.
(moamnucek) (®.1.0.)

4.3 Kputepum onleHUBAHUSA

Kaxxniomy 3a1aHnio B 3K3aMEeHAIIMOHHOM OusieTe (Kak TEOPEeTHUYECKUM BOIIPOCaM,
TaK W 3ajjadyaM) NMpucBauBaeTcsi BecoBor ko3¢ duiment. Cymma BeCOBBIX KO3 dUITHCH-
TOB 0 BCEM 3aJaHusIM Ousera paBHa 1. OTBeT Ha Kaxaoe 3a/JaHHE OLIEHUBAETCS I10
100-6anpHOI mikae.

B cnydae teopernueckoro 3amanus oneHka «100» cTaBUTCS B cilyyae MOJIHOTO
CHUCTEMHOI'O PacKpbITUsI BOIpoca 0e3 Kakux-Inbo HETO4YHOCTeH. bamnel cHuMmaroTcs,
€clii B OTBETE YIYyIIEHbI Kakue-I11u00 BTopocTeneHHbie MOMeHThI (10 10 GamoB), no-
MYIIEHbI HECYIIECTBEHHBIE HETOUHOCTH (110 10 6ayioB), JOMyIIEHBI CYIIIECTBEHHbBIC HE-
TOYHOCTH IMPHU MPABUIBHOM OTBETE B 11€JIOM (10 25 0ayioB), MpU HEAOCTATOYHOM IPE-
CTaBJICHUU MaTepHasioB (OAJIbl CHUMAIOTCS KaK MPOIEHT HEIOCTAIOLIEro Marepuana ¢
Y4€TOM €ro 3HaUMMOCTH).

B ciyuae 3agaun onenka «100» cTaBuTCs B cllydae MPEACTaBICHUS MTOJTHOTO pe-
IICHUS C TIPaBUJIBLHBIM XOJIOM M TOYHBIM OTBETOM, IMPU BEPHOM yKa3aHUU CAMHUI] W3-
MepeHusl BceX (PM3MYECKUX BEIMYMH U BBIIOJHEHHOM IOJHOM aHAJM3€ pPe3yJIbTaTOB
(ecniu TpeOyeTcs). bamibl CHUMAKOTCS, €CJIM B PEIIEHUU €CTh HECYIIECTBEHHbIE HETOU-
HOCTH, HE MOBIUSBIINE HA pe3ysbTar (10 15 6anioB), HEBEPHO yKa3aHbl WM HE yKa3a-
HBI €MHUIBI U3MEpPEHUs PU3NUECKUX BEIUYUH (10 15 6aioB), HOMyIIEHb! OTACIbHBIC
HETOYHOCTHU B XOJI€ PEIICHUS, HE MCKA3UBIIUE XOJ] PEIIeHUs B 11eJIoM (110 25 0amioB),
HETOYHOCTh YUCIEHHBIX Pe3yNbTaToB (10 15 0anmioB), oMbk B aHAIN3E PE3yJIbTaTOB
(o 20 6aoB).

WToroBast olieHKa 3a SK3aMEH PACCUUTHIBACTCS KaK CyMMa MPOU3BEICHHM OLIEHOK
3a Ka)XJ10€ 33J]aHue Ha UX BECOBOU KOI(PPUIIUEHT.
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[Ipumep pacuera UTOrOBOM OLIEHKH MO HK3aMEHY.

B 6unere umeercs Tpu 3amanus ¢ BecoBbMU ko3 durnmentamu 0,3, 0,35 u 0,35.
[Tyctb onenku 3a kaxnaoe 3aganue no 100-6amnpHoi mkane coctaBunu: 90, 70 u 85 co-
OTBETCTBEHHO. Torma urorosast olleHka 3a Owmier cocrtasisger: 0,390 + 0,35-70 +
0,35-85 =81,25 = 81 Gamn.

[Tomydyennast onenka mo 100-0aybHOM TIKaje OMpenesseT OIEHKY MO HaIuo-
HaJbHOM mKase u mkane ESTS.

TekymMi KOHTPOJIb 3HAHUW CTYJI€HTOB MPOU3BOJUTCS IO PE3yJIbTaTaM MPaKTH-
YecKuX (CEMUHAPCKUX) 3aHATUN, UHAUBUIYATBHOTO 3aJlaHUs, BO BPEMSI KOHTPOJbHBIX
OITPOCOB B XOJI€ TPOBEACHUS 3aHATUM.

[Tonyuennas onenka no 100-06a/ibHOM MIKajae OMpPEAeIsIET OLEHKY MO rocyaap-
ctBeHHOU mikasne u mkane ECTS:

Cymma GamioB Orenka OreHka
no 100-6anpHOH 1mIKase no mkaine ECTS 10 TOCYIAPCTBEHHOM IIKAJIe
90-100 A OTnu4HO / 3a4TEHO
80-89 B Xopo1o / 3a4TeHO
75-79 C
70-74 D v
60-69 E JIOBJICTBOPUTENBHO / 3aYTEHO
35-59 F He /
0-34 = YIOBJIETBOPUTEIHHO / HE 3aYTEHO

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM M3YUCHUEM AU CHUIIINHBIL.

4.4 Ilpumep TeKyLIEro ONnpoca Ha NPAKTHYECKUX (CEMUHAPCKUX) 3aHATUIX
1 J1a0opaTOPHBIX padoTax

1. KakoBbI crtiocoObl anmpOKCUMAIIMH KOHBEKTUBHBIX WICHOB YpaBHEHHUSI TIEPEHO-
ca? JlaiiTe onpeeneHue NOHATHIO O HEUTPAJIbHBIX PA3HOCTHBIX CXEMaXx.

2. IlpuBeaute U 00BsicHUTE (HOPMYJIBI AMMPOKCUMAIIUA TPAHUYHBIX YCIOBHMA
KOHBEKTHUBHOT'O TEIJIO0OMEHA TIEPBOTO M BTOPOTO MOPSIKOB TOYHOCTH.

3. MeToa mpOroHKW peIieHus] MaTPUYHBIX yYPaBHEHHM, KaK CIOCOO0 BEKTOPHO-
MaTPUYHOTO MPEJCTABICHUSI CETOYHBIX YPABHEHU M peav3alus METOJla Ha KOMIIbIO-
Tepe.

4. WTepalluOHHBIA METOJ MOCJIEA0BATEILHON JMHEHMHONW BEPXHEH pelaKcaluu
pelleHHus] MaTPUYHBIX YPAaBHEHUMN, KaK CIOCOO BEKTOPHO-MATPUYHOTO MPECTABICHUS
CETOYHBIX YPABHEHUM U peasiu3allys METO/1a Ha KOMITbIOTEPE.

5. Kak opraHu3oBaTh aJIfCOPUTM PEUICHUS COMPSKEHHBIX YpPaBHEHHUU TerioMac-
ComnepeHoca Ha KOMITbroTepe?

4.5 KypcoBoe npoekTHpoOBaHue
He nmpenycmoTtpen.

5 PEKOMEHIAYEMAS JIUTEPATYPA
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I. OcHoBHas JmMTEpaTypa
1. Yenpiukos, I1. JI. MoaennpoBaHue MHXEHEPHBIX CUCTEM U TEXHOJOTUYECKHUX
npoiieccoB : yueOnoe nocodue / I1. JI. Yensrmkos, A. B. Jlopomenko, A. A. Bonkos. —
MockBa : MOCKOBCKMI TOCYJapCTBEHHBIN CTpoUTENbHbIM yHHBepcuTeT, DbC ACB,
2017. — 64 c. — ISBN 978-5-7264-1753-0. — Texkcr : anekTponHsii // Lludposoit 00-
pa3oBaTeNbHbIN pecypce IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/76388.html

I1. TonmosiHUTEAIBLHAA JMTEpaTypa
2. TexHOJIOTUYECKHEe MAIlMHBI U 00opyaoBaHue. MoaenupoBaHue U CHelUaIn-
3UPOBAHHBIE MMAKETHI MPOTPaMM JIJIsl KX co37aHus : yueOHoe rmocooue / I'. B. Anekcees,
b. A. Boponenko, M. B. I'onuapos, E. C. CepraueBa. — Caparos : Aii [Iu Op Menua,
2019. — 308 c. — ISBN 978-5-4486-0474-4. — Texkcr : snekTpoHHbIi // HudpoBoit
o0OpasoBaTenbHbIN pecypce IPR SMART : [caifT]. — URL:
https://www.iprbookshop.ru/80292.html

6 YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Y4eOHo-MeTOAUYECKHE U3aHNs, paspadorannbie B JIOHHTY:

3. Kamae, B.B. KoncrnekT nekmuii mo auciurinHe «MoaeaupoBaHUe TeEIio-
TEXHUYECKUX arperaToB B CTAHJIAPTHBIX UHXKEHEPHBIX MaKkeTax» (sl CTYJIEHTOB OYHOU
1 3a049HOM opM 00yueHHUs HarpaBiieHus oAToTOBKHU 22.04.02 «Metamnyprusi», Maru-
crepckoil mporpammbl «lIpombinuieHHas TertotexHukay) / Kamaer B.B. — Jlonenk:
JOHHTY, 2019. — 55 ¢. (nocTym uepe3 JUYHbINA KaOUHET CTY/ICHTA).

4. Kamaes, B.B. MeTtonuueckue yka3aHusi K IPOBEICHUIO MPAKTUYECKUX 3aHs-
TUW MO JUcHUIUIMHE «MOAeNnupoBaHUE TEIUIOTEXHUYECKUX arperatoB B CTAHIAPTHBIX
VWHXEHEPHBIX TMaKeTax» Jid CTYJICHTOB HarpaBlieHHs noAarotoBku 22.04.02 «Meran-
JTyprusi», maructepckor mnporpammbl «lIpombinmennas Tterorexuukay / OYBIIO
«JIOHHTVY», kad. texunueckoi termodusnku, coct. Kamaes B.B. — Jlonenxk: JIOH-
HTY, 2019. — 47 c. (noctyn 4yepe3 IUYHBIM KAOWMHET CTYyACHTA).

5. Kamaes, B.B. Metoanyeckue ykazaHus K caMOCTOSTEILHON paboTe CTYJACHTOB
no aucuuiuinHe «MoJenupoBaHUE TEIJIOTEXHUYECKUX arperaroB B CTaHIAPTHBIX WH-
YKEHEPHBIX IMAKeTax» Il CTYJCHTOB HampaBieHUs noarotoBku 22.04.02 «Meramryp-
rusi», marucrepckod mporpammel «lIpombinuiennas Ttemnotexuuka» / ['OYBIIO
«JIOHHTY», kad. Texuuueckoir Ternodusuku, coct. Kamaes B.B. — onenk: JJOH-
HTY, 2019. — 11 c. (moctyn 4uepe3 TUYHBIA KAOWMHET CTYACHTA).

6. Kammaes, B.B. Meroauueckue ykazaHuss K WHAWNBUAYAJIbHBIM 3aJaHUSIM TIO
JUCHUIUIMHE «MOJenpoBaHue TEIUIOTEXHUUECKUX arperaroB B CTaHAAPTHBIX HHKE-
HEPHBIX MaKeTax» JUIsl CTYJEHTOB OYHOM M 3a04HOM (hOpMBbI 0Oy4YEHUsS HaIpaBICHUS
noarotosku 22.04.02 «Meramtyprus», Maructepckoil mporpammsel «IIpomebliieHHas
terotexuuka» / FOYBIIO «IOHHTVY», kad. Texunueckoit temnodusuku, coct. Ka-
maes B.B. — JJonenx: JOHHTY, 2019. — 16 c. (moctyn uepe3 JUYHBIN KaOUHET CTY-
JICHTA).
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7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE AUCHUIIJIMHBI

1. YueGnas aynutopus Ne5.436 y4eOHBIN KoOpryc 5 sl MPOBEJACHUS 3aHSITHI
JEKIHOHHOTO Thma. (MynbTHMENitHOE O00OpYAOBaHUE. KOMITBIOTEP, ONEpaIlMOHHAs
cuctema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015), MyapTUMEAUITHBIN TIpO-
EKTOp, AKpaH; CIeHaTU3UpOBaHHAs MeOeb: JOCKa ayJuTOpHAs, MapThl, JEMOHCTpA-
IIMOHHBIC MAKEThI, CTEHIbI U TIJIAKATHI).

2. YueOnas nmadoparopus Ne5.013 yueOHbIN KOpIyc 5 /U1l TPOBEACHHUS TIPOBEJIE-
HUS MPAKTHYECKUX 3aHATUN, TPYIIIOBBIX U HHANBUAYATbHBIX KOHCYJIbTAIIUN, TEKYIIIETO
KOHTPOJISL ¥ IPOMEXyTOUHOM aTTecTarnuu. (Kommnerorep, onepanronnas cuctema Linux
Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015); cnernuanu3upoBanHas MeOesb: A0CKa
ayJIMTOpHAsi, TapThl, CTCHIBI U TUIaKaThl. JlabopaTopHas padoTa Mo OnpeaesieHuI0 KOH-
BEKTHUBHOTO TEIIOOOMEHA Ha MOBEPXHOCTU TOPU3OHTAIILHON TPYyObI; TabopaTopHas pa-
00Ta M0 M3YYEHUIO0 UCTCUCHHUS Ta3a HU3KOTO JABJICHHS Yepe3 OTBEPCTUS M HACAIKH; Jia-
OoparopHasi paboTa Mo omnpeaeaeHuo KodpduiimeHTa TemIonpoBOAHOCTH Pa3HOPOI-
HBIX METAJUIOB; JlabopaTtopHas paboTa MCCICAOBaHMS TEIUIONEPEaaun MPU BBIHYKICH-
HOM JIBIDKCHHUM BO31lyXa B TpyOe; maboparopHasi paboTa Mo MOCTPOCHUIO MTbE30METPH-
YECKOM M HANOPHOM JIMHUM JJI TPyOOINpPOBOJA MEPEMEHHOIO CEYEHHMs]; JabopaTopHas
paboTta 1Mo OMpeACICHUIO TIOTePh JAaBJICHUS M TPEHUS HAa MECTHBIX COMPOTHUBIICHHSX;
nabopaTopHas paboTa MCCIICIOBAaHUS adPOJIMHAMHUKH CBOOOJHON CTPYH; BBICTaBKa JIO-
MATOK MApOBBIX TYpOWH; BBICTABKA OTHEYMOPHBIX M3CIINI;, HArpeBaTeIIbHbIC MTeUN IS
UCCJIEIOBAHMSI HECTAIIMOHAPHOTO TEIIOBOTO COCTOSIHUSI PA3IMYHBIX TEJ; MAKEThl Me-
TaJUTypTUYECKUX Te4Yeil ¢ OJHOW BEpPXHEHW ropeskod; MakKeThbl TETUIOM3OJISIUU TPpyOo-
MIPOBOJIOB; MaKeT KaMephl MeYu ISl UCCIICOBAHUS a3pOAMHAMUYECKON KapTUHbBI Teue-
HUS ra3oB; (Qu3nyeckas MOJIEJIb YCTAHOBKU KMITSIIIETO CJIOS; TEMOHCTPAIIMOHHBINA 00-
pasell COBPEMEHHOM Ia30BOii TOPENKH; MAKET 30HTOBOT'O OTCOCA; aMIIEPMETPHI U IpyTre
PUOOPHI TSl U3MEPEHUS PA3TUIHBIX JIEKTPUIECKAX TTapaMETPOB).

3. [lomemenust AJ1s CaMOCTOSATEITHLHON PAabOTHI C BO3MOYKHOCTBIO TOIKIIFOUCHUS K
cetu "HuTepHer" u oOecmedyeHWeM JOCTyNa B DJJIEKTPOHHYIO HHGOPMAIMOHHO-
00pa3oBaTeNbHYIO CpPEey OpTaHU3aIMU: YATAIBHBIE 3a1bl, yaeOHbIe Kopiyca 2,3 (KoMm-
MBIOTEpHAS TEXHUKA C BO3MOXXKHOCTBIO MOJKIIOUeHUs K cetu «VHTepHeT» u obecrede-
HUEM JIOCTyIla B DJIEKTPOHHYIO HHGOpPMAIMOHHO-00pa3zoBarensHyo cpexy (DUOC
JIOHHTY) u snextporHo-6mbmoteunyto cuctemy (3bC IPRbooks), a Tak:ke BO3MOXK-
HOCTBIO MHIAMBHUIyaIbHOTO HEOTpaHUUYEeHHOTro aoctyna odyyarommuxcs B 9bC nu DMOC
nocpeactBoM Wi-Fi ¢ mepconanbHbIX MOOMIBHBIX ycTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mectBennas aunen3ust MPL 2.0/ Grub loader for ALT Linux -
munensust GNU LGPL v3/ Mozilla Firefox - numensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL.
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