MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.08 Hage:xHOCTh TOPHO-TPAHCIIOPTHBIX MAlIUH

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

21.05.04 T'opHoe neno

HanpanenHocts (mpoduiib)

21.05.04.35 T'opHBIC MaTUHBI 1 000PYAOBaHHE

dopma 00yueHus 3a0YHas
['o HaGopa 2022
‘} guenreun | nstwan LOKYMEHT MOAMUCAH
1: YHUBEPCHMTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

JOLIEHT, KaHJ. TeXH. HayK, Kapenos B.A.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Ilenpro mpenojgaBaHus IJUCLUILIMHBL SIBISETCS OBJIAZACHUE CTYIEHTaMU Me-
TOJAaMH OILIEHKH HaJE&KHOCTU TOPHBIX MAlIMH W 00OpYAOBaHHWS, MaTeMaTHUYeCKUM
anraparoM TEOPHM HAIEKHOCTU W 3aKOHAMHU PACHPENENICHMs CIIy4YallHbIX BEJIMYMH,
[IOJIyYEHUE 3HAHWM 110 pacu€Ty W OINPENEICHUIO MOKa3areiled HanEKHOCTU TOPHBIX
MallMH M OOOpPYJIOBaHHMS Ha CTaaUAX MX MPOEKTUPOBAHUSA, HU3TOTOBICHHUS U
JKCIUTyaTalnH.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

B pesynbrare u3yueHHs AMCHUIUIMHBI CTYJAEHT JOJDKEH 3HaTh: OCHOBHBIE
MOHSATHS, TEPMUHBI U OINpPEICICHUS MOHATUN B 00JIaCTH HaAEKHOCTU, IOKa3aTesn
JUIST KOJIMYECTBCHHOM OIICHKM HaASKHOCTH, MaTreMaTHYeCKUM M CTaTUCTHYCCKUM
anmnapar OLEHKM HaAEKHOCTH TOPHBIX MAalllMH; BEPOSTHOCTHBIC PACHpPECICHHUS,
HCIOJIb3yEMbIE IIPU AHAIM3E€ M pacu€rax HaAEKHOCTU; METOJbl CTPYKTYPHOIO
aHanu3a  HaAEKHOCTU  COOPOYHBIX  €IUHUIl W pacdy€Thl  0E30TKA3HOCTHU
MHOTO(DYHKIIMOHAIBHBIX ~ CHUCTEM  MAaIlIMH; OCHOBHBIC CIIOCOOBI  TOBBIIICHUS
HaAS&KHOCTA  MAallMH  HAa  CTaausiX WX  MPOCKTUPOBAHUS,  M3TOTOBJICHUS,
JKCIUTyarauyMd,;  METOAUKH  MPOBEACHUS  CTEHAOBBIX M JKCIUIyaTallMOHHBIX
WCTIBITAHUN JE€TAIEH, Y3JI0B M MAallMH B LEJIOM Ha HAIEKHOCTh; METOAbI pacyéra
pacxoa 3armacHbIX 4acTel ObICTPOOTKA3bI-BAIOIIUX JICTATCH U Y3II0B.

Ilocme u3yuyeHHs NUCUUIUIMHBI CTYAEHT JOJDKEH YMETh: OIpPENEIsATb U HC-
MOJIB30BaTb KOJIMYECTBCHHBIE MOKA3aTeIM HAAEKHOCTH, KaK pacy€THbIE, TaK U
(dakTUuecKkue sl TOBBIIMICHUS SKCIUTyaTAIIMOHHBIX TOKa3areleld TOPHBIX MAllUH U
o0opy10BaHUS.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

ITK-2: Cnioco0eH npoBOAUTH NMPOEKTHO-U3bICKaTeIbCKHe padoThl M BHIONPATH
CIIOCOOBI M CPeICTBAa MOHUTOPHHIA TEXHHYECKOI0 COCTOSIHUS U NPOBEICHUs
AUATHOCTHYECKHUX U3MEPEeHN rOPHbIX MalllMH U 000py10BaHus LISl MX 3(PPeKTHUBHOM
IKCIIyaTALHHU

[1K-2.1: BeibupaeT cmocoOs! 1 CIOCOOBI M CPEJICTBA MOHUTOPHHTA TEXHUIECKOTO

CpelICTBa MOHUTOPHHIA COCTOSIHUS TOPHBIX MAIIIMH U 000PYIOBaHUs

TEXHUYECKOT'O COCTOSIHUS TI0JIb30BaThCsl CIIOCO0AMHU U CPEICTBAMU MOHUTOPHUHTA

TOPHBIX MAIIMH U 000pyIOBaHUS | TEXHMYECKOTO COCTOSIHUE TOPHBIX MAIUH U

ISt UX 3 PexTUBHOM 000py0BaHHUS

JKCILTyaTaluu KpUTEpHUsIMH 0TOOpa criocoda 1 cpesICTBA MOHUTOPHUHTA
TEXHUYECKOTO COCTOSHUS FOPHBIX MaIllH U
00opyA0BaHHUS

IK-5: Cnioco0eH BbIOMPATH U PACCYUTHIBATH TEXHOJIOTHYECKHUE MMapaMeTPbl TOPHBIX
MAaIlIUH U 000PY/I0BAHMS HA OCHOBE 3HAHMI TE€XHOJOTHYeCKHX CXeM FOPHOro
NMPOU3BOICTBA




[1K-5.1: BeiGupaer ocCHOBHBIE TEXHOJIOTMYECKUE CXEMBI TOPHOTO ITPOU3BOCTBA
napaMeTpbl TOPHBIX MalllUH U 000CHOBAaTh U PacCUUTATh OCHOBHBIE MTapaMeETPhI
000pyTOBaHMSI UCXO/S U3 TOPHBIX MAIIUH U 000py10BaHUS
TEXHOJIOTMYECKHUX CXEM T'OPHOr0 | METOJaMHU pacuyeTa OCHOBHBIX [TapaMETPOB FOPHBIX
HPOM3BOJICTBA MAIlIMH U 000pY0BaHUs

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
S3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuurmaa (Moyip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Hapexnoctnb. Ilousitusi. OCHOBHBIE NPUHIMIIBI.

1. 3agaun HanEKHOCTH, OCHOBHBIE TTOHSTHUSI, TEPMUHBI
oTpesieNieH s, TTOKa3aTelu 0€30TKa3HOCTH, JOJITOBEUYHOCTH,
PEMOHTO-TIPUTOAHOCTH, COXPAHSIE-MOCTH, KOMITJIEKCHBIE
ToKa3areau 3agadyn HaiéKHOCTH, OCHOBHBIC IIOHSATHS,
TEPMUHBI U OTIPEACIICHHUS], TOKA3aTeN 0€30TKa3HOCTH,
JIOJITOBEYHOCTH, PEMOHTO-IIPUTOTHOCTH, COXPAHSIEMOCTH,
KOMILIEKCHBIE MOKA3aTeIn

2. Maremarnueckuii anmapar TeOpuu HaEKHOCTH,
CTaTUCTUYECKas OIEHKA HAJIEXHOCTH, BEPOSITHOCTHBIC
pacrpeneneHus, UICIOoJb3yeMble ITPU aHAN3€ U pacuérax
HanEXHOCTH

3. Pacuér nokazareneil 6€30TKa3HOCTH
HEBOCCTAHABIMBAEMbIX U BOC-CTAHABJIMBAEMBIX M3/1EIHNA TO
(aKTHUECKUM CITy4dallHbIM BEJTUYH-HaM HapaOOTKU

4. HanexHoctb. [Touatus. OCHOBHBIE TTPUHITUIIBL.

35




2. Orkasbl. Kinaccugukanmus.

1. ®uznyeckas nmpupoa U kiaccudukanus 0TKazoB
3JIEMEHTOB TOPHBIX MalIMH, (POPMHUPOBAHHE TOTOKA OTKA30B
Y 3aKOHBI paclpeeieHus CIIy4alHbIX BEJIMYUH

2. CTpyKTYpHBI{ aHAIN3 HAIEKHOCTU MALIUH U UX
C60p0“IHI)IX CAWHUIL Ha 3TAIIC IMPOCKTUPOBAHUA MallllH,
CHOCOOBI TIOBBIIICHUS HAIEKHOCTH, B T.4. PE3CPBUPOBAHUEC
TOPHO-IIIAXTHOTO 000PYI0OBAHUS

3. Paccuutarh ¥ MOATBEPAUTH KPUTEPUSIMHU COTIIACHUS 3aKOH
pacnpe-/ieleHus 3aJJaHHbIX CITy4aiHbIX BEJIMYMH HApaOOTKH
W3JIE€Us, ONPEEIUTh TPAHULIBI JOBEPUTEIbHBIX
UHTEPBAIOB

0,5

4. Pacy€t BepOSTHOCTH OE€30TKa3HOM pabOThI U3ENUS IPU
HapajuIeIbHOM, ITOCIIEJ0BATEIFHOM M CMEIIAHHOM
COE/IMHEHUU €€ 3JIe-MEHTOB

0,5

5. Otkazbl. Knaccuduxarus.

28

3. IToka3aren HAAEKHOCTH

1. Onpenenennie KOJIMYECTBEHHBIX MMOKa3aTenei
HaE&KHOCTH MAlIMH Ha CTA/IMU POEKTUPOBAHMUSI 110
JaHHBIM HUCHOBITAHUU U II0 JAaHHBIM 3KCIITyaTalluu MalllvH,
pacué€T 3amacHbIX YacTei

2. MGTO,Z[BI obecnieueHus Ha,Z[é)KHOCTI/I MAIlIMH Ha 9Ta-II€ UX
H3TOTOBJICHHA U B IMIPOLECCE SKCILTyaTallui, UCIIBITAHUA
MalInH

3. PaccuuTarhk nokasarein HaIEKHOCTU pUu U3BECTHOM
3aKOHC pacIpCaACICHUA U €T0 IMapaMETPhI

0,5

4. PaccunTarbs HOPMBI BBIITYCKA 3aIIACHBIX YacTeu
KOHKPETHOH JeTalu JJIs 3aBOAAa-U3TOTOBUTEIIS MAlIMHbI

0,5

5. Iloka3arenu HaIEKHOCTH

28




Bcero

91




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaAHUA:

l. Kamnepos B. A., UecnokoB B. T. Haie:>kHOCTh TEXHOJIOTMUECKUX MAIllUH U
000pyIOBaHUS: METO/I. YKa3. K MPaKT. 3aHsATusAM 110 creirl. 150402, 150404
(KpacHosipck).

2. Kapenos B. A., bessepxas E. B., UecHokoB B. T. Hane:xHOCTb rOpHBIX

MaliH 1 000pyIoBaHus: yued. mocodue asist By30B 1o criell. "TopHoe
neno" (Kpacnosipck: COY).

3. Kypuarkun B. B. HanexxHOCTh M1 peMOHT MaIliiH: y9eOHHK )11 CTYJICHTOB
BY30B 10 arpouHxeHepHbIM cnell.(Mocksa: Konoc).

4. CunonanbHukoB B. A., I'puropeeB C. H. Hane>xxHOCTh 1 UarHOCTUKA
TEXHOJIOTUYECKUX CUCTEM: yUeOHUK JUIsl CTyAeHTOB By30B(MockBa: Briciias
ITKOJIA).

5. baxapes B. II., Kynukos M. 1O., boptaukos U. U., Cxuptnanze A. I,
Cxuptnanze A. I'. [IpoekTrpoBaHue U KOHCTPYHPOBAHUE B
MamrHocTpoeHuu: Y. 1. O6mme MeToapl TPOSKTUPOBAHMS U pacyeTa.
HanexHnocth TexHUKHU: yuel. mocodue st By30B : B 2-X 4.(Crapbiit Ockot:
THT).

6. brixos U. 10., lIxagas H. JI. OkcrimyarainoHHas HaJIe)KHOCTh U
paboToCrocOOHOCTh He(PTEra30MPOMBICIIOBBIX U OYPOBBIX MAIlIUH: y4eo.
nocobue mist ctyaeHToB By3oB(Mocksa: LlentpJ/lutHedrel a3).

7. [Mumvapes B. FO. HanexxHOoCTh TEXHUYECKUX CUCTEM: YUEOHUK ISl BY30B
(Mocksa: Akamemusi).
8. 3opun B.A., bouapos B.C. Hanexnocth MammH: y4eOHUK JI71s1 BY30B.;

nomytieHo YMO By30B P® o o6pa3oBanuio B 0071aCTH TPaHCTIOPTHBIX
MatuH ...(Open: Openl TV).

4.2 JIuleH3NOHHOE M CBOOOAHO PACHPOCTPaHsieMOe NMPOrPaMMHOe
obecrneyeHue, B TOM YUCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA (IIPOrpaMMHoe
obecreyeHne, Ha KOTOpPoe YHUBEPCHTET MMeeT JHMIEH3HI0, 2 TaKKe CBOOOHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecrieueHne):

1. [IporpammHoOe obecrieueHue it OCYIIECTBICHHS 00pa30BaTeIbHOTO
nponecca: Word, Excel.

4.3 NnTepHeT-pecypchl, BKIAKYAA NMpodeccHoHATbHbIE 0a3bl JAHHBIX
U uHGOpPMallUOHHBbIE CIIPABOYHbIE CUCTEMbI:



1.  Crynentam obecrieueHa BO3MOXKHOCTh CBOOOIHOTO I0CTyMA K (hOHAaM
y4eOHO-METOINYECKOM TOKYMEHTAIIUU U HHTEPHET pecypcam. Bee
oOyyJaroIuecs UMEIOT OTKPBITBIN JOCTYI K 0a3ze DIEKTPOHHOIO Karaiora u
MOJTHOTEKCTOBOM 0a3e MaHHBIX BHYTPUBY30BckuX m3nanuii (http://lib.sfu-
kras.ru/); pecypcam Buptyanbubix untansubix 3ai0B (http://lib.sfu-
kras.ru/eresources/virtual.php); k YMKJI (http://lib.sfu-
kras.ru/ecollections/umkd.php); k BuaconekusM u yueOHbIM PribmMam
yuuBepcureta (http://tube.sfu-kras.ru/); k yueOGHO-METOTUUESCKUM
MarepuajiaM HHCTUTYTOB. VIM TIpe1ocTaBIeHbl YCIOBUS U BOZMOKHOCTH
paboThl B pexkuMe on-line ¢ 3apyO0eKHBIMU U OT€YECTBEHHBIMU
JUIEH3UOHHBIMUA HH()OPMAMOHHBIMU 0a3aMU JAHHBIX MO MPOPUITIO
oOpazoBarenbHbIX Mporpamm COY.

S @oHa OLEHOYHBIX CPeICTB

OueHouHbIe CpeJCTBA HAXOATCA B MPUIIOKEHUU K pabOyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJIBLHOIO MPOLECcCa MO AMCHHILIHHE (MOLY.II0)

Peanuzanust AMCUUIUIMHBI MPEAyCMaTpUBacT HATMYNUE MOMEIEHUMN IS
MIPOBEJICHUS 3aHATHH JIGKIIMOHHOTO THIIA,Ja00paTOPHBIX paboT, TPYIIOBBIX U
WHIMBUIYATbHBIX KOHCYJIbTALUM, TEKYIIIETO KOHTPOJIS, a TAKKE TOMEIICHUS TS
CaMOCTOSITEIILHON PabOThl. AyAUTOPUN YKOMILIEKTOBAHBI TEXHUYECKUMHU
CpeIcTBaMH OOyYEHHMS, a TAKXKE ACHCTBYIOIMIMMH MaKeTaMH YCTaHOBOK.
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