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1. O01mme cBegeHns

1. | Kadenpa ['oproro gena, Hayk 0 3emiie ¥ IpUpo1000yCTPOKiCcTBA

2. | CrienMaibHOCTH 21.05.04 T'opHoe neno

3. | Crneuunanu3amus Ne6 «O0OoraiieHe TONIE3HBIX UCKOIACMBIX )

4. | Incunmmna (Mozyis) Hpobnenue, n3MeIbpYeHUE U TIOJITOTOBKA CHIPBS K
00oTraIeHHIO

5. | ®opma 0byueHus 3a04Hast

6. | 'oxg Habopa 2015

2. [lepeyeHb KOMMeETEHIUIA

- CIIOCOOHOCTh BBIOMPATh U PACCUUTHIBATH OCHOBHBIC TEXHOJIOTHYECKUE IMapaMeTphbl 3P HEKTHBHOTO
Y 9KOJIOTHUECKH 0E€30IacHOro MPOU3BOACTBA PA0OT MO MepepaboTKe U 00OTAIEHHIO MUHEPATIHLHOTO
CBIPhsSI HA OCHOBE 3HAHWH IMPHHIIUIIOB NMPOSKTUPOBAHUS TEXHOJIOTUYCCKUX CXEM O0OraTUTEIILHOTO
MIPOM3BOJICTBA U BHIOOpPAa OCHOBHOT'O U BCHIOMOTaTenbHOro oboraturensHoro odopynoBanus (ITCK-
6.3);

- CHOCOOHOCTH pa3pabaTbiBaTh M PEANM30BBIBATH MPOEKTHI IMPOU3BOJCTBA NpU MepepadboTke
MUHEPATLHOTO W TEXHOTCHHOTO CHIPhSl HA OCHOBE COBPEMEHHON METOOJIOTHHU TPOCKTUPOBAHUS,
paccUUTHIBATh MPOU3BOAUTEIBLHOCTD M OMPEAEISATh MapaMeTpbl 000pYI0BaHUS 00OTaTHUTEIbHBIX
dabpuk, GopMHupoBaTh reHEPATHHBIN TJIAH U KOMIIOHOBOYHEIC PEIICHHUS 000TaTUTEIBHBIX (adpuK
(TICK-6.4);

- CITOCOOHOCTh aHAIM3UPOBATH M ONTHUMHU3HUPOBATH CTPYKTYPY, B3aUMOCBS3H, (DYHKIIMOHAIHLHOE
Ha3HAa4YeHHE KOMIUIEKCOB MO J100bIUe, mepepadoTKe W OOOTalleHUI0 TMOJE3HBIX HMCKOMAaeMBIX U
COOTBETCTBYIOIIUX IMPOU3BOICTBEHHBIX 00BEKTOB MPU CTPOUTEIILCTBE U PEKOHCTPYKIIUU C YIETOM
TpebOoBaHMI MPOMBIIIITIEHHON 1 dKoornueckoi 6ezomacuoctu (ITICK-6.6).




KpnTepnn H TIOKAa3aTEJIM OCHUBAHUA KOMHeTeHIIPII?I Ha pa3/IMYHbIX 3TAallaxX uX (l)OpMPIpOBaHI/ISI

®opmupye KpuTepuu n nokasaresu oneHHBaHUs KOMIeTeHIMit
®opMBbI KOHTPOJISA
Irtan GopMHPOBAHHUS KOMIETEHIUH Mast
3HaTh: Ymersb: Baaners: copMUpPOBAHHOCTH
(pa3neJibl, TeMbl JUCHHUIINHBI) KOMIIETEHIX .
KOMIIETeHIU i
ust
[ICK-6.3 | poxp u MecTo mporiecca; YcTHBIH ompoc
1. OcHOBHI IIpoLIeCCa TPOXOUYCHHUS
TEOPETHYECKHUE OCHOBBI
TICK-6.3 OB U MECTO TIpOIIecca; aHATN3UPOBATh Pemenne 3agay,
TEOPETHIECCKIE OCHOBEI Pe3yIBTATHI nabopatopHas paboTa
. HccIe0BaHNi B 00nacTu
2. CuroBoit aHaIM3. XapakTepuCTUKH
TEOPHH, IPAKTHKH U
KPYITHOCTH
TEXHOJIOTUH C LIENBI0 UX
SKCHEPUMEHTAIbHON
MPOBEPKH
IICK-6.3 POJIb M MECTO TIPOIIECCa; aHAITN3UPOBATh
TEOPETHYECKUE OCHOBEI pe3yNbTaThl
HCClIeIoBaHUN B 00sacTH
3. DOddektuBHOCTF W KHHETHKA Mpolecca TEOpUH, NPAKTUKH U
TPOXOYEHHS TEXHOJIOTHH C LIENBI0 UX
9KCTIEPUMEHTAILHON
MIPOBEPKH
I1CK-6.3, KOHCTPYKIIHH, TEXHUUECKNE BBIOMpATH TUI U METOJIUKOH BbIOOpa U YcTHBIHM onpoc
I[ICK-6.4 | xapaKTepUCTHKH, IKCILITyaTal[HOHHbIE PacCUUTBIBATh YUCIIO TEXHUKO-
4. Tunsl TPOXOTOB, UX IKCIUTYaTaIlHS I1CK-6.6 JaHHbIe 000PYOBAHUS U alapaToB TpeOyeMBIX anmnapaToB U 9KOHOMHYECKUMU
Mal1H MOKa3aTessIMU
obopynoBaHus
5. OcHOBHl Tmporecca APOONEHUS, 3aKOHBI T1ICK-6.3 POJIb M MECTO IIPOILECCa, YeTHblit onpoc
JPOGICHs TEOPETHYECKNUE OCHOBBI
I1CK-6.3, TEOPETHYECKUE OCHOBBI aHaJIM3UPOBATh METOJIUKOM pacyera
I1CK-6.4 pe3ynabTaThl cXxeM
I1CK-6.6 uccie0BaHui B o0nacTu

6. CriocoObl M cTaguy IpoOJIeHHs], TEXHOIOTHS
IpoOnIeHus

TEOpUH, IPAKTUKH U
TEXHOJIOTHH C LIENIBI0 UX
JKCIIEPUMEHTAIbLHON
MIPOBEPKH;

WCTIOJIb30BATh TPHUHIIUTIBI
MOJICTTUPOBAHUS JIJIS
COBEPIIEHCTBOBAHUS U
MHTEHCUPUKAITUN




IMpo1EeCCcoB

[1CK-6.3, KOHCTPYKIIUHU, TEXHUYECKHE BBIOMpATh TUI U METOJIUKOH BBIOOpa 1 VYcTHsIit onpoc
I1CK-6.4 XapaKTepUCTUKH, IKCIIITyaTalluOHHBIE paccuuThIBaTh YUCIO TEXHUKO-
7. Tuns! qpoOUIIOK M 00J1aCTh UX MPUMEHEHHS I1CK-6.6 JlaHHbIe 000PY/IOBAHUS U aIIapaToB TpeOyeMBbIX anmapaToB U SKOHOMHUYECKUMHU
MalInH MOKa3aTeISIMU
00opyaoBaHUs
[ICK-6.3 OB U MECTO TIpOIIecca;
8. OcHOBBI TIpolLIECCa U3MENTBUCHHS TEOpETHYECKHE OCHOBbI
I1CK-6.3 TEOPETUUECKHE OCHOBBI aHATM3UPOBATH METOJIMKOH pacdera I'pynmoBast auckyccust
Pe3yNbTaThI cXeM
HccIe0BaHNi B 00nacTu
9.KuneTHKa U3MEIbYCHUS TEOPHH, IPAKTHKH U
TEXHOJIOTHH C IIeTBI0 UX
3KCHEPUMEHTAIbHON
IIPOBEPKHU
I1CK-6.3 KOHCTPYKIIUHU, TEXHUYECKHE BBIOMpATh TUI U METOJIUKOH BBIOOpa U
I1CK-6.6 XapaKTEPUCTHUKU, dKCILTyaTallHOHHbIE PacCUUTBIBATH YUCIIO TEXHUKO-
10.Tursl MEIBHUIL U 00J1aCTh UX TIPUMEHEHUS JlaHHble 000PY/IOBAHUS U AIIapaToB TpeOyeMBbIX anmapaToB U SKOHOMHYECKUMHU
MaIluH MoKa3aTessiMU
000pyIOBaHUS
I[ICK-6.3 TEOPETUUECKUE OCHOBBI HCIOJIb30BaTh NPHUHLIHUIIBI YcTHBIM 0npoc, ONOPHBIN
I[ICK-6.6 MOJEITUPOBAHUS IS KOHCIIEKT, IPYyMNIOBas

11.TexHoJIOrUsI H3MEJILUYEHUS

COBCPUICHCTBOBAHUSA U
I/IHTGHCI/I(i)I/IKaL[I/II/I
IIpO1EeCCOB

JAUCKYCCUsA




Kpurtepuu u mkajiabl olieHUBaHUSA

1. Pewrenue 3agau

10 GanioB BBICTABISAETCA, €CIIM CTYAEHT PELINI BCE PEKOMEHIOBAHHBIE 3a/1a4M, PABHIIBHO
U3JI0KHJI BCE BapUaHTBl MX PEILICHUs, apryMEHTHUPOBAB HX, C 00s3aTEIbHON CCHUIKOM Ha

COOTBCTCTBYIOIIIUC HOPMATHUBLI (ean 110 COACPKaHUIO OTO HCO6XOI[I/IMO).

7 0allJIOB BBICTABIISICTCS, €CJIM CTYJASHT pelIri He MeHee 85% peKoMEHIOBaHHBIX 3a1ad,
MPABUJIBHO U310 BCE BAPUAHTHI PEILICHUs, apTyMEHTUPOBAB UX, C 0053aTeIbHOM CCHUIKON Ha

COOTBETCTBYIOIINE HOPMATHUBBI (€CJIU 110 COJIEPKAHUIO 3TO HEOOXOIUMO).

5 6ayIoB BBICTABISAETCS, €CIU CTYIEHT pels He MeHee 65% peKoMeHJIOBaHHBIX 3a/ad,
NPaBUIBHO M3JI0KWJ BCE BAPUAHTHI UX PELICHUS, apTYMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKON

Ha COOTBCTCTBYIOIUME HOPMATHBbI (GCJ'II/I 10 COACPIKAHUIO OTO HeO6XOI[I/IMO).

0 GayIoB - ecny CTyJAeHT BBINOIHUI MeHee 50% 3aanus, U/ Win HEBEPHO yKa3al BApHUAHTHI

PEILICHUS.

2.  KpuTepum ouieHKH YCTHOTO OIpoOca

[TporeHT NpaBUIIBHBIX OTBETOB o 60 60-80

81-100

KoimuectBo 0anioB 2

3. I'pynnoBasi quckyccusi (yCTHbIe 00CY K/IeHUs] MPOOJIeMbl WIH CUTYalluH, pa3doop

KOHKPETHBIX 3agav C yueToMm PAa3JIUYHBIX (l)aKTOpOB

BCIIOMOTaTeJIbHbIE MPOLecChl 000TalIeHus)

BJIMAHUSA Ha

Kpurtepun onenuBanus

Banasl

® 00yYaIOIIUICS OPUEHTUPYETCS B MpodiieMe OOCYXKIEHHUs, TPaMOTHO
BBICKa3bIBa€T W OOOCHOBBIBAET  CBOM  CYXKJCHHUS,  BJIQJCET
npodeccnoHanbHOM TEPMHHOJIOTHEH, OCO3HaHHO MIPUMEHSIET
TEOPETUYCCKUE 3HAHWS, MaTephall HM3JIaracT JIOTHYHO, TPaMOTHO, 0Oe3
OIIIMOOK;

® [IpY OTBETE CTYJAEHT AEMOHCTPUPYET CBSI3b TEOPHUH C MPAKTUKOM.

e 00yJarIuiics TpPaMOTHO W3JaraeT MaTepuan; OpUEHTHpPYeTcs B
npobieMe 0oO0CyX AeHHs, BiageeT MPOo(HecCHOHATBFHON TEPMUHOIOTHEH,
OCO3HaHHO MPHUMEHSET TEOPETUUYECKUE 3HAHMsI, HO COojepkaHue u dopma
OTBETa UMCIOT OTJICJIbHbIE HETOUHOCTH,

® OTBCT HpaBI/IJ'II)Hl)If/'I, HOJIHBIP'I, C HC3HAYHUTCIIBHBIMU HCTOYHOCTAMU HUIIN
HEJIOCTATOYHO MMOITHBIH.

e OOyyaloOmMHCs H3JIaraeT MaTepuajl HEMOJHO, HEeMoClIeI0BaTeNbHO,
JIOMyCKAaeT HETOUHOCTH B OIPEJICIEHUH MOHATHH, HE MOXKET JI0Ka3aTeNIbHO
000CHOBATh CBOM CY)KJICHUS;

e OOHApY)KMBAETCS HEIOCTaTOYHO TIJIyOOKOE TOHMMAaHUE HU3Y4E€HHOTO
Marepuaa.

4. OnopHbIii KOHCIIEKT

Onoprlﬁ KOHCnEéKm- Imo COKpPAUWLeHHAA 3anucCb KpPYRHO20 onoka usyuaemozo mamepuaia,
Komopasa nomoarcem cmydenmaM CmpyKmypupoeamnb 3HAHUA, cpamMomno u moO4YHO

eocnpouzeecmu u3ylleHHblﬁ mamepuai npu noozomoske K IK3AMEH).

\ BbaJsibl \ ConepxaHue KOHCIIEKTA




CHUCTCMbI YCJIOBHBIX O603H3‘ICHHI>1, CHMBOJIOB H T.[.

8 3allMCaHbl BC€ TEMbI, BbIACIICHBI I''TABHBIC (KJ'IIO‘ICBBIG CJ'IOBa); HUCITIOJIB30BaHbI

7 3amucaHbl BCE TEMBbI; BBIJICIICHBI TJIaBHbBIE (KITIOUEBHIE CIIOBA)

5 3aIllMCaHbl BCE TEMbI

5. JlaGoparopHasi pabora

Crpykrypa J1abopaTopHoil padoThbI

MaxkcumajabHoe
KOJHUYECTBO 0aJ1710B

Conepxanue

CdopmynupoBaHa 11eiib padboThI

ITonsiTHBI 3a71aun ¥ X0 pabOTHI

Breimonnenue pa6OTbI B OTUCTC M3JIOKCHO ITOJIHO, YCTKO U ITPABUJIBHO

Wnmroctpanuu ycuinuBaroT 3GGEKT BOCHPUATHS TEKCTOBOM yacTu
uH(popMaluu

RlR(Rk|-

Crenansl BEIBOIBI

BI)IBOIH)I COOTBCTCTBYIOT ITOCTABJICHHBIM 3aJia4yaM

I[aHBI OTBCTHI HAa 3a/1IaHHBIC BOITPOCHI

MaxkcuMajbHOE KOJHYECTBO 0a/1JI0B

O (N

6. BbImosineHune 3alaHUA HA COCTABJICHHE IJ1I0CCapus

Kputepuu onenkn

KoaunuecTBo 0a/1710B

1 AKKYpPATHOCTb U I'PaAaMOTHOCTb U3JIOKCHU, pa60Ta COOTBETCTBYCT

110 0(hOPMIICHUIO BCEM TPEeOOBaAHUSIM 2
2 MOJTHOTA UCCIICTIOBAaHUS TEMBI, COJICPKAHHE TIIOCCApHs 3
COOTBETCTBYET 33JJaHHON TeMe
HUTOT'O: 5 6a10B

Tunoevie KonmponvHble 3A0AHUA U MEMOOUYECKUe Mamepuaivl, onpeoensoujue
npouedypvl OUECHUBAHUA 3HAHUI, YMEHUIl, HAGLIKOE U (U1U) onvima OeamenbHOCHmU,

XapaKkmepusylouwux Imansvt Qopmupoeanus KOMHEMEHUUN &
obpazoeamenvHoll NPOPAMMBbL

1) Tunoegvie sonpocwl kK ycmnomy onpocy

Ha ckomnpko % 3arpyatoT MEJIbHHILY HIapamMu?
OCHOBHBIMH pa3MepaMu MIEKOBBIX IPOOUIIOK SBISIOTCS. . .
VYroun 3axBaTa IEeKOBOM IPOOUIIKH - 3TO YTOII ...
JpobunkamMu nepruouuecKkoro AeMcTBUs Ha3bIBAIOTCH. ..
Yro takoe 3((HeKTUBHOCTH IPOXOUEHUS?

agbrwpnE

2) Tunoegvie 3a0auu c peuienuem

npouecce 0C60€HUA

Jlns omnpeneneHuss TpaHyJIOMETPUUYECKOTO COCTaBa HEOOXOAMMO TPOBECTH CHTOBOM

aHaJIn3 (pacceB HpO6BI Ha Y3KHC KJIACChbl HAa CTAHAAPTHOM Ha60pe CI/IT).

Ipumep 1. IlpuBenem npumep oOpabOTKH Pe3yabTaTOB CHUTOBOro aHanmu3a. CUTOBOMU
aHaJU3 BBINOJIHSJICS HAa Habope cut ¢ pazmepamu orBepctus ot 0,3 10 0,074 mm. Pe3ynbraTs

B3BCHIMBAHUS Y3KHUX KJIACCOB IMPEACTABJICHEI B Ta6nnue 1.

Ta6mmma 1 — Pe3ynbrarsl B3BENMBAaHUS Y3KUX KJIAaCCOB

KpynHocts kacca, MM Macca knacca, r

+0,3 10




-0,3+0,15 25
-0,15+0,104 40
-0,104+0,074 35
-0,074+0,0 30

[To maHHBIM B3BEIIMBAHHS COCTABUM TAOJHILY 2.
Tabymma 2 — Pe3ynbrathl CHTOBOTO aHAIHM3a

KpymnHocTth Macca knacca, © Conepxanue CymmapHoe coaeprkaHue Kiacca,
KJjacca, MM xiacca B, % 2B, %

-Omaxt0,3 10 7,2 7,2 100,0
-0,3+0,15 25 17,8 25,0 92,8
-0,15+0,104 40 28,6 53,6 75,0
-0,104+0,074 35 25,0 78,8 48,4
-0,074+0,0 30 21,4 100,0 21,4
Bcero 140 100,0 - -

[Tpumeuanue: * - comeprkaHue Kiacca COBIAJAeT C BBIXOJOM Kiacca. Tak Kak macca
KJlacca M Macca pacue€THOr0 KOMIIOHEHTA (KJIacChl OIpeAeIeHHOW KPYITHOCTH) — 3/1€Ch O/IHA U Ta
K€ BEJINYMHA.

CopepxaHue Kiacca ONpeNesieTcss Kak OTHOILIEHUME MAacChl JAHHOIO Kiacca K CyMMe
Macc BCEX KJIACCOB:

B+o3=10:140 - 100 = 7,15%;

B-03+015=25:140 - 100 =17,85% u T.x1.

CyMMapHBIMH Ha3bIBalOTCSl KJIACChl KPYIHOCTH, IOJYYEHHBIE IIPU pacceBe Marepualla
TOJIKO Ha OJHOM CHTE. BepxHuH Kiacc Ha3bIBa€TCA CYMMAapHBIM IO IUIIOCY, & HHKHHM -
CYMMAapHBIM 10 MUHYCY.

Jl71s1 OTHOTO U TOTO K€ CUTa CyMMa CYMMAapHBIX COAEpKaHHM 10 IUIIOCY U MUHYCY paBHA
100%. B rpade 4 u 5 Tabnuipl 2.2 3aMUCHIBAIOT CYMMapHbIE COJIEPKaHMsI KIIacCOB JUISl KaXKJJ0r0
U3 cUT. B kax/10i1 cTpouke cymMMapHOe cojiep KaHKe MO IUTIOCY 3alMChIBAIOT JJIs pa3Mepa CUTa,
CTOSIIIETO B 3TOM cTpouke B rpade 1 M mMeEromero 3Hak IUIIOC, @ CYMMapHOE CoJiepKaHHe I10
MUHYCY — JUIsl pa3Mepa cuTa, CToAIIEero B rpade 1 Ha CTPOUKY HMXKE M MMEIOIIETro 3HaK MUHYC.
CymMmapHble CcOAepXKaHUs IO IUIIOCY MOACYUTBIBAIOTCS IOCIIENOBATEIbHBIM CYMMHPOBAHUEM
COJIep’)KaHUM Y3KHMX KJIAaCCOB CBEPXY BHHU3, a 10 MUHYCY — CYMMHMPOBAHHEM CHH3Y BBEpX.
Harmpumep:

¥B+o15 = 7,2 + 17,8 = 25%;

2B+0,104 = 25 + 28,6 = 53,6%);

ZB-0,104 =214+ 25 =46,4%:;

>B-0,15 = 46,4 = 28,6 = 75%.

[To naHHBIM CHTOBOTO aHalM3a CTPOATCS CyMMapHbIE XapaKTEPUCTUKU KPYMHOCTH IO
IUTFOCY WJIM 110 MUHYCY.

CyMmMapHbIe XapaKTEepUCTUKU MPEACTaBISAIOT co00M rpapMuecKyro 3aBUCUMOCTh MEXY
pa3MepoM OTBEPCTUI CUT B MUJUIMMETPAX U CYMMapHBIM COZAEPKaHMEM KJlacca Ha 3TOM CUTE IO
IUTIOCY WJIM N0 MHHYCY B mporeHTax. CyMMapHas XapakTepUCTUKAa MO MHUHYCY SBISETCS
3epKaJIbHBIM OTOOpa)KEHHUEM CYMMAapHOI XapaKTEPUCTHKH T10 IUTIOCY (PUCYHOK 1).

[Tonp3ysch cyMMapHON XapaKTEpUCTUKOW KPYIMHOCTH, MOXKHO OMPEAENISATh COJAEPHKAHUS
JTFOOBIX KJIACCOB KPYMHOCTH — KaK CyMMapHBIX, Tak U y3kux. CymMmapHOe cojiepKaHHe Kiacca
JUISL KaKoro-ubo pa3mepa cuTa ONpeAeNseTcsl Kak OopJuHaTa, MPOBEJEHHAsl U3 TOYKH Ha OCU
abciuce, COOTBETCTBYIOLIEH pasMmepy cHUTa, 10 rpaduka XapaKTepUCTUKU KPYHMHOCTH, IS
OIpENIENIEHUs] COAEPIKaHUMU Y3KOT0o KJlacca HEOOXOAMMO ONPEAEIUTh CyMMAapHBIE COJACpPKaHUS
JUIsl KpallHUX pa3MepoB Kilacca M MPOU3BECTH X BBIUUTAHUE.

IIpumep 2. I[To puc.1 HEOOX0IMMO OMpeneTUTh coaepkanue kinacca -0,2+0,1 mMm.

Pemenue. Onpenensem no mitocy coneprxanue kiaacca kpynsee 0,1 u 0,2 mm. [Tonygaem
COOTBETCTBEHHO: [+01=54% 1 P+02=15%.




3areM Npou3BOAUM BbIUUTAHUE: B.02+0.1=P+0,1-P+0,2=54-15=39%.
[Tonb3ysich XapaKTEPUCTHKOI 110 MUHYCY, TIOIy4UM:
B-0.2+0.1=P-0,2-P-01=85-46=39%.

B.%

\l

015 02 03 0,360, uu
(dmax)

Pucynok 1 — CymmapHas xapakTepuCTHKa KPYITHOCTU

KpynHocTh Macchl 3epeH XapaKTepU3yI0T MAKCUMAJILHBIM WIIM CPEIHUM JHaMETPOM Op.
3a Omax MPUHUMAECTCS MaKCUMANbHBII pa3Mep CHUTa, Yepe3 KOTOpoe Bce 3epHa mpoxojst. Ero
HaXOJIAT 110 XapaKTEPUCTHKE KPYITHOCTH KaK pa3Mep OTBEPCTUIl CUTA, IPU KOTOPOM CyMMAapHBIE
COZIEpKaHMs IO IUIFOCY M 10 MHHYCY COOTBETCTBEHHO paBHbI Hymo u 100%. [[ns Hamero
npumepa Umax=0,36 Mm.

Cpennuii AuamMeTp pacCUMTHIBACTCS MO TAONUIE Pe3yJIbTaTOB CHUTOBOTO aHAIM3a IO
pasIMYHBIM (OPMYJIaM, BBIPRKEHHE KOTOPBIX 3aBHCHUT OT IapaMeTpa yCpemHeHus. B Hammem

npuMepe:
n

di 20

Ul o

n 1)

pW:i

i=1
rae fi — CoIepKaHWe Y3KOro Kiacca KpymHocTH, %, N — 4wWciao kimacco, O —
cpeaHeaprupMeTHUECKUi AMaMeTp Y3KOro kiacca kpymHoct, MM, Oi=(d;+d»)/2; di u d, —
KpaiiHHe pa3Mephl Y3KOTo KJlacca KPYIMHOCTH.
Jns Hamero mpumepa:

dep = (0,330 - 7,2+ 0,225 - 17,8 + 0,127 - 28,6 + 0,089 - 25 + 0,37 - 21,4) : (7,15 + 17,85 + 28,6
+2521,4)=0,2 Mmm.

dep =

3) Ilpumep nnana munoeo2o 3a0anus Ha 1a00PaAMOPHy0 padomy
1. Lenn

2. Teopetnueckas 4acTh

3. Meroauka pacuera

4. Ilpumep pemieHus

5. 3aaHue CTyAeHTaM

6. BeiBOIBI
IIpumepHbIe TeMBbI J1200PATOPHBIX Pad0T
No JlaGopaTopHas pabota Howmep Kon-Bo
/1 TEMBbI 4acoB
1. | OnpenenuTs TPaHYJIOMETPUUYECKUNM COCTaB C TIOMOIIBIO 2 2
cuToBOro aHanmsa. [loCTpOUTH XapaKTEPUCTUKU KPYIMHOCTH.




BriBecT ypaBHEHUS XapaKTEPUCTHK KPYITHOCTH MaTepuasia u
MOCTPOUTH KPUBBIEC pacipeieICHUs M0 NOJYYCHHBIM JaHHBIM

2 yaca
HUToro

Bomnpocskl K 3xk3aMeHy

1. OcHOBHBIC IIOHSATHS H BUbI TPOXOYCHUA I1I0 TCEXHOJOTMYCCKOMY HA3HAYCHUIO!:
CaMOCTOATCIIbPHOEC, ITIOATOTOBUTCIBHOC, BCIIOMOI'aTCJIbHOC, I/I36I/IpaTeJ'II>HOC, 06C3B0)KI/IBaIOHIee.

2. [TpoceuBaromasi TOBEPXHOCTh TPOXOTOB: KOJOCHUKOBBIC PEIICTKH, JIUCTOBBIC PEIIeTa
CO IITaMIOBaHHBIMU OTBEPCTHUSIMH, PE3MHOBBIC pPEIIETa, NMPOBOJIOYHBIC CETKH, IIMAaJbTOBBIC,
cTpyiiHble cuTa. JKuBOe ceueHHe MPOCEUBAIONIUX TOBEPXHOCTEH (KOd(DPHUIIUEHT KHUBOTO
CEUYCHUS).

3. I'panynomMeTpuyecKuil COCTaB ChIIY4Yero Marepuaia, Kiacchl KpynHocTtu. CpenHuil
JMaMeTp OTAEIbHON YacTHUIBI U CMECH 4YacTULl. Bujpl rpoxoueHust MO KpYNMHOCTH MaTepuana:
KPYITHOE, CPE/IHEE, MENIKOE, TOHKOE.

4. CuTOBBII aHaNU3, CTAHJAPTHBIE IIKAJIbl CUT. AnIapaTsl UIsl IPOU3BOACTBA CUTOBOIO
aHanu3a. XapakTEPUCTUKH KPYIHOCTH CBIIy4ero Marepuana II0 YacTHBIM M CYMMapHBIM
BbIXOJIaM KJIACCOB KpYHMHOCTH. DopMbl CyMMapHOH (KyMYJSTHUBHOM) XapaKTEPUCTHKHU
KPYITHOCTH: 110 «IUTIOCY» U «MHHYCY», OJTyJIorapupmMuuecKas, JorapupmMuuecKas.

5. VYpaBHeHUs XapaKTepucTUK KpymHocTu wmarepuana (['ompna—AHnnpeeBa, Posuna—
Pammnepa). KpuBbie pacnpenenenus. BpluucieHne MNOBEPXHOCTH U 4YHClAa 3€peH IO
YpaBHEHUHUIO CYMMapHOUW XapaKTePUCTUKHU KPYMHOCTH. BrIuucieHne cpeHero auameTpa 3epeH
CBIMIy4Yero Marepuana.

6. D(PGheKTUBHOCTH, TPOXOYEHHUST — OOIIasi M 1O OTIAEIBHBIM KJIaccaM KpPYITHOCTH.
«Jlerkue», «TpymHbIe» M «3aTPyAHSIOLIUE» 3€pHA. BEpOATHOCTH NMPOXOXKIEHHUS 3€pEeH uepe3
OTBEPCTHS CUTA.

7. BrnusHue Ha TpoIECC TPOXOUYEHUS PAa3NUYHBIX (PAKTOPOB: BIAKHOCTH MaTepuala,
dbopMBI U pa3Mepa ero 4yacTuil, (GOpMbI OTBEPCTUH W HAKIIOHA MPOCEUBAIOIIEH MOBEPXHOCTH,
CKOPOCTH JBIKEHHUS TPOXOTHMOTO MaTepuana, aMIUIUTYIbl U YacTOThl BUOpanuii kopoOa
WHEPIMOHHBIX TPoX0TOB. [locne0BaTeIbHOCTh BBIICNICHUSI KJIACCOB KPYITHOCTHU: OT KPYITHOTO K
MEJKOMY, OT MEJIKOTO K KPYITHOT0, KOMOMHHpPOBaHHAsI.

8.. 3aBucuMoCTh 3(P(HEKTUBHOCTH TPOXOUYEHHUS OT MPOJOIIKUTEIHLHOCTH paccena,
Harpy3ku TrpoxoTa U TpaHYJIOMETPUUYECKOrO0 COCTaBa TI'POXOTHMMOro Marepuana. M3pieueHue
MEJIKOTO KJIacca B MOJAPEIIETHBINA MIPOAYKT. «3aMeIbu€HHOCTh)» HaPEIIEeTHOrO MPOIyKTa.

9. OOmas «knaccudukanuss TpoxoToB. HemoaBMKHBIE KOJOCHUKOBBIE TI'POXOTHI.
BankoBeie rpoxotel. Cxema ycTpoHcTBa, IPUHIIMI JEUCTBUSA, pa3Mepbl, 00JacTh MpUMEHEHUS,
POU3BOIUTENLHOCTD, ITOKa3aTeu paboThl. JJOCTOMHCTBA U HEIOCTATKH.

10. bapabGannbie rpoxoTsl. Ilnockue kauaromecss rpoxorbl. (Cxema yCTpoiicTBa,
OPUHIUN  JIeHCTBHS, pa3Mephl, OOJAacTh NPUMEHEHHUs, NPOU3BOIUTEIHHOCTh, IOKA3aTeIN
paboThl. JIoCTOMHCTBA ¥ HEOCTATKH.

11. BuOpaunoHHble (MHEPIHOHHBIE) TPOXOTHI C KPYrOBBIMM U DIUIMIITUYECKUMHU
KOoJIe0aHUSIMHU, CaMOLICHTPUPYIOIIHECS TPOXOThl. AMIUTUTYJHO-4YaCTOTHASl XapaKTepUCTUKA
MHEpPIMOHHBIX TpoXoToB. C(Cxema YCTpOWCTBa, NPUHIMI JEHCTBHUA, pa3Mephl, 001acTh
IPUMEHEHHUS, TIPOU3BOJUTEIBHOCTb, IOKa3aTeal paboThl. JIOCTOMHCTBA U HEJOCTATKH.

12. BubpaunoHHbIe rpOXOTHI C TUHEHHBIMU BUOparusiMu. TUIBI BUOPATOpoB. I poXOTHI C
caMo0OaJTaHCHBIM BHOpPAaTOPOM, CaMOCHHXPOHHM3UPYIOIIHUECS, camoOagaHCHbIE TpoXoThl. Cxema



YCTPOMCTBA, NPUHIMI JCUCTBUS, pa3Mepbl, O0JACTb MPUMEHEHHs, MPOU3BOJUTEIBHOCTD,
nokasaresnau paboThl. JIOCTOMHCTBA U HEJOCTATKH.

13. Pe3oHaHCHBIE TOPU3OHTAJIBHBIE TPOXOTHL. JIEKTPOBUOPAIIOHHBIE HAKIOHHBIC
rpoxotsl. (Cxema yCTpPOHCTBa, TPHHLMUI JCHCTBUS, pa3sMepbl, 00JacTh NPUMEHEHHS,
POU3BOIUTENLHOCTh, ITOKa3aTeu paboThl. JJOCTOMHCTBA U HETOCTATKH.

14. VYcnoBusi, BIUSIONIME HAa MPOU3BOJUTENBHOCT U A3PPEKTUBHOCTH PabOTHI
BUOPAIIMOHHBIX TPOXOTOB. TEXHOJIIOTMYECKUU pacyeT HAKIOHHBIX WHEPIHUOHHBIX TPOXOTOB.
['unpaBnuyeckue TpoXOThI: AYTOBbIE CUTA, MNIOCKUE TPOXOTHI AJISi TOHKOT'O TPOXOUEHUSI.

15. Dkcmmyaranus rpoxoToB. CrocoObl KpeIUIeHHsl CHT, 3aMEHa CUT. bamaHcHpoBka
BUOpPALIMOHHBIX IPpoxoToB. bopbba ¢ 3amunanueM pabouell MOBEPXHOCTH U MbUIEBBIICICHHUEM.
OcHoBHBIE TIPUEMbI 0€30ITaCHOTO 0OCTYKUBAHUSI TPOXOTOB.

16. OCHOBHBIE MOHATUS W Ha3HAUCHHE IIponueccoB ,I[pO6J'IeHI/I$I. CreneHn I[pO6J'IeHI/I$I n
N3MCJIIBYCHHUA. CTaIII/IaJIBHOCTI) N CXCMBI ZIpO6JICHI/I$I N HU3MCJIBYCHUA. YIICJII)HEUI IMOBEPXHOCTH
PBIXJIOT'O MaTCpualia.

17. CoBpeMeHHbIE IPEICTABICHUS O MIPOLIECCE Pa3pPYLIEHUs] YIIPYTO-XPYIKUX U XPYIKUX
TBEPABIX TeNl MOJ MeXaHW4YeCKHUM Bo3feiicTBreM. (DU3HKO-MEXaHUYECKHE CBOWMCTBA TOPHBIX
HOpOJ: IPOYHOCTh, TBEPAOCThb, BSI3KOCTh, IJIACTUYHOCTb, YIPYrOCTh, MX 3HAYMMOCTh B
nporueccax paspymenus. lllkana kpenoctu ropasix nopox no M.M. IIpoToassikoHOBY.

18. CTpyKTypa TOpHBIX MOPOJI, TOPUCTOCTH, Ae(PEeKThI, TpemuHoBaToCcTh. OOpazoBanue u
pacrpoCTpaHCHHE B  HANPSHDKEHHOM  YIIPYro-XPYNMKOM — TEJlI€  pPa3phIBAIOUICH  TPEIIMHBI
«KPUTHYECKOW» JJIUHBI, KaK KPUTEPH BO3HUKAEMOTO HAIPSHKCHHSI aTOMHO-MOJICKYISIPHBIX
CBs3eil B ycThbe TpemnHbl. Dusnueckas CYIHOCTh HANPSDKEHUS M MPEleTbHO BO3MOXKHAS €ro
BEJIMYHHA.

19. 3akons! apoGnenus ropHelx mnopoxa (Puttunrepa, KupnuueBa—Kuka, PeGunnepa,
bonna), Mx CymHOCTh, JOCTOMHCTBA W HEJOCTATKH, OOJACTh NPUMEHEHHUS. 3aBUCUMOCTh
YIEIBHOTO pacxojia S3HEPTUH pa3pyLUICHHUs KyCKa WM YaCTHUIbI TBEPAOTO TEJA OT UX KPYIHOCTH,
oOmiee BbIpaK€HUE JJI SHEPro3aTpaT Ha COKpalleHue KpynHocTH. MHaeke paboTsl ApoOaeHus
no boHay, BO3MOXHOCTBH €ro MpakTHYECKOro MCIojb30BaHMs. M30uparenbHOCTh OpoOieHus,
¢du3nyeckas OCHOBA Ipoliecca, KPUTEPUN U MOKa3aTeIH, XapaKTepu3youue n301MparenbHOCTb.
Ponp nedexkToB M TpelMH HpU Pa3eIeHUH CPOCTKOB pPa3IMYHBIX MUHEPAIOB U UX CBA3b C
MOKa3aTeIsIMU U30UPaATEIbHOCTH.

20. T'panymoMeTpuvecKkHii cocTaB MOCTyHaromeil Ha ApoOUIBHO-COPTHPOBOYHYIO
dabpuky ropuoir Maccel. CriocoObl npoOnenus. [poOneHue KpyrHOe, CpelHee U MEJKOe.
Crenenp gapobnenusi, ee omnpeneneHue. CxemMbl IpOoOJICHUs, CTaJAMATBLHOCTH JIPOOJICHUS.
OTKpBITBIA ¥ 3aMKHYTBIA MHUKJIBI JApoOsieHus. Pabora apoOuiIok Menkoro apoOsieHus B
3aMKHYTOM IIMKJIE€ C TPOXOTOM.

21. Texunonornuyeckass 3(QPEKTHBHOCTh JOpOOJCHHS. ODHEPreTHYECKHue MOKa3aTelH
npobnenus. Llupkynupyromas Harpy3ka B LUKJIaX ApoOsieHus. TeXHOIOrHuYecKue 0COOEHHOCTH
IpoOJIeHUsT TIpU TEpepadOTKe pPA3IUYHOTO MHHEPATBHOTO CHIPhS: PYI METAUIMYECKUX |
HEMETAJUIMYECKUX MOJIE3HBIX UCKONAEMBIX, YTJIS.

22. DKcrtyaTanus JIpOOWIBHBIX OTHEICHUH, TpeOOBaHHWS KapT TEXHOJIOTHYECKOTO
peKrMa K KOHEYHOMY MPOAYKTY ApobieHus. OnTuManbHas KPYMHOCTh IPOOJICHOTO MPOAYKTa,
MOCTYNAIONMIET0 B IMOCIEAYIOMKE omnepanuu u3MmenbdeHusd. Onepauuu MNPEIKOHIIEHTPAlUd B
[UKJIAX JpOOJICHUs: CyXasi MAaTHUTHAS Cemapalysi, 000ramieHue B TSHKEIIBIX CYCIIEH3UIX U JIp.

23. Knaccudukanus npoOuiabHbIX MamuH. [1[ekoBbie IpOOUIIKK ¢ IPOCTHIM U CIIOKHBIM
JBIDKEHUEM IeKd. CXeMbl yCTpOiCTBa U MPUHLHUIT paboThl, GOPMYIIBI AJIsl ONpENeICHUs yriia
3axBaTa, TEOPETUUECKON NMPOU3BOAUTEIHLHOCTH, YACTOThHl KaYaHUM (/711 KOHYCHBIX U IIEKOBBIX),



CTCIICHDb I[pOGJIGHI/IH, pacxoq OSJCKTPOSHCPIruh MW MCTAJUIa Ha HpOGHCHI/IC, JOCTOMHCTBA H
HEAOCTATKH, obnactu IIPUMCECHCHUA.

24. KonycHble APOOWIKK ISl KPYIMHOTO JPOOJICHHSI C BEPXHUM IOJIBECOM M HIDKHEH
ornopoil Apobsimero konyca. KoHycHble peaykiuoHHble IpoOuiiku. KoHycHble IpoOMiIKu
CpPEOHEr0 M MeNKOoro jpobseHus. JpoOMIKM C THAPABIMYECKOW aMopTU3alued u
peryJiMpoBaHMEM 3arpy304HOM Menu. be3skcueHTpukoBas WHEpUHUOHHAs apoOmiika. Cxembl
YCTPOMCTBA M MPUHIUN PAaOOTHL, (GOPMYIBI A ONpEAENCHHs yIila 3axBaTa, TEOPETHUECKOU
MPOU3BOJUTENILHOCTH, YaCTOThl Ka4aHWW (711 KOHYCHBIX M IIEKOBBIX), CTENEHb IPOOJIeHUS,
pacxoj 3JEKTPOHEPruM W MeTajlyla Ha ApoOJIeHHEe, JOCTOMHCTBA M HENOCTaTKH, 00JacTu
MIPUMEHEHUS.

25. BankoBble JpOOMIIKH, YCTPOHCTBAa, OKpPY)KHAasi CKOpPOCTb BaJKOB, 001acTh
NpUMEHEHH. 3aBUCHMOCTh IHaMeTpa BaJIKOB OT pa3Mepa JIpoOMMBIX KyCKOB. [IpoOwmiku c
[NAAKUMHA, pUDICHBIME W 3y0daThiMH BasikaMd. CXeMbI yCTpOIHCTBa W NPUHIMIT PabOTHI,
GopMynBl JUIA ONpEAETCHUs yriia 3axBaTa, TEOPETUYECKOW INPOU3BOJUTENBHOCTH, YaCTOTHI
KauaHWi (JUI1 KOHYCHBIX U IIEKOBBIX), CTEIICHb APOOJICHHS, PACXO]T SJICKTPOIHEPTHH U METalia
Ha Jpo0JieHHe, TOCTOMHCTBA U HEJOCTATKU, 00JIaCTH TPUMEHEHHS.

26. Hosble Tunbel ApoOMIBHBIX MamuH. ®Pusnueckue crnocoObl  IpoOJIeHUs:
3JIEKTPOrHJIPABINYECKOE, KaBUTALIMOHHOE, ITporiecc CHaiiaepa u ap.

27. MamvHbl 7151 CPEAHET0 U MEJIKOTO APOOJICHUS MATKHX U XPYIKUX 1MOpoa. Bankobie
JIpOOHIIKH [T YTiisi. MOJIOTKOBBIE M pOTOPHBIE APOOUIIKH, A€3UHTErpaTopbl. CXeMbI YCTPOHCTBA
U TIPUHIMI JACWCTBUS, CTENECHb APOOJICHHUsS, TMPOU3BOJUTEIBHOCTD, PACXOM IJIEKTPOIHEPTHH U
MeTallja, Croco0bl yIpaBIeHUs.

28. Be1bop Tuna u pazmMepoB IpOOMIIOK ISl CPEAHETO U MEJIKOTO ApoOaeHus A paboThl
B 3aJaHHbIX ycinoBHsAX. JlocromHcTBa  ApoOWIIOK — yaapHoro  jeictBus.  CrocoObl
ABTOMAaTUYECKOTO PEryJIupoBaHus APOOUTIBLHBIX arperaTos.

29. OcobeHHOCTH paspyui€HusA MUHCPAJIIbHBIX YaCTHLl W 3CPEH B IpoLecCax
N3MCJIIBYCHHUA. prl'IHOCTI) HCXOOAHOTO MW KOHCYHOI'0 MPOAYKTOB. Ilonarue «MacmTabHOTO
(baKTopa» " €ro BJIMAHHEC HAa SHEPTOCMKOCTD IMPOLCCCa UBMCIIBUCHUA B 3aBUCUMOCTU OT TOHUHBI
ImoMoJia.

30. PackpsITHE pyIHBIX U HEPYAHBIX MUHEPAJIOB B IIPOLIECCE NU3MEIBUYCHMUS, ONIPEEIICHNE
MapaMeTpPOB PaCKPBITUS, CEIEKTUBHOCTh U3MEIbUEHHUS, CIIOCOOBI €€ MOBbIIIeHUs. B3anumocBs3b
IPOIIECCOB M3MENIbYEHHUS M O0OramieHus Npu IHepepadoTKe pyJ € PasIUnYHON KPYHMHOCTBIO
BKPAIJICHHOCTH MHUHEPAJIOB.

31. 3Menp4acMOCTh ITOJIE3HEBIX UCKOIIACMEIX. Metoapl OnpeaACIICHUA U3MCIIBYAaCMOCTH.

32. Kunetuka HU3MCJIBYCHUS, YPABHCHUSA KMHCTUKU U3MCIIBbUYCHU A, 3HAYCHUEC ITapaMETPOB
YpaBHCHUA, UX OHNPCACICHUC. TexHomoru4yeckue 3aBUCHUMOCTH, BBITCKAIOIIHNC N3 YPABHCHUIA
KMHETHUKH U3MCJIbUYCHU .

33. Tunbl menpHUL, UX Kiaccupukauus. bapaGaHHBIE Bpalaromyecss MEIbHUIBI Kak
OCHOBHOE H3MENbUUTENbHOE O000pylOBaHHE Ha OOOraTHTENbHBIX (aOpHKax: IIapoBbIE C
LEHTPaJIbHOW pa3rpy3Kol M Yepe3 pEIIeTKY, CTEPKHEBBIE, pylHO-TaieuHble. KoHCTpyKTHBHBIE
0COOEHHOCTH, PEXKUMBI pa0OThI, MUTATEIH, TPUBO/.

34. CKOpOCTHBIE pEXHMBI HM3MEIbUEHUS B IIAPOBBIX MEJIBHUIAX: BOJOMAJHBIMN,
KaCKaJHbI, CMENIAHHBIA, CBEPXKPUTHUUECKUNA. YTOJa oOTphiBa MmapoB. Kputuueckas wu
OTHOCHUTENIbHASI YacTOTa BpAallCHHs MEJIbHUIl. YpPaBHEHHUS KpPYyroBod M mapadboindecKkoi
TPAaCKTOPUM  JABWKEHUS 1IapoB B  MeinbHULE. KOOpIMHATBI  XapaKTEpPUCTHK  TOYEK
napaboNuyeckol TpaeKTopuu MapoB B MenbHHUIE. OO0OpaunBaeMOCTh MIAPOB B MEIBHHUIIE,
LUKJIBI ABUKEHUS MEJIOLIEHN 3arpy3KH.



35. Crenenp 3anonHeHusi o0bema OapabaHa MeNbHUIBI Menmouei cpenoil. HaceimHas
Macca IIapoB CTEpXKHEH, pyJHOH ranu B MenbHHIE. OnpeneneHne CTeNneH: 3aoHeHnsT 00beMa
OapabaHa MEJIbHUIIBI MENIOIEH 3arpy3KOii.

36. MomHocTh, noTpedisiemMas MelbHULIEH IPU KaCKaJHOM M BOJIOMAJHOM pEXHMax ee
paboThl. 3aBUCUMOCTH IIOJIE3HOM MOIIHOCTH OT YacTOTHI BpAILEHHUS MEJIbHULIBI U CTEHEHU
3aroJHEeHUs ee 00beMa MemtoIel cpeaoin. @opMyIIbl MOJIE3HONH MOIITHOCTH.

37. 3aKOHOMEPHOCTM H3HOCAa WIApPOB B MEJbHMIE, YPABHEHUS XapaKTEPUCTHKHU
KPYITHOCTH IIApPOB B MEJBHMIE TPH PErySIPHONH MX JOrpy3ke. PanmoHHas 3arpyska Iapos.
@DaKTOpbI, BAUIIOMINE HA PACXO IIAPOB B MPOIECCe H3METbUYCHUSI.

38. bapabanHble MEIBHHUIBI CYXOTO ¥ MOKPOTO CaMOM3MENIbYEHUS, OCOOCHHOCTH
npoliecca U3MeNbYeHHs, ero npenmymiectsa. OO6pa3zoBaHue KIACCOB «KPUTHUECKON KPYITHOCTH
B MEJbHUIIAX CAMOU3MENIBYECHHUS] M NYTHU YMEHBIICHUS MX HAKOIUICHHUS. MeJbHUIIbI
[I0JIyCaMOU3MENbYEHUs. PynHO-rajsieyHble MENbHULbI, pa3Mep U IUIOTHOCTb PYIHOH raiu, ee
pacxo/1. KOHCTPYKTUBHBIE OCOOEHHOCTH, PEKUMBI pabOThI, MUTATENH, TpUBO. KOHCTpYKTUBHbBIE
OCOOEHHOCTH, PEKUMBI padOThl, MUTATEIH, NPUBOA. DyTepoBKa MEIbHUL, THIBI (PYTEPOBOK,
cpok skcryaranuu. O0nacTu mpUMeHeHus. JKCIuTyaTanus 0apabaHHbIX METbHUII.

39. BubOpauuoHHble, IUIaHETApHbIE, LEHTPOOEKHBIE, CTPYHHBbIE MeNbHULBL. [IpuHIUI
JeicTBus, cxembl ycTpoiictBa. O6acTi MPUMEHEHHMS.

40. OTKpBITBII M 3aMKHYTBIH LHKIBI u3MenbueHus. Ilpouecc oOpasoBaHus u
YCTAQHOBJICHUSI LUPKYJIUPYIOLIEH Harpy3ku B 3aMKHYTOM LMKJIE W3MEJIbUCHMsI, B3aUMOCBS3b C
IIPOU3BOJUTENILHOCThIO MeNbHULBL. OrnpeneneHue LUpKyIupyroueid Harpy3ku. llpomycknas
CHOCOOHOCTh METbHUIIBI.

4]1. TexXHOJIOTUYECKHE CXEMEI HU3MCJIBYCHHUA, CTAIUaAJIbHOCTh HW3MCIBYCHHA. Yucao
CTaI[I/Iﬁ U HX CBA3b C IIponeccamu 0601"8.H_ICHI/IH. OcoOeHHOCTH IMPUMCHCHUS CTCPIKHCBBIX,
IIapoOBbIX HW PYAHO-TAJICYHBIX MCJIBHUI] B TEXHOJOIMYCCKUX CXEMaAX CTaAUaJIbHOIO
HN3MCJIIBYCHUA. CoucTtaHnue PYAHO-TAJICYHOT'O HN3MCIIBbYCHUA C INIEPBUYIHBIM PYAHBIM
CaMOU3MCIBYCHHUEM. KJ'IaCCI/I(l)I/IKaTOPI)I U TUAPOOUKIIOHEI B CXEMAX U3MCIIBYCHUS. OcobenHocTH
Y3JIOB COIIPSAKCHUSA «MCJIbHHULA — KJ'IaCCI/I(i)I/IKaTOp». Bnusuue Sq)(l)eKTI/IBHOCTI/I KJ'IaCCI/I(i)I/IKaLII/II/I
Ha NPpOU3BOJUTCIbHOCTE MCIIbHUIIBI. Hym,na, IIoKa3aTeijii €€ CoCTana, CBOMCTBA ITYJIBIIBI.

42, HpOI/I3BO,I[I/ITeJIBHOCTB MCJIBHUIl IO HCXOAHOMY IIMTAHUIO U PACUCTHOMY KIJIACCY,
q)aKTopI)I, BJIMAIOIIUMEC HA IMPOHU3BOAUTCIILHOCTD. OnpeneneHHe IMPOU3BOJUTCIIBHOCTU MCJIIBbHUIIL.
Pacuer MCJIBHHUII I1O YI[eHLHOﬁ MMPONU3BOAUTCIIBHOCTH.

43. ABTOMaTH3alMsl IMKIOB U3MEIbUEHHUS, 0COOCHHOCTH PETYJIIMPOBAHUSI STUX LIUKIIOB.

44, TexHUKO-3KOHOMHYECKHE ToKa3zaTean u3MelbucHUsI. CTOMMOCTh HM3MEIIBUYCHUS 10
OTACJIBHBIM CTAaThAM pacxoja.



TEXHOJIOT'NMYECKASA KAPTA JUCHUIIVINHBI

OCHOBHAA OBPA3OBATEJIBHASA ITPOTPAMMA
21.05.04 T'opHoe aem0
crienmajan3anmusa Ne 6 «Oﬁoramenne MMOJIE3HBIX HCKOIIAEMBbIX)»»
(Ko, HAMpaBJICHHE ,HATIPABJICHHOCTD ( TIPOQHIID))

TEXHOJIOI'HYECKAS KAPTA

udp muciumnmune o PYIT | b1.5.36.1

JucnumHa | ipob.aenne, m3MebYeHHE H MOATOTOBKA ChIPb K 060TaleHHI0
Kypc | 3 | ceMecTp | B, A

Kadenpa | I'opHoro gesa, Hayk o 3emJie M IPUPOI00OYCTPOiicTBa

Baproxuna Upuna MuxaiiioBHa, cTapmmii npenogasartesib

®.1.0. nmpemnogasares, 3BaHuE, JOKHOCTD .
Ka(deaApbl TOPHOIO AeJIa, HAYK 0 3eMJle M NPHPOA000yCcTpoiicTBa

DOIII. TPYIOEMKOCTbyae/3ET | 108/3 |KO.H-BO CEMECTPOB | 2 | ®opma KOHTPOJI | IK3aMeH

-HK OOIL/TEK. CeM. | 10/10 Il—‘[P/CMO(sLLL/TSK. CeM. | 2/2 I']—‘[E06U.L/TSK. ceM. | 2/2 I CPC OOIIL/TEK. CEM. | 85/85

KOMHeTeH[II/lH oﬁyqammerom, (bopanyeMl,le B pe3yjbTare OCBOCHUA TUCHUILIMHBI:

- CIOCOOHOCTH BBIOMpATh M PAaCCUMTHIBATH OCHOBHBIC TEXHOJIOTMYECKHE NapaMeTpbl d(PQPEKTUBHOTO W IKOJIOTHYCCKH
0e€30I1aCHOTO MPOM3BOJCTBA PAbOT MO MepepaboTKe W OOOTAICHHI0 MUHEPAIBLHOTO CHIPhS Ha OCHOBE 3HAHMH HPHHLMIIOB
MPOEKTUPOBAHUS TEXHOJIOTHYECKHX CXeM OOOTraTHUTENIBHOTO IPOM3BOJCTBA M BHIOOpA OCHOBHOTO W BCIIOMOTaTENIbHOTO
oGorarurensHoro obopymosanus (ITCK-6.3);

- CIO0COOHOCTh pa3pabaThiBaTh W PEANTN3OBBIBATH MPOEKTHl IMPOM3BOACTBA TMPH IMepepadOTKe MHHEPAIBHOIO U
TEXHOTCHHOTO CBHIPbSi HA OCHOBE COBPEMEHHOW METOOJIOTHH MPOCKTHPOBAHUS, PACCUMTHIBATH MPOU3BOAUTEIHLHOCTD H
OIpeNIeISITh MapaMeTpbl 000pyAOBaHHsT 000TaTUTENbHBIX (abpuK, HOPMHPOBATH T€HEPATBHbIN MTaH U KOMIOHOBOYHbIC
petireruns oboratutenpHbIx hadpuk ([ICK-6.4);

- CIIOCOOHOCTh aHAM3UPOBATH M ONITHMHU3HPOBATH CTPYKTYPY, B3AUMOCBS3H, (YHKIIMOHAJIbHOE Ha3HAYCHHE KOMILICKCOB
no 100bI4e, mepepaboTke U OOOTAIICHUI0 MOJIE3HBIX MCKOMAeMbIX W COOTBETCTBYIOIIMX MPOU3BOACTBEHHBIX OOBEKTOB

NIPU CTPOHUTENILCTBE M PEKOHCTPYKIUH C y4ETOM TPeOOBaHWII MPOMBIIUIEHHOH M 3Kojorndeckoi OezomacHoctu (I1CK-
6.6).

Kon ¢opmupyemoii KonuuyecTBo MaxkcumaJjibHOe Cpox
Coaep:xanue 3a1aHust .
KOMIeTEeHINH MEpPONpPUSTHI | KOJIMYeCTBO 0aJJI0B | MpeAoCTABIEHUS

Beoonwtit 610k

He npenycMorpen | | |

Ocroenoil 010K

I1CK-6.3, IICK-6.4 .
[ICK-6.6 'Y cTHEIH ompoc 5 25 B Tedenme cemectpa
TICK-6.3, IICK-6.4
[ICK-6.6 Pemrenue 3amau 1 10 B Tedenme cemectpa
TICK-6.3, IICK-6.4 F 1 A 5
[ICK-6.6 PYIIOBAast AUCKYCCHS TEYCHHUE ceMecTpa
TICK-6.3, IICK-6.4
[ICK-6.6 JIaGopaTopHble paboThl 1 8 B Teyenue cemecTpa
[TonroToBKa OMOPHOTO g B Touorio comecTpa
KOHCIIEKTA
|COCTaBJ'ICHI/Ie TII0CCapHst 5 B Tedenme cemectpa
Bcero: 60
TICK-6.3, IICK-6.4 Scsanen 1 Borpoc - 20 N
I1CK-6.6 aMe 2 pormpoc - 20 O paclHCanuio
Bcero: 40
Hroro: 100

Jononnumenvueulit 610k

He npenycmotpen | | |

[IIxana oneHWBaHKUS B paMKaxX OauTbHO-peHTHHTOBOM cucteMbl MAI'Y: «2» - 60 GamtoB U MeHee, «3» -
61-80 0amioB, «4» - 81-90 6amios, «5» - 91-100 GayI0B.




