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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Henbto ocBoeHuss aucHUIUIMHBL «OOoraieHue TMOJe3HbIX MCKOMAaeMbIX» SBIISETCS
o0y4yeHHe CTYAEHTOB OCHOBAM TEXHOJOTMHA OOOTalIeHHs TOJE3HBIX HCKOMAEMBIX U
KOMIUIEKCHOTO HCHOJb30BaHUSI MMHEPAIBHOTO ChIpbs; (opMHpOBaHME y HHUX HaBBIKOB
oopmieHHS M BEJCHHE TEXHHYECKOW JOKYMEHTAIMHM IO BOIpOcaM OOOTaIIeHUs IOJIE3HBIX
MCKOMaeMbIX Ha TOPHOM ITPOU3BOICTBE.

3asa4u OCBOEHMSI TUCLUUILINHBI:

1. mpuoOpereHHe TEOPETUUYECKHX 3HAaHUM B OO0JACTH TEXHOJOTUYECKHX CBOWCTB
MUHEPAJIOB U MUHEPATLHOTO CHIPbS;

2. pa3BUTHE YMEHUN M MPaKTUUYECKHX HAaBBIKOB [UIsl BEJICHHUS, COTJIACOBAHUS U
YTBEPKACHHUSI TEXHUYECKUX, TEXHOJOTMYECKUX JIOKYMEHTOB II0 METOJaM KOHTpOJs U
onpoOoBaHusl MpH nepepaboTKe MUHEPAIBHOTO ChIPbs, MPUMEHEHUE ITOM JOKYMEHTAlluu Ha
TOPHOM TPEANPUATHH;

3. dopMupoBaHHE TOTOBHOCTH K ONPEACICHUIO MHHEPAJOTHUYECKOTO COCTaBa 0Opa3IoB
TOPHOH MOPO/IbI ¥ IPUMEHEHUIO METOI0B OIPOOOBAHMS U IEPEPAOOTKU TOPHBIX MTOPOI.

[TmanupyeMbIMH pe3yJibTaTaMyi OOYYEHUS MO JAUCIHUILTUHE (MOJIYJIIO), SIBJISFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MmaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMd OCBOCHHUS 00pa30BaTECIbHOW MPOTrPAMMBI,
npecTaBicH B Tadymie 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3y4eHUS TUCIUTUIMHBI (MOIYIIS)

PesynbpTarel 00yueHus O JUCIUILTUHE
Konu Kox u
HazBanue (dhopmyIrpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koxn
COKpaIIeHHOE KOMIETEHIUH JTOCTHIKECHUS pe3yib dopmyaHupoBKa pe3ynbTara
KOMITETEHIINN
Tara
21.05.04 OIIK-4 : Cnocoben ¢ | OIIK-4.1k : P1 3HaHHE | OCHOBHBIX THIIOB TOPHBIX
«I"opHoe €CTeCTBEHHOHAyUHBIX | OcymecTBisieT MopoJ, MX MUHEPAJIOI1-
JIeTIO» TIO3MINH OLIEHNBAaTh | BHIOOpP METONOB YECKHI COCTaB, OCHOBHBIE
T o) CTpOEHHE, peLIeHNs HAyYHBIX U PYAHBIE M TIOPOJIHBIE
XUMHUYECKHUH U MPaKTHYECKNX 3a/1a4 MHHEPAJIBl 1 OCHOBHBIE
MHUHEpaIbHBII cocTaB | B oOmactn METO/Ibl HX NepepadoTKHy,
3eMHOI1 KOpHI, panmoHaIbLHOTO U METOJI0B OIIPOOOBaHUS 1
MOP(hOTOTHUECKHE KOMIIJIEKCHOTO nepepadoTKu
0COOEHHOCTH U OCBOCHHSA
T€HETUYECKUE TUIIBI reopecypCcHOro
MECTOPOXKICHUIH MOTEHIMAaja HeJp Ha
TBEPABIX MOJIC3HBIX OCHOBC
HCKOMMAE€MBIX IIPpH TCOPETUYCCKUX
pelIeHn  3a1ad 1o 3HaHHUH
palMoOHAIBHOMY U OIIK-4.2xk : P12 | YMeHnue | onpenenuts B 06pasiax
KOMIUIEKCHOMY Hcnonb3yet 6a3oBbIe TOPHOH MOPOIbI HAINYHNE
OCBOCHHUIO 3HAHMSA TMIOJIE3HBIX KOMIIOHEHTOB 1
reopecypcHOro (hyHIaMEeHTaIBHBIX 000CHOBaTh ¥ MPUMEHUTH
IIOTeHIIMaJla HEAP pa3zieoB METOJT UX Hepepa60TKI/I,
€CTECTBEHHOHAYYHBIX oTIpeJieTIeHUs] MUHEpaJo-
JUCLUILIMH U HAyK O TMYECKOTr0 COCTaBa
3emJie IpH pelIeHuH 00pa3oB ropHON TOPOABI
3a/1a4 110 ¥ METOJIaMH OIpoOoBa-
palnoHaIBEHOMY 1 HUS U TIepepaboTKH
KOMIIJIEKCHOMY TOPHBIX TOPOJ
OCBOEHUIO P13 HaBrik | paspabateiBaeT
TeopecypcHOTO TEXHHUYECKYIO U
MOTEHIMAaa HeJp TEXHOJIOTUYECKYIO
JIOKYMEHTAIHIO IS




onpoOOBaHUs U
nepepabdOTKH TBEPIBIX
MOJIE3HBIX UCKOMAEMBIX

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBble OpueHTHPBI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

®opMHpoBaHHe IPAXKIAHCKON MO3MIMHA M MATPHOTH3MA

CDOpMI/IpOBaHI/Ie YYBCTBaA ropJ0CTHU 3a Bricokue HpaBCTBCHHLIC Oco3HaHue LOCHHOCTH
nocTwxkeHus Poccun nacalbl npo@eccnn

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

(I)OpMI/IpOBaHI/Ie OTBE€TCTBECHHOI'O

Co3ugaTenbHBIN T Tpynomobue
OTHOIICHHUS K TPYLY A pyAa pyAa

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

dopMUpOBaHUE OCO3HAHUS IICHHOCTH
HAYYHOTO MHPOBO33peHHUs U kpuTrdeckoro | KommtekruBusm CHCTEeMHOE MBIIIUICHUE
MBIITUTCHUS

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

DopMUPOBAHUE KYJIBTYpPbl NMCBMEHHON

pESIH H JIET0BOr0 OBMEHHS JocrouncTso KommyHmKabGenbHOCT

2 Mecrto gucuuminnsl (moayJs) B ctpykrype OIIOII

Jucuunnuaa «O0oraiieHue MoNe3HbIX HCKOMAEMBIX» BXOIUT B 00S3aTENbHYIO YacTh
ydeOHoro miaana cnenuaibHocT 21.05.04 ['opHOe €10 1 MpoBOAUTCS HA S5 Kypce.

BxonHbiMu TpeOOBaHUSIMU, HEOOXOJWMBIMH Ui OCBOCHHUS JUCUUIUIMHBI, SBISETCS
Hanuyue y oOOydaroluxcsi KOMIIETEHUUH, CQPOPMUPOBAHHBIX NpPHU H3YHYEHHUU JUCIMIUIUH
«leonmorusi»y, «Xumus», «OCHOBBI TropHOTO Jena», «®DPu3nKa TOPHBIX  MOPOI,
((FOpHOHpOMI)IIHJ'IeHHaSI J3KOJIOTHUS».

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O6beM nUCHUIUIMHBI (MOIYJN) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYECKUX YacoB, BBIJCNIECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommumucs (M0 BHIAM
yueOHBIX 3aHATUI) U HAa CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuna 2 — O6mmas TpyJI0eMKOCTh AUCIUILITUHBI

Cemectp Tpyno- .
Hazpanue ®opma Yacts (0DO) E€MKOCTb OGnem KonTakTHOH pagors (Hac) ®dopma
OIIOIT o0yue- vII WIN Kype CPC aTTec-
BO HUS (390, Bueaynu- Taluu
0300) 3.E.) Bceero AynuTtopHas -




nex. | mpak. | uad. ITA | KCP

21.05.04
T'oproe O0D0 ClL.Bb 10 4 73 36 18 18 1 0 71 €]
JIETIO

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuninabl (MoayJs) aiasst Q@O

TemaTuyeckuidl miaH, OTpakarOUIMI COACpPXKAHUE TUCLUUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, NpHUBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl qmucuurinHabl (MOIyIs), BUIbI y4eOHOH EATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Konx pe- Kou-Bo yacoB, oTBeIeHHOE Ha
dopma
Ne Ha3zBanue Temsl 3ynbTara
Jlek IIpaxt J1a6 CPC TEKYILEro KOHTPOJIS
00yueHus
TexHosornueckue cBOCTBa VYerHblit onpoc
1 | MuHEpanoB U MHHEPATBEHOTO P/l 4 2 2 8 IIpaktudeckas pabora.
CBIPBSL. TecTupoBanue
TloaroroBurensHbIe YCTHEII Onpoc
2 A Pl 6 3 3 12 IpakTudeckas pabora.
HPOLECCH
TectupoBanue
OCHOBHBIE 000TaTUTEIBHBIC YCTHEI onpoc
3 P12 10 5 5 20 IIpaktudeckas pabora.
MPOIECCHI
TectupoBanue
VerHslit onpoc
4 | BcriomorartenbHbI€ IPOIECChI P12 6 3 3 12 IpakTudeckas pabora.
TectupoBanue
KonTtpoias u onpoGoBanme Ha YCTHEI onpoc
5 p P P13 4 2 2 8 IIpaktudeckas pabora.
oboraTuTeIbHBIX (GadpHKax
TectupoBanue
VerHsli onpoc
6 | O6orarurensHbe PaOPUKH P2 6 3 3 11 [Ipaktudaeckas padora.
TectupoBanue
Hroro no Tadaune 36 18 18 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

Tema 1 Texnonozuueckue colcmea MUHepanos u MUHEPAIbHO20 CbIPbSL.

Copmepxanne Tembl: Tema 1.1 Bpemenue B aucuumiuHy «OOoramieHue MOJE3HBIX
uckomaembix». Llens u 3amaun kypca. [lone3nbie nckomaembie U MX XapaKTEPUCTUKHU (2 dac.)
3HaueHue NaHHOW JUCIMIUTUHBI B TOJATOTOBKE TOPHOTO HHKeHepa. O030p HCTOpUM Pa3BUTHUS
OOorarmeHus TOJE3HBIX HMCKOMaeMbIX. [loJie3Hble HCKOMaeMble U HMX XapaKTePUCTHKHU.
Knaccudukanus mone3Hblx HCKOMaeMbIX. BeliecTBeHHBIN cOCTaB MOJIE3HBIX UCKOMaeMbIX. Tema
1.2 Metonpl, mporeccsl U omnepanuu odoramieHus. (2 gac). OcoOeHHOCTH MPOU3BOACTBEHHOM
NESTENIbHOCTH M Cpelbl TOPHBIX MPENNpHATH ¢ TOUKH 3peHus OOoramieHus MOJIe3HBIX
WUCKOIMaeMbIX.  XUMHWYECKHHA,  MHHEpPAJIOTUYECKHA  COCTaB. TekcTypHO-CTpYKTYpHBIE
XapakTepucTuku. Du3ndeckue CBOWCTBA. MeTOAbI, MPOIECChl U OMepalud OOOTalleHUS.
TexHomornUeCcKHe TOKa-3aTeld OO0OTaIeHUsI TOJE3HBIX HCKOMAeMbIX M WX OOOTaTHMMOCTH.
TexHOMOrnYecKrue CXeMbl 00OTaIlIeHus. .

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MPUMEHsEeMble 00pa30oBaTeIbHBIE
TEXHOJOTHH: JIeKInu, MpakTUYECKUe 3aHATUSI, CAMOCTOSATEIbHAs paboTa CTYICHTOB.

Buapl caMoCcTOsITENHHOM MOATOTOBKU CTYICHTOB 1O Teme: M3ydenue nekuwmii, paboTa ¢
JIOTIOJTHUTEIIbHOM JIMTEPATYPOU.



Tema 2 IloocomogumenvHvle npoyeccyi.

Conepxxanne tembl: Tema 2.1 Bunmbl nporeccoB. (2 gac.) ['poxouenue. HaszHauenune u
KJaccu(uKanmuss — MpoIeccoB. | 'paHyTOMETpPUYECKH  COCTaB  TOJE3HBIX  HCKOIMAeMBbIX.
Teopernueckue OCHOBBI rpoxodeHusi. PabGouas moBepxHOCTh rpoxoToB. Kilaccuduxauus u
KOHCTPYKLIMM TpOXOTOB. TEXHOJOIMYECKHE IapaMeTphl Ipoliecca IpoxodeHus. Tema 2.2
I'mpopaBiauueckas knaccupukanus. (2 uac.) HazHaueHume M NPUHIMIBL  KIACCU(PHUKALMH.
Teopernueckne OCHOBHI Kiaccupukanuu. Ilpomeccsl TuapaBIMYecKOW —KJacCHU(UKAIUH.
Knaccugukaropsl. I'mapouukionsl. DopMbl M METOAbl MPOBEIEHHUS 3aHATUH IO TeMe,
npUMeHsieMble 00pa3oBaTeIbHbIE TEXHOJOTHH: MpaKTHUecKas pabora. Buabl camocTosTensHON
HNOJArOTOBKM CTYACHTOB I10 TEMe: BBIIOJHEHHE pPa0OThl Haja OIIMOKaMH, 3aBepLICHUE
NpaKTUYeCKON paboThl, mouck MHPOpManuu mo Teme 3ausaTus. Tema 2.2 Jlpobnenue (2 yac.)
Ha3znauenue u knaccugukanus nporecco. TeopeTruueckue ocHOBbI Jpodaenus. Knaccudukanus
npoounpHbix MamuH. IllexoBbie npobunku. KonycHble npoOuiku. BamkoBbsie ApoOMIKH.
JpoOunku ynapHOro JIedcTBHsA. DIEKTPOIWAPABIMYECKOE U 3JIEKTPOUMITYIbCHOE ApPOOJIEHUE.
Cxewmsl npobnienus. 3menbuenne. Hasnauenue u kinaccuukanys nporeccon. M3menpruaeMocTb
HOJIe3HBIX HCKomaeMbIX. Llupkynupyromas Harpys3ka. MenbHHLIBI OapaOaHHBIE: CTEP)KHEBBIE,
IapOBBIE, TAJICYHbIE M PYAHOTAJEYHbIE, CAMOM3MEIbUYECHUSI, BUOpa-LIMOHHbIE, LIECHTPOOEKHBIE,
cTpyiiHble. CXeMbl U3MEIBYCHHUS. .

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
TEXHOJIOTUM: JIeKI1K, IpakTHYeCKUe 3aHATHS, CAMOCTOsITeNIbHAst paboTa CTYAECHTOB.

Buabl caMocTosITENIbHOM MOATOTOBKU CTYIEHTOB 10 Teme: M3yuenue nekuuii, padota ¢
JOTIOJTHUTEIIbHON JIUTEPATYPOH.

Tema 3 OcnosHuvle 0602camumenvhbvie NPOYECChi.

Copepxanne tembl: Tema 3.1 I'paBuTtanuoHHbId MeTon oOoramienus (2 uac.) OOmas
XapakTepUCTHKa M KiIacCU(pUKAIUs NPOLEccoB. TeopeTHyecKre OCHOBBI T'PABUTALMOHHOTO
oboramenus. Oboramenue B THK?IbIX cpeax. OOoralieHne B MOTOKE BOJABI HA HAKIOHHON
IUIOCKOCTH  (KOHLIGHTPALMOHHBIE CTOJIbI, IIJIFO3bI, CTpYyHHBIE KOHLEHTpaTopbl). Otcaaka
(oTcamounple MamuHbl). OOorameHue B KPUBOJMHEWHBIX U HEHTPOOESKHBIX MOTOKAX BOIBI
(BUHTOBBIE CeIMapaTophl, LEHTPOOESKHbIE KOHIEHTpaTophl). [IHeBMaTHueckoe oboramieHue.
OOoramnieHne B TPOTHBOTOYHBIX TPABUTAIMOHHBIX ammaparax (IIHEKOBBIE CEMapaTopHl,
KpPYTOHAKJIOHHBIE cenapatopsl). Tema 3.2 MaruuTHblii MeTof oOorameHus. (2 vac.) OOumue
CBEICHUS M KJIacCU(UKAIMS TIPOLECCOB. TeopeTHYeckne OCHOBBI MArHUTHBIX METOJIOB
oOorammenus. Knaccudukanus u obias xapakTepucTUKa MarHUTHBIX CENapaTopoB. MarHuTHas
cerapanus CHIIbHOMAarHUTHBIX Pyl M MatepuaioB. MarHuTHas cemapanus ciabOMarHUTHBIX Pyl
U MarepuanoB. CxeMbl MarHUTHOro oboramieHus. Marnetuzupyronmii ooxur pya. Tema 3.3
DnekTpuueckuii Mmetosl oboramenus. (2 gac.). O0mue cBeneHust u KiaccuUKaIs mpoIeccoB.
Teopernueckne OCHOBBI 3JEKTpUUecKOi cemapauuu. CyIIHOCTh 3JEKTPUYECKUX METO/I0B
oOorarmeHus. MeTobl yIydIIeHHs CEIEKTUBHOCTH AJIEKTPHUECKON Cerapanuu. JIeKTPUIECKHe
cernaparopbl U NpUHIMI UX paboTsl. Tema 3.4 ®nortaunoHHBIM MeToa oborameHus. (2 yac.).
O6mue cBeneHus U Kinaccudukamus mpoleccoB. TeopeTHueckue OCHOBBI  (DIOTaLUU.
Knaccugukarus ¢pnoTannoHHbIX peareHToB. PeareHTsl — cobuparenu. PeareHTsl — aKTUBATOPBI.
Pearentsl — nempeccopbl. PeareHTBl — peryssiTopbl cpensl. PeareHTh — meHO0Opa3oBaTeIH.
[Tynsna. Texnonornyeckue napamerpsl praoraruu. OrotanuoHHble MaIMHbL. CXeMbl (QIoTaIHH.
Tewma 3.5 [Ipoune meTonbr oboramieHus. (2 gac.) Pannomerpudeckuit meton odoramienus. Oomme
cBelleHUs W Kiaccudukanus mnpoueccoB. Paguomerpuueckue cemapatopbl. CrnenuanabHble U
KOMOWHHpPOBaHHBIE MeTO Il oOoramenus. Oboramierue mo kpymuoctu. O6oramenue mo Gopme,
TPEHUIO U YIPYTroCcTU. Ar€3UOHHBIE MTPOLIECCHl 000TaIIeHus. XMMUYECKHE METO Il 00OTallleHH .
KomOnHMpoBaHHBIE METOIBI OOOTAIICHHS.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTUH: JISKINH, IpaKTHYEeCKUE 3aHATHS, CAMOCTOsITeNIbHAs paboTa CTYACHTOB.



Bunbsl caMoCcTOATEeNhHOM MOATOTOBKU CTYNEHTOB MO TeMe: V3yduenue nekuuid, pabota ¢
JIOTTOJTHUTEIILHON JTUTEPATYPOU.

Tema 4 Bcnomocamenvhule npoyeccowl.

Conepxanne Tembl: Tema 4.1 OOGe3BoXHBaHUE MPOAYKTOB obOoramenus (3 dac.).
O06e3BokMBaHKE MTPOIYKTOB oboraimieHus. Haznauenue u o0Ias xapakTepUCTHKA MPOLECCOB U
MPOAYKTOB 00e3BoxkuBaHus. [l penupoBanue. Crymenue. @uibrpoBanue. LleHTpudyruposanue.
Cymika. OcHoBHOe oOopynoBanue. Tema 4.2 OKycKOBaHWE IOJIE3HBIX HCKOIaeMbIX (3 dac.).
OkyckoBaHWE TIOJIG3HBIX HUCKOMaeMbIX. Ha3zHaueHWe ¥  KIacCHU(UKAIUs  IPOIECCOB.
Arnomepanusa. OxoMkoBanue. bpukerupoBanue. IlbuieynaBiuBaHUE, OYUCTKA CTOYHBIX U
KOHIWIIMOHUPOBAaHUE OOOPOTHBIX BOJ. Cyxuie MbUICYIOBUTENU. DIEKTPOPHIbTpel. MOKpBIS
MBUICYJTOBUTENH. .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JIek1nu, mpakTUYecKre 3aHATUs, CAMOCTOATEIbHAs paboTa CTYJCHTOB.

Bunbsl caMocToATeNbHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue nekiui, padora ¢
JIONIOJTHUTEIILHON JTIUTEPATYPOM.

Tema 5 Konmponaws u onpobosarue na 0602amumenvHulx adopuxax.

Conepxanne Tembl: Tema 5.1 Ha3nauenue koHTpons u ompoOoBanus Hasznauenue
KOHTposisi u ompoboBanus. Ot6op mpoO. IloaroroBka mpod k wuc-cienoBaHuio. KoHTpoib
OCHOBHBIX ITAPaMETPOB TEXHOJIIOTHIECKOTO MPOIIECCa. .

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTUH: JIeKIiH, MpakTHYeCKHe 3aHATHS, CAMOCTOSITeNIbHAst paboTa CTYAEHTOB.

Buapl caMOCTOSATENILHOM MOATOTOBKH CTYJIEHTOB IO TeMe: M3yueHue nekiuii, pabora c
JIOTTOJTHUTEIIbHOW JIUTEPATYPOU.

Tema 6 ObocamumenvHuvle pabpuxu.

Conepxanme tembl: Tema 6.1 TIpoMbinieHHas miomaaka o0oraTuTeabHoM (adpuku (2
yac.) Llexa u otnmenenust oboraturenbHON (adpuku. TpeOoBaHHS K HXEHEPHO-TEXHUYECKHM
paboTHUKaM U pabouyeMy nepcoHany. Tema 6.2 BecnoMoraTenbHble CTPYKTYPBl 000raTUTENbHON
dabpuku (2 yac.) XBocTOoBOE X03siicTBO. PearentHoe xo3siiictBo. Tema 6.3 IlpombinuieHHas
Oe3omacHOCTh Ha oboratutenbHON (abpuke (2 yac.) Texnuka GezomacHocTH. OXpaHa Tpyaa.
OxpaHa OKpy>KaroIiei Cpebl. .

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JISKINH, IpaKTHIEeCKUE 3aHATHS, CAMOCTOSITeNIbHAst paboTa CTYACHTOB.

Buasl caMOCTOSATENbHON MOATOTOBKHM CTYJIEHTOB 10 TeMe: M3yueHue nexuuii, pabora c
JIOTTOJTHUTEIbHOW JTUTEPATYPOU.

5 Meroauyeckne yKazaHusi sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Ppeajlu3aluu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHAALIUH OOYYAIOIIMMCS M0 M3Y4YeHHI0 IHCHUILVIMHBI W 1O
o0ecrne4eHn 0 CaMOCTOSITeJIbHOM padoThI

VYcnenrtnoe ocBOeHNE JAUCIUIUTMHBI TIPEAINOIaraeT akTUBHYIO pa0OTy CTYJICHTOB Ha BCEX
3aHATHSIX ayTUTOPHOM (POPMBI, BBHIMOTHEHHE ATTECTAIIMOHHBIX MEPONpPUATUH, dPHEKTUBHYIO
CaMOCTOSITeNIbHYI0O paboTy. B mpormecce wu3y4eHHS TUCHUIUIMHBI CTYJAEHTY HE0OXOIMMO
OPUEHTHPOBATHCSI HA CAMOCTOSITENIbHYIO MOATOTOBKY K MPAKTHUUECKUM 3aHSTHUSM, BBINOJHEHUE
TBOPUYECKUX 3aJaHUM, CAMOCTOSITENIbHOE U3y4eHHE HEKOTOPBIX pa3zesioB Kypca.



[IpakTuueckue 3agaHus BBINOJHSIOTCS CTYIAEHTAaMU KaK ayJUTOPHO, TaK H
camocCTosTeNbHO. B Havane 3aHsaTHs npernoaaBareiab HHGOPMUPYET CTYIEHTOB O TPEOOBAaHUAX U
JaeT PEKOMEH/IAlUHU TI0 BBITIOJHEHUIO KaXI0H MPAKTHUECKON paOoTHI.

PaGora wHajg mpakTUYeCKMMHM 33JaHUSIMHM  BKJIIOYAeT: KayecTBO MPOJEJIaHHBIX
MPAKTUYECKUX padoT, MOCEMAEMOCTh 3aHSATHH, Pe3yabTaThl CAMOCTOSTEIBHOW pPAaOOTHI IO
BBIIIOJIHEHUIO IPAKTUYECKUX 3aJaHUN.

[ToaroroBke cTyAeHTa K BBINOJHEHHUIO PabOT HA NPAKTUYECKOM 3aHATHH JIOJKHO
MPEALIECTBOBATh U3YUYEHUE JIUTEPATYPHI, IPUBEICHHON B CIIMCKE OCHOBHOW U JIONOJIHUTEIbHON
aUTEepaTypel pabodell mporpaMMmbl y9eOHOW IUCHHMIUIMHBL [Ipw 3TOM, ’KelmaTelbHO, YTOOBI
CTYJCHTBl MPOBOJWIM AHAINU3 MOJY4YEHHOM JOMOJHUTENbHON HH(OpPMALUK, aHATU3UPOBAIU
CYIIECTBEHHBIE JIOMOJHEHHUS M CTAaBWJIM BONPOCHL. B mporecce camOoCTOSTENbHONW MOATOTOBKH
UCIIONIB3YIOTCSL  DJIEKTPOHHbIE 0a3bl JAHHBIX U Pa3JIMYHbIE DJIEKTPOHHBIE  PECYPCHI.
CamocTtosiTerbHast paboTa  CTYACHTOB  CIIOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSTEIHHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH, TBOPUYECKOTO MOJX0a K PEIICHUIO TPO0sieM yueOHOro U
po(hecCHOHATLHOTO YPOBHSL.

Templ mpakTUYECKUX 3aJaHUM, METOAMYECKUE MATEPUaJIbl, ONPEACISIOIUE IPOUEAYPbI
OIICHUBAHMSI 3HAHUM, YMEHUM W HABBIKOB, a TAK)Ke KPUTEPUU U MOKA3aTEIH, HEOOXOIUMBIE IS
OILICHKH 3HAHWMW, YMEHU, HABBIKOB U XapaKTepU3YIOUIUE 3Tanbl ((OPMUPOBAHHS KOMIETCHIIUNA B
MIPOIIECCE OCBOEHUS 00pa30BaTeNIbHOM MporpamMmel, npeactaBieHbl B @OC k nucuuIuivHe.

Tekylunii KOHTPOJIb IPOBOJUTCS:

- M0 pe3yJibTaraM padOThI CTYJACHTOB Ha MPAKTHUUYECKUX 3aHATHUSAX M CAMOCTOSITEIHHOU
paboThl MO BBINOJIHEHUIO MPAKTUYECKUX 3adaHuil. KputepueM OIEHKH SBISETCS MOJIHOTA
BBITIOJIHEHHS TIPAKTUYECKUX PAOOT, BHIMOJHEHNE WX B TOYHOM COOTBETCTBUHU C MOCTAHOBKOM U
TBOPUYECKUN MOJIXO] K PEUICHUIO POOIEM.

N3ydeHune quCcHUIUIMHBI 3aBEPIIAECTCS IK3aMEHOM Ha 5 Kypce

5.2 OcobennocTn opranu3zanuu OOy4YeHHUsl JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbS U HHBAJIUI0B

[Tpu HE0OXOMUMOCTH 00YUArOIIUMCS U3 YUCIIa JIHUI C OTPAaHNYCHHBIMU BO3MOKHOCTSIMHU
3/10pOBbs ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IIPU(PTOM; B hopme
AJIIEKTPOHHOTO  JOKYMEHTa;  WMHOUBUAYyalbHblE  KOHCYJIbTAlUM  C  TPUBJICUYECHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJIbTALIMM C IPUBJICYEHUEM CYpPIONEPEBONYMKA; WHIMBUIYyaIbHBIC
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTaTENIbHOTO alllapaTa: B eyaTHoH ¢popme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUS, KOHCYJIbTALlUU U JIp.

6 ®oH OLEHOYHBIX CPEACTB JJIfl MPOBEIeHUs] TEKYILIEero KOHTPOJISI U MPOMEKYTOYHOM
arrecTalMy O0YYAKOIIMXCH 10 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsiMu PI'OC BO s arrectauuu oOydarommxcss Ha
COOTBETCTBUE MX IEPCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCHUTUIMHE (MOAYIIO) cOo37aHbl (POH/IBI OLICHOUHBIX CPEICTB. THUIOBbIE KOHTPOJIbHBIE 3a/1aHUs,
METOJANYECKUE MATEpHUasbl, OINPEAEISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U TIOKA3aTeIH, He0OOX0AUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB



U XapakTepu3ymoimue dTambl (HOPMUPOBAHHMS KOMIIETEHIIMH B  MpOILECCe OCBOCHUS
00pasoBaTenbHON MTPOrpamMMBl, TipeAcTaBieHb! B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas numepamypa

1. Kocrpomuna, 1. B. OcHOBBI 00OTameHHs MOJIE3HBIX UCKOMAEMBIX | YUeOHOE MOco0ue
/ N. B. Koctpomuna. — Ywura : 3a6l'Y, 2022. — 168 c. — ISBN 978-5-9293-3022-3. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/363311 (mara oOpamenus: 17.12.2025). — Pexxum mocrtyma: st
ABTOPH3. MOJIb30BATEIICH.

2. Jlykmna, K. M. OOoramenue moyie3HbIX HMCKOMaeMmblx : yueOHoe mocobue / K.H.
Jlykuna, B.I1. SIxymkun, A.H. MyknakoBa. — Mocksa : UHOPA-M, 2022. — 224 ¢. — (Bricuiee
obpazoBanue: Cnenumanuter). - ISBN 978-5-16-010748-6. - Tekct : snmekrponHbii. - URL:
https://znanium.ru/catalog/product/1852905 (/lara o6pamienus - 21.11.2025)

3. Cemakuna, O. K. OO6opynoBanue mnepepadarbiBaronux mnpousBojacTB. IlepepaboTka

MHUHepaJIbHOro cbIpbs : yueOHuk i By30B/ O. K. Cemakuna, [I. A. I'opmymko. — Mocksa :
WznarenberBo FOpaiit, 2025. — 90 ¢. — (Bricmee obpazosanue). — ISBN 978-5-534-00706-0.
— Texct : osnexktponuHsli // OOpa3oBatenpHas mnatdopma Hpaiit [caiit]. — URL:

https://urait.ru/bcode/561283 (nara obpamenus: 15.12.2025).

7.2  Jlonoanumenvnasa tumepamypa

1. Asepun, I'. A. OboramieHue Moie3HBIX HCKOMAEMBIX : yueOHoe mocobue : [16+] /
I'. A. Asepun, O. I'. Jouenko, E. I'. Kopenkas. — Mocksa : lupekr-Meaua, 2023. — 212 c. : un.,
TadI. — Pexum JOCTYyTIA: o TTOATIHICKE. — URL:
https://biblioclub.ru/index.php?page=book&id=703029 (mata oOpamenus: 16.12.2025). —
bubauorp.: c. 208. — ISBN 978-5-4499-3853-4. — DOI 10.23681/703029. — TekcT : 31eKTPOHHBII.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHLIX U UHDOPMAUUOHHO-CRPABOUHbIE
cucmemsl (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miatpopma "FOPANT"

2. DnextpoHHO-OMOMMoTeyHas cucrtema "ZNANIUM.COM"

3. DrnextpoHHO-OMOMMOTEeYHas cucrema "JIAHB"

4. DnextponHo-Oubmuoreynas cuctema "YHUBEPCUTETCKASA BUBJIMOTEKA
OHJIAWIH"

5. Open Academic Journals Index (OAJI). [Ipodeccuonanbhnas 6a3a naHHbIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOHANIBHBIX 00acTeil) - Pexxum noctyna: https://www.prlib.ru/

7. WudopmannonHo-crpaBoyHas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TexHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl)) W IepevYeHb
HH(POPMANMOHHBIX TEXHOJIOTIHH, MCIOJb3YEeMBbIX NPH OCYLIECTBJICHUH 00pa3oBaTe1bHOIO
npouecca no JMCHUIVINHE (MOAYJII0), BKJIOYAasl epeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e KoMIbroTEPHI



e [Ipoektop
IIporpaMMHOE oOecIIeUeHHE:

o Office
o KoncynpranTtlIlntoc
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.05.04 «"opHoe men
o»

T

OIIK-4 : Crioco0eH ¢ eCTECTBEHHOH
ayYHBIX TIO3UIIUH OIIECHUBATH CTPOE
HUE, XUMUYECKAN U MUHEPAJIbHBIN
COCTaB 3¢MHOH KOPBI, MOP(HOJIOTHY
€CKHE 0COOCHHOCTH ¥ T'€HETHUECKH
€ TUIIBI MECTOPOXACHUI TBEPABIX I
0JIE3HBIX UCKOMAEMBIX MPU PEIICHU
U 3a7a4 [0 palOHaIbHOMY ¥ KOMII
JIEKCHOMY OCBOEHUIO F€0PECYPCHOT
0 MOTEHLMAJIA HEJP

OIIK-4.1k : OcymecTBisieT BHIOOP METOHOB Pell
€HHUS Hay4YHBIX U IPAKTUYECKHUX 3a]a4 B 001act
U pallMOHAIBHOTO U KOMITJIEKCHOT'O OCBOCHUSI I'e
OpECYpPCHOr0 MOTEHIIMANA Hep HAa OCHOBE TEOpe
THYECKHX 3HAHUH

OIIK-4.2k : Ucnonesyer 6a3oBbie 3HaHUS QyHIa
MEHTAJIbHBIX Pa3/leJI0B €CTECTBEHHOHAYYHBIX U
CIIMILIMH U HayK 0 3eMJle IpH pellieHNH 3ajad 1
0 pallMOHANBbHOMY M KOMIUIEKCHOMY OCBOEHHIO
TeOpECYpCHOr0 NOTEHINAIa HEAP

Komnerennus cuntaercst chopMHUPOBAHHOM Ha TaHHOM 3Tarie B CIIydae, eCiy MoIydeHHbIE
pe3yabTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTENBHONW OLIGHKM KOMIIETEHIMsS Ha JaHHOM JTalle CUMUTaeTcs

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-4 «Crnioco0eH ¢ ecTeCTBEHHOHAYUHBIX MO3UIUI OLIEHUBATh
CTPOCHHE, XUMUYECKUM U MUHEPAJTIBLHBIN COCTAaB 3eMHOM KOPBI, MOp(oIornyeckne 0COOCHHOCTH
Y TEHETUYECKHE TUIThl MECTOPOKICHUMN TBEPBIX MOJE3HBIX UCKOMAEMbIX IIPU PEIICHUH 3a7a4
M0 PalMOHATILHOMY U KOMIUIEKCHOMY OCBOCHHIO T€OPECYPCHOTO MOTEHIIMAJIA HEP»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kox u popmynupoBka HHIUKAT
opa JTOCTHKEHUS] KOMITETSHITUI

Pezynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-4.1x : OcyImecTBIIseT BBl
0Op METOJIOB PENICHNUS HAyYHBI
X ¥ MIPAKTHYECKUX 3a]a4 B 00Ma
CTH PaLlOHAILHOTO H KOMILIEK
CHOT'0 OCBOCHHS F€OPECYPCHOTO
NOTEHLMAJa HeIp Ha OCHOBE T
OpETHYECKUX 3HAHUH

OCHOBHBIX THIIOB TOPHBIX TIOPO
I, ©X MHHEPAJIOTH-YECKHI COCT
aB, OCHOBHbIE PyJHBIE H TIOPOJ
Hble MHHEPAJIbl 1 OCHOBHBIC Me
TOJBI KX epepabOTKH, METOI0
B OIPOOOBaHUS U NIepepadOTKU

3HaHUEe MUHEPATOTHYECKOT0 CO
CTaBa TOPHBIX OPOJ], OCHOBHBI
X PYIHBIX U IOPOJHBIX MUHEPa
JIOB U METOJIOB MX ONPOOBIBaHH
s 1 IepepaboTKu

OIIK-4.2k : Ucmone3yet 6a30B
bIe 3HaHUS (PyHAaMEHTAJIBHBIX
pa3iesioB €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH ¥ HayK 0 3emJie mp
U PELICHUH 33134 [0 PaI[MOHAI
BPHOMY U KOMITJIEKCHOMY OCBO€
HHIO T€0PECYPCHOTO OTEHIIHANT
a Hezip

OIPE/ICIIUTh B 00pa3Iax ropHoi
MOPO/IbI HATMYHE MOJIE3HBIX KO
MITIOHEHTOB 1 000CHOBATEH U p
UMEHUTh METOJ] UX TiepepaboTK
", OIIPEJIEIIEHUSI MUHEPAIO-THY
€CKOr'0 cocTaBa 00pasioB ropH
O IOPOBI ¥ METOAAMH OIPOO
OBa-HUS U TIepePabOTKH TOPHBI

CrocoOHOCTH K BBISBIECHUIO B O
Opasiax rOpHOM MOPOIBI OJIE3
HBIX KOMIIOHEHTOB, 000C-HOBAT
b U BBI6paTI) METOAbI U TCXHOJIO
THH UX ONIPOOBIBAHMSA U TIEpepa
0OTKH

pa3pabaTbIBaeT TEXHUYECKYIO U
TEXHOJIOTHYECKYIO JOKYMEHTAI]

PesynbTarel 00yueHus O JUCIUILTUHE
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110 JUIs ONpOOOBaHMS U iepepa

®dopmupoBanue u obecrieueHre
JIOKYMEHTO000POTA IO TEXHOJIO
THSM TepepadOTKU TBEPABIX 110
JIC3HBIX MCKOMAEMBIX




IaCMbIX

00TKH TBEPABIX IMOJIC3HBIX UCKO

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILINHE (MOIYITIO)

Tabnuia 3amoyHgeTCs B COOTBETCTBHH C pazaenom |1 Pabodeil mporpaMmbl TUCITUTUTHHBI
(Momyst).

HaumeHoBaHME OLIEHOYHOTO CPECTBA U P
KoHTponupyemble mianupyeMeie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS WCLUIUINHEI ITpoMesKyTouHas at
Texymuii KOHTPOJIb
TecTalus
Ounas popma 0OydeHUS
PI1 3HaHHUE : OCHOBHBIX THIIO o DK3aMEH B IACEMEH
B FOPHBIX MOPOJ, UX MUHE 1poc Hoit hopme
Chontinte pymbe 1 oo | 111 TexHOMOTIIECKIC CB [MpakTnyeckas pabo | Dx3aMeH B HUCHMEH
CHOBHBIC PYAHBIC M TIOPO 1 \jio1pa Munepanos u mun Tap p HOM (popMe
HbIE MUH bl ¥ OCHOB
FIHBIS Cpallbl i OCHO €paJbHOTO CHIPHSI. P
HBIE METOJIbI UX IIepepabo
DK3aMeH B MHUCbMEH
TKH, METOJIOB OIPOOOBaH Tect N
HOH (opme
usl ¥ IepepadoTKH
DOK3aMeH B INCbMEH
Ompoc o
HOW (opme
1.2. TlogroroBUTENbHBIE [IpakTtudeckas pabo | Dk3aMeH B MUCHMEH
TIPOTIECCHI Ta HOH (opme
DK3aMeH B MUCbMEH
Tecr o
HOH (opme
P12 YMeHue : onpeaenuTs B 0 Omoc DK3aMeH B IHCEMEH
Opa3suax ropHOH MOPOALI p Hoii hopme
HaJIMYME TOJIE3HBIX KOMIT
OHEHTOB U 00OCHOBATH U 1.3. OcuHoBHbIe oOoratute | [Ipaktudeckas pabo | Dk3aMeH B MUCHMEH
HPHUMEHHUTH METO HX Hep | JIbHBIE MPOIECCHI Ta HOH opme
epaboTKu, onpeeneHus
DK3aMeH B IMCbMEH
MHHEPAI0-THIECKOTO COC Tecr o
. HOW (hopme
TaBa 00pa3IOB TOPHOIL MO
POJIBI i METOJ[aMH O1pO6 o DK3aMeH B TUChbMEH
OBa-HHS ¥ NepepabOTKH I Tpoc HOM hopme
OPHBIX ITOPOJT
1.4. Bciomorarensuble 1 | IIpakTudeckas pabo | Dk3aMeH B MUCHMEH
poriecchbl Ta HO¥ (hopme
DK3aMeH B IMCbMEH
Tect o
HOW (hopme
DK3aMeH B IMCbMEH
Ompoc o
HOH (opme
1.6. O6orarurenbubie pa | [IpakTudeckas pado | Dk3ameH B MHCHMEH
OpuKHn Ta HOW (opme
DK3aMeH B MMCbMEH
Tect o
HOM (opme
PI3 HaBpIk : pa3pabarbiBaeT T Omboc JK3aMeH B IHCEMEH
€XHUYECKYIO M TEXHOJIOTH p Hoii hopme




1E€CKYI0 JOKYMCHTAIHUIO 1 [Tpaxtuueckas pabo | Dx3aMeH B IUCbMEH

15 onpoboBanus u nepep | 1.5. Kourpons u onpo6oB | 14 HOM hopme

abOTKM TBEPABIX HOJE3HB! | aHHE HA 0OOraTHTENbHBIX

X MUCKOIIaeMBbIX (abpukax Tecr DK3aMeH B IUCbMEH
HOH (opme

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM OJTale OICHUBACTCS 110
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIpOKEHHOW B Oaymax. MakcuMmainbHas cymma 0ayuioB 1o aucuuruimae (Moaynio) paBHa 100
Oamnam.

KauecTBo c(hopMHPOBAaHHOCTH KOMIIETCHIIUI Ha TAHHOM dTaIe OIEHUBACTCS 110 pe3ybTaTaM
TEKYIIMX U MPOMEKYTOYHBIX aTTECTAIMI MPU TTOMOIIY KOJTHYECTBEHHOU OIICHKH, BBIPAKEHHOM
B Oayutax. MakcumaiibHasi cyMMa 0ajuioB IO AUCIUIUIMHE (MOy o) paBHa 100 Gaiam.

]:HH YHe0HOH JeATebHOCT Pazpmen 1 Paznen 2 Paznen 3 Paznen 4 Paznen 5 Paznen 6 Hroro
IIpakTnueckas pabora 3 3 3 3 3 3 18
JlaGoparopHas paboTa 3 3 3 3 3 3 18
YcrHblii onpoc 2 2 2 2 2 2 12
CamocTosTebHAs paboTa 2 2 2 2 2 2 12
I;IPOMEDKyTO'-IHaH arrecTauu | 0 0 0 0 0 40
Hroro 3a 5 kypc 100

CyMmmMma 0asuioB, HAOpaHHBIX CTYIEHTOM IO BCEM BUJAaM y4e€OHOM IESITEIHOCTH B paMKax
JVCIATUTMHBI, TICPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOIUIICH.

CymMma OaiioB

OreHKa 110 IPOMEKYTOYHO
10 JUCLHII | ¥ aTTecTanuu

JIMHC

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMPIpOBaHHOCTI/I KOMIICTCHIIMHU

CTyneHT IeMOHCTPUPYET C(OPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMITETEHII
nii, 0GHapyKMBAeT BCECTOPOHHEE, CHCTEMATHUECKOE U INTyOOKOe 3HaHHE y4e
OHOro MaTepHaa, yCBOMI OCHOBHYIO JINTEPATYPY U 3HAKOM C JIOHMOJIHUTENIbH
ot 91 no 100 «OTIIYHOY 0if TUTEpaTypOid, pEKOMEHIOBaHHOH MPOTPaMMOi, yMeeT CBOOOJHO BEITIOJTH
STh IPaKTHYECKUE pabOThI, MPEIYCMOTPEHHBIE TPOrpaMMOi, CBOOOIHO oTiep
UpYET MPUOOPETEHHBIMH 3HAHUSMH, YMCHUSIMH, IPUMEHSET UX B CUTYalUsIX
TIOBBILICHHO# CII0KHOCTH.

CTyneHT IeMOHCTPUPYET C(OPMUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMITETEHIT
Hil: OCHOBHBIE 3HaHMSI, yMEHUS OCBOCHBI, HO JIOIYCKAIOTCsl HE3HAUNTEIbHbBIE

OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPH aHATMTHYECKHUX ONEPalnsiX, MepeH

oce 3HaHMil ¥ YMEHHMil Ha HOBbIC, HECTAH/IAPTHBIC CHTYaINH.

CTyIeHT IeMOHCTPHUpPYET ChOPMUPOBAHHOCTD AUCHUIUTMHAPHBIX KOMIIETEHI
Wii: B X0/ KOHTPOJILHBIX MEPOTIPUSTHH JTOMYCKAIOTCS 3HAYUTENbHBIC OLINOK
U, IPOSIBIISITCS] OTCYTCTBHE OTJCIBHBIX 3HAHUN, YMEHHI{, HABBIKOB 110 HEKOT
OPbIM JUCHUIIMHAPHBIM KOMIIETCHIUAM, CTYJACHT UCIIBITBIBAET 3HAYUTEIIbH

bIC€ 3aTPYAHEHUS IIPU OTIEPUPOBAHUMN 3HAHUAMH U YMEHUSIMU IIPU UX ITEPEHO
C€ Ha HOBBIC CUTYyallUU.

ot 76 mo 90 «XOPOIIO»

ot 61 no 75 «YZIOBIICTBOPUTEIHHOY

VY crynenra He chOpMHUPOBAHBI JUCIUILUTHHAPHBIE KOMITETEHIINH, TIPOSIBIISIET
Cs1 HEJOCTaTOYHOCTb 3HAHUI, YMEHHI, HABBIKOB.

JucuunianHapHble KOMIETeHIUH He copmupoBaHbl. [IposBisieTcst HonHoe
WJIN IPAKTUYECKH NTOJHOE OTCYTCTBHE 3HAHUH, yMEHHUH, HABBIKOB.

ot 41 o 60 «HEYIOBJIETBOPUTEIILHO

ot 0 o 40 «HEY/I0BJIETBOPUTEIHHO

CymMma 6amioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTLINHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBHH C TaOIUIIEH.



CymmMma Gano
B
0 TUCITAILIA

OrueHka 1o IPOMEK
yTO‘-IHOﬁ aTrecraiuu

XapaKTepI/ICTI/IKa KaueCTBa C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U

HE "
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JOTIOJTHUTEIILHOMN JIUTEpaTypoil, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aIaHuUs, IPE]
YCMOTPEHHBIE TIPOTPaMMOii, CBOOOTHO OTEepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD AUCIMIUTMHAPHBIX KOMIICTCHITHIA: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIS (1LHI/I6KI/I, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIHI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JHCIUILTHHAPHBIM K
HO» OMITCTCHIIHSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYHCHUS IPU OTIEPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3a4TCHOY /
ot 41 110 60 ey TOBICTBOPUTE V cryneHra He C(l)?pMPIpOB%HI:I JMUCHIUTUTHHAPHBIC KOMITCTCHIIHH, TPOSBISICTCS HETOC
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3a4TEHO» /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 KoHTpoOJIbHBII TeCT

5.1 TectupoBanue

Tect 1. TexHosioru4yeckue cBoiicTBa MUHEPAJIOB M MUHEPAJIbHOIO CHIPbS

3AJAHUA 3AKPBITOT'O TUITA C BBIBOPOM BAPUAHTOB OTBETA

Bb100p 01HOT0 HJIM HECKOJIbKUX BADHAHTOB 0TBETA

Bb100p 01HOT0 NPAaBHJILHOIO OTBETA
IIpouuTaiite Bonpoc uim 3aganue. Boidepure npaBuiIbHbINA 0TBETA, 3aNIUIINTE €I0 B

BHJIe OYKBBI

Bb100p 01HOT0 NPABHJILHOIO OTBETA

1. Yto saABJAdETCd OCHOBHOW IEJbLIO

OUCOUIINHBI  «O0oramenye MmoJe3HbIX

HCKOMAeMbIX» B MOJATOTOBKE FOPHOr0 HH:KeHepa?
a) M3ydyeHne MeTOI0B MOBBINIEHUS COACPKAHUS MOJIE3HOT0 KOMIIOHEHTA B PYy/IE 3a CUET
pa3ieNieHuss MUHEPAJIOB.
0) O0y4eHne MPOSKTUPOBAHUIO KAPHEPOB U IIIAXT.
B) M3ydeHne METOI0B CTPOUTEIHCTBA TOPHBIX TPEIIPUSTHH.
r) OcBOCHHE TEXHUKU OYPEHUS CKBAKHUH.

OTtBeT: A

2. Kakaga wu3

BelIECTBEHHOMY COCTaBy?
a) MuHepanornyeckuii cocTas.

XapaKTepPUCTHK MmoJe3HbIX uckonaembix HE

OTHOCHUTCH K



0) XMMHYECKUI COCTaB.

B) TekcTypa u CTpyKTypa py.ibl.

r) [Ipupoaa mone3Horo KOMIOHEHTa (MMPOCTOM 3JIEMEHT, OKCUJ, COJIb U T.1T.).
OtBet: B

3. K kakomy KJjaccy MmoJie3HbIX HCKONAaeMbIX 110 HA3HAYEHUI0 OTHOCUTCS KaAMEHHbIH
yrojan?

a) Pynueie.

0) ['oproune (kaycTOOHOTUTHI).

B) HepynHsie.

r) 'uapoMunepanbHbIe.

OtBet: b

4. Hcropuyeckoe pa3BuTHe O00OramieHUsi IMOJIE3HbIX HCKONMAEMbIX HAYajJ0Ch C
HEO0XO0UMOCTH:

a) [lepepaboTku HETH.

0) CHmKeHus Hepro3arpar Ha 100bIuYy.

B) [loBbIlieHUS colepkaHus MeTalsia B pyle Mepei IUIaBKOW (Hampumep, MPOMbBIBKA,
IpoOJIeHUE).

r) Co3ianusi KOMIO3UTHBIX MaTEPHAIIOB.

OtBet: B

5. KioueBbIM akTOpPOM, onpeaejsiiONMM BbIOOP MeTo1a 000raleHus, ABJIsIeTC:

a) ['myOuHa 3aneranvs MeCTOpOKICHUS.

0) KinmmaTtndeckue yclioBus pernoHa.

B) Paznnuusa B Qusmueckux wiM (UIMKO-XMMHUYECKUX CBOWCTBAX MHHEPAJIOB,
COCTaBJISIIOLIUX PYAY.

r) CTouMocTh 000pYAOBaHHUS.

OtBet: B

6. Uto u3 nepeunciennoro spasercs OMIEPAIIAEM o6oramenus, a ne npoueccom?

a) 'paBuTanimonHoe odoraieHue.

0) ®noramus.

B) MarautHas cenaparusi.

r) 'poxouenue (pazneneHue no KpynmHocTH).

Otser: I'

7. Kakoil TexXHOJIOTHYeCKHH MoKa3aTesb 00OralleHusi XapaKTepuzyeT CTeleHb
H3BJICYCHHS MOJIE3HOI0 KOMIIOHEHTA U3 MCXOAHOM PyAbl B KOHIEHTPAT?

a) V3BneueHue noiae3Horo KOMIOHEHTA.

0) Beixo KoHLIEHTpaTa.

B) Cozep:kaHue MOJIE3HOr0 KOMIIOHEHTA B KOHIIEHTpATe.

r) Crenenpb qpoOiaeHus.

OtsBer: A

8. Yto noHumMaercs Mo «000raTiMoOCTHIO» MOJIE3HOT0 HCKONaeMoro?

a) PerHOYHAs CTOMMOCTH KOHEYHOT'O KOHIIEHTpaTa.

6) TexHomoruueckass BO3MOKHOCTh U 3((HEeKTUBHOCTh €ro oOoraiieHus, onpeenseMas
MUHEPATBHBIM COCTABOM U TEKCTYPOH.

B) ['myOuHa, Ha KOTOpOIi 3aleraer pyJaHoe Telo.

r) CI0’XKHOCTh 100BIYH HCKOMIAEMOTO.

Otser: b

9. Cxema, Ha KOTOpOii NMOKa3aHA MOC/IEA0BATEJbLHOCTh ONEpPalUii M MPOLECCOB
oboraueHusi ¢ yKasaHueM 000py10BaHUsl, HA3LIBAETCS:



a) ['eosiornueckum pazpe3om.

0) Kaproii ropHbIx pador.

B) ['eHepalbHBIM IJIAHOM MIPEATIPUSTHSL.

r) [I[pyuHIMNHAIBHON TEXHOJIOTHYECKOU CXEMOM.

OtBer: I'

10. Oco0eHHOCTh MPOU3BOJACTBEHHOI Cpelibl TOPHO-000raTUTENbLHbBIX NpPeANPUusITHI
€ TOYKH 3pEeHHs TEXHOJIOTuU 000raleHus — 3To:

a) HeoOxo1uMocTh paboOThI TOJIBKO B 3aKPBITHIX TOMEIIECHUSX.

0) IlepepaboTka OONBIINX Macc MaTepuana ¢ HEOJHOPOIHBIM M IEPEMEHHBIM COCTABOM.
(ITpaBWIBHBIH)

B) Mcnonp30BaHue HCKITIOUUTEHHO PYIHOTO TPY/aA.

r) OTCyTCTBHE OTXO0/I0B IIPOU3BOICTBA.

OtBer: b

3AJJAHUE HA ONPEAEJIEHUE COOTBETCTBUA

IIpouuTajiTe BONPOC WIH TEKCT 3aJaHUA. YCTAHOBUTE NMPABHJIbLHOE COOTBETCTBHE
Me:kay d1eMeHTaMu. [IpaBuibHbIe 0TBEeTHI HANMUIINTE B BU/e OYKBbI H COOTBETCTBYIOLIEH
eil nudpobI.

11. YcraHoBuTe COOTBETCTBHE MeKAY KaaccupuKanuei mojae3HbIX HCKONAaeMbIX 110
NMPOMBINLIEHHOMY HCIOJIB30BAHUIO U TPUMEPAMU:

a) Pyanble nosje3Hble ncKonaemble

6) ['oproune mone3Hble HCKOMIaeMble

B) HepynHble nonesHsle nckonaemblie

r) ['unpoMuHepanbHbIe MoJe3HbIe UCKOTIAeMbIe

Bapuanrsbl:

1. Hedts, yromns, Topd

2. Xene3nas pyna, MeaHas pynaa, OOKCHTHI

3. [lozemMHbIe MUHEpATbHBIE BOJIBI, PACCOIBI

4. I'muHa, necoK, IpaHuUT, U3BECTHSIK

3anummre BoIOpaHHble HUGPHI 10 COOTBETCTBYIOIIMMH OYKBaAMM:

a 0 B r
2 1 4 3

12. YcraHoBHTE COOTBETCTBHE MEXKIY XapAKTEPUCTHKOH MOJ€3HOI0 HCKOMAeMOro U
eé onucaHueM:

a) MuHnepanorudyeckuii coctan

6) Tekctypa pynsl

B) CTpyKTypa py/sl

r) XUMHUYECKHUIl cOCTaB

Bapuanrsbr:

1. IlpocTpaHCTBEHHOE pACIIOIIOKEHUE MHUHEpAIbHBIX arperaroB B pyne (MaccUBHaf,
nosiocyatas v T.1.)

2. Busipl ¥ KOJIMYECTBEHHOE COOTHOIIEHWE MUHEPAJIOB B PYyI€

3. ®opma, pazMep U B3aUMHOE PaCIIOIOKEHNE MUHEPAIbHBIX 3€pEH

4. ConepxaHre XUMUYECKHUX 3JIEMEHTOB U COEAMHEHUN B py/Ie

3anummure BoIOpaHHble HUGPHI 0 COOTBETCTBYIOIMMH OyKBaAMM:

a 0 B r
2 1 3 4

13. YcraHoBuTE COOTBETCTBHME MEKAY METOAOM O000OrameHusi M (QPU3HMYECKUM
CBOICTBOM, HA KOTOPOM OH OCHOBAaH:

a) ['paBuTanimonHoe odoramieHue

0) MaruuTtHas cenapanus




B) dnoTarus
) DJIEKTpUYecKas cenaparus
BapuaHnrsbr:

1. Pa3nnumne B MarHUTHOM BOCIIPUMMYHMBOCTH MUHEPAJIOB

2. Pa3nnuune B cMauynBaeMOCTH IIOBEPXHOCTU MUHEPAJIOB

3. Paznuyue B JIOTHOCTH MUHEPAJIOB

4. Paznnuue B 2J€KTPUUECKON POBOJIUMOCTH WM 3apsJie MUHEPAJIOB

3anummre BbIOpaHHble HUGPHI 10 COOTBETCTBYIOIMMH OYKBaAMM:

a 0 B r
3 1 2 4

14. YcTraHoBUTE COOTBETCTBHE MY TEXHOJOTHYECKUM IMOKa3aTeleM 000rameHust
U ero onpeaeieHueM:

a) Beixon koH1eHTpaTa

0) ConepxaHue MOJIE3HOTO0 KOMIIOHEHTA

B) M3BieUeHne 1Moae3H0ro KOMIIOHEHTA

r) Crenenp oboramieHus

BapuanTtsi:

1. OTHOHIEHUE MacChl MOAYYEHHOI'O0 KOHIIEHTPATa K Macce UCXOIHOM PYZbl, BBIPAXKEHHOE
B IIPOLICHTAaX

2. KonuvecTBO moJIe3HOTO KOMIIOHEHTA B MPOAYKTE (pyZe, KOHLIEHTPATE), BRIPAXKEHHOE B
IIPOLIEHTAaxX

3. OTHOIIEHHUE COJIep KaHUs TTOJIE3HOTO KOMIIOHEHTA B KOHIIEHTPATE K €TI0 COJICPKaHHUIO B
HCXOIOHOM pyae

4. Jlons moje3HOro KOMIIOHEHTA, MEPeUIe/Iero U3 pyibl B KOHLIEHTPAT, OT OOIIETO €ro
KOJIM4YECTBA B pyae, BI)Ipa)KeHHaSI B HpOHeHTaX

3anummre BbIOpaHHble HUGPHI 10 COOTBETCTBYIOIMMH OYKBaAMM:

a 0 B r
1 2 4 3

3AJAHUSA OTKPBITOI'O THUIIA

BBoa pa3BepHyTOro orBeTa (TEKCTOBOE I0JIE)
IMpouyuraiire 3axanue. Hanuumure npaBuJIbHBIN 0TBET HANMIIKMTE B BU/IE TEKCTA
15. OnummuTe 0OCHOBHBIE LEIH Kypca «O0oramenne moJie3HbIX HCKOMAaeMbIX».

OtBer: OcHOBHasg 1ienb Kypca — cQOpPMHUpPOBaTH y OYAYIIEro rOpHOTO HHXKEHepa
CHCTEMaTU3UPOBAHHbBIEC 3HAHUA O TEOPETUUECKUX OCHOBAX U MPAKTUYECKUX METOIAX MOBBIIIECHUS
LEHHOCTH MHUHEPAIBHOTO ChIPbA. 3a/lauyd BKIIOYAIOT: M3YYEHHE BEIIECTBEHHOIO COCTaBa M
TEXHOJIOTHYECKUX CBOMCTB Py, OCBOCHHE IMPHUHIIUIIOB M IPOILIECCOB PA3JECICHUSI MHUHEPAIOB
(rpaBuTanus, hIoTalms, MarHUTHAS ¥ SJIEKTpUUYECKas cenapanus 1 Ap.), YMEHHE aHATU3UPOBATh
U BBIOMpPATh pallMOHATBHBIE TEXHOJOTHYECKHE CXEMBbI OOOTallleHHUs, a TaKKe OIEHHWBATh MX
3G (HEeKTUBHOCTh uepe3 KIIOUEBbIE TEXHOJOTHYECKHe ToKa3zaTenu (BBIXOJ, W3BJICUCHUE,
conepxanue). Kypc 3aknaapiBaer GyHIaMEHT Ui MPOSKTUPOBAHUS W YIPaBICHUS pabOTOMU
oboraTuTenbHbIX (HabpHK.

16. O0bsicHUTE, YTO MOHUMAETCSI MO «000raTUHMOCTBIO» MOJE€3HOI0 HCKOMAeMOro u
0T KaKkuX (paKTOPOB OHA 3aBUCHT.

OtBer: «O00OTraTUMOCTB» — O3TO TEXHOJIOTHYECKAsh XapaKTePUCTHUKA TOJIE3HOTO
MCKOMIaeMOr0, OTPaKAIOIIasl MOTEHIIMAIBHYIO BO3MOXKHOCTh U OXKUAAEMYIO 3P(PEKTUBHOCTH €TI0
pasneneHus Ha KOHIIEHTPAThl U OTXOJIBI C IOMOIIIBIO CYIIECTBYIOIMIUX METO10B oboramenus. OHa



He SIBIIIETCS IIOCTOSHHOW BEJIMYMHOM M 3aBHCHT OT KOMILICKCA reoJIoro-MUuHCPAJIOTHICCKUX
(hakTOpoB:

1. Munepanoruyecknii cocraB: Hanndue neneBbIXx MUHEPAIOB 1 MUHEPAJIOB-CITYTHUKOB.

2. Crpykrypa pyasl: PazMep 3epeH 1mosie3HbIX MUHEPAJIOB.

3. XapakTtep cpactanus: Tul u TeCHOTa CpacTaHHs MOJE3HBIX MUHEPAJIOB C ITyCTON
10po101 (CBOOOHBIE, CPOCTKOBBIE, TOHKOBKPAIIJICHHBIE 3€PHA).

4. Ousnyeckue u GU3NKO-XUMHUYECKHE CBOMCTBA: Pa3miuus B INIOTHOCTH, MArHUTHOM
BOCIIPUUMYUBOCTHU, CMAYUBACMOCTHU, BJICKTPOIIPOBOJHOCTH MCKAY HCHHBIMU U ITYCTBIMU
MHHEpaiaMu. Yem Oobliie 3TH pa3inudus 1 4eM OoJiee KpyIHbIe U CBOOOTHBIE 3epHA
MOJIE3HOT'0 MUHEpasia, TEM BBIIIE 000TraTUMOCTh PY/IbI.

Kpamkue memoouuecxue ykazanus
LIxana oyenku
Kpurepuu onieHuBaHusl YCTHOTO 0TBeTa (9K3aMEH)

Onenka 5 (35-40 6a110B) - OTBET MOKA3bIBAET IPOYHBIC 3HAHUS OCHOBHBIX IPOLIECCOB
U3y4yaeMol IpeIMeTHOH o00jacTu, OTIMYaeTcsl INIyOMHOW M MOJHOTOW PpAacKpbITHS TEMBbI;
BJIaJICHHE TEPMUHOJIOTMYECKUM alIapaToM; YMEHHE OOBSCHATh CYIIHOCTD, SIBIICHHUH, TIPOIIECCOB,
cOOBITHH, NlenaTh BBIBOABI M OOOOIIEHUS, JaBaTh apryMEHTHPOBAaHHbIE OTBEThI, IPUBOAUTH
IpUMEPBI; CBOOOTHOE BIIAJICHUE MOHOJIOTHYECKON PeUbl0, JIOTHYHOCTh M TOCIIEAOBATEILHOCTh
0TBETa; YMEHHE IPUBOAUTH PUMEPBI COBPEMEHHBIX MPOOIIEM U3ydaeMoil 00J1acTH.

Ounenka 4 (24-34 0anna) - orBeT, OOHApYXUBAIOLIUI IPOYHbIE 3HAHMSI OCHOBHBIX
IPOLIECCOB M3y4aeMOM NpeiIMeTHOM 00IacTH, OTIMYaeTCs IIyOMHOW M MOJHOTOW PacKpBITUS
TEMBI; BJIaJICHHE TEPMUHOJOTHYECKUM allaparoM; yMEHHE OOBSICHSTH CYIIHOCTH, SBIICHHA,
IpoILeccoB, COOBITUM, J1eNaTh BBIBOABI M 00OOILIEHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
NPUBOJNUTH TPUMEPHI; CBOOOJHOE BIIAJACHHWE MOHOJOTMYECKOW peYbl0, JIOTUYHOCTh U
[0CJIEeI0BATENbHOCTh 0TBeTa. OHAKO JOIMYCKAETCsl O/1HA - JIBE€ HETOYHOCTH B OTBETE.

Ouenka 3 (10-23 6as11a) — OTBET, CBUJIETEIBCTBYIOIINN B OCHOBHOM O 3HAHUU MPOIIECCOB
M3yd4aeMoil TpeaMeTHOW 00IacTH, OTIMYAIOLIUICS HEAOCTATOYHOW TIIyOMHONH W MOJIHOTOMN
PacCKpBITHS TEMbI; 3HAHHEM OCHOBHBIX BOIIPOCOB T€OPUH; c1ab0 CPOPMHPOBAHHBIMU HABBIKAMH
aHayu3a SIBJICHUH, MPOLIECCOB, HEIOCTAaTOYHBIM YMEHHUEM J1aBaTh apIryMEHTHPOBAHHBIE OTBETHI U
NPUBOJNUTH TPUMEPBI;, HEJAOCTATOYHO CBOOOIHBIM BJIAJ€HHEM MOHOJIOTUYECKOH pedblo,
JIOTUYHOCTBIO M MOCTIEI0BATEIbHOCTHIO OTBETA. [loMmycKkaeTcss HECKOJIBKO OIMOOK B COJIEpKAHUU
OTBETa; HEyMEHUE MTPUBECTH MTPUMEP Pa3BUTHS CHUTYAIlUH, TPOBECTH CBS3b C JPYTUMH aCTIeKTaMU
u3yyaeMoi 00J1acTH.

Ounenka 2 (0-9) 6anaa — orBeT, 0OHAPYKUBAIOLIMN HE3HAHUE MPOIIECCOB U3ydaeMOil
IPEIMETHOW 00JacTH, OTIMYAIOIIUNCS HETITyOOKHM PAaCKPBITUEM TEMBI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMM HABBIKAMU aHAJIM3a SIBJIECHUH, POILIECCOB; HEYMEHHEM
JIaBaTh apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIaJIECHHEM MOHOJIOTHUECKOW PeYbi0, OTCYTCTBHEM
JIOTMYHOCTH U TOCJIE0BaTeNIbHOCTH. JlomycKaloTesi cephe3Hble OMIMOKU B COAEPIKaHUM OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIeMaTUKH N3y4aeMOi 001acTH.

5.2 Bonpochl K 3K3aMeHy

6.1 BapuaHTbI BOIPOCOB K JK3aMeHY:

1. IIpormeccsl pymomoarotoBku. HazHadenwe omeparuii IpoOieHHs MaTepuana mepen
oboramenrieM. OCHOBHBIE CITOCOOBI M 3aKOHBI APOOJICHHUSI.

2. MonuduxaTtopsl mporiecca GproTanun, uX Ha3HaYeHHe U IPUMEHEHHE Ha MPAKTUKE.

3. OcHOBHBIE TEXHOJOTHYECKHE TOKa3zaTenu Tporecca (hIoTaluu, OMpPeaesICHuUs,
dbopmyrsl pacu?Ta. 3agayva.



4. I'poxouenue. Haznauenue onepauuu rpoxoueHue. Buapl rpoxouenus. 3¢ hekTuBHOCTh
IPOXOUYEHHUS.

5. ®u3nYecKue OCHOBBI AIEKTPUYECKOTO METOAA 000TaleHUs. DIEKTPUIECKUE CBOMCTBA
MUHepaJloB, uX Kiaccuukauug. Cunbl, JeMcTByOIME MNpU pa3feleHUd MHUHEpaloB B
IIEKTPONOJISIX.

6. OCHOBHbBIE TEXHOJOIMYECKUE II0Ka3aTeIN »HIIEKTPUUYECKOro MeToja oOoralieHus,
ompezaeneHus, popmyisl pacu?Ta. 3agaya.

7. OCHOBHBIE TUIIbI JPOOUIIBHBIX alapaToB. Y CTPOMCTBO U MIPUHIUI UX PaOOTHI.

8. Kinaccuduxanus muaepainos 1o ¢piaotupyeMoctu. CBsi3b BEIIECTBEHHOTO COCTaBa Py/I C
0COOEHHOCTBIO CXEM U PEKUMOB (IIOTALUH.

9. OCHOBHBIE TEXHOJIOTUYECKUE TIOKA3aTeNH (PIOTUPYEMOCTH MUHEPAJIOB, ONPEIeICHus,
bopmyinsl pacuéra. 3aaya.

10. Anmapats! st rpoxodenus. Kimaccugukanus rpoxoToB u 00JacTh UX NPUMEHEHHUS.
XapakTepuCcTHKa POCEUBAIOIINX MOBEpXHOCTEH. [IoHATHE (GKUBOTO CEUEHUS» IPOXOTa.

11. IIpuHnunuansHble cXeMbl (iaoTaroHHOro oboramenus. Kinaccudukanus onepanuit
¢uotaunu. CraguanbHble © KOMOMHUPOBAHHbIE CXEMbI 00OTALCHHUS.

12. OcHOBHBIE TEXHOJIOTMYECKHE MOKA3aTeNU CXeM (PIoTaruu, omnpeaeiacHus, GopMyIIbl
pacuéra. 3agaya.

13. M3menbueHue, Ha3HAUEHUE OIEpalvil B cXeMe pyAonoAroToBKU. OCHOBHbBIE THIIbI
MEJIbHUL], UX KOHCTPYKLMU U MPUHLUI JEHCTBUS: a) B 3aBUCUMOCTH OT THUIIA W3MEJIbYAOLIeH
cpensl; 0) OT criocoba pasrpy3Ku U3MEITLYEHHOTO IPOAYKTA U JIp.

14. ®noTanMoHHBIE PeareHThl, UX Ha3HAUCHHE U IPUMEHEHUE Ha IPAKTUKE.

15. OcHOBHBIE TEXHOJOIMYECKHE MOKA3aTeNIM MPUMEHSEMbIX PEareHTOB, ONpeieseHus,
dbopmynsl pacu?Ta. 3agaua.

16. ®uznueckrue 0OCHOBBI MArHUTHOT'O METOa 000ranieHus. XapakTepUCTHKa MarHUTHOT'O
noJisi. MarHuTHbIE CBOICTBA BEIIECTB.

17. I'panynoMeTpuyecKuil cocTaB, ClIOCOObI OIpeieeHus. XapaKTepUCTUKHU KPYITHOCTH.

18. OcHOBHBIE TEXHOJOIMYECKHE IIOKa3aTeIM MAarHuTHOrO MeToja oOoralieHus,
ompezaeneHus, opmyisl pacu?Ta. 3agaqa.

19. ®wusnyeckue OCHOBBI PaAMOMETPHUUECKOr0 MeTofa oOoramieHus. PeHt-
reHOpaguoMeTprueckoe U (HoTOMETpUUecKoe oloraimieHue. Y CTPOUCTBO U MPUHIIUI JACHCTBUSA
cenaparopoB. [IpakTuka mpuMeHeHHs Ha 000raTUTEIbHOM (habpHKe IIBETHBIX U PEIKUX METAIIJIOB.

20. OcHOBHBIC TOHSATHS W 3aJadd Ipollecca TPOXOUEHHUs. MexXaHu3M IMpolecca
rpoxoueHus. DQPPEKTUBHOCTb TPOXOYeHHUs, pacd€r. OCHOBHbIE (PAKTOPHI, BIHUAIOLIME HA
3¢ (PEKTUBHOCTH TPOXOUCHUS.

21. OcHOBHBIE TEXHOJIOTHYECKHE MTOKA3aTeNN PaJuOMETPUUECKOI0 METOo/1a 00OoTraIIeHus,
onpeneneHus, Gopmyisl pacyéTa. 3agayva.

22. XapakTepucTHKa W MPUHIUN PadOThl MApOBBIX MenbHHIL. OCHOBHBIE (aKTOPHI,
BIIUSIIOLINE HAa IPOU3BOAUTENBLHOCTD MeNIbHMIL. CIIOCOOBI OLIEHKH MPOU3BOIUTENBHOCTH MEJBbHUIL
110 TOTOBOMY KJIaccy.

23. Knaccudukamus MHHEpAJOB 10 MarHUTHBIM CBOWMCTBaM, KiacCHU(UKAIUs
cernaparopoB, IPUHLUN JIeHCTBUSA, BBIOOD, pacy?T.

24. OcCHOBHBIE TEXHOJOTMYECKHE ITOKA3aTelIM IIAapOBBIX MEJbHUII, ONpPEIEICHHUS,
bopmynbl pacuéra. 3aaya.

25. Ilpoueccsl CaMOM3MENBUYEHUs, OCHOBHBIE 3aKOHOMEPHOCTH IIpouecca. Y CIOBHS
MOJATOTOBKH CBIPBS K caMoM3MenbueHn0. Kycku kputudeckoi KpynHocTH. DakTopsl, BIUSAOMINE
Ha Mpoliecc caMou3MenbueHus. BeiOop u pacy€r MeabHUIL] CAMOU3METbYECHHUS.

26. ®a3pl puotanmonHON cucteMbl. TBEpaas daza, THAPOPUILHOCTS U THIPOGOOHOCTH
MHUHEPAITBHOW MOBEPXHOCTH. BiMsiHUE COCTOSHUS MHHEPATbHON MOBEPXHOCTH Ha aJCOPOIIHIO
pEeareHToB.

27. OcHOBHBIE TEXHOJIOTHYECKHE MTOKa3aTenu (a3 odoraiieHus, onpeaeneHus, Gopmyst
pacu?Ta. 3agauva.



28. BimsgHuMe TreHe3nca M BEUIECTBEHHOIO COCTaBa HAa TEXHOJIOTMUECKHUE CBOMCTBA
MHUHEPAJIOB M PE3yIbTaThl (PIIOTAIIMOHHOTO O0OTAIEHHUS.

29. Ilpomeccel 00€3BOXKMBAHHMA M THUICYJIABIMBAHUS, MX 3HAYCHHWE W POJIb TPH
o0oraiieHu MUHEPAJIBHOTO ChIPbsi. MeTo 1bl 00€3BOKUBAHUSI PY/I M IPOTYKTOB O0OTaIlIEHHUS.

30. OcHOBHBIE TEXHOJOTHYECKHE TOKA3aTENIN MPOIIECCOB 00€3BOKUBAHUS, OTIPEICIICHUS,
dbopmynel pacuéra. 3agaya.

31. IIpuHIUIIBI U TEOPETUYECKUE OCHOBBI OTCAIKH, LHUKJIbI OTCaAKUA. OCHOBHBIE THUIIBI
OTCaJJOYHBIX MAIIUH, YCTPOHCTBO, MPUHIIUI PAOOTHI.

32. Bnara, Buas! Biaru. O0mas KiaccupuKaiys MaTepuaioB U METOI0B 00€3BOKUBAHUS
MPOJYKTOB oOoTrameHus. Anmnaparsl.

33. OCHOBHBIE TEXHOJIOTHUYECKHE MTOKA3ATEIH MPOIECCOB 00ECIIBUIMBAHUS, OTIPEICIICHNUS,
dbopmynel pacuéra. 3agaua.

34. I'paBUTallMOHHBIE METO/BI: OOOTallEHHE B IOTOKE BOJbI, TEKYIIEH MO HAKJIOHHOMN
IUIOCKOCTH. AMIMAaparsl, yCTPONUCTBO, MPUHIIMII JCHCTBHUSL.

35. XapakTepucTUKa CTOYHBIX BOJ OOOTaTUTENbHBIX (aOpuk. Buabl 3arps3HeHuid, nux
JOIYCTHUMbIE HOPMBI B CTOUHBIX Bojax. Kiaccugukanns MeTo10B OYUCTKU CTOYHBIX BOJI.

36. OCHOBHBIE TEXHOJOTHMUYECKHE MOKa3aTeIH CTOYHBIX BOJ, ONpEACTCHHS, (OPMYIIbI
pacu?Ta. 3agaya.

37. I'paBuTanMOHHBIE METOJbI: oOoramieHue B TKENBIX cpenax. OCHOBHBIE THIIbI
CenapaTopoB, YCTPONUCTBO, MPUHIIMIT JCHCTBUS.

38. ®nortannonnpie MamuHbL. Kitaccugukanmsi COBpeMeHHBIX (IOTAMOHHBIX MAIIHH.

39. OcHOBHBIE TEXHOJOTUYECKHE MTOKa3aTeu, onpeaeneHus, Gopmynsl pacyéra. 3aiaya.

40. dnoTanMOHHBIE peareHThl, UX Ha3HaYeHUe U Kiaccudukanus. MexaHu3m IeicTBUs U
00yacTh MPUMEHEHHUSI.

41. Knaccudpukanus. Teopermdeckne OCHOBBI Tpomecca. OCHOBHBIE —ammapaThl,
YCTPOMCTBO Y NPUHIUIT JAEHCTBUS.

42. OCHOBHBIE TEXHOJOTHYECKUE IIOKA3aTEeIM ammaparoB OOOTalleHHs] B TSHKEIBIX
CYyCIIeH3UsIX, onpeaeneHus, popmysnsl pacuéra. 3amayqa.

43. Knaccugukamnus IMOJIE3HbIX HCKOMAEMBIX, UX XHMHUYECKUH M MHHEPAJOTHYECKHI
COCTaB, TEKCTYPHO-CTPYKTYpPHBIE XapaKTEPUCTUKH.

44. I'mppaBnuueckas kiaccudukamnus. CeTuMEHTAIlMOHHBIN aHaMu3. 3aKOHOMEPHOCTH
kinaccupukanuu. llkama u Moxyns ruapaBianueckod kiaccugpukanuu. Knaccudunupyrommue
YCTpOMCTBA.

45. OcCHOBHBIE TEXHOJIOTMYECKHE II0OKa3aTead  CEAMMEHTALMOHHOIO  aHalu3a,
onpeneneHus, GopMyisl pacyéTa. 3agayda.

46. Ilenp u 3amaum oOoramieHHs MOJIe3HBIX McKomaeMblX. Kimaccudukanus MeTooB U
nporueccoB odoramieHus. TeXHOIOrnYeCKHe CXEMBI.

47. Teopernyeckre OCHOBBI I'PaBUTALIMOHHBIX NporeccoB. CBOOOAHOE U CTECHEHHOE
najJieHue TeJl B cpesie, KOHEYHasi CKOPOCTh MaJIeHUs U €€ 3aBUCUMOCTh OT Pa3JInYHbIX (PaKTOPOB.
PaBHoOmagaeMocTh, K03((HUIIMEHT PaBHOMAJaEMOCTH.

48. OcHOBHBIE TEXHOJOTUYECKHE MTOKAa3aTeNIM IPABUTALIMOHHBIX IPOLIECCOB, ONPEIEIECHNUS,
dopmynsl pacuéra. 3agaya.

Kpamkue memoouueckue ykasanus

Ixana oyenku

Kpurtepuu onieHMBaHusi yCTHOT0 oTBeTa (9K3aMeH)

Ouenka 5 (35-40 6a/110B) - OTBET MOKA3bIBAET MPOYHBIE 3HAHUSI OCHOBHBIX ITPOLIECCOB
U3y4yaeMol TMpeIMeTHOH o00JacTu, OTIMYaeTcsl TNIyOMHOW M TOJHOTOW PACKPHITHS TEMBbI;
BJIAACHUEC TCPMUHOJIOTUICCKUM allltapaToM; YMCHUEC OOBICHSITH CYIIHOCTBD, HBJ’IGHI/If/i, Imponeccos,
COOBITHH, NlenaTh BBIBOABI M OOOOIIEHHUS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, MPHBOIUTH
IIPUMEPBI; CBOOOJHOE BIIAJIEGHUE MOHOJOTHYECKOM pedbo, JIOTMYHOCTh M MOCIIEA0BATENbHOCTh
0TBETa; YMEHHE IPUBOAUTH IIPUMEPBI COBPEMEHHBIX MPo0IeM u3ydyaemMoil 00JacTH.



Ounenka 4 (24-34 6anna) - orBeT, OOHAPYKUBAIOIIMK TMPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3Yy4aeMOW TPEIMETHON 00JIaCTH, OTJIMYAeTCA TIAyOWHOW M TMOJTHOTOW PACKPBITHS
TEMBI; BJIaJ€HHE TEPMUHOJOTHYECKUM alIaparoM; yYMEHHE OOBSICHSTH CYLUIHOCTH, SBIICHHIA,
MIPOLIECCOB, COOBITHI, N1eNaTh BBIBOABI U 00OOIIEHUS, JaBaTh apryMEHTHUPOBAHHBIE OTBETHI,
NPUBOAUTH TPUMEPHI; CBOOOJHOE BIIAJCHWE MOHOJOTMYECKOW peYbl0, JIOTUYHOCTh U
MocJe0BaTeNbHOCTh 0TBeTa. OIHAKO JAOMYCKAeTCs OJHA - ABE HETOYHOCTH B OTBETE.

Onenka 3 (10-23 6an1a) — OTBET, CBUAETEIBCTBYIOIINI B OCHOBHOM O 3HAHUHU IPOLIECCOB
M3y4aeMOW TPEeJIMETHOW 00JacTH, OTJIMYAIOIMUKCA HEAOCTaTOYHOW TJIyOMHON W TOJHOTOU
PACKpBITUSI TEMBI; 3HAHHEM OCHOBHBIX BOIPOCOB TEOPHUH; CI1a00 chopMUPOBAHHBIMU HABBIKAMU
aHaJM3a SBJICHUIA, IPOLIECCOB, HEJOCTATOUHBIM YMEHHUEM J]aBaTh apryMEHTUPOBAHHBIE OTBETHI U
NOPUBOANUTH TPUMEPBI; HEAOCTATOYHO CBOOOIHBIM BIIAJEHHEM MOHOJIOTUYECKOH pedblo,
JIOTUYHOCTBIO U MOCJIEIOBATENIbHOCThIO OTBETA. [lomycKkaeTcss HECKOJIBKO OLIMOOK B COJIEPKaHUN
OTBETA; HEYMEHUE NIPUBECTU IPUMEP PA3BUTHUS CUTYALH, IPOBECTH CBS3b C JPYTMMHU aCIIEKTaMHU
n3y4aeMoil obsacTu.

Onenka 2 (0-9) 6aniaa — orBeT, 0OHApPYKUBAIOLIUN HE3HAHUE MPOLIECCOB U3Yy4aeMOM
MpEeIMETHOM 00JIacTH, OTIMYAIOIIMNACS HErNTyOOKUM PacKpBITUEM TEMbl; HE3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPUH, HECOPMUPOBAHHBIMU HAaBbIKAMU aHAJIN3a SIBICHUMN, MPOLIECCOB; HEYMEHUEM
JaBaTh apryMEHTHPOBAaHHBIEC OTBETHI, CIA0BIM BJIaJIECHUEM MOHOJIOTUYECKOM PEUYbI0, OTCYTCTBUEM
JIOTUYHOCTH U IOCJEA0BATENbHOCTHU. JlomycKaloTcs cepbe3Hble OIMOKN B COJAEPKaHUU OTBETA;
HE3HaHUE COBPEMEHHOU MPOOIeMaTUKH N3y4aeMOi 00IacTH.

5.3 Bonpocsl k 3a4ery (ycTHasi popMma)

1. Uem BbI3BaHA HEOOXOAMMOCTH OINPEAETICHUS CPEAHETO TUaMeTpa KycKa pyabl?

2. Kakum pa3zmepom onpenensieTcss KpynHOCTh 3€peH NPU CUTOBOM aHanu3e?

3. YUTO MOKHO OIIPENEIUTh C TOMOILBIO CUTEBOr0 aHaIn3a?

4. Kak BiusieT yBeJIMYEHUE yIila 3aXBaTa Ha MPOU3BOJAUTEIBHOCTh IEKOBOW APOOUIKY U
CTerneHb pobieHus?

5. B 4?m Ha3HaueHue onepanuii rpoxoyeHus?

6. Kak MmoxHO onpenenuTs 3pGEeKTUBHOCTh IPOXOUYEHHUS MO Kiaccy -2.5 +0 mm?

7. [Touemy 1IeKOBbIE TPOOUITKH CO CIIOKHBIM KauaHUEM TMOABMKHOM IIEKH HE TPUMEHSIOT
JUI KPYITHOTO ApOOJIEHUs TBEPAbIX pya?

8. Uem xapakTepu3yeTcs IIKaga CUT?

9. Ilo kakoMy KJ1acCy KpYIHOCTH KOHTPOJIUPYETCS KPYITHOCTb U3MEIbYECHUS PYybl?

10. B xakoil 3aBUCHMOCTH HaXOASTCS KPYITHOCTb MUTAHUS, TPOU3BOUTENILHOCTh MEJIbHUIL
Y KPYITHOCTb U3MEIIbYCHHUS?

11. Yemy paBHO mpupallieHue rOTOBOr0 KJ1acca KPYMHOCTH MOCIIE U3MENTbUCHHS B KaXK 101
CEpHH OTBITOB?

12. Yto moHUMAETCS TI0JT U3MENHYAEMOCThIO PYAbI?

13. Kak BiausieT BpeMsi HaX0KI€HUs py/bl B MEJNBHUIIE HA TPYIHOCTh u3MenbueHus? Kax
3TO OTpaXaeTcs Ha MPOU3BOAUTEILHOCTH MEIbHUIIBI?

14. Kak 3aBUCHT cuia yzapa mapoB OT JIOTHOCTH IYJIBIIBI?

15. Kakas motHocTh myinbibl (oTHOomeHue T: 0K umu conepskanue TBEPAOIO B MYJIbIIE)
CUMTAETCSl ONITUMAIBHON JJIs BEJECHUS NPOIecca U3MEIbYECHUS?

16. Kakoit 00bEM 3aHMMAET MyJiblla BMECTE C IapaMu B MeJIbHUILIE?

17. B kakoM CKOPOCTHOM peXHMe paboTaeT MapoBas MelbHuUIa?

18. 3aBuCHT M X0/ IEKH CTOJIA OT KPYITHOCTH 000TamaeMoro Marepuana?

19. Kakue cuibl I€HCTBYIOT Ha 3€PHO TSKEJIOr0O U JIEFKOTO MUHEPAJIOB Ha cToe?

20. B yem HazHauenne HapudaeHuit?

21. Kak BiusieT yroj HaKJIOHA JIEKH CTOJIa HA TEXHOJIOTUYECKUE MTOKA3aTeNu Ipouecca?

22. Kak BiauseT pacxoji CMBIBHOW BOJIbl HA KAYECTBO KOHIIEHTpaTa?

23. B 4eM NOCTOMHCTBO M HEAOCTAaTKM KOHLEHTPALIMOHHOIO CTOJIA TNEpPEN APYyTrUMU
rpaBUTALMOHHBIMU anmnapaTamu?



24. B uém (pusnueckas CynHoCTh MpoLecca OTCaIKu?

25. Kakoe BiIusIHME OKa3bIBAET Cerperamus Ha Mpolecc OTCaaKu?

26.YeM oTaM4ar0TCsl KOHLEHTPATHI IEPBOI U BTOPOM KaMep OTCal04HON MallluHbI?

27. 3aBucuT U X011 AuadparMbl U 4acTtora e€ KojaeObaHui OT KPYIMHOCTH 00O0raiaeMoro
MaTepuana?

28. Kak cka3pIBaeTCs HEJOCTATOK M M30BITOK MOAPEHIETHON PyAbl HA TEXHOJOTHYECKUX
NOKa3aTessIX Ipouecca OTCaiku?

29. Kakoe BiIMsiHUE OKa3bIBAET MOCTEIb HA IPOLECC OTCAIAKHU?

30. JleiicTBUIO KaKUX CUJI IMOJIBEPraeTCs 4acTUIla MUHEpaja Ha BUHTOBOM cernaparope?

31. C kako# nenblii mogaéTcsi CMbIBHAS BOJIA B JKeJlo0 ceraparopa?

32. MOXHO JIi TIOJIyYUTh TOTOBBIA KOHIIEHTPAT Ha BUHTOBOM CEMapaTrope Mocje OJHOTO
npuéMa KOHIEHTpaluu?

33. Kak BAusitoT Ha MPOIIeCC Cemapaluu COACp>KaHue INIMHbBI U IIJIAMOB B MUTAHUU?

34. CymecTBYIOT JM OTPaHUYEHUS] B KPYMHOCTH 3EPEH TSKENbIX U JIETKUX MHHEPAJIOB,
HaIlpaBJIsieMbIX HA pa3JieJIeHue B BUHTOBOM cernaparope?

35. Kakyro posib Urpaer mpojosibHas U MOMNepevHasl MUPKYJISIUU Mpu 00OTalleHUH Ha
BUHTOBOM cerapaTtope?

36. HazoBuTe npeumymiecTBa BUHTOBOTO cenaparopa nepe APyruMu rpaBUTAMOHHBIMU
arnrapaTamu.

37. HazoBuTE OCHOBHBIE IMPOMBIIUICHHBIE MUHEPAJIbl CBUHIIA M IIUHKA, UX (U3NYECKUE
CBOMCTBA.

38. B ueM cyTb cxembl mpsiMOW ceneKTHUBHOU (hrotanuu? Ha3zoBuTe MOCTOMHCTBA K
HEJIOCTATKU ATOU CXEMBI M0 CPAaBHEHUIO C KOJJIEKTUBHO-CEJIEKTUBHOM.

39. Kaxkyro pounb mipu ¢uioTarnus urpaet kcanroreHat u T-807

40. B u?7M Ha3HaYeHHUE peareHTOB, MOJJaBAEMbIX B MEIbHUILY?

41. Ilpu KaKoii MIEIIOYHOCTH MYJIbITBI BEIETCS CBUHIIOBAS M LIMHKOBasA (protanuu?

42. Kakue peareHTbl UCIOJIBb3YIOTCS JJIs CO3AaHMsI LEIOYHOM cpe/ibl?

43. Kakue (hakTopbl BIUAIOT Ha mporiecc (urotarun?

44. C xako¥ 1eJIbI0 B IMHKOBYIO (hJIOTAIMIO TTOAAETCS MEIHBIN Kymopoc?

45. Kakue u3MeHeHHusl ClIeAyeT BHECTHM B PEareHTHBIM PEXUM, €CIU B PyAe, OMUMO
CyNb(PHUI0B IIMHKA U CBUHIIA, TPUCYTCTBYIOT M OKUCIICHHBIE MUHEPAJIBI?

46. V13 yero coCTOUT AJIEKTPOMarHuTHas CUCTeEMa MHAYKIIMOHHO-POJIMKOBOTO cenaparopa’?

47. Yem mOCTHTAETCS HEOJHOPOIHOCTh MArHUTHOTO TIOJIS B cermapaTope?

48. Kak BnusieT U3MEHEHHE CUIIBI TOKA, TI0JIaBaEMOT0 B 0OMOTKY KaTyIIIEK cenaparopa, Ha
TEXHOJIOTHYECKHE [TOKa3aTeIu mnpoiecca’?

49. B kakux €IMHHULIAX HU3MEpSAETCS HANpsHKEHHOCTh MATHUTHOTO TOJIA M MarHUTHas
BOCIPUUMYHUBOCTDH?

50. C xakoil LEenbI0 HArpeBaeTcs Marepuai Iepej] 3JeKTpuueckou cemaparmein? Kak
BJIMSIET CKOPOCTh BpAIllEHUsl OCAIUTEIBHOIO 3JIEKTPO/Ia Ha MOKa3aTesu mnpoiecca’?

51. B kakoM 1noJie MpoBOUTCA JEKTPUUECKas cernapanus’?

52. TlouemMy KOpOHUPYIOLIUI 3JIEKTPO/] BBIIOIHSIETCS B BUJE TOHKOM MPOBOJIOKHU?

53. Uto coboii nmpeacTaBnsieT KOpOHHBIN pa3psan? Korjga BoO3MOKHO ero BO3HUKHOBEHHE?

54. KakoBa ¢yHKIHS OTKJIOHSIOIIETO IeKTpoaa?

55. Kakue TpeOoBaHUS MPEIbABISIOTCS K MaTEpHAIy, HAMPABISIEMOMY Ha SJIEKTPHUECKYIO
cernapanuio?

56. [louemy B cyCHneH3MsIX PA3NMYHON IJIOTHOCTH MHHEPAJIbHBIE YaCTHUIIbI OCEHAIOT C
pa3HO# CKOPOCTHIO?

57. Kakue (hakTopsl 1 KakuM 00pa3oM BIIUSIOT HAa CKOPOCTh OCaXKIEHUS 4acTHIl?

58. B uem Ha3HaueHHE MHTEHCU(PHUKALIUH MpOIlecca CryIIeHUs ?

59. B pesynbTaTe AEUCTBUS KaKWX CHJI TMPOUCXOJUT arperupoBaHUE MHUHEPAIbHBIX
qacTui?



60. [Toyemy He BCSKHI AJIEKTPOIMUT WU MOJUMEP U HE IPU JIFOOO0H KOHIICHTpAlUU NaET
YBEJIMYEHUE CKOPOCTH OCAXKAECHUS YaCTHUIL?

61. Yto co0oif MpeaCTaBISAIOT SIBICHUS KOATYJISALUUU U QIOKYISAIUU?

62. B yeM cOCTOUT NPAaKTUYECKOE UCIIOIb30BaHUE IIOJIYUEHHBIX Pe3yIbTaToOB?

63. MOXXHO 1M NPOBOJAUTH HECKOJIBKO pa3 MOJPSA COKpALICHHs, MUHYS OIEepaliio
nepeMelBaHus MaTepuana?

64. Uto Ha3bIBaeTCs CpeAHEN MM MPEACTAaBUTEIBHON POOOii?

65. OT KaKuX MmapaMeTpoB 3aBUCUT MUHUMAaJIbHas Macca MpoobI?

66. C xako 11eJ1bI0 IPOBOJATCS MUHEPATOTMUYECKUM U XUMUUYECKUN aHAJIN3 Py/bl?

67. Jlo xaKkoi KpyIHOCTH CJIE€yeT U3MeNIb4YaTh MpoOy pyAbl WM IPOAYKTHI 00OralieHus,
HaIpaBJIIEMYIO HA XUMUYECKUM aHanu3?

68. Kakoit cmoco0 mepeMemmMBaHUS M COKpAlICHUS  PEKOMEHAYeTCs  JJIA
TOHKOM3MEJIbUEHHOT0 MaTepuaa?

Kpamxue memoouueckue ykazanus

Ilxana oyenku

Kputepun oneHuBaHus YCTHOTO 0TBeTa (YcmHbiil onpoc)

10-12 6anJ10B - OTBET IOKa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX MPOLIECCOB U3Yy4aeMOH
NOPEIMETHOW OO0JIACTH, OTJIMYACTCS TJIyOMHOW M TIONHOTOH pPAaCKpBITUS TEMBI; BIIAJCHUE
TEPMUHOJIOTMUECKUM allnapaToM; yMEHHE OOBSICHATh CYIHOCTb, SIBICHHH, IPOLIECCOB, COOBITHIA,
JIeNIaTh BBIBOJBI M 000OIIEHUS, JaBaThb apryMEHTHUPOBAHHBIE OTBEThI, NPUBOJIUTH IPUMEPHI;
CcBOOOJIHOE BJaJIeHME MOHOJOIMYECKOW peublo, JIOTMYHOCTh U MOCJE0BATENbHOCTh OTBETA;
YMEHHE MTPUBOJIUTH IPUMEPBI COBPEMEHHBIX IIPOOJIEM U3ydyaeMoil 001acTu.

7-9 6as1a - 0TBET, 0OHAPY KUBAOLMI POUYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB U3y4aeMOil
NPEIMETHOW OO0JIACTH, OTJIMYAETCS TJIyOMHOW M TIOJMHOTOH pPACKpBITUS TEMBI; BIIAJCHUE
TEPMUHOJIOTMUECKUM allapaToM; yMeHHe O0BSICHATh CYIIHOCTb, SIBJIEHUI, IPOLIECCOB, COOBITHIA,
JieN1aTh BBIBOJBI M 000OIIEHUs, JaBaThb apryMEHTHUPOBAHHBIE OTBETHI, IMPUBOJIUTH IPUMEPHI;
CcBOOOJIHOE BJaJICHME MOHOJOIMYECKOW pEubl0, JIOTUMHOCTh W IOCJIEIOBATEIbHOCTh OTBETA.
OpHako 10ImycKaeTcsl 0JiHa - 1B€ HETOYHOCTHU B OTBETE.

4-6 0ajs1a — OTBET, CBUETENbCTBYIOIMI B OCHOBHOM O 3HAaHUM IMPOLECCOB M3ydaeMoil
peIMETHON 00J1aCTH, OTJINYAIOIINICS HEJOCTaTOYHON INTyOUHOM U MOJHOTON PacKpPBITUS TEMBI;
3HaHUEM OCHOBHBIX BOIIPOCOB TE€OpHUH; Ci1ab0 c(HhOPMUPOBAHHBIMHU HaBBIKAMHU aHAJIM3a SBJICHUH,
IIPOLIECCOB, HEAOCTATOYHBIM YMEHHMEM J1aBaTh apryMEHTHPOBAHHbIE OTBEThl U TPUBOAUTH
IOpUMEpbI; HEJOCTATOYHO CBOOOJHBIM BIIAJIEHUEM MOHOJOIMYECKOW pPEUbl0, JIOTUYHOCTBIO U
MOCJIEI0BATENbHOCTRIO OTBeTa. Jlomyckaercss HECKONbKO OHIMOOK B COAEpPKAHUM OTBETa;
HEYMEHHE ITIPUBECTU IPUMEP DPAa3BUTUS CHUTyallMd, IIPOBECTH CBA3b C JPYrMMHM acleKTaMu
n3y4aeMoil obsactu.

0-3 f6anaua — oTBeT, OOHAPYKUBAIOUIMIM HE3HAHHE MPOLECCOB M3y4aeMOM IMpeIMETHOM
o0nacTy, OTIMYAlOIIMKiCcd HErNIyOOKMM pPAacKpbITUEM TEMbl; HE3HAHHEM OCHOBHBIX BOIIPOCOB
TEOpHH, Hec(HOPMHUPOBAHHBIMM HaBbIKAMM aHajHM3a SBJICHUH, MpPOLIECCOB; HEYMEHHMEM JaBaTb
apryMEHTHPOBAHHbIE OTBETHI, CIA0OBIM BJIAJIEHHEM MOHOJOTMYECKONW pPEUYbl0, OTCYTCTBUEM
JIOTMYHOCTH U TIOCJIE0BaTeNIbHOCTH. JlomycKaloTes: cephe3Hble OUIMOKU B COAEPIKaHUM OTBETA;
HE3HaHUE COBPEMEHHOU MPOOIeMaTHKHN U3ydaeMon 00J1acTH.

5.4 Ilpumepsnl 3agaHuii A5 BHINOJHEHUS NPAKTHYECKHUX padoT

5.2 Ilpumepnl 3a1aHuii K padoTam

Padora 1. [TogrotroBuTensHbIC MPOIECCHL: APOOICHUE U TPOXOUYCHHE.

Pa6ora 2. [loaroToBUTENBHBIN MPOLIECC - U3METBYECHHUE B IAPOBON METBLHUILIE
Pa6ora 3. Paznenenue cmecu MUHEPaAJIOB Ha KOHLIEHTPALIUOHHOM CTOJIE

Pabora 4. Pazgenenue cmecu MuHepasoB B 1uadparMoBoil OTCal0uHOMN MallliHe
Pa6ora 5. Paznenenue okucu MUHEpaJIOB HA BUHTOBOM CerapaTope



Padora 6. ®norarus cynb(hUIHON CBUHIIOBO-IIMHKOBOH PY/IbI

PabGora 7. PazneneHne cMecu MUHEpPAIoOB Ha MarHUTHOM HMHAYKIIMOHHO-POJIMKOBOM H
KOPOHHO-3JIEKTPOCTATUUECKOM CeIapaTopax

Padora 8. l3ydeHuwe BIMAHHS pa3IUYHBIX (PAKTOPOB HA CKOPOCTh OCAKICHUS
MUHEPaIbHBIX YaCTHI]

PadoTa 9. CocTaBieHrue cXeMbl COKpAIICHUS U pa3jiesika IPoOkl pyAbl I X HMHUYECKOTO
aHanusa

Kpamxue memoouueckue yxkazanus

IlIxana oyenku

LIxana oyenku
Banssr Onucanue
CTyaeHT 1eMOHCTPHUpPYeT CHOPMUPOBAHHOCTD AUCLHUIUTMHAPHBIX KOMIIETEHIMH, OOHAPYKUBAET BCECTOPOHHEE, CH
cTeMaTH4ecKoe U rry0oKoe 3HaHue yuyeOHOro MaTepuaia. Bce paboThl BRIOIHEHB! HA OTJIMYHOM IpodeccroHanb
16-18 HOM ypoBHe. CTyAEHT BBIIOJHSIET PadOTHI B OTBEICHHBIH CPOK. BrImoHseT TpedyeMble paboTH Ha 3aHATHSX, a Ta
KXKe 3aBepiraeT paboTy caMocTosTenbHO. [IpoBoIUT caMOCTOSATEIbHBIH TOMCK IOTOTHUTENIHEIX HCTOYHUKOB. Pa
00TaeT C OCHOBHOH M JNOTIOJIHUTENBHOH JINTEPATypOH.
OOyyaromuiicst Moka3aj MOJHOE 3HAaHHE TEOPETUYECKOT0 MaTepHalla, yMEHHE CaMOCTOSATEIBHO BBINOIHATH PabOT
y, HO JIOITyCKaeT eAUHIYHbIE OIINOKH, HCIpaBIsIeMble Tocie 3aMedanus npenoaanareist. CIlocoOeH kK caMocTosITe
JHFHOMY TIOTIOJTHEHUIO M OOHOBJICHHUIO 3HAHUH B X0/I¢ JalbHEHIIeH yueOHOH paOboThl 1 podecCHOHATBHON AesSTeN
BHOCTH.
CTyzeHT BBIONHSCT PabOThl HA 3aHATHSAX, a TAKXKE 3aBepIIaeT paboTy caMOCTOSTENbHO. YaCTHYHO IPOBOJHUT CaM
OCTOSITENIBHBIN ITOHUCK JJOIIOJIHUTEIBHBIX HCTOYHHKOB. Pab0oTaeT ¢ OCHOBHOM M JONOJIHUTEIBHOH JIUTEPATypOH.
CTyzeHT IeMOHCTpHpPYeT c(hOPMUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIINIT Ha HEJJOCTaTOYHOM YPOBHE, J0ITy
CKAIOTCS OMIMOKY B BBHIIOJTHEHUN paboT, IPOSBIISIETCSI OTCYTCTBUE OTAENBHBIX 3HAHUI U yMeHHH. JlomyckaeT cyy
€CTBCHHBIEC OIMIMOKH, UCIIBITHIBACT 3aTPYAHEHHS U JOITyCKAeT OIINOKH MPH BBIMOIHEHUH PabOTHI, BBIIONHSET €€ IT
6-10 PH TIO/ICKa3Ke TperofaBares. Biageet 3HaHHEM OCHOBHBIX Pa3eloB, HEOOXOAUMBIX JUIS JalbHEHIIero o0y4eHu
51, 3HAKOM C OCHOBHOM U pEKOMEHIOBAaHHOH JINTEPAaTypOH, pEKOMEHIOBAaHHOM POTrPaMMO.
CTyzeHT He yCIIeBaeT BBIIOJHSTE paboTy B OTBEAECHHBIH CPOK. BrIMomHseT paboThI Ha 3aHATHSAX, HE 3aBepIlacT pa
60Ty caMmocTosITeNIbHO. He IpoBOIUT caMOCTOSTENBHBII MOUCK JOTIOJHATENEHBIX HCTOYHHUKOB.
V cryznenra He cOpMHUPOBAHBI TUCIUIUIMHAPHBIE KOMIIETEHIINH, IIPOSIBISAETCS HEIOCTATOYHOCTD 3HAHHH, YMEHUH
, HaBBIKOB. CTyJEHT JEMOHCTPUPYET CYIECTBEHHBIE TPOOENBI B 3HAHUSAX OCHOBHOTO y4eOHOTO MaTepHaa, J0Iyc
KaeT rpyOble OMMOKY B OCHOBHBIX MOHSTHUSIX U NIPU BBINOTHEHNUH paboT. CTyIeHT HEeyJOBICTBOPHTENHHO BHITOIH
sieT paboty. BemonaseT He Bco paboTy. He paboTaetr caMocTOATEIBHO.
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