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Padouasi nporpamma aucuumnanHbl «KoMriekcHas mepepadoTKa MOJE3HBIX MCKOIa-
eMBIX» pazpaboTaHa:
-B cooTtBercTBHM ¢ TpeboBanmsimu OI'OC BO crnenmamureT MO CHENHAIBHOCTH

21.05.04 «"opHOoe nenoy», yrBepkaeHHOTo nprukazoM MuHoOpHayku Poccun Ne 987 ot 12 aB-
rycra 2020 rona,
- Ha OCHOBAaHMH Y4€OHOTO TUTaHa CHEIHANINTETa Mo crenuanbHocTH «21.05.04 «["opHoe

JIEJI0» HANPaBJIEHHOCTH (Mpoduiib) «OboraiieHne Nojae3HbIX HCKOTAeMbIX).

CocTaBHUTEND K.T.H., JOLCHT B.b. KyckoB

PaGouasi mporpaMmma paccMoTpeHa M 000peHAa Ha 3acelaHuK Kadeapbl 00oraleHus
nosie3HbIX nckomaembix ot 02.02.2021 r., mpotokos Ne 13.

3aBenyromuii kadeapoit I.T.H., npodgeccop T.H. Anekcanaposa
o0oraieHus MoJIe3HbIX
HCKOTIAEMBIX

Pabouan nporpamma corJjiacobaHa:

HavansHuk oTnena
JUIEH3UPOBAHUS, AKKPETUTAIIUN U 10.A. JIybpoBckas
KOHTPOJISI KauecTBa 00pa3oBaHUs

HauanpHHUK OTHEIa METOIUYECKOTO

A 1O. Poma"HuukoB
obecrniedeHus yueOHOro mpoiiecca




1. HEJU U SAJAYU JTUCIUITITTUHBI

Heab n3yuyeHus AUCHHUILIMHBI. GOPMUPOBAHUE y CTYICHTOB 0a30BBIX 3HAHUI B 00ja-
CTH 00OTaIleHNUs] U KOMIUIEKCHOU MepepadOTKH IMOJIE3HBIX HCKOMAEMbIX,; MTOJATOTOBKA BBIMYCK-
HUKOB K PEIICHUIO MPOPECCHOHANBHBIX 3a/a4, CBI3aHHBIX C BOMPOCAMU OOOTAIICHHS U KOM-
MJICKCHOM MepepaboTKH MOJIE3HBIX HCKOMIAEMBIX, T.€. (hopMUpOoBaHUE Y 00YyUaIOMIEerocs MOJHO-
r0 U MPABWJIBHOTO TPEICTABICHUS O POJIA U 3HAYCHUH OOOTAIleHUs W KOMILJICKCHOU Imepepa-
OOTKH IOJIE3HBIX HCKOMAEMBIX B c(hepe MaTepruaIbHOTO MTPOU3BOCTBA; 3HAKOMCTBO CTYICHTOB
C OCHOBHBIMHU TIPOIECCAMH, TPOUCXOSAIIMMH TTPU 000TAIEHUH U MepepadOTKe MOJIC3HBIX HC-
KOITaeMbIX, KOHCTPYKIIHSIM U OCOOEHHOCTSM PabOThl OCHOBHBIX aIiapaToB, UCIOJIb3YEMbIX IS
JTHUX LICICH.

OCHOBHBIMH 3ala4aMM JUCHUIUIMHBI SIBJSAKTCHA: HW3YYCHHE OCHOBHBIX IPOIECCOB
oborareHus U mepepabOTKH MOJIE3HBIX UCKOMAEMBIX: TaKHX Kak, MOJArOTOBKA py/ K oboraie-
HUIO; TPaBUTAIMOHHOE, ()JIOTAIIMOHHOE, MarHUTHOE 00OTAICHHS, SJICKTPUICCKUE U CIICIIUAITb-
HBIE METOJIbI 00OTAaIIEHUS; KOMOMHUPOBAHHBIE METObI O0OTAIEHHUS; BCIIOMOTaTEIbHBIE MPO-
[[ECChl; METa/Typrudeckas 1 XUMHUYECKasi MepepadoTKa MOJEe3HBIX HCKOMAEMbIX; OBIAJCHUE
METO/JaMH pacueTa U BbIOOpAa OCHOBHOT'O OOOPYIOBAaHMS JIs pEaM3allMUd TEXHOJIOTMYECKOU
CXeMbl 00OTaIleHHs; TOPHOH M 000TaTUTEIIPHOW TEPMHHOJIOTHEH, HAaBBIKAMHU HCIIOJIb30BAHMS
MPUKIIATHBIX KOMIIBIOTEPHBIX MPOTPaMM, HCIOJIb3YEMbIX ISl pacyeTa TEXHOJIOTHYECKUX CXEM
oOorarmeHus 1 nepepadOoTKH MOJE3HBIX UCKOMAEMBIX, a TAK)Ke MOJICIHPYIONINX padoTy amrma-
paTtoB; GOPMUPOBAHUE MPEACTABICHUS O CTPYKTYPE M B3aUMOCBSI3UM KOMILJICKCOB TIO JOOBIUE,
oboramieHny U mnepepaboTKe MOJE3HBIX HCKOMAaeMbIX M HMX (PYHKIIMOHAIBHOM Ha3HAYEHUHU;
(dbopMHUpOBaHKUE TPEACTABICHUS O COBPEMEHHOM COCTOSIHUM OOOTaTUTEIBHBIX METOJOB U Me-
TOJIOB TMEpepabOTKU MPOIYKTOB, MOJYYCHHBIX B XOJA€ OOOramieHus, IpOAYKTOB U MYyTAX HUX
pa3BUTHA.

2. MECTO B CTPYKTYPE OIIOII BO

Hucnunnuna «KoMriekcHast mepepadoTKa MOJE3HBIX UCKOMAeMBbIX)» OTHOCUTCS K YacCTH,
dbopMupyemasi ydacTHHUKaMH OOpa3oBaTENbHBIX OTHOIICHWI OCHOBHOW MpodeccHOoHaNbHOM
00pa3zoBaTeNbHONW MPOTPaMMBI TIO CHENUATbHOCTH «[ OpHOE Ieno», HampaBIeHHOCTH (TIPO-
¢uip) «O0oramieHne MoJxe3HbIX HCKOMAeMbIX» U U3yJaeTcs B 9 cemecTpe.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 110 JUCHUIIIMHE
MOAVYJIIO), COOTHECEHHBIE C IVIAHUPYEMBIMU PE3YJIbTATAMU
OCBOEHUSA MPO®ECCUOHAJBHON OBPA3OBATEJIBHOMN NPOI'PAMMBI

IIponiecc m3ydenuss aucuuiuiHbl «KomrmekcHas mepepadoTKa IMOJIe3HBIX HCKOTIae-
MBIX» HaIlpaBJIeH Ha (JOPMUPOBAHUE CIETYIOMNX KOMIIETEHIU:

DopmMupyeMbIe KOMIETEHIINT

KO)I 1 HAUMCHOBAHUEC MHIUKATOpA

Conepxanue Kon xomre-
JOCTH>KEHHS] KOMIIETEHIIUU

KOMIICTCHIINU TSCHIOUHN
Crnioco0eH aHamu3upoBaTh ITIKC 3.1. 3naer: B3auMOCBs3H, QYHKIIMOHAIb-
Y ONTUMU3HPOBATH CTPYK- HOE Ha3HauYeHUE KOMILIEKCOB 10 MepepaboTke 1
TYpYy, B3aUMOCBA3H, 060ran1eH1/1}0 ITIOJIC3HBIX UCKOITAEMBIX U COOT-
(YHKITMOHATTFHOE Ha3HA- BETCTBYIOIIUX MPOU3BOACTBEHHBIX 0OBEKTOB
YECHUEC KOMIIJIEKCOB IIO IIC- IIpU MPOCKTUPOBAHNU, CTPOUTCIIBCTBE U PECKOH-
pepaboTke u 000TaIIEHUIO KC-3 CTPYKIIUHU C Y4ETOM TpeOOBaHHI parlioHaTbLHON
MOJIE3HBIX UCKOMAEMbIX U 1 0€30MacHOM OpraHU3aluy TPYIOBOTO MPOIIEC-
COOTBETCTBYIOIIMUX MTPOU3- ca
BOJICTBEHHBIX 0OBEKTOB [TIKC 3.2. YmeeT: aHaIM3UPOBATh U ONITUMH3H-
IIpYU IIPOCKTUPOBAHUH, pOBaTh CTPYKTYpPY, B3aUMOCBSA3H, ()YHKIIHO-
CTPOUTENILCTBE U PEKOH- HaJIbHOE Ha3HAUY€HHE KOMIUIEKCOB IO repepa-
CTPYKIMU C YYETOM Tpe- 00TKe 1 00OTalIeHHIO MOJIE3HBIX HCKOMTAEMBbIX U
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DopmupyeMbIE KOMIETEHIIMU

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa

IICHUS TTOJIE3HBIX MCKOTIa-
eMbIX U UH(pOopMaluu, mo-
JIy4EHHOH B XOJ€E caMo-
CTOSITEJIBHBIX MCCIIEI0OBA-
HUH

Coneprxanue Kox xomire-
IIOCTHYKEHUS KOMIIETEHIIHA
KOMIIETEHI[HA TEHIAA
OOBaHUI TPOMBIIIICHHON COOTBETCTBYIOIIMX IMPOU3BOJICTBEHHBIX 00BEK-
M DKOJIOTHYECKOI Oe3- TOB, MIPOBEPSATH COOTBETCTBUE pa3padaThiBae-
OITACHOCTH MBIX IPOEKTOB U TEXHUYECKOW TOKYMEHTAIIUH
CTaHJapTaM, TEXHHYECKUM yCIIOBHUSIM H HOpMa-
TUBHO-TEXHUYECKUM JIOKyMEHTaM
[1IKC 3.3. Brajeer: mpakTUYeCKMMH HAaBBIKAMU
aHaJIM3a U ONTHUMU3AINH CTPYKTYPHI, B3aUMO-
CBsI3M, PYHKIIMOHAILHOTO Ha3HAYCHUS KOM-
IIJIEKCOB T10 TIepepadoTKe U 000TaIIeHHIO T10-
JIE3HBIX UCKOTIAEMBIX M COOTBETCTBYIOIIHUX TIPO-
M3BOJICTBEHHBIX 00BEKTOB IPU CTPOUTEILCTBE U
PEKOHCTPYKITNH C Y4eTOM TpeOOoBaHUH TIpO-
MBIIIIEHHONA U DKOJOTMYECKOH 0€30acHOCTH
Croco0eH KOpPEKTUPO-
PP P [IKC 7.1. 3uaer: - TEXHOJIOTHUIO 00OTAIEHUS
BaTh CYLIECTBYIOIIYIO
OCHOBHBIX BHJIOB ITOJIE3HBIX MCKOIAEMBIX HA
TEXHOJIOTHIO 00OTaIlEHHs o
OCHOBE TEOPETUYCCKUX 3HAHUN B 001aCTH 000-
MMOJIE3HBIX UCKOITAEMBIX Ha
raleHns MOJIE3HBIX NCKOIaeMBIX
OCHOBE TCOPETHUYECKUX
. [TIKC 7.2. YMeeT: npuMEHSATh TEXHOJIOTHIO 000-
3HaHWi B 001acTu odora- [IKC-7

TraleHuA OCHOBHBIX BUI0B ITOJIE3HBIX MCKOIIAC-
MBIX.

[TIKC 7.3. Bnageet: BbIOOpa TEXHOJIOTHHA 000-
raileHus OCHOBHBIX BUOB MOJIE3HBIX HCKOMae-
MBIX.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBbI

4.1. O0beM IUCHUIIMHBI U BU/IbI y4eOHOH padoThI
OOmiast Tpy10eMKOCTh AuCHUIIUHBI «KoMIulekcHas mepepaOoTka MOJIE3HBIX HMCKOIae-
MBIX)» COCTaBIISIET 3 3a4eTHBIX equHuIbl 1 108 ak. gaca.

Buj yueOHoii padoThl Bcero ak. yaco 9

AyIuTOpHBIE 3aHATHS (BCEro) 68 68
Jlexumm 34 34
[TpakTnueckue 3anstus (I113) 17 17
JlaGopatopusbie padotsl (JIP) 17 17
CamocrositesibHass padora cryaentoB (CPC), B Tom 40 40
qyucie:
Pedepar 10 10
[ToaroToBka K 1a00paTopHbIM paboTam 8 8
[ToaroToBKa K MPaKTUIECKUM 3aHSTHSIM 8 8
[ToaroroBka k nud. 3avery 12 12
Bua npomexyTouHoii arrectanuu - 1ugd. 3aver (J13) 3 3
O01mast Tpy10eMKOCTb 1 CIUTIJINHbI

aK. yac. 108 108

3a4. ell. 3 3




4.2. Cogepxanue TUCUMIIIMHBI
Y4eOHBIM TUTAHOM TPEAYCMOTPEHBI: JICKIIUH, J1a00opaTopHbIe PabOTHI, MPAKTUYSCKUE
3aHATHS U CAMOCTOsITEIIbHAs padoTa.

4.2.1. Pa3neynl AMCHMILIMHELI M BUALI 3AHATHI
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HauMeHoBaHue pa3aesa JUCHHUILIN- £ 8 8 2z =
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OCHOBHBIE ITOHATHA 00 00OraIleHNN U
1 KOMILIEKCHOM repepaboTke MHHEPAIIb- 9 2 7 - 2
HOTO CHIPBSI
2 IToaroroBka ChIpbsi K 00OTAIICHHUIO 22 4 4 8 4
OCHOBHBIE OIlepalii KOMILUIEKCHOHN
3 pall 3| 8 | 6 9 10
OIPaObOTKHU TOJIC3HBIX UCKOTIAEMBIX
4 BcnomoratenbHbie oniepanyun 16 6 - - 10
5 KomekcHas nepepaboTka MUHEpaib- 28 | 14 i i 14
HOTO CHIPbsI U IPOJTYKTOB 00OTaIleHus
HTroro: 108 | 34 17 17 40

4.2.2. Conep:xkanue pa3aejoB THCHUILINHBI

Ne | HaummenoBaHue pa3- . TpyroemkocTh
CoaepixaHue JIeKIIHOHHBIX 3aHATHH
/1 aeJia B aK. yacax
1 | OcHoBHbIe TIOHATHSA 00 | OCHOBHBIE MOHATHS 00 0OOTAlEHUH U Tie- 2
o0orameHn W KOM- | pepaboTKe MOJIe3HBIX UCKomaeMbIixX. [Tomnes-
TJIEKCHOM TepepaboT- | Hble HCKOMaeMble U UX POJib B cepe maTe-
K€ TIOJIE3HBIX HCKOMNAa- | pHUAJIbHOTO MPOW3BOJACTBA. Ha3Hauenue
€MBIX oOorareHust U nepepaboTKH MOJIE3HBIX UC-
komaembix. Kiaccudukaius mone3Hbx uc-
Komnaembix. [1oAroTOBUTENBHBIE, OCHOBHBIE
u BcrioMorarenbHble omeparuu. CoBpe-
MEHHBIE TeHJICHIIUU U TEPCIIEKTUBBI Pa3BU-
TUsl oOoraiieHus: U nepepaboTKH MOJIE3HBIX
HCKOTMAEMBIX.
2 | [loaroroBka mosie3Hslx | HasHaueHWe TOATOTOBUTENBHBIX —OTepa- 4
UCKOMaeMbIX K obora- | muii. pobnenue. Craguu npoOieHus, cxe-
IICHUIO MBI JipoOseHusi. OCHOBHBIE BHUIBI APOOH-
nok. I'poxouenue. Ih(HEeKTUBHOCTL TPOXO-
yeHus. Bunabl rpoxoroB. M3menbueHne.
Buner menpaun. Knaccudukanus. Bumbt
KJIaCCU(UKATOPOB.




n/n

HaumeHoBaHue pas-
aesa

Couepma}me JEeKINOHHBIX 3aHATHM

TpynoeMkocTh
B aK. yacax

OcHoBHBbIE Ollepanuu
o0orareHus mojes-
HBIX UCKOIIAeMBbIX

I'paButanimonnoe oboramieHue. OCHOBHBIC
IIPOIIECCHI U alIaparhl.

®droTaoHHOE oborareHue.
Marautable  Metonasl. OCHOBHBIE BUIBI
MarHUTHBIX CENAapaTOpPOB.

DieKTpUYecKue METOAbl oborarnenus. Bu-
(b1 CeraparopoB.
CrnenuanbpHple  MeETOABl  OOOramnieHus.
KomOuHupOoBaHHBIE METO/Ibl O0OTAIICHHSL.

8

BcrnomorarenbHbie
orepanun

OO6e3BokuBaHue u cymka. Ha3naueHue
MPOIIECCOB U aIMapaThl JUIsl UX OCYIIECTB-
nenusd. IIpueynaBnuBanue. Ouucrka cTou-
HBIX BOJI U XBOCTOBOE€ X03siCTBO. OKYyCKO-
BaHUE TOJIE3HBIX UCKOMaeMbIX. bpukeTupo-
BaHMeE, arjoMepanus U OKOMKOBaHUE.

KommnekcHas nepepa-
00TKa MUHEPaAJILHOTO
CBIPbsI U IPOJIYKTOB

[TonsiTHe 0 MeTamTyprudeckoi nepepadbor-
K€ TIOJE3HBIX HCKomaeMmbix. Kiaccuduka-
uus metaiuoB. Ilupo- m ruapomeramtyp-

oOorareHns

FMYECKHUE IIPOLIECChl, MPUMEHSIEMbIE IpPU
MOJTy4YEeHUU METaJJIOB.

Meramnyprust yepHbsIx MeTauioB. Ilomyde-
HUE 4YyryHa M JOMeHHas IulaBka. KoH-
CTPYKLUUHU ¥ NPUHIUN JEHCTBUS MapTEHOB-
CKHX I€4el, KOHBEPTEPOB U JIEKTPOIEUEH.
be3noMenHbIe mpoLecChl MOyYEHUs Kele-
3a.

[Tonyuenne wmenn, nukensa. Ilomyuenue
anoMuHMs, Maraus. [lonydyenne Tutana.
[lepepaboTka HEMETAUIMUECKUX IOJIE3HBIX
uckonaemsix. Ilepepaborka yrms. Kokco-
BaHUE YTJIS.

IlepepaboTka TOPHO-XMMHUYECKOTO CHIPBS.
[Tonyuenuun ynobpenwii.

14

Hroro:

34

4.2.3. lIpakTuyeckue 3aHATHSA

Ne .t

Ne pa3znena
JUCHUIIJINHBI

HanMeHoBaHMe NpaKTHYECKUX PadoT

TpyaoemkocTs
B aK. yacax

1

1

OnpeneneHre TEXHOJIOTHMUECKUX IOKa3aTemneit
oOorameHus

7

2

Pacuer cxem I[pOGJ'IeHI/IH IOJIC3HBIX HMCKOIIac-
MBIX.
PacueT cxeM HM3MeIbYSHHS I0JIE3HBIX HCKOIIae-
MBIX.

4

Pacyer cxeM rpaBUTaIMOHHOTO OOOTAICHUS
MOJIE3HBIX UCKOIIaCMBbIX.
Pacuer cxeM MarHMTHOTrO OOOraIlleHHS IT10JIE3-

HBIX UCKOITaCMBIX.




Pacuer cxem ¢rmoranmoHHOro oOoramieHus Mo-
JIC3HBIX MCKOTIAEMBIX.

UTOI'O: 17

4.2.4. JlabopaTopHbie padboThI

Ne Ne pasnena ucim- HaumeHnoBaHu# J1a00paTOPHBIX padoT Tpynoemkocte
IJIMHbI (uac.)
1 2 OrnpeznenieHne KPyImHOCTH MaTEPHAIIOB. 9
Omnpenenenre OCHOBHBIX MOKa3aTesei paboTh
JTPOOHJIOK.
OnpeneneHre OCHOBHBIX TOKa3aTeleld TPOXo-
YEeHHUS.
OnBITH H3MEITBYCHMUS.
2 3 OnbITEl MATHUTHOI'O O0OTaIEHNS. 8
OnbIThI (IIOTALIMH.
Hroro: 17

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HX

B xozne 0OyueHus: npuMeHsoTCS:

Jlekuu, KOTOpBIE SABJIAIOTCS OJJHAM W3 BOKHEHIIINX BUJOB YUCOHBIX 3aHATHIA M COCTABIISIOT
OCHOBY TE€OPETHYECKON MOJrOTOBKM O0ydaromuxcs. Llenn JeKInoHHbIX 3aHATHi: -1aTh cUcTeMa-
TU3UPOBAHHBIC HAYYHbIE 3HAHMA IO JUCLMIUIMHE, aKIIEHTUPOBAaTh BHUMAHUE HA HAauOoJIee CIIOXK-
HBIX BONPOCAX JAUCLHUIUIMHBL, -CTUMYJIMPOBATh AKTUBHYIO [103HABATENIBHYIO AEATEIBHOCTh 00y4a-
IOLIHUXCS, CIOCOOCTBOBATh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIIJIEHUSI.

JlabopaTopHsblie padoThl. Llenu 1abopaTopHbIX paboT: yriayOUTh U 3aKpEeNHUTh 3HAHUS, TO-
Jy4EeHHbIE Ha JIEKLIUSAX U B IIPOLECCE CaMOCTOATENHLHOM paboThl 00yyaromuxcs ¢ yueOHo! 1 Hayy-
HOH JIUTEepaTypoil Ha TEXHOJIOTMUECKOM 000pY/JOBaHHH.

IIpakTuyeckne 3aHsaTUA. Llenm npakTHYeCKMX 3aHATHI: COBEPUICHCTBOBATb YMEHHS U
HaBBIKM pEIIEeHUs] MPaKTUYeCKUX 3a/1ad. [ JTaBHBIM COEp)KaHHEM 3TOro BHJAa Y4EOHBIX 3aHATHH
ABJISIETCS] paboTa KaXJI0ro 00y4Jaronerocs Mo OBJaJCHHUIO0 MPAKTUYECKUMU YMEHUSIMU U HaBbIKa-
MU TIpO(ECCUOHATBHON eATEBHOCTH.

Koncynpranum (Texymiasi KOHCyJbTallusl, HakaHyHe TUQQ. 3aueTra) sBISETCS ONHOU M3
¢dopM pykoBoICTBa yueOHOM paboTOM 00yJarOIMXCsl U OKa3aHHUsI UM TIOMOILM B CAMOCTOSITEIIbHOM
W3y4eHUHU Mareprasa JUCLUUIUIUHBI, B JIMKBUAAMHA UMEIOIINXCS MTPOOEIOB B 3HAHUSX, 33/10JKEH-
HOCTEH 10 TEeKYIINUM 3aHATHSIM, B TIOATOTOBKE MUCHbMEHHBIX PA0OT (IPOEKTOB).

Teky1ye KOHCYIbTAMK MTPOBOJSTCS NPENoAaBaTesieM, BEAYILIUM 3aHIATUS B y4eOHOM TpyI-
TI€, ¥ HOCAT KaK MHIUBHUYaJIbHBIN, TaK U TPYIIIOBON XapakTep.

CamocrosiTteibHass padoTa 00y4aloIIMXCsl HalpaBjieHa Ha YINIyOJCHUE M 3aKpeIuIeHHe
3HAHUH, MOTYYEHHBIX Ha JIGKUUSIX U JAPYTUX 3aHATHUSX, BHIPAOOTKY HABBIKOB CaMOCTOSTEIBHOIO
AKTHBHOTO MPUOOPETEHUSI HOBBIX, JIOTIOHUTENBHBIX 3HAaHHM, MOATOTOBKY K MPEACTOALIMM y4eo-
HBIM 3aHATHSIM U ITPOMEKYTOUYHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEACTBA JUIA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUSA JTNCHUIIJINHBI

6.1. OueHoYHbIE CPEACTBA I CAMOCTOSITEILHONH PadOThl M TEKYIIEro KOHTPOJIS
ycneBaeMoCTH
Pazgen 1 OcHoBHbBIE MOHATHS 00 000ralieHUH U KOMILJIEKCHO mepepadoTKe 1moJie3-
HBIX HCKOIAaeMbIX
1. YUto Takoe mojie3Hoe ucKonaeMoe?
2. Kaxune BUIbI MOJIE3HBIX UCKONIAEMBIX BEI 3HaeTe?




3. Kakue Buapl TBEpABIX MOJIE3HBIX UCKOMaeMbIX Brl 3HaeTe?
4. Yto Takoe oOOramieHue mojae3HblX HCKOMaeMbIX ?
5. [lepeuncnure 0CHOBHbIE METO/IbI OOOTAIIEHHUS MTOJIE3HBIX HCKOMAEMBbIX.
6. Kakue npoayKThl Mosy4aroTcs B X0ze 000ralieHus MoJIe3HbIX HCKOMAaeMbIX ?
7. Yto Takoe KOHIIEHTpaT?
8. UTto Takoe XBOCTHI?
Pa3nen 2 [loaroroBka chbIpbsi K 000rameHuIo
1. JInst 9ero Hy>KHBI MOATOTOBUTEIHHBIC OTIEPAITUH?
2. YUto Takoe apobieHue?
3. Ilepeuncnure OCHOBHBIE BUIBI IPOOHIIOK.
4. OnumuTe NPUHILIMI JEHCTBUS IEKOBOM IPOOMIIKH CO CIIOKHBIM KauaHHE HICKH.
5. OnummTe NPUHIMI ASHCTBUS KOHYCHOM JPOOMIIKH KPYITHOTO JPOOICHHUS.
6. OnuimuTe TPUHLKI ACHCTBUS U3MENbYAIOIINX BAJIKOB BHICOKOTO J1aBJICHUSI.
7. YTto Takoe caMOM3MEeIbYCHHE?
Pa3nesn 3 OcHoBHbBIE onepaluy KOMILIEKCHOM MepepadoTKH M0J1e3HBIX HCKOMAaeMbIX
1. Yro Takoe rpaBUTALIMOHHOE OOoraieHue?
2. B yem npeumyIiecTBa U HEJOCTATKU IPABUTALIMOHHOTO 00OTaIEHUS?
3. [To xakuM (pU3MYECKUM CBOMCTBAM IMPOUCXOAMT Pa3fClICHUE MATCPUAIOB IIPH I'PABH-
TAlMOHHOM OOOTaIeHUH?
4. JInst KakuX MOJIE3HBIX HCKOMAEMBIX HCIIONB3YIOT TPABUTAIIMOHHOE OOOTalieHue?
5. Kakue u3BeCTHBI TpaBUTAIIMOHHBIE ITPOLIECCHI?
6. Uto takoe orcaaka?
7. Yto Takoe ¢ioTarmoHHoe oboraiieHue?
8. B yem npemmyImiecTBa ¥ HEIOCTATKH (DIIOTAIIMOHHOTO 0OOTAICHUS?
9. Jlns KaKuX MOJIE3HBIX UCKOMAeMbIX HCTIONB3YIOT (prioTaninoHHoe oboramieHue?
10. Kakue n3BeCTHBI BHJIBI (DIIOTAIIMOHHBIX PEareHTOB?
11. Jlnst yero ucnonb3yroT (IoTalOHHBIE peareHThl coouparenun?
12. OnummTe TPUHIIKAIT JSHCTBYS THEBMOMEXaHHIECKOH (hIIOTAI[MOHHON MAITUHBI.
13. OnummmTe NPUHIMI JEHCTBHUS KOTOHHON (hIOTAIIMOHHON MaITUHBI.
14. Yro Takoe MarHuTHOE oOoraiieHue?
15. JIns kakuXx MOJIE3HBIX UCKOMAEMBIX UCTIOIB3YIOT MAarHUTHOE oboramieHue?
16. nummTe MpUHIUT eicTBUs 6apabaHHOTO MPOTUBOTOYHOTO MarHUTHOTO CemapaTopa.
17 Yo Takoe sieKTpUUeCcKas cemaparus’?
18. OnummmTe MPUHIIKIT JSHCTBHUS KOPOHHO 3JIEKTPOCTATHIECKOTO Ceraparopa.
19. Kakue u3BeCTHBI Cliel[HalIbHbIE METOIbI 0OoramieHus?
20. Yto Takoe paguoMeTpuueckoe odoraiieHme?
21 YTo Takoe KOMOMHUPOBAHHBIE METO/IbI OOOTAIIEHHUS MTOJIE3HBIX UCKOMAeMbIX ?
Pa3nes 4 BennomoraresibHbIe onepanun
. Kakuie n3BecTHBI BCrioMOTaTeIbHbIE TIPOIECCHI?
. Uto Takoe 00e3BOKMBAHUE U JJI YEr0 OHO HYKHO Ha oOoraTuTeabHOu padbpuke?
. Kakue u3BecTHbI oneparuu 00e3BOKUBaHUS?
. Uto Takoe agpeHupoBaHue?
. Uro Takoe cryuienue?
. OnuiuTe TpUHIMT ASUCTBHUS TTpecc-PuIbTpa.
. JIss 4ero Hy>KHBI OTleparfi OKYCKOBaHUS?
. Uto Takoe OpukeTupoBaHue?
. Uto Takoe arjaomeparus?
10. Yro Takoe okoMKOBaHHE?
11. OnummuTe cxeMy OKOMKOBaHUS >KEJIE3HBIX PY/.
Pa3znen 5 KomiuiekcHasi mepepadoTka MHUHEPAJIBbHOIO ChIPbsi M MPOAYKTOB 000ra-
LIeHHU S
1. Kakue Bunsl metaiioB Brl 3Haete?

OO ~NOoO Ul WN P



O 03O L B W

6
yeTa)
6

. Kak ncrons3yrorcss OCHOBHBIE BUABI METATIOB?

. Kakue ocHoBHBIE crtocoObI OTyueHHs MeTa/uIoB Brl 3HaeTe?

. OnuumuTe TEXHOJOTHIO MOJYUYEHHUS YyTyHa.

. Uem crainp oT/IMYaeTcs OT 4yryHa?

. Kakue ocHoBHBIE criocoObI OTy4YeHus cTaiau Bel 3HaeTe?

. OnumuTe KUCIOPOAHO-KOHBEPTOPHBINA CIIOCOO MOITYYEHUS CTANH.
. Kak nmostygaroT MeTajuin4eckyro Meapb?

. Kak nonyvarot xokc?

.2. OneHo4HbIe CpeACTBA IJIsl POBEJACHUs] POMEKYTOUYHOH aTTecTanun (aug. 3a-

.2.1. IlpumepHbIil NepeyeHb BONPOCOB/3aJaHuil A8 MOATOTOBKU K AuddepeHun-

poBaHHOMY 3adyeTy mo aucuuiinHe «KommiekcHasi mepepaGoTka moJjie3HbIX HCKOIAae-

MBIX».

CoNoOA~WNE

O N
~AWNEO

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

JlaTh ompeneneHuo 00oraieHUe TOJe3HBIX UCKOMTAeMBbIX.

VYka3aTh B UeM 3HaUeHHE 00OTalleHus MOJE3HbIX HCKOMAaEMBIX.
Ha3zBatb 11t 4ero Hy»HbI TOATOTOBUTENIBHBIE ONIEPALIUH.
[lepeuncnuTh MOATOTOBUTEIBHBIC ONIEPAIUH.

[TepeurciuTh OCHOBHBIE O0OTATUTEIILHBIE OTICPALIHH.

[lepeuncnuTh BCioMoraTeIbHbIE ONIEPALIH.

Kak M0OXHO onpeenuTs TpaHyJIOMETPUIECKHI COCTaB MaTeprasioB?
Uro Takoe npobienue?

Yro Takoe cTeneHb apoOacHus?

. Uem npoOseHue oTiinyaeTcs OT U3MEIbYEHUS?

. B ueM npeumyiiecTBa meKOBBIX IPOOUIIOK Mepe]] KOHYCHBIMU?

. B uem npeumyiecTBa KOHYCHBIX IPOOMIIOK 10 CPAaBHEHHIO CO LIEKOBBIMU?

. Uto Takoe nemagHoe 3epHo?

. Kakast nmpumepHo creneHb aApoOieHHs y LIEKOBBIX APOOUIIOK AJisi KPYIMHOTO Jpoliie-

HuA?

Uto Takoe u3MeabYeHue?

Kakwue BuIbI METBHUI OOBIYHO UCHIONB3YIOT Ha 0OoraTUTENsHOM (hadprke?

Urto Takoe MeThHUIIA CAMOU3METHLYCHHUS?

Yro Takoe rpoxoueHue?

JJIst 9eTo MCIIONB3YIOT ONEPAIHH TPOXOYCHHS Ha 000TaTUTEIBHON (hadbpuke?
HazBaTb OCHOBHBIE BHIBI TPOXOTOB.

Jyist dero dare BCero nmpuMeHsIeTCs THApaBIHIecKas Kiaccudukarys Ha 000TraTuTeb-
HOM (abpuke?

Ha3Batb OCHOBHBIE BHJIBI KITACCU(DHUKATOPOB.

OnucaTh NPUHIUN EHCTBUS THIPOIUKIIOHA.

J151s yero Hy»kKHBI OCHOBHBIE ITPOLIECCHI (OTepaii) odborameHus?

JlaTh onpeneneHne MOHATHIO TPAaBUTAIIHOHHOE 0OOTalleHue.

B yem npeumymiecTBa ¥ HEJOCTATKH IPABUTAIIMOHHOTO 00OTaICHHS?

JIJist KaKuX MOJIE3HBIX UCKOMAEMBIX UCTIONIB3YIOT TPaBUTAIIMOHHOE 0OorameHue?
[TepeynciuT rpaBUTAIMOHHBIE MPOIIECCHI 0OOTAIICHHS.

Ornucath mpoiecc OTCaIKU.

OnucaTte NPUHLIMN ACHCTBUS BO3AYIIHO MyJIbCAIIMOHHOW OTCAI0YHON MAILIWHBI.
Jlath ompenenenue mporeccy o0oramieHne B TSHKEIBIX CpeIax.

Yto Takoe yTSKEIUTENb U KaKUe YTSHXKEIUTEH Yalle BCEro UCIOJIb3YIOT Ha IPAaKTHKE?
[TepeyncnuTh OCHOBHBIE BHJIBI TSKEIOCPEIHBIX CEMapaTOpPOB.

Onucath NpuHIUNI pabOThl KOHLIEHTPALIMOHHOTO CTOJIA.

OrnucaTh MPUHIUN TIEHCTBUS OE3HATIOPHOTO IIEHTPOOEIKHOTO KOHIIEHTPATOPA.
Onucarb MPUHIAT JEHCTBUS CKPYOOep-OyTaphl.



37. lath omnpesenenne MOHATHIO (JI0TallMOHHOE O0OoTaleHHE.

38. Ha3BaTh npenMyIecTBa U HeIOCTATKU IOTAIIHOHHOTO 00OTaIeHUSI.

39. Ha3Barb 0cHOBHBIC BU/IBI ()IOTAIIMOHHBIX PEAreHTOB.

40. JInst 9ero ucnoib3yroT (GI0TallMOHHBIE PeareHThl cooupaTenun?

41. 1511 4ero UCIONb3YIOT ()JIOTAIMOHHBIC PeareHThl BCICHUBATEIN?

42. TlepeyrcIuT OCHOBHBIC BUJIBI (DIIOTAIIMOHHBIX MAIITUH.

43. Onucath MPUHIUI JEHCTBUS MEXaHMUECKUX (DIIOTAIIMOHHBIX MAIlUH.

44. Onmcarh NPUHIIMIT JSHCTBUS THEBMOMEXaHMYECKUX (PIIOTAIIMOHHBIX MAIIIHH.
45. Onucatb MPUHIAI JCHCTBUS ITHEBMATHYECKUX (DIOTAIIMOHHBIX MAIIIWH.

46. JlaTh onpeaeneHUI0 MOHATUIO MATHUTHOE O0OTaIlCHHE.

47. ]l KaKuX TOJIC3HBIX HCKOMAEMbIX UCIIONB3YIOT MArHUTHOE oOoraiieHue?
48. TlepeurcnIUTh CHIIbHOMArHUTHBIC MUHEPAJIBI.

49. Ha3BaTh OCHOBHBIE CITIOCOOBI CO3/1aHUsI MATHUTHOTO TTOJISI.

50. /IaTh onpeneneHI0 TIOHATHIO ICKTPUYECKas Cermaparusi.

51. Kakue crocoObl 3apsIKu 4aCTHIL PH SJICKTPUIECKOH cerapaiui 00bIYHO HCIIOJIb3YIOT-

cs?

52. Kakue MeTo/p1 000TrameHns: OTHOCSTCS K CHeIHAIBHBIM?

53. JIist KaKuX MOJIE3HBIX MCKOIAEMbIX UCIIOB3YETCS paAHOMETPpHUIECKOE oOoraiieHne?
54. Yto Takoe KOMOMHUPOBAHHBIC METObI OOOTAIICHUS?

55. Onucarp npouecc KyyHOro U YaHOBOT'O BbIILIETAYMBaHUS.

56. [lepeuncnuTh BCIIOMOTaTEIbHBIEC OTIEPAIIHH.

57. IlepeuncanTh MpOIECChl, IPUMEHSIEMbIE I 00€3BOKUBAHUSI.

58. Onwucars npotiecc GUIbTPAIUH.

59. Ha3Batp npenmy1iecTBa npecc-GuibTpoB MO CPaBHEHUIO BaKyyM-(DHUIBTPAMH.
60. 11151 uero Hy>KHO NbUICYJIaBIMBaHUE HAa 000raTUTENIbHON (habpuke?

61. Ha3BaTh anmaparsl, UCTIONb3yEMbIE JIJIs TTBUICYIaBIHBAHUSI.

62. Uto Takoe XBOCTOXpaHUIHUIIIE?

63. [s1s1 9ero Hy>KHO OKYCKOBAHHE TTOJIE3HBIX UCKOITaeMbIX?

64. Yro Takoe OpukeTupoBaHue?

65. Yro Takoe armomepanus’?

66. UTo Takoe OKOMKOBaHUE?

67. Jly1st KaKuX MOJIE3HBIX HCKOTIAEMBIX OOBIYHO HCITONB3YIOT OKOMKOBaHUE?
68. Ha3zBaTh OCHOBHBIE BUbI METAIITYPTUYECKUX IPOLIECCOB.

69. Ha3oBuTe uepHbIC METAILIHI.

70. Onucatp npolrecc MoJTy4eHus yyryHa.

71. Ha3BaTh poJib KOKCa B TJOMEHHOM MpOIIECCE.

72. Yem ctanb OTJIMYAETCS OT YyryHa?

73. Onucarph KUCIOPOTHO-KOHBEPTOPHBIN CIIOCO0 MOTyYSHHS CTAITH.

74. Onucath IpoLecc MONy4YeHUs ATFOMUHHUS.

75. Onucatp mporiece MoaydeHus MeIu.

76. Onucath IpoLecc MOJIy4YeHUs KOKca.

77. Paccka3aTh Kak MO>KHO MCIIOJIb30BAaTh TOPIOYHI CIIaHEII.

78. Onmucatp Kak MOJy4aroT IPOCTOi U JBOWHON cynepdocdar.

6.2.2. IIpumepHbIe TecTOBbIE 3aaHus K 1ud (. 3adeTy:

Bapmuanr 1
Ne Bonpocsl BapuaHTbI 0OTBETOB
1. Koneunas nens mnpo- | 1. IlomydyeHne TOHKO N3METBLYEHHON MacChl.
mecca oboramenus | 2. IlomydeHue KOHIIEHTPATOB.
pYIBL: 3. TlomyuyeHHe YHCTHIX METAIIJIOB.
4. TlonyyeHue CrjIaBOB METAJIOB.
2. 3anaqa MIOArOTOBU- | 1.YMEHBIINTH KPYIIHOCTD PYABI.
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Bomnpocsl

BapuaHTb! 0TBETOB

TENBHBIX  MPOIECCOB
oOoraleHus:

2.BbicymuTh pyay.
3.Pa3beIMHUTD MOJIE3HBIN KOMIOHEHT U ITYCTYIO TOPOAY.
4.Pa3ienuTh N0JIE3HBIM KOMIIOHEHT U MYCTYIO OPOAY.

MecropoxaeHue 1mo-
JIE3HOI'0 UCKOIIAeMOro

1. CxoruieHre MUHEPAIBHOTO BEIIECTBA B HEAPAX WIM Ha IO-
BEPXHOCTH 3€MJIH.

2. Tlpuponnbie MUHEpalbHBIE 00pa3oBaHUs 3€MHOH KOPHI,
XUMUYECKUN cOCTaB U (U3MUYECKHE CBOMCTBAa KOTOPBIX MO3-
BOJISIIOT d()PEKTHUBHO HMCIOJIB30BAaTh UX B chepe mMarepualb-
HOT'O MPOU3BOJICTB.

3. DTo NpOYKT, Ky/Aa BbIAEIsAETCS OOJbIIas 4acTh MOJIE3HBIX
MUHEPAJIOB.

4. XUMUYECKHE JIEMEHTHI WU MPUPOJHBIC COCAMHECHUS, KO-
TOpBIE BXOJAST B COCTaB IOJIE3HOTO HCKOMAEMOro B HEOOIb-
X KOJIMYECTBAX.

Konnentpar — 370 ...

1. Xumuueckue >JeMEeHTbl WM HPUPOJHBIE COCAMHEHUS, JUIS
MIOJIy4Y€HHUsI KOTOPOro J100bIBaeTCsl U nepepadaThIBacTCs JaHHOE
MI0JIE3HOE UCKOIIAaeMOe.

2. [IpomykT, copepkamuii 00IbIIOE KOJTUIECTBO BOJIBI.

3. IIpoayKT, B KOTOPBII BbLIENUTCS 0OJIbINIAsk YaCTh MHUHEPAJIOB
IIyCTOW IOpPOABI, BPEAHBIX NPUMECEH U HE3HAUYNUTEIBbHOE KOJIU-
YECTBO I0JE3HOIO0 KOMIIOHEHTA (COJIepKaHUE LIEHHOTO KOMIIO-
HEHTOB B XBOCTaX HIKE, YEM B KOHIIEHTpaTax U pyae).

4. Ilponykrt, Kyna Bblaensercsl (KOHLEHTpUpyercs) OoJbluas
YaCTb IMOJIC3HBIX MHHCPAJIOB (I/I HE3HAYUTCJIBHOC KOJIMYECTBO
MHUHEPAJIOB IYCTOH MOPOIbI).

XBOCTBI — 3TO ...

1. Xumuueckue 3JeMEHTHl WM MPUPOJHBIE COCIUHEHMS, NI
MOJTyYeHUsI KOTOPBIX JT0OBIBaeTCs U nepepadaThiBaeTCs JaHHOE
MIOJIE3HOE UCKOIIAeMOe.

2. TlpoaykT, xapakTepusyroluiicss 06ojiee HU3KUM IO CpaBHe-
HUIO C KOHIIEHTpaTaMH U 0oJjiee BHICOKUM IO CPaBHEHHIO C py-
JIOW COZIepP’)KaHUEM TOJIE3HBIX KOMIIOHEHTOB.

3. IlpoaykT, B KOTOpBII BbLAETUTCS OOJIbIIAs YaCTh MUHEPAJIOB
IIyCTON MOPOJBI, BPEAHBIX NIPUMECEN U HE3HAUUTEIIBHOE KOJIH-
YeCTBO MOJIE3HOT0 KOMIIOHEHTA.

4. Tlponykrt, Kyda BblaenseTcsl (KOHLUEHTPUpPYETCs) OOoJblas
4acTh MOJIE3HBIX MUHEPAJIOB.

[IpomnpoaykT — 3T0

1. Xumuueckue 3JeMEeHTHl WM HNPUPOJHBIE COCIUHEHMS, NI
MOJTyYeHHsI KOTOPBIX JTOOBIBAaETCsS M IMepepadaThiBacTCs JaHHOE
0JIE3HOE UCKOMaeMOe.

2. IlpoaykT, xapakTepusyromuiicss 06oiee HU3KUM IO CpaBHe-
HUIO C KOHIIEHTpaTaMH U 00Jiee BBICOKUM 10 CPABHEHHIO C XBO-
CTaMM COZIEP>KAHUEM I10JIE3HBIX KOMIIOHEHTOB.

3. IlpoaykT, B KOTOpBII BbLAETUTCS OOJIbIIAs YaCTh MUHEPAJIOB
IIyCTON MOPOJbI, BPEAHBIX MPUMECEN U HE3HAUUTEIBHOE KOJIU-
YeCTBO IOJIE3HOT0 KOMIIOHEHTa (CoJep>KaHue LEHHOTO KOMIIO-
HEHTOB B XBOCTaX HM)KE, YEM B KOHLIEHTPATax U PYAE).

4. Tlpoaykrt, kyna BwiaenseTcss (KOHIICHTPUPYETCS) OoJbImas
4acTb M10JIE3HBIX MUHEPAJIOB.
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Bomnpocsl

BapuaHTb! 0TBETOB

Ilone3npMu IMpuUMEcCs-
MM Ha3bIBAKOTCA

1. XuMuueckue 31eMeHThl UiIU IPUPOIHBIE COEUHEHMUS, KO-
TOpBIE BXOJAT B COCTAB MOJIE3HOTO UCKOMAEMOT0 B HEOOIBIINX
KOJINYECTBAX U yJIYyYIIAT KAYECTBO TOTOBOM MPOIYKLIHMH.

2. OTznenbHBIE 3JEMEHTHI M NPUPOAHBIE XUMUUYECKUE COEIH-
HEHHUs, COJeprKaluecss B IMOJE3HBIX HMCKOMaeMbIX B HEOOJb-
IIUX KOJMYECTBAaX M OKa3bIBAIOLIME OTPULIATENIBHOE BIUSHUE
Ha Ka4e€CTBO FOTOBOW MPOAYKIIHH.

3. X¥MHYECKHE 3JIEMEHTHl WIA MPHUPOJIHBIC COCIUHEHUS, IS
MOJIy4YEHHUsI KOTOPBIX NOOBIBaeTCA U repepadaTbhiBaeTCsl JaHHOE
10JIE3HOE UCKOMAEMOE.

4. ITpoayKT, B KOTOPBIN BBIACIUTCS OOJbIIAs YaCTh MUHEPAJIOB
IIyCTON MOPOJIbI, BPEAHBIX MPUMECEN U HE3HAUUTEIIbLHOE KOJIU-
YECTBO MOJIE3HOT0 KOMIIOHEHTA.

Bpennsie npumecu —
3TO

1. XumuuecKkue 3JIeMEHThI WIH PUPOJIHbIE COEIUHEHUS, KO-
TOpBIE BXOJAT B COCTAB M0JIE3HOI'O UCKOMAEMOI'0 B HEOOIbIIUX
KOJINYECTBAX M YJIy4YIIAIOT Ka4€CTBO TOTOBOU IMPOAYKIIHH.

2. OTnesbHBIE 3JEMEHTHI M NPUPOAHBIE XMMUUYECKUE COENIH-
HEHUs, COAEpIKAIIHecs B IMOJIE3HBIX MCKOMAEeMBIX B HEOOJb-
IIMX KOJMYECTBAX M OKa3bIBAIOLME OTPULIATENIBHOE BIUSHUE
HA Ka4€CTBO F'OTOBOW MPOAYKIIHH.

3. XUMHYECKHE 3JEMEHTbl WIH MPUPOJIHBIE COEIUHEHUS, IS
MOJTyYeHUSI KOTOPBIX TOOBIBAETCS M MepepadaThIBacTCs JaHHOE
I0JIE3HOE UCKOMAEMOE.

4. IIpotyKT, B KOTOPBII BBIAEIUTCS OOJIbIIAsl YaCTh MUHEPAJIOB
IIyCTOU IOPOJIbI, BPEIHBIX IPUMECEH U HE3HAYUTEIIBHOE KOJIH-
YECTBO MOJIE3HOI0 KOMIIOHEHTA.

Ilone3Hple KOMIIOHEH-
ThI — OTO

1. IlpupoaHble COETUHEHMS], KOTOPbIE BXOJIAT B COCTaB MOJIE3-
HOT'O MCKOIIaeMOI'0 B HEOOJIBIIINX KOJIMYECTBAX U yIydIIaIOT
Ka4eCTBO FOTOBOW MPOLYKIIHH.

2. IlpupogHbsie XMMHYECKHE COCTUHEHUs, COJEp)Kaluecs B
MOJIE3HBIX MCKOMAeMBbIX B HEOOJIBIIMX KOJIMYECTBAX M OKa3bl-
BAIOIIME OTPHULATEIIBHOE BIMSHUE HA KAa4€CTBO F'OTOBOM IPO-
TYKLHH.

3. [lpuponHsie coeMHEHUS, 1T TIOTYYEHUSI KOTOPBIX TOOBIBa-
eTcs U nepepabaThIBaeTCs JTaHHOE MOJIE3HOE HCKOaeMoe.

4. IlpoaykT, B KOTOPBINA BBIAEIUTCS OOJbIIAS YaCTh MUHEPAJIOB
IIyCTOW IIOPOJBbI, U HE3HAYUTEIBHOE KOJIMYECTBO IIOJIE3HOTO
KOMITOHEHTa (CcojiepKaHhe ILIEHHOTO KOMIIOHEHTOB B XBOCTaX
HIDKE, YEM B KOHIIEHTPATax U pyJe).

10.

TexHnomornueckuii 1o-
Kazarelsb - BBIXOJ IPO-
JIYKTa 3TO:

OTHolIeHNEe Macc KOHIIEHTpaTa U XBOCTOB.

OTHolIEHNE Macc XBOCTOB M KOHLIEHTPATA.

Pasnunna Mexay Maccoit XBOCTOB M MacCOW KOHIIEHTpATa.
OTHOILIEHNE MACCHI IPOJTYKTa K Macce pyJibl.

11.

CyMMma BBIXOZIOB BCEX
KOHEYHBIX IPOJTYKTOB
oOorareHus paBHa:

5 %.

100%.
50 %.
10 %.

PONMRPIMONE

12.

Brixon  koHIEHTparta
(yx) ompenenseTcst BbI-

1.y =Pu=Puxiog o,
ﬂl{' _ﬂx()’
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No Bomnpocsl BapuaHTb! 0TBETOB
paxenueM (rae:  Puc, Bt B sq0n o
Bx, Pxs- comepkanue 2. 7 = B - 100.%.
LIEHHOTO KOMIIOHEHTA ‘ -
B pyJe, KOHLGHTpaTe U | 3. y, = M*loo ,%.
XBOCTax COOTBET- B+ P
CTBEHHO): 4y = B+ P *100 %,
B+ P

13. | Texuonoruueckuii mo- | 1. &€=Biyi — Pucx.
Kazareiab u3BiedeHHE | 2. € =Pi'Vi-Pucx.
() monesnoro kommo- | 3. € =Pi*yi/ Pucx.
HEHTa B IPOAYKT pac- | 4. & = Bucx *Pi/Yi.
CUUTBIBACTCS 10 Clie- | Ile: Pucx, Pi—COACPIKAHKIE MOJIC3HOTO KOMIIOHCHTA B PY/IC U B | —
nyrouiei hopmyne: M IOPOAYKTE; Yi—BBIXOJ MPOIYKTA.

14. | Conepxxanue none3Ho- | 1. OTHoOLIEHHE Macchl MOJIE3HOTO KOMIIOHEHTa B MPOAYKTE K
ro KOMIIOHEHTa B IIPO- | Macce MpoayKTa.

IYKTE 3TO: 2. Macca 1oyie3Horo KOMIOHEHTa B MIPOYKTE.
3. Macca 1oyie3HOro KOMIOHEHTa B pYAE.
4. OTHOIIEHHE MacChl MPOYKTA K Macce Pybl.

15. | U3Bneuenue nennoro | 1. Macca mosie3HOro KOMIOHEHTa B TIPOYKTE.
KOMITOHEHTa - 3TO ... | 2. Macca mojie3HOro KOMIOHEHTA B py/ie.

3. OTHoOLIEHUE MACChl MPOIYKTA K Macce py.bl.
4. OTHOIIEHUE MACChl PACYETHOIO KOMIIOHEHTA B MPOJIYKTE K
Macce 3TOr0 k€ KOMIIOHEHTa B UCXOJHOU pyAe.
16. | Cymma u3BneueHmit 1. 5%.
KOHIICHTpAaTa U XBO- 2. 10%.
CTOB paBHa: 3. 100 %.
4. 50 %.

17. | K moaroroBurensusiM | 1. Jlpobnenue.
nporeccaM otHocsTes | 2. ['poxouenue.
(HaliTu nuIIHEE): 3. ®norauus.

4. UsmenpueHue.

18. | I'panynomerpuueckas | 1.IImotHocTH.
XapakTepucTuka 3ep- | 2.Braxxnoctu.
HUCTOro Matepuana — | 3.DopMsl
9TO XapaKTEPUCTHUKA: 4.KpynHocTu.

19. | Hns onpeneneHus | 1. XuMuyeckuil aHamms.
rpanysnomerpudeckoil | 2.CnekTpaibHbIi aHAIN3.
XapakTEPUCTUKA  UC- | 3.PEHreHOCTPYKTYpHBII aHAIN3.
MIOJIB3YETCS: 4.CuToBOM aHAJIN3.

20. | Bormyras cymmapnas | 1. [IpeobnagaHnuu MEIKUX KJIACCOB B CMECH.
XapaKTepUCTHKA 2. IlpeoOnaganuy CpeHMUX KJIACCOB B CMECH.
kpynmHocTH Oyzer B | 3. O paBHOMEPHOM pacnpeesieHHH KIIacCOB.
ciydae. .. 4. O6 OTCYTCTBUU CPETHUX KJIACCOB KPYIMHOCTH.

Bapuanr 2
No Bonpocer BapuaHTbl 0TBETOB
1. PaBHOMEpHas cyMMapHas 1. IIpeobnaganuu MEIKUX KJIACCOB B CMECH.

XapaKTepUCTHKA KPYITHOCTU
T10 TUTIOCY CBUJIETENIbCTBYET

HOCTH.

2. O paBHOMEpPHOM pachpeesieHHH MaTepraa 1mo Kpyr-
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Bonpocsl

BapuaHTs!l 0OTBETOB

(O

3. O paBHOMEpPHOM pacIpeIeIeHUH KJIACCOB.
4. O06 OTCYTCTBUU CPETHUX KJIACCOB KPYIMHOCTH.

Boimykiias cymmapHas xa-
pakTepucTUKa  KpPYIHOCTH
M0 TUTIOCY CBUJIETENIbCTBYET
0:

1. [IpeoGiaganuy METKUX KIACCOB B CMECH.
2. IIpeobiaganuu CpeIHUX KIIACCOB B CMECH.
3. O paBHOMEPHOM pacIpeeNICHUH KJIACCOB.
4. ITpeoOaaHiK KPYIHBIX KJIACCOB B CMECH.

Hpob6nenue — 310 ...

1. Ilpouecc pazneneHus 3epHUCTBIX MaTEPUATIOB IO
KPYITHOCTH Ha MPOCEUBAIONIUX TOBEPXHOCTSAX C Kajauo-
POBaHHBIMU OTBEPCTHUSIMHU.

2. Ilponecc pazneneHus marepuaia I0 KpPYNHOCTH B
KHUJKOCTH, OCHOBAaHHBIM Ha pazNU4YUU CKOPOCTEH Maje-
HUS B MOJISIX TPABUTALMOHHOM CHIIBI.

3. Ilpouecc ymeHbIIEHHUS pa3MepoOB KYCKOB (3€peH) Mo-
JIC3HBIX MCKOIAEMBIX IYTEM Pa3pyILICHHUS UX JIEUCTBHEM
BHEIIHHUX CHUIL.

4. Ilponecc paszeneHus MUHEPAIbHBIX YaCTHUI[ MO IUIOT-
HOCTU B BOJIHOHM WMJIM BO3JAYILHOH cpeje, MyabCUpPYIOIIei
OTHOCHUTENIBHO pa3/ieisieMO CMECH B BEPTHKAIbHOM
HaIpPaBJICHUU.

Haumensiune sueprosatpa- | 1. Yaap.
TBl TIpU pazpyuieHuu pyn | 2. Pactsokenue.
noyiydarorcss npu cienyro- | 3. M3rud.
ieM Bujie AeopMalvu: 4. Vctupanue.
[IlexoBbie apobunku mpu- | 1. KpymnHoro npoGienus.
MEHSIFOTCS JJIST: 2. Menkoro npobieHus.
3. TOHKOTO U3MENbYEHHUS.
4. I'py0oro u3menbueHus.
Crenens npobnenus () ko- [ 1. 1=5=7.
HYCHBIX JpOOUIIOK OOBIYHO | 2. | =8+ 12.
COCTaBJISIET: 3. 1=12 +15.
4. 1=15+20.
Crenenb apoonenusiaus (1) D
ONPEIEIACTCA  BBIPAXKEHU- L= K
em:
2. 1=D,,d.,

3. 1 =D, —d -
4, 1 =D, +d -

rne. Dmax ¥ Omax MakCHMaJIbHBINM pa3Mep Kycka J0 JIpoo-
JICHUsI U TTocJie APOOJIEHHUS] COOTBETCTBEHHO.
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Bonpocsl

BapuaHTbl 0TBETOB

8. Jro: 1. KonycHas npobuiika MEJIKOTo ApoOIeHHUS.
2. KonycHas npobuiika cpeHero ApoosieHusl.
3. KonycHas apoOuika KpymHoro Apo0JIeHus.
4. KonycHas H”HEpIIOHHAs ApOOMIIKa.
9. MosoTkoBbIE npobwnku | 1. KBapuuToB u 6a3ainsToB.
YIApHOTO JEUCTBUS NpuMe- | 2. YTiel, KAMEHHBIX COJIEH.
HSIOT JUIsL IpOOJICHUS: 3. I'paHuTOB.
4. Kpenkux xeye3HbIX pyJ.
10. 1. llexoBast APOOMIIKA CO CIIOKHBIM Ka4aHHEM IICKH.
2. lllexoBast 1poOuMIIKa ¢ MPOCTHIM KauaHUEM ILIEKH.
3. BankoBas apobunka.
4. MonoTtkoBast IpoOuIIKa.
11. 1. IllexoBas apoOuMiIKa CO CI0KHBIM KaYaHUEM ILEKH.
2. lllexoBast poOUIIKa C MPOCTHIM KauaHUEM IIEKH.
3. BankoBas apoOuika.
4. MonoTkoBast JpoOuIika.
12. | IlepBas cragus - KpynHoe 1. 0,074 mm.
npobnenue (Marepuan apo- | 2. 15 mwm.
ouTcs MpuOIN3UTENBHO 3. 100 mm.
70...) 4. 300 mm
13. | Bropas cranus — cpeanee 1. 0,074 mm.
npobnenue (Marepuain apo- | 2. 15 mwm.
ouTcs MPUOIU3UTEITHHO 3. 100 mMm.
70...) 4. 300 mm
14. | Tperbs cTanust — MenKoe 1. 0,074 mm.
npobnenue (Marepuan apo- | 2. 15 mwm.
ouTcs MPUOIU3UTEITHHO 3. 100 mMm.
4. 300 mm
15. 1. KonycHast nHepLMOHHAs IpOOUIIKa.
2
3
4

. lllexoBas mpoduika.
. BankoBas apobunka.
. MonoTtkoBast ApoOuIIKa.
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Bonpocsl

BapuaHTs!l 0OTBETOB

16. Ecnu rpoxot cTaBUTCS T1€e- 1. IlpenBaputensHoe.
pen IpoOUIIKOM, TO TaKOe 2. IloBepouHoe.
IPOXOYEHHE HA3bIBACTCS 3. 3aMKHYyTOE.
4. OTKpBITOE.
17. Ecnu rpoxot cTout nocie 1. IlpenBaputensHoe.
IpoOuiIKY, TO Takoe rpoxo- | 2. [loBepounoe.
YEHUE Ha3bIBACTCS 3. 3aMKHYyTOE.
4. OTkpsITOE.
18. | I'poxouenue - 3T0 1. Ilpouecc pasneneHusi 3€pHUCTBIX MAaTEPUATIOB IIO
KPYITHOCTH Ha MPOCEHBAIOUINX MOBEPXHOCTIX C Kanuo-
POBaHHBIMU OTBEPCTHUSAMH.
2. Ilpomecc pasneneHus marepuana IO KPYIMHOCTH B
KUAKOCTU (WK ra3e), OCHOBAaHHbBIN Ha Pa3JIMYMM CKOPO-
CTel majeHusl B MOJSX TPABUTALMOHHOW CHIIBI (TpaBUTa-
[UOHHAsT KJacCU(UKAIUsA) WIA IEHTPOOEIKHON CHUIIBI
(menTpoOexkHast KiaacCU(UKAIUsA) 3€peH  pa3IndyHON
KPYITHOCTH.
3. Ilpouecc ymeHbIIEHHUS pa3MepoOB KYCKOB (3€peH) IMo-
JI€3HBIX MCKOIAEMBIX IYTEM DPa3pyLICHUs UX ACHCTBUEM
BHEIIHHUX CHUIL.
4. Ilpouecc pa3aeneHuss MUHEPAIbHBIX YaCTHI] 110 TUIOT-
HOCTHU B BOJIHOU HJIM BO3AYIIHON Cpele, MyJIbCUPYIOIen
OTHOCHUTEIIbHO pa3JIeisieMOl CMECH B BEPTUKAIBLHOM
HaNpaBIEeHUU
19. | I'poxouenue — 3to mporecc | 1. OTmyunBanus.
pasneneHus 3epeH Marepu- | 2. [IpocenBaHus yepes cuto.
ajia o KpymHOCTH MyTeM: 3. OTayBa MENKHUX 3€peH.
4. PyuHoli pa300pKH.
20. | «JIérkumu» 3epHamu 1pu | 1.d ~1,1a.
IPOXOYEHUH Ha3bIBAIOT 3€p- | 2. d < 0,75a.
Ha, pasmep Kotopeix (d) m|3.075a< d< a.
pasmep OTBEPCTUH CHTA () | 4 d ~ 4.
CBSA3aHBI KaK:
Bapuanr 3.
No Bonpocsl BapwnaHTbI 0TBETOB
1. «TpynueiMu» 3epHamu 1ipH | 1. d =1,1a.
TpOXOYCHHUH Ha3bIBAKOT | 2, d < 0,75a.
3EpHa, pasmep KOTOpBIX (d)]3.0,75a< d< a.
U pasMep OTBEPCTHH CHUTA | 4. ( ~ 2.
(a) cBsi3aHBI KaK:
2. «3arpyaHsaiomuMmu»  3ep- | 1.d ~1,1a.
HaMM TIIpU  TpOxo4deHudu | 2, d <(0,75a.
Ha3bIBAalOT 3€pHA, pasMep |3.a< d< 1,5a.
koTopeix (d) u pazmep OT- | 4. d ~ 4.

BepcTuil cuta (a) CBS3aHBI
KaK:
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Bornpocsl

BapuaHTb! 0TBETOB

O} deKTUBHOCTL TpPOXOYe-

B = B

AW N —

uust (E) ompemensiercss 1o LE= W104 0.
popmyne (rae: Puc ¥ Pu — 5 +” 5 .
COJIepKaHuEe MEJIOYM B HC- E=-—twe " Tn_ 104 0,
XOJHOM MaTepuajie U B (100 - B, ),Buc
Ha/IpeIIeTHOM ) IIPOAYKTE 3 E- B..— B, 10° %
COOTBETCTBEHHO): . (100 + B, ) g
4. E= PutPi gt g
100+ 8, ).
4, HauBbicuiyto  addextus- | 1. Bubparmonssie.
HOCTb UMEIOT I'POXOTHI: 2. bapabaunHble.
3. Bankosble.
4. HenoaBm>XHbIE KOJIOCHUKOBBIE.
5. |HAna xpynHoro rpoxoueHus| 1. Bubpanuonnsie.
YIS 00bryHO| 2. bapabaHHEbIe.
MCIIONIB3YIOT: 3. BasikoBsle.
4. HenoaBm>XHBIE KOJIOCHUKOBBIE.
6. K noaBu»xHbIM rpoxoTam 1. KostOCHHUKOBEIE.
OTHOCATCS: 2. JlyroBsle.
3. Konuueckue.
4. BankoBble.
7. K HenoasmxHbeIM rpoxotam | 1. BankoBele.
OTHOCSTCS: 2. bapabaunnble.
3. BubpaunoHHsle.
4. KonocHUKOBBIE.
8. 1. BubpaunoHHblil rpoXorT.
2. KoocHUKOBBIN TPOXOT.
3. IHepHOHHBIN TPOXOT.
4. Camo0asaHCHBIN IPOXOT.
9. 1. BubpannoHHbIil rpoXoT.
2. BankoBsIil rpoXoT.
3. IHepunOHHBIN T'POXOT.
4. Camo0asaHCHBIN IPOXOT.
10. . 'poxoT GapaGaHHBI.

. IHepLMOHHBII TPOXOT.
. CamobanaHCHBIN TPOXOT.
. BubpanuonHslit rpoxor.
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No Bornpocsl BapuaHTb! 0TBETOB

11. 1. I'poxot GapabaHHBIN.

2. VIHepIMOHHBIN rPOXOT.
3. Camo0anaHCHBIN TPOXOT.
4. BuOpaioHHbII rpOXOT.

12. 1.Mokporo rpoxoueHus.
(eKTUBHOCTH TpoxoueHus | 2.I'poX0odeHuss MeITKOro MaTepuaia.
MOBBILIACTCS 32 CYET: 3.Bo3HUKHOBEHHUSI LIEHTPOOEIKHOM CHUIIBL.

4.Cyxoro rpoxo4yeHusl.

13. | M3menbyeHne oCymecTB- 1. MenbHuLIaX.

JISIIOT B 2. IpoOunkax.
3. M'uaponukiionax.
4. BUHTOBBIX cenaparopax.

14. | Haubonee »>ddextuBnoii | 1. Kackamupiid.
aBigeTcs paboTa MenbHU- | 2. BIM3KUN K KpUTHYECKOMY.
LBl B PEXKUME: 3. Bomonaansrii.

4. CMelaHHbIN.

15. | Kpuruueckas yacTtoTa 80
BpalicHus OapabaHHOI L, = ﬁ
MeNbHUIBI (Nkp) OMpenens- 423
eTcs BbIpaxkenueM (rae: D—- 2. n, = T[’)

BHYTpEHHUH JTaMeTp
MEJILHUIIBI ). 3 _ @
-y =5
42,3
4. nhp = ?

16. | Moxkpoe camousmenbuenue | 1. IlapoBbix.
OCYIIECTBIsIETCSI B Melb- | 2. CTepKHEBBIX.
HHUIIAX: 3. Aspodom.

4. Kackan.

17. | Ilpu pynHom camousmensb- | 1. CranbHble MIApHI.
yeHuu Memomend cpenoit | 2. Kycku camoit HekiiaccupUUUpOBaHHOM py/Ibl.
SIBIISIETCS: 3. CTanpHbI€ CTEPKHU.

4. Kycku Ipyroro TBepioro Marepuaia.

18. | bapabannas menmpHUTA 3a- | 1. 40 — 45 %.

MOJIHsIeTCS u3Menpyatonieit | 2. 5 -8 %.
cpeloii Ha ... 3.70%
4.0 %.

19. | Ilpu nomycamoun3Menbye- 1. 40 — 45 %.
HUU B MeNbHUIY 100aBns- | 2. 5—8 %.
eTcs cTaimbHbIe mapsl B kKo- | 3. 70 %
JINYECTBE ... 4.0 %.

20. | Ilpu rpyoom m3menpuenuu | 1. [IlapoBbIe METBHUIIBI.
MEJTKOBKPAIUICHHBIX DY/ 2. MenbHHIIB CAMOU3METBLYCHHUS.
Yalie BCEro UCMOJIb3YIOT 3. PynHo-rajae4yHble MEIbHUIBI.

4. CTepKHEBBIC MEJIHHHUIIBI.
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6.3. Onucanue nokasaresjieil U KpuTepueB KOHTPOJIS YCIIeBAeMOCTH,

OoInucaHue mMKaJ OucHUBaHUA

6.3.1. Kputepuu oneHOK NMpoMe;KyTOUHOM aTTecTauuu (1uddepeHIMPOBaAHHOIO
3ayera)

Ilpumepnaa wikana oOYeHUBAHUA 3HAHUI NO BONPOCAM/BLINOJIHEHUIO 3A0AHULL
oughghepenyuposannozo 3auema:

Onenka

«»
(HEeyI0BJIETBOPHUTEIBLHO)

Ioporoeslii ypoBeHb
OCBOEHHUA

YrayoneHHbIH
YPOBE€Hb OCBOEHMSI

IIpoaBuHyTHII
YPOBEHb OCBOEHHUS

«3»
(YA0BJIETBOPHUTEIBHO)

«“»
(xopo1o)

«5»
(0OTJIMYHO)

ITocemenne menee 50 %
JIEKIIUOHHBIX U
MNPAKTUYECKHUX 3aHATHIA

ITocemenue He MeHee
60 % IEeKIUOHHBIX U
NPAKTUYECKHUX 3aHITHIA

ITocemenne He
menee 70 %
JIEKIIMOHHBIX U
MPAKTHIECKUX
3aHATHI

ITocemenue He
menee 85 %
JIEKLIMOHHBIX U
MIPAKTHIECKAX
3aHATHI

CryneHT He 3HaeT
3HAYUTENBHON YacTH
Marepuaa, JoImycKaeT
CYIIIECTBCHHBIC OIIMOKU B

CryneHt
MMOBEPXHOCTHO 3HAET
MaTepHaa OCHOBHBIX

paszenoB U TeM
y4eOHOW JMCUIUIUIMHEI,

CtyneHT xopo1o
3HaeT MaTepual,
rpaMOTHO H 110
CYLIECTBY U3/1araer
€ro, JOoIycKas

CTyneHT B MOJTHOM
00BEMeE 3HaeT
Marepua,
TPaMOTHO H T10
CYIIECTBY U3Jaraet
€ro, He IOMyCKas

HEKOTOpbIE
OTBETax Ha BOTIPOCHI JOITYCKAeT HETOYHOCTH CYIIIECTBEHHBIX
HETOYHOCTH B OTBETE N
B OTBETE Ha BOIPOC HETOYHOCTEH B
Ha BOIIPOC.
OTBETE Ha BOIPOC
bezommbounHO
He ymeer HaxomuTh Wnorna Haxogut YBepeHHO HAXOUT HAXOHT
peleHus: OOIBITNHCTBA pelieHus, pelieHus, permerms
MIPETYCMOTPEHHBIX MpEeayCMOTPECHHBIC MIPETyCMOTPEHHBIC ’
PEILYCMOTP PEILyCMOTP peay PeHE MIPEeTyCMOTPECHHEIE
MPOrpaMMoi 00ydeHusi | mporpaMmoii 00yueHus MIPOTPaMMOit DOrDAMMOi
3a/laHun 3a1laHui oOyueHus 3a1aHui porp N
0o0ydeHus 3a7aHui
[IpenycmoTrpennsie | IIpemycMoTpeHHBIE
BonpmmHCcTBO IIpexycMoTpeHHBIE peay pent peay et
N porpamMmoi IPOrpaMMOi
MIPeTyCMOTPEHHBIX porpaMMoit 00ydeHus
. o0OydeHus 3a1aHus oOyJeHus 3a/1aHus
MporpaMMoit 00ydeHus 3aJ1aHus BBITIOJHEHBI
. YCTIEIITHO YCTIEITHO
3aJIaHUI HE BBITIOJIHEHO Y/IOBJIETBOPHUTEIHHO
BEITIOJTHEHBI BEITIOJTHEHBI

Hpumepna;l WKaila OoueHUuU6anuA 3HAHUIL 8 MeCM o8OIl ¢0p.M€.’

Kosn4uecTBO NPaBUJILHBIX 0TBETOB,
% Onenka
0-49 HeynosnerBopurensHo
50-65 Y 10BIETBOPUTENBHO
66-85 Xoporiio
86-100 OTJINYHO

7. YAEBHO-METOJINYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITIMHBI

7.1. PexomeHayemMasi iuTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

1. ABgoxua B.M. OcHoBBI oOoralieHus mojae3HbpIX uckomaeMeiXx. T. 1. O0orarutensHbie
npoueccsl. - M.: 'opHas kuaura, 2018. - 420 c., u npex. uzganus 2006. (IleyatHblil sk3eMIULIp).

2. Asnoxu" B.M. OcHoBEI oOorareHus Iojie3HbpXx uckonaeMeix. 1. 2. TexHomorun 000-
raieHus MOoJe3HbIX HCKoMaeMbiX. - M.: ['opHas kuura, 2017. - 312 c., u npen. m3gaaus 2006.
(ITeyaTHBIN SK3EMILIISP).
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3. Anekcanaposa T.H. OOoramieHue moJie3HbIX HMCKOIMAEMBIX. [DIEKTPOHHBIA pecypc]:
yuebHuk/ KyckoB B.b., JIbBoB B.B., Hukomaesa H.B — Dnekrpon. nan. PUL] HanmonansHoro
MHUHEpaIbHO-CHIPhEBOTO YHUBEpcuTeTa «I opHbIi», 3aka3 503. C 144 (ISBN 978-5-94211-731-
3), 2015, 530 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=s
et_static_reqg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=33%2E4%D1%8F73%2F%D0
%9E%2D21%2D667610266<.>

4. OboraieHue MOJIe3HbIX UCKOMAaeMbIX: yuel. mocobue [Dnekrponnsiii pecypce]: / K.M.
Jlykuna, B. I1. Sxymkun, A. H. MykmakoBa. — M.: UHOPA-M, 2017. — 224 c. — (Beicmiee
obpaszoBanue: Crnienuanutet). http://znanium.com/catalog.php?bookinfo=561064

7.1.2. lonoJHUTeIbHAS JIUTEPaTypa

1. OGoramenue moae3HbIx UcKonaeMbix [TekcT]: MeTod. yka3aHHs K MPaKT. 3aHATUAM /
coct. B. B. JIpBoB. - CII6.: ['opH. yH-T, 2014.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=s
et_static reqg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088796%2F%D0
%9E%2D21%2D396885976<.>

2. OboraieHue MoJIe3HbIX UCKOMaeMbIX. MeToqu4ecKe yKa3aHus MO BBITOJIHEHHUIO Ja-
OopatopHbIX padot. [DnekTpoHHbId pecype]: CoctaButens B.b. Kyckos. PULl HanmonansHoro
MUHEpalbHO-CBIPEBOTO  yHUBepcuTeTa «lopHblii». 3akaz 797. C 266. 2014 r.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=403&task=set sta
tic_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2089419%2F%D0%9E%
2D21%2D223755025<.>

7.1.3 YueOHo-MeTOIMYECKOE 00ecieyeHHe CAMOCTOSITeIbHOI padoThl CTy1eHTa

1. AnexkcannpoBa T.H. OOoraiienue moje3HbIX HCKOMAEMBIX. [DIEKTPOHHBIN pecypc]:
yuebHuk/ Kyckos B.b., JIbBoB B.B., Hukonaesa H.B — Dnekrpon. nan. PUI] HarmonansHoro
MHUHEpaJIbHO-CBIPHEBOTO YHUBepcuTeTa «I opHbIiy, 3aka3 503. C 144 (ISBN 978-5-94211-731-
3), 2015, 530 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=s
et_static reqg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=33%2E4%D1%8F73%2F%D0
%9E%2D21%2D667610266<.>

2. OboraieHue MOJE3HBIX UCKOMAaeMbIX: yueb. mocodue [DnekTpoHHslit pecype]: / K.H.
Jlykuna, B. I1. SAkymxkun, A. H. Myknakoa. — M.: UHOPA-M, 2017. — 224 c. — (Bsiciuuee
obpasoBanue: Cnenuanurer). http://znanium.com/catalog.php?bookinfo=561064

3. ®enoroB K.B., Huxonsckas H.W. TIpoektupoBanue oboratutenbHbIX (padpuk. Yu-k
st BY30B, 2-e 3., M. 2014, 533 ¢. ®enoros, K.B. [IpoektupoBanue oboraTutensHbIx (Hhaod-
puk [OnexTpoHHbIN pecypc]: yueb. / K.B. ®enoros, H.. Hukonbckast. — DAeKTpoH. JaH. —
Mocksa: Tl'opnas KHUTAQ, 2014. — 536 C. — Pexxum JOCTyIa:
https://e.lanbook.com/book/72717.

7.2. Ba3bl JaHHBIX, J1eKTPOHHO-0HOJIHOTEYHbIE CHCTEMbI, HH(POPMAIIMOHHO-
CIIPaBOYHbIE M MOUCKOBbIE CHCTEMbI

1. Koncymprantllmroc: cnpaBOYHO-TIOMCKOBAasi CUCTEMa [DIEKTPOHHBIA pecypc]. —
DnekTp.naH. www.consultant.ru

2. OBbC m3natensckoro neHtpa «Jlausy. http://e.lanbook.com/

3. DnekTpoHHO-0MOIMOTeuHast cucteMa Znanium.com http://znanium.com/

4. DnexTpoHHO-OMOIMOTEeYHass cucTteMa «YHHUBEpPCUTETCKas OHOIMOTEeKa OHJIANH»
http://biblioclub.ru/

5. DnekTpoHHO-OMOMMOTeUHast cuctema «bubnumokommektatop» (OBC I[PRbooks)
http://www.bibliocomplectator.ru/

6. DiekTpoHHO-6HbIMoTeyHas cuctema «IBC FOPANT www.biblio-online.ru

7. DnextpoHHast bubnuoreynas cucrema «HanmonanbHbl uppoBoit pecypc «PyKoHT».
http://rucont.ru/
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=33%2E4%D1%8F73%2F%D0%9E%2D21%2D667610266%3c
http://znanium.com/catalog.php?bookinfo=561064
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088796%2F%D0%9E%2D21%2D396885976%3c
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http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2088796%2F%D0%9E%2D21%2D396885976%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=403&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2089419%2F%D0%9E%2D21%2D223755025%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=403&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2089419%2F%D0%9E%2D21%2D223755025%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=403&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=%D0%90%2089419%2F%D0%9E%2D21%2D223755025%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=33%2E4%D1%8F73%2F%D0%9E%2D21%2D667610266%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=33%2E4%D1%8F73%2F%D0%9E%2D21%2D667610266%3c
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=%3c.%3eI=33%2E4%D1%8F73%2F%D0%9E%2D21%2D667610266%3c
http://znanium.com/catalog.php?bookinfo=561064
http://e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://www.biblioclub.ru/
http://biblioclub.ru/
http://bibliocomplectator.ru/

8. OO0 Hayunas snektponHas 6ubauoreka. MlHTerpupoBaHHbIN HAyYHBIH HHPOpPMAIIH-
OHHBIM IOPTaJ B poccuiickoil 30He ceTh MHTepHeT, BKItoYaromuii 0a3bl JaHHBIX HayYHBIX W3-
JaHUI U CepBUCHI JUJIsi MH(POPMAIMOHHOTO OOECHeYeHHs] HAyKH M BBICIIEro oOpa3oBaHMUS.
(Bxmrowaer PUHII- 6ubnuorpadudeckas 0aza JaHHBIX MyOTUKalUKA POCCHUHCKUX aBTOPOB U
SCIENCE INDEX- undopManuoHHo - aHaJIMTHYECKas CHCTEMa, IMO3BOJISIONIAs MPOBOIMTH
AHATUTUYCCKUE U CTATUCTHUYECKUE MCCIICIOBAHUS MyOIMKAIMOHHON aKTUBHOCTH POCCHHCKHX
YYEHBIX M HayYHBIX opranu3anuii). http://elibrary.ru/

9. Mndopmannonnas cucremMa «EquHOoe OKHO JOCTyna K 0Opa3oBaTEbHBIM pecypcam»
(http://window.edu.ru/).

10. Enunas xoutekius 1udpoBblx oOpasoBarenbHbIX pecypcoB  (http://school-
collection.edu.ru/).

11. ®denepanbHbId LIEHTP UH(POPMAITMOHHO-00Pa30BaTEILHBIX pecypcoB
(http://fcior.edu.ru/).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
8.1. MaTepuajibHO-TEXHUYECKOE OCHAIIlEeHHE Ay TUTOPHUI
Ayoumopuu 0na npogedenus 1eKYUOHHBIX U NPAKMUYECKUX 3AHAMUIL, 1A00PAMOPHBIX
paoom.
44 mecrta ans CTyIeHTOB, 1 MecTo uisl mpernojaBarens. MOOUIbHBIN HHTEPaKTUBHBIM
KoMIuiekc. KoMmbloTepHbIe KOMIUIEKTYIOIIHE.
20 mecT U1t CTYACHTOB, 1 MecTo amns npenoaasarens, 21 MOHOOIOK.
Ananuszatop cutoBoil BuOpauuoHHblii BII30T — JlabopaTtopHblii MarHUTHBIN cenapa-
top OPI'A BCM-BII 200x200/T3664
JlaboparopHblil BasikoBbIii MarHuTHBIN cenapatop OPI'A CMBMU-1JIM 240x220/T4503 Jlabo-
patopHas drortarmonHas marmmHa OMII-JI 0,3 (6a30BbIi KOMIUTEKT). [[poOuika miekoBas ja-
6opatopnas I 60x100M. IllexoBas npodunka JC6. [Inanerapnas menpHuna BM6. Poranu-
ounblit genutens RSD200. Hunuuap mepusiii 2000 ma. Cyxoxkaposoit mkad Binder FD115.
Hactonpnsiii pH-metp Ohaus Starter.

8.2. [TomemmeHus A5l CAMOCTOATETbHOI PaGoThI:
20 mect ans cTyneHToB, 1 MecTo nis npenogasatend, 21 mono6nok Jloctym k cetu «H-
TEpPHET», B AJIEKTPOHHYIO MH(OPMallMOHHO-00pa30BaTeNbHyl0 cpeay YHuBepcuteTa. JluneH-
3HMOHHOE MPOTPAMMHOE OOeCTIeueHueE.

8.3. Ilomemenuss jsi XpaHeHHMs M NPOPUIAKTHYECKOIO OOCTYKHUBAHUS

o0opyaoBaHusL:

1. ILleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH U CPEACTB OOyUCHHUS:

OcHallleHHOCTh: ePCOHANBHBIN KOMIbIOTEP — 2 WT. (JocTyn K cetu «MHTepHeT»), Mo-
HUTOP — 4 1IT., CETeBOM HaKONMUTENb — | IIT., HICTOYHUK OecrepeOOHHOro NUTaHus — 2 MIT., Te-
JeBM30p Tuta3MeHHbIi Panasonic — 1 mT., Touka Wi-Fi — | mT., massipHas cTaHmus — 2 IIT.,
apenb — 5 wr., nepdopaTtop — 3 mWT., HAOOP UHCTPYMEHTA — 4 HIT., TECTEP KOMIBIOTEPHON CeTH
— 3 ., GaJUIOH CO CXKATHIM Ta30M — | IIT., TacTa TEIJIONPOBOAHAS — | mIT., mbutecoc — 1 miT.,
panuocTaHus — 2 WT., CTOJ — 4 MT., TyMO0a Ha KoJecuKax — | IIT., MOJICTaBKa Ha KOJIECUKaxX —
1 ., mxag — 5 wr., kpecno — 2 wrT., aectauna Alve — 1 mr.

[epeuenp nuieH3MOHHOTO porpammHoro obecrieuenust: Microsoft Windows 7 Profes-
sional (JTuuensuonnoe coramenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JTurien3uonnoe cornamenue Microsoft Open
License 60799400 ot 20.08.2012)

AntuBupycHoe mporpammHoe obecrieuenne Kaspersky Endpoint Security ([lorosop
Ne 1810(223)-12/17 ot 11.12.17)

2. lleHTp HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB O0yUCHHUS:
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OcHameHHoCTh: CTOJI — 5 MIT., CTYJ — 2 MIT., KPecio — 2 mT., mKkadp — 2 MmT., Iepco-
HaJIbHBIM KOMIIbIOTEp — 2 WT. (Joctyn K cetu «MHTepHeT»), Mmonutop — 2 wrt., MOY — 1 wr.,
TecTep KOMIBIOTEPHON ceTH — 1 MIT., 6aJIOH CO C)KAaThIM Ta30M — | IIT., IypynoBepT — 1 mT.

[epeuenpb nuieH3MOHHOTO porpammHoro obecnedenus: Microsoft Windows 7 Profes-
sional (JTuuensuonnoe coramenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JTunien3uonnoe cornamenue Microsoft Open
License 46431107 ot 22.01.2010)

AnTtuBHpycHoe mporpammHoe obecrieuenne Kaspersky Endpoint Security (orosop
Ne J1810(223)-12/17 ot 11.12.17)

3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:

OcHameHHOCTh: CTOJ — 2 MIT., CTYJbs — 4 mT., kpecao — 1 mrT., mkad — 2 mr., nepco-
HAIBHBINA KoMITbIOTEp — 1 T, (Moctyn k cetn «MHTEepHETY), BeO-kamepa Logitech HD C510 —
1 mr., komonku Logitech — 1 mr., TecTep KOMIBbIOTEpHOM ceTh — | mT., apens — 1 mT., Tene-
¢on — 1 mit., HabOp PyYHBIX HUHCTPYMEHTOB — | 1IT.

[lepeueHsb TUIIEH3MOHHOTO IporpaMMuoro odecredenus: Microsoft Windows 7 Profes-
sional (JTuensuonnoe corsamenne Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JTuriensuonnoe cornamenne Microsoft Open
License 46431107 ot 22.01.2010)

AnTtuBupycHoe mnporpammHoe oOecneuenue Kaspersky Endpoint Security (dorosop
Ne [1810(223)-12/17 ot 11.12.17).

8.4. JIunleH3MOHHOE MPOrpaMMHoe o0ecrevyeHmne:

[epeuenp MUIIEH3MOHHOTO TIporpamMmHoro odecrieuenus: Microsoft Windows 7 Profes-
sional: Microsoft Open License 49379550 ot 29.11.Microsoft Office 2007 Professional Plus:
Microsoft Open License 46431107 ot 22.01.2010

CorelDRAW Graphics Suite X5 dorosop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
nporpaMmMmHoro obecriedenusi» Autodesk product: Building Design Suite Ultimate 2016, prod-
uct Key: 766H1

Cisco Packet Tracer 7.1 (cBobomHo pacripoctpansemoe [10), Quantum GIS (cBo6oHO
pactipoctpansiemoe [10), Python (cBob6oano pacmpoctpansemoe I10), R (cBoOonHO pacmpo-
crpansiemoe [10), Rstudio (cBo6omno pacmpoctpansemoe [10), SMath Studio (cBoGoaHO pac-
npoctpansemoe [10), GNU Octave (cBobogHo pacmpoctpansemoe I10), Scilab (cBobomHO
pactipoctpansemoe [10)

Microsoft Windows 10 Professional (morosop Oeccpounsiii 'K Ne 875-09/13 ot
30.09.2013 «Ha nmocTaBKy KOMIBIOTEPHON TEXHUKH)

Microsoft Office 2010 Professional Plus (moroop 6eccpounsiii  Microsoft Open Li-
cense 60799400 ot 20.08.2012, moroBop Oeccpounniii Microsoft Open License 47665577 ot
10.11.2010, norosop 6eccpounsiii Microsoft Open License 49379550 ot 29.11.2011).
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