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1.IlepeyeHb KOMIETEHUMHA € YKa3aHMEeM JTanmoB HX (POPMHPOBAHUA B

nmpoiecce 0CBOCHHS 00pPa30BaTeIbHOIl MPOrPaMMBI

Pasznensr
Nunpexc DopmynupoBKa JTACHUTIIHBI
112134

IIK-1 ['0TOBHOCTBIO M3y4aTh U MCNOJIB30BaTh HAYYHO-

TEXHUYECKYI0 UH(POPMALINIO, OTEUECTBEHHBIN U 3apyOexK- + |+ |+ | +

HBIM OIBIT IO TEMATUKE UCCIIEJOBAHUM
[1K-2 ['0TOBHOCTBIO K Y4acCTHIO B MPOBEICHUU UCCIIECTOBaHMI pa-

00YMX U TEXHOJIOTUYECKUX MTPOLIECCOB MAIIUH L B
I1K-3 ['oToBHOCTBIO K 00pabOTKE PE3yaHTATOB IKCTIEPUMEHTAIIb-

HEIX UCCIIEIOBAHUN S B

2. Onucanue mokaszarejeil U KPUTEPHEB OLECHMBAHUSA KOMIICTCHIUH HAa

PA3JIHUYIHBIX 3TAallax UXx (l)OpMI/IPOBaHI/IH, OIINCAHHE IIIKAJ OICHUBAHMUA

2.1 IIkajga akageMHAYeCKHUX OLEHOK OCBOCHUSA U CIMILIAHBI

Bunab! oneHok OueHkn

Axanemuyeckas
OIlEHKAa I10
2-X OaJUTbHOM

mKase (3a4der)

HE 3a4YTCHO 3a4TCHO




2.2 Tekymui KOHTPOJIb

dopma Ne Bamanus
Pasnen Conepaine Texmomorus | O ohoT .. | TToBbImeH- y
Kon [TImanupyemMbie pe3ybTaThl JACIHII- TpeCoBan B dbopmupo- Horo Hoporosii HBIN ypO- Bicokui
yp
pe | PA3PE3e paszienos AT CPEICTBA | ypOBEHb BeHb (Xo- YPOBEHb
JUCLIUILIAHBI (xoHTpO- (ynosi.) (oTyIN4HO)
1) pot1o)

IIK-1 3Hamb Hay4yHbIE OCHOBBI IO TEMATH- 1-4 CoopmupoBannbie | Camoctosi- | Yeruelid | 3amanus u3 | 3agaHus u3 | 3alaHus U3

K€ MCCIIe/IOBAHUI; U cUcTeMaTuye- TeJIbHas otmpoc, paznena 3.1 | pasnmena 3.1 | paznmena 3.1
Vmems TpaBUIBHO TPOU3BOJIUTH CKHe 3HaHMA Hayd- | pabora, 1a- | TeCTUPO-

BBIOOD 2JIEKTPOTEXHOJIOTHIECKOTO TPO- HBIX OCHOB TI03BO- | 6opartop- BaHUE Tectsr u3 Tectsr u3 Tectsr u3

1ecca u 000pyJI0BaHuUE; JISIIOT MPOTHO3UPO- | HbIE pabo- paznena 3.3 | pasznmena 3.3 | paszzmena 3.3
Hmemsv HaABBIKM aHaU3a HAy4HO- BaTh DJIEKTPOTEX- | THI, JIEK-

TEXHUYECKOH JINTEPaTypoOi M IrPaMOTHO HOJIOTHYECKHE 1, pede- Pedepar u3 | Pedepar uz | Pedepar u3

BBIOMpATh BUBI OOCITY>KUBaHUS U UC- MIPOIIECCHI B C/X par pasznena 3.4 | paznena 3.4 | pazzaena 3.4

OBITAaHUS  DJIEKTPOTEXHOJIOTMYECKOTO MIPOU3BOJICTBE

000py/IOBaHNS;

I1K-2 3namb yCTPOMCTBO, MPUHIMII JIEH- 1-4 CoopmupoBannbie | Camoctosi- | Yeruelid | 3amanus u3 | 3agaHus u3 | 3amaHus U3

CTBUSI COBPEMEHHOTO 3JIEKTPOTEXHOJIO- U cUCTeMaTuye- TeJIbHas otmpoc, paznena 3.1 | paznmena 3.1 | paznmena 3.1
THYECKOr0 00OpYAOBaHUS C.X. Ha3HaYe- CKHe 3HaHMA CHO- | paboTa, 1a- | TeCTUpPO-
HUS, OCHOBBI YIPABJICHUS U aBTOMaTH- COOCTBYIOT B po- | Gopartop- BaHUE Tectsr u3 Tectsr u3 Tectsr u3
3aliy, MpaBUiia dKCILUTyaTalluu U 0e30- BEJICHUU UCCIIENI0- | HbIe pabo- paznena 3.3 | pasnmena 3.3 | paszzmena 3.3
MACHOTO OOCTY)KHBAaHHUS; BaHUI pabounX U | THI, JIEK-

Vmems ¢dopMmynmupoBaTh WHXKEHEp- TEXHOJIOTHYECKUX | I[UH, pede- Pedepar u3 | Pedepar uz | Pedepar u3
HbIE 3aJa4il B 00JacTU pa3pabOTKu U MPOIIECCOB MAIlIMH | pat paznena 3.4 | paznena 3.4 | pazzaena 3.4
MPUMEHEHHST DIIEKTPOTEXHOJIOTHYECKIX
CPEACTB B CEIBCKOM XO35IMCTBE;

Hmemsb HaBBIKM pEUICHUS TMPOU3-

BOJICTBEHHBIX 33]1a4.

I1K-3 3HambTEXHUYECKYIO JIUTEPATypy IO 1-4 CoopmupoBannbie | Camoctosi- | YerHelid | 3amanus u3 | 3agaHus u3 | 3amaHus U3
00paboTKe pe3ylIbTaTOB JKCIIEPHUMEH- U CUCTeMaTHye- TeJIbHas orpoc, pasnena 3.1 | pasgena 3.1 | pa3gena 3.1
TaJbHBIX HCCIICIOBAHUN; CKHe 3HaHus HeoO- | paboTa, la- | TECTHPO-

Vmems TpamMOTHO BBIOMpaTh HEOO- XOIOUMBI IS TIpa- 6oparop- BaHHE Tectol U3 Tectol u3 Tectol U3
XOJIMMBbIE ANEKTPOTEXHOJIOTUUECKUE BHJIBHOU 00paboT- | HBIE pabo- paznena 3.3 | pasnmena 3.3 | paszzmena 3.3
nporecchl U 000pyI0BaHNE ISl TOCTH- KU DKCTIEPHUMEH- THI, JIEK-




dopma Ne Bamanus
Conepxanue OILIEHOY-
Paszpen P TexHonorus . | IloBbllIeH- .
TpeboBaHUS B HOT'O IToporossrit . Beicokun
Kon [Tmanupyemblie pe3yabTaThl JMCLUTI- dbopmupo- HBIN ypo-
paspese pa3zienoB CPEICTBA | YpOBEHb YPOBEHb
JIMHBI BaHUsA BEHb (XO-
JUCLIUILIAHBI (xoHTpO- (ynosi.) (oTyIM4HO)
potiio)
7151)
KEHUS Pe3yJIbTaTa; TaJbHBIX HCCIEN0- | IIUH, pede- Pedepar u3 | Pedepar uz | Pedepar u3
Hmemsb HaBBIKU TIPOBEJCHUS UCIIBI- BAaHMI B DJIEKTPO- | par pasznena 3.4 | paznena 3.4 | pazzaena 3.4
TaHUH AIIEKTPOTEXHHUUECKOTO 000py/I0- TEXHOJIOTHUSIX
BaHUS ¥ OPraHU3aIMH JIEKTPOTEXHOJIO-
THYECKUX TPOIIECCOB.
2.3 IIpome:xxyTOYHAS aTTECTALUA
dopwma ore- Ne 3ananus
TexHonorus p !
HOYHOTO . . .
Kon [Inanupyemsle pe3ysbTaThl ¢dbopmupoBa- cpencTea IToporossiit ypo- | IloBBIIIEHHBIH Beicoknii
HUS BEHb (YJIOBIL OBEHb (XOPOIIIO)| YPOBEHB (OTINYHO
(koHTpOIIA) (ymoBi.) [yp (xopomo) yp ( )
IK-1 3namb HaydyHBIE OCHOBBI IO TeMaTHKe Hcciie- | Jlaboparop- 3auer 3aganus u3 pa3z- | 3ajaHus U3 pa3- | 3aJaHus U3 pas-
JIOBAHUM; HbIE PabOTHI, nena 3.1 nena 3.1 nena 3.1
Vmemsv TpaBUIBHO TPOU3BOJUTH BHIOOP | CAMOCTOS- Tectsr u3 3ama- | Tectsl u3 3ama- | TecThl U3 3a1aHUs
ANEKTPOTEXHOJIOTHYECKOTO Tpoliecca U 000py- | TelbHas pado- Husg 3.3 Husg 3.3 3.3
JIOBAHWCE; Ta Pedepar u3 3a- | Pedepar uz 3a- | Pedepar u3 3ana-
Hmemo HaBBIKU aHanu3a Hay4HO- nanus 3.4 nanus 3.4 Hus 3.4
TEXHUYECKOHN JIMTEpaTypodl M IpaMOTHO BBHIOM-
patb BHIBI OOCTY)KHBAaHUS U HCIBITAHUS DIIEK-
TPOTEXHOJIOTHYECKOTO 000PYIOBAHNUS;
[K-2 3name yCTpOUCTBO, MpUHIUN JAeicTBHs co- | JJabopartopHbie | 3aueT 3amganus u3 pa3z- | 3ajaHus U3 pa3- | 3aJaHus U3 pas3-
BPEMEHHOTO JJIEKTPOTEXHOJOTUYECKOTO 000py- | paboThI, camo- nena 3.1 nena 3.1 nena 3.1
JIOBaHUS C.X. HA3HAYEHUS, OCHOBBI YIPABIEHHS | CTOSITENbHAS Tecter u3 3ama- | Tectsl u3 3ama- | TecThl U3 3a1aHUs
M aBTOMAaTHU3allM¥, TpaBWJA SKCIUTyaTaluud | | paboTa Hus 3.3 Hus 3.3 33
0€301MacHOTO 0OCITY>)KUBAHHSI, Pedepar u3 3a- | Pedepar uz 3a- | Pedepar usz 3ana-
Vmems dopmynupoBaTh HH)KEHEpPHBIE 3aja- nanus 3.4 nanus 3.4 Hus 3.4
9y B 00JIaCTH Pa3pabOTKU M NPUMEHEHHUs BJIEK-




TexHONOMS dopma orre- No 3amanus
HOYHOTO . . .
Kon [TImanupyembie pe3yabTaThl dbopmupoBa- cpencTa [ToporoBsiit ypo- | IloBbIICHHBINH Bricoknii
HUSA (koHTpOIIA) BEHb (YJIOBJ.) |[ypOBEHB (XOPOILO) YPOBEHB (OTIMYHO)
TPOTEXHOJIOTHYECKUX CPEICTB B CEIBCKOM XO-
3SMCTBE;
Hmemsv HaBBIKM pEIIECHHUS TPOU3BOJICTBEH-
HBIX 3aJ1a4.

[1K-3 3name TEXHUYECKYIO JHUTEpaTypy mo obpa- | JJaboparoprsie | 3aueT 3aganus u3 pasz- | 3ajaHus U3 pa3- | 3aJaHus U3 pas-
00TKE pe3ylbTaToOB HKCIEPUMEHTAIBHBIX UCCle- | paboThl, caMo- nena 3.1 nena 3.1 nena 3.1
JIOBAHMWI; CTOSITEIIbHAS Tectwl u3 3a7a- | Tectsl u3 3371a- | TecTwl U3 3aaHNS

Ymems TpaMOTHO BBIOMpATH HEOOXOAHMMEBIE | paboTa Hus 3.3 Hus 3.3 33
ANIEKTPOTEXHOJIOTHYECKUE TPOIIECCHl B 000PY- Pedepar u3 3a- | Pedepar uz 3a- | Pedepar us 3ana-
JOBAHUE I TOCTHKEHUS PE3yJIbTaTa; nanus 3.4 nanus 3.4 Hus 3.4

Hmemv HaBBIKM TPOBEICHMSI HCIBITAHUM
AJIEKTPOTEXHUYECKOTO0 000PYAOBAHUS U OpPraHU-
3alUU 3JIEKTPOTEXHOJIOTUYECKUX TPOLECCOB.




2.4 Kputepuu oueHKH Ha 3a4éTe

OueHka, ypoBEHb Kpurepun
3auTeHo, OOyuaromuiics Mokas3aa MpPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKE-
BBICOKHH YPOBEHB HUN y4eOHOM AMCLMILIMHBI, YMEHHE CaMOCTOSITENIbHO pellaTh

KOHKPETHBIC TPAKTHYCCKHUE 3a7a4d TOBBIMICHHOW CII0KHOCTH,
CBOOOJHO HCIIOJIB30BAaTh CIPABOYHYIO JIUTEPATypy, JAelaTh
000CHOBAHHBIE BHIBOIBI

3auTeHo, OOyuaromuiics Mokas3an MpPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKE-
ITOBBIIIEHHBIM YPOBEHb HUN y4eOHOM AMCLMILIMHBI, YMEHHE CaMOCTOSITENIbHO pellaTh
KOHKpETHBIE MTPaKTUUYECKUE 33/1a4H, PEAYyCMOTPEHHbIE paboueii
IIPOrpaMMOM, OPUEHTUPOBATHCS B PEKOMEHIOBAHHOM CIIPAaBOY-
HOHW JMTEpAType, yMEeT IPaBUJIBHO OLICHUTh IOJYyYEHHBIE De-

3YJIbTATHI.
3auTeHo, OOyuaromuiics moka3an 3HaHHE OCHOBHBIX IMOJIOKEHHUH yueo-
HOpOFOBBII\/’I YPOBCHBb HOH AUCHUIIIIMHBI, YMCHUC IIOJYYUTH C IIOMOIIBIO IMPEIoaaBa-

TeJs MPAaBWIBHOE PEIICHHE KOHKPETHOM NPAaKTUYECKOW 3a1a4uu
U3 4YKcia OpeyCMOTPEHHBIX paboueil mporpaMMoil, 3HaKOMCT-
BO C PEKOMEHJIOBAaHHOM CIIPABOYHOM JINTEPATypOi

He 3auteno [Ipu oTBeTe 00yJaronIerocsi BEISBUINCH CYIIECTBEHHBIE TTPOOe-
Jbl B 3HAHUSX OCHOBHBIX IMOJIOKEHUHM Y4eOHON IUCIUILIMHBI,
HEYMEHHE C MOMOIIBIO IMPENnoaBaTes MOJTy4YUuTh MPaBUIbHOE
penieHne KOHKPETHON MPAKTUYECKOM 3aJadyu U3 YHCIa Ipeay-
CMOTPEHHBIX paboyvell mporpaMMoi yueOHOH AUCIUILIMHBI

2.5. Kputepuu OlleHKH HA JK3aMeHe
He npenycmotpen

2.6. Kputepuu oeHKH yCTHOIO Onpoca

Onenka Kpurepun

BBICTABIISIETCA 00yUarOIIEMYCsl, €CJIM OH YETKO BBIPAXKAET CBOIO TOUY
«OTJIIMYHO» 3pEHHsI IO PacCMaTPHUBAEMBIM BOIIpOCAM, IPUBOJS COOTBETCTBYIO-
e IpuMepsl

BBICTABJIACTCA O6y‘laIOHIGMYC$I, €CJIM OH OOITYCKACT OTACJIBHBIC I10-
«XOopouio»
I'pC€IIHOCTH B OTBETC

BBICTABIIICTCSI 00YJarOIEMyCs, €ClIi OH OOHApY>KMBAET MPOOEIBI B
«YIIOBJIETBOPUTEIILHOY
3HAHHUSIX OCHOBHOTO Y4eOHO-IPOrPaMMHOTO MaTepraia

BBICTABIIACTCS OOyJaromeMycsi, €CJIi OH OOHapyXHBaeT CYIIECT-
BEHHbIE MPOOEIbI B 3HAHUSX OCHOBHBIX MOJIOKEHUN yueOHOM Auc-
«HEYIOBJIETBOPUTENHHO» | IUIUIMHBI, HEYMEHHE C MOMOIIbIO IPENoiaBaTelisl MOJy4yuTh Ipa-
BWJIBHOE DPELICHHE KOHKPETHOM IPAaKTUYECKOM 3aJauM M3 4Hucia

MPEeTYyCMOTPEHHBIX pabovelt MporpaMMol Y4eOHON JUCIUTIUTHHBI




2.7. Kputepuu OlleHKH TeCTOB

Crynenu ypoBHel
OCBOEHHS OTnuyuTeNbHbIE IPU3HAKU

KOMIETEHIINI

[Tokazarens onenku chop-
MHpOBaHHOf/’I KOMIICTCHIINHU

OOyuaromuiics BOCIPOU3BOJUT TEPMHU-
[Toporossrit HbI, OCHOBHbBIE TIOHSTHUSI, CIIOCOOEH y3Ha-
BaTh S3bIKOBBIE SIBJICHUSL.

He menee 55 % Oauios 3a
3aJIaHUs TECTA.

OOyuaromuiicsi BBISBISET B3aHMMOCBSI3H,
knaccuduiupyer, ymnopsaounBaer, uH- | He menee 75 % 06annos 3a

[IpoaBuHyTHII
TEPIPETUPYET, TPUMEHSICT Ha TPAKTUKE | 3a/IaHUS TECTa.
POV ICHHBIA MaTepuall.
Bhicokuil OOyuaromuiics aHanu3upyeT, ouenuaer, | He menee 90 % Gainos 3a
MIPOTHO3UPYET, KOHCTPYHPYET. 3aJJaHHs TECTA.
Kowmnerenius ue Menee 55 % Oanios 3a 3a-
chopmupoBaHa JTAaHUS TECTa.

2.8 Jlomyck K caaue 3a4eTa

1.Ilocemenue 3anstuil. Jlomyckaercs qBa npomnycka 0e3 NpeabsBlIeHUs CIIPABKU.
2. OT4er U cava BHIMOJTHEHHBIX Ja00PAaTOPHBIX padoT.

4. BeinmoaHenue JOMAIHUX 3aJaHUH.

5. AKTHBHOE y4yacTHe B paboTe Ha 3aHSITHSIX.

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS WIN MHbIe MaTepHAJIbl, He00X01H-
Mble JJIl OleHKH 3HAHWI, YMEeHHil, HABLIKOB U (MJIH) ONbITA JAeATEeJbHOCTH,
XapaKTepu3yKIIMX 3Tanbl GopMHUpoOBaHUs KOMIIETEHI[UII B MpoLecce 0CBoe-
HHMS 00pa30BaTEJIbHON POrPaMMBbI

3.1 Bonpocsl K 3aueTy

1. DIIeKTPOTEXHOJIOTUS ¥ IPEMET 3JIeKTpoTeXHOIOoruu. Ero posb 1 3HaYeHue.

2. DHepreTuyecKrue OCHOBBI 3JIEKTPOTEXHOIOruH. O0I1Ie 3aKOHOMEPHOCTH.

3. AspounoHu3anus Bo3ayxa. MeTopl a3ponoHHU3aIii, 000pyA0BAHNUE U €T0 POJIb B CEJb-
XO3MPOU3BO/JICTBE.

4. OU3HKO-XUMHYECKOE IEUCTBUE AIEKTPUUECKOTO TOKA HA CEIbX0300BEKTHI.

5. DIEeKTPOTEXHOJIOIrMYECKHE METO/1bI 00€30paKMBAHUS BOIbI U IPYTUX OOBEKTOB U CIIOCO-
OBl UX peamu3aIuu.

6. O6paboTKa KOPMOB JIEKTPOTOKOM M €T0 IpHUMEHEHHUE B paboTte dhepm.

7. [lpennoceBHas U npeanocaaoyHas 00padboTka CEMEHHOT0 Marepuasa 1 €€ pojib B IOBbI-
LIEHUU YPOKAMHOCTH.

8. Cnabble 3JIeKTPOTOKU U UX MCIOJIb30BaHUE B MOJIEBOJICTBE.

9. ®oTobHONIOrNYECKOEe AEUCTBUE ONTUYECKOTO U3IYYE€HUS HAa PACTEHUS.

9. VnbTpaduoiseroBoe 001ydeHHE B )KUBOTHOBO/JICTBE, €0 (PYHKIIMU U CIIOCOOBI peayin3a-
17078

10. YasTpaduosieroBoe 00aydeHrEe MPOAYKTOB MPU XPAHSHUH U €TO POJIb B JIeJIe TIOBBIIIIE-
HUSL COXPAHHOCTH.

11.0nTH4eckue U3IydeHus: ¥ UX poJjb P CEJIEKIIMU HOBBIX COPTOB C/X PACTEHUI.

12. Tennuynble 00IydaTeN U UCTOUHUKH CBETa. PacueT TeIIMYHBIX 00JIydaTeNbHbIX YCTa-

HOBOK.




13. DAEeKTPOTEXHOIOT U U MIPEIMET AIEKTpoTeXHOJIoruu. E€ posb u 3HaueHue B CETbCKOXO-
351ICTBEHHOM MPOU3BO/ICTBE.

14. OuncTka BOJbI OT B3BECEH AIEKTPOKOATYIISIIHCH.

15. DnekTpoananu3 B 3IEKTPOTEXHOJIOTHH 00eCcCaTuBaHusI MUTHEBOM BOIbI. AHOJIUTOBBIC U
KaTOJIMTOBbIE PACTBOPHI U UX MPAKTUUYECKOE TPUMEHEHUE.

16. DAeKTPOTEXHOJIOTMY OCHOBAHHBIE HA IJIa3MOJIM3€ (CYIIKa CEHa, IPOU3BOJICTBO COKOB ,
caxapa u Jp.)

17. Ucnionp30BaHME 3IEKTPOTEXHOIOTUH I AKTUBALIUKA POCTA PACTEHUN U MTOBBIIICHUS UX
YPOKaWHOCTH.

18 Mcnonp30BaHKe 3JEKTPUYECKUX TOKOB Pa3HbIX BEJIMUMH, HAIIPSHKEHUH U 4acTOT B BETE-
pUHApUU VIS JICUEHUS KUBOTHBIX. .

19. Mcnonp30BaHue 3J€KTPUUECKOTr0 TOKA IPU MPOMBIBKE COJIOHYAKOB: 3PPEKTUBHOCTH
JAHHOM 3JIEKTPOTEXHOJIOTHH.

20. DAEeKTpPOTEeXHOJIOTMH, OCHOBAaHHbIE Ha OJJEKTPUYECKHX pa3palax U HUMITYIbCHOM
MIO/ABO/JIE DJIEKTPOIHEPTUU.

21. DnexTporuapaBiIyeckie ycTaHOBKU. [IpuHIMIT efcTBUS U MPaKTHYECKOE UX
[IPUMEHEHHE.

22 DnexkTpOpO3UOHHbIE YCTaHOBKH. [IpHHIIMN UX IEHCTBUS U IPAKTHYECKOE MPUMEHEHUE
JAHHOM 3JIEKTPOTEXHOJIOTHH.

23. DIeKTPOTEXHOIOIHUECKUE METO 1bl 00e33apakuBaHus BOJIbI U JPYTUX 0OBEKTOB.
Crioco0sl UX peanu3aiuu.

24. Ucnonp30BaHue Ci1a0bIX 3JEKTPUUECKUX TOKOB B [10JIEBOJICTBE

25. DnexTpuyYecKre MoJisi KOPOHHOTO pa3psiaa, UX BUJIbI U UCIIOJIB30BAHUE B JIEKTPOTEXHO-
JIOTUAX

26. DneKTpOTEXHOIOIHH B OOpb0e C COpHIKAMHU.

27. YapTpaduosieroBoe 00IydeHrEe MPOAYKTOB MPY XPAHSHUH U €T0 POJIb B J€JIC MOBBIIIIE-
HUS COXPAHHOCTHU CEJICKOX035UCTBEHHBIX MPOIYKTOB (KapTodessi, 0BOIIEH, PPYKTOB H . ).

28. YapTpa3BykK U €ro AelcTBUE Ha GU3MUECKHE U OMOJOTHIECKUE OOBEKTHI.

29. MarHuToCTpUKLIMOHHBIE TPEOOPA30BATENH AEKTPUUYECKOTO MO B YIBTPA3BYK U
MPaKTUYECKOE €ro NPUMEHEHHE.

30 TernyHble 00TydaTENN U UICTOYHUKH cBeTa. Pacuér TernyHbIX 001ydaTenbHbIX
ycTaHoBOK. CoBpeMEeHHbIE UICTOYHUKHU CBETa JJIs TETLIHLI.

31 DnexrponHble GpuabTpbl. [IpuHIMI NEHCTBUSA U 00J1aCTH IPUMEHEHUS.

32. IIbe303m€eKTprUecKUe peoOpa3oBaTeaIn U3MEHEHH 3JIEKTPOIOJIeH B yIbTPa3BYyK U
MIPaKTUYECKOE UX IPUMEHEHHUE.

33. YasTpaduosieroBoe n3ydeHne 0aKTePUIIMIHOTO qUana3oHa u cheprl ero mpuMeHEeHUSI.

34. DputeMHoe yapTpadroIeTOBOE 00IyIeHHE U 00IaCTH €T0 IPUMEHEHUS B
KUBOTHOBOJICTBE U NTHUIIEBOJICTBE.

35. DnexTpuyecKue Mo B AIEKTPOTEXHOJIOTUSAX OUUCTKH U JIEKTPOCTUMYIISALIUN
[IOCEBHOTO Marepuara.

36. YnpTpa3BykoBas 1€(EKTOCKOHUS U €€ IPUMEHEHHE B U3MEPUTEIbHON TEXHUKE.

37. OuucTKa BOJIbI OT B3BECEH AIEKTPOKOATYIIAIIHCH.

38. DnekTpoanain3 B AIEKTPOTEXHOJIOTHH 00ecCaTuBaHusI MUTHEBOM BOIbI. AHOJIUTOBBIE U
KaTOJIMTOBbIE PACTBOPHI U UX MPAKTUUECKOE TPUMEHEHHE.

39. DAEKTPOTEXHOJIOT UM OCHOBAHHBIE HA MJIa3MOJI3€ (CYIIKa CEHa, IPOU3BOICTBO COKOB,
caxapa u ap.).

40. YipTpa3ByKoBbI€ JIe4eOHbIE TPOLIEAYPHI.

41. Ucnonp30BaHue 3JIEKTPOTEXHOJIOTUH JIUIsl aKTUBAI[MU POCTAa PACTEHUN U MOBBIIICHUS X
YPOKaWHOCTHU.

42. Vcnonp30BaHue 3JIEKTPUUECKUX TOKOB Pa3HbIX BEJIMYHH, HANPSYKEHUI U 4acTOT B
BETEPUHAPUU JJIS1 JICUEHUS )KUBOTHBIX



43. YpTpa3ByKOBbIE TEXHOJIOTUN MOMKHU JieTalled, Maliku, CBapKU U TOUHOW pa3MepHO
00paboTKH.

44 MarHuTHbIE TIOJIS TIPU OYKCTKE CEMSTH U KilacCU(UKAIMKU 3epHa.

45. OmarunuuBanue BoJibl. CBOMCTBA OMarHM4eHHON BOJIbI U 00JIaCTH IPUMEHEHHUS B
PacTEeHHEBOJICTBE U B )KUBOTHOBO/ICTBE.

46. MarauTHsl€e 0JI U UX IPUMEHEHHE B POACIKEBOM MPOU3BOICTBE.

47. YapTpa3ByK U €ro JAeUCcTBUE Ha (U3NUECKHE U OMOJOTHIECKUE OOBEKTHI.

48. MarHuTHbIE TOJISl U UX POJIb B MEAUIIMHE

49. buonoruueckoe 1eCTBUE MarHUTHBIX MOJIeH 3eMiu

50. Hepa3zpymiarouuii KOHTPOJIb MaTEPUATIOB.

51. DneKTpOoTEXHOJIOTUS U IPEIMET 3EKTPOTEeXHOJI0ruH. Ero posib u 3HaueHue.

52. DHepreTU4ecKrue OCHOBBI AJIEKTPOTEXHOJIOTHU. O0ImKe 3aKOHOMEPHOCTH.

53. OO6mue 3aKOHOMEPHOCTH MPEe0OPa30BaHUS MIEKTPOIHEPTHH B TETUIOBYIO.

54. Ilpsimoe u KOCBEHHOE ITPeoOpa3oBaHNEe 3/9HEPTUH B TETUIOBYIO.

55. Tlpsimoil u KocBeHHbIH 3nekTpoHarpes, ux KIIJ{ u o6nactu npuMeHeHus.

56. OcHOBHbBIE BU/IbI 3JIEKTPOTEXHOJIOTHH U UX OTJIIMYUE OT APYTrUX TEXHOJIOTHl.

57. OcHOBHbIE cIOCOOBI TPE0Opa30BaHUs JIEKTPOIHEPTUHU B TEIJIOTY U MX 3HAUYEHUE JUIf
CEJIbXO3IPOU3BO/ICTBA.

58. Bumpl pacu€ToB  ANEKTPOTEPMHUUECKHX YCTaHOBOK. TemyoBoi pacu€r. Oxa-
pakTepu30BaTh €ro PoJib B ONPEAEICHIUHN XapaKTEePUCTUKHA YCTaHOBKH.

59. Ilpsmoit  97EKTPOKOHTAKTHBIM  HarpeB. (OCHOBHBIE  3aKOHOMEPHOCTH. Pacuér
TpaHcpopMmaTopa AJisl AIEKTPOKOHTAKTHOTO Harpena.

60. OOmast xapakTepUCTHKA MEKTPOAHBIX cucTeM. OCHOBHBIE OCOOCHHOCTHU JIEKTPOIHBIX
BOJIOHarpeBaresie U pojb MaTepuaa JEeKTPOA0B B MIPOLECCE 3IEKTPOJHOTO HAarpeBa.

61. DneKkTpoaHbIE CUCTEMBI U UX THUIIbI U T€OMETpHUecKre KOAPPUIUEHTHI.

62. Pacuér »SneKTPOOHBIX CHCTEM U CHOCOOBI IPOBEPKU  YIOBIETBOPUTEIBLHOCTU
pe3ynbTATOB pacyETa.

63. DieKTpo/AHbIE BOJOHArpeBaTeNd IEPUOJUYECKOr0 JEWCTBUS KOHCTPYKLHS M HX
HazHaueHue. Pacu€T nepuoanyeckoro BoJioOHarpeBaTess.

64. DnekTpojaHble MNPSIMOTOYHbIE BojoHarpeBarend. OCHOBHbBIE XapaKTEPUCTUKH U HUX
KOHCTpYKLUs. Pacuer mpsSMOTOYHOTO BOIOHArpeBaTels.

65. DneKTpoaHbIE KOTJIbI, OCHOBHBIE TUIIbl KOHCTPYKIMM M MX CXEMbI yrpaBieHHs. Buibl
AJIEKTPOJHBIX KOTJIOB U UX IPUMEHEHHE.

66. DNeKTpOoAHBIM HArpeB W YACJIbHOE CONPOTHUBICHWE BOJBI, €€ pOJb W 3HAUYCHHUE B
AJIEKTPOHBIX MIPOLIECCaX.

67. OTKpbITBIE M 3aKpbIThle BOJIOHArpeBaTENIbHbIE YCTaHOBKHM. MX XapakrepucTuka u
OCHOBHbIE Cpepbl IPUMEHEHHUS.

68. Marepuanbl sl DJIEKTPOJIOB, HArpeBaTeNbHBIX KalOesed, MPOBOJOB M TUIEHOYHBIX
JJIEKTPOHArpeBATEIIEH.

69. TpyOuarble 3JIeKTpOHArpeBaTen: KOHCTPYKIUS, MAPKUPOBKA, HA3HAYEHHE U OCHOBHbBIE
BHIbI TpuMeHeHns. CriocoObl UX BRIOOPA.

70. OCHOBHbIE MNPUHLUIBI U 3aKOHOMEPHOCTH HMHAYKIMOHHOrO HarpeBa. OCHOBHbIE
MpOCTENIINe YCTaHOBKY MHIYKIIMOHHOTO Harpesa.

71. UHIyKUMOHHBIA HarpeB, NPUHLMUI JEHCTBUS YCTAaHOBKM HMX c(epbl HTPUMEHEHUSs.
Pacuér ycTaHOBKM MHIYKIIMOHHOT'O Harpesa.

72. TepmoaieKTpUUYECKUE TEIUIOBBIE HACOCHI U TEIUIOBbIe TpaHchopMaTophl. [IpuHImn ux
NEUCTBUS U MEPCIEKTUBBI IPUMEHEHUSL.

73. JlupnekTpuueckuil HarpeB, NPUHLUI JEHCTBUS YCTAHOBKU HUX CQepbl NPUMEHEHUS.
Pacuér ycTaHOBKM IMANEKTPUYECKOTO HAarpeBa.

74. VICTOYHMKYM MUTAHUS YCTAHOBOK MHAYKIIMOHHOIO U AUAJIEKTPUUYECKOTO Harpena.

75. TepmoanekTpUuyecKue TEIUIOBbIE HACOCHI U TEIIOBble TpaHchopMaTopsl. [IpuHIun ux
NEUCTBUS U MEPCIEKTUBBI IPUMEHEHUSL.
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76. MecTHBI 000TpEB MOJIOAHSKA, €r0 CIOCOOBI, POJib U 3HAaYeHUE. CXeMBbI TOIKITIOUYCHHS
U YIIPaBJICHUSI MECTHBIM 000IPEBOM MOJIOAHSIKA.

77. Pacuét TpyOUaThIX 31eKTpoHarpeBareieil, xapakrepucruka TOHos.

78. MectHplit 1 oOuwmii oborpeB nomemeHuid. CrnocoObl MPaKTUYECKON peanu3aluud U
MecTa Han0oJiee 4acToro X NpUMEHEHU .

79. MukpokiaumaT B >KMBOTHOBOJYECKMX MoMelleHUusaX. OCHOBHbIE XapaKTEpUCTUKH,
351eKTpo0OOpyI0BaHKE JJIs OIIepKAHUS ONITUMANIBHBIX [T0Ka3aTeIel MUKpOKIuMaTa.

80. DnekTpooOorpeB TpyHTa H BO3AyXa B TEIUIMIIAX TEIUIOBBIMU HacocaMud |
TpaHcpopMaTOpaMu KOMIIPECCUOHHOTO THIIA.

81. Jludnextpuyeckuid HarpeB. CmocoObl €ro peajqu3allMii W €ro 3Ha4YeHUE B
CEJIbCKOXO035HCTBEHHOM ITPOU3BOJICTBE.

82. DnekrpooOorpeBaeMble MOJbl M MAHEIH, TEIUIO AKKyMYJSTOPbl U WX KOHCTPYKLUH,
THIIBI, OCHOBHBIC XapAKTEPUCTHKU U 00JIaCTH TPUMEHEHUS.

83. Pacuer ciupanbHbIX 3EKTpOHArpeBaTesiell U3 HUXpoMa U CTaIUCTBIX IPOBOJIOK.

84. Kuneruka tepmuueckoro mpoiiecca. [locTossHHBIE HarpeBa W OXJIAXKJIEHUS TEIJIOBOTO
npotrecca.

85. Pacyer »meKkTpooOOrpeBaeMbIX TIOJIOB B JKMBOTHOBOJYECKOM TOMEIICHUHM W HUX
KOHCTPYKLHS.

86. DnexTporepMuueckas o0padoTKa CeNbXO3MPOAYKIIUHU, FIEKTPOOOOPYIOBAHHE IJIsi €T0
peayin3aiui.

87. Cymika akTUBHBIM BEHTHJIMPOBaHHEM. Pacuer mojorpeBa AyTbeBOro Bo3ayxa.

88. XpaHeHHe CENbXO3MPOAYKIMH W  JJIEKTPOOOOpYyHOBaHHE [UII  OOCITY)KHWBAHUS
XPaHUJIHILL.

89. IlpaBuna 6e30mMacHON IKCILTyaTaIlluU AIEKTPOTEPMUUECKOTO 000PYIOBAHHS.

90. ITpaBuna ycTaHOBKM M O€30TACHOM IKCILTyaTallMM AJIEKTPOHBIX BOJOHArpeBaTeie u
KOTJI0B. OCHOBHbBIE TPEOOBAHMSI K IIOMEIICHUSIM.

IIpakTHyeckue 3agauu

Paccunrtarh 21eKTpOAHBIN BOIOHATPEBATEIb JUISI CHCTEMBI TOPSYEro BOAOCHAOKEHUS, €CIIN Ja-
HO:

Bapuantsr:

1-6  ®max=100 kBt 1,=8 u t;=5°C t,=90°C
7-12  ®max=150 kBt 1,=8 u t;=4°C t,=95°C
13-18 ®max=180 kBt 1,=8 u t;=7°C t,=96°C
19-24 ®max=250 kBt 1,=8 4 t;=5°C t,=95°C
25-30 ®max=280 kBt 1,=8 u t;=5°C t,=90°C
31-36 ®max=300 kBt 1,=8 u t;=5°C t,=95°C
37-42 ®max=350 kBt 1.=8 u t;=10°C t,=80°C
43-48 dmax=400 kBt 1,=8 u t;=10°C t,=80°C
49-55 ®max=450 kBt 1,=8 u t;=5°C t,=95°C
56-62 ®max=480 kBt 1,=8 u t;=6°C t,=95°C

Bap | 0.3 03]0,35 0,6/ 0,8 09 03| 0,1| Bap | 0,2/0,35|0,45 0,7] 0,8 0,9 0,2 0,1
/Ki /Ki

1 3 2 3 314 3 2 39 3 2 5 |4 2 |2
2 3 2 2 4 |3 4 3 3 40 3 2 3 3 4 |5 2|2




—_—
—_—

3 2 2 3 3 3 5 2 3 41 3 2 2 4 5 4 2 2
4 3 2 3 4 |3 4 3 2 42 3 2 3 3 4 5 2 2
5 2 3 2 215 3 3 4 43 3 2 2 4 5 4 1 3
6 2 3 1 3| 4 5 3 3 44 3 2 3 3 4 5 1 3
7 3 2 2 2 | 4 5 2 4 45 3 2 2 4 5 4 2 2
8 3 2 3 3| 4 4 2 3 46 3 2 3 3 4 5 1 3
9 2 3 2 2 | 4 5 2 4 47 3 2 2 4 5 4 2 2
10 32124435 [ 483233 4]5]1]3
11 3 2325 42134 3233 4]5]1]3
12 2 [ 3 21355212150 [3 22145413
Bap 0,2l 0,3 04 0,3 0,7 09 02 o0, Bap | 02 03 04 07 08 1,0 03 0,1
/Ki 5 5 5 50 /Ki 5 5 5
13 3 2 3 215 4 2 3 51 2 2 3 3 3 5 2 3
14 3 2 2 3 4 5 2 3 52 3 2 3 4 3 4 3 2
15 2 3 3 215 4 2 3 53 2 3 2 2 5 3 3 4
16 3 2 2 315 4 2 3 54 3 2 3 2 5 4 2 3
17 3 2 3 2 | 4 5 2 3 55 2 3 2 3 5 5 2 2
18 2 3 2 315 4 2 3 56 3 2 3 2 5 4 2 3
19 2 3 2 315 5 2 2 57 3 2 2 3 4 5 2 3
20 2 3 3 215 4 2 3 58 2 3 3 2 5 4 2 3
21 2 3 2 2 15 5 1 4 59 3 2 2 3 5 4 2 3
22 3 2 3 2 15 4 2 3 60 3 2 3 2 4 5 2 3
23 3 2 2 3 5 4 1 4 61 2 3 2 3 5 4 2 3
24 3 2 3 2 15 5 2 2 62 2 3 3 3 5 5 2 1
3.2 Bonipocsl K 3K3aMeHy
He npeagycmoTpensl
3.3 TecToBbIC 3a1aHUA
Bomnpoc BapuanTts! oTBETOB
Bompoc Ne 1 — CMOCOOBI MOJYYEHUSI AIEKTPOIHEPT U

Yro u3ydaeTr npeaMeT 3IEKTPOTEXHOIIO-
THH

cepsl MOJIb30BaHUS AIEKTPOIHEPTUECH
TEXITPOLECCHI, B KOTOPBIX JICKTPOIHECPTUA
ABJISICTC OCHOBHBIM CPCJACTBOM BO3I[CI\/’ICTBI/I$I
Ha 00pabaThIBaeMbIil 0OBEKT

Bomnpoc Ne 2
Yro Takoe 31eKTpOTEeXHOJIOrUs ?

[Tonydyenue mazMbl ¢ TOMOLIBIO 3JIEKTPO-
SHEpPruu

[Tosydenue maa3mpl ¢ TOMOIIBIO SIACPHBIX
peakuui

Pazpyiienue npoTomniacTel KJIETOK paCTeHUI
C IOMOIIBIO 3JIEKTPOIHEPTUU

Bonpoc Ne 3
Urto Takoe snexrpodopes?

HBI/DKGHI/IC TBEPABIX YACTHUIL B )KUJKOCTH IO
)IGI)'ICTBPICM BHCIIHETO SJICKTPHUYCCKOI'O ITOJIA
HBI/DKGHI/IC KHUAKOCTU OTHOCUTCIIbBHO TBEPABIX
4JaCTHIl BO BHCIIHEM 3JICKTPHYCCKOM IT0JIC

Bompoc Ne 4

I[BI/I)KCHI/IG TBEPABIX YaCTUI] BO BHCIIIHEM
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Bomnpoc

BapuanTtel oTBETOB

Uto Takoe snexTpoocmoc?

AIEKTPUYECKOM I10JI€ OTHOCUTEIBHO HKUJIKOMN
cpebl

JIBM>KEHHE )KUIKOCTH OTHOCUTEIBLHO TBEPION
Cpebl BO BHEIIHEM AJIEKTPUYECKOM TOJIE

Bompoc Ne 5
Yro rpeeT BOIy B IEKTPUIECKOM BOJIO-
Harpesarene?

DNeKTpUYECKU TOK, MPOXOAAIIUI Yepe3 BO-

ay
TOH=I

NK-n1yun

Bompoc Ne 6

JIi1st 9ero mpuMeHsIeTCsl yCTaHOBKa DJIeK-
TPUUECKON U MeXaHU4YecKoi 00paboTKu
3eJIeHOH TpaBbl?

Jns pacuieniaenus IpoTOIUIacThl 3€JI€HOM
TpaBbl

Jlist hopMupoBaHUs PYJTOHOB U3 3€JICHON
TpaBbl

JList ynydmeHus NIOBEpXHOCTH TPABbI

Bomnpoc Ne 7
DNeKTpOruApaBIuecKas YUCTKA LIEPCTH
MIPOUCXOUT C MIOMOIIBIO

AJEKTPOJIHOTO Iporecca
C MOMOIIBIO KABUTALIMHI
AIEKTPUYECKUX Pa3psAI0B MO BOJAOK

Bomnpoc Ne 8
Uto obecrnieunBaeT UMITYJIbCHBIN MTOABOT
AIIEKTPOIHEPTUU?

HNHuTencudukanmo mpouecca
[ToBbIlIEHNE SHEPTOEMKOCTH
IloBrbIIEHUE MOIITHOCTH

Bompoc Ne 9
Cdepa npuMeHeHus AIEKTPOrupaBinye-
CKHX TIPOIIECCOB?

OTMBIBKa IECPCTHU U OYHCTKA JIUThA OT KE€pa-
MHKHU

[ToBbIlIEHNE HAMIOpa HACOCOB

[ToBbIlIEHNE TPOU3BOAUTEILHOCTH HACOCOB

Bonpoc Ne 10
CyTb 21€KTPOHHBIX TEXHOJIOTUI

3apsAaKa 4aCTHUI U UX HAIIPaBJICHHOC JIBUKC-
HHUC B SJICKTPUUCCKOM I10JIC

IMOJIYYCHHE 3aps’KCHHBIX YaCTUIL B 3JICKTPHU-
YEeCKOM I10JI¢ BEICOKOM HaAINps>KCHHOCTU

Bomnpoc Ne 11

[Tony4yeHue BBICOKO 3apsKEHHBIX CTPH-
MEpOB MOHOB I'a30B B MIEKTPUYECKOM I10-
7€ DNeKTpUYECKU KOPOHHBIN pa3psij
BO3HHUKAET

MEXAY ABYM:I IIapaMu
MEXAY LIapaMU U INIOCKOCTBIO
MEKly UTJIOU U TNIOCKOCTBIO

Bomnpoc Ne 12
Kaxo# u3 3Tux nponeccoB He OTHOCUTCS
K 2JIEKTPOMOHHBIM TEXHOJIOTUAM?

[Tonaua marepuana

3apsiika ero 4acTHIl

JIBuKeHHE 3apsyKEHHBIX YaCTHL] B DJIEKTPH-
YECKOM I10J1€

PopMHUpOBaHKE MTPOIYKTA

[losiBIeHNE IEKTPOUCKPOBBIX Pa3psiioB

Bonpoc Ne 13
Kaxkue asponons! nerkue?

NoHsl raza, OKpy>KeHHbIE HEUTPAIBHBIMU MO-
JIEKyJIaM¥ BOJbI

3apsKeHHbIE IBUTMHKU

3apsKeHHBIE KalelbKHU BObI

3apsKE€HHbIE Tela MUKPOOOB

Bonpoc Ne 14 — 70...80 %
CrerneHp OYMCTKH BO3/yXa B AJIEKTPOH- — 80...89 9%,
HBIX QUIBTPaAX - 90...95 %
Bompoc Ne 15 - E=1.3xB
Hanps)K€HHOCTB JIEKTPUYECKOTO OJIS B - E=3.5kB
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Bomnpoc

BapuanTtel oTBETOB

AJIEKTPOHHBIX HUIIbTpaxX

E=6..15xB

Bompoc Ne 16
Yr10 TaKkoe KaBUTAIH?

OO6pazoBaHue B *KUAKOCTHU MOJIOCTEN pa3pe-
JKEHU U UX 3aXJIOIIbIBAHHUEC
HOBCpXHOCTHOG TPEHUC B ) KUAKOCTHU
[lepemeHHOE yIBTPa3BYKOBOE JABICHNE

Bomnpoc Ne 17
Kaxue Marepuansl He MarHUTOCTPUKIU-
OHHBIE U3JIy4aTeNln yabTpa3ByKa?

IImaTuHO-KEIe3UCThIE
Kenesncro-aaTroMHUHUEBEIE
Kene3ncro-ko0anLTOBLIE
Huxkenesrie

Mennsre

Bomnpoc Ne 18
Kakune mMarepuansl He Ibe303JIEKTpHYE-
CKH€ mpeoOpazoBaTenn?

a- KBapI|
CerneroBa coJb

Turanar Gapus
TuTaHaT-IMPKOHAT CBUHIIA
CunukaTt HUPKOHHUS

Bompoc Ne 19
Kakwne sMyIibcui HEBO3MOKHO MTPUTOTO-
BUTH IIpH oMoy Y3?

Boga + 6ensun - 70 %

Bona + pei6uii sxup - 50...70 %
Boma + pryts - 90 %

Bona 90 % + pryts 10 %

Bonpoc Ne 20
Kakue onepannu HEBO3MOKHO BBITION-
HATH IIpu oMoy Y3?

®opMupoOBaTh CTPYKTYPY 3aCTHIBAIOLIETO Me-
Tajua

CHuXkaTh OCTaTOYHBIE HANIPSDKEHUSI CBAPHBIX
IIBOB

BnusiTe Ha KpUCTAJUIMYECKYIO PELIETKY OC-
TBHIBIIETO METaJlIa

Bomnpoc Ne 21
Uto He Mo3BOJISAET JenaTh Y3 cBapka ?

CBapI/IBaTB MaTepuaibl U3 YUCTOT'O U CBCPX-
YHUCTOr0 AJIOMHUHUS 0€3 OKUCHBIX IJIEHOK
CBapuBaTh TOHUYANUIIINE METAJUTHICCKUE
¢dosibru Menu, TUTaHa, cepedpa, TaHTaja C
KEPaMHUKOM U CTEKIIOM

CBapuBath TOJICTHIC IJIACTUHBI MEIH, cepeo-
pa, THTaHa, TAHTaJla C KEPAMHUKON M CTEKJIIOM

Bomnpoc Ne 22
[Ipu xakoil TemnepaType NpoUcXouT Y3
cBapka ?

[Ipu TemmiepaType, nIpeBBILIAOIIEH TEMIEPA-
TYpY IUIaBJIEHUSA

[Ipu TemmiepaType IU1aBIEHUS CBAPUBAEMBIX
MaTepuaioB

[Ipu TemriepaType 3HaUUTEIBHO HUXKE TEMIIE-
paTyphbl IUIaBICHUS

Bomnpoc Ne 23
[Ipu kako#t Temneparype NpouCXoIsiT
yIIbTpa3ByKOBas Maika u JTy:keHue?

[Ipu TemmiepaType BBIIIE TEMIIEPATYPHI IIJ1aB-
JICHUS IIPHUTIOA

[Ipu TemmniepaType HUXKeE TUIaBICHUS IPUIIOS
[Ipu TemniepaType, paBHOM TeMIEpaType
IIJIABJICHUSA ITPUIIOA

Bompoc Ne 24
Uewm BBITIOJIHAETCS pa3MepHas o0paboTka
XPYIKUX U CBEPXTBEPIbIX MATEPHATIOB ?

AOpa3uBHBIM MTOPOIIKOM, TOMEIEHHBIM MO/]T
UHCTPYMEHT, KoJiebmrouuiics ¢ Y3 yacToToit
Hakoneunnkom Y3 uHcTpyMeHTa

Bomnpoc Ne 25
Kaxkue n3 3THX MaTepuanoB HEb3s IpH-

Anma3s
Kopynz
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Bomnpoc BapuanTs! 0TBETOB

MEHATh B KauecTBe abpa3uBa 1npu Y3 00- — Kpemens

paboTtke? — KBapueBsrii mecox
— Oxanuny

Bompoc Ne 26 — Anmas

Kakune u3 3TuX MaTepuanoB HEIb3s pH- — Kopynn

MEHSITH B KauecTBe abpa3uBa npu Y3 00- — Kpemenb

paboTke? — KBgapuesslii necox
— Oxanuny

Bompoc Ne 27 — 40...60 Mmxm

Pazmep MUHUMAITBHBIX 1€EKTOB, BBISB- — 40 MXM

JIEHHBIX NpU Y3 1ePEeKTOCKONHUH — 10 MEM

Bomnpoc Ne 28
Jist aero He mpuMeHsieTcst Y3 B MEAHIIH-
He?

B xagecTBe XUpYypruyeckoro CKaabIemns
JList pa3pylieHrss MUKpOOPraHU3MOB U CTe-
pUIN3aLMY HHCTPYMEHTA

Jlii cHATHS 3yOHOTO KaMHS

J1J1s1 BBEJIEHHUsI JIEKAPCTBEHHBIX CPEJICTB

Bompoc Ne 29

Kakne us stux COPHAKOB MOKHO BbIIC-
JUTPH U3 KIIEBEPa, JIbHA, JTIFOIIEPHBI C TI0-
MOIIIBIO BESUIOK B Tpuepa?

IloBenuxa
IIneBema
[TonopoxHUK
Bacumex
I'opox
Cropsl

Bomnpoc Ne 30
MaruuTHas O4UCTKa OCHOBaHa Ha

IEPOXOBATOCTH MOBEPXHOCTH COPHSAKOB
(U3HUKO-3IEKTPUYECKUX CBOWCTBAX COPHIIKOB
IJIAJIKOM IIOBEPXHOCTH COPHSIKOB

Bompoc Ne 31 — JAHA3-400
Kakue ncrounuku OU HE UCTIONB3YIOT B — JIHA3-60
Termmnax? — JIPJ1 250
Bomnpoc Ne 32 — 6500 JIk
Kakas 001y4eHHOCTD A0JKHA OBITh A5 — 7000 JIx
paccajipl Orypuos ? — 5000 JIx
Bomnpoc Ne 33 — 7500 JIk
Kakast 001y4eHHOCTD A0JKHA OBITh AJ1s — 8500 JIx
paccajpl TOMaToB? — 6000 JIx
Bompoc Ne 34 - 1.5m
Kakas cpeansist BeIcoTa nojBeca Teriny- — 1M
HBIX OOydartenei ? - 22m

- 25M

Bomnpoc Ne 35

Kax He Bo3elicTByeT U3MEHEHNE Mar-
HUTHOTO 110J1s1 3eMJIM Ha 5KUBbIE Opra-
HU3MBI?

YcranaBnuBaeT OMOPUTMBI

Bnusier Ha oOMeH BelecTB

Bnusier Ha naBneHue KpoBu

VYiydimaeT caMO4yBCTBHE U CIIOCOOCTBYET
cTabuian3anuu 6UOPUTMOB

Bompoc Ne 36
Kak He BIUSIOT MarHuTH Ha CpaCTaHue
epeaomMoB ?

Vcunenne BOCIaIUTEIBHBIX mponeccoB 1 3a-
MCIJICHUEC CpaCTaHHus IIE€pCIoMa
VMeHbIIeHNnEe BOCHAINTEIIHHBIX mponeccoB u
YCKOPCHHE CpaCTaHus IEPCIoMa
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Bomnpoc

BapuanTs! 0TBETOB

IToBeIIICHTE IMPOYHOCTU CPOCHINXCA MECT
HepesIoMOB

Bomnpoc Ne 37
Kaxk Biusiror MarauTel HeOOJIBIIION MOIII-
HOCTH Ha TMIIEPTOHHUIO?

IloBrImaror AaBJICHUC KPOBEI
[TormxaroT KpOBSIHOE JTaBJICHUE U CIIOCOOCT-
BYIOT CTaOMJIM3alMK €T0 Ha 060Jee HU3KOM

YpOBHE
— He Bnusitor
Bomnpoc Ne 38 — Bo3s0Oyxnator
Kak BnusiroT HeOOIbIINE TOCTOSHHBIS — VYCIOKauBaroT
MarHuThl Ha HEPBHYIO CUCTEMY? — He BIUSIOT

I'ne mpumensitorcs mamrbr KI'-1500?
Jnst ocBeleHus yiuig

JInst ocBeleHus CropT3aioB

B remummunbix o6mydarensix

B npoxexkropax

Bompoc Ne 39
YeM oTIMYAIOTCS UCTOYHUKU (PUPMBI
Osram tuna Plantastar?

Boinee 61M3KUM K COJTHEUHOMY CIIEKTPOM
Boiee momueiM motokom OU
Huuem

Bompoc Ne 40
[Touemy o4yeHb peaKo NpUMeHSIOTCS (u-
TOJIAMIIBI HU3KOI'O J1AaBJICHUS B Tennnuax?

HenocraTounas BeanurHa NOTOKA ONTHYE-
CKOTO U3JTy4ECHHUS

CriekTp U3Iy4eHHs] HEJOCTATOYHO MpUOIIn-
KeH K puToobactu

Bompoc Ne 41
Uto obecrnieunBaeT opraHu3Mam JIIOICH U
YKUBOTHBIX BUTAIBHBIN yIbTpahuonaeT?

OO6pazoBanue BuTamMuHa D, MOBBIIIAIONIETO
YCBOEHHME MHUIIHU U 3alUTy OT paxura
YHUUTOXEHHE BUPYCOB, OAKTEpUN U MUKPO-
OpraHu3MOB

Bompoc Ne 42
UYro He obecrieunBaeT OAKTEPULIUAHBIN
yIbTpapHuOJIET )KUBBIM OpraHu3Mam?

buoctumynsmuto, o6pazoBanre BuramuHa D
U 3aIlUATY OT paxuTa

YHUUTOXXEHHE BUPYCOB, OAKTEpUN U MUKPO-
OpraHU3MOB

Bompoc Ne 43
[Touemy Tak OBICTPO CHMYKAETCS OTOK
u3nyuenus: YO uznydenus?

YMeHbIIaeTcs nojada 3JeKTPOIHEPTHUH B
JaMITy

[Ipu paboTe yMeHbIIAETCsl KOJIMYECTBO PTYTH
1 Koau4ecTBO YD u3inydeHus
M3HammBaroTCs BCE CUCTEMBI JIAMITBI

Bompoc Ne 44
Kak nosbicuts pecypc Y® namn?

PtyTp B 1aMIIax 3aME€HHUTH Ha aMaJIbraMy HH-
st

VYBenmnuuTh KOJMYECTBO PTYTH

YBeINUUTh HaNPSHKEHUE TUTAHUS

Bompoc Ne 45
Kaxkue mporiecchl Henb3s BBIMOJTHATD OaK-
TEPULIUIHOM JIaMIoi?

OuniaTe XpaHWIKIIE ¢/X TPOIYKIUN
OuniaTe XUpyprudeckue KaOMHeThI
[IpoBoUTH OMOCTUMYIIUPOBAHUE

Bompoc Ne 46
Uto Henb3s JAenaTh SPUTCMHBIMU JIAMITa-
Mu?

[TpoBOANTE OMOCTUMYIIMPOBAHNE

3amuTy OT paxura

Ounmmare NOMEMICHUsI OT MEKPOOPTaHH3MOB
u GaxkTepuit

Bompoc Ne 47
UTto Takoe 3eKTpoKoarysus ?

Cryienue, CIMIIaHUE YaCTHUIl B TUCIIEPCHBIX
CHUCTEeMax MOJ IEMCTBUEM DIIEKTPOIUTOB-
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Bomnpoc

BapuanTtel oTBETOB

KOaryJissHTOB

Cryienue, CIMITIAHUE YACTHUIl B TUCIIEPCHBIX
cUCTeMax Mpu J00aBICHUH HEOOJIBIIOTO KO-
JIMYECTBA JIEKTPOIUTA U TIPOITYCKAHUS HIIEK-
TPUUYECKOTO TOKA

Bompoc Ne 48
UTto Takoe snexTpoananus ?

[TepeHoC MOHOB Yepe3 HOHOCEIEKTUBHBIC
MeMOpaHbI MO JCHCTBUEM TTOCTOSIHHOTO
BHEIITHETO TIOJIS
[TepeHoC MOHOB Yepe3 HOHOCEIEKTUBHBIC
MeMOpaHbl MO/ IeHCTBUEM IEPEMEHHOTO
BHEIITHETO TOJIS

Bompoc Ne 49
KakuMm nokasareneMm He XapaKTepu3yeTcs
MHUKPOKIMMAT IMIOMCUICHUA ?

Temnepatypa

Brnaxxnocts

CKopocCTh JBMKEHMSI BO3/1yXa
JlaBnenue Bo3ayxa

Yucrora Bo3ayxa

Bomnpoc Ne 50
Kaxo#t Tun mectHOTO 000TpEBa UMEET
cambriit Beicokui KITJ[?

DneKTpooOOTrpeBaEMBbIi TIOJ
Onekrpooborpeaemsbie manenu [TUK obor-
peBaTeIn-u3IyJaTeNn

Bonpoc Ne 51
UTto Takoe 3eKTposn3 ?

COBOKYITHOCTb OKUCIIUTENIbHO-
BOCCTAaHOBMUTEJbHBIX PEAKLUN Ha AJIEKTPOJIaX,
MTOMEILIEHHBIX B AJIEKTPOJIUT, PU MPOXOXKIe-
HUU NIEPEMEHHOTO TOKa

COBOKYITHOCTb OKHUCIIUTENIbHO-
BOCCTAaHOBUTEJbHBIX PEAKLUN Ha AJIEKTPOJIaX,
[TOMEILIEHHBIX B AJIEKTPOJIUT, PU IMPOXOXKIe-
HUU yJIbTpa3ByKa

COBOKYITHOCTb OKUCIIUTENIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUi, IPOTEKAOIINX
Ha 3JIEKTPOJIaX, MOMEILEHHBIX B AJIEKTPOJIUT,
IIPU MPOXOKJICHUH Yepe3 HEro MOCTOSIHHOTO
AJIEKTPUYECKOT0 TOKa

Bonpoc Ne 52
Uto Takoe momsipu3anusi?

CMCHICHUC U BBIPABHUBAHUEC 3JICKTPUUCCKUX
MOTEHIIMAJIOB B CPEJIe MO/ BO3/ICHCTBHEM
BHCUIIHECIO MAarHUTHOTI'O I10JIsA

CMCHICHUC U BBIPABHUBAHUEC 3JICKTPUUCCKUX
MOTEHIIMAJIOB B CPEJIe MO/ BO3/ICHCTBHEM
BHEIITHETO AJICKTPOIIOJIS

CMCHICHUC U BEIPABHUBAHUEC 3JICKTPUUCCKUX
MOTEHIIMAJIOB B CPEJIe MOJ1 BO3JICHCTBUEM KO-
POHHOTO pa3psia

Bomnpoc Ne 53
Kaxoit u3 nepeuncieHasix GakTopoB HE
BIIMSIET HA IJIa3MOJIN3?

rpaAuCHT HAIIPSAKCHUA

JUINTENbHOCTh 00paboTKU
TeMIIeparypa

3NEeKTpodu3nIecKne cBOMCTBA MeTaIIa
HAIMPs>)KCHHOCTb MArHMTHOT'O T1OJISA

Bompoc Ne 54
Kaxkoii 3 mia3mMonmn3aTtopoB He SIBISETCS
AJIEKTPOILIa3MOJIU3aTOPOM ?

BAJIKOBBIN 3JIEKTPOILIaA3MOIU3ATOP
KaMEPHOTO THIIA C 3JIEKTPOIaMHU
TPaHCIOPTEPHOrO TUIIA
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Bomnpoc BapuanTs! 0TBETOB

— IITHEKOBOI'O THUIIAa
— aneKkTpokoTioBoro Tuna ¢ TOH' amu

Bonpoc Ne 55 — TIOBBIIAETCS COXPAHHOCTh KOPMOB

Kak n3MeHsI0TCS KOPMOBBIC KauecTBa — TIOBBIIIAETCA KOPMOBas IEHHOCTH Ha 0,15 -

COJIOMBI NIOCIIE BJIEKTPOXUMHUUECKOH 00- 0,2 x.c.

paboTkn? — TIOBBIIIAETCA KOPMOBAsI ICHHOCTH HA | K.e.
3.4 Pegepar

1. AmanbraMHble JIaMITbl JIIOMUHECLICHTHbIE HU3KOT'O JIaBJIEHUS U YIbTpaduoJIeTOBbIE OaK-
TEPULIUIHBIE.
2. YaerpaduoneToBoe 00IydeHHE U YIbTPa3BYKOBOE 00IydeHHE B 00€33apaKuBAHUH
MMUTHEBOU BOJIBI.
3. YasTpaduoneroBoe 00IyueHNE U YIBTPA3BYKOBOE 00yueHHE B 00e33apakMBaHUN CTO-
KOB.
4. KopoHHBIN pa3psij Ha JUHUAX JJIEKTpoIiepeaad u crnocodba 6opbObI ¢ HUM.
5. KopoHHBIi pa3psi KaKk UCTOYHUK SHEPTHH JUIsl 3JIEKTPOHHO-UOHHBIX AJIEKTPOTEXHOJIOTH-
YEeCKHUX MPOLIECCOB.
6. KopoHHBIi1 pa3psia MeKTpoPHIbTpax.
7. KopoHHBII pa3ps B TEXHUKE.
8. KopoHHblil pa3psi B MEAUIIMHE U BETEPUHAPHUH.
9. KopoHHBI# pa3psa ¥ a3poOUMOHU3AIMA BO3AyXa B )KUBOTHOBOICTBE.
10. Dnexrpuyeckue Mojsi KOPOHHOTO pa3psiia(TEOPETHUECKUE OCHOBBI YHUIIOJIPHOIO pas-
psna). KopoHHBIi pa3psia v NEpCIEKTUBBI €r0 MPUMEHEHHUS.
11. A»spounonu3zanus Bo3ayxa B MeluLHe. B uem onacHOCTh N30bITKA JIETKUX OTpHUIIa-
TEIbHBIX A3POUOHOB.
12. AspomoHu3anus v ee NPUMEHEHHE B :
A) B MenuLuHe
b) B B ’KMBOTHOBO/ICTBE U PACTEHUEBOJCTBE U MTHULIEBOJICTBE
B) B paboTe amekTpohuasTpoB.
13. I1na3monu3 B 60prO€e ¢ COpPHAKAMU U CYIIKE TPABbI
14. CoBpemeHHbIC MH(PpaKpaCHBIC U3IIYUYCHUSI WX IPUMEHEHUE B )KUBOTHOBOJCTBE, B OBITY
1 MEIUIIHHE.
15. YapTpa3ByKkoBbI€ U3IIyYE€HHs B MEJULIMHE U B BETEPUHAPUU.
16. YiipTpa3ByKoBbI€ U3ITy4eHHS B AE(PEKTOCKONUN KaK CPEACTBO HE Pa3pyLIAIOLIEr0 KOH-
TpOJIst
17. YnbpTpa3ByKOBBIE U3IIy4YEHHUs U UX IPUMEHEHNE B TEXHUKE.
18. YipTpa3ByKoBbI€ U3IIy4EHHUS M X IPUMEHEHHUS B C/X MPOU3BOJCTBE.
19. CoBpemeHHbIe CBETIIbIE MH(paKpacHbIE U3Iy4aTean UX TUIbI U 00JIaCTH IPUMEHEHUSI.
20. TemHble coBpeMeHHbIE€ HH(PAKpACHbIE U3Ty4aTead U UX MPUMEHEHUE 1711 OTOTUICHUS
0OI1eCTBEHHBIX M OBITOBBIX OOBEKTOB.
21. Temuble nH(paKkpacHbIe U3TydaTETN B )KUBOTHOBOJCTBE U MTHIIEBOJCTBE .
22, YnpTpa3sByK B MEIHUIMHE U BETEPUHAPHH.
23. YapTpa3ByK B C/X MPOU3BOJICTBE.
24. YpTpa3ByK B TEXHUKE U MPOMBIILIEHHBIX TEXHOJOTUSX.
25.YapTpadroneToBbie N3IIydeHUs] OaKTEPUIIMIHOTO AUana3oHa U €ro MpUMEHEHUE TIPU
XpaHEHHE C/X MPOAYKLIHUH.
26. CepeOpsiHasi BoJia B METUIIUHE.
27. CTUMYIUpPOBAHUE CEMSH JIEKTPOTEXHOJIOTHYECKUMH METOIaMU
A) DneKTpu4ecKUMU MOISIMU
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b) DnexTpoMarHUTHBIMU MOJISIMU
B) VnbrpaduoneroBsiM o0mydarensim
I') UndpaxpacHbM o0mydaTenem.
28. IloBbIIEHNE CPOKOB MPOAYKIIMHT
A) YapTpaduoneToBbiM 001yyaTessm
b) vy — panuanueit
B) UndpaxpacHbimM oOimydarenem.
29. A) YabTpaduoneroBbie 00TydeHUSI B MOJOYHON TPOMBITIICHHOCTH
b) YasTpadmuoneroBbie 00myueHrs B IPOU3BOJICTBE COKOB M HAITUTKOB
B) YabsTpaduoneroBeie obmyueHus B 00e33apakMBaHUN COKOB U HAITUTKOB
30. TenoBbIe HACOCHI U XOJIOAWIbHBIE MAIIUHBI
31. Ilmazmomnu3 B caxapHOM MTPOU3BOJICTBE U MPOU3BOJICTBE COKOB
32. IcTOYHMKYU ¥ YCTAaHOBKU MH(PPAKPACHOTO 00JIyuyeHHUsI B METUIIMHE U BETEPHUHAPUU.
33. TenoBbie HACOCHI B GEPMEPCKOM XO3SIICTRBE.
34. OmarHu4YMBaHUE BOJIbI U €€ UCIOIb30BAaHUE B C/X MPOU3BOICTBE
35. MarnuTHast 06paboTKa B MeIULIMHE
36. TennoBble HACOCHI B OTOTJIEHUU TETLIIUL.
37. OuucTKa BOJbI JIEKTPOTEXHOJIOTUUECKHUM METOJIOM.
38. OMargnyeBaHue BOALI B MEIULIMHE.
39. TennoBble HACOCHI U UX NEPCIEKTUBBI IPUMEHEHUS
A) B TermocHabkeHnH (pepMEPCKUX XO3SHCTB
b) B oTroruienuu Temnui
B) B oromuienunu ropoos
40. IIpumenenne 06pabOTaHHON B MAarHUTHOM II0JI€ BOJIBI B PACTEHUEBOCTBE, CaJ0BO/ICT-
B€, B TEXHUKE U MEIUIIMHBI.
41. MaruutHas oOpa0oTKa U ee IPUMEHEHHE B OMOTEXHOJIOTUU U METUIMHE.

4. MeTonu4eckue MaTepuaJbl, ONpeae/siiouue Npoueaypy OueHuBaHUs
3HAHMH, YMEHHUI, HABBIKOB M (WJIH) ONBITA AESITEJIbHOCTH, XaPpAKTEPH3YOIIHX
Tanbl GOPMUPOBAHNA KOMIIETEHIIMH

4.1 Tlonoxenue o popMax, NEPUOAUYHOCTH W MOPSIJAKEe MPOBEJIEHUS Te-
KYIIEro KOHTPOJISI yCIEeBAeMOCTH M NMPOMEXKYTOUHOH aTTrecTamum 00y4yaro-
muxcsa I BI'AY 1.1.05 -2014

Hacrosee [lonoxxenue onpeaenser NOpsSA0K MPOBEIECHUS TEKYLETO0 KOHTPOJIS ycIieBae-
MOCTH 00yyaroluxcs, JoMmycka o0yJaromuxcsl K d9K3aMeHaM U 3ayeTaMm, C1ayd SK3aMEHOB U 3a-
YeTOB, a TaKXKe MOPAIOK JUKBUIAIMHN aKaIEMUYECKOMN 3a/I0JDKEHHOCTH, NPeayCcMaTpuBaeT 00b-
€KTUBHYIO M JIOCTOBEPHYIO MPOBEPKY COOTBETCTBUS YPOBHS 3HAHUHN 00ydaromuxcsi TpeOOBaHU-
SIM TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB JJI AaHAIW3A U MPUHATHS PELICHUS O Tepe-
X0JIe 00ydJaronuxcsi Ha CIEAYIONIUN 3Tan oOydeHus B (eaepaJbHOM TOCYJapCTBEHHOM OFO-
KETHOM 00pa30BaTEIbHOM YUPEXKJEHUU BbICHIEr0 MpodeccuoHalibHOro obpazoBanus «Bopo-
HEXCKUN TOCYJapCTBEHHBIN arpapHblii yHHBepcuTeT uMeHu ummnepatopa [lerpa I» (mamee mo
TEKCTY — YHUBEPCUTET).

Heiictue [lonoxenus pacnpocTpaHseTcsi Ha BCEX paOOTHUKOB CTPYKTYPHBIX MOJIpa3ie-
JICHWI YHUBEPCUTETA B pAMKAX UX KOMIIETCHIINH.
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4.2 MeTtoau4ecKue YKa3aHUs M0 MPOBEICHUIO TEKYIIEro KOHTPOJIS

Cpoku MpoBEAECHUS TEKYILEro
KOHTPOJIS

Ha maGopaTopHbIX 3aHATHIX

2. | Mecto u Bpems npoBeneHus Te- | B yueOHoil ayauropun B TedeHHEe J1aOOpaTOPHOTO
KYIIEro KOHTPOJIA 3aHATHS

3. | TpeboBanuss k Ttexuuueckomy | B coorBerctBuu ¢ OIIOII u paboueii nporpammoit
OCHAILICHUIO ayIUTOPUU

4. | ®.1.0. mnpenomaBarens (ei), | Kosnos Amutpuii ['ennamgueBny
MPOBOJASIIUX MPOLUEAYPY KOH-
TpoJIA

5. | Bun u popma 3aganmii CobecenoBaHue, ONPOC, TECTUPOBAHKE

6. | Bpemss st BblloniHeHUst 3aja- | B TedyeHue 3aHATHS
HUH

7. | BO3MOXXHOCTh  HCIIONB30BaHMM | OOyJarONIMIiCsl MOXKET TOIb30BATHCS JOTIOTHUTEIh-
JOTIOJTHUTEIbHBIX MATEPUATIOB. | HBIMHU MaTepUajiaMu

8. | ®.N.O. mpenomaBatenss (eit), | Kozmos Jmutpuii ['ennaaneBud
00pabaThIBaIOIINUX PE3YIbTAThI

9. | MeTtozp!l OLIEHKH pe3yNbTaTOB OKCIEepTHBIN

10. | [IpenbsiBneHnEe pe3ybTaTOB OreHKa BBICTABIISIETCS B )KYPHAJ/JOBOIUTCS 0 CBe-

JCHHsI 00yJarOIINXCs B TCUCHUE 3aHITH
11. | Anennsiuus pe3ynbTaToB B nopsiake, ycTaHOBIEHHOM HOPMATHBHBIMH JIOKY-

MEHTaMH, PeryIHpYIOIIMMH 00pa30oBaTEIbHBIN TIPO-
uecc B Boponexckom 'AY

4.3 Knroun (0TBeThbI) K KOHTPOJIBbHBIM 33/IaHUSIM, MaTepHaJIaM, HE00X0-
AMMBIM J1JIsl OLIEHKHW 3HAHUH

1-3 2-3 3-1 4-2 5-1 6-1 7-3 8- 9-1 10-1
11-3 12-5 13-1 14-3 15-3 16-1 17-5 18-5 19-4 20-3
21-3 22-3 23-1 24-1 25-5 26-5 27-3 28-4 29-6 30-1
31-3 32-1 33-1 34-3 35-4 36-1 37-2 38-2 39-1 40-1
41-1 42-1 43-2 44-1 45-3 46-3 47-2 48-1 49-4 50-3
51-1 52-1 53-1 54-5 55-3




