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AHHOTANMA

Kypc «/lemoHCTpannoHHBINH (HU3NYECKUN HKCIIEPUMEHT)» 3HAKOMUT OOYYaIOIIMXCS C SKCIEPHUMEHTAIbHBIMU
METOJaMU IpernosaBaHus (GU3UKU B CpeJHEH IIKOJIE, PACKPHIBAET 3HAYMMOCTH JAEMOHCTPAILIMOHHBIX OIBITOB
st 9 HeKTHBHOTO yCBOCHHUSI MaTepHalia IIKOJILHUKAMU M (POPMHUPYET HABBIKA MO METOJHMKE MOATOTOBKU H
IIOKa3a JIEMOHCTPAIlMOHHBIX OSKCIIEPUMEHTOB. PaccMaTpuBalOTCSl  aKTyaJbHbIE BOIPOCHI  METOIUKH
MPOBEICHUS YKCIIEPUMEHTOB M TEXHUKHU NOCTAHOBKHU JEMOHCTPAIIMOHHBIX OIBITOB, KAK HanOoJiee BAKHOTO H
MaccoBOTO BHJAa IIKOJBHOTO (DU3MUECKOTO OSKCIEepHMeHTa. M3ywarorcss CBsI3b JAEMOHCTPAIIMOHHOTO
IKCIIEPUMEHTA C U3JIOKEHHEM y4eOHOro Marepuaia Ha ypoke. B Xxome n3ydeHus: JUCIUILTHHBL 00yYaronecs
IpUOOpeTaloT yMEHHs M HAaBBIKM IIOJTOTOBKM IIPOBEOCHUS MeNarorudeckd 3((EeKTHBHBIX OIBITOB 10
Pa3IMYHBIM TeMaM MIKOJIBHOTO Kypca.

AKIIeHT Tpy M3y4EHHH Kypca JIeJlaeTcs Ha JEMOHCTPALMOHHBIX OMBITAX 10 3JIEKTPUUYECTBY, MOCKOJIBKY 3TO
MO3BOJISIET OOYYHTh CTYACHTOB Kak MOCTAaHOBKE J(P(EKTHBHBIX JIEMOHCTPAIIMOHHBIX OIBITOB MpPU
MUHUMAaJIFHOM KOMILIEKTHOM 000PY/JI0BaHUH, TaK U paboTe ¢ COOCTBEHHO MPUOOpaMH.

1. lean u 3apa4un

]_le.]'ll) JAUCHUIIINHBI

[Ipuobperenne 06a30BbIX 3HAHWM B O00NACTH TEXHUKM IIOCTAHOBKM M METOAMKH MOKa3a
JEMOHCTPAILIMOHHBIX (PU3MYECKUX SKCIIEPUMEHTOB, IPUMEHSAEMbBIX IPU U3yUYEHUN PA3IMYHbIX pa3/ieloB
Kypca (U3UKHU B ILIKOJIE U BY3€.

33]13‘[1/[ JAUCHUIIINHBI

O3HakOMJIGHME C METOAMYECKHMMHU TPEOOBAaHMSAMH K  JIGMOHCTPAIIMOHHOMY  (DH3HYECKOMY
IKCTIEPUMEHTY.

VYcBoeHue 1enei 1 3a/1a4 MOCTaHOBKH JIEMOHCTPAIIMOHHOTO (PM3MUECKOTO IKCIIEPUMEHTA.

3HAKOMCTBO ¢ OCHOBAMM T€XHUKHU IMIOCTAHOBKH U MCETOAUKHU I1OKa3a JEMOHCTPALIMOHHOI'O (bmnqecxoro
OKCIICPUMCHTA.

3HAaKOMCTBO C KJIACCHYECKUMH JEMOHCTPAIHOHHBIMHA (DH3HMYECKHUMHU SKCIEPHUMEHTAMU M THIIOBBIM
00opynoBaHuEM, HEOOXOAMMBIM IS UX TOCTAHOBKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHUS KOMIIETEHIIMH

VYK-6.1 Ompenenser nOpUOPUTETH MPOGECCHOHATBHOM
NEeSITEIbHOCTA M CHOCOOBI €€  COBEPILIEHCTBOBAaHHUS Ha
VK-6 CriocobeH ynpasisiTb CBOUM BpEMEHEM, |OCHOBE CAMOOLCHKH

BBICTPANBATh U PEATTM30BBIBATH TPAEKTOPHUIO VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
CaMOpa3BUTHsI HA OCHOBE NPUHLIMIIOB NEATEIPHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
00pa3oBaHMs B TeUEHUE BCEH KU3HU MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETaHHYyI0 padory;

HaxXo4uTb U TBOPYCCKU HCIIOJIB30BATH UMEIOIIMICS OIBIT B
COOTBCTCTBUH C 3a/la4aMU CaMOPA3BUTHA

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HAaHUWA, ITOJTYYCHHBIC B

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhue MOJIeNH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

[1IK-1.3 Bnazgeer KyabsTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.5 Bmameer HaBbikamMu 0Oe30mMacHON pabOTBHI €
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)
HCCIICIOBAHMSI

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUS M PabOTHI B
COBpPEMEHHOH Hay4HO# abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA




[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI
JAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[TK-2.3 CniocobeH npencTaBiiTh HaydyHbIC YTBEPKACHUS, NX
000CHOBaHMSI M J0KA3aTeNbCTBA, HAYYHbIC MPOOJIEMBI U UX
pemieHnss SCHO M TOYHO B TEPMHHAX, MOHATHBIX IS
npoeCCUOHANBHON ayIUTOpHH, B MUCHbMEHHOW M YCTHOM

dopme

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer mpuHNUILI pabOThl W AMANA30HBI PabOYMX
apamMeTpoB HCIOIB3YEMOr0 HayYHOTO 000py/TIOBaHUS

[IK-3.2 3naer obmacTy W KPUTEPUHM NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBATh TOYHOCTH MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUThH OLEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHMH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOKACHHUA U yMEeT
MPOU3BOAUTH  OLIEHKY  MOTPELIHOCTH H3MEPEHUH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHBIE
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

[TK-8 Crioco6eH K mpernoiaBaHuio
(U3MKO-MaTEMaTHYECKIX TUCIUTUINH B
00pa3oBareTbHOM YUpEeXKISHUH 00IIero
00pa3oBaHUsl, JOTIOIHUTEIEHOTO 00pa30BaHUs

[IK-8.2 YMeeT nmpoeKTHpoBaTh dIIEMEHTH 00pa30BaATEIbHOM
MPOrpaMMBbl; TNIAHUPOBATH, MOJICIIHUPOBATH U PEAIN30BBIBATD
pasiuuHbBle  OpraHM3allMOHHBIE (QOpPMBI B  IIpolecce
o0y4eHus1 GPU3NKO-MaTeMaTHIeCKIM TUCIUILITHHAM

[IK-8.3 CnocobeH mNpPUMEHATH Pa3IUYHBIE  METO.BI
oOy4deHHsT M 0O0pa3oBaTC/IbHbIE TEXHOJIOTUH, HUCXONIS W3
0coOeHHOCTEN copeprkaHusl yd4eOHOro mMarepuasia, Bo3pacTta
u 00pa3oBaTenbHBIX norpedHOCTEH 00y4aeMbiX;
TUIAHUPOBaTh W  KOMIUIGKCHO TPUMEHSTh pa3InvHbIC
cpezacTBa 00y4eHust

[TK-9 CriocobGeH opraHu30BBIBaTH COBMECTHYIO
U MHIUBUAYAIBHYIO YY€OHYIO JesITeIbHOCTh
00y4aroImuXxcsi, OCyIECTBIATh eJarorndecKyro
MOJ/IEPKKY O0YUYaIOLINXCsl C BBIIAIOIIMMUCS
CIIOCOOHOCTSAMU

I[IK-9.3  VYMeer oOpraHu3oBBIBaTb  pPA3JIMYHBIE  BHJIBI
JeSITEeTLHOCTH 00yJaronuxcsi B 00pa3oBaTelIbHOM MpoIiecce;
NPUMEHSATh METOIBI MOTHBAIIMK O0YyJaIOMIUXCS K yueOHOU U
y4eOHO-HMCCIIeIoBaTeIbCKON paboTe

I[IK-9.4 VYmeer ocymecTBIsATE OTOOp y4eOHOrO U
METOJMYECKOTO Marepuaia ISl pean3allid B Pa3IUYHBIX
¢dbopmax oOydeHus: (PU3UKO-MATEMATHYECKUM JIUCIUTLIINHAM
B COOTBETCTBUH C TUIAKTHUSCKUMH IETSIMH ¥ BO3PACTHBIMU
0COOCHHOCTSIMHU O0YYaOITIXCSI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- Knaccudukaunto 1eMOHCTpaIMOHHBIX (PU3HUYECKUX IKCIIEPUMEHTOB;

YMETB:

- METOJMUYECKHUE TPEOOBAHMUS K IEMOHCTPALIMOHHOMY (H3HUYECKOMY IKCIIEPUMEHTY;

- eI ¥ 3a]1a4¥ IOCTaHOBKH JIEMOHCTPALMOHHOTO (PU3MUECKOrO IKCIIEPUMEHTA Ha YPOKaX M JICKIHIX;
OCHOBHBIE 3Tallbl UCTOPUM Pa3BUTUS TEXHUKU IIOCTAHOBKU M METOJUKHU II0Ka3a JIEMOHCTPALMOHHOIO
9KCIIEPUMEHTA B POCCUICKIX 00pa30BaTeIbHBIX OPraHNu3aLusX;

- CYIIHOCTh KJIACCHYECKUX JEMOHCTPAIMOHHBIX (U3MUECKUX SKCIEPHUMEHTOB U IEPeueHb THIIOBOTO
000pyIOBaHHUs1, IPUMEHSIEMOTO Il UX TOCTaHOBKH.

- IlpuBomuTh npuUMEpPbl HATypHBIX U  MOJEIbHBIX,
JNEeMOHCTPALIMOHHBIX (PU3HUECKUX SKCIEPUMEHTOB;

- COOTHOCHTH JIpyT C JIpyroM (pu3ndeckue 3aKOHbI (SBJICHUS) U MPUMEHSeMbIe I X WUTIOCTpAIUn
JNEeMOHCTPAIMOHHBIE (PU3NUYECKHE SKCIIEPUMEHTHI

- IUIAHUPOBATh HCIOJIb30BAHUE JIEMOHCTPALMOHHBIX (DU3NYECKUX JKCIIEPUMEHTOB B YpPOUYHOM
NEATENBHOCTH.

Ka4CCTBCHHBIX n KOJIMYCCTBCHHBIX



BJIAJIETh:

HaBpikaMy TOCTAHOBKH M II0Kaza 0a30BBIX ACMOHCTPAlITMOHHBIX QJHSHLICCKI/IX 9KCIICPUMEHTOB 110
QJICKTPOMArHeTU3My M OIITHUKE.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne 2 1
2 DneKTpou3MepHUTEIbHBIE TPHOOPHI 4 2
3 Beimpsamurenn 4 2
4 Tpancdopmartopsl 4 2
5 ONeKTpoHHBINA ocumiiorpad u 3ByKOBOH 4 )
reHepaTop
6 [Ipoeximonnas anmaparypa 2 1
7 Bunsr npoerupoBanus 4 2
CamocrositenbHast HOJrOTOBKA
8 JIEMOHCTPALMOHHBIX (hm3rgeckux 6 3
IKCIIEPUMEHTOB
Hroro yacos 30 15
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. Beenenue

OKCIEpUMEHTAIBHBIA METOJ] TpenojaBaHvs (QU3UKKM B CpPEIHEH WIKOJIE, BUIBI ILIKOJIBHOTO
(U3MUECKOTOo IKCIIEPUMEHTA. 3HaY€HHE U POJIb JEMOHCTPAILIIOHHBIX ONBITOB. MeTo1Ka IPOBEICHUS
J€MOHCTPAIMOHHBIX OIBITOB HAa YpoKaX. TeXHHKa NEMOHCTpPAlUH ONBITOB. TexHHKa 0€30MacHOCTH
IpU TIPOBEIEHUM JIEMOHCTPAIlMOHHBIX OMNBITOB. Buael o0opynoBaHus ¢u3nyeckoro kaOuHeTra
mKoJibl. OCOOEHHOCTH MCTIOIB30BaHUS IEMOHCTPALIMOHHOTO 000PYIOBaHHUS.

2. DIeKTpou3MepUTEIbHbIE TPUOOPHI

ONeKTpoU3MEepHUTEIbHbIE TPUOOPHl B IIKOJIBHOM (U3MYECKOM KabuHeTe. J[eMOHCTpalnOHHBIE
aMIIEpMETPhl U BOJIBTMETPBL, YCUIIMTENH K I'aJIbBAHOMETPY, BATTMETPHI.

3. Beimpsimutenu

[TomynpoBOTHMKOBBIE BRIIPSIMUTEIHN TOKA. BHIbI BBIIPSMHUTENECH TOKA, HCIIOIB3YEMBIX B IIKOJIEHOM
¢dusnueckom s3xkcnepuMente. O6ue TpeGoBaHMS K HKCIUTyaTallid BCEX BHOB MOIYIIPOBOIHUKOBBIX
BBIIIPSIMUTENEN.




4. TpancdopmaTopbl

Bunb! TpancdopmMaTopoB, HCIOIB3YEMBIX B IMIKOJIBHOM (PU3MYECKOM DKCIIEpUMEHTe. X yCTpOoHCTBO.
Pabora c¢ onekTpopacnpeneNUTeIbHBIM IIUTOM WIKOIBHOTO KaOuHera ¢u3nku. TexHUKa
Oe3omacHOCTH pH pabote ¢ TpaHCHOPMATOPAMH.

5. DNeKTPOHHBINA ocUMIUIOrpad U 3ByKOBOW I'eHEepaTop

Ocuwmnorpadsl 1 3BykoBbie TeHepatopbl. [IpuHimn padotsl. [IpaBuia skcruryaramu ocuuiorpada.
OcobeHHoCTH PaboThI ¢ OcIMILTOrPadoM MpH JEMOHCTPAITUOHHBIX (PU3UUECKUX OTBITaX.

6. [IpoexmonHas amnmaparypa

Hcnonp3oBaHne NPOCKIUMOHHOW ammaparypsl Uil JEMOHCTpAaUMH HEOOJBIIUX H300pakeHU,
MOJIYYEHHBIX Ha MPO3PauHOM Marepuaje. YCTPOMCTBO, TEXHHUUECKHUE BO3MOKHOCTH IIPOCKLMOHHOMN
anmnaparypsl.

7. Buasl npoenupoBaHus

Buger  npoenmpoBanusi.  TeneBoe mpoeuupoBanue. CTpoOockonuueckoe —MpOSHUpOBaHHUE.
Mukponpoekiuu.

8. CamocrosTenbHas TOATOTOBKA JEMOHCTPAIIMOHHBIX (PU3MUECKUX DKCIIEPUMEHTOB
CamocrosiTebHAas MOJr0TOBKA U JIGMOHCTPAIIHS OTIBITA [0 MMPOHACHHBIM TeMaM (He MEHee JIBYX).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymutopus (puU3nvecKuii KaOMHET), OCHAIICHHAS TUIIOBBIM (DU3HYECKUM 000PYOBAHUEM IS
MOCTAHOBKH JIEMOHCTPAMOHHOTO (PU3NYECKOTO IKCIIEPUMEHTA, BOIOIIPOBOAHBIM KPaHOM C PAaKOBUHOM
Y CO CIIMBOM BOJIbI B KaHAJIM3AIHIO, IITOPAMH JJIsl 3aTEMHEHHSI ayJUTOPUH, IEMOHCTPALIMOHHBIM
MPENO/IaBaTeIbCKUM CTOJIOM, JIEKTPUISCKUMHU PO3ETKAMH C MOAKIIIOYECHHBIM HYJIEBBIM IIPOBOIOM,
OTJEIIbHBIM 3alIUTHBIM 3a36MJICHHEM, BHCOKAMEPO, KOMITBIOTEPOM (HOYTOYKOM), MyJIbTUMEINA
MPOEKTOPOM, IKPAHOM.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Mapronuc A.A. u ap., [IpakTHKyM 10 MIKOTBHOMY (PU3UIECKOMY IKCIIEpUMEHTY./ - Yueb.mocodue
JUIs CTYAeHTOB Qu3.Mart. ak. nexa. uH-toB. M.: IIpocBemenue, 1977. — 304 c.

2. bypos B.A., 3Boprikun b.C., Ky3emun A.I1., [Tokposckuit A.A., Pymsuanes .M.
JleMOHCTpallMOHHBIN KCTIEPUMEHT 110 (PU3UKE B CTAPIIMX Kaccax cpenHeil mkonbl. Yacts 1.
Mexannka. MonekyssipHas ¢usuka u teruiora: [locodue ans yuurenei. / [Ton pen. [Tokposckoro A.A.
— M.: TIpocsemenue, 1978.

3. Bypos B.A., 3Bopsikun b.C., Kysemun A.Il., [Tokposckuit A.A., Pymsuanes .M.
JleMOHCTpallMOHHBIN KCTIEPUMEHT 110 (PU3UKE B CTAPIIUX KJaccax cpenHeil mkomnbl. YacTs 2.
OnekrpudectBo. OnTrka. Ousmka atoma: [Tocodue ms yaureneit. / [Tox pen. [Tokposckoro A.A. — M.:
[Ipoceewenue, 1979.

4. Bypos B.A., 3sopeikun b.C., [TokpoBckuii A.A., JleMOHCTpallMOHHBIE ONBITHI 110 (PU3HKE B 6-7
KJaccax cpemnei mkoibl. [locobue mns yuureneid. / Ilox pex. [Tokposckoro A.A. — M.: [IpocBemienue,
1974.

5. CemenoB M.B., flkyra A.A. Mexanuka. Jlekimonnstii axkcriepument. / [lox pen. A. M. Canerkoro. —
VYueO6Hoe ocobue. M.: duznueckuit paxynsrer MIY, 2012. — 352 c.

6. CemenoB M.B., Crapokypos 0.B., SIkyta A.A. MonexynspHas Gu3nuka u TepMOANHAMUKA.
Jlexnmonnsii axcriepumMenT. / [lox pexa. npod. A. M. Canenkoro. — YuebHoe nocobue. M.:
Ousnueckuii pakynsrer MI'Y, 2013. — 160 c.

7. Kamunckas T.I1., Mationnn A.B., Hudanos A.C., ITonsikos [1.A., Canenxuit A.M., Cienkos A.U.,
[Ta6apuwun FO.JI. DnexrpudectBo U MaraeTusM. JIekinoHHEIHM 3kcriepumenT. / [lox pen. npod. A. M.
Canenxoro. — Yaeonoe nocodue. M.: dusnyeckuit pakynsrer MI'Y, 2015. — 280 c.

JomnonHurensHas aureparypa

1. I'paboBckuit M. A., Mionzeesckuii A. b., Tenecuun P. B. u ap. Jlekunonusie geMoHCcTpanuy no
¢usuke. / [log pen. Mseponoroii B. 1. — M.: Hayka, 1972. — 640 c.
2. Meiners H. F. (ed). Physics Demonstration Experiments. — N.-Y., Ronald, 1970, v. 2, p. 765 - 766.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://www.youtube.com/user/softabsi - ®uzuka. [IIkonbHEII KypC.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHSX MOTYT HCIIOIb30BaThCS MYIBTHMEINIHHBIC TEXHOJIOTHH, BKIIFOYAst IEMOHCTPAIIHIO
NpE3eHTAIUI U BUAC03aHUCEH JEMOHCTPAIMOHHBIX (PM3UYECKUX IKCIIEPUMEHTOB, & TAK)KE CHCTEMBI
JIMCTAaHIIMOHHOTO 00YYEHUs, B3aUMOJICHCTBUS ¢ 00yYaIOMIUMHICS TIOCPEACTBOM BHICOKOH(PEPSHINH 1
BEOMHAPOB.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollud TUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIIIOJIHCHUIO 3a,[[aHPII7[ TCKYH_[efl n HpOMe)KyTO‘iHOﬁ aTTCCTalum.



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYMHEHUN W3Y4YEHHUS OTIENBbHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: C.1. Ceunukos, KaH[l. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

YK-6.1 Ormpenenser TPUOPUTETHI
NESITEeIbHOCTA W CHOCOOBI
OCHOBE CaMOOIICHKH

npodeCCHOHANTBHOM
€¢ COBEPILCHCTBOBAaHHS Ha

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSITEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETIaHHYyI0 padory;
HaXOIUTh U TBOPYECKH MCIOJIb30BaTh MMEIOIIUICS ONBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH mpuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHABHOMN JIEeTeTBHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

[1IK-1.3 Bnazgeer KyiabsTypoil MOCTaHOBKM HAy4HOM 3a/a4u U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CUCTEM

I[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHI €
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUS M PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
XO0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[TK-2.3 CniocobeH npencTaBiiTh HaydyHbIC YTBEPKIACHUS, NX
000CHOBaHMSI M J0KA3aTeNbCTBA, HAYYHbIC MPOOJIEMBI U UX
pemieHnss SCHO M TOYHO B TEPMHHAX, MOHATHBIX IS
npoeCCHOHANBHON ayIUTOpUH, B MUCHbMEHHOW M YCTHOM

dopme

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer mpuHNUILI pabOThl W AMANA30HBI PabOUYMX
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-3.3 YmMmeer npou3BOAUThH OLEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  HCIIONB3yeMBbIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMeEeT
MPOU3BOAUTH  OLICHKY  MOTPELIHOCTH  H3MEpPEHUH W
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

[TK-8 Crioco6eH K mpernoiaBaHuio

[IK-8.2 YMeeT nmpoeKTHpoOBaTh dIIEMEHTH 00pa30BaATEILHOM
MPOrpaMMBbl; TNIAHUPOBATH, MOJICIIMPOBATH U PEAIN30BBIBATD
pasiuuHbBle  OpraHM3allMOHHBIE (QOpPMBI B  Ipolecce
o0y4eHus1 GU3NKO-MaTeMaTHIeCKIM TUCIUILITHHAM




(HU3MKO-MaTEeMaTH4YeCKUX TUCLUILUINH B
00pa3oBaTeIbHOM YUPEKICHUU OOIIETO
00pa3oBaHusl, JOMOTHUTEIHLHOTO 00pa30BaHUs

IIK-8.3 CnocobeH mNpPUMEHATh pPa3UYHbIE  METOJBI
o0y4yeHHsT M 0Opa3oBaTE/IbHBIE TEXHOJIIOTUH, HCXONs W3
0COOCHHOCTEH coaep:kaHusl yueOHOro MaTepHaia, Bo3pacra
u o0pa3oBaTeNbHBIX norpeOHOCTEH 00y4aeMBbIX;
IUIAHUPOBaThb ¥  KOMIUIEKCHO IPUMEHATh  pa3IndHbIC
cpeacTBa oOy4eHus

[1K-9 CniocobGeH opraHu30BbIBaTH COBMECTHYIO
Y MHAMBUAYAIbHYIO YUEOHYIO JESITEeIbHOCTh

[IK-9.3 VYmeer oOpraHu3oBBIBaTh  pa3iIUYHbIE  BHUJBI
JESTEIIBHOCTH 00yJaronuxcsi B 00pa30BaTeIbHOM ITPOIIEeCCe;
MPUMEHSTh METOJILI MOTHBAIIUU O0YJarOIIUXCs K YUeOHOH U
y4eOHO-HMCCIIeI0BaTeIbCKON paboTe

00yJaroIIuXCsl, OCYIMIECTBIATE MEIArOrHueCKy o
MOCPIKKY 00YHArOIIMXCS C BBIIAIOIIUMHECS
CIIOCOOHOCTIIMU

[IK-9.4 VYmeer ocymecTBusTh OTOOp y4eOHOTO U
METOIMYECKOTO MaTepuaia JUisi pealiu3alud B Pa3inyHbIX
¢dopmax oOydeHHs (PU3NKO-MATEMaTHIECKUM JTUCIUATUIMHAM
B COOTBETCTBUU C JTUJIAKTUIECKHUMH [EISIMU U BO3PACTHBIMH
0COOEHHOCTSAMH 00Y4aIOLINXCS

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbsrate u3yueHHs AMCUUILUIMHBL «JleMOHCTpAlMOHHBIA (PU3MUYECKUH SKCHEPUMEHT» OOydaroIuics

JOJIKCH:

3HATb:

- Knaccudukaunio 1eMOHCTpaMOHHBIX (PU3HUYECKUX IKCIIEPUMEHTOB;
- METOJMUYECKHUE TPEOOBAHMUS K IEMOHCTPALIMOHHOMY (PH3HUYECKOMY IKCIIEPUMEHTY;

- OCJIU 1 3aJa491 MOCTAHOBKU ACMOHCTPALIMOHHOI'O (1)I/ISI/ILICCKOFO OKCIICPUMCHTA HAa YPOKax M JICKIHUAX,
OCHOBHBIC 3Tallbl UCTOPHUU pa3BUTHA TCXHUKHU NNOCTAHOBKH W METOAUKU IIOKa3a AEMOHCTPALMOHHOI'O
OKCIICPUMCHTA B pOCCHﬁCKHX 06paSOBaT6J'II:HI:IX OpraHu3aluax,

- CYIIHOCTb KJIACCUYECKUX ACMOHCTPALMOHHBIX (1)1/13I/IT-ICCKI/IX OKCIICPUMECHTOB U INECPCUCHDb THUIIOBOI'O
060py,Z[OBaHI/I$I, OPpUMCHACMOI'0 AJid UX MOCTAHOBKH.

yMeTh:

- IlpuBomuTh npUMEpbl HATypHBIX U  MOJEIBHBIX, KAUECTBEHHbIX M  KOJIMYECTBEHHBIX
JNeMOHCTPALIMOHHBIX (PU3HUECKUX SKCIEPUMEHTOB;

- COOTHOCHTH JIpyT C JIpyroM (pusndeckue 3aKOHbI (SBJICHUS) U MPUMEHSEMbIe IS X WIUTIOCTpAIUn
JNEeMOHCTPAIMOHHBIE (PU3UUYECKHE HKCIIEPUMEHTHI;

- IUIAHUPOBATh HCIOJIb30BAHUE JIEMOHCTPALMOHHBIX (U3UYECKUX OKCIIEPUMEHTOB B YpPOUYHOM
NEATENBHOCTH.

BJIaJeTh:

HaBblkaMy ITOCTAaHOBKU U II0Ka3a 0a30BBIX ACMOHCTPALIMOHHBIX (1)I/I3I/I‘leCKI/IX IKCIICPUMCHTOB 110
SJICKTPOMArH€TU3My M OIITUKE.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

[Iprmep nomalHero 3aJaHus:
Odopmure pe3ynbTaTsl IPOBEAESHHOTO JEMOHCTPALIMIOHHOTO SKCIICPUMEHTA.

[Mpumep nabopaTtopHoit pabOTHI U TPEOOBaHUS K 3aIUTE PE3YIBTATOB:

1. OdopmuTs oTder o yaboparopHOl paboTe, MPOBENEHHON B ayIUTOPHH IO TeMe «BhImpsMuTeni.
[IpencTaBUTh ¥ 3aIUTUTH TOIYYSHHBIC PE3YyJIbTATHI.

Coneprxanue oTdera 1o 1aboparopHoi pabore:
1) OTueT o npenBapUTEIbHOMN MOITOTOBKE

2) OT4eT O BEHITOIHCHHU pa6OTBI (I[OJ'DKCH COACPIKATh NPHUHIHUIINAJIBHBIC CXCMbI, KOJINMYCCTBCHHBI
XapaKTCPUCTUKH U OTBETHI HA ITIOCTABJICHHBIC BOIIPOCHI K OTACJIbHBIM SaZ[aHI/I}IM)

TpebOoBanus K MOMYUYSHHIO 3a4eTa Mo J1aboparopHoOl padoTe

OOyuaronuiicst TOJIXKEeH 3HATh:

1) mpuHLIMT AeHCTBYUS NPUOOPOB, BKIIIOUCHHBIX IS U3YUCHHUS B JaHHYIO paboTy;
2) 0COOCHHOCTH yCTPOWCTBA H3y4aeMBIX PHOOPOB;



3) TexHUUYECKUE TaHHBIC TIKOJIBHBIX TPHOOPOB;

4) mpaBuyIa SKCIUTyaTaIllH NIKOJILHBIX PHOOPOB;

5) TexHHUKY 0€30IaCHOCTH MIPH KCILTyaTallii TPUOOPOB.
OO0yuaronuiicst T0JIKEeH YMETh:

1) IlogroraBnuBarh MpHOOPHI Ul PA3IMYHBIX BHJIOB M3MEPEHHUH MM A pabOThl B Pa3IUYHBIX
pexumax.

2) DOd¢exTHBHO HCIIONB30BaTh MPHUOOPHI, BBIMOJIHSIIOMINE CIY)XEOHYIO pOJib, HpPHU IOCTAaHOBKE
OTZIEJIBHBIX JIEMOHCTPAILIHOHHBIX OIBITOB.

3) YerpaHsaTh He3HaYUTEIbHBIE Ie(EKThI, UMEIOIecs B paboTe mpruOopoB.
4) BBISICHATH IPUYMHBI HEUCTIPABHOCTH TPUOOPOB

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB
1. I[J'IH KaKHuXx I/IBMepeHI/Iﬁ " C KaKUMH NpCACIaMU CITYKUT I[eMOHCTpaL[HOHHLIﬁ aMr[epMeTp?

2. Yem OOBSICHUTH, MOYEMY TaJbBAHOMETP OT JAEMOHCTPAIIMOHHOTO aMIlepMeTpa HMeeT Oouibliee
BHyTpeHHee conporuBieHue (okono 40 OM) Mo CpaBHEHHIO C CONPOTUBICHUEM TajbBaHOMETpa OT
JEMOHCTPALMOHHOTO BOJIBTMETpa?

4. Tlpn KakuX yCJIOBUSX BO3HHKAeT HauOOJblIee OTKIOHEHHE CTPEIKH TajbBaHOMETpa M Kak 3TO
MOKHO IKCIIEPUMEHTAIBHO MTOKa3aTh?

5. W3 yero cocrouT uenb MarHuTonpoBoaa mnpubopa? Ilouemy naHHBII HpuOOpP HEBO3MOXKHO
UCIOJIb30BaTh Ul U3MEPEHUS MOLIHOCTH B LIEISIX OCTOSIHHOIO TOKa?

6. Ha uemM 0CHOBaHO I10JIyY€HHE BBINIPSAMIIEHHOTO HAIIPSDKEHUS! pa3iIMuHON HOISIPHOCTH?

7. B uem ommMuue npuHOMNA pabOThl HMHIYKTOpPa BBICOKOBOJIBTHOTO OT IpeoOpa3oBaresns
BBICOKOBOJIBTHOTO?

8. Hoquy JJIA TIMTAHUS PAAUOTCXHUYCCKUX CXCM HeO6XOILI/IM BBIIIPAMUTEIIb C (bHHBTpOM?

9. Kakoe mperMymecTBO UMEET TpaHC(HOpPMaTop ¢ MOABMKHBIM SPMOM IEpe] TPaHCHOPMATOPOM C
3aMKHYTBIM CEPJCUHUKOM?

10. YeM oOBsICHSIETCS, YTO YBEJIMUYEHHE TOKA BO BTOPUYHOM KaTylIKe Bie4eT 3a co0oil yBemMueHUE
notpebnseMoil TpanchpopMaTopoM MOITHOCTH?

11. YUto HEoOX0aMMO 3HATh O HATPY30YHOH IEH, MPEX/Ie YeM oAOUparh THIT TpaHCchopMaTropa Il ee
MUTaHUS IEPEMEHHBIM TOKOM?

12. KakuM crmocoOOM MOXHO TPOJEMOHCTPUPOBATh Pa3IUYHYI0 CTENEHb HArpeBa allOMHUHHEBOM
TUTACTUHKY: CILIOLIHON HIIU C pa3pe3om?

13. Tlouemy cepaeYHHMKH TpaHC(HOPMATOPOB M3TOTABIMBAIOTCS HAOOPHBIMHU M3 OTACIBHBIX CTaJIbHBIX
IUTACTUH, NOKPBITHIX U30JUPYIOIUMHI MaTepralaMu?

14. OObscHUTE YCTPOWCTBO M Ha3HAYCHHUE OCHOBHBIX Y3JI0B ocuiuiorpada, HapucyiTe OIIOK-cXxemy.

15. OObsicHATE YCTPOHCTBO W Ha3HaYCHHWE OCHOBHBIX Y3JIOB 3BYKOBOTO T'eHeparopa, HapUCYHTe
OJIOK-CXeMY.

16. Kak obecrnieunBaeTcsi HEBUAMMOCTb Ha 3KpaHe 0OpaTHOTO XoAa BIEKTPOHHOIO Jy4ya reHeparopa
pasBepTku?

17. KaxoBb! yca0BUs IOITY4YEHUS HA 3KpaHe HEIOABUKHON KapTUHBI UCCIIEyEMOH OCIIMIIOIpaMMBbl?
18. 3auem HykHA CHHXPOHH3AIIUS B pabOTe MEKTPOHHOTO ociuiuiorpada?

19. Kak MOXHO SKCIIEpUMEHTaJbHO II0Ka3aTh, OT YEro 3aBHCUT 4acToTa KoieOaHuil reHeparopa
peJlakCcalMOHHBIX KOJeOaHni?

20. Hoquy AUAMCETP JIMH3 B DIHUIIPOCKIUU 3HAYUTCIBHO 6OJ'ILIIIG, 4EM OJIsd ,I[I/IaHpOGKLII/II/I?
21. B xakom CJIy4dac nojry4dacTcsd Jiydlasd BUAUMOCTb BOCXOAAINX ITIOTOKOB Bosﬂyxa?

22. Kakoli U3 U3BECTHBIX BaM METOIOB OIPEACICHUS CKOPOCTH BPAILCHHS IICKTPOABUTATENS SBISETCS
0oJiee TOUHBIM U TToueMy?

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. DnexTponsMepuTenbHble TPUOOPHI. ONBITH C IEMOHCTPALMOHHBIMH aMIIEPMETPaMH, BOJIBTMETPAMHU
U YCUJIUTENSAMH K HUM.

3ananue 1: MCMONB3yiTEe AEMOHCTPALMOHHBIE aMIIEPMETP M BOJIETMETP B LIEMIM HOCTOSHHOTO TOKa,
[IPUMEHUTE yCUIUTEb.



3anaHue 2: UCIIOIb3yHTE IEMOHCTPALMOHHbIE aMIIEPMETP U BOJIBTMETP B LIENU IIEPEMEHHOTO TOKA.

2. BempsiMutenu. JIeMOHCTpallMOHHBIE OIBITHI CO IIKOJIbHBIMH BBIIPSAMUTEIIIMU TOKA.

3ananue: [lokaxxure BHIIPAMILAIOIIEE AEHCTBUE CEJIEHOBOIO BEHTUIIS.

3. Tpancdopmaropsl. JleMOHCTPAIIIOHHBIE OIBITHI CO MIKOJIBHBIMH TPAHC(HOPMATOPaAMHU.

3ananue 1: [lokaxure poib cepAeyHnKa B paboTe TpaHchopMaropa.

3ananue 2: [Tokaxure 3aBUCHMOCTh CHIIBI TOKA B TIEPBUYHON M BTOPHYHOW OOMOTKax OT HArpy3KH BO
BTOPUYHON OOMOTKE.

3ananue 3: [Tokaxkure npuHIMIT PabOTHI CHIIOBOTO TpaHC(OpMaTOpa Ha MOJAEIH CBAPOYHOTO anmapara.
3amanue 4: [lokaxuTe UCKPOBOH pa3psll B aTMOC(EPHOM BO3IIyXeE.

4. DnexTpoHHBII ocumiiorpad U 3ByKOBO reHeparop. JJeMOHCTpalmOHHbIE OIBITHI ¢ OCHUIUIOrpadom
U 3BYKOBBIM T'€HEPATOPOM.

3ananue 1: [IponemMoHCTpHpYIiTE yIIpaBIeHHE YIEKTPOHHBIM Jy4OM Oocuuiiorpada.

3ananue 2: [IponemMoHCTpUpyiiTe Ha3HAYEHUE TEHEPATOPa Pa3BEPTKH, IOKAXKHUTE, KAK U3MEHSICTCS B
OCLIMJUIOTPAaMMBbl MCCJIElyeMOI0 CHUIHaja IPU Pa3jIndYHOM COOTHOLIEHHM YacTOThI HCCIENLYyEeMOIO
CUTHAJIA ¥ YaCTOThI TEHEPATOpa Pa3BEPTKH.

3ananue 3: [IpogeMoHCTpUpyiiTE HA3HAYCHNE aTTEHIOATOPA U YCUIIUTENS] BEPTUKAJIBHOTO OTKIOHEHHS.
5. IlpoekonHas annaparypa.

3ananue 1: CnpoeuupyiiTe Ha 3KpaH NpuOOP IJis AEMOHCTPALMKA MOAETH OPOYHOBCKOTO ABMKEHHS.
3ananue 2. [lokaxkuTte Ha 3KpaHe SMUIPOCKIUIO I TAHTCHIIUPKYJIS

6. Bunpl npoenupoBaHus

3ananue 1. [lokaxkute crpobockonmueckuit 3¢ (GeKT ¢ MOMOIIBIO TUCKA, PAa3eIEHHOIO Ha OAMHAKOBOE
YHCJIO CBETJIBIX U TEMHBIX CEKTOPOB.

3amanne 2. Ilokaxxute B  TEHEBOM  MPOEKIMH  B3aUMOJECHCTBHE  HAIEKTPU30BAHHBIX
UIEKTPOCTATHUECKUX MAsTHUKOB

3ananue 3. [lokaxkute B «CTpOOOCKONMMUYECKON MPOCKIUI» KOJIeOaHHUs HOKEK KaMEPTOHA.

3ananue 4. [lokaxkuTe CTPOOOCKONMMYECKHMM METOAOM CBOOOTHOE MajeHUe Kalleslb MOAKPALICHHOM
BOJIBL.

3ananue 5. [TokaxxuTe ¢ TOMOIIBIO MUKPOTIPOCKITHH JIeICHUs TUPPAKIIMOHHOHN PEIIETKH.

Kpurepun onennBanus

Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTY[IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHHUS YYeOHOHM MpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHUAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormnmumuno" (8 0aioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anoB) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
10 CYIIECTBY U3JaraeT €ro, yMeeT NPUMEHSATh [10JIyYE€HHbIE 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLECHUM 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 OamioB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepuad,
IPaMOTHO M IO CYILIECTBY M3/1araeT €ro, yMeeT NPUMEHATh IOIy4YEHHbIE 3HAHUS Ha IPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynosneTBopuTedabHO" (4 Oanna) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpamMMbl, HEOOXOJUMBIE IS JalbHEHIIero o0yueHus, 1
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Onenka "ynoBierBoputenbHo" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HEyJOBIETBOpUTENBHO" (2 Oaia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
YacTH OCHOBHOTO CONEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHuupoBanuplii  3a4€T MPOBOAATCS B ycTHOW Qopme. B xome 3adera mpoBOgUTCS
cobeceIoBaHUE IO BBHITIOJHEHHBIM JIAOOPATOPHBIM padoTaM. [IJis MomydeHus MOJIOKUTEIbHOH OLCHKH
HEOoOXOIMMO BBIIIOJIHUTH BCE JT1A00paTOPHBIE pabOTHI U 3aLUTHT UX PE3YJIBTaTHI.



