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[Tnanupyemble pe3yabTaTbl 00ydeHHs

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MTPOrpaMMbl

O0beM u cosiepkaHue TUCLUTIINHBI

Y4eOHO-MeToInYecKoe 00ecrieueHue CaMOCTOSITEIbHON paboThl 00YJatOINXCs
@DoHJT OIIEHOYHBIX CPEACTB JUIS MPOBEACHUS TEKYLIEH M MPOMEKYTOUHON aTTECTAI[H
0 IUCIMTUINHE

Y4eOHO-METOJMUECKOE U PECYPCHOE 00eceYeHNE TUCIIUTUINHBI

Meroauueckue ykazaHus IO OCBOCHHIO JUCIUTUIHHBI

NudopmanroHHbIe TEXHOJIOTHH ISl OCYIECTBICHUS 00pa30BaTEIbHOTO MPOIEcca 1o
JUCHHUITIINHE

MarepuanbHO-TEXHUYECKOE 00eCTIeueHNne JUCITUTITMHBI
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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
1.1. lean 1 3a7a4u JUCHUTIIAHBI

Heanb ocBoeHusi AUCHUNIMHBI «CnenuaibHblii (PU3HUYECKUIT NMPaAKTHKYM»: (opMHUpOBaHHUE
CHCTEMaTU3MPOBAHHBIX 3HAHUHM B 00JacTH OOLIEH M AKCIEPUMEHTANbHON (U3UKH, (popMuUpoBaHUE U
COBEpILICHCTBOBAHUE Y CTYJICHTOB HAaBBHIKOB 3KCIIEPUMEHTAIILHOM JIESITEeIbHOCTH.

3agaum JMCHMIUVIMHBL: (OpPMUPOBAaHHE €IUHOTO MOJXOAA K aHAJIM3y IPOLECCOB PA3IUYHOM
¢dbu3nueckoil MpUpPoOABI Ha OCHOBE 0000mIeHUs HHPOpPMAIMKM, MOJYyYEHHOW B XOJA€ H3y4eHUs
Pa3NUYHBIX JUCHMILIMH B Moayie «IIpeaMeTHO-MeToanyeckuii MOAyNb 1Mo (hU3KKe», IpuoOpeTeHue
HABBIKOB OCYIIECTBJICHUS y4€OHOIO0 U HAYYHOT'O SKCHEPUMEHTA, OLICHKU PE3yJIbTaTOB SKCIIEPUMEHTA,
MOJATOTOBKU OTYETHBIX MaTEpUAJIOB O MMPOBEICHHON HCCIeI0BaTeNIbCKON padoTe.

1.2. Ilnanupyembie pe3yJibTaTbl 00y4eHUs

B pesynbrare 0cBOSHHS TaHHOH UCIATIIAHBI y 00y4atoIIIXCs (GOPMUPYIOTCS CIIETYIONIAE KOMITCTEHIHH:
VYK-1. CriocobeH oCyIIECTBIIATh TIOMCK, KPUTHUECKUI aHATIM3 U CUHTE3 MH(OPMAIIH, TIPUMEHSTh CHUCTEMHBIHA
TIOJIXOJ1 JUIs1 PELLIEHHS TIOCTABJIEHHBIX 3a/1a4
[IK-1. Cnocoben ocBauBaTh M HCIIONIB30BaTh TEOPETUUECKUE 3HAHWS W MPAKTUYECKUE YMEHUS U HaBBIKU B
MPEIMETHOM 00JIaCTH NPU PELIeHNH NPOGECCHOHATHHBIX 3a/1a4

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

HucuuiuimHa «CrnenuanbHblii  GU3MYECKUH TPAKTUKyM» BXOJUT B 4acTb, (OPMHUPYEMYIO
y4acTHUKaMHU O00pa3oBaTeiabHbIX OTHOHIeHWH brnoka 1 «lucuuminunel (Moxynu)», M SBISETCS
00s13aTeNIbHON AJIS1 U3YUEHUS.

Jia ocBoeHust nucUUIUIMHBL «CrienuanbHblid (pU3HMUECKU MPaKTUKYM» HCIOJIb3YIOTCS 3HAHMS,
yMeHus, chopMupOBaHHBIE B IPOLIECCE U3YUCHUS CAETYIOIUX TUCHUIUIMH: «JJIeMeHTapHas GU3UKay,
«Bricmiast maremaTrka», «MeToabl MaTeMaTUUECKOM 00paOOTKH JTAHHBIX.

Komnierenuy, 3HaHus1, HABBIKM U YMEHUS, [IOJIyYEHHBIE B XO€ U3yYEHUs JUCLUIUINHBI, JTOJKHBI
BCECTOPDOHHE  MCIOJB30BaTbCA W Pa3BUBATBCS  CTYJEHTaMH B  IIpOLlecCE  MOCIEAYHOUIEH
po¢ecCUOHATILHON 1eATEIbHOCTH.

OcBoeHMe TUCHUIUIMHBI SABISETCS HEOOXOAMMOW OCHOBOW IS M3YUEHUS TaKUX JUCIHIUINH, KaK
«OcHoBbI TeopeTHueckor (pu3nkn», «LLKoabHbIN GU3HUECKUI SKCIIEPUMEHTY.

WN3yuenne aucuuminHel «CHenuanbHbIl  (U3MYECKUl TNpakTUKyM» dBiseTcs Oa3od g
nanpHelmero o0ydeHuss B OakanaBpuare, IpU IMPOXOXKAECHUHM TNMPAKTUKH M B MPOodecCHOHATBHON
NEeATEIbHOCTH.

3. OFbEM U COAEPXAHMUE JUCIIUIIJIUHBI
3.1. O0beM TUCHUIIINHBI

IToka3arens 00beMa TUCIUIIINHEI Popma 00ydeHHA Dopwa 00yucHHA
OuHast, OYHO-3a04YHast Ounasi, 04HO-3a04HAas
OO0BbeM IUCIUIUIMHEI B 3a4ETHBIX 3 3
eMHAIIAX
O0beM OUCIHUILIMHEL B 4acax 108 108
KonTaktHas padora: 54,2 48,2
JlaGopaTopHblie 3aHITHS 54 48
U3 HUX B (JOpME MPAKTUUIECKOM 54 48
ITOJITOTOBKH
KoHTakTHBIEC Yackl Ha MPOMEKYTOTHYIO 0.2 0.2
aTTeCTAaIUIO:
3auer 0,2 0,2
CamocrosTenbHas pabora 46 52
Kontposnb 7,8 7,8

DopMOil TPOMEKYTOUYHOM aTTECTALUU SIBISETCS 3a4ET B 7 CEMECTPE.
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3.2. Conep:xaHue TUCHUINIMHBI

Ounas popma o0yueHust

KoauuecTBo yacoB

HaumeHoBaHue pa3aesoB (Tem) JlaGopaTopHpie 3aHATHS
JHCHHMILTHHBI ¢ KPATKAM coepKaHueM W3 HAX, B
opMe
Oo01mee KoJI- hop
leaKTl/I'{ecK
BO o
on
NMoATrOTOBKH

Tema 1. UccaenoBanue 3¢ppexkra @apanes B KUIKOCTH.
OHTI/I‘-ICCKaSI AKTHBHOCTSB. CCTCCTBCHHAA nu I/ICKyCCTB CHHas.

Bpamenue mniaockocTH NOJMSpU3ALMKM CBETA B MAarHUTHOM IIOJIE, 8 8
nocrosiHHas Bepre.

Tema 2. ludpakuus cBeTa Ha yIbTPa3BYKOBBIX BOJIHAX.

Bo30OyxxneHue yiubTpa3BYKOBBIX BOJH. Jludpakmust cBera Ha 8 8

yIBTPa3BYKOBBIX BOJIHAX: crOocoObl HaOmoaenus. udpakmus bparra
u Pamana—Hara.

Tema 3. OnTuyeckune cBOMCTBA AHU30TPONHBIX CPe/l.
[Tnockue BomHBI B KpucTaiwiax. MHTEpdepeHnns moasipu30BaHHOTO 8 8
cBeTa. XpoMaTHuecKas NOJsIpU3alysl.

Tema 4. OnpenejieHue pasMepoB JJIeMEHTAPHOH sUYelikM ¢
NOMOIIBLI0 Au(ppaKunu PEHTTeHOBCKHX Jy4eit Ha
MOJIMKPHCTAILIIAX. 6 6
WNunekcsl Muinepa. PentreHoctpykTypHblid ananu3. Merton Jlays u
Jleb6as—Ilepepa.

Tema 5. HmnyabcHbIi MeTOA HM3MEpPeHHIl CKOPOCTH M
K03(PprumeHTa norJoeHus yJIbTPa3ByKOBBIX BOJIH.

CriocoObl  BO30YXJEHHsI  yIbTPa3BYKOBBIX BoOJH. Ilormomenue
YIBTPAa3BYKOBBIX BOJH B  cpene. @Du3NuecKue  NPHUHIUIBI
YIBTPa3ByKOBOTO  METOJA  U3MEPEHHs  CKOPOCTH  BOJIH U
Kod(ppuIMenHTa moraomeHus.

Tema 6. Untepdepomerp ®adpu-Ilepo.
MHoronyudeBass uHTepdepeHus. XapakTepucTUKH HHTepdepoMeTpa 6 6
®abpu-Ilepo kak crieKTpasIbHOTO NMPUOOpA.

Tema 7. U3yueHue nonepeyHbIX BOJH B HATPY’KEHHON CTPYyHe.
BbIBO BOJIHOBOrO YpaBHEHHsI, OIMCBHIBAIOIIETO PaCHpPOCTPAHEHHE
BOJIH B HAarpykeHHOW CTpyHe. PerieHue ypaBHEHUS B YCIIOBHAX 6 6
3aKpEIUICHHBIX KOHLOB CTpyHbl. CKOpPOCTHM BOJIH. YCIIOBHUE
00pa3oBaHMsl CTOSIYUX BOJIH B cTpyHe. ['apMOHUKH.

Tema 8. HccienoBaHue pacnpocTpaHeHHsI CBeTA B ONTHYECKH
HEOHOPOIXHOM cpeje. 6 6
Hubdysus. Pemenne HecTranmoHapHOTO ypaBHEHUS AuG y3uH.
Onpenenenue ko3 dunmenta nuddysun.

Bceero 54 54

ITPAKTUYECKASA ITIOAI'OTOBKA



Tema

3agaHue HA NPAKTHYECKYI0 IOATOTOBKY

Koaunuect
BO 4aCOB

Tema 1. HccaenoBanme 3¢¢exra
dapajes B AKUIKOCTH.

Pa3paboraTh JeMOHCTPALlMOHHBIN OIBIT 110

TEME: «

1) Onpenenenue MWIOCKOCTH TOISAPH3ALUH
CBeTa.

2) OnTryeckas akTUBHOCTh: €CTECTBEHHAS
Y UCKYCCTBEHHAs (MIPUMEPHI).

3) ®du3HYECKUil CMBICI TOCTOSHHON
Bepue.

4) Dpdexr Dapanes: 0ObICHEHHE HA
OCHOBE 3JIEKTPOHHOH TEOPUU.»
B BUJIE parMeHTa ypoka

Tema 2. Jdu¢ppaknus cBera Ha
yJIAbTPa3BYKOBBIX BOJIHAX.

Pazpabotars (GpOHTATBHBIN OMBIT 110 TEME:

«

1. Iudpakuus cBera: onpeaeieHue.
[Tpunmun INolirenca—®dpenerns.

2. OcobeHHOCTH pacTpoCTpaHEHHsI CBETA B

HEOJHOPOJHOM Cpejie.

3. OT 4ero 3aBHCHT PaINyC KPUBU3HBI
Jy4del B HEOJHOPOAHOMU cpene?

4. CpaBHUTH Au(paKIHIO CBETA HA
IU(paKIMOHHON PEIIeTKE U Ha
yIBTPa3BYyKe.» B BUJE hparMeHra

ypoKa.

Tema 3. Onruyeckue CBOICTBA
AHU30TPOIMHBIX CPe/I.

Pazpabotars paboTy puzngeckoro

MPAaKTUKyMa IO TEME: «

1. BosHOBBIEC TOBEPXHOCTH

OOBIKHOBEHHON U HEOOBIKHOBEHHOM

BOJIHBI, TOCTpoeHue [ tolrexHca.

OnTuyeckast HHIUKATPHUCA.

3. NuaTepdepenius momsipu30BaHHbBIX
BOJTH.

4. PaccunTarh aMIUTHTYTY
PE3yIbTUPYIOLIEH BOIHBI B CIyYasix
MapajuTeITbHBIX U CKPEIEHHBIX
MOJIIPU3aTOPOB.» B BUJAE (pparMeHTta

ypoka

no

Tema 4. Omnpenenenue pasMeposn
3JIEMEHTAPHOM A4YeilKH ¢ MOMOIIbIO
AU(PPAKUMU PEHTIeHOBCKHUX JIy4yei
HA NOJHMKPHUCTAJLIAX.

PazpaboTarh TEXHOJIOIMYECKYIO KapTy 1O

TEME: «

1. PentreHoBckoe n3nydeHue (TopMo3HOe

U XapaKTEepUCTUYECKOE): CIIOCOO
BO30YKJIEHHsI, CIEKTPHI.
KopoTkoBotHOBas rpaHuUIIa CIUTONIHOTO
PEHTIE€HOBCKOT'O CIIEKTPA.

. 3akoH Mo3mmu.

3. udpakiust peHTTeHOBCKOTO M3ITy4eHHS
Ha KpucTajuiax: metoj Jlays u JleGas—
[Iepepa.

4. BriBog popmynsl Bynsgpa—bparros.»

N

Tema 5. MWMnyabcHblii MeTO]

Pa3paboraTh JeMOHCTPAlMOHHBIN OIBIT 110
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U3MepeHu i CKOPOCTH "
Ko3ppuumrenrTa MOTJIOLEeHM
YJAbTPa3BYKOBBIX BOJIH.

TEME: «

1. Bo3OyxaeHue U pUeM YIbTPa3BYKOBBIX
BoJH. [Ibe303¢dekrT.

2. O6ocHOBaHME UMITYIBCHOTO METO/1a
W3MEPEHUSI CKOPOCTH YIIbTPa3BYKOBBIX
BOJIH B KUJKOCTU U TBEPJIOM TEJIE.

3. BreIBoa pacueTHBIX HopMyT IS
CKOpPOCTEW U MOTJIOIIECHUS
YIBTPa3BYKOBBIX BOJIH.

4. Yto Takoe K03 PUIHEHT TOTIOIICHHUS
yIBTPa3BYKOBOW BOJIHBI, €TO
¢busnveckuii CMbICI?» B BUJIE
(dbparmeHTa ypoka

Tema 6. UuTeppepomerp Dadpmu-
IIepo.

Pazpabotars (GpOHTATBHBIN OMBIT 110 TEME:

«

1. Nnrepdepenuus: onpeneneHue,
KOT'€pEHTHbBIE BOJIHBI, YCIOBUE
MaKCUMYMOB 1 MUHHMYMOB.

2. ITomocel paBHOTO HaKJIOHA U PaBHOMN
TOJILIUHBI (IPUMEPBI).

3. MHoronyudeBas uHTEpepeHIus.
ITocTpoenune xona ay4yen B
unreppepomerpe Padpu—Ilepo.
[IpunnunuansHas cxema HaOJIIOACHUS
UHTEp(EPEHIIMOHHBIX TOJIOC.

4. BoiBecTH ycinoBue o0pa3zoBaHUs
CBETJIBIX KOJIEI] B UHTepepoMeTpe
®a6pu—Ilepo.» B Buae pparmenra
ypOKa B KJIacCe TEXHHUYECKOro mpous.

Tema 7. H3yuyeHme mnomepevHbIX
BOJIH B HATPY’KCHHOI CTpyHe.

PazpaboTars 1eMOHCTPAIMOHHBIN OIBIT IO

TEME: «

1. BriBecTH BOJIHOBOE ypaBHEHHE,
OMUCHIBAIOLIEE TIPOLIECC
pacrpocTpaHeHus BOJIH B CTPYHE.

2. Pemuth naHHO€ ypaBHEHHE, CUUATAS
KOHIIbI CTPYHEBI 3aKPCIIJICHHBIMHU.

3. YpaBHEHUE CTOSYNX BOJIH.
Oco0EHHOCTH CTOSYMX BOJIH, OTJIUYHE
UX OT Oeryuux BOJH.» B BUE
(parMeHTa ypoka

Tema 8. Hccnenopanune
pacnpocTpaHeHust cBeTa B
ONTHYECKH HEOJHOPOIHOM cpeze.

Pazpabotate paboTy ¢puzndeckoro
MPAKTUKyMa IO TEME: «

1. Tnddy3us.

2. PemieHne HECTallMOHAPHOTO YpaBHEHUS
T y3uu.

3. Onpenenenne ko3 huIueHTa
g dy3un.» B BUae pparMeHTa ypoka.

Bcero

54

OuHo-3204Hast popma o0yueHnst




HaumenoBanue pa3jaesioB (TeM)
AMCHUIIMHBI C KPATKUM CO/IepP:KaHUeM

KoauyecTBo 4acoB

JlaGopaTopHbIe 3aHATHSA

Oo1ee KoJI-
BO

U3 HHX, B
popme
NPaKTHYECK
oit
MOATOTOBKH

Tema 1. UccienoBanue 3¢pdpexra Papaness B JKMIKOCTH.
OnTtuyeckass  aKkTUBHOCTB:  €CTECTBEHHass M HMCKYCCTBEHHAs.
Bpamenue mniuocKoCTH MOJMApU3AalMM CBETa B MAarHUTHOM IIOJIE,
nocrosinHas Bepue.

Tema 2. ludpakuus cBeTa HA yIbTPa3BYKOBBIX BOJIHAX.
Bo3Oyxxnenue ynbTpa3ByKOBBIX BOJH. Jludpakuus cBera Ha
yIBTPa3BYKOBBIX BOJIHAX: cIOCOOBI HaOmoaeHus. Judpakmus bparra
n Pamana—Hara.

Tema 3. OnTHyecKue cBOHCTBAa AaHM30TPOMHBIX CpPel.
IInockue BonHBI B KpucTamiax. MHTepdepeHuns noiasipu30BaHHOTO
CBETa. XpOMaTH4eCKas NOJISIpA3ALUL.

Tema 4. OmnpenejieHue pa3MepoB 3JIeMEHTAPHOI sYelKU ¢
NOMOIIBIO audpakunu PEHTIeHOBCKMX Jyuei HA
NMOJMKPHCTAJLIAX.

Nunekcsl Mwiepa. PentrenoctpykrypHslii ananns3. Meron Jlays u
JleGas—I1lepepa.

Tema 5. HWmnyJabcHbIi MeTOA M3MepeHHIl CKOPOCTH U
K03 PUUHMEHTA NOIJIOIEHHU YIbTPa3BYKOBBIX BOJIH.

CnocoOsl  BO30YXKICHHS  yIbTPa3BYKOBBIX BOJH. [lornomenue
YIBTPa3BYKOBbIX BOJH B cpeae. @Puznueckue  NPHUHIMUIBI
YIBTPAa3BYKOBOIO  METOJA HM3MEPEHHMS  CKOPOCTH  BOJH W
Kod(duUIMeHTa MOTJIOMIECHHUS.

Tema 6. Untepdepomerp ®adpu-Ilepo.
MHoronyudeBas uHTepdepeHuus. XapakTepuCcTUKH UHTephepomeTpa
®abpu-Ilepo Kak cnekTpaibHOTo nprodopa.

Tema 7. U3yueHnue nonepeyHbIX BOJH B HAIPY’KeHHOI CTPYyHe.
BbIBOI BOJIHOBOTO ypaBHEHHS, OIMCBIBAIOIIEIO PAaCIpOCTPAaHEHHE
BOJIH B HarpyKeHHOH cTpyHe. PemieHue ypaBHEHUS B YCIOBHSX
3aKpEMJICHHBIX KOHLOB CTpyHbl. (CKOpPOCTM BOJH. YCJIOBHE
o0pa30BaHMsl CTOSTYMX BOJIH B CTpyHE. ' apMOHMKH.

Tema 8. UccienoBaHue pacnpocTpaHEeHHsl CBeTa B ONTHYECKH
HEeO/IHOPO/IHOI cpefe.

Juddysus. Pemenne HecTalMOHApHOTO YpaBHEHUs JUPPy3uu.
Omnpenenenue kodpdurmenta guddy3umn.

Bcero

48

48

IMNPAKTUYECKASA IOATI'OTOBKA

Tema

3agaHue HA NPAKTHYECKYI0 MOATOTOBKY

Koanuecrt
BO YaCOB

Tema 1. HccaenoBanme 3¢pdexrta

dapajesi B ’KMIKOCTH. TEME: «

Pa3pa60TaTL HCMOHCTpaHHOHHBIﬁ OIIBIT IT10

1) OmnpenesieHne IOCKOCTH MOJIIPU3ALIUT
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2) OnTrueckast aKTHBHOCTD: €CTECTBEHHAS
3) Ou3NYECKUil CMBICIT ITOCTOSHHOM

4) Dpdexr Dapanes: 0ObSICHEHHE HA

CBeTa.
Y UCKYCCTBEHHAS (MIPUMEPHI).
Bepne.

OCHOBE 3JICKTPOHHOH TEOPHU.» B BUJIE
¢dparmenTa ypoka

Tema 2. [dudpaxkuusi cBera Ha
YJAbTPa3BYKOBBIX BOJTHAX.

«

Pa3paborats (poOHTANBHBIN OIBIT 110 TEME:

1. Jludpakmus cBera: onpeneneHue.
ITpunnun I'tolirenca—@penens.
2. Oco0eHHOCTH paclpoCTpaHEeHHsI CBETa B
HEOJHOPOJIHOM Ccpelie.
3. OT 4ero 3aBUCHUT PainyC KPUBU3HBI
JTyded B HEOJHOPOAHOM cpenie?
4. CpaBHUTH TU(paKIUIO CBETA Ha

TU(PPaKIMOHHON pemeTKe U Ha
yIAbTpa3ByKe.» B BUJE (hparMeHTa

ypoKa.

Tema 3. Onruyeckue CBOICTBA
AHU30TPOMHBIX Cpel.

Pa3paborats paboty gusndyeckoro
MIPAKTUKyMa TI0 TEME: «

1. BoJiHOBBIE TOBEPXHOCTH
OOBIKHOBEHHOI M HCOOLIKHOBEHHOM
BOJIHBI, TTOcTpoeHue [ tolreHca.

2. OnTuyeckasi HHIUKATPHCA.

3. MaTepdepeHnus noaspu3oBaHHBIX
BOJIH.

4. PaccuuTarh aMIUIUTYY

PE3YJbTUPYIOIIEH BOJHBI B CIy4asiX
MapaJuIeNbHbIX U CKPEILEHHBIX
MOJIIPU3aTOPOB.» B BUJE (pparMeHTa

ypoKka

Tema 4. Onpenenenne pa3Mepon
3JIEMEHTAPHOH SYeHKHU C MOMOIUbIO
AU(PPAKIHMU PEHTITeHOBCKHUX JIy4YeH
HA MOJTHKPHCTAJIAX.

Pa3pa0boTaTh TEXHOJIOIHYECKYIO KapTy 110

TEME: «
1.

Pentrenosckoe uznyueHue (TOpMO3HOE
U XapaKTepUCTUYECKOE): CIIOCO0
BO30YKIEHMUSI, CIIEKTPHI.
KopoTkoBoIHOBas rpaHuIia CIUIOIIHOTO
PEHTTEHOBCKOTO CIIEKTpA.

. 3akoH Mo3mu.

. Audpaxiumst peHTTeHOBCKOTO H3ITyUSHHS
Ha kpuctayuax: meron Jlays u Jlebas—
[Iepepa.

4. Beion ¢popmyisl Bynsga—bparros.»

N

Tema 5. HMnyJabcHbIii MeTOA
H3MepPeHnH CKOpOCTH 7
ko3¢ puumnenrta MOTJIOLCHU S

yJAbTPa3BYKOBBIX BOJIH.

Pa3paboraTh JeMOHCTPAallMOHHBIN OIBIT 110

TEME: «
1.

2.

Bozbyxnenue u npuem
YABTPa3BYKOBBIX BOJIH. [Ibe303¢exT.
OO00CHOBaHKE UMITYJILCHOTO METO/Ia
U3MEPEHHSI CKOPOCTHU YIIBTPa3BYKOBBIX
BOJIH B )KH/IKOCTH U TBEPJIOM TeJIe.
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3. BreiBoa pacueTHBIX hopMyT IS
CKOpPOCTEH U MOTJIOIICHUS
yIBTPa3BYKOBBIX BOJIH.

4. Yto Takoe K03 PUIHECHT MOTIOIICHUS
yIBTPa3BYKOBOW BOJIHBI, €TO
¢busnveckuii CMbICI?» B BUIC
(dbparmeHTa ypoka

Tema 6. UuTepdepomerp Dadpmu-
IIepo.

Pazpabotars (GpOHTATBHBIN OMBIT 110 TEME:

«

1. HnrepdepeHums: onpeaeicHue,
KOT'€pPEHTHBIE BOJIHBI, YCIIOBUE
MaKCUMYMOB U MUHHMYMOB.

2. Ilonocsl paBHOTO HaKJIOHA U PABHOM
TOJILIUHBI (TIPUMEPBI).

3. MHoromy4deBast ”HTEPHEPCHITHS.
ITocTpoenune xona iny4yen B
unreppepomerpe Dadpu—Ilepo.
[IpuHnunuansHas cxeMa HaOJIIOACHUS
UHTEepPEPEHIIMOHHBIX M10JIOC.

4. BoiBecTH ycinoBue o0pa3zoBaHUs
CBETJIBIX KOJIeI] B HUHTephEepOMeTpe
®a6pu—Ilepo.» B Buae hparmenra

YPOKa B KJIAaCCC€ TECXHUYICCKOI'O HpO(i)I/IJ'ISI.

Tema 7. H3yuyeHme mnomepevHbIX
BOJIH B HATPYKE€HHOI CTPYHe.

PazpaboTtars 1eMOHCTPALIMOHHBIN OIIBIT IO

TEME: «

1. BsiBecTu BOJIHOBOE ypaBHEHUE,
OTHCHIBAIOLIEE MPOIIECC
pacrpocTpaHeHus BOJIH B CTPYHE.

2. Pemuth nanHoe ypaBHEHUE, CUNUTAs
KOHIBI CTPYHLI 3aKPCIJICHHBIMU.

3. YpaBHEHHUE CTOSYHNX BOJIH.
Oco0EHHOCTH CTOSYMX BOJIH, OTJIUYHE
UX OT Oeryuux BOJH.» B BUE
(parMeHTa ypoka

Tema 8. Hccnenopanune
pacnpocTpaHeHust cBeTa B
ONTHYECKH HEOJHOPOIHOM cpeze.

Pazpabotate paboTy puzndyeckoro
MPAKTHKYyMa IO TeME: «

1. Muddysus.

2. PemieHne HECTallMOHAPHOTO YpaBHEHUS
T y3uu.

3. Onpenenenne kKodppuIMeHTa
Juddy3un.» B BUje pparMeHTa ypoka.

Bcero

48

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI

OBYYAIOIIIXCHA
Tembl pist HN3yuyaemsbie | Koa-Bo | Koiuye | ®opmbl | Meroanuec | Popmbl
CaMOCTOATE]Ib | BOIPOCHI 4acoB CTBO | CAMOCTOAT KHe OT4YEeTHOC
HOI'0 OYHOH | 4YacoB . olecrneyeH TH
U3y4YeHHUd (opmbl | ouHO- padoThI us
3204HO
i
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$hopmbl

[MonsipuzoBann | 1.CriocoObl Pabora ¢ | YueOHo- nabopato
BIN CBET. | IOJyYCHUS JUTEPATyp | METOIUYECK pHast
JInnelino [OJIIPU30Ba Oil, CeThIo | 0¢ u | pabora
NOJISIPU30BAaHH | HHOTO CBETA. Wutepuer, | pecypcHoe
BIN u | 2.Ilpunnun KOHCYJbTa | obecrieueHu
JJUIMNITUYECKH | paboThl U 6 U, e
MOJIIPU30BAaHH | YCTPOHCTBO MPAKTUYEC | AUCHHUTUINH
bII CBET. MOJIYTEHEBO KHUe bl (. 6.1,
ro 3aJIaHASL. 6.2, 6.3)
aHamM3aTopa
Bomnbr B | l.Tenerpad Pabora ¢ | YueOHo- nabopato
JTUHUSX HBIC JUTEpaTyp | METOIUYECK pHas
nepeaaymn. YpaBHEHHSI. Oii, CEThIO | Oe u | pabora
NneanvHas Hurepner, | pecypcHoe
JIMHUS 6 KOHCYJIbTa | oOecrieueHu
nepelavm. 1Y, e
NpaKkTU4eC | TUCIUIUTHH
KHe bl (. 6.1,
3aJIaHUSL. 6.2, 6.3)
[lonsiTue 1.30HbI PaGora ¢ | YuebHo- naboparo
T paKIuy. OpeHens. JUTEPATyp | METOIUYECK pHas
Judpaxius 2 ITpuHnmnm Oii, CEThIO | Oe u | pabora
®peHens U | ajibHas Hutepner, | pecypcHoe
®paynrodepa. | cxema 4 KOHCYyJIbTa | oOecrieueHu
HaOII0AEHUS LUH, e
TUppaKkuu NpaKkTU4eC | TUCIUIUTHH
Opaynroge KHe Bl (m. 6.1,
pa. 3aJaHUA. 6.2, 6.3)
JIBoitHOE 1.0cobenno PaGora ¢ | YueOHO- JIOKJIaI
JTyderpenomie | CTH JUTEpPaATyp | METOIMYECK
HUE B | pacmpocTtpa Oif, ceThio | Oe u
KpHUCTAILIC. HEHUS CBeTa WuTepHer, | pecypcHoe
B KOHCYJbTa | oOecreueHn
AHU30TPOITH 1Y, e
BIX Cpeax. 4 IpakTH4eC | AUCHUIUIMH
2.UuTepdep KHue bl (m. 6.1,
CHIUSA 3aJaHUA. 6.2, 6.3)
CXOJISTIIAXCS
MOJISIPU30Ba
HHBIX JIy4eH,
HU30XpOMATHI
CsaoiicTBa 1.CrnomiHoe PaGora c | YuebHo- naboparo
PCHTTEHOBCKOT | M3JTyUCHHE. JUTEPATyp | METOIMYECK pHas
0 m3nydyeHust u | 2.KopoTkos 4 O, CETBIO | O€ u| pabora
METO/IbI €ro | OJIHOBas Hutepner, | pecypcHoe
MOJTyYEHUSI. rpaHuIa KOHCYyNbTa | o0ecredeHu
CILUTONITHOTO 1Y, e
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PEHTTEHOBCK MpaKTU4eC | AUCUUIUIMH
OTr'O CIIEKTpa. Kue bl (m. 6.1,
3. Xapaxrep 3aIaHHl. 6.2, 6.3)
UCTHYECKOE
U3ITy4eHUeE.
3aKoH
Mo3znu.
Temmneparypusl | 1.Cxopoctu Pabora ¢ | YueOHo- Joknan
€ BOJHBI B | BOJH. JUTEpaTyp | METOAMYECK
TBEPABIX 2.3atyxaHue Oi, CeThIo | 0¢ u
Tenax. BOJIH u Wnrepuer, | pecypcHoe
TETII000MEH KOHCYJIbTa | obecrieueHu
c U, e
OKpY’Karolie 4 MpaKTUYeC | TUCIUILINH
i cpenon. KHe bl (. 6.1,
3aIaHus, 6.2, 6.3)
MOJITOTOBK
a JIOKJIaJI0B
u
Ipe3eHTAIl
ui
VabrpazsykoB | 1.CkopocTu Pabora ¢ | YuebHo- JIOKJIa]l
bl€ BOJHBI B | MPOJOJBHBIX JUTEpaTyp | METOIUYECK
TBEPABIX TeNax | U O#, CeThIo | 0¢ u
U rasax. MOTIEPEYHBIX Wurepuer, | pecypcHoe
BOJTH. 4 KOHCYNIbTa | oOecrieueHu
2.Ilormomien 11U, e
W€ BOJIH. NpaKkTU4eC | TUCIUTUIMH
KHE bl (. 6.1,
3aJIaHAS. 6.2, 6.3)
BriBoa 1.YpaBHeHun Pabora ¢ | YuebHo- TECTHUPOB
bopmyn €  IUIOCKHMX JUTEpATyp | METOJIUYECK aHue
Openensi. MOHOXpOMaT O, CeThIO0 | Oe "
UYECKUX WntepHer, | pecypcHoe
BOJTH. KOHCYJIbTa | oOecrieueHn
2.I'pann4HbI 4 11N, e
€ YCIIOBHSL. MpaKTHYeC | TUCIHUILINH
3.Yron KHe bl (m. 6.1,
[IOJIHOT'O 3aJIaHNUS. 6.2, 6.3)
BHYTPEHHET
0
OTpayKEHHSL.
Wnrepdepenu | 1.Ycnosus Pabora ¢ | YuebHo- TECTHUPOB
s CBeTa. MaKCUMYMO JUTEpATyp | METOJIUYECK aHue
B u OH, CEThIO | O€ Hu
MHUHHMYMOB. WntepHer, | pecypcHoe
2.Crioco0b1 4 KOHCYyJIbTa | o0ecrieueHun
HOJy4YEHUs U, e
KOTE€PEHTHOT MpaKTHYeC | TUCIHILIHNH
0 Kue bl (m. 6.1,
W3ITydCHUS. 3a/1aHHUS. 6.2, 6.3)
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10. BosaEbI B | 1.BoiHOBOE PaGora ¢ | YueOno- JTIOKJIAT
Harpy)X€HHOW | ypaBHEHHUE H JUTEPATYP | METOAMYECK
CTpYHE. €ro O#, CEeThIO | O€ u

perieHue Hutepuer, | pecypcHoe
npu KOHCYJIbTa | obecrieueHu
Pa3ITUYHBIX 4 4 LIMH, e
TPaHUYHBIX MPAKTUYEC | AUCHHUTUINH
YCIOBUSIX. KHUe bl (. 6.1,
2.Crossune u 3aJIaHASL. 6.2, 6.3)
oeryrmue

BOJIHEL.

11. Ocob6ennoctu | 1.YpaBHeHu Pabora c | YueOHo- TOKJIa1
pacmpocTpaHeH | € JUTEPATYP | METOAMYECK
Usg CBETAa B | TPACKTOPUHU OH, CEeThIO | O€ u
ONTHUYECKHU ayya. Hutepuer, | pecypcHoe
HeoaHopoaHou | 2.Iloctpoen KOHCYJIbTa | oOecrieueHun
cpene. ue 3 4 LIMH, e

BOJIHOBOI'O NPAaKTHYeC | AUCIUTUIAH
¢ponra 1O KHE bl (. 6.1,
MPUHIIHITY 3aaHusl. 6.2, 6.3)
I'toiirenca-

®penens.

12. BoisHOBEIE 1.BomHEI ne- Padora c¢ | YuebHo- TIOKJIa
CBOMCTBA bpoins. JUTEparyp | METOIUYECK
YaCTHIIL. 2.0Kcrepum OH, CEThIO | O€ u

CHTAJIbHBIC Hutepner, | pecypcHoe

JIOKa3aTeJIbC 3 4 KOHCYJIbTa | oOecrieueHn

TBa I[1H, e

BOJIHOBBIX MpaKTUYeC | JUCIUILUIMH

CBONCTB KHue bl (m. 6.1,

YaCTHII. 3aJaHusl. 6.2, 6.3)
Htoro 46 52

5. ®OHJI OIEHOYHBIX CPEACTB [Js MNPOBEJEHUS TEKYIIEM WM
MMPOMEXYTOYHOM ATTECTAIIMHA IO TUCITATIIMHE
5.1. IlepeyeHb KOMIETEHIMI ¢ YKAa3aHHMeM 3TanoB MX (POPMHPOBAHHS B IpoLecce OCBOCHHS
o0pa3oBaTeIbHON NPOTrPAMMBI

Koa u HamMeHOBaHHe KOMIIETCHIIUHA Jrtansl GOpMHPOBAHUA

VK-1. CrocobeH OCyIIeCTBISTh TOUCK, KpUTHYeCKWi aHam3 u | 1. PaboTa Ha y4eOHBIX 3aHATHAX.
cuHTE3 MH(pOpMAIH, IPUMEHSITh CUCTEMHBIN ToxoA mist pemenus | 2. CaMocTosTenbHas padboTa.
TIOCTABJICHHBIX 3a][a4
ITK-1. CriocobeH ocBanBaTh M HCIIONB30BATh TeopeTHdeckre 3HaHus 1 | 1. PaboTa Ha y4eOHBIX 3aHATHSAX.
MPaKTHYECKWE yMEHHWS W HAaBBIKM B TpenMeTHoM obOmactu mipu | 2. CamocTositenbHas padoTa.
peteHr podecCHOHATBHBIX 3a71a9

5.2. Onucanue moka3sareJieid 1 KpUTepueB OLIECHUBAHMS KOMIIETEHIIUI HA Pa3/IMYHbIX 3TANAX UX
(popMmupoBanus, onucaHue MKAJ OLEHUBAHUSA

| Ouenu ‘ YpoBeHb ‘ Oransl ‘ Onucanue ‘ Kpurepuu ‘ IITkaJa
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Baemble | chopMupoBaH | (HOPMHUPOBAHUS IOKa3aresnen OLICHMBAH | OLICHUB
KOMIIET HOCTHU us aHUs
CHIINH
VK-1 [ToporoBssiii 1. PaGora Ha |3HATh ocHOBHBIE | maboparop | Illkana
y4eOHBIX IPUHLMIIBL  KPUTHYECKOTO HBIC OLICHUB
3aHATHUSAX. aHaJn3a; paboTsl, aHus
2. yMeThb IIOJlyyaTb HOBBIE | JAOKJan, | Jabopa
CamMocToATeNbH | 3HAHUS HAa OCHOBE aHAJIM3a, | TECTUPOBA | TOPHBIX
as pabora. CHUHTE3a U JIPYIMX METOIOB HUE paoor,
HCCIIEIOBaHMUS; HIKaza
OCYILIECTBIIATh IIOMCK OLICHUB
uHbOpMALlUM W PEIICHUN aHus
Ha JOKJIAJ
OCHOBE TEOPETUYECKOIO a,
U3ydeHHus MpoOsieMbl WIN nIKansa
9KCIIEPUMEHTAIIbHBIX OLICHUB
JaHHBIX aHus
TECTOB
BIX
3a/laHu
)74
[Ipoxsunyterii | 1. PaGora Ha | 3HATH ocHOBHbIE | naboparop | Illkana
y4eOHBIX IPUHLMIIBL  KPUTHYECKOTO HBIE OLICHUB
3aHATHUSX. aHaJn3a; paboThl, aHus
2. yMeThb II0JlydyaTb HOBBIE | JAOKJan, | Jabopa
CamMocToATeNbH | 3HAHUS Ha OCHOBE aHAJM3a, | TECTUPOBA | TOPHBIX
as pabora. CHUHTE3a U JIPYIMX METO/OB HHUE, paoor,
HCCIIEIOBaHMUS; [IpaKTUYEeC | IIKaja
CUCTEMATHU3UPOBATh Kas OLICHUB
JaHHbIE  TO0  HAy4YHBIM | OJATOTOBK | AaHMUS
npobiaemMaM, OTHOCSAIIMMCS a JOKJIaJ
K npodeccuoHanbHOM a,
obnacTy; [IKaJia
OCYILIECTBIISATh MTOMCK OLICHUB
uHbOpMallUd U pelIeHUH aHus
Ha TECTOB
OCHOBE TEOPETUYECKOTO BIX
U3Y4EeHUs] TMpoOJIeMbl WIH 3a/laHu
9KCIIEPUMEHTAIBHBIX i,
JTAaHHBIX; HIKaza
BJIaJeTh  METOJaMU W OLICHUB
prueMaMu aHus
MHTEJUIEKTYaJIbHOU IIPAKTH
JeSITeIbHOCTH (ananm3a, YECKOU
CUHTE3a U JIp.) I MOATOT
UCCIIEIOBaHUS OBKU
npodeccnoHamTbHBIX
BOIIPOCOB.
IToporosslii 1. PabGora Ha |3HaTh OCHOBHbIE Mojenu | mabopatop | Illkama
K-1 y4eOHBIX 3a1a4y B pamKax HbIE OLICHUB
3aHATHSAX. JUCLUIUIMHBL C YY4E€TOM HX | paboTHI, aHus
2. TpaHMI] MPUMEHHUMOCTH; JIOKJIaI, nabopa
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CamocTosATenbH | YMeTh IPaMOTHO | TECTUPOBA | TOPHBIX
as pabota. HCII0JIb30BATh B HUE paoor,
npodecCuoHaATBHON IKasa
JESTEIbHOCTH 0a3oBbIC OLICHUB
3HaHUA (yHIaMEHTaIbHBIX aHus
pas3nenon ¢bu3ukwy, JTOKJTaJ
CO3/1aBaTh MaTeMaTHYECKHe a,
MOJIENN TUIIOBBIX IKasna
npodeccuoHanbHbIX 3a1a4 OLICHUB
u UHTEPIPETHPOBATH aHUS
MOJIyYE€HHBIE PE3yJIbTaThl C TECTOB
y4eTOM TpaHUIl BIX
MIPUMEHUMOCTH MOJIesIel 3a/laHu
i
[IponBunythiii | 1. Pabora Ha |3HaTh OCHOBHBIE Mojaenu | jaboparop | Illkama
y4eOHBIX 3a1a4 B paMKax HBIC OLICHUB
3aHATHUSX. JUCHUIUIMHBL C Y4ETOM UX | paboThl, aHus
2. IpaHull IPUMEHUMOCTH; nokian, | aabopa
CamocTosATenbH | yMeTh IPaMOTHO | TECTHPOBA | TOPHBIX
ast pabora. HCIIOJIL30BaTh B HHE, pabor,
npodeccnoHanbHOM MpaKTU4eC | IIKaia
NEeSATeTbHOCTH 0a3oBbIe Kast OIICHUB
3HaHUA (YyHIaMEHTANbHBIX | MOJATOTOBK | aHUS
pas3neion ¢busukwy, a JTOKJTaJ
MaTeMaTHKU u a,
nHPOPMATHUKH,  CO3/aBaTh nKaza
MaTeMaTHYeCKue  MOJENH OIICHUB
THUTIOBBIX aHUs
npodeccnoHanbHBIX 3a1a4 TECTOB
u WHTEPIPETHPOBATH BIX
MIOJTyYeHHbIE PEe3yJIbTaThl C 3a/laHu
Y4eTOM TPaHUIL ,
MIPUMEHUMOCTH MOjieen IKaza
BJaJleTh METOJIaMHU OLICHUB
UCIOJIb30BAHUS B aHus
npogecCuoHaIbHON MpaKTH
JEATEIIBHOCTH 0a30BbIX YECKOU
3HaHU# (yHIAMEHTaIbHBIX MOJITOT
pa3aenoB MaTeMaTHUKU IS OBKH
CO3/1aHUS MaTE€MaTUYECKUX
MoJenen TUIIOBBIX
npodeccuoHaNbHbIX 3aJ1a4
u HMHTEpIIpeTaluu
MIOJTyYEHHBIX Pe3yJbTaToOB C
y4eToOM TPaHUIT
MIPUMEHUMOCTH MOJIeNen
IIkaja 1 KpUTEpPUHU OLIeHUBAHUS HANTMCAHMSA JOKJIA/1Aa
YPOBHU OLICHUBAHUS Kpurepun oniennBanus bannsl

Bricokwuii (oTIMyHO)

Ecmu crynent otobpasun B nokiazne 71-90% BeiOpanHO#

TCMBI.

8-10

OnTuManbHbIN (XOpOLIO)

Ecnu ctynent orobpasun B noknane 51-70% BeiOpaHHOU 5-7
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TEMBI

Ecnu crynent otobpasun B qoknaae 31-50% BeiOpanHOi

Y 10oBIETBOPUTEIHHBII 2-4
TEMBI
.. | Ecu crynent otobpasun B goknane 0-30% BeiOpaHHON
HeynoBneTBopUTENbHBIH A p A A p 0-1
TEMBI
HIkana u KpuTepuu OLEHUBAHUS TECTOBBIX 3aJaHUI
YPOBHU OLICHUBAHUSA Kpurepuu onienuBanus baner
Bricokwuii (0TIMYHO) Ecmu crynent pemnn 71-90% ot Beex 3amau 8-10
OnTumaneHslii (xopomo) | Ecou cryaent pewmnn 51-70% oT Bcex 3a1au S5-7
VY noBieTBOPUTETBHBII Ecau crynent pemnn 31-50% ot Beex 3amau 2-4
Heynosnersoputensusiit | Ecau crynent pemun 0-30% ot Bcex 3aaau 0-1
HIkana u kpuTepum oeHUBaHMS JJA0OPATOPHBIX padoT
YPOBHU OLICHUBAHUS Kpurepuu onieHuBanus bael
. Ecmu crynent Boeimosaun 71-90% ot mabopaTopHBIX
Bricokuii (0TJIMYHO) e patop 8-10
pabor
. Ecmu crynent Beimosann 51-70% ot mabopaTopHBIX
OnTuMalnbHbII (XOpOoII0) e patop 5-7
pabor
. Ecmu crynent Bemmomamn 31-50% ot mabopatopHbIx
Y 10BII€TBOPUTEIIHHBIH 2-4
pabor
HeynosnerBopurensubiii | Eciu cryaent Beimonamn 0-30% ot mabopaTopHbIx paboT 0-1
IHIkaja oneHMBaHUsI NPAKTHYECKOH MOATOTOBKH
Kputepuu onienuBanus bamnnbr
BBICOKAsI aKTHBHOCTh Ha MIPAKTHYECKOHN TOJrOTOBKE, BBIITOJHUI BCIO JTA00PaTOPHYIO
paboTy B moiHOM oOBeMe C COONIOJIEHHEM HeOoOXOIUMOM IMOCIIeN0BaTeNIbHOCTH
MIPOBEJICHUS OIBITOB M M3MEPEHUN; CAMOCTOSATEIBLHO U PAllMOHAILHO CMOHTHPOBAI
HeoO0XxouMoe 000py/loBaHME, BCE ONBITHI IMPOBEN B YCIOBHIX U pEXHUMAX, 8-10
00eCcreYnBarONINX TOJTYYCHUE MPABWIBHBIX PE3yJIbTaTOB W BBIBOJOB, B OTYCTE
MPaBUJIBHO M aKKYpaTHO BBHIMOJHWJI BCE 3alMCH, TaOJNMIBI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS; IPABHIBLHO BBITIOJHWII aHAIH3 IMOTPENTHOCTEH
CpeIHsIS aKTUBHOCTh HA MPAKTHYECKOM MOTOTOBKE, OBLIN BBITIOJHEHBI TPEOOBAHUS 5.7
K OIICHKE «OTIUYHOY», HO 00YJarOMIMiiCs JOMYCTHII HETOYHOCTH
HU3Kas aKTUBHOCTh Ha MPAKTHUYECKOW MOJTOTOBKE, B XOJE MPOBEICHUS ONBITA U 9.4
M3MEepEeHMi ObLTN JOMYIIEHBI OMUOKH.
pe3ynbTaThl paboThl HE TO3BOJIIOT CIENIaTh MPABWIBHBIX BHIBOJIOB MM paboTa 0-1

COBCCM HC BBITIOJIHCHA

5.3. TunoBble KOHTPOJbHbIE 3aJaHUsI, HEOOXOAUMbIE JJsl OUEHKH 3HAHMH, yMeHMii, HABBLIKOB M (MJIM) ONBITA
JIeSITeJIbHOCTH, XapaKTepU3yIoIIUX 3Tanbl ()OPMHUPOBAHUS KOMIIETEHUMI B Mpolecce 0CBOEHHsI 00pa3oBaTebLHOM

NMporpaMMsbl

IIpuMepHBIE€ BONPOCHI A1 TECTOBLIX 3aJaHUHI

1. KBapueByto IMiIacThHy, BBIPE3aHHYIO MAPAIJIEIBHO ONTHYECKOW OCH, MOMECTHIN MEXIY IBYMSI
CKpELICHHBIMU HUKOIAMU. [Ipr mOBOPOTE IIACTUHBI HA YroJl 00 HHTEHCUBHOCTD MPOXOJSIIETO YEPE3

CHCTEMY CBETa:
1) He usmenurcs

2) Pasna nymo npu a=n-w/2
3) Paena nymro npu a=n-m/4
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2. B untepdpepomerpe ®abpu—Ilepo nHabmomaeTcss cuctema HMHTEphEpPEHIIMOHHBIX Mmojoc. Homep
UHTEPPEPEHITMOHHOTO MAKCUMYyMa:
1) VYBenuuuBaercs ¢ yBeIMYEHHEM HOMEpa KOJbIla
2) VYMeHbIIIaeTCs ¢ yBEIMUCHUEM HOMEpa KOJIblla
3) He usmensercs
3. Mudpakumnonnas pemerka umeer 100 mrpuxoB. C ee MOMOIIBI0 MOXKHO HAOIIOIATh OTACIHHO JBE
JIMHUY CIIEKTpa ¢ JUIMHaMH BOJIH A1 = 560 HM 1 A2 = 560.8 M, HaurHas ¢ MaKCUMYyMa MOPSIIKA:
1) 5
2) 7
3) 2
IlpumepHBbIe BAPHAHTHI J1a00PATOPHBIX PadoT

CamocrosrenbHas paboTta

Tema 3anaTusa Ayn. 3aHsTHS
Bormpocs! k 3amnure

Pa6ora Ne 1. Dddexr Dapanes. Bremonuenue u 1.Yto Takoe MmioCKOCTh MOISpU3aIim?
3ammTa 2.0nTr4uecKkasi akTUBHOCTb:
nabopaTropHoOit €CTECTBEHHAS U UCKYCCTBCHHAS
paboThI (mpumepsr).

3.0¢dext Dapanesi, 00bsCHEHUE HA
OCHOBE DJIEKTPOHHOW TEOPHH.
4.du3nyecKuii CMBICI OCTOSTHHON
Bepne.

5.Cxema 3KcrepuMeHTaIbHOM
YCTaHOBKH, YCTPOMCTBO MOTYTEHEBOTO
aHaJIM3aTopa.

Pa6ora Ne 3. JTudpaxuus cBeta Brinosnnenue u 1.Indpakmus ceera. [IpuHiun
Ha yJIbTPa3BYKOBBIX BOJIHAX. 3aIuTa I'tolirenca—®peHnens.
nabopaTopHoit 2.PacnpoctpaHeHue cBera B
paboThI HEOJHOPOJHOM cperie.

3.01 yero 3aBUCHUT PaInyC KPUBHU3HBI
JTydel B HEOJHOPOAHOM cpene?

4. Tudpaxuus Pamana—Hara u
mudpaxuus bporra.

5.CpaBHMTB AU(]paKIUIO CBETA HA
Ju(paKIMOHHOMN pelIeTKe U Ha
YJIBTpa3BYKE.

3agaHus 1J15 NPAKTHYECKOH MOATOTOBKH
1. Pa3paborarh AJ€MOHCTPALIMOHHBIN OMBIT 110 TEME: «
1) OmpexeneHne MWIOCKOCTH MOJSAPU3AIIMN CBETA.
2) Onruueckas aKTHBHOCTh: €CTECTBEHHAS! M UCKYCCTBEHHAs (TIPUMEPHI).
3) ®usnveckuit CMBICT MOCTOsIHHON Bepe.
4) Dddext Papases: 00bICHEHNE HA OCHOBE JIEKTPOHHOM TCOPHH.» B BUE (hparMeHTa ypoka
2. Pazpabotark (GpOHTAIBHBIIN OMBIT 110 TEME: «
1) Hudpakuus cBera: onpenencuue. [Tpunimn [toitrenca—®Openers.
2) OcoOEHHOCTH pacIpOCTPaHEHHUs CBETa B HEOJHOPOIHOM Cpejie.
3) Or 4ero 3aBUCHT paJnyc KPUBU3HBI JIyuei B HEOTHOPOIHOU cpee?
4) CpaBHHUTH AUPPAKIHUIO CBETA Ha AU(PAKIIMOHHON PEIIETKE U Ha YIIbTPa3ByKe.» B BUJIC
dbparmenTa ypoka.
3. Pa3pabotarh paboTy (pu3HYECKOro MPAaKTUKyMa I10 TEME: «
1) BosHOBBIE TOBEPXHOCTH OOBIKHOBEHHOW M HEOOBIKHOBEHHOM BOJIHBI, MOCTpoeHHe [ folireHca.
2) OnTHyeckas MHIUKATpHCA.
3) HHTepdepeHus moaspru30BaHHBIX BOJH.
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4) PaccuuTaTh aMIUIUTYAY PE3yIbTUPYIOUICH BOJIHBI B CITydasixX MapajlieIbHbIX U CKPEIICHHBIX
MOJISIPU3aTOPOB.» B BUE (hparmMeHTa ypoka
4. Pa3zpaboTaTh TEXHOJOTUYECKYIO KapTy O TEME: «

1) PeHTreHoBCKOE M3JIydeHHE (TOPMO3HOE U XapaKTEPUCTUIECKOE): CII0CO0 BO30YKICHHUS,
cnekTpbl. KopoTkoBOJIHOBAS IpaHUIIA CIUIOIIHOTO PEHTI€HOBCKOIO CIEKTPA.

2) 3akoH Mo3zimu.

3) Judpaxiust peHTTeHOBCKOTO M3Jy4eHus Ha Kpuctaiax: metos Jlays u Jlebas—Illepepa.

4) BeiBoj popmysiel Bynbha—bparro.» B Buzie gpparmenrta ypoka B KJIIacce TEXHHYECKOTO
npodus.
5. Pa3zpabotarh JeMOHCTPALIMOHHBIN OMBIT IO TEME: «

1) Bo30yxaeHue u npuem yibTpa3ByKOBBIX BOJH. [Tbe303(deKT.

2) O06ocHOBaHHE UMIYJIbCHOTO METO/Ia U3MEPEHHUSI CKOPOCTH YIIbTPA3BYKOBBIX BOJIH B JKHIKOCTH
U TBEPJIOM TeJIE.

3) BbiBoja pacueTHBIX (HOPMYIT ISl CKOPOCTEH U MOTJIONICHHS YIIbTPa3BYKOBBIX BOJIH.

4) Yro takoe K0A(PHUIMEHT MOTIIOMICHHS YIbTPa3BYKOBOIM BOJIHBI, €0 (PU3MYECKUI CMBICI?» B
BUJIE pparMeHTa ypoka
6. IIpomeMOHCTPUPOBATH JEMOHCTPAIMOHHBIN OTBIT IO TEME: «

1) Hurepdepenius: onpeaeacHne, KOrepeHTHbIC BOJIHBI, YCIOBHE MAKCHMYMOB U MUHHMYMOB.

2) Tlonockl paBHOTO HAKJIOHA M PABHOM TOJIIUHBI (TIPUMEPHI).

3) MuoronyueBas uatepdepenius. [loctpoerne xoaa ay4ueit B uarepdepomerpe ®adbpu—Ilepo.
[TpuHIMIIMaTEHAS cXeMa HaOI0IeHUs HHTePGEPESHIIMOHHBIX ITOJIOC.

4) BeiBecTH ycioBHE 00pa30BaHMs CBETIBIX KoJiell B uHTephepomerpe Pabpu—Ilepo.» B Buje
(dparMeHTa ypoka B KJIaCC€ TEXHUIESCKOTO MPOQHIIs.
7. PaspaboTaTth GPOHTAIBHBIHN OIBIT IO TEME: «

1) BeiBecTH BOJHOBOE YpaBHEHHE, OMHMCHIBAIOIIEE MTPOIECC PACIIPOCTPAHEHHSI BOJIH B CTPYHE.

2) Pemmumth 1aHHOE YpaBHEHHE, CUUTAsI KOHIIBI CTPYHBI 3aKPETUICHHBIMH.

3) VpaBuenwue cTosunx BojaH. OCOOCHHOCTH CTOSYHUX BOJIH, OTJIMYME UX OT OCTYIIHMX BOJH.» B
BUJE pparMeHTa ypoka
8. Paszpabotarh paboTy QU3HUECKOTO MPAKTHKYyMa IO TeME: «

1) Muddysus.

2) Pemienne HectaroHapHOTO ypaBHeHUS AU y3un.

3) Ompenenenne ko3 dunuenta aupdysun.» B Bujae GpparMeHTa ypoka.

IIpumepHbIe BApHAHTBI 32124 K 3a1UTe JJAa00PATOPHBIX padoT

1. Omnpenenuts nocrosiHHyto Bepae R ans xkenesa, ecinu M3BECTHO, YTO CIIOHM Jkeje3a TOJIIMHON
0,001 cm moBopaunBaeT MIOCKOCTh nossipuszanuu Ha 130° B mose H=10000 3 npu A=589 HMm.

2. Brpasute mocrosiHHyl0 Bepae R uepes mokaszarenu mpenomiieHHs n+ W n- JUIS IPaBoO- M JIEBO
MIOJIAPU30BAHHOIO 10 KPYTY CBETA, MPOXOIALIETO BAOJIb JIUHUNA MarHUTHOTO ITOJIA.

3. B xroBery, uMeromyo ¢GopMy Mapamienenumesna, HAIUT TOIYoJ, B KOTOPOM BO30YyXKAAlOTCS
yIABTPa3BYKOBBIE BOJHBI C MOMOIIBIO KOJIEOAHUH IJIACTMHKM Nbe3okBapia. IlmactuHa kBapua
YCTaHOBJIEHA NapaJlJIeIbHO OOKOBBIM CTEHKAM KIOBETBI. YJIBTPa3BYKOBbIE BOJHBI, BO30YKIaeMbIE
IUTACTUHKON, OTpaXkaroTcs OT OJHOM M3 OOKOBBIX CTEHOK KIOBETHI. B pesynbraTe B JKHUAKOCTH
oOpa3yercs crosidasl yabTpa3ByKoBasi BoJHA. UeMy paBeH MpOCTPAHCTBEHHBIN MEPHO] N3MEHEHUS
IIOKa3aTeJs MPEOMIICHHS )KUIAKOCTH IIPU HAJIMYNU B HEN CTOSYEH yJIbTPa3ByKOBOU BOJIHBI?

4. Tlpu ocemienun unreppepomerpa @abpu-llepo pacxonsaummcs MOHOXPOMATUYECKUM CBETOM C
JUIMHOW BOJHBI A B (POKAJBHOM IJIOCKOCTH JIMH3BI BO3HUKAET HMHTEP(EpPEeHIIMOHHAS KapTHHA:
CHUCTeMa KOHIEHTPUYECKUX Kojel. PaccTosHue Mexay OTpakalollMMHU [OBEPXHOCTIMU
uHTeppepomerpa paBHo d. Ompenenutb, Kak 3aBUCHUT OT TMOpsAAKa HHTEpepeHuuu: a)
pacnojoxkeHue KoJiel, 0) yriioBas IUPUHA M0JI0C UHTEPHEPEHIINH.

IIpumepHBbIe TEMBbI 10K/I210B
OtpakeHue U NpeIOMIIEHNE TUIOCKUX 3JIEKTPOMAarHUTHHIX BOJIH. Popmynsl OpeHens.
2. TemmnepaTypHble BOJTHBI B TBEPBIX TeJax.

=
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IIpumepHBIe BOIPOCHI K 3a4eTy

=

Dddext Dapanes.

Jludpakius cBeTa Ha yIabTPa3BYyKe.

Judpakius peHTTeHOBCKOT0 U3y4YeHHs Ha KpucTainuecko pemetke. opmyna Bynbda-
bporra.

BonHoBoe ypaBHeHHe ISl TONEPEYHBIX BOJIH B CTPYHE.

Berymue u crosane BOJTHEI.

3aryxanue BoH. Pu3ndeckuii cMbIci KO3 GUILIMEHTa MOTIOIEHHUS.

[ToBepxHOCTHBIE U 0OBEMHBIE BOJIHBI.

Metoabl onpeneneHuss CKOPOCTH M KOX(PQHUIMEHTa IMOTJIOMICHUS YIbTPa3BYKOBBIX BOJH B
Pa3IMYHBIX Cpeax.

wn

o No gk

5.4. Meroauyeckue MaTepualjibl, onpeejsiiolie Mpoueaypbl OLEeHMBAHUSA 3HAHWIN, YMEHMH,
HABBIKOB W (WJM) ONBbITA [JeATEJbHOCTH, XapPaKTePH3YOIIMX J3Tanbl (GOpMHPOBaHUS
KOMIIeTeHIN i

OrneHrBaHUE CTEMEHH OCBOCHHUS OOYYaAIOMIMMUCS AMCUUIUIMHBI OCYIIECTBIISAETCS Ha OCHOBE
«[Tonoxenne o 6aILHO-PEUTUHTOBOI cHCTEME OLIEHKH YCIIeBaeMOCTH CTyAeHTOB [ YII».

ConocTtaBUMOCTh PEMTUHIOBBIX IOKAa3aTelel CTYAEHTa 0 pa3HbIM AMCLMUILIMHAM W OaJuIbHO-
PEUTHHIOBOM CHUCTEMbI OLIEHKH YCHEBAaEMOCTH CTYJICHTOB OOECIEeUMBAETCS HMPUHATUEM €IUHOIO
MeXaHU3Ma OLICHKU 3HAaHUH CTYIEHTOB, BBIPAXEHHOro B Oayiax, corniacHo kortopomy 100 GamioB —
3TO IOJIHOE YCBOGHHE 3HAHMUHU MO y4yeOHOH IUCLHUIUIMHE, COOTBETCTBYMOIIEE TPeOOBaHUAM y4eOHOMH
[IPOrPaMMBlI.

MaxkcuManbHbIN pe3yabTaT, KOTOPbIH MOXET OBbITh JOCTUTHYT CTYIEHTOM IO KakaoMy u3 biokos
peiitunroBoii onenku — 100 6amos.

B 3aueTHO-’K3aMEHALIMOHHYIO BEIOMOCTb M 3aU€THYIO KHW)KKY BBICTABJISIFOTCS OLIEHKH I10
nATHOAIUTFHOM IIKaJIe U peHTHHTOBBIE OIICHKH B Oajuiax.

IIpy mnomydeHMM CTYyOEHTOM Ha 3a4€Te HEYJIOBJIETBOPUTEIBHOM OLEHKA B BEIOMOCTb
BBICTABJISIETCSl PEUTHUHIOBAas OIIeHKa B Oaiiax (MeHbiie 40 6ayuioB), COOTBETCTBYIOMIAs (DaKTHIECKUM
3HaHUAM (OTBETY) CTYy/ICHTA.

Kputepun oneHku 3HaHMI CTYJIEHTOB B paMKax KaJ0H y4eOHOM MUCIMIUIMHBI WM TPYIIII
JMCLUIUIMH BBIpa0aTHIBAIOTCS MPENOoIaBaTeNIIMU COTJIaCOBAaHHO Ha Kadeapax yHHUBEPCUTETa UCXO.s
u3 TpeboBaHui 00pa30BaTENbHBIX CTAHIAPTOB.

IIkana oueHUBAHUSA OTBETA HA 3a4YeTe

Kpurepun onienuBanus bannsl

CBoOoHOE BraZicHHEe OCHOBHBIMU TEPMUHAMU U TIOHATUSAMHU Kypca; mocienoBatenbHoe u | 15-20
JIOTUYHOE M3JIOKEHUE MaTepuala Kypca; 3aKOHYCHHBIC BBIBOJBI U OOOOIIECHHS IO TEME
BOIIPOCOB; HMCYEPMBIBAIOIIME OTBETHl HA BOIPOCHI IIpU caade 3adera. llomHOCTBIO
BBITIOJIHEHBI U 3aIUIIEHBI TAO0OpAaTOPHBIE PAOOTHI.

3HaHME OCHOBHBIX TEPMUHOB U TOHATHUH Kypca; TMOCIEI0BATeNbHOE W3II0KEHUE
MaTtepuaga Kypca; ymMmeHue GopMylIupoBaTh HEKOTOpPbIE 0000IIeHHS 0 TeMe Bompocos; | 8-14
JIOCTATOYHO TOJIHBIE OTBETHI HAa BOMPOCHI MpHU caaye 3a4yeTa. [[0MHOCThIO BHIMOTHEHBI U
3aIUIIEHBI JIJA0OPATOPHBIC PAOOTHI.

YIOBNETBOPUTENbHOE  3HAaHHE  OCHOBHBIX  TEPMHHOB W TOHSATUH  Kypca, 4-7
VJIOBJICTBOPUTEIILHOS 3HAHWE W BIQJICHWE METOJaMH W CPEJICTBAMHU PEIICHUS 3a/1ad;
HEJOCTATOYHO  TOCIIEJOBAaTEeIbHOE  W3JIOKEHHWE  MaTepuana  Kypca,  yYMEHHUe
dhopMynupoOBaTh OTJEIBHBIE BBIBOJBI M O0OOIIEHUS MO TeME BOMPOCOB. BrImonmHEHO M
3alUIIeHo He MeHee 75 % nabopaTopHBIX padoT.

OTBeT, HE COOTBETCTBYIOIINH BBIICYKAa3aHHBIM KPUTEPHSIM BBICTABJIECHHS OLICHOK. 0-3

Hrorosas mkaJja BbICTABJIECHHUS OLIEHKH 10 JUCIHMILIIMHE.
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KommuectBo 0axioB O1nieHka 1Mo TpagulMOHHOM IIKaJe
81-100 3aureHo

61-80 3a4yTeHO

41-60 3auTeHo

0-40 He 3auteno

6. YYHEBHO-METOANUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. OcHoBHas JIMTepaTypa

1. Ao6pommna, JI.C. Cneumanbhbiii ¢usudeckuid npaktukym: 4.2 / JI. C. AGpommna, 0. A.
bamunaues, E. H. Bacunbuukosa. - M.: MI'OVY, 2012. - 46¢. — TekcT: HenocpeACTBEHHBIN

2. bamnaues, I0.A CnenuansHbiil pu3nyueckuii MpakTUKyM: ¢O. Ja0opaTOpHBIX padboT B 2-X 4. 4.1 /
1O. A. bamnayes, E. H. Bacunbuukosa. - M.: MI'OYVY, 2020. - 76c. — TekcT: HenmocpeACTBEHHBIHM

3. CaBenbeB, 1.B. Kypc ¢usuku: yued.mocodbue ayis By30B B 3-X T. T.2. DJIEKTPUUECTBO; KOJICOAHUS U
BOJIHBI; BOJIHOBAs ontuka. - CII6. : JIans, 2018. - 468c. — TekcT: HemOCpeACTBEHHBIN

6.2. lonotHUTEILHAS JIATEPATypPa

1. bonmapes, b. B. Kypc obmeit ¢usuku B 3 kH. KHura 2: snekTpomarHeTusm, OITHKA,
KBaHTOBas Qu3uka : yueOHuK /it By30B / b. B. bonnapes, H. I1. Kanamnukos, I'. I'. Crimpun. — 2-e
m3a. — MockBa : IOpaiit, 2023. — 441 c. — Texct : osnexktponnsii. — URL:

https://urait.ru/bcode/532032

2. byrukos, E.M. Onruka : yue6. nocobue. - 3-¢ uzn. - CII6. : Jlanb, 2019. - 608c. — TekcT:
HEIOCPEICTBEHHBIN

3. Bappmansn, B. A. OcHoBbl (u3nyeckoil oONTUKH : Y4eOHO-METOJUYECKOe Ioco0ue s
nabopatopubix pabor. — HoBocubOupck : CuOupckuii TrOCyJapCTBEHHBIH  YHHUBEPCHUTET
TelekoMMyHuKauuid u wundopmaruku, 2022. — 58 c. — Tekcr : snekrponHsii. — URL:
https://www.iprbookshop.ru/126675.html

4. I'opoxoBarckuid, }0. A. OntHka : yueOHUK U npakThkyM Juis By3oB / FO. A. T'opoxoBarckuid,
N. U. XynsixoBa . — 2-e¢ u3a. — Mocksa : FOpaiit, 2023. — 220 ¢. — Texkct : anekrponnsrii. — URL:
https://urait.ru/bcode/517433

5. ['opsiueB, b. B. OOmas ¢usuxa. Ontuka. [Ipaktuueckue 3aHatus : ydeOHoe mocoOue s
By30B / b. B. I'opsiueB, C. b. Morunsuunkuii. — Mocksa : Opaiit, 2022. — 92 c¢. — Teker :
anexktpounsiii. — URL: https://urait.ru/bcode/490243

6. Komkun, H.W. Ontuka : nekunoHHbId Kype : yued.mocodue / H. Y. Komxkun, E. H. Bacunbsunkosa,
H. H. bapa6anosa. - M. : MI'OVY, 2015. - 128c. — TekcT: HenocpeACTBEHHbII

7. Kyspmuuesa, B. A. Onruka : kypc snekumili. — MockBa : MOCKOBCKasi rocylapCTBEHHAs
akajgemusi BOJHOrO TpaHcmoprta, 2020. — 79 ¢. — Tekcr : »anekrponnsni. — URL:
https://www.iprbookshop.ru/97317.html

8. [TapmrakoB, A. H. Ontmka B KIIOYEBBIX 3amavax :@ ydyeOHoe mocobme. — 2-¢ M3a. —
Honronpyausiit : U3natensckuit lom «MHTemnext», 2022. — 287 ¢. — TekcT : 3JIeKTpOHHBIA. —
URL.: https://www.iprbookshop.ru/119636.html

9. Cyxanos, 1. . OcHoBbl onTuku. Teopust n300paxxeHus : yueOHoe mocodue /i By30B. — 2-€
m3n. — MockBa : IOpaiir, 2023. — 111 c¢. — Tekcr : onexkrtponnbii. — URL:
https://urait.ru/bcode/514212

10.  Vmaposa, . ®. ®usuka. Ontuka : yaeOHOE Mocodue st MPaKTUIeCKUX 3aHATHH. — MOCKBa :

MUCuC, 2022. — 56 ¢. — Tekcr : anexrponHbiii. — URL: https://www.iprbookshop.ru/129531.html
6.3. Pecypcobl uHGOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « UHTepHeT»

1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614

2. Hayunas snexkrponnas oubnumoteka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO IUCIUAIIJINHBI
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1. Metoauueckne peKOMEHIAIUU 10 TIOATOTOBKE K MPAKTHYECKUM 3aHSTHSIM.
2. Meroanueckrue peKOMEHIAINH 110 OPTaHU3AINHA CAMOCTOSTEIILHON paOOThI 1O AUCIUTIIIHAM.

8. NHO®OPMAILIMOHHBIE TEXHOJIOI'NHN JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

JIMeH3HOHHOEe MPOrpaMMHoe odecneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuoHHbie cipaBoOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

[Tpodeccrnonanbhbie 6a3bl TaHHBIX

fgosvo.ru — IMopran @enepanbHbIX FOCYAaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO
o0Opa3oBaHwMs

pravo.gov.ru - OdunuanbHpli HHTEPHET-TIOPTAN MPaBOBOM MH(OpMaIuu

www.edu.ru — ®enepanbHblii moprai Poccuiickoe o0pa3oBaHue

CB0OOMHO pacmpocTpaHseMoOe IMPOrpaMMHOE OOECIeYeHHe, B TOM 4YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st BOCIIPOU3BEACHUS DIICKTPOHHBIX Y4eOHBIX MOTyIei)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

MarepuanbHO-TEeXHUYECKOe 00eCieYeHNe TUCIUILTNHBI BKIIFOYAeT B Ce0sl:

- yueOHbBIC AyAWTOPHH I TPOBEACHHS yUEOHBIX 3aHITHHA, OCHAIICHHBIC 000OpYHIOBaHHUEM H
TEXHUYECKMMHU CpeACTBaMU OOydeHHs: y4dyeOHOH MeOenbio, JIOCKOH, JI€eMOHCTPALMOHHBIM
000pyI0BaHUEM, IEPCOHATBHBIMI KOMIIBIOTEPAMH, TIPOSKTOPOM;

- TMOMEUICHUs Ml CaMOCTOSITEIbHONW paboOThl, OCHAILEHHBIE KOMIBIOTEPHOM TEXHUKOH C
BO3MOXHOCTBIO ITOAKJIKYECHHEM K CETHU «I/IHTCpHCT» h obecneueHneM A0CTyIIa K BHGKTpOHHOﬁ
MH(POPMaLMOHHO-00pa30BaTENbHOM cpefe.
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