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1. ITacmopt padoueii nporpaMMsbl Y4eOHOM IMCHMIIIMHBI

1.1. Ob6aacTh NpUMeHEHHsI MPOTrPaMMBbl Y4eOHOH TUCUMILTHHBI

[Tporpamma yueOHO#M nucuuriauHbel Ou3nKa SBISETCS YaCcThbIO 00111€00pa30BaTeIbHOTO
nukia odpazosatenbHol mporpamMmbl CIIO — mporpaMMbl HOATOTOBKH KBATH(PHUIIMPOBAHHBIX
pabouux, ciyxamnmx 15.01.32 OnepaTop CTaHKOB C IPOTPAMMHBIM YIIPaBICHUEM

®opma o0yueHust — oyHasl.

1.2. MecTro Yy4eOHOM UCHUIUIMHBI B CTPYKType OCHOBHOIl mnpodeccuoHaIbHOM
o0pa3oBaTe/iLHON MPOrpaMMbl

VYyeOHas AUCUUILIMHA SBIAETCA IUCHUUIUIMHONW O0O0IIe00pa30BaTeIbHOTO Y4eOHOTO
mukina, OY /.08 u otHOCUTCS K ipenmeTtHO o0mactu @I'OC cpemnero odmero oopa3oBaHusl.

Peanuzanus copepxanusi yueOHOM NUCHUIIIMHBI PEANoIaraeT coooieHne NpuHIUna
CTpOTOM TPEeMCTBEHHOCTH 10 OTHOIICHHIO K cojepKaHuio Kypca Dusnka Ha CTYNECHH
OCHOBHOTO OOIIIEro 00pa3oBaHuUs.

B T1o ke Bpems yueOHas gucnumuimHa @Dusmka s npodeccHoHaTbHBIX
00pa30BaTeNIbHBIX OPraHU3aIMil 00JIaJaeT CAaMOCTOSTENIHBHOCTHIO U IIEJTbHOCTHIO.

1.3. Hean m 3axauym y4eOHOIl IMCHUIJIMHBI — TPeOOBaHUA K pe3ybTaTaM OCBOCHUS
AMCHUIIMHBI:
- copMUpPOBATh MPEJCTABICHUA O POJIU U MecTe (PU3MKHM B COBPEMEHHOH HaydHOM
KapTUHE MHUDA;
- MOHUMAaTh GU3UYECKYIO CYITHOCTh Ha0II0JaeMbIX BO BeeneHHoi siBiIeHui;
- IOHUMaTh poib GU3NKH B (HOPMHPOBAHUU KpPYrozopa u  (PYHKIIMOHAIHHOU
IPaMOTHOCTH 4Y€JIOBEKA [l PEIICHUS IIPAKTUYECKUX 3a7ay;
- BJa/IeTh OCHOBONOJAralouMU (U3NYECKUMU NOHATUAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHUSIMH; YBEPEHHOE M0JIb30BaHNE (PU3NUECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;
- BIQJIETh OCHOBHBIMHM METOJaMH HAy4YHOI'O II03HAaHUS, HCIOJIb3YEMbIMU B  (HU3UKE:
HaOJI0IeHNe, ONMCaHUe, U3MEPEHUE, IKCIICPUMEHT;
- yMeTb 00pabaTbiBaTh pE3yJabTaTbl HM3MEPEHUH, OOHApYyXHBaTh 3aBUCHMOCTb MEXKAY
(bU3NYEeCKUMHU BEIMYUHAMH, OOBSICHATDH MOJTY4YEHHBIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI;
- chopMupoBaTh yMEHHS pelIaTh GU3NIECKUE 3a/1a4H;
- copMHUPOBATh YMEHUS IPUMEHATh MOJTYYEeHHbIE 3HAHUS JUI O0BSICHEHUS
YCTIOBH IPOTEKaHUs (PU3NIECKUX SIBICHUH B IPUPOIE U JJISl IPUHATHS TPAKTUIECKUX
pELICHUH B IOBCEAHEBHOM )KU3HU;
- chopMHUpOBaTh COOCTBEHHOM MO3MIMKM MO OTHOWICHMIO K (usnueckoil uHpoOpManuy,
ITOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.
B pe3ynbrare 0CBOGHUS TUCIUILIMHBI 00YYaIOLIUiics JOKEH 3HATH/IIOHUMATD.
® poiib (PU3UKU B COBPEMEHHOM MUDE;
e (yHIameHTanbHble (DU3MYECKHE 3aKOHBl W TPUHIMIIBI, JIeXKAllde B OCHOBE COBPEMEHHOMN
(bu3nUecKoil KapTHHBI MUDA;
® OCHOBHbIE (PU3UYECKUE MPOIIECCHI U SIBJICHUS;
® BaXHbIE OTKPBHITHS B 00JacTH (M3MKH, OKa3aBHIMX OMNpENENsIOllee BIMSHUE Ha pa3BUTHE
TEXHUKU ¥ TEXHOJIOTHUH;
® METObl HAYYHOT'O MTO3HAHUS IPUPOIBI;
® KaK OKa3aTh IEPBYIO OMOIIb IPU TPaBMax MOITYUYEHHBIX OT OBITOBBIX TEXHUUECKUX YCTPOMCTB.



B pe3ynbraTe 0CBOGHUS TUCIUIIMHBI 00YJaIOUIHiCs JOIDKEH YMeTh

YIPaBJIATH CBOEH MMO3HABATENILHOMN AEATEIbHOCTHIO;

MIPOBOAMTDH HAOIIOICHUS;

UCIIOJIb30BaTh M MPUMEHSITh Pa3IMYHbIC BHJIbI [MO3HABATEIbHON NEATEIBHOCTH ISl U3yYCHHS
Pa3IMYHBIX CTOPOH OKPYXAIOIIeH JeHCTBUTENbHOCTH;

® HCIOJb30BATH PA3IMYHBIC HCTOUHUKH JJIs TOsTydeHust pruznyeckoit nHpopmammy;
¢ JaBaTb ONPCACIICHUA U3YUCHHBIM ITOHATUAM,
® HAa3bIBATb OCHOBHBLIC IMOJIOKCHUSA U3YYCHHBIX TCOpI/IfI U TUIIOTE3,
® OIIMCBIBAaTh ACMOHCTPAIHMOHHBIC U CaAMOCTOATCIIBHO IIPOBCACHHBIC OKCIICPUMECHTHI;
® J1€JIaTb BBIBO/JIbI n YMO3aKIHOUYCHUA nu3 Ha6J'IIOI[eHI/II71, HN3Yy4YCHHBIX (bHSI/I“ICCKI/IX
3aKOHOMEPHOCTE;
® [pUMEHSATh NPUOOpPETEHHBbIE 3HAHUSA MO (U3MKEe Ui pemIeHUs MPAKTUYECKHX 3ajad,
BCTpCHAIOIIUXCA B HOBCGI[HGBHOI?I KU3HHU, 1A 6630HaCHOFO HUCHOJb30BAaHUA OBITOBBIX
TEXHUYCCKUX YCTpOﬁCTB, PaiuoOHAJIbHOI'O IIPHUPOJOIIOJIb30BAHUA MU OXPAaHbI OKPY)I(aIOHleI
CpeIbl.
1.4. PexomeHayemMoe KOJMYECTBO YAacOB HAa OCBOEHHE TMPOrpamMMbl Yy4eOHOI
AUCUHMILUTUHBI:

MaKCHUMaJIbHOHM yueOHOU Harpy3ku oOyuvaromerocs 270 yaca, B TOM YHUCIIE:
00s13aTeNbHOM ayAUTOpHOM yueOHOM Harpy3ku obydaromerocs 180 gacos;
CaMOCTOATENbHOM paboThl oOyuatomierocst 90 4acos.

2. CTpyKTYpa U cojiepkaHue Y4eOHOoi TMCUNILINHBI

2.1. O0beM yueOHOI TMCIUNJIMHBI 1 BUIbI Y4eOHOH padoThl

Bup yuyeOHoii padoThI Oovem uacoes
MaxkcumajibHas yyeOHasi HArpy3ka (Bcero) 270
Oo0s3aTeqibHAsA ayANTOPHasi yueOHas Harpy3Ka (Bcero) 180
B TOM YHCJIE:

MPaKTUYECKUE 3aHATHS (J1abopaTopHbIe pabOThI) 117
CamocrosiTesbHasi padoTa o0yuyawuierocs (scero) 90
ATtTrecTanus:

2 ceMecTp — 3a4eT
4 cemecTp — PK3aMEH




2.2. TemaTH4ecKHii IVIAH U COAEPKAHME Y4eOHOM IMCUUILIMHBI HAUMEHOBAHME Pa3/1e/0B U TeM

HaumeHoBaHue pa3aesioB Conep:xanue yueOHOro MaTepuasa, jadoparopble, npakTuieckue padorsl, O6beMm
H TeM 42COB YpoBeHs ocBoeHUs
CaMoOCTOsITeJIbHAsE padoTa 00y4aIMXCcs
1 3 4
Pazpean 1.
MouJgexyasipuasi pusuka. 21
Tepmoaunamuka
Coaep:xanue yueOHOT0 MaTepHaJia 1
T L1 1 ®dusnka — Hayka o mpupoje. EcrecTBeHHOHAYYHBIN METO/] TO3HAHUS, €T0
eMa 1.1. BO3MOKHOCTH Y I'PaHMIbI IPUMEHUMOCTH. MoenupoBanue Gu3HIecKux
Beenenue SIBJICHUH U MPOIECCOB.
it HHE YYeOHOr0 MaTepHAaJl
Coaep:xkaHue y4eOHOro MaTepHaJia 3
Tema 1.2 1 [ Crpoenue BeuiectBa. Monekyna. OcHoBHble nonoxxenuss MKT.
OcnoBsl MKT 2 | Macca monekyn. KonuuecTBo BewiecTsa.
IIpakTHueckue 3aHATHS
1 | Pewrenue 3a1au Ha pacueT BeJIMYUH, XapaKTEPU3YIOIINX MOJIEKYJIbI. 6
Coaep:xkaHye y4eOHOro MaTepuaja 2
Tema 1.3 1 | Temneparypa. TennoBoe paBHOBECHE.
Temneparypa. Dneprus 2 | OCHOBHBIE MAKpOIIAPAMETPHI ra3a. Y paBHEHHE COCTOSIHUS UICAIBHOTO rasa.
TEILIOBOro ABHIKCHHS [IpakTuueckue 3aHATUS
MoKyt 1 ‘ N3mepenne ckopocter Mosekyda. Pemenune 3anad (OcHoBHOe ypaBHeHHEe MKT) 6 2
CamocrosrenbpHas pabora 00yJaromuxcs 15
® cucTeMarhyeckas MpopadOTKa KOHCIEKTOB 3aHATHH, y4eOHOW W CHeIUaIbHOU
TEXHUYECKOH JINTEPATYyPHI ;
e Cunbl B3auMozeicTBusi Mosiekyd. CTpoeHHe TBEPIbIX, KUIKAX U Ta3000pa3HbIX
ten. Pemenne gpusnueckoro MUHUMyMa
o lUneanpueiii ra3 B MKT. OcnoBHoe ypaBHenue MKT. Pemenne ¢usnueckoro
MHUHUMYMa
Coaep:kaHue YUe0OHOIr0 MaTepHaja 2
Tema 1.4 1 | W3omporiecchl u X 3aKOHBL
r T IIpakTHueckue 3aHATHS
a30Bble 3aKOHbI
1 ‘ Pemenue rpaguueckux 3a1ad Ha U30MPOLIECCHI. 6
CamocTtosTenbpHas padoTa 00ydJaroImmuXxcs 6 2
e (CrpoeHue TBEPBIX, )KUIKUX ¥ Ta3000pa3HBIX TEIl.
e VYpaBHEHHE COCTOSIHUS UCANBbHOTO raza. Pemenue 3agau
Coaep:kaHue YUeOHOro MaTepuaJja 2

Tema 1.5,

1 ‘ Kpucrannuueckue u amopgHbIe Tema.




Teepable Te1a

2 ‘ [ToBTOpUTENHEHO-00001TaIONTHNI YPOK 11O TeMe «MoJeKysipHas GU3UKa»

Kourponrnasa pabora Ne 1 "Monekyisipaas ¢pusuka" 2
CamocTosiTenbHas paboTa 00yJarouXCs 5
e (Cucremarnueckas mpopadOTKa KOHCIIEKTOB 3aHATHI y4eOHOH U CIIeMaIbHON
JUTEPaTyphI
Coaep:xaHue y1e0HOI0 MaTepHAJIA 4
T 1.6 1 BayTpenHss sHeprus. Pabota B TepMoauHamuke. Koinm4ecTBO TEMIOThI.
ema L.0. VY nenpHas TEeIIOEMKOCTb.
OcCHOBBI TEPMOIMHAMMKH | 9 [IpuMeneHue nepBoro 3aKkoHa TEPMOJUHAMUKH K PA3IMUYHBIM MIPOLIECCAM.
3 [Tpunnun nevicrBus u KII/ TerioBbIx ABATaTENeH.
4 I"'azoBBIC 3aKOHEI.
IIpakTueckue 3aHATUA
1 | Pemenue 3anau no teme «IIepBblii 3aKOH TEPMOJAUHAMUKI 6
2 KontpoJjbHas padora Ne 2 "OcCHOBBI TEPMOIMHAMUKH'" 2
CamocrosTesnbHas paboTa 00ydaromuXxcs B 10
e (Cucremarnueckas mpopadOTKa KOHCIIEKTOB 3aHSATHI
e Pemenune GpU3nYeCKOro MUHUMYyMa
Coaep:xkaHye y4eOHOro MaTepuaja 1
Tema 1.7. 1 | Haceimiennbii  map. 3aBUCHMMOCTh  JABJICHMSI  HACBIIEHHOTO Tapa  OT
B3aunMHbIe npeBpaIeHust TCMIICPATypBbI.
| Pewrenue 3anau no reme «B3auMHbIe IpeBpallleHUs] )KUIKOCTEH U Ta30B» 4
CamocrosrenbpHas paboTa 00yJaromuxcs 10
® cucTeMaThyeckas MpopabdOTKa KOHCIEKTOB 3aHATHH, y4eOHON U creunuaibHOU
TEXHUYECKOH JINTEpaTyphl
e Kunenue. Mcnapenune xxunkocreii. Pemenue gusznyueckoro MuHnmMyma
Pa3nea 2. 33
MexaHnuka
Coaep:xkaHye y4e0OHOro MaTepuaja 2
Tema 2.1. 1 | Mexanuyeckoe ABUKEHUE, BUABI JIBMKEHUN, €r0 XapaKTEPUCTHKHU.
Kunemaruka
MATEPHAILHONH TOYKH 2 | PaBHOMepHOE nBIKeHUE Tel. CKOPOCTh. Y paBHEHHE PAaBHOMEPHOTO JIBHIKEHUS.
[IpakTuueckue 3aHATUS
‘ Pemenne 3a1ad Ha cBOOOJIHOE MajJicHUE 8
ITpakTnueckue 3aHsATHS
‘ KontponbHas pabora Ne 3 "Kunematrka " 2




CamocTosiTenbHas padoTa 00yJaroIuXCs

CUCTEeMaTHYeCKasi MpPOpadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOW WM CHEIHATbHOU
TEXHUYECKOH JINTEPATYypHI ;

CkopocTh IIpM HEPAaBHOMEPHOM JIBMKEHUU. MrHOBEHHass cKOpocTh. CioxeHue
ckopocTeil. OTHOCUTEIBbHOCTD JABUKECHUS.

Yckopenue. [IpamoiinHERHOE PaBHOYCKOPEHHOE JIBUKEHUE.

CB000IHOE NTaJICHUE TEIL.

10

Tema 2.2.
KunemaTuka TBepaoro
TEJA

C

OJCPKAHUEC vqeﬁnoro MarTtepuaJjia

1
2

IT

Kunemaruka BpaaTCJIIbHOI'O ABUIKCHUSA.
BpamaTenLHoe JABYXXCHUEC TBEPAOIro TCJa. Vriosas u nuHeliHas CKOpOCTH

BpaLICHUS.
PAKTHUYECKUE 3aHATHS

CamocrosiTenbHas padoTa

Pemenne 3aa4 Ha KUHCMATUKY TBEPAOIr'0O TCJa.

D

Tema 2.3.
Jlnnamuka

oJaep:KaHue Y4eOHOro MaTepuaia

Bsaumopnencraue ten B ipupose. fBnenue unepuuu. Muepuuanbnas cucrema
orcuerta. I1epBslil 3akoH HeroToHa.

Bropoii 3akon Hetotona. Tperuit 3akon HeroToHa.
SABnenue Tarorenus. [ paBUTaMOHHBIE CUIIbI. 3AKOH BCEMUPHOIO TATOTEHUSI.

[TepBast kocmuyeckas ckopocTb. Bec Tena. HeBecoMoCTh U neperpys3ku.
Hedopmarus u cuna ynpyrocti. 3akoH ['yka.

JIBrKeHre Te Mo ASUCTBUEM CUIIBI yIIpyTrocTu. 3aKoH ['yka.

Cuna tpenus. TpeHue nokos.

Oo6o06miaroniee yue6Hoe 3aHsaTHe no Teme «CHITbl B IPUPOAE»

PAKTHYCCKUC 3aHATUA

Pemenue 3agau no reme «Ilonsitne cuiibl Kak Mepbl B3aUMOICCTBHUSI TEJL. »

Ha60paT0pHa${ pa60Ta «I/I3yquI/Ie ABUIKCHUS TEJIa IO OKPYKHOCTHU 10
JCUCTBHUCM CUJIBI TAXKCCTU U YIIPYTOCTH)

Tema 2.4.
3aKoHBI COXpaHeHUs!

C

oJep;KaHue Y4eOHOro MaTepHajia

1

NMnynbsc MmaTepralbHONM TOYKHU. 3aKOH COXPAaHEHHsS MMITYJIbCA.

2
3

PabGora criel. MOIIIHOCTS.
Oueprus. Kunertudeckasi SHeprus U ee U3MEHEHHE.

HpaKTI/I‘-ICCKI/IG 3aHATHUA

1

KonTponbnas padora Ne 5 "3akoHbl coXxpaHeHHs] B MEXaHUKe"

2

PeaktuBHOE ABMkeHUE. Permenue 3a1a4 (3aK0H COXpaHEHUST UMITYJIbCA)

C

oiep:KaHHe Y4e0HOro MaTepHaJja




Tema 2.5. 1 | PaBHOBecue Tes1. MOMEHT CuIIbL. Y CIIOBHS PABHOBECHS TElL.
J1eMeHThI CTATHKH IIpakTueckue 3aHaTUA
1 [ Pewenue 3a1a4 no TeMe «MarHUTHOE OJIE»
2 | CamocTtosTenbHas paboTa
Paznen 3.
OcHoBBI
DJIeKTPOAMHAMMUKHI
Coaep:xaHue yueOHOT0 MaTepHaJia
Tema 3.1 1 | CtpoeHue aToma. 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsia. 3akoH KyroHa.
3 o 2 | Dnexrpuueckoe nosue. HanpsxeHHOCTH
JICKTPOCTATHKA 3 | 3aKOH PJIEKTPOMArHUTHON MHIYKIHH.
4 | [IpOBOJTHUKY M JUAJICKTPUKHU B JICKTPOCTATHUECKOM TIOJIE.
5 | [lorennuanbHas sueprus. [loTennunan. Pa3HoCTh MOTEHIIHAIOB.
6 | DuekrpoemkocTh. KOHIEHCATOPHI.
[IpakTuueckue 3aHATUS
Pemenue 3agau no reme «3akoH Kynona»
CamocrosiTenbHas padoTa o0y4yarouuxcs
® CHCTeMaTH4ecKash MpopadOTKa KOHCIIEKTOB 3aHSATHH, y4eOHOW M CIeIHMaIbHOMN
TEXHUYECKOH JINTEPATYPHI.
Coaep:xaHue y4e0HOr0 MaTepHuaJia
Tema 3.2. 1 | DnexTpuyeCKui TOK.
3aKOHBI MOCTOSTHHOLO 2 | 3akon Oma juis yyactka uenu. [locnenoBarenbHoe U napamieibHOE COETUHEHUE
TOKA MIPOBOTHUKOB.
3 | PaGoTta u MOIITHOCTH MOCTOSTHHOTO TOKA. DIEKTPOABIIKYINAS CHJIA.
3axon Oma A1 MOJIHOH IIENH
[IpakTuueckue 3aHATUS
Pemenue 3agau no reme «3akon Omay 1
KonTpoabnas padora Ne 7 "3akoHbl 10CTOSIHHOTO TOKA" 1
JlaboparopHas pabora«M3ydyenue nociaea0BaTeIbHOr0 U NapaieIbHOTO 1
COCJIMHEHHMSI TIPOBOJTHUKOBY
CamMocTosATeIbHas pad0Ta 00yUYaOLIUXCSI 6
Hanucate pedepat “Dnekrpuueckuii 3apsia. 3akod Kynona”
Coaep:xxaHyue y4e0HOr0 MaTepHaJia 4
Tema 3.3. 1| DnexTpuueckasi MPOBOJAUMOCTD PA3IMUHBIX BEIIECTB. DJICKTPUUCCKUHN TOK B
DJIeKTPUYeCKuii TOK B MeTajax.
PA3IHYHBIX cpexax 2| DIEKTPUYECKHIA TOK B TTOJYITPOBOJHUKAX.
3| DIeKTPUYECKHIA TOK B )KUIKOCTSX. 3aKOH AIICKTPOIIH3A.




4| DnekTpHUECKHiT TOK B rasax.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Pemenne 3aaa4 Ha TEMY <<9JI€KTpI/I‘I€CKa${ IIPOBOAMMOCTD Pa3JIMYHBIX BEIICCTB

KonTponbnas padora Ne 8 «IneKTpruieCKuil TOK B pa3HbIX Cpeax»

N

Tema 3.4.
MarsuTHoe 1moJie

Coaep:xanue y1e0HOI0 MaTepPHAJIA

1
2
3
4

MarauTHOE moJje, ero CBOMCTBA.
MarsnuTHO€E noJie TOCTOSHHOTO 3JEKTPUYECKOTO TOKA.

JlelicTBUE€ MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM
MaruuTHEIE CBOVICTBA BEIIECTBA

HpaKTI/I‘ICCKI/Ie 3aHATHUA

Pemenue 3agau no reme «Cuna Amnepa. Cuiia JIopenua.»

JlaboparopHas pabora«HaOmroaeHue 1elcTBUsS MArHUTHOTO TOJISL HA TOK»

N

Tema 3.5.
DJIeKTPOMarHuTHast
HHIYKIUS

Coaep:xanue yueOHOro MaTepuaJia

SIBneHue BJIGKTPOM&FHHTHOIZ HUHAYKIHWH.

MarHuTHBIN TOTOK.

Hanpasnenune naaykumonsnoro toka. IIpasuiio Jlenna.

3aKOH AJIEKTPOMATHUTHON MHAYKIIUH.
Buxpesoe anexrpuueckoe nosue. 3C UHIYKINY B IBIKYIIUXCS POBOAHUKAX.
Camounnykuus. UHIyKTUBHOCTbD.

QHGKTpOMaFHI/ITHOG ITOJIC.

H~jo o~ wN e

PAKTHYCCKUC 3aHATUA

J'[a60paT0pHa;1 pa60Ta «I/I3yquI/Ie SABJICHUA BHeKTpOMaFHHTHOﬁ HUHAYKIOHUHN

Kontponbnas padora Ne9 «MarnutHoe nosie. D1eKTpoOMarHuTHasi HHAYKIUS»

CamocrosiTenpHas padoTa 00yJyarouuxcs B
BrImoHuTE npe3eHTanuio “SIBaeHue 3eKTPOMArHUTHOM HHIYKITUN

o=

Paznen 4.
OcHoBBI
JIEKTPOAMHAMHMKH

Tema 4.1.
Mexanunueckue
KoJIe0aHus

Conep:xanue yueOHOro MaTepuaJia

CBO6OI[HLIC 1 BBIHYKIACHHBIC KoJieOaHus Y CI0BUS BOBHMKHOBEHUS KOJICOAHMIA.

I[I/IHaMI/IKa K0JIe0aTeIILHOTO JABVKCHUA

FapMOHI/I‘-ICCKI/IC KOJICOaHHS

da3a konebanuid. [IpeBparieHne 3Hepruy Npu rapMOHUYECKUX KOJICOaHUIX.

BrinyxaeHnble koneOanus. Pe3onanc.

1
2
3
4
5
II

PAKTHYCCKUC 3aHATUA
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1

Pemrenue 3agau “ Mexanndeckue koyicOaHusa”.

2

JlaboparopHas pabora«OnpenesieHue yCKOPEHUs CBOOOIHOTO NAAEHUS IPU
IIOMOIIM MAsITHUKA

CaMocTosTenbHast paboTa 00yUJaroInXCcs
BremmosmauTs nokian “YcioBrUsa BOSHUKHOBEHUS KOeOaHUM.

[IpeBpaiieHre YHEPTUN PU FAPMOHMYECKUX KOJIeOaHusIX.”

Conep:xanue yueOHOro MaTepuaJia

Tema 4.2. 1 | CBoGoaHbIE U BBIHYKJCHHbIE AJIEKTPOMArHUTHBIE KOJIeOaHMs
JIEKTPOMarHuTHbIE 2 | KonebatenpHblli KOHTYp. IlpeBpamieHne »Heprud MNpU AIEKTPOMArHUTHBIX
KoJ1e0aHus KOJIEOAHUSIX.
3 | AHanorust MexJ1y MeXaHH4eCKUMH U 3IEKTPOMArHUTHBIMH KOJIeOaHUSIMU.
4 | YpaBHeHHe, ONMCHIBaollee Npolecchl B KoiebareabHOM KoHType. Ilepuon
CBOOO/IHBIX 3EKTPUUYECKUX KOJIEOAHUH.
5 | IlepeMeHHBIN PIEKTPUICCKUN TOK
6 | AKTMBHOE, €EMKOCTHOE€ M HMHJYKTMBHOE COIPOTHBIIEHHUE B ILIENU MEPEMEHHOTO
ToKa. [IleficTByIOIIIee 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUS.
[TpakTHdeckue 3aHsTHS
1 | Pemenue 3a1a4 DiieKTpOMarHUTHBIE KOJICOAHMSI.
2 | KourpoabHasi pa6ora Nel0 «Mexanudyeckue ¥ IJIeKTPOMArHHTHBIE
KOJICOAHH
Tema 4.3. CoaepkaHue Y4e0HOro MaTepuaJjia
IIpOH3BOACTRO, Mepeaya L | CBo6osHbIE 1 BBIHYKIEHHBIE 2IEKTPOMATHHTHBIE KOTEGAHHS
U HCIOJIb30BAHHE 2 | KoneGatenbHblil KOHTYp. IIpeBpalieHMe SHEPrMHM MpH 3IEKTPOMATHUTHBIX
3JeKTPHYecKoii JHeprum KOJICOAHUSIX.
3 | Amanorus Mex/y MeXaHHUECKHMH H 31eKTPOMATHUTHBIMU KONCOaHHsMIL
|

VYpaBHeHHe, OINMHUCHIBAIOIIEe MpPOIEcChl B KolebarenbHOM KOHType. Ilepuon
CBOOOJTHBIX JIEKTPUUECKUX KOJICOAHMII.

Tema 4.4. Copaeprxanue y4eOHOI0 MaTepuaJa
JIEKTPOMATHUTHDIE 1| DnexrpomaruuThas BonHa. CBOMCTBA HIEKTPOMATHUTHBIX BOJIH.
BOJIHBI 2 [Tpunnun paauorenedonHoi cesasu. [Ipocreiimmii paInonpUeMHUK.
3 | Pagmonoxarms. [TonsTHe 0 TeneBuaeHuH. Pa3sBUTHE CPEIICTB CBA3ML
[TpakTueckue 3aHATHS
1| Konrponbras pa6ora Nel1 «MeXaHHdeCKHe H IEKTPOMATHUTHEIE BOJIHED
Tema 4.5. Conep:xanue yueOHOro MaTepuaJia

MexaHn4yecKHe BOJTHBI

1 ‘ MexaHU4eCcKH€e BOJIHEI. PaCHpOCTpaHeHI/IC MCXaHHUYCCKUX BOJIH.
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2 | Jlnuna Bomubl. CKOPOCTH BOJTHBL

3 | 3BykoBbIe BOTHBL 3BYK.

Pa3znea 5.
Ontuka

26

Tema 5.1.
CBeToBbI€ BOJHDBI

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTb CBETa.

ITpunuun ['tolirenca. 3akoH OTpa)keHHUs CBETA.

3aKoH IMPECJIOMJIICHUA CBETA.

ITonHoe oTpakeHue.

JInnza.

[TocTpoenue n3obpaxeHus B JINH3E.

CDOpMy.]'Ia TOHKOM JIMH3EI. YBEJIMUECHUE JIMH3EI

Jucnepcus ceera.

Qo J O Ol N W N H

WuTepdepenims MexaHn4ecKuX BOJIH.

=
(=

WnTepdepennus ceera

=
[

Hexkotopsie mpuMeHeHnst nHTephEpeHIIH

[
N

Jndpaxius MexaHH4eCKUX BOJH

=
w

Judpakmus ceera

—
N

JlndpaxknmonHas pemerka

[
(S

HOHepe‘lHOCTB CBCTOBBIX BOJIH. HOJIHpI/I?»aLII/IH CBCTa

16 HOHGpeqHOCTB CBCTOBLIX BOJIH M DJICKTPOMArdHuTHAasA TCOPUS CBETA

16

CaMocTosTenbpHas padoTa 00yJaroIuXCcs

e BEINOIHUTH DOKJIAM « I[OKBBB.TGJ'IBCTBO BHGKTpOMaFHHTHOﬁ MpUpoAbl CBCTA.

[IIkana 371€eKTPOMarHUTHBIX BOJIH.”
e Hamucarp koHCceKT: “ Onpesenenne CKOpOCTH CBETa 0 METOTY
Bpalaronerocs 3epkaia. Jlpyrue cnoco0sl onpeeneHusi CKOpocTH cBeTa.’

b

16

Tema 5.2.
DJIeMeHTBI TeOpHH
OTHOCUTECJIBbHOCTH

Conep:xanue yueOHOTro MaTepuaJia

HOCTYJ]aTBI TCOPHUU OTHOCUTCIILHOCTH.

yJ PensiTUBUCTCKHIT 3aKOH CIIOKEHHSI CKOPOCTEH.

3 3aBUCHUMOCTh OHEpPIruM TECJIa OT CKOPOCTHU C€ro JABUKCHHA. PensaruBucrckas

JUHaMHUKa.

4 CBsI3b MEXJ1y MacCOi M JHEprueil.

Tema 5.3.
HN3nydeHnue u crieKTpbl

Coaep:xanue yueOHOTro MaTepuaJia

1 ‘ Buael uznyuenuii
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CIeKTpbl U CHIEKTpaJIbHbIE anmnaparbl. Buabl ciekTpos.

WudpakpacHoe u yabTpaduoIeTOBOE U3ITYICHUSI.

PentreHosckue JYy4H.

ol NN

[IIxana 37eKTPOMArHUTHBIX U3TyYCHHUI.

[IpakTrueckue 3aHATUA

1

JlabGopaTtopHnas pabota «HabroneHue CrionHoro 1 JIMHEW4aToro CeKTPOB» 1
Pazngen 6. 23
KBanroBas ¢pusuka
Tema 6.1. CoaepxxaHnue y4eOHOro MaTepuaJa 5
CReTOBLIE KBANTLI dotorpdext. YpaBHeHne DUHINTECHHA.

2 DOTOHBL.

3 ITpumenenne Gpororddexra

IIpakTueckue 3aHATUA

1 ‘ Pentenue 3amau 8
Tema 6.2. Coaepxanue y4e0HOro MaTepuaJia 2

ATtomHas Gu3NKa 1 | Crpoenne atoma. Onbir Pesepdopna.

2 KBanToBble nocrynarsl bopa.

Tema 6.3. Coaep:xanue yue0HOro MaTepHaJia 8
®u3nKa aTOMHOTO siApa | 1 MeTo/1b1 HaONIIOIEHUS U PETUCTPAIUH 3JIEMEHTAPHBIX YaCTHULL.

2 OTKpbITHE PAJMOAKTUBHOCTH. Anb(a- OeTa- u raMmMa-u3IydeHus.

3 PagnoaktrBHbIE TpeBpaienus. M30TorsblI.

4 CtpoeHne aTOMHOTO siipa. SnepHble CUIIBIL.

S OHeprus CBS3U aTOMHBIX sIJIEP.

6 3aKOH paIn0aKTUBHOIO pacnaja.

ITpakTHYecKue 3aHsTHS

1 Pemenue 3amau “Snepubie peakiun” 6

2 KonrtposnbHas pabora Nel2 «CBeroBble KBaHThl. DPH3UKa ATOMHOTO SJIPa» 2

IIpome:kyTOouHas aTTecTanus (3aBepumialoimii 3ran) B popMe 3K3aMeHa
Bcero ayiMToOpHbIX 3aHATHIA: 180

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS Clelylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE IEATETBHOCTH 10 00pa3Ily, MHCTPYKIUH WM M0JI PYKOBOJCTBOM);

3.- MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOJHEHHE ACIATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33]1a4)
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3. YcaoBus peanuzauuu padoyeil nporpaMMbl Y4eOHOH M CHUTIMHBI

3.1.TpeGoBanusi K MUHUMAJIbHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Peanuzamus yaeOHON AUCIUTIIMHBI TpeOyeT HATHIMs yueOHOTO KaOuHeTa (PU3HKH.

Oo6opynoBanue yueOHOro kaduHera:

- 30 paGounx MecT JJIs1 00y4arOIINUXCS,;

- pabodee MeCTO MpenoaaBaTes;

- MeJIOBas J10CKa;

- KOMIUIEKTHI TabuIl 10 (U3HUKE;

TexHuveckue cpeacTBa 00y4eHuUst:

- [IK;

- BUJICOIIPOCKTOP;

- POEKITMOHHBIN dKpaH
3.2. UndopmannoHHoe odecniedeHne 00y4eHust

Ilepeyenr  pexoMeHayeMbIX  y4eOHBIX  u3gaHuid, MHTepHeT-pecypcos,
JAOMOJTHUTEJBHO JTUTEPATYPhI

OCHOBHBIC HICTOYHHKHU:

Ouzuka: yueOHuk s 10 k1. o0meodbpazoBaTenbHbIX yupexaeHuit / I'.51. Mskuiues,
b.b. byxosues, H.H. Corckuit. — 12-e u3n. — M. : [IpocBemenne, 2017. — 336 c.

Odusuka: yueoHuk s 11 k1. obmieodpa3oBaTenbHbIX yupexaenuit / I'.5. Msakuiies,
b.b. bByxoBues. — 12-e uza. — M. : [Ipocsemenue, 2017. — 336 c.

@®wuszuka. 10 kmacc: moypouHble TulaHbl 1o yueOHuky [.5. Mskumesa, b.b.
Bbyxosuesa, H.H. Cotckoro «®usuka.10 kmaccy» / aBT. — coct. I.B. Mapkuna, C.B. boGpoga.
— Bonrorpaa: Yuurens, 2017. — 302 c.

11 knacc: noypounsle mianel o yueonuky I'.51. Mskumesa, b.b. byxosuesa. - U3a.
2-e nepepad. u goi. / aBT. — cocT. [.B. Mapkuna. — Bonrorpan: Yuurens, 2017. — 175 c.

®dwuszuka: MexaHunka, TepMOJAMHAMHUKA W MOJIeKyJsipHas ¢usuka. 10 ki.: Yuel. mus
obmeobpazorart. yupexaenuii / JLU. Auuudepon. — 2-e uzn. — M.:Muemo3una, 2015. — 415
C.: ML

duznka: DIeKTpoAMHAMIKa U KBaHTOBas ¢usuka. 11 xi1.: Yueb. m1s obmeoopa3oBar.

yupexaennii / JLU. Aauudepos. — 2-e uzn. — M.: Muaemosuna, 2015. — 383 c.: ni.

14



®dusuka. 3amaunuk. 10 — 11 k1. : mocobue ans obmeoOpazosar. yupexaenuit / A.Il.
PeiMkeBuu. — 11-e uzn., crepeotumn. — M. : [dpoda, 2017. — 188, [4] c.: un. — (3agayHuKH
«dpodsr»).

®dwuzuka. 10 knacc: Aunakrudeckue matepuansl / A.E. Mapon, E.A. Mapon. — M. :
Hpoda, 2014. — 160 c.: u.

[IpumepHble OWUNETHI U OTBETHI MO (PU3UKE IJsi MOJATOTOBKM K YCTHOM HMTOTOBOU
aTTeCTallMH BBHITYCKHUKOB 11 KiaccoB o0meoOpa3oBaTenbHBIX yUPEKIACHUN / aBT. — COCT.
10.U. Quk, I'.I'. Huxudopos, O.0. [Tonnenkosa. — M. :JIlpoda, 2014, — 141, [3] c. : u.

JlOTIOJIHUTENIbHBIC MICTOYHUKU

becenpl o pusuke u texnuke: Hayu. — nonyin. / H.JI. I'nmyxos, H.B. Kambimanuenxo,
II.1. Camoiinenko. — M. : Beicur. mxk., 1990. — 160 c.. :um.

[Tocobue mno ¢usuke: Yueb. mocobue s moxaror. otxaeneHuit BysoB / C.IL
Msicuukos, T.H. OcanoBa. — 5-e¢ uzn., uctp. u nepepad. — M. : Beicu. mk. 1988. — 399 c. :
WIL.

®wusuka: CrnpaB. MaTepuaibl: Yuel. mocodue IS ydammxcs. — 2-¢ u3jl., nepepad. u
non. — M. : IIpocsemenue, 1988. — 367 c. :.ui.

COopnuk 3a1a4 1o obeMy Kypcy ¢usuku: YueoHoe nocooue / B.C. BonbkeHIITEHH.
—11-e u3n., mepepad. — M. : Hayka. ' maBHas pempakius pu3nNK0O-MaTeMaTHIECKOM

nureparypsl, 1985. — 384 c.
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4. KoHTpPOJIb M OLIEeHKA Pe3yJIbTATOB OCBOCHHA Y4eOHOM JMCUMIINHBI

KoHTpoJIb 1 o1leHKa pe3yIbTaTOB OCBOCHHUS YUeOHOMN AUCIUIIIMHBI OCYIIECTBIISIETCS
MpENoJaBaTeIeM B MPOLECCE NPOBEICHUS MNPAKTHYECKUX 3aHATHM, TECTHUPOBAHUA,
MPAaKTUUYECKUX pabOT, KOHTPOJBHBIX PAOOT, a TaKXKE€ BBHINOJHEHHUS OOYyYarOIUMUCS

HWHINBHUAYAJIbHBIX 3a,Z[aHI/II\/'I, ITPOCKTOB, HUCCIICIOBAHUN.

Pe3yabTaThl 00y4yeHnusi
(ocBOEHHBbIE YMEHHUS, YCBOCHHbIE 3HAHUS)

@opMBbI U METOIbI KOHTPOJIS H
OlleHKH pPe3yJIbTAaTOB 00y4eHHs

3HaHuA:
® CMBICJ MOHATHI: (U3MYECKOE SBJICHUE,
TUIOTE3Aa, 3aKOH, Teopus, BEIIECTBO,

B3aMMOJICHCTBUE, JJICKTPOMArHUTHOE TIOJIE,
BOJHA, (OTOH, aToM, AaTOMHOE  SJIpo,
MOHU3UPYIOIINE W3ITyYCHHUS, ITJIaHEeTa, 3BE3/a,
rajakTika, Bcenennas;

e cMbICT (U3HYECKHX BeJIHYHUH: CKOPOCTb,
YCKOpEHHEe, Macca, CHia, WUMITYJIbC, padora,
MEXaHWYeCKasl YHEPTHUs, BHYTPCHHSISI YHEPTHS,

abconroTHas TeMIieparypa, CpenHss
KHHETUYEeCKass DSHEpPrusi 4YacTHUI[ BeIEeCTBa,
KOJIMYECTBO TEILJIOTHI, 3JI€MEHTapPHBII

ANEKTPUUECKUN 3apsiz;

e CMbICT (U3NYECKHX 3AKOHOB KJIACCUUYECKOU
MEXaHUKH, BCEMHUPHOTO TATOTECHUS,
COXpAaHEHUS SHEpIuH, MMITyJIbCa u
JJIEKTPUYECKOTO  3apsia, TEPMOJAUHAMUKH,
ANEKTPOMArHUTHON MHAYKIHH, hoTodPdekTa;

e BKJIaJ POCCHMHCKHUX M 3apy0esKHbIX YYEHBIX,
OKa3aBIINX HAUOOJIbIlIee BIMSIHUE HA Pa3BUTHE
busuKy;

YMEHHUA:

® ONUCHIBATb U O0BICHATH  (u3nUeckue
sIBJIEHNUSI ¥ CBOICTBA TeJI: JIBIKCHUE HEOSCHBIX
T€l W HWCKYCCTBEHHBIX CIIyTHHKOB 3€MIIH;
CBOMCTBA Ta30B, >XHUJKOCTEHM W TBEPABIX TEI;
ANIEKTPOMAarHUTHYIO WMHAYKIHIO,
pacrpoCTpaHEHUE  AJIEKTPOMArHUTHBIX — BOJIH;
BOJIHOBBIE ~ CBOMICTBAa CBETa; MW3JIydYeHHE U
TIOTJIOIEHUE cBeTa aToMoM; PoTodhdeKT;

® OTJHMYATH THIIOTE3BI OT HAYYHBIX TEOPUH;

® JeJjiaThb BbIBO/1bI Ha OCHOBE
OKCIICPUMCHTAJIbHBIX JTAHHBIX;

— ycmHas npogepka
— mecmosbvlil KOHMPOJlb

— ycmHuas npogepka
— mecmosblil KOHMPOJlb

— oyemnka pe3yibmamos
NPAKMUu4ecKux 3aHsmul

—  oyemnka Ppe3yibmamos
ayoOumopHoll

camocmosimenbHou pa6ombz

— ycmHas npoeepka

— oyeHKa pe3yibmamos
NPAKMUYeCKUX 3aHAmull

— oyeHKa pe3yibmamos
ayoumopHoti
camocmosimensHol pabonul

— oyeHKa pe3yIbmamos
KOHMPOJILHOU pabombl

— ycmHas npogepka

— oyeHka pepepama

— oyeHKa pe3yibmamos
NPAKMUYeCKUX 3aHAmull

— oyeHKa pe3yibmamos
ayoumopHoti
CamocmoamensHoll pabomul

— oyeHKa pe3yibmamos
1abopamopHot pabomoi

— oyeHKa pe3yibmamos
KOHMPOAbHOU pabomul

— oyeHKa pe3yibmamos
QuzuuecKux MUHUMYMO8
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® [PUBOAUTH MpPUMEPbI, NOKA3bIBAKWILNE,
YTO: HAOIIOJCHUS U DKCIIEPUMEHT SIBIISIIOTCA
OCHOBOM JIJIsI BBIIBUYKECHUS TUIIOTE3 U TEOPHUHU,
ITO3BOJISIOT MIPOBEPUTH WCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (hr3nWUecKasl TEOpHs
JTa€T BO3MOXKHOCTH OOBSICHATH HW3BECTHEIC
SBJICHUST TNPUPOABI U  HayyHble (aKThI,
MpeJCKa3bIBaTh €Ie HEU3BECTHBIC SIBJICHUSI;

® MPUBOIUTH npUuMepbI NMPAKTHYECKOT 0
HCIOJb30BAaHUA  (U3NYECKHMX  3HAHUIA:
3aKOHOB  MEXaHUKH, TEPMOIAMHAMHUKH U
AJIEKTPOJMHAMUKN B SHEPrE€TUKE; Pa3JIMYHBIX
BUJOB DJJIEKTPOMATHUTHBIX W3JIYYEHUU IS
pa3sBUTHS  paAMO0 W  TEIEKOMMYHHUKALHM,
KBAaHTOBON (U3UKKH B CO3JIaHUM SIACPHOM
SHEPIreTUKH, JTa3€POB;

® BOCOIPUMHHUMATL M HAa OCHOBC IIOJYYCHHBIX

3HAHMH CAMOCTOSITEJIbHO OLICHUBATH
MH(OPMAIINIO, COACPIKAIIYIOCS B COOOIIEHUSIX
CMU, WNutepHeTe, Hay4HO-TIOMYJISPHBIX
CTaThsIX.

¢ MPUMEHSTHh MOJy4YeHHble 3HAHUA JJd

pemienusi GU3MYECKHUX 3a/1a4;

e ompeaessiTh XapakTep bu3IIecKoro
nporecca 1o rpaduky, Tabimme, popmyre ;

e u3MepAThL PpsAxA  (PU3HUECKUX  BEIUYHH,
MpEeACTaBisisi  pe3ylbTaTbl  U3MEPEHHH ¢
Y4ETOM UX HorpemHOCTeﬁ*;

HCIO0JIb30BATh NPUOOpPeTeHHbIE 3HAHUSA M
yMeHHsI B NMPAKTHYECKOH esiTeJIbHOCTH U
NMOBCETHEBHOM KM3HMU .

o JUIA obecrieueHus 0e30IMacHOCTH
JKU3HEIEATCIbHOCTH B mpoiiecce
WCTOJIb30BaHUSI ~ TPAHCIOPTHBIX  CPEJCTB,
OBITOBBIX AIIEKTPONPUOOPOB, CPEJICTB PAJAHO- U
TEJICKOMMYHUKAITMOHHOM CBA3H;

® OIICHKM BIMSHUS Ha OpPraHu3M 4YeJoBeKa U
JPyTHUe OPraHu3Mbl 3arPsI3HEHUS OKPYKAIOIIEH
Cpenbl;

® palMOHAIBLHOTO  MPHUPOJOINONB30BaHUSI U
3alIUAThI OKPYKAKOLIEU CPEBI.

— oyenka peghepama

— OUEHKa pesyiomamos

8bINONHEHU  1AOOPAMOPHBIX
pabom

— ycmuas npoeepxa
— oyenka peghepama

— YCmHas nposepka
— oyeHka peghepama

— yCmHas npoeepka

— oyenka peghepama

— YCmHas nposepka

— oyeHka pe3ynbmamos
NPAKMUYeCcKUX 3aHAmull

— oyeHka pe3yibmamos
ayoumopHoti
camocmosimensHol pabonul

— oyeHka pe3yibmamos
nabopamopHotl pabomul

— oyeHka pe3yibmamos
KOHMPONIbHOU pabombl

— oyeHka pe3yibmamos

QusuyecKUx MUHUMYMO8
— NPOEeKMHAs 0esAmeNbHOCHb
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OueHkKa 3HAHWM, YMEHHW W HAaBBIKOB II0 pe3yibTaTaM TEKYLIErO M MTOrOBOTO KOHTPOJIS
IIPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIBHOM IIKAJIOW OLlEHUBAHUS

IIpouent KauyecTBeHHasi OLleHKA MHAUBUAYAJIBHBIX
pPe3yJbTATHBHOCTH 00pa3oBaTeIbHBIX JOCTHKEHUH
(mpaBWIbHBIX OTBETOB) 0as11 (0TMETKA) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIO
70-79 3 yJIOBJICTBOPUTEITHHO
menee 70 2 HE YIAOBJIETBOPUTEIBHO
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