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1. lenu v 3agayum AUCLUUNSIUHDI

Lenbto ocBoeHnsa gucumnnuHbl «PU3UKA» aBnsetca nonyyvyeHme dyHOaMeHTanbHbIX
€CTECTBEHHOHAYYHbIX 3HaHWA, BbipaboTka YMEHWA MNPUMEHATb METOAbl TEOPETMYECKOrO W
3KCMNepUMeEHTanNbHOro UccnegoBaHnsd, oBrageHne HaBblkaMy AN peleHns 3agau .

15 PoiboBoactBO M pbiboNoBCTBO (B Cepe WMCKYCCTBEHHONO BOCMPOU3BOACTBA U
TOBaApHOro BblpaWMBaHMa rMAPOOUOHTOB, B cdepe Haasopa 3a pbliboX03MCTBEHHON
AeATerNbHOCTbIO).

AvcuunnuHa HanpaeneHa Ha pelweHne 3agad npodeccuoHanbHOW AeATenbHOCTU
cnegyroLwmnx TUMOB:

- MPOM3BOACTBEHHO-TEXHOMNOMMYECKNI;

- OpraHn3aLMOHHO-YNpaBneHYeCKUN;

- NPOEKTHbIN.

Mporpamma cocTaBrneHa B COOTBETCTBMM C  TpeboBaHuammn  PegepanbHOro
rocygapcTBeHHoOro obpasoBaTeribHOro craHgapTa BbiCclero obpas3oBaHWs MO HanpasieHUIo
nogrotosku (35.03.08 BogHble Guopecypchl 1 akBakynbTypa).

2. NepevyeHb nnaHupyeMbiXx pe3ynbTaTOB OOYYEeHUSl, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMy OCBOeHUS o6pa3oBaTesibHOM NPorpaMmbI

Ne Kopn HanmeHoBaHue Kog n HaMmeHoBaHWe nHamkaTopa AOCTMXEHUS KOMMNETEHLUN
n/n komneTe KoMneTeHunn
HUMK
1 OlK-1 CnocobeH pewaTb | UO-lonk1  Wcnomnb3yeT  OCHOBHble  3aKOHbl  €CTECTBEHHOHay4YHbIX
TMNOBblE 3ajauvn | gucumMnnnH  Ans  pelleHns CcTaHgapTHbiX 3agad B obnactu  BOOHBIX
npodeccroHansHom BropecypcoB 1 akBaKynbTypbl

0eATenbHOCTU Ha OCHOBE
3HaHUN OCHOBHbIX 3aKOHOB
MaTemMaTU4ecKmXx,
€CTECTBEHHOHAY4HbIX "
obuenpodeccnoHanbHbIX
ANCuUMnnuH c
NpUMEHEHNEM
VH(OPMaLMOHHO-
KOMMYHUKALIMOHHbIX
TEXHOMNOMMMN

Na-20mk-1 Vicnonb3dyeT npu pelleHun TUNoBbIX 3agad npodeccnoHanbHom
[eATENbHOCTN MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHONOMMN

Koa 1 HavmeHoBaHWe nHamKaTopa JOCTMKEHWS PesynbTtathl 06y4yeHns (nokasaTeny oLeHnBaHms)

KOMnNeTeHunun
WO-lonk-1 |/|CI'IOI'Ib3yeT OCHOBHbIe 3aKOHbl | 3HaeT: OCHOBHble dum3ndeckne SBMEHUSS U 3aKOHbl, OCHOBHbIE
€CTeCTBEHHOHay4HbIX OUCUUNINH ONna  pelleHunda ur3ndeckne BENMYUHBbI M KOHCTAHTbI, UX OMNpederieHMe U BENUYMHbI
CTaHOapTHbIX 3agad B obnactu BOOHbLIX | NU3MepeHua

GuopecypcoB 1 akBaKynbTypbl YMeeT: npumeHsTb uanko-maTeMaTuyeckue MeToabl ANst pelleHust
npakTu4eckMx 3agady B 06nacT TEXHUYECKOro PEerynupoBaHUs WU
METPOSIOrMKN C NPUMEHEHNEM CTaHAAPTHbLIX NMPOrPaMMHbIX CPEACTB

BrnageeT: nNpuUMeHeHVWEM CTaHOapTHbIX MPOrpamMMHbIX CPeacTB B

06n1acTu TeXHUYECKoro perynmpoBsaHna U MeTposiormm

WO-20mnk1 WcnonbsyeT  npu pelleHun TUNOBbIX
3agay npodeccruoHanbHom OeaTensHOCTU
MHEOPMAaLMOHHO-KOMMYHUKALMOHHBIE TEXHOMNOMUN

3HaeT: OCHOBHbIE NpUHUMNbI opraHMsaummn

YMeeT: NpUMeHsITb COBPEMEHHbIE hr3nyeckme TeEXHOMNOMM Npu obpaboTke
1 nepefayde AaHHbIX

Bnapeet: addekTmBHOro
MeTo0B

NMPUMEHEHUS  COBPEMEHHBIX  PU3NYECKNX

3. Mecto aucumnnuHel (Moayns) B ctpyktype OOl BO
OucumnnmnHa «dPusmka» oTHocuTcs K obsasatenbHom Yactn bnoka 1 OOI[. OucumnnuHa

saBngeTcs 06s3aTenbHOM K N3YyHEHUIO.
Vlsyqume ONCUNNITNHBI

«Pusuka»

OCHOBbIBAe€TCA Ha 3HaHUAX, YMEHUAX U’

KOMNEeTEHUNAX, CPOPMMUPOBAHHLIX B CPEAHEN LLKOE.

AucunmnnuHa «®dusmka» aBNAeTcs npeawecTByloWwen AN OCBOEHUSA  CriedyroLmx
ancumnnuH: «MeTtponorusa n ctaHgaptusauusy, «lpakTukym no MetTogam pbliboX0o3saNCTBEHHbIX
nccnegoBaHuny, «lMpuknagHas mexaHukay.



4. O6bem gucuUNNUHLI U BUAbI y4eOHOWN paboThbl
O6Lwasn TpyAoeMKOCTb ANCLMMNIMHBI COCTaBnseT 12 3a4eTHbIX €ANHNLL.

Buabl yueb6HoM paboThbl Bcero PacnpepeneHue TpyaoeMKOCTU No
aKk. v cemMmecTpam, akK. Y
Ne 1 Ne 2 Ne 3
O6wan TpyaoeMKOCTb ANCLUMNIIMHBI (MOAYNS) 432 144 180 108
KoHTakTHas pa6ora B T. 4. ayauTopHble | 201,3 63,7 76 61,6
3aHATUA:
Jlekunun 96 30 36 30
8 mom 4ucrie 8 opme rnpakmu4eckol - - - -
nod2omosku
[MpakTnyeckme 3aHaTnA 63 15 18 30
8 mom 4yucrie 8 (opMme npakmu4yeckol - - - -
no02o0moeKuU
JTabopaTtopHble 3aHATUSA 33 15 18 —
8 mom 4yucrie 8 (hopMme npakmu4eckol - - - -
nod2omoeKu
KoHcynbTauum Tekywine 6,2 1,5 1,8 1,5
KoHcynbTaumm nepeq ak3aMeHoM 3 2 2 —
Bud ammecmauuu (3a4em/3K3amMeH) 0,5 0,2 0,2 0,1
CamocTtosTenbHas pabora: 163,1 46,5 70,2 46,4
MpopaboTtka MaTepuarnos no nekumnam, 60 20 30 10
y4yebHUKaMm, y4ebHbIM nocobusim
MoarotoBka K  npakTudeckum/nadopartopHbim | 103,1 26,5 40,2 36,4
3aHATNAM
MoproroBKa K 3K3amMeHy (KOHTponb) 67,6 33,8 33,8 —
5 CopepaHMe AUCUMUNIIUHbI
5.1 CopepxaHue pasaenoB AUCLUNIUHDI
Ne HanmeHoBaHue pa3gena CopepxaHune pasgena TpyooeMKocCTb,
n/n ANCUMNNUHBI ak. Y
dusnyeckme OCHOBbI MexaHuku. | 1.KuHemaTuka n guHamuka MatepuanbHOM TOYKN U 53,5
MexaHunyeckne KonebaHus u | TBepgoro tena.
BOSHbI 2. PaboTa, MOLWHOCTb, 3Heprus.
3. MexaHu4yeckme konebaHusi 1 BOSHBbI.
2 MonekynsapHas duraunka n | 1.MonekynsapHoO-kMHeTM4eckas Teopus ngeanbHbIX 53
TepMoanHaMuKka ra3os.
2.0CHOBbI TEPMOANHAMMKMN.
3.PeanbHble rasbl, )XMOKOCTU 1 TBEpAbIE Tena.
3 | OnekTpocTtaTtuka. MNoCTOSAHHbIN TOK | 1.DnekTpocTaTuka. 71
2.I10CTOSIHHBIA 3NEKTPUYECKUI TOK.
3.0nekTpuyeckui TOK B MeTannax, Bakyyme W
rasax.
4 | OnektpomarHeTnam. BonHoBass u | 1.MarHuTHOe none. 71,2
KBaAHTOBAA OMNTUKa 2.3]'IeKTp0MaFHI/ITHaF| MHOYKUNA.
3.BonHoBasa u kBaHTOBas onTuUKa.
5 | OnemeHTbl aTomHoM usmkm K | 1.Teopust atoma Bogopoga no bopy. 53,2
KBaHTOBOMW MeXaHWKU 2.9nemMeHTa KBaHTOBOW MEXaHWKM.
3.0nemMeHTbl KBAQHTOBOW CTaTUCTUKW.
6 OnemeHTbl  Gu3nKM  TBepAoro | 1.9nemeHTbl GU3NKM TBEPZOrO Tena. 53,2
Tena, aTOMHOro agpa n | 2.9nemMeHTbl p13MKn aToOMHOro sigpa.

ANieMeHTapHbIX YacTunu

3.9nemeHTbl PU3NKM 3NEMEHTAPHbLIX YacTul,




5.2 Pasgenbl AMCUMNAMHBLI U BUAbI 3aHATUA

Ne HanmeHoBaHue pasgena JNlekuum, ak. 9 ns, TP, CPO,
n/n ONCUMNNUHBI ak. 4 ak. 4 ak. 4
1 cemecTp
1 dunsnyeckme OCHOBbI MEXAHUKMW. 15 7 8 23,5
MexaHundyeckne konebaHns u
BOMHbI
2 MonekynsapHas dusnka " 15 8 7 23
TepMoaANHaMnKa
2 cemecTp
3 Onektpoctatuka. [1OCTOSIHHBIN 18 9 9 35
TOK
4 OnektpomarHeTnam. BonHoBas 18 9 9 35,2
M KBAHTOBas onTuKa
3 cemecTp
5 OnemeHTbl aTOMHOW U3MKN U 15 15 - 23,2
KBaHTOBOW MeXaHWKM
6 OnemeHTbl U3NKM TBEPAOrO 15 15 - 23,2
Terna, atoMHOro sagpa wu
3aneMeHTapHbIX YacTuL,
5.2.1 NNekuun
Ne o TpyaoemMKkocTb,
/n HanmeHoBaHue pasgena ANCUUnnHbI TemaTuka NeKUNOHHbIX 3aHATUI aKk. 4
1 cemecTp
KuHemaTuka n guHamuka maTepuanbHon
TOYKM U TBEPAOro Tena. 3akoH coxpaHeHUs
nmnynbca. Pab6ora, MexaHudeckas
® 3Heprus, 3akKoH COXpaHeHNs MexaHU4eCcKon
1 VISIIHECKINE OCHOBBI MEXAHNKIA. aHepruu. OnemeHTbl pensaTUBUCTCKON 15
MexaHn4yeckune konebaHns 1 BOHbI
MexaHukn. KuHematMka u  anHaMmuka
CNIOLLUHbIX cpega. CobofHble,
3aTyxawLme U BblHYXAEHHbIE KonebaHus.
BonHbl B yripyromn cpege.
OcHOBHOE  ypaBHEHWEe  MOMEeKynsapHo-
KMHETUYECKOW Teopun wunaeanbHbIX rasos.
YpaBHeHMEe COCTOSIHUSA uaeanbHOro rasa.
2 MonekynsapHasa dusnka u Tpu Havana TEepPMOANHAMUKMU. 15
TepMoanHaMuka Cratuctnyeckue pacnpegeneHuns
MakcBenna un bBonbuymaHa. PeanbHble
rasbl, dasoBble paBHOBecUs U pa3oBble
nepexogsbl.
2 ceMecTp
OnekTpyyeckoe nmnone B Bakyyme U
ONarneKkTpukax. OHeprus
3 OnekTpocTtaTturka. NoCTOSHHbIN TOK anekTpocTtaTnyeckoro nonsg. [ocTOsHHbIN 18
anekTpuyecknun Tok. 3akoHbl Oma
Ibxoynsa-JleHua.
MarHuTHoe none B Bakyyme U BeLLECTBE.
OneKkTpoMarHMTHasa UHOYKUus. YpaBHEHUs
Makceenna. WHTepdepeHums cBeTa.
4 OneKTpoMarHeTuam. Bonkosas u Oudpakuma ceeta. [lonspusaumnsa cBerT. 18
KBaHTOBas onTuKa
Oucnepcusa n nornolleHne ceeta. 3akoHbl
TENnoBoro wuanyyeHnsa. dotoadpdekt wu
JaBneHve ceeTa.
3 cemecTp
OnemeHTbl KBaHTOBOW MEXaHUKW.
BonHoBas PYHKUMS " ypaBHeHWe
5 OnemMeHTbl aTOMHOWM OU3NKK U LpegnHrepa. MHOroaneKkTpoOHHbIE aTOMbI U 15
KBaHTOBOW MeXaHWKM lMepuoamyeckas cuctema  SNEMEHTOB.

OnemMeHTbl (PU3MKM aTOMOB W  MOJIEKyI.
Monekyrnbl M XMMUYeckas  CBA3b.




MonekynsipHble CnekTpsbi.

3nemeHTbl h13KKM TBEPOOro Tena,

Cratuctnyeckne pacnpegeneHus bose-
ONHWTEeNnHa " depmu- Hupaka.
Pacnpegenexve no 3HEeprnsm n
coctosiHMAM. 30HHas Teopusi TBEpOoro
Tena (meTannbl, OVANEKTPUKM,

6 aTOMHOrO Siipa U aNeMeHTapHbIX YacTuy, | nonynpoBogHukn). CocTaB sigpa U 3Heprus 15
CBSA3M sigpa. faepHble peakuny geneHvs um
CYHTe3a. OJnemeHTapHble 4acTuubl, MX
knaccudukaums. Tunbl yHOAMEHTamNbHbIX
B3aMMOOENCTBUN.
5.2.2 MNMpaKTuyeckune 3aHATUA
1 cemecTp
Ne HanmeHoBaHue pasgena TemaTtnka npakTUYeCKnX 3aHATUN TpyooeMKoCTb,
n/n OUCLNNNUHBI (cemuHapoB)
1 cemecTp
1 dusnyeckme  OCHOBbI  MexaHuku. | KuHematuka n OnHamuka
MexaHn4yeckme konebaHus 1 BOMHbI MaTepuanbsHOM TOYKM U TBEPAOro Tena.
2 MonekynspHas dusmka N | YpaBHEHME COCTOSIHUSA  mMAaearnbHOro
TepMOoANHaMnKa rasa. Hayana repmognHamukum.
2 cemecTp
3 OnekTpocTaTuka. NoCTOAHHbIN TOK OnekTpnyeckoe none B BakyymMe W
OunanekTpukax. [NoCTOSAAHHbIN
ANEKTPUYECKNI TOK.
4 OnektpomarHeTuam, BOnHoBass U | MarHMTHOoe none, 3neKTpoMarHUTHas
KBaHTOBas OnTuKa NMHAYKUNA, poToadhdekT
3 cemecTp
5 _ CTpoeHue aToMOB. MpuHUMN
OnemMeHTbl aTOMHON OU3NKKN U .
KBAHTOBOMN MEXAHKM HeOonpeAenéHHoCTY. Mvnotesa pge-
Bponns.
6 OnemeHTbl OU3MKM TBEpPAOro Tena, | PagMoakTMHocTb. OHeprus cBA3N B
aTOMHOIO agpa W 3neMeHTapHbIX | sape. AgepHble pebakumm
yacTtuy
5.2.3 JlabopaTopHbIN NPAKTUKYM
Ne HanmeHoBaHue pasgena HavMeHOBaHMe NaBopaTopHLIX PaGoT TpyooeMKkocTb,
n/n ONCUUNNHBI ak. 4
1 cemecTp
OnpepeneHne MOMEHTa MHepuMu Tena
C TMOMOLUBbI KPYTUITbHOMO MasiTHUKa.
1 ®dusnyeckme  OCHOBbI  MexaHuku. | NpoBepka 3aKoHa COXpaHeHus
MexaHu4yeckue konebaHus 1 BOMHbI MeXaHN4YeCKon aHeprum npu
cKkaTblBaHUM OMCKA MO  HaKIOHHOWN
NIOCKOCTH.
OnpegeneHune KoadhdumumeHTa
BASKOCTM rasa, [OJIMHbl CBOOOAHOro
5 MonekynspHas dusnka n | npobera M pasMepoB €ro MOJSeKyr.
TepMoanHaMuka Onpepenenve KoappumumeHTa
BHYTPEHHEro TPEHUSI KUOKOCTU MO
meTtogy CTokca.
2 cemecTp
ViccnegoBaHne  3neKTpoOCTaTUYECKOro
3 OnekTpocTaTuka. MNoCTOAHHbIN TOK nons. WamepeHne  cOMpOTUBNEHUS
peoXopAHbIM MOCTMKOM YUTCTOHA.
MN3amepeHmne ropM3oHTanbHOM
COCTaBMSAIOLLEN HAMPSXKEHHOCTH
MarHUTHOro nong 3emnu.
OnektpomarHeTuam. BonHoBas u
4 WccneposaHue WHOYKTUBHOCTH
KBaHTOBas onTuKa
coneHovaa. OnpegeneHwe  OnuHbI
CBETOBOM BOIMHbI C MOMOLLBIO KomeLl
HbloToHa. Onpegenexue ONVHBI




CBETOBOW  BOMHbI  NpU  MOMOLLMU
OVdpakumMoHHOM pelleTkn. WN3yyeHue
paboTbl BaKyyMHOro o0TO3NEMEHTA.

5.2.4 CamocTosiTenbHas pabota oby4arowmxcs

Ne HanmeHoBaHWe pasgena guCunnivHbl Bug CPO TpyooeMKoCTb,
n/n aK. Yy
1 cemecTp
1 dursnyeckne OCHOBbI MEXAHUKN. [NogroToBka K 3awuTte 23,5
MexaHunyeckne konebaHns 1 BOMHbI nabopaTtopHbIx paboT, M3yyeHue
y4€O6HMKOB, nsyyeHue
NEeKUMOHHbIX MaTepunanos
2 MonekyndapHas usnka n TepmogmHamuka [NoaroToBka K 3awuTe 23
nabopaTtopHbIXx paboT, M3yyeHue
y4ebHMKOB, n3ydyeHve
NEKLMOHHbIX MaTepmnanos
2 ceMecTp
3 OnekTpoctaTtuka. [MoCTOsIHHbBIN TOK MoaroToBka K 3awmTe 35
nabopaTtopHbIXx paboT, u3yyYeHue
y4ebHNKOB, n3yyeHve
NEKLMOHHbIX MaTepmnanos
4 OnekTpomarHeTuam. BonHoBas n kBaHTOBas MoaroTtoBska K 3awuTe 35,2
onTukKa nabopaTtopHbIXx paboT, M3yyeHue
y4€e06HMKOB, n3yyeHue
NEKUNOHHbIX MaTepunanosB
3 cemecTp
5 OnemMeHTbl aTOMHOM PU3NKM U KBAHTOBOW NopgrotoBka K 3awmrte 23,2
MEXaHWKN nabopaTtopHbIXx paboT, M3yyeHue
y4ebHMKOB, nsydyeHue
NEKUMOHHbIX MaTepunanosB
6 OnemeHTbl pu3nKN TBEPOOro Tena, atTomHoro | [Nogrotoeka K 3awuTte 23,2
A4pa u aneMeHTapHbIX YacTul nabopaTtopHbIx paboT, u3yyeHue
y4ebHNKOB, n3ydyeHve

JIEKUMOHHbLIX MaTtepunarnoB

6. Y4yeOHO-MeTOaQNYECKOE U MH(hOopMaLMOHHOEe obecneYyeHne AUCLUMUNIINHbI

[na ocBOEHNSA anCUMNIIMHBLI 0OY4aoLNNCS MOXET UCMNOSb30BaTb:

6.1 OcHOBHasa nuTepartypa

1. Tpodmmoa T.U. Kypc umsnkn. Yueb. nocobme ans ctya. Bysos.-. M. : Bbicw. WK.
2010, 386 c.

2. Hukepos B. A. ®usmka : coBpeMeEHHLIN Kypc: y4ebHmMk MockBa: M3pgaTtenbcko-
ToproBasi kopnopaumsa «dawkos 1 K°», 2019. Pexunm goctyna:
http://biblioclub.ru/index.php?page=book red&id=573262

3. Ko3nos B.®. n gp. Kypc obuien gpusunkm B 3agadax M: duamatnut, 2010. Pexum
poctyna: http://biblioclub.ru/index.php?page=book&id=68398

6.2 [lononHuTenbHaA nuTeparypa:

1. KBaHTOBassi 1 gqgepHasa d¢wmsmka [/ T.W. MNorenawsunn, M.E. lopgees,
C.B. KpacunbHukoBa u pgp. ; nog o6bw. peg. T[.W. Torenawsunu ; [MoBOMmKCKUIA
rocyapCTBEHHbIN TEXHOMOrNYecknin yHneepenteT. — Mowkap-Ona : MITY, 2018. — 120 c. : un.
— URL: http://biblioclub.ru/index.php?page=book&id=560434

6.3 MNMepeyeHb y4eOHO-MeTOAMYECKOrO 0becnevyeHus Ansa caMmoCTOATENbHON
paboTbl obyyarLwmxcs

1. bygaHoB A. B. OcHoBbl anekTpoguHamuku : y4eb. nocobue / A. B. bygaHos, B. U.
Kosanesckun, B. [1. CtpbirvH, A. B. KagaHueB; BopoHex. roc. TexHon. akag. — 2-e nsg.
nepepab. n gon.;— BopoHex :BI'TA, 2010. — 180 c. Pexum goctyna:



http://biblioclub.ru/index.php?page=book_red&id=573262
http://biblioclub.ru/index.php?page=book&id=68398
http://biblioclub.ru/index.php?page=book&id=560434

http://biblioclub.ru/index.php?page=book red&id=141645

2. bespaavH H. H. u gp. KBaHTOBbIE 1 ONTUYECKME NMPOLECCHl B TBEPAbIX Teax: Teopus
n npakTtuka: ydebHoe nocobue BopoHex: BI'YUT, 2015. — 153 c. Pexxum goctyna:

http://biblioclub.ru/index.php?page=book red&id=336036

6.4 [lepeyeHb pecypcoB WHGMDOPMALMOHHO-TENIEKOMMYHUKALMOHHON  CeTU
«MHTepHeT», HeOOXO0AMMBIX ANsi OCBOEHUSI AUCLUNIINHDI.

HavnmeHoBaHwue pecypca cetu «/HTepHeT» OneKTPOHHbIN agpec pecypca
«Pocculickoe obpasosaHuey - chedeparibHbIl nopmars https://www.edu.ru/
Hayy4Has anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?
HauuoranbHasi uccnedosameribCckasi KoMmrbiomepHasi cems | https://niks.su/

Poccuu

UHpopmayuoHHass cucmema «EOQuHoe okHO docmyna K | http://window.edu.ru/
obpasogamernbHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Calim MuHucmepcmea HayKu U 8bicuie20 obpasogaHusi PO https://minobrnauki.gov.ru/
lMopman omkpbimozo on-line o6pasosaHus https://npoed.ru/

AnekmpoHHass uHgopmayuoHHO-obpazoeamernbHas cpeda | https://education.vsuet.ru/
®rb60y BO «BIrynt

6.5 MepeyeHb MH(OPMALMOHHLIX  TEXHONOrun, MCNONb3yeMbIX npu
ocywecTBneHMn obpasoBaTesibHOro fnpouecca No AUCLUNIIMHE, BKIOYas nepeyvYeHb
nporpamMmmHoro o6ecne4yeHmss 1 UHPOPMaLMOHHbLIX CNPABOYHbIX CUCTEM

Mcnonb3ayemble BUabl MUHPOPMALVOHHBLIX TEXHOSTOMMNA:

- «ONEeKTPOHHas». MNepCoHanbHbIn  KOMMObOTEP U UHGAOPMALMOHHO-MOUCKOBLIE
(cnpaBo4HO-NpaBOBLIE) CUCTEMbI;

- «KOMMNbIOTEPHas» TEXHOMNOrMsA: MepcoHarnbHbIA KOMMbOTEP C MNPOrpamMMHbIMU
npogyktamu pasHoro HasHadveHuss (OC Windows; MSOffice; KOMIMAC-Ipacuk; CI1C
«KoHCynbTaHT Nntoc»);

- «ceTeBasi»: fnokanbHaga ceTb yHMBepcuTeTa 1 rnobanbHas ceTb Internet.

MHpopMaLMOHHO-CNpaBoOYHbIE CUCTEMbI NO PU3MKE.
http://school-collection.edu.ru/collection EcTecTBeHHO-Hay4Hble 3KCnepumMeHTbl — Pusuka:
Konnekunsa Poccunckoro obuieobpasoBaTenbHOro noprana
http://www.physics.ru OTKpbITUI KONNegX No pusnke
http://www.elementy.ru OnemMeHTbI: NONYNAPHbIA CauT 0 PyHAAMEHTaNbLHOM Hayke
http://fiz.1september.ru 3aHnmatenbHasa puaunka
http://ens.tpu.ru EctecTBeHHO-Hay4YHas WKona TOMCKOro NosIMTEXHUYECKOrO yHMBEpCUTeTa
https://teach-shzz.jimdofree.com WH{pOpMaUMOHHbIE TEXHONOrMM B nNpenogaBaHnn OU3NKK:
cant UN.A. dunmnnoson
http://ifilip.narod.ru  IH(bopMaUMOHHbIE TEXHOMNOMMM Ha Yypokax usnkn. WHTepakTnBHas
aHMMaums
http://fizkaf.narod.ru Kacdpegpa cdonsnkm MoCKOBCKOro MHCTUTYTa OTKPbLITOro obpasoBaHns
http://kvant.mccme.ru KBaHT: Hay4HO-NONYNSAPHbLIN (U3NKO-MaTeEMaTUYECKUIA XKypHan

7. MaTepmnanbHO-TeXHU4Yeckoe obecneyeHne ANCLUNIIUHDI

MpakTukym no dmsmke Ne 1 ana nabopaTtopHbix 3aHATUN (a. 51, a. 55).
KomnnekTtel mebenun ana ydyebHoro npouecca n nabopatopHoe obopyaoBaHue Ans U3yvyeHus
3aKOHOB U SBIIEHU MEXaHWKN, MONEKYISPHOM (PU3NKN N aneKkTpomMarHetmsma.

MpakTtnkym no comsmke Ne 2 ona nabopaTtopHbIxX 3aHATUM (a. 41, a. 40)
KomnnekTtbl mebenu ana yvyebHoro npouecca u nabopatopHoe obGopyaoBaHue ANs U3yveHUs
3aKOHOB U sIBNEHNW ONTUKK N dn3nKa TBepAoro Tena.

Ayavo-BusyanbHaa cuctemMa Ansd NEKUMOHHbIX 3aHATUN (MYNbTUMEOUWHLIA MPOEKTOoP,

3KpaH, CEeTeBOM KOMMYTATOP A5 NOAKNKYEHUS K KOMNboTepHon ceTn (MHTepHeT)).



http://biblioclub.ru/index.php?page=book_red&id=141645
http://biblioclub.ru/index.php?page=book_red&id=336036
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/
http://school-collection.edu.ru/collection
http://www.physics.ru/
http://www.elementy.ru/
http://fiz.1september.ru/
http://ens.tpu.ru/
https://teach-shzz.jimdofree.com/
http://ifilip.narod.ru/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/

8 OueHouHble MaTepuanbl ANSA NMPOMEXYTOYHOW aTTrecTauuu oby4alrwmxcsa no
aucumnnntHe

OueHouHble maTtepuansl (OM) ang agucumnivHbl (Mo4yns) BKMOYaKoT:

- NepeyYeHb KOMNEeTEeHUNA C yKasaHNeM MHOANKATOPOB AOCTUXKEHNSA KOMMNETEHLNA, 3TanoB
nx popMmpoBaHus B npouecce ocBoeHUs obpasoBaTernibHOW NporpamMmbl;

- OnuMcaHue LKan oueHnBaHus;

- TUMNOBbIE KOHTPOSbHblE 3adaHWs WKW WHble MaTepuarnbl, HeobxoauMble ONS OLEHKM
3HaHWW, YMEHWUWN, HABbLIKOB;

- MeToAMYeckne martepuvarnsl, onpegensiowme npoueaypbl OLeHNBAHUA 3HAHUN, YMEHUHN,
HaBbIKOB M (UNN) ONbiTa AEATENBHOCTMW.

OM npefctaBnAlTCA OTAENbHbIM KOMMMIEKTOM M BXOAAT B COCTaB pabouyen
nporpamMmmbl AUCUMNNNHLI (Moayns).

OueHouHble maTepmanbl opmupytotess B cootBetctBumn ¢ I BIYUT «[lMonoxeHne o6
OLEHOYHbIX MaTepuanax».



NPUNOXXEHUE
K pabo4yen nporpamme

1. OpraHusauMoHHO-MeTOoAUYEeCKMEe AaHHble OUCLUNIINHBI AN OYHO-3a04YHOW Unu
3a04HON popm oOyUYeHus

1.1 O6bembl pa3nuyHbiXx ¢opm y4yeOHOM paboTbl M BUAbI KOHTpons B
COOTBETCTBUU C YYE€OHbIM NIIaHOM
OO6was Tpy4A0eMKOCTb AUCUMMIIMHBI cocTaBnseT 12 3a4eTHbIX eanHNL.

Bupabl yue6HoM paboThbl Bcero ak. PacnpeneneHue TpyaAoeMKOCTU NO
Y cemecTpawm, ak. 4
Ne 1 Ne 2 Ne 3

O6uwas TpyaoeMKOCTb AUCUMNAUHBI (MOAYNs) 432 144 180 108
KoHTakTHas pa6oTa B T. Y. ayAUTOPHbIE 3aHATUS: 62,2 24,2 24,2 13,8
Jlekumn 22 8 8 6
8 mom 4yucrie 8 (bopme npakmuyeckou - - - -
1o02o0mosKu
JlabopaTtopHble 3aHATUSA 12 6 6 -
8 mom 4yucrie 8 (bopme npakmuyeckou - - - -
rnod2omosku
[MpakTnyeckme 3aHaTms 18 6 6 6
8 mom 4ucne 8 ¢opme  npakmuyeckoul - - - -
rnod2omosku
KoHcynbTaumm Tekyime 3,3 1,2 1,2 0,9
PeueH3npoBaHne KOHTPOJIbHbIX paboT 2,4 0,8 0,8 0,8
06yYaLmnxca-3a04HUKOB
KoHcynbTauuu nepeg 3k3aMeHoM 4 2 2 —
Bud ammecmayuu (3a4em/3Kk3aMeH) 0,5 0,2 0,2 0,1
CamocTosiTenbHas pabora: 352,3 113 149 90,3
MpopaboTka Martepuanos no nexkumam, 292,7 90,8 126,8 75,1
y4yebHukam, y4ebHbIM nocobusim
MoarotoBKka K  MpakTudeckum/nadopaTopHbIM 32 13 13 6
3aHATUAM
BbInonHeHWe KOHTPOIbHOW paboThl 27,6 9,2 9,2 9,2
MoproTroBka K 3K3aMeHY (KOHTpOnb) 17,5 6,8 6,8 3,9




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

DPU3UKA



1 MNepeyeHb KOMNETEeHUMIN C yKa3zaHUeM 3TanoB ux oopMmpoBaHuA

Ne Kop dopmynupoBka Ko n HammeHoBaHue MHAMKaTOpa JOCTUXKEHUA
n/n | Komnet KoOMMneTeHLnmn KOMMeTeHLun
eHuumn
1 Orik-1 CnocobeH pewaTtb na-10riK-1 Mcnonbayet OCHOBHbIE 3aKOHbI
TUNOBbLIE 3ada4n €CTECTBEHHOHAy4YHbIX  OUCLMMMNH ansi peLueHuns

npodgeccmnoHansHom
0eATenbHOCTU Ha
OCHOBE 3HaHui
OCHOBHbIX 3aKOHOB
MaTeMaTU4ECKuX,
€CTeCTBEHHOHay4YHbIX
n
obuienpodeccnoHanb
HbIX OUCLUUMNINH C
NPUMEHEHNEM
NMHOPMaLMOHHO-
KOMMYHMKaLMOHHbIX
TEXHOOMNN

CTaHOapTHbIX 3afad B oGracTv BoAHbIX GUopecypcoB K
aKBaKynbTypbl

na-20rMK-1 UcnonbsyeT npu pelleHnn TUMOBLIX 3agad
npoeccnoHansHoOn OeATenbHOCTU  MHAOPMAaLMOHHO-
KOMMYHWKaLMOHHbIE TEXHOMOru

Ko n HammeHoBaHue MHOUKaTopa
AOCTUXEeHUA KOMNeTeHLUNn

PesynbTaTbl 06y4YeHUs (nokasaTenu oLueHUBaHUs)

WO-1onk1 Aicnonb3yeT OCHOBHbIE 3aKOHbI
€CTECTBEHHOHay4HbIX AUCUMNIIMH  Ans
peLLeHns1 CTaHOapTHbIX 3ada4y B obractn
BOAHbIX OMOPECYPCOB 1 aKBaKyNbTYypbl

3HaeT: OCHOBHble cbmamqecme ABlNEHNA W1 3aKOHbI,
OCHOBHbIE d)VI3I/I‘-IeCKI/Ie Be€JIM4YNHbI N KOHCTAHTbI, WUX
onpeaeneHne n BeJin4nHbl N3MepeHnaA

YMeeT: NpUMeHsiTb (U3NKO-MaTeMaTUYeCckne MeToAbl
ANs  peleHus npakTUYeckux 3agad B obnactu
TEXHWYECKOrO  perynvpoBaHuMs U MeTponiormm ¢
NPUMEHEHMEM CTaHAAPTHbIX NPOrpaMMHbIX CPeACTB

BnageeT: npuMeHeHMEM CTaHOAPTHbLIX MPOrpaMMHbIX
CpeaAcTB B 06NacTM TEXHUYECKOro perynmpoBaHust U
MeTposiornum

NO-20nk1 Wcnonbayet
TUMOBbIX

OeATernbHOCTU
KOMMYHUKaLMOHHbIE TEXHOOIMN

3agav

npu peLweHun
npodeccnoHarnbLHom
WMHOPMaLIMOHHO-

3HaeT: OCHOBHbIE NPUHUUNbI OpraHn3aunmn

Ymeer: NPUMEHATL COBPEMEHHbIE dumanyeckne
TexXHonoruu npu obpaboTke n nepegade gaHHbIX

Bnageet: addeKTMBHOrO MNPUMEHEHNS COBPEMEHHbIX
m3N4ECKNX METOA0B

2 MNacno

PT CbOHp,a OLEeHOYHbLIX MaTepuanoB No gucuunriimHe

MHaekc OueHou4Hble cpeacTea
Ne KOHTpONm
Paspensl MOt TexHonorusi/npoueanypa
aucumn- Py . oLeHnBaHus (cnocob
n/ KOMMeTeH HavMeHOoBaHue Ne 3agaHui
NWHBI KOHTpPONS)
n unn (Mnu
ee yacTu)
KoHTponbHbIe BONpPOCHI
K TEKyLLUM ornpocam no 31.1-31.10 )
Puamyec- nabopaTopHbIM TekyLniA KOHTPOIb
1 Kkue OlnK-1 pa60TaM
OCHOBbI 3apaun 3.21-3221
Mexaniiu Tecthl (TecToBbIe 3.3.1-3.3.12 Py6exHblIn KOHTPOIb
3agaHvs)
Bonpochl k ak3ameHy 3.41-3.4.20 MTOroBbIN KOHTPONb
2 | Monekyns OrK-1 KoHTponbHble Bonpock! | 3.1.11 —3.1.17 TeKyLmin KOHTPOrb




pHas K TeKyLMM onpocam no
dursmka un nabopaTopHbIM
TepmMoauH paboTam
amMmuka 3apaun 3.2.22-3.2.35
Tectbi (TecToBbIE 3.3.13-3.3.23 Py6exHbI KOHTPOIb
3agaHus)
Bonpocsl k aksameny | 3.4.21 — 3.4.37 NTOroBbIii KOHTPOIb
KoHTponbHble BONPOCHI
K TeKyLMM onpocam no 31.18 - 3.1.23 )
OnekTpo- nabopaTopHbIM TeKyLmn KOHTPOrb
3 | cTamaa. OnK-1 paboTtam
MocTosH- 3agauu 3.2.36 -3.2.49
HBI TOK TecTul (TecToBbIe 3.3.24-3.3.31 Py6eXHbI KOHTPOMb
3agaHus)
Bonpocbl k ak3ameHy | 3.4.38 — 3.4.51 NToroBbIi KOHTPONb
KOHTpOSibHbLIE BOMPOCHI
K TeKyLMM onpocam no 31.24—3.1.27 ]
nabopartopHbIm TeKyLNN KOHTPONb
OnekTpo- OrnK-1 paboTtam
4 MarHsTS 3anaun 3.2.50 - 3.2.56
TecTul (TecToBbIe 3.3.32-3.3.40 Py6exHbIi KOHTPOIb
3agaHus)
Bonpocbl k ak3ameHy | 3.4.52 — 3.4.61 NToroBblii KOHTPOIb
B KoHTponbHble BONPOCHI
onHosas
h K TeKyLMM onpocam no 31.28 — 3.1.35 )
KBAHTOBAS nabopaTopHbIM TeKyLmin KOHTPONb
c | onTuka, OMNK-1 pabotam
3NeMeHTbI 3apaun 3.2.57-3.2.67
hr3nkm TecTbl (TecTOBbIE .
TBEpAOro sananis) 3.3.41-3.3.53 Py6exHbIi KOHTPOMb
Tena Bonpochl k ak3ameHy | 3.4.62 —3.4.78 MTOroBbIN KOHTPOIb
3 OueHo4Hble cpeacTBa A NPOMEXYTOYHOU aTTecTauum
3.1 KOHTpOnbHbIe BONPOCHI K TEKYLIMM ONpocaM Ha nabopatopHbIX paboTax
Homep dopmynmpoBka Bonpoca
Bonpoca PMyinp P
3.1.1 YTo Takoe NnOTHOCTb M YAenbHbIM Bec? B Kakmx eanHunuax oHu namepsoteda B cucteme CN?
3.1.2 UTto Takoe MOMEHT uHepumm? OT Yero 3aBUCUT MOMEHT MHepuun Tena?
3.1.3 Kakum pormkeH ObiTb NpUCOeOVHEHHBIN MOMEHT MHepuun, 4Tobbl B paboTe nony4vanucb
YAOBNETBOPUTESbHbIE pe3ynbTaTbl?
3.1.4 YUTo Ha3biBaeTCcs npeaenom ynpyrocty u npeaenom npoyHoCTn?
3.1.5 Kak MOXHO oxapakTtepu3oBatb pmandeckmin cMmbici mogyns KOHra?
3.1.6 Kakov yaap HasblBaeTcs ynpyrum n Heynpyrum?
3.1.7 Kak ccpopmynupoBaTb 1 BbIBECTU 3aKOH COXPaHEHUsI MEXaHUYECKOW Hepruun npu
CKaTbIBAHUWN ANCKA C HAKITOHHOW MIIOCKOCTN?
3.1.8 Kakve cunbl Ha3blBatOTCA KOHCEPBATMBHBIMU U AUCCUNATUBHBIMU?
3.1.9 B 4yem 3akntyaeTcs OCHOBHOWM 3aKOH ANHAMMKWN BpalLlaTenbHOro ABMXEHNS?
3.1.10 | Kak coctaButb gndpepeHumnansHoe ypaBHeHMe Masnbix KonebaHui dousnyeckoro MasiTHmka




1 BbIBECTU DOPMYyNy ANnst nepuoaa konebaHun?

3.1.11 | Kakne cmsnyeckme npoLecchbl OTHOCATCS K ABMIEHNSAM nepeHoca?
3.1.12 | Y10 nokasbiBaeT KO3IPPULNEHT NMUHENHOIO pacLUMPEHNA?
3.1.13 | Yto Takoe ygenbHasa TennoeMKocTb BellecTBa? B KakMx eanHULAaxX oHa nsmepaeTca?
3.1.14 | Kakown npouecc HasbiBaloT agmMadaTHbIM?
3.1.15 | Kak BblBoguTCs ypaBHeHue NyaccoHa?
3.1.16 | B yem 3aknio4aeTcsd MONEKynsapHO-KUHETUYECKNA MEXaHU3M BSI3KOCTM rasa?
3.1.17 | Y10 Takoe adhPEKTMBHbLIN UaMeTp MONEKYNbl U CpeaHasa anvHa ceoboaHoro npobera
MoJieKynbI?
3.1.18 | Cxema MOCTUKa YNTCTOHA U BbIBOA pac4eTHOMN hopMyIibl.
3.1.19 | KakoBbl yCcrnoBusS CyLLECTBOBaHMS MOCTOSIHHOIO 3fEKTPUYEcKoro Toka ?
3.1.20 | Mouyemy onst nogaep>XaHns NOCTOSAHHOW pa3HOCTU NOTEHLMANoB HEOBX0ANMbI CUMbl HE
3NEKTPOCTATUYECKOrO NPOUCXOXOEHUS ?
3.1.21 | B 4yeMm 3aknw4aeTcd CyLHOCTb MeToda KoMneHcaumm? B yem coCcTOUT ero NpenuMyLLecTso?
3.1.22 C nomoLblo NpUHLMNA Cynepnosnumm paccuMTanTe HanpshkKeHHOCTb MONis AUNons B Tex
TOYKax, KOTOpble NexaT Ha MMHUK, NeprneHanKyNAPHOM OCY AMNONS.
3.1.23 | Hayeptute cxemy moctuka COTTW, BbIBEAUTE YCMOBUS €ro0 paBHOBECUS U YKaXute
ONTMMarnbHbIE YCITOBUS U3MEPEHMS.
3.1.24 Pacckaxmnte o noBeOEHUM paMKM C TOKOM B MNOCTOSSHHOM MarHMTHOM nose.
3.1.25 | Teopetnyeckoe obocHoBaHue | 1 Il 3akoHoB Kupxroda
3.1.26 PaccuuTtaniTte ¢ nomoLlbto 3akoHa brno — CaBapa - Jlannaca MarHuTHy0 MHOYKUMIO B LEHTPe
KPYroBoro Toka.
3.1.27 | CchopMynumpynTe 1 3anuimntTe 3aKoH MONHOro Toka. Paccuntante MarHUTHYH MHOYKUMIO NOMs
coneHovaa.
3.1.28 | B 4ém 3akntoyaeTca dBfeHWe MOMHOro oTpaxeHus cseTa? Kak OHO wucnonbayeTtcsa Ans
06bsACHEHMA NpyHUmMna paboTel pecppakTomeTpa?
3.1.29 | O6bscHUTL O6pasoBaHne WHTepdEepeHUNOHHbIX Korel, HbtoToHa. Yemy paBHbl pagnychbl
TEMHbIX U CBET/bIX KOMeEL, B OTPaXXEHHOM U Npoxoasiuem ceeTe?
3.1.30 | B 4ém 3akniovaetca sBneHve audpakumm cBeta? KakoBbl YCMOBMS, NPU KOTOPbIX OHO
HabniopaeTtca?
3.1.31 Pacckaszate 00 onekTpomMarHMTHOM npupode cBeTa. YTO Takoe €eCTECTBEHHbI U
Nnonsipu3oBaHHbIA CBET?
3.1.32 CdopmynupoBaTtb M 0OOBACHUTL 3aKOHbI BHELUHErO hoToadhpekTa.
3.1.33 [aTb onpegeneHus BaneHTHOM 30HEe, 30HE MPOBOAMMOCTM, 3anpeléHHon 3o0He. Kak
3anofniHeHa BasneHTHas 30Ha B NOMYNPOBOAHMKAX, M30NATOpax, metannax?
3.1.34 | PacckasaTb O BfMSIHUM TemnepaTypbl Ha MNPOBOAMMOCTb METansioB U MNOSynpoBOAHUKOB.
KakoBbl 3aKOHOMEPHOCTU 3TOr0 BIIMSIHNA?
3.1.35 | Kak obbsicHaeTCA nponcxoxgeHue anbga-, 6eta-, ramMma-nsnyy4eHmn?
3.2 3agaum gnsi caMoOCTOATENbHbIX PaboT HAa NPaKTUYECKUX 3aHATUAX
Homep
dopmynupoBka 3agadun
3agaun
dPur3myeckme 0CHOBbI MEXAHUKM
3.2.1 KameHb GpoLleH ropMsoHTanbHO C HavanbHOW ckopocTblo 10 m/c ¢ BawHm BbicoTon 20 M.
Kakoe BpemMs kameHb GygeT B ABMXEHUN? Ha KakoM pacCTosiHMM OT OCHOBaHWA GallHu OH
ynagét Ha 3emnio?
3.2.2 Bpatapb BbIOUN MAY OT BOpoOT nod yrinom 45° k ropu3oHTy. Bpemsa nonérta msava go
npusemneHnst coctaBuno 5 c¢. Kakyto CKOpoCTb CoobLunn mMa4vy Bpatapb nNpu yaape, U Ha
KaKyro MakCMMasbHYH BbICOTY NOAHANCA MAY?
3.2.3 KameHb 6poLLeH ropnusoHTanbHO C Ha4YanbHON CKOpPOCTb 15 M/c. Yepes kakoe Bpems nocrne
Opocka HanpaBsfeHne CKOpPOCTU kaMHsi BydeT cocTaBnATb 45° ¢ HanpaBreHMEM ropu3OoHTa.
Yemy 6GygeT paBHa B 3TOT MOMEHT CKOPOCTb KaMHA?
3.2.4 Wanba B pesynbtate yamapa npuobpena ckopoctb 30 m/c. [ABuradcb npAMOSIMHENHO

paBHO3aMe[eHHO, OHa ocTaHoBunachb Yepes 6 c. KakoBo yckopeHue Lwaibbl, 1 HA KakoMm
paccTosiHMM OT MecCTa yaapa OHa OCTaHoBMach?




3.25

bapabaH cTMpanbHOW MalluMHbl paBHOMEPHO 3amednsanca ot ckopoctn 800 o6/MuH go
nonHom octaHoBkn 48 c. Ckonbko BpeMeHu noTpebyetca OapabaHy Anst OCTaHOBKM OT
HayanbHou ckopoctn 600 06/mMuH. KakoBO npu 3TOM yrroBoe ycKopeHune?

3.2.6

lMocne BbIKMOYEHMST NTMTAHUA nonacTu BeHTunAaTopa coBepwnnm 1200 nonHbix 000pOTOB 3a
20c. Cuntas [OBwKeHME paBHO3aMEOSIEHHbIM, YKa)KMUTE HadyanbHYK YIIOBYH CKOPOCTb
nonacTten BeHTUNATopa U BENNYNHY YCKOPEHMUSI.

3.2.7

CurHanbHoOM pakeTown BbICTPenMBatoT Nog yrinom B 45° kK ropu3oHTy. PakeTa BCNbIXMBaeT B
HauBbLICLLEN TOYKE CBOEWN TpaeKkTopun. Ecnn Bpemsi ropeHns 3anana pakeTbl 8 ¢, TO KakoBa
HavanbHasi CKOpOCTb pakeTbl? Ha kakoi BbICOTE BCMbIXHET pakeTa?

3.2.8

Mo HaKMOHHOW MIIOCKOCTU, cocTaBnstoLwen 60° ¢ HanpaBneHMEM FrOPU30HTA, CKOMb3UT BpPYCcoK
¢ yckopeHnuem 0,2 m/c%. Yemy paBeH koahMULIMEHT TPEHUS CKONbXeHNS? 10 Kakol CKOpoCTM
pasroHnTCsa 6pycok 3a 3 ¢ ABMXKEHUSA N3 COCTOSIHUA MOKOS, U Kakoe Npy 3TOM OH NponaéT
paccrosaHune?

3.2.9

Uemy paBeH MOMEHT MHepLUMM Bana, KOTOPbIN packpy4ymBaeTcs CyMMapHbIM MOMEHTOM CUIbI
B 20 H-m go ckopoctun 600 06/mnH 3a 90 cekyHA? 3a Kakoe BpeMsi Ban OCTaHOBUTCA nocne
BbIKIMOYEHUSA PACKPYYMBAIOLLIErO MOMEHTA, €CNM MOMEHT CUM TPEHUS CYUTATb MOCTOSIHHBIM U
paBHbIM 5 H-m?

3.2.10

Ha 6nok HamoTaHa BepéBka, C KOTOPOW cBeLlumnBaeTcs rpy3 maccom 3 kr. [lo mepe Toro, Kak
oTMaTbiBaeTCA BEpEBKa, rpy3 npuobpeTaeT yckopeHune 5 m/c?. YeMy paBeH MOMEHT MHepLnK
6noka, ecnu ero paguyc 5 cm? Hackonbko Bo3pacTET yrnoBasi CKOPOCTb Ornoka 3a 2 ¢ Takoro
ABxKeHna? MoMeHTOM cnn TpeHus B ock 611oka npeHebpeyb.

3.211

MpyXMHHbIE BECbI NpUKPEeNnneHbl K MOTONKY NudTa. Kakon BeC OHM NOKaXyT, ecnv
nonbITaTbCA B3BECUTb IPy3 Maccom 3 Kr B cny4dae, koraa nudpt ABMKETCS BBEPX C
yckopeHueM 3 M/c? unu BHU3 ¢ yckopeHueM 5 m/c?? Kakoii 6yaeT npu 9ToM AnnHa NPYXUHbI,
ecnu eé xéctkoctb coctaenseT 1000 H/m, a gnvHa B HEPacTaHYTOM COCTOAHUN 5 cM?

3.2.12

K notonky BaroHa MeTpo noaBeLleH ManeHbknii rpy3nk Ha HATU. Ha Kakom yron OTKNOHUTCS
HWUTb OT BEPTUKANLHOIO HaNpPaBMeHNs NPU YCKOPEHUW BaroHa 3 M/c2? OnuwnTe xapaktep
ABWXEHUS rpy3urKa, NOCcne Toro, Kak BaroH Habepét ckopocTb?

3.2.13

LWanba nexnt Ha noBepxXHOCTM NnaTopmbl Ha paccTosiHuM 1 M OT ocu BpalleHus. Lanba
Ha4yMHaeT cocKarb3blBaTb, KOraa yrroBas ckopocTb nnatdopmel gocturaet 30 06/mMuH. Yemy
paBeH KO3 PULNEHT TpeHus Wanbbl 0 NOBEPXHOCTL NnaTdopmbl? Ha kakoe pacctoaHme go
ocuv nnaTgopmbl criegyeT NOMeCTUTb Warnby, 4Tobbl OHA He cocKanb3blBana BMAoTb A0
cKopocTu BpalleHust 60 06/MUH?

3.2.14

Llenoyka nexuT Ha NOBEPXHOCTW CTOMNa TakK, YTo eé YacTb cBelumBaeTcsa co ctona. Kakos
KO3 PULIMEHT TPEHUS LIEMOYKM O CTON, €CMM OHa HAYMHAET CcocKanb3blBaTb, KOraa AnvHa
CBELLNBAIOLLIENCA YaCTU COCTaBNAET TPEeThb OT 00LIEel ANVHbI LIeNoYKn?

3.2.15

B HenogBWxxHbIN BUNbAPOHbLIN LWap Bpe3aeTcs ApYron Takon xe. B peaynbTtaTe ynpyroro
yaapa wapbl NOKaTUIMChb co ckopocTsaMmn 3 m/c 1 4 m/c. Yemy paBHa HavanbHasi CKOPOCTb
wapa?

3.2.16

MepBas yacTuua ucnbiTana nobosoe ynpyroe CTONKHOBEHME CO BTOPOM NOKOALLENCA OO
yOoapa yacTtuuen. KakoBo COOTHOLLIEHNE MacC YacTuL, ecnv nocne yaapa OHWU pasneTenvch B
NPOTMBOMONOXHbIX HANPaBNEHNSX C OONHAKOBBIMM NO BEMMYUHE CKOPOCTAMMN?

3.2.17

Jlogka onvHom 2 M NOKOUTCS Ha NOBEepPXHOCTW o3epa. Ha kopme 1 Ha HOCy NoaKu
pacnonoxunuck pbibonosbl maccamm 50 kr n 80 kr, macca nogku 120 kr. Pei6onosbl
MEHSATCS MecTaMn. Hackomnbko Npu 9TOM CMECTUTCS Nogka?

3.2.18

JIbDKHUK MMeeT B KOHUe cnycka ckopocTb 10 m/c n octaHaBnmBaeTcs yepes3 15 m nocne
OKOHYaHus cnycka. Yemy paBeH KO3(pPUUNEHT TPEHNSA CKONbXEHNS?

3.2.19

Myna maccon 10 rpamm mmeet ckopocTb 500 m/c n nonagaet B NOAOPOLUEHHbLIN BPYyCOK
maccou 5 kr. Kakoe Konmy4ecTBO TeNNoThl BblAeNnuTcs B Bpycke, ecrniv nyns 3acTpsiHeT B HEM?

3.2.20

OXOTHMK COBEpLUAET [Ba BbICTPENA U3 PYXbs C ABWKYLLENCS NTOAKN NO HanpaBeHUIo eé
ABWKEHMS, B pe3ynbTaTte Yero nogka octaHoBunack. C Kakom CKOPOCTLO ABUranach noaka,
ecnu macca oxoTHuka ¢ nogkon 200 kr, macca 3apsga 20 rpamm, a CKOpOCTb BbifieTa gpobu
1 NopoxoBbIx razos 500 m/c?

3.2.21

CHapsg maccom 100 kr Bnetaet co ckopocTbto 400 m/c nog yrnom 60° K ropusoHTy B
nnatdopmy ¢ neckom obuen maccon 10 T. OnpenennTb CKOPOCTb NNaTtdopMbl, ECRM OHa
ABuranacb 4o nonagaHus HaBCTpedy cHapsigy CO CKOPOCTbo 36 KM/u.




MonekynsipHas ousvka u TepMmoaMHaMmKa

3.2.22

B npouecce HarpeBa vgearnbHOro rasa 4o TemnepaTtypbl B ABa pasa 6orblie HayanbHoW,
TpeTb rasa nokuHyna cocyd. Bo ckonbko pa3 usmeHunoch AaeneHune rasa B cocyae?

3.2.23

a3 ckumaloT A0 obbéMa B TpM pas3a MeHblle HavyanbHOro, npu 3TOM YeTBEepTb BCEX
MOMeKysn MOKUHyna Cxumaemblii 06bEM. Ecnn TemnepaTtypa noaaepKuBaeTcsi MOCTOSIHHOM,
TorAa Kak MU3MEeHUNoCchb AaBneHue rasa?

3.2.24

HenameHHoe KonMYecTBO rasa CxxmmarT 4o 00béMa B 4 pa3a MeHblue HavanbHoro. Kak npu
3TOM M3MEHWNOCH JaBlieHne, ecnun TemnepaTypa rasa nosbicuUnack B ABa pasa?

3.2.25

"a3 pa3pexatoT, 0oBoas ero 06bLEM A0 BENMUYUHLI B TpY pasa bonblue HadanbHown. Mpu aTom
AaBreHne NnoHmkaeTcs B ABa pasa. Yto nponcxoguT ¢ Temnepartypon rasa?

3.2.26

B npouecce pasorpesa rasa oo temnepatypbl B ABa pasa Bbille HayanbHON, 4eTBepTb
MorneKyn nokuaatT cocyd. Kak npu aTom n3ameHsieTcsa gaBneHune?

3.2.27

Mpn HanoNHeHWM BO3QYLUHONO LUapuKa KOHLEHTpaumMsa MOMeKyn Bo3gyxa B HEM BO3pocna B
ABa pasa, a TemnepaTtypa nogHsnacb B nontopa pasa. Bo ckonbko pa3 gaBneHve BHYTpU
Luapuka donbliue aTMOCepHOro?

3.2.28

a3 cxumaloT 4o 06bEéMma B NonTopa pasa MeHblle HayanbHoro, Npu 3ToM TemnepaTypa rasa
BO3pocra B Tpu pasa. Kak npv 9ToM U3MEHUNoCh AaBneHve rasa?

3.2.29

B cocyaoe umnuHgpudeckon opmbl ¢ nnowagbo ocHoBaHus 300 cm? HaxoauTtes 14 rpamm
asoTa, cxatoro nopluHem maccow 20 kr. Kakyto paboTy CoBepLUMT ra3 Npy HarpeBaHUM ero ot
15°C po 315°C. Hackonbko nogHuMMeTCa MNpyv 3TOM noplleHb? [aBneHve Hag MOopLUHEM
aTtMmocepHoe.

3.2.30

CkonbKo Kucnopoga HaxoguTcs MNOA4 MNOPLUHEM B UWNWHOPUYECKOM Ccocyde, ecnv npu
HarpeBaHum ero ot 300 K go 600 K npu NOCTOSSHHOM JaBfeHUU Ha NopLUeHb, ra3 NpPou3Bén
paborty, paBHyto 450 [x?

3.2.31

16 rpamm Kucnopoga, Haxoamelumxcss npu  Temnepatype 370 K, nogeeprnu
agmabaTuU4eckoMy paclUMpeHuto, B Xode KOTOpOro AaBfieHWe rasa MnoHu3unochb B 4 pasa.
OnpegenuTb TeMnepaTypy KMCNOpoaa B KOHLE pacLUMpeHus.

3.2.32

OnpeaenuTb KONUMYECTBO TENNOTbI, NnogeeaéHHoe k 10 N azoTa nNpu N30XOPHOM HarpeBaHuum,
ecnu ero gasneHune sospocro Ha 100 kla.

3.2.33

Pabota 20 monb OAHOATOMHOro maeanbHOro rasa npu msobapHom HarpeBaHun Ha 300 K
coctaBuna 50 k[x. Hackonbko nameHunacb ero BHYTPEHHSASA SHEPTUS U Kakoe KONMUYeCTBO
TennoTbl 6610 NOABEAEHO K rasy?

3.2.34

B 3akpblToM cocyde HaxoauTcs cMmechb 14 rpamm asota u 44 rpaMm yrnekucrnoro rasa. Yemy
paBHa yOblflb BHYTPEHHEN AHEPTUU CMecH, ecnu eé oxnagunu Ha 30 K?

3.2.35

KakoBo AaBneHve napa maccoii 3 kr B cocyae o6bémom 3 M° npu Temnepatype 500 K?

AnektpocTtaTtuka. NocTosHHbIN TOK

3.2.36

Hamty maccy nbinvHKM, KOTOpasi 3aBucna Mexay Oob6knagkamu KoHAeHcaTopa, €ecnwu
M3BECTHO, YTO paccTosiHMe Mexay obknagkamu 1 cMm, pasHOCTb NMOTEHUMANoB MEXAy HUMM
200 B, a 3apsa nbinvHkn 5 HKn.

3.2.37

MpOTOH pa3roHseTcs pas3HOCTbO MoTeHumanoB 1 KB OT HyneBoW HavarbHOW CKOPOCTMW.
Hantn pacctosiHue, npongeHHoe NPOTOHOM BO BPEMS pasroHa, eCnu cYnTaTb pasroHsoLLee
nosie ogHOPOAHbLIM.

3.2.38

[lBa MeTannuuecknx oauHaKoBO 3apshKEeHHbIX Lapuka Maccor 50 I Kaxabli HaXoAsaTcs Ha
TakoM pacCTOSIHUM APYr OT Apyra, 4TO CUMa UX 3MeKTPOCTaTUYecKoro oTTankusaHus B 10°
pa3 6onblue cubl rpaBUMTaLMOHHOIO NPUTSXKeHNs. KakoB 3apsaa WapukoB?

3.2.39

OnpeaenuTb BENWYMHY 3MEeKTPOCTAaTMYECKOro MOTeHLMana B LeHTPe KOMblLia, PaBHOMEPHO
3apSXKEHHOrO C NIMHEHON NnoTHocTLI 107° Kn/wm.

3.2.40

B OByx BeplUMHax paBHOCTOPOHHEro TpeyroribHUKa co CTopoHon 50 cM pacnonoXeHsbl
OOMHAKOBble MO BeNnWYMHE, HO MPOTUBOMONOXHbLIE MO 3HaAKy 3apadbl. Hanpsk€HHOCTb
3NEeKTPOCTATMYECKOrO NOMA B TpeTben BeplunHe coctasnseT 50 B/m. Yemy paBHa BenuunHa
3apsgoB?

3.241

[Ba meTannuyeckux wapa anekTpoémkoctsio 5 N® n 15 nd HecyT 3apsabl 50 HKN 1 30 HKN
cooTBeTCTBEHHO. Kakme 3apagbl  OKaxyTca Ha wwapax, ecnu ux npuBectu B
COMPUKOCHOBEHME?

3.2.42

MmetoTcs gBa koHgeHcaTopa anekTpoémkocTtbio 50 HO n 100 HO kaxabii. B nepBom cnyyae




KOHAEeHcaTopbl coeauHeHbl B 6aTtapeto napannensHo, a BO BTOPOM — nocriegoBaTtenbHo. B
obounx crniydyasx 3apsg Ha GaTtapesx oguHakoB. Bo ckonbko pa3 oTnuyaeTcd 3anacéHHas
9Heprus B NepBOM Cry4ae no CPaBHEHUIO CO BTOPbIM.

3.2.43

Ha ckonbko OofMHaKOBbIX KYCKOB HaJo paspe3aTb MPOBOSIOKY 3fneKkTpoconpoTueneHvem 81
OM, 4yTOObI Npy NapannenbHOM COEOUHEHUWN STUX KyCKOB MOMYYMBLUEECH COMPOTUBIIEHME
crano paeHbim 1 Om?

3.2.44

Cuna Toka 4yepes3 nNnpoBOAHWK paBHOMEpPHO HapacTtana ot 2 A 0o 5 A 3a 7 c. Onpegenutb
npolleaLwmn Npn 3ToM Yepes NpoBOAHUK 3apsia.

3.2.45

UeMy paBHa CpeaHSS CKOPOCTb YNOPSAAOYEHHOTO ABMXEHNS 3TIEKTPOHOB B MPOBOAHWKE, €CIN
KOHLIEHTpaLWsi HocUTeneit 3apsiaa B HéM coctasnseT 2,5-10% cm™, cuna Toka 2 A, nnowags
NONepeyHoro ceveHnst NpoeoaHuka 10 mm>.

3.2.46

[Ba oguHakosbix akkymynatopa JOC 15 B wu BHyTpeHHuMm conpotuBneHnem 10 Om
coeauHWUNM napannernbHO W NOAKIIYUMM KO BHELLHEW Harpyske conpoTusrieHnem 25 Owm.
Kakasa cuna Toka TeYET Yepes Kaxabli akkyMymnsaTop U HarpysKy, Kakasi MOLLHOCTb Npu 3TOM
BblAenseTca Ha Harpyske?

3.2.47

[Ba opguHakosbix akkymynatopa JOOC 15 B u BHyTpeHHuMm conpoTtusneHnem 10 Om
coeauHWUNM nocrefoBaTenbHO U NOAKIYMNM KO BHELUHEeW Harpyske conpoTuBrieHnem 25
Om. Kakasa cvna Toka TEeYET Yepes KaKObl akKkyMynAaTop W Harpysky, kakasi MOLWHOCTb npu
3TOM BblOenseTcs Ha Harpyske?

3.2.48

K nctouHuky nutanusa ¢ 3C 25 B 1 BHyTpeHHMM conpoTusrneHneMm 5 OmM noakmno4vmnm nammny
HakanMBaHWA Takylo, YTO BblaendemMas Ha Hen MOLWHOCTb coctaBuna 20 BT. Yemy pasHO
COMNpPOTUBMEHNE Namnbl?

3.2.49

Tpu rpynnbl M3 ABYX NOcCrneAoBaTenbHO COEAMHEHHbIX 3MEMEHTOB MUTaHUS COeAWHEHDI
napannenbHO WM MNOAKIHOYEHbl KO BHelwHen Harpy3ke 3 Om. Yemy paBHa cumna Toka BO
BHelwHen uenu, ecnn 3AC kaxgoro anemeHTa paeHa 1,5 B, a BHyTpeHHee conpoTuBreHne
0,5 Om?

3ﬂeKTp0MaFHeTM3M

3.2.50

YacTunua aBuxeTcsd B MarHUTHOM norie ¢ uHgykumen 0,25 Tn no oKpyXHOCTU pagnycom 1 Mm.
KakoB umnynbc 4actmubl?

3.251

OnEeKTPOH ABMXETCHA No crnvpann B OOHOPOLHOM MarHMTHOM nosne ¢ uHaykumen 0,01 Tn.
CKOpOCTb 3rneKkTpoHa HarnpasfeHa noA yrinom 45° K NUHUAM MarHUTHOM MHAOYKUUK W
coctasnset 10° m/c. Yemy paseH paauyc v war cnupanu?

3.2.52

HanTn nHayKuMo MarHMTHOrO NONs Ha OCU KPYroBoro Butka ¢ Tokom 5 A paguycom 10 cm B
TOYKE, OTCTOSILLEN OT LeHTpa Butka Ha 20 cm.

3.2.53

Kakol 3apsia npoTeuéT yepes KoHTyp conpoTuenenmem 0,05 Om 1 nnowaasio 100 cm?, ecnu
€ro nMOBEpHYTb W3 MOMOXEHUS NapannenbHOro B MNOSIOKEHWe nepneHaMKynsapHoe
HanpaBneHMo IMHUIN MHOYKUMN OOHOPOSHOrO MarHUTHOrO Nosisi BENIMYNHON 10™ Tn.

3.2.54

Ha npamonuHerHbin npoBoAHMK ¢ Tokom S5 A panuHon 20 cM, pacnonoXeHHbI
nepneHanKynapHO NIMHUAM MarHUTHOW MHAOYKUuKW, OenctByeT cuna Amnepa B 1 H. Yemy
paBHa UHAYKUUS MarHMTHOro nonsa?

3.2.55

BHYTpW KaTyLWKN MHAYKTUBHOCTW Npu cune toka 3 A co3gaétca MarHuTHoe none MHAOyKumen
0,01 Tn. Mpwn atom uncno eé BuTkoB coctasnseT 1800, a nnowagb NONepeYHoro ceyveHuns 5
cM’. KakoBa MHAYKTMBHOCTb coneHonaa?

3.2.56

UemMy paBHa MHAYKTMBHOCTb ConeHouaa, ecnv B HEM Bo3HukaeT OC camounHaykumm B 5 B
npv paBHOMepPHOM nameHeHun cuna Toka ot 0,1 Ago 1 Asa10c.

BonHoBas 1 kBaHTOBas ONnTUKa, 3N1EMEeHTbI (*)VI3I/IKI/I TBEepaoro tena

3.2.57

K konebaTtenbHoMmy L-C KkOHTypy C uHAyktuBHOCTBIO 0,1 MIH u émkocTbio 15 MKD
nogcoeAnHeHa aHTeHHa. Kakylo AnWHY 3rekTpOMarHUTHOW BOSHbI MOXET AeTeKTMpoBaTtb
aHTeHHa?

3.2.58

ABneHne MOMHOro BHYTPEHHEro OTPaXeHWs Ha rpaHuue pasgena  ananekTpuKk-BO3gyxX
HabntogaeTca npu yrne nagexHus 65°. Yemy paBHa CKOPOCTb CBETA B TAKOM AMINEKTPUKE?

3.2.59

Jlyy cBeTa nagaeT M3 BO3dyxa Ha Cron AMAnekTpuka. Yemy paBHa CKOPOCTb CBeTa B
ANANeKTpuKe, ecnu Npwu yrne nagexHus B 60° nyy npenomnseTcs nog yrnom B 45°7

3.2.60

Ilyy cBeTa npoxoauT rpaHuuy pasgena AByx cpef U3 OnTUYECKN MeHee NITIOTHOW B ONTUYECKN
Gonee nnoTHyto cpedy. Yron nageHus paeseH 60°, a yron npenomneHus 45°. MNokasatenb
npenomneHnsa nepeon cpegbl 1,4 , Y4eMy paBeH nokasaTesib NPeNoMIEHNss BTOPOK cpeabl?




3.2.61 | Yenosek poctoM 1,75 M Haxoautca Ha pacctosHun 10 m oT ctonba BbicoTonm 5 M. Ha kakom
paccTosHMM OT cebsa OH AOMKEeH FOpU3OHTaNbHO MOSIOXKUTL Ha 3eMro NoCKoe 3epKaro,
4TOObI yBMAETb BEPXYLUKY cTon6a?

3.2.62 | Jlyd nagaeT Ha nnockonapannenbHyto NMAacTUHKY M3 cTekna nog yrnom 45°. MNokasaTenb
npenomneHnsa crtekna 1,6. KakoBa TonwmHa MNnNacTMHKW, €Cnu fnyd nNpu BbIXO4e U3 Heé
CMEeCTUTCH Ha 2 CM OT NepBOHaYasnibHOro HanpaeneHnsa?

3.2.62 | Yron mexay rnaBHOM ONTUYECKON OCbIO NonsipusaTopa v NoCKOCTLI0 Nonsapusaumm nMHENHO
NMonsipu3oBaHHOrO CBeTa, Najawollero Ha nonspu3aTop, coctaenseT 45°. Kakas pons
WHTEHCMBHOCTW CBETa NPOHUKHET Yyepes nonsapusatop?

3.2.63 | lNoa npsimbiM yriom K AnpakuMOHHOM pELLETKE C MOCTOSAHHON PEeLETkM 1 MKM nagaeT nyd
MOHOXPOMaTUYECKOro CBeTa ASIMHOW BOMHbl 475 HM. [Moa Kakum yrnom K peléTtke oyget
HabngaTbCa MakCUMyM BTOPOro nopsgka?

3.2.64 | lNoa NpsiMmbiM yriom K AnpakuMOHHOM pPELLETKE C MOCTOSAHHOW PELLETKM 2 MKM nagaeT nyd
MOHOXpOMaTU4eCKOro ceeta AfiMHOM BOMHbl 520 HM. CKONbKO NOPSAKOB AUdPaKLMOHHBIX
MakcMMyMmoB byaeTt HabngaTbCcsa B 9TOM cny4vae?

3.2.65 | lNog npsmMbIM Yrnom K ANdPakUMOHHOW PeLUETKEe C NOCTOSAHHON pelléTkn 1 MKM nagaet nyd
6enosoro ceeTa. log kakMm yrnom 6yaoyT pacxoauTbeCsl nocne AMPakUUOHHON PELUETKM
NUHUM KpacHOro ceeTa AfMHOW BOMHblI 650 HM M cuHero uBeta AnuvHon BomnHbl 480 HM B
MaKkcMMyMe nepBoro nopsaka?

3.2.66 | Ha ToHKyt0 NMNéHKy C nokasaTtenem npenomrnenns 1,4 nagaet Genbii cBeT nog yrnom 45°.
Mpy Kakom HaMMeHbLUEN TOMLIMHE MIEHKN OTPAKEHHbIE Ny4n OyOyT OKpalleHbl B KpaCHbIN
uBeT ¢ anmHom BosiHbl 700 HM?

3.2.67 | HopmanbHO Ha CTeKnAHHy NNacTMHKY C nokasatenem npernomneHva 1,5 nagaet nyd
O6enosoro ceseta. TonuwmHa nnactuHkn 400 HM. Kakume OnuHbl BONH BUOMMOrO AuanasoHa B
OTPaXEHHOM My4Ke MOXHO HabnogaTtb?

3.3 Tecmbl (mecmoebie 3a0aHusi)
Ne TecToBOE 3agaHve C BapnaHTaMy OTBETOB U NPaBuUiibHbIMU OTBETaMU
3agaHus
dPur3myeckme 0CHOBbI MEXAHWKM

3.3.1 | OBmxeHne maTtepuanbHOM TOYKM MO OKPYKHOCTU C MOCTOSIHHOW MO BENUYMHE CKOPOCTLHO
cnegyet cyuTaThb
(?) paBHOYCKOPEHHbBIM ABMXEHNEM
(?) paBHOMEPHBIM ABVMXXEHMEM
(?) oBWXEHMEM C NepeMEHHbIM YCKOPEHMEM

3.3.2 | MaTepuvanbHasa TOYKa ABMXKETCHA MO OKPYXHOCTU C NOCTOSIHHOW MO BEMNUYMHE CKOPOCTHIO.
JInHenHyto CKOpPOCTb TOYKM yBenuuunuM B 2 pasa. [lpn 3TOM ULeHTpocTpeMuTernbHoe
YCKOpPEHNe TOYKM
(?) yBenuumnocs B 4 pasa
(?) yBenuumnocs B 2 pasa
(?) He uameHunocb

3.3.3 | HavanbHasga casa rapmoHmyecknx kornebaHnn matepmanbHON TOYKKN onpegenseT
(?) amnnutygy konebaHun
(?) OTKNOHEHNE TOYKM OT NONOXEHNS PAaBHOBECUS B HAYasbHbIN MOMEHT BPEMEHM
(?) neprog n YactoTty KonebaHum

3.3.4 | Teno 6poLleHo BepTUKanbHO BBEPX. OTO OABMKEHUE
(?) paBHOMepHOe
(?) paBHOYCKOPEHHOE
(?) paBHO3ameasiIeHHOe

3.3.5 | [IBe maTepuanbHble TOYKN OBMXKYTCA MO OKPY>KHOCTU paguvycoM R, npuvyem OTHOLLUEHME UX

nuHemrHbIx ckopocten Vi/V,=1/2. OTHOWEHME UX LEHTPOCTPEMUTESNbHbBIX YCKOPEHUn a;/ a,
paBHo:

(?) 2

(?) 4

(?)1/2

(?) 1/4




(?) 1

3.3.6

MaTepuanbHas To4ka ABMXKETCA MO OKPYXHOCTU C MOCTOSIHHOW MO BENMYUHE CKOPOCThIO.
JInHeMHyIO CKOpPOCTb TOYKM yBenuuunm B 2 pasa. [lpn 3TOM LEHTpocTpeMuTesrbHoe
YCKOPEHUE TOYKU

(?) yBenuumnocs B 4 pasa

(?) yBenuumnocs B 2 pasa

(?) He n3ameHunocb

(?) ymeHbLUMIiOCh B 2 pasa

(?) ymeHbLUMnoch B 4 pasa

3.3.7

HauyanbHasa dasa rapmoHn4ecknx konedaHmi matepmanbHOM TOYKN onpegensieT
(?) amnnutygy konebaHun

(?) OTKNOHEHNE TOYKM OT NOSOXKEHUS paBHOBECUS B HaYaslbHbIN MOMEHT BPEMEHMU
(?) neprog n YactoTty KonebaHum

3.3.8

Ecnu Ha Teno gencrteyeT cuna F, nepneHamkynsapHas nepemMelueHuto Ax, To pabora aTomn
cunbl paBHa

(?) FAX

(?) F Ax cosa

(?)0

(?) HeT npaBWnbHOro OTBETA

3.3.9

Ecnu TaHreHunansHoe yckopeHue paBHO HYIO ,TO TENO ABUXETCS MO OKPYXXHOCTH
(?) c HyneBoW CKOPOCTbLIO
(?) c NOCTOAHHOW CKOPOCTbLIO

3.3.10

3aKoH coxpaHeHus1 UMNYyrbCca He BbINOMHAETCS B
(?) He 3aMKHYyTOWM cuUCTEME oTc4deTa
(?7) 3amkHyTOM CMCTEME OTCYeTa

3.3.11

3aKoH CoOXpaHeHUs NOMHON MeXaHUYEeCKON SHEPrMN BbINOSHAETCHA B 3aMKHYTOW CUCTEME,
ecrnv mexay Tenamm cucTembl eNCTBYIOT TOMbKO

(?)KoHCepBaTUBHbIE CUMbI

(?) auccrnaTtuBHbIE CUIbI

(?) cunbl nHepumK

(?) HeT npaBWnbHOro OTBETA

3.3.12

Ecnu Ha Teno gencteyeT cuna F, nepneHaukynsapHasa nepemeltennto Ax, To paborta aton
cunbl paBHa

(?) FAX

(?) F Ax cosa

(?)0

(?) HeT npaBWnbHOro OTBETA

MonekynsgpHas duauka n TepmoavHaMmunka

3.3.13

PaboTa B agMabaTtHOM npoLecce CoBepLUaeTCd 3a cyeT
(?) nameHeHunsa macchbl rasa

(?) n3MeHeHnsA BHYTPEHHEW 3Heprum rasa

(?) nputoka Tenna K rasy

(?) HeT npaBWbHOro OTBETA

3.3.14

Mpn yBennyeHnn obbema wnaeanbHOro rasa B 2 pasa M yBenuyeHum ero abcomnoTHon
TemnepaTypbl B 4 pa3a faBneHue rasa

(?) yBenuuutca B 8 pas

(?) yBenuuutcsa B 2 pasa

(?) yBenuumtcs B 4 pasa

3.3.15

AanabaTtnyecknii npouecc - 3To NpoLecc, Npy KOTOPOM

(?) cuctema He coBepLuaeT paboTy NPOTMB BHELLHUX CUM

(?7) BHYTPEHHAS 3HEPrusa cucTeMbl He N3MeHseTCs

(?) He npoucxoanT TennoobMeH Mexay CUCTEMOW U OKpYXKaloLLen cpeaom
(?) TemMnepatypa cUCTEMbI HE U3MEHSIETCH

(?) Hag cuctemon He coBepLUaoT paboTy BHELLHME CUIbI

3.3.16

MNpun yBenunyeHun cpepHen KBagpaTUYHOM CKOPOCTU MOMEKyn uaeanbHOro rasa B 4 pasa
TemnepaTtypa rasa
(?) yBenunumtca B 4 pasa




(?) yBenuuutca B 2 pasa
(?) yBenunumtcsa B 16 pas
(?) He nsmeHutcs

3.3.17

KoathdumumneHT nonesHoro AencTems naeanbHON TEMMNOBOM MalUWHbI MOXET ObITb BblMMCMEH
no goopmyrne

(?) n = QuWQx«

(?)n=1-TJTy

(?)n =TT,

(PN=TJT,—1

3.3.18

MnoTHOCTb MAeanbHOro rasa, TemnepaTtypy KOToporo nsobapHo ysenmumnu B 3 pasa
(?) yBenuuumnack B 3 pasa

(?) yBenuuunachb B V3 pasa

(?) He nameHmnachb

(?) ymeHbwmnacs B V3 pasa

(?) ymeHnbLumnnacs B 3 pasa

3.3.19

CKonbko Mornen rasa Haxogutcs B cocyge oobemom V npu koHueHTpaumm monekyn n (K -
noctosiHHasa bonbumaHa, Na - uncno Asoragpo, R - razoBasi NOCTOsIHHAs)

(?)v = nV/N,

(?) v=nVIK

(?) v=VNp/nR

(?) v=nVIR

3.3.20

3 nprBeaeHHbIX HUXe YTBEPXKAEHUA BEPHO

(?) lMpm HopmanbHbIX YycroBusix 1 Monb rasa 3aHMMaeT OObEM, 3aBUCALLUA OT
MONEKYNAPHOMN Macchbl rasa.

(?) MNMpwn HopManbHbIX YCNOBUSX KOHLEHTPaLMA MONEKYN Y BCEX ra3oB OfMHaKoBa

3.3.21

MakcumaneHoe 3HadeHue K[ TennoBon MalluHbl ¢ Temnepatypon HarpesaTens 500 K un
TemnepaTtypon xonogunbHuka 50 K paBHo

(?) 100 %

(?) 90 %

(?) 70 %

(?) 40 %

(?) 50 %

3.3.22

CKonbko MOMen uaeanbHOro rasa Haxogutca B cocyge obbemom V npu gaesneHun P u
Temnepartype T7?

(?)v = PVINAT

(?)v=PVIT

(?)v = PVRIT

(?) v=PVIRT

3.3.23

YpaBHeHne MeHageneesa-KnanenpoHa ansa naeanbHoOro rasa umeet BUA!
(?) PV =VRT

(?)P = nKT

(?)w =KT/2

(?) HeT NnpaBWnbHOro oTBETA

OnekTpocTaTtmka. [oCTOAHHbIN TOK

3.3.24

Ecnn pOBa anekTpudecknx 3apsda, Haxoddcb Ha pacctosHunm R gpyr oT  gpyra,
B3aMMOJENCTBYIOT B Bakyyme C cunon F, To Ansg Toro, 4Ytobbl cuna B3aMMOAENCTBUSA
ocTanacb npexHen, B BoAe (AManeKkTpuyeckas npoHuuaemocTb Boabl € = 81) aTu 3apsagpl
cnegyet NOMECTUTb Apyr OT Apyra Ha pacCTosHUM

(?) R/9

(?) R/3

(?)9R

(?) 81R

3.3.25

EavHnua nsamepeHus cunbl SNeKTpuYeCcKoro Toka
(?) Amnep

(?) BonbT
(?) Om

(?) ®apan




3.3.26

EavHnua nsamepeHns BenuUmMHbl 3NeKTpUYECKoro HanpsiXXeHus
(?) Amnep

(?) BonbT

(?) Om

(?) Papag

3.3.27

Hanpsp»kKeHHOCTb 3MEKTPMYECKOro Nnonst Mexay nractnHamm niockoro koHgeHcatopa 40 B/wm.
PaccTtogaHne mexay asyma nnactuHamum 0,02 m, HanpskeHne mexay nnactmHamm paBHO

(7) 8000 B

(?)100B

(?)20B

(70,8B

3.3.28

[nsa 3apskeHHOM npoBogawen cdepbl B COCTOAHUM pPaBHOBECUS HaMpPsKEHHOCTb
9NEKTPUYECKOro Nomns paBHa Hyro:

(?) BHE cdhepsbl

(?) BHYTpM ccbepsbl

(?) TonbKoO B LEHTpEe cdpepbl

(?) Ha noBepxHOCTU cdpepbl

(?) H1 B ogHOM TOYKE

3.3.29

Mpn nomelleHnM OM3NeKTpyMKa BO BHELLUHEE 3NeKTpU4eckoe Mnorie OH NonspusyeTtcs, YTo
NPUBOAMT K

(?) ocnabneHunto B HEM 3MNEKTPUYECKOro Nons

(?) ycuneHuto B HEM 3NeKTpMYECKOro nons

3.3.30

Hanps»KeHHOCTb 3NeKTPOCTAaTUYECKOrO NONSA paBHOMEPHO 3apsiKEHHOW 6eCKOHEYHOM
NSI0CKOCTK onpenendaetcs oopMynomn:

(?) E = g/4mregyr®

(?) E = g/4treeor

(?) E = 0/2¢¢,

3.3.31

3Haa gns anekTpudeckoro nons 3aeBucuMmocTtb E = f(X), pasHOCTb MOTeHUuanoB mexay
ABYMS TOMKaMu Nosisi Haxo4aTt no popmyne

(?) Ag = - gradE

(?) A = - JE(x)dx

(?) Ag = g/4TTeer

3ﬂeKTp0MaFHeTM3M

3.3.32

OOC wHOyKuun, BO3HMKaWOWAs B 3aMKHYTOM KOHType, €Cnu MarHWTHbIN  MOTOK,
NPOHM3bIBAIOLWLNA KOHTYP, paBHOMepHO yMeHbliurics ¢ 10 B6 go 2 B6 3a 2 ¢, uucneHHo
paBHa
(?)4B
(?)2B
(?7)8B
(7)6B

3.3.33

90C AavHamomaluMHbl C BHYTPEHHMM conpoTtuBneHnem 1 Owm  (conpoTuBneHvem
NOABOAALLMX NPOBOAOB npeHebpeyb), nuTawowen namny conpotusneHvem 110 Om npwm
HanpskeHun 220 B, pasHa

(?)222B

(?) 330 B(?)

550 B

(?)375B

3.3.34

3Ha4veHne cunbl, AeNCTBYIOLWEN Ha NPOBOAHMK C TOKOM, NMOMELLEHHbI B MarHUTHOE none,
MOXeT BbITb onpeaeneHo no popmyne

(?) F = IBlsina

(?) F = qvBsina

(?) F = gqvBcosa

3.3.35

Ha npamonuHeinHbin npoBogHuK annHon 0,5 M, pacnonoXeHHbln B 04HOPOAHOM MarHUTHOM
none nepneHauKynsapHoO CUOBbLIM NMHMAM, gencteyeT cuna 0,5 H, korga no HeMmy TeyeT ToK
20 A. Yemy paBHa MHOYKUUA MArHUTHOMO Nonsa?

(70,1 Tn

(?)0,04 Tn




(?) 0,08 Tr
(?) 0,05 Tn

3.3.36

KaTywka gnameTtpom d, nmerowas N BUTKOB, HAXOOUTCA B MarHUTHOM Mosie, HanpaBfieHHOM
napannernbHO OCKU KaTyLUKW. l—Iemy paBHO 3Ha4YeHune S,D,C MHOYKUMN B KaTylwlKe, eCln
MHOYKUMA MarHMTHOro NosA 3a BpemMA At paBHOMEpPHO yBenynnacb OT 0 ao B?

(?) (2d®B)/(4NAL)

(?) (2d*B)/(8AL)

(?) (N2d?B)/(At)

(?) (N2d*B)/(4NAL)

(?) (ANB)/(d*At)

3.3.37

KoHTyp paguonpuemMHuMka HacTpoeH Ha u4actoty 1 Mry. EmkocTb koHaeHcaTopa
KonebaTenbHOro KOHTypa NpuemMHuKa, YTobbl OH ObIfT HACTPOEH Ha YacToTy 2 Mru, Hago

(?) yBenuuutb B 2 pasa

(?) yBenuuutb B 4 pasa

(?) ymeHbLWNTL B 2 pasa

(?) ymeHbLwINTL B 4 pasa

3.3.38

Mpn [OencTBMM MarHMTHOrO MOMs Ha [ABWXKYLLYIOCS B HEW 3apsbkKeHHyl 4YacTuuy,
KMHEeTMYecKas aHeprus ee

(?) yBenunumeaetcs

(?) ymeHbLLaeTcA

(?) He nsmeHseTcs

3.3.39

CwvnoBoe gencTeve MarHUTHOrO MOMS Ha KOHTYP € TOKOM | onpeaensieTcs MHAyKUMen nons
B, a Takke Benu4nHom

(?7) MarHUTHOro MOMeHTa KOHTypa

(?) MarHMTHOro CONpPOTUBIIEHNSA KOHTYpPA

(?) MHOYKTUBHOCTBIO KOHTYpa

3.3.40

3Hepr|/1;| MarHMTHOro nonsg, 3aKnt4YeHHoOro B coneHonge, paBHa
(?) W = LI

(?) W = LI?/2

(?) W = Ldl/dt

BonHoBas 1 KBAHTOBas ONTWKA,3NTIEMEHThI CbI/I3VIKI/1 TBEepaoro tena

3.341

[nvHa BonHbI CBETa Npu nepexone 13 cpedbl C abConoTHLIM Nokasarenem npenomneHuns 2
B BaKyyMm

(?) ymeHbLuMTCA B 4 pasa

(?) ymeHbLUMTCA B 2 pa3a

(?) yBenuumtcsa B 4 pasa

(?) yBenuumtcsa B 2 pasa

(?) He nsmeHutcs

3.3.42

3akoH byrepa-JlambepTta (MHTEHCUMBHOCTbL CBETA NpOoLUeLLero cron TonwmHom d)
(?) I=lpcos(wt-dx)

(?) I=locos?(Trd/x)

(?) 1=loexp(-xd)

3.3.43

WN3nyyeHne HarpeToro TBepaoro tena umeet
(?) NnHenyaTbIN CNEeKTp
(?)cnnowHon cnekTp

3.3.44

Mpu yBenuyeHun TemnepaTypbl TBEPAOro Tena MakCMMym CBETUMMOCTH
(?) He MeHsieT YacToTy M3ny4YeHus

(?) yBenuumBaeT 4acToTy U3ny4eHus

(?) ymMeHbLUaeT 4acToTy M3nyyYeHuns

3.3.45

Kakoe BblpaxeHue onpeaenseTt npenesibHbIi Yron MofHOro BHYTPEHHEro OTpaXeHus Ans
ny4ya cBeTa, naywero n3 cpegbl ¢ abConoTHBIM NokasaTenem npenioMneHns n; B cpeay C
abcontoTHbIM NokasaTenem n, (n; 6onbLie ny)?

(?) sina =n,/n;

(?) sina =ny/n,

(?) sina = (n; — ny)/ny

(?) sina = 1/n;




3.3.46

®dopmyna lMnaHka ong TennoBoro U3nyyeHusi, B otnnumMuM ot dhopmynel Penes-[xuHca,
yunThbiBaET

(7) BONHOBYIO Npupoay ceeTa

(7) KopnycKynsipHyto Npupoay ceeTta

3.3.47

OHeprusa oToHa, nornowaemMoro potokatogom, pasHa 5 a3B. PaboTa Bbixoga anekTpoHa 13
doTokaToga paBHa 2 9B; BenuMuMHa 3adepXKUBAOLLEro MoTeHuuana, npu KOTOPOM
npekpaTnuTca POTOTOK paBHa

(?)78B

(?)3B

(?)2,5B

(?7)10B

(?)3,5B

3.3.48

MNpun andpakumm NNoCKMX CBETOBLIX BOSTH HA MPSIMOYrOfibHOW Lenn oopmyna
asing = (2k + 1)N/2 onpegenset ycnosue

(?7) MakcumMyma MHTEHCMBHOCTUM CBeTa

(?) MMHNMYMa MHTEHCMBHOCTM CBETA

3.3.49

MHTEHCMBHOCTb €CTeCTBEHHOro cBeTa, MNajalowero Ha nondpusatop C npeHebpexmmo
ManbiMM MOTEPSIMA  Ha OTpaxeHWe W MOrNoLlleHne cBeTa, Mocne nonapu3aropa
yMeHbLUaeTcs B

(?) n—pas

(?)B 2 pa3a

(?) He meHsieTcs

(?) HET npaBUNBLHOroO OTBETA

3.3.50

Y3kun ny4ok 6enoro ceeta, NpPoxoAasi CKBO3b NPU3My U3 CTekna unuv pyroro npo3pavHoro
maTepuana, pasnaraeTcs B cnektp 6narogaps sBneHuto

(?) ondpakummn ceeta

(?) oucnepcun ceeTta

(?) viuTepdepeHummn ceeTa

(?) nornoweHus ceeta

3.3.51

CooTHowweHne HeonpeaeneHHocTen ["en3eHbepra obycnosneHo

(?) HecoBepLIEHCTBOM M3MepUTENbHbIX NPUOOPOB, MNPOSBAAIOWMMCA MpU  U3MEPEHUU
KoopaMHaT M MMMYSbCOM MUKPOOOBHEKTOB

(?) B3aumogencTamemMm MMKpoYacTumL, C U3MepuTenbHbIM Npubopom.

(?) BONHOBBIMW CBOVMCTBAMU MUKPOYaCTUL,

3.3.51

'mnoTesa ge-bponnga coctouT B TOM, UTO

(?) cBeT nsnyyaeTcsa onpeaeneHHbIMU KBaHTaMun

(?) oBvXKyLWmMecsa YacTuupbl BellecTBa ob6ragatoT BOMHOBBbIMW CBOMCTBaAMM

(?) cBeT nanyyaeTca atToMOM Npu nepexoae ero u3 Bo30yXAEeHHOro COCTOSAHNSA B OCHOBHOE

3.3.52

140. YacTuubl- EPMUOHBLI UMEIOT CMUH PaBHbIN
(?) £h/2

(?)0

(?)th

(?) £2h

3.3.53

Dn3NYECKMIA CMbICI BOMTHOBOM (OYHKLMM COCTOUT B TOM, YTO KBagpaT MOoAynsi BOTHOBOM
dyHKUMM onpedendaeT

(?) aHepruto yactuy,

(?) KoHUEeHTpauumo YyacTuy,

(?) BEpoATHOCTb OBHApPYXeHWUst YacTuL, B JaHHOW 06nacTn NpoCcTpaHCTBa.

3.4 Ok3ameH
Bonpockl 3.4.1 — 3.4.37 npeanaratoTca K paCCMOTPEHUIO HA 3K3aMeHe/3a4yeTe B NepBoOMm

cemecTpe, Bonpocbkl 3.4.38 — 3.4.78 — BO BTOpOM ceMecTpe, a Bonpocbkl 3.4.79 — 3.4.95 — B
TPEeTbEM CEMECTPE.
Homep
TekcT Bonpoca
Bonpoca
34.1 Cuctema otcyeTa. Tpaektopus, ANUHA NyTW, BEKTOP NepeMeLLEHNS.




3.4.2 CkopocCTb 1 yckopeHue. HomanbHoe 1 TaHreHumanbHoe YCKOPEHME.

3.4.3 YpaBHEHNE KMHEMATUKM NOCTYNaTENbHON0 PaBHOYCKOPEHHOIO ABMKEHUS.

3.4.4 Macca un cuna. 3akoHbl HbloTOHa.

345 Yrnosasi CKOPOCTb U YITIOBOE YCKOPEHKE.

3.4.6 YpaBHEeHMe KMHEMAaTUKU BpaLLlaTeNbHOro paBHOYCKOPEHHOIO ABMXXEHUS.

3.4.7 MOMEHT UHepLMKU, MOMEHT CUMbl, AMHAMKKa BpaLLlaTenbHOro ABMXEHUS.

3.4.8 Cwunbl TPEHUS: MOKOSI, CKOMBXEHWUS!, KAYEHWS.

3.4.9 OHeprus, paboTa, MOLLHOCTb.

3.4.10 KnHeTnyeckasa n noteHumanbHas aHeprnm. 3akoH COXpaHeHUs1 SHEPrnn.

34.11 Mmnynbc. 3akoH coxpaHeHUst UMNyIbea.

3.4.12 LleHTp macc.

3.4.13 Ypap abcontoTHO ynNpyrux n Heynpyrmx Tes.

3.4.14 MoMeHT umnyneca.

3.4.15 3aKoH coxpaHeHMs MOMeHTa umnynbsca. 'mpockon.

3.4.16 LleHTpoGexHas cuna n LeHTPOCTPEMUTENBHOE YCKOPEHME.

3.4.17 3aKOH BCEMUPHOrO TAroTEHUS. YCKopeHne cBOOOAHOro nageHus.

3.4.18 3akoH 'yka. [NoTeHumanbHas SHEPrusi CXXaTom NPY>KUHBbI.

3.4.19 YpaBHeHue rapmoHmnyeckmnx konebaxun. MNMepuog. Yactota. AMnnutyga.

3.4.20 [MPY>KMHHBIN, DU3NYECKNA N MaTEMATUYECKUN MAsITHUK.

3.4.21 MocTynaTtbl MONEKYNSIPHO-KMHETUYECKOM TEOPUM UaeaNbHbIX ra3oBs.

3.4.22 [asneHune. MaHomeTp.

3.4.23 Temnepatypa. TepMoMETP.

3.4.24 AbcontoTHas Wwkana Temnepatyp KenbBuHa. NoctosHHaa bonbumaHa.

3.4.25 OCHOBHOE ypaBHEHNE MOSIEKYNSPHO-KUHETUYECKOM TEOPUM naeasibHbIX ra3os.

3.4.26 PacnpegeneHnne BHyTPEHHEN SHEPTMM MOMEKYI ra3a no cTeneHsm cBoodoabl.

3.4.27 PacnpegeneHne Makceensa Monekyn naeansHoro rasa no CKOpocTsaM.

3.4.28 BbapomeTpunyeckoe pacnpegeneHme.

3.4.29 Yuncno Asoragpo. YHuBepcarnbHas rasoBas NOCTOsHHAS.

3.4.30 YpasHeHue KnanenpoHa — MeHgeneesa.

3.4.31 MaeanbHbIV ra3 npy NOCTOSAHHbIX: TemMnepartype, 4aBneHnn, obbeme.

3.4.32 AgunabaTHbIN npouecc.

3.4.33 Tennoémkoctb. KonnyecTso TennoThbl.

3.4.34 lMepBoOe Havyano TepMoguHaMMKN.

3.4.35 Pab6orta rasa.

3.4.36 MpeanbHaga Tennosasi MmawnHa KapHo.

3.4.37 BTopoe Havyano TepMoagnHaMnKN.

3.4.38 3apag. 3akoH KynoHa B3anmogencTBmst TOMeYHbIX 3apsiaoB.

3.4.39 HanpsXéHHOCTb 1 NoTeHUnan anekTpn4eckoro nosisg TO4e4Horo 3apsaa.

3.4.40 CBA3b Mexay HaNPsXKEHHOCTBIO U NOTEHLMANIOM 3NEKTPUYECKOro Nons.

3.4.41 OnekTpocTaTnyeckoe none aunons B Bakyyme. MpuHUMn cynepnosuumu.

3.4.42 Teopema Naycca ansa pacyéta HanpsXXEHHOCTU ANEKTPUYECKOro nosns.

3.4.43 ﬂpmmeHeHm% Teopembl [aycca Kk pacyeTy nonsi TOYEYHOro 3apsna, 3apsbKeHHOM
OEeCKOHEYHOM HUTWN, NITOCKOCTH.

3.4.44 OunnonsHble MOMeHTbLI Monekyn. MNonapusauna onaneKkTpukoB. Tunbl AU3NEKTPUKOB.

3.4.45 OnekTpuyeckas EMKocTb. KoHgeHcaTop.

3.4.46 EMKoCTb nnockonapanienbHOro 1 LMNMHLPUYECKoro KOH4EHCaTOPOB.

3.4.47 OHeprvs anekTpn4eckoro nons.

3.4.48 HanpsixeHnne. ConpoTtusnexue. Cuna toka. 3akoH Oma ans ydacrtka uenmw.

3.4.49 O[C. 3akoH Oma anga nonHown uenu. KM nctoyHuka Toka.

3.4.50 3akoHbl Kupxroda ans pacyérta pasBeTBEHHbIX Lenew.

3.4.51 OneKTpu4ecKnin TOK B MeTansiax, rasax n nonynpoBogHuKax.

3.4.52 MarHutHoe none. 3akoH buo — Casapa — Jlannaca.

3.4.53 Cwuna JlopeHua. Cuna Amnepa.

3.4.54 [BMxeHne To4e4HOro 3apsiga B 0o4HOPOAHOM MarHUTHOM Mnorse.




3.4.55 lMoBeaeHne pamkn ¢ TOKOM B MarHMUTHOM Morne.

3.4.56 3aKoH MosiHOro Toka AN MarHUTHOro Nons.

3.4.57 MarHuTHbIN NOTOK. MHOYKTMBHOCTL. KaTylka MHAYKTUBHOCTW.

3.4.58 3aKOH anekTpoMarHMTHon nHaykumm ®apagest.

3.4.59 AsneHne camonHgykumn. 34C camomHayKuuun.

3.4.60 Tok cmeLleHnsi. Cuctema ypaeHeHun Makcsenna.

3461 KonebatenbHbin  kOHTYp. [OudbdepeHumnanbHoe ypaBHeHue konebaHnn. dopmyna
o TomncoHa.

3.4.62 OneKTpoMarHuTHasi BofnHa B Bakyyme. Bektop YmoBa-lNovHTUHra.

3.4.63 3akoHbI reoMeTpuyeckor onTukK. NokasaTenb NpenomMseHns ceera.

3.4.64 MHTepdepeHUmns cBeTa OT ABYX KOrePeHTHbIX MCTOYHWUKOB.

3.4.65 Ondpakumna Ha AnpakLUMOHHOM peLLETKE.

3.4.66 Monspusauusa ceeta. 3akoH Mantca. 3akoH bprocTtepa.

3.4.67 B3anmogencTeume cBeTa ¢ BewectBoM. 3akoH byrepa-Jlambepra.

3.4.68 Tennooe nanyyenune. 3akoHbl Kupxroda n Credana-bonbumaHa.

3.4.69 3akoH cmeweHuns Buna. Popmynbl Panesa-hxuHca n [NnaHka.

3.4.70 3akoHbl BHelHero ¢ootoadpdpekta. YpaBHeHNE DMHLITENHA.

3.4.71 HaeneHune ceeTa 1 onbIThl Jlebenepa. Addekt KomntoHa.

3.4.72 M'mnotesa age bponns. CooTHoLEHE HeonpeaenéHHOCTEN.

3.4.73 YpaBHeHue WpéauHrepa n domsmyecknin CMbICi BOSTHOBOW (PYHKLMN.

3.4.74 OnEeKTPOH B NOTEHUMANbHOM silnke. TyHHeNnnpoBaHue Yepes 6apbep.

3.4.75 KBaHTOBbIE cTaTUCTUKN Pepmu-[upaka n bose-OrHwTENHa.

3.4.76 MocTynatbl cneumnansHOM TEOPUM OTHOCUTENTbHOCTU DNHLUTENHA.

3.4.77 lMpeobpasoBaHus ckopocten Manunes n JlopeHua.

3.4.78 CnepacTBus cneymnanbHON TEOPUN OTHOCUTENBHOCTH.

3.4.79 PacnpeneneHne bose-OnHLITENHa.

3.4.80 Pacnpegenenune ®epmu- [lpaka.

3481 30HHas _Teopus MonynpoBOAHMKA. BaneHTHaa 30Ha, 30Ha NPOBOAUMOCTW, LIMPUHA

3anpeLLEHHON 30HbI.

3.4.82 [MonynpoBoAHMKOBbIE AETEKTOPLI U3NyYeHUs .

3.4.83 PeHTreHoBCKOE M3nyyeHuve.

3.4.84 CocTtaB sapa 1 9Heprus cBs3u agpa. AgepHble peakuuu geneHnsa n cCuHTesa.

3.4.85 OneMeHTapHbIE YacTuLbl, UX Kraccudukaums.

3.4.86 Tunbl pyHOaMeHTanbHbIX B3aUMOAENCTBUNA.

3.4.87 OnTtnyeckas cnekTpocKonms.

3.4.88 Y®-cnekrTpockonus.

3.4.89 UMK-cnekTpockonus.

3.4.90 CnekTpockonusi KOMOMHALUMOHHOIO paccesiHns CBeTa.

3.4.91 MeToa siAepHOro MarHMTHoro pesoHaHca (AMP).

3.4.92 MeTog aneKkTpoHHOro napamarHMTHoro pesoHaHca (3lP).

3.4.93 PeHTreHo-, anekTpoHO- N HEUTPOHOrpadus.

3.4.94 PeHTreHo-cnekTpanbHbii MukpoaHanus (PCMA).

3.4.95 DOTOINEKTPOHHAA CNEKTPOCKOMUS.

4. MeToguyeckme maTepuanbl, onpegensiowme npoueaypbl OUeHUBAHUSA 3HAHUMN,
YMEHUU, HaBbIKOB 1 (UNKN) onbiTa AeATENbHOCTU, XapaKTepU3yroLwmx 3tTanbl
c¢hopMMpoBaHNA KOMNETEHLIUN.

Mpoueaypbl OLEHMBAHUSA B XO4€ U3yYeHUs ANCUMNIANHBI 3HAHUW, YMEHUI N HABbLIKOB,
XapakTepuayoLwmnx atanbl GopMUPOBaHUSA KOMAETEHLNIN, PErNaMEHTUPYHOTCS MOSNOXEHUAMN:

-MN BI'YUT 2.4.03 MNonoxeHne 0 KypCcoBbIX, 3K3amMeHax 1 3a4eTtax;

- M BIrynut 4.01.02 lNonoxeHne 0 peNTUHIOBOWN OLIEHKE TEKYLLIEN YCNEBAEMOCTH.




5. MeToaunyeckue MaTepualnbl, onpegendowme npoueaypbl oueHNBaHuA 3HaHUW, yMeHMﬁ, HaBbIKOB U (VIHVI) onbiTa

AEeATeNbHOCTU, XapaKTepuyrowWmx atanbl POpMUPOBaHUA KOMMETEHLUMN.

OnucaHue nokasarenen n KputepueB oueHNBaHUA KOMMNeTeHUUN Ha Pa3fINYyHbIX 3Tanax ux (*)OpMVIpOBaHVIH, onuncaHue

LWKan oueHUBaHUA ANA KaXAoro pesynbTata 06y4YeHusi No gucumnnnuHe/npakTuke

MNpeomet Kputepun LLikana oueHnBaHus
PesynbTaTbl 06y4yeHusa no
OLEHKM MokasaTenb OLIEHMBaHUS
aTanam hopMMpoBaHUA Akagemunyeckasi oLeHka
_ (MpoAayKT nnu OLEHMBaHMS | COOPMUPOBAHHOCTU YpOBEHb OCBOEHUS KOMMNETEHLNN
KOMMNeTeHL I - unu 6annel
npouecc) KOMMNeTeHUun
OriK-1
3HATb: ocHOBHbIE JTabopaTtopHbie YCTHbIV
YkasaHbl B n. 4.1 OtnnyHo / 5 OcBoeHa
durandeckne ABrneHns n paboTbl oTBeT
3aKOHbI, OCHOBHbIE NMcbMeHHbIN
PeweHune 3apay YKka3aHbl B 1. 4.2 Xopouwlo / 4 OcBoeHa
durandeckne BENNYNHbI 1 oTBeT
KOHCTaHTbI, NX McbMEHHbIN
TecTupoBaHue YkasaHbl B 1. 4.3 YposneTtsoputenbHo / 3 OcBoeHa
onpeaeneHne n BENNYMHbI OTBEeT
N3MEpPEHUs], OCHOBHbIE
NPUHLUWNBI OpraHn3aLnm YCTHbIN HeynosneTtBopuTenbHoO /
P P Ok3ameH YkasaHbl B 1. 4.4 He ocBoeHa
domanyeckoro oTBET 2
3KcnepumMeHTa
YMETb: npumeHaTb .
P JTabopaTtopHbie YCTHbIV y 41 OtnnyHo / 5 OcBoeHa
- KasaHbl B . 4.
dm3nKo-maTeEMaTUHECKME paboTbl oTBeT
METOAb! ANA PELIEeHNs Xopoulo / 4 OcBoeHa
npakTn4eckmnx 3agad B p MucbMEeHHbIN y 49
LUEeHN Y KasaHbl B n. 4.
obnacTn TEXHUYECKOro elieHne sana oTBeT asa
YposneTtsBoputensHo / 3 OcBoeHa
perynupoBaHus un
MeTponornm ¢
NpUMEHEHNEM
CTaHOapTHbIX
. YCTHbIN
NporpamMMHbIX CPEACTB; HeynoBneTBopuTenbHoO /
OK3aMeH oTBET YkasaHbl B 1. 4.4 ya p He ocBOeHa

NPUMEHATbL COBPEMEHHbIE
dmanyeckne TeXHoOornm
npu obpaboTke K
nepegaye gaHHbIX

2




BJINAOETb: npnmeHeHnem
CTaHOapTHbIX
nporpaMmMHbIX CpeaCcTB B
o6nacTu TeXHN4eckoro
perynupoBaHus un
MeTponoruu;
3PP EKTUBHBLIM
npyMeHeHneM
COBPEMEHHbIX (hn3n4eckmx
MeToaoB

JTabopaTtopHble YCTHbIN OtnnyHo / 5 OcBoeHa
YkasaHbl B . 4.1
paboTbl oTBeT
Xopowo /4 OcBoeHa
[MMcbMeHHbIN
PeweHwne 3agay YkasaHbl B . 4.2
oTBEeT
YposneTtBoputenosHo / 3 OcBoeHa
YCTHbIN
3Ok3ameH YkasaHbl B . 4.4 HeynoBneTBopuTenbHo /
oTBeT He ocBoena
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