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1. IEJIM ¥ 3AJTIAYY OCBOEHU A YUYEFHOM JUCIHATIINHBI:

U3YYUTHh OCHOBBI (DM3HUKH, HAYYUTh CTYICHTOB IPUMEHSTH 3HaHUS (PU3UKHU NP PEIICHUH 33124
B 00J1aCTH, /1€ OHM clienuaIn3upyroTcsi. CTyAEHT JOHKEH T03HAKOMUTBCS C HEKOTOPBIMU
METOJaMH, IPUMEHAEMBIMU K ONMCAHHUIO HAOIIOAaeMBIX (PM3UYECKUX SABICHUN U IPHOOpECTH
HaBBIKM CAaMOCTOSTEIIHBIX HAYYHBIX MCCIIEOBAaHUH, BKIItOYast (OpMUpOBaHIE HABBIKOB
U3YYEHHUS HAy4YHOU (PU3UUECKOM TUTepaTyphl.

2. MECTO YYEBHOM JUCHUILIMHBI B CTPYKTYPE OIIOII
Jannas nucuuiunza (b.1.010). peanusyercs B paMkax 4acTu 00sA3aTeNbHbIX AUCUUILINH bioka
b5.1.0.10
Hucnurnnuna uzydaercs Ha 1 kypce B 1 cemectpe.

Kypc ¢usuku ¢opmupyer y cTyaeHTa NpelcTaBiieHHEe O (U3MKEe KaK Hayke, MMEoLIei
9KCHEPUMEHTAJIbHYI0 OCHOBY, 3HAKOMHUT C BaXHEUIIMMHU (PU3MUYECKHMMU OTKPBITUAMH, HJIESIMH,
NOHATUAMH, TeopusMu. B Xome wu3ydeHHs (GU3MKHA Yy CTYIEHTOB (OPMHPYETCS HaydyHOE
MHUPOBO33pEHHUE, LEIOCTHOE INPEJCTABICHUE O Mpoleccax M SBICHUSAX, NPOUCXOASIIUX B
npupose. Y HUX pa3BUBAETCS MOHUMAaHHE BO3MOXHOCTEH COBPEMEHHBIX HAYYHBIX METOJIOB
MO3HAHUS, HEOOXOAUMBIX JUIsl pEIICHUs 3a/1ad, UMEIOIUX €CTECTBEHHOHAYYHOE COJIEp)KaHue U
BO3HHUKAIOIIMX IPH BBHIMOJHEHHH NPOPECCHOHATBHBIX (YHKIHMNA. Y CTYIEHTOB JOJIKHBI
CIIOKUTBCSI TIPEJCTABICHHUS O TPAHHUIAX MPUMEHUMOCTH (DU3MYECKHX TOHSATHH, 3aKOHOB W
MoJieJIel MEXaHWKHU, MOJIEKYJSIPHON (PU3UMKHU, TEPMOJMHAMUKH, DJIEKTPHUUECTBA, MAarHETH3Ma,
ONTUKA W AaTOMHOW (U3MKH, YMEHMS OLCHMBATh CTENEHb JOCTOBEPHOCTH Ppe3yJbTaToB,
MIOJIyYEHHBIX C [IOMOILBIO SKCIIEPUMEHTAIBHBIX WIIM MaTEMaTUUECKUX METO0B UCCIIEJOBAHHM.
Tabmmpna 1. Ceasp mucuuminHbl «®u3nKa» ¢ NpelIeCTBYIOIMMH JHCHUIUVIMHAMA W
CPOKH MX H3yYeHHUSs

Taﬁ.mma 2. Ca3b AUCHUIIIMHBI «Pu3uKa» ¢ mocjeAYIOIMMHU JUCHUIVIMHAMUA U CPOKH HX

H3yUYeHUs
Kon guctmmmunel | IMCUUIUIAHBL, CAEAYIOINE 33 JUCIUILIMHON Cemectp
«Duzukay
B1.0.09. XuMmus 1,2,3

Taoauna 3.CBa3b TUCHUILIHHBI «PH3HK2» €O CMEKHBLIMHU TUCIUATILINHAMH

Kon aucrprmivsb! JIACIMILINHBL, CMEKHBIC C AUCHUILUIMHON «DU31Kay) Cemectp

B.1.0..07 Maremartuka 1

3. Pe3ysibTaThl 0OCBOEHUS AUCHHUILIMHBI (MOAY/IsA) «PU3HKaY.

[Iponecc M3ydyeHHUs AUCLHUMILIMHBI HanpaB/jeH Ha (OpPMHUpPOBaHHE 3JIEMEHTOB CJeAYIOLIMX
koMmIeTeHUUH B cooTBeTcTBUM ¢ PI'OC BO no laHHOMY HanpaBJIeHUIO:
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Ta6saunna 3.1.

MaTpuia cBs3U KOMIleTeHIIMH, OPMUPYEMBbIX HA OCHOBE U3yYEHUS JUCHUIINH « DU3UKa», C

BpEMEHHBbIMHU 3TAallaMH OCBO€HHA €€ COAePpXKaHUA

KomneteHuuu: OMNK-1, OMNK-4.

OMnkK-1

CnocobeH pewaTb
TUNOBbIE 33434U
npodeccnmoHanbHOM
0eATeNbHOCTN Ha OCHOBE
3HAHWI OCHOBHbIX
33aKOHOB MaTeMaTUYECKMX
N eCTeCTBEHHbIX HayK

C NPUMEHEHUEM
MHGOPMALMNOHHO-
KOMMYHUKALMOHHbIX
TEXHONOTUI

3HaThb:

- OCHOBHble MOHATMA U MeToAbl PyHAAMEHTANbHbIX Pa3aenoB
MaTeMaThKK, Heobxoanmble B NPodeccMOHaNbHON AeATENbHOCTH;

- OCHOBHble 3aKOHbl eCTECTBEHHOHAYYHbIX AUCLMNANH A1A pelleHns
CTaHAAPTHbIX 33434 B 061acTM npodeccnoHaibHON AeATENbHOCTY;

- NPUHLMMNbI, METOAbI M CPEACTBA PELIEHMA CTAaHAAPTHbIX 33434
npodeccMoHanbHON AeATENILHOCTU Ha OCHOBE MHPOPMALMOHHOM U
6mbnnorpacdmyeckon KynbTypbl C NPpUMEHEHMEM MHPOPMALMOHHO-
KOMMYHMKaLMOHHbIX TEXHOJIOTUI 1 C Y4ETOM OCHOBHbIX TPeb0oBaHU
MHbOpPMaLMOHHOM 6e3onacHoCTH

YmeTb:

- UCMO/Ib30BaTb MaTeMATUYECKME METOAbI A1A pPeLleHnA
NPWKNagHbIX 3a4aY;

- YNTaTb Hay4YHYIO INTEPATYPY NO CBOEM CNELNANbHOCTH,
NCMNO/b3YHOLLYO MaTeMATUYECKMIA annapar;

- MPUMEHSATb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ANCLMMANH
ONA pelleHns CTaHZ4aPTHBIX 33434 B 061acT npodeccnoHanbHoM
AeATeNbHOCTU.

- pewwaTb CTaHAAPTHbIE 334a4M NPodeccUoHaNbHON AeATENBHOCTU Ha
ocHoBe MHOoPMaLMOHHOWN U Brubanorpadryeckomn KynbTypbl C
npumeHeHnem MHGOPMaALNOHHO-KOMMYHUKALLMOHHbIX TEXHONOMMIA U
C Y4ETOM OCHOBHbIX TpeboBaHUI MHPOPMALMOHHON 6€30MaCHOCTH

Bnapets:

- MaTeMaTUKOCTaTUCTUYECKUMM MeTOZaMK 06pPaboTKm
3KCNEPUMEHTA/IbHBIX AAHHbIX;

- HaBblKaMM MCNO/Ib30BAHMA OCHOBHbIX 3aKOHOB
€CcTecTBEHHOHAYYHbIX AUCLMNANH ANA PeLleHns CTaHAAPTHbIX 3a4au
B 06/1acTh NpodeccMOoHaNbHOM AeATeNbHOCTH;

- HaBblKaMM NOArOTOBKM 0630p0OB, aHHOTALLMI, COCTaBNEHUA
pedepaTos, Hay4HbIX 4OKAa40B, NybanKkaumin, n bubamorpacdumm no
Hay4YyHO-UCCefo0BaTeNbCKOM paboTe ¢ yueTom TpeboBaHUM
MHbOpPMaUMOHHONM be3onacHoCTH

OMK-4. CnocobeH
peannsoBaTb TEXHOIOTUU
1 060CHOBbIBATb UX
npMMeHeHue B
npodeccnoHanbHoOM
AeATeNIbHOCTH

OMMK-4.1 3HaTb: cOBpeMeHHble TEXHON0TNK NpodecCcMoHaIbHOM
OeATeNbHOCTH

OlMK-4.2 YmeTb: peann3osBbiBaTb COBPEMEHHbIE TEXHONOMMU U
060CHOBbIBATbL UX NPUMEHEHUWE B NPOdeCcCMOHaNbHON AeATENBHOCTH
OMMK-4.3 Bnagetb: HaBblkaMn 060CHOBAHUA U peann3aLmm CoBpemMeHHbIX
TEXHONOTUI B NpodeccMoHabHON AeATeIbHOCTH




4. O6bEM AUCLUNAUHDI U BUADbI Yy4ebHoii paboTbl

Bupg yuebHoM paboTbl Bcero CemecTpbl
4yacoB/3a4eTHbIX eAnHUL, 1

O6uwasn Tpya0eMKoCTb 144/4 144

AVNCLMNAWHBI

AyANTOpPHbIE 3aHATUA 52 52

Nekuunn 36 36

MpaKTnyeckne 3aHatma (MN3) 16 16

CamocTonTenibHan paboTa 65 65
Bua MTOroBoro KOHTpPoONA 27 9K3ameH
MHTepaKTUBHbIE Yacbl 16 16

4.1. Conep:xanue TMCUMIJIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM (TeMaMm) ¢

YKazaHueM OTBE€ACHHOI0O HA HUX KOJIMYECTBA aKaACMUYCCKUX YaCOB U BU/10B

Y4eOHBIX 3aHATHI

3.2. Pazoenvl oucyuniunvl u mpyooemKoCcnb no 8UOAM Y4eOHbIX 3aHAMUL (8 AKadeMuuecKux 4acax)

Ne Ilepedens pa3nenos U TeM
y4eOHOro MaTepuaia

Kpatkoe conepxanue TeMbl
(OCHOBHBIE TIOHSITHS)

Bunet u popmbl
CaMOCTOSITEIIbHOM
paboThI

1 | duinuecKHe OCHOBBI
MEXAaHUKH

1.1. OcHOBBI KHHEMATUKHA
1.2. OCHOBBI TUHAMUKH
1.3. 3akoHkl COXpaHEHHUS
B MEXAHUKE

1.4. Oaementer CTO

O01ve creneHus o
neuxkeHnn. HenaBHOMEpHOE

OpSIMOJIMHEMHOE
NIIBIDKEHHE. Kpuonunerinoe
JIBIDKCHHE

3akounl nuHamMukn. Cujibsl B
mounorne. [Ipumenenne
3aKOHOB
TAHAMUKH.
Nmnviee Tema. 3akoH
COXDAaHEHWS UMITVIIbCA.
Pabora v sHEDTHSL.
3aKk0H COXDAHEHUS
MEXAHWYECKOW DHENTHUH.
TThumMenedne 3aK0OHOR
COXNAHEHUS B MEXAHHUKE.
OCHOBHBIE TTOJIOKEHUS
TEONUN OTHOCUTEIILHOCTH.

IlonroToBUTHCS K
KOJUTOKBHVMY TIO
TEME:
«Duznueckue
OCHORBI
MEXaAHUKN.
Pewumn 5 3a0au no
MexaHuxKe
Boinoanums 3

J1abopamopvle
pabomuwl

Crencrsus,
BBITEKAIONIME M3  IOCTYJIAaTOB
TEOPHUH OTHOCUTEITHHOCTH
2 OCHOBBI MOJIEKVJIIDHOM OcHoBHBIE noJiokeHUus U | [lonroToBuThes K

GbU3HKHM ¥ TEDMOIUHAMHKH | DKCIIEDUMEHTAILHOE KOJUIOKBUVMY TI0
2.1. MonekvispHo- 000CHOBaHME MOJIEKVIISIDHO- TEME:
KHUHETHYECKasi TEOpUs KUHETUYECKOU Teonnn. | «OCHOBBI
BEILIECTBA B3anmoneiicteue MOJIEKVII. | MOJEKVIISIPHON
2.2. OCHOBBI UneansHniii Ta3. Kunermueckas | GHU3HKH U
TEDMOIUHAMHUKH. TEOpHsI UIIEeaTbHOTO Ta3a. TEPMOJIUHAMUKH .

2.3.ArperatHbic B Ga3oBbie

Tennora u pabora.

4




MePEXO/IbI.

TepMoIrHAMUKA UIEATEHOTO
rasza. HeoOnatuMocTh TEII0BBIX
MIPOIIECCOB.

IlonsTue 0 (ha3oBBIX
MIPEBPALLICHUAX. Juarpamma
COCTOSIHUS BeIllecTBa. PeanbHBIN
ras. Kungkoe COCTOSIHHE.

KpI/ICTaJ'IJ'II/I‘leCKOG COCTOsAHHUC.

Pewumn 5 3a0au no
MexXaHUuKe
Boinoanums 3

nabopamoptvie
pabomol

OCHOBBIJIEKTPOAMHAMMKHI
3.1. DnekTpuueckoe nojue

3.2. I[locTOSSHHBIH
ANEKTPUYECKUN TOK
3.3. DiaexToUUeCcKii TOK B

Pa3IMIHbIX Cpeaax

3.4. DneKTpoMarHeTu3mM

DIEKTODUYECKAM 3aDI.
CBoiiCcTBa DIIEKTDUYECKUX MMOJIEH
N UX CHIIOBLIC XapaKTepI/ICTI/IKI/I.

DHepreTu4ecKas
XanaKTEDUCTUKA
3JIEKTDUYECKOIrO HOJIS.
DIeKToUYecKUi TOK UM €ro
OCHOBHBIE XanaKTEDUCTHUKH.
3aKOHEBI HOCTOSTHHOTO
3IIEKTDUUYECKOTO TOKA.
DIIEKTOUYECKUE nenu C
OCJIEIOBATEIBHBIM u
nanauieIbHbIM COETMHEHUSAMU
MIPOBOIHHUKOB.

DexTpuyecKas

IIDOBOIMMOCTH B METAJLIaX.
DIIEKTOUYECKUI TOK B
JIIEKTDOIUTAX. DIIEKTDUYECKUI
TOK B razax. DJIEKTDUYECKUAI TOK
B BaKVVMe. DJIEKTDUUECKUI TOK
B IIOJIVIIDOBOIHUKAX
MarunuTtHoe 10J1e U ero
OCHOBHBIE XaDAKTEDUCTUKH.
JlelficTBE MArHUTHOTO II0JIS HA
ODOBOIHUK C TOKOM. JIBH)KeHUEe
JIEKTDUUYECKUX 3aDSIOB B
MAarHUTHOM I10j1€. MarduTHbIE
CBOIICTBA BEIIECTBA.
VHIVKIIMOHHBIE TOKH U UX
3aKOHOMEPHOCTH

IlonrororuThes K
KOJJIOKRHUVMY TI0
TEME:
«OCHOBBI
ANEKTDOMTUHAMUKUN.
Pewmmn 5 ra0auy.
Boinoanums 2

J1abopamopHble
pabomol

OnrTuka.

CseToBble BOJIHBI. PazButne
MPEJCTAaBICHUN O IPUPOJIE CBETA.

OTpaxeHMe W  IPEIOMIICHUE
CBeETa. Bosnosrie CBOMCTBA
CBeTa.

Boinoanums 2

1abonamopHwle
pabomol

KBanToBas ¢uszuka4.l.
KBanToBEIe cBOICTBA cBETA.
4.2. ®duszuka aroma.

4.3.®u3uka aTOMHOTO
SJIpa U DJIEMEHTAPHBIX
YaCTHUILL

TemmoBoe U3IVUEHHE.
dorordbdexr. KBanrosas
runoresa Ilimanka. YpaBHeHue
Ownuaireiina. JlaBiedue ceera.
Omneitell1.H.JIeGenena.
JInajekKTUYECKOE EIUHCTBO
BOJTHOBBIX U KODITVCKVIIIDHBIX
CBOWCTB. Mounens aToma 1o
Pezendonnv. [loctviars! bopa.
Jla3zensl - ICTOYHUKHT
KOTEPEHTHOI'O U3JIYIECHHUS.

OO0mme cBegeHUsT 00 aTOMHBIX
sipax. EcrecTBennas
PaTMOAKTUBHOCTb.

BryTpusiiepapie mporecchl M ux

IlonroToBuThCS K
KOJUJIOKBUVMY TI0
TEME:

«KRranToBag
hmznkay.

Pewuumn 5
3za0au.TToozomoeumo

pegepam
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MPOSIBJICHUE. ®dusuka
OJICMCHTAPHBIX YaCTHUI]




Tabauua 3.3. PacnpeaeneHune yuye6HbIX HacoB N0 TeMaMm U BUAaM y4ebHbIX 3aHATUA

Pasaen, Tema nporpaMmbl y4ebHoM

TpyaoemKocTb (4ac)

ANCUUNUHBI
Bcero B Tom uncne no Bnagam y4ebHbIx 3aHATUM
Nexkuun CemuHapesl, JNlabopaTtopHble
npaKkTu4yeckmne paboTbl
3aHATUA
Paspgen 1. MexaHuKa 18 12
Tema 1 Beencune. Kunematuka 2 2
MaTtepualibHOM TOUkH. JluHaMuka
MaTepHabHON TOYKH.
Tema 2. 3aKOHBI COXpaHEHUs 4 2
Tema 3. JIBUKEHHUE TBEPJOTO TENA 2 2
Tema4. Kosebanus ¥ BOJIHBI 2 2
Tema 5. CrienmanpbHasg TeopHs 2 2
OTHOCHUTEJIBHOCTH.
Tema 6.[1BuKeHne XKNAKOCTU M rasa. 2 2
Paspen 2. MonekynspHas pu3uka u 6 6
TEPMOAUHAMUKA.
Tema 1. OCHOBHBIE ITPEICTABICHUS 4 2
MOJIEKYJIIPHOKUHETHYECKON
TEOpUU
Tema 2. PeanbHBIE Ta3bl, )KUIKOCTH 4 2
U KPUCTAIIBI
Paspen 2 «9nekTpuyecTso n 17 12
MarHeTmsm»
Tema 1. DIEKTpOCTATHKA 4 2
Tema 2. IlocTOSHHBII TOK 4 2
Tema 3. DIEKTPOHHBIE U HOHHBIE 4 2




SABJICHUA

Tema4.IlepeMeHHbII
3JIEKTPUYECKHUMN TOK

Tema5. MarauTHoe noJie

Temab. DiekTpoMarHuTHas
WHTYKITHS

Pasznea 3 «OnTuka. AToMHas U
siaepHasi GU3NKa)

17

12 5

Temal Pa3Burtue B3rIs110B Ha
npuponay csera. [llkana
3JIEKTPOMATrHUTHBIX BOJIH.
OnTudecKknuii ¥ BUAUMBIN
JIMara3oH AJIE€KTPOMarHUTHBIX
BoJIH. CKOpPOCTh CBETa.

Tewma 2. Buemnuii otodddekr.
YpaBHeHue DUHIITEHHA 114
dhoTodddekra. Dpdexr
Komnrona. /laBiienue cBera.
®oT1oHbl. CEKTPhI U3TyYEHUS U
MOTJIOIICHUS AJ11 aTOMOB U
Mosekyi. @opmyina banemepa

Tema3. DneMeHTHl KBAHTOBOM
MEXAHUKH.

Utoro ayanuTOpHbIX Yacos

52

36 16

CamocTonATenbHan paboTa CTyAeHTa, B
TOM umncne:

- B ayautTopuun noa KOHTpoiemMm
npenoaasartena

- KYpCOBOE NPOEKTUPOBaHMeE
(BbINONHEHME KYpCOBOI paboTbl)

65

52

9K3ameH

27

Bcero yacos Ha ocBoeHue yqe6Horo
maTtepuana

144

dopmbl TEKYLLETO M pyBeKHOTo KOHTPOAA
NoAroToBAEHHOCTU 0byYatoLLeroca:

3awmTa nabopaTopHbIX PaboT, KOHTPObHbIE

pa 60Tbl, TeCTbl, 3K3aMeH.

5. IlepeueHb y4eOHO-METOAUYECKOTO 00ecreyeH s JAJIsl CAMOCTOSITEJIbHOI padoThl 00y4aromMXcs 1Mo

JUCIHUILIHHE



a. Yuebno-memoouuecxkue nocobus
MeToauyeckue yka3aHUs K BBITOJIHCHHIO JIA0OOPaTOPHBIX PabOT pa3MelieHbl Ha caiTe (U3HYECKOTO
dakynbTera. Pexxum mocryma: http: //physic.kemsu.ru/viewpage. php?page_id=35 8

5.1. Tunoesuvie KOHmpOoJ/ibHble 3a0aHus UIU UHbLE mamepuaiibl

3awuma nabopamoproii pabomwi (npumep 80NpoCcos OJis 3auumsl
1abopamopHulx pabom,).

1. [aiite ompexaeneHue (QU3MYECKUX BEIMYMH, HEOOXOAMMBIX JUIS OIMCAHUS BPAIIATEIBHOIO JBMXKCHUS Tel
(YriioBoro nepemeleHus, yriioBoil CKOpoCTH, YIJIOBOTO YCKOPEHHUS), M YKaXKUTE UX €IUHULIbI H3MEPEHUS.

2. KakoBO pacrojioXCHHE B IPOCTPAHCTBE BEKTOPOB YIJIOBOTO MEPEMELICHUS, YIJIOBOH CKOPOCTH, YIJIOBOTO
yckopeHus?

3. Jlaiite ompejeneHre MOMEHTa CHJIBI OTHOCHTEIBHO HENOIBHXKHOM TOYKHM, MOMEHTA CHJIBI OTHOCHUTEIBHO
HenoABMKHOM ocu. Kak ornpenensercs: HanpaBieHHEe MOMEHTA CUJIbI?

4. Yro Takoe MOMEHT MMITYJIbCa MaTepHaIbHOW Touku? TBepaoro tena? Kak ompenensercs: HanpaBiIeHUE MOMEHTA
UMITyJIbCa?

5. aiite omnpeeieHue MOMEHTA HHEPIUH (VI SAMHUYHON MaTepUaibHON TOUYKH, CUCTEMbl MATEPUAIBHBIX TOYCK U

TBEPJIOTO TEIIa).

Chopmynupyiite 2-if 3axkoH Hpr0TOHA /711 MOCTYNATENFHOTO U BPAIIATEIbHOTO TBUKCHHM.

KakoBa pons MOMeHTa MHEPLIUU BO BpaIlaTeIbHOM JBUKCHHUH?

Yro 0011ero, ¥ KaKOBO pa3IMuue B MOHATUAX «MACCa» U «MOMEHT HHEPIHUN»?

Kak MoxHO omnpeneiauTb MOMEHT MHEPLUU Tejla OTHOCUTENIBHO IPOU3BOJIBHON OCH, €CJIM U3BECTEH €r0 MOMEHT

MHEPLHUH OTHOCUTENIBHO OCU CUMMETPUH, NTApaIIENIbHON NPOU3BOIBHON OCcu?

10. TTyreM npsIMOTO COIMOCTABIICHHS TOKKUTE, YTO BHIPAKEHHUSI OCHOBHBIX 3aKOHOMEPHOCTEH IS MOCTYNATEIbHOTO
U BpalllaTeJIbHOTO ABM)KEHUN UMEIOT OJIHY U Ty K€ MaTeMaTH4ecKyro (popmy.

11. OnumuTe SKCHEPUMEHTATBHYIO YCTaHOBKY (MasTHUK OOepOeka) M mpuBeAUTe (GOPMYJBI Ui ONpPEACICHUS
JMHEWHOTO U YIJIOBOIO YCKOPEHMS 3aKPETUIEHHOTO Ha KOHIIE HUTH Ipy3a, a Takke (GOopMyIIbl UIs CUIIbl HATSXKEHUS
HUTH | Bpararomero Momenta. O0bacHUTE, Kak onyueHa ¢opmyna (16).

12. KakoBo HampariieHre MoMeHTa cuibl T, packpyduBaroriero mastHuk O6epoeka (puc. 4)? KakoBo HampaBieHue
MOMEHTa CUJI TPEHHsI, IEHCTBYIONINX Ha OCh MAsTHHUKA CO CTOPOHBI MOAIIUITHUKOB?

13. Kak MOKHO paccyrTaTh MOMEHT HHEpIUHU MasiTHHKa OOepoOeka?

14. B uyem 3akirouaercsi (hpu3MUecKas CYIIHOCTh 3aKOHAa COXpaHEHHs MOMEHTa MMmynbca? B Kakux cuctemMax OH
BbINoJHsAeTCs? [IpuBeaguTe mpuMepsl.

15. JlaiiTe omucaHWe OCHOBHBIX MOJCNICH MEXaHWKH: MaTepHallbHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, CIUIOIIHAS

cpena. [IpuBeaure npuMepsl, B KaKUX CIy4asiX MOXKHO MPUMEHSTh MOJI€]b MaTepPHAIbHOM TOUKH, a B KaKUX CIydasix

3Ta MOJeJIb HEePUMEHHUMA.

16. Yro Takoe myTh, epeMeIeHne, TPACKTOPHs?

17. Tlepeuncnure criocoObI OMUCAHUS MEXaHUIECKOTO JIBM)KCHUSI.

18. [aiite onpeneneHus cpeqHel CKOPOCTH, MTHOBEHHOH CKOPOCTH; CPETHETO U MTHOBEHHOTO YCKOPEHUS. 3aluIInTe

BBIPAXEHUS /1711 BEKTOPOB MIHOBEHHOM CKOPOCTU M YCKOPEHHUS B Pa3JI0XKEHUH 110 OpTaM KOOPIUHATHBIX OCEH.

19. KakoBbl CBOICTBa BEKTOPOB CKOpPOCTH W ycKopeHus? [IpuBenuTe BBIpakeHHS JUIi TaHTCHIUAIBHOTO H

HOPMaJIbHOT'O YCKOPEHHUS.

20. Kakoe nBuxeHHE Ha3bIBACTCSI PAaBHOMEPHBIM, a KaKoe - paBHOYCcKopeHHbIM? [IpuBeinTe 3aBUCHMOCTH BEKTOPOB

CKOPOCTH U IIEPEMEILEHUS OT BPEMEHHU JUISl 3TUX JBUKECHUM.

21. MartepuanbHasi TOYKa JBIDKETCS MO OKPYKHOCTH (CM. o pucynok). Kak

HamnpaBJI€H BEKTOpP €€ JIMHEHHOHW CKOPOCTH? YIJIOBOH N cKopocTH?

KakoBa cBsi3b MEXIy BEKTOPOM JIMHEHHOW CKOPOCTH U BEKTOPOM

YIJIOBOUM CKOPOCTH?

22. Chopmynupyiite 3akoHbI HpIOTOHA. f
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23. B 4em 3akimroyaeTcsi MPUHIIMIT HE3aBUCHMOCTH JICHCTBHSI CHII?

24. Yro Takoe Bec Tena? B yem orimyme Beca Tea OT CHIIBI TSHKECTH?

25. Kak 00bsICHUTh BO3HUKHOBEHHE HEBECOMOCTH ITPU CBOOOHOM MaICHUH?

26. N3BecTHO, YTO CWJIa TATOTEHHS MPOMOPIMOHANIbHA Macce Tena. [lodeMy jke TSDKENIoe Teslo, €CIM Ha HEro
NEMCTBYET TOJNBKO CUJIa TSKECTH, HE MaJaeT ObICTpee JIeTKOro?

27. TlokaxuTe, YTO CUIIbI TATOTEHUSI KOHCEPBATHBHBI.

28. YUeMy paBHO MaKCHMMAJIbHOE 3HAUCHHE TMOTCHIMAIBHON SHEPTUH CHUCTEMBI U3 JBYX TEJ, HAXOMIAIIMXCSA B IOJC
Tarorenus? Korga ono mocturaercs?

29. Kakoe BiusiHUE Ha pe3y/ibTaT U3MEPEHHUI OKa3bIBaCT HE YUYUThIBAEMasi HAMH CHUJIa TPEHUsI B ocHu Oioka?

30. Yro Ha3bIBaeTCs MexaHHUECKOM cuctemoii? Kakas crcrema sBIsSETCS 3aMKHYTOM?

31. [aiite onpenelieHns KHHETUYECKON M OTCHIMAIbHOM sHepruu. [1o kakum popmyliaM BEIYUCISETCS
KMHETHUYECKasi HEPIUsl IOCTYNATEIbHOTO U BpalaTeIbHOTO IBUKEHUS TBEpAoro tena? Yemy paBHa

MOTEHLIMAJIbHAs SHEPT U Tea B M0JIE TSHKECTH 3emitn?

32. Kakue B3aMMOJICHCTBHSI HA3bIBAIOT CTOJIKHOBCHUEM?

33. Kakue xapakTepHCTHKH yIapOB Bbl 3HaeTe?

34. TTouemy k03(hHUITHEHT BOCCTAHOBJICHHS KUHETUYECKON 3HEPTHU B onbiTax K<1?

35. B 4eM 3akimrouyaeTcs 3aKOH COXpaHeHUs uMIyiibca? B kakux cucrtemax oH BeinosHseTcs? [lodemy oH

aBigeTcs: GyHIaMEHTAIbHBIM 3aKOHOM MIPUPO/IbI?

36. KakuM cBOMCTBOM MPOCTPAHCTBA 00YCIaBIMBACTCS CIPABEIUBOCTD 3aKOHA COXPAHEHUS UMITYJIbCa?

37. Yto Ha3bIBAETCS IEHTPOM MACC CHCTEMbI MAaTepHATIbHBIX Touek? Kak ABHKETCS IEHTP MAcC 3aMKHYTON CHCTEMbI?
38. B uem paznuune MeXIy NOHSATHIMHU SHEPTUU U pabOThI?

39. ChopmynupyiiTe TeOpeMy O CBSI3H pabOTHI U SHEPTUH.

40. TTokaxxuTe, 4TO CHJIBI TATOTCHUS, (TSHKECTH, YIPYTOCTH) KOHCEPBATHBHBI.

41. ChopmynupyiiTe 3aKOH COXPaHCHHUS MMOJTHON MEXaHHUECKON SHEPTUH.

42. B yem cocTouT (U3UUECcKas CYIIHOCTh 3aKOHA COXpPAHEHWs W TpeBpaineHus sHepruu? Iloyemy oH sBIIseTCS
(GbyHIaMeHTaJIbHBIM 3aKOHOM MPUPO/IbI?

43. KakuMm CBOICTBOM BpeMeHH 00YCIOBIMBACTCS CIIPABENTUBOCT 3aKOHA COXPAHEHHS MEXaHHYECKOW dHepTruu?

44. Yro Takoe MoTEeHIMaNbHas ssMa? MOTEHIUAIBHBIN Oapbep?

45. Kakue 3aKiIF0ueHUs O XapaKTepe JBIKSHUS Tel MOYKHO CeNaTh U3 aHAIN3a MOTEHIIMAIBHBIX KPUBBIX?

46. Kak oxapakTepu30BaTh MOJIOKEHHS YCTOHYMBOTO M HEYCTOHUUBOTO paBHOBecus? B yeM ux paznndue?

5.2.Cobeceoosanue (nepeuenv 60npocos no memam OUCYUnJIUHbY)

1. Kunemaruka MOCTYNATEIbHOTO u BpaIlaTeIbHOIO JBUKECHUM. Kunemarnueckue
XapaKTEPUCTUKY MOCTYIATENbHOIO U BPAILIATEIbHOTO AB)KEHUH.

2. CucTeMbl OTCYeTa, HMHEPIMANbHBIE CHUCTEMBI OTCYeTa. 3akoHbl Hplooroma. Cuma wu  macca. Ilpupmun
oTHOocuTenbHOCTH ["anmunes. mnynbc, 3aK0H COXpaHEHUS! UMITYJIbCA.

3. Mexanuueckas pabora. KuneTudeckas ¥ MOTEHIMAIbHAS DHEPIUs, 3aKOH COXPaHEHHsS MEXaHUYECKOH SHEPTHH.
I'paBuTanimoHHOE MOJI€, 3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kemepa.

4. MoMeHT HHEepLMHU, MOMEHT UMITYIIbCa, MOMEHT CHIIbI, OCHOBHOE YPaBHEHHE IMHAMHMKH BPAIIATEIHHOTO JIBHKCHHS.
3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCA.

5. Tapmonunueckue xonedanus. CBOGOJHBIE M BBIHYkICHHBIE KOJIEOaHUs, pe30HaHC. BOIHBI, pacnpocTpaHeHHe BOJIH.
3BYK.

6. Ocuosusle nocrynarsl CTO. IIpeo6pasoBanus JIopeHIa 1 X KHHEMATHUECKUE CIIEICTBHSA. PelaTuBUCTCKUIT 3aKOH
CJIOKEHMSI CKOpOCTEH. PendTuBUCTCKAst SHEPTHUS U €€ CBA3b C UMITYJIbCOM. DHEPIHs MOKOS.

7. Pacripenenenus Makcgemia u Bosnbimana. Cpenuss, cpeanss KBaapaTHYHas M HambGoliee BEPOATHAs CKOPOCTH.
KBanrtoBsle pacnpenenenns @epmu-/lupaka nu boze-OlHIITEHA, UX TPUMEHEHUSI K PA3JIUYHBIM CHCTEMAaM.
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8. OcHoBHOe ypaBHEHHME MOJEKY/IAPHO-KUHETHYECKOH Teopud ra3oB. Temmeparypa. YpaBHEHHE COCTOSHHS
UJCAIBHOTO ra3a. PeanbHble ra3sl U )KUJKOCTH, TBEPABIC TEa.

9. Buyrpennss sueprus. Ternora u pabora. Ilepsoe Hawano TepmoauHamuku. [IpuMeHEHME TIEPBOTO Havama K
U30IIPOLECCAM.

10. O6patumbie u HeoOpaTuMmble mpolecchl. Bropoe Hawano TepmoauHamuku. KITJI umkna  Kapwo,
TEPMOJIMHAMMUECKas ILIKaja TeMIepaTyp. DHTpONUs Kak (yHKUMA cocTosiHUA. Da30Bble MpeBpalleHUs MEPBOro U
BTOPOT'O poAa.

11. Dnexrpudeckuii 3apsm, 3aKOH COXPAHEHHMsS DJIEKTPUYECKOro 3apsjaa. 3akoH KyioHa, sieKTpHuecKoe MOJe,
HNpUHLMIT cynepno3uiuu. CBs3b MEXIY HANpPsUKEHHOCThIO M MoTeHuuanoM nojis. Ilone todyeuHoro 3apsina u moie
aunons. [lonaspusanus [udIeKTpuKa, IU3JIEKTpUYECKask IPOHUIIAEMOCTh BEIIECTBA.

12. Ycnosus cymectBoBanus Toka B nenu. Cuga ¥ IIIOTHOCTh TOKa. 3akoH Oma. MONIHOCTH IOCTOSHHOIO TOKA,
3akoH Jxoyns-JleHna. DneKTponpoBOAHOCTb JKUAKOCTEN, Ta30B U TBEPABbIX Tel. TOK B BaKyyMe.

13. BsaumopeiicTBre TOKOB. MaruuTHOE HoJ€ TOKA, MATHHTHBIA MOMEHT. BeKTOp MHIyKIMHM MArHUTHOTO IIOJ.
3akoH buo-Casapa-Jlamnaca. Llupkynsguus BEKTOpa HaIPsHKEHHOCTH MarHUTHOTO T1OJIS.

14. Cuna Ammnepa. PaGora npu JBHKEHMH NPOBOJHHKA C TOKOM B MarHuTHOM mone. Cuna Jlopenna. MaruutHoe
noJie B BemecTse. HanpspkeHHOCTh M MHIYKIMS MarHUTHOTO TOJIs, CBA3b MEXAY HUMUA. MarHuTHasi IpOHULAEMOCTb.
Hua-, napa- u peppoMarHeTusM.

15. Onbiter  @apajess, 3aKOH 3JEKTPOMArHUTHOM WHAYKIMHU. IlpaBwio Jlenma. SIBleHHMe CaMOMHIYKIMH,
MHAYKTUBHOCTb. ODHeprusi MarHutHoro mnojis. CoOCTBeHHblE KoyeOaHMsA B 3JEKTPOMAarHUTHOM KOHTYype, (opmyia
Tomcona.

16. DnexTpomarnuTHOE Mone, ypaBHeHUS MakcBea. DIeKTPOMArHUTHBIE BOJIHBIL, IIKANA SIEKTPOMArHUTHBIX BOJIH.
17. OcHoBHBIE 3aKOHBI T€OMETPHYECKOH ONTHKHU. IloKa3aTenab IPENOMIIEHHsS, CKOPOCTH CBETA B BAKYyME M B
BelecTse. Jlucnepcus u NoriomeHne CBeTa.

18. Untepdepenuus u nudpakuus ceera. Untepdepomerpsl. Judpakimonnas pemerka. [lonstue o ronorpapu.
EcrecTBeHHbIN U MOJIAPU30BAaHHBIN CBET, 3aKOHBI Mamtoca u bprocrepa.

19. Temnosoe wusnyuenue, Qopmyna Ilnanka. 3akoHbl BHemHero (oroddQexra, ypaBHeHHe DMHIITEHHA I
dotorddexra. POTOH, €ro YHEPTUST U UMITYIIbC.

20. Tunoresa ne bpoiina. Ypasnenune Illpemunrepa, BonHoBas QpyHKIus, ee Gusndeckuii cMbica. CIMH 3JIEKTPOHA.
KBaHTOBBIE UnCNa U1 COCTOSHUM AIIEKTpOHA B aToMe, npuHuun [laynu. [lepnonnyeckas cucrema 3J1eMEHTOB.

21. OnwiTel Pesepdopya, snepnas mogens aroma. CocTas sapa, €ro 3apsj U Macca. 3aBUCHMOCTh YJIEIbHON SHEPIUK
CBA3M OT MAaccoBOro 4Hcla. PannoakTuB- HOCTb. SInepHble peakuuu, JeleHue saep. SaepHble pPEaKTOPHI.
TepMmosiepHBIi CUHTES, SJHEPTUS 3BE3 L.

5.3.Memoouueckue mamepuansi, onpeoensaoujue npoyedypvl OYeHUBAHUSL 3HAHUL, YMEHUN, HABLIKO8 U (UllL)

onvlma oesmenbHOCmU, XapaKmepusyrowux 3mansl opmMupoeanus KOMnemeHyui

ATTecTanys 1o JUCHMIUIMHE (3a4eT) BKII0YAET CISAYIOINEe BUIbI KOHTPOJIS:

- TEKYIIUH KOHTPOJIb;

- UTOTOBBIM KOHTPOJIb.

Texkyumuii KOHTPOJIb OCYIIECTBISIETCS B ()OpPME KOHTPOJIS BHITIOJIHEHUS U TIPOBEPKHA OTYETHOCTH TI0
nabopaTopHoii paborTe.

Beimonnenue nabopaTopHOi paboThl MPOU3BOAUTCS B TEUEHUE 3aHATHS B COCTaBE MOArPYIIIbI, €CJIM HHOE HE
IPEyCMOTPEHO TaHHBIM NMPakTUKyMoM. [Ipu 3TOM Bce mpeycMOTpeHHBIE 3aJJaHiEM paOOThI BBITOTHSIIOTCS
CTY/IEHTaMM CaMOCTOATENBHO. B mporiecce BBIOJHEHNS TPAKTUYECKUX pabOT CTYJEHT 00s13aH:

1. crporo co6moaaTh TeXHUKY GE30MACHOCTH M ITPABUIIa OXPaHbl TPY/IA;

2. cTporo co6I01aTh NOPAIOK MPOBEIEHHS MPAKTHIECKON YaCTH PabOThI, ONIMCAHHBIN B METOAMYECKUX
YKa3aHUAX K HEH;
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3. COTJIaCOBLIBATH C MPCIIOAaBaTCIIEM BKIIFOUCHUC U BBIKJIFOUCHUC HpI/IGOpOB;
4. pa60TaTb C npn6opaMH B COOTBETCTBUHU C HHCTPYKIHUAMMU I10 UX OKCILTyaTallkuu,

5. BeCTH HEOOXOUMBIE 3aIIUCU B OTYETE [0 NPAKTUYECKON paboTe UM B pab0UUX TETPAISIX.

[Tocne BeimonHeHUs 1a00PaTOPHOI pabOTHI CTYIEHTHI MPEABSABISAIOT IPETOAABATEIIO PE3YIbTAThl IKCIIEPUMEHTOB,
KOTOPBIC TOJKHBI OBITH BHECCHBI B 3aTOTOBKY OTYETA B BUJIE CXEM, TAOIHI U TpaUKOB, MHBIX 3aITUCEH,
PEKOMEH/I0BaHHBIX METOAMYECKUMHU yKazaHusMHU. [1o uroraMm BeIMOIHEHHS T1a00paTOpHOI paboThl oopmiiseTcs
OTYET KAXKJIbIM CTYJICHTOM HUHIUBUYaJIbHO.

3awmTa nabopaTopHOi paboTbl NPOBOAUTCA NO KaxKaon paboTe B OTAENbHOCTM B BUAE MHAMBUAYA/IbHOTO cobeceoBaHMA C
KaXXabIM CTYy4EHTOM

IlepeyeHb OCHOBHOM M IONIOJHUTEIbHON Y4eOHOM JIUTEPATYPbl, HE00XO0AUMOM /ISl OCBOEHUS TUCUUIIMHBI

a) ocHo8Has yuebHas Iumepamypa:

1. Casemses, U.B. Kypc o6meii ¢pusuku. B 5-u T1. Tom 1. Mexanuka. [DnekTpoHHbIii pecype] : YueOHbIe
nocobust — DnektpoH. gan. — CII6. : Jlans, 2011. — 352 ¢. — Pexkum pocryma: http://e.lanbook.com/book/704
— 3arun. ¢ skpana. (1ara oopamenus: 26.03.2016).

2. Cagensen, U.B. Kypc o6meii ¢gusuku. B 5-u T1. Tom 2. DIeKTpHYECTBO ¥ MarHeTusM. [DIeKTpOHHHIIA
pecypc] : YueOubie mocobuss — OInextpoH. paH. — CII6. : Jlanb, 2011. — 352 c¢. — Pexum nocryna:
http://elanbook.com/book/705 (nara oOpamenus: 26.03.2016).

3. Casenses, U.B. Kypc obmeit ¢pusuku. B 5-u 1r. Tom 3. MonekynapHas (u3MKa U TEPMOIMHAMUKA.
[DnexTpoHHBI pecype] : YueOuble mocobus — OnektpoH. gaH. — CII6. : Jlanb, 2011. — 224 c. — Pexum
noctyna: http://elanbook.com/book/706 (nara obpamienus: 26.03.2016).

4. Casenven, U.B. Kypc obmeit ¢pusuku. B 5-u 1. Tom 4. Bomuel. Ontuka. [DnekTpoHHBIH pecype] :
Y4eOubie mocobus — OnektpoH. pgaH. — CII6. : Jlaws, 2011. — 256 c¢. — Pexum pgoctyma:
http://elanbook.com/book/707 (nata obpamenus: 26.03.2016).

5. Casenbes, U.B. Kypc obmeii ¢pusuku. B 5-u t1. Tom 5. KeanroBas onrtuka. AtomMHas ¢usuka. Ousnka

TBepAoro tena. Pu3mka aTOMHOTO S/Ipa M DJIEMEHTAPHBIX YaCTHI. [DJNEeKTPOHHBIA pecypc] : YueOHbIE mocoOust —
OnekrtpoH. man. — CII6. : Jlans, 2011. — 384 c. — Pexum mocryma: http://elanbook.com/book/708 — 3ari. ¢
sKpaHa. (1ara oOpamenus: 26.03.2016).

6. Ipunkpyr, M.C. JlaGopaTopHblii HpakTHKYyM MO (u3suke. [DnekTpoHHbBIH pecypc] : IIpaKTHKyMBI,
nabopaTopHbie paboThl, cOOpHUKH 3amad U ynpaxkaeHuit / M.C. I'punkpyr, A.A. Bakymok. — DJIeKTpoH. aH. —
CII6. : JIans, 2012. — 480 ¢. — Pexwum nmoctyna: http://elanbook.com/book/3811 (nara odpamenus: 26.03.2016).

0) OononHumenvHas yyeOHas 1umepamypa.:

1. Xaiikun C.D. ®usudeckne 0CHOBBI MEXAHHMKH. 3-€ M3, cTep. [DneKTpoHHklii pe- cypc] / C.D. Xaiikun. -
CII6.: U3n-Bo «Jlanby, 2008. - 768 c. - Pexxum nocryma: 32
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=420 (xara obpamenus: 16.04.2015)

2. Wnonsckuit D. B. Atomuas ¢usuka. B 2-x t1. T. 1. Beenenue B artomuyio ¢usuky [Tekcr] / D. B.
Inonsckuii. - M.: U3a-Bo "Jlans", 2010. - 560 c.

3. Baiigens A. H. Ommubku u3Mepennii puszndeckux BeIuuKH [DIeKTPOHHKIN pecypc]: yaebHoe mocobue. 3-
e wm3n., crep. / A. H. 3aiimens. - CII6.: Uszn-Bo «Jlame», 2009. - 33 112 c¢. - Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l _id=146 (nara obpamienus: 16.04.2015)

6. [lepeueHs pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
1. EcrecTBeHHO-HayuHbIi 00pa3zoBaTeNbHBINA TOpTan (QHU3UKA, XUMHS, OMOJOrHS, Ma- TEeMaTHKa)
[DnekTpoHHBIN pecypc| /Mun-Bo obpazoBan. P®. - Dnekrpon. man. - M. ; CII6., 2002 - . - Pexum nocrymna
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http://e.lanbook.com/book/704
http://elanbook.com/book/705
http://elanbook.com/book/706
http://elanbook.com/book/707
http://elanbook.com/book/708
http://elanbook.com/book/3811
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=420
http://e.lanbook.com/books/element.php?pl1_cid=25&

‘http://www.en.edu.ru/ (pazmen MexaHuka:
http://www.edu.ru/ed/modules.php?op=modload&name=Web Links&file=index&| op=viewlink&cid=2580&min=1
90&orderby=titleA&show= 10&fids%5B%5D=3 03) (mxara obpamenus: 02.08.15)

2. Phys.Web.Ru [Dnextponnsiii pecypc] : Hayuno-oOpasoBatensHblii cepep mo ¢usu- ke / ®us. dak.,

Mock. roc. yH-T. -DiekTpoH. gaH. - M., 2000 - . - Pexum npoctyma :http://phys.web.ru/ (Pazgen MexaHuka:
ttp://genphys.phys.msu.ru/rus/lab/mech/ ) (na- Ta oopamenwus: 02.08.15)
3. Mexanuka. bubnuoreka. Equnoe 0kHO 10CTyIa K 06pa30BaTelbHBIM PECYPCAM. Pexum noctymna:

http://window.edu.ru/window/library?p mode=1&p_rubr=2.2.74.6.2&p_page=8 (nara obparienus: 02.08.15)

Obwue npasuna pabomol Ha KeKYUU:

1. Jlekuun cnemyer 3amuchiBaTh B OTJAENBHOM TETPaiW, OCTABJIAS INMPOKHME MOJA JUIS IIOCIELYFOIHMX
JIONIOJTHEHUH TpU paboTe ¢ peKOMEHI0BaHHOM JIMTepaTypoil, 3aMedaHuii, a TakXKe pa3bsICHEHUI Ha KOHCYJIbTALUAX
10 BO3HUKIIIMM BOIIPOCAM.

2. JIeKIIMOHHBIE 3alHCH CIIEAYeT BECTH C CAMOTO Hayajla 3aHATHs, TaK KaK BBEJECHUE MOXKET MMETh KIIOUEBOE
3HAYEHUE JIJIsl IOHUMaHUS BCEH TEMBI.

3. DIeMeHTBI, KOTOpBIE CIEAyeT OTPa3suTh KaK MOKHO IOJHEE M OJIMKe K TEKCTY: a) (JOpMyJIbl, OIpeIelcHus,
rpaduky pyHKIIMOHAIBHBIX 3aBUCUMOCTEH, CXEMBI; 0) BaKHBIE (PaKThl, OT KOTOPBIX 3aBHCUT MMOHMMaHHE OCHOBHOTO
COJIep’KaHusl JIEKIIMOHHOTO MaTepualia; B) JAaHHbIE, KOTOPBIMU 4YacTO NMPUAETCS IO0JIb30BATHCA U KOTOPBIE TPYIAHO
MIOJIYYUTh U3 APYTUX UCTOYHUKOB.

4. KoHCIEKT JEKIUH CIIEAyeT COCTAaBJIATh B CHKATOM BHE, HO Oe3 ymepOa mis scHocTH. OINpeneneHHyo
MI0JIb3Y MO’KET MPUHECTH UCIIOIB30BaHHUE YIOOHBIX COKpPAIIEHUH JUIsl YaCTO YIOTPeOIsieMbIX TEPMUHOB.

5. Ha 3aHATHM Ba)KHO HEMPEPHIBHO COXPAHATH pabodyl0 YCTaHOBKY, YMCTBEHHYIO aKTHBHOCTB, OCMBICIIHBA,
nepepabaTbiBasi U yCBauBasl MOCTYMAONIYI0 HHPOPMALHUIO.

6. Ilocie mpocnymMBaHMs JIEKIMH CIEAyeT NPOYUTAaTh COCTABIEHHBIH KOHCIIEKT, aKIIEHTUPYs BHUMaHHUE Ha
Haubosee CI0XXKHOM Matepuaine. TpyaHble Uiss HOHUMaHMS BONPOCHI HEOOXOIUMO JIOTOJIHUTENIBHO MpopadoTath ¢
HCMOJIb30BAHNEM PEKOMEHIOBAaHHBIX JTUTEPATYPHBIX HCTOUHUKOB.

Oowgue npasuna padomost Ha 1AOOPAMOPHOM 3AHAMUU.
[lepen BeImoHEHHE Ta00PATOPHOI pabOTH HEOOXOAUMO:

1. TIpountaTs pyKoBOACTBO K MaGOpaTOpHON paboTe. BHIACHHTH, Kakue (GU3NYECKUE 3aKOHBI MCIIONb3YIOTCS
IIPY pEIICHUN TOCTaBIEHHON 3a/1auM, U KaKhe 3aKOHOMEPHOCTH Jie)KaT B OCHOBE PacueTHBIX (GOpMYIL.

2. TIpopaboTaTh PEKOMEHJOBAHHYIO JTUTEPATYPY.

3. CaMOCTOATENBHO WM HCIOJB3Yys y4eOHBIE MOCOOMS BBIBECTH (POPMYIBI, KOTOPHIE HCHOIB3YKOTCS I
pacyeToB B paboTe.

4. TloaroToBUTH KOHCIIEKT J1aGOPATOPHON PaGOTHI.

5. B nabopatopuu emie pa3 CileayeT NPOYMTATh PYKOBOJACTBO, MMeS IEPE] TJIa3aMH yCTaHOBKY ISt
npoBeseHus onbiTa. Heo0xoauMo pazobpaTbes B MPUHIMIAX PaOOThl U3MEPHUTEIBHBIX NMPHOOPOB, KOTOpPHIE OyIyT

UCIIOJIb30BaThCs B JTAaHHOM padorTe.
Pe3ynbpTarhl BHIOTHEHUS Pa0OTHI JOKHBI OBITH 3aHECEHBI B JTAOOPAaTOPHBIN skypHaI. OTuUeT 1o 1abopaTopHOH
paboTe AOKEH COepKaTh CIIETYIOIIUE FITEMEHTHI:

* Ha3BaHUE paboTHI,
* [eNb PadoTHI,
® KpaTKO€ M3JIOKEHHUE TEOPUHU HCCIIeyeMOro B 3aJaHNH (PU3NYECKOTO SIBICHUS,

® YCTKHUEC ONPCACICHUS (bHSH‘-ICCKI/IX BCJIMYHMH, NOAJICKAIINUX U3MCPCHUIO,
CANMHUIBI NX U3MCPCHUA,

13


http://www.en.edu.ru/
http://www.edu.ru/ed/modules.php?op=modload&name=Web_Links&file=index&
http://phys.web.ru/
http://window.edu.ru/window/library?p_mode=1

* ICXOJTHOE YpaBHEHHE U OCHOBHYIO pabouyto popMyIry, IO KOTOPOM
MIPOU3BOIUTCS BRIYMCIICHUE HCKOMOW (PU3UYECKOM BEITHYUHBI,
* CXeMY 3KCIIEPHUMEHTAIbHOW YCTAHOBKH U TIOSICHEHHS K HEH,

* Ta0uUIy JUIsl 3aIIUCH PE3yJIbTaTOB U3MEPEHUN U MOTPEIIHOCTEN H3MEPEHUH.
[lepen mocemieHHMeM MNPAKTUYECKOTO 3aHATHS HEOOXOJMMO MOBTOPUTH COOTBETCTBYIOIIMN JIEKIIMOHHBIH
MaTepHual U BBIOJIHUTH MPEJIJIOKEHHbIE JOMAIIIHUE 3a/I1aHHUS.

1. Iepeuennr HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IIPH OCYIECTBJICHUH
0o0pa30BaTe/IbHOIO NMpouecca N0 JAUCHUIINHE

1. Vicnonb3oBaHue cnaiia-aeKuui npy IPOBEACHUH JEKIMOHHBIX 3aHATHIH.

2. Onucanue MaTepHAIbLHO-TEXHHYECKOii 0a3bl, HEOOXO0IMMONi 1151 OCYIECTBJICHHUS
00pa30BaTeIbHOIO MPOLECCa M0 JUCHUILINHE

Mastauk Ob6epoeka. Cekynaomepsl. Mammaa ATByna. YCTaHOBKA JUIsI MCCIICIOBAHUS 3aKOHA COXPAHCHHS
MMITyJIbCA.

Muxkpockon MBC-9. Hacoc Bakyymusni. Wimepurens VY3UC-76. Hacoc BakyyMHBI C 3I1/1B.
Vasrpatepmoctar YTY. VYcranoBka s ompeneneHus koagduimenta szkoctd Bo3ayxa DIITI-1. Becobr
naboparopusle. JlaboparopHas ycTaHOBKa JUIs ONPEEIICHUs OTHOLIEHUSI TEIUIOEMKOCTEHN BO3/1yXa

TunoBoi KOMIUIEKT 000pyI0BaHUS i TabopaTopuu “IIEeKTPUIECTBO U MarueTusm’ (C 6 ociuiorpadamu,
6 3BykoBbIMU TeHepartopamu): PIID 02 -20, marazun emxocreit (ME), marazun conportusnenuii (MC), uCTOUHUK
nutanus, croiika, 3UIL. Ucrounuku nuranus YMUII-2, B5-48, b5-50. Bempsmutenu BY- 110124b; TB-2.
Ocmumnorpadsr C1-72, EO-174A, C!-101, C1-112, C1-81, EO- 213. Crenx @/ 701. Bombermerpsr B7-26, B7-36,
B3-38A, BY -15, B7-21A, B7- 16A. Crabunuzaropsl [1- 3612. Mukpoamnepmerpsl @-195. DnexrpomarHutsr M-
1. Om- metpsl M-218. Usmeputenu E7-11, ® 4103, @ 4372, E7-13. Marasunsl P-567. Moct P-316. I'enepatop
umnynbeoB ['5-66. [Ipu- 60p nutanus “Arat”. IloreHuromerpsl. Marasun emxoctu P 50- 25.

Kommext naboparopnoro obopynoBanust «PMC «OnTudeckuii KOHCTPYKTOp», AJii KOHCTPYMPOBAHUS U3
UMEIOIIUXCS AJIEMEHTOB ONTHYECKONW YCTAHOBKU M BBINOJIHEHHE J1a00paTOpHbIX paboT (He MeHee 10), BKIOYaeT B
ce0s: onTuueckas ckambs uiHOM 1000 MM ¢ nsThIO peiTepamu; mpudop ['apTis co CTONMKOM U MIPU3MOM; 3epKajlo
Jlnoiina; ¢okanpHBIE MOHOXPOMATOP; MHUKPOCKON NPOEKIMOHHBIN; KoyuMmMaTtop; ¢oro- mpuemMHuk DJ[-24K B
ompaBe; OJKpaH MaToBBIM AP Y3MOMHO-pacCEeMBAIOIINM;, dKpaH MaToBbId AUGPEGY3UOHHO- OTPAKAIOIIHIA;
IpUCIIOCOOIeHNE Al CMELICHHUS JJIEMEHTOB B TOPU30HTAIBHOM MIIOCKOCTH (IIOBOPOT) - 2LIT.; IPUCIIOCOOTIEHNE TS
CMEILIEHUSI JJIEMEHTOB B BEPTUKAIbHOM IUIOCKOCTH (HAKJIOH) - 2MIT.; OrPAaHUYMUTEIb BBICOTHI - 4 MIT.;
npucrnocoOIeHne A TMO3UIMOHUPOBAHUS OOBEKTHBA; MNEPEXOJHUK CTOJIMK BBIHOCHOW - peiftep - 2 mT.;
MEePEXO0THUK-COTJIACOBATENh CBETOAMO (J1amMra) - CBETOBOJ (CBETOMPOBOA) - 2 MIT.; MEPEXOTHUK-COTIIACOBATEIh
nmasep (J1lamma) - CBETOBOJ (CBETONpPOBOA) - 2 IIT.; JepXareib IOJYNPOBOAHUKOBBIX HCTOUYHUKOB CBETA;
MEPEXOHUK  (OTOAUOA-pENTEpP; TMEPEXOAHUK CBETONPOBOA-POTOAMOM; OCBETUTEIb METAITAJIOTEHHBIH C
HUCTOYHUKOM TIMTAHUSA; OCBETUTENb JIA3€PHBIM IOJIYIPOBOJHUKOBBII C HCTOYHUKOM IHUTAaHUS; OCBETUTEIH
CBETOJMO/IbI C UICTOUHUKOM NUTaHus: (KpacHblil (630-632 M), cunwuii (471-475 um), 3enensiit (520-530 um), Oemnblii
(632, 530,473 um); AUQPAKIINOHHBIE AIEMEHThI: TUHEHHBIN ¢ nepuogamu 20 MM, 10 MKM, THHEWHBIN TBOWHOMN C
nepuonoM 20 MKM, JIMHEHWHBIM TpoiHOW ¢ mnepuoaoM 20 MKM; KOJIbLUEBOM ¢ nepuogomM 20 MKM, JIMH3BIL:
pacceuBaromasi, s nosydeHus kosell HeroToHa; nonsipusarop; anaiusarop; npusma AP-90; ToueuHbsle 0OTBEpCTHS
- 3 WIT; NOJYIJIOCKOCTD; LIEJb; 0OBbEKTUBBI: OAHOIMH30BBIN JUITMHHO(GOKYCHBIHN, OJHOTMH30BBI KOPOTKO(OKYCHBIH,
3epKalbHBIN; CcBeTonmpoBoj B ompaBe 90 wmMm; cBeToBOA (ONTOBOJOKHO) ¢ HakoHeUHHMKOM 1000 wmwm;
BCIIOMOTaTeJIbHbIE U IEPEXOAHBIE YCTPOMCTBA.

HHuble cBefeHns U (M1H) MAaTEPHAJIbI

.Ocobennocmu pealusayuu OI/ICI/{I/U’UZUHbl OJ151 UHBANUOO08 U JUY C OCPAHUHYEHHBIMU BO3MONCHOCMAMU

300p08bsl
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Jlig  ocyliecTBiIeHMs] MPOLEAYp TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U IPOMEKYTOYHOM aTTECTalUU
o0yJaroIuxcs HMHBAJIUAOB W JIMI € OrPAaHUYCHHBIMM BO3MOXHOCTSIMM  3JJ0POBbS  YCTaHaBIMBAIOTCS
aJlanTHPOBAHHBIE (DOPMBI MPOBEACHUS C YYETOM HMHIUBHIYAJIbHBIX NMCUXO(PU3UOIOTHUYECKUX OCOOEHHOCTEH: s
JIMI] C HapyIIEHUEM 3PEHUs 3aJaHus MPeUlaraloTcs ¢ yKpPYNMHEHHBIM HIpUGTOM, AJIS JIML C HApyLICHUEM CilyXa -
OLICHOYHBIE CPEJICTBA IPEIOCTABISIIOTCS B MUCHMEHHOW (hopMe € BO3MOXKHOCTBIO 3aMEHBI YCTHOTO OTBETa Ha
NUCbMEHHBIN, JUIsl JIMII C HapylIEHUEM OIOPHO-JIBUIATEIbHOTO ammnapaTa JBUraTelIbHble (OPMBI OLEHOYHBIX
CpE/CTB 3aMEHSAIOTCS HA MMCHMEHHBIE/YCTHBIE C MCKIIFOUCHHEM JBUTATEIbHOW akTHMBHOCTU. [Ipn HE0OXoauMocTH
CTY/EHTY-UHBAJIUAY IPEIOCTABISETCS JOMOJIHUTEIBHOE BpeMs MAJs BBINOJIHEHMs 3aaaHus. [Ipu BblnosiHeHHH
3aIaHU U1 BCEX TPYIII JIULL ©
OIPaHUYEHHBIMH BO3MOXKHOCTSIMM  37I0POBbsl  JIONIyCKAaeTCs IPHUCYTCTBUE HWHAMBHUIYaIbHOTO IIOMOIIHHUKA-
COIIPOBOKAAIOMIETO Ui OKa3aHUS TEXHUYECKOH moMomu B  O(QOPMIICHHM  pe3yJbTaTOB  MPOBEPKH
c(OPMHUPOBAHHOCTH KOMITETEHIIUH.

HCI’IOJZbS’yeMble 06pa306am€ﬂbel€ mexHoJsiocuu

C ICJIIBIO IIOBBIIMICHUA KadyceCTBa IIOATOTOBKU 06y11a}01111/1xcs1, AKTUBHU3aAIlUNU HUX IO3HABaTEIbHOU
JESATEILHOCTH, PACKPBITHS TBOPUYECKOrO MOTCHIIMANA, HAPSAY C TPAJAUIMOHHOHN JIEKIHEeH TaKKe HCIIOJb3YIOTCS
cnenyroume GopMbI:

Jleknmsi-muagnor: Haubojee pacrnpocTpaHeHHass (opMa aKTHBHOIO Y4YacTHsl CTYACHTOB B IIPOIIECCE H3YYCHHUSI
HOBOTO TeopeTndeckoro Martepuasia. Co CTOPOHBI MPENOAaBATENs JICKIUSA-AHAJIOr TPEANoyaraeT MoIIepKaHue

yCTOﬁqHBOFO KOHTaKTa C ay,HHTOpHeﬁ, I‘J'IY6OKOG 3HaHHUC MaTcpHalia, MOOMJIBHOCTh M THOKOCTh B €r0 H3JI0)KEHHU C
y4eTOM 0COOEHHOCTEHN AyIUTOPHUH. I[Hanornqecxaﬂ (bOpMa nmoaauu TCOPCTUYCCKOI'0 Marcpuajia IMMpuMCHUMAa KO BCCM
pasaciiaMm IUCHUIIINHBI. HpOﬁHeMHaﬂ JEKIUA: IIPpEArojaracT IMmOCTPOCHUEC H3JI0XKCHHUA HOBOI'O TCOPETHYECKOIO
MaTrepurajia B (I)opMe MOCJICAOBATCIIBHOTO PCHICHUA IMOCTaBJICHHOM HpO6J’ICMH. CYH_ICCTBCHHOC OTJIIMYHC HpO6J’IeMHOI71

JIEKIIUM B HEOOXOIMMOCTH PACCMOTPEHHUsI PA3IUYHBIX TOUYEK 3PEHUS Ha TIOCTABJIICHHYIO MPOOJIeMy U OIICHUBAHUU
MMO3HABATEILHOW MPOAYKTUBHOCTH, TEOPETUUECKON W METOJ0JIOTHUYECKOM 3HAYMMOCTH KaKJ10M W3 Hux. [IpobnemHas

¢bopMa mojauM TEOPETHUYECKOTO Marepuaja IO03BOJSeT CHOpMHUpPOBATh I103HABATENbHBIH M HCCIEAOBATEIbCKUN

UHTEpEC CTYIECHTOB K COlepKaHuIo PaGoyas
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7. ®OHI OLIEHOYHBIX CPEACTB AJIs IPOBEACHUSI TEKYIIero KOHTPOJIS yCIIeBAeMOCTH 1 NPOMEKYTOYHOM
aTTecTAl{H 110 HTOraM OCBOEHUS! M CHUIIMHBI

1.Tlacnopt xomIuiekTa (POHIOB OIICHOUHBIXCPEACTB. O0IaCTh MPUMCHEHUS:

Kommiekt ponmoB onerounbix cpencts (POC) mpeaHa3sHayueH Uit KOHTPOJIS U OICHKH 00pa30BaTeIbHBIX
JOCTIDKEHIHA 00YJarONINXCs, OCBOMBIIAX IPOTPaMMy YIEOHON AMCIUTUTHHBI
«Dm3ukay. @OC BKIIIOYaET KOHTPOIBHBIE MaTEPHAIIBI AJISl IIPOBEACHUS BXOJHOTO, TEKYIETOKOHTPOIIS M IPOMEKYTOTHOM
arrecTanuu B popme nudhepeHIIMpOBaHHOTO 3a4eTa.

Pa3zpabotan Ha ocHOBe Denepa’abHOTO TOCYAapCTBEHHOTO O0OPa30BaTEIBHOTO CTaHAAPTA
BO.

B pesymnbraTe ocBoeHHS ydeOHOH mucnuiummHbl «DPusnka» oOydaromuiics IODKeH o0ianaTh
CIEIYIOUTMMHU 3HAHUSMU, YMCHUSMU, HABBIKAMH, KOTOPBIC (POPMUPYIOTCS OOIIIMMHU KOMIICTCHITUSIMHU:

3HaTh.

1. CMbICJI TOHSTHIA: (1)1/13I/I‘ICCKO€ ABJICHUEC, TUIIOTE3a, 3aKOH, TCOpHA, BECIIECTBO, B3aHMOHeﬁCTBHe, SJICKTPOMArHuTHOC
I10J1€, BOJIHA, (1)OTOH, aTOM, aTOMHOC AP0, HOHU3NPYIOLINEC U3TYyUCHHS, IJIaHCTA, 3BC3/1d, FAJIAKTHUKA, BCGJ’IGHHaﬂ;

2. Cwmbica (pU3MYECKHX BEJHYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIA, MMITYJbC, paboTa, MeXaHWUYeCKas SHeprus,
BHYTPEHHSA SHEeprus, abCONIOTHAs TeMIepaTypa, CpEAHAsS KUHETHUECKash SHePIHsl YaCTHIl BeIeCTBAa, KOJINYECTBO TEILIOTHI,
3JIEMEHTAapHBIN 2JICKTPUUECKUN 3apsi;

3. CMBICa (PU3HYECKHX 3aAKOHOB: KJIACCHIECKON MEXAHHWKH, BCEMUPHOTO TSATOTEHMS, COXPAHEHHS SHEPTHH, UMITYJIbCA U
JIEKTPUYECKOTO 3apsia, TEPMOJIUHAMUKH, 3JIEKTPOMAarHUTHOW MHAYKINH, poTodddekTa;

4. Bxnaj pOCCHHCKUX M 3apyOEKHBIX YUCHBIX, OKa3aBLINX HAMOOJIbIIEE BIAUSHIE HA Pa3BUTHEDU3UKH.

5. Conep:kanme u croco0bl HCIOIbL30BAHUA KOMIBLIOTEPHBIX H HH(POPMANMOHHBIX TEXHOJIOTHIIIPH U3YYeHHH
CMBICJIOB MOHATHH, PU3NYeCKUX BeJTUYNH U PU3NYECKHX 3AKOHOB.
YMmern.

1. OnuceiBate 1 OOBACHATH (pUIMUECKHE SBICHUS U CBONCTBA TEJ: JBHKEHHUE HEOECHBIX TEN U HCKYCCTBEHHBIX CITYTHUKOB
3emiH; CBOMcTBa Ta30B, JKUAKOCTEH W  TBEPABIX TeN; 9IEKTPOMArHUTHYI0 HMHIYKLHIO, PpaclpoCTpaHEHHE
3JIeKTPOMAarHUTHBIX BOJIH; BOJIHOBBIC CBOIMCTBA CBETA; M3IyUYECHHUE U IOTJIONICHHE CBeTa aToMoM; (oTo3ddekT;

2. onpenenaTs XapakTep (pU3MIECKOTO MPOIEcca Mo rpaduky, Tadnume, hopMynam;
3. OTJIMYATE TUIIOTE3bI OT HAYYHBIX TEOPHIL;

4, MPUBOJAUTL IMTPUMEPHI, TOKA3BIBAIOIINE, YTO: Ha6J'I}O,IleHI/IH 1 OKCIICPUMCHT SBJIAKOTCA OCHOBOM JUIA BBIIBUXKCHUS T'HIIOTE3
u TeOpHﬁ, TIO3BOJIAOT MMPOBEPUTH UCTUHHOCTH TCOPETUIECKNX BHIBOAOB, (I)I/I3I/I‘ICCKa${ TCOpUA 1ac€T BO3MOKHOCTbH 00BACHATH
M3BCCTHBIC ABJICHUA TPUPOABI 1 HAYYHBIC (baKTBI, MpeACKa3bIBATH €1I€ HEU3BCCTHLIC ABJICHUS,

5. MPUMCEHATDH MOJYUCHHBIC 3HAHUA JISI PCHICHUSA (1)I/ISI/I‘IGCKI/IX 3aj1a4
6. ucrons3oBaTh HpI/IO6peT6HHBIe 3HaHUA U YMCHUS B HpaKTI/I‘IGCKOﬁ JACATCIbHOCTHU PIHOBCG,I[HeBHOﬁ JKHU3HU

7. MPUBOJAUTH MPUMEPHI, ITIOKA3bIBAOIIUE, YTO: Ha6J'IIO,E[eHI/I$I 1 SKCHCPUMCHT SABJIAIOTCA OCHOBOM JIJIS BBIIBMDKCHUS TUIIOTE3
u TCOpI/II‘/'I; TO3BOJIAIOT MPOBEPUTHb HCTUHHOCTD TCOPECTUICCKUX BBIBOJ_'[OB;q)I/BI/I‘IeCKafI TeOopus Aa€T BO3MOKHOCTH 0OBICHATH
H3BCCTHBIC ABJICHUA ITPUPOAbI U HAYYHBIC (baKTBI, MPEeACKAa3bIBaTh CIIC HCU3BECTHBLIC ABJICHUS,

8. npuBOAUTE NPUMEPHI IPAKTHYECKOTO UCTIONB30BAHMUS (PU3UUECKUX 3HAHUIN: 3aKOHOB MEXAHUKH, TEPMOJIMHAMUKH K
3JIEKTPOAMHAMHUKU B SHEPIETUKE; PA3JIUYHBIX BUJIOB 3JIEKTPOMATHUTHBIX

M3ITYYCHUH U Pa3BUTHS PAANO U TEIEKOMMYHUKAINHI, KBAHTOBOW (DPM3UKHU B CO3/TaHUH SACPHONIHEPTETHKH,
J1a3epOB;BOCIIPHHUMATD H HA OCHOBE ITOTyYCHHBIX 3HAHUN CAMOCTOSITEIBHO OIIEHUBATh NH(OPMAIIHIO,COIEPKALTYIOCS B
coobmernsax CMU, UnTepHeTe, HAyIHO-TIOMYJISIPHBIX H3IaHUIX;

9. HU3MEPATh PAL (1)PI3I/I"ICCKHX BCJIMYMH, NPEACTABJIASA PE3YyJIbTAaThl I/I3M€peHHﬁ C yUe€TOM HXHOI"pCIHHOCTCﬁ.

10. Ymers npuMeHSITH KOMIOLIOTEPHYI0 TEXHUKY M HH(POPMAIMOHHBIE TEXHOJIOTHH NPUU3YIeHUH OMIUCAHUI
(puznyeckunx npoueccos.
Baaners:

1. OcHoBamu 3HaHU# MO (PU3HKe U MPUMEHeHNe HX HA MPAKTHKE ¢ HCMOJIb30BAHHEMKOMMNbIOTEPHOI TEXHHKH H
HH(GOPMANIMOHHBIX H CETEBbIX TEXHOJIOTHIA.
3unarb, YMeTh, Bnagern:
- ITocTpoenue pucyHKOB 1 00MeH HHpopManueii ¢ ucnoab3oBanueM Google 1 mporpaMMHBIX npoaykToB Microsoft
Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, OnlineTest Pad, Webanketa.

- ITomors Google, STHmeKC 1 roI0CoBBIX IIOMOINHUKOB Siri 1 Asmca. 4. Pe3yjbTaThl 0CBOEHMSI U CHHANIHHBI

(Monyas) «Puzukay.
[Tpouecc n3y4yeHus: UCHUIIIMHBI HAIIPaBJIeH Ha GOPMHUPOBAHHE 3JIEMEHTOB CIIEAYIOIMXKOMIICTEHIIMH B COOTBETCTBUH
¢ ®I'OC BO no naHHOMY HalpaBIeHUIO:
Tabimma 3.1.
7.1. MaTpuua cBs31 KOMIETEHLH, POPMUPYEMBIX Ha OCHOBE N3y4YECHUS TUCIUIIHH «DHU3HUKa», C BpeMEHHBIMU
JTaraMy OCBOCHHS €€ COIEPIKaHNs
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Kon PesynbpTathl ocBOEHUS ITepeuens IUTAHUPYEMBIX
KOMIIETEH OIl (dhopmymmpoBka WHnnkaTopsl KOMIIETCHIINN pe3ynpTaToB  OOyd4eHHS IO
yzect KOMTIICTEHITHIA) JTUCTIATUTHH
OIlK-1 CrnocobeH peuartb U-1 emoHcTpupyeT 3HaHHE 3HaTh:
TUTIOBEIC 3a7a4l OCHOBHBIX 3aKOHOB CBS3p (U3UKH C
podecCHOHAITBEHON MaTeMaTHIECKHUX, IPYTAMHI
JeSITeTbHOCTH Ha €CTECTBCHHOHAYYHBIX €CTEeCTBCHHBIMU HayKaMH,
OCHOBE OCHOBHBIX u o0mrenpogeccnoHaIbHBIX 3Ha4YeHHE ©€ B KU3HHU
3aKOHOB JTUCTIHTUINH, HEOOXOAUMBIX IUIS YMETh: IPOBOANTE pPAcCUeThl 10
MaTeMaTHIECKUX, pEIICHHS THITOBBIX ¢usndeckuM  popMmyTaM
€CTECTBEHHOHAYYHBIX 3a7a4 B 00J1aCTU(DU3UKH ypaBHeHMAM. Brnanets:
5 WUJI-2. Ucnonp3yer 3HaHUA MeTogaMu
oO1enpogeccroHanbH OCHOBHBIX 3aKOHOB 00paboTku MOJIyYEHHBIX
BIX TUCIMITIMH C MaTeMaTHYECKUX u pe3yJIbTaToB,
IIPUMEHEHHEM €CTECTBEHHBIX HayK Ui HaBBIKaMHU
nHpopMannoHHO pemeHus 6e3omacHoro
KOMMYHHKAIIHOHHBIX CTaHIAPTHHIX 3a/a4 10 (hU3HKe MPOBeACHUS (PU3UIECKOTO
TEXHOJIOTU I UJ-3. Ilpumenser SKCIIEPUMEHTA.
HHPOPMAMOHHO
KOMMYHUKAIIMOHHBIE 3HaTh, YMeTh, Baaaers:
TEXHOJIOTHH B - [TocTpoeHune puCyHKOB U
pelIeHrd TUIIOBBIX 3aJa4 B oOMeH nHpopmanueii ¢
obnacT GpU3UKK ucnojb3oBanueM Google u
nJI-4. IMone3yeTcs MPOTrPaMMHBIX MPOYKTOB
CTIeLIHaIbHBIMU Microsoft ~ Excel,  Microsoft
mporpaMMaMu U 0a3aMu JTaHHbBIX Word, Zoom, Microsoft, Power
npupaspadboTKe Point, Big blue button, Online
TEXHOJIOTHil ¥ CPEJICTB Test Pad,Webanketa.
peIIeHHS IOCTABICHHBIX 33134 - oMo Google, Suzekc u
TOJIOCOBBIX MIOMOIIIHUKOB Sifi u
Arnmnca.
OIIK-4 Criocoben NJI-1 Wcnons3yet 3HaTh:
PCaIn30BbIBATH MaTepHraJibl HAay4YHBIX - OCHOBBI aHa/IM3a U pEeUICHUS
COBpPEMCHHEIC HCCIIeTIOBaHHI o MOCTABIIEHHBIX
TEXHOJIOTUHI u COBEPIIECHCTBOBAHUIO 3ajau;
000CHOBBIBaTh X TEXHOJIOTHH U CPE/ICTB - uH OPMAIH
MIpUMEHECHHE B JUIL  peIIeHUS TOCTAaBICHHBIX 10,
npodeccuoHanbHON 3a/1a4 HEOOXOIUMYIO U1
JIESATEIIBHOCTH Na-2 OO60CHOBBIBaET PELICHHSIOCTABICHHOM
TIPUMCHEHHC - BO3MOKHBIE BapUaHTHI
COBPEMEHHBIX

MHPOPMAIMOHHBIX TEXHOJIOTHI

pemieHns 3agayy, OLEHHUBAs HX
JOCTOMHCTBA W  HEIOCTAaTKH;
- OCHOBBI (hopmupoBanus
CY)KJIECHUM U OIIEHKM MHEHUH;
- TIOCIIeACTBUSA
BO3MO>KHBIXpEIICHUN
- OXHJaeMble
pe3ynbTaThIpeleHus
BBIJICIEHHBIX 3a]1ad;
- ONTUMAJILHBIHN
crnoco0
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pelieHusl KOHKPETHOH 3ajauu
TIPOEKTA;
- OCHOBBI

peleHusT  KOHKPETHOU

3a/1a4ud IPOEKTa;
- TpaBWia Hpe/ICTaBICHUS
pe3yIbTaToB
pelieHus KOHKpETHOU
3aMa4n TPOEKTa;
- COBpPEMEHHBIC TEXHOJOTHH B
COOTBETCTBHHU
HaIPaBJICHHOCTHIO
po¢ecCHOHATEHON
eI TeTHHOCTH;
-METOIUKY
SKCIEPUMEHTANBHBIX
HCCIICIOBAHUM M0 HCTIBITAHUIO U
- aHAJIU3UPOBATh 3aj1auy,
BBIICIISIS ee
0a30BBIECOCTABIIIOIINE;
- OCYILIECTBIIS
Th
JICKOMITO3HIINIO

3a/a4u;

-  HaxoAUThb W  KPUTHYECKHU
aHAM3UPOBaTh  HH(OPMAIIHIO,
HEOOXOIUMYI0 OISl PEIICHHS
TOCTABJIEHHOM

3a/a4u;
- aHaIM3MPOBaTh  BO3MOJXKHBIE
BapHAHTHl  PEUICHHSA  3a7ayW,
OIlCHUBAas WX JIOCTOMHCTBA U
HEIOCTaTKU;
- TPaMOTHO,

JIOTUYHO,
apryMEHTHPOBaHHO
(dhopmupoBathb COOCTBCHHBIC
CYXJICHUS
u OIICHKH;

- OmpemensITh W  OICHHBATH
MOCJEICTBHUS
BO3MOXHBIXPELICHUH
- ¢opMymupoBaTh B paMKax
IMOCTABJICHHOW TIETH  MPOCKTa
COBOKYITHOCTb
B3aNMOCBA3aHHBIX
3aJa4, 00ECIEeUNBAIOIIUX
ee
JIOCTH)KEHUE,
- OIIPENETATh
OKU/Ia€MBICPE3YIILTATHI
BBIJICIICHHBIX
3amay;
- [POEKTUPOBATH  pelICHUE
KOHKPETHOW 3a/ayd  TPOEKTa,
BbIOHMpast
ONTUMAITBLHBINCIIOCO0 ee
- pemiath KOHKPETHBIC 3aJlaud
MpOeKTa
3asBJICHHOTO KadyecTBa M 32
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YCTaHOBJICHHOE BpeMS;
- myOmMYHO  TPEACTABIATH
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Pe3yIbTaThI
pelieHus KOHKpETHOU
3a]]a4M MPOEKTa;
- 000CHOBHIBATH
npodeCcCHOHATEHON
JIEATENBHOCTH;
- pOBOJIU
Th
JKCIIEPUMEHTAIIbHbIC
HCCIIEIOBAHUS
o
[OCTABJICHHEIM
3aJa4aMBIIaJIETh:
- CIMOCOOHOCTBIO HAaXOAWUTh H
KPUTHYECKH aHaJM3UPOBATh
HHpOPMANNIO, HEOOXOIUMYTO IS
PpEeLICHUS TOCTaBICHHON3aIa M1,
- HaBbIKAMH
aHAIN3aBO3MOKHBIX
- HaBblkaMu  (HOPMUPOBAHUS
COOCTBEHHBIX  CYXICHUH U
OLICHKU;
- CIOCOOHOCTBIO OIPEAENSITh U
OIIEHMBATD
TTOCIIECTBHS
BO3MOYKHBIX
peleHui3a a4,
- CIIOCOOHOCTBIO  OMPEENATh
0XXHNaacMhbIC

pe3ynbTaThl pemeHus
BBIICIICHHBIX 3a]1a4;
- CHOCOOHOCT
BIO

IIPOEKTUPOBATH

peleHue KOHKPETHOU
3a/1a4u IPOEKTa,BEIOUpast
ONTUMAJILHBIN croco® ee
pelieHus;
- HaBBIKAMU

peleHus KOHKPETHOU

3a37a4d  IPOEKTa 3asBJICHHOIO
KauecTBa ¥ 3ayCTaHOBJICHHOE
- CIIOCOOHOCTBIO  ITyOIHYIHO

MIPEICTABIATh
pe3yabTaThl peleHus
KOHKPETHOU 33Ja4lIIPOCKTa;
- CITOCOOHOCT
BIO

00OCHOBBIBATh W pEalU30BaTh
COBPEMCHHBIC  KOMITBIOTCPHBIC
TEXHOJIOTHH

B
COOTBETCTBUH

c
HAIpPaBJICHHOCTHIO
npodeccnoHaabHON
JIeATeIIbHOCTH;
- HaBbIKAMHU

MIPOBEICHUS
IKCICPUMCHTAIBHBIX

nn
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HCCIICIOBAHUSIX
o 3asBIICHHOMY
SKCIICPUMEHTY.

3Harb, YMeTh, Biajaern:

- [TocTpoeHue puCyHKOB U

oOMeH nHpopmanueii ¢

ucnons3oBanneM Google u

MIPOTPaMMHBIX IPOIYKTOB

Microsoft  Excel,  Microsoft

Word, Zoom, Microsoft, Power

Point, Big blue button, Online

Test Pad,Webanketa.

- ITomome Google, Sunexc u

TrOJIOCOBBIX [IOMOIIHUKOB Siri u

Anmca.

7.2. OueHKa OCBOCHUS YI€OHOHN TUCIIATUTAHBL

7.2.1 @opMbI H MEeTOAbI OLIEeHUBAHHSA.

[IpemMeToM OICHKH CITy>KaT YMEHHS M 3HAHUS, 10 qucnuruinHe «Du3nkay, HanpaBiIeHHBICHa (JOPMHUPOBAHUE

0OIIMX KOMIETCHITHH.

KoHTpons kauecTBa OCBOCHHS AWCIUIUIMHBI TPOBOAWTCS B IPOIECCE TEKYIIEro KOHTPOJSL M MPOMEKYyTOYHOU
aTTecTaluu.

Tekyuuii KOHTPOJb MPOBOMUTCS B Tpeaeiax Y4eOHOro BpPEMCHM, OTBEACHHOIO Ha TUCIMIUIMHY, Kak
TPaJAUIIMOHHBIMU, TaK M WHHOBAIIMOHHBIMH METOJIaMU, BKJIIOYAs KOMIIBIOTEPHOE TeCTHpOBaHHE. Pe3yibTaThl TEKyIEero
KOHTPOJISI YIYUTHIBAIOTCA MIPH MOABEACHUN UTOTOB TI0 JUCIHUILTNHE.

IIpomexyTouHasi arTecTanust IpoBoAuTcs B Gopme auddepeHnuporanHoro 3auera. [IpoMexyTodHas arTecTanus
MOJKET NMPOBOIUTHCS KaK B YCTHOM (hOpMe, TaK U B BH/IE KOMITBIOTEPHOI'O TECTUPOBaHuUs (TI0 BEIOOPY).

PyOexHBII KOHTPOJIb.
- [Toctpoenue pucyHkoB 1 00MeH uHpopmanueii ¢ ucnoibp3oBanrem Google u nporpammusixnpoaykros Microsoft Excel,
Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, Online Test Pad, Webanketa.
- ITomome Google, SHmeKc 1 TOIOCOBBIX MTOMOIITHUKOB Sifi u Anuca.
7.2.2. TunoBble 3aJaHUs IS OLICHKH OCBOCHHUS YICOHOW JUCITUTLTHHEI
Bce TecToBbBIE 3a/]aHUsI IPOBOAUTH C UCHOJIb3oBanueM Google u mporpamMubix npoaykros Microsoft Excel,
Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, Online TestPad, Webanketa. ITomous Google,
SIHAEKC M roJIOCOBBIX MOMOIIHUKOB Siri u Aiuca.
KonTponbaas pabota Ne 1 o pazaeny «Mexanuka. TekeT KOHTPoJibHOI padoThbl Nel.
BapHUaHT.
1.Ha nokosinee Teso maccoii 1 kr peiictyer B Teuenue 2 ¢ cuioit 0,1 H. kakyrockopocTs nproOpeTaeT Tesio 1 KaKkoi
ITyTh MPOUJIET OHO 32 YKa3aHHOE BpeMs?
2.C KakuM yCKOPEHHEM JIBIXKETCSI Tesiesxka Maccoit 20 kr mox aeiictBuem cusbl 20 H?
3.Beruucauth paboty, npousBeaeHHyro cutoi 0,2 kKH, eciii paccTosiHue, MPOWICHHOE TEJIOMIIO HANIPABJICHHUIO ACHCTBHS
9TO# cuibl, paBHO 10 M.
4.Temno Maccoit 10 kr cBoOOJHO mangaer ¢ BBHICOTHI 20 M U3 COCTOSIHUS IMOKOsA. UeMy paBHa KWHETHYECKas dHEPTUs B
MOMEHT yaapa o 3emmo? B kakoil Touke TpaeKTOpUU KHHETHIECKast YHEPTHs 00JIbIIe MOTeHIHaIbHOW? CONpOTHBICHHEM
BO3]lyXa MpeHeopedb.
5.MasTHUK COCTOUT M3 CTAILHOTO Iapa JuaMeTpoM 4 CM IMOJBEUICHHbIH Ha Jerkod HuTH JumHHOH 98 cm. Onpenenutsb
YCKOPEHUE CBOOOIHOTO MAJICHUS, €CIIH MEPUO]T KOJIeOaHUs MasTHHKA 2 C.
BapHaHT.
1.Teno maccoit 3 kr magaet ¢ BbICOTHI 14 M Hax 3emiieii. BEIUMCINTS KMHETHYECKYIO SHEPTHIO Tejla B MOMEHT, KOT/Ia OHO
Haxoautcs Ha Beicote 10 M Hag 3emieii, ¥ B MOMEHT HaJeHHUs Ha 3eMITIO.
2.Ha noxkoseecst Teno maccoit 0,2 kr aeiictByer B Teuennu Sc cuna 0,1 H. Kakyto ckopocTs nproOperaer Tejao U Kakon
MyTh MPOKUJET OHO 3a YKa3aHHOE Bpemsi?
3. Beruuciuth pabory, KOTOPYIO HEOOXOIMMO COBEPUINTD, YTOOBI TOJHATH TUPIO Maccoil 4 kr Ha BbicoTy 0,7 M.
4.Yemy paBHA MOIIHOCTb JABHTaTEIsi MOTOPOJUIEPA, ABMKYIIIETOCS CO CKOPOCThIO 64 KM/4, Tipu cuite Tsru 245 H?
5.Teno maccoit 10 t Ha BeicoTe 100 cM. Beruncnuth kakoil MOTCHIUATBLHON YHEPrUueiidyneT o0magaTes Temo.
Bpems Ha MOATOTOBKY M BBIIONHEHUE: _ 45 MUHYT
7.3. lIkasia olleHKH 00pa30BaTEIbHBIX 10CTHKEHU.
OueHka «5» cTaBUTCS 3a paboTY, BBHITIOJHEHHYIO 0€3 OMMOOK W HEIOUETOB WIIM UMEIOIIYI0 Hebosee ofHOTO HenoueTa. [Ipu
9TOM ITOCTPOCHHE PUCYHKOB U 00OMeH HH(OpMaruen ¢
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ucrons3zoBanreM Google n mporpamMmmusix ipoaykros Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big

blue button, Online Test Pad, Webanketa.

Ounenka «4» craBUTCsA 3a paboTy, BBHINOJIHEHHYIO TIOJIHOCTHIO, HO NPW HAJNMYWU B HEil: a) He Oojee omHOW HerpyOoin
OIIMOKH M OTHOTO HeZoveTa, 0) mwin He 0oJiee ABYX HEJOYCTOB.

OuneHka «3» CTaBUTCS B TOM Cily4ae, €CIM yYCHUK IPABHIBHO BBIIOJHWI HE MEHEEHOJIOBHHBI PaOOTHI MIIM JOMYCTHIL:

a) He OoJiee IBYX IpyObIX OIIHOOK,

0) wiu He OoJiee OTHOM rPpy0OOl OIIMOKK U OJHOTO HEJ0YETa,

B) Win He OoJiee JBYX-TpeX HErpyObIX OIHOOK,

T') WJIM OJTHOW HErpy0oil OMOKY 1 TpeX HEeJI0YETOB,

1) MJIM TIPH OTCYTCTBUH OLIMOOK, HO TIPH HaJIM4YKMHK 4-5 HET0YeTOoB.

Onenka «2» CTaBUTCS, KOTJIa YUCIIO OMIMOOK M HEJOYETOB MPEBOCXOAUT HOPMY, NMPH KOTOPOW MOJXKET OBITh BBICTABIICHA
OlEeHKa «3», WM €CIM IPaBHIBHO BBHINOJHEHO MEHEE MOJOBHHBI paboThl. OmeHka «1» cTaBUTCA B TOM CIydae, €CIIH
YYEHHK HE NPHUCTYNall K BHIMOJHEHUIO PaOOTHl MIIM NPaBHIBHO BBIMOIHWI He Oonmee 10 % Bcex 3amaHuii, T.e. 3ammcan
YCIIOBHE OJTHOI 3a7a4M B OOLIETIPUHSTHIX CHUMBOJIIMIECKIX 0003HAYCHHSX.

Y4uTtenp UMeeT MpaBo MOCTABUTH YUCHUKY OLICHKY BBIIIE TOH, KOTOpas MPeayCcMOTpeHa

«HOPMaMM», €CIIM YIEHHKOM OPUTHHAIBHO BBIIOJIHEHA padoTa.

I'pyOBIMU CUHMTAIOTCS CIIEAYIOIINE OMINOKH:

[] He3HaHHWE ONpEeJeNICHHUs] OCHOBHBIX NMOHSATHH, 3aKOHOB, PABUJI, OCHOBHBIX MOJIOKEHHUH TEOpUH, He3HaHHE HopMyII,
OOIIENPHHATHIX CUMBOJIOB 0003HaUYeHUH (DPU3UUECKUX BEIWYMH, CIUHUI UX U3MEPEHHUs; HE YMEHHE HCIIO0JIb30BATh
coBpeMeHHble |T- TexHONIOTHH.

He3HaHHe HAMMEHOBaHUI eIMHUI] H3MEPEHN S,

HEyMEHHE BBIJICIIUTh B OTBETE INIABHOE,

HEYMEHHE NPUMEHSATD 3HAHUS ISl pELICHUS 3a1a4 M 00BICHEHUS (PU3NUCCKUX SBICHUM,

HEYMEHHE J€JaTh BBIBOJIBI H 0000IIECHNS,

HEYMEHHE YUTATh U CTPOUTH I'paKN ¥ IPUHIUITNAIBHbBIC CXEMBI,

HEYMEHHE TOJTOTOBUTh YCTAHOBKY WM J1aOOpaTOpHOE 00OpYyIOBaHHE, MPOBECTUOIIBIT, HEOOXOIMUMBIE PACUCTHI
WJIN UCTIOJIb30BATh MTOJTY4YECHHbIC JaHHBIE IS BBIBOJIOB,

[l HEyMeHHe MOJIb30BaThCs yUeOHUKOM U CIIPAaBOYHUKOM I10 (PU3UKE U TEXHUKE,

HapylIeHHe TeXHUKH 0€30MaCHOCTH MPH BHITIOTHEHUH (PU3NIECKOTO SKCIIEPUMEHTA,

HeOpeKHOE OTHOLICHHUE K JJA00paTOPHOMY 000pY/IOBaHUIO M M3MEPUTEIIbHBIM NTprbopam K HerpyObiM ommOkam cieayer
OTHECTH:
HETOYHOCTb (POPMYITUPOBOK, OTpeCTICHUH, TIOHATHH, 3aKOHOB, TEOPHIi, BRI3BAHHAS HETIOJIHOTOW 0XBaTa OCHOBHBIX
IIPU3HAKOB OIPEENAEMOT0 MOHATHS WIM 3aMEHON OJJHOTO-/IBYX M3 3THX IMPU3HAKOB BTOPOCTEIICHHBIMH,
OIIMOKY MPU CHATHHM NOKa3aHWH C M3MEPUTENIBbHBIX MPUOOPOB, HE CBSI3aHHBIE C ONpPEICICHUEM LECHBI JEJICHUs
HIKajIbl (HalpUMep, 3aBUCSIIME OT PacIioI0KEHHS H3MEPHUTEIBHBIX TPUOOPOB, ONTHYECKUE U IP.),
[l ommOKH, BEI3BaHHBIE HECOOJIOJICHUEM YCIIOBHH NPOBENICHUS OIIBITA, YCIOBHH pabOThl M3MEPHUTEIHHOTO Mprudopa
(HeypaBHOBEIICHHBI BEChHI, HE TOYHO OIIPEAEICHAaTOUKa OTCUETA),
OIIMOKY B YCIIOBHBIX 0003HAYEHHSX Ha MPUHIMITHAIBHBIX CXEMaX, HETOYHOCTh rpaduka uip.,
HEepalnOHAIBHBIM METOJ PEIICHUS 33a4M WM HEeJIOCTaTOYHO IPOJYMAHHBIH IIaH YCTHOTO OTBeTa (HapylleHHe
JIOTHKH, TTOJJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH),
HepaIrMoHAIBHBIE METOJIBI Pa0OTHl CO CIIPABOYHOW M APYrod JTUTEPaTypoil, HEYMEHHE pemaTh 3aJadl B 00meM
BHJIE.
Henouersr:
HepaunoHanpHble 3amMcH TNPH BBIYUCICHUSAX, HEPAl[OHAIbHBIE TPHUEMbl BBIUYUCICHUH, MPeoOpa3oBaHUil U
peleHuit 3a1ay.
Apudpmernueckre OUMOKM B BBIYMCIEHUSX, €CJIM 3TH OIIMOKK Tpy0O HE HCKaXXalOT PEaIbHOCTH IOJIyYEHHOTO
pesynbTara.
OtenbHBIE TOTPEITHOCTH B (hOPMYJIMPOBKE BOIIPOCA MIIM OTBETA.
HeOpexxHoe BBINIOJIHEHNE 3aITUCel, YepTexeil, cxeM, rpaguKoB.
Opdoorpadudeckue 1 MyHKTYallMOHHBIE OLITHOKH.
Konrponbnas pabora Ne2. no paszneny «MonekynsipHas Gu3nka n TepMOJMHAMUKA.
7.4. TekcT KOHTPOJIbHOI padoThl Ne2.

| BapmaHT.

1.KakoBa macca Bo3myxa, 3aHnMaroiero oosem 0,9 M3 nipu Temrieparype 300 K nnasnienne 1,7 105 ITa?
26

2.Kaxkoe maBieHue OyaeT OKa3bIBaTh ra3 Ha CTeHKU nmuiuHapa mpu temneparype 800 Ku konnenTpannu Mosexyi 3,710
M-S?
BapHUaHT.

2

— . 2,6 2
1.TTox xawdM JaBJeHHEM HaxXOJMTCS Tra3 B COCYAE, €CIM CPEAHHH KBajpar ckopocTH ero monekyn 107 M “/c7,

_ 25 -3 Ny
KOHLEHTpauus Mosiekys1 N =3-10"" M ~, Macca Kaxaoi
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mosekyisl MmO =5-10 kr?

2.B 6autone oobemom 0,03 M3 HAXOIWTCS Ta3 qaBieHueM 1,35- 106 [Ta mpu Temmepatype 4550C. Kakoii o0bem 3aHnMaeT
9TOT ra3 Ipu HOPMAaJbHEIX ycIoBusaX (Temneparypa 273 K,naBnenue 101300 I1a).
BapHaHT.
1.11pm kakoii TemMneparype a3ot, Macca Kotoporo 1 r u oobem 831 11, Oyznet umers nasienuel klla?
2.Yemy paBHA cpemHsIs KUHETHYECKas SHEPIHs MOCTYNATENHHOTO ABIKCHUS MOJICKYJIBI, €CIIM KOHLCHTPAUUs MOJIEKYI

3 1026M-3, JaBJIeHHe rasa 2- 105 ITa?

Bpemsa Ha noAroToBKy 1 BbiNOAHEHUE: 45 MUHYT

7.4.1 kaxa oueHKH 00pa30BaTeIbHBIX JOCTHKEHUI:

Ouenka «5» cTaBUTCS 3a paboTY, BHIIOIHEHHYIO 0€3 OMNOOK M HE0YETOB WM HMEIOIYI0 HeboJiee 0JJTHOTO HeJJ0UeTa.
Ouenka «4» cTaBuTCs 3a paboTY, BBIIOJIHEHHYIO OJHOCTHIO, HO ITPY HAJIMYWY B Hel:a) He OoJiee 0HOW HEerpy0oii ommoKu
U OJIHOTO Hestouera, 0) uiu He Ooliee ABYX
HEJI0YETOB.
OueHka «3» CTaBUTCS B TOM CIIydae, €CIIM YYSHUK IPABUIIBHO BBIMIOJIHMI HE MEHEE MOJIOBHUHBIPA0OTHI HITH AOITYCTHII:
a) He OoJee IBYX TpyOBIX OMHNOOK,
0) mwn He OoJiee OTHOU TPYOOH OIIMOKU U OTHOTO
He/lo4eTa, B) WK He 0oiee IBYX-TpeX HerpyObIX OMMOOK,T') WIIH OTHOHM HETpyOoil OMMOKHU U TPeX HEIOYETOB,
JT) WM IPH OTCYTCTBUH OIINOOK, HO NIPH HAMYHU 4-5 HEI0YETOB.
OneHka «2» CTaBHUTCS, KOTIa YHCIIO OIIMOOK M HEJAOYETOB IPEBOCXOAUT HOPMY, IPH KOTOPOH MOXKET OBITh BHICTaBIICHA
OLICHKA «3», WM €CIIH IIPAaBUIIBHO BBIIOTHEHO MEHEE MOJIOBUHBI Pa0oThl. OueHka «1» cTaBUTCS B TOM Ciydae, eCJid YICHHK
HE MPUCTYIAN K BBIMOIHEHUIO Pa0OTHIMIIM PaBUIBHO BBIOJIHWI He Oonee 10 % Bcex 3ajaHuii, T.e. 3anucall yCIOBHE OJHON
3aJ]a4¥ B OOLICTIPUHSATHIX CUMBOJIMYECKUX 0003HAYCHUSIX.
VYuutenb UMeeT PaBo MOCTABUTH YUCHUKY OLIEHKY BBIIIE TOM, KOTOpas IPeIycCMOTpeHa
«HOPMaMM», €CJIM Y4EHHKOM OPUTHHAIBHO BBITOJIHEHA paboTa.
I'pyOBbIMU CHHMTAFOTCS CIIEAYIOIIUE OIINOKH:
HE3HaHUE ONpe/IeIeH s OCHOBHBIX MOHSITHI, 3aKOHOB, TIPABUJI, OCHOBHBIX ITOJIOXKECHUITEOpUH, He3HAaHHE HOPMYJI,
OOIIEPUHATHIX CUMBOJIOB 0003HaYeHUH (GU3MYESCKUX BEIUYUH, SAUHHUI HX U3MEPEHHUS;
HEe3HaHWE HAMMEHOBAHUH eIMHHL H3MEPEHHS,
HEYMCHHUE BBIICIUTH B OTBETE INIABHOE,
HEYMEHHE IPUMEHSTh 3HAaHHS JUIS PELICHNUS 3a/1a9 M 00bICHEHHS (PU3MUYESCKUX SBICHHH,
HEYMCHHUE JeNaTh BEIBOJBI U 0000LICHHS,
HEYMEHHUE YNTATh U CTPOUTH 'paMKu ¥ IPUHIUITHAIBHBIE CXEMBI,
HEYMEHHE TIOATOTOBUTh YCTaHOBKY WIIM JJa00paTOpHOE 000pyJOBaHUE, IPOBECTH
OIIBIT, HEOOXOIMMBIE PACUETHI WIIM UCTIOIB30BATh MOJTYUEHHbIE IaHHBIE IS BHIBOJIOB,
HEYMEHHE T10JIb30BaThCsI y4EOHUKOM U CIIPABOYHUKOM IO (DU3UKE U TEXHHKE,
HapylIeHHE TEXHUKHU 0€3011aCHOCTH IPHU BBIIOJIHEHUH (DPU3HUECKOTO IKCIIEPUMEHTA,

[]  HeOpeXHOEe OTHOIIEHHUE K JIADOPaTOPHOMY 000PY/IOBaHHIO M M3MEPUTEIbHBIM Nproopam.K Herpyobiv omuokam
cJielyeT OTHECTH:
[l HETOYHOCTbH (POPMYIHPOBOK, ONPEIEICHNH, TIOHATHI, 3aKOHOB, TEOPHii, BHI3BAHHASHENIOJIHOTON 0XBaTa OCHOBHBIX
MIPU3HAKOB ONPEIEJIIEMOT0 MOHSITHS MM 3aMEHON OJJHOTO-ABYX M3 3TUX IPU3HAKOB BTOPOCTENEHHBIMH,
OIIMOKY ITPY CHATHH MTOKa3aHUH C U3MEPUTENBbHBIX NPUOOPOB, HE CBS3aHHbIE CONPEETICHUEM 1IEHBI JIeJICHUS
HIKaJIbl (HarpuMep, 3aBUCAIINE OT
PAacIIoI0KeHHs] U3MEPUTEIIbHBIX MPUOOPOB, ONTHYECKHE H JIP.),
OIIMOKY, BBI3BaHHBIE HECOOJIIOICHHEM YCIIOBUH TPOBECHHUS OIIBITA, YCIOBUH pabOThl H3MEPUTEIHHOTO PHOOpa
(HeypaBHOBEIIEHHBI BEChI, HE TOYHO OIIPEEICHATOUKA OTCYETa),
OIIMOKY B YCIIOBHBIX 0003HAUEHHUSX HA TIPHUHIUITHAIBHBIX CXeMaX, HETOYHOCTh Irpaduka uip.,
HepalrOHAIBHBIA METO/] PELICHHS 33/1a41 MM HEJOCTaTOYHO MPOAYMAaHHbIH MIIAaHYCTHOTO OTBeTa (HapylleHne
JIOTHKH, MOJIMEHA OTIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIEHHBIMH),
]  HepanMOHAJIBHBIE METOJIBI pabOTHI CO CIIPABOYHOM U JPYTOH JUTEpaTypOil, HEyMEHHE PelIaTh 3a1a4y B 001IeM

BHUJIE.
Henouerst:
] HepannoHayibHbIE 3aIIMCH NIPU BBIYUCIICHUSX, HEPALlMOHANILHBIE IPUEMBIBBIYUCIICHIH, IPE0OPa30BaHUN U PEIICHUN
3ajad.
Apudpmernueckue OMMOKH B BBIYUCICHHUSX, €CITU ATH OIIUOKU rpy00 HE HCKaXKaIOTPEaIbHOCTh MOJIY4YECHHOTO
pesyJbTara.
OtesbHbIe IOTPeIHOCTH B (POPMYITUPOBKE BOIIPOCA WIIH OTBETA.
Heb6perxHoe BEITIOTHEHHE 3aIuce, YepTexel, cxeM, rpaduKoB.
Opdorpadudeckre U MyHKTyaI[MOHHBIE OIINOKH.

KonTponbHast padota Ne 3 mo pazgeny «IIeKTPOIMHAMHKA).
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TeKcT KOHTPOJIbHOI padoThl Ne3
| Bapuant

1.Ha paccTosiHUU HYXKHO PAaCIHOJIOKHUTD JIBa 3apsijia 5"‘10_9 Knu 6*10_9 Ki1, 9T00BI OHHOTTATKUBAIKCE IPYT OT APYTa C

cuoii 12%10™° H?

2.Kakoe koir4ecTBO TeIoThl BeiaenuTes 3a 10 ¢ B mpoBoHuke conpotusieHreM 1 Om npucuie Toka 1 A?
3.Cuna Toka B iertu 2 A. ConpoTuBieHue amibl paBHO 14 OM. Uemy paBHO HampspKeHHE Hayiamre?

4.00MOTKa peocTara U3roTOBJICHa U3 HUKEJIMHOBOM MPoBOIoKU uinHO#M 50 cM u cedenneml MM2. Tok B 0OMOTKe paBeH 6
A. Ompenienute HanpsDKEHHE Ha 3aKMMax PeocTara.
5.Ompexnenure MorHOCTh TOKa cwitoid 0,5 A Ha yuacTke uenu, HanpsbkeHre Ha kotopom 220 B.
Il Bapuant
1. /IBa 0AMHAKOBBIX TOJIOKUTENBHBIX 3apsiaa HaxonsaTcs Ha paccrossHuK 10 MM ipyr oT apyra.OHU B3aMMOAEHCTBYIOT

CHIIOH 7,2*10_4 H. Kak Benuk 3aps/1 KaKIOTO IIapuKa.
2.Kax BeJIMKO KOJIMYECTBO TEILIOTHI, BhiAestomieecs B TeueHun 1 4 B 100 B anektponamme?
3. Conporusnenue ooMoTku amnepmerpa 0,02 Om. Brruncnure HanpsbkeHne Ha3aKUMax aMIepMeTpa, ecii oH
[IOKa3bIBAET CUITY TOKa SA.
4.Omnpenenure obuiee conpotusieHue 100 M oTpe3ka MPoBoJHKKA, UMetoniero conpoTusienne(,2 OM Ha 1 M AJIHUHBL.
5.Bsruncnure pabory, coBepuaemyto 3a 20 MHH TOKOM MOLIHOCTBIO 25 BT.
BpeMs Ha NOArOTOBKY U BBINOJHEHHE: __ 45 MUHYT
Ixana oueHkHn 00pa3oBaTEJbHBIX JOCTHKEHUI:
OueHka «5» cTaBUTCS 3a pabOTY, BHIIOIHEHHYIO 0€3 OMMOOK M HEAOYETOB WIM HMEIONIYI0 HeboJiee OJHOTO HEJoUEeTa.
OueHka «4» cTaBUTCS 3a PabOTY, BHIOIHEHHYIO TIOJHOCTHIO, HO IIPY HAJIMYWH B HEil:a) He OoJee oxHON HerpyOoi ommokn
1 OIHOTO HeJoYeTa, 0) mim He 6ojee AByX
HEJI0YCTOB.
Ouenka «3» cTaBUTCA B TOM CIydae, €CIH YUCHHUK NPaBIIILHO BHINOJHIII HE MEHee MOJIOBUHBIPAOOTHI UM JOMYCTHII:
a) He OoJiee IBYX IpyObIX OIINOOK,
0) niu He GoJiee OHOM Ipy0O# OIKMOKHU U OJHOTO HEJ0UETa,B) WM He OoJiee IBYX-TpeX HErpyObIX OIIMOOK,
T') WJIM OJHOW HErpy0oii OMOKY U TPEeX HEJIOYETOB,
1) WUIK TIPH OTCYTCTBUH OIINOOK, HO NMPH HAMTWYNU 4-5 HEZJ0YEeTOB.
OueHka «2» cTaBUTCS, KOT/Ia YHUCIIO OMNOO0K U HEJJOYETOB MPEBOCXOANUT HOPMY, IIPH KOTOPOH MOXKET OBITH BRICTABJICHA
oleHKa «3», MM €CIIH MPABHIBHO BBHITIOJIHEHO MEHEE IT0JIOBUHBI PAOOTHI.
Onenka «1» cTaBUTCS B TOM ClIy4ae, €CJIM YI€HHK He IPUCTYIIaJl K BBITOTHEHHIO paOOTHIMIN NPaBHIIHHO BBITIOJIHIII HE
6onee 10 % Bcex 3amanHuid, T.e. 3anKcall YCIOBHE OJHOH 3aJaull B OOIIEIPHUHATHIX CUMBOJIMYECKUX 0003HAUCHHUSX.
VYauTtens UMeeT paBo MOCTABUTH YIEHUKY OLEHKY BBIIIE TOH, KOTOpas IPeyCMOTPEeHa
«HOPMaMM», €CITH YIEHHKOM OPUTHHAIBHO BBIIOJIHEHA padoTa.
I'pyObIMU CUMTAIOTCS CIIEAYIOIINE OMINOKH:
HTBEJ3PHHUHMAUYNHU,MHHE, €O/[ITHUPAHECHHTULICETU(PEXOHUPU3MIMYOEJICD,HEOOHOBHUIIIHSBIE; TTX
PIHOHHSSTTBINXH,C3MaMKBOOHJIOOBB, TOPOAOB3MHIIA, YOSCHHUONBOHBIN3XUITIOCICOKIKX CHUN
He3HaHWE HAMMEHOBAaHUI €MHUI] U3MEPEHHUS,
HEyMEHHE BBIJICIUTh B OTBETE INIABHOE,
HEyYMEHHE MPUMEHSTH 3HAHWA IS pEIIeHH 3a/1a9 1 OOBSICHEHUS (PU3MUECKUX SIBICHUH,
HEyMEHHE JeJaTh BEIBOJBI M 0000IeHHS,
HEYMEHHE YNTATh U CTPOUTH I'paKN ¥ IPUHIUITHAIBHBIE CXEMBI,
HEyMEHHE OATOTOBUTH YCTAaHOBKY MM J1a00paTOpHOE 000pyJ0BaHHE, IPOBECTH
OITIBIT, HEOOXOIMMBIE PACUETHI WIIM UCTIOIB30BATh MOJTYUYCHHbIE JaHHBIE JUIS BHIBOJIOB,
HEYMEHHE T0JIb30BaThCs y4eOHUKOM U CHPABOYHUKOM 110 (PU3UKE U TEXHHKE,
HapyIIeHHEe TEXHUKH 0€3011aCHOCTH IIPHY BBIIIOJIHEHUH (PU3MUECKOTO IKCIIEPUMEHTA,
HEOPEKHOE OTHOIICHUE K JJA00paTOPHOMY 000PYIOBAHUIO M U3MEPUTEIILHBIM MPUOOPAM.
K Herpy0ObpIM ommubkaM ciexyeT OTHECTH:
HETOYHOCTH ()OPMYIIMPOBOK, OTIpECIICHUH, MOHITHIA, 3aKOHOB, TEOPUH, BRI3BAHHASTHETIOJTHOTOW 0XBaTa OCHOBHBIX
MIPU3HAKOB OIPEENIIEMOr0 TOHATHS MIIM 3aMEHOM OJJHOTO-/IBYX M3 3THX IMPU3HAKOB BTOPOCTENICHHBIMH, OIIMOKH
IIPY CHATHU TTOKa3aHUH C M3MEPHUTEIbHBIX IPHOOPOB, HE CBA3aHHBIE COMPEICTICHNEM [IEHBI ICTCHHUS IIKAJIbI
(Hammpumep, 3aBUCAIITUE OT
PacIIoI0KEHHsT U3MEPUTEIIbHBIX MPUOOPOB, ONTHYECKHE H JIP.),
OIIMOKY, BBI3BaHHBIE HECOOJIIOAEHHEM YCIIOBUI TPOBEJICHUS ONBITA, YCIOBUI pabOThl H3MEPUTEIHHOTO IPHOOpa
(HeypaBHOBEIICHHBI BEChI, HE TOYHO OIIPEAEICHATOUKA OTCYETA),
OIIMOKY B YCJIOBHBIX 0003HAUCHUSAX HA MPUHIHUITHAILHBIX CXeMaX, HETOYHOCTh I'paduka up.,
HepalunoHAIBHBIA METOJ] PELICHHS 33/1a41 MM HEJOCTaTOYHO NPOAYMAaHHbIH INIaHYCTHOTO OTBeTa (HapyleHHne
JIOTHKH, NIOJIMEHA OTIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHN),
HEpannOHAIbHBIE METO/IbI Pa0OTHI CO CIIPABOYHOM U APYTOi INTEPATypOil, HEyMEHHE PELIaTh 3aa4H B 001IEM
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BHUJIE.
Henouersr:
HepannoHnansHble 3aIMCH PU BBIYUCIICHUX, HEPALMOHAIbHbIEC TIPHEMBIBBIYHCIICHIH, IPE00pa30BaHU U PEIICHUN
3azad.
ApupMeTraecKie OIUOKH B BEIYUCICHISX, €CITN STH OMTHUOKH Tpy00 HE NCKaXKaIOTPEaTbHOCTD TTOYISHHOTO
pe3yibTara.
OtaenbHbIE TOTPEITHOCTH B (hOPMYIIUPOBKE BOIIPOCA MIIM OTBETA.
HeOpesxHoe BBITIOJIHEHUE 3aIUCce, YepTexeil, cxeM, rpaHuKoB.
Opodorpaduyeckue ¥ MyHKTYallMOHHBIE OLTHOKH.
Konrponbnas pabora Ne4 no pazaeny «DJIeKTpOMarHeTU3IM.
TexeT KOHTpPOIBbHOM padoThl Ned

Bapuant
1 Yo XapakTepusyer MarauTtHbIi IOTOK
2 YcoBHOE 0003HAUCHHE
é Enunanima 8 CU
4 CB3b ¢ IpYyTMMU BeTHYHHAMHU
5 BekropHas nim ckanspHasi BeJIU4rHa
6 Crioco0 u3MepeHust

2. B xaTyIike HHAYKTUBHOCTBIO 5 MI'H CO31a€TCsI MATHUTHBIHN MMOTOK 2”‘10_2 B0. Uemy paBHacHiIa TOKa B KaTyIIIKe?
3. IlepBuuHas oOMoTKa TpaHchopMmaTopa coaepxut 50 ButkoB, BropuaHas — 500. Hanpsioxkenue Ha BropuaHoi oOMoTke 600
B. Uemy paBHO HanpspKkeHHe Ha nepBHYHOI0OMOTKe? HaiiTi ckopoCTh M3MEHEHUSI MarHUTHOTO ITOTOKA HA COJICHOH/IE U3
2000 ButkoBmpH Bo30yxkaeHnu B HeM D/1C maaykuun 120 B.
4.B xarymke ¢ nHIyKTuBHOCTHIO 0,01 T'H mpoxoaut Tok 20 A. Onpexnenure 3/]C caMOMHAYKITUH, BO3HUKAOICH B
KaTyIIKe P UCUe3HOBeHNH B HeM Toka 3a 0,002 c.

BapUaHT
®dusnyeckas BeJIMIMHA WHAyKTUBHOCTB

Yo xapakTepusyer

VenosHoe 0003HaYeHUE

Enunnna 8 CU

BeKTOpHaH WJIK CKaJisdipHas BEJIMYHNHA

Cnocob n3mepenus

. -2
2.0mnpezaenute MHIYKTUBHOCTh KaTYIIKH, €clii Ipu cuie Toka 0,4 A ee MarHutHoe noneobianaet sneprueid 3,2*10 ~ Jx*c.
. -2
3. MarHuTHbli IOTOK Yepe3 KOHTYp MPOBOIHKKA conpoTuBieHneM 3*10 “ Om3a 2 ¢

HU3MEHMIICS HA 1,2”‘10_2 BO. Haiigure cruiy Toka B MPOBOAHUKE, €CITH U3MEHEHNE MArHUTHOTOTIOTOKA TIPOUCXOIHIIO
PaBHOMEPHO.
4.C xakoii cuioit eficTByeT MarHuTHOe mosie ¢ uHaykiuueil 10 MTia Ha IPOBOHUK, B KOTOPOM CHIia TOKa coctasisieT 50 A,
€CJIM JJIMHA aKTUBHOM 4acTH npoBoiHKUKa coctasisieT 0,1 M . [Tosie ¥ TOK B3aMMHO NepIIeHIUKYIISPHBI.
5.Tpancdopmarop B nepBuuHoit 00MoTKe conepxut 300 BUTKOB, Bo BTopnuHOH — 160 BuTKOB.UeMy paBHA cHia TOKa BO
BTOPUYHOW 0OMOTKE, €CJTU CHJIa TOKa B EPBHYHOI 00MOTKE 3 A.

Bpems Ha MOATOTOBKY U BEIIOJTHEHHE: _ 45 MuUHYT

lkajia oneHKH 00pa30BaTeJILHBIX A0CTHKEHMIT:
OneHka «5» cTaBUTCS 32 pabOTY, BHIIIOIHEHHYIO 0€3 OIIMO0K U HEeJI0UETOB WIM UMEIOIYI0 Heboliee 0JTHOr0 HeJJoueTa.
OueHka «4» cTaBUTCS 32 pabOTY, BHITOJHEHHYIO ITOJTHOCTHIO, HO TIPY HAJIMYWH B Hel:a) He OoJiee OMHON HerpyOoi OMnOKH
W OJIHOTO HejloueTa, 0) uiu He Goee IByX
HenovyeroB. OmeHka «3» CTaBUTCS B TOM CJIydae, €CIi YYSHHUK IPaBUILHO BBITIOIHUII HE MEHEETIONOBUHBI Pa0OTHI HIIH
JOIYCTHIL:
a) He OoJiee IBYX IpyObIX OIINOOK,
0) wiu He OoJee 0THOU rpy0OoIl OIIMOKK U OHOTO HEA0YEeTa,B) WM He OoJiee NIBYX-TPeX HErpyObIX OMIHMOOK,
T') WJIM OJHOW HErpy0oil OMOKY 1 TpeX HEJI0YETOB,
1) WM TIPH OTCYTCTBUH OITUOOK, HO TIPU HATHYUH 4-5 HETOYETOB.
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OueHka «2» cTaBUTCS, KOT/Ia YHCIIO OMMOO0K ¥ HEJJOYETOB MPEBOCXOANUT HOPMY, TIPH KOTOPOH MOXKET OBITH BHICTABIICHA
OIIeHKa «3», MITM €CJIH IMPABUIIEHO BEITIOIHEHO MEHEE TIOJIOBUHEI pa0oThl. Onenka «1» CTaBUTCS B TOM ciIydae, €Cliid YIeHHK
HE TIPHUCTYTIAT K BBITOTHEHUIO PAOOTHIMIA IPABIIIBHO BEITONHIMI He Oojiee 10 % Bcex 3amaHmid, T.€. 3ammcal ycIoBUe OTHOM
3aa9d B OOMIETIPUHATHIX CHMBOJIMYECKUX 0003HAYCHUIX.
VY4uTens UMeeT MpaBo MOCTABUTh YUCHUKY OLIEHKY BBIIIE TOW, KOTOpas MPeIyCMOTPEeHA
«HOPMaMM», €CJIM Y4EHHKOM OPUTHHAIBHO BBIIOJIHEHA paboTa.
I'pyObIMU CUMTAFOTCS CIIEAYIOIIUE OIINOKH:
| He3HaHHWE OIpeAEICHHsS OCHOBHBIX MIOHATHH, 3aKOHOB, TIPaBHJI, OCHOBHBIX IOJIOXKEHUHTEOPHUH, HE3HAHHE (OPMYJI,
OOIIENPHHATHIX CHMBOJIOB 0003HaYCHUH (PU3NUECKUX BEJIMYHH, SANHHL UX U3MEPEHUS;
He3HaHHe HAMMEHOBAaHMI eIMHUI] H3MEPEHNS,
HEyMEHHE BBIJICIUTh B OTBETE INIABHOE,
HEyMEHHE MIPUMEHSITH 3HAHWA IS peIIeHHs 3a0a9 M OOBsCHEHUS (PH3MUECKUX SBICHUH,
HEyYMEHHE JeJaTh BBIBOIBI U 0000IICHHS,
HEYMEHHE YATATh U CTPOUTH T'papKHN U IPUHIUITHAIEHBIE CXEMBI,
HEyMEHHE TIOJATOTOBUTH YCTAaHOBKY HJIH JIa0OpPaTOpHOE 000pyAOBaHHE, POBECTH
OTIBIT, HEOOXOIMMBIEC PacUYeThl WII HCIIOJIH30BATh MOITYICHHBIC TaHHBIC I BBIBOJIOB,

HEYMEHHE TI0Jh30BATHCS YICOHUKOM H CIIPABOYHUKOM 110 (PH3HUKE U TEXHUKE,
[/ HapylIeHHe TeXHUKHU 0€30T1aCHOCTH IPH BBHITIOJIHEHUH (DPU3UUECKOTO IKCIIEPUMEHTA,

[]  HeOpeXHOE OTHOILICHHUE K JIAOOPATOPHOMY 000PYIOBAHUIO U M3MEPUTEIBbHBIM Mprubopam.K HerpyobIM ommékam
ciaeayeT OTHeCTH:
[l HETOYHOCTh (POPMYIUPOBOK, ONPEICIICHUI, TOHATHIA, 3aKOHOB, TCOPHIA, BRI3BAHHAS HEIIOJHOTON OXBAaTa OCHOBHBIX
IIPU3HAKOB OIPEENAEMOro MOHATHS WIH 3aMEHOI OHOT0-/IBYX U3 3THX MPU3HAKOB BTOPOCTEIICHHBIMU;
OIIMOKY MPH CHATUH MTOKA3aHUN C U3MEPUTENBHBIX IPHOOPOB, HE CBSI3aHHBIC COTIPEICIICHUEM [ICHBI ICIICHS
IIKaITBI (HAIpUMep, 3aBUCSIIUE OT
PACIIOIOKEHISI U3MEPUTENFHBIX IPHOOPOB, ONTHYECKHUE U [p.), OMINOKH, BEI3BaHHBIC HECOOIIOICHIEM YCIOBUI
TIPOBEICHUS OMBITA, YCIOBUH PabOTH H3MEPHUTENBHOTO MpuOopa (HeypaBHOBEIICHHEI BECHI, HE TOYHO OIpeesicHa
TOYKa OTCYETA),
OIIMOKY B YCIOBHBIX 0003HAYCHUSX HA MPHHIUIIHAIBHBIX CXeMaX, HeTOYHOCTh TpaduKa uap.,
HEepAIMOHAIBHBINA METOJT pEIIEeHHS 3aJa4l MJTH HEJOCTaTOYHO NPOYMaHHbIH [IaHyCTHOI'O OTBETa (HapylIeHHe
JIOTHKH, TIOJJMEHA OTACIFHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH),
HepaIMOHAIBHBIE METO/IbI PA0OTHI CO CTIPABOYHOI U IPYTOH IUTEpaTypoii, HEyMEeHIE pemaTh 3aja4i B 001IeM
BHJIC.
Henouerst:
HeparmonansHbIe 3aIMCH P BBIYMCIICHHUSX, HEPAITHOHAIBHBIE IIPUEMBIBBIYHCICHUH, TPe0Opa30BaHUM 1 peIIeHIH
3amad.
Apudmerndeckre OMMOKN B BRIYACICHUAX, €CIIH 3TH OITHOKH Tpy00 HE HCKaKaITPEATbHOCTh IMTOTydCHHOTO
pe3yibTara.
OTnenbHBIC TOTPEITHOCTH B (POPMYITHPOBKE BOIPOCA FITH OTBETA.
HebpexxHoe BBITOTHEHNE 3amHCeil, YepTekKe, cxeM, TPaQUKOB.
Op¢orpaduyeckre 1 MyHKTyallMOHHBIC OIIHOKH.
KonTponpHast padota Ne5 mo pasneny «KBaHnToBas puzukay.

TekcT KOHTPOIbHOI padoThl NeS

BAapUaAHT

1.Ha kakoii yroJ1 OTKJIOHUTCS JIy4 OT IIEpBOHAYAILHOTO HAIPaBIICHNUS, YIIaB U3 BO3/yXa ITOIyTrJIOM 45O Ha MOBEPXHOCTh
crexna?
2. BeI4MCIUTh NPEIeTbHBII YroJl MOJHOTO OTPAKSHUs I ajMa3a U IieKkcuriiaca.3. 1eKTpoH ABMKETCs co ckopocThio 0,6
¢. OnpenesuTh UMIYJIbC JIEKTPOHA.
4., Onpeaenuts SHEPTUIO (HOTOHOB, COOTBETCTBYIOIIMX Hanboee MIMHHBIM (A=0,75 MkM) uHanOoee kopotkum (A=0,40
MKM) BOJIHAM BHUAMMOH YacTH CHEKTpa.

Pabora BbIxoza st anekTpoHOB ne3ust 1,9 sB. Haiitu kpacHyto rpanuiy gotoaddexra musme3nst BapuaHt

. 0
1.Ha kakoii yroJi OTKJIIOHUTCS JIy4 OT IEPBOHAYAIBLHOIO HATPABIICHNUS, yIIaB U3 BO3/yXa IOAyriioM 45~ Ha MOBEPXHOCTh
anMmasa’?

N 0, .
2.TIpenesbHblil yroJl MOJHOTO BHYTPEHHETO OTPAXKEHHsI JUIS CIIMPTA Ha TPaHUIIe CBO31yXoM paBeH 47 . Haiitu
a0COJTIOTHBIN MMOKa3aTelb MIPEJIOMIICHHUS CIIAPTA.
3.Cxkopocts pacnpoctpanenust cBera B anmase 124000 km/c. BeIauciuThnoka3aTelb MPeTOMIICHUs aIMasa.

2 .
4.Kaxoe JaBjieHHE MPOU3BOAUT CBETOBOE M3Iy4eHHe Ha | M~ 4epHOI MOBEPXHOCTH,ECIIH €KECEKYHIHO ITa IIOBEPXHOCTh
mosy4aet 500 [k sHeprun?
5.Kpachas rpanuna ¢porosddekra Boapdpama onpenensercs muHon BoaHbl 405 um.Onpenennte paboTy BbIxoaa
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3JICKTPOHA U3 BOJb(pama.
Bpewms Ha TOATOTOBKY U BEIIOJNHEHHE: 45 MuUHYT
IxaJsa oueHkHn 00pa3oBaTEJbHBIX JOCTHKEHUI:
Ouenka «5» cTaButcs 3a paboTy, BHITONHEHHYIO 0€3 OIMIMOOK W HEJJOUESTOB HIIH UMEIOITYI0 Heboiee OJHOTO HeloueTa.
Ouenka «4» cTaBuTcs 3a paboTy, BEIIIOJHEHHYIO IIOJTHOCTHIO, HO IIPH HAJIMYWH B Heil:a) He Oojee 0qHOM HerpyOor ommoKn
U OJIHOTO HejoueTa, 0) Wi He Ooee IByX
HEJI0YETOB.
OueHka «3» CTaBUTCS B TOM CIIydae, €CIIM yYSHUK IPaBUILHO BBIOJIHWI HE MEHEETIOJIOBUHBI pabOThI MIIH JOITYCTHII:
a) He OoJiee IBYX IpyObIX OIIHOOK,
0) wiu He OoJiee 0THOM rpy0OOIl OIMOKK U OHOTO HEA0YETa,B) WIIK HE OoJiee TBYX-TPeX HErpyObIX OMIMOOK,
T') WJIM OJTHOW HErpy0oil OMOKY U TpeX HEJI0YETOB,
1) WUTK TIPH OTCYTCTBUH OIIHNOOK, HO MPH HAMMIWH 4-5 HEZJ0YeTOoB.
OueHka «2» cTaBUTCS, KOT/Ia YHCIIO OMMOO0K U HEJJOYETOB IMPEBOCXOAUT HOPMY, TIPH KOTOPOH MOXKET OBITH BHICTABIICHA
OIIeHKa «3», MITM €CJIH IMPABUIIEHO BEITIOIHEHO MEHEE TIOJIOBUHEI pa0oThl. OneHnka «1» CTaBUTCS B TOM ciIydae, €Clii YUeHHK
HE TIPHUCTYTIAT K BBITOTHEHUIO PA0OTHIMIIA IPABIIIEHO BEITONHII He Ooree 10 % Bcex 3amaHmid, T.€. 3ammcal ycIoBUe OTHOM
3a[a9d B OOIIETIPUHITHIX CHMBOIMYECKUX 0003HAUYCHUIX.
Y4uTens UMeeT MpaBo MOCTABUTh YUCHHUKY OLICHKY BBIIIIE TOW, KOTOpas
MPEAYCMOTPEHA «HOPMaMHI», €CIIH YIEeHUKOM OPUTHHAIBHO BBITIOJIHEHA paboTa.
I'pyObIMU CUHMTAFOTCS CIIEAYIOIIUE OIINOKH:
[l He3HaHHUE OMPE/CICHUS OCHOBHBIX MOHATHH, 3aKOHOB, TPABHJI, OCHOBHBIX MOJI0KCHUHTEOPUH, He3HAHHE (HOPMYII,
O6IJ_lerI/IH$ITI)IX CHUMBOJIOB 0003HAaYEHMIT (1)I/I3I/I‘ICCKI/IX BCJIMYMH, CIUHUIL] UX U3SMCPCHUSA,
Ll HE3HaHWEe HaMMEHOBaHUH CAVHUI UBMEPCHUA,
HEYMEHHE BBIJICINUTh B OTBETE TIIABHOE,
HEyMEHHE MPUMEHSITH 3HAHUA IS pEIICHUS 33129 1 OOBsICHEHUS (PH3MUCCKIX SBICHUH,
HEyMEHHE JeJaTh BBIBOABI M 0000IICHHS,
HEYMEHHE YATATh U CTPOUTH TPAPUKHN U IPUHIUITHAIEHBIC CXEMBI,
HEYMEHHE TIOJATOTOBUTH YCTAaHOBKY HJIH JIa0OpaTOpHOE 000pyAOBaHHE, IPOBECTH
OTIBIT, HEOOXOIMMEBIEC PacyeThl WIIM HCIIOJIH30BATh OIYICHHBIC JaHHBIC IS BBIBOJIOB,
HCYMCHMUC MOJIb30BaATHCA y‘{e6HI/IKOM U CIPAaBOYHHUKOM I10 (1)1/131/11(6 " TCXHHUKEC,
HapylIeHHe TeXHUKH O€30MaCHOCTH MPH BHITIOTHEHUH (PU3NIECKOTO SKCIIEPUMEHTA,
HEOPEKHOE OTHOIIIEHHUE K JIAOOPATOPHOMY 00OPYIOBAHHIO U H3MEPHUTEIHLHBIMIIPUOOPAM.
K HerpyObIM ommoOKam cieyeT OTHECTH:
HETOYHOCTH ()OPMYIIUPOBOK, OTIpEICTICHUH, MOHITHIA, 3aKOHOB, TEOPUH, BRI3BAHHASTHETIOJTHOTOW 0XBaTa OCHOBHBIX
MIPU3HAKOB ONPEACTIACMOIO MMOHATHUSA UIIN 3aMeEHOU OOHOTO-ABYX U3 3TUX NPHU3HAKOB BTOPOCTCTICHHBIMU,
[l ommOKH NPU CHATHH MOKAa3aHUN C U3MEPUTENBHBIX MPHOOPOB, HE CBS3aHHBIC COTPEICIICHUEM IICHBI ICIICHHS
[IKaITBI (HallpUMeEp, 3aBUCSIITNE OT
PACIIOIOKEHHSI U3MEPUTENEHBIX MTPHOOPOB, ONTHYECKHUE U IIP.),
[l ommOKH, BEI3BaHHEIE HECOOIIOACHNUEM YCIIOBHI IIPOBECHHUS OITBITA, YCIOBUHPAOOTHI U3MEPUTEIHHOTO ITpHOopa
(HeypaBHOBEIICHHBI BECHI, HE TOYHO
OTIpe/ieIeHa TOYKa OTCUETa),
OIINOKH B YCJIOBHBIX 0003HaYEHNIX HA MIPUHIUIINAJIBHBIX CXEMaX, HETOYHOCTDH Fpaq)I/IKaI/I ap.,
HEepaIMOHAIBHBIA METO]T pEIISHHS 3aJa9l MITH HEJOCTaTOYHO MPOAYMaHHbIH IIaHyCTHOTO OTBETa (HapyIIeHHE
JIOTUKH, TOAMEHA OTACJIBbHBIX OCHOBHBIX BOITPOCOB BTOpOCTeHeHHBIMI/I),
HepalroHaIIbHBIE METO/Ibl PabOTHI CO CIIPABOYHOM U JPYToil IUTepaTypoii, HeyMeHHe pelIaTh 3aa41 B 001IeM BH/IE.
Henouersr:
[l HepannoHayibHbBIE 3aIIMCH NIPU BBIYUCIICHUX, HEpallMOHAILHBIE IPHEMBIBBIYHMCIICHIH, IPE0OPa30BaHUN U peIICHUH
3ajad.
Apudpmernueckre OMMOKH B BBIYUCICHUSX, €CITH ATH OIIUOKN rpy00 HE HCKaXKaITPEabHOCTh MOJIY4YEHHOTO
pesynbTara.
OtenbHBIE TOTPEITHOCTH B (hOPMYJIMPOBKE BOIIPOCA MIIM OTBETA.
HeOpexxHoe BBINIOJIHEHNE 3aITUCe, YepTexeil, cxeM, rpaguKoB.
Opodorpadudeckre 1 MyHKTYaI[MOHHBIE OIINOKH.
KonTponbHast padota Ne6 o pazaeny «Ctpoenue atoman.3.2.6.1. TekcT KOHTpOIbHOH paboThl Ne6
| BapmanT.
1.Kakoi#i m3oTor 00pasyercs u3 232 Topus IOCIIe YEThIPEX 0-PaclagoB U ABYX - pacmanos? 2.5 apa n3otomna 232 Topust
IIPETepIIeBalOT o-pacial, 1Ba -pacnana u emeo uH o-pacrnan? Kakue sapa norydyaroTcs nocie 3toro?
3.5 apo u3orona 211 BrucMyTa MOJIYYHIOCH U3 APYTOTO S/pa MOCIENOCIeA0BATENbHBIX 0-PACaaoB U 3-pacnagoB. Yto 310
3a saapa’?
4. S1apo 216 monorust 00pa30BaIOCh MOCIE ABYX MMOCICIOBATEIBHBIX O.-paciaoB. M3Kakoro sapa mony4nuioch sapo
MOJIOHUS?

Il BapuaHT.
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1.Kakoii m3oTom o6pasyercs u3 232 Topus HOCIIE TPEX G-pacmagoB U ogHOro P-pacmana? 2. apa uzoromna 235 ypau
MIPETEepIIeBAIOT O-pacta, JBa P-pacmaa u eue oauH a-pacnan?Kakue sapa momydarTcs nocie 31oro?
3. Slnpo u3zotomna 226 paauii MOJyYUIOCHh U3 IPYTOTO SiIpa MOCIE MOCIeI0BATENbHBIX (-PACIA/I0B | [3-pacnagoB. YTo 310

3a aapa?
4. SInpo 207 cBuHe 00pa30BaIOCh TOCIIE IBYX MOCIIEAOBATCIBHBIX O-pacmiaoB. M3 kakorosapa moyquioch sapo

MOJIOHMS?
Bpewms Ha TOATOTOBKY U BEIIONHEHUE: _ 45 MuHy
Ixana oneHKH 00pa3oBaTeJbLHBIX J0CTHKEHUI.

28



I

g

MHUHHCTEPCTBO HAYKH U BhICcHIero oopa3oBanusi Poccuiickoii @exepanun
ZlepanbHoe rocynapcTBeHHoe broaKeTHoe

00pa3oBaTe/ibHOE yypexXaeHune BbiCllero o6pasoBava

«MHrywcKmin rocyaapcTBeHHbIA YHUBEPCUTETY

Ouenka «5» craBuTcs 3a paboTy, BHIIOJIHEHHYIO 0€3 OIIMO0K M HEA0UETOB WIIM HMEIOLIYI0 Hebouiee
OJTHOTO HeJoYeTa.

Ouenka «4» craBurcs 3a paboTy, BEITIOIHEHHYIO TIOTHOCTHIO, HO IPH HAIMYHH B Heli:a) He OoJiee oHON
HEeTpyO0o#t OIMOKY 1 OTHOTO HeJoYeTa, 0) mwim He Oosee IByX

HEJI0YEeTOB.

Ouenka «3» cTaBUTCS B TOM CITydae, €CIIM YI€HUK IPaBIIIBHO BBITOJHUII HE MEHECTIOJIOBUHBI paOOTHI
WA TOTTYCTHII:

a) He OoJiee IBYX IpyObIX OMIMOOK,

0) v He GoJsiee oHOMU rpy0OOl OIIMOKK M OZHOTO HEJ0YETa,B) WIIK He Ooee IBYX-TpeX HerpyOobIx
OmIKOOK,

T) WIK OHOM HerpyOol OIMOKY U TpeX HeJ0YETOB,

J) WIK TIPA OTCYTCTBUU OIIMOOK, HO MPH HAINYIUHU 4-5 HETOUESTOB.

OueHka «2» CTaBUTCS, KOTJa YUCIIO OIIMOOK U HEJIOYETOB PEBOCXOIUT HOPMY, IIPH KOTOPOH MOXKET
OBITH BBICTABJICHA OLICHKA «3», WM €CIIN MPABIIHFHO BRIITOJHEHO MEHEE MTOJIOBHHEI paboThl. OUeHKa
«1» cTaBHUTCS B TOM CIIydae, €CIIH YICHHUK He MPHUCTYIANI K BBITOIHEHUIO paOOTHINIIN TIPAaBUIIEHO
BEITTOJTHII He 6osee 10 % Bcex 3amaHuid, T.€. 3aIMcall YCIOBUE OJHOM 3aJaud B OOIICIPHHATHIX
CUMBOJHYECKUX 0003HAUCHUSAX.

Yuurens IMeeT MpaBo MOCTABUTh YUCHHUKY OIIEHKY BHIIIE TOH, KOTOpAs MPpeIycCMOTpPEeHA

«HOpPMaMU», €CIM YYEHUKOM OPUTHUHAJIBHO BBINIOJIHEHA paboTa.

['pyObIMU CUHTAIOTCS CIEAYIONIME OLINOKH:

[l He3HaHME OIpE/AENICHHs] OCHOBHBIX IIOHATHI, 3aKOHOB, IPABUJI, OCHOBHBIX MOJIOKEHUNUTEOPUH,
He3HaHKE (POPMYII, OOIICIPUHATHIX CUMBOJIOB 0003HAYCHUH (PU3MUCCKUX BEIMYUH, CAUHHUI] UX
M3MEpEHUs;

[l He3HaHHE HAMMEHOBAHUU €IUHUIl U3MEPEHHUS,

[l HEeyMCHHE BBIICITUTH B OTBETE TJIABHOE,

[l HeyMeHHE MPUMCHATH 3HAHUS IS PEIICHUS 33124 U O0bACHEHHS (U3NICCKUX SBICHUN,

[] HEyMEHHE JIeNaTh BRIBOJBI M 0000IICHNS,

[l HEyMEHHE YNTaTh M CTPOUTH IpapvKK U MPUHIIUIIHATIHHEIC CXEMBL,

[l HEyMEHHE IMOATOTOBHUTH YCTAHOBKY WJIH JIAOOPATOPHOE 000PYIOBaHHE, IPOBECTH
OTIBIT, HEOOXOAMMBIE PACUYETHI MITH UCIIOIh30BATh TOyUYCHHBIC TaHHEIC IS BHIBOJIOB,

[] HeyMeHHe MOJb30BaThCs YUeOHHUKOM U CIIPAaBOYHUKOM I10 (PU3HKE U TEXHUKE,

[]  HapylIeHUE TEXHUKH O€30IaCHOCTH IPH BBINOJIHEHUH (PU3NUECKOTO IKCIIEPUMEHTa,

[] HeOpexHOe OTHOILEHHE K JJa00paTOPHOMY 000PYIOBaHHIO ¥ U3MEPHUTEIBHBIM IIPUOOpaM.

K HerpyObIM omIMOKaM CJI€AyeT OTHECTU: HETOYHOCTH (OPMYJIMPOBOK, OIPEJIe/ICHNH, TIOHITHIH,
3aKOHOB, Teopuﬁ, BBI3BAHHASIHEIIOJIHOTON OXBaTa OCHOBHBIX IIPU3HAKOB OIPCACIACMOro MOHATUA NN
3aMEHOM OJIHOTO-IIBYX M3 ATHX MPU3HAKOB BTOPOCTEIICHHBIMH.

[l omuOKHM MpH CHATHHU MOKa3aHUH C N3MEPHUTENIBHBIX IPHOOPOB, HE CBSI3aHHBIE COTIPE/IeTICHUEM
LIEHBI JICJICHUS IIKAJIBI (HallpHUMep, 3aBUCSIIHE OT
PacIoNOoKeHNSI H3MEPUTEIbHBIX IPUOOPOB, ONITHYECKHE H JIp.),

[]  ommuOKu, BEI3BaHHBIE HECOOIIOJEHNEM YCIIOBHHI IPOBEICHHS OMBITA, YCIOBUI pabOThI
M3MEPHUTENILHOTO Nprdopa (HeypaBHOBEIIEHHHI BECHI, HE TOYHO OIIpe/e/IeHaTOUKa OTCUeTa),

[] ommOKH B YCJTOBHBIX 0003HAUEHHSIX HA MPUHITUITHATBHBIX CXeMaX, HETOYHOCTh rpaduka uip.,

[l HepalMOHAJIBbHBINA METOJI PEICHUS 3aJa4H WJIM HEJJOCTATOYHO NMPOAYMAaHHBIN MJIaHYCTHOTO
OTBETAa (HapymeHI/Ie JIOTUKH, TOAMEHA OTACIBbHBIX OCHOBHBIX BOITPOCOB BTOpOCTel'IeHHI)IMI/I),

[]  HepalHMoHAIbHBIE METOBI pA0OTHI CO CITPABOYHON U IPYTOH JINTEPATYPO, HEYyMEHHUE periaTh
3a/1a49d B OOIIEM BHIE.

Henouetsr:

[]  HepamuoHanbHbIe 3aIMCH IIPH BEIYUCICHHUSX, HEPallMOHAIbHbIE TIPHEMBIBBIYNCICHUH,
npeoOpa3oBaHMil U PEIICHUA 3a/1a4.

[]  Apudmernueckue OMMOKH B BBIYUCICHUSX, €CIIM 3TH OIIMOKHU rpy00 HE HCKAXKAIOTPEAIbHOCTh
MOJIY4YEHHOTO pe3yJbTaTa.

1 OtzmenbHBIE NOTPENIHOCTH B (POPMYJIMPOBKE BOIIPOCA HIIU OTBETA.

[1  HeOpexHoe BBINOIHEHHE 3aMIUCEH, YEPTEXKEH, CXeM, IPaUKOB.

[l Opdorpaduieckrie U MyHKTyaIIHOHHBIC OIHOKH.
Texyuuii KOHTPOJIb.
CamocrosiTeabHasi padora Nel « Kunematukay, «/{lunamMuxa.
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«MHrywcKmin rocyaapcTBeHHbIA YHUBEPCUTETY

- [TocTpoeHne pUCYHKOB U 00OMeH HH(opMaiueii ¢ ucnons3oBanrneM Google u mporpaMMHbIX
npoxaykros Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power Point, Big blue button, Online
Test Pad, Webanketa.

- ITomorts Google, SIHmeKe u roIoCOBBIX MOMOIIHUKOB Siri u Astrca.
Texkcr camocrosiTenbsHOM padoThl Nel.
1.B kxaxoMm cityyae Tejo MOXKHO CUHMTAaTh MaTepHanbHoi Toukoi? [IpuBeante npumepbr. O0ocHyliTe
BO3MOKHOCTb IIPHHATHS BEIOPAHHBIX TEJ 32 MaTepHUaIbHBIE TOUKH.
2. M4 ynian ¢ BeIcOThI 10 M, OTCKOYHII OT 1oJia 1 ObLT noiimMan Ha BeicoTe 1,5 M. Haiitu nyTh 1
nepeMelieHue Msva.
3.Teno maccoi 2 Kr, IBMKETCSI Ha BOCTOK, TOPMO3HTCS ¢ ocTosiHHOM cuioit 10 H,HanpasieHHoit Ha
3amaz. YeMy paBHO 1 KyZa HaIllpaBJICHO YCKOpEHHE Tena?
4.Camoner nposieten 1 tpets mytH co ckopoctbio 1100 km/4, a ocTaBiuiics myTh co ckopoctbio 800
kM/4. Halinute cpeiHIo ckopocTh nosjera.
5.ABromMoOuns Mmaccoit 2000 kr, paBurascb Ha ceBep co ckopocthio 90 KM/4, TOBEpHYI
NEPIEHANKYISIPHO IIOCCe, Bexyliee Ha BOCTOK. OmpenesuTh HampaBiIeHHE W MOIYJIb H3MECHEHHMS
MMITyJIbCa aBTOMOOMIIS.
Bpems Ha MOATOTOBKY U BhINOJTHEHHE: 45 MHHYT
IIxaja oueHKH 00pa30BaTeIbHbIX J0CTUKEHHU .
OmeHka «5» cTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO 0€3 OINOO0K M HEAOUETOB WIIM HMEIOIITYI0 Heboee
OJTHOTO HejoveTa. [Ipyu 3TOM mocTpoeHne pUCyHKOB M 0OMeH HH(popManueii ¢
ucnons3oBanueM Google u nporpammusix mpoaykros Microsoft Excel, Microsoft Word, Zoom,
Microsoft, Power Point, Big blue button, Online Test Pad, Webanketa.
OrieHka «4» CTaBHUTCS 3a pabOTY, BHIMOJHEHHYIO MTOJIHOCTHIO, HO MIPY HAJIMYKH B Heil:a) He 0ojiee 0HOM
HerpyOoii OIMOKK 1 OJJHOTO Heso4eTa, 0) Ui He Ooliee JBYX HEIOYETOB.
OrneHka «3» CTaBUTCS B TOM CJIydae, €CIM YU€HHUK ITPAaBUIIbHO BBINOJIHUI HE MEHEETIOJIOBUHBI Pa0OTHI
WJIH JIOITYCTHIL:
a) He OoJee ABYyX TPYOBIX OmMOO0K, 0) Mk He OoJiee OHOM TPy0Oii OMIMOKH B OJTHOTO
HeloueTa, B) WK He OoJiee IBYX-TpeX HerpyObIX OMIMOOK,T) MITH OJHOW HETPYOOH OMIMOKH U TPeX
HEJI0YETOB,
JT) WM TIPY OTCYTCTBUH OLITHOOK, HO TIPH HAJTMUUH 4-5 HET04eTOB.
OneHka «2» CTaBUTCS, KOTA YHACIIO OIIMOOK M HEJOYETOB IIPEBOCXOUT HOPMY, ITPU KOTOPOH MOKET
OBITH BBICTABJICHA OLIEHKA «3», WM €CIIH MPABIJIBHO BBHIIIOJHEHO MEHEe MOJIOBUHBI paboThl. Orenka «1»
CTaBUTCS B TOM CJIydae, €CJIM YYSHUK He IIPUCTYIAN K BBITOJIHEHUIO PA0OTHIMIN MPABUIILHO BBITOTHHI
He 6onee 10 % Bcex 3amaHMi, T.€. 3amKcal yCIOBUE OAHOM 3a1aui B OOIIECIPUHATHIX CUMBOJIHMYECKUX
0003HAYCHHUSAX.
Y4uTenp UMeeT IPaBo MOCTABUTH YYCHUKY OLIEHKY BBIILIE TOH, KOTOpas
NpeyCMOTPEHa «HOPMaMHI», €CIIH YIEeHHKOM OPUTHHAJIBHO BBINIOJIHEHA padoTa.
I'pyObIMHU cUMTAIOTCS CIEAYIOIINE OLINOKH:

[] He3HaHHWE OINpEeEIICHUs] OCHOBHBIX MOHSTHI1, 3aKOHOB, IIPaBHJI, OCHOBHBIX IT0JIOKEHUITEOPHH,
He3HaHHe POPMYJI, OOLIETIPUHATEIX CUMBOJIOB 0003HaueHNUH (PU3NIECKIX
BEJINYMH, €IMHUI] X U3MEPEHHMS; HEYyMEHHE UCTI0JIb30BaTh COBpeMeHHEBIE | T-TeXHomorum.

[] He3HaHWE HAMMEHOBAHWII €IMHUIl M3MEPEHHUS,

[l HeyMeHHE BBIJICIUTH B OTBETE IIaBHOE,

[] HeyMeHHE MPUMEHSTh 3HAHUS JUIs PELICHHUs 38424 U OOBSICHEHNST PU3MIECKUX SIBICHUH,

[] HeyMeHWHeE JeJIaTh BBIBOJBI M 000OIICHNUS,

[] HeyMeHHE YHTaTh U CTPOHUTH rpadMKK U NPUHLIUIIHAIBHBIE CXEMBbI,

[] HeyMeHWE MOJrOTOBUTH YCTAHOBKY WM J1ab0opaTopHOE 000PYJ0BaHHE, IPOBECTH
OTIBIT, HEOOXOIMMBIE PACUEThI UITU UCTIONbh30BATh MOYUSHHBIE IAHHBIE JIsl BHIBOJIOB,

[] HeyMeHHe MOJIb30BaThCS YUeOHMKOM M CIIPAaBOYHHUKOM IO (PU3UKE U TEXHUKE,

[]  HapylIeHHE TEXHUKH O€30IaCHOCTH IPH BBINOJIHEHUN (PU3NUECKOTO IKCIIEPHMEHTa,

[] HeOpexHOe OTHOIICHHE K J1ab0paTOPHOMY 000PYIOBaHHIO ¥ M3MEPUTEIBHBIMIPHOOPaM.

K HerpyObIM omnbKaM ciieyeT OTHECTH:

[]  HETOYHOCTH OPMYIHPOBOK, OIPENCIICHNUH, TIOHSTHI1, 3aKOHOB, TEOPHUii, BHI3BAaHHASHETIOJIHOTON
0XBaTa OCHOBHBIX ITPU3HAKOB OIPEAEIIIEMOTr0 MOHATHS I 3aMEHOH OJTHOTO-ABYX M3 3THX
MPU3HAKOB BTOPOCTEIICHHBIMH,

[J  omuOKyM Mpy CHATHU NMOKA3aHUH C N3MEPHUTENBHBIX IIPHOOPOB, HE CBSI3aHHBIE CONPECICHUEM
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LICHBI JICJICHUsI IIKaJIbl (HallpuMep, 3aBUCSIIIE OT
PAacIONOXXEHNS H3MEPUTETbHBIX IPUOOPOB, ONTHYECKHE H JIP.),
OIIMOKH, BBI3BaHHBIE HECOOIIOACHIEM YCIIOBUIT POBEICHNUS OIIBITA, YCIOBHH PaOOTHI

W3MEPUTENFHOTO IprnOopa (HeypaBHOBEIICHHBI BECHI, HE TOYHO OIpeIeIeHaTOUKa OTCUETaA),
OLINOKH B YCIIOBHBIX 0003HAYEHHAX HA MPUHIUITHAIBHBIX CXeMaX, HETOYHOCTh rpaduka uup.,

HEpanMOHAIBHBIM METO| PEIICHHS 33/1a41 WM HEOCTATOYHO IPOAYMAHHbIH IIIAaHyCTHOTO

OTBCTa (HapyIHCHI/IC JIOTUKH, ITIOAMEHA OTACIBHBIX OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHLIMI/I),

3a7a44 B OOIIEM BUJIE.
Henouernr:
O HepaI_II/IOHaJ'H:HI)Ie 3aIlIucu HpI/I BBIYUCJICHUAX, HepaI_II/IOHaJ'H)HI)Ie HpI/ICMI)IBLI‘H/ICJ'IeHI/II/I,
mpeoOpa3oBaHuil U pemeHni 3a1ad.

MIOJTYYEHHOTO Pe3yIbTaTa.
OtaenbHBIE TOTPEITHOCTH B (hOPMYJIMPOBKE BOIIPOCA HIIM OTBETA.

HeOpexxHoe BBINIONTHEHNE 3amTHceil, uepTexeil, cxeM, rpadukoB.Opdorpapuueckue u
MYHKTYallMOHHBIE OIIHOKH.

CamocrosrensHas pabora Ne2 «MornekyisipHas CTpyKTypa BEIECTBa,

«MKT uaeajJbHOro rasay.
TekcT camocTosTenbHOM paboThr Ne2

| Bapuanr.

1.KakoBa macca OAHOI'O KUJIOMOJIA BO3AyXa IMMPU HOPMAJIbHBIX yc.]'lOBPI?IX? HpI/IHiITB IINIOTHOCTH

BO31yXa paBHOH 1,3 Kr/M3.

] HepalMOHAJIbHBIE METOJIBI pabOTHI CO CIIPABOYHOMN M IPYrod JIUTEpaTypol, HeyMeHHE peraTh

[l Apudmernyeckue ONMOKU B BBIYHCICHUAK, €CIH 3TH ONIMOKH Ipy00 HE HCKAKAIOTPEATbHOCTh

Bremaucants m, xr M, xr/moins p, [a Vv, M3 T, K
CPEIHIO0
CKOpPOCTh
MOJICKYJT
renaust  npu
HOPMAJTbHBI
X YCTIOBHUSX.
Ne 3amanus
3 ? 3,2*10-2 1,5*106 0,83 300
4 2,4 4*10-2 ? 0,4 200
5 0,3 2,8*10-2 8,5%105 ? 280
6 0,16 4*10-3 6*104 0,83 ?
BapHaHT.
1. Cxkounbko Monekya conepxutes B 1 r 3omora?
2.0npenenuTh CPeTHIOI KBAJAPATHUHYIO CKOPOCTh MOJIEKYJT KHCJIOPO/Ia IIPH TEMIIEpaType ZOOC.
Ne 3ananus m, kT M, kr/mons p, Ia V, M3 T,K

31



R

MHUHHCTEPCTBO HAYKH U BhICcHIero oopa3oBanusi Poccuiickoii @exepanun
ZlepanbHoe rocynapcTBeHHoe broaKeTHoe

|

00pa3oBaTe/ibHOE yypexXaeHune BbiCllero o6pasoBava

«MHrywcKmin rocyaapcTBeHHbIA YHUBEPCUTETY

4 ? 4*10-2 1'5*105 0,4 200
5 0,3 2,8*%10-2 ? 0,5 280
6 0,16 4*10-3 6*104 0,83 ?

BpeMs Ha MOATOTOBKY W BhINOJTHEHHE: 45 MHHYT

IIkaja oneHKN 06pa3oBaTeJbHbBIX JOCTUKEHU.

Omenka «5» cTaBUTCA 3a padOTy, BHINOJHEHHYIO 0e3 OmMOOK M HEJOYETOBIIIN UMEIOIIYIO HE O0Jiee OTHOTO
HeoJera.

Ornenka «4» cTaBHUTCS 32 paboTY, BHIIIOJHEHHYIO TIOJIHOCTHIO, HO TIPH HAJTMYWH B Helf:a) He Oojee ofHOH Herpy0oit
OImMOKH ¥ OJHOTO Hejo4deTa, 0) min He Oojee IByX HEeIOYETOB.

OreHka «3» CTaBUTCS B TOM CIIy4ae, €CIH YUCHUK MPABIIIFHO BHIIIOJIHIII HE MEHECTIONIOBUHEI pabOTHI HITH
JIOTTYCTHIL:

a) He OoJiee IByX IpyObIX OMINOOK,

0) v He GoJiee oHOM rpyOOH OIIMOKK M OZHOTO HEAOYETAa,B) MK He OoJiee IBYX-TPeX HErpyObIX OIIMOOK,

T') WIK OJTHOW Herpy0Ooi omuOKY U Tpex HEeJ0UETOB,

J) WIK TIPA OTCYTCTBUH OIIMOOK, HO NP HAIMYUHU 4-5 HEJOUESTOB.

OreHka «2» CTaBUTCsl, KOTJa YHUCIIO OUTMOOK M HEJI0YETOB IPEBOCXOJUT HOPMY, ITPU KOTOPOIl MOXKET OBITh
BBICTaBJICHA OICHKA «3», WK €CIIU MPAaBUIHHO BBIIIOJHEHO MEHEe MOJIOBUHBI paboThl. O1eHKa «1» CTaBUTCS B TOM
ciIydae, €ClIi YICHHK He MPUCTYIIANT K BBITOIHEHUIO paOOTHIMIIN PABIIIEHO BEITOHWII He Oonee 10 % Bcex 3amaHwid, T.e.
3aImucal yCIOBHE OTHOU 3a1a4l B OOIICTIPHHATHIX CHMBOIMYECKUX 0003HAUCHHSIX.

YuuTenb IMeeT MpaBo MOCTaBUTh YUSHUKY OIIEHKY BBIIIE TOH, KOTOpas IIpeIycMOTpeHa

«HOpMaMH», €CJIH YYCHHKOM OPHTHHAIHHO BBHIIOTHEHA paboTa. ['pydbIME CYHTAKOTCS CeayI0IIHe OINOKM:

HEe3HAHHE OTpPE/ICIICHIsI OCHOBHBIX MOHATHI, 3aKOHOB, IIPABHJI, OCHOBHBIX TTOJIOKEHUH TEOPHH, He3HAHHE (OPMYIT,
OOIIETIPUHATHIX CHMBOJIOBOOO3HAUCHII (PM3NICCKUX BEIHMYUH, CIUHUI] UX U3MEPEHHUS;.

He3HaHHe HAMMEHOBaHHI €TUHUI] N3MEPEHUS,
HEYMEHHE BBIJICIUTh B OTBETE INIABHOE,
HEYMEHHE PUMEHSITh 3HAHUS JJIS PEIICHUS 33]a4 ¥ O0BSICHEHHS (DU3MICCKUX SIBIICHHIA,
HEYMEHHE JIeIaTh BHIBOJIBI M 0000IICHNS,
HEYMEHHE YATATh U CTPOUTH TPAPUKH U IMPUHIIMITHAILHBIC CXEMBI,
HEYMEHHE TIOATOTOBUTH YCTAaHOBKY HJIH JIAOOPAaTOPHOE 000PYAOBaHHE, IPOBECTH

OIIBIT, HEOOXOMMBIC PACUYETHI MITH UCIIOIh30BATh TOYUYCHHBIC TAHHEIC IS BHIBOJIOB,

O HEYMEHHE TI0JIh30BaThCs YUCOHUKOM M CIIPABOYHHUKOM IT0 (PU3HKE U TEXHUKE,

O HapYIICHHE TEXHUKH 0€30MAaCHOCTH TIPH BBITIOJTHEHUH (PU3NIECKOTO IKCIICPUMEHTA,

O HeOpe)XHOE OTHOLIEHHE K JJabopaTopHOMY 000PYZOBaHUIO U N3MEPHUTENBHBIM IpudopaM.K Herpyobim
omudKaM cjeayeT OTHeCTH:

HETOYHOCTH ()OPMYIIUPOBOK, OTIPEAETCHII, TOHATUN, 3aKOHOB, TEOPUH, BEI3BAHHASIHETIOJIHOTON OXBaTa
OCHOBHbIX IIPU3HAKOB ONPE/EIISIeMOTr0 OHSTHUS WX 3aMEHOM OJIHOTO-/IBYX W3 3THUX NPHU3HAKOB BTOPOCTEIICHHBIMH,

OLIMOKH NPH CHTHU MOKa3aHUH C K3MEPUTEIIbHBIX MPUOOPOB, HE CBSI3aHHBIE COIPE/ICIICHIEM LIEHbI
JIeTICHUS IKaJbI (HApUMep, 3aBUCAIINE OT

PacIoIoKeHHsI I3MEPUTEIIbHBIX TPUOOPOB, ONTHYECKHE H JIP.),

OomuOKH, BEI3BAHHBIE HECOOIIOIEHUEM YCIIOBHH MPOBEJCHUS OIIBITA, YCIOBHH pabOTHI H3MEPHUTEIHHOTO
npn60pa (HeypaBHOBEIICHHBI BECHI, HE TOYHO ONPEACICHATOYKA OTCYETA),

O OIIUOKH B YCIOBHBIX 0003HAYCHUSAX HA MPUHIUITHAIBHBIX CXeMaX, HETOYHOCTh Tpaduka uip.,

O HEepaIOHAIBHBIA METO]] PEIICHHS 33]Ja9 HJIM HEJOCTATOYHO MPOAYMaHHBIN [UIAHYCTHOT'O OTBETA
(HapymeHne JIOTMKH, TIOJ]MCHA OTICIHHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH),

O HEepaIMOHAIBHBIC METOJIBI PA0OTHI CO CIIPABOYHOW U APYTOU INTEPATYPOil,HEyMEHUE PelaTh 3aJa4u B
o01em Buze.

Henouersr:

HepannonansHbIe 3a1MICH TIPH BEIYHUCIICHUSIX, HEPALMOHAIBHBIC IPUEMBIBEIUUCIICHIH, IPE0OPa30BaHUHN U
peuieHui 3amay.
ApudmeTnaeckrie OMMOKH B BEIYUCICHUIX, €CITH 3TH OITMOKK rpy00 HE HCKaKAIOTPEATbHOCTh
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MOJIy4EHHOTO pe3yJbTara.
OTaenbHBIE TOTPEIIHOCTH B (JOPMYIHPOBKE BONIPOCA HIIH OTBETA.
HebpexxHoe BHITIONTHEHHE 3alHICeH, YepTekel, cxeM, rpadpukoB.Opdorpaduueckie U MyHKTyallHOHHBIE
OIIMOKH.
CamocrosrenbHas padota Ne3 «KuakocTs 1 mapy.
TexcT camocTosTenbHOM padoThr Ne3.

1. JlaBireHrie BOITHOTO TTapa B BO3IyXe MPH TEMIepaType 300 C paBHo 2,52 xI1a.
Onpeenure OTHOCUTEIHHYIO BIaXKHOCTh BO3/IyXa, €CIIM TaBJICHUE HACHIIICHHOTO Mapa MPUITON TeMIepaType
paBHo 4,2 kl]a.
2. Ha kakyio BBICOTY MOJJTHIMAETCS BOJa B CMaYyMBAaEMOM €10 KaJUIAPHOH TpyOke paauycoml,5 Mmm?
3. JIOTKHBI TH CMa304YHBIC MaTEePHAaIbl CMAYUBaTh TPYIIHECS METAILIBI?
Bpems Ha NnoAroTOBKY M BbINONHEHUE: 25 MUHYT

IxaJsia oueHkH 00pa3oBaTEJbHBIX JOCTHKEHUI.

OtmeHka «5» cTaBUTCS 3a pabOTY, BHIIOJIHEHHYIO 0€3 OIIMOOK M HEJOYETOB MIIM MMEIOIIYI0 He0oee 0OHOTO
HeJo4era.

OneHka «4» cTaBUTCS 3a pabOTY, BHIIOJIHEHHYO OJHOCTHIO, HO ITPY HAJIMYWY B HEil:a) He DoJiee 0JJHOM HerpyOoit
OIIUOKK U OJIHOTO Heo4ueTa, 0) Win He 0osiee ABYX HEIO0YETOB.

OreHka «3» CTaBUTCS B TOM CIIy4dae, €CIIM yYSHUK PaBUIBHO BBIMOJIHWII HE MEHEETIONIOBHHBI pabOThI HITH
JIOTYCTHIL:

a) He OoJiee IByX IpyObIX OMINOOK,

0) mtu He OoJiee OTHOM TPYOOI OIIMOKY U OJHOTO HEAO0YEeTa,B) WM He Ooliee NBYX-TpeX HErpyObIX OMIHOOK,

T) WK OJHOW Herpy0oil OIIMOKY U TpeX HEIOYETOB,

JT) WM TIPY OTCYTCTBUH OLITMOOK, HO TIPH HAJTMYNK 4-5 HeT04eTOB.

OmeHka «2» CTaBUTCS, KOTA YHUCIIO OITMOOK M HEIOYETOB MPEBOCXOIUT HOPMY, TPH KOTOPOH MOXKET OBITh
BBICTABJICHA OIIEHKA «3», WJIH €CIIH MPABMILHO BHITOJHEHO MEHEE MOJOBUHBI paboThl. O1ieHKa «1» CTaBUTCA B TOM
cilydae, eCJIM YU€HHUK He MPUCTYTIAN K BHIIOJIHEHNIO paOOTHIMIIM PaBHIIBHO BBITIOIHMI He Oostee 10 % Bcex 3amaHui, T.e.
3armcai ycIoBHEe OJHOW 3a/1a4u B OOIICPUHATHIX CHMBOJIHMUYECKHX 0003HAYCHHSIX.

Y4uTenp UMeeT IpaBo MOCTABUTh YYCHUKY OLIEHKY BBIIE TOH, KOTOpas IPeyCMOTpeHa

«HOpPMaMHU», €CJI YYSHHKOM OPHIMHAJILHO BBINOJIHEHA paboTa. 'pyObIMH CUHTAIOTCS CiIeAyIOLIHEe OMINOKH:

HEe3HaHHE ONpe/IeNIeHHs] OCHOBHBIX MTOHATHI, 3aKOHOB, IIPABUJI, OCHOBHBIX I10JI0)KEHUHTEOPUH, HE3HAHNE
(hopmyi, OOIIENPHHSATHIX CUMBOJIOB 0003HAYCHUH (PU3MYECKUX BEIMYMH, EIMHUL UX U3MEPEHUS;
O He3HaHHe HAaMMEHOBAaHHUH €IMHUI] N3MEPEHNS,
HEyMEHHE BBIZICINTh B OTBETE INIaBHOE,
HEyMEHHE IPUMEHSTh 3HaHU JJIsl peLIeHNs 3a1a4 U 00bSICHEHUS (PU3NUECKHX SBICHUM,
HEyMEHHUeE JIeJIaTh BBIBOIBI U 0000IIEeH NS,
HEyMEHHE YNTATh U CTPOUTH 'paMKN ¥ NPUHIUIHAIBHBIE CXEMBI,
HeyMEeHHE TIOATOTOBUTH YCTaHOBKY WJIN J1aOOpaTOpHOE 000pyJ0BaHKE, IPOBECTH
OTIBIT, HEOOXOIUMBIE PACUEThI UITU UCTIONb30BATh MOYUSHHBIE JAHHBIE JUIsl BHIBOJIOB,
HEYMEHHE T10JIb30BaThCs YIeOHUKOM U CIIPABOYHUKOM 110 (DU3MKE U TEXHHUKE,
HapylleHHe TEXHUKH 0€30MaCHOCTH P BBIIOJHEHUH (HHU3HYECKOTO IKCIIEPUMEHTA,
HeOpeKHOE OTHOIIIEHHUE K JIA0OpAaTOPHOMY 000PYIOBAHHIO  U3MEPHUTEIHHBIM MprbopaM. K HerpyobImM
ommnoKaM cjieayer OTHECTH:
HETOYHOCTH ()OPMYIIUPOBOK, OTIPEACTCHI, TOHATUN, 3aKOHOB, TEOPHH, BEI3BAHHASIHETIOJIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB OIIPE/EIISIEMOTr0 TOHATHS WM 3aMEHOH OJHOTO-/IBYX W3 3THX IPU3HAKOB BTOPOCTEIIEHHBIMH,

O OLIMOKH NP CHATUY MTOKa3aHUH C U3MEPHUTEIILHBIX IPUOOPOB, HE CBSI3aHHBIE COIPE/ICIIEHIEM [IEHBI
JIeTICHUS IKaJbl (HarpuMep, 3aBUCAIINE OT

PacIoNoKeHNsI U3MEPUTEIBHBIX IPUOOPOB, ONITHYECKHE H JIp.),

O OLIMOKH, BBI3BAaHHBIE HECOOIIOICHUEM YCIIOBUIT POBEIECHUS OIIBITa, YCIOBUIT padOTH H3MEPUTEIBHOTO
npubopa (HeypaBHOBEIIEHHBI BEChI, HE TOYHO OTpeesieHaTOUKa OTCUETa),

OIIMOKH B YCIIOBHBIX 0003HAUCHUAX HA MPUHIUITHAIBHBIX CXEMax, HETOYHOCTh rpaduka uip.,
HepanMOHAIbHbBIA METO PEIICHHS 3a/1a91 MIH HEAOCTATOYHO NMPOAYMAaHHbIN IIIaHyCTHOTO OTBETA
(HapyIIeHue JOTUKH, TIOAMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH),

HepanuoHalIbHbIE METOBI PA0OTHI CO CIPABOYHOM U APYTOH TNTEPaTypOil, HEyMEHHE PEIIaTh 33141 B

0o01IeEM BHIE.
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Henouersr:
HepanmonansHbIe 3aIIMICH TIPH BEIYHUCIICHUSIX, HEPAMOHATIBHbIC IPUEMBIBEIYUCIICHIH, IPEOOPa30BaHUHN
pelieHuii 3a1ad.
Apupmernueckue ommOKN B BEIYUCICHISIX, €CIIH 3TH OIIHOKH Irpy00 He NCKaKaloTPeaIbHOCTh
MIOJTYIEHHOTO Pe3yJbTaTa.
OTnenbHBIe TOTPEITHOCTH B (HOPMYITHPOBKE BOIPOCA HIIH OTBETA.
HebpexHoe BHITIONTHEHHE 3alHICel, YepTekel, cxeM, rpadpukos.Opdorpadudeckie U MyHKTyallHOHHBIC
OIITUOKH.
CamocrositenbHas padota Ned «Criiel DM B3auMOICHCTBHS HETIOABHKHBIX3aPATI0BY.
TekcT camocTosITeILHOH PadoThl Ned,

1. 3anuniuren 3aKoH KynoHa, n yKakute Kakue BeTMYUHbI 0003HAYECHBI HCIIOJIb30BAaHHBIMU BAMHOYKBaAMH.

2. HamnpsxkeHHOCTh 10l A HampaBJIEHO Ha BOCTOK U paBHa 2"‘105 H/Kn. kakas cuna u B KaKOMHAIIPaBICHHN
Oyzer nmeficTBoBaTh Ha 3apsin -3 MKK?

. 11

3. Omnpenenure yCKOpEeHHS 3JIEKTPOHa B Touke B, ecim HanpspkeHHOCTH MoJIs B 310 Touke paBHal,3 *10

H/Kn.
. . . -8 .

4. C kakoii cuinoil B3anMoAeHCTBYIOT Ba 3apsiaa nmo 10 ~ Kir xaxaslif, HaxoadIecs HapacCTOSIHUU 5 CM JpyT

oT apyra?

5. Yem oTanyaroTCs T10Jid, CO3AaHHBIC ABYMS 3apsAKCHHBIMU TCJIaMU, JIMHUU HAIIPAKCHHOCTUKOTOPBIX

W3

M300pakeHbl Ha PUCYHKE"
Bpems Ha NOArOTOBKY U BbiNO/NHEHME: 45 MUHYT

IlIkana oneHKH 00pa30BaTeIbHBIX 0CTHKEHMIA.

OreHka «5» cTaBUTCS 3a padOTY, BBIIOJIHEHHYIO 0€3 OLIMOOK 1 HEJJOYETOB HIIM UMEIOIIYI0 HeboJiee 0HOro
HeJlo4era.

OreHka «4» cTaBUTCS 3a pabOTY, BBIIOJIHEHHYIO OJHOCTHIO, HO ITPY HAJIMYWY B HEil:a) He DoJiee 0/JHO HerpyOoit
OIMMOKY ¥ OJJHOTO HeZloueTa, 0) uiu He OoJiee IByX HEJIOUETOB.

OneHka «3» CTaBUTCS B TOM ClIydyae, €CiIM YYeHHK NPaBHIbHO BHIITOJIHMI HE MEHEE IOJIOBUHBIPAOOTHI MIIH
JIOTYCTHIL:

a) He OoJiee IBYX IpyOBIX OMINOOK,

0) mn He OoJtee 0JHOM rpy00il OIMOKK U OJJHOTO HEJ0YETa,B) Wi He 0oJiee IBYX-TPEX HErpyObIX OIHOOK,

T) WM OJHOH Herpy0oii omiOKy 1 Tpex Hel0YETOB,

JT) WM TIPY OTCYTCTBUH OLIMOOK, HO IPH HaJTMuuK 4-5 He104eToB.

OreHka «2» CTaBUTCsl, KOTJ[a YHUCIIO0 OUTMOOK M HEJIOYETOB IPEBOCXOJUT HOPMY, IIPU KOTOPOIl MOXKET ObITh
BBICTABJICHA OIIEHKA «3», HJIH €CJTH MIPAaBUIILHO BBINIOJHEHO MEeHee MOJOBUHBI paboThl. OnieHKa «1» CTaBUTCS B TOM
cilydae, €Cliid yYeHUK He MPUCTYIAJ K BHIITOJIHEHUIO paOOTHIMIIA IPABUIILHO BBHITTOJHUI He Oonee 10 % Bcex 3amaHwid, T.e.
3arica ycioBHe OJHOW 3a/1a4u B OOIICHPUHATHIX CUMBOJIMUYECKUX 0003HAUEHHSIX. YUHUTEIh UIMEET PaBO MOCTABUTH
YUEHHKY OLIEHKY BbIILIE TOH, KOTOpasl MpeycMOTpeHa

«HOPMaMH», €CIIH YYSHHKOM OPHIMHAJILHO BbINOJHEHa paboTa. 'pyObIMH CUUTAIOTCS CJIeAYIOLIHE OMINOKH:

O HE3HaHHE ONpE/IEICHUs OCHOBHBIX IOHATHH, 3aKOHOB, IIPABIJI, OCHOBHBIX MTOJIOXKEHUHTEOPHH, HE3HAHUE
(bopMyn OOILETPUHATHIX CUMBOJIOB 0003HaYE€HUH (PM3MYECKUX BEIMYMH, EIUHUL UX U3MEPEHUS,;

HEe3HaHHE HAaMMEHOBaHUH €IMHUI] N3MEPEHUS,

HEyMEHHE BBIJCINTh B OTBETE INIABHOE,

HEyMEHHE IPUMEHSTh 3HaHUs JUIsl PELICHHs 3a1a4 U 00bSICHEHUs (PU3NUCCKUX SIBIICHUH,
HEYMEHHE JIeTaTh BEIBOIBI M 0000IIeHNS,

HEYMEHHE YATATh M CTPOUTH TPAPUKH U MIPUHINITHATHHBIE CXEMEI,

HEyYMEHHE TIOATOTOBUTH YCTAaHOBKY WJIH JIAOOpaTOpHOE 000pyIOBaHKE, TIPOBECTH
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OTIBIT, HEOOXOIUMBIE PAcUeThl WIIM UCIIONb30BATh MOIYYSHHBIE JaHHBIE JUISl BHIBOJIOB,
HEYMEHHE TI0JIb30BATHCS yIEOHNKOM U CIIPABOYHUKOM IO (DU3HMKE U TEXHUKE,
HapyIIeHNEe TEXHUKHN 0€301IaCHOCTH P BBITOJHEHUH (DH3HUECKOTO IKCIIEPUMEHTA,
HeOpeKHOE OTHOIICHHUE K J1a00paTOpHOMY 000pYIOBAHUIO M U3MEPUTEIBHBIM NprOopam.K Herpyosim
omMOKaM cJiefyeT OTHeCTH:
HETOYHOCTH (POPMYIIHPOBOK, OTIPEICIICHII, TIOHATHH, 3aKOHOB, TCOPHiA, BEI3BAHHASTHETIOIHOTOH 0XBaTa
OCHOBHBIX IIPH3HAKOB ONPEEISEMOTr0 TOHATHS WIN 3aMEHOH OZHOTO-/IBYX U3 3THX NPU3HAKOB BTOPOCTEIICHHBIMH,
O OLIMOKH NP CHATUY MOKa3aHUH C U3MEPUTEIBHBIX IPUOOPOB, HE CBSI3aHHBIE COIPE/ICIIEHIEM LIEHbI
JIeTICHUS LIKaJbl (HalpuMep, 3aBUCAIINE OT
PacroNOKeH s N3MEPUTETbHbIX npudOpOB, ONTHYECKHE H JIP.),
O OLIMOKH, BHI3BAaHHBIE HECOOIIOICHHEM YCIIOBHUII POBEICHUS OIIBITA, YCIOBHH PaOOTHI H3MEPUTEIBHOTO
an60pa (HeypaBHOBEIICHHBI BECHI, HE TOYHO ONpEAeTIeHaTOUKa 0TCUYETA),
O OLIMOKH B YCJIOBHBIX 0003HAYCHHUX HA MPHHIUITHAIIBHBIX CXeMax, HETOYHOCTh rpaduka uaip.,
HepanuoHaAIbHbBIA METO PEIICHHS 3a/1a91 WIM HEAOCTATOUHO NMPOAYMAHHbIH IJIAaHyCTHOTO OTBETA
(HapymIeHue JTOTUKH, IOAMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMHU
HepanuoHalIbHbIE METO/IBbI Pa0OTHI CO CIPABOYHOM U APYTOH TNTEpaTypoil, HEyMEHNE PEIIaTh 3a1a491 B
00I1IEM BHIIE.
HenoueTsr:
O HepaumnoHanbHbIe 3aKMCH IPU BEIYUCICHUSIX, HEPALMOHAIbHBIE IPUEMBIBBIYHCIICHUH, IPE00Opa3oBaHuil 1
pelieHui 3a1ay.
O ApudmMeTHueckue OIMUOKH B BEIUUCICHHUSIX, €CJIH 3TH OIUOKK rpy00 HE MCKaKAIOTPEaIbHOCTh
TOJTyEHHOTO Pe3yIbTaTa.
O OtenbHbIE OTPEHIHOCTH B (OPMYIIHPOBKE BOIIPOCA HIIH OTBETA.
HeOpexxHoe BBITIOTHEHUE 3alKCeil, uepTexeii, cxeM, rpadukoB.Opdorpadudeckue u MyHKTya[HOHHbIC
OIINOKH.
CamocrositenbHas padota Ne5 DHeprus DM B3anMOACHCTBHS ITOABHKHBIX3aPSI0BY.
TekcT camocTosITeIbHON padoThl NeS.
I BapuanT
1. Kakyto paboTy coBepmut moie mnpu nepeMereHnn 3apsiaa 20 HKn u3 touku ¢ morennmanom700B B Touky ¢
noreHnuaitom 200B?
2. HaiinuTe paboTy 3/1eKTpHUYESCKOTO MO HanpsKeHHOCThI0 1 KB/M, eciu 3apsiz B 25 uKitnepemectuiu Ha 2
CM B HalpaBJICHNUN 3apsiza «-25 HKm»?
3. HanpspxkeHHOCTh MEXAY IBYMS TOUKaMH, J€XaIIMMHU Ha OJHOM JIMHUH HAaNPSDKEHHOCTH OJHOPOJIHOTO MOJIA,
2 xB/m. HaiiauTe HanpskeHHOCTb, €CIU paccTosiHue Mexay Toukamu 10 cm.
II BapuanT
1. Kakyro paboty coBepmmt nofie nipu nepementieHun 3apsna 20 HKix u3 Touku ¢ norernuaiom 1 00B B Touky ¢
norenuuaiaom 400B?
2. Haiinure paboTy anekTpudeckoro noss HarpsbkeHHocThio 1 kB/M, eciu 3apsia B 20 HKnmepemectuy Ha 6
cM B HanpaByieHnu 3apsina «-20 HKi»?
3. HanpsoxkeHHOCTD MEXIy ABYMS TOUKaMH, JIEKAIIMMHU Ha OJTHOW JINHUH HATPSHKEHHOCTH OJHOPOIHOTO TIOJI,
2 xB/m. HalinuTe HanpsKeHHOCTb, €CJIH PACCTOSIHUE MEXKAY TOUKaMu 4 cM
Bpemsi Ha MOATOTOBKY M BbINOTHeHne: __45 MUHYT
Ixasa oueHKH 00pa3oBATEJbHBIX JOCTHKEHUI.
OneHka «5» cTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO 0€3 OINOO0K M HEZ0UETOB WIIM UMEIOIYI0 HeboJiee 0JJTHOTO
HezoueTa.
OneHka «4» cTaBUTCS 3a pabdOTY, BHIIOJIHEHHYIO OJIHOCTHIO, HO ITPY HAIMYWY B HEl:a) He OoJiee 0JjHOI HerpyOoit
OIMMOKY M OJJHOTO Hefo4eTa, 0) niu He OoJiee IByX HEJIOUETOB.
Orenka «3» CTaBHTCS B TOM CIIydae, €CJIM YIeHUK MPaBUIGHO BBITOJHII HE MEHEEIIOJIOBUHBI PA0OTHI MIIN
JOIYCTHIL:
a) He OoJiee ABYX rpyOBIX OMTHOOK,
0) wm He 6oJiee OJTHOM TPyOOi OITMOKHM M OJTHOTO HEIOYETa,B) WITH HE OoJiee NBYX-TpeX HETPYOBbIX OMHUOOK,
T) WIK OJHOHM HErpyOOi OMMUOKHU U TPeX HEIOYETOB,
JT) WM TIPY OTCYTCTBUH OLIMOOK, HO Y HasMuuu 4-5 Hero4eToB.
OneHka «2» CTaBUTCS, KOTJa YHUCIIO OUTMOOK M HEJIOYETOB IIPEBOCXOJUT HOPMY, ITPU KOTOPOI MOXKET OBITh
BBICTABJICHA OLIEHKA «3), MJIM €CIIM NPABHILHO BHIMOJIHEHO MEHEE MOJIOBHHBI paboThl. OneHka «1» cTaBUTCS B TOM
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cily4ae, eClid YUeHHK He TIPHCTYIall K BBIIIOJIHEHHIO paOOTHIMIN MPABUIILHO BHIIOIHMI He Ooiee 10 % Bcex 3anaHmid, T.e.
3arcal ycIoBHe OAHON 3a/1a4i B OOIIENPUHATHIX CHMBOJIMYECKUX 0003HAUCHHSAX.
Y4uTens IMeeT MpaBo MOCTABUTH YUCHUKY OLICHKY BBIIIE TOH, KOTOpast IPELyCMOTpEHa
«HOPMaMm», €CIIM YICHUKOM OPUTHHAIBHO BBINOJIHEHA padoTa.
I'pyOBIMEU cUMTAIOTCS CIIEIYIOIINE OITHOKH:
HE3HaHHE ONPE/EICHNI OCHOBHBIX OHATHH, 3aKOHOB, IPABMJI, OCHOBHBIX MOJIO)KEHUHTEOPHH, HE3HAHHUE
(hopMy, OOIIETIPUHATHIX CHMBOJIOB 0003HAYCHHH (QU3MUECKUX BEITHMIUH, SIUHHUI UX U3MEPEHUs, He3HAHHE
HalMEHOBAHUN €TUHUI] U3MEPEHHUS,
O HEYMEHME BBIJICJIUTH B OTBETE INIaBHOE,
HEyMEHHEe IPUMEHSTh 3HAHUS JUIsl pELICHUs 33124 U 00bSICHEHUS (PU3NUECKUX SBJICHUH,
HEYMEHHUeE JIeJIaTh BBIBObI U 0000IIeHUS,
HEYMEHHE YUTATh U CTPOUTH 'paMKU ¥ NPUHLIUIHAIBHBIE CXEMBI,
HEyMEHHE TIOATOTOBUTH YCTaHOBKY WIIM J1a00paTOpHOE 000pyA0BaHUE, IPOBECTH
OTIBIT, HEOOXOIMMBIE PACUEThI WIIH UCTIOJIB30BATh MOTYUCHHBIE JaHHBIC [T BBIBOJIOB,
HEYMEHHE TI0JIb30BATHCS yIEOHNKOM U CIIPABOYHUKOM IO (DPM3HMKE U TEXHUKE,
HapyIIeHHEe TEXHUKH 0€301IaCHOCTH TP BBITOJHEHUH (PH3HUECKOTO IKCIIEPUMEHTA,
HeOpe)XKHOE OTHOLIEHHUE K JJaO0opaTopHOMY 000PYAOBAHUIO N M3MEPHUTENBHBIM IpudopaM.K Herpyobim
olIMOKAM cJiefyeT OTHeCTH:
g HETOYHOCTh (POPMYIIUPOBOK, ONPECICHUI, TOHATHI, 3aKOHOB, TEOPHIi, BEI3BAHHASIHETIOIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEAEIIIeMOro MOHITHS I 3aMEHOM OJHOT0-IBYX U3 ATUX IIPU3HAKOB BTOPOCTEIIEHHBIMH,
O OLIMOKY NP CHATHU MOKa3aHUH ¢ M3MEPUTEIbHBIX MPUOOPOB, HE CBSI3aHHBIE COPE/ICIICHIEM LIEHbBI
JICTIeHHSI Kbl (HalpuMep, 3aBUCSIIUE OT
PacIooKeHNsI ©3MEPUTEIBHBIX IPUOOPOB, ONITHYECKHE H JIP.),
omuOKH, BBI3BAHHBIE HECOOIIOIEHNEM YCIIOBUI POBEICHUS OIIBITA, YCIOBHH pabOThI H3MEPHUTEIHHOTO
npudopa (HeypaBHOBEIIEHHBI BECHI, HE TOYHO OIPEETIeHaTOUYKa OTCUETa),
O OIIMOKH B YCJIOBHBIX 0003HAYCHUAX HA MPUHIMITHAIBHBIX CXeMax, HeTOYHOCTh rpaduka uap.,
O HepannoHaIbHbIA METO PEIICHHS 3a/1a91 WIM HEAOCTATOUHO NMPOAYMAaHHbIN IJIaHyCTHOTO OTBETA
(HapyIeHne JOTHKH, OAMEHA OTAEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMHN),
O HepanuoHalIbHbIe METO/IbI Pa0OTHI CO CIIPAaBOYHOM U APYTOi INTEpaTypoil, HeyMEeHNE pelIaTh 3a1a41 B
00I1IeEM BHUIE.
Henouerst:
HepanmonansHble 3a1IMCH TIPU BBIYUCIEHUSAX, HEPALMOHAIBHbIE IPUEMBIBBIUNCIICHIH, TIPEOOPa30BaHUI U
peuieHui 3aiay.
Apudmetrueckue omnOKH B BEIUUCICHHUSIX, €CJIH 3TH OIUOKK rpy00 HE MCKaKAIOTPEaIbHOCTh
MOJY4EeHHOTO pe3ynbraTa. OTAeNIbHbIC MOTPEIIHOCTH B (POPMYTHPOBKE BOIPOCA MU OTBETA.
HebpexHoe BrInoNHEHKE 3amucei, yepTexeil, cxeM, rpagukoB.Opdorpaduueckre 1 MyHKTyallnOHHbIE

omuoOKy.

CamocrostenpHas padota Ne6 «MarHuTHOE mose».

TekcT camocToATEIbHOI pa6doThI Ne6.

4. C xaxoil cunoil gelcTByeT MarHuTHoe mnosie ¢ uHayknuei 10 MTn Ha NPOBOAHUK, B KOTOPOM CHJIa TOKA
cocrasmsieT 50 A, ecnu AMHA aKTUBHOHM YacTh poBogHKKa coctanmseT 0,1 m? Ilose 1 TOK HepHEHIUKYIISPHBL.

5. Onpenenuts cuily, IEHCTBYIONIYIO Ha TPOBOIHUK JirHON 0,5 M NIpH TOKe CHJIoi 2 A, BMarHUTHOE TIOJIE C
uaaykiuei 0,5 Ti, eciu yron Mexay HalpaBICHUSIMH BEKTOPA
0 0.
uHayKiwn noist 1 Tokom 907 u 30
6. Pacuwnraiite MarHUTHYIO HHAYKIUIO MOCTOSTHHOTO MarHuTa, eci:F=0,12 H; 1=0,5 A; A1 =0,16 m; n=125;
singo®=1

Bpems Ha NOArOTOBKY U BbiNOJIHEHUE: _ 25 MUHYT

lkaJja oleHKH 00pa30BaTENbHBIX 10CTHKEHU.

Orenka «5» cTaBUTCS 3a paboTYy, BBHITIOJHEHHYIO 0€3 OIMOO0K M HEAOYETOB WIIH UMEIOIIYI0 HeOoJee 0OHOTO
HeJo4era.

OneHka «4» cTaBUTCS 3a pabdOTY, BBIIOJIHEHHYIO OJIHOCTBIO, HO ITPY HAIMYWY B HEll:a) He OoJiee 0jHO HerpyOoit
OLIMOKH M OJIHOTO HeAoueTa, 0) nim He Oojiee ABYyX HEJI0YETOB.

OneHka «3» CTaBUTCS B TOM CJIy4ae, €CIM YYEHHUK ITPAaBUIILHO BBINOJIHNI HE MEHEETIONIOBUHBI PA0OTHI HIIH
JIOIYCTHIL:
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a) He OoJiee IBYX IpyObIX OMINOOK,

0) mtu He OoJiee OTHOM TPY0OOIt OIMOKH U OJHOTO HEAO0YeTa,B) WM He Ooliee IBYX-TpeX HErpyObIX OMIHOOK,

T) WIN OJHOH HerpyOoil OIMMOKN U TPEX HETOYETOB,

) WK TIPA OTCYTCTBUH OIIHOOK, HO TIPH HAIWYHHN 4-5 HETOYETOB.

Ornenka «2» CTaBUTCS, KOT/Ia YHACIO OMNOOK ¥ HEJJOYETOB IIPEBOCXOAUT HOPMY, IPH KOTOPOH MOXKET OBITH
BBICTaBJICHA OLICHKA «3%, WJIM €CJIM IPaBUIIBHO BEIIIOJIHEHO MEHEe MOIOBUHEI pa0oThl. OneHKa «1» CTaBUTCS B TOM
Cllydae, ecli y4eHHK He IPUCTYTIAN K BBITOJHESHHIO PabOTHINIIN IPaBUIILHO BEIONHII He 6onee 10 % Bcex 3amaHuid, T.e.
3amucai ycIoBHE OAHOW 3a/1a4u B OOIIEIPUHATHIX CUMBOJIMUYECKHX 0003HAYCHHSX.

Yuurenb UMeeT MpaBo NOCTaBUTh YYEHUKY OLICHKY BBIIIE TOM, KOTOpask IpelyCMOTpeHa

«HOPMaMU», CIIM YYSHUKOM OpPUTHHAIILHO BBITNOJIHEHA paborTa.

prﬁmMﬂ CUMTAIOTCS CJIeAYIOLIHe OINOKHM:

(. HE3HAHUC OMPCACIICHNUA OCHOBHBIX HOHSITI/II/I 3aKOHOB, ITpaB1JI, OCHOBHBIX HOJ'IO)KCHI/II/ITeOpI/II/I HC3HaHUC
(hopMyJ1, OOIICTTPUHATHIX CUMBOJIOB 0003HAYCHUIN (PU3MUCCKUX BEIHMYUH, CIUHHII UX U3MEPCHHUS,

He3HaHUE HAUMCHOBAHUN €IMHHIL] U3MEPEHHS,
HEyMEHHUE BBIICIUTE B OTBETE TJIABHOE,
HEeyMeHUE IPUMEHATD 3HAHMS IS PEIICHUS 3a/1ad U 00BCHEHNS QU3MUCCKUX SBICHUI,
HEyMEHHE JIeNIaTh BBIBOJBI M 0000IICHHS,
HEYMEHHUE YUTATh M CTPOUTH IPAQHKH U MPUHIUITHATEHBIE CXEMBI,
HEyMEHHE TIOATOTOBUTh YCTaHOBKY WIIM J1a00paTOpHOE 000pyA0BaHUE, IPOBECTH
OIIBIT, HCO6XOI[I/IMI)IC PacyY€Thl WK UCIIOJIB30BATh MMOJYYCHHBIC JaHHBIC IJI1 BBIBOOB,
HCYMCHHUC MOJIB30BaThCA y‘-Ie6HI/IKOM 1 CIIPaBOYHUKOM I10 (l)I/I3I/IKe " TCXHHUKC,
HapylIeHHEe TEXHUKH 0€30IIaCHOCTH ITPH BBITIOJIHEHUHU (PU3UUECKOTO IKCIIEPUMEHTA,
HEOPEKHOE OTHOIICHHUE K Ta00paTOPHOMY 000PYIOBAHUIO M U3MEPUTEIBHBIM nprOopam.K Herpyonim
oumﬁlcaM cJleyeT OTHECTH:
HETOYHOCTh (YOPMYJIMPOBOK, ONPE/ICICHH, IIOHATHII, 3aKOHOB, TCOPHH, BBI3BAHHASIHEIIOIHOTOM 0XBaTa
OCHOBHBIX IIPHU3HAKOB ONPEACIIAEMOTO MOHITHS MM 3aMEHOH OJJHOTO-JBYX M3 3THX IPH3HAKOB BTOPOCTEIICHHBIMH,

O OLIMOKHU NPY CHATHHU NMOKa3aHUI ¢ K3MEPHUTEIBHBIX IIPUOOPOB, HE CBA3aHHBIE CONPE/ICICHHEM LICHBI
JeJIeHHs KAl (HapuMep, 3aBUCSIINE OT
PacnoJIOKCHUA U3MEPUTCIIbHBIX HpI/I60pOB, OIITUYCCKHUE U
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Pabouass mporpamma auciuruinHbl «@PU3MKa» COCTABICHA B COOTBETCTBUU C
tpeboBanusimu GI'OC BO no nanpasnenuto noarotoBku  35.03.07. «Texuonorus
MPOU3BOJICTBA U TMEpepabOTKU CEIhCKOXO3SUCTBEHHONM NpOayKIuu» (OakanaBpuar),
YTBEPKJIEHHOTO Mpuka3zoM MuHucTepcTBa oOpa3oBaHus W Hayku Poccuiickoi
®eneparuu oT «17» uronst 2017 r. Ne 669.

[Iporpammy cocraBuna:

1. xaung. texd. Hayk, npodeccop kadbeapsl oomieit dusuku [1.C. Cyareirosa

[Tporpamma oroOpeHa Ha 3acenanuu kadeapsl « TeXHOI0rus Mporu3BOCTBA U
nepepaboTKU CeNbCKOXO03HCTBEHHON IPOAYKIIMIDY
[Iporokon Ne/ ot «14» wmapra 2025 roga

[Iporpamma o1o0peHa Y4eOHO-METOANUECKOM KOMUCCUEN arpOMHKEHEPHOTO
bakynbTeTa

[TpoTokon Ne3 ot «20» mapta 2025 roaa
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00pa3oBaTe/ibHOE ydpexXaeHune BbiClero O6pa3OBaHMﬂ

«MHryWwCcKMiA rocyfapcTBEeHHbIN YHUBEPCUTET»

CBeJeHUsI O TmepeyTBEPXKAEHHHM MNPOrpaMMbl Ha oO4YepeaHOM
perucTpanum u3MeHeHui

y4eOGHBIH TroJa H

Y4yebHbIH
roj,

Pemienue kade/pbl
(Ne mpoToxkoua,
JaTa)

BHeceHHbIe M3MeHeHUs

[loamnuck 3aB.
kadeapoit
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