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1. Crpykrypa u od0masi TPyJ10eMKOCTh TUCIHIIIMHBI

OO61m1ast TpyI0EMKOCTD AUCIMIIIMHBI COCTABIACT 12 3aueTHBIX exuuuil (432 4acos).

Ounas popma o0ydeHus 3aounas popma oOyueHUs
Kypc 1,2 -
CemecTtp 2-4 -
Jlexumu 34+36+34 -
[TpakTrueckue (ceMUHAPCKUE) 3aHATHS - -
JlaboparopHble 3aHATHS 34+72+34 -
Koncynsranuu - -
HToro ayTMTOpHBIX 3aHATHI 252 -
CaMocTosiTeNnbpHas padoTta 116 -
KypcoBas pabora - -
dopma kouTpos (72)
DK3aMEH +72 (3,4) -
3ayer +(2) -
O011ee KOJMIECTBO YaCOB 432 -

2. Ileam ocBoeHMsI TUCHUILIHHBI

I_[eJ'II/I OCBOCHUA NUCHUIITIMHBI duzuka:
1. CTy,I[eHTLI JOJIXKHBI OBJIAACTh 3HaAaHHUAMHU OCHOB (1)I/I3I/IKI/I, YMCJIO IMPUMCHATH MOJTYYCHHBIC

3HAaHHUA 1719 OOBICHEHUH;

2. @®opmupoBaTh Yy CTYJEHTOB OO0IIEro (U3UYECKOT0 MHUPOBO33PEHUS U  Pa3BUTUA

(1)I/I3I/I‘ICCK01"O MBINIJIICHHUA,

3. ®opMUpOBaTh IEJIBHOE MPEACTaBICHUE O TMpolleccax M SBICHUAX, MPOUCXOIANINX B
HEXXHMBOM M KUBOM MPUPOJIE, HAYYHBIM CHOCOO MBILIUICHHUS, YMEHUE BHJIETh €CTECTBEHHOHAy4YHOE
cojiepkaHue po0IeM, BO3HUKAIOIIUX B MPAKTUYECKOM IS TEIIbHOCTH CIIEIIUATUCTA;

4. Hayunth CTyneHTOB MNpUMEHATh (PU3MYECKHE METO]Ib

ITOJIYYEHHBIX 3HAHUH B Kypce «DU3HKay.

HCCICIOBaHUA Ha OCHOBC

3. Mecrto aucuuminnsl B ctpykrype OITOII 6akanaspuara 51.0.17. O6s3arenpHas 9acThb.

I[J'IH HN3YUCHUA TUCHUIITIUNHBL H€06X0)II/IMBI 3HaHUA, YMCHHA U KOMIICTCHIINH, ITOJTYUCHHBIC
O6y‘{aIOIJ_II/IMI/ICH B pC3YJIbTATC OCBOCHH KYPCOB: «MartemaTuka» u T.AO.

Jlns ocBoeHUs naHHOW yuyeOHON AucuUIInHbI (DPr3nKa) CTyIeHT J0KEH

3HaTh:

- BAYKHEHIINE CUCTEMBI KOOpAMHAT (AeKapToBas, HWIMHApUYECcKas U cepruyeckas,
- BEKTOPHOE TpeICTaBlIeHNEe (PU3NUECKUX BEITHYHUH,
- OCHOBBI HHTETPaJIbHO-TU (G (HEePEeHIIMATEHOTO UCUUCIICHUS.

YMeTs:

- MCII0JIb30BATh CUCTEMY KOOPJMHAT B Pa3IMyYHbIX 3aJadax,
- IPOBOJUTH MATEMAaTUYECKUE ONIEPALIUN C BEKTOPAMH,
- muddepeHIpoBaTh U HHTErPUPOBATH HENPEPBIBHBIE (PYHKITHH.

Bmaners:

- CHOCOOHOCTBIO BBI6I/IpaTL CUCTEMY KOOPpAHUHAT COTJIIACHO pCI.I.IElCMOfI 3aaadc,
- CIIOCOOHOCTBIO BCKTOPHOT'O MPEACTABJICHUA U PCUICHUA PAa3JIMYHBIX 3a/1a4,




- CLIOCOOHOCTBIO MCIOIb30BaTh TAOIUIBI TPOU3BOAHBIX U UHTErPAJIOB IPU peUIeHUH (HU3HUECKUX

3aaad.

[Ipu OCBOCHWM MaHHOW JMCIUILIMHBI O0YYAIOIIUICS CMOXKET MPOAEMOHCTPUPOBATH (YACTHYHO)

crnenytomue o6o6menHsie Tpyaosbie pynkun (OTD) u Tpynossie pynkuuu (TD):

Kon n
HaUMeHOBaHUe
npodeccuoHaIbHOT
0 CTaHJapTa

O06o00mennas Tpynosas pynkuus (OT®D)

TpynoBasi pynkuus (TD)

OobaacTb npogeccuoHanbHOI JesTeabHocTH: 01 O0pa3oBaHue U HAyKa
Tun 3aga4 npodeccuoHANTbHOI 1eATETbHOCTH: MeJaroru4ecKui
01.001 ITemaror Kon Haumenosanue OTD Ypos Haumenosanue TD Kon
(memarormueckas €Hb
JeSITEIBHOCTh B KBaJIH
chepe ¢buka
JIOIIKOJIBHOT O, 1005054
Ha4yaJILHOI0 00IIEro, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
OCHOBHOTO 001I1eT0, JeSITEIbHOCTD TI0 ¢yskuus. O0yueHue
CpeIHero ooIero MIPOSKTUPOBAHUIO U
oOpa3oBaHHs peanuzanuu
(BocTIMTATEID, 00pa3oBaTeIbHOTO BocnurarenpHas AJ/02.6
YUUTETIh). mporiecca B JESITETBHOCTh
HaumeHnoBanue 00pa3oBaTeIbHBIX
BU/IA OpraHMU3aIHIX
npoeccuoHaIbHON JOIITKOJIEHOTO, HAYaJIbHOTO PasBuBaromas A/03.6
JESTSILHOCTH: 00I11er0, OCHOBHOTO JCATCILHOCTD
JomikonsHOE o0rmiero, CpeaHero
oOpa3oBaHHe o01ero oo0pa3oBaHus
HavaneHoe obmiee B Ilegarormyeckas 6 Ilegarormyeckas B/03.6
obpa3zoBaHHe JESITSIIbHOCTD T10 JeSITeTBHOCTD 110
OcnoBHoe 001mee TMPOCKTHPOBAHUIO U peanu3anuu nporpaMmm
obpa3oBaHue peanu3aiyyu OCHOBHBIX OCHOBHOTO U CPEJIHETO
Cpennee oOmee 001Ieo0pazoBaTeIbHbBIX o0riero oopazoBaHus
obpa3oBaHue porpaMm
01.003 A [IpenonaBanue no 6 Opranuszanus A/01.6
[Ipodeccuonansu JIOTIOJTHUTETbHBIM JAeATeTbHOCTH YIAIIUXCS,
Bl cTaHmapT 00111e00pa30BaTENbHIM HANPABJIEHHON HA
«Ilemaror porpaMMam OCBOEHHE 5
JIOTIOJTHATEITBHOTO —_—t .
00111e00pa30BaTEILHOI
o0Opa3oBaHUs
N NPOrPaMMbl

AcTen u 6 Ilenarornyeckuii KOHTPOIb A/04.6
B3POCIIBIX). U OIICHKA OCBOCHHS
HaumenoBanue TOTIOJTHUTENBHON
BUZA 001eobpazoBaTeIbLHOM
npodeccnoHanbHO HPOTrPaMMBI
U JIeITEIbHOCTH:
Ilegarormyeckas
JIEATENBbHOCTD B
JIOTIOJTHUTEITBHOM
o0Opa3oBaHUH

JETEN U B3POCIIBIX

26 XuMnyeckoe, XMMHKO-TEXHOJIOTHYeCKOe POU3BOICTBO
Tun 3apa4 npogeccnoHANBHON IeATeJILHOCTH: TEXHOJTOTHYeCKHIA



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

26.006 A JlaGoparopHo - 6 AHanu3 ChIpbs, MaTepUaIOB A/02.6
[IpodeccnonanbHbII AHAITUTUYECKOE Ha COOTBETCTBHUE
CTaHOapT COIIPOBOXKICHHE CTaHIAapTaM M TEXHUYECKUM
«Criequanuct 1o pa3paboTKu YCIIOBUSIM, UCTIOIB3YEMBIM
paspaboTke HAHOCTPYKTYPHUPOBAHHBIX B IIPOM3BOJICTBE, U
HaHOCTPYKTYypHUpOBa KOMITO3HITMOHHBIX 0bpaboTka
HHBIX MaTepuaioB IKCHIEPUMEHTATBHBIX
KOMITO3UIIMOHHBIX pe3yJIbTaToB
MaTEpUATIOBY. B Hayuno-TexHndeckas 6 CocraBnenue B/06.6
HaumeHoBanue pa3paboTka u aHaJIUTHYECKUX 0030pOB,
BUJA METOAMYECKOE HAaYYHBIX OTYETOB,
PO eCCUOHATTLHOM COTIPOBOXKIICHHE B 00JIACTH My OJTHKAIS Pe3yTbTaTOB
JeSITeNbHOCTH CO3JIaHMS HCCIIeJOBaHNI
[IpounsBoacTBo HAHOCTPYKTYPHPOBaHHBIX
HOBBIX KOMITO3UIIMOHHBIX
HAHOCTPYKTYpPHPOBa MaTepHaioB
HHBIX
KOMITO3UIIMOHHBIX
MaTepHaIoB
40 CxBo3HbI€ BUABI NPO(ecCHOHATBLHOM JeATeTbHOCTH

Tumn 3aga4 npodeccuoHAILHON IeATeTbHOCTH: HAYYHO-HCCIeI0BATEIbCKUT
40.011 A IIpoBenenue HaydHO- 5 OcymecTBieHue A/01.5
IMpodeccrnonanbHbIN HCCIIEIOBATENBCKUX U MpoBeACHUs paboT 1o
CTaHOapT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTN3Y
«Crienuanmct mno pa3paboTOK MO OTACIHHBIM HayYHO-TEXHUYECKON
HAYYHO- paszaenam TeMbl UHPOPMALIUY U
HCCIIEI0BATENbCKH pe3yIbTaTOB UCCIIeIOBAHUM
M M OIBITHO- OcyiecTBieHHE A/02.5
KOHCTPYKTOPCKHM BBIMOJTHCHHS
paspaboTKam. 9KCTIEPUMEHTOB U

odopmIiIeHus pe3yabTaToB

HaumenoBanue HCCIIEIOBAHUIN U
BHJA pa3paboTok
npoecCuoHaIbHON
JIeSITEIBHOCTH:
[IpoBenenue
HAY4HO-
HCCIIEI0BATEIBCKHX
Y OTBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

4. TpeOoBaHus K pe3yJbTATAM OCBOCHHS IHCUMILIMHBI (KOMIIETEHIIUH 00y4alomerocs,
¢opmupyembie B pe3yabTaTe 0CBOCHHUS IMCHUILIUHBI (MOAYJIfA)

[Tpouecc u3yueHus: AMCUUILIIMHBI HANIpaBiieH Ha (OpMHUpPOBAHHUE CIEAYIOUIUX KOMITETEHITH:

- Crioco6eH oCyIIECTBIATh MOUCK, KPUTUUECKUA aHAIN3 U CUHTE3 MH(POPMAIINH, TPUMEHSTh
CHCTEMHBIN MOAXOI /IS pereHust mocraBaeHubix 3a1a4 (YK-1);
- Croco0eH MpUMEHSTh PaCYeTHO-TEOPETUUECKUE METOIBI [Tl U3YUESHHsI CBOWCTB BEIIECTB U

MIPOIIECCOB C UX YYaCTHUEM C UCIIOJIb30BAHUEM COBPeMEHHOM BhrurcauTeabHol Texanku (OIK-3);

— CrnocobGeH miuaHUpoBaTh padOTHI
MHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIBTATHI C UCIIOIb30BAHUEM TEOPETUUECKUX 3HAHUM U MTPAKTUYECKHUX

XUMUYECKON HaIPaBJIEHHOCTH,

HaBBIKOB PEICHUs] MaTeMaTnyeckux U pusndeckux 3anau (OIMK-4).
B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI 00yYarOIIUICs TOJKEH:

oOpabatpiBaTh U




3HaTh.

- CTPYKTYpY Kypca «DPu3uka», cCoAepKaHHEe OCHOBHBIX BOIPOCOB COOTBETCTBYIOLIUX PAa3/eiiOB
Kypca;

- s3BIK Kypca «Du3uKa, T.e. 3HaHUs (PU3NIECKUX TIOHATUN U POPMYITUPOBOK 3aKOHOB;

- OCHOBHBIE TIOJIOKCHHS ¥ TPAHUIIBI TIPUMEHUMOCTH CYIIECTBYIONTUX (PU3HUECKUX TCOPHIA;

- COZIEp’)KaHUE U MaTeMAaTHYEeCKOe 0TOOpaXKEHUsI OCHOBHBIX 3aKOHOB;

Ymern:

- CTaBUTH IIENIM, 33aJa4d M OIpeAessaTh METOJbl M3y4eHHs Kakaoro pasnena Kypca «OoOmeit
(bU3HUKN» U BCETO MpeMeTa B LIEJIOM;

- (hopmupoBath (hU3MUECKUE 3aKOHBI U TEOPUU C MPHUMEHEHHEM aJICKBAaTHOI'O MATEMAaTUYECKOTO
anmnapara, KOJTM4eCTBEHHOTO OIKMCAHUSI CBOMCTB MOJIETIbHBIX CHCTEM;

- CTPOUTH (PM3HUYECKUE MOJIENIH U PeIIaTh KOHKPETHBIC 3a/1a4¥ 33JaHHON CTETICHU CII0KHOCTH,

- MIOCJIEZIOBATEIbHO U3JIaraTh U3yUEHHBI MaTepuai, JBUTasICh MPU 3TOM OT paccCMOTpeHHs Ooliee
MPOCTHIX (POPM JABMKCHUS MATEPUU K 00JIee CIIOKHBIM,

- CaMOCTOSITEIHHO CTaBUThH LIETHU JAEATEIbHOCTH U INIAHUPOBATH CIIOCOOBI MX JOCTHIKCHUS,

- IUIAHUPOBATh M IMPOBOIUTH IKCIICPUMEHT, aHAIM3UPOBATH TOJTydacMble 3KCIICPUMEHTAIbHBIC
pE3yIbTaThI;

- W3MEpPITh C ONPEACICHHOW TOYHOCTHIO pa3jNYHbIC (U3NYCCKUE BEIMYUHBI, OIPEACIATh
MOTPEIIHOCTH MPH MPSMBIX U KOCBEHHBIX U3MEPEHUSX.

Baanern.

- HaBBIKAMH MPOBEJICHUSI YUeOHOTO U HAyYHOT'O SKCIIEPUMEHTA, YTO MPEANOIaracT 03HaKOMIICHHE
C MpUOOpaMH B METOIaMU U3MEPCHHIA;

- HaBBIKaMU CaMOCTOSITENIbHOM paboThI ¢ yueOHON, MATEHTHOM U HAyYHOU JTUTEpaTypoii;

- HaBBIKAMU HAYYHO TMPABWILHO (DOPMYIHPOBATH M PEIIATh MOCTABICHHBIC B MPAKTUKYME 3a/1a4u
KaK TEOPETUYECKOT0, TaK U MPAKTUYECKOTO XapaKTepa,

- 3HAHUSIMH U COOJTIOIaTh TpeOOBaHUs O€30MacHON pabOThI B (PU3MYECKOM MPAKTHKYME.



5. Copaep:kaHue U yueOHO-MeTOANYECKAs KAPTA TUCIHIIMHBI

Tabauua 5.1

Howmep
HeAenu

HaumeHnoBanue tem
(BOTIPOCOB),
M3y4YaEeMBIX 10 JaHHOU
JUCHUIIIINHE

3auaTus

CamocrosiTenbHast paboTa CTyACHTOB

a1 | nad

Conepxxanue

Yacwr

Dopmbl
KOHTPOJISt

KonnuectBo
OayIoB

min

max

Jlutepa
Typa

[Tpume
YaHUs

1

Beenenue B (bu3HKy.
DKCIIEpUMEHT U TEOpUU B
(buznuecKux
WCCIICIOBAHHSIX.
OTHOCUTENBHOCTD
newkenus.  Ilepemerenue,
CKOPOCT®, YCKOpEHHUE.
TaHreHnuanbpHOE u
HOpMaJIbHOE YCKOpEHHUSI.
VYrnoBas CKOPOCTh u
VJIJIOBOE YCKOpEHHEe, W WX
CBSI3b c JTMHEHHBIMU
XapaKTePUCTHKAMHU
JIBUKCHHSL.

HaXO)KIIeHI/IG CpCAHUX BCINYNH

1,457

BzaumopeiictBue
MaTepuaibHbIX TOYEK,
WHEpIMaIbHBIC U
HEHWHEPLHUAIbHbIE CUCTEMBI
otcueTta. 3akoHsl HeIoTOHA.
[IpuHUKIT OTHOCUTENBHOCTH
T"amunes. 3akoH
Bcemupnoro tsarorenus

N3yunth W 3aKOHCHEKTUPOBATH
OCHOBBI TEOpUHU buznueckoro
MasATHHKA. [TpunImn
OTHOCHUTEIBbHOCTH [ 'anmmiiest. 3aKoH

BcemupHoro tsarorenus.

Koucnoekt

1,4,5,7

[TonsiTne 3aMKHYTOM
cucremsl. Umnynbe

Onpenenenue kod(durmenta
BHYTPEHHETO TPEHHUsSI 1O METOAY

YT
onpoc

1,457




MaTepUaIbHON TOYKH,
CHUCTEMa MaTEPUAIIBHBIX
TOYEK. 3aKOH COXPAHEHUS
HMITYyJIbCa. MOMEHT
UMITyJIbca MaTEpUATIbLHOU
TOYKHA. MOMEHT CHIIBI, 3aKOH
COXpAaHEHUS MOMEHTA
MMITYJIbCA.

CroKca.

Pabota cwit. Kunetnueckas MOMEHT UMITYJIbCa CUCTEMBI YcrHbiit

SHEPTHUsI MaTepUaIbHOMN MaTepuaibHbIX To4ek. LleHTp mace orpoc

TOYKHU, CUCTEMBI CHUCTEMBbI MaTEpPHAIIbHBIX TOYEK U

MaTepuaIbHBIX TOUEK. 3aKOH €r0 JBUKCHUSI.

[ToreHmmanpHas SHEPrUst 1,4,5,7
CUCTEMBI

B3aUMO/ICHCTBYIOIINX TEJ.

3aKOHbBI COXPAHEHUS

SHEPIUH B MEXAHHKE

JIBr>KeHre TBEpAOro Tea, DKCIEPUMEHT U TEOPUU B

JMHAMUKa BpallaTeIbHOIO (bU3MYECKUX HCCTIETOBAHUSX.

JBUKEHUSI OTHOCUTEJIHBHO OTHOCUTEIBHOCTH JIBHYKCHHUSI.

HEMOJABUKHON OCU. MOMEHT IIepememienue, CKOpOCTb, Y CTHBI

nnepuuu. Teopema YCKOpEHHE. ompoc 1,45,7
[Hretinepa. Tensop

nHepuuu. Knnernueckoe

SHEPTHUsl BPALLAIOIIETOCs

Tena

KonebartenbHoe ABMKEHUE.

YpaBHeHHe CBOOOTHBIX

KoJe0aHui MOJIETHHBIX

cucteM (Tpy3 Ha TIPY)KUHE, Crnoxenue xonebanuii. 3aTyxaromme YcrHbIi 1457
MaTeMaTHYECKHUI MasTHUK). KoJIe0aHusl, X XapaKTePUCTUKH. onpoc T

Bonnel B ynipyrux cpenax.
BonnoBoe ypaBHeHUeE.
YpaBHeHue




MOHOXPOMATHYECKOM
OeryIei BOJIHBI, OCHOBHBIE
XapaKTEPUCTHKH.

By aeHHbBIE KOJIeOaHMS,
SIBJICHHSI PE30HAHCA.

DNeMEeHTHI TUJIPO- U
a’pOoAMHAMUKHU. [[Br>keHHe
HCcaTbHOM KUIKOCTH, TI0JIC
CKOpPOCTEH, TMHUU U TPYOKHU
TOKa. YpaBHeHue bepHysm.
®opmymna [lyazeits.
JlamuHapHOE U
TypOyJeHTHBIE TOTOKH.
Yucno Pelinosbica.

Kunernueckoe sHeprus
BpaILAOLErocs Tena

YcTHbIN
ompoc

1,457

3aKOHBI MEXaHHUKH B
JIBMDKYIIIUXCS CHCTEMax
orcueTta. O000IIEHHBII
MIPUHITUAI OTHOCUTEIBHOCTH.
[IpeoOpaszoBanus JlopeHua.
WIMmysibe 1 SHEPTHUs TOUKH B
PEIATUBUCTCKON MEXaHUKE.
3aKOH COXpaHEHUs TTOJTHON
SHEPTHH.

OCHOBHBIE IOCTYJAThI CIIELMAIBHON
TEOPUH OTHOCUTEIHLHOCTH
DUHIITEHHA. DHEepPrus MOKOS..

KonTt
ponbHas
pabora

1,4,5,7

OcHOBHBbIE TPECTABICHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.
[Ipenmer u meTosl
MOJIEKYJISIPHON (PU3UKH.
Craructuueckuii u
TePMOJIMHAMUYECKU I
noaxonasl. PaBHoBeCHbIE
COCTOSIHUS 1 IEPEXOJIBI.
[TonsTHE «veanbHBIN ra3y,
ocHOBHOE ypaBHeHre MKT

W3y4uuTh 1 3aKOHCIIEKTHPOBATH
PEaKTUBHOE IBUKEHUE U €r0
IIPUMEHEHHE.

Koucnoekr

1,4,5,7




U7eaIbHOIO rasa.
VYpasuenue Kianeiipona-
Meunneneena.

10

OCHOBBI TEPMOIMHAMUKH.
BHyTpeHHsIs sHEprus
HJIeaJIbHOTO Ta3a.
KOJIMYECTBO TEIIOTEL.
TEIIOEMKOCTE. 3aKOH
paBHOpACIIPE/ICIICHUS
SHEPTHUH 10 CTETICHIM
CcBOOOIBI

Pacnipenenenue monekyn
U/iealbHOTrO0 ra3a (pacrpeeieHus
Makcgemia u boiapimana).
bapomerpuueckas gpopmyna.

Y cTHRIN
onpoc

1,457

11

[TepBrIii 3aK0H
TEPMOIUHAMUKHU.
OObpaTtumble U HEOOpaTUMBbIE
npoueccel. [luknnueckue
npoueccsl. [{ukir KapHo.
KIIJI TennoBoi MallIMHBI.

I'paHunpl  OPUMEHMMOCTH  2-TO
3aKOHA TEPMOJUHAMUKH.

YcrHbIN
ompoc

1,4,5,7

12

Bropoii 3akoH
TepMOaUHaMUKu. [lonsTHE
sHTponuu. [ paHuibl
MPUMEHUMOCTH 2-TO 3aKOHa
TEPMOJIMHAMUKH.

PeanbHble  ra3bl, JKHAKOCTH U
Kkpuctajuibl. CHJIBI MOJEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

YcTHbIN
onpoc

1,457

13

PeanbHble ra3pl, KUIKOCTH U
Kkpuctamibl. CHITbI
MOJIEKYJISIPHOTO
B3anMOJIeCTBUS. PeanbHbie
rasel. YpaBHeHue Ban-zaep-
Baansca. [lepexon u3
ra3o00pa3HOro B KHUIAKOE
cocrosiaue. Kpurnueckue
rapameTpsbl.

[Ipouecchl ucmapeHUss W KUIICHUS.
Hacsimennsiit nap. Touka pocsl.

YcTHbIN
onpoc

1,4,5,7

14

[Tpoueccsl ncnapenus u
kunenus. HacwllmeHHBIN
nap. Touka pocsl.

W3yauTh ®W  3aKOHCIIEKTHPOBATH
apdext [xoymns-Jlenna. Cxnxenue
ra3oB.

Koucnoekr

1,4,5,7




HOBerHOCTHOC HaTs2KECHUEC
KUJIKOCTU U KAITUJIJISIPHBIC
SIBJICHUS.

15 TBepable Tena. bixuuii u
JaIbHUN TOPSIOK B
pacmooKeHUu aTOMOB. 2 2 LT
Kpucrannuueckue pemerku.
16 @da30BbIC TEPEXOJIbI MEXKIY Kontpon 1,4,5,7
arperaTHHIMH  COCTOHUAMA | 5 pHas 9
BEILIECTBA. dazoBbie paborta
nepexosl 1-ro u 2-ro poja.
17 PyGe:xxnas arrecrauus
(Texymmasi paéora) 2 2 40
(TecTUpOBaHME) 30
Bcero 34 | 34 36 70
1 DNeKTpUYECKUit 3aps.
3aKoH Kymnona.
Hanps:xk€HHOCTD
AIEKTPUUYECKOTO MOJISL.
HpHHLHAIT — CYNIEpIIOSHLIH. 2 4 | DnekTpocTaTudecKas 3alluTa. 1 2,4,5,6
[Torenuuan. Paznoctb
MOTEHIINAJIOB.
Dnektpuyeckass  €MKOCTb.
Konnencaropst. OHeprus
AJIEKTPOCTATHYECKOTO MOJISI.
2 Teopema l"aycca.
Hupxysums BeKTOpa [TapannensHOEe U TOCIEAOBATEIHHOE
HaIpsHKEHHOCTH. Pacuér | 2 6 1 3 2,45,6
. COEIMHEHUE KOHJIEHCATOPOB
MoJiel C MOMOIIBIO TEOPEMBI
I"aycca.
3 JIMDIeKTPUKH.
DNeKTpOCTaTUUYECKOE TOJIE B 2 4 VIcTOYHUKH TOCTOSTHHOTO TOKA. 1 YcTHbIH 3 2456
JURTIEKTPUYECKON cpene. onpoc T

3J'ICKTpI/I‘lCCKOC CMCIICHUC.
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VcaoBue Ha rpaHune

paszaena IBYX
JMAJIEKTPUIECKUX cpen.
CerHeToaIeKTPUKH.

IlocTostHHBIN TOK, CcHWiia H
mioTHocTs  Toka.  OJIC.

3akoH Oma. ConpoTuBIICHUE [TpaBuno Kupxroda as YcrHblit 2456
npoBogHUKOB. Pabora wu Pa3BETBIEHHOM LIECTIH. onpoc T
MOIIIHOCTh ~ TOKa.  3aKoOH
Jlxoyns-JleHna.
DNEeKTPUUECKUN TOK B
Metaiiax. OCHOBHbIE
3aKOHBI JIEKTPHUUECKOTO .
o Tunsl puanexktpukoB. [lomspuszanus YcrabIi
TOKa B KJIACCUYECKOM 2,45,6
JTUDIIEKTPUKOB. orpoc
TEeOpuun
ANEKTPOIPOBOJIHOCTH.
DOMHUCCHOHHOE SIBJICHHE.
KonebarenbHoe ABUKEHUE.
IMapmonnueckue konedaHus .
YcTHbI
Y UX XapaKTePUCTHKH. OIDOC 2,4,5,6
DHeprusi rapMOHUYECKOTO P
OCHMJUISITOpA.
Bonsbl, pOHT BOITHEL.
VYpaBHEeHME BOIHBI. DHEPTUS .
i YcTHbI
IIepeHocuMas ynpyrou 2,45,6
o OIpoc
BOJIHOM. [1;TOTHOCTH
SHEPTHUH.
MarauTHOE  TOJIE  TOKAa. KonTpon
Bexkrop MarHuTHOMN bHas
WHIYKIUA. 3akoHbl  buo- ["a3oBBIC pa3psbl. paborta 2,45,6
Cagapa-Jlanutaca u Amnepa.
Cuna Jlopenna.
IToTok BEeKTOpa MarHUTHOM N N YcTHBIN
IIna3ma u e€ cBolicTBa. 2,45,6
WHIYKIIAW Y€Pe3 3aMKHYTYIO oIpoc

11



IIOBEPXHOCTb.

10

Teopema 0 HUPKYISALUA
BEKTOpPa MarHUTHOM
nHAYKIMU. Bexrop
HaMarHM4eHHOCTH.
MarnuTtHas
BOCIPUUMYHUBOCTH U
MIPOHULIAEMOCTb.

Crossune BOTHEL.

Y cTHRIN
onpoc

2,4,5,6

11

DJIeKTpOMarHuTHas
uHaykuus. 3axkon dapajes.
IIpaBuio Jlenua.
NHAYKTUBHOCTS.
CamouHayKkuus.
B3anMounHyknusi.
Tpancdopmarop.

Karymxka Tecna.

Koncnekr

2,4,5,6

12

[lepemeHnHbI# TOK. 3aKOH
Owma s neneit
MEPEMEHHOTO TOKA C
OMHYECKUM
CONPOTUBIIEHUEM, EMKOCTBIO
Y UHJYKTUBHOCTBIO.
PeakTuBHOE conpoTUBIIEHNE.
MoIHOCTh NEPEMEHHOTO
TOKA.

MarautHoe T10JIE
TOpoHa.

COJIEHOM 1A

u

YcTHbIN
onpoc

2,4,5,6

13

KonebaTtenbHbrit KOHTYD.
CBoboaHbIE KoseOaHusl.
3aTyxaromue,
BBIHYXKJICHHBIE ~ KOJIeOaHUSI.
SIBrieHne pe3oHaHca.

VY cTHBIN
ompoc

2,456

14

[Tonstue 0 BUXPEBOM
3JIEKTpUYECKOM moJie. Tok
CMEILEHUS.

Tpancdopmarop.

Y cTHBIN
ompoc

2,4,5,6

12



15

VYpaBHenue MakcBemia B
g hepeHIHaTbHOMI u
UHTErpalbHON dopme.
DNeKTpOMarHuTHasi BOJIHA.

16

[TonepeuHocTh
AJEKTPOMArHUTHBIX  BOJIH.
OTtpaxkeHre U MpeIoMIICHHE
3JIEKTPOMArHUTHBIX BOJH Ha
rpaHulle  pasfena  JIBYX
JMDJIEKTPUUECKUX CPEL.

Mar»uTtHrsle CBOMCTBA BEILECTBA.

1,2,4,6

17

N3nydyenue >31a€KTpUYECKOrO
JTUTIOJISL. Ilkana
3JIEKTPOMATrHUTHBIX BOJIH.

I'eneparop nmepeMeHHOTr0 TOKA.
Panuosemanue. TeeBuaeHue.

2,4,5,6

18

OHeprus
JJIEKTPOMAarHUTHBIX  BOJIH.
Nmmynse
JIEKTPOMAarHUTHOTO IOJIS.

KonTpon
pHas
paborta

2,4,5,6

18

PyGexnas arrecrauus
(Texymasi paéora)
(TecTupoBaHue)

40
30

Bcero

36

72

18

70

DneKTpOMarHuTHas pupoaa
cera. ['apmMoHnYeckas
BosHa. [lmockue n
chepruyueckre BOJHBI.

YcTHBIn
onpoc

2,4,5,6

BonHoBo# QpOoHT.
[Honspusanus
3JIEKTPOMATHUTHBIX BOJIH.
JInneliHas, Kpyronas,
SIUIMIITHYSCKAS
MOJISIPU3ALUH.
EcrecTBeHHRBIN CBET.

OnTuyeckuil 1 BUAUMBIN JUAana3oHbI
AJEKTPOMATHUTHBIX BOJIH.

YT
onpoc

2,4,5,6
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(DOTOMeTpI/ILIeCKI/Ie IIOHATHA
1 BCIIMYHHBI.

BonnoBoe ypaBHeHue. CKOpOCTb
CBETa.

VY cTHEIN
onpoc

2,4,5,6

Pacnpoctpanenue,
OTpakKeHUE, IPEJTOMIICHUE U
norJjoiieHue ceera (3akoH
Byrepa). lucnepcus cera.
Hopmasnbnas n anomanibHast
mucnepcuu. Homsapuzanus
CBETa IIPU OTPAKEHUU U
MIPENIOMIICHUN. YTOJ
bprocrepa.

[TonHOE BHYTpEHHEE OTpakEeHUE.

VY cTHEIN
onpoc

2,4,5,6

WuTepdepeHius cBeTOBBIX
BoJH. PazHocTs xona.
Ycnosue
uHTEp(EpPEHIIMOHHBIX

MaKCUMYMOB U MUHUMYMOB.

NuTtepdepenius B TOHKUX
TIJICHKAX.

OnTuveckue sIBICHUS B arMocdepe.
Panyra. Mupaxu..

YcTHBIN
ompoc

2,4,5,6

[IpocBeTneHune ONTUKH.
WNuTepdepeninonnbie
npuOOpHI - UHTEPHEPOMETP
MaiikenbCcoHa.

bunpusma, oununza. [lpumenenue
MHTEP(PEPEHITMOHHBIX TPUOOPOB.

YcTHBIN
ompoc

2,4,5,6

Hudpaxius ceera (OnbIT
IOura). [Tpunmn
I'torirenca-Ppenensa. Meron
30H @penens. Audpaxus
®peHens Ha KPYIJIOM
OTBEPCTUH, OT KPYTJIOTO
JKpaHa (JIuckKe).

Konbia Hrrorona. 3ouHas
IJTACTHHKA

YcTHBIN
ompoc

2,4,5,6

Judpakius cBeTa Ha MIEH.
JudpakimonHas peeTka.
Pazpemaromas
CIIOCOOHOCTb.

ITocTpoenne n300paxKeHui B
coOuparoniel ¥ BOrHYTOH JIMH3aX.

KonTpon
bHas
paborta

2,456

[Tonspuszanus npu ABOMHOM

DOnemMeHTapHasi KBaHTOBas TeOpus

2,4,5,6
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nydenpenomiieHuu [[BoriHoe
Jy4enpeIoMIICHHE.

n3inydeHus ceera. Atom bopa.

11

Bpamenue miockoctu
MOJISIPU3ALIUH B
KPHCTAJUIMYECKUX TeJlax.
Caxapamerpusl.

[Ipupona peHTIT€HOBCKUX JIy4EH.

VY cTHEIN
onpoc

2,4,5,6

12

JInnzel. DopMyia JIMH3HI.
Orntuueckas cuia.
JIuneitHOE yBeIMYECHUE
nuH3bL. TOJICThIC JIMH3BI.
AOG6epanuu. [Tonsarue o
rojorpagum.

I'unore3a [le-bpoitnst. YpaBHeHue
[lIpenunrepa 1uist MUKPOYACTULIBI.

VY cTHEIN
onpoc

2,4,5,6

13

CnoHTtaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE.
Jlazepel. UnBepcHas
HaceneHHOCTh. [IpuHimn
paboThl U KOHCTPYKITUS
na3epa. CBoMCTBa J1a3€pHOTO
W3JTyYEHHUS.

[TomynpoBOTHUKOBBIE JIA3EPHI.
Ocobennoctu HUCIIOJIb30BAHU
J1a3epOB.

VYcTHEBIN
ompoc

3,4,5,6

14

Judpaxius peHTTeHOBCKUX
Jy4el Ha KPUCTAJUTMYECKOU
pemerke. @opmyna Bynbda-
bpera.

TopM0O3HOE 1 XapaKTEPUCTUYECKOE
U3IIy4eHUe.

YcTHBIN
ompoc

3,4,5,6

15

3akoH Kupxroda, Credana-
bonbiimana, Buna. ®opmyna
IInanka u Penes- />xunca.
Buemnwnii potosrddexr.
VYpaBHeHue DitHIITEHHA.
[Inpomerpus.

Tennosoe U3ny4yeHue.
PaSHOBl/IlHOCTI/I JJFOMHUHECICHIIN

YcTHBIN
ompoc

3,4,5,6

16

Snepnas Mozenb atoma
Pezepdopaa. Iloctymnarst
bopa. Ypasuenue
[Ipenunrepa uis atoma

OmneiT @panka u ['epua.

YcTHBIN
ompoc

3,4,5,6

15



Bozopoa. KBaHTOBBIE
quciaa. ATOM Treius.

17

Cocras sipa atoma.
B3auMozeicTBrue HyKJIOHOB
B sape. TepmosinepHas
peakuus. JJIeMeHTapHbIe
YaCTULIBI M CTaHJApTHAs
MOJEIb.

[lennas peakus

KonTpon
bHast
paborta

3,4,5,6

17

PyGe:xnas arrecranus

(Texymasi paéora)
(TecTHpoBaHue)

40
30

Bcero

34

34

50

70

Bcero 3a Tpu cemecTpa

104

138

116
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

TpanuuuoHHble JIeKHUH M J1a0OPaTOPHbIE 3aHATHA C HCIOJIb30BAHUEM COBPEMEHHBIX
WHTEPAKTUBHBIX TEXHOJIOTMU. JIEKIHH € HMCIOJIb30BAHUEM MYJIbTUMEIUNHBIX NPE3CHTAUUN, JICKIHU-
Oecenbl, JEKIUHU-IUAIOTH, 3BPUCTUYECKUE JIEKLUUH, JEKIHHU-BU3yalu3aluy, Ja0OpaTOpHbIE 3aHATHUS,
caMmocTosiTeNIbHast paboTa CTYACHTOB, KOMIIBIOTEPHOE TECTUPOBAHHE.

Jlekuusi-quasor — cojiepKaHue MoAaeTcsl Yepe3 CepHI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JOJKEH
OTBEYaTh HETIOCPEICTBEHHO B X0/I€ JIEKIIUH.

IIpe3eHTanUM Ha OCHOBE COBPEMEHHBIX MYJbTUMEIUHHBIX CPEACTB - caMblil 3 (EKTUBHBIN
cmoco0 JOHEeceHUs BaXHOH HMHPOpPMAUM TpU MYOJWYHBIX BbICTyIUICHHsX. Craig-mpe3eHTanuud ¢
UCIOJIb30BAHUEM MYJIBTUMEAUHHOTO 000pYIOBaHMS MO3BOJIAIOT 3P(GEKTUBHO U HATJSAHO MPEICTABUTH
CoJZiep)KaHuEe HM3y4aeMOro MarTepuaia, BBIICIUTh M MPOWUTIOCTPUPOBATH COOOIEHHE, KOTOpPOe HECeT
MOYYUTENIbHYI0O HMH(OpMALMIO, IOKa3aTh €€ KIIOYEBble COAEp)KaTelibHble IMyHKTHI. lcrmonb3oBaHue
MHTEPAKTHUBHBIX DJIEMEHTOB TMO3BOJSET YCHWINTh 3(P(PEKTUBHOCTh MYOJMYHBIX  BBICTYIUICHHIA,
SBJISIIOIIMXCS YaCThIO IPOPECCHOHATIBHOM 1eATEIbHOCTH MIPEToAaBaTels.

OnnaiiH-ceMMHAp — pPa3sHOBHUIHOCTh BeO-KOH(EPEHIMH, NPOBEICHUE OHJIANH-BCTPEY WIIH
npe3eHTanuii yepe3 MHTepHET B pexkuMe peanbHOro BpeMeHH. KakIplii U3 y4yaCTHUKOB HAXOIUTCA Y
CBOET0 KOMIIbIOTEpa (CpelacTBa CBsI3M), a CBA3b MEXIAY HHMMM HoJjepxuBaeTcs depe3 HHTepHer
MIOCPEJICTBOM 3arpy’kaeMoro IMpHIIOKEHHUS, YCTAaHOBJIEHHOI'O HAa KOMIIBIOTEPE KaXKAOr0 Y4acCTHHKA
(Zoom, Meet, Skype u ap.).

Buaeoxondgepenuus — ceanc BugeokoHdpepenicsssu (BKC) — 31o TexHOI0rHsI HHTEPaKTUBHOTO
B3aMMOJICHCTBHS JIBYX U OoJiee y4aCTHUKOB 00pa30BaTeNLHOTO Iporecca it oOMeHa uH(popManuei B
peasbHOM peXHUME BPEMEHHU.

JlaGopaTopHasi pa6oTa — niepedcHb padOT PHUBEICH B TAOIUIIC HIKE.

Hcnonb3yroTcss HHTEPAKTUBHbBIE METObl O0OyUEHUs: CUTYyallMOHHbIE 3a/1aul, UCCIIe10BaTeIbCKUN
MeTO 00yUeHUsl, IeTTOBBIE UTPhI, MOJArOTOBKA U IyOIMyYHas 3amuTa pedeparos.

TexHosiorust  3JEKTPOHHOIO 00ydeHusi (peaqusyercs TpUd  TOMOIIM  DJIEKTPOHHOMH
nHpopmanmonHo-oo6pazoBatenbHoi cpeasl (DMOC) COI'Y mpu ucnonwszoBanuu pecypcoB ObC, mpu
MPOBE/IEHUU ABTOMATU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. ]1.).

Hcnonp3ytorcss OaUIbHO-PEUTHHIOBAsE CUCTEMAa OLEHKHU 3HAHWN, TEXHOJOTMU C NPUMEHEHHEM
JIMCTaHIMOHHOTO 00y4yeHus Ha matdopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buael ydeGHONH pa®OTBI MOTYT MPOBOJIUTHCS JAUCTAHLIMOHHO HAa OCHOBE JIOKAJBHBIX
HOPMAaTUBHBIX aKTOB.

- B nensx peanuszanuu MHAMBUIYAIBHOTO MOAX0JA K OOYYEHHUIO CTYAEHTOB, OCYILECTBIISIOLINX
y4eOHBI Mpolecc MO WHAUBUAYAIBHOM TPAGKTOPUM B paMKax HHAMBHIyaJbHOTO paboyero ImiaHa,
U3Y4YEHHE JAHHOM JUCLUUIUIMHBI MOXET OCYIIECTBIATHCA YEpPEe3 WHIWBHUIYyaJIbHbIE KOHCYJIbTAIlUU
IpenojaBaTesis O4YHO, B Yachl KOHCYJIbTALMW, MO 3JEKTPOHHOM IOYTE, a TakX e C MCIOJIb30BaHHEM
Cisco Webex Meetings, miardopmbl auctaHmuoHHOTO 00y4eHuss Moodle, TiuHbIi KaOWHET CTyICHTa Ha
oprane COI'Y, npyrux snementoB DUOC COTI'Y.

7. Y4eOHO-MeTOaUHYeCKOe OOecrieYeHHe CAaMOCTOATeIbHON padoThI

CamocrosTenbHas paboTa OO0yYalOUMXCs SBISIETCS OAHMM U3 BUAOB Y4YEOHBIX 3aHITHH.
CamocrosiTenbHast paboTa MIPOBOIAMUTCS € IETBIO:

— CHUCTEMAaTH3allH U 3aKPEIUICHUS MOTYUYEeHHBIX TEOPETHUECKUX 3HAHUN U MPAKTHUECKUX YMEHUH
00yyaroIuxcst CTy/IE€HTOB;

— yriyOJaeHHs U paclIMpEeHUs: TEOPETUUECKUX 3HAHUM;

— (opMUpOBaHUS YMEHHUM HCIIOIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIUIO
U CIIELUAIIBHYIO JIUTEPATYPY;
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- (dopMHpOBaHHS  CaMOCTOSITEIHHOCTH  MBIIUICHUS, CIIOCOOHOCTE K  CaMOPa3BHTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CaMOpeaTn3aIliu;

— pa3BUTHS UCCIIEIOBATEIBCKUX YMEHUHN.

CamocrosiTennbHass paboTa OOyYarOIIMXCS OCYIIECTBISACTCS Ha MPOTSHKCHHM H3YyYEHUS BCEH
JTUCIUIUTAHBI B COOTBETCTBUU C YTBEPKJICHHOW B yUeOHOM IUIaHE TPYJOSMKOCTBIO i COCTOUT H3:

- paboThl CTYACHTOB C JIEKIIMOHHBIMA MaTepHaJlaMH, IOMCKAa M aHaju3a JHUTepaTypbl H
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUU TI0 33JJAHHOU TEME;

- BBITTOJTHEHUS 3aJIaHUM JIs camocTosATenpHON padoTel B ONOC COI'Y;

- U3YYCHHSI TEOPETUYECKOTO0 M CTATHUCTUYSCKOTO MarepHalia JJisi TMOJArOTOBKUA K Jab0paTOpHBIM
3aHATUSIM;

- IOJTOTOBKH K IK3aMEHY.

[lepeyeHr BONPOCOB ISl CaMOCTOSITENIBHOW pabOThl TpuBeAeH B Tadimme 5.1, crmucok
HEOoOXOIUMOM JHUTEepaTyphl, Haxoxsmielcs B OubOnImoTeke mpuBeneH B myHKTe 9. JlomomHuTtenpHas
JuTepaTypa M METOJIUYECKHE YyKa3aHWsl K J1a0OpaTOPHBIM M TPAKTHYCCKUM 3aHATHSAM HaxOIATCsS Ha
kadenpe ¢pusuku u actponomu (yin. Mapkyca 24 aya.Nel0)

CamocTtosTenbHas paboTa CTYACHTOB [0 JUCHUIUIMHE MPOBOAUTCA B BUJE MNHCbMEHHBIX
JIOMAIITHUX 3a/1aHUi (KOHCIIEKTOB), a TAK)KE MOATOTOBKH MPE3EHTAIMH 110 3aJaHHOM TeMaTHKe.

MeToauuyecKkue PECKOMEHIANUHA 110 CO3TAHUTIO MyHLTHMeHHﬁHOﬁ npe3cHTanmumn
CprKTypa U COACPIKAHUC IIPC3CHTAIMHM — O9TO JIMYHOC TBOPUYCCTBO aBTOpPA. ITone3no
HCIIOIL30BAaTh I1a0I0HBI 0(1)OpMJICHI/I$I JJIA ITIOATOTOBKH KOMHLIOTCpHOﬁ IMPC3CHTAalUN.

Crnaiiapl KenaTelbHO HE Ieperpykarb TEKCTOM, JIydlle pa3MECTUTh KOpPOTKHE Te3uchl. Ha
craiiiax HeoOXOAMMO JEeMOHCTPUPOBATh HEOOJbIINE (parMeHTbl TEKCTa JOCTYNHBbIE A YTCHUS Ha
paccrosium; 2-3 dotorpaduu nim pucynka. HanbGomnee BaxxHbIN MaTepral JTy4dile BEICITHTb.

Tabmuupl ¢ UUGPOBBIMU JAHHBIMH IUIOXO BOCIPHMHHMMAIOTCS CO CIIAiiIoB, B 3TOM Cclly4yae
1 poBOIi MaTepHall, MO BO3MOKHOCTH, JIYIIIE IPEICTABUTD B BUIE TPAPUKOB U JUATPAMM.

He cnenyer wuznuiuHe yBieKaTbcs MYyJNbTUMEAUNHHBIMU 3¢¢exkrtamu aHuMaruu. OcoOeHHO
HEe)XeJaTeNlbHbl Takue 3PQEKThl KaK BbUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IMOSBIECHUE TEKCTa U T..I.
OnrtumanbHas HacTpolka 3¢ (eKTOB aHUMAIMM — MOSBICHHE, B MEPBYI0 OUepelb, 3arojioBKa ciaiina, a
3aTeM — TeKCTa o ab3amaM. IIpum 3TOM eciim HECKOJBKO CIaiiloB UMEIOT OJMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK ClIaiiia JOJKEH ITIOCTOSHHO OCTaBaThCs Ha DKPAHE.

Uto0b! 00eceuuTh XOPOIIYI0 YUTAEMOCTh MPE3EHTAIMU HEOOXOAMMO M000paTh TEMHBIM IIBET
¢doHa u cBetIbIi 1BeT mpudTa. Henb3s Takke BIOMpaTh HOH, KOTOPBIM COJIEPKUT aKTUBHBIA PUCYHOK.

KenaTenpbHO MOATOTOBUTH K KAXJAOMY CIIaily 3aMETKH MO JIOKJaay. 3aTeM pacrnedararb X U
WCIIOJIh30BaTh MPHU MOJTOTOBKE WM HA CaMOU Mpe3eHTannu. MOXKHO pacredaraTb HEKOTOpbIE KITFOUEBbIe
CJIaliJIbl B KAUECTBE Pa3/laTOYHOT0 MaTepHaa.

Heo6xoaumo 00s3aTennbHO COOMIOAATh €IMHBIA CTHIIb O(QOPMIICHUS NPE3eHTAalul U 00paTuTh
BHHUMaHHE Ha CTUJIMCTUYECKYIO TPAMOTHOCTbD.

CrnenyeT mpoHyMEpOBaTh CIalIbl. ITO MO3BOJUT OBICTPO OOpalIaThCsi K KOHKPETHOMY CIIaliy B
cirydae HE0OXOIUMOCTH.

PexomeHnanum no copepkaHuro U CTPYKType CIai 0B MyJIbTUMEIUNHON NMPE3EHTAUN:
1-i1 cnaiia (TUTYABHBIN), Ha (JOHE KOTOPOTO CTYACHT MPEACTaBISET TEMY POEKTa.
2-1 ciaiin. Brimrodgaer B ce0st 0OBEKT, TPeIMET U THIIOTE3y UCCIICOBAHMS.

3-it cnaiin. ConepKUT Lenb U 3a7auu uccienoBanud. Llens mpoekTa gomkHaA ObITh HamKMcaHa Ha
9KpaHe KpymHbIM HIpudToM. 31ech ke HanucaTh U 3aJauu.
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rpagu4ecKux OJOKOB CO CTPEIKAMH.

4-if - cnaiin. COaepKUT CTPYKTYPY padOThI, KOTOPYIO MOYKHO MPEIOCTABUTh, HAIPUMED, B BUIC

S5-ii - cmaitn. IlpeacraBisiercss comepkaHuWE W TEOPETUYECKAss 3HAYUMOCTH mpoekTa. CyThb

pemraeMoil mpoOiaemMbl MOXKET OBITh MpEACTaBleHA B BHUJAE CXeM, TaONUIl, auarpamm, rpagukos,
¢dotorpadwuii, pparmMmeHTOB GUIBLMOB U T.II.

6-1 - caiin. Bo3MOKHOCTH IPUMEHEHHSI pe3yJIbTaTOB pabOThl Ha MPAKTHKE.

7-i cnaiin. ['maBHbIE BBIBOJBI, MTOTHM, pE3YJbTaThl IPOEKTa L€Ieco00pa3HO IOMECTUTH Ha

OTACIBbHOM cnaﬁne " JJAKOHUYHO H3JIOKUTH CYTh 3HAUYMMOCTU MPOCKTA WJIM IOJTYYCHHBIX PC3YyJIbTATOB

HUCCICIOBAaHU.

8. OueHoYHbIE CPeCTBA IS TEKYIEro KOHTPOJIsI YCIIeBAeMOCTH, PyOeKHOM aTTecTaluu U

l'lpOMe)KYTO‘IHOﬁ aTrTeCTalMy 10 UTOraM OCBOCHUS JUCHUIIJIMHBI.

I[JISI MMPOBCACHUA TCKYHICI'O W HTOIOBOI'0 KOHTPOJA HMCHOJB3YIOTCA CICAYIOIUME OLCHOYHLIC

cpeacTBa: IMCbMCHHLBIC JOMAITHUE 3aJIlaHUs 11O BOIIPOCaM, TCCTOBBIC 3aJaHusd, ITIOATIOTOBKA IMPE3CHTAIUH.

®dopma npoBeACHUsI UTOTOBOTO YK3aMeHa — ycTHas. Pe3ynbTupyronias 3Kk3aMeHallMOHHas OIICHKa

omnpeaensiercs B coorBeTcTBUM ¢ [lonoxxennem COI'Y o 6amibHO-pEUTUHIOBOM CCTEME OLIEHKH 3HAHUM

CTYIEHTOB.
8.1. ®opMBbI KOHTPOJISAA U KPUTEPUM OLIEHUBAHUS
Jra | ®opma Kpurtepun oueHuBanus (IpOLEHT 0T MAKCUMAJIbHOI0 K0JI-Ba 0aJLJ10B)
1 KOHTPOJIst 86-100 % 71-85% 50-70% Menee 50%
OTJIMYHO / 32a4eT XO0po1Io / 3a4eT Y/IOBJIETBOPUTEJbH | HEYI0BJIETBOPHUTEb
0/ 3a4er HO / He3a4eT
1. Texywuii koumpoaw (Max40 6ani06 3a 00uH M0Jyib)
35-37 6aioB 32—-34 GannoB 18-31 Gamios 0-—17 6amnoB
Tekymas CTyAeHT aKTUBHO CTyaeHT aKTUBHO Cryaent CryneHt
pabora B paboraet Ha paboraer Ha HEJI0OCTaTOYHO HEJI0OCTAaTOYHO
TEUCHUE 3aHATHUSIX, 3aHATHUSIX, XOPOIIIO AKTHUBHO paboTaet aKTHBHO paboTaeT Ha
MOTYJIS MIPEBOCXOTHO BBITIONHSET 33J]aHUs | Ha 3aHATHSIX, 3aHATHUSAX,
(max 176.) | BBITIONHSET BCE IIperoaaBaTers. YIOBJIETBOPUTENHHO | HEYIOBIETBOPUTEIHH
3a/TaHUS BEITIOJTHACT 3a/IaHUS | O BBITIONHSET 3aaHuUs
TperoaBaTers. TIperoaBaTers. TperoaaBaTers.
3 Oamra 2 Oamna 1 6amn 0 6amToB
Pedepar/ | Tema momHOCTHIO TeMa B OCHOBHOM Tema yacTUYHO Tema He packpebITa.
Joknan / packphITa. packpbIiTa. Xopolee | pacKkphITa. HeynosnerBopurensu
KOHCTIEKT [IpeBocxomaHOE BIIa/ICHUE Y IOBNETBOPUTENBH | O€ BIIAJCHHE
(max 36.) BJIAJICHUE MaTepHUAIOM. o€ BIIJICHUE MaTepHaIOM.
MaTEepUAIOM. Cpenuuit ypoBeHb MaTEepHUAIOM. Henocrarounsiit
Bricokuii ypoBeHb camocroarenbHocTH | Huskuil ypoBeHb YPOBEHb
CaMOCTOSATEIBHOCTH | , JIOTHYHOCTH, CaMOCTOSITEIbHOCTH | CaMOCTOSITENIbHOCTH,
, IOTUYHOCTH, aApTyMEHTUPOBAHHOC | , JIOTHYHOCTH, JIOTUIHOCTH,
APTYMEHTUPOBAHHOC | TH. XOPOIIUHA CTHIh | apryMEHTHPOBAHHOC | apTYMEHTHPOBAHHOCT
Tu. [IpeBOCXOAHBIA | U3JI0KEHUS. TH. H.
CTWJIb U3JIOKECHUS. YnosnerBoputenbH | HeynoBneTBoputenbH
BIA CTHIIb BI CTHIJIb U3JI0KCHUSI.
H3JI0KEHUSL.

2. Pybesicuwlil konm

ponv (30 6annos 3a 00uH Mooyv)

Tect/
KOHTPOJIbH

pabore.

KonnuecTBo 0aioB 3a BRIIOJHEHHE KaKA0To0 3a/1aHUs YKAa3bIBAOTCA B TeCTe/KOHTpOJ'ILHOfI
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| as paGora |
3. Ilpomesicymounas ammecmayus no oucyuniure (MaX yucio 6aiioe — 6 COOmMeemcmeul ¢ 0etlcmayiouum
JIOKATIbHLIM HOPMAMUBHBIM AKMOM)
Kputepuu ornenuBanust (POICHT OT MAKCUMAJIBHOTO KOJI-Ba OaJIJIOB)

86-100 % 71-85% 50-70% 049 %
3auet/ Jla" ToIHBIN, Jan monHeIi oTBeT | JlaH HEAOCTATOYHO He nmonydens! oTBETHI
DK3aMeH Pa3BEPHYTHIM OTBET | HA MOCTABJICHHBIN MOJIHBIN OTBET. 110 6a30BBIM

Ha TIOCTaBJICHHBIH BOIIPOC, TOKa3aHO CryneHT He BOIIpOCaM
Bonpoc. OTBer YMCHHE BBIICTUTh crocoOeH JUCITUTLTAHBI WIH JaH
dbopmynupyercs B CYIIECTBCHHBIC U CaMOCTOSITEITHHO HETIOJIHBIA OTBET U
TEPMHUHAX HAYKH, HECYIIECCTBCHHBIC BBIJICITUTh JIOTTYIICHBI TPyObIe
M3JI0KEH MIPU3HAKH, CYIIICCTBCHHBIC omunbOku. Peun
JTUTEPATyPHBIM MPUIHHHO- HECYIIIECTBCHHBIC HETpaMOTHasI.
SI3BIKOM, JIOTHYEH, CJIC/ICTBEHHEBIC MPHU3HAKU U YTouHsIOIIHEe
JIOKa3aTelicH, cBsizu. Ho MIPUYUHHO- BOIIPOCHI
JEMOHCTPUPYET JIOTTYIICHBI CJIC/ICTBEHHEBIC Mperno/iaBaTens He
ABTOPCKYIO HE3HAYUTEIIbHBIC cBs3u. PeueBoe MPUBOIAT K
MO3UIUIO CTYICHTA. | OIIMOKH, odopmiteHre KOPPEKIIUU OTBETA
HCIIPaBJICHHBIC TpeOyeT MOMPaBoOK, | CTyJIEHTa HE TOJBKO
CTY/ICHTOM C KOPPEKIIHH. HAa MMOCTABJICHHbBIN
ITOMOIIIBIO BOIIPOC, HO U Ha
«HABOISIIIUX) JIPYTHE BOIPOCHI
BOIIPOCOB JUCTIATUTAHBI.
MPenoaBaTes.

Hepecqu HOHy‘-ICHHOfI CYMMEI 0aIoB 110 AUCHUITNIMHE B OLCHKY INPOU3BOAUTCA B COOTBETCTBHUU C
JEeHCTBYIOLINM JIOKAJIbHBIM HOPMATHBHBIM aKTOM.

CTyneHTHI, TONyYWBIIHE B XOAE TEKyIIero u pyOexkHoro kKoHTpoins 50-70 0aimioB, aBTOMAaTHYECKH
MOJIy4aroT «3adeT» WM OLEHKY «yIOBJICTBOPUTENbHO». [l monydeHust Ooyiee BBICOKOH OIIEHKH
(XOpOLIO/OTINMYHO) CTYHEHT JAOJDKEH ClIaThb OJK3aMeH. Pe3ynpTHpyrolias OLEHKa CKJIagblBaeTci I10
cootBercTBytomeil bPC gopmyie.

BAJIVIBHAA CTPYKTYPA OHEHKHA

Make.
MuH. ko- KOU-BO
(I)opMa KOHTPOJIsA BO 0QJ1J10B
0aJ1JI0B
Texyuwiaa oyenxa cTyqeHTa B TedeHue 1-17 Helenu COCTOUT U3: 0 40
Pybescnan nucomennana KOHmMpoabHaa padboma (KOMnovlomepHoe 0 30
mecmupoganue) - 18-as Henens cemecTpa
Hmozo
0 70
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TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMITIETEHIIMI

PU3UKA

®IOC 04.03.01 - 6axanaspuar no Hanpasjenuio noarorosku 04.03.01 Xumus

eas AUCHMIIIHHBI

@®opMupoBaTh LIEIBLHOE MPEACTABIECHUE O MIPOLIECCaX U SBICHUSX, IPOUCXOIALINX B HEXUBOU U )KMBOW MPUPOJE,
Hay4HbIil CcHOCOO MBIIUIEHUS, YMEHUE BUJIETh €CTECTBEHHOHAyYyHOE COJAEp)KaHuEe MpobieM, BO3HMKAIOIIUX B
MIPaKTUYECKON JESITENbHOCTH CIELUAINCTA.

3agaun

- OBJIaJICHUE HABBIKAMHM CTABUThH LEJIH, 337a4d M ONPEACNATh METOJbl M3y4YeHHUs KaXIOoro pasaena kypca «OOmeit
(bU3HUKN» U BCETO MpPEMETa B LIEJIOM.

- 03HaKOMJICHHE [IEJIOCTHOW CHCTEMOM 3HAHUM, (POPMUPYIOMNX PU3UICCKYIO KAPTHHY OKPYXKAIOIIETO MHPA.

- n3yueHue GU3NYECKUX 3aKOHOB M TEOPH C MPUMEHEHHEM a/IEKBATHOIO MaTeMaTHUECKOro armapara, KOJIM4eCTBEHHOTO
OTHMCAaHUsI CBOMCTB MOJICIIBHBIX CUCTEM.

- CTPOUTH (PU3HUECKUE MOJICIH U PelIaTh KOHKPETHBIE 3a/1a4M 33JaHHOMN CTETIEHU CI0XKHOCTH.

- CAMOCTOSITEIILHO CTABUTH IEJH AEITEIbHOCTH U TUIAHUPOBATH CIIOCOOBI UX TOCTHKCHHS

- OBIIQJICHHE HAaBBIKAMH HU3MEPSATh C OMNPEICNICHHOM TOYHOCTHIO pazIUYHble (U3MUECKHUE BEIUYHMHBI, OMPEAeIsATh
MOTPEUTHOCTH MPHU MPSMBIX U KOCBEHHBIX U3MEPECHUSIX.

B mporiecce ocBoeHUs JTaHHOHM THUCHUIUTMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE
0011eKYJIbTYPHBIE U npodeccHOHATbHbIe KOMIIETEHINHU

KOMIIETEHIIMA IlepeyeHb KOMIIOHEHTOB TexHosornu dopma CryneHn ypoBHeil OCBOeHHS
HH | POPMYJINPOBKA ¢GopMupoBaHNs | OLIEHOYHOI0 | KOMIIETCHUHH
AE cpeacrsa
KC
OIl | CnocoGeH  NpUMEHATh  PAcYeTHO- | 3HATh: Jlekuun, YO, IToporosBslii ypoBeHb:
K-3 | TCOPETUYECKUE METOABL ULl U3YUYEHHUS | QCHOBHBIE IIOHATHUSA | TPEHUHTIH, I, 3Haem:
CBOHCTB BEIIECTB M NPOIECCOB C UX | dyy3yuKu: (YUINUIECKOE KOHCYJIbTallUH J/p, - COLMAJIbHYIO 3HAYMMOCTh
yqactaem UCTIOMB30BAHUEM | e yrq u ¢usnueckue | npernogasarenei; | K/p, (GH3MKY KaK HAyKH W CBOEH
COBPEMCHHOU BOITUCIMTCIPHOM | gpnienns, a Takke MX Xa- | camocrostensHas | TJI Oynymeit mpogeccuu;
TEXHMIH. paKTepUCTUK — (pU3MUecKux | paboTa CTyI€HTOB - MecTO (PU3UKHU B CUCTEME
BEJIMYNH; €CTECTBEHHBIX HAayK U B )KU3HU
- MOHATHN  W3MepeHus YeJI0BEYEeCKOro 00IeCcTBa,
(bu3nUecKUX BEIHYHUH, TECHYIO B3aUMOCBSI3b (PU3HKH C
CUCTEM (bu3nUecKux MaTEeMaTHKOM;
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BEJIMYMH, UX Pa3MEPHOCTH U
eIMHUI] U3MEPCHUS;

- KJIaCCU(UKAIIUIO
MOTPEIIHOCTEH U3MEPEHUS
(bU3HYECKUX BEIUYMH;
YMeThb!

- BBIICNATH KOHKPETHOE
busnveckoe colepKaHue B
OPUKIAJHBIX — 33/Ja4ax W
UCTIOJIB30BaTh  OCHOBHBIC
3aKOHBI (PU3HKH B Mpodec-
CHOHAQJIBHOM JICSITEITbHOCTH;
- TNPUMEHATh (U3HYECKHEe
3aKOHBl  JUIA  PCLICHHS
NPAaKTUYECKHX 3a/1a4.

IIoBBIIICHHBIH YPOBEHD:
3Haem:

- COLHMAIBHYIO 3HAYUMOCTb
(U3HUKYN KaK HAyKH U CBOEH
Oynymeit mpodeccun ydutens
busuky;

- MecTo (PM3HMKHU B CUCTEME
€CTECTBEHHBIX HayK U B JKU3HU
YeJIOBCUYSCKOT0 O0IIeCTBa,

- TECHYIO B3aUMOCBSI3b (PU3UKHU C
MaTEMaTHUKOM;

- KJIacCH(pUKAIIIO
IOTPEUIHOCTEN U3MEPEHUS
(hbU3MYECKUX BEIUYHH.

ymeem:

- IPUMEHSATH (PU3NYECKHE

BJIA/I€Th! 3aKOHBI JJIs1 PELICHUS
- METOA0JI0ruen NPaKTUYECKUX 3a/1a4.
OpraHu3aly, IUIAHUPOBa- enaoeem.:
HUS, IIPOBEACHUS - METOJI0JI0THel OpraHu3alui,
U3MepeHuil 1 00paboTKu IIJIAHUPOBAHUS, IPOBEICHUS
pe3yabTaToB u3MepeHuit 1 00paboTKu
HKCIIEPUMEHTATBHBIX pe3yIbTaToB
UCCIIEIOBaHHH. 9KCHEPUMEHTATbHbIX
HCCIICIOBAHHM.
OIl | CnocobeH mIaHupoBaTh PabOTHI 3HATH: Jlexmum, YO, IMoporoBelii ypoBeHb:
K-4 | XuMu4ecKol HaIpaBJIEHHOCTH, - Hay4HBIC OCHOBBI | TPEHUHTH, I, 3Haem.
00pabaTsIBaTh U pu3nUeCKHX, XUMHYECKHX, | CUTYaI[MOHHBIE T/p, OCHOBHBIC IIOJIO)KCHHS, METOABI M
MHTEPIIPETUPOBATE MTOTyYEHHbIE (pU3MKO-XMMUYIECKUX U | 3a/1a4H, K/p, 3aKOHBI CCTCCTBCHHOHAYHBIX
Pe3yIbTaTHI C UCTIONb30BAHHEM OMOTIOTHYECKHX ~ METONOB | KOHCY/IbTAIMH T gﬁgﬁzﬁg)}‘ (MaTemaTuiH, QusKy,
TEOPETUYECKUX 3HAHUU U As I/IHCprMeHTaJIBHOI:I MpEINoaBaTeei; eem: ’
NPAaKTUYECKUX HABBIKOB peIICHUsT | OLCHKHU NI0Ka3aTeNNen | caMOCTOsTEeNIbHAS 3 IpEMeHTE OCTIDKEHIS

MAaTEMAaTHYCCKUX U (i)I/I?)I/I'-IeCKI/IX
3aaad.

MU3MEPEHHM B NMTPAKTUYECKON
JIeATEIbHOCTH;

YMeETh:

- HUCIOJIB30BaTh (u3nyec-

paboTa cTy/IeHTOB

C€CTCCTBCHHOHAYYHbIX JUCHUILINH
AJId OpraHu3alnu XUMHUYCCKHUX U
TEXHOJIOTMYECKUX MPOIECCOB;
BJIaJCCT:
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KHe, XUMHYECKue, (U3UKO-

XHUMUYECKHE W OHoIo-
THYECKHe  METOAbl  Kak
HHCTPYMEHT B
npodecCHOHATBLHOM
JIEATENBHOCTH;

BJIAJIeTh. - METOJI0JIOTHEH
OpraHu3aIiy, TUIAHUPOBa-
HUS, IPOBEACHUS
HU3MEPEHHI 1 00paboTKH
pe3yiIbTaToB
IKCIIEPUMEHTAIBHBIX

- METOOJIOTHEH HICHTH()HUKAIMH
BEIICCTB c ITOMOIIIBIO
COBPEMEHHBIX (usnueckux,
XUMHUYECKUX, (PUIUKO-XUMHUUECKUX
i OHOJIOTHYECKUX METOJIOB
HCCIIEIOBAHUS;

IloBbllICHHBIN YPOBEHb:

3Haem:

- OCHOBHEBIE IOJIOKEHUS, METOBI U
3aKOHBI €CTECTBECHHOHAYYHBIX
TUCITATIINH (MaTeMaTHuKH, (QHU3UKH,
XUMHH, OWOJNIOTHM H  JPYTHUX
CMEKHBIX JUCIIMILINH),
HEOO0XO0IUMBIE IS
MpoeCCHOHANBHON TeATEbHOCTH;
ymeem:

- UCIIOJL30BaTh MaTEMAaTUYECKUE U
€CTECTBCHHOHAYYHBIE METOJBI JUIS
perieHus npobiem B
po(eCCUOHATBHON IEATEIbHOCTH;
- MPUMEHSTh IIOCTYDKEHMUS
€CTECTBCHHOHAYYHBIX  JMCIUILIHH
IS OpraHu3alun
TEXHOJOTMUYECKHX MPOIECCOB;
BIIAZIEET:

- METOJOJIOTHEH WIeHTH(DUKAIMH
BEIIIECTBA c ITOMOIIILIO
COBPEMEHHBIX (busnvecKux,
(hM3UKO-XUMHUYECKUX METOJIOB
HCCIICIOBAHNSI;

YK-

CriocoOeH  OCYIIEeCTBISATh  IOWCK,
KpUTUYECKUA  aHaIU3 U CHUHTE3
uHGOpPMAIUH, TPUMEHSITh CUCTEMHBIN
MOJX0JT JUISl PEIICHUs] MOCTaBJIECHHBIX
3a/1ad4.

3HATD:
- OCHOBHBIE TIOHATHUS H
METO/IbI MaTEMAaTHYECKUX W
€CTECTBEHHO HAYYHBIX
IUCIMIUIMH B 00beMe,
HEOOXO0IUMOM TUTS
npoQeCCHOHATBHON
JIEATEILHOCTH;

- HAY4YHBIC OCHOBBI

Jlexiyum,
TPEHUHTH,
CUTYaIlMOHHBIC
3aJ]a4H,
KOHCYJIbTAITH
Mpeno/iaBarenei;
CaMOCTOSTEIIbHAS
paboTa CTy/IeHTOB

VYO,

J/p,
K/p,

TA

IoporoBblii ypoBeHb:

3Haem.

- OCHOBHEIE IIOJIOKEHHSI, METOIBI 1
3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILTUH (MaTeMaTuku, (pu3mky,
XUMHH, OWOJIOTUM H  JAPYTuX
CMEXHBIX JUCIIMILINH),
HCIIOJTb3yEeMBbIe B
npoeccHoHaIbHON NEATENbHOCTH;

24



GUBHYECKUX, XUMHUYECKUX, gnaoeent:
(H3MKO-XHMITECKIX W - CIHOCOOHOCTBIO IPUMEHSATh
6I/IOHOFH'—I€CKI/IX METOJIOB AOCTHXKCHHA C€CTCCTBCHHOHAYYHBIX
T I/IHCTp}IMeHTaJ'[BHOﬁ JOUCHUITIINH JJIS Opranusanuvun
OLICHKH HOKaSaTCHCﬁ TeXHOJ’IOFI/I‘ICCI.(JI/IX IIpOLIECCOB;
W3MEPEHUI B MPAKTUYECKOMN HosLmenubIi yposetth:

) 3Haem.
ACATCIILHOCTH, - MECTO (PM3HKH B CHCTEME
YMETb. €CTECTBEHHBIX HaYK U B )KU3HU
- HCIIONIE30BATE 4eJI0BEYECKOro 00LIECTBa,
MAaTCMATHYCCKUC 1 TECHYIO B3aUMOCBSI3b (DU3HKH C
€CTECTBCHHOHAYYHBIC MaTEeMATHKOI;
METOJbI  JUIA  PELICHHS ymeem:
TEXHOJIOTUYECKHUX 3a]a4; - IPUMEHSATH ¢busnueckue,
- HMCIIOJIB30BaTh XUMHYECKHE, ¢$busuKo-
(usnyeckue, XUMHYECKHE, XAMUYECKAE U OHOJOTHMYECKHUE
(usnko-xumMuIecKue u METO/bl KaK HWHCTPYMEHT B
OMOJIOrHYECKHE METOBI KaK 1podheCcCHOHATBHOI
HHCTPYMCHT B JIEATENHHOCTH;
npodeccuoHanbHOM -enadeem:
JIEATEIILHOCTH; 3 - METOA0JIOTUEN OPTaHU3ALUH,
BJIAI€Th. - MCTOJOJIOTUCH IUTAHUPOBAHUS, IIPOBEACHUS
OpraHu3aluy, INIaHUpOBa- M3MEPEHUI 1 00paboTKU
HUS, TIPOBEACHUS pe3yJIbTaToB
U3MEpEHHH U 00paboTKH OKCIIEPUMEHTABLHBIX
pe3ynbTaToOB MCCIIEIOBAHU M.
AKCIIEPUMEHTATbHBIX
HUCCIIEJOBAHUMN.

dopMa OLIEHOYHOI0 CpPeACTBAa: YCTHBIM ompoc Ha cemMuHapckoM 3aHsatuu (YO), Aokinaag Ha ceMuHapckoMm 3aHsATuu (/]), BbIMONIHEHUE
nabopaTtopHbIx padot (JI/p), kouTtposnbHas padorta (K/p), TectupoBanue B cucteme auctanmuonnoro ooy4denus (T/1).
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8.2. TekylIuii KOHTPOJIb 3HAHMII CTY1€HTOB

Hepeqeﬂb BOIIPOCOB AJId pyﬁenmoi/i aTreCTalnumn (aTTQCTaIII/IOHHaﬂ NMUCbMECHHAsl KOHTPOJbHas

padora) no qrucuuiuinHe «Pusukay, 2-cemectp.

Baok 1
MexaHnndeckoe JBHKEHUE.
CKoOpocCTh U YCKOPEHHUE.
[ToctynarenbHoe 1BUKEHUE TBEPAOTO TEA.
JIBrb>keHUE MaTepUaIbHON TOYKH BIOJb KPUBOJIMHEHHON TPACKTOPHH.
WHTepHaloHaIbHbIE CUCTEMBI OTCUETA. 3aKOH MHEPLIUH.
Cuna u macca. Bropoii 3akon HerotoHa.
Tpernii 3akoH HproTOHA.
Cuna TsKeCTH U Bec.
Yupyrue cuisl.
0. Cuna TpeHwus.
1. 3akoH coxpaHEHHUs UMITYJIbCA.
12. Kunernueckas 3Heprus u padora.
13. INorennuanpHast SHEPTrHUs. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.
14. MOMEHT CHUJIBL.
15. 3akoH coxpaHeHus MOMEHTa UMITyJIbCa.
16. Kunemartuka BpamaTeabHOTO TBUKEHUS.
17. Ilnockoe nBUYKEHUE TBEPIOTO TeEa.
18. /IBuxeHwue LeHTpa Macc TBEPOrO Teja.
19. Bpamenue TBEp0ro Tela BOKPYT HEMOIBUKHOMN OCH.
20. MOMEHT MHEPIIHH.
21. Kunernueckas SHEprUH BpalIaTeILHOTO JIBHKCHUSI.
biok 2

1. OcHOBHBIE MOJIOKEHHUS MOJIEKYIISIPHO-KMHETHUECKON TeopuH. CTaTHCTHYECKHMA
METO/1 OTIMCAHUS SIBIICHUH.

OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH HUIEATBbHBIX Ta30B.
YpaBHEHHE COCTOSHUS WACANBHBIX ra3oB. 3akoH JlaabToHa.

3aKoH pacrnpeeseH!st MOJIEKYII 0 CKopocTsM(pacnpeneienne Makcseiia).
I'a3 B mosie moteHmansHeIx cuil. Pactpenenenue bonpiivana.

BuyTrpennee Tpenue B razax. KoahdunueHT BHyTpeHHETO TPEHUSI.

RBPBOooo~NOR~wNE

(GUIUEHT TeTIONPOBOTHOCTH(BBIBO (POPMYIIBI).

Cranmonapnas auddysust B razax. Koaddunuent camoauddysumn.

10 TepmoanHaMuuecKuil MeToA onvcanus siBieHU. TepMonnHaMrudeckas cucrema.
TepmoauHamMuuecKie napamerpol. TepMoaMHAMUYECKHE TPOLECCHI.

11. BuyTpeHHsA 3HEPTUS TEPMOANHAMUYIECKON CHCTEMBI.

12. Pabora u Termiora — JBa crocoda rnepeiayr SHEPrH.

13. IlepBsIii 3aKOH TEPMOAMHAMHKH.

14. TemnoéMKocTh Ta30B. M3oxopudaeckuii mporiecc.

15. M3obapwuueckwnii mporiecc. Ilomcuer paboTel. CBs3b MEXTY MOJISIPHBIMHU TETIJIO-
npoBogHocTsimu Cp u Cv.

16. Uzorepmuueckuii nmpouecc. [logcuer paboThl IpU H30TEPMHUECKOM ITPOIIECCE.
17. Apmabaruueckwmii mporecc. Y paBHenue Ilyaccona.

18. Pabota npu agunabatryeckoM mpoiecce.

19. Bropoe Ha4yano TepMOAMHAMUKH.

©oNOAWN

20. Kpyrossie niporieccsl B Tepmoguaamuke. [IpsMbie u oOpatHsie nporiecchl. O6pa-
TUMBIE 1 HEOOPATUMBIE TIPOLIECCHI.

TCHHOHPOBOHHOCTL ra3oB. Pacnpez[eneHHe SHEPIruur 1Mo CTCICHAM CBOGOI[BI. KOSq)-
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21. Iwuxn Kapno. Tepmuueckuii KITJI 1ukia KapHo.

22. Teopema Kapno. TepmoanHaMudeckast IIKaixa TeMIepaTyp.

23. TlpuBencHHOE KOJUYECTBO TEILIOTH 00paTuMoro ukia KapHo.

24. DHTpomHS 3aMKHYTOW U HE3aMKHYTOW TEPMOJAMHAMUYCCKIX CHCTEM.

25. HepaBeHCTBO, 00BbEIUHSIIONICE [IEPBOE M BTOPOE Havaia TepMoauHaMuku. CBoOoOI-
Hasl U CBSI3aHHAS SHEPTHH.

30. M3meHeHue SHTPONUH NpU (a3z0BOM IMEpexoie MePBOro poja.

31. CratucTHveckoe UCTOJIKOBAHUE BTOPOTo Havana TepmoanHamuku. dopmysa bois-
IMaHa.

IlepeyeHb BOPOCOB /ISl py0e:KHOM aTTeCTAIMU (ATTECTAIIMOHHAS MMCbMEHHAS KOHTPOJILHASA
pa6ora) mo qucuumIuHe «@u3zukay, 3-cemectp.

Buok 1.

DeKTpUYeCcKUil 3aps]] U ero cBOIcTBa
B3aumoneiictBue 3apsnoB. 3akoH Kyiona.
OnexTpuyeckoe nosie. HanpsskeHHOCTb MOIs.
Cynepnozunus nosel. [lone qunons.

JIunun HanpspkeHHocTH. [loTok BekTOpa HanpsikeHHocTU. Teopema ["aycca.
Paborta cri aeKTpocTaTHYecKoro moJsl.
Ilorenuann.

[Tone GecKOHEYHOM OHOPOTHO 3aPSIKEHHON TUIOCKOCTH.
[Tone nByX pa3HOMMEHHO 3apsKEHHBIX IIOCKOCTEH.
10. ITonspHBIE M HEMOISPHBIE MOJIEKYITHI.

11. TMonsipu3anus TUAICKTPUKOB.

12. Cunbl, IeWCTBYIOIIHME HA 3apsijl B TUIICKTPUKE.

13. CerHeToneKTpuKH.

14. TIpoBOAHUK BO BHEUIHEM 3JIEKTPUUYECKOM I0JIE.

15. DnexkTpoeMKOCTb.

16. KongencaTtopsl.

17. TlocnenoBaTenbHOE COEAMHEHUE KOHAEHCATOPOB.
18. ITapamienpHOE coOeTMHEHNE KOHIEHCATOPOB.

19. DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

20. DHeprus AIeKTPOCTATUIECKOTO TTOJIS.

21. TToCTOSHHBIN 3NIEKTPUUECKUNA TOK.

22. DNEKTPOABMKYIIAs CHJIA.

23. 3akoH OMa. ConpoTHBIIEHHE TPOBOIHUKOB.

24. TlepBoe npaBmino Kupxroda.

25. Bropoe npasuiio Kupxroda.

26. MomHOCTh TOKA.

27.3akoH [xoyns-Jlenua.

CoNoO~wWNE

Baoxk 2.
BzauMoelicTBre TOKOB.

MaruauTHoe noe.

3akoH buo-Casapa-Jlannaca.

MarHuTHOE 10JI€ B BENIECTBE.

Teopema ['aycca 11 BEKTOpa MarHUTHOM MHAYKIIVH.
HaHpﬂ)KeHHOCTI) MAar"suTHOT'O I10JIA.

NooabkohdeE

3akoH AMIiepa.



8.

Cuna JlopeHua.

9. Palora, coBepiiaemasi Ipy NepeMENICHHH TOKa B MAarHUTHOM TI0JIE.

10. Knaccuduxanust MarHeTHKOB.

11. SIBnenue 3neKTPOMAarHUTHON UHIYKIUH.

12. Toxu Dyko. SIBIeHNE CAMOMHTYKIIUH.

13. DHeprus MarHUTHOTO TOJSL.

14. TIpupoaa HOCUTEIICH TOKAa B METaJlIaxX.

15. Jlucconuanusi MOJEKYJ B pacTBOpax.

16. DnexTponus.

17. Ilepssrii 3akoH Dapanes.

18. Bropoii 3axon Dapajes.

19. Buzsi razoBoro paspsija.

20. IlepeyeHb BOMpPOCOB /sl  pyOe:kHoii aTrecrauMu (aTTeCTAMOHHAsi TNHCbMEHHAs
KOHTPOJIbHAsI padoTa) no Aucuumninne «®@uzmka», 4-cemectp.

1. 3akoHBI reOMETPUYECKON ONTUKH (3aKOHBI OTPAXKEHUS, TOJTHOTO BHYTPEHHETO OTPasKEeHUS,

MIPEIOMJICHUS ).

2. MHHrepdepeHrs CBETOBBIX BOJIH.

3. Ycnous MHTEPPEPESHIIMOHHOTO MaKCUMyMa M MHTEP(HEPEHIIMOHHOTO MUHUMYMA TIPU CIIOKCHHUH
JIBYX CBETOBBIX BOJIH.

4. Jludpaxuus cBeToBbIX BoaH (audpakius Openens, nudpaxius Opayarodepa).

5. @opmyna Byneda-bperros ans audpakimu cBeta Ha TPEXMEPHO pellIeTKe.

6. Hucnepcus.

7. Tlonspu3zaiusi CBETOBBIX BOJH. 3aKoH Masroca /i1 HHTEHCUBHOCTH CBETa, IIPOIIE/IIIETO

aHaAIM3aTop.

8. PaccesHue cBeTOBBIX BOJIH. 3aKOH Pernes 111 MHTEHCUBHOCTH PacCesHHOTO CBETA.

9. Judpakums cBeTOBBIX BONH: nudpakuus Openens, mudppakuus OpayHrodepa.

10. Tudpakuus cBETOBBIX BOJH Ha TpexMepHoii pemerke. @opmynaBynbeda-bperros.

11. Bddext Keppa. [IBooiiHoe myuenpenomiieHue

12. Ypasuenue DitHmTeliHa 171 BHeuHero ¢poroaddexra. Kpacnas rpanuna gortosddexra.

13. TToctynatsr bopa.

14. TIpaBuna ot6opa. JledexTt maccel sapa.

15. 3akoHbI paAMOAKTUBHOIO pacmnaja.

16. CootHomenue HeomnpeneneHHocTH [ eizenbepra. HepaBenctso bopa-I'eiizenGepra.

17. CooTHomienue HeorpeaeneHHocT [ eizendepra /yist BOJTHOBBIX ITaKETOB.

18. ®yHaameHTaNbHbIE B3aUMOJIEHCTBUS. 3HaUeHUs Oe3pa3MEpHBIX MOCTOSHHBIX, XapaKTePU3YIOLIUX
9TH B3aUMOJICUCTBHUS.

19. IlpaBuiia cMeteHus IpH & U [ -paJIHOAKTUBHOM pacraje.

20. O6onouedHas MoJIeIb siIpa.

21. Maruueckue sapa. Maruueckue ymcia.

22. ®yHIaMeHTAITbHBIC B3aMMOJICHCTBHS: TPABUTAIIMOHHOE B3auMoielicTBre. DU3HUECKHe TPOIECChI
U SIBJICHMSI, CTOSIIIAE 32 TUM B3aUMOJICHCTBUEM.

23. dyHaaMeHTaIbHBIC B3aMMOJCHCTBHS: CHIBLHOE B3auMoOJeicTBHe. Du3mueckne MPOIEecch |
SIBJICHUS, CTOSILIIUE 3@ OTUM B3aUMOJECUCTBUEM.

24. dyHaaMeHTaIbHBIC B3aMMOICHCTBHYS: 3JICKTPOMAarHUTHOE B3anuMo ieiicTBre. Ou3ndeckue
IIPOLIECCHI U SIBJIEHUS ,CTOSIIIKE 32 ’TUM B3aUMOJICHCTBUEM.

25. dyngaMeHTaIbHBIC B3aWMOJICHCTBHUS: cllaboe B3amMojeicTBre. Du3myeckne TPOIECCH |

SABJICHUSA, CTOAIIUEC 34 OTUM B3aHMOJCHCTBHUEM.
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8.2.1. Kputepuu (popMupoBaHUs OLIEHOK.

IToaroroBka COOﬁIIIeHI/Iﬁ AJIA BBICTYIUVICHUSI HA CEMUHAapeE:

1. COO6H_I€HI/IC COOTBETCTBYCT HpC,Z[J'IO)KGHHOﬁ TEME, UMCCT BCTYIINICHUEC, OCHOBHYIO 4aCTh

" 3akiroueHme — 1 0.

2. Tema packppiTa HOJHOCTHIO, CTYEHT MPOJAEMOHCTPUPOBAI CIIOCOOHOCTD

aHAJM3UPOBATh pa3HbIe TOUKH 3peHHs — 2 0.

MaxkcuManbHO€E KOJIUYECTBO 0AJIJIOB IO KaX(HOﬁ TEME YKAa3aHO B y‘IC6HO'MeTOHquCKOﬁ KapTe.

8.2.2. OueHuBaHUe O0TBETA CTY/IeHTAa Ha JK3aMeHe (3a4eTe)

XapaKm epucmuka omeema

oannwvt

JlaH mONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
IPOSIBJISIONIASCS B CBOOOHOM OIIEPHPOBAHUY MOHATUSMH, YMEHUH
BBIICJIUTh CYLIECTBEHHBIE M HECYLIECTBEHHBIE €r0 IIPU3HAKH,
NPUYNHHO-CICCTBCHHbIE  CBSI3W.  3HaHWEe 00  OOBEKTe
JIEMOHCTpUpYeTCss Ha (pOHe NMOHUMAHUSA €ro B CHCTEME JaHHOM
HayKl M MEXJIUCUUIUIMHApHBIX cBsi3zed. OTBeT hopmynupyercs B
TEPMHMHAX HAYKH, JJOTHYEH.

26-30

JlaH TOJIHBINM, pa3BEpPHYTHIM OTBET HA IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYIMHOCTb OCO3HAaHHBIX 3HaHUH 00 0OBEKTe,
JIOKa3aTeIbHO PACKPBIThl OCHOBHBIE IOJIOKEHHSI TEMbI; B OTBETE
MPOCIIEKUBACTCS yeTKas CTPYKTYpa, JIOTHYeCcKast
MOCJIEIOBATEIbHOCTh, OTpaXarollasi CYIIHOCTh pPacKpbIBAEMbIX
MOHSITUM, TEOPUH, SBICHUN. 3HAaHUE 00 0OBEKTE NEMOHCTPUPYETCS
Ha (QoHE TMOHMMAHUS €ro B CHCTEME JIaHHOW HayKu W
MEXIUCITUTUTMHAPHBIX  CBsizel. OTBET W3JI0KEH JUTEPATYPHBIM
S3BIKOM B TepPMHUHAX Haykd. MOTYT OBITh JOMYIIEHBI HEJOYETHl B
OnpeAeeHuN ITOHSATHH, WCIIpaBJICHHBIC CTYJICHTOM
CaMOCTOATENILHO B ITPOLIECCE OTBETA.

21-25

JlaH TMOJHBIM, HO HEJOCTATOYHO TIOCJEIOBATSIbHBIN OTBET Ha
IIOCTABJIEHHBIN BONPOC, HO IIPU 3TOM IOKAa3aHO YMEHME BBIJIEIUTH
CYIIECTBEHHBIE M HECYIIECTBEHHbIC TMPU3HAKK U MNPUYUHHO-
ClelCTBeHHbIe CBs3M. OTBET JIOTMYEH W M3J0KEH B TEpPMHHaX
Hayku. MoryT ObIThb AomylieHbl -2 omuOKH B OMNpeNesieHUun
OCHOBHBIX IIOHSTHH, KOTOpBIE CTYIEHT 3aTPYAHSETCS HCIPABUTH
CaMOCTOSITEILHO.

16-20

JlaH HemOCTaTOYHO MOJHBIA U HEJOCTATOYHO Pa3BEPHYTHIM OTBET.
Jloruka W TOCIENOBAaTENLHOCTh HM3JIOKEHUS WMEIOT HApPYIICHHS.
JlomymieHbl OmMUOKA B PACKPBITUU TOHSATHH, YMOTpeOIIeHUH
TepMuHOB. CTYAEHT HE CHOCOOEH CaMOCTOSITENIPHO BBIJICIUTH
CYILIECTBEHHbIE U HECYUIECTBEHHbIE MPU3HAKM W MPUYUHHO-
cienctBeHHbie  CBs3U. CTyIEHT MOXET KOHKPETHU3HPOBATH
00001IeHHBIE 3HAHMS, [OKa3aB Ha TMPUMEpax UX OCHOBHBIC
MI0JIO’KEHHUS TOJIBKO C IIOMOIIBIO MPENOJaBaTENs.

11-15
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JlaH HENOJHBIA OTBET, JIOTHKA M MOCJIEAOBATEIBHOCTh M3JI0KEHHS
UMEIOT CYIIECTBEHHBbIE HapylieHus. JlomymieHsl rpyObie OmMOKH
IpU ONpENEeNICHUH CYITHOCTH PACKPhIBAEMBIX ITOHITUH, TEOpHi,
SBJICHUH, BCIEACTBUE HEIIOHUMAHUS CTYJEHTOM UX CYILECTBEHHBIX 06-10
U HECYIECTBEHHBIX NPHU3HAKOB M CBs3€iH. B oTBEeTE OTCYTCTBYIOT
BBIBOABI. ~ YMEHHE  PACKPBITh  KOHKPETHBIE  TMPOSBICHUA
0000IIIeHHBIX 3HAHUNA HE ITIOKa3aHo.

JlaH HemoNHBIA OTBET, NPEACTABISAIOMUN COOOH pa3po3HEHHBIE
3HAHHWSA 110 TEME BONPOCA C CYIIECTBEHHBIMH OIIMOKaMH B
onpeneneHusix. [IpuCyTcTBYIOT (parMeHTapHOCTh, HEJIOTUYHOCTH
u3noxxeHus. CTy/IeHT He OCO3HAET CBSI3b JAHHOTO MOHATHS, TEOPHUH,
SBIICHUS C JAPYTUMH OOBEKTaMU JTUCHMIUIMHBL. OTCYTCTBYIOT
BBIBOJIBI, KOHKPETH3alMsi M JOKa3aTeIbHOCTh W3JOXKeHHs. Peup
HerpaMoTHas.  JIOTMOJHUTENbHBIE M YTOYHSIONIME  BOIPOCHI
npernoaaBaTesl HE NPUBOAAT K KOPPEKUUH OTBETa CTYACHTAa HE
TOJNBKO Ha TIOCTAaBJICHHBIM BOMPOC, HO W HAa JpPYrde BOIPOCHI
JICIUTIIHHBL

He momydens! oTBeTH 10 6a30BBIM BOIPOCAM JHUCITUTUINHBL. 0

01-05

PesynbTupyromas omieHka onpenensercs B coorseTcTBuH ¢ Ilonoxxenuem o
0aJIIbHO-PEUTHHTOBOW CHCTEME OIICHKH 3HAaHUH CTYJCHTOB.

8.3.1. I[IpakTHYecKue 3aHATHUSI

[IpakTryeckue u 1adOpaTOpHBIC 3aHATHS TPU3BAHBI HAYUYUTH CTYJICHTa CAMOCTOATENBHO paboTaTh
C IUTEpaTypoil, aHATM3UPOBATh MOCTABJICHHYIO 33/1a4y C TOUKU 3pEHHS COBPEMEHHOM (pU3MKH.

[enbto 1abopaTOPHBIX 3aHATUN ISl CTYAEHTOB, IPUCTYNAIOIINX K U3YYEHHIO Kypca, siBiseTcs: 1)
3HaKOMCTBO C 0a30BBIMM IMOHSATHUAMHU Kypca; 2) MpHOOpETeHHE HAaBBIKOB pabOThI C M3MEPUTEIbHBIMU
npudopamu; 3) BEIpaOOTKa YMEHUSI CAMOCTOSITENIBHO MTPOBOJUTH SKCIIEPUMEHT; 4) OBIaIeTh METOAUKAMU
u3MepeHus: GU3NIECKUX BETHUUH.

Kputepuu onenku: bamibHas CTpyKTypa OLIEHKH paclucaHa B yueOHO-MeToau4yeckoil kapre. PyOexHas
aTTecTalys MPOBOJIUTCS B BHJIE KOMIIBIOTEPHOTO TecTUpoBaHMs. Kaxablil Tect comepkut 15 Bompocos
(Bec xaxxoro Bompoca -1 6amn).

8.3.2.Bomnpocsl Kk J1a00paTOPHBLIM PadoTaM M0 MeXaHHKe.
Ne 1. MerpoJiornyeckasi arrecTaliusi METOAUKH M3MEpPEeHUs1 THHEHHbIX pa3MepoB TeJl. Y4er
CHCTEMATHYeCKOH M HHCTPYMEHTAIbLHOM MOrPelIHOCTeH.
1.1. HapucoBats aBe cXeMbl H3MEPEHUH, UCIIOIb30BaHHbBIE B paboTe, MOAIUCATh UX
Ha3BaHue. KakoBa MeToMuecKas MOrpeHoCTh B KaKI0N U3 cxeM (BBIBOJ (hopmyi).
1.2. 3anucarb GopMyInbl CpeHEKBAIPATUYHON MOTPEIIHOCTH U JOBEPUTEIHLHOTO HHTEpBAIa
UIs 00BEMA.
1.3. Kak onpenensieTcst abCOMOTHASI TOTPEIITHOCTH?
1.4. Jlath onpeieieHHe CUCTEMaTUYECKUX U CIy4alHBIX MOTPEIIHOCTEH.

Ne 2. M3yueHue 3aKOHOB MPSMOJIHHEHHOT0 IBUKEHUSI B MOJI€ TSAKECTH HA MAIIUHe
ATByna.

2.1. 3anucarh cucTeMy ypaBHEHUN ABUKCHUS, BEIBECTH (DOPMYITY AJIs BEIYUCICHUS
YCKOPEHHSI CBOOOTHOTO TIAJICHUs C y4eTOM MOMeHTa uHepumu 010ka. (HapucoBats cxemy).
2.2. BriBecTu BbIpake€HHUE IS MOMEHTA HHEPIIUU IUCKa MacChl M U paauyca R
OTHOCHTEJIEHO OCH, TIPOXOJISIICH Yepe3 MEeHTP AUCKA MEPIICHANKYIISIPHO €T0 MMOBEPXHOCTH.

30



Ne 3. MassitHuk MakcseJuia.

3.1. 3anucarb cucTeMy ypaBHEHHH JBHMXKEHHS, BBIBECTH pabouyro Gpopmyiy 1is
BBIUMCIICHUS] MOMEHTA MHEPLIMK MasTHUKA IO pe3ysibraTaM onbiTa. (HapucoBats cxemy).
3.2. 3anucarb U NOSICHUTDH BBIPAXKEHUE ISl TEOPETUYECKOTO BHIYMCIECHUS MOMEHTA
MHepLUH MasiTHUKa MakcBeria.

3.3. 3anucarb 3aKOH COXpPaHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 IPOBEPKH.

Ne 4. U3yuenue ko/1e0aHNH MATEMATHYECKOT0 M (PU3MYECKOT0 MAITHUKOB.

4.1. BeiBectu hopmyiry 11 rneproza Koyie0aHuii MaTeMaTHYeCKOro MasiTHUKA.

4.2. BeiBectu opmyity A meproa KonebaHuid GpU3n4ecKoro MasTHUKA.

4.3. Jlath omnpejiesieHre MPUBEICHHON JUTMHBI U IIEHTpa Ka4aHus (U3HIECKOr0 MasiTHUKA.

Ne 5. OnpenesieHe MOMEHTa HHEPIUH TBEPABIX TeJ METOI0M KPYTHJIbHBIX
KOJIeOaHM .

5.1. BeiBectu hopMyIty ISt ONIPEICTICHUS MOMEHTA HHEPITUU TBEPIOTO TeJa Yepe3 ero
nepuo KoiebaHuu.

5.2. JlaTb omnpeziesieHHe TIIaBHBIX OCEH MHEPIIMH Tea.

5.3. quy PaBC€H MOMCHT MHCPLUU KY6a OTHOCHUTCJIIBHO OCH, HpOXOI[SIH.[CIZ 4epe3 OJHO U3 €10

pebep.
Macca ky6a M, ctopona — a.
5.4. Jlatb omnpesesieHne TEH30pa HHEPIUH TeJla, 3aucaTh ero oOuii BU/I.

Ne 6. 3yueHue 3aKOHOB BPalllaTeJILHOTO ABHKeHUsI HAa MasiTHHKe O0epOeka.
6.1. 3anucarb cucteMy ypaBHEHHH JBM>KeHUs Uit MasiTHUKa O6epoOeka. (HapucoBatsb
cxXemy).

6.2. ChopmynupoBats Teopemy LlIteitnepa.

6.3. 3anucarb 1 000CHOBAThH BBIpAKEHHE JIJIsI MOMEHTAa HHepLUHU MasTHHKa O0epOeka.

Ne. 7. U3yuyeHue TpeHHs MPU KaYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlath onpeaeneHue kodpuineHTa TpeHus KaueHust 1 KodppuumeHTa TpeHus
CKOJIBKEHUSI.

7.2. BeiBectu pabouyro Gpopmyiy i KodpPHUIMEHTa TPEHUs KaueHusl.

No, 8. HUccienoBanue CTOJIKHOBEHUSI IAPOB.

8.1. Jlate onpenenenue ko uimeHTa BOCCTAaHOBICHHS.

8.2. BoiBecTH BhIpakeHHUE AJI1 CKOPOCTH IIapa Yepe3 yroy OTKIOHEHHUSI.

8.3. BoiBecTH BeIpakeHUeE JJi OTEHIIMAIbHON SHEPTUH 1e(hOpMalliy U CUIIBI YIIPYTOTro
ylapa 4epe3 yroa OTKJIOHEHHUSI.

Ne. 9. Onpenesnienne CKOpPOCTH MOJIETA CHAPAAA METOAOM KPYTH/JIBHOIO
0aJITMCTHYECKOI0 MasiITHUKA.

9.1. atp onpeneneHre MOMEHTa UMITYJIbCa YaCTUIBI (HApUCOBaTh MpUMEp, yKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3amucatb MOMEHT UMITYJIHCA OJJHOPOTHOTO CTEP>KHSA Macchl M u minHEI L,
BPAILAOLIETOCs C YIJIOBOM CKOPOCTBIO (O OTHOCUTEIBHO OCH, TPOXOJAIIEH Yepe3 OANH U3
€ro KOHIIOB U MEePIEeHIUKYISIPHONU CTEPIKHIO.

9.3. BeiBectu pabouyto GopMyIty JUIsi CKOPOCTH YJIH.

Ne 10. M3y4yeHue BbIHYKICHHO Npeneccuy rHPOCKoOIa.
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10.1. Yrto Takoe rupockonuueckuit 3pdext?
10.2. BeiBecT opmymy JUTsl yTIIOBOM CKOPOCTH MPELIECCUH.

Ne 11. TouyHoe B3BellIIBaHUE.

11.1. HapucoBatp 1 3anucaTh COCTABIISIONINE CHIIBI TSKECTH.
11.2. laTh onpeienieHue 4YyBCTBUTEILHOCTH AHAIMTUYECKUX BECOB.
11.3. BeiBecTH BhIpakeHHUE AJI1 YYBCTBUTEIHLHOCTH BECOB Uepe3 Yroi u3ruda Kopomsbicia 3.

8.3.1. [IpuMepHBbIii NepevyeHb TECTOB /ISl py0e:KHOH aTTecTalluu (ATTeCTAMOHHAS
NUCHMEHHAs] KOHTPOJIbHAs padoTa) no Jucuuiinte «Pusukay, 2-cemecTp.

UYro uzyuaet pusuka?

[Tpupony B3auMoaeHCTBHS (PU3HYECKHUX TEI
CaoiicTBa MaTepuu.

CoiicTBa MaTtepuu 1 (OPMBI €€ TBIKCHHS

Yro takoe qBMKEHUE?

CBoiicTBO MaTrepuu

CBOIICTBO MaTepuu M CIIOCO0 €€ CYIIECTBOBAHUS
Crioco0 ee cyIriecTBOBaHUSA

HazoBute nocienoBaTebHO dTalnbl PU3MUECKOrO UCCIIEIOBAHMS:
HabnroneHue — runoresa — 5KCHEPUMEHT — TEOPHS
HaGmoneHne — runoresa - TEOpHs — SKCIEPHUMEHT
HabmtoneHnue — Teopus — runoTes3a — SKCIepuMeHT

Uro uzyuaet mexaHuka?

3aKOHBI ABHKEHUS

[Ipocreiimume GopMbl IBHKEHUS MaTepUn

[TpuduHBEI TOTO WJIM UHOTO XapaKTepa JBIKCHUS Tella

Kunematuka pemaer 3agauy:

OmnpeneneHus CKOPOCTH Teja B J1F000 MOMEHT BpeMEHH

Omnpenenenne KOOPAUHATHI TeNA B JII000H MOMEHT BPEMEHU

Omnpenenenne CKOPOCTH TeNa U €ro KOOPAWHATHI B JIIOOOH MOMEHT BpeMEHU

UYro Takoe MaTepHuanbHas Touka?

W neanu3zupoBaHHOE TEJO, UCIIOJIb3YEMOE MPH pelIeHnH (PU3HUecKUX 3a7au

WneanusupoBaHHOE TENO, pa3MepaMH KOTOPOTO B YCIIOBHUAX JaHHOM 3a/1aui MOXHO MpeHeOpeyb
PeanbHO cymecTBytomiee Gpu3N4eCKOe TEN0

Yro coboii mpeacTaBiseT cucreMa orcyera?

[IpssMOyronbHYIO JEKapTOBYIO CUCTEMY KOOPAMHAT

OT0 cucrema, CBsI3aHHasi C HEKUM TEJIOM, OTHOCUTENIbHO KOTOPOT'O Mbl paCCMAaTPUBAEM JIBH)KEHUE
OHa cOCTOUT U3 TeNa 0TCUETA, CBA3aHHOW C HUM MPSAMOYIOJIbHON JEKaPTOBOI CHCTEMOM KOOPINHAT U
pubopa, NO3BOJISIOIIEr0 BECTH OTCUET BPEMEHU

B kakux ciayyasx 4rciieHHOE 3HaUY€HUE MyTH U MOJTYJIb TIEpEMEIIEHHUs COBIAIAI0T?
Bcerna
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B ciyuae, korga Teno ABUKETCS MO NPSIMOM JTUHUU
Hukorna

[IpoGerkaB 1o B3JIETHOM TOI0Ce paccTosiHKe B 1,1kM, camonet nmpuodpen ckopocth 110 m/c. Cunrast
JIBUKCHHUE PAaBHOYCKOPEHHBIM, OTIPE/IeIIUTE BpeMsl pa3zoera.

10c

30c

20c

JIBrOKeHre JBYX BEIIOCUIICIUCTOB 3aaH0 YpaBHEHUIMH: X1 = 5t, Xo=150-10t. Onpenenute Bpems ux
BCTpEUH.

10c

15¢

25¢

JIBu>keHHe JBYX BEJIOCUIIEANCTOB 3a7]aH0 ypaBHEHUsAMU: X1 = 5t, x,=150-10t. Onpenenure koopaAUHATY
MECTa MX BCTPEUH.

45M OT Hayvaja JBMKCHHUS IIEPBOIO BEJIOCUIICAUCTA

50M oT Havaja JIBM)KEHUS TIEPBOTO BEIOCHTICANCTA

15M oT Havasa JIBMOKEHHUS IIEPBOIO BEJIOCUIICANCTA

Kak HanpasjeH BEKTOp YIVIOBOM CKOPOCTH B Cllydae KPUBOJIMHEHHOTO IBUKCHUS?
ITo xacarenpHON K OKPYKHOCTH, 110 KOTOPOU IBUIKETCS TEJIO

Ero HampaBieHue ornpeensercs «IpaBuioM OypaBuuKa

Bnons pagnyca Kk HEHTPY OKPYKHOCTH

Bo ckonbko pa3 nepuoa oOpamieHnss MUHYTHOM CTpPENTKU OOJIbIIe Meproia 00pamieHus: CeKyHIHOM
cTpenku?

B 2 paza

B 10 pa3

B 60 pa3

[Mpomomkute GOPMYITUPOBKY MEPBOTo 3akoHa HhIOTOHA: TENIO COXPaHAET CBOK CKOPOCTh HEU3MEHHOIM,
eCITH

€T0 pacCMaTpuBaTh OTHOCUTCIIbHO HHEPHUHUAJIBHBIX CUCTEM OTCUCTA, B KOTOPBIX HA HET'O HE JleﬁCTBYIOT
JPYTUE CUITBI HITH UX JIEHCTBUS KOMIICHCUPYETCS

OHO IABUXKECTCSA B SaMKHyTOﬁ CHUCTEMC

HUYTO HE MEIIAET €0 JIBUKCHUIO

YckopeHue, KOTopoe IpUoOpeTaeT OHO TEN0, B3aUMOJIEHCTBYS C APYTUM TEJIOM, 3aBUCHUT:

TOJBKO OT CBOMCTBA TeJIa, BRI3LIBAIOIIETO B3aNMOICHCTBHE

TOJIBKO OT PACCTOSHUS MEXKY B3aUMOJCHCTBYIOLIUMHU TEIAMU U CKOPOCTH UX OTHOCUTEIIBHOTO
TIBYKEHHUS

OT CBOMCTB 3TOI'0 T€ja, OT CBOMCTBA TEJIA, BBI3BIBAIOLIETO B3AUMOJACHCTBUE OT PACCTOSHUSA MEKIY
B3aWMO/ICCTBYIOIIMMU TE€JIAMHA U CKOPOCTH UX OTHOCUTEIBHOIO JIBHXKEHUS

Macca nocTtosiHHas cKajsipHasi Belu4uHa (IpoAomkurte ¢pasy)

BCerza

€CJIU TEJIO ABMIKETCS CO CKOPOCTBIO 3HAYUTEIBHO MEHBIIIE CKOPOCTH CBETa
OHAa U3MEHSETCS B 3aBUCUMOCTH OT XapakTepa ABH)KECHUS Tela

bapon MroHxray3eH yTBeprkJall, 4TO BbITALIHI caM ceOs u3 60s10Ta 3a BOJIOCkl. Bo3MoXHO 11 3T0?
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Bo3M0KHO, HO OOJIEHO
Bo3MO0XHO TIpH OTnIpe/IeIeHHBIX YCIOBHSIX
HEBO3MOIKHO HHUKOT'Ia

Omnpenenure yckopeHHe cBOOOIHOTO MaJCHUs Ha BEICOTE PABHOM IOJIOBUHE Paguyca 3eMIIu.
g/2

4 9/9

29,

r7ie § — YCKOpeHHe CBOOOHOTO MaJCHIS Ha TOBEPXHOCTH 3eMITU

YckopeHue CBOOOHOTO NaICHUS 3aBUCHT

OT PacCTOSHUSI MEXKY IIEHTPOM 3E€MITH U MECTOM €0 ONpeIeIeHus], reorpaduuecKoil MUPOThI
MECTHOCTH U INIOTHOCTH 3€MIIA B JAaHHOM MECTEC

OT reorpaduyecKoi MUPOTHl MECTHOCTH U PACCTOSIHUS MEXKY IIEHTPOM 3eMJIM B MECTOM €ro
OIpeICTICHUS

SIBJSIETCSI TOCTOSIHHOM BEJTMYMHOM

ITpon3BosHas OT UMITyJIbCa TEJa IO BPEMEHHU paBHA F€OMETPUYECKOM cyMMe BCeX CHI,
AEHUCTBYIOIUX Ha JAHHOE TeJI0. ITO GOPMYIHPOBKA

3aKOHA COXPaHEHUs UMITyJIbca

nepBoro 3akona Herortona

BTOpOro 3akoHa HeloToHa

JIBIKeHHe MaTepHaIbHON TOUKH OMUCHIBAETCA ypaBHeHHeM X=5-8t+4t%. OnpeienuTe ee HMITYJIbC Yepes
2c, IPUHSB €€ Maccy paBHOM 2 K.

16kr m/c

10xrm/c

0 krm/c

JI1st KakuX TeJ COpaBeaIuB 3aKOH BCceMUpPHOTo TATOTEHUS:

JUUIS BCEX Tell

JUISL TeJl, pa3Mepbl KOTOPBIX 3HAYUTEIBHO MEHBIIIE PACCTOSIHUS MEXAY HUMHU
TOJILKO JIJIS IIJIAHET COJTHEYHON CUCTEMBI

Cuna rpaBUTAIIMOHHOTO B3aMMOJICHCTBHUS MKy TE€IaMH MaccaMu 1o | KT KaKoe Ha paccTossHun R
paBHa F. YUemy Oyzaer paBHa cuiia rpaBUTAIIHIOHHOTO B3aUMOICHCTBUS MEX1y TelaMU MaccaMi 2 KT U
KT, HAXOASAIIMMUCS HA TOM K€ paccTosHUHM R npyr ot apyra?

F

4F

2F

Cuna, BO3HHMKAIOIIasi MEXAY TPYIIUMHUCS TOBEPXHOCTAMH TEJ, HA3bIBAETCS
CUJION TPEHUS KaueHUsI

CUJIOW TPEHUS

CHJION CyXOro TPEHUs

Cwuuta, BO3HHMKAKOIIAs [IPU ABUKEHUU TBEPAOIO TeJa B KUAKOCTH, HA3bIBAETCS
CUJIOW BHYTPEHHETO TPEHUS

CUJIOW KUJKOTO TPEHUS

CUJIOW TPEHUS

CHpaBCI[HI/IBLI 3aKkoHbI Hp10TOHA B cucteMax OTCYCTa, CBA3aHHBIX C COJ'IHI_ICM?
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Onu cripaBeUIMBBI BCET1a
Her, Tak xak orHocuTensHO COJHIIA IMIAHETHI ABMXKYTCS 10 KPUBOJIIMHEHHBIM TPAEKTOPHSIM
MoryT BBIOJHATHCS MPU ONPEICTECHHBIX YCIOBUSIX

B pe3ynbprarte 3amepa MTaHIeHUUPKYJIEM JUIMHBI IPEIMeETa MOIY4YeHbl clieayomue pe3yiabTarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHO cpennee apudMeTHIECKOE 3HAYECHUE JJTUHBI ATOTO
npeameTa?

11,07

11,05

11,06

B pe3syinbrate 3amepa MTaHreHIUPKYJIEM JUTHHBI IPeIMETa IMOTYICeHBI Clieayromue pe3yabTarel: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHa aOCOJIIOTHAS MOTPEIIHOCTH H3MEPEHUIN?

0,01

0,05

0,03

B pe3ynbrate 3amepa mTaHreHIUPKYIeM IITMHBI IPeIMeTa MOoTy4YeHbl clieayomue pe3yiabTatsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHO cpeaHee apuMETHICCKOE 3HAUYCHUE JTHHBI 3TOTO
npeaMera?

10,07

10,09

10,10

B pesynbprare 3amepa mTaHTeHIIMPKYJIEM JUTHHBI PEAMETa MOJyUeHbI cieaytomue pe3ynbrarsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHa aOCONIOTHAs MOTPEUIHOCTh U3MEPEHHIT?

0,04

0,05

0,03

B pesynbTrare 3amepa mTaHreHIUPKYJIeM JUIMHBI IPEAMETA MOJTYyUEHBI clenytomue pe3yabrarsl: 11,15
11,10 11,05 10,95 11,15 11,10. Yemy paBHa abCOIIOTHAS MOTPEIIHOCTH U3MEPEHU?

0,01

0,05

0,03

B pesynbTraTe 3amepa mTaHreHIUPKYJIEM JUIMHBI TPEAMETA MOJTYyUEHBI clienytomue pe3yabrarsl: 11,15
11,10 11,05 11,25 11,15 11,10. Yemy paBHO cpennee apudMeTHdeckoe 3HaYeHUE JITUHBI ITOTO
npeaMera?

11,13

11,05

11,15

B pe3ynbTaTe 3amepa mTaHreHIMPKYJIEM JUIUHBI PEIMETa MOJIYYEHBI clieayronme pe3yiaprarsl: 11,15
11,10 11,05 11,25 11,10 11,15. Yemy paBHa aOCOIIOTHAS MOTPEIIHOCTh U3MEPEHUN?

0,01

0,05

0,03

Teno, nmeroniee och BpallleHUs], HAXOIUTCS B PABHOBECUHU TOT/1a,

KOTJIa Ha HETO HE JEUCTBYIOT HUKAKUE CHJIbI

KOTJIa CWJIbI AE€HCTBYIOT, HO UX IEMCTBUE CKOMIIECHCUPOBAHO

Korja anrebpandeckas cyMMa MOMEHTOB BCEX CHJI, ICHCTBYIONINX HA JJAHHOE Tell0, paBHA HYJIIIO



HpI/I ITPOBEPKE OCHOBHOI'O YpaBHCHUA TWMHAMHKU BPAIIaTCIIBHOTO ABUXKCHUA N3MECHACTCA MOMCHT CHUJIBI.

Yto ABIAETCS IUICUOM CHUJIBI, CO3AIONICH JaHHBI MOMCHT?
JJIMHA HATH

panuyc 670Ka, 4epe3 KOTOPBI NEepEeKUHyTa HUTh

paauyc nIKuBa

Kakum 006pa3om MOKHO H3MEHHTh MOMEHT CHJIbI B MasiTHuKe ObepOeka?
M3MEHEHUEM MAaCChl Ipy3a Ha Yallleyke

3aMEHOH IIKHBa

M3MEHEHUEM MAaCChl Ipy3a Ha Yallleyke U 3aMEHOM IKUBa

Uro o0maaeT MOMEHTOM MHEpIHH B MasiTHUKe O0epOeka’?

rpy3 Ha Yalike

BpAIIAIOIINECS TPY3bI HA CTEPKHSIX

B JIAHHOW YCTAHOBKE HET JIEMEHTOB, 00JIaIat0IIUX MOMEHTOM UHEPIIHH

Kak MO’KHO U3MEHUTh MOMEHT MHEpLUHU B MasTHUKe O0epOeka?
[IEPEMELICHUEM YETBIPEX I'PY30B BAOJb CTEPKHEN

M3MEHEHHMEM I'py3a Ha yallleuke

3aMEHOM OJJHOTO IIKUBA IPYTUM

B kakux enununax uzmepsiercs yckopenue B cucreme CIU?
cm/c?

M/c
m/c?

1 HproTOH — equHUIIA CUJIBI IPENICTABISIET OO0
KI/M"C

Kr-m/c?

Kr-M/c

1 HproTOH — equHUIA CUJIBI IPENICTABISIET OO0
KI/M

+ Kr-M/c?

Kr-M/c

1 Hp10TOH — eTMHUIIA CUJTBI IPEACTABISET CO00H
KI/M

Kr-M/c?

M/c

B KaKknx eMHNIAX H3MepseTcs ycKopeHue B cucteme CHU?
cm/c?

m/c?

+ m/c?

B xakux equHuiiax uzmepsercs yckopenue B cuctreme CU?
cm/c
M/C

m/c?
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HpI/I npOBepKe OCHOBHOT'O ypaBHeHI/I}I JAVNHAMUKHA BpaH_[aTeJ'H:HOFO JOBUXKCHUSA U3MCHACTCA MOMCHT CHJIBI.
Yto SBNsSETCA IJICUOM CHIIBI, CO3JAF0IIeH JaHHBIM MOMEHT?

JJINHA HUTHU

nuameTp OJI0Ka, 4yepe3 KOTOPBIN MepeKUHyTa HUTh

paanyc nIKuBa

[Ipu nmpoBepke OCHOBHOT'O YpaBHEHUSI JUHAMUKH BPAILIATEILHOTO ABUKEHUS U3MEHSAETCS MOMEHT CHUJIBI.
Yto gBNsAETCA IJISUOM CHIIBI, CO3JaF0IeH JaHHBIM MOMEHT?

TUAMETP HUTH

paauyc 0610Ka, yepe3 KOTOPhIN MePEKUHYTa HUTh

paanyc UIKuBa

Cuna, BO3HUKarOIIasi MEXAY TPYIIUMHUCS TOBEPXHOCTIAMH TEJl, HA3bIBAETCS
CWJION TPEHUS KaYCHMUS

CUJION KUJKOIO TPEHUS

CHJION CyXOIO TPEHUs

Cuna, BO3HMKaOIIast IPU IBUKEHUU TBEPJOTO TENA B )KUAKOCTH, HA3bIBACTCS
CUJIOW BHYTPEHHETO TPEHUS

CHJIOH JKHJIKOTO TPEHUs

CUJIOW CyXOI'O TPEHUs

CrnpaBennuBbl 3ak0HBI HEIOTOHA B ccTeMax OTcYeTa, cBsi3aHHbIX ¢ CoHieM?

Huxorna

Her, Tak kak otHOCcHTENnbHO COMHIIA TUIAHETHI ABUKYTCS 110 KPUBOJIUHEHHBIM TPACKTOPHUSIM
MoryT BBIIOJHATHCS MPU ONPENEIECHHBIX YCIOBUSIX

CrnpaBennuBbl 3akoHbl Hpl0TOHA B crcTeMax OTcUeTa, cBsi3aHHBIX ¢ ConmHuem?

CripaBesIuBhI B pa3HOE BpeMs roja

Her, Tak kak otHOcuTenpHO CoOJHIIA IUIAHETHI ABMXKYTCS 110 KPUBOJWHENHBIM TPaCKTOPUAM
MoryT BBIOJHATHCS MPU ONPENEIECHHBIX YCIOBHIX

YckopeHue cBOOOTHOTO Na/IeHUs 3aBUCUT

OT PacCTOSTHUS MKy LIEGHTPOM 3eMJIM U MECTOM €T0 ONPEEIeHUs, FeorpaduuecKoil upoTh
MECTHOCTH U INIOTHOCTH 3€MJIM B JAHHOM MECTE

0T reorpaduyecKoil MUpPOThl MECTHOCTU U PACCTOSIHUS MEXKAY LIEHTPOM 3€MJIM U MECTOM €ro
onpenencHus

OT BPEMEHH CYTOK

[Ipon3BoHas OT UMIyJIbCa TeJa 0 BPEMEHH paBHA T€OMETPUUYECKON CyMME BCEX CHIL,
JeWCTBYIOIUX Ha JaHHOE TeJI0. DTO GOpMYIHPOBKa

3aKOHA BCEMHUPHOI'0 TATOTCHUA

nepBoro 3akoHa HproToHa

BTOpOro 3akoHa HproToHa

[Ipon3BoHas OT UMIyJIbCA TeJa 0 BPEMEHH paBHA T€OMETPUUYECKON CyMMe BCEX CHIL,
JEWCTBYIOIUX Ha JJaHHOE TeJ0. DTO GOPMYIHPOBKa

3aKOHA BCEMHUPHOI'0 TATOTCHUA

TpeTbero 3akoHa HproToHa

BTOpOTo 3akoHa HproToHa
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8.3.2. IlpuMepHbIe TeCThI 1Jis1 pPyOe:KHOI aTTecTAlMN (ATTECTAIIMOHHASI MMCbMEHHASI KOHTPOJILHAS
padora) no nucuniuinHe «Pu3ukay, 3-cemecTp.

HpI/I IMOCJICA0BATCIIbHOM COCMHCHNH ITPOBOJHUKOB 06H1€e COIIPOTUBJICHUC:
a) R=R1=R:
0) 1/R=1/R1+1/R>
B) R=R1+R>

[Tpu napajieabHOM COEAMHEHUU TPOBOJIHUKOB O0IIEE COPOTUBIIEHHE:
a) R=R:1=R>
0) 1/R=1/R1+1/R>
B) R=R1+R>

Kakoe 13 BhIpaXeHHUI CIPaBEIIIMBO JIJIS IIMKJIMYECKOM YacTOTHI:
a) ®=Acos
0) o=2n/T
B) 0=2nv/T

Pe3onancom HaspIBaeTcs:
a) Pe3koe Bo3pactanue cuibl KojaeOaHuil Py COBMAJEHUN YaCTOThI BHEIIHEH CHJIbI C YaCTOTOM
KOJ1e0aHuil CUCTEMBbI
0) Pe3koe 3aryxaHue kone6aHUi Ipy BHEILIHEM BO3/I€HCTBUU
B) Pe3koe Bo3pacTaHue 4acTOThI U3-3a YBEJINYEHUS aMILTUTY/ (bl KOJIeOaHun

26. Uto Ha3bIBaETCS SIEKTPOUHAMUKOM:

a) DJEeKTPOIMHAMHKA- 3TO HAyKa, U3yJaroas MEXaHU4eCKOE IBIYKCHHE Tell

0) DneKTpoJuHAMHKA- 3TO HayKa O CBOMCTBAX U 3aKOHOMEPHOCTSIX MOBEICHUS 0COOOT0 BUIa MATEPUU —
AJIEKTPOMArHUTHOTO TIOJISI, OCYIIECTBIISIONIETO B3aUMOICUCTBUE MEXKAY AIEKTPUUCCKU 3apsIKEHHBIMU
TelaMu

B) DIIEKTpOAMHAMHUKA — 3TO HayKa O TEIUIOBBIX U30IPOIIECCax, KOTOpas HE yUUTHIBAET MOJICKYJISIPHOE
CTPOEHHUE TEN

27. YTo Ha3bIBAETCS IEKTPOCTATUKOM:

a) Pa3zen snexTpoauHaMUKH, TOCBSILEHHBIA U3YUYEHUIO TIBUKYIIUXCS ANEKTPUUECKUX 3apsiioB
0) Pa3nen anekTpoiMHaMMKH, TOCBAILICHHBIM H3y4EHHIO TOKOSIIIUXCS 3apsi/I0B

B) DIIEKTPOCTATUKA — ATO HAyKa, U3yJaroas MoBeJeHUE HEHTPOHOB

28. YTo Ha3bIBaeTCs IEKTPUUECKUM 3apsIOM:

a) DJEeKTPUUECKUH 3aps]l OIpeensieT UHTEHCUBHOCTD 3JIEKTPOMArHUTHBIX B3aUMOJIEHCTBUN

0) DnexTpuuecKuii 3aps]] OnpenesieT UHTEHCUBHOCTh MPaBUTALMOHHBIX B3aUMOIEHCTBUI

B) DJIEKTPUUECKUN 3apsijl HE ONPEAEIAET HE SJIEKTPOMarHuTHOE, HE TPAaBUTAILIMOHHOE B3aUMOICHCTBUE

29. 3aK0oH coXpaHEHUs AMEKTPUUECKOro 3apsija:

a) CymMMapHBIi 3aps1 JIEKTPUICCKH NU30JTUPOBAHHON CHCTEMBI MOKET H3MEHSTHCS: Zqi #Cconst
i

6) CYMMapHBIﬁ 3apAaa SJICKTPUUICCKHU H3OHHpOBaHHOﬁ CUCTCMBI HC MOXKET U3MCHATHCA: Z qi = const
i

B) CymMMapHBIii 3aps/1 3IEKTPUUECKH U30JIMPOBAHHON CUCTEMBI TO MOXKET U3MEHSATHCS, TO HE MOXKET
U3MEHATHCS
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30. UTo Ha3bIBAETCSI TOUEUHBIM IEKTPUUECKUM 3apSA0M:

a) TodeuHbIM 3aps10M Ha3bIBAETCS 3apsKEHHOE TEJI0, pa3MepaMH KOTOPOTO Hellb3s IIpeHeOpeys 10
CPaBHEHHUIO C PACCTOSIHUSAMU OT 3TOI'O TeJIa J0 APYTUX 3apsKEHHBIX Tell

0) ToueuyHbIM 3apsAA0M Ha3bIBACTCA 3aPsHKEHHOE TEJI0, Pa3MepaMH KOTOPOro MOXKHO IPpeHeOpedb 110
CPaBHEHHUIO C PACCTOSIHUSMU OT 3TOT'O TeJa J0 APYTUX 3apsKEHHBIX Tell

B) ToueuHbIM 3aps10M Ha3bIBACTCA 3apsKEHHOE TEJIO JII0OBIX pa3MepoB

31. 3akon Kynona:

mm
a)Fy =5+

6) F=k 22

1 o0,

4z, rie

B) F=

32. HaHpH)I(eHHOCTL QJICKTPOCTATHYCCKOI'O I10JIA B I[aHHOﬁ TOYKCEC:

a) E=qF
-
6) E=—
q
. [F
) E= |-
: q

33. Eaununa u3MepeHus HaIpsKEeHHOCTH JIeKTpocTaTudeckoro nois B CU:
2) [E]= 2
6) [E]= B/ m

8) [E]= THI M

34. HanpsiKeHHOCTh TOJIsl, CO3JaBa€MOT0 TOUEUHBIM 3apSI0OM:

35. IlpuHuun cyneprno3uiuy noJien:
a) E=E -E,-.... E,
E,

-

b=y
N

6)
B)

v

36. Uro Takoe JIMHHS HAIPSKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS:
a) BooOpaxaemas uHUs, KacaTelbHas K KOTOPOM B K10 TOYKE COBIAJIACT C HANpaBJIEHUEM BEKTOpa

Hanpsp>KeHHOCTH nonst E
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0) BooOpakaemas THMSI, BEKTOP HAMPSHKEHHOCTH K KOTOPOH MepIEeHANKYISPEH
B) BooOpakaemas muHus, KOTOpas HE UMEET HU Hadaja, HM KOHIA

37. IloTeHman 31eKTPOCTaTUYECKOTO MOJIs:

WP
p=—
a) q
F
6) p=—
) ¢ ]
B) =W, -q

38. Enununa nzmepenus norennuana B CU:
) o] = Toxoym (x)

6) [¢]=Kyzon (Kn)

B) [(D] =Boubr (B)

39. Ilorennuain noss, co3nasaeMoro cucreMoit N 3apsiios:

_ 1 q

2 (0_47230 r
1 of
6) p=—— 3y &
)¢ 47280 i I

B) @Zkzqiri

40. DKBUNOTEHIIMAIbHAS TOBEPXHOCTD:

a) OTo BooOpaxaeMasi IOBEPXHOCTh, BCE TOUKH KOTOPOH UMEIOT OJIMHAKOBBII MOTEHIIHAI
0) DTO MOBEPXHOCTh HEOAMHAKOBOTO IMOTEHITMAA

B) OTO roppupoBaHHast MOBEPXHOCTh

41. DnexTpUYECKUI ANUTIOIb:

a) Jrta cucTema U3 JIBYX OJMHAKOBBIX 110 BETMUYMHE MACC, PACIIONIOKEHHBIX HAa HEKOTOPOM PacCTOSIHUA
ApYT OT ZIpyra

0) Orta cucreMa JABYX OJJMHAKOBBIX MO BEJIMYMHE Pa3HOMMEHHBIX TOYEUHBIX 3apsiioB +0 U —(,
paccTosiHiE MEXAY KOTOPhIMU 3HAYUTEIbHO MEHbBIIIE PACCTOSHUS JI0 T€X TOYEK, B KOTOPBIX
OIIPEIEIISIETCS MTOJIE CUCTEMBI

B) OTa cucTeMa [JBYX Pa3HBIX MO BEJIMYMHE 3apsI0B, HAXOIAIIMXCS HA HEKOTOPOM PAaCCTOSTHUM JPYT OT

npyTa

42. Teopema ["aycca st BEKTOpa AIEKTPOCTATHYECKON MHIIYKIIUU:

a) [ToTok 31eKTpoCcTaTHUECKOM HHAYKIIUHN Yepe3 3aMKHYTYIO IOBEPXHOCTh PAaBEH HYJIIO

0) [ToTok 371eKTpOCTaTUUECKON UHIYKIIUHN Yepe3 3aMKHYTYIO IOBEPXHOCTh paBeH ajre0pandeckoil cyMMe
3aKJIFOYEHHBIX BHYTPH 3TOM MIOBEPXHOCTH CTOPOHHUX 3aps0B

B) [loToK anekTpocTaTHyecKo HHIYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBeH ajure0panyeckoi cymme
MaTepUaIbHBIX TOYEK

43. DneKkTpuyeckast eMKOCTb:
a) D10 BenuuuHa, onpenensemas Gopmynoi: C =(- @
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0) D10 BennuKHa, onpezensemas popmysoi: C =

9
¢
B) D10 BenuuuHa, onpenensemas Gopmynoi: C = 4
¢

44. Cuna (Benmu4ynHa) TOKa:
a) CrJia Toka paBHa MIPOU3BEACHUIO MAcChl TEJIa Ha YCKOPCHHE

0) Cuna Toka — 3TO BeJIMYHHA, onpeensemas popmynoi: | = d—?
B) Criia ToKa — 9T0 Bellm4nHa, onpeaensiemas Gopmysoit: | = q -t

45. 3akon OMa [i71s1 yyacTKa IeM1 HE COJEpKallero HCTOYHUK TOKa:

a) | =U-R
6) | -2
) R
_R
B) U
46. 3akoH OMma 217151 3aMKHYTOIO KOHTYpa:
a) l =g(R+r)
6) I = (R+r)
g
)1=—=
YT R

47. 3akon OMa 11t 3aMKHYTOTO KOHTYpa B nuddepeHnuaibHoi popme:
a) ] =0 (E+ E )
6) =0/ (E+E)

e

B) J =0 -E

48. DnexTpoABIKYIIas cuia(d.n.c.) e
a) OTo paboTa CTOPOHHMX CHJI, KOTOPYIO OHU COBEPIIAIOT HaJ MEPEMEIAONMMHCS 1O LETH 3apsiiaMu: €
A

- “°cr

q

A
0) OT0 paboTa KYyJOHOBCKUX CHJI HAJl 3apsA/IaMU; € = ——

B) OTO BBIpaXKeHHE € = A, - Q

49. IlepBoe npasuio Kupxroda:
a) AnreOpanyeckasi CcyMMa TOKOB, CXOJISIIIIUXCS B y3J1€, paBHA HYJIIO: Z I, =0
i

6) AnreGpanyeckas CyMMa TOKOB, CXOSIIUXCS B y311e, He paBHa Hymo: » |, #0
i
B) AnreGpandeckasi CyMMa TOKOB, BXOJISIINX B y3€JI TOKOB BCET/1a GOJBIIE HCXOAAIINX U3 y371a TOKOB
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50. Bropoe npasuio Kupxroda:

a) > LR =>¢
6) > LR =D ¢
k i
B) > LR, > g

51. PaboTa IIOCTOSIHHOTI'O TOKa:

|
a) A—U-t
6) A=1-R-t
5 A=U-R-t
52. MoOIIHOCTE TOCTOSHHOI'O TOKA:
a) P=U-R
6) P=U-I
B) P=1%-R

53. 3akoHn J[xxoynsa — Jlenna:
a) Q=U-R-t
06) Q=0,24-1>-R-t

2

B) Q=lé—2~t

54. 3axon buo — CaBapa — Jlannaca:
= T
a) dB = kL [ J

Anr®

6) dg = £ol AT
Aar

B) dB’:ﬂO.dI [:: .r]
4ar

55. 3akoH Amniepa B BEKTOPHOI opme:

a) dF :dr[l : é]
6) dF = 1dI - B
8) dF = B|1 -l |

56 TloTok BCKTOpPa MarHuTHOU HHAYKOWUHN YCPE3 3aMKHYTYIO TIOBCPXHOCTD:
a) ®,= [ BdS #0

6) ®:= [ BdS >0
B) @,= j BdS =0

57. MarauTHas MpOHMULIAEMOCTh BEILIECTBA!



a) u=1-y

6) H=1+y
2
w u=01+y)
58. 3aKOH 3JIeKTpOMarHuTHOM MHAYyKIMU Dapajes:
a) &= d—@
Tt
do

0) gi=-—

) 5=
B) &i= d@-dt

59. MoIHOCTh EPEMEHHOTO TOKA!
a) P=U?-1.cosg

6) P=1-R-sing

B P=U_, -1, -cosp

60. CoOcTBeHHas 4acTOTa K0JIe0ATEIbHOTO KOHTYpa:

a) a)ozx/L_C

1
0) Wy = —
)@ JLC
B) ®=—F—

Jc

61. YpaBHeHnue Makcseia, CBS3bIBAIOLIEE BEKTOP HANPSYKEHHOCTHU AJIEKTPUUECKOro noiist £ ¢
BEKTOPOM MarHUTHON MHAYKIMK B (B nuddepenumanbHol popme):

a) V E:@

ot
6)VE]:-@
ot

. (eBY
B) V E]:{E]

8.3.3. IIpuMepHbIe TecThbI A5 Py0e:KHOH aTTecTAUM (ATTECTAMOHHAS MMCbMEHHAs1 KOHTPOJIbHASA
pabora) no qucuumiIuHe «®@usukay», 4-cemectp.

JIBa MCTOYHMKA HCITYCKAIOT NIEKTPOMArHUTHBIE BOIHBI ¢ yacToToi 5101 ¢ oHakoBsIME
HavyaneHBIMH (pazamu. MunumMyM unTepdepeHiun Oyner HabI0aThCs, €CTM MUHUMAabHAS Pa3HOCTh
xo/a Oyzer paBHa

0,3 MKM

0,6 MKkM

1 MmxM
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JIBa HICTOYHHMKA UCITYCKAIOT AJIEKTPOMATHUTHBIE BOJIHBI C YACTOTON 5¢10™I'11 ¢ OTMHAKOBBIMHE
HavanbHBIMH (hazamMu. MuHUMyM uHTepdepeHunu OyaeT HaOI01aThCs, €CIIM MUHUMAIIbHAs pa3HOCTh
xo/1a Oyzer paBHa

0,3 MKM

6 MKM

0.1 MxkMm

JIBa MCTOUHHMKA HCITYCKAIOT JIEKTPOMArHUTHBIE BOIHBI ¢ yacToToi 5¢10T1 ¢ ouHakoBsIME
HavyanbHbIMU (pazamu. Munumym untepdepeHuu Oyner HabI0aThCs, €CIM MUHUMAaJbHAS Pa3HOCTh
xoja Oyner paBHa

0,3 MKM

0,4 MKM

0,1 Mxm

JlazepHblii JIyd KpacHOTO CBETA MajaeT Ha JU(pakinoHHyo pemeTky (50 mrpuxos Ha 1 Mm). Ha skpane
Ha0JII0TaeTCs Cepusi KpacHBIX MATeH. Kakne n3aMeHeHus TPOU30MIYyT Ha SKpaHe MU e 3aMCHE Ha
npyryto audpakiauonnyto peuietky (100 mrpuxos Ha 1 Mmm)?

KapTUHA HE U3MECHUTCS

HEHTPAILHOE MSATHO HCYE3HET, PACCTOSTHIE MEXK/Yy OCTAIBHBIMA CUMMETPHYHO PACIIOI0KCHHBIMU
MATHAMU YBEITUIHUTCS

HEHTPAILHOE TISITHO HE CMECTUTCSI, PACCTOSIHUE MEX/TY OCTAJIbHBIMU CUMMETPUYHO PACIIOIOKEHHBIMH
MATHAMU YBEITUIHUTCS

JlazepHbIii JTyd KpacHOTO CBETa MajaeT Ha qUdpakunoHHyo pemeTky (40 mrpuxoB Ha 1 MMm). Ha skpane
HabmroaeTcs cepys KpacHbIX IsATeH. Kakue u3MeHeHus Ipou30ilyT Ha SKpaHe IpU ee 3aMeHe Ha
IPYryro AuppakiuoHHyto pemerky (80 mwrpuxoB Ha 1 Mmm)?

KapTHUHA HE U3MEHUTCS

LEHTPAJIBbHOE MATHO UCUYE3HET, PACCTOSHUE MEX]Ty OCTAIbHBIMH CUMMETPUYHO PACIOI0KEHHBIMH
IIATHAMU YBEITUYUTCS

LEHTPAJIBHOE MATHO HE CMECTUTCS, PACCTOSTHUE MEXKIY OCTaJIbHBIMU CUMMETPUYHO PaCIOI0KEHHBIMU
IIATHAMU YBEITUYUTCS

JlazepHblil Tyd KpacHOTO cBeTa MajaaeT Ha AudpakunoHHyro pemreTky (40 mrTpuxoB Ha 1 Mm). Ha skpane
HaOII0JaeTCs CepUsl KpacHBIX TATeH. Kakne n3aMeHeHust mporu30MIyT Ha SKpaHe MpHU ee 3aMEeHE Ha
Ipyryto AuQpakuoHHyo peretrky (80 mrpuxoB Ha 1 Mm)?

KapTUHA W3MEHUTCS

LEHTPAIbHOE MATHO UCYE3HET, PACCTOSHUE MEX]1y OCTAJIbHBIMU CUMMETPUYHO PACIIOI0KEHHBIMU
MATHAMH YBEITUIUTCS

+1IEHTpaIbHOE MATHO HE CMECTUTCSI, PACCTOSTHUE MEXAY OCTAIIbHBIMU CUMMETPUYHO PACIION0KEHHBIMU
MATHAMH YBEITUIUTCS

JlazepHblii JTyd 3€1€HOr0 CBeTa MajaeT Ha JUQpakIuoHHYI0 pemeTky. Ha skpane HaOmonaeTcs cepus
3eneHbIX MiaTeH. Kak u3MeHuTcs KapThHa Ha SKpaHe MpU 3aMeHe JIaHHOTO JIA3epHOro Jiyya Ha Ja3epHbIi
JIy4 KpacHOro 1sera’?

KapTUHA HE U3MEHUTCS

LEHTPAJIBHOE MIATHO HE CMECTUTCS, PACCTOSTHUE MEXKIY OCTaJIbHBIMA CUMMETPUYHO PACIOIO0KEHHBIMU
MATHAMU YBEJTUUUTCA

LIEHTPAJIBHOE IITHO HCYE3HET, PACCTOSHUE MEKY OCTAJIbHBIMU CHMMETPUYHO PACIOI0KEHHBIMU
MATHAMU YBEJTUUYUTCA
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JlazepHblii JTyd 3€JI€HOT0 CBETa MajaeT Ha JUQpakuuoHHYI0 pemeTky. Ha skpane HaOmonaeTcs cepus
KpacHBIX IATeH. Kak n3MeHnTCs KapTHHA Ha SKpaHe IPU 3aMeHe JJAHHOTO JIA3EPHOTO JIy4ya Ha Ja3epHbIi
JIyY 3€JIEHOT0 1BeTa?

KapTUHA HE U3MECHUTCS

HCHTPAJIBHOC IIATHO HC CMCCTUTCH, paCCTOAHNUEC MCIKAY OCTAJIbHBIMU CUMMCETPUYIHO PACIIOJIOKCHHBIMU
MSTHAMH YMEHBIITUTCS

LHCHTPAJIbHOC IIATHO UCYEC3HCT, pACCTOAHUC MCIKAY OCTAJIbHBIMU CUMMETPHUYIHO PACIIOJIOKCHHBIMU
MSATHAMH YBEITHYHUTCS

®oTtoTok HacklleHus npu GoTorhdexTe ¢ yMEHbIIEHUEM MaJAI0NIEr0 CBETOBOIO MOTOKA
YBEIMYUBACTCSA

YMEHbILIAeTCs

HE U3MEHSIETCS

®oTOoTOK HackIIIeHUs TIpU GoTod(h(eKTe C yBeTUUSHUEM MAAIONIET0 CBETOBOTO MTOTOKA
YBEITHMYHBACTCS

YMEHBIIAETCSA

HE U3MEHSETCS

Buemrnwnii porosddexrt — 3to

oYepHEeHHE (POTOIMYIILCUU TIOJT ACHCTBHEM CBETA

BBIPBIBAHHUE JICKTPOHOB C MMOBEPXHOCTH METAJUIA TIOJ ICHCTBUEM CBETa
CBEUCHHE TEJIa B TEMHOTE

Bremnuit poroaddext — 3to

BBIPBIBAHUE JICKTPOHOB C MMOBEPXHOCTH aHOJIA

BEIPBIBAHUE JICKTPOHOB C MIOBEPXHOCTH METaJlIa TI0]] ICHCTBUEM CBETA
CBEUCHHE TeJIa B TEMHOTE

ITpu uccnenoBanuu poroddpdexra A.I'.CTO1€TOB BBISICHUI, YTO

sHeprus GoToHa NPSAMO MPONOPIMOHAIbHA YaCTOTE CBETA

BELIECTBO NOIVIOUIAET CBET KBAaHTAMHU

(OTOTOK BO3HUKAET MPHU YAaCTOTAX Ma/Ial0IEro CBeTa, MPEBBIIAIOIINX HEKOTOPOE 3HaYEHHE

[Tpu uccnenoanun gororpdexra A.I'.CTosI€TOB BBISICHUI, UTO

sHeprus GoToHA MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa

BEIIIECTBO U3JIy4aeT CBET KBAHTAMHU

(OTOTOK BO3HUKAET MPHU YaCTOTAX MaAOIIEro CBETA, MPEBBIIIAIOIINX HEKOTOPOE 3HAYCHHE

ITpu uccnenoBanuu ¢poroddpdexra A.I'.CT01€TOB BBISICHUI, YTO
sHeprus GoToHA MPSMO MPONOPIMOHATbHA YaCTOTE CBETa
BELIECTBO U3JIyYaeT CBET KBAaHTAMHU

UCITyCKaeMble 3apsiibl UMEIOT OTPULIATEIbHBIN 3HAK

[Tpu uccnenoanun Gororddexra A.I'.CTOIETOB BBISICHUI, YTO
sHeprus GoToHA MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa
BEIIIECTBO U3JIy4aeT CBET KBAHTAMH

+ucnyckaemMble 3apsiibl UMEIOT OTPUIATENbHBINA 3HAK

ITpu uccnenoBanuu poroddpdexra A.I'.CT01€TOB BBISICHUI, YTO
sHEprus GoToHa MPSAMO MPONOPIHOHAIbHA YaCTOTE CBETa
BELIECTBO U3JIyYaeT CBET KBAaHTAMMU
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BCJIMYMHA UCITYIICHHOI'O TCJIOM 3apsia NpOonopuruOHaIbHA HOFJIOL[IGHHOP'I 1M CBETOBOM SHCpPIrUuun

B nnanerapHoil MO/I€M aTOMa IPUHUMAETCSI, YTO

YHCIIO JIEKTPOHOB Ha OPOUTE PABHO YUCILY IPOTOHOB B Si/Ipe

YHCIIO0 3JICKTPOHOB HA OPOUTE PABHO YUCITYy HEHTPOHOB B AIpe

YHCIJIO HEUTPOHOB B SIAPE PABHO CyMMeE YHCENl 3JIEKTPOHOB Ha OpOUTE U MPOTOHOB B siIpe

B nutanerapHoii Mojienu atoMa NIpUHUMAETCs, YTO

YHCII0 3JIEKTPOHOB Ha OpOUTE PAaBHO YMCIY IPOTOHOB B siApe

YHCII0 IPOTOHOB B /IBa pa3a 0oJbIlIe YKCila HEUTPOHOB B sipe

YHCII0 HEUTPOHOB B SJJp€ PaBHO CyMME YHCEIl SJIEKTPOHOB HAa OPOUTE U MPOTOHOB B sI/Ipe

[InanerapHas Mozesib aTOMa 0OOCHOBAaHA OMBITAMU T10
MOHM3AIH ra30B

PaCCesIHUIO 0.-YaCTHIL

XUMHUYECKOMY IMOJIYY€HHIO HOBBIX BEIIECTB

[TnanerapHas Moieab aToMa 000OCHOBaHA OIBITAMU T10
paccesiHuIo B-uacTuil

PACCESHUIO 0.-4aCTHIL

XI/IMI/I‘ICCKOMy HOJIyT-IeHI/IIO HOBBIX BCIICCTB

[1nanerapHast Mozesib aToMa 000OCHOBAaHA ONBITAMU T10
paccestHuIO B-4acTuIl

PaCCesIHUIO 0.-HaCTHIL

(bu3MYECKOMY MOJTYUYEHHUIO HOBBIX BEIIECTB

ITpu u3yueHnn cTpoeHus: aToMa B paMkax Mojienu Pesephopaa Mosienbio sapa ciyKuT
JJIEKTPUYECKH HEUTPAJIBHBIN 11ap

MTOJIOXKUTEIBHO 3aPsKEHHOE TEJI0 MAJIBIX 10 CPABHEHUIO C aTOMOM pa3MeEpOB
OTPHULATEIILHO 3aPsYKEHHOE TEJIO MAJIBIX 110 CPABHEHHUIO C aTOMOM Pa3MeEPOB

ITpu n3yuennu cTpoeHus aTomMa B paMkax Mojenu Pesephopaa Monensro sapa CiiyKuT
JJIIEKTPUYECKU HEUTPAJIBHBIN L1ap

IIOJIOKUTEIBHO 3aPSKECHHOE TEJIO MAJIBIX 10 CPABHEHHIO C aTOMOM Pa3MEpPOB
OTPHULIATEIILHO 3apsHKEHHOE TEJIO B IIATh Pa3 MEHBIIE 110 CPABHEHUIO C aTOMOM

CkonbKO (POTOHOB Pa3IMUHOMN YACTOTHI MOTYT HCITYCKaTh aTOMBI BOJIOPO/1a, HAXOASIIINECS BO BTOPOM
B0O30yxk1eHHOM cocTosiHuu E7 , cornmacHo nocrynaram bopa?

1

2

3

CkonbKO (POTOHOB Pa3IMUHOMN YACTOTHI MOTYT HCITYCKaTh ATOMBI BOJIOPO/Ia, HAXOSIINECS BO BTOPOM
BO30yx1eHHOM cocTosiHuM E7 , cormacHo nocrynaram bopa?

1

5

3

CkonbKO (POTOHOB Pa3IMYHON YACTOTHI MOTYT HCITYCKaTh aTOMBI BOJIOPO/1a, HAXOSIIINECS BO BTOPOM
B0O30yx1eHHOM cocTosiHuM E7 , cormacHo nocrynaram bopa?
0.5

46



2
3

CkonpK0 (POTOHOB Pa3IMUHOM YACTOTHI MOTYT MCITYCKaTh aTOMbI BOJIOPO/1a, HAXOASIIHUECS BO BTOPOM
BO30YyKIEeHHOM cocTosiHuM E2 , cormacHo mocrymnaram bopa?

1/4

2

3

W3nydyenue nazepa — 31o

TEIUIOBOE M3IIyueHHE

BBIHY)KJICHHOE U3]Ty4CHHE

CIIOHTaHHOE (CaMOIPOU3BOJILHOE) U3JIYUCHUE

N3nydenue nasepa — 310

U3y4eHue aOCOIITHO YEPHOTO Tea
BBIHYXKACHHOC U3JIYUCHUC

CIIOHTaHHOE (CaMOIPOU3BOJIBHOE) U3ITyUEHHE

I/IsnyquI/Ie Jla3epa — 310

H3JTy4CHUC a0COJIFOTHO YCPHOI'o TCJia
BBIHYKACHHOC U3JTYUCHUC
CaMOIIPOU3BOJIbHOC U3JTYYCHUC

WuTepdepeHiyio cBera ¢ MOMOIIBIO JTa3epHON YKa3KHU IMOKa3aTh JIerye, YeM ¢ IIOMOIIBIO OOBIYHOTO
MCTOYHHMKA, TaK KaK ITy4OK CBETa, JaBaeMblil J1a3epom,

KOT€PEHTHBII

OoJiee MOIIHBIH

Oonee sapkuii

NuTtepdepeninio cBeTa ¢ mMOMOIIBIO JTa3epHOM YKa3KH MOKa3aTh Jierde, 4eM C MOMOIIbI0 0OBIYHOTO
MCTOYHMKA, TaK KaK My4OK CBETA, 1aBAEMbI Ja3epoM,

KOT€PEHTHBIN

0oJs1ee MOIIHBII

YJIBTPa3BYKOBOMU

NuTepdepennuio cBeTa ¢ MOMOIIbIO Ja3epHON YKa3KU MOKa3aTh JIET4e, YEM C IOMOIIbI0 OOBIYHOTO
HCTOYHUKA, TaK KaK ITy4OK CBETA, 1aBa€MbIi JIa3€pOM,

KOT€PEHTHBIN

Oounee spkuit

uH(ppaKkpacHbIi

Anpo atoma cOCTOUT U3
HEHUTPOHOB U AJIEKTPOHOB
HEWTPOHOB U IIPOTOHOB
IIPOTOHOB U 3JIEKTPOHOB

SAnpo atoma cocTout U3

HEWTPOHOB U 3JIEKTPOHOB
+HEUTPOHOB U IIPOTOHOB

IIPOTOHOB U AJIEKTPOHOB U HEUTPOHOB
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Snpo aroma coctout u3

MSITH HEHTPOHOB M OTHOTO (DJIOTHCTOHA
HEUTPOHOB U IIPOTOHOB

MPOTOHOB M DJIEKTPOHOB U HEUTPOHOB
Snpo m3otona ypana ¢,U*® mocne psga paamoakTHBHEIX PaciafoB MPEBPATHIOCH B SAPO
92U?**, Kakwue 510 6b1H pacmassi?

OJIUH O-pacmaj 1 JBa -pacnana

OJIMH (-pacraj u OJuH -pacmaja

JIBa O-pacraja u oJuH [-pacrman

AKTHUBHOCTh PaJMOaKTUBHOIO 3JIEMEHTa yMEHbIIWIACh B 4 pa3za 3a 8 nueil. KakoB nepuoj ero
noxypacnazaa?

16 nuen

4 nua

8 muen

0. — YaCTHIIA CTONKHYJAch ¢ sapom azota 7N, IIpu sToM 06pazoBanocs Sapo BOAOPOAA U APO?
KHCJIOPOJIa C MACCOBBIM 4uciioM 17

KHCJIOPO/JIa C MACCOBBIM YnciioM 16

¢dropa F ¢ maccoBeiM ymciiom 19

8.3.5. Bonpocsl k 1a00paTOPHBIM padoTam.

Ne 1. MetpoJioruyeckasi aTrecTalusi METOAUKHA U3MEPEeHUs yAeJIbLHOr0
CONPOTHUBJICHHUS. YUYeT CHCTEeMATHYECKOH M HHCTPYMEHTAJIbHOM MOrpelHOCTei.

1.1. HapucoBaTh J1Be cXeMbl U3MEPEHHI1, UCTIOIb30BaHHbIE B pabOTe, MOANNCATh UX
Ha3zBaHue. KakoBa MeTouuecKast OrpeiHoCTh ONPeIeIeHHs] CONPOTUBICHUS B KX I0M U3
cxeM (BBIBOJ (OpMYII).

1.2. 3anucatb GopMyIIbl CPETHEKBAIPATUIHON MTOTPEITHOCTH U IOBEPUTEIHHOTO HHTEPBAJIa
s R.

1.3. Kak onpeznensiercst abcotOTHAs TOTPEIIHOCTh YAECIBHOTO COIIPOTUBIICHUS?

1.4. Kak npon3BOaUTCs OLIEHKAa TOYHOCTU METOJUKU U3MEPEHMUSI YAEIBbHOTO
COTIPOTHUBIICHUS?

1.5. JlaTb onpeneneHre CUCTEMAaTUYECKHUX U CIIydalHBIX MOIPEIIHOCTEN.

Ne 2. U3yveHne 3aKOHOB NPSIMOJIMHEITHOT0 IBUKEHHSI B M0JI€ TAKECTH HA MallIMHe
ATByna.

2.1. 3anucarh cucTeMy ypaBHEHUN ABUKCHUS, BEIBECTH (DOPMYITY AJIs BEIYUCICHUS
YCKOPEHHSI CBOOOTHOTO TIAZICHUS C y4eTOM MOMeHTa uHepuuu 010ka. (HapucoBats cxemy).
2.2. BeiBecTu BhIpaK€HHE IS MOMEHTA HHEPIIUHU IUCKAa MacChl M U paauyca R
OTHOCHUTEIIEHO OCH, IPOXOJISIIEH Yepe3 ISHTP AUCKA MePICHIUKYIISIPHO €T0 ITOBEPXHOCTH.

Ne 3. Mastauk MakcBeJa.

3.1. 3anucarb cUCTeMy ypaBHEHMH JBMKEHMS, BBIBECTH pabouyio popmyiy s
BBIUMCJIEHHUS] MOMEHTa UHEPIIMHN MasgTHHKA 0 pe3ynbraraM omnbiTa. (HapucoBaTth cxemy).
3.2. 3anucarb U NOSICHUTD BBIPAKEHUE ISl TEOPETUYECKOTO BHIYMCIEHUS MOMEHTA
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HWHCPIUH MadTHHUKA Makcsemnina.
3.3. 3anmcarh 3aKOH COXpAaHEHHUS SHEPTHH U BBIBECTH (POPMYITY JUIsl €T0 TIPOBEPKH.

Ne 4. U3yuenue ko/1e0aHNH MATEMATHYECKOT0 M (PU3MYECKOT0 MASITHUKOB.

4.1. BeiBectu opmyity ais meproaa KoineOaHuid MaTeMaTHYeCKOro MasiTHUKA.
4.2. BeiBectu hopmyiy s rnepuoaa Kojie0aHuid (GU3NIECKOTO MasTHUKA.
4.3. laTp ompeienieHue MPUBEICHHON JJIMHBI U IIEHTpa KadyaHus (U3NIECKOT0 MassTHUKA.

Ne 5. Onpenesnenne MOMEHTA HHEPUMH TBEPABIX TeJI METOA0M KPYTHJIbHBIX
KoJIeOaHMid.

5.1. BeiBectu Gopmyity ISl OnpeAeeHHst MOMEHTa MHEPLIUU TBEPAOTO Teja Yepes3 ero
nepuo KonebaHuu.

5.2. JlaTb omnpesiesieHne TIIaBHBIX OCEH MHEPIIMH Tea.

5.3. Uemy paBeH MOMEHT WHEPIMH Ky0a OTHOCUTEIBHO OCH, IPOXOSIIEH Yepe3 OJHO U3 Ero
pebep.

Macca ky6a M, cropona — a.

5.4. Jlatb omnpezesieHne TEH30pa HHEPIUH TeJla, 3aucaTh ero oOLui BU/I.

Ne 6. U3yueHue 3aKOHOB BpPaIllaTeJILHOTO IBUKeHNsI HAa MasiTHUKe O0epleka.

6.1. 3anucarb cucteMy ypaBHEHUH ABMKEeHU Uil MasstHUKa O6epOeka. (Hapucosatsb
cxemy).

6.2. ChopmynupoBats Teopemy LlTeiinepa.

6.3. 3anucatb U 000CHOBAThH BBIpAYKEHHE JJI1 MOMEHTA HHepLUH MasiTHHKa O0epoOeka.

Ne. 7. I/I3yqe}me TPEHHUA NIPA KAYCHUHN HA HAKJIOHHOM MasiTHUKE.

7.1. Iatb onpenenenue KodpuuueHTa TpeHUs KaueHus: U Ko3PPUIIMEHTa TPEHUS
CKOJIBKEHUS.
7.2. BeiBectu pabouyro dopmyny st KodhUIIMEHTa TPEHUS KaueHHUS.

Ne. 8. UccnenoBanue CTOJIKHOBEHHSI IIAPOB.

8.1. lats onpenenenue ko3 duimeHTa BocCTaHOBICHHUS.

8.2. BbIBECTH BBIpaXEHHE 11 CKOPOCTH IIapa YepPe3 Yroyl OTKIOHEHUS.

8.3. BriBecTH BBIpaXKeHHE IS TOTEHIMAIBHOM SHEPTUHU Ae(OpMaIii U CHIIBI YIIPYTOro
yzapa uepe3 yroj OTKJIOHEHHUS.

Ne. 9. Onpenesnenne CKOpOCTH MOJ1ETA CHAPSAAA METOAOM KPYTHJIBHOIO
0aJITMCTHYECKOI0 MasiITHMKA.

9.1. atp onpeneneHre MOMEHTa UMITYJIbCa YaCTUII (HApUCOBaTh MpUMEp, yKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3amucatb MOMEHT UMITYJIbCa OJTHOPOTHOTO CTEP>KHA Macchl M u inHEI L,
BPAILAOLIETOCs C YIVIOBOM CKOPOCTBIO (O OTHOCUTEIBHO OCH, IIPOXOJAIIEH Yepe3 OAHUH U3



€ro KOHIIOB U MEPIEHIUKYISIPHONU CTEPIKHIO.
9.3. BeiBectu pabouyro ¢hopMymny sl CKOPOCTH TTYJIH.

Ne 10. Mzy4yeHnne BbIHYKIE€HHOM NMpemeccuu rMpoCcKona.

10.1. Yrto Takoe rupockonuueckuit 3pdext?
10.2. BeiBecTr popmymny JUTsl yTIIOBOK CKOPOCTH MPEIECCHH.

8.4. Bonipocel K 3a4eTy Mo JUCHUIINHE «DU3nKa».

Mexanuka

1.Yro takoe ¢pusuka? CBa3b PU3MKH ¢ APYrUMU HayKaMu O Tipupoze. Kakue siBiIeHus: OTHOCATCS K
¢uznueckum? UTo Takoe MarepuanbHas TOYKa, aOCOJIIOTHO TBEPJI0€ TeNo?

2. Yro HaszpiBaeTcs cuctemMoi orcueta? KoopanHaTHBINA U BEKTOPHBIN CIIOCOOBI 3aJaHUS ABHXKEHUS
TOYKH (TeJa, YaCTHIIhI)

3. [loctynarenbHoO€ U BpallaTeiabHOE ABMKEHUS. UTO Ha3bIBaeTCs TpaeKTOpUE? (ompeseneHue,
OOBSICHUTB)

4. Ilyts, nepemenienue. CKOpOCTh KaKk BEKTOpHasl BeuuuHa. [IpencraBienne BeKTopa CKOpoCcTu
qyepes ee MPOEKLUU Ha KOOpANHATHbIE OCH. MOlyJIb BEKTOPa CKOPOCTH. Y CKOPEHHE.

5. YpaBHeHHE PaBHOMEPHOTO PSMOJIMHEHHOTO MBMKeHUs. CBOOOJHOE Ta/IeHHE Tell. Y CKOPEHUE
CBOOOJTHOTO TaJIeHUs (36MHOTO MPUTSHKCHHUS )

6. Kunemaruka qBUKEHUS 110 KPUBOJMHEHHON TpaekTopuu. TaHreHuaibHoe U
HOpMaJbHOE ycKopeHue. PopMyiia IOJHOTO YCKOPEHUS.
7. [IBUKEHHE 110 OKPYKHOCTH. YTJI0Basi CKOPOCTh. EquHMIIA yriIoBOM CKOPOCTH.
Ilepuon u yactota oOpaiieHus. YTiaoBoe yckopeHue. Enunniia n3MepeHus yriaioBoro yCKOpeHHs.
8. [IpeoOpazoBanus ['anmnes. Kinaccuueckuit 3aK0H CIIOKEHHSI CKOPOCTEH.
9. Ilepsslit 3akoH HetoToHa. [loHATHE «MHEpLUANIBbHAS CHCTEMA OTCYETaAN.

10. Bropoii 3axkoH HptoTOHa (OCHOBHOE ypaBHEHUE MOCTYNATEIbHOTO ABMKEHU Tena). Enunnna
WU3MEPEHUS CHUJIBL.

11. Tpernii 3akoH HerotoHa. [IpuHnun otHOCHTENBHOCTH [ anues.

12. 3akoH BCCMHUPHOI'O TATOTCHUS. HepBa;I " BTOpPAsA KOCMHUYCCKHC CKOpOCTI/I.CI/IJ'Ia TAXKCCTH U BEC
TCIa.

13. Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus. Buasl TpeHus.

14. Pabota cun. MomuocTs. Enqunuiisl uamMepenust paboThl 1 MOIITHOCTH.

15. Kunernueckast sHeprusi MaTepuaibHON TOUKU. ENnHNIA N3MEpEeHNs] KWHETUYECKOM SHEPTUN.
16. IloTeHmanbHast 3HEPTHUS CUCTEMBI B3aUMOICCTBYIOIIMX TEJL.

17. 3akoH COXPAHCHUA U USMCHCHHA SHCPIU B MCXAaHUKC. MoMeHT HMITyJIbCa MaTCpPIaJIBHOﬁ TOYKHU
N CUCTEMBI MaTCpHUAJIbHBIX TOUCK. MOMEHT CHJIEL

18. OcHOBHOE YpaBHCHHEC BpalIaTCIIbHOTO ABUKCHUA TCJIA. MoOMEHTHI HHCPIOUHU OJHOPOIHOI'O
TOHKOI'O IMCKa, mapa.
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19. YpaBHenue cBoOOAHBIX KosebaHuil rpy3a Ha npyxuHe. CliokeHue konedaHuii. 3aTyxaromume u
BBIHYX/ICHHBIEC KOJIeOaHMs, SIBIICHNE PE30HAHCA.

20. BoiHOBOE ypaBHEHUE. Y paBHEHHE MOHOXPOMATUYECKOW Oeryiei BOHbI. [[0TOK TNIOTHOCTH
SHEPIryH, CBSI3aHHOM C BOJHOM.

Mouaexyasipaasi pu3nka

[IpeameT u METOT MOJIEKYJIIPHON (DU3UKH.

Tepmoaunnamuueckue napamerpsl. [Ipomecc.

PaBHOBecHOE U HEPaBHOBECHOE COCTOSHUS.

OcHOBHbIE NOJI0KEHUE MOJIEKYIsipHO-KNUHeTn4eckas Teopun (MKT).
OcHOBHOE ypaBHEHHUE MOJICKYISPHO-KMHETUYECKOM TEOpUN HJIealbHOIO ra3a
CBsi3b J1aBJIEHHE CO CpE/IHEN KUHETUYECKOM SHEprueil MOJIEKYI.

[TonsiTue Temmneparypsl. TeminoBoe paBHOBECUE, U3MEPEHUE TEMIIEPATYPHI.
3aBHCHMOCTH JIaBJICHHUS T'a3a OT KOHIICHTPALIUU €TO MOJIEKYJI M TEMIIEPATYPHhI.
VYpaBuenue MenneneeBa — KnaneiipoHna.

0. BHyTpeHHsIs SHEpTHUsl B MOJICKYJIIPHO — KHHETHYECKON TCOPHH.

1. BHyTpeHHSsIs SHEprusl HIeaTbHOTO OJIHOATOMHOTO ra3a.

12. PaboTa TepMOIMHAMHYECKOW CUCTEMBI.

13. KonuuecTBo TEMIOTHI.

14. BuyTpeHHsist sHeprusl.

15. 3akoH pacnpeeneHus SHEPTUH 110 CTETIeHSIM CBOOO bl MOJIEKYII.

16. I1epBbIii 3aKOH TEPMOJMHAMUKH.

17. O6parumble U HeoOpaTUMBbIE Mporecchl. [IMKInYecKrue mpoIeccHl.

18. Iuxn Kapho.

19. KoaddunueHT moae3Horo AHCTBUS TEIJIOBON MAaIlIMHBI.

20. Bropoii 3aKOH TEpMOJHMHAMHUKH.

RRoOoo~NoOR~wNE

Bomnpocel K 3k3aMeHy 10 JMCHUILINHE «DU3HKA».
Mexanuka

1.Yro Takoe ¢pusuka? CBa3b GU3MKU C APYTUMHU HayKamHu o npupoje. Kakue siBieHust oTHOCATCS K
¢uznueckum? UTo Takoe MarepuanbHas TOYKa, abCOIIOTHO TBEPJI0€ TeNo?

2. Yro HaszpiBaeTcs cucteMoi orcueta? KoopanHaTHBINA U BEKTOPHBIHN cr1OCOObI 3a/1aHUs JBUKEHUS
TOYKH (T€Na, YaCTHIIbI)

3. [loctynarensHoe U BpallaTeiabHOE ABMKEHUS. UTO Ha3bIBaeTCs TpaekTopuen? (ornpeaencHue,
OOBSICHUTB)

4. Ilyte, nepemenienre. CKOpOCTh Kak BEKTOpHAsl BeJIMUnHA. [IpeacraBienne BeKTopa CKOpOCTH
4yepes €€ MPOEKIMHY Ha KOOpAUHATHbIE OCU. MOoylb BEKTOpa CKOPOCTU. Y CKOPEHHUE.

5. YpaBHeHHE paBHOMEPHOTO MPSIMOJIMHEHHOTO ABMKeHUsA. CBOOOHOE MajieHne Tel. Y CKOpEHHE
CBOOOHOTO MaJACHUS (3EMHOTO MPUTSKESHHUS )

6. KunemaTtuka BM>KEHMSI IO KPUBOJIMHENHOM TpaeKTOpUHU. TaHreHIIMaIbHOE U

HOPpMaJIbHOC YCKOPCHUC. GDopMlea IMMOJIHOT'O YCKOPCHHA.
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7. IBUKEHHUE 110 OKPYKHOCTH. YTJI0Basi CKOPOCTh. EqHUIA yIIIOBOM CKOPOCTH.
Ilepuon n yacrota oOpaieHus. YriaoBoe yckopeHue. Enunnia n3MepeHus yriaioBoro yCKOpeHHs..

8. IIpeobpazoBanus ["amunes. Knaccuueckuii 3akoH croxxeHust ckopocteid. 23. IlepBblii 3akoH
Herotona. [lonsTre «uHepuuaipHas CUCTEMA OTCUETa.

9. Bropoii 3akoH HproToHa (OCHOBHOE YpaBHEHHUE MTOCTYIATEILHOIO JBKEHUA Tena). Enqununa
W3MEPEHUS CHUJIBI.

10. Tpetwnii 3akoH HetoToHa. [IpuHnun otHocutenbHoCTH [ anuies.

11. 3akoH BCECMHUPHOI'O TAI'OTCHUS. HepBa;I M BTOpast KOCMHUYCCKHUE CKOpOCTI/I.CI/IJ'Ia TAXECTH U BEC
TCIa.

12. Cuna ynpyroctu. 3akoH ['yka. Cuna tpeHus. Buasl Tpenusi.

13. Pa6ora cun. MoutHocTs. Enunutisl usmepenus padboThl U MOITHOCTH.

14. Kunetnueckas sHEprus MaTepuaibHON TOUKU. ENMuHNIA NU3MEPEHNs] KHHETUYECKOM SHEPTUN.
15. IloreHumanbHas SHEPTUsi CUCTEMbI B3aUMO/IEHCTBYIOIINX TEJl.

16. 3akoH COXpaHCHHUA U UBMCHCHUA DHCPTHUH B MCXAHUKCE. MowmenT HMITYJIbCa MaTCpHaHLHOﬁ TOYKH
N CUCTCMBI MaTCpHAJIbHBIX TOUCK. MOMEHT CHJIEL

17. OcHoBHOE YpaBHCHHEC BpalIaTCIIbHOTO ABUKCHUSA TCJIA. MomeHThI HHEPpUOHUH OAHOPOAHOI'O
TOHKOI'O AWCKa, mapa.

18. YpaBHeHue cBOOOIHBIX KoJeOaHuil rpy3a Ha npyxkuHe. CioxeHue Kojebanuil. 3aTyxaronume u
BBIHYX/ICHHbIE KOJIeOaHUs, SIBJICHUE pE30HaHCA.

19. BosiHoBOE ypaBHeHUE. Y paBHEHHE MOHOXpOMAaTHUECKOW Oeryiei BosHbl. [10Tok mioTHOCTH
SHEPIUH, CBSI3aHHOM C BOJIHOM.

MouekyasipHas puzuka
21. [Ipenmer 1 MeTO/T MOJIEKYISPHON (PU3UKH.
22. TepmonmHamuyeckue napameTpsl. [pomecc.
23. PaBHOBECHOE Y HEPABHOBECHOE COCTOSTHHSL.
24. OCHOBHBIC MTOJIOKCHUE MOJICKYJISIpHO-KuHeTH4ecKast Teopun (MKT).
25. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOI TEOpUH HAEaTbHOTO rasa
26. CBsI3b JIaBIICHUE CO CPEIHEH KUHETHUSCKON SHEPTHEH MOJICKYII.
27. Ilonstue Temmnepatypsl. TemnoBoe paBHOBeCHE, U3MEPEHHE TEMIIEPATYPBI.
28. 3aBHCHMOCTb JIaBJICHHS T'a3a OT KOHIICHTPALIMU €T0 MOJICKYJI M TEMIIePATyPHI.
29. YpasHenue MenneneeBa — KnaneiipoHa.
30. BHyTpeHHsIst SHEPTHsI B MOJIEKYJISIPHO — KHHETUYECKOH TEOpHH.
31. BHyTpeHHsIs SHeprHsl UeaabHOro OJJHOATOMHOIO Ta3a.
32. Pabora TepmoanHamMuaeckoi cucreMbl. KonmmdaectBo ternoTel. Pabora. BHyTpeHHsIsI SHEPTHSL.
33. 3aKoH pacnpeeNeHHUs SHEPTUU IO CTETIEHSM CBOOOIBI MOJIEKYIL.
34. TlepBblii 3aKOH TEPMOTMTHAMUKH.
35. O6paTumble ¥ HeoOpaTHUMBbIe Mporecchl. L{ukInueckue npoueccsl.
36. Lukn Kapro. KoaddunueHT monae3Horo 1eicTBUS TETUIOBOW MalTHHBIL.
37. Bropoii 3aKOH TEpMOJMHAMHUKH.

BHGKTpI/I'{eCTBO U MAar"HeTuiMm, OlTUKa

1. Dnextpudeckuii 3aps. 3aKOH COXpaHEHUS IIEKTPUIECKOTO 3apsia.
2. 3axon Kynona.
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RO ~NOGO AW

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

0.
11.
12.
13.
14.

HampspkeHHOCTh 3JEKTPOCTAaTHUECKOTO ToJsl. EquHuIa HanmpsyKeHHOCTH
CBs13b MeX1y HANIPSKEHHOCTHIO AJEKTPUYECKOTO OIS ¥ TOTEHLUATIOM.
Onekrpuueckas eMKocTb. KonzneHncaTopsl. EMKOCTB M10CKOI0 KOHAEHCATOpa
3akon OMa asnis yyacTka nenu. Equnuia nsmepeHust ConpoTuBICHUS.

OT 4ero 3aBUCHUT CONPOTUBIIEHUE IPOBOAHUKA. COeMHEHNE TPOBOAHUKOB
3akoH Jlenma-Jxoyns. [IpeBpaiiieHre 3HEPTUH B AIEKTPUUECKUX LETISIX.
CropoHHME cuiibl. DIEKTPOABUKYIIAs cuia. BoabTMETp, €ro BKIOYEHHE B LIEIb.
3axon OMa i yyacTKa LEenH, COAepKaIlero HCTOYHUK TOKa

3akon Oma B quddepeHnunansHoi Gopme

[TepBoe npasuino Kupxroda.

Bropoe npasuino Kupxroda.

MaruutHoe nosne. MaruutHas UHAYKUMS. aKOH 3J€KTPOMAarHUTHON HHTYKIUH.

3aKOH DJJIEKTPOMArHUTHOM MHAYKIWMU. BekTop MarHUTHONW WHAYKUMH. JIMHUS MarHUTHOMN
MHIyKUMU. Buxpesoe noie.

Conenouna. UHIyKTUBHOCTH COJICHOU/IA.

3akon buo-Caapa-Jlamaca.

Cuna Jlopenua.

MaruuTHble cBOMCTBa BewecTB. Jnamarneruku.[lapamaraeTuku.
®eppomarnetuku. [lerns rucrepesuca. KospuntrupHas cuina.

SBnenue anekTpoMarHuTHON UHAYKIMU. 3akoH Dapazes. [Ipasun Jlenna.
VYpaBHenust MakcBeina B uHTerpainbHoii ¢opme. [loscHuth

VYpaBuenust Makcsemna B muddepennpansHoit  hopme. [TosicHUT
[IIkana 37€KTPOMarHUTHBIX BOJIH

Koneb6arenbHoe ypaBuenue. [lepuoa. Yacrora. AMuuTyza.

YckopeHue u CKOpOCTh MPH KOJIeOATeTbHOM JIBUKCHHH.
MaremaTuuecKuii MasiTHUK.

3aryxatomue KonebaHusl.

[ToTeHunanpHas U KUHETUYECKAsl YHEPT S KOJIeOATEbHOTO IBUKEHUSI.
Brinyxennsle koneOanus. Peonanc.

BonHoBoi#t ¢ppoHT. BonHOBast MOBEPXHOCTb.

YpaBHeHHeE II0CKOM OeryIiei BOJIHBI.

[Tonsatne nonspusanuu. HenonsspusoBanHelid cBeT. Buasl nosspusanuu.
[Tonapuzarop u ananuzarop. 3akoH Maioca.

WuTtepdepennus. KorepeHTHbIe BOIHBL. Y CIOBHE Max U min HHTEp(EpeHIIUH.
Hudpaxius csera. [Ipunuun [olirenca — @penens.

[Tonsitue 30u @penens.

Hudpaxius Ha kpucTamanueckoi pemerke. @opmyna Bynbsga — bparros.

3akon byrepa.

3akoH byrepa-Jlambepra- bepa.
Crpoenne atoma. ATOMHOE SIpoO.
IToctynatsl bopa.

9.

YyeOHo-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecniedeHue U CIUILIMHBI (MOIYJIs1)

a) OCHOBHas1 JIUTeparypa:

nn

CIIUCOK PEKOMEHJIOBAHHO! JINTEPATYPHI (6u6nuorexa)

Jdara

N3paTenbcTBO JK3
N3IAHUA

ABTOpBI 3aruiaBue
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Kypc o6mieit pusuku. B 4-x T.,

Cagenbes, Uropn yueOHuK, , Tom 1: 21
! BrnagumupoBuu Mexanuka.MonekynsapHas 2009 B 9K3.
¢u3uKa 1 TepMOAUHAMHKA
Kypc o6mieit pusuku. B 4-x T.,
Cagenbes, Uropn y4ueOHuUK, , Tom 2: 21
2 Brnagumuposuy DNEKTPUYECTBO U MarHeTU3M. 2009 Kuopye 9K3.
Bonnsl. Onrtuka.
Kypc o6meit pusuxu. B 4-x 1.,
Casenbes, Hrops yueOHHUK, , Tom 3. KBanToBas 21
3 onTukKaw AToMHas QHU3HKa. 2009 Knopyc
Biragumuposuy JK3.
®wu3zuka TBepaoro rtena. dusuka
aTOMHOTO Si7pa.
Kypc obmieit puzuku. B 4-x 1.,
4 Casenbes, Hrope TOM 4. Coopnuk Bonipoco u 2009 Kuopyc 21
Biragumuposny . JK3.
3a/1a4 1o oomIepu3mnKe.
Tpodumona, Taucuss Kypc dpusuku, yued.mocodue 60
> HBanoBHa JUI1 BY30B 2008 Kuopye JK3.
A.H.Pemu3os, Kypc ¢usuku, yaeOHUK 1is 20
6 A S.IToranenko BY30B. 2006 Jlpoa JK3.
7 EJ‘IKaHf)Ba,TaMapa TecTsl 10 pusHKE, 2017 Oson 15
MuxaiinoBHa yueb.mocobue 9K3.
0) JlonosiHUTe/ILHAS JIUTEPATYpa:
1. I'pubos JI.A., ITpokodneBa H.U. OcuoBsl Gpusuku. M., duzmariut, 1995. http://www.ph4s.ru
2. Koznos C.H. Konebanus u Boansl, M., M31. Mock. yauBepcureta, 1991. http://studentik.net
3. CagenbeB 1.B. COopHUK BOTIpocoB U 3a1a4 no ¢usuke, M., Hayka, 1988.
http://studentik.net/knigi/knigi-fizika
4, Bonwskenmreita B.C. Coopuuk 3a1a4y o obmemy kypcy pusuku, M.: Hayka 1990.
http://www.ph4s.ru
5. bepkneesckuii kypc pusukwu, T. [ - V, M., Hayka, 1977. http://studentik.net/knigi

HNHuTepHeT-pecypcsbl

ObecnieyeH JOCTyNm K COBPEMEHHBIM Tpo(ecCHOHANbHBIM 0a3aM JaHHBIX, HWH(OOPMAIMOHHBIM
CIIPaBOYHBIM H JJIEKTPOHHBIM pecypcam Kab. Ne 1.8 1. (Hayunast 6ubnmorexa):

1. YauBepcurerckas oubmnoreka omnan (Www.biblioclub.ru ) mocrymsa ¢ m060ro KoMIbOTEpa MOCe
perucTpaiyy YuraTesis ¢ KOMIbloTepa noakItoYeHHoro k cetu COI'Y.

2. Hayunas snektponHast 6unbnuoreka eLIBRARY.RU (www.elibrary.ru) nocrymHa ¢ 1060ro Kom-
MBIOTEPA MOCJIE PETUCTPALIMU YUTATENSI ¢ KOMIIbIOTEpa MoAkItoueHHoro k cetu COI'Y.

3. YHuBepcanbHas 0a3a JaHHBIX DJIEKTPOHHBIX MEPUOINIECKUX n3manui East View (www.eastview.com
) IOCTYIIHA C 0000 KOMITBIOTEPA MOCIIE PETUCTPALMY YATATENS B 3aJl€ 3JIEKTPOHHBIX PECYPCOB.

4. DnekTpoHHBIE pecypcsl u3naarenbera Springer Nature (http://link.springer.com/)

5. Dnekrponnsie kauru Springer Nature 2011-2017 rr.: (www.springerlink.com )

6. OBC IOpaiir (https://biblio-online.ru ) B snexTpoHHO# OHOIMOTEKE MPEICTABICHBI KHUTH IO BCEM
OTpacysiM HayKH.
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https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
http://www.ph4s.ru/
http://studentik.net/
http://www.ph4s.ru/
http://studentik.net/knigi
http://www.biblioclub.ru/
http://www.elibrary.ru/
http://www.eastview.com/
http://link.springer.com/
http://www.springerlink.com/
https://biblio-online.ru/

OBC "VuuBepcuret. 6ubamnoTeka onLine”.

000 «/upexr-Memua» (RU)  http://www. biblioclub.ru
«O6pasoatenbHas miatdopma FOPANTY.

000 «DeKTPOHHOE U3ATEIBCTBO FOPAWT» http://www.urait.ru/
OBC «KoHcynpTanT crygeHTta» «Meaunusa. 3npaBooxpanenue BO»

IT kommanuss OO0 «KOHCVYJIbTAHT CTYZAEHTA». www.studentlibrary.ru
WNudopmannonno-ananuruueckas cucrema SCIENCE INDEX

00O HAYYHASA SJIEKTPOHHA S BUBJIMOTEKA (RU)

www: https://elibrary.ru
YHuuepcanbHbie 6a3b1 qaHHBIX «ABUCy»

000 «MBUC» (RU)  htpps:/eivis.ru/
HanmonaneHhas anekTpoHHas 6ubauorexay

OI'BY «PI'by http.//HOB. P.

PexomenayeMbie HHTEpHET-ajpeca no pusuke:

http://www.sciteclibrary.ru  AT€HTCTBO HaVYHO-TeXHUUYECKOU nHdopmanuu. Haydyno-rexHuueckas
onbanoreka
http://www.feupniisk.ru Texnonorun XXI seka. ®I'YII BHUNCK

http://www.newlibrary.ru HoBas snekTtpoHHas Oubanoreka

http://www.ph4s.ru YueOuuku no ¢pusuke

10. MartepuaibHO-TEXHUYECKOE o0ecniedeHne U CHUIIHHBI (MOIYJIs)

KomnerotepHslit kiacce, ocTyn k cetu MIHTepHeT (BO BpeMsi caMOCTOATENbHOU paboThl),
OpITEXHUKa, 3JEKTPOHHas 0a3za gaHHbIX Oubmuorexku COI'Y, neKMOHHbIE ayIMTOPUH U KaOUHET,
OCHAILICHHBIN UHTEPAaKTUBHOU JOCKOHM C IIPOEKTOPOM.

VY4eOHnble naboparopun kadenpsl GU3MKU U ACTPOHOMUHU:
a. Jladoparopust mexanuku (K.NeS), komudecTBo pad. MecT 8-16

[Tepeuens oGopymoBaHMs B 1a00pAaTOPUU MEXAHUKHU
1. TpudunspHslii moasec,

2, lllTaHreHIIUPKYIU

3.MuxpomeTpsl

4. IMnyNIbCHBIN CEKYHIOMED

5.Mastauk O6epbeka

6.21eKkTpoHHbIH ocumiorpagd 30-7,

7.3BykoBoi reneparop 3I-1
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http://www.urait.ru/
http://www.studentlibrary.ru/
https://elibrary.ru/
http://www.ph4s.ru/

8. Aunamuk I'J[-5
9.Muxpodon M/]
10.Ycunurenn
11.0nTHyeckas cKamMbs
12. MasATHUKOBBIN KOTIEP
13. Mamwuna ATByna

b. JlaGopaTopusi MoJeKyasipHoii (pusuKku 1 TepMoaunamMuku (k. Ne8% ), konmuecTso pab.
MmecT 8-16

Ilepeyens o0opya0BaHMs B J1a00PATOPUU MOJIEKYJIAPHOI GU3NKe U TEPMOAMHAMHUKE
1.Ilcuxpomerp Accmana
2.Mukpockon
3.OkcniepuMenTanbHas ycranoBka OTII1-12
4.Bechl 1 pa3HOBECHI
5.CexyH1I0MEpBI
6.Kommnpeccop u Bakyymetp
7. TepMOMETpBI, TOPEIIKA
8.Cocynpl,KanuisipHble TpyOKH, MEH3YPKHU, KPAHUKH
9.Ycranoska ®TII-1-3, Tepmonapsl
10. Ycranoska ®TII-1-1, peomerp, MaHOMETP
11.Bucko3umerp, Meliaika, HarpeBaTeib
12.3ByKkoBoii reneparopl '3-1, renedonnas Tpyoxa
13.Turens ¢ 010BOM
14. DxcnepumenTanbHast ycraHoBka OTII1-11
15.ITpubop s uzmeperus kodhduireHTa 00bEMHOTO pacIIUPEHUS
16.AcniupaTop
17.11eup,raneBaHoOMETp, pEOCTAT
18.BakyymHBbIi Hacoc

c. JlaGoparTopusi iekTpuyecTBa u Mmarierusma ( Ne 11) komudectBo pad. mect 8-16

Ilepeuens 000py10BaHKs B JIA00PATOPUH IJIEKTPHYECTBA U YJIeKTPOMArHeTH3MA:
1.T'anbBaHOMETDHI,
2.MarasuH COIpOTUBIICHHUS,
3. Peocrartsl,
4.VICTOYHHKH MTOCTOSITHHOTO TOKa,
5.Kiroun.
6.Beimpsimurenu
7.AMniepMeTpsl
8.BonpT™METpBI, MUJUIMBOJIETMETPBI
9.ConeHoun, TOPOETHOE KOJIBIO
10.I'ereparopsr, 3BykoBoii reneparop PQ
11.9nexTponnslii ocuusorpad PO
12 .Karymku HHIyKTHBHOCTH
13.Moaynu: ®I13-05,0I13-09,PI13-11,DI13-08,PI13-07,DI13-04,DI13-02
14.Tpancdopmatopsl
15.Bubpatopsl
16.HarpeBarenbHbIC TTETH
17.Tepmomnapsl
18.TepMoaIeKTpHUYECKUE TTHPOMETPHI
19.Monaens qunoans

56



20. JIsurarenu
21.13meputenb HHAYKTUBHOCTHA U €EMKOCTH
22 MynbpTHMED.

d. JlaGopaTopusi ontuxkm (k. Ne 4), konuuectBo pad. mect 8-16

Ilepeuenn o0opynoBanus 1a0opaTopusi ONTHKH.
1.OnTryeckast ckambsi, HAOOP JIMH3.
2.3putenpHas TpyOa, IKaja, pylIeTka, MUKPOCKOI, 00bEKTUBHBIA MUKPOMETD.
3.Mukpockonsl «Mup-12», pTyTHas JaMIibl, CTEKJIsSIHHAS MIJIACTUHKA, JIMH3A.
4.Jlamribl HaKaJIMBaHUA, CBETOPMIBTPHI, OunpuzmMa DpeHens, OKYJISPHI CO MIKAIOW, ONTHYECKas
CKaMbsl C MEPHOM JIMHEHKOIA.
5.I'a30BbIi a3ep, AUdpaKkIHOHHAS pElIeTKa, [eJIeBas JuarpaMmma, SKpaHsbl.
6.CriekTpasnbHasi pTyTHas J1amIia, CMEHHbIE (QUIIBTP.
7.I'ornomerp,
8.ITonsapuzarop
9.Cuekrorpad MCII-30,
10. Cnexrponpextop II1C-18,
11. Komnaparop MUP-12
12. Konopumerpsr KOK-2.
13. IonstpumeTps .
14. Pedpakromerpsr MPD-23, PITJI-3.
15 .Habop npuszm
16. Cnexrpodoromerp KDK-3.

e. JlaGopaTopusi aToMHOl u siiepHoii ¢pusuku (K. Nel0), kommuectBo pad. mect 8-12

OOopynoBanmne aTOMHOH U siiepHOH (pu3nkm:
ITupomerp ,

ABToTpanchopmarop,
Pentrenmerp —paguomerp I1-5B,
Hozumerp JIPT3-02,

WcTOoUHUKY TUTAaHUSA ,
Monyne®I13-06,

BonbeT™meTpsl 1iudpoBsle,
AMIIEpMETpHI.

®oro-/Iuoapl,
Monoxpomatop-YM-2,

©CoN R wDdE

[ S
N o

Pazpsignas mamna tuna TBC-15,
PryrHas nammna.

[EN
w

BupTtyanbHblii 1a00paTOpHBIN MPAKTUKYM T10 SAEpHOM Qu3nKke (B KOMIBIOTEPHOM Kiacce).

CocTtaB JMLIEH3HOHHOTO ¥ CBOOOHO PACIIPOCTPAHSIEMOr0 IPOrPAMMHOI0 o0ecneyeHnst

Ne HaumeHoBaHue Ne norosopa(siuueH3ust) Crpana
n/n NPOU3BOAUTE/Ib
Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
Products (MPSA) ot 04.2016r
Windows 10 Pro for Ne 4100072800 Microsoft CHIA

Workstations

Products (MPSA) ot 04.2016r
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3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
- Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanmst Sunrav | Ne468 ot 03.12.2013 UIT Poccus
| WEB Class Cynrarynun P.T.(6eccpouno)
[Tporpammuoe obecrieuenune 1C: | Ne CJI/108 ot 29.08.2017 Poccus
13 [Mpenmpustue. byxranrepckuit (MakcumMyM-codT) 6eccpodHo
" | Yuer. Tunosas koHdurypanus 8
ceTeBas Bepcus
CucreMa KOMIIBIOTEPHOMN JIunensus FSF/Debian
14. | Bepctku MikTex (CBoOOIHOE TIPOTPaMMHOE
obecnieueHune) (6eCCpovHO)
15. | Kasperksy Endpoint Security J10 22.01.2024 Poccust
[Tporpammuoe obecnieuenue i | CBOOOAHOE MPOrpaMMHOE CIOA
16. | penakTUPOBAHUS XUMHUECKUX obecnieuenne(beccpouHo)
dopmyi Isis Draw
Cucrtema moucka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17. | 3aumcTBOBaHUM (metictButenen 1o 31.12.2023r) ¢
«AHtunnaruar.BY3» OAO «AnTu-Ilnarnar»
[Tporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccust
18. | [Ipeanpustue 8.3 Ynpasienue «Maxkcumym»(6eccpodHO)
TOPTOBJICH
[TporpammHoe oOecrieueHue NeCJ1./ Ne126., 01.07.2020r. Poccus
19. 1C:3apmuiara u Kajpsl «MAKCHUMVYM-
rOC.yUpeKIAECHUA
CODT» 6eccpouHO
20 [TporpamMmmHoOe obecrieueHne NeC/1/76 01.03.2017r. Poccust
" | 1C:610/Ke€T. «MakcumyM-cot» (beccpoyHo)
ABTOMaTH3UpOBaHHasA cuctemMa | CBUAETENBCTBO O cory
«Ynpasnenue —/lekanat bPC» roCyZapCTBEHHOM pErucTpanuu
21. nporpaMmsl st O9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHno)
ITporpamma ans 9BM «bank Pazpaborka COI'Y cory
22. | BOIPOCOB JIJIs1 KOHTPOJIS CBHIETENBCTBO O

3HAHU»

roCy/1apCTBEHHON PErMCTpalun
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nporpammel 1jist 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)

ITnaner Ne8867, 0109.01.2023r. Poccus
23. (09.01.2023r. mo 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24, N,A.Cepreesuu
Tex.mox. 07.04.2022
25. | «["anmakTuka» ot 14.03.2022r (npumepnas nata) | Poccus
DIRECTUM RX - Cucrema | OOO I'anaktuka UT norosop Ne Poccust
26, | 2MEKTPOHHOIO 120320/1/A ot
JIOKYMEHT0060pOTa 14.03.2022(mpumepHas garta)
Yenyru cBszu (moctynm k cetd | OOO Ankxom Ne AL-0044 or Poccus
27. | wrepuer) 01.02.2022r -31.12.2022r
98 MOODLE Becrnuiatnoe poccuiickoe CIIA (6ecruiatHoe
' pOoCCHICKOe)
«["anakruka PY3» Jlunensus Geccpoynas Poccust
29. Tex.conmpoBOXIeHNE OT
14.03.2022 r
JInunblii kKabuneT abutypueHTa | JluneHsus 6eccpoyHas Poccus
30. Tex.conpoBoXxIeHUE OT
14.03.2022 r
Jln4nbii KabuHeT Jlunensus Geccpoynas Poccust
31.| crynenralcoTpyaHuKa Tex.conmpoBOXIEHNE OT
14.03.2022 r
DnekTpoHHas OnbInoTeka https://dvs.rsl.ru Poccus
32. | muccepranuu u aBTopedeparoB | TpeOyercst peructpanus B
PI'b(OB/] PT'B) 6ubmnoreke COI'Y
ObC"YHuBepcureTckas https://biblioclub.ru Poccust
33 on6mmorexka ONLINE" TpeGyercs perucTpanms B
' 6ubmmoreke COI'Y
OBC «Hayunas osnextponHas | http://elibrary.ru. Poccust
34. | bubmuoreka eLibrary.ru» Tpebyercs perucrpanus B
6ubmuoreke COI'Y
YHuBepcanbHas 6a3 TaHHBIX https://dlib.eastview.com CIIA
35. | East View
OBC «Koncynprant cTyfaenta» | http://www.studentlibrary.ru Poccust

36.

CryneHueckas 3JeKTpOHHas
O6ubIMoTeKa Mo MEIULIUHCKOMY
U (apMaleBTUYECKOMY
00pa3zoBaHMIO, a TAK¥KE 1O
€CTECTBEHHBIM U TOUHBIM
HayKaM B IIEJIOM.

TpeOyetcs
ouomuorexke COI'Y

perucrparus B
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/

OBC «tOpaiT - www.biblio-online.ru Poccust

oOpa3oBarenbHas cpefa, Tpebyercs perucTparms

BKJIIOYAIOINAs BUPTYaJIbHBINH oubmorexe COI'Y

YUTAIBHBINA 3271 Y4eOHUKOB U
37. y4eOHBIX TOCOOUT OT aBTOPOB

U3 Beaymux By30B Poccun mo

BCEM HAIPABICHUSM U

CIEIUATIBHOCTAM
3g. | KOII (nomeH Ha siHIEKCE) OecrutatHoe Poccus
39. | Pycl'apn OecruraTHoe Poccus
20. | ViPNet OecrutatHoe Poccus
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

