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1. Crpykrypa u 001asi TPYA0EMKOCTb AUCIUIIIHHbBI
O61m1ast TpyI0EMKOCTD AUCIMIIMHEL cocTaBisieT 15 3aueTnnix exunmi (540 gacos).

Ounas popma oOyueHus
Kypc 1,2
Cemectp 2-4
Jlexumu 36+36+36
[IpakTryeckue (CeMUHAPCKUE) 3aHATHS -
JlabopaTopHbIe 3aHATHS 36+72+72
KoHcynpranuu -
HToro ayAuTOpHBIX 3aHATHI 108+180
CamocTrosiTenpHas paboTa 108+36+36
Kypcosas pabora -
9K3aMeH 72
3auer +
OO11ee KOJUYECTBO YacOB 540

2. Ileam ocBoeHHsI TUCHUILIHHBI

[Tenu ocBoeHus qucuuIuHel PU3nKa:

1. CryneHThl JOJDKHBI OBJAJETh 3HAHUSMU OCHOB (DU3UKH, YMEJIO INPUMEHATH IOJyYEHHbBIE
3HaHUS JUIsl 00BSCHEHUH;

2. ®opMupoBaTh 'y CTYIOEHTOB OOmIEr0o (HU3MUYECKOTO0 MHPOBO33PEHUS W Pa3BUTHSA
(U3MYECKOT0 MBIIUICHUS;

3. @opMHpOBaTh LEJIBHOE IPEACTAaBICHUE O IIpoleccax M SABJICHUAX, NPOUCXOIALIMX B
HEXMBOM M KMBOM NpPUPOJE, HAayuyHBIH CIOCOO MBIIUICHUS, YMEHHE BMJIETb E€CTECTBEHHOHAYYHOE
coJiep;kaHue NpodJeM, BOSHUKAIOLIUX B IPAKTUUYECKON JAESITEIbHOCTH CIEUAIINCTA,

4. Hayuuth cTyneHTOB MNpUMEHATh (u3MyYecKkre MeTOJbl MCCIEOBAHUS Ha OCHOBE
IIOJIyYEHHBIX 3HaHUH B Kypce «PU3nKa».

3. Mecto nucuuniaudbl B cTpykrype OIIOII GakanaBpuara b1.0.07. O6s3aTenbHas 4acThb.

Jnsg u3ydeHWs AMCUMIUIMHBI HEOOXOOUMBI 3HAHMS, YMEHHS M KOMIIETEHLUH, IOJy4eHHbIE
o0yJaroImuMucs B pe3yJIbTaTe OCBOCHUS KypcoB: «MaTemaTuka» u T.1I.

Jlns ocBoeHus naHHOW yuyeOHON AucuUIInHbI (Dr3nKa) CTyIeHT J0KEH

3namo:

- BAYKHEHIINE CUCTEMBI KOOpAMHAT (AeKapToBas, HIMHApUYECcKas U cepruyeckas,

- BEKTOpHOE Npe/icTaBiIeHne HU3NUECKUX BEJTHUNH,

- OCHOBBI HHTETPATIbHO-TU((HEPEHIIMATIEHOTO UCUUCIICHUS.

Ymemn:

- MCII0JIb30BATh CUCTEMY KOOPJMHAT B Pa3IMyYHbIX 3aJaydax,

- IPOBOJUTH MATEMAaTUYECKHE ONIEPALIUU C BEKTOPaMH,

- mudepeHIpoBaTh U HHTErPUPOBATH HEMPEPBIBHBIE (PYHKITHH.

Braoemy:

- CIIOCOOHOCTBIO BHIOMPATH CUCTEMY KOOPJMHAT COIJIACHO pelaeMoi 3aaaue,

- CIOCOOHOCTBIO BEKTOPHOT'O MPEACTABICHUS U PELICHUs Pa3InYHbIX 3ajad,

- CLIOCOOHOCTBIO MCIOIb30BaTh TAOIUIBI TPOU3BOAHBIX U UHTETPAJIOB MPU PEIICHUH (PU3HUECKUX
3a1ad.

[Ipyn ocBOCHUM JaHHON AMCHUILTMHBI OOYYAIOIIUICS CMOXET MPOAEMOHCTPHPOBATH (YACTHYHO)
cienyromue o0o0meHHbie TpyaoBbie pyHkuH (OTD) u Tpynossie pynkuuu (TD):



Kon n
HauMeHOBaHHe
npodgecCHOHATBLHOT
0 CTaHJapTa

O06o0mennas Tpynosasi pynkuus (OT®D)

TpynoBasi pynkuus (TD)

OobaacTb npogeccnoHanbHOI AeAaTeabHOCcTH: 01 O0pa3oBaHue U HAyKa
Tun 3aga4 npodeccuoHANIbHOI 1eATEIbHOCTH: MeJaroru4ecKui

01.001 ITemaror Kon Haumenosanune OTD Ypos Haumenosanue Td Kox
(megarormueckast eHb
JeSITENBHOCTh B KBaJIH
cepe (uka
JIOIITKOJILHOTO, 192071
HA4aJIbLHOIO OOIIEro, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
OCHOBHOI'0 OOIIETO, JEATENBHOCTD 110 ¢byaxmusa. O0y4uenne
CpeaHero oouiero MPOCKTUPOBAHUIO U
oOpa3oBaHHs peanuzanuu
(BocrinTaTens, 00pa3oBaTeaIbHOro BocnurarensHast AJ02.6
YUUTETIh). mporiecca B JeSITEITBHOCTh
HaumenoBanue 00pa3oBaTeIbHBIX
BU/IA OpraHU3aIngX
npoeccuoHaIbHON JOIITKOJIEHOTO, HAYaJTbHOTO PasBuBaromas A/03.6
JeSITENIbHOCTH: 00I1Iero, OCHOBHOTO JESITETBHOCTh
JomikonsHOE o0rmiero, CpeaHero
oOpa3oBaHme o01ero o0pa3oBaHus
HavaneHoe obmiee B Ilegarormyeckas 6 Ilegarormyeckas B/03.6
obpa3zoBaHHe JESITENBHOCTD 110 JESITeBHOCTD 110
OcnoBHOe 001mee TIPOCKTUPOBAHUIO U peanu3anuu nporpaMm
obpazoBaHue peanu3aiyu OCHOBHBIX OCHOBHOTO U CPEJIHETO
Cpennee oOuee 001Ieo0pa3oBaTeIbHbBIX o01iero oopa3oBaHus
o0pazoBaHue [IpOrpaMm
01.003 A | IlpenonaBanue mo 6 Oprauuzanus A/01.6
HpO(beCCI/IOHaHBH JOIMOJITHUTCIbHBIM ACATECJIbHOCTH YYAIIIUXCH,
Bl cTaHzapT 0011e00pa30BaTENbHBIM HANPABJIEHHOW HA
«Ilemaror mporpaMMam OCBOEHHeE 3
JIOTIOJTHUTEIBHOTO —_—1 .
0011e00pa3oBaTeIbLHOI
o0Opa3oBaHUs
N NPOrPaMMbl
AcTen u 6 Ilenarornyeckuii KOHTPOIb A/04.6
B3POCIIBIX). U OIICHKA OCBOCHHS
HanmenoBanue JIOTIOJIHUTENBHON
BUa 00111e00pa30BaTEIILHOM
npodeccuoHanbHO POrPaMMBI
U JeATeIbHOCTH:
[Tenarornueckas
JIeSITETbHOCTh B
JIOTIOJTHUTEIIBHOM
o0pa3oBaHHUH
JIETEe U B3POCIBIX
26 XumMnyeckoe, XUMHKO-TEXHOJIOTHYECKOE MIPOU3BOIACTBO
Tun 3apa4 npogeccnoHANBHON JeATeJLHOCTH: TEXHOJIOTHYECKHIA
26.006 A JTabopaTopHO - 6 AHau3 ChIphs, MATEPUATIOB A/02.6
[IpodeccnonanbHbII AHAIIUTUYECKOE Ha COOTBETCTBUE
CTaHIapT COIPOBOXK/ICHHE CTaHJapTaM U TEXHUUECKUM
«Crienuanmct 1mo pa3paboTku YCIIOBHSIM, UCIIOIB3YEMBIM
pa3paboTke HAHOCTPYKTYPHUPOBAHHBIX B IIPOM3BOJCTBE, U
HAHOCTPYKTYPHPOBA KOMITO3UIIMOHHBIX obpaboTka
HHBIX MaTepHaIOB IKCIIEPUMEHTATLHBIX
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KOMITO3ULIMOHHBIX pe3yabTaTOB
MaTepHaIOBy.
HaumenoBanue B Hayuno-Texnnueckas 6 CocraBnenue B/06.6
Buja pa3paboTka u AHAJTMTUYECKUX 0030pOB,
npo¢eccHOHATBHOI METOIMIECKOE Hay4HbIX OTYETOB,
ACATCIIPHOCTH. COTIPOBOXK/ICHHE B 00JIACTH My OJTHKAIS Pe3yIbTaTOB
IIponssozacrao CO3JIaHUS HCCIIEIOBaHUI
HOBBIX HaHOCTPYKTYPHUPOBAaHHBIX
HaHOCTPYKTypHupOBa KOMITO3HIIMOHHBIX
HHBIX MaTepHUaloB
KOMITO3UIIMOHHBIX
MaTEepHaIOB
40 CxBo3Hble BU/AbI NPO(ecCUOHATbHOM 1eATeJTbHOCTH
Tumn 3aga4 npodeccuoHAIBLHON JeATeTbHOCTH: HAYYHO-HCC/Ie10BATEIbCKUT
40.011 A [IpoBenenue Hay4Ho- 5 Ocy1ecTBieHue A/01.5
IIpodeccrnonanbHbIit HCCIIEA0BATENbCKUX U IIpoBeAeHUs padoT 1o
CTaHAapT OTIBITHO-KOHCTPYKTOPCKHUX 00paboTKe 1 aHATTN3Y
«Criequanuct 1o pa3paboTOK MO OTAETHHBIM HAYYHO-TEXHUYECKOU
HaY4HO- paszenaM TeMbl nHpOpMaLIUH U
HCCIIEI0BATEIbCKH Pe3yAbTATOB HCCIIEIOBAHUM
M M OIBITHO- OcyiecTBiieHHE A/02.5
KOHCTPYKTOPCKHM BBINOJIHCHHS
pa3paboTKam». 9KCIEPUMEHTOB U
odopmIiIeHus pe3yabTaToB
HaumenoBanue HCCIICIOBAHUN U
BHA pazpaboTok
npoecCuoHaIbHON
JeSITEbHOCTH:
[IpoBenenue
Hay4HO-
HCCIIEI0BATEIBCKHX
U OIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

4. TpeOoBaHusl K pe3y/JbTaTaM O0CBOEHHS IMCUMILUIUHBI (KOMIETEHIHH 00y4alomerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIIMHBI (MOYJIs1)

Hpouecc HU3YUYCHUA JUCHUIIJIMHBI HAIIPABJICH HA (1)0pMI/IpOBaHI/Ie CJICAYIOIIUX KOMIIETCHIIUI:

- CriocoOeH OCyIEeCTBIIATh MOUCK, KPUTHUECKUH aHaIu3 U CUHTE3 UH(OpMAIMU, TPUMEHSTh
CHCTEMHBII TTOJIXO/ TS pelieHus nocraBieHHbIX 3a1a4 (YK-1);

- Crnioco0OeH NpUMEHSTh paCYeTHO-TEOPETUUECKNE METO/IBI [Tl U3YUEHHsI CBOMCTB BEIIECTB U
MIPOIIECCOB € UX y4aCTHEM C UCIIOIb30BAHUEM COBPeMEHHOM BerurcauTeabHoi Texanku (OIK-3);

- CrnocobeH miaHMpoBaTh pabOThl XMMHUYECKOH HamlpaBIeHHOCTH, oOpadaTbiBaTh M|
HMHTEPIPETUPOBATH IOJIYUYEHHBIE PE3YNIBTATHI C UCIIOIB30BAHUEM TCOPETUYECKUX 3HAHUHM U IIPAKTUYECKUX
HaBBIKOB PEIICHUs] MaTeMaTu4IecKuX U puszndeckux 3anau (OIK-4).

B pesynbrare 0cBOGHUS TUCIUILTUHBI 00YYaIOLIHICS JOIKEH:

3HaTh:

- CTPYKTYpy Kypca «DPu3uka», COAEP:KAHUE OCHOBHBIX BOIIPOCOB COOTBETCTBYIOLIUX DPa3eiiOB
Kypca,

- 13bIK Kypca «Du3uka, T.e. 3HaHUs (PU3NYECKUX TOHATHH U (OPMYIHPOBOK 3aKOHOB;

- OCHOBHBIE MOJIOXKEHUS ¥ TPaHMIIBI IPUMEHUMOCTHU CYIIECTBYIOMUX (GUZNYECKUX TEOPUIL;

- coJiepXKaHue U MaTeMaTUYeCKoe OTOOPaKeHHUs OCHOBHBIX 3aKOHOB;




Ymers:

- CTaBWUThH IICNIM, 33aJa4d M OINPEACTATh METOJbI M3y4eHHUsS KaKIoro pasnena kypca «OoOmieit
(bu3UKN» U BCETO MpeaMeTa B LIEJIOM;

- ¢opmupoBath (pu3MUECKHe 3aKOHBI U TEOPUU C MPUMEHEHHEM aJeKBATHOTO MaTEMAaTHYECKOTO
anmnapara, KOJTM4eCTBEHHOTO OIMCAHUSI CBOMCTB MOJIETIbHBIX CHCTEM;

- CTPOUTH (PM3HUYECKUE MOJICNIH U PeIlaTh KOHKPETHBIC 3a/1a4M 3a/IaHHOM CTEIIEHU CII0KHOCTH,

- MIOCJIEZIOBATEIBHO U3JIaraTh U3yUYEHHBIH MaTepuai, JBUTasICh MPU 3TOM OT pacCMOTpeHHs Ooliee
MPOCTHIX (POPM JABMKCHUS MATEPUU K 00JIee CIIOKHBIM,

- CaMOCTOSITEILHO CTaBUThH L€ JAEATEIbHOCTH U INIAHUPOBATH CLIOCOOBI MX JOCTUKECHHUS,

- IJIAHUPOBATh U MPOBOJUTH SKCIEPUMEHT, aHAIU3UPOBATH MOJIydaeMble SKCIEPUMEHTAIbHbBIE
pe3yJbTaTHI;

- U3MEpATh C ONpEeAeNEHHOW TOYHOCTHIO pa3inyHble (U3WYECKUE BEJIMYMHBI, OIpPEAesaTh
MOTPEIIHOCTH MPH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUSX.

Baanern:

- HaBBIKAMH MPOBEJICHUSI YIEOHOTO U HAYYHOTO SKCIIEPUMEHTA, YTO MPEANOIaracT 03HaKOMIICHHE
¢ mpubopamMu U METO/IaMU U3MEPEHHIA;

- HaBBIKaMU CaMOCTOSITEIIbHON pa0dOThI ¢ yueOHOU, MATCHTHON U HAyYHOU TUTEPaTypOii;

- HaBbIKAMU HAYYHO MPAaBUIBHO (DOPMYIHPOBATh U PElIaTh MOCTABICHHBIC B MPAKTUKYME 3a/1a4u
KaK TEOPETUUYECKOTO, TaK U MIPAKTHIECKOTO XapaKTepa;

- 3HAHUSIMH U cOOJI0aTh TpeOoBaHuUs 6€30MacHOi paboThl B (PU3HMUECKOM MPAKTHUKYME.



5. Conep:xaHue U y4eOHO-MeTOAMYECKAsl KAPTA JUCHUANIMHBI

Tabauua 5.1

Howmep
HeAenu

HaumeHnoBanue tem
(BOTIPOCOB),
M3y4YaEeMBIX 10 JaHHOU
JUCHUIIIINHE

3auaTus

CamocrosiTenbHast paboTa CTyACHTOB

a1 | nad

Conepxxanue

Yacwr

Dopmbl
KOHTPOJISt

KonnuectBo
0aiIoB

min

max

Jlutepa
Typa

[Tpume
YaHUs

1

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

HaXO)KIIeHI/IG CpCAHUX BCINYNH

YcrHbIN
ompoc

1,457

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

N3yunth W 3aKOHCIEKTHUPOBATH
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
HMITyJIbCa. 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 TOYCK. 3aKOH €r0 JBUKCHUSI.

[ToreHmmanpHas SHEPrUst 1,4,5,7
CUCTEMBI

B3aUMO/ICHCTBYIOIINX TEJ.

3aKOHbBI COXPAHEHUS

SHEPIUH B MEXAHHKE

JIBr>KeHue TBEPAOTo Teua, DKCIEPUMEHT U TEOPUU B

JMHAMUKa BpallaTeIbHOIO (bU3MYECKUX HCCTIETOBAHUSX.

JBUKEHUSI OTHOCUTEJIHBHO OTHOCUTEIBHOCTH JIBHYKCHHUSI.

HEMOJABUKHON OCU. MOMEHT IIepemernienue, 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
MaTeMaTHYECKUI MasSTHUK). 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..

Y cTHBIN
ompoc

1,4,5,7

1-as py0e:xxknas
arrecranms

25

10

OcHOBHBIE TIPECTABIECHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
[Ipeamet u MeTOBI
MOJICKYJISIPHOHN (DU3UKH.
Craructuueckuii u
TePMOJIMHAMUYECKU I
noaxozsl. PaBHOBeCHBIE
COCTOSIHHSI ¥ TIEPEXO/IbI.

W3y4uuTh 1 3aKOHCIIEKTHPOBATH
PEaKTUBHOE IBUKEHUE U €r0
MIPUMEHEHHE.

Koncniekr

1,457




IlonsTrne «uaeanbHBIN a3y,
ocHOBHOE ypaBHeHrne MKT
HJIeaabLHOro rasa.
VYpasuenue Kianeiipona-
Meunneneena.

11

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

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

Y cTHRIN
ompoc

1,457

12

[TepBrIii 3aK0H
TEPMOJIMHAMUKH.
OObpaTtumble U HEOOpaTUMBbIE
npoueccsl. [{uknnueckue
npoueccsl. [{ukir KapHo.
KII/I TermoBoi MamivHbI.

I'paHunel  OPUMEHMMOCTH  2-TO
3aKOHA TEPMOJUHAMUKH.

YcrHbIN
ompoc

1,4,5,7

13

Bropoii 3akoH
TepMoauHaMuKu. [lonsaTre
sHTponuu. [ paHuibl
MPUMEHUMOCTH 2-TO 3aKOHa
TEPMOJIMHAMUKH.

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

YcTHbIN
onpoc

1,457

14

PeanbHble ra3pl, KUIKOCTH U
Kkpuctamibl. CHITbI
MOJIEKYJISIPHOTO
B3aUMOJIeCTBUS. PeanbHbie
rasel. YpaBHeHue BaH-znep-
Baansca. [lepexon u3
ra3o00pa3HOro B KHUIAKOE
cocrosiaue. Kpurnueckue
rapameTpsbl.

[Ipouecchl ucmapeHUss W KUICHUS.
Haceimennsiit nap. Touka pochl.

VYcTHBIN
onpoc

1,4,5,7

15

[Ipoueccsl ncnapenus u

I/I3y‘-II/ITL )51 3aKOHCIICKTUPOBATH

Koucnoexr

1,4,5,7
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Kunenusa. HacelmeHHbBIN
nap. Touka pocsl.
IToBepXHOCTHOE HATSHKEHUE
KUJKOCTU U KalUJUTSIPHBIC
SIBJICHUS.

apdexr xoyna-Jlenna. Cxmkenue
ra3os.

16 TBepable Tena. bixuuii u
JAJTbHUM TIOPSIIOK B Y cTHRIN
pacIIOI0KEHUHA aTOMOB. 2 2 6 o1poc 4 14,51
Kpucrannuueckue pemerku.
17 @Da3oBbI€ MEPEXOJbl MEKIY YcrHBIN 1,45,7
arperaTHbIMU  COCTOHUAMA | 6 6 orpoc 3
BEIIECTBA. ®da3oBbIe
nepexosl 1-ro v 2-ro poja.
18 2-asn pyoOe:xkHas 2 o5
arrecranus
Bcero 36 | 72 108 100
1 DNeKTPUYECKUM 3apsI.
3aKoH Kynona.
HanpsxénHocTs
AIEKTPUIECKOTO TOJISL. Harpsok€HHOCTh  TMOJIST  TOYEUHOTO
[MpuHIMnI ~ cymeprno3uIuy. 5 o | 3apana. DOKBUMOTEHIIUATbHbBIE 4 YcTHbIN 9 2456
[Torenmman. Paznoctb MOBEPXHOCTU. DJEKTPOCTaTHUECKAas onpoc T
MOTEHIMAJIOB. 3alUTa. .
DneKkTpuueckas €MKOCTb.
Konpnencaropsr. OHeprus
AJIEKTPOCTATHYECKOTO TOJISI.
2 Teopema laycca.
Hupieynsms peKTopa [TapannensHOE W MOCTEAOBATEIBHOE
HaNPsHDKEHHOCTH. Pacuér | 2 6 p 8 2 3 2,4,5,6
. COEIMHEHUE KOHAEHCATOPOB
MoJIe ¢ MOMONIBIO TEOPEMBI
l"aycca.
3 JIMnIeKTpUKH. DIIEKTPUUECKOE COMPOTUBIIEHUE. V erHbi
DJeKTpoCcTaTHYECKOe Mmojie B | 2 4 | Buasl coeTMHEHUH MPOBOTHUKOB. 2 OIDOC 3 2,4,5,6
JURJIEKTPUUECKOU cperne. W cTouHNKY TOCTOSIHHOTO TOKA. P

11



BHGKTpI/I‘leCKOC CMCIICHUCE.

YcnoBue Ha rpaHuLe
pasuena JIBYX
JUAJICKTPUUECKUX cpen.
CerHeTodJICKTPHKH.

IlocTosiHHBIM TOK, CHUlIa H
mwiotHocts  Toka.  OJIC.
3akoH Oma. ConpoTuBIEHHUE
nmpoBOAHUKOB. PabGora wu
MOIITHOCTh  TOKa.  3aKOH
Jxoynsa-Jlenua.

[TpaBuno Kupxroda mis
Pa3BETBIEHHOH LIEIH.

YcrHbIN
ompoc

2,4,5,6

DNEeKTPUUYECKHUI TOK B
MeTtauiax. OCHOBHBIE
3aKOHBI SJIEKTPUUECKOTO
TOKa B KJIACCUYECKOH
TEOpPUH
AJICKTPOIPOBOAHOCTH.
OMHUCCHOHHOE SIBJIICHUE.

Tumnsr AUDJICKTPUKOB. HOJ'ISIpI/IL’saLII/IH
JAUDJICKTPHUKOB.

Y cTHBIN
ompoc

2,4,5,6

KonebarenbHoe 1BUKEHUE.
I"apmonnueckue konedaHus
U MX XapaKTepPUCTUKU.
DHeprus rapMOHHYECKOTO
OCLMJIIISTOPA.

AMruTyga ¥ (aza BBIHYXKJIEHHBIX
KkoJiebanuii. Pesonanc.

Y cTHBIN
ompoc

2,4,5,6

BonHbl, pOHT BOJHEL.
YpaBHEHME BOIHBI. DHEPTUS
IIepeHOoCUMast ypyrou
BOJHOMU. [IlTOTHOCTH
SHEPTHH.

Pe3zonanc mHanpsbxkenus. Pe3oHanc
TOKOB.

Y cTHBIN
ompoc

2,4,5,6

MarautHoe  mose  TOKa.
Bexkrop MarHuTHOMN
UHAYKIUH. 3akoHbl buo-
Casapa-Jlaruiaca u Ammepa.

I"az0BbIE pazpsabl.

VYCTHBIN
onpoc

2,456

1-ag pyOexxHasi aTTecTanus

25
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10

[ToTok BekTOpa MarHUTHOM

UHIYKIHMH YEPE3 3aMKHYTYIO
IIOBEPXHOCTb.

IIma3Mma u e€ cBoMcTBa.

YcTHbIN
ompoc

2,4,5,6

11

Teopema 0 HUPKYISALNU
BEKTOpPa MarHUTHOM
nHAyKIuu. Bexrop
HaMarHM4eHHOCTH.
MarnuTtHas
BOCIIPUUMYHUBOCTb U
MIPOHUIIAEMOCTb.

Bonnoseie mpoueccel. 1Iponosbabie
u HoNepeyHble BOJIHBI.
Wntepdepennust  BosH.  Crosiune
BOJIHBI.

Y cTHRIN
onpoc

2,4,5,6

12

DJIeKTpOMarHuTHas
uHaykuus. 3akon dapajes.
IIpaBuio Jlenua.
NHAYKTUBHOCTS.
CamouHayKuus.
B3anMounHyknusi.
Tpancdopmarop.

XapaKTepI/ICTI/IKa 3BYKOBBIX BOJIH.

Koucnekr

2,4,5,6

13

[lepemeHnHbI# TOK. 3aKOH
Owma s eneit
IIEPEMEHHOT0 TOKA C
OMHUYECKUM
CONIPOTUBJIEHUEM, EMKOCTBIO
Y UHIYKTUBHOCTBIO.
PeaktuBHOE conpoTUBIEHNUE.
MoIHOCTh NEPEMEHHOTO
TOKA.

Cuna Jlopenna. MarautHoe mose
COJICHOMJIA ¥ TOPOUJA.

Y cTHBIN
ompoc

2,4,5,6

14

KonebarenbHbrit KOHTYP.
CBoboHBIC KoseOaHusl.
3aTyxaromue,
BBIHYXKJICHHBIE ~ KOJIeOaHUSI.
SIBrieHne pe3oHaHca.

VY cTHBIN
ompoc

2,456

15

[Tonstue 0 BUXPEBOM
AJIEKTPUYECKOM TMoJie. TOok

3akoH Papanes. IHIyKTUBHOCTb
Camounaykuus. Tpanchopmarop.

Y cTHBIN
OTpoc

2,4,5,6

13



CMEILIEHUS. VYpaBHenue
Makcaenna B
muddepeHnranTbHON u
WHTETPaTbHON dopme.
DneKTpOMarHuTHasi BOJIHA.

16 [Tonepeunocts
AJICKTPOMArHUTHBIX  BOJIH.

OTpaxerue u npenomeme 2 2 MarauTHbIE CBOMCTBA BELIECTBA. 2 Y CTHbIH 3 1,2,4,6
AJICKTPOMArHUTHBIX BOJH Ha ompoc

rpaHuile  paszaena  JABYX

TUAJICKTPHYECKUX Cpel.

17 Nznydyenue »>aeKTpUUYECKOTO ['eneparop nmepeMeHHOTr0 TOKA. 2 YcTHbIIT 2,45,6
JTATIOJISL. Mkama | 2 4 PannoBemanue. TeneBuneHue. OIpocC 4
AJICKTPOMArHUTHBIX BOJIH.

18 DHeprus 2 6 NMysibC 3JIEKTPOMArHUTHOTO TOJISL. 2 VYcTHBIN 3 2,45,6
AJIEKTPOMATrHUTHBIX BOJIH. onpoc

19 2-as pyoe:xkHas 2 o5
aTrecranus
Bcero 36 | 72 36 100

20 OneKTpOMarHuTHas MpUpoaa VeIl 2,45,6
cBera. ['apMonnyeckas 2 6 ompoc 3
BosHa. IImockue u
chepudecKre BOITHBI.

21 BonroBo# GpoHT. OnTHYecKkuii ¥ BUAUMBIA THANa30HEI 3 YcTHBIN 2456
[Monsipuzanus AJIEKTPOMArHUTHBIX BOJIH. ompoc
3JE€KTPOMArHUTHBIX BOJIH.

JIuneiiHast, Kpyrosas, 2 2 3
SIIIANTHYSCKAS

TIOJISIPU3AITUH.

EcTecTBeHHBIN CBET.

22 POTOMETPUYECKHE MTOHATHUS 2 4 BonnoBoe ypaBuenue. CkopocThb 4 VYcerHbii 3 2,4,5,6
W BEJIUYHNHEI. CBeETA. onpoc

23 PacnipocTpanenue, 2 2 | [lomHOE BHYTpEHHEE OTpAKEHHE. 2 VYcrHbI 3 2,4,5,6
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OTpakeHue, MpeJoMIICHUE U
IIOTJIOLIEHHUE cBeTa (3aKOH
byrepa). lucnepcust certa.
Hopmanbnas u anoManbHas
mucnepcuu. [lonspuzanus
CBeTa IPU OTPaKEHUU U
MpeIOMIIEHUH. YTOIl
bprocrepa.

o1poc

24

WuTepdepenius cBeTOBbIX
BOJIH. PazHoCTh X0/14.
Ycnosue
UHTEPPEPEHIIMOHHBIX
MaKCUMYMOB U MUHHMYMOB.
WuTepdepeHus B TOHKHX
TJICHKAX.

OnTuueckue ABICHUS B aTMocdepe.
Panyra. Mupaxu..

VY cTHEIN
ompoc

2,4,5,6

25

[IpocBeTiieHUE ONTUKMU.
WnTtepdepennimonnbie
puOOpHI - UHTEPHEPOMETP
MaiikenbcoHa.

bunpusma, Onnunza. [lpumenenue
uHTEepEPESHITMOHHBIX TPHOOPOB.

YcTHBIN
ompoc

2,4,5,6

26

Hudpaxmus ceeta (OnsiT
HOura). [TpuHnun
['oiirenca-®penens. Merox
30H @penens. Audpaxuus
®peHens Ha KPyriom
OTBEPCTHH, OT KPYTJIOTO
JKpaHa (qucke).

Konb1a Herorona. 3ouHAaA
[UIACTUHKA

YT
onpoc

2,4,5,6

27

Judpaxius cBera Ha MIETH.
JudpakionHas peeTka.
Paspemarormas
CIIOCOOHOCTb.

IToctpoenne n300pakeHMi B
coOMparoIeil U BOTHYTON JTMH3aX.

Koucnekr

2,4,5,6

28

1-1 pyGesknas aTTecTanms.

25

29

[Honspusanus npu ABOMHOM
JydernpenoMiieHnn [[BoiiHoe
JIy4elperOMIICHHUE.

OnemMeHTapHas KBaHTOBas TEOpUs
n3iydeHus csera. Atom bopa.

YcTHBIN
ompoc

2,4,5,6
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30

Bpamenue miockoctu
MOJISIPU3ALIUH B
KPHCTAJUIMYECKUX TeJlax.
Caxapamerpusl.

[Ipupona peHTIT€HOBCKUX JIyUEH.

VY cTHEIN
onpoc

2,4,5,6

31

JInnzel. opMyia JIMH3HI.
Ontuueckas cuia.
JIuneitHOE yBeIMYECHUE
nuH3bL. TOJICThIC JIMH3BI.
AOG6epanmu. [Tonsarue o
rojorpagum.

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

VY cTHEIN
onpoc

2,4,5,6

32

CnoHTtaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE.
Jlazepel. UnBepcHas
HaceneHHOCTh. [IpuHimn
paboThl U KOHCTPYKITUS
na3epa. CBOMCTBa J1a3€pHOTO
W3IIy4CHHUS.

[TomynpoBOTHUKOBBIE JIA3EPHI.
Ocobennoctu HUCIIOJIb30BAHUS
J1a3epOB.

VYcTHEBIN
ompoc

3,4,5,6

33

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

TopM0O3HOE 1 XapaKTEPUCTUYECKOE
U3IIy4eHUe.

YcTHBIN
ompoc

3,4,5,6

34

3akoH Kupxroda, Credana-
bonbiimana, Buna. ®opmyna
IInanka u Penes- />xunca.
Buemnnii porosddexr.
VYpaBHeHue DitHIITEWHA.
[Inpomerpus.

Tennosoe U3ny4yeHue.
PaSHOBl/IlHOCTI/I JJFOMHUHECICHIIN

YcTHBIN
ompoc

3,4,5,6

35

SAnepnast Mmoznens aToma
Pezepdopna. Iloctymnars
bopa. YpasHenue
[lIpenunrepa nis aroMa
Bojopoaa. KBanrobie
yucaa. ATOM reusl.

OmneiT @panka u ['epua.

YcTHBIN
ompoc

3,4,5,6
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36 Cocras siipa aToma. [lennas peakus 3 VcTHBII 3,4,5,6
B3aumoneiicTBre HyKJIOHOB 2 6 OIpocC 3
B sype. [lennas peaknus.
37 2-s1 py0eskHasi aTTecTalus 2 25
Bcero 3 | 72 36 100
Bcero 3a Tpu cemecTpa 108 | 180 180
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6. OOpa3oBaTejibHbIE TEXHOJIOTHHI
Oopa3oBaTe/ibHbIE TEXHOJIOTUH

TpagunnoHHble JIeKIMH M Ja0OpaTOpPHbIe 3aHATHS  C HCIIOJIb30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJIOTMM. JIEKIMM € HMCHOJb30BaHUEM MYJIbTUMEIUNHBIX NpPE3CHTAUUM, JEKLUHUHU-
Oecenpl, JEKIUU-IUAJIOTH, 3BPUCTHYECKHE JIEKLWHU, JIEKIHMU-BU3yaIu3allud, J1a00paTOpHBIE 3aHSITHS,
camMoCTosITeNIbHAsl paboTa CTYIEHTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

JlekusI-AUAJIOT — COJEpKaHUE IMTOAAETCS YEPe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYAEHT JOJKEH
OTBEYaTh HEMOCPEACTBEHHO B XO/I€ JICKIUU.

IIpe3senTanmm Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIHUHBIX CPEICTB - camblid 3(QeKTHBHBINA Ccrocob
JOHCCCHUA BaKHOM I/IH(l)OpMaHI/II/I npu Hy6J'II/I‘lHI)IX BBICTYIUICHUAX. CJ'IafIIl-Hpe?;CHTaIIHH C HCIIOJIb30BAHHEM
MyJTBTUMENUAHOTO 000PYAOBAaHUS TO3BOJSAIOT 3(PPEKTHBHO M HATIISITHO IMPENCTaBUTH COAEPIKaHWE M3ydaeMOro
MaTepuraia, BIIEIUTh U POMLTIOCTPUPOBATH COOOIIEHNE, KOTOPOE HECET MOYyIUTENbHYI0 HH(OPMAInio, TOKa3aTh
€C KJIIOYCBBIC COACPKATCIIBHBIC ITYHKTDI. HUcnonp3oBanue HWHTCPAKTHUBHBIX JJICMCHTOB II03BOJIICT YCUIUTH
3¢ (HEeKTUBHOCTh  IMyONUYHBIX  BBICTYIUICHWH, SBISIFOIIAXCS 9YacThl0  MPO(ECCHOHAIBHON  JEATeIhbHOCTH
npernogaBaTeiis.

OunJjaiiH-ceMMHApP — pa3HOBUIHOCTh BeO-KOH(EpPEHIWH, TMPOBEACHUE OHJIAWH-BCTPEY WU
Ipe3eHTanuii yepe3 VMHTEepHET B pexuMe peabHOro BpeMeHU. KakIplii U3 y4acCTHMKOB HAaXOIWUTCA Y
CBOET0 KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HHMMH HoJAepxuBacTcs depe3 HHTepHer
IIOCPEICTBOM 3arpy’KacMoro IIPWIOKEHUS, YCTAaHOBJICHHOIO Ha KOMIIBIOTEPE Ka)XJI0T0 Y4YaCTHHKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepennus — ceanc suneokoHdpepenucsssu (BKC) — 310 TexHOIOrUS UHTEPAKTUBHOTO
B3aMMOJICICTBHS ABYX U 0oJiee YYaCTHHKOB 0Opa30BaTeIbHOrO mpoliecca sl oOMeHa uHbopMaluei B
pEaIbHOM pEKUME BPEMEHMU.

JlabopaTopnasi paboTa — nepedeHb paboT NpUBEICH B TaOIHUIIE HUXKE.

Hcnonb3yroTcss MHTEpAaKTUBHBIE METOAbl OOYUEHHS: CUTYallMOHHBIE 3aJayd, HCCIIEI0BaTENbCKUI
MeTOo]1 00yu€eHus, I€JI0BbIE UTPBI, IOJTOTOBKA U MMyOJWYHas 3aIIKTa pedepaTos.

TexHonorust  3J1eKTPOHHOro  o0y4yeHMsi  (peanu3yercs MpU  TOMOIIM  DJIEKTPOHHOMN
nH(popmanmonHo-o6pazoBatenbHO cpeasl (DMOC) COI'Y mpu ucnonwszoBanuu pecypcoB ObC, npu
MIPOBE/IEHUU ABTOMATU3UPOBAHHOT'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. [I.).

Hcnonb3yroTcss OalIbHO-PEUTHHIOBasl CHCTEMa OLIGHKM 3HAHUM, TEXHOJIOTMH C TNPUMEHEHUEM
JIMCTAaHIIMOHHOTO 00y4eHus Ha miatdopme http:/Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHOW pabOTBI MOTYT MPOBOIUTHCS IUCTAHIIMOHHO HAa OCHOBE JIOKAJIbHBIX
HOPMAaTHBHBIX aKTOB.

- B mensx peanusaiuu WHAMBUIYaTBHOTO TOIXOJa K OOYYEHHIO CTYACHTOB, OCYIIECTBIISFOIIUX
y4eOHBIH TIPOIECC MO WHAWBUAYAIbHOW TPAaCKTOPUH B paMKaxX WHIMBHIYAILHOTO pabodero IuUiaHa,
U3y4YCHUE JaHHOW JMCIMIUIMHBI MOXKET OCYIICCTBISATBHCSA dYepe3 HWHIUBHIyAIbHbIC KOHCYJIbTAIIUH
IpernoaaBaTeNss O4YHO, B Yachl KOHCYJIBTAallMi, MO DJIEKTPOHHOW IIOYTE, a TaKXKe C HCIOJIb30BAaHHEM
Cisco Webex Meetings, mnardopmsl muctanimonHoro ooydenuss Moodle, muyHblii kKaOUHET CTyeHTa Ha
oprasie COI'Y, npyrux snementos O11OC COI'Y.
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JlabopaTopHbie padoThl — TadIHLA.

Ne/mn Tema Bun Koan AKTHBHBIE HNHTEpaKTHUBHBI
3aHATHA | YecT (popmbl e popmbl
BO
4yaco
B
1 | Teopus omuOOK. Jlaboparo 4 Cemunap B
pHas JIMaJIOTOBOM
pabora pexumMe
2 | 3y4eHue mMTaHTeHITUPKYIIS | JlaGopato 4 [TpoBeneHue CeMuHap B
MHUKPOMETpA, padoTa C HUMHU. pHas IIOMCKOBOI'O AnajoroBomM
pabora (bu3UIECKOTO pexnme
HKCIIEPUMEHTA
3 | Ompenenenue MIOTHOCTH BemecTBa. | Jlabopato 4 [IpoBeneHue IpoekTHast
pHast HIOMCKOBOTO paspaboTka
pabora (hU3UIECKOTO
HKCIIEPUMEHTA
4 | OnpezneneHue yCKOpEHUs 3¢ MHOTO JlaGopato 4 [TpoBenenue
NPUTSHKEHUS MaT. MasiTHUKA. pHas IIOMCKOBOI'O HpoekTHas
pabora (hU3UIECKOTO paspaboTka
HKCIIEPUMEHTA
5 | OnpezneneHue yCKOpEHUs 3€MHOTO JlaGopato 4 [IpoBenenue Case-study
MPUTSHKCHUS MaT. MasiTHUKA. pHas MIOUCKOBOTO
pabora (hU3UIECKOTO
HKCIIEPUMEHTA
6 | UccnenoBaHue OCHOBHOI'O 3aKOHA JlaGopato 4 [TpoBenenue CemuHap B
BpamaTeIbHOTO ABHKCHUA TBEPAOTO | pHAs IIOMCKOBOT'O AnajIoroBoM
Tena Ha MasiTHUKe ObGepOeka. pabota buznyecKoro PEXIME
HKCTIEPUMEHTA
7 | UccnenoBaHue OCHOBHOT'O 3aKOHA JlaGopato 4 [TpoBenenue ITpoexTHast
BpallaTeJIbHOrO ABYIKEHHS TBEPAOTO | pHas ITOMCKOBOI'O paspaboTka
Tena Ha MasiTHuke OOepoOeka. pabora (bu3IIEeCcKOTo
HKCIEPUMEHTA
8 | 'paBuTanIOHHOE TIOJIE 3EMITH. 4 Hucnyt
9 | l-ag pyOexxHasi aTTecTaIusl. 4
10 | Ompenenenue BIaKHOCTU BO31yXa JIabopato 4 [TpoBenenue CemuHap B
MIPH TIOMOIIH TICHXPOMETPA. pHas IOUCKOBOTO JNATIOrOBOM
pabota ¢du3nveckoro PEXIME
HKCTIEPUMEHTA
11 | [Tomy4yeHue u U3MEpPEHHE BaKyyMa JlaGopato 4 ITpoBenenue ITpoexTHas
(BBICOKOTO) pHas IIOMCKOBOT'O paspaboTka
pabota ¢du3uveckoro
HKCTIEPUMEHTA
12 | Ilony4yeHue u U3MepeHHE BaKyyma JlaGopato 4 ITpoBenenue
(BBICOKOTO) pHast IOHMCKOBOTO IpoekTHast
pabora (usnyeckoro paspaboTka
HKCTIEpUMEHTA
13 | Ompenenenue oTHOLICHNE JIabopato 4 [TpoBenenue Case-study
TEIUIOEMKOCTEH 10 Crtocoly pHas TTOMCKOBOTO
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Knemana-/lezopma. pabora ($hU3UIECKOTO
HKCIIEPUMEHTA
14 | Onpenenenre OTHOIICHUE JlaGopato 4 [TpoBeneHue Cemunap B
TETIOEMKOCTE! TI0 CIIOCO0Y pHas MTOVICKOBOTO ANATIOTOBOM
Krnemana-/Iezopma. pabota buznyeckoro PEKUME
HKCIIEPUMEHTA
15 | Onpenenenuie OTHOIICHUE JlaGopato 4 [TpoBeneHue IpoekTHast
TETIOEMKOCTE! TI0 CIIOCO0Y pHas IIOMCKOBOI'O paspaboTka
Knemana-/lezopma. pabora (bU3UIECKOTO
HKCIEPUMEHTA
16 | OnpeneneHne eMKOCTH JlaGopato 4 [TpoBeneHue
KOHJIEHCATOpa IIPU MOMOIIA MOCTa pHas IIOMCKOBOI'0O HpoexrHast
Cott pabota buznueckoro paspabotka
HKCIEPUMEHTA
17 | ®azoBble nepexosl 1-ro u 2-ro poaa | Jlaboparo 4 CemuHap B
pHast JIaJIOTOBOM
pabora pexKIMe
18 | 2-as pyGe:xHas aTTecTanus. 4
Bcero 72 40

7. YueOHO-MeTOAUYECKOE o0ecriedeHne CAMOCTOSITe/IbHOI padoThI

CamocTtosaTenbHas pabora oOydarolmuXcs SBISETCS OJHMM W3 BHUAOB YUeOHBIX 3aHSATHH.
CamocTosTenbHast paboTa MPOBOIUTCS C LEIBIO:

— CHCTEeMaTH3alluu U 3aKPEIUICHUS MMOTYYSHHBIX TEOPETUUECKIX 3HAHUM U MPAKTUYECKUX YMEHHM
00y4aroIuXcsl CTY/IEHTOB;

— yrIIyOJeHHs U pacCIIMPEHUsT TEOPETUIECKUX 3HAHUH;

— (hopMupoBaHUs YMEHHIA HCIIOIB30BATh HOPMATHUBHYIO, ITPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO
U CIICIUAIIBHYIO JIUTEPATYPY;

- (QopMHUpOBaHUSA CAMOCTOSITEIPHOCTH  MBIIUICHUS, CIHOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO U CaMOpeaTn3alllu;

— Pa3BUTHA UCCIIEAOBATEIBCKUX YMEHUI.

CamocrosTenbHas paboTa oOy4aroIMXCs OCYLIECTBISCTCS Ha NPOTSHXKEHUM H3ydeHUs Bcel
JMCLUIUIMHBI B COOTBETCTBUH C YTBEPKACHHOM B y4eOHOM IUIaHE TPYJOEMKOCTbIO U COCTOUT M3:

- paboThl CTYAEHTOB C JEKIMOHHBIMH MaTepHalaMHu, TIOMCKa W aHajuu3a JIUTepaTypbl U
AJIEKTPOHHBIX NCTOYHUKOB MH(POPMAIIUH 110 3aJaHHON TeMe;

- BBITIOJTHEHUS 3aJIaHUM ISl camocTosATebHOM padoTsel B DUOC COI'Y;

- U3YUYEHHsI TEOPETUYECKOTO M CTATHCTHYECKOTO MaTepHuala Ui MOJATOTOBKH K J1a00paTOPHBIM
3aHSATHSM;

- IOJITOTOBKH K SK3aMEHY.

[TepedeHb BONPOCOB Il CAMOCTOSATENIbHOM pabOThI IpHUBEAeH B Tabmuie 5.1 , cmucok
HE00XO0AMMOM JTUTEpaTyphl HaxoadlIelcs B OubiInoTeke NpruBe/ieH B myHKTe 9. JlononHuTensHas
TUTEepaTypa ¥ METOJAMYECKUE YKa3aHUs K JTa0OpaTOPHBIM U MPAKTHUECKUM 3aHITHSIM HaXOJISATCS Ha
kadenpe ¢usuku u actpoHomuu (yin. Mapkyca 24 ayn.Nel0)

CamocrosTenpHass pabdoTa CTYAEHTOB IO JWCIHUIUIMHE MPOBOIUTCS B BHUJAE IHCHMEHHBIX
JOMAIITHUX 33JaHAi (KOHCIIEKTOB), a TAK)Ke TIOJTOTOBKH MTPE3CHTAIMH 10 3aJaHHON TeMaTHKe.
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MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTUMEIUITHON Mpe3eHTalun
CtpykTypa u coJAep)KaHME Npe3eHTallMM — 3TO JIMYHOE TBOpYecTBO aBTopa. llonesHo
HUCIIO0JIB30BATh H_Ia6HOHBI Oq)OpMJIeHI/ISI JJIA ITIOATOTOBKU KOMHBIOTepHOﬁ IpEe3CHTAlIU.

Craiiipl KellaTeIbHO HE Ieperpyxarb TEKCTOM, Jydylle pPa3MeCTUTh KOpOTKHE Te3uchl. Ha
crlaiiiax HeoOXOAMMO JEMOHCTPHPOBATh HEOONbIIME (parMeHTHl TEKCTa JOCTYIHBIE I YTCHHS Ha
paccrosinuu; 2-3 gororpaduu wim pucynka. Hanbonee BaxkHbIN MaTepuan Jy4llle BHACTUTS.

Tabmuubl ¢ UUGPOBBIMU JAHHBIMH IUIOXO BOCIPHHHUMAIOTCSI CO CIAiIOB, B JTOM cliy4ae
uudpoBoi MaTepua, o BO3MOXHOCTH, JIy4llle MPEACTaBUTh B BUJIE TPadUKOB U AUArpamMM.

He cnenyer wusnuiuHe yBIeKaTbCsl MyJIbTUMEAMHHBIMU 3(ddekramu aHumanuu. OcoOEHHO
HEXXeJIaTeNbHbl Takue 3(PQPEKThl KaK BBUICT, BpPAIllCHHE, BOJHA, MOOYKBEHHOE IMOSBICHUE TEKCTAa M T..I.
OntumanbHas HacTpolika 3¢ (eKTOB aHMMAIMKM — MOSBIEHHE, B NIEPBYI0 OuYepelb, 3arojioBKa ciaiiia, a
3aTeM — TeKCTa o ab3amaM. IIpu 3TOM eciin HECKOJbKO ClaiiloB MMEIOT OJMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK CJIal1a JOJDKEH IIOCTOSHHO OCTABAThCS HA DKpaHe.

YroObl 00ecreyuTh XOPOLIYI0 YUTAEMOCTh MPE3EHTAMH HEOOXOIUMO M0100paTh TEMHBIN L[BET
¢dona u cBeTbIi nBeT mpudra. Henp3s Takke BHIOMpaTh POH, KOTOPHIH CONEPKUT aKTUBHBIA PHUCYHOK.

Kemarenpno MNOATOTOBUTh K KaAXKIAOMY cnafmy 3aMCTKU IO JOKJIady. 3areM pacrcyaTratb UX U
HCIIOJIB30BATh IMPH MOATOTOBKE MJIM HA camMou MMPpE3CHTAalHU. Mo:xHO pacrneyaTatb HCKOTOPHIC KIIFOYCBLIC
CJ'IaI‘/'II[BI B KaUCCTBC pa31aTOYHOro Marcpuajia.

Heo0xomumo 00s13aTenbHO COOMIOIATh €IWHBIA CTHIIb O(QOPMIICHHUSI MPE3CHTAMH U 00paTuTh
BHUMaHHE Ha CTHJIMCTHYECKYIO TPaMOTHOCTb.

CrnenyeTr npoHyMepoBaTh ClIaliJibl. ITO MO3BOJIUT OBICTPO OOpalaThCsl K KOHKPETHOMY ClIaiily B
ciry4ae He0OXO0AUMOCTH.

PexoMenaanuu o coaepKaHuio U CTPYKTYpE CIai10B MyIbTUMEIUMHON MPE3eHTAINH:
1-i1 cnaiia (TUTYIBHBIN), Ha (JOHE KOTOPOTO CTYACHT MPEACTABISAET TEMY IIPOCKTA.
2-1 crnaiin. Briaroyaer B ceOst 00bEKT, peIMEeT U TUIIOTE3y UCCIIEOBAHMS.

3-ii cmaiin. Comep kKHT 1eh M 3a7add uccienoBanus. Llens mpoekTa JomKHA OBITH HalMcaHa Ha
dKpaHe KpymHbIM HIpudTOM. 31ech Ke HamucaTh U 3aJa4u.

4-i1 - cnaiin. ConepKUT CTPYKTYpPY pabOThI, KOTOPYIO MOXHO MPEIOCTaBUTh, HAIIPUMEDP, B BHUJIC
rpagu4ecKux OJOKOB CO CTPEIKAMH.

5-it - cnaiin. IlpexacraBnsercss conxepkaHHMe W TeOpeTHUYECKas 3HAYUMOCTh mpoekra. CyTb
pemaeMoil MpoOsieMbl MOXeT ObITh MpEJACTaBlIeHa B BHUAE CXeM, TaOjiMll, Auarpamm, Tpa@uKoB,
¢dotorpaduii, pparMeHTOB PUIBMOB U T.II.

6-i1 - crmaiin. Bo3MOXHOCTH MpUMEHEHHSI Pe3yIbTaTOB PabOTHI Ha TIPAKTUKE.
7-i1 cnaiin. I'maBHBIE BBIBOJBI, MTOTH, PE3YyJIbTaThl IMPOEKTa IeecO00pa3sHO IMOMECTUTh Ha

OTJIEILHOM CJIaiijie U JIJAaKOHUYHO H3JI0KUTH CYTb 3HAUUMOCTH IIPOCKTA WJIN IMOJYYCHHBIX PC3YJIbTATOB
HUCCICIOBAaHUS.

8. OueHoYHBbIE CPeICTBA /ISl TEKYLET0 KOHTPOJIS YCIIeBAeMOCTH, PYOeKHOI aTTecTalnu 1
NMPOMEKYTOYHOM aTTECTANMH 10 HTOraM OCBOCHMS IHCHUIINHBI.
Jis mpoBeneHuss TEKYLIErOo M HUTOTOBOTO KOHTPOJISI HCIOJIB3YIOTCS CIEAYIOIIHME OLIEHOYHBIE

CpeAcCTBa: IMCbMCHHLIC JOMAITHUC 3aJIaHUS 11O BOIIPOCaM, TCCTOBBIC 3aJlaHUs, ITIOATOTOBKA ITPE3CHTAIUH.
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dopma NpoBeICHUS UTOTOBOTO SK3aMeHa — yCcTHas. Pe3ynpTupyroias sK3aMeHallnoOHHasl OL[eHKa

omnpenensercs B cootBeTcTBUU ¢ [lonoxxennem COI'Y o GaibHO-pEHTHHIOBOM CUCTEME OLIEHKU 3HAHUN

CTYJECHTOB.

BAJIVIBHAS CTPYKTYPA OLIEHKH.

Make.
MuH. KoJ- KOU-BO
dopma KOHTPOJIA BO 0aJLJI0B
0aJ1JI0B
Texywias oyenka cTyqeHTa B TeUeHUE 1-8 HeeIN COCTOUT U3: 0 25
[ToaroToBka u 3amuTa Ipe3CHTANH — S 0 0 5
BrimonHeHre MMChbMEHHBIX JOMAITHAX 33IaHUH 110 TeMaM 0 20
3aHSATHIA U CAMOCTOSATENLHON paboThl (KOHCIIEKTOB);
OtBeThI Ha Ta0OPATOPHBIX 3aHITHSX.
1-a pybesrcnasa nucomennas KOHmMpPoAbHAA paboma (KomMnviomepHoe 0 o5
mecmupoeanue) - 9-as Hemens ceMecTpa
Texywaa oyenka ctynenta B Teuenue 10-17 Henenu COCTOUT U3: 25
[ToaroToBka u 3amuTa Ipe3eHTAMHA — S 0 0 5
BrimonHeHne MMChbMEHHBIX JOMAITHAX 3aIaHUH 110 TeMaM
3aHATUN ¥ CAMOCTOSTENIHOW PabOThI (KOHCIIEKTOB); 0 20
OtBeThI Ha Ta0OPATOPHBIX 3aHITHSIX.
2-51 pybescnas nUCbMeHHAsA KORMPOAbHAsA Padoma (KomMnvlomepHoe 0 o5
mecmupoeanue) - 18-as nenens cemectpa
Hmozo
0 100

22



TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMITIETEHIIMI

OU3UKA
®IOC 04.03.01 - 6axanaspuar no Hanpasjenuio noarorosku 04.03.01 Xumus
IeJb AHCHHILIHHBI ®opMHPOBATh LEILHOE MPECTABICHHE O IPOLECCAX M SABJICHUSIX, IPOUCXONAIIMX B HEXKUBOW M JKHUBOI IIPUPOJIE,

Hay‘lHBIfI cIroco0 MBINUJICHUS, YMCHHUE BUACTh €CCTCCTBEHHOHAYYHOC COACPKAHUEC Hp06HeM, BO3HHUKAIOIINX B
HpaKTquCKOﬁ JACATCIIBHOCTHU CIICIHAJIMCTA.

3agaum - OBJIa/ICHUE HaBbIKaMH CTaBUTb LIEJH , 33JJa4U U ONPEAEIATh METObI M3YUEHHUS KaXKIO0T0 pa3zeia Kypea «O0mieit
(GU3MKN» U BCEro MPEeIMETa B IIEJIOM.

- 03HAKOMJICHHE IIEJIOCTHOW CUCTEMOW 3HaHMA, GOPMHUPYIONNX (HUZNIECKYIO KAPTUHY OKPYKAIOIIETO MHpA.

- U3ydeHue (pU3MUECKUX 3aKOHOB U TEOPUH € NPUMEHEHUEM aJIeKBaTHOI'O MaTeMaTUYeCKOro anmapara,
KOJIMYECTBEHHOI'O ONMCAHMsI CBOMCTB MOJIEIbHBIX CUCTEM.

- CTPOMTH (PU3NYECKHE MOJIENIU U pelllaTh KOHKPETHBIE 3a1a4yl 3a/laHHON CTENIEHH CI0KHOCTH.

- CaMOCTOSTENbHO CTaBUTh L€ JAEATEIbHOCTU U IJIAHUPOBATH CIIOCOOBI MX JOCTUKEHUS

- OBJIQJICHHE HABBIKAMH U3MEPSATH C OINPeIeIEHHON TOYHOCTBIO pa3InyHble (pr3nyecKre BETUYUHbI, ONPEAETATh
MOTPEIIHOCTH MPH NMPSMBIX ¥ KOCBEHHBIX U3MEPEHUSX.

B mporiecce ocBoeHUS TaHHOM TUCIUTUIMHEI CTYACHT (OPMHUPYET U IEMOHCTPUPYET CIEAYIONIUE
0011eKYJIbTYPHBbIE U npodeccHOHATbHbIEe KOMIIETEHINHU

KOMIIETEHIIMA IlepeyeHb KOMIIOHEHTOB TexHosornu dopma CryneHn ypoBHeil OCBOeHHS
HH | POPMYJINPOBKA ¢GopMupoBaHNs | OLIEHOYHOI0 | KOMIIETCHUHH
JAE cpeacrsa
KC
OIT | CnocoGeH  NpUMEHATH  PacYeTHO- | 3HATH: Jlekuun, YO, IToporosBslii ypoBeHb:
K-3 | TEOPETUYECKHE METOABI VI U3YYCHUS | OCHOBHBIC MOHSTHS TPEHUHTIH, I, 3naem:
CBOHCTB BENIECTB M MPOILECCOB C UX | (hy3pky: (PU3NUECKOE KOHCYJIbTAI[UU J/p, - COLMAJIbHYIO 3HAYUMOCTD
yqactaem - ¢ UCHONB3OBAHNCM | 1eyo i husmyeckue npenopasareneit; | K/p, (GH3MKY KaK HAyKH W CBOEH
COBPEMCHHOU BOITUCTHTCIEHO | gpienms, a Tak Xe UX Xa- camocrositenbHas | TJI Oynymeit mpogeccuu;
TEXHHIKH. paKTEepUCTUK — GU3NYECKUX | paboTa CTyIEHTOB - MecTO (PU3UKHU B CUCTEME
BEJIMYUH; €CTECTBEHHBIX HAayK U B )KU3HU
- TOHSTHH U3MepeHus 4eJI0BEYECKOro 00I1eCTBa,
(U3UUECKUX BEIHYHH, TECHYIO B3aUMOCBSI3b (PU3HKH C




cucTteM (pU3MUECKUX
BEJIMYMH, UX pa3MepHO-
CTH M STUHUI] U3MEPCHUS;
- KJIacCH(pUKAIIIO
MIOTPELIHOCTEN U3MEPEHUS
buznyeCKuX BEINYHH;
yMeTb:

- BBIACIISATH KOHKPETHOE
dusnyecKoe coepKaHue B
MPUKIIAIHBIX 3a7a4ax U
UCIIOJIb30BAaTh OCHOBHBIC
3aKOHBI (Pu3KKH B ipodec-
CHOHAIILHOM JESITCIIHFHOCTH,
- IPUMEHSTH (PU3NYECKUE
3aKOHBI JIJISL PEIICHUS
MPAKTUYECKHX 3a7ay.

BJIA/IETH!

- METOJ0JIOTHEN
OpraHHU3aluH, TNIAHUPOBa-
HUS, IPOBEICHUS
u3MepeHuil 1 00paboTKU

MaTEeMaTHUKOM;

IloBbIIIEHHBIH YPOBEHb:
3Haem:

- COLMAJIbHYIO 3HAYHMOCTh
(GU3MKN KaKk HAyKd W CBOEH
Oynymed mpodeccuu yuuTens
¢busnku;

- MecTOo (PU3UKHU B CUCTEME
€CTECTBEHHBIX HaYK U B )KU3HU
YeJI0BEYECKOro 00IIeCTBa,

- TECHYIO B3aUMOCBS3b (PU3HKH C
MaTeMaTHKOM;

- KJaccu(uKanuio
MOTPEIIHOCTEH U3MEPEHUS
(U3NYECKUX BETUYMH.

yMmeem:

- IPUMEHSATH (PU3HUECKUE
3aKOHBI JJISl peUICHUS
NPaKTUYECKHUX 3a/1a4.
enadeem:

- METOAOJIOTUEN OPTaHU3ALNH,
IUTaHUPOBAHMSL, IPOBEICHUS

pe3yabTaToOB n3MepeHuil 1 00paboTKu
HKCIEPUMEHTATbHBIX pe3ysabTaToB
HCCIIEI0BAHUM. JKCIEPUMEHTAIBHBIX
UCCIIEJOBAHMH.
OIl | CriocobGeH mIaHupoBaTh PaboThI 3HATH: Jlexum, YO, IToporoBelii ypoBeHb:
K-4 | XuMu4ecKoi HanpaBIEHHOCTH, - Hay4HBbIC OCHOBBI | TPEHHUHTIH, H, 3Haem:
o0pabaThIBaTh U (pu3H9ecKnX, XUMHUYECKHX, | CUTyallMOHHEIE /p, OCHOBHEIE IIOJIOKEHHS, METOILI H
HHTEPIIPETUPOBATH MOTyICHHBIE (pu3HKO-XUMHUYECKHX U | 3a/a4u, K/p, SaKOHBI CCTECTBCHHOHAYHBIX
PEe3yJIbTATHI C UCTIOIb30BaHUEM OMOJIOTHYECKHX ~ METOJIOB | KOHCY/bTAIUK T ggig}l}gg)‘{ (MaTeMaTHkH, Qu3MKH,
TEOPETUYECKUX 3HAHUHN U s I/IHCprMeHTaJlBHOEI npernoiaBaTeneii; Jeem: ’
MPAKTUYCCKUX HABBIKOB PCHICHUS ONCHKH OKa3aTeCJICn | caMmOCTOsATCIIbHAS R IIPUMEHSTh JOCTIIKEHHS

MaTeMaTHUECKUX U (PU3UICCKUX
3a1ad.

U3MEPEHUM B ITPAKTUYECKOU
JIeATEIbHOCTH;
YMeTh:

paboTa CTy/IeHTOB

€CTCCTBCHHOHAYYHBIX JUCHUILINH
IJId opraHn3aliui XUMHYCCKHUX M
TCXHOJIOT'MYCCKUX MPOLECCOB;
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- HCIONB30BaTh (puzmuec-
KHe, XUMHUYEeCKue, (pu3nKo-

XAMHUYECKHE W OHOIIO-
FHYECKHE  METOIOLI  Kak
UHCTPYMEHT B
npodeCCHOHATBHON
JEATEIBHOCTH;

BJIA/IETh. - METO/IOJIOTHEH
OpraHu3aIy, IUIAHUPOBA-
HUSI, TIPOBEICHUS
u3MepeHuil 1 00paboTKU
pEe3yJIbTaToB
AKCIIEPUMEHTATBHBIX

BIIaJIEeT:
- METOJOJOTHEH HAEeHTH(UKANH
BEIIECTB c MOMOIIBIO
COBpPEMEHHBIX (u3nIecKux,
XUMAYECKHX, (DU3UKO-XUMHYCCKHX
u OHMOIOTUYECKUX METOAOB
HCCIIEIOBAHNS;

IloBbllICHHBIN YPOBEHb:

3Haem:

- OCHOBHBIE TIOJIOKEHHSI, METOABI H
3aKOHBI €CTEeCTBCHHOHAYYHBIX
JMCIMIUIMH (MaTeMaTuky, Gpusnky,
XUMHH, OHWOJOTMM H  JPYTHX
CMEKHBIX JUCIIUTLUINH),
HE00X0TUMbIe JUTST
po(heCCUOHATBHON IEATEIIbHOCTH;
ymeem:

- HCTOJIh30BaTh MATEMATUYCCKUE U
€CTECTBEHHOHAYYHBIE METOABI IS
perieHus npobiem B
poeCCUOHANTBEHON AEATENbHOCTH;
- MPUMEHSTh JOCTYDKCHHS
€CTECTBEHHOHAYYHBIX JAHCIUITIINH
JUIst OpraHu3anuu
TEXHOJOTMUYECKHX MPOIECCOB;
BJIaJICCT:

- METOJOJIOTHEH WJeHTH(DHUKAIMH
BellleCcTBa c MOMOIIBIO
COBPEMEHHBIX (buznIecKux,
(U3UKO-XUMUYECKUX METO/IOB
HCCIICIOBAHNS;

YK-

CriocobeH  OCyWIECTBISTH  TOMCK,
KpUTUYECKUA  aHaJIW3 W CHUHTE3
UHQOPMAIUK, TPUMEHATh CHCTEMHBIN
MOAXOA Ul PEUICHUs IIOCTaBJIEHHBIX
3a1ad.

3HATh:
- OCHOBHBIC TIOHATHS H
METOJbI MaTEMATHUYECKHX U
€CTECTBCHHO HAYYHBIX
JACHUIUIMH B o0bBeme,
HEO0OXOMMOM JUTS
npodeCCHOHATBHON
JIESITCIIbHOCTH,

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

VYO,

J/p,
K/p,

TA

IoporoBblii ypoBeHb:

3Haem:

- OCHOBHBIC ITOJIOKCHUSA, MCTOAbI 1
3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTIINH (MaTeMaTHKH, (1)1/131/11(1/1,
XUMHH, OWOJOTMM ®  APYTUX
CMEKHBIX JUCLUIUINH),
HCIOJIb3yEMBIE B
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- Hay4yHbIE OCHOBBI
(GU3N4ECKNX, XUMHUYECKHUX,
(UBUKO-XUMHYECKUX u
OMOJIOTMYECKHX  METOJ0B
1S MHCTPYMEHTAJIBHON
OLICHKHU HoKa3aTesen
U3MEPEHUM B IIPAKTUYECKOU
JESTEIIBHOCTH;

yMeTb!

- UCIIOJIb30BaTh
MaTeMaTUYECKUe u
€CTeCTBEHHOHAYYHbIE

METOABl  JUISl  pelIeHus
TEXHOJIOTHYECKHX 3a71ay;

- HCII0JIb30BaTh
dbuznueckue, XUMHUYECKHE,
(UBUKO-XUMHYECKUE u
OHMOJIOTHYECKHE METO/IbI KaK
WHCTPYMEHT B
npodeccuoHanbHOM
JeSITEIIbHOCTH;

BJIA/IETh. - METOAO0JIOTUEN
OpraHu3aiuy, IaHupoBa-
HUS, IPOBEICHUS
U3MepeHuil u 00paboTKu
pe3ynbTaTOB
AKCTIEPUMEHTAIIbHBIX
UCCIIEOBAHUM.

npoheCcCHOHAILHON JIESTEIbHOCTH;
enadeem:.

- CHOCOOHOCTBIO MPUMEHSATH
JIOCTIKCHHSI €CTECTBEHHOHAYYHBIX
JIMCUMIUIMH ~ JJIsl  OpraHHU3aluH
TEXHOJIOTUUYECKUX MPOLIECCOB;
IloBbllICHHBIN YPOBEHb:

3Haem:

- MecTO (PU3UKHU B CUCTEME
€CTECTBEHHBIX HAYK U B KU3HU
YeJI0BEYECKOro 00IIeCTBa,
TECHYIO B3aUMOCBSI3b (DU3HKH C
MaTeMaTHKOM;

yMmeem:
- TpUMEHATh  (U3NYECKHE,
XHUMHYECKHE, ¢busmKo-

XUMHYECKHE M OHOJOTHYCCKHE
METOJbl KaK HMHCTPYMEHT B
po(heCcCUOHATLHOM
NeSITeNIbHOCTH;

-gnaoeem:

- METO/IOJIOTHEH OpraHu3aIuHy,
TUTAHUPOBAHUS, IPOBEICHUS
u3MepeHuit 1 00paboTKu
pe3yJIbTaTOB
IKCIIEPUMEHTAIBHBIX
HCCIICIOBAHU .

dopMa OLEHOYHOIO0 CpeICTBA: YCTHBIM ompoc Ha cemuHapckoM 3aHsaTuu (YO), moknag Ha ceMuHapckoM 3aHatud (/), BbIMONHEHHE
nabopaTopHbIxX padort (JI/p), kouTponsHas pabota (K/p), TectupoBanue B cucteme AucTaHiMoHHOTo 00ydenus (T/I).
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8.1. Teky1uuii, NPOMeKYTOUYHBII KOHTPOJIb 3HAHMI CTY/1eHTOB

Hepeqeﬂb BOIIPOCOB AJIsd 1 pyﬁemnoi’l arrecranuu (aTTeCTaIII/IOHHaH NMUCbMECHHASl KOHTPOJbHas

padort

ROOo~NoGO~LNE

21

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

a) o JucHUILInHe «Pu3uKa»

MexaHnyeckoe IBUKEHUE.

CKOpOCTh U yCKOpEHHE.

[TocTynarenbHOE ABUXKEHNE TBEPAOTO TeEA.

JIBr>KeHME MAaTepHAIbHOM TOYKHU BJIOJb KPUBOJIMHENHON TPACKTOPHH.
WNHTepHannoHanbHbIE CUCTEMBI OTCUETA. 3AKOH UHEPLIUH.
Cuia u macca. Bropoii 3akon HetoToHa.

Tperuii 3akon HerotoHa.

Cuna TsKecTH U Bec.

Yupyrue cusl.

Cuna tpeHus.

3aKOH COXpaHEHUs! UMITYJIbCA.

Kunernueckast sneprus u padbora.

[ToTenuunanpHas sHEprus. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUH.
MOMEHT CHUJIBI.

3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCa.

KunemaTtuka BpamateabHOTO ABUKCHUS.

[Inockoe nBM>XEeHUE TBEPAOIO TENa.

JIBH>KeHUE LEHTpa Macc TBEPAOTO Tea.

Bpaienue tBepaoro tena BOKpYr HEMOABUKHOM OCH.
MOMEHT UHEpUUH.

. Kunernueckas sHepruu BpauiaTeIbHOTO JIBHXKCHHUS.

Ilepedyens BonpocoB A5 2 py0eKHOH aTTecTaluM (ATTeCTALIMOHHAS
NMCbMEHHAasi KOHTPOJILHAS padoTa) no aucuuiminae «Pusukay

Bbaoxk 1.

RBOoo~NORwNE

0.
1.
12.
13.
14.
15.
16.
17.

DNeKTpUUeCKUi 3apsi U ero CBocTBa

B3aumoperictsue 3apsinoB. 3akoH Kyiona.
DnexTpuueckoe nojie. HanpsskeHHOCTD Mmosst.
Cynepniozunus noneit. [lone qumnons.

JIvaun HanpsixkeHHoCTH. [I0TOK BekTOpa HanpsikeHHOCTH. Teopema ["aycca.
PaboTa cuit 31eKTpoCcTaTUYeCcKoro mossl.

[Torenuman.

ITone GeckoHEUHOI OAHOPOIHO 3aPSHKEHHON TIOCKOCTH.
[Tone nByX pa3sHOMMEHHO 3apsKEHHBIX TUIOCKOCTEH.
[lonsspHBIE M HEMOISAPHBIE MOJIEKYJIBI.

[Tonapuzanus AMIIEKTPUKOB.

Cunbl, eiCTBYIOIIME HA 3apsijl B TUAIEKTPUKE.
CerHeTosIeKTPUKH.

IIpoBOAHMK BO BHELIHEM DJIEKTPUUECKOM IIOJIE.
DNEeKTPOEMKOCTb.

Konnencaropsi.

[TocnenoBarenpHOE COETMHEHNE KOHAECHCATOPOB.
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

[TapannensHOE COeIMHEHNE KOHIEHCATOPOB.
DHeprus 3apsHKEHHOT0 KOHACHCATOopa.
DHeprust AMEKTPOCTATUYECKOTO MOJISL.
[TocTOAHHBIN IEKTPUUECKUI TOK.
DNEeKTPOABUKYILAS CUTIA.

3akon Oma. ConpoTUBIIEHUE TPOBOJHUKOB.
IepBoe mpasuio Kupxrodga.

Bropoe npasmiio Kupxroda.

MomHOCTb TOKA.

3akoH J[xoyns-Jlenua.

Baoxk 2.

© N WNRE

e el el e e L o e
© O ~NO U~ WNEREO

MaxkcruManabHOE KOJTMUYECTBO OaJJIOB IO KaX/I0H TeMe yKa3aHO B y4eOHO-METOAMYECKOM KapTe.

BsanMoaericTBuEe TOKOB.

MarauTHog II0JI€.

3akon buo-Caapa-Jlamnaca.

MarauTHOe II0JI€ B BEIIIECTBE.

Teopema ["aycca u1s BEKTOpa MarHUTHOW MHIYKIIMH.
HarmnpskeHHOCTh MarHUTHOTO TIOJIS.

3akoH Amnepa.

Cuna Jlopenua.

Pabota, coBepiaemast mpu rnepeMerieHuy TOKka B MarHUTHOM TIOJI€.
. Kimaccugukanus MarneTukos.

. SIBnEeHUE 3IIEKTPOMAarHUTHOM UHIYKIIUH.
. Toxn ®@yko. SIBneHne CaMOMHAYKIIUH.

. DHeprus MarHUTHOT'O TOJIS.

. [Ipupoa HocuTENel TOKA B METALIaxX.

. ucconuanus MOJIEKyJ B pacTBOPax.

. DIEKTpOu3.

. Ilepsslii 3akoH Dapazes.

. Bropoii 3akon ®apanes.

. Buael razoBoro paspsiaa.

8.2.1. Kputepuu (popMupoBaHus OLICHOK.

IToaroroBka coo0meHni A1 BHICTYIVICHHS HA CEMHHApe:

1. CooOuieHne cOOTBETCTBYET MPEIOKEHHONW TEME, UMEET BCTYIJICHHE, OCHOBHYIO 4acTh

U 3aKiroueHue — 1 0.

2. Tema packpbITa MOTHOCTHIO, CTYJEHT MPOAEMOHCTPHPOBAJ CITOCOOHOCTD

aHAJIM3UPOBATh pa3Hble TOUKU 3peHus — 2 0.
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8.2.2. OuleHUBaHMe OTBETA CTY/AEHTA HA IK3aMeHe (3aueTe)

XapaKm epucmuka omeema

oanaot

JlaH 1ONHBINA, pa3BEepHYTBIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
HPOSIBJIAIONIASCS B CBOOOIHOM ONEPUPOBAHUY MOHATUSAMH, YMECHUU
BBIICJIUTh CYLICCTBEHHBIE M HECYLICCTBEHHBIE €r0 IIPU3HAKH,
NPUYMHHO-CICICTBEHHbIE  CBSI3W.  3HaHMEe 00  0OBeKTe
JEMOHCTpHUpYeTCs Ha (OHE TMOHUMAHUS €ro B CHCTEME JaHHOM
HayKd U MEXIUCLMIUIMHApHBIX cBszed. OTBeT opMmynupyercs B
TEPMHMHAX HAYKH, JIOTHMYEH.

56-60

JlaH mONHBIA, pa3BEepHYTBIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
JIOKa3aTeJIbHO PACKPBITHl OCHOBHBIE IIOJIOKEHHS TEMBI; B OTBETE
IIPOCIIEKUBACTCS YyeTKas CTPYKTYpa, JIOTUYECKast
IOCIIEAOBATENBHOCTD, OTPAXKAKOMAs CYHIHOCTb PACKPBIBAEMBIX
HNOHATHUH, Teopuid, siBieHull. 3HaHuEe 00 0OBEKTE IEMOHCTPUpPYETCs
Ha (OHE TOHMMAHUS €ro B CHCTEME MJaHHOM HaykKd W
MEXIUCLUUIUIMHAPHBIX CBsi3el. OTBET U3II0KEH JINTEPATYPHBIM
A3BIKOM B T€pMHUHaX Haykd. MoOryT ObITb JOIYIIEHbI HEJOUETHl B
OIIpeCIICHUN IIOHATHUH, VCIIPABJICHHBIE CTYZIEHTOM
CaMOCTOSITEJIBHO B IIPOLIECCE OTBETA.

51-55

JlaH 1OJIHBINM, pa3BEpHYTHIM OTBET HA IIOCTABICHHBIM BOIPOC,
MOKa3aHO YMEHHUE BBIICIIUTh CYIIECTBEHHBIE M HECYILIECTBEHHbBIC
MpU3HAKK, TPUYUHHO-CIEACTBEHHbIE CBA3U. (OTBET  YETKO
CTPYKTYPUPOBaH, JIOTHYEH, M3JI0KEH B TepMHUHAX Hayku. OIHAKO
JOTYILIEHbI HE3HAUYMTEIIbHBIC OIINOKHU TN HEJ0YETHI,
WCIIPABJICHHBIE CTYAEHTOM C MOMOUIBIO «HABOJAIIMX)» BOMPOCOB
IIPENOAaBaTENs.

46-50

JlaH TOJHBIM, HO HEJOCTATOYHO TIOCJEA0BATEIbHBIN OTBET Ha
IIOCTABJICHHBIN BONPOC, HO IIPH 3TOM IOKAa3aHO YMEHHE BBIJIEIUTH
CYIIECTBEHHbIE M HECYIIECTBEHHbIE TMPU3HAKU MW MNPUYUHHO-
CleICTBEHHbIE CBs3M. OTBET JIOTMYEH U H3JI0KEH B TEpPMHHaX
Hayku. MoryT ObIThb AomylieHbl 1—2 omuOKH B ONpEeseHUn
OCHOBHBIX IIOHSTHH, KOTOpBIE CTYIEHT 3aTPYAHSAETCS HCIPABUTH
CaMOCTOSITEILHO.

41-45

JlaH HEeIOCTaTOYHO MOJHBIM M HEJOCTATOYHO PAa3BEPHYTHIA OTBET.
Jlornka ¥ IOCIEN0BATEIbHOCTh W3JI0KEHHUS HMEIOT HAPYILCHHUS.
Jlonymienbl OMMOKM B PAcKpbITUM TOHSATHH, yHNOTpeOsieHun
TepMUHOB. CTyIeHT He CcHoco0eH CaMOCTOSITEIbHO BBIACITUTD
CYIIECTBEHHbIE M HECYUIECTBEHHbIC IPHU3HAKM W IMPUYUHHO-
cieacTBEHHbIe  CBsi3U. CTyAeHT MOXKET KOHKPETU3MPOBATh
0000IIeHHbIE 3HAHMS, JOKa3aB Ha IpUMepax WX OCHOBHBIE
II0JIO’KEHUS TOJIBKO C IIOMOIIBIO MPENOJaBaTEIIA.

36-40

JlaH HEmoJIHBI OTBET, JIOTMKA U IMOCIEA0BATEIIBHOCTD U3JI0KECHUS
UMEIOT CYIIECTBEHHbIE HapylieHus. JlomymieHsl rpyOble OIIMOKH
[P OINPENEJICHUN CYIIHOCTH PACKPBIBAEMBIX IOHATHH, TEOPHH,
SIBJICHUH, BCJIEICTBUE HEIIOHUMAHMS CTYAEHTOM HUX CYLIECTBEHHBIX
Y HECYIIECTBEHHBIX NMPU3HAKOB M CBs3ed. B oTBeTE OTCYTCTBYIOT

31-35
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BBIBOJIBI. YMeHHe  pacKphITh KOHKPETHBIE NPOSIBIICHUS
00001IEHHBIX 3HAHUN HE MTOKA3aHO.

JlaH HEMOJHBIM OTBET, MNPEACTABIAIONUNA CO0OW pa3pO3HEHHBIE
3HaHUSI 10O TEME BONpPOCAa C CYHICCTBEHHBIMH OIIMOKAMH B
onpezaeneHusix. IlpucyrcTByroT QparMeHTapHOCTb, HEIOTUYHOCTH
u3noxeHusi. CTyZIeHT HE OCO3HAET CBS3b JJAHHOTO MOHSTHSI, TEOPUH,
ABIICHUS C JPYrMMHU OOBEKTaMU JUCHUIUIMHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AlMsI U JO0Ka3aTeIbHOCTh W3JIOkKEeHUs. Peub
HerpamMoTHas. JIOMOJNHUTENbHBIE UM YTOYHSIOUIME  BOIPOCHI
MpenojiaBaresis He MPUBOAIT K KOPPEKIMH OTBETa CTYJEHTa HE
TOJIbKO Ha TIOCTaBJCHHBIA BONPOC, HO U Ha JPYrue BOIPOCHI
JICITUTUIAHBI.

He nony4yens! oTBeTHI 0 6a30BBIM BOMPOCAM TUCIUIUIUHEIL. 0

1-30

PesynbTupyromas oneHka onpenensercs B coorseTcTBuH ¢ Ilonoxxenuem o
0aJIIbHO-PEUTHHTOBOW CHCTEME OIICHKH 3HAaHUI CTYJICHTOB.

8.3.1. I[IpakTHYecKue 3aHATHUSI

[IpakTryeckue u 1adOpaTOpHBIC 3aHATHS IPU3BAHBI HAYUYUTH CTYJICHTa CAMOCTOATENBHO paboTaTh
C IUTEpaTypoil, aHATM3UPOBATh TOCTABJICHHYIO 33/1a4y C TOUKU 3pEHHS COBPEMEHHOM (pU3UKH.

Lenpro 1a00OpaTOPHBIX 3aHATUH TS CTYIEHTOB, IPUCTYNAOIIUX K H3yYSHHIO Kypca, siBisercs: 1)
3HAaKOMCTBO C 0a30BbIMM IMOHATHUAMHU Kypca; 2) MpHOOpETeHHE HaBBIKOB paOOThI C M3MEPUTEIbHBIMU
npubopamu; 3) BEIpaOOTKa YMEHHUSI CAMOCTOSATEIIEHO TIPOBOJUTH SKCIIEPUMEHT; 4) OBJIAIETh METOAUKAMU
u3MepeHus: GU3NUECKUX BEITHUUH.

Kpurepuu onenku: bamipHas CTpyKTypa OLIEHKH paclucaHa B yueOHO-METOAUYEeCKOM kapre. PyOexHas
aTTecTalys MPOBOJUTCS B BHJIE KOMIIBIOTEPHOIO TeCTUpOBaHMs. Kax/blil TeCcT copepxuT 25 BONMpocoB
(Bec xaxxoro Bompoca -1 6amn).

8.3.2.Bomnpockl K J1a00paTOPHBLIM PadoTaM 10 MeXaHHKe.
Ne 1. MerpoJiornyeckasi aTrecTaliusi MeTOAMKH H3MEPEeHHUs1 JINHEHHbIX Pa3MepoB Teal. Y4er
CHCTEeMATHYeCKOIl 1 HHCTPYMEHTAJIbHOM NOrpelHocTeil.
1.1. HapucoBaTh J1Be cXeMbl H3MEPEHHI, UCTIOIb30BaHHbIE B paboTe, MOANUCATh UX
Ha3BaHue. KakoBa MeTOaWYeCKast MOTPEIIHOCTh B KX I0M U3 cXeM (BBIBOJ (hopmyi).
1.2. 3anucatb popMysbl CpeAHEKBAIPATUYHOMN MOTPEUTHOCTH U TOBEPUTEILHOTO HHTEpBAJIa
1 00beMa.
1.3. Kak onpenensiercst abCOMOTHAsI TOTPELIHOCTH?
1.4. Jlath onpeneneHrne CUCTEMAaTUYECKUX U CITy4alHbIX MOTPEITHOCTEM.

Ne 2. M3yuyeHue 3aKOHOB NPSAMOJIHHEHHOT0 IBUKEHHSI B M0J1€ TAKECTH HA MAllIMHe
ATByna.

2.1. 3anucarb cucteMy ypaBHEHUN ABUKEHHUS, BBIBECTH (POPMYITY AJI BEIUUCICHUS
YCKOpEHUs! CBOOOHOTO MaJIeHHs ¢ y4eTOM MOMEeHTa uHepuuu 01oka. (Hapucosats cxemy).
2.2. BriBecTu BbIpake€HHE JIsl MOMEHTa MHEPIIUH IMCKa Macchl M U paauyca R
OTHOCHUTEIIBHO OCH, IIPOXOALICH Yepe3 LEHTP AUCKA NEPIECHAUKYIISIPHO €TI0 IOBEPXHOCTH.

Ne 3. MasitHuk MakcseJuia.
3.1. 3anucarh cucTeMy ypaBHEHUH JBH)KEHUS, BBIBECTU pabouyro GopMyIty st
BBIYMCIICHHS] MOMEHTA MHEPLIMK MasTHUKA MO pe3ysibraTam onbiTa. (HapucoBaTs cxemy).
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3.2. 3anucarh U MOSACHUTH BBIPAKEHUE JJIsl TEOPETUUECKOTO BBIYMUCICHUS MOMEHTA
WHEPIMU MasTHUKa MakcBea.
3.3. 3anucarb 3aKOH COXpPAHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 MPOBEPKHU.

Ne 4. U3yuenne koJjie0aHN MATEeMATHYECKOT0 U (PU3MYECKOT0 MasiTHUKOB.

4.1. BeiBectu hopmyiry 11 neproja Koyie0aHuii MaTeMaTHYeCKOro MasiTHUKA.

4.2. BeiBectu opmyity A eproaa KonebaHuid GU3nIecKoro MasiTHUKA.

4.3. Jlath omnpejiesieHre MPUBEICHHON JUTMHBI U IIEHTPa Ka4aHus GU3UIECKOTO MasTHUKA.

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

5.1. BeiBectu hopMyity st ONIpeIeTICHUSI MOMEHTA HHEPIIUU TBEPOTO TeJa Yepe3 ero
Nepuo.T KOJeOaHMi.

5.2. JlaTb omnpeziesieHUE IIIaBHBIX OCEHl MHEPILIMH Tea.

5.3. Uemy paBeH MOMEHT HHEPIMH Ky0a OTHOCUTEIHHO OCH, IPOXOSIICH Yepe3 0OJHO U3 €ro
peoep.

Macca ky6a M, ctopona — a.

5.4. Jlatb omnpesesieHne TEH30pa HHEPIUH TeJla, 3aucaTh ero oOui BU/I.

Ne 6. UzyueHne 3aKOHOB BpaliaTeJIbHOIO IBMKeHHUs1 HA MasiTHUKe O0epOexa.
6.1. 3anucarb cucteMy ypaBHeHU ABMkeHUs sl MasTHUKa OGepOeka. (Hapucosath
cxXemy).

6.2. ChopmynupoBats Teopemy lllteiinepa.

6.3. 3anucarb 1 000CHOBAThH BBIpAXKEHHE JIJIsI MOMEHTA HHEepLUHU MasTHUKa O0epOeka.

Ne. 7. U3yueHue TpeHHs NPU KAYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jdate onpenenenue ko3huimeHTa TpeHns kaueHus 1 kodddumenta TpeHns
CKOJIBKCHUSI.

7.2. BeiBectu pabouyro Gpopmyiy i KodQPHUIMEHTa TPEHUs KaueHusl.

No, 8. UccienoBanue CTOJIKHOBEHUSI IAPOB.

8.1. Jlate onpenenenue kodduimeHTa BOCCTAaHOBICHHS.

8.2. BoiBecTH BhIpa)keHUE AJIs1 CKOPOCTH IIapa Yepe3 Yroi OTKIOHEHHS.

8.3. BoiBecTH BeIpakeHUE )i OTEHIIMAIbHON SHEPTUH J1e(hOpMalliy U CUJIBI YIPYTOTro
ylapa 4epe3 yroa OTKJIOHEHHUSI.

Ne. 9. Onpenesnenne CKOpOCTH MOJIETA CHAPAAA METOAOM KPYTHJIBHOIO
0aJNIMCTHYECKOr0 MasiTHUKA.

9.1. JlaTh onpeneneHrne MOMEHTa UMITYJIbCa YaCTHUIIBI (HAPHCOBATh TPUMEp, YKa3aTh
HalpaBJIeHUE BEKTOPOB.)

9.2. 3anucaTth MOMEHT UMITYJIbCA OJJHOPOJIHOTO CTEP:KHsI Macchl M u anuHbI L,
BPAIIAIOIIErocsl ¢ YIJI0BOH CKOPOCTBIO (0 OTHOCUTEIBHO OCH, IPOXOAIIEH Yepe3 OuH U3
€r0 KOHIIOB U MEPIECHINKYISIPHOW CTEPIKHIO.

9.3. BeiBectu pabouyto GopmyIty JUIsi CKOPOCTH IYJIH.

Ne 10. M3y4yeHune BbIHYKICHHOI Npeneccuy rTHPOCKOIa.

10.1. Yro Ttakoe rupockonuueckuit apdexr?
10.2. BeiBectu ¢hopmysy ISl yTIAOBOM CKOPOCTH MPEIIECCHUH.



Ne 11. TouyHoe B3BelIIBaHUE.

11.1. HapucoBatb 1 3aniucaTh COCTABIISIFOLIUE CHIIBI TSKECTH.
11.2. laTe onpeienieHue 4YyBCTBUTEILHOCTH AHAIMTUYECKUX BECOB.
11.3. BeiBecTH BhIpaskeHHUE AJI1 YYBCTBUTEIHLHOCTH BECOB Uepe3 Yroi u3ruda Kopomsicia 3.

8.3.3. [IpuMepHBbIii nepevyeHb TecTOB /Uisl 1 pydekHoi aTTecTauuu (aTTeCTAIIMOHHAS
NUCHMEHHAs] KOHTPOJIbHAS PadoTa) no aucuuiinHe «Pusuka»

Yro nzydaer Gpusuka?

[Tpupony B3auMoaeHCTBHS (HU3HYECKHUX TEI
CaoiicTBa MaTepuu.

CoiicTBa MaTtepuu 1 (OPMBI €€ JTBIKCHHS

Yro Ttakoe qBMKEHUE?

CBoiicTBO MaTepuu

CBoiiCTBO MaTepuu ¥ crocol ee CyIEeCTBOBaHUS
Crioco0 ee cyIriecTBOBaHUSA

Ha3zoBute nocienoBaTebHO JTalbl (PU3MUECKOrO UCCIICIOBAHMS:
HabnroneHue — runoresa — 5KCIEPUMEHT — TEOPHS
HaGmonenne — runoresa - TeOpHs — SKCIEPHUMEHT
HaGntonenue — Teopus — runoTes3a — SKCIepUMeHT

Yro uzyvaer MmexaHuka?

3aKOHBI ABHKEHUS

[Ipocreiimme GopMbI IBHKEHUS MAaTCPUN

[TpudMHEI TOTO WM UHOTO XapaKTepa JBMKCHUS Tella

Kunematuka pemaer 3agauy:

OmnpeneneHus CKOPOCTH Teja B J1F000 MOMEHT BpeMEHH

OmnpeneneHne KOOPIUHATHI TeNA B JIFOOOH MOMEHT BPEMEHU

+OnpeneneHre CKOPOCTH Tella U €ro KOOPIAUHATHI B JTF000 MOMEHT BpeMEHH

Yro Takoe MaTepuanbHas Touka?

Nneanu3zupoBaHHOE TEN0, UCIOJIB3YEMOE MTPH PELIEHUH (PU3HUECKUX 3a7a4

W neanusupoBaHHOE TENO, pa3MepaMH KOTOPOTO B YCIIOBHUSX JAHHOM 3a7jaudl MO>KHO NpeHeOpedb
PeanbHO cymecTBytomee GU3N4ECKOE TENO

Yro coboii mpeacTaBisieT cucreMa orcyera?

[TpsMOYTONBbHYIO 1EKapTOBYIO CUCTEMY KOOPAMHAT

OTO cucTeMa, CBA3aHHAs C HEKUM TEJIOM, OTHOCHUTEIFHO KOTOPOTO MBI pacCMaTpUBaeM JIBUKECHUE
OHa cOoCTOUT U3 Tella 0TCUYETa, CBSI3aHHON C HUM MPSIMOYTOJIbHOMN IEKapTOBOM CUCTEMOM KOOpAUHAT U
nprudopa, MO3BOJIAIONIETO BECTH OTCYET BPEMEHU

B xakux ciaydasx 4MCIIEHHOE 3HaYE€HHE MyTH U MOAYJIb IMEPEMEIIECHUS COBNAAA0T?
Bcerna

B ciyuae, korja Teno ABUKETCS MO MPSIMOM JTMHUN

Huxkorna

32



[Tpobexas 1o B3eTHOU Nojoce paccrostaue B 1,1km, camoner npuobpen ckopocts 110 m/c. Cuntas
JBM)KEHUE PAaBHOYCKOPEHHBIM, OIIPEENIUTe BpeMsl pasoera.

10c

30c

+20c

JIBM>KeHHE JBYX BEJIOCUTIEANCTOB 33J]aHO ypaBHEHUsAMU: X1 = St, xo=150-10t. Onpenenure Bpems ux
BCTpEYH.

10c

15¢

25¢

JIBM>KeHHE JBYX BEJIOCUTIEANCTOB 3aJ]aHO0 ypaBHEHUsAMU: X1 = 5t, x,=150-10t. Onpenenure koopaUHATY
MeCTa UX BCTPEUH.

45M oT Havasa JBM)KEHUS TIEPBOTO BEIOCHUIIEINCTA

50M oT Havasa IBMXKEHUS IIEPBOT0 BEIOCUTICANCTA

15M oT Havana ABMKEHUS MIEPBOTO BEJTOCUIIEANCTA

Kak HanpaBieH BEKTOp YIJIOBOM CKOPOCTHU B Cily4ae KPUBOJIMHEWHOTO IBUKEHUS?
ITo kacaTenbHON K OKPY>KHOCTH, [0 KOTOPOM JIBUXKETCS TEJIO0

Ero nanpaBneHue onpenensercs «IpaBuioM OypaBurKa

Bronb paanyca K HEHTPY OKPYKHOCTH

Bo ckonbko pa3 nepuoa oOpaiiieHrss MUHYTHOM CTpesiKy OO0JIble Mepruoia O0OpaleHus: CeKyH THON
CTpPEJIKH?

B 2 pa3a

B 10 pa3

B 60 pa3

HpOI[OJ'DKI/ITe q)OpMyJ'II/IpOBKy IEPBOro 3aKOHa Hrrotona: Teno COXPAHACT CBOKO CKOPOCTb HeH3MeHHOfI,
€CJIn

€To pacCMaTpuBaTb OTHOCUTCIILHO HHECPHHUAJIBHBIX CUCTCM OTCYCTA, B KOTOPBIX Ha HET'O HC ﬂeﬁCTBYIOT
APYTrue CUJIbl NI UX JIEUCTBUSA KOMIICHCHUPYCTCA

OHO OIBUXKCTCA B SaMKHYTOﬁ CUCTCMC

HUYTO HC MEIIACT €ro ABUXKCHUIO

YckopeHue, KOTopoe IpUoOpETaeT OAHO TENI0, B3aUMOJEHCTBYS C APYTUM TEJIOM, 3aBUCHT:

TOJIBKO OT CBOMCTBA T€JIa, BBI3bIBAIOILIETO B3aUMO/ICHCTBHE

TOJIBKO OT PACCTOSTHUSI MEXY B3aUMOJACHCTBYIOIIIUMHU TEIaMH M CKOPOCTH UX OTHOCUTEIHHOTO
JIBUKCHUS

OT CBOMCTB 3TOT0 T€Ja, OT CBOMCTBA TEJIa, BHI3BIBAIOIIETO B3aUMOCHCTBUE OT PACCTOSIHUS MEXKIY
B3aUMO/ICHCTBYIOIIMMU TEIAMH U CKOPOCTH UX OTHOCUTEIIBHOTO JBUKEHUS

Macca nocTosiHHas CKalsipHasi Benu4uHa (MpoJonkuTe (pasy)

BCerna

€CJIM TEeJIO ABUXKETCSI CO CKOPOCTHIO 3HAUUTENILHO MEHBIIIE CKOPOCTU CBETA
OHA M3MEHSETCS B 3aBUCHMOCTH OT XapaKTepa JABMIKEHUS Tela

Bbapon MroHXTay3eH yTBEep/Iajl, 9TO BBITAIINI caM ceOst u3 00J10Ta 3a BOJIOCH. Bo3MOXKHO 71 3T0?
Bo3Mo0HO, HO OOJIEHO

B03MO0HO IIpH OINIpEEIEHHBIX YCIOBUAX

HEBO3MOIKHO HHKOT'Ia
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Ompenenure yCKOpeHHe CBOOOIHOTO MaICHHS Ha BBICOTE PABHOM MOJOBUHE panyca 3eMIIH.
g/2

4 9/9

29,

rze § — yCKOpeHHe CBOOOHOTO MajieHus Ha TOBEPXHOCTU 3eMITU

Yckopenue cBOOOIHOTO MaJICHUS 3aBUCUT

OT PACCTOSTHUS MEXKTy IEGHTPOM 3eMITH M MECTOM €T0 ONPEIEIICHHUS, TeorpaUIeCKON MUPOTHI
MECTHOCTH M IIJIOTHOCTH 3eMJIM B JAHHOM MECTE

0T TeorpadUuecKoi MUPOTHI MECTHOCTH U PACCTOSIHHSI MEXKIY IICHTPOM 3E€MJI U MECTOM €T0
OTpeICIICHUS

SIBISCTCS TOCTOSSHHOM BETUUNHOMN

[Ipon3BoHas OT UMIyJIbCa TeJla 10 BpEMEHHU paBHA T€OMETPUUYECKON CyMME BCEX CHUIL,
JEUCTBYIOIMX Ha JaHHOE TeJI0. DTO GOpMYIHPOBKa

3aKOHAa COXPAaHCHUA UMITYJIbCa

nepBoro 3akoHa HeroToHa

BTOPOro 3akoHa HeroToHa

JIBUKeHHe MaTepHallbHON TOUKH ONMCHIBACTCS ypaBHEeHHeM X=>5-8t+4t2. Onpenenure ee MMIyibC yepes
2c, IpUHSB €€ Maccy paBHOM 2 K.

16xT M/c

10xrm/c

0 krm/c

HJI?I KaKuXx TEJI CIIPpaBCaJIMB 3aKOH BCGMI/IpHOFO TATOTCHUA:

JJIs BCEX TCJI

AJIg T, PasSMEPLI KOTOPBIX 3HAYUTCIIbHO MCHLIIC PACCTOSAHUSA MCKIY HUMHA
TOJIBKO JJIA IIJIaHET COJIHEYHOM CHCTEMBI

Cuia rpaBUTallMOHHOTO B3aMMO/IEHCTBHS MEX/y TeJIaMU MaccaMHt 10 1 Kr Kax1oe Ha paccTosiHuM R
paBHa F. Yemy Oyzer paBHa cujia rpaBUTAllMOHHOTO B3aUMOJIEHCTBUS MEX/y T€JIaMH MaccaMu 2 KT U
KT, HAXOAIIMMHUCS Ha TOM K€ paccTossHuM R npyr ot apyra?

F

4F

2F

CI/IJ'Ia, BO3HHKAOM@AA MCXKAY TPYHIUMUCS TOBCPXHOCTAMU TCJI, HA3bIBACTCA
CWJION TPEHUS Ka4eHMUsI

CUJIOW TPEHUS

CHJION CyXOI'O TPEHHUS

Cuna, BO3HMKarOIIast IpU IBUKEHUH TBEPJOTO TEa B JKUJKOCTH, HAa3bIBAETCS
CUJIOW BHYTPEHHETO TPEHUS

CUJION KUJKOIO TPEHUS

CUJIOW TPEHUS

CnpaBennuBbl 3ak0HBI HbIOTOHA B cHCTeMax OTcYeTa, cBsi3aHHbIX ¢ ConHieM?

OHu cripaBeUIMBBI BCeT1a

Her, Tak kak oTHOCcHTenbHO COMHIIA TUIAHETHI ABMKYTCS 110 KPUBOJIMHEHHBIM TPACKTOPHUSIM
MoryT BBINOJHATHCS MPU ONPENETEHHBIX YCIOBUSIX
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B pe3ynbTaTe 3amepa mTaHreHIMPKYJIEM IMHBI PEIMETa MOJIyYEHbI cieayronme pe3yiasrarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHO cpeaHee apuMETHUECKOE 3HAUCHUE JJIUHBI 3TOTO
npeaMera?

11,07

11,05

11,06

B pe3ynbprarte 3amepa MTaHTeHUUPKYJIEM JUIMHBI IPEIMeETa MOIY4YeHbl clieyomue pe3yiabTarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHa aOCOJIOTHAS MOTPEIIHOCTh U3MEPECHHI?

0,01

0,05

0,03

B pe3ynbprarte 3amepa ITaHTEHIUPKYJIEM JUIMHBI IPEAMETa MOIY4YeHbI ciieayomue pe3yiabTarsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHO cpeaHee apupMeTHIECKOE 3HAUYCHUE JJTMHBI ATOTO
npeameTa?

10,07

10,09

10,10

B pe3ynbrate 3amepa mTaHreHIUPKYIeM JUTHHBI IPeIMeTa MOIy4eHbl cleayronue pe3yabtatsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHa aOCOIIOTHAS MOTPEITHOCTH U3MEPCHHIA?

0,04

0,05

0,03

B pesynbprare 3amepa mTaHTeHIIMPKYIEM JUTMHBI IPEAMETA MOTYyUeHBI clienytomue pe3ynbrarsl: 11,15
11,10 11,05 10,95 11,15 11,10. Yemy paBHa aOCOIOTHAs MOTPEIIHOCTh U3MEPEHUI?

0,01

0,05

0,03

B pesynbrare 3amepa mTaHTeHIIMPKYIEM JUTMHBI TPEAMETA MOTYyUEHBI clienytomue pe3yabrarsl: 11,15
11,10 11,05 11,25 11,15 11,10. Yemy paBHO cpeaHee apudMeTHUecKOe 3HaYeHNE ATTHMHBI 3TOTO
npeameTa?

11,13

11,05

11,15

B pesynbraTe 3amepa mTaHreHIUPKYJIEeM JUIMHBI TPEAMETA MOJTYyUEHBI clenytomue pe3yabrarsl: 11,15
11,10 11,05 11,25 11,10 11,15. Yemy paBHa aOCOJIOTHAS MOTPEIIHOCTD U3MEPEHHI?

0,01

0,05

0,03

TCHO, HMCIOIICC OCh BpalllCHUA, HAXOJUTCA B paBHOBCCHUU TOr' A,

Korja Ha HETO HE JIGfICTByIOT HUKAKHUEC CUJIbI

Koraga CHJIbI ,Z[CI>'ICTBYIOT, HO UX JICHCTBUE CKOMIICHCHUPOBAHO

Koraga aﬂre6panqecxaﬂ CymMMa MOMEHTOB BCEX CHII, JleflCTBYIOIIIPIX Ha JaHHOC TCJIO, paBHA HYIIIO

HpI/I IMPOBEPKE OCHOBHOI'O YpaBHCHUA TWHAMHUKU BPAIIATCIbHOI'O ABMXKXCHUSA U3MCHACTCA MOMCHT CUJIBI.
Yto saBiseTCA IICUYOM CHIJIBI, co3z1a10meﬁ IIaHHLIﬁ MOMECHT?
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JUTMHA HUTH
paauyc 0J0Ka, yepe3 KOTOpbIil MepeKUHYTa HUTh
paanyc IKUBa

Kakum 00pa3oM MOKHO M3MEHUTh MOMEHT CHIIbI B MasiTHUKe OOepOeka?
M3MECHEHUEM MAacCChl Ipy3a Ha Yalleyke

3aMEHOH LIKKUBA

U3MECHEHUEM MAacChl I'Py3a Ha YalleuyKe H 3aMEHOM [IKHBa

Urto obsagaeT MOMEHTOM HHEpLIUK B MasiTHUKEe O0epoeka?

rpy3 Ha YaIike

BpAIlAIOIIMECs TPY3bl HA CTEPHKHSIX

B JIaHHOM yCTaHOBKE HET 3JIEMEHTOB, 00J1aJal0UX MOMEHTOM UHEPIUU

Kak MO’XHO M3MEHUTh MOMEHT HHEPIMU B MasTHuKe ObepOeka?
HEepPEMELICHUEM YEeThIPEX IPY30B BJIOJIb CTEPIKHEH

M3MCHEHHEM T'py3a Ha YalleukKe

3aMEHOM OJTHOTO LIKKUBA JPYTUM

B kakux enqununax uzmepsercs yckopenue B cucreme CHU?
cm/c?

M/C
M/c?

1 HeroTOH — eTuHUIIA CHITBI TIPEJICTABIISIET COO0M
KI/M'C

Kr-Mm/c?

KI-M/C

1 HeroTOH — etuHUIIA CHITBI TIPEJICTABISIET COO0M
KI/M

+ Kr-m/c?

KI-M/C

1 Hpr0TOH — euHUIA CUJIBI IPENICTABISIET OO0
KI/M

KI-M/C?

M/c

B kakux enuHuiax uzMepsiercs yckopenue B cucreme CHU?
cm/c?

m/c3

+ Mm/c?

B kakux equHuUIax uzMepsercs yckopenue B cucteme CI?
cM/c

M/c
m/c?

[Tpu nmpoBepke OCHOBHOTO ypaBHEHUS JHHAMUKH BPAIIATeILHOTO IBHKECHUS H3MEHSACTCS MOMEHT CHUTBI.
Yto ABISETCS IUIEUOM CHJIIBI, CO3MAIONIEH JaHHBIH MOMEHT?

IUIMHA HATH

araMeTp OJI0Ka, Yepe3 KOTOPHIi MEPEKUHYTa HUTh
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paguyc mKUBa

[Ipu nmpoBepke OCHOBHOT'O YpaBHEHUSI JUHAMUKH BPAILIATEILHOTO ABUKEHUS U3MEHSAETCS MOMEHT CHUJIBI.
Yto gBNsAETCA IJISUOM CHIIBI, CO3Jaf0Iel JaHHBIM MOMEHT?

TUAMETP HUTH

paauyc 06110Ka, yepe3 KOTOPBIN MEePEKUHYTa HUTh

paauyc UIKuBa

Cuna, BO3HUKAIOIIAsi MEXAY TPYIIUMHUCS TOBEPXHOCTSIMU TE€J1, Ha3bIBAETCS
CWJION TPEHUS Ka4CHMUS

CUJION KUJKOI'O TPEHUS

CHJION CyXOrO TPEHUs

Cuna, BO3HMKaIOIIast IPU IBUKEHUU TBEPJOTO TENA B )KUAKOCTH, HA3bIBACTCS
CUJIOW BHYTPEHHETO TPEHUS

CHJIOH JKHJKOTO TPEHUS

CUJIOW CyXOI'O TPEHUs

CrnpaBennuBbl 3akoHbl HbIOTOHA B cucTeMax OTcyeTa, cBsi3aHHbIX ¢ ConHieM?

Huxorna

Her, Tak kak otHOCcHTenbHO CONHIIA TUIAHETHI ABUKYTCS 110 KPUBOJIUHEHHBIM TPACKTOPHUSIM
MoryT BBIIOJHATHCS NPU ONPEIEIECHHBIX YCIOBUSIX

CrnpasennuBbl 3akoHbl Hpl0TOHA B cucTeMax oTcuera, cBsi3aHHbIX ¢ ConHuem?

CripaBeasiuBbI B pa3HOE BpeMs roja

Her, Tak kak oTHOcUTENbHO COJHIA IUIAHETHI ABMXKYTCS 110 KPUBOJUHENHBIM TPaCKTOPUAIM
MoryT BBIIOJHATHCS MPU ONPENEIECHHBIX YCIOBHIX

YckopeHue cBOOOIHOTO NaIeHUs 3aBUCUT

OT PACCTOSHUS MEX/TY LIEHTPOM 3eMJITH H MECTOM €T0 OIpEeIeIeHuUs, reorpaduIecKoi UpOTHI
MECTHOCTH U IUNIOTHOCTH 3€MJIM B JAHHOM MECTE

0T reorpaduyecKoi MUpPOThl MECTHOCTU U PACCTOSIHUS MEXKIY LIEHTPOM 3€MJIM U MECTOM €ro
onpenencHus

OT BPEMEHH CYTOK

[Ipon3BoHas OT UMIyJIbCa TEJa 0 BPEMEHH paBHA T€OMETPUUYECKON CyMME BCEX CHUII,
JeUCTBYIOIUX Ha JaHHOE TeJI0. DTO GOpMYIHPOBKa

3aKOHAa BCEMHUPHOI'0 TATOTCHUA

nepBoro 3akoHa HeroToHa

BTOpOro 3akoHa HproToHa

[Ipon3BoHas OT UMIyJIbCa TeJa 0 BPEMEHH paBHA T€OMETPUUYECKON CyMMe BCEX CHUII,
JeUCTBYIOIUX Ha JaHHOE TeJI0. DTO GOpMYIHPOBKa

3aKOHAa BCEMHUPHOI'O TATOTCHUA

TpeTbero 3akoHa HproToHa

BTOpOTo 3akoHa HproToHa

8.3.4. IlepeyeHb BONPOCOB /1Jis1 2 pyOeKHOI aTTecTanuu (aTTecTallHOHHAS
NUCHbMEHHAs] KOHTPOJIbHAS padoTa) no aAucuuivinie «Ousnka»

Baok 1.
28. DNeKTpUYECKUH 3apsii U ero CBOWCTBA
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

B3aumonerictsue 3apsinoB. 3akoH Kynona.
DnekTpuyeckoe noJie. HanmpsikeHHOCTh MoJis.
Cynepno3zunuus nozieit. [lone aumorns.

JInaun HanpsxkeHHocTH. [IoTok BekTopa HanpsixkeHHOCTH. Teopema ["aycca.
PaboTta cuit 3eKTpoCTaTuYecKoro moJs.
TToTenmnuann.

[Tosie 6eckoHEUHOW OTHOPOAHO 3apSKEHHOM IIOCKOCTH.
[Tone 1ByX pa3sHOMMEHHO 3apsKEHHBIX IIOCKOCTEH.
[TonsipHble U HEMOJISIPHBIE MOJICKYJIBI.
[Tonsipuzanus qu31EKTPUKOB.

Cunbl, eiCTBYIOIIME HA 3apsijl B TUAIEKTPUKE.
CerHeTosIeKTpUKH.

[IpoBOAHMK BO BHELIHEM 3JIEKTPUYECKOM IIOJIE.
DIJIEKTPOEMKOCTb.

Konpaencaropsi.

[locnenoBarenpHOE COETMHEHUE KOHAEHCATOPOB.
[TapannenbHoe coeMHEHNE KOH/IEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

DHeprus EeKTPOCTATUYECKOTO TOJIS.

[TocTOAHHBIN IEKTPUUECKUN TOK.
DNEeKTPOABUKYILAS CUTIA.

3akoH Oma. ConpoTHUBIIEHHE TPOBOJIHUKOB.
[lepBoe mpasmio Kupxroda.

Bropoe npasuno Kupxroda.

MomHoCTh TOKA.

3akon J[xoynsa-Jlenna.

Baoxk 2.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

B3anmopeiicTBre TOKOB.

MarnuTHO€ nosie.

3axoH buo-Casapa-Jlannaca.

MarauTHO€ 10JI€ B BELIECTBE.

Teopema ['aycca st BEKTOpa MarHUTHOM MHTYKIIUU.
HarnpsikeHHOCTh MarHUTHOTO MOJIS.

3akoH Amriepa.

Cuna Jlopenna.

Pabota, coBepiaemasi mpu nepeMeIneHn TOKa B MAarHUTHOM TI0JT€.
Knaccudukanmsi MarHeTUKoB.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

Toxu ®yko. SIBaeHNE CaMOMHAYKIIUH.

DHeprusi MarHUTHOTO MOJIl.

[Ipupona HocuTENEl TOKAa B METAJLIaX.
Jucconmanust MOJIEKYJ B paCTBOPAX.

DIIEKTPOJIH3.

IlepBeriit 3akon Dapanes.

Bropoii 3akon dapanes.

Buzel razosoro paspsiaa.
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8.3.2. [IpuMepHbIe TecThl 1Jisl 2 pyOekHOM aTTecTalMu (ATTECTAIMOHHASI MMChbMEHHAsN
KOHTPOJIbHAS padoTa) no JucHUIIuHe «DPu3uKay»

JIBa HICTOYHHMKA UCITYCKAIOT AJIEKTPOMATrHUTHBIE BOJIHBI C YACTOTOM 5¢10%I'1; ¢ 0IMHAKOBBIMH
HavyansHbIMH (pazamu. MunumMyM uaTepdepeHiun Oyner HabI0aThCs, €CITM MHHIMAITbHAS Pa3HOCTh
xo/1a Oyzer paBHa

0,3 MKM

0,6 MKM

1 MKM

JIBa HICTOYHHMKA UCITYCKAIOT AJIEKTPOMATrHUTHBIE BOJIHBI C YACTOTOM 5¢10%T'11 ¢ otMHAKOBBIMU
HavalbHBIMH (hazamMu. MuHuMyM uHTEpdepeHnnu OyneT HabIoaThCs, €CIM MUHUMAaIbHAs pa3HOCTh
xo/1a Oyzer paBHa

0,3 MKM

6 MKM

0.1 MxMm

JIBa MCTOYHHMKA HCITYCKAIOT JIEKTPOMATrHUTHBIE BOJHBI ¢ yacToToi 5¢10T1 ¢ omHakoBsIME
HavyanpHBIMH (paszamu. MuHuMyM unTepdepeHiuu Oyner HabI01aThCs, €CITH MUHUMAaIIbHAs Pa3HOCTh
xona Oyner paBHa

0,3 MKM

0,4 MKM

0,1 MxkMm

JlazepHblii JIyd KpacHOTO CBETA MajaeT Ha JU(pakinoHHyo pemeTky (50 mrpuxoB Ha 1 Mm). Ha skpane
Ha0JII0TaeTCs cepusi KpacHBIX MATeH. Kakne n3aMeHeHUs TPOU30H YT Ha SKpaHe MU e¢ 3aMCHE Ha
apyryto audpakiuonnyo pemetky (100 mrpuxos Ha 1 Mm)?

KapTHUHA HE U3MCHUTCS

[[EHTPATBHOE MSATHO UCYE3HET, PACCTOSHUE MEKY OCTAIbHBIMA CHUMMETPUYHO PACTIOTI0KEHHBIMU
MATHAMU YBEITUIHTCS

[EHTPATBHOE TMSATHO HE CMECTUTCSA, PACCTOSTHUE MEXKAY OCTaIbHBIMUA CUMMETPUYHO PACTIONOKEHHBIMU
MATHAMU YBEITUIHTCS

JlazepHsblil 1yd KpacHOTO cBeTa NajaeT Ha AudpakiunoHHyto pemierky (40 mrpuxos Ha 1 mm). Ha akpane
HabmroaeTcs cepus KpacHbIX IsATeH. Kakue n3MeHeHus Mpou30i1yT Ha SKpaHe IpU ee 3aMeHe Ha
Ipyryro audpakuuoHHyro pemerky (80 mrpuxos Ha 1 Mmm)?

KapTHUHA HE U3MEHUTCS

LEHTPAJIBHOE MATHO UCYE3HET, PACCTOSHUE MEKTY OCTAIbHBIMH CHUMMETPUUYHO PACOI0KEHHBIMU
IIATHAMU YBEITUYHTCS

LEHTPAJIBHOE MATHO HE CMECTUTCS, PACCTOSTHUE MEXKIY OCTaJIbHBIMU CUMMETPUYHO PACIOI0KEHHBIMU
IIATHAMU YBEITUYHTCS

JlazepHblii Tyd KpacHOTO CBeTa MajaeT Ha JU(pakunoHHYI0 pemeTKy (40 mTpuxoB Ha 1 MM). Ha skpane
HabJto1aeTcs cepusi KpacHbIX MsiTeH. Kakue n3aMeHeHns Npou30iayT Ha SKpaHe MpH ee 3aMeHe Ha
APYTyo TU(paknoHHYIO pemeTKy (80 mTpuxoB Ha 1 Mm)?

KapTUHA W3MEHUTCA

LEHTPAJIBLHOE MATHO UCYE3HET, PACCTOSHUE MEXK]Ty OCTAIbHBIMU CUMMETPUYHO PaCIOJIOKEHHBIMHU
MATHAMU YBEJTUUYUTCA

+1IEHTPAIBHOE MATHO HE CMECTUTCSI, PACCTOSIHUE MEKIY OCTAJIbHBIMA CUMMETPUYHO PACIOI0KEHHBIMU
MATHAMU YBEJTUUYUTCA
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Jla3epHblii JTyd 3€JICHOTO CBETa MajgaeT Ha AU(paKkLuOHHYIO0 pemeTky. Ha skpane HabmonaeTcs cepust
3eJeHbIX MATeH. Kak n3MeHnTCs KapTuHa Ha SKpaHe [IPU 3aMEHE JJAHHOTO JIA3EPHOTO JIy4ya Ha Ja3epHbIH
JIy4 KpacHOro 1sera?

KapTUHA HE U3MCHUTCS

HCHTPAJIBHOC IIATHO HC CMCCTUTCH, paCCTOAHNUEC MCIKAY OCTAJIbHBIMU CUMMCECTPUYIHO PACIIOJIOKCHHBIMU
MSATHAMH YBEITHYHUTCS

HCHTPAJIBHOC IIATHO UCYEC3HCT, paACCTOAHNUEC MCIKAY OCTAJIbHBIMU CUMMETPUYIHO PACIIOJIOKCHHBIMU
MSATHAMH YBEITHYUTCS

JlazepHblii J1yd 3e€HOr0 cBeTa NajaeT Ha AudpakunoHHyro pemeTky. Ha skpane nabntogaercs cepus
KpacHbIX msaTeH. Kak u3MEHUTCs KapTUHA Ha SKpaHe P 3aMeHe JaHHOTO JIA3€PHOTO JIyda Ha Ja3epHbIN
JIyY 3€JIEHOTO 1[BeTa?

KapTUHA HE U3MEHUTCS

LEHTPAJIBHOE MATHO HE CMECTUTCSA, PACCTOSIHUE MEXKAY OCTaIbHBIMU CUMMETPUYHO PACTIONOKEHHBIMU
MATHAMU YMEHBIITUTCS

LEHTPATBHOE TMSATHO UCYE3HET, PACCTOSHUE MEKY OCTAIbHBIMH CHUMMETPUYHO PACHIOTI0KEHHBIMU
MATHAMH YBEJIUYUTCS

®oToTOK HackIIIeHUs IpU GoTod(h(eKTe C yMEHBIICHHEM MTaJJAf0IIEro CBETOBOT'O TIOTOKA
yBEJIMYNBACTCS

YMEHbILIAETCS

HE U3MEHseTCs

®oTtoTok HacklmeHus npu GoTorddexTe ¢ yBeTndeHHeM MaJarollero CBETOBOro MOTOKa
YBEITUYUBACTCSA

YMEHBIIAETCS

HE U3MEHSIETCS

Buemnwnii porosddext — sto

nouepHeHne (HOTOIMYIbCUU TIOJT ACHCTBUEM CBETA

BBIPBIBAHUE JICKTPOHOB C MOBEPXHOCTH METaJlIa TIOJ] ICWCTBUEM CBETa
CBEUCHHE TeJIa B TEMHOTE

Bueurnuit poroaddext — 1o

BBIPBIBAHUE JICKTPOHOB C MMOBEPXHOCTH aHO/Ia

BBIPBIBAHUE JICKTPOHOB C MMOBEPXHOCTU METAJIIA MO/ JICHCTBUEM CBETa
CBCUCHHE TeJIa B TEMHOTE

[Tpu uccnenoanun Gororddexra A.I'.CTONETOB BBISICHUI, YTO

sHeprus GoToHA MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa

BEIIIECTBO TOTJIONIAET CBET KBAHTAMHU

(OTOTOK BO3HUKAET MPHU YACTOTAX MAIAIOIIET0 CBETA, MPEBBIIAIOIINX HEKOTOPOE 3HAYCHHE

ITpu uccnenoBanuu poroddpdexra A.I'.CTOaETOB BBISICHUI, YTO

sHeprus GoToHa NPSMO MPONOPIHOHAIbHA YaCTOTE CBETa

BELIECTBO U3JIyYaeT CBET KBAaHTAMHU

(OTOTOK BO3HUKAET MPHU YaCTOTAX Ma/Ia0IIEro CBeTa, MPEBBIIAIOIINX HEKOTOPOE 3HaYeHHE

[Tpu uccnenoannu Gororddexra A.I'.CToIE€TOB BBISICHUI, YTO
sHeprus GoToHa MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa
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BEILIECTBO U3JIyYaET CBET KBAHTAMHU
HCITyCKaeMble 3apsiibl UMEIOT OTPULIATEIbHBIN 3HAK

[Tpu uccnenoanuu Gororddexra A.I'.CTOIETOB BBISICHUI, YTO
sHeprust GOoTOHA MPSMO MPOTMOPIIMOHATBHA YaCTOTE CBETA
BEIIECTBO MU3Ty4aeT CBET KBAHTaMHU

+HcITycKaeMbIe 3apsiabl UMEIOT OTPUIIATEIBHBIN 3HAK

[Tpu uccnenoBanuu poroddpdexra A.I'.CTO1ETOB BBISICHUI, YTO

sHEprus HOTOHA MPSMO MPOMOPIHMOHANBHA YaCTOTE CBETA

BEIIECTBO M3JTy4aeT CBET KBAaHTAMHU

BEJINYMHA UCITYIICHHOTO TEJIOM 3apsi/ia IMPOIOPIIMOHANBHA TTOTJIOIEHHON UM CBETOBOM SHEPTUU

B nnanerapHoii Mozienn aToma PUHUMAETCSI, YTO

YHCIIO0 3JICKTPOHOB Ha OpOUTE PAaBHO YMCIY IPOTOHOB B SiApe

YHCIIO 3JIEKTPOHOB Ha OPOUTE PAaBHO YUCITY HEUTPOHOB B sipe

YKCJIO HEUTPOHOB B SAPE PABHO CYMME YKCEJl 3JIEKTPOHOB HA OPOUTE U IPOTOHOB B SApE

B nnanerapHoil MosieM aToMa NPUHUMAETCSI, YTO

YHCIIO JIEKTPOHOB Ha OpOUTE PABHO YUCIY MPOTOHOB B SApE

YKCJIO MPOTOHOB B JIBa pa3a OoJibllIe Yynciaa HEUTPOHOB B siipe

YHCIIO HEUTPOHOB B SIAPE PABHO CyMMeE YHCEN SJIEKTPOHOB HAa OpOUTE M MPOTOHOB B sIApE

HJ'IaHeTapHaH MOJCJIb aTOMa 000CHOBaHA OIBITAMH 110
HMOHH3alIHU Ira30B

PACCCAHNUIO O-UaCTHIL

XUMHUYCCKOMY IMOJIYUCHHUIO HOBLIX BCUICCTB

[1nanerapHast Moziesib aTOMa 00OCHOBAHA ONbBITAMU 110
paccesHUIO B-4acTHIl

PaCCesIHUIO 0.-HaCTHIL

XMMHUYECKOMY ITOJIyYEHHIO HOBBIX BELIECTB

[TnanerapHas Moens aToMa 000CHOBaHA OMBITAMU TIO
paccesiHuIo [3-4acTuil

PACCEesHUIO 0.-HaCTHIL

(u3NYECKOMY NOJYUYEHHUIO HOBBIX BEIIECTB

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

IIOJIO’KUTEIBHO 3aPSHKECHHOE TEJIO MAJIBIX 10 CPABHEHHIO C aTOMOM Pa3MeEPOB
OTPULIATEIILHO 3apsHKEHHOE TEJIO MAJIBIX 110 CPAaBHEHUIO C aTOMOM Pa3MepoB

[Tpu u3yueHnu CTpoeHus: aToMa B paMkax Mojienu Pesephopaa Mosienbio sapa ciyKuT
ANEKTPUYECKN HEUTPAJIBHBIN 1I1ap

MIOJIOXKUTEIIBHO 3aPsKEHHOE TEJI0 MAJIBIX 110 CPABHEHUIO C aTOMOM Pa3MEPOB
OTPULIATEIILHO 3aPSKEHHOE TEJIO B MATh pPa3 MEHBLIE [0 CPAaBHEHHUIO C aTOMOM

CKOJIBKO (i)OTOHOB pa3quH0ﬁ YaCTOThI MOT'YT UCITYCKATh aTOMBI BOAOPOJa, HAXOAAIUECA BO BTOPOM

BO30YXJIeHHOM coctosiHuM Ez , cornacuo nocrynaram bopa?
1
2
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3

CKoybKO (POTOHOB PA3TMYHON YaCTOTHI MOTYT UCITYCKaTh aTOMbI BOAOPOAA, HAXOISAIIMECS BO BTOPOM
B030YyxJIeHHOM coctosiHuM Ez , cornacHo nocrynaram bopa?

1

5

3

CKo1bKO (POTOHOB PA3TMYHON YaCTOTHI MOTYT MCITYCKaTh aTOMbI BOIOPO/1a, HAXOISAIINECS BO BTOPOM
BO30Yy>KIeHHOM cocTosiHuM E2 , cormacHo nocrynaram bopa?

0.5

2

3

CKosbKO (POTOHOB Pa3TMYHON YaCTOTHI MOTYT MCITYCKaTh aTOMbI BOIOPO/1a, HAXOISIINECS BO BTOPOM
BO30Yy>KIeHHOM cocTosiHuM E2 , cormacHo nocrynaram bopa?

1/4

2

3

N3nydenue na3epa — 310

TEIUIOBOE M3IIyuyeHHE

BBIHYXKACHHOC U3JTYUCHUC

CIIOHTaHHOE (CaMOIPOMU3BOJIBHOE) U3ITyUEHHE

W3nyuenue nasepa — 310

U3JTydeHHe aOCOIIOTHO YEPHOTO Tela
BBIHY/ICHHOE U3JTy4YCHHE

CIIOHTAHHOE (CaMOIIPOU3BOJILHOE) U3ITyYEHUE

N3nydenue nazepa — 310

u3Ny4yeHue abCOMOTHO YEPHOTO Tea
BBIHYXACHHOC U3JTYUCHUC
CaMONPOU3BOJIBHOE U3ITYyUEHUE

NuTepdepeniuio cBeTa ¢ MOMOIIBIO Ja3epHON YKa3KU MOKa3aTh JIerde, YeM ¢ TIOMOIIbIO OOBIYHOTO
HMCTOYHHKA, TaK KaK My4OK CBETa, TaBa€MbIH JIa3€pOM,

KOT€pEHTHBIN

00Js1e€ MOIIHBII

Oonee spkuii

WuTepdepeniuio cBeTa ¢ MOMOIIBIO Ja3epHOI YKa3Ky MoKa3aTh Jierde, 4YeM ¢ TTOMOIIbI0 OOBIYHOTO
HWCTOYHHKA, TaK KaK y4OK CBETA, TaBAEMbI J1a3€pOM,

KOT€pEHTHBIN

0o0J1ee MOIIHBIN

yJIBTPa3BYKOBOM

WuTepdepeHIuio cBeTa ¢ MOMOILBIO JTa3epHON YKa3KH IM0Ka3aTh JIEr4ye, 4YeM C MOMOIIIbI0 OOBIYHOTO
MCTOYHUKA, TaK KaK IMy4OK CBETA, [aBaeMbIii J1a3epoM,

KOT€pEHTHBIN

Oonee spkuit

UH(paKpacHbIH
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Snpo aroma cocTout u3
HEUTPOHOB U JJIEKTPOHOB
HEHUTPOHOB U IIPOTOHOB
IIPOTOHOB U AJIEKTPOHOB

SAnpo atoma cocTout U3

HEHUTPOHOB U JJIEKTPOHOB
+HEUTPOHOB U IIPOTOHOB

IIPOTOHOB U 3JIEKTPOHOB U HEUTPOHOB

SInpo aToma cOCTOHT U3

ST HEHTPOHOB M OAHOTO (DJIOTHCTOHA
HEHTPOHOB M MTPOTOHOB

NPOTOHOB M 3JICKTPOHOB U HEHTPOHOB
Snpo u3otona ypana ¢,U*® mocne psiga paanoakTHBHBIX PachaioB MPEBPATHIOCH B SAPO
92U%34, Kakue 510 ObLIH pacnaapi?

OJIUH O-pacnaj u JBa B-pacmaja

OJIMH O-pacraj ¥ OJIuH -pacnana

JIBa O-pacriajia u OJIuH -pacmaj

AKTHUBHOCTB PaJIMOAKTUBHOTO AJIEMEHTAa YMEHbIIUIAch B 4 paza 3a 8 queit. Kakos nepuoj ero
noxypacnazaa?

16 nueit

4 nus

8 muen

0. — YaCTHIIa CTOIKHYNACh ¢ sapom azota 7N, TIpu a3tom 06pasoBanock SApo BOAOPOaA H AAPO

KHCJIOPO/a C MaCCOBBIM UUCIIOM 17
KHCJIOPOJIa C MACCOBBIM YUCIIOM 16
¢Topa F ¢ maccoBbIM unciom 19

8.3.5. Bonnpocsl k 1a00paTOpHBIM padoTam.

Ne 1. MerpoJiornyeckasi arrecTanusi MeTOAUKH U3MEpPEeHHusl Y1eJbHOI0
CONPOTHUBJICHUS. YUYeT CUCTEeMaTH4YeCKOH M HHCTPYMEHTAJIbHOM MOIrPelIHoCTeH.

1.1. HapucoBaTh 1B cXeMbl U3MEPEHHI, NCIIOJIb30BaHHbIE B paboTe, MOANNUCATh UX
Ha3zBaHue. KakoBa MeToguueckast OrpeHOCTb ONPENEICHNS CONPOTUBIICHUS B KaXKI0M 13
cxeM (BbIBOJ hopMyiI).

1.2. 3anucatb (popMysbl CpeAHEKBAIPATUYHOMN MOTPEUTHOCTH U IOBEPUTEILHOTO HHTEpBAJIa
i R.

1.3. Kak onpenensiercst abCOMOTHAs! MOTPELIHOCTD YIEIBHOTO COMPOTUBICHUSA?

1.4. Kak npon3BoANTCS OLEHKA TOYHOCTH METOJUKH U3MEPEHUS YIEIbHOTO
CONPOTHUBIICHUS?

1.5. JlaTe onpeesieHne CHCTEMATHYECKUX U CITy4alHbIX ITOIPEITHOCTEM.

Ne 2. M3ydyeHnue 3aKOHOB NPAMOJIMHEHHOI0 JIBHKEeHHUS B 110JI¢ TSZKECTH HA MAallIUHe
ATByna.
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2.1. 3amucarb CUCTEMY YpaBHEHHI ABM)KEHHSI, BEIBECTH (POPMYITY [Tl BEIUMCICHUS
YCKOPEHHSI CBOOOTHOTO TaJCHUs C y4eTOM MOMEHTa uHepuuu 0oka. (Hapucosats cxemy).
2.2. BriBecTy BbIpaK€HHE JUIsl MOMEHTAa MHEPLMU IMCKa Maccel M U paauyca R
OTHOCHUTEIIbHO OCH, MPOXOJAIIEH Yepe3 LIEHTP AUCKA MEePHEHAUKYISIPHO €Tr0 MOBEPXHOCTH.

Ne 3. MastHuk MakcBeJia.

3.1. 3anucarb cucTeMy ypaBHEHHI JBMKCHHS, BBIBECTH pabouyro popmyiy s
BBIUMCIICHUS] MOMEHTA MHEPLIMK MasTHUKA 0 pe3ysbraTaM onbiTa. (HapucoBats cxemy).
3.2. 3anucarb U NOSICHUTDH BBIPAXKEHUE ISl TEOPETUYECKOTO BHIYMCIECHUS MOMEHTA
MHEepLMH MasiTHUKa MakcBesia.

3.3. 3anucarb 3aKOH COXpPAHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 MPOBEPKH.

Ne 4. U3yuenue koJie0aHUii MATEMATHYECKOT0 M (PU3MUECKOT0 MAasITHUKOB.

4.1. BeiBecTu opMymry Ais epruoa KoseOaHuii MaTeMaTHIECKOr0 MasiTHUKA.
4.2. BeiBectu dopmyity A meproaa KoieOaHuid GU3NIecKoro MasiTHUKA.
4.3. JlaTb onpeaeneHne NPUBEACHHON JUTMHBI ¥ IEHTPa KauaHUs (PU3NIECKOT0 MasTHHKA.

Ne 5. OnpenesieHe MOMEHTa HHEPIUH TBEPABIX TeJ METOI0M KPYTHJIBHBIX
KOJIe0aHHIi.

5.1. BeiBectu opMyiy s onpeaeseHIs] MOMEHTa HHEPIIMU TBEPOTo Teja Yepe3 ero
nepuoj KojaebaHuu.

5.2. JlaTb omnpeiesieHre IriIaBHbIX OCEH MHEPLHMH Tela.

5.3. UeMy paBeH MOMEHT MHEPIIMH Ky0a OTHOCUTEIILHO OCH, IPOXOISAIICH uepe3 OJHO U3 €Tro
pebep.

Macca ky6a M, cropona — a.

5.4. laTh ompenereHre TEH30pa MHEPIMH Tea, 3alrcaTh ero O0Iui BU/I.

Ne 6. UzyueHne 3aKOHOB BpaIaTeJIbHOI0 IBMKEHHsI HA MassiTHUKe O0eplexa.

6.1. 3anucarb cucTeMy ypaBHEHHH JABMKeHUs Ut MasiTHUKa O6epbOeka. (Hapucosatsb
cXemy).

6.2. ChopmynupoBats Teopemy LlITeiinepa.

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

Ne. 7. U3yueHue TpeHHs NPU KAYeHUH HA HAKJIOHHOM MasiTHUKe.
7.1. Jlath onpeneneHune kodppuireHTa TpeHus KaueHust 1 KodppuineHTa TpeHus

CKOJIBKCHUSI.
7.2. BeiBectu pabouyro Gpopmyiy it KodpPHUIMEeHTa TPEHUs KaueHusl.

Ne. 8. UccienoBanne CTOJKHOBEHUS LIAPOB.
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8.1. latb onpenenenue ko3 uimeHTa BOCCTaHOBICHHUS.

8.2. BbIBECTH BBIpaXKEHHE JI1 CKOPOCTH IIapa Yepe3 Yyroy OTKIOHEHUS.

8.3. BriBecTH BBIpaXCHHE /IS TOTCHIMAIBHOM YHEPTUH 1e(hOpMAIH U CUIIBI YIIPYTOTO
yzaapa uepe3 yroj OTKIOHEHHUS.

Ne. 9. Onpenesnienne CKOpPOCTH MOJ1€TA CHAPSAAA METOAOM KPYTHJIBHOIO
0aJUTHCTHYECKOT0 MAsITHUKA.

9.1. Jlate ompeneneHre MOMEHTa UMITYJIbCA YaCTHUIIBI (HAPUCOBATh IMPUMEP, YKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3amucatb MOMEHT UMITYJIbCa OJJHOPOTHOTO CTEP)KHS Macchl M u iiHEI L,
BpAIIAIOLIEroCcs C YTIIOBOM CKOPOCThIO () OTHOCUTEIIBHO OCH, MPOXOAIICH uepe3 OA1H U3
€ro KOHIIOB Y MEPHEHIUKYIISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyro GopMyIty JUIst CKOPOCTH ITYJIH.

Ne 10. M3y4yeHue BbIHYKICHHOI NpeneccMy THPOCKOIa.

10.1. Yro takoe rupockonmueckuit 3pdext?
10.2. BeiBecTr popmymy Uil yTIIOBOW CKOPOCTH MPELECCHH.

8.4. Bonmpocsl K 3a4eTy 1o AucuunInHe «Pu3nkar».

MexaHuka

1.Yto Takoe ¢puznka? CBs3b PU3MKU C IPYTUMHU HayKaMu o npupoje. Kakue sBineHust oTHOCATCA K
¢usnueckum? UTo Takoe MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TEN0?

2. Uto Ha3wIBaeTCs cUcTeMOM oTcueTa? KoopIMHATHBIN M BEKTOPHBINA CITOCOOBI 3aJaHUs IBHXKCHHS
TOYKH (TeNa, YaCTULIbI)

3. IlocTynarenbHOe U BpalaTelbHOE ABMXKEHHs. UTO Ha3bIBaeTCs TpaeKTopuei? (onpeaesieHue,
00BSICHUTD)

4. I1ytp, nepememienre. CKOpOCTh Kak BEKTOpHast BennunHa. [IpecTaBienne BeKTopa CKOPOCTH
4epe3 ee MPOeKINU Ha KOOpAWHATHBIE 0CH. MOJIylTb BEKTOpa CKOPOCTH. Y CKOpPEHHE.

5. YpaBHeHHE paBHOMEPHOI'0 NMPSAMOJIMHEHHOTO0 JBIKeHUs. CBOOOHOE MajieHne Tel. Y CKOpeHHe
CBOOOJHOrO NaJCHUS (3EMHOTO MPUTSIKEHHUS])

6. KunemaTtuka BM>KEHHSI IO KPUBOJIMHENWHOM TpaeKTOpuu. TaHTeHIMaIbHOE U
HOpMaJIbHOE yCKOpeHue. @opmyria MOTHOTO YCKOPEHHUS.
7. JIBMKEHHE 110 OKPYKHOCTHU. YTII0Bas CKOPOCTh. ENMHUIIA YTIIOBOW CKOPOCTH.
[Tepuon u yactora oOpaieHus. YriioBoe yckopeHue. Enunuiia nu3Mepenus yriioBoro yCKOpeHusl.
8. IlpeobpazoBanus ['anmies. Knaccuueckuii 3aKOH CIOXKEHHS CKOPOCTEH.
9. Ilepseiit 3akoH HetoToHa. [ToHSITHE «MHEpIIMATIbHAS CUCTEMA OTCUETAY.

10. Bropoii 3akon HetoTOHa (OCHOBHOE YpaBHEHHUE MMOCTYNATEIBHOTO IBMKEHUS Tena). Enqunnia
W3MEPEHUS CHUJIBI.

11. Tperwnii 3axkon HeroToHa. [IpuHnun otHocurensHoCTH [ anmies.

12. 3akoH BcemupHoro Tsarotenus. [lepBas u BTopas kocMuyeckue ckopocT.Cuiia TSKEeCTU U Bec
Tena.
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13. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Buasl TpeHus.

14. Pa6ota cuit. MomHocTs. EquHUIIBI H3MepeHust paboThl 1 MOIITHOCTH.

15. Kunernueckast sHeprusi MaTepuanbHON TOUKU. EnMHNIA N3MEpEeHNs] KHHETUYECKOM HEPIUu.

16. IloTeHnmanbHast 3HEPTHUS CUCTEMbBI B3aUMOICCTBYIOIIMX TEJI.

17. 3akOH COXpaHEHHUs U U3MEHEHUS SJHEPTUU B MEXaHUKE. MOMEHT HMITyJIbCa MaTepUaIbHON TOUKU

18. OcHOBHOE ypaBHEHHE BPALLIATEIBLHOTO ABMKEHHUS TeJa. MOMEHTBI HHEPIIUU OJTHOPOHOTO

19. YpaBHenue cB0OOIHBIX KoJeOaHuil Tpy3a Ha npyxuHe. CliokeHrne KoeOaHuil. 3aTyxaromnme u

20. BoiHOBOE ypaBHEHHE. Y paBHEHHE MOHOXPOMATHYECKOM Oeryrieit BoiaHbl. [10TOK mioTHOCTH

RRoOoo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

N CUCTEMBI MaTCpHUAJIbHBIX TOUCK. MOMEHT CHJIBL.

TOHKOI'O JUCKa, 1apa.

BBIHYXJICHHBIC KOHe6aHI/IH, SABJICHUC pE30HaHCa.

SHEPTryH, CBSI3aHHOM C BOJHOM.

MouiekyasipHasi (pM3uKa

[IpenMer u MeTOA MONEKYISIPHON (PUZHUKH.

Tepmonnnamuueckue napametpsl. [Ipouecc.

PaBHOBECHOE U HEPAaBHOBECHOE COCTOSIHHUSL.

OcHoBHbIE NOJI0KEHUE MOJIEKYyIsipHO-KuHeTnyeckas Teopun (MKT).
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU HUACAIBHOTrO raza
CBs13b 1aBJICHHUE CO CPE/IHEN KMHETUYECKOM SHEPTUE MOJICKYI.

[Tonsitue Temnepatypsl. TemnoBoe paBHOBECHE, U3MEPEHUE TEMIIEPATYPHI.
3aBUCUMOCTbD JABJIEHUS T'a3a OT KOHIIEHTPALMKU €r0 MOJIEKYJ U TEMIIEPATYPHI.
VYpaBuenue MenneneeBa — Knaneiipona.

BHyTpeHHss 3HEprusi B MOJIEKYJISIPHO — KUHETUYECKON TEOPHUH.

BuyTpeHnHss sHeprus uaeaqibHOro OJHOATOMHOIO Ia3a.

PaboTa TepMouHaMUYECKON CHCTEMBI.

KonnuecTBo TemioTsl.

BuyTpenHss sHeprus.

3aKoH pacnpeaeeHHs YHEPTUHU IO CTETIEHSM CBOOOAbI MOJIEKYII.

[IepBblil 3aKOH TEPMOAMHAMUKH.

OO6patuMble U HeoOpaTUMBbIe Iporiecchl. Lluknnueckue mporeccsl.

ukn Kapno.

KoadduuneHt noneznoro AeicTBUS TEIIIOBOM MaIIUHBI.

BTtopoii 3ak0H TepMOIMHAMUKH.

DJ1eKTPUYECTBO

DNeKTpUUECKU 3apsij] U ero CBOICTBa.
3axoH Kynona.
DnekTprueckoe nose. HarmpskeHHOCTh 1o,
Cynepnio3unus nosuei.
ITone numomns.
IToTok BeKTOpa HANPSKEHHOCTH.
Pabora cuit anekTpruyeckoro mosis.
ITorenuman.
. DIIEKTPOEMKOCTb.
10. Konnencaropsl.
11. TapannenbHOE COeTMHEHUE KOHIEHCATOPOB.

©CoNoR~WNE
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12. TlocnenoBaTenbHOE COCTUHEHUE KOHICHCATOPOB.
13. DHeprust 3apsHKEHHOTO KOHACHCATOPA.

14. TlonspHble U HENOJIAPHBIE MOJIEKYJIBI.

15. Tlonspuzanus TUIIEKTPOIUTOB.

16. [IpoBOJHUKY B IIEKTPUIECCKOM TIOJIE.

Bonpocsl k 3k3aMeHy 1o aucuuninHe «Pusnkar.
MexaHuka
1.Yto takoe ¢uzuka? CBs3b PU3MKH ¢ APYrUMHU HayKaMu O pupoje. Kakue sBieHust OTHOCITCA K

¢uznueckum? YTo Takoe MaTepualibHas TOUKa, aOCOIIOTHO TBEpAOE Teo?

2. Yto Ha3biBaeTcs cuctemMoit orcueta? KoopanHaTHBIN U BEKTOPHBIN CIIOCOOBI 33/1aHUS IBUKCHUS
TOYKH (TeJa, YaCTHIIhI)

3. IloctynarenpHo€E U BpallaTeiabHOE ABMKEHUA. UTO Ha3bIBaeTCs TpaekTopuen? (orpenenacHue,
OOBSICHUTB)

4. Ilyts, nepemenienue. CKOpOCTh KaKk BEKTOpHasl BeuuuHa. [IpencraBinenne BeKTopa CKOpocTu
4yepes ee MPOEKLUU Ha KOOpANHATHbIE OCH. MOlyJIb BEKTOPa CKOPOCTHU. Y CKOPEHHE.

5. YpaBHeHHE pPaBHOMEPHOTO PSMOIUHEHHOTO NBMKeHUs. CBOOOJHOE MajieHne Tel. Y CKOpeHHe
CBOOOJTHOTO TaJIeHUs (36MHOTO MPUTSHKCHUS )

6. Kunemartuka qBUKEHUS 110 KPUBOJMHEHHON TpaekTopuu. TaHreHuaibHoe U
HOpMasbHOE ycKopeHue. PopMyiia IOJHOTO0 YCKOPEHUS.
7. IBUKEHHUE 110 OKPYKHOCTH. YTJIO0Basi CKOPOCTh. EquHMIA yriioBOH CKOPOCTH.
Ilepuon u yactota oOpaieHus. YiaoBoe yckopeHue. Enunuia n3MepeHus yriaioBoro yCKOpeHHs..

8. IIpeoOpazoBanms ["ammes. Kitaccmueckuii 3akoH ciioskeHust ckopocteid. 23. IlepBbrii 3akoH
Herorona. [lonsTHe «uHEpLnanbHas CUCTEMA OTCUETAY.

9. Bropoii 3akon HproToHa (OCHOBHOE YpaBHEHHUE MOCTYMATEILHOTO JIBIKEHUs Tena). Enunniia
MU3MEPEHUS CUIIBI.

10. Tpetwnii 3akoH HetoToHa. [IpuHiun otHocurenbHocTH [ ammes.

11. 3akoH BCCMUPHOI'O TATOTCHUS. HepBa;I " BTOpPAsA KOCMHUYCCKHC CKOpOCTI/I.CI/IJ'Ia TAXKCCTH U BEC
TCIa.

12. Cuna ynpyroctu. 3akoH ['yka. Cuina Tpenus. Buasl TpeHus.

13. Pabota cuin. MomHocTh. EnuHuIbI n3MepeHust paboThl M MOIITHOCTH.

14. Kunetndeckast SHEprusi MaTepuaibHON TOUKH. ENMHNIA N3MEpEHNs] KHHETUYECKOM SHEPTUN.
15. TloTrenmanbHast 3HEPTHS CUCTEMBI B3AUMOJICCTBYIOIIMX TEIL.

16. 3akoH COXPAHCHUA U UBMCHCHUA SHCPIr' B MCXAaHUKE. MomeHT HMITYJIbCa MaTCpHaHLHOﬁ TOYKH
N CUCTEMBI MaTCpHUAJIbHBIX TOUCK. MOMEHT CHJIEL

17. OcHOBHOE YpaBHCHHEC BpallIaTCIIbHOTO ABUKCHUA TCIIA. MoOMEHTHI HHCPIOUHU OJHOPOAHOI'O
TOHKOI'O IMCKa, mapa.

18. YpaBHeHue cBoOOAHBIX KosebaHuil rpy3a Ha npyxuHe. CroxxeHue KouebaHuil. 3aTyxaomue 1
BBIHY/ICHHbIE KOJIeOaHUs, SIBJICHHE pEe30HaHCA.

19. BonHoBOe ypaBHEeHHE. Y paBHEHHE MOHOXPOMATHYECKOM Oeryieit BosHbl. [ToTok mimoTHOCTH
SHEPTUH, CBSI3aHHOM C BOJIHOM.
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21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

0.
1.
12.
13.
14.

RRoOoo~NoO WD E

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

MouaexyasipHas ¢pusnka
[IpeameT u METOT MOJICKYJISIPHON (DU3UKH.
Tepmonnnamuueckue napametpsl. [Ipouecc.
PaBHOBECHOE U HEPAaBHOBECHOE COCTOSIHMSL.
OcHOBHbIE NOJI0KEHUE MOJIEKYIsipHO-KUHeTn4eckas Teopun (MKT).
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUN HUAECAIBHOIO raza
CBsi3b 1aBJIGHHE CO Cpe/IHEN KUHETUYECKOM SHEprueii MOJIEKYI.
[Tonsitue Temnepatypsl. TermnoBoe paBHOBECHE, U3MEPEHUE TEMIIEPATYPHI.
3aBUCUMOCTbD JaBJICHUS I'a3a OT KOHIIEHTPALMK €r0 MOJIEKYJ U TEMIIEPATYPHI.
VYpaBaenue Menpeneea — Kitaneiipona.
BuyTpeHHs dHEeprus B MOJIEKYJIIPHO — KUHETUYECKOM TEOPUHU.
BuyTpeHnHss sHeprus uaearbHOro OJHOATOMHOIO Ia3a.

Pabora trepmoannamuueckoii cucremsl. KonndectBo temnoTsl. Pabora. BuyTpenHss sneprusi.

3aKOH pacnpeAeaeHHs YHEPTUHU IO CTENEHSAM CBOOOABI MOJIEKYII.
[IepBblil 3aKOH TEPMOJAMHAMUKH.

OO6patumele U HeoOpaTUMBble Iporiecchl. LlMKknnyeckre nporeccsl.
Huxn Kapao. KoaddunueHnt noiae3Horo 1eHCTBHsI TEMIOBON MAIlTHBI.
Bropoii 3ak0H TepMOIMHAMUKH.

BJIeKTpI/I'—IeCTBO U MAarHeTusMm, OniTukKka

OneKkTpudecKuil 3aps. 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsija.

3akon Kynona.

HanpskeHHOCTB 3JIEKTPOCTaTHYECKOTo 1MoJisl. EquHNIIa HANPsHKEHHOCTH
CBsI3b MEX/1y HAIPSHKEHHOCTBIO AJIEKTPHYECKOTO OISt ¥ TOTEHIIHATIOM.
OnexTpuyeckas eMkocTb. Konaencatopsl. EMKOCTB IIIOCKOTO KOHIeHCaTOpa
3akon OMa aiis yyacTtka nenu. Equnuia nsMepeHus ConpoTuBISHUS.

OT yero 3aBHCUT CONPOTUBIICHHE TPOBOIHMKA. CoelMHEHNE IPOBOJHUKOB
3akoHn Jlenma-J>xoyns. [IpeBpaiienre sHEPTUHU B DJIEKTPUUECKUX IETISIX.
CropoHHUE criIbl. DIEKTPOABMKYIIAs cuila. BoabTMeTp, ero BKIIOUEHHE B LEMb.
3axon OMa Ui yyacTKa LEeNu, COAepKalllero HCTOYHUK TOKa

3akoH Oma B nuddepenunansHoit hopme

ITepBoe mpasuiio Kupxroda.

Bropoe npasuio Kupxroda.

MarnuTHOe 1osie. MarHuTHast HHAYKIUS. aKOH 3JICKTPOMAarHUTHOW WHITYKITUH.

3aKOH DJEKTPOMAarHUTHOM HWHAYKIMHU. BexkTop MarHuTHONM UWHAYKUMU. JIMHMS MarHuTHOM

MHAyKUUU. Buxpesoe mnoie.

Conenoua. UHAYKTUBHOCTh COJICHOU/A.

3akoH buo-Casapa-Jlannaca.

Cuna Jlopenna.

MarnutHbIe cBolicTBa BelecTB. Jluamaruetuku. IlapamaraeTuku.
®eppomarneruku. [letns rucrepesuca. Kospunrrshaas cuina.
SIBnenue anekTpomMarHuTHOM MHAYKIMH. 3akoH Papanes. [Ipasun Jlenna.
VYpaHenust MakcBeina B uHterpaigbHoil ¢opme. IlosgcHuTh
VYpaBuenust Makcsenna B tuddepenimansHoit  popme. [1osicHUTH
[IIkana 37€KTPOMarHUTHBIX BOJIH

KonebarensHoe ypaBuenue. [lepuon. Yacrtora. AMImrya.
YckopeHue U CKOpoCTh MPHU KOJIeOATeTbHOM JBHIKEHUH.
MareMaTuyeckuii MasiTHUK.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

3aryxaromue KoieOaHusl.

[ToTeHunanpHas U KUHETUYECKAsl YHEPTHS KOJIeOATETbHOTO IBUKEHHUSI.
Brinyxaennsie konebanus. Pezonanc.

BomnoBoit ¢ppoHT. BorHOBas HOBEPXHOCTS.

YpaBHeHHE TIOCKOM OeryIieil BOJIHBI.

[Tonstue nonspuzanuu. HenonsspusoBanHselid cBeT. Buabl nonspusanuu.
[Tongpuzarop u ananuzarop. 3akoH Maioca.

WnTepdepennus. KorepeHTHble BOJIHBL. Y CIOBHE Max U min HHTEp(epeHIIIH.
Hudpaxius csera. [Ipunnun [olirenca — @penens.

[Tonsitue 30n @penens.

Judpakius Ha kpuctanaeckoi pemerke. opmyna Bynbda — bparros.
3akoH byrepa.

3akon byrepa-Jlamb6epra- bepa.

Ctpoenne atoma. ATOMHOE 5]IpO.

ITocTtynatel bopa.

9. VYueOHo-MeToaMYecKOe U MHPOPMALMOHHOE O0ecTiedeHHe JUCIUIITUHBI (MOTYJIs1)

a) OCHOBHasl JIUTepaTypa:

CIIUCOK PEKOMEHJIOBAHHOU JINTEPATYPHI (6u6muorexa)

nn ABTOpBI 3ariaBue Jlara H3naTeancTBo |9K3
U3aHUs
Kypc o6meit pusuxu. B 4-x .,
CagenbeB, Uropn yueOHUK, , Tom 1: 21
! Biragumuposny Mexanuka.MonekyisspHas 2009 Kuopye JK3.
¢bu3uKa 1 TepMOANHAMUKA
Kypc obmeit puzuku. B 4-x 1.,
Casenbes, Urops yueOHUK, , Tom 2: 21
2 Bnanumuposud DIEKTPUIECTBO U MarHETH3M. 2009 Kuopyc 9K3.
Bonnsl. Onruka.
Kypc ob6meit pusuxu. B 4-x 1.,
Canenbes, Hrops yueOHuK, , Tom 3: KBantoBas 21
3 onTukKaw ATOMHas QU3MKa. 2009 Knopyc
Brnagumuposnuu 9K3.
®wuszuka TBepaoro rena. Gusuka
aTOMHOTO si7pa.
Kypc obmeit puzuku. B 4-x 1.,
4 Caseibes,Hropn TOM 4. Coopuuk BonpocoB u 2009 Knopyc 21
Brnagumuposuu . 9K3.
3a/1a4 1o oouiedusnke.
Tpodumonra, Taucust Kypce dpusnkn, yued.mocodue 60
> VBaHOBHA JUIS BY30B 2008 Kuopyc 9K3.
A.H.Pemu3os, Kypc dusuku, yaeOHuk 11st 20
6 A S.IloTanenko BY30B. 2006 Jlpoa JK3.
7 EnKaHVOBa,TaMapa Tectsl N0 usHKe, 2017 Os0H 15
MuxaitnoBHa yueb.mocobdue 9K3.
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0) JlonosHuTeIbHASA JIUTEpATYpA:

I'pubos JI.A., ITpokodseBa H.. OcuoBsl ¢pusuku. M., @usmatiut, 1995. http://www.ph4s.ru

Kosnos C.H. Konebanwust u Bonnsl, M., U31. Mock. yausepcurera, 1991. http://studentik.net

3. CagenbeB 1.B. COopHUK BOIIPOCOB U 3a1a4 1o ¢usuke, M., Hayka, 1988.
http://studentik.net/knigi/knigi-fizika

4. Bonwskenmreitn B.C. CoopauKk 3amau o odmemy kypcy pusuku, M.: Hayka 1990.

http://www.ph4s.ru

5. bepkieeBckuii Kypc pusuku, T. I - V, M., Hayka, 1977. http://studentik.net/knigi

B) nporpamMMHoe odecrieduenue 1 UHTepHeT-pecypchl

NporpaMMHoe odecreyeHue

naket MS Office (MS Word, MS Excel, Adobe Reader.

DJIEeKTPOHHBIE pecypchl, o0ecreYnBalOIIe peajn3anuio 00pa3oBaTeIbHbIX IPOrPaMM
®PI'BOY BO «CeBepo-OcernHckuii rocyagapcrsenHblii yausepceurer uMenn Kocra Jleeanosnua

Xeraryposa»
Haumenos Koa-Bo
Ceenennst . Xapakr
No aHue Hpunan Axpec o Ne porosopa Cpok aeiicTBust TOYEK eDHCTH
| DaexTpon | sexH iII)T DaB Ha NPaBo 3aKJII0YeHHOT 0 aocTyma/ pK
Ne HOT0 0CTh camra PaBo ucnosb3oBanusi I6C JI0TOBOpA M0JIb30BaTe a
obJsiajareJie . A0CTyNAa
pecypca Jaei
Torosop Ne 135-06/14 12.09.2014 r.- 2000
or 12.09.2014 1. 11.09.2015 r.
JTorosop Ne 167-08/15 12.09.2015 r.- 2000
or 12.09.2015 1. 11.03.2016T.
Jorosop Ne 58-02/16 12.03.2016.r.- 2000
or 09.03.2016 . 11.09.2016.r.
Horosop Ne 202-08/16 12.09.2016 r.- 27000
or 24 08.2016 1. 11.03.2017 r.
Jorosop Ne 069-02/17 12.03.2017r. - 2000
IBC 0r13.03.2017 11.03.2018r. o IP-
Yuusepe http://w 000 Jorosop Ne 184-08/17 12.09.2017- azapecy
urerckasas | CropoH ww. «Hexc- 04.09.2017 11.02.03.2018 7000 6
1 6ubIu0TEK Hss bibliocl Menua» or %77 ik : C3TIM
a Online" ub.ru Jorosop Ne 056-02/18 16.04.2018r.- 2000 UTHBIN
or 25.05.2018 16.10.2018r.
Jorosop Ne 163-10/18 17.10.2018r.- 2000
or 30.10.2018 31.12.2018r.
Horosop Ne 21- )
02/2019 or | QL0 7000
14.02.2019 o )
JTorosop Ne75-06/19 01.07.2019T .- 2000
OT 08.07.2019 31.12.2019T.
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HNHuTepHeT-pecypcsl

ObecrieyeH JOCTYI K COBPEMEHHBIM MpodeccHoHANBHBEIM 0a3aM JaHHBIX, HWH(POPMAIMOHHBIM
CIPaBOYHBIM M 3JIEKTPOHHBIM pecypcam Kab. Ne 1.8 1. (Hayunast 6ubanoreka):

1. YauBepcurerckas Oubmuoreka onnan (Www.biblioclub.ru ) noctymnHa ¢ 1060ro KoMIbIOTEpa mociie
PEruCTpalvy YATATENS C KOMIIBIOTEPA MOAKI0UEeHHOTO K cetn COI'Y.

2. Hayunas snextponHas 6ubmmorexa eLIBRARY.RU (www.elibrary.ru) nocrymHa ¢ j1060ro Kom-
MBIOTEPA TMOCIIC PETHCTPALMU YUTATENSI C KOMITbIOTEpa OKIIFoYeHHoro K cetn COI'Y.

3. YHuBepcaibHas 0a3a JaHHBIX DJICKTPOHHBIX MEPUOIUUYCCKUX n3nanuii East View (www.eastview.com
) TOCTYITHA C JTF000TO KOMITBIOTEPA TIOCIIEe PETUCTPAIIMY YATATENS B 3aJ€ SJICKTPOHHBIX PECYPCOB.

4. DnekTpoHHBIE pecypchl uznareiabctBa Springer Nature (http://link.springer.com/)

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

6. OBC IOpaiir (https://biblio-online.ru ) B snexTpoHHO# OMOIMOTEKE MPEICTABICHBI KHUTH 110 BCEM
OTpacysiM HayKH.

Pexomenayemble HHTEpHeT-aapeca o0 Gpusuke:

http://www.sciteclibrary.ru  ATeHTCTBO HAVYHO-TeXHUUYECKOU nHdopmanmu. Haydyno-rexHuueckas
onbanorexka

http://www.feupniisk.ru Texnonoruun XXI seka. ®I'YII BHUNCK

http://www.newlibrary.ru HoBas »yiekTposHas Ou0iamnoTeKa

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

10. MaTepuajibHO-TEXHHYECKOE O0ecneueHue JUCHUILIHHBI (MOTYJIs1)

KomnerotepHslit kiacce, ocTyn k cetu HTepHeT (BO Bpemsi caMOoCTOATENbHOU paboThl),
OpITEXHUKa, 3JIEKTPOHHas 0a3za gaHHbIX Oubmuorekn COI'Y, neKMOHHbIE ayIUTOPUH U KaOUHET,
OCHAILICHHBIN UHTEPAaKTUBHOU JOCKOHM C IIPOEKTOPOM.

VY4eOHnble naboparopun kadenpsl GU3NKA U ACTPOHOMUHU:
a. Jladoparopus mexannku (k.NeS), komudecTBo pad. MecT 8-16

[lepeuennr oOopymoBaHMS B 1a0OPATOPUU MEXaHUKU
1. TpudunsapHsiit moasec,

2, llITanreHIUPKYIN

3.MukpomeTpsl

4 VIMITyIbCHBIN CEKYHIOMED
5.Masatuuk O6epbeka
6.271eKkTpoHHbIH ocumiorpagd 30-7,
7.3BykoBoi reneparop 3I-1

8. Munamuxk I'J1-5

9.Muxkpodon M/{

10.Ycunurens

11.0nTrueckas ckaMbst

12. MasTHUKOBBIN KOTIEP

13. Mammna ATByna
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b. JlaGopaTopusi MoJeKyIsipHO¥i (PU3MKH U TepMoauHAMHKH (K. Ne8% ), xonmuuecTBO pab.
MmecT 8-16

Ilepeuennb o0opyaoBaHMA B JIa0OPATOPHM MOJIEKY/ISIPHOM (PU3HKe M TEPMOJUHAMUKE!
1.Ilcuxpomerp Accmana
2.Mukpockon
3.OkcniepuMeHTanbHas ycranoBka OTII1-12
4.Bechl 1 pa3HOBECHI
5.CexyHaoMephl
6.Kommpeccop n Bakyymerp
7.TepMOMETpBI, TOPEIIKH
8.Cocy bl KanuisipHble TPYOKH, MEH3YPKH, KPAaHUKH
9.YcranoBka ®TII-1-3, Tepmonapbl
10. Ycranoska ®TII-1-1, peomeTrp, MaHOMETP
11.Bucko3umeTp, Memajika, HarpeBaTelib
12.3ByKoBoii reneparopl '3-1, renedonnas Tpyoka
13.Turens ¢ 010BOM
14. DxcnepumenTanbHast ycraHoBka OTII1-11
15.ITpubop s uzmeperus: kodpduireHTa 00bEMHOTO PACIIUPEHUS
16.AcniupaTtop
17.11leun,raibBaHOMETp, peocTaT
18.BakyymHBbIi Hacoc

c. Jlabopartopus 3jekTpuuyecTBa U Marnetusma ( Ne 11) xosmgectBo pabd. mect 8-16

Ilepeyens 000py10BaHKs B JIA00PATOPUH IJIEKTPHYECTBA U JJIeKTPOMArHeTH3MA:
1.I'anbBaHOMETpHI,
2.MarasuH COIpOTUBIICHMUS,
3. Peocrartsl,
4.VICTOYHHKH MTOCTOSITHHOTO TOKa,
5.Kiroun.
6.Beimpsimurenu
7.AMniepMeTpsl
8.BombTMETpBI, MUJUTUBOJIETMETPHI
9.Conenon, TOpoeJHOE KOJIBLIO
10.I'eneparopsr, 3BykoBoii rerneparop PQ
11.9nexTponHsliif ocuusorpad PO
12 .Karymku WHIyKTUBHOCTH
13.Moaynu: ®I13-05,PI13-09,PI13-11,DI13-08,PI13-07,DI13-04,DI13-02
14.Tpancdopmatopsl
15.Bubpatopsl
16.HarpeBarenbHbIC TTEYH
17.Tepmomnapsl
18.TepMoOaIeKTpUIECKUE TTHPOMETPHI
19.Monens qunosns
20. JIBurarenu
21.M3mepuTenb MHAYKTUBHOCTH U €MKOCTH
22 MynbTHMED.

d. Jladoparopusi ontuku (K. Ne 4), konudectBo pad. mect 8-16
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Ilepeyenb 000pyn0BaHMsl JIA0OPATOPHUS ONITHKH.
1.OnTrdeckast ckambsi, HAOOP JIMH3.
2.3putenpHas TpyOa, IKaja, pylIeTka, MUKPOCKOII, 00bEKTUBHBIA MUKPOMETD.
3.Mukpockonsl «Mup-12», pTyTHas JaMIibl, CTEKJISHHAS MJIACTUHKA, JIMH3A.
4.Jlamribl HaKaJIMBaHUA, CBETOPMIBTPHI, Ounpu3zmMa DpeHens, OKYJISPBI CO MIKAIOW, ONTHYECKas
CKaMbsl C MEPHOM JIMHEHKOIA.
5.I'a30BbIi a3ep, AUdpakIHOHHAS PEIIeTKa, [eJIeBas JuarpaMmma, SKpaHsbl.
6.CrekTpasnbHasi pTyTHas JamIia, CMEHHbIE (QUIIBTP.
7.I'ornomerp,
8.ITonspuzarop
9.Cuexkrorpad MCII-30,
10. Crextponpexrop I1C-18,
11. Komnaparop MUP-12
12. Konopumerpsr KOK-2.
13. IonstpumeTps .
14. Pedpakromerpsr MPD-23, PITJI-3.
15 .Habop npuszm
16. Cnexrpodoromerp KDOK-3.

e. JlaGoparopusi aTomMHo# 1 siiepHoii ¢pusukm (K. Nel0), xommuectBo pad. mect 8-12

OO0opynoBanne aTOMHOM M AAiepHON QU3HKH:
ITupomerp ,

ABtoTtpanchopmartop,
Pentrenmerp —paguomerp AI1-5B,
Hozumerp JAPT"3-02,

WcTOoUHUKY IUTAHUSA ,
Monyne®I12-06,

BonbT™meTpsl 1idpoBbIe,
AMIIEpMETpHI.

®oro-/Inoapl,
Monoxpomatop-YM-2,

©CoN R wDdE

[ S
N o

Pazpsignas mamna tuna TBC-15,
PryrHas nammna.

[EN
w

BupTtyanbHbiii 1a00paTOpHBIN NPAKTUKYM I10 SAEPHON Qu3uKe (B KOMIBIOTEPHOM Kiacce).
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CocTaB JIMIIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHAEMOr0 MPOrPaMMHOI0

069CHC‘ICHHH, B TOM YHUCJIC€ OT€CYECCTBCHHOI'0O IPOU3BOACTBA

Ne HaumenoBanue Ne qoroBopa (J1HIEeH3US)
n/n
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
: 04.2016 .
2 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBUPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpamMmMmHoe obecrieuenue | 14.03.2019 r, npoxnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anst 9BM «bank | Pazpaborka COI'Y CBunerenscTBo o
4 BOIIPOCOB JIJIsl KOHTPOJIS roCy/1apCTBEHHON PETUCTPALU IPOrPAMMBI JUIs
' 3HAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cucrema | OOO Atictexmorosop Ne J[83-2020 ot 10.08.2020-
S. IPOBE/ICHHST BEOUHAPOB. 10.08.2021 .
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