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[lporpamma cocTaBieHa B COOTBeTCTBHH ¢ (DefepalbHbIM  rOCYHapCTBEHHBIM
ofpa3oBaTesbHBIM CTAHAAPTOM BBICIIEr0 00pa3oBaHHs — OakalaBpdar [0 HAlpPaBjIEHHIO
04.03.01 Xumus, yTBepKACHHBIM NprkazoM MunuctepcTsa obpazoBanus u Hayku Poccuiickoi
Gejepaunu or 17.07.2017 N671, yueOHBIM I1aHOM NMOArOTOBKHM Oaka.1aBpa [0 HanpablIEHUIO
04.03.01 Xumus, yrBepkaeHHbIM yueHbIM coBeToM OI'BOY BO «COI'Y» ot 29.04.2021 rona,

nporokon Ne 11.

CocraBuTens: A.¢us.-Mat.H., mpodeccop Typuer A.M.

Pa6ouas nporpamMma oOcyxaeHa Ha 3aceqaHus Kadeapsl pU3NKU U aCTPOHOMHH
(npotokos Ne (00T « /19 » Aoy 202
3aB. kabenpoi ’ Cunaes 1.B.

OnobpeHa coBeToM (akynbTeTa XMMUH, OMOJIOTMH ¥ OHOTEXHOIOTHH
(mporokon Ne 8/20-21 ot «25» mapra 2021 r.)
[lpencenatens coBeta akynbreTa > jAraeBa D.A.

Pabouas npozpamma oucuunaunv npunama 6 cocmaee OCHOGHOU NPOheccuonatbHoll
obpazoeamenvioil npozpammol peuieHuem yueno2o cogema lIpomorkoa Ne 11 om 29.04.2021,
Ymeepoicoena npuxazom pexkmopa Ne 106 _om 30.04.2021.




1. Crpykrypa u o01asi TPyA0eMKOCTh JUCHUTIIHHBI
OO61m1ast TpyI0EMKOCTb AUCIMIUIMHEL cocTaBiseT 15 3aueTHbix exunmir (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 72+72+36
Kypcosas pabora -
9K3aMeH 72
3auer +
OO1iee KOJTUYECTBO YaCOB 540

2. Ileam ocBoeHHsI TUCHUILIHHBI

[Tenu ocBoeHus qucuuIuHel PU3nKa:

1. CryneHThl JODKHBI OBJAJETh 3HAHUSMU OCHOB (DU3UKHU, YMEJIO NMPUMEHATH MOJyYEHHBIE
3HaHUA JUIsl 00BSCHEHUH;

2. @®opmupoBaTh y CTYIEHTOB 00mIero (U3MYECKOr0  MHUPOBO33PEHMSI U Pa3BUTUSA
(U3MYECKOTO MBIIUICHHUS;

3. @opMHpOBaTh LEJIBHOE IPEACTAaBICHUE O IIpoleccax M SABJICHUAX, NPOUCXOIALIMX B
HEXHMBOM M KMBOM NpPUPOJE, HAayuyHBIH CIOCOO MBIIIJICHUS, YMEHHE BMJIETb E€CTECTBEHHOHAYYHOE
coJiep;kaHue MpooJieM, BOSHUKAIOLIUX B MPAKTUYECKON JAESITEIbHOCTH CHELHAIUCTA,

4. Hayunth CTyZneHTOB MNpUMEHATh (U3MYECKHE METOJbl HCCIEeIOBaHUS Ha OCHOBE
ITOJIyYEHHBIX 3HAHUM B Kypce «DU3HKay.

3. Mecto mucuuniaudbl B cTpykrype OIIOII GakanaBpuara 51.0.07. O6s3aTenbHas 4acThb.

Jnsg u3ydeHWs AMCUMIUIMHBI HEOOXOOUMBI 3HAHMS, YMEHHS M KOMIIETEHLUH, IOJy4eHHbIE
o0yJaroIuMHucs B pe3ysibTaTe OCBOCHUS KypcoB: «MaTemMaTuka» u T.1.

Jlns ocBoeHus naHHOW yuyeOHON AucuUIInHbI (Dr3nKa) CTyIeHT J0KEH

3namo:

- BAYKHEHIINE CUCTEMBI KOOPAMHAT (AeKapToBas, WIMHApUYECcKas U cepruyeckas,

- BEKTOpHOE Npe/icTaBiIeHne HU3NUECKUX BEJTHUNH,

- OCHOBBI HHTETPaJIbHO-TU (D (HEePEeHIIMATEHOTO HCUUCIICHUS.

Ymemo:

- MCII0JIb30BATh CUCTEMY KOOPJMHAT B Pa3MyYHbIX 3ajadax,

- IPOBOJUTH MATEMAaTUYECKHE ONIEPALIUN C BEKTOPaMH,

- mudepeHIpoBaTh U HHTErPUPOBATH HENPEPBIBHBIE (PYHKITHH.

Bnaoemu:

- CIIOCOOHOCTBIO BHIOMPATH CUCTEMY KOOPJMHAT COIJIACHO pelaeMoi 3aaaue,

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

- CLIOCOOHOCTBIO MCIOIb30BaTh TAOIUIBI TPOU3BOAHBIX U UHTETPAJIOB MPU PEIICHUH (PU3MUECKUX
3a1ad.

[Tpu OCBOCHWU JNAHHOM AMCUHUIUIMHBI OOYYAIOUIUICS CMOXKET MPOJCMOHCTPUPOBATh (YACTHYHO)
cnenytomue 0606meHasie TpynoBbie Gyakun (OTD) u tpynossie Gpyukmuu (TD):



Koa n
HaUMeHOBaHUe
npodeccuoHaIbHOT
0 CTaHJapTa

O06o00mennas Tpynosas pynknusa (OT®D)

TpynoBasi pynkuus (TD)

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

01.001 ITemaror Kon Haumenosanune OTD Ypos Haumenosanue Td Kox
(megarormueckast eHb
JeSITENBHOCTh B KBaJIH
cepe (uka
JIOIITKOJILHOTO, 192071
Ha4aJIBLHOIO O0IIEro, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
OCHOBHOI'0 OOIIETO, JEATENBHOCTD 110 ¢byaxmusa. O0y4uenne
CpeaHero oouiero MPOCKTUPOBAHUIO U
oOpa3oBaHHs peanuzanuu
(BocTIMTATEID, 00pazoBaTeIbHOTO BocnurarensHas A/02.6
YUUTETIh). mporiecca B JESITETBHOCTh
HaumeHnoBanue 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 JESITETBHOCTD 110
OcnoBHOe 001mee TIPOCKTUPOBAHUIO U peanu3anuu nporpaMm
obpazoBaHue peanu3aiyu OCHOBHBIX OCHOBHOTO U CPEJIHETO
Cpennee oOuee 001Ieo0pa3oBaTeIbHbBIX o01iero oopa3oBaHus
o0pazoBaHue IporpaMm
01.003 A [IpenogaBanue mo 6 Opranusanus A/01.6
[IpodeccronanbH JIOTIOJTHUTETbHBIM AeATeTbHOCTH YYAIIMXCS,
Bl cTaHzapT 00111e00pa3oBaTeNbHBIM HANPABJIEHHON HA
«Ilemaror porpaMMam OCBOEHHE 3
JIOTIOJTHUTEIBHOTO —_—1 .
0011e00pa3oBaTeIbLHOI
o0Opa3oBaHUs
N NPOrPaMMbl
AcTen 1 6 Ilenarornyeckuii KOHTPOIb A/04.6
B3POCIIBIX). U OIICHKA OCBOCHHS
HanmenoBanue JIOTIOJIHUTENBHON
BUa 00111e00pa30BaTEIILHOM
npodeccuoHanbHO POrPaMMBI
U JIeITEIbHOCTU:
[Tenarornueckas
JIEATENBbHOCTD B
JTIOTIOJTHUTEITBHOM
o0Opa3oBaHUH
JIETEe U B3POCIBIX
26 XuMnyeckoe, XMMHKO-TEXHOJIOTHYeCKOe MPOU3BOICTBO
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
pazpaboTke HAHOCTPYKTYPUPOBAHHBIX B TIPOU3BOJICTBE, U
HAHOCTPYKTYPHPOBA KOMITO3UIIHOHHBIX o0OpaboTka
HHBIX MaTepHaIOB IKCTICPUMEHTATLHBIX



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

KOMITO3ULIMOHHBIX pe3yabTaTOB
MaTepHaioBy.
HaumenoBaunue B Hayuno-Texnnueckas 6 CocraBnenue B/06.6
Buja pa3paboTka u AHAJTMTUYECKUX 0030pOB,
npo¢eccHOHATBHOI METOIMIECKOE Hay4HbIX OTYETOB,
ACATCIBHOCTH: COTIPOBOXKIICHHE B 00JIACTH ITyOJIUKAITAS pe3yIbTaTOB
[IpousBoacTBO CcO3JaHus HUCCIIEJOBAaHUU
HOBBIX HAHOCTPYKTYPHUPOBAHHBIX
HaHOCTPYKTYpHUpOBa KOMITO3UIIMOHHBIX
HHBIX MaTepHUaloB
KOMITO3UIIMOHHBIX
MaTepHaIoB
40 CxBo3Hble BUAbI NPO(ecCHOHATbHOM 1eATeJIbHOCTH
Tumn 3aga4 npodeccuoHAIBLHON JeATeTbHOCTH: HAYYHO-HCC/Ie10BATEIbCKUT
40.011 A [IpoBenenue Hay4Ho- 5 Ocy1ecTBieHue A/01.5
IMpodeccrnonanbHbIN HCCIIEIOBATENBCKUX U mpoBeeHus paboT 1o
CTaHIapT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTN3Y
«Crenuanmct mno pa3paboTOK MO OTACIHHBIM HayYHO-TEXHUYECKON
HAYYHO- paszaenam TeMbl nHPOPMALIUY U
HCCIIEI0BATEIbCKH pe3yIbTATOB UCCIICIOBAHUIMA
M M OIBITHO- OcyiecTBiieHHE A/02.5
KOHCTPYKTOPCKHM BBIMOJTHCHHS
pa3paboTKam. 9KCTIEPUMEHTOB U
odopmIiIeHus pe3yabTaToB
HaumenoBanue HCCIICIOBAHUN U
BHJA pazpaboTok
npodeccuoHaIbHON
JeSITENIBHOCTH:
[IpoBenenue
HAYYHO-
HCCIIEI0BATEIbCKHX
Y OIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

4. TpeOoBaHufA K pe3yJbTATaAM OCBOEHUS JUCHUNIMHBI (KOMIIETEHIIHH 00YyYaK0IIerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIIJIMHBI (MOLYJI51)

Hpouecc HU3YUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMHpOBaHHe CJICAYIOMIUX KOMIIETEHITHM:

- CriocoOeH OCyIEeCTBIIATh MOUCK, KPUTHUECKUH aHaIu3 U CUHTE3 UH(OpMAIMU, TPUMEHSTh
CHCTEMHBIN TTOIXO/ JJIsl pelieHus mocTaBineHHbIX 3a1a4 (YK-1);

- Crnioco0eH NpUMEHSTh PaCYeTHO-TEOPETUYECKHE METOIBI [Tl U3YUEeHHsI CBOMCTB BEIIECTB U
MIPOIIECCOB C UX YYaCTHEM C UCIOIb30BAHUEM COBPEMEHHOM BerurcauTeabHol Texauku (OIK-3);

- CrnocobeHn miuaHMpoBaTh pabOThl XMMHUYECKOH HaNpaBlIeHHOCTH, o0OpalaThiBaTh U
HMHTEPIPETUPOBATH IOJIYYEHHBIE PE3YJIBTATHI C UCIIOIb30BAHUEM TEOPETUYECKUX 3HAHUM U IIPAKTUYECKUX
HaBBIKOB PEIICHUS MaTeMaTH4IecKuX U pusndeckux 3anad (OIMK-4).

B pesynbrare 0cBOGHUS TUCIUILTUHBI 00YYaIOLIHICS JOIKEH:

3HaTh:

- CTPYKTYpYy Kypca «DPu3HuKa», COAEp:KaHUE OCHOBHBIX BOIIPOCOB COOTBETCTBYIOLIUX Pa3/eiioOB
Kypca,

- s13bIK Kypca «Du3uka, T.e. 3HaHUs (U3NYECKUX MOHATUH U (POPMYTUPOBOK 3aKOHOB,;

- OCHOBHBIE MOJIOXKEHUS ¥ TPaHMIIBI IPUMEHUMOCTHU CYIIECTBYIOMUX (GUZNYECKUX TEOPUIL;

- CoJIepKaHNe U MaTeMaTUYeCKOe OTOOPaKEHNUS OCHOBHBIX 3aKOHOB;




Ymers:

- CTaBHUTH IIENH, 33Ja4d M OIpPEACTATh METOIbl M3YyYCHHS KaXKIOro pasaena kypca «OOrmieit
(buU3HUKN» U BCETo MpeaMeTa B LIEJIOM;

- ¢opmupoBath (pu3MUECKHe 3aKOHBI U TEOPUU C MPUMEHEHHEM aJeKBATHOTO MaTEMAaTHYECKOTO
anmnapara, KOJM4eCTBEHHOTO OMKMCAHUSI CBOMCTB MOJENBHBIX CUCTEM;

- CTPOUTH (PM3MUYECKUE MOJIENIH 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 LIENU JAEATEIbHOCTH U INITAHUPOBATH CIIOCOOBI MX JOCTUKCHUS,

- IJIAHUPOBATh U IMPOBOJUTH SKCIEPUMEHT, aHAIU3UPOBATH MOJIydaeMble SKCIEPUMEHTAIbHbBIE
pe3yJbTaTHhI;

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

Baanern:

- HaBBIKAMH MPOBEJICHUSI YICOHOTO U HAYYHOTO SKCIIEPUMEHTA, YTO MPEAIOIaracT 03HaKOMJICHHE
¢ mpubopamMu U METO/IaMU U3MEPEHHIA;

- HaBBIKaMU CaMOCTOSITEIIbHON pa0OThI ¢ y4eOHOMU, MATCHTHON U HAyYHOU JTUTEPATypOii;

- HaBbIKAMU HAYYHO MPAaBHIBHO (POPMYIHPOBATH U PElIaTh MOCTABICHHBIE B MPAKTUKYME 3a/1a4u
KaK TEOPETUYECKOTO, TaK U MIPAKTHIECKOTO XapaKTepa;

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



5. Copaep:kaHue U yueOHO-MeTOANYECKAs KAPTA TUCIHIIMHBI

Tabauua 5.1

Howmep
HeAenu

HaumeHnoBanue tem
(BOTIPOCOB),
M3y4YaEeMBIX 10 JaHHOU
JUCHUIIIINHE

3auaTus

CamocrosiTenbHast paboTa CTyACHTOB

a1 | 1ab

Conepxanue

Yacu

Dopmbl
KOHTPOJISt

KonnuectBo
OayIoB

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,
WHEpIUATbHBIC U
HEUHEpIHUAIbHbIE CUCTEMBI
otcueTta. 3akoHsl HeIoTOHA.
[IpuHUKIT OTHOCUTENBHOCTH
T"amunes. 3akoH
Bcemupnoro tsarorenus

N3yunth W 3aKOHCHEKTUPOBATH
OCHOBBI TEOpUHU buznueckoro
MasATHHKA. [TpuHIMT
OTHOCHUTEIbHOCTH [ 'anmmiiest. 3aKoH

BcemupHoro tsarorenus.

Koucnoekt

1,4,5,7

[TonsiTne 3aMKHYTOM
cucremsl. Umnynbe

Onpenenenue kod(durmenta
BHYTPEHHETO TPEHHUsSI 1O METOAY

YT
onpoc

1,457




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

CroKca.

Pa6ora cun. Kunernueckas MoOMEHT UMITyJIbCa CUCTEMBI VYcrubiit

SHEPTHUsI MaTepUaIbHOMN MaTepuaibHbIX To4ek. LleHTp mace orpoc

TOYKHU, CUCTEMBI CHUCTEMBbI MaTEpPHAIIbHBIX TOYEK U

MaTepuaIbHBIX TOUEK. 3aKOH €r0 JBUKCHUSI.

[ToreHmmanpHas SHEPrUst 1,4,5,7
CUCTEMBI

B3aUMO/ICHCTBYIOIINX TEJ.

3aKOHbBI COXPAHEHHUS

SHEPIUH B MEXAHHKE

JIBu>KeHMe TBEpOTro Tena, DKCIEPUMEHT U TEOPUU B

JMHAMUKa BpallaTeIbHOIO (bU3MYECKUX HCCTIETOBAHUSX.

JBUKEHUSI OTHOCUTEJIHBHO OTHOCUTEIBHOCTH JIBHYKCHHUSI.

HEMOJABUKHON OCU. MOMEHT IIepememienue, CKOpOCTb, Y CTHBI

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

nHepuuu. Knnernueckoe

SHEPTHUsl BPALLAIOIIETOCs

Tena

KonebarenpHoe ABMKEHUE.

YpaBHeHHe CBOOOTHBIX

KoJe0aHui MOJIETHHBIX

cucteM (Tpy3 Ha TIPY)KUHE, Crnoxenue konebanuii. 3aTyxaromme YcrHbIi 1457
MaTeMaTHYECKUI MasSTHUK). KoJIe0aHusl, X XapaKTePUCTUKH. oIpoc 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
CKOPOCTEM, TMHUH U TPYOKHU
TOKa. YpaBHeHue bepHysm.
®opmymna [lyazeits.
JlamuHapHOE U
TypOyJeHTHBIEC TOTOKHU.
Yucno Pelinosbica.

Kunernueckoe sHeprus
BpaILAOLErocs Tena

YcrHbIN
ompoc

1,457

3aKOHBI MEXaHHUKH B
JIBMDKYIIIUXCS CHCTEMax
orcueTta. O000IIEHHBII
MIPUHITAT OTHOCUTEIBHOCTH.
[IpeoOpaszoBanus JlopeHua.
WIMmysibe 1 SHEPTHUs TOUKH B
PEIATUBUCTCKON MEXaHUKE.
3aKOH COXpaHEHUs MOJTHON
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 MeTOIBI
MOJICKYJISIPHOHN (DU3UKH.
Craructuueckuii u
TePMOJIMHAMUYECKU I
noaxozsl. PaBHOBeCHBIE
COCTOSIHHSI ¥ TIEPEXO/IbI.

W3y4uuTh 1 3aKOHCIIEKTHPOBATH
PEaKTUBHOE IBUKEHUE U €TI0
MIPUMEHEHHE.

Koncniekr

1,457




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

11

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

Pacnipenenenue monekyn
u/iealbHOTrO0 ra3a (pacrpeeieHus
Makcgemia u bonasimana).
bapomerpuueckas ¢popmyna.

Y cTHBIN
ompoc

1,457

12

[TepBrIii 3aK0H
TEPMOJIMHAMUKH.
OObpaTtumble U HEOOpaTUMBbIE
npoueccsl. [{uknnueckue
npoueccsl. [{uki 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.
[ToBepXHOCTHOE HATSHKEHUE
KUJKOCTU U KalUJUTSIPHBIC
SIBJICHUS.

apdexr xoyna-Jlenna. Cxmkenue
ra3os.

16 TBepable Tena. bixuuii u
JAJTbHUM TIOPSIIOK B Y cTHRIN
pacIIOI0KEHUHA aTOMOB. 2 2 o1poc 4 14,51
Kpucrannuueckue pemerku.
17 @Da3oBbI€ MEPEXOJbl MEKIY YcrHBIN 1,45,7
arperaTHHIMH  COCTOHUAMA | 6 orpoc 3
BEIIECTBA. ®da3oBbIe
nepexosl 1-ro v 2-ro poja.
18 2-asn pyoOe:xkHas 2 o5
arrecranus
Bcero 36 | 72 72 100
1 DNeKTPUYECKUM 3apsI.
3aKoH Kynona.
HanpsxénHocTs
AIEKTPUIECKOTO TOJISL. Harpsok€HHOCTh  TMOJIST  TOYEUHOTO
[MpuHIMnI ~ cymeprno3uIuy. 5 o | 3apana. DOKBUMOTEHIIUATbHbBIE 3 YcTHbIN 9 2456
[Torenmman. Paznoctb MOBEPXHOCTU. DIEKTPOCTATHYECKAs onpoc T
MOTEHIMAJIOB. 3alUTa. .
DneKkTpuueckas €MKOCTb.
Konpnencaropsr. OHeprus
AJIEKTPOCTATHYECKOTO TOJISI.
2 Teopema ["aycca.
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
DJeKTpOCTaTHYECKOe Mojie B | 2 4 | Buasl coeTMHEHUH MPOBOTHUKOB. 3 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
nmpoBOJHMKOB. PabGota wm
MOIITHOCTh  TOKa.  3aKOH
Jxoynsa-Jlenua.

[TpaBuno Kupxroda mis
Pa3BETBIEHHON LIETH.

YcrHbIN
ompoc

2,4,5,6

DNEeKTPUUYECKHUI TOK B
MeTtauiax. OCHOBHBIE
3aKOHBI SJIEKTPUUECKOTO
TOKa B KJIACCUYECKOH
TEOpPUH
AJICKTPOIPOBOAHOCTH.
OMHUCCHUOHHOE SIBJICHUE.

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
BOJIHOM. IIlmoTHOCTH
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-aa 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
BOCIPUUMYHUBOCTH 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
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CMEILCHHS. YpaBHeHHe
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 BOJIH Ha ompoc

rpaHuile  paszaena  JABYX

TUAJICKTPHYECKUX Cpel.

17 Nznydyenune 31eKTPUUIECKOTO ['eneparop nmepeMeHHOTr0 TOKA. 5 YcTHbIIT 2,45,6
JTATIOJISL. Mkama | 2 4 PannoBemanue. TeneBuneHue. OIpocC 4
AJICKTPOMArHUTHBIX BOJIH.

18 DHeprus 2 6 NMysibC 3JIEKTPOMArHUTHOTO TOJISL. 5 VYcTHBIN 3 2,45,6
AJIEKTPOMATrHUTHBIX BOJIH. onpoc

19 2-as pyoe:xxkHas 2 o5
aTrecranus
Bcero 36 | 72 12 100

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
AJE€KTPOMArHUTHBIX BOJIH.

JIuHeiiHast, Kpyrosasi, 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

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

OnTuueckue sBiIEHUsS B aTMocgepe.
Panyra. Mupaxu..

VYcTHEBIN
ompoc

2,4,5,6

25

[IpocBeTiieHUE ONTUKMU.
WnTtepdepennimonnbie
puOOpHI - UHTEPPEPOMETP
MaiikenbCcoHa.

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. 3ouHas
[UIACTUHKA

YT
onpoc

2,4,5,6

27

Judpaxius ceera Ha MIEIH.
JudpakionHas peeTKa.
Paspemarormas
CIIOCOOHOCTb.

IToctpoenue U300pakeHHi B
coOMparoIeil U BOTHYTON JTMH3aX.

Koucnoekr

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 JIy4EH.

VY cTHEIN
onpoc

2,4,5,6

31

JInnzel. opMyia JIMH3HI.
Ontuueckas cuia.
JIuneitHOE yBeIMYECHUE
nuH3bL. TOJICThIC JIMH3BI.
AOG6epanuu. [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 DitHIITEHHA.
[InpomeTrpust.

Tennosoe U3ny4yeHue.
PaSHOBI/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

16



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 36 | 72 36 100
Bcero 3a Tpu cemecTpa 108 | 180 180
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH
Oopa3oBaTe/ibHbIE TEXHOJIOTUH

TpagunnoHHble JieKIMH M Ja0OpaTOpHble 3aHATHS  C HCIIOJB30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJIOTUH. JIEKIUM C HUCIOJIB30BaHUEM MYJIbTUMEAMMHBIX NPE3CHTALUM, JICKIUH-
Oecenbl, JEKIUHU-IUAJIOTH, IBPUCTUYECKUE JIEKLUUH, JEKIHHU-BU3yalu3aluy, Ja0OpaTOpHbIC 3aHATHUS,
caMmocCTosITeNIbHas padoTa CTYAEHTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jleknus-quaJaor — colepkaHue MOAACTCS Yepe3 CEPUI0 BOIPOCOB, Ha KOTOPBIE CTYIEHT JOJDKCH
OTBEYaTh HETMIOCPEICTBEHHO B XO/I€ JIEKIIUH.

IIpe3senTanmm Ha OCHOBE COBPEMEHHBIX MYJIBTHMEIHUHBIX CPEICTB - camblii 3(QeKTHBHBIA CrOCO0
JOHECeHUS] BaKHOW HMH(OpMANMK TpH MyONMYHBIX BBICTYIUICHUSX. Clalii-Tpe3eHTalud C HWCIOJb30BAHUEM
MyJIETUMEIUAHOTO 000PYAOBaHUS TO3BOJSAIOT PPEKTHBHO M HATIISITHO MPENCTaBUTH COAEPIKAHUE M3ydaeMOro
MaTepuraia, BEIIEIUTh U IPOMLITIOCTPUPOBATH COOOIIEHNE, KOTOPOE HECET MOYyUUTEeNbHYI0 HH(POPMAIHIo, TTOKa3aTh
€C KJIIIOYCBLIC COACPKATCIIBHBIC ITYHKTEI. HUcnonp3oBanue HWHTCPAKTHUBHBIX JJICMCHTOB IIO3BOJIACT YCUIUTH
3¢ (HEeKTUBHOCTh  IMyONWYHBIX  BBICTYIUICHHH, SBISIFOIIAXCS 9YacThl0  MPO(ECCHOHAIBHON  JEITeIhbHOCTH
npernogaBaTeiis.

OnnaiiH-ceMMHap — pa3HOBHUJIHOCTh BEO-KOH(EpPEHIMH, MPOBEJCHUE OHJIAWH-BCTpEd WIH
Ipe3eHTanuii yepe3 MHTEepHET B pexuMe pealbHOro BpeMeHU. KakIblil U3 y4aCTHMKOB HaXOIUTCA Y
CBOEr0 KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HHUMU HojaepxkuBaercs udepe3 HWHrepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs, YCTAaHOBJIEHHOI'O Ha KOMIBIOTEPE KaKJOrO0 Y4acCTHUKA
(Zoom, Meet, Skype u ap.).

Buneoxongepenuus — ceanc BuaeokoHpepenucsazu (BKC) — 3to TexHOnorus MHTEpaKTUBHOTO
B3aUMOJICHCTBHS JIByX U OoJjiee yJYaCTHUKOB 00pa30BaTeNbHOTrO Ipoliecca s ooMeHa uHpopmalueil B
pEAJIbHOM PEXUME BPEMEHHU.

JlaGopaTopHas padoTa — nnepeueHb paboT NpHUBEJIEH B TAOIUIIE HUXKE.

Hcnonb3yroTcss MHTEpAaKTUBHBIE METOAbl OOYUEHHS: CUTYallMOHHBIE 3aJayd, HCCIIEI0BaTENbCKUI
MeTo]1 00yueHus, AeJI0BbIE UTPBI, IOJITOTOBKA U MyOJIMYHAs 3alUTa pedeparoB.

TexHonoruss  3J1eKTPOHHOro  o0y4yeHMss  (peanusyercs MpU  TMOMOIIM  DJIEKTPOHHOMN
nH(popManmonHo-oo6pazoBatenbHoi cpeasl (DMOC) COI'Y mpu ucnonwszoBanuu pecypcoB ObC, npu
MIPOBEIEHUU ABTOMATU3UPOBAHHOI'O KOMITBIOTEPHOTO TECTUPOBAHUS U T. [I.).

Hcnonb3yrorcss 0auIbHO-pEeUTHHIOBAs CcHCTEMa OLCHKM 3HAHWN, TEXHOJIOTUH C NPUMEHEHUEM

JMCTAaHIIMOHHOTO 00y4YeHus Ha miatdopme http:/Ims.nosu.ru/.

IIpumeyanus:

- Bce Buapl yueOHOW pPabOTBI MOTYT MPOBOIUTHCS MUCTAHIIMOHHO HAa OCHOBE JIOKAJTbHBIX
HOPMATHBHBIX aKTOB.

- B menmsax peanusaiuy WHIAMBUIYaTbHOTO TOAXO0Ja K OOYYCHHIO CTYIEHTOB, OCYIISCTBIISIOLIMX
y4eOHBIN TIPOIIECC MO WHAWBUAYATbHOW TPAaCKTOPUH B paMKaX HWHIMBHIYAILHOTO pabodero IUiaHa,
W3y4CHUE JaHHOW JMCIMIUIMHBI MOJXET OCYIICCTBISATBCSA dYepe3 HWHIMBHIyAIbHbIE KOHCYJIbTAIlUU
npernoaaBaTeNss O4YHO, B Yachl KOHCYJBTAalMi, MO DJIEKTPOHHOM IOYTE, a TaKKe C HCIOJIb30BaHUEM
Cisco Webex Meetings, mnardopmsl muctanumonHoro ooydenuss Moodle, nmuyHblii kaOUHET CTyeHTa Ha
optrasie COI'Y, npyrux snementos D11OC 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 | Onpexnenenue IIOTHOCTH BellecTBa. | Jlabopato 4 [IpoBenenue IIpoexTHas
pHasd [IOMCKOBOT'O pa3paboTka
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 [TpoBenenue Case-study
MPUTSHKCHUS MaT. MasiTHUKA. pHas MIOUCKOBOTO
pabora (hU3UIECKOTO
HKCTIEPUMEHTA
6 | HccnenoBanue OCHOBHOIO 3aKOHA JIabopato 4 [TpoBenenue CemuHap B
BpaaTeIbHOTO ABHKCHUSA TBEPAOrO | pHas IIOMCKOBOT'O AnajIoroBoM
Tena Ha MasiTHUKe OOGepOeka. pabora dusnuecKoro pEKUME
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 BIaXKHOCTU BO31yXa JIabopato 4 [TpoBenenue CemuHap B
MIPH TIOMOIIH TICHXPOMETPA. pHas MTOUCKOBOTO AUanoroBoM
pabota ¢du3nveckoro PEXIME
HKCTIEPUMEHTA
11 | [Nonmy4yeHue u U3MepeHHE BaKyymMa JlaGopato 4 ITpoBenenue IIpoexTHas
(BBICOKOTO) pHas IIOMCKOBOT'O paspaboTka
pabota ¢du3uveckoro
HKCTIEPUMEHTA
12 | Ilony4yeHue u U3MepeHHE BaKyyma JlaGopato 4 ITpoBenenune
(BBICOKOTO) pHas TIOMCKOBOTO HpoekTHas
pabora (usnyeckoro paspaboTka
HKCTIEPUMEHTA
13 | Ompenenenue oTHOLICHNE JIabopato 4 [Iposenenue Case-study
TEIUIOEMKOCTEH 10 cioco0y pHas IIOUCKOBOT'O
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Knemana-/lezopma. pabora ($hU3UIECKOTO
HKCIIEPUMEHTA
14 | Onpenenenue OTHOIICHUE JlaGopato 4 [TpoBeneHue Cemunap B
TETIOEMKOCTE! IO CIIOCO0yY 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
HKCIIEPUMEHTA
16 | OmpeneneHne eMKOCTH JlaGopato 4 [TpoBeneHue
KOHJIEHCATOpa IIPU MOMOIIA MOCTa pHas IIOMCKOBOI'0O HpoexrHast
Cott pabota buznueckoro paspabotka
HKCIIEPUMEHTA
17 | ®a3oBbie nepexosl 1-ro u 2-ro poaa | Jlaboparo 4 Cemunap B
pHas JIaJIOTOBOM
pabora pexKIMe
18 | 2-asm pyGe:xHas aTTecTanus. 4
Bcero 72 40

7. Y4eOHO-MeToaMUYeCcKOe o0ecneyeHue CaMOCTOATEIbHOIH padoThl

CamocTtosaTenbHas pabora oOydarolmuXcs SBISETCS OJHMM W3 BHUAOB YUeOHBIX 3aHSATHH.
CamocrodTenbHas paboTa MPOBOAUTCS C LENbIO:

— cHCTeMaTH3alluy U 3aKPEIUICHHsSI MTOTYYSHHBIX TeOPETUUECKUX 3HAHUM U MPAKTUYECKUX YMEHHMA
o0yyJaromuxcs CTyACHTOB;

— yrayOneHus U paclllupeHns TEOPETUUECKUX 3HaHUM;

— (hopMupoBaHUs YMEHHIA HCIIOIB30BATh HOPMATHUBHYIO, ITPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO
U CHEHAJIbHYIO JINTEPATYPY;

- (QopMHUpOBaHUA CaMOCTOSITEIPHOCTH  MBIIUICHUS, CIHOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaTn3allliu;

— Pa3BUTHA UCCIIEAOBATEIBCKUX YMEHUI.

CamocrosTenbHas paboTa oOy4aroIMXCs OCYLIECTBISCTCS Ha NPOTSHXKEHUM H3ydeHUs Bcel
JMCLUIUIMHBI B COOTBETCTBUH C YTBEP)KIACHHOM B yUeOHOM IIIaHE TPYIOEMKOCTbIO U COCTOUT H3:

- paboThl CTYAEHTOB C JEKIMOHHBIMH MaTepHallaMd, TIOMCKa W aHajuu3a JIUTepaTypbl U
AJIEKTPOHHBIX NCTOYHUKOB MHPOPMAIIUH 110 3aJaHHOH TeMe;

- BBITIOJTHEHUS 3aIaHUM JIs1 camocTosaTensHON paboTel B OUOC COT'Y;

- U3Y4YEHHsI TEOPETUUYECKOr0 M CTAaTHUCTUYECKOrOo MaTepuaja JJjsl MOATOTOBKU K Jab0paTOpHBIM
3aHSITHSIM;

- IOJITOTOBKH K SK3aMEHY.

[TepedeHb BONPOCOB Il CAMOCTOSATENIbHOM pabOThI IpHUBEAeH B Tabmuie 5.1 , cmucok
HE00XO0AMMOM JIUTEpaTyphl HaxoAdlIelcs B OubiInoTeke NpruBe/ieH B MyHKTe 9. JlononHuTenpHas
TUTepaTypa ¥ METOJAMYECKUE YKa3aHUs K JTJa00paTOPHBIM U MPAKTUYECKUM 3aHITHIM HaXOJIATCS Ha
kadenpe gusuku u actponomuu (yin. Mapkyca 24 ayn.Nel0)

CamocTtosTenbHass paboTa CTYAEHTOB IO JUCHUIUIMHE MPOBOAUTCA B BHUJE MNHCbMEHHBIX
JOMAalTHUX 3aJlaHul (KOHCIIEKTOB), a TAK)KE MOJArOTOBKY IIPE3EHTALUMN MO 3aJaHHOM TeMaTHKe.
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MeToanyeckne peKOMEHIAIUM 10 CO3AAHUI0 MYJIbTHMEIUITHON Mpe3eHTalun
CtpykTypa # COJEpKaHHE TMpPE3eHTAllMh — OJTO JIMYHOE TBOpYEeCTBO aBTopa. [lonesno
HCIIOJIBb30BaAThH H_Ia6JIOHBI O(l)OpMJICHI/ISI JJIA IIOATOTOBKH KOMHBIOTGpHOfI Hpe3€HTaLII/II/I.

Craiiipl KellaTeIbHO HE Ieperpyxarb TEKCTOM, Jydylle pPa3MeCTUTh KOpOTKHE Te3uchl. Ha
crnaiiiax HeoOXOAMMO JEMOHCTPHPOBAaTh HEOOJbIIME (parMeHTHl TEKCTa JOCTYNHBIC A YTCHHUS Ha
paccrosinuu; 2-3 gororpaduu win pucynka. Hanbosee BaxxHbIN MaTepua Jy4llle BbIACIUTS.

Tabmuubl ¢ UUGPOBBIMU JAHHBIMH IUIOXO BOCIPHHHUMAIOTCSI CO CIAiIOB, B JTOM cliy4ae
undpoBoi MaTepua, Mo BO3MOXHOCTH, JIyUllle MPEACTaBUTh B BUJIE TPAUKOB U IUArPAMM.

He cnenyer wusnuiuHe yBIeKaTbCsl MyJIbTUMEAMHHBIMU 3(ddekramu aHumanuu. OcoOEHHO
HEe)XeJaTelnbHbl Takue 3(P(EKThl KaK BBUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IOSBICHUE TEKCTa U T.JI.
OnrtumanbHas HacTpoiKa 3PEKTOB aHUMALlMU — MOSBJICHUE, B NIEPBYIO OYEpe/b, 3aroJIoBKa ciaiaa, a
3aTeM — TeKcTa 1o ab3amam. [Ipu 3TOM eciam HECKOJIBKO CIaii/IoB MMEIOT OJMHAKOBOE HAa3BaHUE, TO
3aroJIOBOK Cllaii1a JOJDKEH MOCTOSHHO OCTABaThCs HA KpPaHe.

YroObl 00ecreyuTh XOPOLIYI0 YUTAEMOCTh MPE3EHTAMH HEOOXOIUMO M0100paTh TEMHBIN L[BET
¢dona u cBeTbIi nBeT mpudra. Henp3s Takke BHIOHMpATh (HOH, KOTOPHIA CONEPIKUT aKTUBHBIA PUCYHOK.

Kemarenpno MNOATOTOBUTh K KaAXKIAOMY cnaﬁny 3aMCTKHU II0 JOKJIady. 3areM pacrcdyaTtatb UX U
HCII0JIB30BATh IMPH MMOATOTOBKE HUJIM HA camMou MMpE3CHTAlHH. Mo:xHO pacneyaratb HCKOTOPHIC KIIFOYCBLIC
CJ'IaI‘/‘II[BI B KaQUCCTBC pa3qaTOYHOro Marcpuajia.

HeobxomnMo 00s13aTebHO COOMIOAATh €MUHBIA CTHIIb O(QOPMIICHHUS MPE3CHTAMH U O00paTHUTh
BHUMaHHE Ha CTHJIMCTHYECKYIO TPAaMOTHOCTb.

CrnenyeT npoHyMepoBaTh ClIaliJibl. ITO MO3BOJIUT OBICTPO OOpalIaThCsl K KOHKPETHOMY ClIaiily B
cilyyae He0OXOMMOCTH.

PexoMenpanuu 1o coaepKaHuio U CTPYKTYpE CIai10B MyJIbTUMEIUHHOMN NIPE3EHTALUH:
1-i1 cnaiig (TUTYNBHBIN), Ha (OHE KOTOPOTO CTYJEHT MPEACTABISET TEMY IIPOEKTA.
2-11 cnaiin. Brmouaer B ce0s 00BEKT, MPEIMET U TUIIOTE3Y UCCIIETOBAHMS.

3-it cmaiin. Comep kKHT LIeh M 3aadu ucciieoBanms. Llens mpoekTa JomkHa OBITh HAIMCaHa Ha
9KpaHe KpymHBIM MIpudTOM. 31ech Ke HamucaTh U 3aJa4u.

4-i1 - cnaiin. ConepKUT CTPYKTYpPY pabOThI, KOTOPYIO MOXHO MPEIOCTaBUTh, HAIIPUMEDP, B BHUJIC
rpaduyeckux OJIOKOB CO CTPEJIKAMH.

5-it - cnaiin. IlpencraBnseTcst colepkaHHe W TeopeTHyeckas 3Ha4YMMOCTh mpoekTta. CyTb
pemaeMoil mpoOsieMbl MOXeET OBbIThb MpPEACTaBIeHa B BHUJAE CXeM, TaOJMIl, Auarpamm, TIpagHKoB,
¢dotorpaduii, pparMeHTOB PUIBMOB U T.II.

6-i1 - crmaiin. Bo3MOXHOCTH MpUMEHEHHSI Pe3yIbTaTOB PabOTHI Ha TIPAKTHKE.
7-i1 cnaiin. I'maBHBIE BBIBOABI, MTOTH, DPE3YJIbTaThl IMpPOEKTa IeNeCO00pa3HO IMOMECTUTh Ha

OTJIEILHOM ClIaiifie U JIAaKOHUYHO H3JI0KUTh CYThb 3HAYMMOCTHU MNPOCKTA HUJIU MOJYUYCHHBIX PE3YJIbTATOB
HUCCICIOBAaHU.

8. OueHoYHbIE CPEACTBA JJIfA TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, Py0e:KHOH aTTecTalluu U
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS THCHUILINHBI.
g mpoBeneHus TEKYLIEr0 M WUTOTOBOTO KOHTPOJISI MCHOJB3YIOTCS CIEAYIOIIME OLICHOYHbIE

CpeAcTBa: MIMCbMCHHLIC JOMAITHUC 3aJIaHUS 110 BOIIPOCaM, TCCTOBBIC 3aJlaHU A, ITIOATOTOBKA ITPE3CHTAIUH.
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dopma nMpoBeICHUS UTOTOBOTO SK3aMeHa — yCcTHasl. Pe3ynpTupyroias sK3aMeHalluOHHAast OL[EHKa

onpeaensercs B coorBeTcTBUM ¢ [lonoxxennem COI'Y o 6amibHO-pEUTHHIOBOM CUCTEME OLIEHKH 3HAHUM

CTYJCHTOB.

BAJIVIBHAS CTPYKTYPA OLIEHKH.

Make.
MuH. KoJ- KOU-BO
dopMa KOHTPOJIA BO 0aJ/LJI0B
0aJ1JI0B
Texywias oyenka cTyqeHTa B TeUeHUE 1-8 HeeIN COCTOUT U3: 0 25
IToaroToBka 1 3antuTa Ipe3CHTANHN — S © 0 5
BrimonHeHrne MMChbMEHHBIX JOMAITHAX 33IaHUH 110 TeMaM 0 20
3aHATHUH ¥ CAMOCTOSATEIILHOM PabOThI (KOHCIICKTOB);
OtBeThI Ha Ta0OPATOPHBIX 3aHITHSX.
1-a pybescnaa nucomennas KOHmMpPoAbHAA paboma (KomMnviomepHoe 0 o5
mecmupoeanue) - 9-as Hemens ceMecTpa
Texywan ouenxa ctyneHra B teduenue 10-17 Hereau coCTOUT H3: 0 25
[ToaroroBka u 3amuTa npe3eHTANN — S O 0 5
BrimonmHeHne MMChbMEHHBIX JOMAITHAX 33/IaHUH 110 TeMaM
3aHATUN ¥ CAMOCTOSTENIHOW PabOThI (KOHCIIEKTOB); 0 20
OtBeThI Ha Ta0OPATOPHBIX 3aHSITHSX.
2-51 pybescHas nNUCbMeHHAsA KORMPONbHAA Padoma (KomMnvlomepHoe 0 o5
mecmupoeanue) - 18-as Heynens cemectpa
Hmozo
0 100
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TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMITIETEHIIMI

OU3UKA
®I'OC 04.03.01 - 6axanaspuar no Hanpasjenuio noarorosku 04.03.01 Xumust
IleJb AU CHHILIHHBI ®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 CIICIIHMAJINCTA.

3apaun - OBJIaJICHUE HABBIKAMH CTABUTH IEJIH , 33/1a4W U OMPEEIATh METOIbl U3YUCHUS KaKI0T0 pazzena kypca «O0mein
(bU3HUKN» U BCETO MpPEMETa B LIEJIOM.

- 03HAaKOMJICHHE [IEJIOCTHOW CUCTEMOW 3HaHWH, GOPMUPYIONINX (PU3HUECKYIO KAPTHHY OKPYKAIOIIET0 MUPA.

- U3y4yeHune (PU3NYEeCKNX 3aKOHOB U TEOPUNl C MPUMEHEHHEM aJIeKBaTHOTO MaTeMaTHYECKOTO armapara,
KOJIMYECTBEHHOI'0 OIIUCAHUS CBOICTB MOACJIBHBIX CUCTEM.

- CTPOUTH (hU3MUECKUE MOJICIIH U PellaTh KOHKPETHBIE 3a/1a4H 33JaHHON CTETIEHU CIIOKHOCTH.

- CaMOCTOATCIIbHO CTaBUTh LCIIU ACATCIIBHOCTHU U IIJIAaHUPOBATH CIIOCOOBI UX JOCTUXCHUA

- OBJIaJICHUE HaBBIKAMH U3MEPATH C ONPEACTICHHON TOYHOCTBIO Pa3IUYHbIe (PU3NUECKIE BETUYHHDI, ONPEICIISTh
IOrp€IIHOCTHU IIPHU MPAMBIX W KOCBCHHBIX U3MCPCHHUAX.

B mporiecce ocBoeHUS TaHHOM THUCIUIUTMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIETYIOIINE
0011eKYJIbTYPHBbIE U npodeccHOHATbHbIe KOMIIETEHIMHU

KOMIIETEHIIMA IlepeyeHb KOMIIOHEHTOB TexHosornu dopma CryneHn ypoBHeil OCBOeHHUsI
HH | POPMYJIMPOBKA ¢GopMupoBaHusl | OLIEHOYHOI0 | KOMIIETEHUMH
JAE cpeacrsa
KC
OIl | CnocoGeH  NpUMEHATh  PacyeTHO- | 3HATh: Jlexuun, YO, IloporoBbiii ypoBeHb:
K-3 | TCOPETHYCCKUE METONBI Ul U3YYCHUS | OCHOBHEBIE MOHSITHS TPEHUHIH, I, 3Haem:
CBOHCTB BEIIECTB M NPOIECCOB C UX | dyy3yuku: (PUINUECKOE KOHCYJIbTALIUU J/p, - COLMAJIbHYIO 3HAYUMOCTh
yqactaem - - € UCTIOMB30BAHNEM | 10 g (huznueckue npenopasareneii; | K/p, (U3UKK KaK HAyKH ¥ CBOEH
COBPEMCHHOU BOITUCTHTCIEHOM | gpiienms, a Tak Xke UX Xa- camocrositenbHas | TJ1 Oyaymeit npodeccuu;
TEXHMIH. pPaKTEepUCTUK — GU3NYECKUX | paboTa CTY/IEHTOB - MecTO (PU3HUKHU B CHCTEME
BEJIMYNH; €CTECTBEHHBIX HAayK U B )KU3HU
- TOHSTHH U3MepeHus YeJI0BEYEeCKOro 00IEeCTBa,
(bU3NUECKUX BEIHYHH, TECHYIO B3aUMOCBSI3b (PU3HKH C




cucTeM (pU3MUECKUX
BEJIMYMH, UX pa3MepHO-
CTH W STUHUI] HU3MEPCHUS;

- KJIacCH(pUKAIIIO
IIOTPELIHOCTEN U3MEPEHUS
(bu3NYECKUX BEJIUYMH;
yMeTb:

- BBIICIISATH KOHKPETHOE
busnyecKoe coepKaHue B
MPUKIAIHBIX 3a7]a4ax U
UCIIOJIb30BAaTh OCHOBHBIC
3aKOHBI (PU3KUKHU B Ipodec-
CHOHAILHOM JESITCIIFHOCTH,
- IPUMEHSTH (PU3UUECKHE
3aKOHBI JIJISl PEIICHHUS
MPAKTUYECKHX 3a7ay.

BJIA/IETH!

- METOJ0JIOTHEN
OpraHu3aluy, IIaHUPOBa-
HUS, TPOBEACHUS
u3MepeHuit 1 00paboTKU

MaTeMaTHKOM;

IloBbIIIEHHBIH YPOBEHb:
3Haem:

- COLHMAJIbHYIO 3HAYMMOCTb
(GU3UKM KaK HAYKd U CBOEH
Oynymiei mpodeccuu yuuTens
bu3uKy;

- MecTo (PU3MKH B CUCTEME
€CTECTBEHHBIX HaYK U B )KU3HU
YeJI0BEYECKOro 00I1ecTBa,

- TECHYIO B3aUMOCBSI3b (DU3HUKH C
MaTEeMaTHKOM;

- KJIaccU(pUKAIIIO
HOTPEIIHOCTEN U3MEpPEHHUS
(U3NIECKUX BETHYUH.

ymeem:

- IPUMEHSATH (pru3nyecKue
3aKOHBI JJIsl PELICHUs
NPaKTUYECKHX 3a/1a4.
enadeem:

- METOJ0JIOTHEN OpPTaHU3aLUH,
IUTaHUPOBAHMSI, IPOBEICHUS

pe3ynbTaTOB U3MepeHuil u 00paboTKu
HKCIIEPUMEHTATbHBIX pe3yIbTaToB
HUCCIIETOBAHUMN. AKCIEPUMEHTAIbHBIX
UCCIIEIOBAHUM.
OIl | Crioco6eH mIaHupoBaTh PaboThI 3HATH: Jlextum, YO, IMoporoselii ypoBeHb:
K-4 | XuMu4ecKoil HanpaBIeHHOCTH, - Hay4HBbIC OCHOBBI | TPEHUHTIH, H, 3Haem.
00pabaThIBaTh 1 (pu3MYecKnX, XUMHUYECKHX, | CUTyallHOHHBIE T/p, OCHOBHBIE TIOJIOKEHHS, METOALI W
MHTEPIPETUPOBATH MOTyYEHHBIE pU3HKO-XUMHYECKHX U | 3a/a4u, K/p, 3aKOHBI CCTCCTBCHHOHAYHBIX
Pe3yIbTATHI C UCTIOTb30BaHUEM OMOJIOTUYECKUX  METOJIOB | KOHCYJIbTALMU T ggigggg)‘* (MaTeMaTHkH, Qu3MKH,
TeOpEeTHUECKUX 3HAHHUI I IS WHCTPYMEHTANBHOM | mpernofasarenei; ymeem:
MPAKTUICCKUX HABBIKOB PCHICHUSA OLCHKHA MOKA3aTeJICN | caMOCTOATEIbHAS R IIPUMEHSTh JOCTHIKEHUS

MaTeMaTHUYECKUX U (PU3NICCKUX
3a1ad.

U3MEPEHUM B ITPAKTUYECKOU
JIeSATEIbHOCTH;
YMeETh:

paboTa CTy/IeHTOB

€CTCCTBCHHOHAYYHBIX JUCHUILINH
IJid opraHn3aliu XUMHYCCKHUX H
TCXHOJIOT'MYCCKUX MPOIECCCOB;
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- HCIONB30BaTh (puzmyec-
KHe, XUMHUYeCKHe, (Pu3nKo-

XAMHYECKHe ©  OuoIo-
FHYECKME  METOIbI  Kak
HHCTPYMEHT B
npodeCCHOHATBHOR
JEATENBHOCTH;

BJIA/IETh. - METOIOJIOTHEH
OpraHu3aly, IIaHUPOBa-
HUSI, IPOBEICHUS
U3MepeHui u 00padoTKU
pE3yJIbTaToB
AKCIIEPUMEHTATBHBIX

BJIaJICeT:
- METOJOJIOTHEeH WAeHTH(UKALNH
BEILIECTB c MOMOIIBIO
COBpPEMEHHBIX (busnvecKux,
XUMHAYECKHX, (DU3UKO-XUMHYCCKHX
u OHMOIOTHYECKUX METO/I0B
HCCIIEIOBAHNS;

IloBbIlICHHBIN YPOBEHb:

3Haem:

- OCHOBHBIE TIOJIOKEHHSI, METOABI U
3aKOHBI €CTECTBCHHOHAYYHBIX
JMCUMIUIAH (MaTeMaTuky, Gpusnky,
XUMHUH, OWOJOTMM H  JPYTHX
CMEKHBIX JUCIIUTUINH ),
HE00X0TUMbIe TUTST
po(heCCUOHATBHON EATEIbHOCTH;
ymeem:

- HCTOJIh30BaTh MATEMATUYCCKUE U
€CTeCTBEHHOHAYYHBIE METOABI IS
perieHus npobiem B
o eCCUOHANTBHON AEATEbHOCTH;
- MPUMEHSTh JOCTYOKCHHS
€CTeCTBEHHOHAYYHBIX JAHCIUIIINH
JUTS opraHu3anuu
TEXHOJIOTHUYECKHX TPOIECCOB;
BJIaJICeT:

- METOJOJIOTHEH WJIeHTH(DUKAIH
BEIIIECTBA c MOMOIIBIO
COBpPEMEHHBIX (buznuecKux,
(UBUKO-XUMUYECKUX METO/IOB
MCCIIeIOBAHUS;

YK-

Croco0eH  OCYIIECTBISATh  IOWCK,
KpUTUYECKUA  aHaIM3 W CHUHTE3
UHQOPMAITUK, TPUMEHATh CHCTEMHBIN
MOJXOJ JJsl PELICHUsS! TOCTaBICHHBIX
3ajau.

3HATD:
- OCHOBHBIE TIIOHATHUS H
METO/IbI MaTEMAaTHYECKUX W
€CTECTBEHHO HAYYHBIX
IUCIMIUIMH B 00beMe,
HEOO0XOIMMOM JUIST
npoQeCCHOHATBHON
JIEATEILHOCTH;

Jlexiynm,
TPEHUHTH,
CUTYaIlMOHHBIC
3aJa4H,
KOHCYJIbTAITH
Mpeno/iaBaresneu;
CaMOCTOSATEIIbHAS
paboTa CTy/IeHTOB

YO,

J/p,
K/p,

TA

IloporoBslii ypoBeHb:

3Haem:

- OCHOBHBIC ITOJIOKCHUSA, MCTOAbI 1
3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCITUTUINH (MaTEMaTHKH, (’101/13141(1/1,
XUMHH, OWONOTHH ®  APYTUX
CMEKHBIX JTUCLUIUINH),
HCIIOJIb3yEMBIE B
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- Hay4yHbIE OCHOBBI
(GU3NYECKNX, XUMHUYECKHUX,
(U3UKO-XUMHYECKUX u
OMOJIOTMYECKUX  METOOB
s MHCTPYMEHTAJIBHOU
OLICHKH noKazaresen
U3MEPEHUM B IIPAKTUYECKOU
JeSATEIBHOCTH;

yMeTb!

- UCIIOJIb30BaTh
MaTeMaTU4eCcKue U
€CTECTBEHHOHAY4YHbIE

METOJBI  JJIA  PEUICHHS
TEXHOJIOTHYECKHX 3aJ1ay;

- HCII0JIb30BaTh
dbuznueckue, XUMHUYECKUE,
(UBUKO-XUMHYECKUE u
OMOJIOrMYeCKHe METObI KaK
HHCTPYMEHT B
npodeccuoHaNBHOM
JesTeTbHOCTH;

BJIA/IeTh. - METOJI0JIOTHEH
OpraHu3aIyy, MIaHupOBa-
HUS, TPOBEACHUS
U3MepeHuil U 00paboTKu
pe3ynabTaTOB
AKCIIEPUMEHTATBHBIX
UCCIIEIOBAHUMN.

npodeccnoHaTbHON AEATETbHOCTH;
enaoeem:.

- CHOCOOHOCTBIO MPUMEHSATH
JOCTH)KEHHSI €CTECTBEHHOHAYYHBIX
JUCHUIUIAH ~ JUI  OpraHU3aluH
TEXHOJIOTHYECKUX TPOIECCOB;
IloBbIlICHHBIN YPOBEHb:

3Haem:

- MecTO (PU3HKHU B CHCTEME
€CTECTBEHHBIX HAYK U B )KU3HU
YeJI0BEYECKOro 001eCTBa,
TECHYIO B3aUMOCBSI3b (PU3HKH C
MaTEeMaTHKOM;

yMmeem:
- TPUMEHATH  (HU3UUECKUE,
XHUMHUYECKHE, ¢busmKo-

XUMHUYECKHE W OHOJOTUYCCKUE
METOJbl KaK HMHCTPYMEHT B
pohecCuOHATLHOM
NESITEIbHOCTH;

-gradeem:

- METOJIOJIOTHEN OpTaHHU3aIlHH,
TUTAHUPOBAHWS, TPOBEICHUS
u3MepeHuil 1 00paboTKu
pe3yJIbTaTOB
IKCIIEPUMEHTAIBHBIX
HACCIEN0BaHUMN.

@dopMa OLEHOYHOI0 CpelACcTBA: YCTHBIM ompoc Ha cemMuHapckoM 3aHsaTtuu (YO), mokiag Ha ceMUHAapcKoM 3aHaTtud (/]), BBIOIHEHHE
nabopaTopHbIxX padoTt (JI/p), kouTponsHas pabora (K/p), TectupoBanue B cucreme AucTaHIMOHHOTO 00ydenus (T/D).
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8.1. Teky1uuii, NPOMeKYTOUYHBIH KOHTPOJIb 3HAHUIA CTY/IEeHTOB

Ilepeyens BonpocoB 1uis 1 pyOeskHoil aTTecTauMU (ATTECTAIIMOHHAS MMCbMEHHAs1 KOHTPOJILHAsI
padora) no nucuuIInHe «Pu3uKa»

MexaHnyeckoe IBUKEHUE.

CKOpOCTh U yCKOpEHHE.

[TocTynarenbHOE ABUXKEHUE TBEPAOTO TeEA.

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

Tperuii 3akon HerotoHa.

Cuna TsKeCTH U Bec.

Yupyrue cusl.

0. Cuna Tpenusi.

11. 3akoH coxpaHEeHHUsI UMITYJIbCA.

12. Kunernueckast sHeprus u padbora.

13. IloTennuanpHas YHeprus. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPTHH.
14. MoMeHT CHJIBI.

15. 3akoH coxpaHeHUss MOMEHTa UMITYJIbCa.

16. Kunemartuka BpamareabHOTrO IBHKCHHUS.

17. IInockoe ABM>XEHUE TBEPIOTO TENa.

18. /IBmkeHue EHTpa Macc TBEPIOTO Tea.

19. Bparenre TBepAOTo Tela BOKPYT HETOABMKHOM OCH.

20. MoMeHT HHEpITUH.

21. Kunetunueckas HEpruM BpallaTeIbHOTO IBUKEHUSI.

ROo~NoGO~LNE

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

Baok 1.

DNeKTpUYECKU 3apsi/] U ero CBOicTBa

BsaumopeiictBue 3apsa10B. 3akoH Kynona.
DnekTprueckoe nose. HarpskeHHOCTh 1oIA.
Cynepno3unus nonei. [lone gunosns.

JIvaun HanpsbkeHHocTH. [ToTok BekTopa HanpsikeHHocTH. Teopema ["aycca.
Paborta cnit anekTpocTaTuYecKoro moJs.

ITorennuai.

[Tone GeckOHEUHOM OTHOPOTHO 3aPSIKEHHOM MIIOCKOCTH.
[Tone AByX pa3HOMMEHHO 3apSKEHHBIX IJIOCKOCTEH.

10 [TonstpHbIE U HEMOJIIPHBIE MOJIEKYJIBI.

11. Tonstpu3anus TUIIEKTPUKOB.

12. Cunbl, AeliCTBYIOIIME HA 3apsi/l B TUDIICKTPUKE.

13. CerHETORIIEKTPHKH.

14. TIpoBOAHMK BO BHELIHEM JIEKTPHUUYECKOM TIOJIE.

15. DeKTpOEeMKOCTb.

16. KonaeHncatopsl.

17. IlocnenoBarenbHOE COCTMHEHUE KOHICHCATOPOB.
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18. ITapauienbHOE coOeTMHEHNE KOHIEHCATOPOB.
19. DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

20. DHeprus 3J1eKTPOCTATUYECKOTO TOJIS.

21. TTocTOSTHHBIN JIEKTPUYECKHI TOK.

22. DNEeKTPOABIKYILAS CHUJIA.

23. 3akon Oma. ConpoTHBIICHHE MPOBOIHUKOB.
24. TlepBoe npaBuino Kupxroda.

25. Bropoe npaswmio Kupxroda.

26. MOImHOCTh TOKA.

27. 3akon JIxoyns-Jlenna.

Bbaok 2.
Bs3auMoaeiicTBrE TOKOB.

MaruauTHoe noie.

3akon buo-Caapa-Jlamaca.

MarauTHoO€E 1oJie B BEILIECTBE.

Teopema ['aycca 1 BEKTOpa MarHUTHOM MHAYKIIVH.
HanpspkeHHOCTh MAarHUTHOTO TOJIS.

3akoH Amriepa.

Cuna JlopeHua.

© N R WNRE

Pabota, coBepiiaemas mpu rnepeMerieHuy Toka B MarHUTHOM II0JI€.
10 Krnaccudukanus MarHeTUKOB.

11. SIBnenue 3M€KTPOMAarHUTHON UHIYKIUH.
12. Toxu Dyko. SIBIeHNE CAMOMHTYKIIHH.
13. DHeprus MarHUTHOTO TIOJIS.

14. Ilpupona HocuTeNEH TOKA B METaJLIaX.
15. JTucconuanus MOJeKysI B pacTBOpax.

16. DnexTponus.

17. Tlepsslit 3axon Dapaes.

18. Bropoii 3akon ®apases.

19. Bust razoBoro paspsija.

8.2.1. Kputepuu (popMupoBaHus OLICHOK.

IHoaroroBka coodueHnii AJis1 BBICTYIJIEHUSI HA CEMUHAape:
1. CoobmieHre COOTBETCTBYET MPEATIOKEHHOW TeMe, UMEET BCTYIUICHUE, OCHOBHYIO YacCTh
U 3aKaroyenue — 1 0.
2. Tema packpsiTa IOJHOCTBIO, CTYJICHT MPOJIEMOHCTPHUPOBAI CIIOCOOHOCTH
aHAIIM3UPOBATh Pa3HbIE TOUKH 3peHUs — 2 0.
MakcumanbHOE KOJIMYECTBO OAJIJIOB 10 KaKI0M TeMe yKa3aHO B y4eOHO-METOIMYECKON KapTe.
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8.2.2. OnleHuBaHMe OTBETA CTY/AEHTA HA JK3aMeHe (3aueTe)

XapaKm epucmuka omeema

oannot

JlaH mONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
IPOSIBIIAIONIASCS B CBOOOIHOM ONEPUPOBAHUY MOHATUSAMH, YMECHUU
BBIICJIUTh CYLICCTBCHHBIE M HECYLICCTBEHHBIC €r0 IIPU3HAKU,
OPUYMHHO-CICICTBEHHbIE  CBSI3W.  3HaHWe 00  0OBeKTe
JEMOHCTpHUpYyeTcs Ha (pOHE TMOHUMAHUSA €ro B CHCTEME JaHHOM
HayKd U MEXIUCLUIUIMHApHBIX cBszed. OTBeT opMynupyercs B
TEPMHHAX HAYKH, JIOTMYEH.

56-60

JlaH mONHBIA, pa3BEepHYTHIM OTBET HAa IIOCTABJIEHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
JTIOKa3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHSI TEMBI; B OTBETE
IIPOCIIEKUBAETCS qyeTKas CTPYKTYpa, JIOTUYECKast
IOCIIEA0BATENBHOCTD, OTPAXKAKOWIAs CYHIHOCTh PACKPBIBAEMBIX
HOHATHUH, Teopuid, siBleHuil. 3HaHUe 00 0OBEKTEe IEMOHCTPUpPYETCS
Ha (oOHE TIOHUMMAHUS €ro B CHCTEME JIAHHOM HAayKu H
MEXINUCUUIUIMHAPHBIX CBsi3el. OTBET M3JI0KEH JINTEPATYPHBIM
A3BIKOM B T€pMHUHAX HaykKd. MOryT ObITh JOIMYIIEHbI HEJOUYEThl B
OIpeCIICHUN MIOHSATHUH, VCIIPABJICHHBIE CTYJECHTOM
CaMOCTOSITEJIBHO B IIPOLIECCE OTBETA.

51-55

JlaH TOJIHBINM, pa3BEpHYTHIA OTBET HA IIOCTABJICHHBIM BOIPOC,
MOKa3aHO YMEHUWE BBIICIINTh CYIIECTBEHHBIE W HECYIIECTBEHHBIC
NpPU3HAKK, MNPUYMHHO-CIEACTBEHHbIE CBA3UM. (OTBET  YETKO
CTPYKTYPUPOBaH, JIOTHYEH, M3JI0)KEH B TepMHHaX Hayku. OIHAKO
JIOITYILIEHBI HE3HAUYUTEIIbHBIC OIIMOKHU 15030 HEJIOYETHI,
WCIIPABJIEHHBIE CTYAEHTOM C IMOMOUIBIO «HABOJAIIMX)» BOMPOCOB
IIPENOaBaTENs.

46-50

JlaH TMOJHBIM, HO HEJOCTATOYHO TIOCJEIOBATEIbHBIN OTBET Ha
IIOCTABJICHHBIN BONPOC, HO IIPH 3TOM IOKAa3aHO YMEHME BBIJIEIUTH
CYIIECTBEHHBIE M HECYIIECTBEHHbIC TMPU3HAKK U MNPUUUHHO-
ClelCTBEHHbIE CBsA3M. OTBET JIOTMYEH W H3JI0KEH B TEpPMHHaX
Hayku. Moryt ObIThb AomyiieHbl 1—2 omuOKH B ONpeNesIeHUun
OCHOBHBIX IIOHATHH, KOTOpBIE CTYIEHT 3aTPYAHSAETCS HCIPABUTH
CaMOCTOSITEIIBHO.

41-45

JlaH HEIOCTAaTOYHO MOJHBIM U HEJOCTATOYHO PAa3BEPHYTHIA OTBET.
Jloruka ¥ MOCIENOBATEIBHOCTh WM3JI0KEHHUS HMMEIOT HApYIICHHUS.
Jonymensl OmMUOKM B PACKpBITUU TOHSATHH, YyHNOTpeOsieHun
TepMuHOB. CTyIeHT He CcHocoOeH CaMOCTOSITEIbHO BBIICTUTD
CYIIECTBEHHbIE W HECYUIECTBEHHbIE MPHU3HAKM W TNPUYNHHO-
cieacTBeHHble  CBs3U. CTyAEHT MOXET KOHKPETU3HPOBATh
0000IIeHHbBIE 3HAHMS, JOKa3aB Ha INpUMEpax WX OCHOBHBIE
IIOJIO’KEHHUS TOJIBKO C IIOMOIIBIO NTPENOJaBATEIS.

36-40

JlaH HEenoJIHBIN OTBET, JIOTMKA U MOCIEAOBATEIIBHOCTD U3JIOKEHUS
UMEIOT CYIIECTBEHHbIE HapylieHus. JlomymieHsl rpyOble OImMOKH
P OIPEIEJICHUH CYIIHOCTH PAaCKpbIBAEMBIX MOHSITHI, TEOpUH,
SBJICHUM, BCIICJCTBUE HEIIOHUMAHHUs CTYJACHTOM UX CYHIECTBEHHBIX
Y HECYIIECTBEHHBIX IPU3HAKOB U CBs3eH. B 0oTBETE OTCYTCTBYIOT

31-35
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BBIBOJIBI. YMeHHe  pacKphITh KOHKPETHBIC NIPOSIBIICHUS
000011IEHHBIX 3HAHUN HE TTOKA3aHO.

JlaH HETMOJHBIM OTBET, MPEACTABJIAIOMNNA CO00M pa3po3HECHHBIC
3HaHUSI TI0 TEME BONpPOCAa C CYHIECTBEHHBIMH OIIMOKAMH B
onpezaeneHusix. IlpucyrcTByror QparmMeHTapHOCTb, HETOTUYHOCTh
uznoxeHus. CTyZIeHT HE OCO3HAET CBSI3b JJAHHOTO MOHSTHSI, TEOPUH,
ABIIGHUS C JPYTMMU OOBEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AlMsl U JO0KAa3aTeIbHOCTh H3JI0XKEHUsA. Pedb
HerpamoTHas. JIOMOJNHUTENbHBIE UM YTOYHSIIOUIME  BOIPOCHI
MpenojiaBaresis He MPHUBOAIT K KOPPEKIMH OTBETAa CTYJEHTa HE
TOJIbKO Ha TIOCTaBJCHHBIA BONPOC, HO W HA JPYrHe BOIPOCHI
JUCITUTUIAHBI.

He nony4yens! oTBeTHI 0 6a30BBIM BOMPOCAM TUCIUTUIUHEIL. 0

1-30

PesynbTupyromas oreHka onpenensercs B coorBeTcTBuH ¢ Ilonoxxenuem o
0aJIbHO-PEUTHHTOBOW CHCTEME OIICHKH 3HAHUH CTYJCHTOB.

8.3.1. I[IpakTHYecKue 3aHATHUSI

[IpakTryeckue u 1adOpaTOpHBIC 3aHATHS IPU3BAHBI HAYUYUTH CTYJICHTa CAMOCTOATENBHO paboTaTh
C IUTEpaTypoil, aHATM3UPOBATh OCTABJICHHYIO 33/1a4y C TOUKH 3pEHHS COBPEMEHHOM (pU3HKH.

Lenpro 1a00OpaTOPHBIX 3aHATUH TS CTYIEHTOB, IPUCTYNAOIIUX K H3yYSHHIO Kypca, siBisercs: 1)
3HaKOMCTBO C 0a30BBIMM MOHSATUAMHU Kypca; 2) MpHOOpETeHHE HaBBIKOB pabOTHl C M3MEPUTENIbHBIMU
npubopamu; 3) BEIpaOOTKa YMEHHUSI CAMOCTOSTEIIEHO TIPOBOUTH SKCIIEPUMEHT; 4) OBJIIA/IETh METOIUKAMU
U3MepeHus: GPU3NUECKUX BETHUUH.

Kputepuu onenku: bamibHas CTpyKTypa OLIEHKH paclucaHa B yueOHO-MeToau4Yeckoi kapre. PyOexHas
aTTecTalys MPOBOJUTCS B BHJIE KOMIIBIOTEPHOIO TecTUpoBaHMs. Kaxkablil TecT comep kUt 25 BONMpocoB
(Bec xaxxaoro Bompoca -1 6amn).

8.3.2.Bonpochkl K 1a00paTOPHLIM padoTaM Mo MEXaHUKe.
Ne 1. MeTpoJiornyeckasi aTrecTalusi MeTOAMKH H3MePEeHUsI JINHEeHHbIX Pa3MepoB Teal. Y4er
CHCTEeMAaTHYeCKOii U HHCTPYMEHTAIbHOM NMOrpenHocTeil.
1.1. HapucoBaTh J1Be CXeMbl U3MEPEHHI, UCTIOIb30BaHHbIE B paboTe, MOAMUCATh UX
Ha3BaHue. KakoBa METOIMYECKas MOTPEIIHOCTh B KAXKI0M U3 cXeM (BBIBOI (hopmyi).
1.2. 3anucatb (GopMysbl CpeAHEKBAIPATUYHOMN MOTPEUTHOCTH U IOBEPUTEILHOTO HHTEpBAJIa
U1 00bema.
1.3. Kak onpenensiercst abCOMOTHAs! TOTPEITHOCTH?
1.4. latb onpenenenrne CUCTEMATUYECKUX U CIIyYalHbIX MOTPEIIHOCTEH.

Ne 2. U3ydyeHue 3aKOHOB NPSIMOJIMHEHHOT0 IBUKEHHS B 0JI€ TAKECTH HA MAIIMHE
ATByna.

2.1. 3anucarb cucteMy ypaBHEHUN JBUKEHUS, BEIBECTH (POPMYITY Ui BHIYUCIECHUS
YCKOpEHUsI CBOOOHOTO MaJIeHHs ¢ y4eTOM MOMEeHTa uHepuuu 61oka. (Hapucosats cxemy).
2.2. BriBecTy BbIpaK€HHE JIJIs MOMEHTA HHEPILUU IUCKa Macchl M U paauyca R
OTHOCHUTEJIBHO OCH, IIPOXOAIICH Yepe3 LEHTP AUCKA NEPIECHAUKYIIIPHO €TI0 IOBEPXHOCTH.

Ne 3. MasTauk MakcBeJuia.
3.1. 3anmcarh cUCTEeMy ypaBHEHUN JBUKEHUS, BEIBECTH pab0ouyr0 GOopMyITy ISt
BBIUMCJIEHHUS] MOMEHTA MHEPLIUM MAasATHHKA 110 pe3ysbraraM onbiTa. (HapucosaTts cxemy).
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3.2. 3anucarb U MOSACHUTH BBIPAKEHUE JJIs1 TEOPETUUECKOTO BBIYMCICHUS MOMEHTA
WHEpIMU MasTHUKa MakcBeJia.
3.3. 3amucarb 3aKOH COXpPAHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 IPOBEPKHU.

Ne 4. U3yuenne koJjie0aHNi MATeMATHYECKOT0 U (PU3MYECKOT0 MasiTHUKOB.

4.1. BeiBectu popmyiry aiis meproza Koyie0aHui MaTeMaTHYeCKOro MasiTHUKA.

4.2. BeiBectu opmyity ais meproja KoneOaHuid (U3n4ecKoro MassTHUKA.

4.3. lath omnpejiesieHre MPUBEICHHON JUTMHBI U IIEHTPa Ka4aHus (U3HMIECKOT0 MasiTHUKA.

Ne 5. OnpenesieHrne MOMEHTA HHEPIUH TBEPABIX TeJl METO0M KPYTHJIbHBIX
KoJIeOaHM .

5.1. BeiBectu Gopmyity sl ONpeAeTIeHUs MOMEHTa HHEPLIUU TBEPIOTO TEIa Yepe3 ero
nepuoj KoaebaHuu.

5.2. Jlatb omnpeziesieHHE TJIaBHBIX OCEH MHEPIIMH Tea.

5.3. YeMy paBeH MOMEHT MHEPIHUH KyO0a OTHOCUTEIBHO OCH, IPOXOSIIEH Yepe3 OJHO U3 €ro
pebep.

Macca kyb6a M, ctopona — a.

5.4. laTh ompeielicHre TEH30pa MHEPIIMH T, 3alUCaTh €ro OO BH/I.

Ne 6. UzyueHne 3aKOHOB BpaliaTeJIbHOIO IBMKeHHs1 HA MasiTHUKe O0eplOexa.
6.1. 3anucarb cucteMy ypaBHEHHH JBM>KeHUs Ui MasiTHUKa O6epbOeka. (Hapucosatsb
cXemy).

6.2. ChopmynupoBats Teopemy lllteiinepa.

6.3. 3anucarb 1 000CHOBAThH BhIpAXEHHE ISl MOMEHTa MHEpLUHU MasiTHHKA OOepOeka.

Ne, 7. U3yueHue TpeHHs MPU KAYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlath onpeaeneHue KodppuireHTa TpeHus KaueHus 1 KodppuuneHTa TpeHus
CKOJIBKCHUSI.

7.2. BeiBectu pabouyro Gpopmyiy s KOdQPHUIMEHTa TPEHUs KaueHusl.

No. 8. UccienoBanue CTOJKHOBEHUS HIAPOB.

8.1. Jlate onpenenenue ko uimeHTa BOCCTAHOBICHHS.

8.2. BeiBecTH BhIpakeHUE AJI1 CKOPOCTH IIapa Yepe3 Yroi OTKIOHEHHUSI.

8.3. BoiBecTH BeIpakeHHE 1J1 NOTEHIUAIbHONW SHEPTUH 1e(hOpMallK U CUIIBI YIPYTOTro
ylapa 4epe3 yroa OTKJIOHEHHUSI.

Ne. 9. Onpenesienne CKOpOCTH MOJIETA CHAPAAA METOAOM KPYTHJIBHOIO
0aJITMCTHYECKOI0 MasiTHUKA.

9.1. Iatb onpeneneHre MOMEHTa UMITYJIbCa YaCTUIBI (HApUCOBaTh MPUMED, yKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3ammcath MOMEHT UMITYJIbCA OJTHOPOTHOTO CTEP>KHSA Macchl M u miuHEI L,
BPAILAOLIETOCs C YIJIOBOM CKOPOCTBIO (O OTHOCUTEIBHO OCH, TPOXOJAIIEH Yepe3 OAUH U3
€ro KOHIIOB U MEePIEeHIUKYISIPHONU CTEPIKHIO.

9.3. BeiBectu pabouyto ¢popMyity st CKOPOCTH TYJIH.

Ne 10. U3yyeHue BbIHYKICHHOI NpenecCHy THPOCKOIa.

10.1. Yro takoe rupockonuueckuit apdexr?
10.2. BeiBecTu dhopmymy sl yriIOBOM CKOPOCTH MPEIIECCHH.



Ne 11. TouHoe B3BelIIBaHUE.

11.1. HapucoBatp 1 3anucaTh COCTABIISIIOIIUE CHIIBI TSKECTH.
11.2. laTh onpeaienieHrne 4YyBCTBUTEILHOCTH AHATMTUHYECKUX BECOB.
11.3. BeiBecTH BhIpaskeHUE IJI1 YYBCTBUTEIHLHOCTH BECOB Uepe3 Yroi u3ruda Kopomeicia f3.

8.3.3. [IpuMepHBbIii nepevyeHb TecTOB /Uisl 1 pydekHoi aTTecTauuu (ATTEeCTAIMOHHAS
NMUCHLMEHHAS] KOHTPOJIbHAS PadoTa) mo AucuuiinHe «Pusuka»

Uro uzydaer Gpusuka?

[Tpupony B3aumMonencTBHs GU3MUECKHUX TEI
CaolicTBa MaTepuu.

CoiicTBa MaTepuu 1 (POPMBI €€ TBUKCHHS

Yro takoe nBMKEHUE?

CBoiicTBO MaTepuu

CBOICTBO MaTepUu M CIIOCO0 €€ CYIIECTBOBAHUS
Crnioco0 ee cyriecTBOBaHUS

Ha3zoBute mnocienoBaTeslbHO JTalbl PU3MUECKOTO UCCIEIOBAHMS:
Habntonenue — runoresa — 5KCHEPUMEHT — TEOPHS
HaGmonenne — runoresa - TEOpHs — SKCIEPHUMEHT
Habmtonenue — Teopus — runoTes3a — SKCIepUMEHT

Uro uzyuaet MmexaHuka?

3aKOHBI ABHUKEHHUS

[Ipocreiimme Gopmbl ABHKEHUS MaTepUU

[TpyduHBEI TOTO WM UHOTO XapaKTepa JBMKCHUS Tella

Kunematuka pemaer 3agady:

OmnpeneneHus CKOPOCTH Teja B JIF000 MOMEHT BpeMEHH

Omnpenenenne KOOPAUHATHI TeNA B JIF000H MOMEHT BPEMEHH

+OnpeneneHre CKOPOCTH Tella U €ro KOOPAUHATHI B 11000 MOMEHT BpeMEHH

Yro Takoe MaTepuanbHas Touka?

Wneanu3upoBaHHOE TEI0, UCIIOJIB3YEMOE NP PELIeHUH (PU3HUECKUX 3a7a4

WneanusupoBaHHOE TENO, pa3MepaMH KOTOPOTO B YCIIOBHUAX JaHHOM 3a/1aun MOXHO IpeHeOpeyb
PeanbHO cymecTBytomiee pu3n4eckoe Teio

UYro coboii mpeacTaBiseT cucreMa orcyera?

[IpssMOyronbHYIO JEKaPTOBYIO CUCTEMY KOOPAMHAT

OT0 cucreMa, CBsI3aHHas! C HEKUM TEJIOM, OTHOCUTENIbHO KOTOPOI'O Mbl paCCMAaTPUBAEM JIBH)KEHUE
OHa cOCTOUT U3 TeNa 0TCUETA, CBA3aHHOW C HUM MPSAMOYTOJIbHON JEKaPTOBOI CUCTEMOM KOOPIANHAT U
pubopa, NO3BOJISIOIIEr0 BECTH OTCUET BPEMEHU

B kakux cioyyasx 4rCIIeHHOE 3HaUY€HUE MTYTH ¥ MOJYJIb IEpEMEIIEHHUs COBIAIAI0T?
Bcerna

B crydae, korga Teno ABUKETCS 1O MPSIMON JTMHUT

Hukorna

33



[Tpobexas mo B3neTHOU nojoce paccrostaue B 1,1km, camoner npuobpen ckopocts 110 m/c. Cunras
JBY)KEHUE PAaBHOYCKOPEHHBIM, OIIpeesIuTe Bpemsl pasoera.

10c

30c

+20c

JIBM>KeHHE BYX BEJIOCUTICANCTOB 33]aHO ypaBHEHUAMU: X1 = St, xo=150-10t. Onpenenure Bpems ux
BCTpEYH.

10c

15¢

25¢

JIBM>KeHHE JIBYX BEJIOCUTICANCTOB 3aJ]aHO ypaBHEHUAMU: X1 = 5t, x,=150-10t. Onpenenure kKoopaAUHATY
MeCTa UX BCTPEYH.

45M OT Havaja JBIKEHUS TIEPBOTO BEIOCUTICANCTA

50M OoT Havaa JBMXKEHUS IIEPBOTO BEJIOCHIICINCTA

15M oT Havasna IBMKEHUS TIEPBOTO BEJIOCUTICANCTA

Kak HanpaBieH BEKTOp YIJIOBOM CKOPOCTH B Cilydae KPUBOJIMHEHHOTO IBUKECHUS?
ITo kacaTenbHON K OKPY>KHOCTH, [0 KOTOPOM JIBUXKETCS TEJIO0

Ero nanpaneHue onpenensiercs «paBuioM OypaBurKa»

Bronb paanyca K HEHTPY OKPY>KHOCTH

Bo ckonbko pa3 neproja oOpallieHrss MUHYTHOM CTpeNKH OO0JIbIle epruo/ia O0paleHus: CeKyHTHOM
CTpPEJIKH?

B 2 paza

B 10 pa3

B 60 pa3

HpOI[OJ'DKI/ITC q)OpMyJ'II/IpOBKy IEPBOro 3aKOHa Hrrotona: Temno COXPAHACT CBOKO CKOPOCTb HCHSMeHHOﬁ,
€CJIIn

€Tro pacCMaTpuBaThb OTHOCUTCIIbHO HHEPUHUAJIBHBIX CUCTEM OTCUYECTA, B KOTOPBIX Ha HET'O HEC HeﬁCTBYIOT
ApPYTrue CUJIbl UJIN UX JIEHUCTBUSA KOMIICHCHUPYCTCA

OHO OABUKCTCA B SaMKHYTOﬁ CHUCTCMC

HUYTO HC MEIIACT €Iro JABUKCHUIO

Y ckopenue, KOTopoe IprUoOpeTaeT OHO TEO, B3aUMOACHCTBYSI C IPYTUM TEJIOM, 3aBUCHUT:

TOJIBKO OT CBOMCTBA TeJIa, BHI3BIBAIOIIEIO B3aUMOACHCTBHE

TOJBKO OT PACCTOSTHUSI MEXKAY B3aUMOJICHCTBYIOIIIUMH TEIAMH M CKOPOCTH UX OTHOCHUTEIIHBHOTO
JIBMOKCHUS

OT CBOMCTB 3TOT0O T€Ja, OT CBOMCTBA TE€JIa, BHI3BIBAIOIIETO B3aUMOJICHCTBHUE OT PACCTOSTHUS MEXKIY
B3aUMOICHCTBYIOIIMMU TEIAMH U CKOPOCTU UX OTHOCUTEIBHOTO JIBHXKEHHS

Macca nocTosiHHas CKaJsipHasi Benu4duHa (MpoJonkute dpasy)

BCerna

€CJIM TEJIO ABUKETCSI CO CKOPOCTHIO 3HAUMTENILHO MEHBIIIE CKOPOCTU CBETA
OHA M3MEHSETCS B 3aBUCHMOCTH OT XapaKTepa JBMKEHHUS Tela

Bbapon MroHXTay3eH yTBEep/1ajl, 9TO BBITAIIMI caM ceOst u3 00JI0Ta 3a BOJIOCH. BO3MOXKHO 71 3T0?
Bo3MO0kHO, HO OOJIBHO

B03MOXHO TIpH ONIpEe/IeICHHBIX YCIOBHUAX

HEBO3MOIKHO HHKOTI'Ia
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OnpenenHTe YCKOPCHHC CBO60,I[HOF0 IIaJJ€HUs Ha BBICOTE paBHOﬁ IIOJIOBHUHEC pajuyca 3eMitH.
g/2

4 9/9

29,

e J — YCKOpEeHUue CBO60I[HOFO NnagcHus Ha IIOBEPXHOCTHU SemMitn

YckopeHnue cBOOOIHOTO TaJIeHUS 3aBUCUT

OT PACcCTOSTHUS MKy LIGHTPOM 3eMITH M MECTOM €T0 ONPEIEICHUS, TeorpadUIeCcKO MUPOTHI
MECTHOCTH M IIJIOTHOCTH 3eMJIM B JAHHOM MECTE

0T reorpadUyecKOi MUPOTHI MECTHOCTH U PACCTOSIHHSI MEXKAY IICHTPOM 3€MII U MECTOM €T0
OnpeeIICHUs

SIBISCTCS TOCTOSHHOM BEITUUYNHOMN

[Ipon3BoHas OT UMIyJIbCa TeJa 0 BPEMEHH paBHA T€OMETPUUECKON CYyMME BCEX CHII,
JEUCTBYIOIMX Ha JaHHOE TeJI0. DTO GOpMYIHPOBKa

3aKOHAa COXPAaHCHUA UMITYJIbCa

nepBoro 3akoHa HeroToHa

BTOpOro 3akoHa HeroTona

JIBUIKeHHe MaTepHalbHON TOUKHM ONICHIBAETCS ypaBHEeHHEM X=>5-8t+4t2. Onpenenure ee MMIyiIbC yepes
2c, IpUHSIB €€ Maccy paBHOM 2 K.

16xr M/c

10xrm/c

0 krm/c

I[J'ISI KaKuXx TEJ CIIpaBCaJINB 3aKOH BCGMI/IpHOFO TATOTCHUA:

JJIs1 BCEX TCII

AJIg T, PasSMEPLI KOTOPBIX 3HAYUTCIbHO MCHLIIC PACCTOAHUA MCKIY HUMU
TOJIBKO JJIA IIJIaHET COJIHEYHOH CHCTEMBI

Cuia rpaBUTallMOHHOTO B3aMMO/ICHCTBHS MEXK/ly TeIaMU MaccaMHM 10 1 Kr Kax1oe Ha paccTossHuM R
paBHa F. Uemy Oyzaer paBHa cujia rpaBUTAlIMIOHHOTO B3aUMOJIEHCTBUS MEX Y TeJlaMU MaccaMt 2 KT U
KT, HAXOAIIMMHUCS Ha TOM K€ paccTossHuM R npyr ot apyra?

F

4F

2F

Cuna, BOZHHUKAIOIIAsi MEXKAY TPYIIUMHUCS TOBEPXHOCTSAMHU TEJI, HA3bIBAETCS
CWJION TPEHUS KauyeHUs

CUJIOW TPEHUS

CUJION CYXOr'0 TpEHUs

Cuna, BO3HMKaroast Npu IBUKEHUU TBEPJOTO TENA B )KUAKOCTH, HA3bIBAETCS
CUJIOW BHYTPEHHETO TPEHUS

CUJION KUJKOTO TPEHUS

CUJIOW TPEHUS

CnpaBennuBbl 3ak0HBI HEIOTOHA B ccTeMax oTcueTa, cBsi3aHHbIX ¢ ComHiieM?

OHu cripaBeUIMBBI BCET1a

Her, Tak xak orHocuTensHo CoJHIIA IJIaHEThI ABUXKYTCS 0 KPUBOJIIMHEHHBIM TPACKTOPHSIM
MoryT BBIIOJHATHCS MPU ONPEIETECHHBIX YCIOBUSIX
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B pesynbrare 3amepa mTaHTeHIIMPKYJIEM JUTHHBI IPEAMETA MOJTyUeHbI ciieaytomue pe3yabrarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHO cpeanee apuMETHISCKOE 3HAYCHHE JTMHBI 3TOTO
npeaMera?

11,07

11,05

11,06

B pesynprare 3amepa MTaHreHUUPKYJIEM JUTMHBI IPeIMeTa MOIY4YeHbl clieayomue pe3yiabTarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHa aOCOJIOTHAS MOTPEIIHOCTD U3MEPECHUI?

0,01

0,05

0,03

B pesynbprare 3amepa mTaHTeHIIMPKYJIEM JUTMHBI IPEAMETa MOTyUeHbI cienytoue pe3ynbrarsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHO cpenHee apupMeTHIECKOE 3HAUYCHUE JITTHHBI 3TOTO
npeameTa?

10,07

10,09

10,10

B pe3ynbrarte 3amepa mTaHreHIUPKYIeM JIIUHBI TpeIMeTa ModydeHbl cieayromue pe3yabtaTsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHa aOCOIIOTHAS MOTPEITHOCTH U3MEPEHHIA?

0,04

0,05

0,03

B pesynbrare 3amepa mTaHTeHIIMPKYIEM JUTMHBI IPEAMETA MOJTYyUeHBI clienytomue pe3ynbrarsl: 11,15
11,10 11,05 10,95 11,15 11,10. Yemy paBHa a0OcCONIOTHAS MOTPEIIHOCTh H3MEPEHUN?

0,01

0,05

0,03

B pe3ynbrare 3amepa mTaHreHIUPKYJIEM JUTMHBI IpeIMeTa MOoIy4YeHbl clieayomue pe3yiabTarsl: 11,15
11,10 11,05 11,25 11,15 11,10. Yemy paBHO cpenHee apudmMeTHIecKoe 3HaYCHUE AITUHBI 3TOTO
npeameTa?

11,13

11,05

11,15

B pesynbrare 3amepa mTaHreHIIMPKYJIEM JUIMHBI IPEAMETA MOJTyUeHbI clienyroiue pe3yabrarsl: 11,15
11,10 11,05 11,25 11,10 11,15. Yemy paBHa aOcCotOTHAs MOTPEITHOCTD H3MEPEHUM?

0,01

0,05

0,03

TeJIO, HMCIOIICC OCh BpallICHUS, HAXOJUTCA B paBHOBCCHUU TOrAa,

Korja Ha HETO HE JleﬁCTBYIOT HUKAKHEC CHUJIbI

Koraa CHJIbI ,Z[CﬁCTBymT, HO UX JIEHCTBUE CKOMIICHCHUPOBAHO

Korjaa anre6panquKaﬂ CymMMa MOMEHTOB BCEX CHII, HeﬁCTBYIOIIII/IX Ha JaHHOC TCJIO, paBHA HYJIIO

[Ipu npoBepke OCHOBHOT'O YpaBHEHUSI IMHAMUKHU BPAILIATEIbHOTO ABUKEHUS U3MEHSIETCS MOMEHT CHUJIBI.
Yto ABIAETCS IUICUOM CHUJIBI, CO3AAIONICH JaHHBI MOMCHT?
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JUTHHA HUTH
paauyc 0J0Ka, yepe3 KOTOpbIil MepeKUHYTa HUTh
paauyc mIKuBa

Kakum 00pa3oM MOKHO U3MEHUTh MOMEHT CHJIbI B MasiTHUKe O6epOeka?
M3MEHEHHEM MAacChl Ipy3a Ha Yalledke

3aMEHOH IIKKWBA

M3MEHEHHEM MAacChl Ipy3a Ha Yallleyke ¥ 3aMEHOH [IKHBa

Urto ob6sagaeT MOMEHTOM HHEpLUK B MasiTHUKe O0epoeka?

rpy3 Ha YaIiKe

BpaIArOIINAECs IPY3bl HAa CTEPIKHSX

B JJaHHOW yCTaHOBKE HET 3JIEMEHTOB, 00JIa/Ial0IUX MOMEHTOM WHEPIIUU

Kak MOXHO M3MEHUTh MOMEHT HHEpIMHU B MasTHuKe ObepOeka?
NepeMeIIeHNEeM YeThIpeX ITPY30B BJIOJIb CTEPIKHEH

M3MEHEHHEM TPy3a Ha YallleuKe

3aMEHOI OJTHOTO IIKUBA APYTHM

B kakux enuHuIax uzMmepsercs yckopenue B cucreme CH1U?
cm/c?

M/c
m/c?

1 HproTOH — eTuHUIA CHITBI TIPEICTABIISIET COOO0M
Kr/m-c

Kr-M/c?

KI"M/C

1 Hp10TOH — eTMHUIIA CUJTBI IPEACTABISET CO00H
KI/M

+ Kr-M/c?

KI"M/C

1 HproTOH — equHUIIA CUJIBI IPENICTABISIET OO0
KI/M

Kr-M/c?

M/c

B kakux enuHunax uzmepsercs yckopenue B cucteme CH1?
cm/c?

m/c®

+ M/c?

B kakux enqununax uzmepsiercs yckopenue B cucteme CHU?
cM/c

M/C
m/c?

[Ipu npoBepke OCHOBHOT'O YPAaBHEHUSI TMHAMUKHU BPAIIATEIbHOTO ABUKEHUS U3MEHSIETCS MOMEHT CHUJIBI.
Yto ABIAETCS IUICUOM CHUJIBI, CO3AAIONICH JaHHBI MOMECHT?

JIJIMHA HATH

nuamerp OJI0Ka, uepe3 KOTOPhIH NMepeKHHYTa HUTh
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paguyc mKUBa

[Ipu mpoBepke OCHOBHOT'O YpaBHEHUSI JUHAMUKH BPAILIATEIbHOTO ABUKEHUS U3MEHSAETCS MOMEHT CHUJIBI.
Yro gBnsSeTCA IJICUOM CHIIBI, CO3Jaf0Iel JaHHBIM MOMEHT?

JTUaMEeTp HUTH

paauyc 010Ka, yepe3 KOTOPhIN MePEKUHYTa HUTh

paauyc mIKuBa

Cuna, BO3HHMKAIOIIasi MEXAY TPYIIUMHUCS [TOBEPXHOCTAMH TEJl, HA3bIBAETCS
CWJION TPEHUS Ka4yCHUs

CUJION KUJKOI'O TPEHUS

CHJION CyXOrO TPEHHUs

Cuna, BO3HMKaroIast IpU IBUKEHUU TBEPJOTO TENA B )KUAKOCTH, HA3bIBACTCS
CUJIOW BHYTPEHHETO TPEHUS

CHJIOH JKHJIKOTO TPEHUs

CUJIOH CyXOro TpeHUs

CnpaennuBbl 3ak0HbI HpIOTOHA B ccTeMax OTcYeTa, cBsi3aHHbIX ¢ CoHieM?

Huxorna

Her, Tak kak otHOCcHTENnbHO COMHIIA TUTAHETHI ABUKYTCS 110 KPUBOJIUHEHHBIM TPACKTOPUIM
MoryT BBIIOJHATHCS IPU ONPENEIECHHBIX YCIOBUSIX

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

CripaBeasiuBbI B pa3HOE BpeMs roja

Her, Tak xak oTHOcuTenpHO COJHIIA INIAHETHI ABMXKYTCS 110 KPUBOJIUHENHBIM TPacKTOPUAM
MoryT BBIIOJHATHCS MPU ONPENEIECHHBIX YCIOBHIX

YckopeHue cBOOOTHOTO MaIeHUs 3aBUCUT

OT PacCTOSTHUS MEX]Ty LIEHTPOM 3eMJIU U MECTOM €T0 ONpPEeNIeHUs, TeorpaduuecKoil upoTh
MECTHOCTH U INIOTHOCTH 3€MJIM B JaHHOM MECTE

0T reorpaduyecKoil MUPOThl MECTHOCTU U PACCTOSIHUS MEXKIY LIEHTPOM 3€MJIM U MECTOM €ro
onpeneacHus

OT BPEMEHH CYTOK

ITpon3BosiHas OT UMITyJIbCa TEJa II0 BPEMEHU paBHA FT€OMETPUYIECKON CyMMe BCEX CHUIL,
JeWCTBYIOIUX Ha JJaHHOE Tel0. OTO POPMYIHPOBKa

3aKOHAa BCEMHUPHOI'O TATOTCHUA

nepBoro 3akoHa HeroToHa

BTOpOro 3akoHa HeroToHa

[IponsBoHas 0T UMIyJIbCa TeJa 0 BPEMEHH paBHA T€OMETPUUYECKON CyMME BCEX CHII,
JIeWCTBYIOIUX Ha JJaHHOE TeJI0. DTO GOPMYIHPOBKA

3aKOHA BCEMHUPHOI'0 TATOTCHUA

TpeTbero 3akoHa HerotoHa

BTOpOro 3akoHa HeroToHa

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

baoxk 1.
28. DneKkTpuuecKuil 3aps U ero cBoicTBa
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29. BzaumogeiictBue 3apsaoB. 3akoH Kymnona.
30. DnekTpuueckoe nojue. HampspkeHHOCTH moJIsl.
31. Cynepnozunus noseit. [lone munoss.
32. Jlunuu nanpsoxkeHHocTH. [ToTOK BekTopa HampsbkeHHOCTH. Teopema ["aycca.
33. PaboTa cuit 2JIeKTPOCTATUYECKOTO OIS,
34. ITorenuuain.
35. [Tone 6eckOHEYHON OTHOPOIHO 3aPSKEHHOM MIIOCKOCTH.
36. [Tonie ABYyX pa3HOMMEHHO 3apSKEHHBIX IJIOCKOCTEH.
37. IlonsipHble ¥ HENOJSPHBIE MOJIEKYIIHI.
38. I[Monspuzanusi TUAIECKTPUKOB.
39. Cuutbl, IeHiCTBYIONIUE HA 3apsil B IUAJICKTPHKE.
40. CerHeTodJIeKTPUKH.
41. [IpoBOJHUK BO BHEIIHEM JIEKTPUUECKOM I1OJIE.
42. DNeKTPOEeMKOCTb.
43. KoHzeHcaropsl.
44. TlocnenoBareabHOE COETMHEHNE KOHIEHCATOPOB.
45. [TapanienbHoe cOeIMHEHNE KOHIEHCAaTOPOB.
46. DHeprus 3apsHKEHHOTO KOHIGHCATOPa.
47. DHeprust 3JeKTPOCTATUUECKOT O TOJIS.
48. TToCcTOSTHHBIN DJIEKTPUYECKHUI TOK.
49. DNEeKTPOABMKYILAS CHJIA.
50. 3akon Oma. ConpoTHBIIEHNE TPOBOIHUKOB.
51. IlepBoe npaBuino Kupxroda.
52. Bropoe npaswmino Kupxroda.
53. MomHOoCTh TOKA.
54. 3akon [xoyns-Jlenua.
Baoxk 2.
20. B3aumo/ieiicTBHE TOKOB.
21. MarauTHoOe ToJe.
22. 3axoH buo-Caapa-Jlannaca.
23. MarHuTHoe ToJie B BEIIECTBE.
24. Teopema ["aycca 11 BeKTOpa MArHUTHOM MHAYKIUH.
25. HanpsikeHHOCTh MarHUTHOTO TOJIS.
26. 3akoH AMriepa.
27. Cuna Jlopenma.
28. Pabora, coBepiiaemasi py epeMENIeHHH TOKa B MarHUTHOM TIOJIE.
29. Kimaccuguxarysi MarHeTHKOB.
30. SIBieHue 3MEKTPOMArHUTHOM NWHAYKIUH.
31. Toxu dyxo. SIBIeHNE CAMOMHTYKIIUH.
32. DHeprus MarHuTHOT'O TOJIS.
33. Ilpuposa HOocuTeNEH ToKa B MeTalIax.
34. luccormanust MOJIEKYJI B pacTBOpax.
35. DnekTpous.
36. ITlepserit 3akoH Dapajes.
37. Bropoii 3akon ®apajes.
38. Bunsl razoBoro paspsja.
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8.3.2. [IpuMepHBbIe TeCThl IIsl 2 pyOekHOI aTTecTalMU (ATTECTAIMOHHASI MMChbMEHHAsN
KOHTPOJIbHAA padoTa) no JucHuIIuHe «Pu3ukay»

JIBa HICTOYHMKA UCITYCKAIOT AJIEKTPOMArHUTHBIE BOJIHBI C YACTOTOMN 5¢10%I'1; ¢ 0IMHAKOBBIME
HavyaneHbIMH (pazamu. MunuMyM uHTepdepeHiuu Oyner HabI0IaThCs, €CITM MUHIMAIIbHAS Pa3HOCTh
xo/1a Oyzer paBHa

0,3 MKM

0,6 MKM

1 MKM

JIBa KICTOUHHMKA UCITYCKAIOT AJIEKTPOMATrHUTHBIE BOJIHBI C YACTOTOM 5¢10%T'11 ¢ oMHAKOBBIMU
HavyabHBIME (pa3zamu. MuHUMYyM nHTEpdepeHIuu OyneT HabI0IaThCs, €CITM MHHIMAJIbHAS Pa3HOCTh
xoja Oyner paBHa

0,3 MKM

6 MKM

0.1 MxkM

JIBa MCTOYHHMKA HCITYCKAIOT JIEKTPOMATHUTHBIE BOJHBI ¢ yacToToi 5101 ¢ omHakoBsIME
HavyanbHbIMH (pazamu. MuHUMYM HHTEpQepeHIuu OyneT HaOI0AaThCs, €ClIM MUHUMAaIbHAsL Pa3HOCTh
xo/1a Oyzer paBHa

0,3 MKM

0,4 MKM

0,1 MxMm

JlazepHblil JTyy KpacHOTO CBETa MajaeT Ha AudpakuoHHyto pemetky (50 mrpuxos Ha 1 mm). Ha skpane
HaOroMaeTcs ceprst KpacHbBIX MsTeH. Kakne m3MeHeHus MPOU30iIyT Ha SKpaHe MPH ee 3aMeHe Ha
Apyryio qudpakunonnyto pemetky (100 mrpuxos Ha 1 mm)?

KapTHHA HE N3MEHUTCS

LEHTPAJIbHOE MATHO UCYE3HET, PACCTOSTHIE MEX/Ty OCTAIbHBIMU CUMMETPUYHO PACHOJIOKEHHBIMU
MSTHAMA YBEITHUUTCS

LEHTPAJIbHOE MATHO HE CMECTUTCS, PACCTOSHUE MEXK/y OCTaJIbHBIMU CUMMETPHUYHO PACIIONI0KEHHBIMU
MSTHAMA YBEITHYUTCS

JlazepHbIil JIyd KpacHOTO CBeTa MajaeT Ha IudpakinoHHyto pemeTky (40 mrpuxos Ha 1 MM). Ha skpane
HabmroaeTcs cepys KpacHbIX IsaTeH. Kakue u3MeHeHus Ipou30ilyT Ha SKpaHe IpU ee 3aMeHe Ha
Ipyryro mudpakiuoHHyo pemetky (80 mTpuxos Ha 1 Mm)?

KapTHUHA HE U3MEHUTCS

LEHTPAJIBHOE MATHO UCYE3HET, PACCTOSHUE MEXKTY OCTAIbHBIMH CHUMMETPUYHO PACIOI0KEHHBIMU
MATHAMU YBEITUYUTCA

LEHTPAJIBHOE MATHO HE CMECTUTCS, PACCTOSTHUE MEXKY OCTaJIbHBIMU CUMMETPUYHO PACIIOI0KEHHBIMU
MATHAMU YBEIUYUTCA

JlazepHblil JTyd KpacHOTO CBeTa MajiaeT Ha AudpakuoHHyto pemerky (40 mrpuxos Ha 1 mm). Ha skpane
HabIto1aeTcs cepusi KpacHbIX msiTeH. Kakue n3aMeHeHus mpou30iayT Ha SKpaHe MpH ee 3aMeHe Ha
ApYyTyo TUpaknoHHYIO pemeTKy (80 mTpuxoB Ha 1 Mm)?

KapTUHA HW3MEHUTCA

LIEHTPAJIBLHOE MIATHO UCYE3HET, PACCTOSHNUE MEXKY OCTAJIbHBIMH CHMMETPUYHO PACIOI0KEHHBIMU
MSATHAMU YBEIUUYUTCS

+1IEHTpAIbHOE MATHO HE CMECTUTCSI, PACCTOSIHUE MEKIY OCTAJIbHBIMH CUMMETPUYHO PACIOI0KEHHBIMU
MSATHAMU YBEIUUYUTCS
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JlazepHBlii JIy4 3€JI€HOro CBETa MajaeT Ha Au(pakMoHHYI0 pemeTky. Ha sxpane Habmronaercs cepus
3eleHbIX IATeH. Kak n3MeHnTCs KapTuHa Ha SKpaHe IPU 3aMEHE JJAaHHOTO JIA3EPHOTO JIy4ya Ha Ja3epHbIH
JIy4 KpacHoro 1sera?

KapTUHA HE U3MCHUTCS

HCHTPAJIBbHOC IIATHO HC CMCCTUTCA, paACCTOAHNUEC MCIKAY OCTAJIbHBIMU CUMMCETPUYIHO PACIIOJIOKCHHBIMU
NSATHAMH YBEITHYHUTCS

HCHTPAJIbHOC IIATHO UCYC3HCT, pACCTOAHUC MCIKAY OCTAaJIbHBIMU CUMMETPUYIHO PACIIOJIOKCHHBIMU
MSTHAMH YBEITHYHUTCS

JlazepHblii Jyd 3eJI€HOTO CBETa MajaeT Ha nudpakurnoHHylo pemeTky. Ha skpane nabnrogaercs cepus
KpacHbIX IATeH. Kak U3MEHUTCS KapTHHA Ha 3KpaHe MPU 3aMEHE JIaHHOT'O JIA3EPHOTO0 JIyda Ha JIa3epHbIN
JyY 3€JIeHOTO 1BeTa?

KapTUHA HE U3MEHUTCS

LEHTPATBLHOE MATHO HE CMECTUTCS, PACCTOSTHUE MEXKIY OCTaJIbHBIMU CUMMETPUYHO PACTIONOKEHHBIMU
MATHAMU YMEHBIITUTCS

LEHTPATBLHOE MATHO UCYE3HET, PACCTOSHUE MEXTY OCTAIbHBIMI CUMMETPHYHO PACIONI0KEHHBIMU
MATHAMU YBEJIUUYUTCA

®oToTOK HackIIIeHUs IpU GoTod(h(eKTe C yMEHBIICHHEM MTaJJal0IIEro CBETOBOI'O TIOTOKA
yBEJIUYNBACTCS

YMEHbILAETCS

HE U3MEHseTCS

®oTtoTok HackleHus npu HoTodrddexTe ¢ yBeTndeHHeM MaJaroliero CBETOBOrO MOTOKa
YBEITUYUBACTCS

YMEHBIIAETCS

HE U3MEHSIETCS

Buemnwnii porosddext — ato

nouepHeHne (POTOIMYIbCUU TIOJT ACHCTBUEM CBETA

BBIPBIBAHUE JICKTPOHOB C MIOBEPXHOCTH METalIa IO JICHCTBHEM CBETa
CBEUCHHE TeJIa B TEMHOTE

Buemrnuit poroaddext — 3to

BBIPBIBAHUE JICKTPOHOB C MMOBEPXHOCTH aHO/Ia

BBIPBIBAHHUE JICKTPOHOB C MMOBEPXHOCTH METAJIA TIOJ ICHCTBUEM CBETa
CBCUEHHE TeJIa B TEMHOTE

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

sHeprus GOoTOHA MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa

BEIIIECTBO MOTJIONIAET CBET KBAHTAMH

(OTOTOK BO3HUKAET MPHU YaCTOTAX MAAIOIIET0 CBETA, MPEBBIIAIONINX HEKOTOPOE 3HAUCHUE

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

sHeprus GoToHa MPSMO MPONOPIMOHATbHA YaCTOTE CBETa

BELIECTBO U3JIy4aeT CBET KBAaHTaAMHU

(OTOTOK BO3HUKAET MPHU YaCTOTAX Ma/Ial0IIEro CBETa, MPEBBIIAIOIINX HEKOTOPOE 3HaYCHHE

[Tpu uccnenoannu Gororddexra A.I'.CTOIECTOB BBISICHUI, YTO
sHeprus GOTOHA MPSMO MPOTMOPIIMOHATBHA YAaCTOTE CBETa
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BCIICCTBO U3J1y4acT CBCT KBAHTaAaMU
HCITYCKAaE€MbIC 3apsAabl UMCIOT OTpI/II_[aTeJ'IBHHﬁ 3HaK

[Ipu uccnenoanuu Gororddexra A.I'.CTOIECTOB BBISICHUI, UYTO
sHEeprust GOTOHA MPSMO MPOTOPIIMOHATHHA YACTOTE CBETA
BEIIECTBO MU3Ty4aeT CBET KBAaHTaMHU

+HcIycKaeMbIe 3apsiabl UMEIOT OTPHUIIATEIBLHBIN 3HAK

[Tpu uccnenoBannu poroddpdexra A.I'.CTOIETOB BBISICHUI, YTO

sHEprus (oToHA MPSMO MPOMOPIHUOHATBHA YaCTOTE CBETA

BEIIECTBO M3JTy4aeT CBET KBAaHTAMHU

BEJINYMHA UCITYILICHHOTO TEJIOM 3apsia MPOMOPIMOHATIBHA ITOTJIOIEHHON UM CBETOBOI SHEPTUU

B nutanerapHoii Mozienu atoMa NpUHUMAETCS, YTO

YHCJIO 3JIEKTPOHOB Ha OPOUTE PABHO YUCILY IPOTOHOB B siIpe

YHCIIO0 3JIEKTPOHOB Ha OPOUTE PABHO YUCIYy HEHTPOHOB B sJIpe

YHCII0 HEUTPOHOB B SIJJP€ PaBHO CYMME YHCEJ AJIEKTPOHOB HAa OPOUTE U IPOTOHOB B SIAPE

B nnanerapHoil MosienM aToMa PUHUMAETCS, YTO

YHCIIO 3JICKTPOHOB HAa OPOUTE PABHO YUCITY MPOTOHOB B SApE

YKCJIO MPOTOHOB B JIBa pa3a OoJibliIe Yyncia HEUTPOHOB B siipe

YHCIIO HEUTPOHOB B SAPE PABHO CyMMeE YHCEIl 3JIEKTPOHOB HA OPOUTE U IPOTOHOB B SApeE

HnaHeTapHaﬂ MOJCJIb aTOMa 000CHOBaHA OIMBITAMH 110
HMOHH3alIU Ia30B

PpacCCeIHNIO O-4aCTHUILL

XUMHUYCCKOMY IMOJIYUCHUIO HOBBIX BCUICCTB

[TnanerapHast MoJenb aToMa 0OOCHOBAHA OTBITAMH 110
paccesHUIO B-4acTHl

PACCESTHUIO (-4aCTHI

XMMHUYECKOMY TOJYYEHHIO HOBBIX BEIIECTB

[TnanerapHas Mozenb aToMa 000CHOBaHA OMBITAMU TIO
paccesiHuIo [3-uacTuil

PAacCesHUIO 0.-HaCTHIL

(u3MYECKOMY NOJYUYEHHUIO HOBBIX BEIIECTB

ITpu n3yuenuu cTpoeHus aToma B paMkax Mojenu Pesepdopaa Mosensro aapa CiiyKuT
JJIEKTPUYECKU HEUTPAJIbHBIN 11ap

IIOJIOKUTEIILHO 3aPSHKEHHOE TEJIO MAJIBIX 110 CPABHEHHIO C aTOMOM Pa3MEPOB
OTPHULIATEIILHO 3apsHKEHHOE TEJIO MAJIBIX 110 CPAaBHEHUIO C aTOMOM Pa3MepoB

[Tpu n3yueHnn cTpoeHus: aTomMa B pamkax Mojienu Pesephopaa Mosienbio sapa CiyKuT
AJEKTPUYECKN HEUTPAIBHBIN 1Iap

IIOJIOXKUTEIIBHO 3aPsKEHHOE TEJI0 MAJIBIX 110 CPABHEHUIO C aTOMOM Pa3MEPOB
OTPULIATEIILHO 3aPSKEHHOE TEJIO B IATh pa3 MEHBLIE 10 CPAaBHEHHIO C aTOMOM

CkonpKO (POTOHOB Pa3IMUHOM YAaCTOTHI MOTYT MCITYCKaTh aTOMbI BOJIOPO/1a, HAXOASIIIHUECS BO BTOPOM

B030YkJIeHHOM coctosiHuu Ez , cormacuo nocrynaram bopa?
1
2
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3

CKobKO (POTOHOB Pa3TMYHON YaCTOTHI MOTYT MCITYCKaTh aTOMbI BOJOPO/1a, HAXOISAIINECS BO BTOPOM
B030YykJIeHHOM cocTtosiHuM Ez , cornacHo nocrynaram bopa?

1

5

3

CKosbKO (POTOHOB Pa3TMYHON YaCTOTHI MOTYT UCITYCKaTh aTOMbI BOIOPO/1a, HAXOISAIINECS BO BTOPOM
B030YykJIeHHOM cocTtosiHuM Ez , cornacHo nocrynaram bopa?

0.5

2

3

CKOJIBKO (1)OTOHOB pa3JII/I‘-IHOﬁ YaCTOThI MOT'YT UCITYCKATh aTOMBI BOAOPOda, HAXOAAIIUECA BO BTOPOM
BO36y>KI[eHHOM coctosiHuM E» , COTJIACHO ITOCTYyJIaTaM Bopa?

1/4

2

3

N3nydenue nasepa — 310

TEIUIOBOE U3JIyuyeHHE

BBIHYXKACHHOC U3JTYUYCHUC

CIIOHTaHHOE (CaMOIPOU3BOJIBHOE) U3ITyUEHHE

N3nydenue nasepa — 310

U3Iy4YeHre aOCOTIOTHO YEPHOTO Tea
BBIHY)KJICHHOE U3JTyYeHHE

CITIOHTaHHOE (CaMOIPOU3BOJILHOE) U3ITYICHUE

N3nydenue nazepa — 310

u3NydyeHue abCOMOTHO YEPHOTO TeNa
BBIHYKACHHOC U3JTYUCHUC
CaMONPOU3BOJIBHOE U3ITYyYEHUE

NuTepdepeniuio cBeTa ¢ MOMOIIBIO Ja3epHON YKa3KU MOKA3aTh JIeT4e, YeM C TIOMOIIbIO0 OOBIYHOTO
HMCTOYHHKA, TaK KaK My4OK CBETA, JaBa€MbIH J1a3€pOM,

KOT€pEHTHBIN

0oJ1ee MOIIHBIN

6oee pKuii

NuTepdepeniuio cBeTa ¢ MOMOIIBIO Ja3epHOI YKa3Ku MOKa3aTh Jierde, 4YeM ¢ TOMOIIbI0 OOBIYHOTO
HWCTOYHHKA, TaK KaK Iy4OK CBETA, TaBa€MbI J1a3€pOM,

KOT€pEHTHBIN

0oJ1ee MOIIHBIN

yIIBTPa3BYKOBOM

WuTepdepeHiuio cBeTa ¢ MOMOILBIO J1a3epHON YKa3KH IM0Ka3aTh JIEr4ye, 4eM C MOMOIIbI0 OOBIYHOTO
HCTOYHUKA, TaK KaK Iy4OK CBETA, IaBa€MbIii J1a3epoM,

KOT€pEHTHBIN

OoJee SpKUid

nH(ppPaKpacHbIHA
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SAnpo aroma coCcTOUT U3
HEUTPOHOB U JJICKTPOHOB
HEHUTPOHOB U ITPOTOHOB
IIPOTOHOB U AJIEKTPOHOB

SAnpo atoma cocTouT U3

HEHUTPOHOB U JJIEKTPOHOB
+HEUTPOHOB U IIPOTOHOB

IIPOTOHOB U 3JIEKTPOHOB U HEUTPOHOB

Snpo aToma cOCTOHT U3

ST HEUTPOHOB M OAHOTO (DJIOTHCTOHA
HEHTPOHOB M MTPOTOHOB

MIPOTOHOB M 3JICKTPOHOB U HEUTPOHOB
Snpo m3otomna ypana 92U?3 nmocre psasa pagroaKTHBHBIX PaciafioB IPEBPATHIIOCH B AIPO
92U%34, Kakue 510 ObLIH pacnaapi?

OJIUH O-pacnaj u JBa B-pacmaja

OJIMH O-pacraj ¥ OJIuH -pacnana

JIBa O-pacriajia u oJIuH -pacman

AKTUBHOCTb PaIMOAKTUBHOTO 3JIEMEHTA YMEHbIIWIach B 4 pasa 3a 8 queit. KakoB nepuoj ero
noxypacnazaa?

16 nueit

4 nusa

8 nmHen

0. — YaCTHIIa CTONKHYNAch ¢ sapom azota 7N, TIpu a3tom 06pasoBanock SApo BOAOPOAA H SAPO

KHCJIOPO/A C MaCCOBBIM YUCIIOM 17
KHCJIOPOJIa C MACCOBBIM UHCIOM 16
¢Topa F ¢ maccoBbIM unciom 19

8.3.5. Bonnpocsl k 1a00paTOpHBIM padoTam.

Ne 1. MeTrpoJiornyeckasi aTrecTanusi MeTOIUKH U3MEpPEeHHus! YIeJbHOI0
CONPOTHUBJICHUS. YUeT CHCTeMaTH4eCKOH M HHCTPYMEHTAJIbHOM MOrPelIHOoCTeH.

1.1. HapucoBatb nBe CXEMBI U3MEPEHHUH, UCTIOJB30BaHHBIC B pa0d0OTe, MOAMUCATh UX
Ha3BaHue. KakoBa MeToauyecKas MOrpeiHOCTh ONPEAEICHUS COMPOTUBICHUS B KaX10M U3
cxeM (BbIBOJ popMyi).

1.2. 3anucatb HpopMynbl CpeTHEKBAIPATUYHON MOTPEIIHOCTH U JOBEPUTEIHLHOTO HHTEPBAJIa
st R.

1.3. Kak onpenensiercst abCONMOTHAS TOTPEITHOCTh YASIBHOTO COMTPOTUBICHUS?

1.4. Kak npou3BOIUTCS OLIEHKA TOYHOCTU METOJIUKU U3MEPEHUS YIEIBHOTO
CONPOTHUBIICHUS?

1.5. JlaTe ornpeesieHne CHCTEMATHYECKUX U CITy4alHBIX ITOIPEITHOCTEMN.

Ne 2. U3yvyeHne 3aKOHOB NPSIMOJIMHEITHOT0 IBHKEHHS B M0JI€ TAKECTH HA MAILIUHE
ATBYyna.
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2.1. 3anmcarh cucTeMy YpaBHEHUU JBUKCHUS, BEIBECTH (DOPMYITY AJIsI BEIYHCICHUS
yCKOpEHHs CBOOOIHOTO MaJIeHus C y4eTOM MOMeHTa nuHepuuu 6ioka. (Hapucosartes cxemy).
2.2. BoiBecTH BBIpaKeHHE /111 MOMEHTA MHEPIUMHU AUCKAa MacCchl M u paguyca R
OTHOCHUTEJILHO OCH, POXO/SIIEH yepe3 LIEHTP AUCKA MEPIEHAUKYISIPHO €ro MOBEPXHOCTH.

Ne 3. MastHuk MakcBeJia.

3.1. 3amucarb cUCTEMy ypaBHEHHH JABMXKEHHS, BBIBECTH pabouyro Gpopmyiy mis
BBIUHMCIICHHS] MOMEHTA MHEPLIMU MasTHUKA 10 pe3yibTaTaMm omnbiTa. (HapucoBats cxemy).
3.2. 3anucarb U NOSICHUTD BBIPAKEHUE ISl TEOPETUYECKOTO BHIYMCIEHUS MOMEHTA
MHepLUH MasiTHUKa MakcBelia.

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

Ne 4. U3yuenne ko1e0aHNH MATEMATHYECKOT0 U (PM3MYECKOI0 MAITHUKOB.

4.1. BeiBectu dopmyity A neproja KonedaHuit MaTeMaTHYeCcKoro MasiTHUKA.
4.2. BeiBectu opmyity ais meproa KoieOaHuid GU3NIecKOro MasiTHUKA.
4.3. laTb omnpeieneHue NpUBEICHHOM AJIMHbI U LIEHTpa KayaH!us (PU3NYECKOr0 MasTHUKA.

Ne §. OnpenesieHe MOMEHTA MHEPUMHU TBEPABIX T€J1 METOOM KPYTHIbHBIX
KOJIe0aHMHIA.

5.1. BeiBecT popMyity JuIsl ONpeieIeHUss MOMEHTA HHEPLIMHU TBEPIOTO TeJla Yepe3 ero
nepuoj KojaebaHuu.

5.2. latb onpeieNieHNeE TTIaBHBIX OCEW MHEPLMH Tea.

5.3. YeMy paBeH MOMEHT MHEPLIUU KyOa OTHOCUTENBHO OCH, MPOXOSIIEH Yepe3 0HO U3 €ro
pebep.

Macca ky6a M, cropona — a.

5.4. JlaTh onpezienieHre TEH30pa HHEPLUH TeNa, 3aI1caTh ero OO BU.

Ne 6. UzyueHne 3aKOHOB BpaIaTeJIbHOIO IBHKEHHs1 HA MassiTHUKe O0eplexa.

6.1. 3anucarb cucteMy ypaBHEHM ABMKeHU Ui MasiTHUKa O6epoOeka. (HapucoBatsb
cXemy).

6.2. ChopmynupoBats Teopemy lllteiinepa.

6.3. 3anucarb 1 000CHOBAThH BBIpAKEHHE JIJIsl MOMEHTA HHepluu MasTHHKa O0epOeka.

Ne. 7. U3yueHue TpeHHs NPU KaYeHUH HA HAKJIOHHOM MasiTHUKe.
7.1. Jlath onpeaenenue kodduinenta TpeHus kaueHUs 1 KodppuumeHTa TpeHus

CKOJTBKCHHUSI.
7.2. BeiBectu pabouyro Gpopmyiy it KOdQPHUIMEeHTa TPEHUsT KaueHusl.

Ne. 8. UccaenoBanme CTOJIKHOBEHHS IIAPOB.
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8.1. lats onpenenenue ko3 uimeHTa BOcCTaHOBICHHUS.

8.2. BeiBecTH BBIpa)ke€HHE JUIsI CKOPOCTH IIapa Yepe3 yrosl OTKIOHEHUSI.

8.3. BeiBecTu BhIpayKeHHE IJIs1 TOTEHIIMATBHOMN SHEPTHH Ae(POpPMaIIU U CHIIBI YIIPYTOTrO
yJapa gepe3 yroijl OTKIOHEHHUS.

Ne. 9. OnpesesieHue CKOPOCTH MOJI€Ta CHAPSA/IA METOI0M KPYTHJILHOIO
0aJNIMCTHYECKOr0 MasiTHHKA.

9.1. Jlate ompeneneHre MOMEHTA UMITYJIbCA YACTHUIIBI (HAPUCOBATh IMPUMEP, YKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3amucatb MOMEHT UMITYJIbCa OJTHOPOHOTO CTEP>KHSA Macchl M 1 nHHI L,
BpaIIalOLIErocs ¢ YIIIOBOM CKOPOCThIO () OTHOCUTEIIBHO OCH, MPOXOSAIICH uepe3 OA1H U3
€ro KOHIIOB Y MEPHEHANKYIISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyto popMyity ISl CKOPOCTH ITYJIH.

Ne 10. U3y4yeHue BbIHYKIEHHOI NpeneccHy THPOCKOIa.

10.1. Yro takoe rupockonuueckuit apdexr?
10.2. BeiBectu hopmyity IJis YTIOBOM CKOPOCTH MPEIECCUU.

8.4. Bonpocsl K 3a4eTy N0 AucHMILIUHE «DPU3NKay.

MexaHuka

1.Yto takoe ¢uzuka? CBs3b PU3MKK ¢ APYTUMU HayKaMu o npupoze. Kakue siBiIeHus: OTHOCATCS K
¢uznueckuMm? YTto Takoe MaTepualibHas TOUKa, aOCOIIOTHO TBEPAOE TeI0?

2. Yto Ha3bIBaeTcs cucteMoit orcueta? KoopanHaTHBIN U BEKTOPHBIN CIIOCOOBI 3a/1aHUS IBUKEHUS
TOYKH (TeJa, YaCTULIbI)

3. IlocTynatenbHOe M BpalaTelibHOE ABM)KEHHs. UTO Ha3bIBaeTCs TpaeKTopueit? (onpeaeseHue,
00BSICHUTD)

4. I1ytp, nepememienre. CKOpOCTh Kak BEKTOpHast BennunHa. [IpecTaBienne BeKTopa CKOPOCTH
gepe3 ee MPOSKINU Ha KOOpAWHATHBIE OCH. MOJIylTb BEKTOpa CKOPOCTH. Y CKOPEHHE.

5. YpaBHEeHHE paBHOMEPHOI'0 MPSAMOJIMHEHHOTr0 JBMKeHUs. CBOOOHOE MajieHne Tel. Y CKopeHue
CBOOOJHOrO NaJCHUS (3EMHOTO MPUTSIKEHHUS])

6. KunemaTtuka JIBM>KEHMSI IO KPUBOJIMHEWHOM TpaeKTOopuu. TaHTeHIMaIbHOE U
HOpMaJIbHOE yCKOopeHune. @opmyria MOTHOTO YCKOPEHHUS.
7. JIBMKEHHE 110 OKPYKHOCTU. YTJI0Bast CKOPOCTh. ENMHUIIA YTIIOBOW CKOPOCTH.
[Tepuona u yacTora oOpaieHus. YiioBoe yckopeHue. Enqnnuniia n3MepeHusi yriioBoro yCKOpeHusI.
8. IlpeobpazoBanus ['anmnes. Knaccuueckuii 3aKOH CIIOKEHHSI CKOPOCTEH.
9. Ilepseiit 3akoH HetoToHa. [ToHsITHE «MHEpIMATIbEHAS CUCTEMA OTCUETa.

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

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

12. 3akoH BcemupHOro TsaroteHus. [lepBas u BTopast KocMuueckue ckopocT.Cuiia TSHKECTH U BEC
TEia.
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13. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Buasl TpeHus.

14. Pa6oTta cui. MomHoCTh. EquHUITBI H3MEpeHHs paboThl 1 MOIITHOCTH.

15. Kunernueckast sHeprusi MaTepuaibHOU TOUKU. EnrHNIA n3MEpeHNs] KWHETUYECKOM HEPTUU.

16. IloTeHnmanbHast 3HEPTHUS CUCTEMBI B3AUMOICHCTBYIOIINX TEI.

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

18. OcHOBHOE ypaBHEHHE BPAILLIATEIBLHOTO ABMKEHUS Teaa. MOMEHTBI MHEPLIMHU OJHOPOIHOTO

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

20. BomHoBoe ypaBHeHHE. Y paBHEHHE MOHOXpOMATHYECKOM Oeryiel BoiaHbl. [10TOK mmoTHOCTH

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.

OHCPI'UH, CBSI3aHHOM C BOJIHOM.

MouiekyasipHasi (pM3uKa

[Ipenmer u MeTOT MOJNEKYISIPHON (PUBUKH.

Tepmonnnamuueckue napametpsl. [Ipouecc.

PaBHOBeCHOE M HEPAaBHOBECHOE COCTOSHUS.

OcHoBHbIE NOJI0KEHUE MOJIEKYyIsipHO-KuHeTnyeckas Teopun (MKT).
OcCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUN HJI€aIbHOIO ra3a
CBs13b AaBJIEHUE CO CPEIHEN KHHETUUYECKON IHEPIHEed MOJIEKYI.

ITonstue Temneparypsl. TennoBoe paBHOBECUE, U3MEPEHNE TEMIIEPATYPHI.
3aBUCUMOCTbD JABJIEHUS T'a3a OT KOHIIEHTPAIMKU €r0 MOJIEKYJI U TEMIEPATYPHI.
Ypasuenune Menaeneesa — Kianeipona.

BHyTpeHHss sHEprusi B MOJIEKYJISIPHO — KUHETUYECKON TEOPHUH.

BHyTpeHHss 5HEprus uAeaabHOro OAHOATOMHOIO Tasa.

PaboTa TepMoHAMUYECKON CUCTEMBI.

KonnuecTBo TemioTsl.

BuyTpenHss sHeprus.

3aKoH pacnpeaeeHHs YHEPTUHU IO CTETIEHSM CBOOOAbI MOJIEKYII.

[IepBblil 3aKOH TEPMOAMHAMUKH.

OO6patuMele U HeoOpaTHMBbIe Tporiecchl. LlMKknnyeckre mporeccsl.

ukn Kapno.

KoadduuneHt noneznoro AeicTBUS TEIIIOBOM MaIIUHBI.

BTtopoii 3aKk0H TepMOIMHAMHUKH.

DIeKTPUYECTBO

DIIEKTPUYECKUH 3apsij U €T0 CBOMCTBA.
3axoH KynoHna.
DnekTprueckoe nose. HarmpskeHHOCTh 1o,
Cynepnio3unus nosuei.
ITone numomns.
IToTok BeKTOpa HANPSKEHHOCTH.
Pabora cuit anekTpruyeckoro mosis.
ITorenuman.
. DIIEKTPOEMKOCTb.
10. Konnencaropsl.
11. TapannenbHOE COeTMHEHUE KOHIEHCATOPOB.

©CoNoR~wWNE
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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.

Bonpochl k 3k3aMeHy 1o JucuuiIinHe «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. Yro Ha3piBaeTcs cuctemMoit orcuera? KoopanHaTHBIN U BEKTOPHBIN CIIOCOOBI 3a/1aHUS IBUKEHHS
TOYKH (TeJa, YaCTHIIhI)

3. [loctynarenbHoO€e U BpallareiabHOE ABMKEHUS. UTO Ha3bIBaeTCs TpaekTopuen? (orpeaencHue,
OOBSICHUTB)

4. Ilyts, nepemenienue. CKOpOCTh KaKk BEKTOpHasl BeuuuHa. [IpencraBinenne BeKTopa CKOpocTu
yepes ee NPOeKIMHY Ha KOOPJUHATHBIE OCU. MO/1yJlb BEKTOpa CKOPOCTH. Y CKOpPEHHE.

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

6. Kunemartuka qBUKEHUS 110 KPUBOJMHEHHON TpaekTopuu. TaHreHuaibHoe U
HOpMasbHOE yckopeHue. @opMyiia IOJIHOTO YCKOPEHHS.
7. JIBUKEHHE 110 OKPYKHOCTH. YTJIOBasi CKOPOCTh. EqMHMIIA yIIIOBOW CKOPOCTH.
Ilepuon n yactota oOpaiieHus. YriaoBoe yckopeHue. Enunniia n3MepeHus yriaioBoro yCKOpeHHs..

8. IlpeoOpazoBanus ['ammiesd. Knaccuueckuii 3akoH cioxenust ckopocteid. 23. [lepBblii 3aKoH
Herorona. [lonsTHe «uHEpLnanbHas CUCTEMA OTCUETAY.

9. Bropoii 3akon HproToHa (OCHOBHOE YpaBHEHHUE MOCTYIATEILHOTO JBKEHUA Tena). Enqunuia
MU3MEPEHUS CUIIBI.

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

11. 3akoH BCCMUPHOI'O TATOTCHUS. HepBaﬂ H BTOpast KOCMHUYCCKUC CKOpOCTI/I.CI/IJ'Ia TAXCCTH U BEC
TCIa.

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

13. Pabora cun. MomuocTs. Enqunuiisl uamMepenust paboThl 1 MOILITHOCTH.

14. Kunetnueckas sHEprusi MaTepuanbHON TOUKU. ENMMHNIIA U3MEPEHNS KUHETUYECKON SHEPTUH.
15. TloTeHnnmanbHast 3HEPTHS CUCTEMBI B3aUMOJICCTBYIOIIMX TEJL.

16. 3akoH COXPAHCHUA U U3SMCHCHUA SHCPIr'U B MCXAaHUKE. MomMmeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKH
N CUCTEMBI MaTCpHUAJIbHBIX TOUCK. MOMEHT CHJIEL

17. OcHOBHOE YpaBHCHHEC BpallIaTCIIbHOTO ABUKCHUA TCIIA. MoMEHTBI HHCPIOUH OAHOPOIHOI'O
TOHKOI'O IMCKa, mapa.

18. YpaBHeHue cBOOOAHBIX KoslebaHui rpy3a Ha npyxune. CiiokeHue konedaHui. 3aTyxaroume u
BBIHY/ICHHbIE KOJIeOaHUs, SIBJICHHE pEe30HaHCA.

19. BonmHoBoO€ ypaBHeHUE. Y paBHEHHE MOHOXPOMATUYECKOU OeryIiel BOHbI. [[0TOK MIIOTHOCTH
SHEPTrUH, CB3aHHOM C BOJIHOM.
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15.

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

MouaexyasipHas ¢pusnka
[IpeameT u METOT MOJIEKYJIIPHON (DPU3UKH.
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. TemnoBoe paBHOBECHE, U3MEPEHUE TEMIIEPATYPHI.
3aBUCUMOCTbD JaBJICHUS I'a3a OT KOHIIEHTPALMK €r0 MOJIEKYJI U TEMIIEPATYPHI.
VYpaBaenue Menpeneea — Kitaneiipona.
BuyTpeHHs dHEeprus B MOJIEKYJIIPHO — KUHETUYECKOM TEOPUHU.
BuyTpeHnHss sHeprus uaeanbHOro OAHOATOMHOTIO Iasa.

Pabora Tepmoannamuueckoii cucremsl. KonmndectBo temnoTsl. Pabora. BayTpeHHsst sHEpTHSL.

3aKOH pacnpeieleHusl SHEPTUH 110 CTENEHSIM CBOOOIbI MOJIEKYJI.
[IepBblil 3aKOH TEPMOJAMHAMUKH.

OO6patumele U HeoOpaTUMBble Iporiecchl. LlMKknnyeckre nporeccsl.
Huxn Kapao. Kosddumment nonaesHoro AeHCTBHS TEIUIOBOK MAITUHBI.
Bropoii 3ak0H TepMOIMHAMUKH.

BJIeKTpI/I'—IeCTBO U MAarHeTusMm, OniTukKka

OneKkTpudecKuil 3aps. 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsija.

3akon Kynona.

HanpskeHHOCTB 3JIEKTPOCTaTHYECKOTro MoJisl. EnuHuIIa HanpsHKeHHOCTH
CBs13b MEX/Ty HANIPSHKEHHOCTHIO AJIEKTPHYECKOTO OISt ¥ TOTEHITHATIOM.
OnexTpuueckas eMkocTb. Konaencatopsl. EMKOCTB IIIOCKOTO KOHJIEHCaTOpa
3axon OMa ass yyacTka nenu. Equnuia nsmepeHust cConpoTuBIeHUS.

OT yero 3aBHCUT CONPOTHUBIIEHHE TPOBOIHIKA. CoelMHEeHHE TPOBOJHUKOB
3akown Jlenma-/xoymns. [IpeBpaiienre sHEPTHH B DJIEKTPUUECKUX LETISIX.
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.

MarunuTHOe 1osie. MarHuTHast HHAYKIUS. aKOH 3JIEKTPOMAarHUTHOW WHITYKITUH.

3aKOH DJJIEKTPOMArHUTHOM MHAYKUWHA. BeKkTop MarHUTHONW WHAYKUWH. JIMHUS MarHUTHOMN

MHIyKUMU. Buxpesoe mnoie.

Conenousi. UHIYKTUBHOCTH COJICHOUIA.

3axoH buo-Casapa-Jlannaca.

Cuna Jlopenna.

MarnutHsble cBolicTBa BewecTB. JJuamarneruku. I lapamaraeTuku.
®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. Yacrora. AMImTya.
VYckopeHue U CKOpOCTb MTPH KOJIe0aTeIbHOM JIBUKEHUU.
MareMaTuuecKkuii MasiTHUK.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

3aryxaromue KoieOaHusl.
[ToTeHnunanpHas ¥ KUHETUYECKAsl YHEPTHs KOJIeOATEIbHOTO IBUKEHUSI.
Brinyxaennsie konebanus. Pezonanc.
BomnoBoit ¢ppoHT. BorHOBas HOBEPXHOCTS.
YpaBHeHHE TIOCKOM OeryIieil BOJIHBI.
[Tonstue nonspuzanuu. HenonsspusoBanHselid cBeT. Buabl nonspusanuu.
[Tongpuzarop u ananuzarop. 3akoH Maioca.
WnTepdepennus. KorepeHTHble BOTHBL. Y CIOBHE Max U min HHTEp(EpEeHINH.
Hudpaxius csera. [Ipunnun [olirenca — @penens.
[Tonsitue 30n @penens.
Judpakius Ha kpuctamnaeckoi pemerke. opmyna Bynbda — bparros.
3akoH byrepa.
3akon byrepa-Jlamb6epra- bepa.
Ctpoenne atoma. ATOMHOE 5]IpO.
[Toctynate! bopa.

9. YueOHO-MeTOAMYECKOE U HH(POPMAILIHOHHOE 00ecTieYyeHne TUCHHIJIMHBI (MOYJIfA)

a) OCHOBHasl JIUTepaTypa:

CIIUCOK PEKOMEHJIOBAHHOU JINTEPATYPHI (6u6muorexa)

nn ABTOpBI 3arnaBue Jata HN3nareabcTBo IK3
U3aHUs
Kypc obmeit puzuku. B 4-x 1.,
Cagenbes, Urops yueOHUK, , Tom 1: 21
! Biiagumuposny Mexanuka.MonekyispHas 2009 Kuopye JK3.
¢bu3uKa 1 TepMOIMHAMHKA
Kypc obmeit puzuku. B 4-x 1.,
Casenbes, Urops yueOHUK, , Tom 2: 21
2 Bnanumuposud DIEKTPUIECTBO U MarHETH3M. 2009 Kropye IK3.
Bonnsl. Onrtuka.
Kypc ob6meit pusuxu. B 4-x 1.,
Canenbes, Hrops yueOHuK, , Tom 3: KBantoBast 21
3 onTukKaw ATOMHas QU3MKa. 2009 Knopyc
Brnagumuposnuu 9K3.
®wuszuka TBepaoro tena. Gusuka
aTOMHOTO Si7pa.
Kypc obmeit puzuku. B 4-x 1.,
4 Casenbes, Hrope TOM 4. Coopuuk BonpocoB u 2009 Knopyc 21
Biagumuposuy . JK3.
3a/a4 1o oomiedusnke.
Tpodumonra, Taucust Kypc dpusnkn, yued.mocodue 60
> VBaHOBHA JUIS BY30B 2008 Kuopyc 9K3.
A.H.Pemu3os, Kypc dusuku, yaeOHuk 11st 20
6 A S.IloTanenko BY30B. 2006 Jlpoda JK3.
7 EnKaHVOBa,TaMapa Tectsl no DusHKe, 2017 Os0H 15
MuxaitnoBHa yueb.mocodue IK3.
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N

0) JlonosiHuTeEIbHASA JIATEpPATYpA:

I'pu6os JI.A., IIpokodseBa H.. OcuoBsl Gpusuku. M., @usmatiut, 1995. http://www.ph4s.ru
Koznos C.H. Konebanus u Boaubl, M., U31. Mock. yauBepcureta, 1991. http://studentik.net

CagenbeB 1.B. COoopHUK BOIIpocoB U 3a1a4 1o ¢usuke, M., Hayka, 1988.

http://studentik.net/knigi/knigi-fizika
Bonwskenmreitn B.C. CoopHuK 3a1a4 o o6memy kypcy pusuku, M.: Hayka 1990.
http://www.ph4s.ru

4.

5.

bepkeesckuii kypc pusuku, T. I - V, M., Hayka, 1977. http://studentik.net/knigi

B) nporpamMMHoe odecrieduenue 1 UHTepHeT-pecypchl

NporpaMMHoe odecrieyeHue

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

DJIEeKTPOHHBIE pecypchl, 00ecreYnBaloIMe peajn3anuio 00pa3oBaTeIbHbIX IPOrPaMM
®I'BOY BO «CeBepo-OceTnHckuii rocyiapcrBeHHbliii yausepceuter umenn Kocra JleBanosnua

Xeraryposa»
Haumenos Koa-Bo
Ceenennst . Xapakr
No aHue Hpunan Axpec o Ne porosopa Cpok aeiicTBust TO4YeK eDHCTH
| Daextpon JICHKH ;;T DAE Ha NpaBo 3aKJII0YE€HHOI0 pocryna/ pK
Ne HOT0 0CTh camra PaBo ucnosb3oBanusi I6C JI0TOBOpA M0JIb30BaTe a
obJs1agareJie . A0CTyna
pecypca Jaei
JTorosop Ne 135-06/14 12.09.2014 r.- 2000
or 12.09.2014 1. 11.09.2015 r.
Torosop 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
9BC 0113.03.2017 11.03.2018r. o IP-
“Z:Tncl;?ﬂc Cropos m# <<(I){(e):1(<)c- ITorosop Ne 184-08/17 12.09.2017- 2000 ajzpecy
1 OUBAHOTEK st bibliocl Memar ot 04.09.2017 11.02.03.2018. 6e3n1/n:4
a Online" ub.ru Jlorosop Ne 056-02/18 16.04.2018r.- 2000 UTHBI
ot 25.05.2018 16.10.2018r.
Iorosop Ne 163-10/18 17.10.2018r.- 2000
or 30.10.2018 31.12.2018r.
Horosop Ne 21- )
02/2019 or | OO 7000
14.02.2019 o )
Iorosop Ne75-06/19 01.07.2019T .- 2000
OT 08.07.2019 31.12.2019T.
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HNHuTepHeT-pecypcsl

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

1. YauBepcurerckas Oubauoreka omnan (Www.biblioclub.ru ) noctymnsa ¢ 1r060ro KoMIbOTEpa Mocje
PEruCTpalMK YATATENS C KOMIIBIOTEPa MOAKI0UeHHOTO K cetu COI'Y.

2. Hayunas snextponHas 6ubmmorexa eLIBRARY.RU (www.elibrary.ru) nocrymHa ¢ 1060ro Kom-
MBIOTEPA TOCIIe PETHCTPALIMU YUTATENS C KOMITbIOTEpa Mo kroueHHoro k cetu COI'Y.

3. YHuBepcaibHas 0a3a JaHHBIX DJICKTPOHHBIX MEPUOIUUEeCKUX n3nanuii East View (www.eastview.com
) TOCTYITHA C JTF00OTO KOMITBIOTEPA TIOCIIEe PETUCTPAIIMY YATATENS B 3aJI€ SJICKTPOHHBIX PECYPCOB.

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

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

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

PexomenayeMbie HHTEpHeET-ajpeca no pusuke:

http://www.sciteclibrary.ru  ATeHTCTBO HAVYHO-TeXHUUYECKOU nHdopmanuu. Haydyno-texHuueckas
onbanorexka

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

http://www.newlibrary.ru HoBas siekTpoHHas Oubianoreka

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

10. MaTepuaJibHO-TeXHHYECKOE 00ecneyeHne TUCIUTITIUHBI (MOTYJIf)

KomnerotepHslit kiacce, ocTyn k cetu HTepHeT (BO Bpemsi caMOoCTOATENbHOU paboThl),
OpITEXHUKa, 3JEKTPOHHas 0a3a gaHHbIX Oubmuorexku COI'Y, neKIMOHHbIE ayIUTOPUH U KaOUHET,
OCHAILICHHBIN UHTEPAaKTUBHOU JOCKOHM C IIPOEKTOPOM.

VY4eOHnble naboparopun kadenpsl GU3MKU U ACTPOHOMUHU:
a. Jladoparopus mexanuku (k.NeS), komudectBo pad. Mect 8-16

[lepeduennr oOopymoBaHMS B 1a0OPATOPUU MEXAaHUKH
1. TpudunspHsiit moasec,

2, J1lTaHTeHIIUPKYITH

3.MukpomeTpsl

4. IMIyJIbCHBIN CEKYHIIOMEP
5.Masatuuk O6epbeka
6.21eKkTpoHHbIH 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. Mamna ATByna
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b. JlaGoparopusi MoJeKyasipHoii (pusuKku 1 TepMoauHamMuku (k. Ne8% ), konmuecTso pab.
MmecT 8-16

Ilepeyens o0opya0BaHMs B J1a00PATOPUU MOJIEKYJIAPHOI GU3NKe U TEPMOAMHAMHUKE
1.Ilcuxpomerp Accmana
2.Mukpockon
3.OkcniepuMenTanbHas ycranoBka OTII1-12
4.Bechl 1 pa3HOBECHI
5.CexyHaoMephl
6.Kommpeccop n Bakyymerp
7.TepMOMETpBI, TOPEIIKH
8.Cocy bl KanuisipHble TPYOKH, MEH3YPKH, KPAaHUKH
9.Ycranoska ®TII-1-3, Tepmonapsl
10. Ycranoska ®TII-1-1, peomerp, MaHOMETP
11.Bucko3umerp, Melianka, HarpeBaTeb
12.3ByKoBoii reneparopl '3-1, renedonnas Tpyoka
13.Turens ¢ 010BOM
14. DxcnepumenTanbHast ycraHoBka OTII1-11
15.ITpubop s usmeperus kodhduireHTa 00bEMHOTO paCIIUPEHUS
16.AcniupaTtop
17.11leun,raibBaHOMETp, peocTaT
18.BakyymHBbIi Hacoc

c. JlabopaTopus iekTpuyecTBa u Marnerusma ( Ne 11) komuvectBo pab. mect 8-16

Ilepeuens 000py10BaHKs B JIA00PATOPUH IJIEKTPHYECTBA U YJIeKTPOMArHeTH3MA:
1.T'anbBaHOMETHI,
2.MarasuH COIpOTUBIICHHUS,
3. Peocrartsl,
4.VICTOYHHKH MTOCTOSITHHOTO TOKa,
5.Kiroun.
6.Beimpsimurenu
7.AMniepMeTpsl
8.BombTMETpBI, MUJUTUBOJIETMETPHI
9.Conenonz,TopoeAHOE KOJIBLIO
10.I'eneparopsr, 3BykoBoii rerneparop PQ
11.9nexTponnslii ocuusorpad PO
12 .Karymku HHIyKTHBHOCTH
13.Moaynu: ®I13-05,0I13-09,DI13-11,DI13-08,DI13-07,DI13-04,DI13-02
14.Tpancdopmatopsl
15.Bubpatopsl
16.HarpeBarenbHbIC TTEIH
17.Tepmomnapsl
18.TepMoaIeKTpUYECKUE TTHPOMETPHI
19.Monens qunosns
20. JIBurarenu
21.M3mepuTenb MHAYKTUBHOCTH U €MKOCTH
22 MynbTHMED.

d. JlaGopaTopusi onTtukm (k. Ne 4), konuuectBo pad. mect 8-16
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Ilepeyenb 000pyn0BaHMsl JIA0OPATOPHUS ONITHKH.
1.OnTryeckast ckambsi, HAOOP JIMH3.
2.3putenpHas TpyOa, 1IKaja, pylIeTka, MUKPOCKOI, 00bEKTUBHBIA MUKPOMETD.
3.Mukpockonsl «Mup-12», pTyTHas JaMIibl, CTEKJISHHAS MIJIACTUHKA, JTMH3A.
4.Jlamribl HaKaJIMBaHUA, CBETOPMIBTPHI, Ounpu3zmMa DpeHens, OKYJISPHI CO MIKAIOW, ONTHYECKas
CKaMbsl C MEPHOM JIMHEHKOIA.
5.I'a30BbIi 1a3ep, AUdpakIHOHHAS PEIIeTKa, [eIeBas JuarpaMmma, SKpaHsbl.
6.CriekTpasnbHas pTyTHas J1amIia, 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. JlaGopaTopusi aToMHO# u siiepHoii ¢pusuku (K. Nel0), kommuectBo pad. mect 8-12

OO0opynoBanne aTOMHOM U sAAiepHON QU3UKH:
ITupomerp ,

ABtoTtpanchopmartop,
Pentrenmerp —paguomerp AI1-5B,
Hozumerp JIPT3-02,

WcTOUHUKY TUTAHUSA ,
Monyne®I12-06,

BonbT™meTpsl 1idpoBbIe,
AMIIEpMETpHI.

®oro-/Inoapl,
Monoxpomatop-YM-2,

©CoN Ok 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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