Munucmepcmeso nayku u evicuieco oopaszosanus Poccuiickoii @edepayuu
Deodepanvhoe cocyoapcmeertoe 0100xcemHoe 00pa308ameibHoe YUperHcOeHUe BblCULEO
obpa3zosanus « Cesepo-Ocemunckutl 20Cy0apcmeenHulil YHusepcumem
umenu Kocma Jlesanosuua Xemazyposa»

PABOYAS ITPOT'PAMMA JIUCIUITJINHBI

«Dusuka»

Hanpagnenue 04.03.01 Xumus
[Tpodunb «XuMHS OKpYKAFOIIEH CPEIbl, XUMHUECKast SKCIIEPTHU3a B SKOJIOTHIECKas
0€30MacCHOCThY

KBanudukanus (cTerneHb) BHITYCKHUKA — OaKanaBp

®dopma oOydeHus - OUHast

Brnanukaskas 2022



[IporpaMmma cocraBneHa B cooTBeTcTBUM ¢  DenepalibHbIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAApTOM 10 HampaieHnto mnoArotoBku 04.03.01 Xwumus, yTBEpKIACHHBIM
npuKa3oM MHUHHUCTEPCTBA HayKd M BbIcuiero oopasoBanus Poccuiickoit ®enepanyum ot 17 mrons 2017
roga Ne 671; nmpukazom MuHuCTepcTBa HayKH M BbIcuiero oodpasoBanusi Poccuiickoit @eneparuu ot 26
HOs10pst 2020 1. Ne 1456 (3apeructpupoBan MuHHCTEpCcTBOM roctuliuu Poccuiickoit denepanuu 27 mast
2021 1., Ne 63650) «O BHeceHMH HW3MEHEHMH B (QefepalbHbIE TOCYIapCTBEHHBIE 00pa3oBaTElIbHBIC
CTaHJapTHI BBICHIETO 00pa30BaHuUs»; yUeOHBIM IUIAHOM MOATOTOBKH OakanaBpa mo Hanpasienuto 04.03.01

Xumus, yrBepxkaeHHbIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 r., npotokon Ne 13.

CocraButens: a.¢uz-mar.H., nmpopeccop Typuer A. M.

Pabouass mporpamma oO0CyXjJeHa W yTBEp)KIEeHAa Ha 3acelaHuu Kadeapbl (UMK U aCTPOHOMHUHU
(mpotokon N oT « » 2022 r.)

3aBenyromuii kadeapoit Cumaes I.B.

Onob6peHa coBeToM GaKyIbTeTa XUMHH, OMOJIOTHH U OMOTEXHOJIOTHH
(mpotokoin Ne 6/21-22 ot «25» anpens 2022 r.)

[Ipencenarens coBera (hakynbTeTa Araesa @.A.

Pabouasa npoepamma oucyuniunvl npunama 6 cocmase 0CHOBHOU NPOPeCcCUOHATLHOU 00PA308aMENbHO
npozpammul pewtenuem yuenozo coeema Ilpomoxon Ne 13 om 31.05.2022 e.




1. Crpykrypa u 001asi TPyA0€MKOCTb IMCHMILIUHBI
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 JOJDKHBI OBJAJETh 3HAHUSMU OCHOB (DU3UKH, YMEJIO IPUMEHATH NOJyYEHHBIE
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 NpUPOJE, HAayuyHBIH CIOCOO MBIINUICHUS, 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, IMIMHApUYECcKas U cepruyeckas,

- BEKTOpHOE Npe/icTaBiIeHne HU3NUECKUX BEJTHUNH,

- OCHOBBI HHTETPaJIbHO-TU (D (HEePEeHIIMATEHOTO HCUUCIICHUS.

Ymemo:

- MCII0JIb30BATh CUCTEMY KOOPJMHAT B Pa3MyYHbIX 3ajadax,

- IPOBOJUTH MATEMAaTUYECKHE ONEPALIUU 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 MHTETPAJIOB MPU PEIICHUH (HU3HUECKUX
3a1ad.

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



Koa n
HaUMeHOBaHUe
npodeccuoHaIbHOT
0 CTaHJapTa

Oo6o0mennas Tpynosasi pynkuus (OT®)

TpynoBasi pynkuus (TD)

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

01.001 ITemaror Kon Haumenosanue OTD Ypos Haumenosanue Td Kox
(megarormueckast eHb
JeSITENBHOCTh B KBaJIH
cepe (uka
JIOIITKOJILHOTO, 192071
HA4YaJIBLHOIO 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
[Ipodeccuonansu JIOTIOJTHUTETbHBIM AeATeTbHOCTH YYAIIMXCS,
Bl cTaHzapT 00111e00pa3oBaTeNbHBIM HANPABJIEHHON HA
«Ilemaror mporpaMMam 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 XumMnyeckoe, XUMHKO-TEXHOJIOTHYECKOE MIPOU3BOJACTBO
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 MpoBeCHUs 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. TpeOoBaHusl K pe3y/JbTaTaM O0CBOEHHS IMCUMILUIUHBI (KOMIETEHIHH 00y4alomerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIIJIMHBI (MOLYJI51)

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

- CriocoOeH OCyIEeCTBIIATh MOUCK, KPUTHUECKUH aHaIu3 U CUHTE3 UH(OpMAIMU, TPUMEHSTh
CHCTEMHBIN TTOIXO/ JJIsl pelieHus mocraBieHHbIX 3a1a4d (YK-1);

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

- CrniocobeH miuaHMpoBaTh pabOThl XMMHUYECKOH HaNpaBIEHHOCTH, 0OpadaTbiBaTh M|
HMHTEPIPETUPOBATH MOJIYUYECHHBIE PE3YJIBTATHI C UCIIOIB30BAHUEM TEOPETUYECKUX 3HAHUHM U ITPAKTUYECKUX
HaBBIKOB PEIICHUS MaTeMaTH4IecKuX U pusndeckux 3anad (OIMK-4).

B pesynbrare 0cBOGHUS TUCIUILTUHBI 00YYaIOLIHICS JOIKEH:

3HaTh:

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

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

- OCHOBHBIE MOJIOXKEHUS ¥ TPaHMIIBI IPUMEHUMOCTHU CYIIECTBYIOMUX (GUZNYECKUX TEOPUIL;

- CoJIepKaHNe U MaTeMaTU4YeCKoe OTOOPaKEHHUS OCHOBHBIX 3aKOHOB;




Ymers:

- CTaBWUThH IICNIM, 33aJa4d M OINPEACTATh METOJbI M3y4eHHUsS KaKIoro pasnena kypca «OoOmieit
(buU3HUKN» U BCETo MpeaMeTa B LIEJIOM;

- ¢opmupoBath (pu3MUECKHe 3aKOHBI U TEOPUU C MPUMEHEHHEM aJeKBATHOTO MaTEMAaTHYECKOTO
anmnapara, KOJM4eCTBEHHOTO OIKMCAHUSI CBOMCTB MOJIETIbHBIX CHCTEM;

- CTPOUTH (PM3MUYECKUE MOJICNIH U PEIIaTh KOHKPETHBIC 3a/1a4¥ 3a/IaHHOM CTEIIEHU CII0KHOCTH,

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

- CaMOCTOSITEILHO CTaBUThH LIETHU JAEATEIbHOCTH U INIAHUPOBATH CIIOCOOBI MX JOCTUKECHHUS,

- IJIAHUPOBATh U IMPOBOJUTH SKCIEPUMEHT, aHAIU3UPOBATH MOJIydaeMble SKCIEPUMEHTAIbHbBIE
pe3yJbTaTHhI;

- U3MEpATh C ONpEeAeNEHHOW TOYHOCTHIO pa3inyHble (U3WYECKUE BEJIMYMHBI, OIpPEAesaTh
MOTPEIIHOCTH MPH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUSIX.

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 MPAaBUIBHO (DOPMYIHPOBATh U PElIaTh MOCTABICHHBIC B MPAKTUKYME 3a/1a4u
KaK TEOPETUYECKOTO, TaK U MIPAKTHIECKOTO XapaKTepa;

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



5. Conep:xaHue U y4eOHO-MeTOAMYECKAS KAPTA JUCHUNIMHBI

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 3aKOHCIEKTHUPOBATH
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
HMITyJIbCa. MOMEHT
UMITyJIbca MaTEpUATIbLHOU
TOYKHA. MOMEHT CHIIBI, 3aKOH
COXpAaHEHUS MOMEHTA
MMITYJIbCA.

CroKca.

Pa6ora cun. Kunernueckas MoOMEHT UMITyJIbCa CUCTEMBI VYcrubiit

SHEPTHUsI MaTepUaIbHOMN MaTepuaibHbIX To4ek. LleHTp mace orpoc

TOYKHU, CUCTEMBI CHUCTEMBbI MaTEpPHAIIbHBIX TOYEK U

MaTepuaIbHbIX TOYCK. 3aKOH €r0 JBUKCHUSI.

[ToreHmmanpHas SHEPrUst 1,4,5,7
CUCTEMBI

B3aUMO/ICHCTBYIOIINX TEJ.

3aKOHbBI COXPAHEHUS

SHEPIUH B MEXAHHKE

JIBU>KeHHE TBEPIOTO Tea, DKCIEPUMEHT U TEOPUU B

JMHAMUKa BpallaTeIbHOIO (bU3MYECKUX HCCTIETOBAHUSX.

JBUKEHUSI OTHOCUTEJIHBHO OTHOCUTEIBHOCTH JIBHYKCHHUSI.

HEMOJABUKHON OCU. MOMEHT IIepememnienue, CKOpOCTb, Y CTHBI

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

nHepuuu. Knnernueckoe

SHEPTHUsl BPALLAIOIIETOCs

Tena

KonebartenpHOE ABHKEHUE.

YpaBHeHHe CBOOOTHBIX

KoJe0aHui MOJIETHHBIX

cucteM (Tpy3 Ha TIPY)KUHE, Crnoxenue xonebanuii. 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
TypOyJeHTHBIE TOTOKH.
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 TTOJTHON
SHEPTHH.

OCHOBHBIE IOCTYJAThI CIIELMAIBHON
TEOPUH OTHOCUTEIHLHOCTH
DUHIITEHHA. DHEepPrus MOKOS..

Y cTHBIN
ompoc

1,4,5,7

1-as py0e:xxknas
arrecranms

15

10

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

W3y4uuTh 1 3aKOHCIIEKTHPOBATH
PEaKTUBHOE IBUKEHUE U €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 boiasimana).
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

10



Kunenusa. HacelmeHHbBIN
nap. Touka pocsl.
IToBepXHOCTHOE HATSHKEHUE
KUJKOCTU U KalUJUTSIPHBIC
SIBJICHUS.

apdexr xoyna-Jlenna. Cxmkenue
ra3os.

16 TBepable Tena. bixuuii u
JAJTbHUM TIOPSIIOK B Y cTHRIN
pacIIOI0KEHUHA aTOMOB. 2 2 o1poc 2 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 15
arrecranus
Bcero 3 | 72 72 70
1 DNeKTPUYECKUM 3apsI.
3aKoH Kynona.
HanpsxénHocTs
AIEKTPUIECKOTO TOJISL. Harpsok€HHOCTh  TMOJIST  TOYEUHOTO
[IpuHuun  cynepno3uuuu. 2 o | 3apana. DOKBUMOTEHIIUATbHbBIE 3 YcTHbIN 9 2456
[Torenmman. Paznoctb MOBEPXHOCTU. DJEKTPOCTaTHUECKAas 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
DJeKTpOoCTaTHYECKOe Mmojie B | 2 4 | Buasl coeTMHEHUH TIPOBOTHUKOB. 3 oIDOC 2 2,4,5,6
JURJIEKTPUUECKOU cperne. W cTouHNKY TOCTOSIHHOTO TOKA. P
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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-ag pyOexxHasi aTTecTanus

20

12



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 2 1,2,4,6
AJICKTPOMArHUTHBIX BOJIH Ha ompoc

rpaHuile  paszaena  JABYX

TUAJICKTPHYECKUX Cpel.

17 Nznydyenue »>aeKTpUUYECKOTO ['eneparop nmepeMeHHOTr0 TOKA. 5 YcTHbIIT 2,45,6
JTATIOJISL. Mkama | 2 4 PannoBemanue. TeneBuneHue. OIpocC 3
AJICKTPOMArHUTHBIX BOJIH.

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

19 2-as pyoe:xkHas 2 20
aTrecranus
Bcero 36 | 72 12 70

20 OneKTpOMarHuTHas MpUpoaa VeIl 2,45,6
cBera. ['apMonnyeckas 2 6 ompoc 2
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 2 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

WnTepdepeHius 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
MaiikenbcoHa.

bunpusma, Onnunza. [lpumenenue
uHTEepEPESHITMOHHBIX TPHOOPOB.

YcTHBIN
ompoc

2,4,5,6

26

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

Konb1a Herorona. 3ouHAaA
[UIACTUHKA

YT
onpoc

2,4,5,6

27

Judpaxius ceera Ha MIEIH.
JudpakionHas peeTka.
Paspemarormas
CIIOCOOHOCTb.

IToctpoenue U300pakeHHi B
coOMparoIeil U BOTHYTON JTMH3aX.

Koucnoekr

2,4,5,6

28

1-1 pyGesknas aTTecTanms.

20

29

[Honspusanus npu ABOMHOM
JydernpenoMiieHnn [[BoiiHoe
JIy4elperOMIICHHUE.

OnemMeHTapHas KBaHTOBas TEOpUs
n3iydeHus csera. Atom bopa.

YcTHBIN
ompoc

2,4,5,6
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30

Bpamenue miockoctu
MOJISIPU3ALIUH B
KPHCTAJUIMYECKUX TeJlax.
Caxapamerpusl.

[Ipupona peHTIT€HOBCKUX JIyUEH.

VY cTHEIN
onpoc

2,4,5,6

31

JInnzel. opMyia JIMH3HI.
Ontuueckas cuia.
JIuneitHOE yBeIMYECHUE
nuH3bL. TOJICThIC JIMH3BI.
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.
[Inpomerpus.

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 20
Bcero 36 | 72 36 70
Bcero 3a Tpu cemecTpa 108 | 180 180
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6. OoOpa3oBaTejibHbIE TEXHOJOTHHI
Oopa3oBaTe/ibHbIE TEXHOJIOTUH

TpagunnoHHble JeKIMH M Ja0OpaTOpPHbIe 3aHATHS  C HCIIOJIB30BAHUEM 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(QQEKTUBHBIA CIIOCOO
JOHECeHUS] BaKHOW HMH(OpMANMK TpH MyONMYHBIX BBICTYIUICHUSX. Clalii-Tpe3eHTalud C HWCIOJb30BAHUEM
MyJIETUMEIUAHOTO 000PYAOBaHUS TO3BOJSAIOT PPEKTHBHO M HATIISITHO MPENCTaBUTH COAEPIKAHUE M3ydaeMOro
MaTepuaia, BEIICIUTh U IPOMILTIOCTPUPOBATH COOOIIeHNEe, KOTOPOEe HECET OYUUTENbHYI0 HHPOPMAIIHIO, TTOKa3aTh
€C KJIIIOYCBLIC COACPKATCIIBHBIC ITYHKTEI. HUcnonp3oBanue HWHTCPAKTHUBHBIX JJICMCHTOB IIO3BOJIACT YCUIUTH
3¢ (HEeKTUBHOCTh  IMyONWYHBIX  BBICTYIUICHHH, SBISIFOIIAXCS 9YacThl0  MPO(ECCHOHAIBHON  JEITeIhbHOCTH
npernogaBaTeiis.

OnnaiiH-ceMMHAap — pa3HOBHUJIHOCTh BEO-KOH(EpPEHIMH, IPOBEJCHUE OHJIAWH-BCTpEd WIU
Ipe3eHTanuii yepe3 MHTEepHET B pexuMe pealbHOro BpeMeHU. KakIblil U3 y4aCTHMKOB HaXOIUTCA Y
CBOET0 KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HMMM HoJepkuBacTcs depe3 HMHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpUIOKEHUs, YCTAHOBJIEHHOI'O Ha KOMIIBIOTEPE KaKJOro Y4acTHUKA
(Zoom, Meet, Skype u ap.).

Buneoxongepenuus — ceanc BuaeokoHpepenucsazu (BKC) — 3to TexHOnorus MHTEpaKTUBHOTO
B3aMMOJICHCTBHS JIByX U OoJjiee yYaCTHHKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uH(opmanueil B
pEAJIbHOM PEXUME BPEMEHHU.

JlaGopaTopHas padoTa — nnepeueHb paboT NpHUBEJIEH B TAOIUIIE HUXKE.

Hcnonb3yroTcss MHTEpAaKTUBHBIE METOAbl OOYUEHHS: CUTYallMOHHBIE 3aJayd, HCCIIEI0BaTENbCKUI
MeToJ1 00yUeHus, AEJI0BbIE UTPBI, IOJTOTOBKA U MyOJNYHas 3alIKUTa pedepaTos.

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.).

Hcnonb3yroTcss 0auibHO-pEeUTHHIOBas cHCTEMa OLCHKM 3HAHUN, TEXHOJOTMH C IPUMEHEHUEM

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

IIpumeyanus:

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

- B mensx peanusaiuy WHAMBUIYaTbHOTO TOAXO0JAa K OOYYCHHIO CTYIEHTOB, OCYIISCTBIISIOLIMX
y4eOHBIN TIPOIIECC MO WHAWBUAYATbHOW TPAaCKTOPUH B paMKaX HWHIMBHIYAILHOTO pabodero IUiaHa,
U3y4CHHE JaHHOW JMCIMIUIMHBI MOXKET OCYIICCTBISATBCA dYepe3 HWHIUBHIYAIbHBIC KOHCYJIbTAIIUH
npernoaaBaTeNss O4YHO, B Yachl KOHCYJIBTAallMi, MO DJIEKTPOHHOM IOYTE, a TaKXKe 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 ITpoBenenue
(BBICOKOTO) pHas TIOMCKOBOTO HpoekTHas
pabora (usnyeckoro paspaboTka
HKCTIEPUMEHTA
13 | Ompenenenue oTHOLICHNE JIabopato 4 [Iposenenue Case-study
TEIUIOEMKOCTEH 10 cioco0y pHas IIOUCKOBOT'O

19




Knemana-/lezopma. pabora ($hU3UIECKOTO
HKCIIEPUMEHTA
14 | Onpenenenue OTHOIICHUE JlaGopato 4 [TpoBeneHue Cemunap B
TETIOEMKOCTE! TI0 CIIOCO0Y pHas MTOVICKOBOTO ANATIOTOBOM
Krnemana-/Iezopma. pabota buznyeckoro PEKUME
HKCIIEPUMEHTA
15 | Onpenenenuie OTHOIICHUE JlaGopato 4 [TpoBeneHue IpoekTHast
TETIOEMKOCTE! TI0 CIIOCO0Y pHas IIOMCKOBOI'O paspaboTka
Knemana-/lezopma. pabora (bU3UIECKOTO
HKCIEPUMEHTA
16 | 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. YueOHO-MeTOAUYECKOE o0ecriedeHne CAMOCTOSITe/IbHOI padoThI

CamocTtosaTenbHas pabora oOydarolmuXcs SBISETCS OJHMM W3 BHUAOB YUeOHBIX 3aHSATHH.
CamocTosiTenbHast paboTa MPOBOAUTCS C IEIBIO:

— CHCTEeMaTH3alluu U 3aKPEIUICHHS MTOTYYSHHBIX TEOPETUUECKIX 3HAHUM U MPAKTUYECKUX YMEHHIA
o0yyJaromuxcs CTyACHTOB;

— YIIIyOJICHHS M pacIIUpPEHUs] TEOPETUUECKUX 3HAHUM;

— (opMHUpOBaHUS YMEHHI HCIIOIB30BAaTh HOPMATHBHYIO, IIPABOBYIO, CITPABOYHYIO JIOKYMEHTAIIHEIO
Y CTICNUATILHYIO JIUTEPATYPY;

- (QopMHUpOBaHUSA CAMOCTOSITEIPHOCTH  MBIIUICHUS, CIHOCOOHOCTEM K  CaMOpPa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO 1 CAaMOpPeaIn3alliu;

— pa3BUTHUSA UCCIIEIOBATEILCKUX YMEHUH.

CamocTtosTenbHas paboTa 0OYYaIOIIUXCS OCYIIECTBISIETCS Ha MPOTHKEHUU H3YYEHHsS Bcel
JTUCIUIUTAHBI B COOTBETCTBUU C YTBEPKJICHHOW B yUeOHOM TJIaHE TPYIAOEMKOCTBIO U COCTOUT U3:

- paboThl CTYACHTOB C JEKIMOHHBIMH MaTephalaMHi, TIOMCKA W aHaju3a IJUTepaTypbl H
AIEKTPOHHBIX HCTOYHUKOB HH(OPMAIIAH TI0 33JTAHHOW TEME;

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

- U3yYEHUS TEOPETHYECKOTO M CTATHCTHYECKOTO MaTepuajia JJisg MOATOTOBKH K JaOOpaTOPHBIM
3aHSITHSIM;

- IOAATOTOBKH K DK3aMEHY.

[TepeueHs BOMPOCOB IS CAMOCTOSITENILHON pabOTHI MpUBeE/eH B Tabmuiie 5.1 , Ciucok
HE00XO0IMMO TUTEepaTyphl HAXOAIICHCS B ONOIMOTEeKe MPUBECH B MMyHKTE 9. JlomONMHUTENbHAS
TUTepaTypa ¥ METOJAMYECKUE YKa3aHUs K JTJa00paTOPHBIM U MPAKTUYECKUM 3aHITHIM HaXOJIATCS Ha
kadenpe pusuku u actpoHomuu (yin. Mapkyca 24 aya.Nel0)

CamocTtosTenbHass paboTa CTYAEHTOB IO JUCHUIUIMHE MPOBOAUTCA B BHUJE MNHCbMEHHBIX
JOMAalTHUX 3aJlaHul (KOHCIIEKTOB), a TAKXKe MOATOTOBKY MPE3EHTALUMN M0 3aJaHHOM TeMaTHKe.
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MeToanyeckne peKOMEHIAIUY 110 CO3AAHUI0 MYJIbTUMEIUIHON Mpe3eHTAIMU
CtpykTypa # COJEpKaHHE TMpPE3eHTAllMh — OJTO JIMYHOE TBOpYEeCTBO aBTopa. [lonesno
HCIIOJIBb30BaAThH H_Ia6JIOHBI O(l)OpMJICHI/ISI JJIA IIOATOTOBKH KOMHBIOTepHOﬁ HpCSCHTaL{I/II/I.

Craiiipl KellaTeIbHO HE Ieperpyxarb TEKCTOM, Jydylle pPa3MeCTUTh KOpOTKHE Te3uchl. Ha
craiiiax HeoOXOAMMO NEMOHCTPHPOBATh HEOONbIIME (parMeHTHl TEKCTa JIOCTYNHBIC IS YTCHHUS Ha
paccrosinuu; 2-3 gororpaduu wim pucynka. Hanbonee BaxxHbIN MaTepua Jy4llle BHACTUTD.

Tabmuubl ¢ UUGPOBBIMU JAHHBIMH IUIOXO BOCIPHHHUMAIOTCSI CO CIAiIOB, B JTOM cliy4ae
undpoBoi MaTepua, o BO3MOXHOCTH, JIy4llle MPEACTaBUTh B BHJIe TPA(UKOB U AUATrPAMM.

He cnenyer wusnuiuHe yBIeKaTbCsl MyJIbTUMEAMHHBIMU 3(ddekramu aHumanuu. OcoOEHHO
HEe)XeJIaTelnbHbl Takue 3PQPEKThl KaK BBUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IOSBICHUE TEKCTa U T..I.
OnrtumanbHas HacTpolika 3¢ (eKTOB aHMMAIMM — MOSBICHHE, B NIEPBYI0 Ouepellb, 3arojioBKa ciaiina, a
3aTeM — TeKCTa o a63aunaM. IIpu 3TOM eciii HECKOJbKO ClaiiloB MMEIOT OJIMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK CJIaiia JOJDKECH IIOCTOSHHO OCTaBaThCs HA DKpPaHE.

YroObl 0OecreynTh XOPOLIYI0 YUTAeMOCTh MPE3EHTALMH HEOOXOJUMO 110100paTh TEMHBIA LBET
¢dona u cBeTbIi nBeT mpudra. Henp3s Takke BHIOHMpATh (HOH, KOTOPHIA CONEPIKUT aKTUBHBIA PUCYHOK.

Kemarenpno MNOATOTOBUTh K KaAXKIAOMY cnafmy 3aMCTKU IO JOKJIady. 3areM pacrcyaTratb UX U
HCII0JIB30BATh IMPH MMOATOTOBKE HUJIM HA camMou MMpE3CHTAlHH. Mo:xHO pacnedaratb HCKOTOPLIC KIIFOYCBLIC
CJ'IaI‘/‘II[BI B KaQUCCTBC pa3qaTOYHOro Marcpuajia.

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

CrnenyeT npoHyMepoBaTh ClaliJibl. ITO MO3BOJIUT OBICTPO OOpaIaThCsl K KOHKPETHOMY Cllaiy B
cilyyae He0OXOMMOCTH.

PexoMenpanuu 1o coaepKaHuio U CTPYKTYpE CIai10B MyJIbTUMEIUHHOMN NIPE3EHTALUH:
1-i1 cnaiig (TUTYNBHBIN), Ha (OHE KOTOPOTO CTYJECHT MPECTABISET TEMY IPOEKTA.
2-11 cnaiin. Brmrouaer B cebs 00BEKT, MPEIMET U TUIIOTE3Y UCCIICAOBAHUS.

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 CTPEJIKaAMH.

5-it - cnaiin. IlpencraBnseTcst colepkaHHe W TeopeTHyeckas 3Ha4YMMOCTh mpoekTta. CyTb
pemaeMoil mpoOsieMbl MOXeET ObITh MpPEJACTaBIeHa B BHUJAE CXeM, TaOnull, Juarpamm, rpadukos,
¢dotorpaduii, pparMeHTOB PUIBMOB U T.II.

6-i1 - crmaiin. Bo3MOXXHOCTH MPUMEHEHHS PE3YyIIbTaTOB PabOTHI Ha TIPAKTHKE.
7-i1 cnaiin. I'maBHBIE BBIBOABI, MTOTH, DPE3YJIbTaThl IMpPOEKTa IeNeCO00pa3HO IMOMECTUTh Ha

OTJIEILHOM ClIaiifie U JIAaKOHUYHO H3JI0KUTh CYTb 3HAUUMOCTH IIPOCKTA WJIN IMOJYYCHHBIX PC3YJIbTATOB
HUCCICIOBAaHU.

8. OueHoYHbIE CPeICTBA IJIsl TEKYIEro KOHTPOJIS YCIIeBaeMOCTH, PYOeKHOI aTTecTaluu 1
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS THCHUILINHBI.
Jis mpoBeneHuss TEKYLIErOo M HUTOTOBOTO KOHTPOJISI HCIOJIB3YIOTCS CIEAYIOIIHME OLIEHOYHBIE

CpeAcCTBa: MIMCbMCHHLIC JOMAITHUC 3aJIaHUs 110 BOIIPOCaM, TCCTOBBIC 3aJlaHH A, ITIOATOTOBKA ITPE3CHTAIUH.

21



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 20
IToaroToBka 1 3antuTa Ipe3CHTANHN — S © 0 5
BrimonHeHrne MMChbMEHHBIX JOMAITHAX 3aIaHUH 110 TeMaM 0 15
3aHATHUH ¥ CAMOCTOSATEIILHOM PabOThI (KOHCIICKTOB);
OtBeThI Ha Ta0OPATOPHBIX 3aHITHSX.
1-a pybescnaa nucomennas KOHmMpPoAbHAA paboma (KomMnviomepHoe 0 15
mecmupoeanue) - 9-as Hemens ceMecTpa
Texywan ouenxa ctyneHra B teduenue 10-17 Hereau coCTOUT H3: 0 20
[ToaroroBka u 3amuTa npe3eHTANN — S O 0 5
BrimonmHeHne MMChbMEHHBIX JOMAITHAX 33IaHUH 110 TeMaM
3aHATUN ¥ CAMOCTOSTENIHOW PabOThI (KOHCIIEKTOB); 0 15
OtBeThI Ha Ta0OPATOPHBIX 3aHSITHSX.
2-51 pybescHas nNUCbMeHHAsA KORMPONbHAA Padoma (KomMnvlomepHoe 0 15
mecmupoeanue) - 18-as nenens cemectpa
Hmozo
0 70
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TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMITIETEHIIMI

OU3UKA
®IOC 04.03.01 - 6axanaspuar no Hanpasjenuio noarorosku 04.03.01 Xumus
IeJb 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 CIICIHAJIMCTA.

3apaun - OBJIaJICHUE HABBIKAMH CTaBUTH LIEJIH , 33141 U OMPEIEIATh METOIbl U3YUEHUS KKI0TO pazzena kypca «Oommein
(bU3MKN» U BCETO MPEIMETA B IICIIOM.

- 03HaKOMJICHHE [IEJIOCTHOW CUCTEMOW 3HAHWHU, GOPMUPYIONINX (DU3HUECKYIO KAPTHHY OKPY>KAFOIIET0 MUPA.

- U3y4eHue (PU3MUECKUX 3aKOHOB U TEOPUH C PUMEHEHUEM aJICKBATHOI'O MaTEMATUYCCKOTO ariapara,
KOJIMYECTBEHHOI'0 OIIUCAHUS CBOICTB MOACJIBHBIX CUCTEM.

- CTpOUTH (HPU3UYECKHE MOJICITU M PEelIaTh KOHKPETHBIC 33/1a4U 3a/IaHHOW CTETIEHH CII0KHOCTH.

- CaMOCTOATCIIbHO CTaBUTh LCIIU ACATCIIBHOCTHU U IIJIAHUPOBATH CIIOCOOBI X JOCTUKCHU S

- OBJIAJICHUE HABBIKAMH M3MEPSTH C ONPEIEIICHHONW TOYHOCTBIO Pa3InyHble (PU3HUYECKUE BETMUUHBI, OTIPEACTIATh
IOrp€IIHOCTHU IIPHU MPAMBIX W KOCBCHHBIX U3MCPCHHUAX.

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

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 KOHCYJIbTALlUU 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 001IeCcTBa,
(bU3NUECKUX BEIHYHUH, 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, TPOBEICHUS
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 pe3ysIbTaToB
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 UCTIOTIb30BaHUEM 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'NYCCKUX MPOIECCOB;
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- HCIONB30BaTh (puzmyec-
KHe, XUMHUYeCKHe, (Pu3nKo-

XAMHYECKHe ©  OuoIo-
FHYECKME  METOAbI  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 JOCTYDKCHHS
€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  aHaJIM3 U 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 ~ JUIi  OpraHU3aluH
TEXHOJIOTHYECKUX TPOIECCOB;
IloBbIlICHHBIN YPOBEHb:

3Haem:

- MecTO (PU3HKHU B CHCTEME
€CTECTBEHHBIX HAYK U B )KU3HU
YeJI0BEYEeCKOro 001eCcTBa,
TECHYIO B3aUMOCBSI3b (PU3HKH C
MaTEeMaTHKOM;

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

XUMHUYCCKHE W OHOJIIOTUYCCKUE
METOJbl KaK HMHCTPYMEHT B
pohecCuOHATLHOM
NESITEIbHOCTH;

-gradeem:

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

dopMa OLEHOYHOI'0 CpelICcTBA: YCTHBIM ompoc Ha cemuHapckoMm 3aHsatuu (YO), moknan Ha ceMUHapckoM 3aHaTtum ([), BbIMOIHEHME
nabopaTopHbIxX padort (JI/p), kouTponsHas pabota (K/p), TectupoBanue B cucteme AucTaHiMoHHOTo 00ydenus (T/I).
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8.1. Teky1uuii, NPOMeKYTOUYHBIH KOHTPOJIb 3HAHUIA CTY/IEeHTOB

Hepeqeﬂb BOIIPOCOB AJIs1 1 pyﬁemnoﬁ arrecranuu (aTTeCTaIII/IOHHaH MUCbMECHHAsl KOHTPOJbHast

padort

ROo~NoGO~LNE

21

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

a) o JucHUILInHe «PHu3uKa»

MexaHnyeckoe IBUKEHUE.

CKOpOCTh U yCKOpEHHE.

[TocTynarenbHOE ABUXKEHNE TBEPAOTO TeEA.

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

Tperuii 3akon HerotoHa.

Cuna TsKeCTH U Bec.

Yupyrue cusl.

Cuna tpeHus.

3aKOH COXpaHEHUs! UMITYJIbCA.

Kunernueckast sneprus u pabora.

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

3aKOH COXpaHEHUsI MOMEHTAa UMITYJIbCa.

KunemaTtuka BpaniaTeiabHOro IBUKEHUS.

[Inockoe nBM>XEeHUE TBEPAOIO TENa.

JIBH>KeHUE LEHTpa Macc TBEPAOTO Tea.

Bpaienue tBep1oro Tesia BOKpYr HEMOABUKHON OCH.
MOMEHT UHEpLHUH.

. Kunertnueckas sHepruu BpaniaTeIbHOTO IBHKEHHUS.

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

Baok 1.

RBOoo~NoOwNE

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

DNeKTpUUeCKUi 3apsi U ero CBocTBa

Bsaumonerictsue 3apsnoB. 3akoH Kynona.
Onekrprueckoe nose. HanpskeHHOCTD nouis.
Cynepnosuuus nozieit. [lone qunons.

JInaun HanpsbxkeHHocTH. [ToTOK BekTOpa HanpsikeHHOCTH. Teopema ["aycca.
PaboTa cuit 3eKTpocTaTuYecKoro moss.

[Torenmman.

ITone GeckOHEUHOI OAHOPOIHO 3APSHKEHHON TIOCKOCTH.
[Tone AByX pa3HOMMEHHO 3apSKEHHBIX MJIOCKOCTEH.
[lonsspHBIE M HEMOISAPHBIE MOJIEKYJIBI.

[Tonapuzanus AMIIEKTPUKOB.

Cunbl, eiCTBYIOIIME HA 3apsijl B TUAIEKTPUKE.
CerHeTosIeKTPUKH.

IIpoBOAHMK BO BHELIHEM DJIEKTPUUECKOM IIOJIE.
DIJIEKTPOEMKOCTb.

Konnencaropsi.

ITocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

[TapannensHOE COeIMHEHHE KOHIEHCATOPOB.
DHeprus 3apsKEHHOI0 KOHACHCATOpa.
DHeprust AMEKTPOCTATUYECKOTO MOJISL.
[TocTOAHHBIN IEKTPUUECKUI TOK.
DNEeKTPOABUKYILAS CUTIA.

3akon Oma. ConpoTUBIIEHUE TPOBOJHUKOB.
IepBoe mpasuio Kupxrodga.

Bropoe npaswmiio Kupxroda.

MomHOCTb TOKA.

3akoH J[xoynsa-Jlenua.

Baoxk 2.

© N R WNRE

e el el e e N o e
© O ~NO U~ WNEREO

MaxkcruManbHOE KOJTMUYECTBO OaJIOB IO KaX/I0H TeMe yKa3aHO B y4eOHO-METOAMYECKON KapTe.

BsanMoaericTBuEe TOKOB.

MarauTHoOg II0JI€.

3akon buo-Caapa-Jlamnaca.

MarauTHOe II0JI€ B BEIIIECTBE.

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

3akoH Amnepa.

Cuna Jlopenua.

Pabota, coBepiiaemast mpy nepeMeIieHuy TOKa B MarHUTHOM TIOJI€.
. Kimaccugukanus MarneTukos.

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

. DHeprus MarHUTHOT'O TOJIS.

. [Ipupoia HocuTeNnel ToKa B MeTalIax.

. Jucconmanus MOJIEKYII B paCTBOPAX.

. DIEKTpOu3.

. Ilepsslii 3akoH Dapazes.

. Bropoii 3akoH ®apanes.

. Buael razoBoro paspsiaa.

8.2.1. Kputepuu (popMupoBaHus OLICHOK.

IHoaroroBka coodueHnii AJis1 BBICTYIJIEHUSI HA CEMUHAape:

1. Coo0mieHne COOTBETCTBYET MPEMTIOKEHHOM TeMe, UMEET BCTYIIJICHUE, OCHOBHYIO YacCTh

U 3aKiroueHue — 1 0.

2. Tewma packpbITa MOTHOCTBIO, CTYJICHT MPOJEMOHCTPHPOBAI CIIOCOOHOCTH

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

XapaKm epucmuka omeema

oannot

JlaH mONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTABJICHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTb OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
IPOSIBIIAIONIASCS B CBOOOIHOM ONEPUPOBAHUY MOHATUSAMH, YMECHUU
BBIICTIUTh CYLIECCTBEHHBIE M HECYLIECCTBEHHBIE €r0 IIPU3HAKH,
OPUYMHHO-CICICTBEHHbIE  CBSI3W.  3HaHMe 00  oOBeKTe
JEMOHCTpHUpYyeTcs Ha (pOHE TMOHUMAHUSA €ro B CHCTEME JaHHOM
HayKd U MEXIUCLUIUIMHApHBIX cBszed. OTBeT opMynupyercs B
TEPMHHAX HAYKH, JIOTMYEH.

56-60

JlaH mONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTABJIECHHBIM BOIPOC,
[IOKa3aHa COBOKYIIHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
JTIOKa3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHHSI TEMBI; B OTBETE
IIPOCIIEKUBAETCS qyeTKas CTPYKTYpa, JIOTUYECKast
IOCIIEAOBATENBHOCTD, OTPAKAKOIAS CYHIHOCTb PACKPBIBAEMBIX
HNOHATUH, Teopuid, siBieHUl. 3HaHUEe 00 0OBEKTE 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 CTYJIEHTOM
CaMOCTOSITEJIBHO B IPOLIECCE 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. OmHAKO
JIOITYILIEHBI HE3HAUYUTEIIbHBIC OIIINOKHU 500 HEJIOYETH,
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 AomylieHbl 1—2 omuOKH B ONpeeseHUun
OCHOBHBIX IIOHATHH, KOTOpBIE CTYIEHT 3aTPYAHSAETCS HCIPABUTH
CaMOCTOSITEIIBHO.

41-45

JlaH HEIOCTAaTOYHO MOJHBIM U HEJOCTATOYHO PAa3BEPHYTHIA OTBET.
Jloruka ¥ MOCIENOBATEIBLHOCTh W3JI0KEHHUS HMMEIOT HAPYILCHHUS.
Jonymensl OmMUOKM B PACKpBITUU TOHSATHH, YyHNOTpeOsieHun
TepMuHOB. CTyIeHT He CcHocoOeH CaMOCTOSITEIbHO BBIICTUTD
CYIIECTBEHHbIE W HECYUIECTBEHHbIE MPHU3HAKM W TNPUYNHHO-
cieacTBeHHble  CBs3U. CTyAEHT MOXET KOHKPETU3HPOBATh
0000IIeHHbBIE 3HAHUS, J0Ka3aB Ha INpuUMepax HX OCHOBHBIE
IIOJIO’KEHHUS TOJIBKO C IIOMOIIBIO NTPENOJaBATEIS.

36-40

JlaH HEenoJIHBIN OTBET, JIOTMKA U MOCIEAOBATEIIBHOCTD U3JIOKEHUS
UMEIOT CYIIECTBEHHbIE HapylieHus. JlomymieHsl rpyOble OImMOKH
P OINPEIEJICHUN CYIIHOCTH PACKPBIBAEMBIX MOHSITHH, TEOPHUH,
SBJICHUM, BCIICJCTBUE HEIIOHUMAHHUs CTYJACHTOM UX CYHIECTBEHHBIX
Y HECYIICCTBEHHBIX IPU3HAKOB U CBA3CH. B oTBETE OTCYTCTBYIOT

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

JlaH HEmoJHBIM OTBET, MNPEACTABIAIOMUNA CO00M pa3po3HEHHBIE
3HaHUSI TI0 TEME BONpPOCAa C CYHIECTBEHHBIMH OIIMOKAMH B
onpezaeneHusix. IlpucyrcTByror (gparmMeHTapHOCTb, HEIOTHUYHOCTH
uznoxeHus. CTyZIeHT HE OCO3HAET CBSI3b JJAHHOTO MOHSTHSI, TEOPUH,
ABIIGHUS C JPYTMMU OOBEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AlMs U J0KAa3aTeIbHOCTh W3JIOkKEeHUs. Peub
HerpamoTHas. JIOMOJNHUTENbHBIE UM YTOYHSIIOUIME  BOIPOCHI
MpenojiaBaresis He MPUBOASIT K KOPPEKIMH OTBETa 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 3HAHUI CTYJICHTOB.

8.3.1. I[IpakTHYecKue 3aHATHUSI

[IpakTryeckue u 1adOpaTOpHBIC 3aHATHS IPU3BAHBI HAYUYUTH CTYJICHTa CAMOCTOATENBHO paboTaTh
C IUTEpaTypoil, aHATM3UPOBATh OCTABJICHHYIO 33/1a4y C TOUKH 3pPEHHS COBPEMEHHOM (pU3UKH.

Lenpro 1a00OpaTOPHBIX 3aHATUH TS CTYIEHTOB, IPUCTYNAOIIUX K H3yYSHHIO Kypca, siBisercs: 1)
3HaKOMCTBO C 0a30BBIMM MOHSATUAMHU Kypca; 2) MpHOOpETeHHE HaBBIKOB pabOTHl C M3MEPUTENIbHBIMU
npudopamu; 3) BEIpabOTKAa YMEHUSI CAMOCTOSITENIBHO MTPOBOJUTH SKCIIEPUMEHT; 4) OBIaeTh METOAUKAMU
U3MepeHus: GPU3NUECKUX BETHUUH.

Kputepuu onenku: bamibHas CTpyKTypa OLIEHKH paclucaHa B yueOHO-MeToau4Yeckoi kapre. PyOexHas
aTTecTalys MPOBOJUTCS B BHJIE KOMIIBIOTEPHOI'O TeCTUpoBaHMs. Kaxplil TecT copepxuT 25 BONpocoB
(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 onpeneneHrne CUCTEMAaTUYECKUX U CITyYailHbIX MOTPEIIHOCTEH.

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

2.1. 3anucarb cucteMy ypaBHEHUN ABUKEHUS, BEIBECTH (POPMYITY Ui BHIYMCICHUS
YCKOpEHUsI CBOOOHOTO MaJIeHHs ¢ Y4eTOM MOMEHTa uHepuuu 6moka. (HapucoBars 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 MakcBea.
3.3. 3anucarb 3aKOH COXpPAHEHUS SHEPTUH U BBIBECTH (POPMYITY JUIS €r0 MPOBEPKHU.

Ne 4. U3yuenne koJjie0aHNi MATeMATHYECKOT0 U (PU3MYECKOT0 MasiTHUKOB.

4.1. BeiBectu popmyiry aiis meproza Koyie0aHui MaTeMaTHYeCKOro MasiTHUKA.

4.2. BeiBectu opmyity A neproza KonebaHuid GU3NIecKoro MasiTHUKA.

4.3. lath onpejeieHre MPUBEICHHON JUTMHBI U IIEHTPa Ka4aHusl (PU3UIECKOTO MasTHUKA.

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

5.1. BeiBectu opmyity 1Sl OnpeAeeHHsI MOMEHTa MHEPLIUU TBEPAOTo Teja Yepes3 ero
nepuoj KoaebaHuu.

5.2. Jlatb omnpeziesieHHE TJIaBHBIX OCEH MHEPIIMH Tea.

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

Macca kyb6a M, ctopona — a.

5.4. laTth ompeieliCHre TEH30pa MHEPIMH TeJa, 3aliCcaTh €ro 00NN BU]I.

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

6.2. ChopmynupoBats Teopemy lllteiinepa.

6.3. 3anucarb 1 000CHOBATH BBIpAKEHUE JIUIsI MOMEHTA HHEpLUU MasTHHKA O0epOeka.

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

7.1. Jlath onpeneneHre KodppuireHTa TpeHus KaueHust 1 KodppuuneHTa TpeHus
CKOJIBKCHUSI.

7.2. BeiBectu pabouyro Gpopmyiy s KOdQPHUIMEHTa TPEHUs KaueHusl.

No. 8. UccinenoBanue CTOJIKHOBEHUSI IAPOB.

8.1. Jlate onpenenenue ko uimeHTa BOCCTAHOBICHHS.

8.2. BeiBecTH BhIpakeHUE AJI1 CKOPOCTH IIapa Yepe3 Yroi OTKIOHEHHUS.

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

Ne. 9. Onpenesienne CKOpPOCTH MOJIETA CHAPSAAA METOAOM KPYTHJIBHOIO
0aJITMCTHYECKOI0 MasiTHUKA.

9.1. atb onpenerneHre MOMEHTa UMITYJIbCa YaCTUIbI (HApUCOBaTh MpUMED, yKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3ammcath MOMEHT UMITYJIbCA OJTHOPOTHOTO CTEP>KHSA Macchl M u miuHEI L,
BPAILAOLIETOCs C YIIIOBOM CKOPOCTBIO (O OTHOCUTEIBHO OCH, ITPOXOJAIIEH Yepe3 OAUH U3
€ro KOHIIOB U MepHEeHANKYISIPHON CTEPHKHIO.

9.3. BeiBectu pabouyto ¢popMyity st CKOPOCTH TYJIH.

Ne 10. U3yyeHue BbIHYKICHHOI NpenecCHy THPOCKOIa.

10.1. Yro takoe rupockonuueckuit apdexr?
10.2. BeiBecTu ¢hopmyy sl yTIOBOM CKOPOCTH MPEIIECCHH.



Ne 11. TouHoe B3BelIIBaHUE.

11.1. HapucoBatb U 3anucarh COCTABISIOLIUE CUIIbI TSKECTH.
11.2. laTh onpeaienieHrne 4YyBCTBUTEILHOCTH AHATMTUHYECKUX BECOB.
11.3. BeiBecTH BhIpaskeHUE IJI1 YYBCTBUTEIHLHOCTH BECOB Uepe3 Yroi u3ruda Kopomsicia 3.

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

CBoiICTBO MaTepuu ¥ Crocod ee CyIEeCTBOBaHUS
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 KOOPIUHATHI TeNA B JIFOO0OH MOMEHT BPEMEHU

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

Yro Takoe MaTepuanbHas Touka?

Wneanu3upoBaHHOE TEI0, UCIIOJIB3YEMOE NP PELIeHUH (PU3HUECKUX 3a7a4

WneanusupoBaHHOE TENO, pa3MepaMH KOTOPOTO B YCIOBUSX JAaHHOM 3a7jaudl MO>KHO NPeHeOpedb
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 MPSAMOYIOJIbHON JEKaPTOBOM CUCTEMOM KOOPANHAT 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
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[Tpobexas 1o B3eTHOU nojoce paccrosiaue B 1,1km, camoner npuodpen ckopocts 110 m/c. Cuntas
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]aHO0 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 Havasa IBMKEHUS TIEPBOTO BEJIOCUTICANCTA

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

Ero nanpaneHue onpenensiercs «paBuioM OypaBurKa»

Bronb paanyca K HEHTPY OKPY>KHOCTH

Bo ckoinbko pa3 neproa oOpaiieHrss MUHYTHOM CTpesiku OoJiblie mepuo/ia oOpaiieHus: CeKyHIHON
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 pacCMaTpuBaTb OTHOCUTCIIbHO HHCPUHUAJIBHBIX CUCTCM OTCYCTA, B KOTOPBIX HAa HET'O HC ﬂeﬁCTBYIOT
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 Tella, BHI3BIBAIOIIEIO B3aUMOACHCTBHE

TOJBKO OT PACCTOSTHUS MEXIY B3aUMOJACHCTBYIOIITUMH TEIAMH M CKOPOCTH UX OTHOCHUTEIHHOTO
JIBMOKCHUS

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

Macca nocTosiHHas CKalsipHasi Benu4uHa (MpoJonkute (pasy)

BCerna

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

Bbapon MroHXTay3eH yTBep/1ajl, 9TO BBITAIINI caM ceOs u3 00JI0Ta 3a BOJIOCH. Bo3MOXKHO 11 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

Yckopenue cBOOOIHOTO MaJICHUS 3aBUCUT

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

0T reorpadUuecKoi MUPOTHI MECTHOCTU U PACCTOSIHHSI MEXKIY IICHTPOM 3€MJIM U MECTOM €T0
OnpeeIICHUs

SIBISCTCS MOCTOSHHOM BETUUNHOMN

[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 MaTepHallbHON TOUKH ONMCHIBACTCS ypaBHEeHHeM X=>5-8t+4t2. Onpenenure ee MMIyiIbC depes
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 TCJ, pasMEPLI KOTOPBIX 3HAYUTCIIbHO MCHBIIC PACCTOAHUA MCXKIAY HUMU
TOJIBKO JJIA IIJIaHET COJIHEYHOH CHCTEMBI

Cuia rpaBUTallMOHHOTO B3aMMO/ICHCTBHS MEXK/ly TeIaMU MaccaMHM 10 1 Kr Kax1oe Ha paccTossHuM R
paBHa F. Yemy Oyzer paBHa cujia rpaBUTAlIMOHHOTO B3aUMOJIEHCTBUS MEX/ly T€JIaMH MaccaMu 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, BO3HMKaroIIast IpH IBUKEHUHU TBEPJOTO TeJa B JKUAKOCTH, Ha3bIBAETCS
CUJIOW BHYTPEHHETO TPEHUS

CUJION KUJKOTO TPEHUS

CUJIOW TPEHUS

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

OHu cripaBeUIMBBI BCET1a

Her, Tak kak oTHOCcHTenbHO COMHIIA TUTAHETHI ABUKYTCS 110 KPUBOJIMHEHHBIM TPACKTOPHUSIM
MoryT BBIIOJHATHCS MPU ONPENETECHHBIX YCIOBUSIX

34



B pesynbrare 3amepa mTaHTeHIIMPKYJIEM JUTHHBI IPEAMETA MOJTyUeHbI ciieaytomue pe3yabrarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHO cpeaHee apuMETHUECKOE 3HAUCHUE JJIMHBI 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 pesynbpTrare 3amepa mrTaHTeHIIMPKYIEM JJIMHBI IPEAMETA MOTyUYeHbI cienytomue 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 JUTHHBI IpeaMeTa MOIy4YeHbl cleayromue pe3yiabTaTsl: 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 abcCONIOTHAS 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 cpeaHee apudMeTHUecKOe 3HaYeHHE ATTHMHBI 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 aOCOIOTHAS MOTPEITHOCTD U3MEPECHHI?

0,01

0,05

0,03

TeJIO, HMCIOLICC OCh BpalllCHUA, HAXOJUTCA B paBHOBCCUHU TOT A,

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, paBHAa HYIIIO

[Ipu npoBepke OCHOBHOT'O YPaBHEHUS 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 MasTHUKe ObepOeka?
M3MECHCHUEM MAacCChl I'py3a Ha YalleyKe

3aMEHOH IIKKWBA

MU3MCHEHUEM MAacChl Ipy3a Ha YalleuyKe  3aMEHOM [IKHBa

Urto ob6sagaeT MOMEHTOM HHEpLUK B MasiTHUKe O0epoeka?

rpy3 Ha YaIiKe

BpaIArOIINAECs IPY3bl HAa CTEPIKHSX

B JJaHHOW yCTAHOBKE HET 3JIEMEHTOB, 00JIaIAI0IUX MOMEHTOM WHEPIIUN

Kak MOXHO U3MEHUTh MOMEHT HHEPLMU B MasiTHUKe OOepOeka?
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 CH1?
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, yepe3 KOTOPhIH NepeKHHYTa 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, BO3HUMKarOIIasi MEXAY TPYILIMMHUCS TOBEPXHOCTSIMU TE€JI, 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

CUJIOW CyXOro TpeHUs

CnpaennuBbl 3ak0oHbI HpIOTOHA B ccTeMax OTcyeTa, cBsi3aHHbIX ¢ ConHieM?

Huxorna

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

CrnpasennuBbl 3akoHbl Hpl0TOHA B cucTeMax oTcueTa, cBsi3aHHbIX ¢ ConHem?

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 MKy LIEHTPOM 3€MJIU M MECTOM €T0 ONpPEeeIeHUs], reorpaduuecKoil 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

[Ipon3BoHas OT UMIyJIbCa TeJa 0 BpEMEHH paBHA T€OMETPUUYECKON CyMME BCEX CHUJI,
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,
JeWCTBYIOIUX Ha JJaHHOE Te0. DTO POPMYIHPOBKA

3aKOHA BCEMHUPHOI'O 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. DneKTpuYecKHid 3apsisl U €ro CBOMCTBA
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

B3aumonerictsue 3apsinoB. 3akoH Kyiona.
Dnekrprueckoe nose. HarpskeHHOCTh 1.
Cynepno3zunuus nozieit. [lone aumorns.

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

[Tosie 6eckoHEUHOW OTHOPOAHO 3apSKEHHOM IIOCKOCTH.
[Tone 1ByX pa3sHOMMEHHO 3apsKEHHBIX IIOCKOCTEH.
[TonsspHBIE M HENOJISPHBIE MOJIEKYJIBI.
[Tonsipuzanus qu31EKTPUKOB.

Cunbl, eiCTBYIOIIME HA 3apsijl B TUAIEKTPUKE.
CerHeTosIeKTpUKH.

[IpoBOAHMK BO BHELIHEM 3JIEKTPUYECKOM IIOJIE.
DIEeKTPOEMKOCTb.

Konpaencaropsi.

[locnenoBarenpbHOE COEIMHEHUE KOHAEHCATOPOB.
[TapannenbHoe coeMHEHNE KOH/IEHCATOPOB.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

DHeprus EeKTPOCTATUYECKOTO TOJIS.

[TocTOAHHBIN IEKTPUUECKUN TOK.
DNEeKTPOABUKYILAS CUTIA.

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

Bropoe npasuno Kupxroda.

MomHoCTh TOKA.

3akoH Jlxoyns-Jlenua.

Baoxk 2.

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

B3anmopeiicTBre TOKOB.

MaruauTHOE noJie.

3akoH buo-Casapa-Jlamnaca.

MarauTHO€ 10JI€ B BELIECTBE.

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

3akoH Amriepa.

Cuna Jlopenna.

Pabota, coBepiaemasi mpu nepeMeIneHn TOKa B MAarHUTHOM TI0JT€.
Kinaccudukanmsi MarHeTUKOB.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

Toxu @yko. SIBneHnEe CaMOMHAYKIUH.

DHeprusi MarHUTHOTO MOJIsl.

[Ipupona HocuTenel Toka B MEeTaJIaxX.
Juccounanus MOJIEKYJI B pacTBOpax.

DIIEKTPOJIH3.

ITepsbsIii 3akoH Papazes.

Bropoii 3akon @apanes.

Buzel razosoro paspsiaa.
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8.3.2. [IpuMepHBbIe TeCThl IIsl 2 pyOekHOI aTTecTalMU (ATTECTAIMOHHASI MMChbMEHHAsN
KOHTPOJIbHAA padoTa) no JucHuIIuHe «Pu3ukay»

JIBa KICTOYHHMKA UCITYCKAIOT AJIEKTPOMArHUTHBIE BOJIHBI C YACTOTOM 5¢10%I'1; ¢ 0IMHAKOBBIMH
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 ¢ otMHAKOBBIMHU
HavyabHBIME (pazamu. MUHUMYM HHTEpPEpEHIINN OyaeT HAOI01aThCs, €CITH MUHUMAIIbHAST Pa3HOCTh
xoja Oyner paBHa

0,3 MKM

6 MKM

0.1 MxkM

JIBa MCTOYHHMKA HCITYCKAIOT JIEKTPOMATHUTHBIE BOJHBI ¢ yacToToi 5101 ¢ omHakoBsIME
HavyanbHbIMH (pazamu. MuHuMyM uHTEpQepeHiuu Oynet HabI01aThCs, €CITH MUHUMAalIbHAs 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
HabroMaeTcs ceprst KpacHbBIX NsATeH. Kakne m3MeHeHUs MPOU30iIyT Ha SKpaHe NPU ee 3aMeHe Ha
Apyryto qudpakunonnyto pemerky (100 mrpuxos Ha 1 Mmm)?

KapTHHA HE N3MEHUTCS

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

LEHTPaAJIbHOE MATHO HE CMECTUTCS, PACCTOSHUE MEX/1Y OCTAJIbHBIMU CHUMMETPUYHO PACIIOIOKEHHBIMU
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 audpaknuoHHyro pemeTky (80 mrpuxos 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

Jla3epHbIi JIyd KpacHOTO CBETa MajaaeT Ha AudpakiuoHnyo pemetky (40 mrpuxoB 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

LEHTPAIBHOE MATHO UCYE3HET, PACCTOSHUE MEXK]y OCTAIbHBIMU CUMMETPUYHO PaCIOJIOKEHHBIMHU
MSATHAMU YBEIUUYUTCS

+1IEHTpAIbHOE MATHO HE CMECTUTCSI, PACCTOSIHUE MEKIY OCTAJIbHBIMH CUMMETPUYHO PACIOI0KEHHBIMU
MSATHAMU YBEIUUYUTCS
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JlazepHblii J1y4 3€JI€HOro CBETa MajaeT Ha Au(pakuoHHyIo pemeTky. Ha sxpane Habmronaercs cepus
3eJeHbIX MATeH. Kak n3MeHnTCst 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
MSATHAMH YBEITHYHUTCS

HCHTPAJIbHOC IIATHO UCYC3HCT, paACCTOAHNUEC MCIKAY OCTAJIbHBIMU CUMMETPUYIHO PACIIOJIOKCHHBIMU
MSTHAMH YBEITHYHUTCS

JlazepHblii Jyd 3eJI€HOTO CBETa MajaeT Ha nudpakurnoHHylo pemeTky. Ha skpane nabnrogaercs cepus
KpacHbIX msaTeH. Kak u3MeHUTCs KapTUHA Ha SKpaHe P 3aMEeHe JaHHOTO JIA3€PHOTO JIyda Ha Ja3epHbIN
JyY 3€JIeHOTO 1BeTa?

KapTUHA HE U3MEHUTCS

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

LEHTPAIFHOE MATHO UCYE3HET, PACCTOSHUE MEXKYy OCTAIbHBIMH CUMMETPHYHO PACTIONI0KEHHBIMU
MATHAMH YBEITUYUTCS

®oToTOK HackIIIeHUs IpH GoTod(h(eKTe C yMEHBIICHHEM TaJJAf0IIEro CBETOBOT'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 METAJIIA MO/ JICHCTBUEM 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 MAIAOIIEr0 CBETA, MPEBBIMIAIOIINX HEKOTOPOE 3HAYCHHE

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 Gororpdexra A.I'.CToI€TOB 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
9Heprust GOTOHA MPSMO MPOTMOPIIMOHATBHA YACTOTE CBETA
BEIIECTBO U3Ty4aeT 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 UCITYIICHHOTO TEJIOM 3apsi/ia IMPOIOPIIMOHANBHA TTOTJIOIIEHHON UM CBETOBOM 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

YKCJIO HEUTPOHOB B SAPE PABHO CyMME YHCEJl 3JIEKTPOHOB HAa OPOUTE U IPOTOHOB B SpE

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 SIAAPE PABHO CyMMeE YHCEN SJIEKTPOHOB HAa OPOUTE U MPOTOHOB B SIIpE

HnaHeTapHaﬂ MOJCJIb aTOMa 000CHOBaHA OIBITAMH 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 Moenb 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

IIOJIO’KUTEIIBHO 3aPSHKEHHOE TEJIO MAJIBIX 110 CPABHEHHIO C aTOMOM Pa3MeEPOB
OTPHULIATEIILHO 3apsHKEHHOE TEJIO MAJIBIX 110 CPAaBHEHUIO C aTOMOM Pa3MepoB

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

MIOJIOXKUTEIIBHO 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

CkoybKO (POTOHOB Pa3TMYHON YaCTOTHI MOTYT UCITYCKaTh aTOMbI BOAOPOAA, HAXOISAIIMECS BO BTOPOM
BO30Y>KIeHHOM cocTosiHuM E2 , cormacHo nmocrynaram bopa?

1

5

3

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

0.5

2

3

CKOJIBKO (1)OTOHOB pa3anH0171 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 U3JTYUCHUC

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 U3ITYyUEHUE

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 ¢ MOMOIIBI0 Ja3epHON YKa3KU MOKa3aTh Jierde, YeM ¢ TTIOMOIIbI0 00BIYHOTO
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 oJuH -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/AA 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. HapucoBaTh 1Be CXeMbl U3MEPEHHI, HCIIOJIb30BaHHbIE B paboTe, MOANNUCATh UX
Ha3zBaHMe. KakoBa MeToguyecKasl IOrpeIHOCTh ONPENETIEHNS COPOTUBIICHUS B KaXK 101 U3
cxeM (BbIBOJ popMyi).

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

1.3. Kak onpenensiercss abCOMOTHAs! TOTPELIHOCTD YAEIbHOTO COMPOTUBICHUSA?

1.4. Kak npon3BOANTCS OLEHKA TOYHOCTH METOJUKH U3MEPEHUS YIEIbHOTO
CONPOTHUBIICHUS?

1.5. JlaTe ornpeesieHne CHCTEMATHYECKUX U CITy4alHBIX ITOIPEITHOCTEMN.

Ne 2. U3yvyeHne 3aKOHOB NMPSIMOJIMHEITHOT0 IBUKEHHS 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 Macchl 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
BBIYMCIICHHUS] MOMEHTA MHEPLIMU MasTHUKA 10 pe3ysbraTaM onbiTa. (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. U3yuenune ko1e0aHNH MATEMATHYECKOT0 U (PM3MYECKOT0 MasiTHUKOB.

4.1. BeiBectu dopmyity A neproja KonedaHuit MaTeMaTHYeCcKoro MasiTHUKA.
4.2. BeiBectu opmyity ais meproa KoieOaHuid GU3NIecKOro MasiTHUKA.
4.3. laTb omnpeieneHue NpUBeIeHHON AIMHbBI U IEHTpa KayaHus (PU3MYECKOro MasiTHUKA.

Ne §. OnpenesieHe MOMEHTa HHEPIHUH TBEPABIX TeJl METOI0M KPYTHJIbHBIX
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 MHEPLIMU KyOa OTHOCUTEIBHO OCH, IPOXOAIIEH Yepe3 OHO 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 cucreMy ypaBHEHHH JIBIKeHUs Ut 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 onpeneneHure kodpuireHTa TpeHus KaueHust 1 KodppuuneHTa 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 yroyl OTKIOHEHHUSI.

8.3. BriBecTH BBIpaXeHHE /IS TOTCHIMAIBHOM SHEPTUH 1e(hOpMAIH U CUIIBI YIIPYTOTO
yJapa gepe3 yroijl OTKIOHEHHUS.

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

9.1. Jlate ompenieneHre MOMEHTa UMITYJIbCA YaCTHUIIBI (HAPUCOBATh MPUMEP, 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 MEPHEHIUKYIISIPHON CTEPKHIO.

9.3. BeiBectu pabouyto GopMyity UIsi 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 AucHHIInHe «DU3NKAY».

MexaHuka

1.Yto takoe ¢uzuka? CBsa3b PU3MUKK € APYTUMHU HayKaMu o npupoje. Kakue sBieHust OTHOCATCA K
¢uznueckuMm? YTto Takoe MaTepualibHas TOUKa, aOCOIIOTHO TBEPAOE TeI0?

2. Yto Ha3pIBaeTcs cuctemMoit otcueta? KoopanHaTHBIN U BEKTOPHBIN CIIOCOOBI 3a/1aHUS ABHXKEHUS
TOYKH (TeJa, YaCTULIbI)

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

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

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

6. KunemaTtuka JIBM>KEHMSI IO KPUBOJIMHEWHOM TpaeKTOopuu. TaHTeHIMaIbHOE U
HOpMaJIbHOE yCKOopeHune. @opmyria MOTHOTO YCKOPEHHUS.
7. IBMKEHHE 110 OKPYKHOCTHU. YTJI0Basi CKOPOCTh. ENMHUIIA YTIIOBOW CKOPOCTH.
[Tepuona u yacTora oOpaieHus. YiioBoe yckopeHue. Enqnnuniia n3MepeHusi yriioBoro yCKOpeHusI.
8. IlpeobpazoBanus ['ammies. Knaccuueckuii 3aKOH CIOXKEHHS CKOPOCTEH.
9. Ilepseiit 3akoH HetoToHa. [ToHSITHE «MHEpIIMATIbHAS CUCTEMA OTCUETAY.

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

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

12. 3akoH BceMHupHOro TAroteHus. IlepBas u BTopas KocMuueckue ckopocTu.Criia TSHKECTH U BEC
TEia.

45



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

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

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

16. IloTeHnmanbHast 3HEPTHUS CUCTEMbBI B3aUMOICCTBYIOIIMX TEJI.

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

18. OcHOBHOE ypaBHEHHE BPALLIATEIBLHOTO ABMKEHHUS TeJa. MOMEHTBI HHEPIIUU OJTHOPOHOTO

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

20. BomnoBoe ypaBHeHHE. Y paBHEHHE MOHOXPOMATHYECKOM Oeryieit BosHbl. [10TOK mioTHOCTH

RRoOoo~NoOR~wNE

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

N CUCTEMBI MaTCpHUAJIbHBIX TOUCK. MOMEHT CHJIBL.

TOHKOI'O JUCKa, 1apa.

BBIHYXJICHHBIC KOHe6aHI/IH, SABJICHUC pE30HaHCa.

OHCPI'UH, CBSI3aHHOM C BOJIHOM.

MouiekyasipHasi (pM3uKa

[IpenMer u MeTOA MONEKYISIPHON (PUZHUKH.

Tepmonnnamuueckue napametpsl. [Ipouecc.

PaBHOBecHOE U HEPAaBHOBECHOE COCTOSHUS.

OcHoBHbIE NOJI0KEHUE MOJIEKYIsipHO-KuHeTnyeckas Teopuu (MKT).
OcHOBHOE ypaBHEHHUE MOJICKYISIPHO-KMHETUYECKOM TEOpUU UACaTBLHOTO raza
CBs13b 1aBJICHHUE CO CPE/IHEN KMHETUYECKOM SHEPTUE MOJICKYI.

[TonsTre Temmneparypsl. TemioBoe paBHOBECUE, U3MEPEHUE TEMIIEPATYPHI.

3aBUCUMOCTbD JABJIEHUS T'a3a OT KOHIIEHTPAIMKU €r0 MOJIEKYJI U TEMIEPATYPHI.

Ypasuenune Menaeneesa — Kianeipona.

BryTpeHHss dHEeprus B MOJIEKYJIIPHO — KHHETUYECKOM TEOPUH.
BHyTpeHHss 5HEprus uAeaabHOro OAHOATOMHOIO Tasa.

PaboTa TepMouHaMUYECKON CHCTEMBI.

KonnuecTBo TemioTsl.

BuyTpenHss sHeprus.

3aKoH pacnpeaeeHHs YHEPTUHU IO CTETIEHSM CBOOOAbI MOJIEKYII.
[IepBblil 3aKOH TEPMOAMHAMUKH.

OO6patuMble U HeoOpaTUMBbIe Iporiecchl. Lluknnueckue mporeccsl.
ukn Kapno.

KoadduuneHt noneznoro AeicTBUS TEIIIOBOM MaIIUHBI.
BTtopoii 3aKk0H TepMOIMHAMUKH.

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. KonneHncaropsl.
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.

Bonpocs! k 3k3aMeny 1o aucuunjanHe «Pusukar.
MexaHuka
1.Yto takoe ¢uzuka? CBs3b PU3MKH ¢ APYrUMHU HayKaMu O pupoje. Kakue sBieHust OTHOCITCA K

¢buznueckum? YTto Takoe MaTepualibHas TOUKa, aOCOJIIOTHO TBEPAOE TEN0?

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

3. [loctynarenpHo€e U BpaliareiabHOe ABMKEHUS. UTO Ha3bIBaeTcs, TpaekTopuen? (onpeaeneHue,
OOBSICHUTB)

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

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

6. Kunemartuka qBUKEHUS 110 KPUBOJMHEHHON TpaekTopuu. TaHreHuaibHoe U
HOpMasbHOE ycKopeHue. PopMyiia IOJHOTO0 YCKOPEHUS.
7. JIBUKEHHE 110 OKPYKHOCTH. YTJIOBasi CKOPOCTh. EqMHMIIA yIIIOBOW CKOPOCTH.
Ilepuon u yactota oOpaieHHs. YTia0Boe yckopeHue. Enunuia n3MepeHus yriaioBoro yCKOpeHus..

8. IlpeodpazoBanus ['ammies. Knaccuueckuii 3akoH cioxeHust ckopoctei. 23. [1epBblit 3akoH
Herorona. [lonsTHe «uHEpLnanbHas CUCTEMA OTCUETAY.

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

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

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

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

13. Pabota cuin. MomHOCTh. EnuHAIB H3MepeHust padOThl M MOIITHOCTH.

14. Kunetnueckast SHEprusi MaTepuaibHON TOUKU. ENMHNIA N3MEpEHNs] KHHETUUECKOM SHEPTUN.
15. TloTeHnnmanbHast 3HEPTHS CUCTEMBI B3aUMOJICCTBYIOIIMX TEJL.

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

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

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

19. BonmHoBoO€ ypaBHeHUE. Y paBHEHHE MOHOXPOMATUYECKOU OeryIiel BOHbI. [[0TOK MIIOTHOCTH
SHEPTrUH, CB3aHHOM C BOJIHOM.
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21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

0.
1.
12.
13.
14.

RRoOoo~NoOR~WNE

15.

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

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

Pabora Tepmoannamuueckoii cucremsl. KonmndectBo temnoTsl. Pabora. BayTpenHss sneprusi.

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

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

BJIeKTpI/I'—IeCTBO U MAarHeTusMm, OniTukKka

OneKkTpudecKuil 3aps. 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsija.

3akon Kynona.

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

3akoH Oma B nuddepenunansHoit hopme

ITepBoe mpasuiio Kupxroda.

Bropoe npasuio Kupxroda.

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

3aKOH DJJIEKTPOMArHUTHOM MHAYKUWHA. BeKkTop MarHUTHONW WHAYKUWH. JIMHUS MarHUTHOMN

MHIyKUMU. Buxpesoe mnoie.

Conenousi. UHIYKTUBHOCTH COJICHOUIA.

3axoH buo-Casapa-Jlannaca.

Cuna Jlopenna.

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

KonebarensHoe ypaBuenue. [lepuon. 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.

[ToTenunanpHas ¥ KUHETUYECKAsl HEPTHs KOJIeOATETbHOTO IBUKEHHUSI.
Brinyxaennsie konebanus. Pezonanc.

BomnoBoit ¢ppoHT. BorHOBas HOBEPXHOCTS.

YpaBHeHHE TIOCKOM OeryIieil BOJIHBI.

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

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

[Tonsitue 30n @penens.

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

3akon byrepa-Jlamb6epra- bepa.

Ctpoenne atoma. ATOMHOE 5]IpO.

IToctynatel bopa.

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

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.
¢du3uKa 1 TepMOANHAMHKA
Kypc obmeit puzuku. B 4-x 1.,
Casenbes, Urops yueOHUK, , Tom 2: 21
2 Bnanumuposud DIEKTPUIECTBO U MarHETH3M. 2009 Kropye IK3.
Bonnsl. Onruka.
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 Caseirkes, Mrops TOM 4. Coopuuk BonpocoB u 2009 Knopyc 21
Biagumuposuy . JK3.
3a/a4 1o oomiedusnke.
Tpodumonra, Taucust Kypce dpusnkn, yued.mocodue 60
> VBaHOBHA JUIS BY30B 2008 Kuopyc IK3.
A.H.Pemu3os, Kypc dusuku, yaeOHuk 11st 20
6 A S.IloTanenko BY30B. 2006 Jlpoda JK3.
7 EnKaHVOBa,TaMapa Tectsl N0 usHKe, 2017 Os0H 15
MuxaitnoBHa yueb.mocodue IK3.
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0) JlonosiHuTeEIbHASA JIATEpPATYpA:

=

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

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

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

4. Bonwskenmreitn B.C. CoopauK 3ama4 1o oomemy kypcy pusuku, M.: Hayka 1990.
http://www.ph4s.ru

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

N

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-OcernHckuii rocyarapcrseHHbiii yaupepceurer uMenu Kocra Jleeanosnua
XerarypoBa»

CocraB JHIIEH3HOHHOT0 B CBOGO}IHO pacnpocTpansieMoro nporpaMmmMmHoOro
oﬁecneqe}mﬂ, B TOM YHUCJI€ OTEYECTBCHHOI'0O IIPOU3BOACTBA

Ne HaumeHoBaHue Ne norosopa(iiuuen3usi) Crtpana
n/n NPOU3BOAUTE/Ib
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products | CILA
' (MPSA) ot 04.2016r
5 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.20161
6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CILA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
12 Cucrema tectTupoBaHus Sunrav Ne468 ot 03.12.2013 UII Poccus
| WEB Class Cynrarynun P.T.(6eccpouno)
13. | IIporpammuoe obecneyenue 1C: No CJ1/108 o1 29.08.2017 Poccus
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[Ipennpusitue. byxranrepckuii
VYuer. Tunoast KoHpUTrypanus 8
ceTeBast Bepcus

(MakcumyM-co(T) 6GeccpouHO

14.

Cucrema KOMIBIOTEPHON BEPCTKU
MikTex

JIunensus FSF/Debian (CBoGoaHoe
MporpaMMHOE o0ecIieueHne)
(6eccpouHo)

15. | Kasperksy Endpoint Security J10 22.01.2024 Poccus
[Tporpammuoe obecrieueHue st CBo0o1HOE MTPOrpaMMHOE CIOA
16. | pe1aKTUPOBAHMS XUMHYECKUX obecneuenne(beccpouHo)
dopmyun Isis Draw
Cucrema noucka TeKCTOBBIX Ne4576-1 ot 17.01.2022 Poccus
17. | 3auMcTBOBAaHUNA (meiicrButenen no 31.12.2022r) c
«Antumiaruar.BY3y» 3A0 «Antu-Ilnarnar»
[Iporpammuoe obecneuenue 1C: NeKII /108 ot 29.08.2017 ¢ OO0 Poccus
18. | [Ipeanpusitue 8.3 YmpasieHue «Maxkcumym»(6eccpodHo)
TOPTrOBJIEH
[TporpamMmmMHOe oOecrieueHue NeCI./ Ne126.,01.07.2020r. Poccus
19 1C:3aprnata u Kaapsl «MAKCHUMYM-
" | TOC.yupexKaeHUS
CO®DTy» GeccpouHo
20 [Tporpammuoe obecnieueHme NeC1/76 01.03.2017t. «makcumym- | Poccus
"| 1C:0r0mxKer. codT» (6eccpoyHO)
ABTOMAaTHU3UPOBaHHAS CUCTEMA CugerenbcTBO 0 Tocyaapersentoin | COI'Y
21 «Ynpasnenue —/lekanat bPCy» perucTpanuu nporpammsl aiisa 9BM
' Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma it OBM «bank Pazpaborka COI'Y Csupnerensctso o | COI'Y
BOTIPOCOB ISl KOHTPOJIST 3HAHHI TOCYJapCTBEHHOHN PETUCTpAINH
22. nporpaMMmsl Uit OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
23. | KoncynpranT+ Poccus
IInansr Ne8867, oT 14.01.2022r. Poccus
24. (14.01.2022r. mo 13.01.2023r.) OO0
JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
25. N, A.Cepreesnu
Tex.mox. 07.04.2022
26. | «["amakTukay ot 14.03.2022r (mpumepHas aTa) Poccus
27. | BricsCAD Bricys NV, 10 03.11.2021r benprus
Cisco  Webex - Cucrema | OOO Aiicrek goroop Ne J167-2021 | CILHA
28. | ipoBeseHNst BEOHHAPOB. ot 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cucrema | OOO I'anaktuka UT norosop Ne Poccus
29. | snekrporHOro mokymenroobopora | 120320/1/A ot
14.03.2022(npumepHasi 1ata)
Yenyru  cBssu (goctyn Kk cetu | OOO Ankom Ne AL-0044 ot Poccns
30. | ynreprer) 01.02.2022r -31.12.2022r
31. | AutoCAD CLIA
39 MOODLE BecnmatHoe poccuiickoe CIIA
' (6ecrmatHoe
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poccuiickoe)
33. | VEEAM IBeiinapus
34 «"anaktrka PY3» JIunensus Geccpounas Poccus
' Tex.conpoBoxaenne ot 14.03.2022 ¢
35 JInuHbI KaOMHET a0UTYypHEHTA JInnensus 6eccpoynas Poccus
' Tex.conpoBoxaenne ot 14.03.2022 ¢
36 JIn4HbIi KaOUHET JIunensus Geccpounas Poccus
| cTyAeHTa/COTpyAHUKA Tex.conpoBoxaenue ot 14.03.2022 r
DieKTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
37. | nuccepranuu u aBTopedeparon TpeOyeTtcs peructpaius B
PT'B(OBJ] PI'b) oubmmorexke COI'Y
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccust
38. oubmmorexka ONLINE" Tpebyercst perucrpanus B
6ubnunoreke COI'Y
ObC  «Hayunas  snektponHas | http://elibrary.ru. Poccus
6ubnmoreka eLibrary.ru» Tpebyercs pEerHCTpaLHs B
39. 6ubmnoreke COI'Y
YHuBepcaibHas 0a3 gaHHbIX East https://dlib.eastview.com CIIA
40. | View
OBbC «KoHCYyNnbTaHT CTYJEHTa» http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAs TpeOyercs perucTparsi B
O6uOIMOTEKa MO METUITUHCKOMY U oubnuorexke COI'Y
41. | papmaleBTUYECKOMY
00pa30BaHMIO, a TAKXKE TI0
€CTECTBEHHBIM U TOYHBIM HAayKaM B
LEJIOM.
OBC «IOpaiit» - oOpazoBarenbHas | WwWw.biblio-online.ru Poccus
cpena, BKIIoUaomas Bupryainsheiii | Tpedyercs perucTpanus B
YUTAIbHBIN 3271 y4eOHUKOB U oubnuoreke COI'Y
42. y4eOHBIX TOCOOUI OT aBTOPOB U3
BeAyIIMX By30B Poccun mo BceM
HATPABJICHUSAM U CHEIHATBHOCTIM
43. | KOII (momeH Ha stHzeKce) OecriaTHOE Poccus
44. | Pycl'apn OecruraTHoe Poccus
45, ViPNet Poccus
HNHuTepHeT-pecypcnl
OOecnieueH JOCTYIT K COBPEMEHHBIM MNPO(EeCCHOHANIBHBIM 0a3aM JaHHBIX, WH(OOPMAIIMOHHBIM

CIPAaBOYHBIM M 3JIEKTPOHHBIM pecypcam Kab. Ne 1.8 1. (Hayunast 6ubanoreka):
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1. YHuBepcureTckas 6ubmmoreka onaiH (Www.biblioclub.ru ) nocrynha ¢ mo6oro kommnbroTepa mocie
PEruCTpalMy YATATENS C KOMIIBIOTEPa MOAKI0UeHHOTo K cetu COI'Y.

2. Hayunas snextponHas 6ubmuoreka eLIBRARY.RU (www.elibrary.ru) nocrymHa ¢ 1t060ro Kom-
MBIOTEPA TIOCIIe PETHCTPALIMU YUTATENs C KOMITbIOTEpa Mo kIroueHHoro k cetu COI'Y.

3. YHuBepcaibHas 0a3a JaHHBIX DJICKTPOHHBIX MEPUOIUUCCKUX n3nanuii East View (www.eastview.com
) TOCTYITHA C JTF000TO KOMITBIOTEPA TI0CIIe PETUCTPAIIMN YATATENIS B 3aJI€ SJICKTPOHHBIX PECYPCOB.

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

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

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

PexomenayeMble HHTEpHeT-ajpeca no pusuke:

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

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

http://www.newlibrary.ru HoBas »yiekTponHas OuOiamuoTeKa

http://www.ph4s.ru YueOuuku mo ¢pusuke

10. MaTepuajibHO-TEXHHYECKOE 0O0ecniedeHue TUCHUTLINHBI (MOTYJIs1)

KommbroTepHslii kitace, 70cTyn K cetu MIHTepHeT (BO BpeMsi CaMOCTOSTENbHONU padoOThI),
OpITEXHUKa, 3JIeKTPOHHas 0a3za gaHHbIX Oubauorexku COI'Y, neKIMOHHbIE ayIUTOPUH U KaOUHET,
OCHAILICHHBINI MHTEPAaKTUBHOU TOCKOHM C IIPOEKTOPOM.

VY4eOHnble nadboparopun kadenpsl GU3NKU U ACTPOHOMUHU:
a. Jladoparopus mexanuku (k.NeS), komudecTtBo pab. Mect 8-16

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

2, llITanreHIUPKYIN

3.MukpomeTpsl

4 VIMITyNIbCHBIN CEKYHIOMED
5.Masatuuk O6epbeka
6.2nexTpoHHbI ocruorpad 20-7,
7.3BykoBoii renepatop 3I-1

8 Nuuamuk I'J]-5

9.Muxpodon M/]

10.Ycunurens

11.0nTrueckast ckaMbst

12. MasTHUKOBBIN KOTIEP

13. Mammrna ATByna

b. JlaGopaTopusi MosieKyasipHoOii Gpu3MKH U TepMoauHaMuku (k. Ne8° ), konmuecTBo pad.
mecr 8-16

Ilepeyenn o0opyaoBaHMsA B JIA0OPATOPHH MOJIEKYJISIPHOH (U3HKe U TEPMOJUHAMUKE!
1.IlcuxpomeTrp Accmana
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2.Mukpockon

3.OkcniepuMenTanbHas ycranoBka OTII1-12
4.Becbl 1 pa3HOBECHI

5.CexyHaoMephI

6.Kommpeccop n Bakyymerp

7.TepMOMETpBI, TOPEIIKH

8.Cocy bl KanuisipHble TPYOKH, MEH3YPKH, KPAHUKH
9.Ycranoska ®TII-1-3, Tepmonapbl

10. Ycranoska ®TII-1-1, peomerp, MaHOMETP
11.Bucko3umeTp, Melajika, HarpeBaTelib
12.3BykoBoii reneparopl '3-1, Tenedonnas Tpyoka
13.Turens ¢ 010BOM

14. DxcnepumenTanbHast ycraHoBka OTII1-11
15.ITpubop s usmeperus kodhduireHTa 00bEMHOTO paCIIUPEHUS
16.AcrniupaTtop

17.11leun,raibBaHOMETp, peocTaT

18.BakyymHbIi1 Hacoc

c. Jladopartopus 3jekTpuuyecTBa U Marnetusma ( Ne 11) kosmgectBo pabd. mect 8-16

Ilepeyens 000py10BaHKSA B JIA00PATOPUH JIEKTPHYECTBA U JJIeKTPOMATHEeTH3MA:
1.I'anbBaHOMETpHI,
2.MarasuH COIpOTUBIICHHUSI,
3. Peocrathl,
4.VICTOYHHKH ITOCTOSTHHOTO TOKa,
5.Kiroun.
6.Beimpsimurenu
7.AMniepmMeTpsl
8.BombTMETpBI, MUJUTUBOJIETMETPHI
9.Conenonp, TOpoeqHOE KOJIBLIO
10.I'eneparopsr, 3BykoBoii rereparop PQ
11.9nexTponHsIii ocuusorpad PO
12 .Karymku WHIyKTUBHOCTH
13.Mopaynu: ®I13-05,PI13-09,PI13-11,DI13-08,PI13-07,DI13-04,DI13-02
14.Tpancdopmatopsl
15.Bubpatopsl
16.HarpeBarenbHbIC TIEYH
17.Tepmomnapsl
18.TepMoOaIeKTpUIECKUE TTHPOMETPHI
19.Monens qunons
20. JIBurarenu
21.M3mepuTenb MHAYKTUBHOCTH U €MKOCTH
22 MynbTUMED.

d. JlaGoparopusi ontuku (K. Ne 4), koaruecTBo pab. mect 8-16

Ilepeyenb 000pynOBaHMSsI JJA0OPATOPHUS ONITUKH.
1.OnTHueckas ckambs, HAOOp JIMH3.
2.3purenbHas TpyOa, 1IKaa, pyJieTka, MUKPOCKOI, 00bEKTUBHBII MUKPOMETP.
3.Muxkpockonsl «Mup-12», pTyTHas JIaMIibl, CTEKJIIHHAs IUIACTUHKA, JIMH3A.

4 Jlammipl HaKaJIMBaHUS, CBETOPUIBTPHI, Ounpu3Ma DpeHess, OKYJISIPhI CO MIKAJIOH, ONTHYeCKas

CKaMbsl C MEPHOU JIMHEHKOMU.
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5.I'a30BBIi 1a3ep, TUPPaKINOHHAS pEIIeTKa, IeJIeBas AuarpaMmma, SKpaHsbl.
6.CrexTpasnbHas pTyTHas J1amIia, CMEHHbIE (QUIIBTP.
7.I'ornomerp,

8.ITonsapuzarop

9.Cuexkrorpad MCII-30,

10. Crextponpexrop I1C-18,

11. Komnaparop MUP-12

12. Konopumerpsr KOK-2.

13. IonstpumeTps .

14. Pedpakromerpsr UPD-23, PITJI-3.

15 .HabGop npuszm

16. Cnekrpodotomerp KOK-3.

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

OO0opynoBanne aTOMHOM U sAAiepHON QU3UKH:
ITupomerp ,

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

HcTOoUHUKY IUTAHUSA ,
Monyns®I13-06,

Bonbr™erpsl iudpoBsle,
AmniepMeTpsl.

®oro-/Iuoapl,
Monoxpomatop-YM-2,

©CoN Ok wDdE

[ S
N o

Pazpsignas mamna tuna TBC-15,
PryrHas nammna.

[EN
w

BupTtyanbHblii 1a00paTOpHBIN NPAKTUKYM MO SAEpHON Qu3uKe (B KOMIBIOTEPHOM Kiacce).
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