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[Iporpamma cocTaBiieHa B COOTBETCTBUH ¢ DenepalbHBIM TOCYIAapPCTBEHHBIM 00pa3oBaTEIbHBIM
crangaptToM 1o HampasieHuto 04.03.01 Xumus (ypoBeHb OakanaBpHuara), YTBEpKICHHBIM IMPHUKA30M
MunuctepcTBa o0pazoBanus U Hayku Poccuiickoit denepanuu ot 17 utons 2017 roga Ne671, yaeOHbIM
IUTAHOM TOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumusi, yTBEpKACHHBIM YUYEHBIM COBETOM
®I'BOY BO «COI'Y» (mporokoin Ne 9 ot 27.04.2023 r.).

CocraButens: npodeccop A.M. Typues

Pabouas npoecpamma oucyuniunvl npuHsma 6 cocmase 0CHO8HOU NPOPecCUOHATbHOU 00PA308aAMENbHOL
npozpammul peuteruem yuenozo cogema (npomoxon Ne 9 om 27.04.2023 2.)



1. Crpykrypa u 00masi TPyA0eMKOCTh AU CHHUIIIMHbBI
OO61m1ast TpyI0EMKOCTD AUCIMIUIMHEI COCTaBIAET 13 3aueTHBIX exuumil (468 vacos).

Ounas popma oOyueHus 3aounas popma oOyueHUs
Kypc 1,2 -
CemecTtp 2-4 -
Jlexumu 36+36+36 -
IIpakTrueckuie (CeMHHAPCKUE) 3aHATHS - -
JlaboparopHble 3aHATHS 36+72+36 -
Koncynbramuu - -
HToro aymMTOpHBIX 3aHATHI 252 -
CaMocTosiTeNnbpHas paboTta 144 -
KypcoBas pabora - -
dopma kouTpos (72)
3K3aMEH +72 -
3auer + -
O011ee KOJIMYECTBO YaCOB 468 -

2. Ilean ocBOEHHUSI TUCIHILIMHBI

I{enn ocBoeHus nucuuIuMHbl PU3nKa:

1. CTyneHTbl JOJKHBI OBJA/eTh 3HAHUSAMHU OCHOB (DU3MKH, YMENIO NPUMEHSTH MOJy4eHHbIE
3HAHUS U1 OOBICHEHHUI;

2. ®opMUpOBaTh Yy CTYIEHTOB O0OIIEro (U3MYEeCKOro  MHUPOBO33PEHMSI U  Pa3BUTHUSA
(U3NIECKOTO MBIIUICHUS;

3. @opMHpOBaTh LEJIBHOE IPEACTaBICHUE O IIpoleccax M SABJICHUAX, NPOUCXOIALIMX B
HEXMBOM M KMBOM HpUpOZE, HayyHbI CHOCOO MBIIIICHUS, YMEHUE BUIECTh €CTECTBEHHOHAYyYHOE
coJiepkaHue NpodJeM, BOSHUKAIOLIUX B IPAKTUUYECKOMN JAEATEIbHOCTH CIELHUAIUCTA;

4. Hayunth CTyneHTOB MNpUMEHATh (U3MUECKUE METO/bl MCCIEIOBaHMs Ha OCHOBE
ITOJIYYEHHBIX 3HAHUH B Kypce «DU3HKay.

3. Mecto nucuuniunbl B cTpykType OIIOII 6akanaBpuarta 51.0.07. O0s3aTenbHas 4acTh.

I[J'ISI HN3YUCHUA TUCHUIITIUNHBL H€06X0)II/IMBI 3HaHUA, YMCHUA U KOMIICTCHIIUHU, ITOJTYUYCHHBIC
O6y‘{aIOIJ_II/IMI/ICH B pE3YyJIbTATC OCBOCHU KYPCOB: «Matematuka» u T.O.

Jlns ocBoeHUs naHHOW yuyeOHON AucuUIINHbI (Dr3KKa) CTyIeHT H0KEH

3HAaTh:

- BAYKHEHIINE CUCTEMBI KOOpAMHAT (AeKapToBas, IMIMHApUYECcKas U cpepruyeckas,
- BEKTOpHOE NpeJicTaBlIeHne (HU3NUECKUX BEJTHUNH,

- OCHOBBI HHTETPaNIbHO-TU (D (HEePEeHIIMATEHOTO HCUUCIICHUS.

VYMeTn:

- UCTIOJIB30BaTh CUCTEMY KOOPJAMHAT B Pa3JIMYHBIX 3a/1a4uax,

- HpOBO)II/ITI) MATEMATHUYCCKUEC onepam/m C BGKTOpaMI/I,

- muddepeHIpoBaTh K UHTETPUPOBATH HEMPEPHIBHBIE (PYHKITHH.

Brnanets:

- CIMIOCOOHOCTHIO BEIOMPATh CHUCTEMY KOOPJIMHAT COTJIACHO pelaeMoi 3a1ade,

- CITIOCOOHOCTHIO BEKTOPHOTO MPEICTABICHHS U PEIICHUS PA3IMYHBIX 3a7ad,

- CLIOCOOHOCTBIO HCIOIb30BaTh TAOIUIBI TIPOU3BOAHBIX U UHTErPAJIOB IPU peUIeHUH (HU3HUECKUX
3a7a4.



[Ipyn OcBOCHWM JaHHOW AMCHUILTHHBI OOYYAIOIIUIICS CMOXET MPOAEMOHCTPUPOBATH (YACTHYHO)
cnenyromue 0606menasie TpynoBbie Gyakuun (OTD) u tpynossie Gpyukuu (TD):

Kon n
HaUMeHOBaHUe
npodeccuoHaIbHOT
0 CTaHJapTa

O06o0mennas Tpynosas pynkuus (OT®D)

TpynoBasi pynkuus (TD)

OobaacTb npogeccnoHanbHOI AeaTeabHOCTH: 01 O0pa3oBaHue U HAyKa
Tun 3aga4 npodeccHOHANTBHOI 1eATETbHOCTH: MeJaroru4ecKui
01.001 ITemaror Kon Haumenosanue OTD Ypos Haumenosanue TD Kon
(memarormyeckas €Hb
JeSITENIBHOCTh B KBaJIH
cepe (uka
JIOIITKOJILHOTO, 192071
Ha4aJIbHOIO O0IIEro, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
OCHOBHOI'0 OOIIETO, JEATENBHOCTD 110 ¢dyaxmusa. O0y4yenne
CpeaHero oouiero MPOCKTUPOBAHUIO U
o0Opa3oBaHHs peanuzanuu
(BocTIMTATEID, 00pa3oBaTeIbHOTO BocnurarenpHas AJ/02.6
YUUTETIh). mporiecca B JESITETBHOCTh
HaumeHnoBanue 00pa3oBaTeIbHBIX
BU/IA OpraHMU3aIHIX
npoeccuoHaIbHON JOIITKOJIEHOTO, HAYaJTbHOTO PasBuBaroas A/03.6
JESTSILHOCTH: 00I11ero, OCHOBHOTO JESITETBHOCTh
JomkonsHOE o0rmiero, CpeaHero
oOpa3oBaHHe o01ero oo0pa3oBaHus
HavaneHoe obmiee B Ilegarormyeckas 6 Ilegarormyeckas B/03.6
obpa3zoBaHue JESTSIILHOCTD T10 JESITeTBHOCTD 110
OcnoBHOE 001mee TIPOCKTUPOBAHUIO U peanu3anuu nporpaMm
obpasoBaHue peanu3aiyu OCHOBHBIX OCHOBHOTO U CPEJIHETO
Cpennee oOmee 001Ieo0pa3oBaTeIbHbBIX o0riero oopazoBaHus
obpa3oBaHue porpaMm
01.003 A | IlpenonaBanue mo 6 Opranunzanus A/01.6
[Ipodeccronansu JIOTIOJTHUTETbHBIM AeATeTbHOCTH YIAIMXCS,
BIi CTaHmapT 00111e00pa30BaTEIIbHBIM HAINIPABJIEHHOW HA
«ITemaror porpaMMam OCBOEHHE 3
JIOTIOJTHUTEIIBHOTO sl oo N
00111e00pa30BaTEILHOI
o0Opa3zoBaHUs
N NPOrPaMMbl
AcTen u 6 Ilenarornyeckuii KOHTPOIb A/04.6
B3POCIIBIX)). U OIICHKA OCBOCHHS
HaumeHoBauue JIOIIOJIHUTEIBHOMN
BUJIa 00111e00pa30BaTEeIILHOM
po¢eCCHOHAITBHO MPOTrPaMMBI
W JIeSITEIbHOCTH:
ITegaroruyeckas
JIEITETLHOCTD B
JIOTIOJTHUTEIIEHOM
oOpa3zoBaHUH
JETEN U B3POCIIBIX
26 XuMnyeckoe, XMMHKO-TEXHOJIOTHYECKOEe MPOU3BOICTBO
Tun 3apa4 npogeccnoHANBHON JeATeJLHOCTH: TEXHOJTOTHYECKHIA
26.006 A JIabopartopHo - 6 AHau3 ChIPbs, MaTEPUAIIOB AJ02.6
[IpodeccuonanbHbII AHAIIUTUYECKOE Ha COOTBETCTBUE
CTaHIApT COITPOBOXK/ICHHE CTaHJAPTaM ¥ TEXHUYECKUM



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

«CHCLII/IEIJ'II/ICT 10 pasp a00TKH YCJIOBUAM, UCIIOJIB3YyCMbIM

pa3paboTke HAHOCTPYKTYPUPOBAHHBIX B TIPOU3BOJICTBE, U
HaHOCTPYKTYpPHpOBa KOMITO3UIIMOHHBIX o0OpaboTka

HHBIX MaTepHaIoB 9KCHIEPUMEHTATBHBIX
KOMITO3HITHOHHBIX pe3yIbpTaToOB
MaTEpUATIOBY. B Hayuno-TexHndeckas 6 CocraBnenue B/06.6
HaumeHoBanue pa3paboTka u aHaJIUTHYECKUX 0030pOB,
BUaa METOANYECCKOC Hay4YHBIX OTYCTOB,

PO eCCUOHATTLHOM COTIPOBOXKIICHHE B 00JIACTH My OJTHKAIS Pe3yTbTaTOB
JICSITCIIbHOCTH CO3JaHusI HCCIIeIOBaHUN
[IpounsBoacTBo HAaHOCTPYKTYPHUPOBAHHBIX

HOBBIX KOMITO3HITHOHHBIX

HAHOCTPYKTYpPHpOBa MaTepuaaoB

HHBIX

KOMITO3HITHOHHBIX

MaTepuaIoB

40 CxBo3HbBIC BHABI NPO(ECCHOHANIBHOM AT IbHOCTH
Tun 3axa4 npodeccuoHANBHOM AeATeJLHOCTH: HAYYHO-HCCIe0BATEIbCKHT

40.011 A IIpoBenenue HaydHO- 5 OcymecTBieHue A/01.5
[TpodeccnonanbHbIit UCCIIEJOBATEIbCKUX U IpOBeACHUs paboT 1O
CTaHOapT OTIBITHO-KOHCTPYKTOPCKHX 00paboTKe 1 aHATTN3Y
«Crnenumanycr 1o pa3paboTOK MO OTAEITHHBIM HayYHO-TEXHHYECKOM
Hay4YHO- paszenam TeMsbl nHdopmManuu u
HCCIIEI0BATENBCKH pe3yIbTaTOB UCCIICIOBAHUM
M M OIBITHO- Ocy1iecTBiIcHHE A/02.5
KOHCTPYKTOPCKUM BBITIOJTHEHHS
pa3paboTKam». HKCTIEPUMEHTOB H
odopmIiIeHus pe3yabTaTOB
Hanmenosanune HCCIIEIOBAHNAN U
BHA pazpaboTok
npoecCuoHaIbHOMN
IeATEITbHOCTH:
[IpoBenenue
HAY4HO-
HCCIIEI0BATEIBCKHX
Y OTIBITHO-
KOHCTPYKTOPCKUX
pa3paboToK

4. TpeGoBaHus K pe3yibTaTaM OCBOCHMS AUCHUILUINHBI (KOMIIETEHIIMH 00y4YaloIerocs,
¢opmupyemble B pe3yabTaTe 0CBOCHHUS IMCHUILIUHBI (MOAYJINA)

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (OpMHUPOBAHHUE CIAEAYIOUIUX KOMITETEHITHI:

- CriocobeH OCyIECTBIIATh MOUCK, KPUTHUECKUH aHaIu3 U CUHTE3 UH(OpMAIMH, TPUMEHSTH
CHCTEMHBIN TTOIXO/ JJIsl pelieHus mocraBieHHbIx 3a1a4 (YK-1);

- CriocobeH NpUMEHSTh PacYeTHO-TEOPETUYECKHE METOABI JUIsl U3YUYEHUS! CBOMCTB BEILIECTB U
MIPOIIECCOB C UX y4aCTHEM C UCIIOIb30BAHUEM COBPEMEHHOM BerurcauTeabHol Texunkn (OIK-3);

— Croco0GeH miuaHUpoBaTh pabOThl XHMHUYECKON HaNpaBIEHHOCTH, oOpalaThiBaTh U
MHTEPIPETUPOBATH NOJYUYEHHBIE PE3YIBTAThI C UCIIOJIB30BAHUEM TEOPETUUYECKUX 3HAHUN U MPAKTUUYECKUX
HABBIKOB PEIICHUs MaTeMaTH4IecKuX U pusndeckux 3anau (OIMK-4).

B pesynbrare 0cBOCHUS TUCIUILTUHBI 00YYaIOLIHICs JOIKEH:

3HAaTh!

- CTPYKTYpYy Kypca «®Pu3nka», COAEpKaHUE OCHOBHBIX BOIIPOCOB COOTBETCTBYIOLIUX pa3/eiioB

Kypca;




- s13bIK Kypca «Du3nka, T.e. 3HaHUs (U3NYECKUX MOHATUN U (POPMYTUPOBOK 3aKOHOB;
- OCHOBHBIE MOJIOXKEHUS ¥ TPAHUIIBI IPUMEHUMOCTHU CYIIECTBYIOMUX (PU3NUECKUX TEOPUIL;
- CoJIepKaHNUe U MaTeMaTUYeCKoe OTOOPaKEHNUS OCHOBHBIX 3aKOHOB;

Ymern:

- CTaBUTH IeNIM, 33aJa4d M OIpPEAesATh METOJbl M3y4eHHsS KaXIoro pasaena kypca «OOmieit
(U3HUKW» U BCETO MPEIMETA B LIETIOM;

- opmupoBath (pu3nUecKre 3aKOHBl U TEOPUU C MPUMEHEHHEM aJeKBATHOTO MaTEeMaTHYeCKOTo
anmnapara, KOJTM4eCTBEHHOTO OIMCAHUSI CBOMCTB MOJIETIbHBIX CUCTEM;

- CTPOUTH (PM3HUYECKUE MOJIENIH U PeIlaTh KOHKPETHBIC 3a/1a4¥ 3a/IaHHOM CTEIIEHU CII0KHOCTH,

- MIOCJIEZIOBATEIbHO U3JIaraTh U3YUYEHHBI MaTepuai, JBUTasICh MIPU 3TOM OT pacCMOTpeHHs Ooliee
MPOCTHIX (POPM ABMKCHUS MATEPUU K 00JIee CIIOKHBIM,

- CaMOCTOSITEILHO CTaBUTh LIENU JACSITEIbHOCTU U INITAHUPOBATH CIIOCOOBI MX JOCTUKECHHUS,

- MJIAHUPOBATh M TMPOBOJUTH IKCICPUMEHT, aHAIU3UPOBATH MOJTydaeMble KCIECPUMEHTAIbHBIE
pE3yIbTaThI;

- U3MEpITh C ONPEACICHHOW TOYHOCTHIO pa3iMYHble (U3NYECKUE BEIMYUHBI, OIPEACsaTh
MOTPEIIHOCTH MPH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUSIX.

Baanern.

- HaBBIKAMH MPOBEJICHUSI YU€OHOTO0 U HAYYHOTO SKCIIEPUMEHTA, YTO MPEANOIaracT 03HaKOMIICHHE
C MpUOOpaMH B METOIaMU U3MEPCHHIA,

- HaBBIKaMU CaMOCTOSITENIbHOM paboThI ¢ yueOHOU, MATEHTHOM U HAYYHOU JTUTEpaTypoOii;

- HaBBIKAaMU HAYYHO MPABWILHO (DOPMYIHPOBATH M PEIIaTh MOCTABICHHBIC B MMPAKTUKYME 3a/1a4u
KaK TEOPETUYECKOT0, TaK U MPAKTHYECKOTO XapaKTepa,

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



5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa JHCHUIIJINHBI

Tabnuua 5.1

Howmep
HEJENH

HanmenoBanwne Tem
(BompocoB),
M3y4aeMbIX 10 JaHHOU
JUACIUTLIMHE

3auaTus

CamocrosTenbHas pa60Ta CTYACHTOB

a1 | mab

Coneprkanue

Yacel

Dopmsbl
KOHTPOJIS

KonnuectBo
OaJUIOB

min max

Jlutepa
Typa

[Ipume
YaHUs

1

Beenenue B bu3uKy.
OKCIEpUMEHT M TEOpPUU B
(bu3nIecKux
HCCTIEOBaHUSX.
OTHOCUTENBHOCTD
nBmkeHud. llepemenenue,
CKOPOCTb, YCKOpEHHE.
TaHreHuuanbHOE 5
HOpMaJIbHOE YCKOpPEHHS.
VYriosas CKOpOCTH "
VJIJIOBOE YCKOPEHHE, W HX
CBSI3b c JMHEUHBIMHU
XapaKTEePUCTUKAMHU
JIBIKEHUS.

Haxoxnenue CpCAHUX BCIIMYMNH

1,4,5,7

B3aumogeiicteue
MaTepualbHbIX TOYEK,
MHEpLUAIbHBIE U
HEHWHEPLHAIbHbIE CHCTEMBI
orcueTa. 3akoHbl HproTOHA.
[IpuHOKT OTHOCUTENBHOCTH
I'anunes. 3akoH
BcemupHoro tarorenus

WN3yuutb ¥ 3aKOHCIEKTUPOBATH
OCHOBBI  TEOPHUH ¢duznyeckoro
MasiTHUKA. [TpuHIMI
OTHOcHUTeNbHOCTH [anuied. 3akoH

BCCMI/IpHOF O TATOTCHHUA.

Koncnekr

1,457

[TonsTne 3aMKHYTOM
cucreMsl. mnyibc

Omnpenenenue ko3 unreHTa
BHYTPCHHEIO TpPCHUA 1O MCETOAY

YcTHBIN
ompoc

1,4,5,7




MAaTepUAIbHON TOYKH,
CUCTEMa MaTepHUaAIbHBIX
TOUYEK. 3aKOH COXPaHEHUs
uMnyiabca. MOMEHT
HMITYJIbCA MaTEPUAIBHON
TOYKHA. MOMEHT CUJIbI, 3aKOH
COXPaHEHUsI MOMEHTA
VMITYJIbCA.

Crokca.

Pabora cun. Kunernyeckas MoOMEHT UMITyJIbCa CUCTEMBI YcerHbii

SHEPTUsl MaTepUATbHON MaTepuaibHbIX To4ek. LleHTp mace orpoc

TOYKHU, CUCTEMBI CHUCTEMBI MaTEPHUAIIbHBIX TOYEK U

MaTepUaIbHBIX TOYEK. 3aKOH €ro JABU)KCHHUS.

[ToreHmanpHas 3Heprust 1,45,7
CUCTEMBI

B3aUMOJICCTBYIOIIMNX TEJL.

3aKOHBI COXpaHEHUs

SHEPTUH B MEXAHHKE

JIBU>KeHMEe TBEPIOTO Tea, DKCIIEpUMEHT U TEOPUU B

JTMHAMUKA BpallaTeIbHOTO (UBUYECKUX HCCIICIOBAHUSX.

JBUKEHUSI OTHOCUTEIBHO OTHOCUTEIBHOCTD IBUKCHHUS.

HEMOJIBUKHOM OCU. MOMEHT [Tepemenienue, CKOpOCTb, Y eTHBI

uHepuuu. Teopema YCKOpEHHE. onpoc 1,457
[Ireitnepa. Tenszop

nHepuuu. Kunernueckoe

SHEPTHUsI BPAIIAIOIIETOCS

Tena

KomnebaTennHoe ABUKEHUE.

YpaBHEHHE CBOOOIHBIX

KOJIeOaHUH MOJIEITbHBIX

cucteM (Tpy3 Ha IPYKUHE, Crnosxxenue konebaHuii. 3aryxaroiue VYcTHbIi 1457
MaTeMaTUYeCKHil MasTHUK). KOJIeOaHMsl, UX XapaKTePUCTHUKH. onpoc T

Bonnsl B ynipyrux cpenax.
BosiHOBOE ypaBHEHUE.
YpaBHeHue




MOHOXPOMaTUYECKON
Oery1iel BOJIHbI, OCHOBHBIE
XapaKTEPUCTUKH.
BeinyxeHHble KoneOaHus,
ABJICHUS PE30HAHCA.

DIIeMEeHThI THIIPO- U
a’poMHAMUKU. J[BHKEeHHE
WJI€aIbHOM KUJIKOCTH, TOJIE
CKOpOCTEH, TMHUU U TPYOKH
TOKa. YpaBHeHue bepHyiu.
®opmyia [lyaseis.
JlamuHapHoe u
TypOyJIE€HTHBIE TOTOKH.
Yucno Pentnonnaca.

Kunernueckoe OHCPIruAa
Bpalaromerocs Teiia

Y cTHBIN
ompoc

1,4,5,7

3aKOHBI MEXAHUKHU B
JBYDKYIIUXCS CHCTEMaXxX
orcueta. O0OOIIEHHBIH
MPUHIIMIT OTHOCUTCIIBHOCTH.
[Ipeobpa3zoBanus Jlopenna.
Wmnynbe 1 SHEPTUs TOUKH B
PEIATUBUCTCKON MEXaHHUKe.
3aKOH COXpaHCHHUS TTOJTHOMN
SHEPIHH.

OCHOBHBIE TIOCTYJIAThI CIICIIHAIBHON
TEOPUU OTHOCUTEILHOCTU
OiHIITeHA. DHEPTUs MOKOSL..

Kont
poJbHast
pabota

1,457

1-asa pyOexnas
aTTecTanus
(Texymasi pa6ora)
(TecTupoBaHue)

20
15

10

OcHOBHBIE NIPE/ICTABICHUS
MOJIEKYJIIPHO-
KMHETUYECKOMN TeOpuHu.
[Ipenmet u MeTOaBI
MOJIEKYJISIPHON (PU3UKH.
Cratuctuueckuii u
TEPMOIMHAMUYECKUI

I/I3yT-II/ITL " 3aKOHCIICKTUPOBATH
PECAKTUBHOC IBMKCHUE U €TI0
IMPUMCHCHHUC.

Koncniekr

1,457




noaxosl. PaBHOBECHbIE
COCTOSIHHSI U TIEPEXOJIbI.
IlonsaTue «uaeaabHBIN a3y,
ocHOBHOE ypaBHeHrne MKT
UJIeaTbHOTO Ta3a.
Ypasnenue Knaneripona-
Menpeineesa.

11 OCHOBBI TEpPMOJMHAMUKH. Pacnpenenenue monexkyn
Buytpennss sneprus UJEAIbHOTO rasa (paclpeaeacHus
UJIeaIbHOrO rasa. Maxkcgemia u bonbiimana).
KOJINYECTBO TEIIOTHI. Bapomerpuueckas popmyna. VYcerHbii 1457
TEIUIOEMKOCTh. 3aKOH ompoc .
paBHOpacIpeeIeHUs
SHEPTUH I10 CTENEHSIM
cB00O1bI
12 [IepBb1it 3ak0H
TEPMOJMHAMHUKH.
OO6paTtumbie U HEOOpaTUMBbIE ['panunbpl  NPUMEHUMOCTH  2-TO YcTHbIi 1457
npouecchl. [{uknnyeckue 3aKOHA TEPMOJIMHAMUKH. onpoc T
npoueccsl. [{ukin Kapho.
KII/] TernmoBoi MalinHbI.
13 Bropoii 3akoH
TepmoanHamMuku. [lonsarue PeanpHble  ra3pl, JKUAKOCTH U Ve THbL
sHTponuu. ['paHuIel Kpuctayysl. CHIIBI MOJIEKYJISIPHOTO onpoc 1,457
MPUMEHUMOCTH 2-TO 3aKOHa B3aUMO/ICHCTBUSI.
TEPMOJIMHAMUKH.
14 PeanbHbIe Ta3b1, XKUIKOCTU U
Kpuctaibl. CHITbI
MOJIEKYJISIPHOTO
B3auMOJIeCTBUs. PeanbHble [Ipouecchl ucmapeHUss U KUIICHHUS. YcrHbli 1457
ra3sl. YpaBHeHue Ban-gep- Haceiennsiit map. Touka pocel. OIpoc N

Baansca. [lepexon u3
ra3000pa3HOro B KHJIKOE
cocrosinue. Kputnueckue
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IapaMeTpBhl.

15 [Ipoueccsl ucnapenus u
Eﬁgé{;ﬁi}é{;ﬁ)ﬁ:ﬁemﬁm M3yunth W 3aKOHCIEKTUPOBATH
2 2 | >ddexr Ixoymnsa-Jlenna. Cxmxenue 4 Koncmekr 3 1,45,7
IToBepXHOCTHOE HaATsKEHUE 308,
KUJKOCTU U KallWJUISIPHbIE
SIBJICHHUSL.
16 TBepapie Tena. bavxauil u
JAJIbHUM TIOPSIIOK B 2 2 1457
PacIOIOKEHUN aTOMOB.
Kpucramimueckue pemerku.
17 @Da30BpI€ MEPEXOAbI MEXKIY KonTpon 1,4,5,7
arperaTHbIMM - COCTOHUAMA | 9 bHas 9
BEILIECTBA. da3oBble paboTta
nepexoipl 1-ro u 2-ro pona.
18 2-as pyoe:xkHas
arrecTanus 2 2 20
(Texymasi paéora) 15
(TecTupoBaHue)
Bcero 36 | 36 36 100
1 DNeKTpUYECKUit 3aps.
3akoH Kynona.
HanpsoxénnocTs
AIEKTPUIECKOTO TOJISL. Harpsok€HHOCTh  MMOJIST  TOYEUHOTO
[IpuHuun  cynepno3uuuu. 2 o | 3apana. DKBUMOTEHUIUATIbHBIE 9 2456
[Torenmman. Paznoctb MOBEPXHOCTU. DJEKTPOCTaTHUECKAas A
MOTEHIMAJIOB. 3alluTa..
DIIeKTpUuyecKas €MKOCTBb.
Konpnencaropsl. OHeprus
AJIEKTPOCTATHYECKOTO TOJISI.
2 Teopema Taycca. [TapannensHOE M MOCIEAOBATEIHHOE
Hupkynsaus BekTOpa | 2 6 2 3 2,4,5,6
i .. COEIMHEHUE KOHAEHCATOPOB
HaIpsHKEHHOCTH. Pacuér
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IIOJIEU C IIOMOIIBIO TEOPEMBI
l"aycca.

JIMBneKTpUKH.
DIJIEKTPOCTATUYECKOE TOJIE B
JUBJIEKTPUYECKON cpene.
DJIEKTPUYECKOE CMEIICHUE.
YcinoBue Ha rpaHuLe
pazzaena JIBYX
JUAJICKTPUUECKUX cpen.
CerHeTodJIeKTPUKH.

DIIEKTPUUYECKOE COMIPOTUBIICHUE.
Buael coenruHeHuii MpoOBOJHUKOB.
HcTouHuKHn MOCTOSHHOTO TOKA.

Y cTHRIN
onpoc

2,4,5,6

IlocTosiHHBIM TOK, CHUJIa H
mwiotHocts  Toka.  ODJIC.
3akon Oma. ConpoTuBiIeHHE
MpoBOAHMKOB. PabGora wu
MOIITHOCTh ~ TOKAa.  3aKOH
Jxoynsa-Jlenua.

[TpaBuno Kupxroda mis
Pa3BETBIEHHON LIEIH.

YcrHbIN
ompoc

2,4,5,6

DNeKTpUYECKUN TOK B
MeTtauiax. OCHOBHBIE
3aKOHBI SJIEKTPUUECKOTO
TOKa B KIIAaCCHUYECKOU
TEOpPUH
3IEKTPONPOBOAHOCTH.
OMHUCCHUOHHOE SIBJICHUE.

Tumnsr AUIJICKTPUKOB. HOJ’ISIpI/ISaLII/IH
JUDJICKTPUKOB.

Y cTHBIN
ompoc

2,4,5,6

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

AMimnTtyaa ¥ (aza BBIHYXJIEHHBIX
Kosiebanuil. Pe3onanc.

YcTHbIN
onpoc

2,4,5,6

Bonnbl, poHT BOJHEL.
YpaBHEHME BOIHBI. DHEPTUS
IepeHOCUMasl ypyrou
BOJIHOM. [IlmoTHOCTH
SHEPTHH.

Pe3zonanc HanpspkeHus. Pe3onanc
TOKOB.

YcrHbIN
ompoc

2,456

MarxautHoe II0JIC TOKa.

I"a30BbIE pazpsiabl.

KonTpon

2,4,5,6
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Bexkrop MarHuTHOMN
WHAYKIMUA. 3akoHbl buo-
Casapa-Jlaniaca u Ammnepa.

bHast
pabora

1-as py0Ge:kHas aTTecTanus
(Texymas pa6ora)
(TecTUpOBaHuUe)

20
15

10

IToTOoK BEKTOpa MarHUTHOM

UHIYKIMH Yepe3 3aMKHYTYIO
IIOBEPXHOCTb.

II;ma3ma u e€ cBolicTBa.

Y cTHRIN
onpoc

2,4,5,6

11

Teopema 0 HUPKYIALUH
BEKTOpPa MarHUTHOMN
nHAyKIuu. Bektop
HaMarHM4eHHOCTH.
MarnuTHas
BOCIPUUMYUBOCTb U
MIPOHHUIIAEMOCTb.

Bonnoseie mponeccel. 1Iponosbasie
u HorepeyHble BOJIHBI.
WUntepdepennuss  BosnH.  Crosiume
BOJIHBI.

Y cTHBIN
ompoc

2,4,5,6

12

DneKTpoMarHuTHas
nHayKuud. 3akoH Papajes.
[IpaBuio JleHna.
NHIYKTUBHOCTS.
CamouHIyKIHs.
B3aunMonHayknus.
Tpancdopmarop.

XapaKTepI/ICTI/IKa 3BYKOBBIX BOJIH.

Koucnekr

2,4,5,6

13

[lepemenHsblit TOK. 3aKOH
Oma s neneit
MIEPEMEHHOT'0 TOKa C
OMHYECKUM
COIPOTHUBIICHUEM, EMKOCTBIO
Y UHJIYKTUBHOCTBIO.
PeakTuBHOE compoTuBIEHNE.
MomHOCTh TEPEMEHHOTO
TOKa.

Cuna Jlopenna. MarautHoe 1mone
COJICHOMJIA ¥ TOPOUJA.

YcrHbIN
ompoc

2,456

14

KonebartenbHbrit KOHTYD.

VYCTHBIN

2,4,5,6
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CBobOoHBIC KoseOaHusl. orpoc
3aTyxaroiue,
BBIHY)KJICHHbIE  KOJEeOaHHUs.
SIBieHue pe3oHaHca.
15 ITonsTne 0 BUXPEBOM
aNeKTpuyYeckoM mone. Tok
10\314;123221?;1 vp aBHeHHz 2 6 3akon Dapanes. UHaAyKTUBHOCTD 4 Y cTHRIN 3 2456
. Camounnayknus. Tpanchopmarop. orpoc
Qg depeHnaTbHOR u
HUHTETrpalbHON dopme.
DNeKTpOMarHuTHas BOJIHA.
16 [Tonepeunocthb
JNIEKTPOMArHUTHBIX  BOJIH.
OTpaiceHne u IpeomIeHHe 2 4 MarnuTHbIE CBOMCTBA BEIIECTBA. 2 1,2,4,6
JNIEKTPOMArHUTHBIX BOJH Ha
rpaHulle  pasfena  JIBYX
TMDJICKTPUIECKUX CPel.
17 N3nydenue 37eKTpUYECKOro I'enepaTop nepemMeHHOro ToKa. 4 2,4,5,6
JTUATIONISL. Ikama | 2 4 PannoBemanue. TexeBuneHue.
AIEKTPOMArHUTHBIX BOJIH.
18 DHeprust HMmyibe AIIeKTpOMarHuTHOTO TIOJISL. 2 KonTtpon 2,4,5,6
AJIEKTPOMAarHUTHBIX BOJIH. 2 6 bHas 2
paborta
19 2-as pyoOe:xkHas
arrecranus
(Texymasi pa6ora) 20
(TecTUpoBaHNeE) 15
Bceero 36 | 72 36 100
20 DneKTpOMarHuTHas MpUpoaa VeIl 2,45,6
cBera. ['apMonnyeckas 2 5 ompoc
BoJiHA. [llmockue u
chepuvecKre BOITHBI.
21 BonHoBO# GpoHT. 2 2 OnTU4ecKuid 1 BUAUMBIA TUANa30HEI 6 YcTHBIN 3 2,456
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[Tonspusanus
3JIEKTPOMATrHUTHBIX BOJIH.
JInneliHas, Kpyronas,
SIUIMIITHYECKAs
MOJISIPU3AIUH.
EcrecTBeHHRIN CBET.

SJICKTPOMArduTHBIX BOJIH.

oIpoc

22

DOTOMETPUYECKUE TTOHATHS
Y BEJIMYUHBI.

BonnoBoe ypaBHenue. CKOpOCTb
CBETA.

YcTHBIN
onpoc

2,4,5,6

23

Pacnipoctpanenue,
OTpa)k€HUe, IPEIOMIICHUE U
HorJoueHue cBera (3akoH
Bbyrepa). lucnepcus cBeTa.
HopMmanbnas u anoManbHas
nucnepcuu. [onsapuzanus
CBeTa IPU OTPAKEHUU U
MPEJIOMJIEHUHU. YTOJ
Bprocrepa.

[TosnHOE BHYTpEHHEE OTPAKEHHUE.

YcTHBIN
ompoc

2,4,5,6

24

WnTepdepenius cBeTOBbIX
BOJH. PazHoCTh X0/14.
Ycnosue
MHTEPPEPEHINOHHBIX

MakKCUMYMOB U MUHUMYMOB.

WNnTepdepeniius B TOHKUX
IIJICHKAX.

OnTuueckue sBiIeHUsI B aTMocgepe.
Panyra. Mupaxu..

VYcTHEBIN
ompoc

2,4,5,6

25

[IpocBeTiieHnE ONTHKMU.
WNuTtepdepenHnimonnbie
puOOpHI - UHTEPPEPOMETP
MaiikenbcoHa.

bunpusma, oununsa. [lpumenenue
UHTEPEPEHIIMOHHBIX TPUOOPOB.

YceTHpIn
onpoc

2,4,5,6

26

Hudpaxius ceeta (OnsiT
HOura). [Tpunmn
['oitrenca-®penens. Meron
30H @penens. Audpaxius
®peHenst Ha KPyriom
OTBEPCTHH, OT KPYTJIOro

Konpna Hrerorona. 3oHHas
IUIACTUHKA

YT
onpoc

2,456
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JKpaHa (aucke).

27

Judpakmus cBeTa Ha IIEIH.
JudpakimonHas pemerka.
Pazpemaromias
CIIOCOOHOCT.

[Toctpoenue N300paKeHUI B
coOuparoiell 1 BOTHYTOM JIMH3aX.

KonTpon
bHast
paborta

2,4,5,6

28

1-s1 pyOe:xxHasi aTTecTanms

(Tekymas padora)
(TecTMpOBaHMe)

20
15

29

[Tonstpuzanus npu TBOMTHOM
JydernpernoMiIeHnH [[BoiiHoe
JIy4ernpernoMIICHHUE.

DJjeMeHTapHas KBaHTOBasg TEOPHS
u3irydeHus csera. Atom bopa.

2,4,5,6

30

Bpaienue nnockoctu
MOJIAPU3aLUU B
KPUCTAJUTMYECKUX TeJax.
CaxapameTpusi.

IIpupoa peHTTEeHOBCKUX JIy4EH.

YcTHBIN
ompoc

2,4,5,6

31

JIunzel. ®opMyna JIMH3HL.
OnTnueckas cuia.
JIuneliHoe yBenmuyeHue
JUH3bI. TOJICTBIE JTUH3HI.
A66eparuu. [Tonstue o
rojorpaguu.

I'unore3a [le-bpoitns. YpaBuenue
[[Ipenunrepa A1t MUKPOYACTUIIHI.

VYcTHEBIN
ompoc

2,4,5,6

32

CrnonTanHoe u
BBIHY/ICHHOE U3JIy4YECHHUE.
Jlazepsl. MuBepcHas
HaceneHHOCTh. [IpuHmn
paboThI U KOHCTPYKLIUS
naszepa. CBolicTBa JIa3epHOTO
U3ITy4EHUS.

[TomympoBOTHUKOBBIE JTa3€PHI.
Ocobennoctu HUCTIOJIb30BaAHUS
J1a3epoB.

YcTHBIN
ompoc

3,4,5,6

33

Judpaxius peHTTeHOBCKUX
Jly4el Ha KPUCTAJUTMYECKOU
pemerke. @opmyna Bynbda-
bpera.

TopM0O3HOE 1 XapaKTEPUCTUUYECKOE
U3IIy4EHUe.

YcTHBIN
ompoc

3,4,5,6
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34

3akon Kupxroga, Credana-
bonbimana, Buna. ®opmyina
IInanka u Penes- />xunca.
Buemnwnii pororddexr.
VYpaBuenue DitHIITEHHA.
[Tupomerpusi.

TeruoBoe u3nyyeHue.
PasHoBulHOCTH JIFOMUHECIICHITHH

YcTHBIN
ompoc

3,4,5,6

35

SAnepHas moxens aroma
Pezepdopaa. IToctynars
bopa. Ypasuenue
HIpenuHrepa ans atoMa
Bogopoxaa. Ksanroseie
qucya. ATOM reuus.

OmneiT @panka u ['epua.

YcTHBIN
ompoc

3,4,5,6

36

CocraB szpa aToma.
B3aumoneincTeue HyKJI0OHOB
B sape. Llennas peakuus.

[lenHas peakuus

KonTpon
pHas
pabora

3,4,5,6

37

2-s1 py0OeskHas aTTecTalus

(Texymasi paéora)
(TecTupoBaHue)

20
15

Bcero

36

36

72

Bcero 3a Tpu cemecTpa

108

144

144
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6. OOpa3oBaTebHbIE TEXHOJIOTHH

TpagunnoHHble JIeKIUM W JA0OPATOPHbIE 3aHATHA C MCIOJIb30BAHUEM COBPEMEHHBIX
MHTEPAKTUBHBIX TEXHOJIOTUU. JIEKIMM C HCIOJIB30BaHUEM MYJIbTUMEAMMHBIX INPE3CHTALUM, JICKIWH-
Oecenpl, JEKIMH-IUAJIOTH, SBPUCTHYECKUE JIEKUUH, JEKIMHU-BU3YyalU3alluy, JabOopaTOpHbIC 3aHATHS,
caMocCTosITeNbHas padoTa CTYAEHTOB, KOMIIBIOTEPHOE TECTUPOBAHHUE.

Jlekums-aquajor — cogepaHue MOIAaeTCsl YEPE3 CEPUIO0 BOIPOCOB, HA KOTOPBIE CTYJIEHT JOJIKEH
OTBEYaTh HENOCPEICTBEHHO B XOJI€ JICKLIUH.

IIpe3eHTaUM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUHHBIX CPEICTB - caMblii 3 (EKTUBHBIN
Croco0 JOHECeHUs BaXHOM HH(OpManuu Npu NyOJUYHBIX BbICTyIJICHMAX. Crnalii-npe3eHTanuu ¢
MCTIOJIB30BAHUEM MYJIBTUMEAUHHOTO 000PYIOBaHMS MO3BOJIAIOT 3(P(HEKTUBHO U HATJISAHO NPEACTABUTH
COJIepKaHuEe HM3y4aeMOro Marepuaia, BbIICIUTh M NPOUIUIIOCTPUPOBATH COOOILEHHE, KOTOpPOE HECeT
MOYYUTENIbHYI0O HH()OPMALIMIO, IMOKa3aTh €€ KIIYEBbIE COAEp)KaTelbHbIE ITyHKTHI. Vcrmonbp3oBaHue
MHTEPAKTUBHBIX DJIEMEHTOB IO3BOJSET YCWINTh 3(G(EKTUBHOCTh IyOJHMYHBIX  BBICTYIUICHUH,
SBIISTIOIIMXCSI YaCThIO MPOPECCHOHATBHOMN IEATEIILHOCTH MPETIOaBaTEs.

OnnaiiH-ceMMHAap — pPa3sHOBUJIHOCTb BeO-KOH(EpEHLUH, NpPOBEIECHUE OHJIANH-BCTpEY WM
Ipe3eHTanuii yepe3 VMHTEepHET B pexuMe pealbHOro BpeMeHU. KakIplii U3 y4aCTHMKOB HaXOIWUTCA Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBA3M), a CBA3b MEXKIY HUMH MOJep)kuBaeTcs udepe3 HHTepHer
IIOCPEACTBOM 3arpy’aemMoro MPWIOKEHUs, YCTAHOBJIECHHOIO Ha KOMIIBIOTEpPE KaKJIOro Y4acTHHUKaA
(Zoom, Meet, Skype u ap.).

Buneoxondgepenuus — ceanc BunaeokoHdpepenicssu (BKC) — 310 TeXHOIOTHSI HHTEPaKTHBHOTO
B3aUMOJICHCTBHS JIByX U OoJjiee y4aCTHUKOB 00pa30BaTeNLHOIO Ipolecca i oOMeHa uH(opmanuei B
peaIbHOM PEXUME BPEMEHHU.

JlaGopaTopHas paGoTa — nepeueHb padOT IPUBEJCH B TaOJIMIIE HIDKE.

Hcnonp3yloTcss MHTEpaKTUBHBIE METOJIbI O0YUYEHUS: CUTYallMOHHbIE 33aJ]aul, UCCIIEI0BATEIbCKUN
MeTOJ 00yueHUsl, IeIOBbIE UIPbl, HOArOTOBKA U IMyOIMYHas 3a1uTa pedeparos.

TexHosorust  3J1eKTPOHHOro o00y4yeHMsi (peanusyercs TpU  IOMOIIM  DJIEKTPOHHOMN
uHpopMannoHHO-00pa3oBarenbHoil cpeasl (OMOC) COI'Y mpu ucnosnb3oBanuu pecypcoB ObC, mpu
MIPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHMS U T. [1.).

Hcnonb3yrorcss OanabHO-pEHTHHIOBas CHUCTEMa OLCHKH 3HAHUHM, TEXHOJIOTUH C NPUMEHEHHEM
JMCTAHIIMOHHOTO 00y4eHus Ha rmardopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buuabl yueOHON pabOThl MOTYT NPOBOJUTHCS JUCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

- B nensx peanuzanuy MHAUBUAYAIBHOTO MOAX0AAa K OOYYEHMIO CTYJIEHTOB, OCYILECTBISIOIINX
y4eOHBIH Mpollecc M0 WHAMBUAYAIBbHOW TPAEKTOPUU B paMKax HHAMBUAYAJbHOTO pabodero IUIaHa,
U3Y4YEHHUE JAHHOM JUCUUIUIMHBI MOXXET OCYIIECTBIATHCS Yepe3 WHIUBUIYyalbHbIE KOHCYJIbTALIUU
IIpenojaBaTesii O4YHO, B 4Yachl KOHCYJBTALlMM, MO 3JEKTPOHHOM IOYTE, a TaKXKe C MCIIOJIb30BAHHEM
Cisco Webex Meetings, miardopmsl aucTaHiinoHHOro o0ydenus Moodle, TuuHblii KAOMHET CTYJACHTA Ha
optrasie COI'Y, npyrux snementos O11OC COI'Y.

7. Y4eOHO-MeTOaAMYecKOe oOecriedeHHe CaMOCTOSATEIbHOI padoThl

CamocTtosaTenbHass pabora oOydarolmuxcsl SBISIETCS OJAHMM W3 BHUAOB YUEOHBIX 3aHSATHH.
CamocrodTenbHas paboTa MPOBOAUTCS C LENbIO:

— CHUCTEMaTH3allMM U 3aKPEIICHN MOJYyYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX YMEHUI
o0yyJaromuxcs CTyACHTOB;

— yrayOieHHs U pacllupeHUs TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUs YMEHHMI HCIOIB30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAIHIO
U CIIEHHAJIBHYIO JINTEPATYPY;
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- (GOpMHpOBAaHUS CaMOCTOSITEIPHOCTH  MBINUICHHS, CIIOCOOHOCTE K  CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHIO U CaMOpPEaTH3alllu;

— Pa3BUTHS UCCIICAOBATECILCKUX YMECHUH.

CamocrosrenbHas paboTa OOy4arOIIMXCS OCYIIECTBISETCA HAa NPOTSHKCHUHM H3YyYCHUS BCEH
JTMCUIUIUIMHBI B COOTBETCTBUH C YTBEP)KACHHOM B y4eOHOM IUTaHE TPYJOEMKOCTBIO U COCTOUT H3:

- paboTBl CTYACHTOB C JIGKIMOHHBIMH MaTepualaMd, IOWCKAa W aHalu3a JIMTEpaTypel HU
AJIEKTPOHHBIX UCTOYHUKOB HH(POPMAIIUH T10 32JaHHON TeMe;

- BBINIOJIHEHUS 3aIaHui JU1sl camocTosTenbHol padoTel B OUOC COT'Y;

- U3YUYEHHsI TEOPETUYECKOTO M CTATHCTHYECKOrO0 MaTepualia Ui MOJIrOTOBKH K J1a0OpaTOPHBIM
3aHSATHSM;

- IOJITOTOBKH K DK3aMEHY.

[lepeueHbp BOMPOCOB MJIsi CaMOCTOSATENBHOM paboTel TpuBeAeH B Tabmuiue 5.1, crnucok
HEOOXOMMOW JINTEPaTyphl, HaxXosiieiics B OuOIMOTEKe TpuBeACH B MyHKTe 9. JlomonHuTEenbHAas
aUTEepaTypa M METOAMYECKHE YKa3zaHHs K JaOOpaTOpPHBIM W MPAKTUYECKUM 3aHATUAM HaxXOIATCS Ha
kadeape Gusuku u actpoHomuu (yin. Mapkyca 24 aya.Nel0)

CamocrosTenpHass paboTa CTYAEHTOB IO JWCIHUIUIMHE MPOBOIUTCS B BHUJAE NHCHMEHHBIX
JOMAIITHUX 33JJaHui (KOHCIICKTOB), a TAK)KE TOJrOTOBKH ITPE3CHTAIHMH 10 33JaHHON TeMaTHKeE.

MeTtoanyeckue peKOMeH/IALHH 110 CO3JaAHUI0 MYJIbTHMEIMITHON Npe3eHTaluu
CtpykTypa u coJep)KaHME Npe3eHTalMu — 3TO JIMYHOE TBOpYecTBO aBTopa. llonesHo
MCI0JIb30BaTh 11a0I0HBI 0(OPMIIEHHUS ISl IOATOTOBKH KOMITBIOTEPHOM MPE3eHTAINH.

Crnaiiapl KenaTelbHO HE IMeperpykarb TEKCTOM, JIydyllle pa3MeCTUTh KOpOTKHe Te3uchl. Ha
craijax HeoOXOJUMO JIEMOHCTPUPOBATh HeOOMbINHMe (DparMeHThl TEKCTa JOCTYIHBIE JUIS YTEHHs Ha
paccrosinuu; 2-3 gororpaduu wim pucynka. Hanbonee BaxxHbIN MaTepuan Jy4llle BHLACTUTh.

Ta6J'II/II_IBI C I_[I/I(I)IDOBBIMI/I JaHHBIMH IIJIOXO BOCIIPUMHHMAKOTCA CO CJ'IEIIZI[OB, B OJTOM CcCJIydac
I.IPI(prBOﬁ MaTtepuall, 10 BO3MOKHOCTH, JIYUIIC IIPCACTABUTH B BUJIC l"pa(bI/IKOB " JuarpamMm.

He cnenyer wuznuiuHe yBieKaTbcs MYyJNbTUMEAUNHHBIMU 3¢¢exkrtamu aHuMaruu. OcoOeHHO
HEe)XeJaTeNbHbl Takue 3(PQEKThl KaK BBUIET, BpallleHHE, BOJHA, MOOYKBEHHOE IMOSBIEHUE TEKCTa U T.nI.
OnrtumanbHas HacTpoiika 3¢ (eKTOB aHMMAIMKM — MOSBICHHE, B MEPBYI0 Ouepelb, 3arojioBKa ciaiina, a
3aTeM — TeKCTa o ab3amaM. IIpum 3TOM eciim HECKOJBKO CIaiiloB UMEIOT OJMHAKOBOE Ha3BaHUE, TO
3aroJI0BOK Cllaii/ia 1OJKEH MOCTOSIHHO OCTaBaThCs Ha DKPaHe.

Uto0b! 00eceunuTh XOPOILIYI0 YUTAEMOCTh MPE3EHTAlMM HEOOXOJUMO MOA00paTh TEMHBIN I[BET
¢dona u cBeTbIN 1BeT WpudTa. Henb3s Takxke BIOUpaTh (JOH, KOTOPBIM COAEPKUT aKTUBHBINA PUCYHOK.

Kemarenpuo MOATOTOBUTH K KaAXKIAOMY cnaﬁz[y 3aMCTKHU IO JOKJIady. 3aTem pacrneyaratb UX U
HCIIOJIB30BATh IMPH MOATOTOBKE HMJIM Ha camMou MMPE3CHTAlHHU. MoxHO pacneyaTaTb HCKOTOPHIC KIIHOUCBBLIC
CJ'I&fII[BI B Ka4C€CTBC pa3laTOYHOIO MaTCpHraJia.

Heo6xoaumo 00s3aTennbHO COOMIOAATh €IMHBIA CTHIIb O(QOPMIICHUS NPE3eHTAalul U 00paTuTh
BHHMaHUE Ha CTUJIMCTUUYECKYIO TPAMOTHOCTb.

Crnenyer nmpoHymMepoBaTh Claiiibl. 3TO MO3BOJIMUT OBICTPO 0OpAIIATHCA K KOHKPETHOMY ClIaiily B
cilyyae He0OXOIMMOCTH.

PexoMeHaum 1o coaepKaHuio U CTPYKTYpe CIaiioB MyJIbTUMEANIHON NPE3eHTALNN:
1-i1 cnaiig (TUTYNBHBIN), Ha (OHE KOTOPOTO CTYJCHT IMPECTABISIET TEMY IPOEKTA.
2-i1 cnaiin. Brmouaet B cebs 00BEKT, MPEIMET U TUIIOTE3Y UCCIIE0BAHUS.

3-i cllaim. CO)ICp)KI/IT Ocjib U 3aJa4r UCCIICA0OBaHMA. I_IGJIL IMPOCKTa NOJIZKHA ObITh HAIMCaHa Ha
9KpaHC KPYIIHbBIM I_HpI/I(bTOM. 3IleCL K€ HalmMCaThb U 3aJa4u.
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4-if - cnaiin. ConepXKUT CTPYKTYpPY pabOThI, KOTOPYIO MOXHO TPEIOCTaBUTh, HAIIPUMEDP, B BHUJIC
rpaduyeckux OJIOKOB CO CTPEIIKAMH.

S5-ii - cmaitn. IlpeacraBisiercss comepkaHuWE W TEOPETUYECKAss 3HAYUMOCTH mpoekTa. CyThb
pemraeMoil mpoOiaemMbl MOXKET OBITh MpEACTaBleHA B BHUJAE CXeM, TaONUIl, auarpamm, rpagukos,
¢dororpaduii, pparMeHTOB (HUIBMOB H T.II.

6-i1 - cnaiin. Bo3MOXXHOCTH MPUMEHEHHS PE3yIbTaTOB pabOThI HA IPAKTHKE.

7-i cnaiin. ['maBHbIE BBIBOJBI, MTOTHM, pE3YJbTaThl IPOEKTa L€Ieco00pa3HO IOMECTUTH Ha
OTACIBHOM cnaﬁne " JJAKOHUYHO H3JIOKUTH CYThb 3HAYMMOCTU IMPOCKTA WM IOJTYUYCHHBIX PE3YJILTATOB
UCCIIEIOBaHUS.

8. OIIeHO‘lHLIe Cpeacrea Jid TEKYLIEro KOHTPOJIA yClI€eBaA€EMOCTH, pyﬁemnoifl aTTeCTallui U
HpOMC)KyTO‘IHOﬁ aTrTreCcTalnMm 1Mo uTOoramM OoCBOCHus JUCHUIIJIMHBI.
I[JISI MMPOBCACHUA TCKYHICI'O W HTOIOBOI'0 KOHTPOJA HMCHOJB3YIOTCA CICAYIOIUME OLCHOYHLIC

cpeacTBa: IMCbMCHHLIC JOMAIIHUEC 3aJaHUs 110 BOIIPpOCaM, TCCTOBBIC 3aJaHH s, TIOATIOTOBKA IMTPE3CHTAIUH.

®opma npoBeIeHNS UTOTOBOTO dK3aMEeHa — yCTHas. Pe3ynpTupyroias 3K3aMeHallMOHHAsl OLICHKA
omnpeaensiercs B coorBeTcTBUM ¢ [lonoxxennem COI'Y o 6amibHO-pEUTUHIOBOM CCTEME OLIEHKH 3HAHUM
CTY/IEHTOB.

BAJUVIBHAA CTPYKTYPA OHEHKHA

Makec.
MuH. koJ- KOJI-B
®opmMa KOHTPOJIs BO GAJLIOB 01"BO
0aJJ10B
Texyujas oyenxa CTyJCHTA B TEUCHUE 1-8 HENETN COCTOUT H3: 0 20
1-a pybesicnasa nucomeHnas KOHMPOIbHAA padoma (KomMnslomepHoe 0 15
mecmupoeanue) - 9-as Helens ceMecTpa
Texywaa oyenka crynenta B Teuenue 10-17 Henenu coCTOUT U3: 0 20
2-3 pybexcHas nuCbMeHHA KOHMPOIbHAA paboma (KomMnviomepHoe 0 15
mecmupoeanue) - 18-as Heynens cemecrpa
Hmozo
0 70
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TIOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHILIMI

PU3UKA

®IOC 04.03.01 - 6axanaspuar no Hanpasjenuio noarorosku 04.03.01 Xumus

Hean AucHUNIMHBI

(DOpMI/IpOBaTb LEJIBHOC IMPEACTABICHUE O IIPOLECCaxX M SABJICHUAX, IIPOUCXOIANINX B HEKUBOM M YKHBOM IIpHUpoac,
Hay‘-IHHﬁ cIIoco0 MBINUJICHUA, YMCHHC BHJACTH CCTCCTBCHHOHAYYHOC COACPIKAHUC HpO6JI€M, BO3HHKAKIIUX B
HpaKTH‘ICCKOﬁ JCATCIIBHOCTH CIICHMAINCTA.

3agaun

- OBJIaJICHWE HaBBIKAMHM CTAaBUTh LM, 33Ja4d U OINPEACTATh METOAbl M3YyUeHHUs KaxJoro paszaena kypca «OOmein
(U3MKN» U BCETO MPEIMETA B IIEIIOM.

- 03HaKOMJICHHE 11€JIOCTHOM CUCTEMOM 3HaHUM, (HOPMUPYIOIINX PUIUUECKYIO KAPTUHY OKPYKAIOIIET0 MHUpA.

- U3y4eHue PU3NIECKUX 3aKOHOB U TEOPUH C IPUMEHEHUEM aJIeKBaTHOTO MAaTEeMaTHIECKOTO arapara, KOJIHYEeCTBEHHOTO
OIMCaHUs CBOICTB MOJICNIbHBIX CUCTEM.

- CTPOUTH (PU3UYECKHIE MOJICITN M PEeIIaTh KOHKPETHBIC 331a4H 3a/IaHHON CTETIEHH CIIOKHOCTH.

- CaMOCTOSTEIbHO CTAaBUThH LIENU JACATEIbHOCTHU U IJIAHUPOBATH CIIOCOOBI MX JOCTUKCHHUS

- OBJaJICHHE HAaBBIKAMH HM3MEPATh C OIpPENEJICHHOW TOYHOCTHIO Da3NU4YHbIe (DU3MUYECKHE BEITUYMHBI, ONPEACIThH
MOTPEIIHOCTH MPH MPSMBIX U KOCBEHHBIX H3MEPEHUSX.

B nporecce ocBoeHMS TaHHOM JUCHUTIIUHBI CTYACHT (GOPMUPYET U IEMOHCTPUPYET CIEYIONINE
001IeKYJIbTYPHBbIE U npodeccHoOHATbHbIEe KOMIICTEHINH

KOMIIETEHIINHU IlepeyeHb KOMIIOHEHTOB TexHosoruu dopma CryneHun ypoBHeil OcCBOeHUsI
HH | ®OPMYJINPOBKA (opMupoBaHHA | OLIEHOYHOI0 | KOMIIETCHUHH
AE cpeacTrsa
KC
OIT | CnocoGeH  NpUMEHATh  PAcCYEeTHO- | 3HATh: Jlekuuu, YO, IToporosBblii ypoBeHb:
K-3 | TCOPETUYECKUE METOBI IJId U3YyYCHHS | OCHOBHEIC MOHATHUSA | TPEHUHTIH, I, 3Haem:
CBOHICTB BENIECTB M MPOLECCOB C UX | hy3pku: DHU3NUECKOE KOHCYJIbTAIIH J/p, - COIMAJBHYIO 3HAUUMOCTh
ydactieMm HCTIOTIBSOBAHICM | e g u ¢usuueckue | npenoxasareneii; | K/p, (U3MKK KaK HAyKd M CBOEH
COBPEMCHHOU BOITHCIMTCIPHOM | gpiienms;, a Takoke MX Xa- | camocrositensHas | TJI Oynyueit mpodeccuu;
TOXTHICH. PaKTEpUCTUK — (PU3NYECKUX | paboTa CTYJEHTOB - MecTo (pU3MKH B CUCTEME
BEJIMYNH; €CTECTBEHHBIX HayK U B JKU3HU
- MOHATUM U3MEpEeHus YeJI0BEYECKOro 00IecTBa,
(UBUYECKUX BEITHYHH, TECHYIO B3aUMOCBSI3b (DU3UKHU C
CUCTEM ¢bu3nIecKux MaTEMaTHKOM;

21



BEJIMYMH, UX Pa3MEPHOCTH U
SIMHULl U3MEPECHHS;

- KJIaCCU(PUKAITUIO
IIOTPELIHOCTEN U3MEPEHUS
(bu3NYECKUX BEJIUYMH;
yMeTb:

- BBLACNATH KOHKPETHOE
dusuueckoe conepKaHue B
OPUKIAIHBIX  3aJa4ax |
UCIIOJIb30BAaTh ~ OCHOBHBIE
3aKOHBI (HU3UKU B mpodec-
CHOHAILHOM JESITCIIbHOCTH,
- TpPUMEHATh (QU3UYECKHe
3aKOHBI  JUIS  PCUICHUS
MPAKTUYECKHX 3a7ay.

IloBbIlIEHHBIH YPOBEHb:
3Haem:

- COLHUAIBbHYIO 3HAYUMOCTb
(U3MKN KaKk HAyKd M CBOEH
Oynymie mpodeccuu yuuTens
¢busuku;

- MecTO (PU3MKHU B CUCTEME
€CTECTBEHHBIX HaYK U B )KU3HU
YeJI0BEYECKOro 00I1eCcTBa,

- TECHYIO B3aUMOCBS3b (PU3HKH C
MaTeMaTHKOM;

- KJaccu(uKanuio
HOrPEIIHOCTEN U3MEpPEHHUSI
(U3NYECKUX BETUYMH.

ymeem:

- IPUMEHSATH (PU3HUECKUE

BJIA/IETh. 3aKOHBI JIJIs1 PEILICHUS
- METOA0JIOTHEN IIPaKTUYECKHX 3a/]1a4.
OpraHu3aluy, IUIaHUpOBa- enadeem:
HUS, IIPOBEJICHUS - METOJI0JIOTMEN OpraHU3allNH,
u3MepeHuit 1 00paboTKU IUTAHUPOBAHMSL, TPOBEICHUS
pe3ynbTaTOB n3MepeHuil 1 00paboTKu
AKCIEPUMEHTAIbHBIX pE3yJIBTaTOB
HUCCIIETOBAHUN. AKCIEPUMEHTATbHBIX
UCCIIEIOBAHNM.
OIl | Cioco6eH mIaHupoBaTh PaboOThI 3HATH: Jlexuun, YO, IMoporoBelii ypoBeHb:
K-4 | xumu4eckoil HalpaBJIEHHOCTH, - Hay4YHBIC OCHOBBI | TPDEHUHIH, I, 3naem.
o0OpabarbIBaTh U Qu3n9IecKnX, XUMHUYECKHX, | CUTyalMOHHBIE /p, OCHOBHBIE TIOJIOXKEHHUS, METOIbl U
MHTEPIPETUPOBATD TIOJTYYEHHBIE pu3HKO-XUMHUYECKHX ¥ | 3aj1auH, K/p, 3aKOHbI CCTCCTBCHHOHAYHBIX
pPEe3yJIbTaThI C UCIOJb30BAHUEM OMOJIOTMYECKUX ~ METOJOB | KOHCYJIbTALMU T gﬁgﬁzﬁﬁf (MaTemaTuiH, QusKy,
TEOPETUUYECKUX 3HAHUU U A1 I/IHCprMeHTaHLHOIzd MIPEIOJaBaTENEH; ymeem: ’
MNPAKTAYCCKNX HABBIKOB PCIICHUS OLCHKH MOKa3aTCJICH | caMOCTOsTECIIbHAs _ TPUMEHSITH JOCTIDKEHHS

MaTeMaTHUYECKUX U PU3NICCKUX
3a1ad.

U3MEPEHUM B ITPAKTUYECKOU
JIeATEIbHOCTH;

YMeTh:

- HCIONb30BaTh (puznyec-

paboTa CTy/IeHTOB

C€CTCCTBCHHOHAYYHbIX JUCHUIUINH
AJId OpraHu3alnu XUMHUYCCKHUX U
TEXHOJIOTMYECKUX MPOIECCOB;
BJIaJCCT:
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KHe, XUMHUYeCKHe, (Pu3nKo-

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

BJIA/IETh. - METOIOJIOTHEH
OpraHu3aly, IIaHUPOBa-
HUSI, IPOBEICHUS
u3MepeHuit u 00paboTKU
pE3yJIbTaToB
AKCIIEPUMEHTATBHBIX

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

IloBbllICHHBIN YPOBEHb:

3Haem:

- OCHOBHEBIE IOJIOKEHUSI, METOBI U
3aKOHBI €CTECTBECHHOHAYYHBIX
TUCITATIINH (MaTeMaTHKH, (HU3UKH,
XUMHH, OWOJNIOTHM H  JPYTHUX
CMEKHBIX JUCIIMILINH),
HEOO0XO0IUMBIE IS
MpoeCCHOHANBHON TeATEbHOCTH;
ymeem:

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

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

YK-

Crioco0eH  OCYIIECTBISATh  ITOWCK,
KpUTUYECKUA  aHaIM3 U CHUHTE3
uHGOpPMAIUH, TPUMEHSITh CUCTEMHBIN
MOJX0JT JUISl PEIICHUs] MOCTaBJIECHHBIX
3a/1ad4.

3HATD:
- OCHOBHBIE IIOHSATHA |
METOIBl MAaTEMATUYECKHX U
€CTECTBEHHO HAYYIHBIX
JUCHUIUIMH B 00BeMme,
HE00XO0INMOM TUTS
npodeccuoHaNBHOMI
JIESITEIILHOCTH;

- HAY4YHBIC OCHOBBI

Jlexum,
TPEHUHTH,
CUTYyaIlMOHHbIE
3aJ1a4H,
KOHCYJIbTAIIMHI
MpEINoaBaTeei;
CaMOCTOSATCIbLHAS
paboTa cTy/IeHTOB

YO,

H/p,
K/p,

Th

IoporoBblii ypoBeHb:

3Haem.

- OCHOBHBIE ITOJIOKEHUS, METOIBI U
3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILTUH (MaTeMaTuku, (pU3UKH,
XUMHH, OWOJIOTUM H  JAPYTuX
CMEKHBIX JUCIIUILINH),
HCIIOJTb3yEeMBbIe B
npoeccHoHaIbHON NEATENbHOCTH;
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(GU3NYECKUX, XUMUYECKUX, nadeem:
q)HSHKO-XI/IMI/I‘-ICCKI/IX u - CIIOCOOHOCTBIO MPUMCHATH
6I/IOHOFI/ILICCKI/IX METOZIOB AOCTHXKCHHA C€CTCCTBCHHOHAYYHBIX
ISt MHCTPYMEHTATBHOI OUCHUIUIAH OIS OpraHu3al[iu
OLIEHKH HOKa?)aTeHeﬁ TeXHOJ'IOFI/ILIeCI.(JI/IX IIpOLIECCOB;
N N IMoBbIlIeHHBII YPOBEHb:

U3MEPEHUIA B MPAKTUYECKON

3Haem:

eATEIbHOCTH;
A ’ - MecTO (DU3HMKH B CHCTEME
MeTh!

y €CTECTBEHHBIX HAYK U B )KU3HU
- MCIIOJIB30BATh

YEII0BEYECKOro 00IIeCTBa,
MaTeMaTHYeCKHe u

TECHYIO B3aUMOCBSI3b (DU3HKH C
€CTECTBCHHOHAYYHBIC .

MaTEeMaTHKOI;
METOABl ISl pelleHus yteem:
TEXHOJIOTHYECKHX 3a/1a4; . npuMmensTe  dusHuecKwe,
" HCIOJIB30BATE XUMHYECKHE, dusuko-
busnueckue,  xummieckue, XAMUYECKHE U OHOIOTHYECKUE
(usnro-xumuyeckne 1 METOIBl KaK HMHCTPYMEHT B
OUOJIOTUYECKUE METOJIBI KaK NPOdECCHORATBHON
MHCTPYMCHT . B JEATENLHOCTH;
PO eCCHOHATBHOM —enadeen.
ACATCIIBHOCTH, - METOIOJIOIHEN OpraHu3allky,
BJANETD. - MCTOAOJIOTNCH TUTAHUPOBAHHSI, IPOBEICHUSI
OpraHu3allny, IIaHUPOBa- W3MeperHii 1 06paboTKH
HUsI, IPOBEICHHS PE3yIBTATOB
U3MepeHuil u 00paboTKu SKCIICPUMEHTAIBHBIX
pe3yIbTaTOB HCCIIEIOBAHUM.
9KCIIEPUMEHTATBHBIX
UCCIIEIOBAHUMN.

®opMa OLEHOYHOI0 CpPeACTBA: YCTHBIM ompoc Ha cemMuHapckoM 3aHsatuu (YO), nokiaa Ha ceMuHapckoMm 3aHsATuu (/l), BbIONHEHHE
nabopaTopHbIx padort (JI/p), kouTponsHas pabora (K/p), TectupoBanue B cucteme AucTaHIMOHHOTO 00yuenus (T/1).
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8.1. Texkyuuii, NpoMeKyTOUYHbIN KOHTPOJIb 3HAHUH CTY/IEeHTOB

Ilepeuenb BonpocoB st 1 pyOeskHOl aTTecTaluM (ATTECTAIMOHHAS MMChbMEHHAsI KOHTPOJIbHAsI

pador

RO ~NOR~wNE

21

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

a) Mo JucHuIInHe «Pu3uKay

MexaHnndeckoe JBHKEHUE.

CKOpOCTh U yCKOpEHUE.

[ToctynarenbHoe 1BUKEHUE TBEPAOTO TEA.

JIBrb>kKeHHE MaTepUaIbHON TOYKH BIOJb KPUBOJIMHEHHON TPACKTOPUH.
NHuTtepHanmoHanbHble CUCTEMBI OTCUETA. 3aKOH UHEPLIUH.
Cuna u macca. Bropoii 3akon HerotoHa.

Tpernii 3akoH HproTOHA.

Cuuia TsKecTH U Bec.

Yupyrue cuisl.

Cuna TpeHus.

3aKOH COXpaHEHMs UMITYJIbCA.

Kunernueckas sneprus u padota.

[ToTennmanpHas sHEprus. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUH.
MOMEHT CHUIIBL.

3aKOH COXpaHEHHS] MOMEHTa UMITYJIbCA.

KunemaTtuka BpamaTeabHOT0O ABUKEHUS.

[1nockoe ABM>KEHKE TBEPIOTO TENa.

JIBrKeHue LeHTpa Macc TBEPAOIO Tena.

Bpamenue tBepaoro rema BOKpyr HENOABUKHOMN OCH.
MoMEHT uHepIUH.

. Kunernueckas sHepruu BpamaTeIbHOTO JIBHXKCHHUS.

Ilepedyens BonpocoB A5 2 py0eKHOH aTTecTaluM (ATTeCTAIMOHHAS
NMCbMEHHAasi KOHTPOJIbHAS padoTa) no aucuuiinae «Pusukay

Bbaoxk 1.

RRpoOoo~NoOR~wNE

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

DNEeKTPUYECKU 3apsii U €ro CBOMCTBA

B3aumogeiictBue 3apsanoB. 3akon Kynona.
Dnektpuueckoe nose. HanpskeHHOCTh 1oJid.
Cynepnosunus nozeit. [lone gumornsi.

JIunun HanpspkeHHOCTH. [loTOK BekTOpa HanpsbkeHHocTH. Teopema ["aycca.
PaboTa cuit anexkTpocTaTuuecKkoro mossi.

[Torenuuan.

[Tone GeckoHEUHOM OJTHOPOHO 3aPSHKEHHOM TITIOCKOCTH.
[Tone nByX pa3sHOMMEHHO 3apsHKEHHBIX TIIOCKOCTEH.
[TonsipaBIEe U HEMOJISIPHBIE MOJICKYJIBI.

[Honsipu3zanus qU3IEKTPUKOB.

Cuiibl, IEWCTBYIONIME HA 3aps/l B TUDIIEKTPUKE.
CerHeTosneKTpuKH.

[TpoBOIHHK BO BHEITHEM AJIEKTPUYECKOM IIOJIE.
DNEeKTPOEMKOCTb.

Konnencaropst.

[locnenoBarenbHOE COEIMHEHHE KOHIEHCATOPOB.
[TapaniensHoe coelMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHIEHCATOpA.



20.
21.
22.
23.
24,
25.
26.
27.

OHeprust 3MeKTPOCTaTUYECKOTO TOJISL.
ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK.
DNeKTpOABMKYILAs CUJIA.

3axoH Oma. ConpoTHBIIEHNE IPOBOHUKOB.
[TepBoe npasmino Kupxroda.

Bropoe npasuino Kupxroda.

MontHocTh TOKa.

3akon Jlxoyns-Jlenua.

Baok 2.

© N WNRE

e el el el o e
© O ~NO U WNEREO

MakcuManbHOE KOJUYECTBO 0alIOB 110 KaXJ0i TemMe YKa3aHO B qu6HO'MCT0III/I‘-ICCKOI\/II KapTe.

B3anMomelricTBuE TOKOB.

MarauTHog II0JI€.

3akon buo-Caapa-Jlamnaca.

MarauTHoOe I10JI€ B BEIIIECTBE.

Teopema ['aycca 11 BEKTOpa MarHUTHOW MHIYKIIMH.
HarmnpskeHHOCTh MarHUTHOTO TIOJIS.

3akoH Amnepa.

Cuna Jlopenua.

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

. SIBIEeHUE SIIEKTPOMAarHUTHOW MHIYKIIUH.
. Toxn ®@yko. SIBneHne CaMOMHAYKIIUH.

. DHeprus MarHUTHOT'O TOJIS.

. IIpupona HOocuTENEH TOKA B METALIAX.

. ucconuanus MOJIEKyJ B pacTBOpPax.

. DIIEKTPOIU3.

. Ilepssrii 3akoH Dapazes.

. Bropoii 3akon ®apanes.

. Bunel razoBoro paspsiaa.

8.2.1. Kputepuu (opMupoBaHuUs OLIEHOK.

IToaroroBka coo01eHUi AJIs BBICTYIUVICHUA HA CEMUHapeE:

1. COO6H.ICHI/IC COOTBCTCTBYCT HpeI[JIO)KCHHOﬁ TEMEC, UMCCT BCTYINICHUC, OCHOBHYIO YaCTb

u 3aKiroueHe — 1 0.

2. Tema packpbITa MOJHOCTBIO, CTYJEHT MPOAEMOHCTPUPOBAI CITIOCOOHOCTD

aHAJIM3UPOBATh pPa3HbIE TOUKH 3peHUs — 2 0.
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8.2.2. OueHuBaHUe 0TBETA CTY/AEHTAa Ha JK3aMeHe (3aueTe)

Xapakmepucmuka omeema

oannvl

JlaH ToJIHBIM, pa3BEpHYTHIM OTBET HA MOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
MPOSIBIISIONIASICS B CBOOOAHOM OMEPUPOBAHUM MOHSITUSIMH, YMEHUU
BBIJICIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE €ro IMpH3HAKH,
OPUYMHHO-CICICTBEHHbIE  CBSI3W.  3HaHMe 00  oOBeKTe
JNEMOHCTpHUpYyeTcs Ha (poHE MOHMMAaHHS €ro B CUCTEeME JaHHOU
HayKd W MEXIUCHUIUTMHAPHBIX cBszed. OTBerT opmynupyercs B
TEPMHHAX HAYKH, JTJOTHYEH.

26-30

JlaH TOJIHBIM, pa3BEpHYTHIM OTBET HAa MOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HaHHBIX 3HaHWA 00 O0OBeKTe,
JIOKA3aTENbHO PACKPBITHl OCHOBHBIE IOJIOKEHHUS TEMBI, B OTBETE
MIPOCIICKUBACTCS YyeTKas CTPYKTYpa, JIOTUYECKas
MOCIIE0BATENbHOCTh, OTPAKAIOIIAs CYHIIHOCTh PAaCKPBIBAEMBIX
MIOHSITHIA, TEOPHUH, SBIICHUH. 3HAHUE 00 OOBEKTE EMOHCTPUPYETCSI
Ha (QoHE TOHMMaHUS €ro B CHCTeME JaHHOW HAyKH U
MEXIUCIUTUIMHAPHBIX  CBsize. OTBET W3JI0KEH JIUTEPATYPHBIM
A3BIKOM B T€pPMHUHAX Haykd. MOTyT OBITh TOIMYIIEHBI HEJOYEThl B
ompeeNeHUN MIOHSITUH, UCIIPaBJICHHBIC CTYJICHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.

21-25

JlaH TMOJIHBIM, HO HEJOCTATOYHO IIOCJEIOBATEIbHBIN OTBET Ha
MIOCTaBJIEHHBIM BONPOC, HO MPHU 3TOM IOKA3aHO YMEHHUE BBIIACIIUTH
CYIIECTBEHHbIE M HECYIIECTBEHHBIC TMPU3HAKK U MNPUYUHHO-
ClelCTBeHHbIE CBs3M. OTBET JIOTMYEH W H3JI0KEH B TEpPMHHaX
Hayku. Moryt ObIThb AomyiieHbl 1—2 omuOKH B ONpenesieHUun
OCHOBHBIX IIOHATHH, KOTOpBIE CTYIEHT 3aTPYIAHSAETCS HUCIPABUTh
CaMOCTOSITEIJIBHO.

16-20

JlaH HeZOCTaTOYHO NOJHBIM M HEJOCTATOYHO PAa3BEPHYTHIH OTBET.
Jloruka M mMOCIENOBATEIbHOCTh M3JI0KEHUS HWMEIOT HapyIIEHUS.
JonymieHsl OmMMOKM B PACKPBITUM TOHATHH, YNOTpeOIeHUH
TepMHHOB. CTyIEeHT HE CIOocOOEH CaMOCTOSITENbHO BBIJICINUTh
CYLIECTBEHHBIE M HECYIIECTBEHHbIE IPU3HAKM U IPUYHUHHO-
cinencTBeHHble  cBsi3U.  CTyAEHT MOXET KOHKPETU3HPOBATh
0000IIeHHbBIE 3HAHMS, JOKa3aB Ha INpUMepax WX OCHOBHBIE
M10JIO’KEHHUS TOJILKO C IIOMOIIBIO PENOaBATENs.

11-15

JlaH HENoJIHBIM OTBET, JIOTMKA U IMOCIEA0BATEIIBHOCTD U3JI0KECHUS
UMEIOT CYIIECTBEHHbIE HapylleHus. JlomyiieHsl rpyoOble OIMOKH
P OINPENEJICHUN CYIIHOCTH PACKPBIBAEMBIX MOHSITHH, TEOPHH,
ABJICHUH, BCIEACTBUE HEITOHUMAHUS CTYJEHTOM HX CYILECTBEHHBIX
U HECYIIECTBEHHBIX NPU3HAKOB U CBA3EH. B 0oTBETE OTCYTCTBYIOT
BBIBOJIBI.  YMEHHE  PacKpbiTh  KOHKPETHbIE  MPOSBICHUS
0000IIeHHBIX 3HAHUH HE OKA3aHo.

06-10

JlaH HEnmoNHBIA OTBET, MPEICTABISIONINI CO00M pa3po3HEHHBIC
3HaHUS 1O TEME BOMPOCAa C CYIIECTBEHHBIMH OIMMOKAMH B
onpeaeneHusx. l[IpucyrcTByror QparMeHTapHOCTb, HETOTUYHOCTH
n3noxeHus. CTyICHT HE OCO3HAET CBSI3b JJAHHOTO MOHSTHSI, TEOPHH,
SBIIEHUSI C JPYTUMU OOBEKTAMU JUCHUIUIHHBL OTCYTCTBYIOT

1-05
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BBIBOJIbI, KOHKPETH3alMs M JI0KA3aTEeJIbHOCTh W3JI0KEHUA. Peub
HerpaMoTHas. JlOMOJHUTENbHBIE W YTOYHAIOUIME  BOIPOCHI
MPENOJABATENs] HE NPUBOIAT K KOPPEKLUHUH OTBETa CTYJIECHTa HE
TOJBKO Ha IIOCTaBJICHHBIM BOMPOC, HO M Ha JAPYrde BOIPOCHI
JUCITUIIIINHEI.

He ITIOJIYYCHBI OTBETHI 110 0a30BEIM BOIIpoCaM JUCHUITIIMHBI. 0

PesynbTupyromas oleHka onpenensercs B cooTBeTcTBuH ¢ Ilonoxxenuem o
0aJIIbHO-PEUTHHTOBOW CHCTEME OLICHKH 3HAaHUI CTYJCHTOB.

8.3.1. lIpakTHyeckue 3aHATHA

[IpakTryeckue u 1adOpaTOpHBIC 3aHATHS TPU3BAHBI HAYUYUTH CTYJICHTa CAMOCTOSATENBHO paboTaTh
C IUTEpaTypoil, aHATM3UPOBATh TOCTABJICHHYIO 33/1a4y C TOUKH 3pPEHHS COBPEMEHHOM (pU3MKH.

Lenpro 1abOpaTOPHBIX 3aHATUH TS CTYIEHTOB, IPUCTYNAOIINX K U3yYSHHIO Kypca, siBistercs: 1)
3HAaKOMCTBO C 0a30BbIMM IMOHATHUAMHU Kypca; 2) MpHOOpETeHHE HaBBIKOB paOOThI C M3MEPUTEIbHBIMU
npubopamu; 3) BEIpaOOTKa YMEHHUSI CAMOCTOSTEIEHO TPOBOJUTH SKCIIEPUMEHT; 4) OBJIaIETh METOIUKAMHU
u3MepeHus: GU3NUYECKUX BETHUUH.

Kpurepuu onenku: bamipHas CTpyKTypa OLIEHKHM paclucaHa B yueOHO-METOAUYEeCKOM kapre. PyOexHas
aTTecTalys MPOBOJUTCS B BHUJIE KOMIIBIOTEPHOIo TecTupoBaHMs. Kaxplil TecT copepxut 15 BompocoB
(Bec kaxxoro Borpoca -1 6amn).

8.3.2.Bomnpocskl K J1a00paTOPpHBLIM PadoTaM Mo MeXaHHKe.
Ne 1. MerpoJiornyeckasi arrecTaliusi MeTOAUKHA U3MeEpPEeHUs1 TUHEHHBIX pa3MepoB TeJl. Y4eT
CHCTEeMATHYeCKOIl 1 HHCTPYMEHTAJIbHOM NOrpelHoCcTeil.
1.1. HapucoBaTh J1Be cXeMbl H3MEPEHHI, UCTIOIb30BaHHbIE B paboTe, MOANUCATh UX
Ha3BaHue. KakoBa MeToauyecKas MOrpeurHoCcTh B KAKI0M U3 cxeM (BBIBOJ (hopmyi).
1.2. 3anucatb (popMysbl CpeAHEKBAIPATUYHOMN MOTPEUTHOCTH U IOBEPUTEILHOTO HHTEpBAJIa
1 00beMa.
1.3. Kak onpenensiercst abCOMOTHAs! TOTPELIHOCTH?
1.4. JlaTe onpeneneHre CUCTEMAaTUYECKUX U CITyJailHBIX MTOTPEITHOCTEMH.

Ne 2. M3yuyeHue 3aKOHOB NPSAMOJIMHEHHOI0 IBMKEHHUS B N10JI€ TS’KECTH HA MAallIUHe
ATByna.

2.1. 3anucarb cucteMy ypaBHEHUN ABU)KEHUS, BBIBECTH (POPMYITY AJis BBIUUCICHUS
YCKOpEHUs! CBOOOHOI0 MaJieHNs ¢ y4eTOM MOMEeHTa uHepuuu 01oka. (Hapucosats cxemy).
2.2. BriBecTu BbIpak€HHE JUIsl MOMEHTAa MHEPLUU IMcKa Macchl M U paauyca R
OTHOCHUTEJIBHO OCH, IPOXOAIIEN Yepe3 LIEHTP AUCKA IEPIIEHAUKYIISIPHO €T0 IIOBEPXHOCTH.

Ne 3. Masithuk MakcseJuia.

3.1. 3anucarb cucTeMy ypaBHEHUN JBH)KEHUS, BBIBECTU pabouyto GopMyIty st
BBIUMCJICHUS] MOMEHTA MHEPLIUM MAATHHKA 10 pe3ysbTaraM onbiTa. (Hapucosate cxemy).
3.2. 3anucarhb U NOSICHUTDH BBIPAKEHUE ISl TEOPETUYECKOTO BHIYMCICHUS MOMEHTA
MHEpLMHU MasiTHUKa Makcsena.

3.3. 3anucarb 3aKOH COXpaHEHHs SHEPTUHU U BBIBECTU (DOPMYITY JJISl €T0 MPOBEPKH.

Ne 4. M3yuenune KoJ1e0aHNH MATEMAaTHYECKOT0 U (PU3MYECKOI0 MASITHUKOB.
4.1. BeiBectu opmyity A neproaa KouedaHui MaTeMaTu4ecKoro MasiTHUKA.
4.2. BeiBectu (hopmyiy aist nepuojaa KojaeOaHui GU3NYECKOro MasTHHKA.
4.3. JlaTp orpeieieHue PUBEICHHOMN JJIMHBI U IIEHTpa KayaH!us (PU3NIECKOr0 MassTHUKA.
28



Ne 5. Onpenesnenne MOMeHTAa HHEPUUH TBEPABIX TeJ METOA0M KPYTHIbHBIX
KoJIeOaHMd.

5.1. BeiBectu dopMyity s onpeieICHUs] MOMEHTa HHEPIUU TBEPOro Teja Yepe3 ero
nepuoJi KoneOaHuii.

5.2. JlaTb omnpeiesieHre IriIaBHbIX OCEH MHEPLIMH Tella.

5.3. Uemy paBeH MOMEHT HHEPLUH Ky0a OTHOCUTEIBHO OCH, TPOXOASAIICH Yepe3 OJJHO U3 ero

pebep.
Macca kyb6a M, ctopoHa — a.
5.4. JlaTb ompeesieHHe TEH30pa HHEPITUH TeJla, 3amucaTh ero o0 BU/I.

Ne 6. U3yueHue 3aKOHOB BpaliaTeJibHOT0 ABUKeHHsI HA MasiTHUKe O0epOeka.
6.1. 3anmcarh cucTeMy ypaBHEHUI ABWKeHUs Uit MasitHuka O6epOeka. (Hapucosars
cXemy).

6.2. ChopmynupoBars Teopemy lllteiinepa.

6.3. 3anucarb 1 000CHOBAThH BBIpAXKEHHE ISl MOMEHTa HHepIuu MasTHrka ObepOeka.

Ne. 7. U3yvyeHnne TpeHHs PU KA4YeHUN HA HAKJIOHHOM MasiTHMKe.

7.1. Jlath onpenenenue ko3 dunnenta TpeHus kaueHUs U KodPpPuireHTa TpeHus
CKOJIb)KCHHSI.

7.2. BeiBectu pabouyro Gpopmyiy s KodQpHUIMEeHTa TPEHUST KaYeHusI.

Ne. 8. UccienoBanue cTOJIKHOBEHUS IAPOB.

8.1. Matb onpenenenue kKodQpGuueHTa BOCCTAHOBICHUS.

8.2. BriBecTH BbIpa)keHUE ISl CKOPOCTH IIapa Yepe3 yroyi OTKIOHEHUSI.

8.3. BriBecTu BhIpaxkeHHE Ui MOTEHIIMATBHOM SHEPTUH 1e(hOPMALIUU U CHIIBI YIPYTOTrO
yzapa yepe3 yroj OTKJIOHEHHUS.

Ne. 9. OnpenesieHue CKOPOCTH M0JIETa CHAPSAA METOI0M KPYTHJIBLHOTO
0aUTMCTHYECKOT0 MAsITHUKA.

9.1. lath onpeneneHre MOMEHTa UMITYJIbCa YaCTHUIIbI (HApUCOBATh MPUMED, YKa3aTh
HaIpaBJIeHHUE BEKTOPOB.)

9.2. 3ammcaTh MOMEHT UMITYJIbCA OJJHOPOJIHOTO CTEP KHsI Macchl M u anuHsI L,
BPAIIAIOIIETrOCs C YIIIOBOW CKOPOCTHIO (® OTHOCHTEIBHO OCH, TPOXOJIAIICH Yepe3 OIMH U3
€ro KOHIIOB U MEePIEHIUKYISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyro ¢hopmymy sl CKOPOCTH IYIIH.

Ne 10. U3y4yeHue BbIHYKIEHHOI NpelecCMy THPOCKOIIA.

10.1. Yto Takoe rupockonudeckuii apdext?
10.2. BeiBecTr popmMyy TSl yTIIOBOW CKOPOCTH MPEIECCHH.

Ne 11. TouyHoe B3BelIMBaHHUE.

11.1. HapucoBaTh 1 3anMcaTh COCTABIISIOIINE CHIIBI TSDKECTH.
11.2. JlaTe onpeneneHne 4yBCTBUTENBHOCTH AHATUTUYECKHUX BECOB.

11.3. BeiBecTu BbIpakeHUE JJIs1 9yBCTBUTEIBHOCTH BECOB YEPE3 yroJl u3ruda Kopomseicia 3.
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8.3.3. [IpuMepHbIii nepevyeHb TecTOB Uisl 1 pydexkHoi aTTecTauuu (ATTEeCTAIMOHHAS
NUCHbMEHHAs] KOHTPOJIbHAS PadoTa) no aucuuiinie «Ousukay»

Yro uzydaer Gpusuka?

[Tpupony B3auMoaeHCTBHS (HU3HUECKHUX TEIl
CaoiicTBa MaTepuu.

CoiicTBa MaTtepuu 1 (OPMBI €€ JTBIKCHHS

Yro Takoe ABMxeHue?

CBolicTBO MaTrepuu

CBOMCTBO MaTepHH U CIIOCOO €€ CyIEeCTBOBAHUS
Crioco0 ee cyIiecTBOBaHUS

HasoBuTe mocnenoBaTebHO 3Tambl (PU3NIECKOrO UCCIIEOBAHMUS:
Habnronenue — runoresa — 5KCIEPUMEHT — TEOPHS
HaGmonenne — runoresa - TeOpHs — SKCIEPHUMEHT
HaGntonenue — Teopus — runoTes3a — SKCIepUMeHT

Yro uzyvaer MmexaHuka?

3aKOHbBI ABHKEHUS

[Ipocreiimme GopMbI IBHKEHUS MaTCPUN

[TpyYMHEI TOTO WM UHOTO XapaKTepa JBMKCHUS Tella

Kunemaruka pemaer 3agauy:

Omnpenenenus CKOPOCTH Tela B JIt000il MOMEHT BpeMEeH!

OnpeneneHne KOOPAUHATHI Telia B JIF000H MOMEHT BpeMEHHU

+OrnpeneneHre CKOPOCTH TENa U €ro KOOPAUHATHI B TI000H MOMEHT BpEMEHU

Yro Takoe MaTepuanbHas TOuka?

Wneanu3upoBaHHOE TEIN0, UCIOJIB3YEMOE MPH PELIeHUH (PU3HUECKUX 3a7au

WneanusupoBaHHOE TENO, pa3MepaMH KOTOPOTO B YCIIOBHUSX JAaHHOM 3a7jaudl MOXKHO NpeHeOpedb
PeanbHO cymecTBytomee GU3N4ECKOE TENO

Yro coboii mpeacTaBisieT cucreMa orcyera?

[TpsMOYTONBbHYIO 1EKapTOBYIO CUCTEMY KOOPAMHAT

3TO cucTeMa, CBS3aHHAs C HEKUM TEJIOM, OTHOCHUTEIFHO KOTOPOTO MBI pacCMaTpUBaeM JIBUKECHUE
OHa coCcTOUT U3 Tejla 0TCUYETa, CBSI3aHHOM ¢ HUM MPSIMOYTOJIbHOM 1€KapTOBOM CUCTEMOM KOOpAMHAT U
npudopa, MO3BOJISAIONIET0 BECTH OTCYET BPEMEHU

B kakux ciayyasx 4MclIeHHOE 3HaUY€HUE MYTH U MOJTYJIb TepEeMEIIEeHHUs COBIAIAI0T?
Bcerna

B ciyuae, korga Teno ABUKETCS MO MPSIMOM JTMHUN

Hukorna

ITpobGexas 1o B3neTHOU nojoce paccrostHue B 1,1km, camoner npuoOpen ckopocts 110 m/c. Cunras
NBUKEHHE PaBHOYCKOPEHHBIM, OIIPEeIUTe BpeMsi pazoera.

10c

30c

+20c

JIBu>KeHHe IBYX BEJIOCUTIEANCTOB 3aJ]aHO ypaBHEHUsAMU: X1 = St, xo=150-10t. Onpenenute Bpems ux
BCTPEUH.
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10c
15¢
25¢

JIBrOKeHHEe IBYX BEIIOCUIICIUCTOR 33J1aHO YpaBHeHHMsIMU: X1 = St, Xxo=150-10t. Onpenenure KOOpAUHATY
MeCTa MX BCTPEUH.

45M OT Havasa JBWKEHUS TIEPBOTO BEIOCHIICIICTA

50M oT Havasa IBMXKEHUS TIEPBOTO BEIOCUTICANCTA

15M oT Havana IBUKECHUS TIEPBOTO BEJIOCUIICTUCTA

Kak HanpaBieH BEKTOp YIJIOBOM CKOPOCTH B CiIy4ae KPUBOJIMHEHHOIO ABHKCHUS?
ITo xacarenpHON K OKPYKHOCTH, 110 KOTOPOU IBUIKETCS TEJIO

Ero HampaBieHue onpenensercs «IpaBuioM OypaBuuKa

Bnons paguyca Kk HEHTPY OKPYKHOCTH

Bo ckonbpko pa3 nepuoa oopaiieHuss MUHYTHOM CTpesku 00JIbIlie TIepro/ia 00palieHus: CeKYHTHOM
CTpeKu?

B 2 paza

B 10 pa3

B 60 pa3

[Tpomomkute GOpMYIUPOBKY MEPBOTo 3akoHa HhIOTOHA: TETI0 COXpaHAET CBOK CKOPOCTh HEU3MEHHOIM,
ecIu

€To pacCMarpuBaTb OTHOCUTCIIbHO HHCPUHUAJIBHBIX CUCTEM OTCUYCTA, B KOTOPBIX HA HET'O HC HCﬁCTBymT
JPYTUE CUITBI MITH UX JICHCTBUS KOMIICHCUPYETCS

OHO ABUXKECTCA B SaMKHyTOﬁ CHUCTEMC

HUYTO HE MEIIACT €0 JBUKCHUIO

YckopeHue, KOTopoe IpUoOpeTaeT OHO TeN0, B3aUMOJIEHCTBYS C APYTUM TEJIOM, 3aBUCHUT:

TOJBKO OT CBOMCTBA TEJIa, BEI3LIBAIOIIETO B3aNMOICHCTBHE

TOJIBKO OT PACCTOSIHUSA MEXKy B3aUMOJICHCTBYIOIMMU TEJIAMU U CKOPOCTH UX OTHOCHUTEIIBHOTO
JIBHKEHHUS

OT CBOMCTB 3TOI'0 T€ja, OT CBOMCTBA TEJIA, BBI3BIBAIOLIETO B3AUMOJACHCTBUE OT PACCTOSHUSA MEKIY
B3aWMO/ICVCTBYIOIIMMU TEJAMUA U CKOPOCTH UX OTHOCHUTEIBHOTO JBUKECHUS

Macca nocTosiHHas cKajsipHasi BeIM4rHa (IpoAobKuTe (pasy)

BCErza

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

bapon Mionxray3eH yTBep:Kaajl, YTO BHITAIMI caM cebst u3 00J10Ta 3a BOJIOCH. BO3MOXHO 111 5T0?
Bo3MoxHO0, HO 00ABEHO

Bo3MoxHO mipH Onpe/IeIeHHBIX YCIOBHSX

HCEBO3MO>XXHO HUKOI'1a

Omnpenenure ycKopeHHe CBOOOTHOTO MaIeHUsI Ha BHICOTE PABHOW MOJIOBUHE pajnyca 3eMIIH.
0/2

4 9/9

29,

r7e § — yCKOpeHHe CBOOOHOTO MajieH!sl Ha TOBEPXHOCTU 3eMITU

Y ckopenue cBOOOTHOTO MaIeHUs 3aBUCUT
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OT PACCTOSTHUSI MEXKy IIEHTPOM 3eMJIM U MECTOM €T0 ONpeeeHHs, TeorpapuIecKOil MHUPOTHI
MECTHOCTH M IIJIOTHOCTH 3€MJIM B JAHHOM MECTE

OT reorpauuecKor MUPOTHI MECTHOCTH U PACCTOSIHUS MEXIY IIEHTPOM 3E€MJIM U MECTOM €T0
onpeeaeHus

SIBIISICTCS IIOCTOSTHHOM BEJTMYHMHOM

ITpon3BosHas OT UMITyJIbCa TEJa II0 BPEMEHHU paBHA F€OMETPUYECKOM cyMMe BCeX CHI,
JEUCTBYIOIUX Ha JaHHOE TeJI0. TO POPMYIHPOBKA

3aKOHa COXPaHEHUs UMITyJIbca

nepBoro 3akona Herorona

BTOpOro 3akoHa HeroToHa

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

16kr m/c

10xrm/c

0 xkrm/c

JIy1sl KakMX TeJI CIpaBeIMB 3aKOH BCEMUPHOTO TATOTCHHUS:

JUUIS BCEX TElI

JUIS TN, pa3Mephl KOTOPBIX 3HAUUTEIHHO MEHBIIIE PACCTOSHUS MEXKY HUMU
TOJILKO JIJIS IIJIAHET COJHEYHON CUCTEMBI

Cuna rpaBUTalHOHHOT'O BBaHMOHGﬁCTBHﬂ MCXKAY TCJIaMH MacCaMU I10 1 xr KaXZ10€ Ha paCCTOAHUU R
paBHa F. quy 6y,Z[CT paBHa CUJjia IrpaBUTAIIHOHHOI'O BSaHMOHCﬁCTBHﬂ MCKAY TCJIaMH MacCaMU 2Kru

KT, HAXOASAIIMMUCS HA TOM K€ paccTosHUHM R npyr ot apyra?
F

4F
2F

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

CUJIOW TPEHUS

CHJION CyXOro TPEHUs

Cuna, BO3HUKarOIIAsl P IBUKEHUU TBEPJIOTO TENa B KUAKOCTH, HA3bIBAETCS
CUJIOW BHYTPEHHETO TPEHUSA

CUJIOW KUJKOTO TPEHUS

CUJIOW TPEHUS

CHpaBCI[HI/IBLI 3aKkoHbI Hp10TOHA B cucteMax OTCUYCTa, CBA3aHHBIX C COJ'IHI_ICM?

Onu CIIpaBCAJIMBEI BCCT 1A

HCT, TaK KaK OTHOCHUTCJIIBHO COJ’IHLIB. IUTaHCEThI IBUKYTCA I1O KpHBOHHHeﬁHLIM TPACKTOPUAM
MOFyT BBITTOJIHATHCA ITPU OIMPECACIICHHBIX YCIOBUAX

B pesynprare 3amepa mTaHreHIMPKYJIEM JUIMHBI TPEAMETA MOJYUEHBI ciieayromue pe3yasrarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHO cpeaHee apuMeTHUECKOE 3HAYSHUE ATTMHBI 3TOTO
npeaMera?

11,07

11,05

11,06

32



B pe3ynbTaTe 3amepa mTaHreHIUPKYJIEM JJIMHBI PEeIMETa MOJIyYEHbI cieayronme pe3yabrarsl: 11,05
11,10 11,05 10,95 11,10 11,15. Yemy paBHa aOCONIIOTHAS MOTPEIIHOCTh H3MEPEHUN?

0,01

0,05

0,03

B pesynbpTaTe 3aMmepa mrTaHreHIMPKYJIEM JJIMHBI TPEAMETA IMOJIyUYeHBI clieyroniue pe3yabrarsl: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHO cpeaHee apudMETHICCKOE 3HAUYCHUE JTHHBI 3TOTO
npeaMera?

10,07

10,09

10,10

B pe3ynbrate 3amepa mTaHreHIUPKYIeM UTHHBI IPeIMeTa MOTYICeHBI clieayromue pe3yiabTarel: 10,05
10,10 10,15 9,95 10,15 10,10. Yemy paBHa aOCOIIOTHAS MOTPEIIHOCTD U3MEPCHUIA?

0,04

0,05

0,03

B pe3ynbrate 3amepa mTaHreHIUpKyIeM JUTMHBI IpeIMeTa MOoTy4YeHbl clieayomue pe3yiabTarsl: 11,15
11,10 11,05 10,95 11,15 11,10. Yemy paBHa aOcoJtOTHasI HOTPEITHOCTh U3MEPEHUM?

0,01

0,05

0,03

B pe3ynbrate 3amepa mTaHreHIUpKyIeM UTMHBI IpeIMeTa MOTy4YeHbl clieayomue pe3yiabTarsl: 11,15
11,10 11,05 11,25 11,15 11,10. Yemy paBHO cpeaHee apuMETHUSCKOE 3HAUCHUE JJIUHBI 3TOTO
npeaMera’?

11,13

11,05

11,15

B pesynbrare 3amepa mTaHTeHIIMPKYIEM JUTMHBI IPEAMETA MOTYyUEHBI clienytoue pe3yabrarsl: 11,15
11,10 11,05 11,25 11,10 11,15. Yemy paBHa aOcCoONIOTHAS MOTPEIIHOCTH H3MEPEHUN?

0,01

0,05

0,03

Teno, umeroniee 0ch BpallleHHs, HAXOIUTCS B PABHOBECHUH TOT/A,

KOT'JIa Ha HETO HE JECHCTBYIOT HUKAKUE CUJIbI

KOTJIa CHJIbI AE€MCTBYIOT, HO UX JIECTBUE CKOMIIEHCUPOBAHO

Korja anredpandeckas cyMMa MOMEHTOB BCEX CHJI, IEHCTBYIONIMX HA JaHHOE TENI0, paBHA HYJIIO

[Ipu nmpoBepke OCHOBHOI'O YPaBHEHUSI TMHAMUKYU BPALATEIbHOTO ABMKEHHUS U3MEHSIETCS MOMEHT CHUJIBI.
Yro aBisieTcs TUICYOM CHIIBI, CO3AI0NIel JaHHBIM MOMEHT?

JUTMHA HUTH

paauyc 010Ka, yepe3 KOTOPBIN MePEKUHYTa HUTh

paauyc nIKuBa

Kakum 06pa3zoM MOKHO H3MEHUTh MOMEHT CHJIBI B MasiTHuke O0epOeka?
W3MEHEHUEM MACChI TPy3a HA YallleyKe

3aMEHOM IIKMBa

W3MEHEHUEM MACChl TPy3a HA YallleuyKe U 3aMEHOM IIKUBa
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Uro o0mamaeT MOMEHTOM HHEpIHH B MasiTHUKEe O0epOeka?

Ipy3 Ha Yalike

BpAIIAIOIINECS TPY3bI HA CTEPKHSIX

B JJAHHOW yCTAHOBKE HET 3JICMEHTOB, 00JIaIAl0NUX MOMEHTOM UHEPIIUN

Kak M0’XHO U3MEHUTh MOMEHT UHEPITMHU B MasiTHUKe OOepOeka?
IIEPEMELLIEHUEM YETHIPEX I'PY30B BAOJb CTEPIKHEN

M3MEHEHUEM Tpy3a Ha Yyalleyke

3aMEHOM OJJHOTO IIKUBA IPYTUM

B kakux enguHunax uzMepsiercs yckopenue B cucreme CI1?
cm/c?

Mm/c
m/c?

1 HprOTOH — eIuHUIIa CHJIBI IIPEJICTABISIET COOO0M
Kr/m-c

Kr-M/c?

KI"M/C

1 HproTOH — eIuHUIIA CHJIBI IIPEJICTABISIET COOO0M
KI/M

+ Kr-M/c?

KI"M/C

1 HeroTOH — eTuHUIIA CHITBI TIPEICTABISIET COOO0M
KI/M

Kr-Mm/c?

Mm/c

B KakMX eMHHIIAX u3MepseTcs yckopenue B cucteme CH?
cm/c?

m/c?

+ m/c?

B kakux enuHunax uzmepsiercs yckopenue B cucreme CU?
cM/c

M/c
m/c?

[Ipu mpoBepke OCHOBHOT'O YpaBHEHUSI JUHAMUKH BPAILIATEIbHOTO ABUKEHUS U3MEHSAETCSI MOMEHT CHUJIBI.
Yro aBisieTcs TUICYOM CHIIBI, CO3AIONIei JTaHHBIM MOMEHT?

JUTMHA HUTH

nuameTp OJI0Ka, 4yepe3 KOTOPBIN MepeKuHyTa HUTh

paauyc mIKuBa

[Ipu nmpoBepke OCHOBHOI'O YPaBHEHUSI TMHAMUKHU BPAIATEIIbHOTO ABUKEHUS U3MEHSETCS MOMEHT CUJIBL.
Yro aBisieTcs TUICYOM CHIIBI, CO3AIONIei JTaHHBIM MOMEHT?

JIMaMETP HUTH

paauyc 6110Ka, yepe3 KOTOPHIN MePEKUHYTa HUTh

paauyc nIKuBa

34



Cuna, BO3HHKAIOIIAs MEXKAY TPYIIHUMHUCA TOBEPXHOCTSAMH TEJl, HA3bIBACTCS
CUJIOW TPEHUS KauCHHUsI

CHJIOH JKHJKOTO TPEHUS

CUJIOH CyXOro TpeHUs

Cuna, BO3HMKarOIIast IPH IBUKEHUU TBEPJOTO TENA B KUAKOCTH, HA3bIBAETCS
CWJION BHYTPEHHETO TPEHUS

CUJION KUJKOI'O TPEHUS

CHJION CyXOrO TpEHUs

CnpaBeuBbl 3akoHbl HbIOTOHA B cCTEMax OTcYeTa, CBsI3aHHbIX ¢ ConHieM?

Huxorna

Her, Tak kak otHocuTenbHO COJHIIA TIJIAHETHI ABUXKYTCSA 110 KPUBOJIMHEUHBIM TPACKTOPUSIM
MoryT BBINOJIHATHCS MIPH ONPEIECIECHHBIX YCIOBUAX

CrpaBeuiiBbI 3aK0HBI HpIOTOHA B cHCTeMax oTcueTa, CBsi3aHHbIX ¢ ComHIieM?

CripaBeUIMBEI B pa3HOE BpeMs rojia

HGT, TaK KaK OTHOCHUTCJIBHO COJIHHa IUIaHCThI IBUIKYTCA 11O KpHBOHHHeﬁHLIM TPACKTOPUAM
MOoOryT BBITIOIHATHLCS MTPU OMPEACTCHHBIX YCIOBHIX

YckopeHre cBOOOHOTO TaICHUS 3aBUCHT

OT PaCCTOSHUS MEXTy LIEHTPOM 3eMJI U MECTOM €r0 OIPEIeIICHUS, reorpaduuecKO IIHUPOTHI
MECTHOCTH U INIOTHOCTHU 3€MIIA B JAaHHOM MECTEC

OT reorpauyecKoi MUPOTHl MECTHOCTH M PACCTOSIHUSL MEKIY IICHTPOM 3e€MJIM U MECTOM €Tro
OIpeICTICHUS

OT BPEMEHH CYyTOK

ITpon3BosHas OT UMITyJIbCa TEJa IO BPEMEHHU paBHA F€OMETPUYECKOM cyMMe BCeX CHI,
NEHCTBYIONMX HA JaHHOE Tello. DTO GOpMYyIHUPOBKA

3aKOHA BCEMUPHOT'O TATOTEHHUS

nepBoro 3akoHa Herorona

BTOpOro 3akoHa HeloToHa

ITpon3BosiHas OT UMITyJIbCa TEJIa IO BPEMEHHU paBHA FeOMETPUYECKO cyMMe BCeX CHI,
JEMCTBYIOIUX Ha JaHHOE Teo. DT0 POopMyIUpOBKa

3aKOHA BCEMUPHOT'O TATOTEHUS

TpeThero 3akoHa HeroToHa

BTOpOro 3akoHa HeloToHa

8.3.4. Ilepeyennb BonpocoB A5 2 py0e:KHOM aTTecTAlMM (ATTeCTALIMOHHAS
NMHCbMEeHHAasi KOHTPOJILHAs padoTa) no Jucuuiiuge «Puznkay»

Bbaoxk 1.
28. DNeKTpUIEeCKHid 3apsisl M €ro CBOWCTBA
29. B3aumopeiictBue 3apsa0B. 3akoH Kynona.
30. DnekTpuyeckoe mose. HarpspkeHHOCTh OIS
31. Cynepno3unus nosuei. [lone aumosns.
32. JIunum HanpspkeHHocTH. [ToTok BekTopa HanpsbkeHHOCTH. Teopema ["aycca.
33. Pabora cuit 31eKTpoCcTaTHUECKOTO MOJIS.
34. Tlorenmmain.
35. [Tone OeCKOHEYHOM OHOPOAHO 3apsSKEHHOM MIIOCKOCTH.
36. [Tone MByX pa3HOMMEHHO 3apsHKEHHBIX IJIOCKOCTEH.
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37. IlonsipHBIE ¥ HEMOJIAPHBIC MOJICKYITHI.
38. [onspuzanus AUSIECKTPUKOB.
39. Cutbl, 1eHCTBYIOIIKE HA 3apsi/i B JUDJIEKTPHKE.
40. CerHETORIICKTPHUKH.
41. IIpoBOAHUK BO BHEUIHEM 3JIEKTPUUECKOM IOJI€.
42. DNeKTPOEMKOCTb.
43. KoHzieHCcaTOPBl.
44. TlocnenoBarenbHOE COCIMHEHHE KOHICHCATOPOB.
45. TlapanienbHoe COeTUHEHNE KOHIEHCATOPOB.
46. DHeprus 3apsHKEHHOTO KOHJIGHCATOPA.
47. DHeprus AJIeKTPOCTATUYECKOTO TMOJIA.
48. TToCTOSTHHBIH JEKTPUIECKUN TOK.
49. DNIeKTPOABMIKYIIAS CUJIA.
50. 3akon Oma. ConpoTuBIIeHNE TPOBOAHUKOB.
51. Ilepoe npaswmio Kupxroda.
52. Bropoe mpaBuio Kupxroga.
53. MouHoOCTh TOKA.
54. 3axon J[xoyns-Jlenna.
Baok 2.
20. BzaumoielicTBHE TOKOB.
21. MarauTHOE ToJIE.
22. 3akoH buo-Casapa-Jlamnaca.
23. MarauTHoe noJje B BEIECTBE.
24. Teopema ["aycca 1j1st BEeKTOpa MarHUTHOM WHYKITHH.
25. HanpspkeHHOCTh MAarHUTHOTO TIOJISL.
26. 3akoH Amrepa.
27. Cuna Jlopenra.
28. Pabora, coBepiiaemasi py MepeMenieHny TOKa B MArHUTHOM IIOJIE.
29. Knaccuukanus MarHeTHKOB.
30. SIBneHue PMEKTPOMArHUTHON UHTYKITHH.
31. Toxu ®Pyko. SIBneHne caMOMHIYKIINU.
32. DHeprust MarHUTHOTO MOJIS.
33. Ilpupoaa HOCUTENEH TOKA B METaJlIax.
34. [liucconmanusi MOJIEKYIN B pacTBOpax.
35. DiekTpoinus.
36. Ilepssrii 3akoH Dapajes.
37. Bropoii 3akon Dapanest.
38. Buabl ra3zoBoro paspsa.

8.3.2. IIpuMepHbIe TecThI A5 2 py0e:KHOH aTTecTAaluM (ATTECTALIMOHHAS MMCbMEHHAs
KOHTPOJIbHAs padoTa) o Aucuuninue «Puznka

JIBa MCTOYHHMKA HCITYCKAIOT 3JIEKTPOMATHUTHBIE BOJIHBI ¢ yacToToi 5¢10MT'1 ¢ onuHakoBbIMu
HavyanbHbIMU (pazamu. MunumMyM nnTepdepeHuu Oyner HabI0aThCs, €CTM MUHUMAaJIbHAs Pa3HOCTh
xofa OyaeT paBHa

0,3 MKkM

0,6 MKM

1 Mmxm



JIBa HICTOYHMKA UCITYCKAIOT AJEKTPOMATHUTHBIE BOJIHBI C YACTOTOM 5¢10%T'11 ¢ OTMHAKOBBIMHE
HavyanbHBIMH (pazamMu. MUHUMYM UHTEphEpeHIIUU OyAeT HAOMI0AaThCs, €CIM MUHUMAJIbHAS Pa3HOCTh
xoja Oyner paBHa

0,3 MKM

6 MKM

0.1 MxMm

JIBa HICTOYHHMKA UCITYCKAIOT AJIEKTPOMATrHUTHBIE BOJIHBI C YACTOTOM 5¢10%T'11 ¢ omMHAKOBBIMHU
HavyansHbIMH (pa3zamu. MunumMyM nnTepdepeHiun Oyner HabI0aThCs, €CITM MHHIMATbHAS Pa3HOCTh
xo/1a OyzieT paBHa

0,3 MKM

0,4 MKM

0,1 MM

JlazepHsblil 1y4 KpacHOro cBeTa najaeT Ha AudpakunoHHyro pemerky (50 wrpuxos Ha 1 mm). Ha akpane
HabmroAaeTcs cepys KpacHbIX IsATeH. Kakue n3MeHeHus Mpou30ilyT Ha SKpaHe IpU ee 3aMeHe Ha
npyryo audpakuuonnyro pemerky (100 mrpuxoB Ha 1 Mm)?

KapTHHA HE U3MEHUTCS

LEHTPAJIBHOE MATHO UCYE3HET, PACCTOSHUE MEK/Y OCTAJIbHBIMH CUMMETPUYHO PACIOI0KEHHBIMU
ISATHAMU YBEITHMUUTCS

LEHTPAJIBHOE MATHO HE CMECTUTCSA, PACCTOSIHUE MEXKAY OCTaIbHBIMU CUMMETPUYHO PACIIONIOKEHHBIMU
ISATHAMU YBEITHMUUTCS

JlazepHblii JIyd KpacHOTO CBETa MajaeT Ha qU(pakinoHHy0 pemeTky (40 mTpuxoB Ha 1 MMm). Ha skpane
Ha0JII0TaeTCs Cepusl KpacHBIX MATeH. Kakne n3aMeHeHus POU30HIYyT Ha dKpaHe MPH e 3aMCHE Ha
Ipyryto AudpakuoHHyo pemerky (80 mrpuxoB Ha 1 Mm)?

KapTUHA HE U3MECHUTCS

[[EHTPATBHOE MATHO UCYE3HET, PACCTOSHUE MEX]TY OCTAIbHBIMH CUMMETPHUYHO PACTIONOKEHHBIMH
MATHAMU YBEITUIHTCS

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

JlazepHsblil 1yd KpacHOTO cBeTa NajaeT Ha AudpakunoHHyro pemerky (40 mrpuxos Ha 1 mm). Ha akpane
HabmroaeTcs cepus KpacHbIX IsATeH. Kakue u3MeHeHus Mpou30i1yT Ha SKpaHe IIpU ee 3aMeHe Ha
Ipyryro audpakiuuoHHyro pemerky (80 mrpuxos Ha 1 Mmm)?

KapTUHA W3MEHUTCA

LEHTPAJIBLHOE MATHO UCYE3HET, PACCTOSHUE MEX/Ty OCTAIbHBIMU CUMMETPUYHO PaCIOI0KEHHBIMU
IIATHAMU YBEIUYUTCS

+1IEHTpaJIbHOE MATHO HE CMECTUTCSI, PACCTOSTHUE MEKY OCTAJIbHBIMU CUMMETPUYHO PACIOI0KEHHBIMU
MATHAMU YBEIUYUTCA

JlazepHblIii JTyd 3e71€HOT0 CBeTa MajaeT Ha qudpakiuonHyto pemeTky. Ha sxkpane Habmonaercs cepust
3eJIeHbIX MATeH. Kak n3MeHuTCs KapTHHA Ha SKpaHe MPU 3aMEHE JAHHOTO J1a3epHOro Jiydya Ha JIa3epHbIN
JIy4 KpacHOro nsera?

KapTUHA HE U3MEHUTCS

HEHTPAJIBHOC IIATHO HE CMECTUTCS, paCCTOAHHUE MEXK Y OCTAIbHBIMU CUMMETPUYHO PACIIOJTOKEHHBIMU
MATHAMH YBEITUYUTCS

HEHTPAJTIBbHOC IIATHO UCYE3HET, paCCTOAHUE MCKIY OCTAIBHBIMU CUMMETPUYHO PaCIIOJIOKCHHBIMHA
MATHAMH YBEITUYUTCS
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JlazepHbIii JTyd 3e1€HOr0 CBeTa majaeT Ha qudpakiruonHyto pemeTtky. Ha sxkpane Habmomaercs cepust
KpacHbIX msaTeH. Kak u3MeHUTCs KapTUHA Ha SKpaHe NP 3aMEHEe JaHHOTO JIa3€pHOro Jiyda Ha Ja3epHbIN
JIyY 3€JIeHOTO 1BeTa?

KapTuHa HC UBMCHUTCA

LEHTPAJIBLHOE MATHO HE CMECTUTCSA, PACCTOSIHUE MEXKAY OCTaIbHBIMU CUMMETPUYHO PACTIONOKEHHBIMU
IIATHAMU YMCHBIIUTCA

LEHTPAJIBHOE MATHO UCYE3HET, PACCTOSHUE MEKY OCTAIbHBIMU CHUMMETPUYHO PACHIOJI0KEHHBIMU
IATHAMHU YBCIIMYUTCA

®oToToK HackIIeHus pu GpoTodddexre ¢ yMEeHbIICHUEM MaJal0IIero CBETOBOTO MOTOKA
YBEITMYMBACTCS

YMEHBIIAETCA

HE U3MEHSIETCS

®oTtoTok HackleHus npu GoTorddexre ¢ yBeTndeHHeM MaJarollero CBETOBOro MoToka
YBEITMYUBACTCSA

YMEHBIIAETCS

HE U3MEHSIETCS

Buemauit poroaddext — 3to

nouyepHeHne (HPOTOAIMYIIbCUU TIOJ ICHCTBUEM CBETa

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

Bremrnwnii porosddexrt — 3to

BBIPBIBAHUE JICKTPOHOB C MIOBEPXHOCTH aHO/IA

BBIPBIBAHUE JJICKTPOHOB C MMOBEPXHOCTH METAJUIA TIOJ ICHCTBUEM CBETa
CBEUCHHE TEJIa B TEMHOTE

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

sHeprus GoToHA MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa

BEIIIECTBO TOTJIONIAET CBET KBAHTAMHU

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

ITpu uccnenoBanuu poroddpdexra A.I'.CTOIETOB BBIACHUI, YTO

sHeprus GoToHa NPSAMO NMPONOPIMOHAIBHA YaCTOTE CBETA

BELIECTBO U3JIy4aeT CBET KBaHTAMMU

(OTOTOK BO3HUKAET MPHU YaCTOTAX Ma/Ial0IEro CBeTa, MPEBBIIAIOIINX HEKOTOPOE 3HaUEHHE

[Tpu uccnenoanuu Gororddexra A.I'.CTONETOB BBISICHUI, YTO
sHeprus GOoTOHA MPSMO MPOTMOPIIMOHATHHA YaCTOTE CBETa
BEIIIECTBO M3JTy4aeT CBET KBAHTAMH

HCITyCKaeMbl€ 3apsibl UMEIOT OTPULIATENIbHBIN 3HAK

ITpu uccnenoBanuu ¢poroddpdexra A.I'.CToa€TOB BBHISICHUI, YTO
sHeprus GoToHa MPSMO MPONOPIHOHAIbHA YaCTOTE CBETa
BELIECTBO U3JIyYaeT CBET KBAHTaMH

+ucmyckaemble 3apsabl UMEIOT OTPUIATENbHBIN 3HAK

[Tpu uccnenoanun Gororddexra A.I'.CTONETOB BBISICHUI, YTO
sHeprus GoToHA MPSMO MPOMOPIIMOHATBHA YaCTOTE CBETa
BEIIIECTBO M3JTy4aeT CBET KBAHTAMH
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BEJIMYMHA UCIYIIEHHOIO TEJIOM 3apsijia MPOMOpLHOHAIbHA OTJIONIEHHON UM CBETOBOI 3HEPTUU

B nanerapHoii Mosienu aToMa MPUHUMAETCSI, YTO

YHCIIO0 3JIEKTPOHOB Ha OpOUTE PAaBHO YMCIY IPOTOHOB B SiApe

YHCIIO 3JIEKTPOHOB Ha OPOUTE PAaBHO YUCITY HEUTPOHOB B Sipe

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

B nanerapHoil MozienM aToMa IPUHUMAETCS, YTO

YHCIIO JIEKTPOHOB Ha OpOUTE PABHO YUCILY IPOTOHOB B S/Ipe

YHCII0 IPOTOHOB B JIBa pa3a 0OJIbIle YMCiia HEUTPOHOB B sApe

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

HnaHeTapHaﬁ MOACIb aroMa 000CHOBaHA ONBITAMH 110
MOHH3alIWHU Ira30B

PaCCEAIHNIO O-4aCTHI]

XUMHUYCCKOMY IMOJIYUCHHUIO HOBLIX BCUICCTB

[1nanerapHast Mozesib aToMa 00OCHOBAaHA ONBITAMU 110
paccesiHuIO B-4acTull

PaCCEsIHUIO 0.-HaCTHIL

XUMHUYECKOMY TMOJIYY€HHIO HOBBIX BEIIECTB

[TnanerapHas Moieab aToMa 000CHOBaHA OIBITAMH T10
paccesiHuIo [B-uacTuil

PACCESHUIO 0l-4aCTHIL

(U3NIECKOMY TOITYYEHUIO HOBBIX BEIECTB

ITpu n3yuenuu cTpoeHus aTomMa B paMkax Mojenu Pesepdopaa Monensro sapa CiryKuT
JIIEKTPUYECKU HEUTPAJIBHBIN 11ap

IIOJIO’KUTEIBHO 3aPSHKECHHOE TEJIO MAJIBIX 10 CPABHEHHIO C aTOMOM Pa3MEPOB
OTPULIATEIILHO 3apsHKEHHOE TEJIO MAJIBIX 110 CPAaBHEHUIO C aTOMOM Pa3MepoB

ITpu u3yueHnn CTpoeHus: aToMa B paMkax Mojienu Pesephopaa Mosienbio sapa CiyKuT
JIEKTPUYECKH HEUTPAJIBHBIN 11ap

MTOJIOXKUTEIBHO 3aPsKEHHOE TEI0 MAJIBIX 10 CPABHEHUIO C aTOMOM pa3MeEpOB
OTPHULIATEIILHO 3aPSKEHHOE TEJIO B IISATh Pa3 MEHBIIE 110 CPABHEHUIO C aTOMOM

CKoapKO (POTOHOB Pa3IMUHOM YAaCTOTHI MOTYT UCITYCKaTh aTOMbI BOJIOPO/1a, HAXOASIIIUECS BO BTOPOM
B030YyXJIeHHOM coctosiHuu Ez , cornacHo nocrynaram bopa?

1

2

3

CKOJIBEKO (1)OTOHOB pa3quH0ﬁ YaCTOThI MOT'YT UCITYCKATh aTOMBI BOJOPOAa, HAXOAAIIHUECS BO BTOPOM
B030YkJIeHHOM coctosiHuu Ez , cornacHo nocrynaram bopa?

1

5

3

CKoabKO (POTOHOB Pa3IMUHOM YAaCTOTHI MOTYT MCITYCKaTh aTOMbI BOJIOPO/1a, HAXOASIIHUECS BO BTOPOM
B030YxJIeHHOM coctosiHuu Ez , cornacuo nocrynaram bopa?
0.5
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2
3

CKoJbKO (POTOHOB PA3TMYHON YaCTOTHI MOTYT MCITYCKaTh aTOMBI BOJOPO/1a, HAXOISIINECS BO BTOPOM
BO30YyxJIeHHOM coctosiHuM Ez , cornacHo nocrynaram bopa?

1/4

2

3

N3nydenue nasepa — 310

TEIUIOBOE U3IIy4yeHHE

BBIHYXKACHHOC U3JTYUCHUC

CIIOHTaHHOE (CaMOIPOU3BOJIBHOE) U3ITyUEHHE

N3nyuenue nasepa — 310

U3JTydeHHEe aOCONIOTHO YEPHOTO Tela
BBIHYX/ICHHOE U3JTy4YCHHE

CIIOHTAHHOE (CaMOIIPOU3BOJILHOE) U3ITyYEHUE

N3nydenue na3epa — 310

U3y4eHue a0COIITHO YEPHOTO Tena
BBIHYXKACHHOC U3JTYUCHUC
CaMOIPOU3BOJILHOE U3JIyueHHE

WuTepdepeniuio cBeTa ¢ MOMOIIBIO Ja3epHON YKa3KU MOKAa3aTh JIerde, YeM ¢ TTIOMOIIbI0 OOBIYHOTO
HMCTOYHUKA, TaK KaK Iy4OK CBETA, IABAEMBII JIa3€POM,

KOT€PEHTHBIHN

00Js1e€ MOIIHBII

6onee spKuii

NuTepdepeniuio cBeTa ¢ MOMOIIBIO Ja3epHON YKa3KU MOKa3aTh JIeTde, YeM C TIOMOIIbIO OOBIYHOTO
HWCTOYHHKA, TaK KaK Iy4OK CBETA, IaBA€MbIN JIA3€POM,

KOT€pEHTHBIN

0oJiee MOIIIHBIN

YJIBTPa3BYKOBOM

WuTepdepeHiuio cBeTa ¢ MOMOILBIO J1a3epHON YKa3KH [M0Ka3aTh JIerdye, 4eM C MOMOIIbI0 OOBIYHOTO
HCTOYHUKA, TaK KaK Iy4OK CBETA, IaBa€MbIi J1a3epoM,

KOT€pEHTHBIN

Oonee spkuit

UH(paKpacHbIH

SAnpo atoma cocTout U3
HEWUTPOHOB U 3JIEKTPOHOB
HEUTPOHOB U IIPOTOHOB
IIPOTOHOB U AJIEKTPOHOB

Anpo atoma cOCTOUT U3

HEHUTPOHOB U AJIEKTPOHOB
+HEUTPOHOB ¥ IPOTOHOB

IIPOTOHOB U 3JIEKTPOHOB U HEUTPOHOB
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Snpo aroma cocTout u3

ISTH HEHTPOHOB M OTHOTO (DJIOTHCTOHA
HEUTPOHOB U NMPOTOHOB

MIPOTOHOB U AJIEKTPOHOB U HEUTPOHOB

Snpo uzorona ypana g,U*® nocne psiga paanoakTUBHBIX PaciafioB MPEBPATHIOCH B SAPO
92U%34, Kakue 510 ObUIH pacrnasi?

OJIMH (-pacmaj u JBa B-pacmaga

OJIMH O-pacraj ¥ OJIMH -pacnana

JBa O-pacraja v OAuH -pacnaj

AKTHBHOCTb PaJIMOAKTUBHOIO 3JIEMEHTA yMEHbIIMIACh B 4 pa3a 3a 8 qHeil. Kakos nepuon ero
nojypacnazga?

16 nueit

4 nus

8 nHeit

0. — YaCTHIIa CTONKHYNACh ¢ sapom azota 7N, TIpu a3tom 06pasoBanock SApo BOAOPOAA H AAPO
KHCJIOPO/a C MaCcCOBBIM YUCIIOM 17

KHCJIOPO/JIa C MAaCCOBBIM UKCIIOM 16

¢dropa F ¢ MmaccoBbIM gmciom 19

8.3.5. BorpochI k J1abopaTopHBIM padoTam.

Ne 1. MeTpoJiornueckasi aTrecTainusi METOAUKU U3MePeHUsl yeJIbHOro
CONPOTHUBJIEHUS. YUeT CUCTEMATHYECKOH M HHCTPYMEHTAJIbHOM MOrpelHOoCTei.

1.1. HapucoBath JiBe cXeMbl H3MEPEHUI, UCTIOIH30BAaHHbIE B PabOTE, MOMUCATh UX
Ha3zBaHHe. KakoBa MeToauuecKast MOrpeIHOCTh ONPENETICHNS COIPOTUBIICHUS B KaXKI0M U3
cxeM (BbIBOJ popMyi).

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

1.3. Kak onpenensiercss abCOMOTHAs! MOTPEIIHOCTh YA€IBHOIO CONPOTUBIIECHUS?

1.4. Kak npou3BoauTCs OLIEHKAa TOYHOCTU METOJUKN U3MEPEHUSI YIEIBbHOTO
CONPOTHUBIICHHUS?

1.5. Jlate onpeesieHne CHCTEMATHYECKUX U CIIyYalHBIX ITOIPEIHOCTEMN.

Ne 2. M3y4yenue 3aKOHOB NPAMOJIHHEHHOI0 IBHKEHHUS B 110JI¢ TS/KECTH HA MAIIUHE
ATByna.

2.1. 3anucarb cucteMy ypaBHEHUN ABUKEHUS, BBIBECTH (POPMYITY AJIs BBIYUCICHUS
YCKOpEHUs! CBOOOHOTO MaJIeHHUs ¢ Y4eTOM MOMEeHTa uHepuuu 01oka. (Hapucosats cxemy).
2.2. BriBecTu BbIpake€HHE JIsl MOMEHTa MHEPIUH IMCKa Macchl M U paauyca R
OTHOCHUTEJIBHO OCH, IIPOXOAIICH Yepe3 LEHTP AUCKA NEPIEHAUKYIISIPHO €TI0 IOBEPXHOCTH.

Ne 3. Massitnuk MakcseJuia.
3.1. 3anucarh cucTeMy ypaBHEHUH JBH)KEHUS, BBIBECTU pabouyro GopMyIty st

BBIYUCJICHUA MOMCHTA HHCPIHUU MAasiTHUKA 110 PE3yJIbTaTaM OIIbITA. (HapI/ICOBaTB CXCMY).
3.2. 3anucaTh U HOSICHUTH BBIPAXKCHUC JIA TCOPCTUYCCKOTO BBIYUCIICHUSA MOMEHTA
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MHEepLUH MasiTHUKa MakcBeria.
3.3. 3anucarb 3aKOH COXpPaHEHUS SHEPTUH U BBIBECTH (POPMYITY Ul €r0 IPOBEPKHU.

Ne 4. U3yuyeHue KoJjie0aHUIT MATEMATHYECKOT0 U (PU3HIECKOT0 MasiITHUKOB.

4.1. BeiBectu opMyiTy A iepruoa KoeOaHuii MaTeMaTHIeCKOr0 MasiTHHKA.
4.2. BeiBectu opmyity A meproaa KonebaHuid GU3NIecKoro MasiTHUKA.
4.3. JlaTp onpeneneHye NPUBEACHHON JUIMHBI M IEHTPa KauaHus (PU3NUECKOr0 MasTHUKA.

Ne 5. OnpenesieHe MOMEHTa MHEPIHUH TBEPABIX TeJ METOAOM KPYTHIbHBIX
KOJICOaHuH.

5.1. BeiBectu hopmyiry miis onpeneneHruss MOMEHTa HHEPIIMU TBEPAOTO TeJla 4Yepe3 ero
HeproJI KoJeOaHu.

5.2. JlaTb onpejiesieHre IriIaBHbIX OCEH MHEPLMH Tella.

5.3. Uemy paBeH MOMEHT WHEPIMH Ky0a OTHOCHTEIHHO OCH, IPOXOISIICH Yepe3 OJHO U3 €ro
peoep.

Macca ky6a M, cropona — a.

5.4. JlaTh onpeiesieHHe TEH30pa HHEPITUH TeJla, 3aucaTh ero o0 BU/I.

Ne 6. U3yueHne 3aK0OHOB BPAaIIATeJIbHOI0 ABMKeHUsI HA MasiTHUKe O0epOeka.

6.1. 3anucarb cucTeMy ypaBHEHHH JBM>KeHUs Uit MasiTHUKa O6epoOeka. (HapucoBatsb
cXemy).

6.2. Chopmynupoats Teopemy LlTeitnepa.

6.3. 3anucarb 1 000CHOBAThH BBIpAXKEHHE JIJIsI MOMEHTAa HHEepLUHU MasiTHHKa O0epOeka.

Ne. 7. U3yueHue TpeHHsl NPU KaYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlath onpeaeneHue KodpuineHTa TpeHus KaueHust 1 KodppuuneHTa TpeHus
CKOJIBKCHUSI.
7.2. BeiBectu pabouyro Gpopmyiy i KodQPHUIMEHTa TPEHUs KaueHusl.

Ne. 8. UccaenoBanne CTOJKHOBEHUS LIApOB.

8.1. Jlate onpenenenue kodhuimeHTa BOCCTAHOBICHHS.

8.2. BeiBecTH BhIpa)keHHE AJI1 CKOPOCTH 1Iapa YEPE3 YroJl OTKIOHEHUS.

8.3. BoiBecTH BhIpaXkeHUE JJi MOTEHLIUAIbHON SHEPTUH J1ehopMallii U CUJIBI YIIPYTOTo
yJlapa 4epe3 yroja OTKJIOHEHHUS.

Ne. 9. OnpenesieHue CKOpPOCTH 10J1€Ta CHAPAAA METOA0M KPYTHJIBHOIO
0a/NIMCTHYECKOr0 MasiTHHKA.

9.1. lath omnpeaerneHre MOMEHTa UMITYJIbCa YaCTHUIIBI (HApUCOBaTh MPUMED, yKa3aTh
HaIpaBJIeHHUE BEKTOPOB.)

9.2. 3ammcaTh MOMEHT UMITYJIbCA OJJTHOPOJIHOTO CTEPKHsI Macchl M U nuHBI L,
BPAIIAIOIIETrOCs C YIIIOBOW CKOPOCTHIO (0 OTHOCHTEIHHO OCH, IPOXOJIAIICH Yepe3 OIHH U3



€ro KOHIIOB U MEPICHIUKYIIPHOIN CTEPIKHIO.
9.3. BeiBectu pabouyro GopMyIty JUist CKOPOCTH ITYIIH.

Ne 10. M3y4yeHue BbIHYKICHHOI NpeneccHy THPOCKOIa.

10.1. Yro Ttakoe rupockonuueckuit apdexr?
10.2. BeiBecTu dhopmyiny ISl yTIIOBOM CKOPOCTH MPEIIECCHH.

8.4. BOHPOCLI K 3a49€Ty 10 AUCHUILJIUHE «Pusukan.

Mexanunka

1.Yto takoe pusuka? CBs3b HU3MKH ¢ IPYrUMU HAyKaMu 0 nipupoje. Kakue siBIeHHs] OTHOCATCS K
¢usnueckum? UTo Takoe MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TEN0?

2. Uto Ha3wIBaeTCs cucTeMO# orcueTa? KoopIMHATHBIN ¥ BEKTOPHBINA CIIOCOOBI 3a]aHUs IBHIKCHUS
TOYKH (TeNa, YaCTULIbI)

3. IlocTynarenbHOE ¥ BpalaTesibHOE ABMKEHHsI. UTO Ha3bIBaeTCs TpaeKTopuei? (omnpeescHue,
OOBSICHUTB)

4. Ilytp, nepememienne. CKOpOCTh Kak BEKTOpHast BennurHa. [IpecTaBinenne BeKTopa CKOPOCTH
4epe3 ee MPOSKINU Ha KOOpAWHATHBIE OCH. MOyIIb BEKTOpPa CKOPOCTH. Y CKOPEHHE.

5. YpaBHeHHE paBHOMEPHOI'0 NPSAMOJIMHEHHOTr0 JBIMKeHUs. CBOOOHOE MajieHne Tel. Y CKOpeHHe
CBOOOJHOIO NaJCHUs (3EMHOTO MPUTSIKEHHUS)

6. KunemaTtuka 1BM>KEHHsSI 10 KPUBOJMHENHOM TpaeKTOpuU. TaHreHIMallbHOE U
HOpMaJIbHOE YCKOpeHHne. @opmMyJia MOJIHOTO YCKOPEHHUS.
7. JIBHKEHHUE 110 OKPYKHOCTHU. YTII0Bas CKOPOCTh. ENMHUIIA YTIIOBOW CKOPOCTH.
[Tepuon u yacTora oOpaieHus. YriioBoe yckopeHue. Enunuiia nu3Mepenus yriioBoro yCKOpeHusl.
8. IlpeobpazoBanus ['anmes. Knaccuueckuii 3aKOH CIOXKEHHSI CKOPOCTEH.
9. Ilepssiit 3akoH HetoToHa. [loHsATHE «MHEpLIMaIbHAS CUCTEMA OTCUETAY.

10. Bropoii 3akoH HeroTOHa (OCHOBHOE YpaBHEHHE MTOCTYNATEIBHOTO IBMKEHUS Tena). Enqunnna
WU3MEPEHUS CUJIBI.

11. Tpernii 3axon HeroToHa. [IpnHiun otHocurensHoCTH [ anuies.

12. 3akoH BcemupHoro Tsarotenus. [lepBas u BTopas kocMuueckrue cKopocTH.Cuiia TSKECTU U BeC
Tena.

13. Cuia ynpyroctu. 3akoH I'yka. Cuiia TpeHusi. Bunbl Tpenust.

14. Pa6ora cun. MouHocTs. Enunutisl usmepenus paboThl U MOIIHOCTH.

15. Kunetnueckast 3HEprus MaTepuaibHON TOUKH. EqMHNIA N3MEepeHNs KHHETUYECKON YHEPTUU.
16. IloTeHnmanbHas SHEPTUs CUCTEMbI B3aUMOIEHCTBYIOIINX TEJL.

17. 3aKk0oH coXpaHEHUs U U3MEHEHUS YHEPTUU B MEXaHUKE. MOMEHT UMITYJIbCA MATEPUATIbHON TOUKH
Y CUCTEMBI MAaTEPUAIILHBIX TOYEK. MOMEHT CHUIIBL.

18. OcHOBHOE ypaBHEHHE BPAIIATEILHOTO ABHKEHUS TeJa. MOMEHTHI HHEPIIUH OJTHOPOIHOTO
TOHKOT'O JMCKa, 111apa.
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19. YpaBHeHnue cBOOOIHBIX KOJIeOaHUI Ipy3a Ha npykuHe. CoxxeHne Kojaebanuii. 3aTyXarolme u

BBIHYXXJICHHBIC KOHe6aHI/ISI, SIBJICHUC pC30HAHCA.

20. BomHoBOe ypaBHEHHE. Y paBHEHHE MOHOXpOMATHYECKOM Oeryiel BoaHbI. [I0TOK MI0THOCTH

RBPBOooo~NoORwNE

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

SHEPIUH, CBSI3aHHOM C BOJIHOM.

MouaexyasipHas ¢pusnka

[Ipenmer U METOT MOJNEKYISIPHOW (DPU3UKH.

Tepmoannamuueckue napamerpsl. [Iponecc.

PaBHOBECHOE U HEPABHOBECHOE COCTOSIHMUSI.

OcCHOBHBIE TIOJIOKEHHE MOJIEKYIIsIpHO-KHeTH4Yeckast Teopun (MKT).
OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHYECKON TEOPUU HUACAIBHOTO raza
CBs3b JaBJICHUE CO CPEIHEH KMHETUYECKOU SHEPTUE MOJIEKYII.

ITonstue temneparypsl. TennoBoe paBHOBECUE, U3MEPEHUE TEMIIEPATYPHI.
3aBUCUMOCTbD JAaBJICHUS T'a3a OT KOHLIEHTPALUU €r0 MOJIEKYJ U TEMIIEPaTypBbl.
VYpaBuenue Menneneesa — KnanelpoHa.

BuyTpeHHss sHEeprus B MOJIEKYJISIPHO — KHHETUYECKOM TEOPHUHU.

BuyTpenHsis sHeprus uaeanrbHOro 0JHOATOMHOTO Ta3a.

PaGota TepMoarHAMUYECKOI CHCTEMBI.

KosuecTBO TEMIOTHI.

BuyTtpennsis sueprusi.

3aKoH pacnpe/iesieHUsl SHEPTUH 10 CTETIEHSIM CBOOOAbI MOJIEKYII.

IlepBblii 3aKOH TEPMOAUHAMUKHU.

OO6parumbie 1 HeOOpaTUMbIE TTPoLIeCChl. [[uKnyecKkue mporecchl.

[ukn Kapno.

KoaddurmenT mone3noro qeiHCTBUS TEILUIOBOW MAIIHHBEI.

Bropoii 3ak0H TepMOITMHAMUKH.

DJIeKTPUYECTBO

DNEeKTPUYECKUN 3apsi]] U €ro CBOICTBaA.
3akon Kynona.
DnekTpuueckoe nose. HanpskeHHOCTh 1oJIs.
Cynepnio3unus nosueil.
[Tone gunosns.
[ToTok BekTOpa HANPSKEHHOCTH.
PaboTa cuit anekTpuyecKkoro moss.
[Torenmman.
DIIEKTPOEMKOCTb.
. Kongencaropsl.
. ITapamienbHO€E COETMHEHNE KOHIEHCATOPOB.
. I[locnenoBarenbHOE COeTMHEHNE KOHIEHCATOPOB.
. DHeprus 3apsHKEHHOr0 KOHAEHCATOopA.
. [lonsipHbIE ¥ HETIOSIPHBIE MOJIEKYITBI.
. [lonstpuzanust UAIEKTPOIUTOB.
. IIpOBOJTHHKY B AJIEKTPUYECKOM IIOJIE.

CoNoOARWNE

el e N e e S
O WNREO
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Bomnpocekl Kk 3xk3aMeHy 10 JUCHUIINHE «DPU3HKAY.

Mexanunka

1.Yto takoe pusnka? CBs3b HGU3UKH ¢ IPYrUMU HayKaMu 0 ipupoje. Kakue siBIeHHs] OTHOCATCS K

¢usnueckum? UYTo Takoe MaTepuanbHas TOYKa, aOCOIIOTHO TBEPOE TeN0?

2. Uto Ha3wiBaeTCs cucTeMoit orcueTa? KoopiMHATHBIN U BEKTOPHBIN CIIOCOOBI 3aIaHUsI IBHXKCHHS

TOYKH (TeJa, YaCTHUIIhI)

3. [TocTynarenbHOE W BpamaTeIbHOE ABKEHUS. UTO Ha3bIBaeTCs TpaeKTOpHUei? (onpeeiieHue,
OOBSICHUTB)

4. Ilytsb, nepemenienue. CKOpOCTh Kak BEKTOpHas BenuunHa. [IpencraBienne BeKTopa CKOpOCTH
yepe3 ee MPOEKIMH Ha KOOPJMHATHBIE 0CH. MOIylTb BEKTOpa CKOPOCTHU. Y CKOpEHHE.

5. YpaBHeHHE paBHOMEPHOTO MPSIMOJUHEHHOTO ABMKeHUsA. CBOOOHOE MMajieHre Tel. Y CKOpEHHE

CBOOOJHOIO NaJCHUS (3EMHOTO MPUTSIKEHHUS)
6. Kunemaruka ABM)KEHMS IO KPUBOJIMHEWHON TpaeKTOpUU. TaHreHInaibHOe U
HOpMaJIbHOE ycKopeHue. @opMyiia OJIHOrO YCKOPEHHUSL.

7. JIBHKEHHUE 110 OKPYKHOCTHU. YTJI0Bas CKOPOCTh. ENMHUIIA YTIIOBOKW CKOPOCTH.

[Tepron u yactoTta oOpamnieHus. YII0Boe yCKopeHue. EnnHaniia naMepeHust yriioBoro yCKOpeHHsI.

8. [IpeoOpazoBanus ["amunes. Knaccuueckuii 3aKoH cliokeHUs1 ckopocteid. 23. IlepBblil 3akoH
Herorona. [lonsiTue «uHepuHalibHasi CUCTEMA OTCUETA.

9. Bropoii 3akoH HeioTOHA (OCHOBHOE ypaBHEHHE NOCTYMATEILHOTO IBHKEHUS Tena). Enunuia
WU3MEPECHHUS CUITBI.

10. Tpetuii 3akon Hrrtotona. [IpuHuun oTHocutenbHOCTH ["anues.

11. 3akoH BcemupHoro Tsarotenus. [lepBas u BTopas kocMuueckue ckopocT.Cuiia TSKECTH U BeC

Tena.

12. Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenusi. Bunbl Tpenus.

13. Pa6ora cun. MoutHocTs. Ennnutisl usmepenus paboThl U MOIIHOCTH.

14. Kunernueckast sHeprusi MaTepuaibHOU Touku. EnnHnIa n3MepeHnsi KHHETHUECKOH SHEPTUH.

15. IloTenumnanbpHast SHEPTHUA CUCTCMbI BSaHMOHeﬁCTBYIOIHHX TCII.

16. 3akOH COXpaHEHHUs U U3MEHEHUS SDHEPTUU B MeXaHUKe. MOMEHT HMITyJIbCa MaTepuaibHON TOUKU

" CUCTEMbI MaTCpHUAJIbHBIX TOUCK. MOMEHT CHUJIBL

17. OcHOBHOE ypaBHEHHE BpaIaT€IbHOTO JBUKEHUS Teja. MOMEHTBI HHEPLUU OJJTHOPOJIHOTO
TOHKOI'O JIUCKa, [1apa.

18. YpaBueHnue cBOOOIHBIX KOJIeOaHUI Ipy3a Ha npykuHe. CioxeHne Kojaebanuil. 3aTyXarolme u

BBIHYXKJICHHBIC KOHe6aHI/IH, SIBJICHUC pC30HAHCA.

19. BonHoBOE ypaBHEHHE. Y paBHEHHE MOHOXPOMATHYECKOM Oerymiel BoiaHbI. [I0TOK mIoTHOCTH
SHEPIuH, CBSI3aHHOU C BOJHOM.

MouuexyasipHas pusuka
21. Tlpeamet 1 METOJT MOJICKYJIIPHOM (PH3UKH.
22. TepmonuHamuueckue napametpsl. Ipomecc.
23. PaBHOBeCcHOE M HEPABHOBECHOE COCTOSHHSL.
24. OcHOBHBIE MOJIOKEHHE MOJIEKY IsIpHO-KMHeTHueckas Teopun (MKT).
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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.
28.
29.
30.
31.
32.
33.
34.

OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUN HUACAIBHOTO raza
CBsi3b 1aBJIEHHE CO CPEJIHEN KUHETUUECKOM SHEpruei MOJIEKYII.

[TonsiTue Temnepatypsl. TemnoBoe paBHOBECHE, U3MEPEHUE TEMIIEPATYPHI.
3aBUCUMOCTbD JABJICHUS I'a3a OT KOHIIEHTPALMKU €r0 MOJIEKYJI U TEMIIEPATYPHI.
VYpaBaenue Menpeneea — Kitaneiipona.

BuyTpeHHss dHEeprus B MOJIEKYJIIPHO — KUHETUYECKOM TEOPUHU.

BuyTpeHnHss sHeprus uaearbHOro OJHOATOMHOIO Ia3a.

Pabora Trepmoannamuueckoii cucremsl. KonmndectBo temnotsl. Pabora. BuyTpeHHsist sHEprHsL.

3aKOH pacnpeAeeHHs YHEPTUHU IO CTENEHSM CBOOOABI MOJIEKYIL.
IIepBblil 3aKOH TEPMOJAMHAMUKH.

OO0patuMeble U HeoOpaTUMBble IIporiecchl. Llukinnueckue mponeccsl.
uxn Kapao. Koaddumuent noiae3Horo 1eHCTBHs TEMIOBON MAITHBI.
BTopoii 3ak0H TepMOJIMHAMUKH.

3JI€KTpI/I'-IeCTBO U MAarHeTu3iMm, OIniTukKa

DNeKTpUUeCKUid 3apsij. 3aKOH COXpaHEHHS SIEKTPHUUECKOTO 3apsia.

3akon Kynona.

HanpsbkeHHOCTD 3eKTPOCTaTUYeCKOro nojsi. Enqununa HanpsKeHHOCTH
CBsI3b MEX/1y HAIPSHKEHHOCTHIO AJIEKTPHYECKOTO MOJIST ¥ TOTEHIIHATIOM.
Dnektpuueckas eMKocTh. Konnencatopsl. EMKOCTB MI0CKOro KOHACHCATOpa
3akon OMa asis yyacTka nenu. Equnuina n3mMepeHus CornpoTuBIeHUS.

OT 4ero 3aBHCHUT COMPOTUBIICHUE TPOBOAHMKA. CoeIMHEHNE TPOBOHUKOB
3akown Jlenma-/xoyns. [IpeBpaiienre sHEPTUM B 2JIEKTPUUECKUX LETISIX.
CropoHHHE CUITBL. DIEKTPOABUKYIIAs cuiia. BoabTMETp, €ro BKIIOYEHHE B LIETIb.
3axon OMa Ui yyacTKa LENu, COAepKaIlero HCTOYHUK TOKa

3akon OMma B nuddepenunanbHol hopme

ITepBoe mpasuiio Kupxroda.

Bropoe npasuno Kupxroda.

MaruauTtHoe moie. MarHuTHas UHAYKIUS. aKOH 3JICKTPOMAarHUTHON WH]TYKITUH.

3aKOH DJEKTPOMAarHUTHOM HWHAYKIMHU. BexkTop MarHuTHONM UWHAYKUMU. JIMHMS MarHuTHOM

UHAYKIMH. Buxpesoe noie.

Conenoua. UHAYKTUBHOCTh COJICHOUIA.

3akoH buo-Casapa-Jlamnaca.

Cuna Jlopenna.

MarnuTHble cBolicTBa BeulecTB. Juamarneruku. IlapamaraeTuku.
®eppomarnetuku. Ilerns rucrepesuca. Kospunrrushaas cuina.

SIBnenue anekTpoMarHuTHOW MHAYKIMH. 3akoH Papanes. [Ipasun Jlenna.
VYpaBHenust MakcBeinia B uHTerpainsHoil opme. IloscHUTH
VYpaBuenust Makcsenna B tuddepenimansHoit  popme. [1osicHUTH
[IIkana 37€KTPOMarHUTHBIX BOJIH

KonebarensHoe ypaBuenue. [lepuon. Yacrtora. AMmmTya.
YckopeHue u CKOpoCTh MPHU KOJIeOATeTbHOM JBHKEHUH.
MareMaTuyeckuii MasiTHUK.

3aTyxaromue KojieOaHusl.

[TorennuanbHast 1 KWHETUYECKast SHEPTUs KOIeOaTeIbHOTO IBUKECHHUS.
Breinyxxaennsie kosnebanus. Pesonanc.

BounnoBoit ¢ppoHT. BostHOBasi HOBEPXHOCTB.

VYpaBHeHHE MI0CKON Oerymieil BOTHBI.

ITonsatue nonspusanuu. HenossspusoBanHselid cBeT. Buabl nossgpusanum.
[onapuzarop u ananuzarop. 3akoH Maioca.
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35. UnTepdepenmus. KorepeHTHBIE BOHBL. Y CIIOBHE Max ¥ min HHTEPHEPCHITHH.
36. Iudpakuus ceera. [Ipunuun [olirenca — @penens.

37. Ilonsitue 300 OpeHens.

38. Mudpakuus Ha KpUcTaITHIecKoi pemerke. @opmyna Bynsha — Bparros.

39. 3akon byrepa.

40. 3akon byrepa-Jlamb6epra- bepa.

41. Ctpoenue atoma. ATOMHOE SIpO.

42. Tloctynatsl bopa.

9. Y4yeOHO-MeTOAMYECKOE U
HH(pOpMaLMOHHOe o0ecnieyeHne
AMCUUIJIMHBI (MOIYJIs1)

a) OCHOBHAasl JIUTepaTrypa:

CIIUCOK PEKOMEHJIOBAHHOU JINTEPATYPHI (6u6muorexa)

nn ABTOpBI 3ariaBue JAara H3naTeancTBo |9K3
U3aHUs
Kypc o6meit pusuxu. B 4-x 1.,
CagenbeB, Uropn yueOHuK, , Tom 1: 21
! Biragumuposny Mexanuka.MonekyisspHas 2009 Kuopye JK3.
¢bu3uKa 1 TepMOIMHAMHKA
Kypc o6meit pusuxu. B 4-x 1.,
CagenbeB, Uropn yueOHUK, , Tom 2: 21
2 Bnanumuposud DIEKTPUIECTBO U MarHETHU3M. 2009 Kuopyc 9K3.
Bonnsl. Onruka.
Kypc o6meit pusuxu. B 4-x 1.,
Canenbes, Hrops yueOHuK, , Tom 3: KBantoBas 21
3 onTukaw ATOMHas QpU3MKa. 2009 Knopyc
Brnagumuposnuu 9K3.
®wuszuka tBepaoro rena. Gusuka
aTOMHOTO si7pa.
Kypc obmeit puzuku. B 4-x 1.,
4 Casemes, Hrops TOM 4. Coopuuk Bonpocos u 2009 Knopyc 21
Brnagumuposuu . 9K3.
3a/1a4 1o oouiedusnke.
Tpodumonsa, Taucust Kypc dpusnkn, yued.mocodue 60
> VBaHOBHA JUISL By30B 2008 Kuopye IK3.
A.H.Pemu3os, Kypc dusuku, yaeOHuk 11st 20
6 A S.Ilotanenko BY30B. 2006 Jlpoa JK3.
7 EnKaHVOBa,TaMapa Tectsl N0 usHKe, 2017 Os0H 15
MuxaitnoBHa yueb.mocobdue IK3.

0) JlonmoJiHUTe IbHASA JIUTEpaTypa:

1. T'pu6os JI.A., [IpoxodseBa H.M. OcnoBbl puzuku. M., ®uzmatiur, 1995. http://www.ph4s.ru
2. Koznos C.H. Konebanust u Bomusl, M., M31. Mock. yauBepcuteta, 1991. http://studentik.net

47


https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
https://www.labirint.ru/pubhouse/1446/
http://www.ph4s.ru/
http://studentik.net/

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

4. Bonwskenmreitn B.C. CoopHuKk 3amau o obmemy Kypcy ¢pusuku, M.: Hayka 1990.
http://www.ph4s.ru

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

HNuTepHET-pecypenbl

OOecrieueH JOCTYI K COBPEMEHHBIM MPOPECCHOHATBHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM
CIPABOYHBIM M 3JIEKTPOHHBIM pecypcam Kab. Ne 1.8 1. (Hayunast 6ubanorexa):

1. YauBepcurerckas oubmnoreka omnain (Www.biblioclub.ru ) mocrymsa ¢ 1060ro KOMIBIOTEPaA MOCTIE
perucTpalnmy YuTaTess ¢ KOMIbOTepa NoakiIoueHHoro k cetu COI'Y.

2. Hayunas snextponnas 6uoanoreka eLIBRARY.RU (www.elibrary.ru) moctymsa ¢ mo60ro Kom-
IbIOTEpa MOCIIE PETHCTPALIUH YUTATEISI C KOMITBIOTEpa MoaKitodeHHoro K cetu COT'Y.

3. YHuBepcasbHas 0a3a TaHHBIX 3JIEKTPOHHBIX MEpUOIHUUeCKrX n3nanuii East View (www.eastview.com
) IOCTYITHA C JF0OOr0 KOMITBIOTEpA MOCIIE PErUCTPALIMU YUTATEISI B 3aJIe 3JICKTPOHHBIX PECYPCOB.

4. DrexTpoHHBIE pecypchl u3natenbcta Springer Nature (http://link.springer.com/)

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

6. OBC [Opaiir (https://biblio-online.ru ) B anekrponHoi OMOIMOTEKE PEACTABICHBI KHUTH 110 BCEM
OTpacCIIsiM HayKH.

1. DBC "Vuuepcuret. 6ubmroTeka onlLine™.
000 «/lupexkt-Meaua» (RU)  http://www. biblioclub.ru
2. «O6pasoBarenbHas miardopma FOPAWT».
00O «DneKTpOHHOE U3IATEIHCTBO FOPAWT» http://www.urait.ru/
3. DBC «KoncynpranT crynenTa» «Menununa. 3apaBooxpanerne BO»
IT xomnanus OO0 «KOHCVYJIbTAHT CTYZAEHTA». www.studentlibrary.ru
4. Hudopmanmonno-ananutuueckas cucrema SCIENCE INDEX
00O HAVYYUHAA DJIEKTPOHHA A BUBJIMOTEKA (RU)
www: https://elibrary.ru
YuuBepcanbhble 6a3bl naHHBIX «BUC»
000 «MMBUC» (RU)  htpps:/eivis.ru/
6. HamumonanpHas 3eKTpoHHAs OUOTHOTEKA
OTI'BY «PI'by http.//HDB. P.

o

PexoMenayemble HHTEpHET-aapeca o GpusuKe:

http://www.sciteclibrary.ru ATeHTCTBO HAYVUYHO-TEXHUYECKON nHbopMmarmu. HaydHo-TeXHUYeCKas
onbanoTeKka

http://www.feupniisk.ru Texumomornu XXI seka. @I'YII BHUNCK

http://www.newlibrary.ru Hosas »iiekTponHas Ou0iamMoTexa

http://www.ph4s.ru Yuebuuku no ¢pusnke
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10. MaTepuaibHO-TEXHHUYECKOE
odecnevyenne TUCUUIIMHBI (MOXYJIs1)

KomneroTepHslit kiacce, 4ocTym kK cetu HTepHeT (BO BpeMsi caMOCTOSITENIbHOM paboThl),
OPITEXHUKa, 3JIEKTPOHHAs 0a3a ganHbIx Oubmuorexkn COI'Y, neKMOHHBIC ayIUTOPHH U KaOHHET,
OCHAIIEHHbIA UHTEPAKTUBHOMN JOCKOU C MPOEKTOPOM.

Yyebnsle 1abopaTopuu kageapbl GU3UKA U aCTPOHOMUU:
a. JlaGoparopusi Mexanuku (Kk.NeS), konudectBo pad. mect 8-16

[lepeuenr oOOpymOBaHMS B TaOOPATOPUH MEXAHUKHU
1. Tpudunspuslii noasec,

2, llITaHreHIPKYIH

3.MukpomeTpsl

4. IMnyNibCHBIN CEKYHIOMED
5.Mastuuk O6epOeka
6.0OnexTpoHHbIN ocimorpad 20-7,
7.3BykoBoi reneparop 3I'-1

8. Aunamuk I'[-5

9.Muxkpodon MJ]

10.Ycunurens

11.0nTuueckast CkaMbst

12. MasTHUKOBBIN KOIIEep

13. Mammuna ATByna

b. JlaGopaTopusi MosieKyJIsIpHOi GU3MKH U TepMoauHaMuKH (K. Ne8® ), konmuecTBO pad.
mect 8-16

Ilepeyenns o0opynoBaHMsA B JIA0OPATOPHH MOJIEKYJISIPHOM (U3HKEe U TEPMOJUHAMHUKE!
1.Ilcuxpometp Accmana
2.Mukpockon
3.OkcniepumenTanpHas ycraHoBka OTII1-12
4.Becsl 1 pa3HOBECHI
5.CexyH0MepHI
6.Kommpeccop n Bakyymerp
7.TepMOMETpBI, TOPEIIKU
8.Cocynbl,KanuisipHble TPYOKH, MEH3YPKH, KPAHUKU
9.Ycranoska ®TII-1-3, Tepmonapsl
10. Ycranoska ®TII-1-1, peomeTp, MaHOMETP
11.Bucko3nmerp, Memaika, HarpeBareib
12.3BykoBoii reneparopl '3-1, Tenedonnas Tpyoka
13.Tvrens ¢ ooBOM
14. DxcnepumenTanbHast ycraHoBka OTII1-11
15.1Tpubop ans uzmepenus ko3pduirenta 00beMHOIO pacIIuPEeHUs]
16.Aciupatop
17.I1eus,raibBaHOMETP, PEOCTAT
18.BakyymHBbIi1 Hacoc
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c. JlaGoparopus 3iekTpuuecTBa U Marierusma ( Ne 11) xonmdaectBo pad. mect 8-16

Ilepeyenb 000pyI0BaHUS B J1A00PATOPHH JIEKTPUYECTBA U JJIEKTPOMATHETU3MA:
1.I"'anpBaHOMETpHI,
2.Mara3uH COnpOTHUBJICHUA,
3. Peocrartsl,
4. VICTOYHHKYU IOCTOSIHHOT'O TOKA,
5.Knroum.
6.Beimpsmurtenu
7.AMniepMeTpeI
8.BosibTMETPBI, MUIUTUBOJIBTMETPHI
9.CosneHou 1, TOPOSTHOE KOIBIO
10.I"'enepaTopsl,3ByKoBoO# renepaTop PQ
11.9nexkrponnsit ocuusiorpag PO
12 Karymku HHIyKTUBHOCTH
13.Moaynu: ®I13-05,0I13-09,DI13-11,DI13-08,DI13-07,DI13-04,DI13-02
14 . Tpancdopmaropsl
15.Bubparopst
16.HarpeBarenbHbIe TIeYN
17.Tepmomnapsl
18.TepmoanekTpuYeCKrue TUPOMETPHI
19.Monens qunons
20. JIBurarenu
21.M3mepuTenb UHAYKTUBHOCTH U EMKOCTH
22 MynbTHMED.

d. Jladoparopusi onTuku (K. Ne 4), konudyectBo pad. mect 8-16

Ilepeyenb 000pynoBaHusl JIA0OPATOPHUS ONITHKH.
1.OnTryaeckasi ckambsi, HAOOP JIMH3.
2.3putenpHas TpyOa, 1IKaja, pyjleTka, MUKPOCKOI, 0ObEKTUBHBIH MUKPOMETD.
3.Muxkpockonsl «Mup-12», pTyTHas JIaMIibl, CTEKJISIHHAs IUIACTUHKA, JIMH3A.
4.Jlamnibl HaKaJIMBaHUA, CBETOPHUIBTPLI, OMnpuzmMa PpeHelis, OKyJIApbI CO MIKATON, ONTHYECKas
CKaMbs C MEPHOU JIMHEHKOM.
5.I'a30BBIi na3ep, QUPPaKLUOHHAS pelIeTKa, [eJIeBas 1uarpaMma, 3KpaHsl.
6.CrniektpanbpHasi pTyTHas JaMIia, CMEHHBIE (PUIIBTP.
7.I'onnomerp,
8.ITonsipuzaTop
9.Cnexrorpad MCII-30,
10. Cnekrponpektop [1C-18,
11. Komnaparop MUP-12
12. Komopumetpst KOK-2.
13. IonstpumeTps! .
14. Pedppakromerpsr UPD-23, PI1JI-3.
15 .HaGop npuzm
16. Crexrpodoromerp KDK-3.

e. JladopaTopusi aToMHOIi U siiepHoii pusuku (k. Nel10), komudectBo pad. mect 8-12

OO0opynoBanne aTOMHOM M sAiepHON PU3HKH:
1. ITupomerp ,

2. ABToTpanchopmarop,
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Pentrenmerp —pagunometp AI1-5B,

Hozumerp JIPT3-02,

WcTOYHUKY IUTAHUA ,

BoasT™merprr nudpossie,

AmniepMeTpsl.

3
4
5.
6. Monyns®I13-06,
7
8
9 ®doTto-/{nop!,

10.  Monoxpomarop-YM-2,

11. Pazpsinas nmamma tuma TBC-15,

12. PryrHas namma.

13.  BupryaibHblii 71a00paTOPHBIN IPAKTUKYM T10 SiACpHON (DU3UKE (B KOMITBIOTEPHOM KJlacce).

Cocras JIMICH3UOHHOTO " CBOGOI[HO pacnpocrpansieMoro nporpaMmmMHoOro o0ecneyeHus

Ne HaumMeHoBaHue Ne norosopa(siuneHn3usi) Crpana
n/n NPOU3BOIUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
2 Windows 10 Pro for Ne 4100072800 Microsoft CHIA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UIT Poccus
"| WEB Class Cynrarymun P.T.(6Geccpouno)
[Tporpammuoe ob6ecnieuenue 1C: | Ne CZI/108 ot 29.08.2017 Poccust
13 [Tpennpusitue. byxranrepckuit (MakcuMyM-codT) 6GeccpouHo
" | Yuer. TunoBas koH}urypauus 8
ceTeBasi BEpCHsl
Cucrema KOMIBbIOTEPHOM JInuensus FSF/Debian
14. | Bepctku MikTex (CBoOOHOE TIPOTPAMMHOE
obecniedenune) (6ecCpovHO)
15. | Kasperksy Endpoint Security Jo0 22.01.2024 Poccust
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[Tporpammuoe obecnieuenue it | CBOOOAHOE MPOrpaMMHOE CIIA
16. | pe1akKTUPOBAHUS XUMHYECKUX obecneuenne(beccpouHo)
dopmyi Isis Draw
Cucrema noucka TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17. | 3aumcTBOBaHUM (meiicrButenen no 31.12.2023r) c
«Antunnaruar.BY3» OAO «AnTu-Ilnarunar»
[Tporpammuoe obecrieuenue 1C: | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. | Ilpeanpusitue 8.3 YmpasieHnue «MakcumyM»(0ECCpOIHO)
TOProOBJICH
[Iporpammuoe obecrnieueHue NeCI./ Nel126.,01.07.2020r. Poccus
19. 1C:3apmnara u Kaapbl «MAKCUMYM-
rocC.yupexJIeHUA8
CODT) OEcCpOUHO
20 [IporpammHuoe obecrieueHue NeCJ1/76 01.03.2017r. Poccus
" | 1C:0r01KeT. «MakcUMyM-co1» (0eccpoyHO)
ABTOMAaTU3MpPOBAHHAS CUCTEMA CBHUOETEIBCTBO O cory
«Ynpasnenue —/lekanat BPC» roCyJAapCTBEHHOM pErucTpanuu
21. nporpammsl ais 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Tporpamma anst O9BM «bank Pazpaborka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIS CBHIETENBCTBO O
3HAHUI» rOCyJIapCTBEHHOW PErucTpaluu
22.
nporpammsl ais 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
ITnansr Ne8867, 0109.01.2023r. Poccus
23. (09.01.2023r. mo 31.12.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24, N, A.Cepreesuu
Tex.mox. 07.04.2022
25. | «["amakTukay ot 14.03.2022r (mpumepnas nata) | Poccus
DIRECTUM RX - Cucrema | OOO I'anaktnka UT norosop Ne Poccust
26. | 2IIEKTPOHHOTO }42‘00332% IZ[/Z Aot
JIOKYMEHT00GOPOTa .03. (mpumepHas nara)
Yenyru cBs3u (moctyn k cetu | OOO Asnkom Ne AL-0044 or Poccus
27. MHTEpHET) 01.02.2022r -31.12.2022r
08 MOODLE BecnaTHOE poccHiickoe CIIIA (6GecnmatHoe
' poccHiickoe)
«l"anaktuka PY3» JTunensus Geccpounast Poccust
29. Tex.conmpoBOXIeHUE OT
14.03.2022
JInuHbIA KaOUHET a6I/ITypI/IeHTa JInuenszus 6eccp0qHa;{ Poccus
30. Tex.conpoBoXIeHUE OT
14.03.2022 r
JInuHbIA KaOMHET Jlunensust Geccpoynast Poccust
31. | cTyzaeHTa/coTpyIHUKA Tex.conmpoBOXIeHUE OT
14.03.2022
32. | DnexTpoHHas 6uOIHOTEKA https://dvs.rsl.ru Poccust
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JicCepTallu U aBTopedepaToB

Tpebyercs perucrpanus B

PI'B(OB/] PI'B) oudmmoreke COI'Y

OBbC"YHuUBepCUTETCKAS https://biblioclub.ru Poccus
33, oubmmoreka ONLINE" TpebGyercs  peructpanus

o6ubmmoreke COI'Y

ObC «Hayunas osaexktponHas | http://elibrary.ru. Poccus

34. | Gubmmnoreka eLibrary.ru» TpeOyercs perucTparms
6ubmmoreke COI'Y

YHuBepcaibHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
35. | East View

OBC «KOHCYIBTaHT CTYJICHTA» http://www.studentlibrary.ru Poccus

CryneHueckas 3JeKTPOHHAS TpeOyercs perucTparms

OubIMoTeKa 1Mo MeIUIMHCKOMY | 6ubarnoreke COT'Y
36. | 1 papManeBTUHIECKOMY

00pa3oBaHMIO, a TAK¥KE IO

€CTECTBEHHBIM M TOYHBIM

HAyKaM B IIEJIOM.

3BC «tOpaiit - www.biblio-online.ru Poccus

oOpasoBaTenpbHas cpela, Tpebyercs perucTparnms

BKJIIOUAIOLIAsi BUPTYaJIbHBIN oubnuoreke COI'Y

YUTATBHBIN 3371 Y4eOHHKOB U
37. yueOHBIX TOCOOU OT aBTOPOB

U3 BeAyIux By30B Poccun mo

BCEM HAIPABJICHHUSIM U

CHEIHAIBHOCTIM
3g. | KOII (nomeH Ha siHIEKCE) OecraTHOE Poccust
39. | Pycl'apn OecruiatHoe Poccus
20. | ViPNet Poccust
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