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1 HNEJb U 3AJJAYU OCBOEHUSA JUCIIUITJIMHBI

Llenpto ocBoeHUs AUCHUIUIMHBI «Du3nka» sBugercs (OPMHpPOBaHHE Yy OOYyYarOIUXCS
CHCTEMbl KOMIIETEHIIMH JJIs1 pelIeHus Npo(ecCuOHaNbHbIX 3a1ay.

3agaun: M3yueHWe OCHOBHBIX NOHATHH, (yHIAaMEHTAIbHBIX 33aKOHOB KIJIACCHYECKOW U
COBPEMEHHOM (PM3MKHM IS MCII0JIb30BaHM B TPO(ECCHOHAILHON AEATEIbHOCTH;

2 MECTO YYEBHOM JUCIHUILIUHBI (MOAYJISI) B CTPYKTYPE OIIOII BO

Hucnurmmuna b1.0.12 «®u3uka» BXOAUT B 00s3aTeNIbHYIO YacTh B cTpykType OITOIL.
JucuuruimHa usydaercs B 1 cemectpe Ha 1 Kypce B 04HOH Gpopme o0ydeHHs

3 KOMMNETEHIAU OBYYAIOIIETOCS, POPMHUPYEMBIE B PE3VJILTATE
OCBOEHHUS JUCIHUATLTAHBI (MOIYJISI) / OKUJAEMBIE PE3YJILTATEHI
OBYYEHMS 110 3ABEPIIEHVHA OCBOEHHWS TIPOT' PAMMBI IMCHOUTLINHBI
(MOYJIS)

[Ipomecc u3ydeHUs! TUCIUIUTMHEBI HAMIPaBJICH Ha (HOPMHUPOBAHUE CICIYIONINX KOMIICTCHIUH (B
cootBeTcTBUU ¢ ®I'OC BO u TpeboBanusamu k pesynbratam ocBoeHus: OIIOIT):

Kapra ¢popmupoBanuss KOMOETEHIIMI MO TUCIUTUINHE

Kon Pesynbratel ocBoenus OIIOII | Ilepedensb nuaHUpyeMbIX pe3yJIbTaTOB O0yUYEHUS
KOMIIETEHIINU Cooepoicanue Komnemenyui 0 TUCLIUILJINHE

OIIK-1 Crioco0eH pemiarh TUITOBBIC MNJI-1 [IemoHCTpHpyeT 3HAHHWE OCHOBHBIX 3aKOHOB
3a7a4u MPpoQeCcCHOHATBHOM MaTEeMaTHYECKHUX, €CTECTBCHHOHAYYHBIX u
NIeSITeITIHHOCTH HA OCHOBE o0menpodeccuoHaTbHBIX JUCIIMILINH,
3HAHUI OCHOBHBIX 3aKOHOB HEOOXOJUMBIX JIUIi PEIICHHUS THUIOBBIX 3ajJad B
MaTEMaTHYECKUX U 00J1aCTH arpOHOMHUH.
©CTECTBEHHBIX HAYK C U-2Wcnone3yeT 3HaHMA  OCHOBHBIX  3aKOHOB
NpUMEHEHHEM MATEeMaTHYECKUX W  ©CTECTBEHHBIX HAyK  JJIs
HHDOPMALIHOHHO- pelleHHs CTAHIAPTHBIX 33/1a4 B arPOHOMHHU
KOMMYHUKAITHOHHBIX
TEXHOJIOTUI

4 CTPYKTYPA U COAEPKAHUME JUCHUIIVIMHBI

4.1 O0BbeM JUCUUIUIMHBI U BUIbI yueOHOH paboThl
OOm1ast TPYA0EMKOCTh JIUCIUTUTNHBI COCTABIISIET 3 3a4eTHbIC enuHUIB 108 gacos.

TpynoemkocTb CemecTps! (KO-
JTCIUTITHBI BO HEZIeNb B
ceMecTpe)

Bun yae6HO# paboThI Bcero O6Bvem

4acoB KOHTAaKT- 1

HOM (18)

paboThHI

AyIuTOpHBIE 3aHATHS (BCET0) 36 36 36

B TOM YHCIIE! Jlexumu 18 18 18

JlaGopaTopHbie pabOTHI 18 18 18




CamocrosiTesibHasi padoTa cTyjaeHTa (Bcero), 72 72
B TOM YHCJIE:
H3yuenne 1eKIIMOHHOTO
. " 20 : 15
Marepuaia
N3yuenune Bonmpocos,
BBIHOCHMBIX Ha 24 - 15
CaMOCTOSITEIIbHOE N3yUEHUE
CPC IToaroroBka K BBEIITOIHEHUIO U
3amuTe Ja00paTOPHBIX padoT,
B ceMecTpe:
paboTa co crpaBOYHUKAMH,
03HAKOMJICHHUE C 20 - 15
HOPMAaTUBHBIMH U
METOIUYECKUMHU
JIOKyMEHTaMHU
[TonroroBka K 3aueTy 8 - 8
Buja npoMe:KyTO4YHOM aTTeCcTAllMHU (3a4YeT
Anp y muH ( ’ 3ayer 0,25 3ayer
IK3aMeH)
OO01mas Tpy10eMKOCTb, 4. 108 36,25 108
OO01mas TPy/10eMKOCThb, 3a4€eTHbI€ e THHUIIbI 3 3
4.2 TemaTnuecKkUi IUIaH JEKIIUOHHEIX 3aHATHN
No HazBanue TpynoeMKoCTb,
Coneprxkanue TeMbl 0 MojIpa3/ieaam
IL./11 TEMBI q.

1.1. OcHOBBbI KHHEMATHKH U JHHAMHKH

Brenenue. [lpenmer ¢pusuku, ee Mecto cpenu
€CTECTBEHHBIX U TEXHUYECKUX HayK. MexaHnueckoe
JBIDKEHUE KaK MpocTeifias popma ABUKEHUS MaTEPUH.
DNeMEeHThl KHHEMATUKU MaTepUaIbHON TOUKU. CHUCTEMBI
orcuera. Tpaekropus. [IyTs u nepememenne. CKOpocTh u 2
yckopenue. HopmanbHOE U TaHT€HIIMAIbHOE YCKOPEHUE.
JluHamuka MatepuanbHON TOUKU. 3akoHbl HploTOHA.
Nmnynbe. 3akoH coxpaHeHus ummnyinsca. Pabora,
MOIIIHOCTb, SHEPTHs. BpamarensHbie IBIKECHHS -
MaTepualbHOM TOYKHU, TBEPAOIO TEja.

1 Mexanuka

1.2. MexaHnnyeckue K0JieOAHUSI M BOJIHBI

OCHOBHBIE XapaKTEPUCTUKH TAPMOHHYECKHUX KOJICOaHHA.
VYpaBHeHue kosiebaHui. 3aTyXaromiue KoaeOaHus.
Breinyxxaennsie konebanus. Pesonanc. BomHoBsie
npouecchl. [IpogobHbIE U TONIEPEYHBIE BOJIHBI. 2
VYpaBuenue Oerymieit  BoiHbI. Pa30Basg CKOPOCTb.
BonHoBO€ ypaBHeHUE. 3BYKOBBIE BOJIHBI. ICTOUHUKH 1
MIPUEMHHKH 3ByKa. Bocnpusitue 3Byka. MHppa3Byk u

YIIbTPa3BYK.
2.1. Moaekyasipaas puszuka
Monekynsa | TepmoanHamuueckue napameTpsl. MneanbHbI  ras.
pHas OneITHBIE  3aKOHBI UJCANBHOTO Ta3a. YpaBHEHHE
2 busukau | MengeneeBa - Kiamelipona. OcHOBHOE ypaBHEHUE 2

TEPMOJIUH | MOJIEKYJISIPHO - KMHETHMYECKOW TEOPUHU MJICaJTBbHOTO rasa.
aMHKa OcCHOBHEIE OJIOKEHUS MKT u HX OIILITHOE
obocHOBaHue. SIBeHMs nepeHoca. YpaBHeHue auddysuu.




SBnenne TemmonpoBoaHocTH. Wcemapenue. KoHBekius.
N3nyyenune. JlromuHecueHuuss. BHyTpeHHss dHeprus
cuctembl. Teriota u pabota -QpopMbl nepeaadn SHEPrUu.
Pabora pacmupenus ra3a. TennoeMKoCTb.

2.2. OCHOBBI TepMOAMHAMUKHU. PeasibHbIe ra3spl
IlepBoe Hawano TepMmoauHamuku. [Ipumenenue
[IEPBOrO Hadaja TEPMOAUMHAMUKH K M30IPOLIECCAM.
Kpyrosslie nmpoueccsl. acanbHas TemioBas MalllvHa U €€
kod(durmenT mnone3Horo aeicTBusa. Teopema Kapho.
ITytu noeiienus KI1/1. Cuiibl 1 noTeHuManbHasi S3HEPTUs
MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS. Y paBHEeHHE BaH-
nep-Baanbca. 30TepMbl peanbHbIX Ta30B U UX AHAJIN3,
BHYTPEHHSISI SHEPT Ul peajbHOro raza. (CHKM)KEHHE ra3oB.
OmnbIT DHOpIoCa.

DnekTpu-
YECTBO

3.1. OCHOBBI 3J1EKTPHYECTBA. 3aKOH COXPaHEHUS
ANIEKTpUYeCcKuX 3apsaaoB. 3akoH Kynona. Dnexkrpuueckoe
noJie. HanpshxkeHHOCTD AneKTpudeckoro mnoiis. CuioBbie
muHuy. [loTeHuuan snexkrpudeckoro nods. CBs3b MEXIY
MOTEHIIMAJIOM U HaNPSHXKEHHOCTHIO ISl JIEKTPUYECKOTO
0JIs1. DKBUTNIOTECHITUAIBHBIE TOBEPXHOCTH. [IpOBOIHUKY B
ANEKTPUUYECKOM TOJIe. DIEKTPOEMKOCTh MPOBOTHUKA.
DHeprus 3apsKEHHOr0 IPOBOJAHMUKA U KOHJEHCATOPA.
DHeprus MeKTPOCTATUYECKOTO MOJISL. DIEKTPUIECCKHIMA
ToK. Cuna toka. [moTHoCcTh TOKA. 3akoHbl OMa Jyist
OJTHOPOJIHOTO ¥ HEOAHOPOHOTO ydacTka uenu. [lanenue
HarpspkeHus. CopoTUBIICHUE. DIEKTPUIECKUE TOKU B
pa3nuuHbIX cpenax. [1na3ma..

MargeTusm

4.1. OcHoBBLI MarHeTH3Ma. MaruuTHoe I0JIe, €ro
XapakTepucTHku. 3akoH buo-Casapa-Jlannaca. [Totok
BEKTOpa MarHUTHOW MHAYKIMU. Teopema
Octporpaackoro-I'aycca. SIBieHue aneKTpoMarHuTHOM
UHIYKIHU. SIBII€HNE CAMOUHIYKIIMHU. DHEPIUsl
MarHMTHOIO NOJIsl. MarHUTHBIE CBOMCTBA BELIECTBA. 3aKOH
Awmmnepa. Cuna Jlopenua. IHIyKTUBHOCTb U €MKOCTh B
LEMSAX IEPEMEHHOIO TOKA. DJIEKTPOMArHUTHBIE
KoJieOaHusl. DIEKTPOMArHUTHBIC BOJTHBI.

OnTtuka

5.1. D1eMeHTBI reOMeTPHYECKON H BOJTHOBOI ONITHKH
OCHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTUKHU. ToHKHE
muH3bl. KorepentHnele ucrounuku csera. MHTepdepenuus
cBeToBbIX BoJH. OnbiT HOHTa. {udpaknus ceera.
[Tonspuszanus ceera. 3akon Mantoca. 3akoH bprocrepa.

5.2. OcHOBBI KBAHTOBOI ONTHKH

TennoBoe U3Ny4eHHe U €ro XapaKTePUCTUKH. 3aKOHBI
Kupxroda. 3akon Credana-bonpimana. Pactipenenenue
SHEPTUH B CHEKTPE TEIIOBOTO U3IIy4YE€HHS. 3aKOH
cmetenus Buna. ®ortosnexkrpuueckuil 3gpdext. Ipdext
Komnrona. /laBieHune cBeTa.

ATomHas
U siiepHas
duzuka

6.1. OcHOBBI aTOMHOI ¥ siepHOi pu3nku. CtpoeHue
aToMa. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. CocTaB u
XapaKTepUCTUKU aTOMHOTO sJipa. SIBieHune
PaAMoOaKTUBHOCTH. 3aKOH PaInOaKTUBHOIO pacnajia.
3anmTa OT paAMOAKTUBHBIX U3JTYYEHUN. DHEPTUS CBSI3U.




JledekT Macchl aTOMHOTO sipa. SaepHble peaKIuu.
Ilennas peakuus pacnana. TepmosinepHas peakuus
CHHTE3a.

Bcero

18

4.3 TemaTu4ecKuii TUIaH MPAKTUIECKUX 3aHATUI

Ilpakxmuueckue 3auamus y4eOHbIM NIAHOM He NPe0yCMOMPEHDL.

4.4 Tematnueckuil 11aH 1a00paTOPHBIX padOT

Ilenp mabopaTopHOrO MPAKTHKyMa — O3HAKOMHUTH CTYJICHTOB C COBPEMEHHBIMH METOJIaMU
U3MEpEeHUs; MPUBUTH CTYJCHTaM MPAKTHUYECKHWE HABBIKA IO METOJIMKAM 3KCIEPUMEHTAIbHBIX

UCCIIEIOBaHN U 00paOOTKH ONBITHBIX JaHHBIX;

oMoy MM B YCBOCHHH OTACIBbHBIX

TEOPETUYECKUX pa3zienoB Kypca. JIabopaTopHbIi MPAaKTUKYM BBITIOJIHAETCS 10 UHIUBUIYATHBHOMY
rpaguKy MUHU TPYIIAMH, COCTOSIIMMU U3 2-3 CTYACHTOB. 3a Mepuoa OOyYeHHUs CTYIEHT
BbINONHSET 18 mabopaTopHbIX paboOT M3 MPEUIOKEHHOTO MepPeuHs B COOTBETCTBHH C TpaduKoM,
pa3paboTaHHBIM JJI K&KIOW MUHU TPYIIIIHI.

Ne Ne paznena Conepikanne paboTs! TpynoeMKoCTb,
1/0| JUCIHMIIIMHBI 9.
1.M3ydenune 3aKOHOB PaBHOYCKOPEHHOTO JIBUKCHUS Ha 9
MamuHe ATByJa.
1 Mexanka 2. OrmpeneneHue yrioBOoro YCKOPEHUS M MOMEHTa 9
MHEPLUHN KPECTOBOTO MasiTHHUKA.
3. OmpenencHue CKOPOCTH Nyad C  IOMOILIBIO 2
OAJUTMCTUYECKOT0 MasiTHUKA
1.0npenenenre KodpUIMEHTa BHYTPEHHETO TPEHUs 2
2 MonekynspHa | KUAKOCTH
1 pu3nKa 2.0mpeneneHre OTHOLIEHUS YIENIbHBIX TeIJI0EMKOCTEN 5
ra3za METOZI0M a1M1abaTHUYECKOr0 PacIIupEeHUs
3 OnextpuuectB | 1.M3mepenue AIIEKTPUUYECKHUX COIIPOTHUBIICHUH 9
0 MOCTHUKOM YHUTCTOHA
4 MarHeTsm 1.3mepenue UHYKIUH MarHUTHOTO HOJIst 5
AJIEKTPOAUHAMOMETPOM
5 Ontixa 1.M3yuenue 3akoHOB BHelIHero ¢poro3ddexra 5
6 AtomHas 1 1.Omnpenenenue neproja noiypacnaja 2
syiepHast pu3nka
Bceero 18

JlaGopaTopHble TNpPaKTHUKYM BBINOJHSAETCS 10 HWHIMBUAYAJbHOMY TpauKy MHHH TpyIMIaMu,
COCTOSIIIUMU U3 2-3 CTyAEHTOB. 3a nepuoj oOy4eHHUs CTYACHT BBINOJHSET 2 JJabopaTOpHbIe pabOThI
U3 TMPEUIOKEHHOTO TEPevHsT B COOTBETCTBUU C TIpaduKoM, pa3paOOTaHHBIM IS KaXI0W MUHH

TPYIIIIBIL.

4.5 CamocrositensHas paboTta

Howmep
paszznena
(Tembl)

Bung camocrosTeaprHON
paboThl

Ha3Banue
(coneprxanue pabOTHI)

O0BeM,
aKaJ.9achl




OcMbICIIeHHE U 3aKpEIICHHE TEOPETUIECKOTO
N3yyenne JIEKLMOHHOIO
Marepuana B COOTBETCTBUM C COACPKaHUEM 15
marepuasia s
JICKIIMOHHBIX 3aHATHUI
CaMocCTOsATEIbHOE HM3yYE€HUE OCHOBHOW U
CamocrosrenbHoe JIONIOJIHUTEIBHON JMTEpaTyphl, MOUCK U cOOp
U3y4eHHE TEOPETUYECKOTO | HHPOPMALIUU o JUCLHUIIIINHE B 15
marepuasia NEePUOJNYECKUX  I€YaTHbIX U  HMHTEpHET-
W3JIAaHUSX, HAa OQUITHAIBHBIX CAalTOB;
[Toaroroka k | IlogroroBka oryera mno y1aboparopHoii padore,
BBIIIOJIHEHUIO M 3allUTE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI 15
71a00paTOPHBIX pabOT
[TonroroBka Kk  cpaue [ToBTOpEHME U 3aKpETIIICHUE U3YYEHHOTO 7
9K3aMeHa Mmarepuaia
HUTOro: 72

5 METOJIMYECKWE PEKOMEHJIALIIMY MO N3YYEHUIO TUCLHUILIAHBI
(MOJYJISD)

5.1 PekoMeH1auMM MO HCMOJIb30BAHUIO MATEPHAJIOB padoyeil NporpaMmbI

Paboty c Hacrosmeii pabodeii mporpaMMoi clienyeT HadaTh ¢ O3HAKOMIICHHS, TJe 0co0oe
BHUMaHME ClIeyeT 00paTUTh HAa BONPOCHI, BEBIHECEHHBIE JUIl CAMOCTOSATENIBHOTO N3YyUEHHUSL.

[Ipy u3yyeHUM AUCLUIUIMHBI CIEIYyEeT PaBHOMEPHO PpaCIpelNeisiTh BpeMsl Ha MPOpadbOTKy
JEeKIUH, CaMOCTOSTENbHYI0 paboTy IO BBINOJHEHHIO Ja0OpaTOPHO-NPAKTUYECKUX padorT,
CaMOCTOSITENIbHYIO paboTy IO MOJArOTOBKE K JIaOOpaTOPHO-NIPAKTUYECKOMY 3aHsTHIO. Bompockl mo
TEOPETUYECKOMY KYPCY, BBIHECEHHbIE Ha CaMOCTOATEIBbHOE M3y4eHHE, CTOUT M3Y4YHTh Cpasy Iocie
HquHTaHHOﬁ JICKOOUU, IPU 3TOM COCTaBJIgA KOHCIICKT II0 BOIIPOCY, NMOMECTUB €TI0 B TETpaau C
JIEKIIMOHHBIM MaTepHUajIoM.

5.2 Moxkenanus K U3y4eHUIO OTAEJIBHBIX TeM Kypca

[IpenonaBarens B KOHIE JIAOOPAaTOPHOTO 3aHATHA ~ O3BYYMBAET CTYACHTaAM TEeMAaTUKY
cienyromiero 3anatus. Onpezaenser 00beM padboT, KOTOPBI HEOOXOAMMO BBITIOJIHUATE ISl TIOJTOTOBKU
U YCIEIIHOTO BBINOJHEHUS clefytomeld JjgabopaTopHoil paboThl. YKa3blBaeT —JIUTeparypy
HEOOXOUMYIO JJIsi CAMOCTOSITEIbHON MOJATOTOBKH K JTJAOOPATOPHOMY 3aHSTHIO.

5.3 PexoMenaanuu mo padore ¢ TUTEPaTypOi

[Ipu pabore c nuTeparypoil cieayeT oOOpaTWTh BHHMaHHWE HAa HMCTOYHMKH OCHOBHOW U
JIONIOJTHUTEIBHON JIMTEpaTyphl, MpUBEACHHBIE B pabouel ydeOHOW mnporpamme. [lng OGonbliero
NpeaACTaBJICHUA O JUCHUIIIIMHE BO3MOXHO O3HAKOMIJICHUEC C I/IHTepHeT-I/ICTOLIHI/IKaMI/I.

CamocrosTtenpHast  paboTa  CTYAEHTOB 1o  gucuuiuinHe  «®Pu3uka»  IIIaHUpYeTCs
IIpernoaBaTesieM CorilacHo pa3paboTaHHbBIX B aKaJeMUH HOPMATHBOB U JI0JKHA BKJIFOYATH!

CamocTodATeNbHYI0 paboTy M0 M3YYEHHUI0 TEOPETHYECKOro MaTepuaa Kypca. Benymmii kypca
B HA4YaJIC JICKIIMHM HA3bIBACT TEMY U ILJIaH. B mman JICKOUU BXOJAT BOIIPOCHI IJIA CaMOCTOATCIBHOT'O
U3y4eHMs, OTHOCALIMECS K JaHHOM Teme (ykazaHbl B paboueil mporpamme), ¢ 00s3aTeIbHBIM
YKa3aHHUEM JIMTCPATYPHBIX HCTOYHUKOB, IJIA U3YUCHUA JaHHBIX BOIIPOCOB.

CamocrodrensHasi paboTa IO THOJATOTOBKE K  BBIMOJHEHHIO JIAOOPAaTOPHBIX  PaboT.
[IpeniogaBarens B KOHIIE JTAOOPATOPHOTO 3aHATUS O3BYUHMBAET CTY/IEHTaM TEMAaTHUKY CJIEAYIOIIETOo
3anHsaTHs. Ormpenenser o0beM paboT, KOTOPBIH HEOOXOIUMO BBINOJIHUTH [UIS TOATOTOBKH H
YCHEITHOTO BBIMOTHEHUS CIIEYIONIEH 1ab0paTopHOi paboThl. YKa3bIBaET JUTEPATYPY HEOOXOAUMYIO
JUIsL CAMOCTOSITEIbHOM MOJTOTOBKY K JTAOOPAaTOPHOMY 3aHSATHIO.

5.4 CoBeTbl 110 IOATOTOBKE K 3a4eTy

[Tpu moAroTOBKE K 3a4eTy, peKOMEHAyeTcs 3a0aroBpeMeHHO U3yYUTh U 3aKOHCIIEKTUPOBATh
BOIPOCHI, BEIHECEHHBIE HAa CAMOCTOSITENIbHYIO IOJTOTOBKY.

Jns Toro ytoOBl M30E€XaTh TPYAHOCTEH MHpPU OTBETAX HAa BONPOCHI PEKOMEHIYETCS HpU




MOATOTOBKE K 3adeTy Oojiee BHUMATEIBHO H3YyYUTh pa3leibl C HCIOIH30BAaHHEM OCHOBHOW W
JIOTIOJIHUTEIBHON JIUTEPaTyphl, KOHCIIEKTOB JIEKIUH, KOHCIEKTOB MPAaKTHYECKUX pPadOT, pecypcoB
HNuTtepner.

6 OCHOBHAA, IOIIOJIHUTEJIbHASA JIMTEPATYPA, IPOTPAMMHOE
OBECIIEYEHHME U PECYPChl UTH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET»:

6.1. OcHoBHasi JiuTEepaTypa:

6.1.1 Kopuromkun, FO.J[. OcHOBBI coBpeMeHHOW (M3MKK (KBAaHTOBash MEXaHUKA, (PH3UKA
aTOMOB W MOJIeKyJ, (hu3uka TBepAOoro Tena, saepHas ¢usuka) [Tekcr] : yue6HOe mocodbue / FO.JI.
Koputomkun. — Cankr-IlerepOoypr : H3marensctBo Cankr-IlerepOyprckoro HalmoHaIbHOTO
uccnenoBarenbckoro yauepcurera UTMO, 2005. — 326 ¢. http://ebs.rgazu.ru/?q=node/3044

6.1.2. Muponosa, T.®. ®wusuka [Tekcr]: MmeToguueckue ykazanus /T.D. Muponosa, JI.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL[ CI'CXA, 2012. - 114 c.

6.1.3. MuponoBa, T.D. ®usuka [Tekct]|: Mmeromuyeckue ykKazaHWs [Js1 BBIIOJHEHUS
nabopaTtopHbIX paboT Mo pazgenaM "DIEeKTpOMarHeTH3M, ONTHKa M aToMHas (¢usuka'/
T.®.Muponosa, J[.B. Muponos, O.A. Muponosa [u ap.] — Kunens: PUL[ CI'CXA, 2012. — 106
c. [Onekrponnsiii pecypc] - Pexum nocryna: https://rucont.ru/efd/224515

6.2 lonotHUTE/ILHAS JIUTEpaTypa:

6.2.1 MuponoBa, T.®. duszuka [Tekcr]: MeTOAMYECKHUE PEKOMEHIALMH JJIsi BBITOJHEHUS
TECTOBBIX 3aaHuii u 3aaa4. Yacte 2 / T.d.Muponosa, E.B. Jlpipnaesa, T.B. Muponoa. — Kunens:
PUL[ CI'CXA, 2014. — 61 c. [Dnexkrponuslii pecypc] — Pexum mocryma: http://rucont.ru/efd/330172

6.2.2 MuponoBa, T.®. ®uszuka [TekcT]: MeToaNMYECKHUE PEKOMEHIAIMU JUIsl BBIIOJIHEHUS
TECTOBBIX 3a/anuii u 3a1ad. Yacte 3 / T.d.Muponosa, E.B. Jlpipaaesa, T.B. Muponosa. — Kunens:
PULL CI'CXA, 2014. — 61 c. [DnexTpoHHbIit pecypc] — Pexxum mocryna: http://rucont.ru/efd/330173

6.2.3 Kupcanos P.I'., bapxanckas E.B., IpipnaeBa E.B., Hmwxapamze T.C. JlabopatopHbrii
NPAaKTUKYM O (u3uKe (MexaHHKa, MOJEKYJIspHas (HU3MKa U TEPMOJMHAMUKA, SJIEKTPHUUYECTBO)
Kunens, PUL] CT'CXA, 2009, 124c..

6.2.4 KupcanoB P.I'., IpipnaeBa E.B. COopnuk 3amgauy no ¢usuke Kunens, PUL] CI'CXA,
2009, 60c.

6.2.5.Kupcanos P.I'., [lsipnaesa E.B., MenbmoBa E.A., Hmwxkapanze T.C. DnekrpomarseTusm,
onTuka 1 atoMHas ¢usuka: npaktukym Camapa, PUL] CI'CXA, 2012, 155 ¢

6.2.6. Illyoun, b.1., Kupcanos, P.I'. JlabopaTopHblii NpakTHKyM IO (U3UKE C OCHOBAMHU
ouno¢pusuku [Tekcer]: yuebnoe nocodue. — Kunens: PUL] CI'CXA, 2000. — 120c

6.2.7..OnekTpoHHBI y4yeOHMK MO (¢u3MKe [DIEeKTPOHHBIN pecypc] — Pexum nocryna:
http://www.physbook.ru/

6.2.8. IpipHaeBa, E.B. ®usuka c ocHoBamu ouodusuku. Y. 1 : kypc nexuuii / P.I'. Kupcanos,
E.B. JpipraeBa .— Cawmapa : PUIL] CI'CXA, 2013. — 223 c. [DnekTpoHHBI pecypc]. — Pexum
nocryma : http://rucont.ru/efd/226825

6.2.9. Kparkuii kypc jeknuii mo ¢pusuke aromaoro sjpa / F0.®. IN'omosHe, A.A. Ten. - 2011.
— 101 c. — [DaexrponHsIii pecypc]. — Pesxum moctyna: http://rucont.ru/efd/146038

6.3 IIporpamMHoe o0ecrnieyeHune:

6.3.1 Microsoft Windows 7 IIpodeccuonanshnas 6.1.7601 Service Pack 1,

6.3.2 Microsoft Windows SL 8.1 RU AE OLP NL;

6.3.3 Microsoft Office Standard 2010;

6.3.4 Microsoft Office cranmgaprabrit 2013;

6.3.5 Kaspersky Endpoint Security mns 6usneca — cranaaptabiii Russian Edition;


http://ebs.rgazu.ru/?q=node/3044
https://rucont.ru/efd/224515
http://rucont.ru/efd/330172
http://rucont.ru/efd/330173
http://www.physbook.ru/
http://rucont.ru/efd/226825
http://rucont.ru/efd/146038

SIFERNNN

6.3.6 WINnRAR:3.x: Standard License — educational — EXT;

6.3.7 7 zip (cBOOOHBIN AOCTYM).

6.4 IlepeyeHb WH(POPMANUOHHO-CIIPABOYHBLIX CHCTeM U HNpodeccHOHAJbHBIX 0a3
AAHHBIX:

) http://www.garant.ru -

Poccuiickoit ®enepanuu;

https://elibrary.ru Hayunast snekrponnas 6udmunoreka eLIBRARY.RU
https://ru.wikipedia.org/wiki/ DnekTpoHHas CBOOOHAS SHIIMKIIOIC IS,
http://n-t.ru Dnexrponnas 6ubaHoTeKa «Hayka ¥ TeXHHKa»
http://www.consultant.ru - CnpaBo4nas npaBoBast cucrema «Koncynsrant [lnrocy;
CrpaBo4HO-IpaBOBas

CUCTEMa II0 3aKOHOJATCIIbCTBY

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

No HanmMenoBanue crienuaibHbIX * TIOMEILEHII U OcCHAIIIEHHOCTD CIENAIBHBIX IIOMEIIEHNI 1
/. TIOMEIIEHUH [T CAMOCTOSITENTHHOM PabOThI MIOMEILIEHUH [T CAMOCTOSITENTBHOM pabOThI
YueOHas ayauTopus I IPOBEACHUS 3aHATHI Aynuropust o0opymoBaHa
JISKIIMOHHOTO THIa 3218 CIICIUATU3UPOBAHHOM yUeOHOH MeOeNbIO: CTOJ
Camapckas o6x., 2. Kunenw, n.e.m. Ycmo- MPENOIaBATENs, CTOJ Ay JUTOPHBIM, TaBKU
Kunenvckuii, yn. Cnopmuenas, 0.84 ayIUTOPHBIE.
MukpodoH KOHPEpEeHINOHHBINA - | mIT.
1 Mukmep Mackie - 1 mr.
Yeunurens - 1 wr.
Konpnencaropusiit Mukpo¢oH - 1 mir.
OKpaH NPOEeKIIUOHHBIN - 1 mIT.
IIpoexrop ACER X1278H - 1 mr.
Cucremuslii 670K - 1 miT.
Mouutop Acer - 1 mrT.
VYueOHast ayAuTOpHs JJIsl IPOBEJCHUS 3aHATHH Aynutopust 000pyoBaHa
JnekuuoHHoro tumna 3119 CIEIATN3UPOBAHHON yUeOHOH MeOeNbI0: CTOI
Camapcras o6n., 2. Kunenw, n.e.m. Ycmo- MPENoIaBaTesl, CTOJ Ay JUTOPHBIM, TaBKU
Kunenvcxuii, yn. Cnopmusnas, 0.84 ayIUTOPHBIE.
2 Kommbiotep Intel Pentium B komrutekre - 1 mT.
MonuTtop Acer - 1 wr.
IIpoextop ACER X1278H - 1 mit.
DKpaH ¢ JIEKTPONPUBOAOM — 1 TIT.
Muxmep Mackie - 1 mt.
Yceunurens MOIIHOCTH - | 1IT.
YyeOHast aynuTopus, Ui POBEACHUS 3aHATHI | YueOHas ayautopus Ha 40 mocagqouyHbIX
JIEKIIMOHHOTO THUTIA, MPOBEJEHUS | MECT, YKOMIUIEKTOBAaHA
MPAKTUYECKUX pabor, MPOBEJICHUS | CreIUaIU3upoBaHHON Mebenbto Jlocka -1
nabopaTOpHBIX  padoT, rpynmnoBbix  u | Bemanka — 1
3 | MHAMBUAYANBHBIX KOHCYNbTalMid, TeKymero | CTon-mapra Ha 3 mocagovyHbIX MecTa — 13
KOHTPOJSL M MPOMEXYyTouHOM arrectanuu. | CTos MUChbMEHHBIN (MpenoiaBaTelbCKuil) —
3311. 1
Camapckas o6n., e. Kumeno, n.e.m. Ycmo- | Cryn msrkwii - 2
Kunenvcruii, yn. Cnopmuenas, 0. 8A. [Tnakat — 4
VYyebHas aynutopus, JUisi TPOBENCHUsI 3aHATHI | YdeOHast ayaquTopus Ha 32 MOCag09HbIX
JIEKLIUOHHOI'O TUIIA, MPOBEAEHUS | MECT, YKOMIUIEKTOBAaHA
4 | TPAKTHIECKHX pabor, IPOBEJEHUS | crerann3upoBaHHoN Mebenbio Jlocka -1
nabopaTopHblX ~ pabor,  rpymmoBelx U | Bemanka—1

WHIUBHIYAIbHBIX KOHCYJIbTAIIHH,

TEKYIIETro

KOHTPOJII M INPOMEXYTOYHOM AaTTECTALMHU.

Cron-mapra — 16
CroJt muChbMEHHBIN (TIPEno1aBaTeIbCKUM) —



https://elibrary.ru/
https://ru.wikipedia.org/wiki/
http://n-t.ru/
http://www.consultant.ru/
http://www.consultant.ru/

No HaumenoBanve criermanbHbIX * TOMEIECHUI U OcCHAaIIIEHHOCTD CHEMATLHBIX IIOMEIECHIN 1
/M. TIOMEIIICHHUH [T CAMOCTOSITENTHHOM PabOThI TIOMEIIIEHUI IS CAMOCTOSITENTHHOM pabOoThI
3307. 1
Camapckas o6x., . Kunenw, n.e.m. Yemo- Ckambs - 14
Kunenvcxuii, yn. Cnopmusnas, 0. 8A. Cryn msarkuii - 6
Kadenpa — 1
[ToncraBka moa miaakaTel — 1
[Tnakar — 4
VYueOHas aynuTopus, Juisl TPOBEACHUS 3aHATHH | YdueOHast ayauTopust Ha 32 MOCca09HbIX
JIEKIITMOHHOTO THUIIA, MPOBEACHUS | MECT, YKOMIUICKTOBaHA
MPAKTUYECKUX pabor, MIPOBEJICHUS | Crieuann3upoBaHHON Mebenbio [locka -1
nabopaTtopHeIX  padoT, rpynmnoBeix | Bemanka — 1
WHIUBUAYAIbHBIX KOHCYJbTaluii, Tekymero | Crton-napra — 16
5 | KOHTpOIs M IIPOMEXYTOUHON arrectanuu. | CTOJI NMCbMEHHBIN (IIPENOJaBaTENIbCKUIM) —
3114. 1
Camapckas o6n., e. Kunenw, n.e.m. Ycemo- Ckambs - 14
Kunenvckuii, yn. Cnopmuenas, 0. 8A. Cryn msarkuii - 6
Kadenpa — 1
[ToncraBka moa miaakaTel — 1
[Tnakar — 4
[Tomemenue st caMoctosiTenbHONM paboTel | [lomerenne Ha 6 TOCAJOYHBIX MECT,
CTYZIeHTOB, ay. 3310a (YuTanbHBIN 3aI1) YKOMIUIEKTOBAHHOE  CIEHHAIIM3UPOBAHHOMN
Camapckas obn., 2. Kunenw, n.e.m. Ycemo- MeOenbl0 (KOMIBIOTEPHBIE CTOJbI, CTYIb)
6 Kunenvcxuii, yn. Cnopmugnas, 0. 8A. Y OCHAIIICHHOE KOMITbIOTEPHOU TEXHUKOU
(6 paboumx cTaHIUI), MOAKIOYECHHON K
cetu «UMHTepHer» u oOecreuynBarONICH
JOCTYI B DJIEKTPOHHYIO HMH(OPMAIOHHO-
00pa3oBaTeNIbHYIO CPEly YHUBEPCUTETA.
[Tomemenue TUIS XpaHeHus u | CienuanbHBli MHCTPYMEHT M WHBEHTaph
MPOPUIAKTUYECKOTO 0OCITYKUBAHUS YIEOHOTO | /ISl y4eOHOTO0 00OpYAOBaHUS:
7 | obopynoBanus, aya. 32036. KUCTOYKH JJI1 OYMCTKU KOMIIBIOTEPOB U

Camapcxas o06a., e. Kumneno, n.e.m. Ycmo-
Kunenvckuii, yn. Cnopmuenas, 0. 8A.

KOMIUICKTYIOIHX, CIUPT, KOMIIJICKTYIOIIIHEC
" paCXOJHbIC MATCPUAJIBL

8 ®OHJI OIIEHOYHBIX CPEJICTB JJIS1 MPOBEAEHUS TEKYIIEN 1
MNPOMEXXYTOYHOM ATTECTALIUU

8.1 Buabl 1 ¢popMbI KOHTPOJISI 10 AUCHMILIHHE

KoHTposib ypoBHSI YCBOEHHBIX 3HAHWUW, OCBOCHHBIX YMEHUW M TPHUOOPETCHHBIX HABHIKOB
(BMazeHmil) OCYIIECTBISIETCS B paMKaX TEKYIIETO UM MPOMEXKYTOUHOIO KOHTPOJS B COOTBETCTBUM C
[TonoxxeHrneM o TeKyIIeM KOHTPOJIE U MPOMEKYTOUHOM aTTeCTalluu 00yYaroIXCsl.

Tekymuii KOHTPOJIb OCBOSHUSI KOMIIETEHLIUM IO JUCUUILUIMHE IIPOBOIUTCS NIPENOAABATEIISIMU,
BEIIYIIIMMH JIA0OPATOPHBIE U MPAKTHUECKHUE 3aHATHS, ITyTEM MTPOBEICHHS YCTHBIX WA MUCHbMEHHBIX
OTMPOCOB 1O Ja0OPaTOpPHBEIM paboTaM W MPOBEPKU BBIMOJHEHUS HHIWBUIYaTbHBIX 3amaHuil. [Ipu
MPOBEICHUUN TAKOr0 KOHTPOJISI MOTYT MCIOJIb30BaThCA KOHTPOJBHBIE BOMPOCHI, TECTOBBIE 3aJIaHUSI.
Pe3ynbTarhl onepaTuBHOTO KOHTPOIISI PUKCUPYIOTCS B paboueM jKypHaJe MmpernoaaBares.

HTtoroBoii O1eHKON OCBOCHHUS MUCHIUILIMHAPHBIX KOMIIETEHIIUH (PE3ybhbTaTOB OOy4YEHHUS IO
JTUCIUIUIMHE SIBISIETCS TMPOMEXKYTOYHAs arTecTanus B QopMme 3adera, MPOBOJAMMOIO C Y4ETOM
pPEe3yIabTAaTOB TEKYILETO KOHTPOJIS.




ROOo~NoaMWNE
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8.2 TunoBble KOHTPOJIbHbIE 32IaHUS WM HHbIE MAaTEePUAJIbI, HEOOXO0AUMBIE /1JIs1 OLEHKHU
pe3yJbTaTOB OCBOEHHSI 00Pa30BaTeJbHOM MPOrPaAaMMbI B pAMKAX Y4eOHOH JUCIHUILIHHBI

Ouenounvle cpeocmea 0711 nPOGeOCHUA meKyuiell ammecmayuu
JlaGopaTOopHBIi IPaKTUKYM:
Bonpocsl k cobecenoBanuio o 1a00paTopHOMY IPAKTUKYMY

1.MexaHuka

Kakoe nBuxeHue Ha3bIBAaeTCA PABHOYCKOPEHHBIM?
Uto Ha3bIBaETCS yCKOPEHUEM?
Kak paccuuraTh CKOPOCTb U IyTh IIPU PABHOYCKOPEHHOM JIBUKEHUU?
Cdopmynupyiite BTopoii 3akoH Hpl0TOHA [IJIs TOCTYMATENBHOTO JIBHKCHUS.
Yro Takoe yrioBoe yCKOPEHHE, B KAKUX €AMHUIIAX OHO U3MepsieTcs?
Kak paccunraTh myTh pu paBHOYCKOPEHHOM JIBHYKCHHH?
Kak cBsi3aHbl Mex1y OO0 KacaTeIbHOE U YTJI0BOE YCKOPEHUS?
Uro Ha3pIBaeTCS MOMEHTOM HHEPIIMU MaTepPHaIbHON TOUKH?
Kak BbIuucIisieTcst MOMEHT MHEPLIMM OJTHOPOIHBIX TEJ IPaBUIbHOM reoMeTpuueckoil popmpi?
0. Kak OmBITHBIM IyT€M OINpPENETUTh MOMEHT MHEPUUH HEOAHOPOIHBIX TEJ M TEJI HEMPABUIbHOM
reoMeTpuueckor Gopmbi?
1. CdopmymnupyiiTe OCHOBHOI 3aKOH TUHAMUKH BPAIIATEIHHOTO JIBUKCHHUS.
2. Yo Ha3bIBaeTCSA UMILYJILCOM Tena?
3. CdopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbCA.
4. 3anummre 3aKOH COXPAaHEHMsI UMITYJIbCa JJIsi CHCTEMbl MasiTHUK-TTYJIS.
5. B uem 3akirouaeTcs 3aKOH COXPaHEHUSI MEXaHHUECKOW YHEPTUH ?
6. 3anumuTe U NOSCHUTE 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH JUIsl CUCTEMbI MasTHUK-TTYJIS.
7.  Kak 0OBSICHUTH C SHEPreTMYEeCKON TOYKHU 3pEHHUs MpOIecC 3aTyXaHus KoJieOaHWM B BSA3KOM
cpene?
8.  Kakwue cuiipl BBI3BIBAIOT 3aTyXaIOIHE KOJICOAHNST MAaTEMAaTHUECKOTO MasiTHAKA?
9. UYro Ha3bIBaeTCs JOrapuPMHUECKUM IEKPEMEHTOM 3aTyXaHus?
0.  Yro Ha3bIBaeTCSI BpEMEHEM pellaKcaluy KojeOaHmit?

1.  Yro nokasbiBaeT K03(pPULIMEHT 3aTyxaHUs KoneOaHUN?

JTaJIOH oTBeTa Ha Bonpoc Nel

Pagnoyckopennpim Ha3bIBalOT TaKOE JBMXKEHUE, IIPU KOTOPOM TEJIO 3a JH0ObIE paBHbIE IPOMEKYTKU
BPEMEHH YBEIMUYMBAET CBOIO CKOPOCTh Ha OJMHAKOBYIO BEIMUUHY. JlJI1 XapaKTEpUCTUKHU OBICTPOTHI
U3MEHEHHUS CKOPOCTH BBOJAT MOHITHE — YCKOPEHHS.

JTAJIOH 0TBeTa HA Bompoc Ne2

Yckopenue — 510 BekTOpHas ¢usnyeckas BeIMUYMHA, ONpeAeseMas OTHOIIEHHUEM H3MEHEHUs
CKOPOCTH K MPOMEXYTKY BPEMEHHU, 32 KOTOPBIM 3TO U3MEHEHHE MPOU3OILIO. Y CKOPEHHE YUCIEHHO
PaBHO U3MEHEHHIO CKOPOCTHU B €IMHUILY BPEMEHU:
V-V,

At

B CU usmepsiercs B m/c?.
JTaJIOH 0OTBeTa Ha Bonmpoc Ne3
Jlnst pacdeTa MyTH, IPOMICHHOTO TeJIOM IPU PaBHOYCKOPEHHOM JBM)KEHUH, UCIIOJIB3yeTCs (popmyiia:
=42
S= \70t +—
2
riae Vo — HauanbHasi CKOPOCTh JABUKEHUS, a — YCKOpeHHe, t — BpeMsi ABM)KEHUS, WK popmyrna:
2aS =V? -V,
)

rne V — KoHe4Hasi CKOpoCTh, Vo — HayallbHasi CKOPOCTb JBMXKEHUS, a — YCKOpeHue/

a=



JI71st MTHOBEHHO!M CKOPOCTH JBIKCHHSI MOYKHO TIOJYYUTh BBIPAKCHHUE:
V=V, +a-t
Kpumepuu u wikana ouenku npu 3awume 1a60pamopusix pabom u CUmMyayuoHHbIX 3a0aHuil:
«3aumeno» CTaBUTCS B TOM ClIydae, €ClIM OHH OOHAPYKHJIM MOJHOE MOHUMaHWEe (DU3MIECKOM
CyYIIHOCTH pacCcCMaTpHBACMBbIX SIBICHUH W SaKOHOMepHOCTeﬁ, Jajii TOYHOE OIpPEACICHUE U
HCTOJIKOBAHUEC OCHOBHBIX TMOHSTHIA, 3aKOHOB, IPUBOAUMBIX B JJAOOPATOPHOM MPAKTUKYME, a TAKKE
TEXHNYCCKHN I'paMOTHO BBITIOJTHHUIIN @HSquCKI/Ie OIIBITHI, YCPTCIKU, CXCMBI, rpa(bI/IKI/I,
COMYTCTBYIOIME OTBETY, MPABUIBHO 3aUCAIN pPAcYeTHbIC (OPMYIIBI, MOJIB3YSICh IPUHATOM
CHUCTEMOH YCIIOBHBIX 0603HaquI/H\/’I; IIpHU OTBETE HC IMMOBTOPAOT JOCIOBHO TCKCT yqe6HI/IKa, a YMCIOT
0T06paTL TJIaBHOC, TO €CTh YMCIOT CMHTC3UPOBATL 3HAHUS, ITIOJTYUYCHHBIC HAa JICKIIMOHHBIX 3aHATUAX,
YMEIOT YCTAHOBUTH CBA3b MEXKIY H3y4aeMBIM U PaHEe U3yUE€HHLIM MAaTEPHUAIIOM 110 KypCy (DU3UKH;
«Heszaumeno» BBICTABIAETCS CTYIEHTaM, HE BJIAJICIOIIMM OCHOBOIOJArAIOIIUMH 3HAHUAMH I10
[OCTAaBJIEHHBIM BOIIPOCAM B JIAGOPATOPHOM MPAKTHKYME.

OneHouHbIe CPECTBA /71 IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu

HpOMe)KYTOqHaH arrecrauusd 1o UuToraM OCBOCHHA NUCHUIINIMHBI OCYHICCTBIIACTCA B BH/C
3a4€Ta

HpI/IBOI[I/IM HpI/IMepHHﬁ NEepCUCHb BOIPOCOB, KOTOPLIC BBIHOCATCA HA IMPOMECKYTOYHBIC
aTTeCTalluu, SABJIAIOMIMCCA 3aBCPIIAOIMMU STallaMU B YCBOCHUUW JUCHUIIJIMHBI «Du3uKay.

Kunemaruka MaTepuaJbHON TOYKH.

Beenenue. Ilpenmer ¢u3uku, ee MECTo Cpeu €CTECTBEHHBIX U TEXHMUYECKHUX HayK. MexaHuueckoe
JIBUKCHHE KaK Mpocredmmas (Gopma JBUKCHHS MaTEepHH. DJIEMEHTHl KUHEMATHKU MaTepPUATbHOM
touku. [IyTte u nepememnienne. CkopocTh U yckopeHue. HopManbHOE M TaHT€HIIMAIbHOE YCKOPEHHE.
[ToctynarenbHOE IBUKEHHUE TBEPAOTO TENA.

JAuHaMHKa MaTepHATbHOH TOYKH.

3aKOH HMHEPIMH U HWHEPUUAIBHBIE CHUCTEMBbI OTCUeTa. 3aKOHBl JUHAMUKH MaTEepPUATBHOM TOYKH.
[lenTp Macc MeXaHHWYECKOW CHUCTEMBl M 3aKOH €ro JBMKEHHUA. 3aKOH COXPAaHEHHS HMMIIYJbCa.
Heynpyruit ynap. PeaktuBHoe 1BHKEHHE.

DyHAaMEeHTAJIbHbIC B3AaUMOACHCTBUSA M CUJIbI.

Cuuibl, IEHCTBYIONINE B CEIbX03MAIIIMHAX BO BpeMs UX padoThl. CHUITBI YIPYTOCTH, CHIIBI
CTaTHYECKOTO ¥ ruApoanHaMudeckoro TpeHus. Kosddumment tpenus. I'paButanrionHoe moue.
HanpsixenHocTs nosst Tarotenus. [lone cuisl TshxkecT BOIU3U 3eMITH.

Mexanuuyeckasi JHeprusi, MexaHm4ieckasi padora.

Mexanunueckasi pabota nepeMeHHo# cuibl. KuHetndyeckast JHeprusi MEXaHUYEeCKOW CUCTEMBI U €€
CBSI3b C pa0OTOM BHEIIHUX U BHYTPEHHUX CWI. [loTeHIIManbpHas YHEPTUs MaTepUaATbHON TOYKH BO
BHeHeM mnose. [loTeHnnanbHast 3Heprusi CUCTEMBbL. 3aKOH COXPAaHEHUS U U3MEHEHUSI MEXaHUYECKOM
SHEPTUU CUCTEMBI.

BpamaregbHoe ABHKEHHE TBEPAOIO TeJia.

DJIeMEHThl KWHEMAaTUKU BpallaTEIbHOIO JIBHKEHHUS. YTJI0Basg CKOPOCTh, YIJIOBOE YCKOopeHHue. CBs3b
C JINHEWHBIMH XapaKTEPUCTUKAMH.

MoMeHT cuiibl, MOMEHT MHepUHH. OCHOBHOM 3aKOH JUHAMHUKH BpPAIIATEIbHOTO JABUKEHUS. MOMEHT
HMMITyJIbCa. 3aKOH COXPAaHEHHs MOMEHTa wumnyibca. KuHeTmyeckass 3Heprusi BpallaTebHOrO
JIBKEHUS.

HeuHepuuaJbHbIe CHCTEMBI 0TCYETA.

Cunbl uaepuuu. LleHTpOoOSKHBIE CHIIBI MHEPIMU W cuiibl Kopuonca BO BpamiarImmXxcs CHCTEMax
oTcyeTa. YUeT 3THX CHJI IPH paboTe AeTanei CenbCKOX03IHCTBEHHBIX MAIIIKH.

I'apMmoHuYeckue KoJ1e0AHUS U BOJHBI.

OCHOBHBIE XapaKTEPUCTUKA TapMOHUYECKUX KoyeOaHuid. YpaBHeHue kKoneOanuil. CnoxeHue
rapMOHHYeCKHX Kojebanmii. KBasmynpyrue cuipl. MaremaTudeckuidi W (U3HUECKUN MasTHUKH.



3aryxatomue konebanusa. BeiHyxneHHble kojeOaHus. Pe3sonanc.O0pa3zoBaHMe BOJIHBL. YpaBHEHHE
MI0CKOM BoJHBI. J[mmHa BosHBI. KorepeHTHble micTouHWKH BOJH. MHTepdepennus BomH. Ctosune
BOJIHBI.

OcHOBBI clIEHAJIBLHOI TEOPHH OTHOCUTEIHHOCTH.

ITpeoOpaszoBanust ['anmunes. IlocTynarel cnenuaabHONM TEOPUM OTHOCHTENBHOCTH. [IpeobpazoBanmus
Jlopenna. JlimHa oTpe3ka, MPOMEXYTOK BPEMEHU. PESITUBUCTCKHI 3aKOH CIOKEHHSI CKOPOCTEM.
OCHOBHOH 3aKOH AMHAMUKH B TEOPUU OTHOCUTENIBHOCTU. Macca.

MoJieky/JISIpHO-KMHETHYECKAs TeOpHsl.

Ocnosuble nonoxenuss MKT. Tepmonnnamuueckue napamerpsl. MaeanpHelii ra3. ['a30Bble 3aKOHBI.
VYpaBHEHHE COCTOSIHUSL HJ€albHOrO ra3a. OCHOBHOE YypaBHEHHME KHHETHMYECKOW TEOopuu rasa.
Cpenusisi kuHETHYecKass sHeprus. Yucio cremeHeld cBoOOAbl Moiyiekyn Tasza. CpemHsist sHeprus
MOJIEKYJIbl. BHYTpeHHss1 sHeprus uaealbHOro rasza. PacnpeneneHue Mosiekyn 1mo ckopoctsam. OnbIT
[lrepna. bapomerpudeckas Gpopmyna. PacrpeneneHue MOISKyI O SHEPTHSIM.

SABnenus mepenoca. OOmee ypaBHeHHWe TepeHoca. YpaBHeHue guddysuu. SBneHue
TEIUIONPOBOJHOCTU. BHYTpeHHee TpeHHe B razax U *KUAKOCTAX.

OCHOBBI TEPMOJAMHAMUKH.

BuyTpennss sHeprus cucremsl. Temsora u pabora. IlepBoe Hauano tepmoauHamuku. [Ipumenenue
MEpPBOrO0 Hayalla TEPMOJUHAMHUKU K H3ompoleccaM. AnuabaTHble Tpolecchl. BbIBoA ypaBHEHUS
Ilyaccona. Kitaccuueckast TeOpHsl TEINIOEMKOCTEN Tasa.

Kpyrossie mporeccsl. neanpHas TemnoBas MamnHa U ee KO3 OUIUEHT MOoJIe3HOro JeHCTBUS.
Teopema Kapno. [Tyt noBbiuenus KIIJ[. DHTponus u ee cTaTHCTUYECKUI CMBICIL.

PeanbHble rassl.

VYpasaenne Ban-nep-Baannsca. M3orepmbl peanbHbix Ta30B. Ddekt xoyms-Tomcona. CxmkeHne
razoB. OneIT DHApIOCA.

CBolicTBa KUIKOCTEH.

[ToBepxHOCTHOE HaTsKEHUE. SIBlIeHHEe cMaunBaHus. MeHuck. JlaBieHue noJ MCKpUBIEHHON
noBepxHocThio. Popmyna Jlammaca. Kanunnsipuele sisnenuns. @opmyia JKropeHa.

DJIEKTPOCTATHKA.

3aKOH COXpaHEHHUs dJIEKTPUUECKUX 3apAaoB. 3akoH Kynona. Dnekrpuueckoe nose. HanpsxeHHOCTh
aneKkTpuyeckoro nois. CuioBele JuHUU. [0TOK BEKkTOpa HANpPSIKEHHOCTH JIEKTPUYECKOTO IIOJIS.
Teopema Octporpanckoro-I"aycca.

Paborta cun snextpuyeckoro mond. Llupkynsmus Bekropa HampspbkeHHOCTH. Ilotenuman. CBs3b
MEXIy TMOTEHIMAJIOM M HAaNpsHKEeHHOCThIO s 3JieKTpudeckoro rmousd. IIpoBoaHuku B
NEKTPUYECKOM TI0JIe. OJIEKTPOEMKOCTh TNPOBOJHUKA. KoHIeHcaToppl. ODHEprus 3apsyKEHHOrO
MIPOBOJHMKA M KOHJEHCATOpa. DHEPIUsl AJEKTPOCTATUYECKOTO MOJIS.

IHoCcTOAHHBIN YJIEKTPUYECKHH TOK.

Cuna Ttoka. [lnotHocTh TOka. 3akoHbl OMa 11l OJAHOPOJHOTO M HEOJHOPOJHOIO ydacTKa LEMHH.
[Tanenue Hampspkenus. 3akoHsl Kupxrodda. Pabora m momHocTe Toka. 3akoH Jlxoyns-JleHua.
Krnaccuueckast Teopust 3J€KTpONPOBOAHOCTH MeTauioB. KoHTakTHbele sBieHus. KoHTakTHas
Pa3HOCTh MOTEHUIMANIOB. TepMoasekTpuueckue siieHus. I dext [lenbTbe.

MarnuTHoe nmoJjie B BaKyyme.

B3aumopeiictBue TokoB. MarnutHoe mnosie. MHaykuus marautHoro mnois. 3akoH buo-Casapa-
Jlamtaca. Tlpumenenne 3akona buo-Casapa-Jlanaca. MaruuTHoe mosie mpsiMOro TOKa. MarHutHoe
[I0JIe KpyroBoro Toka. LlMpkymsuus BeKkTOpa HMHIYKIMM MarHUTHOTO NoJjsA. MarHuTHoe mose
COJICHOM/JIA.

Cunpl, gelicTByronye B MarHUTHOM nosie. 3akoH Ammnepa. Cuna Amnepa. Cuina JlopeHua. J[Buxenue
3apsA70B B MarHUTHOM noJie. [Ipumenenue cuiasl Amnepa. [lpumenenue cuiel Jlopenna.

MaruuTHoe 1oJie B BellecTBe.

BexTop HamaranuuBanus. Onucanue nojist B Marietukax. Knaccudukanys MarHeTUKOB:
JMaMarHeTUKH, MapaMarHeTuku, peppomMarHeTuku. X ocHOBHBIE CBOICTBA.

JJIEKTPOMATHUTHASI MHAYKIMS.



SABnenue snektpoMarHutHoM wuHaykuuu. DJC wunaykuuu. [IpaBuno Jlenuna. 3JC unpykuuw,
BO3HHUKAIOIIAs B MpAMOM IpoBoaHUKE. Toku Dyko.

SABnenue camounaykuu. 9J1C camonHaykunu. ToOkM 3aMbIKaHUS U Pa3MbIKAHUS LENU. DHEPTHUs
MarHUTHOTO ITOJIA.

DJIeKTPOMATHUTHBIE KOJIeOaHuS.

Co0cTBEeHHBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHUsI B KOHTYpe 06€3 aKTUBHOT'O COIPOTHUBIICHHUS.
CBobOoaHbIe 3aTyxatomue Koiebanus. BeinyxaeHHbIie kKonebanus. Pezonanc. [lomyuenue
He3aTyxalolmux kKonebanuii. JlaMmoBeIil renepaTop.

JIEKTPOMAarHuTHOE IoJie.

Buxpesoe anekrpuueckoe nozie. Tok cMeneHns. DIeKTpOMarHuTHoeE noje. YpaBHeHus: Makcseia
B UHTErpalbHON 1 auddepenunanbaoit hopmax st SIEKTPOMArHUTHBIX TOJEH.
JIEKTPOMATHUTHBbIE BOJIHBI.

VYpaBHEHHE IIIIOCKON 3JIEKTPOMArHUTHOM BOJIHBL. CKOpPOCTH pacnpOCTPaHEHUS 3JIEKTPOMArHUTHBIX
BOJH. OnbIT ['epua. [llkana 3neKTpOMarHUTHBIX BOJIH.

DJIeMeHThI FeOMeTPUYeCKOH ONTHKH.

OneMeHThl reomerpudeckoil ontuku. [Ipunuun depma. 3aK0HBI OTPAXKEHUS U IIPEJTOMIICHHSI CBETA.
OnTrueckue npuodopsI.

DJIeMeHThI BOJIHOBOM TEOPUH CBETA.

KorepenTtusie ncrounuku csera. MuTepdepennus ceetoBix BoH. OnbiT KOHra. MHTepdepenms B
ToHKUX mieHkax. [Ipumenenue untepdepenuun. [IpocBernenne ontuku. Judpakuus ceerta. Meton
30H @penens. dudpaknus ot menu. Judpakinuonnas pemerka. [lonspusamnus ceera. EcrecTBeHHBII
Y NOJISIpU30BaHHbIN cBeT. 3akoH Mantoca. 3akoH bprocrepa. BpailieHne miockocTu noyisipu3aryu.
OnThyecku aKkTUBHBIE BEIIECTBA.

TemoBoe uziryuyenue.

TemnoBoe n3nmy4yeHne u ero xapakTepucTuku. 3akoHsl Kupxroga. 3akon Credana-bonpiivana.
3akon cMenienust Buna. A6comtotHo yepHoe teno. Dopmyna Panes-/xxunca. @opmyna [Tnanka.
KBaHToBbI€ CBOliCTBa CBETA.

dotoanekrpuueckuii 3¢ pext. 3akonsl Ctonerosa A porodddexra. KBantoras runoresa [lnanka.
KBanTel cBeta. YpaBHenue DunimTeitHa. [Ipumenenune ¢potornexkrpuiaeckoro addexra.

Du3uKka aTOMa U AaTOMHOI0 AApA.

OmnsiT Pezepdopaa no paccesHuto anbga-yacTul]. 3aKOHOMEPHOCTU B aTOMHBIX CHEKTpPaXx.
OcobeHHOCTH MOJIEKYIISIpHBIX crieKTpoB. KBaHTOBBIE TeHepaTopsl. [TocTynar DitHiuTeiHA.
Hcnonb30BaHne ONTUYECKUX KBAHTOBBIX T€HEPATOPOB B HAayKe U TeXHUKe. Teopust aroma Boopo/ia
o bopy. Iloctynatel bopa. IlpaBuio kBanTOBaHUs. [ TaBHBIE KBAHTOBBIE YUCHIA. DIIEMEHTHI
KBaHTOBOI MexaHuku. Macca, umnyibc orona. JlnuHa BonHbl ae-bpoitna. BonHoBble cBolicTBa
gactull. CooTHOLIEHNE HeolpeneneHHocTel. Ypasuenue [lpenunrepa.

BonHoBas ¢yHKIUS U ee cTaTUCTHUECKUN cMbIci. YacTulia B TOTEHLIMAIbHOM SIMe.

CocTaB 1 XapaKTepUCTUKU aTOMHOTO sijipa. CTpoeHHne aToMa: 3JeKTPOHHAs 000J104Ka U AAPO.
DneMmeHTapHble yacTulbl. M3otomnsl. [I[puMeHeHre n30TonoB B TEXHUKE. SIBIE€HHE paliOaKTUBHOCTH.
3aKoH pasMoaKkTUBHOTO pacnazaa. Ilepuon nonypacnana. BzanMonelicTBrue n3mydeHus ¢ BELIECTBOM.
3amuTa OT paAMOAKTUBHBIX U3NTydeHUH. AnepHbie peakuuu. Llennas peakuus pacnanaa.
TepmosinepHast peakiust cuHTe3a. MeToabl aaepHoi (U3UKK U UX HCIoNb30BaHue. HekoTopsie
BOIIPOCHI PaIiOOMOIOTHH.

WtoroBas arrectanusi mpOBOIUTCS B BUJIC 3a4€Ta MO OMIJIETaM.

Buaersl aiig 3auera
(nprvep)

MUHUCTEPCTBO CEJILCKOT'O XO341CTBA POCCUNCKOU ®ENEPAIIN
(benepaibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIIETO 00pa30BaHuUs
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JTaAJIOH OTBETa HA OMJeT

1. MexaHuka Ui ONMUCaHUS ABM)KCHUS TEl B 3aBUCHMOCTH OT YCJIOBHUN KOHKPETHBIX 3aJ]lad
UCIOJIb3YET pasHble usuueckue mooenu. IIpoctelimeil MOIEIbIO SIBISIETCS MATePHAJIbHASI TOYKA
— Teno, 0bnaaoIIee Maccoi, pa3MepaMu KOTOPOTO B IaHHOM 3a/1aue MOXHO ripeHeOpeub. [Tonstue
MaTepUaIbHOW TOYKH — aOCTPaKTHOE, HO €r0o BBEJEHHE O0JerdaeT pelieHue MpakTHYeCKUX 3a/1ad.
Hanpumep, usydas ABmkeHue IaHeT mo opbutamM BOkpyr ConHIla, MOXKHO MHPHUHATH HX 34
MaTepUaIbHbIE TOUKHU.

[Tpon3BOIEHOE MAaKpPOCKOMMYECKOE TEJIO HIIM CHUCTEMY Tel MOXKHO MBICIEHHO pa30MTh Ha
Majible B3aUMOJICHCTBYIOIIME MEXIy COOOM YacTH, KakJash U3 KOTOpPBIX paccMaTpUBaeTcs Kak
MaTepualibHas Touka. Torja u3ydyeHHe JBMD)KEHUS NPOM3BOJBHOM CHCTEMBI TeNl CBOJUTCA K
U3YYECHUIO CUCTEMbl MATepHAJIbHbIX TOYeK. B MexaHuke cHayajla M3y4yaloT JABM)KEHUE OIHOMN
MaTepHabHON TOYKH, a 3aTeM NEePeXOIT K U3YUEHHIO IBUKEHUS CHCTEMbl MaTepHaIbHBIX TOUYEK.

Jlro6oe nBHXKEHNE TBEPOTO Tejla MOKHO MPEICTaBUTh KaKk KOMOMHAIUIO TOCTYATEeIbHOTO U
BpamarenabHoro JsmwkeHuil. IlocrynarejibHOe IBM:KeHHe — 3TO JIBUXKEHHE, IPU KOTOPOM Jr00ast
npsiMasi, KECTKO CBsI3aHHasi C JIBIDKYLIIUMCS TEJIOM, OCTaeTcsi MapajyieIbHOM CBOEMY
IIEPBOHAYAJIbHOMY IOJIOKEHHIO. BpamaTrenbHoe JBMKeHHEe — 3TO JBIKEHHE, IIPH KOTOPOM BCE
TOYKHM TeJla JBUXKYTCSA 1O OKPYXKHOCTSM, LIEHTPbl KOTOPBIX JIEKAaT HAa OJHOW M TOH XKe NpSIMOH,
Ha3bIBAEMO 0ChI0 BPallleHUS.

JIBukeHre Ten NPOUCXOAUT B HPOCTPAHCTBE U BO BpeMeHH. llosTtomy g omucanus
JBMDKEHUS] MaTEpUAIbHOM TOUKM HA/lO 3HATh, B KAKUX MECTaxX MPOCTPAHCTBA 3Ta TOUKA HAXOIUIACH U
B KAKM€ MOMEHThI BpEMEHH OHA MPOXOAMJIa TO WK HHOE MOJIOKEHHUE.

[TonoxeHne MaTepuallbHOW TOUKM ONpEeNsieTcs MO OTHOIIEHHIO K KaKoMy-THOO Apyromy,
MIPOM3BOJILHO BBIOPAHHOMY Tely, Ha3blBAEMOMY TeJaoM oTcuyeTa. C HMM CBSI3bIBAETCS cCHCTeMa
oTcYeTa — COBOKYIHOCTb CHUCTEMBI KOOpAMHAT M 4YacoB, CBA3aHHBIX C TEJIOM oOTcueTa. B
JIEKapTOBOM CHCTEME KOOPJWHAT, MCIOJb3yeMON Han0oJiee 4acTo, MOJIOKEHNWE TOYKU A B JaHHBIA
MOMEHT BpPEMEHHM I10 OTHOIIEHHUIO K JITOM CUCTEME XapaKTEPHU3yeTcsd TpeMs KOOpAUHATAMH X,
VU ZWIA PaliycoM-BEKTOpPOM I, IPOBEJCHHBIM M3 Haudajga CUCTEMbl KOOPAMHAT B AAHHYIO TOYKY
(puc. 1).

[Tpu nBUXKEHUHM MaTepHAIbHOM TOUKHM €€ KOOpAMHATHI C TEUEHHWEM BPEMEHM M3MEHsoTcs. B
obmieM ciiyyae ee JBHKEHHE OIpeNeNsaeTcsl CKAISIPHBIMH YPAaBHEHUSMH HKBUBAJICHTHBIMU
BEKTOPHOMY ypaBHEHUIO I' = r(t).

YpaBHeHUs (1.1)Ha3pIBaOTCA KMHEMaTHYeCKUMH YPaBHEHUSAMH ABHIKEHHUS
MaTepUHAJIbHON TOYKH.



Yucno HE3aBUCHMBIX KOOPAMHAT, IIOJHOCTBIO OIPENEISIONIMX II0JOKEHUE TOYKU B
MIPOCTPAHCTBE, HA3bIBACTCS YMCJAOM CcTeleHell cB0OoAbI. Ecim MarepuanpbHas TOYKa CBOOOIHO
JBIMDKETCSI B IPOCTPAHCTBE, TO, KaK yXe ObUIO CKa3aHO, OHAa 00JIaJaeT TPeMs CTETECHSMHU CBOOOIIBI
(KOOpAMHATHI X, ) UZ); €CIM OHA JBUXKETCS MO HEKOTOPOHl MOBEPXHOCTHU, TO — JABYMS CTEHECHIMH
CBOOO/IbI, €CTTU — BJI0JIb HEKOTOPOU JINHUM, TO — OJIHON CTENEHBIO CBOOO/BI.

Uckmouyasit B ypaBHenusix (1.1) U mnoayyum ypaBHEHHE TPACKTOPUU  JBUKCHHS
MaTepualbHOU TOYKU. TpaekTOpUs NBMKEHUS MAaTEPUAIIBHOW TOYKM — JIMHUSA, ONIMChIBAEMasl 3TOU
TOYKOW B mpocTpaHCTBe. B 3aBUcHMOCTH OT (OpPMBI TPACKTOPUU [IBUIKEHUE MOXKET ObITh
MIPSAMOJIMHENHBIM WJIM KPUBOJIUHEHHBIM.

PaccmoTpuMm BHKEHHE MaTepualbHOW TOYKHM BJIOJIb IMPOU3BOJBHOM TPaeKTOpUHU (puc.2).
Otcuer BpeMEHM HauHEM C MOMEHTA, KOrJa TOYKa HaxoJauiach B IOJIOKeHUHU 4. J[nmuHa ywacTka
TpaeKTOpuu AB, TNPONWIEHHOrO MATEpUAIBHONM TOYKOM C MOMEHTa Hayajga OTCYETa BPEMEHH,
Ha3bIBACTCS MJIMHOW MyTH As u sBisiercs: ckansaprou S(t).As = ApyHkuueit Bpemenu: Bexmop r=r-
Ao, IPOBEAEHHBII W3 HAYAJIBHOTO IOJIOKEHUS ABUKYIIEHCS TOYKH B IOJIOKEHUE €€ B. JTaHHBIN
MOMEHT BpeMeHH (TpUpalleHue paJuyca-BeKTOpa TOYKH 3a pACCMATPUBAEMBIM ITPOMEKYTOK
BPEMEHM ), HA3bIBAETCS MepeMelleHueM.

[TonoO6HO TMOHSATHIO TPAaBUTALIMOHHOW Macchl Tela B MexaHuke HploToHa, TOHsATHE 3apsna B
ANEKTPOAUHAMUKE ABJIETCS IEPBUYHBIM, OCHOBHBIM ITOHSATUEM.

2. Dnekmpuyeckuit 3apsa0 — 3TO0 (Ppu3n4veckass BeJMYMHA, XapaKTepu3ywlas CBOMCTBO
YaCTHUI] WM TeJI BCTYNATh B 3JIEKTPOMAarHUTHbIE CHJI0BbIEe B3aUMO/IEHCTBHUS.

DneKTpuueckuii 3apsi 00bIYHO 0003HavYaeTcs OykBamu ( win Q.

COBOKYIIHOCTh ~ BC€X M3BECTHBIX JKCIHEPUMEHTANbHBIX (AKTOB IO3BOJSET CHEeaTh
CJIE1YIOLLUE BBIBObI:

. CymectByer J1Ba  poja  JIEKTPUYECKUX  3apsiioB,  YCIOBHO  HAa3BaHHBIX
MOJIOKUTEIBHBIMU U OTPULIATENIbHBIMU.
. 3apsapl MOTYT NepelaBaTbCsi (HampuUMep, NpPU HENOCPEACTBEHHOM KOHTAaKTe€) OT

OJHOrO Tena K JpyroMy. B ommume OT Macchbl Tena DJIEKTPUYECKUM 3apsl HE SBISAETCS
HEOTHEMJIEMON XapaKTEPUCTHUKON JaHHOTO Tena. OIHO M TO ke TEJIO0 B Pa3HBIX YCIOBUAX MOXKET
MMETh Pa3HbIN 3apsl.

. OnHOMMEHHBIE 3apsibl OTTATKUBAIOTCS, PAa3HOMMEHHBIC — MPUTATUBAIOTCSA. B 3TOM
TAKXKE€ IMPOABISIETCS MNPUHLMIIMAIBHOE OTJIIMYME DJIEKTPOMArHUTHBIX CHJI OT T'PaBUTALMOHHBIX.
['paBuTAaLIMOHHBIE CUIIBI BCETIA SIBISIOTCA CHIIAMU MPUTSKCHUS.

OgauM 3 GyHIAMEHTANbHBIX  3aKOHOB  MPHUPOABI  SBISETCS  DKCIEPUMEHTAIbHO
YCTaHOBJICHHBIN 3AKOH COXPAHEHUA ITIEKMPUUECKO20 3apao0d.

B wu3osupoBaHHOH cucTeMe ajaredpamyveckas CyMMa 3apsiioB BCeX TeJ OCTAeTCH
NOCTOSIHHOM:

g1+ Q2 + Qg3+ ... +qn = cONSt.

3aKOH COXpaHEHUs 3JIEKTPUUYECKOTO 3apsja yTBEpPXkJaeT, YTO B 3aMKHYTOW cHCTeMe Tel He
MOTYT HaOJII0IaThCsI MTPOLIECCHI POXKACHUS HIIM HCUE3HOBEHUS 3apsAI0B TOJIBKO OJHOTO 3HAKA.

Ha ocHoBaHMM MHOTOYMCIIEHHBIX ONBITOB KyJIOH yCTaHOBHII CIIEYIOMINIA 3aKOH:

Cuiabl  B3aHUMOJCHCTBHSI HENMOABMKHBIX  3apsiioB  NPSIMO  NPONOPHHOHAIbHBI
NPOU3BeIeHUI0 MOYyJIeil 3apsi/I0B U 00PATHO MPONOPUHUOHAILHBI KBA/PATy PACCTOSHUS MEKAY
HUMMH:

la 1| ) |ﬁi'g|

.?'2
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Cunibl  B3aUMOJEHCTBUSI TMOAYMHSIIOTCS TpeTbeMy 3akoHy HploToHa: Onu
SABJIIFOTCA CUJIaMU OTTAJIKMBAHUA TPHU OJMHAKOBBIX 3HAKAX 3apsa0B W CHIIAMHU MPUTSIKCHUA TPH
pasHbIx 3HaKax (puc. 1.1.3). B3aumoneiicTBue HEMOABUKHBIX SJEKTPUUYCCKUX 3apsIOB HA3BIBAIOT



INEKMPOCMAMUYECKUM WU  KYTOHOBCKUM  B3auUMOJEHCTBUEM. Paznen 3JeKTpOJuHAMUKH,
M3Yy4alolni KyJOHOBCKOE B3aMMO/ICHCTBHE, Ha3bIBAIOT 21€KMPOCH AMUKOIL.

3akon KyrnoHa cnpaBeqiuB A TOUEUHBIX 3apskeHHbIX Tell. Ilpaktnuecku 3akoH Kynona
XOPOIIIO BBITIOJIHSCTCS, €CIIH Pa3Mephl 3apsDKCHHBIX TEJI MHOTO MEHBIIIE PACCTOSIHUS MEXTY HUMH.

Koaddunuent mnponopimonansioctd K B 3akone KymoHa 3aBUCHT OT BbIOOpa CHCTEMBI
equaul. B Mexaynaponnoii cucreme CHU 3a equnuity 3apsiaa npuHat KyjaoH (Ko).

Kynon — 310 3apsia, npoxoasimuii 3a 1 ¢ yepe3 nomnepeyHoe ceueHue MpPOBOJAHUKA MIPU CUIIE
Toka 1 A. Equauna cunel Toka (aviep) B CU sBisercs Hapsaay ¢ €AMHUIIAMU JJIMHBI, BpEMEHU H
MAacChl OCHOBHOM eIHUHMILIel U3MepeHMs].

Koaddunuent k B cucreme CH 00bIYHO 3aITUCHIBAIOT B BH/IE:

" 1
4TI:ED
_13 K
== 2.85-10 —
H-m
I'ne — JJIeKMpU4ecKas NOCMOAHHAA.

B cucreme CU snemenTapHbId 3aps]l € paBeH:

e=1,602177-10 ¥ Kn~1,6-10° Ku.
OnbIT MOKa3blBa€T, 4YTO CHUJIBl  KYJOHOBCKOI'O  B3aUMOJCHCTBUS  MOAUUHSIOTCS [IPUHIINILY
CYHEPIO3UIIHH.
Ecau 3apsikeHHOe Tesl0 B3aMMOJECTBYeT OJHOBPEMEHHO € HECKOJIBKHMH 3apsiKeHHbIMH
TeJIJaMH, TO Pe3yJIbTHPYIOLIAsi CHJIA, IelCTBYIOIIAs HA JaHHOE TeJ0, PABHA BEKTOPHOI cymMMe
CHJI, AefCTBYIOIIMX HA 3TO TeJIO CO CTOPOHBI BCEX APYTHX 3aps:KeHHBIX TeJl.

3. [lepBbIe TpsIMBbIE SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO BHYTPEHHEH CTPYKTYpPBhI aTOMOB OBLITH
BBINOJIHEHB! J. Pesepdopiom u ero coTpynHukamu 3. Mapcinenom u X. [eiirepom B 1909-1911
rogax. Pesepdopa nmpemtoun NpuMEHUTh 30HIUPOBAHHE aTOMa C MOMOIIBIO 0.-4acTHUI], KOTOPHIE
BO3HUKAIOT MPU PAJHMOAKTUBHOM paclaje pagusi U HEKOTOPBIX APYTHX 3JEMEHTOB. Macca o-4acTuiy
npuomm3utTenbHo B 7300 pa3 Oosibllie Macchl 3JEKTPOHA, a TIOJIOKUTEIBHBIM 3apsii paBeH
YIBOCHHOMY 3JIEMEHTapHOMY 3apsany. B cBoux ombiTax Pesepdopn ncnosnb3oBan o-4acTHIBI C
KMHETHYECKOH dHepruei okono 5 MaB (CKOpocTh TakuX YacTHII OYeHb Benuka — mopsaka 107 m/c,
HO BCE )K€ 3HAUUTEIbHO MEHBIIE CKOPOCTH CBETA). 0-YACTHUIbl — 3TO MOJHOCTHIO MOHU3UPOBAHHbIE
atoMbl rTenuss. OHu ObM  OTKpBITHI Pesepdoprnom B 1899 romy mnpu uU3ydeHUU siBiicHUs
paMOAKTUBHOCTH. ODTUMU yacThuamu Peszepdopn OGoMOapaupoBanm aTOMBI TSDKENBIX 3JEMEHTOB
(30510TO, CEPedpO, MEIb U ZIp.). DIEKTPOHBI, BXOAIINE B COCTaB aTOMOB, BCIIEJICTBUE MaJIOM MacChl
HE MOTYT 3aMETHO U3MEHHUTh TPAECKTOPHUIO 0-4aCTHUIlbl. PaccesHue, To ecTh H3MEHEHHE HalpaBlIeHHs
JBVDKEHUS 0.-9aCTHUI], MOKET BBI3BaTh TOJIBKO TSDKETasi TMOJIOKUTENBHO 3apsHKEHHAss 4acTh aToMa.
Cxewma ombita Pezepdopaa npencrasiena Ha puc. 2.
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Pucynok 2. Cxema ombiTa Pezepdopma 1mo paccessHuio 0-4acTull.
K — CBUHIIOBBII KOHTEHHEP C PaIMOAKTUBHBIM BEIIECTBOM, D —
9KpaH, MOKPBITHIM CEPHUCTHIM LIMHKOM, @ — 30510Tast Goabra, M —
MHUKPOCKOTI

OT paguoakTHMBHOIO HCTOYHHUKA, 3aKJIIOYEHHOI'O B CBUHLOBBIM KOHTEMHEp, O-YaCTHIIbI
HAMpPaBIJIUCh Ha TOHKYIO METaUIM4YecKyio ¢oibry. PaccessHHbIE YacTHIBI IMOMaJail Ha HKpaH,
MOKPBITBIA CJI0EM KPHUCTAJUIOB CyIb(UAa IUHKA, CIOCOOHBIX CBETHUTHCA MOJ yAapamu OBICTPBIX
3apsoKeHHBIX yacTHll. CHUHTHIUIALUK (BCHBIIIKK) HAa SKpaHe HaONI0JaIiCh IJ1a30M C TMOMOIIBIO
MUKpocKkoma. HaOmoneHus: paccessHHBIX 0-4acThil B ombiTe Pesepdopma MOXKHO ObLIO IPOBOIUTH
MO/ Pa3NMYHBIMU YTJIAMU (@ K MEPBOHAYAIILHOMY HAINpPaBJICHHUIO IMydKa. bbuio 0OHapyX eHO, uTo
OOJIBIIMHCTBO 0-4aCTUI[ TPOXOJUT 4Yepe3 TOHKHHA CIIOM MeTajula, MPAaKTHYECKH HE HCIBITHIBAs
oTkJoHeHUs. OjHako HeOodbIIAss YacTh YaCTHIl OTKJIOHSETCS Ha 3HAYMTEIbHbIE YIJIBI,
npesbimatomue 30°. OdeHb penkue o-yacTUlbl (MPUONM3UTENBPHO OJHA HA JAECATb ThICAY)
UCTIBITHIBAIM OTKJIOHEHHUE Ha YIiibl, Onu3kue k 180°.

OTOT pe3ynbTaT ObUT COBEPILIEHHO HEOXKUIAaHHBIM Jaxke 1 Pesepdopna. Ero npencraBnenus
Haxoawibcm B pe3KOM MPOTUBOPEYMH C MOJENbI0 aToMa TOMCOHa, COIJIaCHO KOTOPOM
MOJIOKUTEIBHBIA 3apsii pacnpeziesieH Mo BceMy o0bemy artoMa. llpu Takom pacmpeneneHuu
MIOJIOKUTEIIBHBIN 3apsAa HE MOXKET CO3[1aTh CHIIBHOE AJIEKTPUUYECKOE T0JIe, CIIOCOOHOe OTOPOCUTH O-
YacTULIBl HazaJl. DJIEKTPUYECKOE IO0J€ OJHOPOAHOIO 3apsLKEHHOTO Iapa MaKCUMalbHO Ha €ro
MOBEPXHOCTHU U YOBbIBAaeT /10 HYJs O Mepe NpulOimkeHus K HeHTpy mapa. Eciu Ob1 panuyc mapa, B
KOTOPOM COCPEIOTOYEH BECh MOJIOKUTEIBHBIN 3apsj aTOMa, yMEHbIIWICA B N pa3, TO MaKCUMaJbHas
CHNa OTTAaNKMBaHHA, AEHCTBYIOIIas HAa 0-4acTHIly, Mo3akony Kyrmona Bospocaa 6Bl B N2 pas.
CnenoBatenbHO, IPU TOCTATOUYHO OOJBIIOM 3HAYEHHUH N 0-4aCTUIIBI MOTJIM Obl UCIIBITATh paccesiHue
Ha Oonpinue yribl BIIOTh 10 180°. DT coobOpakeHus npuenu Pesepdopaa k BEIBOAY, UTO aTOM
MIOYTH MYCTOM, U BECh €0 MOJIOKUTEIbHBIN 3aps]] COCPENOTOUYEH B MAIOM 00beMe. ITy 4acTh aToMa
Pesepdopn HazBan amomusim a0pom. Tak BO3HUKIIA AdepHas Modens aToMa. Puc. 3 wimroctpupyer
paccesiHue o-yacTHibl B aroMe TomcoHa u B atome Pesepdopra.

AOPo
-+
.
o 4 ; [
o e
b + ¥ b - +,:I
+ 4+ + -+
+
thia 1
(a) (b

Pucynok 3.
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Paccesinue a-yactuisl B atome Tomcona (a) u B arome Pesepdopna (b)

Takum oOpazom, onbITel Pesepdopra u ero coTpyAHUKOB NMPUBEIH K BBIBOJY, YTO B IIEHTPE
aToMa HaXxOJUTCS IUIOTHOE MOJIOKUTENBHO 3apsHKEHHOE AP0, IMaMeTp KOTOporo He mpesbimaer 10™
1410 M. Dro smpo 3amumaer Tombko 1071% yacTe momHOro 06BEMa aTOMa, HO COJEPIKUT Bech
MOJIOKUTEITBHBIN 3apsa U He MeHee 99,95 % ero macchl. BeriecTBy, COCTaBIsIONMEMY SIIPO aToMa,
CIIEZI0BANIO MPUITHCATh KOJNOCCATbHYIO TIOTHOCTH Hopsaka p ~ 10'° r/em®. 3apsan sapa nomxken ObITh
paBeH CyMMapHOMY 3apsIy BCEX DJIEKTPOHOB, BXOJSIIMX B COCTaB aroma. BrocieacTBuu ynanoch
YCTaHOBUTH, YTO €CIU 3apsij 3JEKTPOHA MPHUHSATH 32 €IUHUILY, TO 3apsAl] SApa B TOYHOCTU pPaBEH
HOMEpY JIaHHOTO 3JIEMEeHTa B Tabnuie Menzeneesa.

PanukanbHble BRIBOJBI O CTPOCHUH aToMa, CIIeJI0BaBIlNE U3 ONbITOB Pezepdopra, 3acTaBisin
MHOTHX YUYEHBIX COMHEBAaThCi B MX clipaBeyiuBocTH. He Obul mckmodeHueM u cam Pesepdopnr,
OMyOJIMKOBABIINK PE3yJbTaThl CBOMX HccleqoBaHuii Tonmbko B 1911T. dyepe3 aBa roma mocie
BBITTOJIHEHUS] TIEPBBIX JKCIEepUMEHTOB. Onupasch Ha KIACCHYECKHE IPEICTABICHUS O IBMKCHUH
MuKpouacTull, Pesepdopn npemnoxun naianemapuyro mooens amoma. CoraacHO 3TOH MOJENH, B
[EHTPE aToMa pacIoaraeTcsi MOJOKHUTEIHHO 3apsDKEHHOE SAPO, B KOTOPOM COCPENOTOYEHA TOYTH
BCcA Macca atoMa. ATOM B 1eloM HelTpaneH. Bokpyr sapa, mogoOHO miaHeTam, MojA JeiCTBHEM
KYJIOHOBCKHX CHJI CO CTOPOHBI fJpa BpalaloTCcs 31eKTpoHbl (puc. 4). Haxoautbes B cocTOsHUU
MIOKOSI 3JIEKTPOHBI HE MOTYT, TaK KaK OHU yIaiu Obl Ha SAPO.

Pucynok 4.

[Tnanerapnas MO/IEITb aTroma
Pesepdopna. [lokazanbl KpyroBble OpOUTHI
YeThIpeX JIEKTPOHOB

HJIaHCTapHaSI MOZCIIb aToOMa, NPCIAJIOKCHHAA PCSCp(I)Op,Z[OM, HCCOMHCHHO ABHJIaCh KPYITHBIM
raromM BICPEA B pa3BUTHHU 3HAHWUM O CTPOCHUHU aToOMa.

Kpumepuu u wikana oyenku 3a ycmmuulii omeem Ha 3aueme

1.. OueHka «3aumeno» CTaBUTCS CTYAEHTY 3a MPAaBUIIBHBIN OTBET Ha Bonpoc. OTBET CTyAECHTa
Ha BOINpPOC JOJKEH CoJepXaThb 4YeTkhe (OPMYyIUPOBKH BCEX OINpeAeNieHUul, HEemoCpeICTBEHHO
KacalolIUXCs YKa3aHHOTO BOMPOCa, MOATBEPKIAThCS (AKTUYSCKUMHU NpuMepamu. Takoil OTBET
JOJKEH MPOJEMOHCTPUPOBATh 3HAHME CTYJEHTOM MaTepuana JeKUud U 0a30Boro ydeOHHKA.
JlomyckaeTcsi HETIOIHbBIN OTBET 110 OJTHOMY U3 JONOJIHUTEIBHBIX BOIIPOCOB.

4.0ueHKa «He3aumeno» CTAaBUTCA CTYAEHTY 3a HENpaBWIbHBIH OTBET Ha BOMPOC
npernojaBaTenss win Owinera nubo ero orcyrcTBue. OTBET CTyAEHTa Ha BONPOC, B 3TOM clyyae,



COJZICP>KUT HeTpaBMIIbHBIE (POPMYITHPOBKH OCHOBHBIX OIPEACICHHM, IPSIMO OTHOCSIIUXCS K BOIIPOCY,
WIA CTYJIEHT BOOOIIE HE MOXET HX JaTh, Kak M IOATBEPAUTH CBOH OTBET (PAKTHUECKUMHU
npuMepaMu. Takoll OTBET IEMOHCTPHPYET HE3HAHUE CTYJICHTOM MaTepuaia JeKIHid, 0a30Boro
yuyeOHMKA W JIOMOJHUTENBbHOW nureparypbl. OLIEHKAa «He3aumeHno» CTABUTCA TAKXKE CTYIEHTY,
CIIMCABILIEMY OTBEThl Ha BOIPOCHl M YUTAIOLIEMY 3TH OTBETHl 3K3aMEHATOpy, HE OTPHIBAACH OT
TEKCTa, B Cllyyae, €clM OH HE MOXXET OOBSCHUTh WM YTOYHMTh, IIPOUYUTAHHBIM TakUM 00pa3zoMm
MaTepua.

8.3. Kpurepuu onennBanusi ypoBHs1 cOPMHPOBAHHOCTH KOMIIETeHIIHI

Onenka pe3ylnbTaTOB OOydYeHHUS IO IUCHMIUIMHE B ¢dopMe YpoBHS C(HOPMUPOBAHHOCTH
KOMIIOHEHTOB 3HaTb, YMETh, BJIAJETh 3a8BJICHHBIX JUCLUIUIMHAPHBIX KOMIIETEHIUH HMPOBOJUTCS IO
4-x OaJUIbHOM ILIKaJIe OLIEHUBAHUS IIyT€M BBIOOPOYHOIO KOHTPOJISI BO BpEMsI K3aMEHa.

IIpu oueHke ypoBHS Cc(HOPMUPOBAHHOCTH AMCLUUIUIMHAPHBIX KOMIETEHIMH B paMKax
BBIOOPOYHOTO KOHTPOJISI TpPHU HSK3aMEHE CUMTAETCS, YTO IIOJIyYeHHas OILEHKAa 3a KOMIIOHEHT
npoBepseMoil B Owiere AMCLUMIUIMHAPHOM KOMIIETEHIMH O0000IaeTcs Ha COOTBETCTBYIOLIHI
KOMITIOHEHT BCeX AUCUUIUIMHAPHBIX KOMIIETCHINH, (POPMUPYEMBIX B paMKax JTaHHOHN JTUCIUILIHHEI.

[Ikana olleHUBaHUS SK3aMeHa

Pesynbrar YPpoBEHb OCBOCHUS Kputepuu onenuBanus
KOMIICTCHITIH
«3aYTEHO» MIOPOTOBBIN OTtBer 00y4aromnerocsi Ha BOIPOC MOXET OBITh HE
YPOBEHb MOJIHBIM, COAEpXaThb HedeTkre (OPMYyITUPOBKU
onpeneneHuii. OH HU B KOEM Ciydae HE JOJIKEH
3a4YUTHIBAThCS JIOCJIOBHO. Taxoi OTBET
JEMOHCTPUPYET 3HAHUE OOYYAIONIUMCS TOJBKO
Marepuaia JIEKIIMH. Ornenka «3aumeHo»

BBICTABJISIETCS  TOJIBKO TMpPU TNPABWIBHBIX, HO
HETIOJIHBIX, YACTUYHBIX OTBETAaX HAa BCE OCHOBHBIC
BOIpOCKL. JlomyckaeTrcss HenmpaBWJIbHBIA OTBET IO
OZHOMY M3 JONIOJIHUTEIBHBIX BOIIPOCOB.

«HE3aYTEHO» MUHHUMAJIbHBIN OtBer oOyuwaromierocss Ha BOIIPOC COJEPIKUT
YPOBEHb HE HENpaBWIbHbIE Ha3BaHUSA (PU3UUYECKUX BEIUYMH U
JNOCTUTHYT TepMUHONOrMU. Takoil OTBET JEMOHCTPUPYET
HEe3HaHMe OOydJarollMMcs Marepuana JIeKUIui,
6a30BOTO y4ueOHUKa " JIOTIOJTHUTEITLHOM
JIUTEPATYPHI.
Onenka «He3aumeno» CTaBUTCA TaK¥Ke

o0ydJaronieMycsi, ClIuCaBIIEMy OTBETHI Ha BOIPOCHI
U YWUTAOOIEMY OTH OTBCTHBI JK3aMCHATOPY, HE
OTpPBIBAsACh OT TEKCTa, B CIIy4ae €CIIM OH HE MOXKET
OOBSICHUTL HIIHU YTOYHUTD, HpO‘II/ITaHHBII\/'I TaKuUM
00pa3oM mMarepual.

8.4 Meroanueckue Marepuaibl, ONpelesiOlIde NPOLEAYPbl OLEHUBAHUSA 3HAHMIA,
YMEHHH, HABBIKOB M ONbITA [JeSITeIbHOCTH, XapaKTepU3YKOIIUX 3Tanbl (GOopMHPOBAHHSA
KOMITeTEeHIUI

OrneHka 3HaHWM, YMEHUH, HAaBBIKOB, XapaKTepU3yoIas 3Tamnbl (GOpMUPOBAHUS KOMIIETEHIMN
0 TUCUUIUINHE «(pU3UKa» MPOBOIUTCS B popMe TeKyIel U MPOMEKYTOUHON aTTeCTalllu.

KoHTponb Tekymieil ycreBaeMocTH OOYyYaloUmIMXcsi — TEKyIlas aTTecTalus — MPOBOJIUTCS B
XOJIE CEMECTpPA C LIEIbI0 ONPEJENICHHs YPOBHS YCBOEGHUS CTYJIEHTOB 3HaHHM; (GOpMUPOBaHMS y HUX



YMEHUH U HaBBIKOB; CBOCBPEMEHHOT'O BBISBICHMS IPEIOAABATEIIEM HEIOCTaTKOB B IMOJTOTOBKE
o0yJaroIuxcs W NPUHATHS HEOOXOAMMBIX Mep MO €€ KOPPEKTHPOBKE; COBEPIICHCTBOBAHUIO
METOAMKH OOYYEHHs; OpraHn3aluu y4eOHOW padoThl M OKa3aHWsl 00y4YaroIIMMCS MHAWBUIYAIbHOM
IIOMOIILH.

K KOHTpOIIO TEKylleHd yCIeBaeMOCTH OTHOCSTCS IPOBEPKAa 3HAHUM, YMEHUN U HAaBBIKOB
oOydJaronuxcs:

e Ha 3aHATHUAX (Ompoc, codece0BaHue);
® 110 pe3yJbTaTaM POBEPKU Ka4eCTBA KOHCIEKTOB JIEKIIMHA U MHBIX MaTE€PHUAJIOB;
® 110 pe3yibTaTaM OTuYeTa CTYJEHTOB B XOJ€ MHAMBUAYAJIIbHOW KOHCYJbTAllUU IpenojaBaress,

IPOBOJUMOM B 4achl CAMOIOATOTOBKH, 110 UMEIOLIUMCS 330JKEHHOCTSIM.

KoHTponb 3a BBIOJHEHHEM CTYJCHTOB KaXIOro BHJA pabOT MOXKET OCYHIECTBISATHCA
[O3TAallHO UM CIY)KUT OCHOBaHMEM JUld IPEABAPUTEIbHOM aTTeCTalMM 10 JUCLUIUIMHE.
[IpomexxyTouHasi arrecTanus MO AMCUMIUIMHE IMPOBOAUTCS C UENbIO BBISIBICHUS COOTBETCTBHSA
YPOBHS TEOPETHUYECKUX 3HAHWM, MPAKTHUYECKUX YMEHMH M HaBBIKOB IO JAUCUUILIMHE TPeOOBaHUIM
@®I'OC 1o HampaBIEHUIO MOATOTOBKH B (hopMe dK3aMeHa. 3ayeT MPOBOAUTCS TOCIE 3aBEPIICHHS
U3y4eHUs] TUCHMIUIMHBI B oObeMe pabouel yuyeOHOWM mnporpammbl. dopma mHpoBeneHHs 3adera
ompexaensercs kadeapod (ycTHeIH — 1o Owmieram, OO IyTeM coOeceIoBaHMS IO BOIPOCAM;
NUCbMEHHas pabota, TecTupoBaHue M Jp.). OIEHKa MO pe3ynbTaTaM 3adeTa — «3auTeHO» M «He
3aYTEHO.

Bce Buapl Tekymero KOHTPOJS OCYLIECTBISIOTCS JIAOOPATOPHBIX U IPAKTUYECKUX
3aHaTUsAX. Kaxnas ¢popma KOHTpPOIIS 1O JUCHUIUIMHE BKIIOYAET B ce0s TEOPETUYECKUE BOTIPOCHI,
MO3BOJISIOIINE OLICHUTh YPOBEHb OCBOEHHUS OOYYaIOIIMMHUCS 3HAHUN W NPaKTHUYECKUE 3aaHus,
BBISIBISIIONINE CTENeHb C(HOPMUPOBAHHOCTH YMEHHMH U HaBBIKOB. llpomenaypa oIeHHBaHUS
KOMIIETEHIMH, 00yJaromuxcs OCHOBaHa Ha CIEeIyIOIUX CTaHJapTax:

1. IlepogMYHOCTH MPOBEIEHNUS OLICHKH (HA KaX/10M 3aHSATUH).

2.MHOrocTyneH4aToCTh: OLEHKa (Kak IpenojaBaTeleM, TaK U OOyJarolUMHCS TpYIIbl) U
caMOOIleHKa oOOydJarolerocsi, OOCYXJEHHE pe3yJbTaTOB M KOMIUIEKCa MeEp M0 YCTPAHEHHUIO
HE/I0CTAaTKOB.

3.ENMHCTBO WCHONB3yeMOW TEXHOJOTUU Ui BCEX OOYYarOIIUXCs, BBIOJHEHHE YCIOBHMA
COIIOCTAaBUMOCTH PE3yJIbTaTOB OLICHUBAHHUS.

4. CobmrosieHue IOCIIeI0BATEIbHOCTH MPOBEACHUS OLIEHKH: MPEIyCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIMHM HJIeT 1O BO3pACTaHUIO UX YPOBHEH CIIOKHOCTH, a OLIEHOYHBIE CPEJCTBA Ha KaXJOM
dTare YYUTHIBAIOT ATO BO3pACTAHHUE.

Kparkast xapakTepuCTHKa MpOLELYpbl pealu3alii TEKYIIero KOHTPOJIs M MPOMEXYTOUHOM
aTTeCTAIlMU IO JUCITUIUTMHE JUIS OIIEHKH KOMITETeHIINH 00yJaroIuXcs NpeACTaBIeHa B TA0JIHUIIE:

Ne HaunmenoBanue IIpeacrasienne
Kparkas xapakTepucTiuka npoueaypsl

n/n OLICHOYHOI' 0 N OLICHOYHOI'0
OLICHUBAHUSA KOMIIETCHIH I
cpeacTBa cpeacrsa B oHae
1 VYerHbIH onpoc, YCeTHBI Oompoc IO OCHOBHBIM TepMHHaM | Bompockl mo
cobecej0BaHUE MOXET  TPOBOAMUTHCS B  Hadyajie/KOHIE | TeMam/pasjenam

JIEKLIMOHHOTO WJIM JIaOOpaTOPHOTO 3aHATHS B | AUCLHUILIMHBI
tedueHue 15-20 mMuH. VYCTHBIA ompoc U
cobeceloBaHUE MTPOBOJUTCS B TEUEHHE BCETO
71a00paTOPHOTO 3aHATHS IO TEME PAOOTHI.

2 3auer [IpoBomuTcst B 3amaHHBIN CpOK, corjacHo | [Ipumep Ounera
rpagpuky  yueOHoro  mpomecca.  llpu
BBICTABJICHUU OLCHOK YYHUTBIBACTCA YPOBCHD
IPUOOPETEHHBIX KOMIIETEHIIN
o0ydJarorierocs.




Pabouas nporpamma coctapieHa Ha OCHOBaHUH (eJiepaibHOIO rocyIapCTBEHHOTO
obpasoBarenbHOIO cranaapta Beicuiero odpaszosanus (OI'OC BO).
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