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1. HOEJIb U 3AJAYHU OCBOEHUMA JUCIIUAITJIMHbI

Llenpto ocBoeHUs AUCHUIUIMHBL «Du3nka» sBugercs (OPMHpPOBaHHE Yy OOYYAIOIIUXCS

CHUCTEMBI KOMHQTGHI_II/Iﬁ AJI PCIICHUA HpO(bGCCI/IOHa.HBHBIX 3aaad.

3agaun: M3yueHue OCHOBHBIX HOHATHH, (yHIaMEHTAIbHBIX 3aKOHOB KJIACCHUYECKOW U
COBPEMEHHOM (PM3UKH JJIsl KCTIOJIb30BAHUS B TPO(ECCHOHATBHON AEATEIbHOCTH;

2. MECTO YYEBHOM JUCHUILIMHBI (MOJYJISI) B CTPYKTYPE ONOII BO

Jucuumnmna b1.0.12 «®u3uka» BXOAUT B 00s13aTeIbHYI0 YacTh B cTpykType OITOII.
JucnummHa u3ydaercs B 1 cemectpe Ha 1 kypce B ouHoit hopme oOyuenus, B 1, 2 cemectpe
Ha 1 Kypce B 3a04HOM (hopMe 00OyUdeHusl.

3. KOMIIETEHIIU OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMA JUCHUIIJIMHBI

MoavJis) /

OXHNJAEMBIE PE3YJIbTATDBI

OBYYEHUA 11O 3ABEPHIEHMMU OCBOEHUS [POI'PAMMBLI JUCHUIIJIMHBI

(MOJYJIST)

[Iponecc n3ydyeHns AUCHUILIAHBI HAIIPAaBIeH HA (JOpMUPOBaHHUE CIECAYIOUIMX KOMIETCHIUH (B
coorBercTBUM ¢ PI'OC BO 1 TpeboBanusmMu K pesyibraram ocBoenus: OITOI):

Kapra ¢popMupoBanusi KOMIETCHIUA 10 JUCHHILVINHE

Ko v HaumeHnoBauue
KOMIIETEHIINH

Ko u HaumMeHoBaHue
WHJIUKATOpa JOCTHXKEHUS
KOMIIETEHIIUU

[lepeueHp TIaHUPYEMBIX PE3YIbTATOB O0YUYEHHUS
10 IUCLIUIUIMHE

OIIK-1
pemiarh
3a1aun
npo¢eCcCuOHAITBHON
NeSATETbHOCTH
OCHOBE 3HAHHUI
OCHOBHBIX  3aKOHOB
MaTeMaTUYeCKuX |
€CTECTBEHHBIX HAYyK C
MpUMEHEHUEM
MH(pOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX
TE€XHOJIOTHI

Crocoben
THUITIOBBIC

Ha

na-1 JlemoHCTpUpYyET
3HaHWE OCHOBHBIX 3aKOHOB
MaTeMa-THYECKHUX,
€CTECTBCHHOHAYYHBIX U
o0mmenpodecCuoOHAIBHBIX
JUCIIUTIINH,
HEOOXOIMMBIX TUTS
pEIICHUS TUTIOBBIX 3aJ1a4 B
00JacTi arpOHOMUHU.

3HaTh O PO U MecTe (PU3UKU B COBPEMEHHOM
Hay4YyHOM KapTHHE MHUpa,; TOHUMaHue (HU3NYECKON
CYUIHOCTH  HaONIOaeMbIX  SIBJICHUH; 0
OCHOBONOJIAralouX (U3HUECKUX MOHATHIX U
BEIMYMHAX,  XapaKTepH3yloumx  (uznyeckue
mpouecchl  (CBI3aHHBIMM € MEXaHHMYECKUM
JBUKECHHUEM, B3aUMOJICUCTBUEM Tell,
MEXaHUYECKUMHU KOJIeOaHUSIMH U BOJHAMH;
aTOMHO-MOJIEKYJIADHBIM ~ CTPOCHUEM  BEILIECTBA,
TEIJIOBBIMM ~ IIPOLIECCAMM;  DJIEKTPUYECKUM U
MarHuTHBIM  IIOJISIMH, JJIEKTPUYECKUM TOKOM,
AIIEKTPOMAarHUTHBIMU KOJIEOAHUSIMM U BOJHAMH;
ONTUYECKUMHU SBJICHUSMU, KBaHTOBBIMHU
SBJICHUSIMH, CTPOEHUEM aTOMa M aTOMHOTO s/pa,
PalnOaKTUBHOCTBIO) HEOOXOAUMBIX JIJIsl peIIeHUs
TUIIOBBIX 33724 B 00J1aCTH arpOHOMUM.

YMeer JeMOHCTPHPOBATh OCHOBHBIC (PU3UUECKUE
3aKOHBI U TEPMUHBI.

Bnaneer TEPMHUHOJIOTUEH Hu OCHOBHBIMU
(GU3NYECKUMHU 3aKOHaMM, HCIHOJIb3YyEMBIMU IS
pELICHUS TUIIOBBIX 3a/1a4 B arPOHOMUH.




N-2Ucnionp3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX "
CCTCCTBCHHBIX HAyK JJIA
pelieHusT  CTaHJapTHBIX
3a7a4 B arpOHOMUU

Ymeer HCIIOJIb30BATh 3HaHUA 0
OCHOBOTIOJNIATAIOMINX  (DU3MYECKUX TMOHATHIX H
BEJIMYMHAX,  XapaKTepu3yoliux  (usnueckue
mpoiuecchl  (CBSI3aHHBIMH € MEXaHUYECKHM
JBUKCHHUEM, B3aMMOJICICTBHEM Ten,
MEXaHHYECKUMU KOJCOAHUSMU ¥  BOJHAMU;
aTOMHO-MOJIEKYJISIDHBIM ~ CTPOEHHEM  BEIIECTBA,
TEIJIOBBIMU ~ TIPOLIECCAMHM;  DJIEKTPUUECKUM U
MarHUTHBIM TIOJISIMH, DJIEKTPUYECKHM TOKOM,
AJIEKTPOMArHUTHBIMUA KOJICOQHUMSIMU W BOJHAMH,
ONTUYECKUMU SIBIICHUSIMU; KBaHTOBBIMU
SIBJICHUSIMH, CTPOCHUEM aTOMa M aTOMHOTO sipa,
JUTS pEIICHUs CTaHAAPTHBIX 33/1a4 B arpOHOMUH

Brnageer 3HaHWSAMH OCHOBHBIX 3aKOHOB (DH3WKH
JUTSL pEIICHUs CTaHAAPTHBIX 3a7a4 B arPOHOMUU

4. CTPYKTYPA U COAEP)KAHME JUCHUIIVIMHBI

4.1 O6beM AUCUMILTUHBI U BUIBI yUeOHOM pabOThI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTABIIAET 3 3aueTHbIe enuHuIlbl 108 gacos.

TpynoemkocTb Cemectpsl (K0JI-
JUCLUTUTMHBI BO HEJIeNb B
ceMecTpe)
Bun yae6HO# paboTh Bcero W3 Hux B
4acoB UHTEp- 1
AKTUBHOMN (19)
dhopme
AyIUTOpHBIE 3aHATHS (BCero) 36 36 36
B TOM YHCIIE! Jlexrm (JI) 18 18 18
JlabopaTtopusie padots (JIP) 18 18 18
CamocrosiTenbHas padora cryaenra (CPC) 72 72
(Bcero), B TOM 4HCIIE:
N3yueHne 1eKIIMOHHOTO 15 15
Marepuasa
N3yuyenue BOIIPOCOB,
BBIHOCUMBIX Ha 15 15
CaMOCTOSITEJIbHOE U3yUeHHE
CPC [ToaroroBka K BEIITOTHEHUIO U
.| 3ammTe nabopaTopHBIX
B CEMecTpe:
pabor, padota co
CIPaBOYHUKAMH, 15 15
O3HAKOMJICHHE C
HOPMAaTHBHBIMHU H
METOINIECKIMHU
JOKYMEHTaMHU




CamocrosiTenpHas paboTa B
CECCHUIO

27

27

Bua npoMexxkyTouHoil arrectauuu (3auer,

IK3aMeEH)

3a4yer 0,25

3a4yeT

KonTakTHasi pabora o0y4yawmmxcs ¢

npemnoaaBaTejieM

36

36

O011asi TPY10€eMKOCTb, Y. 108 36,25

108

OO01asi TPy10eMKOCTb, 32a4eTHbIE eINHUIIbI 3 1,01

4.2 TemaTrnyeCKUH TUIAH JIEKIINOHHBIX 3aHATHMN

Ne HazBanwue
./m TEMBI

ConepmaHI/Ie TEMBI 110 moJApasaciamM

TpynoeMKocCTb,
4.

1 Mexanuka

1.1. OcHOBbI KHHEMATHKHU U JUHAMUKH

Beenenue. [lpenmer ¢pusuku, ee Mecto cpenu
€CTECTBEHHBIX U TEXHUYECKUX HayK. MexaHnueckoe
JBIDKEHUE KakK MpocTeifias popma ABUKEHUS MaTEPUH.
DNeMEHTbhl KHHEMATUKU MaTepUaIbHON TOUKU. CHUCTEMBI
orcuera. Tpaexkropus. [IyTs u nepememenne. CKOpocTb U
yckopenue. HopmanbHOE U TaHT€HIIMAIbHOE YCKOPEHUE.
JluHamuka MatepuanbHON TOYKU. 3akoHbl HploTOHA.
Nmnynbe. 3akoH coxpaHeHus ummyinsca. Pabdora,
MOIIHOCTb, SHEPTHs. BpamarensHbie IBHKEHHS -
MaTepuaibHOM TOYKH, TBEPAOIO TEja.

1.2. MexaHu4eckHe KoJe0aHUsA U BOJTHDI
OCHOBHbBIE XapaKTEPUCTUKU TapMOHHUYECKUX KOJICOAHUH.
VYpaBHeHue kosiebaHui. 3aTyxaromnime KoueOaHus.
Breinyxxaennsie konebanus. Pesonanc. BonHoBsie
npoueccsl. IIpoosibHBIE M TONIEPEYHBIE BOJIHBI.
VYpaBHenue Oeryuieil  BoiHbL. Pa30Basg CKOPOCTb.
BonHoBoe ypaBHeHMe. 3ByKOBbI€ BOJHBL. VICTOUHUKH 1
IPUEMHUKH 3ByKa. Bocnipusitue 3Byka. UHdpa3Byk u

YIIbTPa3BYK.

Monekyns
pHas
¢buzuka u
TEPMOJUH
amMHuKa

2.1. Moaekyasipuas puszuka

TepmoanHamMuueckue napameTpsl. MneanbHbI  ras.
OneITHBIE  3aKOHBI UJCAIbHOIO Tra3a. YpaBHEHHE
MenpeneeBa - Kianeiipona. OcHOBHOE YpaBHEHUE
MOJIEKYJIIPHO - KUHETUYECKOM TEOPUHM HICAIbHOIO Trasa.
OcHoBHble  monoxennss MKT u  uX omnbITHOE
obocHoOBaHue. SIBNeHus nepeHoca. YpaBHeHue auddysuu.
SBnenne TemmonpoBoaHocTH. Hcemapenue. KoHBekius.
N3nyyenne. JlromuHecueHuuss. BHyTpeHHsAs dHeprus
cucrembl. Terota u padota -QopMbl nepeaadu SHEPTUU.
Pabota pacupenus raza. TemmoeMKoCTb.

2.2. OCHOBBI TepMOAMHAMUKHU. PeaibHbIe ra3spl
Ileppoe Hawano TtepmoauHaMuku. IIpumenenue
IIEPBOr0 Haydajga TEPMOAMHAMHUKHM K M30IPOLECCAM.
Kpyrossie nmpoueccel. MaeanpHas TemoBas MallliHa U €€
kod(durment monesHoro aeicTBusa. Teopema Kapho.
ITytu noBeiienus KI1/1. Cuiibl 1 noTeHuMaabHasi S3HEPTUs
MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS. Y paBHEeHHE BaH-
nep-Baanbca. M130TepMbl peaJIbHBIX T'a30B U UX aHAJIU3,




BHYTPEHHSIS SHEPTUsl peajabHoro ra3za. CKuKeHHE ra3os.
OmnbIT DHOpIoCa.

OnexkTpu-
4eCTBO

3.1. OCHOBBI DJIEKTPUYECTBA. 3aKOH COXPaHCHUS
ANEKTpUYEeCKUX 3apsaaoB. 3akoH Kyiona. Dnexkrpuueckoe
noJie. HanpshxkeHHOCTD AnekTpudeckoro mnoiisd. CuioBbie
nunuu. [loTenrman snexkrpudyeckoro nois. CBsa3b MEXIy
MOTEHIIUAJIOM U HaNPSHXKEHHOCTHIO ISl AJIEKTPUYECKOTO
0JIs1. DKBUTNIOTECHITUAIBHBIE TOBEPXHOCTH. [IpOBOIHUKY B
ANEKTPUYECKOM T0JIe. DIEKTPOEMKOCTh MPOBOTHUKA.
DHeprus 3apsHKEHHOTO TPOBOIHUKA M KOHJIEHCATOPA.
DHeprus MeKTPOCTATUYECKOTO MOJISL. DIEKTPUIECKHIMA
ToK. Cuna toka. [noTHocTh TOKa. 3akonbl OMa Jyist
OJTHOPOJHOTO ¥ HEOAHOPOJHOTO ydacTka uenu. [lagenue
HarpspkeHus. CopoTUBIICHUE. DIEKTPUUIECKUE TOKU B
pasnuuHbIX cpenax. [1na3ma..

MarbeTusm

4.1. OcHOBBI MArHeTH3Ma. MarHuTHOE I0JIE, €T0
xapakTtepucTuku. 3akoH buo-Casapa-Jlamnaca. [loTok
BEKTOpa MarHUTHON MHAYKIUHU. Teopema
Octporpanackoro-I'aycca. SIBneHue 31eKTpOMarHuTHON
WHIYKIWU. SIBJICHIE CAMOUHIYKIIMH. DHEPTUS
MarHMTHOTO TOJIsl. MarHUTHBIE CBOMCTBA BEIECTBA. 3aKOH
Awmmnepa. Cuna Jlopenua. IHIyKTHBHOCTb U €MKOCTh B
LEMNsAX MEPEMEHHOT0 TOKa. DIIEKTPOMAarHUTHBIE
KoJieOaHusl. DNEKTPOMArHUTHBIC BOJTHBI.

OnTuka

5.1. DyieMeHTHI reoMeTPUYECKOi U BOJTHOBOI ONTUKHU
OcCHOBHBIE 3aKOHBI T€OMETpUUECKOil onTuku. ToHkue
nuH3bl. KorepenTHele uctoyHuku cseta. UnTepdepenuus
cBeToBbIX BOJH. OnbiT HOHra. ludpakuus csera.
[Tonspuzanus ceera. 3akon Mantoca. 3akoH bproctepa.

5.2. OcHOBBI KBAHTOBOH ONTHKH

TeroBoe M3ydyeHue 1 €ro XapaKTepUCTUKU. 3aKOHBI
Kupxrocga. 3akon Credpana-bonbuimana. Pacipenenenue
SHEPTUH B CIIEKTPE TEIIOBOTO U3Iy4YeHUS. 3aKOH
cmenienus Buna. @orosnextpuueckuit 3¢pdexr. dpdexr
Komnrona. /laBnenue cBera.

ATtomMHas
U siiepHas
busnka

6.1. OcHOBBI ATOMHOI1 ¥ A1epHOil pu3uku. CtpoeHue
aToMa. 3aKOHOMEpPHOCTH B aTOMHBIX criekTpax. CocTas u
XapaKTEpUCTUKHU aTOMHOTIO spa. SIBieHne
PaZMOaKTUBHOCTH. 3aKOH PaIMOaKTUBHOTO pacnaja.
3amuTa OT paJuOAKTUBHBIX U3IY4EHUN. DHEPIUsl CBS3H.
JledekT Macchl aTOMHOTO sipa. SaepHble peaKIuu.
Ilennas peakuus pacnana. TepmosinepHas peakuus
CHHTE3a.

Bcero

18

4.4 TemaTruecKui IJIaH MPAKTUYECKUX 3aHITUN




IL./11.

Ne paznena
AUCHUIIIINHBI

Conepxanue paboThI

TpynoeMKoCTb,
q.

4.4 TemaTuueckuii 11aH 1a00OPaTOPHBIX padbOT

[TpakTuyeckue 3aHATHs y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHBI

[lenp mabopaTopHOrO MPAKTHKyMa — O3HAKOMHUTH CTYJICHTOB C COBPEMEHHBIMH METOJIaMU

HU3MEPCHHA, IMPUBUTHE CTYACHTAM IMPAKTUYCCKHE HABBIKHM I10 METOJAUMKAM OJSKCIICPHUMCEHTAJIbHBIX

UCCIIEIOBaHN U 00paOOTKH ONBITHBIX JaHHBIX;

InoMo4Y» MM B YCBOCHHH OTACIBbHBIX

TEOPETUYECKUX pa3zienoB Kypca. JIabopaTopHbIil MPAKTHUKYM BBIOJHSIETCS MO0 UHIUBUIYaTIbHOMY
rpa@uKy MUHU TPYIIIAMH, COCTOSIIMMH H3 2-3 CTYACHTOB. 3a IepuoJ OOYyYeHHUs CTYISHT
BbINONHSET 18 1abopaTopHBIX paboOT M3 MPEUIOKEHHOTO MEpPeyuHsi B COOTBETCTBHH C TpaduKoM,
pa3paboTaHHBIM JJIsT K&KIOW MUHU TPYIIIIHI.

Ne
IL. Ne pasnena Copepxannie paboThI Tpynoemkocts,
Ju|  AMCTTUIMHBL q.
1.M3yueHne 3aKOHOB PaBHOYCKOPEHHOI'O JIBUKEHUS Ha 9
MaimHe ATByJa.
1 Mexanika 2. OrmpeneneHue yrioBOro YCKOPEHUST M MOMEHTA 2
WHEPIIUN KPECTOBOTO MasiTHHUKA.
3. OmnpeneneHue CKOPOCTH TyAd C  TOMOIIBIO 9
0AJUIMCTHYECKOT0 MasiTHUKA
1.0npenenenne Ko3pQUIEHTa BHYTPEHHEIO TPEHUS 9
2 MosnexynsipHas | KUIKOCTH
¢duznka 2.0mnpeneneHue OTHOLICHUS YAENbHBIX TEIJIOEMKOCTEH 2
ra3a MeTOJIOM a/1nabaTH4YeCKOro pacIupeHust
3| Drexrpruectso 1.13mepenue INEKTPHUUECKUX COTIPOTHBIICHUH 5
MOCTHUKOM YHUTCTOHA
4 MarHeTusn 1.M3mepenune VHIYKIUU MarduTHOTO TIOJISt 5
JIEKTPOAMHAMOMETPOM
5 Ontika 1.U3yuenue 3akoHOB BHeIHEro ¢potodddexra 5
6 ATOMHas 1.Onpenenenue nepruoja noiaypacmnaua 5
saaepHas pu3uKa
Bcero 18
| Beero | 6

JIaGopaTopHblii MPAaKTUKYM BBIIOJIHIETCS MO WHAWBUIYAIBHOMY TpauKy MHHHU TpyIIamH,
COCTOSIIIUMU U3 2-3 CTYACHTOB. 3a nepuoj oOy4eHHUs CTYACHT BBINOJIHSET 2 JJabopaTOpHbIe pabOThI
U3 TMPEUIOKEHHOTO TMEePevHs B COOTBETCTBUU C TIpadUKoOM, pa3pabOTaHHBIM ISl KaKJOW MUHH

TPYTIIbL.

4.5 CamocrosTensHas paboTa

Howmep
paszznena
(Tembl)

paboThl

Bung camocrosTeaprHON

Ha3Banue
(conmeprxkanue paboOTHI)

O0BeM,
aKaJ.9achl




OcMbICIIEHUE U 3aKpeIIeHHE TEOPETUYECKOTO
N3yyenue JEKIMOHHOIO
MaTepHuajia B COOTBETCTBHH C COAECPIKaHUEM 5
marepuasia s
JEKIIMOHHBIX 3aHATHH
CamocrosdTenbHOE HW3y4Ye€HHE OCHOBHOM U
CamocrosrenbHoe JIONIOJIHUTEIBHON JMTEpaTyphl, MOUCK U cOOp
U3y4eHHE TEOPETUYECKOTO | HHPOPMALIUU o JUCLUIUINHE B 10
marepuasia NEePUOJNYECKUX  I€YaTHBIX U  HMHTEpHET-
W3JIAaHUSX, HAa OQUITHAIBHBIX CAalTOB;
[Toaroroka k | IlogroroBka oryera mno y1aboparopHoi padore,
BBIMIOJIHEHUIO M 3allIUTe OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI 5
71a00paTOPHBIX pabOT
[TongrotoBka Kk  cpaue [ToBTOpEHME U 3aKpeIICHHE U3YYEHHOTO o5
9K3aMeHa marepuaia
Hurtoro 45

5 METOIWYECKUE PEKOMEHJAIIMA MO W3VYEHUIO JUCHUILIAHBI
(MOJYJIST)

5.1 PexoMeHalMH 110 UCII0JIL30BAHMIO MATEPHAJIOB padoyeil MPporpaMmMbl

Paboty c Hacrosmeii pabodeii mporpaMMoi clienyeT HadaTh ¢ O3HAKOMIICHHS, TJe 0co0oe
BHUMaHME CJIeAyeT 0OpaTUTh Ha BOIPOCHI, BHIHECEHHBIE JUIsI CAMOCTOATEIBHOTO U3Y4EHUSI.

[Tpy u3yyeHUM AUCLUUIUIMHBI CJIEIYEeT PaBHOMEPHO paCHpEelesiaTh BpeMsi Ha HpopaboTKy
JEeKIUH, CaMOCTOSTENbHYI0 pPabOTy MO BBINOJHEHHIO J1a0OpaTOPHO-TIPAKTUYECKUX padoT,
CaMOCTOSITENIbHYIO pabOTy MO MOATOTOBKE K JIaOOpaTOPHO-NPAKTUYECKOMY 3aHsATHIO. Bompockl 1o
TEOPETUUYECKOMY KYpPCY, BBIHECEHHBIE Ha CAMOCTOATEIbHOE M3YyYEHHE, CTOUT U3YyYUTh Cpasy IOCIe
HpOLII/ITaHHOI\/'I JICKOWH, IMPU 3TOM COCTaBJIdA KOHCIICKT IIO BOIIPOCY, IMOMECTUB €TI0 B TETpaau C
JIEKIMOHHBIM MaTepUaJIOM.

5.2 TlokennaHusl K M3y4eHHIO OT/IeJIbHBIX TeM Kypca

[IpenonaBarens B KOHIE JAOOpAaTOPHOTO 3aHATHUS  O3BYYMBAeT CTYACHTaM TEMaTHKY
cnenyromiero 3anatus. Onpezaenser 00beM padboT, KOTOPBI HEOOXOAMMO BBITIOJIHUTE TSI IO OTOBKU
U YCIEIIHOTO BBINOJHEHUs clefyromed JjgabopaTopHoil paboThl. YKa3blBaeT JIUTEpaTypy
HEOOXOUMYIO JJI CAMOCTOSITEIbHON TOJATOTOBKH K JJAOOPATOPHOMY 3aHSTHIO.

5.3 Pexomenaanuu mo padore ¢ TUTEPaTypoOi

[Ipu pabore c nuTepaTypoil cieayeT oOpaTUTh BHHMaHHWE HAa HMCTOYHMKH OCHOBHOW U
JIOTIOJTHUTENBHON JIMTEpaTyphl, NpUBEACHHBIE B pabouell ydeOHOW mnporpamme. [lis Oonbliero
IpeaACTaBICHUA O JUCHUIIIIMHE BO3MOXXHO O3HAKOMJICHUEC C I/IHTepHeT-I/ICTO'-IHI/IKaMI/I.

CamocrosTenpHast  paboTa  CTYAEHTOB MO  JucuuiuinHe  «®Pu3uka»  IIIaHUpYeTCs
MperoaBaTesieM COorjacHo pa3paboTaHHbBIX B aKaJeMUHU HOPMATHBOB U JI0JKHA BKIIFOYATH!

CamocTodATeNbHYI0 paboTy M0 M3YYEHHUIO TEOPETHYECKOro MaTepuana Kypca. Benymmii kypca
B HAYaJIC JICKIIUMW HA3bIBACT TCMY M IIJIaH. B mman JICKOUKU BXOIAT BOIIPOCHI JIsI CaMOCTOATCIIBHOI'O
U3y4eHHs, OTHOCALIMECS K JaHHOM TeMe (yKka3zaHbl B paloueil mporpamme), ¢ 00s3aTelIbHBIM
YKa3zaHHUEM JIMTCPATYPHBIX HCTOUYHUKOB, IJId U3YUYCHUS JAHHBIX BOIIPOCOB.

CamocrodrensHast paboTa IO TOJATOTOBKE K  BBIMOJHEHHIO JIAOOPATOPHBIX paboT.
[IpenogaBarens B KOHIIE JTAOOPATOPHOTO 3aHATUS O3BYYHMBAET CTY/IEHTaM TEMAaTHUKY CJEAYHOIIEro
3anatus. Ompenenser o0beM pabOT, KOTOPBIH HEOOXOAUMO BBIMOJIHUTH JJISi TOATOTOBKH U
YCIIEIIHOTO BBIIOJIHEHU CIeNyIoNel 1abopaTopHOi paboThl. YKa3bIBaET IUTEPATYPy HEOOXOAUMYIO
JUTSL CAMOCTOSITENTLHOM TIOJITOTOBKH K TAOOPATOPHOMY 3aHSTHIO.

5.4 CoBeTbl 10 MOATOTOBKE K 3a4eTy

I[Ipuy moAroToBKE K  3aueTy, pEKOMEHAYeTCcs  3a0llarOBPEeMEHHO  HM3y4YUTh U
3aKOHCIIEKTUPOBAThH BONIPOCHI, BBIHECEHHBIE HA CAMOCTOSITEIbHYIO IOATOTOBKY.

Jnst Toro 4ToOBl M30€KaTh TPYJHOCTEH NMPH OTBETaX Ha BOIMPOCHI PEKOMEHAYETCS IpH




MOATOTOBKE K 3adeTy Oojiee BHUMATEIBHO H3YYUTh pa3lelbl C HCIOIH30BAaHHEM OCHOBHOW W
JIOTIOJIHUTEIBHON JIUTEPaTyphl, KOHCIEKTOB JEKLIUNA, KOHCIEKTOB MPAKTHUECKUX PabOT, pecypcos
HNutepner.

6 OCHOBHAAA, JIOIIOJIHUTEJIbBHASA JIUTEPATYPA, IPOT'PAMMHOE
OBECIIEYEHHME U PECYPChl HTH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET»:

6.1. OcHoBHas JuTeEpaTypa:

6.1.1 Koparomkus, 10.J[. OcHOBBI coBpeMeHHO# (M3MKK (KBAaHTOBas MEXaHHMKa, (PU3MKAa aTOMOB U
MOJIeKYI, (PU3MKa TBEPOTO Tena, saepHas pusuka) [Tekcr] : yaebnoe mocodue / FO.J1. KopHromkuH.
— Cankr-IlerepOypr : U3znarensctBo CankT-IleTepOyprckoro HalMOHAIBHOIO UCCIIEN0BATENBECKOTO
yuauBepcurera UTMO, 2005. — 326 c. http://ebs.rgazu.ru/?g=node/3044

6.1.2. MuponoBa, T.®. @usuka [Tekcr]: meromuueckue ykazanus /T.D. MuponoBa, /I.B.
Muponos, O.A. Muponosa [u n1p.] — Kunens: PUL| CI'CXA, 2012. - 114 c.

6.1.3. Muponosa, T.®. ®usuka [Tekct]: MmeToarueckue ykazaHus Ui BBIIOJHEHHS TaOOPaTOPHBIX
paboT mo pasnenaMm "DIeKTpoMarHeTw3M, OomnTHKa W aromHas ¢usuka"/ T.d.Mwuponosa, JI.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL[ CI'CXA, 2012. — 106 c. [D5neKTpOoHHBII pecypc]
- Pexxum nocryma: https://rucont.ru/efd/224515

6.2 lomoiHuTe/ILHAS JIUTEpPATypa:

6.2.1 Muponona, T.®. ®usuka [Tekcr]: MeToaMUECKIE PEKOMEHIAIMH JIJIsi BBHITIOJIHEHHS] TECTOBBIX
3amannil u 3amad. Yacte 2 / T.d.Muponona, E.B. /lpipraeBa, T.B. MuponoBa. — Kunens: PUI]
CI'CXA, 2014. — 61 c. [DaexTponHbIii pecypc] — Pesxxum mpoctyma: http://rucont.ru/efd/330172

6.2.2 Muponosa, T.®. ®usuka [TekcT]: MeToInYeCKHE PEKOMEH AU TSI BHITIOJTHEHHS TECTOBBIX
3amannii u 3amad. Yacte 3 / T.d.Muponona, E.B. JlpipnaeBa, T.B. MuponoBa. — Kunens: PUI]
CI'CXA, 2014. — 61 c. [OnexrponHslii pecypc] — Pexxum nocryma: http://rucont.ru/efd/330173

6.2.3 KupcanoB P.I'., bapxanckas E.B., [JlpipnaeBa E.B., Hmxapanze T.C. JlaGopatopHbrii
MPaKTUKYM MO0 (u3uke (MeXaHHWKa, MOJEKyNIspHas (QHU3UKa M TEPMOAMHAMHKA, DIIEKTPUUYECTBO)
Kunens, PUL] CT'CXA, 2009, 124c..

6.2.4 Kupcanos P.I"., [lsipnaeBa E.B. Coopuuk 3anau no ¢pusuke Kunens, PUL] CI'CXA, 2009, 60c.
6.2.5.Kupcano P.I'., [IpipnaeBa E.B., MensmoBa E.A., Hwxapanze T.C. DnekrpomarHeTusm,
OITHKA 1 aToMHas pusuka: npaktukym Camapa, PUL[ CI'CXA, 2012, 155 ¢

6.2.6. lllyoun, b./1., Kupcanos, P.I". JIabopaTopHBIif MpakTHKYM 1O (PH3UKE C OCHOBAMHU OMO(DU3NKA
[Tekcr]: yueOnoe mocobue. — Kunens: PULL CT'CXA, 2000. — 120c

6.2.7.0OnekTpoHHBII  yueOHMK 10 (u3uke [DnekTpoHHBIH pecypc] — Pexmm gocryma:
http://www.physbook.ru/

6.2.8. JlpipHaena, E.B. ®usuka ¢ ocHoBamu Onodusuku. Y. 1 : kypc nekuwmii / P.I'. Kupcanos, E.B.
HeipnaeBa .— Camapa : PUL[ CI'CXA, 2013. — 223 c. [DnexTpoHHbIi pecypc]|. — Pexum noctyna :
http://rucont.ru/efd/226825

6.2.9. Kparkwuii kypc nekumii o ¢pusnke aromHoro sipa / F0.®. IN'onosues, A.A. Ten. - 2011. — 101
C. — [DnexrponHsIii pecypc]. — Pesxum moctyna: http://rucont.ru/efd/146038

6.3 IlporpammHoe oOecriedeHue:

6.4 Ilepeuenp nHGOPMAIIMOHHO-CITPABOYHBIX CUCTEM H MPO(ECCHOHATBHBIX 0a3 JaHHBIX:
https://elibrary.ru Hayunas snextponnast oubmmorexa eLIBRARY.RU
https://ru.wikipedia.org/wiki/ DnexTpoHHas CBOOOHAS SHIIMKIIOETHSI.

http://n-t.ru DnexTponHas 6ubnmoreka «Hayka U TeXHUKa»

http://www.consultant.ru - CripaBounas npaBoBast cuctema «Koucysaprant [Lmocy;
http://www.garant.ru - CnpaBodHO-TIpaBOBasi CHCTeMa MO 3aKOHOAATENbCTBY Poccuiickoi
®denepanuu;
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7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Ne Bun Haumenosanue OCHAIIIEHHOCTE CIIEAAILHBIX IIOMENEHUN U
n./ | yueOHOU crenuaibHbIX * MOMEIICHUH JJIs1 CAMOCTOSTEIBHOM paboThI
I paboThI MOMEIIEHUH U
MOMENICHUN JUIS
CaMOCTOSITENIbHOM
paboThI
Jlexumm | Yuebnas aymurtopus | IIpoektop ACER X1278H — 1 mit.;
JUIS IPOBEJEHUS | DKpaH € IEKTPONPUBOAOM — | IIT.;
3aHATUN JeKIHOHHOTO | KoMmbroTep (cucTeMHBIH OJIOK B KOMIUIEKTE C
THIIA KJIaBUATypOou U MbIlIb0 — 1 mt. Monutop Aser — 1
Aynutopus Ne3218. IIT.)
YcumTennb MOIHOCTH — 1 T,
Muxkmmep Mackie — 1 mit.;
MukpodoH KOHPpEepEeHIIMOHHBIH — | 1mT.;
Komnonku 3BykoBbI€ — 2 LIT.
ayJAUTOPHS, OCHAIIEHHAs T0CKOM
O6mecucremuoe 10
- Windows 7 Professional with SP1, tun nuuensuun
ACADEMIC, munensus Ne 62864698 ot 23.12.2013;
- Microsoft Office Standard 2010, nuien3us Ne
62864697 ot 23.12.2013;
- Kaspersky Endpoint Security mis Ousneca -
Crangaptueiii Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 nmo 19.01.2020;
- WinRAR:3.x: Standard License — educational —-EXT
- Nel171771.616298 ot 25.11.2004;
Jlekuun | YueOnas aynuropus | [Ipoekrop ACER X1278H — 1 mt.;
TUTSt MPOBEACHUS | DKpaH € AIEKTPONPUBOIOM — | IIT.;

3aHATHUH JEKIIMOHHOTO
TUTIA
Aynuropust 3119.

KoMmmerorep (cucTemHbIii OJOK B KOMILUIEKTE C
KJIaBUaTypoll U Mblmbio — 1 mrt. moHurop Aser — 1
IIT.)
YceumTens MOITHOCTH — 1 mIT.;
Muxrep Mackie — 1mt.;
MuxkpodoH KoH(pEepeHIMOHHBIN — 1 1mIT.;
KosoHkH 3ByKOBbIE — 2 1IT.
- ayIUTOpUsl, OCHAIIIEHHAs IOCKOM

Ob6mecucremnoe 110
- Windows 7 Professional with SP1, tun mnuuensun
ACADEMIC, nuuensus Ne 62864698 ot 23.12.2013;
- Microsoft Office cranmapthbrii 2013
v.15.0.4420.1017, nuuen3us
Ne 62864697 ot 23.12.2013;
- Kaspersky Endpoint Security nmns Ousneca -
Cranmaptaeiii Russian  Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 mo 19.01.2020;
- WinRAR:3.x: Standard License — educational -EXT
- Nel171771.616298 ot 25.11.2004;




Jlexumu | YueOHass ayauToOpHs | - ayAUTOPHs, OCHAIIICHHAS TOCKOU
JUIS nposeneHus |Cronbl 6-TU MeCTHbIE yueHHueckre — 30 MIT.; JaBKU —
3aHATUHN JICKIMOHHOTO |30 IIT.; COJIBI MUCbMEHHBIE — 3 IIIT., CTYJ MATKHHA — 1
THUIIA LIT.; IPOEKTOpP — | IIT., HACTEHHBIH 3KpaH — 1 1wT.
Aynutopus 3235. Kommbrorep-HoyTOyK ASUS + MbItbs ASUS+HIKpaH +
poeKkTop-MysibTMeaua InFocus
O6mmecucremuoe I10
- Microsoft Windows 7 npodeccuonanbuas 6.1.7601
Service Pack 1, nomep aunensuu 62864697 ot
23.12.2013 Tun nuneH3uu 0eccpoyHas akaeMHUecKas
muuensust (OLP ACADEMIC) Maiikpocodrt;
- Microsoft Office Standard 2010, murensust Ne
62864697 ot 23.12.2013;
- Kaspersky Endpoint Security nis 6uzneca -
Crannmaptabiii Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 no 19.01.2020;
Jlexuuu | YuebHass ayauTopus | - ay[UTOpUs, OCHALIEHHAs JOCKOU
JUTSL nposeaeHus | CToJibl 6-TH MECTHBIE YYEHUYECKUE — 24 1IT. JaBOUKU—
3aHSTUN JIEKIIMOHHOTO |24 MIT., 10CKa ayJuTOpHAas — | IIT., 5KpaH HACTEHHBIN —
THIIA 1 mr.;
Aynuropus 3245. MOOUJIBHBIA MYJIBTUMEANIHBIN TpoeKTOop -1 1IT;
HOYTOYK -1 mT
Jlabopato | YueOnass ayautopus | 1. JlaboparopHoe oOopyaoBaHuE UIsl TMPOBEACHUS
pHO - TUTS IpOBE/IeHUs | 1a0opaTOpHBIX paboT:
IpaKTH4e | JJaOOpaTOPHBIX N3ydyeHne 3akOHOB PaBHOYCKOPEHHOT'O JBHKEHHS Ha
CKHe 3aHSTHIA, 3aHATUN | MamuHe ATBy/a.
3aHATHSI, | CEMMHApCKOro Tuma, | OmpeleneHue YrioBoro YCKOPEHHMsI U MOMEHTa
TEKYIIMA | TPYIMIOBBIX U | UHEPIUH KPECTOBOTO MAsTHHUKA.
u WHIUBUIYATBHBIX OnpeneneHne  CKOpOCTH MyIM C  HOMOIUIbIO
UTOTOBBIN | KOHCYIbTAIUH, OATHCTUYECKOTO MAsITHHUKA.
KOHTpPOJIb | TeKylIero KoHTpoiss u | OmnpeneneHne yYCKOpeHHs CBOOOJHOIO  MaJieHus
IIPOMEXYTOUYHON 00OpPOTHBIM MasITHUKOM.
aTTecTaluu HccnenoBanne  3akOHOB — 3aTyXaHMsl — KoJieOaHUS
Aynuropust Ne3153. MaTeMaTUYECKOr0 MasiTHUKA.

Onpenenenre yHUBEPCAIbHOW Ta30BOWM IMOCTOSHHOU
METOZOM OTKAYKH.

Ompenenenue cpeaHeld IIMHBI CBOOOTHOTO TIpodera u
3¢ EKTUBHOTO AUaMeTpa MOJIEKYJ BO3/1yXa.
Onpenenenue ko3pQuiMieHTa BHYTPEHHETO TPEHUs
AKHUJIKOCTH.

I/I3MepeHI/Ie BA3KOCTHU KNUOAKOCTU 10 METOOY
MAaJAroIIeTo MIapuKa.
Ompenenenne  k0dpGUIMEHTA  TOBEPXHOCTHOTO

HATSKCHHSI )KUKOCTH METOJIOM OTPhIBA KOJIBIIA.
Onpenenenre OTHOMIEHUS YAEIbHBIX TEIIOEMKOCTEN
rasa METOJOM agna0aTHIECKOro MasiTHUKA.

2. YueOHBIE HATJSIAHBIE [1aKaThl — 15.

3. YVuurennsckuii croi — 1.

4. YueOunsiii ctoa — 10.

5. Yueb6uas ckambst — 10.

6. CToJ 711 BBITTIOJTHEHUS 1ab0paTOpHBIX padoT — 4.




7. YuyebOuas nocka — 1.
8. llIxad — 1.
9. Bemanka — 1.

Jlaboparo | YueOnas aymurtopus | 1. JlaboparopHoe oOOpymOBaHUE I IPOBEICHUS
pHO - TUISE poBeJeHNs | 1a00paToOpHBIX padoT:
npakTude | 1a00paTOpHBIX Omnpenenenue cpeaHel NIHMHBI CBOOOTHOTO mpodera u
CKHe 3aHSTHH, 3aHATUN | 2Q(EKTUBHOTO AUaMETpa MOJIEKYJ BO3/1yXa.
3aHATHS, | CEMMHApCKOro TuMa, | M3yueHue 3aKkOHOB paBHOYCKOPEHHOT'O IBM)KEHMS Ha
TEKYIIMA | TPYIMIOBBIX U | MamuHe ATBYyJa.
u WH/IMBUyATbHBIX OnpeneneHue yrioBoro YCKOPEHHMsI U MOMEHTa
UTOTOBBIA | KOHCYIbTAIUH, WHEPIMH KPECTOBOT'O MasiTHUKA.
KOHTPOJIb | TEKyILIero KoHTpois u | OmnpeneneHue  CKOPOCTH  MyJIX C  IOMOIIbIO
MIPOMEXKYTOUHOMN OAJTMCTUYECKOTO MAsITHHUKA.
aTTeCTaIluu OmpenenieHne  yCKOpPEHHST CBOOOJHOTO — MaJCHHS
Aynutopus Ne3156. 00OpPOTHBIM MasITHUKOM.
HccnenoBanne  3aKOHOB — 3aTyXaHWs — KoJeOaHUs
MaTeMaTHYeCKOro MasiTHUKA.
OrmpenenieHne yHUBEPCAIHHOM Ta30BOM IMOCTOSHHOM
METOJIOM OTKaYKH.
Omnpenenenue cpenHen IIMHBI CBOOOHOTO TIpodera u
3¢ GEeKTUBHOTO AUaMeTpa MOJIEKYJT BO3/AyXa.
Onpenenenne ko3p@uiMeHTa BHYTPEHHETO TpPEHUs
AKHUJIKOCTH.
Ompenenenne  k0dpGUIMEHTA  TOBEPXHOCTHOTO
HATSKSHUSI )KUKOCTH METOJIOM OTPhIBA KOJIbIIA.
OnpeneneHne OTHOIIEHUS YAENIbHBIX TEIIOEMKOCTEN
ra3a MeToJIOM a/InabaTHYeCKOro MassTHUKA.
2. YuebHble HarmanHele m1akatsl — 10,
3. Yuurensckuii cton — 1.
4. Yaebnas mapra — 10.
5. Cton i BeIonHEHHs 1a00paTOpHBIX padoT — 8.
6. Kanmpkynarop uist pacdera pe3yabTaToB — 3
7. YueOHas nocka — 1.
8. llIxad — 2.
9. Bemanka — 1.
JlaGopato | YueOnass ayautopus | 1. JlaGopatopHoe oOopymoBaHuEe [JIsi TPOBEACHUS
pHO - TUISL IpOBEEHUS | 1TabOPaTOPHBIX paboT:
MpaKkTH4e | JabopaTOPHBIX HccnenoBanne  3JI€KTPOCTaTUYECKOTO  TOJS €
cKue 3aHATHUH, 3aHATUN | TOMOUIBIO JIEKTPOJIUTUYECKON BAHHBI.
3aHATHS, | CEMUHApCKOro TuIMa, | M3mMepeHue cOnpoTUBICHUH MOCTUKOM Y HUTCOHA.
TEKYIIUN | TPYIIIOBBIX u | Ilpumenenue 3akoHoB Kupxroda.
u MHIUBUAYAIbHBIX I'pagyupoBka TepMomapsl U  ONpENENIEHHE €€
UTOTOBBIN | KOHCYJIbTALlUN, TEPMODJICKTPOABIKYILEH CHUIIBIL.
KOHTpPOJIb | TEKyIIero KOHTpoiis u | OmnpeneneHue IUINEKTPUUYECKOM MPOHUIIAEMOCTH
IIPOMEKYTOUHOU KUJKOCTU JBYXIIPOBOJAHON JTUHUEH.
aTTecTaluu Omnpenenenyue NIUHBI BOJHBI M3YyUEHUs Jlazepa IMpHU




JlaGopaTopust ONITHKH,
3155

T dPaKIK OT IIEIIH.

Nzydenne BenTribHOTO (hoTodhdekTa.

Omnpenenenne MBETOBOro KO3 UIIMEHTA MOJIE3HOTO
JICHCTBUS JIIOMHUHECIICHTHOM JIaMIIbI.

OmpenenieHne JUIMHBI BOJIHBI M3Jy4EHHUS Jlazepa ¢
MTOMOIIBIO TUPPAKITMOHHON PEIICTKH.

Omnpezenenue rnepruoa moiaypacnasia.

. Y4eOHble HarISIAHbIE IUIAKaThl — 9.

. Yuutenbckuii croi — 1.

. YueOHslii cToa — 8.

. YueOHas ckamMbs — 8.

. Cton ny1st BEIOJHEHUS 1TabOpaTOpHBIX paboT — 9.

. Kanpkynarop s pacuera pe3yiabTaToB — 2.

. YueOHas nocka — 1.

. lxad — 2.

. Bemanka — 1.
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JlaGopato
pHO -
MpaKkTuye
CKHe
3aHATHS,
TEeKYILIUN
u
WUTOTOBBIN
KOHTpPOJIb

YyeOHass ayautopus
JUTSL IIPOBEICHUS
J1a00paTOPHBIX
3aHATHH, 3aHATHI
CEMUHApPCKOIr0  THIIA,
TPYIIIOBBIX u
VHIMBHU1yaJIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTalluu

JlaGopaTopust ONITHKH,
3158

1. JlaGopaTopHOoe 0OOpYyIOBaHWE I TPOBEIACHHUS
lTabopaTopHBIX padoT:

HccnenoBanue  3JIEKTPOCTATUYECKOTO
MMOMOIIIBIO BHCKTPOHHTHHGCKOﬁ BAaHHBEI.

I10JI4A C

[Ipumenenue 3akonoB Kupxroda.

CHsTHE XapaKTEPUCTUKHU TPEXIICKTPOIHOM JIAMITHI.

Hekotopsle u3MepeHHss ¢  3JIEKTPOHHO-JIy4E€BOM
TPYOKO.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBJIICHHUS
METaJUIOB OT TEMIIEPATYPHI.

N3mepenue VHIYKIIUU MAarHuTHOTO oA
DIIEKTPOIMHAMOMETPOM.

Onpenenenue TOPU30HTAJILHOU COCTaBJIAIOLIEN

MHAYKIIMY MarHUTHOTO TOJISI.
HccnenoBanue 3aBUCHMOCTH MarHUTHOW MHIYKUUU U
MarHMTHOM NPOHUIIAEMOCTH  (eppoMarHeTuka OT
MHIYKIIMA BHEITHETO MAarHUTHOTO ITOJIS.
Onpenenenne  AUAJIEKTPUYECKONW  MPOHUIIAEMOCTH
PKUJKOCTH JABYXIIPOBOJHOM JIMHUEH.
N3yuenue 3akona Mairoca.
N3yuenune 3akoHOB BHENTHETO (hoTOdPdeKTa.
N3yuenne BeHTHIBHOTO (hoTOd(PPeKTa.
Onpenenenue nocrosinHoi Credana-bonbimana.
B3anMozencTere U3Iy4eHus ¢ BELIECTBOM.
Cusartue aMIIepHOU XapaKTEePUCTUKHU
[OJIYIPOBOJHUKOBOT'O INO/1A.
N3ydeHue nonynpoBOIHUKOBOTO TPHUO/A.
N3yuenue TEMIIEpAaTypPHOU
CONPOTHUBIICHUS IOJIYIIPOBOIHUKOB.
Nzyuenue r¢pdexra Xomna.
2. YueOHbIe HarSIAHBIE [1aKaThl — 18.
3. Yuurensckuii cron — 1.
4. Y4ebnblii cTon — 8.
5. YueOHas ckambs — 6.
6. CTon 1J1 BBITIOTHEHUS JTabOpaTopHBIX padoT — 9.
7. Kanpkynarop aj1s pacueTa pe3yabTaToB — 2.

3aBUCMMOCTH




8. YuyeOnas mocka — 1.
9. lxad — 1.
10. Bemanka — 1.

Camocros | [lomemienue s | Pabouas cranmus Ha 1 mocagounoe mecto — 1 (B

TebHasI CaMOCTOSITEIIbHOM KOMIUIEKT BXOZST: MOHUTOP SAMSUNg, CUCTEMHBIN

pabota paboThI OJIOK, KJIaBUATYPA, MBIIIB).

obOyyJarony | oOydJarommxcs, Pabouas cranmus Ha 2 mocagouHbix mecta —2. (B

uXcst IIPOBEICHUS KKl KOMIUIEKT BXOJST: 2 MOHUTOpa Samsung,
TEKYIIEr0 KOHTPOJS | CUCTEMHBIN OJIOK, 2 KJIaBHATYPbI, 2 MBIIIN).
(KOMIIBIOTEPHBIH Pabouas cranmus Ha 2 nocagounbix mecta —1. (B
kiacc 3151 KOMIUIEKT BXOJAT: 1 MoHMTOp Samsung, 1 MoHUTOD

BenQ, cucremHsblit 010K, 2 KJIaBUATYPHI, 2 MBIIIN).
Pabouas cranums Ha 3 mocagouHbix Mecta —1. (B
KOMIUIEKT BXoaaT: | Monutop LG, 2 monuTOpa
ViewSonic, cucteMHbIi 0J10K, 3 KJIaBHATYpPbI, 3
MBIIIIH )

VYueOnsiii cron — 10.

VYuebnsiii cryn — 10.

Yuyebnas nocka — 1.

Bemranka — 1.

8 ®OH/] OLIEHOYHBIX CPEJICTB JJISI MPOBEJAEHUS TEKYIIEN 1
MPOMEKYTOYHOM ATTECTALINA

8.1 Buasbl 1 ¢opMbI KOHTPOJISI 10 TUCHHUIJIHHE

KoHTponb ypoBHS YCBOCHHBIX 3HaHUM, OCBOEHHBIX YMEHHUH M NPUOOPETEHHBIX HABBIKOB
(BageHuil) OCyIECTBISIETCSl B paMKaX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJII B COOTBETCTBHHU C
[TonoxeHuneM o TeKyIIeM KOHTPOJIE U IPOMEKYTOUHOM aTTecTalMyi 00yJyaroImuXcs.

Texynui KOHTPOJIb OCBOEHUSI KOMIIETEHIIMM MO TUCLHUIIIIMHE IPOBOIUTCS MPENOAABATEISIMH,
BEAYIIMMU J1aOOPaTOPHBIE U MPAKTUUYECKHE 3aHATHUS, IIyTeM HPOBEIEHUS YCTHBIX WM MHCbMEHHBIX
OIPOCOB MO J1TAOOpPaTOpHBIM paboTaM U MPOBEPKU BBHINOJHEHUS WHIMBUIYaJdbHBIX 3anaHuil. [Ipu
IIPOBEACHUHUN TAKOIr0 KOHTPOJISI MOTYT UCIIOIb30BAaThCS KOHTPOJIBHBIE BOIIPOCHI, TECTOBBIE 3aJaHUS.
Pe3ynbTathl onepaTuBHOrO KOHTPOIIS (PUKCUPYIOTCS B paboueM >KypHajie MpernoaaBares.

WTOroBoil o1eHKOi OCBOEHMS JUCLUMIUIMHAPHBIX KOMIETEHUUH (pe3ylbTaToB OOy4YeHHs IO
JTUCHUIUIMHE SIBJISIETCS TMPOMEXKYTOYHAsl arTecTalus B (QopMme 3adera, IPOBOJAMMOIO C YYETOM
pPe3yIbTaTOB TEKYILETO KOHTPOJIA.

8.2 TunoBble KOHTPOJIbHbIE 321aHUS WJIH MHbIe MAaTepHaJibl, He00XOAUMBIE ISl OLlEHKH
pe3y1bTaToB 0CBOEHHs 00pa30BaTe/IbHOM NPOrPaMMbl B PAMKAaX Y4eOHOM IMCUMIINHBI

Ouenounvle cpeocmea 0711 nPOGeOCHUA meKyuiell ammecmayuu
JIaGopaTopHBbIii TPAKTUKYM:
Bormpocsl k cobece10BaHUIO 110 JIA0OPATOPHOMY ITPAKTUKYMY

1.Mexauuka

1. Kakoe nBmkeHHe Ha3bIBACTCS PABHOYCKOPEHHBIM?



Yro Ha3pIBaeTCs yCKOpEHUEM?

Kak paccuuraTh CKOPOCTb U IIyTh IPH PAaBHOYCKOPEHHOM JIBH)KEHUU?

Cdopmynupyiite BTopoii 3akoH Hpl0TOHA [JIs TOCTYNATENBHOTO JIBHKCHUS.

Yro Takoe yrioBoe yCKOpPEHUE, B KAKMX €IMHHUIIAX OHO U3MepsieTcs?

Kak paccunrtaTe nyTh IpU paBHOYCKOPEHHOM JIBUIKEHUU?

Kak cBsi3aHbl Mexy OO0 KacaTeIbHOE U YIJII0BOE YCKOPEHHUsA?

Urto Ha3bIBa€TCSI MOMEHTOM MHEPLIMK MaTEpUaIbHONW TOUKU?

Kak BbIuucIsieTcs MOMEHT MHEPLIMM OJTHOPOJHBIX TEJ IPAaBUIbHOM reoMeTpuieckoil popmbi?

10 Kak onbITHBIM IIyTE€M ONpEAEIUTh MOMEHT MHEPLMH HEOAHOPOJHBIX TEJ M TEJ HEMPaBUIbHOU
reomeTpuueckoi hpopmsl?

11. CdopmynupyiiTe OCHOBHON 3aKOH TUHAMUKH BPALIaTEIbHOTO IBUKCHHUS.

12. Yro Ha3pIBaeTCSI UMIYJILCOM Tea?

13. CdopmynupyiiTe 3aKOH COXpaHEHUST UMITYIIbCA.

14. 3anummure 3aKOH COXpaHEHHs] UMITYJIbCA Ui CUCTEMbl MasTHUK-ITYJIS.

15. B udem 3axirodaeTcsi 3aKOH COXPAHEHUSI MEXaHUYECKOUN aHeprun?

16. 3anummure U MOSICHUTE 3aKOH COXPAHEHMSI MEXaHUUECKOM SHEPIUU JJIsi CUCTEMbl MASTHUK-ITYJISL.

17. Kak OOBSICHHTH C PHEPreTHYECKOW TOYKH 3PEHHS ITPOLECC 3aTyXaHHs KOJICOAHWH B BS3KOM
cpene?

18. Kakwue cuiibl BEI3BIBAIOT 3aTyXAONIUE KOJIeOaHHsI MAaTEMAaTHIECKOTO MassTHUKA?

19. Yro HazbiBaeTcs JIorapuMUIECKUM JEKPEMEHTOM 3aTyXaHus?

20. Yro Ha3pIBaeTCS BPEMEHEM pellaKkCalliy KoiaeOaHuii?

21. Yro moka3biBaeT KOOPPUIIMEHT 3aTyXaHus KojaeOaHui?

JTaJIOH oTBeTa Ha Bonpoc Nel

Pagnoyckopennpim Ha3bIBalOT TAaKOE JBYXKEHUE, IIPU KOTOPOM TEJIO 3a JH0ObIE paBHbIE POMEXKYTKU

BPEMEHH YBEIMUYMBAET CBOIO CKOPOCTh Ha OJAMHAKOBYIO BeMMUUHY. [l XapaKTepUCTUKHU OBICTPOTHI

U3MEHEHHUS CKOPOCTH BBOJAT MOHATHE — YCKOPEHHSI.

JTaAJIOH 0TBETa HA BONpPoc Ne2

CoNOR LN

Yckopenue — 510 BekTOpHas (¢usnyeckas BeIMUMHA, ONpejAeseMas OTHOIIEHHEM W3MEHEHUs
CKOPOCTH K MPOMEXYTKY BPEMEHH, 32 KOTOPBIA 3TO M3MEHEHHE MPOU3OILIO0. Y CKOPEHHE YUCIIEHHO
PaBHO U3MEHEHMIO CKOPOCTHU B €IMHUILY BPEMEHU:
V-V,

At
B CU m3mepsiercs B m/c?.
JTajI0H 0TBeTa Ha Bonpoc Ne3

a=

Jliig pacueTa myTH, IPOMIEHHOTO TEJIOM IIPU PaBHOYCKOPEHHOM JIBUYKEHUH, UCIIOJIb3yeTCs popMyIa:

2
S :\7 at
2 1

rae Vo — HauajapHas CKOPOCTh JIBMKCHUS, @ — yCKOpeHue, t — Bpemst ABMKEHUs, Win GpopMyia:
2
2aS =V?* -V,

rac V — KoHEeUHas CKOpPOCTD, Vo — HayanbHas CKOpPOCTb ABUXKCHUSA, A — yCKOpCHI/IC/
,HJ'I?I MT'HOBEHHOM CKOPOCTH ABUKCHHA MOXXHO ITOJIYYHUTH BBIPAXKCHUC!

V=V,+a-t

Kpumepuu u wikana oyenku npu 3auiume 1adoopamopusix padom u cCumyayuoHHsLX 3a0aHUIL:

e «(3aumeno» CTaBUTCS B TOM CJIydae, €CIM OHM OOHApYXWUJIM IOJIHOE MOHMMaHHE (PU3NYECKOMH
CYIIHOCTU pacCMaTpuBaCMbIX SIBIICHUN U SaKOHOMepHOCTCﬁ, AaJI1  TOYHOC ONpCACICHUC U

HCTOJIKOBAaHUWE OCHOBHBIX MOHSTHUN, 3aKOHOB, MPUBOAMMBIX B JIa0OPATOPHOM NPAKTHKyMe, a
TaKK€ TEXHMYECKH IPAMOTHO BBINOJHWIN (PU3MYECKHE OMBITHI, YEPTEKH, CXEMbI, Ipadukw,



COIYTCTBYIOIIME OTBETY, MPAaBWJIBHO 3alMCald pacyeTHble (OPMYJIbl, MONb3YICh MPUHATOM
CHCTEMOW YCIOBHBIX 00O3HAUEHHIi; NP OTBETE HE MOBTOPSIOT JIOCIOBHO TEKCT y4eOHHKa, a
YMEIOT OTOOPATh IJIaBHOE, TO €CTh YMEIOT CUHTE3UPOBATh 3HAHUS, OJYYCHHBIE Ha JEKIIMOHHBIX
3aHATUSIX, YMEIOT YCTAaHOBUTH CBSI3b MEXKJIY M3Yy4YaeMbIM M paHee M3YYCHHBIM MaTEpHUaJIOM I10

Kypcy $husuku;
e «Hesaumeno» BBICTABIAETCS CTYJCHTaM, HE BJAJCIOIIMM OCHOBOIOJIATAIOIIUMH 3HAHUSMU TI0
MIOCTaBJIEHHBIM BONIPOCAM B JJa0OPAaTOPHOM MPAKTHKYME.

OneHouHble CPeACTBA 171 IPOBEACHMSI IPOMEKYTOUHOM aTTeCTalluu

HpOMe)KYTO‘-IHaSI arrecranusd 1Mo uroraM OCBOCHHUA AUCHUIINIMHBI OCYHICCTBIISACTCA B BUAC
3a4€Ta

HpI/IBOI[I/IM HpI/IMepHHﬁ NEpCUCHb BOIPOCOB, KOTOPBIC BBIHOCATCA Ha IMIIPOMEKYTOUHBIC
aTTeCTalluu, SABJIAIOMUCCA 3aBCPIIAOIMMU TallaMU B YCBOCHUHW JUCHUIIIMHBI «Du3uKay.

Kunemaruka MaTepuaJbHON TOYKH.

Beenenue. Ilpenmer Qpusuku, ee MECTO Cpeu €CTECTBEHHBIX U TEXHMUYECKUX HAayK. MexaHudyeckoe
JIBUKCHHE KaK Mpocredmmas (Gopma IBMKCHHS MaTepUH. DJIEMEHTHl KUHEMATHKH MaTepHATbHOM
touku. Iyt u nepemenienue. CkopocTh U yckopenue. HopManbHOE M TaHT€HIIMAIbHOE YCKOPEHHE.
[TocTynarenbHOE ABUKEHHE TBEPAOTO TEIIA.

JAuHaMuKa MaTepuaIbHOH TOYKH.

3aKOH HMHEPIMHM U HHEPIHMAJbHBIE CHCTEMBI OTCUETa. 3aKOHBI JUHAMUKH MaTEepUAIbHOU TOYKH.
[lenTp Macc MeXaHWYECKOW CHUCTEMBl M 3aKOH €ro JBUKEHHA. 3aKOH COXPAaHEHUsS HMIIYJbCa.
Heynpyruit ynap. PeaktuBHOe 1BHKEHHE.

DyHIaMEeHTAJbHbIC B3AaUMOACUCTBUSA M CHJIbI.

Cuuibl, IEHCTBYIONINE B CETbX0O3MAITMHAX BO BpeMs UX pa0oThl. CHJIBI YIIPYTOCTH, CHUJITBI
CTaTMYECKOTO U ruApoanHaMudeckoro TpeHus. Kosdduument tpenus. I'paBuTanrionHoe moue.
Hamnpsbxennocts noins taroteHust. [lone cuibl TsokecTH BOIM3U 3eMITH.

Mexann4eckasi JHeprus, MexaHu4ueckasi padora.

Mexanunueckas paboTa rnepeMeHHo# cuibl. KuHeTnueckasi YHEprusi MEXaHUIECKON CUCTEMBI U €
CBSI3b ¢ pa0OTOM BHEIIHUX U BHYTPEHHUX CHIL. [loTeHIInanbpHas sHeprust MaTepuaibHOW TOYKU BO
BHeIHeM moJe. [loTeHnnanbHas SHeprusi CUCTEMBI. 3aKOH COXPaHEHUSI 1 U3BMEHEHUS] MEXaHUYECKOM
SHEPIUU CUCTEMBI.

BpamareabHoe 1BHKEHHE TBEPAOIO Tea.

DNeMEeHThl KHHEMATHUKHU BPAILlATEIbHOTO JBM)KEHHS. YTJIOBasi CKOPOCTh, YII0Boe yckopeHue. CBsi3b
C JIMTHEWHBIMH XapaKTEPUCTUKAMH.

MowmeHT cuiibl, MOMEHT uHepuuu. OCHOBHOM 3aKOH AMHAMHUKU BpallaTeIbHOTO ABUXKEHUS. MOMEHT
UMIyJbca. 3aKOH COXpaHEHHUs] MOMEHTa wuMIyibca. KuHeTndeckass 3HEprusi BpallaTeIbHOTO
JIBUKEHUS.

HeunnepuuajbHbie CHCTEMbI 0TCYETA.

Cunel uHepuuu. LeHTpoOexxHbIe CHIBI HHEPIUU U cuiibl Koprosuca BO BpallarolIUXcsl cHCTEMax
oTcyeTa. YUeT 3THX CHJI IIpH paboTe AeTanei cenbCKOX031HCTBEHHBIX MAIllKH.

Il'apmonnyeckue KoJ1e0aHNS U BOJIHBI.

OcCHOBHBIE XapaKTEPUCTUKH TapMOHUYECKHX KoJjieOaHui. YpaBHeHue KkoJjebanuil. CroxeHue
rapMoHuYecKkux Kosebanuil. KBasuynpyrue cuibl. MaTematnyeckuid M (U3MUECKUH MaSTHHUKH.
3aryxatomue kosieOanus. BeiHyX)aeHHbIE KoneOanus. Pe3zonanc.O0pa3oBaHHE BOJIHBI. YpaBHEHHE
Iockoi BonHbL. JlmuHa BonHBL KorepenTHble ncrouHuku BONH. MHTepdepenmus BomaH. Crosdne
BOJIHBI.

OcCHOBBI CHIEUAJBLHOI TEOPHH OTHOCUTEILHOCTH.



IIpeoOpaszoBanust ['anunes. IlocTynarsl cnenuanbHON TEOPUH OTHOCHTEIBHOCTH. [IpeobpazoBaHus
Jlopenua. JlnmuHa oTpe3ka, MPOMEXYTOK BpeMEHU. PeATUBUCTCKHIA 3aKOH CJIOKEHHUS CKOPOCTEH.
OCHOBHOI 3aKOH AMHAMUKH B TEOPUU OTHOCUTENIbHOCTH. Macca.

MoJieky/JISIpHO-KMHETHYECKAs TeOpHsl.

OcHosuble nonoxenuss MKT. Tepmonnnamuueckue napamerpsl. MneanbHblil ra3. 'a30Bble 3aKOHBI.
VYpaBHEeHHE COCTOSIHUS HJ€albHOro ra3za. OCHOBHOE YpaBHEHHME KHHETHMYECKOM TEOopuu rasa.
Cpenusisi KuHEeTHYecKass dHeprusi. Yucio cremeHeld cBoOOAbl MoyieKyn Tasza. CpemHsist dHeprus
MOJIEKYJIbl. BHYTpeHHSs1 sHEprust uaeaibHoro rasza. Pacnpenenenue Mosekyin 1o ckopoctsam. OnbIT
Irepna. bapomerpuueckas Gopmyna. Pactipenencare MOJIEKYI 110 SHEPTHSIM.

SABnenus mepenoca. OOmee ypaBHeHHWe TepeHoca. YpaBHeHue guddysuu. SBneHue
TEIUIONPOBOAHOCTH. BHYTpeHHEE TpeHUE B ra3ax U )KUJIKOCTSX.

OCHOBBI TEPMOJAMHAMMKH.

Buytpennss sHeprus cucremsl. Temsora u pabdora. [lepBoe Hauano tepmoanHaMuku. [Ipumenenue
MEepPBOr0 Hayalla TEPMOJUHAMHUKU K H3oIpoleccaM. AnuabaTHble Hpolecchl. BbIBoA ypaBHEHUS
Ilyaccona. Kitaccuueckast Teopust TEINIOEMKOCTEH Tasa.

Kpyrossie mporieccel. aeansHas TemnoBas MalivHa U ee KodQ(QHUIIMEeHT T0JIe3HOT0 1eHCTBUS.
Teopema Kapno. [Tyt nobiuienus KIIJ[. DHTponus u ee cTaTUCTUYECKUIT CMBICII.

PeasbHbIe rassl.

VYpasaenne Ban-nep-Baannsca. M3orepmel peanbHbIx Ta30B. Dddekt [xoyms-Tomcona. CxmkeHne
razoB. OneIT DHpIOCA.

CBolicTBa KUIKOCTEN.

[ToBepxHOCTHOE HaTsKeHUE. SIBlIeHHe cMaunBaHus. MeHucK. JlaBineHue noJ uCKpUBICHHON
noepxHocThio. Popmyna Jlamnaca. Kanunnspuele siBienus. @opmyiia JKropeHa.

DJIEKTPOCTATHKA.

3aKOH COXpaHEHHU DJIEKTPUUECKUX 3apsAaoB. 3akoH Kymona. Dnextpuueckoe nose. HampspkeHHOCTD
anekTpuyeckoro noisd. CuiioBele JUHUU. [I0TOK BEKTOpa HANPSIKEHHOCTH JIEKTPUYECKOTO IIOJIS.
Teopema Octporpazackoro-I'aycca.

Pabora cun snextpuyeckoro monsd. Llupkynsous Bekropa HampspkeHHOCTH. Ilorenuman. CBs3b
MEXIy TMOTEHUMAJIOM M HalpsHKEHHOCTBIO s 3JieKTpudeckoro moinsd. [IpoBogHuku B
IEKTPUYECKOM TI0JIE. ODJIEKTPOEMKOCTh TNPOBOAHUKA. KoHIEHcaToppl. ODHEprus 3apsyKEHHOrO
MIPOBOJHMKA M KOHJIEHCATOpa. DHEPIHUsl 3JEKTPOCTATUUECKOTO MOJIS.

IToCTOAHHBIN YJIEKTPUYECKHH TOK.

Cuna Ttoka. [lmotHocTh TOka. 3akoHbl OMa ISl OHOPOIAHOIO M HEOJHOPOJHOIO y4acTKa LEMu.
[Tanenue nHanpsbxkeHus. 3akoHbl Kupxrodda. Pabota m momHuocTe Toka. 3akoH Jlxoyns-JleHua.
Krnaccuueckast Teopust 3J€KTpPONPOBOAHOCTH MeTauioB. KoHTakTHble sBieHus. KoHTakTHas
Pa3HOCTh MOTEHUUAIOB. TepMoasiekTpuueckue siBienus. Ipdext [lenpToe.

MarnuTtHoe nmoJjie B BaKyyme.

B3aumopeiictBue TokoB. MarnutHoe mone. MHaykuus marHutHoro mnojis. 3akoH buo-CaBapa-
Jlarnaca. [Ipumenenne 3akoHa buo-Capapa-Jlamiaca. MaruutHoe mosie npsamMoro Toka. MarautHoe
[I0JIE KpyroBoro ToKa. LMpKymsiuus BeKTOpa MHIAYKIMM MarHUTHOrO Mojs. MarHuTHoe mose
COJICHOM/JIA.

Cunpl, gelicTByronyie B MarHuTHOM nosie. 3akoH Ammnepa. Cuna Amnepa. Cuina JlopeHnua. J[Buxenue
3aps0B B MarHUTHOM nosie. [Ipumenenue cuiabl Amnepa. [lpumenenue cuiel Jlopenna.

MaruuTHoe 1oJie B BellecTBe.

BexTop HamaranuuBanus. Onucanue nojis B Mmaraetukax. Kiaccugukanys MarHeTukoB:
JMaMarHeTUKH, MapaMarHeTuk, peppomMarHeTuku. X ocHOBHBIE CBOICTBA.

DJIEKTPOMATHUTHASA UHAYKIMS.

SAsnenue snekrpoMarHutHOM wuHaykuuu. DJC wunaykuuu. [IpaBuno Jlenuna. 3JC unpykuuw,
BO3HHUKAIOIIAs B MPAMOM IpoBoaHUKE. Toku Dyko.

SABnenne camonnaykuu. DJ(C camonnaykuny. ToKM 3aMBIKaHUSI U pPa3MbIKaHMsI LIETIH. DHEprus
MAarHUTHOTO ITOJIA.

DJIeKTPOMATrHUTHBbIE KOJIeOaHMS.



CoOcTBEHHBIE IEKTPOMArHUTHBIE KOJICOaHUs B KOHTYpE 0€3 aKTUBHOTO COMPOTUBIICHUSI.
CBoboaubie 3aTyxatomue Konebanus. BeinyxaeHusie konedanus. Pezonanc. [lonyuenue
He3aTyxarolux kKonebanuii. JlaMmnoBelil renepatop.

DJIeKTPOMArHMTHOE T0JIe.

Buxpeoe anekrpudeckoe nosie. Tok cMenienns. D1eKTpoOMarHUTHOE 1oJe. Y paBHEHUS MakcBeia
B MHTErpanbHOM U tuddepeHnranbaoi popmax i AIeKTPOMArHUTHBIX MOJEH.
JIEKTPOMATrHUTHBIE BOJIHBI.

VYpaBHEHHE IJIOCKOM 3JIEKTPOMAarHUTHOM BOJIHBI. CKOPOCTh paclpOCTPAHEHMS 3JIEKTPOMAarHUTHBIX
BosiH. OnbiT ['epra. Illkana 351eKTpOMarHuTHBIX BOJIH.

JJieMeHTbI reOMeTPHYeCKOi ONTHKH.

OnemeHThl reomerpudeckoi onTuku. [IpuHiun @epma. 3aKOHBI OTPAKEHUS U MPETOMIIEHHSI CBETA.
OnTryueckue mpuodopskI.

DJieMeHThI BOJTHOBOI TeOpPHH CBeTa.

KorepenTtHsle ucrounuku csera. Mutepdepennus ceeroBsix BoiH. OnbIT FOHra. UnTepdepenmus B
TOHKHX TUIeHKaX. [Ipumenenue natepdepenun. [lpocsernenne ontuku. Audpakuus ceera. Meton
30H @penens. Judpakmus ot menu. Judpaknuonnas pemerka. [Tonspuzanus ceeta. EcrecTBeHHBINH
Y TIOJISIpU30BaHHBIN cBeT. 3akoH Mastoca. 3akoH bprocrepa. Bpaienue miockocTu noyispyu3aliiu.
OnTruyecku aKTHBHBIE BEILECTBA.

TenJioBoe uznyuyenue.

TennoBoe n3nyyenue u ero xapakTepuctuku. 3akonsl Kupxroga. 3akon Credana-bonbpimana.
3akon cmenieHus Buna. AGcontotHo uepHoe Teno. Popmyna Panes-/xunca. @opmyna [lnanka.
KBanToBbIC CBOJICTBA CBeTA.

dotoanekrpuueckuii ¢ dext. 3akonsl Ctonerosa mis porodddexra. KBanrosas runoresa [lnanka.
KBanTel cBeta. YpaBHeHnue DitHiuTeiHa. [Ipumenenue goTtoanekrpuueckoro agdexra.

du3uKa aTOMa U AaTOMHOI0 A/Apa.

OmnsiT Pesepdopaa no paccessHuio anbda-dacTul. 3aKOHOMEPHOCTH B @TOMHBIX CIIEKTPAX.
OcobeHHocTH MOJIEKYISIpHBIX clieKTpoB. KBaHTOBBIE reHepaTopsl. [loctynar DiiHinTeiiHa.
Hcnonp30BaHne ONTUYECKUX KBAHTOBBIX FEHEPATOPOB B HAayKe U TeXHUKE. Teopust aroma Bogopoia
o bopy. Iloctynater bopa. IlpaBuino kBanToBaHus. [ TaBHBIE KBAHTOBBIEC YUCIIA. DJIEMEHTHI
KBaHTOBOM MexaHMKH. Macca, umnyibc poTtoHa. J{nuHa BomHbl Je-bpoitns. BoaHoBble cBolicTBa
yactuil. CooTHOIIEHUE HeonpeaeneHHocTe. YpaBuenue [llpenunrepa.

BonnoBast pyHKIMS 1 ee cTaTUCTUYECKUI cMbIci. YacTulla B OTEHIMATILHOM sIMeE.

CocTaB 1 XapaKTEepUCTHUKU aTOMHOTO siipa. CTpoeHHe aToma: 3JeKTpOHHast 000JI0YKa U SAPO.
OnemenTapHble yacTulbl. M3oTonsl. [IpuMeHenne n30TonoB B TEXHUKE. SIBIEHNE palOaKTUBHOCTH.
3aKOH paJnoaKTUBHOrO pacnazna. [lepuon nomypacnana. BzanmoaeicTere n3y4eHus ¢ BEMIECTBOM.
3amuTa OT paJuOaKTUBHBIX U3Iy4eHUN. S nepHble peakunu. Llennas peakuus pacnaja.
TepmosinepHas peakuus cuHTe3a. MeTozsl siepHoi pu3uky U Ux ucnois3oBanue. Hekoropeie
BOIMPOCHI PaInOOUOIOTHH.

Hrorosas arrecramus MMpOBOAUTCA B BUAC 3a4CTa 110 ouieTaM.

Bbunuaern! aada 3adera
(mpumep)

MUWHHCTEPCTBO CEJILCKOI'O XO3SU1UCTBA POCCHUICKON OEJIEPALINN
(benepanbHOE TOCYIaPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«Camapckast rocy1apCTBEHHAsI CEIbCKOXO03IHCTBCHHAS aKaIeMUs
Hanpasnenue noarorosku: 35.03.04 Arponomust

[Tpodunu moaroroBku: Cesiekuusi 1 CeMEHOBOICTBO

Kadenpa «Pusmka, MaTemMaTuka 1 UHHOPMAIIMOHHBIE TEXHOJIOTHUI



JucuurimHa: «@u3uKay
IK3aMeHALUOHHBIN oniter No 1
1) DreMeHTbl KHHEMATHKU MaTepUaibHON Touku. [1yTh 1 epemerneHue

2) 3aKOH COXpaHEHHs ICKTPUUCCKHX 3apsa0B. 3akoH KyioHa.
3) Ombit Pesepdopaa mo paccesHuio aibda-4acTHil.

CocTaBuTeNb T. C.Huxapanze

(moamuce)

3aBeayronuii kadenpoit J.B. MuponoB
(moamucek)

«» 20 r.

JTaJI0OH 0TBETa HA OuJIeT

1. MexaHuka Ui ONUCaHUS ABM)KEHUS TEJI B 3aBUCHUMOCTH OT YCJIOBHUN KOHKDPETHBIX 3aJ]1a4
UCIONIb3YET pasHble usuueckue moodenu. IIpocreiineil MOIEIbIO SIBISETCS MATepPHAJIbHASL TOYKA
— TeJlo, 00JIaJaroIIee MacCco, pa3aMepaMu KOTOPOTo B JaHHOM 3a7aue MOXHO npeHeOpeyus. [lonstue
MaTepUaIbHOM TOUYKH — a0CTPAKTHOE, HO €T0 BBEJCHHE OOJEerdyaeT pelieHrue MpakTUYeCKuX 3a/1ad.
Hanpumep, u3ydas aABMKeHUE IUIaHeT 1o opbutam Bokpyr CoJsiHLA, MOXXHO MpPHHATH HX 3a
MarepuaibHbIe TOUKHU.

[Tpon3BoIBPHOE MAKPOCKOIMYECKOE TEJNO WM CHUCTEMY TE€Jl MOXHO MBICIEHHO pa30uTh Ha
Majble B3aUMOJICHCTBYIOIIME MEXKIy COOON YacTH, KaK[aas M3 KOTOPBIX paccMaTpUBAeTCs Kak
MaTepuaigbHas Touyka. Torga M3ydyeHUE JABM)KEHUS IPOU3BOJIBHOM CHCTEMBI Tell CBOAMUTCA K
M3y4YEHUIO CHCTEMbl MATEPHAJBHBIX TO4YeK. B MexaHuke cHauana HM3y4daroT JBM)KEHHE OIHOU
MaTepUaIbHOU TOUKH, a 3aTEM MEPEXOAT K U3YUEHUIO JBUKEHUS CUCTEMbI MaTepUaIbHBIX TOYEK.

JIroboe nBHKEHHE TBEPOTO Tella MOKHO MPEICTaBUTh Kak KOMOMHAIIMIO MOCTYMATENBHOTO U
BpaiarenbHoro apwxkeHui. [locTtynarenbHoe ABHKeHMe — 3TO JBUXKEHHE, MPU KOTOPOM Jro0ast
npsiMasi, JKECTKO CBs3aHHAs C JABWXKYIIMMCS TEJIOM, OCTaeTcs MapajyieJIbHON CBOEMY
[IepBOHAYAJIbHOMY IOJIOKEHHIO. BpamaTeibHoe JBM:KeHHe — 3TO JBIKEHHE, IPU KOTOPOM BCe
TOYKH TeJla JIBHXKYTCS MO OKPYKHOCTSIM, LEHTPbl KOTOPBIX JIEKAaT HA OJHOM MU TOW K€ MIPSIMO,
Ha3bIBa€MOW OCHI0 BpPallleHH .

JIBr>keHHe Tesl MPOUCXOJUT B NPOCTPAHCTBE M BO BpeMeHU. [lostomy ans onucaHus
JBUKEHMSI MaTEpUAIbHOM TOUKH HAJI0 3HaTh, B KAKUX MECTaxX MPOCTPAHCTBA 3Ta TOUKA HAXOAWIach U
B KaKM€ MOMEHTHI BPEMEHU OHA MPOXOUIA TO WK UHOE TOJIOKEHHE.

[TonokeHrne MaTepHaTIbHOM TOYKU OMpeNeisieTcsl M0 OTHOLIEHUIO K KaKOMY-JIH0O Apyromy,
MIPOU3BOJFHO BBIOPAHHOMY TeNy, Ha3blBAEMOMY TeJaoM oTcueTa. C HHM CBS3BIBAETCS CHCTEMa
oTcYeTa — COBOKYIIHOCTH CHCTEMBl KOOpAMHAT M 4YacoB, CBA3aHHBIX C TeJIOM oTcyeTa. B
JIeKapTOBOI cHUCTeMe KOOpJIMHAT, MCIOJIb3yeMON Haubojee 4acTo, MOJ0KEHUE TOYKH A B JaHHBIN
MOMEHT BpPEMEHHU I10 OTHOIIEHHI0O K AITONH CHUCTEME XapaKTepHu3yeTcs Tpemsl KOOpAMHATaMU X,
VU Z AU PainyCOM-BEKTOPOM I, TPOBEICHHBIM M3 Hauaja CHUCTEMbl KOOPAMHAT B JJAHHYIO TOUKY
(puc. 1).

[Ipu ABMKEHUU MaTEpHATbHONW TOUKH €€ KOOPAUHATHI C TEYEHHUEM BPEMEHU M3MEHsIoTCsA. B
o0mieM ciydae ee [JBIKEHHE OIpeAeNsieTcsl CKaJsIpHBIMH YpPaBHEHUSMU OSKBUBAJICHTHBIMU
BEKTOPHOMY ypaBHEHHIO I' = r(t).

YpaBHeHus (1.1)Ha3pIBAIOTCS KHHEMATHYECKUMU YPABHECHUSAMU JBUKECHUS
MaTepHaJIbHON TOYKH.

Yuciio HEe3aBUCUMBIX KOOPAMHAT, IOJHOCTBIO OMNPENEISAIOINX IOJIOKEHUE TOYKH B
IIPOCTPAHCTBE, HA3bIBACTCS YMCJIOM cTemeHel cBoOoAbl. Eciu marepuanbHas TO4YKa CBOOOIHO
IBUKETCS B MPOCTPAHCTBE, TO, KaK y)Ke ObLJIO CKa3aHO, OHa 00JIaJjaeT TpeMsl CTENEHSMU CBOOOIbI
(KoOpaWHATHI X, y UZ); €CIU OHA JBUXKETCSA MO HEKOTOPOM MOBEPXHOCTH, TO — ABYMS CTEHEHSIMHU
cBO0O/IBI, €CTIM — BJI0JIb HEKOTOPOIl IMHUU, TO — OAHON CTETIEHbIO CBOOOIBI.



Hckmouasi t B ypaBHenusix (1.1) u momyyum ypaBHEHHE TPACKTOPHHM  JIBUIKECHUS
MarepuanbHON TOukU. TpaekTOpusi 1BMKEHUS MaTEpPUAIIBHOW TOYKH — JIMHUS, ONMChIBaeMasl 3TOU
TOYKOW B TMpocTpaHCTBe. B 3aBucuMoOcTH OT (OPMBI TPACKTOPUU JBUKCHHE MOXKET OBITh
MPSMOJIMHENHBIM WJIM KPUBOJIUHEHHBIM.

PaccMoTpuM aBm>keHHME MaTepUaIbHOM TOYKHM BJOJb NPOU3BOJIBHON TpaekTropuu (puc.2).
Orcyer BpeMEHUM HAYHEM C MOMEHTA, KOrJia TOYKa HAXOJWjach B NOJIoKeHUU A. J[imHa ydacTka
TPaeKTOpUHN AB, TNPONAEHHOr0 MaTepUaJIbHOM TOYKOW C MOMEHTa Hayajlla OTCYeTa BPEMEHH,
Ha3bIBAETCS MJIMHON MyTH As u sBisieTcs ckanaprou S(1).As = Abyukuueit BpemeHu: Bexmop r=r-
Ao, TPOBEACHHBI W3 HAYaJbHOrO IOJOKEHUS JBHXKYILICHUCS TOYKH B IIOJIOKEHUE €€ B. JTAHHBIN
MOMEHT BpEMEHM (TpUpAILLEHUE paJnyca-BEKTOpa TOYKM 3a pPAcCMAaTPUBAEMBIH MPOMEXKYTOK
BPEMEHH ), HA3bIBACTCS MepeMelleHueM.

[TogoOHO TMOHATHUIO T'paBUTAMOHHOM Macchl Tejla B MexaHWKe HproToHa, TOHSATHE 3apsiia B
3JEKTPOIMHAMHUKE SIBJIICTCA IEPBUYHBIM, OCHOBHBIM ITOHSTHUEM.

2. Dnexmpuueckuii 3apa0 — 3T0 (pU3MYecKas BeJIUYMHA, XapaKTepu3ywuas CBOHCTBO
YaCcTUIl WK TeJl BCTYNIATh B 3JIEKTPOMArHUTHbIE CHJI0OBbIE B3aUMO/1eiiCTBHUS.

DNeKTpUYeCcKuid 3apsi 00bI9HO 0003HavYaeTcss OykBamu ( wim Q.

COBOKYIMHOCTh BCEX HM3BECTHBIX JKCIEPUMEHTAIbHBIX (PAKTOB TO3BOJSET CHEJaTh
CJIEYIOIME BbIBOJIBL:

. CymecTtByeT [1Ba  poja  DJIEKTPUYECKUX  3apsAI0B,  YCJIOBHO  Ha3BaHHBIX
MOJIOKUTEIBHBIMHU M OTPHUIATCIIBHBIMU.
. 3apsapl MOTYT TepenaBaThecsi (HampuMep, MPU HEMOCPEACTBEHHOM KOHTAaKTE) OT

OJIHOTO Tela K JpyroMy. B omimume OT Macchl Tena SJICKTPUYECKUH 3apsll HE SBISAETCS
HEOTHEMJIEMOW XapaKTEPUCTUKON MaHHOro tena. OIHO M TO K€ TEJO B Pa3HbIX YCIOBHUSAX MOMKET
WMETh Pa3HbIN 3aps/l.

. OnHoMMEHHBIE 3apsibl OTTAJIKUBAIOTCSA, Pa3HOMMEHHbIE — MPUTATHUBAIOTCA. B 3TOM
TAKXE HpOfIBJ’IHGTCH HpI/IHIII/IHI/IaIII)HOG OTJINYHC SHCKTpOMaFHI/ITHI)IX CUJII OT FpaBI/ITaHI/IOHHI)IX.
I'paBuTalIMOHHBIE CUIIBI BCET/A SBIIIOTCS CUIIAMU NIPUTSKEHUS.

OI[HI/IM nu3 (bYHHaMGHTaJII)HI)IX 3aKOHOB HpI/IpOI[I)I SABJIACTCA BKCHepI/IMeHTaHLHO
YCTaHOBIICHHBIN 3AKOH COXPAHEHUA IJIEKMPUUECKO20 3aPA0a.

B wu3osupoBaHHOW cucTeMe ajredpamyeckasi cCyMMa 3apsiioB BCeX TeJl OCTAeTcs
NOCTOSIHHOM:

gu+ g2+ Q3+ ... +Qn = CONSt.

3aKOH COXpaHEHUs JJIEKTPUUYECKOTO 3apsfa yTBEpPXKAAET, YTO B 3aMKHYTOM CHCTEME TEJl He
MOTYT HaOJIF01aThCsI TPOLIECCHI POXKACHUS HIIM HCUE3HOBEHUS 3apsAJ0B TOJIBKO OJHOIO 3HAKA.

Ha ocHOBaHMYM MHOTOUYMCIIEHHBIX ONBITOB KyJIOH yCTaHOBUII CAENYIOLINI 3aKOH:

Cuabl  B3aUMOJEHCTBUSI HENMOABMKHBIX  3apsiioB  NPSIMO  NPONOPUHMOHAJIBHBI
NPOU3BEICHUIO MOYJIeH 3apsAI0B U 00PATHO NPONOPIHOHAIBHBI KBA/IPATy PACCTOSTHUSA MEKAY
HUMU:

|f3'1| ’ |f3'g|

rz

Cwibl  B3aMMOJEHCTBHSI TOAYMHSIOTCA TpeTbeMy 3akoHy HproToHa: Onn
ABJIAIOTCS CWJIAMH OTTAJIKMBaHWS IIPH OJUHAKOBBIX 3HAKAX 3apslOB U CHIAMH NPUTSKEHUS IIPU
pasHbIX 3Hakax (puc. 1.1.3). B3zaumonelicTBue HENOIBMIKHBIX AIEKTPUUYECKUX 3aps0B Ha3bIBAIOT
INEKMPOCMamu4eckum WIA KYJIOHO6CKUM B3auMoAchcTBueM. Pasgen  3iIeKTpOIMHAMUKH,
M3YYaIOIIUN KYJIOHOBCKOE B3aUMO/JICHICTBUE, Ha3bIBAIOT 31€KMPOCHAMUKOIL.

3akon Kynona cnpaBemyivB Uisi TOYEUHBIX 3apsbKeHHbIX Ted. IIpaktudecku 3axkoH Kynmona
XOpOLLO BBINOJIHAETCS, €CIN pa3Mephl 3apSKEHHBIX T€JI MHOI'O MEHBIIIE PACCTOSHUS MEKy HUMHU.



Koaddunuent mnponopimonansioctd K B 3akoHe KynoHa 3aBUCHT OT BbIOOpa CHCTEMBI
equauIl. B Mexnynaponnoii cucreme CU 3a equauity 3apsina npusat KyjaoH (Ki).

Kynon — 310 3apsia, npoxoasimuii 3a 1 ¢ yepe3 nomnepeyHoe ceueHue MPOBOJAHUKA MPU CHUIIE
Toka 1 A. Equauna cuiel Toka (aviep) B CU sBisercs Hapsiay ¢ €AWHUIIAMHU JUTHHBI, BpEMEHU H
MAacChl OCHOBHOM eIHHMILIel U3MepeHMsI.

Koaddunuent k 8 cucreme CH 00bIYHO 3aITUCHIBAIOT B BHJIC:

" 1
4TI:ED
_13 K
== 2.85-10 —
H-m
I'ne — 2JIeKMPU4YecKas NOCMOAHHAA.

B cucreme CU snemenTapHbIii 3apsij1 € paBeH:

e=1,602177-10 ¥ Kn~1,6-10° Ku.
OnpIT  MOKAa3bIBAET, YTO CHJBl KYJIOHOBCKOTO B3aWMOJACWUCTBUS  MOAYUHSIOTCS [IDUHIINUITY
CYIICPIIO3HIIHH.
Ecan 3apsizkeHHOe Tel0 B3aMMOeiiCTBYeT OJHOBPEMEHHO € HECKOJbKUMHU 3apsiKeHHbIMH
TeJIaMH, TO pPe3yJIbTHPYIOLIAsi CHJIA, IeliCTBYIOIIAsl HA IaHHOE TeJ0, PABHA BEKTOPHOIi cymMMe
CHJIL, I CTBYIOIIMX HA 3TO TEJIO CO CTOPOHBI BCEX IPYTHX 3apPsI’KeHHBIX TeJl.

3. [lepBbIe TpsIMBbIE SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO BHYTPEHHEH CTPYKTYpPHI aTOMOB OBLITH
BBINIONHEHBI D). Pezepdopiom 1 ero corpyaHukamu 3. Mapcaenom u X. [eiirepom B 1909-1911
rogax. Pesepdopa mpemtoxKumn TpuMEHUTh 30HAMPOBAHHE aTOMa C MOMOIIBIO (-4aCTHUI], KOTOPHIE
BO3HUKAIOT MPHU PAJMOAKTUBHOM pacraje paausi U HEKOTOPBIX JAPYTHX 3JIE€MEHTOB. Macca o-4acTuiy
npuomm3utenbHo B 7300 pa3 Oosibllie Macchl 3JEKTPOHA, a TMOJIOKUTEIBHBIM 3apsii paBeH
YIBOCHHOMY 3JIEMEHTapHOMY 3apsany. B cBoux ombiTax Pesepdopn ucnonb3oBall o-4acTHIBI C
KMHETHYECKOH dHeprueil okono 5 MaB (CKOpOCTh TakHX YacTHII OYeHb Benuka — mopsaka 107 m/c,
HO BCE )K€ 3HAUMTEIbHO MEHBIIE CKOPOCTU CBETA). 0-YACTHUIbl — 3TO MOJHOCTHIO MOHU3UPOBAHHbIE
atoMbl rTenuss. OHu ObM  OTKpBITHI Pesepdoprom B 1899 romy mnpu U3ydEHUU sBIICHS
paIMOAKTUBHOCTY. ODTUMU vacThuuamu Pesepdopn GoMOapavpoBanm aTOMBI TSKENBIX 3JE€MEHTOB
(30510TO, CEPedpPO, MENb U ZIP.). DIEKTPOHBI, BXOJASIINE B COCTaB aTOMOB, BCJIEICTBHE MaJIOM MacChl
HE MOTYT 3aMETHO U3MEHHUTh TPACKTOPHUIO 0-4acTHUIlbl. PaccesHue, To ecTh H3MEHEHHE HalpaBlIeHHs
TBYDKEHUS 0-9aCTHI[, MOXKET BBI3BaTh TOJIBKO TsDKEJas IMOJIOKUTENFHO 3apshDKCHHAsT 9acTh aToMa.
Cxewma ombita Pezepdopaa npencrasieHa Ha puc. 2.

Pucynok 2. Cxema onbita Pezepdopma mo paccesHuio 0-4acTull.
K — CBUHIIOBBIN KOHTEHHEP C paIMOAKTUBHBIM BEIIECTBOM, D —
9KpaH, MOKPBITHIN CEpHUCTHIM ITUHKOM, @ — 30510Tast onbra, M —
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MHUKPOCKOII

OT paanMoaKTHBHOTO HCTOYHMKA, 3aKIFOUYEHHOIO B CBHUHLIOBBIH KOHTEHHEp, O-YaCTHULIBI
HANpaBSUTUCh HA TOHKYIO METaUIM4YecKyio (onbry. PaccesHHble 4acTHIBI MONAnald Ha SKpaH,
MOKPBITHIM CJI0EM KPUCTAUIOB CyJab(UAAa LUHKA, CHOCOOHBIX CBETUTHCA IOJ YAapaMH OBICTPBIX
3apsoKeHHbIX yacThll. CHMHTWUIALMM (BCHBINIKM) Ha JKpaHE HaONIOJAIMCh TIJa30M C MOMOUIbIO
MuKpockona. HaGmroeHust paccesHHbIX 0-4acTULl B onbiTe Pesepdopna MOxKHO ObUIO IPOBOIUTH
MOJI Pa3IMYHBIMK YIJIaMH ( K NEPBOHAYAIBHOMY HANpaBJICHUIO Iydka. bpuio oOHapykeHo, uTo
OOJIBIIMHCTBO 0-YaCTUL[ MPOXOJUT 4Yepe3 TOHKHM CJI0M MeTayula, MPaKTHUYECKHM HE MCIBIThIBAs
oTkioHeHHs. OpHako HeOosblIas 4YacTb YacTUL[ OTKJIOHSETCS HAa 3HAUYUTEIbHBIE YIIBI,
npesbimatomue 30°. OveHb penkue o-4acTUlbl (MPUOIM3UTENBHO OJHA Ha JECATh ThICSY)
UCTIBITHIBAIM OTKJIOHEHHUE Ha YTiibl, Omu3kue K 180°.

OTOT pe3ynbTaT OblJI COBEPLUICHHO HEOKUAAHHBIM aaxe i Pesepdopna. Ero npeacrasnenus
HaxoaWiabcm B pE3KOM TPOTUBOPEYMH C MOJENBI0 aTtoMa TOMCOHA, COTJIaCHO KOTOPOW
MIOJIOKUTEIIbHBIN  3apsj] paclpelelieH Mo BceMy oObemy artoma. Ilpu TakoMm pacmpeneneHuu
IIOJIOKUTEIIBHBIN 3apsii HE MOYKET CO3/1aTh CHJIBHOE 3JIEKTPUUYECKOE I10JIe, CIOCOOHOE OTOPOCUTH -
YacTUIbl Ha3aJ. DJIEKTPUYECKOE I0JI€ OJHOPOAHOTO 3apsDKEHHOIO Iapa MakCUMalbHO Ha €ro
MOBEPXHOCTU U YOBIBAeT /10 HYJISl IO Mepe NpUOIMKEeHUs K HeHTpy mapa. Ecnu Ob1 panuyc mapa, B
KOTOPOM COCPEJOTOUYEH BECh MOJIOKUTENIBHBIN 3apsi/i aTOMa, YMEHBIIWICA B N pa3, TO MaKCUMaJIbHasl
CHJa OTTAJIKMBAaHHA, JEHCTByIOIAs HA 0-4acTHIly, Mozakony Kyrnona Bospocaa 6Bl B N? pas.
CrenoBarenbHO, IPU 1OCTATOYHO OOJIBIIOM 3HAYEHUH N 0-4aCTUIBI MOIJIM Obl MCIIBITATh paccesHue
Ha Oospmve yriasl BIDIOTh 70 180°. Dtu coobpaxkenus npusenu Pesepdopra K BBIBOIY, YTO aTOM
IIOYTH ITYCTOM, U BECh €ro MOJIO0KHUTEIbHBIN 3apsi]] COCPEAOTOUYEH B MaJIoM 00beMe. DTy YacTb aToMa
Pezepdopn nazBan amomusiv adpom. Tak BO3HUKIIA A0epHas modens aToma. Puc. 3 wimoctpupyer
paccesiHue o-yacTHIlbl B aroMe TomcoHa u B atome Pesepdopra.

ADPo

|

F o+ S — +3

(a) (k)

Pucynok 3.
Paccesinue a-gactuiipl B atrome TomcoHna (a) u B atome Pesepdopaa (b)

Takum oOpa3zom, onbITel Pe3epdopra 1 ero coTpyIHUKOB MPHUBENU K BBIBOAY, UTO B IIEHTpE
aToMa HaXxOJUTCS IUIOTHOE MOJIOKUTENBHO 3apsHKEHHOE SIpo, IUaMeTp KOTOporo He mnpessbimaer 10™
1410 M. Dro aapo 3ammmaer Tombko 1071% wacTe momHOro 06BEMa aTOMa, HO COJAEPIKUT BeCh
MOJIOKUTETBHBIN 3apsa U He MeHee 99,95 % ero maccel. BeriecTBy, cocTaBisIOIEMY SIpO aTOMa,
CIIENI0BANO MPUITHCATh KOJNOCCATbHYIO TIOTHOCTH Hopsaka p =~ 10'° r/em®. 3apsan sapa nomken ObITh
paBeH CyMMapHOMY 3apsy BCEX DJIEKTPOHOB, BXOIIMX B COCTaB aroma. BrocneacTBuu ynanoch
YCTaHOBHTB, YTO €CJIM 3apsi/l AJIEKTPOHA MPHUHSITH 3a €IWHUILY, TO 3apsl sijpa B TOYHOCTH pPaBEH
HOMEpY JIaHHOT'O 3JIeMeHTa B Tabnuie MeHnzeneesa.

PanukanbHble BEIBOJBI O CTPOCHUH aToMa, clIeI0BaBIlNe U3 onbITOB Pezepdopra, 3acTaBisin
MHOTHX YUYEHBIX COMHEBAaThCi B MX cIpaBeyiuBocTU. He Obul mckimoueHueM u cam Pesepdopr,
OMyOJIMKOBABIINNA PE3yJbTaThl CBOMX HCCIeqoBaHUN Tonbko B 1911 T. dyepe3 aBa roma mocie
BBITTOJIHEHUST TIEPBBIX 3KCIEepUMEHTOB. Omnupasch Ha KIAaCCHYECKHUE IPEICTABICHUS O IBMKEHUH
MUKpovacTull, Pesepdopa npemioxun naanemaphuyio mooens amoma. CoriacHO dTOW MOJENIH, B
LIEHTPE aToMa pacrojaraeTcsi MOJOKUTEIBHO 3apsHDKEHHOE PO, B KOTOPOM COCPEIOTOYEHA MOYTH
BCsl Macca aToMa. ATOM B IIeJIOM HeWTpayieH. Bokpyr siapa, mogoOHO IuUTaHeTaMm, IMOJ JACHCTBHEM
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KYJIOHOBCKHUX CHJI CO CTOPOHBI sipa BpALIAIOTCS MEKTpOHBI (puc. 4). Haxonutbcs B COCTOSIHMM
IIOKOS AJIEKTPOHBI HE MOT'YT, TaK KaK OHH yHaju Obl Ha sJIPO.
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Pucynok 4.

[TnanerapHas MOZIETIb aroma
Pezeppopna. Ilokasanbl KpyroBble OpOUTHI
YeThIpeX 3JIEKTPOHOB

[InanerapHast Moenb aToMa, NpeasiokeHHas PezepdopoM, HECOMHEHHO SIBHJIACh KPYITHBIM
11arom BIEpe] B pa3BUTHH 3HAHUN O CTPOSHUU aTOMa.

Kpumepuu u wikana oyenku 3a ycmmubwlii omeem Ha 3aueme

1.. OueHka «3aumeno» CTaBUTCS CTY/ACHTY 3a MPaBUIIbHBIN OTBET Ha Borpoc. OTBET CTyAEHTa
Ha BOMNpPOC JOJDKEH COJepXkKaTh dYeTKHe (OpPMYITUPOBKHM BCEX OIpPEeNIeHUH, HEnoCpeICTBEHHO
KacalollluXcsl YKa3aHHOTO BONpoOca, MOATBEpKAaTbcs (PaKTUUECKUMHU NIpuMepamu. Takoil OTBeT
JOJDKEH TPOJEMOHCTPUPOBATh 3HAHME CTYJIEHTOM MaTepuana JeKuuil u 0a3oBoro ydeOHHKA.
JlomyckaeTcsi HETIOIHbIN OTBET IO OIHOMY U3 JTOTIOJHUTEIbHBIX BOIIPOCOB.

4.0ueHKa «He3aumenHo» CTAaBUTCA CTYNEHTY 3a HEINpaBWIbHBI OTBET Ha BOIPOC
npenojaBaTens wiu Owiera nubo ero orcyrcTBue. OTBET CTyJIeHTa Ha BOIPOC, B 3TOM Ciydyae,
COJIEP’KUT HeTpaBUIIbHbIE (POPMYITMPOBKH OCHOBHBIX ONPEEICHHM, MPSIMO OTHOCSIIUXCS K BOIIPOCY,
WIK CTYJEHT BOOOIIE HE MOXET HX JaTh, KaKk M MOATBEPAUTh CBOH OTBET (PaKTHUYECKHUMH
npuMepaMu. Takoil OTBET IEMOHCTPHpPYET HE3HAHUE CTYJEHTOM MaTepuaia JeKIHi, 0a3oBoro
yueOHUKAa W JOMOJIHUTENbHON nuTeparypbl. OIlEHKa «He3aumeHno» CTABUTCS TaKKe CTYIEHTY,
CIIMCABIIEMY OTBETHl Ha BONPOCHl M UYUTAIOLIEMY 3TH OTBETHl 3K3aMEHATOPY, HE OTPBIBAsCh OT
TEKCTa, B ClIy4ae, €CIM OH He MOXXET OOBSICHUTh WJIM YTOYHHTH, IPOUYUTAHHBIM TakuM 00pazom
MaTepua.

8.3. Kpurepuu onennBanusi ypoBHs c)OPMHPOBAHHOCTH KOMIIETCHIIHI

OneHka pe3ylnbTaTOB OOydYeHHUS IO JIUCHUIUIMHE B ¢dopMme YpoBHS c(HOpMUPOBAHHOCTH
KOMITOHCHTOB 3HATh, YMETb, BJIQJICTh 3asABJICHHBIX JUCIUIUIMHAPHBIX KOMIICTCHIIUH TPOBOJUTCS IO
4-x OGayUTHbHOM IIIKaJIe OLIEHWBAHUS MTyTEM BEIOOPOYHOTO KOHTPOJISI BO BpeMsl 9K3aMeHa.

IIpn omenke ypoBHS CHOPMUPOBAHHOCTH JAUCIMILIMHAPHBIX KOMIICTCHIIMA B paMKax
BBEIOOPOYHOTO KOHTPOJISL MPHU HK3aMEHE CUUTACTCS, YTO TOJy4YeHHas OIEHKAa 3a KOMIIOHEHT
MpoBepsieMO B OuWjeTe AUCHUIUIMHAPHONW KOMIIETEHIIMA 0000IIaeTcsi Ha COOTBETCTBYIONIUIN
KOMITOHEHT BCEX JUCIUIUIMHAPHBIX KOMITETEHITUH, (OPMHUPYEMBIX B paMKax JaHHOU TUCIUTUIUHEI.



IIxama oneHUBaHUA PK3aMeHa

PesynbTar YpoBeHb OCBOEHUS Kputepuu onennBanus
KOMIETECHIINI
«3a4TEHO» MIOPOTrOBBIN OTtBer oOyuyaromierocsi Ha BOIPOC MOXKET OBITh HE
YpOBEHb MOJIHBIM, COZEpXaTh HEYETKHEe (HOPMYITUPOBKU
onpeneneHuid. OH HU B KOEM Ciydae HE JOJDKEH
3aYUTHIBATHCS JIOCIIOBHO. Takoit OTBET
JEMOHCTPHUPYET 3HAHUE OOY4YaAIOUIUMCS TOJBKO
Marepuaia JIEKIIU. Oruenka «3aumeHo»

BBICTABJISIETCA  TOJIBKO IIPpU  IIPAaBUJIBHBIX, HO
HCIIOJHBIX, YaCTUYHBIX OTBCTAaX Ha BCC OCHOBHBLIC
BOIIPOCHKI. I[OHYCKEIGTCH HeraBHHLHLIﬁ OTBCT IIO
OJHOMY M3 JOITOJHUTCIBbHBIX BOIIPOCOB.

«HE3aYTEHO» MUHHMAaJIbHbINA OtBer oOyuyaromerocss Ha BOINPOC COAEPKUT
YpOBEHb HE HENPaBWJIbHbIE Ha3BaHUA (PU3MUECKUX BEIUYMH U
JOCTUTHYT TepMuHOJOoruu. Takoil OTBeT JAEMOHCTpPUpYET
HE3HaHWE OOydaroluMcs Marepuana JIeKIui,
6a30Boro yueOHUKa U JIOTIOJTHUTETIBbHON
JIUTEPATYPHI.
Onenka «He3aumeno» CTaBUTCS TaKxkKe

oOyyaromemMycs, CIIICaBIIeMy OTBETHl Ha BOTIPOCHI
U YUTAIOIIEMy OTH OTBEThl JK3aMEHATOpy, HE
OTPBIBAsICh OT TEKCTA, B CIIy4ae €CiIM OH HE MOXET
OOBSCHUTh WIM YTOYHUTH, MPOYUTAHHBIA TaKUM
00pa3omM Marepua.

8.4 Meronnuyeckne MaTepuajbl, ONpeAeIsIONIMe NPOLEAYPbI OLCHUBAHMSA 3HAHMIA,
YMeHHMii, HABBIKOB H ONbITA /JIeATeJbHOCTH, XapaKTepPU3YIOIIUX 3Tanbl (GopMHPOBAHMA
KOMITeTEeHI U

OneHka 3HaHUM, yMEHUHN, HaBBIKOB, XapaKTepU3yIollas dTanbl pOPpMUPOBAHUS KOMIIETEHIUI
0 JUCLUIUIMHE «(pU3MKa» TPOBOAUTCS B (hopMe TeKyIeld U MpOMeXyTOYHOM aTTeCTalluy.

KoHTponb Tekylmel ycrneBaeMOCTH OOydYaromMXCs — TEKyIas aTTeCTalusi — MPOBOJUTCS B
XOJIe CEMECTpa C LIEIbI0 ONpeesICHHs] YPOBHS YCBOEGHHUS CTYJIEHTOB 3HaHHM; (GOpMUPOBAHUS Yy HUX
YMEHHI M HaBBIKOB; CBOEBPEMEHHOI'O BBISBJICHHS IpErojaBaTelieM HEAOCTaTKOB B IOATOTOBKE
o0yJaromuxcss W TPUHATHS HEOOXOAWMBIX Mep IO €€ KOPPEKTHPOBKE; COBEPUICHCTBOBAHMIO
METOJIMKH OO0Yy4YeHHsI; OpraHu3aly y4eOHON padoThl M OKa3aHHs O0YyYarolIMMCS WHJMBUIYaTIbHOU
MTOMOILIH.

K KOHTpOIIO TeKylel ycneBaeMOCTH OTHOCSTCS IMPOBEPKAa 3HAHUM, YMEHUN W HAaBBIKOB
o0yJaronuxcs:

e Ha 3aHATHAX (Ompoc, codecenoBaHue);
® 110 pe3yJbTaTaM MMPOBEPKH KauecTBAa KOHCIEKTOB JIEKIIUN U MHBIX MaTEPHAJIOB;
® 110 pe3yjibTaTaM OTYETa CTYAECHTOB B X0J/i€ MHAMBHIYaJIbHOM KOHCYJIbTAllUU MPEIoIaBaTes,

MPOBOAMMOM B 4aChl CAMOIOITOTOBKH, IO UMEIOUTUMCS 33/10J5KEHHOCTSIM.

KoHTponb 3a BBIMOJHEHHWEM CTYICHTOB KaXXAOTO BHIA PAOOT MOXKET OCYHIECTBISATHCA
MO3TAlIHO U CIOYXKUT OCHOBAaHMEM JJisi TpEeABApUTEIbHOM aTTecTalud MO0  JAUCIMILTHHE.
IIpoMexyTouHas aTTecTalysl MO AWCLUILIMHE IMPOBOJUTCS C LEIbIO BBISBICHHUS COOTBETCTBHUS
YpOBHSI TEOPETUYECKUX 3HAHUMU, MPAKTUYECKUX YMEHUN U HABBIKOB MO JAMCLUHUIUIMHE TpPeOOBaHUSAM
®I'OC 1o HampaBIEHUIO MOATOTOBKHU B (hopMe 5K3aMeHa. 3ayeT MPOBOAUTCS TOCIE 3aBEPIICHHS
M3y4YeHUs IUCIUIUIMHBI B oOBeMe pabodeil yueOHOW mporpammbl. dopMa MPOBEACHHUS 3adeTa
ompexensercs kadeapod (ycTHbIE — mo Oumeram, JuOO MyTeM coOeceqoBaHMs IO BOMPOCAM;



NUChbMEHHasi paboTta, TecTupoBaHue H 1p.). OIEHKa MO pe3yibTaTaM 3adeTa — «3auTeHO» M «HE
3aYTEHOM.

Bce Buapl Tekymero KOHTPOJS OCYIIECTBISIIOTCS J1a0OPATOPHBIX W MPAKTUYECKUX
3aHATUAX. Kaxnas ¢popma KOHTpOJIS O JUCLUIUIMHE BKJIIOYAET B c€0sl TEOPETHUUECKUE BOIIPOCHI,
[I03BOJISIIOIINE OLIEHUTh YPOBEHb OCBOCHHS OOYYaIOIIMMHUCSA 3HAHUM U NPAKTUUYECKHE 3aJaHUS,
BBISIBJIIOLINE CTENEeHb C(HOPMUPOBAHHOCTM YMEHHUH U HaBbIKOB. llpouenypa oleHuMBaHUS
KOMIIETEHIINH, 00yJalomuxcss OCHOBaHA Ha CJIEAYIOIIUX CTaHAapTax:

1. Ilepnoau4HOCTb IPOBEIEHUS OLICHKH (Ha Ka)KIOM 3aHITHH).

2.MHOrocTyneH4aTrocTh: OLEHKa (Kak IpernojaBaTelieM, TaK M 00ydarollMMHCSA TpYyNIbl) U
CaMOOLIEHKa O00ydJaromerocs, oOCyXJE€HUE pe3yabTaToB M KOMIUIEKCA Mep I0 YCTPaHEHUIO
HEJIOCTAaTKOB.

3.ENMHCTBO HCHONB3yEMOM TEXHOJOIMH JUIl BCeX OOYYaroLUXCs, BBINOJHEHHE YCIOBHM
COIIOCTaBUMOCTH PE3YJIbTaTOB OLICHUBAHMSI.

4. ColmosieHre MOCIE0BAaTEIbHOCTU MPOBEACHUS OLICHKU: MPEAYCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMM UAET MO BO3PAaCTaHUIO UX YPOBHEH CIOXHOCTH, @ OLEHOYHBIE CPEACTBA Ha KAXKIOM
3Tare yYUThIBAIOT 3TO BO3pACTAHUE.

Kpatkas xapakrepucThka MpOLEAYpbl pealu3aluy TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOU
aTTeCTallUU IO AUCLUILIMHE JUI OLIEHKH KOMIIETeHIIMH 00yJaroIuxcs IpeAcTaBiIeHa B Ta0IuIe:

Ne HaumenoBanue IIpencrasienue
Kparkas xapakrepucTuka npoueaypbl

n/n OLICHOYHOI'0 . OLICHOYHOI'0
OLICHMBAHUS KOMIIETCHIHI
cpeacTBa cpeacrsa B one
1 VYerHbIl onpoc, YCTHBI OmpoC IO OCHOBHBIM TEepMHHaM | Bompockl nmo
cobecejoBaHuE MOXET  TPOBOAMUTHCS B  Hadaje/KOHLE | TeMam/pasjenam

JIEKIIMOHHOTO WJIA JTAOOPATOPHOTO 3aHATHS B | JUCIUILIMHBI
teyeHue 15-20 wmuH. VYcTHBIM ompoc H
co0eceloBaHNE MPOBOJIUTCS B TE€UEHHE BCETO
1ab0PaTOPHOTO 3aHATHUS MO TeMe pabOTHI.

2 3auer [IpoBoautcst B 3amaHHBIN Cpok, corjacHo | [Ipumep Ounera
rpapuky  ydeOHoro  mpomecca.  llpu
BBICTABJICHUU OLCHOK YYMUTBIBACTCA YPOBCHD
MIPUOOPETEHHBIX KOMIIETEHIINH
00ydJaromierocs.




PabGouass mporpamma cocTtaBieHa Ha OcHOBaHuM  DelepaisbHOTO

roCyIapCTBEHHOT0 00pa30BaTENBHOrO CTaHaapTa Bbicuiero obpasoBanus (PI'OC
BO).

PaGouyro nporpammy pazpaborai:
noueHT kadenps! «Pu3nka, MaTeMaTHKa U HHGOPMAIIMOHHBIE TEXHOTOTHI
kaHz. 6uoi. Hayk, nouent T. C. Hmwxkapamze
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PaccmoTpena u onobpena Ha 3acenanum kadenper «®Pusuka, mareMaTwka |
UHGOPMALMOHHBIE TEXHONOTHI» «-X ) @ yze2<2024 1., IpoTokoa Ne S .
7

3aBenyrouui kadeapoi
KaHJ. ¢us.-mat. Hayk, noueHT . B. MupoHoB //

1~ Znoonuce

COI''TACOBAHO:

IIpencenarens METOAMYECKON KOMUCCHUU arpOHOMHYECKOTO (haKyIbTeTa
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1Cb

KaH/I. c.-X. HayK, nponeHT 0. B. CrenanoBa f\
%,L

PyxoBomurens OIIOIT BO ‘
KaHJ. C.-X. Hayk, noueHT O. JI. CanTeikoBa 6/[)
NOQO#HUCH
W.o. nHauanpHuka YMY M. B. Bopucosa .
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