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1.  UEJb U 3AJJAYY OCBOEHUS JUCLUIIIAHDBI

]_[CJ'IBI-O OCBOCHHA OUCHHMIIIINHBI «Pusukay SBIIETCI (bopMI/IpOBaHI/Ie y o6yqa}0mﬂxc;1

CHCTCMbI KOMHCTGHHI/Iﬁ JJI1 pCIICHUA HpO(beCCI/IOHaJ'IBHHX 3aJa4.

3agaun: V3ydyeHue OCHOBHBIX IMOHATUH, (yHAAMEHTAIBHBIX 3aKOHOB KIACCHYECKOH M

COBpCMeHHOﬁ (l)I/I3I/IKI/I JJIA UCITIOJIb30BaHUA B HpO(beCCHOHaHBHOfI JACATECIBbHOCTH,

2. MECTO YYEBHOM JUCIHUATILJIMHBLI B CTPYKTYPE OIIOII BO

Huctummaa b1.0.12 «®u3uka» BXOAUT B 00s13aTeNbHYIO YacTh B cTpykType OITOIL.

JucnunauHa usydaercss B 1 cemectpe Ha 1 Kypce B ouHO#l ¢dopme oOydenms, B 1, 2

cemectpe Ha |1 Kypce B 3a0uHOU (hopme 0OydeHUs!.

3. KOMIIETEHIIU OBYYAIOLEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA UCIUIIVIMHBI/ OXHUIAEMBIE PE3YJIBTATBI OBYYEHHUA 110

3ABEPIIEHUHU OCBOEHMUSA NTPOI'PAMMBI JIMCHUTIJIMHBI

Hpouecc HU3YUCHUS NUCHUIIJIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/IC CJICAYIOIIUX KOMHGTCHHI/Iﬁ

(8 coorBerctBHE ¢ DI'OC BO 1 TpeboBanusmu k pesyiabraram ocBoenust OITOI):

Kapra ¢opmupoBanust KOMIETEHINHA 1O JUCIUTUINHE

Kon Pesynbrarer ocBoenus OIIOII IlepedeHs MIaHUPYEMBIX PE3YJILTATOB
KOMIIETCHIIH Cooeporcarnue komnemeHyuti 00y4€eHHUs N0 TUCIUIINHE
CriocobeH periath TUIIOBbIE
3a1a49u MpoQecCHOHATBHON N/I-1 Bnaneer 0CHOBHBIMH 3aKOHAMH
JEATEIIBHOCTH Ha OCHOBE 3HAaHUN | MaTeMaTU4YECKUX U €CTECTBEHHBIX HAyK
OIK-1 OCHOBHBIX 3aKOHOB NI-3 YMmeer npuUMeHSITh OCHOBHbIE
MaTEMAaTHYECKUX U €CTECTBEHHBIX | MATEMATUYECKUE U €CTECTBEHHBIE 3aKOHbI
HayK ¢ IPUMEHEHUEM pH pa3paboTku HHPOPMAIIMOHHO-
UH(POPMAIMOHHO- KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH
WMJI-1 3HaeT METOOUKH IIPOBEACHUS
CriocobeH yyacTBOBaTh B A P .
JKCIEPUMEHTAIBHBIX UCCIEOBAaHUM B
MIPOBEICHUH 3KCIIEPUMEHTAIIbHBIX .
. npodeccuoHaIbHOM e TeTbHOCTH
OIIK-5 UCCJICIOBAHNM B

npodecCuoOHATIbHON
JESITEIIbHOCTH

N/I-2 MoxeT opranu3oBaTh MPOBEACHUE
SKCIEPUMEHTAIbHBIX UCCIIEOBAaHUH B
poheCCUOHATBHON NIEATETbHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCHUITVIMHBI

4.1 O0beM QUCUUIUIMHBI U BUIBI Y4eOHOH paboThI
JI 04HOM hopMbI 00yUeHM I

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe euHUIIBI 108 qacoB.

TpymnoemkocTb CemecTpsI (KOJI-BO
JICIIUTUTAHBI HEJIeNb B CEMECTpE)
Bun yueOHO# paboThI Beero KO}?Tiiiﬁoﬁ 1
4acoB (19)
paboTHI
AyauTopHbIe 3aHATHSI (BCEr0) 36 36 36
B TOM YHCJIE: Jlextmu (JI) 18 18 18
JlaboparopHsie pabots! (JIP) 18 18 18
CamocrosTeabHasi padora cryaenta (CPC) 79 0,25 79
(Bcero), B TOM 4MHCIIE:
N3yueHnue JIEKHUOHHOT O 15 15
MaTepHuana
N3yuenue Bonpocos,
BBIHOCHMBIX Ha 15 15
CaMOCTOSITEIIbHOE N3YUCHHE
CPC ITonroroBka K BBIIIOJHEHHUIO U
B CEMECTpE: 3aImuTe J1a00paToOpHBIX padoT,
paboTa co cripaBOYHHUKAMH, 15 15
O3HAKOMJICHHEC C HOpPMAaTHBHBIMU U
METOTMYECKUMH JIOKYMEHTAMH
CaMmocTosiTenbHas paborta B 27 27
CEeCCHIO
?,:I;,I; 1\rigl(:l)wemyTquon aTTecranuu (3ayer, sauer sauer
KounrakTHas padora o0y4arommxcsi ¢ 36 36,25 36
npenogaBaTeaemM
O01ast Tpy10eMKOCTh, 4. 108 108
O0masi Tpy10eMKOCTb, 3a4eTHbIC eAUHHUIbI 3 3

AJIs1 3209HOM (popMBI 00yUeHH S

06111215[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 3 3a4YeTHEIC CAWHUIIBI 108 gaca.

CemecTpbl
TpynoeMKkocThb P
(x01-BO HEIEND
JVCIIUTUTAHBI B cemecTpe)
Bup yuebHoit paboThI P
ObBem
Beero KOHTaKTHOM 1,2
9acoB (18)
paboTHI
AyauTOpHAasi KOHTaKTHas padoTa (Bcero) 10 10 10
B TOM YMCJIE: Jlexmmn 4 4 4
JlaGopartopnsie padotsl (JIP) 6 6 6
CamocrosiTeibHasi paboTa cTyAeHTa (Bcero), B TOM 94 94
quce:
CPC - 3yuenne JTeKITMOHHOTO 24 24
B ceMecTpe: MaTepuaia
- CaMoCTOSITENBHOE N3YUEHNE 60 60
TEOPETHYECKOTr0 MaTepralia YTeHHe
yaeOHMKOB, JOTIOJTHATEITLHON




JMTEpaTypsl, paboTa co
CIIPAaBOYHMKAMH, 03HAKOMIICHHE C
HOPMAaTHUBHBIMH M METOANYECKIMH
JIOKYMEHTaMH),

- [loaroToOBKA K BHITIOJIHEHHIO H 10
3amuTe J1abOPaTOPHBIX padoT

10

Kontpons 10 10

10

Buj npoMe:XyTOYHOM aTTecTalMu (324eT, IK3aMeH)

3a4CT

3a4CT

OO0uiast TPy10€eMKOCTh, Yac.

108 10,25

108

O01as TPy10€eMKOCTh, 3a4eTHbIE eTMHUIbI 3

4.2 TemaTnuecKUH IUIaH JIEKIIMOHHBIX 3aHATUH

AJist 04HOH (popMBbI 00yUeHH s

./1

Hassanue
TEMBI

ConepmaHHe TEMBI 110 ToApasacjiamM

Tpynoem-
KOCTb,
q.

Mexanuka

1.1. OcHOBBbI KHHEMATHKH M JMHAMHKH

Beenenue. [peamer pusnku, ee MECTO Cpeid €CTECTBEHHBIX U
TEXHUYECKUX HayK. MeXaHNUYECKOE ABMKEHUE KAaK MTPOCTEMILAs
(hopma IBIKCHUS MaTEpUH. DIIEMEHThI KHHEMATHKH
MarepuaibHol ToukH. CucteMsl oTcueTa. Tpaekropus. [Tyt u
nepemerieHre. Ckopocts U yckopenue. HopmanbHoe
TaHIeHIMAIbHOE YCKOpeHue. JnHaMuKa MaTepuaaIbHON TOUKH.
3akonbl HetoToHa. IMimyiibe. 3aKkOH COXpaHEHHs UMITYJIbCa.
Pabora, MoImIHOCTS, HEprUsl. BpamarenbHbie TBIKSHUS -
MaTepUAIIbHOM TOYKH, TBEPJOTO Teja.

1.2. MexaHuyeckue KoJje0aHUsA H BOJTHDI

OCHOBHBIE XapaKTEPUCTUKA TapMOHUYECKUX KOJEOAHHH.
VYpaBHeHue konebaHuil. 3aTyxaromme KojaeoaHusl.
Bemyxnennsle kone6anus. Pesonanc. BoiHoOBBIE Mporiecchl.
[IpononbHBIE U MoTNIepeyHbIe BOJIHBL. Y paBHEHHE OeryIiei
BoJHBL. Da3oBast CKOpocTh. BonHOBOE ypaBHEHHE. 3BYKOBBIE
BOJIHBL. VICTOUHMKYM 1 IPUEMHUKH 3BYKa. BocripusaTue 3Byka.

Wuppa3ByK U ynbTpasByK.

Monekynsp
Has (usnka
u
TEpMOJUHA
MUKa

2.1. MoJiekyasipHas pu3znka

TepmoanHamMuueckue napamerpsl. MpeanbHblid  ras.
OnbITHBIEC 3aKOHBI UJI€ATTFHOTO Ta3a. YpaBHeHUE MeHeneeBa
- Knaneiipona. OcHOBHOE YPaBHEHUE MOJEKYJSPHO -
KMHETUYECKOM TEOPUM HJCAJBbHOTO Tasa. OcHoBHbIE
nonoxkennus MKT u wux ombiTHOe oOocHOBaHue. SIBIeHUS
IepeHoca. VYpaBHeHME b dy3un. SBnenue
terionposogHoctu. Mcenapenune. Konsekuus. Msmydenue.
JIromuHecnieHIMs. BHyTpeHHsIs sHeprus cucreMsl. Teriora u
pabora -dopmbl mepenaun sSHepruu. Pabora pacimpeHus
ra3a. TennoeMKoCTb.




2.2. OCHOBBI TepMOAMHAMUKHU. PeaibHbIe ra3spl

Ilepeoe Hagano TepmoavHaMUKU. [IpumeHenre nepBoro
Hayala TEPMOJMHAMUKU K u3onpoueccaM. Kpyrosbie
nporiecchl. VneanbHast TeIuioBas MalivHa U e KO PUIMeHT
nosie3Horo aeiictus.  Teopema Kapno. [1yTu noBbieHst
KII/. Cuitbl u noTeHIManbHasi SHEPTUsi MEXKMOJIEKYIIIPHOTO
B3auMOIeHCTBUS. Y paBHeHue Ban-nep-Baansca. M3otepmbl
peabHBIX Ta30B U UX aHAIN3, BHYTPEHHSSI SHEPTUs PEaIbHOTO
raza. CxxmxeHue razoB. OIbIT DHproca.

DnexTpu-
Y4eCTBO

3.1. OcHOBBI JIEKTPHYECTBA. 3aKOH COXPAHEHUs
JIEKTpUUECKUX 3apsioB. 3akoH KyinoHa. DnekTpuyeckoe
nosie. HanpshkeHHOCTD aneKTpudeckoro nosst. CunoBsie
nuHuu. [ToTeHuunan snekrpuyeckoro nois. Cesi3b MEXIY
MOTCHIHUAJIOM U HAIIPSAKCHHOCTBIO AJId SJICKTPHUYCCKOIrO
110J151. DKBUIOTEHIIMAIbHbIE OBEPXHOCTHU. [IpoBOIHUKN B
AIIEKTPHUYECKOM TI0JIE. DIEKTPOEMKOCTh IPOBOTHHKA.
DOHeprust 3aps>KEHHOro IPOBOHUKA U KOH/IEHCATOpa.
DHEprust AMEKTPOCTATHYECKOTO OIS, DICKTPUIESCKUAN TOK.
Cuna Toka. IlnoTHOCTh TOKA. 3akoHBI OMa 1711 OJTHOPOAHOTO
¥ HEOJHOPOIHOTO y4yacTka nenu. [lagenue HanpsoKeHUS.
ConpotusieHue. DIeKTPUYECKHE TOKH B PA3JIMUHBIX Cpe/iax.
[Ina3zma.

MarbeTusm

4.1. OcHOBBI MArHeTH3Ma. MarHuTHOE I0JIE, €T0
xapaktepucTuku. 3akoH buo-Casapa-Jlamnaca. [loTok
BEKTOpa MarHUTHOU UHAYKUIUU. Teopema OcTporpaackoro-
l"aycca. SIBneHue 3n€KTpOMarHUTHON MHAYKLIMH. SBiIeHUE
CaMOWHIYKIMH. DHEPTrHsi MArHUTHOTO MOJIsl. MarHuTHbIE
cBolicTBa BemecTBa. 3akoH Amrepa. Cuna Jlopenna.
NHayKTUBHOCTH ¥ €MKOCTD B IEMSX MEPEMEHHOT0 TOKa.
DNEKTPOMArHUTHBIE KOJICOAHHsI. DIIEKTPOMArHUTHBIC BOJTHBI.

Onruka

5.1. D1eMeHTBI reOMeTPHYECKON H BOJTHOBOI ONITHKH

OCHOBHBIE 3aKOHBI F@OMGTpPI‘lGCKOﬁ onTtuku. ToHKHWE JIMH3GI.

KorepentHsle ncTouHMKH cBeTa. IHTepdepeHIus CBETOBBIX
BosiH. OnbiT FOHra. {udpaxnus ceera. [lonspusanus csera.
3akoH Mautoca. 3akoH bprocrepa.

5.2. OCHOBBI KBAHTOBOI ONTHKHU

TennoBoe M3MydeHUe 1 ero XapakTeprucTUKU. 3akoHbl Kupxroga.

3akoH Credana-bonpiimana. Pacnipenenenue sHEprum B CrieKTpe
TEIMJIOBOTO MU3ITy4YeHus. 3aKoH cMmerieHns Buna. Dddekrt
Kommnrona. @ortoanexkrpudeckuii g dekr. JlaBneHne cpera.

ATomHas
U sijepHas
duzuka

6.1. OcHOBBI aTOMHOI ¥ s1epHOIl pu3nkn. CTpoeHue aToma.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax. CocTas u
XapaKTEPUCTUKU aTOMHOTO 1pa. SBlIeHNE paMOaKTUBHOCTH.
3aKOH paiOaKTUBHOTO PACa/ia. 3allyTa OT PauOAKTUBHBIX
W3IydeHuil. DHeprus cBs3u. JlegekT Macchl aTOMHOTO sipa.
Snepnbie peakiun. [{ennas peakuys pacnana. TepmosiaepHast
pEaKIys CUHTE3A.

Bcero

18




AJIs1 3209HOM (popMBbI 00yUeHHusI

Tema neKIIMOHHEIX 3aHATHH

Tpynoem-
KOCTb, Y.

1. | Beenenue. [Ipeamer ¢pu3uku, ee MECTO Cpeid ECTECTBCHHBIX H

TEXHUUYECKUX HayK. MexaHndyeckoe JBMKEHHE KaK MpocTeifmas popma
JBIKEHUSI MAaTepUU. DIIEMEHThI KHHEMATHUKN MaTepUaIbHOM TOUKH.
Cucremsl otcueta. Tpaektopus. [1yts n nepememenre. CKOpocTb 1
yckopeHnue. HopmasibHOE U TaHT€HIIMAJIbHOE YCKOPEHHUE.

2

2. | Cuna toka. [ImoTHOCTH TOKA. 3akoHBI OMa J1J1s1 OTHOPOTHOTO U

HEOJIHOPOJHOTO y4yacTka 1enw. [lagenne HanpspkeHus. 3aKOHbI
Kupxrodda. Pabora u MmomuocTh ToKa. 3akoH Jlxoyis-Jlenna.
Knaccuueckast Teopus 3J1eKTpOIPOBOIHOCTH MeTaJIOB. KOHTaKTHBIE
sienieHnst. KOHTakTHast pa3HOCTh MOTCHIIUAJIOB.

3. | DnemenTsl reomeTpuueckoit onTuky. [Tpuniun @epma. 3aKoHBI

OTpayKeHMsI U IpesnomiieHus ceera. OnTuueckue npudopsl. KorepeHTHbIE
UCTOYHUKHU cBeTa. HTepdepernns cBeToBbix BoaH. OnbiT FOHTa.
WNutepdepen1iyst B TOHKUX IJIeHKaxX. [Ipumenenue nutepdepeHuu.
Judpaxnus cera.

Bceero: | 6

TEOPETUUYECKUX

4.4 TemaTuyecKui JIaH MPAKTUYECKUX 3aHATHI

4.4 TemaTuyeckui TI1aH J1a0OPATOPHBIX pabOT

AJis1 04HOH (popMBbI 00yUeHH st

HpaKTI/I‘leCKI/IC 3aHATUA y‘Ie6HBIM IJIaHOM HC MMPCAYCMOTPCHBI

HeJ’IL na60paTopHor0 MMPpaKTUKyMa — O3HAKOMHUTBb CTYACHTOB C COBPCMCHHBIMU MCETOJaMU
HU3MCEPCHUA, IIPUBUTH CTYACHTAM IIPAKTUYCCKUC HABLIKU MO0 MCTOAWKAM SKCIICPUMCHTAJIbHBIX
I/ICCJ'IC,Z[OBaHI/II\/‘I u 06pa60TKI/I OIIBITHBIX HAHHBIX; IMOMOYb HM B YCBOCHHH OTACIIBHBIX

pas3zaesnos

JlabopaTopHbIii ~ MPaKTUKYM

Kypca.

BBIITOJIHACTCS

1o

UHAUBUYAIBHOMY TpaUKy MHMHU TPYNIaMH, COCTOSAIIMMHU M3 2-3 CTYAEHTOB. 3a IEepHO]
oOyueHusi CTyIeHT BbINOJHAET 18 mabopaTopHBIX pabOT W3 MPEAJIOKEHHOTO NEpeyHs B
COOTBETCTBHUH € TpapuKOM, pa3paboTaHHBIM JUIs KaXKA0H MUHU TPYIIIHI.

Ne N T
0 pazziena OEMKOCTb
I pas Conepxanuie paboThl pyA ’
JUCITUTUTAHBI q.
/m
1.M3ydyeHne 3aKOHOB PaBHOYCKOPEHHOI'O JIBM)KEHMS Ha 2
MaluHe ATByJa.
2. OmpeneneHue YrioBOoro YCKOPEHHS M MOMEHTa
1 MexaHnuka PeAl T yerop 2
WHEPIIMHA KPECTOBOT'O MasTHUKA.
3. OmnpeneneHue CKOPOCTH MyAd €  [OMOIIbIO 9
OQJIITUCTUYECKOTO MAaITHUKA
1.0npenenenue kodpHUIMEHTa BHYTPEHHETO TPEHUs 9
2 MonekynspHas | KUIAKOCTU
duznka 2.0mnpeneneHue OTHOIICHUS YAETbHBIX TEMIO0EMKOCTEH 9
ra3za METOZ0M aI1abaTHUYECKOr0 PaCcIIuPEHUs
1.3mepenue BIIEKTPUYECKUX CONPOTHUBIICHUI
3 | DreKTpu4ecTBO 2
MOCTHKOM YHUTCTOHA
1.A3mepenue HH 15078 MardHuTHOTO TIOJISt
4 Marunetusm p AV 2
ANEKTPOAUHAMOMETPOM




1.3yyenune 3axkoHOB BHemHero pororddexra
5 Onoruka v b bd 2

ATOMHas U 1.Onpenenenue nepuojia nojypacmnasa
sepHas pu3nuka
Bcero 18

AJ1s1 32049HO0H (popMBI 00YUeHH S

Ne | Ne paszgena
n./ | DTACHUILINH Conep:xkanue padboTbl
n bl

Tpynoemkoct
b, 4.

1.U3y4yeHune 3aKOHOB PAaBHOYCKOPEHHOTO JBUKECHHS Ha
ManimHe ATByza.

2. OmnpenesneHue yriaioBoro yCKOpeHus 1 MOMEHTa HHEPLUH
KPECTOBOTO MasITHHKA.

3.  Onmnpenenenue  CKOPOCTHM MHydd C  [OMOUIBIO
0aJTMCTUYECKOTO MAITHUKA

4. OnpeneneHue CKOPOCTH 3BYKa METOJOM CTOSTYMX BOJIH.

1 Mexanuka

1.Onpenenenue cpenHei IIMHBI CBOOOAHOrO mpobera u

3¢ (GEKTUBHOTO AUaMETPpa MOJICKYJT BO3AyXa

MonexymspH | 2.0npenenenue kodpduimeHTa BHYTPEHHETO TpPEHUS

ast GU3MKa U | )KUJIKOCTH 2
TEPMOJTU 3.0npeznencHue OTHOLICHUS YICIBHBIX TEIUIOEMKOCTEH
HAMUKa ra3a METOJIOM arabaTUIECKOr0 PACIIUPCHHUSI

4. Omnpenenenue  Kod(pPUIMEHTa  MOBEPXHOCTHOTO

HATSHKCHUS JKUAKOCTH METOJIOM OTPHIBA KOJIbIA

1.MccnenoBanue 31€KTPOCTaTUYECKOrO MO C MOMOUIBIO
ANEKTPOIUTUYECKON BaHHBI

2.M3MepeHune 3IEKTPUYECKUX COMPOTUBIEHUNA MOCTHUKOM
Yurcrona

3. CHsTHE XapaKTEPUCTUK TPEXINEKTPOIHOM JIaMITbl

4. TI'pamynpoBka TepMomapbl M  ONPEICIICHHE €€
TEPMOAJIEKTPOIBHKYILIEH CHUIIBI

1. N3mepenne VUHAYKLINN MarHMTHOIO I0JIA 2
AJIEKTPOIMHAMOMETPOM

2.0mnpeneneHue TOPU30HTAIILHON COCTaBJIAIOLICH
WHJYKIUYA MarHUTHOTO NOJISL 3€MJIH

3. UccnenoBanue 3aBUCHMOCTH MarHUTHOM MHIYKIMH U
MarHUTHOM  TNPOHUIIAEMOCTH  (eppoMarHeTuka  OT
MHAYKIIMYA BHEITHETO MarHUTHOTO MOJIS

4. OmpeneneHust  OUAIEKTPUYECKONH  IPOHHUIIAEMOCTH
JKUJKOCTHU JBYXIIPOBOJHON JIMHUEH

3. (ma IIK) Iocrynatsl bopa

3 DneKTpo-
MarHeTH3M

Bcero 6

JlaGopaTopHbIil MPaKTUKYM BBINOJHSETCS 10 HWHAWBHUIYaJbHOMY TpaduKy MUHHU
IpyINIaMH, COCTOAUIMMU M3 2-3 CTYIEHTOB. 3a MepuoJl OOy4eHHUS CTYJCHT BBIOTHSET 2
nabopaTtopHble pabOThl M3 NOPEJIOKEHHOTO IMEpeyHss B COOTBETCTBUM C TIpadUKOM,
pa3pabOTaHHBIM JUISI KaXKAO0H MUHU TPYIIIIHI.



4.5 CamocrosTensHas paboTa
AJist 09HOH (popMBbI 00yUeHH S

Howmep N
B camocToATENbHOM Ha3Banue (coumeprkanue pabOThI) Obmem,
pasjiena pa6OTBI ACP p aKaJ.4achbl
(TembI)
OcMBICIIEHUE U 3aKPEILIEHUE TEOPETUYECKOTrO
N3yuyenue JIEKIIMOHHOIO
1 MaTepuasa B COOTBETCTBUHU C COJEPKAHUEM 10
Marepuana o
JIEKIIMOHHBIX 3aHATUN
CaMoCTOATEbHOE M3YYEHUE OCHOBHOW U
CamocrosiTenpHOE o
JOTIOTHUTEIILHOU JTUTEpaTyphl, MMOUCK U cOOp
U3y4EHUE
2 uHpopMaun 1o JUCLUIUINHE B 25
TEOPETHYECKOr0
MIEPUOJIUYECKUX T[E€YaTHbIX U  HHTEpHET-
MaTepuaia .
M3JJAHNUAX, HA OQUIIMATBHBIX CAalTOB;
IToaroroska K [ToaroroBka oryera mo gadbopaTopHOI
3 BBIMIOJTHEHUIO M 3alluTe | padoTe, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 12
71a00paTOPHBIX pabOT
4 [TogroroBka k  cpaye [ToBTOpEHME U 3aKPEIJTIEHUE U3YYEHHOTO o5
3auera Marepuaia
HTOI'O 72
AJ1s1 32049HOH (popMBI 00yUeHH S
Howme .

y Bux camocrosTensHOH Haspanwme (coneprkanue paObOThI) Obmem,
paszena pa6OTBI ACP p aKaJ.4achbl
(TembI)

OCMBICIIEHUE U 3aKPEILJIEHUE TEOPETUYECKOTO
N3yuenue JIEKIIMOHHOIO
1 MaTepuasa B COOTBETCTBUHU C COJEPKaHUEM 24
Marepuana .
JIEKIIMOHHBIX 3aHATUN
CaMocTOATEIbHOE M3YYE€HHE OCHOBHOW U
CamocTosTenpHOe o
JIOTIOJTHUTEBHOM JINTEpaTyphl, MOMCK U cOOp
U3y4eHUe
2 uHpOopMaIuu o JVICTIATUTHHE B 60
TEOPETUYECKOT O
NEPUOANYECKUX TIEYAaTHBIX M  HHTEPHET-
MaTepuaia .
M3JIaHUSX, HAa O(PUIIMATIBHBIX CAlTOB;
IToaroroska K ITonroroBka oTuera o 1a00paTOPHOIL
3 BBIMIOJTHEHUIO M 3alluTe | padoTe, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 5)
71a00paTOPHBIX PaboT
4 [TogroroBka k  cpaye [ToBTOpEHME U 3aKPEIITIEHNE U3YYEHHOTO 5
3adeTa Marepuana
HTOI'O 94




S METOAUYECKHUE PEKOMEHJALUMU 11O U3YYEHUIO JUCHUITJIMHBI

5.1 PexoMeHaanuM 1Mo MCMOJIb30BAHUI0 MATEPHUAJIOB Padovell MPOrpaMMbl

PaGoty ¢ HacTosielt paboyeil mporpaMmoii clielyeT HayaTh ¢ 03HAKOMJICHHUS, TJie 0coboe
BHUMAaHHUC CIICAYCT 06paTI/ITb Ha BOIIPOCHI, BBIHCCCHHBIC IJIA CaMOCTOATCIbHOI'O N3YyUCHUS.

[Ipu M3ydeHur NUCUUIUIMHBI CIeIyeT PaBHOMEPHO pacHpeleNsiTh Bpemsl Ha MpopaboTKy
JEKIUH, CaMOCTOATEIbHYI0 pPabOTy TO BBHIMOTHEHHUIO JIA0OPATOPHO-TIPAKTHYECKUX padoT,
CaMOCTOSITENIbHYIO pabOTy MO MOATOTOBKE K JIAOOPATOPHO-MIPAKTUYECKOMY 3aHATHIO. Bompocs! 1o
TEOPETUUECKOMY KYpCY, BBIHECEHHBIE HAa CaMOCTOSITEJIbHOE H3y4Y€HUE, CTOMT HM3YUUTh Cpa3y
rocJiie MPOYUTAHHOW JIEKIUH, IPU 3TOM COCTaBJSAS KOHCIEKT IO BONPOCY, MOMECTHB €ro B
TCTpaau C JICKIMOHHBIM MAaTCPpHUAJIOM.

5.2 Moxkenanus K U3y4eHUIO OTAEJIbHBIX TeM Kypca

[IpenonaBarens B KOHLE JIAOOPATOPHOTO 3aHATUS  O3BYUYMBAET CTYAEHTaM TEMATUKY
crenyromero 3ansatua. Omnpexpensier o0beM padOT, KOTOpPBIA HEOOXOIMMO BBINOJHUTH JUIS
MOJArOTOBKM U YCIEUIHOTO BBIIOJHEHUs CJEAyoLled J1abopaTOpHOM paboThl. YKa3blBaeT
JTUTEPATYPY HEOOXOUMYIO JUISI CAMOCTOSITEIILHOM MOJTOTOBKH K JIAOOPAaTOPHOMY 3aHATHIO.
5.3 PexoMeHaanuu no padore ¢ JJUTEPATYpPOH

[Tpu paboTe ¢ nmuTeparypoil ciemyer oOpaTHTh BHUMaHWE HA WCTOYHWKUA OCHOBHOW H
JIONIOJTHUTEIBHOM JINTepaTyphl, NMpUBeIEHHbIE B paboueil yueOHON mporpamme. s Oosbliero
MPEJCTAaBICHHUS O JUCIHUIUTMHE BO3MOXKHO O3HaKOMIIeHHE ¢ IHTepHeT-UCTOUHNKAMHU.

CamocrosTenpHass paboTa CTyIeHTOB 1Mo jaucuuiivHe «®dusuka» miaHupyeTcs
MIPEeroIaBaTeieM COrJIacCHO pa3pabdOTaHHBIX B aKaJIeMUU HOPMATHUBOB U JOJDKHA BKIIOYATh:

CamocToATeNIbHYI0 paboTy M0 HM3YYEHHIO TEOPETUYECKOro marepuana kypcea. Bemymmii
Kypca B Hadyajie JIGKIMM Ha3plBaeT TeMy MW IUIaH. B IIaH JIeKUUM BXOAAT BOMIPOCHI IS
CaMOCTOSITEJIbHOTO M3Y4EHUs], OTHOCSIIMECS K JJaHHOM TeMe (yKa3zaHbl B paOoueil mporpamme), ¢
00s13aTeTLHBIM YKa3aHUEM JINTEPATYPHBIX HCTOYHUKOB, IJISl H3YYEeHUS TAHHBIX BOIIPOCOB.

CamocrodrenpHas _pa0oTa 10 TOArOTOBKE K BBINOJHEHUIO JIaOOPATOPHBIX PaboT.
[IpenoaBarens B KOHIE TAOOPATOPHOTO 3aHSATHS O3BYYHBAET CTYJCHTAM TEMAaTHKY CJIEIYIOIIETO
3anHaTHs. Onpezpenser o0beM padoOT, KOTOPBIH HEOOXOIUMO BBITOJHHUTH [UI HMOJATOTOBKH U
YCIEIIHOTO  BBIOJIHEHUS — clenyromel jgabopaTopHo paboThl. YKa3blBaeT JUTEpaTypy
HEOOXOIUMYIO JIJIs1 CAMOCTOSATENILHOM MOATOTOBKH K J1a00paTOPHOMY 3aHSTHIO.
5.4 CoBeTbl 10 NOATOTOBKE K 3a4eTy

IIpuy nmoaroToBke K 3a4eTy, pEKOMEHAyeTcs 3a0jJaroBpeMEHHO H3y4uTbh U
3aKOHCTIEKTHPOBATH BOIIPOCHI, BHIHECEHHBIE HA CAMOCTOSITEIBHYIO TIOATOTOBKY.

Jlnst Toro 4roObl n30€XaTh TPYAHOCTEH MPU OTBETAX Ha BOIPOCHI PEKOMEH]IyeTCs MPU
MOJITOTOBKE K 3aueTy OoJjiee BHUMATEIBHO W3YYUThH Pa3ziebl C HMCIOIb30BAaHHEM OCHOBHOW H
JIOTIOJTHUTEIBHOM JTUTEpaTyphl, KOHCIIEKTOB JIEKIIUH, KOHCIIEKTOB IPAKTUYECKUX PabOT, PeCypcoB
HNutepHer.

6 OCHOBHAS, TIONNOJIHUTEJIBHAS JIMTEPATYPA, MIPOI'PAMMHOE

OBECIIEYEHHUE U PECYPCbl TH®OPMALIUMOHHO-
TEJJEKOMMYHUKAIIMOHHOMN CETHA «MHTEPHET»:

6.1. OcHoBHas JUTepaTypa:

6.1.1 Kopntomkus, FO.JI. OcHOBBI cOBpeMeHHON (U3MKH (KBAHTOBasi MEXaHUKa, (U3MKa aTOMOB

U MoJeKyn, ¢u3uKa TBepjaoro Ttena, snuepHas ¢usuka) [Tekct] : ydeOHoe mocobue / FO.J.

Kopnromkun. — Cankr-IlerepOypr : M3znarensctBo Cankt-IlerepOyprckoro HauuoHaJIbHOTO

uccnenoBarenbckoro yauepcureta UTMO, 2005. — 326 ¢. http://ebs.rgazu.ru/?q=node/3044

6.1.2. Muponora, T.®. ®usuka [Tekct]: meromnueckue ykazanus /T.D. Muponona, J[.B.

Muponos, O.A. Muponosa [u n1p.] — Kunens: PUL] CI'CXA, 2012. - 114 c.

6.1.3. MuponoBa, T.O. ®Dwusuka [Tekcr]: MeToaWYecKHe yKa3aHUS ISl BBITTOJHEHUS

na0opaTOpHBIX paboT Mo pazznenaM "DJIEKTpOMarHeTW3M, ONTHKa M aToMHas ¢usuka"/



http://ebs.rgazu.ru/?q=node/3044

T.®.Muponosa, /[.B. Muponos, O.A. Muposnosa [u ap.] — Kunens: PUL[ CT'CXA, 2012. — 106
c. [Dnexrponusrii pecypc] - Pexum goctyna: https://rucont.ru/efd/224515

6.2 lomotHUTEIBLHASI JIUTEPATYypa:

6.2.1 MuponoBa, T.®. ®uzuka [Tekcr]: mMeroguyeckue pPEeKOMEHIAUUM ISl BBIMOJIHEHUS
TECTOBBIX 3afaHui U 3amad. Yacte 2 / T.®.Muponosa, E.B. JlpipnacBa, T.B. MuponoBa. —
Kunens:  PUI[ CI'CXA, 2014. — 61 c.[Dnektponnsiii pecypc] — Pexum npocryna:
http://rucont.ru/efd/330172

6.2.2 MuponoBa, T.®. ®uszuka [TekcT|: mMeTOoAMYECKHE PEKOMEHIAIUM JUIsl BBINOJIHEHUS
TECTOBBIX 3ajaHuii W 3amad. Yacte 3 / T.®.Muponoa, E.B. JlpipracBa, T.B. MuponoBa. —
Kunens:  PUI[ CI'CXA, 2014. — 61 c.[Dnektponnslii pecypc] — Pexum nocryna:
http://rucont.ru/efd/330173

6.2.3 KupcanoB P.I'., bapxanckas E.B., [IsipnaeBa E.B., Hwxkapamgze T.C. JlabopaTopHblit
MIPAKTUKYM IO ¢uU3MKe (MEXaHHWKa, MOJICKYJIspHas (U3WKa U TCPMOJUHAMHUKA, DJIEKTPUIECTBO)
Kunens, PULL CI'CXA, 2009, 124c..

6.2.4 Kupcanos P.I'., /IpipnaeBa E.B. Coopuuk 3anau no ¢usuke Kunens, PUL] CI'CXA, 2009,
60c.

6.2.5.Kupcanos P.I'., lpipuaeBa E.B., MenbmoBa E.A., Huwxapanze T.C. DnexkrpomarHeTusm,
onTuka u atomHas usuka: npaktukym Camapa, PULL CI'CXA, 2012, 155 ¢

6.2.6. llyoun, Bb.J., Kupcanos, P.I'. JlaGoparopHblii NpakTHKyM MO (HU3UKE C OCHOBAMHU
ouodusuku [Tekcr]: yuebnoe mnocodue. — Kunens: PUL] CI'CXA, 2000. — 120c
6.2.7.0OnekTpoHHBI y4eOHWK 10 (u3uke [DnekTpoHHBIM pecype] — Pexum gocryma:
http://www.physbook.ru/

6.2.8. Ipipuaena, E.B. ®usnka c ocHoBamu 6nodmsuku. Y. 1 : kypc nexmwuii / P.I'. Kupcanos, E.B.
HeipnaeBa .— Camapa : PULL CI'CXA, 2013. — 223 c. [DnekTpoHHbIH pecypc]. — Pexxum gocryna
: http://rucont.ru/efd/226825

6.2.9. Kpatkuii kypc nexuuii mo ¢usuke aromuoro sjapa / FO.®@. I'onosues, A.A. Ten. - 2011. —
101 c. — [DnexrponHslit pecypc]. — Pexxum mpocryna: http://rucont.ru/efd/146038

6.3 IIporpammHoe oOecriedeHue:

6.4 Tlepeuenn nHGOPMAIIMOHHO-CITPABOYHBIX CUCTEM U MPO(ECCUOHATBHBIX 0a3 TaHHBIX:
https://elibrary.ru Hayunas snextponnast oubmmorexa eLIBRARY.RU
https://ru.wikipedia.org/wiki/ DnexTpoHHast cCBOOOIHAS SHIIMKIIOTIEINS.

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

http://www.consultant.ru - CripaBounas ipaBoBast cuctema «Koucysbrant [Lmocy;
http://www.garant.ru - CrpaBo4HO-TIpaBOBasi CHCTeMa IO 3aKOHOAATENbCTBY Poccuiickoii
denepanuu;

agrwdE

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Bun HanMmeHnoBanue criermaibHbIX *
yaeOHOI MHOMEILIEHUH U TIOMEIEHUN JJISt
paboTHI CaMOCTOSTETEHON pabOTHI

OCHaH.IGHHOCTb CIIeIuaJIbHbIX HOMeH.IeHI/Iﬁ W IIOMCIICHUH

I1./11 JUTSL CAMOCTOSITETIHHOM paboThI

ITpoexrop ACER X1278H — 1 mt.;

DKpaH C 3JIeKTPONPUBOIOM — | TIT.;

KomnbroTep (cucTeMHBIN 60K B KOMITIEKTE C
KJIaBHATypOH M MBILIBIO — 1 mT. MOHUTOp ASer — 1 miT.)
Ycunurens MOIHOCTH — 1 1IT.;

Mukmep Mackie — 1 mir.;

MuxkpodoH KoHpEepeHINOHHBIN — 1 1T.;

Kononku 3BykoBbI€ — 2 IIT.

ayJAUTOpHUsl, OCHAIIIEHHAs! JJOCKOM

O6mecucremHoe [10

- Windows 7 Professional with SP1, tin nunensun
ACADEMIC, munensus Ne 62864698 ot 23.12.2013;
- Microsoft Office Standard 2010, nurensus Ne

VYuebHas ayAuTopust 1uis
NPOBEJICHUS 3aHATHH
JIEKIIMOHHOTO THIIA
Aynutopus Ne3218.

Jlekun



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

I./11

Bun
y4eOHOM
paboThI

Haumenosanue crienuanbHbIX *
MOMEILEHUH U TIOMEIEHNUN IS
CaMOCTOSITETEHON pabOTHI

OCHaIlEHHOCTD CIIEUUANbHBIX IOMEIIEHUN U TOMEIICHUN
JUTSL CAMOCTOSITETIHHOM paboThI

62864697 ot 23.12.2013;

- Kaspersky Endpoint Security ms 6usneca -
Cranpaptasiii Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 mo 19.01.2020;

- WinRAR:3.x: Standard License — educational -EXT -
Nel71771.616298 ot 25.11.2004;

Jleximu

YueOHast ayIUTOPHS IS
MPOBEJICHUS 3aHITUI
JIEKIIMOHHOT'O THIA
Aynutopus 3119.

IMpoextop ACER X1278H — 1 mrt.;

DKpaH ¢ ICKTPOIPUBOIOM — 1 TmIT.;

KomrmproTep (CHCTEMHBIN 00K B KOMIUIEKTE C
KJIaBHATypOH M MBIIBIO — 1 mT. MOHUTOp ASer — 1 miT.)
Ycunurenb MOIIHOCTH — | 1mT.;

Muxkmep Mackie — 1miT.;

MukpodoH KoHpepeHINOHHBIN — | 1T.;

Kononku 3BykoBbIe — 2 1IT.

- ayIUTOPUSI, OCHAIIIEHHAS IOCKOH

Oo6mecuctemuoe [10

- Windows 7 Professional with SP1, tun nunensun
ACADEMIC, munensus Ne 62864698 ot 23.12.2013;
- Microsoft Office cranmaprasrii 2013
v.15.0.4420.1017, nuuen3us

Ne 62864697 ot 23.12.2013;

- Kaspersky Endpoint Security ms 6usneca -
Crangaprabiid Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 mo 19.01.2020;

- WinRAR:3.x: Standard License — educational -EXT -
Nel71771.616298 ot 25.11.2004,

Jlexknun

YueOuas ayautopust 1uis
NPOBEICHUS 3aHIATHH
JIEKIIMOHHOTO THIIA
Aynurtopus 3235.

- AyJIMTOpUS, OCHALIEHHAs! IOCKOM

Cromsl 6-Tu MecTHEIE yueHn4eckue — 30 IIT.; TaBKu —
30 1mIT.; CONBI MUCEMEHHBIE — 3 MIT., CTYJ MATKUH — 1
LIT.; IPOEKTOp — 1 IIT., HACTEHHBIN SKpaH — 1 wIT.
Komnsrotep-HoyTOyK ASUS + MbIb ASUS+HIKpaH +
npoekTop-mMynbTuMeara INFocus

Ob6mecucremuoe I[10

- Microsoft Windows 7 nmpodeccronansras 6.1.7601
Service Pack 1, nomep nunensuun 62864697 ot
23.12.2013 tun nuneH3nu 0eccpovHas akajgeMudecKas
muuensust (OLP ACADEMIC) Maiikpocodr;

- Microsoft Office Standard 2010, murensus Ne
62864697 ot 23.12.2013;

- Kaspersky Endpoint Security ms 6usneca -
Crangaprabiid Russian Edition, Ne 0B00-180111-
132649-047-703 ¢ 11.01.2018 mo 19.01.2020;

Jlekun

YuebHast ayTuTOpHS IS
MIPOBEJICHUS 3aHATUN
JIEKIIHOHHOT'O THIIA
Aynutopus 3245.

- ayJIMTOpUS, OCHAIIIEHHAs! JIOCKOM

Cromnbl 6-T MECTHBIE YYEHUYECKUE — 24 TIT. TABOYKH—
24 mit., ocka ayAuTOpHas — | MT., 3KpaH HACTEHHBINA —
1 mr.;

MOOHMIILHBIN MYJTbTUMEIMWHBIN MPOEKTOP -1 IIT;
HOYTOYK -1 T
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Bun
y4eOHOM
paboThI

Haumenosanue crienuanbHbIX *
MOMEILEHUH U TIOMEIEHNUN IS
CaMOCTOSITETEHON pabOTHI

OCHaHICHHOCTI) CIieuaJIbHbIX HOMGIIIGHI/Iﬁ Y IIOMEIICHUH

JUTSL CAMOCTOSITETIHHOM paboThI

Jlabopato
pHO -
MpaKkTU4e
CKue
3aHATHUA,
TEKYyLIUN
3
HTOTOBBIN
KOHTPOJIb

YueOHast ayIUTOPHS IS
MPOBEICHHS J1a00PaTOPHBIX
3aHITUN, 3aHITUN
CEeMHMHApPCKOT0 THIIA,
TPYIIOBBIX U
WHAUBUTyaJIbHBIX
KOHCYJIbTallui, TEKYLIEro
KOHTPOJISI U IPOMEXKYTOUHON
aTTecTaluu

Ayautopust Ne3153.

1.

JlaboparopHoe 00opynoBaHME IS TPOBEACHUS

JabopaTOpPHBIX PadoT:

H3yuyeHne 3aKOHOB paBHOYCKOPEHHOTO IBUXKEHUS Ha
MaiuHe ATByaa.

Omnpenenenre yriioBoro yCKOpeHusl © MOMEHTa
WHEPIHH KPECTOBOTO MasITHUKA.

OnpenesneHre CKOPOCTH IIYJIU C TOMOIIBIO
OaITCTUYECKOTO MasTHHKA.

Omnpenenenre yCKOPEHUsI CBOOOTHOTO TTaeHHS
000pOTHBIM MasITHHKOM.

HccnenoBanne 3aKOHOB 3aTyXaHUS KOJICOaHUS
MaTEeMaTHYECKOTO MasTHUKA.

OrnpezeneHue yHUBEPCATbHOM ra30Boi MOCTOSIHHOM
METOOM OTKauKH.

Omnpenenenre cpeaHel JTUHBI CBOOOIHOTO Mpodera u
3¢ (EeKTUBHOTO TUaMeTpa MOJICKYJI BO3IyXa.
Onpenenenne KodQPUIMEHTa BHYTPEHHETO TPEHHS
JKUAKOCTH.

N3mMepenwne BI3KOCTH )KUIKOCTH IO METOJTY MaJaroIIero
HIapuka.

Omnpenenenne ko3 punreHTa moBepXHOCTHOTO
HATSDKEHUS )KUIKOCTH METOJIOM OTPBIBA KOJIBIIA.
OnpeneneHre OTHOIICHHS YIETbHBIX TETNIOEMKOCTEH
ra3a MeTo/IoM aanadaTuIecKoro MasiTHUKA.

. YueOHble Harisiagble iakaTel — 15.

. Yuurenbckuii ctoa — 1.

. Yuebusrii cron — 10.

. YyeOHas ckambs — 10.

. Cron 11 BeINIOSTHEHUS 1TaOOpaTOPHBIX padoT — 4.
. YyeOHas nocka — 1.

. OIxag — 1.

. Bemranka — 1.

JlaGopaTto
PHO -
MpaKkTU4e
CKHe
3aHATHS,
TEKYIIHH
u
HUTOTOBBII
KOHTPOJIb

YueOnas ayautopust 1uis
MpOBeeHNS Ja00paTOPHBIX
3aHATUM, 3aHATHN
CEMHUHApPCKOTO THIIA,
TPYIIOBBIX U

WHINBHTy aJIbHBIX
KOHCYJIbTAllUM, TEKYLIETO
KOHTPOJI U IPOMEXKYTOUHOU
aTTecTaluu

Aynuropust Ne3156.

— IO 00 3O\ L W

. JJaboparopHoe obopyioBaHue I NIPOBEACHNUS

J1a00PaTOPHBIX padoT:

Omnpenenenre cpeaHel JTUHBI CBOOOIHOTO Mpodera u
3¢ (eKTUBHOTO THaMETpa MOJIEKYJ BO3/IyXa.
N3yuyeHne 3aKOHOB paBHOYCKOPEHHOTO JIBU)KEHUSI Ha
MamiuHe ATBya.

Omnpe/ieneHre yriioBoro yCKOpeHusl © MOMEHTa
HHEPUHU KPECTOBOT'O MasgTHUKA.

OnpeeneHrne CKOPOCTH IYJIU C TOMOIIBIO
0aITCTUYECKOTO MasiTHHAKA.

OmnpeneneHre YCKOPEeHUs CBOOOIHOTO MaIeHHS
000POTHBIM MasITHUKOM.

HccnenoBanue 3aKOHOB 3aTyXaHUs KOJIeOaHUS
MaTEeMaTHYECKOTO MasTHHUKA.

OrmpeneneHne yHUBEPCATLHOM ra30BO TOCTOSTHHOMN
METOAOM OTKAYKH.

Omnpenenenre cpeaHel JTMHBI CBOOOIHOTO Mpodera u
3¢ pexTHBHOTO AMaMeTpa MOJIEKYJT BO3TyXa.
Omnpenenenne ko3 pumrenTa BHYTPEHHETO TPEHUS
JKUIKOCTH.

Onpenenenne Ko3QPHUINEHTA TOBEPXHOCTHOTO
HaTSOKCHUA JKUAKOCTU METOAOM OTPEIBA KOJIbIIA.
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Bun
y4eOHOM
paboThI

Haumenosanue crienuanbHbIX *
MOMEILEHUH U TIOMEIEHNUN IS
CaMOCTOSITETEHON pabOTHI

OCHaIlEHHOCTD CIIEUUANbHBIX IOMEIIEHUN U TOMEIICHUN
JUTSL CAMOCTOSITETIHHOM paboThI

OnpeesieHUEe OTHOIICHHS YICIbHBIX TEIIOEMKOCTEH
raza MeTOJIOM aradaTHIecKOro MasiTHUKA.

. YueOuble Harmsanble miakatel — 10.

. Yunrenbckuii cron — 1.

. YueOnas mapra — 10.

. Cron s BeIOTHEHUS TaOOpaTOpHBIX padot — 8.

. Kanmpkynsarop ans pacyera pe3ynbraTtoB — 3

. YueOnas mocka — 1.

. llkad — 2.

. Bemasnka — 1.

Jla6opaTto
pHO -
MpaKkTUye
CKue
3aHATHUA,
TEKYyLIUN
u
HUTOTOBBII
KOHTPOJIb

VYuebHas ayuTopus st
MPOBEACHUS J1a00paTOPHBIX
3aHATHUM, 3aHATHI
CEMUHAPCKOT0 THUIIA,
TPYIIOBBIX U

WHINBHTy aTTbHBIX
KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJIS ¥ TIPOMEXYTOYHOM
aTTecTaluu

Jlaboparopus ontuku, 3155

—|\O0 00 1O\ L b WIN

. JlabopaTopHOe 000py/I0OBaHUE ISl IPOBEACHUS
JabopaTOpPHBIX PaboT:

HccnenoBanue 31€KTPOCTATUIECKOTO MOJIsI ¢ TOMOIIBIO
3JIEKTPOJIUTUYECKOU BaHHBI.

N3mepenne conpoTUBICHUI MOCTUKOM Y UTCOHA.
[Tpumenenue 3akoHOB Kupxroda.

I'pamynpoBKka TepMONapsl U ONpeelICHHE ee
TEPMOIJICKTPOABIIKYIIICH CHIIBI.

OrnpeaeneHre AN3IEKTPUIECKON NPOHUIIAEMOCTH
JKMJIKOCTH ABYXIIPOBOJHOM JIMHUEH.

Onpe/eneHye ITMHBI BOJTHBI M3yUYeHYsI Jla3epa Mpu
MUGPAKIIH OT TIEITH.

N3ydenue BeHTUIHHOTO (hOTOI(dEKTA.
OmnpeneneHue BETOBOTO KO3 (QUIIMEHTA MTOJIE3HOTO
JIEUCTBHUSI TFOMUHECLICHTHOM JIAMIIBI.

OnpeesneHre UTMHBI BOJHBI U3TYYCHUS Jla3epa C
MTOMOIIIBIO TU(PAKITHOHHON PEIIETKH.
OnpenesieHre MepruoJia Mmoyrypacaia.

. YueOHble HarIsAIHbIE UIaKaTel — 9.

. Yuutenbckuit cton — 1.

. YueOubIii cTon — 8.

. YueOHast ckambsi — 8.

. Cron i BeINoTHEHUs TabopaTopHBIX padot — 9.
. Kanmpkynsarop ajis pacyera pe3ynbTaToB — 2.

. YueOnas qocka — 1.

9. llIkad — 2.

10. Bemanka — 1.

01N Db~ W

Jlaboparo
pHO -
MpaKTH4e
CKHe
3aHATHA,
TEeKYILUN
u
HUTOTOBBIN
KOHTPOJIb

YueOuas ayautopust 1uis
MpOBeZeHNS J1a00paTOPHBIX
3aHATHH, 3aHATHH
CEMHUHApPCKOT0 THIIA,
TPYHIIOBBIX U

WHINBHTy aJIbHBIX
KOHCYJIbTAllUM, TEKYLIETO
KOHTPOJI U IPOMEXKYTOUHOU
aTTecTaluu

JlaGoparopus ontuku, 3158

1. JlabopaTopHOe 000pY/I0BaHUE JIJIsl IPOBEACHUS
1mabopaTOPHBIX padoT:

HccnenoBanne 31meKTpOCTATHYECKOTO OIS C TIOMOIIBIO
3JIEKTPOJIUTUYECKOU BaHHBI.

[Tpumenenue 3akoHoB Kupxroda.

CHsTHE XapaKTEPUCTUKH TPEXIICKTPOIHOM JIAMITBI.
HexoTopsie n3mMepeHus ¢ 31eKTPOHHO-TTy4EBOH
TPYOKOIA.

HccnenoBanne 3aBUCUMOCTH CONIPOTHBIICHHS METAIJIOB
OT TeMIIEPaTYPBHI.

W3mepenne WHIyKIIMA MarHATHOTO TIOJIS
UIEKTPOIUHAMOMETPOM.

OrnpezeneHre rOpu30HTAIBHON COCTABIAIONIEH
WHTyKIIMA MarHATHOT'O TIOJIS.

HccnenoBanue 3aBUCUMOCTH MarHUTHOM MHIIYKIIMU U
MarHUTHOM MPOHHULAEMOCTH (peppOMarHeTHKa OT
WHJIyKIIMY BHENTHET'O0 MAarHUTHOTO TIOJIS.




I./11

Bun
y4eOHOM
paboThI

Haumenosanue crienuanbHbIX *
MOMEILEHUH U TIOMEIEHNUN IS
CaMOCTOSITETEHON pabOTHI

OCHaIlEHHOCTD CIIEUUANbHBIX IOMEIIEHUN U TOMEIICHUN
JUTSL CAMOCTOSITETIHHOM paboThI

Omnpenenenne AUAICKTPHIECKON TIPOHUIIAEMOCTH
JKUJKOCTHU ABYXIIPOBOJHOW JTUHUEH.

N3yyenue 3akoHa Mantoca.

Nzydenue 3axkoHOB BHenHero GoTorddexra.
Nzydenune BeHTHIBHOTO (hOoTOddEKTA.
Onpenenenue nocrosiuHol Ctedpana-bonpumana.
B3anmopeiicTBre U3My4eHUs C BEIIECTBOM.
CHsTHE aMIIepHON XapaKTEepPUCTUKH
HOJTYTIPOBOAHUKOBOTO JNOMA.

N3yyeHne moimynpoBOIHUKOBOTO TPHOA.
N3yuyenune temnepaTypHOi 3aBUCUMOCTH
CONPOTHUBIICHHUS MTOIYIPOBOTHUKOB.

Nzyuenne r¢dexra Xomna.

. Y4eOHble HarIsAHbIe I1akaTel — 18.

. Yunrenbckuii crom — 1.

. YuebHslii cron — 8.

. YueOHas ckambsi — 6.

. Ctoun 1t BBITIOTHEHUS JTA0OPaTOpHEIX padoT — 9.
. Kanmpkymsrop s pacdera pe3yapTaToB — 2.

. YyeGHas nocka — 1.

. lxad — 1.

10. Berranka — 1.

O 0 1O\ WD KW

Camocros
TeNbHas
pabora
00yJaroIy
uXcst

ITomemenue s
CaMOCTOSITETILHOM PadoThI
oOyJaronmxcs, IpoBeIeHUS
TEKYIIEero KOHTPOJIS
(xommprOTEepHBIN Ki1ace 3151

Pabouas cranius Ha 1 mocamounoe mecto — 1 (B
KOMIUICKT BXOJISAT: MOHUTOP Samsung, CUCTEMHBIH
0JIOK, KJTaBHATypa, MBIIIIb).

Pabouast crannms Ha 2 mocagouHbIXx Mecta —2. (B
Ka)XIIblii KOMIUIEKT BXOJAT: 2 MOHHTOpa Samsung,
CHUCTEMHBIH OJIOK, 2 KIITaBUATYPHI, 2 MBIIIIH).
Pabouas crannms Ha 2 mocagouHbx Mecta —1. (B
KOMIUIEKT BX0OJAT: 1 MoHHUTOpP Samsung, 1 MoHUTOP
BenQ, cucteMHbIi OJIOK, 2 KIIABUATYPHI, 2 MBIIIIN).
Pabouas crannms Ha 3 mocagouHbIx Mecta —1. (B
KOMIUTEKT BXoiT: 1 MmonuTOop LG, 2 MmoHuTOpa
ViewSonic, cucteMHbIi 010K, 3 KJIaBHATYPHI, 3 MBIIIIH)
Yueonsrit ctom — 10.

VYuebnsiii ctyn — 10.

VYuyebHas nocka — 1.

Bemranka — 1.




8 ®OHJ1 OHEHOYHBIX CPEACTB JJI51 HPOBEJEHUSA TEKYIIEH U
IMPOMEXYTOYHOU ATTECTALLUU

8.1 Buabl 1 (popMbI KOHTPOJISI M0 TUCIHIIJIMHE

KoHTponb ypOBHSI YCBOCHHBIX 3HAHUI, OCBOCHHBIX YMEHUN W MPHOOPETEHHBIX HABBIKOB
(BIIaIcHUI) OCYILIECTBIISICTCSI B PAMKaX TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJISI B COOTBETCTBHU
c [TosoxxeHneM 0 TEKyIeM KOHTPOJIEC U MPOMEKYTOYHOM aTTECTalluy 00YyJatOLIHXCS.

Tekymmii  KOHTPOJIb ~ OCBOCHHMS ~ KOMIICTCHIMH TI0  JUCHUIUIMHE  TPOBOIHUTCS
npenoaaBareisiMiM, BCAYUIUMHA Ha60paT0prle U TPAaKTHYCCKHUC 3aHATHA, IYTCM IMPOBCACHUA
YCTHBIX HJIM THUCBMEHHBIX OIPOCOB IO JIAOOPAaTOPHBIM pabdoTaM W TPOBEPKU BBIMOJIHEHUS
HUHAUBUAYAJIbHBIX BaZ[aHI/If/'I. HpI/I HpOBCIICHI/II/In TAaKOro KOHTPOJA MOI'YyT HCIOJb30BATHCA
KOHTPOJIbHBIE BOIIPOCHI, TECTOBBIC 3aJ[aHUs. Pe3yabTaThl ONEPATUBHOTO KOHTPOJIST (PUKCHPYIOTCS
B paboyeM XypHaje MMPeroaaBaTes.

HTOrOBO# OIEHKOW OCBOCHHS UCIHMILIMHAPHBIX KOMIIETCHIUH (pe3yabTaToOB OO0YYCHUs
M0 JUCIUIUIMHE SBJSICTCS MMPOMEXYTOYHAsI aTTecTanus B (opMe 3a4eTa, IPOBOJAUMOIO C YI€TOM
Pe3yIbTaTOB TEKYILEr0 KOHTPOJISL.

8.2 TumoBble KOHTPOJIbHbIE 3aJaHHsl WJIM HHbIe MaTepPHAJIbl, HeOOX0IUMMBbIe sl
OLlEHKH pPe3yJIbTATOB OCBOEHHS 00pa3oBaTeIbHOW MporpaMMbl B paMKax YyuyeOHOM
JUCIUININHBI

Ouenounvle cpedcmea 013 npogedeHun meKyuieil ammecmayuu
JIaGopaTopHbIil IPaKTUKYM:
Bompocs k cobecenoBanuio o 1a60paTopHOMY MPAKTUKYMY

1.MexaHuka

Kakoe nBuxeHue Ha3bIBaeTCs PABHOYCKOPEHHBIM?

Uto Ha3BIBaETCS yCKOPEHUEM?

Kak paccunraTh CKOPOCTb U IIyTh NPH PAaBHOYCKOPEHHOM JIBM)KEHUH?

Chopmynupyiite BTopoi 3ak0oH HpI0TOHA 1)1 MOCTYMATEIbHOTO JIBHXKEHUS.

YTo Takoe yrioBoe YCKOPEHHE, B KAKUX €IMHUIIAX OHO U3MepsieTcs?

Kak paccunraTh myTh pu paBHOYCKOPEHHOM JIBHYKECHHH?

Kak cBsi3aHbl Mex1y OO0 KacaTelbHOE U YIII0BOE YCKOPEHUs?

Urto Ha3pIBAETCS MOMEHTOM HMHEPIIMH MAaTEPHATbHON TOUKH?

Kak BbIuuCIIsieTcsi MOMEHT MHEPLIMM OJTHOPOIHBIX TEJ MPaBUIbHOM reoMeTpuueckoit popmpi?

10 Kak OnBITHBIM TyT€M OMNpeNeNuTh MOMEHT WHEpPIUH HEOJHOPOIHBIX TET U Tel
HENpaBUWIbHOW reoMeTprueckoi (opmbl?

11. CdopmynupyiiTe OCHOBHOI 3aKOH IMHAMUKH BpAIlaTEIbHOIO ABUKECHHUS.

12. Yro HazbIBaeTCs UMITYJILCOM Temna?

13. CdopmynupyiiTe 3aKOH COXpaHEHUST UMITYIIbCA.

14. 3anummre 3aKOH COXpaHEHHS] UMITYJIbCA JJISi CHCTEMbl MasiTHUK-TTYJIS.

15. B udem 3axirodaeTcsi 3aKOH COXPAHEHUSI MEXaHUYECKOU SHepruu?

16. 3anummTe W MOSICHUTE 3aKOH COXPAHEHHS MEXAHWYECKOH PHEPIuu Ui CUCTEMbl MasTHUK-
TyJIsI.

17. Kak OOBSICHUTH C PHEPreTHUECKOW TOUKM 3PEHHs MPOLECC 3aTyXaHUs KojeOaHHH B BA3KOM
cpene?

18. Kakwue cuiibl BBI3BIBAIOT 3aTyXaroIue KojJeOaH!sl MaTEMaTHYeCKOr0 MasTHUKA?

19. Yro HazpIBaeTcs JIorapu(PMUIECKUM JEKPEMEHTOM 3aTyXaHHsI?

20. Yro Ha3bIBaeTCs BpEeMEHEM pellakCalliy KoineOaHui?

21. Yro mokaspiBaeT KOO PHUIMEHT 3aTyXaHHsI KOJIeOaHHid?

JTaJIOH oTBeTa Ha Bonpoc Nel

wCoNoOR~WNE



Pasnoyckopennsim Ha3bIBAIOT Takoe [BID)KEHHE, NPU KOTOPOM Telo 3a JtoOble paBHBIC
IPOMEKYTKM BpPEMEHM YBEJIMYMBAET CBOK CKOPOCTh Ha OJMHAKOBYIO BeJWYMHY. Jlnd
XapaKTEPUCTHKH OBICTPOTHI U3MEHEHHS] CKOPOCTH BBOJAT MOHSATHE — YCKOPEHHSL.

JTAJIOH 0TBeTa HA Bompoc Ne2

Yckopenue — 510 BekTopHas (usMueckas BeNMYMHA, ONpesesieMas OTHOIICHHEM H3MEHEHUS
CKOPOCTH K TPOMEXKYTKY BpPEMEHH, 3a KOTOpPBbI 3TO H3MEHEHHE IPOU3OILI0. YCKOpEeHHe
YHCJIEHHO PaBHO U3MEHEHUIO CKOPOCTHU B €IMHUILY BPEMEHHU:
V-V,

At

B CH usmepsiercs B M/,
JTaJIOH 0TBETAa Ha Bonmpoc Ne3

5=

Jns pacdyera TyTH, TPOWIECHHOTO TEJIOM IPH PaBHOYCKOPEHHOM JIBMDKECHHH, HWCIIOJIb3YETCs
dhopmyna:
=42
s 7, at
S=Vit+—
2 H

rac Vo — HadaJibHast CKOPOCTb ABUKXCHUA, ad — YCKOPCHUC, t— BpCM: IBUXKXCHHA, U (bopMyﬂa:
2 2
2aS=V2-V,

rac V — koHeuHas CKOpPOCTb, VO — Ha4daJibHas CKOPOCTb ABUKCHUSA, d — yCKOpeHI/Ie/

HHH MTHOBEHHOM CKOPOCTH ABUKCHUA MOXKHO ITOJIYUYUTH BbIPA’KCHHUC!

V=V, +a-t

Kpumepuu u wikana oyenku npu 3awume 1abopamopublx padom u CUmyayuoHHbLX 3a0aHUIL:

e 3aumeno» CTABUTCA B TOM CJIydae, €CIM OHM OOHAPYKMJIM MOJIHOE TIOHUMaHue (pU3MIECKOM
CYIIHOCTHU pacCMaTpUBACMBIX SIBJIECHUN U 3aKOH0MepHOCTeI7I, AaJin TOYHOC OIPCACICHUC U
HCTOJIKOBAHHUEC OCHOBHBIX HOHHTI/Iﬁ, 3daKOHOB, NPUBOANMBLIX B Ha60paT0pHOM IMMPpaKTUKyME, a
TAKIKC TCEXHHUYCCKU I'PaMOTHO BBIITOJIHUIINA (I)I/I?»I/ILICCKI/IC OIIBITBI, YCPTCIKU, CXCMBI, Fpa(I)I/IKI/I,
COINYTCTBYIOIIME OTBETY, MPABUIILHO 3alMCald PACYETHbIE (POPMYJIBI, MONB3YSACH TPHHATON
CHCTEMOM YCIIOBHBIX 0003HAYEHUIT; TIPU OTBETE HE MOBTOPSIOT JOCIOBHO TEKCT yueOHWKa, a
YMCIOT OT06paTB TJIaBHOC, TO €CTb YMCIOT CHHTC3UPOBATH 3HAHWUA, IIOJIYYCHHBIC Ha
JICKHUMOHHBIX 3aHATHUAX, YMCIOT YCTAHOBUTL CBA3b MCKAY HM3YYAaCMbBIM U PaHEC HN3YUYCHHBIM
MaTEpPUAIIOM M0 KYpCy (GpU3MKH;

o «Heszaumerno» BBICTaBIAECTCS CTyACHTaM, HC BJIAJICIOIIUM OCHOBOIIOJIArarOIIMMU 3HAHUAMUA I10
MOCTaBJIEHHBIM BOIIPOCAM B JIAGOPATOPHOM MPAKTHKYME.

OrneHOYHBIE CPEJICTBA AJIs IPOBEACHUS POMEKYTOUHON aTTecTallun

IIpomexxyTouHast aTTecTalus 0 UTOTaM OCBOEHUS JUCHUILIMHBI OCYIIECTBIISIETCS B BUIE
3a4era.
[IpuBOAMM NpPHUMEPHBIN NEpEYeHb BOMPOCOB, KOTOPBIE BBIHOCATCS HA IMPOMEXKYTOUYHBIE
aTTECTalUH, SABIAIOIIKECS 3aBEPIIAOIIMMY dTallaMU B YCBOCHUH NUCLUILUIMHBL «DU3UKaY.

KunemaTtnka MaTepHaJIbHON TOYKH.

BBC}IGHI/Ie. HpeﬂMeT (1)I/ISI/IKI/I, €C MECTO Cpe€au CCTCCTBCHHBIX W TCXHHYCCKUX HaAYK.
MexaHnueckoe IBHKEHHE Kak mpocTeias ¢gopMma JIBHKEHUS MaTepUu. DIIEMEHThl KHHEMAaTHKH
MarepuaibHO Touku. Ilyre u mepememnienue. CkopocTs u yckopenue. HopmampHOoe u
TaHreHMaabHOe yckopeHue. [loctynarenbHoe IBHKEHHE TBEPIOTO Tea.



JAuHaMHKa MaTepHAIbHOH TOYKH.

3aKOH MHEPLUMH U MHEPLHUAIBHBIE CUCTEMBI OTCYETA. 3aKOHBI JUHAMHKU MAaTEPUAIBHON TOYKH.
IlenTp Macc MexaHMYECKOH CHCTEMbl U 3aKOH €ro JABW)KEHMs. 3aKOH COXPAHEHUS HMIIYJbCa.
Heynpyruii ynap. PeaktuBHOE JBH>KEHUE.

dyH1aMeHTaNbHbIC B3aMMOACHCTBHSA U CHIIbI.

Cuubl, JecTBYOIME B CEIbXO3MALIMHAX BO BpeMs UX paboThl. Cuilbl yIpyrocTu, CUiibl
CTaTUYECKOTO U THApOoANHAMHIYEcKOro TpeHus. Koadgdumuent tpenus. I'paButaiioHHoe mose.
Hanpsixennocts noss tarorenust. [lone cunbl Tsxectu BOIU3M 3eMiln.

Mexanu4eckasi JHeprus, MexaHmueckasi padora.

Mexannueckast paboTa nepeMeHHoM cuiibl. Kunetnueckas sHeprus MEXaHMUECKOW CUCTEMBI U e
CBsI3b C pa0OTON BHEIIHMX U BHYTPEHHUX CWI. [loTeHImanbHas sHeprusi MaTepuaibHON TOYKU BO
BHelHeM nosie. [ToreHnnanbHas sHeprus CUCTEMBl. 3aKOH COXPAHEHUS U U3MEHEHUS
MEXaHUYECKON YHEPTUU CUCTEMBI.

BpamarenbHoe 1BH/KEHHE TBEPAOIo TeJia.

DOneMeHThl KMHEMAaTUKHU BpallaTeIbHOIO JBM)KEHHA. YTJIOBas CKOPOCThb, YIVIOBOE YCKOPEHME.
CBs13b C JINHENHBIMU XapaKTEPUCTUKAMM.

MowmeHT cuiabl, MOMEHT HHepuuu. OCHOBHOM 3aKOH JMHAMUKU BpAIIATEIbHOTO JIBUKEHUS.
MomMeHT wumnynabca. 3aKkOH COXpaHEHMsT MOMEHTa uMIyibca. KuHernueckas d3Heprus
BpaLaTEIBHOTO JIBUKCHMUS.

HennepuuajibHble CHCTEMBI 0TCYETA.

Cunpl unepuu. LlenTpoOexHbIe cuibl HHEPIMU U crilbl Kopronnca Bo BpallaomuXcsl CUCTeMax
oTcyeTra. YYeT 3TUX CuJI IIpH padoTe aeTaliel CeabCKOX03sICTBEHHBIX MAIIKH.

I'apMoHnyeckne Ko1e0aHUS M BOJIHBI.

OCHOBHBIE XapaKTEPUCTUKU TapMOHMYECKMX KojieOaHuil. YpaBHeHue KosiebaHuil. CroxxeHue
rapMoOHHUYecKUX Kosiebanuil. Kpasuynpyrue cuibl. MareMaTtudueckuil 1 GU3NYECKUN MasiTHUKH.
3aryxaromue konedbanus. Beinyxaennsle konedbanus. Pezonanc.O0pa3oBaHue BOIHbBL. Y paBHEHUE
TUIOCKOW BOJHEL. J{nmnHa BonHbl. KorepentHsie nctounnku BoiH. MHTEpdepenuus BoiH. CTosune
BOJIHBI.

OcCHOBBI cIIELHAJBHO TEOPHH OTHOCUTEILHOCTH.

IIpeoOpasoBanuss  lammnes.  IlocTynaTel  cnenuanbHOM — TEOPUHM  OTHOCHUTENIBHOCTH.
[IpeoOpazoBanus Jlopenna. JljimHa OTpe3ka, MPOMEXYTOK BPEeMEHU. PeNsTUBUCTCKUN 3aKOH
CII0KEeHUsI cKopocTel. OCHOBHOM 3aKOH TMHAMHUKHU B TEOPUH OTHOCUTENBHOCTH. Macca.
MoJieky/JIsIpHO-KMHETHYECKAsl TeOpHs.

OcHosuble nonoxenuss MKT. Tepmogumnamuueckue napamerpsl. MneanbHbiil ra3. ['azossle
3aKOHBI. YPAaBHEHHE COCTOSIHMS MealbHOro raza. OCHOBHOE ypaBHEHHE KMHETHYECKOW TEOPHU
raza. CpenHsisi KuHeTHyecKass sHeprus. Uucio cremeHeil cBoOojbl Mojekyn raza. Cpeasss
SHEPIHsi MOJIEKYJbl. BHYTpeHHss1 JHeprus HJIeanbHOro rasa. PacnpeznereHne MOJEKyl IO
ckopoctsaM. OnbiT lITepHa. bapomerpudeckas ¢popmyna. Pacnipenenenne MONEKyI O SHEPTUSM.
Asnenus mnepenoca. OOmee ypaBHeHHME TiepeHoca. YpaBHeHue nuddy3uu. SBrnenue
TEIJIONPOBOAHOCTU. BHYTpEeHHEe TpEHUE B ra3ax U KUIKOCTSAX.

OcCHOBBI TEPMOAUHAMMKH.

BuyTpennsas »sHeprus cucrtembl. Temnmora u paborta. IlepBoe Hauyano TepMOAMHAMHUKH.
[IpumeHneHue nepBoro Hauajaa TEPMOJMHAMUKH K U30mponeccaMm. AnuadbaTHble mpouecchl. BoiBon
ypaBHeHus Ilyaccona. Kiaccuueckas Teopust TEIII0EMKOCTEH rasa.

Kpyrossie mporuieccel. aeanpHas TemioBas MaminHa U ee Ko3(hGUIIMEHT N0JIe3HOro 1eUCTBHUS.
Teopema Kapno. [1ytu noseiuenus KIIJ[. OHTponus u ee cTaTUCTUYECKUI CMBICIL.

PeanbHble rassl.

VYpaBuenue Ban-nep-Baansca. 3otepmbl peanbHbix ra3zos. ddexr xoyns-TomcoHa.
Coxmxenne razoB. OnbeIT DHApIOCa.

CBoiicTBa KHUAKOCTEH.

[ToBepxHOCTHOE HaTsKEeHUE. SIBIIeHHE cMaunBaHua. MeHuck. /[aBieHue mnoj MCKpUBJIEHHON
noBepxHocThi0. Popmyna Jlamnaca. Kanumspueie ssinenus. ®opmyna XKropena.



JIEKTPOCTATHKA.

3aKOH COXpaHEHHUsl JJIEKTPUYECKHX 3apsAaoB. 3akoH KyrnoHa. DOJEKTpUYECKOE TMOJIE.
Hanpsbxkennocts anexktpuueckoro mojis. CumnoBbie JuHUU. [loTOK BeKkTOpa HaANpSKEHHOCTH
anekTpudeckoro noid. Teopema Octporpaackoro-I'aycca.

PaGora cun snexrpudeckoro mouss. Lupkynsius BekTopa HampspkeHHOCTH. [loreniman. CBsisb
MEXIy NOTCHIHAJIOM M HANpsSOKEHHOCTbIO Ui 3JeKTpuyeckoro mnois. [IpoBoaHuku B
AJEKTPUUYECKOM T0JIe. DJIEKTPOEMKOCTh MpoBoAHMKA. KoHIeHcaTopbl. DHEprus 3apsKEHHOTO
MIPOBOJIHUKA U KOHAEHCATOPA. DHEPIHsl JIEKTPOCTATUIECKOTO MOJIA.

ITocTOAHHBIN YJIEKTPUYECKHUH TOK.

Cuia toka. IInotHocTe TOka. 3akoHbl OMa AJi1 OJTHOPOJHOTO U HEOJHOPOJHOTO Y4aCTKa LIETIH.
[Tanenue nanpsoxenusi. 3akonsl Kupxrodda. Pabora m mommocTs Toka. 3akoH Jlxoyns-Jlenna.
Kiaccuueckast Tteopus 31eKTponpoBoAHOCTH MeTauioB. KoHTakTHble sBieHus. KoHTakTHas
Pa3HOCTh MOTEHUIUAIOB. TepMoaekTpuueckue sBienus. Dpdext [lenprhe.

MarnuTHoe moJjie B BaKyyme.

B3aumopeiictBue TokoB. MaruutHoe mosie. Muaykuuss MaruutHoro mnodisi. 3akoH buo-Casapa-
Jlanmaca. Ilpumenenue 3akoHa buo-CaBapa-Jlamnaca. MarHuTHoe 10e HOPsIMOrO  TOKa.
MarnuTHoe TI0JIE KPYroBoro Toka. LIupkynsmusi BeKTOpa HWHAYKIIMH MAarHUTHOTO IOJIS.
MarsuTHO€ 1noJjie CoJIeHOua.

Cuuibl, 1elicTBYIOIIME B MATHUTHOM ToJ1e. 3akoH Amriepa. Cuna Amnepa. Cuna Jlopeniia.
JIBrkeHue 3apsA10B B MarHutHoM noiie. [Ipumenenue cunbsl Amnepa. [Ipumenenue cuisl
Jlopenua.

MarnuTtHoe moJjie B BenecrBe.

Bekrop HamarunuuBanus. Onucanue nosis B Maruetukax. Kiaccudukanmst MarHeTUKoB:
IaMarHeTUKy, mapaMarHeTuku, peppomarnetuku. X oCHOBHbBIE CBOWCTBA.
DJIeKTPOMATHUTHAS UHAYKIMS.

ABnenue snexkrpomarHuTHOM uHAyKuuu. DJC wmnaykuuu. IlpaBuno Jlenuna. 9JIC mnaykiuwy,
BO3HHUKAIOIAsl B IPSIMOM ITPOBOAHMKE. Toku Pyko.

Asnenue camonnaykiuu. IC camonnaykuuu. ToKM 3aMbIKaHUS! M Pa3MbIKaHUS LIETIH. DHEPrus
MarHUTHOTO TIOJIS.

DJIEKTPOMArHUTHBIE KoJieOaHusl.

CoOcTBeHHBIE JIEKTPOMAarHUTHBIE KOJIEOAHUS B KOHTYpE 0€3 aKTUBHOTO CONTPOTHBIICHHUS.
CBoboaubie 3aTyxatomiue Konebanus. Beinyxaenusie konebanus. Pezonanc. [lomyuenue
He3aTyxaromux Konebanuii. JlamMnoBsIil renepaTop.

JIEKTPOMarHuTHOE I0JIe.

Buxpeoe anekrpudeckoe nose. Tok cMenienns. DIeKTpOMarHUTHOE 1oJje. Y paBHEHUS
MakcBemia B MHTErpanbHOU U nuddepeHmansaoi popmax 1 SIeKTPOMarHUTHBIX TOJIEH.
DJIeKTPOMATHUTHBIE BOJIHBI.

VYpaBHeHue MIJIOCKOM ANEKTPOMArHUTHOM BOJIHBI. CxopocTb pacnpocTpaHeHus
aMeKTpoMarHuTHHIX BOJIH. OnbIT ['epra. [1lkana anekTpoMarHuTHBIX BOJIH.

JJIeMEeHThI FTeOMeTPHUYEeCKOil ONTHUKH.

DneMeHThl reomeTrpudeckoit ontuku. [Ipunnun d@epma. 3aK0HBI OTPAKEHUS U TIPETOMIICHUS
cBeTa. OnTudeckue mpudOopkI.

DJIeMeHThI BOJIHOBOI TEOPHUH CBETA.

KorepenTtHsie uctounuku cseta. Uutepdepenius cBeToBbix BoiH. OnbiT KOHra. MHTEpdepeHnus
B TOHKHX TUIeHKax. [Ipumenenune naTepdepennnn. [Ipocsernenue ontuku. Judpaxius cBera.
Merton 30H @penenst. Audpaxmus ot menu. Judpakiuonnas pemerka. [lonspuszanus cera.
EcrectBeHHbIN U MOJApU30BaHHBIN cBET. 3akoH Maimtoca. 3akoH bprocrepa. Bpamenue
MJIOCKOCTH noJsipu3aunu. ONTUYECKH aKTHUBHBIE BEILIECTBA.

TemnoBoe usiyuenue.

TennoBoe n3nmyueHue u ero XxapakTepucTuku. 3akoHsl Kupxroda. 3akon Credana-bonsiiMana.
3akoH cmenieHus Buna. A6comoTHo uepHoe Teno. dopmyna Panes-Jxunca. @opmyna [lnanka.
KBaHTOBBIE CBOIiCTBa CBeTA.



dotoanekrpuueckuii a3 pexr. 3akons! Ctonerosa s porodddexra. KBantoBas runoresa
[Tnanka. KBanTtel cBeTa. YpaBHenue DiHmTeitHa. [[pumenerne ¢potornekTpudaeckoro addexra.
du3nkKa aToMa ¥ aTOMHOI0 s/IpAa.

Omnsit Pezepdopaa no paccesnuto anbga-yacTul. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaXx.
Oco0eHHOCTH MOJIEKYIISIPHBIX crieKTpoB. KBanToBbIe reHepaTopsl. [loctynar DitHmTeiHa.
Hcnonb30BaHne ONTUYECKUX KBAHTOBBIX T€HEPATOPOB B HAayKe U TeXHUKe. Teopus aroma
Bozopoaa no bopy. [locrynarel bopa. IlpaBuno kBanTOBaHMS. [ JIaBHbIE KBAHTOBBIC YUCIIA.
DneMeHThl KBaHTOBOW MeXaHUKH. Macca, uMiyibe ¢poToHa. JlymHa BOJIHBI Je-bpoits.
Bonnogsie cBoiictBa yactuil. CooTHOIIEHHE HeolpeaeieHHocTel. YpaBHenue peaunrepa.
BonnoBas ¢yHKIMA U ee cTaTUCTHYECKH cMbIci. YacTulla B MOTEHIUAIBHON sSIME.

CocraB U XapaKTepUCTUKU aTOMHOTO sijipa. CTpoeHHe aToma: 3JIEKTPOHHAs 000JI04Ka U SAPO.
DnemenTtapHbie yacTulibl. M3oTonsl. [IpruMenenue n30Tonos B TeXHUKE. SIBiIeHME
PaIMOaKTUBHOCTHU. 3aKOH paJuoaKkTUBHOro pacnazaa. [lepuon nonypacnana. Bsaumopeiicteue
U3ITyYEHUS C BEIIECTBOM. 3alllUTa OT PaIMOAKTUBHBIX U3IydeHU. SnepHbie peakuuu. [lenHas
peakuus pacrana. TepMosiaepHas peakius CHHTe3a. MeToIbl SIepHON HU3UKH U UX
ucrnoib3oBanue. HekoTopeie BOPOCH! paaro0nOoI0OTHH.

Hrorosas arrecramnus IIpOBOAUTCA B BUAC 3a4€Ta 110 ouzeram.

Bbuaersl A 3auera
(mpumep)

MMHUCTEPCTBO CEJIbCKOI'O XO3511ICTBA POCCUMCKOU ®EJIEPAIINN
denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE 00Pa30BaTEIbHOS YUPEKICHHUE
BbICILIEr0 00pa30BaHUs
«Camapckuii rocyapCcTBEHHBIN arpOHOMHYECKUN YHUBEPCUTET
Hamnpasnenue noarorosku: 35.03.01 — JlecHoe nesto

[Tpodunu moaroroBku: JlecHoe x03siCTBO
Kadenpa «duszuka, marematuka 1 nH(OOPMAIIMOHHBIEC TEXHOJIOTUM
JucnuniauHa: «@U3uKay

Buaer Ha 3auer Ne 1

1) DneMeHThl KHHEeMAaTHKU MaTepHaabHOM TOUKH. [1yTh U mepemMenieHne
2) 3aKOH COXpaHEHHs HIEKTPUUECKHUX 3apsaaoB. 3akoH KymoHa.
3) Ompit Pesepdopa mo paccesHuio anbda-qacTHil.

CocTaBHTEND T. C.Huxapanze
(moamnuce)

3aBenytouuii kadeapoit J.B. Muponos
(moamuce)

« » 20 r.

9TaJIOH OTBETA HA OMJIET

1. MexaHI/IKa JJIs1 OIIMCAHUA ABUXKCHUA TCJII B 3aBUCUMOCTH OT yCHOBI/Iﬁ KOHerTHBIX 3a1a4
UCIIONIB3YET pasHble usuueckue moodenu. lIpocTeifiieli MoOJeNbio SIBISETCS MaTepUHAIbHAs
TOYKa — Teno, oOJajaroIee Maccoi, pa3MepaMHu KOTOPOTO B JIAaHHOW 3a/lade MOKHO
npereOpeusb. [loHATHE MaTepuanbHOW TOYKM — aOCTPaKTHOE, HO €ro BBEACHHE OOJeryaeT
pellleHrne TpakTHYecKuX 3afad. Hampumep, u3yyas ABMKEHHE IUIAHET MO OpOUTaM BOKPYT
ComnHua, MOKHO IPHUHSTH X 32 MaTepUATIbHBIE TOUKHU.

[Tpon3BOIEHOE MAaKPOCKOTTMYECKOE TEJIO WJIM CHCTEMY TEJI MOKHO MBICICHHO pa3OUTh Ha
Masble B3aMMOJICHCTBYIOIINE MEXAy cOo00i YacTh, KaKaas M3 KOTOPBIX paccMaTpUBAETCs Kak



MaTepuaibHas Touka. Torga WM3ydeHHME ABM)KEHHs IPOM3BOJIBHOW CHCTEMBI TE€l CBOAMTCA K
U3YYCHHIO CHCTEMBbI MaTepPHAJIbHBIX TOYeK. B MeXaHMKe cHadana M3ydaroT JBUIKCHHE OIHOMU
MaTepUalbHOU TOYKH, a 3aT€M NEPEXOIAT K U3YUYCHHUIO IBUKCHUSA CUCTEMbI MATEPUAIIbHBIX TOYEK.

JIroboe  nBMXKEHME TBEpAOrO Tela MOXKHO MpPEACTaBUTh Kak  KOMOMHAIMIO
IIOCTYIATEJIBHOIO U BpamaTenbHoro AsuxeHui. IlocrynareabsHoe ABMKEHHE — 3TO JBHKEHHUE,
IIPU KOTOPOM JIt00ast mpsiMasi, ’KECTKO CBA3aHHAs C JBMOKYILUMCS TEJIOM, OCTAETCs NapajliesIbHOM
CBOEMY II€PBOHAYAIBLHOMY IIOJIOKEHHIO. BpamareibHoe ABHMKEHHME — OTO JBWXCHHE, IIpU
KOTOPOM BCE TOYKH TeJla JABMXKYTCS 110 OKPY>KHOCTSIM, LICHTPBI KOTOPBIX JIEKaT HAa OJHOM U TOU
e IIPSIMOM, Ha3bIBAEMOU O0ChI0 BPALLCHUS.

JIBuKeHME Ten MPOUCXOIUT B NPOCTPAHCTBE M BO BpeMeHM. [lodTomy uid onucaHus
JBIKCHUsS MaTEpUAJIbHOM TOYKM HAJN0 3HAaTb, B KAakKMX MECTax IIPOCTPAHCTBA 3Ta TOYKa
HaXOJWJIach U B KAKHE MOMEHTHI BPEMEHHU OHA ITPOXOIMIIA TO WM HHOE IIOJIOKEHUE.

[TonoxeHne MaTepUaIbHOM TOYKM OMPEIENSCTCS MO OTHOLIEHHIO K KaKOMY-ITHOO Jpyromy,
IIPOU3BOJIHO BBIOpAaHHOMY Telly, Ha3bIBAEMOMY TeJoM oTcyera. C HUM CBS3BIBAETCS CHCTeMa
0TCYeTa — COBOKYITHOCTb CHCTEMbI KOOPJIMHAT U YacOB, CBS3aHHBIX C TEJIOM OTcyeTa. B nekaproBoi
CHCTEME KOOP/IMHAT, UCIIOJIb3yeMOl HarboJiee 4acTo, MON0KEHHE TOUKH A B JAHHBIA MOMEHT BPEMEHU
[0 OTHOIICHUIO K 3TOM CHCTEME XapakTepU3yeTCs TpeMs KOOPAMHATAMU X, VU Z WIM PATUyCOM-
BEKTOPOM I, IPOBEJICHHBIM M3 HayaJla CUCTEMbI KOOPJMHAT B JIAaHHYIO TOUKY (puc. 1).

IIpn 1BM>KEHUM MAaTEpUaIbHOM TOYKHM €€ KOOPAMHATHI C TCYEHUEM BPEMEHU U3MEHSIOTCS.
B obmem ciiyyae ee ABMKEHHE ONpEIENsSeTCs CKAIAPHBIMM YPABHEHUSMH 3KBUBAJICHTHBIMU
BEKTOPHOMY ypaBHEHUIO I' = r(t).

VYpaBHeHUS (1.1)Ha3bIBalOTCSI KHHEMAaTHYeCKUMH YPABHCHHUSIMH JABUKCHHUS
MaTepHaJIbHON TOYKH.

Yucno He3aBUCHMBIX KOOPIMHAT, IOJHOCTBIO ONPEACIAIOIUX IOJ0XKEHUE TOYKH B
IIPOCTPAHCTBE, HA3bIBACTCSI YMCJIOM cTemeHell cBoOoabl. Ecin MaTepuanbHas TOouka cBOOOJHO
JIBMDKETCSI B IPOCTPAHCTBE, TO, KaK YK€ ObLJIO CKa3aHO, OHAa 00JIaJjaeT TpeMs CTENEeHSIMU CBOOOIbI
(KOOpAMHATHI X, y UZ); €CIIM OHA JIBUYKETCS [0 HEKOTOPOM MOBEPXHOCTH, TO — JABYMS CTEIEHIMU
CBOOO/IbI, €CTIM — BJ0JIb HEKOTOPOH JIMHUU, TO — OJIHOM CTENEHBIO CBOOOIBI.

Uckmouasi t B ypaBHeHusx (1.1) u momyduM ypaBHEHHE TpPACKTOPHUHM JBUKECHUS
MaTEpUaIbHOU TOYKH. TpaeKkTopusi IBMKCHHS MAaTEPUAIBbHON TOYKM — JIMHUSA, ONHCHIBacMast
3TOW TOYKOH B MpocTpaHCTBE. B 3aBUCHMOCTH OT (POPMBI TPAEKTOPUU ABHXKEHHE MOXKET OBIThH
MPSIMOJIMHENHBIM WJIM KPUBOJIMHEHWHBIM.

PaccmoTpuM nBMKEHHME MaTepUATbHOW TOYKH BJIOJIH TPOU3BOJIBHOW TpaeKTopuu (puc.2).
Otcuer BpeMEHM HaYHEM C MOMEHTA, KOI'/la TOUYKAa HaXOJWJIach B MOJIOKEHUH 4. J[nmuHa ydacTka
TPAeKTOpUU AB, TPOWJIEHHOr0 MaTepHAIbHOW TOYKOW C MOMEHTAa Hayajla OTCueTa BpPEMEHH,
Ha3bIBaeTCs [JIMHOM mytH As wu sBusiercs ckanaprou S(f).AS = AdyHKuMeil BpeMeHH:
Bexmop r=r-rAg, NpoBEAEHHBIN N3 HAYAIBHOTO ITOJIOKEHUS ABUKYILIEHCS TOUYKHU B IIOJIOXKEHHUE €€
B. JIaHHBII MOMEHT BpeMeHM (TpupallleHue paauyca-BeKTOpa TOYKM 3a paccMaTpUBaeMbIi
IIPOMEKYTOK BPEMEHH ), Ha3bIBACTCS NMepeMelieHueM.

[TonoO6HO TMOHATHIO TPaBUTALMOHHOM Macchl Tena B MexaHuke HploToHa, moHsTHE 3apsaa B
NEKTPOAMHAMUKE SBJIAECTCS IEPBUUHBIM, OCHOBHBIM ITOHATHEM.

2. dnekmpuueckuii 3apa0 — IT0 (PU3NUYECKasA BEJMUYMHA, XaPAKTEPU3YIOLIasi CBOHCTBO
YACTHI WIH TeJI BCTYNATh B 3J1eKTPOMATHUTHbIE CHJIOBbIC B3AUMOICHCTBHUS.

DNeKTpUYeCKHid 3apsi] 00BIYHO 0003HavYaeTcss OykBamu ( win Q.

COBOKYIHOCTh BCEX H3BECTHBIX HKCHEPUMEHTANBHBIX (AaKTOB TIO3BOJIAET CJENATh
CJIEIYIOILME BBIBOJIBI:

. CymectByer [1Ba poja JJIEKTPUUECKHUX  3apsA]0B, YCIOBHO  Ha3BaHHBIX
MOJIOKUTETIbHBIMU U OTPHUIIATEIbHBIMU.
. 3apsabl MOTYT HepefaBaThesl (HarpuMep, NMPH HEMOCPEACTBEHHOM KOHTAKTe) OT

OJIHOTO Tela K apyroMy. B oTiauume oT Macchl Tena JJIEKTPUYECKUM 3apsii He SBISETCS
HEOTHEMJIEMOU XapaKTEPUCTUKON NaHHOTO Tena. OQHO U TO ke TEJO B PAa3HBIX YCIOBHIX MOXKET
WMETh Pa3HbIN 3aps/l.



. OnHOMMEHHBIE 3apsIbl OTTATKUBAIOTCS, PA3HOMMEHHBIE — IPUTATHBAIOTCS. B 3TOM
TaKKe MPOSABIAETCA NMPUHUMUIINAIBHOE OTIMYME SJIEKTPOMArHUTHBIX CHJI OT T'PaBUTALMOHHBIX.
['paBuTanIMOHHBIEC CUJIBI BCET/IA SBIISIOTCS CUIIAMH MPUTSKSHHUSL.

OguuM U3  (QyHIAMEHTAJIbHBIX 3aKOHOB MPHUPOABI  SBJISETCS  AKCIEPUMEHTAIBHO
YCTaHOBJICHHBIN 3AKOH COXPAHEHUA )JIEKMPUUECKO20 3apAaod.

B u3oampoBaHHOH cucTeMe ajirefpamuyeckasi cymMMa 3apsiioB BceX TeJ OCTaercsi
MOCTOSIHHOM:

g1+ Q2 +Qs+ ... +q, = const.

3aK0H COXpaHEHUs JEKTPUUYECKOTO 3apsiia YTBEPKIAAET, YTO B 3aMKHYTOU CUCTEME TEJl HE
MOTYT Ha0JII0AaThCs MIPOLIECCH POXKACHUS UM HCUE3HOBEHUS 3apsAA0B TOJIBKO OJTHOTO 3HAKA.

Ha ocHoBanuu MHOTOYHMCIEHHBIX ONBITOB KyIOH yCTaHOBMII CIEAYIOMIMI 3aKOH:

Cusbl  B3aMMOJCHCTBHS HENOABMKHBIX 3apsi/ioB  INPAMO NPONOPUHOHAIbHBI
NPOM3BeeHUI0 MOJYyJiell 3apsiioB M 00pPaTHO NMPONOPLHMOHAJBHBI KBAJAPaTy PaCCTOSIHUSA
MeK1y HUMU

|fi'1| : |ﬁi'g|
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Fi=-F,
Cwiibl B3aMMOJICUCTBUSl TOJUYMHAIOTCS TpeTbeMy 3akoHy HbroToHa: Onu
SIBJSIOTCA CWJIAMH OTTAJIKMBAHUS IIPU OJMHAKOBBIX 3HAKaX 3apsAJIOB U CHJIAMU NPUTSIKEHUS IIpU
pasnbix 3Hakax (puc. 1.1.3). BaumonelicTBre HEOABUKHBIX AIEKTPUUECKUX 3aPsII0B HA3bIBAIOT
INEKMPOCMAMUYECKUM WIA K)JIOHO6CKUM B3aUMOJCHCTBHEM. Pa3nen 3IeKTpoAMHaMUKH,
M3YyYarollluii KyJOHOBCKOE B3aMMOJIEHCTBHE, HA3bIBAIOT 21€KMPOCH AMUKOIL.
3akoH KynoHa cnpaBe/yiuB JUIsl TOUEUHBIX 3apsbKeHHbIX Tell. [IpakTtuuecku 3akoH Kynona
XOPOLIO BBIMOJIHSETCS, €CJIM Pa3Mephl 3apsHKEHHBIX TEJI MHOTO MEHBIIE PACCTOSTHUS MEXKIY HUMH.
Koaddunuent mponopruroHansHocTH K B 3akoHe KyltoHa 3aBHCHT OT BBIOOpA CHCTEMBI
enunull. B Mexaynaponnoii cucreme CU 3a equnuiy 3apsiia npusaT KyJaoH (Ki).
Kynon — 310 3apsin, npoxoAsaimuii 3a 1 ¢ yepes nonepeyHoe ceueHrne NpoBOAHMKA MPU CHIIE
toka 1 A. Eqununa cunel Toka (amvriep) B CU sBnsieTcs Hapsay ¢ eIMHULIAMU JUTMHBI, BpEMEHH U
MacChl OCHOBHOM eJMHHIIECH M3MEepPeHHUs.
Kosddunuenr Kk B cucreme CU 00bIYHO 3aMUCHIBAIOT B BHIC:

1

41'|:ED

k

_13 En
g, = 68,8510 —"
H-m
I'me — 2/1eKmpu4ecKan NOCMOAHHAA.
B cucreme CH anemeHTapHBIN 3aps]l € paBeH:

e=1,602177-10 ¥ K1~ 1,6-10"° K.

OnbIT MOKa3bIBa€T, YTO CHJIBI KYJIOHOBCKOTO B3aUMOJEHCTBUSA TMOJUUHSIIOTCS [IPUHIINITY
CYNEPIO3UIIUH.
Ecan 3apsizkeHHOe TeJi0 B3aHMMOJEHCTBYET OJJHOBPEMEHHO € HECKOJbKHUMM 3apsiKeHHbIMU
TeJJaMH, TO Pe3yJbTHPYWINAs CWJIA, JACHCTBYIOUIAA HA JaHHOE TeJ0, PAaBHA BEKTOPHOM
CyMMe CHJI, 1efiCTBYIOIIMX HA 3TO TEJIO CO CTOPOHBI BCeX APYIrUX 3apssKeHHbIX TeJl.

3. IlepBbie mpsiMble 3KCIEPUMEHTHI MO HCCIEIOBAHUIO BHYTPEHHEH CTPYKTYphl aTOMOB
ObLTH BBITIOJHEHBI . Pesepdopiom u ero corpyaaukamu J. Mapcaenom u X. [ eiirepom B 1909—
1911 romax. Pesepdopa mpemioxun NpUMEHHTh 30HIMPOBAHHE aTOMa C TMOMOIIBIO (-H4aCTHII,
KOTOpBIE BO3HUKAIOT TMPU PATMOAKTUBHOM pAaCIajie paausi U HEKOTOPBIX APYIHMX 3JIEMEHTOB.
Macca oa-uactur] npubmusutenbHo B 7300 pa3 Ooubllie Macchl 3JIEKTPOHA, a TMOJIOXKHUTEIbHBIN
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3apsi]] paBeH YIBOCHHOMY JJIEMEHTapHOMY 3apsny. B cBoux ombitax Pesepdopn mcmonb3oBan o-
YaCTUIBI C KUHETHYECKOW JHEeprueil okoso 5 MaB (CKOpocTh TakuX 4YacTHI[ OYEHb BEJIMKA —
nopsiKa 10" M/c, HO BCe e 3HAYUTEIBHO MCHBIIIE CKOPOCTHU CBETA). 0-YACTHUIIBI — ITO MOJTHOCTHIO
WOHU3MPOBaHHbIE aToMbl renus. OHM Obut  OTKPBITHL Pesepdopmom B 1899 ronmy mnpum
W3YYCHHH SIBJICHIS DAJIMOAKTUBHOCTH. DTHMH dYacTUllaMu Pesepdopa 6oMOapaupoBan aToOMBI
TSDKENBIX AJIEMEHTOB (30JI0TO, cepebpo, Meab U 1p.). DIEKTPOHbI, BXOJAIINE B COCTaB aTOMOB,
BCJICJICTBHE MaJIOM Macchbl HE MOTYT 3aMETHO U3MEHHUTh TPACKTOPUIO O-dacTullbl. Paccesnue, To
€CThb HM3MEHEHUE HaIpaBJICHUS JBUKCHHS (-YACTHI], MOXET BBbI3BaTh TOJIBKO TsDKENast
MOJIOKHUTEIIFHO 3apsiKeHHAs yacTh aroma. CxeMma ombiTa Pesepdopaa mpencrasiena Ha puc. 2.

Pucynok 2. Cxema omsita Pezepdopna o paccesauto a-dactui. K —
CBHHLIOBBII KOHTEHHEP C paJlOaKTUBHBIM BEIIECTBOM, D — IKpaH,
MOKPBITHINA CEpHUCTHIM IUHKOM, @ — 3010Tast Qonbra, M —
MHUKPOCKOIT

OT paauoakTUBHOTO HCTOYHHUKA, 3AKJIIOUEHHOTO B CBUHIIOBBIA KOHTEMHEp, O-YaCTHILIbI
HaNpaBJUTUCh HA TOHKYIO METaUIM4ecKyro (osbry. PaccessHHbIe YyacTHIBI MONMajaay Ha 3KpaH,
MOKPBITBIA CIIOEM KPUCTAJUIOB CyNlb(pHAa IIUHKA, CIOCOOHBIX CBETHTHCS MOJ ylapamMH OBICTPBIX
3apspKeHHBIX YacTll. CUMHTWUISILKMN (BCHBIIIKHM) HA HKpaHe HAOIIOAAIUCh I71a30M C MOMOILBIO
MUKpockora. Habmonenns paccestHHbIX o-uacTull B onbiTe Pesepdopaa MoxkHO OBLIIO TPOBOIUTH
0] PA3JIMYHBIMU YIJIAMU () K TIEpBOHAYAJIbHOMY HAIPABICHMIO MydkKa. bbuto 0OHapyXeHo, 4To
OOJIBIIMHCTBO 0O-YaCTHI] IMPOXOAUT 4Yepe3 TOHKHUI CJIOM MeTaijia, IPAaKTUYECKH HE HCIBIThIBas
oTkJoHeHUs. OpHako HeOosblIas YacTh 4YacTULl OTKJIOHSETCd Ha 3HAUYUTENIbHBIE YIJIBI,
npesbimatomue 30°. OdeHb peakue 0-4acTUlbl (MPUOIU3UTENBHO OJIHA Ha JECSITh ThICAY)
UCTBITHIBAIM OTKJIOHEHHUE Ha Yriibl, Omu3kue K 180°.

OTOT pe3yiabTaT ObUI COBEPILIEHHO HEOXUAAHHBIM Jaxke st Pesepdopna. Ero
MPEJCTaBICHUS HaxOoAujabcm B PE3KOM IMPOTHUBOPEUMH C MOJENbI0 aromMa ToMCOHa, COriacHo
KOTOpPOM TOJOXUTENbHBIM 3aps pacmnpeneneH 1o BceMy o0Obemy aroma. Ilpu Takom
pacrpeseseHnn TOJOXKHUTEIbHbBIM 3apsiJi HE MOXET CO3/1aTh CHJIBHOE JJIEKTPUYECKOE IIOJIE,
CIOCOOHOE OTOPOCHUTH 0-4ACTHUIIBI Ha3aJl. DJIEKTPUUECKOE 110JI€ OJHOPOIHOTO 3apsKEHHOTO I1apa
MaKCHUMaJIbHO Ha €ro MOBEPXHOCTU M YOBbIBaeT A0 HYNA MO Mepe MpUOIMKEHHS K LEHTPY Iapa.
Eciu Obl pamumyc mapa, B KOTOPOM COCPEJOTOYEH BECh IOJIOKUTEIbHBIA 3aps]l aroma,
YMEHBIIWICS BN pa3, TO MakCHUMajbHasi CWJIa OTTAJKHBaHMs, JIEHCTBYIOIIAas Ha O-4acTHILY,
noszaxony Kyimona Bospocma ObI B N?pa3. CIIeIOBATENBHO, IPH  TOCTATOYHO OOJIBIIOM
3HA4YeHUHU N O-4aCTUIBI MOTJIM Obl UCHBITATh paccesHue Ha OOJbIIME YIIIbl BILIOTH A0 180°. OTH
cooOpaxkeHusi mpuBenn Peseppopaa K BBIBOAY, YTO aTOM IIOYTHM MYCTOM, U BECh €ro
MIOJIOKUTETBHBIN  3apsA]l COCPEAOTOYeH B MajoM o0beMe. OTy dacTh aroma Pesepdopa
Ha3BaJl amomMHubiM A0pom. Tak BO3HMKIA A0epHas modens aToma. Puc. 3 wmmumroctpupyer
paccesiHue o-yacTHibl B aroMe TomcoHa u B atome Pesepdopra.
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Pucynok 3.
Paccestnne a-gacTuirsl B arome Tomcona (a) u B atome Pezepdopaa (b)

Takum o0OpazomM, ombiTel Pesepdopsia u ero COTpyIHUKOB MPHUBEIU K BBIBOIY, YTO B IIGHTPE
aToMa HaXxOAUTCS TUIOTHOE TIOJIOKHUTENBHO 3apsDKEHHOE SIPO, THaMeTp KOTOporo He mpesbimaet 10°
Y_10™ m. Dro spo 3armmaer Tonbko 107 yacTh MOTHOro 0GBEMa aTOMA, HO COICPKHUT BECh
MOJIOKUTENBHBIN 3apsia U He MeHee 99,95 % ero maccel. BelecTBy, cocTaBisomeMy siipo aroma,
CIIEI0BAIO TPUIIACAT KONOCCAIBHYIO IUIOTHOCTB Topsiaka p =~ 10™ r/em®. 3apsia sapa HoibkeH GbITh
paBeH CyMMapHOMY 3apsiy BCEX 3JIEKTPOHOB, BXOJIIMX B COCTaB aToMa. BIOCIENCTBUM yHaloCh
YCTaHOBUTbB, YTO €CJIM 3apsil 3JICKTPOHA MPHHATH 32 CMHUILY, TO 3apsl Spa B TOYHOCTH PaBEH
HOMepY JTAaHHOTO dJIeMeHTa B Tabnuie MeHzeneesa.

PanukanbHble BBIBOJBI O CTPOCHHMM aToMa, CJIEJOBaBIIME W3 ONBITOB Pesepdopna,
3aCTaBISUTM MHOTHX YYCHBIX COMHEBATHCS B UX CIPaBEIMBOCTH. He OBLT UCKIIOYCHHEM H CaM
Pesepdopn, onyOnukoBaBIIMii pe3ynbTaThl CBOMX HcciaenoBanuil Toapko B 1911 r. yepes nBa roga
MOCJIC BBIMIOJIHEHUS TEPBBIX JKCHEPUMEHTOB. OmuUpasch Ha KIACCHYECKHE MPEICTABICHHUS O
IBUKEHUH MUKpodacTull, Pesepdopa npennoxun naanemapuyro mooens amoma. CoriacHo 3Toi
MOJICNIM, B IIEHTPE aTOMa pacIoyiaraeTcsl IOJIOKUTEIFHO 3apsDKEHHOE SIp0, B KOTOPOM
COCpeIOTOYCHAa TOYTH BCS Macca aTtoMa. ATOM B IeJOM HeWTpaneH. Bokpyr sapa, momoOHO
MJIaHeTaM, O] ACHCTBMEM KYJIOHOBCKUX CHJI CO CTOPOHBI siipa BPAIAtOTCs AJIEKTPOHBI (puc. 4).
HaxoauThcsi B COCTOSIHMM TIOKOSI 3JICKTPOHBI HE MOT'YT, TaK KaK OHH yIaiu Obl Ha SPO.
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Pucynok 4.
[MnanerapHas Mojens aroma Pesepdopna. [TokazaHbl KpyroBbie OpOUTHI
YEeTBIPEX JEKTPOHOB

[InanerapHast Monenb aToma, MpeasiokeHHas Pesepdopmom, HECOMHEHHO SBUJIACh
KPYIIHBIM IIIaroM BIIepe]l B Pa3BUTUHU 3HAHUH O CTPOCHHUH aToMa.

Kpumepuu U WKaila oueéHKu 3a ycmeui omeem Ha 3aueme



1.. Ouenka «3aumeno» CTaBUTCS CTYAEHTY 3a IpPaBWIbHBIM OTBET Ha Bompoc. OTBeT
CTyJI€HTa Ha BONPOC [JOJDKEH COJAepKaTb 4YeTKHe (POPMYIUPOBKHM BCEX OIpENeNeHull,
HETMOCPEJCTBEHHO KAacaroIlUXCs YKa3aHHOTO BOINPOCA, TMOATBEPXKIATHCS  (HaKTHUCCKUMHU
npuMepamu. Takoil OTBET JOHKEH MPOJAEMOHCTPUPOBATh 3HAHUE CTYIAEHTOM MaTepualia JEKIHUN U
6a30Boro yueOHuKa. J[omycKaeTcs HEMOIHbIM OTBET 10 OJJHOMY U3 JOMOJHUTEIBHBIX BOIIPOCOB.

4.0ueHKka «He3aumeHno» CTaBUTCS CTYAEHTY 3a HENpPaBWIbHBI OTBET Ha BOIPOC
nperiofasarenst win Ounera ymbo ero orcyrcrsue. OTBET CTYJIEHTa Ha BOIPOC, B 3TOM CIydae,
COZIEPKUT HENPaBUIIbHBIE (POPMYIIMPOBKHA OCHOBHBIX OIPE/IENICHUH, IPSIMO OTHOCAIIMXCS K BOIIPOCY,
WM CTY/IEHT BOOOIIIE HE MOKET MX JIaTh, KaK M MMOATBEPAUTH CBOW OTBET (PAKTHUECKUMU TPUMEPAMH.
Takolf OTBET AEMOHCTpUpPYET HE3HAHME CTYIEHTOM MaTepuana JIeKUUH, 0a30Boro y4deOHHMKA U
JONIOJIHUTENBHON nmTepaTypbl. OLEHKAa «He3aumeHo» CTAaBUTCA TAKXKE CTYIEHTY, CIIMCABLIEMY
OTBETHI HA BOIIPOCHI U YUTAIOIIEMY 3TH OTBETHI 3K3aMEHATOpPy, HE OTPBIBAsICh OT TEKCTa, B CIIydae,
€CJIM OH HE MOKET OOBSCHUTH WM YTOYHUTD, IPOYUTAHHBINA TAKMM 00pa3oM MaTepHal.

8.3. Kpurepuu onennBanusi ypoBHs1 cOPMHPOBAHHOCTH KOMIIETEHIIHI

Onenka pe3ynpTaToB OOydYeHHs 1O AUCUUIUIMHE B (opMmMe YpOBHA C(HOPMUPOBAHHOCTH
KOMITOHEHTOB 3HaTh, YMETb, BIAJCTh 3asBJICHHBIX JUCHUIUIMHAPHBIX KOMIICTCHIMH MTPOBOJUTCS
110 4-x OAJIILHOM IIKaje OIIEHWBAHUS ITyTEM BBIOOPOYHOTO KOHTPOJISI BO BpEMsI SK3aMEHa.

[Ipu omeHke YpoBHA C(HOPMUPOBAHHOCTH IMCHHUILIMHAPHBIX KOMIICTEHIMHA B paMKax
BBIOOPOYHOTO KOHTPOJSL MPH HK3aMEHE CYMTACTCS, YTO IOJy4YeHHAas OLEHKAa 3a KOMITOHEHT
npoBepsieMoll B OmiieTe MUCHUIUTMHAPHOW KOMIETEHIMH 0000IIaeTcs Ha COOTBETCTBYIOIMIMI
KOMIIOHEHT BCEeX JUCHMUIUIMHAPHBIX KOMIICTCHUWH, (OPMHUPYEMBIX B paMKax JTaHHOU
JHMCIUTIIHHBL.

IlIxana oueHUBaHUs HK3aMEHa

Pesynbrar YpoBEHBb OCBOCHHS Kputepun onennBanus
KOMITIETEHIIUM
«3aYTEHO» MTOPOTOBBIN OtBer 0oOyuaromerocst Ha BOIPOC MOMKET ObITb HE IOJIHBIM,
YpOBEHB coJepxarb HeueTkue (popmynupoBku onpexneieHuil. OH HU B

KOEM CJlydyae He€ JOJDKEH 3a4MThIBAaThCS JOCIOBHO. Takoi
OTBET JICMOHCTPUPYET 3HAHHE OOYYAIOUIUMCS  TOJBKO
Marepuana jJekunid. OLeHKa «3aumeno) BbICTABISIETCS TOJIBKO
MpU NPaBUJIbHBIX, HO HEMOJIHBIX, YACTUYHBIX OTBETaX Ha BCE
OCHOBHBIE BOIIPOCHI. JlOIyCKaeTcsl HENpaBUIIbHBIM OTBET IO
OJIHOMY U3 JOIOJHHUTEIbHBIX BOIIPOCOB.

«HE3aYTECHO» MUHHUMAaJIbHBIA OtBer oOydaromierocss Ha BOIPOC COIECPKHUT HEMPABUIIbHBIC
YPOBEHb HE Ha3BaHUA (U3MYECKUX BEIWYMH M TEPMUHOIOTHH. Takoi
JIOCTUTHYT OTBET JAEMOHCTPUPYET He3HaHHe OOydJaloluMCs MaTepuaia

JIEKIHi, 0a30BOT0 YUeOHHUKA U JIOMOJHUTEILHON JINTEPATYPHI.
OneHKa «He3aumeno» CTABUTCS TaKkkKe OO0ydaroleMmycs,
CIIMCaBIIEMY OTBETHI Ha BOIIPOCHI U YHUTAIOUIEMY 3THU OTBCTLI
9K3aMEHATOPY, HE OTPBIBASACH OT TEKCTA, B CIy4ae €ClIu OH He
MOXET OOBSCHUTh WIH YTOYHUTH, NPOYUTAHHBIA TaKUM
00pa3oM MaTepHual.

8.4 Meroanueckue mMaTepualibl, ONpeAe/IsIOIMe NPouelypbl OLCHUBAHUS 3HAHMM,
YMEHHi, HABBIKOB M ONbITa ACATEJbHOCTH, XaPaKTePHU3YOIIMX JTanbl (popmMupoOBaHUA
KOMIIeTeHIH I

Onenka 3HaHMH, YMEHHMH, HaBBIKOB, XapakTepHusyiollas dTanbl (OPMHPOBAHUS
KOMITETEHIMIM 10 JHUCHUIUIMHE «(PHU3UKa» MPOBOIUTCA B GopMe TeKylled U MPOMEKXYTOUHOU
aTTecTalluu.

KoHTposb TekyIei ycreBaeMOCTH 00YJarONUXCsl — TEKYIas aTTeCTaIusl — MPOBOAUTCS B
XOJIe CEeMECTpa C IIeJIbI0 OINpPEeSICHUs] YPOBHS YCBOEHHs CTYACHTOB 3HaHUH; (HOpMUPOBaHUS Y
HUX YMEHUH U HaBBIKOB; CBOEBPEMEHHOIO BBISIBICHUS IMpENoJaBaTelieM HEIOCTaTKOB B




MOATOTOBKE OOYYAIOMIUXCS © TPHHITHS HEOOXOIUMBIX Mep TI0 €€ KOPPEKTUPOBKE;
COBEPIIICHCTBOBAHUIO METOJIUKH OOYYCHHMsI; OpraHU3aluu ydyeOHOW paboThl MW OKa3aHUs
00y4aromuMcst MHAUBUIYaIbHOHN MTOMOIIIH.

K koHTpomo Tekyiiel ycrieBaeMOCTH OTHOCSTCSI MPOBEpKa 3HAHWUM, YMEHUN U HaBBIKOB
o0yJaronuxcsi:

® Ha 3aHATHAX (OMpoc, codece0BaHue);

® 110 pe3yabTaTaM MPOBEPKU Ka4eCTBA KOHCIEKTOB JIEKIIMIA U MHBIX MaTEPUAJIOB;

® [0 pe3ylbTaTaM OTYeTa CTYIEHTOB B XOA€ HHIUBUAYAJbHOW KOHCYJIbTAIlUU
npenojaBaTens, MNPOBOJUMOM B 4Yachl  CaMOIOATOTOBKH, IO  HMMEIOUIMMCS
3aJI0JKEHHOCTSIM.

KoHTposb 32 BBINOIHEHHEM CTYCHTOB KKI0TO BU/Ia PA0OT MOYKET OCYIIECTBISTHCS TIO3TAITHO
U CIYXHUT OCHOBaHMEM JUIi NpEeIBapUTENLHOM arTecTamuu Mo aucuuivivHe. [Ipomexyrounas
arTecTalys 1Mo JUCHMIUIMHE TPOBOJUTCS C LETBIO BBISBICHUSI COOTBETCTBHS YPOBHS TEOPETHUECKHX
3HAHWMH, MIPAKTUYECKMX YMEHHUH W HaBBIKOB 10 auciuiuiae TpedoBaHmsM OI'OC mo HarpaBieHHIO
MOATOTOBKM B (hopMe 3K3aMeHa. 3adeT MPOBOIMTCS IOCIE 3aBEPUICHHS W3y4YeHUS AMCLUIUIMHBI B
obbeme paboueii yueOHo# nporpammbl. Dopma npoBeieHHs 3a4eTa onperessiercs Kadenpoii (YCTHbIN
— 1o OwmIreram, JIOo TmyTeM coOeceIoBaHusI TI0 BOIIPOCaM; MTUCbMEHHas paboTa, TeCTUPOBAHKE H JIP.).
OrieHka No pe3ysibTaTaM 3a4yeTa — «3aUTeHO» U «HE 3aYTEHOY.

Bce BHIOBI TEKyIIero KOHTPOJIS OCYHIECTBISIFOTCS JIAOOPATOPHBIX M MPAKTUYECKHX
3anaTusx. Kaxnas ¢dopMa KOHTpoOJis MO JTUCHHUIUIMHE BKJIIOYaeT B ceOS TEOpeTUYecKHe
BOTIPOCHI, TIO3BOJIAIONINE OLIEHUTh YPOBEHb OCBOCHHSI O0YYAIOIIUMHICS 3HAHUIA U TIPAKTHIECKUE
3a/laHusl, BBIABISIONIME CTENEHb CQOPMUPOBAHHOCTH yMEHUW u HaBbIKOB. IIpouenypa
OLICHUBAHMSI KOMIIETEHIMI, 00yJaroInuXcsi OCHOBaHA Ha CJIEIYIOIUX CTaHIapTax:

1. IleproaruHOCTH MPOBEICHUS OLICHKH (HA KaXJI0M 3aHSTUH).

2.MHOTrOCTYNEHYaTOCTh: OLIEHKa (KaK MperojaBaTeseM, Tak U 00y4JaroluMUCS TPYIIIbI) U
caMoOIleHKa O00ydaromierocs, OOCYXJEeHHUE pe3yJlbTaTOB U KOMIUJIEKCA MEp MO YCTPaHEHHUIO
HE/IOCTATKOB.

3.EquHCTBO HMCMONB3yeMOl TEXHOJOTHH i BCEX OOYy4aroUIMXCs, BBIOJHEHUE YCIOBUM
COIMTOCTaBUMOCTH PE3YIBTATOB OICHUBAHUSI.

4. CoOmroieHue Mocye10BaTeIbHOCTH MPOBEICHHsI OLIEHKU: MPETYCMOTPEHO, YTO Pa3BUTHE
KOMIIETEHIMI HJIET 110 BO3PACTAHUIO UX YPOBHEH CIIO)KHOCTH, & OIIEHOYHBIE CPEICTBA HAa KAXKIOM
JTare yYUTHIBAIOT 3TO BO3paCTaHUE.

Kparkasi xapakTepucTHKa IpoIeTyphl peaTn3ainui TeKYIIEero KOHTPOJIS U MPOMEKYTOTHOM
aTTecTalluy MO JUCIHUILTUHE 7S OLIEHKH KOMITETEHIINI 00yJaromuXxcs MpeAcTaBlieHa B Ta0IHIIe:

No HaumenoBanue [IpencraBnenue
Kpatkas xapakTepucTiKa Mpoueaypsl OIleHUBaHUS
/T OIICHOYHOTO N OIIEHOYHOTO
KOMIIETCHITHIA
CpeJcTBa cpencTBa B OHJE
1 YeTHBI onpoc, VYCTHBIIE Onpoc 10 OCHOBHBIM TEpMHMHaM MOXeT | Borpocsl 1o
co0eceoBaHUe MPOBOJIMTECS B HAYaJIe/KOHIIC JICKIIMOHHOIO WIM | TeMaM/pasjienaM

J1abopaTopHOro 3aHATHs B TedeHue 15-20 MuH. YCTHBIN | TUCIUILTAHBI
OIPOC U COOECeI0BaHKE MPOBOUTCS B TCUCHHE BCETO
J1a0OPaTOPHOI'0 3aHSATHS 10 TEME PaOOTHI

2 3auer IIpoBoauTcst B 3afaHHBIA CPOK, corjacHo rpaguky | [Ipumep Ounera
yuebHoro mpouecca. Ilpu BBICTaBICHHMH OLIEHOK
YYUTBHIBAETCS YpOBEHB MPHOOPETEHHBIX
KOMITETCHIINHA 00yJaromierocs.
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