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1 Menu u3aaa4u H3yYeHUs] THCITATITHHBI
1.1 eab THCHUIIMHBI

Llenbt0 OCBOCHHS JMCIUILUIMHBI SBJISCTCS M3y4eHUE (DyHIaMEHTaIbHBIX (U3NYECKHX 3aKOHOB,
TEOpPHIl, METOMOB KJIACCHYECKOW W COBpPEMEHHOW (U3UKH; (OPMHUPOBAHUE HAYYHOTO
MHUPOBO33pEHUS; POPMHUPOBAHUE HABBIKOB BIIJICHUSI OCHOBHBIMHU IIPHEMaMU M METO/IaMU PEIICHHSI
NPUKIAJAHBIX TpoOJieM; (QOpPMHPOBaHWE HABBIKOB TIPOBEICHHUS  HAYYHBIX HCCIICIOBAHHIA,
O3HAKOMJICHHE C COBPEMEHHOW HAYYHOH ammaparypoii; 03HAaKOMJICHHE C UCTOpUEH (QH3UKU U ee
pa3BUTHEM, a TAaKXKE C OCHOBHBIMH HANPABJICHUSMHU W TEHACHIUSMH Pa3BUTHS COBPEMECHHOM
bu3ukH.

1.2 3agaum IMCHUILIMHBI

OcHOBHBIE 337]a4ll OCBOEHUS AUCLUIUINHBIL
000OIINTE U CHCTEMATU3UPOBATH 3HAHUS T10:
— COBPEMEHHBIM IPEACTaBICHUSIM 00 (PU3NYECKUX TEOPHAX M MX NPUMEHEHHHU IS
aHaJM3a M OTMMCAaHUS SKCIIEPUMEHTAIBHBIX JaHHBIX;
— OCHOBHBIM 3aKOHaM, HJESIM M TPUHIMIIAM MEXaHUKH, MOJEKYJSPHOW (PHU3HKH,
AJIEKTPOMAarHeTH3Ma, ONTUKU U KBAaHTOBOH (PU3HKHU; — Hayuumo:
— DKCIIEPUMEHTAJIBHBIM U TEOPETHYECKUM OCHOBaM (pH3HKH;
— C HAYYHOH TOYKH 3PEHHUSI OCMBICIMBATh U MHTEPIPETHPOBATH OCHOBHBIC PE3yJIbTATHI
O0MO(U3NIECKUX IKCTIEPUMEHTOB;
— NPUMEHATH OJyUYSHHbIEC 3HAHUS JJ1s IPaBUIIbHOW MHTEPIIPETAllil OCHOBHBIX SIBJICHUN
buzuky;
— MCII0JIb30BaTh MOJIyYE€HHbIE 3HAHUS B PA3IMUHBIX 00JaCTAX (PU3NUECKON HayKN UTEXHUKH; —
cghopmuposamy:
— HaBBIKH NIPUMEHEHHUSI OCHOBHBIX METOOB (PH3MKO-MATEeMaTHUECKOTO aHaIN3a IS
peleHHs] KOHKPETHBIX 3a1au (PU3UKY;
— YMEHHE C MTOMOIIBIO a/IeKBATHBIX METOJOB OLIEHUBATH TOYHOCTh U MOTPELIHOCTh
TEOPETUYECKUX PACYETOB M HKCIICPUMEHTAIBHBIX H3MEPEHHIA;
— yYMEHHUE aHAJTM3UPOBATh GU3NUECKUI CMBICT TOJIYYEHHBIX PE3YJIbTATOB.

1.3 MecTo iMcHUIINHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTebHOIi MPorpaMMbl

Hucuumnuaa b1.0.19 «®usukay» Bxoaut B 610k b1 Jucrummael (Moaynu), bazoByto wacte b1.0
y4eOHOro IJIaHa.

JluciumnianHa JIOTHYECKH W COACPIKATETHbHO-METOJUYECKHA CBSI3aHA C JIUCHIMIUIMHAMH MOJYJICH
«MaremaTukay, «Xumus». {151 0CBOCHUS JaHHOW MUCIUIUIMHBI HEOOXOIUMO BIa/IETh METOJIaMHU
MaTeMaTUYeCKOr0 aHaiW3a, pEIICHHEeM aireOpandecKuX  ypaBHEHHWH; 3HAaTh OCHOBHBIC
(¢u3nyuecKrue 3aKOHBI, YMETh NMPUMEHSATh MaTeMaTHYeCKHEe METOIbl M (hM3UUECKHE 3aKOHBI s
pereHus MpakTHIeCKUX 3a/1ad.

B pesynbTaTe n3yueHus HaCTOSIIEH JUCIUIUIMHBI CTYIEHTHI TOJKHBI TOTYYUTh 3HAHUS, UMEIOIINE
HE TOJBKO CaMOCTOSTEIbHOE 3Ha4deHHe, HO U olecreduBaromve 0a30BYH MOJATOTOBKY JUIf
YCBOGHHUS TUCIUIUIMH 0a30BOW M BapuaTHBHOW yacteid Onoka 1 «Jlucrumimuel (MOIynn)»
y4e0HOro IJIaHa.



1.4 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHNPYEMbIMH PpPe3y/IbTAaTaAMH OCBOCHHSI 00pa3oBaTebHOM

NPOrpaMmblI

W3yyenne nanHOM y4eOHON AMCUMILIMHBI HaIpaBlieHO Ha (QOPMHUPOBAHHE y OOydaroOLIUXCA

CIIeTYIOIUX 001IenpodeccHoOHATBHBIX U TpodeccnoHanbHbIx Komnerenmmii: OITK-3.

TCXHOJIOTNH

HAayYHBbIX 3aa4;

I1.11. Nunexc |Copepkanue B pe3ynbTare n3yueHust yueOHOM AUCIUITITUHBI
KOMIIETEHI! [KOMIIETEHIIUH 00ydJaromuecs JOKHBI
- i
(1 e€ vacTn) 3HATH yMeTh Biajersb
NOIIK 3.1 [Mmeer COBPEMEHHBIE [IPUMEHSITh METOaMU
MMpCACTaBJICHUEC O [pe/CTaBICHUS 0 [MOJTYYCHHBIC MPOBCACHUSA
COBPEMEHHBIX . SHAHUS TSt
p CBOCTBAX _ APl pusnyeckux
HAIPABIICHUSAX PAaBUIIbHOI - BAHMI
(U3HUKY, XUMHUH U CTPYKTYPC UHTEPIT cerienona
’ pripeTanuu 1 U3MEPEHMI;
HayK o 3emIe, (przraecKux OCHOBHBIX LKA ’
AKTYaJIbHBIX O6T>CKTOB, (i)I/I3I/ILIeCKI/IX DHMEHEHIS
npobiemax SIBJICHU; p
OCHOBHBIE 3aKOHHBI, OCHOBHBIX
OMOJIOrMYEeCKUX HayK
1 TICPCIIEKTHBAX MACH H TIPHHIHIIBL MCTOAOB
MEXKIUCITUIIMHAPHEL pusnku,  meTozpI (buzuko-
X MCCIIEIOBAHUN (hu3HuKo- MaTeMaTU4YECK
MaTeMaTU4eCKOro Ooro  anaimmsa
MOJIETTUPOBAHUS 1 UL pEIICHAS
€CTECTBEHHO-
TEOPETUIECKOTO
HAYYHBIX
MCCIe0BaHUs
B 3ajady;
SIBICHUH (PU3UKH
MOIIK 3.2  [Mcmonb3yet B - DKCIIepHMe MPUMEHSITh - HaBBIKaMU
Npo(eCcCHOHANBHON  [HTaIbLHbIE COOTBETCTBYIOIINE [PUMEHEHUS
ACATCIIBHOCTH METOABLI U3YYECHUS | METObI TOJIy4YE€HHBIX
HABBIKH IPOBEJICHAS |(hi3pdecKiX MIPOBEICHUS TEOPETHYECKU
piabop ATOPHbIX ABIICHUH ¥ | hu3HIECKHX X 3HAHWM [T
MCCIIeI0BaHU I .
’1 ’ MPOIIECCOB MCCIeNI0BAHUA U hererms
BPEMEHHBI
COBPCMEHHDIC - IPHHIMITEI M3MepeHHiL;
METOIBI XUMHUH, N ’ MPHUKJIaTHBIX
(bu3ukn yCTpOHUCTBA 1| mpumeHsTh 3anau
> HKIIUOHUPOBAHU )
MaTEeMaTHIECKOTO by p OCHOBHBIC MCTOJIBI
W3UKO-
MOACITMPOBARHA U o reprMenTalIBH ¢
MaTeMaTHYeCKOTO
MaTeMaTHIECKON BIX IPHGOPOB KAK
TATUCTHKH, & TAKK
CTaTHC » A TAKKE ;g m3MepeHus | AHATH32 AT
COBPCMCHHBIC (I)I/I3I/ILICCKI/IX peueHus
00Opa3oBaTesbHbIE U I CCTCCTRBEHHO-
H(MOPMaIMOHHBIE




2. CTpyKTypa M coiep:KaHHe JUCHHUIIIHHBI
2.1 PacnpenejeHue TPYyA0EMKOCTH AUCHUILINHBI 10 BUAaAM padoT

Oo6mas TPYAOEMKOCTh JUCHHUIUIMHBI cocTaBisier 2 3aud.en. (72  waca), wux
pacmpesieNieHre Mo BUaaM padoT MpeICcTaBICHO B TaOIuIIE:

Bua yueOHol paboThI Bcero CemecTpbl (4achl)

4acoB 1 2 3 4

KonTakTHasi padoTa, B TOM YHCJIe: 55,2 55,2

AyIUTOPHBIE 3aHATHA (BCET0): 52 52

SaHTHS JICKIIMOHHOTO TUTIA 26 26

UlaGopaTopHbIe 3aHATHS

3aHATHS CEMHUHAPCKOTO TUIIA (CEMHHAPHI, 26 26

[IPAKTUYICCKUC SaHHTI/Iﬂ)

NHasi KOHTaAaKTHAas padoTa:

KouTpois camocrostensHoit padbotsl (KCP) 3 3
[IpomexyTtounas arrectanus (MKP) 0,2 0,2
CamocTosiTe/ibHAsA padoTa, B TOM YHCJIe: 16,8 16,8
I Ipopabomxa yuebHozo (meopemuueckozo) 10 10
Wmamepuana
Boinoanenue uHOUSUOYaibHbIX 3a0aHUl 3,4 34
(nooecomogxa coobujenutl, npezenmayuii)
[loAroToBKa K TEKYILIEMY KOHTPOJIIO 3,4 3,4
KonTtpousb

yac. 72 72
OO0mas Tpy10eMKOCTh B TOM 4YHCJIe 55,2 55,2

KOHTAKTHAsA

3ay4. e] 2 2

2.2 CTpyKTYypa IUCUMILINHBI:
Pacnpenenenue BuaoB yueOHOM pabOThI M UX TPYJOEMKOCTH IO pa3zaesaM JUCIUILUIMHBIL.
Paznensl TucHUIIMHbL, U3yyaeMble B _2_ cemectpe (01 cmyoenmos OPO):

KosnyecTBo 4acoB
Ne |HanMeHOBaHUE pa3/ienoB (TeM) Boero. Aynutopias paGora BHe?;HGP:)TT(;pHaﬂ
J 13 JIP CPC
1. KunemaTuka 4 2 1 - 1
2. |/IlnHamuka 4 2 1 - 1
3. |®u3uka TBEpIOTO TEIa 5 2 2 - 1
4. IMoJIeKyIApHO-KUHETHYECKAsT TEOPUS 4 2 1 - 1
5. [TepmoanHaMuKa 4 2 1 - 1
6. (CnenuanbpHas TEOpUst OTHOCUTEIBHOCTH S) 1 2 - 2
7./OcHOBBl  (pu3MuecKHX HU3MEpPeHHud B 5 1 2 - 2
OMOJIOTUYECKUX UCCIIEIOBAaHUAX
8. [DnekTpocraTuka 2 - 1
9. [[locTOSHHBIN TOK ) 2 2 - 1




10 MarnuTHOE TI0JIE 5 2 2 - 1

11. I'eomeTpuueckas onTuka 4 1 2 - 1

12. BonHoBast onTHKa 4 1 2 - 1

13. [KBaHTOBBIE CBOCTBA CBETA 4 2 1 - 1

14. |®u3uka atoma 4 2 1 - 1

15. finepnas ¢pusnka 5 1 2 - 2

16. [[TorpemnocTy U3MepeHH S) 1 2 - 2

HUmozo no oucyuniune: 72 26 26 - 20

2.3 Copaep:kanue pa3iesioB AUCHUIIHHBI:
2.3.1 3ausaTusg JeKIHOHHOI0 THUIIA
Ne HammeHnoBanue Conepsxanue pazaena Dopma
TEKYIIEeTo
1 2 3 4

1. [KunemaTuka Beenenve. Marepust u qswkenue. Cesisb (usuku ¢ qpyrumy KB/ 113
€CTECTBEHHBIMH HayKaMH. 3HaYCHUE 3HAHHS 3aKOHOB (PH3UKH
TSI pa3BUTHS TEXHUKH.
MatepuanbHasi TOUKa U CUCTEMbI 0TcueTa. OTHOCUTEIBHOCTH
nBIOKeHUs. TpaexTopust, myTh U nepeMenieHue. CKopocTh U
yckopeHnue. HopmanpHas M TaHT€HIIMATIbHAsT KOMIIOHEHTHI
YCKOpeHHs. YpaBHeHHE JBIKEHHS. (OCHOBHBIE  BH/IbI
MEXaHUYECKOTO JIBIKEHUS M UX YPaBHEHHUS.

2.  |[lunammka JlMHAMKKa MAaTEpHATLHOM TOUKH U cucTeMbl Touek. OcHoBHbIEKB / T13

3aKOHBI AMHAMUKH (3aKOHBI HproToHa). OCHOBHBIE IMOHSATHS]
muHAMUKK  (Macca, WHeplus, cuia). VHepuuanbHble W
HEUHEPIMAIbHbIE CUCTEMBI oTcueTa. [[oHsATHS nMITyibca Tena
1 UMITYJIbCA CUJIbI. 3aKOH COXPAHEHUS U U3BMEHEHHUS UMITYJIbCa
MaTepUaIbHOM TOYKHM M CHCTEMBI TOYEK. PeakTUBHOE
IIBM)KEHUE U YpaBHEHME MelepeKoro.

Cwiibl B MEXaHUKE Kak [MpOSIBICHUS YEThIpEX THUIIOB
B3aUMOJICCTBUI B mpupoje. [paBUTAIMOHHBIE CHIIBI,
CB0OOOAHOE TajieHuE Tell. YCKOpeHHe CBOOOIHOTO MaIeHHs
3aKOH BCEMHUpPHOTO TAroteHus. Cuia TSKECTH HBEC Tena,
Cunbsl ynpyroctu. 3akoH ['yka. PaGota B

MexaHuke. [loTeHnanbHas 1 KWHEeTHYeCcKast SHEPTHs.




Dduznka
TBEPJIOTO Teja

[{eHTp Macc CHUCTEMBbl MAaTEpPUAIbHBIX TOYEK. Y CIOBUE
paBHOBecHsl TBepaoro Ttena. MomeHT cunbl. [IpaBuig
MOMEHTOB. J[BH)KEHHE LIEHTPa Macc TBEPIOI0 Tela U CUCTEMB]
rTen. BpaiieHue TBepaoOro Teiia BOKPYT HEMOABUKHON OCH
XapakTepUCTUKU BpPALLATEIILHOIO JBUKEHMS: YIJIOBas W
IMHENHas CKOPOCTH, YTJIOBOE YCKOpeHUue. MOMEHT MHEepLHH|
YpaBHeHHe  BpamiarenbHoro  ABwkeHus.  KonuuecTBo
NIBIJKEHUSI  BPAILAIOIIEroCcsl  Tejla. 3aKOH  COXPaHEHWUs]
KOJIMYECTBa JBUKECHMUSL. Kunernueckas SHEprus
Bpamatonierocss tena. Cwibl uHepiuu. Cuiia Kopuonwuca,
[{enTpoOEKHas CUJla HHEPLIUU.

KB /113

X W3MEpPEHUU B
OMOJIOTHUECKUX
HMCCICA0BAHUIX

MHCTPYMEHTAIBHBIX ~ u3MepeHuil.  [lnanupoBanue
[IPOBEJCHHE JKCIIEPUMEHTA c KaueCTBEHHOU u
KOJIMYECTBEHHOMN OLIEHKOW ITapaMeTpoB.

MosekyssipHo  |{OCHOBHBIE ITOJIOKEHUST MOJIEKYJIIpHO-KMHeTHYeckoi Tteopun| KB/ I13

- BeniecTBa.  OmBITHBIE  Ta30BbIE  3aKOHBl. Y PaBHEHUS

kuHernueckas |Knaneitpona u MengeneeBa-Knaneiipona. 3akon JlanbToHa

Teopus st razoB. lloHsaTtue Temmneparypbl B TEpMOAMHAMMKE
Tepmomerpel. CKOpOCTHM TEIJIOBOIO JIBMJKEHHUS Ta30BBIX|
MOJIEKYJI. Cpennsia KMHETHYeCKast JHEprus
[IOCTYaTEIbHOTO JIBUKEHUSI ra3oBbIX MOJIEKYI
Pacnpenenenue Makcseiia.
['a3 B mosie cuibl TsokecTH. bapomerpuueckas Qopmyia.

Tepmoannamuka [[Iepoe Hauano TepMoaMHaMUKU. TemnoeMkocTs uaeansHoro KB/ I13
rasa. ¥ aenbHas, MOJISIpHas TEINIOEMKOCTH, TETNIOEMKOCTD TP
[MOCTOSSHHOM OO0BEME U IMOCTOSHHOM JaBJIEHUHU. YPaBHEHUE
Maiiepa. OcHOBHbIE NpOIECCHl B ra3ax U UX rpapuueckoe
n3o0pakenne Ha P-V  auarpammax. AjnnabaThdeckuid
rpouecc, ypaBHeHHe aauadatel. KoagduuueHT mnone3Horo
neficTBUS  TemyioBoro  Aurarens. BTopoe  Hauang
TepMoruHaMUKH. OOpaTuMble M HEoOpaTHMbIE IPOLECCHI]
[{uxn Kapuo. [lonsaTue

CneunanbHast  (OCHOBHBIE MOJIOKEHUS PEISTUBUCTCKON MEXaHUKH. KB /113

reopus [TpeoOpa3oBanus Jlopenua.

OTHOCHUTEIIBHOCT

1%

(OCHOBBI MeToauKH NPAMBIX ¥ KOCBEHHBIX HM3MepeHuil ¢(usuuecknx KB /I3

usHoNOrnyeckuBEIMIHH B OHONOTHYCCKUX HCCIen0BaHMAX. OCoOeHHOCTH




DJIEKTPOCTATHKA

(DJIeKTpUUECKOe oJie B BakyyMe. [loHsTre ToueuHoro 3apsijaa
B3anmozeiicTBe ToudeyHbIX  3apsaaoB.  3akoH Kysona
(DJICKTPUUYECKOE T0JIe, €ro HampsHKEHHOCThb. [lpuHIMM
CYNEPIIO3UIIUN ICKTPUUECKUX TOJICH. DICKTPUUYECKOE T0JIE
mumossi. [IoTok BeKTOpa HANPSXKEHHOCTH Yepe3 3aMKHYTYI)
MOBEpXHOCTh. PaboTa CHII 3IIEKTPOCTATUYECKOTO TIIOJIS
[Torenuman. [loTeHuMan noyist TOYEUHOTO 3apsiia U CUCTEMBI
TOYEYHBIX  3apAnoB. CBi3b MEXAYy HaNPSKEHHOCTHIO
PIEKTPUYECKOTO OIS ¥ MOTEHIIMAIOM. DKBUIIOTCHIIMATbHBIC
[MOBEPXHOCTH. Teopema  Taycca. [IpoBonHMKH B
PIEKTPUYECKOM  TOJIe.  DJIEKTPOEMKOCTh  YEJIMHEHHOT(
[IPOBOJIHUKA.  DJIEKTPUUECKOE TI0JIE B  JUAJICKTPHUKAX|
[lonstpHble M HEMOJIAPHBIE MOJEKYJIBl B JIUJICKTPHKAX
DJIEKTPUYECKUI MOMEHT Mousiekynbl.  [longpuzanus
MUAJIEKTpUKOB.  BekTop mnosspuzamnuu.  JudnexkTpuyeckas
BOCIIPUMMYHUBOCTb. Onucanue
PIIEKTPUIECKOTO IOJIS B JIUBJICKTPUKE. Bexrop
PIIEKTPUIECKOTO CMCIICHMUS. JuanekTpuueckast
nmponuiaeMoctb. KoHneHncarop. D1eKTpoeMKOCThb

KB /113

TTocTossHHBIN

TOK

[locTosiHHBIN 3nekTpuyeckui Tok. Cuila TOKa, IJIOTHOCTH
TOKA. DJEKTPOJBHKYIIasi Cujla UCTOUYHMKA TOKa. 3akoH Oma
I yyacTKa  Lenu.  OJJEKTPUYECKOE  COMPOTHBIICHUE
MpoBOAHKUKOB. 3akoH Oma B auddepeHnnanbHol (opme,
TemnepatypHas 3aBUCUMOCTh AJIEKTPUYECKOI O
CONPOTUBIICHUS IIPOBO/IHUKOB. CaepxmnpoBojsliee
cocrosiHue. TennoBoe NeNCTBUE IIEKTPUUECKOTO TOKA. 3aKOH
/Ixoyns-Jlenma. PaGota M MOIIHOCTBAJIEKTPUUECKOTO TOKA
3axkoH Oma Juid NoJHOW 1enyu. BHyTpeHHee CONpOTHBIICHUE
ncrounnka Toka. KIT/[ ucrounuka toka. IlpaBmia Kupxroda
ISl pacueTa dJIEKTPUUECKUX LeNed. ODJIEKTPUYECKUM TOK B
PIIEKTPOJINTAX. DNEeKTPOIUTHYECKAS JUccoLuanus
JJIEKTPOIN3. 3aKOHBI AIIEKTPOJIN3A. TexHnueckue
[IPUMEHEHUS JJIEKTPONIN3a. OJEKTPUYECKMM TOK B Trasax.
CaMOCTOATEIbHBIA U HECAMOCTOSITENIbHBIN Ta30BbIE pa3psi/Ibl.
[11a3ma 1 ee OCHOBHBIE BU/IBI.

KB/TII3

10.

MaruuTtHoe 110J1€e

S3aKoH Jxoyinsa-Jlenna. Pabora Hu MOIIIHOCTh
PIEKTPUYECKOTO0 TOKa. 3akoH Oma i TOJHON  Ienu
BuyTtpenHee compoTruBiieHHe ucTOYHUKAa Toka. KII/]
ncrounnka Toka. [lpaBunma Kupxroda i pacuerd
PIEKTPUUECKUX LETed. DIEKTPUUYECKUN TOK B IEKTPOJIUTAX
DIIEKTPOIMTHYECKAS JUCCOLUALUSA. DIEKTPOIIH3.

KB /113




11.

['eomeTpuueckas
OITHKA

CBET Kak »JIEKTpOMarHuTHas BOJHA. OCHOBHBIE CBETOBBIE
BEJIMYMHBI W €IUHULBI UX u3MepeHus. ['eomerpuueckas
onTuka. ['eomeTpruyeckas ONTHUKA KaK INPEACIbHBIA Cilydan
BOJTHOBOW ONTHUKHU. IIpsAMOJIMHEMHOCTH pacHpOCTPaHEHHUS]
ceeta. [Ipyanun @epma. 3aKOHBI OTPaKEHUS U NIPEIIOMIICHNUS
cBeTa. [IpenomiieHne U oTpakeHHE cBeTa Ha cheprueckoi
rpaHuLe JByX cped. 3epkana. Tonkue nuH3bl. Dopmyna
mH3bl.  [locTpoeHne u300pakeHH B TOHKUX JIMH3aX U
chepuueckux 3epkanax. OnTHUecKue MHCTPYMEHTHI. Jlymna.

KB /113

12.

BomnnoBas
OIITHKA

[lonsiTue o KorepeHTHOCTH. WMHTepdepenunss MeTtoabl
ocylecTBieHus nuTeppepeHinu B ontuke. Mrepdepenuns B
TOHKUX IJIeHKaX. HTepdepomeTpsi.

uTepdepenimonnbie  ¢uibTpel. I[IpocBeTiieHne ONTHUKU
Tudpakmus ceera. [Ipunnun I'roiirenca-dpenens. Meros
30H @penens. dudpaxnus dpeHens Ha KpyrioM OTBEPCTHH,
Kpyriiom odkpane. Judpakmus OPpaynrodepa Ha 1Iemnm|
JludpakuoHHas peeTka.

[Tonsipu3anys CBETOBBIX BOJIH. ECTECTBEHHBIN CBET.

UlnHeitHo moJisipu30BaHHBIM  cBeT. SBieHue bprocrepa.
[Tossipu3aTopsl ¥ aHANIKU3ATOPHI. 3aKOH Mastoca.
PacripocTpanenne cBera B aHM30TPONHOM cpeje. JBoiHOg
iTydenpenomiieHre. BOJIHOBBIE IMOBEPXHOCTH B Cllydae
OJTHOOCHOTO KpUCTaJIa. MICKyCCTBEHHAass aHU30TPOIHSL.
Jlucniepcust. SIBieHHEe QUCIIEPCHM CBETA.
HopmanbHas n aHomanbHas nucnepcusd. llornomenne cBerd
BemecTBOM.  CHEKTpbl  HUCIYCKaHUST M MOTJIOIICHMS,
CHEKTpaJIbHbIN aHann3. CeKTPOMETPHI.

KB /II3

13.

KBauToBeie
CBOMCTBA CBETA

Paccesane cBera. 3akoH Panes. IlBer nHebOa. IlBera Tem.
KBaHTOBBIE CBOWCTBA M3IIyYEHUS.

dotosnexrpuueckuil 3¢dexr. Potonsl. OnwiTel BaBuiosa,
YpaBHeHue DiiHmuTeliHa. [[aBneHue cBeta ¢ KBaHTOBOM TOUKH
3peHus.  PeHTreHoBckoe — u3nmydeHue.  TopMo3HOoe W
XapaKTepUCTUYECKOE H3IYyYeHHs M UX CHEKTphl. DddekT
Komnrona. OnsiT bore. [IpuMeHeHre peHTreHOBCKUX JIydei
TennoBoe uznydyenue. 3akoH Kupxroda. AGCOMIOTHO YepHOE
reno. PacnpeneneHue SHepruM B CIEKTpPE  HM3IyYEHHS]
AOCOJIIOTHO YEpHOro Tejia. 3aKOHBI TEIUIOBOIO H3ITyUYEHHS
Dopmyna [lnanka. [IpuHnun cynepnosunuu. Bonna
nebpoitiist. CooTHONIEHN HEONPEACIIEHHOCTEMN.

KB /113




14. |®wusuka aroma

@du3uka atomoB U Mojekyln Omnwitel  Pesepdopna.
Jluneityateie crnekTpbl atomMoB. OnbiThl ®Ppanka u ['epual
Mopenb aroma Bojopoaa bopa-Pesepdopna. Crnexktp aTtoma
Bonopona. KBanToBanme MoMeHTa wumnyibca. Cnug
PIIEKTpOHA. MAarHuTHbII MOMEHT  3JeKTpoHa.  OmbITh]
[[Irepna u I'epiaxa. KBaHTOBBIE 4YMCia JIEKTPOHA B aTOME
Bonopona. CocCTOsHHME »3JEKTpOHa B MHOI'OJIEKTPOHHOM
atome. [Ipunnumn [laynu. DnexkTpoHHBIE 000T0UYKH.

[lepuonnueckas CUCTEMa  JJIEMEHTOB Menpeneesa,
UTromunectennus. Bunpl mromunecuennuu. [Ipasuno Crokca.

CrioHTaHHOE U BBIHYX/I€HHOE U3IyueHus. JIazepbl

KB /113

15. [Snepnas ¢pu-

BUKa

®dusuka aromHoro sapa. Cocras siapa. Hyknonsl. M3oTonsl
3apsim U MaccoBoe 4ucio snapa. CBOMCTBA SACPHBIX CHII
OHeprust cBsi3u sjapa. OOojodyeyHass U KarenbHas MOJAEIH
spa. EcrecTtBeHHas PaZOaKTUBHOCTD. 3aKoH
panuoakTuBHOro pacnazaa. IlpaBuna cmemenus. IIpupona
anb(da-, OeTa- U ramma-npeBpalleHuil. SaepHble peakuuu
[Ipumepsl snepHbIx peakuuid. Jlenenune sAnep. lLlennas
peakuus. Peakuus cuHTe3a, mnpoOieMa YIpPaBIseMOIo
TEPMOSIIEPHOTO CUHTe3a. PU3MKa 3JIEMEHTapHBIX YaCTHIL
OKCIEpUMEHTAJIbHBIE ~ METOJbl  PETUCTpPAllMM  YaCTHULl
(TpekoBble Kamepbl, (OTO3MYJIBCUHM), UCTOYHHUKHU YaCTHUL]
YCKOPHUTEH 3apsKEHHBIX YACTHII.

Knaccupukanus  siaeMeHTapHbIX  4acTull.  OCHOBHBIE
XapaKTepUCTUKU  3JIEMEHTapHbIX YacTUl. YacTulbl U
aHTHYacTULbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBHUS.
OOMeHHBIH XapakTep (QyHIaMEHTAIbHBIX B3aUMOJICHCTBUH.
@dyHIaMEeHTaIbHbIE YaCTULIBI: KBAPKH.

KB /113

16. [lorpemHocTn

M3MEPEHUIN

[IpsiMble M KOCBEHHblE H3MepeHHs. AOCONIOTHAasA U
OTHOCUTEJIbHAs MOTPelHOCTh u3MepeHuit OmnpeneneHune
NpUOOPHOI MorpemHocTH u3MepeHuil. Onpenenenue

MOrpCITHOCTU KOCBCHHBIX I/ISMepeHI/Iﬁ .

KB /113

KonTponsuslie Borpock! (KB), npaktuueckue 3aganus (I13).

2.3.2 3aHATHS CEMHHAPCKOI0 THNA

Ne  |[Haumeno-
BaHUE

Conepxanue pazzaena dopma Teky1Iero
KOHTPOJIS

1 2

3

4

1. Kunemartuka

OTHOCUTEIBHOCTh JIBWXKEHUS. TpaeKkTopus, NyThb WU
nepemenienre. CkopocTe U yckopeHue. HopMmanbHas H
TaHI€HIIMAJIbHAs KOMIIOHEHTHl YCKOpPEHUS. YPaBHEHUE
nBrKeHUs. OCHOBHBIE BU/bI MEXAaHMUYECKOTO JBHXKEHUS
1 HUX ypPaBHEHUS.

MarepuanbHas TOYKa U CUCTEMBI orcuera] KB/II3




2. Jlunamuka  [[loHATHS WMIyJbca Teda W umiyisca cuibl. 3akod KB /TI3
COXpAaHEHMs W M3MEHEHHUs MMITyJbca MaTepUallbHON
TOYKM M CHCTEMbl TOYEK. PeakTHBHOE HIBM)XEHHUE U
ypaBHeHHe Memepckoro. Cunbl B MEXaHHMKE Kay
[IPOSIBJICHUS YETHIPEX THUIIOB B3aUMOJCUCTBUHN B
[IpUPOJIE.
3. dusuka BpariieHre TBEpAOro Teaa BOKPYr HemoasmkHoi ocu. KB /II3
TBEP/IOTO XapakTepUCTUKHU BPALIATEILHOTO ABM)KCHUS: YIJIOBas Y|
Tena NIMHENHHas CKOPOCTH, YIJOBOE YyCKOpeHue. MoMeHT
MHEpLHU. Y paBHEHUE BpallaTeIbHOrO IBUKEHUS
4., Monekynsipao|Ypasaenus Knaneiipona u Menneneesa-Knaneiipona, KB/ II3
- 3akoH JlanbroHa Ui rasoB. [loHsTHE TeMmmeparypbl B
KHHETUYECKasd repmoanHamMuKke. TepmomeTpbl. CKOPOCTH TEMJIOBOIO
Teopus NIBUKEHUST Ta30BbIX MoJieKysl. CpenHsisi KMHETUYecKas|
HHEPIUs MOCTYNATEIbHOIO ABHKEHHUS
0. Tepmonunam |YpaBHenue Maiiepa. OcHOBHBIE Tiporiecchl B razax u ux| KB /II3
nKa rpaduyeckoe n3obpaxkenue Ha P-V auarpammax.
AnuabaTUyYecKUil  mpoliecc, ypaBHEHUE aauadathl.
KoodduuueHTr  mone3Horo  ACWCTBUS  TEIIOBOTO|
BUTATEIIS.
6. CnernuanbHas [[IpeoOpazoBanus Jlopenia. KB /113
Teopus
OTHOCHUTEIIBLHO
CTH
7. OCHOBBI MeToqukd — TpsAMBIX M KOCBeHHBIX — u3Mepenumi| KB /II3
(usuueckux (PM3MYECKUX BEJIMYUH B OMONIOTMYECKHUX HUCCIIENIOBaHUAX
n3Mepennii  BOCOOCHHOCTH MHCTPYMEHTAJIbHBIX U3MEpEeHUi|
6HOHOFquCKHHHaHI/IpOBaHIEG W TpOBE/ICHME  OKCNEPHUMEHTA ¢
" KaueCTBEHHOW U KOJIMYECTBEHHOM OIIEHKOW IapaMeTpoB.
MCCIIEIOBAHMUS
X
8. DIEeKTpo- DJIeKTpUYECKOe TI0Jie, €ro HanpsbkeHHocThb. [lpunuun KB /TI3
cTaTHKa CYNEPIIO3UIIMK DIIEKTPUYECKHUX IOJEH. DIIEKTPHUYECKOE
nosie aunons. [IoTok BeKkTOpa HaNpsHKEHHOCTH Yepes3
3AMKHYTYIO MTOBEPXHOCTb. Pa6ora cHl
pIIeKTpocTaTnyeckoro noss. [lorenumann.
0. [MoctosiHubii 3akoH Owma g ydactka 1end. Onektpuueckoe | KB/ TI3
TOK CONIPOTUBIICHHE  MNPOBOJAHMKOB. 3akoH Oma B
Qg pepeHmaIbHOR dopme. TemneparypHas
3aBHCUMOCTh AIIEKTPUYECKOTO COIPOTHBIICHUS
npoBogHukoB. [IpaBunma  Kupxroda pans  pacuera
10. MaruutHoe |BHyTpeHHee compoTuBieHue wuctounumka Toka. KIIJ| KB /II3
roJie ucTouHrKa Toka. [lpaBuna Kupxroda mist pacuera

PIEKTPUYECKUX LIETEH.




11.

['eomeTpuuec
Kasi ONTHKA

[IpssMONMHENHOCTh pacnpocTpaHeHuss cBera. lIpuHiun
Depma. 3aKkOHBI OTPAKEHUS M IIPEJIOMIICHMS CBETa,
[IpenomieHue M OTpakKEHHE CBETa Ha CQEpUUECKOH
rpaHule IByX cpel. 3epkana. PopmyJia JIMH3HIL.

KB /113

12.

BosiHOBas
OIITHKA

Wutepdepennust cBera. lloHATHE O KOTepEHTHOCTH.
MeTonbl OCYLIECTBICHUS HHTEP(PEPEHIMH B ONTHKE|
MuTtepdepeHiyst B TOHKUX  IUleHKax. [lpuHimn
[roiirenca- @penens. Meron 300 @penens. Judpakuus
@DpeHenst Ha KpyIJIoM OTBEPCTUU.

KB /113

13.

KsanToBbie
CBOICTBa
cBeTa

dotonbl. OnbiTel BaBuioBa. YpaBHeHue OiHIITEHHA,
/laBnenue cBeTa C KBAaHTOBOM TOYKU  3pPEHUA|
PentrenoBckoe U3JIyYCHHE. Topmo3znoe 17|
XapaKTePUCTUUYECKOE M3MYyUYEHUS U UX CHEeKTpbl. DPdexT
Komnrona. OnbIT

KB /113

14.

Dduzuka aroma

Cnektp aroma Bogoponxa. KBaHTOBaHME MOMEHTA
umnyibca. CHOuH 3J€KTpoHAa. MarHUTHBIE  MOMEHT
niekTpoHa. OmnbiTel IlTepHa u I'epnaxa. KBaHTOBBIG
yucaa DJIEKTpoHa B aroMme Bogopoja. CocrosHue
DIIEKTPOHA B MHOT'O3JIEKTPOHHOM aTOME.

KB /113

15.

-

Anepnas
3HUKa

EcTecTBeHHas PaguOAKTUBHOCTb. 3aKoH
panroakTuBHOrO pacnana. [Ipasuna cmewmenus. IIpupona
anbQa-, 6eTa- U raMMa-TIpeBpalleHui. S nepHble peakuuu,
IIpumepsl anepHbIX peakumii. Jenenue saep. Llennas

KB /113

16.

[TorpemnocTn

M3MEPEHHUU

[IpsiMble M KOCBEHHbIE W3MEpEeHUs. AOCOIIOTHAs H
OTHOCUTEJIbHAsl MOTPEUIHOCTh U3MepeHuil OnpeneneHune
NpuOOPHOI TMorpemHocTd  u3MepeHuil. OnpeaeneHue
MOTrPEIIHOCTH KOCBEHHBIX U3MEPEHUH.

KB /113

Kontponsnsie Bonpocs! (KB), npaktuueckue 3aganus (I13).

2.3.3 JlaGopaTopHble 3aHATUS
CornacHo yueOHOMY IUIaHy 3aHATHUS JJAOOPATOPHOTO THIA MO JAHHOM TUCHUIUIMHE HETPE1yCMOTPEHBI.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
CormacHo y4eOHOMY TIIaHy KYpPCOBBIE paOOTHI (MPOEKTHI) MO JAHHOW NUCIMIUIMHE HE
MIPEyCMOTPEHBI.

2.4 TlepedyeHb Yy4eOHO-MeETOANMYECKOT0 o0ecrevyeHus 1Jsl CAMOCTOATEIbHO padoThI
00y4YarOIKXCs M0 JUCHUILINHE (MOIYJIIO)

[lepedyenp yaeOHO-METOAMIECKOTO 00ECTIeUeHNs TUCIITUTLTMHBI

Ne Bun CPC 10 BBIMOJHEHHIO CAMOCTOSTENBHOM pabOTHI
1 2 3
1 [IpopaboTka yueOHOTO [MeToandeckue PeKOMEHIAIMHI 110 OpTraHU3AIMK M BHITIOJTHEHUI)
(TeopeTndeckoro) CaMOCTOSITENIbHOW ~ paboOTBl  CTYJCHTOB, YTBEPXKACHBI  HA

MaTepHala, oJIroToBKa
K TEKYIEMY KOHTPOJIIO

3aceaHnU KadeIpbl ONTOIEKTPOHUKA
np. Ne 7 ot 27.03.2018 .




3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce nmpemnoiaBanust TUCIUTUTHHBI UCIIOB3YIOTCS CIEAYIOIINE METO IbI:

- WHTEPaKTHBHBIC JICKIINH;

- OIPOCHI;

— WH/IMBH Ty AJTbHBIC MPAKTUICCKUE 3aJaHS;

- KOHCYJIbTAIIAH MTPETI0IaBaTeNeH;

— camMocTosiTellbHas paboTa CTYACHTOB (M3y4eHHWE TEOPETHUECKOro MaTepuaa,
BBITIOJTHEHHUE JOMAITHUX PabOT, MOJTOTOBKA K OMPOCY, TECTUPOBAHUIO U K3aMEHY ).

Jlnsi mpoBeneHHsT BCEX JIGKIIMOHHBIX M MPAKTUYECKUX (CEMHHAPCKUX) 3aHATUH HCIOJIB3YOTCS
MYJIbTUMEIUIHBIE CPEACTBA BOCHPOM3BENCHUS aKTUBHOTO COJEPIKUMOTO, TO3BOJISIOIIETO
CIlyIIATEeNI0 BOCIPUHHMATh OCOOCHHOCTH HW3y4aeMOro MaTepuayia, 3a4acTyi) HIparoIue
pEIIAIOINIYI0 POJIb B TOHMMAaHWUU W BOCIPHSTHH, a TaKKe (OPMUPOBAHUU MPOQPECCHOHATBHBIX
KOMITETCHIMH. VHTepakTUBHBIC ayJWTOPHBIC 3aHSATUS C HCIIOJIB30BAHHEM MYJIbTUMEIHIHBIX
CHCTEM TIO3BOJISIFOT aKTUBHO M 3(()EKTUBHO BOBJCKATh y4YalIMXCs B Y4eOHBIA Tporecc U
OCYIIECTBIISITE OOpaTHY!0 CBs3b. [lOMHMO 3TOro, CTAaHOBUTCS BO3MOXXHBIM 3 (EKTHBHOE
00CYXJICHUE CII0XKHBIX U IMCKYCCUOHHBIX BOIIPOCOB U MPOOIIEM.

[To n3yyaemoi TUCIUILIMHE CTYICHTaM MPEAOCTABISICTCS BOZMOKHOCTh OTKPBITO ITOJIH30BATHCS (B
TOM 4YHCJIE KOIMHUPOBATh HAa JIMYHBIC HOCHTEIH WH(OPMAIMK) MOATOTOBICHHBIMU BEIYIIHM
JaHHYIO JHCIUIUIMHY I[PEMojaBaTelieM MaTepuallaMH, pa3MEIICHHbIMH B  3JICKTPOHHOU
MH(POPMAIIMOHHO- 00pa30BaTENBHON cpelie B BUJIE AIIEKTPOHHOTO yU4eOHOTO Kypca, BKITFOUAIOIIETO
B ce0s:

— AIEKTPOHHBIC KOHCIIEKTHI JICKITUH;

— CIIUCKH KOHTPOJBHBIX BOIIPOCOB K KAXK/IOW TEME U3y94aeMOT0 Kypca,

— Pa3HOOOPa3HYI0 JOMOIHUTENBHYIO IUTEPaTypy, OTHOCSIIYIOCS K H3ydaeMoi
JTUCITUTUIMHE B 3JICKTPOHHOM BHJIC.

CornpoBOXIEHUE CaMOCTOSITEIFHON pabOThl CTYACHTOB TAKKE OPraHU30BAHO B CIEAYIONIUX (op
Max:

— yCBOGHHUE, JOTOJTHEHHE M BHUKAHHE B pazOupaeMble pas3aelbl AUCHUILIUHBI MpU
TIOMOIIM 3HAHUH MOJTYYaeMbIX 110 CPEICTBAM U3YYCHUS PEKOMEHIyEeMOH JINTEPATyPHhI;

— KOHCYJIbTAIlUH, OPTAaHW30BAHHBIC ISl PA3bsICHCHHUS MPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEILHOM HM3yYeHUHM TEX WJIM WHBIX acIeKTOB Pa3jelioB yCcBaWBaeMo# WHpopmamuu B
mucruruinae. OCHOBHBIE 00pa30BaTelIbHBIC TEXHOJIOTHH, UCIIOJIb3YeMbIC B Y4eOHOM IpoIiecce:

— WHTEPAKTHBHAS JICKIUS ¢ MYJbTUMEIHMIHHON CHCTEMOW C aKTUBHBIM BOBJICYCHHUEM
CTYJICHTOB B yUeOHBI! TpoIlecc U 0OPaTHOM CBS3BIO;

- JIEKIIAU C TIPOOJIEMHBIM H3JI0KCHHUEM;

— 00CYXJIEHHE CIOKHBIX U JMCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3pelieHue
npo0Jem;

— TEXHOJIOTHH CMEIIAHHOTO OOYyYeHHMs: MUCTAHIIMOHHBIC 3aJaHUS U YIPaKHEHHUS,
COCTaBJICHUE TJIOCCApPUEB TEPMHHOB W ompezeieHuid, rpynmoBbie meronbl Wiki, wHTEpHET-
TECTUPOBAHUE U AHKETHPOBAHHE.

4. OueHouHble cpeacTBa Uil TeKyLIero KOHTPOJISI yCIeBaeMOCTH U
NMPOMEXKYTOYHOM ATTeCTAIUMN

4.1 ®oHA OLEHOYHBIX CPEACTB 1JIsl NIPOBeIeHNUs TeKyIleH aTTecTAluu

4.1.1 KoHTpoOJIbHBbIE BONPOCHI N0 JMCIUIIHHE:

1. ®wusmka - Hayka o npuponae. Poiab Gu3MKKM B TEXHUKE W MPOU3BOACTBEHHOM
JIESITENIbHOCTH uennoBeka. MexyHaponHas cuctema equnun (CH).



2. Mexannyeckoe npmwkenne. Cucrema orcuera. MatepuainbHas TOUKA.

3. TpaexTopus, myTh 1 nepemenieane. Ckopocts. [IpaBuio ciioxeHus: CKOPOCTEH.

4. CpenHssi 1 MICHOBEHHAash CKOpPOCTb. YCKOpeHHe. PaBHOYCKOpEHHOE MpsIMOJUHEITHOe
JnBuxkeHre. CKOpoCThb U IMyTh B ClIy4ae paBHOYCKOPEHHOI'O MPSMOJIMHEHHOTO IBUKEHHUS.

5. 3akonbl HetoTona. Macca tena. Cuna.

6. 3aKOH BCEMUPHOTO TATOTEHUs. Bec 1 HeBeCOMOCTb.

7. Umnynbe Tena. 3aKoH COXpaHEHUs! UMITYJIbCa.

8. Pabota 1 sHeprus. 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

9. CrneumanbHas Teopus OTHOcUTEIbHOCTH. IlocTynatel OlHmTeliHa. CrnencTBus,
BbITeKatone u3 noctyinaroB  CTO  (OTHOCUTENBHOCTh IPOMEXKYTKOB BPEMEHH U
MPOCTPAHCTBEHHBIX paccTosiHuil). [IpuHIIMIT COOTBETCTBUS.

10. OcHOBHBIE TOJOXKEHUS M HKCICPUMEHTAJIbHbIE OOOCHOBAaHHS MOJEKYJSPHO -
KHHETHYEeCKOW Teopuu. bpoyHoBckoe asmxenue. Juddysus.

11. Wneanwusiii ra3z. OcHoBHoe ypaBHenne MKT uaeansHoro raza. TemmepaTypa u ee
u3MepeHue. AGcomoTHas TemnepaTrypa. CBsi3b TEMIIEPATYPhI C JABJICHUEM.

12. VpasHenue Menzeneea - Knaneiipona.

13. M3otepmuueckuii, n300apHbIi, K30XOPHBIN MPOILIECCHI M €T0 rpaduk

14. Buytpennss sHeprus. [lepBolii 3aK0H TepMOAMHAMUKHI. ATMabaTHBIH Mporecc.

15. HeobpaTumocTs porieccoB B mpupoie. BTopoii 3aKoH TepMOAMHAMUKH.

16. TemnoBoii aBurarens, ero KI1J[. Poib TerioBeIX qBUTaTeNeii M OXpaHa OKpyKaroIIen
CpEeIbL.

17. Wcnapenue u xonaeHcanus. Haceimennsiit nap. BiaxxHocTs Bo3ayxa, €€ U3MEpEHHUS.
Touka pocksl.

18. OcoOeHHOCTH JKHUAKOTO COCTOSIHUSI BemlecTBa. IlOBEpXHOCTHOE HATIKEHHE.
CwmaunBaemocts. Kanusuisipusle siBnenus. Kunenne. Kpurruueckoe cocTosiHUuE BEIIECTBA.

19. Buasl gedopmarmuu. ['paduk 3aBUCUMOCTH OTHOCHUTENBHOM jaedopManuu OT
HanpskeHus1. Mexannueckue CBOMCTBA TBEPABIX Ted. 3akoH ['yka.

20. DnekTpudeckuii 3aps. 3aKOH coXpaHeHUs 3apsia. 3akoH Kyona.

21. DrnekTpuveckoe IMojie M €ro HampsHKeHHOCTh. JIMHWM HampspkeHHOCTH. [IpuHiun
CyNEPITO3UIUH TTOJIEH.

22. Pa0ota 1o nepeMeIeHuIo 3apsaa B aJieKTpudeckoM mnoie. [ToreHiuan u pa3HocTsb mo-
TEHLIMAJIOB. OJKBHUIOTEHLUMANbHbIE TMOBepXHOCTU. Hamnpsokenune. CBs3p  HaNpsOKEHUS €
HaANPSKEHHOCTHIO.

23. IlpoBoguuku. CBOHCTBa MPOBOJHUKOB B 3JEKTPUUECKOM IoJie. JIM3IeKTpuKH.
[Tonsipu3anus NOJASPHBIX U HEMOJSPHBIX TUIIEKTPUKOB.

24. DnexTpoeMKocTb. KoHIeHCaTOpBHI.

25. CoemuHeHHe KOHJIIEHCATOPOB B Oarapero. DHEprusi 3apsHKEHHOTO KOHICHCATOPA.
[TpuMeHeHnEe KOHAEHCATOPOB.

26. DnekTpuyeckuii TOK. Ero OCHOBHBIC XapaKTEPHCTHUKH. YCIIOBHOE 00O3HAYCHHE
JIIEMEHTOB OJJIEKTpUyeckod menu. PaboTa M MOIIHOCTh TOKA. OJEKTpUYECKHE IEeNu ¢
MOCJIe0BATENbHBIM U MApAJJIEIbHBIM COEIMHEHUEM ITPOBOAHHUKOB.

27.  DIeKTpUYECKOe CONPOTUBJICHHE IMPOBOJHUKA. 3aBUCHUMOCTb CONPOTHBIICHUS
IIPOBOHMKA OT TeMIiepaTypsl. CBEpXIIPOBOIUMOCTb.

28. 3akon Oma jIs yJacTka IenH. DJIEKTPOABIDKYIIAs cuia. 3akoH Oma JUIs TIOJTHOM
LENH.

29. DAEeKTpONMUTHI. DNeKTponu3. [[ppuMeHeHune AIeKTpoIn3a.

30. DrnexTpuyeckuil TOK B razax. Buabl caMOCTOATENBHBIX pa3psiioB.

31. DnexTpuvecKkuid TOK B BaKyyMe. DJIEKTPOBAKYYMHBIA NTHOMA, TPUOJ, JIEKTPOHHO-
JTydeBas TpyOKa.

32. YucTele ¥ MPUMECHBIE TIOTYTPOBOIHUKH, P-N TIEPEXOI.

33. TlomynpoBoauukoBelii auoj. Tpanszucrop. IIpumeHeHue MOIyHnpOBOJHUKOBBIX
pUOOPOB.



34. MarauTHOE T0JI€ U €T0 OCHOBHBIC XapaKTEPUCTHUKH.

35.  JleiicTBHME MarHMTHOTO MOJS HAa MPOBOJHHUK C TOKOM. 3aKOH AMIIepa, €ro
PUMEHEHHUE.

36. Cuna Jlopenna. J[BreHHe 3JEKTPUIECKUX 3apsAI0B B MArHUTHOM TI0JIE.

37. DnextpomarautHas uHaykuus. [IpaBuio Jlenna.

38. I'apmonmMueckoe Koyiebanue, ero XapakTepUCTHKY.

39. CBoOoaHBIC 3JIEKTPOMarHUTHBIE KOJICOAHHS B KOHTYPE.

40. Tomyuyenue sneKTprUdIecKoro Toka. ['eneparop.

41. IIpeoOpa3zoBaHue U NIEpPeaaun AICKTPUIECKOM dHEpTrur. TpaHchopmarop.

42. Mexanuueckue BOIHbL. I unoreza Makcaesia.

43. Omnprtel ['epria. CBolCTBA 37IEKTPOMArHUTHBIX BOJIH.

44. Wzobperenue paguo IlonoBeiM. [lpuniunel paguocBasu. Mopynsuus u
JNETEKTUPOBaHUE.

45. Cxema u NpUHIMI AEUCTBUS MPOCTENIIEro paguonpueMHuka. Pacpocrpanenue
panuoBoiiH B atMochepe 3emnn. Pagnonokanus, chepsl ee mpuMeHEHUS.

46. IMpunnun ['roiireHca. 3aKoH OTpaKEHUS U TIPEIOMIICHUS CBETA.

47. WNntepdepeHius cBeTa. Y ClIoBUEe MAKCUMyMOB U MUHUMYMOB. KorepeHTHbIE BOJIHBI.
Crioco0b1 mosrydeHust HHTep(HEepPEHIIMOHHBIX KapTHH.

48. udpakums ceera. [Ipunnun [toiirenca-Openens. JudpakinmonHas pemerka.

49. Jlunzel. X OCHOBHBIC XapaKTEPUCTUKH.

50. IToctpoeHue n300pakeHUs B TUH3AX.

51. Otkpertue porodddekra. 3akoHsl hoTorpdexTa.

52. Ypasuenue DitamreitHa st porosddexra. [Ipumenenue dpororddekra.

53. Mouens aroma Tomcona. [itanerapras monens aroma Pesepdopna.

54. Mogens atroma o bopy. Tpyanoctu u npotuBopeuus reopuu bopa.

55. PagmoaxTtuBHOCTH. [IpaBmiio cMemeHus. 3aKOH paJMOaKTHBHOTO paciaja.

56. Crpoenue aToMHOrO siipa. M3otomnsl.

57. Snepusie cuibl. [legexT macc.

58. llenHble peakluu AEICHUS TSDKENbIX saep. S aepHblii peakTop.

59. TepmosinepHBIE peaKIui.

60. [IpsiMble ¥ KOCBEHHBIE H3MEPEHHSI B OMOJIOTUIECKUX UCCIICIOBAHUSIX.

61. CiocoObl OLIEHKH TOYHOCTH M3MEPEHUH (PU3NUECKUX BEINYHH.

Kpurtepun oneHky 3HAHMH CTY/IEHTA MO pe3yJibTaTaM YCTHOI'O ONPoca:

— OLIEHKa «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CIIM OH I0Ka3bIBAE€T BCECTOPOHHEE,
cucTeMaTHyeckoe, TIyOoKoe 3HaHWe Y4eOHO-TPOrpaMMHOIO MaTepuana; yMeeT CBOOOJIHO
JIOTMYECKH, apTYMEHTHPOBAHO, YETKO U CXKATO, U3JIaraTh OTBETHI HA BOIIPOCHI; YMEET CBOOOHO
BBITMOJHATh 33/1aHUA, TPEIYCMOTPEHHBIE MPOrPaMMOii; MPOSIBISIET TBOPUYECKHE CIIOCOOHOCTH B
NOHUMAaHUM, W3J0KEHUH U HCIOJIBb30BAaHUM Y4eOHO-TIPOrPaMMHOIO MaTepuayia; CBOOOJHO
NPUMEHSIET TEOpeTHUYECKHe 3HaHMsI JUIsl pelIeHHs MPaKTUYECKHMX BONPOCOB Oyayiei
CIEIUAIBHOCTH;

— OIIEHKAa «XOPOUIO» BBICTABIIAETCS CTYACHTY, €CIM OH BO BpEMSI OTBETa Ha BOIPOCHI
MOKAa3bIBAaeT TMOJHbIE, CHCTEMaTHYEeCKHEe 3HAHUS Y4YEOHO-TPOrpaMMHOr0 Marepuaia Io
JTUCIUIUIMHE; YCIENIHO, 0e3 CYUIECTBEHHBIX HEIOUYETOB, BBIMOJHSAET IPETyCMOTPEHHBIE B
porpaMMe 3a/1aHusl; JIOIYCKaeT HE3HAUMTENbHbIe MOTPEIIHOCTH B aHaIn3e (akToB, SIBICHUI,
IIPOLIECCOB; 3aTPYJHACTCS B BBIABICHUM CBSI3HM M3JIaracMOro Marepuala ¢ IpyrMMH pasaeiaMu
IIPOrpaMMBbl; JOIMYCKAaeT HE3HAUYMTEIbHBbIE HApPYIIECHHS JIOTMYECKON I0CIEI0BAaTEIbHOCTH B
M3JI0KEHUU MaTepuaa;

— OIICHKA «YJOBJIETBOPUTEIILHO» BBICTABISETCS CTYACHTY, €CIM OH JAa€T HEMOJHbIE
OTBETHl Ha IOCTABJIEHHBIE BOIPOCHI; TOMYCKA€T HETOYHOCTH B (HOPMYIHPOBKAX; MPOSBIISIET



ornpeAeEHHbIC 3aTPYIHCHHSI B BBIIBJICHUHM BHYTPH- M MEXKIIPEIMETHBIX CBsI3eH
4.1.2 TlpakTHyecKue 3aJaHus MO TUCUHUILINHE:

1. Kamenn, OporieHHbIN cO CKOpOCThIO 12 M/c o1 yriiom 45° kK TOpU30HTY, yIiaia Ha
3emiTto Ha paccrosiHuM L oT mecta 6pocanus. C Kakoil BBICOTHI HaJI0 OPOCUTH KaMCHb B
TOPU30HTAILHOM HAIIPaBJICHUU, YTOOBI MPU TOU e HadallbHOM CKOPOCTH OH yHall Ha TO e
MecTo?

2. ['py3uk Bucut Ha HUTH AnuHOM 1 M. Kakyro MUHMMaIbHYI0 Ha4albHYIO CKOPOCTh
B TOPU30HTAJILHOM HAIIPABJIEHUU CJIEYET €My COOOIIUTh, YTOOBI OH OMKCAT OKPY>KHOCTH B
BEPTUKAIBHOMN MJIOCKOCTH, HE CXO/JIs1 C KPYTOBOM TPACKTOPUH?

3. ITon nevictBueM nocrossHHOM cuiibl 10 H Teno aBukercst npsiMOJIMHEWHO TaK, 4TO
3aBUCHMOCTH TIPOHJICHHOTO TEJIOM PACCTOSHUS OT BPEMEHHU 3aaeTCs ypaBHeHHEM: S=5-2t+12.
Haiitu maccy tena.

4. Astomo6uis Becut 9,8+ 103 H. Bo Bpems 1BrKeHHS HAa aBTOMOOMIIb IEHCTBYET
cuna tpenus, paBHas 0,1 ero Beca. Uemy omkHa ObITh paBHA CHJIA TSATH, Pa3BUBAEMOIt
JIBUTATEIIEM aBTOMOOWJIS, YTOOBI OH JIBUTAJICS PABHOMEPHO; C YCKOpeHueM 2 M/c2?

5. [Tyns, nersuias ropu30HTANBHO, MONAAAET B IIap, MOBEIICHHBIN Ha )KECTKOM
crepxkae maccou 0,1 kr, u 3actpeBaet B HeM. Macca nynu 5 1, macca mapa 0,5 xkr. CkopocThb
nynu 500 m/c. [1pu kakoii ipeneabHON JUIMHE CTePXKHS MIap OT yJaapa MyJu CAeTIaeT MOJIHbII
000pOT BOKpYT ocH BpaiieHus? Pasmepamu map npenedpeyb.

6. Ha Hocy nonku, macca kotopoit 200 Kr, CTOUT 4enoBeK maccou 75 kr. YenoBek
MEPEXOJUT C HOCA HA KOPMY JIOJIKH, ITpOoias 1o Hew 5,5 M. Ha kakoe paccTosiHie CMECTUTCS
noaka 1o Boje? ConmpoTUBIIEHUEM BOJIbI IBYKEHUIO JIOAKHU MpeHeOpedb.

7. Teno cBo6oHO magaeT ¢ BeicoThl 80 MeTpoB. KakoBo ero nepememnieHue B
MOCJIETHIOI0 CEKYH]y MaJIeHUs?

8. CHapsi1, BBUICTEBIINN U3 OPYIUs MO YIJIOM K TOPU30HTY, HAXOJUJICS B TOJIETE
12 cexynna. Kakoit HauOomnbIiei BBICOTHI JOCTHUT CHaps?

9. Hlap maccoit 10 kr u pamgmycom 20 cM BpamaeTcss BOKPYT OCH, MPOXOISIICH

yepe3 ero LEHTp. YpaBHEHHE BpalleHHs mapa umeeT Buu: @=5+4t>-t3. Tlo kakoMy 3aKoHy
MEHSIeTC MOMEHT CHUJI, eHCTBYIOMNUX Ha map?
10.  Illap maccoii 5 KT IBUKETCS CO CKOPOCTBIO 2 M/C U CTAIKMBAETCS C MOKOSIIUMCS
IapoM Maccoif 3 Kr. Berauciuts paboTy, COBEpIIEHHYIO NpU Ae(GOPMAIMH MIAPOB IPU HPIMOM
eHTpaTbHOM yape. I1apsl cunTaTh HEYPYTHMHL.

11. ToueunsIil 3aps +q co3maeT anekTpocraTudeckoe nose. Kak Hanpasiena cuia,
JeiicTByIOIasl Ha MPOOHBIH 3aps]l +qo, MOMELIEHHBIN B TOUKY A?

12. Kakas u3 ¢popmyn BeipaxaeT TeopeMy ['aycca aist 21€KTpOCTaTHYECKOTro MoJis B
BaKyyme?

13. JlBa mapuka, pacroyniokeHHble Ha pacctostHuu 10 cM apyr oT apyra, UMeroT

OJIMHAKOBBIE OTPULIATENBHBIE 3aPsIIbl U B3aUMOJIEHCTBYIOT B BakyyMe ¢ cuioi 0,23 mH. Haiitu
YHCJIO U30BITOYHBIX AJIEKTPOHOB Ha Ka)J/10M IlIapHKe.

14. Ha ceprueckom mpoBoiHUKE paanyca 2 ¢cM pacnpezesieH 3apsija, paBHbIi 3,2
HKU1. UeMy paBHA HanpsKEHHOCTH ITOJISI HA PACCTOSIHUU 4 CM OT LIEHTpa MPOBOIHUKA?

15. Kakoii ckopocTbio cOnmxeHus J0KHBI 001a1aTh TPOTOHBI, HAXOISCh HA
paccTosHuM 5 ¢M, YTO6BI OHM MOTIIH COMM3UTHCA APYT € APYroM 0 paccTosans 8x10710 m?

16. JIBa 3apsina BenmunHo# 4 HK kaXblil, HaxoAsaTcs Ha pacctostHuU 30 cM apyr oT
npyra. Kakyro paboTy HYy>)KHO COBEPIIIUTH, YTOOBI COJIM3UTH UX IO PACCTOSHUSA 3 cM?

17. KonzaeHncarop kakoil eMKOCTH CIIEYET NOIKIIOUUTh IIOCIEN0BATENBHO K
KoHJIeHcaTopy eMKocThio 0,8 HD, uToOBI emKOoCTh OaTapeu Obuia paBHa 0,16 HD?

18. [Hapuxk maccoii 0,1 r, 3apsin koToporo paseH q = 10 HKJ, moasemnieH Ha HUTH

nmHOM 3 cM. Hax Toukoit moaBeca Ha paccTostHuM 4 cM oT Hee momerieH 3apsia o = 20 K.



[[Tapuk OTKIOHSIOT OT [10JIOKEHUS paBHOBecHs Ha yrou 60° u otiryckatoT. Hailtu ckopocTs mapuka
IIPU IPOXOKICHUH TOJI0KEHUSI pAaBHOBECHSI.

19. Tonkast HUTH JUIMHOH 20 cM paBHOMEPHO 3apsiKeHa ¢ IMHEWHOH MIIOTHOCThIO 10
HK/Mm. Ha paccrosaun 10 cM OT HUTH, IPOTHB €€ CEpeAMHbI, HAXOAUTCA TOYEUHbIN 3apsn 1
HK11. Uemy paBHa cuiia, A€MCTBYIOIIAs HA 3TOT 3apsi/l CO CTOPOHBI 3apsKEHHON HUTH?

20. HackoabpKo U3MEHUTCS S3HEPIUsl IIOCKOr0 BO3AYIIHOTO KOHJEHCATOopa, eClln
napajiesIbHO ero OOKJIaJKaM BBECTH METAINTMYECKYIO IIacTUHY ToimuHon 1 mm? [Tnomans
00KIaIKu KOHJeHCaTopa U TiacTuHb — 150 cM?, paccTostHuEe MEXITy OOKIaJKaMu — 6 MM.
Konnencarop 3apspkes 10 400 B u otkirouen ot Oatapew.

21. Kaxk n3menuTcst mepuo 1 ooparieHus 3apssKkeHHON YacTHITBI IO OKPY)KHOCTH B
OJIHOPOJIHOM MarHUTHOM I10JI€ MPU YBETUYCHUH CKOPOCTH YacCTHIIBI B JIBa pa3a?
22. [Ipsamoit npoBoaHUK JiuHOK 0,2 M M Maccol 5 T MOJBEIIEH TOPU30HTAIBHO Ha

JIBYX HEBECOMBIX HUTSAX B OJHOPOJAHOM MarHUTHOM ToJjie. BeKTop MarHuTHON MHIYKINN
HEepIEHINKYJIIPEH IPOBOIHUKY U paBeH 1o Moay:iaro 49 mTi. Kakoii TOk Hajo npomnycTuTh
yepe3 MPOBOJHUK, YTOOBI OJJHA U3 HUTEW pa3opBajach, €CJIM HUTh Pa3pbIBAETCs MPU HArpysKe,
paBHOM WM npeBblatomei 39,2 mH?

23. [To yeThipeM UIMHHBIM TPSIMBIM MAPaUIECIbHBIM ITPOBOIHUKAM, TIPOXOSIINAM
yepe3 BepIIMHBI KBaJparTa, co cTOpoHOM 30 cM, NepreHANKYISIPHO €ro MI0CKOCTH, IPOXOIAT
onuHaKoBble TOKHU 110 10 A, mpu4eM 1o TpeM MPOBOJHUKAM MTPOXOAST TOKH B OJTHOM
HalpaBJIEHUH, a TI0 YETBEPTOMY — B IIPOTHBOIOJI0KHOM. OIpeaenTe HHAYKINI0 MarHUTHOTO
10JIs1 B LIEHTPE KBaJipara.

24. [TpoToH BileTaeT B OJHOPOAHOE MarHUTHOE MoJie co ckopocThio 1000 m/c mox
yraom 600 K TMHUSAM MarHUTHOM MHAYKUUHU. OnpeaenuTe paauyc U 1ar BAHTOBOM JIMHUY, 110
KOTOPOH OyJleT IBUTaThCs MPOTOH, €CIIM MarHUTHasi MHAYKLKA 1ojs paBHa 10 mTo.

25. Conenouna nuHoit 40 cm u tuameTpom 4 cM, coaepkuT 2000 BUTKOB TPOBOJIOKH
comnpotuBienueM 150 OM. Omnpenennute MHIYKIHMIO MarHUTHOTO TOJIS BHYTPH KaTyILIKH, €CIIH K
Hel Mo/IBEICHO HarpshkeHue 6 B.

26. Jlyd cBeTa majaeT Ha IUIOCKONAPAIENbHYIO CTEKISIHHYIO MJIACTUHKY TOJIIUHON
3 cm ox yriom 70°. Omnpenienute cMelIeHue JIyya BHYTPHU IUNIACTUHKU (CMEIIEHNe CYUTATh IO
NEPIEeHIUKYIISIPY K HallPaBJICHUIO MAJAl0IIETro JyJa).

217. Jlyd cBeTa majaet moj yrioM i Ha TeJo ¢ IokKaszareneM npenomiieHus n. Kak
JTOJIKHBI OBITH CBSI3aHbI MEXKIY cO00M 1 U n , YTOOBI OTPAKEHHBIH JIyd ObLI MEPIEHAUKYJIISIPEH K
IIPETOMIIEHHOMY ?

28. Ha BorayToe 3epkaino paanycom 40 cM magaroT Tydd OT TOUKH S,
pacIooKeHHOM Ha ONTHYECKOM ocH Ha paccTostHMM a1=30 cM OT BeplIMHbI 3epKana. Ha kakom
pPaccTOSTHUU OT BOTHYTOIO 3epKajia clieyeT pacloyIOKUTh IIIOCKOE 3€pKao, YTOObI Ty4YH MOcCie
OTpaX€HUd OT 3€pKajl CHOBA BEPHYJIUCH B TOUKY S?

29. [unmuHApUYECKUH IIy4OK JTydel, apaJlIebHbIX TJIABHOW ONTUYECKON OCU
pacceuBaroiel JuH3bI, umeeT quameTp di =5 cm. [Ipoiing nuH3y, My4yok aeT Ha SKpaHe MATHO
muametpoM dz = 7 cMm. Kakum Oynet nuamerp ds nsiTHa, €CIIU pacCEUBAIOLIYIO JIMH3Y 3aMEHUTh
coOuparoIiei ¢ TeM ke POKYCHBIM pacCTOssHHEM?

30. Onpexnenute pacCcTOSHUE MEXKTy KOT€PEHTHBIMU UCTOYHUKaMU B onbiTe FOHra,
€CIIM Ha HKpaHe Ha npoTshkeHuu 10,8 MM JIeXUT 11ecTh HHTEPPEPEeHIIMOHHBIX T10JIOC.
PaccTosiHHE OT HCTOYHMKOB 710 9KpaHa 3 M. JIIMHa BOIHEI MOHOXpoMaTHdeckoro ceera 6000 A.

31. Ha mens mmpunoii 2.10° cM najgaeT HOpMaibHO NapaIedbHbIHA My40K
MOHOXPOMATHYECKOTO CBETA ¢ JUTHHOM BomHbI 5.10° cM. HaiiTi mmpnry n300pakeHus mean Ha
9KpaHe, yAAJCHHOM OT 1ienu Ha pacctosiHue 1 M. [llupuHoit n300pakeHus CUnTaTh pacCTOSHUE
MEXy IEpBBIMU JU(PPAKIUOHHBIMA MUHUMYMaMH, PACIIOJI0KEHHBIMU 110 00€ CTOPOHBI OT
IJIaBHOT'O MaKCUMyMa OCBEIICHHOCTH.
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4.2 ®oH/I OLIEHOYHBIX CPEACTB /115l POBeAeHUsI IPOMEKYTOYHOIN aTTecTAlun
Bomnpocsl, BBIHOCHMBIE HA IK3aMeH M0 M CUNILINHEe «DU3UKa)

MexaHn4yeckoe JBUKEHHE, €r0 OTHOCUTEIIBHOCTD. TpaekTopus apwxeHus. I1yTs n
nepeMenicHue. MarepuanbHas To4Ka.

XapakTepUCTUKH MEXaHUYECKOIO ABM)KEHHUS: IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE.
Kunemarndeckue ypaBHEHHUs, CBS3bIBAIOLINE IEPEMELIEHUE, CKOPOCTh U YCKOPEHHUE B BEKTOPHOM
dbopwme.

[TpsamonuHeitHoe paBHOMepHOE ABMKeHUE. CkopocTs. ['padudeckoe mpeacTaBieHUe JBUKEHUS.
PaBHONIEpEMEHHOE IBHKEHHUE. Y PABHEHMSI CKOPOCTHU U IIEPEMELCHHUS ITPH PAaBHOIIEPEMEHHOM
nBkeHuu. I'paduueckoe npeacTaBieHne paBHONIEPEMEHHOTO IBUKCHUS.

B3aumoneiicteue tein. [lonstue cuibl. [Ipunnun cynepnosunuu. Cuiia ynpyrocTH, CUIbI
TPEHMUSL.

6. 3akons! HproToHa.

7. Cuna tsbxectu. 3aKOH BceMHpHOro TaroteHus. Bec tena. HeBecomocTb.

8. Ummynbc Tena. UMmybe critbl. 3aKOH COXpaHEHUS UMITYJIbCA.

9. Mexanuueckast paboTa 1 MOLTHOCTh. ETMHMIIBI U3MepeHHs pabOThl U MOIIHOCTH.
Kunernueckas sneprust. [loTeHumanpHas 3Heprus Teja, MOJAHATOI0 HaJ/l TOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHas 3HEpPrus ynpyro a1eopMHUpoBaHHOIO TeNla. 3aKOH COXPaHEHUSI TTIOJIHON
MEXAHUYECKOU SHEPTUU.

Mexanunueckue kosnebanus. [TapameTpsl kosebaTeabHOToO ABUXKEHUS. Y paBHEHHE
TapMOHHYECKOT0 KOJICOaHUSI.

MaremaTtnueckuil 1 npy>XKUHHBINA MasTHUKU. [leproas! ux xonedanuil. [IpeBpaienue sHepruu
IPU MEXaHUYECKUX KOJICOaHUSIX.

Mexannueckue BosiHbI. [lonepeuynsie 1 npoaosbHbIe BOJIHBL. [loHsTHE DpOHTA U ITTMHBI BOJIHBI.
14. OcuoBusle nonoxxenust MKT. Jluddysust 1 6poyHOBCKOE ABHKEHHE.

15. Pa3mepsl 1 Macca Mosiekyi1. KoianuectBo BemectBa. MossipHas macca. Yucno ABoraapo.

16. M neanbHblii ra3, €ro OCHOBHBIC CBOMCTBA. J|aBlieHHe ra3a, €AUHHUIIBI JaBICHHU.

17. TTapoobpazoBanue u kouaeHcanus. Mcnapenne. Kunenue.

18. HaceblmeHHbIi ap 1 ero CBOWCTBA. Bi1aXkHOCTB BO3/yXa U €€ U3MEpEeHHe.

[ToBepxHOCTHOE HaTsokeHue kuaAkocTd. KoahduuueHT MoBEpXHOCTHOIO HaTSKEHUS
KUAKOCTHU. SIBIeHUs cMaunBaHuUs U He cMaunBaHus. KpaeBoit yrod.

[TonsiTust kpucTammyeckoro u amopdHoro Ten. Buasl kpuctannndeckux pewérok.lnapnenue u
KpUCTAJIITN3AUs TBEPBIX TEII.

21. DnexTpudeckuii 3aps. 3aKOH COXpaHEHUs MIEKTpUUYecKoro 3apsaaa. 3akoH KymnoHa.
Hanpsoxk€HHoCTb 31ekTpuyeckoro mosis. [IpuHIun cyneprno3uiuuu 31eKTpUYecKuX MoJeil.
['paduueckoe nzo0pakeHne MEKTpHUUECKUX moseil. CBONCTBA TMHUN HANPsHKEHHOCTH
IIEKTPUYECKOTO MOJIS.

Pabora cuit anexkTpruyeckoro mnoss 1no nepexHocy 3apsiaa. [lorenuuan, pa3HocTh MOTEHIIUAJIOB.
Hanpsixenue.

KonzaeHncaropbl. DJI€KTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOpa. JHEPTUs 3apsIKEHHOTIO
KOHJIEHCATOopa.

25. DNeKTpUYEeCKHii TOK. Y CIIOBUS CYILIECTBOBAHUS AIEKTPHUECKOro Toka. Cuia Toka.

3akoH Oma ans ydactka snekrpuyeckoit renu 6e3 2./1.C. 3aBUCUMOCTB 3JIEKTPUIECKOTO
COIPOTHUBIIEHUS OT MaTepuala, FeOMETPUUECKUX PAa3MEPOB U TEMIIEPATYPHI.

27. TlocnenoBaTelbHOE U MAPATUICITLHOE COSAMHEHUE TPOBOTHUKOB.

28. 0. J1.C. ucrounnka Toka. 3akoH OMa 11 OJTHOM IICTIH.

29. TemnoBoe aeiictBue Toka. 3akoH Jxoyns — Jlenna. Pabora 1 MOIIHOCTh 3JEKTPUUECKOTO
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TOKa.

. DIIEKTPUUYECKHUI TOK B MOMYNpoBoaAHMKaX. COOCTBEHHAs! M MPUMECHAs! POBOIMMOCTH TIOJTY-

IPOBOJIHUKOB.
[ToHsiTHE MATHUTHOTO 1OJIA. MarHuTHAsE MHAYKIUS, JUHUM MATHUTHOM MHIYKIMU, UX CBOM-
CTBA.

32. BzaumoeicTBrE mapauieaIbHbIX TPOBOIOB ¢ ToKamu. Crita Amnepa.

9. 4.C. uHIyKIUH B IPSIMOJIMHEHHOM IIPOBOJHUKE, IBHKYIIUMCS B OZTHOPOAHOM MarHUTHOM
noJe.

34. MaruuTHbli noTok. PaboTa no nepemenieHuio NpoBoIHIUKA ¢ TOKOM B MAarHUTHOM I10JI€.
35. JleiicTBME MAarHUTHOTO TOJIS Ha ABMXKYIIHiAcs 3apsn. Cuna JlopeHna.

36. SBnenue snexTpomMarauTHOM HHAYKIKU. OnbiTel @apanes. [Ipasuio Jlenuna.

37. SIsnenne camounaykiuu. J./[.C. camonnaykuuu. MTHAYKTUBHOCTD.

38. CBOOOHbIE 3JICKTPOMArHUTHBIE KoJieOaHus B KosiebaTenbHOM KoHType. Dopmyiia ToMcoHa.
DNeKTpOMarHuTHOE [oJIE M €ro pacnpocTpaHEHHE B IPOCTPAHCTBE B  BUJE
3JIEKTPOMArHUTHBIX BOJIH

40. TTepeMeHHBIN TOK, €TO TIOTYYCHUE U TApAMETPHL. Y paBHEHUE IEPEMEHHOTO TOKA.

41. JleficTBytO1IME 3HAUEHUSI IEPEMEHHOTO TOKA U HAPSYKEHUSI.

AKTHUBHOE, UHIyKTUBHOE U EMKOCTHOE COIIPOTHBIJICHUE B LIENH NIEPEMEHHOI0 TOKa. 3akoHOMa
JUISI IENU TIEPEMEHHOTO TOKa.

43. YcTpoicTBO U MPUHIIMI AeUCTBUSA 0HO(]a3HOr0 TpaHchopMaTopa.

44. 3akoHbI OTpaXKEHUS CBETA U IIpeJIoMJICHUs cBeTa. [lo1HOE BHYTpEHHEE OTpaKeHUE.

45. NnTtepdepenuus cBeta, e€ mposiBIICHHE U TIPUMEHEHUE B TEXHUKE.

46. Tudpakuus ceera. ludpakiumonnas pemérka. Y paBHeHUe 11 (QPaKIIMOHHON PeETKH.

47. [lucniepcus cBeTa.

48. JlaBnenue ceeta. OnwiTel [1.H. JIeGenena.

SABnenue BHemHero ¢otordpdekra. 3akonsl A.I'. CroneroBa maiig BHewmHero ¢Gortodddexra.
VYpaBHenue A. DifHIITelHA 1Sl BHEIIHETO poTodpdeKTa.

Mogens aroma no Pesepdopay u mo bopy. [Ipoucxoxxaenue cieKTpoB U3IydeHUs U
MOTJIOLICHMSL.

51. Buapl criektpoB. CrieKTpalibHbII aHAIIN3.

52. EctecTBeHHas pamoakTUBHOCTh. CBolcTBa anb(a-, 6eTa- U raMmMa-u3nyyeHHUH.

53. Ctpoenue aTOMHOTO s/Ipa.

54. TlpaBuna cMmemenus npu anbda- u 6era-pacnaaax.

55. 3aK0H painOaKTUBHOTO pacmasa.

56. M3oTomsl.

57. Jledekt macchol siipa, JHEPTHsl CBSI3U.

58. PagroakTUBHBIE N3ITYYEHUS U UX BO3/IEHCTBUE HA )KUBbIE OPraHU3MBI.

59. llenenwne TsoxEMbIx saep. [loHsTHE IEMTHON peakuny qesieHusl TSOKENBIX siIep

60. TepMosIIEpHBII CHHTE3 M YCIIOBHS €70 OCYIIIECTBIICHUSI.

61. OcHOBBI TeOpUHU H3MepeHni. OMNUOKN U3MEPEHU.

62. [IpsiMble ¥ KOCBEHHBIE N3MEPEHHUs. AOCOIOTHAS, OTHOCUTENIbHAS TIOTPEITHOCTH.

Kpurepun onenkn:

OLIEHKA «OTJIUYHO»: TIyOOKHE HCUEpIIbIBAIOIIME 3HAHMS BCEro NPOrpaMMHOIO MaTepuana,
JIOTMYECKH IOCIIe0BaTENbHbIE, [TOJIHbIE, IPAMMATHUYECKHU NPABHJIbHBIC U KOHKPETHBIE OTBETHI Ha
BOIIPOCHI DK3aMCHAIIMOHHOI'O omiera u JOIMOJIHUTCIIBHBIC BOMPOCHI YJIICHOB KOMHUCCHUU;
UCIOJIb30BaHUE B HEOOXOAMMOM Mepe B OTBETax S3bIKOBOTO MaTepuaa, MpeACTaBIEHHOIO B
PEKOMEHAYEMBIX yUeOHBIX TOCOOUSIX U IOTIOIHUTEIBHOMN JINTepaType;

OLIEHKA «XOpOILIO»: TBEPABIC M JOCTATOYHO IOJIHBIE 3HAHUS BCEr0 MPOTrPaMMHOIO MaTepuana,
MOCJICAOBATCIILHBIC, TPABUJIbHBIC, KOHKPCTHBIC OTBCTHI HA MMOCTABJICHHBLIC BOIIPOCHI



pu cBOOOTHOM pearnpoOBaHUN HA 3aMEYaHUsI [0 OT/AEITBbHBIM BOIIPOCaM;

OLIEHKA «YOBJICTBOPUTEILHOY»: 3HAHNE U TTIOHUMAHUE OCHOBHBIX BOIIPOCOB MPOTPAMMBI, HAJTMUNE
HEeOOJIBIIOr0 KOJIMYECTBA OMIMOOK ITPU HEJJOCTATOYHOH CLIOCOOHOCTH MX KOPPEKTUPOBKH, HATTHYHE
ornpezaeneHHoro konuuectsa (He 6onee 50%) ommbOK B OCBEIIEHUU OTEIBHBIX BOIIPOCOB OUIIETA;
OLICHKA «HEYIOBJIECTBOPUTEIIFHOY»: HEMOHMMAHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB, TIpyObIe
OIIMOKY B OTBETE, HEYBEPEHHBIE W HETOUHBIC OTBETHI HA JOMOJIHUTEIHHBIE BOINPOCH! SK3aMeHa-
TOPOB.

OueHoYHBIE CpeicTBA Uil MHBAJIMIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS
BBIOMPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAJIHJIAM U JIMIAaM C OrPAaHMYCHHBIMH BO3MOXXHOCTSMH
3JI0POBBSI TPEOCTABIISECTCS TOTIOHUTENILHOE BPEMs JIJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIPU TIPOBE/ICHUH TPOLIETYPHl OIICHUBAHUS PE3YJIbTaTOB O0yUYSHHUSI MHBAIUIOB U JIMII C
OTPaHUYECHHBIMU BO3MOKHOCTSIMH 37I0POBbSI IPETyCMAaTPUBACTCS MCIIOJIb30BAaHNE TEXHHUUYECKUX
CpPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C MX HHIMBUAYAIbHBIMH OCOOCHHOCTSIMH;

— IIpH HEOOXOIMMOCTH TS O0YJAIOIIUXCsl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI
M WMHBAIMAOB TIpOLEAypa OICHUBAHMSA pPE3YJbTaTOB OOyYeHHS MO JMCHUILIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[lpouenypa oueHUBaHUS peE3yIbTAaTOB OOyYCHHS WHBAJIWAOB M JHMI C OTrPaHUYCHHBIMH
BO3MOYKHOCTSIMH  3/IOpPOBBSl 110 JUCHUIUIUHE (MOIYJIIO) TMpEIyCMaTpUBAeT IPEIOCTABICHHUE
uHpopManmu B (opmax, aTaNTHPOBAHHBIX K OTPAHUYCHHUSM HX 3/0POBbS M BOCIPUSATHS
uHpOpMAaIHN:
JInst L ¢ HapyIICHUSIMU 3PEHHS:
— B Ie4aTHOW (hopMe yBEJIIMYEHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUiist U1 ¢ HAapYIIEHUSIMU CITyXa!

— B [Ie4aTHOM (opme,

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

JUnist UL ¢ HapYLIEHUSIMU ONTOPHO—/IBUTATENIBHOTO anmnapara:

— B TIe4aTHOM opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA00YYarOIINXCSI.

5.  IlepeyeHb OCHOBHOIi U IONIOJTHUTEIbHOM Yy4eOHON JUTEpaTyphl,
He00X0AUMOii 1JIs1 0CBOEHHS AUCHMILINHBI (MOLYJI51)

5.1 OcHoBHas UTEpaTypa:

1. Ponnonos, Bacunuit Hukonaesuu. ®dusuka [DnekTpoHHBIN pecypc] : yueOHoe
noco6wue utst By3oB / B. H. PommonoB. - 2-¢ u31., ucnp. u jom. - Mocksa : FOpaiit, 2022. - 295 c.
https://biblio-online.ru/book/97EE90F4-3156-4408-A82B- 7A172E675A91.

2. Huxkepos, B. A., ®usuka [DnekTpoHHBIN pecypc|: yUeOHUK U MIPAKTUKYM IS
By30B / B. A. Hukepos. - M. : FOpaiit, 2022. - 415 c. - https://biblio- online.ru/book/4ACC1CEAS-
0A42-4FFC-BE83-6812E1A08899

5.2 lomoJHuTeNbHAs JJUTEpaTypa:

1. Tpodumona, Taucus MsanoBHa. Kypc ¢usuku [Tekcr]: Mocksa : Axkagemusi, 2014, -
558 c. (27 2K3.)

2.Kypc ¢usuku [Teker] : yuebroe mocobue [mis By3os] / T. U. Tpodumosa. - 18-¢ uzs.,
crep. - M.: Akanemus, 2010. - 558 c. (46 3k3.)


https://biblio-online.ru/book/97EE90F4-3156-4408-A82B-7A172E675A91
https://biblio-online.ru/book/97EE90F4-3156-4408-A82B-7A172E675A91
https://biblio-online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899
https://biblio-online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899
https://biblio-online.ru/book/4CC1CEA8-0A42-4FFC-BE83-6812E1A08899

3. Kypc obmieit husuku [DnekTpoHHBIH pecypc]: yaednoe nmocodbue: B3 1. T. 1 :
Mexanuka. Monekynspras ¢usuka / CaBenses U. B. - CI16.: Jlanb, 2022. - 436 c. -
https://e.lanbook.com/book/98245#authors.

4. Kypc obmme#t ¢pusuku [DneKTpoHHEIH pecypc]: yuedHoe mocodue : B3 1. T. 2 :
OnekTpuuectBo U MaraeTusM. Bomubl. Onruka / W. B. Casenbes. - CI16.: JIanp, 2022. - 500 c. -
https://e.lanbook.com/book/98246#authors.

5.3. llepuoanyeckue U3IaHUS:

B Mupe nayku

XKypHan skcnepuMeHTaIbHON U TEOPETUIECKON (U3NKU

N3Bectust poccuiickoii akagemun HayK. MHXeHepHO-(DU3MYeCKHid )KypHAT

6. Ilepeyenr  pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHHUKAMOHHOH  ceTH
«HTEepHET», HEOOXOAUMBIX /IJIS 0CBOECHU JUCHHUILINHBI (MOLYJI51)

1. Undopmaumonnas cucrema «EnumHOE OKHO JocTyma K 0Opa3oBaTelbHBIM
pecypcamy»: http://window.edu.ru/window

2.  bubnuoteka 3neKTpOHHBIX yueOHHKOB: http://www.book-ua.org/

3. PyOpuxkon —  KkpymHeHmmd  SHOMKIONEIUYecKuid  pecypc  WHTepHera:
http://www.rubricon.com/

4.  AHHOTHpOBaHHBIM TeMaTW4ecKuil Kartamor VIHTepHET pecypcoB 10 (u3HKe:
http://www.college.ru/

5.  denepanbHblii 00pa3oBaTeNbHbIHI HOpTa:
http://www.edu.ru/db/portal/sites/res_page.htm

6.  Karanor Hayunsix pecypcos: http://www.scintific.narod.ru/literature.htm

1. MeToauyeckue yKazaHus sl 00y4aIOIIUXCSl 0 OCBOCHHIO TUCUMILIUHBI
(Mmonmy.Jist)

[IpopaboTtka yueOHOro (TEOpPETUYECKOT0) MaTepHaia

o Oco0oe BHMMaHKE HEOOX0IMMO OOPATUTH Ha COJIEP’KaHUE OCHOBHBIX MOJIOKEHUMN
U BBIBOJIOB, OOBSICHEHHWE SBIEHWH © (HAKTOB, YSICHEHHE MPAKTHYECKOTO MPUIOKECHHUS
paccMaTpUBAaEMbIX TEOPETUYECKHX BOIIPOCOB.

o B Ipoliecce MpopabOTKU y4yeOHOro MmaTepuana CTYJIEHT JOJKEH CTPEMUTHCS
IOHATh W 3allOMHUTh OCHOBHBIE TIIOJIOXKEHUS PACCMATPUBAEMOI0 MaTepualia, IpUMEpHI,
MOSICHSTIONIHE €T0, & TAK)KE pa300paThesl B MIUTFOCTPATUBHOM MaTepHale.

o 3aKaHYMBaTh IIOATOTOBKY CJEIyeT COCTaBJIEHHEM IUIaHa (KOHCIIEKTa) TI10
U3ydaeMoOMy MaTepHuaiy (BOIMpPOCY), YTO TO3BOJSET COCTaBUTh KOHIIEHTPHPOBAHHOE, CHKATOE
IpeJICTaBICHNE 0 N3y4aeMbIM BOIIPOCAM.

o YCIIENITHOE OCBOGHUE Kypca TMpEIroiaraeT akTHBHOE, TBOPYECKOE YdacThe
CTYZEHTA IyTeM IUIAaHOMEPHOH, MOBCETHEBHOM pabOTHI.

Ha camoctosTenbHyto paboTy cTyaeHToB, cornacHo TpeboBanusiM @I'OC BO, oTBoaUTCS 0KOJIO
31 % BpemMeHH OT 00IIIeH TPYIOEMKOCTH TUCIUTLIIHHBL. COMTPOBOXKICHNE CAMOCTOSATEIFHON PaOOTHI
CTYZICHTOB MOKET OBITh OPraHU30BaHO B CIEAYIOMUX (hopmax:

— MPOBEJICHHEM KOHCYJIbTAINH (MHANBUAYIBHBIX HITU TPYIIIOBBIX ), B TOM YHCJIE C TPUMEHEHHEM
TMCTAaHIIMOHHOHN cpeabl o0ydyenus. Kpurepuii oneHku 3¢ (eKTHBHOCTHCAMOCTOSTEILHONW PadOThI
CTYACHTOB (pOopMHUpYETCs B XOJIe MPOMEXKYTOUYHOTO KOHTPOJIS Mpoliecca BBHIOTHEHUS 3aJaHUi U
OCYLIECTBIISICTCS HA OCHOBE pAa3jM4YHBIX CHOCOOOB B3aMMOAEHCTBUSL B  DIIEKTPOHHOM
nH(pOpMaMOHHO-00pa30BaTEIBLHON Cpe/ie By3a.

B coorBercTBMM C 3TUM TpU MPOBEACHUU OINEPATUBHOTO KOHTPOJS MOTYT


https://e.lanbook.com/book/98245#authors
https://e.lanbook.com/book/98246#authors
http://window.edu.ru/window
http://www.book-ua.org/
http://www.rubricon.com/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm

HCIOJIb30BATHCS KOHTPOJIbHBIE BONIPOCHl U MHAMBHUYalbHbIE IPAKTUUYECKHUE 3adaHUs.
ConpoBoXIeHHE CAMOCTOSITENIFHOW paboThl CTYJIEHTOB TakXKe OpPraHu3oBaHO B  (opme
KOHCYJIbTAllUM,  OPTaHM30BAaHHBIX I Pa3bsACHEHHS  MPOOJEMHBIX  MOMEHTOB  IIpH
CaMOCTOSITETbHOM H3YYE€HHUHU TeX WIM HMHBIX aCIEKTOB pa3/eioB ycBamBaeMoW HH(popMaruu B
JTMCLUTUINHE.
K cpencrBam oOecrieyeHuss OCBOSHHS TUCHMIUIMHBI «DU3HKa» TaKKe OTHOCUTCS SJIEKTPOHHBIN
BapHaHT y4eOHOI0 Kypca, BKIIIOYAIOIIUI B ceOs:

— JEKIIMOHHBIN KypC JUCHUIUIAHBL;

— KOHTPOJIbHBIE BOIIPOCHI 110 KAXKAOMY pa3aeiy y4eOHOW AUCIUILTUHEI;

— CIHCOK 33/IaHUH 10 KaKAOMY pa3zieny y4eOHO! AUCIUILTUHEIL.
K cpencrBam obecrieueHusi OCBOCHHS TUCHMIUIMHBI «DH3MKa» TaKkKe OTHOCSTCS SJIEKTPOHHBIC
BapUaHTh! JOIOJHUTENbHBIX YUEOHBIX, HAYYHO-TIONMYJISIPHBIX M HAay4HbIX U3JaHUH.

8. Hepeqeﬂb I/Il—[(bOPMaIII/IOHHbIX TeXHOHOFHﬁ, UCII0JIB3YyEMBIX nmpu
OCYHIE€CTBJICHUHA 06p330BaTeJ'II)HOFO nmpouecca mo JIMCuMIlInHe (MOJIyJ'IlO)

NudopmanMoHHbIE TEXHOJIOTMH MOTYT OBITh HCIOJb30BaHbI TPU OOYYCHHH CTYJICHTOB
HECKOJIbKUMH crioco0aMu. B camom mpocToMm ciydae peaibHbIil y4eOHBIM Mpolecc WAET IO
O6bI‘-IHI)IM TEXHOJIOI'UAM, a I/IH(bOpMaIII/IOHHBIe TCXHOJIOTUW NPUMCHAKOTCA JIMIIb  JJIA
MPOMEKYTOYHOTO KOHTPOJISI 3HAHHUW CTYJICHTOB.

[Tpumenenne o0Opa3oBaTeNbHBIX WHGOPMAIIMOHHBIX PECYPCOB B KAauyeCTBE JOMOJIHEHHS K
TPAJUIIMOHHOMY Y4YeOHOMY IIpPOILIECCY HMMEET OOJNbIIOe 3HAYCHHWE B TEX CiIydasx, KOorjga Ha
KaueCTBEHHOE yCBOeHHE oObeMa yueOHoro marepuana, npeaycMmoTpenHoro @ I'OC, He xBaTaer
ayJIUTOPHBIX 3aHATHI Mo ydyeOHoMy miuaHy. Kpome Toro, Takas gopma opraHuzanuu y4eOHOTO
mporecca O4YeHb BaKHA TIPH  HEPAaBHOMEPHOW HAYaJlbHOM IOATOTOBKE OOYYaOIIUXCS.
Pa3memniennsie Ha cepBepe AMCTAHIMOHHBIE KYpChl B OOJBIION CTENEHH CHOCOOCTBYIOT
Ka4€CTBCHHOMY YCBOCHHIO JICKIIMOHHOTO MaTCpuajia U MOAroToBKeE C HpOMGX(YTOqHOﬁ arrecralnuu
110 JTUCHUITJINHE.

TI)I-OTOpI/IaJ'I — 3TO IpyHIIOBOC MPAKTHYCCKOC 3aHATHUC, OJOITOJHAIOIICS CaMOCTOATCIBHBIC 3aHATUA
npu OOy4EeHHWU IO TEXHOJOTHH CMEIIAaHHOTO O0yuyeHHs. ThIOTOp BBIACHSAET BO3HHKIIHE MPH
CAMOCTOSATCIIBHBIX 3aHATUAX HpO6J’IGMBI n HaéT 3aaaHus, IMO3BOJIAIOIMUEC ITOIMMPAKTUKOBATLCA U
OCBOUTH HOBBIE 3HaHHUSA, OOMEHSTHCS OMBITOM C Kojuleramu. Ha TeroTopuanmax MPUMEHSIFOTCS
AKTUBHBIC MCTObI O6y‘-IeHI/I$[Z T'pyHIOBbIC AUCKYCCHUU, ACTTOBBIC UI'PbI, TPDCHHUHT'U, MO3rOBOH ITYpM.
[To cytu — sTo né€rkas popma TpeHHMHra, B KOTOPOH TOJ PYKOBOJCTBOM ThIOTOpa Ipyrue
y4aCTHUKU TTOMOTAIOT OCBOMTH MOJTy4YeHHBIE 3HaHUA. Ha XxopoieM ThIoTopuaie MOKHO YCTPAHUTh
HpO6€HBI B 3HAaHUAIX, pa306paTLcsf B HCIIOHATHBIX TEMaX W HAYYUTHCA IMPUMCHATH IMOJYUYCHHBIC
CaMOCTOSITENTLHO 3HAHUSI.

Takum 06p330M, HAKOIUICHHEIA OITBIT IPUMCHCHUA I/IH(l)OpMaIII/IOHHI)IX U AUCTAHIUOHHBIX
TEXHOJIOTUH B yqe6HOM MMponecCce B pa3JIMUHBIX BapruaHTax IMO3BOJISCT FOBOpI/ITBO6 OIMPEACIICHHBIX
MpEenMyIIecTBax MoJ0OHBIX (hOpPM OpraHU3AIMH YIEOHOTO TMpoIiecca:

— CTAHOBUTCS BO3MOKHOU MPUHIUIIMAJIIBHO HOBas OpraHu3anusa CaMOCTOSITEIILHOU pa6OTI)I

CTYJICHTOB;

— BO3pacTaeT HHTEHCHUBHOCTH yU4E€OHOTO MpoIIecca;

— Y CTY/ICHTOB TOSIBJISIETCS] TOTIOJTHUTEIbHASI MOTHUBAIIHS K TO3HABATEIBHON JEATEIbHOCTH;

— JOCTYITHOCTh Y4eOHBIX MaTepHAIOB B JII000E BpeMs;
— BO3MOXXHOCTh CAMOKOHTPOJII ~ CTETIEHH YCBOGHHMS MaTepHala 10 KakIOH Teme



HCOIrpaHMYCHHOC KOJIUYCCTBO pas.

8. Hepeqenb HGOGXOJIHMBIX I/IH(l)OpMaIII/IOHHbIX CIIPAaBOYHBIX CUCTEM

1. Bornbiias Hayunas 6ubnmoreka: http://www.sci-lib.com/

2. Jlexmuu o usuke aust BY3o08: http://physics-lectures.ru/

3. EctecTBeHHO-HayuyHbIll 00pa30BaTENbHbIN IOPTA;
http://www.en.edu.ru/catalogue/

4. YuebHo-00pa3oBarenibHast PU3UKO-MaTeMaTu4eckas OnbanoTeka caiira EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

S. O06pazoBatenbHblil IpoekT Bapruna «®usmuka, XuMus, MaTeMaTUKa CTyI€HTaM U
HIKOJIbHUKaM: http://www.ph4s.ru/

6. Texuuueckas omdauoreka: http://techlibrary.ru/

9. MarepuanbHO-TeXHH4YeCKass 0a3a, HeoOXoauMasi Ui  OCYHIECTBJICHUS

0o0pa3oBaTe/IbHOIO NMPOoLecca MO JUCHUILIMHE (MOAYJII0)

VYenemnas peanus3auys IpenofaBaHus JUCHUIUIMHBL  «Du3MKay Ipeanosaraet Haauyue
MUHUMAJIEHO HEOOXOMMOT0 JIJIsl pean3aiii 0aKalaBPCKOW MPOrpaMMEbI IEPEYHS MaTEePHATLHO-
TEXHUYECKOT0 00ecreueHusI:

Ne  Bun pabor MaTtepualbHO-TEXHUYECKOE obecrieyeHue
ITUCLIUIUIMHBI (MOJTYJIsl) M OCHAILIEHHOCTh
1  [lekunoHHBIE 3aHATUS 1. VYueOnas ayautopus [Uid TPOBEICHUS 3aHATUH

MEeKIIMOHHOTO TUMa aya. Ne 425,

VuebHnas mebenb, 3kpaH - 1 mr., mpoekrop - 1 mir.
HOYTOYK - 1 miT., MoKyMeHT-kamepa - 1 mit., akyctudeckas
cucTteMa - | mT., MUKIIEPHBINA MyNbT - 1 MIT., yCHIUTEND A
1 wr.,, uHTepakTHBHas TpuOyHa - 1 mT., HabOpHI
TEeMaTUYEeCKUX CIIaiJI0B.



http://www.sci-lib.com/
http://physics-lectures.ru/
http://www.en.edu.ru/catalogue/
http://eqworld.ipmnet.ru/ru/library/physics/
http://www.ph4s.ru/
http://techlibrary.ru/

CemuHapckue (mpakTU4eckue)
BaHATUSA

1. VYuyeOnas ayautopus ajsi IPOBEIACHUS 3aHATHHA
cemuHapckoro tumna aya. Ne 201 C.

YuebHast mebenb, skpaH - 1 mr., mpoektop - 1 mrT.
HOYTOYK - 1 IT., IEMOHCTpAIIMOHHOE 000PYI0BaHUE /1JIs
MpOBEICHUS (PU3MUECKOTO IKCIIEPUMEHTA.

2. YdyeOHas aynuTOpus Ui IPOBEICHUS 3aHATUN
cemuHapckoro tuna aya. Ne 114 C

YyeOnas mebenb, 3kpaH - 1 mT., mpoektop - 1 .
HOYTOYK - 1 mr., obopyaoBaHue Ui NpPOBEACHUS
MPaKTUYECKUX padoT 1o (hu3uKe.

3. YueOHas aynuTopus IS IPOBEICHUS 3aHATUN
cemuHapckoro tumna aya. Ne 209 C

'YuyeOnass meGenb, skpaH - 1 mr., nmpoekrop - 1 mir.
HOYTOYK - 1 mT., oOopymoBaHue [jisi MPOBEACHUS
MPaKTUYeCKuX padoT mo Qusuke.4.

4. VYwyeOHas aynuTOpUA ISl IPOBENICHUS 3aHATUN
cemuHapckoro tumna ayn. Ne 315 C

YueOnast meOenb, skpaH - 1 mT., mpoektop - 1 mT.
HOYTOYK - 1 1T., 060pyioBaHUE AJIsl IPOBEICHUS
MPaKTUYECKUX paboT 1o (pusuke.

['pynmnoBble  (MHAMBUAYAIbHbIC)
KOHCYJIbTAIlUU

1. YueOHas aynuTopus Ui MPOBENEHUS TPYNIOBBIX U
WHNBUIYTBHBIX KOHCYIbTAIMMA ay 1. Ne 422,

YueOHast meOenb, 9kpaH - 1 mr., npoektop - 1 mrt.,
HOYTOYK - 1 mT.

Texymmin KOHTPOIIb,
MMPOMEKYTOYHOM aTTeCTalus

1. YuebHas aynuTopust Ui NpPOBEIEHUS TEKYIIEro
KOHTPOJISL U TPOMEKYTOUHOM aTTectanuu ay. Ne 416.
'YueOHast MeOeb.

CaMocTosTeIbHas pa60Ta

[Tomemienne a1 caMoCTOSTENbHOM paboTel aya. Ne
108 C, 109C.

OcHamieHo y4eOHOH MeOenbl0 M KOMIIbIOTEPHOM
TEXHUKOM C BO3MOKHOCTBIO IIOAKIIOYEHUS K CETU
«HTepHET», NpOrpaMMON HKPAHHOTO YBETUYEHUS W
oOecTIeueHHbIN JOCTYTIOM B AIIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHY IO cpeny
VHHBEPCHTETA.




