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1. IlepeuyeHb NJIAHUPYEMBIX Pe3yIbTATOB 00y4YeHHUSs 1O AUCHUILIMHE (MOYJIIO0),
COOTHECEHHBIX C IVIAHUPYEeMBbIMH pe3yJibTaTaMHU 0CBOeHHs 00pa3oBaTeIbHOM
NporpamMmbl

B pesynbrare ocBOeHMs mporpamMmbl OakanaBpuara OOydaroOLIUMHCS JOJIKEH OBJIAJETh
CIIEAYIOIIMMU pe3ybTaTaMUu 00y4YeHUs IO AUCHUILUIMHE (MOIYIIO):

Koowi PesyabTaTsl ocBoenus OOII Ilepeyenb miIaHUPyeMbIX
Komnemeny Cooepocanue KomnemeHyuit pe3yJ1bTaTOB 00y4eHus 110
uu AUCHMIIHHE
OK-7 CHOCOOHOCTH K caM000pa30BaHui0 | 3Hamb: OCHOBHBIE ITYTH
U K CaMOOpIaHU3aluu caM000pa30BaHus U CaMOOPIraHU3aluU

Ymemo: nHaxoquTh HYXKHYIO
MH(OPMALIHIO U OPTaHU30BBIBATH
poheCCHOHANTBHYIO JIEATETLHOCTh
Bnaoems: BnageTh CHOCOOHOCTHIO K
CaMOOPTaHU3AINU U
caM000pa30BaHUIO

2. MecTo AUCHMILIMHBI B CTPYKTYpe NPOrpaMmmbl 0akajiappuara

Hucrtunnuna (Moayinb) «du3nkay 0THOCUTCS K 0a30BOM 4acTH

Jlist ocBOGHHMSI JaHHOM AMCIUIUIMHBI HEOOXOIMMBI KOMIIETCHIIMH, C(POPMUPOBAHHBIE B
pamMkax ocBoeHus aucturiuabl: OK-7

JucuuniuHa (MOylNb) U3y4aercs Ha 2Kypce B 3,4 cemecTpax.

3. O0beM QUCHMILUIMHBI (MOAYJISAA) B 3a4€THBIX eIUHULAX C YKA3aHUEM KOJMYeCTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aroluxcs ¢
npemnoaasareseM (110 BUAAM 3aHATHH) M HA CAMOCTOSAITE/IbHYIO Pa00Ty 00y4Yaromuxcs

OO6mast TpynoeMKocTh (00beM) AUCHUIUIMHBI (MOIYISI) COCTABIISIET O 3a4€THBIX €IUHUIL
(3.e.), 216 akajeMHUECKHX YacOB.

3.1. O6vém oucyunaunvt (M0OYIs) NO BUOAM YUEOHBIX 3AHAMUI (8 YACAX)

. Bcero yacos
O0béM TUCUMIIIIMHBI v
U1 04YHOU (OpMbI 00YUEHHUS
OO6mast TpyA0€MKOCTh AUCITUTUTHHBI 216
KonrtakTHas pabota 00y4aromuxcs ¢ npemnoaaBaTesiemM (1o 108
BHJIaM Y4€OHBIX 3aHATHIN) (BCETO)
AynuTtopHas paboTa (Bcero): 108
B TOM YHUCIJIE:
JICKIW U 72
CEeMHUHAaphbI, MPAKTUUECKHUE 3aHATHUS 36
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Bcero uacos

O0BEM TUCHUNIINHEI =
U1 O4YHOU (OpMbI 00YUEHHUS

IIPAKTUKYMBI

nabopaTopHbIC PAOOTHI

B T.4. B aKTUBHOM ¥ MHTEPAKTUBHON Gopmax 28

Bueaynuropnas padota (Bcero):

B tom uucne, wHmuBMAyambHas  pabota
oOyuaronxcs ¢ npenojaBaTesieM:

KypPCOBOE IMPOCKTUPOBAHHE

rpymnmnoBas, HWHIAWBHUAYyAJIbHAad KOHCYJIbTalUsA U

WHEBIC BUJIBI yaeOHOH JIEITEIBHOCTH,
IpeaycMaTpUBaIOIIAE TPYIIIOBYIO WA
UHIUBUAYaIbHYI0O  paboTy  oOyyarommxcs  C
npenojaBaTesiem)
TBOpYecKas pabora (3cce)
CamocTtosTenbHas pabota oOyyaronuxcs (Bcero) 72

Bua npomexyTrodHoit arTecTanuu 00y4daromerocs
3auer (3 cemecTp)
Dx3aMmeH(4 cemectp) 36

4. CopepsxkaHue TUCHHUILUIMHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 pa3jiejiaM (Temam) ¢
YKa3aHHeM OTBe/IeHHOI0 Ha HUX KOJIMYeCTBa aKa/leMU4YeCKUX YacOB M BUA0B YUeOHbIX
3aHATHH

4.1.  Pa3zoenvt oucyunaunst (M00y1s) u mMpPyooeMKOCHb RO 8UOAM YUEOHBIX 3aHAMUIL (6
axKademuiecKux 4acax)

ol ()
5 Buabl y4eOHbIX 3aHATHIA,
g BKJIIOYAsi CAMOCTOSITEIbHYIO
:§ = paboTy o0y4aromuxcs u
= S TPY10€MKOCTh
> S Py DopMbl
23 (B yacax)
= TeKylIero
Ne Paszgen ® ayIMTOPHbIE camMocTosiTe
s KOHTPOJIA
n/n AUCHMILINHBI = yueOHbIE JbHas
o ycneBaeMoCTH
o) 3aHATHSA pabora
BCEro | JeKIl |CeMHHAPBI, | 00y4aromux
UM |IpaKTHYeC csl
KHe
3aHATHUS
1. | Mexanuka. 60 24 12 24 KOHTPOJIBHOE
MonekyinspHas pU3MKa. 3aJIaHUE, TECT
2. | DmexTpuyecTBo. 60 24 12 24 KOHTPOJILHOE
Maruerusm. 3aJaHuE, TECT
3. | Onruxa. Artomuas | 60 24 12 KOHTPOJIbHOE
Puzuka. Snepnas 3aj1aHKe, TECT
¢du3uKa. Odusnka
OJICMCHTAPHBIX YaCTHUIL
4. | Dx3ameH 36
Bcero: | 216 72 36 72




4.2. Cooepircanue oucuyuniunsl, CMpyKmypuposanHoe no memam (pazoenam)

HaumeHoBaHue pa3aesia

n/n AUCHHUITIIMHBI

Conepxanue

MexaHnuka

Cooepoicanue 1eKYyUOHHO20 Kypca

I.1.

Bsenenne. Kunematuka.

BBenenune. DKcriepuMeHT U TeOpUs B (PU3HYECKHUX HCCIIEOBAHUSX.
[IpocrpancTBO M Bpemsi Kak ()OPMBI CYHIECTBOBAHHUS JBMKYIIEHCS
Matepuu. OU3NYECKUE MOJEIIH.

Kunematuka wmartepuanmbHOW TOUYKH. OTHOCHUTEIBHOCTH JIBHYKEHMS.
Cucrembl orcuera. KoopanHaTHass ¥ BEKTOpHAas (OPMBI ONMHCAHUS
JBIKEHUS ~ MaTepuanbHOM  Touku. llepemenieHue,  CKOpOCTS,
yckopenue. TaHTeHIMaIbHOE U HOpMajbHOE yCcKopeHus. Kunemaruka
JBIKEHUS TI0 KPUBOJIMHEWHOH  Tpaekropuu. JIBuMXKeHHE IO
OKpPY)KHOCTH. YTJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHHE M HX CBS3b C
JTUHEHHBIMHU XapaKTepUCTUKAMHU JBHKEHUS.

Kunematnka MaTepuanbHON TOYKHM B  JBWKYIIEHCS  CHCTEMe
koopauHat. [IpeoOpazoBanmst [amunes. Kiaccudeckuii  3aKoH
CIIOKEHHSI CKOPOCTEM.

DNeMeHThl KWHEMAaTUKU TBEpIBIX HenehopMHpyeMbIx Ten. Ymcio
crenenell cBoOonpl abcomroTHO TBepAbx Tenl. [locTynaTenbHOoe |
BpalaTenbHoe ABMKeHNEe TBepAbIX Ten. Kauenwue.

1.2

dnHamuka wmaTepuaabHOR
TOYKH.

JluHaMuKa MaTepuaJIBHOM TOYKH. B3ammopelcTBue MaTepuaibHBIX
Ten. MHepuuanbHble U HEMHEPIHAIbHBIE CHCTEMbI KOOPAUHAT. 3aKOHBI
Herotona. Macca. Cuna. YpaBHeHUsS IBIWXKEHUA. Poilb HadaabHBIX
yciosuid. [IpuHnun otHocuTensHOCTH 1 amuest.

OyHaaMeHTaldbHBIE  B3auMonaeHcTBUS B mpupope. Cumbl B
KJIACCHYECKOM MexaHUKe. 3aKOH BCEMHUpPHOro Tsarorenus. CBoiicTBa
CHJI TSKECTH, YIIPYTOCTH, TPEHUSI.

OyHaaMeHTaldbHBIE  B3auMonaelcTBUs B mpupome. Cumbl B
KJIACCHYECKOM MexaHWKe. 3aKOH BCEMHUpPHOro TsaroreHus. CBoiicTBa
CHJI TSKECTH, YIIPYTOCTH, TPEHUSI.

JBr>xeHue MatepualibHOW TOYKH B HEMHEPIIMAJIbHOM CUCTEME OTCUETA.
Cunpl nHepuny. HenHepuuaabHOCTh CUCTEMBI KOOPJIWHAT, CBSI3aHHOMN
¢ 3emiield, ee IPOSIBIICHUS B TeO(U3NICCKUX SBIICHUSX.

1.3.

3aKOHBI COXpaHEeHHS.

3aKkoHbI COXpaHEHUS B MexaHuke. [loHATHE 3aMKHYTOW CHCTEMBI.
Umnynsc mMartepuanbHOW TOYKH, CHCTEMBI MAaTepHATbHBIX TOYEK.
3aKOoH CcOXpaHeHHS W W3MEHEHHs uMmmyibca. LleHTp Macc cucTtemsl
MaTepuaIbHBIX TOYEK M 3aKOH €ro JBIKEHUS. PeakTuBHOE IBHUKEHHUE.

MOMEHT UMITylbca MaTepHATbHOM TOYKH M CHCTEMBl MaTepUaIbHBIX
ToueK. MOMEHT cuibl. 3aKOH COXpaHEHUS M H3MEHEHHS MOMEHTa
HUMITyJTbCa. [[BIKeHne TOYKY B IIEHTPAIBHOM MToJie. 3akoHbl Kerepa.

1.4.

JBr>xeHue TBepAOoro Tena.

JIBrkeHue TBepAoro Ttena. JuHaMuKa BpallaTenbHOrO JIBUXKCHHS
TBEPAOrO TEJla OTHOCUTEIBLHO HENOJABM)KHOM OCH. MOMEHT HMHepuuu
TBepbIX Ten pazHol (opmbl. Teopema Illreitnepa. Tenzop nHepuu.
I'maBHble ocu wuHepuuu. YpaBHEHHE MOMEHTOB. KuHernueckas
SHEPrUs BpallaoLIErocs Tena.

Teepaple Tena. BmwKHUNA W JanbHUM TIOPSIIOK B PacIONIOKEHHUU
atoMoB. Kpucrammmdeckue pemeTkd. Da3oBble MEPeXOabl MEXAY
arperaTHbIMM COCTOSIHUSIMU BelectBa. Paszosie nepexos! I u I1 pona.

1.5.

Konebauus u BOJIHBI

KonebaTenpHoe ABMOKEHHE. YpaBHEHHE CBOOOAHBIX  KojeOaHMit
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HaumeHoBaHue pa3aeiia
AMCUUIINHbBI

Conepxanue

MOJIENIbHBIX ~cuUCTeM (Tpy3 Ha TMpyKWHE, MaTeMaTHYecKHil W
¢usnvecknii MasTHUKH). [IpuMeHeHHEe MOJENM TapMOHHYECKOTO
ocIuiuIATOpa K KoiieOaHusAM Monekyn. CliokeHue KoJieOaHUU.
3aryxatomue KojeOaHUsS, WX XapaKTEPUCTHKH. BBIHYXKICHHbIC
KoneOaHus1, sBJICHHE pe3oHaHca. [IoHsATHE O KONeOaHUsSX CHUCTEM CO
MHOTHMH CTereHsMH cBoOoabl. Hopmanbhbie konmebanusi. CriekTp
KoneOaHuH, MoHATHE 0 pa3noxeHun Dypbe.

Bonael B ynpyrux cpemax. BonHoBoe ypaBHeHue. YpaBHEHUE
MOHOXPOMATHUYECKOW Oeryiell BOJHBI, OCHOBHBIC XapaKTEPUCTHKH
BoH. [IpomonbHble ¥ TONEpeYHbIE BOJHBI, MOJSPHU3ALMS BOJH.
[punnun cyneprnosuiiuu BonH. SIBieHne wuHTepdepeHnmu. [loTok
TUTOTHOCTH HEPTHH, CBA3aHHBIN ¢ Oeryiieid BomHOH. CTOsUUE BOJHBI.

Addexr dommiepa.

1.6.

OneMeHTHI THIPO- U
a’pOJIMHAMUKH.

OeMeHTHI THAPO- U a3pOJMHAMUKH. [[BrKeHne uaeanbHOM KUIKOCTH,
Mmojie CKOpOCTeW, JIMHUM W TPYOKH Toka. YpaBHeHue beprymim.
Teuenne Bsi3KOH >kuaKocTH, (opmyna Ilyazeiins. JlamuHapHbie u
TypOynenTHbie moToku. Yncno Pelinonbaca. *

1.7.

[Tpunun
OTHOCUTENNBHOCTH

3aKOHBI MEXaHWKHU B JIBHKYIIUXCS cucTeMax orcuera. OOO0OIIEeHHBIH
MPUHLIMII OTHOCUTENbHOCTH. (OCHOBHBIE TOCTYJAThl CIHEHAIbHON
TEOPHUH OTHOCUTENBHOCTH OiHIuTeiHa. [Ipeobpazoranue Jlopenia.
PensTUBUCTCKUI 3aKOH CIOXKEHHS cKopocrei™. VMIynbc U Heprus
TOYKH B PEIITUBUCTCKOM MeEXaHHWKe. OHeprus TIOKoA. 3aKoH
COXPAHEHMS NIOJTHOW SHEPIUMU.

MonekyinspHas pU3UKa 1 TSPMOANHAMUKA

MornekynsipHast pu3MKa.

OcHOBHBI€ MTPENICTABIEHUS MOJEKYIIPHO-KHHETUYECKOM TEOPHH.
IMpeamer wu Meronpl MonekynsipHol  ¢Gu3uku. CTaTH4ecKuil U
TepMoAMHAMU4Yeckuii moaxonel. CiydaiiHble BETWYMHBI W UX
onucanue. [InmoTHocTh BepossiTHOcTH. CpenHre 3HaUYeHHS, (ITYKTYallHH.
TepMoanHamMuueckue TmapaMeTpbl. PaBHOBECHBIE COCTOSIHUS U
TIPOIIECCHI.

WNpeanbHblii ra3 Kak MoOJENbHAad TEpMOAMHAMHYECKas CHUCTEMA.
OcHoBHOE ypaBHEHUE MOJIEKYJIIPHO-KWHETHIECKOM TEOpUHU
uaeanbHOro rasza. YpaBHenue Kiameiipoma -  MeHeneesa.
Pacmipenenenue  Mojekyn — MIOealbHOTO rasa IO CKOPOCTAM
(pactipenenenue MakcBemia) W B TOJE IOTCHIIMAIBHBIX — CHII
(pacnpenenenue bonbimana). bBapomerpuueckas hopmyia.

SBnenwust nepenoca: qudQysus, BHyTpeHHEe TPEHHUE U TEIION

2.2.

OCHOBBI TEPMOAMHAMHUKH.

OCHOBBI TEPMOAMHAMHUKH.

BHyTpeHHssl oHeprus ujeanbHOro rasa. Pabora tepmoaumHaMU4ecKon
CUCTEMBI. Konnuectso TEIJIOTHI. TennoeMKocTs. 3akoH
paBHOpacHpeeNieH s SHEPTUH 110 CTEIEHSIM CBOOOJIBI MOJIEKYIL.
[lepBeiii  3akoH TepMoauHaMuku. OOpaTHMble ¥ HeOOpaTHMBbIC
nponecchl. Luknmueckne mporeccel. [ukn Kapho. Koaddunment
T0JIE3HOTO JIEUCTBUS TEIIOBBIX MAaIlIHH. Bropoit 3aKOH
TEPMOAMHAMUKH.

OHTpomMsI W €€ CTaTUCTUYeCKas WHTeprpeTanus. Bo3pacranue
SHTPONHH TPYU HEPABHOBECHBIX Ipoiieccax. ['paHUIBI MPUMEHUMOCTH
BTOpPOTO 3aKoHa TepMoAuHaMmuKu. [IpencraBienue o TepMOAMHAMUKE
OTKPBITBIX CHCTEM.
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HaumeHoBaHue pa3aeiia
AMCUUIINHbBI

Conepxanue

2.3.

PeanbHbIe Ta3bl, KUIAKOCTH
U KPUCTAJUIbL

Cusel MONEKYNSAPHOTO B3auMOAEHCTBUS. PeanbHble ra3pl. YpaBHEHHE
Ban-aep-Baanbca. Ilepexon u3 ra3000pa3HOro COCTOSIHUS B JKHIIKOC.
Kputnueckne mapamerpel. Dddexr xoymsa-Tomcona. Cikrxenue
rasos.

Hcnapenune u kunenue xxkujakocred. Haceimennusiii nap. Touka pocsl.
[loBepxHOCTHOE HATSXKEHHE KHUAKOCTH. KamuwuispHble SBICHHS.
[IpencraBieHuss o0 CTPYKType IKHAKOCTEH, OJIKHEM IOPSJIKE,
paananbHON (QYHKIMH pacipeieeHusl.

TBepapie Tena. BawkHU W JanbHUA TOPAIOK B PACHOJIONKEHUU
atomoB. Kpucrammmdeckue pemeTkd. Da3oBble MEPEXOAbl MEXAY
arperaTHbIMM COCTOSIHUSIMU BellectBa. Paszosie nepexos! I u I1 pona.

ONEKTPUIECTBO

DneKTpocTaTuKa

OneKTpuIecKui 3apsiz. 3akoH Kymnona. HanpsixenHOCTB
anektpuueckoro nond. Ilpunnun  cynepnosunuu. IloreHiman.
Pa3HocTh mOTEHIINAIIOB.

Husnexktpuk B snektpuueckoM rmose. Jumnonb. WnonbHbIE MOMEHT.
BekTop monspuzaruun. OnekTpocraTudeckas Teopema ['aycca. Bektop
BNIEKTpUYECKON MHAYKIMU. YpaBHeHue Ilyaccona. VYcimoBus Ha
TPAaHMIIE pa3liena IByX Cpell.

[IpoBogHUK B 3nekTpudeckoM mnoze. PacmpeneneHue 3apsaoB Ha
MPOBOIHUKE. ODJEKTPUYECKOe IMojie BHYTPH M BHE IMPOBOAHHUKA.
OnexTpocTaTH4ecKas 3amuTa.

OnexTpudeckas eMKocTh. KoHaeHcaTtopbl. DHeprus 3IeKTPHUECKOro
nosist. [IIIOTHOCTB 3HEPTUU IIEKTPOCTATUY ECKOTO TOJIS.

3.2.

IlocTOsITHHEIN TOK

Cuna u miIoTHOCTH TOKa. 3akoH OMa sl ydacTKa LIeMH M 3aMKHYTOT O
KOHTypa. CTOpOHHHE CHJIBL. DNEKTPOABIDKYIIAs cuia. 3akoH Oma B
mddepeHuasHoN GopMme.

PasgerBiieHHbIe 2nekTprueckue mnenu. [Ipasuina Kupxroga.

3.3.

OJNEKTpOHHBIC W HWOHHBIC
SIBJICHUS

ONEKTPONPOBOHOCTh TBEPABIX Tel. 3aBUCHMOCTH COIPOTHUBICHUS
METaJUIOB OT TeMIiieparypbl. CBepXIpoBOAUMOCTb. [1odynpoBOAHUKH.
Oddexr Xomra. DNEKTpOHHAS W JBIPOYHAS TPOBOIUMOCTH, P-N-
NepeXoanbl. JII/IOZ[BI, TPAaH3UCTOPbI, UHTCTPAJIbHBIC CXEMBI.

Toku B rasax. )IBI/I)KGHI/IG 3apSAKCHHBIX 4YaCTUI] B JJICKTPUYCCKHUX U
MarHUTHBIX modsx. MoHuzamusa ra3oB. [l'a3opaspsaHas Iia3ma.
HukmorpoH. Macc-criekTpoMeTp. DIEKTPOHHBIH MUKPOCKOII.

Toxkum B oaekrponutax. 3akoHbl @Dapajned. JIEKTPOTUTHUECKAS
Jucconuanmsi. XUMHYEeCKHE UCTOYHHUKH TOKA.

KonTaktHble siBieHus. Pabora Bbixoma 3JekTpoHOB. KoHTakTHas
Pa3HOCTh IOTEHLIUAIOB. TepMO3IEKTPOHHAS 3MUCCHS.

3.4.

ITepemennsbIit
3IIEKTPUUYECKUHN TOK

HepeXOZIHBIe mponeccel B HEIAX C EMKOCTBIO M HMHIAYKTUBHOCTBIO.
VYcnoBue KBa3UCTALMOHAPHOCTH.

3akon Owma gua 1enell MepeMEHHOro TOKa ¢ OMHYECKHM
COIIPOTUBJICHUCM, E€MKOCTBIO u WHAYKTHBHOCTBIO. PeaxkTuBHOE
CONpPOTUBJIIEHUE. MeEToJl KOMIUIEKCHBIX aMIUIMTYI. MOIIHOCTh
IIEPEMCHHOI'O TOKA. HpOMbIH_UIeHHLIe ey 1nepeEMEHHOTO TOKaA.
Konebarenpupiii  koHTYp. CBoOomHbIe KoNieOaHUs. CoOCTBEHHAs
yacrora. 3aTyxaiomme KoineOaHus. BbiHYKAeHHBIE KoJIeOaHMS.

PIIJ «b1.b.10 @u3uxay

8




HaumeHoBaHue pa3aeiia

Conepxanue
n/n JUCHUIIMHBI
SIBiIeHnE 3JIEKTPUYECKOr0 PE30HAHCA.
4 Marnerusm
4.1. | MaruutHoe mone MarnutHoe mone Toka. 3akoHbl buo - Camapa - Jlammaca u Ammepa.
Cuna Jlopenna. Bektop wmarHutHoW wuHAYKIUH. [loTok BekTopa
MarHMUTHOM HMHIYKIIMH 4Yepe3 3aMKHYTYI0 IOBEPXHOCTb. Teopema o
IUPKYJSIITAN BEKTOPA WHIYKITUH MATHUTHOTO TIOJIS.
MarnuTHble CBOWMCTBa BelecTsa. MoiekymsipHble Toku. [ua-, napa- u
(dbeppoMarHeTuky. Bekrop HAaMarHu4eHHOCTH. MarnuTHas
BOCIIPHMUMYHMBOCTh M MarHuUTHas MpoHHUIaeMocTh. IIpencraBienue o
SIEPHOM MAarHUTHOM pE30HAHCE M JJIEKTPOHHOM IapaMarHUTHOM
pe30HaHce.
4.2. OneKTpoMarHuTHaAS OnexTpomaruuTHas uHAykuus. 3akoH @Papagned. [Ipasumo Jlenna.
WHTYKITAS NunyktuBHOCTh. CamomHaykmus. ILIOTHOCTE SHEPTUM MAarHUTHOTO
noJist. B3aumonnaykius. TpanchopmaTop.
4.3. CBsa3bp  anekTpudeckoro u | CBsI3b 2JIEKTPUUCCKOTO M MATHUTHOTO TIOJICH
MarHUTHOrO ToJien O06o006menus Teopur MakcBesuia. BuxpeBoe anekrpudeckoe mone. Tok
cmenienus. CucreMa ypaBHeHH MakcBesia B HHTETpanbHOU (opme.
OnekTpoMarHuTHBIE BOJNHBL. BomHoBoe  ypaBHeHue. CKOpOCTh
pacIpoCcTpaHeHHUSI AJICKTPOMATHUTHBIX BOJIH. ODHEPTHS W HMITYJILC
3JIEKTPOMAarHUTHOIO TIOJIA. Teopema [ToitHTHHTA. [Mxana
3JIEKTPOMAarHUTHBIX BOJIH. PajnoBenanue, TeneBueHIe
[IpuHIUIT OTHOCUTENHHOCTH B ANEKTPOJUHAMUKE. DJIEKTPOMArHUTHOE
nojae B JABWKYIEHCA CUCTEME KOOpJIMHAT. PensTuBHCTCKHE
npeoOpa3oBaHus MOJNEH.
5 Ornruka
5.1 Baeaenue. DJekTpoMarHuTHas npupoa ceera.. BomHoBoe ypasHenune. CKOpocTh
CBETOBBIE BOJIHEL. cera. ['apmoHunyeckast BonHa. [Tnockue u ceprueckue BOITHEIL.
BonHogoli GpoHT.
5.2. [Tonspuzanus JIluneiHad, Kpyropas, SJUIMITHYECKAs MOIsApU3aliuu. EcTeCTBEHHbIN
AJIEKTPOMArHUTHBIX BOJIH. CBET.
5.3. HemonoxpomaTuueckue Bomnrosoit maker. ['pynmoBast ckopocTs. CHeKTpaIbHBIA COCTaB
BOJIHBI. CBETOBOT0 UMITyNbca. COOTHOIIEHNE MEXY JUTUTENBEHOCTHIO
HMMITYJTbCa W IIUPHHON crieKTpa. EcTecTBeHHAS MIMpHHA THHUN
n3ny4yenus. CiekTpaibHas INIOTHOCTh MOIIHOCTH M3TyYeHHU .
5.4. B3aumonericts PacnipoctpateHre cBeTa B M30TPOITHBIX Cpemaax
e CBETa c Hucnepcus cera. DnekTpoHHas Teopust auciiepcud. HopmanbHas u
BEILIECTBOM. aHoMaJbHas aucnepcun. Jlnauum nornomenus. 3akon byrepa.

OtpakeHne U MpeoMIIeHHEe CBEeTa Ha TpaHuIle pas/ena TUIEeKTPUKOB.
@opmynsl  Dpenens. 3aKOHBI  OTPaAKEHMS] M MPEJIOMIICHUS.
[Nonspusarus cBera mpu OTpakeHUH U mpenoMiieHnH. Yron bprocrepa.
Koo duumenTs! orpaxeHus 1 npeloMIeHUs CBETA.

ITonHoe BHyYTpeHHee OTpakeHHE cBeTa. BOJIOKOHHasi OITHKA.
BoJIOKOHHO-ONITHYECKHUE JIMHUM CBSI3U. 3eMHas pedpakius. Pamyra.
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HaumeHoBaHue pa3aeiia

Conepxanue
n/n JMCHMILJINHBI
Mupaxu.
5.5. HNutepdepeniu HuTepdhepeHiivs MOHOXPOMATHIECKUX BOJIH. [[BynydeBas
s CBeTa unTephepennns. Cyneprno3uius MIOCKUX BOIH. PasHOCTh X07a.
VYcnoBus nunTepdepeHIMOHHBIX MAKCHMYMOB H MUHIMYMOB. CTosTume
BOJIHBI.
WnTepdepeniius B TOHKHUX 1IeHKaX. [1o10ckl paBHO TOMIIUHBI 1
paBHOro HakioHa. [IpocBeTieHre ONTHKH.
5.6. | dudpakuus cBera Judpakius cBera
[Mpunmun INotirenca-®Openenst. Meron 300 @penens. Andpakums
Openens Ha KPyTrJIoM OTBepCTHH. 30HHAS TUIacTHHKA. [1aTHO
Ilyaccona.
Hudpaxnus Opaynrodepa. Audpakuus cBera Ha MIEIH.
Judpaknmonnas pacxoquMocTs. ['ayccoB myqok. BiavkHsis v nqanbHsist
30HBI UG PAKIUK, TPUOIIIKEHHE TEOMETPHYECKON ONTHKH.
Hudpaknmonnas pemerka. ucnepcruonnas oonacTs. Pazpermarommas
CIIOCOOHOCTb.
5.7. [Honspuzanus JIBOMiHOE JIydenpenoMJIEHHE B AHM30TPOIHBIX KPHUCTAJLIAX.
CBETa IToctpoenne ['rolirenca. llomspusanms cBeta IHpu JABOMHOM
nydyenpenomiieHuu. [lonspusannonsslie GUIBTPHIL.
WnTtepdepenius nossspu3oBaHHbIX BOJIH. [Ipoxoknenue cmera
yepes3 KPUCTAIUINYECKYIO IIIaCTUHKY.
Bpamenne miockocTy noiasipu3aliyd B KPUCTAJUIMYECKUX TEJax.
Caxapumerpusl.
5.8. OnTuka HckyccTBeHHas AHU30TPOTIHSL. DOoTOYNpPYrocTs.
AHU30TPOIIHBIX Oddexr Keppa. J[BoliHOE ydenperoMIeHe B MArHUTHOM
cpen IoJIE.
®ypre-ontuka. [IpocTpancTBeHHas GUITBTPAIUS CBETOBBIX ITyYKOB.
[Tonstue o ronorpaduu.
6 Atomuas ¢usuka. SAnepHas uznka. Ousnka 311eMEHTAPHBIX YaACTHIL
6.1. | AromHas pusuka DeMeHThI KBaHTOBOM Teopruu. OCHOBBI aTOMHOH | sSiAEpHON (PHU3HKH.

Teopus aroma bopa.

CriexTpbl U3Iy4YeHHA U TIOTJIOIIEHHS CBeTa JJIsi aTOMOB U MOJIEKYJI.
Omnebrtel Pezepdopna. [octynater bopa. Onbir @panka u [epra.

BosHOBBIE CBONMCTBA YaCTHI]

PIIJ «b1.b.10 @u3uxay
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HaumeHoBaHue pa3aeiia

Conepxanue
n/n JAUCHUININHBI
Omnmit JleBuccona u Jxepmepa. ['unoresa ne bpoiins. [puniun
HEOIpeeNeHHOCTH.
Ypasuenue llpenunrepa. KopmyckyaspHO-BOTHOBOH TyalTu3M:
(OTOHBI 1 MEKpOYACTHUIIHL. BOTHOBasI GYHKIUS U €€ CTATUCTHYECKOE
TonKoBaHue. KBaHTOBaHUE SHEPTUN U MOMEHTA UMITYJIbCA.
[Ipoxoxmenue yacTuIl yepes MoTeHINalbHbIN Oapbep. ['apMoHndeckuii
OCIMJIIATOP B KBAHTOBOI MEXaHHKE.
6.2. | OcHOBBI kBaHToBOM | CocTtaB sizipa aroMa. B3anMosieiicTBre HyKJIOHOB B sJipe. SaepHbie
MEXaHUKH CHJIBI 1 MOJIENIM @TOMHOTO SIpa.
6.3. | OcHOBHI si7IepHOI PH3UKH EcrecTBeHHas1 M UCKYCCTBEHHAs PaJMOaKTUBHOCTh. SIepHbIE peakiuu,
nenenue saaep. Lenusle peakuuu. Mcronb30BaHUE SAEPHOM SHEPTUM.
6.4. | Pusuka 3JIEMEHTAPHBIX | DJIeMEHTapHbIE YaCTUIIBI
YacTHIl OcHOBHBIE BHIbl YaCTHI, METOABl WX perucrpauuu. Turmbl
B3anMoeicTBus. Kapku.
OcHoBHbIe dTansl 3BoJonuKH Beenennoit. Bo3pact Beenenoi.
Teopust pacmupenusi Beenennoit. OCHOBHBIEC TpPEACTaBICHUS U
ujeu o01Iel TeOPUH OTHOCUTEIIPHOCTH U €€ CIICACTBHS.
Ne | HammeHnoBaHue pa3jaesa
Conepxanue
n/n JAUCHHUIJINHBI
1 MexaHuKa

Cooepoicanue npakmuuec

KUX 3aHAMUL

I.1.

Bsenenne. Kunematuka.

Kunematuka wmartepuanmbHOW TOUKH. OTHOCHUTEIBHOCTH JIBHYKCHMS.
Cucrembl orcuera. KoopanHaTHass ¥ BEKTOpHAas (OpPMBI ONMHCAHUS
JBIKEHUS ~ MaTepuanbHOM  Touku. llepemenieHue,  CKOpOCTS,
yckopenue. TaHTeHIMaIbHOE U HOpMajbHOE yCcKopeHus. Kunemaruka
JIBIKEHUS TI0 KPUBOJIMHEWHOH  TpaekTopuu. JIBuMXKeHHE IO
OKpPY)KHOCTH. YTJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHHE M HX CBS3b C
JTUHEHHBIMHU XapaKTePUCTUKAMHU JBMKEHUS.

Kunematnka MaTepuanbHOM TOYKM B  JBWKYIIEHCS  CHCTEMe
koopauHat. IIpeoOpazoBanmst [amunes. Kiaccudeckuii  3aKoH
CIIOKEHHSI CKOPOCTEM.

DNeMeHThl KWHEMAaTUKU TBEpIBIX HenepopMHupyeMbix Ten. Ywmcio
creneHell cBoOonbpl abcomoTHO TBepAbIX Tell. [locTynaTenbHOoe U
BpalaTenbHoe ABIKeHNEe TBepAbIX Ten. Kauenmue.

1.2

dnHamuka wmaTepuaabHOR
TOYKH.

JluHaMuKa MaTepuaJIBHOM TOYKM. B3ammopelcTBue MaTepuaibHBIX
Ten. MHepuuanbHble U HEMHEPIHAIbHBIE CHCTEMbI KOOPAWHAT. 3aKOHBI
Herotona. Macca. Cuna. YpaBHeHUsS IBIWKEHUA. Poib HadaabHBIX
ycinosuid. [IpuHnun orHocuTensHOCTH 1 amues.

OyHaaMeHTaldbHBIE  B3auMonaelcTBUS B mpupope. Cumbl B
KJTACCHYECKOM MexaHWKe. 3aKOH BCEMHUpPHOro Tsarorenus. CBoiicTBa
CHJI TSKECTH, YIIPYTOCTH, TPEHUSI.

@OyHaaMeHTaldbHbIE  B3auMonelcTBUss B npupome. Cumsl B
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HaumeHoBaHue pa3aeiia
AMCUUILIMHbBI

Conepxanue

KJIACCHYECKOM MexaHWKe. 3aKOH BCEMHUpPHOro Tsarorenus. CBoiicTBa
CHUJI TSDKECTH, YIIPYTOCTH, TPEHMUS.

JBr>xeHue MatepualibHOW TOYKH B HEMHEPIIMAJIbHOM CUCTEME OTCUETA.
Cuisl HHEPIUH.

1.3.

3aKOHBI COXpaHEeHHS.

3akoH COXpaHCHUA W U3MCHCHHA HMIIYJIbCA. HeHTp MacC CUCTEMBbI
MaT€pUuaJIbHBIX TOYCK U 3aKOH €ro ABUKXCHH. PeaxkTuBHOE JABHUKCHUC.
MomMmeHT HUMITyJIbCa MaTepHaHBHOﬁ TOYKHM M CHCTEMbl MaTCpHUAJIbHBIX
ToueKk. MOMEHT CHJIBL. 3aKOH COXpaHCHUA W HM3MCHCHHA MOMCHTA
UMITyJTbCa. [[BIKeHne TOYKM B IIEHTPAIBHOM TToJie. 3akoHbl Kerepa.

1.4.

JBr>xeHue TBepAOro Tena.

JIBrkeHue TBepAoro Ttena. JluHaMuKa BpallaTenbHOrO JBUKCHHS
TBEPAOr0 TEJIa OTHOCHTEIBLHO HENOJBM)KHOM OCH. MOMEHT HMHepuuu
TBepAbIX Ten pazHoi (opmbl. Teopema Illreitnepa. Tenzop nHepuu.
I'maBHble ocu wuHepuuH. YpaBHEHHE MOMEHTOB. Kunernmueckas
SHEPrUs BPalLAoLIErocs Tena.

@az30Bble MEPEXOAbl MEXAY arperaTHbIMM COCTOSHHUSIMHM BEILECTBA.
®a3ossie nepexonsl I u I pona.

1.5.

Konebauus u BOJIHBI

1.5. Konebanus v BOIHBI

1.6.

OneMeHTHI THIPO- U
a’pOJIMHAMUKH.

OeMeHTHI THAPO- U a3pOJMHAMUKH. [[BUKeHne uaeanbHOI )KUIKOCTH,
Mmojie CKOpOCTeW, JIMHUM W TPYOKH Toka. YpaBHeHue beprymim.
Teuenne Bs3KOH >kuaKocTH, (Gopmyna Ilyaszeiins. JlamuHapHbie u
TypOynenTHbie ToToku. Yncno Pelinonbaca. *

1.7.

[Tpunun
OTHOCUTENNBHOCTH

3aKOHBI MEXaHWKHU B JIBHKYIIUXCS cucTeMax orcuera. OOO0OIIEeHHBIH
MPUHLIMII OTHOCUTENbHOCTH. (OCHOBHBIE TOCTYJAThl CHEHAIbHON
TEOPHUH OTHOCUTENBHOCTH OiHIuTeiHa. [Ipeobpazoranue Jlopenia.
PensTUBUCTCKUI 3aKOH CIOXKEHHS cKopocrei™. VMIynbc U Heprus
TOYKH B PEIITUBUCTCKON MeEXaHHWKe. OHeprus TMOKoA. 3aKoH
COXPAHEHMS NIOJTHOW SHEPIHMU.

MonekyinspHas pU3MKa 1 TSPMOJAUNHAMUKA

MornekynsipHast pu3MKa.

CJ'Iy‘-IﬁfIHBIC BEeIMYMHBI M nX onucanue. IInmoTHOCTH BCPOATHOCTH.
Cpennue 3HaueHus, Quykryaruu. TepMoauHaAMHYECKUE MapaMETphl.
PaBHOBECHBIEC COCTOSTHUS U MTPOIIECCHI.

WNpeanbHblii ra3 Kak MoOJENbHAasg TEpMOAMHAMHYECKas CHUCTEMA.
OcHoBHOE ypaBHEHUE MOJICKYJISIPHO-KIHETHIECKON TEOpUH
uaeanpbHOro rasza. YpaBHenue Kiameiipoma -  MeHeneesa.
Pacripenenenue  Mojekyn — HMOealbHOTO rasa IO CKOPOCTAM
(pactipenenenue MakcBemia) W B TOJI€  MOTCHIIMAIBHBIX — CHII
(pacnpenenenue bonbimana). Bapomerpuueckas Gopmyia.

SBnenus nepenoca: quddysus, BHyTpeHHEe TPEHHUE U TEIIOM

2.2.

OCHOBBI TEPMOAMHAMHUKH.

OCHOBBI TEPMOAMHAMHUKH.

BHyTpeHHsisl oHeprus ujeanbHOro raza. Pabora tepmoaumHaMU4ecKon
CUCTEMBI. Konnuectso TEIJIOTHI. TennoeMKocTs. 3aKkoH
paBHOpacHpeeNIeH s SHEPTUH 110 CTEIEHSIM CBOOOJIBI MOJIEKYIL.
[lepBeiii  3akoH TepMoauHaMuku. OOpaTHMble ¥ HeOOpaTHMBbIC
nponecchl. Luknmueckne mporeccel. ukn Kapho. Koadpoumment
TI0JIE3HOTO JIEUCTBUS TEILIOBBIX MAaIlIHH. Bropoit 3aKOH
TEPMOIUHAMUKH.

OHTpomMsI W €€ CTAaTHCTUYeCKas WHTeprpeTanus. Bo3pacranue
SHTPOINHH MTPU HEPABHOBECHBIX MPOIIECCAX.

PIIJ «b1.b.10 @u3uxay
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HaumeHoBaHue pa3aeiia
AMCUUILIMHbBI

Conepxanue

2.3.

PeanbHbIe Ta3bl, KUIAKOCTH
U KPUCTAJUIbL

Cunpl MONEKYJISPHOrO B3auMoJeWCTBUA. PeanbHble Tas3bl. YpaBHEHHE
Ban-aep-Baanbca. [lepexox u3 ra3000pa3HOrO COCTOSHHS B IKHIKOE.
Kputnueckue mapamerpsl.

Hcnapenune n kunenue xxuakocrteil. Haceimennsiii nap. Touka pochl.
[loBepxHOCTHOE HaATSKEHHE IKUAKOCTH. KammuispHbeie —sBIECHUS.
[IpencraBneHust O CTPYKType IKHAKOCTEH, OJNMKHEM TIOpSsIKE,
paananbHON QYHKIMH pacipeieeHusl.

Teepneie Tema. Kpucrammueckue pemetku. DazoBble MEPEXOJIbI
MEXAY arperaTHbIMU COCTOSIHUSAMU BelnecTBa. Pa3oBble nepexoisl 1 u
IT pona.

ONEKTPUIECTBO

DneKTpocTaTuKa

OneKTpuIecKuit 3apsiz. 3akoH Kymnona. HanpsixenHOCTB
anekTpuueckoro nond. Ilpunnun  cynepnosunuu. IloreHiumarn.
Pa3HocTh mOTEHIINAIIOB.

HusnexkTpuk B snekTpuyueckoM mose. Jumnonb. [WnonbHbIE MOMEHT.
BexTop monspuzaruun. DnekTpocraTudeckas Teopema I'aycca. Bekrop
3JEKTPUYECKON HHTYKIUU.

[IpoBogHUK B 3nekTpuYeckoM mnoze. PacmpeneneHue 3apsgoB Ha
MPOBOIHUKE. OJEKTPUYECKOe Iojie BHYTPH M BHE IMPOBOAHHUKA.
OrexTpocTaTH4ecKas 3amuTa.

OnexTpudeckas eMKocTh. KoHaeHcaTtopbl. DHeprus 3JIeKTPHUECKOro
nosisd. [IIIOTHOCTB 3HEPTUU IIEKTPOCTATUY ECKOTO TOJIS.

3.2.

IlocTOSIHHEIN TOK

Cuna u mIoTHOCTH TOKa. 3akoH OMa sl ydacTKa LIeMH M 3aMKHYTOT O
koHTypa. CTOpOHHHE CHJIBI. DJEKTPOJABIKYIIAs cuia. 3akoH Oma B
mddepeHuansHoN GopMme.

PasBerBiiennble anekrpudeckue nenu. [Ipasuna Kupxroda.

3.3.

ONEKTpOHHBIC W HWOHHBIC
SIBJICHUS

ONEKTPONPOBOTHOCTh TBEPABIX Tel. 3aBUCHMOCTHh COIPOTHUBICHUS
METaJJIOB OT TEMIIEPATYpBbI.

Toku B rasax. JIBI/I)KGHI/IG 3apsAKCHHBIX YaCTHUIl B JJICKTPUUCCKUX M
MarHUTHBIX mnonsx. MoHuzamusa ra3oB. [a3opaspsaHas Ijia3ma.
HukmorpoH. Macc-criekTpoMeTp. DIEKTPOHHBIH MUKPOCKOII.

Toxkum B oaekrponutax. 3akoHbl @Dapajned. JIEKTPOTUTHUECKAS
JUucconuanus. XUMHYEeCKHE UCTOYHUKH TOKA.

KonTaktHble siBieHus. Pabora Bbixoma 5iekTpoHOB. KoHTakTHas
Pa3HOCTh IOTEHLIUANOB. TepMO3IEKTPOHHAS IMUCCHS.

3.4.

ITepemennsbIit
3IIEKTPUUYECKUH TOK

HepeXOZIHBIe Imponeccel B HEIAX C EMKOCTBIO M HMHIAYKTUBHOCTBIO.
VYcnoBue KBa3UCTALMOHAPHOCTH.

3akon Owma gua 1enell MepeMEHHOro TOKa ¢ OMHYECKHM
COIIPOTUBJICHUCM, E€MKOCTBIO u WHAYKTHBHOCTBIO. PeaxkTuBHOE
CONpPOTUBJIIEHUE. MeToJl KOMIUIEKCHBIX aMIUIMTYJI. MOIIHOCTh
IIEPEMCHHOI'O TOKA. HpOMbIH_UIeHHLIe ey 1nepeEMEHHOTO TOKaA.
Konebatenpupiii  koHTYp. CBoOomHbIe KoieOaHus. CoOCTBEHHAs
yacrora. 3aTyxatomme KoineOaHus. BbiHYKAeHHBIE KoJIeOaHUS.
SIBieHME ANIEKTPHUYECKOTO Pe30HAHCA.

Marzerusm

MaruutHoe noJie

MarnutHoe none Toka. 3akoHbl buo - Camapa - Jlammaca u Ammepa.
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Ne | HammeHnoBaHue pa3jaesia
Conepxanue
n/n JAUCHHUIJINHBI
Cuna Jlopenna. Bektop wmarHutHoW wuHAYKIUH. [loTok BekTopa
MarHUTHOM HMHIYKIIMH 4Yepe3 3aMKHYTYI0 IOBEPXHOCTb. Teopema o
LHUPKYJSAIUN BEKTOpa WHAYKIUHA MarHUTHOTO TIOJI.
MarnuTHble CBOWCTBA BelecTsa. MonekymsipHble TokU. [ua-, napa- u
(dbeppoMarHeTuky. Bekrop HAaMarHu4eHHOCTH. MarnuTHas
BOCIIPUUMYHMBOCTh M MAarHUTHAS IIPOHUIIAEMOCTb.
4.2. OneKTpoMarHuTHAS OnexTpomaruuTHas uHAyKuus. 3akoH @Papagned. [Ipasumo Jlenna.
WHIYKINS WnnykruBHocTh. CamomHAyKIHMSA. [IMOTHOCTH 3HEPTHMH MArHUTHOTO
nojisi. B3aumonnaykius. TpanchopmaTop.
4.3, Cesa3p anekrpuueckoro u | O0oOmeHus Teopun MakcBemia. BuxpeBoe anekrpudeckoe moje. Tok
MarHUTHOrO ToJien cmerreHus. Cucrema ypaBHeHH MakcBelia B MFHTEIpaJIbHOM (opme.
OneKTpoMarHuTHBIE BOJNHBL. BomHoBoe  ypaBHeHue. CKOpOCTh
pacmpocTpaHeHHUs BJIEKTPOMArHUTHBIX BOJH. OHEPIHs M HMITYJIbC
3JIEKTPOMAarHUTHOIO TIOJIA. Teopema [ToitHTHHTA. [Mxana
3IEKTPOMAarHUTHBIX BOJIH.
5 Ormrtuka
5.1 Baeaenue. OJekTpoMarHuTHas npuposa ceera.. BomHoBoe ypasHenue. CKOpocTh
CBeTOBBIE BOJIHEL. cera. ['apmoHunyeckast BonHa. [Tnockue u ceprueckue BOITHBI.
BonHogoli GpoHT.
5.2. [Tonspuzanus JIluneitHad, Kpyropas, SJUIMNTHYECKAs MOIsApU3aluu. EcTeCTBEHHbIN
3IEKTPOMAarHUTHBIX BOJH. CBET.
5.3. HemonoxpomaTuueckue Bomnrosoit maker. ['pynmoBast ckopocTs. CIeKTpaabHBIA COCTaB
BOJIHBI. CBETOBOT0 UMITyJbca. COOTHOIIEHNE MEXY JUTNTENBEHOCTHIO
HMMITyJIbCa U IIMPUHOU criekTpa. EcTecTBeHHas mMpHHa TUHUN
n3ny4yenus. CrekTpaibHas INIOTHOCTh MOIIHOCTH M3TyYeHHU .
5.4. B3aumonericts PacnipoctpaHeHue cBeTa B H30TPOITHBIX Cpeaax
ue CBeTa C Hucnepcus cera. DnekTpoHHas Teopust auciiepcud. HopmanbHas u
BEIIECTBOM. aHoMaJbHas qucnepcun. Jlnauum nornomenus. 3akon byrepa.
OtpakeHne U MpeoMIIeHHEe CBEeTa Ha TpaHuIle pas/ena TUIEeKTPUKOB.
@opmynsl  Dpenens.  3aKOHBI  OTPaKEHHS] M MPEJIOMIICHUA.
[Tongpusanus cBera Ipyu OTPAXKEHUH U MIPEIOMIIEHHH. YT0J bprocrepa.
KoadduumenTs! orpaxeHus 1 MpeloMIeHUS CBETA.
[TosiHOE BHYTpEHHEE OTpa’KEHUE CBETA.
5.5. HNutepdepeniu HuTepdepeHiivs MOHOXPOMATHYECKUX BOJIH. [[BynydeBas
s cBEeTa unTepdepenius. Cyneprno3uliys IIOCKUX BOJIH. PazHocTh Xona.
YcnoBus nuntepdepeHIMOHHBIX MAKCHMYMOB H MUHIMYMOB. CTosTume
BOJIHBI.
WnTepdepeniius B TOHKHUX 1UIeHKaX. [1o10ckl paBHO TOMIIUHBI 1
paBHOro HakioHa. [IpocBeTieHre ONTHKH.
5.6. | Judpaxkmus cera Hudpaxmms ceera
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HaumeHoBaHue pa3aeiia
AMCUUILIMHbBI

Conepxanue

[Mpunmun INotirenca-®Openenst. Meron 300 Openens. Andpakuums
OpenHens Ha KPYTIOM OTBEPCTHUU. 30HHAS IIACTHHKA. [1THO
Ilyaccona.

Hudpakust Gpaynrodepa. Audpakuus cBera Ha MIETH.
Judpaknuonnas pacxoquMocTs. ['ayccoB myqok. BiavkHss v nanbHsis
30HBI JUQPPAKINY, TPUOIHKCHUE TEOMETPHUCCKON ONTHKY.

Hudpaknmonnas pemerka. ucnepcruonnas oonacTb. Pazpermarommas
CIIOCOOHOCTb.

5.7.

[Honspuzanus
CBETa

JIBOMIHOE JIydenperoMJIEHHE B AHM30TPOIHBIX KPHUCTAJLIAX.
[Toctpoenne ['rolirenca. llomsgpusanms cBeta INpu  JABOWMHOM
nyyenpenomiieHuu. [onspusanonsslie GUIBTPHIL.
WnTtepdepenius nossspu3oBaHHBIX BOJIH. [IpoxokneHue cmera
4yepe3 KPUCTAIIMYECKYIO IIJIACTUHKY.

Bpamienue miockocTy Mmosisipu3aliy B KPUCTAUIMYECKUX TENax.
Caxapumerpusl.

5.8.

Onruka
AQHU30TPOTTHBIX

cpen

HckyccTBeHHas AHU30TPOIUSL. DOoTOYNpPYrocTs.
Oddexr Keppa. [BoiiHoe mydenpenoMiieHHe B MarHUTHOM
ToJie.

AtomHas ¢u 3uka. AnepHas dusuka. Ousnka 3J1€eMEeHTapHBIX YaCTHUIL

AtomHas ¢uznka

DeMeHThI KBaHTOBOM Teopruu. OCHOBBI aTOMHOH | siIEpHOM (PHU3HKH.
Teopus aroma bopa.

CriexTpbl U3Iy4YeHHA U TIOTJIONIEHHS CBeTa JJIsi aTOMOB M MOJIEKYJI.
Omnebrtel Pezepdopna. [octynater bopa. Onbir @panka u [epua.
BosHOBBIE CBOMCTBA YaCTHI]

Omnmit JleBuccona u Jhxepmepa. ['nnoresa ne bpoiins. [Ipuniun
HEOIPENEINECHHOCTH.

VYpasuenue lpeaunrepa. KopryckynsipHO-BOIHOBOH Ayanu3m:
(OTOHBI U MHKpOYACTHUIIHL. BOTHOBasI GYHKIUS U €€ CTATUCTHYECKOE
ToNKoBaHue. KBaHTOBaHUE SHEPTUN U MOMEHTA UMITYJIbCA.
[Ipoxoxkaenue yacTuIl yepe3 MoTeHIHalbHbIN Oapbep. ['apMoHnUeckuii
OCLIMJIISTOP B KBAHTOBOM MEXAHUKE.

6.2.

OCHOBBI KBAaHTOBOM
MEXaHUKHU

Cocras spa aroma. BanMoseiicTBre HyKJIOHOB B sJipe. SlaepHbie
CHJIBI U MOJIENIU aTOMHOTO si/1pa.

6.3.

OcHOBBI siIepHON (HUBUKH

EcrecTBeHHas M UCKYCCTBEHHAs paAMOAKTUBHOCTh. SIIepHBIE peakuHy,
nenenue saep. Lennsle peakiuu. Mcnonbs3oBaHue iAEpHON DHEPIUK.

6.4.

duznka 3JIEMEHTapHBIX
YacTHULL

Dnemenrapusbie yactuibl. OCHOBHBIE BH/IbI YACTHL], METOIbI UX
peructpanuu. Tunsl B3aumoaencTsus. Kpapku.
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5. IlepevyeHb y4eOHO-METOIUYECKOTO 00eCTIEYeHHsI ISl CAMOCTOSITEIbHOW PAdOThI

00

Ecuna

YUYAKOIUXCS M0 JUCHUIVIHHE (MOLYJII0)

3. H. ®usnka: MyIbTHMEIUITHBIA IEKTPOHHBIA YueOHO-METOANYECKUH KOMIUTIEKC [ DNEeKTPOHHBIH

pecype] / 3. H. Ecuna, M. P. Kopuyranosa; KemI'V. - Qnekrpon. naH. - Kemepopo: KemI['V, 2011. - 1

DJIEKTP

on.ont. auck (CD-ROM). - Cucrem.tpeboBanus: Intel Pentium (wim aHanorn4Helid mporeccop

npyrux npoussoauteneit) 500 MI'm; 512 M6 omnepartuBHO# mamstu; 360 MO cBOOOTHOrO JMCKOBOTO
npoctpaHcTBa; omepainl. cuctema Windows XP; SVGA, 1280x1024 High Color (32 bit), Internet

Explor

er, Adobe Flash Player 6.0 u Boime, Adobe Reader 6.0 u Bbime (MM aHATOTHYHBIN TIPOIYKT IS

yrenust ¢ains dpopmara pdf); Bumeokapra SVGA, 1280x1024 High Color (32 bit). - 3arm. c skpana. -

Huck

C CONpPOBOAUTENBHBIM MaTepuajoM TOMelleHbl B KoHTeWHep 14x12,5cm. - Homep roc.

peructpanuu 0321101835. (1 mt.)

6. DoHJ OLIEHOUYHBIX CPEACTB ISl IPOBEIEHUsI MPOMEKYTOUYHON aTTecTAlMU
00y4aroIuXcs Mo JUCUMUITIMHE (MOIYJII0)

6.1. Ilacnopm ¢ponoa ouenounvix cpeocme no oucyunaune (Mooynio)

No Kontponupyemsie pazaenst (Temsr) | Koa KOHTPOJIMPYEMOW | HAUMEHOBAHHE
/0 | IUCIUAILINHEL KOMIETEHIIMU (UM € 4acTh) | OIEHOYHOTO
(pe3ynbTathl O pasjaenam) / m e& dopmynupoBKa — IO | CPEACTBA
KEJTAHUIO
1. Mexanuka. MonekynspHas (pu3nKa. IIK-2 KOHTPOJIBHOE
3aJjaHue, TECT
2. DneKkTpuuecTBO. MarHeTusM. [IK-2, KOHTPOJIBHOE
3aJjaHue, TECT
3. Ontuka. AtomHas ¢wusuka. Snepnas | [TK-2 KOHTPOJIBHOE
¢uszuka. Dusuka  dIEMEHTAPHBIX 3ajaHue, TECT
YaCTHI]

6.2.Tunoevie KOHmpOJ/ibHble 3A0aHUA WU UHbLE mamepuaiivl

6.2.1. Bonpocwt k 3auemy
a) TUIIOBBIE BOIIPOCHI

I.
2.

17.

KunemaTnka MaTepranbHON TOYKHU M TBEPJOTO TEINA.
JnHamuka MaTepuaibHOM TOYKW. B3auMoelcTBue maTepuanbHbIX Tell. HepunanbHbie
Y HEMHEPLUAJIbHbIE CUCTEMBI KOOPAMHAT.
3akonsl Hprotona. Macca. Cuna. YpaBHeHHs! ABUKEeHHS. Pojb HayaJbHBIX YCIOBHI.
[IpuHnun otHOCUTENBHOCTH ["anunes.
3aKOHbBI COXPaHEHUS.
JlnHamuKa TBEpJIOTO Tena.
Mexanuka raza. MexaHuka )uJIKOCTH.
OCHOBHBI€ NOJIOKEHHSI MOJIEKYJISIPHO - KHHETUUYECKON TEOPUU.
YpaBHEHHE COCTOSIHUS UIAEATIBHOTO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO - KHHETUYECKOM TEOpUU.
. B3aumonernicTBre MOIEeKyII.
PeanpHebie razel. Ypasaenue Ban - aep - Baansca.
@da30BbIE pABHOBECHS U ITEPEXOIBL.

. BHyTpeHnHss sHeprusi.

Pabora. KosmmuecTBO TEILIOTEHL.

. TCpMOI[I/IHaMI/I‘IGCKI/Ie CUCTEMBEI.

[TepBoe Hauano TEpMOAUHAMUKH.
3aKoH COXpaHEHUs 3apsia.

18. B3aumogeiicTBue 3apsaoB.

19

. 3axoH KyrnoHa.
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20. HanpspkeHHOCTB JIEKTPUYECKOTO TOJIS.
21. Teopema Octporpazackoro-I'aycca st 371€KTpOCTaTUYECKOTO TI0JIS B BAKYyMe.
22. IIpOBOJHHKH B NEKTPOCTATUYECKOM I10JIE.
23. TlocrosiHHbIH TOK. 3akoH OMa.
24. Pabora snexTpudeckoro Toka. MomHocts. 3akoH Jlxoyns - Jlenua.
0) KpuTEpUU OLICHUBAHMSI KOMIIETEHIUH (pe3yIbTaTOB)
MaxkcumanbHasi cymma 0ayuioB pyoekHOM aTTectanuu (3adera) — 20 6amios.

Ha 3a4€Te CTYJCHT JOJDKEH OTBETUTH Ha J[BA BOIIPOCA.

OtBet Ha oauH Bonpoc 0-10 6amios. OTBeT Ha 1Ba Bonpoca — 10-20 Gamos.
3HaHue onpeaeneHuid U GopMyIUpPOBOK 3aKOHOB — (-5 GamtoB. BeiBoa ¢popmyiiel
yMEHHE MPUMEHSATh Ha npaktuke — 0-5 OamioB. 3a OTBETHl Ha 3a4yeTe CTYACHT
HMMEET BO3MOXKHOCTh HaOpath 20 Gasios.

HCKOTOPBIC CTYACHTHI, IPOSABHUBIHIMC AKTHBHOCTHL IIPpHU HU3YYCHHUU KypCa H
HaOpaBlIMe 1O HTOraM TeKkymled arrectauuu 80 OauI0OB MO YCMOTPEHUIO
npenoaaBaTciid BCAYIICTO IMPAKTHYCCKUC 3aHATUSA, Ha 3a4€Te aBTOMATHUYCCKH
nostyyarot 20 6amios.

B) OIMMCAHME IIKAJIBl OLICHUBAHHSI
1. MakcumanbpHas cymma 0aioB, HaOupaemast cTyeHToM 1o aucuuririe — 100 6anmios.
2. B 3aBucuMOCTH OT CyMMapHOro KoJIM4ecTBa HAaOpaHHBIX OasIoOB B MPOMEXKYTOYHOU H
PYOEKHOM aTTeCTaIMH, CTYICHTY BBICTABIISIOTCS CIICAYIONINE UTOTOBBIC OT[CHKH:
0-59 0ayI0B — «HE 3aYTEHOY;
60-100 0anoB — «3a4TEHON.

6.2.2. DK3amenayuoHHbLIL 60NPOC

a) TUIIOBBIE BOIIPOCHI (3a1aHus):

I.

Nk W

Lo

12.

13.

14.

15.

16.

MarauTHoE€ 1oJie B BaKyyMe.

MarHuTHOE 10JIE IBHKYILErocs 3apsi/ia U IPOBOJHUKOB C TOKAMHU B BaKyyMe.
3aKOH IOJIHOTO TOKa JIIsl MAarHUTHOT'O TOJISI B BAKyyMe.

DNeKTpOMarHuTHAsE MHTyKIIUSL.

OnTuyeckuil 1 BUIUMBINA TUana30Hbl 3JIEKTPOMAarHUTHBIX BOJH. BosHOBOE
ypaBHeHue. CKOpOCTh CBETA.

IMapmonnueckas BonHa. [1nockue u cepuueckre BoHbl. BoaHOBOMN (HpOHT.
JInneliHas, Kpyrosas, JIMITHYECKAs OJsIpU3alni. ECTECTBEHHBIN CBET.
DHepreTuyeckue U GOTOMETPUUECKHE XapaKTEPUCTUKU CBETOBOTO MOTOKA.
BonnoBoit naker. I'pynnoBas ckopocts. CrieKTpaibHbI COCTaB CBETOBOTO
uMmItyabca. COOTHOIIEHHE MEXKY JUIUTEIbHOCThIO UMITYJIbCA U IIIMPUHOM CIIEKTpa.

. EctecTBennasn IO pHUHA JUHUHW U3JTYyYCHUS. CHGKTpaIII)HaSI IIJIOTHOCTH MOIITHOCTH.
. PactipocTpanenue cBera B M30TPOMHBIX cpenax. Jucmnepcus cBeta. DNeKTpOHHAS

teopust qucnepcun. HopmanbHas u aHoMasbHas aucnepcu. JIMNHUM NOTIoIeHUS.
3akon byrepa.

OtpakeHue 1 peJoMIIEHUE CBETa Ha FPAaHULIE pas3ziena JUAIEKTPUKOB. DopMyIibl
@®peHens. 3aKOHbI OTPAKEHUS U ITPEIIOMIICHUS.

[Tonspuzanus cBeTa Npyu OTPAKEHUH U IPEIOMIIeHMU. Y10 bprocrepa.
KoaddunmenTs! oTpaxkeHus U MPeoOMIICHUS CBETA.

[TonHOE BHYTpeHHEE OTpakeHHe cBeTa. BoslokoHHas onTuka. BonokoHHO-
ONTUYECKUE JIMHUU CBSA3H.

WNutepdepenuus ceera. UnTeppepeHius MOHOXpOMaTHUECKUX BOJIH. J[BynyueBast
untepdepenus. Cynepno3unus mIockux BoiaH. PasHocTs xona. YciaoBus
MHTEPPEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

Crosiune BoHbl. HTEpdepennns B TOHKUX mieHKaxX. [1010ckl paBHOM TOMIIMHBI U
PaBHOI'O HAKJIOHA.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

. Hudpakuus csera. [lpunmun I'oitrenca-Openens. Meton 300 Openens.
Hudpaxuus Openenst Ha KPyriioM OTBEpCTUH. 30HHAA IIacTUHKA. [19THO
Ilyaccona.

Hudpaxuus Opaynrodepa. Judpakuus cBera Ha menu. AudppakuronHas
pacxoauMocTb. ['ayccoB my4oxk.

HudpakuronHas pewerka. JlucrnepcuonHas o0nacts. Pa3zperaronias ciocoOHOCTb.
[Tonsipuzanums cera. J{BoitHOE TydenpenoMIIEHUE B aHU30TPOIHBIX KPUCTAJIAX.
[Toctpoenue I'oiirenca. [lonspusanus cBeTa mpu ABOMHOM JIy4ePETOMICHUU.
[TonsipuzanunoHHble GUIABTPHI.

WuTtepdepennus nonsipuzoBaHHbIX BoJH. [IpoxoxaeHue ceera yepes
KPUCTAJIIMYECKYIO IIacTUHKY. [losisspu3annonnbie npubopsl.

Bpamienue niaockoctu nosipu3alii B KpUucTainueckux tenax. CaxapumeTpus.
TerutoBoe M3MyyYeHNE U IFOMUHECIIEHITHS. TermoBoe u3nydeHue. 3akonsl Kupxroda,
Credana-bonsimana, Buna. ®opmynsl Penes-/[xunca u [1nanka, kBaHTOBBIH
XapakTep U3Iy4eHHUs.

CrpoeHue 1 ONTUYECKUE CBOICTBA ATOMOB. DJIEMEHTapHasi KBAaHTOBAs TEOPUs
n3nyyeHus cBera. CHOHTaHHOE U BBIHY)K/IEHHOE H3JIyueHHE.

Jlazepsl. UHBepcHast HaceneHHOCTh. Y cioBus reHepauuu. [punnumn padotsl u
KOHCTpYKLUs j1a3zepa. CBONCTBA Ja3€pHOTO U3IYUYECHHUS.

Pentrenosckue nyun. Ilpupona pentreHoBckux jiydeid. CIIOMHONM CIIEKTp U
XapaKTEepUCTUUECKOE U3ITyUYCHHUE.

BsaumopneiictBue ¢poToHOB ¢ nekTpoHamu. BaemHuil porordext. PaboTsl
A.I'.CroneroBa. YpaBuenne Ditnmreitna. dddext Komnrona. Jlapnenue ceera,
onbIThl [1.H.JIeGenena.

®u3rka aToMoB. DJEMEHTHl KBaHTOBON Teopuu. OCHOBBI aTOMHOW U sJIEPHOM
bu3uKu.

CriekTppl M3Iy4€HHUS M TOMJIOHIEHHs] CBeTa s aTOMOB U MoOJeKyid. OmNbIThI
Pezepdopna. [loctynarsr bopa. OnbiT @panka u I'epia.

BonnoBeie cBoiicTBa yactuil. OnbiT eBuccona u Jhxepmepa. ['mnotesa ne bpoitns.
[IpuHIHII HEONIPENETEHHOCTH.

Vpasuenne Ulpemunarepa. KopryckynspHO-BOJIHOBOW nyanu3Mm: (OTOHBI U
MUKpodacTulpl. BonHoBas (QyHKIMS U ee CTaTUCTUYECKOE TOJIKOBAHHUE.
KBanToBaHue sHEpruy 1 MOMEHTA UMITYJIbCA.

[IpoxoxxaeHue yacTHI] 4epe3 NOTeHUUalbHbI  Oappep. ['apmoHunueckuit
OCLMJUISTOP B KBAHTOBON MEXaHUKE.

ATOMBI BOZIOpOJa U LIEJIOYHBIX MeTaioB. CIMH 3J1eKTpOHA. MarHUTHBIH MOMEHT
atoma. DPdexT 3eemana.

[Mpunoun Ilaymu. Ilepmonmueckas cucrema oanemeHtoB JI.M.Menneneesa.
B3anmonericteust atoMoB. [Ipuposa xumudeckoit cBsizu. MOJIEKyJIbl ¥ KpUCTaJUIb.
OCHOBHBIE CBOWCTBA U CTPOCHHE SITIED.

0) KpuTEpUU OLICHUBAHMSI KOMIIETEHIUH (pE3yJIbTaTOB)

Orenka pyOeXHOM aTTecTanuu (PK3amMeHa).
MaxkcumanbHasi cymma 06ayuioB pyoekHOM aTTecTanuu (9k3ameHa) — 40 Oamos.
Ha sk3aMeHe CTyIeHT TOJKEH OTBETUTH HA 2 BOIIPOCA U PEIINTH 2 331a4H.

OtBet Ha oauH Bonpoc 0-10 6amios. OTBeT Ha 1Ba Bonpoca — 10-20 Gamos.
3HaHue onpenencHui U GOPMYITHPOBOK 3aKOHOB — (-5 GamnoB. BeiBoa Gopmyn u
yMEHHE TNpUMEHATh Ha mnpaktuke — 0-5 OamwioB. 3a OTBETHl Ha BOIPOCHI Ha
9K3aMEHE CTYJIEHT UMEET BO3MOXHOCTh HabpaTh 20 0asioB.

Pemenue 3amaun npennosaraeT HAIMYHE TEOPETUIECKON U MPAKTUIECKON YaCTH.
Pemenne omnoit 3amaunn - 0 - 10 GamioB. Teopernueckoe pemieHue - 5 0aioB.
[TosrydeHre YMCIEHHOTO pe3yiibTaTa u BEIBOJI PAa3MEPHOCTH — 5 0alIoB.

Pemenne nByx 3amau — 10 — 20 6amios.
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— HEKOTOpBIE CTYACHTBI, TPOSBUBIINE AaKTUBHOCTh TMPH W3YYCHUH Kypca U
HaOpaBlIMe 1O WTOraM TeKymled arrectanuu 80 OauI0OB MO YCMOTPEHUIO
MPEToIaBaTelisi BEAYIIETO IPAKTHYECKUE 3aHATHS, Ha 3a4€Te aBTOMATHUYECKH
nostyyarot 20 6aios.

HexoTopblie CTyneHTHI, TPOSBUBIINAE aKTUBHOCTh NIPY M3Y4EHUH Kypca M0 YCMOTPEHHUIO
JIEKTOpa ¥ TIPEToJaBaTeisl BEAYHIEr0 NPAaKTUYECKUE 3aHATHS, KOTOPBIE 10 HTOTaM
TeKylern arrectanuu HabwparoT 60 O0a/wioB, 3a 3a7a4yd Ha SK3aMEHE aBTOMATHYECKH
noxy4aroT 20 6aioB («OTIUIHOY).

B) OIMMCAHME IIIKAJIBl OICHUBAHHSI

MaxkcumanbHasi cymma 06ayuioB, Habupaemasi CTyAeHTOM 1o nucuuiuiiae — 100 6amios.

B 3aBucumMocTH OT CyMMapHOro KOJMYECTBA HAaOpaHHBIX OauIOB B MPOMEXYTOUHOM H

PYOEIKHOM aTTeCTaIMH, CTYICHTY BBICTABIISIOTCS CIICAYIONINE UTOTOBBIC OT[CHKH:

0-40 6amI0B — «HEYJOBJIECTBOPHUTEIHLHO,
41-65 6amioB — «yJOBJIETBOPHUTEIHLHOY,
66-85 0amIoB — «XOPOIIOY;

86-100 6annoB — «OTIUYHOY.

6.2.3. Konmponwhnoe 3ad0anue
IIpumep koHmpovLHO20 3a0aHUsL:

1. Ha mxuB pagnycom 10 cM. HaMOTaHa HUTb, K KOTOPOM IpuBs3aH rpys. llox nefictBuem
rpy3a IKHUB MIPUXOJUT BO BpAIaTEIbHOE JBW)KEHHE, IPUYEM 3a 5 C,, JBUTAsICh PABHOYCKOPEHHO,
OH omyckaercs Ha 2,5 M. OnpeaenuTs JMHEHHYIO U YIIOBYIO CKOPOCTb TOUEK LMIMHAPUYECKON
ITOBEPXHOCTH IIKKMBA B KOHIIE 7 CEKYH/bI U YIJIOBOE YCKOPEHHUE IIKUBA.

2. JIBa rpamma a30oTa HarpeBaroTCsi OT Tl = 0,15°C no T2= 2,25°C npu V = const.

Onpenenutb U3MEHEHNE BHYTPEHHEHN YHEPTUU.

3. Ompenenutp paboty pacmmpeHus 10Kr BoAoposa MpH TOCTOSHHOM JaBICHHH U
KOJIMYECTBO TEILIOTHI, TIEpeJaHHOE BOJOPOJAY, €CIM B MPOIECCe HArpeBaHUs TeMIleparypa
rasza nmoBeicusiack Ha 200°C.

IIpumep KoHmpovLHO20 3a0anUsL:

1. JIuneitHasi CKOPOCTh HEKOTOPOH TOYKM Bpallaronierocs aucka paBHa 2 m/c. Touka, nexamas
Ha TOM e paauyce, HO Ha 10 cm pamplie OT LEHTpPA, UMEET JIMHEHMHYI0 CKOpPOCTh 3 Mm/c.
Onpenenutpb, CKOJIBKO 000POTOB B CEKYHIY COBEPIIIACT JUCK.

2. Touka y4acTByeT OJTHOBPEMEHHO B JIByX TaPMOHHYECKUX KOJCOAHUSIX OJMHAKOBOU YaCTOTHI,

HAIIPABJICHHBIX BIOJb OJHOM NpsAMON: X, = A,sin(a)t + 71'/2), X, = AZSin(a)t + 71') .

Onpenenuth aMIIUTYAY ¥ HaualdbHYIO (Da3y pe3yabTUPYIOLIEro KoieOaHusl.
3. OauH MOJb Trenus n300apUYecKd PacIIupseTcs OT 00beMa Vl =5 1 10 oObeMa V2 =101

npu nasinennn P =2-10%/7Ta. Onpenenuts usmeHeHue BHyTpeHHeil SHEPIMM Tea B 3TOM
porecce.
IIpumep konmponbHO20 3a0aHUSA
1. Kakyio HaMMEHBIIYIO TOJIIIMHY JO0JDKHA UMETh MBUIbHAS TUIEHKA, YTOOBI OTPaKEHHBIC
JIyud MMeJH KpacHyro okpacky (A = 6,3 10> cm)? Benblii 1y najaet Ha MIEHKy moz yriom 30°.
2. PabGoTa BBIXOJIa 3JEKTPOHOB [UIsi HATPUsl paBHA Agn = 2,27 3B. HailiTu kpachHyio
rpanuny porodddexra a1 HATPUS.
IIpumep kKonmponbHO20 3a0aHUsA
1.Onpenenuth Temneparypy 7 U 3HEPreTUYECKYI0 CBETUMOCTh R aOCOIIOTHO 4E€PHOIO
Teja, €CJIM MAKCUMYM SHEPIUH U3Ty4eHUs IPUXOAUTCS HA JIUHY BOJIHY A = 600 1w
2. OmpenenuTb MAaKCHUMAaJIbHYI0 CKOPOCTb Vmax (DOTO3JIEKTPOHOB, BBIPHIBAEMBIX C
MOBEpXHOCTU cepedpa: 1) ynpTpaduoaeTOBBIMU JTydaMU C AIUHOW BONHBI A1 = 0,155 mxm; vy -
Jy4amHu C JUTMHOW BOJIHBI A2 = 1 nm.
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0) KpuTEpUU OLICHUBAHMSI KOMIIETEHIUH (pe3yJIbTaTOB)
—  Pemenwne 3amaun npeanonaraetT HaTM4Irue TEOPETHUECKON U TIPAKTUYECKOH 4acTH.
— Pemenne oxnoii 3amaun - 0 - 10 GamioB. Teopernueckoe pemieHue - 5 0aioB.
[TosrydeHre YUCIEHHOTO pe3yibTaTa v BEIBOJ PAa3MEPHOCTH — 5 0alIoB.
—  Pemenne nByx 3amaq — 10 — 20 6amios.

B) OIIMCAHUE TIIKAJIbI OICHUBAHMS
He BBINOJIHEHO HU OJIHO W3 3aIaHUH — OLIEHKA HEYJIOBJIETBOPUTEIBHO.
BrInonHEHO 0HO 3a/1aHKE - OLIEHKA YIOBIETBOPUTENBHO.
BrInoyiHeHO 0/THO 3a1aHKE U JUIsl BTOPOrO 3aJaHus HE MOJyYEeH YUCICHHBIN Pe3yNbTaT -
OLIEHKA XOPOLLIO.
BrinosiHeHsI /1Ba 3a/1aHUS - OLIEHKA OTJIUYHO.

6.2.4.Tecm

a) TUTIOBBIE 3a/1aHUsI (BOTIPOCHI) — 0Opazelr

IIpumep mecmosozo eonpoca

KakoBa cBsi3p MEXIy pa3HOCTHIO (Pa3 M ONTHYECKOW Pa3HOCTHIO X0/1a BOJTH?
Bapuanmuvr omeema:

1. 6= 2n&A
2
2.5=2"n
7\‘0
3. 8=2mA
Ilpasunvnwviii omeem:
5=2"A

0

Ilpumep mecmosozo eonpoca:
TepmMuH B3aUMOICUCTBUS CBETA C BEIIECTBOM BKJIFOYACT MOHSTHS:
Bapuanmor omeema:
. TUCTIepCHs
. mudpakims
. pedpakums
. IOTJIOLIEHHE
. OTPKECHHE
. IpEJIOMJIEHHE
. TIOJISIPU3AITUS
. paccesiHue
. uHTEepepeHIus
Ilpasunvnwviii omeem:
1. nucnepcus
3. pedpakums
4. mornoieHne
5.0TpaxkeHue
6. MpeoMIIeHHE
7. mosisipu3anus
8. paccesiHue
Ilpumep mecmosozo eonpoca:
Bo ckonpko pa3 M3MEHUTCS SHEPreThyYecKkas CBETHMOCTh YEPHOTO Tela MPU H3MEHEHHH
TeMIieparypsl B 2 pa3a?
Bapuanmor omeema:

1. B4 pa3za
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2. B16pa3
3. B2paza
Ilpasunvnwviii omeem:
2. B 16 pas.
Ipumep mecmosozo eonpoca:
YCTaHOBUTH COOTBETCTBUEC BEJIMYMHBI M YHCICHHOTO 3HAYCHUS
1. mocrosinnas [lnanka 7
2. CKOPOCTB CBETA C

3. KOMITOHOBCKAsl JUIMHA BOJIHBI JJIEKTPOHA A =
2nm,c

4. Macca IOKosI 2JIEKTpOHa M,
a) 9,11-107"

6) 3-10°

B) 1,05-107*

r) 3,86-107"°

Ilpasunvnwviii omeem:
1-B), 2.- 6), 3-1), 4-a)

a) Tunossle 3a1aHus (tect ACT)
Ilpumep mecmosozo éonpoca
[Tpuniun otHOCUTENnbHOCTH [anunes MpUMEHSIETCA MPU MEPEXOoJ€ U3 OJHOW HHEPLHATbHOU
CUCTEMBI OTCUYETA B JIPYT'YIO:
a) K CKOPOCTH JIBIDKCHHS,
0) K KOOpJIMHATaM JIBIKCHUS,
B) K YCKOPEHHUIO.
Ilpasunvnwviii omeem:
a) K CKOPOCTH JIBIDKCHHS,
0) K KOOp/IMHATaM JIBU>KEHUSI.
Ilpumep mecmosozo éonpoca
Haitgure cooTBeTcTBUE
1. 3akoH coxpaHEHHS MOMEHTa UMITYJIbCa a ) OMHOPOAHOCTH BpEMEHH
0) M3oTpomnus npocTpaHCcTBa
2.3aK0H coXpaHeHHUs YHEPTUU
3. 3aKOH COXpaHEHHS UMITYIhCa ¢) OTHOPOAHOCTH MPOCTPAHCTBA

Ilpasunvnwviii omeem:

3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCa 0) M3oTpomnus npocTpaHCTBa
3aKOH COXpaHEHUS YHEPTUU a) OTHOPOAHOCTH BpEMEHH
3aKoH COXpaHEHUS UMITYJIbCa ¢) OIHOPOAHOCTH MPOCTPAHCTBA
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CHCTEeMa COCTOHT H3 Tpex IIapoR ¢ MaccaMH m)=1 KrI,
mz=2Kr, m3=3 KI, KOTOPbIE¢ JBHTAKTC TAK, KaK [TOKA3aHO

Ha PHCYHKe

¥4 47,
m,

0] m X
m
Vs

EciH ckopocTH IIapok paeHEL v1=3w/c, v2=2M/c, v3=1wm/c,
TO BEMHYHHA CKOPOCTH HEHTPA MACC 9TOH CHCTEMBI B M/C
papHa...

Bapuanmor omeema:
1 2/3
2. 10
3. 53
4. 4
Ilpasunvroviii omeem:
1 2/3

IIpumep mecmogozo éonpoca

B paBHOBECHOI TEpMOJMHAMUKE U3y4arOTCS:
1. ycranoBuBIIHECS POLECCHI B HEM3O0JIMPOBAHHOM 3aMKHYTON CUCTEME;
2. YCTaHOBHBILIHECS IPOLECCH B TEIUION30JIMPOBAHHON 3aMKHYTOM CUCTEME;
3. HEYCTaHOBUBUIMECS ITPOLIECCHI.

[IpaBUIIBHBIN OTBET:
B paBHOBeCHOM  TEpMOAMHAMHUKE  M3Yy4YarOTCA  YCTAHOBHBIIMECS  ITPOLIECCHI
HEN30JIMPOBAHHOM 3aMKHYTOM CUCTEME U B TEIJIOU30JIMPOBAHHOMN 3aMKHYTON CHCTEME.

0) KpuTEepUU OLICHUBAHMSI KOMIIETEHIIUH (pe3yJIbTaTOB)
Tect ®uzuka-1 coctout u3 19 Bonpocos.

OnuH mpaBUIIBHBIN OTBET HA TECTOBBIN Bompoc — 1 Oas.

B) OITMCAaHUEC IIKaJIbl OLICHWUBAaHU A

B 3aBucumoctu ot KonmdyecTBa HaOpaHHBIX OAIIOB B %, CTY/IEHTY BBICTABJISIIOTCS CJIEIYIOLINE

HUTOTOBBIC OLICHKU:
0-32% — «HEyIOBIECTBOPUTEIHHOY;
33%-49% — «yIOBIETBOPUTEIHHOY;
50%-74% — «xopo1io;
75%-100% — «OTIIMYHOX.

6.3 Memoouueckue mamepuanst, onpeoensarouiue npoyeodypsl OUeHUeaHus 3HAHUIL,
YMeHUil, HA8bIK08 U (U1U) ONbLIMA 0eAMeNbHOCHIU, XAPAKM EPUIYIOUIUX IMaANbl
dopmuposanua komnemenyuii

6.3.1. HpOMe)KyTO‘IHaﬂ aTrecranusl 1m0 AUCHUIVIMHE 3a4Y€T BKJIIOYAET CJICAYIOHIUE

(popMbI KOHTpOIA:
TECTUPOBAHHUE;

PIIJ «b1.b.10 @u3uxay
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YCTHBIH OIpOC;
peleHue 3a1aq.
MaxkcumanbHasi cymma 06ayuioB, Habupaemasi CTyAeHTOM 1o nucuuiuiiae — 100 6amios.
B 3aBucumoctu ot CYMMAapHOI0 KOJIMYECTBa Ha6paHHI)IX 6aJ'IJ'IOB, CTYACHTY BBICTABJIAIOTCA
CIICAYIOIINE UTOTOBBIC OTICHKH:
0-59 0ayIOB — «HE 3aYTEHOY;
60-100 6ayIoB — «3aUTEHOY.
MakcumanbHasi cymma 0ajuioB TPOMEKYTOUHOM aTrTecTanuu (TeKymieil ycneBaemoctu) — 80

0aJUIOB.

MakcumanbHasi cymMmma 0aiioB pyoekHOM artectanuu (3a4€t) — 20 6amios.
Or1eHKa MPOMEKYTOYHOM aTTeCTAIluH (TEKYyIeHd YCIIEBAaEMOCTH).
MakcumanbHasi cymma 0ajuioB TPOMEKYTOUHOM aTTecTanuu (TeKymiei ycneBaemoctu) — 80

0aJUIOB.

OreHKa MPOMEKYTOYHOM aTTeCTAINH:

pelleHre NHANBUIYaIbHBIX JOMAIHUX 3aJaHuil — 2 Oajia 3a 3a/1aHue, 3a CEMECTp
Oyzmer mpoBemeHO 17 TakMx MPAKTHYECKHX 3aHATHHA, T.0. 32 CEMECTP MOXHO
MOJIy4YUTh MaKCUMaJbHO 34 Oaiia;

MOCEIlIeHNE MPAaKTUYECKUX 3aHsATHI — 2 Oam, u3 pacuera 17 3aHATUN B ceMecTpe,
WTOTO 32 CEMECTP CTYIEHT MOXKET MOJIyUUTh MAaKCUMaJIbHO 34 OaJlIoB.
cemecTpoBasi paboTa MakcuMmaiabHO — 12 0OamioB, 3a cemecTp OyneT mpoBeneHa 1
Takas ceMecTpoBas padoTa, T.0. 32 CEMECTpP MOXKHO MOJIyYUTh MaKCHUMajbHO 12
0aJIos;

JUis  ycuneHWs KOHTPOJS IIOCEIIAeMOCTH 3aHATHH, MPEIYyCMOTPEHBI «IITpadHbIe
OaJUIBDY:

MPOIYCK MPAaKTUYECKOTO 3aHATUS BHE 3aBUCUMOCTH OT NpUYUHBI — mTpad 3 Gana;
O0TpaboTKa MPAKTUYECKOrO 3aHATHS BHE 3aBUCUMOCTH OT IPUYUHBI IPOITyCKa
BO3MOXHa B 4Yachl KOHCYJbTallUi MpernojaBaresieil, BeIyluX AUCHUILUIUHY 10
Hayaja 3a4€THOU CECCHM.

OreHka ceMecTpoBOH arrecTanuu (3a4éra).
MaxkcumanbHasi cymma 06ayuioB pyoekHOM aTTectanuu (3adera) — 20 6amios.

Ha 3a4€Te CTY/ACHT JIOJDKEH OTBETHUTH Ha BOIPOCH TECTOBOTO 3aJaHUSA. 32 OTBETHI
IIPU TECTOBOW MPOBEPKE CTYJEHT UMEET BO3ZMOKHOCTh HabpaTh 20 0aios.
HCKOTOPBIC CTYACHTHI, IIPOSABHUBIHIMC AKTHBHOCTHL IIPpU HU3YYCHHUU KypCa H
HaOpaBlIMe 1O WTOraM TeKymled arrectanuu 80 OauI0OB MO YCMOTPEHUIO
MPEToIaBaTelisi BEAYIIETO MPAKTUYECKOTO 3aHsTHS, Ha 3a4éTe aBTOMATHUECKH
nostyyarot 20 6aios.

6.3.2. Ilpomesricymounasa ammecmayus no OUCUUNIUHE IK3AMEH BKTI0OUAem cledyroujue
dopmel kKonmponsa:

TECTUPOBAHHUE;
YCTHBIH OIpOC;
pelIeHne 3a1a4.

J171s1 MOJI0>KUTENIbHOM OTIEHKH HeoOXxoauMo HabpaTh He MeHee 41 Gana.

MaxkcumanbHasi cymma 06ajuioB, Habupaemasi CTyAeHTOM 1o nucuuiuiiae — 100 6amios.

B 3aBucummocTH ot CYMMAapHOI'0 KOJIM4YECTBa Ha6paHHI)IX 6ann03, CTYACHTY BBICTABJIAIOTCA
CIICAYIOIINE UTOTOBBIC OIICHKH:

0-40 6amI0B — «HEYJOBJICTBOPHUTEIHLHOY,

41-65 6amioB — «yJOBJIETBOPHUTEIHLHOY,

66-85 0amIoB — «XOPOIIOY;

86-100 6annoB — «OTIUYHOY.
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MakcumanbHasi CcyMMa OaJJIOB MTPOMEKYTOUYHOM arTecTanuy (TEKyIIeH yCIeBaeMOCTH) —
60 6ayutoB. MakcumanbHasi cyMmma 0ayioB pyOekHOU aTTecTanuu (3x3ameHa) — 40 6amios.

Or1eHKa MPOMEKYTOYHOM aTTeCTalllK (TEKYIEH yCTIeBaeMOCTH).

MakcumanbHasi cyMMa OaJJIOB TPOMEKYTOUYHOM arTecTanuy (TEKYIIeH yCIeBaeMOCTH) —
60 6amioB.
OrneHka MpOMEXKYTOYHOM aTTeCTaIUH:

— OTBETHl IO TEOPETUYCCKOMY MaTepualy W pEIIeHHWE 3a7ad Ha MPaKTHYCCKOM
3aHATUM — | Oajii, BEINOJIHEHUE IoMaliHero 3ajaHus —1 Oami. Mtoro 3a oxHO
MIPAKTUYECKOE 3aHATHE MOXHO TOJIYYHTh — 2 Oaliia, 3a ceMecTp OyeT MpoBeICHO
15 Takux MPaKTUYECKUX 3aHATHH, T.0. 32 CEMECTP MOKHO MOJYYHUTh MaKCUMAIIBHO
30 6amos;

—  KOHTpOJbHas paboTa MakKCUMaJbHO — 5 0ayuioB, 3a ceMecTp OyIeT mpoBeneHO 2
TaKUX KOHTPOJBHBIX Pa0OTHI, T.0. 32 CEMECTP MOXKHO TMOJYYUTh MaKCHMaIbHO 10
0aJIoB;

.HamycaHue M 3alluTa CEMECTPOBOM pabOTHl MaKCUMaIIbHO — 2(0 6asioB.
JIts yeuIieHUsT KOHTPOJIS ITOCEIIAaeMOCTH 3aHATHIA, IPETyCMOTPEHBI «IITpadHbIe OalThI»:

—  TPONYyCK MPAKTHYECKOTO 3aHATHS BHE 3aBHCHUMOCTH OT NMPHYMHBI — mTpad -2
Oaia;

— 0oTpaboTKa MPAKTUICCKOrO 3aHATHS BHE 3aBHCHMOCTH OT IPHYUHBI IPOITYCKa
BO3MOXHA B Yachl KOHCYJbTAIlMH TIpENojaBaTescii, BEIyNIUX IWCIHILIAHY O
Havajia 9K3aMECHAIIMOHHOW CECCHH.

OreHka pyOeXHOM aTTecTannu (dK3aMEHa).
MakcumanbHasi cymma 06aiIoB pyoekHOM artectanuu (dk3amena) — 40 0amios.
Ha sk3ameHne CTyleHT OJKEH OTBETUTh Ha 2 BONpPOCAa M PEIUTh 2 3agadyu. baisl 3a
KaXKJI0€ 3a/laHue PACIIPEIEISAIOTCS CIETYIOIKUM 00pa3oM:

0-7 6aJIIOB — «HEYIOBJIETBOPUTEIIHHOY;

8-12 6aninoB — «y1OBIETBOPUTEIHLHOY;

13-16 6amIoB — «XOPOIIOY;

17-20 6amioB — «OTIAUIHOY.

HekoTophie CTYIEHTHI, TPOSBUBIINE aKTHBHOCTH IIPH U3YyISCHUH Kypca 110 YCMOTPCHHIO

JICKTOpa W TIPEIOJaBaTess BEIYIIET0 IMPAKTUYCCKHE 3aHATHSA, KOTOPHIC IO HTOTaM

TeKylien arrectanuu HabwparoT 60 O0ayioB, 3a 3a7a4yM HA SK3aMEHE aBTOMATUYECKH

noxy4aroT 20 6aioB («OTIUIHOY).

CrymeHTy IS TIOJNyYEHUS YIAOBJICTBOPHTEIBHOW WMTOTOBOH OICHKH, B TICPHOJ
MMPOMEKYTOYHOM aTTeCTallid HeoOXoAMMO HaOpaTh HE MeHee 25 0amioB, Mpu pyOEKHOU
aTTecTaluu HeoOXxoaAuMo HaOpaTh He MeHee 16 OaIoB B CyMMe TI0 IBYM BOIIPOCaM.

7. llepeyeHb OCHOBHOI1 U 10TIOJIHUTEIbHOI y4eOHOM JINTepaTypbl, He00X0AMMOM A5
OCBOCHMS IMCUUIIMHBI (MOLYJIs1)

a) OCHOBHAas y4yeOHasi JUTepaTypa:

1. Ecuna, 30s Hukonaena. ®usuka [Tekcr] : y4e6. mocobme. Y. 1 / 3. H. Ecuna ;
Kemeposckuii roc. yu-T. - Kemeposo : [0. u.], 2011. - 223 c.

2. Ecuna, 30a HukonaeBna. ®@usuka [Tekcr] : yue6. mocobme. Y. 2 / 3. H. Ecuna ;
Kemeposckuii roc. yu-T. - Tomck : U3n-Bo Tomckoro roc. nea. yu-ta, 2009. - 164 c.

3. Ecwuna, 3051 Hukonaesna. [Ipaktukym no ¢usuke [Tekct] : [yue6HOE mocobue] / 3. H.
Ecuna ; KemepoBckuii roc. yH-T. - Kemeposo : [0. u.], 2010. - 121 ¢

4. Hlnonbckuii, Onyapn Brnagumuposud. Atomuas ¢usuka. B 2 1. [Tekct] : yueOnuk. T.
1. Beenenue B aromuyto ¢pusuky / O. B. llInonsckuit. - 8-e uzn., crep. - CII6. ; M. ; KpacHonap :
Jlanb, 2010. - 557 c.

5. Ulnonwsckuii, Dnyapn BnamgumupoBuu. Atomuas ¢usuka. B 2 1.0 yueOnuk. T. 1.
Beenenue B aromuyro ¢pusuky / 9. B. Hlnonsckuid. - 8- usn., crep. - CII6. ; M. ; Kpacnonap :
Jlans, 2010. - 557 c. http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=442
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6. UlInonsckuii, dayapn Bnagumuposuu. Atomnas ¢usuka. B 2 1. [Tekct] : yueOnuk. T.
2. OcHOBBI KBaHTOBOW MEXaHUKM M CTPOCHHME DJJIEKTPOHHOM oOojouku aroma / DO. B.
[monsckwil. - 6-¢ u3a., crep. - CIIO. ; M. ; Kpacnonap : Jlans, 2010. - 441 c.

7. Wnonwsckuii, Onyapn Bnagumuposuy. AtomHas ¢usuka. B 2 1.0 yueOnuk. T. 2.
OCHOBBI KBaHTOBOM MEXaHUKU U CTPOCHHUE MIEKTPOHHOU 00010uKku atoma / 3. B. Inonsckui. -
6-¢ wm3m., crep. - CII6. ; M. ; Kpacwomap : Jlams, 2010. - 441 c.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=443

0) IomoJHHMTEeIbHas y4eOHasi JUTepaTypa:

1. CuByxun /. B. O0muii kypc ¢usuxu. / [{. B. CuByxun — Uzn. 4-e, crepeoTunHoe. —
M.: ®wusmataut; U3a-s0o MOTU, 2004. — T. III. — 656 c.

2. CuyxuH, [Amutpuii BacunbeBuu. OOmmit kypc ¢usuxu. T. 1. Mexanuka [Tekcr] :
VYyeb.mocobue s gus.cren.By30B / J[.B. CuByxus. - 3-e usn., ucnp.u gomn. - Mocksa : Hayka.
I'n. pen. ¢us.-mar. nurt., 1989. - 576 c.

3. CuByxuH, [Imutpuii Bacunbesuu. O0uuit kypc ¢pusuku [Teker] : yue0. nocobue. T. 2 /
. B. CuByxuH. - 3-e u3z., ucnp. u goin. - Mocksa : Hayka. I'n. pen. ¢us.-mat. nut., 1990. - 592
c.

4. CusyxuH, Amutpuii BacunbeBuu. O6mumii kype ¢pusuxu.B 5 1.T.3.Onekrpuuectso.Y.1
[Texct] : Yuebnoe mocobue mis By3oB / [I.B. CuByxun. - 3-e usn.,ucnp.u gom. - M. : Hayka.
®uz.-mar.aut., 1996. - 320 c.

5. CuByxuH, Imutpuii BacunbeBuu. O0umwmii kypce pusuku.B 5 1.T. 3.9nekrpuuectBo.Y.2
[Tekct] : YueOnoe mocobue mist By30B / JI.B. CuByxun. - M. : Hayka. ®us.-mar.ut., 1996. -
320 c.

6. Bonwpkenmreitn, Banentnna Cepreena. COOpHHK 3aaad 1o odmeMy Kypcy (pu3uku
[Texct] : Yuebnoe mocobue st BTy30B / B.C. Bonbkenmreits. - 3-¢ u3a., ucnp.u aoim. - CaHKT-
[TetepOypr : Kumxubiit mup, 2003. - 328 c.

7. MeukoB, Urops Hukonaesuu. JnekrpomarautHoe nose [Teker]. Y. 1. DnextpuyecTBo
u maraetm3Mm / Y. H. Memkos, b. B. Uupukos. - HoBocubupck : Hayka. Cubupckoe otnenenue,
1987.-272 c.

8. CoOopuuk 3amay mo obmemy kypcy ¢usuku [Tekct]. Ku. 1. Mexanuka / C. II.
Crpenxos, /1. B. CuByxun, B. A. VYrapos ; pea. U. A. SIlkosnes. - 4-¢ u3., nmepepad. u mom. - M.
: Hayka : ®usmarnur, 1977. - 288 c.

9. JHoktopos, Anekcannp bopucosuu. TepmoaumHamuka u MosieKyisipHas ¢usnka [ TekcT]
: kypc nekuuii / A. b. Jlokropos, A. U. bypmretin. - HoBocubupck : U3a-so HoBocubupckoro
roc. yu-ta, 2009. - 193 c.

10. Cep0Oo, Banepuii ['eopruesnu. KBanroBas mexanuka [Tekcr] : yue6. mocobue / B. I'.
Cepb6o, U. b. Xpurmosuu. - HoBocubupck : M3n-8o HoBocubupckoro roc. ya-ta, 2008. - 273 c.

11. YepuoB, MBan IlerpoBuu. COopHMK 3amau no ¢usuke. Mexanuka. MouekynspHas
¢usuka. Tepmonunamuka [Tekcr] : yue6. mocobue mist By3oB / W. I1. Yepnos, B. B. Jlapuonos,
10. U. Tropun. - M. : Beiciias mxkona, 2007. - 405 c.

12. T'unz0Oypr, Wnbs @aiiBunseBud. Benenue B ¢usuky TtBepaoro tena. OCHOBBI
KBAaHTOBOW MEXAaHWKH M CTAaTHCTUYECKON (DM3MKH C OTIENBbHBIMU 3aiadaMH (DU3UKH TBEPHOTO
tena [Tekcr] : yueb. mocodue / M. @. I'muzoypr. - Cankt-IleTepOypr ; Mocksa ; Kpacnomap :
Jlanb, 2007. - 537 c.

13. Kotkun, I'me6 JleonmmoBudy. 3amaum mo cratuctudeckoil ¢usuke [Tekcr] : yueO.
nocobue / I'. JI. Kotkun, E. I'. O6pazoBckuii. - HoBocubupck : M3a-Bo HoBocubupckoro roc.
yH-Ta, 2007. - 159 c.

14. Kotkun, ['ne6 JleonmmoBuu. Jlekuum no anamutuuecko mexanwke [Tekct] : yueO.
nocobue / I'. JI. Korkun, B. I. Cepbo, A. M. Yepubix. - HoBocubupck : W3n-Bo
Hosocubupckoro roc. yu-ta, 2007. - 285 c.

8. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEepHET»
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(nanee — ceTb «AHTEpHETY»), HEOOXOAUMBIX IJISI OCBOECHUS TUCIUIJIMHBI (MOTYJIs1)

1. HlInonsckuii, Dnyapn Bnagumuposud. AtomHas ¢pusuka. B 2 1.: yuebnuk. T. 2. OcHOBbI
KBaHTOBOM MEXaHUKHU U CTPOEHUE JIEKTPOHHOM 06010uku atoma / 3. B. lllnonsckuil. - 6-e us.,
cTep. - CIIo. ;M. ;  Kpacnomap : Jlanb, 2010. - 441 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_i1d=443

2. llmonsckuit, Dmyapn Bnagumuposud. Atomuas ¢usuka. B 2 T.: yuebnuk. T. 1.
Beenenue B aromuyto ¢usuky / 9. B. nonsckuid. - 8- u3n., crep. - CII6. ; M. ; Kpacnonap :
Jlans, 2010. - 557 c. http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=442

9. MeToauyeckune yKa3aHus JJsi 00y4aroIUXCcsl M0 OCBOEHHIO TUCIHMILINHBI (MOIYJIs1)

K coBpemenHOMYy crnienuanucTy OOIIECTBO MPENBIBISET JAOCTATOYHO LIMPOKUN MEepeueHb
TpeOOBaHUN, Cpeau KOTOPbIX HEMAJOBa)KHOE 3HAUYEHHWE HMEET HaJIMYUE Y BBIMYCKHUKOB
ONpEJIENIEHHBIX CIHOCOOHOCTEN M YMEHMsSI CAaMOCTOSITENIbHO J0ObIBAaTh 3HAHUS U3 Pa3IMYHBIX
HMCTOYHUKOB, CHUCTEMAaTU3UPOBATh MOIy4YeHHYI0 HHpopmanuoo. DopMupoBaHre TaKOro yMEHUs
MIPOUCXOJUT B TEUEHHUE BCEro IMepuojia 00ydeHHs Yepe3 ydacTHE CTYIEHTOB B MPAKTUUYECKUX
3aHSTUSIX, BBIIOJHEHHE KOHTPOJIbHBIX 3a/laHUi U TECTOB, HAIMCAHUE KYPCOBBIX U BBIITYCKHBIX
KBaJIM(pUKALIMOHHBIX padoT. [Ipu 3TOM camocTosiTennbHas paboTa CTYJEHTOB UTPAET PELIAIOIIYIO
POJIb B XOJI€ BCEro yueOHOro mpoliecca.

9.1. CoBeTbl 10 NJIAHUPOBAHMIO U OPraHU3ALMM BPeMEeHHU, He00X0AUMOTr0 JJisl U3YUeHH s
AUCHUILIMHBL. PekoMeHayeTcs cienyromuM o0pa3oM OpraHu3oBaTh BpeMs, HEOOXOJUMOE IS
W3Y4YEeHUS JUCUUILIINHBIL:

N3yuenune koHcnekTa gekunn «Pu3nka» B TOT XKe JIeHb, rocie Jekuuu — 10-15 MunyT.

N3yuenne KOHCIEKTa JIEKINH 3a IeHb Iepe] cienyromeit sekuuen — 10-15 munyr.

N3ydeHne TeopeTnyeckoro Marepuaia o yueOHUKY U KOHCIIEKTY — 1 yac B HEJeIo.

[ToaroroBka kK NpakTUYECKOMY 3aHATHIO — | dac.

Bcero B Henmento — 3 yaca 25 MUHYT.

9.2. OnmcaHue MOC/IEAOBATEIbLHOCTH JEHCTBHH CTyaeHTa («CUEHApHUH W3y4YeHHs
JUCHMIITIMHBI»).

[Ipy m3ydeHun NUCUUIUIMHBI OYEHb MOJIE3HO CAMOCTOSITEILHO M3y4aThb MaTepuall, KOTOPBIH
ellle He IPOYMTaH Ha JIEKIUU HE NMPUMEHSUICA Ha MPaKTUYeCKoM 3aHsaTuM. Toraa jexkuus Oyner
ropa3zo noustHee. OAHAKO Jierue Mpu M3y4eHUU Kypca CleloBaTh M3JI0KEHHIO MaTepuaia Ha
nexuuu. s moHMMaHMs MaTepuaia U KaueCTBEHHOTO €ro YCBOEHHUS PEKOMEHIYeTCsl TakKas
IIOCJIE0BATEIBHOCTD JCUCTBUM:

1. Ilocne mpociyliMBaHUs JIEKIMM U OKOHYaHMS Y4YeOHBIX 3aHSATHM, NMpU MOATOTOBKE K
3aHATUSIM CIIEAYIOUIEro [HS, HYXHO CHayaja IpPOCMOTPETb M 00AymMarbh TEKCT JIEKIIHH,
npocaymanHoi ceroans (10-15 munyT).

2. Ilpy mOAroTOBKE K JIEKUUU CIEAYIOUIErO JHS, HY’)KHO MPOCMOTPETh TEKCT MPEIbIAYyIIEH
JIEKIUH, TIOJyMaTh O TOM, Kakasi MOKeT ObITh TeMa cienytoment gexuuu (10-15 munyr).

3. B teuenue Henenu BbiOpaTh Bpems (1 uvac) g paboThl ¢ JguTepaTypol mo ¢u3MKe B
oubnmorexke.

2. Ilpu NOAroToBKE K MPAKTUYECKUM 3aHITHUSIM CIEIYIOLIEro IHs, HEOOXOJUMO CHauaia
[IPOYUTATh OCHOBHBIE TOHATUS M 3aKOHBI MO TEME JOMallHero 3ajnaHus. llpu BeimoaHeHUM
yOpaXHEHUs WIM 3aJadyd  HY)KHO CHadaja I[OHATh, 4To Tpeldyercs B 3ajaue, Kakoi
TEOPETUYECKUI MaTepHall Hy)KHO MCI0JIb30BaTh, HAMETUTH IJIaH peleHus 3axauu. Eciu aTto He
Jano pe3ynbraToB, M Bbl caenmanu 3amady «mo oOpasiy» ayAUTOPHOM 3ajgaud, WIH U3
METOJUYECKOr0 IMOCOOUs, HY)KHO IOCJ€ pelIeHHs Takoil 3ajauu o0aymarb XOJI peuIeHUs U
onpoOOBaTh PELUINTh AHAJIOTHYHYIO 33]]a4y CAMOCTOSITENBHO.

9.3. PexoMenganuu mo HCII0Jb30BAHUI0O MaTepHaJioB y‘leﬁHO-MeTOIII/I‘IeCKOFO
KOMILIJIEKCA. PCKOMCH)IYGTCSI HCII0JB30BAaTh MCETOJUYCCKHUE YKa3aHHA II0 KYpCY YHCJICHHBIX
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METOJIOB, TEKCT JICKIMi TperoaaBarens (eciii oH uMeeTcs). PekoMeHayeTcs MCIoJib30BaTh
AJIEKTPOHHBIE YI€OHO-METOAMYECKHE TTOCOOHS M0 PEIICHUIO 3a71a4 10 (PU3UKE, UMEIOIIMecs Ha
(bakyIbTETCKOM CepBepE.

9.4. Pexomengauuu 1o padore c¢ Jjureparypoil. Teopermueckuii marepuan Kypca
CTaHOBUTCA 0oJiee MOHSTHBIM, KOTJa JONOJHUTEILHO K MPOCITYIIUBAHUIO JIEKIIUH U U3YyYEHHIO
KOHCIIEKTa, M3Yy4aloTcsl U KHUrU 1o ¢usuke. Jluteparypy no Kypcy (HU3MKH PEKOMEH]IyeTcCs
u3ydyatb B OubOnmoteke. I[losie3HO HCMONB30BaTh HECKOJIBKO YYEOHHMKOB MO KypCy (HU3UKH.
OpHako jerde oCBOUTh KypcC, MIPHUAEPKUBAsICh OJTHOTO YueOHHKA U KOHcIekTa. Pekomenayercs,
KpoMe «3ay4yMBaHHUs» Marepuayia, JOOUThCS COCTOSHUS TIOHUMaHHUS H3y4yaeMoil TeMbl
mucuuiuinabl. C 3TOW 1Lenbl0 pPEKOMEHAYETCs MOCie HW3Y4EeHHs OdYepeAHoro mnaparpada
BBINIOJIHUTh HECKOJIBKO MPOCTHIX YINpPaXHEHHM Ha JaHHYI TeMy. Kpome Toro, oueHb mosiesHo
MBICJICHHO 3aJaTh ce0e CIeAyromue BOMpOoChl (M MompoOoBaTh OTBETUTHh HA HUX): O 4eM 3TOT
naparpad? Kakue HOBBIC TOHSTHS BBEICHBI, KaKOB WX CMBICI? CKOJIBKO 3aKOHOB B 3TOM
naparpage U kKakoB ux cMmbica?. Ilpu u3ydyeHUH TEOpPEeTHMUECKOTro MaTepuaa BCerjaa HyXKHO
pHCOBATh CXEMBI WM TpauKy.

9.5. CoBeTbl 0 MOATOTOBKE K 3a4eTy. [[OMOJHUTENBHO K U3YyYEHHIO KOHCIEKTOB JEKIUU
HEOoOXOAMMO MOJIb30BaThCsl ydyeOHMKamu 10 ¢usuke. Kpome «3aydnmBaHus» Marepuana
3K3aM€Ha, OYE€Hb BaXXHO I[O6I/ITI>C$[ COCTOSAHUA MOHUMAaHWA U3Yy4aCMbIX TEM AUCIHUILINHBI.

HpI/I IMOATOTOBKE K 3a4Y€Ty HYXHO MH3YYUTH TCOPHIO: OIPCACICHHUA BCEX MOHATHH H
(bOpMy.]'[I/IpOBKI/I 3aKOHOB 0 COCTOSAHHA INOHHMAHUA MaTCpuajla U CaMOCTOATCIBHO PCHINTH I1I0
HCCKOJIbKY THUIIOBBIX 3aJa4 M3 Ka)I(I[OfI TEMBI. HpI/I PEIICHUU 3a/Ja4 BCCrja HGO6XOI[I/IMO YMETH
rpaduyecKu UHTEPIPETUPOBATH METO]] PELICHHUSL.

9.6. VYkazaHuss 10 OpraHu3anuu padorbl € KOHTPOJIbHO-U3MEPHUTEIbLHBIMH
MaTepuajJaMu, MO0 BHINOJHEHUIO JOMAIIHUX 3aaHuii. [Ipy BEIMOHEHUN TOMAITHUX 33aJaHUN
HCO6XO)II/IMO CHadajla IpOYUTaTb OCHOBHBIC IIOHATUA MW 3aKOHBI II0O TEME 3aJlaHusd. HpI/I
BBIINIOJITHCHHUU YHPAXXHCHUA WK 3ada4d HY>KHO CHa4dajia IOHATb, YTO Tp€6y€TC$I B 3aJa4c, Kakou
TCOpCTI/ILIeCKI/Iﬁ MaTcepural HY>KHO HCII0JIb30BaTb, HAMCTUTD IJIaH PCIICHUA 3aJJa4u. Ecam 310 HE
Jalo0 pe3yinbTaToB, W Bbl chnemanu 3amauy «mo oOpasiy» ayIUTOpPHOM 3ajadd, WIM U3
METOJUYECKOr0 IMOCOOUs, HY)KHO IOCJE pEIIeHUs Takoil 3anauv 00yMaTb XOJ pEeLIeHHs U
OnpoOOBaTh pPEIIUTh AHAJOTMYHYK 3aJady CaMOCTOATENbHO. bojblioe 3HaueHue Juis
MOHUMAaHUs (PU3UKU HUMEET CaMOCTOATEIbHOE pEeUIeHHE 3a/ady, KOTOphIE COJEPXKHUT BCE
OCHOBHBIE 3JIEMEHTBbl HACTOSIIEr0 HAy4HOIO MCCIENOBaHMs: paboTa ¢ JIMTEpaTypoH, BBIOOP
¢u3nuecKoi 1 MaTeMaTUYECKON MOJeNd, OJydyeHHe U UCCIE0BAHUE PELIEHUs, ero TECTOBbIE
TIPOBEPKH.

OpHOM U3 OCHOBHBIX TPYAHOCTEH MpU PElIEHUH 3a7ay SBISETCS OCO3HAHHBIM BBHIOOP TEX
(¢u3NyYeCKUX 3aKOHOB M METOJIOB, KOTOpBIE /al0T Haubosee paluoHanbHoe pemenue. OcoO0eHHO
OTO OTHOCHUTCA K pas3acily «MEXaHHKa», TaK KaK IIpaBUJIbHAsA IIOCTAHOBKA M PCIICHUC 3aJayd
MEXaHUKH TpeOyeT CUCTEeMaTHUECKUX 3HAHUM TEOpHH U MPAaKTHUYECKUX HaBbIKOB. Bmecte ¢ Tem
Takoe TJyOOKOe T[OHMMaHUE TMpeAMeTa MPUXOAUT TOJIBKO ¢ ombIToM. [lostomy mpu
[IEPBOHAYAIILHOM U3Yy4€HUU QU3UKH PEKOMEHAYETCS MPUIEPKUBATHCA CIEIYIOIIEH CXEMBbI:

1. [To HoMepy 3amaun 1 COOpHUKAM 3a1a4 ONPECIISICTCS TeMa, C ITOMOIIBIO0 KOTOPOit
JKeJlaTelbHO PEIUTh JaHHYIO 3ajauy.

2. 0 y4eOHMKaM M3Yy4alOTCsl COOTBETCTBYIOIIHME BOTIPOCHI.

3. [lo mpakTUyecKuM pyKOBOJACTBAM pa30HparoTCs MPUMEPHI pellieHUs 3a/1a4 Ha JaHHYIO
TEMY.

4. Ha ocHoBe mosry4eHHBIX 3HaHH BBINOJHAETCS PELICHUE 3a1a4H.

Kak mnoxa3piBaeT OmNbBIT, XapakTepHOM OMIMOKONW CTYJEHTOB SBISIETCS Kak pa3
UTHOPUPOBAHUE JTAHHOM CXEMBbI, KOIJJa OHM Ha OCHOBE OTPBIBUCTBIX 3HAHUHW U3 IIKOJBHOTO
Kypca M HCIIOJIb30BaHMs CIPAaBOYHMKOB Cpa3y MbITAIOTCSA peluTh 3anady. Kak mpaBuio, 31o
MPUBOJIUT K IPyOBIM OLIMOKaM.

[Ipu perieHny KOHKPETHOW 3a/1aud HEOOXOIMMO BBITIOJIHUTH CJIEAYIOLUE TPeOOBaHUS:

1. Cnenatp yepTex (eciau 3T0 He0OX0AMMO), OSICHSIIOIINUN COIep )KaHNE 3aJauH.
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2. ConpoBoAuTH pelieHne KPaTKUMU TOSICHEHUSIMU.

3. Pemuts 3a1auy B 00111€M BUJE, TO €CTh HATH UCKOMYIO BEIMUMHY yepe3 OyKBEHHbIE
0003Ha4YeHUsI 33/IaHHBIX B YCIOBUU I1apaMETPOB.

4. [IpoBepuTh IPaBUIBHOCTD MOJIYYEHHON (POPMYIIBI HCXOS U3 TEOPUH Pa3MEPHOCTH.

5. [ToncTaBuTh B moaydeHHYIO (HOPMYIY YUCIEHHOE 3HAYCHHUE B €IMHHUIAX OJHOW CHCTEMBI

(xak mpasuio, SI).
6. O1neHuTh MPaBIONOI00HOCTH MOTYYEHHOTO YUCICHHOTO OTBETA.

10. ITepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH, UCIOJIb3YeMbIX IIPU OCYLIECTBJICHUM
00pa30BaTEJIbLHOI0 MPOLECCa MO JUCHUILVINHE (MOYJII0), BKJIIOYAA NepevyeHb
NMPOrpamMMHOro odecrnevyeHuss U MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

. JIekuuu ¢ MpUMEHEHUEM MYJIbTHMEIMIHBIX MaTepPHaIoB, MyJIbTUMEINHHAS ayTUTOPHS;
. KommnerorepHoe tectupoBanue B cucreme OII10;

. KommnerorepHoe TectupoBanue B cucreme ACT;

. Skype, 1u1st mpoBeieHNs JUCTAHIIMOHHOTO 00Y4Y€HHUS U KOHCYJIbTAlIHH;

. Meton «mmoptdonnoy;

. Meton nebartos;

. Meton «kenic-cTammy;

. Meron npoeKkToB.

O 00 1O\ L BN —

11. Onucanue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXO0IUMOIi VI OCyLIeCTBJICHHUS
00pa30BaTeIbHOIO NPoLEcca N0 JUCHHUILIHHE (MOLYII0)

Jlis mpoBeAeHUs JIEKUUOHHBIX 3aHATUH, HEOOXOAMMBI MYJIbTUMEAUNMHAA ayAUTOPUS C
HabOpOM JIMLIEH3MOHHOrO 0a30BOro mnporpaMMHOro obecriedyeHusi. OCHOBHBIM HMHCTPYMEHTOM
Ul TECTHpPOBaHUS CHyXHUT mporpamMuas cpena «ACT-Tect», mporpamMMmHble 000J0YKU
coOcTBeHHOro npousBoaAcTBa U HTepHeT TectupoBanue «DIIIO».

12. Unble cBeleHUS U MATEPHUAJbI

12.1.0cobennocmu peanuszayuu OUCYUNIUHBL 0713 UHEAAUOO06 U JIUY, C OZPAHUYEHHBIMU
603MONCHOCIAMU 300P06bA.

O0pazoBaHne 00YJaIONIUXCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI MOYKET OBIThH
OpPraHu30BaHO TI0 BBIOOPY CTY/AEHTA B CIEIYIOLIEM BHJIE:

e COBMECTHO C APYIMMHU OOy4arOIUMUCS: CTYJICHT [TOCEIAeT 3aHATHS Ha 00IIUX
OCHOBAHUSX U HEMIOCPEJCTBEHHO BOBJIEKAETCS B YU€OHBIN MpoLIece;

e  JIUCTAHIIMOHHO MOCPEJCTBAM TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTH: CTYIEHT
MIPOCITYIIMBAET MaTepUall 3aHATUN B PEKHUME PEaJIbHOIO BPEMEHHU, 110 CPEACTBAM
IpsiMOro TejaemMocTa (npuMeHeHre Skype win Apyrux aHaJoTHYHBIX POrpamMM U
TEXHOJIOTUH), HE HaXOASICh HEMIOCPEACTBEHHO B yUEOHON ayUTOPHH;

e B MHJAMBU]IyaJIbHOM IOPSIJIKE: MPENOIaBaTeNlb 3aHUMAETCS CO CTYIEHTOM
MHIUBUAYAIbHO KOHTAKTHO WUJIU MOCPEJICTBAM TEJIEKOMMYHHUKAITMOHHBIX TEXHOIOTHl.

[lo oxoHWaHMM U3yYyeHUS Kypca CO CTYJIEHTOM MPOBOJUTCS HHAUBUAYyaIbHOE
cobecejoBaHUE, HAa KOTOPOM OH JEMOHCTPUPYET IIOJIydCHHblE 3HaHMi1. B ciydae
HEOOXOJIMMOCTH, CTYJIEHTY MOXET 3apaHee ObIThb BBIJIAHO HHJWBHYyaJbHOE MPAKTHUYECKOE
3aJJaHue, JJIs1 CAMOCTOSITEIIbHOM MOATOTOBKY (32 MECALl WM 32 JBE HEEIH).

JUIs MHBaIMIOB IO CIyXy HpPEeIyCMOTPEHbl ClEQYyIoUMe OCOOCHHOCTH IIPOBEICHUS
yueOHOTO mpo1iecca:
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[IpenogaBatens  MOpefoCTaBIsieT  CTYAGHTY  Yy4eOHO-METOJIMYECKHE  MaTepuasbl,
HEOOXOUMBIE JUIsl OCBOCHUS M3y4aeMOro MaTepuaia (mporpaMMa Kypca, TUTaH 3aHsTHs,
OTIOPHBIN KOHCIIEKT, METOJMYECKHE IOCOOWS WJIM CIIaliJl TPEe3eHTalldd, B Cllydae
HaJTu4us).

JIeKUMOHHBIM MaTepuan MPENnoJaeTcss B HAVBIAHOM BHAE ClalJ MpPE3EHTAlUd Wiu
COTIPOBOXIACTCS] CXeMaMHM, HarJIsiTHEIMU TaOJIUIIaMU.

Bmecto ycTHOTrO OTBETa CTyIEHTaM MpeyiaraeTcsa 0TBe4aTh MUCbMEHHO.

[IpenycmarpuBaroTCs MHAMBUAYAIbHbIE KOHCYJIbTAIMK CO CTYACHTOM, HA KOTOPOM MOXET
MPUCYTCTBOBATh  CYpPJOINEPEBOAUUK (YHHBEPCHUTET HE OOs3yeTcs MPeAoCTaBISITh
CYpPIOTIEPEBOTUUKA).

JUIs MHBaIMJOB IO 3PEHUI0 IPEAYCMOTPEHBI CIEIYIOIUE OCOOEHHOCTH IPOBEICHUS
y4eOHOTO mpo1iecca:

1. HpGHyCManI/IBaIOTCﬂ HWHAUBUAYAJIBHBIC KOHCYJIbTAallUKM CO CTYACHTOM, BO BpPEM:A
KOTOPBIX TMPENojaaBaTelib B MEUICHHOM CIOKOMHOM TeMIleé OOBSICHSICT Yy4eOHBIH
MaTtepuai (BO3MOXHO IMOBTOPHO), 320CTPsisi BHUMAHUE Ha KIIFOUEBbIX MOHATHSIX.

2. BMecTo NMCBMEHHOIO OTBETA CTYIECHTAM MPEUIaraeTcs OTBEYaTh YCTHO.

3. Ilpennaraercss 03HAKOMUTBHCSI € JIMTEPATYpOl MO Kypcy, HanucaHHou mpudTom bpaitns,
IIpHU HAJIUYHHU.

JUIs  MHBAJIMIOB  ONOPHO-JBUTATEIHLHOTO  ammapara MPeAyCMOTPEHBI  CIICAYIONINE
0COOEHHOCTH TIPOBEICHHS YIEOHOTO Tpoliecca:

1. [IpenonaBarens  MpenOCTaBNIAET  CTYACHTY  Y4eOHO-METOAMYECKHE  MaTepHualbl,
HE0OX0IMMBbIE JJIsi OCBOCHMS M3y4aeMoTo MaTepuaia (mporpamma Kypca, IJIaH 3aHsTHS,
ONOPHBI KOHCHEKT, METOJAMYECKHE NOCOOMS WM Cllail]] Mpe3eHTaluu, B clydyae
HaJTu4us).

2. JlekuMOHHBIA MaTepuan MPENnoJacTCsl B HAVIIAHOM BUAE CJIAail NPE3eHTaAuud WU
COIMPOBOXKIAETCA CXEMAaMHU, HarJIsiJHbIMU TaOIULIaMHU.

3. BMecTo NMCbMEHHOIO OTBETA CTYJEHTaM IIPEAIaraeTcsi OTBeYaTh YCTHO.

4. IlpenycmaTpuBarOTCsI MHIMBUIyadbHbI€ KOHCYJIbTAIIUU CO CTYACHTOM.

CocraBuTelnb: Ecuna 3.H., nouent kadenpst KOHECKO no UBT
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