MUHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUICKON ®EJEPAIIMU
JIEITAPTAMEHT HAYYHO-TEXHOJIOTMYECKOM IHTOJIUTHUKU U OBPABOBAHIS

OEJIEPAJIBHOE TOCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIPHOE
YYPEX/IEHUE BBICHIEI'O OBPA30OBAHUA «/IOHCKOU I'OCY JAPCTBEHHbBIN
ATPAPHBIM YHUBEPCUTET»

A30BO-YEPHOMOPCKHWI NHXXEHEPHBIN UHCTUTYT — ®UJINUAIT
®EJJEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIO/KETHOI'O OBPA3OBATEJILHOI'O
VUPEXXEHIS BBICILIET'O OBPA3OBAHNS
«IOHCKOU I'OCYJAPCTBEHHbBIN ATPAPHbBII YHUBEPCUTET» BT.

3EPHOI'PAIE
YTBEPXK/IAIO.
Byrenko [ uioms Hupexrop
Anexcanap  merciapoumpen
GeAoposi oz A.®. ByTeHko
«18» ampenst 2024 r.
PABOYASA ITPOTPAMMA

Jucounimnbl: 51.0.03 «®uszuka»

CnemnanbHocThb: 23.05.01 «HazemHBIe TPaHCIIOPTHO-TEXHOJIOTHIECKIE CPEICTBAY

cnenuanu3anus: «Texamueckne CpeacTBa arpoOnpOMBIIIIIICHHOTO KOMILJICKCAa»

DakyabTer: «VHXEHEpHO-TEXHOJIOTUYECKHI»

Kadenpa: «Texuuyeckass MexaHuka u Gpu3nka»

®opma 00yueHHs . 3a04Has

Kpainpukanus BeIyCKHHKA — HHKEHEP

3epuorpan — 2024



[Tpu pazpaboTke pabodeii mporpaMMbl y4eOHOM TUCIUIUTMHBI B OCHOBY TIOJIOXKCHBI:
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1. BBOJHAS YACTDb
1.1.1lestu ocBOEHUSA Y4eOHOMH THCIMILTHHBI

[enssmMu ocBOeHUS yueOHON AUCITUIUTHHBI «DHU3KKaY SIBIISIFOTCS:

— QopmupoBaHuE TMPEACTABICHUS O COBPEMEHHOH (DHU3MYECKON KapTUHE MHpa, YTO
MpeanojaraeT u3ydeHue (pu3nyecKux sSBJICHUN U 3aKOHOB (PU3HMKH, TPAHUIl UX IPUMEHUMOCTH,

— (opmupoBaHUE yMEHHI HCIOIB30BATh TECOPETHUECKHE METOABI aHam3a (PU3MYEeCKHX
SIBJICHHH, TPAMOTHO TPUMEHSTH MOJOXKECHHUsI (PyHIaMEHTaIbHONH (U3MKH K HAyYHOMY aHAJU3y
CUTYallHi, CBA3aHHBIX C CO3/JaHUEM HOBOW TEXHUKHU U TEXHOJOTHIA;

— pa3BUTHE HABBIKOB JKCICPUMEHTAIBHOTO HCCICIOBaHUS (U3UYCCKUX SBJICHHA U
MPOLECCOB.

1.2. MecTo y4yeOHoI q1ucumIuHbl B cTpyktype OITOIT
1.2.1. YuebOHas qucuuiumia «Pusnkay OTHOCUTCS K JUCHUIUIMHAM  00s3aTeIbHON YaCTH.

1.2.2. W3yueHue JaHHOW y4yeOHOM JAMCHUMIUIMHBI Oa3upyeTcs Ha OCBOCHMM CTyIEHTaMH
JUcuUIUIMHBL «Pu3nkay» (B npeaenax IporpaMMbl CpeIHEH HIKOJIbI).

1.2.3. IlepeueHb HoCiEIYIOUMX Y4YE€OHBIX AUCLMIUIMH, JUI KOTOPBIX HEOOXOAMMBI 3HAHUA,
YMEHMSI U HaBbIKU, OpMUPYEMBIE JTaHHON y4eOHOW JUCIUILIMHOMN:

- TEOPETUYECKAsI MEXaHUKA;
- CONPOTHUBIICHHE MATEPUAJIOB;

- FI/I[[paBJII/IKa nu FI/IIIpOHHeBMOHpI/IBOII;

- TEPMOJMHAMHMKA M TeILIoNepe1aya;
-3JICKTPOTEXHHKA, SJICKTPOHUKA U JICKTPOIIPHBO/I;
- MaTepHUaIoBEICHUE;

- 0€30I1acHOCTD KU3HEAEITEILHOCTH.



I/I3yquHe JUCITUITIINHBI

1.3 Ilnanupyemble pe3yJabTaThl 00y4eHUs MO IUCUMUILIHHE, COOTHECEHHBbIE C

HHIMKATOPAMH JOCTUKEHUS KOMIIeTeHIIU

HampaBlIecHO Ha QopMupoBaHue o0menpodeccHoOHATLHBIX
KOMITETEHIIHIA, HEOOXOIUMBIX ISl PELICHUs 3a]1a4 MPO(ECCUOHATBHOMN ESTETLHOCTH.

[Tnanupyemble pe3yiabTaThl O0y4eHUS

KOII Kon n
KOMIICT Conepariie HaMMCHOBAHHC dopmupyeMble 3HAHUS, YMEHHUS U
— KOMIICTCHIINU WHJIMKATOpa ’
HaBbIKU
JIOCTHKECHUSA
KOMIIETCHIINU
1 2 3 4

OIIK I | CnocobeH cTaBUTh OIIK-1.2 3HaTh: (QyHIaMEHTaJbHbIE (PU3UUECKUE
u pemiarey | [IpuMEHsACT 3HAHHA | Teopuw; OCHOBHbBIE buznueckue
HHXCHCPHBIC u | 00mepu3nIecKux SIBJICHUS, (YyHIaMEHTaJbHbIE IOHATHUSA,
Hay4YHO- 3aKOHOB B [ 3aKOHBI MU TEOPUM KJIACCUYECKOU U
TEXHUYECKUEC Hpoq)eCCI/IOHaJIBHOfI COBpeMeHHOﬁ (1)1431/11(1/1; JJI  peHICHUS
3agaun B cdepe | ACATEIBHOCTH 3aja4 B npo¢ecCHOHATBLHON
cBOEi JEATEIIbHOCTH
npodeccnoHaTBEHOM YMeTb:  UCHoJIb30BaTh  (DPU3UYECKHUE
JEeATEIIbHOCTH u 3aKOHBI IS OOBSACHEHUS CYIIHOCTH
HOBBIX (hM3HYECKUX TIPOIIECCOB,
MEKIUCIHUILIMHAPH - YKa3bIBaTh, KAKME 3aKOHBI ONMCHIBAIOT,
BIX HaIIPaBJICHUHN C JaHHOE SIBIICHUE WIIH YPQEKT;
HCIIOJIb30BAHUEM - OpPUMEHATb  MeToAbl  (pU3MKO-
€CTECTBEHHOHAY4H MAaTE€MaTHYECKOr0 aHaIM3a K PELICHUIO
BbIX, 3a1a4 B npogeccuoHaTbHON
MaTeMaTHYECKUX U NEeATEIbHOCTH

TEXHOJIOTHYECKUX
MoJelIed

BnageTs: HaBbIKaMu UCIIOJIB30BAHUS:
OCHOBHBIX OOIIEPU3NUECKUX 3aKOHOB

n MMPUHIIUIIOB B MMPAKTUYCCKUX
MIPHUITOKCHUAX ]

MCTOI0B (1)I/I3I/ILI€CKOI‘O MOZACIINPOBAHUA
JJIA pemicHuAd 3aga4 B

po(heCcCHOHATBLHON NesTeNbHOCTH




2. OCHOBHASA YACTb

2.1. O0beM yueOHOI TUCHUNIMHBI M BUABI Y4eOHOI padoThl

3aounas popma o0yueHnust

Bun paGotsl Beero CemecTpbl

4acoB Nel Ne 2 Ne 3

AyIuTOpHBIE 3aHATHS (BCEro) 46 2 20 22
| B ToMm uncie
Jlexmmm (J1) 18 2 8 8
[Tpaktuyeckue 3ansatus (I13) 10 4 6
Cemunapsl (C) -
JlaboparopHbie pabOTHI 16 8 8
CamocrosiTesibHAasi  padoTa  CcTyaeHTa
(CPC) (Bcero) 370 34 151 185
B Tom uncie
Pacuernasi/PacuerHo-rpadudeckas pabora 32 16 16
Pedepar
CaMonoIroToBka: mpopadoTKa KOHCIIEKTOB
JEeKUUH, Marepuana y4eOHbIX HOcOOMH U
y4eOHUKOB, IOJrOTOBKA K JabopatopHbM U | 338 34 135 169
NPAaKTUYECKUM  3aHSATHSIM,  TEKyIIeMY
KOHTPOJIIO
CPC B nmepuox  NpoMeKYTOYHOM 18 9 9
aTrecTanuu
gI/IIl IIPOMEXYTOUYHOU aTTECTALUMN: 9 3 3
k3ameH ()

HUTOTO: 4acos 432 36 180 216
00mas 3a4. CIMHUIL 12 1 5 6
TPYA0E€MKOCTh




2.2. Conep:xanue y4eOHOM IUCHUIITTHHBI

CopepxaHue pa3einoB yueOHON AUCIIUILTUHBI

Ne
Ceme
cTpa
Oumn.
(3a0u

H.)

ue paszena
(Moyis)

bl

Hanmenosan

JUCLUILINH

Coneprkanue pasjenia B TUAaKTUUECKUX SIUHUIIAX

Konrr
HHIAKAT
OpOB
JIOCTHIKE
HUSA
KOMIIETE
HIAHA

2

3

4

1)

Mopyns 1:
Mexauuka

Pazgen 1.1. Beenenne. Kunemaruka.

®u3nka B CUCTEME E€CTECTBEHHbIX HayK. CTpykTypa M 3ajadu
mucuurIuHbel «duzukay. OU3ndecKkue BEIIMUMHBI, UX U3MEPEHHE
U omeHka mnorpemHocTed. CHcCTeMbl eIuHUIl (U3MUIECKUX
BenuuuH. VicTopusi GU3NYECKUX HJEH, KOHIICTIIIUNA U OTKPBITHH.
®du3nka U Hay4YHO-TEXHUUYECKHI mporpecc.

OCHOBHbBIE KMHEMAaTHYECKUE XapAKTEPUCTHUKU KPUBOJMHEWHOIO
JIBW)KEHUA:  CKOpOCTb UM yckopenue. HopmanbHOoe U
TaHIeHIUaIbHOEe ycKopeHue. KuHemaTuka BpamareabHOIro
JIBU)KEHUS: YIIJIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBA3b C
JIMHEWHON CKOPOCTHIO M YCKOPEHUEM.

OIIK-1.2

)

Moayns 1:
Mexanunka

Paznen 1.2. JluHamuka MOCTYNaTeNbHOIO W BpalaTEIbHOIO
nBukeHMs. Macca, umnynsc, cuna. VHepuuanbHble CUCTEMBI
orcyeta. IlepBbiii 3akoH HeroToHa. BTopoii 3akoH HproToHa.
VYpaBHEHHE JBHKEHHsS MaTE€pUAIbHOW TOYKU. Tperuil 3aKoH
HproTOHA M 3aKOH COXpaHEHHUs UMIyJabca. MOMEHT HHEpLMH.
Teopema IlITeiinepa. MOMEHT UMITyJIbCa MATEPUAIIBHON TOYKHU U
Ttena. MoMeHT cunbl. YpaBHeHHEe MOMEHTOB. (OCHOBHOE
YpaBHEHNE TMHAMMKHU BPAIIATEIbHOTO JBHKEHHS TBEPAOTO TEJIA
C 3aKpEIUIEHHOW OChIO BpAIllEHHsA. 3aKOH COXPAaHEHUS MOMEHTa
HMITYJIbCA MEXAHUYECKON CUCTEMBI.

[{eHTp Macc MEXaHUYECKON CHCTEMBI.

OIIK-1.2

Pazgen 1.3. Cuubl B ipupoge. Cuibl B IpUpo/ie
Knaccudukanus cun B npupoze. Cunbl TpeHus CUIIbI TATOTEHUS
Cuna TsKeCTH M Bec Tena

OIIK-1.2

Paznen 1.4. 3akoHbl coxpaHeHus. 3akoHbl coxpaHeHus. Cuina,
pabota u moTeHIManbHas OdHeprus. KoHcepBaTUBHBIE U
HEKOHCEpBAaTHBHBIC CWIbl. PaboTa W KUHETHYecKash SHEprHs.
Kunernueckasi sHeprusi BpallalolIErocsl TBEPAOTO Tena. 3aKOH
COXpAaHEHUs TIOJHOM MEXaHMYECKOM »HHEpPruu B  IMOJIE
MOTEHIIUATBHBIX CHJI. DHEPrusl ynpyrux nedopmanuii TBEpAOTo
Tea.

CBs3b CWIBI U TOTEHIHATIBHOUN 3HEprur. CTONKHOBEHUS TEJL.
[TpuHIMIT OTHOCUTENBHOCTH U TIpeoOpa3oBanus [ ammes.

OIIK-1.2




(2)

Moayns 2:

Mexanuuec
KHe
KOJICOaHHS,
BOJIHBI

Pazgen 2.1. l'apmorndeckue kojebaHusi. MexaHUYeCKHUE BOJTHBI
Ammuintyna, yactota u (aza xonebanus. CroxeHue KoneOaHui.
VYpaBHeHHE AMHAMHUKM TapMOHMYECKOIO OCLMUIATOpA U €ro
pemenue. Ilpumepsl KosieOaTeNbHBIX JBWKCHHHM pPa3IMYHON
¢usmueckoii mpuponsl. CBOOOTHBIC 3aTyXaromue KoJieOaHMs
oCLMJUIATOpPa €  ToTepsiMH. BbIHYXIeHHBIE  KosieOaHUs.
BonnoBoe nBuxenue. Ilnockas rapmoHudeckas BOJIHBL JlinHA
BOJIHBI, BOJIHOBOE 4MCIIO0, (pa3oBasi CKOPOCTh. Y PaBHEHUE BOJIHHBI.
OpHoMepHOE BOJHOBOE ypaBHEHHE. YIpPYrue BOJHBI B razax
KUJKOCTSX M TBEPJIbIX TeJax.

OIIK-1.2

(2)

Moayins 3:
Monekyis
pHas
¢usuka u
TEPMOVH
aMuKa

Paznen 3.1. MonekynsapHo-kuHeTuueckas Tteopus. Ddusnueckas
kuHeTHKa. J[aBieHue rasza ¢ Touku 3peHuss MKT. TemnoeMkocTs u
YHCIIO CTermeHed CcBOOOABI MoJieKyd Ta3za. Pacnpenenenuel
MaxkcBemia. OKCIIEpUMEHTAIbHOE OOOCHOBAHME pACIIPENEICHUS]
Makcsena.

Pacnipenenenne bonpiimana u 6apomerpudeckas popmyna. Hau-
BEpOSATHAsA, CPEAHSSI W CPEIHEKBAaJApaTHUYHas  CKOPOCTH.
Omnpenenenue uucna Asoraapo [leppeHom.

SIBnenns IepeHoca. Huddyzus, TEIUIONPOBOJHOCTb,
BHYTpEHHEE TpeHHe. bpoyHOBCKOE ABUKEHUE.

Yucao CTOTKHOBEHHMH W JUIMHA CBOOOTHOTO mpodera MOJIEKYI
UJEaNbHOr0 Ta3a. DMIMPUYECKHE ypaBHEHHUs nepeHoca: Duka,
®ypse u HproToHa.

OIIK-1.2

Paznen 3.2. Tepmoaunamuka. TepMoauHAMUUECKOE paBHOBECUE
u  teMmmeparypa. HyneBoe  Hadamo  TepMOJMHAMUKH.
DOMIOUpUYECKUEe TeMIlepaTypHble IKaiabl. KBasucraTudyeckue
MpOLECChl.  YPaBHEHHE  COCTOSSHUA B TEPMOJUMHAMUKE.
O6parumbie u HeoOparumbie Tmporecchl. [lepBoe Hauano
TEPMOJANHAMUKH. TermnoeMKoCTs. N3oxoprueckui,
M300apUYeCKUi, N30TCPMUICCKHM, alna0aTHIECKUN MPOLIECCHI B
uaeanbHbeIX razax. [I[peobpa3oBaHue TEIIOTHI B MEXaHUYECKYIO
paboty. Iukn Kapuo u ero KIIJ. Durpomnus. TemnoeMKocTH
UJICaTbHOTO Ta3a M YHCIIO CTeneHel cBo0o bl MoJiekyi. dDa3oBbie
npeBpamieHus. [loBepXHOCTHbIE SHEpPrusi W  HaTSHKEHHE.
Kanunnspusie siBineHus.

OIIK-1.2

(3)

Mopyns
4:29nekTpo
JUHAMHKa

Pasznen 4.1. Onexkrpocratuka. 3akon Kynona. HampspkeHHOCTD M
MOTEHIMAN dJIeKTpocTaTuyeckoro mnoja. Teopema [aycca B
UHTErpanbHOM (¢GopMe U ee TMpUMEHEHHE Uil pacyuera
JNEKTpUYECKUX ToJiel. PaBHOBecue 3apsioB B IPOBOJHUKE.
OcHoBHas 3a/a4ya IEKTPOCTaTUKHU MIPOBOJHHUKOB.
OKBUIIOTEHLMAIbHBIE ~ IIOBEPXHOCTM W  CHJIOBBIE  JIMHUU
ANEKTPOCTATUYECKOTO noJist MEXIY MIPOBOTHUKAMHU.
OnexTpocraTuyeckas 3amura. EMKOCTP IPOBOJAHHMKOB U
KOHJICHCATOPOB.  DHEpPrusi  3apspKEHHOr0  KOHJEHCAaTopa.
DnexTpuyeckoe nosne JTUTIOIS. Jusnexkrpuyeckas
IIPOHULIAEMOCTD BELIECTBA

OHeprusi B3aUMOJIEUCTBUS SJIEKTPUUECKUX 3apsAI0B. ODHEPTHs
CHCTEMBl 3apsHKEHHBIX TNPOBOAHUKOB. OO0beMHas IIOTHOCTb
SHEPTUH JIEKTPOCTATHUECKOI0 MOJIs.

OIlK-1.2

Pasnen 4.2. IloctosHHBIM oanekTpuyeckuii Tok.  Cuna u
IJIOTHOCTh  TOKa. 3akoH Oma B HWHTErpaJbHOM W
g depeHIaTbHOMN dbopmax. 3aKkoH Jlxoyns-Jlenna.
DNEeKTpOABMKYILAs CHJIa UCTOYHMKA Toka. [IpaBuna Kupxroda.
Knaccuueckast Teopusi 3I€KTPONPOBOAHOCTA METAUIOB (TEOpHUs
Hpyne-Jlopenua), ycnoBus ee IpUMEHUMOCTH U TPOTHBOPEYHS C

JKCIEPUMEHTAIBHBIMUA PE3YJbTaTaMH. OJIEKTPHUYECKHM TOK B

OIlK-1.2




ra3ax U XHAKOCTIX.

Paznen 4.3 DnemeHTsl (GU3UKH TBEPIOTO Tena

[Tpunuun Ilaynu. KBaHTOBBIE CTaTUCTUYECKHE pacHpereleHUs
®epmu-/lupaka. CTpykTypa 30H B MeTaJuI1aX, MOJYIPOBOJHUKAX
u npuoanektpukax. I[lpoBoaumocts mertamnoB. CoOCTBeHHas u
IIPUMECHAs IIPOBOJUMOCTH IIOJIYIPOBOJHUKOB. TeMiiepaTypHas
3aBUCUMOCTB IIPOBOJIUMOCTH IOJYIIPOBOJHUKOB.

PabGora BbIXOJa 3JIeKTpOHA M3 MeTaa. TepMO3JIeKTpOHHAs
smuccuss. Popmyna  Puuapacona-/[pmimana. KoHTakTHbIE
3IEKTPUUYECKUE SIBJICHUS KoHnrakTHbIE SIBIICHUS B
MOJYNPOBOJHUKAX. P-n - mepexon. Pacnpenenenue 31€KTpOHOB
U JBIpOK B p-N - mepexone. TOK OCHOBHBIX M HEOCHOBHBIX
HOCUTENEH 4epe3 p-N - Iepexon. BoabramnepHas
XapakTEepUCTHKA p-N - mepexoa. Beimpsamisgiomuye cBorcTBa p-Nn
- Iepexoa.

OIIK-1.2

Paznen 4.4. Marautocraruka. MarHuTHOE 10JI€ B BEILIECTBE.
MarautHoe B3aUMOJCWUCTBHE TMOCTOSHHBIX TOKOB. BekTop
MarHuTHOM WHAYKIUU. 3akoH Awmmnepa. Cuna Jlopenia.
JIBukeHHe 3apsiioB B DJIEKTPUYECKUX M MArHUTHBIX TMOJISX.
3akon buo-CaBapa-Jlamutaca. Teopema 0 HUPKYISIUM (3aKOH
MOJTHOTO TOKQ).

[ToTok ¥ TUPKYISAUS MarHUTHOTO moyst. Dddekt Xoa u ero
IIPUMEHEHNE

MarautHoe 1oJjie U MarHUTHBINA JTUIIOJIBHBIIE MOMEHT KPYTOBOT'O
ToKa. Hamaranuenue MaroHeTHKOB. HaprDKeHHOCTB MAarHuTHOI'O
OIS MarnuTtHas MPOHUIIAEMOCTb. Knaccudukanus
MarHeTHukKoOB.

BGKTOP HaMarHM4YeHHOCTH. MarauTtHas BOCIIPUUMYUBOCTL U
MarHuTHas MPOHUIIAEMOCTb. /[namMarHeTuku, mapamMarHeTHKUd U
dbeppomarnetukn. OO0beMHas TUIOTHOCTh DHEPTHH MAarHUTHOTO
T0JIs B BEIIECTBE

OIIK-1.2

Paznen 4.5. DnexkrpoMarHuTHass HMHIAYKIUS. YpaBHEHUS
Makcseia.

DEHOMEHOJIOTHST  JIEKTPOMAarHuTHOM — mHAyKiuu. IIpaBuio
Jlenua. YpaBHeHuE JJIEKTPOMArHUTHON UHIYKIUU.
CamonHayKIuS. NHIyKTUBHOCTH COJIEHOUA. OHeprus

MarHMTHOI'O TOJIS.

BuxpeBoe anekrpuueckoe mnose. Tok cmenieHus. Cucrema
ypaBHEHUN MakcBensia B MHTErpaibHON (Qopme U (U3NYECKU
CMBICJI BXOASIIMX B Hee ypaBHeHHi. Ilimockue u chepuueckue
DIIEKTpOMarHuTHele BOJHBL. [lomspuszanus BoiH. CBoiicTBa U
DHEPreTUUECKUE XaApPAaKTEPUCTUKH 3JIEKTPOMArHUTHBIX  BOJIH.
[[IkaJyia 3JIEKTPOMAarHUTHBIX BOJIH

OIIK-1.2

(3)

Moaynb
5:0nTHkKa.

Pazpgen 5.1. 'eomerpuyeckas onruka.

KopnyckynspHO-BOJIHOBOM Jyalii3m CBeTa. 3aKOHBI

r€OMETPUYECKON ONTHKHU. Teopus TOHKOM JIMH3BI.

OIIK-1.2

Paznen 5.2. UnaTepdepenius naudpakius BoIH

HHTepdepeHIonHoe Toie OT JBYX TOYEYHBIX HCTOYHHKOB.
OmnbiT HOHra. Murtepdepenuuss B TOHKMX MieHKax. [IpuHiun
Iotirenca-®penens. Meron 3o u audpaknus Dpenens Ha
MPOCTENIINX nperpajax. Hudpaxmus ®paynrodepa.

JudpakimonHas pemeTka Kak CleKTpajJbHbId mpuoop.

OIlK-1.2




Paznen 5.3. Ilomsipuzanusi, MOIJIOIMIEHUE W JUCIEPCHUS BOJIH.
dopMa M CTENEHb MOJAPU3ALMM MOHOXPOMATHYECKUX BOJIH.
[lonyyenue u a”HaIU3 JIMHEWHO-NIOJSIPU30BAHHOTO  CBETA.
JlnarpaMMa  HampaBJICHHOCTU  M3JIYYEHHS]  DJIEKTPUUYECKOIO
munonst.  JBynyuenpenomienue. WckyccTBeHHass onTU4ecKas
AQHU30TPONMS. DJIEKTPOONTUYECKHE U  MArHUTOONTHUYECKHE
3 PEKTHI.

OtpaxeHue M NIpPEJOMIICHHE CBETa Ha IPAaHMIE pa3jena ABYX
TUANEeKTpUKoB. [lomHoe oTpakeHMe W €ro NpUMEHEHUE B
TeXHUKE.  bprocrepoBckoe  orpaxeHue. DeEHOMEHOJIOTUS
MOTJIOIICHUS M IUCIIEPCUU CBETA.

OIIK-1.2

(3)

Monyns 6:
KBanToBa
a1 (usmka.
Snepnas
¢duszuka.

Pasnen 6.1. KBaHTOBBIE CBOICTBAa  3JEKTPOMarHUTHOIO
U3TydeHHs. XapaKTepPUCTHKH TEIUIOBOTO HW3IYYEHHs. 3aKOHBI
Kupxroga, Credpana-bonpumana u Buna. AGcomoTHO depHOE
teno. ['mnoresa [Inanka. Teopus doroaddexra

OIIK-1.2

Pa3nen 6.2. KBantoBas MexaHuKa.

l'unore3a ne bpoinsa. Oneitel  [3Buccona u Jlxepmepa.
Hudpakaus  Mukpodactun. [IpuHIMI — HeomnpeaeneHHOCTH
IeitzenOepra. BomHoBast GyHKIHS, €€ CTATUCTUICCKUI CMBICT U
cBoricTBa. YpasHenue llpenunrepa u ero npocreiiuye ciryyau.
Craunonapuoe ypaBaenue lllpenunrepa ans atoma Boaopoja.
BonHoBble ¢yHKIMM W KBaHTOBble uucia. Onruyeckue
KBaHTOBbIE TeHepaTropbl. OCOOEHHOCTH JIa3€pHOI0 H3JIyYEHUS.
[IpuMeHeHue 1a3epoB

OIIK-1.2

Paznen 6.3. OcHOBbI (DU3MKK AaTOMHOTO fAapa DJIeMEHTapHbIE
yactulbl. Pu3znueckas KapTUHA MUpA.

CoctaB aTroMHOro sjpa. XapakTEepUCTUKH fA1pa: 3apsl, Macca,
SHEpPrusl CBSI3U HYKJIOHOB. PagnoaktuBHOCTh. BuIbl M 3aKOHBI
paAMOaKTUBHOTO W3JyuyeHus. SnepHsie peakuuu. J[lenenue
ucuHTe3 saep. JlerekTupoBaHue, AO3ZUMETPHUS U 3alUTa OT
SIEpHBIX M3IydYeHUuU.. DyHIAaMeHTanbHbIE B3aUMOACUCTBUS U
OCHOBHBIE  KJIaCChl ~ DJIEMEHTapHbIX  yacTul.  KBapkw.
Oco0eHHOCTH KJIaCCUYECKON U HEKJIacCu4ecKon (pu3uKu

OIlK-1.2




2.2.1. Pazgeanl y4eOHOM TUCHUIINHBI, BUAbI Y4eOHOI 1esiTeIbHOCTH
U (POPMBbI KOHTPOJIS

3aouHasi gpopma o0yueHus1

Ne Bunpl yaeOHOMN 1€ATENbHOCTH,
HanmeHnoBanu
¢ | Dasnena BKJIIOYAsi CAMOCTOSITENIbHYIO @DOopMBbI TEKYILIETO
Me yge - paboTy CTYJIEeHTOB (B yacax) KOHTPOJIS YCIIEBAEMOCTHU
;:1 mucuumuaner | JI | JIP | TI3 | CPC | Bcero
2 3 4 5 6 7 8
Mopynb Nel. | 2 - - 34 36
Mexanuka
1 Bceero: 2 - 34 36
2 | Moaynp Nel. [lpuém oTueroB 1O J1IAOOPATOPHBIN
MexaHuka paboram.
4 4 2 68 8 WunuBunyanbHas pacueTHO-Tpaduyeckas
pabota Ne | (MexaHHKa).
2 Mopynp No2. [Ipuém oTueroB 1O J1AOOPATOPHBIN
Mexanuyeck pabotam.
ue 2 2 2 28 34 | UemuBHayanbHas pacyeTHO-TpaduvecKas
Koje0aHus, pabora Ne 1 (mex.konebaHus).
BOJIHBI
2 | Moaynp Ne3. [lpuém oTyeroB 1O JAOOPATOPHBIN
Monekynsipx paboram.
as ¢usuka u | 2 2 - 55 59 | UuouBuayanbHas pacyeTHO-TpaduvecKas
TepMOAMHAM pabora Ne 1 (MKT u TepMoiuHaMHuKa).
UKa
2 | Ilpome:xyTounas arrecTanusi: JK3amen 9
2 Bcero: 8 8 4 151 | 180
3 MOHy_]‘[B 4: HpI/ICM OTUYCTOB 110 na60paT0pHLm
) paboTtam.
HerTpoi 6 6 4 20 106 WunuBunyanbHas pacueTHO-Tpaduyeckas
HaMUKa
pabota Ne 2 (971eKTpOAMHAMHUKA).
3 Mopynes 5: [Tpuém oTueroB 1O  JAGOPATOPHBIN
Ontuka. 2 2 2 50 56 | paboram.
3 Monyns 6: [Tpuém oTueroB 1O  JaGOPATOPHBIN
KsanToBas paboTtam.
¢uzuka. - - - 45 45
Snepnas
bhuzmkKa.
3 | IIpomexxyTouHas aTTecTanms: JK3ameH 9
3 | Beero: 8 8 6 185 | 216
1-3 | Beero 33| 45 | 16 | 10 | 370 | 432
roa:




2.2.2. JIaGopaTopHbIii NPAKTHKYM

3aounas popma oOyueHust

HaumenoBanue
Ne pa3nena Bcer
N Tema s1a60opaTOPHOrO 3aHATHSA
cemec yueOHO 0
(o BBLIOOPY NpenogaBaTe’is)
Tpa AUCHHUILIMHBI JacoB
(Mmoay.is)
1 2 3 4
1 MO/VYJIb 1. | JLP.Nel. Tema «/3mepenue obbema LWIMHApPA U pacyer | 4

Mexanuka IIOTPEIHOCTEN»

JL.P.Nel1. Tema «lIpoBepka OCHOBHOTO 3aKOHA JMHAMUKH
BpaIIaTeIbHOTO JIBHIKCHUSI

JLP.Nel12. Tema «OmnpeneneHue MOMEHTAa HMHEPIUHU
IIIKUBAY

JL.P.Nel4. Tema «Onpenenenne moayisa FOnray

MO/VYJIb 2. | JLP.Ne21. Tema «OnpeneneHue ko3P PUIHEHTa KECTKOCTH | 2

Konebanus U | IPYXUHBI METOJIOM KOJICOAHUI»

BOJIHEL. JLP.Ne22. Tema «HccienoBanue 3aBUCUMOCTH IE€pHUOJIA
KoyleOaHul (U3NYECKOTO MAasTHHKAa B 3aBHCUMOCTH OT
paccTOSHUS: IEHTP UHEPLHUU-TOYKA MOJIBECA»

JI.P.Ne24. Tema «OmnpeneneHue YCKOpPEHUs CUIIbI TSKECTH
C TIOMOIIIbI0 MATEMAaTHYECKOTO MasTHUKA»

MOAYJIb 3. | JLP.Ne31. Tema «OrmpeneneHue OTHOIIEHUH MOJISPHBIX | 2

MonekynsipHas TEIUIOEMKOCTeH wuaeanbHOro raza meronom Kiemana —

¢duznka u | Jlesopmay

TEpMOJMHAMUKA JI.P.Ne35. Tema «Omnpenenenue KoddpuimeHTa
MMOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH MeTo1oM CTOKCa
JLLP.Ne36. Tema «Ornpenenenue Kod(dumeHTa
JIMHEWHOTO PACIIMPEHUS TBEPAOTO TEIa»

UTOroO: 8

2 MOAYJIb 4 | JL.LP.Ne42. Tema «3mepenne AIIEKTPOEMKOCTH | 6

DNEeKTPUUECTBO U | KOHACHCATOPOB OAJUIMCTUYECKUM TralbBAHOMETPOM»

MarHeTusm JI.P.Ne43. Tema «M3yuenue npasus Kupxrogay»

JLP.Ned4. Tema «OmpeneneHue yaeasHOTO CONPOTUBICHUS
MIPOBOJTHUKAY
JLP.Ne47.  Tema  «M3ydyeHue  3I€KTPONPOBOJHOCTHU
KOHTAaKTa MOJYNPOBOJAHUKOB P- U N -THUIA»
JLP.Ne51. Tema  «OmpeneneHue  TOpPU3OHTAIbHOU
COCTABJISIFOLEH MAarHUTHOTO MOJIs1 3EMIIH
JI.LP.Ne53. Tema «MccienoBanue MarHUTHBIX CBOMCTB
(dbeppoMarHeTHKY ¢ MOMOIIBI0 ocuIorpaday»
JLP.Ne56. Tema  «Ompenenenne  JTOOPOTHOCTH U
KoddduIMeHTa 3aTyxaHusi Kojae0aTeIbHOr0 KOHTYpa»
JLP.Ne57. Tema «M3yueHue 3aTyxaromux KoOJIeOaHUU C
MOMOIIBIO ocuIuIorpada

2 Mopyns 5: | JLP.Ne61. Tema «Ompenenenue (POKYCHOTO pacCTOSHHS | 2

Ontuka. TOHKOM JIMH3bI)

JLP.Ne63. Tema «Ompenenenue paauyca
c(hepruyecKoi TOBEPXHOCTH»

KPHUBU3HBI




JLP.Ne66. Tema «JludpakionHas pemieTkar

JLLP.Ne67. Tema «IIpoBepka 3akoHa Mamtoca

UTOIO: 8
HUTOI'O no Bcem
MOIYJISIM: 16
2.2.3. llpakTHyeckue 3aHATUSA
3aounas popma 00yyeHus
HaumenoBanue
Ne pa3aena Beero
cemec yueOHoM TeMa npakTHYECKOr0 3aHATHUS 4ACOB
Tpa AUCHUILIUHBI
(mony.Jist)
1 2 3 4
1 Monyib Ne 1. | T1.3.Ne1Tema «Kunemarunka u IMHAMHKA 2
Mexanuka HOCTYIATEIbHOIO W BPANIAaTEIbHOTO  JBUIKCHUSL.
3aKOHBI COXPaHEHUS»
Mopyns Ne 2. | T1.3.Ne2 Tema «KuHematnka ©  JUHAMHKA 2
Mexanuueckue MEXAHUUYECKUX KOJIeOaHui.»
Kojie0aHusi, BOJIHBI.
Monpyms ~ Ne 3. |T1.3.Ne3  Tema  «MonekynsipHas  (u3UKa H -
Mosexynspras TEPMOAMHAMUKA)
¢duznka U
TEPMOIUHAMHUKA
2 MOJAVJIb 4 | I1.3.Ne4-5. Tema «DnekrpocTaTuka. IlOCTOSHHBIM 4
OJeKTpuIecTBO 1 | Tok. MarueTusm»
MarHeTu3M
MOAYJIb 5-6. | I1.3.Ne4. Tema «I'eomeTpuueckas ontuka. KBantoBas 2
Ontuka. AToMHas u | pusmka u pU3MKa aToMa»
syiepHast pU3nKa.
UTOI'O mno Bcem 10
MOYJISIM:
2.3. CamocTosiTe/IbHAsA padoTa CTY/IeHTa
3aouHas popma o0yueHus
e HaHMEH?BaHMe pas3aena Beero
Y4eOHOM IMCUMILINHBI Buaslr CPC
cemecTpa 4acoB
(MmonyJist)
1 MOJVYJIb 1. Mexanuka 1. U3yueHne TeOpeTH4ecKoro Marepuana 84
2. BononHeHHWe KOHTPOIBHOW pabOThHI 8
Nel (mexaHuka).
3. Odopmienue OTYETOB mo | 10
71a00paTOpPHBIM paboTaM
MOAVIJIb 2. Mexannueckue | 1. M3yuenune TeopeTnyeckoro marepuana 16
KOJIE0aHHS 1 BOJTHBI 2. BhbImojHeHHe KOHTPOIBHOH paboTel | 8
Nel  (mexanmueckue KkojebaHus U
BOJTHBI).
3. Odopmienue OTYETOB 1o 4

71a00paTOPHBIM paboTam




MOVYJIb 3. MonekynsapHas | 1. 3ydeHue TeopeTHueckoro Mmarepuana 39
(usuka u TepmosHAMUKA 2. BeImonHeHHE KOHTPOJBHOH pabotel | 16
Nel (MonekyspHas buzuka W
TEPMOIMHAMHUKA).
3. Odopmiienue OTYETOB 1o -
71a00paTOpHBIM paboTaM
HUTOr oO: 185
2 MOAVJIb 4. DnektpuyectBo u | 1. M3yueHune TeopeTHIecKoro Marepuana 60
MaraeTism 2. BeimosnHenue pacuetHoro 3aganus Ne2. | 16
3. Odopmienue OTYETOB mo | 14
OopaTopHBIM paboTam
MOJVJIb 5. OnTuka 1. I3ydeHne TeopeTuuecKoro MmaTepuaia 46
2. Odopmiienue OTYETOB 1o 4
OOpaTopHBIM paboTaM
MO/JAVYJIb 6. ArtomHas u | l.3ydyeHne TeopeTHUECKOro MaTepuana 45
anepHas pusuka
HUTOro: 185
IToaroToBKa K MPOMEKYTOYHOM aTTECTAIIUH 18
388

HUTOI'O no Bcem Moay.asim:




3. OBPA3OBATEJIBHBIE TEXHOJIOT YT
3.1. UuTepakTHBHBIEe 00pa3oBaTe/IbHbIe TEXHOJIOTHHU

3aounas popma oOyueHust

OcoGennoctu
OO0pazoBarenbHbIE
Bunnl MPOBENCHUS
Ne . TEXHOJIOTUH .
yaeOHOI 3aHATHH
ceMecTpa (MHHOBAIIMOHHBIE
paboThI (uHIUBUAYaTBbHBIC/
Y UHTEPAKTUBHBIC)
TPYIIIOBBIC)
1-2 JlaGopaTtopHnas pabota VY4eOHbBIN AKCIIEPUMEHT IPYIIIOBbIE

3aHATHS B UHTEPAKTUBHON (hopme B oObeMe:
Jlaboparopubie paboThl — 16 4.

B uckmounTenbHBIX CIydasx TMPUMEHSETCS ODJIEKTPOHHOE OOydeHHe M JIUCTaHIMOHHBIC
obpazoBarensHble  TexHosmormd (D0 u  JIOT), Bkmoyas MPOBENEHUE TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH M TMPOMEXKYTOYHOW arTecTaluy. Peamu3aiyiss TpOrpaMMbl  JUCHUIUIMHBI  C
ucnosszoBanueM D0 u JIOT ocymiecTBisieTcs M0 YCMOTPEHHUIO BEAYILETO MPENOIaBaTelisi ¢ y4eTOM
TEXHUYECKMX BO3MOXKHOCTEH OOy4alolUMxcs C HUCIOJb30BAHHEM IPOTPAMMHBIX — CPEICTB,
obecneunBatommx npumeHenue sneMeHtoB 0 u JIOT B MHcTuTyTe, MyTeM CHHXPOHHOIO H
ACHHXPOHHOT'O B3aNMOJICHCTBHS, K KOTOPBIM MOTYT OTHOCHTBCS:

- QJIEKTPOHHAsE THPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIIOBas TOJI0COBast KOH(epeHIwms B MecceHpkepax (Sumekc.Meccenmkep, VK Teams);

- TPYIIIIOBOI YaT B MecceH prepax Snaekc.Meccenmkep, corpanbHoi cetn BKonrakre;

- onstaiiH BugeokoHpepenmus B Aunekc. Tenemocr;

- BUJICO3AITMCH JICKITHI TIeIATOTMIECKUX pabOTHUKOB MIHCTHTYTA, pa3MeIEHHBIC Ha PA3IMIHBIX
BUJICOXOCTHHIaX (HampuMep, Ha KaHajaX mperojaBarenell) WM OONayHbIX XpaHWIMIIAX
(marpumep, Annexc./luck).

4. OEHOYHBIE CPEACTBA JIsd TEKYIETI'O KOHTPOJISA YCIIEBAEMOCTH
U PE3YJbTATOB OCBOEHMS YYEBHOM JUCHUIIJIUHBI

4.1. Buabl KOHTPOJIA U aTTEeCTAlluH, (l)OpMI)I OLICHOYHBIX CPEACTB

3aouHas popma o0yueHnus

No Buaer Koapr Haumenosa OreHOYHBIE CPEICTBA
CEMECTp | KOHTPOJIS | MHAUKAT HUE dopma Komuuecr Kon-8o
a H opa pasaeia BO HE3aBHUCH
aTTecTalld | JOCTWXe | ydyeOHOMU BOIIPOCOB MBIX
1 HUSA Y 3aJJaHUi | BapUaHTO
(BK, Tar, | komneTe | DUCHMILUIMH B
ITpAT) HITH BI
(Moynst)
1 2 3 4 5 6 7
1 TAT OIIK 1.2 | Moayms 1 KonTpon. 1 100
pabotaNel




(MexaHMKa)
2 TAT OIIK 1.2 | Moayims 2 OrueTs! IO 5-7 6
1ab0paToOpHBIM
pabotam

Kontpou. 1 100
pabotaNel (mex.
K0J1e0)
TAT OIIK 1.2 | Moayis 3 OrueTs! 11O 5-7 6
1ab0paToOpHBIM
paboram
Kontpou. 2 100
pabortaNel
(Monek. pusnka u
TEPMOJMHAMUKA)
ITIpAT DK3aMeH 64 25
3 TAT OIIK 1.2 | Monyb 4-6 Otyersl O 5-7 8
1a00paTOPHBIM
paboram
Kontpo. 4 100
paboraNel
(37IeKTpOAMHAMUK
a)
[TpAT DK3aMeH 80 25

4.2. IlpumepHbIe TeMbl KYPCOBBIX POEKTOB/padoT
He npeagycMmoTpeHsl.
4.3. IIpumepHbIe TeMbl pedepaTos

4.4. TecTsl TeKylIero (MPOMe:KyTOYHOI0) KOHTPOJIS

TecToBbIe 3a1aHNA TeKyLeH aTTeCTALMH 110 MOAYJIIO 1

%
1. MarepuanbHas Touka M ABMKETCSI IO OKPY>KHOCTH CO CKOPOCTBIO " . Ha puc.l noka3zaH rpaguxk
7 -
3aBHCHMOCTH MPOEKIMHM CKOPOCTH * OT BpeMeHH (° — eJWHHYHBIH BEKTOp IIONOKUTETHHOTO

%
v,
HaIlpaBJICHUsA, T — MPOCKLUA " Ha s10 HanpasiieHue). [Ipy 3ToM BEKTOp MOJTHOr0 YCKOPeHHsI Ha
puc.2 UMeEET HaIlpaBJICHUE



. M 1
\ ‘1
i

Puc. 1 Puc. 2
14 2) 1 3)3 4) 2

2. JIBa Tena OpoOIIEHHBIC MOl OJJHUM M TEM K€ YIJIOM K TOPHU30HTY ¢ Ha4aJIbHBIMH CKOPOCTSIMU
Vo )41

2Vo. Ecm compoTuBiieHHEM BO3ayXa MpeHeOpedb, TO OTHOMICHHE AalbHOCTEH monéra S; / S;
paBHo...

1) 242 2) 4 3) /2 4)2
3. Fpa(bI/IK 3aBUCHUMOCTH BCIWYUHBI TAHTICHIOIWAJIBHOI'O YCKOpeHI/IFI oT BpeMeHI/I JUUIA
PaBHOMCPHOI'O ABHUIKCHUSA TEJIA [0 OKPYKHOCTU H306pa>1<eH Ha pUCYHKE...

ar & 8 a

»

1 2 3 4
4. Paguyc-BeKTOp MaTepHATbHOM TOYKM M3MEHSETCS CO BPEMEHEM 110  3aKOHY:
r=4t°t +3tj + 2k m. Moxynb ckopocTH uepe3 2 CeKYHAbl OT HAayaua ABHKCHHS TOYKH

paBeH...
1) 16,3 m/c 2)72m/c 3)21wm/c  4)8,6M/c

5. Kamens Opocuiy 1o yriioM K TOPU30HTY co ckopocThio Vo Ero TpaekTopus B 0IHOPOAHOM
MoJIe TSHKECTU M300pakeHa Ha pucyHke. COpOTUBIICHHS BO3yXa HET.

Ve 3
?t; LY
C
E D
E
ey ey

Monynb TaHT€HIIMAJIBHOTO YCKOpEHUs a, Ha yuactke A—B - C ...
1) yBenuuuBaercs
2) He u3MeHseTCs
3) yMeHbIIaeTcs
6. YpaBHEHHE BpalleHus TBEPIOTO Tea: ¢ = 46 + 4t (pam). YrmoBasi CKOpOCTh d4epe3 2 ¢ mocie
Hauasa BpallleHHs paBHa...
1) 19 pan/c 2) 52 pan/c 3) 12 pan/c  4) 48 pan/c

7. JIuck BpaIaeTcsi BOKPYT CBOCH OCH, M3MEHSISI MPOEKIINIO0 CBOCH YIIIOBO# CKOpoCcTH ®; (1) Tak,
KaK MOKa3aHo Ha PUCYHKE.



BekTop yrioBoii ckopocTd @ HalpaslieH [0 OCH Z B HHTEPBAIbI BpEMEHH
l)orty mot, mottz mo ty
2)orty mo tz mottz 10 U4
3) ot ty 1o t, m oTty o t3
4)or 0 1o t; m otty o 1
8. Touka M aBMXKETCS IO OKPY)KHOCTH C IOCTOSHHBIM TaHI€HLMAIbHBIM yCKOpeHHeM. Eciu
IIPOEKIIMsI TAHTCHIIMAJIBHOTO YCKOPEHMSI Ha HAIpaBJIEHUE CKOPOCTHU OTPULIATENIbHA, TO BEIMUNHA
HOPMAaJIbHOT'O YCKOPEHHUS. ..
1) yBenuuuBaeTcst 2)yMEHbIIAETCSl  3) HE U3MEHsIETCA
9. Touka ABMXKETCS MO OKPY)KHOCTU paguycoM 50cM M coBepuiaeT NojHbI 00opoT 3a 2 c.
JInneliHasg CKOPOCTh TOYKH PaBHA...

T /4
1)ZM/C 2) mm/c 3) EM/C 4) 4tm/c 5) 2mwMm/c

10. Eciu @r ™ @n raprennuanbHas 1 HOPMalbHAs COCTABISIOIIEE YCKOPEHUE, TO COOTHOILIEHHUS
a;= 0, a;=OcrpaBenIUBHI I ...

1) npsAMOAMHENHOTO PABHOMEPHOI'O ABUXKEHHUS

2) paBHOMEPHOT'O0 KPUBOJIMHEWMHOTO ABMKEHHUS

3) NpsAMOJIMHEHHOTO PABHOYCKOPEHHOI'O JABHXKEHHUSI

4) paBHOMEPHOTO JBUKEHUS OKPYKHOCTH

TecToBbIE 3aJaHUA TeKyIIIeﬁ aTTeCTallum 1Mo MOAYJIIO 2
1. MaTepI/IaJ'ILHaH TOYKa COBCpIIACT rapMOHHUYCCKHUC KoJIeOaHus 8(0) 3daKOHY

Y4

T
X =0,3cos| =1t + = |. MakcuManbHOE 3HAYEHUE CKOPOCTH TOYKH PABHO. ..

Bapuants! oTBera:
1)0,2rm/c  2)mwm/c 3) 0,1m m/c 4) 2 m/c

2
d'x b dx K. _§ ss;seres

2. VYpaBHeHHE [BWKEHUS NPYKMHHOIO MAasiTHUKA —+
dt m dt m

TdepeHIMaIbHbIM YpaBHEHHEM. . .
1) cBOOOIHBIX 3aTyXaIOIIMX KOJIEOaHMI
2) cBOOOHBIX HE3aTyXaroIuX KoneoaHun
3) BBIHYX/IEHHBIX KOJie0aHuI
3. IIn10THOCTH OTOKA SHEPTUU YIIPYTOil BOJIHBI UMEET Pa3MEpPHOCTb. ..
l)BT/M2 2)x/ M2 3)Bt- M2 4) Tx- M2
4. Ha pucyHkax wu300pakeHbl 3aBUCUMOCTH OT BpPEMEHU KOOpPAMHATHI M YCKOPEHHUS
MaTepHaTHbHOW TOYKH, KOJIEOTIOMIEHCS 110 TApPMOHUYECKOMY 3aKOHY.



[ =] _.2 (=] _.‘- n..ﬂ (=] :a " _.|:| .=
[{uknuyeckast yacToTa KoJeOaHU TOYKU paBHA...
-1 -1 -1 -1
1) 3¢ 2) 2c¢ 3) 4c 4) 1c
5. llapuk, npUKperIEHHBIA K NPYKUHE U HACAKEHHBIH HAa TOPU30HTAIBHYIO HAMPaBISIOUIYIO,

COBEPIIIAECT FTAPMOHUYECKUHN KOJICOaHHUSI.

v A 0 s

HHHHH—)
I
Ha Ip a(bI/IKe NpeaACTaBJICHA 3aBUCHUMOCTb IIPOCKIHU CHJIbI YIIPYIOCTH IIPYXHUHBI Ha

IOJIOKUTEIBHOE HAIPABICHUE OCH X OT KOOPIUHATHI MApHKa.
Iy H

1 I [} 1 I ] 1 1 [
B IR FE i TR s A IR SEre I RO |
I Al | (| | | I
—4 - —t—d—— =t -t ===
[ o [ I
P PN it e S SRR ot SOVl ISV S I |
] i i i ] ] ] | 1
T I L |
T 1 T T AT 4N : X, MM
_J.__|__L__|__L_.._|__:_ [ NP -
: i : i | : i
| 1 I |
T N == r 2 | =1
1 : | : | T | 'HI
SIS S S PR S [ SR it I

Pabora cunbl ynpyroctu npu cMmelleHuu mapuka u3 nonoxenus 0 B nonoxenue B cocrasiser

1) 8102 e 2) OOk 3) —4-10° JIme  4) 4-107 JIne

6.CkaipIBaOTCs JIBa TapMOHHUYECKHMX OJIHOTO HANpPaBJIeHHUS C OJMHAKOBBIMU YacTOTaMU U
T
paBHbIMM aMIUMTYAamMu Ao . [lpum pasHoctu a3 A(p:E aMILIUTY/la Pe3yJIbTUPYIOIEro

KoJieOaHus paBHa ...
1) Ao~/22) 2 Ag 3) Ag+/34)0

7. CknanplBaioTcs JBa TapMOHMYECKHX KOJIEOAHUS OJHOTO HANpaBlIEHUS C OJWHAKOBBIMHU
nepuonamu. PesynbpTHpyromee KoiiebaHne WMEeT MHHHMAJBHYH aMIUTUTYAY INPH Pa3HOCTH
¢a3, paBHOU

1)0 2)% n 4)%
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8. CKJIaI[bIBaIOTCSI JABa TapMOHUYCCKHUX KoebaHus OIHOT'O0 HalpapJICHUA C OAWHAKOBLBIMU

nepuofaMM W paBHbIMH amiumtyaamu Ag. Ilpu pasnoctu a3 A¢)=3—” aMIUIUTy1a
2

PE3yIABTUPYIOILETO KOJeOaHus paBHa ...
5
1)0 2) 240 3) EAO 4) A2

9. YpaBHeHUE IOCKOM CHHYCOMAAIBHOM BOJIHBI, pacipocTpaHstoueiics B1oib ocu OX, umeer

&£ =0,01sinf10°t - 2x )

BHI . Torma ckopoCTh pacpocTpaHeH s BOJIHBI paBHa. . .
1) 2 m/c 2) 500 m/c
3) 1000 m/c

10. YpaBHeHue MJIOCKOW CHHYCOMAAIBHOM BOJHBI paclpocTpasstomieiica Broiap ocu  OX,

uMeeT BUA E= O,Olsin(103t-2x). BoaHoBOE uncii0 nMeeT pa3MepHOCTS ...
Di/c 2)m 3)I/m  4)c

TecToBble 321aHNA TeKyleld aTTeCTAIUM 10 MOAYJIIO 3
1. Ha pucynke mpencraBieH rpaguk (yHKIHH paclpeaeNeHuss MOJEKYyN HAealbHOro rasa 1o

ckopocTsiM  (pactipenenenus Makcsemna), rae f(v) = f(v) =S—dN- J0JIsI. MOJIEKYJ, CKOPOCTH
v

KOTOPBIX 3aKIIHOYCHBI B HHTCPBAJIC CKOpOCTCfI oT V 10 V+d Vs pacdyeTe Ha CAUHHILY I3TO

MHTEpBAJa
f(v) &

A —— e ————

BEP Vv

dv
|

M
Jist 5T0# PyHKIIMM BEPHBIM YTBEPKIEHUEM SIBIISETCS. . .
1) c poctom TemrepaTypsl IUIOLIA/1b 1O/ KPUBOI pacTeT
2) ¢ pocTOM TeMIepaTypbl MAKCUMYM KpUBOM CMeIaeTcs BIIPaBO
3) c pocTrom TeMIiepaTypbl BEIMUMHA MAaKCUMyMa PacTeT
2. Ha pucyHke npezacrtaBieH rpapuk (yHKIUHM pacmpeneneHuss MOJEKyN UIealbHOro rasa 1o

ckopocTssM  (pacnpenenenust Makcgemna), rae f(v) = f(v) ZIS_dN- JOJIsI. MOJIEKYJ, CKOPOCTH
v

KOTOPBIX 3aKJIOYCHBI B HMHTCPBAJIC CKOpOCTCﬁ oT V o V+d Vs pacuyeTe Ha CAUHHIY I3TO

UHTEpBaJa
f(v) &

Jlnst 5T0i QyHKIMU BEPHBIM YTBEP)KJICHUEM SIBIISIETCA. . .
1) c pocrom TemrepaTypsl IUIOLIA1b 1O/l KPUBOM pacTeT
2) c pocToM TemIiepaTyphl IUIOLIa1b [0/ KPUBOM HE U3MEHSIeTCs



3) c pocTom TeMIlepaTypbl BEIMUYMHA MAKCUMYyMa PacTeT
3. CpenHuii UMITYJIbC MOJIEKYJIBI HICATLHOTO Ta3a MPU YMEHBIICHUH aOCOIIOTHON TeMIIepaTyphl
rasa B 4 paza...

1) yBenuunTcs B 4 pasza

2) yBenuuuTCcs B 2 paza

3) yMeHbIIUTCS B 2 pasza

4) ymenbiutcs B 4 paza
4. Ha xaxnaylo creneHb CBOOOIBI JBUKEHHS MOJEKYJbl MPUXOJIUTCS OJWHAKOBAs SHEPTus,

paBHas %kT (k- mocrosuuast Bombimana, T -temmeparypa mo mkane Kenbsuna). Ilpu

YCIIOBUH, YTO UMEET MECTO BCE BUIbI JABWKCHHS, CPEIHSS KUHETUYECKAs SHEPTUsS MOJICKYIIbI
Bozopoaa (H») pasHa...
3 1 5
1) —kT 2)—kT 3) —kT
2 2 2
5. Cpenssisi KMHETHYECKAsi SHEPTHsI MOJICKYJbl HICATBHOTO Ta3a MpH TeMmIeparype T paBHa

i . .
8=§kT . 3neck I=n,+n, +2n,rae n,n u N -4UCIO CTENEHEH CBOOOBI

HOCTYIATEILHOT0, BPAILIATEILHOTO M KOJIe0aTeIbHOrO JIBMKEHUS MoseKyibl. Jlis remus (He)
YKCII0 | PaBHO ...

n5 21 37 43
6. Cpenusisi KMHETHYECKass SHEPrHss MOJIEKYJ rasa Mpd TemiepaType T 3aBUCHT OT HX
CTPYKTYPBI, YTO CBA3aHO C BO3MOKXHOCTBIO PA3JIMUHBIX BHUAOB JABUKCHHA aTOMOB B MOJICKYJIC.
Cpennsiss KHHETHYECKast SHeprusi MoJiekyi resus (He) paBHa. ..

DI 3k gLkt 4 2T
2 2 2 2
7. Ha xaxnayroo creneHb CBOOOABI JBMKEHMS MOJIEKYJIbl NPUXOAUTCS OAMHAKOBAas SHEPrus,
paBHas %kT (k- mocrosmuast Bombrimana, T -temmeparypa mo mkane Kenbsuna). Ilpu

YCJI0BUH, YTO MMECT MECTO BCC BHJbI JABWKCHHA, CPEAHAA KHHCTHYCCKAA DHCPIUA MOJICKYJIbI
BostopoJia (Hz) pasHa...

3k kT 3 kT
2 2 2

8. Ha pucynke m3obpaxen uukn Kapuo B koopaunarax (T,S), rme S-sHrponus. Temsora
MOJIBOAMTCS K CUCTEME Ha y4acTKe

T i
1 . 2
i ¥
4I I
I 1 -
5
1) 3-4 2) 1-2
3) 2-3 4) 4-1

9. B nporiecce 00patuMoro n300apuIecKOro OXJIaxAeHUs MOCTOSTHHON Macchl UI€aIbHOTO ra3a
€ro SHTPOMHSI. ..
1) ymeHbmIaeTcs 2) yBeIM4YNBaETCA 3)He uzMeHseTcs
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10. B mporecce 00paTUMOro anadaTHYECKOTO OXJaKIEHUS TOCTOSHHOW MAacChl MIEAbHOTO
ra3a ero 3HTPOIIHUS. ..
1) He u3MeHsieTcsT  2) yMEHbILAETCs 3) yBenuuuBaeTcs

TecroBble 3a1aHUs TeKYyLIeH aTTeCTAUMU 110 MOAYJII0 4

1. Cuna B3auMOIEHCTBUSA ABYX OTPHUIATEIbHBIX TOYSUHBIX 3apsA0B, HAXOASIINXCS Ha

pacctostnuu R npyr ot apyra, paBHa F. 3apsig oqHOM U3 4aCTUI] yMEHBIIWIN 110 MOJIYJIIO B IBa

pa3a. UToOn!I cuita B3auMoieiicTBUs F He U3MEeHMIIach, pAaCCTOSHUE MEXY 3apsiiaMy Hajo. ..
1) yBenuuuts B 4 paza

2) YBEJIUYHTH B V2
3) yBenuuuTh B 2 pasza

4) yMEHBIIIUTH B V2
5) yMeHBIIUTH B 2 pasa
2. DIEKTPOCTATUYECKOE TT0JI€ CO3/ITaHO OJIMHAKOBBIMHU 10 BETUYMHE TOUCYHBIMU 3apsiiaMu (1 U

Ecin Q1=+, 2=~ J, @ pacCTOSIHME MEXAY 3apsiiaMy U OT (2 10 Touku C paBHO a, TO BEKTOP
HaANPSDKEHHOCTHU 110J1s1 B Touke C OpUEHTUPOBAH B HAIIPABJICHUM. . .

14 2)3 32 4)1
3. IloTok BekTOpa HAPSKEHHOCTU YEPE3 3aMKHYTYIO IOBEPXHOCTb, BHYTPH KOTOPOM HaXOASTCS
3apsi/ibl, paBeH...

1) cymMme 371eKTpUUeCKUX 3apsiioB BHYTPH 3TOH MOBEPXHOCTH JIEJICHHOH Ha € o

HYJIIO

2) cymMe cBOOOHBIX 3JIEKTPUUYECKHX 3apsI0B BHYTPH 3TOW NOBEPXHOCTH

3) cyMMe CBSI3aHHBIX 3JEKTPUUECKUX 3apsiI0B BHYTPU 3TOM MOBEPXHOCTH

4) O/1C xoHTYypa, IPOBEAECHHOT0 BHYTPH 3TON OBEPXHOCTH
4. IloToK BEKTOpa HAPSKEHHOCTH JIEKTPOCTATUYECKOIO TOJISl Yepe3 3aMKHYTYIO TOBEPXHOCTh

S paseH...
5

1)6_q 2)4_q 3)2_q 40
€0 €0 €0

5. B Hekoropodl 00JacTH MPOCTPAHCTB CO3/JaHO DJIEKTPOCTATUYECKOE TMOJE, TMOTEHIIUA

. 2
KOTOPOI'0 OIMUCBIBACTCA (I)YHK]_[I/IGI/I 0= 3x°. BeKTop HAIPAKCHHOCTU 3JICKTPUYCCKOTO IIOJIAA B

TOYKEC MPOCTPAaHCTBA, MOKa3aHHBIA Ha PUCYHKEC, 6y,[[eT HMCTDb HAIIpABJICHUC. ..
vV |

0 X
3 2)1 3)2 44

6. B snexkTpuyeckoM IoJie MIOCKOT0 KOHAEHCATopa MepeMelaeTcs 3apsja +q B HalpaBJICHUHU,
YKa3aHHOM Ha CTpEJIKe



Torpa pabota cuin nosus Ha ydactke AB...
1) monoxurenpbHa  2) oTpuliatelbHa  3) paBHA HYIIIO

7. IIpoTOH HAXOAWUTCS HA PACCTOSIHUM I OT MOJOXKUTEIBHO 3apsDKEHHOM HUTH U Ha HEro
neiicteyer cuna F. Cuna, aeiicTByromass Ha anb(a-dacTHIly, HAXOISIIYIOCS Ha 3TOM JKe

pPacCTOAHUN OT HUTHU 6yz[eT paBHa...
1)F 2)05F 3)025F 4)2F 5)4F

8. Ha oxHoli npsiMoii, Kak MOKa3aHO Ha PUCYHKE, pacrosnoxkensl Touku A, B, C u D. Benuunnsl
HanpsHKEHHOCTEH »IeKTprudeckoro nojis B Touke C, co3iaBaeMbIX TOUCUHBIMHU 3apsaaMu q1=2(,
02= -q u q3=q/2, paBusl E;=E, E;=2E u Es=E

0 gz Oz
L g @ L 2 L g
A B C D

CyMMapHas HanpsKeHHOCTh 1ot B Touke C, co3naBaemasi Tpems 3apsiaMu paBHa. ..
1) 2E u HanpaBieHue BIpaBo
2) 4E u HanpaBJICHHUE BJICBO

3) 2E u HampaBiieHHEe BIEBO

4)0
9. IlpucoenMHeHHBIA K UCTOUHUKY TOKA TUIOCKUN KOHJIEHCATOP, 3alIOJIHEHHBIN AUAIECKTPUKOM C
JIUAJIEKTPUYECKON MPOHUIIAEMOCTBIO €, 3apsikeH 10 pa3Hocth noteHuuanoB U. Ecnu ynanute
TURIIEKTPUK, TO PA3HOCTh MOTEHIIMATIOB MEX 1y OOKIaJKaMH KOHJIEHCATOpa CTAaHET PAaBHOI. ..

1) £U 2)% 3)% &(c-1U  5)U

10. BosbT-amnepHas XapaKTepUCTHKa aKTHBHBIX 3JEMEHTOB Liemu | W 2 mpejacraBieHa Ha

pHUCyHKE
L. 5

20

10 20 30 40 B

Ha snemente 1 npu Toke 15 MA BblaemnsieTCss MOITHOCTb. . .
1ISBr 2)030Br 3)450Br  4) 0,45 Bt

TecroBble 3a1aHUs TEKYLIEH aTTeCTALMHU 110 MOAYJIIO S

1. Umerotrcst 4 pemeTku C pa3IuyHBIMH TOCTOSIHHBIMH d, OCBeIIaeMble OJHUM H TEM JKE
MOHOXPOMAaTHYECKUM U3ITyUYEHUEM Pa3IMYHON MHTEHCUBHOCTU. Kakoil pUCYHOK HUILTIOCTPUPYET
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MIOJIOKEHHE TJIABHBIX MaKCHMMYMOB, CO3aBa€MBIX AH(PPAKIIMOHHON PEIICTKOW ¢ HaMMeHbIIel
nocrostHHoii pemerkn? (J — HHTEHCHBHOCTB cBeTa, T - yroi qudpaxim).

bl +J
101 104

S+

1) 2)

VAN

05 04 g

- t t >
04 -03 -02 -01 O 01 02 03 04 sino 04 03

3) o 4)

L Il

i
T

04 0F 02 01 0| ol 02 03 04 smG 04 03 02 00 o] 01 02 03 04 sing

2. Ha nyTt ecTecTBEHHOro CBETa MOMEILEHHI JIBE IIACTUHKHU TypmanuHa. [locie npoxoxaeHus
miacTiHK 1 cBeT monHOCTBIO momsipuzoBaH. Ecmu J; u Jp WHTEHCHUBHOCTHU CBETAa,

NPOUIeNIero IUIACTUHKUY 1 W 2 COOTBETCTBEHHO, H , TOrIa Yroil Mexay
HampasieHussMu OO u O’O’ paBeH. ..

To
1) 45° 2) 30°
3) 90° 4) 60°

3. Ha pucyHke mnokazaHa KpuBas 3aBUCUMOCTH CHEKTPAJIbHOW IJIOTHOCTH JHEPreTUYECKOM
CBETUMOCTH a0COJIFOTHO YePHOTO Tena OT JuHbBI BoHBI pu T=6000K. Eciu Temneparypy Tena
YMEHBIIIUTH B 4 pasa, TO JUIMHA BOJHBI, COOTBETCTBYIOIIAs] MAKCUMYMY H3Ty4eHHs] aOCOIIOTHO



YEePHOTO Tena,
1,4  6000K

|

|

|

I

|

|

|

! P

500 A . HM

1) ymenbmmTCs B 4 pasa 2) yMeHbIIHTCS B 2 pa3a
3) yBenuuutcs B 4 paza 4) yBenuuuTcs B 2 paza

4. Ha pucyHKe INOKa3aHbl HampaBiieHus mnajatomero ¢otona ([1), paccessaaoro ¢ortona ([1°) u
ekTpoHa otmauu (€). Yronm paccesnus 90°, HampaBiieHHWE IBHKEHHS JJIEKTPOHA OTAAuu

©=30"

COCTAaBJIAACT C HAIIPABJICHHUEM IMMaAaroIICro q)OTOHa yroua

3(MsB- ¢)/m

. Ecnin mMmnynec nmaparoniero

dboTona

, TO MMITyJIbC PacCestHHOTO (OoTOHA (B TeX XKe EJUHHIAX) PaBEH...

1) 3 2) 23
3) 1,5 4 15.3

5. [Ipu npoxoxaeHnn 0enoro cBera 4epes TPEeXTpaHHYIo MPU3MY HaOII0AAeTCs €ro pa3oKeHue
B CIIEKTP. DTO SIBJICHHE OOBACHSETCS. ..

1) nonsipusanuei cBeTa 2) naucrnepcueit cBeTa

3) wuHTepdepeHuueii cBeTa 4) nudpaxuumeii cera

6. JIns T. A onTUyeckas pa3HOCTh XOJa JIy4el OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB S; M Sy paBHA
1,2 mxm. Ecnmm nnwaa BOomHBI B Bakyyme 600mm, TO B T.A Oymer HaOIIOMATHCA...

A
Sy
MakCUMyM HMHTep(epeHlnH, Tak Kak MUHHUMYM HHTep(EepeHLnH, TaKk Kak
1) pasHOCTH XOla paBHA YETHOMY 4YHCIY  2) pPAa3HOCTh XOJa paBHA YETHOMY YHCIY
MOJIyBOJIH MIOJIyBOJIH

3) MUHUMYM HHTep(pEepeHlnd, TaKk Kak 4) MakCUMyM HHTep(epeHlny, Tak Kak
pPa3sHOCTh XO/la PaBHA HEUETHOMY YHCITY pPa3HOCTh XO/a paBHA HEYETHOMY YHUCIY



IMMOJIYBOJIH IMMOJIYBOJIH

7. Ha pucyHke TmpeAcTaBiIeHbl JBE BOJbTAMIIEPHBIE XapaKTEPUCTHKU BaKyyMHOTO
¢dorosnementa. Eciiu E — ocBerenHocTh poToKaTOAa, @ [] — 9acToTa Majaroiero Ha Hero CBeTa,

TO CIIpaBEAJIMBO CIECAYIOIICE YTBECPKIACHUC. . .
T4

A _

1) vi<vy, E =E, 2) vy =vy,E; >E,4
3) vy >vy,E) =E, 4) vy =vy,E| < E;
1. Ha pI/IcyHKe HpeL[CTaBJ'IeHbI Fpa(I)I/IKI/I 3aBUCUMOCTHU CHeKTpaHLHOﬁ IIJIOTHOCTHU

HSHEPTreTUYECKON CBETUMOCTH a0COJIFOTHO YEPHOTO TEJIAa OT YACTOTHI MPU PATUIHBIX
temneparypax. HaubompIeit Temneparype COOTBETCTBYET Ipaduk. ..

1‘ &
L

—] >~

Ay
1). 1 2).2 3).3 4). TemnepaTypa Be3Jie OJUHAKOBA

9. SIlBneHme WUCHyCKaHUs OJJIEKTPOHOB BEIIECTBOM IO7] JEUCTBHEM DJIEKTPOMArHUTHOTO
W3JIyYEHHUS Ha3bIBAETCA ...

1) ANEKTpU3aLHUEN 2) yAApHOU MOHU3ALMEN

3) doroadpdexrom 4) (hoTOCHHTE30M

10. Pa3noxeHue mydka COJHEYHOTO CBETAa B CIHEKTP IMPH MPOXOXKICHUH €ro 4epe3 MpU3My
OOBSICHAETCS TEM, YTO CBET COCTOUT U3 3JIEKTPOMATHUTHBIX BOJH, KOTOPbIE B IPU3ME. . .

1). UmeroT pa3Hyro CKOpOCTh

2). UMeroT 0IMHAKOBYIO CKOPOCTh

3). IlornomaroTcst B pa3HOM CTENEHU

4). IMeroT 0IMHAKOBYIO JJIMHY BOJIHBI.

TecToBbIe 32a1aHNA TeKYLIEeH ATTECTALUHA IO MOAYJIIO0 6

1. Ilpu mepexoaax >J€KTpoOHA B aTOME C OJIHOTO YPOBHS Ha APYrod 3aKOH COXPAHEHUS MOMEHTa
MMITYJIbCa HAaKJIQJIbIBAET OIpEJCICHHBIC OrpaHuYeHHs (MpaBuiio oTdbopa). B sHEpreTmyeckom
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CIIEKTpE aToMa BOZIOpOAA (puc.) 3anpeweHHbim HEPEXO0I0M ABIIETCH. . .
A
P

® $ d f

3?7
I/

2 R

=

1) 4f-3d 2) 4s-3p
3) 3p-—-2s 4) 3s-2s

2. Bricokas MOHOXPOMATHYHOCTD JTa3€PHOI'0 U3ITYUYCHUIA O6YCJ'IOBJ'IeHa OTHOCHUTEJIBHO OOJIBIINM

-3
BPEMCHEM JKHU3HU DJOJICKTPOHOB B METacTaOMILHOM COCTOSSHUH D]'D ¢ . y‘II/ITI)IBaFI, 4qTo

5=6,6-101%58¢

nocrosinHas [lmanka , IIPUHA METACTaOUIILHOTO YpOBHSA (B 2B) Oyaet He

MCHCC...
1) 1,5-107 2) 1,5-107"
3) 6,6-107" 4) 6,6-107

3. CrauuonapusiM ypaBHenueMm lllpenunrepa njisi JUHEWHOTO TAPMOHUYECKOTO OCIMILIATOPA
ABJISIETCS] YDABHEHHUE ...

2 2. 13 2
d 2 oy x ) 2
) E+ 2 (E- e =0 ) ¥+ REy=0
dx A 2 dx 2
2 Ze* 2m
3) Ay+ —(E+ - ——)y=0 49 Aptr—TEy=0
i drar h
4. BepoaTHOCTh OOHAPYKUTH NEKTPOH Ha ydacTke (a,b) 0JHOMEPHOTO MOTEHIIUATBHOTO SIIHUKA
b
W= J‘m dx
¢ OECKOHEYHO BBICOKMMHU CTEHKAaMU BBIYUCISETCS 10 (popmyie a ,rae ¥ — mIotHOCTH
BEPOSITHOCTH, ONpeesieMast hd -byakuueit. Ecnm hd -QyHKIUS WMEET BHUJ, YKa3aHHBIM Ha
L 5L
DHCYHKE, TO BEpOSTHOCTH OOHAPYKHTb OIEKTPOH Ha ydacTke O 6 paeHa...

L

-~

2_ L
5 1) 516 2) 23 3) U3 4 12

5. HeusBecTHBIN paguOaKTUBHBIA XMUMUYECKHN S3JEMEHT CaMOIPOM3BOJIBHO PACMAIAeTCs IO
91 142
X—KrtBa+3n

=
| ==

CXEMC!: . H,Z[pO 9TOr0 3JICMCHTA COACPIKMUT...

1) 92 npotoHa u 144 neiitpona 2) 94 npotoHa u 144 neiitpona



3) 92 nporona u 142 nelTpoHa 4) 94 nporona u 142 nelitpona
6. B mporiecce 351eKTpOMarHUTHOTO B3aUMOACHCTBHS IPUHUMAIOT y4acTHE ...
1) doTons 2) Heiitpuno

3) HEHUTPOHBI
7. & -u3nyyenue npeacTaBiseT co6Oi MOTOK ...

KBAHTOB 3JICKTPOMAIrHUTHOI'O U3JTYYCHUSI,
HUCITYCKAaCMbIX aTOMHBIMU dApaMU IIpU

1) IIPOTOHOB 2)
repexo/ie U3 BO30YKIECHHOTO COCTOSHHUS
B OCHOBHOE
3) 3JIEKTPOHOB 4) SIICp aTOMOB T€JTUS

8. Kakas nons paaiuoakTUBHBIX aTOMOB pacHaieTcs 4epe3 MHTEpBaJl BPEMEHM, PaBHBbIA JABYM
nepuoam Inosypacrana?

1) 25% 2) 50%
3) Bce aTomb pacniaayrces 4) 90%
5) 75%
h
P==
9. le Bpoiine 0000IIMI COOTHOIIECHHE A nna (GoTOHa Ha JIFOOBIE BOJHOBBIE IPOIECCHI,

CBSI3aHHBIE C YaCTHUIIAMH, UMITYJILC KOTOPBIX paBeH P. Toraa, eciau CKOpoCTh YacTUIl OJJMHAKOBA,
TO HAUMEHBIIIEH JUIMHON BOJIHEI 001a1a10T. ..

1) & _gacTunp! 2) [TpoToHs

3) HEATPOHBI 4) DJIEKTPOHBI

10. Umnynsc hoToHA MMeeT HauMeHbllIee 3HaYeHHUE B IMaNa30He 4acToT
1). PEeHTTeHOBCKOTO U3Ty4eHUSI

2). Bunumoro uzny4eHus

3). YbpTpaduoneToBoro u3mydeHus

4). adpakpacHOro n3mydeHus

He npeagycMmoTpeHsl.
4.5. BapuaHThl KOHTPOJIBHBIX PadoT

IIpumep koHTpPOJIBLHOI padoThl Nel moayas 1

1. JIBwxeHue MaTepualbHOW TOYKM 3a/laHO ypaBHEHHMEM X=At +Bt, rie A=4m/c, B= —
0,05M/c’. OmpenennTh MOMEHT BPEMEHH, B KOTOPHI CKOPOCTh TOYKH paBHa Hymo. HaiiTu
KOOpJMHATY M YCKOPEHHUeE B 3TOT MOMEHT. (80c, —0,05m/c; Om)

IIpumep nHAMBHAYATbHON pacdeTHOH padoThl Ne 1 Mmoxyns 2

1. MarepuanbHas TOYKa TapMOHHMYECKHM KojeOieTcs Mo 3akoHy KocuHyca. HawanbHas ¢asa
paBHa HYJIO, aMIIUTyAa Konebanuii 10 cm, kpyroBas yactota 2 c-1. Uemy paBHBI CMellIeHUE,
CKOPOCTh M YCKOpPEHHE TOYKM B TOT MOMEHT, KOrja OT Hayana kosnebanuil mpouuio 0,5 c?
(0,054m; - 0,168m/c; -0,216m/°)

IIpumep nHAMBUAYAIBHOM pacyeTHON padorsl Ne 1 moayas 3

115. OnpenennTte CpeAHION KUHETHUYECKYIO SHEPTHI0 IOCTYNATEIbHOTO ABM)KEHUS MOJEKYII,
colepkanmxcd B | T a30Ta, W SHEPrUI0 BpaAIIATEIbHOTO JABMXKEHUS STHUX MOJEKYN MpHU
temneparype 300 K.



\

175. T'a3, aBnssick pabounM BeweCTBOM B Iukie KapHO, MOTy4dusl OT TEIUIOOTAATYHKA TEIUIOTY
4,38 x/Ix u coBepmmn padory 2,4 x/lx. OnpenenuTs TeMIeparypy TEIIOOTAATYHKA, €CIIH
temneparypa temionpueMuuka 273 K. (604K)

IIpumep nHaAMBHUAYATbHON pacyeTHOH padoTnl Ne 2 moxyJis 4

47. Ilo ToHKOMY KOJbIy paguycomM 10 cM paBHOMEpHO pacmpeAesi€H 3apsia C JAHEHHOMN
wioTHOCTEIO 1 MKKi/M. OmnpenenuTs HampsHKEHHOCTh JJCKTPUUYECKOTO TOJIS, CO3/1aBaeMOTO
pacrpeielIeHHbIM 3apsiIOM B TOYKE, COBMaAoNIeH ¢ ieHTpoM Kouibiia. (0)

75. HanmpspKeHHOCTh SJCKTPHUECKOTO OIS MEXKIY ABYMsI OOJBIIMMHE IJIOCKOMAPATIICIbHBIMH
wiactuHamu paBHa 10 kB/m. [Ton kakuM HampspkeHHEM HaxOJsTCS MJIACTUHBI, €CITU PACCTOSHUE
Mexay aumu 5 cm? (500B)

101. ConeHonn UMEET CTAIBHOW MOJTHOCTHIO pa3MarHWYEHHBIN cepiedyHuk oobemMom 500 em’
HampspkeHHOCTP MarHWTHOTO TMOJISE colieHowna mpu cuie Toka 0,6 A paBra 1000 A/m.
Onpenenutb HHAYKTUBHOCTD cosieHouna. (0,311x)

141. Karymka uWHAYKTUBHOCTHIO | MI'H M BO3AYIIHBIM KOHIEHCATOp, COCTOSIIHMA U3 ABYX
KpPYyIJbIX IUIacTUH nuameTpoM 20 cM Kaxnaas, o0pa3yroT koiebarenbHbld KOHTYp. PaccrosHue
Mexay miactuHamMu 1 cm. Omnpefenutb NEpPUOI SJIEKTPOMArHUTHBIX KOJEOaHUH B TakoM
KoHTYype. (105 - 1 0'80)

4.6. OT4eTsl MO JIAGOpPaTOPHBLIM padoram (Moayau 1-6)

[To ka0l BBHIMOJIHCHHON CTYACHTOM JabopaTopHON padore o(OpMIISIETCS OTYET COIIACHO
IUIaHy:

1. Howmep nabopaTopHoii pabOTHI.
2. Tewma mabopaTopHOIl pabOTHI.
3. llens nmaboparopHoii pabOTHI.
4. Kpatkas Teopus 1ab0paTopHON pabOTHI.
5. Tabnuia nmoay4eHHBIX PE3yIbTaTOB.
6. I'padux (ecnu ects).
7. OKOHUaTeNbHBIN pe3yibTarT.
4.7 Cniucok BONMPOCOB K 3K3aMeHy 3a 1 cemecTp
Ne Koasr
BOIIP WH/IUKATOP
oca Bomnpocst OB
JIOCTHKEHH
s
KOMIIETEHII
ui
1 2 3
Moayas 1
1 [lonsTne marepuu u aBwxeHus. Ilpenmer duzuku. OIIK 1.2
2 OcHOBHbIE TIOHATHS MexaHWKH. MartepuanpHas Ttouka. Cuctema orcyera. | OIIK 1.2
[MocrynaTenbHOe W BpaliaTeNbHOE ABMKEHHs. KWHEMaTHKa TOCTYMaTeNbHOTO
nBwkeHns. CpenHsisi M MrHOBeHHas cKopocTh. CpeaHee W MTHOBEHHOE
yckopenue. [lpuHnmn cynepno3unmy ABHKEHHH.
3 Kpusonmuneitnoe nBmwxenue. [lomHoe, TadreHnuanpsHoe W HopMmanbHOe | OIIK 1.2
YCKOPEHHSI.
4 KunemaTnka BpaliarenbHOro JBMKEHMs. YTOJ MOBOPOTA, yriaosas ckopoctTs, | OIIK 1.2




YrjoBOC YCKOpCHHUC. CBs13b JIMHEHHBIX n YTJIOBBIX XapaKTCPUCTHUK
BparaTCJIbHOr0 ABMXKCHUS.

5 I'panumbpl  TIPUMEHUMOCTH  Kjaccudeckor Mexanukw. OcHoBHbIe TmoHATHA | OIIK 1.2
JUHAMMKH TIOCTYNAaTEeIbHOIO JABM)KEHUs. Macca, cuia, UMIynbc. 1 3aKkoH
HrroTona. 2 3akoH HeroToHa. 3 3akoH HeroToHa.

6 3aK0H COXpaHEHHUs] UMITyJbca. PeakTHBHOE IBIDKEHHE. OIIK 1.2

7 OcHOBHBIC TIOHATHS TWHAMUKH BpaIlaTeIbHOTO IBIKeHHS. MomeHnt mHepnmn. | OITK 1.2
MowmeHThI HHepuuu HeKoTophIx Tel. Teopema IlITelinepa.

8 MomeHnt cuibl. MomeHT umnynbca. OcHoBHOM  3akoH  jnuHamuku | OIIK 1.2
BpAILATEIbHOrO ABIKCHHS. 3aKOH COXPAaHEHHUS] MOMEHTA UMITYJIbCa.

9 Buner nedopmarmii. Crnel ynpyrocta. 3akos ['yka. Moaynes FOnra. OIIK 1.2

10 Cuibl TpEHUS MTOKOSI, CKOJIBKEHUSI, KaUCHUSI. OIIK 1.2

11 Oueprus u pabota. 3aKOH cCOXpaHEHHs] W TpeBpalleHus sHepruu. Padora u | OIIK 1.2
MOIITHOCTh IIPY IOCTYNATEIILHOM JBHKCHUU.

12 PaboTa 1 MOTITHOCTH TP BpAIIATEIHFHOM JIBMKCHHUH. OIIK 1.2

13 Kunerndeckas sHeprusi mocTynaTeJbHOTO JBH)KEHHUS. OIIK 1.2

14 Kuneruueckast sHEprusi BpaIaTeabHOTO IBHKEHHUSL. OIIK 1.2

15 [TorenuuanbHas sHeprus. KoHcepBaTuBHbIE M nuccunatuBHble cuibl. 3akoH | OIIK 1.2
COXpaHEHHUs SHEPTHH.

16 PaGora ynpyro#i cunbl. [loTeHuumansHast sHeprus ymnpyro aedopmuposansoro | OINK 1.2
Tena.

17 3akOH BCEMHUPHOro TiIroteHus. ['paButanmonHas nocrosiHHas. Onbir | OIIK 1.2
Kapenauma.

18 I'paButanionnoe momne. HampspkeHHocTs TpaBuTannoHHoro mons. Cuma | OIIK 1.2
TSKECTH U BEC Tena.

19 [loTeHnmanpHAass SHEPTHS B MOJIE CHIIBI TSKECTH. OIIK 1.2

20 [IpeoOpazoBanusi koopamHat [‘ammmes. 3akoH cnoxenus ckopocredr B | OIIK 1.2
KJIaCCMUeCKoil MexaHnke. HemHeplimanbHbple CHCTEMBI OTCYETA.

21 CronkHoBeHue mapoB. Heynpyruit u ynpyruit yaapsl. OIIK 1.2
MOAYJb 2

1 [lepuoamueckoe u konebatenbHOE ABMKeHUe. ['apmonndeckue konebanus u nx | OIIK 1.2
XapaKTepUCTUKHU. Y CIIOBHS BO3HUKHOBEHUS] TAPMOHUYECKUX KOJICOAHUH.

2 I'paduueckoe  m3o0pakeHue  rapMoHWveckux  Kosebanuii.  Cnoxenune | OIIK 1.2
rapMOHHYECKUX KoJieOaHUH OJHOTO HalpaBJICHHUs OIMHAKOBOW 4aCTOTHI.

3 CrioxeHue TapMOHMYECKMX KojieOaHWi omHoro HampasieHus pasnnusbix | OIIK 1.2
4yacToT. buenus.

4 CroxeHue B3aMMHO epIEeHINKYISAPHBIX Koniebanuid. durypsl Jluccaxy. OIIK 1.2

5 CKOpoCTh M YCKOpPEHHME TapMOHHMYECKH KoJieOomierocs Tena u ux (asel. | OIIK 1.2
Kunemarndeckoe u 1uHaMuueckoe ypaBHeHUs kosnebanuiil. [lepuon xonebanuit
MPYKWHHOTO MAasITHHKA.

6 O®usuvecknii MasTHUK. YpPaBHEHHS JAWHAMUKM, KuHematuku u mnepuon | OIIK 1.2
koseOanuii. [lpuBeneHHas auHa W EHTP KadaHuid. MaTeMaTHUeCKUi MasTHUK
Kpyrunpablii mMastHuK. Ero ypaBHeHuS IUHAMUKH, KMHEMAaTHKH U TIEPHOJ
KoJsieOaHuil.

7 Kunernueckast, TmoTeHIMaibHass W  TOnHasg odHeprus  rapmoHuuecku | OIIK 1.2
KOJIEOJTIOIIEroCs Tea.

8 3aryxaromue konebanus. [luHamuueckoe M KuHemarnueckoe ypaHeHust | OIIK 1.2
3aryxapmux  kojebanmii.  JlorapmdMuueckuii  JeKpeMEHT  3aTyXaHWs.
J10OpOTHOCTS.

9 Brinyxnennsle konebanus. JuHamuueckoe M KuHematuueckoe ypaHeHust | OIIK 1.2
BBIHY)KJCHHBIX KosieOanuii. Pezonanc.

10 Mexanndyeckne BOJHBL. llpomombHble u momepewnble BodHBL Ckopocts | OIIK 1.2
pacnpocTpaHeHHs W JUITMHA BOJIHBL. YpaBHEHHE BOJIHBL. BOIHOBOE ypaBHEHHE.

BekTop YMoBa MI10THOCTH OTOKA HEPTUU B BOJHE.
11 Axkyctuka. TemOp 1 TPOMKOCTB 3BYKOBBIX KOJI€OaHUH M €IMHULIBI H3MEPEHHUSL. OIIK 1.2

MOaYJIb 3




1 OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIpHO-KMHETHYeCKON Teopuu. Pasmepsl u macca | OIIK 1.2
gacTurl. MonbHas  Macca. 3akoH  ABorampo.  CTaTUCTHYECKHUH |
TEPMOIMHAMUYECKAHA  METOAbl ~ ONHCAHUS  MOJCKYJSIPHOM  CHCTEMBI.
TepmoauHamuueckue mnapameTpsl. PaBHOBecHOCTH cocTostHUS. OOpaTHMOCTh
npomecca. I'pabnueckuii  Meroxm I'mbOOca ommcaHus  TepMOAMHAMHYECKOM
CHCTEMbl. YPaBHEHHE COCTOSHHSL.

2 Wzonporneccol uaeanbHoro raza. OObeAWHCHHBINM Ta30Bbli 3akoH. Pabdora B | OIIK 1.2
TepMoarHaMuKe. DU3ndecKkuil CMBICI YHUBEPCAIBLHOM ra30B0M IOCTOSIHHOM.

3 OcHOBHOE ypaBHEHHE MOIEKYJIIPHO-KMHETHYECKOH Teopuu uaeanpHoro raza. | OIIK 1.2
Crenenu cBoOoapl Monekyd. I[IpuHIMI paBHOpacHpemereHUus 3HEPruu 10
creneHsM cBoboabl. CrnenctBusi u3 ocHoBHOro ypaBHenuss MKT. VpaBuenue
COCTOSIHUA HJieasIbHOTO ra3za MeHnieneeBa - Kimaneipona.

4 MakcBeJUTOBCKOE pacrpeielieHre MOJIEKYII Ta3a 1mo ckopoctsaM. Hamseposrtras, | OIIK 1.2
CpemHssl W CpeJHEeKBaJpaTHYHAs CKOpPOCTH MosieKyn rasa. IlpoBepka
MakcBEIUIOBCKOTO paclpeneleHdss MOJIEKyJl ra3a 1mo ckKopocTsM. OnbIT
IITepHa.

5 Bapomerpuueckas ¢opmyma. bonprmanoBckoe pacmpenenenne wactun 1o | OIIK 1.2
MOTEHIIHATBHBIM YHEPTHSIM.

6 Umcno cTONTKHOBEHUH U cpeiHsisl JuInHA CBOOOTHOTO Mpodera MOJIeKyI. OIIK 1.2

7 SAsnenns mnepeHoca. (OO0oOmenHoe ypaBHeHume mepenoca. duddysms, | OIIK 1.2
BHYTpEHHEE TPEHHUE, TEMJIONPOBOAHOCT. Bakyym.

8 3akoH  CcoXpaHeHMs »dHepruu B  TepMmoauHamuke. [lepBoe  mHawamo | OIIK 1.2
TepMonuHaMuKy. TemoeMKocTs ra3oB. YpaBHeHue Maiiepa. Koaddumument
Ilyaccona.

9 Pabora u mepBoe HavaI0 TEPMOIMHAMUKH TIpH u3omporeccax. Aaunadarmaeckuit | OIIK 1.2
npouecc. YpaBHenue I[lyaccona. [TonuTpornHbie mpoeccsl.

10 OOpatumble W HeoOpaTuMbIe Tpolecchl. Bropoe Hawamo TepmoauHamuku. | OIIK 1.2
Temnossle npurarend. Huxkn Kapno. IlpuBeneHHass TemioTa M HEPaBEHCTBO
Kitayzuyca. DHTponus U €€ CTATUCTUYECKUH CMBICIL.

11 [Nonsitne o dazax u dazoBbix nepexonax. Kmaccudukanus mexmonekymsipabix | OINK 1.2
cw. [loreHanbHas SHEPrusl B3auMOJICHCTBHUS MOJICKYJ U CTPYKTypa (das.

12 Kuaxoctu. IloBepxHocTHOE HaTsbkeHHe. CmaunBanue. Kanmmisapusle ssnenus. | OIIK 1.2

4.8 Cniucok BONPOCOB K IK3aMeHY 3a 2 ceMecTp

No Kongwr

BOTIP WHJINKATOP

oca Bomnpocsl OB

JOCTIKEH
ust
KOMITETEH
805051

1 2 3
MOayab 4

1. Onextpuyeckue 3apsaapl. 3akoH KynoHa. 3akoH coxpaHeHHs 3apsiaa. OIIK 1.2

2. OnekTpocTarndeckoe mone. HampspkeHHOCTs  amektpocraTudeckoro mois. | OITK 1.2
[Tpunnun cynepnosunun. ['padguyeckoe npeacTaBieHue mosl.

3. Pabora mo mepemermieHuio 3apsiaa B anekrpocratuueckoM none. Ilorenmman. | OIIK 1.2
CBsi3p HANPSHKEHHOCTH W TIOTEHIHMAJIA 3JIEKTPOCTATHIECKOTO TOJISL.

4, Teopema Octporpaackoro - I'aycca s dIeKTPOCTaTHIECKOTO TIOJIS. OIIK 1.2

5. Brluncnenne — HampsbKeHHOCTH — 2JeKTpudeckoro  momst 1o teopeme | OIIK 1.2
Octporpanckoro-I'aycca: a. Iloge OeckOHEUHOW pPaBHOMEPHO 3apsLKEHHOMN
mwiockoctu .6. Ilome nByx muockocteir B. llonme OeckoHeuHOW paBHOMEPHO
3apshkeHHON HuTH T. [lone cdepsl.

6. Tunel audnekTpukoB. [ludnexkTpuku B anekrpocratndeckoMm nose. Ilome B | OIIK 1.2




JMDJIEKTPHUKAX.

7. [TpoBOTHUKH B 3JIEKTPOCTATHYECKOM ITOJIC. OIIK 1.2

8. OIEeKTPOEeMKOCTh  mpoBomHUKOB. KoHmencatopel. Emkocts mmockoro wu | OIIK 1.2
cdepuueckoro Kouaercatopa. CoenHEeHHE KOHJCHCATOPOB B 0aTapero.

9. OHeprusi CHUCTEMBI JJIEKTPUYECKUX 3apsl0B, MpPOBOAHMKA, KoHjaeHcaropa. | OIIK 1.2
[110THOCTB 3HEPTUH IEKTPOCTATUYECKOT'O MOJIS.

10. OnexTpudeckuil TOk. Buapl Toka. YcmoBus cymiectBoBaHus anekrpudeckoro | OIIK 1.2
Toka. CtoponHue cuisl. DJIC.

11. [Tagenue nanpspkenust. 3akoH Oma 1711 HEOTHOPOHOTO YYacTKa ISIH. OIIK 1.2

12. 3axkor Oma 11 ogHOpOAHOTO ydacTka Ienu. CompotuBieHue mpoBoaHukoB. | OITK 1.2
CoenuHeHne IPOBOTHUKOB.

13. 3akon OMa B muddepeHunansHoN Gopme. OIIK 1.2

14. [IpaBuna Kupxroda. OIIK 1.2

15. Pabota 1 MmomHOCTH TOKa. 3akoH [xoyns - JleHna. OIIK 1.2

16. [Ipupona Hocureneit 3apsma B Metammiax. OCHOBHBIE TIOJIOKeHHS Kiaccmieckoi | OIIK 1.2
3JIEKTPOHHOM TEOPUHU MPOBOAMMOCTH METAJIJIOB.

17. 30HHAas TeopHsi MPOBOAUMOCTH TBEPBIX TEJI. OIIK 1.2

18. PaGota BBIXO#A OJNEKTPOHOB W3 MeTama. TepmodnekrpoHHas smuccus. | OINK 1.2
DJIeKTpUYECKUH TOK B BakyyMme. BakyyMHbII 1uof.

19. KoHTakTHBIE SBJICHHS B METAJUIAX. OIIK 1.2

20. CoOcTBeHHas u pUMecHas MIPOBOAUMOCTD nonynpoBoanukos. | OIIK 1.2
Kpucrammmueckue Tuoa u TPHOJL.

21. MarnutHoe nosne. Cuna Amnepa. Koutyp ¢ TokoM B MarHuTHOM mone. Bekrop | OIIK 1.2
WHAYKIUHA MarHUTHOTO TOJIS.

22. 3akon buo-Casapa-Jlannaca. [Ipunnun cynepno3unun MarHuTHbIX noned. [Tone | OIIK 1.2
MIPSIMOTO ¥ KPYTOBOT'O TOKA.

23. Marnuthbiii notok. Teopema Octporpanckoro - ['aycca mist marautHoro monst. | OITK 1.2
Teopema O UUPKYTALMA BEKTOpa MArHUTHOM HMHAYKUWA. MarHutHoe IoJie
COJICHOUJIa ¥ TOPOUJA.

24, B3anMozeiicTBue napasieabHbIX IPOBOJHUKOB C TOKOM. OIIK 1.2

25. Cuna Jlopenua. Oddexr Xomnna. OIIK 1.2

26. PaboTa nepemenieHnst IPOBOJHUKA C TOKOM B MAarHUTHOM TIOJIE. OIIK 1.2

217. SIBneHne 3neKTpoMarHuTHON MHAYKIMH. 3akoH Papajes - Makcsea. OIIK 1.2

28. SBnenune camonHaykuuu. MTHAYKTHBHOCTH COJICHOU/IA. OIIK 1.2

29. OHeprus nois coneHon1a. [ImoTHOCTh SHEPIUM MAarHUTHOTO MOJIS. OIIK 1.2

30. MarnuTHOe nojue B Bemectse. HamarunueHHoCTh, MarauTHasi Bocnpuumunsocth | OITK 1.2
W MarHWTHas IPOHHUIIAEMOCTh BellecTBa. J{na-, mapa- u GeppoMarHeTusMm.

31. KBasucrannonapaeie TOKHA. DIEKTPOMAarHuTHBIE KosiebaHus B konebatempHoMm | OITK 1.2
KOHTYype: a. CBOOOAHBIE He3aTyxarolue Konedanus; 0. cBOOOIHBIE 3aTyXaloIue
KosieOaHusl; B. BRIHYKACHHBIE KOJICOaHMS.

32. Buxpesoe snektpuueckoe nosie. Toku cMmenienus. Y paBHeHus MakcBea. OIIK 1.2

33. ONeKTpOMarHuTHBIE BOJHBI. JHEPrusi 3JIeKTPOMarHUTHHIX BoJH. [lmotHocTs | OIIK 1.2
MOTOKA SHEPTUH IEKTPOMArHUTHHIX BOJH. [1Ikaja 31eKTpOMarHUTHBIX BOJIH.

MOAYJIb 5

1 OcHoBHbIe TIOHATHSA O cBeTe. KopmycKymsipHO-BONHOBOW ayamm3Mm. 3akossl | OIIK 1.2
reOMETPUYECKON ONTUKH. Teoprs TOHKOH JIMH3BIL.

2 doToMeTpHUECKUE BENWYMHBL. 3aKOH 00PaTHBIX KBAaAPaTOB. OIIK 1.2

3 SBnenue wuHTepdepeHIMH CBeTa. YCIOBHE KOTEPEHTHOCTH CBEeTOBBIX BoJH. | OIIK 1.2
YcnoBue nHTEpPEPEHIIMOHHOTO MAaKCHMyMa 1 MUHAMYMa.

4 Crioco0b! mosmydeHusi KOrepeHTHbIX BOJH. MHTepdepenmmonnas cxema Onra. | OIIK 1.2
Wntepdepenuns B Tonkux mienkax. Kombua Hetorona. I[IpocBeTnenne onTHKH.
MukpouHTephepoMeTpusl.

5 Asrnenue nudpaknuu. [punnun Ioiirenca-Openerst. OIIK 1.2

6 Merton 30u @penens. udpakiys Ha OTBEPCTUN U Ha TUCKE. OIIK 1.2

7 Jundpakuus Ha menn. J{udpakiimonsas penierka. OIIK 1.2

8 SIBneHue nousipyu3annu cBeTa. 3akoH Maimoca. OIIK 1.2




9 [ongpuzanmmss npu OTpakeHMM W TpenomseHnu. 3akoH  bprocrepa. | OIIK 1.2
JBynyudenpenomnenue. [Ipusma Huxoss.

10 HckyccTBenHas ann3oTponus. Bpaiienre miockocTy nospru3aim.

OIIK 1.2

11 B3aumopeiictBue cBera c BemiectBoM. Jucnepcus ceta. [lormomenue cpera. | OIIK 1.2
Paccestnue cBera.

12 TermmoBoe m3myuenue. 3akoH Kupxroda. 3axon Credana-bompumana m 3akon | OIIK 1.2
Buna.

13 Dotoaddext. 3akonnl CronetoBa st horoaddexra. Popmyna [Inanka. OIIK 1.2

14 VYpasuenne OnHmTeiiHa. BHyTpeHHmid ¢dotoaddext B momympoBogHukax. | OIIK 1.2
JlaBnenue cBeTa. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. OnsiT Pesepdopma.
MOAYJIb 6

1. [Toctynatel bopa. Teopust atoma Bonopoaa o bopy. OIIK 1.2

2. CocTaB aTOMHOIO sijipa OIIK 1.2

3. KopmyckynspHO-BOTHOBOH yamu3M CBOWCTB dacTHi BemiectBa. Bomasr nme | OIIK 1.2
bpoiins

4, BomaHoBrle CBOMCTBA YACTHII. I'unoresa ne-bporins. IIpunmun | OIIK 1.2
HEOIPEEeICHHOCTH.

5. OHeprusi anekTpoHa B arome. KpantoBele uwcna. Ilpunnunsl 3anonnenus | OIIK 1.2
AIIEKTPOHAMH SHEPTETUUECKUX COCTOSHHH.

6. Ilepuoauueckas cuctema 3JIEMEHTOB. OIIK 1.2

7. IIpupoga paauoakTUBHBIX U3IIyYeHHUN. SIBIeHHE PaAUOAKTUBHOCTH OIIK 1.2

8. du3mKa MeMEeHTapHBIX YacTUIl. 3aKOHBI COXpaHeHus OaproHHOTO U JenrrorHoro | OIIK 1.2

3apsiJIoB.

5. YYHEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHE

YYEBHOM JUCLUAILIUHBI

5.1. OcHoBHasi IuTEpaTypa

Hcnoab3yerest

KoanuecTBo
IK3EMILISIPOB

T'ox u mecToO NpH H3yYeHHN
H3XaHUS pasneioB
(Mony.Jieii)

ABTOpBI HaumenoBanue B

TCKE

61610

Ha
Kade
ape

Tpodumosa T.U Kypc pmsuxu.

Mexanuka,
KoJie0aHus,
MOJIEKYIISIpHAS

M. Bricmias ¢usnka, Puzuka
mkoua, 2012 1. aToma,
JJIEKTPOMArHeT

U3M, ONTHKA

Moaynu 1-6

111

Cagennes U.B. Kypc ¢usuku. 1.1,2,3 M., Hayka, MexaHuKa, 127

2011r. KoJieOaHusl,
MOJIEKYJISIpHAs
¢usnka, puznuka
aToMma,
JJIEKTPOMArHeT
U3M, OIITHKA
Mopymu 1-6

Komeiosa O. C. | Kypc o6meit ¢usuxu : | CraBponons — : MexaHuka, +

yaeOHOe nocooue | CtT'AY, 2017. KoJieOaHus,
ISBN 978-5-9596-1290- — 300 c. MOJIEKYIIIpHAs
0.— Texcr : ¢busuka, pusnka
SJIeKTpOHHBIN //  Jlawp aToma,
JJIEKTPOHHO- JIIEKTPOMATHET




OubIMoTEeYHAas

URL.: https://e.lanbook.co

cucTeMa.

m/book/107185

U3M, OTITHKA
Monaynu 1-6

5.2. lonoiHUTEILHAS JIUTEPATypa

3aounas popma 00yyeHUs

Ne
Ne | Ce ABTOpPBI HanmenoBanue I'on Hcnoan-3yercs | Koanyecrso
mn | me u npu IK3EMILISIPO
cT MecTo U3yYeHHH B
pa U3aHUS pa3jiesioB
( momy.Jeit) B Ha
oubm| kaden
OTE€KE | pe
1 2 3 4 5 6 7 8
1 1 JleontreB H.I'., | JIekuuu no | 3epHorpam,A | Mexanuka,
benoycoB A.B. | pusuke. T 1., | UI'AA,-2013 | konebanus, 100 20
MexaHnuka, MOJIEKYJISIpHAs
KoJieOaHusl, dusnka
MOJIEKYJIsIpHas Monynu 1-3
¢duznka
2 2 JleontseB H.I'. | Jlekuuu no | 3epuorpan,A | Onextpomarneru | 100 20
¢mzuke. T 2., | UT'AA,-2013 | 3m
DJIEKTpOMarHeTu3 Mopyns 4
M
3 2 | JleontseB H.I'., | Jleknuu o | 3epHorpa, Onruka, atomnas, 100 20
[Monynun B.H.. | pusuxke. T 3., | AUT'AA,- ¢usnka
OnTtuka, 2013 Monynu 5-6
KBanToBas ¢usuka
4 1-2 KanamankoB | ®usmka. . CIIG6. Jlanb. | MexaHukKa, 8 5
H.IT. Hnurepuer- 2009 r. KoJieOaHms,
TECTUPOBaHUE MOJIEKYJISIpHAs
0a30BBIX 3HAHUM ¢uznka, duszmka
aToma,
AJIEKTPOMArHeT!
3M, OITHKA
Monymu 1-6
5 |12 Tpodumona CoOopuuk 3amad mo | M.,Beiciiasgs | MexaHnuka, 22 -
T.W. Kypcy Ousuku ¢ | mKkona, 2008 | xoneGanwus,
peleHUsIMH MOJIEKYJISIpHAs
¢uznka, uzmKa
aToma,
AJIEKTPOMATrHETH3
M, OTITHKA
Moy 1-6
6 1 ITon pen. JIaGopaTopHbIii 3epHOrpaz: Mexanuka, 15 85
JleoutbeBa H.I'. | mpakTukym no | AUT'AA, KoJeOanusl,
¢busnke nns | 2008 MOJIEKYJISIpHAs
CTYJICHTOB 3a0YHOM duznka



https://e.lanbook.com/book/107185
https://e.lanbook.com/book/107185

dhopmbl 00yUEHUS.. Mopynu 1-3
Mexanuka.
Mexanuyeckue
KoJieOaHusl.
MonekyngpHas
¢busnka U
TEPMOJAMHAMHUKA.

ITon pen. JIaGopaTopHbIii 3epHOrpan: DneKTpOMarHeTu
Jleoutbesa H.I'. | mpakTukym no | AHI'AA, 3M
¢busnke s | 2008 Mopyns 4
CTYJCHTOB 3a0YHOU
¢dopmMbl 00yUEeHHUS..
[TocTOsIHHBIN  TOK.
Maruetusm.

JleontreB H.I'., Mexanuka. 3epHorpas, Mexanuka,
Cugopuos N.I'., KoneGanus. AUT'AA,- KoJsieOaHus,
MonekynsipHas 2005 MOJIEKYJISIpHAs
(uzuka. du3nka
MeTtonnuyeckue Monynu 1-3
YKa3aHUs 151
KOHTPOJIbHBIC
BaJaHMs 1S
CTYJIEHTOB-
3AOYHHKOB.

CupopuioB B.B. | ®uszuka. COopHuK | 3epHOTpan, DJIEKTpOMarHeTu
KOHTPOJIBHBIX AUT'AA,- 3M

3aaHUuN s | 2012 Mopyns 4
CTYZ€HTOB-
3a09YHUKOB. YacTh
2.

3J'IeKTp0I[I/IHaMI/IKa

JleontseB H.I'., | XKypnan 3epHorpaf, Mexanuka,
Cugopuio N.I'., | nabmogennii s | AUTAA,- KosebaHus,
Benoycos A.B., | GakamaBpos 2011 MOJIEKYIISIpHAST

Tropun C.B. 3a04HOM  (OPMBI du3uka
oOyueHus K Momynu 1-3
1a00paTOPHBIM
pabotam MexaHnuka.
Mexanuyeckue
KoJIeOaHusI.
MonexyisipHas
¢dusrka

Kcéns H.B., XKypnan 3epHorpaf, ONeKTpOMarHeTu
JleontseB H.I'., | HaOmogennit s | AUTAA,- 3M
CupnopuoB U.T'., | 6akanaBpoB 2012 Mopyns 4

WBanoB B.B., | 3aouHoii  ¢opmbl

Cxsip A.B. o0y4yeHHs K
1ab0paTOpHBIM
pabotam.
[TocTrosaHHBII
AJIEKTPUYECKHUI
TOK.




DIJIEKTpOMarHeTus3
M.
12 | 1-2 | Iloxg pen. | JlabopaTtopHbIit . 3epHorpan: | MexaHuka, 200 |15
JleontseBa H.I'. | mpakTukym no | AUYT'AA, KoJIeOaHusl,
¢msuxe. Benenue B | 2013 MOJICKYJISIpHAs
IIPaKTUKYM. ¢dusuka.
Meroaunueckue DIIEKTPUYECTBO.
yKa3aHus Maruetusm.
Mopynu 1-6

5.3. ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTEMBI U JIpyrue
HHTEPHET-PecypChl

HNHuTepHer pecypcesl

1. VYauBepcuteTckas OuOIMOTEKAa OHJIAMH. OJEKTPOHHO-OMONMOTEYHAass CcUCTeMa —
https://biblioclub.ru/

2. U3natenbctBo JlaHb. DaeKkTpoHHO-OMOIMOTEeYHas cucteMa.— https://e.lanbook.com/

3. Hayunas snextponnas oubnmuoreka eLIBRARY.RU — http://elibrary.ru

4. llentpanibHas OnOIMOTEKA 00pa3oBaTeIbHBIX pecypcoB MunoopHayku PO. www.edulib.ru.

5. DnekrponHas nHpopMaoHHas 00pa3oBaTeNibHas cpena HHCTUTyTa https://aunu.pd/

HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBI H 0a3bI JAHHBIX

1. baza pannbix «ProQuest Agricultural and Environmental Science Collection» -—
http://www.gpntb.ru

2. baza nannbix wm3matenbcTBa Springer Nature «Poccuiickuii ¢GoHI (yHIaAMEHTAIBHBIX
uccuenoBanuiiy — http://www.rfbr.ru.

3. MadopmanmoHHbIi opTan «IHepreTHKa U MpOMbIILIeHHOCTh Poccuuy - http:/Aww.eprussia.ru/

4. 1lenTpalibHBIH JIEKTPOTEXHUYECKHUiT opTai - hitps://elektroportal.ru/page/5

HNHpopManoHHBIE TEXHOJIOTHH

OnexkTpoHHas MH(pOpMalMOHHAs oOpa3oBaTelbHas cpelJa MHCTUTYTa OOecreyrBaeT JOCTYI K
yueOHBIM IUIaHaM, pabouyMM HporpaMMaM JHUCHUUIUIMH (MOAylel), mporpamMmaMm MpakTUK,
AJIEKTPOHHBIM YU4EOHBIM M3JIaHUSAM M JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, YKa3aHHBIM B
pabouynx mporpamMmax JIUCUUIUIMH (MOAYJeH), MporpaMMax MpakTUK; (OpMHUPOBAaHUE
3JIEKTPOHHOT'0 NOPT(OINO 00YHAOILIETrocs, B TOM YHCIIE COXpaHEHUE ero padboT U OLIEHOK 3a 3TH
pabotel. IlpenycMoTpeHa BO3MOXKHOCTH B3aUMOACWCTBHSI CTYJEHTOB U IpernojaBaTesieit
MOCPEICTBOM TEXHOJIOIMHA MO NEPEChUIKE U MOTYYEHHUIO AIIEKTPOHHBIX COOOIICHUH.

5.4. TpeGoBaHus1 K NPOrpaMMHOMY o0eclie4eHHI0 y4eOHOr0 mpouecca

LibreOffice;

5.5. Ilepeuenn yueOHO-MeTOAUYECKOTO o0ecTiedeH s IJIsl CAMOCTOSITeIbLHOI



https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/
http://www.eprussia.ru/
https://elektroportal.ru/page/5

padoThI 00y4aromuxcs

3a04Has popMa 00y4eHHUs

No No Bun T'onn
1'[\_1'[ CEMECTp | CaMOCTOSITENIbH ABTOpBI HaumenoBanue MECTO
a 01 paboThI U3JIaHUS
1 2 3 4 5 6
N3yuenue JleonTheB Jlekumm mo ¢usuke. T 1. 3epHorpan,
1 1 teopernueckoro | H.I'., MexaHuka, koseOanms,| AUI'AA,-
Marepuana benoycos MOJIEKYJIsIpHas pu3nka 2013
A.B.
Brinosnnenue JleonTheB Mexanuka. KoneGanus. | 3epHorpa,
KOHTPOJIBHON H.I., Monekynsipaass  pusuka. | AUT'AA,-
paboThI CunopioB Meroanueckue ykazanus u | 2005
2 1 nr., KOHTPOJIbHBIE 3aJaHUs IS
Cunopuona CTYJCHTOB-3a0YHHUKOB.
0.B,
KoBaneBckas
E.B.
Odopmienue Pen. JIaGopaTopHbIif NPakTUKYM | 3epHOrpa:
OTYETOB no | JIeoHTbEB no ¢usuke Ui CTyAeHTOB | AUTAA,
naboparopusiM | H.I'. 3209HON ¢opmer | 2008
3 1 pabotam oOyueHusl.. MexaHuka.
Mexanuueckue KoneOaHusl.
MonexymsipHast Qusnka u
TEPMOJAMHAMHUKA.
Odopmnenue JleoHnTheB XKypnan naOmronenuil i | 3epHorpas,
OTYETOB no | HT,, OakanaBpoB 3a04HON | AUT'AA -
na6opatopubiM | CHIOPIOB popmel  oOywenus K | 2011
4 1 pa6oram Ur., 71a00paTOpHBIM paboTam
benoycos
A.B., Twopun
C.B.
N3yuenue JleonTnen Jlekuuu no ¢wusuke. T 2.) 3epHorpar,
5 2 teopernyeckoro | H.I. DIeKTpOMarHeTu3M AUT'AA,-
MaTepuaia 2013
N3yuenue JleonTnen Jlekuuu no ¢wusuke. T 3. 3epHorpar,
6 2 teopernueckoro | H.I'., Ontuka, KBantoBas guzuka | AUT'AA,-
Marepuaia [Tonynun 2005
B.H..
Brimmonnenue Cunopuon dusuka. C6opHuk | 3epHorpar,
KOHTPOJILHOM B.B. KOHTPOJIbHBIX 3aMaHuil 17ist | AUTAA,-
7 2 paGoTHI CTYJEHTOB-3a04YHHUKOB. 2012
Yactb 2.
DJIEKTPOIMHAMHUKA
Odopmienue Pen. JIaGopaTOpHBIN NMPAKTUKYM | 3epHOTpPA:
OTYETOB no | JIeoHTbEB no (Gusuke A CTYAEHTOB | AUTAA,
8 2 nabopatopubiM | H.I. 3a04HOH dopmsl | 2008
paboram oOyuenus.. [locTosHHBII
TOK. Mar"eTusm.
9 2 Odopmiienue Kcéns H.B., | Kypnan nabmogenuil s | 3epHorparn,




OTYETOB o
71a00paTOPHBIM
paboram

JleoHTHEB
HT.,
CunopiioB
N.I'., NBanos
B.B., Ckusp
A.B.

OakajaBpoB 3a09HOM

(hopMbI oOydeHus
nabopaTopHBIM paboTam

K

AUT'AA,-
2012




6. MATEPHAJIBHO-TEXHUYECKOE OBECHIEYEHHE
YYEBHOU JUCHUIIJIMHBI

HaunmenoBanue crienuaibHBIX IIOMEILIEHUN U
MTOMEIICHUH 11 CaMOCTOSITEIbHOM pabOThI

OcHaIIEHHOCTH CHEHUANbLHBIX [TOMEIEHUNA U
MTOMEIICHUH JJI1 CaMOCTOSITEIIbHOM pabOThI

2-452 Aynurtopus hilas:| JIEKIIMOHHBIX,
CEMHMHAPCKMX, IPAKTUYECKUX 3aHATHA U
KOHCYJIbTALIUM.

Aynuropus Ui TEKYIIEro KOHTPOJIS "
IIPOMEKYTOYHOM aTTECTALUN.

347740, PoctoBckas 001., 3epHOTpajICKuit

paiioHn, r. 3epHorpan, yi. CoBerckas, J10M
Ne28/30.

Kommutekt yuebHoO# Mebenn.

[TepeHoCHOW KOMIUIEKT MYyJIbTUMEIUITHOTO
000pyIOBaHUS: TIPOCKTOP MYJIbTUMEIUNHBIH,
9KpaH Ha TpeHore (WiIu HacTeHHbIH ), HoyTOyK .

Jlocka memnoBasl.
[Tocamounsix MecT 64

2-462 Ayautopus s CEeMHHAPCKHX,
MPAKTUYECKUX 3aHATHM W  KOHCYJIbTalUU,
TEKYILIEro KOHTPOJIA U IPOMEKYTOUHOH
aTTeCTalluu.

JlaGopartopust MEXaHUKH, MEXaHUYECKUX

KOJICOaHUH, MOJICKYIISIPHON (DH3UKH.

347740, PocroBckas 001., 3epHOTrpajCKuit
paiion, r. 3epHorpan, yia. CoBerckas, [I0M
Ne28/30.

Kommuiext yueOHON Mebenn
CteH/bl U1 IPOBEIEHUS 1a0OpaTOPHBIX PadoT
[0 TeMe:

MEeXaHHKa, MEXaHUYECKUE KoJe0aHusl,
MOJIEKYyJIsipHast GU3UKA M TEPMOJINHAMHUKA.
Jlocka menoBasl.

[Tocagounbix mect 24

2-454 Ayautopus s JICKIIUOHHBIX,
CEeMUHAPCKHUX, TMPAKTUYECKUX  3aHATUH U
KOHCYJIbTAlIMHM,  TEKYLIEro KOHTpOJIA |

IIPOMEKYTOUYHOM aTTECTALUN.
JlaGopatopusi 3JIEKTpUYECTBA, MarHeTU3Ma U
ONTHKHU.

347740, PocroBckas 001., 3epHOTrpajCKuit
paifon, 1. 3epHorpan, yia. CoBerckas, a0M
No28/30.

KommnexT yuebHoi mebenu.
CteHibl U1 TPOBEACHNUS 1a00PaTOPHBIX padoT
[0 TEME:

DIEKTPUUECTBO, MArHETU3M.

IlepeHOCHOM KOMIUIEKT MYJIbTUMEAUINHOTO
000pYyIOBaHUSA: TPOCKTOP MYJIbTUMEIUNHBIN,
PKpaH Ha TpeHore (Wi HacTeHHbIN), HoyTOyk.
Jlocka memnoBas.

ITocamounbix mect 22.

2-252 YurajabHbIH 3aJ1 IS CAMOCTOSITENLHOM
paboThI
347740, PocrtoBckas 00is., 3epHOrpaackuit
paifon, 1. 3epHorpan, yin. CoBerckas, a0M
Ne28/30.

15 pabGoumx M™MecT mId CaMOCTOSITEIBHOU
paboThl, 00BEAMHEHHBIE B JJOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremssiii 610k Core i3 3,06 I'rip , 2Gb,
250Gb HDD — 5 mr.

Cucremusiii 6ok Celeron J3060 1,6 I'ri, 4
Gb, 128 Gb SSD - 10 .

monwurop Phillips 2205— 5 m,

MouHTOp Samsung SyncMaster 923m - 10mT
npuntep Epson LX-1170

ITocagounerx Mect 114

2-1706 DaeKTPOHHBIH YUTAJBHBIA 37 IS
CaMOCTOSITENIbHOM paboThI

Cucremusii 0mox C2,8Iri, 1 GB, 80 GB
HDD - 1 mr.




\

347740, PocroBckas 00is., 3epHOTpaACKUN
paiion, r. 3epHorpan, yia. CoBerckas, JI0M
Ne28/30.

Cucremubiii 0ok C2,8It, 512 Mb, 80 GB
HDD — 9 .

Monutop Samsung 920NW — 10 mir.
Kommyratop Dlink — 1 mir.

Cxkanep EPSON — 1 mT.

[Tocagounbix Mect 10 17151 caMOCTOSTENBHOM
paboThl , 00BEAMHEHHBIX B JIOKAJIBHYIO CETh
¢ BbIxogoM B ceTh Internet.Kommyrarop
Dlink — 1 mt.

Ckanep EPSON — 1 .

2-170a  Otaea  HAy4YHO-TeXHHYECKOW M
COMATbHO-TYMAHUTAPHOM JUTEpPaTyphl,
MBA 1151 caMOCTOSATEIbHON PabOTHI.

347740, PoctoBckas 001., 3epHOTpajICKuit
paiion, r. 3epHorpan, yia. CoBerckas, [0M
Ne28/30.

HmeeTcst yaaJleHHBIH JOCTYH K 3JIEKTPOHHO-
ouonuoreunoit cucreme «Jlampy u OBC
«YHUBEpCUTETCKAass OWOJMOTEKA OHJIAWHY.
Benércs  menmareka —  uMeercs 68
SJICKTPOHHBIX M3JIaHUU.

Cucremusiii 6mox Core 13540 3,06 It ,
2Gb, 250Gb HDD — 1mr.

Cucremusiii oiox C2,8T°rr , 512 Mb, 160Gb
HDD -1 mr.,

monutop Samsung 920NW- 1 mir,

mouuTop Phillips 2205— 1 mr,

npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

ITocago4HbIX MeCT 2 i1 CaMOCTOSATENLHOM
paboThl , 0OOBEAMHEHHBIX B JIOKAIBHYIO CETh
C BBIXOZOM B ceTh Internet

2-456a Ilomemenuwe UIs  XpaHEHUS U
npoduIakTU4eckoro o0CITyKUBaHUSI Y4eOHOTO
000pyT0BaHUs.

347740, PocroBckas 001., 3epHOTrpajCKuit
paifon, 1. 3epHorpan, yia. CoBerckas, A0M
No28/30.

Crnennanu3upoBaHHas Me0ernb u
o0opyoBaHue ISt XpaHCHHS u
MPOPUITAKTUYECKOTO 00CITy>)KMBaHUS

yueOHOro 000py10BaHUS




7. METOANYECKHUE YKA3ZAHUA JJIS1 OBYYAIOLIUXCS ITO

OCBOEHHWIO YYEBHOM JUCHUILIMHBI

Bun yuebHbIX o
ST praHusainus J1esTelbHOCTH CTYAEHTa
Hanucanue koHCeKTa JEKIUI: KPaTKO, CXEMAaTUYHO, [1OCJIEI0BATEIBHO
(uKcUpOBaTh OCHOBHBIE IOJIOXKEHUS, BBIBOJBL,  (OPMYIUPOBKH,
00001IeHHUs; TTOMEYAaTh BAaXXHBIE MBICIH, BBIIEIATH KIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEpMHUHOB, MOHATUIA C MOMOIIBIO SHUUKIONEIUH,
Jlekuuun cioBapeid, crpaBoYHUKOB. O003HAYUTH BOMPOCHI, TEPMUHBI, MaTepUa,
KOTOPBIW BBI3BIBAECT TPYAHOCTH, IOMETUTh U MONBITATHCS HANTH OTBET B
peKoMeHyeMoi Jsreparype. Ecim  camMOCTOATENBbHO HE  yAaeTcs
pa3zobpaThCsi B Marepualie, HEOOXOAUMO c(OpPMYIHPOBATH BOIPOC U
3aJ1aTh NPENOAABATENI0 Ha KOHCYJIbTAIlUU, HA IPAKTUYECKOM 3aHITHH.
[Ipaktuueckue | IIpopaGoTka paboueil mporpammsl, yaenss ocoboe BHUMaHUE LIETSM U
3aHSITHS 3aJ1a4aM, CTPYKTYpE U COJEpKaHUIO AUCUMILIMHBL. Perenue 3anad.
MeTtoauueckue yka3aHHUs O BBIOJHEHHUIO Ja0OpaTOpHBIX paboT (cMm.
TaGopaTopHbie JOTIONTHUTEIBHYIO JIUTeparypy). Pabora ¢ KOHCHEKTOM JICKLHUH,
pABOTEL TMOJTOTOBKA ~ OTBETOB K KOHTPOIBHBIM  BOTPOCAM,  TPOCMOTP
pPEKOMEHIyeMOU JUTepaTyphl, opopmiieHne oTdeTa Mo JabopaToOpHBIM
paboTam.
3HAKOMCTBO C OCHOBHOW M JIOTIOJTHHUTEIBHOW JHUTEpaTypor (BKIOYas
PacuerHas CIIPaBOYHBIC W3J[AHUS), H3YYCHHE METOJMHIECKHX yKa3zaHuW s
paboTa BBITIOJIHCHUSI ~MHAUBUAYAJIbHBIX  3aJaHuid  (CM. JIOTIONHATENBHYIO
JUTEPATypy), BBIMOJHCHUE HWHAWBUAYAIbHBIX 3aJaHUil  (BapUaHT

YTOUYHUTH Y MpEnoaaBarTes).

IToaroroBska k
SK3aMEHY

[Ipy mnoaroTroBke K SK3aMeHY HEOOXOJMMO OpPUEHTHPOBATHCS Ha
KOHCIIEKTHI JIEKIIMI, PEKOMEHIYEMYIO JINTEPATYPY.
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