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PaGoyas nporpamma AMCUMILIHHBI «®Pu3HKa» Ul 00y4alOLMXCs [10 HAlpaBICHHIO
noarotoBku 01.03.01 Marematuka (Ilpoduns: MaremaTnka), cOCTaBjieHa Ha OCHOBaHUH
denepabHOr0 TOCY/IAPCTBEHHOTO 00Pa3oBaTe/IbHOrO CTaHAapTa BBICIIErO 00pasoBaHMs —
Gakanaspuar 1o HanpasieH#io noaroropkd 01.03.01 Matematuka, yTBepkKASHHOIO MPUKA30M
Munnctepera o6paszoBanus U Hayku Poccuiickoit ®enepauun ot 10 ausaps 2018 r. Ne 8 (¢
u3M. u jor.), ITopsiaka opraHu3aluH M OCYLIECTBIEHHS 00pa3oBaTeNbHON JESTeTbHOCTH IO
00pa3oBaTe/IbHBIM  [IPOrpaMMaM  Bbicliero o0pa3oBaHus — mporpammam —GakanaBpuara,
[porpamMMaM — CHelHaTUTeTa, MPOrpaMMaM — MarucTpaTypbl,  yTBEpHKACHHOIO  IPHKA3OM
MHHHCTepCTBa HAayKH H BbICIIero oopasosanns Poccniickoit @enepaunu ot 06 anperns 2021 r.
Ne 245 (¢ u3M. u J10M.), B COOTBETCTBHHU € Y4EOHbIM IIAHOM, YTBEPKIECHHBIM Y UEHBIM COBETOM
OI'BOY BO «loul'V» ans nabopa 2024 roaa.
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I[Tpotokon oT 26.03.2024 r. Ne 12
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MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

TpeGoBanust K mpeABApUTENBHON IOATOTOBKE OOYYAIOUIMXCS, MPEIIISCTBYIOUINE U
COIYTCTBYIOIIME TUCHUIUIMHBI, HA KOTOPHIX OCHOBBIBACTCS M3y4CHHE AaHHOW: Oa3zoBas
MOJrOTOBKA IO MaTeMaTHke W (u3nke B 00bEME NPOTrpaMMbl CpPEAHEH IIKOJIBI;
IMCUMIUIMHBL  TIpOorpaMMbl  OakanaBpuata: Maremarnueckuii  ananms, Aure0Opa,
Huddepennnanbubie ypaBHEHHs, Y paBHEHUS MaTEMAaTUYECKON (PH3UKH.

JINCIMITIMHBL U KypCOBBIE PAa0OTHI, Al KOTOPBIX OCBOCHHME JaHHOW AMCIUIUIMHBI
HEoO0X0MMO Kak mpeamecTBymomee. Teoperuueckas MexaHUKa, MaremMaTndyeckue
MOJIETM B ©CTECTBCHHBIX HayKaX, [IpOM3BOJCTBEHHas IpPAKTUKA:  HAY4HO-
uccnenoBaTensekas padota, [Ipon3BoacTBEHHAS MPAKTUKA: TPEAIUIUIOMHAS IPAKTHKA.

2. OIMMCAHUE AMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HaumeHoBaHue moka3aTens 3HaueHHE MOKa3aTes

HasBanue oO6pazoBaTenbHON IpOrpaMMbl

01.03.01 Maremaruka (ITpoduis:
MareMaruka)

Iudp 1 Ha3BaHHE B COOTBETCTBUH C
y4eOHBIM IIJITAHOM

b1.5.29 ®usuka

Yactb 00pa3oBaTEIbHON POTrpaMMBbl

baszosag uactn

KoandecTBo 3a4eTHEBIX CANHUIL / Bcero yacoB

41144

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus
O0111ee KOJIMYECTBO YaCcOB
o | E caMocCTos-
dopma 2 | @ o
> | € | mekmm- | mabopa- | mpakTU- | TEIHHON dopma
o0yueHus 2| 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ovynas 4 7 26 — 13 35 74 3auéT
OuHas 4 8 20 20 30 70 9K3aMeH
Ounas, Bcero 46 33 65 144
3. HEJIN JUCLUTTJINHBI

@opMUpOBaHUE Yy CTYACHTOB CHUCTEMBl 3HAaHHUW, YMEHUH M HABBIKOB O SBIEHUSAX,
3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX M METOJAX M3Yy4eHMsS NpUpoAbl. M3ydeHue BakHeHIIMX

MOHATUU U MoJeIei (1)I/ISI/IKI/I. PazButue Y CTYACHTOB TCOPECTHYCCKUX OCHOB M NPAKTHUYCCKHUX

MCTOHOB HCCICAOBAHUA I TIPOBCACHUA HpO(i)CCCHOHﬂJ'IBHOfI ACATCIIBHOCTH, TIIOJIYYCHHE

CTYACHTaMH IMPCACTABIICHHUA O IIOCTAHOBKEC 3aaa4 B COBpCMCHHOﬁ (I)I/I3I/IKC n METoJax HX

dbopmanuzanum.

4. KOMITETEHIIMHM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X MH/IMUKATOPBI

4.1.

Komnerenuuun

N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A




OIIK-2 Crniocoben pa3pabaThiBaTh, aHATM3UPOBATH U BHEAPSITH HOBBIE MaTeMaTHUYECKHE
MOJIETH B COBPEMEHHBIX €CTECTBO3HAHNH, TEXHUKE, SKOHOMHKE U YIPaBICHHH.

4.2.  HVuaukaTopbl KOMIIETEHITHHA

OIIK-2.6 CnocoGeH ucnonb30BaTh 0a30BbIe 3HAHHUS €CTECTBEHHBIX HAYK, MAaTEMAaTHKH H
UHPOPMATUKH, A7 pelieHust (pyHIaMEeHTaNbHbBIX U MPUKJIAIHBIX 33/a4.

4.3. Pe3ynbraTsl 00y4eHus

OIIK-2.6.1. 3naer dyHIaMEHTAIbHBIE OTKPHITHUS B 00MacT (U3NKA W HUX POJb B
pa3BUTUM HAyKH, TCPMUHOJIOTUIO M ammapaT OCHOBHBIX MOHSITHIMA M3Y4EHHOTO Kypca,
0COOCHHOCTH TI0JIb30BAaHMsI MMH JIJIsl aHaju3a WH(pOpMaIMu. 3HAET OCHOBBI TEOPHIA, KOTOpHIC
COCTABIIAIIOT SAPO Kypca «(pu3nKay;

OIIK-2.6.2. YMeeT MpUMEHSATh OCHOBHBIC METOJIbI (PH3UUECKOTO aHAIM3a JUIS PEIICHUS
€CTeCTBEHHOHAYYHBIX 33Jad. YMEET HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (DU3MKHM B BaKHEHUIIMX
NPaKTUIECKUX MPUIIOKEHHSIX.

S. I[TPOT'PAMMA JJUCLATTJIMHBI

Ha3Banue Tembl ‘ Kpartkoe coaep:xaHnue TeMbl (BOIPOCHI TeMbl)
Cemecmp 7

Tema 1. CBs3p (UMBHKM C JPYrUMH HayKamMd. MeXaHHYecKoe IBIKEHHE.

Kunemaruka. Kunemaruka touku. Cucremsl orcyera. TpaeKkTopus, IepeMeIleHue,
1yTb. CKOpOCTh. Y CKOpEHUE.

Tema 2. [IpsimonuHEiHOE pAaBHOMEPHOE U PaBHOYCKOPEHHOE IBUKCHHUE.

Bunp! nBuxkeHus. KpuBonuneiinoe npmxenne. Kunematnka 1BUKEHUS IO OKPYKHOCTH.

Tema 3. ['panuipl mpUMEHHUMOCTH KJaccH4eckoil Mexanuku. Cuia m Macca.

Junamuxa. 3akoHbl Hprotona. MMmynbec. 3akoH coxpaHeHus umnyibca. LleHTp

MarepuanbHOU Macc. Bugpl cun. Cwibl Tpenus. Jlepopmamms ten. Ymopyrue CHIHL

TOYKH I'paBuTalIMOHHBIE CHIIBL. 3AKOH BCEMUPHOIO TAroTreHus. Bec..

Tema 4. CucreMsl WNuepunaneupie cucremsl otcuéra. IlpeoOpazoBanus ['amuies.

oTcuéra 3aKOHBI JABW)KEHHS B HEMHEPLUAIBbHBIX cHCTeMax oTc4éra. CHilbl
unepiuu. [{entpobexnas cuna naepunn. Cuna Kopuonmca

Tema 5 PabGota u Mexanunueckast pabora. DHeprus. Pabora cunbl. IloreHnmanbHas u

SHEPTHUs KuHeTnyeckass 3Heprus. [loTeHnuanbHble cuibl. 3aKOH COXpaHEHMs
JHEPIUM B MEXaHUKE. Y CJIOBHUS PABHOBECUS MEXAHUYECKOU CHUCTEMBI.
Buns! ynapa.

Tema 6. Kunemarnka tBepporo tena. Ilnmockoe nBukeHHe TBEPAOro Tena.

Kunematuka n Bpamenue TBepaoro Tena BOKPYr HENOABWXKHOM OCH. MOMEHT

JUHAMHKa TBEpAOro | mHepuuu. OCHOBHOE ypaBHEHUE IMHAMUKH BPAIATEIbHOTO JBUKCHMUS

Tena. TBEPAOr0  Tejla. 3aKOH  COXPaHEHUs  MOMEHTa  HMITyJbca.
Kunernueckas 3Heprust Bpauiaromierocs rena. ['mpockomns!

Tema 1. Onucanue IBUKEHUS KUJIKOCTH U raza. 3akoH [lackans. PaBHoBecHOe

Mexanuka COCTOSIHME KUAKOCTH M JeHCTByrolmue cuiabel. ['mapocraTuka.

KUIKOCTEN M ra3oB | I'mapocrarnka HeckuMaeMo# kuakoct. [lone ckopocrel, JTMHUM U
TpyOKM TOKa YpaBHEHHUS HEpa3phIBHOCTH. YpaBHeHHE Oiiepa.
VYpaBuenue bepnymnu. Bsaskocts. TedeHuwe peanmbHON KUIKOCTH IO
npsMmosnHeiiHoi TpyOe. ®opmyna Ilyaseiins JlBwkeHue T1en B
KUJKOCTSAX U ra3ax. BO3HMKHOBEHHE MOABEMHON CHJIIBI KpbLIa

Tema 8. I'apmonuunbie KkonebGanusa. Manble KosnebaHus. [apMoHHMUecKue

Mexannyeckne kojeOanusa.  Marematudeckuii U (QU3HUECKUM  MasSTHUKH.

KoJIeOaHus U Boinyxnennsie kosnebanusa. Pesonanc. CnoxeHue KosieOaHHI.

BOJIHBI. Yrpyrue BOIHBI.
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Tema 9 DaeMeHTHI
PENATUBUCTCKOMN
MEXaHUKHU

[Toctynatet crielnaibHOU TEOpUHU OTHOCUTEIILHOCTH.
[IpeobpazoBanus Jlopenna u crienctBuss u3 HuX. OCHOBHOWM 3aKOH
PENSTUBUCTCKON IMHAMMKHU. 3aKOH B3aMMOCBSI3H MAaCChl U YHEPTUU.

Tema 10.
OcuoBsl MKT.

OCHOBBI MOJIEKYJIIPHO-KMHETHUYECKON Teopuu. TemnoBoe IBUKEHHE
MOJIEKYJ, CKOpPOCTH TEIUIOBOTO JBMXKEHHs. TepMoAMHaAMUYECKOe
paBHOBECHE. IIponeccer. Temneparypa. AbcomoTHas
TepMOJIMHAMHUUECKasl IIKajla TeMmIeparyp. BHyTpeHHss sHeprus
CUCTEMBI. VYpaBHeHue COCTOSIHHUS UJ€AIbHOTO rasa.
KBasucrarnueckue  mpomeccel. PabGora rasza. I'paduueckoe
n3o0paxenue mpoueccos. Pabora rasa npu pa3InyHbIX poleccax

Tema 11.
TepmoauHaMuKa.

TepmonnHaMuka. OCHOBHBIE 3aKOHBI M METOABl TEPMOJUHAMUKH.
TepmoaunaMuueckas cucreMa U TEPMOAMHAMUYECKOE PaBHOBECHE.
PaBHOBecHble mponecchl. PaGora W KOJMYECTBO  TEIJIOTHI.
BHyTpeHHs1 dHEprus M TEIIOEMKOCTh MIEAIbHOro rasa. I Hadao
TePMOAMHAMUKH. Anmabatuueckuil npouecc, ypaBHenue Ilyaccona.
[TonuTponmyeckue npoueccsl

Tema 12.
CraTtucrudeckas
buzuka.

Cratuctuueckas  ¢usuka. Ilpenmer cratucTuueckoin
MonekynsipHO-KUHETUUECKOE 3HAadueHHe Temreparypbl. JlaBieHue
razda Ha CTE€HKy cocyda. OHeprus TEIUIOBOTO  JIBM)KCHHSL.
Pacnpenenenne 5sHepruu TEIUIOBOIO JIBUJKEHUSI 10 CTEHEHSAM
cBoOoabl. Knaccuyeckas Teopusi TEIUIOEMKOCTH HAEAIbHOTO ras3a M
KpUCTANIMYECKUX TeN, €€ HenocTaTku. [loHsATHe O KBaHTOBOM
TEOPHH. QirykTyanuu. TepmoauHaMuueckue IOTECHIINAJIBIL.
Pacnipenenenre Mosekyn mo aOCONMIOTHBIM 3HAYEHUSM CKOPOCTEM
(Pactipenenenne  MakcBemna).  Pacnpenenenue  Mojekyn 1o
3HAQ4YCHMSAM IIOTEHIMaNbHOW 3Hepruu. Pacnpenenenne Makcsenna-
bonpiimana

(bU3HKH.

Tema 13.
II magano
TEPMOTUHAMUKHU

OCHOBBI TEPMOJAMHAMUYECKOM TEOpUH OOPATUMBIX U HEOOPATUMBIX
npoueccoB.  TermoBele  mammubl, ux  KII. II magamo
tepmoanHaMuku. [lukn Kapno u ero KII/I. Teopema Kapso.

TemalA4.
DOHTponus.

Mukpockonuyeckoe ¥ MaKpPOCKOIMYECKOE  OIMCaHUE
coctosHus cucteMsl. [IpuBenennas termnora. Teopema Knaysuyca.
OHTponus. 3aKOH BO3pacTaHUsl SHTPOIUU. DHTPOIHUS U BEPOSTHOCTD.
®opmyna bonbimaHa U €€ BeposATHOCTHOE 3HadyeHue, Il Hadanma
tepmonuHaMuku. Teopema Hepucra. Kputuka Teopumn '"rersoBoit
cmeptu" BeeneHHoi.

Tema 15.
Kungkoctu

Kunkoctu. OCOOEHHOCTH CTPOEHUST U  TEIJIOBOTO  JIBHIKCHHSI
KHUIKOCTEH. [ToBepxHOCTHOE HaTSKECHHUE, KO3 PUIHEHT
MOBEPXHOCTHOTO HaTskeHus. @opmyna Jlamnaca. Kpaesbie addekrsl,
CMauMBaHHS U HECMAYMBaHUE, KaIWLIAPHOCTb. Da30BbIE MEPEXOMBI.
[Tonstue daspl. Pazossie nepexonsl I u Il pona. Ckpeitas Temnora
¢azoBoro mepexona. JluarpamMma COCTOSIHMM, TpoifHas ToOYKa.
Ypasuenue Knaneitpona-Knaysuyca.

Tema 16.
PeanbHble ra3ebl.

PeanbHble raszpl. Xapakrep B3auMOJEHCTBUSA MOJIEKYJ PEAJIBHOTO Tasa.
Mopenp peanbHOro rasa, ypaBHeHuEe UM u30Tepmbl BaH-nep-Baansca.
Kputnueckoe COCTOSIHHE u KpUTHYECKAsI TeMIeparypa.
OkcnepumeHTanbHble n30TepMbl. I[lepeceimennsiii map. Ileperperas
KHUJIKOCTb. BHYTpeHHsIs1 sHeprus peanbHOro rasa. dddexrt xoyns —
Tomcona. C:xMyKeHHe ra3oB

Tema 17.
TBépmoe Teno

Kpucrannsl (TBepable Tena) U ux crpoeHue. JledexTsl KpHuCcTaIoB.
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Tema 18. SIBnenust mepeHoca. DieMeHTapHas Teopuss U oOllee ypaBHEHHE
dusnueckas mpoiieccoB mepeHoca B razax. Juddysus, BHyTpeHHee TpEHHE,
KMHETHKA TEeII0NPOBOAHOCTh. 3akoHbl Duka, HeroToHa, dyphe.

Cemecmp 8
Tema 19. DJEKTpUYECKUE 3apsiJibl. Ba BHUA 3JIEKTPUYECTBA.

DIIEKTpUYECKHE OIS
3apsiIOB B BaKyyMe.

B3aumopeiictBue  3apsgoB. 3akon  Kymona. Ilomsitue 00
AIEKTPUYECKOM Tmoje. HampspkeHHOCTh  3JEKTPUYECKOTO  MOJIA.
[Tpunnun cynepmnosunuu. [I'paduueckoe wu300pakeHue moiei
Cunoseie nuHuu. Teopema Octporpajackoro-I'aycca. Pabora cun
ANeKTpocTaTuyeckoro mnois. [loTeHunaabHOCTh  ANEKTPUYECKOTO
nons. IloTenmman »snekrpoctatudeckoro moisi. CBs3b  MeXAy
HapsHKEHHOCTHIO JIEKTPUUECKOTO MOJIS1 ¥ TOTEHIIUAJIOM

Tema 20. OnekTpuueckoe moje B BemlecTBe. Judnextpuku. Jumons Bo

DJIEKTPUYECKOE MOJIe | BHEIIHEM IT0JIe.. DJIIEMEHTApHAsI TEOPHSI MOJISIPU3AIAN TUIICKTPHKOB.

B BEIIICCTBE. BekTopsl mossipuzanud U 3JIEKTPUUECKOTO cMerleHus. Teopema
Octporpaackoro-I'aycca s TUDJICKTPHKOB.
CerHeTonIeKTPUUECTBO.

Tema 21. [IpoBOoAHMK BO BHENIHEM DSJIEKTPUYECKOM TIoJie. Y CIIOBHE

[IpoBOgHUKY B

QJICKTPHUYCCKOM IIO0JIC.

paBHOBecUsI 3apsfoB Ha TMpoBoaHUKE. CBs3b MOBEPXHOCTHOM
IJIOTHOCTU 3apsAfla C KPUBU3HOM MOBEPXHOCTU. DIIEKTPOEMKOCTb
OT/ICJICHHOTO TPOBOJAHMKA M KOHIEHCATOpa. DHEPrusi CHUCTEMBI
3apsAI0B. DHEPrus 3apsHKEHHOr0 MPOBOJIHUKA. DHEPIUsl 3apsKEHHOTO
KOHJIEHCATOpa. DHEPrus JIEKTPUUECKOT0 MOJIS.

Tema 22.
DIIEKTPUUECKHUI TOK.

[TocTostHubId  3aekTpuueckuid Tok. Cuima, TMIJIOTHOCTH TOK.
DNeKTpoABMKyIIass cuia. 3akoH Owma i OAHOPOJHOTO |
HEOJHOPOJIHOTO y4YacTKOB ILienmu. MOIIHOCTh TOKa. Pa3BeTBiIeHHBIC
nernu. [lpaBuna Kupxroda. 3aBUCHMOCTH CONPOTHUBJICHHUS OT
temrnepatypel. IIpupona  HocuTeneit Toka B MeTalax.
Kiaccuueckast Teopus 31eKTporpoBOIHOCTH MeTaioB. Henocrarku
KJIACCUYECKON TEOPUU INEKTPUUECKON MPOBOANMMOCTH METAJUIOB.

Tema 23.
MarauTtHoe I10JI€ B
BAKyyMe

BzaumopeiictBue TOkOB, cmia Awmnepa. MarHutHoe —ToJe
MOJIBWKHOTO 3apsna. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua,
BuxpeBoii xapakrep MarHuTHOro nmnoussl. [lUpKynsanus W MOTOK
BEKTOpa MarHUTHON MHIAyKIUH. Teopema Octporpanckoro—Iaycca
JUIsl MArHUTHOTO NoJisl. MexaHudeckasi paboTa B MarHUTHOM T10JIE.

Tema 24. KOHTyp ¢ TOKOM B MarHUTHOM I1oJie. MarHUTHBIII MOMEHT KOHTYpa

MarunutHoe nosue B ¢ TokoM. Cuibl, AEHCTBYIOIIME Ha KOHTYP C TOKOM B MarHUTHOM

BEILECTBE nosie. PU3NYECKUH CMBICH HMHAYKIMM. TOKM HaMarHW4YMBaHHUS.
BexkTopbl HaMarHu4MBaHUS M HanpsbkeHHocTu.  upkymsmus
BEKTOpa HANpPsDKEHHOCTU. MarHutHasg  BOCHPUMMYMBOCTh U
IIPOHUIIAEMOCTb.

Tema 25. Knaccudukanuss MarHeTUKoB. MarHuToMeXaHHYECKHE SBIICHUS.

Marnetuku JnamarHeTuku u napamarieTuku. GeppomMarseTuzm

Tema 26. SIBneHue aneKTpOMarHUTHON MHAYKUMU. 3akoH Dapanes, mpaBuiio

SIBnenne Jlenma. DAC unnykuuu. KoapduuneHt caMOMHAYKIMH. DHEpPrus

AIIEKTPOMAarHUTHOM MarHuTHoro mnosid. CaMOMHAYKIMST M B3auMHas MHAYKLUA

AHAYKIWH. KonebaTenpHbIN KOHTYD..

Tema 27. CBoOosiHbIE HE3aTyXallIlue, 3aTyXalollue U  BBIHYXJICHHBIC

OneKTpOMarHUTHbIE konebanus. KBasucranumoHapHble TOKH. AKTUBHOE COIIPOTHBIICHHUE,

KoJieOaHus KOHJIEHCATOP, MHAYKTUBHOCTb B LIENM IIEPEMEHHOIO0 TOKAa. 3aKOH

OmMa 11 MIepeMEeHHOT0 TOKa. MOIIHOCTD B IETH MMEPEMEHHOTO TOKA.
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Tema 28. Tox cmemenusa. BuxpeBoe anektpuueckoe mnose. Cucrema

ONeKTpOMarHuTHbIE | ypaBHEHMI MakcBemia. ODJIEKTPOMarHUTHBIE BOJIHBI. Y paBHEHUE

0JIse AJIIEKTPOMAarHUTHOM BOJIHBI. BO3HMKHOBEHHME M pacIpOCTpaHEHUE
BoiNH.  Bekrop  Ymosa-IlolinTHHra. CnoxxeHue  B3aUMHO
HNEepIEeHIUKYIApHbIX KoneOaHuil. CroxeHue KojeOaHuM OJHOTO
HaIlpaBJICHUS. Crosiune BOJIHBI. I'pynnoBas CKOPOCTb.
Kitaccnueckast 2J1IeKTpOAMHAMMKA U I'PAHULIBI €€ IPUMEHEHHS.

Tema 29. JleticTBue cBera Ha ri1a3. CeeroBoi noTok. Crita cBeTa

OcHoBbI oTOMETpUU

OcseménnocTb. CBETUMOCTE U SPKOCTb

Tema 30.

OcHOBHbIE CBOMCTBA M XapaKTEepUCTUKH cBeTa. OnpeneneHue

OcHoBBI ckopocTd cBeTra. OCHOBHBIE 3aKOHBI T'€OMETPUYECKOM OITHKH.

r€OMETPUYECKOU 3aKOHbI OTpa)keHUs U npenomMieHus csera. [lpunnun depma.

OITHKH. Ontuyecku cucTeMbl . Xoja Jiyded B mnpusMme. JIuuzel. Popmyna
TOHKOM nuH3bL. IlocTpoenue nzobpakenuit B nuH3ax. HepmocraTku
JIMH3. 3epKaJa.

Tema 31. CBeroBass BOJIHA, €€ OCHOBHBIE CBOMCTBA M XapaKTEPUCTHUKHU..

OCHOBEBI BOJTHOBOH
OIITUKHU

OtpakeHue U NpENOMIICHHE 3JIEKTPOMAarHUTHBIX BOJIH HA TPaHUIC
IBYX JuanekTpuyeckux cpen. D@opmynsl Openens. OtpaxeHue u
IIPEJIOMJICHUE CBETA.

Tema 32. Wutepdepeniust  cBera. KorepeHTHOCTh BOJH M METOHIBI €€

Wutepdepenmms OCYILECTBIICHHS B ONITUKE. J|ByXiTy4eBas HHTepHEpEHIHS .

CBETA. Wutepdepentys mwiockux BosiH. HTepdepeHIrs B TOHKUX IJICHKAX.
MHoroinyueas UHTEpPEPEHIHS. MeTtopl HaOIIOACHUS
uHTephepeHINN

Tema 33. Hudpakmus cera. [lpunnun [roiirenca-®penens. Meton 30H

Judpaxkius cBera ®penens. ['paduueckoe BBIUHCIICHHE AMILTHTY/IbI

pe3yNbTUPYIOLIEro KojiebaHusi (METOX BEKTOPHBIX JHarpamm).
HNudpakuus DpeHens Ha npocTedmmx mnperpagax (Kpyrjioro
oTBepcTHUs, aucka). Juppakius MmIOCKUX BOJIH Ha MOJYILIOCKOCTH
(mu¢pakuus Opaynrodepa). Judpakius Ha Kparo NPAMOIUHEHHOTO
nony0eckoHeUHOTO 3kpaHa. Jludpakius mIOCKUX BOJTH Ha IIENTU
(mupakuus ®payHnrodepa). JudpakuroHHbIe PEILIETKH.
CrieKTpabHbIE XapaKTEPUCTUKN PEIIETKH

Tema 34.
ITonsipusanus ceera.

[Tonsspuzanus cBera. Buasl mosspusanuu, CTENEHb IMOJSIPU3ALNH.
Ilonspuzartopel, 3akoH Mamoca. Ilomapusanmss cBera mpu
OTpaXEHUU W TIpeJIoMJIeHUH, 3akoH bprocrepa. JIBoiiHoe
JTy4YernperoMIIeHuEe TpHU MPOXOXKIECHUH CBETa 4epe3 aHU3O0TPOIHYIO
cpeny.

Tema 35. Hucnepcust cBerna. HopmanbHas W aHOMalbHas JIHCHEPCHS.
B3aumoneicreue DJneKTpoHHas Teopus aucnepcuu ceera. llornomenne u paccesHue
CBETA C BEIIECTBOM ceera. Dororpdexr. Dopmyna DiiHTENHA. DOTOHBI.

Tema 36. BpameHne 1I0CKOCTH MOJSPU3AaLUMU B ONTUYECKH aKTHBHBIX
OnTuueckas cpenax. MckyccTBeHHas aHM30TPONUS U BOMHOE JTydenpenoMIIeHHE.

AKTHBHOCTDH BCIICCTBA

®otoynpyrocts. Dddexr Dapanes. Dnekrpoontuueckuii dpdexT
Keppa

Tema 37.
TermoBoe n3nydyeHue

PaBHOBecHOE u3MydyeHHE. 3aKOH H3JIy4eHHs a0COIIOTHO YEpHOTO
tena Kupxroda. 3akon cmemenuss Buna. 3akon Credana-
bonbimana. Knaccuueckas. 3akon  Pames-Jxunca. KBanTOBas
teopus nznydenni @opmyna Ilnanka

Tema 38.
ATtomMHas pusuka.

CocraB aromnHoro sapa. Teopust aroma bopa. Ilocrynarer bopa.
Hepnocratku teopun bopa. Onbitel @panko u ['epria. Cnektp atroma
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Bozopoaa no bopy. Jlepext maccel u sHEprUus cBs3M sapa SmepHbie
CHUIJIBI. MOI[GHI/I sapa. PaIII/IoaKTI/IBHOG HU3JIYUYCHUC U €TI0 BUIBI. 3akoH
pajnoaKkTHBHOTO pacmana. IlpaBmina cmemienusi. EcrecTBeHHas u
HCKYCCTBCHHAsA PAAUMOAKTUBHOCTD. Cameble MMpOCTBhIC AINCPHBIC
peakiuu. IlenHpie peakimm.
Tema 39 KopryckynspHO-BOJHOBOH  Jyaau3sM CBeTa U MHKPOYACTHIL.
OCHOBBI KBaHTOBOM I'mnotesa ne-bpoiinsa. Ilpunuun Heonpenenennoctu I eizenbepra.
MEXaHUKU BosnoBoe ypaBHenue IIpénunrepa. VYpasuenue Llpénunrepa s
cBOOOMHBIX wyacTHil. KBaHToBanue osHepruu. IIpocTpaHCTBEHHOE
kBaHToBaHue. CrinHOBoe kBaHTOBOE€ uucio. CrnuH. [Ipunnun Ilaynu
(TpMHIIUI MCKITIOYECHN).
Tema 40 ChnekTppl HUCIYCKaHMsI M CHEKTPbl  TMOTJIOLIEHUA.  3aKOHBI
CrekTpaibHbIi criekTpanbHOro ananuza. CriocoObl (HOPMUPOBAHHS CIICKTPOB. Buibl
aHau3 CHEKTPOB. DHEPTUs MoJIeKyNl. BUJIbl MOJIEKYISPHBIX CIIEKTPOB.
6. CTPYKTYPA N COAEP)XAHUE TMCHUITJIMHBI
6.1. ®opma oOyueHus — ounas, Kypc — 4, cemectp — 7
HanmenoBanus pasiesioB 1 TeM Rosnaectso gacos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Tema 1.Kunemartnka 2 1 2 5
Tema 2. Bunsl nBmkeHus
Tema 3. Jlunamuka MatepuaaibHON 2 1 2 5
TOYKHU
Tema 4. CucteMbl OTCUETA
Tema 5 Pabora u sHeprus 2 1 3 6
Tema 6. KunemaTtnka u [uHaMHKa 2 1 3 6
TBEPAOTO TeJla
Tema 7. MexaHuka »]UIKOCTEN U 2 1 3 6
ra30B
Tema 8. Mexanudeckue KojacOaHus 2 1 3 6
Y BOJIHBI.
Tema 9 DeMEHTHI pESITHBUCTCKON 2 1 3 6
MEXaHUKHU
Tema 10.0cHoBbI MKT 2 1 2 S5
Tema 11.TepmoaraaMuka 2 1 3 6
Tema 12.CrarucTryeckas (u3uKa. 2 1 2 5
Tema 13. Il Hayano TepMOIMHAMUKH
Temal4. DuTpomnus. 2 1 3 6
Tema 15.Kugkoctu 2 1 3 6
Tema 16.PeanbHbie ra3bl
Tema 17. TBépmoe Teno 2 1 3 6
Tema 18.dusnueckas KWUHETUKA
HUTOI'O 3A CEMECTP 26 - 13 35 74




6.2.
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dopma 00yueHust — ouHas, Kypc — 4, cemectp — 8

HaumenoBanus pa3zienos u Tem Konmectso wacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero

Tema 19.2nekTpuueckue mos 3apsj0B B 2 2 3 7
BaKyyMe.
Tema 20.901eKkTpruecKoe 10JI€ B BEIIECTBE.
Tema 21.I1poBOJHUKHY B 2JIEKTPUYECKOM 2 2 3 7
noJe.
Tema 22.91€KTpUUECKUM TOK.
Tema 23.MarauTHoe 1oJjie B BaKyyme 2 2 3 7
Tema 24.MarautHoe 1noJje B BEIECTBE
Tema 25.Marauetuku 2 2 3 7
Tema 26.51BneHne 351eKTpoMarHuTHOM
WHIYKIHUH
Tema 27.2neKTpoMarHuTHBIC KOJIEOaAHUS 2 2 3 7
Tema 28.21eKTpOMarHuTHHIE TTOJIS
Tema 29.0cHOBBI poTOMETPHH 2 2 3 7
Tema 30.0CHOBBI T€OMETPUYECKON ONTHUKHU.
Tema 31.0OcHOBBI BOJIHOBOW ONTUKH 2 2 3 7
Tema 32 .MuTepdepennus ceeta
Tema 33.Iudpaxuus ceeta 2 2 3 7
Tema 34.ITonspuzanus cBeta
Tema 35.B3aumoneiicTBue cBera ¢ 2 2 3 7
BEII[ECTBOM
Tema 36.0nTHueckass akTUBHOCTD BeIlIECTBa
Tema 37.TennoBoe u3nydyeHue
Tema 38. ATomHas pusnka 2 2 3 7
Tema 39.0cHOBBI KBAaHTOBOW MEXaHUKH
Tema 40.CnexTpanbHblil aHaIu3
NTOI'O 3A CEMECTP 20 20 30 70
HNTOI'O ITO KOMITOHEHTY OIIOII 46 — 33 65 144

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKVIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIINN

7.1. KoHTposbHBIE BOIPOCHI

Cemectp 7

Yro Takoe cucrema orcuéra?

B uém cocTouT MeXaHHMYECKOe I[BI/I)KCHI/IG?

Kak popmynupyercs ocHOBHas 3ajjaua MEXaHUKH?

PoNbE

ROoo~NOoO

C noMoipio Kakux BUJOB ABM)KEHUSI MOKHO IPEJICTaBUTh JII000€ JABMXKEHUE TBEPIOTO
Tena?

Kaxkoe nBuxeHne Ha3bIBa€TCs MOCTYNATEIbHBIM?

Kaxoe nBuxeHne Ha3bIBa€TCsl BPALATEIBHBIM?

UYTto Takoe TpaeKTOpHs ABUKEHUSA?

Kakumu cioco6amu MOXKHO 3371aTh ABH)KEHHE TOUKHU?

B 4éMm cMBICH TOHATHI ITyTH U IEPEMEILIEHNS !

Yemy paBeH BEKTOp IOJHOIO YCKOPEHHUS NpPH ABM)KEHUHM TOYKH IO KPHUBOJIMHEWHOMN
TpaekTopuu?

Kak onpenenuts MOAY/b MOJTHOTO YCKOPEHUS?

Yemy paBHO cpeqHee 3HaueHue ckopocTu? Y ckopeHus?
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Kakue napameTpbl XapakTepu3yrOT JBUKEHUE TTO OKPY>KHOCTH?

Kak onpenenuTs yrioByro CKOpOCTh BpallleHHUs MaTEPUaIbHON TOUKH?

Kak omnpenensercs yrioBoe ycCKOpeHHWE IpH HEPABHOMEPHOM BpalIeHHUH, Kyza
HaIPaBJIEH €r0 BEKTOp?

KaxoBa cBsI3p MEXly TAHT€HIIMATLHBIM YCKOPEHUEM U YTIIOBBIM?

Kakoe nBuxeHMe Ha3bIBA€TCsl PABHOMEPHBIM IPSMOJIMHEHHBIM?

Kak BeImsiasr rpaduka  CKOpOCTHM M MEpeMelleHus JJis  PaBHOMEPHOTO
IIPSIMOJIMHENHOTO JIBUKEHUS?

Kakoe nBukeHne Ha3bIBa€TCsl PABHOYCKOPEHHBIM PSIMOJIHMHEHHBIM?

Kak ornpenenuts cKopocTh IPU PaBHOYCKOPEHHOM IPSMOJIMHEHHOM JBUKEHUU?

Uro Takoe mepuo] BpaaTeabHOTO ABHKEHUS?

Kakoe nBuxeHue Ha3bIBa€TCsl pABHOMEPHBIM BPALLATEIbHBIM?

Kakue cucrempl orcuéra HasbIiBaloTCs MHepuuanbHbIMU? [IpuBenuTe mpuMepsl TaKUX
CHCTEM.

Uto Takoe nHepus Tena’?

Kakue Buapl cun u3BecTHbl B (usmke? Kakuwe BHIBI CHII paccMaTpUBAIOTCA B
MEXaHUKe?

Uro Ha3bIBaeTCsd ypaBHEHUEM JABW)KEHUS MaTE€pUaIbHOW TOUKU?

Kak ¢popmynupyertcs 11 3akon Herorona?

UYro Takoe Macca Tena?

Uro Takoe UMIyIbC CHJIBI, UMIYIbC MaTepuanbHO Touku? Kak dopmynupyercs 11
3akoH HpIOTOHA C UCII0JIb30BAHUEM ITUX BETUUUU?

Kak ¢popmynupyercs Il 3akon Herotona?

Kak popmynupyercst 3ak0H cOXpaHEHUS UMITyJIbca?

Uro Takoe UEHTp Macc Tena (CHUCTeMbl MaTepuanbHbIX Touek)? Kak HaxonsTcs
KOOpJMHATHI LIEHTpa Macc?

Kakue BuabI TpeHus CyIiecTByIOT B ipupoje?

Kakwue Buap! nedopmanuii cymectBytor? [IpuBenure npumepsl.

Kak ¢popmynupyercs 3akon ['yka?

Kaxkosa mpupoja cun ynpyroctu?

Kak popmynupyercs 3ak0H BCEMUPHOTO TATOTEHUS IS ABYX MaTepHabHBIX TOUEK?
UYro Takoe yckopeHue cBoOonHOro majaeHusi? Kak oHO 3aBUCHUT OT HIMPOTHI MeCTa U
BBICOTBI HaJl TOBEPXHOCTBIO 3eMJIn?

Uro Takoe cuna tsxectu? Bec tena?

Kak Bblumcisercs paboTa CHIIBI, MOCTOSIHHOM BO BpPEMEHHM U HM3MEHSIOILEHCS BO
BpEMEHU?

Yro Takoe KMHETHYECKAas DHEPrusl MaTepHaJbHON TO4kM? CucTEMBI MaTEpHUaIbHBIX
TOYEK?

Yro Takoe MOTeHIMAIbHASI SHEPTUs?

Kakue cunbl Ha3bIBaloTCA KOHcepBaTHUBHBIMU? YeMm ompexensercss padora 3THUX cui?
YeMy oHa paBHa Ha 3aMKHYTOM TpaeKTOpUu?

Uemy paBHA OTEHLIMATIbHAS SHEPT U T€JA, MOJAHITOrO Hajl 3eMIEn?

YeMy paBHA NOTEHIMATIbHASI SHEPT U YIIPYTO Ae()OPMUPOBAHHOMN MPYKUHBI?

Kak ¢popmynupyercs 3akoH coxpaHeHus?

Kak popmynupyercst 3ak0H COXpaHEHUs] MEXaHUYECKON SHEepruu?

Kakoii ynap Ha3biBaeTcs aOCOMIOTHO HEYNIPYTruM?

VYcnoBue paBHOBECHSI MEXaHUYECKON CUCTEMBI.

Uro Takoe ycToiuMBOE, HEYCTOMUUBOE, Oe3pa3inuHoe paBHOBecHE?

Kakoe nBmxeHne TBEpAOro Tella Ha3bIBaeTCs MOCTYNATENbHBIM, BpallaTeIbHbIM?

Urto Ha3bIBaeTCI MOMEHTOM CHJIBI OTHOCUTEIBHO OCH?

Chopmynupyiite Teopemy ['roirenca-11Iteiinepa.
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ChopmynupyiiTe OCHOBHOE ypaBHEHHE AMHAMUKH i1 BpALIaTeNbHOTO JABMXKEHUS
TBEPJOTO Tea.

Chopmynupyiite 3aK0H COXpaHEHHsS] MOMEHTa UMITYJIbCA.

Kakue npouecchbl Ha3pIBatoTCs nnepuoaudeckumu? Uro takoe nepuon?

Kakue xonebanust Ha3biBatoTCa rapMoHHUYecKUMU? COOCTBEHHBIMU?

Kak 3amuceiBaercs nuddepeHipanbHOoe ypaBHEHHE HE3aTYXAMOIIUX TapMOHHUYECKUX
KoseOaHuit?

3anucaTh ypaBHEHHE TapMOHMYECKOTO KOJIeOaHUsS U J1aTh ONpE/ICICHNUE BCEX BEIHYHH,
BXOJIAIIUX B 3TO ypaBHEHHUE.

Uro Ttakoe 3aTyxaHue KojeOaHui? 3amucaTh YypaBHEHHE 3aTyXalolIUX KojeOaHWH.
Haueptuth npumepHbIi Tpaduk TakuX KOJeOaHUH.

UYro Takoe pezoHanc? YeM omnpenensercss OCTpOTa pe30HAHCHOTO MUKa?

Urto Takoe MaTeMaTHuuecKuil MasTHUK? 3anucatb GopMyIy s epruoaa KojieOaHuH.
Uro Takoe puzmdeckuii MasTHUK? 3amucarh (GOpMyITy IS eproia KoueOaHui.

Yo Takoe BoHA?

3anucarh ypaBHEHUE IUNIOCKOM rapMOHUYECKON BOJIHBI.

Urto Takoe mpoJIoJibHbIE U MonepevyHble BOMHBI? [IpuMepbl MPOJOIbHBIX U MOMEPEYHBIX
BOJIH.

B kakux cpemax MOTryT pacrpocTpaHsThCs Mo 1oiibHbIe BOIHBI? [lonepeunbie BOTHBI?
UTto Ha3bIBaeTCs CTAIIMOHAPHBIM TCUCHUEM?

UYro Takoe JuHMS TOKa?

Uro Takoe TpyOKa Toka?

3anucathk ypaBHeHUe bepHyn 1715 moToka uaeanbHoi xuakoctu. Kak oHo untaercs?
Cy1ecTBYeT Jiu CUJia COIPOTUBIICHUS ABMXKEHUIO TN B UJCAIbHOM KUJKOCTH?

Kakoe TeueHue KUIKOCTH Ha3bIBAIOT TYpOyIEHTHBIM?

Kaxkue cBolicTBa Ten n3y4aer TepMoAMHaAMHUKa?

Kakoe cocrosinue cucteMbl Ha3bIBaeTCsl paBHOBECHBIM? HepaBHOBECHBIM?

Yro takoe obparumeie porecce? Lluknmyeckue mporecch?

Kakue OCHOBHBIE MOJIOKEHHUS MOJEKYJISIPHO-KUHETHUECKOH Teopun? MX ombITHOE
MOATBEPKICHUE.

Uro Ttakoe Temriepatypa? Kak MOXHO U3MEPUTH TeMIeparypy Tena?

3anuiuTe ypaBHEHHE COCTOSHUS UACATIBbHOTO ra3a.

Kak ¢popmynupyercs 3akon [lanpToHa?

Kaxkue miporiecchl Ha3bIBatOTCS TOJIUTPOTTUIECKUMU ?

Kak ompenensiercst pabota rasza npu usmMeHeHuH oobema?

Bunel Teroodmena.

UTo Ha3bIBaeTCs KOJIMYECTBOM TEIJIOTHI?

Kak ¢popmynupyercs | Hauano TepmoguHaMuKu?

UTto Takoe BHYTpEHHSs1 SHEPTHs Tena?

Uro Takoe TernoeMKOCTh Tena? Y ienbHasl TeI0eMKOCTh?

Kak ompenensercs TEIOEMKOCTh Ta3a IMpPU H30XOPUUECKOM Mpouecce, MpH
M300apUIECKOM?

Kak cBs3anbl Mexay coO0i TEMI0eMKOCTh ra3a MpH N300apUUIECKOM U U30XOPHUECKOM
npoueccax?

Kak omnpenensiercst paboTa raza npu pa3IudHbBIX MOJIUTPONUYECKUX Mpolieccax?

Yro Takoe cTerneHb CBOOOALI YaCTHIILI?

Uemy paBHAa KHHETHUYECKAsl SHEPTHsI MHOTOATOMHOTO rasa?

3anummuTe pacrpeaeseHne MakcBemia MOJIEKyII 0 CKOPOCTSIM.

Kax nmonyuuts pacnipenenenune bonbimana?

BriBenure 6apomerpuyeckyto Gpopmyiry.

Uro Takoe QpyHKUHUS pacnipeneneHus?

Urto Takoe sHTpoONUs?
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98. UeMy paBHO U3MEHEHUE SHTPONUHU 3aMKHYTOU U30JIMPOBAHHON CUCTEMBI?

99.  Cdopmynupyiire Il Hauano TepMOAMHAMUKHY.

100. Yro Takoe TersoBasi MalIuHa?

101. Yro Takoe pa3OMKHYTHIM U 3aMKHYTHIA ITUKIIBI?

102. Yro mpeacrarmsieT coboit mukia Kapuo?

103. UYemy paBeH MaKCHMAaJbHBIN K.I1.]I. HJICATBHON MAIIUHbI?

104. Yewmy paBeH K.II.1I. UACIbHON TEMJIOBOM MAIIUHBI?

105. KakoB cMbICT IOCTOSIHHBIX B ypaBHeHHH Ban-nep-Baannca?

106. UYro Takoe ucnapeHue, KUIEHUE, YeM OHU OTIUYAIOTCS IPYT OT Apyra?

107. Ot KaKkux ycIOBUH 3aBUCHUT UCIIAPEHUE M KUIIEHUE KUJKOCTH?

108. Kaxkoit nmap Ha3pIBaeTCS HACBIIIEHHBIM?

Cemectp 8

109. Yro Takoe AIeKTpUUeCKui 3apsi?

110. Kak ¢hopmynupyercst 3aKOH cOXpaHeHus 3apsa?

111. 3Banumwure 3akoH KymoHa uis JBYX TOYEUHBIX 3apsiioB B BEKTOPHON M CKaJspHOMN
dbopme.

112.  Yro Takoe AIeKTPUIEeCcKOoe moJe?

113. Yo Takoe HAMPSHKEHHOCTH JeKTprueckoro nois? Kyna HanpasieH ee BeKTop?

114. B ueM 3aKIt0YaeTCs MPUHIUI CYNEPIIO3UIIUN HIEKTPUUECKUX MOJIeH?

115.  Yro Takoe cuiaoBasi JUHUS 3JIEKTPOCTaTUYECKOTO I10JIs1, KAKOBO €€ HallpaBjieHue?

116. Uemy paBHa HaINPsHKEHHOCTH MOJIS M KaK MPOXOIST CUJIOBBIE IMHUU TOYEUHOTO 3apsiia’?

117.  Cdopmynupyiite Teopemy Octporpaackoro-I'aycca.

118. Urto Takoe 37eKTpUUECKOE CMEIIeHHE (BEKTOP AIEKTPUUECKON UHIYKINH)?

119. Yemy paBHa paboTa CHII AIEKTPHUUECKOTO OISt Ha OTPE3KE MyTH?

120. UYto Takoe HMPKYIALMS BEKTOpA HAMPSIKEHHOCTH DJIEKTPUUECKOrO MOJII U YeMy OHa
paBHa M0 3aMKHYTOMY KOHTYpY?

121. Kakoe mone Ha3bIBaeTcsl MOTEHUHANbHBIM? JIOKa)KUTE, YTO MOJE LIEHTPATbHBIX CHII
SIBIISICTCS TOTEHITHATEHBIM.

122. Kak omnpexaensercs NOTEHIMANT 3JEKTPOCTATMYECKOrO OIS B JIAHHOM TOUYKe
npocTpaHcraa’?

123. Yemy paBeH TNOTEHIMal B IPOU3BOJBHOM TOYKE, CO37aBAEMBI TOYCUHBIM
ANEKTPUYECKUM 3apsiioM?

124. KakoBa CBsI3b MEX/1y HAIPSDKEHHOCTBIO 3JIEKTPOCTATHUECKOTO MOJIS U MOTEHIAIoM?

125. Kak pacrpenenstorcs 3apsasl Ha METAJUTHYECKON TTIOBEPXHOCTH CIIOKHON POPMBI?

126. Yto Takoe 3MeKTPOEMKOCTh YEAMHEHHOTI'O IPOBOJHUKA?

127. BeBenute GpopMyny EeMKOCTH TUIOCKOTO KOHIEHCATOPA.

128. Yto Takoe 00bEMHAas MIIOTHOCTh SHEPTUH IEKTPUUECKOTO MO ?

129. Kakoii BemMUInHON XapaKTePH3yeTCsl IEKTPUIECKOE MOJIE B TUDIIEKTPUKE?

130. Kak cBsi3aHbl MEXJIy COOOH BEKTOpa JIEKTPUUYECKOTO CMEIIEHUS W HaIpsKEHHOCTH
AIEKTPUIECKOTO T0JIsA?

131. Yro Takoe BekTOp moyisipu3anuu JudekTpuka? Kak OH CBsi3aH C NOBEPXHOCTHOM
IUIOTHOCTHIO "HABEAEHHBIX" 3apsiI0B Ha IUAJIEKTPUKE B MPOCTEUIIIEM CITydae MIOCKOTO
0ECKOHEYHOT0 AUAJIEKTPHKA, TIOMELIEHHOTO B OIHOPOIHOE T10JIe KOHIeHcaTopa?

132. UYro Takoe Touka Kropu cerneroanektprka? UTo mMpoOMCXOAUT B ITOH TOUKE?

133. Yto Takoe 3nekTpuueckuil Tok? UTo Ha3bIBaIOT CHIION M MIIOTHOCTHIO Toka? B uem oHun
n3MepsroTes’?

134. Kakue cuibl MOTYT OCYLIECTBHTH II€PEHOC DJEKTPOHOB OT TOYKH C MEHBILINM
MOTEHITMAJIOM B TOUKY C O0ibIiM noteHnuanioMm? KakoBa mpupoja 3Tux cui?

135.  UYro Takoe 3IeKTpOABMKYIIAs cuia (3.1.¢.)?

136. BmiBenute 3akoH Oma, B muddhepeHnuansHoi hopme,
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3anumure 3akoH OMa ISl ydacTKa 1enu, COAePIKaIero 3.14.¢; g 3aMKHyTOH 1enH,
Yemy paBHa paboTa MOCTOSAHHOTO TOKa? MOIIHOCTB?

Cdopmynupyiite nepsbiii 3akoH Kupxroda misi pa3BeTBICHHON 3JISKTPUUYECKOHN e U
IIPaBWJIO 3HAKOB JJIsl, TOKOB B TOM 3aKOHE.

BeiBeniute BTOpoii 3akoH Kupxroda /i 3aMKHYTOro KOHTYpa pa3BeTBICHHOH LIEIIH.
Kak 3aBUCHT CONpPOTHBIIEHHE METANIMYECKOrO0 IPOBOJHMKA OT TeMmieparypbl? Yro
TaKoe CBEPXIIPOBOAUMOCTS?

B ueM 3akmroyaercs CyIIHOCTb KJIACCUYECKOM TEOPUU  DIIEKTPOIPOBOIUMOCTH
METauIoB?

Kakue HerocTaTky NpUCYIIM KJIACCUYECKOW TEOPUH JIEKTPOIIPOBOIUMOCTH METAILIIOB?
croco0aMM MOXHO OOHAapy)KUTh CYIIECTBOBAHHUE MAarHUTHOIO IOJI1 INPOBOJHHUKA C
TOKOM?

Yro Takoe BEKTOP MHAYKLIMU MarHuTHOro nosia? Kak OH HanpasiieH B IIPOCTPAHCTBE?
3anumure 3aK0H AMIiepa B BEKTOPHOH (opMe; B CKaTSIpHON (hopMe, KaK B 3TOM CiIydae
OIIpEACINTD HAIIPABICHUE JEHCTBUS CUIIbI?

Uro Takoe HampsHDKEHHOCTb MarHUTHoro mnoisa? Kak oHa cBsizaHa ¢ MHIyKIUEH
MarHMTHOIO MOJs?

3anumuTe B BEKTOpHOU dopme U B ckalsipHOil hopme 3akoH buo-Caapa-Jlaruaca mis
MHIYKIMH ¥ HallpsSHKEHHOCTH MarHMTHOTO nosist. Kak onpezensercs yromi, paccTosiHUe,
HaIpaBJIEHUE UHAYKLUY TOJIS IPU CKaISPHOM 3anCcH 3aKoHa?

Yemy paBHa cwia JlopeHua, nelcTByromas Ha ABWKymmica 3apsan? Kak ona
HanpasJieHa?

Yemy paBHAa LMPKYJIALMS BEKTOpA HANPSYKEHHOCTH MAarHUTHOTO IOJISA IO 3aMKHYTOMY
KOHTYpY?

YeMy paBHa MeXxaHUYecKasi paboTa TOKa B MarHUTHOM HoJje?

Uemy paBeH MEXaHMYECKMM MOMEHT CWJI, ACHCTBYIOLIMX HAa paMKy C TOKOM B
OJIHOPOJHOM MarHUTHOM I10J1e?

Uro Takoe MarHUTHBIII MOMEHT paMKH C TOKOM U Y€MY OH paBeH?

B uem 3axirouaercs SABICHHE 2JIEKTPOMAarHUTHOM MHAYKUMHU? KakMMHM ONBITAMH 3TO
SIBJIGHUE MOYKET OBbITh MPOUIUTIOCTPUPOBAHO?

3anuIunTe 3aK0H 3JEKTPOMarHuTHON MHAyKuuu @apazes.

3anuuuTe BeIpaXeHUE i 3.71.C. CAMOMHAYKIIMH.

UYro Takoe cBOOOAHBIE KOsleOaHus?

Kak co3garp xonebaHusi B KojaebaTeabHOM KOHTYpE, COJAEpIKallleM I0CIIe0BaTEeIbHOE
COEJMHEHUE pe3MUcTopa, KOHJEHCcAaTopa M KaTyIIKd HHAYKTUBHOCTH? OOBscHHUTE
(bu3NYECKYI0 KapTUHY MPOUCXOASILETO SIBJICHUS.

3anummre nuddepeHaIbHoe YpaBHEHHE AJIEKTPUUYECKUX KoJeOaHUil B KOHType ¢
Y4ETOM 3aTyXaHHsl.

Uro Ha3bIBaeTcsd JOOPOTHOCTHIO KOHTypa M Kak JOOPOTHOCTb COOTHOCUTCSL C
Hanpspbkenusmu Ha R, L, C npu pe3zonance?

Yro Takoe pezoHaHc TokoB? Hanpsoxennii?

BriBeute 3akon OmMa 1 LIeNu IePEMEHHOT0 TOKa.

Kak ompeznensercs MrHOBEHHas MOLIHOCTb B ILIEMM IIepeMeHHOro Toka? M3 kakux
yacTeit oHa, coctout? KakoB ux ¢pu3udeckuii cMbICI?

Yro Takoe BEKTOp HAMarHM4EHHOCTH U YEMY OH paBeH?

KakoBa cBsi3p Mexay UHAYKIMEW, HANpsDKEHHOCTbIO ~ MAarHUTHOTO  TOJIS,
HaMarHMYEHHOCTHIO, MArHUTHON BOCIPUMMUYMBOCTBIO U MAarHUTHOM IPOHUIIAEMOCTBIO
BemiecTBa?

Kakue BELIECTBA Ha3bIBAIOTCS MaMarHeTUKAMH, napaMarHeTHKamH,
¢beppomarnerukamMu? KakoBbl 1O 3HaKy M BeJIMYMHE (MOPAIOK) WX MAarHUTHas
MIPOHULIAEMOCTH?

Yro Takoe cnuH 31ekTpoHa? YeMy oH paBeH?
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Kak o0bsicCHUTD sIBIIEHUE THMaMarHeTu3Ma, napamarietTuzma’?

Yro Takoe JOMEHBI U oueMy (eppOMarHeTHK UMEET JTIOMEHHYIO CTPYKTYpy?

UYro Takoe netist ructepesuca peppomaraeruka? OT yero 3aBUCUT €€ IIOMAb?
3anumuTe ypaBHeHHsI MakcBella B MHTErpaibHOU hopme,

3anumMTe BOJIHOBOE YPaBHEHHE JIJIsl HEKOTOPOU (QyHKIHH f.

JIOKaXXHTe, 4TO AJIEKTPOMArHUTHOE T10JI€ PACIPOCTPAHSIETCS] BOJIHOOOPA3HO.

Kaxk onpenensiercs naBiaeHue 31eKTPOMArHUTHON BOJIHBI?

Uro Takoe 1mokasareib MPeJoMIIEHUs cpeibl (A0COTIOTHBIM U OTHOCUTEIBHBIH)?

Uro Takoe ko3 (HULHMEHT OTpaskeHusl, IPONyCKaHUs?

3anucatb GopMymy Uil CKOPOCTH CBETA B CpeJie C IMOKa3aTeNeM MPEeTOMIICHHS 1.

Kak BbIpakaercs mnokazarenb NPEOMIIEHHS CpElbl 4epe3 €€ IOUAICKTPUYECKYI0 M
MarHMTHYIO IPOHULAEMOCTh?

3anucaTh BEIpaKeHHE I BekTopa YMoBa-Iloiituara. Kakos ero ¢dusnyeckuii cMpici?
Urto Takoe MHTEHCUBHOCTD cBeTa? Kak cBsi3aHa MHTEHCUBHOCTD C aMILTUTY10M BOJTHBI?
ChopmynupoBaTh 3aKOH OTPa)KEHUS CBETA.

3anucarb 3aKOH IIPEJIOMJICHUS CBETA.

UTto Takoe CBETOBOM MOTOK, B UEM OH U3MepseTcs?

Uro Takoe cuia cBeTa, OCBELIEHHOCTh TOYEUHOTO UICTOYHHUKA CBETa?

ChopmynupyiiTe 3aKOHBI TEOMETPUIECKON ONTHUKH.

Kak ¢popmymupyercs npuniun Oepma?

OObsacHUTE X0 Ty4ell B Ipu3Me,

Kaxue nuH3bI Ha3pIBalOTCSI COOMPAIOLIUMU, PACCEUBAOILIMMU?

Ha3oBute xapaktepHble OCH, TOUKH U MJIOCKOCTHU JIMH3BI.

BeiBenute Gpopmyiry JTHH3BL

Kak noctpouts nzobpaxenue B chepruueckom 3epkaie?

Kak noctpouts n300pakeHne B IIIOCKOM 3epKaie?

UT0 Takoe KOrepeHTHbIE NCTOYHUKHU U BOJIHbI?

B 4yem cocrout siBneHue nHTEpPEpPEHIINN CBETA?

3anucaTth, YeMy paBHa Pa3HOCTh (a3 MEXIY ABYMs BOJHAMH, €CJIH PAa3HOCTh XOj]a
MEX/1y HUMH paBHa A.

Uemy JnomkHaA paBHATbCS pPa3sHOCTh (a3 W Pa3HOCTh XOJa MEXAY JBYMS
UHTEPPEPUPYIOUIUMH JTy4aMH, 4YTOObl B JAaHHOW TOYke HAOIIOJAICSd MaKCUMyM
(MUHMMYM) UHTEHCUBHOCTH?

[TonyunTts popmyiy Ui ONTHYECKON PasHOCTU Xoja Jy4ded npu HHTEpPEpEeHLUU B
TOHKHX IJICHKAX.

UYro Takoe muprHa HHTEP(HEPEHIIMOHHOM MOJIOCHI?

UTto Takoe Mmonockl paBHOTO HaKJIOHA? '€ OHU JOKaNM30BaHbI?

UTto Takoe Mmosockl paBHOU TONMMUHGI? ['/1e OHU JIOKaTU30BaHbI?

OObscHUTE padyXHYIO OKpPacKy MBUIBHBIX My3bIpeil. [louemy B HEKOTOPBIX MecTax
My3bIPH MPU OTPAKEHUH OT HUX CBETA KAXKYTCSI YePHBIMU?

VYkaxute, Kakue JIydu uHTepdepupyroT npu odpazoBaHuu koiner, HproTona?

B uem coctout siBnenue qudpakuuu ceera?

B yem cocrout npuHnun I'roiirenca? Yem @penens nomoiaHwa npuHuun [roirenca?
Cdopmymuposats npuniui [ roiireHca-Openernsi.

Uem otnnyaercs qudpaxius Openenst ot nudpakiun Opaynrodepa?

Kak crposrcs 30Hb1 @peHens AJisi CBETOBOM BOJHBI OT TOYEYHOTO McTouHMKa? KakoBa
¢dopma Takux 30H? KakoBo COOTHOIIIEHUE UX TUIOIIAIEH?

Kak o0BsicHUTP HaJMUWE CBETJIOTO TSATHA B IEHTPE KApTUHBI MpU JUPPAKIUU OT
TOYEYHOI'0 NCTOYHMKA HA KPYIJIOM HEMPO3PAUYHOM dKpaHe?

3anucarh pa3HOCTh X0Ja JJIs ABYX KpalHuX jydeil npu audpaxkuuu OpayHrodepa Ha
OJTHOM IIEJIH.

Uro npencTapiseT coboil qudpakunoHHas pererka’?
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210. Hanummre yciaoBue TJIaBHBIX TU(PAKIIMOHHBIX MAKCUMYMOB JJISl PEIIETKHU C TIEPHOIOM
d?

211. Kakoii cBeT Ha3bIBACTCS MOJSAPU30BAHHBIM?

212. Yro Takoe yron bprocrepa? KakoBa momnspuzaiusi OTpaX€HHOTO Mo yriioM bproctepa
ayyqa?

213. B 4eM cCOCTOUT SIBIEHHUE IBOMHOTO JTydeTpeOMICHHs?

214. Kak oOBsCHSETCS SBJIICHUE TBOWHOTO JTy4ETIPETIOMIICHUS ?

215. CdopmynupoBaTh 3aK0oH Maitoca.

216. B uewm 3akitouaercs sBiieHHe nuxpousma’? Kak gaenaroTcst mojaspouapi?

217. Kak ocymecTBIeTCs U Ui 4Yero IPUMEHSETCS SIBJICHNE HCKYCCTBEHHOM aHU30TPOITHH?

218. B uewm 3akmouaercs ddpdext Dapanes?

219. Kakoe u3inyueHne Ha3bIBAIOT TEIIOBBIM?

220. UYrto Takoe sHepreTuyecKas CBETUMOCTh Teya?

221. Yto Ha3pIBaETCS M3IYYaTEIbHON CIIOCOOHOCTHIO Tea?

222. Yto Ha3bIBaeTCs MOTJIOLIATENILHON crocoOHOCThIO Tena? B kakux mpezgenax MOXET
MEHSTHLCS TIOTJIONIATeNbHAS CIIOCOOHOCTH PA3TUYHBIX TEN?

223. Yto Takoe aOCONIOTHO uepHOE Teno? YKaKUTE CIOCOOBI pealu3aluud aOCOIIOTHO
YEpHOTO Tejla B 3KCIIEpUMEHTE?

224. CdopmynupoBath 3akoH Kupxroda 11 TEIoBoro U3mydeHus»

225. Cdopmynuposats 3akoH Ctedana-bonbimana.

226. CdopmynupoBaTh 3aK0H cMenieHus Buna.

227. B 4gem cymHOCTh runote3sl [Tnanka?

228. KakoBO BBIpaKEHHE JIJIsl JHEPTUU KBaHTa CBETa?

229. KakoBbI OCHOBHBIC 3aKOHBI (poTo3pPekTa?

230. Yro Takoe "kpacHas rpanuia" poroddpdexra?

231. Hanwmcartb 1 00OBSCHUTH YpaBHeHHE DWHINTEIHA 1 poTodhdekTa.

232. UYto takoe nunuu banbemepa?

233. B uyem cymHOCTh MOnenu atoma TomcoHa?

234. Yto mpencrasiseT coboit monens aroma Pesepdopaa? CymHOCTh €ro OnbITOB.

235.  Cdopmynupyiite moctynarsl bopa.

236. B yem 3akmouaercs runoresa ae bpoitns?

237. KakoB ¢u3ndeckuii CMBICII HHTEHCUBHOCTH BOJIH e bpoiis?

238. Cdopmynupyiite npuHIMN HeomnpeaeneHHocTei ['elizendepra.

239. 3amummmre ypaBaenue lllpenunrepa.

240. Cdopmynupyiite npunimmn [laynu ans aTomMa wim Ipyroil KBAHTOBOM CHCTEMBI.

241. U3 4ero coCTOWT MOJHAS YHEPTUS MOJEKYIbI? OOBSICHUTE 3TH BHIIBI YHEPTUH.

7.2.  OO0paser colepaHHs 3K3aMEHAIlMOHHOro Owsera (MpU HAIMYMM SK3aMeHa 10
JUCIUIINHE)

BMJIET Nel

1. IlpeoOpazoBanus ['anunes. 3akoHBI ABM)KEHUS B HEMHEPLIMOHHBIX CHCTEMaX OTCUETA.
2. Ilone ckopocreil. Jlunuu u TpyOKU TOKa. YpaBHEHHE HEPA3PHIBHOCTH.
3. Ompenenuts HaMMEHbBIIEE BO3MOXKHOE JABJICHNE HICATBFHOTO Ta3a B Mpolecce, KOTOPBIH

MPOUCXOAUT 1O 3akoHy T = To + aV? rae To ¥ o -KOHCTAHTHI

VYTBep:kIeHO Ha 3aceaHuu Kadeapsl o0meil GU3NKN U AUJAKTUKY PU3UKU
npotokoa Ne  or" " roaa

3aBeAyromui Kadeapoi
9K3aMeHaTop
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B cnyuae BeneHus y4eOHOTro mpoliecca ¢ UCHOJIb30BaHUEM 3JICKTPOHHOTO OOy4YeHHS U
JUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH, Colep:KaHHWe OuJieTa MOXKET OTIMYaThCsA OT
MIPUBEAECHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE npoBoauTcs no 100-0ammpHON
IIKaJIe COIJIACHO TaKUM KPHUTEPUsIM, IPUBEICHHBIM B Tabuuue Huke. OpraHu3alnoHHO-y4eOHas
pabora oOydaromierocs B ayJUTOPUM OLCHMBAaeTCS HAa OCHOBE TaKMX KpPUTEPUEB Kak
IIOCEIIAeMOCTh 3aHATHUH, aKTHUBHOCTb BO BpeMsl MPOBEACHMs JIEKLMOHHBIX M HPAKTUYECKHUX
3aHATUH (BOIPOCH! JIEKTOPY MO TEME JIEKIMOHHOIO MaTepuana, ydacTHE B O0OCYXKIEHUU
IPOIIECHHOr0 MaTepuana, pelleHHe 3ajad U CUTyallMid y JOCKM M T.II.) U OLIEHMBAETCS Kak
nornogHuTeabHbIe 10 6aTUI0B K OIEHKE, MTOTYYSHHOM TP MPOMEKYTOUHON aTTECTAIHH.

Bun 3aparusa 3HaHue, YMEHHUE U HaBBIKU baniaer

1.| lIpomexxyrounast | UETKO M MOJHOCTHIO 3HAET BECh OOBEM MPOrPAMMHOTO 40
arrectanusi  (3a | marepuana. 3HaHUS TIYOOKHE, IMPOYHBIE, OOOOIICHHBIE,
OTBET Ha OJUH | cucTreMHble. He gomyckaer ommOOK B  H3JI0XKEHUU
TEOPETHUYECKUI M3y4EHHOTO MaTepuaia. J[eMOHCTpUpYET MOJHOTY OTBETOB
BOIIPOC) Ha JIONIOJHUTENbHbIE W YTOYHAS BONpPOCHL. Beimenser
[JIaBHBIC TIOJIOKEHUSI B UW3YYEHHOM MaTephalie U He
3aTpyaHSAETCS] IPU OTBETAX HA BHJIOM3MEHEHHBIE BOIIPOCHI.
CBOOOJIHO MpPHUMEHSIET C IOJIyYEHHBIE TEOpPETHYECKHE
3HAHUSA MIPU PEIICHUN MTPAKTHUYECKUX BOIPOCOB

B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIE, 36
BTOPOCTETICHHBIE YIYIICHHUS] B OCHOBHOM TP MPAaBUILHOM
OTBeTEe. 3HAET CYIIECTBEHHBIC MPU3HAKH IOHSATHH,
SBJICHUW, 3aKOHOMEPHOCTEH, CBSA3€M MEXKIY HHUMMU.
CBOOOHO aHANM3HUPYET, JMETAET BBIBOJBI, HCIPABIISET
JomylieHHble omuOku. [IpuMeHsieT 3HaHHUS B HECKOJBKO
W3MCHEHHBIX CUTYaIUsIX.

3HaHMS JOCTATOYHO MOJHBIE. MOXET IPUMEHSATh 3HAHUS B 32
HEKOTOPBIX CTAHJAPTHBIX CHUTYyalusX. Y CTaHaBIMBACT
CYIIIECTBEHHBIC CBSI3U M 3aBUCHMOCTH MEX]Y SBICHHUSIMHU.
OTBeT MOJHBINA, TPABWIBHBINA, JJOTHYECKH O00OCHOBAHHBIM,
XOTsl €My He XBaTaeT COOCTBEHHBIX CYKJICHUN

[TpaBUIBHO, JTIOTHYECKH TIOCIIE0BATENEHO BOCIIPOU3BOIUT 28
TEOPETHUYECKHH Marepuasl. YMeeT MPUBOIUTH OTAETbHEIC
IIPUMEPBI

JIeMOHCTpHpYeT YCBOSHHE OCHOBHOTO MaTepuala, OJHAKO 24

TpeOyeT NOMOIHUTEIBHBIX M YTOUHSIONIMX BOIPOCOB IS
MOJTHOTHI OTBETA

B orBere MpPHUCYTCTBYIOT CYIIECTBEHHbIE  OIIMOKH, 20
HETOJIHOE OCBEIIEHHE TeMbl, HEYeTKOCTb U IMMyTaHHULIA.

3HaeT MpUMEPHO MOJIOBUHY MaTepHara. 16

3HaeT TOJNBKO CYIIHOCTh Bompoca. Bocmnpoussoaur 12
oTHenbHbBIE  (parMeHThl  MaTepuajga C  [OMOILBIO
HK3aMEHATOpa
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Hesnanne marepuana. YacThuHble OTBETHI HA MPOCTHIC 4
BONPOCHI (HOPMATLHOTO 3HAHUS

2.| llpomexxytounass | PaccmoTpen ¢u3nueckuid CMbICH 3aJjaHusl, BBISICHEHbI 6
arrectauus  (3a | GuU3MYECKHE 3aKOHBI, KOTOpbIE HEOOXOIMMO TNPHUMEHSTh
3ajauy) Opy pElIeHWd JaHHOM 3aJauyu, 3alhcaHa CcucTema
YpaBHEHUH, KOTOpasi ONIMCHIBAET SIBJICHUE.

Pemena cucrema ypaBHEHUH, TOdydyeHa KOHEUYHas 6
¢dopmya, mpoBeieHa MPOBEpKa Ha Pa3MEPHOCTb.
[IpoBeneHHBIE ~ YUCIEHHBIE  PacueThl. IIOCTPOEHBI 8
HeoOXxoauMmble  TpaduKH, PACCMOTPEHBI  MpeiesibHbIC
NIEPEXOJIBI.

3.| Honmonautenpabie | CTporoe BuIMOJHEHUE Ipaduka yaeOHOTO mpoiiecca. 5
OasuIbl 3a akTHBHYIO Pa0OTy Ha 3aHATHSX, y4acTUE B PEIICHUH )
3aja4, MPaBHIbHBIC OTBETHI HA TEOPETHYECKHE BOIPOCHI
(32 OJIHO 3aHSTHE).

CooTBeTCcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IATHOAJUTLHON MIKAJIE
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbII 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEILHO PUe—
35-59 FX HEYIOBIETBOPUTENHHO HC 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHHME OGPA30OBATEJIbHOI'O ITPOLIECCA JJIA JIULL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 UTHBAJIMJIOB

B xozxe peanuzanuu QUCHUILTUHBI HCTIONB3YIOTCS CIEAYIONINE TOTOTHUTENbHBIE METOIbI
00y4YeHUsI, TeKYIIEro KOHTPOJISl YCIIEBAEMOCTH M IMMPOMEKYTOYHON aTTECTAIlMK O0YJarOIInuXCs B
3aBUCHUMOCTH OT UX WHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CIIA0O0BUIAIINX

- JIeKUuu Oo(OpMIISIOTCS B BHJIE OJIEKTPOHHOTO JOKYMEHTA, MJOCTYIMHOIO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- JUIS ~ BBIMOJMHEHHsS]  3aJaHusi Npu  HEOOXOAMMOCTH  IPEAOCTaBISIETCS
YBEJIIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAK)KE UCTIOIH30BAaHUE COOCTBEHHBIX YBEITUIHBAIOIINX
YCTPOMCTB;

- MMMCbMEHHBIC 33JITaHUs ODOPMIISIOTCS YBEIIMYCHHBIM IIPUPTOM.

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

— MMCEMEHHBIC 33JIaHUS BHIOTHSIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpMEe HAa KOMITBIOTEPE; BO3MOXKHO
npoBeqieHne B popMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO aIlapara;
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— neKuuu oQOpMIISIOTCA B BHJE D3JEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATH3UPOBAHHBIM IPOTPAMMHBIM 00€CTICUCHHEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOATCSA B YCTHOU (pOpME MM BBIMTOTHSIOTCS B MMMCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH Ui TMOATOTOBKU
OTBeTA.

[Iponienypa  mpoBeAEHHsT  NMPOMEXKYTOYHOM  aTTecTallMM A OOy4YaroUIMXCs
YCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAIbHBIX IMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OLICHMBAHMUS PE3YJIbTAaTOB OOY4YEHHsI JIOMYCKAaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcss AOCTYN K HHOOPMAIMOHHBIM U OMOIHOTrpadueckuM pecypcam B CETH
WutepHer uis Kaxaoro oOydaromierocs B (opMmax, aJalTHPOBAHHBIX K OrPAaHHUYCHHSIM HX
3JI0POBBS U BOCTIPUATHS HH(POPMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ caOOCIbIIIAIIUX

— B [IEYAaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO arapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE YUEBHOI'O [TPOLIECCA

YyeOuble 3aHATHS npoBoasATcs B uyerBépTrom kopmyce Joul'Y (r. [oweuk, mp.
Tearpansubiii  13). Jlng mnpoBeneHust 1abOpaTOPHBIX 3aHATHH TpeOyeTcss ayIauTOpHs,
00OpyJOBaHHAsi MEJOBOM WM MapKEepHOH JOCKOW, MYJIbTUMEAMWHBIA HPOEKTOpP M IKpaH,
HOYTOYK, KOMIUIEKT yueOHOW MeOenu sl CTy/IeHTOB, pabodyee MECTO IpenoaaBaress, BbIX0 B
WHTepHET — MPOBOIHOI WK ¢ ucronb3oBaHneM Wi-Fi.

Jlig caMOoCTOSITENIbHOM paboThl KCIIOJIB3YIOTCS TEKCTOBBIE U AJIEKTPOHHBIE PECYpCHI
Hayunoii 6uOnMoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYecKoe obecreueHue, rpeacTaBieHHoe Ha Kadeape ooielt Gu3uKu U TUIaKTUKN
(hU3MKH.

OOyuvaromuecs HMMEIOT BO3MOXXHOCTh HCIIOJIb30BAaTh  y4eOHble MaTepHaibl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOrO 00pa3oBaHMS
OI'BOY BO «lonI'Y». Ilpu n3ydeHUH IUCHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O00y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIAaTGOPMbl  JUCTAHIIMOHHOTO  OOpa3oBaHUA
OCYILECTBIISICTCSI TEKYLIUI KOHTPOJb 3HAHMH OOYYalOUIMXCS Ha OCHOBE TECTUPOBAHHUS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENIHOM pabOTHI.

11. PEKOMEH/YEMAA JIMTEPATYPA

OcHoBHasi iMTEpaTypa
1. CaBenbe W.B. OO6mumii kypc ¢usukun, T 1 - M.: Hayka, 1977- 416 c.
http://www.ph4s.ru/kurs_ob_ph.html — Tekct: 35eKTpOHHBIA.
2. CasemseB U.B. Kypc obme#t ¢usuku. B 4 tomax. M.: KaoPyc, 2009. - 1856 c. — Tekcrt:
HEIOCPEICTBEHHBIN.
3. "ranos B.K. Kypc obmieit puzukn. YMI KO® CHOHY, 2014
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https://www.twirDX.com/file/2506309/ — TeKCT: 37€KTPOHHBIA.

4. Cobonp B.P.(pen.) O6mas ¢usuka. COopHuk 3amad. - MuHck: Bmmeiimas mkona, 2015. -
456 c. https://www.twirpx.com/file/2274382/— TekcT: 3eKTPOHHBIA.

5. Bonbkenmreiin B.C. CoopHuK 3a1a4 1o o0iemMy Kypey ¢huzuku: Yded. mocodue st BTY30B.
- 12-e uza. ucnp.- M.: Hayka, 1990,- 400 c. . — TekcT: HEemocpeICTBEeHHBIN

JlonoJIHUTeIbHAS JIUTepaTypa

6. SBopckuit B.M., Ilunckuit JI.LA. OcHoBel ¢m3uku: Yue6. B 2 1. T. 1. Mexanuka.
Monexynspras ¢usuka. Dnekrpoaunamuka/ Ilog pex 10.U.[luka.-5-¢ u3z., crepeot.-M:.
OU3SMATIIUT, 2003.-576¢.=ISBN5-9221- 0382-2hltDs://mav.allenn.onz/d/Dhvs/Dhvs61
.tm — Tekct: amekTpoHHbIH.

7. Cuyxun JI.B. O6muii xypc ¢msukum, T 1, 2- M.: Hayka, 1990- 526 c. . . — Tekcr:
HEMOCPEICTBEHHBIN

8. SABopckuit B.M., [Tunckuii A.A. OcHoBbl ¢usuku: Yue6. B 2 1. T. 2. Konebanust 1 BOJIHBL.
KanroBas ¢usuka.®usnka sapa u snemenrapusix yactuna/ Iog pex FO.M.duka.-5-¢ u3n.,
crcpeotr.-M:. ®UBMATIIUT, 2003.-576¢. https://mav.alleng.Org/d/phvs/phvs6l .him —
TekcT: 2eKTPOHHBIN.

9. CagenbeB U. B. Kypc ¢uzuku: B 3 1.: yueOHOE mocoOue i1 CTyIE€HTOB By30B, 00y4aroIuxcs
[0 TEXHUYECKUM M TEXHOJIOTUYECKUM HAaIpaBJICHUSM U crienuanbHocTsM. T. 1 1 MexaHuka.
MonekynsapHas ¢usuka / Y. B. CaBenbeB. . — TekcT: HemocpeCTBEHHBIN

12. NHOOPMAIIMOHHBIE PECYPCbI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyiapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexxumM jmoctyma: cBoOOIHBIH, moanucka. HeoOxoauma ycTaHOBKA IMTPOrPaMMHOTO
obecrieueHus. — TEKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubamoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum moctyma: i aBTOPU30B.
MOJIB30BaTENe. —TEeKCT: dJIEKTPOHHBIN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnkay»: caiit / Acconuanus
«OTkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NMeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IIOJIb30BaTeIe. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caiT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
1osb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

7. JJekTpoHHbI katajsor Hayunoii 6uGmuorexu [lonl'Y: pasnen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTBI — JJId nonb3oBareneit JJoul'y.

8. Jaextponnblii apxuB Jlonl'Y: pasgen caiita / HB [lonl'Y. — Tekcr:
anekTpouubii / OBC oul'V: caiit. — URL: http://repo.donnu.ru/ (mara oOpamienus:
01.09.2023). — Pexwum qocTyma: CBOOOIHBIH.
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13.  ITIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnast nunien3us JJoul'Y Ne 46484614)

2. Microsoft Office (kopniopatuBnas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark 1t BBICIINX y4eOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache,
BSD 15 ¢cBOGOHOTO MPOTPAMMHOTO 0OCCTICUCHHS ).



