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Paboyas nporpamma AvcuMnanHbl «Pusmka» ansa o00yyatoLMXcs MO HanpasieHWo
noarotoBky 20.03.01 TexHocdepHas 6e3onacHocTb (Mpodunnb: TexHochepHass 6e30MacHOCTb),
COCTaB/IeHa Ha OCHOBaHMM PefepasibHOr0 rocyfapCTBEHHOro 06pa3oBaTeNbHOro CraHZapTa
BbICLLEro obpa3oBaHuA - bGakasiaspuat rno HanpasneHuto nogrotosky 20.03.01 TexHocgepHas
6e30MacHOCTb, YTBEPXKAEHHOro npukKasoM MMWHUCTEPCTBA HayKM W BbICLUEr0 06pa3oBaHUs
Poccuitckoin depepayumn o1 25 mas 2020 r. Ne 680, MNMopagka opraHM3aumMn 1 OCYLLECTB/IEHUS
06pasoBaTeNlbHOW AesTeNbHOCTM N0 06pa30BaTe/lbHbIM MporpaMmamM BbICLLIEro 06pa3oBaHus -
nporpammam 6akanaBpwata, nporpammam creuvasuTeTa, nporpammam . MarucTpaTypbl,
YTBEPXK/AEHHOIO MNpMKasoM MUHUCTEPCTBA HAayKM W BbICLIEro 06pa3oBaHust PoccuiAckon
depnepayum ot 06 anpens 2021 r. Ne 245 (c M3m. 1 [or.), B COOTBETCTBUM C YYEOHBbIM NaHOM,
YTBEPXKAEHHbIM YueHbIM coBeToM PIBEOY BO «[JoHIY» ans Habopa 2024 roga.
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1.

1.1.

1.2.

3
MECTO JIMCLIUIIJINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOI'PAMMBI

TpeOoBanust K mNpenBapUTEIBHOM MHOATOTOBKE OOYYAIOIIMXCS, MPEAIICCTBYIOUINE H
COIIYTCTBYIOIIME IUCLUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3y4YEHHE JaHHOW: Oa30Bast
MOJTrOTOBKA 10 MareMaTHke M (usnke B 00bEME NpPOrpaMMBl CpEeJHEH MIKOJbI,
IUCLUUIUIMHBL  TporpamMMbl  OakamaBpuara: MaremaTuueckuii ananmus, Adnrebpa,
JuddepeHunansable ypaBHEHUS, Y paBHEHUSI MaTeMaTHYECKOH (pr3nKy.

I[I/ICI_[I/IHJII/IHBI U KYpPCOBBIC pa6OTbI, IJI1 KOTOPBIX OCBOCHUC I[aHHOﬁ JUCHUITIIMHBI
HEOOXOMMO Kak IpefmecTByromee: Teopernyeckas MexaHuka, MaremaTnieckue
MOZEIIM B  €CTECTBEHHBIX HaykKaX, [Ipom3BoacTBeHHass IpakTHKa:  HAy4HO-
uccienoBaTenbekas padboTa, [[pon3BoacTBeHHAS NPaKTHKA: TPEIUIIIIOMHAS IPAKTHKA.

2. OIMMCAHUME JUCLHUITIIMHBI

2.1.  OOmas xapakTepUCTHKA

HaumeHnoBaHue noka3aTens 3HadeHue IMoKa3aTelIst

Hazpanue oOpa3oBaTenbHOM MPOrpaMMbl

20.03.01 TexHochepHas 6€301aCHOCTh
(ITpomitb: TexnochepHas 6€30MaCHOCTH)

[Indp 1 Ha3BaHUE B COOTBETCTBUU C
yueOHBIM TIAaHOM

b1.b.M4.4 ®usuka

Yacte 00pa3oBaTenbHO MPOrpaMMbl

bazoBas gyactn

KomanyecTBO 3aUeTHBIX CAUHUIL / BCEro 4acoB

4/144

2.2.  Pacnpenenenue 4acoB 1o opmMam U nepruoaam oOyueHus
OO11ee KOJIMYECTBO YaCOB
o
Dopma o | 5 caMocTos-
S| @ | mekmm- | mabopa- | MPakTU- | TEIBHOM dopma
o0y4yeHHUs 2| 2 BCETO
8 | OHHBIX | TOPHBIX | YECKHX | paboTHI + KOHTPOJIS
KOHTPOJITb
Ounas 4 7 26 — 13 35 74 3a4uéT
Ounas 4 20 20 30 70 9K3aMeH
Ounasi, Bcero 46 33 65 144
3. LEJN AUCLUATIIIMHBI

@opMUpPOBAHHE Yy CTYJECHTOB CHUCTEMbl 3HAHWWA, YMEHHMI W HAaBBIKOB O SBJICHHUSIX,
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX M METONAX M3Yy4deHUs Npuponbl. M3ydueHue BaKHEHIIMX
MOHATUN W Mojaened (u3uku. PazBuTHEe y CTYICHTOB TEOPETHYECKHX OCHOB M TNMPAKTHUYECCKUX
METOJIOB HCCIEAOBAaHUSA [JIsl TPOBEACHUS TMPO(EecCHOHANBHON AESITeIbHOCTH, TOTydeHHE

CTYACHTAaMM TMPEACTABJICHUA O IIOCTAHOBKE 3aJgad B COBpeMeHHOI)’I (1)I/I3I/IKG n METOJaX HX

dopmanuzaum.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®©OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMITOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X NTHAMKATOPEBI

4.1.

N TINTAHUPYEMBIE PE3VJIBTATBI OBYUEHU A

Kommerenmn




OIIK-2 Cnocoben pa3pabarpiBaTh, aHATM3UPOBATh U BHEAPATH HOBBIE MAaTEMaTUUYECKHE
MO/JIENIN B COBPEMEHHBIX €CTECTBO3HAHUU, TEXHUKE, JKOHOMHKE U yIPABICHHUH.

4.2.  HWuaukatopbl KOMIIETEHIIUI

OIIK-2.6 CnocoOeH ncnonbp30BaTh 0a30BbIC 3HAHUS €CTECTBEHHBIX HayK, MATEMAaTUKH U
uH(GOPMaTUKHU, AJIs pelieHus: GyHIaMEHTAIbHbBIX U MPUKIAIHBIX 33/1a4.

4.3.  PesynbTaThl 00yueHUs

OIIK-2.6.1. 3Haer (QyHAaMEHTaJbHBIE OTKPBHITUS B 00MacTH (U3MKH U MX DPOJIb B
pasBUTMM HAayKd, TEPMMHOJIOTMIO M amnmapaT OCHOBHBIX IOHATUH M3Y4EHHOIo Kypca,
0COOEHHOCTH TOJIb30BAaHUsI MMHU JJIsl aHajiu3a WH(pOpMaIu. 3HAET OCHOBBI TEOPH, KOTOpHIE
COCTaBJIAIOT AAPO Kypca «(hu3nkay;

OIIK-2.6.2. YMeeT NpUMEHSATh OCHOBHBIE METO/bI (PU3UUECKOTO aHaJIM3a JJS PELICHUs
€CTECTBEHHOHAYYHbIX 33Ja4. YMEET HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3MKH B Ba)KHEHIIHX
NPAKTUYECKUX MPHIIOKEHHSIX.

5. I[TPOIT'PAMMA JTUCHUITJIMHBI

Ha3sBanue Tembl \ Kparkoe cogepsxanue TeMbl (BOIIPOCHI TeMbI)
Cemecmp 7

Tema 1. CBsi3b U3UKU C JPYTMMH HayKaMu. MexaHHUYeCKOe JBM)KECHUE.

Kunemaruka. Kunemarnka touku. Cucremsl orcuera. TpackTopus, epeMelleHue,
11yTb. CKOpOCTh. Y CKOpEHHUE.

Tema 2. [IpssMonuHENHOE pPAaBHOMEPHOE M PAaBHOYCKOPEHHOE [IBUJKECHHE.

Buns! aBuxenus. Kpusonnnuelinoe nBuxenne. Kunemarnka IBUKEHHS 110 OKPYKHOCTH.

Tema 3. I'panuipl IPUMEHUMOCTH KJ1accHYecKol Mexanuku. Cuia u Macca.

JlnHamuka. 3akonsl Hprotona. Mmnynbc. 3akoH coxpaHeHus ummyibca. LleHTp

MarepuanbHoi Mmacc. Buast cun. Cunel Tpenus. [lepopmanus ten. Yopyrue cuibl.

TOYKH I'paBuTanIMOHHbIE CUJIBI. 3aKOH BCEMUPHOTrO TsAroTeHus. Bec..

Tema 4. CucteMsl WnepunaneHele cucteMbl oTcuéra. llpeoOpazoBanus ['amumies.

oTcuéra 3aKOHBI ABM)KEHHS B HEMHEPLUAIbHBIX CHUCTeMax oTcuéra. Cuisl
uHepuun. Llenrpobexnas cuna uneprun. Cuna Kopuomnmca

Tema 5 Pabota u Mexanunueckass pabora. DHeprusi. Pabora cunbl. IloreHumanbHas u

SHEPTHUs KUHeTh4yeckass sHeprus. lloTeHnuanbHble CHbl. 3aKOH COXpaHEHUs
SHEPIUM B MEXAHUKE. Y CIIOBUS PABHOBECHS MEXAHUYECKOU CHCTEMBI.
Bune! ynapa.

Tema 6. Kunemaruka tBepporo tena. Ilnmockoe nBmkeHue TBEpAOro Tena.

Kunematuka n Bpamenue TBepaoro Tena BOKPYr HENOABUKHOM OCH. MOMEHT

JUHAMHKa TBEpAOro | mHepuuu. OCHOBHOE ypaBHEHUE IMHAMUKH BPAIIATEIbHOTO JBUKCHMS

Tena. TBEPAOI0o Tena. 3aKOH COXPAHEHUS MOMEHTAa HMITYJbCa.
Kunernueckast sHEprus Bpamaromerocs teaa. [ mpockonsl

Tema 7. Onucanue IBUKEHUS XKUJIKOCTH U rasza. 3akoH [lackansa. PaBHoBecHOe

Mexanuka COCTOSIHHE JKMJKOCTH W JICUCTBYIOIIME CHJIbL. [ HWapocraTuka.

KHMIKOCTEN M Ta30B | ['mapocraThka Hec)kuMaeMon skuakoctu. [lome ckopocTel, TUHUM U
TpyOKH TOKa VYpaBHEHHUS HEPa3pbIBHOCTU. YpaBHEHHE Oiinepa.
VYpaBHenue bepnyinu. Bsskocts. TedeHue peanbHOM KUAKOCTH IO
npsimMonuHeitHoi TpyOe. @opmyna [lyazeitns J{BuxkeHue ten B
KHUJKOCTSAX U razax. BO3HHKHOBEHME OIBEMHOMN CHIIBI KPbLIA

Tema 8. ['apmonnunble Konebanus. Manble Konebanusa. ['apmoHHuUeckue

Mexanuyeckue KoJe0aHusl. Matematuueckuii ¥ (QU3MYECKHI  MasTHUKH.

KoJIeOaHus U Brinyxnennsie konebanus. Pesonanc. Crnoxenue KonebaHui.

BOJIHBI. Yrpyrue BOJIHBL.




Tema 9 DiieMeHTHI
PENATUBUCTCKOMN
MEXaHUKU

[Toctynatet CIIeMaIbHOMN TEOpUHU OTHOCHUTEJIHHOCTH.
[IpeobpazoBanus JlopeHna u cienctsus u3 HuX. OCHOBHON 3aKOH
PENASATUBUCTCKOM TMHAMUKH. 3aKOH B3aUMOCBSI3U MAacChl U YHEPTHUU.

Tema 10.
OcuoBel MKT.

OCHOBBI MOJICKYJISIPHO-KUHETUYECKOH Teopuu. TerioBoe JBHKCHHE
MOJIEKYJI, CKOPOCTH TEIUIOBOTO JBIDKEHHUS. TepMoauHAMUYECKOe
paBHOBECHE. [Ipoueccsl. Temneparypa. AOcoroTHas
TEPMOJAMHAMHYECKAs [IKajda TeMIeparyp. BHyTpeHHss sHeprus
CHCTEMBI. YpaBHeHUe COCTOSIHUS UIeaTbHOTO rasa.
KBasucratnueckue mporueccel. Padora raza. I'paduueckoe
n300paxkeHue mporeccoB. PaboTa ra3a npu pa3ianyHbIX MPOIECccax

Tema 11.
TepmoauHaMuKa.

Tepmonunamuka. OCHOBHBIE 3aKOHBI M METOJbI TE€PMOJUHAMMKHU.
TepmoauHaMuueckass cUCTEMa W TEPMOAMHAMUYECKOE PABHOBECHE.
PaBHOBecHble mpouecchl. Pabora M KOJIMYECTBO — TEIJIOTHI.
BuyTpeHHs 3Heprus M TEINIOEMKOCTh HJeanbHOro rasa. I nagamo
TEpMOJIMHAMUKH. AnabaTuueckuil nmpouecc, ypaBHenue Ilyaccona.
ITonuTponuyeckue mpouecchl

Tema 12.
Crarucrrueckas
¢u3zuka.

Cratuctuyeckas ¢usuka. IIpeamer cratuctuyeckod  QU3HKH.
MonekyasipHO-KMHETHUECKOe 3HaueHue Temneparypbl. JlaBieHue
ra3a Ha CTEHKy cocyJa. OHeprus TeIUIOBOrO  JIBM)KEHUS.
Pacnpenenenue sSHepruM TEIUIOBOTO JIBUXKEHUS [0  CTEHECHSM
cBoOoabl. Kilaccuueckass Teopusi TEIUIOEMKOCTH WIEaIbHOIO rasza U
KpUCTAINIMYECKUX TeJ, ee HexocTaTku. lloHAaTne o KBaHTOBOM
TEOPHH. OnyKTyanuu. TepmoauHaMuyeckue HOTEHIUAIBIL.
Pacnpenenenue Monekyn 1o aOCOIIOTHBIM 3HA4EHUSM CKOPOCTEH
(Pactipenenenne  MakcBenna).  Pacnpenenenue  Mosiekyln 1O
3HAQ4YECHMAM IOTEHUMaIbHOU sHepruu. Pacnpenenenune Makcsena-
bonpnmana

Tema 13.
II magano
TEPMOUHAMUKHU

OCHOBBI TEPMOAMHAMUYECKON T€OpUU 00paTUMBIX U HEOOPAaTUMBIX
nponeccoB.  TemoBsle  MammHbl, ux KIIJ. II  nHawano
tepmoarHamuku. [{ukn Kapno u ero KIIJI. Teopema Kapno.

Temald.
DOHTponus.

Mukpockonuyeckoe ¥ MaKpOCKOIIMYECKOE  OINHCaHue
cocrosiHus cucremsl. lIpuBenennas temnora. Teopema Knaysuyca.
OHTpomnus. 3aKOH BO3pacTaHUs SHTPONUHU. DHTPONHUS U BEPOSITHOCTD.
Q®opmyna bonplMaHa U €€ BepoOATHOCTHOE 3HayeHue, [I Havama
tepmoanHamuku. Teopema Hepucra. Kputnka Tteopun "TeriaoBoit
cmept" BceeneHHoM.

Tema 15.
Kungkoctu

Kunkoctu. OcoOEHHOCTH CTpPOEHHUS U  TEIUIOBOTO JIBUKEHUS
KHUJKOCTEH. IToBepxHOCTHOE HaTsDKEHHE, KO3 PUIUEHT
MOBEPXHOCTHOTO HaTskeHus. dopmyna Jlannaca. Kpaesbie s dexTsl,
CMauMBaHMs U HECMAYMBAHUE, KaWUIAPHOCTb. Da3oBble mepexombl.
[Tonsitue daspl. Pazossie nepexonsl I u I pona. Ckpeitas Termiora
¢dazoBoro nepexona. JluarpamMma COCTOSIHUM, TPOWHAs TOUKA.
VYpasaenne Kianeiipona-Knaysnyca.

Tema 16.
PeanbHble ra3kbl.

Peanbnble ra3pl. Xapakrep B3auMOJEHCTBUSA MOJIEKYJ PEAIBHOTO rasa.
Mopenp peanbHOro rasa, ypaBHeHue U u30Tepmbl Ban-nep-Baansca.
Kputnueckoe COCTOSIHUE u KpUTHYECKAs TEMIEPATYpA.
OkcnepuMeHTanbHble n30TepMbl. [lepecrimennslii map. [leperperas
KHUJIKOCTb. BHYTpeHHss sHeprus peaibHoro rasza. dddext Jxoyns —
Tomcona. C:xMKeHHe ra3oB

Tema 17.
TBEproe Temno

Kpucrannsl (TBepapie Tena) 1 ux crpoenue. JledekTs KprucTamios.
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Tema 18. SBneHus mepeHoca. DiIeMEHTapHas TEOpHs W oOIee ypaBHEHHUE
dusznyeckas MPOIIECCOB MepeHoca B raszax. Auddysus, BHyTpeHHee TpeHHe,
KUHETHKA TEIIONPOBOAHOCTh. 3akoHbl Puka, HptoToHa, Dypre.
Cemecmp 8

Tema 19. DJIeKTpUYECKHUe 3apsbl. Ba BHUA 3JIEKTPUYECTBA.
Onektpuueckue noist | Bzaumoneiicteue  3apsigoB.  3akon  Kynowa.  [lomsarue 00
3apsiioB B BaKyyMe. JNEKTpUYECKOM Toje. HanpseHHOCTh 3IeKTPUYECKOTO  MOJIS.

[punnun cynepno3unmu. ['paduueckoe u300pakeHne MoJeH

CunoBbie nuHuu. Teopema Octporpanckoro-I'aycca. Pabora cun
37eKTpocTaTuueckoro mnojsi. [[oTeHIHanbHOCTh AIEKTPUUIECKOTO
nona. Ilorenuman snektpocratudeckoro moisa. CBsi3p  MeEXIy
HaIpPsHKEHHOCTBIO DJIEKTPUYECKOTO MOJISl U MOTEHIIUATIOM

Tema 20. OnekTpuueckoe mnoje B BewmecTse. Jludnexkrpuku. Jlumosb BO

DIEKTPUYECKOE MI0JIE | BHEIIHEM I0Je.. DJIeMEeHTapHas TEOpUS MOJIPU3ALNN JUIICKTPUKOB.

B BEIIECTBE. BekTopbl monspuzanuM M 3JIEKTPUUYECKOro cMenleHus. Teopema
Octporpaackoro-I'aycca I E JINBJIEKTPUKOB.
CerHerosIeKTprI€eCTBO.

Tema 21. [IpoBOIHMK BO BHEIIHEM JJIEKTPUYECKOM IOJie. Y CIIOBUE

IIpoBoHMKY B paBHOBECHsI 3apsiloB Ha NpoBoAHMKE. CBsA3b MOBEPXHOCTHOU

QJICKTPHUYCCKOM I10JIC.

INIOTHOCTH 3apsdaja C KpI/IBI/I3H0171 IIOBCPXHOCTH. 9HeKTp0€MKOCTB
OTACJIICHHOI'O IMPOBOJHMKA MW KOHACHCATOpA. 3HCpFI/I$[ CUCTCMBI
3apsa10B. 9Heer${ 3apPsAKCHHOI'O IIPOBOAHHKA. 9Hepl"I/IH 3apPsSKCHHOI'O
KoHJOCHCaTOpa. BHepFI/IH QJICKTPHUUYCCKOI'O ITO0JIA.

Tema 22.
DIEKTPUUECKHI TOK.

[TocrosiHHbIM  3nekTpuyeckud  Tok. Cuila, IUIOTHOCTh — TOK.
OnexrpoiBuxkymas cuna. 3akoH Owma  mid  OJZHOPOAHOIO U
HEOJTHOPOJHOI0 YYaCTKOB Lienyu. MOIIHOCTh TOKa. Pa3BeTBiEHHBIE
uenu. [lpaBuna Kupxroda. 3aBHCHMOCTb CONPOTUBIECHUS OT
temriepaTypbl. llpupoma  HocuTenen  TOka B MeETaJUIax.
Kiaccuueckast Teopust 2JIEKTpONPOBOAHOCTH MeTauioB. Henocratku
KJIACCHYECKOU TEOPHUH DIIEKTPUYECKON NPOBOAMMOCTH METAJUIOB.

Tema 23.
MarsuTtHoe I10JI€ B
BAKyyMe

B3aumopeiictBue TokoB, cuna Awmmepa. MarauTHoe —moje
MOJIBWKHOTO 3apsaja. 3akoH buo-Casapa-Jlammaca. Cuna Jlopenua,
Buxpeoii xapaktep MarHuTHOro mnoisid. Llupkymsamus W MOTOK
BEKTOpa MarHuTHOM MHAyKuuu. Teopema Octporpanckoro—I aycca
JUIsl MarHUTHOTO 1oJisl. Mexanuueckasi paboTa B MAarHUTHOM T10JIE.

Tema 24. KoHTyp ¢ TOKOM B MarHMUTHOM 10Ji€. MarHUTHBII MOMEHT KOHTypa

MaruauTtHoe nosje B ¢ TokoM. Cuibl, JEHCTBYIOIIME HAa KOHTYp C TOKOM B MarHUTHOM

BEIIECTBE nosie. PU3NYECKUH CMBICH HHAYKIMHM. TOKM HaMarHU4HMBaHMSL.
BexkTopsl HamarHuuuBaHus W HamnpsbkeHHocTH.  Lupkynsauus
BEKTOpA HaNpPsKEHHOCTU. MarHuTHas BOCIPUMMYUBOCTD U
IIPOHUIIAEMOCTb.

Tema 25. Knaccudukammst marHetnkoB. MarHuTOMEXaHWUECKHE SIBIICHUS.

MarneTtukn JmamMarseTuku U napamarHeTuku. @eppoMarseTu3M

Tema 26. SIBieHME >IEKTPOMAarHUTHOM MHAYKUMU. 3akoH dDapazes, MpaBuio

SIBnenne Jlenna. DJIC unaykuuu. KosdduumeHt camonHayKuuu. DHeprus

JIEKTPOMAarHUTHOM MarHuTHOro mnojs. CaMOMHIYKIMS U B3aMMHAs WHIYKIIHS

WHAYKIHH. KonebarenbHbli KOHTYP..

Tema 27. CBoOosiHbIE He3aTyxarolllhe, 3aTyXalollue ¢  BBIHYXJIECHHBIC

ONEeKTpOMarHuTHbIE koneOanus. KBaszucranuoHapHble TOKH. AKTUBHOE CONPOTHBIICHUE,

KoJieOaHus KOHJIEHCATOp, UHIYKTUBHOCTh B LIENIU NEPEMEHHOIO TOKA. 3aKOH

Owma IJI1 ICPEMCHHOI'O TOKaA. MOIIHOCTh B LICIIH NEPEMCHHOT'O TOKA.
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Tema 28. Tox cmemenus. BuxpeBoe anektpuueckoe mone. Cucrema

ONeKTpOMarHuTHbIE ypaBHeHHIl MakcBemia. OJIEKTPOMAarHUTHBIE BOJIHBL. YpaBHEHHE

1oJIst JIEKTPOMAarHUTHOW BOJIHBI. BO3HUMKHOBEHHME M PpacCIpOCTPaHEHUE
BOJIH. Bexkrop Ymosa-IloiiHTHHTA. Cnoxenue B3aUMHO
NEePIEeHAUKYJIApHbIX KoseOanui. CirokeHue KoJieOaHuH OJHOTOo
HanpasiieHus. Ctosure BOJNHBI. ['pymoBasi CKOpPOCTb.
Kitaccuueckast a1eKTpoAMHaMUKa U TPaHMIIbl €€ IIPUMEHEHUS.

Tema 29. JleticTBue cBeTa Ha ria3. CBeToBoM noTok. Cujia cBeTa

OcHOBBI (hoTOMETPHH

OCBCHIéHHOCTB. CBETHMOCTh U SAPKOCTDb

Tema 30.

OcHOBHbIE CBOMCTBA M XapaKTEpUCTUKH cBeTa. OnpeneneHue

OcHoBBI ckopocTH cBeTa. OCHOBHBIC 3aKOHBI T'€OMETPUYECKOM ONTHKHU.

FEOMETPUYECKON 3aKoHbI OTpa)KeHHUs U npenomieHus ceera. [lpunnun depma.

ONTHKH. Onrtuyecku cucrtembl . Xona jdyded B mnpusme. JIua3pl. Popmyna
TOHKOW nMH3bL. IlocTpoenue nzoOpakeHuil B nuH3ax. HemocraTku
JIMH3. 3epKaa.

Tema 31. CaeroBasi BOJIHA, €€ OCHOBHbIE CBOMCTBA U XapaKTEPUCTUKH. .

OcCHOBBI BOJIHOBOM OtpakeHue M NPEIOMIICHUE DJIEKTPOMATHUTHBIX BOJIH Ha T'PAHULE

ONTHUKHU JBYX IuaNeKTpudeckux cpel. @opmyinsl @penenst. OTpaxkeHue u
IIPEJIOMJICHUE CBETA.

Tema 32. Wntepdepennuss cBera. KorepeHTHOCTb BOJH M METOABI €€

WnTepdepennus OCYIIECTBIICHHS B ONITUKE. JByXiTydeBast ”HTEphEpEHIHS .

CBeTa. WnTepdepenius miockux BosH. HTephepeH1ys B TOHKUX TUIEHKaX.
MHoronyueBas uHTepDepeHITHS. Mertob1 HaOIIOCHUS
nHTEephepeHIUN

Tema 33. Hudpaxknus cBera. Ilpunuun TIrolirenca-®penens. Meron 30H

Judpakuus ceera ®peHens. I'paduueckoe BBIYHCIICHUE aMIUIATY 1B

pe3yIAbTUPYIOIIETO KoJieOaHusi (METOJ] BEKTOPHBIX JUArpaMm).
Hudpakius @DpeHens Ha mnpocTedmux mnperpagax (Kpyrioro
oTBepCcTHsl, nucka). Judpakius MmiIoCKUX BOJIH Ha MOJYIUIOCKOCTH
(mudppaxkuus Ppaynrodepa). Judpakuus Ha Kparo NPsIMOIMHEHHOTO
MOJTyOECKOHEYHOT0 3KpaHa. Judpakius IMMIOCKUX BOJIH Ha IIETH
(mudppaxkuus Ppaynrodepa). AudpakiuoHHbIE PELIETKH.
CriekTpaJbHbIe XapaKTEePUCTUKH PELIETKH

Tema 34.
[Tonsipu3arus cBera.

[Tonspuzanus ceera. Buael nmonspusanuy, CTENEHb MNOJSPU3ALMH.
[Tonspuszaropsl, 3akoH Mamoca. Ilomspuszanus  cBera  1pu
OTpa)XCHHUHU U NPEIIOMIIEHNH, 3aKOH bprocrepa. [IBoiiHoe
JTy4eTpesIOMIICHUE TPU MPOXOXKIAEHUHM CBETA 4epe3 aHU30TPOIHYIO
cpeny.

Tema 35. Hucniepcuss  cBemiia. HopmanbHas W aHOManbHasg JAMCIEPCUS.
Bsaumopeiicteue OnexTpoHHas Teopus aucrepcuu csera. [lormomenue n paccesHue
CBETa C BEIIECTBOM ceera. ®otorddexrt. Dopmyina DifHmTeriHa. DOTOHBI.

Tema 36. BpamieHne IUIOCKOCTH MOJISIpU3AallMd B ONTHYECKH aKTHBHBIX
OnTuueckas cpenax. MckyccTBeHHass aHM30TPOINA U IBOMHOE JTy4€eIPEIOMIICHHUE.

AKTUBHOCTDH BCIICCTBA

®oroympyrocts. Dddexr Dapanes. DnekTpoontudeckuii 3¢ ekt
Keppa

Tema 37.
TermoBoe uzinyyeHue

PaBHOBecHOE u3TyueHHE. 3aKOH H3Iy4eHHUs aOCOIIOTHO YEpPHOIo
tena Kupxroda. 3axkon cmemenuss Buna. 3akon Credana-
bonbrmana. Knaccuueckas. 3akon Panes-/[xunca. KBanToBas
teopust u3nydeHunn Gopmyia [lnanka

Tema 38.
AtomHas puszuka.

CocraB atomuHoro snpa. Teopus aroma bopa. Ilocrymarsr bopa.
Henocratku teopun bopa. Oneitel ®panko u I'epua. Criektp atoma




Bojopoaa no bopy. Jledekt maccel u 3HEprus cBs3u siapa SaepHbie
cuibl. Monenu siapa. PagnoakTUBHOE M3IIy4eHHE U €0 BHUJbl. 3aKOH
paguoakTtuBHOro pacnana. IlpaBwia cmemenus. EctecTBeHHas u
HCKYCCTBEHHAsi pPaAMOaKTUBHOCTh. Camble MPOCTHIC sA/IEPHBIC
peakuuu. LlenHbie peakuuu.

Tema 39 KopnyckynsipHO-BOJIHOBOM ~ Jyaliu3M CBeTa H  MHUKPOYACTHII.

OCHOBBI KBAHTOBOM I'unoreza ne-bpoiins. Ilpunmun neonpenenenHoctu [ 'eitzenOepra.

MEXaHUKH BonnoBoe ypaBnenue pénuurepa. Ypasnenue pénuurepa s
cBoOomHBIX uacTull. KBaHToBaHume sHepruu. IIpocTpaHCTBEHHOE
KkBaHTOBaHHEe. CimHOBOE KBaHTOBOE yucio. CrnuH. [Ipunnun [laynu
(TpUHIMI UCKITFOYCHUS ).

Tema 40 ChnekTppl  HMCIYCKaHMsI M CHEKTPbl  MOTJIOIICHUS.  3aKOHBI

CrnexTpanbHbIi creKkTpaibHOro ananuza. CrocoObl popmupoBaHus CIIEKTPOB. Busl

aHaJIN3 CHEKTPOB. DHEPrusi MOJIEKY. Bubl MOJNEKYISIPHBIX CIIEKTPOB.

6.

CTPYKTYPA U COAEP)KAHUE AVCLUITIIMHBI

6.1. ®opma obyuenus — oyHasi, Kypc — 4, cemectp — 7

HaumenoBanus Pas3aciioB U TEM

KonunuectBo yacoB

Jlexu. | Jla6op. | Ilpakr. | CPC+K | Bcero

Tema 1.Kunematuka 2 1 2 5
Tema 2. Bunsl aBrmKeHUs

Tewma 3. Jlunamuka MaTepruaabHOU 2 1 2 5
TOUKH

Tema 4. Cuctemsl oTcuéra

Tema 5 PabGota u sHeprus 2 1 3 6
Tema 6. Kuaemaruka u JTUHaAMHUKa 2 1 3 6
TBEPJIOTO TeJia

Tema 7. MexaHuka KHUIKOCTEN U 2 1 3 6
ra3oB

Tema 8. Mexannueckue KoaecOaHus 2 1 3 6
Y BOJIHEL.

Tema 9 DiieMEeHTHI PENSATUBUCTCKOM 2 1 3 6
MEXaHUKH

Tema 10.0cnoBet MKT 2 1 2 5
Tema 11.TepmonnHnamMuka 2 1 3 6
Tema 12.Ctatuctudeckas ¢pusuka. 2 1 2 5
Tema 13. Il Hayano TepMOJUHAMUKU

Temal4. DuTponusi. 2 1 3 6
Tema 15.Kunkoctu 2 1 3 6

Tema 16.PeanpHbIE TA3BI

Tema 17. TBépmoe Teno 2 1 3 6

Tema 18.dusndeckas KWHETHUKA

NTOI'O 3A CEMECTP
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6.2. ®opma obydeHus — ouHasi, Kypc — 4, cemecTp — 8

KonnuecTBo yacos

Haumenosauus pasaenos 1 Tem Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero
Tema 19.2nekTpuueckue moJs 3apsji0B B 2 2 3 7
BaKyyMe.
Tema 20.2nekTpryecKkoe MnoJje B BELUIECTBE.
Tema 21.IIpoBOHUKHN B 3JIEKTPUYECKOM 2 2 3 7
oJe.
Tema 22.O1eKTpUUECKUl TOK.
Tema 23.MarautHoe 1osje B BaKyyme 2 2 3 7
Tema 24.MarauTHoe€ 10J€ B BEIIECTBE
Tema 25.Marnetuku 2 2 3 7
Tema 26.5BreHNE 3JI€KTPOMarHuTHON
WHIYKIAH
Tema 27.OneKTpoOMarHUTHBIE KOJIEOAHUS 2 2 3 7
Tema 28.0neKkTpoMarHuTHbIE MO
Tema 29.0cHOBBI (hOTOMETPUHI 2 2 3 7
Tema 30.0OcHOBBI TEOMETPUYECKOMN ONTHKU.
Tema 31.0cHOBBI BOJIHOBOM ONTHKHU 2 2 3 7
Tema 32 .UuTepdepenius cBera
Tema 33./ludpakuus cBera 2 2 3 7
Tewma 34.Ilonspuzarus cBera
Tema 35.B3anMoelicTBue CBeTa C 2 2 3 7
BEIIIECTBOM
Tema 36.0nTHyeckas akTHBHOCTD BEIECTBA
Tema 37.TennoBoe U3iyueHue
Tema 38.ATomHas puzuka 2 2 3 7
Tema 39.0cHOBBI KBAaHTOBOW MEXaHUKH
Tema 40.CriexTpanbHblid aHAIN3
UTOI'O 3A CEMECTP 20 20 30 70
NTOI'O ITO KOMITIOHEHTY OIIOII 46 — 33 65 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TIPOMEXYTOYHOU ATTECTALINN

7.1. KonTtponbHbIE BOIIPOCH
Cemectp 7
B uém cocTouT MexaHuyeckoe JBUKEHHE?
Yro takoe cucrema orcuéra?
Kax ¢popmynupyercst ocHOBHas 3aa4a MEXaHUKU?
C nomouipbio KakMX BHUJIOB JIBUKEHUS MOXKHO IPEACTAaBUTH J1I000€ JABHKEHHE TBEPIOTO
Tena?
Kaxoe nBmxeHHne Ha3bIBA€TCsI TOCTYNATENIbHBIM?
Kaxoe nBm>xeHne Ha3bIBaeTCs BpallaTeIbHbIM?
Yto Takoe TpaeKTOpUs JBUKECHUS?
Kakumu criocodbaMu MOKHO 3a1aTh IBHYKEHUE TOUKU?
B 4ém cMbICI TOHATHI ITyTH U TIEpEMEIICHUS?
0. Yemy paBeH BEKTOp IOJHOTO YCKOPEHHS MpU IBUKEHHHM TOUYKU MO KPUBOIMHEWHOM
TpacKToOpuu?
1. Kaxk onpenenuTs MOyIb TOTHOTO YCKOPEHUs?
12. Yemy paBHO cpeqHee 3HaU€HUE CKOPOCTU? Y CKOpEeHUs?

b=

e S BN
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Kakue napameTpsl XapakTepU3yIOT IBUKEHHUE 110 OKPYKHOCTH?

Kaxk onpenenuTs yriioByr0 CKOPOCTh BpallleHUs] MaTEPUATbHON TOUKH?

Kak omnpeznensercs yrioBoe YCKOpEHHE IIPU HEPABHOMEPHOM BpallleHUH, KyJa
HaIIPABJIEH €r0 BEKTOp?

KakoBa CBsI3b MEXy TAHT€HIIUAJIBHBIM YCKOPEHHUEM U YIJIOBBIM?

Kakoe nBr>xeHne Ha3pIBACTCA PABHOMEPHBIM IIPSAMOIMHEUHBIM?

Kak BbIsimaT rpaduky  CKOpPOCTH M TMEpPEeMEIIeHUs sl  PaBHOMEPHOTO
MPSMOJIMHENHOT O IBMKEHUS?

Kakoe n1BuxeHne Ha3pIBaeTCs PAaBHOYCKOPEHHBIM ITPSIMOJIMHENHBIM?

Kak onpenenurs CKOpOCTh PU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU?
UYro Takoe nepuoj BpalaTeabHOro JBUKEHUS?

Kakoe nBr>xeHne Ha3pIBaCTCA PABHOMEPHBIM BPAILATEIIbHBIM?

Kakue cucrembl oTcuéra Has3blBalOTCs MHepuuaibHbIMU? [IpuBenuTe mpuMepsl TakuX
CUCTEM.

Urto Takoe nHepuus Tena?

Kakue Buapl cui u3BecTHsl B (usuke? Kakue BHIBI CHJI pacCMaTpUBAIOTCS B
MeXaHHKe?

Uro Ha3bpIBaeTCA ypaBHEHUEM JIBUIKEHUSI MaTepUaIbHON TOUKU?

Kak ¢opmynupyercs 11 3axon HeroToHa?

Yro Takoe macca tena?

Uro Takoe MMITYJIbC CHJIBI, UMIYJIbC MaTepuanbHOi Toukn? Kak ¢opmymupyercs 11
3aKk0oH HpIOTOHA C NCIIOJIB30BAHUEM ITHX BEIUYNU?

Kak ¢popmymmpyercs 11 3akon Herorona?

Kak ¢opmysnupyercs 3aK0H COXpaHEHHs UMITyJbca?

Uro Takoe LEHTp Macc Tena (cucteMbl MarepuanbHbIX Touek)? Kak Haxoasrces
KOOpJUHATHI LIEHTpa macc?

Kakue BuibI TpeHMSI CYILIECTBYIOT B IpUpoe?

Kakue Bunpl negopmanuii cymectyrotr? IlpuBeanrte npumepsl.

Kak popmymnupyercs 3axon ['yka?

Kaxosa npupopa cuin ynpyroctu?

Kak popmynupyercs 3aKk0oH BCEMUPHOTO TATOTEHUS 7S IBYX MaTe€pHaIbHBIX TOYEK?
Yro Takoe yckopeHue cBoOogHOro majaeHus? Kak OHO 3aBHCHUT OT HIMPOTHI MecTa U
BBICOTHI HaJl TOBEPXHOCTHIO 3eMJIu?

Yro takoe cuia Tsokectu? Bec Tena?

Kak Bbruncisiercst pabota Cuiibl, IOCTOSIHHONM BO BPEMEHU U U3MEHSIOUIENCsS BO
BpEMEHU?

Uro Takoe KHHETHYECcKasi JHEpIrusi MarepraibHOi Touku? CHucTeMbl MaTepHabHBIX
TOYEK?

Uro Takoe nmoTeHIMaIbHas SHeprus?

Kakue cuibl Ha3bIBalOTCS KOHCepBaTUBHBIMU? YUeMm ompenensercss pabora 3TUX cui?
UeMy oHa paBHA Ha 3aMKHYTOU TPAeKTOpUHU?

YeMy paBHaA OTEHIMAIbHAS SHEPTUs TeJA, HOJHATOrO Haj 3eMIEn?

YemMy paBHa MOTEHIMANIbHAS YHEPTHS YIPYTO 1e(OPMUPOBAHHON MPYKUHBI?

Kak popmymnupyercs 3aKkoH coxpaHeHHs?

Kak ¢opmynmpyercst 3aK0H COXpaHEHHUS MEXaHUUECKOW sHeprun?

Kakoii ynap Ha3zbiBaeTcsi aDCOJIIOTHO HEYIPYTUM?

VYcnoBue paBHOBECUSI MEXAHUYECKOW CUCTEMBI.

Yro Takoe ycToMUMBOE, HEYCTONYMBOE, O€3pazInyHOe paBHOBECHE?

Kakoe nBr>xeHne TBEpAOro Tela Ha3bIBAETCsI IOCTYIATENbHBIM, BpallaTeIbHbIM?
Yto Ha3pIBAETCSI MOMEHTOM CHJIBI OTHOCUTENIBHO OCHU?

Cdopmynupyiite Teopemy I'toiirenca-IITeiinepa.
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CdopmynupyiiTe OCHOBHOE ypaBHEHUE TUHAMHKHU ISl BPAIIATEIBHOTO JBUKCHUS
TBEPAOro Tena.

Cdopmynupyiite 3aK0H COXpaHEHHsI MOMEHTA UMITYJIbCA.

Kaxkue npoueccel Ha3piBaroTCs nepuognueckuMu? Yro rakoe nepuon?

Kakue xoneOanus Ha3bIBatOTCs rapMoHHUecKUMH? COOCTBEHHBIMU?

Kak 3anuceiBaercsa nuddepeHimaibHoe ypaBHEHUE HE3aTyXalOIINX TapMOHUYECKUX
Kose0aHui?

3anucarh ypaBHEHHE TapMOHHUYECKOTO KOJeOaHUs U JaTh ONpeAeNieHUEe BCEX BEITUYMH,
BXOJIAIIUX B 3TO YpaBHEHHUE.

Uro Takoe 3aTyxaHue KojieOaHui? 3amucaTh ypaBHEHHE 3aTyXalOIUX KOJIeOaHUH.
HaueptuTs npumepHbIii rpaduk Takux KojaeOaHHH.

Urto Takoe pezoHaHnc? UeM onpeaensieTcs ocTpoTa pe30HaHCHOTO TUKa?

Uro Takoe MaTeMaTHUECKHii MassTHUK? 3amucath GopMyITy Ui Ieproa KoJeOaHuu.
Yro Takoe ¢pu3uvecKkuii MasTHUK? 3anucath GopMyIry s Ieproia KoaeOaHui.

UYro Takoe BonHA?

3anucath ypaBHEHUE IIOCKOW TapMOHUYECKOM BOJHBI.

UYro Takoe mpoAosbHbIC U MonepeyHbie BOMHbI? [IpuMepbl IpoA0IbHBIX U MOMEPEYHBIX
BOJIH.

B kakux cpenax MOTyT pacpOCTpaHAThCS MPoA0IbHbIE BOJIHBI? [lonepeunbie BOIHBI?
Uro Ha3bpIBa€TCS CTAIIHIOHAPHBIM TE€UECHUEM?

Urto Takoe JTuHUSA TOKA?

Yro takoe TpyOka Toka?

3anucaTh ypaBHeHHe bepHyium 11 mOTOKa uaeanbHOM kuakoctu. Kak ono unraercs?
Cy1iecTBYeT 1 CHJIa CONTPOTUBIICHUS IBHXKEHUIO TEJl B H1€aTbHON YKUJIKOCTH?

Kakoe Teuenue )KuKoCTH Ha3bIBAIOT TypOYIEHTHBIM?

Kakue cBoiicTBa Tes n3yyaeT TepMOJUHAMUKA?

Kakoe cocrosinre cuctembl Ha3bIBaeTcsi paBHOBeCHbIM? HepaBHOBeCHBIM?

Yro Takoe oOpaTumsle nporecchl? L{ukmuueckue npouecco?

Kakue oCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETHUecKol Teopun? MX ombITHOE
MIOATBEPKICHUE.

Yro Takoe Temneparypa? Kak MOKHO U3MEpUTh TeMIlepaTypy Tena’?

3anuIuuTe ypaBHEHHUE COCTOSIHUS MJI€AIBHOIO Ta3a.

Kak popmymnupyercs 3axon Jlanbrona?

Kakwue mpoueccel Ha3bIBatOTCS MOTUTPONNYECKUMU?

Kak onpenensiercs paboTa raza npu n3MeHeHUN 00bema?

Bune! TemioodmeHa.

Uro Ha3bIBaeTCs KOJIMYECTBOM TEILIOTHI?

Kak ¢opmymnupyercs [ Hauano TepMoAMHAMUKH?

Urto Takoe BHYTpEHHsIs YHEPrus Tena?

Yro Takoe TEMmI0eMKOCTh Tesa? Y aenpHas TeII0EMKOCTh?

Kak ompenenseTcss TemIOeMKOCTh Tra3a IMpH H30XOPUYECKOM Mpoliecce, Mpu
n3zobapuueckom?

Kak cBsi3aHbl Mex 1y CO00M TETI0EMKOCTh ra3a Mpu U300apuYecKOM U U30XOPHUECKOM
npoueccax?

Kak onpenensercs paboTa ra3a npu pa3iMyHbIX MOJUTPONMMUYECKUX Mpolieccax?

Yto Takoe cTeneHb cBOOOIbI YaCTUIIELI?

Yemy paBHA KUHETUYECKAsl DHEPTUsI MHOIOATOMHOTO Ta3a’?

3anummuTe pacnpeaeneHrne MakcBemia MOJIEKYJT IO CKOPOCTSIM.

Kaxk nonyuuts pacnpenenenue bonbimana?

BriBenuTe 6apomerpuueckyro hopmyiy.

Yro Takoe GyHKLHUS pacnpeaeaeHus?

Yro takoe 3HTpONHUA?
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98.  Yemy paBHO U3MEHEHHUE SHTPOIIUH 3aMKHYTON U30JIMPOBAHHON CUCTEMBI?

99. Chopmynupyiite Il Hawao TepMOIUHAMUKH.

100. Yo Takoe TernioBas MalinuHa?

101. Yrto Takoe pa30OMKHYTBIA U 3aMKHYTBIN I[TUKIIbI?

102.  Yro mpencrasusier codoit mukn Kapuo?

103. Yemy paBeH MaKCUMaJIbHBIN K.I1.Jl. HICTIbHON MallluHbI?

104. Uemy paBeH K.I1.JI. H€aIbHON TEIUIOBOW MallIUHbI?

105. KakoB cMbICII TOCTOSIHHBIX B YpaBHeHUU Ban-nep-Baanbca?

106. UYto Takoe ucnapeHue, KUIeHue, 4eM OHU OTJIMYAIOTCS IPYT OT Japyra?

107. Ot KakuX yCJI0OBUM 3aBUCUT UCIIAPEHHUE U KUTICHUE KUIKOCTU?

108.  Kakoii nap Ha3pIBa€TCsl HACHIIIEHHBIM?

Cemectp 8

109.  UYto Takoe 351eKTpUUecKuil 3apsi?

110. Kaxk dhopmynupyercst 3aKOH COXpaHEeHUs 3apsiga?

111.  3anummure 3akoH KynoHa i [ByX TOYEUHBIX 3aps10B B BEKTOPHOM U CKAJISIPHOMN
dhopwme.

112. Yo Takoe ayiekTpuueckoe mose?

113.  Yro Takoe HanpsH>KEHHOCTD AekTpuueckoro noia? Kyna nanpasiieHn ee BeKTop?

114. B ueM 3akiroyaeTcst IPUHIMI CYNIEPIO3ULUH SIEKTPUUECKUX MOIEeH?

115. Yo Takoe cuioBas JHMHHS HIEKTPOCTATUUECKOTO MOJIsI, KAKOBO €€ HallpaBiieHue?

116. Yemy paBHa HaPSHKEHHOCTD IOJISI U KaK MIPOXOJISAT CUIJIOBBIE JIMHUU TOUEYHOIO 3apsiaa?

117. Cdopmynupyiite Teopemy Octporpaackoro-I"aycca.

118. UYto Takoe 3J1eKTpruecKoe CMEIICHUE (BEKTOP ANEKTPUICCKON HMHAYKIINH)?

119. Uemy paBHa paboTa CHII 3JEKTPUUYECKOTO MOJIS Ha OTPE3Ke MyTu?

120. Yto Takoe LUMPKYJALHMS BEKTOpa HAIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJS U YeMY OHa
paBHA 10 3aMKHYTOMY KOHTYpY?

121. Kakoe mosie Ha3pIBaeTCs MOTEHITMATBHBIM? JIOKa)KWTE, UTO T10JI€ LIEHTPATBHBIX CHJI
SIBJISIETCS] TOTEHIIMAJIbHBIM.

122. Kak omnpenenseTrcss MNOTEHUWANT JJIEKTPOCTATUYECKOrO0 TMOJs B JaHHOM TOYKe
IIpocTpaHcTBa’?

123. UYemy paBeH TOTEHIMAd B TMPOU3BOJBLHONM TOYKE, CO3/]aBa€MbIi TOYCUHBIM
AIEKTPUUYECKUM 3apsioM?

124. KakoBa CBSI3b MEX/1Y HaIIPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJIS ¥ MOTEHI[HAIOM?

125. Kak pacnpenenstorcs 3aps/isl Ha METaJUTMYECKOM MOBEPXHOCTH CIOKHOU (HOPMBI?

126. Uto Takoe >MeKTPOEeMKOCTh YEAMHEHHOTO MPOBOHUKA?

127. BeBeaute GopMyny eMKOCTH IJIOCKOTO KOHJEHCATOPA.

128.  Urto Takoe 00beMHast INIOTHOCTD SHEPTUH AJIECKTPUIECKOTO 01517

129.  Kakoli BelIMUnHON XapaKTEPU3yETCs DIIEKTPUUECKOE TI0JI€ B JUIIEKTPUKE?

130. Kak cBs3aHbl MeXIy cO0OW BEKTOpa 3JEKTPHUUYECKOr0 CMELIEHHUS U HampsSKEHHOCTH
AIEKTPUYECKOTO OIS ?

131. Yro Takoe BekTOp mnonspuzanuu AuuIeKTpuka? Kak OH CBSI3aH € MOBEPXHOCTHOU
IJIOTHOCTHIO "HaBEJEHHBIX" 3apsiIOB HA IUAJIEKTPUKE B MPOCTEUIIIEM Cllydae MIOCKOro
OECKOHEYHOT0 JUAJIEKTPHKa, TOMEIIEHHOT'O B OJTHOPOJIHOE T10JIe KOHAeHcaTopa?

132. Yo Takoe Touka Kropu cerneroanexrpuka? Uto mpoucxoamr B 3TON TOUKe?

133.  UYto Takoe snekTpuyueckuii TOK? UTO Ha3bIBAIOT CUJION M TUIOTHOCTHIO TOKa? B ueM oHu
n3MepsroTes’?

134. Kakwue cuiabl MOTYT OCYIIECTBUTH MEPEHOC JJIEKTPOHOB OT TOYKH C MEHBIIUM
MMOTEHIIMAJIOM B TOUKY ¢ OoyibImuM roTeHimaiom? Kakosa npupoa s3Tux cui?

135.  Yto Takoe 3MeKTpOABIKYIIAas cuia (3.1.¢.)?7

136. BriBeaute 3akon Oma, B tuddepeHanbHoi popme,
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3anumuTe 3aKkoH OMa 17151 ydacTKa LU, COAEepKaIero 3.1.¢; Jlus 3aMKHyTOH 1eny,
Yemy paBHa paboTa MOCTOSTHHOTO ToKa? MoOIIHOCTE?

Cdopmynupyiite nepsblit 3akoH Kupxroda i pa3BeTBISHHON AJIEKTPUYECKON LENH U
IIPaBWJIO 3HAKOB JJIs, TOKOB B 3TOM 3aKOHE.

BriBenute BTOpoii 3akoH Kupxroda it 3aMKHYTOro KOHTYpa pa3BeTBICHHOH LIETIH.
Kak 3aBHCHT COIPOTUBIICHHE METAJUIMYECKOTO IIPOBOAHMKA OT TemrepaTypsl? Uro
TaKO€ CBEPXIPOBOJAUMOCTb?

B d4em 3aximoudaercss CYIIHOCTh KJIACCUYECKOM TEOpUU  DJIEKTPOIPOBOIUMOCTU
METaJlJIOB?

Kakue HegocTaTKy IpUCyIny KIaCCHYECKOM TEOPUHU DIIEKTPOIIPOBOIUMOCTH METAIIOB?
crioco0amMy MOKHO OOHApYKUTh CYIIECTBOBAHHE MarHUTHOTO IOJIS IPOBOJHHKA C
TOKOM?

Uro Takoe BEKTOp MHAYKIIMM MarHUTHOTo noJjsi? Kak oH HampasieH B IpocTpaHCcTBE?
3anumure 3aK0H AMIiepa B BEKTOPHOH (opMe; B CKAIIIPHOM (popme, Kak B 3TOM ciydae
OIIpEAEIUTh HAIPABJICHUE JEHCTBUS CUIIbI?

Yro Takoe HaIpsHKEHHOCTb MarHuTHoro mnoisig? Kak oHa cCBfi3aHa ¢ MHAYKLUEH
MarHMTHOI'O MOJs?

3anumuTe B BEKTOPHOU opMe U B ckalsipHor (popme 3akoH buo-Casapa-Jlamnaca mis
MHIYKIMH U HaNpsSHKEHHOCTH MarHUTHOro nojis. Kak onpenensercs yros, paccTosiHue,
HaIpaBJICHUE UHAYKLUU TI0JIS IIPU CKAJISPHOM 3aIIMCH 3aKOHA?

Uemy paBHa cwia JlopeHua, aelicTByromas Ha JBukymuiics 3apan? Kak ona
HampasieHa?

Yemy paBHa LUMPKYJIALMS BEKTOpa HANPSHKEHHOCTH MAarHUTHOIO IOJIA 11O 3aMKHYTOMY
KOHTYpY?

UYemy paBHa MexaHHYecKas padoTa TOKa B MAarHUTHOM 10Jje?

Yemy paBeH MEXaHMYECKHH MOMEHT CHWJI, ACHCTBYIOIIMX Ha pPaMKy C TOKOM B
OJIHOPOJIHOM MarHUTHOM I10J1e?

YTo Takoe MarHUTHBII MOMEHT PAMKH C TOKOM M YEMY OH PaBeH?

B uem 3akiiouaercs sBJIEHHE 3JIEKTPOMArHUTHOM MHAYKIMKU? Kakumu omelTamMu 3TO
SBJICHHE MOXET OBITh MPOUIITIOCTPUPOBAHO?

3anuIIuTe 3aKOH JIEKTpOMarHuTHON MHAyKuuu dapanes.

3anuIIuTe BBIPAKEHUE JUIS 3.1.C. CAMOMHIAYKIIUH.

Uro Takoe cBOOOAHBIE KOJIEOaHUS?

Kak co3znath xoneOaHus B KosieOaTeIbHOM KOHTYpE, COZEp KalleM MOClIe0BaTeIbHOE
COCIMHEHHE pEe3NCTOpa, KOHJAEHCATOpa M KaTyIIKU HWHIYKTUBHOCTU? OOBsICHUTE
(GU3NYECKyI0 KapTUHY POUCXOSAIIETO SIBICHHS.

3anumute nuddepeHraIbHOe YpaBHEHUE AJIEKTPUUYECKUX KOJeOaHUM B KOHTYpE C
Y4ETOM 3aTyXaHHUsl.

Uro Ha3biBaeTcsi JOOPOTHOCTbIO KOHTYypa M Kak JOOpPOTHOCTb COOTHOCUTCS C
HanpspkeHusMu Ha R, L, C ipu pezonance?

Yo Takoe pezoHaHC TOKOB? HanpspkeHuit?

BriBeaute 3axoH OMa 1715 1IENH IEPEMEHHOIO TOKA.

Kak ompenensercss MrHOBEHHass MOIIHOCTh B LENH NEepeMeHHOro Toka? M3 kakux
qacreil oHa, coctout? KakoB ux ¢pusnueckuit cMpici?

UYro Takoe BEKTOp HAMarHMUYEHHOCTU U YEMY OH PaBeH?

KakoBa cBs3p MeXAy  HWHAYKIHMEH, HANpsHKEHHOCTbIO  MarHUTHOTO  IOJIA,
HaMarHMYEHHOCTBIO, MArHUTHON BOCIPUMMYUBOCTBIO U MAarHUTHON NPOHHUIIAEMOCTHIO
BemiecTBa?

Kakue BELIECTBA Ha3bIBAIOTCS aMarHeTUKAMU, napamMarHeTHKaMH,
¢deppomarnetukamMu? KakoBbl MO 3HAKy M BeluWYMHE (TMOPSAOK) HMX MAarHUTHas
IIPOHULIAEMOCTH?

Uro Takoe cniuH anekTpona? Yemy on paBeH?
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Kak 00BsICHUTS sIBIICHHE IUaMarHeTu3Ma, mapamaraeTusma’?

Yto Takoe JOMEHBI U ToYeMy peppoOMarHeTHK UMEET JOMEHHYIO CTPYKTYpY?

Uro takoe neTiis ructepesuca peppomaruneruka? OT 4ero 3aBUCHUT €€ TUIOIAIb?
3anummuTe ypaBHEeHUs MaKcBeia B MHTErpalibHON dopme,

3anummre BOJTHOBOE YpaBHEHHUE JUIsl HEKOTOPOH (hyHKIMH f.

Jlokaxkute, 4TO AJIEKTPOMArHUTHOE TOJIE PACIPOCTPAHSIETCS BOJTHOOOPA3HO.

Kak onpenensiercs gaBjieHne 3J€KTPOMarHUTHON BOJIHBI?

UYto Takoe mokazaTelsib IpeJoMIIeHUS cpebl (a0COMIOTHBIN U OTHOCUTENbHBINH)?

Uro takoe KOAQPHUIUEHT OTpaKEHUS, TPOIYCKaHUS?

3anucath (GopMyIly UIsl CKOPOCTH CBETA B CPeJie € ToKa3aTesIeM PEeTOMIICHUS .

Kak BbIpa)kaeTcsi mokasarenb MPEJIOMIIEHUs CPENIbI UEpe3 €€ TUAIEKTPUUECKYIO U
MAarHUTHYIO IIPOHUIAEMOCTh?

3anucarhb BeIpaskeHue i BekTopa YMmoBa-Ilolituara. KakoB ero ¢usndeckuii cMpIcii?
Yrto Takoe MTHTEHCUBHOCTH cBeTa? Kak cBsi3aHa MHTEHCUBHOCTb C aMILJIUTY10M BOJIHbBI?
ChopmynupoBaTh 3aKOH OTPAKEHUS CBETA.

3anucaTh 3aKOH IIPEIIOMJICHUS CBETA.

Yrto Takoe CBETOBOI OTOK, B YEM OH U3MeEpsIeTCs?

Yrto Takoe cuiia CBeTa, OCBEUIEHHOCTh TOYEYHOI'0 UCTOYHUKA CBETA?

Cdhopmynupyiite 3aKOHBI TEOMETPUIECKON OITHKH.

Kak popmynupyercs npunimn Oepma?

OObsicHUTE X0 JTy4eil B IpU3MeE,

Kakue nuH3bI Ha3bIBAIOTCS COOMPAIOIIUMU, PACCEUBAIOLITUMU?

HazoBure xapakrepHble OCH, TOUKHU U IIJIOCKOCTH JIMH3BI.

BriBeaure hopmyity TUH3HL.

Kax moctpouts nzobpaxkenue B chepruueckom 3epkaie?

Kak noctpouts n3o0pakeHue B IIIOCKOM 3epKaje?

Urto Takoe KOrepeHTHbIE HCTOYHUKHU U BOJIHBI?

B uem cocrout siBneHue uHTEpPEepeHnn ceera?

3anucarh, YeMy paBHa pa3HOCTb (pa3 MeXay JABYMsI BOJHAMH, €CIM Pa3HOCTh XOJa
MEXJly HUMHU paBHa A.

YeMy JOMKHa paBHATBCA PA3HOCTh (a3 M Pa3HOCTh XOJa MEXAy JBYMs
UHTepQEpUPYIOIIUMU JTydaMH, YTOOBI B JaHHOW Touke HaOmIofancs MaKCUMyM
(MMHMMYM) UHTEHCUBHOCTH?

[Tomyunts Gopmyny A ONTHYECKOM pa3HOCTH XoAa Jyded mpu MHTEep(epeHlIUu B
TOHKHUX IJIEHKAX.

Yro Takoe MHMpUHA UHTEPPEPEHIIMOHHOM MOJIOCHI?

UTto Takoe moJsiockl paBHOTO HakJIoHA? ['1e OHM JTOKaTM30BaHbI?

Yro Takoe nosockl paBHOM TonuHb? I'1e OHM JIOKaIM30BaHbI?

OObsicHUTE padyX HYIO OKpacKy MbUIbHBIX Iy3blpeidl. [loueMy B HEKOTOpPBIX MecTax
IIy3BIpHU NPU OTPAXKEHUH OT HUX CBETA KAXKYTCS YEPHBIMU?

VYkaxute, Kakue JTydyu HHTephepupyroT pu oopa3oBanuu konen Herotona?

B uem coctout siBnenue audpaxiuu ceera?

B gem cocrout npunnun I'roiirenca? Yem ®penens nononHw npuHiun [roirenca?
Cdhopmynuposats npunnu I roiirenca-dpenens.

Yem otnimyaercs nudpakuus Openens ot nudpakunn Opaynrodepa?

Kaxk ctpositcst 30Hb1 @peHens 1 CBETOBOM BOJIHBI OT TOYEYHOTO McTOYHMKA? KakoBa
¢dopma Takux 30H? KakoBO COOTHOIIIEHHE UX TUIOIMIACH?

Kak 00bsCHUTH HaJIMuKEe CBETJIOrO MSATHA B LIEHTPE KAPTUHBI NPU TUGPAKIUU OT
TOYEYHOT'O UCTOYHUKA HA KPYIJIOM HENIPO3PAYHOM dKpaHe?

3anucarh pa3HOCTh XOJa /Ul ABYX KpallHUX jydeil npu audpakuuu OpayHrodepa Ha
OJIHOM IIEJIH.

Yro nmpezncrasisier codoit nudpakioHHas pemerka?
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210. Hanmmure ycnoBHe IIaBHBIX AU(DPAKIMOHHBIX MAKCUMYMOB JJIsI PEIIETKH C IEPUOIOM
d?

211. Kakoii cBeT Ha3bIBACTCs MOJISIPU30BAHHBIM?

212.  Yro Takoe yroua bprocrepa? KakoBa nmonsipusamusi oTpaxkeHHOTo 1o yriiom bprocrepa
ny4da?

213. B uem cocTouT SIBJIE€HUE TBOMHOTO JTy4EHpEaIOMIICHUS?

214. Kak oObscHsIeTCS SIBJICHUE ABOMHOTO JIy4eTpeIOMIICHHUS?

215. CdopmynupoBaTh 3akoH Mastoca.

216. B uewm 3akmrouaetcs siBiieHne quxpousma? Kak jenarorcs noiasipouisl?

217. Kak ocymiecTBiaseTcs u AJisl 4ero MPUMEHSETCS SIBJICHUE UCKYCCTBEHHOM aHU30TPONUH?

218. B uewm 3axmouaercs apdext Dapanes?

219. Kakoe u3inydeHHe Ha3bIBAlOT TEIIOBBIM?

220. Yro Takoe 3Hepreruyeckas CBETUMOCTb Teja?

221.  Yto Ha3bIBaeTCH M3TydaTeIbHON CIOCOOHOCTHIO Tema?

222. Yro Ha3bIBAETCS MOTJIOMIATEILHON CIIOCOOHOCTHIO Tena? B kakux mpeaenax MoxKeT
MEHSTHCS OTJIoUIaTeNbHas CIIOCOOHOCTh Pa3IUYHbIX Ten?

223.  Yro Takoe abCONIOTHO YepHOe Tenao? YKakuTe crnocoObl peanu3anuu adbCoIOTHO
YEepHOTO TeJa B KCIepuMeHTe?

224.  CdopmynupoBaTh 3akoH Kupxroda it TETI0BOTO H3IIydeHH»

225.  CdopmynupoBats 3akoH Ctedana-boabimana.

226. CdopmynupoBaTh 3aK0H cMelicHus BuHa.

227. B uewm cymHocTtbh runoressl [lnanka?

228. KakoBo BeIpa)keHUE JJI YHEPIUU KBaHTa cBeTa’?

229. KakoBbl OCHOBHBIC 3aKOHBI (hoTOIPhekTa?

230. Yro Takoe "kpacHas rpanuna” Gorodaddexra?

231. Hanwucatb 1 OOBSICHUTH ypaBHEHUE DHHINTEHHA A5 poTodddekTa.

232.  Yro takoe nuHuu bansmepa?

233. B uewm cymHocTh MOJenH atoMa TomcoHa?

234. Yto nmpexactamisieT co0oit monens atoma Pezepdopna? CyniHoOCTh €ro OIBITOB.

235. Cdopmynupyiite nocrynarsl bopa.

236. B uewm 3akmrouaetcs runoresa ae bpoiinsn?

237. KakoB ¢u3ndeckuil CMbICI HHTEHCUBHOCTH BOJIH Jie bpoiins?

238. Cdopmynupyiite npuHLIMI HeotnipeaeneHHocTel [ eitzendepra.

239. 3anummute ypaBHeHue llIpenunrepa.

240. Cdopmynupyiite npunnui [laynu mjist atroMa win Ipyroil KBAHTOBOW CUCTEMBI.

241. U3 4ero cocTOUT MOJHAs dHEPTHs MOJIEKYbl? OOBACHUTE 3TU BU/IbI SHEPTHH.

7.2. OOpazen coaepxaHMsl IK3aMEHAIMOHHOTrO Owiera (IpU HAJIWYMM 3K3aMeHa I10
JTUCITATIIINHE)

BMJIET Nel
. IIpeobpa3zoBanus ["anunes. 3akoHbI JBUKEHHS B HEMHEPLIMOHHBIX CUCTEMaX OTCYETA.
. Ilone ckopocreil. JIunuu u TpyOKH TOKa. YpaBHEHHE HEPA3PHIBHOCTH.
. OnpenenuTs HAMMEHBIIEE BO3MOKHOE JABICHUE UICAIBHOTO Ta3a B IPOLECCE, KOTOPBIM
npoucxoauT 1o 3akony T = To + aV2 re To U o -KOHCTaHTBI

—_—

W N

VYTBep:kIeHO Ha 3acejaHuu Kadeapsl oOmen GU3NKN U TUAAKTUKUA (PU3UKH
npotokoa Ne__or"__ " rojga

3aBeyIoUMi Kadeapoi
9K3aMeHaTop
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B cnydae BeneHus yueOHOro mpoiiecca C KCIOJIb30BAHUEM JJIEKTPOHHOTO OOy4YEHHS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CONEp)KaHWe OMIIeTa MOXKET OTIUYAThCS OT
MPUBEICHHOTO.

8. PACITIPEAEJIEHUE BAJUJIOB, KOTOPLBIE TIOJIVHAIOT OBYUYAIOLIMECH

OO6miast oneHKa 3HAHUNW OOYYArOITUXCS MO AUCIUIUIMHE mpoBoauTcs 1mo 100-0amipHOM
IIKAJIC COTJIACHO TAKUM KPUTEPUSM, IPUBEACHHBIM B Tabnuile Huxke. OpraHu3aiioHHO-y4eOHas
pabota oOydJaromierocs B ayAWTOPUU OIICHUBAETCS HA OCHOBE TaKHMX KpPUTEPUEB Kak
MOCEIIAEMOCTh 3aHATHH, aKTUBHOCTH BO BpEMSl NPOBEJCHUS JIEKIMOHHBIX U MPAKTUUYECKUX
3aHATUN (BOMPOCHI JIEKTOPY IO TeMe JICKIIMOHHOIO Marepuana, ydJacTHe B OOCYXICHUHU
MPOMIEHHOTO MaTepHualia, pelleHrue 3a]ad U CUTyaluil y JOCKM U T.I.) U OLIEHMBACTCS KakK
nornojHuTebHbIe 10 6a/uIoB K OLIEHKE, MOJYyYEeHHON TP MPOMEKYTOYHON aTTECTAIUH.

Bun 3anarus 3HaHue, YMEHHUE U HABBIKH baniner

1.| IlpomexxyTounass | YETKO U TMONHOCTHIO 3HAET BECh OOBEM IPOrPAMMHOIO 40
arrectanus  (3a | matepuana. 3HaHUSl TIIyOOKHE, TPOYHBIE, OOOOIICHHBIE,
OTBET Ha OJuWH | cucTeMHble. He gomyckaeT omuOOK B  H3JI0XKEHUU
TEOPETHUUECKUI M3y4EHHOTO MaTepuaia. JleMOHCTpUPYET MOTHOTY OTBETOB
BOIIPOC) Ha JIOTIOJHUTEIbHBIE W YTOYHSS BOMpPOCHL. Beigenser
[JIABHBIE TIOJIOKEHHUSI B M3YYEHHOM MaTepuaie U He
3aTpyAHSIETCS MPU OTBETAX HA BUIOU3MEHEHHBIE BOIPOCHI.
CBOOOIHO TPHUMEHSIET C IMOJYYCHHBIE TEOPETHYECKHE
3HAHUS MPU PEIICHUH MPAKTUYECKUX BOIIPOCOB

B OTBETE IPUCYTCTBYIOT HECYIIECTBEHHBIE, 36
BTOPOCTENEHHbBIE YIYIIEHHUS] B OCHOBHOM IIPH IIPABUIBHOM
OTBeTE. 3HAET CYIIECTBEHHBbIC TMPU3HAKH  TOHITHH,
SBJICHUW, 3aKOHOMEPHOCTEH, CBSA3€M MEXAY HHUMMU.
CBOOOIHO aHANM3HPYET, JelaeT BBIBOJBI, HCIPABISIET
JomyiieHHble omuoOku. [IpuMeHseT 3HaHHUS B HECKOJIBKO
W3MEHEHHBIX CUTYyaIUsIX.

3HaHUS TOCTATOYHO TOJIHBIE. MOXKET MPUMEHSITh 3HAHUS B 32
HEKOTOPBIX CTaHAAPTHBIX CHUTyalUsX. Y CTaHaBIIUBAET
CYIIIECTBEHHBIE CBS3U U 3aBUCHMOCTHU MEXKIY SBJICHHUSIMHU.
OTBeT NOJIHBIN, MPAaBWIbHBIN, TOTUYECKH OOOCHOBAHHBIN,
XOTS €My HE XBaTaeT COOCTBEHHBIX CY)KJICHUM

[IpaBUIBHO, JTIOTUYECKH MMOCIIEAOBATEIEHO BOCIIPOU3BOAUT 28
TEOPETUYECKHI MaTepuasl. YMeeT MPUBOAUTH OTAEIbHBIC
MIPUMEPBI

JleMOHCTpHpYET YCBOEHHME OCHOBHOI'O MaTepuasa, OJHaKO 24

TpeOyeT JOMOJHUTEIbHBIX M YTOYHSIOMIMX BOMPOCOB IS
IIOJIHOTHI OTBETA

B oTBere mpUCYTCTBYIOT CYIIECTBEHHBIE  OIIMOKH, 20
HEIOJIHOE OCBEILIEHUE TEMbI, HEYETKOCTb U IIyTaHUIIA.

3HaeT MPUMEPHO MOJOBHUHY MaTepuaa. 16

3HaeT TOJNBKO CYIIHOCTh Bompoca. Bocmnpoussoaur 12
oTHeNbHbBIE  (parMeHThl  MaTepuaga C  TIOMOIIBIO
’K3aMeHaTopa
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Hesnanue marepuana. YacTuuHble OTBETBI Ha IIPOCTHIE 4
BOIPOCH! (POPMATTLHOT'O 3HAHUS

2.| llpomexxyrounasi | Paccmorpen ¢u3uveckwii CMBICT 3a/JaHUs, BBICHEHBI 6
arrectauus  (3a | puzUyYECKUEe 3aKOHBI, KOTOpPbhlE HEOOXOTUMO MPUMEHSThH
3a/1auy) IIpY PELICHUU TAHHOM 3aJauM, 3allMCaHa CucTeMa
YpaBHEHUH, KOTOPasi ONMCHIBAET SIBJICHUE.

Pemena cucrema ypaBHEHMHM, IIOJydyeHa KOHEUYHas 6
¢dopmya, mpoBeeHa MPOBEpKa HAa Pa3MEPHOCTb.
[IpoBeneHHBIE  YMCIEHHBIE  PaCUEThI. IMOCTPOCHBI 8
HeoOXxoauMble  TpadUKH, PACCMOTPEHBI  IpeieibHbIC
MIEPEXO/BI.

3.| Jonomuurensueie | CTporoe BeimoiHeHUe rpaduka yaeOHOro Impoiecca. 5
OasuIbl 3a aKTUBHYIO pabOTy Ha 3aHATHUSAX, Y4acTHE B PEIICHUHU 5
3aja4, MPaBHJIbHBIC OTBETHI HA TEOPETUYCCKUE BOIPOCHI
(3a 0JTHO 3aHATHE).

CootBeTcTBrE 0AJLIOB OLICHKE

O1ieHKa 110 MATHOAIIIBEHOM IIKaje
KomnunuectBo 6a110B =
s 100 ECTS | Dksamen, nuddepeHunpoBaHHbII 3auer
3a4er

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOILO 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIBHO ET———
35-59 FX HE 3a4TE€HO

0-34 7 HEYIOBJIETBOPUTEIHHO PP ——

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMMU 3/10POBbBA 1 MTHBAJIN/IOB

B xone peanuzanuu JUCITUTUTMHBI UCTIOIB3YIOTCS CIAEAYIOIINE JOTOTHUTEIBHBIE METO B
00y4deHHs1, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluy O0y4JarouInuxcs B
3aBUCUMOCTH OT UX UHIUBUIYATbHBIX OCOOEHHOCTEH:

1) JUTSL CIIETBIX U CIIAa00BUISIINX

- JneKuuu OQOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTa, MJOCTYIHOTO C
MOMOIIIbIO KOMITBIOTEPA CO CTICIIHAITM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTICUCHUEM;

- JUIS ~ BBIIIOTHEHHWS  3a/laHusg  TOpU  HEOOXOJUMOCTH  MPEJOCTaBISAETCS
YBEJTUYHMBAIOIIEE YCTPOUCTBO; BO3MOKHO TaKKE MCIIOJIHb30BAaHUE COOCTBEHHBIX YBEIIMUNBAIOIINX
YCTPOMCTB;

- MUCEMEHHBIE 3a7]aHus O(OPMIISIOTCS YBETUYCHHBIM MIPHUPTOM.

2) JUISL TITXUX U ca0O0CIIbIIIaInX:

- JeKIUU 0POPMIIIOTCS B BUJIE DJIEKTPOHHOTO TOKYMEHTA;

- MMMCbMEHHBIC 33JJaHUS BBITOJHIIOTCS Ha KOMITBIOTEpE B TUCBMEHHOU (hopMe;

- 9K3aMEH TIPOBOJMUTCS B THUChbMEHHOW (QopMe Ha KOMIBIOTEPE; BO3MOXKHO
MpoBeICHNE B (POpPME TECTUPOBAHUS.

3) JUISL JIUIT C HAPYIICHUSIMU OTIOPHO-ABUTATEIHHOTO armapaTra:
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— JeKIH OGOPMIIIIOTCS B BHUJAE JJIEKTPOHHOI'O JOKYMEHTA, JOCTYIIHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEIHATM3HPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

— MUCHMEHHBIE 33/1aHUS BHIIOJHIIOTCSA Ha KOMIIBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hopMe MM BBIIOIHSIOTCS B MUCBMEHHON
¢dbopMe Ha KOMITBIOTEpE.

[lpn HEOOXOAMMOCTH MPEIyCMaTPUBACTCS YBEIMYCHHE BPEMEHH ISl OJATOTOBKH
OTBETA.

[lpouenypa mpoBeAeHHS  NPOMEXKYTOUYHOW  aTTeCTallMM  JIs  OOydaromumxcs
YCTAHABIMBACTCS C Y4YETOM HMX HWHAWBUAYAIBHBIX MNCHXO(DHU3MUYECKHUX OCOOCHHOCTEH.
[TpoMexyTouHast aTTECTALUsI MOKET IPOBOANUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OLEHUBAaHHUA PE3YIbTaTOB OOYyYEHHUS JIOIMYCKaeTcs C
UCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs AOCTYN K HH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaM B CETH
Wurepner mis kaxmoro oOywaromerocs B (opmax, aJanTUPOBAHHBIX K OTPAHMYECHUSIM HX
3JI0pOBbBSI U BOCIIPHUSATHS HHPOPMALIU:

1) JUTSL CIIEIIBIX U CIIa00BUIAIINX:

- B I1€4aTHOH (popme yBeITHMYEHHBIM MIPUPTOM;

- B (JOpMe FIIEKTPOHHOTO JIOKYMEHTA;

2) JUIS TIIyXUX U cIa0O0CIIbIIIaIX:

- B II€4aTHOU (opme;

- B (pOpMeE AIIEKTPOHHOTO JIOKYMEHTA.

3) 1Sl 0OYYArOIIMXCS C HAPYIICHUSMH OTIOPHO-/IBUTAaTENIFHOTO amapara:

- B IIEYaTHOH (opme;

- B (JOopMe FIIEKTPOHHOTO JIOKYMEHTA.

10.  MATEPUAJIBHO-TEXHUYECKOE OBECIIEUHEHME VYYEBHOI'O ITPOLECCA

VY4eOHble 3aHATUS TpoBOAsTCA B ueTBEpTOM Kopiyce Jlonl'Y (r. Joneux, mp.
Tearpanbubiii  13). Jlns mnpoBeneHuss JaboOpaTOpHBIX 3aHATUH TpeOyercs ayauTopHs,
o0opy/soBaHHAas MEJOBOM WM MapKEepHOM MOCKOH, MyJIbTUMEIUWUHBIM NPOEKTOp U HKpaH,
HOYTOYK, KOMIUIEKT y4eOHON mMeOenu JUlsl CTYACHTOB, paboyee MECTO MPernoaaBaTelis, BBIXO B
WHuTepHeT — NpoBOJHON WK ¢ UcOIb30BaHueM Wi-Fi.

s camocTosTeNnbHONM pabOThl MCMONB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOGnuOTEeKM YHHBEpCUTETAa U JPYTUX DJICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToIuuecKoe obecreueHue, NpeacTaBieHHoe Ha Kadeape obmmelt GU3NKu U AUJaKTUKH
bu3uku.

OOyuaronyecs HMMEIOT BO3MOXKHOCTh — HCIOJIB30BaTh  y4yeOHblE MaTepuanbl IO
TUCLUIIIMHE, pa3MelieHHble Ha 1atdopme Moodle IlenTpa mucTaHIIMOHHOTO 00pa3OBaHUS
OI'bOY BO «/lonl'Y». IIpu u3yuyeHMH TUCHMIUIMHBI PUMEHSIOTCS JIEKTPOHHOE O0ydyeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucnosb30BaHMEM  PeCcypcoB  MIATGOpPMBI  JUCTAHIIMOHHOIO  OOpa3oBaHMs
OCYIIECTBIISIETCS TEKYIIMH KOHTPOJIb 3HAHUNA OOYydYalolUMXCsl Ha OCHOBE TECTHPOBAHUS H
IPOBEPKU PE3YIbTaTOB CAMOCTOSATEIBHOM paboThI.

1. PEKOMEHAYEMAA JINTEPATYPA

OcHoBHasi iMTEpaTYpa
1. CaBenbes M.B. OOmmit xypc ¢usuku, T 1| - M.: Hayka, 1977- 416 c.
http://www.ph4s.ru/kurs_ob_ph.html — TekcT: 31eKTpOHHBIH.
2. CagenbeB U.B. Kypc obmeli ¢pusuku. B 4 tomax. M.: KnoPyc, 2009. - 1856 c. — Tekcr:
HEIOCPEICTBEHHBIM.
3. "Banos B.K. Kypc o0mieii puzuku. YML] KO® CHOHY, 2014
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https://www.twirDX.com/file/2506309/ — TeKCT: 3MEKTPOHHBIH.

4. Cob6onp B.P.(pen.) O6mas ¢uszuka. CoopHuk 3amad. - MuHck: Bmmeimmas mkosma, 2015, -
456 c. https://www.twirpx.com/file/2274382/— TeKcCT: 31E€KTPOHHBIH.

5. Bonwskenmreitn B.C. CoopHuUK 3a1a4 o o0memy Kypcy pusuku: Yueb. mocodue s BTY30B.
- 12-e u3n. ucnp.- M.: Hayka, 1990,- 400 c. . — TekcT: HemocpeCTBEHHbIN
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6. SBopckuit B.M., Ilunckuit JILA. OcHoBbl ¢usuku: Yue6. B 2 1. T. 1. Mexanuka.
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7. CuByxun J[.B. O6mmii kypc ¢usuku, T 1, 2- M.: Hayka, 1990- 526 c. . . — Tekcr:
HEIMOCPEICTBEHHBIN

8. SABopckuit B.M., ITlunckuii A.A. OcHoBbl ¢usuku: Yue6. B 2 1. T. 2. Konebanus u BOIHBI.
KanroBast ¢usuka.dusuka snpa u snementapubix yactuna/ [Tox pex F0.U. [uka.-5-¢c u3m.,
crcpeor.-M:. OU3SMATIIUT, 2003.-576¢. https://mav.alleng.Org/d/phvs/phvs61 .him —
TekeT: 2IeKTPOHHBIN.

9. CasenbeB U. B. Kypc ¢uszuku: B 3 T.: yueOHOE mocobue /Uit CTyI€HTOB BYy30B, 00y4arouxcs
[0 TEXHUYECKUM M TEXHOJIOTUYECKUM HAIpaBJICHUSAM U crnienuanbHocTsM. T. 1 : MexaHuka.
MonekynsapHas ¢usuka / U. B. CaBenbes. . — TekcT: HemocpeACTBEHHbII

12.  UTHOOPMAIIMOHHBLIE PECYPCHI

l. Hauunonanbhasi 3JIEKTPOHHAasI OondMoTEKA (HOB): denepanpHas
rocyapcTBeHHass MHQopMaionHas cucrema / MunucrepctBo KymbTyper P®; Poccuiickas
rocynapcTBeHHast Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nata obpamienus:

01.09.2023). — Pesxxum noctyna: cBOOOAHBIN, moanucka. HeoOxoanma ycTaHOBKa MPOTPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayuHas snekTpoHHas Oubianoteka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nmocrtyma: ajisi aBTOPH30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIM.

3. Hayunas snextponHas Oubnuoreka «KuOepJlenunkay»: caidt / Acconuanus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum noctyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTpOHHO-OUOIHOTEeUHAS cucremMa «Jlanby»: [caiit]. — URL:

https://e.lanbook.com (mata obpamenus: 01.09.2023). — Pexxum noctyma: Ajis aBTOPH3OB.
IOJIb30BaTesel. — TEeKCT: dJEKTPOHHBIMN.

5. IBC KOpaiitT: snextpoHHas OubnuoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum goctyna: 1yisi aBTOPHU30B.
1oJb30BaTenen. — TeKCT: JIEKTPOHHBIM.

6. DyiekTpoHHO-0ubInoTeuHast cuctema Joul'Y: caiit / ®I'BOY BO «lonl'Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.

7. DuyiekTPOHHBIN KaTajgor Hayunoit OuGnumorexu [onl'Y: pasgen caiita / HbB
Houl'V. — Texct: anextponusiii // 9bC Houl'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata o6pamenus: 01.09.2023). — Pexum pgocTyna: TOUCK CBOOOJHBIA, 3JIEKTPOHHBIC
JIOKYMEHTBI — 11 nojas3oBarenei JJoul'Y.

8. daexTponnblii apxuB Joul'Y: pasnen caiita / Hb Jonl'Y. — Tekcr:
anektponHslt // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexum noctymna: cBOOOAHBIH.
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13.  ITPOT'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (kopnopatuBnas nunen3us JJorl'Y Ne 46484614)

2. Microsoft Office (kopniopatuBnas nmuuen3ust JJoul'yY Ne 46472919)

3. Microsoft Visual Studio (munensust mporpammsl Dream Spark aiist BeIcnx yaeOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (immnen3un GPL, Apache,
BSD a5t cBOGOHOTO MPOrpaMMHOTO 0OECTICYECHNUS).



