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PABOYASI TIPOTPAMMA JMCITATLIAHBI
OCHOBBI ECTECTBO3HAHUS (PU3NKA) -

YKpynHeHHas rpyIina HallpaBJIeHUN 02.00.00 KoMIBloTepHEIe 1
IIOATOTOBKU ' ’HQOPMAaLIMOHHBIE HAYKH
[Tporpamma BeICIIEr0 0Opa30BaHUSL IIporpamma 6akanaBpuaTa
HanpagsneHne noArOTOBKU ~ 02.03.02 ®dyHmaMeHTaIBEHAS
: UHpOpMaTHKa U HHPOPMALIHOHHEIE
TEXHOJIOTUU
IIpodune mogroToBKM ~ OyHjgamMeHTanbHas MHOOPMATHKA U
UH(QOPMAaILIMOHHBIE TEXHOIOTHH
Ksanmubukauus I Bakanasp
®opma o6ydeHus ' OuHas

Paboyas nporpaMMa ajanTUpoBaHa st JIUL

C OrpaHHM4€HHBIMHA BO3MOXXHOCTSIMH 310POBHSI 1 HHBAJIUJIOB

Honenk 2024



PaGouyas nporpaMma JucHuminibl «Ocnonbl ecrecrosnanust (pusuka)» s 00ydaroIHXCs
o Hanpasnenuio nogrorosku 02.03.02 dyupamenrtanphas urdopMaTuka ¥ MHPOPMALMOHHEIE
texnonoruu (Ilpoduns noxrorosku: Mynpamentanshas uudpopmaruka ¥ HHPOPMAIHOHHBIE
TEXHONIOTHHU), cocTaBjieHa Ha ocHopanuu DejiepalibHOrO rocyAapcTBEHHOro 06pazoBaTeIbHOr0
cTanjapra Beicuiero obpazopanusi — OGakajnappuar 1o Harpasienuio nogrorosku 02.03.02
Oyrnamertanbuas nHGopMaTHka 1 HHPOPMALIMOHHBIC TEXHOIOIMH, YTBEPIKIECHHOTO MPUKA30M
Munucrepcersa o6pasopanms u Hayku Poceuitckoit Mestepaitun ot 23 asrycra 2017 r. Ne 808 (c
u3M. u jorm.), Iopsaka opranusaimu U ocyluiecTiieHusi obpazoBaresibHON JIEATENBHOCTH 10
o0pasoBaTeNbHbIM NIpOrpaMMaM  Bbicluero obpasoBanusi — MporpamMmam GakanaBpuara,
nporpaMMaM  CHeLHanTeTa, [porpaMMmaM  MarucTparypsl, YTBEPKACHHOTO INPUKa3oM
MuHucTepcTBa HayKu M Bhiciuero obpasosanus Poccuiickoit Meznepauuu ot 06 anpens 2021 r.
Ne 245 (c u3M. ¥ HOIL.), B COOTBETCTBUU C yuUeOHBIM MIaHOM, YTBEPKICHHBIM Y YEHBIM COBETOM
®I'BOY BO «Jloul'Y» mnst nabopa 2024 roza.

PazpaboTunku: ' -
noueHT Kadenpbl obimedt (HU3MKM M JUJAKTHKA
Gu3MKM, KaHI. TEXH. HAyK - b.1.Bemesnu

JoneHT kadenpsr obmei (bmmcnn JHAJAKTUKH W
bu3ukH, KaHa. QU3.-MaT. HAyK 0.C.CyxopykoBa

Pa6Gouass mporpamma omoOpeHa Ha 3acefaHWM Kadeapel oOmed OHU3MKM H AMIAKTHKH
ITpoTokoi ot 26.03.2024 r. Ne 12

7~

3apenyromuii kapenpoi- . ' A.B.Besyc
COI'JTACOBAHO:

JlexaH ¢akynpTeTa MaTEMaTHKH U

uHGOPMAIOHHBIX TEXHOJIOTHH N.A. MouceeHko
28.03.2024 r.

VyebHo-MeToqruecKkas KOMACCHS (haKyabTeTa MaTeMaTUKH B HH(POPMAITHOHHEIX TeXHOIOTHH.
IIporokon ot 27.03.2024 1. Ne 3. : £

[Ipencenarens o . % JI. . CensxoBa

PykoBoauTeb OCHOBHOM PO eCCHOHATEHON
00pa3oBaTeNpHOM IPOrpaMMBI,

JI-p TEXH. HayK, AOL. ——=——=—-— J1.B.1lleBuos
26.03.2024 r.
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1. MECTO JUCLMILJIMHbI B CTPYKTYPE OEPA30BATEJILHOM [TPOI'PAMMBbI

1.1. TpeGoBaHus K MpeABAPUTEIHHON MOATOTOBKE OOYYAIOUIMXCS, MPEIIICCTBYIOUINE H
COITYTCTBYIOIME TUCLIMILIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUECHUE TaHHOM:

0a30Basi IOJArOTOBKA MO MaTeMaTHKE M (PuU3NKe B 00bEME MPOrpaMMbl CPEIHEN HIKOJIBI;
JUCUMIUIMHBL ~ mporpammbl  OakanaBpuara: — MaTtematuueckuit — aHanu3,  Anrebpa,
Juddepennmanbapie ypaBHEHHs, Y paBHEHUS MaTEMaTUIECKON (DU3UKH.

1.2. lucuumuiuHel U KypcoBble paboOThl, Uil KOTOPHIX OCBOCHHME AAHHOM JUCLMILUIMHBI
HEO0OXOMMO KakK MPEIIECTBYIOIICE:

IIpon3BoacTBEHHAs IPAKTUKA: HAYYHO-UCCIIE0BATENbCKas padoTa.

2. OIIMCAHME IUCHUIIJIMHBI

2.1.  OOmas xapakTepucTUKa

HaunmenoBanue mokasaTeinst 3HaYcHUE OKA3aTCIs

02.03.02 dynnaMenTanbHas UHPOpMATHKA U
uH(popmannorusie TexHomoruu (IIpoduib
noaArotoBku: OyHaamMeHTalbHas
nH(popMaTuKa U HHPOPMAITMOHHEIC
TEXHOJIOTHH )

HazBanue oOpa3oBaTenbHOI MporpaMmbl

[udp m Ha3BaHUE B COOTBETCTBHUHU C b1.5.26 OcHoBHI ecTecTBO3HAHUS ((U3HKA)

y‘I66HHM IIJ1aHOM

YacTs 00pa3zoBaTeabrHON MPOrpaMMbl bazoBas yacTp

KonngecTBO 3a4eTHBIX €AUHUIL / BCETO YaCOB 3/108

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0y4eHus

O011ee KOJIMYECTBO YaCOB
o
CaMOCTOSI-
®dopma 2| 3 o
> | 2 JeKnu- | mabopa- | MpakTH- | TEIbHOU dopma
o0y4yeHHUs & 2 BCET0
8 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 4 8 20 20 68 108 3K3aMeH

3. LEJU JUCLIATUIMHBI

®dopMHUPOBaHUE Yy CTYAEHTOB CHCTEMbl 3HAHWH, YMEHHUH W HABBIKOB O SIBJICHMSX,
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX M METOJaX W3YyueHHs MPHUpPOIbl. M3yueHue BaskHEHIINX
NOHATHI U Mojeneil pusuku. Pa3BuTHe y CTYIEHTOB TEOPETUYECKHX OCHOB M MPAKTHUECKUX
METO/IOB HCCJICIOBAHUS Il TPOBEICHHS MPOPECCHOHAIBLHON JEATENIbHOCTH, IOyuYeHHE
CTYJICHTAaMH MPEJICTAaBJICHHUS O IOCTAHOBKE 3aJa4 B COBPEMEHHOW (H3UKE M METOAAX HX
dbopMmanuzanuu.

4. KOMIIETEHLIM OBYYAIOIIEI'OCH, OOPMUPYEMBIE B PE3YJIbTATE
OCBOEHUIA KOMITIOHEHTA OBPA3OBATEJIbHOHM ITPOI'PAMMBI, UX
NHAWUKATOPEHI U TNTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

4.1. KomnereHimun
[TK-1. CnocobeH moHNUMATh U MPUMEHSATh B HAyYHO-HCCIEA0BATEIbCKOM U TIPHUKIIATHOM
JESATeTLHOCTH COBPEMEHHBIM MAaTeMAaTHMUECKHIl amnmapar, OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
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COBPEMCHHBIC S3BIKM IPOrPAaMMHPOBAHUS M MPOTPAMMHOE OOECIeueHHe; OIepaluOHHbIC
CHCTEMBI U CETEBBIE TEXHOJIOTHH;

4.2. VuaukaTtopbl KOMIIETCHIIUHA

I1K-1.4. CnocoGen HCIIONB30BaTh 0a30BbIC 3HAHUS €CTECTBEHHBIX HAYK, MAaTEMAaTUKH U
UHPOPMATUKH, JIJIS pelieHus pyHIaMEHTaIbHBIX U MPUKITATHBIX 33/1a4.

4.3. Pe3ynbraTsl 00y4eHus

I1K-1.4.1. 3naet pyHmaMeHTaIbHBIE OTKPBITHS B 00JIACTH (PU3HKH U KX POJIb B PA3BUTHH
HAyK{, TEPMUHOJIOTHIO M ammapar OCHOBHBIX MOHATHMH M3Y4EHHOTI'0 Kypca, OCOOCHHOCTH
NOJIb30BAHUSI MMHU JUISL aHajdu3a WHGpOpMalnuu. 3HAeT OCHOBBI TEOPUH, KOTOPHIE COCTABIISIOT
AOpo Kypca «puszmukay;

[1K-1.4.2. YMeeT nNpuUMEHATh OCHOBHBIC METOJBI (PM3UYECKOTO aHaIHM3a ISl PEIICHUS
€CTeCTBEHHOHAYYHBIX 33Jad. YMEET HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI (DU3MKH B Ba)KHEHIINX

MMPAKTUYCCKUX IMPUTTOKCHUAX.

5. [NIPOT'PAMMA JTMCHUITUIMHBI

HazBaunue teMbl

Kpatkoe conepxanue TeMbl (BOIPOCH! TEMbI)

Kunematuxka.

CBs3p Qu3MKM C JAPYTMMH HayKaMd. MexaHH4ecKoe JBHKEHHE.
Kunematuka Touku. Cucrembl otcuera. TpaekTopus, mMepeMelleHue,
1yTb. CKOPOCTbh. Y CKOpEHUE.

Bunsl nBmkenuns.

[IpsimonuHeitHOE paBHOMEPHOE U PaBHOYCKOPEHHOE JIBUJKEHUE.
Kpusoauneiinoe apuxenre. Kunemaruka ABHKEHHS 110 OKPYKHOCTH.

JnHamuka.
MarepuanbHon
TOYKH

['panunel npuMeHuMocTH Kiaccudyecko mexaHuku. Cuia u Macca.
3akonbl HprotoHa. MMmynbc. 3akoH coxpaHeHus ummynbca. LleHTp
macc. Bugpl cun. Cunsl tpenus. Jledopmarust ten. Ympyrue CHIIBL.
I'paBUTAalIMOHHBIE CUJIBL. 3AKOH BCEMUPHOIO TAroreHus. Bec..

Cucrembl oTcuéTa

Wuepunansueie cuctembl oTcuéta. [IpeoOpa3zoBanus ['ammies. 3akoHbI
JIBIDKCHUSI B HEWHEPIUAIbHBIX cucTeMax otcuéta. Cuiibl MHEPIMH.
I{enTpobexxnas cwia unepuun. Cuna Kopuonuca

Pabora u sneprus

Mexanuyeckas pabora. Dueprusi. Pabora cunbl. [loTeHnuansHas u
KUHeTH4eckass sHeprus. [loTeHuuanbHble CUIBL. 3aKOH COXpaHEHUs
SHEPTUM B MEXaHUKE. YCJIOBHUS PAaBHOBECUS MEXAHHUYECKOW CHUCTEMBI.
Bune! ynapa.

Kunemaruka u
IUHAMHUKA
TBEPJOIO TeJA.

Kunematuka tBepmoro Ttena. I[limockoe aBWKeHWE TBEPAOrO Tena.
Bpamenue TBepmoro Tena BOKPYTr HENOABHKHOW OCH. MOMEHT
I/IHepHI/II/I. OCHOBHOG ypaBHeHI/IC JOTUHAMUKAU BpaHIaTeJ'IBHOFO JABHUXXCHUSA
TBEPJOrO Tela. 3aKOH COXpaHEHUsI MOMEHTa uMIynbca. Kunernueckas
SHEPrus Bpallaromerocs tena. [ ipoCcKonbl

Mexanuka Onucanue IBUKEHUS KUIKOCTH M rasa. 3akoH Ilackansa. PaBHoBecHOe
JKUJKOCTEN U COCTOSIHME JKMJAKOCTM M JCUCTBYIHOIME CWibl. ['mapocraruka.
razoB I'mppocratnka Hec)kuMaeMou xuakoctu. Ilome ckopoctelt, JIMHUM U
TpyOKH TOKa YpaBHEHHMS HEpa3pbIBHOCTU. YpaBHEHUE Oilnepa.
VYpaBuenue bepHymn. Bsskocte. TeueHue peanbHON JKMAKOCTH IO
npsMonuHeiiHoi Tpy6e. Popmyna Ilyaseiins JIpwxkenue Tten B
JKUJKOCTSX U ra3aXx. BO3HMKHOBEHHE NTOABEMHON CUIIBI KpbLIa
Mexannyeckue 'apmonnunbie KkojeOanus. Mainble konebanusa. ['apmoHnyeckue
KoJIeOaHus U KoJIeOaHusI. MareMarnueckuit u buznueckuit MasTHUKHU.
BOJIHBI. Breinyxnennsie konebanus. Pezonanc. Cnoxenue konebanuid. Ympyrue
BOJIHBI.
DJIEMEHTHI [Toctynatel ciennanbHOW TEOpUH OTHOCUTENbHOCTH. [IpeobpasoBanus
PENATUBUCTCKOU Jlopennia u cnencrtBud u3 HuUX. OCHOBHOM 3aKOH PEISTUBUCTCKON
MEXaHUKH JUHAMHUKHU. 3aKOH B3aUMOCBSI3H MacChl U SHEPTUU.
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OcuoBsl MKT.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU. TemnaoBoe ABUKEHHE
MOJIEKYJI, CKOPOCTH TEIUIOBOIO JBMXKEHHUs. TepMoIuHamMuyeckoe
paBHOBECHE. [Ipoueccel. Temneparypa. AOcooTHas
TepMOJMHAMHUYECKAs] [IKaJa TeMIeparyp. BHyTpeHHssi sHeprus
CHUCTEMBbI. YpaBHEHHE COCTOSIHUS UealbHOro rasa. Kpazucratuueckue
nporeccel. Pabora rasza. I'paduueckoe u3z00pakeHHE IPOLECCOB.
PaboTa rasa npu paznuyHbIX Oporeccax

TepmoauHaMuKa.

Tepmoaunamuka. OCHOBHBIE 3aKOHBI M METOJbl TEPMOIAMHAMUKH.
TepMmoauHaMuueckass cucTeMa M TEPMOJUHAMUYECKOE DPABHOBECHE.
PaBHOBecHBbIe mporecchl. PaboTa 1 KonuuecTBO TEMI0Thl. BHyTpeHHSS
DHEPrus U TEIUIOEMKOCTh MJEAIBHOrO Ta3a. | Hayalo TepMOAMHAMUKH.
Anmnabaruyeckuil nponecc, ypaHenue Ilyaccona. [lonurponuueckue
ITPOLIECCHI

Cratucruueckas
buzuka.

Cratuctuueckas  ¢usuka. Ilpeamer  craructuuecko — Qpu3HKH.
MonekynsapHO-KMHETUYECKOEe 3HAaUYeHUEe TeMIiiepaTypsl. JlaBieHue rasa
Ha CTEHKY cocyla. DHEeprus TEeIJIOBOTO JBIKEeHUsA. Pacmpenenenue
SHEPIruHu TEIUIOBOTO JBIKCHHS IO CTENEHsSM cBOOOoabl. Kiaccuueckas
TEOpUA TEIUIOEMKOCTH HUJCAIBHOIO ra3a U KPUCTAUIMYECKUX TEJI, €€
Henoctatku. llonstue o  kBaHTOBOM  Teopuu.  DiayKTyauuw.
TepmonnHamMuyeckue MoOTeHUHMaNbl. PacnpeneineHne MOJNEKYd IO
aOCOJIIOTHBIM 3HAYeHMsIM ckopocTeil (Pacmpenenenue MakcBena).
Pacnipenenenne MoJeKysl 1O 3HAYEHUSM NOTEHUHAIBHOW HHEPIUMU.
Pacnipenenenvne Makcseiuia-bonbsiiMana

II maygano
TEPMOJIMHAMUKHI

OCHOBBI TEPMOJIMHAMHYECKOW TEOPHH OOpPATUMBIX U HEOOPATUMBIX
nporneccoB. TemnoBbie MamuHbl, ux KII/I. II Hauamo TepMoauHaMUKH.
uks Kapuo u ero KIIJ[. Teopema KapHo.

DHTpoOnHs.

MUKpPOCKOIIUYECKOe U MaKpPOCKOMUYECKOE OIMHCAHUE COCTOSHUSA
cucremsl. [lpuBenennas temnora. Teopema Kiaysmyca. DHTponwus.
3aKOH BO3pacTaHUs HHTPOMHHU. DHTPONHS U BEpPOSATHOCTh. Dopmyra
bonbumana u €€ BepoSITHOCTHOE 3HaueHue, 1 Hayana TepMOIMHAMUKH.
Teopema Hepucra. Kputuka Teopun "remnoBoit cmeptu" BeeneHHoM .

Kungkoctu

Kunkoctn. OcoOEHHOCTH CTPOEHUS U TEIUIOBOTO  JIBUXKEHHUS
JKUJIKOCTEMN. [ToBepxHOCTHOE HaTsDKEHUE, KodpurmeHT
noBepxHocTHOro HaTspkeHus. Popmyna Jlannaca. Kpaesbie 3¢ ¢dekTsl,
CMauMBaHMSI M HECMayMBaHUE, KaIWUIAPHOCTh. Da30Bble MEPEXOJbI.
[Tonstue ¢azpr. ®azoBeie nepexonsl I u II pona. Ckpeitas Teriora
¢dazoBoro mepexona. [uarpamma COCTOSIHHMI, TpoiHAs TOYKA.
VYpasuenue Knanelipona-Knaysuyca.

PeanbHrble ra3sbl.

PeanpHble ra3zel. XapakTep B3aUMOJEUCTBUSA MOJIEKYJ PEAIbHOIO rasa.
Mopnens peanbHOro rasa, ypaBHeHHE UM u30TepMbl Ban-nep-Baainbca.
Kputnueckoe COCTOSIHHE u KpUTHYECKast TEeMIIepaTypa.
OkcnepuMeHTallbHble n30TepMbl. [lepecwimiennsiii nap. lleperperas
KHUIKOCTh. BHYTpeHHss sHeprusi peasbHoro rasza. O¢dekt xoyns —
Tomcona. CokMyKEHHUE ra3oB

TBépaoe Teno

Kpucranns (TBepasie Tena) U ux ctpoeHue. JledexTsl KpucTamios.

dusnyeckas SBnenust mepeHoca. DieMeHTapHas Teopuss U oOlee ypaBHEHHE

KUHETHKA mporeccoB mepeHoca B Tazax. [uddysus, BHyTpeHHee TpeHUE,
TEIIONPOBOAHOCTh. 3aKoHbI Puka, HetoTona, Oypne.

DJIeKTpUYECKUe DnekTpudeckue 3apsnabl. J[Ba Buaa snekTpuuecTBa. B3anmogencTBue

IOJIsA 3apsA 0B B

3apA0B. 3aKoH Ky.HOHa. [Tonsitue 00 QJICKTPUUICCKOM  TIOJIC.




6

BaKyyMe. HanpsokeHHOCTh  3JeKTpHuecKoro mois. [IpuHIMD cynepro3numum.
I'paduueckoe wu3o0Opaxenue mnoneid CusoBble nuUHUH. Teopema
Octporpazackoro-I'aycca. Pabota cum 31€KTpOCTaTUYECKOTrO IOJIS.
[ToTeHIIaTBHOCTD AIIEKTPHYECKOTO OJISI. IMorenmuan
ANIEKTPOCTaTHYECKOTO  1oist. CBSA3p  MEXKIy  HANPsHKEHHOCTHIO
HJIEKTPUYECKOTO MOJIS U TOTEHIIHAIOM

DnekTpudeckoe Onektpuyeckoe nosie B BemiecTe. JuanexTpuku. [IUmnoias BO BHEIIHEM

I10JIC B BCIICCTBCE.

noJie.. DJIEMEHTAapHasi TEOpHsl MOJSpU3ALMM TUAJIEKTPUKOB. BekTopbl
HOJISIPU3ALUY U 3JIeKTpruecKoro cMeleHus. Teopema Octporpaackoro-
I"aycca 11 1u3neKTpukoB. CErHETOANEKTPUYECTBO.

[IpoBOHUKY B
ANEKTPUUECKOM
IOJIE.

[TpoBOIHMK BO BHELIHEM 3JEKTPUYECKOM I0JI€. YCIIOBHE pPaBHOBECHUS
3apsA70B Ha NpoBOAHMKE. CBSA3b NOBEPXHOCTHOM IUIOTHOCTH 3apsia C
KPUBHU3HOU MOBEPXHOCTHU. DIEKTPOEMKOCTb OT/IEJIEHHOTO IPOBOIHUKA U
KOHJEHCATOpa. ODHEPIrus CHUCTEMbI 3apsiioB. ODHEPrusl 3apsHKEHHOIO
IPOBOJHUKA. OHEpPrus  3apsDKEHHOrO0  KOHJAEHcaTropa.  DHeprus
AIIEKTPUYECKOTO TOJISL.

DIIEKTPUUECKUI
TOK.

[locrosiHHBIA ~ 3nekTpuyeckul  Tok. Cuia, IUIOTHOCTh  TOK.
OnexkTpoaBuxKymas cuia. 3akoH Owma miIg  OAHOPOJHOTO |
HEOJHOPOJHOTO YYAacTKOB Memd. MOIIHOCTh TOKa. Pa3BeTBIeHHBIE
nenu. [lpaBuna Kupxroda. 3aBUCUMOCTh CONPOTHBIICHHS  OT
temriepatypsl. [Ipupona Hocuteneilt Toka B meramnax. Kiaccuueckas
TEOpHsl IJIEKTPONPOBOJAHOCTH MeTayioB. Henocrarku kinaccuueckoi
TEOPHH IEKTPUIECKOI MPOBOJMMOCTH METAJIIOB.

MarnuTHoe 1osie B
BaKyyMe

B3aumoneiictBue TOKOB, cuiia Amiiepa. MarHuTHOE T10JI€ TIOJJBUYKHOTO
3apsana. 3axkoH bwuo-Caapa-Jlammaca. Cuna Jlopenma, Buxpeoit
XapakTep MarHUTHOTO MoJis. [{UpKyISAIKs U MOTOK BEKTOpa MarHUTHOM
uaayknun. Teopema Octporpanckoro—I aycca it MarHUTHOTO TIOJIS.
Mexanunueckasi paboTa B MAarHUTHOM TIOJIE.

MaruutHoe noJie B

KoHTyp ¢ TOKOM B MarHMTHOM Ioje. MarHuTHbIE MOMEHT KOHTYpa ¢

BELIECTBE TOKOM. CHIIBI, IEUCTBYIOIIME HA KOHTYpP C TOKOM B MarHMUTHOM IIOJIE.
@u3N4eCKU CMBICI MHAYKIMU. TOKM HaMarHM4MBaHWsS. BeKTOpsl
HAMarHM4vBaHUs W  HaOpsDKeHHOCTH.  Llupkynsanus — BekTopa
HapsHKeHHOCTH. MarHuTHas BOCOPUMMYHUBOCTD U MPOHUIIAEMOCTb.

Maruetuku Knaccudukanuss MarHeTMkoB. MarHUTOMEXaHUUYECKHUE  SBJICHUS.
JnamarueTuky u napamaraieTuku. GeppomMarseTusm

SBnenue SIBieHME DNIEKTPOMAarHUTHOW WHAYKIMH. 3akoH Papajnes, NpaBuio

anektpomarautHo | Jlenna. OJIC unaykuuu. Kosddumument camounaykuuu. OHeprus

WUHAYKLHH. MarHuTHoro  mojsd. CaMOMHIOYKIMS W B3aUMHas  MHIYKUUA
KonebarenbHbIN KOHTYD.

OnexTpoMarHuTHEl | CBOOOJHBIE  He3aTyXalollue, 3aTyXalolue U  BBIHYXICHHbIE

€ KoJieOauus

konebanus. KBasucranmoHapHble TOKH. AKTHBHOE CONPOTHUBIIEHHE,
KOHJICHCATOP, NHAYKTUBHOCTD B LIENU MEPEMEHHOr0 TOKa. 3akoH OMa
JUIsl IEPEMEHHOT0 TOKa. MONTHOCTH B IIENH MEPEMEHHOTO TOKA.

SJICKTpOMal" HHUTHBI
€ I10JIA

Toxk cmemenus. Buxpesoe anektpuueckoe noise. CucremMa ypaBHEHUI
Makcsenna. DJIEKTPOMarHuTHbIE BOJIHBI. VYpaBHeHue
JJIEKTPOMAarHUTHOU BOJIHBL. BOZHUKHOBEHUE U PACIIPOCTPAHEHUE BOJIH.
Bekrop YmoBa-lloitHTHra. CrnokeHue B3aMHO NEPIEHIUKYISIPHBIX
konebanuii. Crnoxenue kojebaHuil onHoro HampamieHus. Crosuue
BonHBI. ['pynmoBas ckopocts. Kitaccuueckas 3eKTpOAMHAMHKA H
TPAHMIIBI €€ TPUMEHEHUS.

OCHOBBI

JletictBue cBeta Ha r11a3. CBetoBoi moTok. Cuia ceeta. OCBENIEHHOCTD.




doromerpun CBETHMOCTB U SIPKOCTh

OcHoBBI OcHOBHBIE CBOMCTBA U XapaKTEPUCTUKH cBeTa. OnpeeneHne CKOpoCTH
TFEOMETPUUYECKON cBeTa. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKU. 3aKOHBI OTPAXKCHUS
OIITUKH. U npenomienus ceera. [Ipunnun depma.

Ontudecku cucTeMbl . Xoa Jydei B mpusme. JInH3pl. @opmyiia TOHKOM
mua3bl.  IlocTpoenne wu3o0paxenuid B JuH3aX. Hemocratku JuHS3.
3epkara.

OCHOBBI BOJIHOBOIA
OITUKU

CBeroBass BOJHA, €€ OCHOBHBIE CBOWMCTBA M XapaKTEPUCTUKH..
OTtpaxkeHue U MpeJoMIIeHNE MIEKTPOMArHUTHBIX BOJH HA TPAHULE ABYX

quaniekTpuueckux — cpen.  ®@opmynsl  @penensa. OTpaxeHue u
IIPEJIOMJICHUE CBETA.
Wntepdepenus Wntepdepennust  cBeta. KorepeHTHOCTP BOJIH M METOIBl €€
CBETA. OCYILIECTBIICHHS B ONTUKE. J|ByXiTydeBas HHTepHEPEHIHS .

Wutepdepenims miockux BoiH. MHTephepeHIus B TOHKUX IJICHKAX.
MmuoronydeBas natepdepenius. Metoapl HabIOACHNSI HHTePPEPESHIINN

Hudpakmaus ceera

Hudpakmus  cBera. Ilpunnun I'rolirenca-®dpenens. Meroa 30H
@penens. 'padguueckoe BBIUKCICHHE AMIUTUTYBI PE3YJIbTHPYIOIIETO
KoJieOaHus (METOJ BEKTOpPHBIX auarpamm). Judpakums dpenens Ha
npocTeimux mperpanax (Kpyriioro orBepctus, aucka). Judpaxius
IUIOCKUX BOJH Ha MONYyMmiIockocTu (mudpakuus OpayHrodepa).
Hudpaknust Ha Kparo MPSIMOJIMHEHHOTO IMOJIyOECKOHEYHOrO SKpaHa.
Hudpakuus minockux BoiH Ha menu (audpakuus Dpaynrodepa).
Judpakumonneie pemetku. CIEKTpaTbHBIC XapaKTEPUCTHKU PEIICTKU

[Monspuzauus [Tonspusanus cBera. Buasl mnonspuzanuu, CTENeHb MNOJSPU3ALUU.

CBeTA. ITonspusaropsl, 3akoH Mamroca. [lonsgpusanus ceera npu OTpaXEeHU! U
npesomiieHuH, 3akoH bproctepa. J[BoiiHOe ydenpenomieHHe NpU
IIPOXOXKICHUHU CBETA Yepe3 aHU30TPOIIHYIO CPEeNy.

B3aumoneiicteue Hucnepcuss cerna. HopmanbHas W aHOMasibHas — JAUCHEpPCHS.

CB€Ta C BCIICCTBOM

OnekTpoHHas Teopus aucnepcuu csera. llornouieHue
ceeta. Porordpdext. Popmyna DiiHmTENHa. DOTOHBI.

M paccesHue

OnTuueckas Bparenue miockocTy MOJISIpU3alMi B ONTHYECKU aKTUBHBIX Cpelax.

AKTUBHOCTh HckyccTBeHHass ~ aHM30TpONUs M JBOMHOE  JIy4EIpPEJIOMIICHHE.

BEIIIECTBA dotoymnpyrocts. Dddext Dapanes. DaekTpoonTuueckuid dhdexT
Keppa

TemuoBoe PaBHOBecHOE m3IydyeHHe. 3aKOH M3Iy4eHHs] a0COIIOTHO YEpHOro Tella

U3JIy4YEHHUE Kupxroda. 3akon cmemenus Buna. 3akon Credana-bonpimMana.

Knaccuueckas. 3akoH Panes-/lxunca. KBaHToBas Teopusi u3nmydyeHUit
®opmyia [limanka

ATtoMHas pu3zuka.

CocraB aromuHoro sjapa. Teopuss aroma bopa. Ilocrynater bopa.
Henocratku teopun bopa. Onbitel @panko u I'epua. Cnexktp aroma
Bozopoaa mo bopy. ledekT maccel u sHeprusi CBsi3u siapa SnepHbie
cunbl. Monenu sapa. PaguoakTMBHOE M3IIy4€HHE M €0 BUIBL. 3aKOH
panuoakTuBHOro pacmnana. IlpaBuna cmemenus. EcrecTBeHHas u
HCKYCCTBEHHAsI PaIMOAKTUBHOCTh. CaMble NMPOCTHIE SIAEPHBIE PEAKLINN.
I{enHble peaknuu.

OCHOBEI
KBAaHTOBOU
MEXaHUKHU

KopnyckynsspHO-BOJIHOBOM Ayalu3M CBeTa U MUKpodacTull. ['unoresa
ne-bpouinsa. Ilpunnun HeompenenenHoctu [eizenbOepra. BomHOBOE
ypaBHenue llpénunrepa. Ypasuenue Illpénunrepa ans cBOOOIHBIX
yactull. KBanToBaHme »sHeprum. IIpocTpaHCTBEHHOE KBaHTOBAHUE.
CrnunoBoe kBaHtoBoe uucio. CrwmH. [lpunHmun Ilaymm (mpuHImn
UCKITIOYCHUS).




CnekTpalibHBII CnekTpsl  UCIYCKaHUSd U CHEKTPhl  MOIJIONMICHWS.  3aKOHBI
aHaau3 cnekTpaibHOTO aHanmm3a. CrocoObsl GopMHUpOBaHUS CIEKTPOB. Bus
CHEKTPOB. DHEPTus MOJIeKyNl. BUJIbl MONEKYISPHBIX CIIEKTPOB.

6. CTPYKTYPA U COAEPXAHUE IUCHUITIIMHBI

6.1. ®dopma oOyueHus — oynas, Kypc — 4, cemectp — 8

KonnyectBo yacos
Jlexn. | Jla6op. | IIpakr. | CPC+K | Bcero

HanmenoBanms pa3aciioB U TEM

Kunemaruka. Bunsl asmkenns. JlunaMuka 2 2 7 11
MaTepuaabHOU ToukH. CHCTEMbI OTCUETA
Pabora u sneprusa. Kunematuka u tuaamuka| 2 2 7 11

TBEPAOro Tesna. MexaHuka >XKUAKOCTEH U
razoB. MexaHuueckue KojeOaHus U BOJIHEL.
DJIEMEHTHI PEIIITUBUCTCKON MEXaHUKH.

OcnoBbl MKT. Tepmoaunamuka. 2 2 7 11
Craructuueckas gusuka. Il Hauano
TEPMOJUHAMUKU. DHTPONUSI.

JKunkoctu. PeanbHble ra3sl. TBEpIOE TETIO. 2 2 7 11
duznueckass KHHESTHKA
DNEKTpUYECKHE T0JIA 3apsAT0B B BAKyyMeE. 2 2 7 11

DJIEKTPUIECKOE MOJIe B BEIIECTBE.
[TpOBOHHUKH B IIEKTPHUUECKOM TIOJIE.
DJIEKTPUUECKHUI TOK.

MarnutHoe nose B Bakyyme. MarHutHoe 2 2 7 11
II0JIE B BellecTBe. MarueTuku. SIBieHue
9JIEKTPOMArHUTHOM WHIYKIIHH.
DJIEeKTPOMarHUTHBIC KOJICOaHUs

OnexkTpoMarHuTHble 1ojsi. OCHOBBI 2 2 7 11
¢doromerpun. OCHOBBI T€OMETPUUYECKON
ontukd. OCHOBBI BOJTHOBOH ONTHKH.

Wntepdepenuus cBeta. Audpakius cera. 2 2 7 11
Ilonsipusanus ceera
B3aumopeicTBe cBeTa ¢ BEIIECTBOM. 2 2 6 10

OnTrueckas akTUBHOCTD BCIIICCTBA.
Temnopoe H3JTyUYCHHUC.

AtomHas gusuka. OCHOBBI KBAaHTOBOM 2 2 6 10
MexaHUuKU. CieKTpaJIbHbIA aHATIN3
NTOTI'O ITO KOMITIOHEHTY OIIOIT 20 — 20 68 108

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IIJISI TEKYIIMEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTposbHBIE BOIIPOCHI

1. B uém cocTouT MexaHu4yecKoe JBHKeHHEe?

2. Yro Takoe cucrema oTcuéra’?

3. Kak popmynupyercs ocHOBHas 3ajaua MEXaHUKH?

4. C mnoMompl0 KakuxX BUAOB JBI)KEHHS MOXHO NPEICTaBUTh JH000€ JBHKEHUE
TBEpAOro Tena’?

5. Kakoe nBuxeHue Ha3bpIBaeTCs MOCTYNATEbHBIM?

6. Kakoe nBmxeHne Ha3bIBaeTCs BpalaTeaIbHbIM?

7. Yto Takoe TpaeKkTopus ABMKEHUS?
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8. Kaxnmu cnocobamMu MOKHO 3a1aTh ABMKEHHE TOUKU?

9. B 4ém cmbIc NOHATUH MyTH U IEpEeMEIeHNUs?

10. Yemy paBeH BEKTOpP MOJHOI'O YCKOPEHHs IPH JBHIKEHUH TOUYKHU 110 KPUBOJUHEHHOM
TpaeKTOpUu?

11. Kak onpenenuts MOJYIb IOJHOIO YCKOPEHUs?

12. Yemy paBHO cpenHee 3HaYCHUE CKOPOCTH? Y CKOpeHHs?

13. Kakue napameTpsl XapakTepH3yIOT ABHKEHHE IO OKPY>KHOCTHU?

14. Kak onpenenuTs yriloByr0 CKOPOCTb BPaIlleHHUs] MAaTEPUAIbHON TOUKHU?

15. Kak omnpeznensercs yrioBoe YCKOpPEHHWE IpPHU HEPABHOMEPHOM BpAIllEHUH, Kyla
HaIpaBJIEH €ro BEKTOp?

16. KakoBa cBsI3b MEX/1y TAHI'€HIIUAJIbHBIM YCKOPEHUEM U YIJIOBBIM?

17. Kaxoe nBu»eHHE Ha3bIBAETCS PABHOMEPHBIM IPSAMOIMHEUHBIM?

18. Kak BbIIIAAAT TIpapUKd CKOPOCTH M HEpeMEIeHHs JUIsi paBHOMEPHOIO
PSAMOJIMHEHHOTO IBUKEHUS?

19. Kakoe nBuxeHue Ha3bIBAaeTCA PABHOYCKOPEHHBIM MPSAMOJIMHEHHBIM?

20. Kak onpenenuTs CKOPOCTh IPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBHYKCHHUN?

21. Yro Takoe nepuo/ BpalaTeabHOIo IBUKEHUA?

22. Kakoe nBmXeHHE Ha3bIBACTCS PABHOMEPHBIM BpalIaTeIbHBIM?

23. Kakue cucrembl oTcuéTa Has3bIBalOTCS HHepuuanbHbIMU? [IpuBenuTe npuMepbl
TaKUX CUCTEM.

24. Yto Takoe uHepIus Tena?

25. Kakue Buapl cuin u3BecTHBl B (usmke? Kakue BHIBI CHII paccMaTpHUBAIOTCS B
MEXaHuKe?

26. Yro Ha3pIBaeTCS YpaBHEHUEM JIBUKCHUS MaTEPHAIBHON TOUKH?

27. Kak dhopmynupyercs Il 3akon HeroToHa?

28. Yro Takoe macca Tena?

29. Yro Takoe UMIYJIbC CHJIBI, UMITYJIbC MaTepuanbHoil Touku? Kak ¢opmynupyercs 11
3akoH HbIOTOHA C UCIIOIb30BaHUEM STUX BEIUYUN?

30. Kak dhopmymupyercs 11l 3akon Herotona?

31. Kak popmynupyercs 3aKOH COXpaHEHHUS UMITyJIbca?

32. Yro Takoe IIeHTp Macc Tena (cucTeMbl MaTepualbHbIX Todek)? Kak HaxonsTcs
KOOpJMHATHI IIeHTpa macc?

33. Kakwue Bupl TpeHHsI CYLIECTBYIOT B IpUpoJe?

34. Kakwue Buap! nedopmanuii cymectByror? [IpuBenure npumepsl.

35. Kak popmynupyercs 3akoH ['yka?

36. KakoBa nmpupoaa cun ynpyroctu?

37. Kak popmynupyercs 3aKOH BCEMUPHOT'O TATOTEHUS IS IBYX MaTepHalIbHBIX TOUEK?

38. Uto Takoe yckopeHHe cBOOOHOTO TaaeHus? Kak OHO 3aBUCUT OT MIUPOTHI MECTa U
BBICOTHI HaJ] TOBEPXHOCTHIO 3eMITu?

39. Yro Takoe cuia Tspkectu? Bec Tena?

40. Kak Bbruucnsgercss paboTa CHIIBL, MOCTOSHHOW BO BPEMEHH U HM3MEHSIONIEICS BO
BpEMEHU?

41. Yro Takoe KMHETHYECKas dHEprus MaTepuanbHOi Touku? CHCTeMbl MaTepUalbHbBIX
TOYeK?

42. Yro Takoe NMOTEeHIUAIbHAs SHEPTHs?

43. Kakwue crTbl Ha3bIBAIOTCS KOHCEPBATUBHBIMU? UeM ompenensieTcss padoTa STUX CHIT?
Yemy oHa paBHA Ha 3aMKHYTOH TpaeKTOpuu?

44. Yemy paBHa MOTEHIMAIbHAS SHEPTUS TeJa, MOAHATOro Had 3eMien?

45. Yemy paBHa MOTEHIMANIBbHAS SHEPTHS YIIPYTO Ae()OPMUPOBAHHON MPYKUHBI?

46. Kak ¢opmynupyercs 3aKOH COXpaHESHUS?

47. Kak popmynupyercs 3aKOH COXpaHEHHUS] MEXaHUYECKOW dHEPTUu?

48. Kakoit ynap Ha3bIBaeTcsi a0COMOTHO HEYIPYTHM?



49,
50.
51.
52.
53.
54.
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VYcnoBue paBHOBECUSI MEXaHUYECKON CUCTEMBI.

Yro Takoe ycToiunBOE, HEYCTOMUNBOE, Oe3pazIniyHOe paBHOBECHE?

Kakoe aBmxeHue TBEpIOTo Tella Ha3bIBaeTCs MOCTyNaTeNIbHBIM, BpallaTeIbHbIM?
UTo Ha3bIBAETCS MOMEHTOM CHJIbI OTHOCUTENILHO OCH?

Chopmynupyiite Teopemy I rolirerca-IlIteiinepa.

CdopmynupyiiTe OCHOBHOE YpaBHCHHE TUHAMUKU JUIsI BPALIATSILHOTO JABWKCHUS

TBEPAOIo TEa.

55.
56.
S7.
58.

ChopmynupyiiTe 3aK0H COXpaHESHUS MOMEHTA UMITYJIbCA.

Kaxkwue npoiieccel Ha3bIBatoTCs epuoandeckumu’? Yro takoe nepuoa?

Kakue xonebanus Ha3piBatoTCs rapMoHndeckuMu? CoOCTBEHHBIMU?

Kak 3amuceiBaercs auddepeHnnanibHOe ypaBHCHHE HE3aTyXaloMUX TapMOHUYECKUX

KoJiebanuii?

59.

3anucarhb YpaBHCHHUE TapMOHHYECKOI'O KouebaHus u AaTb OIpECACIICHHUE BCEX

BCJIMYHMH, BXOJAIINUX B 9TO YpaBHCHHC.

60.

Uro Takoe 3aryxaHue kosieOaHuii? 3amucaTh ypaBHCHHE 3aTyXaroIIMX KoJeOaHHH.

Haueptuts npumepHsbIii TpaguK TaKUX KOJIEOAHHIA.

61.
62.
63.
64.
65.
66.

Uro Takoe pezonanc? YeM omnpeaensieTcss OCTpOTa pe30HAHCHOTO MuKa?

Uro Takoe MaTeMaTHIeCKHi MasTHUK? 3anucarh GopMyty i ieproaa KoJaeOaHuu.
UYro Ttakoe dusznueckuii MasTHUK? 3anucath GopMyIy JUIs Iepuoia KoueOaHui.

Uro Takoe BonHA?

3anucarh ypaBHEHUE IIOCKOM rapMOHUYECKON BOJIHBI.

Urto Takoe mnpoAoibHBIE U ToNepeyHble BOJHBI? [Ipumepsl NPOJOIBHBIX U

IMOIICPCYHBIX BOJIH.

67.
BOJIHBI?
68.
69.
70.
71.
quTaeTCA?
72.
73.
74,
75.
76.
77.

B kakux cpemax MoOryT pacmpoCTpaHsATbcs NpoAoibHble BoOJHBI? Ilomepeunsie

Yro Ha3kIBaeTCsa CTalMOHapHBIM TeueHuem?

Yro Takoe JUHUS TOKA?

UYrto Takoe TpyOKa TOKa?

3anucath ypaBHeHHWE bepHymIM A MOTOKAa uaeanbHOM >kuakoctu. Kak oHO

Cy1iecTByeT I CHJ1a CONPOTUBIICHUS ABM)KEHUIO TEN B UCAIBHOM KUIKOCTH?
Kakoe Teuenune )x1IKOCTH Ha3bIBAIOT TYPOYJIECHTHBIM?

Kakwue cBoiicTBa Ten n3ydaeT TepMOJINHAMUKa?

Kakoe cocrosiHue cucreMbl Ha3blBaeTCsl paBHOBECHBIM? HepaBHOBECHBIM?

Yro Takoe oOpaTtumsle npouecchl? Luknnyeckue nporeccobl?

Kakue OCHOBHBIE NOJOKEHUS MOJIEKYJISIPHO-KHHETHYeCKOM Teopun? WX ombITHOE

MOATBCPKACHUC.

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

Uro takoe Temneparypa? Kak MOKHO U3MEpUTH TeMIepaTypy Tena?
3anumuTe ypaBHEHHE COCTOSIHUS UA€aIbHOTO rasa.

Kak ¢opmynupyercs 3akoH Jlanbrona?

Kakue npouecchl Ha3pIBatOTCS MOIUTPONUUECKUMU?

Kak onpenensiercst paboTa raza npu u3sMeHeHUH o0bema?

Buasl remmoooMena.

UTo Ha3bIBAETCS KOJIUYECTBOM TEIJIOTHI?

Kak hopmynupyercs I Hauano TepmoguHaMuKu?

Yro Takoe BHYTPEHHSISI SHEPTHs Tea?

Yro Takoe TEMI0eMKOCTh Tena? Y ienbHas TeMI0eMKOCThb?

Kak omnpexnensiercs TEIIIOEMKOCTh Ta3a NpU H30XOPUYECKOM TpoIecce, MpH

u3zobapuyeckom?

89.

Kak cBsizanpl Mexay coOOM TEMJIOEMKOCTh Ta3a Mpu H300apUYEeCKOM U

M30XOpHUUYECKOM Iporeccax?

90.

Kak OIIPECACIIACTCA pa60Ta rasa Iipu pas3JIMYHbIX MMOJIUTPOIMUICCKHUX HpOI_ICCC&X?
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91. Yro Takoe cTerneHb CBOOOILI YaCTHUIIHI?

92. Yemy paBHa KHHETHUYECKAsi SHEPTHsI MHOTOATOMHOTO ra3a?

93. 3anummre pacnpeaeneHrue MakcBelia MOJIEKYJ IO CKOPOCTSIM.

94. Kak nonyuuts pacrpenenenue boapimana?

95. BeiBenute 6apoMeTpudeckyto Gopmyiry.

96. Yro Ttakoe QyHKIHS pacripeneneHus?

97. Yro Takoe 3HTpONHUA?

98. Uemy paBHO U3MEHEHHE YHTPONHH 3aMKHYTOH H30JUPOBAHHON CHCTEMBI?

99. Chopmynupyiite Il Hayaso TEPMOTUHAMHUKH.

100.Yro Takoe TerioBas ManiuHa?

101.YTo Takoe pa3OMKHYTHIA U 3aMKHYTBIN ITUKJIBI?

102.Yto npencrasmusier codoii nuki KapHo?

103.Yemy paBeH MaKCUMAaJIbHBIN K.IT.JT. MIC€AJIbHON MaITuHbI?

104.Yemy paBeH K.I1.J. HJICATHHOHN TEIJIOBOW MAIIMHBI?

105.KakoB cMBbICT IOCTOSIHHBIX B ypaBHeHHH BaH-aep-Baanbca?

106.Yro Takoe ncnapeHue, KAIEHUE, 9eM OHU OTIUYAFOTCS IPYT OT apyra?

107.01 kakux ycIOBHI 3aBUCUT UCTIAPEHUE U KUIIEHUE KUIKOCTU?

108.Kaxoii map Ha3pIBacTCS HACBIIICHHBIM?

109.Yto Takoe 3neKTpuUYECKUid 3apsia’?

110.Kak hopmynupyercst 3aKOH COXpaHEHHs 3apsiaa’?

111 3anumure 3akoH KynoHa ayis IByX TOYEYHBIX 3apsiIoB B BEKTOPHON U CKAJISAPHOM
dbopwme.

112.Yto Takoe 3eKTpuyeckoe moie?

113.Yro Takoe HaNpsHKEHHOCTH dJIeKTprueckoro noisi? Kyna HampasieH ee BeKTop?

114.B uyem 3akit0YaeTCsl MPUHIUI CYNEPIIO3UIINN IIEKTPUIECKUX MOJNEeH?

115.Yro Takoe cuioBas JUHUS 3JIEKTPOCTATHUECKOIO MOJIs, KAKOBO €€ HalpaBiieHue?

116.Yemy paBHa HANpPsKEHHOCTb MOJSI U KAaK MPOXOMAST CUJIOBBIE JIMHUM TOYEYHOTO
3apsia’?

117.Cdopmynupyiite Teopemy Octporpaackoro-I"aycca.

118.Yrto Takoe MEeKTPUIECKOE CMEIICHHE (BEKTOP MICKTPUUICCKON WHIYKITHH)?

119.Yemy paBHa paboTa CHJI AIEKTPUUECKOTO IMOJIsl Ha OTpe3Ke MyTH?

120.Yto Takoe MUPKYISALUS BEKTOPa HAPSHKEHHOCTH JIEKTPUIECKOTO OIS M YeEMY OHa
paBHa 10 3aMKHYTOMY KOHTYpPY?

121 .Kaxkoe mose Ha3bIBaeTCs MOTCHIHATLHBIM? JlOKaXXHTE, YTO TOJIE IICHTPATBHBIX CHJI
SBIISIETCS TOTEHIIUATHHBIM.

122 Kak omnpexnensieTcs MOTEHIHAT JJIEKTPOCTATUYECKOTO TIOJISI B JAaHHOH TOYKe
IpocTpaHcTBa’?

123.Yemy paBeH TOTEHIMAT B TPOU3BOJIBHOW TOYKE, CO3/[aBAEMBIii TOYEYHBIM
AIIEKTPUYECKUM 3aPsIIOM?

124 KakoBa CBSI3b MEXAYy HAMpPSDKEHHOCTHIO — JJEKTPOCTATHUECKOTO TOJS |
MOTEeHIUATIOM?

125.Kak pacripenenstorcs 3aps/asl Ha METAUTMYECKON TTOBEPXHOCTH CIOXKHON POpMBI?

126.Yto Takoe 3JeKTPOEMKOCTh YEAUHEHHOT'O IPOBOJHUKA?

127.BeiBenute hopMyTy EMKOCTH TUIOCKOTO KOHIEHCATOPA.

128.Yrto Takoe 06beMHas TUIOTHOCTh YHEPTHH SJIEKTPUYECKOTO MO ?

129.Kakoii Benmu4InHON XapaKTePU3yeTCsl JIEKTPUIECKOE MOJIE B TUDIIEKTPHUKE?

130.Kak cBsizaHbl MKy co00il BEKTOpa JIEKTPHUUECKOTO CMEIIEHUS U HAMPSKEHHOCTH
ANEKTPUYECKOTO MOJs?

131.Yro Takoe BEKTOp MONSpU3alMU AWdIeKTprka? Kak OH CBs3aH ¢ MOBEPXHOCTHOM
IJIOTHOCTHIO '"HaBEAEHHBIX" 3apsOoB Ha [HMAJIEKTPUKE B MPOCTEHINEM cllydae IUIOCKOTO
0ECKOHEUHOTO JIMAJICKTPUKA, IIOMEIEHHOTO B OJIHOPOIHOE TI0JIe KOHIeHcaTopa?

132.Yto Takoe Touka Kiopu cernerosnexkrpuxa? YTo NporUCXOIUT B 3TON TOUKE?
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133.Yto Takoe snmekTpuueckuii TOk? UTo HA3BIBAIOT CHUJION M IUIOTHOCTHIO TOKa? B uem
OHM U3MEPAIOTCS?

134.Kakue cuibl MOTYT OCYHIECTBUTh IEPEHOC 3JEKTPOHOB OT TOYKH C MEHBLIMM
MOTEHIIMAJIOM B TOUKY ¢ OosbIuM noTeHuanom? Kakosa mpupoa 3Tux cumn?

135.Yto Takoe 3neKTpoABMKYIIas cuia (3.1.c.)?

136.BriBeuTe 3ak0oH OMma, B quddepeHnuansHon hopMme,

137.3anummure 3akoH OMa 1 yyacTKa LelH, CoJepxKaliero 3.4.¢; s 3aMKHyToH 1eny,

138.Yemy paBHa paboTa MOCTOSSHHOTO TOKa? MOIIHOCTH?

139.Chopmynupyiite mepBwlii 3akoH Kupxroda mins pa3BEeTBICHHOM 3JIEKTPUUYECKON
IENH U TPABUIIO 3HAKOB JJIsl, TOKOB B TOM 3aKOHE.

140.BeiBetute BTOpOii 3akoH Kupxroda 11 3aMKHYTOro KOHTYpa pa3BETBICHHOM LIETIH.

141 Kaxk 3aBUCHUT CONPOTHUBIIEHUE METAINIMYECKOIO MPOBOJHUKA OT Temiieparypbl? Uro
TaKO€ CBEPXIPOBOJUMOCTb?

142.B yem 3aKkirodaeTcss CYIIHOCTh KIJIACCHYECKOW TEOPUU AIIEKTPOIPOBOIUMOCTH
MeTaioB?

143.Kakue HENOCTaTKM TPUCYIIH KIACCHYECKOH TEOPHUU DIIEKTPOIPOBOAMMOCTH
MeTamuioB?

144 .criocobamu MOKHO OOHApYKUTh CYLECTBOBAHME MAarHUTHOI'O IOJISl MPOBOJHUKA C
TOKOM?

145.Yto0 Takoe BEKTOp MHIAYKIMM MarHuTtHoro mnoinss? Kak OH HampasiieH B
MpOCTpaHCTBE?

146.3anmummre 3aKkoH Amrepa B BEKTOpHOU (opme; B cKalsipHO (opme, Kak B 3TOM
cilyyae ONpeenuTb HallpaBIeHNue AeHCTBHSI CUIIbI?

147.Yto Takoe HalpspKEHHOCTb MarHutHoro mnosia? Kak oHa cBsi3aHa ¢ HMHIYKIMEH
MarHuTHOro noss?

148.3anummre B BekTOpHOU (hopme u B ckaysipHOi popme 3akoH bruo-Caapa-Jlamraca
JUIs MHAYKIMM U HaOpsHKEHHOCTH MarHUTHOro mnois. Kak ompenensiercss yros, paccTrosiHHe,
HaNpaBJIeHUE WHIYKIWH TIOJIS IPU CKAISAPHOH 3aMCcH 3aK0Ha?

149.Yemy paBna cuna Jlopenna, aeiicTByromas Ha ABWkymuiics 3apsa? Kak ona
HanpasJieHa?

150.Yemy paBHa ULUPKYJISANMS BEKTOpa HANPSHXKEHHOCTH MArHUTHOTO TOJIsS MO
3aMKHYTOMY KOHTYpY?

151.Yemy paBHa MexaHHuecKas pab0oTa TOKa B MAarHUTHOM 11oJ1e?

152.Yemy paBeH MEXaHUYECCKH MOMEHT CWJI, JICHCTBYIOIIMX Ha pPaMKy C TOKOM B
OJTHOPOJTHOM MarHUTHOM I10Jie?

153.Yro Takoe MarHUTHBIE MOMEHT PaMKH C TOKOM M YeMY OH paBeH?

154.B yem 3akito4aeTcs SBJICHHUE IEKTPOMAarHUTHONW MHAYKIMHU? KakuMu ombITaMu 3TO
SBJIEHUE MOXET OBbITh POUIUTIOCTPUPOBAHO?

155.3anummure 3aK0OH ANIEKTPOMArHUTHON nHAyKiuu dapases.

156.3anummre BeIpaXeHHUE IS 3.]1.C. CAMOWHYKITHH.

157.Yto Takoe cBOOOJHBIE KOJIEOaHU?

158.Kak  co3garb  koneOaHWs B KOJIEOATENILHOM  KOHTYpe,  COJEpKaIeM
[OCJIEIOBATEIbHOE COEJAMHEHHE PEe3UCTOpa, KOHAEHCATOpa M KaTyIIKH HHJIYKTHUBHOCTU?
OO0BscHUTE QU3NIECKYIO KAPTUHY TPOUCXOISIIETO SIBICHHS.

159.3anummure nuddepeHnaIbHOe YpaBHEHUE JIEKTPUUECKUX KOleOaHUH B KOHTYpE C
YUETOM 3aTyXaHHUsl.

160.Yto Ha3bIBaeTCsI AOOPOTHOCTHIO KOHTYypa M Kak JOOPOTHOCTb COOTHOCHTCS C
HanpspkeHusamu Ha R, L, C ipu pe3onance?

161.Yto Takoe pe3oHanc TokoB? Hanpspkenuit?

162.BeiBetute 3akoH OMa 17151 I IEPEMEHHOTO TOKA.

163.Kak ompenensieTcsi MTHOBEHHas] MOIIHOCTh B IIEMU TepeMeHHoro Toka? M3 kakmx
yacteil oHa, coctout? Kakos nx ¢uznueckuii cmpicn?
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164.Yto Takoe BEKTOP HAMAarHMYEHHOCTH U Y€MY OH paBeH?

165.KakoBa cBA3b MEXIy HWHAYKIHEH, HANPsHKEHHOCTHIO MAarHUTHOTO — TIOJI,
HAMarHWYeHHOCThIO, MArHUTHOM BOCHPUUMYHBOCTBIO M MAarHUTHOW MPOHULIAEMOCTHIO
BellecTa?

166.Kakue BelIECTBa Ha3bIBAIOTCS IaMarHeTHKaMH, napaMarHeTHKamH,
deppomarneTrkamu? KakoBbl 10 3HaKy U BeUYHHE (TIOPSI0K) UX MATHUTHAS TPOHHUIIAEMOCTH?

167.Yto Takoe crivH 3ekTpoHa? UeMy oH paBeH?

168.Kak oOBsICHUTH SIBJICHHUE JHAMarHETH3Ma, mapaMmarnerusma’?

169.Yto Takoe moMeHBI ¥ moYemMy peppoMarHeTHK UMeeT JOMEHHYIO CTPYKTYPY?

170.Yto Takoe netis rucrepesuca peppomaruneruka? OT 4ero 3aBUCHT €€ IJI0UIa b ?

171.3anumure ypaBHeHUs: MakcBeia B MHTETpaJIbHOU (hopme,

172.3anummre BOJIHOBOE YpaBHEHUE AJII HEKOTOPOM (DYHKITUH f.

173. Jokaxxute, 4TO 3JIEKTPOMArHUTHOE TOJIE PACIPOCTPAHSAETCS BOIHOOOPA3HO.

174 Kax onpenensercs 1aBjieHUE 3JIEKTPOMAarHUTHON BOJIHBI?

175.YTo Takoe moka3aresb IpeIOMICHHS Cpeibl (a0COMIOTHBIN M OTHOCUTEIBHBIN)?

176.Yto Takoe k03P PUIMEHT OTpaskeHUs, TPOIMYCKAHUS?

177.3anucars popmyiy A CKOPOCTH CBETA B Cpejie C MOKa3aTeIeM MPEeTOMIICHUS .

178.Kak BbIpaxkaeTcsi TIOKa3aTeib MPEIOMIICHHS CpPelbl Yepe3 €€ AMAICKTPUUECKYIO H
MarHUTHYIO POHHUIIAEMOCTh?

179.3anucarpy BeIpaxkeHue s Bekropa Ywmosa-llodituara. KakoB ero Qusmueckuii
cMmbicn?

180.Uro Takoe WHTEHCHBHOCTH cBera? Kak CBsi3aHa WHTEHCHBHOCTH C aMIUIMTYIOMN
BOJIHBI?

181.ChopmynupoBaTh 3aKOH OTPaKECHHUS CBETA.

182.3anucarh 3aKOH MPEIOMIICHHUS CBETA.

183.Uro Takoe CBETOBOM MOTOK, B YeM OH H3MEPSICTCS?

184.Yro Takoe cuia cBeTa, OCBEHIEHHOCTh TOYEYHOTO UICTOYHHKA CBETa?

185.ChopmynupyiiTe 3aKOHBI TCOMETPHYECKOM ONITHUKH.

186.Kax dhopmynupyercs npunuun Gepma?

187.00BscHUTE X0 JIydel B IPU3ME,

188.Kakue nuH3bI HAa3bIBAIOTCS COOMPAIONUMU, PACCEHBAIOIIIMHE?

189.HazoBuTe XapakTepHbIe OCH, TOYKU U TUNIOCKOCTH JIMH3BI.

190.BeiBetute hopMyiTy JIMH3HI.

191.Kak moctpouts n300paxkeHue B chepruaeckoM 3epkae?

192.Kak noctpouTh n300pakeHue B IMIIOCKOM 3epKae?

193.Yto Takoe KOrepeHTHbIE HCTOYHUKH W BOJIHBI?

194.B ueMm cocTouT siBIeHHE HHTepdEepeHIH cBeTa?

195.3anucarp, YeMy paBHa pa3HOCTH (a3 MEXKAY ABYMsS BOJHAMH, €CIIH Pa3HOCTh XO/a
MEXy HUMH paBHa A.

196.Yemy nomxHa paBHATHCS pa3HOCTh (a3 W PpPa3HOCTh XOJa MEXIY IBYMs
UHTEepOEPUPYIOIIMMHU JIyyaMH, 4TOObI B JAaHHOM TOYKe HAOIIOAANCsi MakCUMyM (MHHHUMYM)
MHTEHCUBHOCTHU?

197.ITonyuuts dopmyy Al ONTHUECKOW Pa3HOCTH XO0Ja Jiyueil nmpu nuHTephepeHH B
TOHKHX TICHKAX.

198.Yto Takoe muprHa HHTEPPEPEHIIMOHHOM MOJIOCHI?

199.Yro Takoe 1moJIockl paBHOTO HakjoHA? [ e OHM JIOKaTM30BaHbI?

200.Yro Takoe moyockl paBHO# ToyMHbI? [ 1€ OHU JTOKaTN30BaHbI?

201.00bscHUTE pamyKHYIO OKPAacKy MBUIBHBIX My3bIpeil. [louemy B HEKOTOpPBIX MecTax
My3bIPU TPU OTPAKEHUU OT HUX CBETa KAXKYTCsS YePHBIMU?

202.Yxaxwure, KaKue Ty9d HHTepEpUpyroT pu odpazoBannu kKoier, HproToHa?

203.B geM cocrouT sBiieHUe Tu(pakiuu cBera?
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204.B gem coctrout npunnun [rolireaca? Yem @penHens nonmoHWI mpyuHIUII [ toirenca?
Cdopmynuposats npuniun [ roiirenca-dpenerns.

205.Yem otnmuaercs qudpakmus Openens ot nudpakiun Opaynarodepa?

206.Kak crposarcs 30Hbl DpeHens UIsE CBETOBOW BOJHBI OT TOYEYHOTO HCTOYHHUKA?
KaxkoBa opma Takux 30H? KakoBO COOTHOIIIEHHE UX TUIOMIAACH?

207.Kak oOBSACHUTHh HAIWYHE CBETJIOTO ISATHA B LIEHTPE KapTUHBI NpU AUDPaKIUH OT
TOYEYHOI'0 UCTOYHUKA HA KPYTJIOM HETIPO3PAYHOM SKpaHe?

208.3amucaTh pa3HOCTH XOJa AJIS IBYX KpalHUX Jydeu mpu mudpaknun OpayHrodepa
Ha OJHOU ILETH.

209.Yto0 npencrarisier coboit nudpakiuroHHas pererka?

210.HanumuTe yciaoBHe TJIaBHBIX JUGPAKIHMOHHBIX MAaKCUMYMOB Ui PEHIETKH C
nepuoaom d?

211.Kakoii cBeT Ha3bIBACTCA MOJISIPU30BAHHBIM?

212.Yto Ttakoe yron bprocrepa? KakoBa mnonsipuszanusi OTPaKEHHOTO IOJ YIJIOM
Bprocrepa nyua?

213.B 4eM COCTOUT SIBJICHUE ABOWHOTO JIy4eTIPEIIOMIICHUS?

214 .Kak 00bsCHsIETCS SIBJICHHE JBOHOIO JTy4YenpeToMIIeHHs?

215.CdopmynupoBaTh 3aK0H Mairoca.

216.B ueM 3axirouaetcs sBieHue quxpousma? Kak genarorcs moaspouisi?

217 Kak ocymecTBisieTcsi M JUII Yero MpPHUMEHSETCS SBICHHE HWCKYCCTBEHHOMN
QHU30TPONUU?

218.B gem 3axirouaercs 3pdext Dapanes?

219.Kakoe u3nydyeHrne Ha3bIBAIOT TEIIOBBIM?

220.Yro Takoe sHEpreTuvecKas CBeTUMOCTb Tela?

221.YT0 Ha3bIBAETCS U3Iy4aTeIbHOU CIIOCOOHOCTRIO Tena?

222.YT0 Ha3pIBaeTCs MOTJIOMIATEIILHOW CITOCOOHOCTRIO Tena? B kakux mpemenax MOXKeET
MEHSIThCS TIOTJIONIATeIbHAs CIIOCOOHOCTh Pa3IMYHbIX Ten?

223.YT10 Takoe aOCOJIOTHO YepHOE TelIo? YKaXHUTe CIOCOOBI peanu3anuu abCOFOTHO
YEepHOTOo Tejia B KCIIEpUMEHTE?

224.CdopmynupoBaTh 3akoH Kupxroda uist TEIIOBOTO U3ITYIESHUS

225.CdopmynupoBath 3akoH Credana-bonbiimana.

226.CdopmynnpoBaTh 3aKOH cMeleHns BruHa.

227.B ueM cymrHOCTh runoTe3bl [Inanka?

228.KakoBo BbIpa)XeHHUE JIJIsl SHEPTHH KBaHTa cBeTa?

229.KakoBbl OCHOBHBIE 3aKOHBI (poTOrPdexTa?

230.Yto Takoe "kpacHas rpanuna’ ¢gorodddexra?

231.Hanucath u 00BSICHUTH yYpaBHeHUE DUHINTeHHA 11 hoTorddexTa.

232.Yt0 Takoe nmuHuM banbemepa?

233.B ueM cymrHOCTh MOjienu atoma Tomcona?

234.Yto mipencrarisier coboit Mmoens atoma Pesepdopna? CylmHOCTh €ro OTBITOB.

235.Cdopmynupyiite nocrynats! bopa.

236.B geM 3axirodaeTcs TuroTe3a e bpoiinsa?

237.KakoB ¢u3ndeckuil CMbICII MHTEHCUBHOCTH BOJIH e bpoitnsa?

238.CdopmynupyiiTe mpuHIUT HeonpenenenHocreil [ eizendepra.

239.3anummre ypaBuenue [llpenunrepa.

240.Chopmymupyiite npuHIUIl [laymu a1 aToMa Wi Jpyroil KBaHTOBOM CUCTEMBI.

241.13 yero cocTOUT MOJHAs SHEPTUsl MOJIEKYNbI? OObSICHUTE 3TH BBl SHEPTUH.

7.2.  OO6pa3ern copep)kaHus 3K3aMEHAIMOHHOTO OuieTa
BUJIET Nel
1. IlpeobpazoBanus ["anuies. 3aKOHbI IBUKEHUSI B HEMHEPIIMOHHBIX CUCTEMaX OTCUETA.
2. Ilone ckopocreil. JInHuu u TpyOKH TOKa. Y paBHEHHE HEPA3PHIBHOCTH.
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3. OnpenenuTh HaMMEHbBIIIEE BO3MOKHOE JTABJIICHHE HICAIBHOTO Ta3a B IPolecce, KOTOPBIHA
poucxoauT no 3akony T = Tp + aV? rae To ¥ o -KOHCTAHTEI

VYTBep:KIeHO Ha 3aceannuu Kadeapsl o0meil pu3nku u AUIaKTHKH (PU3UKH

nporokon Ne  or" " rojaa
3aBenyrounii kadeapoit
9K3aMeHaTop

B ci1ydyac BCIACHUA yLIC6H01"O mponecca ¢ UCIIOJIb30BAHHUEM 3JICKTPOHHOI'O O6y‘IeHI/I${ u
JUCTaHIIMOHHBIX 06p330BaTeHLHBIX TGXHOJIOI‘PIﬁ, COACPIKAaHUC OujeTa MOXKET OTINYATLCS OT
IMPUBCACHHOI'O.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOIIMECA

OOmrast oleHKa 3HAHUKM O0yYaroIMXCS MO AUCHUILTHHE mpoBoauTcs mo 100-6amibHoi
IIKaJe MCXOJI M3 MaKCHMyMa, NPHBEJCHHOro B Ta0muie Hipke. OpraHu3aloHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKHX KPUTEPUEB KaK IOCEIIAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBHINOJIHCHWE IOMAIIHHUX 3aJaHui, aKTUBHOCTH BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M TPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXICHUM TEKYIIEro Hu
NPOWCHHOTO MaTepuala, peleHne 3a1a4 1 T.11.).

MakcumaibHOE
Howmepa tem Bunei padot
KOJIMYECTBO 0aJsIOB
OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 10
1-10
CamocTrosTenpHas padora 10
UTOI'O 20
DK3aMeH 80
OO01muii UTOT 3a CEMECTp 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

KoMiecTEO GaLIon O1eHKa 110 nATHOAJUILHOM IIKaJle
s 100 ECTS | Dx3amen, nuddepeHnnpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3aYTEHO
75-79 C 32YTEHO
70-74 D YIOBJIETBOPUTEIHLHO 3AUTCHO
60-69 E 3aYTEHO
35-59 FX HEYJIOBJICTBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3aUTEeHO

9. OBECIIEYEHUME OGPA30OBATEJIbHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 UTHBAJIMJIOB

B xoxe peanusanuy AMCUUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIIUE JTOMOIHUTEIBHBIE METOIbI
00yYeHUsI, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXYTOYHOM aTTecTallui 00YyJaronuxcs B
3aBUCHUMOCTH OT UX UHIUBUAYAIBHBIX OCOOEHHOCTEH:

1) JUTSI CIICTIBIX M CJTA0OBUISIIINX

— JTeKIuu Oo(OPMIISIOTCS B BHIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOIO C
MOMOIIbIO KOMITBIOTEPA CO CTICITHATM3NPOBAHHBIM IMMPOTPAMMHBIM 00€CTICUCHUEM;



16

— JUIs  BBIMOJHEHHWsS]  3aJaHusi NpU  HEOOXOAMMOCTH  IPEAOCTaBISIETCS
YBEJIMYMBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYHUBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBETUYEHHBIM HIPUPTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHO popme;

— 9K3aMEH TPOBOJUTCS B MHCHBMEHHOM (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHNE B pOopMe TEeCTUPOBAHUS.

3) JUISL JIAL C HapYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anapara:

— neKkuuu oQOpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICYCHHUEM;

— MMCbMEHHBIE 33aJIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (JOpPME MIIM BBIMOJIHSAIOTCS B MUCbMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOOUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl IOATOTOBKH
OTBeTA.

[Iponienmypa  mpoBeACHHST  NMPOMEXKYTOYHOM  aTTecTallMk I OOYdYaroOUIMXCs
YCTaHABIMBAaETCS € YYETOM UX UHAUBUAYAIbHBIX TCHUXO(PU3UYECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalust MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenue mponeAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyUeHHUs JOMYCKaeTcsi ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OUOIHOrpaduyecKuM pecypcam B CETH
WuTepHer s Kaxkaoro oOydaromierocs B (GopMax, aJaNTHPOBAHHBIX K OTPAaHHYCHHSIM HX
3JI0POBBS U BOCTIPUSATHUS HH(POPMAIUH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— B [I€YaTHOM (popMe YBETUUECHHBIM HIPUPTOM;

— B (hOpMe DIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIXUX ¥ caOOCIbIIIAIUX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 00YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHUME YUEBHOI'O [TPOLIECCA

VYuebHble 3aHATHA TOpoBoAsATcs B 4eTBépToM Kopmyce Jlonl'Y (1. Honeuk,
np. Tearpanprbrii 13). Jns mpoBeneHHus J1a0OpaTOPHBIX 3aHATHH TpeOyeTcs ayauTOpHs,
0o0opyIOBaHHAs MEJOBOM WM MapKepHOH JOCKOW, MYJIbTUMEAMHHBIA HPOEKTOpP M IKpaH,
HOYTOYK, KOMIUIEKT yueOHON Mebenu sl CTYACHTOB, pabouee MECTO MpernoaaBaTelisi, BBIXO/ B
WHTepHET — MPOBOIHOI WK ¢ ucronb3oBaHneM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoii OMOIMOTEKM YHMBEpCUTETa W JPYTUX DJICKTPOHHBIX OHONIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-METOIMUECKOe 00ECTICUeH e, MPECTaBICHHOE Ha Kadeape o0me PU3nKu U AUTaKTUKH
bu3uKH.

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4deOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MelieHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOTO 00pa3oBaHMA
OI'BOY BO «loHI'Y». Ilpn u3ydeHUn TUCHUTIITUHBI TPUMEHSIOTCS JJIEKTPOHHOE O0y4YeHUE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.
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C  wucnonp30BaHHMEM  pecypcoB  MiIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHWUU OOYy4alomMXcs Ha OCHOBE TECTUPOBAaHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSITEIILHON pabOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Casembes UM.B. OO6mmit kypc ¢usmku, T 1 - M.: Hayka, 1977- 416 c.
http://www.ph4s.ru/kurs_ob_ph.html — Tekcr: 35eKTPOHHBIA.

2. CagenpeB U.B. Kypc obmeli ¢puszuku. B 4 Ttomax. M.: KuoPyc, 2009. - 1856 c. —
Tekcr: HenmocpeACTBEHHBIN.

3. MsanoB B.K. Kypc o6mieit puszuku. YMI[ KO® CHOHY, 2014

https://www.twirDX.com/file/2506309/ — TekcT: 37CKTPOHHBIH.

4. Cob6omp B.P.(pen.) Obmas dusuka. CoopHUK 3amad. - MuHck: Bmieiimas mkoa,
2015. - 456 c. https://www.twirpx.com/file/2274382/— TekcT: 3MeKTPOHHBIN.

5. Bomabkenmreiin B.C. CoopHuK 3a/1a4 o o0meMy Kypcy pusuku: Yued. mocodue s
BTY30B. - 12-¢ m3a. ucnp.- M.: Hayka, 1990,- 400 c. . — TekcT: HeOCpeICTBEHHBIH

11.2. JlomosHUTENIbHAS JIUTEpPATYypa

6. SBopckuii B.M., Ilunckuii JI.A. OcuoBbl ¢usuku: Yued. B 2 1. T. 1. Mexanuxa.
Monexynspras ¢usuka. Onekrpoaunamuka/ Ilox pen FO.M.[duka.-5-e wu3g., crepeot.-M:.
OUBMATIIUT, 2003.-576¢.=ISBN5-9221- 0382-2hltDs://mav.allenn.onz/d/Dhvs/Dhvs61 .htm
— TeKCT: 3EKTPOHHBIN.

7. Cuyxun JI.B. O6umii kypc ¢usuku, T 1, 2- M.: Hayka, 1990- 526 c. . . — Tekcr:
HETOCPEICTBEHHBIN

8. SBopckuit B.M., ITunckuit A.A. OcHoBbl puzuku: Yued. B 2 1. T. 2. Konebanus u
BonHBIL. KBanToBast ¢usnka.@usuka siapa u snemeHtapubix dactuna/ [lox pex FO.U.[Quka.-5-c
u3f., crepeotr.-M:. ®UBMATIINT, 2003.-576¢. https://mav.alleng.Org/d/phvs/phvs61l .him —
TekceT: 2IeKTPOHHBIN.

9. CasemnbeB U. B. Kypc ¢usuku: B 3 T.: yueOHOEe mocobue sl CTyIEHTOB BY30B,
00yJaromuxcst M0 TEXHHYECKUM W TEXHOJIOTWYECKHM HalpaBJICHUSIM U crieruanbHocTsm. T. 1 :
Mexanuka. MonexymnspHas ¢usuka / U. B. CaBenbeB. . — TekcT: HemocpecTBEHHBIN

12. ”TH®OPMALIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA onbaMoTeKa (HOB): benepanbHas
rocynapcTBeHHas uHpopMannonHas cuctema / MunuctepctBo Kynbtyper P®; Poccuiickast
rocyaapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
01.09.2023). — Pexxum moctyna: cBOOOIHBIM, moanucka. HeoOxoquMa ycTaHOBKA IIPOrPAMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MIOJIB30BaTENEH. —TEKCT: DJIEKTPOHHBIN.

3. Hayunas »snextponnast Oubnmoreka «KubepJlenunkay»: caiit / Accoumamms
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOTHBIN. — TEKCT: SNEKTPOHHBIMN.

4. DNeKTPOHHO-ONOIMOTeYHAsS cucremMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum gocTyma: JUisi aBTOPHU30B.
MoJb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiitT: >nekTpoHHas OMOIMOTEYHAs cucTema: cawT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum moctymna: isi aBTOPU30B.
MOJIb30BaTesne. — TEeKCT: EKTPOHHBIMN.



http://www.ph4s.ru/kurs_ob_ph.html
https://www.twirdx.com/fiIe/2506309/
https://www.twirpx.com/fiIe/2274382/
https://mav.alleng.org/d/phvs/phvs61
https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/

18

6. DJ1eKTPOHHO-0ubMoTeuHast cuctema JJonIl'Y: caiit / ®I'BOY BO «lonl 'V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEeKTPOHHBIH.

7. JJieKkTpoHHbI Kkatajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: anekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexxum gocTyma: MOMCK CBOOOJIHBINA, 3JIEKTPOHHBIC
JIOKYMEHTBI — 7151 TTosib3oBaTesne JJonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponusi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIA.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us [Jorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (;uiien3ust mporpammbl Dream Spark ajist BRICIIUX ya4eOHBIX
3aBeJ/ICHHIA)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD n1s1 cB0OG0THOTO IPOTPaMMHOTO 00ECIICUCHHS ).


http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

