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Pa6ouast mporpamma quctuurminHbl «OCHOBBI ecTeCTBO3ZHAHMS ((PU3HKA)» J171s1 00yUJaIOIIHUXCS 110
Hanpasienuio noarotoBku 02.03.02 dynnamenranbHas uH(pOpMATHKa M HH(POPMALMOHHBIC
texHosoruu ([Ipodusp: dynaamentanbHas nHGOpMATHKa U UHPOPMAIIHOHHBIC TEXHOJIOTHH),
coctaBiieHa Ha OcHOBaHMM DegepalbHOrO TOCYAAPCTBEHHOTO OO0pPa30BATENBHOIO CTaHAAPTa
BBICIIETO  OOpa3oBaHMsi — OakajmaBpuaT 10 HampaBieHuto mnoaroroBku  02.03.02
OdyHIamMeHTalbHAsS HHPOPMATHKA U MH(POPMAITMOHHBIE TEXHOJIOTHH, YTBEPKJACHHOTO MPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccutickoii @eaepanun ot 23 aBrycta 2017 . Ne 808 (¢
u3M. u joi.), [lopsaka opraHu3anuu ¥ OCYIIECTBICHHS 00pa3oBaTEIbHON JESITEIBHOCTH II0
o0Opa3oBaTelbHBIM MpOrpaMMaM BbICHIET0 00pa3oBaHUs — @porpamMmam OakajaBpuara,
mporpaMmaM  CIEHHAIATETa, MporpaMMaM  MAarucTparypbl, YTBEPKICHHOTO IPHUKA30M
MuHucTepcTBa HayKH | BhIcIero oopa3zoBanus Poccutickoit @enepamnmu ot 06 anpenst 2021 r. Ne

245 (c u3M. W J0I1.), B COOTBETCTBUHU C YUYEOHBIM IIJIAHOM, YTBEP)KICHHBIM YUEHBIM COBETOM
®OI'BOY BO «lonl'Y» s nabopa 2025 roxa.

PazpaboTumk:

JOLIEHT Kadeapsl oOmeld (GU3uKd U JTUTAKTUKA

(bU3UKH, KaHI. TEXH. HAYK b.N. bemernu
JIOLIEHT Kadeapsl oOmeld (Gu3uKd U ITUTAKTUKA

¢busuky, kaua. pus.-MaT. HayK 0O.C. CyxopykoBa

Pabouass mporpamma yTBepkJcHa Ha 3aceJaHud Kadenpbl oOmield QUMK U JHIAKTHKA
bu3uKy.
[Iporokomn ot 03.04.2025 1. Ne 11

3aBenyronuii kadeapoit A.B. bezyc
COI'NTACOBAHO:

JlexkaH (akyJbTeTa MaTEMaTHKU U

MH(OPMALIMOHHBIX TEXHOJIOTUI N. A. Mouceenko
16.04.2025 r.

Y4eOHo-MeToauYeCKass KOMUCCHS aKyJIbTeTa MAaTeMaTUKH U WH()OPMAIIMOHHBIX TEXHOJIOTHH.
[Iporokoin ot 16.04.2025 Ne 3
[Ipencenarens JI. K. CensixoBa

PykoBoguTenb ~ OCHOBHOW  0Opa3oBaTesIbHON
MPOTrPAMMBI, JI-p TEXH. HAYK, JIOLI. JI.B. IlleBmoB
03.04.2025 .
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1. MECTO ANCLHUITJINHBI

1.1. TpebGoBanus K NpeaBapUTEIbHON MOArOTOBKE O0YYAIOUIMXCS, TPEIIISCTBYIOMINE
¥ COIYTCTBYIOIIHME JUCUUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUYEHUE JTAaHHOM:

0a3oBas HOATOTOBKA MO0 MAaTEMATHKE B 00bEME MTPOTPAMMBI CPETHEN IIKOJIBI;

TUCUUIUIMHBL TIpOrpaMMbl  OakanaBpuata: Maremaruyeckuii aHanus, Anredbpa u
reometpus, uddepennmanbueie ypaBHeHNS

1.2. JlucuuiuimHbl, KypcoBble paOOThl W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JMCIUIUIMHBL HEOOXOIMMO KaK IpeAIIecTBYIOIIeeE:

[Tpon3BoaCTBEHHAS MPAKTUKA: HAYYHO-HCCIeI0BaTeNbCcKas padoTta (00s3arenbpHas).

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapaKkTepUCTHKA

HavnMeHoBaHME TIOKa3aTest 3Ha4YeHHE TIOKA3aTeIsI
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl 02.03.02 dynnamenTagbHas HHPOPMATHKA U
(manee — OII) nHpopmanronusie TexHonoruu (Ipoduis:

dynnameHTanbHast ”HGOPMATHKA U
UH(GOPMAIIMOHHBIE TEXHOJIOTHH)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.32. OcHoBBI ecTecTBO3HAHUSA ((PU3UKA)
y4eOHBIM IJIAHOM

Yacte 00pa3oBaTeIILHOM MPOTpaMMBbl bazoBas yactp

KonnuecTBo 3a4eTHBIX €IUHUL / BCETO YaCOB 3/108

B caywae npenbsBieHHs OT OO0ydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINs) 3asiBJIEHUS Ha OOy4YeHHE IO aJalTHUPOBAaHHONW 0Opa30BaTEIbHOW IMporpaMMme
BBICIIETO 00pa30BaHUs, MOJKPEIICHHOTO 3aKIIOUYEHUEM IICHXOJIOr0-MEIUKO-T1eAarornueckon
komuccuu (IIMIIK) nnu Meauko-conmanbHoi sxcneptussl (MCO) ¢ pekoMeHJausIMU CO3/1aHus
UHIUBUAYaNbHOM mporpamMmbl peaOuwiuramuu u  abwiuramuu (MUITPA), nannas paOouas
IporpaMMa MO’KET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 310pOBBS
oOyuJarorerocs.

2.2. Pacnpesnenenue dyacos 1o popMam u nepuojam o0ydeHus

OO11ee KOJIMYECTBO YacOB
o
= CaMoCTOSI-
dopma g 3 6 -
> | 2 | mekum- | nmaGopa- | MPakTH- | TENbHOH dopma
00y4eHus 2 3 BCETO

S | OHHBIX | TOpHBIX | YeCKHX | pabOThI + KOHTPOJIS

KOHTPOJIb
OuHast 4 | 8 20 20 68 108 3a4er

3. HEJIN AACHATTIIMHBI

dopMHUpOBaHUE Y CTYJCHTOB CHUCTEMBbl 3HAHWW, YMEHUH W HAaBBIKOB O SIBJICHHSX,
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX W METOJAX M3y4eHHs NpHUpoibl. V3ydeHne BakKHEMIIHMX
MOHATUIH U Mojenel (u3uku. PazButhe y CTyIEHTOB TEOPETUYECKUX OCHOB U MPAKTHUECKHUX
METOJIOB HCCJICJOBAHUS JUIS TPOBEICHUS TPOPECCUOHATHLHOW JEATCIIEHOCTH, IOyYeHUE
CTYJIEHTaMH TMPEACTABIECHUS O TOCTAaHOBKE 3a/lad B COBPEMEHHOW (M3WKE M METOJax HX
dbopmanuzanum.



4. KOMITETEHIIMN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHNM A

4.1. KomnereHuuu

[TIK-1. Cnocob6eH moHMMAaTh ¥ MPUMEHITh B HAyYHO-HUCCIIEA0BATEILCKOW U MPUKIIATHON
JESATEIIBHOCT COBPEMEHHBIN MaTeMaTHYEeCKHUIl anmnapar, OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
COBPEMEHHBIE S3BIKH IPOTrPAMMHUPOBAHMSI U MPOrpaMMHOE oOOecreyeHue;, OnepalnruoHHbIe
CUCTEMBI U CETEBbIE TEXHOJIOTUN;

4.2. VuaukaTtopbl KOMIIETCHIIUHA

I1K-1.4. CnocoGen HCIONIB30BaTh 0Aa30Bble 3HAHUS €CTECTBEHHBIX HAyK, MaTEMAaTUKU U
uH(pOpMaTUKHU, 1Ji pelieHus: GyHIaMEeHTAIbHBIX U MPUKIIAIHBIX 33/1a4.

4.1. Pe3ynbrarhl 00yueHHS

[1IK-1.4.1. 3naet ¢pyHIaMeHTAIbHBIE OTKPBITHS B 00JacTU (PU3UKU U UX POJIb B PA3BUTUU
HayKd, TEPMHUHOJIOTHIO U anmnapaT OCHOBHBIX IMOHSITHH M3Y4YEHHOI'0 Kypca, OCOOCHHOCTH
MOJIb30BAHUS UMU JIJIsl aHaTM3a HH(GOpMaIMU. 3HAET OCHOBBI TEOPHil, KOTOPBIE COCTABISIOT AP0
Kypca «(pu3uKa»;

[IK-1.4.2. YMeeT npUMEHSTh OCHOBHBIE METOJbI (PM3MUECKOTO aHAIM3a JAJsl PelleHUus
€CTECTBEHHOHAYUHBIX 3aJad. YMeEeT HCIOJb30BaTh OCHOBHBIE 3aKOHBbI (PU3UKU B Ba)KHEHIIMX
MPAKTUYECKUX MPUTOKEHUSX.

[1K-1.4.3. Bnameer MeromamMu MpOBEACHUS (PU3UYECKOTO SKCHEPUMEHTA, TOCTPOCHUS
MaTeMaTHUYECKUX MOJeNel (PU3MUECKUX CHCTEM.

S. I[TPOT'PAMMA JJUCLTATTJIMHBI

HazBaunue teMbl
Pazgen 1.
Kunematuka

Kpatkoe cogepxaHue TeMbl (BOIPOCH TEMbI)
CBs3p QU3UKHM C JApYrMMHM HaykamMM. MeXaHH4ecKoe JIBUXKEHHE.
Kunematuka Touku. Cucrembl oTcuera. TpaekTtopusi, NepeMerieHue,
nyTh. CKOpOCTbh. Y CKOpEHHE.
[IpsimonuHeiiHOE paBHOMEpPHOE U PaBHOYCKOPEHHOE JBU)KECHHUE.
KpuBonunelinoe npuxkenne. Knuaemarnka IBUKEHHS 10 OKPYKHOCTH.

Bunnl nemxenus

Jlnnamuka. I'panunel npuMeHuMocTH kinaccudyeckoi mexaHuku. Cuia M macca.
MarepuanbHou 3akoHbl Hprotona. MMmynbc. 3akoH coxpaHeHMsl ummyibsca. LleHTp
TOYKH Macc. Bunpr cun. Cunbl Tpenus. Jlepopmanus ten. YOpyrue CHIIBL

FpaBI/ITaI_II/IOHHLIe CHJIBL. 3aKOH BCEMHPHOI'O TATOTCHUS. Bec.

CucreMsl oTcuéra

WNueprimansubie cuctemsl oTcuéra. [Ipeodbpazoanus ["anumnes. 3aKoHbI
JNBUKEHUS B HEMHEPLUMANBHBIX cHcTeMaX OTcuéra. Cuiibl WHEPIUH.
[lentpobexnas cuna unepruu. Cuna Kopuosnuca

Pa6ora u sHeprus

Mexanuveckas pabora. DHeprus. Pabora cwibl. [loreHumanbHas u
KUHeTHu4eckass sHeprus. [loTeHuuanpHble CUiIbl. 3aKOH COXPAaHEHUS
SHEPTUH B MEXaHWKE. YCJIOBHS PABHOBECHS MEXAaHWYECKOW CHCTEMBI.
Bunae! ynapa.

Kunemartuka u
TUHAMHKA
TBEPAOTO TeNa

Kunematuka tBepmoro Ttena. Ilmockoe nBuxkeHHE TBEPAOTO Tea.
Bpatenue tBepaoro tesna BOKpyr HEIOABUKHON OCU. MOMEHT HHEPLIUU.
OCHOBHOC ypaBHeHI/Ie JIUHAMUKU BpaHIaTeJ'II)HOFO OBUXXCHUA TBCpJIOl"O
Tena. 3aKOH COXpaHEHUsi MOMEHTa UMMyJbca. KuHeTnueckas sHeprus
Bpalaruierocs Teaa. ' mpocKomnsl

Mexanunka
JKHUJIKOCTEH M Ta30B

Onucanue IBIKCHUS JKMAKOCTH U rasza. 3akoH Ilackams. PaBHoBecHOe
COCTOSIHHE JKUIKOCTH M JECWCTBYIOIIME CWIbL. [ 'HapocTaTHka.
I'mppocratuka Hecxkumaemon xkuakoctu. [lose ckopocreit, JMHUM U
TpyOKH ToKa VYpaBHEHHS HEpa3pblBHOCTH. YpaBHeHHe Oilsiepa.
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VYpaBHenue bepnymmu. Bsskocts. TedeHue peanbHOM KUIAKOCTH I10
npsmonuHeitHo TpyOe. dopmyna Ilyaszeiins JIpwkeHwe Tea B
KUAKOCTSAX U razax. Bo3HMKHOBEHME OIbEMHON CHIIBI KpbLia

Mexanudeckue l'apmonuunbie kosiebanus. Manbie KojeOaHus. ['apMoHMYECKHe
Koje0aHus u Kosebanus. MaTeMaTu4eckuil v pu3nuecKuii MasiTHUKA. BeIHy ) /1eHHbIE
BOJIHBI koJiebanus. Pesonanc. CriokeHue KoeOaHuii. YIpyrue BOJTHBI.
DNeMEeHThI [Toctynarel cienuanbHONW TEOPUU OTHOCHTENbHOCTH. [IpeobpazoBanus
PENSATUBUCTCKOM JlopeHua u cneactBuss U3 HUX. OCHOBHOM 3aKOH PpENSITUBUCTCKOMN
MEXaHUKHU JMHAMUKHU. 3aKOH B3aMMOCBSI3M MACChl U SHEPIHUH.

Paszen 2. OcHOBEI
MKT

OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM Teopuu. TemioBoe IBHKEHHE
MOJIEKYJI, CKOPOCTH TEIUIOBOIO JBHXEHMA. TepMoIuHaMUYecKoe
paBHOBECHE. IIponeccer. Temneparypa. AbcomoTHas
TePMOAMHAMUYECKAsl IlKajJa TeMmmepaTyp. BHyTpeHHss sHeprus
CHUCTCMBI. YPaBHeHI/Ie COCTOAHHUA UACAJIBHOI'O ra3a. KBasucratnueckue
nponeccel. Pabora rasza. I'paduueckoe un3zoOpa’keHHE IPOIECCOB.
Pabota rasa npu pasJM4HbIX Ipoleccax

TepmoanHamuka

Tepmonunamuka. OCHOBHBIE 3aKOHBI M METOABl TEPMOJIUHAMUKH.
TepmoamHaMuueckas CHUCTEMa U TEPMOJMHAMHYECKOE PaBHOBECHE.
PaBHoBecHBIE mporecchl. PaboTa u KonruecTBO TEIIoThl. BHyTpeHH s
SHEPTHs U TEIJIOEMKOCTh MJI€aTbHOTO Ta3a. | Havamo TepMOIUHAMUKH.
Anuabatnueckuil npouecc, ypaBuenue Ilyaccona. Ilonurponuueckue
IIPOLIECCHI

CraTtuctuyeckas
¢buznka

Cratuctuueckass  ¢usuka. IIpenmer  cratucTudeckoll — pu3MKH.
MounekynsipHO-KMHETUUECKOE 3HaUeHue Temieparypsl. JaBieHue rasa
Ha CTEHKY cocyAa. DHeprus TEIUIOBOro IBUKeHUs. Pacmpenenenue
SHEPTUH TEIJIOBOTO IBMKCHHS IO CTETEeHSIM cBOOObI. Kitaccmueckas
TEOpUsl TEMJIOEMKOCTH HJEAJIBHOTO ra3a M KPUCTAUIMYECKUX TEIN, €€
Henocratku. llonstme o  kBaHTOBOM  Teopuu. DiyKTyauuu.
TepmoauHamuueckue nNOTEHUMaNbl. PacnpeneneHue MosieKyn IO
aOCoNMOTHBIM 3HaueHusiM ckopocteir (Pacmpenenenue Maxkcpena).
Pacnipenenenre MosIeKya 1O 3HA4EHMSIM TTOTEHIMAIBHOM JHEPIHUU.
Pacnpenenenne Makcsemna-bonsiimMana

II maugaso
TEPMOJIMHAMUKHU

OCHOBBI TEPMOJUHAMUYECKOW TEOpUH OOpATHMBIX U HEOOpPATHMBIX
npoueccoB. TemtoBsle MamuHbl, ux KIIJ. I Hayano tepmMoaMHAMUKH.
Huxn Kapuo u ero KIIJI. Teopema Kapho.

OHTponus

MUKpPOCKOTIMUECKOE U  MaKPOCKOMUYECKOE OIMUCAHUE COCTOSHUS
cucrtemsl. [lpuBenennas temnora. Teopema Knaysuyca. DHTponwus.
3aKOH BO3pacTaHUs DHTPOMHHU. DHTponusl U BeposTHOCTH. Dopmyna
bonbimaHa u €€ BepoATHOCTHOE 3HaueHue, [1 Hauana TepMOIuHAMUKH.
Teopema Hepucra. Kputnka teopun "tennoBoi cmeptu" BeesleHHOM .

Kunkoctu

Kunkoctr. OcoOEHHOCTH CTPOEHUS U TEIIOBOTO IBMXKEHUS KHJIKOCTEH.
[loBepxHOCTHOE  HaTsDKeHHE,  KOA(G(UIHUEHT  MOBEPXHOCTHOTO
HaTspkeHus. @opmyna Jlammaca. KpaeBble »¢dexThl, cMauuBaHUS U
HecMauMBaHMe, KanuuigpHocTh. Da3oBble nepexosl. [lonstue dasbl.
®azoseie nepexosl I u I1 pona. CkpbiTast TeroTa Gpa3oBoro nepexosa.
JnarpamMmma cocTosHU, TpoWHas Touka. YpaBHeHue Krameitpona-
Kiaysuyca.

PeanbHblie ra3bl

PeanpHble ra3zel. XapakTep B3aMMOJEHCTBHS MOJIEKYJ PEAIbHOIO Tasa.
Mogens peanbHOro rasa, ypaBHEHUE U HU30TepMbl Ban-nep-Baanbca.
Kputnueckoe COCTOSIHVIE u KpUTHYECKas TEMIIEpaTypa.
OkcnepuMeHTalbHblE  n30TepMbl. [lepechimienHsiii nmap. Ileperperas
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KHUJKOCTb. BHYTpeHHsis1 3Heprusi peanpHoro rasza. O¢gekrt Jxoyns —
TomcoHa. CoxMKeHHe ra3oB

TBépaoe Teno

Kpucramisl (TBepbie Tena) U uX cTpoeHue. JledekThl KpUCTaIoB.

duznyeckas SIBnenust mepeHoca. DieMeHTapHash Teopuss U oOllee ypaBHEHHE

KUHETHKA mpoieccoB mepeHoca B razax. Juddysus, BHyTpeHHEe TpEHHE,
TEeII0NPOBOAHOCTh. 3aKoHbl Puka, HeroToHa, Dyphe.

Paznen 3. Dnexktpudeckue 3apsaabl. J[Ba Buaa snexktpudecTtBa. B3anmopencTBue

DNEeKTpUYECKUe 3apsoB. 3akon Kynona. IloHsitue 00 SIEKTPUYECKOM —TOJE.

T0JIs 3apsIOB B Hampsoxkennocts snexktpudeckoro mois. [lpunnun cyneprno3unuu.

BaKyyMe I'paduueckoe wu3obOpaxenne moneid CunoBble auHMUA. Teopema
Octporpanckoro-I'aycca. PaGota cuim 31€KTpOCTAaTHYECKOTO IMOJS.
[ToTenumanbHOCTh AIEKTPUIECKOTO TOJIAL. [Torenuuan
aneKTpocTatuyeckoro mosig. CBs3b  MexAy  HanpsHKEHHOCTBHIO
3JIEKTPUYECKOTO MOJIsl U MOTEHIIMAJIOM

DReKTpUUecKoe DnekTpuueckoe moyie B Bemiectse. AudnekTpuku. Junoib BO BHELTHEM

I10JIE B BEIICCTBC

nosie.. DJIEMEHTapHasi TEOpUs MOJIAPU3ALUU JUIIEKTPUKOB. BeKTopbl
MOJIIPU3ALIMY U JIEKTpHUEecKoro cmereHus. Teopema OcTporpaackoro-
laycca juist 1uaneKkTpukoB. CerHeToIeKTPUUECTBO.

IIpoBogHUKH B

HpOBOI[HI/IK BO BHCHIHCM OJJICKTPUYCCKOM IIOJIC. Ycnosue PaBHOBCCHUA

DJIEKTPUUECKOM 3aps/ioB Ha NPOBOAHUKE. CBsI3b MOBEPXHOCTHOW IUIOTHOCTH 3apsijia C

noie KPUBU3HON MOBEPXHOCTHU. DNEKTPOEMKOCTh OTACIEHHOTO MPOBOIHUKA U
KOHJICHCATOpa. DHEPIrus CHCTEMBI 3apsIOB. DJHEPTUsl 3apsKEHHOTO
MPOBOAHHUKA. DHEpPrus  3apsHKEHHOrO0  KOHJAEHcaTopa.  JHeprus
IIEKTPHUYECKOTO TOJISL.

DneKTpUUecKui [TocTostHHBIN ~ snekTpudyeckuid  Tok. Cuiia, TJIOTHOCTh  TOK.

TOK DNeKTpoABMKymIass cuiaa. 3akoH Owma i OAHOPOJHOTO H

HEOJHOPOJIHOIO Y4YacTKOB Ienu. MoIHOCTh TOKa. Pa3BeTBieHHBbIE
nern. IlpaBunma Kupxroda. 3aBUCHMOCTD CONPOTUBICHHS  OT
temnepatypsl. [Ipupona Hocureneir Toka B Metaiax. Kiaccuueckas
TEOpUsI AJIEKTPOIPOBOJHOCTH MeTauioB. HemoctaTku Kiaccuueckoi
TEOPUU INEKTPUUECKON TPOBOJAMMOCTH METAIIJIOB.

MarauTtHoe 1oJjie B
BaKyyMe

B3anmopeiictere TOkoB, cuina Amiiepa. MarHuTHOE I0JI€ MTOABUKHOTO
3apsga. 3akoH buo-Casapa-Jlannaca. Cuna Jlopennma, Buxpesoii
XapakTep MarHUTHOro nois. LupKynsnus v moToOK BEKTOpa MAarHUTHOM
naaykuu. Teopema Octporpaackoro—I aycca ajis MarHUTHOTO TTOJIS.
MexaHnnueckasi paboTa B MarHUTHOM TIOJI€.

MarnuTtHoe 10J1e B

KOHTyp C TOKOM B MarHUTHOM MoJjie. MarHuTHBIA MOMEHT KOHTYpa C

BCIIIECTBE TokOM. CHJIIBI, IEHCTBYIONINE HA KOHTYpP C TOKOM B MarHUTHOM TIOJIE.
PuU3UUEeCKUM CMBICI HMHAYKIMU. TOKM HaMarHM4yuBaHUs. BeKTopsbl
HAMarHM4MBaHUA W  HamnpsDkeHHOCTH.  Llupkymsdmus — BekTopa
HANPSOKEHHOCTU. MarHuTHas BOCIIPUMMYKBOCTD M TPOHULIAEMOCTb.

MarneTnku Knaccupukanuss mMarHeTukoB. MarHuTOMEXaHUYECKHUE  SIBJICHHS.
JlMamMarHeTMKu U napamMarHeTuku. PeppoMarHeTusmM

SBnenne SIBrieHME SJIEKTPOMArHUTHOW HMHAYKUMU. 3akoH Dapanes, mpaBUIIO

anekTpomarautHoit | Jlenna. DJIC wunayknuu. KoddduiueHT caMOMHAYKIMH. ODHEPrus

WHIYKIWH. MarHuTHOro  mojs. CaMOMHAYKIMS W B3auUMHas  WHIYKUIUS
KonebaTenbHbIN KOHTYD.

OnektpoMarHuTHB | CBOOOJHBIE  He3aTyXalolluWe, 3aTyXalllHe U  BBIHYXXICHHBIC

€ KoJyebanus

kosiebanus. KBasucrammoHapHble TOKH. AKTHBHOE COINPOTHBIICHUE,
KOHJIEHCATOp, UHAYKTUBHOCTh B IIENH MEPEMEHHOro Toka. 3akoH Oma
JUIsl IEPEMEHHOr0 ToKa. MOITHOCTh B I1€NU NEPEMEHHOTO TOKA.
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ONEeKTPOMarHUTHbI
€ MoJIs

Tok cmewmenus. Buxpesoe anexrpuueckoe none. Cucrema ypaBHEHUI
Makcsenna. DJIEKTPOMarHuTHbIE BOJIHBI. YpaBHeHue
3JIEKTPOMArHUTHOH BOJIHBI. BO3HMKHOBEHNE U paclIpOCTPaHEHUE BOJIH.
Bekrop YmoBa-IloitnTunra. CiriokeHue B3aMMHO MNEPIECHAUKYJISPHBIX
konebOanuii. Crnoxenue kojeOanuit ogHoro HampasieHus. Crosdue
BoiHbl. ['pynmoBas ckopocTth. Kiaccuueckas siaeKTpoAMHAMHKA U
rpaHUIlbl €€ TPUMEHEHHUS.

Pa3znen 4. OcHOBBI

eicTBue cBera Ha r71a3. CBeToBo# MoTOK. Cuiia cBera. OCBEIEHHOCTb.

dboromerpun CBETUMOCTb U SIPKOCTh

OcHOBBI OcHOBHBIE CBOMCTBA U XapaKTEPUCTHKHU cBeTa. OnpeaeseHue CKOPOCTH
Ir€OMETPUYECKON cBeTa. OCHOBHBIE 3aKOHBI FT€OMETPUUECKON ONTUKHU. 3aKOHBI OTPAKEHUS
OITUKHU u npenomiienus ceera. [Ipunuun depma.

OnTnuecku cucremsl . Xoa iaydeil B npusme. JIuuzel. @opmysa TOHKOM
nuH3bl. [TocTpoenne n3odpaxxennii B trH3ax. Hegocratku nun3. 3epkana.

OCHOBBI BOJIHOBOM

CaeroBas BOJIHA, €€ OCHOBHBIE CBOMCTBA U XapakTepUCTUKU. OTpaxeHue

ONTHUKHU U TPEJIOMJIEHUE JJIEKTPOMAarHUTHBIX BOJH Ha TpaHULE JABYX
muonektpudeckux  cpen.  Dopmyner Openens.  OTpakenwe u
MIPEJIOMJICHUE CBETA.

Nnrepdepennus Wnrtepdepenniuss  cBeta. KorepeHTHOCT BOJIH W METOABl €€

CBETa. OCYIIECTBIICHUS B ONTUKE. J[ByXirydueBast HHTeppEpeHIUs .

Wnrtepdepennus mnockux BoiaH. MHTepdepeHIysi B TOHKUX IUICHKAX.
MHoronyueBas uHTepdepeHirs. Metoabl HaOIOACHUS HHTEPPEPEHITNN

Judpakuus cBeTa

Judpakuus cBera. [lpunmun [roiirenca-®Openens. Metox 30H
@penens. ['paduueckoe BBIYUCICHHE aMIUTHTYABI PE3yJIbTHPYIOLIETO
kosieOaHus (METOJ BEKTOPHBIX auarpamm). udpakuus Dpenens Ha
npocTelmux mperpagax (Kpyrjioro oTBepcTHs, Aucka). Judpaxmus
IUIOCKUX BOJH Ha modyriockoctH (audpakuus PpayHrodepa).
Hudpakuus Ha Kparo NPSIMOJIMHEHHOr0 MOJIy-0€CKOHEYHOro SKpaHa.
Judpakuus TIOCKUX BOJH Ha menu (audpakuus PpayHrodepa).
Judpakuronnsie pemeTkd. CneKkTpalbHbIe XapaKTePUCTUKH PEIICTKH

[Tonapuzanus [lonapuzanusa cBeta. Buael noaspusanuu, CTENEHb MOJSIPU3ALMU.

CBETa [Tonspusaropsl, 3akoH Mantoca. [lonsgpusanus cBeta Ipu OTPAKEHUU U
MIPEJIOMIIEHUH, 3aKOH bprocrepa. [[BOHHOE ITydenpeaoMIIEHHE IpH
IIPOXOXkKJACHNUHU CBETA YEPE3 aHU3OTPOIIHYIO CPELy.

Bsaumoneiicteue HMucnepcuss cBerna. HopmanpHas W aHOMallbHas — AMCIIEPCHS.

CB€Ta C BCUICCTBOM

DNeKTpoHHask Teopus IUCIepcuu cBeTa. llormomieHue u paccesHue
ceeta. Dotordpdext. Popmyna DiiHTerHa. DOTOHBI.

OnTtuueckas Bpaienue miockocTy mojspu3alnud B ONTHYECKH aKTUBHBIX Cpeax.

aKTUBHOCTD HckyccTBeHHass  aHM30TpONMsT U JBOWHOE  JIy4elpeloMIICHHUE.

BEIIECTBA ®otoymnpyroctb. Dddext Dapages. DnexkrpoonTHYecKuil dPdexT
Keppa

TenmoBoe PaBHOBecHOE m3nmydeHHE. 3aKOH M3ITy4YeHHUs aOCOIIOTHO YEPHOTO Teja

W3JIy4YECHHE Kupxroda. 3akon cmemenuss Buna. 3akon Credana-bonbimana.

Kiaccnueckas. 3akon Panes-/[xuHca. KBaHTOBas Teopust M3Iy4EeHHU
®opmyina [lnanka

Pazpen. 5 Atomnas
¢uznka

CocraB artomuHoro sanpa. Teopuss aroma bopa. Ilocrynater bopa.
Henocratkn teopun bopa. OmbiTel @panko u I'epua. Cnektp aTtoma
Bojopoaa o bopy. JledhekT Macchl M SHEPTUS CBSI3H sipa S AepHbIE CHITBI.
Mopnenn snapa. PanmoakTMBHOE HW3Iydye€HHWE M €ro BHJIBL.  3aKOH
paauoakTuBHOro pacnaga. IlpaBuna cmemenus. EcrtecTBeHHas u
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HCKYCCTBEHHAs! paAMOaKTUBHOCTb. CaMble ITPOCTHIE AIEPHBIE PEAKIIUH.
IlenHble peakuumu.

OcHoBBI KopmnyckyisipHO-BOJIHOBOM yalau3M CcBeTa U MUKpouacTul. ['unoresa

KBaHTOBOM ne-bpoiinsa. Ilpunmun nHeonpenenenHoctu ['eizenbepra. BomHOBOE

MEXAHUKHU ypaBuenue llpénunarepa. Ypaaenune IlIpémunrepa mans cBOOOTHBIX
yactul. KBanTtoBanue »sHepruu. [IpocTpaHCTBEHHOE KBAaHTOBAHME.
CrnunoBoe kBaHToBoe uymcino. CruH. [lpuammn Ilaynu (mpuHOmn
HCKJIFOUCHHUS).

CrniexkTpanbHbIi CrieKTphl UCITyCKaHUS U CIIEKTPBI MOIVIOIEHNS. 3aKOHBI CIIEKTPAJIbHOTO

aHaIu3 aHaymza. Crioco0sl GopMUPOBaHUS CIIEKTPOB. Bubl criekTpoB. DHeprus
MoJIeKYJ1. Busibl MOJEKYJISIpHBIX CIIEKTPOB.

6. CTPYKTYPA U COAEPXAHUE JUCHUITUINHBI
6.1. ®dopma oOyueHus — ouyHas, Kypc — 4, cemectp — 8
HaumeHnoBanust pa3fienoB u Tem Rounicctso yacos
Jlexir. | JIa6op.|IIpakt.|CPC+K|Bcero
Paznen 1. Kunemaruka. Buasl nemwkenus. J{unamuka 2 2 7 11
MaTepuaabHOM Touku. CucTeMbl OTcuéra
Pabota u ’ueprus. KunemaTrnka u AMHaMUKa TBEPAOTO Tena| 2 2 7 11
MexaHuKa KUIKOCTeH 1 ra3oB. MexaHndeckue KoieOaHus 1
BOJIHBL. DJIEMEHTHI PEIATUBUCTCKON MEXaHHKH.
Paznen 2. OcHoBel MKT. Tepmonunamuka. Craructudeckas 2 2 7 11
¢du3zuka. Il Hayamo TepMoIMHAMHUKH. DHTPOTIHSL.
PKunkoctu. Peanshble ra3el. TBEpaoe Teno. Ousznueckas 2 2 7 11
KHHETHKA
Paznen 3. DnexTpudeckue mois 3apsiioB B BaKyyMe. 2 2 7 11
JekTpuuecKoe moje B BeuiecTse. [IpoBogHUKY B
DIIEKTPHUYECKOM T10JIe. DIEKTPUIECKUHN TOK.
MarHuTHO€ 1oJie B Bakyyme. MarHuTHoe IoJjie B BellecTBe. | 2 2 7 11
Marnetuku. SIBieHUE JIEKTPOMAarHUTHOM UHIYKIWH.
DNeKTPOMarHUTHbIE KoJieOaHus
Paznen 4. OcaoBbl poromerpun. OCHOBBI T€OMETPUIECKON | 2 2 7 11
onTuki. OCHOBBI BOJTHOBOM ONTHKHU.
WuTtepdepennus ceeta. Judpaxnus csera. [longpuzanus 2 2 7 11
cBeTa
B3aumoseiicTBue cBeta ¢ BeniectBoM. OnTuyeckast 2 2 6 10
AKTUBHOCTH BellecTBa. TernaoBoe u3nyyeHue.
Paznen 5. AtomHas ¢usnka. OCHOBBI KBAHTOBOM MEXaHUKH. 2 2 6 10
CriekTpaibHBIN aHATTU3
MTOI'O ITO KOMITOHEHTY OI1 20 — 20 68 | 108

7. OLEHOYHbBIE MATEPUAJIBI (CPEACTBA) IJIS1 TEKVIIEI'O KOHTPOJISL
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIUN

7.1.  KoHTpoibHBIE BOIIPOCHI

Pazgen 1.

1. B uém cocTouT MexaHu4yeckoe JABHKeHHE?
2. Yro Takoe cucrema otcuéra?

3. Kak popmynupyercs ocHOBHas 3a/1aua MEXaHUKH?
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4. C noMOIBI0 KakuX BHJOB JABIKEHHS MOXHO IPEICTaBUTh JI000€ IBU)KEHUE
TBEpAOTO Tena?

5. Kakoe nBukeHue Ha3pIBaeTCs OCTYNATEIbHBIM?

6. Kakoe nBnxeHue Ha3bIBaeTCsl BpalllaTeIbHbIM?

7. Yto Takoe TpaeKTOpus ABUKECHUS?

8. Kakumu cnoco6amu MOKHO 33aJaTh JBM)KEHUE TOUKU?

9. B uém cmbIC NOHATHUH IyTH U TIEpeMEeLIeHUs?

10. Yemy paBeH BEKTOpP MOJHOI'O YCKOPEHUS MPH JBMKEHUHM TOUYKHU 110 KPUBOJUHEHHOM
TpPaeKTOpUU?

11. Kak onpenenuts MOJyJb IIOJHOTO YCKOPEHUs?

12. Yemy paBHO cpenHee 3HAYCHHE CKOPOCTH? Y CKOpeHUs?

13. Kakue napamerpsl XapakTepH3yIOT ABHKEHHE IO OKPY>KHOCTH?

14. Kax onpenenuTs yIJIOBYH0 CKOPOCTb BpPAIlEHHUsI MaTEPUATILHON TOUKU?

15. Kak ompeznensercss yrioBoe YCKOpPEHHWE IPU HEPABHOMEPHOM BpallleHUH, Kyla
HAIpPaBJIEH €ro BEKTOp?

16. KakoBa cBsI3b MeX/1y TaHI'€HIIUAJIbHBIM YCKOPEHUEM U YIJIOBBIM?

17. Kakoe nBueHHE Ha3bIBAETCS PABHOMEPHBIM IPSIMOIMHEUHBIM?

18. Kak BbIIIAAAT TpapUKd CKOPOCTH M HEpeMEIleHHs JUIsi paBHOMEPHOIO
NPSMOJIMHEHHOTO IBUYKCHUS?

19. Kakoe nBuxeHue Ha3bIBACTCS PABHOYCKOPEHHBIM MPSAMOIMHEHHBIM?

20. Kak onpenenutb CKOPOCTh IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHYKCHHUN ?

21. Yro Takoe nepuoJ BpalaTeabHOTO IBUKECHUA?

22. Kakoe nBmXeHHE Ha3bIBACTCS PABHOMEPHBIM BpaIaTeIbHBIM?

23. Kakue cucrembl 0TCU€Ta Ha3bIBAKOTCS HHEpLUUaAIbHBIMU? [IpuBeinTe mpuMephbl TAKUX
CHUCTEM.

24. Yro Takoe uHepHus Tena?

25. Kakume Buapl cuin u3BecTHBl B (usmke? Kakme BHIBI CHII pacCMaTpHUBAIOTCS B
MEXaHUKE?

26. Yro Ha3pIBaeTCs YpaBHEHUEM JIBUKCHUS MAaTEPHAIHLHON TOUKH?

27. Kak popmynupyercs Il 3akon Herotona?

28. Yto Takoe macca Tena?

29. Yrto Takoe UMIYJbC CHIIBI, UMITYJIbC MaTepuaibHoil Toukn? Kak ¢opmymupyercs 11
3ax0oH HpIOTOHA C UCIIOJI30BAHUEM ATHX BEIUYUU?

30. Kak ¢popmynupyercs 111 3akon Herorona?

31. Kak popmymnupyeTcst 3aKOH COXpaHEHHUST UMITYJIbca?

32. Yro Takoe IEHTp Macc Tena (CHCTeMbl MaTepuanbHbIX Touek)? Kak HaxonmsaTcs
KOOpJMHATHI IIeHTpa macc?

33. Kakwue Bupl TpeHHsI CYLIECTBYIOT B IpHpoie?

34. Kakwue Buapl nedopmanuii cymectByrot? [IpuBenure npumepsl.

35. Kak popmynupyercs 3akon ['yka?

36. KakoBa npupojia CHII yipyroctu?

37. Kak popmynupyercs 3aKOH BCEMUPHOTO TATOTEHUS JUIs AIBYX MaTepHAIbHBIX TOUEK?

38. Urto Takoe yckopeHHe cBOOOHOTO TajeHus? Kak OHO 3aBUCHUT OT HIUPOTHI MECTa U
BBICOTHI HaJ] TOBEPXHOCTHIO 3emiin?

39. Yro takoe cuna Tspkectn? Bec Tema?

40. Kak Bbruucnsercss paboTa CHIIbI, TIOCTOSHHOW BO BPEMEHH U HM3MEHSIOIIEHCS BO
BpeMeHn?

41. Yro Takoe KMHETWYeCKas dHeprus MaTepuaibHol Touku? CUCTEMbl MaTepHalIbHBIX
TOYeK?

42. Yto Takoe MOTEHITHAIbHAS YHEPTHS?

43. Kaxue cuibl Ha3bIBalOTCS KOHCEpBAaTUBHBIMU? YeM ompenensercs: paboTa 3TUX CHII?
Yemy oHa paBHA HA 3aMKHYTOW TPACKTOPUH?



44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
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YemMy paBHa NOTEHLIMAIbHAS SHEPTUA TENA, HOJHATOrO HaJ 3eMIEH?

Yemy paBHa NOTEHIMATIbHAS SHEPTUA YIIPYTO Ae()OPMUPOBAHHOM NPY>KUHBI?
Kak hopmynupyercst 3ak0H COXpaHeHUs?

Kak hopmynupyercs 3aKk0OH COXpaHEHUs] MEXaHUYECKOM 3Hepruu?

Kakoii ynap Ha3siBaeTcst aOCOTIOTHO HEYTIPYyTuM?

VYcioBue paBHOBECUS MEXAHUYECKOM CHCTEMBI.

Uro Takoe ycToiiunBoe, HeyCTOHYMBOE, Oe3pa3nuuHoe paBHOBecHE?

Kakoe nBu>keHHE TBEPIOTO Tella Ha3bIBACTCA MOCTYIIATENIBHBIM, BpallaTeIbHBIM?
UTo Ha3bIBAETCSI MOMEHTOM CHUJIbI OTHOCUTEIBHO OCH?

Chopmynupyiite Teopemy I 'rolirerca-I1Itelinepa.

ChopmynupyiiTe OCHOBHOE ypaBHEHHE TUHAMUKU JUIS BPAIATEIbHOTO BMKEHUS

TBEPAOTO TEIa.

55.
56.
S7.
58.

CdopmynupyiiTe 3aK0OH COXpaHESHUSI MOMEHTA UMITYJIbCA.

Kaxkwue npoiieccel Ha3bIBatoTCs epuoandeckumu’? Yto takoe nepuoa?

Kakue xonebanus HazbiBaroTCs rapMoHUuecKuMu? CoOCTBEHHBIMU?

Kak 3anuceiBaetcs quddepeHiuaipHoe ypaBHEHUE HE3aTyXa0MIUX TapMOHUYECKIX

KoJiebaHuii?

59.

3anucarb YpaBHCHHUEC TapMOHUYCCKOT'O KoiebaHus u JaTb OIIPCACIICHUC BCCX

BCJIMYHMH, BXOJAINUX B 9TO YPaBHCHHC.

60.

Yro Takoe 3aTyxaHMe KojeOaHuil? 3amucaTb ypaBHEHHME 3aTyXaroIUX KOJIeOaHUH.

Haueptuts npumepHBbIii TpaguK TAKUX KOJICOAHHIA.

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

UYro takoe pezonanc? Uem omnpeaensieTcss OCTpOTa pe30HAHCHOTO MUKa?

Urto Takoe MaTeMaTHYeCKHi MasTHUK? 3amucarh GopMyIy JJIs ieproaa KojaeOaHuu.
UYro takoe dusznueckuii MasTHUK? 3anucath GopMyITy IJs epruoia KoiaeOaHu.

Uro Takoe BonHA?

3anucarh ypaBHEHHUE TUIOCKOM rapMOHUYECKOW BOJIHBI.

Urto Takoe mNpoOAONbHBIE U TONEepeuyHble BOJHBI? [IpuMepsl TPOJOIBHBIX U

MOIICPCUHBIX BOJIH.

67.
68.
69.
70.
71.
yuTaeTcA?
72.
73.

B kakux cpenax MOryT paciipoCTpaHAThCs MPOA0JIbHbIE BOJIHBI? [Tonepeunbie BOJIHBI?
Yro Ha3pIBaeTCA CTALMOHAPHBIM TE€UEHUEM?

Uro Takoe TuHUS TOKA?

Yro Ttakoe TpyOka Toka?

3anucath ypaBHeHUE bepHyminm ayig NoToka uaeanbHOM >kuakoctu. Kak oHO

CyIecTByeT Jii CUjia COMPOTUBIICHUS IBUKEHUIO TEJ B UCATHHOM KUKOCTH ?
Kakoe TedeHune )XUIKOCTH Ha3bIBAIOT TYPOYIEHTHBIM?

Pasznen 2.

74.
75.
76.
77.

Kakwue cBoiicTBa Tel n3ydaeT TepMOJINHAMUKA?

Kakoe cocrosiHue cucreMsl Ha3blBaeTCsl paBHOBEeCHBIM? HepaBHOBECHBIM?

Yro Takoe oOpaTtumsele nporuecchl? Luknnyeckue mporecchl?

Kakne OCHOBHBIE TOJIOKEHHS MOJIEKYJSIPHO-KMHETHYECKOW Teopun? KX ombITHOE

MOATBCPKACHUC.

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

Urto takoe Temneparypa? Kak MOXHO U3MEPHUTH TEMITEpATypPy Tea?
3anuimuTe ypaBHEHUE COCTOSHUS UACAIbHOIO rasa.

Kak ¢popmynupyercs 3akoH JlanbToHa?

Kaxkue mpoiieccbl Ha3bIBAIOTCS OJIUTPOTUYECKUMU ?

Kak onpenensiercst pabota raza npu u3MeHeHUH o0bema?

Buas! TenmooOMeHa.

UTo Ha3bIBAETCS KOJIUYECTBOM TEIJIOTHI?

Kak ¢popmynupyercs | Hauano TepMoguHaMUKU?

Yrto Takoe BHYTpEHHSs SHEPTUs Tena’?

Y10 TaKkoe TEINIOEMKOCTE Tea? Y nejibHas TEIIOEMKOCTE?
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88. Kak ompenensieTcs TEIUIOEMKOCTh Ta3a MpPHU H30XOPUYECKOM Ipolecce, IMpH
n300apuIecKom?

89. Kak cBs3anbl Mexay co0Oil TEIIOEMKOCTh Ta3a TMpH H300apHUecKOM |
M30XOPHYECKOM Iporeccax?

90. Kaxk ompenensercst paboTa ra3a nmpu pa3IMyHbIX MOJTUTPOITMYECKUX MpoIieccax?

91. Yro Takoe crereHb CBOOOIbI YaCTULIELI?

92. Yemy paBHa KHHETHYECKAsi SHEPTHsI MHOTOATOMHOTO ra3a?

93. 3anummre pacnpeaeneHrue MakcBelia MOJIEKYJI IO CKOPOCTSIM.

94. Kaxk nmomyuuts pacrpenencHue bompivana?

95. BeiBenute 6apoMeTpudeckyto Gopmyiry.

96. Yto Takoe QyHKIHS pacnpeeeHus?

97. Yro Takoe >HTpONHUsA?

98. Yemy paBHO M3MEHEHHUE SHTPOIHMHU 3aMKHYTOH U30JIMPOBAHHON CHCTEMBI?

99. Chopmynupyiite Il Havaso TepMOTUHAMHUKH.

100.Yro Takoe TeruioBas ManimHa?

101.Yto Takoe pa30OMKHYTBIN U 3aMKHYTHIN [TUKJIbI?

102.Yto npencrasnsier codoii ukin Kapuo?

103.Yemy paBeH MakCUMAaIbHBIN K.I1.J]. UJCAIbHON MallIuHbI?

104.Yemy paBeH K.I1.J. HJICATBHOHN TEIJIOBOW MAIIHHBI?

105.KakoB cMbICI TOCTOSIHHBIX B ypaBHeHUU Ban-aep-Baanbca?

106.Yro Takoe ucnapeHue, KUMEHNUE, YeM OHHU OTIMYAIOTCS JIPYT OT Apyra?

107.0t kakuX ycIOBUI 3aBUCUT UCIIAPEHHUE U KUIIEHUE KUJIKOCTH?

108.Kaxoii map Ha3pIBa€TCS HACHIIICHHBIM?

Paznen 3.

109.Yro Takoe 3eKTpuIeCKUi 3apsia?

110.Kak dhopmynupyercs 3aKOH COXpaHeHHUs 3apsaa?

111.3anumute 3akon KysoHa ajis ABYX TOYEYHBIX 3apsiioB B BEKTOPHOM M CKASIPHOU
dopme.

112.Yrto Takoe 3MeKTpUIECcKoe moiie?

113.Yto Takoe HampsKeHHOCTH dJeKTpudeckoro noua? Kyna HamnpasieH ee BeKTop?

114.B uem 3akitoyaeTCsl IPUHIUI CYNEPIIO3ULIUN IIEKTPUIECKUX MTOJIEH?

115.Yto0 Takoe cuiioBast JMHUSA HJIEKTPOCTATUYECKOTO M0JIs, KAKOBO €€ HampaBieHue?

116.Yemy paBHa HAINpPsDKEHHOCTH TOJS M KaK TPOXOJSAT CHIIOBBIC JIMHUM TOYEYHOTO
3apsiga?

117.Chopmymupyiite Teopemy OcTtporpanckoro-Iaycca.

118.Yrto Takoe 3MeKTpUYECKOE CMEIIeHHE (BEKTOP ANEKTPUUECKON UHIYKITHH)?

119.Yemy paBHa paboTa CHII AIEKTPHUECKOTO TOJIST HA OTPE3KE My TH?

120.Yto Takoe HUPKYIISALUS BEKTOPA HANPSHXKEHHOCTH 3JEKTPUUECKOT0 MOJS U YeMY OHa
paBHa 110 3aMKHYTOMY KOHTYPY?

121.Kakoe mone Ha3bIBaeTCsl MOTEHUUANbHBIM? JlOKaXHTe, 4TO I0JIe IIEHTPAIbHBIX CHII
SIBIISICTCS IOTEHITHATTBHBIM.

122 Kak omnpezaensiercs MNOTEHIHAT »HJIEKTPOCTATUYECKOTO TMOJII B JaHHOH TOUYKe
IIpocTpaHcTBa?

123.Yemy paBeH MOTEHIMAT B NPOM3BOJBHOW TOYKE, CO37aBAEMbI TOUYEUHBIM
ANEKTPUYECKUM 3apsAIoM?

124 KakoBa cBs13b MKy HAMPSDKEHHOCTHIO AIEKTPOCTATUYECKOTO MOJIsl U TOTEHIIUATIOM?

125.Kak pacrpenenstorcs 3apsasl Ha METAUTHYECKON TTIOBEPXHOCTH CIIOXKHON POPMBI?

126.Yto Takoe 3J1eKTPOEMKOCTh YEMHEHHOTO TPOBOTHUKA?

127.BeBenute hopMyITy €eMKOCTH TUIOCKOTO KOHJIEHCATOPA.

128.Yto Takoe 00beMHas TUIOTHOCTh DHEPTUH IIEKTPUICCKOTO TOJIST?

129.Kakoii BenmuunHON XapaKTepu3yeTcsl SJIEKTPUUECKOE MOJIE B TUDIEKTPUKE?
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130.Kak cBsizaHbl MKy COOOH BEKTOpA AJIEKTPUUYECKOTO CMELICHHUS U HAINPSDKEHHOCTH
AIEKTPUYECKOTO MO ?

131.Yto Takoe BEKTOp MmoJsipu3aluu AudIeKTpuka? Kak OH CBsi3aH C MMOBEPXHOCTHOM
IUIOTHOCTBIO '"HaBEJAEHHBIX'" 3apsJ0oB Ha JMAJEKTPUKE B IIPOCTEUILIEM Cllydae ILJIOCKOTO
0OECKOHEUHOT0 JUAJIEKTPUKA, IOMELUIEHHOI'O B OJIHOPOAHOE I0JI€ KOHIeHcaTopa?

132.Yto takoe Touka Kitopu cernerosnexrpuka? Uto mpouCcXoauT B 3TOH TOUKe?

133.Yro Takoe anekTpuyeckuii TOK? UTO HA3bIBAIOT CHJION M IJIOTHOCTHIO TOKa? B dem
OHU U3MepstoTCA?

134 . Kakue cwibl MOTYT OCYIIECTBHTH IEPEHOC JJIEKTPOHOB OT TOYKH C MEHBIIUM
MOTEHIIMAJIOM B TOUKY ¢ OonbluM noteHuanom? Kakosa npupoja atux cun?

135.Yro Takoe 3neKTpoABMKYIIas cuia (3.1.¢.)?

136.BreiBeute 3akon Oma, B nuddepeHmanpHoi Gopme,

137.3anummre 3akon Oma 1 yyacTKa LenH, CoJiepKaiero 3.1.¢; Jlis 3aMKHy TO! 1enH,

138.Yemy paBHa paboTa mocTossHHOro Toka? MormHocTs?

139.Chopmynupyiite nepBbIii 3akoH Kupxroda s pa3BeTBICHHOM AIEKTPUICCKON 1IN
U TIPaBUJIO 3HAKOB JIJIsl, TOKOB B 3TOM 3aKOHE.

140.BriBeuTe BTOpOU 3aKkoH Kupxroda /i 3aMKHYTOT0 KOHTYpa pa3BETBICHHOM IIETIH.

141 Kaxk 3aBUCHUT CONPOTUBIEHUE METAILTUYECKOrO MPOBOJHUKA OT Temiiepatrypsl? Uto
TaKO€ CBEPXIPOBOJIUMOCTb?

142.B yem 3akiioyaeTcsi CYIIHOCTh KIACCHYECKOW TEOpUU DIEKTPOIPOBOAMMOCTH
METaJIJIOB?

143.Kakue HemOCTaTKM MPUCYIIM KJIACCUYECKOM TEOPUHM SJIEKTPOINPOBOAUMOCTH
METaJIJIOB?

144.criocobamu MOKXHO OOHAPYXHUTh CYIIECTBOBAHHE MAarHUTHOTO TOJIS MPOBOJHUKA C
TOKOM?

145.Yto Takoe BEKTOp MHAYKIIMHU MAarHUTHOTO nosis? Kak oH HalpaBiieH B MPOCTPAHCTBE?

146.3anmummTe 3aKk0H Amrepa B BEKTOpHOU (opme; B cKalsipHO (opme, Kak B 3TOM
CJIy4ae ONpeJeInTh HallpaBlIeHUE NEUCTBUS CUIIbI?

147.Yto Takoe HamlpsHKEHHOCTh MarHuTHoro mnoss? Kak oHa cBsizaHa ¢ MHIyKUUEH
MarHUTHOTO MO ?

148.3anummre B BekTOpHOU (hopme u B ckaysipHOU (opme 3akoH brno-Caapa-Jlammaca
U1 MHAYKIMU M HANpsOKEHHOCTH MarHuTHoro mojis. Kak ompezgensercst yroi, pacCTOsHUE,
HarpaBJeHUE UHIYKIIUHU TIOJIS IIPU CKAJISIPHOM 3aITUCH 3aKOHA?

149.Yemy paBHa cuna Jlopenna, aeiicTByromas Ha ABWKymluiics 3apsa? Kak ona
HanpasJieHa?

150.Yemy paBHa HUPKYJIALNS BEKTOPA HAMIPSHKEHHOCTH MArHUTHOTO TOJIS 10 3aMKHY TOMY
KOHTYpY?

151.Yemy paBHa MexaHHuecKas pab0oTa TOKa B MAarHUTHOM 1oJie?

152.Yemy paBeH MEXaHUYECCKHM MOMEHT CWJI, JIEHCTBYIOIIMX HAa pPaMKy C TOKOM B
OJIHOPOJIHOM MarHUTHOM MoJje?

153.Yto Takoe MarHUTHBI MOMEHT PaMKH C TOKOM M Y€MYy OH paBeH?

154.B gem 3akitouaeTcs sIBIEHUE IEKTPOMArHUTHOW MHAYKIUKU? KakuMu onbpITaMu 3T0
SIBJICHHE MOYKET OBITh MPOMITIOCTPUPOBAHO?

155.3anumure 3aKoH 3NIeKTpOMarHuTHOU UHAyKiuu Papanes.

156.3anummTe BIpaXeHHUE IS 3.]1.C. CAMOWHYKITHH.

157.Yro Takoe cBOOOHBIC KOeOaHus?

158.Kak co3naTth kojeOaHus B KOJIeOATEIFHOM KOHTYPE, COACpKAIIEM ITOCIIeI0BATSIIbHOS
COCTMHEHUE PE3UCTOpa, KOHJAEHCATOpa U KaTYHIIKU MHAYKTUBHOCTH? OObSICHHUTE (PUBNYECKYIO
KapTUHY TPOUCXOISIIETO SBJICHHMS.

159.3anmummre nuddepeHuaTbHOe YpaBHEHNE dJEKTPUIECKUX KoJeOaHMid B KOHTYpE C
Y4ETOM 3aTyXaHUsl.
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160.Yto Ha3bIBaeTCsI AOOPOTHOCTHIO KOHTYypa M Kak JOOPOTHOCTH COOTHOCHTCS C
HanpspkeHusamu Ha R, L, C ipu pe3onance?

161.Yto Takoe pe3oHaHc TokoB? HampspxkeHuii?

162.BriBeute 3akoH Oma 1151 1€y IEPEMEHHOTO TOKa.

163.Kak ompenensiercsi MTHOBEHHAs] MOIIHOCTh B ILIEMU NepeMeHHOoro Toka? M3 kakux
yacTelt oHa, coctout? KakoB ux ¢huzmdeckuii cMbici?

164.Yto Takoe BEKTOp HAMATHUYCHHOCTH U YEMY OH PaBeH?

165.KakoBa cBsi3p MexAy HMHAYKLHUEH, HaNpsHKEHHOCTBIO MAarHUTHOTO — TMOJS,
HAMAarHMYEHHOCThIO, MArHUTHOW BOCIPHUMMYHMBOCTHIO M MAarHUTHOW MPOHHIIAEMOCTHIO
BelecTna’?

166.Kakue BEIIIECTBA Ha3bIBAIOTCA JMaMarHeTHKaMH, napamMarHeTHKaMH,
beppomarneTrkamu? KakoBbl 110 3HaKy U BeJIMYMHE (IOPSAJOK) UX MarHUTHAs MPOHUIIAEMOCTh?

167.Yro Takoe criuH 3nekrpona? Yemy oH paBeH?

168.Kak 00BsSCHUTD SBJICHHE TMaMarHeTU3Ma, mapaMmaraetTusma?

169.Yrto Takoe TOMEHHI B Mo4YeMy (eppOMarHETHK UMEET JJOMEHHYIO CTPYKTYpY?

170.Yro Takoe netmis ructepesuca peppomaruetuka? OT 4ero 3aBUCHUT €€ TUIOIIA b7

171.3anummre ypaBHeHuss MakcBeia B MHTETpalIbHOUM Gopme,

172.3anumure BOIHOBOE ypaBHEHUE AJIi HEKOTOPOU QyHKIUH f.

173.[Iokaxkute, 9TO JIEKTPOMArHUTHOE TI0JIE PACIIPOCTPAHSIETCS BOJHOOOPA3HO.

174 Kax onpenensieTcs: 1aBleHUE IEKTPOMAarHUTHON BOJTHBI?

Paznen 4.

175.Yto Takoe moka3areib IpeIoMIICHHUS Cpeibl (a0COTIOTHBIN M OTHOCUTEIBHBIN)?

176.Yto Takoe ko3P PHUIMEHT OTpakeHUs, IPOITyCKAHUs?

177.3anucars popmyiy Ui CKOPOCTH CBETA B Cpejie ¢ MoKa3aTesieM IPeIoMIICHHS N.

178.Kak BbIpaxkaeTcsi TIOKa3aTelb MPEIOMIICHHUS CPEIbl Yepe3 €€ JMUIICKTPHUECKYI0 H
MarHUTHYIO IPOHUIIAEMOCTh?

179.3anucarpy BeIpaxkeHHe sl BekTopa Ywmosa-llodituara. KakoB ero Qusmueckuii
cMbIcn?

180.Uto Takoe WMHTEHCHBHOCTH cBera? Kak CBsi3aHa WHTCHCHBHOCTH C aMIUIATYION
BOJIHBI?

181.ChopmynupoBaTh 3aKOH OTPaXKECHHUS CBETA.

182.3anucarhb 3aKOH NPEOMIICHHS CBETA.

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

184.Yro Takoe cuia cBeTa, OCBEIIEHHOCTh TOUEYHOTO UCTOYHUKA CBETa?

185.ChopmynupyiiTe 3aKOHBI TE€OMETPHYSCKOHN ONTHKH.

186.Kak popmynupyercs npuniun Pepma?

187.00®mscHUTE X0 JTy4el B IpU3ME,

188.Kakue nuH3bI HA3bIBAIOTCS COOMPAIOIIUMU, PACCEUBAIOITIMHU?

189.HazoBuTe XapakTepHbIE OCH, TOYKU U TUIOCKOCTH JIHH3BI.

190.BeiBetute hopMyity JHH3BI.

191.Kak moctpouTs n300paxenHue B chepuaeckoM 3epkaie?

192.Kak nmoctpouTh n300pakeHue B IIIOCKOM 3epKaie?

193.Yto Takoe KOrepeHTHbIE HCTOYHUKH M BOJTHBI?

194.B uem cocrouT siBIeHUE UHTEp(hEepeHIINH cBeTa?

195.3amucarp, YeMy paBHa Pa3HOCTh (a3 MEKAY ABYMs BOJHAMH, €CIIH Pa3HOCTh XO/a
MEXJIy HUMH paBHa A.

196.Yemy pmomkHa pPaBHATHCS pa3HOCTh (a3 M Pa3HOCTh XOJa MEXAY JIBYMS
uHTEpPEepUPYIOMUMHI JTydaMd, 4TOOBI B JaHHON TOYKe HAOMIOMAICS MaKCUMyM (MHHHMYM)
WHTEHCUBHOCTH?

197.Ionyunts hopMyy AJIsi ONTHYECKOW PA3HOCTH XO/a JIyded mpu WHTep(epeHInn B
TOHKHUX IJICHKAX.

198.Yto Takoe mmprHa HHTEPPEPEHIIMOHHOH ITOJIOCHI?
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199.Yto Takoe mojockl paBHOTO HakioHA? [ 1€ OHM JIOKANU30BaHbI?

200.Yto Takoe mosIoChl paBHOM TOJMIIUHBI? ['716 OHM JTOKaTM30BaHbI?

201.00bsacHUTE pamy’KHYIO OKPAacKy MBUIBHBIX My3bIpeil. [louemy B HEKOTOpPBIX MecTax
Iy3bIPU IPU OTPAKEHUH OT HUX CBETA KAXYTCsl YSPHbIMU?

202.Yxaxwure, Kakue JTy4d nHTepepupyroT npu oodpazoBanuu koner Herorona?

203.B uem coctout siBieHne audpakiuu cera’?

204.B uem cocrout npunuun [oirenca? Yem ®@peHens ONOTHII NpUHIM [ Toiirenca?
CdopmynupoBars npuHnui [ tolirenca-OpeHens.

205.Yem oimmuaetcs nudpakius Openens ot audpakuuu Opaynrodepa?

206.Kak ctpositcst 30HbI @peHers 171 CBETOBOM BOJIHBI OT TOUEYHOT0 HcTouHMKa? KakoBa
¢dopma Takux 30H? KakoBo cooTHOIIEHHE X TUIOMAAEH?

207.Kak 0OBSICHUTh HAJIM4YME CBETIIOTO IMATHA B IIEHTPE KapTUHBI MpU TU(PpaKIUu OT
TOYEYHOT'0 UCTOYHHUKA HA KPYTIIOM HETIPO3pAauHOM dKpaHe?

208.3anmcaTh pa3HOCTh X0/1a JUI IBYX KpaHUX j1yuel npu qudpaknun OpayHrodepa Ha
OJIHOM LIEIIH.

209.Yto npencraBnser coool qudpakiroHHas penieTka?

210.HanumuTe yclioBHE TJIaBHBIX AU(PPAKIMOHHBIX MAaKCHMyMOB JUIS PEIIETKH C
nepuooM d?

211.Kakoii cBeT Ha3bIBACTCS MOJIIPH30BAHHBIM?

212.Yto Takoe yroa bprocrepa? KakoBa nosisipuzanus oTpakeHHOro noj yriom bprocrepa
ny4a?

213.B yem cocTOUT SIBIEHUE IBOMHOTO JIyUYenpeoMIeHHs?

214.Kak 00BsICHSICTCS SBJICHHUE TBOMHOTO JTyUYETIPEIOMIICHHS?

215.CdhopmynupoBath 3aKkoH Masroca.

216.B yem 3akimovaercs siBieHue quxpousma? Kak nemarorcst moisipouisi?

217.Kak ocymecTBisercs M JUIl 4ero IpUMEHSeTcs SBJICHHE MCKYCCTBEHHOM
AHU30TPOIHNU?

218.B yem 3akimouaercs 3¢ dext Papanes?

219.Kakoe u3irydeHue Ha3bIBAlOT TETIOBBIM?

220.Yto Takoe sHepreTuyeckas CBETUMOCTb Tesna?

221.Yto Ha3bIBAETCS M3ITy4aTeIbHOW CIIOCOOHOCTRIO Tea?

222.Yto Ha3bIBaeTCs MOIJIOMIATENILHON CIOCOOHOCTHIO Tena? B kakux mpeaenax MOXeT
MEHSTHCS TOTJIONIaTeIbHas CIIOCOOHOCTh Pa3INYHbIX Tes?

223.Yto Takoe aOCOIIOTHO 4epHOE Teno? YKaXuTe CHocoObl peaau3aliu abCONIIOTHO
YEPHOTO TeJla B OKCIIEpUMEHTE?

224.CdopmynupoBath 3akoH Kupxroda 11 TEIIoBOro U3IydeHus»

225.Cdopmynuposats 3akoH Credana-bonbimana.

226.CdopmynnpoBaTh 3aKOH cMelleHns Buna.

227.B yem cymrHOCTh runoTe3sl [Imanka?

228.KakoBo BbIpa)XeHHUE JIJIsl SHEPTHH KBaHTa cBeTa?

229.KakoBbl OCHOBHBIE 3aKOHBI (hoTod(hPekTa?

230.Yto Takoe "kpacHas rpanuna" ¢porosddexra?

231.Hammcats ¥ 00BSICHUTH YpaBHeHHUE DWHINTEHHA T oToddhdekTa.

232.Yto takoe nuHMU banbmepa?

Pa3nen 5.

233.B yem cymiHocTh Mosienu atoma TomcoHa?

234.Yto mipencranisier codoit Mojenb atoma Pesepdopma? CymHOCTE €ro ONbITOB.

235.Cdopmynupyiite nmocrynatsl bopa.

236.B 4eM 3axirodaeTcs TuoTe3a Jie bpoiinsa?

237.KakoB (m3udecKuii CMBIC] HHTEHCUBHOCTH BOJIH Jie bpoiins?

238.CdopmynupyiiTe mpuHLIUT HeonpeaenenHocrei ['eizenOepra.

239.3ammmute ypasaenue lllpeaunrepa.
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240.Cdopmynupyiite npunuun [laynu fis aroMa WM Apyroi KBaHTOBOM CUCTEMBI.
241.113 yero COCTOMT NOJHAs SHEPTUs MONEKyJbl? OObSICHUTE 3TH BUIBI SHEPTUH.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYYAIOIIMECA

OOmiast orleHKa 3HaHUKM O0yYaIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
IIKaJIe UCXOsl U3 MAaKCUMyMa, IPUBEICHHOTO B TAOJIUIIEC HIKE.

OpranuzannoHHO-y4eOHast paboTa B ayJuUTOpPUM OILICHHUBAETCS Ha OCHOBE TaKUX
KPUTEPUEB KaK IIOCEIIaeMOCTh 3aHSATHH, CBOCBPEMEHHOE M KAayeCTBCHHOE BBIITOJHECHUE
JOMaIIHUX 3aI[aHI/II71, AKTUBHOCTH BO BPCMs NPOBCACHUSA JICKIUOHHBIX U NPAKTUYCCKUX 3aHATHN
(ygactue B 00CYXJICHUHU TEKYIIETO U MPOIIEHHOTO MaTepualla, peuieHue 3a1ad 1 T.11.).

CamocrosaTenbHas padoTa OICHMBAETCS HAa OCHOBE IMPEJOCTABICHHBIX Ha IPOBEPKY
BBIIIOJTHEHHBIX JOMAIlHUX, WHAWBUAYaJIbHBIX 33JaHUM C YYETOM CBOEBPEMEHHOCTH WX
npeaoCTaBJICHUA U COOTBCTCTBUA Tpe6OBaHI/ISIM K UX BBIIIOJIHCHHUIO.

KonmuecTBo 0aioB 3a KOHTPOJIIBHYIO paboTy BBIYHMCIAETCS Kak CyMMa 0ajuloB 3a BCe
BXozsmue B e€ cocraB 3amaHus. Kaxmoe 3agaHue OICHWBACTCS HMCXOIS W3 MaKCHMalIbHO
BO3MOXKHOTO KOJIMYECTBAa OAJZIOB C YYETOM IPAaBUJIBHOCTH BBITIONHEHHS 33JaHUs, MOJHOTHI
MIPUBOIUMBIX OOOCHOBaHUH.

[To pe3synbratam paboThl B cemecTpe oOydarommiics, HaOpaBmmii He MeHee 60 OanoB,
UMEeT MpaBO MOJIYYUTHh OIEHKY. Te, KTO IpeTeHayeT Ha Oosiee BBICOKMN 0aul, MpOXOASAT
IPOMEXYTOUHYIO aTTecTaluio. MaKkcuMalbHOe KOJIMYECTBO OaioB Ha IMPOMEXKYTOYHOM
arrectarmu — 100. O01mee Konmn4yecTBO OAJUIOB 32 CEMECTP BBIYUCIACTCS KaK MaKCUMalbHAs U3
HOJTYYEHHBIX 332 CEMECTP M Ha TPOMEKYTOYHON aTTECTALIMH U BBICTABIISICTCS COTJIACHO IPHHATOMY
MOPAIKY.

8.1. Cemectp 8

Howmepa pazgenos Buast padot MakcumaisHoe
KOJIMYECTBO OaJIJIOB
1.3 OpraHu3annoHHO-yueOHas paboTa B ayIUTOPHH 10
CamocTosiTenpHas paboTa 10
UTOT'O 20
DK3aMeH 80
OOmuii UTOT 32 CeMecTp 100

CooTBeTCcTBHUE 0AIIIOB OIIEHKE

O1neHKa Mo MATHOAIBHOM IIKaJIe
KomuuectBo 6aimnoB "
s 100 ECTS | DOx3amen, nuddepeHnnpoBaHHbIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YAOBIETBOPUTEIHHO aaToHO
35-59 FX HE 3a4YTEHO

0-34 = HEYJIOBJICTBOPHUTEIHHO e 3a9TeHo

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O I[TPOLECCA

VYuebuble 3aHATUS npoBoasaTcs B I'maBHom kopmyce Honl'Y (1. Jownenk, np. I'yposa, 6).
Jns mpoBeneHus 3aHATHIL TpeOyeTcs: ayAuTOpHs, oOOpyAOBaHHAs MEJIOBOM WM MapKepHOM
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JOCKOHM, MYJIBTHUMEIMUHBIA TPOEKTOP M SKpaH, HOYTOYK, KOMIUIEKT yueOHOH Mmebenmu s
CTYIEHTOB, pabouee MECTO mpenoaaBaressi, BbIX0H B HHTepHeT — MNpPOBOAHOW WM C
ucnosp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayyHoii OMOAMOTEKH YHUBEpCHUTETa U JPYTUX DICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToInyeckoe ob0ecrneueHue, mpenctaBieHHoe B 220 K.  (QU3MKO-TEXHUYECKOTO
dakynprera.

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4yeOHble MaTepuanbl IO
TUCITUIIIMHE, pa3MmenieHHbie Ha tiatrpopme Moodle LlenTpa mucraHmuoHHOrO 00pazoBaHUs
OI'BOY BO «loHI'Y». [Ipu n3ydyeHn# AUCHUIUIMHBI MOTYT IPUMEHSTHCS DJICKTPOHHOE 00yUeHHE
U IUCTaHLIMOHHBIE 00Pa30BaTEeNbHbIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHMKH OOYYaIOIIMXCS HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3YyJIbTATOB CAMOCTOSTENILHOM paOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nHuTEpaTypa

1. CagenseB U.B. O6muii kypc ¢usuxu T.1. — M.: Hayka, 1977. — 416 c.

2. CagenneB U.B. Kypc obmeit pusuxu. B 4 Tomax. M.: KaoPyc, 2009. — 1856 c.

3. MHganos B.K. Kypc o6meii puzuxku. YMIL KO® CHOHY, 2014

4. Cobonp B.P.(pen.) O6mas ¢usuka. COopHUK 3amad. - MuHck: Bmmeiimas mkoona,
2015. - 456.¢c.

5. Bombskenmreitn B.C. CoopHuK 337124 110 001meMy Kypcy GU3uku: Y4ueo. mocooue st
BTYy30B. - 12-e uza. ucnp. — M.: Hayka, 1990. — 400 c.

10.2. [lomnonHuUTeNbHAS IUTEPATYpa

6. SBopckuii B.M., [Tunckuii JI.A. OcHoBbI ¢u3uku: Yue6. B 2 1.— T. 1. MexaHuka.
MornekynspHas ¢usuka. Onekrpoaunamuka/ [lon pen FO.M./luka.-5-e u3n., crepeor. — M:
OU3SMATIINT, 2003. — 576¢C

7. Cusyxun J1.B. O6muii kypc ¢pusuxu, T 1,2.— M.: Hayka, 1990-.— . T. 2. Konebanus
u BosHbl. KBaHTOBas puzuka.dusnka sapa u anementapubix yactuna/ [lox pen FO0.M. [{uka.-5-¢
u3a., crepeot.-M:. ®U3MATIINUT, 2003. — 576¢.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaMoTeKA (HOB): benepanbHas
rocyaapctBeHHas uHpopMmarmonHas cucrtema /| MunucrepctBo Kynerypsl P®; Poccwuiickas
rocyaapcTBeHHas oubiaroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

31.03.2025). — Pexxum noctyma: cBoOOIHBIN, MoANMcKa. HeoO0xoima ycTaHOBKa MPOrpaMMHOTO
obecrnieueHus. — TeKCT: IIeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 31.03.2025). — Pexxum moctyma: st aBTOPH30B.
MoJIb30BaTeNen. —eKCT: JIEKTPOHHBIN.

3. Hayunas »snextponnass Oubnmoreka «KubepJlenunkay»: caiit / Accoumamms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
31.03.2025). — Pesxum moctymna: cBOOOHBIN. — TeKCT: 371eKTPOHHBIH.

4, DNeKTPOHHO-ONOINOTeYHAs cucreMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oGpamenus: 31.03.2025). — Pexxum gocrtyma: usganus CeTeBoi
SIICKTPOHHOMN OUOJIMOTEKH, [Tl aBTOPH30B. MMOJIB30BaTeNeH. — TEeKCT: 37eKTPOHHBIA.
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o. IBC IOpaiiT: snexTpoHHas 6ubnuoreyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://urait.ru/library/svobodnyy-dostup/ (mara oOpamenus: 31.03.2025). — Pexum
JOCTYyTIA: U3/IaHUsI CBOOOIHOTO JIOCTYTIA, JJII aBTOPU30B. MMOJIb30BaTelNeil. — TeKCT: 3IeKTPOHHBIH.
6. Dy1eKTPOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «loHl ' V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 31.03.2025). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: 2JIEKTPOHHBIH.
7. JJekTpoHHbI Katajsor Hayunoii 6ubGmuoreku [loul'Y: pasmen caiita / Hb

JouIl'Y. — Tekct: anekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata obpamenus: 31.03.2025). — Pexxum qoctyna: Mouck CBOOOIHBIN, 2JIEKTPOHHbIE IOKYMEHTbI
— s monb3oBareneit Joul'VY.

8. JiaexTponnblii apxu loul'Y: pa3aen caiira/ Hb JJol'Y. — TekcT: 37eKTpOHHBIH
// OBC HouI'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 31.03.2025). — Pexxum
JOCTYyTIa: CBOOOTHBIH.

12. I[TPOI'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (kopriopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nmuuensus nporpammsl Dream Spark st Beiciinx yaeGHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD st cB000THOTO TIPOTPaMMHOTO 00ECIICUCHHS ).


https://urait.ru/library/svobodnyy-dostup/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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