MHNHOBPHAYKHN POCCHUA

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIET0 00pa30BaHus
«KocTtpoMmckoii rocy1apCTBEHHBIA YHUBEPCUTET
(KT'Y)

(

D r
sbicwero
«KOCTPOMCKO/i FOCYAAPCTBEHHbIiA YHHBEPCHTED
[LOKYMEHT NOAMUCAH YCUNEHHOM
KBAM®OULIMPOBAHHOW SNEKTPOHHOI NOANUCHIO

CBEAEHUA O CEPTUOUKATE 3

CepTudukar: 59 CA 80 14 1F 94 DO E9 CA 4C E0 09 64 47 7B 08
Bnapeneu;: bopucos AnekcaHap Cepreesuy
\ [NeiicteuteneH c 10 nioHa 2024 roaa no 03 ceHTAbpa 2025 roaa

PABOYAS [TPOI'PAMMA JUCHUITJINHBI

PU3NKA
10 NporpaMMe NOATOTOBKH CIIENMAJTHUCTOB CPeIHEro 3BeHa
0 CHEHHAJBHOCTH
09.02.10 Pa3zpadoTKka KOMIILIOTEPHBIX UI'P, A0NOJTHEHHOM

U BUPTYAJIbHOI PeajlbHOCTH

Keanugurxayus: pazpaboTynk KOMIBIOTEPHBIX UTP, JOMOJTHECHHON
Y BUPTYQJIbHOU PEAIbHOCTHU

Dopma obyuenus: OUHas

Koctpoma, 2025



Pazpa6oran: agpun C.1O., 3aBeayromuii kadheapoit Ouznku

Pabouas nporpamma nuctimuminabl Pusnka pazpadboTraHa:

Ha OCHOBE (e/iepajIbHOro rocy1apcTBeHHOro odpasoBatensHoro crangapra (ganee ®I'OC) cpennero
npodeccuonHanibHoro obpazoBanust (manmee CIIO) mo cmenumansHocTH  09.02.10 Paspabotka
KOMIIBIOTEPHBIX WIp, JOINOJHEHHOM M BHUPTYAIBHOM pEaJbHOCTH, YyTBEp:KIEeHHOro Ilpukaszom
MunuctepctBa npocBenieHus: Poccuiickori ®epepanun ot 25.06.2024 1. Ne 441, ydyeOHOro miaHa
OCHOBHOM npoheccroHanbHOM 00pa3oBaTeNbHON MporpaMmsl 1o crienuanbHocty 09.02.10 Pa3paboTka
KOMIIBIOTEPHBIX UIP, JONOJHEHHON M BUPTYalbHOH peaJbHOCTH, YTBEPKACHHOI'O YYEHBIM COBETOM
KI'V 28.01.2025 r., nporokos Ne 8, rox Hagana noarorosku 2025.

YTBEPXEHO:
Ha 3acenannu kadenpsr [Ipuknaanoit Matematuku 1 uHpopmaTuku, mpotokos Ne 3 ot 17.12.2024 .



1. llean u 32124 OCBOEHHUS JUCIIATIIIMHBI

eay TUCHUIIMHBI:

® (opMUpOBaHHE Y 00YJAIOIIUXCS YBEPEHHOCTH B IIEHHOCTHA 00pa30BaHMs, 3HAUUMOCTH (PUINIECKUX
3HaHUH [ COBPEMEHHOr0 KBAIM(UIIMPOBAHHOTO CIEHUAIUCTa TPH OCYHIECTBICHUU €ro
poeCCHOHATILHOMN 1€ATEIbHOCTH;

® (hopMUpPOBAHHE ECTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

® OBJIaJICHUE CTICHU(PUIECCKON CUCTEMON (PU3MYECKUX TOHATHA, TEPMUHOIOTHEH U CUMBOJIMKOW; @
OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® 0OBJIaJZICHUE OCHOBHBIMU METOAaMHU HAY4YHOT'O ITO3HAHUS IPUPO/IbI, UCIIOIb3YEMBIMU B (PU3UKE
(nabnroneHue, onucaHue, U3MEpPEHNE, BbIIBUYKEHUE TUIIOTE3, IPOBEICHUE KCIIEPUMEHTA);

® OBJIa/IcHNE YMEHUSIMU 00padaThIBaTh JAHHBIE SKCIIEPUMEHTA, OOBSACHATDH MOJIy4YE€HHbIE PE3YJIbTATHI,
yCTaHaBJIMBaTh 3aBUCHUMOCTU MEXAy (PU3MUECKUMH BEIMYMHAMU B HAOJIIOJa€MOM SIBJICHMH, JI€JIaTh
BBIBO/JIbI;

® (hopMupOBaHHE YMEHUS peliaTh PU3MUECKUE 3a/1a41 PA3HbIX YPOBHEH CII0KHOCTH;

® pa3BUTHE [T03HABATEIBHBIX MHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEMN B ITpoLiecce
IPUOOPETEHUsT 3HAHUI C MCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHMKOB MH(OPMAIMM U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUN; YMEHHI ()OPMYITHPOBATH 1 000CHOBBIBATH COOCTBEHHYIO TO3UIIUIO 110
OTHOILICHMIO K (pr3nyeckoit HHPOpMaIUK, OJydaeMOoil U3 pa3HbIX HCTOYHUKOB;

® BOCIHTaHKE YYBCTBA FOPAOCTH 32 POCCHUCKYIO (H3MUECKYIO HAyKy. 3aau JUCHMIIHHBI:

® nproOpeTeHne 3HaHNH 0 PyHAAMEHTABHBIX (U3NYECKUX 3aKOHAX, JIEKAIIUX B OCHOBE COBPEMEHHON
¢u3n4ecKoil KapTUHBI MUpPA, NPUHIHUIIOB JACWCTBUS TEXHHUUYECKUX YCTPOWCTB M TPOM3BOJCTBEHHBIX
IIPOLIECCOB, O HanboJIee BaXKHBIX OTKPBITUAX B 00JacTU (DU3MKH, OKA3aBIIUX ONpEAEIAIOIIee BIUsHUE
Ha pa3BUTHE TEXHUKU U TEXHOJIOTUH;

® [[OHUMaHHe (PU3NYECKOH CYIIHOCTH SIBICHUH, IPOSBIAIONUXCS B paMKaxX IMPOU3BOICTBEHHON
JESTEIIbHOCTH;

® OCBOGHHE CIIOCOOOB WCIIOJIB30BAaHMs (U3WYECKUX 3HAHUH U pEIIeHUs NPAaKTUYECKUX U
poeCCUOHATIBHBIX 3a]lad, OObACHEHUsI SBJICHUNA MPUPObI, IPOU3BOACTBEHHBIX U TEXHOJOTHMUECKUX
IIPOLIECCOB, IPUHIIMIIOB AEUCTBUS TEXHUUYECKUX MPUOOPOB U YCTPOMCTB, oOecrneueHus: 0e301macHOCTU
IIPOU3BOJICTBA U OXPaHbl IPUPOABI;

® (GopMHUpOBaHHE YMEHUH pelIaTh YIeOHO-TIPAKTUYECKUE 3aaui (PU3NIECKOTO COACPIKAHUS C
y4€TOM NMpOoeCcCHOHATbHON HAPaBIEHHOCTH;

® 1pHOOpEeTEeHUE ONbITa TO3HAHUS U CAaMOTIO3HAHMSI; YMEHUH CTaBUTh 33/1a4M U peIiaTh MpoOIeMbl ¢
y4€TOM NpodeccHoHaNbHOIN HalPaBIEeHHOCTH;

® (popmHpoBaHUE YMEHHUI HCKaTh, aHAJIM3UPOBATh U 00pabaThiBaTh (HU3HUECKYI0 HHPOPMALIUIO C
y4€TOM NMpOeCcCHOHATBHON HAPaBIEHHOCTH;

® [10/IFOTOBKA OOYYAIOUIMXCS K YCHEITHOMY OCBOEHHUIO JUCLUIUIMH U MOJYJel NpodeccHOHaIbLHOIO
UKiIa: (GOPMHPOBAHME Y HUX YMEHMH M ONBITA JAEATEIBHOCTH, XapaKTepHBIX i Mpodeccuit /
JOJKHOCTEH CITy)KallluX WM CHEelHabHOCTEHN, M0JIydaeMbIX B PodeccHoHabHBIX 00pa30BaTeIbHbBIX
OpraHM3alLusiX;

® [I0JrOTOBKAa K (POPMHUPOBAHUIO OOIIMX KOMIIETCHIIMM OYyIyIIero CreruaiucTa: caMmooOpa3oBaHus,
KOMMYHHKAIUU, TPOSBICHUS TIPa)XAaHCKO-NMATPUOTHYECKON IO3ULNHU, COTPYIHUYECTBA, HPUHATUSA
peleHni B CTaHIapTHOM M HECTaHJAPTHON CUTyalMsX, IPOSKTHPOBAHUS, MPOBEACHUS (PU3HUECKUX
u3MepeHuii, 3p¢GeKTUBHOrO M 0€30MacHOr0 MCMOIb30BAaHUS PAa3IMYHBIX TEXHUUYECKHUX YCTPOWCTB,
COOJIIOICHUS TTPABUII OXPaHbI TPyZAa MpU padoTe ¢ GU3nYecKUMH IpudopaMu U 000pyI0BaHUEM.

2. IlepevyeHb MIIAHUPYEMBbIX Pe3YJIbTATOB 00yUEeHHS MO TUCIUILIMHE

3HATh:
® CMBICIT TOHATHH: (PU3UYECKOE SIBICHUE, TUTIOTE3a, 3aKOH, TEOPHSs, BEIIIECTBO, B3aUMOJICHCTBHUE,



3NIEKTPOMAarHUTHOE TOJIe, BOJIHA, (POTOH, aTOM, aTOMHOE SIIpO, HOHU3UPYIOLIHE H3ITydCHUS;

® cMbICT (PU3NYECKUX BEIIMYHMH: CKOPOCTh, YCKOPEHHUE, Macca, CUjla, UMITYJIbC, paboTa, MeXaHu4ecKas
SHEprus, BHYTPEHHSS SHEpPrHsi, aOCONIOTHAS TEeMIepaTypa, CPeiHss KUHETHYECKasl SHEPrHsl 4acTHUI]
BEIIIECTBA, KOJIMYECTBO TEIUIOTHI, YJIEMEHTAPHBIH dJICKTPUUCCKHUH 3aps;

® CMbICT (U3NYECKUX 3aKOHOB KJIACCHYECKON MEXaHWKH, BCEMHPHOIO TSATOTCHHUS, COXpPAaHEHHUS
SHEPIUH, HUMITYJIbCa U DJCKTPUYECKOTO 3apsaa, TEPMOIAMHAMUKHU, SJIEKTPOMArHUTHOW HHIYKIIHH,
dboTorddexkra;

® BKJIA/I POCCHICKHX M 3apYOEKHBIX YUEHBIX, OKa3aBIINX HanOOJbIIEe BIUSHIE HA pa3BUTHE (PU3UKH;
Ymern:

® [IPOBOAUTH HAOIIOICHHUS, IITIAHUPOBATH U BHIIIOJIHATH SKCIICPUMEHTHI, ® BBIIBUTaTh THIIOTE3BI U
CTPOUTH MOJIETIH,

® [IPUMEHSTH [TOJIy4YCHHbIE 3HAHUS 10 (PU3UKE 151 0OBACHEHHUS Pa3HOOOPA3HBIX (PU3NUECKUX SIBICHHMA
Y CBOWCTB BELIECTB;

® [IPAKTUYECKH UCIOIH30BATH (PU3UUECKUE 3HAHUS;

® OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HH(pOpMaIumy;

® 1ICII0JIH30BATh NPUOOPETEHHBIC 3HAHUS U YMEHHS JUI PELICHUS PAKTUYECKUX 33/1a4 TOBCETHEBHON
KHU3HH, oOecrieueHusi 0€30MacHOCTH COOCTBEHHOW JKU3HH, PAllMOHAIBHOTO MPUPOIOIONIB30BAHUS U
OXPaHbI OKPYKAIOILEH CPebl.

® OIUCHIBATh M OOBACHATH (PU3NYECKHE SIBJICHUS W CBOWCTBA TEJNl: CBOWCTBA Ta30B, KHUIKOCTEH U
TBEPJIBIX TEJ; JIEKTPOMATHUTHYIO HHIYKIINIO, PACIPOCTPAHEHUE 3JICKTPOMAarHUTHBIX BOJIH; BOJTHOBBIC
CBOICTBa CBETa; N3TY4YECHHUE U MOTJIOIICHUE CBETa aTOMOM; (POTOIPPEKT;

® OTIIMYATh TUMOTE3BI OT HAYYHBIX TEOPHUH;

® J1eNaTh BHIBOJIBI HA OCHOBE SKCIIEPHUMEHTAIBHBIX JIAHHBIX;

® [IPUBOJUTH MTPUMEPHI, MOKA3bIBAIOIIUE, YTO: HAOIOJICHHS U IKCIICPUMEHT SIBJISIFOTCS OCHOBOMW ISt
BBIIBUKCHUSI THIIOTE3 M TEOPUH, IMO3BOJIIOT MPOBEPUTh HCTHHHOCTh TEOPETUYCCKHX BBIBOJOB;
(bH?)H“ICCKaSI TCOpHA JaCT BO3MOKHOCTDH 00BSACHSITh U3BECTHLIE SIBJICHUS npupoabl 1 HAYUYHBIC (I)aKTI)I,
MPEJICKA3bIBATh CIll¢ HEU3BECTHBIC SIBIICHUS;

® [IPUBOJIUTH IPUMEPHI MPAKTUYECKOTO HCIOJIb30BAaHUS (PU3MUECKUX 3HAHWUNA: 3aKOHOB MEXAHUKH,
TCPMOJAUHAMUKHU U SJICKTPOANHAMUKHU B SHCPICTHUKE, PA3JINIHBIX BUAOB 3JICKTPOMArHUTHBIX I/IBJIy‘-IeHI/Iﬁ
JUIS Pa3BUTHUS PaMO U TEIEKOMMYHHKAIMH, KBAHTOBOM (M3WKH B CO3JAHHUH SJICPHON DHEPTETUKH,
J1a3epoB;

® BOCIIPUHMMATH U Ha OCHOBE MOJIYY€HHBIX 3HAHUN CaMOCTOSITENILHO OIEHUBATh HHPOPMAIIHIO,
conepkarrytocs B coobmenusix CMU, MaTepHeTe, HaydHO-TIONYISPHBIX CTATHAX.

® [IPUMEHSATH MOJTYYECHHbIE 3HAHUS /71 pelIeHUs PU3NYECKUX 3a]1a4;

® OmpeAeNiaTh XapakTep GU3NIECKOro mpolecca 1o rpaduky, Tadnuie, popmyie;

® 13MEpATH Psil GU3NUECKUX BEJIUYUH, IPEACTABIASA Pe3yIbTaThl K3MEPEHHM C yUeTOM UX
IIOIPEIIHOCTEM.

Biaagern:

® MeToJaMu pabOThI C €CTECTBEHHO-HAYUYHOU MH(pOpMaIuen, conepsxarieiicst B cooomenusx CMU,
HMHTEpHET-pecypcax, HayqHO-IONYJISIPHO IuTepaType

® MCTOJaMU ITONCKA, BBIACIISITH CMBICJIOBYIO OCHOBY M OICHHUBATH JOCTOBCPHOCTH HHq)OpMaHHH

3. Mecro nucuuniannsl B crpykrype OII CITO

JlucuumianHa OTHOCUTCS K YacTH yueOHOTOo TutaHa. M3ydaercs B IepBOM U BTOPOM CEMECTpax
o0OyueHusl.

I/IsyquHe JAUCHOUIINIMHBI OCHOBBIBACTCA HA PaHEC OCBOCHHBIX JUCHUIIIMHAX «(DI/ISI/IKa», «MaremaTuka»
B paMKax IporpaMmbl cpeHei mkonbl. TpeOyeMble KoMIeTeHIUU (POPMUPYIOTCS B paMKax MIKOJIBHOTO

Kypca.



4. O0beM IUCHHUILINHBI
4.1. O0beM IMCHUILVIMHBI B 32YE€THBIX ¢IMHUIAX C YKA3aHUEM aKaJeMH4eCKUX
4acoB M BHAbI Y4eOHOH padoThI

Bunsl yueOHoI paboTHI, Ounas popma
OOm1ast TPYA0EMKOCTh B 3a4€THBIX €HMHUIIAX 4

OO6m1ast TpyI0EMKOCTh B 4acax 144
AynuUTOpHBIE 3aHATHUS B Yacax, B TOM YHCIIE: 144

Jlekuun 84
IIpakTuueckue 3ansatus JlaboparopHbie 58

3aHATUA HpaKTI/ILIeCKaH IIOATrOTOBKA

CamocrosTeibpHast paboTa B 4acax Popma

IIPOMEKYTOUHOMN aTTeCTaluu o .
p YT 1 HuddepeHIIMpoBaAHHEBIN 3a4€T C OLIEHKON

4.2. O0beM KOHTAKTHOM padoThI HA 1 o0y4arouierocs

Bupl yueOHBIX 3aHATH] Ounas popma
Jlexuun 84
TTpaKTHYeCKIE 3aHsTHA 58

T 9
J1dAUOPATOPHDBIT 5dHATH A

TR 2

Kone
INUTIU y b ranrirr

3aueT/3349eTEL

DK3aMeH/dK3aMEHEI

KypcoBsie paboTsl
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IIpakTyeckas MoaAroToBKa

[N
E=N
E=N

Bcero

5. Coaep:xaHue TUCHUIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jaeiaMm), ¢
yKa3aHHeM KOJIMYEeCTBA YACOB U BUA0B 3aHATHI

5.1 TemaTu4ecKuii MJIaH y4eOHOH TUCUMILTHUHBI
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5.2. Conep:kanue:

1. BBenenue. @u3nkKa 1 MeTOAbI HAYYHOT'O MO3HAHMS.

Ousuka — QyHAaMeHTaIbHas Hayka o mpupoxae. EcTecTBeHHO-HAy4YHBIH METOJ| MO3HAHUSA, €T0
BO3MO>XHOCTH M TI'DaHUIBI IPUMEHUMOCTH. DKCIEPUMEHT M TEOpUs B IPOLECCE NMO3HAHUSA NPUPOIBL.
MopenupoBanue (GHU3NYECKUX SBICHUH U TporeccoB. Poib sKCHepuMeHTa W TEOpHUH B Ipolecce
no3HaHus npupoisl. Pusmdeckas BenuuuHa. Pusnueckne 3aKoHbL. ['paHUIBI NPUMEHUMMOCTH
¢usnueckux 3akoHOB W Teopuil. [Ipunnun coorBercTBus. [loHsATHE O (PHU3MUECKON KapTHHE MHpa.
[Torpemuoctu n3MepeHuit pu3nMUeCKX BEINUYHH.

2. MexaHuka.
2.1. OCHOBBI KHHEMATHKH.

MexaHuueckoe JBMKEHHE U €ro BuAbl. MarepuaibHas Touka. CKalsipHble U BEKTOPHbBIE
¢u3nueckue BenMuMHbI. OTHOCUTENBHOCTh MEXaHHWYecKoro ABrkeHus. Cucrema orcyera. IlpuHiun
otHocutenbHOCcTH [ammted. Tpaekropusa. Ilyrs. Ilepememenue. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. CKOpocTh. YpaBHEHUE ABM)KEHHA. MIHOBEHHAs U CPEAHsISl CKOPOCTHU. Y CKOPEHHUE.
[IpsimonuHeiHOE IBMXKEHHE C TNOCTOSIHHBIM YCKOpPEHHMEM. JIBMJKEHUE C IOCTOSHHBIM YCKOPEHHEM
CcBOOOJHOrO ImaaeHus. PaBHOMepHOe JBMXKEHHE TOYKHM IO OKPY)XKHOCTH, YIJIOBasi CKOPOCTb.
LentpocrpemutensHoe yckopenue. KnaemaTtrnka abCcoOTHO TBEPIOTO TEa.

2.2. OCHOBBI TUHAMUKH.

OcHoBHas 3a1auya nuHaMuku. Cuia. Macca. 3akonbl Mexanuku Herorona. Cunel B mpupoae. Cuna
TSDKECTH U CHJIa BCEMUPHOIO TSATOTEHMS. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMuueckas CKOpOCTb.
JBwxkenue maner u Maibix Ten ComHewHou cucteMbl. Bec. HeBecomocth. Cuutbl ynpyroctu. Cuiibl
TPEHMUSL.

2.3. 3aK0OHBI COXPAHEHUS B MEXAHHKE.

Wmnynec Tema. MMmynbc cuibpl. 3aKOH COXpaHEHUs HMITyJbca. PeakTUBHOE JBH)KECHHE.
Mexanuueckass pabora u MomiHocTh. Kunernueckas sHeprus. IloreHnuanbHas sHeprus. 3aKoH
COXpaHEHUsI MeXaHn4eckol 3Hepruu. Pabora cuibl TSXKECTH U Cuilbl yOpyrocTH. IlpuMeHnenue 3akoHOB
coxpaHeHusl. Vcnonab30oBaHHE 3aKOHOB MEXAHMKH JJIsl OOBSICHEHUS ABMKEHHs HEOECHBIX Tel M Ul
Pa3BUTHUSI KOCMUYECKUX HUCCIIEI0OBAaHUM, IPaHULIbI IPUMEHUMOCTH KJIaCCUYECKON MEXaHUKHU.

3. MoaekyasipHasi QU3MKA U TEPMOAUHAMMKA
3.1. OcHOBHBIE NOJIOKEHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPHH.

Pa3mepsl 1 Macca Mosiekyl1 U aToMoB. bpoyHoBckoe nBuxeHne. CTpoeHue ra3000pa3HbIX, )KUIKUX
u TBepAbIX Tes. MneanbHbiil ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM
TeopHH Ta3oB. Temmneparypa u ee U3MepeHue. AOCOMIOTHBIM HyJIb TeMIepaTypsl. TepMoIuHaMUYecKas
nikana treMmeparypsl. TemnepaTtypa 3Be3a. CKOPOCTH JABMKEHUS MOJIEKYJ M UX U3MEpPEHUE. Y paBHEHUE
COCTOSIHUS MIeaNIbHOTO ra3a. M3ompoueccs! 1 ux rpaduku. I'a30BbIie 3aKOHBI.

3.2. OCHOBBI TEPMOAVMHAMUKH.

Buytpennss sHeprus. Pabora u teronepenada. KonmuuecTBo TemaoThl. YpaBHEHHE TEIIOBOTO
Oananca. [lepoe Hawanmo TepmoauHamMuKu. AnuabaTHbIN mporecc. Bropoe Hadano TepMOIUHAMUKH.
Temoseie asurarenu. KIIJ[ TeruioBoro nurarens. OxpaHa npuposl.

3.3. ArperaTHble COCTOSIHMSI BEILIECTBA U (Pa30BbIE EPEXOIBI.

Hcnapenne u xoHneHcanus. HacelmeHHBbIN map u ero cBoiictBa. OTHOCHUTEIbHAs BIIAKHOCTH
Bo3ayxa. [Ipubopel nns ompeneneHus BIaXKHOCTH Bo3ayxa. Kumenwe. 3aBUCUMOCTb TeMIlepaTypbl
KWIIEHUs OT JaBJICHHA. XapaKTEpPUCTUKA JKUJIKOIO COCTOSHHUS BEIECTBA. DIVKHMI MOpPSIOK.
[ToBepxHocTHOe HaTskeHue. CwmaunBanue. KamwispHble sBieHUS. XapaKTEpUCTUKA TBEPIOTO
cocTosiHus BemecTBa. Kpucrammnueckue 1 aMmopgHble Tea.

4. DeKTpOAMHAMMKA.
4.1. DnexTpuyeCcKoe noJe.
DJIEKTPUUYECKUE 3aPAIbl. DIIEMEHTAPHBIN SJIEKTPUUECKHI 3apsi/l. 3aKOH COXpaHEHUs 3apsia. 3aKOH
Kynona. Omnekrtpudeckoe mone. HanpsbkeHHOCTh 3nekTtpudeckoro moissd.  IIpuHnmn
cyneprno3unuu mnosueu. IIpoBogHUKHN B 31€KTpUYECKOM IMone. J[MAJIEKTPUKU B JJIEKTPHUYECKOM IOJIE.
[onapuzanua  audnextpukoB. [loteHuman. Pa3HocTe  moTeHuuManoB. OKBUIIOTEHIMAJIbHBIE



noBepxHOCTU. CBsI3p MEXAY HaIPSHKEHHOCTBIO U Pa3HOCTBIO IMOTEHLMAJIOB 3JIEKTPUYECKOIO IOJISL.
OnekTtpoeMKocTh.  KoHaeHcaTopbsl.  DHeprus  3apspKeHHOTO  KoHueHcatopa.  [IpumeHenue
KOHJICHCATOPOB.

4.2. 3aKOHBI TOCTOSIHHOTO TOKA.

VYcioBust, HeOOXOIUMBIE Ui BOSHUKHOBEHHSI M TIOJIEP)KaHUS AJIEKTPHUEcKoro Toka. Cuia Toka.
DnexTpudeckoe conporusiieHue. 3akoH Oma nis ydactka nend. [lapannensHoe u mocienoBaTeabHOe
COCMHEHHUE MPOBOJHUKOB. PaboTa M MOIIHOCTH IMOCTOSHHOTO TOKa. TerioBoe AeicTBUE TOKa 3aKOH
Jxoyns—IJlenua. DneKTpoABHKYIIAsA CHJIa HCTOYHUKA TOKa. 3aKoH OMa JJ1s MOJTHOM LIETIH.

4.3. DneKTpUYECKUH TOK B Pa3IMYHbIX Cpellax.

ONEKTpUYECKUH TOK B MeETajllaX, B OJIEKTPOJIUTAX, ra3ax, B BaKyyMe. OJEKTPOJIM3. 3aKOH
anexktponuza @Papanes. Bunabl ra3oBeiX  paspsaaoB.  TepmoanekTpoHHas amuccud. [lnasma.
ONeKTpUYecKuil TOK B MOJynpoBoaHUKax. CoOCTBEHHas M NpUMECHas MpoBoAMMOCTH. P-n mepexon.
[TonynpoBonHukoBbie IpuOOpHL. IIpruMeHeHne noayIpoOBOJHUKOB.

4.4. MarauTHoe nosie.

BexTop unaykuun MarauTHoro noisi. Bzanmopeiicreue Tokos. Cuna Amnepa. [Ipumenenue cumsl
Amnepa. MarHuTHbIM NOTOK. JlelicTBME MarHUTHOrO MoJisi Ha ABWKymuiics 3apsan. Cuna JlopeHnua.
[Ipumenenue cunbl Jlopennia. MaruutHele cBoiicTBa BeniecTBa. ConHeyHasi akTUBHOCTD U €€ BIMSHUE Ha
3emutro. MaruutHeie OypH.

4.5. DnekTpoMarHuTHas UHAYKLHUS.

SIBieHME ANEKTPOMArHUTHOM MHAYKIHMH. 3aKOH JIEKTPOMArHUTHOW mHAyKuuu. IIpasuno Jlenna.
BuxpeBoe oanexrpuueckoe mnone. OJAC uMHAYKUIMM B JABWXKYIIMXCS IPOBOAHHMKAX. SBieHue
caMOMHIYKUUH. IHIyKTUBHOCTb. DHEPIUs MarHUTHOTO MOJIS TOKA. DJIEKTPOMarHuTHOE I0JIE.

5. Konte6anus 1 BOJIHBI
5.1. Mexanuueckue Koiae0aH!s U BOJIHbI

["apmonnueckue konedanus. CBoOOaHbIE MexaHHueckue Kosebanus. [IpeBpamienue 3uepruu npu
KoJIeOaTebHOM JBM)KEHUH. MareMaTnueckuil MasTHUK. I[IpyXMHHBIM MasTHUK. BbIHYXIeHHbIE
MexaHndeckue kosebanus. Pezonanc. [lomepeunsie W NMpOJOJIbHBIE BOJHBI. XapaKTEPUCTUKUA BOJHBI.
3BYKOBBIE BOJIHBL. YIJIBTPa3BYK U €r0 IPUMEHEHHUE.

5.2. DneKTpoOMarHuTHBIC KOJICOAHVS ¥ BOJTHEI.

CBoboaHble y1eKTpoMarHuTHele kojebanus. [IpeBpaienue sHeprun B Kojae0aTeIbHOM KOHTYpE.
[lepron cBOOOAHBIX AneKTpHUeCKUX KoneOanuid. Popmyna ToMcona. 3aTyxaromme JMeKTPOMarHUTHBIC
KosiebaHus. BeiHyX/1eHHbIe ekTprueckue kosebanus. [lepemenHblil Tok. Pe3oHaHC B 3ieKTpUYeCcKOi
nenu. ['eneparop mepemeHHoro Toka. TpaHchopmaropsl. Ilomyuenue, mepenada U pacmpeerneHue
JJIEKTPOIHEPTUH. JJIEKTPOMArHUTHbIE BOJIHBL. (CBOWCTBAa DJIEKTPOMAarHUTHBIX BOJH. OTKpPBITBIN
kose0aTesnbHbIN KOHTYp. OnbiThl I'. I'epua. M300perenue pagno A.C. [lonosbim. [lonsTHE 0 pagrocBs3u.
[Tpuaumn pannocssasu. [IpuMeHeHne 3JIeKTPOMArHUTHBIX BOJIH.

6. OnTuka.
6.1. IIpupona cBera.

Toueunbrii ucTtouHuk cBeTa. CKOpPOCTh pacHpOCTPAaHEHUs CBETA. 3aKOHbI OTPAXKEHUsS U
npenomiieHuss ceeta. [IpmHnun I'roitrenca. CosiHeunsle M JyHHbIE 3aTMeHMs. [lomHoe oTpaxkeHue.
Jlunzel. [loctpoenune n3obOpaxeHus: B nH3ax. GopMyia TOHKOW JIMH3BL. YBEIUYCHHUE JTUH3BL. [ 71a3 Kak
onrtuyeckas cucrema. Ontuueckue npuoOopsl. Teneckomnsl.

6.2. BonHoBbIE CBOliCTBaA cBETa

Wntepdepennus cBera. KorepeHTHOCTh cBeTOBBIX Jyded. MHTepdepeHLns B TOHKMX IUIEHKaX.
Konsna Hetotona. Mcnonb3oBanue nntepdepeHium B Hayke U TexHuke. Judpaxmus ceera. udpakuus
Ha INeNM B MapajuledbHbIX Jydax. Judpaxnuonnas pemerka. Ilonspuzanus monepevyHbIX BOJH.
[Tonspuzanus ceera. [lomspounsl. Jucnepcusi cBera. Buasl uznmydyenuil. Buasl criektpoB. CrekTpsl
ucnyckanus. Cnektpel nornouieHus. CrnektpanbHbli  aHanu3. CHEKTpalbHBIE KJIAcChl  3BE3.I.
VastpaduoneroBoe uznydenue. MHdpakpacHoe uznydenue. PenrtreHoBckue nyun. Mx mnpupona u
cpoiicTBa. llIkana 3EKTpPOMArHUTHBIX U3JTy4ECHUM.

6.3. CnenuanibHasi TEOpUsI OTHOCUTEIBHOCTH.

JIBukeHne co CKOpocThbio cBeTa. IlocTymarbl T€OpUHM OTHOCHUTENBHOCTH U CIEACTBHUS U3 HHX.

MHBapraHTHOCTh MOJYJII CKOPOCTH CBETa B Bakyyme. OHeprus mokos. CBsi3b MacChl U SHEPruu



CBOOOTHON YaCTHIIBI. DIIEMEHTHI PENSATUBUCTCKON TUHAMUKH.

7. KBanroBasi gusuka. 7.1. KBantoBas onruka.

KBanroBas rumnore3a Ilnanka. TermoBoe wusznmydyeHue. KopycKyJsipHO-BOJIHOBOM AyalIU3M.
®otonsl. ['unoresa ae bpoiiisg 0 BOJHOBBIX CBOMCTBAX YacTUll. JlaBieHue cBeTa. XUMUYECKOE JICUCTBUE
ceera. Ombitel [1.H. JleGeneBa m H.U. BaBumoa. ®otodddexrt. YpaBHenue OIDiHIITENHHA IIs
dotoaddekra. [Ipumenenue pororddexra.

7.2. ®u3uka aToMa U aTOMHOTO SIIpa.

Pa3BuTHe B3MIISII0B Ha CTpOCHUE BellecTBa. Moienu CTpOeHuUsl aTOMHOrO sifipa. SlnepHas Mozieb
atoma. OmerTel D. Pesepdopna. Moaens atoma Bogopona nmo H. Bopy. KBantoBsie moctynarel bopa.
Jlazepsl. PagnoakTuBHOCTH. 3aKOH paJlioaKTUBHOrO pacnana. PannoaktuBHeie npeBpaieHus. Crocoobl
HAOJIO/ICHUST U PETHCTPAINH 3apsKeHHBIX YacTull. CTpoeHue aToMHOro siapa. JleekT Macchl, SHePTHs
CBSI3M M YCTOMYMBOCTH ATOMHBIX sjep. flnepHble peakiuu. SnepHas sHEpreTuka. JHEPreTUYeCKUuin
BBIXOJI IZICPHBIX peakuyil. IcKyccTBEeHHas palnOaKTUBHOCTG. Jlenenue Tskenslx saep. Lennas snepnas
peakuus. Ynopapisiemas LenHas peakuus. AnepHbiii peaktop. TepMosiaepHblil CUHTE3. DHEPTHs 3BE3I.
[Tonyuyenue paamoakTUBHBIX M30TONOB U MX MpUMEHEHHUE. buomornueckoe neWcTBUe pajMOaKTUBHBIX
M3JIy4YECHHU. DJIeMEHTapHbIC YaCTUIIBI.

8. Ctpoenue Bcenennoii.
8.1. Ctpoenne COIIHEYHON CUCTEMBI.
ConHeuHas cucTeMa: IUIaHEThI U MaJible Tena, cucreMa 3emissi—JlyHa. 8.2. DBomouusa BeeneHHol.

Crtpoenue u 3Bomtonus Connua u 38€31. Knaccudukanus 38€31. 3BE3/1bI U HICTOYHUKHU MX
sHepruu. ["anakTka. CoBpeMeHHbIE IPEICTABICHUs O CTPOCHUH U BOIIONMK BeenenHo.

6. MeToanueckne MaTepuaJibl 1Js 00yYAKIIMXCS 110 OCBOCHUIO TN CIUIIINHBI
6.1. CamocrosiTesibHAsE pa00Ta 00y4YAIOIIMXCH M0 TUCHUILTHHE (MOIYJII0)

N 3ananue Yacwpl MeTtoanueckue dopMa KOHTPOJISE
o
- PeKoOMeHAaluu 110
BBINOJIHEHH 0
3apanus (npu
Heobxo00uMocmu)
1. Mexauuka KonTtponbHas IInceMenHsbIN onpoc
pabota Nel
2. MonexkynspHas KonTponbhas IIncemennsn onpoc
dusuka n pabota No2
TEPMOJUHAMMKA
3. DIIeKTPOMHAMHKA Kontposbnas IIncemenHsIi onpoc
pabota Ne 3
4, DIeKTPOANHAMUKA KoHnTponbHas IIncemenHsIi onpoc
pabota Ne 4
5. | KoneGauus u BONHBI | [KOHTpOIbHAs IIucemenHbIN onpoc
paborta Ne 5
6. Onruka KonTponbhas ITucbMenHsIH ompoc
pabota Ne 6
7. | Ksamrosas dpmsuka | KOHTpOJbHAs TTuCHEMEHHBIH 0MpPOC
pabota Ne 7
8. Crpoenue IHoxroroska Brictymienue ¢
Bcenennoii coOOmEeHus npe3eHTanuel




6.2. TemaTuka u 3a1aHus 1J1s1 JIA0OPATOPHBIX 3aAHATHIA.

JlabopaTopnasi paGora Ne 1. «VccnenoBaHue paBHOYCKOPEHHOI'O IPSIMOJIMHENHOTO
nBrxeHus» OTBEThI Ha BOMPOCHI K 1abopaTopHoii pabote. [IpoBenenue sxcrnepruMeHTa.
JlabopaTopnasi paGora Ne 2. «3yueHue qBUKEHMS TeJa 110 OKPY>KHOCTH 101 IEHCTBUEM CHJI
YIOPYTOCTH U TAKECTH

OTBeTbI Ha BONIPOCHI K J1abopaTopHoii padote. [IpoBenenue sxcnepumenta. JlaboparopHas
padora Ne 3. «M3mepenue kodduimenTa TpeHus CKOJIbKEeHHs» OTBETH Ha BOIIPOCHI K
nabopaTtopHoit padorte. [IpoBenenue skcniepumenta. Jlaboparopuas padora Ne 4. «3yuenue
3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUM»

OTBeTbI Ha BONIPOCHI K J1abopaTopHoii padote. [IpoBenenue sxcnepumenta. JlaboparopHas
padora Ne 5. «I3ydyeHune ypaBHEHUS COCTOSIHUA HICATbHOTO ra3ay OTBETHI Ha BOIPOCHI K
nabopaTtopHoit padorte. [IpoBenenue skcniepumenta. Jlaboparopuas padora Ne 6. «I3mepenne
OTHOCHUTEIIbHO BJIaXKHOCTH BO3Ayxa» OTBETHI Ha BOMPOCHI K J1a0OpaTOpHOI paboTe.
IIpoBeneHue 3KCIIEpUMEHTA.

JlaboparopHasi padora Ne 7. «3mMepenue TeMiepaTypbl KpUCTANIU3AUU U yIEIbHON
TEIUIOTHI IIJIaBJICHUS BELLIECTBA

OTBeThI Ha BOMPOCHI K 1abopaTopHoil pabote. [IpoBeneHne sKcrepuMeHTa.

Jladoparopnasi padora Ne 8. «IlocienoBaTenbHOE U MapauieIbHOE COCTUHEHHUE TIPOBOIHIUKOBY
OTBeThI Ha BOMPOCHI K 1abopaTopHoil pabote. [IpoBeneHne sxkcrepruMeHTa.

Jladoparopnasi padora Ne 9. «3ydyeHue siBIeHUS AIEKTPOMArHUTHON UHAYKIIMN» OTBETHI Ha
BONPOCHI K JaboparopHoii padore. [IpoBeaeHne skcrepruMenTa.

Jladoparopnas padora Ne 10. «Onpenenenue yckopeHusi CBOOOIHOTO MaICHUsI IPU TOMOIIH
MasiTHUKa»

OTBeTHI HAa BONPOCHI K TabopaTopHoit padote. [IpoBenenue sxcniepumenta. JlaboparopHas
padora Ne 11. «M3mepenue nokasaresis npeaoMiieHus crekia» OTBEThl Ha BOIPOCHI K
nabopaTopHoit pabote. [IpoBenenue skcnepruMeHTa.

7. IlepeyeHb OCHOBHOM U J0ONOJHUTEIbHOMN JIUTEPATYPbI, HEOOXOAUMOM 1JIA

OCBOCHHUSA TUCHHUIIMHBI @) ocHO8HAsA:
1) Msikuies, I'. 5. @uzuka: 10-ii kiacc: 6a30BbIi U yIIIYOJIEHHBIM YPOBHU : yUEOHUK
/T. 5I. Msakuies, b. b. Byxosues, H. H. Corckuii ; nox penakuueit H. A. ITapdentseBoit. — 10-
e u3., ctep. — Mocksa : [IpocBemenue, 2023. — 432 ¢. — ISBN 978-5-09-103619-0. — Texker
9MeKTpoHHBIH  //  Jlamp :  2JeKTpoHHO-OMOmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/335051.
2) Msikues, I'. 5. ®uzuka: 11-i knacc: 6a30BbIi U yriyOIEHHBIA YPOBHHU : y4EOHUK
/ T'. 1. Mskuiues, b. b. Byxosues, B. M. Uapyrusn ; non penakuueit H. A. IlapdentbeBoit. — 11-
e u3., crep. — Mocksa : [IpocBemenue, 2023. — 432 ¢. — ISBN 978-5-09-103620-6. — Texkcr
:  oNeKTpoHHbIH // Jlamp :  dNEeKTpOHHO-OMOMMoOTe4yHass  cuctema. —  URL:
https://e.lanbook.com/book/335054 .
0) OononHumenvHas:

1) CemennoBa, T. M. OcHoBHblE 3aKOHbBI 3JeMeHTapHOW ¢u3uku (hopmyIsl,
KOMMEHTapuu, 3ajgauu) : crnpaBouyHoe mnocobue / T. M. Cemennona, [[. M. CemeHuoB. —
VnbsHoBek : Yal'Y, 2021. — 148 ¢. — Tekcer : anekTpoHHbli // JIaHb : 371eKTpOHHO-0MOIHOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/199697.

2) ®usuka : yuebHoe mocodue / coctaButens [1. B. Ky3pmun. — 2-e uzna., crepeorur. —
noc. KapaBaero : KI'CXA, 2021. — 96 c. — Tekcr : anekTpoHHbIN // JIaHb : 3J€KTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/25224 .

3) Tpynos, I'. M. O6mias ¢usuka. JlonmoaHUTEIbHBIE MATEPHAIBI JJISI CAMOCTOSTEILHOM



pabotsl : yueOHOoe ocodue / I'. M. TpyHoB. — 2-e uzn., ucnp. u gomn. — Cankr-IlerepOypr :
Jlanb, 2022. — 72 ¢. — ISBN 978-5-8114-3483-1. — TekcT : anekTpoHHbIi // JIaHsb :
3JIEKTPOHHO-OMOImoTeunas cucrema. — URL: https://e.lanbook.com/book/205994.

8. [lepeuenb pecypcoB HH(POPMAIIHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHMSI TUCIUIINHBI

Hughopmayuonno-obpazosamenvhule pecypcni:
1. bu6mumorexka 'OCToB. Bece TOCTsl, [dnexTponnsiii pecypce], URL:http://vsegost.com/

DnexmponHbvle OUOIUOMEYHbIE CUCEMDL.

1. O6pazoBarenbhas mwiathopma «tOpaiir» https://urait.ru/ 2. 3bC «Jlaub»
https://e.lanbook.com

3. Dnektponnas budaunorexa KI'Y http:/library.kosgos.ru.

9. Onncanue MaTepUaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISl
oCylIecTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCA MO ANCIUIINHE

KaGuner Baneonoruu, couuanbHOH MEAUIIMHBI U MEAUKO-COIIUAIIBHOTO yX0/1a, ayaAuTopus No
121, KOJIMYECTBO IOCAJTOYHBIX MECT — 25.

O6opynoBaHue: MeIOBast I0CKa, MEPEHOCHON KOMILIEKT MyJIbTUMeAna 000pyA0BaHus: SKpaH,
MYJBTUMEINA POCKTOP

Beng, nHoyroyk Lenovo Ideapad 100
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