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1 ean u 3a7a494 0CBOEHUS JUCIHUILIHHBI

Ileab OCBOEGHUS NUCLUILIMHBI: MPEACTABUTh (HU3UUECKYIO TEOPHIO, KaK TEOPUIO, OTPAXKAIOLIYIO
pa3BUTHE OKPY)KAIOILIETO HAC MHUPA, OCHOBAHHYIO HA CTPOTHX (PM3NYECKUX 3aKOHAX, MOJYYCHHBIX B pe-
3ynpTaTte 0000IIeHNs HAOII0IeHUH, IPAaKTHYECKOT0 OIIbITA M SKCIIEPUMEHTA.

3amaun:

- ¢(OpMHUPOBATh y CTYJCHTOB €CTECTBEHHOHAYYHOE MUPOBO33pEHUE U (PU3NYECKOE MBIIIICHUE;

- U3YYUTh OCHOBHBIE (DU3UYECKHE SBJICHHUS, OBJIA/IETh OCHOBHBIMU (PU3NYECKUMU TOHSATHIMHU U 3a-
KOHAMH, METOJIaMH (PU3HUECKOTO UCCIIEI0BaHMS;

- OBJIaZIETh OCHOBHBIMH NIPUEMAaMU U METOJAMHU PELIEHUs KOHKPETHBIX (PU3MUEeCKHX 3a1a4;

- 03HaKOMHTBHCS C COBPEMEHHOM Hay4HOU ammaparypoid, chopMHpOBAaTh HABBIKK MPOBeIEHUS (HH-
3UYECKOr0 SKCIIEPUMEHTA,

- cOpMHPOBATH YMEHUS BBLACIATh KOHKPETHOE (PU3MYECKOe COJIepKaHUE MPUKIATHBIX 33134 1O
OyaylieMy HanpaBIeHUIO IPOopEeCCHOHATLHON OATOTOBKY OakasaBpa.

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlucuuiuinHa OTHOCHTCS K 0a30Boi yactu 0i1oka [l «/lucuurmuHb! (MOTYITN )»

[IpepexBu3nTHI TUCIUIUIMHBLI: OTCYTCTBYIOT

[MoctpexBuzutel aucuuruubl: bl./1.b.7 bezonacuocts xusnenestensnoctu, b1.J1.5.22 Conpo-
tuBjieHue marepuanon, b1.J1.5.25 Teopusa mexanuzmoB u MamuH, b1.J1.5.26 Teopus TpaHCIOPTHBIX TTPO-
neccos u cucreM, b1./1.5.30 DnekTpoTexHuka U 31€KTpo0oOOPyA0BaHNE TPAHCIOPTHBIX U TPAHCIIOPTHO-
TEXHOJOrH4ecKux MamuH u obopynosanus, b1./1.B.11 OcnoBsl Tpubotexuuku, ®/IT.2 [lepeHoc snepruu
Y MAacCChl, OCHOBBI TEIUIOTEXHUKHU U a3POTUAPOANHAMUKH

3 TpeGoBanus K pe3yJbTaTaM 00y4eHHs 10 JUCHUIIMHE

Hpouecc HU3YUCHUS NUCHUIUIMHBI HAITPAaBJICH Ha (I)OpMI/IpOBaHI/Ie CJICAYIOUIUX PE3YJIbTATOB O6y‘le-
HUA.

Kon u HanmenoBanue ¢popmu-
PYyeMbIX KOMIIeTeH i

Koa v HauMeHOBaHHe MHAUKA-
TOpa TOCTU/KCHUA KOMITETCH-
I

Ili1anupyemMbie pe3yJibTaThl
o0yuyeHusl MO TUCHHUILIMHE, Xa-
paxKTepu3youue 3Tanbl Gop-

MHPOBAaHHMS KOMIIETECHIMI

OIIK-1 Cnoco0eH npuMeHATh
€CTeCTBEHHOHAy4YHbIE U 00-
IIEeUHKEHEPHbIE 3HAHUS, Me-
TOJIBI MATEMAaTHYECKOTO aHAIIN32
U MOJETMPOBaHUS B Ipodeccuo-
HaJIBHOW JeSITeIbHOCTH

OIIK-1-B-2 IlpumeHnsieT 3HaHUS
o01edu3nyecKux 3aKOHOB B
npodeccuoHaIbHON e TeTbHO-
CTH

3HaTh:

OCHOBHBIE TTOHSTHS U 3aKOHBI
(bu3uKy, 3Tanbl ¥ METObI pellie-
HUs GU3NYECKUX 33/1a4 pa3iInd-
HBIX TUNIOB (Ka4eCTBEHHBIX, KO-
JIMYECTBEHHBIX U SKCIIEPUMEH-
TaJbHbBIX )

YMerb:

MPUMEHSTH MTOJTyYSHHBIE 3HAHUS
Ha MPaKTHKE, COCTaBIATH ITUIaH
CcOOCTBEHHOM JIEATEIBHOCTH MPU
peleHny 3a7a4d GU3NIECKOro
coJiepKaHus, IPOBEACHUH PU-
3MYECKOI0 KCIIEPUMEHTa, MPo-
BOJIUTH OICHKY M aHAJIN3 TTOJTY-
YEHHBIX Pe3yJIbTaToOB




Kon u HanmenoBanue popmu-
PyeMbIX KOMIIeTeHIH i

KOII U HAUMCHOBAHHUE€ MHAUKA-
TOpa TOCTHKCHUHA KOMIIETCH-
I

IInanupyemble pe3yabTaThl
o0yueHusI MO JUCHHUILIMHE, Xa-
paxkTepu3ymouue 3Tanbl Gop-

MHUPOBAHMS KOMIIeTEeHIUIA

Baajners:
OCHOBHBIMH (1)I/I3I/I‘~I€CKI/IMI/I I10-

HATUAMU U 3aKOHAMH, METOAAMH
U TIpUeMaMu TpoBeieH s pu3u-

YEeCKOT'0 MCCIICJIOBAHUS, pellie-
HUS PU3MUYECKUX 3a7a4, UHKE-
HEPHBIX 3a/1a4 eCTECTBEHHOHA-
YYHOTO COJEPKAHUS, 110 TUIAaHH-
POBaHUIO, MPOBEACHUIO U 0000-
[ICHHUIO PE3YJIbTaTOB (pU3NYe-
CKOT'0 DKCIIEPUMEHTA

4 CTpyKTypa U coiepKaHue QU CUUILTHHBI

4.1 CTpyKTYypa IMCUMILINHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIACT 9 3aueTHBIX enuHull (324 akageMUYecKHuX Jaca).

TpyroeMKoCTb,
Bua padorsl aKa/JieMH4YeCKHX YacoB
1 cemecTp | 2 cemecTp BCero
Oo0mas Tpy10éMKOCTh 180 144 324
KonTakTHas padora: 14,25 21,25 35,5
Jlextum (JI) 6 8 14
[Tpaktuueckue 3ansatus (I113) 4 6 10
Jlaboparopusie pabots (JIP) 4 6 10
Koncynpranuun 1 1
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTesibHas padora: 165,75 122,75 288,5
- CaMOIIOATOTOBKA (MTPOpadOTKa M TOBTOPEHHUE JIEKIIMOHHOTO
MaTepHaia U MaTepraia yaeOHUKOB U y4eOHBIX TOCOOUIA; 145,75 102,75 248,5
- MIOJITOTOBKA K MIPAKTUYECKUM 3aHSATHSM; 10 10 20
- [IOJITOTOBKA K JJa0OPaTOPHBIM 3aHITUSIM 10 10 20
Bun HTOT0BOT0 KOHTPOIIS (3au4er, 3k3amMeH, nuddepennn- S— SK3aMeH
POBaHHBII 3a4eT)
Paszpensl qucuuiuiveel, n3ydaemsle B 1 cemectpe
No KonnyecTBo yacos
paszl_ena HaumeHnoBanue pasnenon scero | AYAUTOpHAA pabota | BHeas.
JI I13 | JIP | pabora
1 Kunemarnka MaTepuagbHOW TOUKH 44 2 1 41
2 JlnHamuka MaTepuaibHON TOUKU 46 1 2 2 41
3 BpamarensHoe ABUKEHNE TBEPIOTO TEa 44 2 1 41
4 MorekyssipHas pU3UKa U TEPMOJIMHAMHKA 46 1 1 1 43
HUroro: 180 6 4 4 166




Paznenbl nucuuIIMHbL, U3y4aeMble B 2 ceMecTpe

No KomngecTBo yacos

pa3z[_ena HaumenoBanwue pa3aenon scero |_AYAHTOpHAA pabora | BHean.
JI I13 | JIP | pabora

5) DNIEeKTPOCTaTUKA 30 2 2 2 24

6 ITocTosTHHEBII TOK 29 2 1 26

7 Marnetusm 29 2 1 2 24

8 Konebanus 1 BOJIHEI 30 1 2 1 26

9 Bomnnosas ontrka 26 1 1 24

Hroro: 144 8 6 6 124

Bcero 324 14 10 10 290

4.2 Conepxxanue pa3iejioB IUCIHUANINHbBI

Paznen 1. Kunemaruka marepuajbHoil Touku. Ousnueckue Moaenu: MaTepuaibHas TOYKa, CH-
CTeMa MaTepHaJIbHBIX TOYEK, a0COMOTHO TBEpAOE Teno. CucreMsl oTcuéta. [lepemenienue u nytob. Tpaek-
Topus ABUkKEeHUA. CKOPOCTh U YCKOPEHHE MAaTEpPUAIbHOW TOYKU KaK IPOU3BOJHBIE PAANYyC-BEKTOpPA IO
BpeMeHH. CKOPOCTh U YCKOPEHHUE MPU KPUBOJUHEHHOM JIBUKeHUH. HopMmasibHOE U TaHTeHLuanbHoe (Ka-
caTelbHOE) YCKOpeHue. [IBukeHHe MaTepualbHOM TOUKH MO OKPYKHOCTHU. YTJIOBbIE BEJIMYUHBI U HX
HanpasiyieHue. [Ipeodpazosanust ["anunes. [loctynarsl ciennanbHONU TeopuH oTHOCcUTENbHOCTH. [Ipeobpa-
3oBaHus Jlopenua. [Tonsitue ogHoBpeMeHHOCTU. OTHOCUTENIBHOCTD IJTMH U TPOMEKYTKOB BpEMEHU. 3aKOH
CIIOKeHMs ckopocTel. HTepBan Mex1y COOBITUSAMU U €r0 MHBAPUAHTHOCTh IO OTHOLIEHHUIO K BBHIOOPY
MHEPUUAIbHOM CUCTEMBI OTCUETA KAK IIPOSIBICHUE B3aUMOCBSI3U [TPOCTPAHCTBA U BPEMEHH.

Paznea 2. /lunamMuka marepuajibHOM TOUKH. VHepunanbHble cucteMbl oTcuéra. [lepBrlii 3aKk0oH
Herotona. Cuna kak mpuyuHa U3MEHEHHUS CKOPOCTH IBHKEHUS U Gpopmbl Tena. Muepuus. Macca. Bropoit
3akoH HpioToHa kak ypaBHeHHE JaBKeHUdA. Mmmynbe. Cuiia Kak mpou3BOAHAS UMIYJIbca. TpeTHil 3aKOH
Hbrorona. Yopyrue cuinbl, CUiIbl TATOTEHUS, CUJIbl TPEHUs. BHEIHUE U BHYTpEHHUE CUJIbl. 3aMKHYTbIE
CUCTEMBI. 3aKOH COXPAHECHUS UMITyJIbca. PaboTa MOCTOSIHHON U TIEpEMEHHOW CHIIBl. DHEPTHUs KaK YHUBEP-
caJlbHasg Mepa Pa3IUyHbIX (OpM JBIKEHHUS U B3auMozeicTBus. KuHeTnueckas sHEprusi MeXaHHMYeCKO
CUCTEMBI U €€ CBA3b C paboTON cuil, MPUIIOKEHHBIX K cucteMe. [lone kak popma MaTepuu, oCylIecTBISAIO-
1asi CUJIOBOE B3aUMOJIEHCTBUE MEXy YacTulaMu BeniecTBa. KoHcepBaTMBHBIE M HEKOHCEPBAaTHUBHBIC
cuibl. [loTeHManpHas sHeprusa MaTepuanbHON TOUKU. 3aKOH COXpaHEHUsI MEXaHUUYeCKOM sHepruu. A6co-
JIIOTHO YNPYTU U HEYNPYTUH yiapsl. PEIsTUBUCTCKOE BBIpAKEHUE JUUIs1 KWHETUYECKOM SHeprun. B3anmo-
CBSI3b MACChI U DHEPTUH. DHEPIust CBsI3U cucTeMbl. COOTHOLIEHHE MEXAY MOJTHOU SHEPTUEH U UMITYJILCOM
YacTUIbl. [ paHUIBl IPUMEHUMOCTHU KIACCHUECKOM (HbIOTOHOBCKON) MEXaHUKH.

Pasznen 3. BpamareibHoe ABH:KeHHe TBEPAOro Teja. DJIEMEHThl KHHEMATHKH BPAIIaTeIbHOTO
JIBYDKEHUS a0COIIOTHO TBEPJIOTO Teja. YTIIOBas CKOPOCTh U YITIOBOE YCKOPEHME, UX CBSI3b C JMHEHHBIMU
CKOPOCTSIMH M YCKOPEHMSIMU TOUYEK BPAILAIOIIETOCS Teaa. MOMEHT CHIIBI | MOMEHT UMITYJIbCA MEXAHUYE-
CKOH crucTeMbl. MOMEHT MHEPIMH Tela OTHOCUTEIBHO OCH BpallleHHs. MOMEHT UMITyJIbca Tela OTHOCH-
TEJIbHO HEMOJBUKHOM ocH BpaieHusi. OCHOBHOE ypaBHEHHUE IMHAMHMKHU BpAILlaTeIbHOTO ABUKEHUS TBEP-
JIOTO Teja OTHOCUTENIbHO HEeMOABIMKHOW ocu. KuHeTnueckas sHeprus Bpaijaromerocs tena. Pabora npu
BpaIlaTeIbHOM JBUKECHUH.

Pasnen 4. Mosiekyasipaasi pusnka u TepMOANHAMUKA. TepMOIMHAMUYECKUE TAPAMETPBI COCTO-
SHUSI CUCTEMBI. PaBHOBECHBIE COCTOSIHUSI CHCTEMBI U Tponecchl. eanbusbiil ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM HUACAIBHOrO ra3a s JAaBleHUs. MOJIeKyISIpHO-KHHETUYECKUM
CMBICT TeMIeparypbl. Uncio creneHeit cBo0oabl MOJIEKYJl. 3aKOH paBHOMEPHOTO paclpe/iesieHUs: SHEPTUU
0 CTETEHSM cB00O0AbI MoJieKyJl. CpeHsIsl KHHEeTHUecKasi SHeprusi. ['a30Bble 3aKOHBI KaK CIIEJCTBUE MOJIE-
KyJIIpHO-KMHeTHuYecKkoi Teopuu. Pacnpenenenne MakcBemna. Pacnipenenenue 4acTull 1no abCOIOTHBIM
3Ha4YeHUsIM cKopocTH. VneanbHblil ra3 B nmose Tsarorenus. bapomerpuueckas gpopmyna. 3akon bonbimana
JUISL paclpeiesIeHHs YaCTHUI] BO BHEIITHEM MOTEHIMAIIBHOM 10JI€. BHYTpEHHS 3HEprus UI€aJbHOrO rasa.
Pabora raza npu ero pacmupenuu. KomuuectBo Temotsl. Temnoémkocts. [lepBoe Havano tepMoanHa-
muku. [IpuMeHeHue nepBoro Havana TEPMOAMHAMMKHU K M30-TIpolieccaM M aauabaTHOMY MpoLeccy uie-
aJIBHOTO ra3a. 3aBUCMMOCTB TEIJIOEMKOCTH HEAJIBHOTO r'a3a OT BUA IIPOLECCA U3MEHEHUS €r0 COCTOSIHHUSL.
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Bropoe nauano repmonunamuku. O6patuMbie 1 HEOOpAaTUMBIE MPOLIECCHI, KPYTOBbIE U HEKPYTOBBIE MTPO-
neccol. [ukn Kapuo. KIIJ] maeansHo# TeroBoi mamuubl. HezaBucumocts KITJ[ o6patumoro mukia
Kapno ot npuposst pabodero tena. Makcumanpabiid KIT/] TermoBoit Mamuabl. Paznuunbie GopMyTupoBKU
BTOPOTO Hayayia TepMOAMHAMHKU. DHTpomus. CpeHee YiCIO CTOJIKHOBEHHUN M CPEIHsIS UTHHA CBOOO/I-
HOTo npo0era MoJieKyJ. SIBjaeHus nepeHoca B TepMOAMHAMUYECKA HEPABHOBECHBIX cUcTeMax. Termonpo-
BOJHOCTH. [l dy3us B razax u B TBEPABIX Tenax. BsI3KOCTh ra3oB u xkujakocteil. Peanbubie ra3er. OTeTym-
JIGHHE OT 3aKOHOB HJICAJIbHBIX ra3oB. YpaBHeHHe Ban-nep-Baanbca. CpaBHeHue nzorepm Ban-nep-Ba-
anbca C IKCIepUMEHTaTbHbIMUA. KpuTtnueckas Touka. MeTtactaOuibHble cocTOsiHUSA. Da30BbIe IEPEXOIbI.
BHyTpenHsis sHeprus peanbHoro raza. Oco0eHHOCTH )KHUIKOTO U TBEPJOTO cOoCcTosIHUS BeriecTBa. Kpucrain-
JAYECKast pEIIETKa.

Pa3nea 5. DanekrpocraTuka. Bzanmopeiictsue 3apsiioB. 3akoH Kynona. [lpunnun cyneprnosunuu.
OnekTpocTaTuyeckoe noje. Hanpsyk€HHOCTh 3yIeKTpocTaThyeckoro mosist. Pacuér anekTpocraTnyeckux
nojer MeronoM cyneprnosuuuu. [lone gumons. [1oTok BeKTOpa HANPSKEHHOCTH 3JIEKTPUUECKOTO MOJIA.
Teopema ["aycca asst 37€KTPOCTATHUECKOT'O MOJI B BaKyyMe U e€ MpuMeHeHue K pacuéry noseid. Pabora
CHJI DJIEKTPOCTATUYECKOTO MOoJs. [IoTeHIManbHbI XapakTep 3IEKTPOCTaTUUECKOro nojs. Lupkyisus
BEKTOpa HanpsKEHHOCTU. [ToTeHnuan. CBs3b MEXy HAPSKEHHOCTHIO U MOTEHIHUAIOM. DJIEKTPHUUECKOE
oJI€ B BeleCTBE. J(MaeKTpruuecKas BOCIPUMMYMBOCTD BenlecTBa. HanpsykEHHOCTH MOJISI B AUDIIEKTPUKE.
OTHOCUTENbHAs AUAJIEKTPUYECKas IPOHUIAEMOCTh Cpebl. DiIeKTpuueckoe cmenienue. Teopema ["aycca
JUISL DJIEKTPOCTATUYECKOTO OIS B AUAIEKTpUKaX. [[poBOAHMKY B AneKkTpocTaTuueckoM rnode. [lone BHyTpu
MIPOBOJIHMKA U y €ro MOBEPXHOCTU. Pactipeienienne 3apsia B IpOBOAHUKE. DJIEKTPOEMKOCTh YEAUHEHHOTO
npoBojiHuka. Konnencaropsl. DHeprus 3apspKCHHBIX MPOBOJHUKOB, YEIUHEHHOTO MTPOBOJIHMKA, KOHJICH-
caTopa U CUCTEMbI IPOBOAHUKOB. DHEPIHsl SJICKTPOCTATUUECKOTO Mojsi. O0BEMHAS MIIOTHOCTH YHEPTUH.

Pa3nea 6. [locTtosiHHBINH TOK. [10CTOSHHBIN AIEKTPUYECKUIN TOK, €T0 XapaKTEPUCTUKU. Y CIOBUS
CYyILIECTBOBAHUS MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA. Pa3HOCTh MOTEHLMATIOB, 3JIEKTPOJBHXKYIIAs CUJIA,
HanpsikeHue. CTOpOHHUE CHITBI B JIEKTPOABIKYIIEH 1enu. Mcrounuku Toka. O600mEHHIN 3akoH Oma B
uHTerpasbHoi hopme. 3akon Oma B quddepenunanbHon popme. 3akon Jxoyns — JleHa B ”HTErpanbHOM
u quddepeHnmanbHON Ghopme. Buabl coequHeHMs MPOBOIHUKOB. Pa3BeTBIEHHBIC AIIEKTPUICCKHUE IICTIH.
[TpaBuna Kupxroda. Knaccuueckas 3neKTpoHHas TE€OpUS SIEKTPOIIPOBOJHOCTH METAIIOB U €€ ONBITHBIC
000CHOBaHUS.

Pazgen 7. Marwerusm. MHAyKKss MAarHUTHOTO MOJISA ABUXKYLLIEroCs 3apsaa. MarautHoe mnouie aie-
MeHTa Toka. 3akoH buo-CaBapa-Jlamiaca u ero nmpuMeHeHHue K pacué€Ty MarHUTHOTO MoJisi. MarHutHoe
10JIe MPSIMOJIMHENHOT0 MPOBOAHUKA C TOKOM. MarHuTHOE 1MoJie KOJbIEBOr0 TOKa. MarHUTHBI MOMEHT
KOHTYpa ¢ TOKOM. L{upKyssiiusi BEeKTOpa MarHUTHON WHAYKIIUHU (3aKOH TMOJHOTO TOKA) JJIi MarHUTHOTO
M0JISI B BAKYyM€ U €ro IPUMEHEHHUE K pacu€Ty MAarHUTHOI'O MOJIsl coJeHou 1a v Toporaa. CuiioBoe neicTBre
MarHuTHOTO 1oJ1s. 3akoH Amrepa. B3anmoelicTBue nmapauuiebHBIX TPOBOIHUKOB ¢ TOKOM. Onpeenenue
eauHuLbl cuiibl Toka B cucteme CH. KoHTyp ¢ TOKOM B OJTHOPOJAHOM MarHUTHOM I10JI€. DHEPTUsl B3aUMO-
JIEUCTBUSI KOHTYpa ¢ TOKOM B MarHuTHOM Tosie. Cuna Jlopenna. [[BukeHue 3apsoKeHHBIX YacTHI[ B Mar-
HUTHOM ToJie. [ToTok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca miast maruutHoro nosisa. Pabora me-
peMelieHus MPOBOJHMKA U KOHTYpa C TOKOM B MarHUTHOM Tojie. MarauTHoe nosie B BemecTBe. Marue-
TUKH. XapaKkTepUCTUKH MArHUTHOTO MoJisg B BemlectBe. HamarnmueHHocTb. MarHutHasi BOCIPUMMYH-
BOCTh. Hanpsk€HHOCTH MArHUTHOTO TIOJIS B BEIIeCTBE. MarHuTHAasi MPOHUIIAEMOCTD cpefibl. OpOuTanbHbBIN
MarHUTHBI U MEXaHUYECKUH MOMEHTHI 3JEKTpOHA B aTomMe. CIIMHOBBIE MAarHUTHBIE MOMEHTHI. ATOM B
MarHuTHOM I0JIe. DJIEMEHTapHasi Teopusl ua- U nmapamaraetusma. Geppomarneruku. Kpusas Hamarau-
ynBaHus. MarautHbli ructepesuc. Touka Kropu. fomensl. CiHOBas npupoa ¢peppomaraetTusma. Spie-
HUE AJIEKTPOMArHUTHON MHAYKIMHU. 3aKOH JIeHa. 3aK0H 3JIeKTPOMarHUTHOW MHIYKIIMU U €r0 BBIBOJ U3
3aKOHa coxpaHeHus sHeprun. BozunkHoBenue 3/1C MHAYKIIMY B TPOBOJHUKE, ABUKYIIEMCS B MATHUTHOM
MOJIE U B paMKE, paBHOMEPHO BpallalolIeics B OJTHOPOAHOM MarHuTHOM nosie. CamonHaykuus. MHayk-
TUBHOCTb KOHTYpa. 3aKOH U3MEHEHUS TOKA MPU 3aMbIKaHUU U Pa3MbIKaHUU AJIEKTPUUECKO ienu. Bzanm-
Hasi THAYKIWS. B3auMHas MHIYKTUBHOCTh. DHEPIrusi MarHuTHOro nosisi. CucreMa ypaBHeHU MakcBesia.

Pa3nen 8. Kosebanus u Bonbl. ['apMoHnueckue kojaebaHus U UX XapakTepucTuku. CKOpOCTh U
YCKOpPEHHE TApMOHUYECKUX Kojebanuii. MeTo BeKTopHbIX nuarpamm. CBoOo1HbIE KoeOanus. Mexanu-
YEeCKHUI U DIIEKTPUIECKHUI KOJIeOaTeNbHbI KOHTYPhI. AHAIOTHS MPOIIECCOB CBOOOTHBIX ANEKTPUUECKUX U
MEXaHUYECKUX KoJIeOaHUH. AHAIOTHS MKy IEKTPUUECKUMHU U MeXaHn4YecKuMH BennuuHamu. Judde-



pEeHIMaIbHOE YpaBHEHHE CBOOOIHBIX KOJIeOaHU. 3aTyxaromue Kojaebanus. Y paBHeHHE CBOOOHBIX 3aTy-
xaromux konebanuil. JJoOporHoCTh. BhIHyXKAeHHBIe KoneOanus. Llenu nepemenHoro toka. Pesuctop B
Leny nepeMeHHoro Toka. Konnencarop B nenu nepeMeHHOro Toka. KaTtymka B nienu nepeMeHHoro Toka.
[Tocnenosarensubiit RLC-koHTYp. BekropHas nuarpamma ais nocienoBarenbHoit RLC-nenu. 3akon Oma
JUIsl LIETIA IEPEMEHHOT0 ToKa. Pe3oHaHc. Pe3oHaHC TOKOB 1 HanpskeHuil. Pe3oHaHCHBIE KpUBBIE 1JIS1 KOH-
TYPOB C pa3IMYHBIMU 3HAYEHUSMHU H0OpoTHOCTH Q. BosHbl u ux xapaktepuctuku. [ paduk Bomubl. Cko-
POCTb BOJIHBI. Y paBHEHHE IJIOCKOH BOJIHBL. BOJTHOBOI (PPOHT M BOITHOBAs MOBEPXHOCTh. DJIEKTPOMArHUT-
HbIE€ BOJIHBI. YpaBHEHHUE IUIOCKON MOHOXPOMATHYECKOMN JIEKTPOMAarHuTHOW BOJIHBL. OCHOBHBIE CBOWMCTBA
JJIEKTPOMAarHUTHBIX BOJIH. DHEPIUs U MHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX BOJIH. [loTOK sHepruu. Bexrop
YmoBa-IloitHTuHTa.

Pazgen 9. BoanoBas ontuka. Murepdepennns csera. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh
CBETOBBIX BOJIH. CIIOCOOBI NOTY4YEHUS KOT€PEHTHBIX HCTOYHUKOB cBeTa. Pacuér nntepdepeHnoHHOM Kap-
TUHBI OT JIByX KOT€PEHTHBIX UCTOYHUKOB. ONTHYECKAs JJIMHA IIyTH U ONTHYECKas Pa3HOCTh XOZa BOJIH.
Wutepdepeniiyst B TOHKUX MIEHKaX. [Tonocs! paBHON TonmuHb! (kiiuH, Konbua HeroToHa) 1 nosock! pas-
Horo HakioHa. [IpakTuyeckoe npumMeHeHne HHTep(epeHIIny CBeTa: MPOCBETICHUE ONTUKU, KOHTPOJIb 00-
pabotku moBepxHocreid. Untepdepometpsrl. Judpakuus ceera. [Ipunnumn [toiirenca-dpenens. Meroa 30H
Openens. JJudpakuus B napaiienbHbIX Tydax Ha OJHOM mienu, Ha audpakinuonHoi pemérke. [omspuza-
s cBeta. EcTecTBEHHBIM M NOJIsIpU30BaHHbIN cBeT. [lomsapusanus cBera npu oTpakeHUU. 3akoH bpro-
cTepa. AHaJIM3 NOJISPU30BaHHOrO cBeTa. [lonspousl U nosspu3anuoHHble Ipu3Mel. 3akoH Maitoca. On-
TUYECKH aKTUBHBIC BellecTBa. [[BOMHOE JIydenpeloMIICHNUE.

4.3 JIabopaTopHble padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Koxr-s0
paszznena 4acoB
1 2 [IpoBepka 3aKOHOB ABM>KEHUS Ha MalinHe ATByna. Onpenenenue 5
CKOpOCTH MOJIETA MyJIU OANTMCTUYECKUM MasiTHUKOM
2 3 Omnpenenenrne MOMEHTa HHEPLIMK MaXOBOI'O KoJleca U CUJIbl TPEHUS B 1
oropax
2 4 Onpenenenre OTHOIIEHUH YIENbHBIX TEIJIOEMKOCTEN raza METO10M 1
a11abaTHyeCcKoro paciiupeHus
3 5 [TocTpoeHue 3KBUNIOTEHIIUATBHBIX U CUIIOBBIX JTUHHM 5
IIEKTPOCTATUYECKOTO TOJIS
4 7 Onpenenenre ropu30HTaIbHON COCTABIISAIONIEH MATHUTHOTO MOJIS 5
3emun
5 8 Pesonanc HanpspkeHUs 1
5 9 Wzyuenne qudpakiimOHHON PEIIETKH 1
Hroro 10
4.4 TIpakTHYecKkHe 3aHATHSA (CeMHHAPDI)
Ne 3ansaTHa Ne Tema Koz-0
pasznena 4acoB
1 1 Kunemarnka MaTepuaabHOW TOUKH 1
1,2 2 JlnnaMyka MaTepUaIbHON TOYKHU 2
2 4 3aKkoHBI uAeanbHOTO ra3a. [leppoe Hayano TEPMOIMHAMHUKH 1
3 5 Pacyer 21eKTpuYeCcKOro nojisi TOYEUHBIX 3apsiioB 2
4 6 [Tocrosinubiii Tok. 3akoHbl Kupxroda 1
4 7 Cuna Amnepa. CHJ}a JlopeHnia. MarauTHsIi IOTOK. fIBlIeHKE 1
AJIEKTPOMArHUTHON WHYKIIHU
5 8 Kunemaruka rapmonndeckux kosiebanuii. Cioxenue 2
TapMOHUYECKHUX KOJIeOaHu i
Bcero 10




5 YyeoHo-MeTOaANYECKOE 00ecnieueHrne TUCHUIIINHEI
5.1 OcHoBHast 1uTEpaTypa

1. Hukepos, B.A. ®u3uka a1 By30B: MEXaHUKA U MOJIEKY/sipHas ¢u3uka: yueOHuk: [16+] / B.A.
HuxepoB. — M.: [JamkoB u K, 2021. — 136 c. Pexum pocryna: mo mnomamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684326

2. AnemkeBny, B.A. Dnekrpomaraerusm: yueOnuk / B.A. AnemkeBud. — M.: ®usmarnur, 2014. —
404 c. — Pexxum nocryma: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=275299

3. I'mazosa, JI.I1. ®u3uka: 371eKTpUYECTBO U MarHeTU3M: yueOHoe ocodue sl 00ydarouxcs no
HanpasieHuto noarotosku 13.03.02 Dnektposnepretuka u snexrporexuuka: [16+] / JLIL. I'nasosa, P.X.
Harxyxesa, JI.b. Kpuns; Cankr-IlerepOyprckuii rocynapctBeHHbii arpapHsiii yauBepeutet (CIIOIAY).
— Cankrt-IlerepOypr: Cankr-llerepOyprckuii rocynapctBeHHbI arpapubiii yHuBepcuter (CIIGIAY),
2023. - 99 C. Pexum JIOCTYTIA: o IIOJIIVCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=704134

4, CasenbeB, U.B. Kypc o6mieit pusuku [Tekct]: yaeOHoe mocobue st CTyASHTOB BY30B IO TEX-
HU4eckuM HampasieHusM: [B 5 1.] / I.B. CasenbeB. — T. 1. Mexanunka. — Cankr-Ilerepoypr: Jlansp, 2011.
—336 c. — ISBN 978-5-8114-1207-5.

5. Tpumkuna, JI.W. ®usuka: snekrpoMaraetu3M: yaeornoe mocodue: [16+] / JL.U. Tpumkuna, T.B.
Yepkacona, FO.B. ConoBbeBa; ToMckuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBI YHUBEPCUTET. —
Tomck: Tomckuii rocy1apcTBEHHBIN apXUTEKTypHO-cTpoutenbHblid yausepeutet (TITACY), 2021. — 56 c.
— Pexxum nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=694446

5.2 JlonosiHMTEIbHAS JIUTEPAaTypa

1. Bonbkenmreiin, B.C. COopHuk 3ana4 no obiemy Kypey ¢husuku: s CTyIeHTOB TEXHUYECKUX
By30B / B.C. Bonbkenmreits, u3a-e aoi. u nepepad. — CI16: Crienmanbnas mutepartypa, 1997. — 328 c.

2. Yeptos, A.I'. 3agaunuk no ¢usuke: Yuebd.mocodbue st cTynaeHToB BTy30B / A.I'. UepTos, 6-¢
u3., nepepad. u pomn. — M.: Uurerpain-Ilpecc, 1997. — 544 c.

3. TkaueBa, 1.A. ®usuka [DnekTpoHHbIN pecypc]: mabopaTopHsiii mpaktukyMm / M.A. TkaueBa. —
Opck, 2014. — Pexxum noctyna: http://library.og-ti.ru/global/metod/metod2016 05 06.pdf

4. Pemienue 3a/1a4 mo MmexaHuke: yuebHoe mocooue: [16+]/ coct. T.A. bensiea, B.H. Kpacnoyxosa.
— M.: Omckuii rocynapcTBeHHbIN nenaroruueckuid yausepcurer (OMITIY), 2021. — 100 c. — Pexxum no-
cryna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=688021

5. Mansbimes, JI.I'. I30pannbie riaBsl kKypca ¢uzuku: MosnekynspHas Gu3nka U TepMOJUHAMUKA!
yuebHoe nocobue / JL.I'. Mansimes, A.A. Ilo3Hep; Hayd. pea. A.B. Menkux; Ypanbckuil ¢penepanbHbIit
yauBepcuteT uM. nepsoro [Ipesunenta Poccun b.H. Enbunna. — ExatepunOypr: U3natensctBo Ypaib-
ckoro yHuBepcuteta, 2020. - 195 c¢. — Pexum gocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=699063

6. Tkauea, . A. MeToauka uzyueHus paszzena «JIeKTPOMAarHeTU3M» CTYAEHTaMH TEXHUUYECKUX
npoduneit: yuebHo-metoaudeckoe nocoodue / M.A. TkaueBa. — Opck: MU3natensctBo Opckoro rymaHu-
TapHO-TEXHOJIOTHYECKOro HHCTUTYTa (punuana) OI'Y, 2023. — 195 c. — ISBN 978-5-8424-1005-7.

5.3 llepuoguveckne U3IaHUA

1. Yenexu ¢pusnveckux HayK

2. Hay4Ho-MeToamueckui sxypHai «DH3uKa B IIKOJIE)

3. U3BecTus BeIcIIMX yueOHBIX 3aBefieHui. [loBomkckuil pernon. du3nko-mareMaTHYECKUE HAYKH.
4. U3Bectust PAH (cepus pusmueckast)

5. dusnueckoe oOpa3oBaHKEe B By3ax


http://biblioclub.ru/index.php?page=book&id=275299
http://library.og-ti.ru/global/metod/metod2016_05_06.pdf

5.4 UnTepHeT-pecypchbl

5.4.1 CoBpemeHnHbIe podeccuoHaIbHbIE 0a3bI JAHHBIX (B TOM YHCJIe MeKIyHAPOaAHbIe pede-
paTHBHbBIE 0a3bl IAHHBIX HAYYHBIX U3/IaHUI) M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBI.

1. eLIBRARY.RU (www.elibrary.ru). Joctyn cBoGoanbiii. HeoOxomuma MHIMBUAYaIbHASL PETH-
CTpalys B JIOKAIBHOH CETH BY3a.
2. Infolio (http://www.infoliolib.info/). Yuuepcuterckas snekTpoHHast OHOIHOTEKA.

5.4.2 TemaTn4yeckune npogeccuoHaIbLHbIe 0a3bl JAHHBIX U MH(OPMAINMOHHBIE CNIPABOYHbIE

CHCTEMbI

1. OTkpeiToe obpazosanue (https://openedu.ru/)
2. Jlekropuym (https://www.lektorium.tv/)

3. VueOHas pusnko-mMatemaruueckas oubnmuoreka (http://eqworld.ipmnet.ru/ru/library.htm)

5.4.3 DaekTpoHHbIe OUOJIMOTEYHbIE CHCTEMBI

1. OBC «YuuBepcuterckas oudmuoreka onnainn» (http://www.biblioclub.ru/). [Tocne perucrpanuu

AOCTYII BO3MOKCH U3 JIF000M TOYKHU CETH I/IHTepHCT.

5.5 IlporpammHoe oGecniedeHue, npodeccuoHabHble 0a3bl JAHHBIX M HH(POPMAIIMOHHbIE

CIIPaABOYHBIC CUCTEMBI

Tun mporpaMMHOTO
obecrieueHns

HaunmenoBanue

Cxema JIMLEeH3UpOBaHUsl, PEKUM J0CTYIIa

OHepaI_lI/IOHHaH CHUCTCMa

PEJ OC «Crannapt-
Has» A PaGouunx
CTaHLUU

O6pa3zoBarenpHas auneH3us ot 11.07.2022 r. Ha 3

roja juist 240 pabounx MecT B paMKax COTJIallleHUs
o cotpyanuuectBe ¢ OO0 «Pex Codr» Ne 305/06-
22V ot 28.06.2022 r.

Csoboanoe I10,

Ocpmcrpii naxer LibreQffice https://libreoffice.org/download/license/
Microsoft Visual Becnataoe I10, https://code.visualstudio.com/Li-
TekcToBBIH pemakTop Studio Code cense/
Notepad++ Cso6oanoe 10, https://notepad-plus-plus.org/

WuTepuer-6paysep

Mozilla Firefox

Cso6oanoe 10, https://www.mozilla.org/en-
US/foundation/licensing/

Sunexc.bpaysep

becmmatnoe I10,
https://yandex.ru/legal/browser agreement/

Chromium

Cob6onnoe [10, https://www.chromium.org/Home

6 MaTrepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUIIHMHBI

VYuebHasg ayniuTopHs IJs MPOBEICHHs 3aHATUN JIEKIIMOHHOTO THIIA, MPAaKTUYECKUX paboT, i
MPOBEJEHUS TPYNIOBBIX M WHAWBHUIYAJTbHBIX KOHCYJbTAllMH, TEKYLIEro KOHTPOJS W MPOMEXKYTOUHOH
aTTecraluu. B ayautopum uMeeTCs NMEepCOHANbHBIA KOMIBIOTEP C YCTAHOBJIEHHBIM JIMLEH3MOHHBIM
POrpaMMHBIM 00€CIIeYeHUEM U MYJIbTUMEINIHOE 000pyA0BaHue (ITPOEKTOP, IKPaH, 3BYKOBBIE KOJIOHKH).
JlanHoe 000py10BaHNE aKTUBHO MCIIOJIB3YETCS MPU MPOBEICHUH JEKIIMOHHBIX 3aHATHHA.

[Tomemienus 1u1si CAaMOCTOSTENHLHOM pabOThl 00YYAIOMIMXCSl OCHAILIEHBI KOMITBIOTEPHOM TEXHUKOM,
HNOJKIIOUeHHOW K cetn «MHTepHeT», W obecrnedyeHueM JA0CTyla B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenbHyIo cpefy OpcKoro ryMaHUTapHO-TEXHOJIOTHYECKOTO HHCTUTYTA (hunmnana) OI'Y.



http://www.elibrary.ru/
http://www.infoliolib.info/
https://openedu.ru/
https://www.lektorium.tv/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.biblioclub.ru/
https://code.visualstudio.com/License/
https://code.visualstudio.com/License/
https://notepad-plus-plus.org/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://yandex.ru/legal/browser_agreement/

Jlnst mpoBeieHUsT Ta00paTOPHBIX 3aHIATUH MpeaHa3HAuYCHBI KOMIIBIOTEPHBIN KIlacc U JIAOOPaTOpUH
Kadeappl MAaIIMHOCTPOEHUS, SHEPreTUKM W TPAHCHOPTAa. AYIUTOPHM OCHALEHBl CTEHIAaMHU K
nabopaTopHBIM paboTam.

Bce nepeunciieHHbie ayTMTOPUN OCHAIICHBI KOMIDICKTAMHU YYCHUYECKOW MeOelr, TeXHUICCKIUMHU
cpeAcTBaMu O0YYCHUs, CITYKAIUMHE JUIS TPEICTABICHHs yueOHOM nH(MOpMaIK OOIBIION ayJAUTOPUH.



