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1. O0mas xapakTepucTUKa pado4eil mporpaMmMbl 00111€00pa30BaTEIbHOI
TUCUMILTHHBI

1. Mecto nucuuniaunsl B ctpykrype OOII CITIO

HuctumnuHa «®Pu3nkay OTHOCUTCS K OO0s3aTENbHBIM Y4YeOHBIM MpeaMeTam
o0ureo0pa3oBaTeNbHON MOATOTOBKM JUIsl WM3Y4Y€HUs Ha YIUIyOJIEHHOM YpPOBHE B
cootBercTBUM ¢ DI'OC COO.

2. leanb 1 3a1a4i TUCHHUILIHHBI

3agavamMu IMCHUNIMHBI SBIISIOTCS:

- TpUOOpPETeHHE CHUCTEMBI 3HAHHK 00 oO0muX (U3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIPHY IO busuKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- ¢dopMHpOBaHHWE YMEHHH MPUMEHATH TEOPETUYCCKHUE 3HAHUS JUIT OOBSICHCHHUS
(GU3NYECKUX SBJICHUA B TPUPOJE M IS TPUHSTHS MPAKTHYCCKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

~ OCBOCHHE CIOCOOOB pEIICHUS Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHOM (pu3znueckoi
MOJICNIbIO, 3a/ad, MOJPa3yMEBAIOIIMX CaMOCTOATENbHOE CO3/JaHue (PU3nYecKon
MOJIEJIN, aICKBATHOW YCIIOBUSIM 3a]1a4H;

- TNOHMMaHHE (PU3NYECKUX OCHOB M MPHUHIMUIIOB ACUCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPELY;

- OBJAQJACHUE METOJAMHU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS M INPOBEJICHUS
GU3MYEeCKUX  JKCIIEPUMEHTOB, aHajduW3a W HUHTepOperanuu  uHOOpMAInH,
ONPENETIEHUS JOCTOBEPHOCTH NOJIYUYEHHOTO PE3yJIbTaTa;

- CO3/aHUE€ YCIIOBUM JUJIi PAa3BUTUS YMEHUW MPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

OCHOBHBIMH HeJSIMM U3y4YeHUS] PU3UKHU B 001IEM 00pa30BAHUM SIBISIIOTCA:

- (¢opMHupOBaHUE WHTEpPECa M CTPEMJICHUS OOYYaIOIMUXCS K HAYYHOMY H3YUYEHHUIO
OPUPOBI, PA3BUTHE WX UHTEIICKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

~ pa3BUTHE TPEJCTABICHUA O HAyYHOM METOJAE IO3HaHUs U (HOPMUPOBAHHE
MCCJIeI0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

- ¢dopMHUpOBaHHWE HAYYHOTO MHPOBO33PECHMSI KaK pe3yjbTaTa W3YYEHUS OCHOB
CTpOeHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

- (dopMUpOBaHHE YMEHUU OOBSCHATH SBJICHHUS C HCIOJb30BAHHEM (PU3MUCSCKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

— QopMupoBaHWE TIPEACTABICHWA O poau (DHU3WKH I8 pa3BUTHSA  APYTHX
€CTECTBECHHBIX HayK, TEXHUKH U TEXHOJOTHH.

3. Ilnanupyembie pe3yJibTaTbl 0CBOCHHS 0011€00pPa30BaTEeIbLHOM
aucHUIUIMHbI B c0oTBeTCTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO.

3.1. Komnerenunu, 3akperieHHble 3a qucuuniannoi B YII:



OK-1. BeiOuparb ciocoObl pemeHust 3aaa4d npodeccuoHalbHON AesITENbHOCTH
MPUMEHUTENILHO K PA3JIUYHBIM KOHTEKCTaM

IHoka3zaTesn HHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUIA

3Hanusn:

31.1. akTyanbHbI npodecCHOHAIBHBI U COLMANBbHBIA KOHTEKCT, B KOTOPOM
MPUXOAUTCS pabOTaTh U KUTh;

31.2. cTpykTypa IulaHa ajisi pelieHus 3ajiay, alrOpUTMbl BBIIOJIHEHHS paboT B
npoeccCuOHaNbHON U CMEXHBIX 001aCTsIX;

31.3. OCHOBHbIE UCTOYHUKHU MH(OPMAIIUU U PECYPCHI I pelIeHus 3a1a4 U/ uin
po06ieM B mpodhecCuOHaTLHOM /WA COIUATbHOM KOHTEKCTE;

31.4. meToasl paboThHI B TPO(PECCHOHANBEHON U CMEXHBIX cdepax;

31.5. MOpsSAOK OLIEHKH pe3yJbTaTOB peIIeHUs 3a7ad MpogecCHOHATbHON
JEATEeIIbHOCTH.

Ymenus:

VY1.1. pacno3HaBath 3amady W/Wid MpoOieMy B MNpOPECCHOHATHHOM U/WIH
COIIMAIbHOM KOHTEKCTE, aHAJTU3UPOBATh U BHIJCIATH €€ COCTABHBIC YACTH,

V1.2. onpenensTe 3Tanbl pPEUNICHUS 3aJa4d, COCTaBJIATh IUIAH JCHCTBUS,
peaTu30BbIBaTh COCTABIICHHBIN IJIaH, ONIPEACIISITh HEOOXOIUMBIE PECYPCHI;

V1.3. BosBIITE U 3PEKTUBHO HCKaTh WHOOPMALMIO, HEOOXOAUMYIO s
pElIeHUs 3a7]a4K U/ UK TTPOOJIEMBI;

V1.4, BnajgeTh akTyaJbHBIMM METOJaMHU paboThl B MPOGEecCHOHANBHOU U
CMEXHBIX chepax;

V'1.5. onieHuBaTh pe3yiabTaT M MOCIEACTBUS CBOUX JIEUCTBUI (CaMOCTOSITEIBHO
WJIM C TIOMOIIIbIO HACTABHUKA).

Komnierenumus, 3akpenjieHHas 3a qucuumnaunon B YII:

OK-2. MHcnonws3oBaTh COBpPEMEHHBIE CpEICTBA IIOWCKA, aHAIW3a U
WHTEpIpeTanun WHPOPMAIUA, U WHPOPMAIIMOHHBIC TEXHOJOTHHU IS BBIMTOTHEHUS
3a7a4 mpodeCCHOHATBLHOU e TeIbHOCTH

IHoka3zaTe/n HHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUIA

3HaHuA:

32.1. HOMeHKJIaTypa HH(POPMALMOHHBIX HWCTOYHUKOB, NPUMEHSIEMBIX B
npoeccuoHaNbHOMN AESITEIbHOCTH IPUEMBbI CTPYKTYpPUPOBaHUS UH(GOPMAITIY;

32.2. popmat opopMiieHUs Pe3yIbTATOB MMOMCKA HHPOPMALIUK;

32.3. COBpeMEHHbIE CpeACTBAa W YCTpOWCTBA MHGOPMATHU3AIUHU, TOPSIOK HX
MPUMEHEHUSI U TPOrpaMMHOe oOecrieueHrne B MPOQPECCHOHATBHON NEeATeTbHOCTH, B
TOM 4Huciie UpPOBBIE CPEACTBRA.

YMmenus:

VY2.1. ompenensaTh 3amayu AJig MOWcKa WHGOpPMAIHMH, TUIAHUPOBATH MPOIIECC
MOUCKa, BEIOMPATh HEOOXOAMMBIE UICTOUHUKUA UH(POPMAIUH;

¥2.2. BwimensaTh  Hambonee  3HAUMMOE B MepeyHe  WH(POPMAIINH,
CTPYKTYPHPOBATH MOTydaeMyto nHpopmaIuio, ohopMIIATh PE3yIbTaThl TOUCKA;

¥2.3. onieHuBaTh MPAKTUYECKYIO 3HAYUMOCTD PE3YJIbTaTOB MOUCKA;

V2.4, npumeHsTH CcpeacTBa HUHPOPMAIMOHHBIX TEXHOJOTHH JUIsl pEIIeHUs
npodeCCUOHANIBHBIX 33]1a4;



¥2.5. ucmonb30BaThb  COBPEMEHHOE  MporpamMmHoe  oOecrieyeHue B
npoeccuoHanbHOM NS TeTHOCTH;

¥2.6. wucnonp30BaTh pasziiMyHble LUQPPOBBIE CPENCTBA ISl  pELIEHUs
npodeccuoHaNnbHbIX 3a/1a4.

3.2. TexHoJioruu, odecneynBawime popMupoBaHue KOMIETCHIMH
ITpoBeneHe NEKIIMOHHBIX 3aHATHH, 1a00paTOPHBIX 3aHATUH.

4. TpynoeMKOCTh QMCHUNJIMHBI M BUIbI Y4eOHOH padoThl
Tabnuna 1. Pacnpenenenne TpyA0eMKOCTH TUCITUTIIMHBI 110 BUJAM y4eOHOW pabOThI

Buj yueOHoil padoThl AKaJleMHYeCKHX YaCOB
OO0m1ast TpyA0EMKOCTh TUCIUTUTHHBI 175
AyauTopHbie 3aHATHSA (BCero) 85
B ToM uucne:
Jlexknuu 35
[Tpaktrueckue 3anstus (113) 35
JlaGopatopHslii mpakTukyMm (JIP) 50
CamocrosiTesibHast padoTa (Bcero) 23
B ToM uucne:
Kypcosast pabota HE MPEeayCMOTpeHa
Jlpyrue BUbl CaMOCTOSTENBHON pabOThI:
- MOATOTOBKA K TA0OPaTOPHBIM U 43
MIPAKTUYECKUM 3aHITHIM
KoHTpounb Tekyiiel 1 mpoMeKyTOUHOM 12
yCIEBAEMOCTH (9K3aMeH, dK3aMeH )
IIpakTHyeckasi NOAroTOBKA (HABBIKH) MPH 0
peajn3anuu JUCHUILTHHBI (BCEro)

5. CTpykTypa H cofepKaHHe I CHUILTHHbI
5.1. CTpykTypa IMCUMILINHBI
Tabnuua 2. Moayau TMCUUIUIMHBL, TPYJOEMKOCTh B 4acax W BUJIbl y4eOHOM

paboThI
Ne | HammeHoBaHue Tpyn-tb | Jlekuuu | IIpakTuy. JIao. Cam.
pasaesioB 4achbl 3aHATHSL | padoThI padora
1 cemecTp
1 | ®u3uKa U METOJbI 7 1 3 4 2
HAy4HOTO MO3HAHUS
2 | Mexamnxa 34 5 7 14 6+2 (5K3)
MonexynsipHas Gusuka u 29 6 5 10 6+2 (5K3)
TEPMOJMHAMHUKA
4 | DnekTpoauHaMUKa 15 3 3 ) 542 (9Ks)
Tema 1. DnexkTpocraTtuka
Bcero na 1 cemectp 85 15 15 30 19+ 6 (3k3)
2 ceMecTp
4 | DneKTpoIMHaMHKa
Tema 2 ITocTOSHHBII 18 3 S 4 St1 (oK3)




BJIEKTPUYECKHUI TOK

4 | DnexTpoMuHaMHKa
Tema 3. MaraurtHoe

oJie U 18 5 5 2 5+1 (3Kx3)
OJICKTPpOMArHuTHas
WHTYKITUS
5 | Konebanus u BOJHBI 11 3 2 2 3+1 (3Kx3)
6 | Onruka 24 5 5 8 5+1 (3k3)
7 | AToMHas ¥ saepHas 13 3 3 4 241 (5k3)
¢buznka
8 | DIeMEeHThI aCTPOHOMHHU 6 1 B B 4+1 (ok3)
1 acTpOPU3UKH
Bcero Ha 2 cemectp 90 20 20 20 24+6 (9K3)
Bcero Ha nucuunianny 175 35 35 50 43+12 (9k3)

5.2. Conepxxkanue TMCUMILIMHBI
Paznen 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUSA
®usuka — Hayka o0 npupoae. HayuHnble METOAbI TO3HAHUS OKPYkKAKOIIEr0 MUPA.
Ponp skcriepumeHTa M TEOpUM B MPOLECCE IMO3HAHUS MPUPOABL. DKCIEPUMEHT B
busuke.

Bknag poccuiickux u 3apyOeKHBIX YYEHBIX-(PU3UKOB B pa3BUTHUE HAYKU,
MOHUMaHUE (PU3UYECKON CYIIHOCTH HAOJI0AaeMBbIX SBJICHUNH MUKPOMHPA, MaKpOMHUpPa
u wmeramupa. [lpeacraBienne o BceoOmieM Xxapakrepe (U3MUYECKUX 3aKOHOB;
MPEACTABICHUE O CTPYKTYpE TMOCTPOCHHUS (U3MUYECKOM TEOpUH, YTO TMO3BOJIUT
OCO3HATh pOJib (PYHIAMEHTAJIbHBIX 3aKOHOB W MPHUHIMIOB B COBPEMEHHBIX
MPEACTABICHUIX O MPUPOJE, MOHITh TPAHUIIBI IPUMEHUMOCTH TEOPUIL, BO3MOKHOCTH
WX IPUMEHEHHS 1JI ONUCAHUSI €CTECTBEHHOHAYYHBIX SIBICHUHN U IMPOLIECCOB

Ponb u mecTo pusuku u acTpoHOMUH B (DOPMUPOBAHUH COBPEMEHHOW HAyYHOU
KapTUHBI MUpPA, B MPAKTUYECKOWU ACSATEIBLHOCTU JIIOJEH, B PAa3BUTUHU €CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHUH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBrkeHHE. OTHOCUTEIBHOCTH MEXAHUYECKOTO JIBHXKCHUS.
[Ipunuun otHocuTenbHOCTU ["anuies, mpeoOpasoBanusi [anmwiess ajis CKOPOCTH M
nepemMenienus. Cucrema orcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpemHsii CKOpPOCTb, MI'HOBEHHas CKOpPOCTb) U
YCKOpPEHHUE MaTEPUAIbHON TOYKH, UX MPOEKI[MU HA OCU CUCTEMbI KOOPIAUHAT.

PaBHOMEpDHOE UM pPABHOYCKOPEHHOE IPAMOJIMHEUHOE JBWXKEHHE. DPOpMYyIIbl
KMHEMAaTUKU PAaBHOYCKOPEHHOIO IBUKEHUS.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOTHOTO MaACHUS.

JIBMKEHHE MaTepUAIBHOM TOYKH MO OKPYKHOCTH C IOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTb, JIMHEMHAs1 ckopocTh. [lepuoa u yactota oOpamieHus.



[HenTpocTpemMurenbHoe yCKOopeHue. HampaBieHwe CKOpOCTH NOpU ABHKEHUU T10
OKPYHOCTH.

Tema 2. /lunamuxa

ITepseiit 3akoH HeroTona. MHeprus. MHepuuaibHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuniun cynepnosunuu cui. Bropoi 3akoH HeroToHa niis
MaTepUaIbHOW TOUYKH. BsammopeirictBue Tten. Tperurd 3akoH HberotoHa s
MaTepUaIbHbIX TOYEK.

3aKOH BCEMUPHOI0 TsAroTeHus. Cua TSKECTH.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cuiia peakiyu onopai.

Tpenue. Bunbl Tpenust (1okosi, CKoJibkeHHs, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHUs CKOJNBKEHHsS] U cuia TpeHus mnokos. KosdduimeHnt tpenws.
Cuita cOnpOTUBIIEHUS IPU IBU>KEHUU TEJa B KUJKOCTH WIIU Ta3e.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

Tema 3. 3axkonvl coxpanenusn 6 mexanuke

NmMnynbc MarepuanbHOW TOYKM (Tella), CHUCTEMbl MaTepUalIbHBIX TOYEK.
Nmnynbe cwiibl U M3MEHEHHE HWMIYJbCAa TEJA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabota cunbl. MOIIHOCTD CHJIBI.

Kunetnueckass »Heprusi MarepuajbHOW TOYKU. TeopemMa 00 H3MEHEHUU
KMHETHUYECKON YHEPTUH.

[TorenunanbHas sHeprus. [loTeHmanpHas dHeprus ynpyro jaehopMUpOBaHHON
npy>kunbl. [loTeHnanpHas YHEPTUs Teaa BOJIM3U TOBEPXHOCTH 3eMITH.

3aK0H COXpaHEHMsI MEXaHWYECKON dHepruu. CBsA3b pabOThl CHIIBI C U3MEHEHUEM
MEXaHUYECKON SHEPTHUU.

AOGcomoTHO ympyras naedopmarus, aOCOMIOTHO ymnpyroe Hu  aOCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS.

Paznen 3. MosekyasipHas pu3uka 4 TEPpMOAHUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH U HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. [uddys3us. Xapakrep [OBMKEHHS U
B3aMMOJICHCTBUS YaCTHUILl BellecTBA. MOJENHN CTPOEHHUS Ta30B, KUIKOCTEU U TBEPABIX
Ted U OOBSICHEHHWE CBOWCTB BEIIECTBAa HA OCHOBE 3THX Mojelel. 3menenue oobema
TeJd TNpu HarpeBaHuu (oxjaxaeHuu). Macca u pasmepbl Mosekyn. KoaumdectBo
BemiecTBa. [locrosHnas ABoraspo.

TeruioBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana Temmepatyp
Llenbcus.

Mopnene uneanbsHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KHHETHYECKON
TEOpUH UACAIBHOrO0 Ta3a. AOconroTHas Temmeparypa Kak Mepa CpeaHeu
KMHETHYECKOW 3HEpruM TEIUIOBOTO JBHKEHMs dvacTtull rasa. lllkama temmeparyp
KenbBunHa. CBsA3b AaBJIECHHS HICATBHOIO Ta3a C KOHIEHTPALMEH MOJEKYJ1 U €ro
temneparypoil. l'azoBele 3akoHbl. YpaBHeHue MenneneeBa—Kmaneipona. 3akoH
Hanprona. M3omnpoueccsl B HICATBHOM Ta3e ¢ NOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHre U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

Tema 2. Ocnosvl mepmoouHaMuKu



Tepmonnnamuyeckas cucrema. BHYTpeHHssT DHEpPrus TEPMOIUHAMHYECKON
CUCTEMBI U cnocoObl €€ m3meHeHus. KommyecTBo Temnotsl U paborta. BHyTpeHH:s
DHEPIUsl OJJHOATOMHOI'O MEAIBHOTO ra3a. Buapl Terionepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHUE. Y AeNbHas TEINIOEMKOCTh BenlecTBa. KoJMuecTBO TEIIOTHI
IIPU TEIUIONEpeIaye.

[lepBblii 3aK0H TepMoauHAMUKH. [I[puMeHeHre epBOro 3aKOHa TEPMOJANHAMUKHU
K wusomnpoueccaMm. ['paduueckas wuHTepnperanus padboTel rasza. HampasieHHOCTb
TEIIonepeaauH.

Tema 3. Azpecamnvie cocmoanusn eeuecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. VcnapeHue u KumneHue. YienabHas TEeIuioTa
napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIIEPaTypbl KUIIEHUS OT JaBiieHUs. AOCOIIOTHAs U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO31yxa. HaceimeHusii nap.

[InaBieHne U KpucCTaUIM3auus. Y AenbHas TEILIOTA IJIaBICHHUS.

VYpaBHeHuE TEIIOBOTO OanaHca.

Paznen 4. JaekTpoanHammuka

Tema 1. Inekmpocmamuka

DIIeKTpr3alus Tel. DIEKTPUUYECKUN 3apsa. J(Ba BHAA SJIEKTPUUECKUX 3apsioB.
3aKOH COXpaHEHMsS DJJIEKTPUUECKOTrO 3apsAna. Bs3aumMopnelcTBue 3apsaoB. 3aKoH
Kynona. ToueuHslil 2JIEKTpUUECKUI 3apsi.

Onektpudeckoe mnojae. Hanpspk€HHOCTh  dnekTpuueckoro mnossa.  IIpuHuun
CYIEPIIO3ULIUN DIEKTPUUECKUX TTOJEN. JINHNM HANPS)KEHHOCTHU 3JIEKTPUUECKOTO TTOJIS.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.

PaGota cun snexrpocrarnueckoro moss. [lotenmuman. PasHOCTh MOTEHIMANIOB.
[ToTeHUMABHOCTh 3JIEKTPOCTATUYECKOTO TMOJsA. [IpOBOAHUKM W IUAJIEKTPUKHA B
ANEKTPOCTATUYECKOM MoJe. JuaieKTpruieckasl MpOHUIIAEMOCTh. JKBUMOTECHITUATbHBIE
MTOBEPXHOCTH 3aPSIKEHHOTO MTPOBOIHHKA.

OnekTpoéMkocTh. KoHIeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOTO KOHAEHCATOPA.

Tema 2. [locmoannwtii 31eKmpuiecKuil mok.

ONEeKTpUYECKU TOK. YCIOBHS CYLIECTBOBAaHUS DJIEKTPUYECKOIO  TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

DIEKTPUYECKOE  CONPOTHUBJIICHUE. Y ICIBHOE  CONPOTUBICHHUE  BEIIECTBA.
[TocnenoBaTenpHOE, TapajlieIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Hanpsbxenue. 3akon OMa 17151 ydacTKa LETH.

PaGora  snextpuyeckoro  Toka. 3akoH  Jxoyms—Jlennma.  MomHOCTB
ANEKTPUUYECKOTO TOKA.

DNEeKTPOJBIKYIAA CUJIAa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH
OmMa 117151 ToJTHOM (3aMKHYTOM ) 3eKTprudeckoit nenu. KopoTkoe 3amMmbikaHue.

DNEKTPUUECKUN TOK B TPOBOJHUKAX U MOIYIPOBOJHUKAX.

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUSA
IlocTosuusle MarHuThel. B3aummoaelcTBUE IOCTOSHHBIX MarHuToB. MarHuTHoOeE
noJjie. BekTop MarHMTHOM WHAYKUMH. [IpUHUIMN Cyneprno3uiMu MarHUTHBIX ITOJIEH.



Jlvaum wmarHuTHOM wuWHAyKuMH. KapTuHa JIWMHWKA MAarHUTHOM WHAYKLIWHU I1OJIA
MMOCTOSHHBIX MAarHWTOB, JUIMHHOTO MPSMOTO MPOBOJHHMKA U 3aMKHYTOI'O KOJBLIEBOTO
MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OJTHOPOAHOE MAarHUTHOE TOJIE.

Cuna AMnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJb U HampaBlieHUE. [BUKEHHUE 3apsKEHHON YaCTHIIbI B
OJIHOPOJIHOM MarHUTHOM IIOJIE.

SIBieHue 3neKTpOMarHuTHOM MHAYKIMU. [[OTOK BEKTOpa MarHUTHOW MHAYKIIVH.
DIIEKTPOABMKYIIAS CHJIa UHAYKIMH. 3aKOH 3JICKTPOMArHUTHON MHAYKUUKU Dapajes.
ITpaBuno Jlenua.

NHAYKTUBHOCTh.  SIBJIeHME  CaMOMHIYKIMU.  DJICKTPOJBIKYIIAs  CHJIa
CaMOMHAYKIMHU. DHEPTUS MATHUTHOTO TMOJISI KATYIIKUA C TOKOM.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMAZHUMHbIE KOJ1€0AHUA

KonebarenbHas cUCTEMA. CBoOonHbIE MEXaHUYECKUE KoJIeOaHusl.
['apmonnyeckue konebanus. Ilepumoxa, wacrora, amrumtyga u (asza KojaeOaHMil.
IIpyXvHHBIN MasgTHUK. MareMaTU4eCKUd MAsATHHUK. YpPaBHEHUE TapMOHUYECKUX
konebanuil. [IpeBpaiieHue 3HEPrUun MpU rapMOHUYECKUX KOJICOAHUSX.

Konebatenbupiii  koHTYyp. CBOOOJHBIE AJIEKTPOMAarHUTHbIE KojeOaHUS B
UACATBHOM KOJeOaTeNbHOM KOHType. AHAJIOTUA MEXIy MEXaHUYEeCKUMH U
3JIEKTPOMArHUTHBIMU KosieOaHusiMu. @opmyina TomcoHa. 3aKOH COXpaHEHUs! SHEPTrUu
B UJICAJILHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarolMX KojeOaHUsAX. BBIHyXJEHHbIE MeXaHUYECKUe
koseOanus. Pezonanc. BoiHy K eHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUS.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL

MexaHnnueckue BOJHBI, ycioBUs pacnpoctpaHeHus. Ilepuon. Ckopocts
pacrpocTpaHeHuss W JuiMHAa BOJHBL.  [lomepeuHble W IPOXOJIBHBIE  BOJIHBL.
HuTtepdepenims u udpaxiiys MEXaHUISCKAX BOJIH.

DJIEKTPOMATHUTHBIE BOJIHBL. YCJIOBHUSl H3JIyYEHHsI DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BexktopoB E, B, V B anexkrpomarHutHOi BojHEe. CKOPOCTBH
AIEKTPOMArHUTHBIX BOJIH.

Paszpnes 6. Onruka

Tema 1. 'eomempuueckan onmuka

[IpsmMonuHEHOE pacnpOCTpaHEHUE CBETAa B OAHOpPOAHOM cpexe. Jlyu cera.
To4yeyHbIll HICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs: cBeTa. llocTpoenume wuzoOpakeHU B
IJIOCKOM 3€pKalie.

IIpenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIl yroja mOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Cobuparomue u paccenBaroniue JuH3bl. ToHkas 1uH3a. DokycHOe paccTosHUE U
ONTHYECKas cuja TOHKOM JnuH3bl. [locTpoeHue wu3o00paxeHud B CcOOUpAIOIIUX U
paccenBaronX JUH3ax. DopMyia TOHKOU JIMH3BL. Y BEJIMYECHHUE, 1aBAEMOE JIMH30M.

Tema 2. Boanosaa onmuka



BonnoBas ontuka. Uatepdepenuus cBeta. KorepeHTHbIE UCTOUHUKU. Y CIOBUS
HaOII0JIEHUs] MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTUHE OT JBYX
cuH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. [udpakuronHas pemérka. YcioBue HaOIIOJECHUS TIaBHBIX
MaKCMMyMOB TIpU TIQJIEHUHM MOHOXPOMATHYECKOr0 CBeTa Ha JIU(PPAKIHOHHYIO
PELIETKY.

[Tonspuzanus ceera.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cBeta. LIBer.

Tema 3. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. Popmyna [lnanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOW. DHEPTrUs U
uMITysibCc GotoHa. CoBpeMeHHbIE MPEICTABICHUS O PUPOJIC CBETA.

OtkpeiTiie U uccienoBanue Gorodpdexra. OnbiTel A. I'. CroneroBa. 3akOHBI
dotorpdekra. YpaBHenue DiinmreiiHa 11 Gporoaddexra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

Tema 4. Inemenmsl meopuu omHocumeabHocmu IUHUWmMeENHa
[Toctynmarsl cHenuanbHOM TEOPUM OTHOCUTEIBHOCTH OJWHIITEHHA. [Ipumenenue
KBAHTOBOM (DM3UKH JUIsl aHAJIN3a U OOBSICHEHUS SBICHUNW MUKPOMHpA, MAKpOMHUpaA U
Meramupa, Y cinoBus (TpaHuLbl, 00J1aCTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.

Pa3znes 7. ATtomHas u sigepHas pusuka

Tema 1. Cmpoenue amoma

IImanerapHas Mogmens aroma. lloctynatel bopa. M3nydenue u morniouieHue
(GhOTOHOB MpH MEepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH Ha APYroi. Buabl crieKTpoB.
CrexTp ypoBHEH 3HEPTUH aTOMa BOJAOPO/A.

duznyeckne MPUHIUIIBI CIIEKTPAIIBHOTO aHaliu3a U paboThI Jla3epa

Tema 2. Cmpoenue amomnozo aopa

Hyxnonnas monens siapa ['efizenbepra—Banenko. 3apsn sapa. MaccoBoe 4ucio
anpa. M30Tonbl. 3aKOHBI COXPAaHEHUS 3apsiia, MaCCOBOTO YKCIIAa U SHEPTUU B SIICPHBIX

peaKIusX.
OTkpbITHE PaIMOaKTUBHOCTHU. EcrectBennas u HCKYCCTBEHHAasI
paguoakTuBHOCTh.  CBolicTBa  anbda-, Oera-, TramMma-usiydyeHus. BiusHue

PaZIMOAKTUBHOCTH HA KUBbIE OPraHU3MBbI.
Anbda-pacnag. DIEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amMa-uznydeHue.
3aKoH paJMOaKTUBHOIO pacnaja.

Paznen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTHS acTpoHOMHH. [IpukiiaHOE WU MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKAe 3BE3bI, IUIAHETHI, WX BUIUMOE
newxkenne. CoHeyHas cucTEMaA.

Connue. ConHeuHnass akTuBHOCTh. Mctounnk sHeprun ConHua u 3BE37. 3BE3NBL,
WX OCHOBHBIE XapaKTepUCTUKH. COBPEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U
sBoonMK COTHIA U 3BE31. DTalbl )KU3HU 3BE3I.



5.3. JlabopaTopHbIe padoThI

Tabnuua 3. Tematunka 1a00paTOPHBIX 3aHIATHI U UX TPYAOEMKOCTb

IHHopsaaxkoBelil HOMep TemaTnka 1a00paTOPHOrO 3aHATHS Tpynoem-
pasjeia. KOCTb B
yacax

1. ®usuka n MeToabl 1) N3ydyeHue u pacyeT MOTPEIIHOCTEN H3MEpEHus.

HAYYHOTO MMO3HAHUS O6paboTtka SKCIIEPUMEHTAIBHBIX JTAaHHBIX. 4
Odopmiienue otueTa 1o gadopaTopHoii padote

2. MexaHuka 1) U3mepeHne yCKOpeHus Tena Mpu PaBHOYCKOPEHHOM
IBIDKCHUU 2
2) NsyueHue ABWXKEHUSA Tela MO OKPYXKHOCTH TIOJ
JEHCTBUEM CUJI TSDKECTH M YIPYTOCTH 2
3) OmnpeneneHue KeCTKOCTH NMPYKUHbBI 2
4) OnpenencHue kodQPHUIIMEHTA TPEHUS CKOJIBKESHUS 2
5) CpaBHenue paboTbl CHJIBI C  HW3MEHEHHUE
MEXaHUYECKON YHEPTUU 2
6) U3ydyeHue 3akOHa COXpaHEHHUS MEXaHHYECKOMH
SHEPruM MpH ACUCTBUM Ha TEJNO CHUJ TSKECTH U
YIPYTOCTH 2
7) U3yueHue nBUKEHUS MIAPUKaA B BSI3KOM KUIKOCTH. 2

3. MonexynsipHas 1) Usmepenue yienpHOM TETUIOTHI IUIABJICHUS JIhJa 2

¢buzuka u 2) U3mepenue OTHOCUTEIHHON BIXKHOCTH BO3/1yXa 2

TEPMOJAVHAMUKA 3) OnsITHas npoBepka 3akoHa boitng-Mapuotra 2
4) Onpenenenre Macchl BO3yXa B KJIACCHON KOMHATe 2
5) Usmepenne yaenbHOM TETIIOEMKOCTH 2

4. DAeKTpoIMHAMUKA .

Tema 1. DnexTpocTaTka 1) U3mepenue 31eKTpoEMKOCTH KOHEHCATOpa 2

4. DAeKTpOIMHAMUKA 1) Onpenenenue I/IC u BHyTpEHHETO CONMPOTHUBIICHUS

Tema 2 ITocTrosiHHBII HMCTOYHMKA TOKA 2

ANEKTPUYECKUI TOK 2) IIpoBepka 3akoHa OMa 15 yyacTKa LenH 2

4. DeKTpoAMHAMHUKA 1) HaOmronmenwe MACUCTBUS MArHUTHOTO TIONS HA

Tema 3. MarauTHoe 1oJie|IPOBOJHUK C TOKOM )

U 3JIEKTPOMAarHUTHAs

WHIYKIIHS

5. Konebanus u Bonmasl  |1) OmpeneneHue yCKOpEHHUsT CBOOOTHOTO MAJCHHS C 5
MIOMOUIbI0 MATEMATHYECKOTO MasiTHUKA

6. OnTuka 1) Onpenenenue moka3aress MPEJIOMIICHUS CTEKIIa 2
2) OmnpeneneHue ONTHYECKON cHUIBI U (OKYCHOTO
paccTostHUsI COOMpArOIIeH JTUH3BI 2
3) OmnpeneneHue IJIMHBI BOJIHBI Jla3epa C MOMOIIBIO
IU(HPaAKITMOHHON PEIIETKH 2
4) HaGnroieHre AuCIepcuy CBeTa 2

7. AtomHas u sigepHas  |1) HaGmroneHnue nuHeidvyaToro cnekrpa 2

¢buzuka 2) UccnenoBanue TpekoB yacTull (1o ¢ororpadusim) 2




5.4. IlpakTHyecKkue 3aHATHUSA

Tabnuua 4. Tematrka NpaKTUYECKUX 3aHATUA U UX TPYIOEMKOCTb

IHHopsaaxkoBelil HOMep TemaTnka 1a00paTOPHOrO 3aHATHS Tpynoem-
pasjaeina. KOCTb B
yacax

1. dusznka 1 METOIBI

HAYYHOT'O TI03HAHUS - -

2. MexaHuka 1) OmnpeneneHne XapakTepUCTHK JBH)KEHUS (IIyTb,
CKOpOCTb,  YCKOpPEHHE) TIpU  PaBHOMEPHOM M
paBHONEPEMEHHOM  MPSMOJIMHEHHOM  JBU)KCHUH,
JBIKEHMS T€JIa 110 OKPY>KHOCTH 2
2) Pemenue 3amauy OUHAMHKU C HCIHOJIb30BAaHUEM
3aKOHOB Herorona pu TOPU30HTAJILHOM,
BEPTUKAIbHOM JBMKEHHMM, JBUKEHUM I10 HAKJIOHHOMN
IUIOCKOCTH, JBWKEHUU II0 OKPY>KHOCTH, JBHKEHUU
CBSI3aHHBIX TEIL. 3
3) Pemenue 3aa4 AUHAMUKU C IPUMEHEHUEM 3aKOHOB
COXpaHEHMsI UMITYJIbCA U DHEPIHH. 2

3. MonexkynspHas 1) Pacuer mapameTpoB HI€aJbHOTO ra3a ¢ MOMOILBIO

busuka n ypaBHeHuss MenaeneeBa-Knanelipona U  ra3oBbIX

TEPMOJUHAMHKA 3aKOHOB 2
2) IlpumeHeHue nepBoro Hayanaa TEPMOJAUHAMUKH JJIS
pacuera napaMeTpoB Tras3a B M30IpOIECcCax. 2
3). [lpumenenune ypaBHEHUs TEIUIOBOTO OajaHca. 1

4. DneKTpoIMHAMUKa 1) Pacdyer xapakTepUCTHUK 3JEKTPUYECKOTO OIS,

Tema 1. DnexTpocTaTuka |[IpUMEHEHHUE MPUHIIUIA CYNEPIIO3ULIUH TOJIEH. 2
2) PacueT XapakTepUCTHK IJIOCKOT0 KOHJIEHCAaTOpa 1

4. DneKTpoIMHAMUKa 1) Pacuer mnapamMeTpoB 5SIEKTPUYECKOM LENMU C

Tema 2 ITocTostHHBIN [IOCJIEZ0BATEIbHBI, MApPAJUICIBHBIM W CMELIAHHBIM

ANEKTPUYECKUI TOK COEUHEHHUE IPOBOAHUKOB 5

4. DeKTpoAMHAMHUKA 1) Pacuer xapakTEepUCTHK MAarHUTHOTO  TIOJIA,

Tema 3. MarauTHOe noJie|IpUMEHEHNE TPUHIIMIIA CYTIEPIIO3ULIUU TTOJIEH 3

Y 3JIEKTPOMArHUTHAs 2) Pacuer DOJIC wWHAYKIIMK W CaMOMHIYKIIUH,

WHAYKIHS MHAYKIMOHHOTO TOKA. 2

5. Konebanus u BoniHel  |1) Pacder xapakTepuCTHK KoJeOaHUN MPYKMHHOTO W
MaTEMaTHYECKOr0 MasiTHUKOB 1
2) Pacuer xapakTepuCTHK KOJIeOaHUH KOJIeOATEIbHOTO
KOHTypa 1

6. OnTuka 1) OnpeneneHue yrioB OTPaKEHUS U MPEIOMIICHUS,
IIPEJIEIbHOIO yTJa MOJIHOTO BHYTPEHHETO OTPAKEHUSI. 1
2) Ilpumenenue (opMysbl TOHKOM JMH3BI  JUIS
OTIPENICIICHUS] TIOJNIOKEHUSI HM300paKCHUSI TPEAMETOB.
[TocTpoenne n300pa>keHU B TOHKUX JIMH3aX. 2
3) Pacuer wuHTepdepeHIIMOHHON H TUDPAKITUOHHON
KApTUHBI. 1
4) IlpumeHeHue ypaBHEHUss OWHIITEWHa A
dotorddekra 1

7. AToMHaT | SEpHAT 1) IlpumeHeHHE 3aKOHOB COXpaHEHUs 3apina

(usiKa MacCOBOI0 YMCJIA IIPY 3aMUCH AINEPHBIX PEAKIIUM 1
2) IlpumeHeHne 3aKOHa paAMOAaKTUBHOIO pacnaja. 2




6. CamocrosiTesibHAst padoTa 00y4al0NUXCH M TEKYIIUI KOHTPOJIb UX
yCIIEBAEMOCTH
6.1. Llean camocTosATe 1LHOM PadOThI

®opMupoBaHUE CIIOCOOHOCTENW K CaMOCTOSITENIbHOMY MO3HAHUIO U O0YUYEHHUIO,
MOUCKY JIUTEpaTyphl, 0000IIEHNUIO, OPOPMIICHUIO W TPEACTABICHUIO MOJTYYECHHBIX
pE3ybTaTOB, UX KPUTHUUECKOMY aHAIIM3Y, TOUCKY HOBBIX U HEOPAMHAPHBIX PEIICHUH,
apryMEHTUPOBAHHOMY OTCTAaWBAHHUIO CBOUX MPEIIOKEHUN, YMEHHUHU MOATOTOBKHU
BBICTYIUICHUN U BEJICHUS TUCKYCCHUU.

6.2. Opranuszanus 1 coAepKaHUe CAMOCTOATEJIbHO padoThI

CamocTosiTenbHas paboTa 3aKIIOYAETCs B U3YYCHUH OTIEIBHBIX TEM Kypca o
3aJIaHUIO TIPEIO/IaBaTelsd 0 PEKOMEHYeMON UM Y4eOHOM TuTepaType, MOArOTOBKE K
BBITIOJIHEHUIO U 3aIlIUTE TAOOPATOPHBIX padOT, K TEKYIIEMY KOHTPOJIO YCIIE€BAEMOCTH,
K 3a4€Ty U 3K3aMEHY.

7. YueOHO-MeTOANYecKOe U HH(POPMAIIMOHHOE o0ecredeHHe TUCHUIIIMHBI
7.1. OcHOBHAas JUTEPATYpAa MO TUCHUILIHHE

1. Ilypemmea, H.C. ®wusuka. 10 «macc. ba3oBblii ypoBeHb: y4eOHHK/
H.C.Ilypeimesa, H.E. Baxeesckas, JI.A. UcaeB. — 3-e u3z., crep. — Mocksa : [Ipoda,
2015. = 271 c. — CepBep. — Tekcrt : snektponHbIil. — ISBN 978-5-358-15499-5. —
URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188451. — (ID=188451-0)

2. ®usuka. 11 xmacce. ba3oseiit yposens : yueOnuk/ H.C. [lypsimesa [u mp.]. —
Mockaa : [Ipoda, 2014. — Cepsep. — Tekcer : anekrponssiif. — ISBN 978-5-358-11723-
5. — URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/188450. — (ID=188450-
0).

7.2 JlonoJIHUTEJIbHAS JIUTEPATYPA MO JUCHHUILINHE

1. BacunseB, A.A. ®usuka. ba3oBwiii ypoBeHb: 10—11 kmacchel: yueOHUK IS
cpeaHero obmero oopasoBanus / A. A. Bacuiwes, B. E. ®enopos, JI. [I. Xpamos. 2-¢
u3n., ucnp. m pon. — Mocksa: M3marensctBo [Opant, 2025. — 211 c¢. —
(O6meodpazoBatenbublil 1K), — ISBN 978-5-534-16086-4. — TekcT :2JIEKTPOHHBIM
/I O6pazoBarenbHas miatdopma FOpaiit [calit]. — URL:https://urait.ru/bcode/568463
(mata obpamenus: 22.09.2025).

2. Mapon, E.A. OnopHble KOHCHEKTBHI U pa3HOypoBHEBbIE 3amanus. dOusnka.l0
kinacc/ E. A. Mapon. — Cankr-Iletepoypr: Buxropus mitoc, 2022. — 96 ¢. — ISBN
978-5-91673-022-7. — Tekct: snekTpoHHbli// LudpoBoit oOpazoBaTeNbHBIN pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/123775.html(nara
obparmenust: 22.09.2025). — Pexxum gocTymna: ajisi aBTOpU3UP. TOJIb30BaTeNeh

3. Yakak, A.A. ®wusuka s 10-11 kmaccoB yHHMBEPCUTETCKON (DHU3UKO-
MaTeMaTH4YeCKOW KOkl : yueOHoe mocodue/ A.A. Yakak, H.A. Manakos, B.JL.
bepaunckuii. — OpenOypr: OpeHOyprckuid ToOCyAapCTBEHHBIA  YHHBEPCHTET,
OBCACB, 2013. — 329 c. — Tekct: anekTpoHHblil// L{udpoBoil obOpa3oBaTenbHbIN



pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/30136.html (naTta
obpamenus: 22.09.2025). — Pexxum goctyna: juist aBTOPU3HP. TOJIb30BaTeNeh

4. Yakak, A.A. dusuka gna 10-11 kmaccoB YHHUBEPCUTETCKOW (PHU3UKO-
MaTEeMaTU4YeCKON MKOJbI: yueOHoe mocodue: [12+]/ A.A. Yakak, H.A. Manakos, B.JI.
bepaunckuii; OpeHOyprckuii rocyAapCTBEHHBI YHHBEPCUTET, Y HHUBEPCUTETCKAs
dusnko-maremaTuueckas Ikosa. — OpeHOypr: OpeHOyprckuil rocyaapCTBEHHbBIN
yHuBepcureT, 2013. — 329 c.: wmin. — Pexum Jgoctyma: mo IOANUCKE. —
URL:https://biblioclub.ru/index.php?page=book&1d=260738  (mata  oOpaieHus:
22.09.2025). — TekcT : 2JeKTPOHHBIMN.

5. Ky3bmuueBa, B.A. ®wusuka: CcOOpHUK 3aa4 1O KypCy CpEIHEro
npodecCHOHAIbHOTO 00pa3oBaHus: ydeOHO-MeToauueckoe mocodbme: [12+]/ B.A.
Ky3pmuuena; @enepanbHOE areHTCTBO MOPCKOT0 M PEYHOr0 TpaHcnopra, MOCKOBCKas
rocyJlapCTBEHHasi akKaJieMHsi BOJHOro TpaHcropta. — MockBa: Anpraup:MI'ABT,
2016. — 59 c¢: w1 — Pexum  jgocTyma: 1o  MOAMHUCKE.  —
URL:https://biblioclub.ru/index.php?page=book&1d=483848  (matra  oOpamieHus:
22.09.2025). — TekcT: 3MeKTPOHHBIH.

7.3. [IporpamMmmMHoe obecniedeHue Mo JAMCIUIIHHE

- OC "AnwsT OGpazoBanue" 8

- YueOHbiii komIuiekT nporpammuoro obecneuenuss KOMIIAC-3D v18 mus
IpernojiaBaresns

[Tporpammuoe obecneuenue KOMITAC-3D v18

- MoiitOduc CtanaapTHbIi

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- Merallpo,

- Office nyia noma u yueost 2013

- Tzip,

- «Koncynprant Imrocy

- «["apanT»

-OCPEZ OC

- 1C:IIpeanpusarue 8.

- 1O PIX.

7.4. Cieunaan3upoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CUCTEMBI,
3J1eKTPOHHO-0M0JINOTeYHbIe CHCTEMBbI, MPO()eCCHOHAIbHbIE MOPTAJIbI B
HNuTepHer
ObC un nuuen3nonnsie pecypebl TBI'TY pazmenieHs:

1. Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
2. DK TBI'TV: https://elib.tstu.tver.ru/MegaPro/Web
3. OBC "Jlann": https://e.lanbook.com/




4. ObC "YHuBepcurerckas 6mbamoTexa omimaiiH": https:// www.biblioclub.ru/

OBC «IPRBooksy: https://www.iprbookshop.ru/

6. DIeKTpOHHAas oOpazoBaresnbHas maTpopma "FOpaiit" (OBC
«¥Opaiity»): https://urait.ru/

7. Hayunas snekrponnas 6ubnunorexka eLIBRARY': https://elibrary.ru/

V)]

8. MarepuajibHO-TeXHUYECKOE 00ecevyeHue

VYyeOHast ayIuTOpus AJ1s IPOBEACHMS 3aHATHH JEKIIMOHHOTO TUIIA

- yueOHbIE CTOJIbI

- CTYJIbsl

- IOCKa

- MyJbTUMEAUIHOE 000pyT0BaHUE

- HabOpHI IEMOHCTPAIMOHHOTO 000PYI0BAHUS M YIEOHO-HATIIAIHBIX TOCOOUIA

KaOuner o001eo0pa3oBaTebHbIX OUCUUIUIMH JJIs HPOBEIEHUS MPAKTUYECKHX
3aHATUN, TPYNIOBBIX W HWHAWBHIYAIbHBIX KOHCYJIbTAllMi, TEKYLIETO KOHTPOJS U
IIPOMEKYTOUYHOU aTTECTALIUU

- y4eOHBbIE CTOJIBI

- CTyJbs

- UHTEPaKTUBHAs JTOCKa

- MyJIbTUMEUITHOE 000pyA0BaHNE

- HaOOPBI AEMOHCTPALMOHHOIO 000PYAOBaHUS U YUEOHO-HATJISAHBIX TOCOOUI

JlaGoparopus (HpU3MKHU 1715 TPOBEACHUS Ja0OPATOPHBIX 3aHATUN

- y4eOHBIE CTOJIBI

- CTYyJIbsl

- MyJbTUMEAUIHOE 000pyT0BaHUE

- IEPCOHAIbHBIE KOMIIBIOTEPHI;

-JIEMOHCTPAIIMOHHBIN CTOJ; HArJSIAHbIE TOCOOUS (KOMILJIEKTHI Y4eOHBIX TaOJIHIL,
IUTaKaThl); AEMOHCTPAallMOHHOE 000pyaoBaHue (0OIIero Ha3HAYCHUS U TEeMAaTUYECKUE
HaOopbl); JabopaTopHOoe oOOpyAoBaHHE (OOIIET0 Ha3HAUYEHUS U TEMAaTUYECKUE
HaOOPBI); cTaTUYECKUE, TMHAMHYECKHE, IEMOHCTPAMOHHBIE W Pa3daTOYHBIE MOCIIH;
aMIepMeTp JIEMOHCTPAIIMOHHBIA LU(POBOI; aMIiepMeTp J1adOpaTOPHBINA; BOJIBTMETP
71a00paTOPHBI; BOJBTMETP ACMOHCTPALMOHHBIA IU(PPOBOI; HCTOYHMK TMHTAHUS
JNEMOHCTPALlMOHHBIM;  MCTOYHUK  NUTaHWsS  JAOOPATOPHBIN;  KOMIUIEKT  AJis
JEMOHCTpAallMM TPEBpAICHUN CBETOBOM SHEPruu; KOMIUIEKT JIaDOpaTOpPHBIA IO
JJIEKTPOJIMHAMUKE; KOMIUIEKT INpoBOAOB coeauHuTenbHbiX KIIC-6; xommiext nmis
U3Yy4EHHUS MOJyIPOBOIHUKOB (IUO/BI);

[TomereHue 1151 OpraHu3alyy CaMOCTOSTENIbHOM U BOCIUTATEIbHOM paboThI:

- y4eOHBIE CTOJIBI

- CTYyJIbsl

- MyJIbTUMEUITHOE 000py0BaHNE

- TIEPCOHAJIbHBIE KOMIIBIOTEPHl C KOMILUIEKTaMHU JIMLIEH3UOHHOTO MPOrpPaMMHOTO
o0ecrniedeHus, TOJKIIOYEHBI K ceth HHTepHer, o0ecredeHbl JOCTYIIOM B
AIEKTPOHHYIO0 HH(POPMAIMOHHO-00Pa30BaTEIBHYIO CpEy By3a

AnanTtupoBaHHBIA KaOWHET TSI MEXIUCIUIUTMHAPHONW MOATOTOBKH WHBAJIHIOB U
JIMII ¢ OTPAaHUYEHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI



- CTIeMATTM3UPOBAaHHAS MeOeTTh

- MyJIbTUMEUIHOE 000pyA0BaHHE

- TEXHUYCCKHE CPEICTBA O0yUCHHUS

- CJIANA-TIPOEKTOPBI,

- DJICKTPOHHBIC JJOCKU C TEXHOJIOTUEH JIa3€PHOTO0 CKaHUPOBAHHMSI

- KOMIUIEKThl y4e€OHO-HArJISAHBIX MOCOOMNA M JIEMOHCTPAIMOHHOr0, MaTepuana
aJIalTUPOBAHBI TIOJT 0COOEHHOCTH BOCTIPUATHS

- OecmpoBOJHbIE JWHAMHYECKHE TMEepeJaTUYMKh C MHUHUATIOPHBIM METIUYHBIM
MUKPOGOHOM JIJIs1 JIUI] C HAPYIICHUSIMH CITyXa.

- MPUEMHUKH, COBMECTHMbBIC CO BCEMHU TUTIAMU CIIYXOBBIX allapaTosB.

- BUJICOYBEJIMYUTENH, AUCIICH, KIIABUATYPAa,

npuHTEepbl bpaiins, cnenuanbHble MBIIIKK, HAYITHUKH, aJalTHPOBAHHBIC IS

WHBAJIUJIOB

- DJIEKTPOHHBIC YIEOHO-METOINIECKUE KOMIUIEKCHI

- TIEPCOHAJIbHBIE KOMIBIOTEPHl ¢ KOMIUIEKTAMH JIUIIEH3MOHHOTO TPOrPaMMHOTO
oOecrieueHus, TOJIKIIOYECHBI K ceTh VHTepHeT, oOecrieueHbl JTOCTYIIOM B
AIEKTPOHHYIO0 HH(POPMAIMOHHO-00Pa30BaTEIBHYIO Cpey By3a

- DJIEKTPOHHO-OMONMMOTEYHBIE CHUCTEMBI, OHJIANH-KYpPCHI, aJanTHPOBAHHBIC [IJIS
nosas3oBareneit ¢ OB3

9. OueHOYHBIE CPEACTBA JJIsl MPOBEIeHUsI MPOMEKYTOUHON aTTeCTANNH

9.1. OleHOYHBIE CPEACTBA JJIA NPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUM B
¢popme 3x3amena

1. ®onnbl oreHoUHBIX cpeAcTB (nanee — @OC) npenHasHAYCHBI A1 KOHTPOJIS
U OILEHKUM O00pa3oBaTENbHBIX JOCTUKEHUU CTYJIEHTOB, OCBOMBIIUX MPOTpaMMy
yaeOHOU aucturuHbl «MHbOpMaTHKaY.

®opmMON arTecTallui MO AUCHMIUIMHE SBISAETCA 3K3aMeH. MTorom sk3ameHa
ABJIETCS OLIEHKA 3HAHUU U YMEHUI 00ydaromerocs no naTu0auibHON HIKaJe.

Uucno 6uneroB aiis 3x3amena — 20. Yuciio BonpocoB (3aganuii) B omiere — 3 (2
BOIIPOCA JUIsl KATETOPUU «3HATh» U 1 BONPOC ISl KATETOPUU «YMETHY).

[IponomxkUTEeNnbHOCTD K3aMeHa — 45 MUHYT.

3. Kputepuu o11eHKH 3a YK3aMEH:

JUTSL KATETOPUU «3HATHY:

BBIIIIE 0A30BOro — 2;

0a30BBIA — 1;

HIKe 6a3oBoro — 0;

KPUTEPUH OLICHKHU U €€ 3HAUCHUE ISl KATETOPUU «YMETh:

orcyTcTBHE yMeHus — () Ga;

HaJIM4ue yMeHus — 2 daa.

Kpurepuu uTOroBoii OlieHKH 3a IK3aMeH:
«OTJINYHOY» — IPU CyMMe OaiioB 5 wiu 6;
«XOpOILI0» — IPU CyMMe 0aJUIoB 4;
«yAOBJIETBOPUTEIILHO» — IIPU CyMMe 0aJuioB 3;



«HEYIOBJIETBOPUTEIHbHO» — MpU cyMMme 6amios 0, 1 wnu 2.

4. Bup 3x3aMeHa — IMCbMEHHBIM.

5. baza 3aganuii, npeapsaBisgemMasl 00ydarliemMy Ha d9K3aMEHeE:

1 cemecmp

1. Yro Takoe Mexanudyeckoe JaBmwkeHue? Yto mnpencraBisOT cobOoi
XapaKTEepPUCTUKU JIBWKCHUS: TpPACKTOPUHU, TNE€pPEMEIICHHE, CKOpPOCTh (CpemHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTh) U YCKOPEHHE MaTepUaIbHOU TOUKHU?

2. B uyeM 3akiroyaercs OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
ChopmynupyiiTe MpUHIUIT OTHOCUTENBbHOCTH [amwmies. 3anumure mpeoOdpa3zoBaHUs
["anuiest 1 CKOPOCTU U MEPEMEIICHUSI.

3. UeM oTauyaroTcsi pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHEHHOE
nemwkenne? Kak HaWTH 1yTh, CKOPOCTh M YCKOPEHHUE IMIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBM)KEHUU MAaTEPUAIBHOU TOUKH?

4. Kakoe aBM)XeHHE Ha3bIBaeTCsi CBOOOMHBIM majneHueM? Kak HalTH myTh,
CKOPOCTh U YCKOpPEHHUE MPU CBOOOHOM MaJCHUN MaTepUAIbHOU TOUKU?

5. JIBmkeHue mMaTepruallbHOM TOYKH II0 OKPYKHOCTU C IIOCTOSHHOM I10 MOAYJIIO
CKOpPOCTBhI0. UTO Takoe yriioBas CKOPOCTb, JIMHEHHAs CKOPOCTh, MEPUOJ U YacToTa
oOpalleHusi MaTepuaIbHOM TOYKM TpHU JBIKEHHH MO OKpykHocTu? Kak HalTh
LEHTPOCTPEMUTEIBHOE YCKOPEHNE MaTepualibHOW ToUKH? Kak HampaBieHbl CKOPOCTh
Y YCKOPEHHUE TeJa MPU ABUKEHUH IO OKPYKHOCTH?

6. Chopmynupyiite mepBblii 3akoH HproroHa. B dem 3akimrodaercs sBICHHE
uHepuun? UTo Takoe nHepUUaIbHasl CUCTEMA OTCUYETA?

7. Chopmynupyiite BTopoit 3akoH HproTOHa U1 MaTepHanbHON Touku? B dem
3aKJI0YAETCs IPUHIUIT CYyNEepno3ulvu cui? UTo Takoe paBHOJICUCTBYIOIIAS CHJia?

8. Cdopmynupyiite Tpetnii 3akoH HBIOTOHA mJIs MaTEepPUAIBHBIX TOYEK.
[IpuBenuTe npuMepsl B3aUMOACHCTBUS TEL.

9. Chopmynupyiite 3aKOH BCEMUPHOTO TATOTeHUs. UTO Takoe cuiia TSKECTH, KaK
HaWTH €€ BEJIMYMHY U HamnpaBjieHue?

10.Yto Takoe cwiia ymnpyroctu, Kak HaTH €€ BeIMYMHY U HampasieHue? Yem
OTJINYAIOTCS CUJIa PEAKIIMU OTIOPHI U Bec Tea?

11. Yro Takoe cuia TpeHHs, KaK HAWTU €€ BEJIMYMHY WU HampasieHue? Yem
OTJINYAKOTCSL CHJIA TPEHUS CKOJIBKEHUS M Cujla TpeHHs Mokod? OT 4Yero 3aBUCHUT
kodduimenT tpenua? UTo Takoe cuia CONMPOTUBJICHUS NTpPH JIBIXKCHHHM Tejla B
JKUIKOCTH W rase?

12. YUto Ha3bIBaIOT aOCOIOTHO TBEP/IBIM TeJIOM? 3allUIINUTE YCIOBUS PAaBHOBECHS
TaKoro Tena.

13. Yro Takoe MMIyJIbC MaTepuaibHOW TOYkW (Tena)? Kak cBsi3aHBI MMITYIIBC
CWJIBI M I3MEHEHHE UMITyJIbca Tena. ChopMynupyHTe 3aKOH COXPaHCHUS UMITYJIbCA.

14. Yo Takoe paboTa cuiIbl M Kak ee¢ HaiTu? Kak HalTH MOITHOCTh CUJIBI?

15. YUto Ttakoe sHeprus tena? Kakue BUIbI MEXaHUUYECKOU HEPTrUM BbI 3HAETE?
[IpuBenute QopMynbl ans  kaxzaoro Bujpa dsHepruu. ChopMmyaupyidTe 3aKoH
COXpaHEHHSI MEXaHUYECKOUN YHEPTUH.



16. Uro Takoe abcomoTHO ympyras naedopmarua? 3anmumTe 3aKOHBI
COXpaHEHHUS HUMIyJbCa M OJHEPruu Uil aOCOJMIOTHO YHOPYroro M aOCOJIOTHO
HEYNPYroro CTOJIKHOBEHUS TeN.

17. CdopmynupyiiTe OCHOBHBIE TMOJOXEHUS MOJICKYISIPHO-KUHETUUECKOMN
teopun. KakoBo X ombITHOe oOocHOBaHMe? UTO Takoe OpOYHOBCKOE JBHKEHHE,
muhdy3usa? UeM oTIMYaAIOTCS MOJEIHM CTPOCHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEI?

18.  Ilepeunciure  OCHOBHBIE  XapaKTEPUCTHUKUA  OTIEIbHBIX  MOJEKYJ
(MUKpomapaMeTphsl) U BelllecTBa B IeioM (MakpornapameTpbl). Kak cBsi3aHbl 3TH
XapakTepucTuku  Mexay  coboi?  Cdhopmynupyiite  OCHOBHOE  YpaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU HIealbHOro ra3a. KakoBa CBsI3b JaBJICHHS
WJICaJIbHOTO Ta3a ¢ KOHIEHTPAMENd MOJIEKYJI U €r0 TEMIIEPATYPO.

19. Yto Takoe wuIeaJLHBIM Ta3? 3amuIIuTe YpaBaenne MeHeneeBa—
Knanelipona. CdopmynupyiTe Tra3oBble 3aKOHBI JUJISl U30IPOLIECCOB B HACATBHOM
raze. 300pasute rpaduku ©30T€pMbl, H30XOPHI H U300apHhI.

20. Yto Takoe BHYTPEHHSS 3HEpPrusi TEPMOJUMHAMUYECKOM cuctembl? Kakumu
croco0aMu MOYKHO M3MEHUTh BHYTPEHHIOIO sHepruio tena? Kak HallTH BHYTPEHHIOHO
HHEPrUI0 OJHOATOMHOTO UEAIbHOIO raza?

21. Kak HailTh KOJIMYECTBO TEIJIOTHI NMpH Temionepeaade? YTo Takoe yaelnbHas
TEIIOEMKOCTh  BemecTBa? Yro Takoe paboTa ras3a, paboTa BHEIIHMX CHJI,
coBepiieHHas Haja razom? Kak onu cBsa3anbl? Kak HaiiTh paboTy raza Ha rpaduke?

22. Cdhopmynupyite HepBbIH 3aKOH TepMOAWHAMHKU. Kak W3MEHUTCS 3TOT
3aKOH MPU MPUMEHEHUU K Pa3IMYHbIM u3ompoieccam? UTto Takoe annabaTHUYecKuid
npoiecc?

23. HazoBuTe mnepexolbl ra3a M3 OJHOTO arperaTHOro COCTOSIHUSL B Jpyroe?
Kakue nepexoabl IpOUCXOIAT C IMOIJIOLICHUEM, a Kakhe ¢ BbiaesneHueM temina? Yro
Takoe yJenbHasg TeIUIoTa MnapooOpa3oBaHus, IUIaBieHUE? 3anuIINTE YpPaBHEHUE
TEIUIOBOTO OajaHca.

24. B 4eMm 3akiro4aeTcs MpoIecc MCHapeHHs KXUAKOCTU? YUem 3TOT mporiece
OTJIMYAEeTCd OT Tmpouecca kuneHuss? YUTo Takoe HachleHHBIM map? YUrto Takoe
a0COJIIOTHAsA U OTHOCHUTEIbHAS BIIAXKHOCTh BO3yXa?

25. Yro takoe snexrpudueckuid 3apsan? Kakne BUIBI SJIEKTPUYECKHUX 3aPSI0B BbI
3naere?  CdopmynupyiiTe  3aKOH  COXpaHEHHsI  DJIEKTPUYECKOro  3apsja.
Chopmynupyiite 3akon Kynona. [ kakux 3apsoB MOXHO TPUMEHSTH 3aKOH
Kynona?

26. UYro Takoe »suekrpuueckoe mnose? UYUTto Takoe HaANpPSKEHHOCTH
ANEKTPUUYECKOro NoJist? B ueM 3akiiodyaeTcsi IPUHLINI CYTIEPIIO3UIUN JIEKTPUUECKUX
noneil? UTo Takoe JWMHUM HaNpsKEHHOCTH 3iekTpuueckoro mnoins? Kakoe moine
Ha3bIBAETCS OJHOPOIHBIM?

27. Uto Takoe MOTEHIMaN 3JIEKTPUUECKOTO MOJif, Pa3HOCTh MmoTeHnuanoB? Kak
HaliTH paboTy cuil 3JeKTpocTaTudeckoro mnonus? Uro Takoe SKBUIOTEHIUATbHBIC
auHUU?

28. Kak BenyT ce0s MPOBOJIHUKH U TUAJIEKTPUKH B 3JIEKTpOCTaTHUECKOM noje? B
YeM 3aKJIF0YalOTCs SIBJICHUS AJIEKTPU3aLMU TPOBOJHUKA U MOISPU3ALUU JUJIEKTPUKA?

29. Yro Takoe konaeHcarop? Kak HaWTH dIEKTPOEMKOCTh IUIOCKOTO
KoHJIeHcaTopa? Kak HallTH SHEPTHIO 3apsHKEHHOTO KOHIEHcaTopa?



30. Kak paccuutatrh 3J€KTPOEMKOCTh U SHEPIrUIo 0aTaper KOHJIEHCATOPOB?

2 cemecmp

. Yro Takoe osnekTpuueckuil TOK? IlpM Kakux yCIOBHSX CYLIECTBYET
aneKkTpuyeckul Tok? Yro Takoe cwia Toka? UTO Takoe AIEKTPUUYECKOE
CONPOTHUBIIEHUE U OT YETO OHO 3aBUCUT?

2. Chopmynupyiite 3akoH Oma JJIs ydacTKa IeNu. 3anuiuTe 3akoH Oma s
MOCJIEA0BATENBHOTO U MApaJUIEIbBHOTO COEAMHEHNS IPOBOJHUKOB.

3. Kak naiitu paboty anekrpuyeckoro toka? Chopmynupyite 3akoH J[xoyms—
Jlenna. Kak HaliTH MOIIIHOCTH 3JIEKTPUYECKOTO TOKa?

4. Kakue MCTOYHUKHM TOCTOSIHHOTO TOKa Bbl 3Haere? Kakue xapakTepucTUKU
ucTOYHMKA Toka BbI 3Haetre? Cdopmynupyiite 3akoH Oma A MOTHON (3aMKHYTOM)
ANEKTpUYECKOo 1enu. B  KakoM ciaydae BO3HUKAET KOPOTKOE 3aMbIKaHHE
ANEKTPUYECKON 1enu?

5. Kakumu HOcUTENSIMU 3apsiia 00pa3yercs SIEKTPUUECKUNA TOK B MPOBOJHUKAX
u  nonynpoBoaHukax?  Kak  3aBUCHUT  CONPOTHBJICHHWE  MPOBOJHUKOB U
MOJTYTIPOBOHUKOB OT TeMIIEpaTyphl?

6. Uto Takoe maruuTHOE noJie? Kakne NCTOUYHUKH MOSIBICHHUS MArHUTHOTO TOJIS
BbI 3HaeTe? YUTo Takoe BEKTOp MarHUTHOM MHAYKUIHMH? B yeM 3aKiIro4aeTcs MPUHIIUI
CYyHEPHO3ULIUA MAaTHUTHBIX MOJEH?

7. UTto Takoe CWIOBBIE JUHUM MarHuTHoro noss? Kak HaliTw HampaBieHUE
cwioBbIX TuHUNA? Kak OyaeT BRIMISACTh KAapTHHA CUJIOBBIX JIMHUM MAarHUTHOTO TOJIS
MOCTOSIHHBIX MarHuTOB, JIMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIEBOTO
MIPOBOJHUKA, KATYIIKU C TOKOM?

8. Kak HaliTH Momynp M HampaBi€HHUE CWIbl AMIiepa, JIEUCTBYIOLIEH Ha
MPOBOJAHUK C TOKOM B MarHuUTHO mosie? Ilpu Kakux ycIOBUAX MArHUTHOE TIOJIE HE
Oyner nedcTBoBaTh Ha MpoBOAHMK? Kak OyayT B3aMMOAEHCTBOBATH JIBa HPSIMBIX
MPOBO/IA, O KOTOPHIM TOKU TEKYT B OJIHOM HAMPABJICHUU U B PA3HBIX HAMPABICHUAX ?

9. Kak HaiiTu Monmynp W HampaBieHHe cwibl JIopeHna, OeHCTBYIOIIEHM Ha
3apSHDKEHHYIO YacTHILy, JABUXKYIIYIOCS B MarHUTHOM Tone? [lo kakum TpaeKTopusim
MOXET JBUTAThCS YacTHUIIA B MATHUTHOM M0Jie?

10. Uro Takoe MOTOK BEKTOpa MarHUTHOM HHAYKUMHA? B ueMm 3akmrouaercs
ABJICHUE DJICKTPOMAarHUTHOM HMHAYKIuU? Kak HaWTH 5SJIEKTPOABUKYIIYIO CHILY
WHIYKIHH, OT YEro oHa 3aBUCHT? J{J1s yero ciryxuT npasuiio JleHna?

11. B 4em 3akirouaercs aBiaeHue camouHaykiuu? Kak  HaiiTh
ANEKTPOABMKYIIYIO CHIIy CaMOMHIAYKUIHMH, OT 4Yero oHa 3aBucuUT? Yto Takoe
MHIYKTUBHOCThH? Kak HaliTH 3HEPTrUi0 MarHUTHOTO MOJIsL KATYIIKU ¢ TOKOM?

12. Yro Takoe komneOaTenbHass cuctemMa (MaaTtHuk)? IllpuBegure mnpuMepbl
MasTHUKOB. UTO Takoe MepHo/l, 4acToTa, aMIIuTy1a u ¢aza konebanuit? OT yero oHu
3aBUCAT? 3aluIIUTE YpaBHEHHE TrapMOHUYECKHX KoieOanui. Kakue mnpeBpaiieHus
SHEPIUU MPOUCXOIAT MPU CBOOOJHBIX TAPMOHMUYECKUX KOJEOAHUAX MEXaHUUECKOM
CUCTEMBI?

13. Uro Takoe koiebaTenbHbI KOHTYp? B dem 3akirodarorcsi CBOOOHBIC
AIIEKTPOMArHUTHBIE KOJEOaHUs B WJeadbHOM KojeOaTelbHOM KOHType? YUTo Takoe
NepuoJl, 4YacTora, aMImuTyna u @asza konebanui? OT 4Yero OHU 3aBUCAT B



KojebarenbHOM KOHType? Kakue mpeBpaiieHus dHEPrud MPOUCXOIAT B UACATHBHOM
K0J1e0aTeTbHOM KOHTYpe?

14. Kakue kosieOaHMsi  HaA3bIBAIOTCSI  COOCTBEHHBIMH,  3aTyXalOIIUMH,
BBIHY)KJICHHBIMU? B ueMm 3akirouaercs sBieHue pe3oHaHca? UTo Takoe pe3oHaHCHasd
yactoTa?

15. Yro Takoe mexaHm4yeckue BOJIHBbI? KakoBBI yCIIOBUSI UX PACHpPOCTPAHECHUS?
Kak cBg3aHbI epHoOJ, CKOPOCTh PACIIPOCTPAHEHUS U JIMHA BOJHBI? YeM oTauyaroTcs
MONIEPEYHBIE U MPOJOJIbHBIE BOJIHBI?

16. Uto Takoe »IEKTpOMArHUTHbIE BOJHBI? KakoBbl yCHOBUS H3Iy4YCHHS
AJIEKTPOMArHUTHBIX BOH? Kak oOpueHTHpOBaHbI APYr OTHOCHUTENBHO JApyra BEKTOpa
E, B, V B anekTpoMarauTHO# BosiHe? OT 4€ro 3aBUCUT CKOPOCTh 3JIEKTPOMArHUTHBIX
BoJH? Kak cBsi3aHbl 4acTOTa, CKOPOCTH PACIIPOCTPAHEHUS U JYTMHA BOJIHBI?

17. Kak pacnpocTtpansiercsi cBeta B omHOpomHoi cpene? Cdopmynupyiite
3aKOHBI OTPaXXEHUs CBETa U MpeaomieHue cBera. YTo Takoe abCONIOTHBIN MOKa3aTelb
npejomiieHuss cpeabl? B dem 3akiroyaercs  SIBIEHUE IIOJTHOTO BHYTPEHHETO
orpaxkenus? [Ipu kakoM yCJIOBUU OHO BO3HUKAET?

18. Uro Takoe nuH3a? Kakue BHUABI JIUH3 Bbl 3HACTE U YEM OHMU OTIMYAIOTCS?
Yto Takoe (HOKYCHOE PacCTOSHUE W ONTHYECKas CUjia TOHKOW JMH3BI? OT 4ero oHu
3aBucaT? Kakue nmydm HCHONB3YIOTCS UIsi TOCTPOEHUsT M300pakeHUil B JMH3aX?
3anumuTe GOpMyITy TOHKOU JTMH3bI, (OPMYITY YBEIUUYECHHUS, 1aBA€MOTO JINH30M.

19. B uyem 3akimouaercs sBieHHe uHTepdepeHIMu cBeta? YTo Takoe
KorepeHTHble ncTouHnku? [IpuBenuTe mpumepsl Takux UCTOYHUKOB. Chopmynupyiite
yCJIOBHSI HAOJIOIEHNUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIITMOHHON KapTUHE OT
JIBYX CUH(Aa3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

20. B uem 3akimouaercs sinenue nudpakius ceera? Uro takoe audpakinoHHas
pemérka? Jljisi 4ero oHa MCMoOJNb3yeTcsi? 3aluIlUTe YCIOBHUE HAOJIOJCHUS TJIaBHBIX
MakKCUMyMOB TIpH TMAaJeHUA MOHOXPOMATHYECKOTO CBeTa Ha JIU(PAKIMOHHYIO
PELIETKY.

21. B 4em 3akirouaeTcs SBICHWE MoJsApu3anuu cBera? I'ne w muda 4dero
UCIIOJIB3YIOT MOJSPU30BaHHbBIN cBeT? B uem 3akiiroyaeTcs sIBJICHUE JUCIIEPCUU CBETa?
Jnst yero MoxeT OBITh UCIIOJIb30BaHa AUCTIEPCUOHHAS pu3a’?

22. B uem 3akmouaercs sBieHue Qororddekra? Ilepeuncnure OCHOBHbBIE
3aKOHOMEpHOCTH  (oTodddekra. anumure  ypaBHEHHUE  DUHIUTEHHA  AJA
dbotoaddexra.

23. Urto mpeacraBiseT coOOM CBET C TOYKH 3pEHHUS COBpPeMEHHOU Teopuu? UTto
takoe (oToHbI? YeMy paBHBI SHEPTHs K UMITYJILC (hOTOHA?

24. CdopmynupyiTe TMOCTydaThl CHEIHUATBHOM TEOPUH OTHOCHUTEIHLHOCTH
OvinmTeriHa. KakoBbl ycnoBusi (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB JIJIs1 00EKTOB MUKPOMHUPA, MAKPOMHPA U METaMupa.

25. Onumure IUIAaHETapHYI0 MoAenb cTpoeHus aroma. Cdopmynupyiite
noctynatel bopa. Uto mpeacTaBisitoT co0Oil aTOMHBIE CHEKTPbl U IS YEro OHU
MCTOJIb3YIOTCA?

26. N3 kakux 4acTUl COCTOMT aTOMHOE sipo? Kak HaliTu 3apsia u maccy sjapa?
Uto Takoe U30TOMbI?



27. Yrto mnpexacraBisier co0oil simepHas peakuusa? Kakue 3aKOHBI JTOJDKHBI
BBITIOTHATHCS PU MPOTEKAHUU SAJIEPHBIX PEAKIUNA?

28. B ueM 3akimo4arOTCA SABJEHUS €CTECTBEHHOM M HMCKYCCTBEHHOU
paguoakTuBHOCTU? Kakue BBl paJIMOAKTUBHBIX M3yYCHUN Bbl 3HAETE U KAKOBBI
CBOMCTBa 3TUX u3NydeHuH? UTo mpencraBisior coboil anbda-, Oera- U ramma-
qyacTUIlbl? 3aUIINTE 3aKOH PAIMOAKTUBHOTO pacIiajia.

29. Yem oTaMyaroTCs IUIAHETHI, 3BE3/bI, co3Be3nusa? Kakue eie HeOecHble Tena
Bbl 3Haere? I[lpuBemute mnpumepsl Kaxaoro Bujaa HeOecHbIXx Ten. Ilepeunciure
r1aHeThl COJTHEYHOW CHCTEMBI.

30. KakoB wucrounuk sHeprun ConnHuna u 3BE3n? Ilepeuncnure OCHOBHBIE
XapaKTEepUCTHUKU 3Be3[. [lepeuncnure ararbl >KM3HU 3BE3 .

9.2. OnleHOYHBIE CPEACTBA AJIA MPOBeAEHUS MPOMEKYTOUYHOM aTTecTALUM B
¢opme 3auera

Y4eOHbIM IJIaHOM 3a4eT MO JUCHUIUIMHE HE TIPETYCMOTPEH.

9.3. OueHoYHbIE CPEeACTBA ISl POBEACHUS IPOMEKYTOYHOM ATTECTALUM B
(¢opme KypcoBoii padoThl U KYpCOBO#i IPOEKT

Y4yeOHBIM TUTAaHOM  KypcoBasi paboTa (IIPOEKT) MO JAWCIHUIUIMHE He
IPETyCMOTPEHBI.

10. MeToau4eckne peKOMEHAAIMH 110 OPraHU3ANMH U3YYCHUS JUCHUIIIMHBI

OOyuwaromuecs mnepel HadajloM HW3Y4YEHUs JHCLMIUIMHBI O3HAKOMIIEHBI C
CHUCTeMaMHU OaJTTbHO-PEUTUHIOBON OIIEHKH, KOTOPbIE OIMyOJIUKOBAHbI U Pa3MEIICHbI Ha
caiiTe By3a Win Kapeapsbl.

B ydeOHOM mpoliecC pPEKOMEHAYETCS BHEAPEHHE CYOBEKT-CYOBEKTHOM
NeJaroruyeckol TeXHOJOTHH, TPU KOTOPOW B PACIHMCAHUM KaXKJO0r0 MPernojaBaTesns
oTpeJeNsieTcs] BpeMsl KOHCYJIbTAIMM CTYy/J€HTOB IO 3aKPEIVICHHOMY 3a HUM MOJYJIIO
JUCIUTUTUHBI.

OOyuaroiuecs, U3y4aroniue JUCHUILIMHY, 00ecreueHbl Yy4eOHUKaMu, yueOHO-
METOJMYECKUM KOMIUIEKCOM I10 JHMCLUMIUIMHE, BKJIIOYas METOAMYECKHE YKa3aHUs K
BBITMIOJTHEHHIO BCEX BUJIOB CAMOCTOATEIBHON PaOOTHI.

11. BHeceHne n3MeHeHMIl U TOMOJHEHUA B PA004yI0 MPOrpaMmy AUCHUILIAHBI
Conepxanue paboyux TpOrpaMM JUCHUIUIMH  €XKEroJHO  OOHOBIISICTCS
MPOTOKOJIAMH 3acefaHui Kadeapsl o yTBepxkaeHHOU «llonoxkeHnemM O CTPyKType,
coaepkaHuM U opopmieHUM padoUYMX MPOTrpaMM IMCIUIUIMH IO 00pa3oBaTeIbHBIM
nporpammam, cootBercTBytomuM PI'OC CIIO ¢ yderom mnpodeccuoHaIbHBIX
CTaHJapTOB» dopme.



denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEILHOE YUPEKICHHE

BBICHICTO O6pa3OBaHI/I5{

«TBepckoil rocy1apCcTBEeHHbIH TEXHUYECKHMH YHUBEPCUTET)

IS IPOTPaMM MOJITOTOBKU CHEIMAIMCTOB CPEAHETO 3B€HA CPEHETO
npodecCUOHAILHOTO0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111eT0 00pa3oBaHuUs

Kadenpa «Ob6mas dpuszuka
Hucuumnaa «dusukay (yvenybieHHblll yposeHs)

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. Bonpoc ona nposepku yposHus « 3 HATby — 0 wnu 1 wnu 2 Ganna:
Uto Takoe UMITyJIbC MarepuaibHOW TOYKH (Tena)? Kak cBsi3aHbl UMIYJIbC CHIIBI U

n3MeHeHue ummyibca Tena. ChopMyaupyiTe 3aKOH COXPaHESHUSI UMITYJIbCA.

2. 3aoanue ons nposepku ypoeus « YMETBHy — 0 unu 2 Ganna:

ABTOMOOUIIL ABMXKETCSA 1O NpAMOH yiume. Ve M/
Ha rpaduke npeacrasieHa 3aBHCUMOCTD a4

X

CKOPOCTH aBTOMOOWJISI OT BpeMeHH. Yemy

Vs

7

10
paBHa B uHTepBasie BpeMeHu ot 30 ¢ 1o 40 ¢

MPOEKIIUST YCKOPEHHUS Ha OCh X ? 0

"

10

3. 3aoanue ona npogepxu yposus « VYMEThy» — 0 unu 2 Ganna.
JIBa MaJIeHBKUX IIapyMKa HAXOIATCSA B Cpelie C AUDJCKTPUUYECKON MPOHUIIAEMOCTHIO
¢ = 2 Ha paccrossauu » =10 cm. Kakue oliHaKOBBIE 3aps/ibl HAJI0 COOOITUTD MIapruKaM,
yTOOBI OHU B3aMMOIEUCTBOBAIHU C CHIION F' = 18 mxH?

KpuTtepuu uTOroBoii OlleHKH 32 IK3aMeH:

«OMaU4HOY» - IPU CyMMe 0asuioB 5 win 6;

«xopowioy - Ipu cymme 6aios 4;
«Y0061€mM8oOpPUMENILHOY - TIPU CyMMe 0aIIIoB 3;
«Heyodosemseopumenvroy - mpu cymme 6amion 0, 1 umu 2.

CocTaBUTEND:

20

3aBemyromuii Kadeapoi:

30

Ucnupsa C.P.

NBanuunkos A.D.




denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEILHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUs

«TBepckoil rocy1apCcTBEeHHbIH TEXHUYECKHMH YHUBEPCUTET)

IS IPOTPaMM MOJITOTOBKU CHEIHAIMCTOB CPEAHETO 3B€HA CPEHETO
npodecCUOHAILHOTO0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111er0 00pa3oBaHuUs

Kadenpa «Oo6mas dpuszuka
Hucuumnaa «dusukay (yvenybieHHblll yposeHs)

3K3AMEHAIIMOHHBINA BUIET Ne 1

1. Bonpoc ona nposepku yposHus « 3HATby — 0 wnu 1 wnu 2 Ganna:
OnumnTe IUIaHETapHYI0 MoJenb cTpoeHus aroma. Chopmymnupyiite mnocTynaTsl
bopa. Uto npeactapmnsitoT co00il aTOMHBIE CHEKTPHI U JIJIs1 Y€T0 OHH UCIIOJIb3YIOTCS?

2. 3aoanue ons nposepku ypoeus « YMETBH» — 0 unu 2 Ganna:

MaruuTHOE  mONE  CO34aHO  ABYMsSI  [APANCHBHBIMH L
IIPOBOJHUKAMHU, TOKM B KOTOpbIX [;>1>, TEKyr B ® O—s @
NPOTUBOTOJIOXKHBIX HampaBieHusX. Kak HampaBieHa cuia v
Jlopenua, nedcTByIOIIass HAa TOJOXKHUTEIBHO 3apsyKEHHYIO

YaCTHUILy, IEPEMEIIAIOITYIOCS CO CKOPOCTHIO U, KaK MOKa3aHO Ha PUCYHKE?

3. 3aoanue ona npogepxu yposus « YMEThy» — 0 unu 2 Ganna.
B HekoTopyio TOUKY MPOCTpaHCTBA MPUXOASIT KOTE€PEHTHBIE JTYyUd ¢ T€OMETPUUECKOM
pasHocThio xoAa /,2 mkm. JIiiHA BOJHBI MX W3JIYy4YE€HUS B Bakyyme paBHa 600 Hm.
Onpenenute, 4T0 (MAKCUMYM WJIM MUHUMYM UHTepdepeHIn) OyaeT HabmoaaThCs B
JAHHOW TOYKe, KOTJa Jydd HAYT a) B BO3AyXe; 0) B CTEKJIE C IMOKa3aTeleM
npejomiieHus 1,5.

KpuTtepun uTOroBoii OIEHKH 32 IK3aMeH:

«OmMaU4HOY» - IPU CyMMe 0asuioB 5 wiu 6;

«xopoutoy - Ipu cymme 0asioB 4;
«y00671€mMB8OPUMENbHOY - IPU CyMMe 0aIoB 3;
«Heyodosnemseopumenvroy - mpu cymme 6amios 0, 1 umu 2.

CocraBurensn: Ucnupsin C.P.

3aBenyromuii kKadeapoi: NBanuukosB A.O.
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