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1 IIACIIOPT PABOYEN ITPOI' PAMMBI YYEBHOM JUCLIATIIVHBI

1.1 OGnacTe MIpUMEHEHHS TIPOTPAMMBI

PaGouas nporpamma yueOHoi aucuumaunbl [1/1. 03 ®@usnka sBaseTcs 4yacTbio OcC-
HOBHOH MpodeccHoHaIbHONW 00pa3oBaTeIbHON MpOrpaMMol B COOTBETCTBUU ¢ Dene-
pPaJIbHBIM TOCYJIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO (IIOJIHOTO) O0IIIe-
ro oOpazoBanuss U PenepanbHbIM TOCYAAPCTBEHHBIM 00pPa30BaTENIbHBIM CTaHIAPTOM
(mamee ®I'OC) no crneuualbHOCTU CPEeIHETo MPodecCUOHATBFHOTO 00pa3oBaHus (1anee
CIIO) nns cnienmanbrocTH 09.02.02 KoMmnbroTepHbIE CETH.

Conepxxanue nporpammbl «PH3MKa» HaAINpaBICHO Ha JOCTHKEHHE CIIECIYIOLIUX
yeneu:

OCBOCHHE 3HAHUHN O PyHIAMEHTAIBHBIX (PU3HUECKHUX * 3aKOHAX W MPUHIIMIAX, Jie-
JKAIIMX B OCHOBE COBPEMEHHON (PU3NYECKON KapTUHBI MHUpa; HauboJee BaXKHBIX OTKPHI-
TUSAX B 00JIacTU (PU3UKH, OKA3aBLIMX OIPEAEIAIONIEE BIUSIHUE HA PAa3BUTUE TEXHUKHU U
TEXHOJIOTUH; METOJIaX HAYYHOI'O MMO3HAHUS IPUPOIbL;

* OBJIQJICHUE YMEHHSIMHU MPOBOJUTH HAOIIONCHUS, IUIAHUPOBATh U BBHITIOJIHSATH
AKCIIEPUMEHTBI, BBIBUTATh TUIOTE3bl U CTPOUTh MOJEINIH, IPUMEHSTh MOJyYCHHbIE 3HA-
HUS MO0 Qu3uKe Uid 00BACHEHUS pa3HOOOpa3HbIX (PU3MUECKUX SIBJICHUI U CBOWCTB Be-
IIECTB; MPAKTUYECKH HCIONB30BaTh (PU3MYECKUE 3HAHUS; OIEHUBATH JIOCTOBEPHOCTH
€CTECTBEHHO-HAyYHOU HH(pOpMAIUH;

* pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIO-
cOoOHOCTEl B MpoIlecce MPUOOPETEHUSI 3HAHUN M YMEHUM 10 (U3UKE C UCIIOIH30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIIUN 1 COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTU TO3HAHUS 3aKOHOB MPHUPOIbBI, HC-
MOJIb30BAHMS JTOCTHKEHUW (DU3MKM Ha OJaro pa3BUTUS YEJIOBEYECKOM LMBHIM3AIINMY;
HEOOXOJAMMOCTH COTPYJIHHYECTBA B MPOLIECCE COBMECTHOTO BBIMOJIHEHUS 337134, YBaXKH-
TEJIBHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTa MpH OOCYXAECHUU MpOoOJIeM eCTECTBEHHO-
HAy4YHOTO COJAEpXaHUs; TOTOBHOCTU K MOPAJIbHO-3THUYECKOW OILIEHKE HCIIOJIb30BaHUS
HAyYHBIX JOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY OKPYKaIOIIEH Cpeibl;

* MCII0JIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUH JUISl PELICHUS TPAKTHYECKUX
3aJ1ay MMOBCEIHEBHOM XU3HHM, 00eCTieUeHHsI 0€30MacHOCTH COOCTBEHHOM >KM3HH, PaIlHO-
HAJBHOTO MPUPOJONOIb30BAHUS U OXPaHbl OKPYKAIOIIEH cpeibl, BO3MOXKHOCTh MpUMe-
HEHMsI 3HAaHUH MPHU PELICHUH 3a/1a4, BOSHUKAIOIIKX B MOCIEAYIOIIeH npodeccnoHaabHON
NESATEIBHOCTH.

B nporpamMmy BKJIIOYEHO coJep)KaHue, HalpaBiIeHHOE HAa (OPMUPOBAHUE Yy CTY-
JICHTOB KOMITETECHIINH, HeoOX0auMBIX I KadecTBeHHoro ocsoeHus OITOIT CITO na 6a-
3€ OCHOBHOT'O 00111ero 00pa30BaHus ¢ MOJYyYEeHHEM CpPeIHEro o0IIero oopa3oBaHusl; Mpo-
IrpaMMBbI TOJTOTOBKM KBAJTM(DUIIMPOBAHHBIX Pa0OUYUX, CIYXKAIIUX, NMPOTPAMMBI TOJTO-
TOBKH crieruanuctoB cpeanero 3seHa (ITIKPC, TITICC3).

B ocnoBe yueOHO#M nucruminHbl «Pu3nKa» JSKUT YCTAaHOBKA Ha (popMHpOBaHUE
y 00y4aeMbIX CUCTEMbI 0a30BbIX TOHATUH (U3MKU U TPEACTABICHUI O COBPEMEHHOH (u-
3UYECKON KapTHHE MHpA, a TaKKe BhIpaOOTKa YMEHMHM MPUMEHATHh (U3MUECKHE 3HAHUS
KaK B Mpo¢eCCUOHAIbHOM IEITeNbHOCTH, TaK U JUISl pEIICHUS )KU3HEHHBIX 3aa4.

MHorue monoxeHus, pa3BUBaeMble (PU3UKOM, pacCMaTPUBAIOTCS KaK OCHOBA CO-
3[aHMs ¥ UCTIOIb30BaHUS MH()OPMAITMOHHBIX U KOMMYHHUKAIMOHHBIX TexHooruit (MKT)
— OAHOTO M3 HauboJiee 3HAUMMBIX TEXHOJIOTHYECKUX AOCTUKEHUI COBPEMEHHOM LIUBU-
JU3aLUN.



B ¢umsuke dopmupyrorcs MHOTHE BHIBI NEATEILHOCTH, KOTOPHIE MMEIOT METa
npeaMeTHbIN xapaktep. K HUM B mepByIo ouepeib OTHOCATCS: MOJAEIUPOBaHHE O0BEKTOB
U MPOIIECCOB, IPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHMS, CUCTEMHO-MH(POPMAITMOHHBIN
aHanu3, GopMyIUpPOBaHUE TUIIOTE3, aHAIN3 U CUHTE3, CPAaBHEHHUE, 0000IIIEHUE, CUCTEMa-
TU3allMsl, BBISBJICHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB, YIIPaBJICHUE
o0bekTaMu ¥ mporeccaMu. MIMEHHO 3Ta NUCHUIUIMHA MO3BOJISIET MO3HAKOMUTH CTYJICH-
TOB C HAYYHBIMU METOJAMU TMO3HAHUS, HAYYUTh WX OTJIMYATh TUIIOTE3Y OT TCOPHH, TEO-
PHIO OT SKCIIEPUMEHTA.

®du3uka UMeeT OYeHb OOJIBIIIOE U BCEBO3PACTAIOIIEE YUCIO MEKIUCITUTUIMHAPHBIX
CBsI3€H, IpUUEM Ha ypOBHE KaK MOHATHWHOTO ammaparta, Tak U WHcTpyMeHTapus. Cka-
3aHHOE IMO3BOJIIET paccMaTpuBaTh (QU3HUKY KaK MeTa JUCIHHIUIMHY, KOTOpas MPeI0oCTaB-
JSIeT MEKIUCIUTUTMHAPHBIN SI3bIK JJIs1 OMMCAHUS HAYYHOU KapTUHBI MUpA.

Nzydenne ¢usnku B mpodeccuoHanbHBIX 00pa3oBaTeIbHBIX OpraHU3alusIX, pea-
JTU3YIOMKUX 00pa3oBaTeIbHYI0 IPOrpaMMy CpelHero oOmiero oOpa3oBaHus B Ipeiesnax
ocBoenus OITOII CITO na 6aze ocHOBHOTO 00IIero oOpa3oBaHusi, UMEET CBOM OCOOCH-
HOCTH B 3aBUCUMOCTH OT Mpoduiis mpodhecCuoHAIBHOTO 00pa3oBaHus. ITO BhIpAXKAETCs
B COZICpKaHUHU OOYYCHHsI, KOJIMYECTBE YaCOB, BBIJCISICMBIX HA U3YUCHHUE OTICIBHBIX TEM
MIPOTPaMMEI, TITYyOMHE MX OCBOCHUS CTYICHTaMU, 00bEME M XapaKTepe MPaKTUICCKUX 3a-
HSTUH, BUJAX BHEAYAUTOPHON CaMOCTOSITEIbHOM PabOThI CTYIEHTOB.

TeopeTtnueckue cBepeHus MO (HU3MKE JOMOTHIIOTCS JEMOHCTpAIUsIMU U j1abopa-
TOPHBIMHU pabOTaAMH.

1.2 MecTo IMCHUIUIMHBL B CTPYKTYPE IPOrpaMMbl OJAITOTOBKU CIIEIIUATINCTOB
CpEeIIHEro 3BeHa

VYyebnas o6meoOpa3zoBarenbHas TUCHUILIMHA (GU3UKAa OTHOCUTCS K 00I1eo0paso-
BaTeIbHOMY ITUKIy OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTeIbHON MPOTrPaMMBI.

1.3 Lenu u 3agaun yueOHOM AUCIUIIIUHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOCHHS
y4eOHON TUCITATIITHHBI

OcBoeHue coaepkaHuss yaeOHOW TUCIUIIIMHBI «Du3nKa» o0ecreuynBaeT JTOCTH-
JKEHUE CTYJCHTaMU CIEAYIOIINX Pe3yIbTaTOB:

JIUYHOCTNHDBIX:

- YyBCTBO TOPJAOCTH M YBaXCHHUS K UCTOPHH M JOCTHIKCHHSAM OTCUCCTBEHHOU (Pu-
3MYECKON HayKH; (PH3NUECKH TpaMOTHOE TIOBEJICHUE B MPOGECCHOHAILHOMN JeATEIbHOCTH
U OBITY IIpH O00pallleHuu ¢ NpubopaMu U yCTPOUCTBAMH;

- TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHUS W IMOBBIIMICHUS KBATHU(UKAIIUNA B H3-
OpaHHOUW MPOQECCHOHATBLHON NEATETPHOCTH U OOBEKTUBHOE OCO3HAHHME PONU (u3nye-
CKHMX KOMIICTCHIIUI B 3TOM;

- YMEHHUE HCMOJb30BaTh JIOCTUKEHUS COBPEMEHHOHN (puznueckoil Hayku U (pusu-
YECKUX TEXHOJIOTUW JUIsl TOBBINICHUS COOCTBEHHOTO WMHTEIUICKTYallbHOTO Pa3BUTHS B
BBIOpaHHOI NpodeccnoHambHON AeATEeTbHOCTH;

- YMEHHE CaMOCTOSITENIbHO JOOBIBATh HOBBIE i ceOs (pu3nyecKkue 3HAHUS, WC-
MOJIB3YS JUIsl 3TOTO JIOCTYITHBIE UCTOYHUKU WH(OpMaIny;

- YMEHHE BBICTPAaBATh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHHS B KOMAHJIE 110 pellie-
HUIO OOIIMX 33744,

- YMEHHE YIPaBIATh CBOCH MO3HABATEIBbHOU JEATEIbHOCTHIO, MPOBOIUTH CaMO-
OIICHKY YPOBHSI COOCTBEHHOTO HHTEJUICKTYalIbHOTO Pa3BUTHS;

Mema npeoMemHbulX:



- UCTOJIb30BaHUE PA3JIUYHBIX BUJOB IIO3HABATEIbHON JIE€ATEIBHOCTHU JUISl PEILICHUS
¢u3nyeckux 3agad, IPUMEHEHHE OCHOBHBIX METOJOB IO3HaHMs (HAOIIOAEHMsS, OmHca-
HUS, U3MEPEHUs, FKCIIEPUMEHTA) JJIsl U3YUYEHUS Pa3IMYHbIX CTOPOH OKpY’Kalollen Jei-
CTBUTEJIBHOCTH;

- MCIIOJIb30BaHUE OCHOBHBIX MHTEIIEKTYalIbHBIX ONEpalliii: TOCTAHOBKU 3a/lauH,
(bopMyIMpoBaHUs TMIIOTE3, aHAJIM3a U CHHTE3a, CPaBHEHUs, 0000IEHuUs, CUCTEMaTH3a-
LIUY, BBISBIICHUS IPUYUHHO-CJIEJACTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIUPOBAHUS
BBIBOJIOB JUISl M3YYEHUS PA3JIMYHBIX CTOPOH (PU3HYECKUX OOBEKTOB, SBJICHUH U MpoOIec-
COB, C KOTOPBIMH BO3HHUKAET HEOOXOAUMOCTb CTAIIKMBAThCS B IPO(EeCCHOHATIBHOM cepe;

- YMEHHE I'€HEPUPOBATh UJIEU U ONPENEIATh CPEACTBA, HEOOXOAUMBIE JIUIS UX pea-
JU3aluu;

- YMEHHE UCMOJIb30BATh Pa3IMYHbIE UICTOUHUKHU Ui NOJyYeHUs (PU3NUecKoi HH-
(dopmanuy, OLlEeHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIMIO B PA3IMYHBIX BUAAX;

- YMEHHUE IMYOJUYHO MPEACTaBIATh PEe3yIbTaThl COOCTBEHHOI'O UCCIIEI0BaHUs, BE-
CTH JUCKYCCUH, TOCTYITHO M FApMOHMYHO COueTasl cojiepkaHue U (opMbl IpecraBisie-
Mol nuH(popMauy;

npeoMemHbIXx:

- ¢(hOpMHPOBAHHOCTh MPEJACTABIECHUI O poJIM U MecTe (U3UKU B COBPEMEHHOMN
Hay4YHON KapTUHE MUpPA; NOHUMaHUe (PU3NYECKON CYHTHOCTH HabIogaemMbIx Bo Beenen-
HOMU sIBJIEHU, posiu (PU3UKU B (POPMUPOBAHUU KPYro3opa U GyHKIIMOHAIBHON IpaMOTHO-
CTH YeJIOBEKa JJIsl pelIeHUs IPAKTUYECKUX 3a/1a4;

- BJIaJICHHME OCHOBOIOJATaloUIMMH (PU3UUECKUMHU MOHATHSIMHU, 3aKOHOMEPHOCTS-
MU, 3aKOHAMU U TEOPUSIMHU; YBEPEHHOE HCIOJIb30BAHHE (PU3UUECKON TEPMUHOJIOTUU U
CUMBOJIMKH;

- BJIaJICHHE OCHOBHBIMHM METOJaMU HayYHOT'O MO3HAHUs, UCTIOIb3yEMbIMH B (hU3H-
Ke: HaOJII0IeHUEM, ONTMCaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- ymMeHusi oOpabaTbIBaTh pe3yJbTaThl M3MEPEHUN, OOHAPYXKUBATh 3aBHCHUMOCTH
MEXy (PU3NYECKMMH BEIMYMHAMU, OOBSCHATH MOJIYUYCHHBIE PE3yJbTaThl U AENaTh BbI-
BOJIBI;

- c(pOpMUPOBAHHOCTh YMEHHUS pelIaTh (PU3NUECKUE 3aJauH;

- ¢(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJYYEHHbIE 3HAHUS ISl OObSICHEHUS
yCIIOBUH MTpOTeKaHusi GU3NUYECKUX SBICHUI B Ipupojie, mpodeccuonanpHou chepe u ams
INPUHATHS IPAKTUYECKUX PELIEHUI B IOBCEIHEBHOW KU3HU;

- c(hOpMUPOBAaHHOCTH COOCTBEHHOM TMO3HUIIUU MO OTHOIICHUIO K (PU3MUECKON HH-
dopmanmu, noayyaeMon U3 pa3HbIX HCTOYHHUKOB.

MaxkcumanpHas yueOHas Harpy3ka ooydvaromerocs 180 yac, B ToM 4ucne:

- o0s13aTenbHas ayuTOpHas yuyeOHas Harpyska obyyvaromnierocst 121 yac;

- caMocTosITeNbHas paboTa oOyuaromierocs 59 yac.

1.4 TlepeyeHp mIaHUPYEMBIX PE3YyIBTATOB M0 JUCHUIUIHHE (MepeueHsb popmupye-
MBIX 3HAHUW, YMEHUHN, ONBITA JIEATEIILHOCTH)

B pesynbrate n3ydeHus: yaeOHON AUCIUTUIMHBI 00yJatONTUECs TOJDKHBI

M3yuaembie paznenst

AMETh TPaKTH-
(TeMbI) TUCITUTUINHBI 3HATh yMETh

YECKHUH ONBIT

[TonsaTne Mmexanuueckoro ABmxeHus. Marepu- | Pemats 3aj1auu no BnaneTts HaBBI-

anpHas Touka. Temo orcuera. Tpaekropus. TeMme, IaBaTh Tpa- KaMH HCIIOJB30-
1 Kunemaruka [Tyte. [Tepememenue. CKOpocTh. Y CKOpEHUE. (duYecKyro HHTEp- BaHUs U3y4ae-
CBoboxHOe majieHue Ten. PaBHOMepHOE ABH- MPETaIuIo N3ydae- | MBIX TOHATHH

JKCHHUC 110 OKPYIKHOCTH U €ro XapaKTCPUCTUKHU. | MbIX 3aKOHOB
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N3ydaembie pa3aeins
(TeMbI) TUCIUILITHHBI

B PEIYIbTATC U3YUYCHUS yqe6H0171 JAUCHUITIINHBI 06yqafomneca JOJIDKHBI

3HATh

YMETh

AMETh TPaKTH-
YECKUH OIBIT

OTHOCUTEILHOCTh MEXaHUIECKOTO JBU)XCHHUA.

2 JluHamMuKa

[Mpunuun naepunu. [IpuHIKIT OTHOCUTENBHO-
cru [Nanunes. 3akonsl HeioToHa. JIBHKeHHE
TeJa Mo NSHCTBUEM HECKOJIbKHUX CHIL.

Pewats 3a1aun 1o
TeMe, 1aBaTh Ipa-

¢ugeckyro HHTEp-
HpETaLuIo n3yJae-
MBIX 3aKOHOB

Bnagets HaBBI-
KaMH HCITOIb30-
BaHUSA U3y4dae-
MBIX TTIOHATHH

3 3aKOHBI COXpaHCHHUS B
MEXaHHKe

Wmnynece cumel. IMimynsc Tena. 3aMKHyTast
cucTeMa. 3aKOH CoXpaHeHHs umiyibca. [To-
TEHIMAIbHAS ¥ KHHETHUECKAsl SJHEPTHA. 3aKOH
COXpPaHECHUS YHEPTUH.

Pemats 3amaun no
TeMe, JaBaTh Tpa-

¢ugeckyro HHTEp-
MpEeTaIHIO U3ydae-
MBIX 3aKOHOB

Bnagets HaBBI-
KaMH UCIIOJIb30-
BaHUSA U3y4dae-
MBIX MOHSITHH

4 MexaHH4eCKHE KoJie-
OaHMs ¥ BOJIHBI

MexaHnueckue Koyebanus. AMIUIUTY A, Te-
puo, yactora kojacbanuit. CBOOOIHBIC U BHI-
HYyXJeHHbIE KosebaHus. ['apMoHUecKue Ko-
neGaHus. YpaBHEHHE TapMOHHUYECKOT0 KoJle-
Oanust. [IpeBpaieHne sHepriu NpH Koseba-
TENBHOM JBIDKCHUH. MeXaHMYEeCKHid pe3o-
HaHc. MexaHndeckue BoIHEI. [IpofonbHbIe U
TIOTIEPEeYHBIC BONHEL. J{JTIIHA BOITHEIL.

Pewats 3a1aun 1o
TeMe, JlaBaTh rpa-

¢buyeckyro uHTEp-
IpETaluIo u3ydae-
MBIX 3aKOHOB

Bnagets HaBBI-
KaMH UCIIOJIb30-
BaHUs U3yvae-
MBIX OHSTHH

5 OcnoBsl MKT. Une-
aJIbHBIN ra3

OcHonble nonokeHnss MKT m ux oneITHOE
obocHoBanwne. bpoyHoBckoe nBmkeHue. Aud-
(y3us. Pazmepsr 1 Macchl MOJIEKYIT H aTOMOB.
ITocrosinnas ABoranpo. MineansHsrif ras. Tep-
MOJIMHAMUYECKHUE TTapaMeTphI.

Pemars 3aauu no
TeMe, AaBaTh rpa-

¢dudeckyro HHTEp-
IpETaluIo u3yJae-
MBIX 32KOHOB

Bnagets HaBBI-
KaMH HCIIOIb30-
BaHUSA U3y4dae-
MBIX OHSTHH

6 OCHOBBI TEPMOJIMHA-
MUKHU

BuyTpeHHss 5HEprus uaeanbHoro rasa. Msme-
HEHUE BHYTPEHHEH SHEPrUM Tejla IIPU TEIIOo-
0oOMEHE U NIPU COBEPIICHUH MEXaHUIECKOM
pabortsl 1 Havano tepmoauHamuku. Heobpa-
TUMOCTH TEIUIOBHIX IporieccoB. [Tonarue o 2
Havajie TepMoaAnHaMuKky. [IpuHnnn neldcTBus
TEIJIOBOH MAIINHBI.

Pemate 3amauu o
TeMe, 1aBaTh rpa-

(buryeckyro uHTEp-
MpeTanuIo u3ydae-
MBIX 3aKOHOB

Bnagerrs HaBBI-
KaMH UCII0JIb30-
BaHUs U3yvae-
MBIX OHSATHH

7 ArperaTHbl€ COCTOSI-
HUS U (pa3oBbIe mepexo-
pi18}

[onstue dasml BemectBa. Mcnapenue u KoH-
neHcanus. BomsHoi map B atMocdepe. AGco-
JIIOTHAs, OTHOCHUTEJIbHAS BIaYKHOCTh BO3/yXa.
Touxka pockl. [TpuGOpEI TS OTIpeIeIeHIs
BJIQXKHOCTH Bo3ayxa. biakuuii nopsaok. [1o-
BEPXHOCTHBIHU CIIOH xuaKocTH. CMauynuBaHUE.
Kanusipasie sisnenust. Buast nedopmartuii.
MexaHuyeckoe HalpsiKeHHe. Y IPYrocTb,
MPOYHOCTH, INIACTUYHOCTD, XPYIKOCTb.

Pemars 3aauu no
TeMe, AaBaTh rpa-

(udecKyro HHTEp-
NpETaLUIo n3yJae-
MBIX 3aKOHOB

Biagets HaBBI-
KaMu UCIIO0JIb30-
BaHUS H3y4ae-
MBIX ITOHATHI

8 DnekTpuueckoe mnoie

DNeKTpUUECcKOoe B3aUMOCHCTBUE. DIeMEH-

TapHbBIN 3apsia. JUCKpeTHOCTD 3apsaaa. 3akoH
COXpPaHCHHS IIIEKTPUICCKOTO 3apsiaa. 3aKoH
Kynona. Dnextpocraruueckoe nose. I'padpu-
4ecKoe M300payKeHNe MICKTPUUCSCKHUX MOJIeH

Pewats 3agauu no
TeMe, JlaBaTh rpa-

(udecKyro HHTEp-
MPETALUIo n3ydae-
MBIX 32KOHOB

Biagetrs HaBBI-
KaMHM MCITOJIb30-
BaHUS H3y4ae-
MBIX TTOHSITHH

9 3aKOHBI IOCTOSHHOT'O
TOKa

[TocTOSIHHBIN 3IEKTPUYECKUH TOK, CHJIa TOKA,
IJIOTHOCTH TOKA. Y CJIOBHS, HEOOXOAUMBIE IS
BO3HUKHOBEHHS U CYLIECTBOBAHMSI dJIEKTpUYE-
ckoro Toka. CTalluoHapHOE JEKTPUUECKOE
nosnie. OJ1C, BHEIIHNH ¥ BHYTPEHHNH Y4acTKN
IIeNH, HAMIPSHDKCHUE HA TUX YYacTKaX.

Pemats 3aaun 1o
TeMe, JlaBaTh rpa-

¢ryeckyro HHTEp-
MPETALUIo n3ydae-
MBIX 3aKOHOB

BnaneTts HaBBI-
KaMH HUCIIOJIB30-
BaHUS U3yvae-
MBIX TTOHSITHH

10 DnexTpuyeckuii TOK
B Pa3IMYHBIX Cperax

OJEeKTPUYECKUH TOK B JJIEKTPOIUTAX. DIIEK-
TPOIPOBOJHOCTH JIEKTPOIUTOB. DINEKTPOIIH3.
3akoHsbI anekTpoan3a. [IpumeneHne 31eKkTpo-
nm3a. DIEKTPOIPOBOLHOCT ra3oB. Hecamo-
CTOSITEIIbHBIA U CAMOCTOSITENIbHBIA Pa3psizibl.
OnexTpudeckuil TOK B Bakyyme. Tepmoanek-
TPOHHAs AIMUCCHSL.

Pemars 3amaun no
TeMe, J1aBaTh Tpa-

(ugeckyro HHTep-
MpeTaIuIo u3ydae-
MBIX 3aKOHOB

Biagets HaBBI-
KaMH UCIIOJIb30-
BaHUS U3yvae-
MBIX OHSATHH




N3ydaembie pa3aeins
(TeMbI) TUCIUILITHHBI

B PEIYIbTATC U3YUYCHUS yqe6H0171 JAUCHUITIINHBI 06yqafomneca JOJIDKHBI

3HATh

YMETh

AMETh TPaKTH-
YECKUH OIBIT

11 MaruuTtHoe moje

Bsanmopeticteue noneit. I'padudeckoe m306-
pakeHue noseld. MarHuTHBIE TOJIS IPSIMOTO,
KpPYroBOI'0 TOKa, COJIEHOM 1A (KaUeCTBEHHO).
MaruauTHas MHAYKIMS. 3akoH Amrnepa. Pamka
C TOKOM B MarHMTHOM I10J1e. MarHUTHBIH 11o-
TOK

Pemats 3amaun no
TeMe, JlaBaTh rpa-

(duryeckyro uHTEp-
MPETALUIo n3ydae-
MBIX 3aKOHOB

Bnagetrs HaBBI-
KaMH HUCIIOIb30-
BaHUSA U3yvae-
MBIX MOHSTHH

12 DnekTpoMarHuTHas
WHITyKIUS

OnexTpoMarauTHas nHAYKIU. OnsiTel dapa-
Jiesi. 3aKOH JIeKTPOMAarHUTHONW MHTYKIIUH.
[IpaBuio Jlenua.

Pewats 3a1aun 1o
TeMe, JlaBaTh rpa-

¢ugeckyro HHTEp-
NpETaLuIo n3yJae-
MBIX 3aKOHOB

Bnagers HaBBI-
KaMH HUCIIOIb30-
BaHUSA U3y4dae-
MBIX TTOHSITHH

13 DnekTpoMarHUTHEIE
KOJICOAHHS M BOJTHBI

CB0OOIHBIE AIIEKTPOMArHUTHEIE KOJICOaHUS B
koHType. [IpeBpaliieHie YHepPriu B 3aKPHITOM
KosebatensHOM KoHType. CoOCcTBeHHas Ya-
CTOTa KOJIeOaHUiT B KOHTYpE. 3aTyXaloIine
BHCKTpOMaFHI/ITHI)Ie KOHe6aHI/IH.

Pemats 3amaun no
TeMe, JaBaTh Tpa-
¢ugeckyro HHTEp-
TIpeTaIHIo n3ydae-
MBIX 3aKOHOB

Bnagetrs HaBBI-
KaMHM MCITOJIb30-
BaHUS H3yJae-
MBIX TTOHSITHH

14 BoaxoBas onTHuka

Kpatkas ucropus pa3BuTus NpeACTaBICHUI 0
IIPUPOAE CBETA. DJIEKTPOMarHuTHas Npupoaa
cBeTa. 3aBUCUMOCTh MEX]y JUIMHON BOJIHBI U
9aCTOTOM JIEKTPOMAarHUTHOTO U3ITyYECHHUS.
3aKoHBI OTPAKCHUS U NPEJIOMJICHHS CBETA.

Pemate 3amauu o
TeMe, 1aBaTh rpa-

¢duyeckyro uHTEp-
MpeTanuo u3ydae-
MBIX 3aKOHOB

Bnagers HaBBI-
KaMH UCIIO0JIb30-
BaHUs U3yvae-
MBIX OHSATHH

15 KBanToBas onTruka

KsanroBas runoresa [Timanka. Ksanrosas Teo-
pus cBerta.

Pemats 3anauu no
TeMe, J1aBaTh rpa-

(budecKyro HHTEp-
MPETALHIO n3ydae-
MBIX 3aKOHOB

Bnagers HaBBI-
KaMH MCITOJIb30-
BaHUS H3yJae-
MBIX TTOHSITHH

16 ®us3nka atoMa 1
aTOMHOTO S7Ipa

Yupasnsemas siiepHas peaknus. SnepHas
sHepreTuka. TepmosiaepHslii cuates. [Ipobie-
Ma TepMOSAECPHON IHEPTeTHKH.

Pemars 3aauu no
TeMe, AaBaTh rpa-

(udecKyro HHTEp-
IpETaluIo u3yJae-
MBIX 32KOHOB

Bnagets HaBBI-
KaMH HCIIOIb30-
BaHUSA U3y4Yae-
MBIX OHSATHH

17 Ctpoenue u pa3Bu-
THe Beenennoit

Hamra 3Be3nnas cuctema — [Nanaktuka. becko-
HeuHocTh Beenennoi. [lonstue o kocmono-
run. DBoJrous 38e31. JHeprus ConHia u
3Be3. [Iponcxoxaenne COTHEYHON CHCTEMBI.

Pemate 3amauu 1o
TeMe, J1aBaTh rpa-

(uueckyro HHTEp-
MpeTauIo u3ydae-
MBIX 3aKOHOB

Biagets HaBBI-
KaMH UCIIOJIb30-
BaHUs U3yvae-
MBIX OHSATHH

2 CTPYKTYPA U COJEPXKAHUE YUEBHOM JUCLUTIINHBI

2.1. O6beM yueOHOM TUCIUIITAHBI U BHIBI Y4eOHOM paboThI

Bun yue6HO# paboThI Bcero yacos Cemectp
1 2

YueOHas Harpy3ka (Bcero) 180 63 117
AynuropHasi Harpy3ska (Bcero) 121 42 79
B TOM YHCIIE:

JIEKIIMOHHEIE 3aHATHS 50 16 34
MIPAKTUYECKHE 3aHATHS 43 10 33
nabopaTopHble paboThI 28 16 12
CamocrostensHas paborta 59 21 38
[TpomexyTouHast aTTeCTaIHs qud¢. 3auér 9K3.

2.2 CtpyKTypa IUCUUILIIMHBI
OcBoenne yuebnor mucrurummabl [1]1. 03 ®U3UKA BkimtouaeT uzydeHue cliemny-
IOIUX Pa3/IEOB U TEM:
B 1-M cemecrtpe:




2.2 CTpyKTypa IUCHHUILIHHBI

HanmeHnoBanme pasziesioB U TeM

KoJyimyecTBO ayIMTOPHBIX YacOB
IIpakTH4eckue u

Bce | Teopermuecko

CaMocTosiTe/IbHAsI
padoTa cTy/ieHTa

ro e o0y4yeHue Aabopatopuie (4ac)
3aHATHSA
Paznen 1. Mexanuka
Tema 1.1 Kunemartuka 1 3 2 12
Tema 1.2 /Ilunamuka
Tema 1.3 3aKOHBI COXPAHCHUS B MEXaHHUKE
Tema 1.4 Mexanndeckue KoJieOaHUS U BOJHBI
Paznen 2. MonekynspHas ¢pu3uKa 1
TEPMOJMHAMUKA 5 19 6 4 9
Tema 2.1 OcHoBel MKT. UneanpHsblii ra3
Tema 2.2 OCHOBBI TEPMOAUHAMUKHU
Tema 2.3 ArperaTHbIe COCTOSIHUSI U ()a30BbIe IEPEXOIbI
Paznen 3. DnexrpoanHaMuka
Tewma 3.1 DnexTpuueckoe moie
Tema 3.2 3aKOHBI IOCTOSTHHOTO TOKa
Tema 3.3 DNEKTPHUECKHIA TOK B Pa3IHMYHBIX Cpeaax 72 18 33 21
Tema 3.4 MarnutHoe nose
Tema 3.5 DnexTpoMarauTHasT HHAYKITUS
Tema 3.6 DnekTpoMarHUTHBIC KOJICOAHHS U BOJIHBI
Tewma 3.7 BonHoBas onTuka
Paznen 4. KoneGanus 1 BOJIHBI 15 6 4 5
Tewma 4.1 DneKTpOMarHUTHBIC KOJICOAHHSI U BOJHBI
Paznen 5. KBanroBas ontuka
Tema 5.1 KBanToBas onTuka 24 8 7 9
Tewma 5.2 ®uznka aTOMa ¥ aTOMHOTO sIpa
Paznen 6. Opomonus Beenennoii 6 4 - 3
Tema 6.1 Ctpoenue u pa3surue BeenenHoit
Bcero no gucuuiunne 180 50 71 59
2.3 Temamuueckuti nian u cooepicanue y4eOnvlx 3aHamuil
HaumenoBanue Coaep:xkanue yue0HOro MaTepuaJia, NpakTU4YecKue U Jjaboparopusie pado- | Oobem
pa3aesioB U TeM Thl, CAMOCTOAITEJbLHASI pa00oTa 00yYalOLIUXCH 4acos
1 2 3
1 cemecTp
BBenennue. Cooepircanue yueonozo mamepuana 2
Metoanl HayuHoro | dusuka-Hayka o npupoje. Bo3HHUKHOBeHHE (QU3UKH KaK dKCHEPUMEHTAIbLHON
nMo3HAHUs U (pu3nye- | Hayku. EcTecTBeHHOHAYUHBIN METO/ O3HAHUS, €r0 BOZMOKHOCTH M TPaHHIIBI
cKasi KAPTHHA MHPAa. | TPUMEHUMOCTH. POJIb SKCrIepUMeHTa M TEOPHH B TIPOLIECCE TO3HAHUS IPUPOJIBI.
Hayunsrit sxcriepuMenT u ero ocobenHocTH. Hayunas runoresa. dusngeckas
MOJEJIb.
Pa3nen 1. Mexannka 42
Tema 1.1 Cooepircanue yuedbnozo mamepuana 11
Kunemaruka 1. TTonsiTne MexaHUYECKOTO ABMXKEHUA. MaTepuaibHas Touka. Teno oTcueTa.
Tpaexropus. [1yts. [Tepememenne. CkopocTs. Yckoperne. CBOOOIHOE MageHne
Tes. PaBHOMEpHOE ABMKEHHE TI0 OKPYKHOCTH U €T0 XapakTepucTuku. OTHOCH-
TEIbHOCTh MEXaHUYECKOTO JIBHKEHMUSI. 2
Ilpakmuueckoe 3anamue Nel Pemienue 3agau no teme «Kunematukay. 2
Jabopamopnas paboma Nel 3MepeHus TMHENKON U IITaHT€HIUPKYJIEM 4
Camocmoamensnasa paboma
CocraBieHne anropuT™Ma penieHnss KHHeMaTHIecKnX 3a1ad. Pemenne 3amad mo
teme «Knnemarukay. 3
Tema 1.2 Cooepircanue yuedonozo mamepuana 11
JAuHamuka 2. Mpunmun neeprun. [puanwn otHocuTensHOCTH ["anmnes. 3akonsl HeioToHa.
JBr>xeHue Tena moj 1elCTBUEM HECKOJIbKHUX CHUJI.
Ilpakmuueckoe 3anamue Ne2 Peuienue 3a1a4y Ha npuMeHeHe 3akoHOB HepioTo-
Ha
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HaumenoBanue Copep:xanue yue0HOr0 MaTepHuaJia, IpaKTH4YecKue U JabopaTopubie pado- | O0bem
pa3jesnoB U TeM Thl, CAMOCTOSITe/IbHAsA padoTa 00yYaroInXcs 4acos
Jlabopamopnasn paboma Ne2 DKcriepuMeHTaIFHOE TOATBEPKACHNE 3aKOHA ['y-
Ka. 4
Camocmoamenvhasn paboma
Pemenue 3anau no teme «JlnHamukay 3
Tema 1.3 Cooepircanue yueonozo mamepuana 9
3aKoHbI COXPAHEHUS |3 JTymviyc cutbl, VMITyIIbe Tella. 3aMKHYTas CHCTEMA. 3aKOH COXpAHEHUA HM-
B MeXaHHKE nyJsbca. [ToTeHIMAaNbHAs ¥ KWHETHYECKas SHEPTHsl. 3aKOH COXPAHEHUS SHEPTHH. 2
Jlabopamopnas paboma Ne3 DKcriepUMeHTAIBHOE MIOATBEPKACHUE 3aKOHA CO-
XpaHeHHs YJHEPTHU 4
Camocmoamenvnasn paboma
Pemtenue 3aa4 no TeMe «3aKOHBI COXPAHEHUsI B MEXaHUKE 3
Tema 1.4 Cooepircanue yueonozo mamepuana 11
Mexannueckne Ko- | 4, Mexanndeckue KoneOaHus. AMIUIATYIa, IEPHO, 9acToTa KoneGanuii. CBo-
JieGaHMsl U BOJIHDI 0o/HbBIE U BBIHY)KICHHBIE KoJleOanus. ['apMoHndeckue Konebanus. Y paBHEHUE
rapMOHHYecKoro kosnebanust. [IpeBpalenne SHEpPriuy IpH KoJieOaTeIbHOM JIBH-
skeHuM. MexaHuuyeckuid pe3oHaHc. Mexanuueckue BoHbL. IIpononabHble U 1o-
NepeyHble BOJIHBL. J[JI1HA BOJHEI. 2
Ilpaxmuueckoe 3anamue No3 Pemenue 3anad mo teme «MexaHn4eckue KoJe-
OaHus» 2
Jlabopamopnuasn paboma Ne4 OnipenencHue yCKOPEHUS] CBOOOTHOTO MaCHUS
TIPY TIOMOIIH MOJEIH MaTeMaTHYECKOTr0 MasTHUKA 4
Camocmoamenvnasn paboma
Pemenne 3aga4 mo TemMe «MexaHMUECKHE KOIEOAHHUS U BOJHBDY. 3
Pa3nen 2. Mosekyasipaasi pu3NKa U TEPMOTUHAMHKA 19
Tema 2.1 Cooepircanue yuedbnozo mamepuana 5
OcnoBbl MKT. Une- | 5. OcroBHeIe notokeHuss MKT u ux onbITHOE 060cHOBaHMEe. bpoyHOBCKOE
aJIbHBIN ra3 nswxenue. Juddysus. Pasmeps! n Maccsl Mosiekyi 1 aTomMoB. [locTosHHAS
ABorazpo. MaeanbHeiii ra3. TepmoanHaMuuecKkue napaMmeTpsl. 2
Camocmoamenvnasn paboma
CpaBHHUTEJBHBIIN aHATIN3 PA3IMYHBIX TEMIIEPATYPHBIX HIKAJL. 3
Tema 2.2 Coldepicanue yuednozo mamepuana. 7
OcHoBbI TepMOAU- | 6. BHyTpeHHSISI 2JHEPTUs HIeabHOTO Ta3a. MI3MeHeHNe BHYTPEHHEH SHEpTHH
HAMUKH Telna MpHY TEeII000MeHe W IIPH COBEPLICHNHN MEXaHWIEeCKoi paboTsl 1 Havano
TepMoanHaMUKH. HeobpaTuMocTh TEIIOBBIX npolieccoB. [lonsTre o 2 Havane
TepMOJuHAMUKU. [IpuHIun 1elHCTBUS TEIIOBOM MAIUHBL. 2
IIpakmuueckoe 3anamue Ne4 Pemenue 3aga4 o teme «KI1J[ TeruioBoro nura-
tenst. KITJ] MbImm 2
Camocmoamenvnasn paooma
Pemenue 3a1a4 no teme «OCHOBBI TEPMOJAMHAMUKID) 3
Tema 2.3 Cooepircanue yueonozo mamepuana 7
ArperatHsblie cocTo- | 7. [Tousitue ¢a3sl BenecTa. Mcnapenue u KoHeH caIus. BoasHoi map B aTMo-
sAHus U (pazoBbIe cdepe. AGCONOTHAS, OTHOCUTENbHAS BIAXHOCTh Bo3ayxa. Touka pocsl. [1pubo-
nepexo/sl PBI JUTS OIIpEe/IeNIeHHs BIAXKHOCTH Bo3tyXa. buvbkHuid mopsaok. [ToBepxHOCTHBIH
cioit xunkoctu. CmaunBanue. KanmusipHeie siBiueHus. Buapl nedopmanuii.
MexaHnuecKoe HalpspKeHHE. YTIPYrocTh, POYHOCTD, INIACTHYHOCTD, XPYII-
KOCTb. 2
Ilpaxmuueckoe 3anamue Ne5 Pemenne 3anau no teme «KanuispHele sBie-
HUS» 2
Camocmoamenvnasn paboma
IToaroroBka pedepatuBHBIX coobmeHni o Teme «[Ipudbopsl Ass onpeaeneHus
BIIAKHOCTH BO3TyXay. 3
HToro 3a 1 cemecTp: 63
2 cemecTp
Pasnen 3. DiiekTpoaAnHAMHKA 72
Tema 3.1 Cooepircanue yueonozo mamepuana 6
DJIEKTPHYECKOE M0~ | Jperrpiueckoe B3aMMOZCHCTBIE. DIeMeHTapHBIH 3apsi/l. JIMCKPETHOCTD 3a-
ae psna. 3aK0H COXpaHEeHHsI dJEKTPUUECKOTO 3apsiaa. 3akoH Kynona. Dnekrpocra-
THdeckoe noJie. ['paduueckoe n300pakeHne JIEKTPUIECKUX TOJIeH 2
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HanmeHnoBanue

Copep:xanue y4e0HOr0 MaTepHuaJia, NpaKTHYecKUe U JadopaTopHble pado-

Oo0BeM

pa3jesnoB U TeM Thl, CAMOCTOSITe/IbHAsA padoTa 00yYaroInXcs 4acos
Camocmoamenvhasn paboma
[oxroTtoBka peepaToB 1Mo Teme «AHAJIHN3 U CpaBHEHHE HIICKTPUIECKUX CBOMCTB
Pa3IMYHBIX IPOBOTHUKOBY 4
Tema 3.2 Cooepircanue yuedbnozo mamepuana 17
3aKOHBI NOCTOSAHHO- | 2. [TOCTOSHHBIN AJIEKTPUYECKHI TOK, CHJIa TOKa, INIOTHOCTh TOKa. Y CIIOBUS, He- 2
ro TOKa 00X0JMBIE JUIsS BOSHUKHOBEHHUS M CYILIECTBOBAHUSI AJIEKTpUUecKoro toka. Cra-
LUOHapHOe eKkTpuyeckoe none. 3JC, BHEIHUN U BHYTPEHHUH yJacTKH LEMH,
HaNpsKEHHE Ha ITUX y4acTKax.
3. 3akon OMa 1 yyacTKa Uenu 1 3aMKHyTo# nenu. KopoTtkoe 3ambikanue. Co-
MIPOTHUBJICHHUE U IPOBOAUMOCTE. 3aBUCUMOCTh COIPOTUBJICHHUS IIPOBOAHUKA OT
€ro JUIMHBI, IO U MOIePEYHOT0 CeUEHHsI U TeMIIepaTyphl. 3aKoH JKoys-
Jlenna. 2
IlIpakmuueckoe 3anamue Nel PacueTr cuiibl TOKa U HAIIPSDKEHUS B SJIEKTpUYE- 2
CKHX LETSX.
IIpakmuueckoe 3anamue No2 Tennosoe aelictBue Toka. KopoTkoe 3aMbikaHue. 2
Jabopamopnaa paboma Ne5 TlocnenoBarenbHoe U NapalieIbHOE COEIUHEHUE
MIPOBOJHUKOB 4
Camocmoamenvnasn paboma
Pemenne 3amau mo Teme «PacyeT CHIIbI TOKA M HANIPSDKEHUS B DJICKTPHUYECKUX
LETsIX» 5
Tema 3.3 Cooepircanue yuedonozo mamepuana 16
DJIeKTPUYECKHH TOK | 4. DIEKTPUYECKUIN TOK B 3JICKTPOIUTAX. DIEKTPOIIPOBOAHOCTD IEKTPOIHUTOB.
B Pa3JIMYHBIX cpefax | DIeKTpoiu3. 3aKOHBI AIeKTponn3a. [IpumeHeHne a1ekTpoansa. IeKTpopo-
BOJIHOCTB Ta30B. HecaMOCTOSATENbHBIN 1 CAMOCTOATENBHBIN pa3psiibl. DJIEKTpU-
YECKUU TOK B BakyyMe. TepMO3IeKTpOHHAs! IMUCCHUSL. 2
Ilpakmuueckoe 3anamue No3,4 BakyyMHbIi 110 DJICKTPOHHO-Ty4eBast TPyO-
ka. CpaBHUTENIbHASI XapaKTEePUCTHKA ITPOBOIHUKOB, TUIIEKTPUKOB U MOTYNIPO-
BOJHUKOB. DJIEKTPONPOBOIHOCTH MOIYIIPOBOAHUKOB U €€ 3aBUCUMOCTB OT TeM-
[epaTypbl ¥ OCBEIICHHOCTH. 4
Ilpaxmuueckoe 3anamue Ne5,6,7 CoOCTBEeHHas M IPUMECHAS IPOBOJUMOCTD
MOJTyNpoBOIHUKOB. P-n mepexoxa. [lomynposonuukoBsiit muoa. [IpuMenenue
MTOJTYTIPOBOTHUKOBEIX TPUOOPOB. 6
Camocmoamenvnasn paboma
[Moaroroska pedepaTuBHBIX coodmeHNH 10 Teme «IIpuMeHeHe ToIypoBoI-
HHUKOBBIX TPUOOPOBY. 4
Tema 3.4 Cooeporcanue yuedbnozo mamepuana 16
MaruutHoe moste "5 N\ farpurHoe noste Kak 0CoGBIN BI Matepuu. IIocTOSHHbIE MATHUTHI M Mar-
HUTHOE 10JIe 3eMJIH. 2
6. B3anmoneiictue moneii. I'padpuueckoe nzodpaxenue moneil. MarHUTHEIE
HOJISI TPSIMOTO, KPYTOBOTO TOKA, COJICHOM 1A (KauyecTBEHHO). MarHUTHas HHIyK-
1usl. 3akoH Amrnepa. Pamka ¢ TOKOM B MarHUTHOM 1ioJie. MarHUTHBINH TOTOK 2
Ilpakmuueckoe 3anamue Ne8,9 JleficTBie MAarHUTHOTO TOJISI HA TIPOBOAHUK C
TOKOM. 4
Jlabopamopnasa paboma Ne6 MarHuTHbIE CBONCTBA BEIIECTBA 4
Camocmoamenvhasn paboma
Pemenue 3a7a4 no teme «JlecTBUE MarHUTHOTO TIOJISD) 4
Tema 3.5 Cooepiicanue yuedonozo mamepuana 17
DJIeKTPOMArHuTHasA | 7. DnekTpomMarHutHas HHAyKUus. OnbiTel @apanes. 3aKOH 3JEKTPOMArHUTHOM
WHAYKOHUS naaykimn. Ipasuno Jlenmna. 2
8. Camomnnyknus. UanykTuBHOCTD. DJ]C caMOMHIYKIINU. DHEPTHsl MATHUTHO-
0 MOJIA. 2
Ilpaxmuueckoe 3anamue Nel) MatepruanbHOCTs MArHUTHOTO NoJst. Ponb mar-
HUTHBIX IIOJIEH B SIBICHUSX, Tpoucxosinmx Ha CoJHIle. 2
Ilpaxmuueckoe 3anamue Nell OnpeneneHue SHEPrud MarHUTHOTO MOJIs 2
Jabopamopnas paboma Ne7 Y cTpoiicTBO TpaHchopMaTopa 4
Camocmoamenvnasn paboma
[Moaroroska pedepaTuBHBIX cOOOLIEHUH 1O TeMe «PoJIb 31eKTPOMAarHUTHBIX
MOJIEH B XKU3HH XKHUBOH NPUPOIBI» 5
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HaumenoBanue Copep:xanue yue0HOr0 MaTepHuaJia, IpaKTH4YecKue U JabopaTopubie pado- | O0bem
pa3jesnoB U TeM Thl, CAMOCTOSITe/IbHAsA padoTa 00yYaroInXcs 4acos
Paszgen 4. Kosie0anus 1 BOJTHBI 15
Tema 4.1 Cooeporcanue yuebnozo mamepuana 15
DJieKTpOMarHuTHele | 9. CBOOOIHbBIC AIEKTPOMArHUTHBIE KosieOaHus B KOHType. [IpeBpaieHue sHep-
K0JIe0aHUS M BOJIHBI | THH B 3aKPBITOM KosiebaTenbHOM KoHType. COOCTBeHHAst 4acToTa KojiebaHuii B
KOHTYpe. 3aTyXarolye 3JIeKTPOMarHuTHhIe KoJeOaHusl. 2
10. [IepemMeHHBI TOK KaK BBIHYKAEHHBIE dJIeKTpHUYecKkue Kosedbanus. [lomyue-
HHE NePEeMEHHOTO CHHYCOUAAIBHOTO TOKa IIPY PAaBHOMEPHOM BpAILEHUH BUTKA
(KaTymku) B OTHOPOHOM MarHuTHOM nouie. Ilepros v yacToTa ToKa. 2
11. [onsTHe 0 reHepaTOpax NePeMEHHOr0 TOKa. MIHOBEHHOE, MaKCUMaJIbHOE U
neiicrBytoniee 3HadeHus: DJ1C, HanpsbkeHus U cwiibl Toka. [lonmydenue, nepenaya
U pacripezaenenue sekrposnepruu. Tpanchopmaropsl. IIpeodpazoBanue nepe-
MEHHOTO TOKa. 2
Ilpakmuueckoe 3anamue Nol2,13 DneKTpOMarHUTHOE TIOJIE U €TO PacIpoOCTpa-
HEHHE B IPOCTPAHCTBE B BUJIE 3IEKTPOMATrHUTHBIX BOJIH. OTKPHITHINA KoJeOa-
TeNbHBIA KOHTYp. M300petrenue pagnonpuémunka A. C. [TonoBeiM. OCHOBEHI
panuocss3u. [IpuMeHeHne SIeKTPOMarHuTHBIX BOJIH. BiustHue smekTpoMaraut-
HBIX KOJIeOaHMH Ha JKMBBIC OPTaHU3MBI (COTOBBIE TeIE()OHBI, OBITOBBIE 3JIEKTPO-
IpuOOpHI, KOMIBIOTEP). Mephl 3aIHTHI. 4
Camocmoamenvhasn paboma
[oaroroska pedeparos mo Teme «OLEHKA DIIEKTPOMArHUTHBIX I0JIEH, co31aBa-
€MBIX OBITOBBIMH JIEKTPOIIPUOOPAMH B JKUJIOM TIOMEIICHHUI) 5
Pazgexa 5. Ontuka 24
Tema 5.1 Cooepircanue yuedbnozo mamepuana 12
BoJiHoBas onTuKa 12. KpaTkas uctopust pa3sBUTHS NPEACTABICHUH 0 IPUPOJIE CBeTa. DIEKTpoMar-
HUTHas OpUPOJAA CBETa. 3aBUCUMOCTh MEXy JJITMHOM BOJIHBI U YaCTOTOM 3JIEK-
TPOMArumMTHOI'O U3JIyYCHU. 3aKOHEI OTpaXXCHHUA U TPCJIOMIICHNA CBCTA. 2
13. JInanazon cBetoBbix BoiH. [Tpuniumn [roiirenca. Korepentnocts. UuTEpde-
pennus ceera. Judpaknus ceera. Jucnepcus ceeta. lpera ten. Judpakimon-
Has peurerka. Jndpakiponssiii criekTp. [ToHsiTHe 0 mosipu3anum. 2
Ilpakmuueckoe 3anamue Nol4. Pa3nosxxeHue 6€710ro cBeTa IPU3MOH. 2
IlIpakmuueckoe 3anamue Nel5 Nntepdepeniius ceeta B Mpupoie, IpUMEHEHUE
€€ B TEXHUKE. 2
Camocmoamenvnasn paboma
[Moaroroska pedeparos no teme «Ilossiponapl, UX NIPUMEHEHHE B HAYKe, TEXHU-
K€, MEIULIMHE JUIs1 ONIPEACICHHS KOHIIEHTPAIlMU PACTBOPOB) 4
Tema 5.2 Cooepircanue yueonozo mamepuana 12
3‘“"““’5”” KBaHTO- | 14 Kpanrosas runotesa [Inanka. Ksantoas Teopus cBera. 2
BOM OTTHKH 15. DHeprus u umnynbsc GpotoHoB. lasnenne ceeta. OnbiTH JleOenena. 2
Ilpaxmuueckoe 3anamue Nel6 Buemrauit poroaddexr. OmbiTer CToerosa. 1
Ilpakmuueckoe 3anamue Nel7 3axonsl BHelIHero Gotodpdexra. 2
Camocmoamenvnasn paboma
[Moaroroska pedeparos mo Teme «Xnumudeckoe aeictue ceera. [lonsTue o
(doTocuHTE3E» 4
Pasnen 6. Sinepuasi sHeprus u 3BoJiionnst BeejienHoii 7
Tema 6.1 Cooepiicanue yueonozo mamepuana 7
PDu3uKa aTOMHOI0 16. Yrpasnsemas siaepHas peakuus. SnepHas sHepretuka. TepMosaepHbIil CHH- 2
saapa. Becesiennas te3. [IpoGiema TepMOosAepHOIT SHEPTETHKH.
17. Hama 3Be3nHas cucreMma — I'anaktuka. beckoneunocts Beenennoii. IToustue
0 KOCMOJIOTHH. DBomonys 38e3. DHeprus ConHna u 3Be3x. [Iponcxoxaenne
CoJTHEeUHOW CHUCTEMBI. 2
Camocmoamenvhasn paboma
IoaroroBka pedepaTuBHBIX COOOLICHUH MO TeMe «DBOIOLHS 3BE3/1» 4
HToro 3a 2 cemecTp: 117
Bcero: 180
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2.4 Conep:xkanue pa3ieioB y4eOHOUH TUCUMILTHHBI

2.4.1 3aHAaATHA JEeKIHOHHOI'0 THIIA

pa3
Jen

HaumenoBanu
€ pazzena

Copnepxanue paszena

Dopm

TEKYIL
ero

KOHT]
o1sl

MEXAHHUK
A

Beenenne

MeTonsl HaydyHOro NO3HAHUSA M (¢u3MYecKas KapTHHAa Mupa. ODu3MKa-Hayka O HPHPOJE.
Bo3HukHOBeHHE (DU3UKM KaK HKCICPUMEHTAJIbHON Haykd. ECTeCTBEHHOHAy4YHBI METOJ MO3HAHUS,
€ro BO3MO>KHOCTH U T'PAHUIIBI IPUMEHUMOCTU. POJIb SKCIIEpUMEHTa U TEOPUHU B IPOLECCe MO3HAHUS
npupozsl. Haydnslif sxcriepiMenT u ero ocodenHocTr. Hayunas rumoresa. ®usndeckas MoIelb.

1. TlonsTHe MexXxaHHMUYECKOro IBM)KEHUS. MarepuanbHas Touka. Teno orcuera. Tpaekropus. IlyTb.
Ilepememenne. Ckopocts. Yckopenue. CBoOOgHOE mMajaeHWe Tel. PaBHOMEpHOE IBIDKEHHE IO
OKPYXHOCTHU H €0 XapakTepUCTHKH. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABHKCHUS.

2. Mpuanun uaeprw. [Ipuanun otHocuTenbHOCTH [ammnes. 3akoHs! HeloToHa. J[BH)keHHE Tena mox
JIeiCTBHEM HECKOJIbKHX CHJI.

3. Wmnynsc cunel. WMnynsc Tenma. 3aMKHyTas cUCTeMa. 3aKOH COXpAaHEHUS HUMITYJIbCa.
TloTeHnmanpHas 1 KHHETHYECKAsE SHEPTHsL. 3aKOH COXPAHEHUsI SHEPTUH.

4. Mexannyeckue KoieOaHus. AMIUIMTYIa, TEpHOJ, dYacTtota Kojebanuii. CBOOOJHBICE W
BBIHYKJICHHBIC KoyieOaHus. ['apMOHMYecKue KoyneOaHus. YpaBHCHHE TapMOHHYECKOTO KoJeOaHus.
IIpeBpamenne sHepruu mpu KoyiedaTenbHOM IBIDKEHHHA. MeXaHH4ecKHid pe3oHaHc. MexaHndeckue
BOJHEL. [IpoonbHEIE U TONIepeYHbIe BOJHBL. J{THa BOJIHEL.

Y, P

MOJIEKY.JI
SAPHAS
OU3UKA U
TEPMOIU
HAMUKA

5. Ocuosubie nonoxxeanss MKT u ux omsitHOE 0o6ocHOBaHME. bpoyHOBCcKOe nBrkenue. Juddysus.
Pasmeps! 1 Macchl MoKy 1 aTOMOB. Pazmepsl 1 Macchl MONIeKy i aToMoB. [locTostHHas ABorazpo.
Wneanpublit raz. Tepmoagunamuyeckue napamerpsl. JlaBnenue rasza.

6. BHyTpeHHss SHeprHs UealbHOro ra3a. M3MeHeHne BHyTpeHHEH SHepIruy Tela Mpu TerioooOMeHe
U TIPY COBEpPLICHHH MeXaHH4YecKoi paboTsl. PaboTa rasa npu m3obapHOM M3MEHEHHH ero oObema. 1
Hayajo TepMmoauHamuku. HeoOpatumocth TeruoBeIX mponeccoB. Ilonstue o 2 Hauane
TEePMOANHAMHUKH.

7. Nonsarue daspl BeniecTBa. Mcnapenne n koHaeHcanus. BonsHoit map B atmocdepe. AGconroTHas,
OTHOCHTEIbHAs BIAXHOCTH BO3AyxXa. Touka pockl. [Ipubops! A ompeneneHns BIaXXKHOCTH BO3TyXa
Broxamii nopsinok. IloBepXHOCTHBIHA cioif sxuakocTn. CMaunBanue. KanuiuispHele sSBICHUS.

DJIEKTPO/]
WUHAMUKA

1. DnexTtpuueckoe B3auUMOJCHCTBHE. 3aKkoH
COXPaHEHUs! MIEKTPUIECKOTO 3apsa.

2. 3akoH Kynona. [lusnexTpuueckass MPOHUIIAEMOCTb Cpelbl. JEKTPOCTaTHYECKOe IIOJIE.
HanpsoxenHocts. [lpuHnmn cymepro3unuu moneid. 'padudeckoe m300pakeHHE SIIEKTPUIECKHX
HOJIEH.

3. TIOCTOSIHHBIH JJIEKTPUYECKUH TOK, CHJIa TOKA, IUIOTHOCTH TOKA. YCIIOBHS, HEOOXOIUMBIE IS
BO3HMKHOBEHHS U CYIIIECTBOBAHHS dIeKTpHUUeckoro Toka. CramuonapHoe snekrpuaeckoe none. DJ1C,
BHEUIHUH ¥ BHYTPEHHUI yYacTKH IIETH, HAIPSDKEHUE Ha OTHX yJacTKax.

4. 3akoH Oma ans y4acTka Lienu M 3aMKHyTol nemnu. Koporkoe 3ambikaHue. COnpoTUBIEHHE U
NpOBOAUMOCTb. 3aBHCHUMOCTDH CONPOTUBJICHUA NPOBOAHMKA OT €ro AJWHBI, IUIOUIaAN IMOICPEUYHOTO
CEUeHMs M MaTepuana.

5. DNeKTpHYECKU TOK B JIEKTPONIUTAX. DIEKTPOIPOBOAHOCTE AIIEKTPOIUTOB. DIEKTPONN3. 3aKOHEI
snexTponm3a. IIpuMeHeHne >1eKTpoin3a. DJIEeKTPOIPOBOTHOCTh Ta3oB. HecamocTosTenbHBIN H
CaMOCTOSITENIBHBIN pa3psiibl. DIEKTPHUECKUH TOK B BakyyMe. TepMo3IeKTpOHHAS SMHUCCHSL.

6. MarauTHOe 110J1e KaK 0cOoOBIi BI MaTepuH. [10CTOSHHBIE MArHUTHI 1 MAaTHUTHOE TOJIE 3eMITH.

7. BsaumopeiictBue TokoB. ['paduueckoe wn3oOpakeHue moneld. MarHuUTHbIE MOJST MPSIMOTO,
KPYroBOT'O TOKa, COJIEHOU1a (KaYeCTBEHHO).

8. DnexkrpomarautHas UHAYKIMA. OnbITel @apanes. 3aKoH 3JIeKTpOMarHUTHON MHAykuuu. [Ipasuio
Jlenua.

9. Camonnnyknust. MagyktueHOCTE. DIC caMOMHIYKINH. DHEPIHsi MATHUTHOTO TTOJISL.

OneMeHTapHbIi  3apsn. JuckpeTHocTh 3apsiaa.
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4 KOJIEBAHU | 10. CoGoaHble 31€KTPOMAarHUTHBIE KoneOaHMs B KOHType. IIpeBpamieHue sHepruum B 3akpbiToM | Y, P
51 U BOJIHBI | xonebarensHoM KoHType. CoOcTBeHHass dacToTa KoneOaHMHE B KOHType. 3aTyXaroliue
3JIEKTPOMArHUTHbIE KOJICOAHUS.
11. TlepeMeHHBIH TOK Kak BBIHY)XXICHHBIE 3JeKTpHuyeckue konebanus. [lomaydeHue mepeMeHHOTo
CHHYCOHJIAJIBHOTO TOKAa NP PaBHOMEPHOM BpAIlEHWH BUTKA (KAaTYIIKH) B OJHOPOJHOM MarHUTHOM
none. Ilepuon u yacrtora Toka.
12. Tlonatue o reHeparopax IEPEMEHHOro TOKa. MrHOBEHHOE, MaKCHUMAaJbHOE M ACHCTBYIOLICE
3Ha4yeHus OJIC, HanpshkeHUs U cuiibl ToKa. [loirydenue, nepenada 1 pacupeaeneHue 3J1eKTPOIHEPTun.
Tpanchopmaropsl. [IpeobpazoBanne nepeMeHHOTO TOKA.
5 KBAHTOBA | 13. Kpatkas ucropus pa3BUTHs PeCTaBICHUHN O IPUPOJE CBETa. DIIEKTpOMarHuTHas mpupoja ceera. | Y, P
51 ®U3UKA | 3aBHCHMOCTb MEXTy JUIMHON BOJIHBI X YACTOTOH 3MEKTPOMATHUTHOTO M3Ty4eHHUsI. 3aKOHBI OTPAXKEHUS
U TIPEJIOMIICHHS CBETA.
14. JIlmanazon cBeroBbiXx BonH. I[lpuwHnmmn [roitrenca. KorepentHocth. MHTepdepeHIms caera.
Judpaknus ceera. [ucnepcus csera. Llsera Tten. dudpaxumonnas pemerka. JndpaknuoHHBIH
cnextp. [lonsaTre o nosspuzanuu.
15. KBanToBas runoresa [Inanka. KBanroBas teopus cera.
16. DHeprusa u umnynsc GpoToHOB. JlaBnenue ceera. OnbiTel Jlebenera.
17. VYmpaBnsemas snaepHas peakuus. SnepHas sHepreTtuka. TepmosimepHsiii cunTte3. [Ipobiema
TEPMOSIIEPHON SHEPTETUKHU.
6 DOU3UKA 18. Crpoenue ConHeunolt cucremsl. bonbine mianetsl. Acrepounsl. 3akonsl Kerepa. vV, P
ATOMHOI' 19. Bo3mymienus. CostHeuHbIe U JTyHHBIE 3aTMEHUS. 3Be3/Ibl. biieck, CBETUMOCTb. 3BE3/IHbIE CUCTEMBI.
O SAAPA. OBosronust 3Be3/. Harra 3Be3iHas cucrema-I anakruka.
BCEJIEHH
AS
2.4.2 IlpakTu4ecKue 3aHATHUSA
No HaumenoBanu | CopepikaHue pasjena dopm
pa3 | epasgena a
zen TeKyI]
a ero
KOHTP
oISt
1 MEXAHMKA | IIpaktuueckoe 3ansitue Nel Pemenue 3agau no teme «KuHemarukay. TP, T
[IpaxTrueckoe 3ansatue No2 Pemenue 3aau Ha npuMeHeHue 3aKkoHOB HeroToHa
IMpakTnueckoe 3anstue Ne3 Perenne 3amau nmo teme «MexaHnueckue KoaeOaHMs»
2 MOJIEKYJISA | Ipaktuueckoe 3anstue Ned Pemenune 3agau o teme «KII1J termoBoro aeurarens. KIT/ mbrm P, T
PHASA IIpaxtuueckoe 3anatie Ne5 Pemenue 3agaq o teme «KanuuisipHele sIBICHUS»
OU3UKA U
TEPMOJIUH
AMHUKA
3 AJIEKTPOJ | Ilpaktuueckoe 3anstue Nel Pacuer cuiibl TOKa U HAIIPSKEHUS B SIEKTPUYECKUX LIETIsX. P, T
NHAMUKA IIpaktnueckoe 3ansatie Ne2 TemnnoBoe aeiicTBue Toka. KopoTkoe 3aMblIkaHue.
[paktiueckoe 3ansatie Ne3,4 BakyyMmubIil 110, DeKTpoHHO-TyueBast TpyOka. CpaBHUTEIbHAS
XapaKTepUCTHKA IPOBOJHUKOB, AUICKTPUKOB U MOJYIPOBOJHUKOB. DJIEKTPOIPOBOAHOCTh
MOJYIPOBOJIHUKOB U €€ 3aBHCUMOCTh OT TEMIIEPaTyphl M OCBEIIEHHOCTH.
IIpakTraeckoe 3ansrue Ne5,6,7 CobCTBEeHHas M MPUMECHAst IPOBOJUMOCTD ITOIYIIPOBOHUKOB. P-n
nepexon. [TomynpoBogHuKoBEIA qroa. [IpriMeHeHne MOTYIPOBOAHUKOBEIX IIPHOOPOB.
IIpakTuueckoe 3anstue Ne§,9 JlelicTBUE MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM.
IIpakTuueckoe 3anstue Nel() MaTtepuaibHOCTh MAarHUTHOTO TOJIs. POJIb MarHUTHBIX MOJIEH B
SIBJICHUSX, TpoUcXoAsiux Ha CoJHIIe.
[TpakTuyeckoe 3ansaTue Nell Omnpenenenue SHEPTUM MArHUTHOT'O TOJIS
4 KOJIEBAHHU | Ilpaktudeckoe 3austue Nel2,13 DiuekTpoMarHUTHOE MOJIE U €T0 paclpocTpaneHue B mpoctpanctee B | [IP, T
S1 1 BOJIHBI | BHze 31eKTPOMArHUTHBIX BOJIH. OTKPBITHIA KosteOaTenbHbIH KOHTYp. M300peTenne paguonpuéMHuKa
A. C. TIlomoBeiM. OcCHOBBI pamuocBs3u. [IprMeHEHWe 3JIEeKTPOMAarHUTHBIX BOJH. BimsHue
JIIEKTPOMATHUTHBIX KOJE0aHWIT Ha JKUBBIE OpraHW3MBI (COTOBBIE Tene(OHBL, OBITOBBIC
ANEKTPOIPHOOPEI, KOMITBIOTEP). Mephbl 3aLUTHI.
5 KBAHTOBA | IIpaktuueckoe 3ansatue Nel4. Paznoxenue 6enoro csera npu3Moi. [P, T
A PUBUKA [Ipaktiueckoe 3anstue Nel5 MHTepdepenius cBeTa B mpUpo/ie, MPUMEHEHHE €€ B TEXHUKE

[Tpaktiueckoe 3anstre Nel6 Bueurnuit poroaddext. Ombitor CTonerosa.
IIpakTraeckoe 3ausrie Nel7 3akons! BHenTHETO (oTod(peKTa.
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6 OU3UKA He npenycmotpeHo.
ATOMHOT
O SIIPA.
BCEJEHHA
A
2.4.3 JIabopaTopHbIe 3aHATHS
Ne HaumenoBanu | Conepxanue pasnena Dopm
pa3 | e pasmena a
Jen TEKYIII
a ero
KOHTp
o1st
1 MEXAHHMK | JlabopatopHas pabora Nel M3mepenus nuHeHKo U MTaHTeHIUPKYIEM np, T
A JlabopatopHas paboTa Ne2 DxcreprMeHTaIbHOE MOATBEP)KACHNE 3aKoHa [ yKa.
JlabopatopHas pabota Ne3 DKcHepUMEHTAIbHOE MOATBEPXKICHHE 3aKOHA COXPAHEHHUS SHEPTHU
JlaboparopHas pabota Ned OnpeneneHue yCKOPEHUs CBOOOTHOTO MAACHHUS TPU TTOMOIIHA MOJCITH
MaTeMaTHYeCKOro MasTHUKA
2 MOJIEKYJI | He npexycMoTpeHo.
SAPHASA
OU3UKA U
TEPMOIN
HAMUKA
3 JIEKTPOJ | JlaGopatopHas pabora Ne5 [TocnemoBatenbHOE U MapaieIbHOS COCTMHEHIE TIPOBOTHUKOB P, T
NHAMMKA | JlabGoparopHas pabota Ne6 MarHuTHBIE CBOICTBA BEIIECTBA
JlaGoparopnas pabota Ne7 YcrpoiicTBo TpaHcdopmaTopa
4 KOJIEBAHM | He npenycMoTpeHo.
S1 1 BOJIHBI
5 KBAHTOBA | He npenycMoTpeHo.
1 OPU3UKA
6 DOU3UKA He nperxycmotpeHo.
ATOMHOT
O SIAPA.
BCEJIEHH
A
2.4.4 Conepsxanue camoctosTenbHoi paboTsl (IIpumepnas Tematuka pedepaToB)
1. Hcnapenne u KOHIEHCALHSL.
2. HacslleHHBIN Iap U €r0 CBOMCTBA.
3. AOGconroTHas ¥ OTHOCUTEINIbHAS BJIAXXHOCTh BO3/1yXa.
4. Touka pocsbl.
5. Kunenue.
6. IleperpeTslil map v €ro UCNOJIb30BaHUE B TEXHUKE.
7. KanwuisipHble sIBJICHUS.
8. MexaHuueckue cBOMCTBa TBEPIBIX TEIL.
9. TemnoBoe pacIUpeHUE TBEPABIX TEI U KUIAKOCTEH.

10.1InaBneHne u KpUCTALIU3ALIMSL.
11. IndneKTpuKH B 3JIEKTPUYECKOM IIOJIE.
12.TTongpuzanus JU3IEKTPUKOB.
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13.IIpoBOAHMKY B IEKTPUUECKOM IIOJIE.

14.Konnencaropel. CoefiHEHNE KOHJIEHCATOPOB B OaTapero.
15.OHeprust 3neKTpUUECKOTO MOJISL.

16.251eKTpOMarHUTHBIEC BOJIHBI.

17.Bubparop I'epria.

18. N306petrenue paauo A. C. [TomoBsIM.

19.Pannocss3b.

20.IIpuMeHeHne IIEKTPOMArHUTHBIX BOJIH.

2.4.5 llepeuenb y4uyeOHO-METOAMYECKOTO OOECHEUYECHHUS JIsI CaMOCTOSATEIbHOU
paboThl 00YYAIOMIUXCS M0 AUCITUTUTMHE

CamocrodarenpHass paboTa ydamuxcs fBIsSeTCs BakHeumed Qopmoit ydeOHO-
BOCITUTATENILHOTO Mpoliecca.

OcHOBHast 1eJIb CaMOCTOATEIBHOM pabOThl MNpPU U3YYEHUH JUCHUIUIMHBI —
3aKpeNUTh TEOPETHUECKHE 3HAHUS, TIOJYyUYEHHBIE B XOJ JICKIIMOHHBIX 3aHSTHH, a TaKkKe
chopMHUpOBATh MPAKTHUECKHE HABBIKH IMOATOTOBKU B 00JIaCTH (PU3UKH.

CamocTosTenpHas padoTa ydaluxcs B IPOLECCe OCBOCHUS TUCUUIUIMHBI BKIIOYa-
eT:

- U3y4YEHUE OCHOBHOM U TOTIOJHUTEILHOMN JINTEPATYyPHI MO MPEIMETY;

- U3y4eHue (KOHCIEKTHUPOBAHWE) BOMPOCOB, BBI3BIBAIOIINX 3aTPYIHEHUS MPU HX
U3Y4YEHUU;

- paboTy € ANEKTPOHHBIMH Y4eOHBIMU pPECypCcaMH;

- U3y4YeHHUE MaTepUasoB MEPUOINYECKOM MeUaT, MHTEPHET PECYPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOJTOTOBKY K MPAKTUYECKUM U JIA0OPaTOPHBIM 3aHATHUSM, T/I€ MOTYT OBITh HC-
N0JIb30BaHbl «MeToau4ecKne peKOMEHAAINU M0 MPOBEACHUIO Ja00PaTOPHOTO MPaKTH-
KyMa JIUIs CTyZIeHTOB | Kypca cpeaHero npogdeccuoHaIbHOTO 00pa3oBaHusi, 00 ydaromuX-
cs o cnermanbHocTu 09.02.02 KoMmbroTepHbIE CETH 0YHOUN (hOPMBI 00yUEHUS;

- MOATOTOBKY pedepaTUBHBIX COOOIICHUI IO TEMaM Kypca.

Ha camocTosiTenbHyI0 paboTy CTYI€HTOB OTBOJUTCS:

- B 1-m cemecTpe — 21 yac. yueOHOr0 BpeMEHU;

- BO 2-M ceMecTpe — 39 yac. yueOHOro BpEMEHH.
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HanmenoBanwue pazzaena, [lepeueHs y4eOHO-METOIIUECKOTO 00eCIIeUeHHS JUCIUTUINHEI TI0 BBIITOJHEHUIO
TEMBI CaMOCTOSITEILHON paOOThI

Tuxomuposa C. A. @usmka. 10 k1. : yaeOHUK. ba3oBbIi 1 yriryOaeHHBIH YpOBHU /

I Kusemaruia Tuxomuposa C. A., SBopckuii b. M. - M. : MEemo3nHa,2015. - 312 ¢. - (®I'OC).

Tuxomuposa C. A. ®usuka. 10 ki1 : yaeOHUK. Ba3oBbIii U yriTyOJIeHHBIH YPOBHU /

2 Mumavia Tuxomuposa C. A., SBopckuii b. M. - M. : MEeMo3nHa,2015. - 312 ¢. - (®I'OC).

3 3akoHsI coxpaHeHus B Me- |Tuxomuposa C. A. @usuka. 10 k. : yaeOuuk. ba3oBerii 1 yrimyOneHHbIH ypoBHH /
XaHHUKE Tuxomuposa C. A, AABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (PI'OC).

4 Mexanuueckue koiedanus |Tuxomuposa C. A. ®uznka. 10 k1. : yaeOHuk. bazoBeiil n yriyOneHHbINH ypoBHU /
U BOJIHBL Tuxomuposa C. A., AABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (PI'OC).

5 OcnoBbl MKT. Wneanbhsiii |[Tuxomuposa C. A. @uszuka. 10 k1. : yueOnuk. bazosblii 1 yriryOieHHbIH ypoBHY /
ras Tuxomuposa C. A., AABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (PI'OC).

Tuxomuposa C. A. ®usuka. 10 k1. : yueOHUK. bazoBblii U yriryOneHHbIH ypoBHH /

6 OcroBet TepmouHAMIKY Tuxomuposa C. A, fABopckuii b. M. - M. : Muemo3una,2015. - 312 c. - (PI'OC).

7 Arperatnbie cocrostaust 1 | Tuxomuposa C. A. @uszuka. 10 kit : yueOHuK. bazoBblil n yriay0OiaeHHbI ypoBHY /
(ha3oBbBIC MEPEXOIbI Tuxomuposa C. A., SBopckuii b. M. - M. : Muemo3uHa,2015. - 312 c. - (PI'OC).

Tuxomuposa C. A. ®usuka. 11 k1. : yueOHuK. bazoBblii U yriryOneHHbIH ypoBHH /

8 Snexrpurccroe none Tuxomuposa C. A., SIBopckuii b. M. - M. : MHemo3uHa, 2015. - 319 ¢. - (®I'OC).

Tuxomuposa C. A. ®usuka. 11 K. : yaeOHUK. Ba3oBbIi U yriTyOJIeHHBIH YPOBHU /

9 3AKOHKI NOCTOAHKOTO TOKA Tuxomuposa C. A., SIBopckuii b. M. - M. : MEemo3uHa, 2015. - 319 ¢. - (®I'OC).

10 DnexTpuueckuii TOK B Tuxomuposa C. A. ®usuka. 11 K. : yaeOHUK. Ba3oBbIi U yriTyOJIeHHBIH YPOBHU /
Ppa3IUYHbIX Cpeax Tuxomuposa C. A., SIBopckuii b. M. - M. : MHemo3uHa, 2015. - 319 ¢. - (®I'OC).

Tuxomuposa C. A. ®usuka. 11 K. : yaeOHUK. Ba3oBeIi U yriTyOJeHHBIA YPOBHU /

I Marnutroe noxe Tuxomuposa C. A., SBopckuii b. M. - M. : MHemo3uHa, 2015. - 319 ¢. - (®I'OC).

12 DOnexkrpomarauTHas UH- |Tuxommposa C. A. @usnka. 11 k1. : yueOHUK. ba3oBeIil n yriryOiIeHHBIN YPOBHH /

JTYKIUS Tuxomuposa C. A., SIBopckuii b. M. - M. : MHemo3uHa, 2015. - 319 ¢. - (®I'OC).
13 DnexkrpomarHuTHEIC KO- |Tuxommposa C. A. @usnka. 11 k. : yueOHuK. ba3oBeIil n yriryOiIeHHBIN YPOBHH /
JIeOaHHsI ¥ BOJHBI Tuxomuposa C. A., SBopckuii b. M. - M. : MEemo3uHa, 2015. - 319 ¢. - (®I'OC).

Tuxomuposa C. A. @usuka. 11 KiI. : yaeOHUK. ba3oBbIN U yriTyOJIeHHBIH YPOBHU /

14 Bosmoas onmika Tuxomuposa C. A., SBopckuii b. M. - M. : Muemo3una, 2015. - 319 c. - (®I'OC).

Tuxomuposa C. A. ®uznka. 11 k1. : yueOHuK. ba3oBblil n yriryOneHHbINH ypOBHH /

15 Kantosast onka Tuxomuposa C. A., SABopckuii b. M. - M. : Muemosuna, 2015. - 319 c. - (®I'OC).

16 ®usuka atoma u aToMHO- |Tuxomuposa C. A. @usnka. 11 k1. : yueOnuk. ba3oslil n yriryOiaeHHBINH ypOBHH /

TO sAapa Tuxomuposa C. A., SIBopckuii b. M. - M. : Muemo3uHa, 2015. - 319 c. - (®I'OC).
17 CtpoeHue u pa3BUTHE Tuxomuposa C. A. ®uznka. 11 k. : yueOHUK. ba3oBslil U yriyOaeHHBIH ypOBHH /
Bcenennoii Tuxomuposa C. A., SABopckuii 5. M. - M. : Muemo3una, 2015. - 319 c. - (®I'OC).

Kpome mepeunciieHHbIX HCTOYHUKOB YUAIIUHCS MOXKET BOCIIOJIB30BaThCS MOUCKO-
BBIMH CUCTeMaMU ceTH MHTEpHET Mo TeMe CaMOCTOSTETbHOU PabOoTHI.

JUisi OCBOGHMS JMCLUMILUIMHBI U BBIMOJHEHUS MPEAYCMOTPEHHBIX y4eOHOH mpo-
rpaMMOM Kypca 3a/laHUi 10 CaMOCTOSITENIbHON pab0oTe MOXET ObITh MUCHOJIb30BAaHO Clie-
Jyrolee yueOHO-MeTOANUECKOe 00eCIieueHue:

-METOJINYECKHE PEKOMEHJAIH K BBITIOJIHEHUIO Ta00paTOPHBIX padoT;
-METOJINYECKHE PEKOMEHIAINH K CAMOCTOSITENIbHON padoTe.

Hauanom opranu3zainuu at000i caMOCTOSATENbHON pabOThI TOJIAKHO ObITh IPUBUTHE
HABBIKOB U YMEHUH TPaMOTHOMN pabOThI ¢ YdeOHOM M HAyYHOU JTUTEPATYPOH. DTOT IIPO-
IIECC, B MIEPBYIO OYEpE/ib, CBSI3aH C HAXOXKICHUEM HEOOXOAUMOM ISl YCIEITHOTO OBJIAIe-
HUSl y4eOHBIM MaTepUalioM JTUTEPaTypoil. Yyamuiics JOMKEeH YMETh MOJIb30BaThCs POH-
JnamMu OUOJIMOTEK U CPaBOYHO-OMONIHOrpapuuecKUMU U3TaAHUSIMHU.

3 OBPA30OBATEJIBHBIE TEXHOJIOT'M

Jlnst 00ydeHus Gpu3uKe mpeaycMaTpuBaeTCsl UCIOIb30BaHUE B YI€OHOM Ipolecce
AKTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEJCHUS ayIUTOPHBIX U BHEAYIUTOPHBIX 3aHATUI
C 11eJIbI0 (POPMUPOBAHMS U PA3BUTHSI MPOPECCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS.
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B npomiecce 00ydeHuss TpUMEHSIOTCS 00pa30BaTEIbHBIE TEXHOJIOTHH JIMYHOCTHO-
NESITENIbHOCTHOTO, Pa3BUBAIOLIEr0 U MpobiieMHoro odyuenus. OOsi3ateneH jgaboparop-
HBII IPAKTUKYM IO pa3feiaaM JUCIUTIINHBI.

B yuebGHOM mporiecce HapsLy ¢ TPaJULIUOHHBIMUA 00pa30BaTEIbHBIMU TEXHOJIOTU-
SIMU UCIIOJIb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMATHUECKHE MTPE3CHTAllUN, HHTEP-

AKTUBHBIC TCXHOJIOI'H.

3.1 ObpazoBatenabHble TEXHOJIOTUU IIPH MIPOBEACHUH JIEKLINUN

TeMmbl IeKIIMOHHBIX 3aHATHH

Bupl mpuMeHseMbIX 00pa30BaTeIbHBIX
TEXHOJIOTUH

Kom-Bo gac.

1 Kunematuka

Texuomorus pa3BUBAIOIICTO o6yquH;1

2 JluHamMuKa

Texuomorus pa3BUBAIOIICTO o6yquH;1

3 3aKOHBI COXpAaHEHHS B MEXaHHKE

TexHoNIOTHS pa3BUBAIOLIETO O0YUCHHUS

4 MexaHnuueckue KojaeOaHus U BOIHEI

TexHOMOTHA pa3BUBAOLIETO O0YUCHHUS

5 OcnoBsl MKT. UneanbHblii ra3

Texnomorus pa3BUBAOIICTO O6y‘IeHI/IH

6 OCHOBBI TEPMOJIUHAMUKHI

TexHomorus pa3BUBAOLICTO O6y‘IeHI/IH

7 ArperaTHble COCTOSIHUS M (ha30BBIE MTEPEXO0JIbI

TexHomorus pa3BUBAOLICTO 06y‘I€HI/I$I

8 DnekTpuueckoe mose

Texnomorus pa3BUBAOIICTO O6y‘IeHI/IH

9 3aKOHBI IOCTOSHHOI'O TOKa

Texnomorus pa3BUBAOLICTO O6y‘IeHI/IH

10 DnexTpuyecKkuil TOK B pa3IMYHBIX Cpeax

TexHoorus pa3BUBaOLIET0 00yUCHHUS

11 MaruurtHoe moie

TexHouorus pa3BUBaOLIEro 00yUeHHs

12 DnexTpoMarHuTHAs UHIYKITHS

TexHonorus pa3BUBaOLIEr0 00yUCHHUS

13 DrekTpoMarHUTHBEIC KOJICOAHNUS W BOITHBI

TexHoorus pa3BUBaOLIEro 00yUSHHUS

14 BoaxoBas onTHKa

Texnomorus pa3BUBAOLICTO O6y‘IeHI/IH

15 KBanrToBas onThka

TexHosorus pa3BUBAOLIET0 00yUCHHUS

16 ®u3uka aToMa U aTOMHOTO sifipa

TexHosorus pa3BUBAOLIET0 00yUCHHUS

17 Crpoenue u pazpurue BeeneHHon

TexHomorus Ppa3BUBAIOLICTO O6y‘16HI/IiI

Hroro no xypcy

B TOM YHCJIC UHTCPAKTUBHOC O6y‘ICHI/IC

a%hkk#c\NNNNNNNNNNNN

3.2 O0pa3oBateiabHble TEXHOJIOTHUH MPU MPOBEICHUN MPAKTUYECKUX 3aHATUN

(;mabopaTopHBIX paboT)

HaszBanus Tem n HOMepa IPaKTUUECKUX M 1abopa- | Busl mpuMeHsieMbIx 00pa30BaTeIbHBIX Koi-Bo wac
TOPHBIX 3aHATHH TEXHOJIOTHH

1 Kunemaruka, [Ipaktudeckoe 3austue Nel, JIabo- | TexHosorus mpobIeMHOTO 00yUeHUs 6

patopHas pabota Nel

2 Jlunamuka, [Ipaktuueckoe 3anstue No2, Jlabopa- | TexHOIOTHs TPOOISMHOTO 00yUCHUS 6

TopHas pabota No2

3 3aKoHBI COXpaHEHUs B MEXaHUKe,, JlJabopaTop- TexHomorus mpobIeMHOT0 00yIeHUS 4

Has paboTa Ne3

4 Mexanuueckue kKoaeOanus 1 BoiHBI, [Ipaktuue- | TexHosorus npoOieMHOro 00ydeHHs 6

ckoe 3ansarue Ne3, Jlaboparopnast pabora Ned

6 OcHOBBI TEpMOJIUHAMUKH, [IpakTHueckoe 3aHs- TexHosorus NpoOIEeMHOTO 00yUSHHS 2

Tue Ned

7 ArperaTHble COCTOSIHUS M (ha30BBIE TTEPEXO0IBI, TexHosorus NpoOIEeMHOTO 00yUSHHS 2

[TpakTuueckoe 3anarue Ne5

9 3akoHBI HOCTOSIHHOTO TOKA, [IpakTHueckoe 3aHs- | TexHONOorus IMYHOCTHO- 8

tue Nel,2, JlaboparopHas padora Ne5 JIeSITeJIbHOCTHOTO O0yUeHHS

10 DnexTpuyeckuil TOK B pa3IMUHBIX Cpenax, TexHoNMOrUs IMYHOCTHO- 10

[TpakTuueckoe 3anarue Ne3-7 JIeSITeJIbHOCTHOTO O0YyUeHHs

11 MarnutHoe none, IIpakTHueckoe 3aHsATHE TexHosorus NpoOIeMHOTO 00yUSHHS 8

No8,9, JTabopaTtopHas padora Ne6

12 DnexrpoMaruutHas nHAykus, [IpakTuyeckoe Texnonorus npo6aeMHOro 00yveHus 8
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HasBanus tem n Homepa NPaKTHIECKHX U nabopa- | Buabl npuMeHseMbIX 06111&30BaT€J‘ILHbIX Kon-Bo uac.
TOPHBIX 3aHATHH TEXHOJIOTHH

3ansaTae Nel0,11, JJabopaTopHas padora Ne7

13 DnexTpoMarHuTHbBIE KOneOaHNs U BOJHEL, TexHosorus NpoOIEMHOT0 00yUeHHs 4

[Ipaktuueckoe 3anarue Nel2,13

14 BonroBas ontuka, [Ipaktndeckoe 3aHATHE TexHoNOTHA TPOOIEMHOTO 00YIECHUS 4

Nel4,15

15 KBanroBas onrtuka, [IpakTiuaeckoe 3aHATHE TexHOMOTHA TPOOIEMHOTO 00YIECHUS 4

Nele6,17

Wroro no xypcy 70

B TOM YHCJIC HHTEPAKTUBHOE 00yUCHHE 22

4 YCJIOBUS PEAJTIU3ALIUU ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI

4.1 MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoaumasi JJisi OCYIIECTBICHUS 00pa30BaTEIb-
HOTO TIpoIlecca Mo AUCIUILINHE

Peanuzanus yueOHoit nucuuriuabel Ousnka TpeOyeT Hanu4us yueOHoro kabuHera
JUISL TIPOBEJICHUSI TEOPETUYECKUX M IMPAKTUYECKUX 3aHATUH M 1a00paTopHio COOTBET-
CTBYIOIIETO MPOQUIIS.

VYueOusiit kabunetr «Puzukn» (b-16) BkItoyaeT:

1. YueOHO-METOINYECKYIO TOKYMEHTAIMIO (TEKCThI JEKIMOHHBIX 3aHATHUH, 3a/a-
HUS K IPAKTUUYECKUM 3aHSATUSAM M KOHTPOJIbHBIM paboTaM, TECTOBBIEC 3aJlaHUs IO TeMaM
Kypca).

2. YyeOHo-HarasgHbIe mocodus (Habop TeMaTUYECKUX MJIAKATOB).

3. Texuuyeckue cpecTBa 0O0yUdeHHS (KOMIBIOTEP C MYJILTUMEIUAIPOEKTOPOM,
npuOopbI U 000PYIOBaHUE I NEMOHCTPAIIUA: HAOOP MPYKUH PAa3TUIHON KECTKOCTH,
1u(POBON MYIIBTUMETP, SJICKTPOHHBIE BECHI, TPYKUHHBINM JTUHAMOMETP, ONITUYECKAS
CKaMbsl, Ha0Op AJI N3YUYEHHs 3aBUCUMOCTEN CONMPOTUBIIEHUSI METAIJIOB U
MOJIYIIPOBOJAHUKOB OT TEMIIEPATYPHI)

VYueOnas nadoparopus (T-19 naGopatopus Mexanuku) BKIOYaeT 000pyI0BaHHE,
HeoOxouMoe Ui poBeaeHUs JabopaTopHbiXx padoT Nel-4: JlaGopaTOpHBIM KOMILIEKC
no mexanuke JIKM-1, noptpeTsl Beaukux GU3NKOB U UX KpaTkue ouorpadun)

VYuebnas nadopatopust (b-30 maGoparopus DiekTpuuecTBa) BKIHOYAET 000pYI0-
BaHWE, HEOOXOoAMMOEe Ui TpoBelneHus nabopatopHbix pabor Ne5-7: JlabopatopHbie
CTEH/IbI TI0 AJIEKTPUUECTBY, MOPTPETHI BEIUKHUX (PU3UKOB U X KpaTKue Ouorpadun)

4.2 Tlepeuenb HEOOXOIUMOTO TPOTPAMMHOTO 00eCTIeYeHHS

1. 7-zip (muuen3us Ha anrd. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (unens3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (nuuensus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (muuensus - http://www.openoffice.org/license.html)

5. Free Commander (JIuiieH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1 % 86%d0%b5 % d0%bd %d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (nuueH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cB000AHOM A0OCTYTIE)

8. Mozilla Firefox (siuniensus - https://www.mozilla.org/en-US/MPL/2.0/)
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9. Nano CAD Bepcus 5.1 nokanbHas (quueH3us - cepuitHbiii Homep: NC50B-
45103 ot 24.10.2016)

5 IEPEYEHb OCHOBHbLIX 1 JOITOJIHUTEJIbHBIX NTHOOPMALIMOHHBIX NUC-
TOYHNKOB, HEOBXO/JNUMBIX U1 OCBOEHUA INCLHUITJIMHDBI

5.1 OcHoBHas nuTepaTypa

1. Tuxomuposa C. A. ®uzuka. 10 k1. : yueOHuk. ba3oBbiii 1 yrimyOneHHBIN ypOB-
uu / Tuxomuposa C. A., AABopckuii b. M. - M. : Maemo3una,2015. - 312 c. - (PI'OC).

2. TuxomupoBa C. A. ®usuka. 11 k1. : yaeoHuk. ba3oBslit 1 yriryOaeHHBIA YPOB-
Hu / Tuxomuposa C. A., SIBopckuit b. M. - M. : Maemo3suna, 2015. - 319 c. - (®I'OC).

3. Tpopumosa, T. U. PykoBoACTBO K pelIeHHIo 3a7a4 1o pu3ukKe : yaeOHOe moco-
oue nns CI1IO / T. U. Tpodumoa. — 3-e uza., ucnp. u aomn. — M. : I3gaTenscTBO
FOpaiit, 2017. — 265 ¢. — (Ilpodeccuonansuoe o6pazosanue). — ISBN 978-5-534-
03636-7. https://www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-
OFF2AC9E3A7A

5.2 JlonionHUTENbHAS TUTEPATYpa

1. Pacosckuii, M. Uctopus ¢puzukn XX Beka [ IIEKTpOHHBIN pecypc] : yueo-
Hoe mocobue / M. PacoBckuid, A. Pycunos. - OpenoOypr : OI'Y, 2014. - 182 c. : un., cxem.
- URL: http://biblioclub.ru/index.php?page=book&id=330568.

2. KpaBuenko, H. FO. ®u3uka : yuebnuk u npaxktuxym s CI10 / H. 1O.
KpaBuenko. — M. : U3znarensctBo KOpaiit, 2017. — 300 ¢. — (IIpodeccruonansHoe 00-
pa3zoBanue). — ISBN 978-5-534-01418-1. https://www.biblio-online.ru/book/1D208927-
2996-46B3-B8FF-F3F55FF62666

3. ®duszuka. CrnoBapb-cipaBounuk B 2 4. Yacte | : cnpaBounuk ansa CIIO / E.
C. IInarynos, B. A. Camoneros, C. E. Bypasoii, C. C. IIpomkun. — 2-e u3g., crep. —
M. : UznatensctBo FOpaiit, 2016. — 380 c. — (IIpodeccronansHoe oOpa3oBaHue). —

ISBN 978-5-9916-8805-5. https://www.biblio-online.ru/book/97BSE856-CESE-46AS8-
9174-BBEEADEE3495

4. ®wusuka. CroBapb-cripaBouHuk B 2 4. YacTs 2 : cnpaBouynuk aist CI1O / E.
C. IInatynos, B. A. Camoneros, C. E. Bypasoii, C. C. IIpomkun. — 2-e u3g., crep. —
M. : UzparensctBo FOpaiit, 2016. — 396 c¢. — (IIpodeccuonansHoe obpa3oBaHue). —

ISBN 978-5-9916-8833-8. https://www.biblio-online.ru/book/64C73E34-34A9-4F11-
A707-2966E65C7D62

5.3 [lepuonnueckue u3nanus

1. 3nanue-cuna. — URL:
http://biblioclub.ru/index.php?page=journal _red&;jid=220412 .
2. Becthnuk Bonrorpaackoro rocynapctseHHoro yuusepcurera. Cepus 1. Ma-

tematuka. Puznka. — URL:
http://biblioclub.ru/index.php?page=journal_red&;jid=279797;
http://elibrary.ru/contents.asp?titleid=10018

3. BectHuk BopoHexkckoro rocygapcTBeHHOro yuuBepcurera. Cepusi:
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®uzuka. Maremaruka. — URL: http://elibrary.ru/contents.asp?titleid=9761

4. Bectauk [IckoBckoro rocyaapctBeHHOTO yHUBepcuTera. Cepusi:
EctectBennsle u ¢pusnko-maremarnyeckue Hayku. — URL:
http://elibrary.ru/contents.asp?titleid=37511

5. Bectauk MockoBckoro Yausepcuteta. Cepust 3. @usnka. ACTpOHOMUS. —
URL.: http://biblioclub.ru/index.php?page=journal_red&jid=344871 .
6. DKCIepuMEeHT U uHHOBaImu B mikosie. — URL:

http://elibrary.ru/contents.asp?issueid=1513931 .

5.4 nTepHeT-pecypehl
1. OBC «YHuepcuterckas Oubamoreka ONLINE» : caiit. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.
2. ObC uznarennscrBa «Jlanby : caift. - URL: http://e.lanbook.com.
3. OBbC «lOpaiit» : [pazmen «BAIHA TIOAIIMCKA: ®umman Kyol'V (r.

Cnassinck-Ha-Ky6anm)] : caift. - URL: https://www.biblio-online.ru/catalog/E121B99F-
ESED-430E-A737-37D3A9E6DBFB.

4. Hayunas »snextponnas Oubnuoreka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

5. ba3pl nmanHpix komnanuu «Mct Bero» [pasnpen: Ilepuoanueckue uznaHus
(na pycckowm sa3bike)] : cait. — URL: http://dlib.eastview.com.

6. OenepanbHas uHbOpManMoOHHas cucremMa «EaMHOE OKHO [gocTyma K
oOpa3zoBaTenbHBIM pecypcamy : cailT. — URL: http://window.edu.ru.

7. @denepasibHBIE  LEHTP  HHPOPMAIMOHHO-00pA30BaTEIBHBIX  PECYpPCOB
(®LUOP) : caiit. - URL: http://fcior.edu.ru .

8. Enunas xonnexkuust uudpoBsix o0pazoBaTeiabHbIX pecypcos : caiT. — URL:

http://school-collection.edu.ru.

0. denepanbHBIN EHTP 00pa30BaTEIHFHOrO 3aKOHOAATENIbCTBA : caidT. — URL:
http://www .lexed.ru.

10.  Dunuknonenuym : Ouuukinoneauu. Crnosapu. CnopaBounuku // O3bC
«YHuuepcuterckas 6ubnuorexka ONLINE» : caiit. — URL: http://enc.biblioclub.ru/.

6 METOAMYECKHNE YKA3AHUA ObYHAIOIIIMMCA 11O OCBOEHUMIO AN C-
UITJIMHBI

VYyamuecst A MOJTHOIEHHOTO OCBOCHHS Y4eOHOTO Kypca JIOJDKHBI COCTABIISITH
KOHCIICKTBl KaK MPU MPOCITYIINBAHUHA €r0 TCOPETUYECCKOW (JICKITMOHHOMN) YacTH, TaK U
IpU TOATOTOBKE K TNPAKTHUYECKUM (CEMHHAPCKUM) 3aHIATHsIM. JKenarenbHO, 4YTOOBI
KOHCIICKTHI JICKIIUH W CEMHHAPOB 3alMCHIBAIMNCH B JIOTUYECKOW IMOCIIENOBATEILHOCTH
U3y4eHHsI Kypca W COJICPXKAJIMCh B ONHOW TeTpaau. IJTO obecrneduT Oojee TMONHYIO
MOJITOTOBKY KaK K TEKYIIUM y4eOHBIM 3aHSITHIM, TaK B CECCHOHHOMY KOHTPOJTIO 3HAHHH.

CamocrosaTenbHass paboTa ydamuxcs sBIS€TCS BakHeumed (opmoit ydeOHo-
TI03HABATENBHOTO Tponiecca. Llens 3amanuii A7t caMOCTOSTEIbHONH PabOThl — 3aKPETHUTh
U paCUIMpPUTh 3HAHWS, YMCHHUS, HaBBIKH, MPUOOpPETCHHBIC B pe3yjbTaTe HW3YUYCHUS
TUCIUIUIMHBI; OBIIAZIETh YMEHUEM HCIIONBH30BATh MOTYYEHHBIC 3HAHUS B MPAKTHUECKOU
paboTe; MOTy4nTh IEPBUYHBIE HABBIKU MPO(HECCHOHAIBHON NEeITEITLHOCTH.

22



Hauanom opranuzanuu 10001 caMOCTOSTEIbHON PadOThI TOIHKHO OBITh IPUBUTHE
HAaBBIKOB M YMEHUU TPaMOTHOW paboOThl ¢ yuyeOHON M HAy4yHOH JUTeparypoil. DTOT
npouecc, B MEPBYI0 OYEPEIb, CBSI3aH C HAXOKJICHUEM HEOOXOAUMOU [UIsl YCHEIIHOTO
OBJIaJIEHUS] Y4EOHbIM MaTEpHAJIOM JIMTEPATYpOW. YUalMiics TOJKEH H3YYUTh CIHCOK
HOPMAaTUBHO-IIPABOBBIX AKTOB W HIKOHOMHUYECKOW JIMTEPATYPbl, PEKOMEHIYEMBII 10
y4eOHOM JHCUHMIUIMHE; YMETh IMOJIb30BaTbcsi (QoHAAMU OHOMMOTEK U CIPaBOYHO-
ounbauorpad@uuecKUMH U3TaHUSIMH.

3amaHus I CaMOCTOSATEIBHONM pabOThl BBIMOJIHSIOTCS B MHUCHbMEHHOM BHUJE BO
BHeayIUTOpHOE Bpems. PaboTa A0omKHA HOCUTH TBOPUECKHM XapakTep, NMPU €€ OLICHKE
IpenojaBaTeNb B MEPBYIO OYEPEb OLIEHUBAET OOOCHOBAHHOCTh M OPUTMHAIBHOCTH BBbI-
BOJIOB. B nuceMeHHOH paboTe 1o TeMe 3aJaHusl yJaluluiicss JOJKEH MOJIHO U BCECTOPOH-
HE PACCMOTPETh BCE ACTEKThI TEMBI, YUeTKO CHOPMYIHPOBATH U apryMEHTHPOBATH CBOIO
MO3UIMIO TI0 UCCJEeNYEMBbIM BoIpocaM. BrIiOOp KOHKpETHOro 3aiaHus JUisi CaMOCTOS-
TEIbHOU pabOThl IPOBOAMT MPENOIaBATENb, BEAYILIUN TPAKTUYECKUE 3aHIATHUS B COOTBET-
CTBUH C NIEPEYHEM, YKA3aHHBIM B IJIaHAX MPAKTUYECKUX 3aHATUM.

Obwue npasuna 8blnoIHEHUsS NUCbMEHHBIX pabom

Ha nepBom 3aHSATUM CTYIEHTHI JOJKHBI OBITh MPOUH(POPMHUPOBAHBI O HEOOXOU-
MOCTH COOJIIOICHHSI HOPM aKaJIeMHUYECKOM STUKU M aBTOPCKHX IpaB B Xoje oOyueHus. B
YaCTHOCTH, MPEIOCTABIISFOTCS CBEJICHHUS:

— obmas napopmarus 006 aBTOPCKUX MpaBax;

- IpaBWIa UUTUPOBAHUS;

- npaBuiia 0pOPMIIEHUS CCBLIIOK;

Bce nmeroniyiecst B TEKCTe CHOCKH TILATEIBHO BBIBEPSAIOTCS M CHAOKAIOTCS «aipe-
caMm».

Henmonyctumo BKIIIO4AaTh B CBOIO PabOTY BBIAEPKKHU U3 pabOT APYTUX aBTOPOB Oe3
yKa3aHUs Ha 3TO, MEPECKa3bIBaTh UyXYyH paboTy OJMU3KO K TEKCTy 0€3 OTCHUIKUA K HEH,
UCMOJIb30BaTh YyXHe UaeH 0e3 yKa3zaHUs MEepBOMCTOYHUKOB (3TO Kacaercs M MHpopma-
Uy, HaiiieHHoi B MiHTepuere). Bee cimydaun naruara J0MMKHBI OBITH UCKITIOYEHBI.

Crnucok MCTOIb30BaHHOM JUTEpaTyphl JOHKEH BKIIIOUATh BCE UCTOUHUKH UHPOP-
Malluy, U3y4YeHHbIE U MPOPA0OTaHHbIE CTYJEHTOM B IPOLIECCE BBIMOJIHEHUS pabOThI, U
noikeH ObITh coctaBieH B cootBercTBUU ¢ [[OCT P 7.0.5-2008 «bubnuorpaduyeckas
ccpuika. O6muMe TpeOoBaHUS U TPABUIIAY.

Tpebosanus k nanucanuio pegpepama

Pedepat no nanHoMy Kypcy SBISE€TCS OJHUM M3 METOJOB OpPraHU3alMi CaMOCTO-
ATEIILHON PabOoTHI.

Temsb! pedepaToB SBIAIOTCS JOMOTHUTENBHBIM MAaTEPUAIIOM JIJIsl U3yYCHHE JTAaHHON
JTUCHUIUIMHEL. Pedepat orieHnBaeTcs B 0JIMH Oalljl B OLIEHKE UTOTO IK3aMeHa

Pedepat nomken ObITh MOATOTOBJIEH COTJIACHO TEME, MPEAJIOKEHHON MpernoaaBa-
TeneM. JomyckaeTcsi caMOCTOSITENbHBIN BEIOOP TeMbl pedepara, HO MO COTJIACOBAHMIO C
IPEnoJaBaTeIeM.

Jlis HanucaHusi pedepara CTYIAEHT CaMOCTOSITENIbHO MOAOUpPAET UCTOYHUKU HH-
dopManmu o BbIOpaHHOUW TeMme (JuTepartypa yueOHas, mepuoaunyeckas u HHTepHeT-

pecypcbl)
O6nem pedepata — He meHee 10 cTpanull popmara A 4.
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Pedepar nomxken umMeTs (TUTYIBHBIN JTUCT, COJIEPIKAHNUE, TEKCT JIOJDKEH OBITh pas3-
OUT Ha pa3Jiesibl, COTIACHO COJIEPIKAHUIO, 3aKIIOYEHHE, CITUCOK JIMTEpaTypbl HE MEHee 5
HMCTOYHUKOB)

O6cyxenne TeM pedepaToB MPOBOJUTCS HA TE€X MPAKTUUECKUX 3aHITHUSAX, IO KO-
TOPBIM OHU pacmlpeliesieHbl. DTO SBISETCS 00s3aTeNbHBIM TpeOoBaHueM. B cinyudae He
npescTaBiIeHus pedepara coriiacCHO yCTaHOBIEHHOMY Ipaduky (0e3 yBaKUTEIbHOU MpHU-
YUHBI), yUaluiicss o0s3aH MOArOTOBUTh HOBBIN pedepar.

Nudopmanus no pedepary He momkHa mpesbimiaTth 10 mMuHyT. BhicTymaromimii
JOJIKEH MOJTOTOBUTH KPATKUE BBIBOJIBI 110 TeMe pedepaTa /i1l KOHCIEKTUPOBAHMSL.

Cnaua pedepara mpemnogaBaTennto o0s3aTeIbHa.

7.0HEHOYHbLIE CPEJCTBA U1 KOHTPOJIA YCIIEBAEMOCTU

7.1 IlacniopT doHAA OLIEHOYHBIX CPEJICTB

0 HaumeHoBaHue 011eHOUHOTO cpea-

i KonTtpoaupyemsie pazaens! (TEMbl) AUCIUTITHEB cTBa

1 Kunemarnka JIab. pabora
2 JwHamuka JIab. pabora
3 3aKOHBI COXPAHEHUSI B MEXAHUKE [Ipakr. pabora
4 MexaHuueckue KoyeOaHus U BOJIHBI Ipaxr. pabota
5 OcHoBbl MKT. UneanbHblii ras [Ipakr. pabora
6 OCHOBBI TEPMOANHAMHUKH [IpakT. paboTa
7 ArperatHsle COCTOSTHHS 1 (ha30BbIE TIEPEXOIBI Pedepar

8 OJeKTpHUecKoe Noje Pedepar

9 3aKoHbI IOCTOSTHHOTO TOKa Jlab. pabota
10 OIeKTpUUECKHUil TOK B pa3NUYHbIX Cpefax [Ipakr. padoTa
11 MarHuTHOE 1oJie JIab. pabota
12 OneKTpoMarHuTHast HHAYKIUS IIpaxT. pabora
13 OJeKTpOMarHuTHbIE KOJIe0aHUs U BOJHBI Pedepar

14 BonnoBas onrtrka [Ipakr. pabora
15 KBanToBas ontuka [Ipakr. pabora
16 ®du3uKa aToMa U aTOMHOTO si/ipa [Ipakr. pabora
17 Crtpoenue u pazsutue BeenenHoi [Ipakr. pabora

7.2 Kputepuu OlIeHKH pe3yabTaTOB 00y4YeHUs

KouTpons ©  omeHka pe3yabTaTOB  OCBOCHHUS  Y4EOHOW  AMCIMILTUHBI
OCYIICCTBIISICTCST TIPETOJIaBaTe/ieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX padoT,
TECTUPOBaHUsA, COOECEeIOBaHUs MO PE3yJibTaTaM BBIMIOJIHEHUS J1a0OpaTOPHBIX padoT, a
TaK)Ke PEIICHHS 3a/iad, COCTaBIICHHs pabouyux TaOJIMI] W TOJATOTOBKH COOOIICHUH K
ypoKy. 3HaHHUS CTYJACHTOB Ha MPAKTUYCCKUX 3aHATHIX OICHUBAKOTCA OTMETKAMHU
«OTJIMYHOY, «XOPOIII0», KyTOBICTBOPUTEIIBHO» M «HEYIOBICTBOPUTEIHHOY.

OneHka «OTIUYHO» BBICTABIISICTCSA, KOT/Aa CTYJIEHb IIOKa3bIBa€T TIIYOOKOE
BCECTOpPOHHEE 3HAHWE pa3jelia JUCIUIUIMHBI, O00S3aTeTbHOM H  JTOTIOJHUTEIBHON
JUTEPATypbl, ApPTyMCHTHPOBAHO M JIOTHYECKH CTPOMHO U3JIaraeT marepuaj, MOXKET
NPUMEHSITH 3HAHUS IS aHAIN3a KOHKPETHBIX CUTYaIUH.

OrneHKa «XOpOIIO» CTABUTCS TPH TBEPABIX 3HAHUSAX pas3fena JAUCIHUILIAHBI,
00s3aTCIBHON  JIMTEpaTypbl, 3HAKOMCTBE C  JIONOJIHUTEIBHOW  JINTEPATYPOH,
apryMEHTHPOBAHHOM H3JIOKCHUHM MaTepuajia, YMCHUHM MPUMEHUTH 3HAHUS JUIS aHaIHM3a
KOHKDPETHBIX CUTYalUH.

OreHKa «yIOBICTBOPUTEIHHOY» CTABUTCS, KOT/Ia CTYICHT B OCHOBHOM 3HAET pa3fien
JUCITUTUTMHBI, MOXET MPAKTHYECKHU MPUMEHUTH CBOM 3HAHUSI.
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OHCHK& «HCYHOBJICTBOPHUTCIILHO» CTABUTCA, KOT'ZIJda CTYACHT HE OCBOUJI OCHOBHOT'O
COACPIKAHHUA IpECAMECTA U c1a00 3HaeT H3y‘laeMHI>i pasaci JMCHUIIINHBI.

Pesynbratel 00yueHus
(OCBOCHHBIE YMEHHSI, YCBOCHHBIEC 3HAHMIS)

@DopMbI 1 METOIBI KOHTPOJIS U OLICHKH PE3yJIbTAaTOB
o0yueHmst

YMEHHS:

OrmcrBaTh 1 OOBACHATE (DI3UYECKHE SBIICHIS U CBOCTBA TEII:
JIBVDKEHUE HEOECHBIX TEJ M HCKYCCTBEHHBIX CITyTHHKOB 3EMIIH;
CBOICTBA Ia30B, )KUIKOCTEH U TBEPIBIX TEI; HJIEKTPOMAarHuTHYIO
WHAYKIUIO, PACTIPOCTPAHEHHE IEKTPOMArHUTHBIX BOJIH; BOJTHO-
BBIE CBOICTBA CBETA; M3IIyUCHHE M MOIJIOIIEHNE CBETa aTOMOM;

(doTorddekr

'YCTHBIN KOHTPOJb (MHANBUIYATBHBIN 1 (PPOHTAIH-
HBIH).

BrImosiHEHHE TECTOBBIX 3aJaHUMN.

[ToaroroBka cOOOIIEHUIA.

3amuTa 1abopaTOpHBIX padoT.

OT1mmuath TUIOTE3bI OT HAYYHBIX TEOPUIt

OHeHKa PE3YJIbTATOB NPAKTUYCCKUX 3aHATHI.

HeﬂaTb BbIBOJbI HA OCHOBC 3KCIICPUMCHTAJIbHBIX JaHHBIX

HaOnroneHue u onieHKa BHITIOJHEHHUS TPAKTHUCCKUX
IECUCTBUM.

[TpuBOUTE MPUMEpBI, TOKA3bIBAIOIIHE, YTO: HAOIIOACHHS U SKC-
TIEPUMEHT SIBIITIOTCSI OCHOBOH JUTSI BEIABIDKEHHSI THIIOTE3 U TEO-
PpHii, TO3BOJISTIOT IIPOBEPUTH HCTHHHOCTH TEOPETUIECKUX BBIBO-
JI0B; (hH3IIecKast TEOPHS JACT BO3MOXKHOCTb OOBSICHSTB U3BECT-
HBIE SIBJICHUS IPUPOJIbI M Hay9HbIE (DAKTHI, TIPEICKa3hIBATH CIIE
HEW3BECTHBIE SIBJICHUSI

YCTHBIN KOHTPOJIH (MHIMBHIYATBHBINA U ()POHTAIE-
HBIH).
[ToaroroBka coOOIEHUI.

IprBOUTE MpHMEpPBI MPAKTUYECKOTO UCTIONB30BAHMS (PH3HIe-
CKHX 3HAHUI: 3aKOHOB MEXAHWKH, TEPMOJAVHAMUKH Y JNEKTPOI-
HAMUKU B MEIULIMHE; PA3INYHbIX BUIOB 3JIEKTPOMAarHUTHBIX W3-
JIy4EHHH JUI Pa3BUTHUSL Pali0 U TEJICKOMMYHUKAI, KBAHTOBOI
(HM3MKY B CO3IAHNN S1IEPHON SHEPreTUKH, JIa3epPOB

[ToaroroBka coOOIEHUI.
[Mouck napopmanuu B HTEpHETE.

BOCIIPUHUMATh ¥ Ha OCHOBE IOJIy4EHHBIX 3HAHUM CaMOCTOSTENb-
HO OLICHUBATb HH(OPMALIHUIO, COIEPKAILLYIOCS B COOOIICHHSX
CMU, NHtepHeTe, Hay4HO-NIOMYJISIPHBIX CTAaThsIX

ITonroToBka cooOuieHuH.
[Mouck nadpopmauuu B MutepHere.

TIPUMCHSATDH NOJTYYCHHBIC 3HAHWA NJIA pCIICHUA (1)I/I3I/I‘-ICCKI/IX 3aga4

TectupoBanue

OMpEIEIIATh XapakTep (HHU3UUECKOro Mmporiecca mo rpaduky, Tad-
e, popmyIe

Ortyer no naboparopHbM pabotam. Nel-Nod
3amurta 1abopatopHbIX padot. Nel-NelQ

U3MEPATH PN PUZMUECKUX BEJIMUNH, TIPEICTABIISS PE3yIIbTaThl
W3MEPEHUH C yIeTOM HX MOTPEIIHOCTeH

Otuer o nmabopaTopHbIM pabotam. Nel-Ned
HaGmonienue 1 orieHKa BBITOJHEHHS MPAKTHYECKUX
nerictBuit. 1/p. Nel-Ned

3amura tabopatopHBIX pabot. Nol-Ned

WCIIOJIE30BaTh MPHOOPETEHHBIE 3HAHNS M YMEHHS B IPAKTHIECKOM
JeSITEILHOCTH 1 TIOBCEAHEBHOM JKM3HM: JUTs oOecTiedeHus 0e3-
OITACHOCTH XKU3HEESATEIFHOCTH B TIPOLIECCE UCTIONB30BAHMS ObI-
TOBBIX JIEKTPONPHOOPOB, TPAHCTIOPTHBIX CPEICTB, CPECTB pa-
JIMO- 1 TEIEKOMMYHHUKAIIMOHHOH CBSI3H

HpaKTHKOOpHCHTHpOBaHHHe 3aJaHus

OLICHKY BIIMSTHUS Ha OPraHN3M YeJIOBeKa U JIPyre OpraHu3MBbl
3arpsi3HEHNsI OKPYKaIOLIEH cpebl

PAIMOHATIEHOTO TIPUPO/IOTIONH30BAHKS U 3aIIUTHI OKPYKAIOIIEeH
cpermbl

Pedepar.
[Mouck napopmanuu B UaTEpHETE

3HAHMUA:

CMBICT TIOHSTHI: (PU3MUYECKOE SIBJICHUE, THIIOTE3a, 3aKOH, TEOPHS,
BEIIIECTBO, B3AUMOJICHCTBHE, FIIEKTPOMArHUTHOE TI0JIE, BOJTHA,
(hoTOH, aTOM, aTOMHOE PO, HOHNZUPYIOIINE M3ITYIEHHUSI, TTaHe-
Ta, 3B€3/1a, TajlaKkTHKa, Bcenennas

'YCTHBIN KOHTPOJb (MHANBU/IYaTBHBIN 1 (PPOHTAIIE-
HBIH).

TectupoBaHnue.

3amuTa 1abopaTopHBIX padboT. No5-No7

CMBICIT (PUBMIECKUX BETMUYHH: CKOPOCTh, YCKOPEHHUE, Macca, CHIIa,
HMITYJIbC, paboTa, MEXaHUUECKas SHEPT S, BHYTPEHHSISI SHEPT S,
a0CONFOTHASI TEMITEPaTypa, CPEAHSA KUHETAYCCKast SHEPTUs Ja-
CTHUII BEILIECTBA, KOJIMYECTBO TEIJIOTHI, SIEMEHTAPHBIH 3JIEKTpH-
YECKHUI 3apsi]

'YCTHBIN KOHTPOIb (MHANBUIYaTBHBIN 1 (PPOHTAIIB-
HBIH).
3amuTa nabopaTopHbIX padboT. Nel-Ned

CMBICJI (1)I/I3I/I‘ICCKI/IX 3aKOHOB KJIACCHYECKOM MCXaHWKH, BCEMHP-
HOI'O TATOTEHUS, COXPAaHCHUS DHEPI'UU UMITYJIbCA U DJICKTPHUYIC-
CKOro 3apsiia, TCpMOJANHAMUKY, SHCKT‘pOMaFHI/IT'HOﬁ HWHAYKIWUH,

¢dotoadpdekra

TectupoBanue.
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BKJIAJT POCCHICKUX M 3apYOCKHBIX YUCHBIX, OKAa3aBIIIHAX
HarOOJIbIIIEE BIFSTHHE Ha pa3BUTHE (UK

Pedepar.
ITouck napopmanuu B IHTEpHETE.

7.3 O1ieHOYHBIE CpeICTBA [Tl POBEACHUSI TEKYIIEH aTTecTalluu

Pegepam. Pedepat siBrseTcss mpoJyKTOM CaMOCTOSATENIbHON pabOThl ydallerocs u
Ipe/ICTaBIseT COOOM KPaTKOE U3JI0KEHHE B MMCbMEHHOM BU/IE TIOJYYEHHBIX PE3YJIHTATOB
TEOPETUYECKOTO aHaln3a OMpEJEIICHHON Hay4dHOU (y4eOHO-MCCIIe10BaTeIbCKOM) TEMBI,
IJIe PaCKpBIBACTCA CYTh MCCIIEyeMON MPOOIEMbl, IPUBOSATCS PA3IMUHbIE TOYKU 3PEHUS,
a TaKKe COOCTBEHHbIE B3IJIS bl YUALIEroCcsl Ha Hee.

Konmponvuas paboma. KontponbHas paboTta sBIsieTCS HA0OpPOM MPAKTHYECKUX
3aJlaHui U 3a]1a4 [0 TeMaM M3y4aeMOU TUCIUIUIMHBI, MTO3BOJISIOMUX (HOPMHUPOBATH 3HA-
HUS, a TAKKEe YMEHUsS 00y4daroImuxcsi B 00JacTi PU3KKH.

[Tpumepsl 3a1a4 U BOIPOCOB K KOHTPOJIbHOU paboTe:

1) KakoBa >kecTKOCTh IPYKHHBI, €CJId Ipy3 Maccoil 10 Kr pacTsSruBaeT npykuHy

Ha 10 cMm.
1000H/m

2) Kakoii rpy3 Hy»KHO MOJIBECHUTH K npykuHe xkEcTKocThio 1000H/M, uToOBI pac-

TSHYTh €€ Ha 20 cM.

3) I'py3 maccoii 3 Kr pacTAruBaeT npyxuHy Ha 5 cM. Kakum 1oixeH ObITh Ipy3,

KOTOPBIN PACTSAHET MIPYKUHY Ha 8CM.

4) Kak HazbpiBaetcs 3aBucuMocThb F = kKAB maTemaTuke?
5) Uto npoucXOoAUT C CUIION YIPYTOCTH, €CIIN JIMHA IPYKUHBI YBEIMYUBACTCS?

VmMmenbuiaercsa?

6) Kak n3meHurcs cuiia ynpyrocTH, €Clid JUIMHA IPYKUHBI YBEIUUUTCS B 2 paza?
Tecm. Tect npeacTaBisieT cOOOM CUCTEMY CTaHIAPTHU3UPOBAHHBIX 3aJaHHM, M103-
BOJISIFOIIIMX aBTOMATU3UPOBATh MPOLIEYPY U3MEPEHUST YPOBHS 3HAHHM 00yJarOIIuXCsl.

[IpuMepsl TECTOBBIX 3a/1aHUIA:

Pa3zgen «Mexanndeckue KoaeOaHust U BOJIHBI»
(BBIOOp OJTHOTO TIPABHIIBHOTO OTBETA)
1. ITporecchl, KOTOPBIE XaPAKTEPUIYIOTCS ONPEACIEHHON MTOBTOPSIEMOCTHIO BO BpPEMEHHU

1. BonHa

2. mepeMelleHue
3. xonebaHus
4. umnynsc

2. Benmuuna A B ypaBHeHHn S = Acos(@rl +¢,)

1. ammuTyna

2. 4actoTa

3. mepemenieHue

4. mMUKIN4YecKas yacToTa

3. Benmnunna @ B ypaBHeHHn S = ACOS(@r + )

1. ammumryna

2. YacToTa

3. mepeMelieHue

4. LUKIAYecKas 4acToTa

4 Konebanus CHUCTCMBI, KOTOPBIC ITPOUCXOIAT B OTCYTCTBHUC IICPCMCHHBIX BHCIITHUX BO3-

IercTBUM Ha HEE
1. OueHus




2. 3aryxarouiue
3. anepuoauyecKue
Pa3nen «QnexkrpuyecTBo»
(BBIOOp OJTHOTO IPABHIJIBHOTI'O OTBETA)

1. HanpaBienHoe N1BH>KEHUE 3apsyKEHHBIX YaCTULl B 3aMKHYTOM LIETTH
. mIoTHOCTH TOKA 2. 3EKTPOABUKYILAs CUJIa 3. CHJIa TOKA 4. HAIPSIKEHUE 5. dJIEKTPHU-
YECKUU TOK
6. BIEKTPUYECKOE T0JIE
2. PaGora, coBepiiaeMas CTOpPOHHUMH CHJIAMU TIPU MEPEMEIICHUH 3apsijia B 3aMKHYTON
Henu
1. IUIOTHOCTH TOKA 2. NEKTPUUECKUN TOK 3. CHia TOKA 4. AIEKTPOABIKYIIAS CUJa S.
HaIpsKEHNE
6. BIEKTPUYECKOE T0JIE
3. Hocurenu Toka B MpOBOAHUKAX MEPBOTO pojia (MeTaiax)
1. npIpku 2. IPOTOHBI 3. MOJOKUTEIIbHBIE HOHBI 4. OTPULIATENIBHBIE HOHBI 5. 3JIE€KTPOHBI
6. HEUTPOHBI
4. JIBm>KeHUE 3apsHKEHHBIX YaCTUIl B 3aMKHYTOM 1I€TTH, HE M3MEHSIOIIUX CBOETO HaIMpaB-
JIeHUs
1. mIOTHOCTH TOKA 2. 3JEKTPOABUKYILAS CHIIa 3. CHIIa TOKA 4. HANIPSKEHUE 5. MOCTOsH-
HBIW 3JICKTPUYECKUN TOK
6. IEpEMEHHBIN AIEKTPUUECKAN TOK

Paznensi: «BonHOBast U KBaHTOBAs ONTUKA», « DIEMEHTHI (PU3UKH AaTOMOB M MOJIEKYII,

aTOMHOTO SIPA U SJIEMEHTAPHBIX YaCTUID)
(BBIOOp OJTHOTO IPABHIIBHOT'O OTBETA)

1.BuauMbIil CIEKTP Ha MIKaJIE 3JIEKTPOMAarHUTHBIX BOJIH 3aHUMAET Y4aCTOK
1) 720 M - 600 5M 2) 700 M - 400 HM 3) 760 HM - 400 HM
2.Temno, morsouiaoIee Bce JIyuu, KpOMe CUHUX, OCBEIaeMOe JIFOObIM, HO HE CHHUM IBE-
TOM, OyJleT Ka3aThbCst
1) u€pHbiM 2) 6enbiM 3) CHHUM
3.¥YcTpoiicTBo, MpeAcTaBIstoliee cCoO0M psiji MapauienbHBIX MIeJei OJUHAKOBOM MUPH-
HBI, pa3/IeJICHHBIX HEMPO3PAUYHBIMU TPOMEXKYTKAMU
1) mukpockomn 2) Teneckor 3) nudpakiimoHHas peméTka
4.IToctosinHas [1nanka
1) 1,6 10 Kn 2) 6,62 10:73* Tk @¢ 3) 3 108 m/c

7.4 OtieHOYHBIE CPEICTBA [Tl POBEACHMSI IIPOMEXKYTOUHOM aTTecTalluu
7.4.1 Ilpumepnsie 6onpocwl 01151 NpOBedeHUs 3a4éma
Mexanudeckoe nBmKeHHe. MaTtepuanbHas ToYka. Teno oTcyera.

[am—

2. Tpaektopus. I1yTe. Ilepemenienue.

3. Ckopoctb. KoopimHaTHBIN U BEKTOPHBIN CITOCOOBI 3a4aHMsl MOJI0KEHUS MaTEPH-
aJIbHOM TOYKH B IIPOCTPAHCTBE.

4. PaBHOyCKOpEHHOE IPSAMOJIMHENHOE ABUKEHUE. Y CKOpeHue. PaBHO3aMelsIeHHOE
IIPSIMOJIMHENHOE IBUKCHUE.

5. CobomHoe mazaeHue Ten. Y CKopeHue cBoOOTHOTO NaieHus. Biausaue yckopeHui
Ha >KMBBIE OpPraHU3MBI.

6.  PaBHOMEpHOE IBM)KEHME MO OKPY>KHOCTH M €r0 XapakTepucTuku. [lepuon.

7. VYrioBast ckopocTb. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

8. OTHOCUTETBPHOCTh MEXAaHUYECKOTO JIBIKEHUS. ClloKEeHUE CKOPOCTEil.
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0. OTtHocuTenpHas CKOpOcThb ABYX Teil. [IpuHumn nnepuuu. 1-it 3akon HeroToHa.

10.  2-i1 u 3-i1 3akoHbl HproTOHA.

11. JIBwKeHue Tena Moja JAeUCTBUEM HECKOIbKUX cHil. ClI0KEHUE BEKTOPOB.

12.  Wmmnynsc cuisl. UMnyibe Tena.

13. 3amkHyTas cuctema. 3aKOH COXpPaHEHUSI UMITYJIbCA.

14. Mexannyeckue KoyeOaHus. AMIUIUTY1a KoJIeOaHUM.

15. TIlepuon u yactora kosnebanuil. CBOOOHBIE U BBIHYKIECHHBIE KOJIEOAHMS.

16. Konebanus B npupoae. ['lapmMoHndeckre KoaeOaHusl.

17. YpaBHeHHE rapMOHUYECKOTO KOJIeOaHUsI.

18. Ilepuox xoyneOaHuit MasiTHUKA.

19. IlpeBpaiieHue s3HEPTUH IpU KOJI€OATETEHOM JBUKEHUH.

20. Pesonanc.

21.  Ocnosuble nonoxkenus MKT u ux onsiTHOe 000CHOBaHHE.

22.  BbpoyHosckoe nuxkenue. Auddysus. Auddys3us B xuBoil npupose.

23. Pa3mepsl u Mmaccel Mosiekyd 1 aToMoB. [loctosiHHas ABoraapo. MaeanbHslii ras.

24. Tepmonunamuueckue napametpsol. [laBnenue rasza. [laBienue armochepsi.

25. Tlousarue Bakyyma. [IpuMeHeHre BakyymMa B MEUIIMHE.

26. Temmnepatrypa. TepmoamHamuueckas mkaia KenbspuHa.

27. TemneparypHas mkana Llenbcus MeagunuHCKUN TEPMOMETP.

28. BuyTpeHHss 3HEprus ujeanbHoro raza. MIsMeHeHne BHyTpEHHEN SHEpruu Tesa
IpU TEIJIO0OMEHE U MPU COBEPUICHUH MEXAHUYECKOM paboThI.

29. 1 3akoH TepMmoguHaMuku. HeoOpaTUMOCTh TETIIOBBIX MPOIECCOB.

30. TermoBble ABUTATEIIH.

31. XomogwiabHas MalllWHA.

32. @a3bl BemecTBa. McnapeHue U KOHIEHCALHUS.

33. HachblleHHsbIi nmap 1 ero cBOMCTBa.

34. IlpumeHeHHE BBICOKOTEMIIEPATYpPHOTO Mapa B MEIULIMHE. ABTOKJIAB.

35. BoasHoit nap B atMmocdepe. AOCOMOTHAS U OTHOCUTENIbHAS BIAKHOCTh BO3yXa.
Touxka pocsl.

36. IIpubGopsl 1ist onpeeNeHus: BIAXKHOCTH BO3yXa. | THEHHNYeCKOe 3HaUeHUE
BJIQ)KHOCTH BO3/yXa.

37. XapakTepHCTHKa )KUIKOTO COCTOSIHHS BEIIECTBA. bV KHUI MOPSIOK.

38. IIoBepXHOCTHBIN CIOM KUAKOCTH. DHEPTHsI HOBEPXHOCTHOTO CIOS )KUAKOCTH. [1o-
BEPXHOCTHOE HATSKEHUE.

39. Cwmauuanue. KammnsipHocts. KanusuisipHele siBieHus B ObITY, IpUPOJIE, Opra-
HU3ME YEJIOBEKa.

40. Kpucrammueckue u amopdusie Tena. Kpucrammorpadus.

7.4.2 Ilpumepnsie onpocwl 0151 NPOBEOeHUsL IK3AMEHA

1. DJIEKTPUUYECKOE B3aUMOJICUCTBHE. DIeMEHTapHbIN 3apsij. 3akoH KyioHa.

2. OnexTpocrarnyeckoe nojie. HanpsoxkenHocts. ['paduyeckoe nzobpaxenne sek-
TPUYECKUX IIOJICH.

3. DJneKTpuuecKass EMKOCTb. JHEPIUs MIEKTPUUECKOTO MO, DIEKTPUUECKUI KOH-
JI€HCaTop.

4. [1OCTOSIHHBIN 3JIEKTPUYECKUI TOK, CHJIA TOKA.

5. OJIC. 3akon OMa Jij1s1 yyacTKa UENH U TOJIHOM 1IeMH.

6. [TpoBogHuku nepBoro poaa. ConpotuieHue. Y 1eJIbHOE CONPOTUBIECHUE TPO-
BOJIHUKA.

7. [TocnenoBarenbHOE U NMApaIIIENBbHOE COEIUHEHUE TPOBOIHUKOB.
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8. MomiHocTs, paccenBaeMas B LIEMU OCTOSIHHOTO TOKa.

9. TermoBoe neiicTBue Toka. 3akoH J>koynsa-Jlenna.

10.  TIpoBOAHMKHU BTOPOTO poja. DIEKTPUUECKUN TOK B DJIEKTPOJIUTAX.

11. DIIEKTPONPOBOAHOCTH ra30B. Bubl ra30BBIX pa3psiioB.

12.  TepMonnekTpoHHast sSMHUccUs. BakyyMHBIN Au0.

13. MaruutHoe noze. [TocTossHHBIE MarHUTHI U MarHuTHoOE nose 3emun. ['paduue-
CKO€ M300paK€HNE MarHUTHBIX TOJICH.

14.  MaruutHas uHAYKIMS. JIeficTBUEe MArHUTHOTO MOJISl HAa TPOBOJIHUK C TOKOM. 3a-
KOH AMriepa.

15. MarHuTHbIi OTOK. J|BH>KEHHE 3apsyKEHHOM YacTHUIIbl B MArHUTHOM 1osie. Cuna
Jlopenua.

16.  MarHuTHas IpOHUIIAEMOCTh BellecTBa. /J{luamMarneTvku, mapaMarieTika u gep-
POMarHeTHUKH.

17. OnekTpomMarHuTHas MHAyKIuA. OneiTel Gapanes. 3aKOH 3JIEKTPOMArHUTHOM HH-
JTYKLWH.

18. Camounnyknusi. UHayktuBHOCTh. DJIC caMOMHIYKITMU. DHEPIrUusi MarHUTHOT'O
IOJISL.

19.  KonebartenpHblil KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOAHUS B KOHTYpE.
[IpeBpaiieHue 3HEpruu B KoyieOaTEILHOM KOHTYpE.

20.  CoOctBenHas yactoTa kKosnebanuit B kouType. ®opmyna Tomcona. 3aTyxatomue
AJIIEKTPOMArHUTHBIC KOJIEOAHUS.

21.  llepemeHHBbIH anekTpudeckuid TOK. [loayueHne nepeMeHHOro CHHYCOUIalIbHOTO
TOKa MPU PaBHOMEPHOM BpaIlleHUU BUTKA (KATYIIKK) B OJJHOPOJAHOM MarHUTHOM TO-
ne. [lepuon m yactora ToKa.

22.  T'eHeparop nepeMEeHHOTO TOKa. MITHOBEHHOE, MAaKCUMaJIbHOE U IEUCTBYIOLIECE
3HaueHus J/1C, HanpsKeHHs U CUIIbI TOKA.

23.  Tlomydenwme, mepenaua u pacrpeaeneHue aekrpodneprun. [IpeodpazoBanue mne-
peMeHHoro Toka. TpaHncdopMaTopsi.

24.  DnekTpoMarHUTHOE MOJIE U €ro paclpOCTPAHEHUE B IPOCTPAHCTBE B BUJIE IJIEK-
TPOMArHUTHBIX BOJIH. OTKPBITHIN KOJIeOATENbHBINA KOHTYP.

25.  Hzob6perenue paano A.C.I1omoBsiM.

26.  DnekTpoMarHuTHas MPUPOJA CBETa. 3aBUCUMOCTh MEXY IJTMHOM BOJHBI U Ya-
CTOTOU 3JIEKTPOMArHUTHOTO M3JIy4eHusl. J[Mana3oH CBETOBBIX BOJIH.

27.  3axkoHBI OTpakeHUs U npesnomiieHus cseta. [lonHoe oTpakeHue cBera.

28.  Mucnepcus ceera. Paznoxxenue 6enoro ceera npu3Moil.

29.  Uurepdepennus ceeta. KorepentHocts. [IpuMenenue nntepepeHiinm cBera B
MPUPOJIC U TEXHUKE.

30.  JIudpakuus cBeta. JudpakiroHHas peiierka.

31.  KsantoBas runote3a [Inanka. KBanTtoBas Teopusi cBeTa. DHEPrusi U UMITYJIbC (O-
TOHA.

32. JaBnenue ceera. OnbITe JIebenena.

33.  Baemnuii potoadpdext. OnbiThl CToNETOBA. 3aKOHBI BHEIIHETO POTOdPdEeKTa.

34.  Omsrtel Pezepdopna. Mogens atoma Pesepdopra.

7.4.3 Ilpumepul 3a0ay 0151 npogedeHus IK3aMeHa
1. Dxo, BEI3BAaHHOE PY>KEHHBIM BBICTPEIIOM, JIOIILIO 0 CTPENKa Yepe3 t = 4 ¢ mocye Bbl-
cTpena. Ha kakoMm paccTOsSHUM S OT CTpesiKa HaXOAUTCS Iperpaja, 0T KOTOPOH Mmpo-
U30I1JI0 oTpaskeHue 3Byka? CKOpoCTh 3ByKa B Bo3ayxe v = 340 m/c.
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2. Ha paccrossauu s = 1068 M o1 HaOm0AaTENS YAAPSIIOT MOJIOTKOM 10 KEJIe3HOI0-
poxkHOMY penbey. HaGmonaTenb, MpuiIoKUB YXO K peibCy, YCIbIIall 3ByK Ha BpeMsi
At =3 ¢ panblI€, 4eM OH JOLIEN A0 HEro Mo BO3Ayxy. Hanaure ckopocTs 3ByKa u B
ctani. CKkopocTh 3ByKa B Bo3niyxe v = 340 m/c.

3. Ilpu u3mepeHun mysbca yeaoBeKka ObuI10 3aUKCHPOBaHO 75 mynbcaluidi KpoBH 3a 1
MuH. OnpenenuTte nepuoi COKpaleHui cepIeYHON MBIIIIIHI.

4. KaxoBa yacToTa KoJI€OaHHI MOPITHS ABUTATEs aBTOMOOMIIS, eciiu 3a 0,5 MUH mop-
meHb coBeprraeT 600 konedanmii?

5. Mastauk coBepmmi 100 konebanuii 3a 50 c. Onpenenute MEpUoa U 4aCTOTY KoJie-
OaHUi MasTHUKA.

8 JOITIOJIHUTEJIbBHOE OBECIIEYHEHUE JUCHUITJIMHBI
Aoepuas u mepmosdepHasn sHepeemura

VYrpasnsiemas siepHas peakiusi — 3TO IEMHAas Peakius JEJCHUs sSaep THKETbIX
AJIEMEHTOB, MPU KOTOPHIX OCHOBHOE YMCIIO aKTOB JEJIECHUS MHULUUPYETCS HEUTPOHAMU,
MOJIYYEHHBIMU TIPU ICJICHUH SIIEP B MPEAbIIYIIEM TOKOJICHUU.

SlnepHbBIi peakTop — YCTpPOMCTBO, B KOTOPOM OCYIIECTBISICTCS yIpaBiiieMas
siZACpHAsl LISTTHAs peaKIysi, COIMMPOBOXAAIONIASICA BbIACICHUEM dHEeprun. [1epBoIil saepHbIn
peaktop moctpoeH B Jekabpe 1942 B CIIA mox pykoBoacTBoMm 3. ®depmu. B EBpome
NIEPBBIN SIIEPHBIA peakTop myileH B Aekadbpe 1946 B Mockse moa pykoBojactsoM I.B.
KypuatoBa. CocTaBHBIMH YacCTSAMH JTIO0OTO SIACPHOTO PEaKTOpa SIBIISIIOTCS: aKTUBHASI 30-
Ha C SIACPHBIM TOIUIMBOM, OKPYXEHHas OTpa)kaTeJeM HEUTPOHOB, TEIJIOHOCUTENb, CHU-
CTeMa pEeryJMpOBaHUs LIETTHOW PEaklWHy, 3aluTa, cucrema ympasieHus. OCHOBHOH xa-
PAKTEPUCTUKOM SIACPHOTO PeaKTopa SBJISIETCS €0 MOITHOCTD.

Atomnas snekrpoctanims (ADC) — 3aeKTpocTaHIrs, B KOTOPO aToMHas (saep-
Has) PHEprus npeodpasyeTcs B dNMeKTpuueckyo. ['enepaTopom sHeprun Ha ADC sBisIeT-
Csl aTOMHBIM peakTop. Termno, KOTOpPOe BBIACISAETCS B pEAKTOPE B PE3yJIbTATE LIEMTHOU pe-
aKIMKU JICTICHUS SIep HEKOTOPBIX TSKENBIX AJIIEMEHTOB MpeoOpa3yeTcs B AJIEKTPOIHEP-
ruro. B otimune ot TOC, paboraromux Ha opranudeckom TormuBe, ADC paboraer Ha
sIEpHOM ToruMBe (B ocHOBHOM 310 233U, 235U. 239Pu).

Jns npenoxpanenus nepcoHania ADC OT paJUallMOHHOTO OOJIyYEHHUSI PEaKTOp
OKPYXKalOT OMOJIOTMYECKOM 3alllUTON, OCHOBHBIM MaTepuajoM JJisi KOTOPOH ciyxkat Oe-
TOH, BOJa, necok. O6opy0BaHNE PEaKTOPHOTO KOHTYpa JOKHO OBITh MOJTHOCTBIO Tep-
MeTH4HbIM. [IpenycMoTpeHa cuctema mMep, 9To0bl UCKITIOYUTH 3arps3HEHHE MTOMEIeHUN
ADC u okpyxkarotieit MectHOCTH. O00PYI0BaHUE PEaKTOPHOTO KOHTYpa YCTaHABIMBAIOT
B TEPMETHYHBIX OOKCaX, KOTOPBIE OTICICHBI OT OCTAIBHBIX MmomMemeHnii ADC O6noaoru-
YECKOU 3amuTOl. PagrioakTHBHBIN BO3IYX YAQISAETCS U3 HEOOCITY)KHBAEMBIX TTOMEIIICHUN
ADC cnenuanbHON CUCTEMON BEHTHISIIIUHU, B KOTOPOH MPEAYyCMOTPEHBI OUUCTHBIC (PHITh-
TPHI. 32 BBIMIOJHEHUEM MPABWII pagualiioHHON Oe3omacHoCcTH nepcoHanom ADC cienut
ciryx0a T03UMETPHIECKOT0 KOHTPOJIS.

VYupapnsemsiit TepmosifiepHbiii cunte3 (YTC) — cunTe3 0osee TAKETBIX aTOMHBIX
snep u3 6osiee NETKUX C IENbI0 TOMYUYSHHS SHEPTHH, KOTOPHIH, B OTJIMYKE OT B3PHIBHOTO
TEPMOSIICPHOTO CHUHTE3a (KCIOIb3YEMOI0 B TEPMOSJIEPHOM OPY>KHMH), HOCUT yIpaBiisie-
MbIl XapakTep. [Ipu ympasisieMoM TEPMOSIIEPHOM CHUHTE3€ MCIOJIb3YETCSl PeaKkilus pac-
naja, B X0Ae¢ KOTOPOU M3 THKENBIX siAep MOaydaroTcs Oosee JErkue saapa. B Takux smaep-
HBIX peakuusx npuMmenstotes aeiitepuit (2H) u tputuit (3H). Korna neititepuii unu tpu-
TUW TOJIBEPralOTCsl OUYEHb CUIILHOMY HAarpeBy U OrPOMHOMY JABJICHUIO, TO CBS3U MEXKIY
DIIEMEHTAPHBIMU YACTUIIAMHU HAPYIIAIOTCS, AaTOMHBIE Spa TEPSIOT SJIEKTPOHHYIO 000-
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JIOUKY, CKOPOCTH JBMXKEHHS YACTHUIl CWJILHO MOBBIIIAIOTCA, U SIpa HAUMHAIOT IIPEo10Jie-
BaTh JICUCTBYIOIIME MEXAY HUMH 3JEKTpHUUECKHe (KYJIOHOBCKHE) CHJIBI OTTAJIKUBAHUS,
COCIMHSIOTCS APYT € IPYyroM, 00pa3ys sjipa reusl U BBICBOOOXKasi MPU 3TOM OTPOMHYIO
SHEPTHIO.

VcTOYHMKOM 3HEPrur TEPMOSAJIEPHOTO CHUHTE3a, KaK W SHEPruu JIEeJICHUs SIep,
CIIYKUT BHYTpUsIIEpHAsl SHEPTUs, KOTOpasi BBIJEISIETCS MPU YMEHBIICHUN 001el MacChl
Y4aCTBYIOIIUX B peakiuu siaep. [lociie mepBoHayaibHOTO pa3orpesa Iia3Ma MoaepiKu-
BAET U Pa3BUBAET PEAKIHUIO YK€ 3a CUET SHEPTUU, BBIJICISAIONICHCS B PE3YJIbTATE CUHTE3A
anep. B manpHeiieM mporecc UAEeT caMOMpPOU3BOIBHO, MOJ0OHO TOMY, KaK 3TO MPOUC-
xoauT Ha CoJIHLIE U B 3BE3/aX.

[TpuunHoit BbAeneHus: sHeprun COMHIIEM CITyKaT HETPEPHIBHO MPOTEKAIOIINE HA
HEM TEPMOsIEPHBIE MPOIIECCHI, TOITOMY €T0 MOKHO YIOJ0OUTh TUTAHTCKOW TepMOsiIep-
HOM SHEPreTUYeCcKOil ycTaHOBKE, 6€30TKAa3HO JACUCTBYIONIECH MUILTUAP/BI JIET.

Kax Harpets U yaepxaTh mia3Mmy, ChIpbe TEPMOSIACPHOTO PEAKTOPA, - ITO IIaBHAS
3a/1aya Ha MyTH OCYIIECTBJIEHUS TEPMOSIEpHON peakuuu. [Ipu 3ToM HYXKHO NIPEOI0IETh
B3aMMHOE OTTAJIKHUBaHUE si7ep (KYJIOHOBCKHI Oapbep), ¢ OOIBIION CKOPOCTHIO CTAIKHBAs
UX MEXITY COOOM.

Bnuostcnuii u oanvnuti Kocmoc

ConHeuHasi cucTemMa IpelICTaBIsIeT co00M TpyImy HEOECHBIX Tell, PA3IMYHBIX IO
CBOMM pa3MmepaM U (U3MUECKOMY CTPOCHHUIO, Kyaa BXoAsaT: ColHIe, AEBITh OOJBIINX
miaHeT, BMecte ¢ 61 cnyrtHukom, 6oxee 100000 acTepouioB, OKOJIO IECATH KOMET, a
TaKk)K€ MHOKECTBO METEOpUTOB. Bce AT Tena oObeAMHEHBI B OJIHY CUCTEMY Oraroaaps
cwie nputsbkenus CojHIla, Macca KOToporo mpuOau3utenbHo B 750 pa3 mpeBOCXOIUT
MaccCy BCEX OCTAIBHBIX TEJ, BXOISIIUX B 3Ty CUCTEMY.

K rpynme OonpImMX MaHET OTHOCSTCS IUTAHEThl TUTAHTHI U TJIAHETHI 3€MHOU
rpynmsl. K nepBeiM otHocsaT FOnutep, Catyps, Ypan, Hentyn u [lnyToH, KO BTOpPBIM -
Mepkypuii, Benepy, 3emito u Mapc.

Marsie ianeTsl (ACTEpOUIbI) — 3TO KOCMUYECKHE Tejia pa3MepOM B COTHH KUJIO-
METPOB M MEHBIIE, NBIKYIIHecs BOKpYr CoOJHIA MO AUTUNTHYECKUM OpOUTaM, pacro-
JIO’)KEHHBIM, B OCHOBHOM, Mex1y opbutamu Mapca u FOmnutepa. Camble MajeHbKUE
acTepoUIbl UMEIOT pa3Mep HECKOJIbKO MeHbIe 1 kM. UHUCIIo MalbIX TIaHET OBICTPO pac-
TET MPHU MEPEXOJE OT KPYIMHBIX K MEIKUM, KOTOPHIE YKE MOXKXHO CUUTATh KPYMHBIMH Me-
TEOPUTHBIMU TEJIAMH.

Ilepeuiti 3axkon Kennepa (3axoH smuncoB): Kaxnas manera CojHeUHOH cucte-
MBI O0OpaIiaeTcs Mo JIIUICY, B OJTHOM U3 (OKYCOB KOTOporo Haxoautcs: ComHIe.

Bmopoii 3axon Kennepa (3axon miomazaei): Kaxnas ranera ABUXKETCS B MIIOC-
KOCTH, npoxojsiiei uepes neHTp ConHila, Tpu4éM 3a paBHbIE IPOMEKYTKH BPEMEHU pa-
JINyC-BEKTOP, coenunsitoniuii CoHIIe U TIJIaHETY, OMKMCHIBAECT PABHbBIC IJIOIIA/IH.

Tpemuii 3axon Kennepa (rapmoHnyeckuii 3akoH): KBajnpaTel mepuoaoB obparie-
HuUs TIaHeT BOKPYr COJHIa OTHOCATCS, KaK KyObl OOJIBIIMX TI0Tyocel opout muaner T2/
T2? = ai%/ a2, rme T1 u T2 — nepuoasl o6pamienus aByx mianeT Bokpyr CojHIa, a ai U a2
— JUTMHBI OOJIBIIIUX TOJIyOCEH UX OPOHUT.

CoBpeMeHHbIE HayYHbI€ HICTOUYHUKH YKa3bIBAIOT HA TO, UTO BceneHHas cocTouT Ha
98% u3 3Be3/1, KOTOPBIE «B CBOIO OUEPE/Ib)» SBJISIIOTCS OCHOBHBIM AJIEMEHTOM TaJIaKTHUKH.
3Be3a — ATo HeOeCcHOe Teo, B KOTOPOM HAYT, MK WK OYIyT UATH TEPMOSICPHBIE pe-
aKIIUH.

3BE3BI — ATO OTPOMHBIE OOBEKTHI, MAPOBUIHON (OPMBI, COCTOSIINE U3 TEIUS U
BOJIOPOJA, a TAKXKE JIPYTUX ra30B. DHEPIus 3BE3Ibl COACPKUTCA B €€ siipe, TAe exece-
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KYHJTHO T€JIM B3aMMOJCHCTBYET C BOJIOPOIOM. 3BE3/1bl BOSHUKAIOT, PA3BUBAIOTCS, U3MeE-
HSAIOTCSI M MCYE3AI0T — 3TOT MPOIECC 3aHUMAET MUJIJIMAP/BI JIET U Ha3bIBAETCS «IBOJIIO-
IMUEH 3BE3».

CBETUMOCTH U IIBET 3B€3/Ibl 3aBUCUT OT TEMIIEpaTyphl €€ MOBEPXHOCTH, KOTOpasi, B
CBOIO ouepellb, onpeaensiercss maccol. [lo mpoiiecTBuM onpeaeIeHHOr0 BpeMEHU — OT
MWIJIMOHA J0 JECATKOB MUJIJIUAPJIOB JIET, B 3aBUCUMOCTH OT Ha4YaJIbHOM Macchl — 3BE€3/1a
HCTOIIAET BOJIOPOJHBIE PECYPCHI sA/ipa. B OOMBIINX U ropsiunx 3BE3/IaX 3TO MPOUCXOIUT
ropaszio ObICTpee, yeM B MajJeHbKHX M Oojiee XOJIOAHBIX. McToleHnne 3amnaca Boaopoa
MIPUBOJIUT K OCTAHOBKE TEPMOSIACPHBIX PEAKIIHIA.
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JIMCT
U3MEHEHUH yueOHOM MPOrpaMMBl 110 JUCITUILTHHE
ITJ1. 03 ®Ouzuka

JlomonHeHHs ¥ U3MEHEHNS, BHOCHMEIE B pabouyro MporpaMMy JTUCITUATUIAHBI HA
2017/2018 yu. rox

OcuoBanus BHecenus | Paspen PII/I, B koTOpHBIH ConeprxaHne BHOCUMBIX
JIOTIOJIHEHUM U BHOCSATCS U3BMECHECHUA JOIIOJIHCHUM, N3MECHECHUH
A3MEHECHUMN .

[Ipennoxenune - -
paboronarens

[Ipemnoxenne = -
COCTaBUTEIIS
IpOrpamMMBbl

[IpuoGperenue, Paznmensr Ne2.4.5 u Ne5 OO6HOBIEHUE CTTMCKA
u3aHue auTepatyphl, | IlepedeHb OCHOBHOH U JIUTEpaTypHl
0OHOBIICHHE TTEPEYHS U | IOTOJIHUTENBHON JTUTEpaTyphl
conepxanus ObC, 6a3
JAHHBIX

ABTOp IIPOrpaMMBI: KaH[I. Te/l. HAYK, JOLEHT W

/

YTBep)kIeHO Ha 3aceIaHuH MPEAMETHO-IIUKIOBOH KOMUCCHH QUIUKO-MAMEMAMUYECKUX
OUCYUNIIUH U CeYUAIbHBIX OUCYUNTIUH CReYUAIbHOCIU Komnbiomepﬂbze cemu, IPOTOKOJI
Ne9 ot 29 mag 2017 r

H.E. Paguenko

HpenceaaTenL npe€aAMETHO- -IIUKJIOBO KOMUCCUM (bl/IBI/IKO -MaTCMaTH4YCCKUX JUCUIUILINH N
CIICI_II/IaJ'[BHBIX ,I[I/ICIII/II'IHI/IH cneunam;ﬂocm KOMHBIOTepHBIC CE€THU

. s c/viqé(ﬁ IIumkus
/ 29 mag 2017 .

Haﬁansnnx YMO o¢ununana \ %j”' A.B. bapanos
«30» mas 2017 .
3aBeqyromas OubmuoTekol Gpunuana M.B. ®ydansko

«30» mag 2017 1.
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Penenszun

Ha pabo4ylo IporpamMMy y4eOHOM JHCIUILTAHEI ‘ -
.03 ®usuka
ans cnemmanbHocta 09.02.02 KomnbroTepHblie cetn

Pabouas mporpamma yueOHo¥M aucummmunsl I1]I. 03 @usuka paspaGoTana Ha OCHOBE
TpeboBanuit ®I'OC cpeanero obmero 06pa3oBaHus, MPEAbABIAEMBIX K CTPYKTYpE, COAEPKAHHIO U
pesynsraraM ocBoeHUs yueOHoW aucuumuuesl  I1J[. 03 @wusmka, B COOTBETCTBHHM C
PexoMeHIaMsAMH 10 OpPraHM3alldM TONYYEHHs CpeJHEro oOmero o0pa3oBaHMs B IIpejeax
OCBOEHHUS 00pa30BaTENIbHBIX MNPOTPaMM CPEJHEro MpodeccHOHANBHOIO 00pa3oBaHMs Ha Oase
OCHOBHOTO 00mIero o6pasoBaust ¢ yuetoM Tpebosanui ®I'OC CIIO no cnemmanpaocTr 09.02.02
KQMH},}QTepHHe CETH , YTBEPKIACHHOTO IIpHUKa3oM MI/IHI/ICTepCTBa
oOpasoBanus ¥ Hayku Poccuiickodl @enmepanuu ot 28 mrons 2014 r. Ne 803, sapeructpupoBan B
Munuctepcte roctummn 20.08.2014 (per. Ne 33713)

Pabouas nporpamma ydeOHoi aucumiuimHbl 1], 03 ®dusuka sBnsercs 4acTbIO OCHOBHOM
npodeccruonanbHoi  o0pasoBaTeNbHOM  mporpaMmoll B coorBercTBHM ¢ DejiepanbHBIM
TOCyapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM CPEIHEro (IIOJHOTO) o6lIero ob6pa3oBaHUS U
QenepalbHBIM  TOCYIApPCTBEHHBIM  00pa3oBaTelNbHBIM  cTaHgaproM (gamee  ®I'OC) mo
CIICLMATBHOCTH CPEIHEro mpodeccuoHansHoro obpasopanus (naiee CIIO) mwid crnenuanbHOCTH
09.02.02 KommnbroTepHBIE CETH.

I[Iporpamma y4eOGHOHM JUCUMIIMHEI HApaBlIeHa HAa OCBOEHHE 3HAHUM O (yHIaMEeHTAIBHBIX
(usudeckux * 3aKOHAaX M NPUHIHUIAX, JEKAMHKX B OCHOBE COBPEMEHHON ()M3MYECKOH KapTHHEI
MHpa; HauboJiee BaXXHBIX OTKPBITHAX B 00nacTd (Gu3Mku B mporpammy BKIIOYEHO conepikaHHeE,
HalpaBJIeHHOe Ha (OPMHUPOBaHHE Y CTYACHTOB KOMIIETEHIHH, HEOOXOAMMBIX IS KaueCTBEHHOTO
ocBoenust OIIOII CIIO na 6a3e ocHoBHOTO 001IEr0 06pa3oBaHusI C MOIYYEHHEM CPEIHETO OOIIETO
00pa3oBaHus; MPOrpaMMBbl MOATOTOBKH KBaJM(UIMPOBAHHEIX PabOYMX, CIIyKALIUX, IPOrpaMMBbL
HNOATOTOBKH CHEIMATHCTOB CPEHETO 3BEHA.

Ilacmopt mporpaMMel 060CHOBAHHO U TIOJHO OTpa)KaeT COACPKAHHE JUCIMILUIMHEL €€ POJlb
¥ MECTO B MOATOTOBKE CHEUHMANMCTa CPEIHEr0 3BEHA, PAacKpBIBaeT ILeMH W 3ajadd yd4eOHOM
AdcuMIuiMHBL. - OnpenielieHbl  TpeOOBaHMS K yMEHHMSIM H 3HAaHHSM CTYIEHTOB. IIporpamma
paccyurtana Ha 180 uvacoB (3 Hux 121 uyacoB aymuTopHO# Harpysku). TeMmaTwueckuii mmaH u
cofepxaHue y4eOHOM JMCHMIUIMHBI PAacKphIBaeT MOCIEIOBATENBHOCTh POXOXKIECHUS TeM,
COOTBETCTBYET TEMATHYCCKOMY IITaHy M paclpe/icIeH IO YacoB. B nmporpamme ompenesnenst gpopma
HpOBEJICHUS, €M, 3aJa4yd y4eOHOM IMCIMIUIMHEIL, IIPEACTABICHBI Marepualbl JiIs TEKylled H
IPOMEXXYTOYHOM arTecTalMi. B mporpamme peanm3oBaHbl JUAAKTUYECKHUE TPUHIHUILI 00ydeHHS:
LEJIOCTHOCTh, CTPYKTYPHOCTB, OTPaXXE€Ha B3aMMOCBA3b MEXKIY JJIEMEHTAMH CTPYKTYPBIL, yYTEHBI
MEXIIpEIMETHBIE CBA3H.

Conepxanue paboued IporpaMMbl y4eOHOH JMCIUILTHHBI TIOJHOCTBIO COOTBETCTBYET
TpeboBaHusM ~ DeslepaqbHOTO  TOCYIAPCTBEHHOIO  00pa30BaTeNbHOIO — CTaHAApTa  CpPEIHEro
npodeccnonanbHoro obpazoBanus no cnenuanbHocTH 09.02.02 Kommbroteprble cetn. Usydenue
JaHHOW JUCIMILIMHBL CIIOCOOCTBYeT S(QEeKTUBHON M KaueCTBEHHON IOATOTOBKE MOJIOIBIX
CIELUATNCTOB.

Ilepeuenbp pexoMeHAyeMOM OCHOBHOH M JONOJHHTENBHONW JUTEpaTypbl BKIIOYACT
00IIEI0CTYIHBIE HCTOYHUKH, W3JaHHBIE B NOCIeNHee BpeMs (He mo3jHee 5 jer). IlepeuncieHHbIe
HutepHeT-pecypchl akTyalbHBI U I0CTOBEPHBI.

Paboyas nporpaMma AUCHMILTHHBI « DH3MKa» MOXET OBITH PEKOMEHIOBAHA LI peaTn3alui
B cpelHeM MpoeCcCHOHANIbHOM 00pa3soBaHMM NPH HOATOTOBKE CIENHMAIMCTOB (uInaia
«KybaHckoro rocyaapcTBeHHOro yHuBepcuTeTa» B I. CraBsiHcKe-Ha-KyOaHM 1o crenmaabHOCTH
09.02.02 KoMrploTepHBIE CETH. @a\
780k Ay oS
HavaibHuk oT1aesia MHpOpMALHOHHBIX ,:/: .

TexHosornii OAQO «Caa-I'mranr» -t[f

_ ILA. Qynauk



Penenszun

Ha pabo4yro IporpamMmy y4eOHOM JUCIUILITHHEL ' .
I1/1.03 ®u3zuka
ans cnermuansroctd 09.02.02 KoMmeroTepHble cetn

Pabovas nporpamma yue6noit mucmummmusl I1J[. 03 @usuka pa3paboTana Ha OCHOBE
TpedoBanuit @I'OC cpennero obmero 06pa3oBaHus, IPEIBIBISAEMbIX K CTPYKTYpE, COACPKAHHIO U
pesynbraraM OcBoeHHMA ydeOHoM amcummummebl 1], 03 ®usuka, B COOTBETCTBHH C
PexoMeHIalMsIMU 110 OpraHM3alMU TOJYYEeHHs CpEJHEro oObIero oOpa3oBaHMs B Hpelenax
OCBOCHHsI 00pa30BaTeNbHBIX ITIPOrPaMM CPEJHEr0 IpO(decCHOHANTBLHOrO 00pa3oBaHUS Ha 6ase
OCHOBHOTO 0011ero 06pa3oBanus ¢ ydetoM Tpebosarui ®I'OC CITIO mo crnenmansrocTn 09.02.02
KomIibtoTepHble  CETH, yTBEpXKICHHOTO TNpHKa3oM MUHHCTepCTBa
obpasoBaHus ¥ Hayku Poccuiickoit @eneparuu ot 28 mromns 2014 r. Ne 803, 3aperucTpupoBaH B
Munncrepcrse rocturuu 20.08.2014 (per. Ne 33713)

Paboyast nporpamma yueOno# mucuuruinabel I1]]. 03 dusuka sBiseTcss 4acTBIO OCHOBHOM
npodecCHOHANbHON — 00pazoBaTeNbHOW — IpOrpaMMOl B cOOTBeTcTBMHM ¢ DejepaabHbIM
TOCYapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIAPTOM CpPEeIHero (IIONHOro) obmero oOpa3oBaHHS H
OQezepallbHbIM — TOCYIAPCTBEHHBIM — 00pa3oBaTeNbHBIM  cTaHgaptoM  (matee ®IOC) 1o
CHELHATBHOCTH CPEJIHETO MPOQecCHoHaNbHOTO obpasoBanus (nanee CIIO) mis crelMatbHOCTH
09.02.02 KoMnbroTepHbIe CeTH.

IIporpamMma y4eOHOHM NMCUMILIMHEI HApaBlIeHa Ha OCBOEHHE 3HAHMI 0 (yHIAMEHTAIbHBIX
usHYeCKNX * 3aKOHAX M NPHHIMIAX, JNEKANMX B OCHOBE COBPEMEHHOH (DM3MYECKOM KapTHHEI
MHupa; HanOojee BaXHBIX OTKPBHITHAX B obnacT (usukm B mporpammy BKmodeHo copepikaHHe,
HarpapIeHHOEe Ha (opMHpOBaHHE y CTYJICHTOB KOMIIETEHIMIH, HEOOXOAUMBIX ISl KadeCTBEHHOTO
ocsoerust OIIOII CIIO Ha 6aze ocHOBHOTO 061Iero 06pa3oBaHMs ¢ MONYYEHHEM CPETHETO OBIIero
00pa30BaHMsl; NPOrpaMMbl IOJTOTOBKH KBATM()HIMPOBAHHEIX paGOYMX, CTYKANIMX, IPOTPAMMEL
IO/ITOTOBKHM CIIELIMATMCTOB CPETHETO 3BEHA.

Iacmopt nporpamMmsl 060CHOBAHHO M HONHO OTPaXKaeT COJAEpKaHUE JUCIUILIHHEL, €€ POJib
¥ MECTO B IOArOTOBKE CIEIMAINCTA CPEIHETO 3BEHA, PACKPBIBACT LENM M 3aJa4d y4eGHOMN
aucuunnuHel.  OnpeneneHsl TpeGOBaHUS K yMEHHSAM M 3HAaHWSM CTYIeHToB. IIporpamma
paccuntana Ha 180 yacoB (u3 Hux 121 wacoB aymurtopHoi#t Harpysku). TemaTHYeckil riaH u
cofiepkaHde y4eOHOH [HMCIMIUIMHBI pacKpblBaeT IOCJIENOBATENLHOCTh TPOXOXKICHUS TEM,
COOTBETCTBYET TEMaTHICCKOMY IUTaHY M paclpe/eICHHIO YacoB. B nporpamme onpenenenst gpopma
NpOBENCHNS, LN, 3afa4yd y4eOHOW JMCIUMIUIMHBI, HpeICTaBIeHbl Marepuainbl [ TeKylned u
NPOMEKYTOYHOH arTectauuu. B mporpaMMe peann3oBaHbl JUAaKTHYECKUE TPHHIHMIILI 06YYECHHUS:
[ENOCTHOCTb, CTPYKTYPHOCTB; OTpPaKe€Ha B3aUMOCBSI3b MEXIY IEMEHTAMH CTPYKTYpbl, YYTEHHI
MEXIIpeIMETHBIE CBS3H. '

Conepxanne pabodeidl IpOrpamMMbl y4eOHOH JHCIHHMIUIMHBI [ONHOCTBIO COOTBETCTBYET
TpeboBanusiM ~ DellepalbHOTO  TOCYIApCTBEHHOTO — 00pa3oBATENBHOTO — CTAHIAPTA  CPEIHETO
npogeccroHanbHOro o6pasoBanus 1o cnenuanbHocTH 09.02.02 KommbroTeprble cetn. M3ydenue
JaHHOW JIMCUMILIMHBI CHOCOOCTBYeT 3(GQEeKTHBHONW M KauyeCTBEHHOH MOITOTOBKE MOJIOIBIX
CHELHATIUCTOB.

IlepeyeHb  pexoMeH/lyeMOH OCHOBHOW M JIONONHHMTENBHON JIHTEpaTyphl BKIIOYAET
00IEI0CTYHbIE HCTOYHUKH, W3IaHHbIE B HOCIIEHee BpeMs (He nosaHee 5 ner). IlepeuncieHHbIe
HurepueT-pecypchl akTyalIbHbI U JOCTOBEPHBIL.

Pabouas nporpaMma qucuuuinabl « U3HKa» MoKeT OBITh PEKOMEH/I0BAaHA ISl peau3aliu
B CpelHeM Mpo(pecCHOHATBbHOM 00pa3oBaHMM TP IHOATOTOBKE CIENWANMCTOB  (HiInana
«Ky0baHCKoro rocynapcTBeHHOro yHHBepcuTeTa» B I CaBsiHcke-Ha-KyGaHM 1Mo cHenHaIbHOCTH
09.02.02 KomnbroTepHbIe CeTH.

Penensent, nHxeHep-nporpaMMucT 1 Kareropuw,
otraen YCVYTII ynpasnenue ACYTIL, KUITuA,
MOII Kpacnogapcxoro PIIY ¢punmana 00 HEK

«Maxpoperuon IOI'» 000 UK «CubunTek» CHBHHTEK- M.B. Jlutyc
EPOY ACYTH



