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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMbBI YYEBHOT'O
IHPEAMETA

1.1. MecTo y4eOHOr0 nmpeaMera B CTPYKTYpe OCHOBHOM NPo(hecCHOHATbHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

Pabouas nporpamma yuebHOTO npeamera « PU3KMKay SBISIETCS YacTbIO OCHOBHOI
npodecCHOHATEHON 00pa3zoBaTtenbHON mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC 1o
CHEUUaIbHOCTH CIIO 08.02.09 MoHTax, Hamagka H  IKCILTyaTalus
ANIEKTPOOOOPYIOBAaHUS MPOMBIIUICHHBIX M TPAKIAHCKUX 31aHui. Pu3nka BXOIUT B
o0si3aTeNbHYI0 4acTh oOmeoOpa3oBaTensHoro 1ukia. llocnenyromue ydeOHBIC
AUCUUIUIMHBL, NIl KOTOPBIX HEOOXOIWMBI 3HAHHS, YMEHHS, HaBBIKH, (OpPMHUPYEMBbIE
OaHHBIM y4eOHBIM mpeaMeToM: TexHHueckas MeXaHuKa; OJEeKTPOTEXHUKa U
aneKTpoHHKa; OCHOBHI TUAPABINKH, TETUIOTEXHUKU U a3POIUHAMUKH.

1.2. espb U iIaHUpPYyeMble Pe3yJIbTAThl 0CBOCHUS Y4e0OHOI0 NmpeaMera:

Copnepxxanue ydeOHOro mnpenmera «®du3uKa» HaNpaBiIE€HO Ha JOCTH)KEHUE
CIEQYIOIIUX 1eneil: (OopMUpPOBAaHHME MHTEpeca M CTPEeMJICHUs OOydaroluxcs K
HAay4YHOMY H3YYEHHUIO IPUPOJbI, Pa3BUTUE HX HUHTEIUIEKTYaJbHbIX W TBOPYECKUX
CHIOCOOHOCTEM; pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE [IO3HAaHUSA U
(GOpMHpPOBAHHE HCCIIEOBATENBCKOIO OTHOIICHHUS K OKpPYKAalOUUM  SBIICHUSM;
(bopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPe3yibTaTa M3Y4YEHUSI OCHOB CTPOCHUS
Marepuu U (yHAAMEHTAIbHBIX 3aKOHOB (PU3MKH; (POPMHUPOBAHHE YMEHUU OOBICHSTH
ABJICHHSI C MCHOJb30BaHUEM (U3MYECKUX 3HAHUA U HAyYHBIX JIOKA3aTEIbCTB;
(dbopMHpoBaHUE MPEACTABICHUN O POJU (PU3UKHU ISl Pa3BUTHUSL JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

OcBoeHne comepxkaHusg y4deOHoro mipeamera «dusmka»  obecreynuBacT
JTOCTIDKCHUE CTYACHTAMH CIICAYIOIINX PE3yIbTaTOB:

* IMYHOCTHBIX:

— JIP 16. oco3HaHHWE€ [IEHHOCTM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH
OCYIIECTBJISITh MTPOEKTHYIO M HUCCIENOBATEIBCKYIO AEATENIbHOCTh UHAUBUAYAIBHO U B
rpymre.

* MeTamnpeAMeTHbIX:

Ilo3nasamenvHule yHugepcanvhvie yuebHvle Oelcmeaus

— MP 1. Ba3oBble Jilornueckue aeiicTBHA:

CaMOCTOSITENIbHO (POPMYTUPOBATh U aKTyaIU3UPOBATh MPoOJIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBaTh IApaMETPbl W KPUTEPUH HX
JOCTHKECHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3MUYECKHUX
SIBJICHUSIX

pa3pabaThiBaTh TUIAH pEHICHUS MTPOOJEMBI ¢ YYETOM aHaau3a HMMEIOITXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSITEILHOCTh, OIICHUBATh COOTBETCTBHE DPE3YyJIhTaTOB
IIEJISIM, OIICHUBATh PUCKU TIOCIICACTBUMN ACATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH Pa00Ty B YCIOBUSX PEABHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHSI,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

— MP 2. Ba3zoBble uccieaoBarejbCcKHe AeiCTBUA.

BIAJCTh HAYYHOW TEPMHHOJOTHUEH, KIIOYEBBIMU TMOHATUSAMH W METOJaMU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMH y4E€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOW JIEATEbHOCTH B
0o0nacTu (PU3UKH, CIOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSTEIBLHOMY MOHUCKY
METO/JIOB peIieHus 3amad (PU3NUECKOrO COACPKAHUSA, TPUMEHEHHUIO Pa3IUIHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHJIAMU JEATCIBHOCTH TI0 TIOJYYCHHWIO HOBOTO 3HAHHS, €ro
HMHTEpHpETalUU, TPEOOPa30BAHUIO U MMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBEISIBIIATH  NIPUYMHHO-CJICACTBCHHBIC CBS3M M aKTyallM3MpPOBaTh  3ajady,
BBIJIBUTATh THIOTE3Yy €€ pelIeHUs, HAaXOIUTh apryMEHTHI IS JO0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTphl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a7a4u Pe3yJIbTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHUSIX;

CTaBUTh M  (HOpMYyJIUMpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTENbHOU
NESATETBLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HaHUS TO0 (U3MKE B MPAKTHUYECKYI0  00JIacTh
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

— MP 3. Pabora ¢ nndopmanueii:

BJIAJCTh HABBIKAMHU TIOJyYCHHS HWHQPOpMAHUK (PU3NIECKOTO COJACpNKAHUSI U3
UCTOYHMKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATH IIOUCK, aHaJM3,
CUCTEMATH3AIMI0 ¥ HWHTEPHpeTanuio HWHHOPMAIMK Pa3IUYHBIX BUAOB U (HOpM
MIPEICTABJICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

WCITOJIB30BaTh CPEACTBA MHPOPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJOTHH
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTraHMU3AIlMOHHBIX 3adad C
cobmoaeHueM TpeOOBaHMI  APrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THTHCHBI,



pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPKAHUS B PA3IUYHBIX (hopmarax ¢ yuéTom
Ha3HauYeHUsd HMHQOpPMALMM W UEJIEBOM ayJIuTOpUU, BHIOUpPAs ONTUMAJIbHYIO (Bopmy
NPEACTABICHUS U BU3YAJIN3ALIAH.

— MP 4. KomMyHHKAaTHBHbI€ YHHBepcaIbHbIe YUeOHbIe 1elCTBUA:

OCYIIECTBIISTH OOIICHNE HA YPOKaX (PM3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYAlUA U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO M JIOTHUYHO H3JIararb CBOK TOYKY 3pEHHSI C HCIOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

NOHUMAaTh M MCHOJb30BATh IMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaIbHOU
paboThI;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C Y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOI'0 YJIEHA KOJUIEKTUBA;

OpUHUMATh  LEId  COBMECTHOM  JEATENbHOCTH,  OpPraHW30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBHS MO €€ JOCTHKCHHUIO: COCTAaBISITh IUIAH JCHCTBUU,
pacupenensiaTb poju C YYETOM MHEHMM YYAaCTHHKOB, OOCYXJIaTh pPE3yJIbTAaThl
COBMECTHOM paboThI;

OIICHMBATh KAaYECTBO CBOETO BKJIaJa M KaXJOr0 yYaCTHHKA KOMaHIbl B OOLIUI
pe3yabTaT 1Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh UJAEHM C TO3WLUUU HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISTH MO3UTUBHOE CTPATETUYECKOE MMOBEACHUE B PA3IMYHBIX CUTYalUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

Pezcynamuenvle ynusepcanvhvie yueonvie 0eticmeusl

— MP 6. Camoopranu3aumsi:

CaMOCTOSITENIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIE€ATEIbHOCTh B 00JIacTH
(Y3UKY U aCTPOHOMMUH, BBISBIISITH IPOOJIEMBI, CTABUTH U (POPMYJIHUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITENIbHO COCTAaBIIATH IUIAH PELICHMS PACUYETHBIX M KAYECTBEHHBIX 3a/1ad,
IJIaH BBIMOJHEHUS NPAKTUYECKOM padoThl € YYETOM UMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHUI;

JeaTh  OCO3HAHHBIM  BBIOOP, AapryMEHTHpOBaTh ero, Oparb Ha ce0d
OTBETCTBEHHOCTb 34 PELLIECHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIoCOOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHHUIO SPYIUIIUUA B 00acTu (U3HKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHbD.

— MP 7. CaMOKOHTPOJIb, IMOLIMOHAJILHBIA MHTEJIJICKT:



JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIa/IETh HABBIKAMH IMO3HABATEIHHOU peQieKCMH KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUI U MBICITUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU IS OLEHKU CUTYyallud, BBIOOpAa BEPHOTO
pELIeHMS;

YMETh OLEHHUBaTh PUCKH W CBOEBPEMEHHO NPHUHUMATh pEUIEHUS MO0 UX
CHIKEHHIO;

MPUHAMAaTh MOTHBbl W apryMEHTBl JpPYrMX I[IpU aHaIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI M apryMEHThl JPYyTHX T[pPU AHAIU3E PE3YyJIbTATOB
NEeATENBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIMOKH.

® JMpeIMEeTHBIX:

ITP 1: nemMoHCTpUPOBATH Ha IPUMEPAX POJIb U MECTO HU3HKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOJICH;

IIP 2: yuuThiBaTh TpaHULIbl MTPUMEHEHHUS W3YUYEHHBIX (PU3MUECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEPIHMAIbHAs CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEO,
UJeaJbHbId Ta3, MOJEIU CTPOCHUS Ta30B, JKUJIKOCTENM W TBEPABIX TEJN, TOUYECUHBIN
AIEKTPUUYECKUHN 3apsi/i PU PelIeHUU (PU3NUECKUX 3a]1ay;

IIP 3: pacnio3HaBath (pusznueckue sBJCHUS (IPOILIECChI) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXAHHUKHU, MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BENIECTBA U
ANEKTPOAMHAMUKU: PABHOMEPHOE WU PABHOYCKOPEHHOE MPSMOJUHEMHOE IBUKEHHUE,
CBOOOJIHOE TIAJIeHUE TN, JBMKEHUE MO OKPYKHOCTH, MHEPIIHs, B3aUMOJICUCTBUE Te,
muddy3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHUE JKUJIKOCTEH U TBEPHABIX TEJl, U3SMEHEHHUE
o0b€éMa Ten TpU HarpeBaHUM (OXJaXKICHUHU), TEIJIOBOE pPAaBHOBECHE, HCIApEHUe,
KOHJICHCAlUsl, IUIaBJI€HUE, KPUCTAJUIM3allMs, KUIIEHHE, BJIAXHOCTh  BO3/1yXa,
MOBBILIEHNE NIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYJAE, CBA3b MEXIY
rapaMeTpaMH COCTOSIHHS Ta3a B HM30Mpolieccax, JIEKTPU3ALMS TeJl, B3aUMOJCHCTBUE
3apsIoB;

I[P 4: onuceiBaTh MEXaHUYECKOE JBWIKEHUE, HCIOIb3ys (PU3HUYECKHE
BEJIMYMHBI: KOOPJIMHATA, TyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHUIIa,
UMIYJIbC TeJla, KUHETUYECKas OHHEPrusi, MNOTEHIMaJIbHAsg >SHEpPrus, MeXaHHYecKas
paboTa, MEXaHHYECKash MOITHOCTh; TIPU OMMCAHUH MPABUIHLHO TPAKTOBATh (PU3HUYECCKUM
CMBICJT HCTIOJIb3YEMbIX BEJIWYWH, UX OOO3HAYCHUS W €IUHUIIBI, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMUUHY C IPYTUMH BETUYUHAMU;

IIP 5: onuceiBaTh M3y4YE€HHBIE TEILUIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIONB3ysl  (M3MYECKUE BENWYHWHBL JIaBIGHWE Tra3a, TeMIlepaTypa, CpemHssa



KMHETUYECKass DHEPrus XaoTHYECKOrO [JBW)KEHHMS MOJIEKYJ, CpEIHEKBaIpaTU4YHas
CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOThl, BHYTPEHHsSS OHeprus, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JACHCTBHS TEIJIOBOTO JBUTATEINs, MPU OMUCAHUH MPABUIHHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIOIb3yEMBIX BEIMUUH, UX 0003HAYEHUS U €ANHMUIIBI,
HaxXoAUTh (HOPMyJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTHUMHU
BEJINYMHAM;

IIP 6: omnuceiBaTh W3y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA W
AJIEKTpUYECKUE  SIBIEHHUA  (IPOLECCHl), HUCHOJIBb3YAd  (PU3MYECKUE  BEIMYMHBI:
ANEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HAIpPsSOKEHHOCTH I10JS, MOTEHIHAI,
pa3HOCTh MOTEHLMAJIOB; MPHU ONMCAHWU MPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICIH
UCIIONIb3YEMBIX BEJIMYMH, WX OOO3HA4YeHHWs] W €AMHHUIBI;, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIMUYUHAMU;

P 7: ananu3upoBaTh (U3MYECKHUE TMPOLECCHl M SBJICHUS, MCIONb3Ys
¢u3nyeckrue 3aKOHbl U MPUHIUIBL 3aKOH BceMupHoro Tsarotenus, I, II u Il 3akonbI
HproToHa, 3aK0OH COXpaHEHHs] MEXAHUYECKOW JYHEPIHH, 3aKOH COXPaHEHUs HMITYJIbCA,
IIPUHLNI CYTIEPIIO3UIMN CUJI, IPUHIUIT PABHOIIPABHSI MHEPLIUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMUS BELIECTBA, I'a30BbIC 3aKOHBI, CBS3b
CpeIHEell KHHETUYECKOW SHEpPruu TEIUIOBOTO JABMXKEHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEPATypOH, NEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUSA JIJIEKTPUYECKOIO
3apsana, 3akoH KyioHa, nmpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €TI0
MaTEeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHULIbI, 00JaCTH) IPUMEHUMOCTH;

IIP 8: OOBIACHATH OCHOBHBIE MPHUHLMIIBI ACUCTBUS MAIIUH, NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30MACHOTO MCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

ITP 9: BBINOJIHATH SKCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3UUECKUX SIBICHUHN U
IPOLIECCOB € HCIIOJB30BAHUEM TMPSAMBIX W KOCBEHHBIX M3MEPEHHH, NpPHU 3TOM
dbopmynHpoBaTh MpoOiIeMy/3aady M THUIIOTE3y YYSOHOTO JKCIIEpUMEHTa, COOHpaTh
YCTaHOBKY U3 NIPEIJIOKEHHOIO 00OpYyAOBaHUs, MPOBOJIUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIbBL;

ITP 10: ocyiecTBasATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETMYMH,
IpU 3TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO M3MEPEHUsT U MCIOJb30BaTh HM3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

IIP 11: wuccienoBaTh 3aBUCHUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMHU C
WCIIOJBb30BAaHUEM TMPSMBIX HM3MEpPEHHI, IPU D3TOM KOHCTPYHPOBATH YCTaHOBKY,
(UKCUpPOBATHh pE3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
TabJIUI ¥ TpauKOB, JIe1aTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIIeI0BAHUS;

I[P 12: coOmromate mpaBwia 0€30MacHOTO TpyJa TMPU  MPOBEIACHHUH
UCCIIEIOBAaHU B paMKaxX Y4YeOHOro 5SKCIEpUMEHTa, y4eOHO-HCCIIeIOBATEIbCKOU U
MPOEKTHOW  JACATEIBHOCTH C HCIOJb30BAaHUEM HU3MEPUTENBHBIX YCTPOMCTB U
1ab0paTOpHOTrO 000PYIOBAHUS;



IP 13: pemats pacy€THbIC 33Ja4M C SBHO 3aJaHHOW (DHU3HUECKON MOJEINbIO,
UCIIONB3YSl (PU3WYECKUE 3aKOHBbI M TMPHUHIIMIIBI, HA OCHOBE aHajW3a YCJIOBUS 3aJadd
BbIOMpaTh (U3UYECKYI0 MOJIEb, BBIACHATH (PU3MUECKHE BEIUYUHBI U (OPMYIIBI,
HEOOXOAUMBIE Uil €€ pelIeHMs], MPOBOAUTh PACUETHI U OLEHUBATh pPEATBHOCTH
MOJy4YE€HHOTO 3HaueHUsl (PU3NYECKOMN BEIMUMHBI;

I[P 14: pewmware KadyeCTBEHHbIC 3a/Jaud: BBICTPAUBATH  JIOTMYECKH
HENPOTUBOPEYMBYIO LEMOYKY pPACCYyKJACHUM C OINOPOM HAa U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

IIP 15: wucnons3oBaTh NpHU PEHIEHMH YYEOHBIX 337ad COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUM JUIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
Npe/CcTaBiICHUs Y4YeOHOW W Hay4HO-TIONMYJApHOW HHQOpPMAIMM, TOJTYYSHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOTydaeMyto HHPOPMAIIHUIO;

IIP 16: mpuBOoAWUTH MpHUMEPHI BKJIAJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIET0 MHUpA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTU;

IIP 17: ucnonp30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HM Uil  oOecrniedeHHsl O€30MacHOCTH IMpU  OOpallleHHH ¢ [pudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, MJIi COXPAHEHHUS 3/I0pOBbS M COONIOACHUS HOPM
JKOJIOTMYECKOTI'0O ITOBEICHUS B OKPYXKAIOLLIEH Cpelie;

IIP 18:pabotath B rpymnme C BBINOJIHEHUEM pa3JIMYHBIX COLUAIBHBIX POJEH,
IUIAaHUPOBATh  pabOTy TpyHNbl, pPALUMOHAIBHO paclIpedesiarTh OO0S3aHHOCTH U
IJIAHUPOBATH JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYAalUsIX, aICKBATHO OLICHUBATh BKJIA]]
Ka)KJO0T0 U3 YYaCTHUKOB I'PYMIIbl B pELIEHUE paccCMaTpUBaeMOil MpoOIeMBbl.

IMP 19: neMoHCTpUpOBAaTH Ha TMpuUMEpax poJib U MeCcTo (UBHKUA B
(GOpMHUPOBAHUM COBPEMEHHOW HAy4YHOW KApTHUHBI MHUpPA, B PA3BUTHH COBPEMEHHOM
TEXHUKM W TEXHOJIOTUM, B MPAKTUYECKOW JEATEIIBHOCTH JIIOAEH, LENOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTUHBI MUDA;

[P 20:y4yuThiBaTh TPAHUIIBI MPUMEHEHUS] W3YUYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIM DJIEKTPUYECKUM 3apsil, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETA, SAIEpHAs
MOJIEJIb aTOMa, HYKJIOHHAasi MOZIEJIb aTOMHOTO SiAJpa MPU pelIeHnr (PU3NYECKUX 3a/ay;

ITP 21: pacnio3HaBaTh (pu3nyeckue siBiICHUS (IpoUecchl) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKA M  KBAHTOBOM  (U3MKHU: 3JEKTpUUYECKas
IIPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XWMMYECKOE, MATrHUTHOE JCHCTBUS TOKA,
B3aMMO/JICHCTBUE MATHUTOB, 3JIEKTPOMATHUTHAS MHIYKIUS, JEHCTBUE MATHUTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM U JABUXKYILIUNCS 3aps]l, JJIEKTPOMAarHUTHbIE KOJIEOAHUSI U BOJIHBI,
NPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETa, OTPaKCHUE, MpeIoMIIeHHE, HHTephepeHIHs,
mudpakius W TOJSpHU3alvs CBETa, TUCIEpPCUsi CBeTa, (hoTodneKkTpudeckuii G eKT
(boToaddexT), cBeTOBOE MaBiICHHE, BO3HHMKHOBEHHE JIMHEHYATOrO CIIEKTpa aToma
BOJIOPO/Ia, ECTECTBEHHAS M HCKYCCTBEHHAs PAJUOAKTUBHOCTB;

IIP 22: onuceiBaTh HW3YyYECHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE,
MarHuTHBIE, ONTHYECKHE, OJJIEKTPUYECKYI0 MPOBOAMMOCTDh pPa3jIUYHbIX Cped) |



ANEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI), WCIOIB3ys (DU3NYECKUE BEIIUMYUHBI:
AJEKTPUYECKUN 3apsii, CHJIA TOKa, JJIEKTPUUYECKOE HANPSHKEHUE, 3SIIEKTPUYECKOE
COTIPOTUBJICHUE, PA3HOCTh TOTCHIIMAJIOB, SJEKTPOABMKYIIAs CHia, paboTa ToKa,
MHIYKIHS MarHUTHOTO TOJIs, cviia Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTyIIKH,
DHEPrUsl SJIEKTPUYECKOTO M MArHUTHOTO TIOJIeH, MEpPHOJ, U 4YacToTa KojeOaHuil B
KoJIeOATeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOILECCE TapMOHUYECKHUX
AIIEKTPOMATHUTHBIX KoJIeOaHuH, (DOKYCHOE PACCTOSTHUE W ONITUYECKAs CHIIA JIMH3BI, TIPU
ONMKMCAHUM TMPABUILHO TPAKTOBaTh (U3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX
0003HaYEHUs U €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEIIMYNHAMU;

IIP 23: onuchiBaTh M3YYECHHBIE KBAHTOBBIE SIBJICHHUS W MPOLECCHI, WCHOJIb3YS
(M3UYECKUEe BEIIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa
CBETa, DHEPIUsl U UMITYJIhC (POTOHA, MEPHUOJ MOdypacnaga, dHEPrusi CBS3M aTOMHBIX
a5ep, MpU OINMUCAHUU TPABUIBHO TPAKTOBATH (PU3MUYECKHM CMBICH HCIOJIb3YyEMBIX
BEJIMUMH, UX 0003HAYEHUS U €IUHUIILI, YKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYMHAMH, BBIYUCISATH 3HaYeHUE (U3UUYECKOU
BEJIMYUHBI;

IIP 24: ananu3upoBaTh (PU3MYECKUE TIPOLIECCHI M SBICHUSA, HCIOJIb3YS
¢du3nueckue 3aKOHbI M TPUHIUIB: 3aKkoH Owma, 3aKOHBI IMOCJIEIOBATEIBLHOTO H
MApAJUICIIBHOTO  COCIMHEHMS  MPOBOJHUKOB, 3akoH  Jlxoyns—JleHma, 3akoH
AJIEKTPOMAarHUTHOM WHIYKIWH, 3aKOH MPSAMOJIMHEWMHOTO pacnpOCTPaHEHHS CBETa,
3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEJIOMJIEHUS CBETA, YpaBHEHUWE ODWHINTEWHA s
dboToadexra, 3aKOH COXpaHEHUS HHEPTrUU, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH
COXPaHEHHUs IEKTPUUECKOTO 3apsi/id, 3aKOH COXPAHEHUSI MACCOBOIO YHMCIIA, ITOCTYJIAThI
bopa, 3akoH pagMOaKTUBHOTO pacmajga, 0Opd 3TOM  pa3iauyaTh  CJIOBECHYIO
(hOopMYyJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

IIP 25: onpenensTh HampaBieHUE BEKTOpAa HMHAYKIUMHM MAarHUTHOTO MOJIA
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHiia;

ITP 26: cTpouTh U ONKCHIBATH U300pAKEHUE, CO3/IABAEMOE MIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M;

ITP 27: BBIMOJMHATH SKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (PU3UUYECKHUX SBJICHUNA U
MPOLIECCOB € HCHOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBaTh MmpoOieMy/3aady M TUIOTE3y YYEOHOTO JKCIEpUMEHTa, COOUpaTh
YCTAHOBKY W3 MPEJI0KEHHOTr0 00OpYyJOBaHUs, MPOBOAUTH OMBIT U (POPMYJIHUPOBATH
BBIBO/IbI;

ITP 28: ocyiecTBIsATh MPSMbIE U KOCBEHHBIC H3MEPEHUS (PHU3NYECKUX BEITUYMH,
MpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO0 M3MEPEHUs U MCIOJb30BaTh M3BECTHHIE
METO/Ibl OLIEHKH IOTPELIHOCTEN U3MEPEHUM;

IIP 29: uccienoBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYHUH C HCIOJIb30BAaHUEM
MPSMBIX U3MEPEHUIN: TTPH STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIHTATHI



MOJIy4YeHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUAE TaONHIl M TpaduKOB, IeNaTh
BBIBO/JIBI 10 PE3YJIbTATAM UCCIIENOBAHNS;

TP 30: coOmromate mnpaBwia 0€30MaCHOTO TpyJda IMpU  IPOBEACHHUH
UCCIIEIOBAaHUA B paMKaxX Y4YeOHOTO SKCIIEpUMEHTA, Y4YEOHO-UCCIENOBATEIbCKON U
OPOEKTHOW JI€ATEIIBHOCTH C  HCIIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB H
71a060paToOpHOTO 000PYIOBAHUS;

IP 31: pemats pacy€THBIC 33Ja4M C SBHO 3aJaHHOW (DU3HUECKON MOJEINbIO,
UCTOJb3ysl (PU3NYECKUE 3aKOHBI M IPHUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJauu
BbIOMpaTh (PU3NYECKYIO0 MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOAUMBIE Uil €€ pelIeHMs], MPOBOAUTh PACUETHI U OLEHUBATh pPEATBLHOCTH
MOJIy4YE€HHOTO 3HAUYCHUs (PU3HUECKON BEIIUYUHBL

IIP 32: pemars Ka4eCTBEHHbIC 3aJa4Yd:  BBICTPAMBATH  JIOTUYECKH
HEIPOTUBOPEYUBYIO LEMOYKY pPACCYyXIACHUH C OIOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

TP 33: wucnonp3oBaTh NpU pEHIEHUH YYEOHBIX 33aJa4 COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTMHU JUIsI MOWCKA, CTPYKTYpUPOBAHUS, WHTEPHPETALMH U
MPEACTABICHUS] Y4YEOHOH H HAYYHO-TIOMYJSIPHOW HMH(POPMALMK, TOJYYEHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyt0 HH(POPMAIUIO;

IIP 34:00bsCHATH NPUHLMIBI ACUCTBHUS MAlllUH, NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3ziuyaTh YCIOBUS KX O€30MacHOr0 HCIOJb30BAHUS B IOBCEIHEBHOMN
KU3HH;

ITP 35: mpuBOAWTH NPUMEPHI BKJIa/Ja POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE IPOLECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKM U TEXHOJIOTHUH;

ITP 36: ucnonb30BaTh TEOPETUUYECKME 3HAHUS MO (PU3MKE B MOBCEIHEBHOMU
KU3HM Uil  oOecrieueHHs] O€30MacHOCTH TMpU  OOpallleHHH C [pubopaMu U
TEXHUYECKUMU YCTPONCTBAMH, MJIi COXPAHEHHUS 3/I0pOBbS M COONIOACHUA HOPM
DKOJIOTMYECKOT'O ITOBEICHUS B OKPYXKAIOLIEH Cpelie;

ITP 37: pabotarh B Ipymie C BBHITOJHEHUEM Pa3JIMYHBIX COIMATBHBIX POJICH,
IJIAHUPOBaTh pabOTy TPYyNIbl, pPalUOHAIBHO paclpelensitTh OO0S3aHHOCTH U
TJIAHUPOBATH ACSATEIIBHOCTh B HECTAHJAAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATH BKJIA]
Ka)XJI0T0 U3 YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.

B pe3ynbTate 0cBOEGHUS TUCIUIUIMHBI O0yUYatOIUNCS JOIKEH YMETh: IPOBOIAUTD
HaAOJIIO/ICHUS; TJIAHUPOBATh U BBIMOJIHATH SKCIEPUMEHTHI, JIeJaTh BHIBOJBI HA OCHOBE
HKCIIEPUMEHTAJIbHBIX JaHHBIX; BBIABUIATh TUIOTE3bl M CTPOUTH MOJETH, OTINYATh
THMOTE3bl OT HAYYHBIX TEOpUH; MPUMEHATH MOJyYEHHBIC 3HAHHUA MO (QHU3UKE AJIA
ONMUCAHUS U OOBSICHEHUS Pa3HOOOpa3HbIX (PU3MUYECKHUX SIBIICHUA U CBOWCTB BEILECTB;
NPaKTUUYECKH HUCIOJb30BaTh (U3MYECKHWE 3HAHUS; OLIEHHWBATh JOCTOBEPHOCTD
€CTECTBEHHOHAYYHOW MH(pOpMallMU; MPUMEHATh MOJIYUYEHHbIE 3HAHUS MO (PU3MKE IS
pelIeHns] NPAKTUYECKUX 3aJad IOBCEIHEBHOW >KM3HM, oOecredyeHus Oe30MacHOCTU



COOCTBEHHOW KHU3HU, PAIMOHAJIBLHOTO MPUPOIONOIL30BAHUS M OXpaHbl OKpPY Karollen
CpEIBbL.

B pesynpTaTe OCBOEHHS AHUCHUUIUIMHBI OOYYarOIIMICS JOJDKEH 3HATh: CMBICT
HNOHATUN: (PU3NYECKOE SIBJICHHUE, TUIIOTE3a, 3aKOH, TEOPHUs, BEIIECTBO U T.H.; CMBICI
(¢u3NUeCKUX BEJIMYMM: CKOpPOCTh, YCKOpPEHHE, Macca, CHjla, HMIyJbc, padoTa,
MEXaHUYECKass SHEPrus, BHYTPEHHSS HSHEPrus, aOCOJIOTHAS TEMIEparypa, CPEeIHss
KMHETHUYECKasi SHEpPrusl YacTHIl BEIIECTBA, KOJMYECTBO TEIUIOTHI, 3JIEMEHTApHBIN
ANIEKTPUYECKUI 3apsia U T.1.; (QyHIaMEHTalbHble (PU3MUECKUE 3aKOHBI U IMPHUHIIMIIBI,
JeXKalue B OCHOBE COBPEMEHHOM (M3MYECKOM KapTHHBI MHUpa; HauOojiee Ba)KHbIE
OTKpBITHsSI B 00JaCTH (PU3MKH, OKAa3aBIIME OIpPENCIAIONIee BIMSIHUE HA Pa3BUTHE
TEXHUKH M TEXHOJIOTMM; BKJAJ POCCUHCKHX M 3apyOEKHBIX YYEHBIX, OKAa3aBIIHX
HanOoJIbIIEE BIUSHUE HA PAa3BUTHE (PU3UKH; METObI HAYYHOT'O MO3HAHUS IPUPOJIBI.

2. CTPYKTYPA U COAEP KAHME YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOI TUCHUIUINHBI, BUABI Y4e0HOI pad0ThHI U MPOMEKYTOYHOIM

aTrecTauuu
Bun yuyeo6Hoii padoThl IJIs IS A
00 0390 | 390
O0beM TUCIMIUIMHBI B aKaJIEMUYECKHUX Yacax 230
KonTtakTHas pabota o0yuaronmxcs ¢ mpernoaBareaemM 184
(Bcero), B TOM YHUCJIE:
- 3aHATHUS JIEKIIMOHHOI'O THIIA 69
- 3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPbI, TPAKTUYECKUE 115
3aHSTHS, JJA0OPATOPHBIE 3aHITHSI)
- B X0JI€ MOATOTOBKHU Y 3aIIATHl HHAUBUIYAJIHLHOTO 25
IpOeKTa
- KOHCYJIbTAIUsI 1
- IPOMEXKYTOYHAS! aTTECTALMS 10 JUCIUIUIMHE 0.2
CamocTosiTenbHas paboTa 00yJarouuxcs 44.8
dopMa MPOMEKYTOUHOM aTTeCTAlMK 00y4aroIIerocs DK3ameH
2
CEMECTD




2.2 TemaTuyeckuii IJIaH U COep:KkaHUE Y4eOHOT0 npeaMera « PDu3nKa»

HaumeHoBaHMe pa3aesioB U TeEM Conep:xanue yueOHOro Matepuasa u ¢GopMbl OPraHU3anNU O0bem, ak.4/ B TOM Koapl
AeTeJbHOCTH 00y4aI0HXCS yuciae B popme JIMYHOCTHBIX
NpaKTHYeCKOM pe3yJibTaTOB
MOJArOTOBKH, aK.4. yvin,
(¢opmupoBanu
10 KOTOPBIX
Croco0cTByeT
3JIeMeHT
MPOrpaMMbl
1 2 3 4
O0®0O | 0390 | 390
PA3JIEJI 1. ®du3uka U METOIbI HAYYHOT' 0 MO3HAHUSA 7,8
Tema 1.1. ®usuka wu Meroabl | Puzuka — Hayka o mpupozae. HayuHble MeTOABI MO3HAHUS OKpPY’KAroOIIEro 3 JIP16
HAYYHOT'0 MO3HAHHUSA mupa. Ponp skcnepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUSA MOPUPOJBIL.
OkcniepuMeHT B (usuke. MopenupoBanue (U3MUECKUX SBICHUH U MP 2,3
npoueccos. Hayunsle runore3sl. @uU3HUecKre 3aKOHbBI U T€OpUM. I'paHHIBI
MMPUMEHUMOCTH (U3NYEeCKnX 3aKoHOB. [lpuHmmm coorBerctBus. Pomp u IIP 1-3. 16
MecTo (U3NKH B (POPMHUPOBAHMK COBPEMEHHON HAyYHOW KapTHHBI MUpPA, B 17. 19 ' 35’
MPAKTUYECKOHN AESITEIbHOCTH JIIOJICH. 1 J 1
IpakTuyeckoe 3aHaTHe. l3ydeHWe HaydHBIX (AMIOUPHYECKUX U 2
TEOPETUYECKHUX ) METOIOB MO3HAHMS OKPYXKAIOIIET0 MUPA.
CamocrositenbHasi padoTa. KoHCHEeKkT mo Tem «AHaIOroBble M MU(POBHIE 2,8
HU3MEpUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE AATUUKID
PA3JEJI 2. MexaHnuka 42
Tema 2.1. Kunematuka Mexannueckoe naBrokeHre. OTHOCUTEIBPHOCTP MEXAHHUYECKOTO IBMKEHUS. 4 JIP16
Cucrema otcu€ra. Tpaektopus. llepemerienue, ckopocTb (cpenHsis
CKOpPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTEepPHaJbHON TOYKH, MX




MPOEKIIMM HA OCH CHUCTeMbl KoopauHaT. CIllo)KeHHE TepeMelleHull |
CJIO)KEHHE CKOpocTeil. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE
nBkeHne. ['padrku 3aBUCMMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MyTH
U TMepeMelleHus MaTepualbHOW TOYKM OT BpeMeHH. CBOOOgHOE MajeHHe.
Yckopenue cBobomHoro manmeHus. KpuBonmHeHOe ABMKEHHE. [[BrkeHne
MaTepUaNbHON TOUKH MO OKPYKHOCTH C MIOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
VYrnoBasi CKOpPOCTb, JHHEHHAs CKopocTb. Ilepmon m wactora oOpaieHHS.
eHTpoCTpEMUTEIBHOE YCKOPEHHUE.

IIpakTH4yeckoe 3aHATHEe. PerieHune pacy€THBIX 331ad C SBHO 33JaHHOU
(DU3NYECKON MOJIENBIO C HCIIOJNB30BAaHUEM OCHOBHBIX (POPMYJ KHHEMATHKH.
[TocTpoenne n ananu3 rpadUKoOB 3aBHCUMOCTEH KMHEMATHYECKHX BEJIWYMH
OT BpEMEHM [ PaBHOMEPHOTO M PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO
JBVKCHHS.

CamocrosiTeibHast padora. KoHcrekT o TeMe «TeXHHUecKue yCcTporcTBa
" MPAKTUYCCKOC IMPUMCHCHUC: CIIMAOMETP, ABMKCHUC CHApPAAOB, LCIHBLIC W
PEMEHHBIE IEpEAAT

MP 1, 4-6

1P 1,2,4,7,
8,9, 10, 11,
12, 13-15,
16, 17, 30,
34, 36

Tema 2.2. luHamMuKa

IIpunnun  otHocuTenbHOCTH  [amwmies.  IlepBbiit  3axkoH  HproToHa.
Wnepunansaple  cuctemsl  oTcuéra. Macca Tema. Cuma.  Ilpunnun
cynepno3unuu cui. Bropoil 3akoH HploTOHa 1718 MaTepuaabHOM TOUKH.
Tperuil 3akoH HproTOHa Uisi MaTepUaIbHBIX TOYEK. 3aKOH BCEMHPHOIO
msrotenus. Cumma Tspkectu.  llepBast kocmumdeckass ckopocth.  Cuna
ynpyroctu. 3akoH ['yka. Bec tema. Tpenme. Buapl Tpenus (mokos,
ckonbxeHus, kadeHus). Cwima tpenmsa. Cyxoe TtpeHune. Cuna TpeHUS
CKONBXeHUs u cwia TpeHuss mnokos. Kosdhdumment tpenms. Cuma
COTIPOTHUBJICHUS IIPH JBIDKCHUU TeJa B XKUAKOCTH win rase. [locTtymarensHoe
¥ BpaliaTelbHOEe MABIDKEHHE aOCOMOTHO TBEPAOrO Tema. MOMEHT CHITBI
OTHOCUTEIBHO OocH BpauleHus. [lnedo cunbl. YcnoBusi paBHOBECHS TBEPAOTO
tena. TexHnueckne yCTpOHCTBA U MPAKTHIECKOE TPUMEHEHHUE: TTOAITHITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB

IIpakTH4yeckoe 3anaTHE. PenieHue pacu€THBIX 3a/1a4 ¢ ABHO 3aJJaHHOM
(pU3UYECKOM MOJIEIBIO C UCTIOIb30BAHMEM OCHOBHBIX 3aKOHOB U (hOPMYJI
ITUHAMHUKH.

CamocrosiTenbHasi padora. Pacno3naBanne (QU3NUECKUX SBICHUHA B

JIP 16
MP 1, 4-6

TP 1,2, 4,
7,8,9, 10,
11, 12, 13-
15, 16, 17,
30, 34




Y4EeOHBIX OIBITAX W OKPYKAIOIIEH KU3HU: WHEPITUS, B3aNMOEHCTBHE Tell

Tema 2.3. 3akoHbl
MEXaHUKe

cOXpaHeHUS] B

Nmmynsc MaTepuanbHON TOYKM (Tella), CHCTEMBI MAaTE€pPHAIBHBIX TOYEK.
NMnynbsc cuiasl 1 UI3MEHEHHE MUMITYJIbca Tejla. 3aKOH COXPAHEHUs MMITYJIbCa.
PeaktuBHOe nBmxenwe. Pabora cmimel. MomrHOCTh cuibl. Kunerndeckas
SHEPTHsl MaTepHaTbHOW TOUYkHW. TeopemMa 00 W3MEHEHHMH KHHETHICCKOM
sHepruu. lloTteHnmaneHast osHeprud. [loTeHuuanbHas >3HEpPrus yOpyro
neQOpMUpPOBaHHOW MpYKUHBL. [loTeHIManbHAs DdHEPrusi Teida BOIU3U
moBepxHOCTH 3eMin. [loTeHIManpHBIE W HEMOTeHIWANbHbIE CHIBL CBS3b
paboTbl HEMOTEHIHMAJBbHBIX CHUJI C W3MEHEHHEM MEXaHWYeCKOW DHEpruH
CHUCTEMBI Tel. 3aKOH COXpaHeHHMs MEXaHWYEeCKOW 3Hepruu. Ympyrue u
HEYIpPYrue CTOJKHOBEHUS. TEXHUYECKHE YCTPOHUCTBA M IMPaKTUYECKOE
[IPUMEHEHUE: BOAOMET, KONED, IIPYKUHHBIN IUCTOJET, ABUKEHUE PAKET

IIpakTnyeckoe 3aHaTHe. PemieHue pacy€THBIX 3aJa4 C SBHO 3aJlaHHOU
(hM3UIEeCKOW MOIENBI0 C HCIOJB30BAaHMEM OCHOBHBIX 3aKOHOB M (hOPMYIT
JMHAMUKHA U 3aKOHOB COXpaHEHMs. PelieHrne KkauecTBEHHBIX 3a7a4 ¢ ONOpou
Ha W3y4YeHHble B pazjene «MexaHuka» 3aKOHbl, 3aKOHOMEPHOCTU U
(dusnuecKue sBICHUSI.

CamocTrosiTesibHAasi padoTa. AHanu3 QU3NYECKHX MPOIECCOB M SBICHUH C
WCTIOJNIb30BAaHMEM 3aKOHAa COXPAaHEHUS MEXaHMYECKOM OSHEpruu, 3aKoHa
coxpaHeHus: uMmyibca. OObSCHEHHE OCHOBHBIX NPUHLMIIOB ACUCTBUS U
MPAKTUYCCKOTO MPUMCHCHUA TEXHUYCCKUX YCTpOﬁCTB, TaKuX Kak: BOZ[OMéT,
KOTIEP, IPY>KUHHBIN TUCTOJIET.

JIP 16
MP 1, 4-6

TP 1,2, 4,7,

8, 13-15, 16,

17, 24, 217-
29, 34

PA3JIEJI 3.

MounekyJsipHas ¢pu3MKa U TEPMOTMHAMHUKA
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Tema 3.1. OcHOBBI
KHUHETHYECKOi Teopuu

MOJIEKYJISIPHO-

OcCHOBHbIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Auddysus. Xapakrep nBmxeHus u
B3aUMO/JICUCTBUA YacTUI] BellecTBa. MoJen CTPOCHUS T'a30B, KUJIKOCTEN U
TBEPABIX TET W OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHX MOJIEIEH.
Macca u pasmepsl Monekyin. KonmnuectBo BemectBa. [locTosHHas ABoraapo.
TerutoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana temnepatyp
Henscust. Mopens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISAPHO-
KUHETHYECKOH TEOpHH HIEaJbHOro Traza. AOCONIOTHas TeMIlepaTypa Kak
Mepa CpelHeld KMHETHYECKOH 3HEPIHM TEIUIOBOIO JIBUKEHMS YacTHIl rasa.
[IIxana Temneparyp KenbBuHa. I'a30Bble 3aKkoHBI. YpaBHeHUEe MeHnueneeBa—

JIP 16
MP 2,3

P 1,2,5,7,
8,9, 12, 13-
15, 16, 17,




Knanefipona. 3axon Jlanprona. HM3ompomeccel B HACaTbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ padudveckoe MpelcTaBlIcHUE
H30TPOLIECCOB: M30TEpMa, M30X0pa, m3o0apa. TeXHHUUYECKHe YCTpoucTBa U
MPaKTUIECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP

IIpakTuyeckoe 3aHsaTHe. PereHue pacy€THBIX 3aJa4 C SIBHO 3aJlaHHOMU
(m3UYeCKOil MOJIENBI0 C HWCIOJIb30BAaHHEM OCHOBHBIX monoxenuid MKT,
3aKOHOB ¥ (POPMYIT MOJIEKYIAPHON (DHU3UKH.

CamocrosiTesibHass padora. llpoBeneHue 3KcepUMEHTA: OIpeeeHHE
Macchl BO3[lyXa B KJIACCHOH KOMHAaTe Ha OCHOBE H3MepeHHi 00bEMa
KOMHATBI, MaBJICHHUS U TEMIIEpaTypbl BO3IyXa B HEW; HCCIEAOBaHNE
3aBUCUMOCTH MEKAY IapaMeTpaMH COCTOSHUS Pa3peKeHHOIo rasa.

30, 34

Tema 3.2. OcHOBbI TEPMOJAMHAMMKH

TepmoauHaMmuveckas CHCTEMA. BuyTpennss SHEPTUSA
TEPMOJUHAMHUYECKON CUCTEMBI U cIOCcO0bI e€ n3MeHeHus1. KonnyecTBo
TEIUIOThl U paboTa. BHYTpeHHsIE sHeprusi OAHOATOMHOTO HICATHHOTO
rasza. Bunel Temonepenaun: TEmJIONPOBOAHOCTh, KOHBEKLHS, H3Iy4CHHE.
VYaenpHast  TEmIOEMKOCTH  BemiecTBa.  KomW4YecTBO  TEIIOTHI  IIPH
terionepenade. llonstme 00 aamabatHOM mpomecce. IlepBbiii  3akoH
TepMoaMHAMUKU. lIpuMeHeHMe mepBOro 3akoHa TEPMOAWHAMUKH K
uzomnporneccaM. [ padudeckas mHTepnpeTanus padoThl Taza. Bropoil 3akoH
TepMoauHaMHUKH. HeoOpatumocTs TpolieccoB B Mpupope. TemsoBbie
MamuHbl. [lpuHnuner peiictBust TemmoBblX MammH. lIpeoGpazoBanus
SHEPTMM B TEIUIOBBIX MamuHax. Kodd¢uimeHT mone3Horo JedcTBUs
teruioBod MamuHbl. [ukn KapHo u ero k03QdUIMeHT nojae3Horo JeicTBUs.
DKoJIOTHYecKue MPOoOJIeMbl TEMJIOPHEPTETUKH. TeXHUYEeCKHe yCTpoicTBa U
MPAaKTUYECKOE NPHUMEHEHHE: ABHUraTelb BHYTPEHHETO CropaHus, ObITOBON
XOJIOAWIBHUK, KOHAULUOHED

I[IpakTuyeckoe 3aHsTHe. PerneHne pacy€THBIX 3amad ¢ SBHO 3aJaHHOUN
(U3UYECKOM MOJIENbI0 C KMCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (OPMYJI
MOJIEKYJISIPHOW (DM3UKH M TEPMOJUHAMHUKH. PerieHne KaueCTBEeHHBIX 3a/1a4 C
OMOpol Ha wu3ydeHHble B pazgene «MonekynspHas ¢usdka U
TEPMOAVNHAMHUKa» 3aKOHbI, 3aKOHOMEPHOCTH U q)HSI/I‘IeCKI/Ie SIBJICHUSL.

CamocrosiTenbHass pabota. l3ydenme wozeneil mapoBoil TypOWHEI,

JIP 16
MP 2,3

IP1,2,5,7,
8,9, 12, 13-
15, 16, 17,
18, 30, 34




ABUTATEJI BHYTPEHHETO CropaHusa, pCaKTUBHOT'O ABUTATEIIA.

Tema 3.3. ArperatHblie COCTOSTHHSA
BelnlecTtBa. ®a3oBble mepexoabl

[Tapoo6pa3zoBanue n kKoHAcHCaus. Vcmapenue n kureHne. AOCOTIOTHAS U
OTHOCUTEIbHASI BIAXXHOCTh BO3ayXa. HacklmeHHbIN ap. YaenbHas TemioTa
mapooOpa3oBaHrs. 3aBHUCHMOCTh TEMIIEpATypbl KHUINEHHWS OT JaBIICHUS.
TBépnoe Temo. Kpucrammmaeckue u aMopdHbIe Tella. AHU30TPOIHS CBOMCTB
kpuctamioB. Kungkue kpuctamuisl. CoBpeMeHHbIe MaTepuaibl. [InaBiaeHue u
KpUcTaJUIH3anys. Y IenbHas Teriora miasieHus. Cyomumanus. YpaBHEHUE
TerioBoro  Oamanca. TexHWYeckne  yCTpPOWCTBA M IMPAKTHIECKOE
NPUMCHEHUE: TUTPOMETP U TCHUXPOMETP, KaJOpUMETP, TEXHOJIOTHUHU
MoJIydy€Husd COBPECMCHHBIX MATCPUAJIOB, B TOM YHMCJIC HaHOMATCpUaJIOB, U
HaAHOTCXHOJIOT'UH

IIpakTnyeckoe 3aHaTHe. PemieHue pacy€THBIX 3aJa4 C SBHO 3aJlaHHOU
(pM3UYECKOM MOJIEIBIO C UCIOJIb30BAaHMEM YpPaBHEHUS TEIUIOBOrO OaiaHca.
Pemienue KayecTBEHHBIX 3aJad C ONOPOH Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3NYECKUE SBICHUS IO TEME.

CamocrosiTenpHasi padora. OObsSCHEHNE MPUHIMIIOB ACHCTBUA U YCIOBUH
0€30IacHOr0  HCHONB30BaHUA B IOBCEAHEBHOW JKM3HHM T'MIPOMETDA,
ICUXpoMeTpa,  Kajopumerpa.  M3ydeHue  TEXHONOTrHM  TOJy4YEHUA
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB.

JIP 16
MP 2,3

TP 1,2, 5,

7,8, 13-15,

16, 17, 33,
34

PA3JIEJI 4.
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Tema 4.1. DnexkTpocTaTnka

OnexTpuzanusa TeN. OJNEKTpUYecKHil 3apsan. JlBa BuIa JIIEKTPUYECKUX
3apsanoB. IIpoBOAHMKM, OUAIEKTPUKM W IONYNPOBOJHUKH.  3aKOH
COXPaHEHHUsl JJIEKTPHUUECKOTOo 3apsiia. B3ammopeiicTBue 3apsnoB. 3akoH
Kynona. ToueuHslii d3JeKTpUYECKUH 3apsA. ONEKTPUYECKOEe  IIOJIe.
HanpsokéHHocTe  anekTpuueckoro  monst.  IIpuHOomm — cymeprno3nnuu
JJIEKTPUYECKUX TMOoJIeH. JIMHMM HaNnpsHKEHHOCTH 3JIEKTPUYECKOrO  IOJIS.
Pabora cmm  snektpocratmueckoro  mois. llorennman.  Pa3zHOCTh
noTeHuuanoB. [IpoBOAHMKN M JUAJIEKTPUKH B SJIEKTPOCTATHUYECKOM IIOJIE.
JusnexkTpuueckas — NPOHUIAEMOCTb.  JiekTpoéMmkocTb.  KonpaeHcarop.
OneKTpoEMKOCTh  IJIOCKOTO  KOHJAEHCaTopa. JHEpPrus  3apsHKeHHOTO
KOHJeHcaTopa. TexHu4eckne ycCTpocTBa M NPAKTUYECKOE IPUMEHEHUE:
3JEKTPOCKOII, JJIEKTPOMETpP, DSJEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHUE
JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIBHBIM ammapar, CTPYWHBII

JIP 16
MP 1, 4-6

IP 1, 2,7, 8,
9, 12-15, 16,
17, 20, 22,
30, 34




MIPUHTEP

IIpakTuyeckoe 3aHsTHe. PereHue pacy€THBIX 3aJa4 C SIBHO 3aJlaHHOU
(hM3UYECKO MOJIEIBI0 C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (POpMyI
JNEKTPOCTATUKU. PeleHne KadecTBEHHBIX 3a7lad C OMOpO Ha HM3ydeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (DH3MUECKUE SBICHUS JJICKTPOCTATHKH.

CamocrosiTesibHasi padoTa. AHanu3 QU3NYECKUX MPOLECCOB M SBICHUH C
HCIONb30BaHUEM (HU3NUECKUX 3aKOHOB: 3aKOHA COXPAHEHUsS 3JIEKTPHUECKOT0
3apsna, 3akoHa Kysnona. PabGora B rpynmax mpu aHaiau3e AOIMOJIHUTEIbHBIX
HCTOYHUKOB MH(OPMAIINH U MTOJITOTOBKE COOOIIEHUH O MPOSBICHUN 3aKOHOB
3JIEKTPOCTATUKU B OKPY’KaIOLIeH XKU3HU U IPUMEHEHUH UX B TEXHUKE

Tema 4.2.
JIEKTPUYECKHUI
Pa3IMYHbBIX Cpeaax

TOK.

ITocTostHHBIN

Toxknu

B

ONEeKTPUYECKUN TOK. YCIOBHUS CYIIECTBOBAHUS DIICKTPHUECKOTO TOKA.
Ucrounnku toka. Cuna Toka. [locTostHublit TOok. Hampspkenue. 3akon Oma
UL y4acTKa  LENUu.  ODJEKTPUUYECKOE  COMPOTUBICHUE. Y AEIbHOE
compoTuBieHue BeulecTa. [locnenoBaTensHoe, nmapamienbHOE, CMEIIaHHOE
COeIMHEHNEe TPOBOAHUKOB. Pabora snekTpuueckoro toka. 3akoH JIxoyms—
Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO TOKA.  ODJNEKTPOABMXKYIIAS CHIIA U
BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA ToKa. 3akoH Oma I TOJIHOU
(3amMKHYTOH) 3nekTpuyeckoil 1enu. KopoTkoe 3ambikaHuE. DJIEKTPOHHAS
MIPOBOAMMOCTH TBEPABIX METAIJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAJUIOB
oT TeMmiepaTypbl. CBEpXIpPOBOAUMOCTb. DJEKTPUUYECKUH TOK B BaKyyMe.
CpoiicTBa 91eKTpOHHBIX Ty4koB. [lomympoBomuuku. CoOcCTBeHHass H
MpUMECHas MPOBOAMMOCTb IOJYHNPOBOAHUKOB. CBoiicTBa p—N-mepexona.
[HomynpoBOqHUKOBBIE TPHOOPEI. DIEKTPUYECKHH TOK B pacTBOpax U
paciuiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHUECKAS TUCCOLMALMS. DIEKTPOIH3.
OnekTpudeckuif TOK B razax. (CaMOCTOSTENBHBIH U HECaMOCTOSTEIHHBIN
paspan. Monnus. Ilnasma. TexHuueckue YyCTpPOHCTBA M IMPAKTUYECKOE
NPUMEHEHUE: aMIIepMETP, BOJBTMETP, pEOCTaT, HKCTOYHUKU TOKa,
AJIEKTPOHArpEBaTEeNbHBIE  MPHOOPBI,  AJIEKTPOOCBETHTENBHBIE  MPUOOPHL,
TEPMOMETP  CONPOTHBIEHUS, BaKyyMHBIH  JHOJ, TEPMHUCTOPHl U
(hoTOpE3UCTOPHI, MOTYITPOBOIHUKOBBIHN TNOI, TaTbBAaHUKA

IIpakTnyeckoe 3aHaTHe. PerieHue pacyE€THBIX 3a7a4 C SIBHO 3aJlaHHOU
(hm3uYecKoil MOJEIBbI0 C HCIIOJIF30BAHUEM OCHOBHBIX 3aKOHOB M (POpMyIH
TeMbl «II0CTOSHHBIN 3JEKTPUUECKUI TOKY.

JIP 16
MP 1, 4-6

IP 1, 2, 8,

10, 11, 13-

15, 16, 17,

18, 22, 24,

27-29, 31,
34




CamocrositesqibHasi padoTa. OObsCHEHNWE NMPUHLMUIIOB ACUCTBHUS U yCIOBUHN
0€e301acHOro NPUMEHEHHs aMIIEPMETPa, BOIBTMETPA, PEOCTaTa, UCTOYHUKOB
TOKa, 3JEKTPOHArpeBaTeNbHBIX M AJIEKTPOOCBETHTENBHBIX PUOOPOB,
TEPMOMETPa  CONpPOTHUBJICHHUS, BaKyyMHOIO JAHMONA, TEPMHUCTOPOB H
(hoTOpE3UCTOPOB, OITYNPOBOAHUKOBBIX AHOIOB, TaJIbBAHUKH.

Tema 4.3. MaruaurtHoe
DJIEeKTPOMATHUTHAS MHAYKIUS

moJie.

[TocTostnaple  MarHuTHL.  B3auMoaeiicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nonie. Bexktop MarHutHON WHAYKUMU. [IpuHIUI CynmepHno3uIuu
MarHUTHBIX TmoJjed. JIuHuM MarHuTHOM wuHAYKUMU. KapTuHa JuHUN
MAarHUTHOM WHAYKIIUU TIOJI1 TIOCTOSIHHBIX MAarHuToB. MarHuTHOE TIOJie
MpOBOJIHMKA C TokOoM. KapThHa JnWHUN WHAYKIIMHA MarHUTHOTO TIOJIS
JUIMHHOT'O MPSMOI0 MPOBOJHUKA M 3aMKHYTOIO KOJBLIEBOTO MPOBOAHMKA,
KaTymKu ¢ TokoM. OnbIT Ipcrena. BzaumoeicTBre MPOBOJHUKOB C TOKOM.
Cuna Ammnepa, e€ momynbs u HampaBienue. Cuna Jlopenma, e€ MoOaynp u
HarpasjeHue. J[BIKeHHE 3apsHKEHHOM 4acTULbl B OJHOPOJAHOM MAarHUTHOM
mone. Pabora cmimel JlopeHma. SIBiieHHE 3IEKTPOMArHUTHOW WHIYKITHH.
[ToTox BekTOpa MarHUTHOM MHAYKIMH. DIEKTPOABIDKYIIAS CHJIA WHIYKITUH.
3akoH snekTpoMarHUTHOM uHAyKimu @apanes. BuxpeBoe anexkTpuueckoe
nosie. ONEKTPOABMKYIIAS CUIa UHAYKIUU B IMPOBOJHUKE, JBIKYILIEMCS
MOCTYNATEIbHO B OJHOPOAHOM MarHuTHOM mone. IlpaBuno Jlenua.
NHIyKTUBHOCTh.  SIBIEHWME CAMOUMHIYKIIMW. OJCKTPOJBIKYINAS — CHJa
CAMOMHAYKLMH. OHEPrusi MarHUTHOIO IMOJISI KAaTYIIKU C  TOKOM.
OJEKTpOMarHuTHOE IoJie. TEeXHUYECKHE YCTPOMCTBA M IPAKTUUYECKOE
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI, 3JIEKTPOMATHUTHI, 3JICKTPOJABUTATENb,
YCKOPUTEIHU 31E€MEHTAPHBIX YaCTHL], UHIYKIUOHHAS I€Yb

IIpakTnyeckoe 3ansaTHe. PermieHue pacu€THBIX 3a7ad Ha TMPUMEHEHUE
(dhopMyI TeMbl «K MarHuTHOE T0JIe. DJISKTPOMArHuTHas HHAYKIUA. Pemenue
KaueCTBEHHBIX 3a/1ay C ONOPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(u3nyeckue siBJICHUS TeMbl « MarHUTHOE TI0JIE.

CamocrosiTenbHasi pabora. Pacno3naBanne (QU3NUECKUX SBICHUHA B
yueOHBIX ONBITAX M OKPYXKAIOMIEH J>KMU3HU: B3aMMOJICHCTBUE MAarHHUTOB,
OJICKTPOMAarHuTHass MHAYKIUA, )IeﬁCTBI/Ie MAarfuTHOI'O 1oJid Ha IIPOBOJHUK C
TOKOM M JBIKYLIHHCS 3apsij

JIP 16
MP 1, 4-6

P 1, 2, 13-
15, 16, 17,
21, 22, 24,
25,32,34

PA3JIEJI 5.

KoJse6anusa ¥ BOJTHBI
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Tema 5.1. Mexann4yeckue u
3JIEKTPOMATHUTHBIE KOJIe0aHUA

Konebarenbnass  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KoJcOaHUs.
lapmonnyeckne komeOanms. Ilepwmom, dYactora, ammutyma Hu  (dasa
kosieOanuii. [IpykuHHBIA MasTHUK. MaTreMaTH4eCKuli MasiTHUK. YpaBHECHUE
rapMOHHMYECKUX KojeOanuii. [IpeBpaiieHue 3HEPrUU TPHU TAPMOHUYECKUX
koneOanusax. Konebarenpublii KoHTYp. CBOOOIHBIE 3JIEKTpPOMArHUTHBIE
KoJeOaHUsI B WACATHPHOM KOJICOATeThHOM KOHTYpe. AHAIOTHS MEXIy
MEXaHMYECKUMH H 3JICKTPOMAarHUTHBIMU KojieOaHusMu. @opmyna TomcoHa.
3aKOH COXpaHCHHUS OJHEPrHH B HJCATLHOM KOJICOATEIBEHOM KOHTYpE.
[IpencraBnenne o 3aTyxaromux KoJieOaHUAX. BRIHYXIeHHbIE MEXaHHIECKHE
kojeOanus. Pe3onaHc. BbIHYXIEHHBIE DIIGKTPOMArHUTHBIC KOJeOaHUs.
[lepemennbiii Tok. CuHHYCOMAANbHBIA TEpEeMEHHbI TOK. MOITHOCTh
MEPEeMEHHOT0 TOKa. AMIUIMTYIHOE W JEWCTBYIOIIEe 3HAUEHUE CHIIBI TOKA U
HanpspkeHus. Tpancdhopmatop. [lpousBoactBo, mepegada u moTpeOieHnE
DJIEKTPUYECKOM JHEPruu. OKOJOTUYECKHE PUCKH TIPH  IMPOU3BOJCTBE
anekTpodHepruu.  KynabTypa ~ WCMONB30BaHUS — DJEKTPOIHEPTUH B
MOBCEIHEBHOM JKM3HM. TEeXHUYECKHE YCTPOMCTBA M  MPaKTHYECKOE
MIpUMEHEHHUE: IJIEKTPUUECKUN 3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKa, TUHUU
aNeKTporepenad

IIpakTuyeckoe 3aHATHe. PerieHrWe KavyeCTBEHHBIX 3alady C OMOPOM Ha
HU3YUCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH, ONHCBIBAIONIUEC MCEXAHUYCCKHUC M
OJICKTPOMArdHuTHLIC KOHCGaHI/Iﬂ.

CamocrosiTenbHas pabora. Ornucanue MEXaHUIECKUX u
OJICKTPOMArHMUTHBIX K0J€0aHui ¢ HCIOJIL30BAHUEM q)HSI/I‘ICCKI/IX BCJIMYHUH:
MEPUOJT M YacTOTa KojebaHui, aMIUTUTyAa U ¢asa KoleOaHui, 3apsaa u cuiia
TOKa B TAPMOHHYECKUX DJIEKTPOMATHUTHBIX KOJICOAHUSIX.

JIP 16
MP2,3

IP 1, 2, 10,

11, 13-15,

16, 17, 22,

217-29, 34,
36

Tema 5.2. Mexannueckne
3JIEKTPOMATHUTHBIE BOJTHBI

H

MexaHnuueckue BOJHBI, yciaoBHs pacnpoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHusi U JyiMHAa BosHBL. [lomepedHble W MPOJOJIbHBIE BOJHBIL.
Wntepdepennus u nudpakins MEXaHUIEeCKUX BOJH. 3ByK. CKOpOCTh 3BYKA.
I'pomxocTh 3Byka. Beicota ToHa. TemOp 3Byka. DNeKTpPOMAarHUTHBIE BOJHBI.
VYcnoBuss U3NMy4eHHs DSIEKTPOMarHUTHBIX BOJNH. B3anMHas opueHTanus
BekTOopoB E, B, v B anekTpomarauTHON BostHe. CBOMCTBA JIEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHUe, IIPEJIOMIIEHUE, MOJISIPHU3AIINA, TUQpaKIus,
uHTEpEepeHLusI. CkopocTh 3EKTPOMArHUTHBIX BOJIH. [xana
3JIEKTPOMArHUTHBIX BOJH. [I[ppuMeHeHNEe 2TEKTPOMArHUTHBIX BOJIH B TEXHUKE
u_ Opity. [lpuHUMOBI  pajuocBsS3M W TeJEBHICHHUs. Pammonokars.

JIP 16
MP 2,3

IP 1, 2, 13-
15, 16, 17,
22,27,34




ONEKTPOMAarHUTHOE 3arpsA3HEHUE OKpyXarolied cpeapl. TeXHUYECKHUE
YCTPOWCTBA W TIPAKTHYECKOE TNPUMEHEHUE: MY3bIKaJbHBIC WHCTPYMEHTHI,
yJIBTPa3ByKOBas ~ JUArHOCTUKA B TEXHHKE W  MEIUIMHE, pajap,
pamuonpruéMHHUK, TeJICBU30p, aHTeHHA, Tenedon, CBU-nieup.

IIpakTHyeckoe 3aHsiTHe. Pemenne pacd€THBIX M KaueCTBEHHBIX 3a1ad C
OTMOpOl Ha W3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH, OIHUCHIBAIOIINE
pacmpocTpaHeHHe MEXaHUIEeCKHUX U AJIEKTPOMArHUTHBIX BOJH.

CamocrosiTeibHasi padoTra. V3ydeHne NPUMEHEHHS JJICKTPOMArHUTHBIX
BOJIH B TeXHUKE W ObITYy. OOBSCHEHHE TMPHUHLUIOB IEHCTBUS M YCIOBUH
0e30MacHOr0 MPUMEHEHUST MY3BIKABHBIX HHCTPYMEHTOB, YIBTPa3BYKOBOM
IUATHOCTHKM B TEXHHKE MW MEOUIIMHE, paxapa, paIdonpHEMHHKA,
TeJIeBU30pa, aHTeHHBI, Tenedona, CBY-neun.

Tema 5.3. OnTuka

I'eomerpuueckas ontuka. IlpsMonuHelHOE pacnpocTpaHeHHE CBeTa B
omHoponHo# cpene. Jlyd cBera. ToueuHwlii MCTOYHHK cBeTa. OTpaxeHUe
cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHHH B IUIOCKOM
3epkane. [Ipemommenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIFOTHBII
nokasareyb npenomieHus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIN
YTOJI TIOJTHOTO BHYTPEHHEro oTpaxkeHus. Jucnepcus cBera. ClI0KHBIA COCTaB
Oenoro ceeta. I{Betr. CoOuparoriue 1 paccermBarolie JIUH3bI. TOHKAsI JIMH3A.
@DoKycHOE pacCTOSHHE W ONTHYECKas Crmiia TOHKOW IWH3bL. llocTpoeHue
M300pakeHUH B COOMPAOIINX U PacCeMBaroNuX JinH3aX. DopMmyna TOHKOM
JMUH3BL. YBeNW4yeHue, JAaBaeMoe JHH30U. [lpemensl mpUMeHUMOCTH
reoMeTpHYecKoi onTHKU. BomHoBas ontuka. HHTepdepeHmus cBera.
KorepenTtnple wucrouHWKW. YciaoBHA HAONIOJEHHS MAaKCHMyMOB U
MUHHMYMOB B HHTEp(EpPEHIMOHHONH KapTHHE OT JABYX CHH(]Aa3HBIX
KOTepEeHTHBIX MCTOYHHWKOB. Hudpakuus ceera. [udpaknnoHHas peméTka.
YcnoBue — HaONIONEHWS — TJAaBHBIX ~ MakCUMyMOB  TIpU  TaJ€HUU
MOHOXPOMAaTHYECKOTO CBeTa Ha audpakiuoHHyro pemérky. [lomsapuzarus
cBera. TexHHYecknue ycTpoicTBa U NMPAKTUYECKOE PUMEHEHHE: OUKH, JIyla,
(hoToanmapar, MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS
ONTHKA, T paKIMOHHAS PEIIETKA, TTOJIIPOUST

HpaKaneCKoe 3aHsATHE. PercHue paC‘léTHBIX 3agady C SABHO BaﬂaHHOfI
(1)I/I3I/I‘{CCKOﬁ MOZCJIBKO C HCIIOJB30BAHHECM OCHOBHBIX 3dKOHOB H q)OpMy.H

JIP 16
MP 2,3

TP 1, 2, 13-

15, 16, 17,

20, 21, 22,

24,26, 27,
34,




reoOMETPUUYECKOUN ONTHUKH.

CamocrosiTeibHast padora. OObICHEHHE MPUHITATIOB JCHCTBUS W YCIOBHI
0e30macHOro MpPUMEHEHUs] OYKOB, JyMbI, (oToammapaTta, MPOCKIHOHHOTO
amnmapaTta, MHKPOCKOTIA, TeJIECKOIa, BOJOKOHHOW ONTHKH, AM(PpPaKIIMOHHOMN
PELETKY, OISIPOUIA.

PA3JIE] 6.

OcHOBBI ClIEUATBLHOH TEOPUU OTHOCUTEIbHOCTH

Tema 6.1. OcHOBBI cIeIHAJILHOM
TEOPUH OTHOCUTEJILHOCTH

I'panuiibl NpUMEHUMOCTH  KjacCMYeckod  mexaHuku.  IlocTynatsl
CHGHHaJIBHOfI TEOPHUU OTHOCUTCIBbHOCTHU: HHBAPUAHTHOCTb MOAYJIA CKOPOCTH
CBeTa B BaKyyMe€,  MNPUHUUI  OTHOCUTEJIBHOCTHM  ODUHINTEHHA.
OTHOCHTENIBHOCTh OJJHOBPEMEHHOCTHU. 3aMelUIeHHEe BPEMEHU M COKpAallCHHUE
JUIMHBI. OHEpPrus U HMMITYJIbC PENATUBUCTCKOM uacTHlbl. CBs3b Macchl C
SHEPTHEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTUIbL. DHEPIUs MOKOS

IIpakTuyeckoe 3aHATHe. PereHrWe KadyeCTBEHHBIX 3alad C OMOPOM Ha
n3yuyeHHsle noctyaatel CTO.

CamocTosiTejIbHAsI padoTa. Hcnonb3oBaHue HH(POPMAITHOHHBIX
TEXHOJOTMH i1 TIOWCKa, CTPYKTYpPUpPOBAaHMA, HHTEpIpeTaluu U
npeacTaBieHusT WHQOpPMAIMKM TPH TOATOTOBKE COOOIIEHHH O TpaHuIax
MIPUMEHNMOCTH KJIacCUYeCKO MexaHuku u ocHoBax CTO

JIP 16
MP 1, 4-6

TP 1, 2, 16,
17, 35, 37

PA3JIEJI 7.

KBanToBas ¢usuka

39

Tema 7.1. DjgeMeHTbI KBAHTOBOH
ONITUKH

®otonsl. Dopmyina [Inanka cBsi3u s3HEprun HOTOHA C €r0 YaCTOTON. DHEPrust
u umnyibe GotoHa. OTKpeITHE U UccaenoBanue Gporodrpdexra. Ombiter AT
CroseroBa. 3akoHbl  (Qorodddekra. VYpaBHeHHe  OWHIITEHHA IS
¢doroaddexra. «Kpacnas rpanuna» doroaddexra. lapnenue csera. OnbITH
[LH. JlebeneBa. Xumuueckoe AEUCTBUE CBeTa. TeXHUYECKHE YCTPOHCTBA U
MpaKkTU4YecKoe TpuUMeHeHue: (OTodJIeMeHT, (OTOJATYMK, COJTHEYHAsS
OaTapes, CBETOAHO]

IIpakTnyeckoe 3aHaTHe. PernieHue pacyE€THBIX 3a7a4 C SIBHO 3aJlaHHOU
(hM3UIEeCKO MOJENBI0 C HMCIOJB30BAHMEM OCHOBHBIX 3aKOHOB M (OPMYIT
KBAaHTOBOM ONTHUKHU. PelieHre KaueCTBEHHBIX 3a/1a4 C OMOPOW Ha U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU KBAHTOBOW ONTUKHU.

JIP 16
MP 1, 4-6

TP 1,2, 11,
13-15, 16,
17, 20, 21,
23,24, 34




CamocrosiTenbHasi padora. OObsACHEHNE OCHOBHBIX IMPHUHIIUIIOB JICHCTBHS
TEXHIUYECKUX YCTPOUCTB, TAKUX KakK: (hOTORIIEMEHT, (POTOAATUHK, COTHETHAS
Oarapes, CBETOAMOJ; W YCIOBUH uX 0€30IaCHOrO MPUMCHCHHUS B
MPaKTUYECKON KU3HU

Tema 7.2. CTpoenne aroma

Mopens atoma Tomcona. OmeITel Pesepdopra mo paccesHHIO (-9acTHIL.
[Inanerapnas monens aroma. Iloctynatel bopa. M3nydenue u mornomeHne
(OTOHOB TpH Tepexo/ie aToMa C OJHOI'O YPOBHS SHEPTUW Ha ApYyroi. Buabl
criekTpoB. CIIeKTp YpPOBHEH SHEPIWH aToMa BoJopojaa. BoiHOBBIE CBOMCTBA
gactul. Bomaer  ne  bpoiing.  KoprnyckynasipHOBOJHOBOM — Tyanu3M.
CrioHTaHHOE M BBIHYXKICHHOE W3JIydeHHe. TexXHHYecKue YCTpOWCTBa U
MPaKTHYECKOe MPUMEHEHHUE: CIEeKTPajbHBIN aHamu3 (CIEKTPOCKOII), J1asep,
KBaHTOBBI KOMITBIOTED

IIpakTHyeckoe 3aHsiTHe. PeleHue KauecTBEHHBIX 3aj4ay C ONOPOH Ha
N3yYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NYECKUE SIBICHHUS IO TEME
«CtpoeHue aTomay.

CamocrosiTenpHasi padora. OObsCHEHNE MPUHIMIIOB ACHCTBUA U YCIOBUH
0e30MacHOro MPUMEHEHHs CIIEKTPOCKOIIa, 1a3epa, KBAHTOBOI'O KOMIIBIOTEPA.

JIP 16
MP 1, 4-6

TP 1, 2, 13-
15, 16, 17,
20, 21, 23,
24, 34, 36

Tema 7.3. AToMHOe PO

OKCIepUMEHTHI, JO0Ka3bIBAIOLINE CJIOXHOCTh CTpoeHHus snapa. OTKpbITHE
panunoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompeneneHuio  cocTasa
pannoakTuBHOTO M3nmydeHus. CBoiicTBa anbda-, Oera-, TaMMa-u3ITy4YeHUs.
BnusiHue paanoakTHMBHOCTH HA KMBBIE OpraHu3Mbl. OTKpBITHE NMPOTOHA U
Heiitpona. Hyknonnas mognens sigpa I'eiizenOepra-lBanenko. 3apsan sapa.
MaccoBoe wumcno siapa. M3otomsl.  Anbda-pacman. OJIEKTPOHHBIA U
MO3UTPOHHBIN Oera-pacman. [amMmmam3nmydenue. 3akoH paJMOAKTHBHOTO
pacmaga. DHeprus CBsI3U HYKJIOHOB B sipe. Snepusie cuibl. Jledekt maccs
sapa. SnepHele peakuuu. [leneHve W CUHTE3 sAnep. SAEpHBIA peakTop.
Tepmosiaepusiit cunTe3. [Ipobrembl M MEPCHEKTHBBI AAEPHON >HEPTETHKU.
OKOJIOTHYECKHE ACTEKTHl SACPHOW SHEPreTHKH. DJIeMEHTapHBIE YaCTHIIBI.
OtkpeiTHE TIO3UTPOHA. MeTo bl HAOIIOACHUS M PETUCTPALMN JIEMEHTAPHBIX
gacturl. @DyHIaMeHTaIbHBICE B3aWMMOJCHCTBUA. EmuHCTBO  (u3mdeckoit
KapTUHBI MHUpa. TeXHWYeCKHe YCTPOIHCTBA M TMPAKTHYECKOE MPHUMEHEHHE:
J03UMETP, KaMmepa BuiibcoHa, siiepHbIi peakTop, aToMHast 6oM0a

IIpakTHyeckoe 3ansiTHe. PelieHne 3a/1ay ¢ OOpoy Ha MOIYYEHHbIE 3HAHUS,

JIP 16
MP 1, 4-6

IP 1, 2, 13-
15, 16, 17,
21, 24, 34




B T.4. O 3apiaa€ 1 MaCCOBOM YHCJIC sAapa

CamocrosiTeTbHast pabora. Hcnonr3oBanue HH(POPMAITHOHHBIX 2
TEXHOJIOTHA  JAJsl  TIOMCKAa, CTPYKTYpHUPOBaHUS, HMHTEPIpETalud U
npeacTaBieHuss HHGOPMAIMU TPH MOJATOTOBKE COOOIICHUI O MPUMEHEHHH
3aKOHOB KBaHTOBON (M3WKH B TEXHHKE M TEXHOJIOTHAX, DKOIOTHYECKUX
acreKTax sJIepHON SHePTeTHKH

IIpomexyTouHnasi atrecTanuss | JK3aMeH (¢ KOHCYJbTanueil) 1.2

Bcero:

230




3. YCJI0BUSA PEAJINBAIUU ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

3.1. TpeOoBaHussi K MHHHUMAJBHOMY MATEPUAIbHO-TEXHHYECKOMY
odecreyeHnI0

B kauecTBe MaTepuanbHO-TEXHHYECKOTO OOECHedeHHsl y4yeOHOro mpeamera
MOTYT OBITh MCHOJB30BAHBl TEXHUYECKHE M DJIEKTPOHHBIE CpPEACTBA OOyYeHHUS H
KOHTpOJIA 3HaHUM CTYAEHTOB (Ipe3eHTalMH, (PparMeHTbl (UIBMOB, KOMILIEKTHI
MUTAKATOB, HATJISAHBIX MOCOOHM, KOHTPOJMPYIOIIUX MPOTPaMM U JIEMOHCTPAIIMOHHBIX
YCTAHOBOK), MCHOJB30BAHME KOTOPBIX MPEAYCMOTPEHO METOAMYECKON KOHIENIUEN
MIPENOIaBAHMS.

B cootBercTBUM ¢ TpeOOBaHUSAMH K MaTEpUAIbHO-TEXHMUECKOMY OOECIICUEHUIO

ydeOHOro Tporecca 0a30BBIi  YpPOBEHb Kypca (U3MKH Ha YpPOBHE CPEIHETO
o0pa3oBaHMsI JTOJDKEH M3Y4YaThCS B YCIOBHUSX MPEIMETHOTO KaOuWHeTa (DM3WKH WU B
YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B
kaOuHeTe (PU3MKHM JODKHO OBITh HEOO0XOIUMOE JIabopaTopHOE O00OpYy/IOBaHUE IS
BBITIOJIHEHUSI YKa3aHHBIX B IIPOrpaMMe Mo (PU3MKe YUEHUYECKUX MPAKTUYECKUX paboT U
JE€MOHCTPALIMOHHOE 000pYy10BaHUE.

3.2. YueOHO-MeTOAUYeCKOe W HHPOPMALMOHHOE o0ecmedyeHre Y4eOHOIo
npeaMera

OcHoBHas quTEpaTypa:
1. Msxumes I'.4., ®uzuka. 10 kimacc: yue6. ms o01ieoOpa3oBaT. YUpeKACHUM:

6a3oBbiii 1 ipodui. ypoBuu/ I'.5. Mskumes, b.b. byxosues, H.H. Croukuii;

mox pen. B.M. HuxomaeBa, H.A. IlapdpentseBoii. — 19-¢ m3m. — M.:
[Tpoceemenwne, 2023. — 432 c.: un. — (Kmaccnueckwnii kype). — ISBN 978-5-09-
074278-8.

2. Msxumes I'.4., ®usnka. 11 kmace: yueb. ais o01ieo0pa3oBat. OpraHu3aIui ¢
IPWI. HA AJIEKTPOH. HOcuTene: 0a30Bblid U npodui. yposau/ I'.S. Mskuies,
b.b. byxoBues, B.M. Yapyrun; nox pen. H.A. TlapdpentreBoit. — 23-e uzn. —
M.: TIpocBemenue, 2020. — 399 c., un. — (Knaccuueckuii kypc). — ISBN 978-
5-358-23443-7.

JlonoHuTeIbHAS JIMTEPATYypAa:

1. Yakak A.A. 3aganus no Qusnke : METOAMYECKUE yKa3aHUs i ydammxcs 10
Kjlacca 3a04HOM (Qu3uko-TexHuyeckod mmkonbl / Yakak A.A.. — OpeHOypr
OpenOyprckuit rocygapcTBeHHbiii yauepeuteT, 9bC ACB, 2006. — 61 ¢. — TekcT :
anexTponHbii // [udposoit oopazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/50073.html



https://www.iprbookshop.ru/50073.html

2.HaconoB A.Jl. ®u3uka B npumepax W 3amadax : 3agadyHuk / Haconos A.Jl.,

HoBrnuuxuna T.M., [lenncoBa H.H.. — bapnayn : Aunralickuil rocyaapCTBEHHBIN
negarorudeckuii yausepcutet, 2017. — 36 ¢. — TekcT : anexkTponnsiit // [udposoit
00pa3oBaTeNbHbBIN pecype IPR SMART : [caitT]. — URL:

https://www.iprbookshop.ru/102878.html

IIporpamMmHoe o0ecneuenme 7 pecypchl UH(POPMALMOHHO-
TEeJEKOMMYHUKALMOHHOU ceTu «HTEepHeT”.

basa nannbix «{udposas 6udmmoreka [PR smarty» http://www.iprbookshop.ru

HanmeHoBaHMe POrPaMMHOIO Ha3zunauenue
o0ecreyeHus

Adobe Reader IIporpamma ajist IpOCMOTpPa JIEKTPOHHBIX
JIOKYMEHTOB

[Tnardopma nucranmonnoro ooyuenust LMS Bupryansnas o0yuaromas cpena
Moodle

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT opuUCHBIX TPOrpamMm
Microsoft Office Project 2013, Microsoft

Office Visio 2013

7-zip ApxXuBarop

Microsoft Windows 7 Professional OnepannoHHas cucreMa

Kaspersky Endpoint Security CpellcTBO aHTHMBHPYCHOM 3aIUTHI
Google Chrome Bpaysep

OpenOffice [Taket 0(hUCHBIX MpOrpamMM

Opera bpaysep

Paint .NET PactpoBslii rpaduueckuii pegakTop
Microsoft Security Assessment Tool. Pexum [Mporpamme! 11 HHGOPMAIMOHHON
noctyna: http://www.microsoft.com/ru- 0e30macHOCTH

ru/download/details.aspx?id=12273 (Free)
Windows Security Risk Management Guide
Tools and Templates. Pexum moctyma:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

WinDjView [Iporpamma it mpocMoTpa ¢aiinoB B popmare
DJV u DjVu

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

IMPEAMETA
PesyIbTaThi 0ByueHus MeTtoabl KOHTPOJISI Kputepuu onenku pe3yibTaToB
o0yueHust
1 2 3

Hepeqeﬂb 3HaHHﬁ, OCBAanNBACMBbIX B paMKax yqe6Horo npeamera.



https://www.iprbookshop.ru/102878.html
http://www.iprbookshop.ru/

MPOBOAMTDH HAOIIOICHUS

PaGora ¢ JoOmONHUTENBHON
JTUTEPATypou, onpoc (YCTHBIH,
IIMCbMEHHBIN)

JlaeT apryMeHTUpOBAHHBIN, YETKUN
U SCHBIM OTBET Ha MOCTAaBJICHHEIN

BOIIPOC,  NPUBOJUT  IPUMEDHI,
JIEMOHCTPUPYET MIOJTHOE
[IOHMMAaHUE Marepuaia,

UCIIONB3YeT (PU3MUECKHe TEPMUHBI
IIPU OTBETE.

IJIAHUPOBATb H  BLIIIOJHATDH
SKCIICPUMCHTHI, JA€J1aThb
BBIBOJbI Ha OCHOBE
SKCHICPUMCHTAJIbHBIX JaHHBIX

MIPaKTHYECKHE 3aHATHUS,
JIOMAIIHUE pabOThl, TECTHI

3aJaHui
YHOPCTBO,

[Ipu BBITTOJTHEHUH
CTYJIEHT TMPOSIBIISIET,
CTPEMUTHCS MIPUMEHUTD Ha
[IPaKTUKE TEOPETUYECKUI
MaTepuai, JOCTUTaeT BCEX IelieH,
ONpENeNeHHbIX B pabore U
CII0CO0€H OOBSICHUTHh KaXKIbIA 3Tall
BBITIOJTHEHUS pa0OTHI.

BBIIBUIaTh ~ TUIOTE3bl U | pabota ¢  jponosHuTeNnbHOU | ITpu BBINOJIHEHUH 3aJJaHu’
CTPOUTh MOJENH, OTIUYAThH | JIUTEPATypOl, MpPaKTUUYECKHUE | CTYACHT NpPOSBISET, YHOPCTBO,
TUIOTE3bl  OT  HAyYHBIX | 3aHATHS, JOMAIIHUE pabOThI CTPEMUThCS IPUMEHHUTD Ha
TEOPUM [IPaKTUKE TEOPETUYECKUI
MaTepual, JOCTUIaeT BcexX LeleH,
ONpENeNeHHBIX B paboTe |
CII0C00€H OOBSICHUTH KaXKIBIA 3Tall
BBITIOJTHEHUS pa0OTHI.
HIPUMEHSTh MOJIyYEHHBbIE | TOMAIIHSS paborta, | JlaeT apryMeHTUpPOBaHHBIN, YETKUH
3HaHUS 10 (HU3UKE I | KOHTPOJbHAss paboTa, OMPOC | U SICHBIA OTBET Ha IOCTABIICHHBIN
OOBSICHEHUSI Pa3HOOOpa3HBIX | (YCTHBIH, IUCbMEHHBIH, | BOIIPOC,  IPUBOAUT  HPUMEDHI,
¢u3nyecKkux  SBICHUH U | TECTOBBIN), pellieHUE 3aa4 JIEMOHCTPUPYET IIOJTHOE
CBOWCTB BEILIECTB [IOHUMaHHe Mmarepuaia,

UCIIONIB3YET (PU3NYECKUE TEPMHUHBI
IIPU OTBETE.

MPAKTUYCCKU  HUCIOJIb30BaTh
(1)I/I3I/I‘leCKI/Ie 3HaHHUA

HpaKTI/ILIeCKI/Ie 3aHATHA,
JIOMaIHue paboThl, pelIeHue
3a1a4

3aJaHuN
YIIOPCTBO,

IIpn BBIIIOJTHEHUU
CTYJEHT TMpOSIBIISIET,
CTPEMUTHCS MIPUMCHHTH Ha
MPaKTUKE TEOPETUIECKUI
MaTepuai, JOCTUTAeT BCEX IICIIeH,
OmpeieieHHBIX B paboTre W
Croco0eH OOBSCHUTH KaXKJIBIA dTall
BBIMIOJTHEHUS paOOTHI.

OLICHUBATh JOCTOBCPHOCTD | IPAKTHYCCKUEC 3aHATHA, HpI/I BBIIIOJTHEHUHN 3a)1&HHI>i
€CTeCTBEHHOHAYYHOMH JIOMaIIHue paboThl, paboTa C | CTyJE€HT NpOSBIAET, YNOPCTBO,
uH(popMauu JIOTIOJIHUTEIIbHOM JINTEPATypON | CTPEMUTHCS IIPUMEHUTH Ha
IPaKTUKE TEOPETUYECKHA
MaTepHal, JOCTHUTaeT BCeX ILeleH,
ONpeNeeHHBIX B paboTe U
crocoOeH OOBSCHUTH KaXKIbIH ATl
BBINOJIHEHUS pabOTHI.
NIPUMEHATh MOJly4eHHBIE | foMalHsAs  paboTa, ompoc | JlaeT apryMeHTUpOBaHHBIN, YETKUN
3HaHUS 10 Qu3uke Ans | (YCTHBIH, MUCHMEHHBIN, | M SICHBI OTBET Ha IOCTABJICHHBIH
pemeHns MPAKTUYECKUX | TECTOBBIH), TECTHI BOIIPOC,  INPUBOJMUT  IIPUMEPHI,
3aa4 MOBCETHEBHOM KM3HH, JI€MOHCTPUPYET MOJTHOE
oOecrieueHuss 0€30MaCHOCTH MOHUMAaHNe MaTepuaia,

COOCTBEHHOM JKU3HU,

HCIOJIB3YCT (I)I/I3I/ILICCKI/IC TCPMUHBI




paIMOHATBLHOTO
MPUPOIONOIB30BaAHUS u
OXpaHbl OKPYXKalolen cpeibl

IIpU OTBETE.

Ilepeyenb ymMeHMii, 0OCBaUBa€MbIX B paMKaxX y4eOHOTO MpeaMeTa:

CMBICJ MOHATHI: pu3nyeckoe | nomamHss  pabora, ompoc | [laeT apryMeHTUPOBaHHbBIN, YETKUH

SIBJICHUE, THUIIOTEe3a, 3aKOH, | (YCTHBIMH, MUCBMCHHBIN, | U SICHBIM OTBET HA MOCTABICHHBIN

TEOpHsl, BEIIECTBO U T.1.; TECTOBBIN), BOIIPOC,  NPUBOAUT  HPUMEPHI,
JIEMOHCTPUPYET IIOJTHOE
ITIOHUMaHUe Marepuana,
UCTIONB3YEeT (DU3MYECKHE TEPMUHBI
IIPU OTBETE.

CMBICT (PU3NYECKUX nomainHsisi  paborta,  ompoc | [laeT apryMeHTUpPOBaHHbBIN, YETKUI

BEJIMYUHU: CKOPOCTD, (ycTHBIH, MMHUCbMEHHBIN, | U SICHBIA OTBET Ha IOCTABJICHHBIN

YCKOpEHHue, Macca, Cuja, | TECTOBBII), TECTHI BOIIPOC,  NPUBOAUT  NPHUMEPHI,

UMILYJIBC, paborta, JIEMOHCTPUPYET IIOJTHOE

MexaHu4ecKas SHEprus, ITOHUMaHUe Marepuana,

BHYTPEHHSIA SHEprus, UCIIONB3YET (PU3NYECKUE TEPMHUHBI

abcoitoTHas ~ TeMIeparypa, IIPU OTBETE.

cpenHsis KMHETHYECKas

DHEPrusl 4YacTHL BELIECTBA,

KOJIMYECTBO TEIJIOTHI,

AJIEMEHTAPHBIN

3JIEKTPUYECKUN 3apsii U T.1.;

dbyH1aMeHTaNbHbIE JomainHsiss  paborta,  ompoc | [laeT apryMeHTUPOBaHHbBIN, YETKUI

¢duznueckue 3aKOHBI u | (YCTHBIH, IIACbMEHHBIN, | U SCHBIA OTBET HA IOCTABJICHHBIN

OPUHLIMIIBI,  JIeKallhe B | TECTOBBIN), pelIeHHUE 3a/1a4 BOIIPOC,  NPUBOAUT  HPHUMEPHI,

OCHOBE COBPEMEHHOMN JIEMOHCTPUPYET IIOJTHOE

buznyecKoil KapTUHBI MHUpa MIOHUMAaHUE Marepuana,

UCIIONIB3YET (PU3NYECKUE TEPMHUHBI
IIPU OTBETE.

Haubosee BaKHbIE OTKPBITHS

B obusactu ¢bu3uky,
OKa3aBIIME  OIpeeNsioIee
BIIMSIHUE Ha pa3BuTHE

TEXHHUKHU U TCXHOJIOTHUHN

JoMalIHAgA
MPAKTUYCCKUC 3aHATUA

pabora,

3aJaHuN
YIIOPCTBO,

IIpn BBITIOJTHEHUU
CTYJEHT TMpOSIBIISIET,
CTPEMUTHCS MIPUMCHHTD Ha
MPaKTUKE TEOPETUIECKUI
MaTepuai, JOCTUTAeT BCEX IICIeH,
OmpeieNieHHBIX B pabore W
CIoco0eH OOBSCHUTH KaXKJIBIA dTall
BBIMIOJTHEHUS paOOTHI.

BKJIa[ POCCUICKHX u
3apyOexKHBIX YUEHBIX,
OKa3aBIINX HauOoJbIIee
BIIUSTHHE pa3BuTHE
buzuku

Ha

JoMalIHAgA
MMPAKTUYCCKUC 3aHATUA,

pabora,

3aJaHuN
YIIOPCTBO,

IIpn BBITIOJTHEHUU
CTYJIEHT TMpPOSIBIISIET,
CTPEMUTHCS MIPUMCHHTD Ha
MPaKTUKE TEOPETUIECKUI
MaTepuaj, JOCTUTAeT BCEX IICIIeH,
OmpeieNieHHBIX B paboTe W
CIoco0eH OOBSCHUTHh KaXKJIBIA dTall
BBITIOJTHEHUS pa0OTHI.

METO/Ibl HAay4YHOTO MO3HAHUS
OPUPOIBI

JoMalIHAA
MPAKTUYCCKUC 3aHATUA

pabora,

3aJaHuN
YIIOPCTBO,

IIpu BBITIOJTHEHUU
CTYIEHT  IpOSBIET,
CTPEMUTBCS IIPUMEHUTH Ha
IIPaKTHUKE TEOPETUYECKUI
MaTepuaj, JOCTUracT BCEX IIEIIeH,




ONpeNeNeHHbIX B pabote U
CII0CO0€H OOBSCHUTHh KaXKIBIA dTal
BBITIOJTHEHUS pa0OTHI.

[Ipu HeoOXxoguMocTH pabodasi mporpaMma ydeOHOro MpeaMera MOXKET OBITh
aJanTHpoBaHa JIg oOecrnedeHus: o0pa30BaTEeIBbHOTO IMpoIlecca MHBAIUIOB M JIMI[ C
OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3J0POBbS, B TOM 4YHCIE IS JUCTAHIIMOHHOTO
oOyuenus. s aToro Tpedyercs 3asBieHUE CTyACHTA (€r0 3aKOHHOTO MPECTABUTEIIS)
U 3aKJII0YCHHE TICUX0JI0TO-MeIuKo-nieaarorundeckoi komuccuu (ITMIIK).



JIUCT UIBMEHEHUN
B pa0Ooueii mporpamme yueOHoro npeamera « Duznkar
1o HarpasiieHuIo noaAroToBku 08.02.09 MonTax, HanaaKa v dKCIUTyaTaus

AIIEKTPOOOOPYI0OBAHUS MPOMBIIUICHHBIX U TPAKIAHCKUX 3AaHUN
Ha 2024/2025 yuebHblit TOA
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CocraBurens /Kocenko A.C., mperno/iaBatens/
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