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1.1. O0J1acTh NpMMEHeHHUs1 MPOrPaMMbl

Pabouass mporpamma ydebnoro mpeamera YIIB.03 ®usuka mpemnasHadeHa ajisi HU3YYCHHS
¢usukn B npodeccruoHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEATU3YIONINX 00pa30BaTEIILHYIO
porpaMMy cpeaHero oOiiero oOpa3oBaHHs B IMpeaesaX OCBOCHHS OCHOBHOM MpogecCHOHATbHOM
obpaszoBarensHoil mporpamMmbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00IIero 00pa3oBaHUs MPH
MOJIFOTOBKE CHEIMAIMCTOB CPEHETO 3BEHA.

Pabouas nporpamma yue6Horo npenmera YIIB.03 ®usnka sBisieTcss 4aCThbI0 OCHOBHOM IMPO-
deccuonanbHOM 00pazoBarenbHON TporpamMmbl B cooTBeTcTBUU ¢ PI'OC CIIO nmo cnernuanbHOCTH
10.02.04 O6ecneuenne nHGHOPMAITMOHHON OE30MACHOCTH TEIICKOMMYHHUKAIIMOHHBIX CHCTEM

1.2. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOI mpodeccnoHaILHOI 00pa3oBa-
TeJIbHOM MPOrpaMMbI:

B crpykrype obpaszoBarenbHoi IIIICC3 ydeOHBIN mpeaMeT BXOAMT B 00IeoOpa3oBaTeib-
HBIN IIMKJI, ©3y4aeTCs YriTyOJIeHHO, OTHOCUTCS K pa3zienly yueOHBIX IPEAMETOB 110 BEIOODY.

1.3. Heau u 3axa4u y4yeOHOro npeaMera - TpeGOBaHHS K pe3yjbTaTaM OCBOeHHs y4eo-
HOW TUCHHUTIMHBI:

Pabouas nporpamma npeamera «dusuka» HalpaBiIeHO Ha TOCTHXKEHUE CIIEAYIOMIUX L eJIe:

* OCBOCHHWE 3HAHUH O (HYHIAMEHTAIBHBIX (PU3UYECKMX 3aKOHAX WM TMPHUHIIMIIAX, JISKAINUX B
OCHOBE COBPEMEHHOI (pU3NYECKOI KapTUHBI MUpA; HanboJee BaKHBIX OTKPBITUSAX B 00nacTu pusu-
KM, OKa3aBIIUX OMpPEACISIONIEee BIUSIHUE HAa PAa3BUTHE TEXHUKU U TEXHOJOTUM; METOJaX HAyYHOTO
MO3HAHUS PUPO/IBL;

* OBJIAJICHUE YMEHUSMU TIPOBOJIUTH HAOIIOICHUS, ITNIAHUPOBATh U BBIIIOIHSITH SKCIICPUMEHTHI,
BBIIBUTATh TUIIOTE3bl U CTPOUTHh MOJEINH, IPUMEHATH MMOTYYCHHbIE 3HAHUS 10 (U3MKe ISl 00bsc-
HEHUS Pa3HOOOPA3HBIX (PU3NUYCCKUX SBJICHHUI M CBOWCTB BEIIECTB; MPAKTHYECKU HCIIOJIB30BATh (U-
3UYECKHE 3HAHUS; OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOI HHPOpMAIIIH;

* pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B
mpolecce NpuoOpeTeH s 3HAHUN U YMEHUH 10 (PU3UKE C UCIOJIb30BAHUEM Pa3IUYHBIX HCTOYHHUKOB
WH(OPMAIINU U COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHI;

* BOCIIUTAaHHE YOEKJICHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPHUPOIBI, UCIIOIH30BAHUS
JTOCTIOKeHUH (DU3UKH Ha 6J1aro pa3BUTHS Y€TOBEYECKON MUBUIIM3AIMN; HEOOXOIUMOCTH COTPYIHHU-
YecTBa B MPOIIECCE COBMECTHOTO BBIMOJHEHUS 3a/1a4, YBAKUTEIBHOTO OTHONICHHUS K MHEHHIO OTI-
MOHEHTa MPH OOCYKICHUH MPOOJIeM eCTECTBEHHO-HAyYHOTO COJEpPKaHUsS; TOTOBHOCTU K MOpaib-
HO-3TUYECKON OIIEHKE MCIOIb30BaHMs HAYYHBIX JOCTHXKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3alllU-
TY OKpY>KaroIlen Cpeibl;

* UCTIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUU IS pelieHus MPaKTHUECKUX 3a7ad 1mo-
BCEJTHEBHOW >KM3HHU, 00ECTICUeHHS] O€30MaCHOCTH COOCTBEHHOM KU3HM, PAllMOHATIBLHOTO MPUPOJIO-
MOJIb30BaHUS M OXPaHbl OKPYKAIOIIEH Cpe/ibl, U BO3MOKHOCTh MIPUMEHEHUS 3HAHUHN MU PEIICHUN
3a/1a4, BOZHUKAIOIIUX B TIOCIEAYIONIEH MpodhecCuOHaIbHOM IS TEIbHOCTH.

OcBoenne coaepxanusi yueOnoro npeamera YIIB.03 «®usnka» odecrnieduBaeT AOCTHKEHUE
00y4aroIMMUCS CIIETYIOIINX Pe3yabTATOB:

* INYHOCTHBIX:

BKJIFOYAIOIIM TOTOBHOCTH U CITIOCOOHOCTh 00Y4arOUIMXCsl K CAMOPa3BUTHIO U TUYHOCTHOMY
CaMOOTIpEJIICHHIO, CPOPMUPOBAHHOCTh WX MOTHBAIIMHM K OOYYEHUIO U IIeJICHANPABIEHHOU IO-
3HABATEIPHOW JIEATEILHOCTH, CHCTEMBI 3HAYUMBIX COITUATBHBIX U MEKIMYHOCTHBIX OTHOIICHHM,
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPaXAaIOUIUX JIMYHOCTHBIC U TPAKJAHCKHE TO3UIUU B Jes-
TEJIBbHOCTH, AHTUKOPPYIMIIMOHHOE MHUPOBO33pPEHHUE, MPABOCO3HAHUE, SKOJIOTHYECKYIO KYIBTYpY,
CIOCOOHOCTH CTaBUTH €I U CTPOUTH KUZHEHHBIE TJIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHIi-
CKOM TPaKJaHCKOW UACHTUYHOCTH B MOJUKYIBTYPHOM COLIMYME

* MeTanpeIMeTHbIX:

OCBOEHHBIC OOYYAIONUMHUCS MEXIPEAMETHBIE TOHATHS U yHUBEpCAJIbHBIC Y4eOHBIE Iei-
CTBUS (perynsTUBHbBIC, TIO3HABATEIbHBIC, KOMMYHHUKATUBHBIE), CIOCOOHOCTh UX MCIOJIB30BaHUS B
MO3HABATEIbHON M COLMAJIbHOMN MpPaKTHKE, CAMOCTOATEIbHOCTh B IUIAHUPOBAHUU U OCYIIECTBIIE-
HUU y4eOHOU JEeATEeIbHOCTH U OpraHU3aluyd yueOHOTO COTPYIHUYECTBA C MENaroraMu U CBEPCT-



HUKaMH, CIOCOOHOCTh K MTOCTPOSHUIO HHIMBHUAYATHHOW 00pa30BaTEIbHON TPACKTOPUH, BIAJICHHE
HaBBIKAMH YIEOHO-UCCIIEA0BATEIBCKOM, MPOCKTHON U COIMATLHON MEATCIbHOCTH

IIpeameTHbIX:

1) chopMHUpOBaHHOCTH MPEACTaBICHUI O pOJK U MecTe (U3UKU B COBPEMEHHOW HaydyHOH Kap-
TUHE MUPA; TOHUMaHHe (PU3NIECKON CYIIHOCTH HAaOII01aeMbIX BO BeereHHOH sBIEHMI; TOHNUM a-
HUE poiau GU3UKU B (OPMHUPOBAHUU KPYro3opa U (pyHKIHMOHAIBHOW IPaMOTHOCTH YeJOBEKa IS
pelIeHus MPaKTUYeCKuX 3aj1ay;

2) BJIaJiecHHE OCHOBOIMOJATralOIMUMHI (GU3UUECKUMHU MOHATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSIMHU; YBEPEHHOE IM0JIb30BaHNE (PU3UUECKON TEPMUHOIOTHEH U CUMBOJIUKOM;

3) BnaJeHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUs, UCIOJIb3YEeMbIMU B (pU3UKE: HAOIIO Jie-
HUE, OIIMCaHue, U3MEPEHUE, SKCIIEPUMEHT; YMECHHS 00padaThiBaTh Pe3yabTaThl U3MEPECHHUIA, O0H a-
PYKUBATh 3aBUCUMOCTh MEXIY (PU3MUECKUMU BEIMYUHAMU, OOBSICHATH MOTYyYEHHBIE PE3YIbTAThI
U JIeJaTh BBIBO/IBI;

4) copMUpOBaAaHHOCTH YMEHHUS peniaTh GU3NUECKHE 3a0a4H;

5) chopMUPOBAHHOCTh YMEHUS MPUMEHSATH IMOTYYCHHBIC 3HAHUS JUIsI OOBSICHEHUS YCIIOBHMA TP O-
TekaHUsl (U3MYECKUX SIBJICHUI B MPHUPOJE M A MPUHATUS MPAKTHUECKUX pElIeHUil B IMOBCe-
JTHEBHOM >KU3HHU,

6) copMHUPOBAaHHOCTh COOCTBEHHOM MO3UIIMH IO OTHOIICHHUIO K (U3HMYECKOW MH(POpPMAIUH, I10-
Jy4aeMOM U3 pa3HbIX UICTOYHHUKOB;

7) oBnanenue (cPOpMUPOBAHHOCTH MPEACTABICHUI) MpaBUIAMH 3aluCcH (PU3NYECKUX (GopMyl
penbedHO-TOUCYHOM cucTeMbl 00o3HaueHui JI. bpaiins (s ciaensix ¥ claboBUASIIMX 00ydJaro-
ITUXCS).

JlocTimkeHne MeTanpeIMETHBIX Pe3yJbTaTOB OCYIIECTBISETCA 3a CUYET OCBOCHHUS YHHBEP-
CQJIbHBIX YU€OHBIX JACHCTBUNA:

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:

— CaMOCTOSITEIBHO ONPEEIATh LI, 3a/1aBaTh apaMeTpPbl U KPUTEPHUH, IO KOTOPBIM MOXKHO
OTIPENIETTUTh, YTO TeJIh JIOCTUTHYTA;

—OILICHUBATh BO3MOXKHbBIE€ TMOCIEACTBUSL JIOCTUKEHUS MOCTABJICHHOM L€ B JIEATEIbHOCTH,
COOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOIIUX JFOJIEH, OCHOBBIBASICh HA COOOPaKEHUSAX ITUKU M MO-
panu;

—CTaBUThH U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIbHON JAEATEIHLHOCTH U JKU3-
HEHHBIX CUTYyaIUsX;

—OILIEHUBATh PECYPChI, B TOM YHCIIE BPEMs U IpYrue HemaTephallbHbIE Pecypchl, HE0OX0IU-
MbI€ J1JIs1 JOCTHKEHHSI TOCTABJIEHHOM LEJIH;

—BBIOUpATH MYTh AOCTWKEHUS 11U, TUTAHUPOBATh PEIICHUE MOCTABJICHHBIX 3aJ]1a4, ONTHMHU-
3UpYysl MaTepUaIbHbIE U HEMAaTEepUaAIbHBIE 3aTPAThI;

—OpraHu30BbIBaTh d(PPEKTUBHBIN MMOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHXKEHHS TTOCTaB-
JICHHOM I1CJIH;

—COIOCTaBIIATh MOTYUYEHHBIN pe3yabTaT AESTENbHOCTU C MTOCTaBICHHOM 3apaHee 1elbIo.

Ilo3naBaTe/bHBbIE YHHBepcaIbHbIE YUeOHbIe JeCTBUS:

—HCKaTh W HaXOJIUTh OOOOIIEHHBIE CIIOCOOBI PEIICHMs 3a7ad, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYTHIM MHPOPMAIIMOHHBIN MMOUCK W CTABUTh HA €r0 OCHOBE HOBBIC (yueOHBIC U MTO3HABATENb-
HBIC) 3a7a4u;

—KPHUTUYECKH OLIEHUBATh M UHTEPIPETHUPOBATH MH(POPMAIIHIO ¢ Pa3HBIX MO3UIIMN, pacrio3Ha-
BaTh U PUKCHUPOBATH IPOTUBOPEUHS B HHPOPMAIIMOHHBIX UCTOYHHUKAX;

—HCIOJIb30BaTh Pa3IMYHbIE MOJEIBHO-CXEMATHIECKUE CPEJICTBA ISl TIPEACTABICHUS CYIIe-
CTBEHHBIX CBsI3€i M OTHOIIEHUH, a TakKe MPOTHUBOPEUUH, BBISIBICHHBIX B MH(POPMAIIMOHHBIX HC-
TOYHHKAX;

—HaXOJUTh U MPUBOAUTH KPUTHUECKUE APTYMEHTHl B OTHOIICHUH JEUCTBUM U CYXICHUU
JIPYTOro; CIIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEUaHUSM B OTHOIICHUU COOCTBEH-



HOTO CYXJIEHUSI, pACCMaTPUBATh HX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—BBIXOJIUTH 32 PAMKH Y4eOHOTO IpeaMeTa U OCYIIECTBIIAThH LIeJeHANPaBICHHbIN MOUCK BO3-
MO>KHOCTEH JUIsl IIUPOKOI'0 IIEPEHOCA CPENICTB U CLIOCOOOB IENCTBUS;

—BBICTPaUBaTh UHIUBUYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpPCHBIE OTPAHUYECHMUS;

—MEHSITb U yJIeP>KUBATH Pa3HbIC MTO3UIMH B [I03HABATEIHHON AESITEILHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

— OCYILECTBJIATH JEIOBYI0 KOMMYHHKAIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (Kak
BHYTpHU 00pa30BaTEIbHON OpraHU3aIiy, TaK U 3a ee MpeieiamMu), oA0uparTh NapTHEPOB IS IeTI0-
BOM KOMMYHHKALIUU HUCXOJS M3 COOOpa)KEHHH pe3yJbTaTHUBHOCTU B3aMMOJCHCTBHS, a HE JIMYHBIX
CHMIIATHH;

— TIPU OCYIIECTBICHUH TPYIIIOBOI pabOThI OBITH KaK PYKOBOJHUTEIEM, TaK M YWICHOM KOMaH-
JIbl B pa3HBIX poJIsIX (TeHepaTop UAEH, KPUTUK, UCIIOTHUTENb, BBICTYNAIOIINN, SIKCIEPT U T.1.);

— KOOPAMHUPOBATH U BBIMOIHITH pabOTy B YCIOBUSAX PEATbHOT0, BAPTYAJIbHOTO U KOMOMHU-
POBAHHOTO B3aMMOJICHCTBHS;

— pPa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJB30BaHUEM aJIeKBaT-
HBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

— pacro3HaBaTh KOH(IUKTOTCHHBIE CUTYallMH M MPEIOTBPAIIAaTh KOHPIUKTHI 10 UX AKTHUB-
HOU (Da3bl, BBICTpaMBaTh JEIOBYI0 M 0Opa3oBaTelbHYI0 KOMMYHHKAIUIO, M30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKJICHUM.

1.4. Koiu4yecTBO 4acoB Ha 0cBOeHHe MporpamMMmel yueOHoro npeamera YIIB.03 ®u3uka

OO0mmas yueOHast Harpy3ka oOyJarormmxcs - 234 Jaca, B TOM YHCIIE:

Obs3arenbHas Harpy3ka — 156 yacoB, U3 HUX:

npakTuaeckux 3aHaTuil — 30 gacoB, Jeknuii — 78 gacos, 1aboparopHble 3aHATHS — 48 4acos,

CaMOCTOSTENIbHON paboThI — 78 4acos.

IIpomexyTouHasi aTTecTalus 10 NpeaMeTy nNpoBoaAuTcs B popme 1 dpepeHHPOBAHHOTO
3a4yera B 1 cemecTpe M IK3aMeHa BO 2-0M.



2. COIEP’) KAHUE YYEBHOI'O IPEJIMETA

HaumeHnoBaHue pasje- Oo0bem YpoBeHb
0B 1 TeM Conep:kanue y4eOHOT0 MaTepHuaJia, NPaKTUYeCcKue 3aHATHS YACOB yeBOCHHSI
1 2 3 4
1 cemecTp 104
BBenenue Copep:kanue y4eOHOIro MaTepuaa
1 | ®usuka u MeToapl HAydYHOTO No3HaHUs. DPusnka — GpyHAaMEHTaTBHAS HayKa O MPHUPO/IE. 2 2
®du3uKa — OCHOBA €CTECTBEHHOHAYYHOTO0 METO/a Mmo3HaHusA. OCHOBHbBIE 3JIEMEHThI (pU3U-
4eCKOH KapTUHBI Mupa. ExuHuIBl GU3NYeCKUX BETHYNH
2 | Ipakruueckoe 3ansitue Nel. EnquHuiibl Gpu3ndecKux BEIMYUH 2
3 | JladopaTopHoe 3ansitue Nel. Brrunciienue norpemHoctet npu GU3NUECKUX U3MEPEHUSIX 2
Pa3zgen 1. Mexanuka.
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia
Kunematuka 1 | Mexanuueckoe asmxkenue. Ilepememenue. ITyte. Ckopocts. PaBHOMEpHOE MpsIMONHHEH- 2 2
HOe JIBIKeHue. Bunel nBukeHus u ux rpaduku. YckopeHue. PaBHOyCKOpeHHOE U paBHO-
3aMeJUICHHOE JIBH)KEHUE
2 | CBobognoe manenue Ten. [IBmkeHus: tena (OpOLMICHHOTO BEPTHKAIBLHO, TOPU3OHTAIBHO, 2 2
110J1 YIJIOM K TOPU30HTY). JIBH)KEHHE MO0 OKPY>KHOCTH
3 | IIpakTuyeckoe 3ansitue Ne2. Pemenue 3a1a4 Ha ¢CBOOOTHOE MAJICHHUE TET 1 2
4 | Jlaboparopnoe 3ansaTue Ne2. OnpeieeHne yCKOPEHUs: CBOOOTHOTO TaJeHUs 2 2
CamocrosiTesibHas padoTa 00y4aOIIMXCH: 10 3
Pa6ora ¢ yueOHoOI1, ciennanbHON Hay4HOU nuTepaTtypoit, UnTepHer-pecypcamu. Pemenue
MIPAKTUYECKUX 3aJ]aHMil, 3a/1a4.
Tema 1.2. Conep:kanue y4eOHOIro MaTepuaa
3aKOHbI MeXaHUKH 1 | 3akonsl HetoTona. Cuna. Macca tena. Mmnynbc Tena. 2 2
Herorona 2 | 3axoH BcemupHOro TsiroreHus. [ paButanmonnoe nosue. Cuna Tshxkectu. Bec Tena 2 2
3 | Cunsl B mexanuke. Cuna tpenus. Cuia ynpyrocta 2 2
4 | IpakTuyeckoe 3ansaTHe Ne3. Pemenue 3a1auy Ha JABMXKEHHE Tela B TPAaBUTALIMOHHOM I10- 1 2
e
5 | IpakTuyeckoe 3ansiTue Ned. Peienne 3agad Ha 3akoHbl HbloTOHA. 1 2
CamocTosiTeJibHasi pa6oTa 00y4arOIUXCS: 10 3

Pabota ¢ yueOHOH, crienuaabHONW HaydHOM JuTepaTypoi, HTepHeT-pecypcaMu. Perienue mnpax-
THYCCKUX 3aJaHUM, 3a1a4.




Tema 1.3.

Coaep:xaHue yueOHOIro MaTepuaJia

3akoHbl coxpaHenuss B | 1 | 3akoH coxpaHeHUs UMIyjbca. PeakTuBHOE ABMXKEHUE. AOCOMIOTHO YIPYTHH U HEYIPYTHit 2
MeXaHHMKe yJ1aphl
2 | Pabota cuiibl. MomniHOCTh. DHEprus. 3aKOH COXpaHEHUS MEXaHUYECKON YHEPTrUur 2
3 | JladopaTopHoe 3aHsTHe Ne3. l3ydeHne IBMKEHUS TeNa MO OKPYKHOCTHU IO ACHCTBHEM 4
CWJIBl YIPYTOCTH U CHJIBI TSDKECTH
4 | Ilpaktuyeckoe 3ansitue NeS. Penienue 3a7a4 Ha 3aKOHbI COXPAaHEHUsI B MEXaHHUKE 1
CamocTtosiTeqibHast paboTa 00y4aroUXCH: 6
PaGora ¢ yueOHOH, cnennanbHONW HaydHOW JuTepaTypoi, HTepHeT-pecypcamu. Pemmenne mpax-
TUYECKUX 3aJaHuM, 3a1a4.
Pasnen 2. Moaekysipaas ¢pusuka. TepmoannamMmuka
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia
OcnoBbl MoJiekyaapHO | 1 | OcHoBuble nonoxenus u nousaTuss MKT. CrpoeHne ra3000pa3HbIX, KHIKAX U TBEPIBIX 2
— KHHeTH4ecKOii Teo- Tes1. CKOpOCTH IBUKEHHS] MOJIEKYJ
puu. UneanbHblii ra3 2 | Uneansubrii ra3. OcnoBHoe ypaBHenne MKT. YpaBHeHue cOCTOSHUS HICaIBHOTO Ta3a 2
3 | pakruuyeckoe 3ansaTue Ne 6. Pemenue 3anau mo reme: OCHOBBI MOJICKYJISIPHO - KHHETH- 1
yeckoy Teopun. Temmneparypa
4 | I'a3oBbIe 3aK0HBI. TemnepaTypa. AGCOTIOTHBIM HYJIb TEMIEPATYPHI. 2
5 | IlpakTuyeckoe 3ansitue Ne7. Pemenne rpaguuecknx 3aqad Ha ra30BbIe 3aKOHBI 1
6 | JlabopaTopHoe 3ansaTue Ned. DxcriepuMeHTaIbHasI mpoBepka 3akona I 'eit-Jlroccaka 4
Tema 2.2. OcHoBbl Tep- | Conepkanue y4eOHOro MmarepuaJia
MOAUHAMHKH 1 | OcHOBHBIE NOHSTHS U OIpeNeTeHUs] TepMOAUHAMUKU. BHyTpeHHss sHeprus. Pabora u 2
TEIJI0Ta
2 | TennoeMkocTh. YpaBHEHHUE TEIJIOBOTO OaslaHca. 2
3 | [lepBoe 1 BTOpOE HAYAIO TEPMOJUHAMUKN. ATMaOATHBIN TIporiecc. TeruIoBbIe IBUTATEITH. 2
KIIJI TennoBBIX ABUTaTEICH
CamocTtosiTeqbHast paboTa 00y4arOIUXCH: 10
Pabota ¢ yueOHOM, cnennanbHOW HAay4dHOH nuTeparypoi, MHTepHeT-pecypcamu. Pemenue mpak-
TUYCCKUX 3aJaHUM, 3a1a4.
4 | lpakTuyeckoe 3ansitue Ne8. Pemenne 3a1ay Ha pacyer paboThI ra3a MpH W30Ipoleccax 2
Tema 2.3. Conep:kanue y4eOHOIro MaTepuaa
CaoiicTBa napoB 1 | Ucnapenue u konaeHcamus. Haceimenuslii nap. Binaxxnocts Boznyxa. Kunenue sxxuakoctu 2
2 | IlpakTuyeckoe 3ansaTue Ne9, OnpeneneHne OTHOCUTEIHLHON BIAKHOCTH BO3/TyXa 2
Tema 2.4. Coaeprxanue yueOHOIro MaTepuaa
CBoiicTBa :KHAKOCTEH 1 | XapakrepucTuka *)HUAKOrO COCTOSIHUSA BemiecTBa. IloBepXHOCTHBIN cioil xkuakoctu. Cma- 2

YHUBAHUC. KaHI/IJ'IJ'IHpHBIe SABJICHUS




2 | JIabopaTopHoe 3ansaTHE Ne5. Onpenenenue Ko3QpPHUIrUeHTa TOBEPXHOCTHOTO HATSKEHHS 4 2
KUJKOCTU
Tema 2.5. Conep:xaHue yueOHOIro MaTepuaJia
CpoiicTBa TBepabIX TeJ1 | 1 | XapakTepucTUKa TBEPIIOTO COCTOSHUS BellecTBa. MexaHnuecKrue CBOMCTBA TBEPbIX TEIl. 2 2
3akoH ['yka
2 | JJaboparopHoe 3ansaTue Ne6. Onpenenenue moaysst FOHra s pe3uHbl 2 2
3 | JlabopaTopHoe 3ansaTue Ne7. OnpenencHue MIOTHOCTH TBEPBIX TET 2 2
4 | Ipaktuyeckoe 3anaTue Nel(. Pemenue 3amay mo reme: CBOWCTBA TBEPBIX TSI 2 2
2 cemecTp 130
Pasznea 3. duekTpoauHamMuka
Tema 3.1. DuexTpuue- | Coaep:kanue y4eOHOro MmarepuaJia
CKO€ IoJie 1 | Dnexrpuueckuii 3apsna. 3akon Kysnona. Dnektpocratudeckoe rmose. HampspkeHHOCTh 2 2
aneKkTpuyeckoro noisi. Pabora cui anekrpocrarnyeckoro mnosis. Pa3HocTh NOTEHIIMANOB.
2 | Ipakruyeckoe 3ansitue Nell. Pemmenne 3amad no teme: 3akon Kynona 2 2
3 | JAudnexkTpuky U MPOBOJHUKHU B AJeKTpuyeckoM moine. KonneHcaropsl. DHeprus 3apsxKeH- 2 2
HOT'O KOHJIEHCATOpa
4 | Ilpaktuyeckoe 3anaTue Nel2. Pemenue 3a7a4 Ha pacueT YHEPTHH 3apsKEHHOTO KOHJIGH- 2 2
caTopa
CamocTosiTeibHAas padoTa 00yyalouuxcs: 6 3
Pabora ¢ ydeOHOM, cnennanbHOW HaydHOW NuTepaTypoi, MHTepHeT-pecypcamu. Permenne mpax-
THUYCCKUX 3aJaHHUH, 3a1a4.
Tema 3.2. Coaeprxanue yueOHOro MaTepuaJa.
3aKOHBI OCTOSTHHOT'O 1 | Cuina Ttoka. 3akoH Oma ISl ydacTKa IenH. DIEKTPOABIKYIIas cujla. DIEKTPUUIECKOEe CO- 2 2
TOKAa npotuBieHue. 3akoH Oma s nonHou 1enu. CoequHeHne MPOBOJHUKOB U MCTOYHUKOB
TOKa
2 | Mpakruuyeckoe 3ausaTHe Nel3. Pemenne 3ama4 no Temam: 3akon Oma juist ygactka nenu. Co- 2 2
NIPOTUBIICHUE
3 | Jla6opaTopHoe 3ansaTHe Ne8. Onpenenenne J/]C u BHYTpEHHETO COMPOTUBIICHHUS HICTOYHUKA TO- 4 2
Ka
4 | JIabopaTopHoe 3ansitue Ne9. [IpoBepka 3aKOHOB TOCJIEAOBATEILHOTO U MAPAIUICTHLHOTO COCIH- 4 2
HEHUU
5 | lIpakruyeckoe 3ansitue Nel4, Pemenne 3ana4 Ha 3ako8 OMa JUIst OJIHOM enH 2 2
6 | Ipaktuuyeckoe 3ansitue NelS. Pemienue 3a1a4 Ha cMeIIaHHOE COSIMHEHHE PE3UCTOPOB U 2 2

HCTOYHHUKOB TOKa




7 | PaboTa 1 MOIITHOCTH MOCTOSTHHOTO ToKa. 3akoH Ixxoyns — Jlenna. TeroBoe aeiicTBue To- 2 2
Ka
8 | JladopatopHoe 3ansaTue Nel(). OnpeneneHue y1eapHOr0 CONPOTHRIICHUS MaTepraia 4 2
9 | JlIaboparopHoe 3anusitue Nell. MccnenoBanue 3aBUCMMOCTH MOIIHOCTH, MOTPEOIsIeMOn 4 2
JIAMIION HAKaJIMBAHMS OT HAMPSKEHUS HA €€ 3aKUMax.
CamocTtosiTeqibHast paboTa 00y4arOIIUXCH: 8 3
PaGora ¢ ygeOHOH, cnenmnanbHONW HaydHOW nuTepaTypor, UHTepHeT-pecypcamu. Permenne mpax-
TUYECKUX 3aJaHuM, 3a1a4.
Tema 3.3. DuekTpuye- Copep:kanue y4eOHOTro MaTepuaa
CKHMil TOK B NOJIYNIPO- 1 | DnmekTpudeckuii TOK B MOXynpoBogHUKax. COOCTBEHHAS TIPOBOJIUMOCTH IOJIYIIPOBOIHH- 2 2
BOJTHHKAX koB. [lomynpoBoiHUKOBBIE TPHUOOPHI
Tema 3.4. Coaep:xaHue yueOHOro MaTepuaJia
MarnurtHoe moJie 1 | MarnutHoe none. Bekrop marHuTHOM mHAyKuuu. 3akoH Amriepa. B3aumopeiicTBus na- 2 2
paienbHbIX TOKOB. Cuiia Jlopenna.
2 | lpakruyeckoe 3ansitue Nel6. Pemenne 3amad Ha 3akoH Amrepa 2 2
3 | [IpakTuueckoe 3ansitue Nel7. Pemienue 3anau Ha cuity Jlopenna 2 2
CamocrosiTeqbHast paboTa 00y4ar0OIUXCH: 8 3
Pabora ¢ yuebHOI, cnenpanbHON HAy4YHOU nuTeparypoi, MHTepHeT-pecypcamu. PemeHne mpak-
TUYCCKUX 3aJaHUM, 3a1a4.
Tema 3.5. Duexkrpomar- | Coaep:xkaHue yueOHOro MaTepuaJia
HUTHAs HHAYKIHUSA 1 | DnekrpomarnuTHas UHAYKIUSA. BuxpeBoe anektpudeckoe none. CaMOMHIYKIUS. DHEPTUs 2 2
MarHUTHOTO TIOJIS
2 | IIpakTuyeckoe 3ansitue Nel8. PenieHne 3aa4 Ha 3aKOH DJIGKTPOMArHUTHOW WHIYKIIAN 2 2
3 | JlabopaTopHoe 3ansitie Nel2. M3yuenue siBjeHUs JIEKTPOMATHUTHOH HHIYKIIUT 4 2
CamocrosiTeqbHast paboTa 00y4ar0OIUXCH: 8 3
Pabota ¢ yuebHOM, crienmanbHOW HaydYHOU JTUTEepaTypol, MHTEepHEeT-pecypcamu. Pemenue npak-
TUYCCKUX 3aJaHHUH, 3aJa4.
Paspnen 4. KosieGanust BOJIHBI
Tema 4.1. Coaeprxanue yueOHOIro MaTepuaJia
MexaHnJecKne 1 | KonebarensHoe nBrkenue. ['apMonnyeckue kosiedanus. CBOOOTHBIE MEXaHUYECKHE KO- 2 2
KoJieOaHusl nebaHust
2 | JluHeliHbIe MEXaHHYECKHE KoyieOaTenbHble CUCTeMbl (MareMaTWdecKwid W TPy KHUHHBIH 2 2
MasTHuKH). [IpeBpaiieHue SHEepPruu Mpu rapMOHUYECKUX KOJIeOaHUSIX. 3aTyXarolue Ko-
nebanus. Beinyxennbie konebanus. Pezonanc
Tema 4.2. Conep:kanue y4eOHOTro MaTepuaa
Yupyrue 1 \ [IpononbHbie U nonepednbie BOJHbI. OCHOBHBIE XapaKTEPUCTUKU BOJIH. berymias miuockas 2 2
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BOJIHBI BOJIHA
2 | Unarepdepenuus u audpakius BoJIH. 3BYKOBbIE BOJHBI M UX HEKOTOPHIE XapaKTEPUCTUKH. 2
YapTpasByk
CamocTtosiTeqbHast paboTa 00y4aroIUXCH: 8
PaGora ¢ ygeOHOH, cnennanbHONW HaydHOW JuTepaTypoi, HTepHeT-pecypcamu. Pemmenne mpax-
THUYCCKHUX 3aJaHHM, 3aJa4.
Tema 4.3. Conep:kanue y4eOHOIro MaTepuaa
DJIeKTPOMarHuTHbIE 1 | CBoGoxHble sneKTpoMarHuTHBIE KoneOanus. KoneGarenbHbld KOHTYp. BbIHYX/IeHHBIC 2
KoJIe0aHus AJICKTPOMarHuTHBIE KoJjieOaHus. [lepemenHbIii Tok. ['eHepaTop mepeMeHHOro Toka. Ewm-
KOCTHO€ U UHAYKTUBHOE COIIPOTUBJICHHE NIEPEMEHHOIO TOKA
2 | 3akon Oma JuIst QIICKTPUUYECKON LIEeNH TIEPEeMEHHOr0 Toka. PaboTa M MOITHOCTH MepeMeH- 2
Horo Toka. ['eneparop toka. Tpanchopmaropsl. [lonydenue, nepenada u pacnpeaencHue
AIEKTPOIHEPTUH
3 | IIpakTuueckoe 3ansaTue Nel9. Pemienue 3a1ay Ha aKTUBHOE, EMKOCTHOE U UHIYKTHBHOE 2
COIIPOTHBIICHUE
Tema 4.4. Coaep:xxanue yueOHOIro MaTepHuaJia
DJIeKTPOMarHuTHbIE 1 | DnekTpomMarHuTHOE 1oJie. DIEKTPOMAarHUTHBIE BOJIHBI U UX CBOMCTBA. OTKPBITHINA KoJeha- 2
BOJIHBI TEJIbHBIN KOHTYP
2 | Uzobperenne pammo A.C.IlomoBemM. [IpuHmmmn paamocBszu. [IpuMeHeHue snexTpomar- 2
HUTHBIX BOJIH
Pa3nea 5. Ontuka 18
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia
IIpupona ceera 1 | CkopocTb pacmpocTpaHEHHUsl CBeTa. 3aKOHBI OTpaKeHHs M IpejomieHus ceera. IlomHoe 4
BHyTpeHHee oTpakeHue. JInu3pl. Onruyeckue npubopsl
2 | JlabopaTopHoe 3ansitue Nel3. OnpezneneHue nokasarens MpeJoMIIeHUs CTeKIIa 2
3 | Ipakruueckoe 3ansitue Ne2(). Pemmenne 3a1a4 Ha MOCTpOEHUE N300pakKeHUs B JIMH3AX 2
4 | JlabopaTtopHoe 3ansitue Nel4. Onpesenenne ONTHYECKOM CHITBI U (JOKYCHOTO PACCTOSHHUS CO- 2
Ouparoniei JTMH3BI
CamocTrosiTeqibHast paboTa 00y4ar0OIUXCH: 4
PaGora ¢ yueOHOI, cnenpabHONW HAY4YHOU nuTeparypoi, MHTepHeT-pecypcamu. PereHne mpak-
TUYCCKUX 3aJaHHUH, 3aJa4.
Tema 5.2. Conep:kanue y4e0HOro marepuasa.
BoJiHoBBIE CBONiICTBA 1 | Uurepdepennus cera. Audpakius csera. Jucnepcus ceera. [omsipuzanus ceera. 2
cBeTa 2 | JlaboparopHoe 3ansitue NelS. OnpeneneHnue AJIMHBI CBETOBOM BOJIHBI TU(PPAKITMOHHON 4
peLeTKOMN
3 | Bunbl cnektpoB. YibrpaduonaeToBoe U HHPpaKpacHOE W3IyYCHHS. PEHTT€HOBCKUE JTyUn 2
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Pa3nes 6. Ji1eMeHTbl KBAHTOBOH (PM3MKH

Tema 6.1. Copep:kaHnue y4eOHOTro MaTepuaa
KBanToBasi onTuka 1 | KBanToBas runoresa [Tnanka. @otonsl. Dotoaddexr. PoToI1EeMEHTHI 2 2
2 | IIpakTuyeckoe 3ansitue Ne21. Pemenue 3aay Ha 3akoHbI (hoTOdPdekTa 2 2
Tema 6.2. Coaeprxanue yueOHOI0 MaTepuaJia 2
Du3uKa aTomMa 1 | Pa3BuTHe B3IJIAI0B HAa CTPOCHHE BelecTBa. SaepHas (muianerapHas) Moaelb atoMa. OrbI- 2 2
Tl Pe3epdopna. Mozens atoma Bogopoaa nmo bopy. KBanToBsie reHepaTopsl
Tema 6.3. Coaeprxanue yueOHOro MaTepuaJa
®usuka atoMHoro sigpa | 1 | EctecTBeHHasi palMOaKTUBHOCTh M €€ BUbI. ATOMHOE SIJpO M €ro COCTaB. S1IepHbIe peak- 2 2
nud. MckycCTBEHHAs paAMOAKTUBHOCTL. SnepHblid peakTop. 1loydeHne paarnoakTUBHBIX
M30TOMOB. DJIE€MEHTAPHbIC YaCTHUIIBI
2 | Hpaxkruyeckoe 3ansiTue Ne 22. Pernennie 3a/1a4 Ha paHOaKTUBHbIC IPEBPAILCHHS aTOMHBIX 2 2
saep
3 | pakruyeckoe 3ansitue Ne23. PemieHne 3ajad Ha pacyeT YHEPTUU CBSI3U aTOMHBIX SITIEp 2 2
4 | IpakTtuyeckoe 3ansaTue Ne24, Pemienue 3a1a4 Ha siiepHbIC PEAKIINI 2 2
Bo B3auMozeicTBUY ¢ TIpenoiaBaTreiemM 156
[TpomexyTouHas aTTecTanus: SK3aMeH 6
TeopeTnueckux 3aHATUI: 78
[IpakTH4ecKuX 3aHITUHN: 78
Koncynpranuun 14
CamocTosTenpHas paboTa 78
OO6mwmit 00beM yueOHOM Harpy3Ku 234
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2.1 TEMATHYECKHWH IVIAH
YYEBHOM JUCHUITIINHDbI
Konnue- N3 Hux
CTBO 4a-
COB Ha [IpakTu- Jlabopa- | Camocrto-

HaumenoBanue pa3nienoB u Tem

ocBoeHue | Teopus YECKUE TOpPHBIE sITeJIbHAs

yueOHOro 3aHATHUS 3aHATHUS pabota

Marepuajia

1 cemecTp
BBEJEHMUE. 6 2 2 -
PA3JIEJI 1. MEXAHHUKA. 50 14 4 6 26
Tema 1.1. Kunemaruka 17 4 1 2 10
Tema 1.2. 3akonbl MexaHuku Hpbro- 18 2 ) 10
TOHA
Tema 1.3. 3akoHBI COXpaHEHUS B 15 4 1 4 6
MEXaHHKE
PA3JIEJI 2. MOJIEKYJIAPHASA
OU3UKA. 48 18 8 12 10
TEPMOJANHAMMUMKA.
Tema 2.1. OCHOBBI MOJIEKYTISIPHO —
KUHETHYECKOi Teopuu. M aeanbHbIit 12 6 2 4 -
ras
Tema 2.2. OCHOBBI TEPMOMHAMHKH 18 6 2 - 10
Tema 2.3. CBoiicTBa mapoB 4 2 2 - -
Tema 2.4. CBOWCTBA JKUIKOCTEH 6 2 - 4 -
Tewma 2.5. CBoiCTBa TBEPABIX TE 8 2 2 4 -
Bcero 3a 1 cemecTp 104 34 14 20 36
2 cemecTp

Pasgen 3. DiIeKTPOIHHAMHKA 73 14 9 20 30
Tewma 3.1. DnexTpudeckoe moe 12 4 2 - 6
Tema 3.2. 3aKOHBI IOCTOSIHHOTO 31 4 3 16 8
TOKA
Tema 3.3. DnekTpudeckuii TOK B 2 5 ) i i
MOJTYIIPOBOTHUKAX
Tema 3.4. MarauTHoe 11071€ 12 2 2 - 8
Tema 3.5. DnekTpomMarHuTHas UH- 16 2 2 4 8
JYKIIMS
Paznen 4. Koseoanust BOJIHbBI 26 16 2 - 8
Tema 4.1. Mexannueckue koneba- 4 ) } }
HUA
Tema 4.2. Vipyrue BOJIHbI 12 - - 8
Tewma 4.3. DnekTpoMarHuTHBIE 6 2 i i
KoseOaHus
Tema 4.4. DnexTpoMarHuTHbIE 4 4 ) i i
BOJIHBI
Paszngen 5. Ontuka 21 8 1 8 4
Tewma 5.1. Ilpupona ceta 13 4 1 4 4
"T[aeMa 5.2. BonmHOBBIE CBOMCTBA CBE- 8 4 ) 4 )
Paznen 6. JiieMeHTHI KBAaHTOBOI 10 6 4 ) )
duzukn
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Tema 6.1. KBanroBas ornruka 4 2 2 - -
Tema 6.2. dusnka aroma 2 2 - - -
Tema 6.3. ®usnka aTOMHOTO S/Ipa 4 2 2 - -
Bcero 3a 2 cemecTp 130 44 16 28 42
Bcero mo qucuuninHe 234 78 30 48 78
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3. YCJIOBUA PEAJIM3AIIMA PABOYEM ITPOTPAMMBI YUEBHOTI'O
INPEIMETA

3.1 TpeGoBaHusi K MUHUMAJBLHOMY MATEPHAIBLHO — TEXHUYECKOMY 00€ecneyeHuIo.

Peanuzamus y4eOHOIN NUCUUIUIMHBI IPEANOIaraeT HaIUYUE CISAYIOUUX MMOMEIIEeHUN ais
MPOBEJICHUS 3aHATHM:

1. YuebnHast aynuropus A NPOBEACHHUS JICKIIMOHHBIX 3aHSATHI, YKOMILIEKTOBaHHAs
CHEeUaIN3UPOBAHHON MEOEIIBIO U TEXHUYECKUMU CPEACTBAMH O0YUEHHUS.

2. VYueOHas ayauTopusi IJis TPOBEICHHS MPAKTUUYECKHX U JIAOOPATOPHBIX 3aHSTHUH,
YKOMIUIEKTOBAaHHAs CIICUATU3UPOBAHHON MeOenbl0 M TeXHUYECKHMMHU CPeCTBaMU OOydeHHUs,
KOMIIBIOTEpPAMH ISl IPENoaBaTelis U 00ydaroluxcs, a TaKkKe CISAYIOUUMHI CPEACTBAMMU:

Mogenp «ConHevyHas cucreMay, Ammepmerp JadbopaTtopHbslii, BoixsTMeTp mabopaTopHBIi,
BonbT™meTp J1€MOHCTpAalMOHHBIN  CTpenouHbld, KoMIIeKT mpoBOJAOB COEIMHUTENbHBIX,
Jlammouka Ha moxcTtaBke, MynbTHMeETp 1UdpoBoi, HabGop pe3ucTopoB Ha maHeny,
Munnuamnepmerp, Ilepexnrouarens IBYXIOMIOCHOW AEMOHCTpalMOHHBIN, IlepekmtouaTens
OJIHONOJIOCHONW neMoHcTpanmonHbii, Jlazep OKI'-13, naboparopHas ycTaHOBKA Ul U3y4EHUs
abcomotHo uepHoro Tenma DIIK-11., naGopatopHas ycTaHOBKAa i  HCCIEIOBaHUS
terioéMkocTH TBEpaoro tena OIIT1-8, naboparopHas ycTaHOBKA JUIsl ONPEACICHUS U3MEHEHUS
sutponuu PIIT1-11, naboparopHast ycTaHOBKA AJIsl OMpPENEiICHHs] OTHOUICHHS TEIUIOEMKOCTEH
BO3/yXa MPH IMOCTOSTHHOM JIaBJICHUH U TIOCTOSTHHOM 00béMe PIIT1-6 naboparopHasi ycTaHOBKA
JUISL OTIpENleieHHusT YHUBEpcaibHOUM ra3zoBoil moctosHHoil ®OIIT1-12., crena mis mpoBeaeHUS
nabopaTtopHbIX paboT 1o ¢pusnke, MasTHUK O0epOeKa., yCTaHOBKA 10 N3YICHHIO MEXaHUYECKOTO
yzapa IIT., BOJTHOBOJ] MPSIMOYTOJIbHBIN, KOMIUIEKT MPUOOPOB AJIs M3yueHus cBoiictB DMB cTenn
JUI u3y4eHus: BHemHero (otosddekra, pymopHas aHTEHHA, T'€HEPATOp IS MCCIEAOBAHMS
CIEKTpa ra3oB, H3MEPUTEIbHbIE TPUOOPHI OOIIETTPOMBIIIIICHHOTO HAa3HAYCHHUSI, TFOKCMETD.

3. YueOHas aymuTopusi Ui TPOBEICHHUS TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOU
aTTecTallid, OCHAIICHHAs: KOMITbIOTEPHOM TEXHUKOU.

4. Tlomemenue g  CaMOCTOSITENIBHOM  pabOThl  OOYYalOIIMXCS, OCHAIEHHOE
KOMITbIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOAKIIOUEHHs K ceTu MHTepHeT u obecrnieyeHneM
JIOCTYTIa B AJIEKTPOHHYIO MH(GOPMAIITMOHHO-00pa3oBaTenbHyto cpeny BBO MTYCH.

Hcnoab3yemoe nporpaMMHoe odecriedeHune:

- Kaspersky Endpoint Security mms 6usHeca — Pacumpennsiii Russian Edition. Educational
Renewal.

- OC Astra Linux Common Edition penu3 «Open» (cBo6oano pactpoctpansiemoe [10);
- 7-Zip (cBoboaHO pacnpoctpansemoe I10);

- Mozilla Firefox (cBoGoano pacnpoctpansiemoe [10);

- Foxit Reader (cBoboaHO pacnpoctpansiemoe [10);

- Yandex.Browser (cBo6oaHO pacnpoctpansiemoe [10);

- VSCodium (cBoGoano pacmpoctpansemoe 110);

- Pinta (cBoGoaHO pacnpoctpansiemoe [10);

- AdobeReader (cBo6oaHO pacnipoctpansiemoe I10);

- LibreOffice (cBo6oanO pacnpoctpansiemoe [10);

3.2. UndopmanuonHoe odecrieueHue 00yIeHHs.
OcHoBHas1 JIuTEpaTypa:
1. Arees, . M. ®usnka 31eKTpOHHBIX TpUOOPOB : yuedHOoe nocodue / 1. M. AreeB. —

Cankrt-ITerepOypr : Jlanb, 2020. — 324 c¢. — ISBN 978-5-8114-5779-3. — TekcT : 31eKTpOH-
HBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
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https://e.lanbook.com/book/146831/

2. DnenaueB, M. b. Teopernueckue ocHoBbl pusuku / M. b. DnenaueB. — Mocksa,
WxeBck : MHCTHTYT KOMITBIOTEpHBIX Uccienoanwmii, 2019. — 500 ¢. — ISBN 978-5-4344-0634-
5. — TekcT : 25eKTpOoHHBIN // DAEKTPOHHBIA pecypc udpoBoit odpazoBaTenbHOM cpeasl CITO

PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/97375/

JonosHuTEIbHAS JIUTEPATYypa:

1. Tlapmaxos, A. H. ®usuka B 3agauax. Makpocucremsl : yuebHoe nocodue mis CIIO /
A. H. ITapmakos. — CapatoB : [IpodobpazoBanue, At [ITu Ap Menua, 2020. — 183 ¢. — ISBN
978-5-4488-0729-9, 978-5-4497-0277-7. — TekcTt : DSJCKTPOHHBIH // DJIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/88763.html

2. Tlapmakos, A. H. ®usuka B 3agauax. Mexanuka : yaeOHoe nocobue s CI1O / A. H.
[TapmrakoB. — Capatos : IIpodoOpazoBanue, Ait [Ilu Ap Meaua, 2020. — 198 ¢. — ISBN 978-
5-4488-0665-0, 978-5-4497-0263-0. — TekcT : 3ICKTPOHHBIN // DIEKTPOHHO-OMOIUOTEUHAS CH-
crema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/88764.html

3. IMapmakos, A. H. ®u3uka B 3a1a4ax. IieKTpoMaraeTusm : yaeoHoe nocooue st CI10
/ A. H. IlapmakoB. — Capatos : [IpodobpazoBanue, Aii [Ilu Ap Menua, 2020. — 199 c. —
ISBN 978-5-4488-0727-5, 978-5-4497-0275-3. — TekcT : 3JCKTpOHHBIA // DIEKTPOHHO-
oubmmoreunas cucrema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/88766.html

4. Tlapmakos, A. H. ®usuka B 3agavax. OnTuka : yuyebnoe mocodue mist CIIO / A. H.
[TapmakoB. — Caparos : [IpodoOpazoBanue, Ait [Tu Ap Meaua, 2020. — 146 c. — ISBN 978-
5-4488-0728-2, 978-5-4497-0276-0. — TekcT : 31ICKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS CH-
crema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/88765.html

5. Yakak, A. A. ®usuka : yuebnoe nocodue s CI1IO / A. A. Yaxkak, C. H. Jleryra. —
Capatos : IIpodobpazosanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — Texkcr : amek-
TpOHHBIA // OnexkrpoHHO-OmOmmoreynass cucrema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92191.htmi

DJIeKTPOHHBIE PecypChl:

1. http://fcior.sstu.ru/methods.page (PenepanbHbiii eHTp UHGOPMAITHOHHO-00PA30BATEIBHBIX
pECypcoB).

2. https://dic.academic.ru/ (Axagemuk. CroBapu ¥ SHIIUKIIOTICIHH).

3. www.globalteka.ru (I'mo6anteka. ['mobanpHast OUOTMOTEKA HAYUHBIX PECYPCOB).

4. www.window.edu.ru (ExuHoe OKHO J10cTyma K 00pa3oBaTe/IbHBIM pecypcam).

5. www.st-books.ru (JIyumas ydeOHas nuteparypa).

6. www.school.edu.ru (Poccuiickuii odpa3oBarenbHblii mopTai. JIOCTYITHOCTh, KauecTBO, 3¢-
(EeKTUBHOCTB).

7. https://libren.org/edu/physl.htm (O6pa3oBarenbubie pecypesl MuTepHeTa — dusuka).

8. www.school-collection.edu.ru (Enunas xomekius HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
9. https://fiz.1sept.ru/fizarchive.php (y4eGHo-MeTOaMUecKast razeTa «Dusnka).

10. www.n-t.ru/nl/fz (HoGeneBckue naypears o Gpusmke).

11. http://nuclphys.sinp.msu.ru/ (Snepuast pusuka B UaTepuere).

12. www.college.ru/fizika (IToarororka k EI'D).

13. http://kvant.mccme.ru/ (Hay4HO-TIOMYJISPHBIH (U3NKO-MaTEeMATHIECKUil xKypHaT «KBaHTY).
14. OBC usparenscTBa «Jlanpy: http://www.e.lanbook.com/

15. DBC IPRbooks: http://iprbookshop.ru

16. Hayunas snexrponHnas 6ubnmorexa eLIBRARY.RU: https://elibrary.ru/

17. 5bC POLPRED.COM: _https://polpred.com/

18. Poccuiickas rocynapcrsenHas ouodnauoreka (PI'B): https://www.rsl.ru/
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http://iprbookshop.ru/
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https://polpred.com/
http://www.rsl.ru/
https://www.rsl.ru/

19. Poccuiickas HanmonanbHas oudsimoreka (PHB): http://nlr.ru/

20. T'ocymapcTBeHHas myOJIMIHast Hay4YHO-TEXHUYECKas OoubmoTeKa (I'TIHTB):
http://www.gpntb.ru/

21. Tlpesunmentckas oubamoTeka: https://www.prlib.ru/

22. Poccuiickuit poua GyHmameHTanbHbIX UccaenoBanmii: _https://podpiska.rfbr.ru/

23. Nudopmanmonnas cucrema «Permamenty: https://www.reglament.pro/

24. Undopmanmonnas cucrtema «EnnHoe OKHO JocTynma K 0Opa3oBaTelNbHBIM pecypcamy»:
http://window.edu.ru/

25. Poccranpmapr: http://www.gost.ru/

26. Caiit EBporeiickoii opranusaiuu mo cranaaprusamuu (ETSI): http://www.etsi.org

27. Caiit MexayHapoJHOTO CO03a IEKTPOCBs3u: http://www.itu.int
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