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1. MACIIOPT PABOYEN ITPOT'PAMMBI YUEBHOM JTUCHUTLIMHBI
OV/.11 ®U3UKA

1.1. OBJIACTDb IPUMEHEHMUSA ITPOI'PAMMBI.

PabGouass mnporpamma oOmieoOpa3oBarenbHOW y4eOHOW  AUCHHMIUTUHBI — «Du3uka»
npenHa3HayeHa s u3ydeHus: GU3UKH B MPOPECCHOHANIBHBIX 00pa30BaTENbHBIX OPraHU3aLUIX
CIIO, peanusyrommx 00pa3oBaTeIbHYIO IPOTPAMMY CPEIHETO 00IIero 00pa3oBaHus B Ipeaeiax
OCBOCHHSI OCHOBHOM mpodeccronanbHoi o0pazoBatenbHor nporpamMmbl CITO (OITOIT CITO) Ha
0a3e OCHOBHOTO 001Iero 00pa3oBaHUs MPHU MOTOTOBKE CIICIIHATUCTOB CPEIHETO 3BCHA.

PabGouass mporpamma pazpaborana Ha ocHoBe TpebOoBanuii ®I'OC cpemgHero oOmiero
o0pa3oBaHUs, MPEABIBISEMBIX K CTPYKTYpE, CONCPIKAHUIO U Pe3yibTaTaM OCBOCHUS Y4eOHOI
TUCHUIUINHBL «DPU3MKa», B COOTBETCTBHMM C PexkoMeHAanusMH MO OpraHu3aluu MOJyYeHUs
cpeaHero obmero obpa3oBaHus B IpeesiaX OCBOCHHS 00Pa30BaTENbHBIX MPOTPaMM CpPEIHEro
npodeccuoHansHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO OOHIEro 00pa3oBaHUsS C Y4ETOM
TpeOoBaHuil (hemepanbHBIX TOCYIAPCTBEHHBIX OOpPA30BATEIBHBIX CTAHIAPTOB M TOJy4aeMOU
CHEIMAIbHOCTH  CpelHero mnpodeccuoHanbHOro obOpazoBanusi (mucbMo JlemaprameHTa
TOCY/IapCTBEHHOW TIOJIMTUKH B cdepe MoAroToBku padoumx kaapoB u 10 MwunOOpHAYKH
Poccun ot 17.03.2015 Ne 06-259, cceuika Ha OUPO, npotokon Ne3ot 21 wurons 2015,per.Ne
peuensuu 3840t 23 utong 2015 ®I'AY «DUPO»).

OcBoenue pabouell mporpaMMbl y4eOHOM TUCIHHUIUIMHBI BO3MOXKHO C MPUMEHEHHEM

AJIEKTPOHHOT'O O0YUEHUS U IUCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
B ciydae HeoOXoauMOCTH TNpHU Mepexoje Ha IUCTAHIMOHHOE O0ydYeHHE BO3MOXKHA
MepPeCcTaHOBKA MOCIIEI0BATEIIPHOCTH U3yUSHUS OTICIIBHBIX Pa3aeiioB (TEM).

1.2. HEJIM YYEBHOM JUCIUILINHBI:

Coneprxanue mporpamMmbl «Du3nKay HaIIPaBIeHO Ha TOCTHKEHUE CISIYIOMNX IeJIei:

® OCBOCHHE 3HaHMUU 0 (PyHJJTaMEHTAIbHBIX (U3NUECKUX 3aKOHAX U MPUHIIUIIAX,

JIeKAIIUX B OCHOBE COBPEMEHHOH (PM3NUECKON KapTHHBI MUPa; HanOoJiee BaXKHBIX

OTKPBITUAX B 001aCTH (PU3MKH, OKa3aBIINX ONpEAEIIolIee BIUSHIE HA pa3BUTHE

TEXHUKU ¥ TEXHOJIOTUH; METOIaX HAYYHOTO ITO3HAHHUSI TPHPO/IBI;

® OBJIQJICHUE YMEHUSMM MPOBOAUTH HAOIIOACHUS, TNIAHUPOBATh U BBIIOIHATH SKCIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bl W CTPOWUTH MOJENH, NMPUMEHSITHh IOJYYCHHBIE 3HAHUSA 1O (U3WKE s
OOBSICHEHUSI pa3HOOOpa3HbIX (U3MYECKHX SIBIEHUM U CBOICTB BEIIECTB; MNPaKTHUECKU
UCTIONIB30BaTh (M3MYECKUE 3HAHWS; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO - HAayYHOU
uHpOpMaINH;

® pa3BHUTHE TIO3HABATEIFHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
npolecce NpUOOpEeTeHHs 3HAHUH M yYMEHUH 1O (U3MKE C MCIOJIb30BAHUEM PA3IHMUHBIX
HCTOYHUKOB HH(OPMAITUH U COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA,

® BOCNHUTaHHE YOEXJIEHHOCTH B BO3MOXHOCTH IO3HAHHS 3aKOHOB HPUPOABI, MCIIOIb30BaHHA
JNOCTYDKEHUH (U3MKM Ha 01aro pa3BUTHS YeNIOBEYECKOW IIMBHIIM3AIMK; HEOOXOIMMOCTH
COTPYAHMYECTBA B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS 33/1a4, YBOKUTEIBHOTO OTHOIIEHUS K
MHEHHIO OINMOHEHTa TpU OOCYXKICHHH TpoOJeM eCTECTBEHHOHAYYHOTO COJCpIKAHUS;
TOTOBHOCTH K MOPAJIbHO-3THUYECKON OLIEHKE MCII0JIb30BAaHUS HAyUHBIX

JOCTIKEHUH, IYyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPY)KAIOIIEH CPEIbI;

® JICTI0JIb30BaHKNE TPUOOPETEHHBIX 3HAHUIN U YMEHUH [l pelIeHns TPAKTUIECKUX

3a/1a4 TIOBCEJHEBHON KHU3HH, oOecriedeHHst 0€30MaCHOCTH COOCTBEHHOW JKU3HHM, PAIIMOHAIBHOTO
IPUPOIONIOIB30BAHUS U OXPaHbl OKPY’KaIOIIeH Cpebl 1 BO3MOXKHOCTb IPUMEHEHHSI 3HAHUH TPU
pELIeHUH 33/1a4, BO3HUKAIOMINX B OCJIEAYIONIeH NpodecCHOHATbHON AeATeTbHOCTH.



B mporpammy BKIIIOYEHO COJEpKaHWE, HAMpaBICHHOE Ha (QOPMHUPOBAHUE Y CTYACHTOB
KOMIETEHINH, HeoOxoanuMbIX 11 KadectBeHHoro ocsoenus OITOIT CITO na 6a3e 0oCHOBHOTO
o011ero o0pa3oBaHUs ¢ IOTyYEHUEM CPEAHET0 001Iero oopa3oBaHusl.

PaGouass nmporpaMma MOXET  HCHOJB30BAaThCA  JPYIrUMH  MPOo(decCHOHATbHBIMU
00pa30BaTebHBIMI OPTaHHU3AIMSIME, PEATH3YIOIUMUA 00pa30BaTEIbHYI0 MPOTPaMMy CPEIHETO
obmero o6OpazoBanus B mnpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
o0OpazoBaHusl.

1.23 OBIIASI XAPAKTEPUCTHUKA YYEBHOM JJUCHUILIIAHBI « PU3UKA»

B ocHoBe yueOHO# nucrumianabl «PHU3MKa» JEKUT YCTAaHOBKA Ha (OPMHUPOBAHHE Y
00yyaeMbIX CUCTEMbI 0a30BbIX NOHATUI (QU3UKU U NPEACTABICHUN O COBPEMEHHOMN (hru3ndecKoi
KapTHHE MHpa, a TaKKe BbIPAOOTKA yMEHUH NPUMEHATh (u3NYecKre 3HaHHUSA KaK B
npo¢eCCHOHATIBHOMN 1eATEbHOCTH, TaK M JUI PELICHUs )KU3HEHHBIX 3a1a4.

MHorue NoJ0XKeHHUs, pa3BuBaeMble (PU3UKON, pacCMaTPUBAIOTCS KaK OCHOBA CO3JAHUS H
UCIOJIb30BaHUS MH()OPMAIIMOHHBIX U KOMMYHHMKalMOHHbIX TexHojoruit (MKT) — oxnoro u3
Han0OoJsee 3HAUMMBIX TEXHOJIOTMYECKUX JIOCTHKEHUN COBPEMEHHON [IUBUIIM3ALUH.

@dusuka JaeT KIHOY K [OHUMAHUIO MHOTOYHMCICHHBIX SBJICHMH H  IPOLECCOB
OKpY’Xarollero Mupa (B €CTECTBEHHOHAYUHBIX OOJACTSIX, COLMOJIOTHHM, 3KOHOMHKE, S3bIKE,
autepatype u ap.). B ¢usuke ¢opmupyrorcs MHOTME BUABI AEATEIBHOCTH, KOTOPbIE MMEIOT
MeTanpeaMEeTHbIN xapakTtep. K HUM B nepByo ouepesb OTHOCSTCS: MOJIEIUPOBAaHUE OOBEKTOB U
IPOILIECCOB, MPUMEHEHUE OCHOBHBIX METOJIOB IO3HAHMS, CUCTEMHO-MH(MOPMALMOHHBIA aHAIN3,
dopMynHpoBaHUE THUIIOTE3, aHAIN3 M CHUHTE3, CpaBHEHHE, OOOOIIEHME, CHCTEeMaTHU3alus,
BBISIBJICHHE IPUYMHHO-CIIEJCTBEHHBIX CBS3€H, MOMCK aHAJOIoB, YIpPaBJICHHE OOBEKTAaMH HU
npoueccamu. VIMEHHO 3Ta AMCLMILIMHA IO3BOJSET INO3HAKOMHUTH CTYACHTOB C HayYHBIMU
METO/IaMU TO3HaHUs, HAYYUTh UX OTIMYATh TMIIOTE3y OT TEOPUHU, TEOPHUIO OT SKCIIEPHUMEHTA.

®u3rKa UMeeT OUeHb OOJIBIIOE U BCEBO3PACTAIOIIEE YMCIIO MEXIMCIUIUIMHAPHBIX CBA3EH,
IIPUYEM HA YPOBHE KaK IMOHATUIHOIO ammnapara, Tak ¥ HHCTpyMeHTapusa. Cka3aHHOE MO3BOJISET
paccmaTpuBaTh (PU3MKY KaKk METaAMCLUMILIUHY, KOTOpas MPEAOCTaBIseT MEXIUCHUIUTMHAPHBIN
A3BIK JJIS1 ONTMCAHUS HAyYHOM KapTHHBI MUpa.

®duszuka SBISETCd CUCTEMOOOPa3yomUM (aKkTOpOM AJisi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3MUECKUe 3aKOHBI JISKAaT B OCHOBE COAEP)KAaHUS XUMMH, OHUOJIOTHH,
reorpauyu, acTpOHOMMM U  CHEHUAIbHBIX  JUCHMIUIMH  (TEXHUYECKass  MEXaHUKa,
JNIEKTPOTEXHUKA, OJEKTPOHMKa W JAp.). YueOHas gucuuiuinHa «®usuka»  cosjaer
YHUBEpCaIbHYI0 0a3zy Al M3ydeHus oOuenpoecCHOHaIbHBIX M CIEUUATbHBIX JUCHUIUIMH,
3aKJIaAbIBas pyHAaMEHT JUIs MOCIeyIOEero 00y4eHus CTy/IeHTOB.

Ob6nagast TOrMYECKON CTPOMHOCTBIO M ONUPASICh HAa AKCIIEPUMEHTAIbHbIE (DaKThI, yueOHas
mucuuIuiiHa «Pusmnkay (GopMUpPYeT y CTYJSHTOB MOJIMHHO HaydHOEe MUpPOBo33peHue. dusnka
ABJISIETCS OCHOBOM yU€HHUS O MaTepHaIbHOM MHpPE U pelIaeT mpodiieMbl 3TOro MUpa.

[Ipu ocBoenun cnenuansHocteil CIIO  TexHuueckoro mnpoduias MNpoQeccuoHaTbHOTO
obOpaszoBaHusi Qu3MKa M3ydaercs Oojee yriyOneHHO Kak mpoduibHas ydeOHas NUCIUILUIMHA,
YUUTBIBAIOIIAs CHENU(PUKY OCBAaUBaeMbIX CHEUAIbHOCTEH.

B conmepxanun yueOHOW OUCHMIUIUHBI MO (DU3MKE NpU MOATOTOBKE OOydarOIIUXCs IO
CHELMATBHOCTAM TEXHUYECKOTO NpOoQuis NpodecCHOHATBHOr0 00pa3oBaHUs MNPOPUILHON
COCTaBJISIOLIEH ABISETCS pas3ien «JIEeKTPOIMHAMUKA», TaK KaK OOJBIIMHCTBO CIIEUAIbHOCTEH,
OTHOCSIIMXCS K 3TOMY NPO(UITIO, CBA3aHBI C AIEKTPOTEXHUKON U 3JIE€KTPOHUKOIA.

Teoperuueckue cBeneHus MO (HU3MKE AOMOIHAIOTCS JEMOHCTPALMSIMHU U J1a00pPaTOPHBIMU
paboramu. M3yuenune oOmeoOpa3oBaTenbHOM ydeOHONW nucHUmiInHbl «®Pu3nka» 3aBepuiaeTcs
MOJIBEICHUEM UTOTOB B (pOpMe 3K3aMeHa B paMKaX MPOMEXKYTOYHON aTTECTallud CTYACHTOB B
nporecce ocBoerust OITOIT CIIO ¢ monydeHueM cpegHero o0mero oopa3oBaHusl.



1.4 PE3YJIBTATBI OCBOEHUS YUYEBHOM JUCIHUIIJIMHBI

OcBoeHue cojnepkaHus y4eOHOM nuCHUIUIMHBI «Du3uka» 00ecrneuynBaeT JTOCTHKEHUE
CTYJEHTaMH CJIEAYIOLINX PE3YJIbTaTOB:
JIUYHOCHIHbIX:
® YyBCTBO TOPJOCTH M YB@KEHHSI K UCTOPUU M JOCTIDKEHHSIM OTEYECTBEHHOH (pu3muecKon
HaykH; (PU3MYECKH T'paMOTHOE IOBEACHHE B MPO(PECCHOHANBHON NEATEeIbHOCTH U OBITY MHpHU
oOpamieHnu ¢ npudopamMu U yCTPOMCTBAMHU;
® TOTOBHOCTH K IIPOJOKEHUI0 00pa30BaHus U MOBBIIICHUS KBaTU(UKALIUY B U3-
OpaHHOW MPOPEeCCHOHANBHON AESITETPHOCTH W OOBEKTUBHOE OCO3HAHHE POJU (DU3HUECKUX
KOMIIETEHIIMI B 3TOM;
® yMEHHE HCIIOJIb30BaTh JIOCTUKCHHUS COBPEMEHHON (U3UYECKON HAayKu M (U3UIECKUX
TEXHOJIOTHI [UJIsl TOBBILIEHUS COOCTBEHHOI'O HWHTEIIEKTYaJbHOTO pa3BUTHA B BbIOpaHHOMU
po(hecCHOHANTLHOM e TEIILHOCTH,
® yMEHHE CaMOCTOSITENIbHO J0OBIBaTH HOBbIE AJsl ceds (u3nuecKkue 3HAHHS, HCIOIb3YS s
ATOTO JIOCTYITHBIE NCTOYHUKH WH(OPMAIIHH;
YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMaHJE MO PEIICHUIO OOIIMX
3a/1ay;
® yMEHHUE YNPABISTh CBOEH MO3HABATEIbHON JEATEIbHOCTHIO, IPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOI0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;
MemanpeoMemHbix :
®1ICII0JIb30BAaHNE PA3JINYHBIX BUI0B IO3HABATENIbHOMN 1€ATEIbHOCTH JIJISl PELIEHU
dbuznyeckux 3a1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOACHMS,
9K3aMeH MPOBOAUTCS 110 PEIICHUI0 PO(eCcCHOHATBHON 00pa30BaTeNbHON OpraHU3aluy MO0 110
JKEJIAHUI0 CTYJIEHTOB MPU HM3YyYECHUH Y4eOHOM IUCHUIUIMHBI «Du3uka» Kak NpoduiIbHON
yueOHOM nucuuIUIMHBL. OnucaHusi, U3MEPEHHUs, SKCIEPUMEHTA) JUIsl M3Yy4EHUS pa3IMyuHbIX
CTOPOH OKpPYXaIOIEH JeHCTBUTEIBHOCTH;
®1ICII0JIb30BAaHNE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONEpalliii: IOCTAaHOBKHU 33JauH,
(dopMynMpoBaHUS TUIOTE3, aHANIMW3a U CUHTE3a, CpPaBHEHUs, OOOOIIEHUs, CHUCTEeMaTH3aIUH,
BBISIBJICHUSI NIPUYUHHO-CIIEACTBEHHBIX CBsI3€l, MOMCKa aHaJIOroB, (JOPMYJIUPOBAaHHUS BHIBOJIOB
JUIS U3y4EHHsI pa3IMYHbIX CTOPOH (PU3UUECKUX OOBEKTOB,
®IBJICHUI U MTPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B
npodeccuoHaabHOM chepe;
YMEHHE F€HepUpOBATh UIEH U ONPEIENATh CPEICTBA, HEOOXOAUMBIE JIJISl MX peanu3aluy;
® yMEHHE MCIOJIb30BATh PA3INYHbIC UCTOYHUKH JJISl OMy4eHUs! PU3NIECKON UH-
(dbopMaruu, OLEHUBATh €€ JOCTOBEPHOCTH;
e yMEHHE aHAIU3UPOBATH U MPEACTABIATH HHPOPMAIIUIO B PA3IMUHBIX BUAAX;
® yMEHHE ITyOJIMYHO MPEICTaBIATh PE3YyIbTaThl COOCTBEHHOTO MCCIIEOBAHUS, BECTU JUCKYCCHUH,
JIOCTYITHO U TAPMOHHMYHO coYeTasi cojiepKaHue 1 (hopMbl IIpeCTaBIsieMoi HH(opMaIuy;
HPEOMEMHbBIX &
® c(hOpMUPOBAHHOCTh MPEACTABICHUH O PONM U MecTe (U3UKU B COBPEMEHHOM Hay4dHOH
KapTHHE MHpa; TMOHUMaHuE (U3MYECKOW CYIIHOCTH HaOII0JaeMbIX BO BceneHHOU sBIEHUM,
ponu (uzuku B (HOPMUPOBAHMM KPYyro3opa U (PyHKIMOHAIBHON T'PaMOTHOCTH 4YellOBEKa IS
pelIeHus MPaKTHYEeCKUX 3aj1ay;
® BJIaJIcHIE OCHOBOMOATAOIIUMU (PU3NIECKUMH MOHSITHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOPHUSMHU; YBEPEHHOE HCII0JIb30BaHNE (PU3HMUECKON TEPMUHOJIOTUN U CUMBOJIMKU;
®BIIAJICHUE OCHOBHBIMH METOJAAMH HAy4YHOTO TIO3HAHMS, HCIOIB3yeMbIMU B (u3uKe:
HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM;
yMeHHs 00pabaThIiBaTh pe3yabTaThl U3MEPEHH, 00HAPYKUBATh 3aBUCUMOCTh
MeXy PU3NYECKUMU BEIMYUHAMU, OOBSICHATH NOJTyYE€HHBIE PE3YJIbTAThl U I€JaTh BHIBObL;
® c(hopMHUPOBAHHOCTh YMEHHUS pelaTh (pu3nYecKue 3a1auu;
® chOpMUPOBAHHOCTh YMEHUS IPUMEHSATH NOJy4YE€HHbIE 3HAHUSA U1 00bICHEHUS
YCIIOBUM IPOTEKaHUsl (PU3NYECKUX SIBICHUH B IPUPO/IE, TpodecCuoHaIbHOM chepe




U JUIsl IPUHATHS IPAKTUYECKUX PELICHUN B IOBCEHEBHOU KU3HH,
o c(hopMHUPOBAaHHOCTh COOCTBEHHOW MO3WIIMK IO OTHOIICHHWIO K (HU3UYECKON HH(POpPMAIIHH,
MOJTy4aeMOU U3 pPa3HBIX UCTOYHUKOB.

Pe3ynbpTaThl 0CBOGHUS Y4€OHOM UCIUILIMHbI OO0111e KOMIETEHIIMH

MeTanpeaMeTHble:

- HCIOJIb30BAHUE PA3IMUHBIX BUJIOB OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
MI03HABATEJILHON I€ATEIbHOCTH JISl PEILEHUS JeSITeIbHOCTD, BEIOUPATh TUIIOBBIE METO/IBI U
(bu3nyeckux 3aa4, IPUMEHEHUE OCHOBHBIX CIOCOOB!I BBIITOJIHEHUSI TPO(ECCHOHAIBHBIX
METO/OB TIO3HAaHUS (HAOIIOACHNUS,ONMCAHNS, 3aja4, OLEHUBATh UX YPPEKTUBHOCTH U
U3MEPEHUs, SKCIIEPUMEHTA) 1Sl U3YUEeHUs Ka4yecTBO.

Pa3IMYHBIX CTOPOH OKPYIKAOILIEH

JICUCTBUTEIIHOCTH; OK 3. AnanusupoBath pabodyr0 CUTYaIIHIO,
Hcnonp30BaHNe OCHOBHBIX MHTEIIEKTYaIbHBIX OCYIIECTBIIATh TEKYIIUNA U UTOTOBBIN
olepanuii: MOCTAHOBKU 3a/1a4M, (OPMYJIMPOBAHUS | KOHTPOJIb, OLIEHKY U KOPPEKIIHIO

TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, COOCTBEHHOM J€STEIIbHOCTH, HECTH
0000111eHus1, CUCTEMATU3allUH, BBISIBICHUS OTBETCTBEHHOCTb 3a PE3yJIbTaThl CBOCH
IIPUYMHHO-CJIEICTBEHHBIX CBS3EH, TOUCKa padoThI

aHaJIoroB, (POPMYITMPOBAHHUS BBIBOIOB JIJIS
W3YYCHHUS Pa3IMIHBIX CTOPOH (PU3HUCCKHUX
00BEKTOB, SIBJICHUI U TIPOIIECCOB, C KOTOPBIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKHBATHCS B
npodeccuoHaIbHOU chepe;

WCIIOJIb30BaTh Pa3JIMYHbIC HCTOYHUKH JIJIS OK 4. OcymiecTBiaTh MOUCK U

nosyueHus: puznueckoil uHGpopMaIiK, OIICHUBATh | UCIIOJIb30BaHUE WH(POPMAIIUU, HEOOXOAUMOMN
€€ JJ0CTOBEPHOCTb; 111 3 (HEKTUBHOTO BBHITIOJTHEHUS

YMEHHE aHAIM3UPOBATh U MPEICTABIIATH npogeccuoHaIbHbBIX 3ajad,

MH(OpPMALIMIO B Pa3IMUHBIX BUAX; poeccnoHaTbHOTO U IMYHOCTHOTO
yYMEHUE IMyOJIUYHO MPEJICTABIATh PE3YIbTAThI pa3BUTHSL.

COOCTBEHHOTO MCCJIEIOBAHUSI, BECTH IUCKYCCHUH, OK 5. Ucnonb3oBaTh nHMOOPMAITHOHHO-
JIOCTYITHO ¥ TADMOHHUYHO COUYETasi COAEPKAHUE U | KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B

dbopmbI TIpeACcTaBIsIEMON HHGOPMAITIH; poeCCUOHATBHOM IEATETbHOCTH
IIpeamerHbIe:

BJIa/IEHHE OCHOBOIOJIAraloluMu GU3NYeCKUMU OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
MOHSTHSMM, 3aKOHOMEPHOCTSIMH, 3aKOHAMU 1 NeSITeIbHOCTb, BEIOUPATh TUIIOBBIE METOJIBI U
TEOPUSMHU; YBEPEHHOE UCII0JIb30BaHHE CHOCOOBI BBITOJHEHUS TPO(ecCHOHAIBHBIX
(U3U4ECcKOil TEPMUHOJIOTMH U CUMBOJIUKH; 3a/1a4, OIIeHUBATh UX YPPEKTUBHOCTD U
BJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO KauecTBo.

MO3HAHUS, UCIIOJI3YEMBIMU B (DU3UKE: OK 3. AnanuzupoBaTb pabouyro CUTYAIHIO,
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHUEM, OCYIIECTBJIATh TEKYIIUH U UTOTOBBII
IKCIEPUMEHTOM; KOHTPOJIb, OLIEHKY U KOPPEKILIHIO

yMeHUs 00pabaThIBaTh PE3yJIbTaThl U3MEPECHH, CcOOCTBEHHOM NIEATETLHOCTH, HECTH
00OHapy>KUBATh 3aBUCUMOCTb MEXKIY OTBETCTBEHHOCTb 32 PE3YJbTAThl CBOEH
bu3NYeCKUMHU BEIMUYNHAMH, OOBSICHSTD paboThI

MOJIYYCHHBIC PC3YJIbTATHI U ACJIaTh BLIBOIBI;

chopmupoBaHHOCTh YMeHUs pemath ¢puznueckue | OK 3. AnanusupoBaTh pabodyro CUTYaIHIO,

3a]auu; OCYILECTBIIATh TEKYIIUN U UTOTOBBIN
c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTh KOHTPOJTh, OIICHKY H KOPPEKITUIO
MOJIy4EeHHBIE 3HAHUS JUIsl OOBSICHEHHUS YCIOBUI COOCTBEHHOM J€ATENbHOCTH, HECTH
NpoTeKaHus (GU3MUECKUX SBICHUI B IPUPOIE, OTBETCTBEHHOCTh 32 PE3YJIbTAaThl CBOCH
npodeccuoHaIbHOM cepe u A MPUHSTUS paboThI

MPAKTUYECKUX PEIICHHUI B TOBCETHEBHOM KU3HU;




c(hOopMUPOBAHHOCTHh COOCTBEHHOM MO3UIIUHU 110 OK 4. Ocy1iecTBasiTh NOUCK U
OTHOILIEHHIO K (pru3nyeckoit HHpopmMaIuu, MCIOJIb30BaHNE HH(OPMAITIH, HEOOXO0AUMON

HOquaCMOﬁ N3 pa3sHbIX UCTOYHHUKOB.

pa3BUTHSL.

TU1s1 3 (HEKTUBHOTO BBITIOTHEHUS
npogeccHOHaNBHBIX 3a]1ad,
PO EeCCUOHATHLHOTO M IMYHOCTHOTO

OK 5. Hcnonp3oBaTh HHGOPMAITMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
1po(hecCHOHATILHON e TeIbHOCTH

Coomeem-
Coomege | CME¥Iomue

JAUYHOCMHbLE

Jluunocmmuuie pe3yromamol 00yueHus er;teymm pesynvmamut

ue OK peanuzayuu

npozpammot
60CHUMAHUA

YyBCTBO T'OPJOCTH U YBaXKEHUS K HCTOPUU U TOCTHKCHUAM OK 06 JP 1

OTEYECTBEHHON (PU3NUECKON HAayKH; (PU3NYECKU IPaMOTHOE

MOBEJICHHE B IPO(PECCHOHATBHOMN EATETLHOCTH U OBITY MPH

oOpaleHuu ¢ npudopamMu U yCTpoicTBaMu

TOTOBHOCTH K MTPOJOJDKEHHIO 00pa30BaHMUs U MOBBIIICHUS OK 02 JIP 7

KBaJTM(PUKALUU B U3~

OpaHHO MPodeCcCHOHATBHON IEITEILHOCTH M OOBEKTHBHOE

0CO3HaHME PO (PU3NYECKUX KOMIIETEHLIUH B 3TOM

YMEHHE UCI0JIb30BATh JOCTUKEHUSI COBPEMEHHOHN (pU3NYeCcKOi OK 07 JIP 10

HayKU ¥ (PU3NUECKUX TEXHOJOTHH [yl MOBBILIEHUS] COOCTBEHHOTO

MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BHIOpaHHOU MpodeccuoHanbHOM

JESITEIIBHOCTH

YMEHHE CaMOCTOSTENbHO JOOBIBATH HOBBIE I ce€0s1 pu3nUecKue OK 07 JIP 10

3HaHUS, UCIOJIb3Ys ISl ATOTO IOCTYNHbIE HCTOYHUKH HHpOpMaLUU

YMEHUE BBICTPAUBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIICHUS B OK 02 JIP 13

KOMaHJIe 110 peHIeHNI0 O0IKX 3a7a4

YMEHHE YIPABIATH CBOEH NTO3HABATEIBHON IEATEIIBHOCTBIO, OK 02 JIP 14

IIPOBOAMTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaIbHOIO

pa3BUTHS

Kpowme Toro, B npouiecce n3ydeHus: AUCUMUILTUHBI (POPMUPYIOTCS CIEIYIOIINE KOMIIETEHIINH:

OK 02 OcymiecTBisTh MOUCK, aHAJIU3 U UHTEPIIPETaLnI0 HH(OpMALIUK, HEOOXOAUMOMN AJIst

BBITIOJIHCHUA 3a4a4 HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH

OK 06 ITposBisATS rpaXk1aHCKO-NATPUOTUYECKYIO MTO3HUIIMIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEYECKUX IEHHOCTEH.
OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpenbl, pecypcocoepexeHuto, 3 HeKTHBHO

JIEHCTBOBATh B I-IpC3BI:I‘-IElI\/'IHIJIX CUTyaluigax.

1 JUIHOCTHBIC PE3yJabTaThbl:

0€30MacHOCTH, B TOM YHCJIe IU(PPOBOH

Oco3Haromwmil cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHbI JIP 1
Oco3Haronuii NpUOPUTETHYIO LIEHHOCTh JINYHOCTHU YEJI0BEKA;

yBa)KaroIUi COOCTBEHHYIO U UY>KYIO YHUKAJIBHOCTD B Pa3IMYHbIX JIP 7
CUTYaIlUsX, BO BceX (OpMax M BUIAX JIEATEIbHOCTH.

3a0oTAImMiACS O 3alIUTe OKPYXKAIOIIEH cpeibl, COOCTBEHHOM U Uy>KOU JIP 10




CnocoOHBI MPU B3aMMOJICUCTBUH C IPYTUMHU JIIOJIEMH JIOCTUTATh
MIOCTABJICHHBIX LIEJIEeH, CTpeMAIINIcS K (YOPMUPOBAHHIO B CTPOUTEIHHOM

OTPACIU ¥ CUCTEME KIIIUIITHO-KOMMYHAJIBHOTO XO3SMCTBA JIMYHOCTHOTO JIP13
pocra Kak npodeccroHaia

CnocoOHBIHM CTaBUTH Mepe] COO0H IeMH IS peIIeHNsT BO3HUKAFOIIINX
po(ecCHOHANBHBIX 3a]1a4, TTOJONPATh CIIOCOOBI PEIICHUS U CPECTBA P14

Pa3BUTHS, B TOM YHCJIE C HCTIOJIB30BaHUEM MH(OPMAIIMOHHBIX
TEXHOJIOTHI;

1.5 MECTO YYEBHOM JUCIUILINHBI B YYEEHOM ILJIAHE

VYyeOnass aucruruinHa «®Dus3uka» SBISETCS y4eOHBIM MPEIMETOM IO BBIOOpPY W3
obOsi3arenpbHOM TpeaMmeTHo obOnact  «EctectBeHHbie Hayku» @PI'OC cpemHero obmiero
o0OpazoBaHusl.

B npodeccronanbabix 00pa3oBaTeNbHBIX OpraHU3aUsIX, PEaTU3yIONIINX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero ooumero oOpasoBanus B mnpezaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO o0miero oOpa3oBaHus, yueOHass aucuuiuiiHa «®Du3uMka» H3ydaeTcss B
obmeobpazoBarenbHoM 1ukie yueOnoro rwiana OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIETO
00pa30BaHus C MOJIYYEHHUEM CPEIHEro O0IIero 0Opa3oBaHus.

1.6 KOJIMYECTBO YACOB HA OCBOEHHUE IMPOI'PAMMBI TN CIUTIJINHBbI:

O6wem obpa3oBaTenbHOI Harpy3Kku 125 yacoB, B TOM 4HCIIE:
Bcero y4e0HBIX 3aHATHI BO B3aUMOJICHCTBUY C npernoaBateiieM 117 gac;
MPaKTUYECKUX 3aHITUH 36 yac
Koncynbranuu- 4 yaca
[TpomexyTouHas aTTecranus -4 yaca



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0beM yueOHOM TUCHUIJIMHBI U BHAbI Y4eOHOI padoThl

Buna yuyeo6Hoii padoThl Oovem uacoe
O0beM 00pa3oBaTe/IbHOI HATPY3KH 125
Bcero Y4eOHBbIX 3aHATHH BO B3aNMOAEeHCTBUH c 117

npenogaBaTejIeM

B TOM 4HUCJIC:

IMMPAKTHYCCKUC 3aHATHA -

J1a00paTOPHBIE 3aHATHUS 36
KOHTPOJIbHBIE paOOThI 8
Koncynpranumu 4

Hmoecosas ammecmayusl 6 qbopme IK3AMEHA




2.2. TemaTu4eckuil JIaH U copep:KaHue Y4eOHOH TMCHUNINHBI «DU3UKa»

HanmenoBanue
pa3aesioB U TeM

Copep:xanue yueOHOro MaTepuaJia, 1adopaTropHbie padoTbl

KoanuyecTBo
JacoB

Yposenn
OCBOEHHS

1

2

3

4

BBenenue

Pe3yabTaTnl 0ocBOeHMS:

IUIAHUPOBaHUE COOCTBEHHOM JESTENbHOCTH JJIs1 TOCTHKEHMS IIOCTABJICHHBIX Lieael PazBurue
CIIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATh CBOIO TOUKY 3PEHMS,
BOCIIPUHMMATh U aHAJIM3UPOBAaTh MHEHUS COOECEAHNUKOB, IPU3HABAs IIPaBoO APYroro 4ejIoBeKa Ha
WHOE MHEHHE.

YMeHue BbICKa3blBaTh TUIIOTE3bI U1 OObSICHEHUS HAOJII0IaEMbIX SIBJICHUM.

YMeHue npeuiaratb MOJEIH SIBIICHUM.

Conep:xkanue yueOHOro MaTepuajia

BBenenne

Ousuka — pyHgameHTaIbHAs HayKa o mpupoe. EcrecTBeHHOHAYYHBIN METO/] TO3HAHUS, €T0
BO3MOYKHOCTH Y T'PaHMILIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IIPOLIECCE TTO3HAHUS
npuposl. MonenupoBanue GU3NIECKUX SBICHHUN U MTPo1ieccoB. Poiik SkcriepuMenTa U TeOpHH B
IIPOLIECCE MIO3HAHUS IIPUPOJIBI.

®dusnueckas BenuuuHa. [lorpemnoctu usmepennii puznyeckux BenuyuH. Gruznyeckue 3aKoHbI.
I'panutip! npuMeHMMOCTH (przndeckux 3akoHOB. [loHsATHE 0 Pu3HUecKoil KapTUHE MHpa. 3HauUeHHE
¢u3uku npu ocBoeHuu crenuansHocreit CI10.

®opmupyemsie pedynbratel: OK 2, OK 6, OK 7, JIP 1, JIP 7, JIP 10, JIP 14

2

2

Pa3znen 1 Mexanuka

Tema 1.1
Kunemaruka

PesysabTaTsl 0CBOCHHS Y4eOHOM e TeJLHOCTH

IIpexmeTHbIe:

YMeTb- ONPEACIIATE KOOPAUHATHI IIPOMACHHOIO IIyTH, CKOPOCTH U YCKOPEHUS Tejla 110 yPaBHEHUAM
3aBUCUMOCTH KOOPAMHAT U IPOEKINN CKOPOCTH OT BPEMEHHU.

IIpoBOAUTH CPaBHUTEIIBHBIN AHATIN3 PABHOMEPHOI'O U PABHOIIEPEMEHHOIO JBUKCHUN.
[TpyBOIMTE pUMEPBI MOCTYNATEIBHOTO U BPAIIATEILHOTO JBUKEHUIN B TEXHUKE.

[TpuoGperats onbITa paboOTHI B TPYIIIE C BBIMOJIHEHUEM PA3IUUHBIX COLUATIBHBIX POJICH.
3HATb-TIPEJCTABIICHNE MEXAHUYECKOTO JIBHKEHUS TEJla YPABHEHUSIMH 3aBUCUMOCTH KOOPJIMHAT U
HpOEKLMEN CKOpoCTH OT BpeMeHU. [IpeacTaBnenne MeXaHn4eCcKoro IBH)KEHUS Tela rpaduKaMu
3aBHCHUMOCTH KOOPJIMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU

Meranpeamernbie:

MCTOJIb30BaHUE PA3IMYHBIX BUJIOB TO3HABATEIBHOMN NESITENbHOCTH JJIsl pEeHIeHUs] PU3NUIECKUX

10

11




3a]1a4, TPUMEHEHNE OCHOBHBIX METOJIOB TIO3HAHMSI (HAOJIOICHUS, ONTMCAHUS, H3MEPEHUS,
AKCIIEPUMEHTA) JIJIsl U3YUEHHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH IeHCTBUTEIBHOCTH;
®opmupyemsie pesyabtatel: OK 2, OK 6, OK 7, JIP 1, JIP 7, JIP 10, JIP 14
Coaep:kanue yueOHOro MaTepuajia

Mexanunueckoe apuxenue. [lepemenienue.

[Tyts. CkopocTh. PaBHOMEpPHOE IPSIMOIMHENHOE JIBUKEHUE.

VYckopenue. PaBHorniepeMeHHOE IPSIMOJIMHEMHOE JIBUKEHUE.

CBoboaHoe nageHue. [[Bmkenue tena, OpoIIeHHOTO MOJT YIJIOM K TOPH30HTY. PaBHOMEpHOE
JIBUKEHHE 110 OKPY>KHOCTH.

NN DNDN

Jlabopamopuasn paboma Nel «H3zmepenue yckopenust c60600H020 RAOEHUSL ¢ NOMOUBIO
MAMeMamuiecko20 MAasmHuKay

Tema 1.2
JIlnHamuka

Pe3ysbTaTsl 0cBOeHHSs1 y4eOHOI 1eITeJIbHOCTH

IIpenmerHbIe:

HOJIZKEH YMETb- YKAa3bIBaTh I'paHHUIbI IPUMCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX 3aKOHOB.

W3narath OCHOBHbIE MOJ0XKEHUS] COBPEMEHHON HayYHOM KapTUHBI MUDA.

‘Yka3zarh UCIIOJIb30BaHUS BUJ0B I[C(bOpMaHHfI. SICHO M TOYHO H3J1aratb CBOMU MBICJIH, JIOTHUYCCKHU
000CHOBBIBAaTh CBOIO TOUKY 3pPEHUSI, BOCOPUHUMATh U aHAJIM3UPOBATH MHEHHSI COOECETHUKOB,
IIPU3HABAs IPABO JPYTOro YesioBEKa Ha UHOE MHEHUE.

Hcnonbs3oBats MHTEpHET [U14 IOMCKa HHPOPMAIMK

JAOJIZKeH 3HATh - CUIIbI IIPH 00paboTKe MeTaiuia. ['paHuIibl MPUMEHUMOCTH 3aKOHOB, U3MEPEHUS
¢usnueckux BeMuMH. [IpruMepbl BAMSAHUS OTKPBITHI B (PM3HUKE Ha ITPOTPECC B TEXHUKE U
TEXHOJIOTUH NPOU3BOCTBA.

Meranpeamernbie:

HCIIOJIB30BAHUEC OCHOBHBIX MHTCIVICKTYAaJIbHBIX onepaunﬁ: IIOCTaHOBKM 3aJ1a4H, q)OpMYJ'II/IPOBaHI/IH
TUIIOTE3, CPAaBHEHUS, 0000IIEHNs, CUCTEMaTH3alluH, BBISBICHUS IPUYMHHO-CIIE/ICTBEHHBIX CBS3€H,
IIOHUCKAa aHaJIOI'OB, (1)OpMYJ'II/IpOBaHI/I$I BBIBOJOB IJIA U3YUCHHA PA3JINYHBIX CTOPOH (1)I/ISI/IIICCKI/IX
00BEKTOB, SIBICHUN U MPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh CTAJIKUBAThCS B
npodeccuoHanbHOU cdepe;

Copaep:xkanue yueOHOro MaTepuasia

1. OcHoBHas 3a1aya TuHAMUKA. 3aKkoHbI Mexanuku Hetotona. [1epseriit 3akon HeroTona. Cuna.
Macca. Umnynbce. Bropoit 3akon Herorona. OCHOBHOM 3aKOH KJIACCMUECKOM AMHAMUKH. TpeTuii
3akoH HproTOHA.

2.3aKk0H BceMUpPHOTO TAroTeHus. [ paBuranmonnoe nomue. Cuia Tsoxectu. Bec. CriocoOsr
n3MepeHust Mmacchl Tesl. CHiibl B MEXaHHUKE.

Jlabopamopuasn paboma Ne2 « Onpedenenue k03¢ uyuenma mperus CKOIbHCEHUA»

N

Tema 1.3

Pe3yabTaTbl 0CBOCHUSI YUCOHOM 1eSITEIbHOCTH:

12




3aKoHbI COXpaHeHHs B
MeXaHUKe

IIpexmeTHbIE:
YMETh- NTPUMCHATDL 3aKOHBI COXPAaHCHUA UMITYJIbCA AJISI BBIYUCIICHHA U3MEHCHUN CKOpOCTCfI TEJI
IIPU UX B3aUMOJICHCTBUAX. BHIUMCIATH paboTy CHII M U3SMEHEHUS! KWHETUYECKOM SHEPTHH Tela.
Boruncinare noTeHIuanbHy0 SHEPruto Tenn. OnpenensaTs NOTEHIIMATbHYIO SHEPTUIO YIIPYTO
ne(pOpPMHUPOBAHHOTO TeJIa M0 U3BECTHOM JeopMalvy U KECTKOCTH Tela.

3HATh- IPUMEHEHHE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHH MPHU pacUeTax pe3yIbTaToB
B3aMMO/JICHCTBUI TeJl TPABUTAIMOHHBIMU CUJIAMH U CHJIAMH YIIPYTOCTH.
VYkazanue 1 paHul IPUMCHUMOCTH 3aKOHOB MCXAaHHUKH. Ykazanue y‘-Ie6HLIX JUCHUIINH, ITPU
M3YyYEHUH KOTOPBIX UCHOJIB3YIOTCA 3aKOHBI COXPAaHEHHUS.
MeranpeamerHbie:
YMEHHE HCIIONIb30BaTh Pa3IMYHbIe MICTOUYHHUKY JUTS TONy4YeHHsl (pu3ndeckor HHPOpMaluy,
OIICHUBATh €€ JJOCTOBEPHOCTh
Copaep:xkanue yueOHOro MaTepuajia

HNmmyabe Tesna. 3aKk0H COXpaHEHUs peakTUBHOE JiBHkeHHe. Pabota u MomHOCTh. MexaHnveckas
SHEPIUs U €€ BUAbL. 3aKOH COXPAaHEHHs DHEPTUU. 3aKOH B3aUMOCBSI3M MacChl U SHEPIUH

Jlabopamopnasa paboma Ne 3 «Onpeoenenue KII/[ naknonnou niockocmuy

Tema 1.4
Mexannueckue
KO0JIC0AHMSA U BOJIHBI

Pe3yabTaThl 0CBOCHHs YU4eOHOI 1esiTeIbHOCTH

IIpexmerHbIe:

J0JI7KeH YMeTb - CCIIE0BaTh 3aBUCUMOCTb Mepuo/ia KojieOaH!i MaTeMaTH4ecKoro MassiTHUKA OT
€ro JUIMHBI, Macchl ¥ aMIUIUTYbI Kojebanuil. MiccrienoBaTh 3aBUCHMOCTD IIeproJia KojaeOaHuit
rpy3a Ha IPYy>KUHE OT €0 MACChI M JKECTKOCTH NPY>KUHBI. BBIUucsITh neproa koneOaHui
MaTeMaTHYeCKOr0 MasiTHUKA 110 U3BECTHOMY 3HAUEHUIO €T0 JJIMHBL. BeruncnsaTs nepuoa
KoJieOaHMi Tpy3a Ha MPYXKHUHE 110 U3BECTHBIM 3HAUEHUSM €r0 MACChl M KECTKOCTH MPY>KUHBI.
BripabarbiBaTh HaBBIKM BOCIIPUHUMATh, AHATU3UPOBATH, IEpepadaThIBaTh U MPEIbIBIATH
UH(QOPMAIIMIO B COOTBETCTBUHM C ITOCTABICHHBIMHU 33/1a4aMH.

JAOJIZKeH 3HATh - IPUMEpPHI aBTOKOJIEOATEIbHBIX MEXaHMUECKUX CUCTEM, KIIaCCU(PHUKAIINH
koseOanuit. O6IacTu NMPUMEHEHUS YJIbTPa3ByKa U MEPCHEKTUBbI €r0 UCIOIb30BaHUs B Pa3IMUHbIX
001acTsX HAyKH, TEXHUKH, B MeauluHe. CyTh SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C BO3JIEH-
CTBHEM 3BYKOBBIX BOJIH Ha OpraHU3M YeJIOBEKa.

MeranpeamerHbie:

yYMEHHE aHAJIM3UPOBATh U NMPEACTABIATh HH(POPMALIMIO B PA3ITUYHBIX BUIAX

Conep:xanue yuyeOHOro MaTepuajia

Mexannueckue kojaedanus. KonedarenbHoe aBrkeHue. ['apMoHnUecKkue KonebaHusl.
CBoboanble MexaHndeckue konedanus. JInHeliHple MexaHu4ecKkue KojeOaTelIbHbIe CUCTEMBI.
[TpeBparienue sHepruy Npu KosiedarebHOM JIBIKeHHH. CBOOOAHBIE 3aTyXalOIINe MEXaHUUECKHe
KosiebaHus. BeIHyXIeHHbIe MeXaHn4YecKHe KoJeOanus
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Jlabopamopnasa paboma Ne 4 «3yuenune 3aBUCUMOCTH TIepHOa KOJICOAHUI HUTSHOTO (TN
MPYXKUHHOT0) MasiTHUKA OT JUIMHBI HUTU U MacChl Tpy3a»

Pasnen 2 MogiekyasipHasi pu3nka u TepMOAMHAMMKA

Tema 2.1

OcHOBBI
MOJIEKYJISIPHO —
KHHETHYECKOI TeOpuu

Pe3yabTaThl 0CBOEHUS YUEOHOI 1eSITeIbHOCTH:

IIpexmeTHbIE:

J0JI2KEH YMETb - BBIIIOJIHITH SKCIIEPUMEHTBHI, CITY>KalUe JIJIs1 000CHOBAHUS MOJICKYJISIPHO-
kuHeTn4deckoi Teopun (MKT). Pemarp 3aiaun ¢ mpuMeHEHHEM OCHOBHOT'O YpaBHEHUS
MOJICKYJISIPHO-KUHETHUECKON TEOPUH Ta3o0B.

OnpenensiTh MapaMeTphl BEIIECTBA B Ta3000pa3HOM COCTOSHUM HA OCHOBAaHUU YPaBHEHUS
COCTOSIHUS MJICAJIBHOTO Ta3a.

J0JIZKeH 3HATh - ONpe/IeJieHHe TapaMeTPOB BEIIECTBA B ra3000pa3HOM COCTOSIHUU

U IPOUCXOSIUX ITpoueccoB 1o rpadukam 3asucumoctd p (T), V (T), p (V).
OkcnepumenTansHoe uccnenoBanue 3asucumoctu p (T), V (T), p (V). [Ipencrasnenue B Buze
rpauKOB H30XOPHOT0, H300apHOTO M U30TEPMHUUECKOT0 MPOIECCOB. Brruncienue cpennei
KUHETHYECKOW YHEPTUU TEIJIOBOTO JBMYKEHUSI MOJIEKYJT 10 U3BECTHOM TEMIIepaType BEIeCTBa.
BrickasbiBanue TUTIOTE3 11 OOBSICHEHUS HAOI0JaeMbIX SBJICHUN. YKa3aHUE TPAHUIL
MIPUMEHUMOCTH MOJIENHU «HealbHbIN ra3» u 3akoHoB MKT

MeranpeameTrHbie:

MCITOJIb30BaHUE PA3TMYHBIX BUJIOB MTO3HABATENBHOM NESITEIbHOCTH AJISl PEHIeHUs (PU3UIECKUX
3a/1a4, MPUMEHEHHE OCHOBHBIX METO/IOB TTO3HAHUS (HAOJIOICHUS, OTIMCAHUS, U3MEPECHHUS,
HKCIIEPUMEHTA) [T U3YUEHUS Pa3IMYHBIX CTOPOH OKPY’KaIOIIeH JeliCTBUTEILHOCTH
®dopmupyemsie pezynbratel: OK 2, OK 6, OK 7, JIP 1, JIP 7, JIP 10, JIP 14

Coaep:xkanue yueOHOro MaTepuajia

12

1.0cHOBHBIE MOJIOKEHUS MOJIERYJISIPHO — KHHETHYeCKOH TE€OPHUH U UX OIIBITHOC 000CHOBaHHE.

Cunbl 1 3HEprus MEKMOJIEKYJIIPHOTO B3auMoAeHcTBUA. CKOPOCTH IBUKEHUS MOJIEKYI U UX
u3Mepenue. Macca u pazmepsl Mmosiekyil. OnbiTsl [ITepHa u Ileppena. KonnuecTBo BemiecTsa.
Mous. [locTrostHHass ABoraapo.

2.Mneannublii ra3. Jlasienne ra3a. [lonsitne Bakyyma. OCHOBHOE YpaBHEHUE MOJICKYIISIPHO —
KWHETUYECKOW TEOPUHU MICAIBHOIO ra3a. Y paBHEHUE COCTOSIHUA UAEAIbHOIO rasa.
3.M3onpounecchbl U uX rpaduku

Jabopamopnasa paboma Ne 5 «lIposepka nonoxcernuii MKT»
Jlabopamopnasa paboma Ne 6 «H3yuenue 00HO20 U3 2A308b1X 3AKOHOB)

N

Tema 2.2.
OCHOBBI
TEePMOTAUHAMHKH

PesysabTaTsl 0cBOCHHS Y4eOHOM eI TEJLHOCTH
IIpexmeTHbIE:
JOJI2KeH YMETh - U3MEPATh KOJIMYECTBA TEILIOTHI B IIpOLeccax Teruonepenadyu. Paccunrars
KOJINYECTBA TEIIOThI, HEOOXOMMOTO0 JUIsl OCYIIECTBICHHUS 3aJaHHOTO IpoIiecca C

14




Teruionepenavyeid. PaccuuteiBaTh M3MEHEHHsI BHYTPEHHEN SHEPTUU T, paOOThI U MEpelaHHOTO
KOJINYECTBA TETUIOTHI C HCIIOJIB30BAHKUEM TIEPBOTO 3aKOHA TEPMOJAUHAMUKH. PaccunTarh padory,
COBEPIIIEHHOM ra3oM, o rpaduky 3aBucumoctu p (V).

Beruncnste paboTy ra3a, COBEpIICHHYIO ITPU U3MEHEHHH COCTOSIHUS TI0 3aMKHYTOMY ITHKITY.
Beruucnares KITJI mpu coBepiieHun ra3oM paboThl B IPOIecCcaX M3MEHEHHSI COCTOSIHUS TI0
3aMKHYTOMY ITUKITY.

YMeTb BECTH AUAJIOT, BBICIYIINBATh MHEHHE OMIIOHEHTA, YYaCTBOBAThH B IUCKYCCUU, OTKPBITO
BBIPA)KaTh M OTCTAUBATh CBOKO TOUKY 3PCHHUSI.

JAOJIZKeH 3HATh - IPUHLUI ICHCTBUS TEIUIOBBIX MallIUH. Poib u3uku B co3naHuu 1
COBEPIIICEHCTBOBAHUM TEIUIOBBIX JBUTaTeNNel. CyTh 3KOIOTHYECKUX TPOOIeM, 00YCIIOBICHHBIX
paboTOil TEIUIOBBIX BUTATENEH U MIPEIOKEHUE ITYTH UX pelieHusl. [ paHuIibl TPUMEHUMOCTH
3aKOHOB T€PMOJIMHAMUKH.

MeTanpeaMeTHbie:

YMEHHUE IMyOJIUYHO MPEICTABIISATEH PE3YJIbTaThl COOCTBEHHOTO MCCIICIOBAHMUS, BECTH JIUCKYCCHH,
JOCTYITHO U TAPMOHHYHO COYETas coJepxanue u (popMsbl rpecTaBisgeMoil nHpopMaluu
Conep:xkanue yueOHOTo MaTepuajia

1.VI3meHeHre BHYTPEHHEH SHEpruu ra3a B mpoliecce Terioo0MeHa U COBEpIIaeMOi paboThl.
[TepBoe Havano repmonuHaMuku. PaboTta rasa npu n300apHOM HU3MEHEHUH €ro 00beMa.

2. [loHsATHE O BTOPOM Hayase TepMouHaMuKu. [TpuHIMII 1eficTBUS TEMI0BOM MallIUHBEI.

3. KI1JI Terutoro neuratelis. Poib TETUTOBBIX IBUTATEIICH B HAPOIHOM XO3SHCTBE U OXpaHa
IPUPOIBI.

N

Tema2. 3. ArperaTHbie
COCTOSIHUSA BEIECTBA
U ¢a3oBbIe epexoabl

Pe3ysabTaTbl 0cBOeHHSs Y4eOHOI 1eITeJIbHOCTH

Ilpeamernsbie:

JOJIKEH YMETh - U3MEPSTH BIAXKHOCTh BO3yXa. PacCUMTBIBATH KOJIMYECTBO TEILIOTHI,
HEOOXO0MMOTO /ISl OCYILIECTBIIEHUS MTpoliecca Mepexo/ia BELIeCTBa U3 OJHOTO arperaTHoro
COCTOSIHUS B JIpyroe. DKCIepUMEHTAIbHO UCCIIEI0BATh TEIIOBbIE CBOMCTB BemiecTBa. [IpuBoauTth
HpUMepB! KalWUISIPHBIX SBJIEHUH B ObITY, IPUPOJIE, TEXHUKE.

JA0JIZKeH 3HATh - IPUMEHEHHE (PM3NYECKUX MOHSATHH U 3aKOHOB B Y4UeOHOM MaTepuaie
npodeccHoHaIBHOTO XapaKkTepa.

MeranpeamerHbie:

YMEHHE UCTIONIb30BaTh Pa3InyHble HICTOYHUKH JUTS OTydeHHs (u3ndeckoit nHpopmanuy,
OLICHUBATb €€ IOCTOBEPHOCTH;

yMEHHE aHAJIM3UPOBATh U NMPEJICTABIATh MH(OPMALIMIO B Pa3IMUHBIX BUAAX;

Conepaxanue y4e0HOro MaTepuaJia
1. IlousiTue dassl BeniectBa. Hackiennslii map u ero cBoiictsa. Bzaumoaelictsue armocgepst 1
rusipocdepsl. Bnaxxnocts Bo3nyxa. Touka pocsl. [IpuGopsl 1uis onipeieieHus BIaKHOCTH BO3AyXa.
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Kunenue. 3aBucumMocTh TeMnepaTypbl KUlIeHHus oT AaBieHus. Kputrndyeckoe cocTosiHIE BEIeCTBa.
XapakTeprcTUKa )KUKOTO COCTOSIHUS BelIecTBa. Kpucrammmaeckoe 1 aMoppHOE COCTOSTHHS
BeniectBa. Jledopmartus TBEpabIX Ten. 3akoH [ 'yka.

Jlabopamopuasn paboma Ne 7. « HUzmepenue kodppuyuenma nosepxHOCmMHO20 HAMANCEHUS
HCUOKOCUY

Jlabopamopnasa paboma Ne 8. «H3mepenue omHocumenbHOU 81AHCHOCHU 8030YXA»
Jlabopamopnasa paboma Ne 9. «Onpeodenenue Mmooy ynpyeocmu pe3uHly

Pasnea 3. DuekTpoannamuka.

Tema3.1
DJIeKTpr4ecKoe noje
3aKkoHBI MOCTOSTHHOTO
TOKa.

Pe3ysbTaThl 0CBOEHUSA Y4eOHOI 1eATEIbHOCTH

IIpexmerHbIie:

JOJI2KEH YMETh - BBIUYUCIISTH CUJIbl B3AUMOACHCTBHS TOUEUHBIX JIEKTPUUECKUX 3apPSAI0B.
Boruncnare HanpssKeHHOCTD AIEKTPUYECKOTO OISt OJJTHOTO U HECKOJIBKUX TOUEYHBIX
AJICKTPUYECKUX 3aPSAI0B. BEIUUCIATH MOTEHIIUAT 3JIEKTPUUECKOTO MOJIsi OTHOTO U HECKOJIBKUX
TOYCYHBIX JIEKTPUUECKUX 3apsiioB. [[poBOIUTE CPAaBHUTEIBHBIN aHAIN3 TPABUTAIIMIOHHOTO U 3JICK-
TPOCTATUYECKOTO MOJIeH

JA0JI2KEH 3HATH - YCTPOMCTBO KOHICHCATOPA, XapaKTEPUCTUKY. Pa3HOCTh MOTEHIIUATIOB, JHEPTHIO
3JIEKTPUYECKOTO TOJISI 3apsHKEHHOr0 KOHAeHcaTopa. [lnaH cxeMbl 1eMCTBUI SKCIIEPUMEHTAIILHOTO
OTIpEICNICHUS IIEKTPOEMKOCTH KOHIACHCATOPA U IUAJICKTPUUECKOM MPOHUIIAEMOCTH BEILIECTBA.
[IpoBeneHue CpaBHUTENBHOIO aHAIN3a TPABUTALIMOHHOTO U JIEKTPOCTATUYECKOTO MOJIeH
MeranpeameTrHbie:

WCTOJIb30BaHUE PA3TMYHBIX BUJIOB TO3HABATENBHOM NESITEIBHOCTH AJISl PEIICHUs (PU3UIECKUX
3a/1a4, MPUMEHEHHE OCHOBHBIX METOJ/IOB TTO3HAHUS: H3MEPEHUS, IKCIIEPUMEHTA JJIs1 U3YUCHUS
Pa3IMYHBIX CTOPOH OKPY’KAIOLIEH 1eHCTBUTEIBHOCTH

®dopmupyemsie pesynbratel: OK 2, OK 6, OK 7, JIP 1, JIP 7, JIP 10, JIP 14

Coaep:xkanue yueOHOro MaTepuajia

1.ITonsiTHE 00 3JIEKTPOMATHUTHOM I10JI€ ¥ €r0 YACTHBIX NMPOsIBJIEHUAX. MaTrepuaabHOCTb
AJIEKTPOMAarHUTHOTO MOJIsL. SIBJIEHUE 3JIEKTPU3aLUU Tell. DNEKTPUUECKUH 3apsil. 3aKOH COXPaHEHHUS
3apsana. BzaumoaeicTBue ToueUHbIX 3apsA10B. 3akoH KyioHa. DnekTpruyeckoe moiie.
Harps:k€HHOCTB U HalIpsiKEHUE.

2. du3nyecKkre OCHOBBI TPOBOIUMOCTH METAIIOB. [I0CTOSHHBIN 3JIEKTPHYCCKUI TOK, €ro
XapaKTEPUCTHKH. Y CIIOBHSI, HEOOXOIUMBIE /ISl BOSHUKHOBEHHSI TOKA.

3. DnekTpoaBrKyIIas cuiia. 3akoH OMa JyIs ydacTKa e WiTH JUTS 3aMKHYTOH IIeTTH.
[TapannensHo€e M MOCIIEN0BAaTEIEHOE COEAMHEHUE IPOBOHUKOB.

4.ConpoTHBIIEHHE KaK AJIEKTPUUECKas XapaKTePUCTUKA PE3UCTOPa. 3aBUCUMOCTh COMPOTHUBIICHUS
pE3UCTOpa OT TEMIIEPATYPHI.

5.IlonsTHE 0 cBepXIpoBOAMMOCTH. PaboTa 1 MOIITHOCTH MOCTOSTHHOTO TOKA. 3aKoH JI>Koyist —
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Jlenna.

Jaboopamopnasa pavoma NelO «Onpedenenue 3/[C u 6nympenne2o conpomuienus UCMOYHUKA
MOKa»

Jabopamopnas paboma Nel 1. «lIposepka 3akOH08 NApAIENbHO2O U NOCIE008AMENLHOO
COeOUHeHUs»

Jlabopamopnasa paboma Nel2. « Onpedenenue yoeibH020 CONPOMUBNEHUS NPOBOOHUKAY

Tema3.2
DJIeKTPUYEeCKHii TOK B
Pa3IMYHBIX Cpeaax.

Pe3ysbTaThl 0CBOEHUSA Y4eOHOI 1eATEIbHOCTH

IIpexmerHbIe:

J0JI2KeH YMETh - CHATh BOJIBTAMIIEPHYIO XapaKTEPUCTUKY Auoa. [I[poBOaUTE CpaBHUTENBHBIN
aQHAJIU3 MOTYITPOBOAHUKOBBIX IUOAOB U TPUOJIOB.

Hcnonb3oBats MHTEpHET A7 oMcKa HH(GOPMAIHH O IEPCIIEKTUBAX PA3BUTUSA
MOJIYIIPOBOIHUKOBOM TEXHUKH. Y CTAHABIMBATH IPUUNHHO-CJICICTBEHHBIX CBS3H.

PaccunTthiBaTh 10 3aKOHAM 3JIEKTPOJIN3A.

JAO0JI2KEH 3HATH - IPUMEPHI MPAKTUUECKOTO IPUMEHEHUS U3YYCHHBIX MOITYITPOBOHUKOBBIX
JIMOJI0B U TpaH3UCTOPOB. [IpuMepbl NpakTHYECKOro NPUMEHEHUS TaJIbBAHUKH, T'aJIbBAHOIIACTUKH,
AIIEKTPOJIN3A.

MeTanpeaMeTHbie:

WCTIOJIh30BaHUE OCHOBHBIX MHTEIUICKTYAIBHBIX OIEPALMi: IIOCTAHOBKH 3a/1a4H, (hOPMYTHPOBAHUS
TUIIOTE3, CPaBHEHUS, 0000IIeHNs, CHCTEMATHU3AlINH, BBISIBICHUS PUYUHHO-CIIECTBEHHBIX CBSI3CH,
MIOKICKA aHAJIOTOB, (POPMYIUPOBAHUS BEIBOJIOB JIJISl M3YUEHHUS PA3IMUHBIX CTOPOH (PU3HUUECKUX
00BEKTOB, SIBIICHUH U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIKHBATHCS B
npodeccuoHaIbHOM chepe

Coaep:xkanue yueOHOro MaTepuajia

1.OnexkTpuueckuii TOK B MeTajljIaX. OCHOBHBIE TIOJIOKEHUSI AJIEKTPOHHON TEOPUU TIPOBOJUMOCTH
MeTauIoB. 3akoHbl OMa u [[xoysst — JIeHna ¢ Touku 3peHus 21eKTpoHHOU Teopun. KoHTakTHas
pa3HOCTh MOTEHIIMANIOB U padoTa BeIXoa. TepMO3IEKTPUUECTBO U €T0 MPUMEHEHHE.

2. DNEeKTPUUYECKHH TOK B AJIEKTpoSIUTax. 3akoHbl Dapajes 11 aekTposnza. HecaMocTosTenbHbIHM
Y CaMOCTOSITENBHBIN pa3psabl. [loHsATHE MIa3MBl. DIEKTPUYECKUI TOK B BAKYyyME.
3.21eKTpudecKuil TOK B OIYNPOBOAHUKAX. Busl momynpoBogHUKOB. COOCTBEHHAs U IPUMECHAst
IIPOBOAMMOCTH TTOJIYIPOBOAHUKOB. P-N mepexos. DiekTpornpoBOIMMOCTb ITOIYIIPOBOJIHHUKOB B
3aBUCUMOCTH OT TEMIIEPATYPBI U OCBEILICHHOCTH.

Tema3.3
MaraurTHoe 1moJjie

Pe3yabTaTbl 0CBOCHUs YUeOHOM 1esITEIbHOCTH

IIpeamerHbie:

JOJIKEH YMETh - BBIUMCIIATE CHIIBL, IEWCTBYIOIIME HA MPOBOJHUK C TOKOM B MarHUTHOM II0JIE.
BorunciaTe cuiibl, JIEHCTBYIOIIMX HA DJIEKTPUYECKUN 3apsi, IBUKYIIUNCS B MATHUTHOM IIOJIE.
Bbruncnares sHepruto MarHuTHOro nosist. OOBSCHITH POJIb MAarHUTHOTO OIS 3eMJIU B KU3HU
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pacTeHMA, )KUBOTHBIX 1 YEJIOBEKA.

[TpuBOIUTE MpUMEPHI TPAKTUUECKOTO MPUMEHEHHUS U3YUCHHBIX SBJICHUHN, 3aKOHOB, TPUOOPOB,
YCTPOMCTB.

J0JI2KeH 3HATH - CPABHUTEIBHBINA aHAJIN3 CBOMCTB 3JIEKTPOCTATUYECKOTO, MATHUTHOTO U
BHUXPEBOT0 AJIEKTpUUeCcKuX nosield. OObsICHEHUE Ha MPUMEPE MATHUTHBIX SBJICHUH, IOYEMY
(GU3MKY MOKHO pacCMaTpHUBATh KaK METAIUCIUTUTHHY

MeTranpeamMeTHble:

YMEHHUE HCIIOJIb30BaTh Pa3IMYHbIE HCTOUYHHUKY JUTSI TONTydeHHsl (PU3ndecKoi HHPOpMaIny,
OIICHMBATH €€ JIOCTOBEPHOCTb;

YMEHHE aHAJM3UPOBATh U MPEJICTABIIATH HHYOPMAIIUIO B PA3TIMYHBIX BH]T

Coaep:xkanue yueOHOro MaTepuajia
1.0TKpBITHC MarHUTHOTO 110JI4. I[10CTOSHHBIE MATHUTEI 1 MAarHUTHOE I10JI€ 3eMiii. MarauTHas

HWHAYKLIUA. MarxauTtHas ocTosiHHas. MarauTHas IMPOHHULACMOCTDb CPCIBI. BSaHMOHCﬁCTBHC TOKOB.

JleiicTBrE MAarHUTHOTO TIOJIsL HA MPOBOJIHMK C TOKOM. 3aKOH AMIiepa.

2. MarautHslii ToTok. JleiicTBue MarHUTHOTO TOJIS HA ABXKYIMiics 3apsia. Cuna Jlopenna.
Onpenenenue yaenbHoro 3apsaa. Maraurocdepa 3emnu. Paguanronssle nosica 3eMiu.
MarsuTHbIE CBOMCTBA BEILECTBA.

3. Pemenue 3amau

Tema 3.4
DJIEeKTPOMArHUTHASA
HHIYKIHSA

PesysabTaTnl 0CBOCHHS Y4eOHOM e TEJLHOCTH
IIpexmeTHbIe:
JOJI2KEH YMETh - U3MEPATh NHIYKIUIO MarHUTHOT'O MOJIS.
[TprBOANTE MpUMEPHI TPAKTUYECKOTO IPUMEHEHNS N3YUEHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB,
YCTPOWCTB.
JOJIKeH 3HATh - CPABHUTEIBHBIN aHAJIN3 CBOMCTB 3JIEKTPOCTaTUYECKOT0, MATHUTHOTO U
BUXPEBOT0 AIEKTpUUECKUX mosieil. OObsiICHEHNEe Ha IPUMEpE MarHUTHBIX SIBJICHUM, ouemMy
($U3MKy MO’KHO pacCMaTpUBATh KaK METAIUCLUIUIUHY
Meranpeamernbie:
YMEHHE UCTI0NIb30BaTh Pa3IMyHble HICTOUYHUKY JUISl TOTydeHHsl (pru3nyeckoi HHPopManuu,
OLICHMBATH €€ JOCTOBEPHOCTb;
YMEHHE aHAIU3UPOBATh U MPEICTABIATh HHPOPMALIMIO B Pa3IMUHBIX BH/]T
Coaep:xkanue yueOHOro MaTepuajia

1. SIBneHue 37eKTPOMArHUTHON MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON HHIAYKIIMH.

2. Camomnpaykimsi. 3JIC camonHyKunuu. MHIyKTUBHOCTh. DHEPrusi MArHUTHOT'O TIOJIS.

N

Jlabopamopnasa paboma Ne 13 «H3yuenue s61enust 21eKmMpoMacHUMHOU UHOYKYULLY.

Tema 3.5
JJIeKTPOMATHUTHbIE

PesysabTaThl 0cBOCHHSI y4eOHOI 1€ TeJIbHOCTH
IIpenmerHsble:
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KO0J1I€0AaHNS U BOJIHBI

JI0JI7KeH YMeTb - Ha0II0AaTh OCHMLIOTPAaMMY TapMOHHUYECKHX KOJIEOaHUH CHITBI TOKA B LETIH. .
[TpoBoANTH aHATIOTHH MEXAY (PU3NIECKUMH BEIMUMHAMHU, XapaKTEPU3YIOIIMMU MEXaHHUECKYIO U
AJIEKTPOMArHUTHYIO KosieOaTelibHbIe CUCTeMbl. OOBSCHSITh PUHIIUT CHCTBHS DJICKTPOIBUTATEIIS.
O6I>SICHSITB IMPUHIHAIL Z[GI>'ICTBH5I reHeparopa JICKTPUICCKOTO TOKA U SJICKTPOU3SMEPUTCIIBHBIX
npu6opoB. [IpHBOAUTE MPUMEPHI IPAKTHUECKOTO MPUMEHEHUS U3YUSHHBIX SIBJICHUH, 3aKOHOB,
npudOpPOB, YCTPOHCTB.

Hcnonp3oBath MHTEpHET [T IOMCKA HHPOPMAIMK O COBPEMEHHBIX CIIOCO0ax mepeaadn
AIICKTPOIHEPTUH

J0JI’KeH 3HATh - IIPUHIUI JCHCTBHS DJICKTPOBUrATENs. TeHEpaTopa MIEKTPUISCKOTO TOKA U
AIIEKTPOU3MEPUTENLHBIX TPUOOPOB, TpaHChOpMATOPA.

MeTanpeaMeTHbie:

YMEHHE F€HEPUPOBATh UEH U ONIPEICIIATh CPEICTBA, HEOOXOAUMBIE /IJISl X Peasn3alllii;

YMEHHE UCIIOJIb30BATh PA3JIMYHbIC HCTOYHUKH JUTS TIOTydeHust (PU3nIecKor nHpopMauy,
OLICHUBATH €€ IOCTOBEPHOCTH;

YMEHHE aHAJIM3UPOBATh U MPEJICTABISATh HMHPOPMAIUIO B PA3JIMYHBIX BUJIAX.

10

Conep:xkanue yueOHOro MaTepuajia

1.CBo0oaHbBIE 3JIECKTPOMATHUTHBIE KoJIeOaHusi B KOHTYpe. [IpeBpaienue suepruu B
kosiebarenbHOM KoHType. @opmyiia Tomcona. CoOcTBeHHAs 4acTOTa KOJICOAHHI B KOHTYPE.

2. 3aTyxaoiue djieKTpruyecKue Koaedanus. ABTokonedanus. ['eHeparop He3aTyXaroIuX
Kosie0aHui (Ha TpaH3UCTOPE). BBIHYKJICHHBIE dJIEKTpUUecKre KoeOanus. [lepeMeHHbIi TOK U ero
nony4yenue. [IpeodpazoBanue nepemeHHoro Toka. Tpanchopmatop. Ilepenaua u pacnpeneneHue
AIIEKTPOIHEPTUH.

3.21eKTpOMArHUTHOE T0JIe 1 €r0 PAaCIpPOCTPAHEHUE B BUJIE AIEKTPOMATHUTHBIX BOJH (110
Makxkcsemny). OTKpBITBINA KOJIeOATENBHBIA KOHTYP KaK HCTOYHHK JJICKTPOMATHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMATHUTHBIX BOJIH. DHEPTHUs DJIEKTPOMArHUTHOTO TOJIs (BOJIHBI).

Du3nudecKre OCHOBBI PaIMOCBSI3H.

Jlabopamopnas paboma Ne 14 « Coopka 0emeKxmopro20 paouonpuémHuxay.
Jlabopamopnasa paboma Ne 15 «3meperue unOyKmueHOCMU KAMyuKuy.

N

Paznen 4
BosHoBasi onTtHKa

Pe3ysabTaTsl 0cBOCHHSsI y4eOHOI eI TeJIbHOCTH

IIpexmeTHbIE:

JOJI2KeH YMEThb - OIIPEIEIATh CIIEKTPaIbHbIE TPAHULBI YYBCTBUTEIBHOCTH YEJI0BEUECKOIO IJ1a3a.
YMeTb CTpouTh N300pa’keHus IPeIMETOB, 1aBaeMble JIMH3aMU. PaccunThIBaTh pacCTOSHUS OT
JIMH3BI JI0 M300pa’keHus ipeiMeTa. PaccunThIBaTh ONTHYECKYIO CHITY JIMH3BL. M3MepsTh pokycHOe
paccTosiHus JTMH3BL. [ [pUBOIUTE MpHUMeEpPHI OSABIIEHNS B IPUPOJIE U MCIIOIB30BAaHUS B TEXHUKE
SBJICHUIN HTEepPEepEeHINH, TUPPAKIIIH, TTOJIIPU3ALIIH U TUCTIEPCUH CBETA.

JOJIKeH 3HATh - IPUMEHEHUE HA ITPAKTUKE 3aKOHOB OTPAKEHNUS Y IIPEJIOMIIEHUS CBETA ITPU

10
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pewieHny 3afa4d. VHTepdepeHuio 3JeKTPOMarHUTHBIX BOJIH. SIBeHue audpakiuumn

SJICKTPOMAruuTHBIX BOJIH, IMOJIAPHU3AIUIO 3JICKTPOMArHUTHBIX BOJIH. I/I3M€peHI/Ie JJIMHBI CBETOBOM

BOJIHBI 110 pe3yJIbTaTaM HaOJIIOACHUS SBJICHUS HHTEpDEpEHITHH.

MeranpeamerHbie:

YMEHHE ITyOJUYHO TIPEICTABIISTh PE3YJIbTaThl COOCTBEHHOTO MCCIIEA0BAaHMUS, BECTH TUCKYCCHH,
JOCTYITHO Y TAPMOHHUYHO COYETask COJepKaHue M (POPMBI MpeICTaBIsIeMOi HHPOPMAIINH;
dopmupyemeie pesyabratbl: OK 2, OK 6, OK 7, JIP 1, JIP 7, JIP 10, JIP 14

Conep:xanue y4yeOHOro MaTepuasa

1. DnexkTpomarauTHas npupoa cBeta. [ToHsTHE CBETOBBIX Tydeit. CKOpOCTh CBETa. 3aKOHBI
OTpaXKeHMsI U IIpesioMIIeHUs cBeTa. DU3nuecKkuii CMBICI ITOKa3aTests npestomieHus. 1lomxoe
OTpakKeHHE CBETA

2. KorepenTHOCTH 1 MOHOXpOMHOCTB. IHTEp(hepeHus cBeTa, ee MposiBICHHE B IPUPOAE U
npuMeHeHue B TexHuke. Judpakuus ceera. udpakiys Ha eI B apauiebHbIX JIydax U
T(pakMOHHOM pemreTke. J{nppakinoHHbII CIEKTP.

3. ducnepcus cera. Pasnoxxenue 6enoro ceera nmpusmoit. @opmysa TOHKON ITuH3bL. [[Bera Ter.
Bugp! ciektpoB. Ciekrpanbablii ananmns. @paynrodeposs! tuHnn B criekTpax CoJHIA U 3Be3]1.

4. Jlabopamopnasn paboma Ne 16 "Onpeoenenue nokasamens nperomienus cmexia”
5. Jlabopamopnasn paboma Ne 17 "Habnrodenue unmepgepenyuu u ougppaxyuu ceema”

N

Pa3nen S
DJieMeHTbl KBAHTOBOI
puzukn

PesysabTaTnl 0cBOCHHS Y4eOHOM e TEJLHOCTH

IIpexmeTHbIe:

J0JI7KeH YMeTb - Habmoaath Gotosnekrpuueckuit 3pdext. OObACHATH 3aKOHBI PoTOdIPPEKTA.
PaccunThiBaTh MakCUMaIbHYIO KHHETHYECKYIO SHEPTHUIO 3JIEKTPOHOB MPH (POTOITIEKTPHUECKOM

addexre.

Omnpenensts paboTy BBIX0OJIA SJIEKTPOHA 0 TpadUKy 3aBUCUMOCTH MaKCUMAIbHONW KHHETUYECKON

SHEPrUH (POTOIIEKTPOHOB OT YACTOTHI cBeTa. M3MepsaTh paboTy BBIX0/1a AIEKTPOHA.
JAOJIZKeH 3HATh - IPUOOPHI YCTAHOBKH, B KOTOPBIX MPUMEHSETCS 0€3-MHEPIIMOHHOCTh

doroaddexra. OOBsICHEHNE KOPITYCKYISIPHO-BOIHOBOTO Jyann3mMa CBOMCTB (hoTOHOB. OObsICHEHHE

POJIM KBAaHTOBOM ONTHKHU B Pa3BUTHH COBPEMEHHOM (PU3UKHU

MeranpeamerHbie:

YMEHHE UCII0NIb30BaTh Pa3IMyHbIe UCTOUYHUKH JUTS TOTydeHHsl (pu3nyeckoi HHPopManuy,
OLIEHUBATb €€ I0CTOBEPHOCTH;

YMEHHE aHaJIU3UPOBATh U MPEACTABIATH HHPOPMALIKIO B PA3IUYHBIX BUIAX.
®opmupyemsie pesynbratel: OK 2, OK 6, OK 7, JIP 1, JIP 7, JIP 10, JIP 14

Conep:xanue yuyeOHOro MaTepuasia

1.BHemnuii porodnekrpuyeckuii 3pdext. Onbitel A.I'.CToneroBa. 3aKOHbI BHEIITHETO
doroaddexra. Ypasuenue DitHiuTeiiHa as porodrddexra. Buyrpennuit pororddexr, ero

15
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cnocooHoctu. [Ipumenenue Gporodddekrra B TEXHUKE.

2. Moaeas atoma Pesepdopaa u bopa. Yposuu suepruu B arome. M3inydyeHue 1 NorioneHne 2
sHepruu atoMoM. [IponcxoxkaeHue criekTpoB UCITyCKaHUsI U TOTJIONIEH s Ha OCHOBE Teopuu bopa.

3. EcrecTBeHHas1 paIHOAKTHBHOCTH U €€ BUAbL. 3aKOH PaIMOaKTUBHOTO pacnaaa. MeTo sl 2
perucTpalyy HOHU3UPYIOLINX U3TydeHuil. buonorndeckoe neiicTBre paaroaKTUBHBIX U3TyYSHUH.

4. CocTaB aTOMHBIX sijiep. OTKpbITHE MO3UTPOHA U HelTpoHa. Sneprbie cuibl. JledekT 2
Macchl. DHEPrusl CBsI3U aTOMHBIX sifiep. JleneHue TsSHKembIX saep, LermHas peaKius JIeIeHusl.
VYupasnsemas uenHast peakius. Saepusie peaktopsl. [lomyuenne pagnoakTUBHBIX U30TOMOB U UX
IPUMEHEHHE B MEJIUIIMHE, CEITbCKOM XO3SHCTBE.

5. Jlabopamopnasn paboma Ne 18 "H3zyuenue mpexos 3apsidiceHnvlx yacmuy no ghomoepagpusm'". 2

6. Konmponvnas paboma "puszuxa amoma u amomnozo saopa’’ 1
O0beM 00pa3oBaTeIbHON HATPY3KHU 125
O0s3aTesIbHAsE Ay IUTOPHAs YUeOHAasi Harpy3Ka (Bcero) 117
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AEATEJBHOCTHU

2.3 XAPAKTEPUCTUKA OCHOBHBIX BHJOB YUEBHOW
CTYJIEHTOB

Cooepoicanue
00yueHus

Xapakmepucmuka 0CHOBHBIX U008
0eamenbHOCU CIyO0eHmos (Ha yposHe
VUeOHbIX Oelticmauil)

Dopmbl u Memoobl KOHMPOs
U OYeHKU pe3yIbmamos
OCHOBHBIX 8UO08
O0esimenbHOCMU CIYyOeHmMO8

Bsenenue

TUTAHUPOBAHUE COOCTBEHHOM NEATEIHbHOCTH JIJIS
JIOCTHKEHHS TIOCTaBJICHHBIX Lieei Pa3Butue
CIIOCOOHOCTH SICHO ¥l TOYHO M3J1araTh CBOU MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PECHUS,
BOCIIPUHUMATD U aHAJTU3UPOBATH MHEHUS
co0eceTHMKOB, TIPU3HABAS TPABO JAPYToro YeJI0BEeKa
Ha UTHOE MHEHHE.

YMeHue BhICKa3bIBATh TUIIOTE3bI 17151 00 BSICHEHHS
HaOII0/1aeMBIX SIBJICHHIA.

YMeHue npearatb MOJEIH SIBJICHUM.

(bpoHTaTBHBIN Onpoc,
IBpUCTHYECKas Oecena

1. MEXAHUKA

Kunemamura
OUHAMUKA

[IpencraBieHre MeXaHMUYECKOTO ABM)KEHUS Tela
YpaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUEN
CKOpOCTH OT BpeMeHu. [IpencraBnenue
MEXaHMYECKOTI'0 JIBI)KEHUS Tella rpaduKamMy 3aBU-
CUMOCTHU KOOPAMHAT U MPOEKIIUEH CKOPOCTH OT
BpemeHH. OnpeneneHre KoOopAuHaT MPOIEHHOTO
IyTH, CKOPOCTH U YCKOPEHUS Teja Mo rpadukam
3aBUCHUMOCTH KOOPAMWHAT U MPOEKIUN CKOPOCTH OT
BpeMeHH. OnpeneneHre KOOpAuHaT IPOUIEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS Tella IO YPaBHEHUSAM
3aBUCHUMOCTH KOOPAMHAT U NMPOEKIHUI CKOPOCTU OT
BpemeHH. [IpoBenieHne cpaBHUTEIBHOTO aHAIM3a
PaBHOMEPHOI'O U PaBHOIIEPEMEHHOTO JBUKECHUM.
VYka3aHue UCI0JIb30BAHUS TOCTYATENBbHOTO U
BpalllaTeIbHOTO JBUKECHHUI B TEXHHKE.
[Ipno6perenue onbiTa pabOTHI B IPyMIIE €
BBITIOTHEHUEM Pa3IMYHbIX COIIMATBHBIX POJICH.
Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUH 1
KOHCTPYKLUU JJIs1 KCIIEPUMEHTAIbHOTO
ornpezeNeHus] KHHEMaTHYeCKUX BETHYMH.
[IpencraBnenre nHGopMauy 0 BUAAX JBIKEHUS B
BUJE TAOJIUIIBI

TECTUPOBaHUE.
(G poHTaNBHBIN OIpOC,
IBpUCTHUECKas Oecena
DKcIepTHas OIICHKa
BBITTOJIHCHUS U OTIACAHHUSI
naboparopHo# paboter Nel,2
Cocrasiienne Ta0IuII

3akonwi
coxpaneHus 8
mexanuxe
Mexanuueckue
Konebanus u
60JIH bl

[IpumeneHne 3aK0Ha COXpaHEHUSI UMITYJIbCA IS
BBIYMCIICHUS] U3MEHEHUI CKOPOCTEHN TEJ MPU UX
B3anMoieiicTBusaX. MizmMepenne paboThl CUIT U
W3MEHEHUE KUHETUYECKON YHEPTUH Tea.
Brruncnenue paboThl CUT M U3MEHEHHUS
KUHETUYECKON SHEPIruu Tena.

Brrunciienne noTeHUHaNbHON YHEPTUH TEN B
rpaBUTaliMOHHOM MoJe. [I[puMeHenne 3akoHa
COXPAHEHUS MEXAHUYECKOW SHEPTUH MPH pacueTax
pe3yJbTaTOB B3aUMOJICUCTBUI TEJ
rPaBUTALMOHHBIMU CHJIAMU U CUJIAMHU YIIPYTOCTH.

DKcnepTHas OlleHKa
BBITTOJIHEHUSI U OTIMCAHHS
nabopaTopHbIX padot Ne3,4
TECTHPOBaHUE.
Cocrasienne Ta0IuIl
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Cooeporcanue
00yuenus

Xapakmepucmuka 0CHO8HBIX U008
oesimenbHOCmU CIMYy0eHmo8 (Ha YpoeHe YueOHbIX
Oeticmautl)

Dopmbl U Memoobl
KOHMPOJISL U OYEeHKU
pesyibmamos 0CHOBHbIX
8UO08 DesIMeNIbHOCIU
CMyo0eHmos

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKA U TEPMOJANHAMUKHA

Ocnosvi
MONLEKYNAPHOU
KUHemuyeckoll
meopuu.
Hoeanvuori 2as

BrinonHenue sKCnepuMeHTOB, CITyKalluX JIs
000CHOBAHHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOpHU
(MKT). Pemenue 3a1a4 ¢ mpuMEHEHHEM OCHOBHOT'O
YPaBHEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH ra30B.
Omnpenenenue napaMeTpoB BELIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAHWUHU YPAaBHEHUS COCTOSIHUS
UJeaIbHOTO Ta3a.

Omnpenenenne mapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUH

Y IPOUCXOSIIUX MPOLIECCOB MO IpaduKkam
3aBucumoctu p (T), V (T), p (V).
DKcrepuMEHTAIbHOE UCCIIEI0BAaHUE 3aBUCUMOCTH P
(T), V (T), p (V). IIpeacraBnenue B Bujae rpadukos
M30XOPHOT0, H300apHOT0 U U30TEPMUYECKOTO
MIPOLIECCOB.

Beruucnenue cpeiHell KWUHETUYECKOM SJHEPIUU
TEIJIOBOTO ABM)KEHUS MOJIEKYIT 110 N3BECTHOM
TeMIeparype BeulecTBa. Boicka3blBaHHEe TMIIOTES AJIs
00BsICHEHUS HAOTIOAaeMbIX SBIICHUH. YKa3aHUE TPAHMUII
MIPUMEHUMOCTH MOJICIIN «HJI€ATTbHBIN Ta3» U 3aKOHOB
MKT

(bpoHTaTBHBIN OIpoC,
IBpHUCTHYECKAs Oecena
DKcrepTHas OI[eHKa
BBITIOJIHEHUS U OTIMCAHHUS
nabopaTopHbBIX paboT No5
TECTUPOBaHUE.

OcHosbl
mepmMoOUHAMUKU

N3mepenne kommuecTsa TEIIOTHI B IIpoIeccax
Teronepenayu. Pacyer koimn4uecTsa TEIoOTHI,
HE00XO0IMMOT0 ISl OCYILIECTBICHHUS 3a1aHHOTO
rpoliecca ¢ Teronepenayeii. Pacyer usMeHeHus BHY-
TPEHHEH SHEpruu Tell, paboThl U EPEJAHHOTO
KOJIMYECTBA TEIUIOTHI C UCIIOJIb30BAHUEM IIEPBOTO
3aKOHa TepMOAMHAMHKH. PacueT paboThl, coOBEpLIEHHON
ra3om, 1o rpaduky 3aBUCUMOCTH

p (V).

Brruucnenue paboThl raza, COBEpIICHHON U
W3MEHEHUHN COCTOSIHUS 10 3aMKHYTOMY LIHKITY.
Brruucnenue KI1J npu coBepiiennu razom paboTsl B
Iporeccax N3MEHEHUS COCTOSIHUS 110 3aMKHYTOMY
uki1y. O0bsCHEHHE MPUHIUIIOB ACHCTBUS TEIUIOBBIX
ManivH. JleMoHcTpanus poiu GU3UKKU B CO3aHUU U
COBEPIICHCTBOBAHUY TEIUIOBBIX JIBUIATEIIECH.
N3noxeHne cyTu 3K0JIOTUYECKUX MPoOeMm,
00yCIIOBJIEHHBIX paOOTON TETJIOBBIX ABUraTeei u
MPEAJIOKEHUE TIYTH UX PELICHUs. Y Ka3aHWE TPAHMI]
IIPUMEHUMOCTHU 3aKOHOB TEPMOJAVHAMUKH. Y MEHHE
BECTH JHAJIOT, BBICIYIINBATh MHCHHUE OIIIIOHEHTA,
y4acTBOBAaTh B IUCKYCCUH, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOIO TOYKY 3PEHUS.

VYkazanue yueOHbIX AUCUUIUINH, IPH U3Y4YECHUH
KOTOPBIX UCIOJB3YIOT yueOHBI MaTepran «OCHOBBI
TEPMOANHAMKI

DKcrnepTHas OllCHKa
BBITIOJTHEHUS U OTIICAHUS
npakTudeckoi padboTsl Nel
TECTUPOBAHUE.
CocraBnenue Tabauiy
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Aepecamnule
coCmosaHUus u
¢aszosobie
nepexoonl

H3MepeHne BIaxXHOCTH BO3yXa.

Pacuer xonndecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JIIsL
OCYIIECTBIICHHS IIPOLIECCa IePEeX0/ia BEIIECTBA U3
OJTHOTO arperaTHOro COCTOSIHHS B JIPyroe.
DKCHEepHUMEHTAIbHOE UCCIIEJOBAaHHE TEIUIOBBIX CBOWCTB
Belectsa. [IpuBeneHne npuMepoB KalmuIIPHBIX
SIBJICHUI B OBITY, IPUPOJIC, TEXHHKE.

HccnenoBanre MEXaHUYECKUX CBOMCTB TBEPABIX TEI.
[Tpumenenne GU3MYECKUX MOHATHI 1 3aKOHOB B
y4eOHOM MaTepualie mpo(ecCHOHATBHOTO XapaKTepa.
Hcnons3zoBanue VHTEpHETA 17151 TOMCKA HHOOPMALIUIH O
pa3paboTKax v MPUMEHEHUSX COBPEMEHHBIX TBEPABIX H
aMOp(HBIX MaTEPUAIIOB

DKcInepTHas OlleHKa
BBITIOJTHEHUS J1A00OpaTOPHOH
paboThl Neb,7,
MPaKTUYECKOH paboThl No2
TectupoBanue
(bpoHTaTBHBIN OIpOC,
IBpUCTHYECKas Oecena

3. QJIEKTPOJIMHAMHUKA

Onekmpuueckoe
noie.

Brrancinenue cui B3auMOIEeHCTBHS TOYCUYHBIX
BJIEKTPUYECKUX 3apsa0B.

Brrunciienne HanpssKeHHOCTH AJIEKTPUYECKOTO MOJIs
OJIHOTO Y HECKOJIBKMX TOYEYHBIX AJIEKTPUUECKHUX
3apsI0B.

Brrunciienne noTeHumana 3aeKTPUIECKOro MoJIst
OJIHOTO ¥ HECKOJIbKMX TOYEYHBIX JIEKTPUYECKHUX
3apsa0B. MI3mepeHre pasHOCTH MTOTEHIINAJIOB.
N3Mepenne sHEPrUuM 3JIEKTPUUYECKOTO TOJISI
3apsHKEHHOr0 KOHAEHCATOopa.

Pa3paboTka nmaHa 1 BO3MOKHOM CXeMBbI IeHCTBUI
AKCHEPUMEHTATBHOTO OMPEAEIEHUS SIIEKTPOEMKOCTH
KOHJIEHCAaTOpa U AUIEKTPUUYECKON IPOHULIAEMOCTH
BEIIIECTBA.

(bpoHTaNbHBIH OIpoC,
IBpHUCTHYECKas Oecena
DKcrepTHas OleHKa
BBITIOJIHCHHUS JTA0OPATOPHOM
paboThr Ne8,

TectupoBanue

3akonubl
NOCMOAHHO20
moka

N3mepenne MOITHOCTH 3JIEKTPUYECKOTO TOKA.
N3mepenune D/IC v BHYTpEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKA. BBINIOIHEHNE pacyeTOB CUIIBI TOKA U
HaIpsDKEHUH Ha y4acTKaX AJIEKTPUYECKUX Lienei.
OOBsicHeHHE Ha TPUMEPE AIEKTPHUUECKON LENH C IBYMsI
ucrtouyHukamu Toka (9/1C), B KakoM ciiydyae UCTOUYHHUK
JIEKTPUUYECKON IHEPTUU paboTaeT B peKUMe
reHepaTopa, a B KakOM — B PeKHMe oTpeduTess.
CHATHE BOJIBTaMIIEPHON XapaKTEPUCTUKH JTUOJA.
[IpoBeneHne cpaBHUTENBHOTO aHAIN3A
IIOJIYTIIPOBOJIHUKOBBIX TUOJIOB ¥ TPHUOJIOB.
Ucnons3oBanue MHTepHeTa 1715 morcka nHGOpMaluu o
MIEPCIIEKTUBAX Pa3BUTHUS MOJIYIIPOBOJHUKOBON TEXHUKH.
Y cTaHOBKAa NPUYNHHO-CIIEICTBEHHBIX CBA3EH

DKclepTHas OLEHKa
BBITIOJTHEHUS JIA0OPATOPHBIX
pabot Ne9,10

TectupoBanue

Maenummnoie
A61eHus

N3mepenne MHAYKIIMK MarHUTHOTO 10JIs. Beruncnenue
CHUJI, ICUCTBYIONIMX HA TPOBOJIHUK C TOKOM B
MarHuTHOM ToJie. Beruncienne cui, AeMCTBYIOMMX HA
AIIEKTPUYECKUN 3aps/l, ABMKYIIUACS B MATHUTHOM
nosne. McecnenoBanue sIBICHUM DIEKTPOMAarHUTHOU
WHIYKIHAH, CAMOUHIYKIUU.

Brruncnenue sHepruv MarHuTHOTO mojst. OObsiCHeHHE
MPUHLIMIA JecTBUS 3neKTpoaBuraress. O0ObsicHeHHe
MPUHIUIIA JEHCTBUS FreHEpaTopa JIEKTPUUECKOro TOKa
1 DJICKTPOM3MEPHUTENBHBIX TPHOOPOB. OOBICHEHHE

Cocrasienne Ta0IuIl
(bpoHTaNBHBIN OIpoC,
aBpUCTHUECKas Oecena
DKcIepTHas OlleHKa
BBITOJIHEHUS 1TAO0PaTOPHBIX
pabot Nell

TectupoBanue
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PO MAarHUTHOTO TOJISI 3€MJIH B )KU3HU PACTEHUI,
IIpuBeneHne NpuMeEpOB MPAKTUIECKOTO IPUMEHEHUS
W3YYCHHBIX ABJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.
[IpoBeaeHue CpaBHUTENHHOTO aHAJIA3A CBOMCTB
ANEKTPOCTATUYECKOTO, MArHUTHOT'O U BUXPEBOTO
anekTpudeckux noseid. OObsICHEHUE HA IPUMEPE
MarHUTHBIX SIBJICHUH, To4eMy (PU3UKY MOKHO
pacCMaTpruBaTh KaK MCTAAUCIUILINHY

Idnekmpuyeckuu
MoK 6 cpedax

CHSITHE BOJIBTAMIIEPHOM XapaKTEPUCTUKU AUOLA.
IIpoBenenue CpaBHUTENBHOIO aHAIN3A
IIOJIYIIPOBOXHUKOBBIX JUOJOB U TPHOJOB.
Mcnonb3oBate MIHTEpHET [U1s1 TOMCKa HHPOPMAILIUU O

'Y cTaHaBIMBATH NPUYMHHO-CIIEICTBEHHBIX CBSI3H.
PaccunThIBaTh 110 3aKOHAM 3JIEKTPOJIN3A.

IIPUMEPBI IPAKTHYECKOTO IIPUMEHEHHS N3Y4YE€HHBIX
IIOJIYIIPOBOXHUKOBBIX JUOJOB U TPAH3UCTOPOB.
[IpuMepsl IPaKTUYECKOr0 NPUMEHEHUS TAIbBAaHUKH,
raJIbBaHOIUIACTHUKU, DJIEKTPOJIN3A.

MEPCIICKTUBAX pa3BUTHUIA HOJIyrIpOBO,I[HPIKOBOﬁ TCXHHKU.

TectupoBanue
Cocrasiienue TabmuIy
(bpoHTaNbHBIN OIpoC,
IBpHCTUYECKas Oecena

DnexmpomazHumH
as UHOYKYus

BBIYMCIICHHE DHEPIMU MarHUTHOIO I10JI4,
JEMOHCTPUPOBATh dJIEKTPOMAarHUTHYIO MHAYKLUIO,
npasuio Jlenna. [IpuBoauTs nmpuMepsl NPaKTUYECKOTO
IPUMEHEHMS U3YYEHHBIX SIBJICHUH, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.

B CPAaBHEHUH DJICKTPUYECKHUE U MarHUTHBIE 11OJIA,
SIBJICHUE CAMOMHTYKIIMHI

DKcrnepTHas OlICHKa
BBITIOJTHEHUS 1TA00OpaTOPHOH
paboTsr Nel2
TectupoBanue

Cocrasinenune Ta0IuIl

4. KOJIEBAHUS Y BOJIHbI

dnexmpomacHumu
ble KoebaHnus
U 80JIHbL

Habnronenne ocniorpaMM rapMOHUYECKHX
KojeOaHuil CHIIbI TOKA B IETH.

W3mepenne 371eKTpOEMKOCTH KOH/IEHCATOPA.
W3mepeHnne MHIYKTUBHOCTb KaTYIIKH.
HccnenoBanue siBICHUS DIIEKTPHUYECKOTO PE30HAHCA B
nocje10BaTeabHOM Lemnu.

[IpoBenenue aHanoruu Mexay GU3N4ecCKUMU
BEJTMYMHAMU, XapaKTEPU3YIOIIUMU MEXaHUYECKYIO U
AJIEKTPOMArHUTHYIO KOJIeOaTEIbHBIE CUCTEMBI.
Pacyer 3HaueHU CUIIBI TOKA U HAMPSDKEHUS HA
AJIEMEHTAX I MIEPEMEHHOTO TOKA.

HccnenoBanue mpuHIUNIA AeWCcTBUS TpaHchopmaTopa.
HccnenoBanue MpuHIUTIA JEHCTBUS TeHEpaTOpa
nepeMeHHoro Toka. McnonszoBanue MHTepHeTa ais
MOMCKa HHPOPMAIIMU O COBPEMEHHBIX CITOCO0ax
nepeaayy IEKTPOIHEPTHH

OcymiecTBiieHNE pauoTIepeIadud U pauoTpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH €
MTOMOIIIBI0 MOOMIIBHOTO TennedoHa.

Pa3BuTHe IEHHOCTHOT'O OTHOILICHUS K N3y4aeMbIM Ha
ypokax (pu3nku 00bEeKTaM U OCBaUBAaEMbIM BUIAM
nestenbHOCTH. OOBsICHEHNE TPUHIUITHAIEHOTO
pa3auyuus NPUPOABI YIPYTUX U JIEKTPOMArHUTHBIX
BOJIH. M31105k€HIE CYyTH SKOJOTHUECKUX TPoOIeMm,

CBA3aHHBIX C 3JICKTPOMAarHMTHBIMHA KOJICOAHHUSIMH U

DKcrnepTHas OllCHKa
BBINOJIHEHUS 1Ta00PaTOPHBIX
pabot Nel3,14,15,16
TectupoBanue
CocraBiieHne Ta0JInIl
(bpoHTaTBHBIN Onpoc,
IBpUCTHUECKas Oecena
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BosHaMU. OOBSICHEHNE POJIH AJIEKTPOMAarHUTHBIX BOJTH
B COBPEMEHHBIX UCCIIEIOBaHUAX Beenennon

BOJIHOBASI OIITUKA

IIpuMeHeHMEe Ha IPaKTUKE 3aKOHOB OTPAXKEHUS U
IIPEIOMJIEHUS CBETA IPU PELICHUU 3a/1a4.
OmnpeneneHne CeKTpalIbHbIX IPAHULL
YyBCTBUTEIBbHOCTHU YEJIOBEUECKOIO IJI1a3a.

YMeHue cTpouTh U300pakeHus IPeAMETOB, 1aBaeMble
JIuH3aMu. PacueT paccTosiHUS OT JIMH3BI 10
n300pakeHus npeamera. Pacuer onTuyeckoi Cuiibl
nuH3BL. M3Mepenne (POKyCHOTO PacCTOSHUS JIMH3BL.
HcnblTanue Mojeneil MUKpOCKOIIa U TeJIECKOIa
Habmronenue siBineHust uHTepdepeHInn
3JIEKTPOMAarHuTHHIX BoJIH. Habmonenue siBinenus
TUGPaKIUK 3JEKTPOMarHuTHhIX BosiH. Habmonenue
SIBJICHUS MTOJIIPU3ALIUH 3JIEKTPOMArHUTHBIX BOJIH.
N3mepenue NimHbI CBETOBOM BOJIHBI 110 PE3yJIbTaTam
HaOMroeHus siBJIeHUs nHTepdepennnu. Habnronenue
ABICHUS qUdpakuuu ceeta. Habmonenne sBiaeHus
NOJIIpU3aLUK U auctiepcuu certa. [louck pazinuunii u
CXOJICTBA MEXY TU(PPAKIMOHHBIM U AUCTIEPCUOHHBIM
CIIEKTpaMH.

[IpuBeneHre npUMepOB MOSABICHUS B IPUPOJE U
UCIOJIb30BAaHUS B TEXHUKE SIBJICHUN UHTEp(epeHIINH,
TG PaKIUK, TOJIIPU3aLUU U TUCIIEPCUN CBETA.
Ilepeuncnenne METOI0B MO3HAHUS, KOTOPBIE UC-
10JI30BAHBI IPU U3YYEHUU YKA3aHHBIX SIBJICHUN

CocraBnenue TadIuI
(bpoHTaTBHBIN OIpOC,
IBpUCTHYECKas Oecena
pelieHue 3aay,
TECTUPOBAHUE

6. 9JIEMEHTbI KBAHTOBOM ®U3UKH

Habmtonenue gporoanexkrpuyeckoro 3 dexra.

Pacuer MmakcuMallbHOM KUHETUYECKON SHEPTUU
AJIEKTPOHOB MPH POTORIEKTPUIECKOM P heKTe.
Omnpenenenne paboOTh! BBIX0/1a 3JEKTPOHA 10 TpauKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYECKON SJHEPIUU
(OTO3TIEKTPOHOB OT YaCTOTHI CBeTa. M3mepeHue
paboThl BbIxoza 3ekTpoHa. [lepeuncienne npudbopos
YCTAHOBKH, B KOTOPBIX IpUMEHsIeTCS 0e3-
WHEPIMOHHOCTH oToddPexTa.

OOBsicHeHHE KOPITYCKYJIIPHO-BOJIHOBOTO JTyalu3ma
cBOMCTB (pOTOHOB. OOBICHEHNE POJIM KBAHTOBOM
OITUKHU B PA3BUTHH COBPEMEHHOMN (PU3MKHU
Habntoienne nuHelyaThIX ClIEKTPOB.

OOBsicHeHHE TPOUCXOXKICHUS TUHEWYATOTO CIIEKTPa
aToMa BOJIOpOJia U pa3inyusl JUHEHYaThIX CIIEKTPOB
pa3nuuHbIX ra3oB. MccnenoBanue IMHENYATOrO
CIIEKTpA.

HccnenoBanue npuHIUNa padboThl JIOMHUHECHEHTHOM
namibl. Habmonenne u 0ObsiICHEHUE TIPUHITAIIA
nencrteusd jasepa. [Ipusenenue npumepos
HCIOJIb30BAHUS JIa3epa B COBPEMEHHOM HayKe U
TEXHHUKE.

TNCPCHCKTUBAX NPUMCHCHUS J1a3€pa

Hcnons3zoBanne MHTEpHETA U151 TOMCKA HHGOPMAITUH O

(bpOHTABHBIN OTIPOC,
IBpUCTHYECKas Oecena
peleHue 3aaad,
TECTUPOBAHUE
DKcrnepTHas OIICHKa
MyOJTMYHOMN 3aIUThI
WHIUBHTyJTbHBIX
MPOEKTOB, DIICKTPOHHBIX
MIPE3EHTALAMN.
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Hab6mronenue tpekoB anbga-gacTuil B Kamepe
BuiibcoHa. PeructpupoBaHue s1epHBIX U3JIYYECHUM C
MOMOIIBI0 cyeTynKa [ eiirepa.

Pacuer sneprum cBA3u aTOMHBIX SIEP.

Onpenenenue 3apsjia © MaCCOBOIO YKCIia aTOMHOTO
SIIpa, BO3HUKAIOWIETO B PE3YyJIbTATE PAAUOAKTUBHOTO
pacrnaga. Beraucinenue sHeprum, 0CBOOOKIAOIICHCS
IpY PaJIMOAKTUBHOM pacnae.

Onpenenenue NpoayKTOB SIACPHON peaKInH.
Brruncnenue sHepruu, 0CBOOOXKTAOIIEHCS TPH
SIICPHBIX peakiuax. [loHnMaHue npeumMyiecTB u
HEJOCTAaTKOB MCIOJIb30BaHMs aTOMHOM M310KEeHNe
CYTH KOJIOTHYECKHX MPOOJIEM, CBA3aHHBIX C OMOJIOTH-
YECKUM JECHCTBUEM PAIMOAKTUBHBIX U3JTYYEHHUM.

uX QU3UYECKUM XapaKTepUCTHKaM (Macce, 3apsy,
BPEMEHH >KU3HH, CIUHYH T. [I.).

[ToHnMaHue IEHHOCTEN HAYYHOTO MMO3HAHUS MUpa HE
BOOOIIIE 1)1 YETOBEYECTBA B LIEJIOM, a I Ka)KIO0ro
00yJaroIerocs JIMYHO, IIEHHOCTEH OBJIAJICHUS METO0OM
HAyYHOTO MO3HAHUS JUIS JOCTUKEHHS ycIiexa B JTI000M
BUJIE NPAKTHYECKON JEATEIbHOCTH

HpOBe,I[eHI/IC KJ'IaCCI/I(bI/IKaI_II/II/I QJICMCHTAPHBIX YaCTHII 110

7. 3BOJIIOLUSA BCEJEHHOM

Habmronenue 3a 3Be31amu, JIyHOI 1 TutaHeTamMu B
teneckon. HabmroieHne coIHeUHbIX MATEH C MOMOIIIBIO
TEJIECKOIIa U COJTHEYHOT' O IKpaHa.

Hcnonb3oBanue MHTEpHETA U1 TOKUCKA N300paskeHUi
KOCMHUYECKHX 00BEKTOB M MH(POpMALK 00 UX
oco0eHHOCTsIX OOCyXAeHNE BO3MOXKHBIX CIICHAPHUEB
sBomonnu Beenennont. Micrions3oBanne HTEpHETA 11
MIOMCKA COBPEMEHHOM MH(pOpMAaLUY O Pa3BUTUH
Bcenennoii. Onienka nHGOpMAaIMK C TIO3UIIHH €€
CBOMWCTB: IOCTOBEPHOCTH, 0OBEKTUBHOCTH, TOJIHOTHI,
aKTyaJIbHOCTHU U T. 1.

TectupoBanue.

DKcrnepTHas OLIeHKa
MyOJTUYHOM 3aIUTHI
WMHJIUBUTyaJIbHBIX
MPOEKTOB, JIEKTPOHHBIX
MPE3EHTALNM, BBICTYIUICHUI
Ha OTKPBITBIX YPOKaX,
CeMHHapax, KOH()EepPEeHIIHIX
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI IMCHUIIJINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHUAJIbHO-TEXHUYECKOMY 00eciedeHnIo

Peanmuzanuss mporpammbl  y4eOHOW JUCHMIUIMHBI TpeOyeT Haimn4us YydeOHOro KaOuHeTa
«Duzukm».

O6opynoBanue yueOHOro kKabuHeTa:

- IOCA/I0YHBIX MECT MO KOJIMYECTBY 00YyHaIOIIUXCS;

-CTYJIbSI;

-JI0CKa KJIaccHas;

-CTeJIIaX JJIsl MOJIEJIeH U MAaKeTOB;

- pabouee MeCTO MpenoaBaTes;

- IEMOHCTPAlMOHHBIN CTOJ;

[Tpubopsl U ycTpoiicTBa:

- JIIEKTPOCKOII

- HabOp MO PIEKTPOCTATUKE

- TUTAKATHI IO TeMaM

- IEMOHCTpPAIMOHHAs MOJIENb PAAUONPUEMHUKA

- IGMOHCTPAIIMOHHAS MOJIEIIb TPOMKOTOBOPHUTEIS

- KOHJIEHCATOP

- aekTpoopHas MallvHa

- BOJIBTMETPHI

- aMIIePMETPHI

- MOJIETTb KPUCTAJUTMUECKOM peréTku

- DIIEKTPOCXEMBI

- TpyOKHU CHIEKTpalibHbIE

- MarHUThHI 1yrooOpa3Hble

- MarHUTHI TIOJIOCOBBIE

- MAarHUTHBIE CTPEJIKU Ha CTOMKAX

- peocTaTsl

- paMKa ¢ KOHTYpOM

- IPOBOJIA COEAMHUTETIHHBIC

- KaTyIIKa WHIYKTUBHOCTH

- TUHAMOMETPBI

- Habop TPy30B

- HaKJIOHHAsI TITIOCKOCTh

- BEChI UYBCTBUTEIIbHBIC

- HUTSIHOM MasiTHUK

- KAMEPTOH

- IPY>KUHHBIA MasTHUK

- ICUXPOMETP

- bapomeTtp

- pacTBOp MEJIHOTO KyIropoca

- JINH3bI HA CTOMKE

- miesib JabopaTopHas

Y4eOHble HATIIAIHBIC TOCOOHS:
- KOMIUIEKTBI Y4eOHO-HATJISIIHBIX TIOCOOHIA TIO JUCIIUTUINHE:
- HHCTpYKTUBHasA Tabnuua «lIpaBuia TexHukM 0€30M1aCHOCTU B KaOMHETE»;

- METOJUYECKHE PEKOMEHIAIINH TT0 BHITIOTHEHUIO Ta00OPAaTOPHBIX palboT Mo (pu3uKe;

- METOJIMYECKUE PEKOMEHIAINH IO BBITOJHEHUIO BHEAYTUTOPHOU CAMOCTOSTEIHbHON PaOOTHI.
JleiicTByto11as HOPMATUBHO-TEXHUYECKAs U TEXHOJIOTUYECKas JOKYMEHTAIIHS:
- IpaBWJIa TEXHUKHU 0€30MaCHOCTH | MPOU3BOJICTBEHHOM CAHUTAPUU;
- METOJIMYECKUE YKa3aHUs K BHIMOIHEHUIO TJAOOPAaTOPHO- MPAKTUYECKUX 3aHITHIA;
TexHUYECKHE CPEJICTBA OOYICHHS:
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- HOYTOYK C JIMLIEH3MOHHO-TIPOTPAMMHBIM 00€CIICUeHUEM U MYJIbTUMEANA TIPOEKTOD;
-TEJICBU30D;
- Habop kaccer DVD pauckoB o remam
-9KpaH IPOEKINOHHBIN;
CreHbl, TaOIUIIBL, TJIAKATHI
- OnopHble KOHCIEKTHI M0 (hU3HUKE
- Mexnynapoanast Cucrema nusmepenus (CH)
- [IpucraBku
- Oxpana Tpyza.

3.2 UudopmanuonHoe odecrnedeHue 00yueHus

IlepeyeHb pekoMeHayeMbIX y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJIHUTEIbHOI
JUTEPATypPbl

OcnosHast

1. B.A. KacesnoB ®@usuka 10-11. YueOHuk mas o0meoOpa3oBaTelIbHBIX yUEOHBIX 3aBEICHUH, 2-¢
m3ganue, JIPODA, 2018 . - 416 c.

2. A.I1. PeivkeBna @usuka. 3anagavk 10-11 kn. 16-e u3ganwme, crep — m.:, JIPODA, 2012 1. - 188 c.
3. Jmutpuea B.®. ®wusuka m1s npodeccuidi U CHenuaibHOCTEH TexHUYeckoro mpodmis — M.:
OO6pa3zoBaTenbHO-U3AATEIBCKUN TEHTP «Akaaemusi», 2010. — 448 c.

4, HdmutpueBa B.®. ®uzuka: yueOHUK A cTy. 00pa3oBaT. yupexaeHu cpea. nmpod. odpasoBanus
— 14-e u3n., crep. — M.: U3narensckuil neHTp «Akanemus», 2011. — 464 c.

5. JmutpueBa B.®. 3agaun no ¢usuke: yued. mocodue Iuisi cTyA. oOpa3oBar. yUpeKISHU cpes.
npod. oopazoBanus / B.®. [Imurpuesa.-5-¢ uzn., crep. — M.: M3narensckuii meHTp «Akagemusi», 2011.
-363 c.

Jononnumenvnas

4, I'enpenmreiin J1.O., Juk FO.W. ®usuka. YueOnnk misa 10 k1. — M., 2005.

5. I'enpenmreiin JI.O. Iuk FO.W. ®usuka. YueOuuk ms 11 ki, — M., 2005.

6. I'pomoB C.B. ®usuka: Mexanuka. Teopusi OTHOCUTETLHOCTH. DJIEKTPOAMHAMUKA: YUEOHUK NSt
10 k1. 061meo0pa3oBaTenbHBIX yupexkaeHuid. — M., 2001.

7. I'pomoB C.B. ®usuka: Ontuka. Temnossie siBneHus. CTpoeHUe U CBONCTBA BElIeCTBa: Y YEOHUK
st 11 ki1, o0reoOpazoBarenbHbIX yupexkaeHuit. — M., 2001.

8. EnoxoBuu A.C. CrnpaBouHUK 1O (U3MKE U TeXHUKe: Yuebd. mocobue s ywamuxcs. — M.:
[Ipocsemenue, 2005. — 224 c.

9. Cawmoiinenko I1.U., CepreeB A.B. CoopHUK 3a7a4 U BOIPOCH 1O pu3mke: yued. mocodue. — M.,
2003.

10. dusndeckuit YHIMKIONeAnYeckuit cioBaps / I'n. pea. A.M. IIpoxopos. Pex. koin. JI.M. Anekcees,

A .M. bonu-bpyesnu, A.C. bopoBuk-Pomanos u 1p. — M.: CoB. sHnmknonenus, 1984. — 944 c.

ot npenoaasaresist
1. ®enepanbhblii 3akoH 0T 29.11.2012 Ne 273-D3 «O0 ob6pazoBanuu B Poccuiickoit @enepanum.
2. Tlpuka3 MunucrepcrBa ob6pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepxaeHUU
¢denepasbHOrO roCyJapcTBEHHOIO 00pa3oBaTeNbHOTO CTaHIapTa CpeaHero (MOJIHOTo) — oOIIero
00pazoBaHUN.
3. Ilpuka3z MunuctepctBa oopazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUU M3MEHEHHI B
[Tpuxa3 MunuctepcTBa oOpazoBanusi u Hayku P® or 17.05.2012 Ne 413 “O0 yTBepxaeHUU
denepasbHOrO roCyJapcTBEHHOIO 00pa3oBaTeNbHOTO CTaHIapTa CpeaHero (MOJIHOTo) — oOIIero
00pa3zoBaHus».
4. IluceMo [lenmapramMeHTa rocylapCcTBEHHON MOJUTHKH B cepe MoAroToBku padouux kajapos u 1O
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PekoMeHmanuu 1Mo OpraHu3amiy MOTyIeHHUsT CPETHETO
oOrmiero o0Opa3oBaHus B Ipezesax OCBOSHHs 00pa30BaTeIbHBIX IPOrpaMM CPEIHETO MPO(eCcCHOHATBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOTO OOIIero o0pa3oBaHUA C Y4YeToM TpeOoBaHWI (emaepaabHbIX
rOCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB M TOIy4aeMOH NpOoQeccuu WM CIEeHUAIbHOCTH
cpenHero npoheccuoHaIbHOTO 00pa30BAHMS.
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S5 Jlanmay JI. J., Jlupmun E. M. Kpatkuit kypc Teopetnueckoii ¢puszuku. B nByx Tomax. — M.: Hayka,

1969. — T. I. Mexanuka. DnekTpoauHamuka. — 272 c.

6. Jlannay JI. J1., JIudummur E. M. Kpatkuit kypc Teoperndeckoil pusuxu. B nByx Tomax. — M.: Hayxka,

1972. — T. II. KBantoBas mexanuka. — 368 c.
7.I'pomos C.B. Illaponosa H.B. ®u3zuka, 10—11: Kaura qisa yuurena. — M., 2004.

8.Kabapaun O.®., OpioB B.A. DkcnepuMmeHTabHBIC 3agaHus 1o ¢usuke. 9—I11 kmaccel: ydeOHOE

nocoOue It yuamuxcst 001eodpa3oBarenbHbIX yupexaeHuit. — M., 2001.

9.KacessHoB B.A. MeTonuueckne peKOMEHIAIMU 110 KCIOJb30BaHuI0 y4ueOHMKOB B.A.KacksHoBa
«Dusuka. 10 xin.», «®@usuka. 11 k1.» npu uydyeHnn Gpusuku Ha 6a30BOM U MPOPUIBHOM ypoBHE. — M.,

2006.

10.KacbsinoB B.A. ®@usuka. 10, 11 k1. Tematuueckoe u nmoypouyHoe miaanupoanue. — M., 2002.

11.JIabkoBckuit B.b. 220 3amau mo ¢usmke c pemieHusIMU: KHUTA Ui ydammuxcs 10—11 ko

0011e00pa3zoBaTeNbHbIX YupexaeHuid. — M., 2006.

12. O.M. llIBenoBa «Buasl u ¢hopMbl camoctosTenbHol padoTsl ctyaentoB ['OY CIIO no aucuummze

«Marematukan-M:YMII 110 10M, 2010.

Tembl 10KJI210B
*Anekcanap ['puropreBud CTOJIETOB — PYCCKU (DUBHK.
*Anekcannp CrenanoBud [lonoB — pycckuil yueHsli, u300peTareis paauo.
*AllbTEepHATUBHAs YHEPreTUKA.
* AKyCTHYECKHE CBOMCTBA MOJIYITPOBOJHUKOB.
*Annpe Mapu Amnep — OCHOBONOJIOXKHUK IEKTPOIUHAMUKH
.*ACUHXPOHHBIN JABUTATENb.
*AcTepouipl
.*ACTPOHOMMS HAILIUX THEN
.*AtomHas usuka. 3otonsl. [IppumeHeHne painoakTUBHBIX H30TOIOB.
*beCKOHTaKTHBIE METObI KOHTPOJISI TEMIIEPATYPHI.
*bunossipHbIE TPaH3UCTOPHI.
*bopuc CemenoBuy SIxko6u — usuk u uzo0perarTens
.*Benuuaiiiue otkpeiTus GUsMKu
.*Buipl anexkTpuueckux paspsaaoB. DIEKTPUUECKHUE pa3psiibl HAa CIykK0e YeloBeKa.
*Bnusinue nedexkToB Ha pU3MUECcKre CBONCTBA KPUCTAIIIOB
.*Bcenennas u temHas maTepus
.I"anmuneo "'anuielt — ocHOBATENIb TOUHOT'O €CTECTBO3HAHUS
.«['onorpadus u ee mpuMeHeHnE
.+JIBu>KEeHME TeNna EPEMEHHON MacChl.
Jludpakuus B HameH KU3HU.
< )Kunkne KpucTamisl.
*3axonbl Kupxroda asst 21eKTpruaecKoi merH.
*3aKOHBI COXpaHEHHS B MEXaHUKE
.*3HayeHue oTKpbITUH ["anumnes.
*Urops Bacunsesnu KypuaroB — (u3uk, opraHu3zaTop aTOMHOM HAyKHU U TEXHUKH
.*HNcaax HploTOH — co3natens KiiacCu4eckon (hu3uKu
.*Mcnonp30BaHNE JIEKTPOIHEPTUU B TPAHCIIOPTE.
*Knaccuduxanus u XxapakTepUCTUKU 3JIEMEHTAPHBIX YaCTHII
.*KoHcTpyKIIMOHHAs MPOYHOCTH MAaT€pUalia U €€ CBSA3b CO CTPYKTYpPO
.*KoHcTpyKIIHs ¥ BUABI T1a3€pOB
.*Kpuosnexrponmnka (MUKpOIJIEKTPOHUKA U XOJIO)
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.»JIazepHbIE TEXHOJIOTUHU U UX UCIIOIb30BAHUE.

+Jleonapao na Bunun — ydenslit 1 u300peraTens.

*MarauTtHsie U3MepeHus! (IPUHIHUIIBI IIOCTPOCHUS PHOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOT'O MIOTOKA, MArHUTHON MHAYKLIUN).

*Maiikn ®@apazeii — co3gareib yaeHUs 00 JIEKTPOMarHuTHOM TIOJIE.
*Makc [Imank

.*Metoa Me4eHbIX aTOMOB

.*MeTo/1bl HaOJIIOICHUS U PETUCTPALIUU PATUOAKTUBHBIX M3JIYYEHUN U YaCTHUI]
.*Mertozp! onpeneneHus MIOTHOCTU

.*Muxann BacunbeBnd JIOMOHOCOB — y4EHBIN SHIUKIONEIUCT
.*Monenu aroma. OmnbiT Pesepdopna.

*MoJIeKyIIpHO-KUHETUYECKAsl TEOPHSI UICAIBHBIX [a30B

.*MonHus — ra3oBbli pa3psii B IPUPOJHBIX YCIOBUAX.
*HaHOTeXHOJIOT U — MEXIUCHUILTUHAPHAA 007acTh PYHAAMEHTATBbHOM U IPUKIATHON HAYKH U
TEXHUKH.

*Huxona Tecna: >ku3Hb U HEOOBIYAMHbBIE OTKPBITUS

.*Huxomnait Konepuuk — co3gareib reIMoLEeHTPUYECKON CUCTEMBI MUpa
.*Hunbsc bop — oaun u3 coznareneil coBpeMeHHOM pu3uKu
.*Hyxneocunre3 Bo BceneHHOM.

*O0BsicHeHne POTOCHHTE3A C TOUKH 3PEHUS (PU3HUKH.

*OnTuyeckue BJICHUS B IPUPOJIE.

*OTKpPBITHE U TPUMEHEHHUE BBICOKOTEMIIEPATYPHOI CBEPXIPOBOINMOCTH
] lepeMeHHBIN NEKTPUYECKUI TOK U €r0 IPUMEHEHNE

.sIllta3ma — 4eTBepTOE COCTOSAHME BEIIECTBA

.*IInaners CONIHEUHON CUCTEMBI.

] lonynpOBOAHUKOBBIE JATYNKHA TEMIIEPATYPHI.

] IprMeHeHue JKUIKUX KPUCTAIIOB B IPOMBILIUIEHHOCTH

.*IIprMeHeHue sIepHBIX PEaKTOPOB.

[Ipupona peppomarneTusma.

I Ipobnemsbl SK0IOrHH, CBA3aHHBIE C UCIIOJIb30BAaHUEM TEIUIOBBIX MAIINH
.IIpousBocTBO, IEpeaya U UCIIOJIb30BAHUE MIEKTPOIHEPIUH.
*[Ipoucxoxnenne CoIHEUHON CUCTEMBI

.sITre3030eKTpUUEcKuil 3pekT ero npumeHeHue

.*Pa3Butre cpencTB CBA3U U PAIHO.

*PeakTuBHBIE IBUTATEN U OCHOBBI pa0OTHI TETIJIOBOM MAIIUHBI.
*PenuKTOBOE U3ITyYEHHUE.

*PentrenoBckue nyuu. Mcropus otkpertus. [Ipumenenue.

*PoxeHe 1 DBOITIONMS 3BE3]

.*Pornp K.2.1{n01KOBCKOTO B pa3BUTHH KOCMOHABTUKH.

*CBeT — 2JIEKTPOMAarHUTHas BOJIHA

.*Cepreii [IaBnoBuu KoponeB — KOHCTPYKTOp M OpraHu3aTop MPOU3BOJCTBA PAKETHO-KOCMHUYECKON

TEXHUKH.
*CHJIBI TpEHUS

.»CoBpeMeHHasl CITyTHUKOBAsI CBSI3b
.»CoBpemeHHas (pusnveckasi KapTuHa MUpa
.»CoBpeMeHHbIE CPEJICTBA CBSI3U
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*CoHIlE — HUCTOYHMK >KU3HHU Ha 3eMIIE.
*TpanchopmaTopsl.

*YpTpa3BykK (110Iy4eHHE, CBOMCTBA, IPUMEHEHNUE).
*YpaBisieMblil TEPMOSEPHBIA CUHTE3

.*Y CKOpUTENHU 3apsIKEHHBIX YaCTHULL

.»®Du3uKa 1 My3bIKa.

*@u3nyeckre CBOMCTBa aTMochepbl
.*DOTO3JIEMEHTHI.

s@ororddexr. [Ipumenenue sBiaeHus Gorodddekra.

*Xanc Kpuctuan Opcres; — OCHOBOIOIOKHUK 3JIEKTPOMArHETU3MA.

*YepHble ObIpbI

.*IIIxana 3J1eKTPOMarHUTHBIX BOJIH.

*DKOJIOTMYECKUE ITPOOJIEMBI U BOZMOXKHbBIE ITYTH UX PELLICHUS
*DNeKTpOHHAs IPOBOJIMMOCTh MeTajIoB. CBEPXIIPOBOAUMOCTb.
*OMmunii XpuctruanoBud JleHr — pycckuii pu3uk.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUWA JUCIIUIIJIMHDbI

KOHTPOJIL H OI€HKaA PE3YyJIbTAaTOB OCBOCHUA AJUCHUIIIMHBI OCYHICCTBIIACTCA IIPCIOAAaBaTCIIcCM B
mponecce MpOBCACHUA IMPAKTUUCCKHUX 3aHATUH U J'Ia60paT0pHBIX pa60T, TECTUPOBAaHHUsA, a TAKXKC
BBITIOJIHCHU A O6yanOHlHMHCH WHAUBUAYAJIbHBIX 3a,uaH1/1171, IIPOCKTOB, I/ICCJIGI[OBaHI/II;'I.

PesyabTaThl 00yyeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00yYeHHUsI

OcBOeHHBIC YMEHHS:

OnuchI8aAMb U 00BACHAMY u3uvecKue a61eHus
u ceolicmea men: IBWKECHUE HEOCCHBIX TElI U
UCKYCCTBEHHBIX CIYTHHUKOB 3eMJIM; CBOWCTBa
Ia3oB, )I(I/IZIKOCTCﬁ n TBCPABIX TECII,
ANEKTPOMATHUTHYIO UHYKIIHIO,
pacupoCTpaHEHUE  DJIEKTPOMArHUTHBIX  BOJIH;
BOJIHOBBIC CBOMCTBa CBETa; U3JIy4YCHHE U
MOTJIONIEHUE CBeTa aTOMOM; (poTor(hhexT;

Tekywquii Konmpoab: SKCIEpTHAs OLIEHKA
3amuThl 1a0. pabd. Ne 4 Ne5 No7

Pyéestcnbiit.  Konmpoap. KOHTPOJIbHBIE pad
No3Ne6 No8 No9

CamocTosiTenpHas paboTa.

[IpomexyTouHas KOHTpOJIbHas paboTa
Hmozoswviii konmponw: 1 kypc - Hmozcosas
KOHmMpObHAs paboma.

omauyamep THUIOTE3bl OT HAyYHBIX TEOPHil;
denamos 6b1600bI HA OCHOBE DKCIIEPUMEHTAIBHBIX
TAHHBIX HPUBOOUMb NPUMEPDl, TTIOKA3bIBAIOIINE,
9TO: HAOMIOACHHUS W OKCICPUMEHT SIBIISIFOTCS
OCHOBOM JUIsl BBIIBMDKCHHSI THUIIOTE3 W TCOPHH,
IO3BOJIIOT MIPOBEPUTH HCTUHHOCTD
TEOPETHYECKUX  BBIBOJOB;, 4TO  (U3HYECKas
TEOPHS J1aeT BO3MOKHOCTH OOBSICHSATH U3BECTHBIC
SBIIGHUST  TPUPOABI W  HaydHble  (DaKThI,
MIPEACKA3bIBATh €111€ HEU3BECTHBIC SIBJICHUS

Tekywuii KOHmMpOAb: DKCIEPTHAs OICHKA
3amuThl 1a0. pad. Ne3 Ne 5

Pybescuviii.  konmpons  CaMoCTOSTEIbHAS
pabora.

Hmozoswlii Konmponb:

1 kypc -- Hmoeosas xkonmponvHasn paboma.

Ilpusooums npumepul NPAKMUYECKO20
UCNOb306AHUA (PUUYECKUX 3HAHUI: 3aKOHOB
MEXaHHUKH, TEPMOJIMHAMUKU U 3JIEKTPOAUHAMUKH
B JHEPreTHKE; Pa3INYHbIX BUJIOB
ANIEKTPOMAarHUTHBIX HW3JyYEHUH JUIsl pPa3BUTHS
panuo M TeIeKOMMYHHUKAIMH, KBAaHTOBOW (U3UKU
B CO3JaHMH JIEPHON SHEPTETUKH, JTa3€POB;

Texywuii Kommponwb: SKCIEpPTHas OICHKa
3amuThl 1a0. pad. Ne 1 Ne2 No3 Ne7

Pyéescnbiit kKonmpons. KOHTpoJIbHBbIE pad Nel
Ne2 Ne

CamocrodrenbHas paboTa.
[IpomexxyTouHble  KOHTPOJBHBIE
Hmozoewvtit Konmpony:

1 kypc -- Hmoeosas konmponvnasa paboma.

paboTsl

éocnpunumams u Ha ocnoée nonyuennwix | 1EKVWUIL  KOHMPOTb: CamocrosTenbHas
3Hanuil camocmosmensno | PA0OTa.

oyenueampuHGOPMAIIMIO,  COJMCPKANIYIOCS B

coobmenusix ~CMH, UntepHere, Hayuno- | Amozoevlii Konmpon:

IOIYJISIPHBIX CTATHIX; [ kypc -- Hmoeosas xonmponavHas paboma.
YCBOCHHBIE 3HAHNS:

cmblen  nouamui:  GU3NYECKOE  SIBJICHUE, Texywjuii  kKommpons: OSKCrEpTHas —OLCHKA
TUIOTE3a, 3aKOH, Teopus, BelIecTBo, | 3ALIUThL na6. pab. Nel No2 No3 No6 Ne7
B3aUMOJICMCTBHUE,  DJIIEKTPOMAarHUTHOE  TIOJIE, Pybesicrviit Konmpos: KOHTPOIBHBIC pad Nel
BOJIHA, ¢doToH, aToM, aTOMHOE  sJIpo, No2 Ne 3 Ne4 No5 .

WOHU3HPYIOUIME W3JIy4eHUs, IUIaHeTa, 3BE3[a, CamocrositenbHas pabora.

ConHeuHas cucTeMa, ralakTuka, BeeienHas,

[IpomexyTouHbIe KOHTPOJIbHBIE paOOTHI
Hmozoewtii Konmpoys:
1 kypc -- Hmoeosasn konmponvuas paboma.

cmblen dusuueckux
YCKOpPEHHE, Macca, CHIIa,

6€/IUYUN:CKOPOCTD,
UMITYJIbC, pabora,

Tekywuii KOHmMpOab: OSKCIEPTHAs OICHKA
3amuThl 1a0. pad. Nel Ne 2 Ne 3




MEXaHWYecKas JHEeprusi, BHYTPEHHSS JSHEprus,

abcomoTHas TeMIeparypa, CpeaHsist
KAHETHYECKasl ~ DHEpPrusi  4YacTUI  BELICeCTBA,
KOJIMYECTBO TETUIOTHI, 3JIEMEHTAPHBIH

ANEKTPUUYECKUH 3apsij;

Pybesicnvlit Konmpoas: KOHTpoJIbHBIE pad Nel
Ne2

CamocTtosTenbHas pabora.

[TpoMexyTo4HbIE KOHTPOJIBLHBIE PAOOTHI
Hmozoewlii Konmpoinw:

1 kypc -- Hmoeosas xonmponavnas paboma.

CMbICIl (])u3uuecmtx 3aKOH06 KJIacCUYeCKOM
MCXAaHUKH, BCEMHPHOI'0 TATOTCHHA, COXPAaHCHUA
OHEPIrur, HUMIIyJIbCa M JJICKTPHUYCCKOI'O 3apsAana,
TCPMOANHAMUKH, BHGKTPOMaFHHTHOfI HWHAYKIWH,

dhotorddexkra;

Tekywjuii KOHmMpOAb: OSKCIEpTHAs OLEHKa
3amuThl 1a0. pad. Nol Ne2 Ne 3 Ne7

Pybesicnvlit KonmpoJb: KOHTpobHBIE pad Nel
Ne 2Ne3

CamocTrosTenbHas pabora.

[TpoMexyTo4HbIE KOHTPOJIBLHBIE PAOOTHI
Hmozoewlii Konmpoinw:

1 kypc -- Hmoeosas konmpoavHas paboma.

6KNA0 POCCUTICKUX U 3aPYOENHCHBIX YUEHBIX,
OKa3aBUIMX HauOOJblIee BIMSHUEC HA Pa3BUTHUE
buzuku;

Tekywuii  konmpoap:  CaMOCTOATENbHAS
pabora.

Hmozoewvtii konmpois:

1 kypc -- Hmoeosas konmpoavnas paboma.




Pe3yabTarsl popMHUPOBaHUS 00LIMX KOMIIETEHIIHIT

B X0/1¢ OCBOeHus Y /]

®opmbl U
PesyabTarsl
(0cBOeHHBIE 0BIIHE OcHoBHbIE NOKA3aTeJIN OLleHKH MeTOo/blI
pe3yJbTara KOHTPOJISA U
KOMIIEeTEHIIHH)
OlIEeHKH

OK 1. TIloHumarpe CyIIHOCTh W | - 0O0CHOB8aHUE 6blOOPA npopeccuu, Occe

COLIMANLHYID 3HAYUMOCTH CBOCH | - yuacmue 8 meponpusmusax | [lopmeonuo

Oynymeil mpodeccuu, MpoOsBIATh K | npogheccuoHanbHol HanpasieHHOCMu,

HEll YCTOWYUBBIN HHTEPEC - npoexmuposanue unousuoyanvrou | Ilpesenmayuu
mpaexmopuu npogeccuonanvrozo | Cepmudghuxam,
paseumusi CeU0emenbemao,

OK 2. Opranu3oBbIBaTh | - onpeodenerue 3aoau OeameivHocmu ¢ | Mnmepnpemayus

COOCTBEHHYIO JeSITENIbHOCTD, | YYemoM NOoCmAasieHHblX yenell U Cnocobo8 | pe3yibmamos

UCXONSl W3 LIENA U CIIOCO0OB €€ | ux 0oCmudiCceHul, oesamenbHOCuU

JOCTHKCHHS, OTIPE/ICTICHHBIX | - CcmpyKmypupoganue 3adau | obyuarowezocsi 8

PYKOBOAHTETIEM desmenvHoCmu Xo00e  BbINOJHEeHUs
- niaanuposanue CAMOCMOAMENbHOU | CaMOCMOSAMENbHOLU
OoessmenbHOCmU ¢ y4emom NOCMABIeHHbIX | pabombl
yeneu u cnocobos ux oocmudicenut, | Ilopmghonuo
onpeoesieHHbIX npenodasamenem obyuarowezocs

OK 3. Amnanu3upoBaTh pabouylo | - gradenue aieopummom peutenus: 3aoad u | Unmepnpemayus

CUTYaIMIO, OCYLIECTBIIATh TEKYIIUH | anaiuza KonmponbHou pabomul, pe3yibmamos

U UTOTOBBIM KOHTPOJIb, OLIEHKY U | - 66100p A0EKEAMHbBIX CUMYAYUAM MEMOO08 | 0esmenlbHOCmU

KOPPEKILIUIO COOCTBEHHOM | U cpedcme KOHmMpOJis, OYeHKU U KOPpeKyuu | ooyuaroweocs 6
NesITebHOCTH, HECTHU | cOOCMBEHHOT OesimeNbHOCMU npoyecce 0c80eHuUs
OTBETCTBCHHOCTb 3a pE3YyJIbTaTHl | - nposedeHue Koumponsa, oyenku u | Y/ 6 xooe
cBoel paboThI KOppeKyuu coOCmeenHOU 0esamenbHOCU, NPAKMu4ecKux
- 8bINONHEHUE DYHKYUOHANBHBIX | 3AHAMULL.
obsa3anHOCMel 8  paMKax — 3A0aHHOU
paboueti cumyayuu
OK 4. OcyuectBiasaTh MOMCK | - 81a0eHue Memooamu u Cnocobamu noucka | Ixkcnepmuoe
uHpopMaluy, HEOOXOAUMOHN IUIs | ungopmayuu; HabO.00eHue 8
3¢ ($eKTUBHOTO BBITIOJIHEHUS | - Ocywjecmeienue OYeHKu 3HAYUMOCMU | Xo0e ayOumopHoll

npodeccuoHaNbHBIX 3a7a4

unpopmayuu 0151 8bINOIHEHUS. NPAKMUKO-
OPUEHMUPOBAHHBIX 3A0aY,

- ucnomwzoeamue  umpopmayuu - Kax
cpedcmea  3hGhexmuenoco  8bINOIHEHUs
APAKMUKO-OPUEHMUPOBAHHBIX 3A0aY

U B8HeayoOUmopHol
CamocmosmenbHoll
pabomol, peuileHus
NPAKMuUKo-
OpPUEHMUPOBAHHBIX
3a0au

OK 5.
UH(POPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHU B
npodeccuoHaIbHOM eI TeTbHOCTH

Hcnonb3oBath

- 81a0eHUe NepCoOHANbHBIM KOMNbIOMEPOM U
nepughepuiinbiMu  yCmpoucmeamu — npu
8bINOIHEHUU 8HeayOUmopHoU
camocmosamenvHol pabomol;

- ucnonv3osanue NPOCPAMMHO2O
obecneyeHus 6 peuleHul y4eOHbIX 3a0ay;

- ocywecmenenue aHanu3a U  OYeHKU
ungopmayuu c UCNOb308aHUEM
UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexHono2uti  (1eKMpoHHO-MemoouyecKue
KOMNJIeKMbl, UHmMepHem-pecypcul,

Okcnepmuoe
HabnooeHue 8
xo0e oceoenusi Y[
Hughgpepernyuposa
HHbLU 3a4em
Hopmdgonuo
IIpezenmayuu
IIpoexmui




97IeKMPOHHbIE HOCUMENU U M.O.)

OK 6. PabGoratb B KOMAaHIE,

3 dexTuBHO
KOJIJIETaMH,
KJIMCHTaMHU

oOmarecs C
PYKOBOJICTBOM,

- ocywecmenenue  83aumMooelcmeus ¢
ooyuarowumucs,  npenooasamensiMu - 8
npoyecce 06yyeHus1,;

- NposI8IeHUE KOLLEKMUBUZMA,

- gnadenue mexuonocuell 3Pppexmusrnoco
obweHus  (Mooenuposanue, OpeaHU3AYyUs
06weHus, yhpaeneHue obweHuem,
peghnexcus obwenus) ¢ odyyarowumMucs u
npenooasamensimu

Oxcnepmuoe
HabaoeHue 8
xo0e oceoenus V][

Oxcnepmuoe
HabnooeHue 8
xo0e
Gopmanuzosanmvix
06pazoeamenbHuIX
cumyayuu




