O6nacTHOE TOoCyIapCTBEHHOE OFOKETHOE PO EeCCHOHAIBHOE
00pa3oBaTeNbHOE YUPEKICHHE
«IMMUTPOBrpaZCKUil TEXHUYECKUN KOJLIIEIAK»

YTBEPX/IAIO
3amectuTens aupexktopa no HMP
OI'BIIOY ATK =

SF7 T A.C. [Ten3un

« 2!() » 06 20:l I.

PABOYAA ITPOTPAMMA YYEFHOM JIUCITHIIIHHBI

OV/1.11 ®H3HKA

no cneyuajlbHocmu

08.02.01. Cmpoumenbcmeo u 3IKCHIyamayus 30aHUll U COOPYIHCEHULL

JnumutpoBrpanu
2021



Pabouas mporpamma y4ueOHOM IOUCHMIUIMHBI pa3paboOTaHa B COOTBETCTBUH C MPUMEpPHOU
nporpaMmoi  aucuuIUInHbl  «@Pusukay. PekomeHnnoBaHo PenepaibHbIM TOCYAAPCTBEHHBIM
ABTOHOMHBIM yupexxaeHueM «®DeaepanbHblii WHCTUTYT pa3BuUTHS oOpazoBanus» (OIAY
«DUPOy). Peructparmonnsiii Ne 384 ot 23 urons 2015 .

Opranu3zanus-pa3padoTyuk: o0JIACTHOE TOCYJAapCTBEHHOE OIO/KETHOE NpOQecCHOHATBHOE
obOpasoBarenbHOE yupexacHue " JIMMUTPOBIPAICKUIA TEXHUYECKUMA KOJUISK'

PACCMOTPEHO PEKOMEH/IOBAHO

Ha 3aceJaHun LK HayuyHo-MeToMuecKuM COBETOM
«MaremaTudeckKue, oOmrue OI'BIIOY JATK
€CTeCTBEHHOHAYYHbIE u [Tpotokomn Ne 4

CIIOPTUBHBIC JHUCIUATLUTMHEDY; oT «30» urons 2021 r
NHopManimoHHble  CHUCTEMBI H

MIporpaMMHUpPOBaHUE

[Tporoxon 3acenanus LIK NelO
oT «30» mrons 2021 r

Pa3patorumk:

AnnenxoB ['. A. - npenonasarens OI'BIIOY JTK




COJEPKXAHHUE

1. TACIHOPT PABOYEI MPOTPAMMBI YYEBHOI
JTUCLHUTIJIMHBI

2. CTPYKTYPA n COIEPKAHUE YUYEBHOM
JACIUILINHbI

3. YCJI0BUA PEAIMBALIIAN ITPOT'PAMMBbI
YYEBHOU JUCIIUITJIMHbI

4. KOHTPOJIb U OHEHKA PE3YJ/IbTATOB
OCBOEHUSA YYEBHOM JUCHUILIUHBI

11

35

41



1. HACIIOPT TPOTPAMMBI YUEBHOWM JUCITUILITAHBI
OVJI.11 ®U3UKA

1.1. OBJIACTDH IPUMEHEHMUS ITPOI'PAMMBI.

PaGouass mporpamma 00meo0pa3oBaTeIbHOM yUEOHOW  JUCITUTUIMHBI
«Pusukay TnpenHazHayeHa Uil W3y4YeHHs (QU3MKH B TPOdEeCcCHOHATBHBIX
oOpazoBarenpHbix opranm3anusax CIIO, peanusyoomux o0pa3oBaTeNbHYIO
IporpaMMy CpeAHEro oOIero oOpa3oBaHHs B MpeAesiaXx OCBOCHHMS OCHOBHOM
npodeccuonansHoi oOpazoBatensHoil mporpamMmmel CIIO (OIIOIT CITO) na 6aze
OCHOBHOI'0 0011I€ET0 00pa30BaHus TP MOATOTOBKE CIIELIMAIIUCTOB CPETHETO 3BEHA.

PaGouas mporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero
o0miero oOpa3oBaHusl, NPEABSBISIEMbIX K CTPYKTYpPE, COACPKAHUIO U PE3yJibTaTaM
OCBOEHUS y4yeOHOM aucuuIinHbl «®Pu3nkay, B COOTBETCTBUU ¢ PexomeHnanusmu
[0 OpraHU3aluy MOJYUYEHHs CPEAHETo 001ero 00pa3oBaHus B IPEEIax OCBOCHUS
00pa30BaTeNbHBIX IPOrPaMM CPEIHETO MPOQPECCHOHANTBHOIO 00pa3oBaHus Ha Oaze
OCHOBHOro o00miero o0pa3oBaHMs C Y4eTOM TpeOoBaHUM (eaepanbHbIX
rOCyJIapCTBEHHBIX 00pa30BaTEJIbHBIX CTaHJIAPTOB U IMOJIY4aeMOM CIEHHUaTIbHOCTU
cpeaHero  mpodeccuoHalbHOrO  0Opa3oBanus  (muchMo  JlemaprameHTa
roCyJapCTBEHHOM NOJUTUKU B cdepe MOAroTOBKH paboumx kaapoB u JIIO
Munoopuayku Poccun ot 17.03.2015 Ne 06-259, ccpuika Ha ®UPO, npoTtokon
No3ot 21 uronsa 2015,per.Ne peniensuu 3840t 23 utonst 2015 OI'AY «DUPOy).

OcBoenue paboueil mporpaMMbl Y4YeOHOW IUCHUIUIMHBI ~ BO3MOXHO C
IPUMEHEHUEM DJIEKTPOHHOTO OOYy4YeHHs M JUCTAaHIIMOHHBIX 0O0pa30BaTEIbHbIX
TEXHOJIOTUH.

B cnyyae HeoOXoAMMOCTH NHpU MEpexojie Ha AMCTAHLHUOHHOE oOydeHue
BO3MOYKHA IE€PECTAHOBKA IMOCIEAOBATEIIBHOCTU M3YYEHUS OTACIIBHBIX PA3EIIOB
(Tem).

Copepxxanue mnporpamMmbl  «@Pu3MKa» HANpaBICHO HAa JOCTUKEHUE
CHEAYIOIINX HeJIeH:
® OCBOCHME 3HAHUM O (PyHIaMEHTaIbHBIX (PU3NUECKUX 3aKOHAX U MPUHIIMIIAX,
JIeXKAallIUX B OCHOBE COBPEMEHHOM (PM3MUECKOM KapTHHBI MUpPa; HAauOOJIee BaXHBIX
OTKPBITHUSX B 001acTH (PU3HUKH, OKAa3aBIIUX OINpeAesIoee BIMsIHNE Ha pa3BUTHE
TEXHUKHU U TEXHOJOTHH; METOaX HAYYHOTO MO3HAHUS MPUPOIBL;
® OBJIaJICHUE YMEHUSMHU MPOBOAMUTH HAONIONCHHUA, TJIAHUPOBATh U BBIIOJHATH
HKCIIEPUMEHTBI, BHIABUTATh TUIIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSTH MOTYYSHHbIE
3HaHHS 1O (u3uKe UIsi OOBSICHEHHS Pa3HOOOpA3HBIX (PU3UUYECKHUX SBICHUU U
CBOMCTB BEIIECTB; MPAKTUYECKU HCIOJIb30BATh (PU3NUYECKUE 3HAHUS; OLECHUBATh
JIOCTOBEPHOCTh €CTECTBEHHO - HAyYHOU MH(OpMaLIUK;
® pa3BUTHE INO3HABATEIbHBIX MHTEPECOB, WHTEIIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM B mpoliecce MNPUOOpPETEeHHsS 3HAHUM M YMEHHM 10 (Qu3MKe C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHMKOB HWH(MOpPMAIMM U  COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUH;
® BOCIUTaHHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUSA 3aKOHOB IPHUPO/IbI,
UCIIOJIb30BAHUSL  JIOCTMDKEHUM (U3MKKM Ha OJaro pa3BUTHS —YeJIOBEYECKOM
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[MUBUJIM3AINK; HEOOXOAUMOCTH COTPYAHHUYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJIHEHUS 3aJlay, YBAXUTEIHHOTO OTHOLIECHUS K MHEHHUIO OIIOHEHTa MpHU
Oo0CYyXXJIeHUM TMpo0JieM €CTECTBEHHOHAYYHOTO COJAEp)KaHUs; TOTOBHOCTH K
MOPAJIbHO-3TUYECKON OI[EHKE HCII0Ib30BAHUS HAYUHBIX

JOCTHKEHHM, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOIIEH Cpeibl;

® JICTIOJIH30BaHKE MPUOOPETEHHBIX 3HAHUN M YMEHUH IS peIICHUS MPAKTUIECKUX
3a/lay MOBCEIHEBHON >XU3HU, OOecreueHus] 0e30MacHOCTH COOCTBEHHOM KU3HH,
pPaAIMOHAIIBHOTO  TIPUPOONOIL30BAHUSI MW OXpPaHbl OKPYKAIOMIEH cpeasl U
BO3MOXKHOCTh TPUMEHEHHS 3HAHWW TIPH pENICHUH 3a7a4, BO3HHUKAIOIINX B
MOCJIeyOIIeH MpodhecCHOHATBFHON NEeATeTLHOCTH.

B mnporpamMmy BKIIOYEHO COJEp’KaHHWE, HampaBlieHHOE Ha (HOPMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOMUMBIX MJi1 KauecTBeHHOro ocBoeHus OIIOII
CIIO Ha 06a3e ocHOBHOIO 00I1ero 00pa3oBaHus C MOJYYEHUEM CPEIHETr0o OO0IIero
oOpa3oBaHUs.

PaGouas nmporpamma MOKET UCIIOJIb30BaThCS JIPYTUMHU
npoecCHOHANILHBIMU ~ 00pa30BaTEIbHBIMU  OpTraHU3AIUsIMU, PEaTU3YIOIUMU
o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B TIpenelnax
ocBoenust OIIOIT CTIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsl.

1.2 OBIIASA XAPAKTEPUCTHUKA YUYEBHOMU JUCIHHAITJINHBI
«ODUSUKA»

B ocHoBe yueOHON aucCHUIUIMHBI «®DuU3MKa» JIGKUT YCTAaHOBKAa Ha
dbopmupoBaHue y O00ydYaeMbIX CHUCTEMbl 0a30BbIX TMOHATHUH (QU3NKK U
MPEACTABICHU O COBPEMEHHON (PM3MYECKON KapTHMHE MUpPaA, a TAKKE BbIpaOOTKa
YMEHUM TPUMEHSTh (PU3NUECKue 3HAHUS KaK B MPO(PECCHOHATLHON IeATeIbHOCTH,
TaK M JJI PELICHUs] )KU3HEHHBIX 33/1a4.

MHorue mojoxxeHus, pa3BuBaeMble (GU3UKOM, pacCMAaTPUBAIOTCS KaK OCHOBA
CO37aHUsl ¥  WCIOJb30BaHUSA HWH(DOPMAIMOHHBIX ¥  KOMMYHHUKAITMOHHBIX
texnonorui (MKT) — onpHoro m3 HamOojiee 3HAYUMBIX TEXHOJIOTHYCCKHUX
JIOCTUKEHU COBPEMEHHOMN IMBUIIN3AIINH.

®u3nKa JaeT K4 K MOHUMAaHUI0 MHOTOYUCIIEHHBIX SIBIICHUI U MPOLECCOB
OKPYXaroIIero Mupa (B €CTeCTBEHHOHAYYHBIX 00JIACTAX, COLMOIOTHHU, IKOHOMHUKE,
s3bIKE, TUTEpaType u 1p.). B pusuke popmMupyroTcs MHOTHE BUIBI JEATCIHHOCTH,
KOTOpbIE HWMEIOT MeTanmpeAMEeTHhIN xapaktep. K HUM B TiepByl0 ouepelb
OTHOCSITCSI: MOJISTUPOBAaHUE OOBEKTOB W TIPOIIECCOB, MPUMEHEHHUE OCHOBHBIX
METOJIOB TIO3HAHMS, CUCTEMHO-UH(GOPMAIMOHHBIN aHamu3, (QopMynaupoBaHue
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3allrsl, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H, MOMCK aHAJOTOB, yMNpaBieHHUE OOBEKTaAMHU H
nporeccaMu. MIMEHHO 3Ta NUCIHUIUIMHA TMO3BOJSET MO3HAKOMUTH CTYIEHTOB C
Hay4YHbIMU METOJAMHU MO3HAHUS, HAyYUTh UX OTJIMYATh TUIIOTE3y OT TEOPHH,
TEOPUIO OT FIKCIEPUMEHTA.

®du3zuka WUMeeT OuYeHb OOJBIIOE ¥  BCEBO3PACTAIOIIEE  YHUCIIO
MEKIMCIUIUIMHAPHBIX CBSA3€H, MPUYEM Ha YPOBHE KaK MOHSATUHWHOIO armapara,
Tak W wuHCTpyMeHTapus. CKa3zaHHOE TO3BOJIIET pacCMaTpuBaTh (DHU3UKY Kak
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METAIUCIUIUINHY, KOTOpas TNPEIOCTaBISET MEXIUCIUTUIMHAPHBIA SI3BIK IS
OTMCaHUsI HAYYHOU KapTHUHBI MUDA.

dwusuka SIBIISICTCS CHUCTEMOOOpa3yIOIIIM dakTopom ISt
€CTECTBCHHOHAYYHBIX YYEOHBIX MPEAMETOB, IOCKOJIBKY (PH3UYECKHE 3aKOHBI
JeKaT B OCHOBE COJNIEpP)KaHWS XWMHH, OHOJOTHH, reorpaduu, acTPOHOMHH U
CICIMANBHBIX  JUCHUIUIMH  (TEXHWYECKass  MEXaHWKa,  JIIEKTPOTEXHHKA,
DJIGKTPOHMKA W JIp.). YueOHas maucuuiuinHa «Du3uka» co3laeT YHHUBEPCATbHYIO
0a3y nus u3ydeHus: oOmenpo(ecCHOHANBHBIX M CICIHAIBHBIX JUCIUTLIINH,
3aKJIafbpIBast PyHIAMEHT JUIS MTOCIIEAYIOMEero 0Oy4YeHUs CTyIEHTOB.

OOisaast JIOrM4EeCKOM CTPOMHOCTBIO M OMHUPAACh HA SKCHEPUMEHTAIbHbBIE
dakTel, ydeOHas mucnmiuinHa «Dusuka»y GOpPMHUpPYET y CTYACHTOB IOJJIMHHO
HAayYyHOE MHUPOBO33peHue. Pu3nKa SBISETCS OCHOBOM YYEHHS O MaTepuaIbHOM
MUPE U pelaeT mpoOIeMbl ITOTO MUPA.

[Ipu  ocBoenuu  cnenmanbHocTedt  CIIO  TexHuyeckoro  mpoduiis
npodeccuoHanbHOr0 00pa3oBaHus (U3UKAa H3ydaeTcs Oosiee YIIIyOJIEHHO Kak
npoduibHas ydeOHas IUCHUIUIMHA, YYUTHIBAIONIAS CIEUU(PHUKY OCBaMBAEMBIX
CHELMATIbHOCTEH.

B coxepxanuu ydeOHOW MUCHMIUIMHBI 1O (U3MKE TPU TMOJATOTOBKE
OOy4YaroMIMXcs MO CHEUATBHOCTSIM TEXHUYECKOTro Mpoduisi mpodecCHoHaIbHOTO
oOpa3oBaHus MPOGUILHON COCTABIIAIONICH SIBISETCS pa3aen «DIESKTPOIMHAMUKAY,
TaKk Kak OOJIBIIMHCTBO CIEUUATBHOCTEH, OTHOCSIIUXCS K 3TOMY MNPOQUIIIO,
CBSI3aHBI C DIEKTPOTEXHUKOW U 3JIEKTPOHUKOM.

Teopetnueckne cBefeHHUS MO (PU3UKE AOMOJHSAIOTCS JEMOHCTPAIUSIMHU U
nabopatopHbiMu  pabotamu. M3ydeHue  oOieoOpa3oBaTebHOM  y4eOHOM
TUCIUIUTMHBI «DHU3uKay» 3aBEpIIaeTCs MOABEICHIHEM UTOTOB B (OpMe DK3aMEHa B
paMKax MPOMEXYTOUHOW aTTeCTallMu CTYAEHTOB B Tmpouecce ocBoeHust OIIOII
CIIO c mosydyeHueM cpeiHero ooiiero oopasoBaHusI.

1.3 MECTO YYEBHOM JUCIUIIJIMHBI B YYEFHOM IIJIAHE

VYuebnas qucruruinHa «dusukay saBiseTcs: yueOHbIM MPEAMETOM M0 BHIOOPY
n3 o0s3aTenpHON mpeameTHor obnactn «EcrectBennpie Haykuy OI'OC cpegnero
oO1miero oOpa3oBaHUsI.

B mpodeccuoHalbHBIX 00pa30BaTENbHBIX OPTAaHU3ANUAX, PEATU3IYIOMUX
oOpa3oBaTeIbHYI0 TPOrpaMMy CpeaHero oOImero oO0pa3oBaHHs B IIpejaesiax
ocoenust OIIOII CIIO nHa 6a3e ocHOBHOro oOmiero ooOpa3oBaHus, ydeOHas
nucuumuinHa «®dusukay u3ydaeTcss B 001eo0pa3oBaTEILHOM IUKJIE Y4eOHOTO
mana OIIOIT CITIO na 6Ga3e OCHOBHOTO OOIIEro OOpa3oBaHUS C IMOJy4YCHUEM
CpeaHero ooiiero oopa3oBaHus.

1.4 PE3YJBTATBHI OCBOEHUS YYEFHOM JUCIUILINHBI
OcBoenue coaepkaHusi yueOHOM AUCUMILIUHBI «DU3NKa»
o0ecreunBaeT JOCTUKEHHUE CTYIEHTaMH CIEAYIOLUX PE3yJIbTaTOB:
MEmanpeoMenHbix :
®IICTIOJIb30BAHUE PA3TUYHBIX BUJIOB MIO3HABATEILHOM JEATEIBHOCTH ISl PEIICHU




duznyeckux 3a1a4, NPUMEHEHHE OCHOBHBIX METOIOB MO3HAHUS (HAOII0eHMS,
9K3aMEH TMPOBOJUTCA IO PEHICHHI0 MPOPECCHOHAIBHON 00pa3oBaTelIbHON
OpraHu3alyy JUOO MO KEITAHUIO CTYACHTOB MPHU U3YYECHUU YUEOHON TUCUIUTLITUHBI
«Dusuka» Kak mpoduibHOW ydeOHOM AMCHUIUIMHBL OmnucaHus, H3MEpPEHUs,
DKCIIEPUMEHTA)  JJIsi  U3YYEHHUS  Pa3IMYHbIX  CTOPOH  OKpYy»arouen
NEeNCTBUTETHLHOCTH;

® 1ICIT10JIb30BAHNUE OCHOBHBIX MHTEIIEKTYaIbHBIX OMEPAIIMii: MOCTAHOBKH 3aa4H,
dbopMyIMpOBaHMS THUIIOTE3, AaHaJIW3a W CHUHTE3a, CPaBHEHHS, O000OIICHUS,
CUCTEMATHU3ALIMH, BbISABICHHS IPUUYUHHO-CIIEICTBEHHBIX CBA3EH, IOMCKA aHAJIOrOB,
dbopMynupoBaHUS BBIBOJOB IJIsi M3YYEHHUS PA3IUYHBIX CTOPOH (U3HUYECKUX
00BEKTOB,

® SIBJICHUI U MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTAIKUBATHCS B
npodeccuoHanbHOM cdepe;

YMEHHE TEHEpUpOBaTb HJIEU U ONPEACNATh CPEACTBA, HEOOXOAUMBIE IJIs HUX
peanu3anuy;

® YMEHUE UCII0JIb30BaTh PAa3JINYHbIE UCTOYHUKH JJIs1 OJTyueHUs: (PU3NIECKON UH-
(dbopManuu, OLEHUBATh €€ JOCTOBEPHOCTH;

® yMEHUE aHAIM3UPOBATH U MPEJCTABIATH HH(OOPMAIUIO B PA3IMYHBIX BUJAX;
®yMEHHUE NYOJIMYHO NPEJCTaBISATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBaHUS,
BECTU JAMCKYCCHUH, JOCTYITHO M TapMOHHUYHO COYETasl coepxaHue U (QOpMbl
NpeACTaBIsIeMON HH(pOpMaLUK;

HPEOMEMHbBIX :

® c(hopMUPOBAHHOCTh MPEJICTABICHUN O POIM U MecTe (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHHE MHUpa; MOHUMaHUE (PU3UYECKOW CYIIHOCTH HAOIIOAAEMBIX BO
Bcenennot  siBieHuii, poau  Quauku B (GOPMHPOBAHUU  Kpyrozopa U
(yHKUIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsI MPAKTHYECKUX 3a/1a4;

° BJIAJICHUE OCHOBOIIOJIaralo MU (bu3YeCKUMU MOHSTUSIMU,
3aKOHOMEpPHOCTSIMM, 3aKOHAMH W TEOPHUSIMH; YBEPEHHOE HCIOJIb30BAHUE
($u3nYECKO TEPMUHOJIOTUU U CUMBOJIMKHY;

®BJIa/ICHUE OCHOBHBIMH METOJaMH HAy4yHOrO I[IO3HAHUS, HCIIOJIb3YEMbIMH B
busuKke: HAOMIOEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

yMeHus1 00pabaThiBaTh pe3yabTaThl U3MEPEHUI, OOHAPYKUBATH 3aBUCUMOCTh
MEeXIy (PU3NYECKUMH BETUIMHAMH, OOBSCHSITH TOJyYCHHBIC PE3yIbTaThl U JI€NIaTh
BBIBOJIBL;

® c(hOpMHPOBAHHOCTH YMEHUS pelliaTh (PU3NUYECKre 3a/1auu;

® c(OpMUPOBAHHOCTH YMEHHS PUMEHSTH MOJTyYCHHBIC 3HAHUS I O0BICHEHUS
YCIIOBUM NMPOTEKaHUs (PU3NYECKUX SBJICHUHN B IPUPOJE, MpodeccruoHanbHOM cdepe
U JIJIS1 IPUHATHS TIPAKTHUECKUX PEUICHUH B ITOBCETHEBHOM KU3HHU;

o c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIUM IO OTHOIICHHIO K (PU3NUYECKOM
uHbOpMaInK, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

PCSyJ'IBTaTBI OCBOCHUA y‘-IC6HOfI JHUCIUITIINHBI OGH.[I/IC KOMIICTCHIIU

MeranpeamMeTHble:

- uCronb30BaHue  pa3nuyHbix  BuaoB | OK 2.  OpraHu3oBeiBaTh  COOCTBEHHYIO
MI03HABATENBHOM AEATENbHOCTU Ul PEIIEHUs] | NeSITEeIbHOCTh, BBIOMPATh TUIIOBBIE METOABI U




¢dbu3nyueckux 3a7ad, NPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHUsS (HAOIIOICHUS,0NUCaHUS,
U3MEpEeHUs, JKCIEPUMEHTAa) IJs HU3Yy4eHHUS

pa3IMYHBIX CTOPOH OKpY’KaroIlen
JIECTBUTEIBHOCTH;
Hcnonns3oBanue OCHOBHBIX

HMHTEJUICKTYaJIbHBIX OIEpPalui: IMOCTAHOBKH
3ana4n, GopMyIHpPOBAHUS THIIOTE3, aHAIN3A U
CUHTE3a, CpaBHEHHUs, O0O0OOIIEHUs, CHCTe-
MaTH3aluH, BBISIBIICHHS NPUYHHHO-
CIIEICTBEHHBIX CBs3CH, IIOMCKA aHAaJOroB,
(dbopMyIMpOBaHHS BBIBOJIOB JUISI W3YYCHUS
Pa3IUYHBIX CTOPOH (HU3UYECKHMX OOBEKTOB,
SBIIGHUA W TPOIECCOB, C  KOTOPBIMHU
BO3HHKAeT HEOOXOAMMOCTH CTAaJKUBAaThCS B
npodeccuoHabHOU cdepe;

CrOCOOBI  BBITIOJHEHUS MPOdeCcCHOHATBHBIX
3aqa4, OIGHHWBAaTh UX O3(PPEKTHUBHOCTD H
Ka4eCTBO.

OK 3. AnanusupoBath pabodyr0 CUTYaIIHIO,
OCYILIECTBIIATh TEKYLIUN U UTOTOBBII
KOHTPOJIb, OLICHKY U KOPPEKIUIO
COOCTBEHHOM I€STEILHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOCH
paboThI

HCIIOJIb30BAaTh PA3JIMYHBIC HKWCTOYHHUKH JJIA

MIOJTyYEeHUS buznyeckoi uH(popmMaluu,
OLICHUBATh €€ JOCTOBEPHOCTb;
YMEHUE aHAIM3UPOBaTh M  IPEACTABILITH

MH(OPMALIHIO B PA3JIMYHBIX BUJIAX;
yMEHUE MyOJIMYHO MPECTABIATh PE3yIbTaThI

OK 4. OcymiecTBiATh NOUCK U
UCIIOJIb30BaHNE NHPOPMAIIH, HEOOX 0 TUMOI
JUTs 3 (HEKTUBHOTO BBITIOJTHEHUS
npodeccnoHaIbHBIX 3ajad,
po(hecCHOHATBFHOTO U JMYHOCTHOTO
pa3BHTHSL.

COOCTBEHHOTO UCCIIEJOBAHMs, Bectu | OK 5. Mcnone3oBaTh HHGOPMALIMOHHO-
JUCKYCCHUH, TOCTYITHO U TAPMOHUYHO COYETass | KOMMYHHKAI[MOHHbIE TEXHOJOTUU B
cojepkaHue W (GopMbel mpeAcTaBIsIeMOl | MpodecCHOHAIBHOM 1eATEIbHOCTH
nH(pOpMaINH;

IIpeameTHbIe:

BJIAJICHUE ocHoBonojnararomumu | OK 2. OpraHu3oBbiBaTh  COOCTBEHHYIO
¢buznyeckuMu MOHATHUSAMH, | JE€ATEIBHOCTh, BEIOUPATh THUIIOBBIE METO/IbI U
3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMM; | CIIOCOOBI BBIMOJHEHHS MPOPECCHOHATbHBIX
YBEpEHHOE  MCIIONb30BaHME  (U3MYECKOH | 3agady, OLEHHMBaTh UX J(PPEKTUBHOCTH U
TEPMHUHOJIOTUH U CUMBOJIMKH; Ka4yecTBO.

BJIaICHUC OCHOBHBIMHU MCETOAAMU HAYYHOI'O

MO3HAHUS, MHCIOJNb3YEeMbIMH B  (U3UKE:
HaOIIOZICHNEM, ONUCAaHHEM, W3MEpPEHHEM,
AKCIIEPUMEHTOM;

YMEHHUS o0pabaTbIBaTh pe3yJbTaTh
U3MepeHuil, OOHapyKuBaTh  3aBUCHMOCTb
MEXIy ¢buznyeckumMu BEJIMYHUHAMH,

OOBACHATH IMMOJIYYCHHBIC PE3YJIbTAThI U ACJIATh
BBIBOJBI,

OK 3. Ananu3upoBaTb pabouyro CUTYAIHIO,
OCYIIECTBJIATh TEKYIIUH U UTOTOBBII
KOHTPOJIb, OLICHKY U KOPPEKLUIO
COOCTBEHHOM JI€SATENLHOCTH, HECTH
OTBETCTBEHHOCTH 3a PE3YJIbTAThl CBOEH
paboTsl

c(hOpMUPOBAHHOCTH YMEHUS pemats | OK 3. Anamm3upoBaTh pabOUuyi0 CHUTYAIIHIO,
¢busnyeckue 3a1a4u; OCYIIECTBIATh  TEKYIIMH WM WUTOTOBBIN
cOpPMUPOBAHHOCTh ~ YMEHUSI  IPHUMEHSTH | KOHTPOJb, OLIEHKY u KOPPEKIINIO
MOJlyYeHHblE  3HAaHUS Ui OOBSICHEHUS | COOCTBEHHOM NESTENbHOCTH, HECTH
yCIIOBUHM MpOTeKaHus (PU3MUECKUX SBJICHHM B | OTBETCTBEHHOCTh 3a pE3yJIbTaThl  CBOEH
npupojie, npodeccuoHadbHON chepe u I | paboOThI

NPUHATHS ~ TPAKTHUECKUX  pEIIeHud B

ITOBCEIHEBHOM JKHU3HH;

chopMUpOBaHHOCTh coOcTBeHHOM mo3unuu | OK 4. OcyecTBisTh TOUCK u
M0 OTHOUICHHUIO K (hpM3NYecKoil MHpOpMaLKH, | UCHOIb30BaHUE MHPOPMALIMU, HEOOXOIUMOI
II0JIy4a€MOM U3 Pa3HbIX HCTOYHUKOB. I L 3P PEKTUBHOTO BBITIOJTHCHMS




po¢eCcCHOHATBHBIX 3a/1ad,
npodeccrnoHalIbHOTO u JINYHOCTHOT'O
Pa3BUTHUA.
OK 5. Hcnonb3oBath HH(GOPMAIIMOHHO-
KOMMYHHUKAIIUOHHBIC TE€XHOJIOTMH B
podecCHOHAIBHON IeATEIbHOCTH
Coomeem-
cmeyuiue
Coomeem- | 1uyunHocmmuole
Jluunocmmuoie pe3yromamol 00yueHus cmeyuiue | pe3yibmanl
OK peanuzayuu
npozpammol
60CRUMAHUS
YyBCTBO TOPJOCTU U YBAXKECHUA K UCTOPUHU U OK 06 JIP 1
JIOCTHKEHUSIM OT€UECTBEHHON (hM3HYECKON HAYKH;
(¢u3nyeCKr rpaMOTHOE MOBEJEHUE B MPOPECCUOHATBHON
NeSATEILHOCTH U OBITY TIPU OOpallleHuu ¢ mprudopamMu u
YCTPOMCTBAMH
TOTOBHOCTh K  TpojoibkeHuto  obpaszoBanus u | OK 02 JIP 7
MOBBINICHUS KBaTU(DUKAIIIHI B U3-
OpaHHOM npodeccuoHanbHOMN AEATETLHOCTH U
O0OBEKTHUBHOE OCO3HAHUE POJIU (PU3UUECKUX
KOMITETEHIIUI B 3TOM
YMEHHE UCIOJIb30BATh TOCTUKEHUSI COBPEMEHHOM OK 07 JIP 10
bu3nuecKoil HAayKH U (PU3NYECKUX TEXHOJIOTUM ISt
MOBBIIICHUS COOCTBEHHOTO UHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodeccruoHaIbHOM
JIEATEIIbHOCTH
YMEHHE CaMOCTOSITEIBHO JOOBIBATh HOBBIC JIJIsl CEOs OK 07 JIP 10
bu3nUecKue 3HaHus, UCTIONB3Ys JIsl TOTO TOCTYITHbIC
WMCTOYHUKHU MHGOpMAITIH
YMEHUE BBICTPauBaTh KOHCTPYKTUBHBIC OK 02 JIP 13
B3aMMOOTHOIIEHHS B KOMaHJIE 10 PEIICHUIO 00X
3a/1a4y
YMEHUE YIIPABJISITh CBOEH MMO3HABATEIBHOM OK 02 JIP 14
NEATEIIbHOCTBIO, TPOBOJAUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUJICKTYAJIbHOTO PA3BUTHS

Kpome TOro, B mporecce HW3ydeHHs] IUCHUILIUHBI (POPMUPYIOTCS CIEIYIONTUE

KOMIIETCHIIUH.

OK 02 OcyuiecTBasTh NOUCK, aHAIW3 U UHTEPIIPETALMI0 HHPOpMaLIUH,

HEO0OXOIMMOM JIJIs1 BBITIOTHEHUS 3a7a4 Mpo(ecCuOHANTBHOM NeATEIbHOCTH




OK 06 IlposiBisATh rpa)kIaHCKO-MATPUOTHYECKYIO IMO3HIHIO, JEMOHCTPUPOBATH
OCO3HAaHHOE TIOBEICHME Ha OCHOBE TPAJULMOHHBIX  OOILEYEIOBEYECKUX
IEHHOCTEMU.

OK 07 ConeiicTBOBaTb COXPAHEHUIO OKPY’KAIOLIEH Cpelbl, pecypcocOepeKeHuIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIMSX.

N JINYHOCTHLIC PE3YJIbTAThI:

Oco3zHaronii ceds rpakJaHMHOM U 3aIIUTHUKOM BEIMKOW CTPaHbI JP 1

Ocos3Haronyii  OPUOPUTETHYIO  LEHHOCTh  JIMYHOCTU  YEJIOBEKAQ,
YB@KAIOMIMKA COOCTBEHHYI0O M UYXYI0 YHHUKAJIbHOCTh B Pa3IMYHBIX JAP7
CUTYallUsIX, BO BceX (JOpMax M BUJAX JEATEIbHOCTH.

3a0oTsmuiics O 3alUTe OKpYKarolleld cpelbl, COOCTBEHHOW M YYyXKOM JIP 10
0€3011aCHOCTH, B TOM YHCIIe IIU(PPOBOI

CriocoOHbIM 1pU  B3aUMOACWUCTBUU C JPYTMMHU JIOJbMH JOCTHraTh
MIOCTABJICHHBIX LEJIEH, CTPEMSIIUNACSA K (OPMUPOBAHHUIO B CTPOUTEIBHOM JIP13
OTpacild U CUCTEME >KUIIUIIHO-KOMMYHAJIBHOI'O XO3SMCTBA JINYHOCTHOT'O
pocTa Kak npodeccronana

CrocoOHBIM CTaBUTH MEpPea COOOM MeNu IS PEIICHHS BO3HHUKAIOUIUX
po(eCCHOHANBHBIX 3a7ad, MOAOUpaTh CIOCOOBI PEIICHHS] U CPEACTBA JIP14
pa3BUTHSA, B TOM 4HCIE€ C MCIOJb30BaHUEM HH(MOPMAITHOHHBIX
TEXHOJIOTHI;

1.5 KosimyecTBO 4aCOB HA OCBOEHUE NMPOrPAMMbI M CUMILINHBI:

O6beM o0pa3oBaTenbHON Harpy3ku 125 4acoB, B TOM YHCIIE:

00s13aTeNIbHON ayIUTOPHOM yueOHON Harpy3ku oOydaromierocsi 117 gac;
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2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0beM yueOHOM TUCHUIJIMHBI U BHAbI Y4eOHOI padoThl

Buna yuyeo6Hoii padoThl

Oo0vem uacos

KOHTPOJIbHBIE paOOThI

O0beM 00pa3oBaTe/IbHOM HATPY3KHU 125
yueOHasi HArpy3ka o0y4yalonierocsi (Bcero) 117
B TOM YHCJIC:
PAKTUYECKUE 3aHITHUS -
J1a00paTOPHBIE 3aHATHUS 36
8

Hmoecosas ammecmayusl 6 qbopme IK3AMEHA




2.2. TemaTu4eckuil JIaH U copep:KaHue Y4eOHOH TMCIUNINHBI «DU3MKA»

HanmenoBanue
pa3aesioB U TeM

Copep:xanue yueOHOro MaTepuaJia, 1adopaTropHbie padoTbl

KoanuyecTBo
JacoB

Yposenn
OCBOEHHS

1

2

3

4

BBenenue

Pe3yabTaTnl 0ocBOeHMS:

IUIAHUPOBaHUE COOCTBEHHOM JESTENbHOCTH JJIsl JOCTHKEHMS IOCTABJIEHHBIX 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.

YMenue 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 SBICHHU U MTPo1ieccoB. Poiik SkciepuMenTa 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 crnenuansHocreit CI10.

2

2

Paznen 1 Mexanuka

24

Tema 1.1
Kunemarunka

Pe3ysabTaThl 0cBOeHMSs y4eOHOI 1eITeJIbHOCTH

Ilpeamernsbie:

YMeThb- ONPEAEIIATh KOOPAUHATHI IIPOMAECHHOTO IIyTH, CKOPOCTH U YCKOPEHMS Tejla 110 yPaBHEHUSAM
3aBUCUMOCTH KOOPAMHAT U MPOEKLUNA CKOPOCTH OT BPEMEHHU.

IIpoBOANUTH CpaBHUTENIBHBIN AHATIN3 PABHOMEPHOT'O U PABHOIIEPEMEHHOIO JBUKCHHM.
[IpuBOIUTE PUMEpPBI TOCTYIATEILHOIO U BPAIATEILHOIO JBUKEHUHN B TEXHUKE.

[Tpuobperath onbiTa paboTHI B IPYIIIE C BHITOJTHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH.
3HATh-IIPEACTABICHUE MEXAHUYECKOTO IBHYKEHUS Tella YPaBHEHUSAMU 3aBUCUMOCTH KOOPAUHAT U
MPOEKIMeN CKOpOCTH OT BpeMeHH. [IpeacTaBienrne MexaHHuecKoro ABMKEHUS Tea rpaduKkaMu
3aBUCUMOCTHU KOOPAWHAT U IIPOEKLUEN CKOPOCTH OT BPEMEHU

MeranpeamerHbie:

UCTIOJIb30BaHUE PA3TMYHBIX BUIOB [T03HABATEIBHOM AEATENLHOCTH ISl peLIeHUs (PU3nYecKux
3aj1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MMO3HaHMsI (HAOII0IeHHs], OIMCAHUs], U3MEPEHUS,
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SKCHEPUMEHTA) JUTSl U3YUEHUS Pa3IMYHbIX CTOPOH OKPY>KaIOLIeH JefiCTBUTEILHOCTH;
Coaep:xkanue yueOHOro MaTepuajia

Mexanunueckoe apuxenue. [lepemenienue.

[Tyts. CxkopocTh. PaBHOMEPHOE IPSIMOIMHENHOE JIBUKEHUE.

VYckopenue. PaBHoniepeMeHHOE PSIMOJIMHEMHOE JIBUKEHHUE.

CBoboaHoe najgeHue. [[Bmkenue Tena, OpoIIeHHOTO MMOJT YIJIOM K TOPH30HTY. PaBHOMEpHOE
JIBUKEHHE 110 OKPY>KHOCTH.

NN DNDN

Jlabopamopuasn padoma Nel «H3zmepenue yckopenust c60600H020 RAOEHUSL ¢ NOMOUBIO
MAMemMamuiecKo20 MAsimMHUKA»

Tema 1.2
JIlnHamuka

PesysabTaTsl 0cBOeHHSsI y4eOHOI 1eSITeJIbHOCTH

IIpenmerHbIE:

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

W3narath OCHOBHbIE OJ0XKEHUSI COBPEMEHHOM HayYHOM KapTUHBI MUPA.

‘Yka3arh UCIIOJIb30BAHUS BUJ0B I[C(bOpMaHHfI. SICHO M TOYHO H3J1aratb CBOMU MBICJIN, JIOTHYCCKHU
00OCHOBBIBAaTh CBOIO TOUKY 3PEHUSI, BOCOPUHUMATh U aHAJIM3UPOBATH MHEHHSI COOECETHUKOB,
IIPU3HABAs IIPAaBO JPYTOro YesioBEKa Ha UHOE MHEHUE.

Hcnonp3oBats MHTEpHET U1 IOMCKa HHPOPMAIUK

J0JI7KeH 3HATh - CHJIBI IPH 00paboTKe MeTaiia. | paHuIlbl IPUMEHUMOCTH 3aKOHOB, U3MEPEHHUS
¢usnueckux BeaMuMH. [IpruMepbl BAMSAHUS OTKPBITHI B (PU3UKE Ha IIPOTPECC B TEXHUKE U
TEXHOJIOTUH NPOU3BOICTBA.

Meranpeamernbie:

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

Copaep:xkanue yueOHOro MaTepuajia

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

2.3aKk0H BceMUpHOTO TaroTeHus. [ paBuranmonnoe nomue. Cuia Tsokectu. Bec. CriocoOsr
n3MepeHust Macchl Tel. CHITbl B MEXAHUKE.

Jlabopamopuasn paboma Ne2 « Onpedenenue ko3 huyuenma mpenus CKOIbHCEHUA»

N

Tema 1.3
3aKoHBI COXpaHeHHS B
MeXaHHKe

Pe3yabTaTbl 0CBOCHUSI YUCOHOM 1eSITEIbHOCTH:
IIpeamernsbie:
yMeTb- IPUMEHSTh 3aKOHBI COXPAHEHUSI UMITYJIbCA JJIS1 BBIYMCIIEHNS] H3MEHEHUI CKOPOCTEH Tell
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IIPU UX B3aUMOJICHCTBUAX. BHIUMCISATE paboTy CHII M H3MEHEHUS! KWHETUYECKON SHEPTUH Telna.
Borunciare noTeHIuanbHy0 SHEPruto Tei. OnpenensaTs NOTEHIIMATIbHYIO SHEPTUIO YIIPYTO
ne(pOpMHUPOBAHHOTO TeJIa M0 U3BECTHOM JeopMalvy U KECTKOCTH Tela.

3HATh- IPUMEHEHHE 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHH MPHU pacyeTax pe3ybTaToB
B3aMMO/JICHCTBUI TeJl TPABUTAIMOHHBIMU CUJIAMH U CHJIAMH YIIPYTOCTH.
VYkazanue r paHul IPUMCHUMOCTH 3aKOHOB MCXAaHHUKH. Ykazanue y‘-Ie6HBIX JAUCIHUILINH, ITPU
M3YyYEHUH KOTOPBIX UCIOJB3YIOTCSA 3aKOHBI COXPAaHEHHUS.
MeranpeamerHbie:
YMEHHE UCII0JIb30BaTh Pa3IMYHble UICTOUYHUKY JUTS [TOTydeHHsl (pr3nyeckor HHpOopMaLuy,
OLIEHUBATb €€ IOCTOBEPHOCTh
Copaep:xkanue yueOHOro MaTepuajia

HNmmyabe Tesa. 3aKk0H COXpaHEHUs peakTUBHOE JIBHkeHHe. PaboTa 1 MomHOCTh. MexaHnyeckast
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

Pe3yabTaTbl 0CBOCHHs YUeOHOI 1esITeIbHOCTH

IIpexmerHbIie:

J0JI7K€eH YMeTh - CCIIE0BaTh 3aBUCUMOCTb Iepro/ia KojieOaHUi MaTeMaTH4ecKoro MassTHUKA OT
€ro JUTMHBI, MacChl M aMILTUTY bl KoJeOaHui. MccenoBars 3aBUCUMOCTD TIEPHO/Ia KoJIeOaHui
rpy3a Ha IPY>KUHE OT €0 MACChI M )KECTKOCTH NPY>KUHBI. BBIUMCsATh neproa koneOaHui
MaTeMaTHYeCKOro MasiTHUKA 110 U3BECTHOMY 3HAUEHUIO €T0 JJIMHBL. BrruncnsaTs nepuoa
KoJieOaHMi Tpy3a Ha MPYKHUHE 110 U3BECTHBIM 3HAUEHUSM €r0 MACChl M KECTKOCTH MPY>KUHBI.
BripabarbiBaTh HaBBIKM BOCIIPUHUMATh, AaHAIU3UPOBATH, IEpepadaThIBaTh U MPEIbIBIATH
UH(QOPMAIIHIO B COOTBETCTBUHM C ITOCTABICHHBIMHU 33/1a4aMH.

JAOJIZKEH 3HATh - IPUMEpPHI aBTOKOJIEOATEIbHBIX MEXaHUUECKUX CUCTEM, KIIaCCU(PHUKAIIH
koseOanuii. O6IacTu MPUMEHEHUS YIIbTPa3ByKa U MEPCHEKTUBbI €r0 UCIOIb30BaHUs B Pa3IMUHbIX
001acTsAX HAyKH, TEXHUKH, B MeauluHe. CyTh 9KOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C BO3JEH-
CTBHEM 3BYKOBBIX BOJIH Ha OPIaHU3M YeJIOBEKa.

MeranpeamerHbie:

yYMEHHE aHAJIM3UPOBATh U MPEICTABIATh HUH(POPMALIMIO B PA3ITUUHBIX BUIAX

Copep:xanue yuyeOHOro MaTepuasia

Mexannueckue kosaedanus. KonebarenbHoe aBmkeHue. ['apMoHndeckue KoneoaHusl.
CBoboaHbIe MexaHndeckue konedanus. JInnelinple MexaHu4eckue KojaeOaTelIbHbIe CUCTEMBI.
[TpeBparienue s3Heprum Npu KosedarebHOM JIBIKeHHH. CBOOOAHBIE 3aTyXalOIINe MEXaHUUECKHe
KosiebaHus. BeIHyKIeHHbIe MeXaHn4ecKHe KojiebaHus

Jlabopamopuasn paboma Ne 4 «13yyeHne 3aBUCIMOCTH TIepr0/1a KoJieOaHUN HUTSHOTO (MITH
HPY)KI/IHHOFO) MasATHHUKA OT JJIMHBI HUTHU 1 MACCBI I'Ppy3a»
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Pasnen 2 Mosiekyasipaast puznka v TepMOAUHAMMKA

26

Tema 2.1

OcHOBBI
MOJIEKYJISIPHO —
KHHETHYECKOI TeOpuu

Pe3yabTaThl 0CBOEHUS YUEOHOI 1eSITeIbHOCTH:

IIpexmeTHbIe:

JOJIZKeH YMeTb - BBIIIOJIHATh 3KCIIEPUMEHTHI, CIyXalliue Jisi 000CHOBAaHUS MOJIEKYJIIPHO-
kuHeTndeckoi Teopun (MKT). Pemarp 3a1aun ¢ mpuMeHEHHEM OCHOBHOT'O YpaBHEHUS
MOJICKYJISIPHO-KUHETUUECKON TEOPUH Ta3o0B.

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

JA0JIZKeH 3HATh - ONpe/IeieHre TapaMeTPOB BEIIeCTBA B ra3000pa3HOM COCTOSIHUU

U TIPOUCXOIINX TporieccoB no rpadukam 3asucumoctu p (T), V (T), p (V).
OkcnepumenTansHoe uccnenoBanue 3asucumocti p (T), V (T), p (V). [Ipencrasnenue B Buze
rpauKOB H30XOPHOT0, N300apHOTO M U30TEPMHUUECKOT0 MPOIECcCOB. Brruncienue cpennei
KUHETHYECKOW YHEPTUU TEIJIOBOTO JBMYKEHUS MOJIEKYJT 10 U3BECTHOM TEeMIIepaType BEIeCTBa.
BrickasbiBanue TUTIOTE3 U1 OOBSICHEHUS HAOI0OJaeMbIX SBJICHUN. YKa3aHUE TPAHUIL
MPUMEHUMOCTH MOJIENHU «HeallbHBIN ra3» u 3akoHoB MKT

MeranpeamerHbie:

HCIOJIb30BaHUE PA3IMYHBIX BUJIOB TO3HABATEIBHOM NESITEIbHOCTU AJISl pEHIeHUs (PU3UIECKUX
3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHUS (HAOJII0ICHNUS,0MUCAHNS, U3MEPECHHSI,
HKCIIEPUMEHTA) JUIS U3YUEHUS Pa3IMYHBIX CTOPOH OKPY KaIOIIeH JefiCTBUTEILHOCTU
Conep:xkanue yueOHOro MaTepuasa

12

1.0cHOBHBIE T0JI0KEHUS MOJICKYJISAPHO — KHHETHYECKOil TEOPHMH U UX OIIBITHOC 000CHOBaHHE.

Cunbl U 3HEprusi MEXMOJIEKYJIIPHOTO B3auMoAencTBUS. CKOPOCTH IBUKEHUS MOJIEKYJ U UX
n3Mepenue. Macca u pazmepsl Mosiekyn. Onbitel LTepna u Ileppena. KonnuectBo BemecTsa.
Mounb. [Toctrosinnas ABorapo.

2. A neanbublii ra3. Jlasiaenne raza. [lousitue Bakyyma. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO —
KMHETUYECKOM TEOPUH UIEATIBHOTO ra3a. Y paBHEHUE COCTOSIHUS HICAIBHOTO Ta3a.
3.M3onpouecchl U UX rpaguku

o

Jlabopamopnas paboma Ne 5 «lIposepxa nonosxcenuti MKTy
Jlabopamopuas paboma Ne 6 «3yuenue 00HO20 U3 2A308bIX 3AKOHOB)

N

Tema 2.2.
OcHOBBI
TEPMOTHUHAMHKH

PesyabTaTbl 0CBOCHUA YUeOHOM 1esITEIbHOCTH
IIpeamerHbie:
JOJIKEH YMETh - U3MEPSTh KOJMYECTBA TEIUIOTHI B IIPOLECcax Terionepenadn. Paccunrars
KOJIMUECTBA TEIUIOThI, HEOOXOANMOTO JUI OCYILIECTBIECHHS 33JaHHOTO IpoIecca ¢
Teruionepenavyeid. PaccunteiBaTh M3MEHEHHsI BHYTPEHHEW SHEPTUU T, padOThI U MepelaHHOrO
KOJIMUECTBA TEIUIOTHI C UCIOIb30BaHUEM NIEPBOr0 3aKOHA TEPMOIMHAMUKU. PaccuntaTh paboty,
COBEpIIICHHOM ra3oMm, 1o rpaduky 3asucumocth p (V).
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Beruncnste paboTy ra3a, COBEpIIEHHYIO P U3MEHEHUH COCTOSTHUSI IO 3aMKHYTOMY LIUKITY.
Boruucnars KITJ{ npu coBepuieHny ra3oM paboThl B IPOLIECCAX N3MEHEHUS COCTOSHHS 1O
3aMKHYTOMY LIMKILY.

YMeTb BECTH MO, BBICIYIIMBAaTh MHEHHE ONIIOHEHTA, Y4aCTBOBATh B JUCKYCCUU, OTKPBITO
BBIPa)KaTh U OTCTaUBaTh CBOIO TOUKY 3PEHUSI.

J0JI7KeH 3HATb - IPUHLUI JEUCTBHA TEIUIOBBIX MaIlMH. Poib (M3UKH B CO3JaHUH U
COBEpLICHCTBOBAHUH TEIUIOBBIX ABUrarelsieil. CyTh 3KOJIOrMUECcKUX MpodiieM, 00yCIOBIEHHBIX
paboTOH TEIUIOBBIX BUTATENEN U IIPEUIOKEHUE ITYTH UX pelieHusl. I paHuLibl TPUMEHUMOCTH
3aKOHOB TEPMOJMHAMHUKH.

MeranpeamerHbie:

yMeHHE YOJINYHO MPECTABIATh Pe3yIbTaThl COOCTBEHHOIO UCCIIEA0BaHMUs, BECTH AUCKYCCHUH,
JIOCTYITHO U TApPMOHHUYHO COYETask coAepkKaHue U (pOpMBbI IpeicTaBiIsseMol HHpopMaLuu
Copaep:xkanue yueOHOro MaTepuajia

1.M3meHeHre BHYTpEHHEH SHEPTUH Ta3a B MPOIIECCe TEIIO00MEHA M COBEPIIIAaeMOi paOOTHI.
ITepBoe Havasmo TepmouHamMuku. PaboTa raza nmpu n300apHOM U3MEHEHUU €ro 00beMa.

2. [lonsATHE O BTOPOM Havase TepMOoaMHaMUKH. [IpuHIHIT 1efiCTBUS TEMIOBOI MaIlIUHEI.

3. KIIJ] Terutoro nuratesns. Poib TETUIOBBIX ABUTATEICH B HAPOHOM XO3SHUCTBE M OXpaHa
MIPUPOJIBI.

Tema2. 3. ArperaTubie
COCTOSIHUSA BeLeCTBa
U (a3oBbIe EPEXoabl

PesysabTaTnl 0CBOCHHS Y4eOHOM e TEJILHOCTH

IpexmerHbIe:

JOJI2KeH YMETh - U3MEPATH BIIAXKHOCTD BO3AyXa. PacCUMTBIBATE KOJIMYECTBO TEILIOTHI,
HE00XO0IMMOT0 ISl OCYILECTBIIEHHS ITPOLEcCca EPEX0a BEIIECTBA U3 OJHOTO arperaTHoro
COCTOSIHUSA B Ipyroe. DKCIEpUMEHTAILHO UCCIIE0BATh TEIUIOBBIE CBOMCTB BeecTBa. [IpuBoauts
IIPUMEPBI KaWJUIPHBIX SBJIEHUHN B OBITY, IPUPOIE, TEXHUKE.

J0JI7KeH 3HATb - IPUMEHEHNE (PU3NYECKUX MOHATUH 1 3aKOHOB B yueOHOM MaTepHae
npo¢ecCHOHAILHOIO XapaKTepa.

Meranpeamernbie:

YMEHHE UCII0NIb30BaTh Pa3IMyHbIe UCTOUYHUKH JUTS TOTydeHHsl (pu3nyeckoi HHPopManuy,
OLICHMBATH €€ JOCTOBEPHOCTb;

YMEHHE aHAJIM3UPOBATh U MPEICTABIATh HHPOPMAIIMIO B pa3IMUHBIX BHJIAX;

Coaep:xkanue yueOHOro MaTepuajia
1. Ilonstue ¢a3wl Bemectsa. HaceieHHsli nap u ero cBoiictsa. Bzaumogeiictsue armocdeps! 1

ruapochepsl. Bnaxunocts Bozayxa. Touka pocsl. [IpuOops! uist onpeaeneHus BIaKHOCTH BO3TyXa.

Kunenue. 3aBucumMocTh TeMnepaTypbl KUIIEHUS OT AaBieHus. KpuTrndyeckoe cocTosiHIE BEIEeCTBa.
XapakTeprcTUKa )KUKOTO COCTOSIHUSA BeliecTBa. Kpucranmnueckoe 1 aMoppHOE COCTOSTHHS
BeniectBa. [ledopmartus TBEpbIX Te. 3akoH ['yka.
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Jlabopamopnasa paboma Ne 7. « U3meperue koaphpuyuenma nosepxHoCcmHo2o HamsiceHus
HCUOKOCTNUY

Jlabopamopnasa paboma Ne 8. «l3meperue omHoCUMENbHOU 8IAACHOCMU 8030YXA»
Jlabopamopuasa paboma Ne 9. «Onpedenenue Mooy ynpyeocmu pe3uHuly

NN

Pasnen 3. DuekTpoanHaMuka.

44

Tema3.1
JleKTpUUYecKoe 1moJie
3aKOHBI NOCTOSIHHOTO
TOKA.

Pe3yabTaThl 0CBOEHHS YUeOHOI 1esITeIbHOCTH

IIpexmeTHbIE:

JAOJIKeH YMETh - BBIYUCIISTh CUJIbI B3aUMOJICHCTBUS TOUEUHBIX AJIEKTPUUYECKHUX 3apsJIOB.
Bb1uucisaTe HanpsKEHHOCTh 3JIEKTPUYECKOTO MOJISL OTHOTO U HECKOJIbKUX TOYEUHBIX
ANEKTPUUECKUX 3apSAA0B. BIUHUCIIATH MOTEHIMAT 3JIEKTPUYECKOTO MOJISl OTHOTO U HECKOJIBKUX
TOYEUHBIX JICKTPUUECKHUX 3apsi/ioB. [I[poOBOIUTH CpaBHUTENBLHBIN aHAIN3 TPABUTAIIMOHHOTO U 3JIEK-
TPOCTATHYECKOTO MOJIEH

JAOJI2KeH 3HATH - YCTPOICTBO KOHIEHCATOPA, XAPAKTEPUCTUKY. Pa3HOCTh OTEHLUATIOB, SHEPTHIO
ANEKTPUYECKOTO MOJIS 3apsKEHHOr0 KOHIeHcaTopa. [ImaH cxembl JeHCTBHI SKCIEPUMEHTATBHOTO
onpeiesIeHUs AIEKTPOEMKOCTH KOHAEHCATOpa U AUAJICKTPUUECKONU MPOHUIIAEMOCTH BEIIECTRA.
[IpoBeneHue CpaBHUTENBHOTO aHAIN3a TPABUTALIMOHHOTO U AJIEKTPOCTATHYECKOTO MOJIEH
MeTanpeaMeTHbie:

WCTIOJIB30BaHUE PA3IMYHBIX BUJIOB TTO3HABATEIILHOM JNESITEIBHOCTH ISl PEIICHUS (PU3UICCKUX
3a/1a4, IPUMEHEHUE OCHOBHBIX METO/I0B II03HAHUS: U3MEPEHMS, SKCIIEPUMEHTA ISl U3YUECHUS
Pa3IUYHBIX CTOPOH OKPY’KAIOIIEH TEHCTBUTEIBHOCTH

Coaep:xkanue yueOHOro MaTepuajia

1.ITonsiTHE 00 3JIEKTPOMATHUTHOM I10JI€ ¥ €r0 YACTHBIX NMPOsIBJIEHUsAX. MaTrepuaabHOCTb
AJIEKTPOMArHUTHOT'O MOJIA. SIBJIEHNE 3IEKTpU3aluy Tel. JNEKTPUUECKUH 3aps]. 3aKOH COXpaHEHHUs
3apsa. BzaumoneiictBue ToueuHbix 3apsiioB. 3akoH Kynona. Dnekrpuueckoe mosie.
Hanpssk€HHOCTD U HaIIPsSKEHUE.

2. du3nuecKre OCHOBBI IPOBOAUMOCTH METALIOB. [10CTOSIHHBIN 2IEKTPUIECKUN TOK, €0
XapaKTEPUCTUKH. Y CIIOBHSI, HEOOXOAUMBIE JIs1 BOSHUKHOBEHUS TOKA.

3. DnekTpoaBrKyIIas cuiia. 3akoH OMa JyIs ydacTKa e HiTH JUTS 3aMKHYTOH IICTTH.
[TapayienbHOE U ITOCIEN0BATENBLHOE COCIUHEHUE IIPOBOIHUKOB.

4.ConpoTHBIIEHHE KaK AJIEKTPHUYECKas XapaKTEPUCTUKA PEe3UCTOPa. 3aBUCUMOCTh COMPOTHUBIICHUS
pE3UCTOpa OT TEMIIEPATYPHI.

5.IMonsTHE O cBEpXITpOBOANMOCTH. PaboTa 1 MOIITHOCTh MOCTOSTHHOTO TOKa. 3aKoH JI>Koyiist —
Jlenna.

16

Jlabopamopnasa paboma Nel0 «Onpedenenue 3/[C u 6nympenne2o conpomueienuss UCMOYHUKA
moxay
Jlabopamopnasa paboma Nel 1. «IIposepka 3aKk0OH08 NAPANLIENbHO2O U NOCIE008AMENLHO2O

NN
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COeOUHeHUs»
Jlabopamopnasa paboma Nel2. « Onpedenenue y0eibH020 CONPOMUBNEHUS NPOBOOHUKAY

Tema3.2
DJIeKTPUYECKHii TOK B
Pa3IMYHBIX Cpeaax.

Pe3ysabTaThl 0CBOEHUSA Y4eOHOI 1eATEIbHOCTH

IIpexmerHbIe:

JO0JI2KEH YMETh - CHATh BOJIBTAMIIEPHYIO XapaKTEPUCTUKY AuozAa. [I[poBOaUTs CpaBHUTENbHBIN
aQHAJIU3 MOTYITPOBOAHUKOBBIX IUOAOB U TPUOJIOB.

Hcnonb3oBats MHTEpHET A7 ToMcka HHGOPMAIMK O IEPCIIEKTUBAX Pa3BUTUSA
MOJIYIIPOBOIHUKOBOM TEXHUKH. Y CTAHABIMBATH IPUUYUHHO-CJIE/ICTBEHHBIX CBS3H.

PaccunTtbiBaTh 110 3aKOHAM JIEKTPOJIN3A.

JAO0JI2KEH 3HATH - IPUMEPHI MPAKTUUECKOTO MPUMEHEHUS U3YYEHHBIX MOIYIPOBOHUKOBBIX
JIMOJI0B U TpaH3UCTOPOB. [IpuMepbl NpakTHYECKOro NPUMEHEHUS TaJlbBAHUKH, TaJIbBAHOIIACTUKH,
AIIEKTPOJIN3A.

MeTanpeaMeTHbie:

UCTIOJIH30BaHNE OCHOBHBIX MHTEIUICKTYAIBHBIX ONEPALi: ITOCTAHOBKH 3a/1a49H, ()OPMYTHPOBAHUS
TUIIOTE3, CPaBHEHUS, 0000IICHNS, CUCTEMATHU3alINH, BBISIBICHUS IPUYUHHO-CIICACTBEHHBIX CBSI3CH,
MOKCKA aHAJIOTOB, ()OPMYIHMPOBAHUS BBIBOIOB JJISl H3YUCHHS PA3IUIHBIX CTOPOH (PH3HUECKUX
00BEKTOB, SIBIICHUH U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh CTAIIKHBATHCS B
npodeccHoHaIBHOM cepe

Coaep:xkanue yueOHOro MaTepuajia

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

2. DNEeKTPUUYECKHUH TOK B AJIEKTpoSIUTax. 3akoHbl Dapajes 11 aiekTposn3a. HecamocTosTenbHbIHM
Y CaMOCTOSITENbHBIN pa3psibl. [loHsATHE MIa3Mbl. DIIEKTPUUYECKUI TOK B BAKYyME.
3.2neKkTpudecKuil TOK B HOIYNpPOBOAHUKAX. Busl monynpoBogHUKoB. COOCTBEHHAas U MPUMECHas
MIPOBOJUMOCTH TOJIYIPOBOJHUKOB. P-N mepexos. DaeKTponpoBOANMOCTb OIYIIPOBOIHUKOB B
3aBUCUMOCTH OT TEMIIEPATYPhI U OCBEILIEHHOCTH.

Tema3.3
MaraurHoe 1oJie

Pe3yabTaThl 0CBOCHUs YUeOHOM 1esITEIbHOCTH

IIpeamerHbie:

JOJIKEH YMeTh - BEIUMCIIATH CHIIBL, IEWCTBYIOIIME HA MPOBOJHUK C TOKOM B MarHUTHOM II0JIE.
BbIunciATh Cuitbl, JEHCTBYIOIIMX HA DJIEKTPUYECKUN 3apsi, IBUKYIIUNCSA B MATHUTHOM IIOJIE.
Bbraucnares sHepruto MarHuTHOro nosist. OOBSACHITH POJIb MAarHUTHOTO OIS 3eMJIH B KU3HU
pacTeHUM, )KUBOTHBIX U YEJIOBEKA.

[TpuBOANTE MpUMEPHI TPAKTUYECKOTO MPUMEHEHNS N3yYEHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB,
YCTPOMCTB.

JOJIKeH 3HATh - CPABHUTENbHBIN aHAJIN3 CBOMCTB 3JIEKTPOCTATUYECKOT0, MATHUTHOTO U
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BUXPEBOTO AJIEKTpUIecKuX nosieid. OObsCHEHNE Ha TPUMEPE MATHUTHBIX SBJICHUH, IOYEMY
(HU3UKY MOXKHO PacCMaTpUBaTh KaK METAAUCIUILIUHY

MeTranpeamMeTHbie:

YMEHHE UCTIOIb30BaTh Pa3InYHbIe HCTOYHUKY JUTS OTydeHHs (PU3ndecKoi nHpopManuy,
OIICHMBATH €€ JIOCTOBEPHOCTb;

YMGHI/IG aHaJII/ISI/IPOBaTB nu Hpe,Z[CTaBJISITb I/IH(bOpMaLII/IIO B paBJII/I‘-IHBIX BU

Conepxxanue y4eOHOro MaTepuajia

1.OtkpbITHE MAarHUTHOTO MOJISA. [[0CTOSTHHBIE MATHUTHI U MArHUTHOE TOJIe 3eMiTi. MarHuTHas
UHAYKIMSA. MarauTHas noctosiHHas. MarHuTHasi IpOHUIIAEMOCTh Cpe/ibl. B3aumoeiicTBre TOKOB.
JeiicTBre MAarHUTHOTO TOJISL HA MPOBOJIHKK C TOKOM. 3aKOH AMIiepa.

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

3. Pemenue 3amau

Tema 3.4
DJIEeKTPOMATrHUTHAS
HHIYKUIHSA

Pe3yabTaTbl 0CBOCHHs YUeOHOI 1esITeIbHOCTH
IIpexmerHbIie:
JOJIZKEH YMETb - U3MEPATh UHAYKIMIO MArHUTHOTO IOJIS.
[TprBOANTE MpUMEPHI TPAKTUYECKOTO IPUMEHEHNS NU3YUEHHBIX SIBJICHUH, 3aKOHOB, ITPUOOPOB,
YCTPOWCTB.
JOJI2KeH 3HATh - CPABHUTEIBHBIN aHAJIN3 CBOMCTB JIEKTPOCTaTUYECKOT0, MATHUTHOTO U
BUXPEBOT0 AIEKTpUUECKUX mosieil. OObsiCHeHNe Ha IPUMEpe MarHUTHBIX SIBJICHUM, ouemMy
($U3MKy MO’KHO pacCMaTpUBATh KaK METAIUCLUIUIUHY
Meranpeamernbie:
YMEHHE UCII0JIb30BaTh Pa3IMyHble HCTOUYHUKY JUISl [TOJTydeHHsl (pr3nyeckoi HHPopManuy,
OLICHUBATH €€ JOCTOBEPHOCTb;
YMEHHE aHAJIM3UPOBATh U MPEICTABIATh HH(POPMALIMIO B Pa3IMUHBIX BH/]L
Coaep:xkanue yueOHOro MaTepuajia

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

2. Camomupaykims. 3JIC camonHykunu. MHIyKTUBHOCTh. DHEPrusi MArHUTHOT'O TIOJIS.

NN

Jlabopamopnas paboma Ne 13 «H3yuenue s61enust 21eKMpoMacHUMHOU UHOYKYULLY.

Tema 3.5
JICKTPOMATrHUTHBIE
KO0J1IeOAHMS U BOJIHbBI

Pe3yabTaTbl 0CBOCHUs YUeOHOM 1esITEIbHOCTH

IIpeamerHbie:

J0JIZKeH yMeTb - HaOJII0AaTh OCHMIIIIONpaMMy TapMOHUYECKUX KOJeOaHH CHITbI TOKA B LEMH..
[TpoBoANTH aHANIOTHH MEXKAY (PU3NUECKUMH BEIMUMHAMHU, XapaKTePU3YIOIIMMU MEXaHUUECKYIO U
JJIEKTPOMArHUTHYIO KosiebareabHble cucTeMbl. OObSICHATh MPUHIIMI AEWCTBUS 3JIEKTPOIBUTATES.
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OOBACHATH MPUHLMII ACHCTBUS TEHEPATOPA AIEKTPUUECKOT0 TOKA U 3JIEKTPOU3MEPUTEIBHBIX
npu6opoB. [IpHBOAUTE IPUMEPHI MPAKTHUECKOTO MPUMEHEHUS U3YUCHHBIX SIBIICHUH, 3aKOHOB,
npubOpOB, YCTPOICTB.

Hcnonp3oBats MHTEpHET U1 IOMCKA HHPOPMAIMK O COBPEMEHHBIX CIIOco0ax mepeaayn
JJIEKTPOIHEPTUU

JAOJIZKeH 3HATh - IPUHLUI JIEHCTBUS 3JIEKTPOABUraTeNsl. FEHEPATOpa 3JIEKTPUIECKOTIO TOKA U
UIEKTPOU3MEPUTEIILHBIX IPUOOPOB, TpaHCHOPMATOPA.

MeranpeamerHsle:

YMEHHE '€HepUPOBATh UJIEU U ONPENEIIATh CPEACTBA, HEOOXOAMMBIE JUISl UX pealIn3aluu;
YMEHHE UCTIOIb30BATh PA3IMYHbIe HCTOYHUKY JUTS OTydeHHs (PU3ndecKoi nHpopManuy,
OLICHUBATb €€ I0CTOBEPHOCTH;

yYMEHHE aHAJM3UPOBATh U MPEJCTABISATh HH(POPMAIIUIO B PA3IIMYHBIX BUIAX.

10

Coaep:xkanue yueOHOro MaTepuajia

1.CBo0oHbBIE 2JIEKTPOMArHUTHBIE KoJle0aHusi B KOHTYpe. [IpeBpaiienne suepruu B
konebatenbHOM KoHType. @opmyna Tomcona. Co6cTBeHHas yacToTa KoineOaHui B KOHTYpE.

2. 3aTryxaiomue dieKTpuiyeckue Kojedanusi. ABrokosieOanus. ['enepaTop He3aTyxarommx
KoJieOaHUH (Ha TPaH3UCTOPE). BHIHYKJICHHBIE 3JIeKTpHUecKue Konebanus. [lepeMeHHbIi TOK U ero
nony4enue. [IpeodpasoBanue nepemennoro Toka. Tpanchopmatop. Ilepenaua u pacnpenenenue
AIIEKTPOIHEPTUH.

3.2/IeKTPOMAarHUTHOE T0JI€e U €TO PaCIPOCTPAHEHHUE B BHJIE AJIEKTPOMATHUTHBIX BOJIH (T10
Makcgemny). OTKpBITBI KoJe0aTenbHbIi KOHTYpP KaK HCTOYHUK 3JIEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH. DHEPIHUsl JIEKTPOMArHUTHOTO I10JIs (BOJIHBI).

Pu3nyecKkre OCHOBBI paInOCBSA3H.

Jlabopamopnas pavoma Ne 14 « Coopka demexmopHo20 paouonpuémMHuxay.
Jlabopamopnas paboma N 15 «3mepenue uHOyKmugHOCmuU KAMYWKU.

N

Pasnen 4
BoanoBasi onTtHka

Pe3ysabTaThl 0cBOeHMSs y4eOHOI 1eITeJIbHOCTH

Ilpeamernsbie:

J0JIZKeH YMeTb - OTIPe/IeIsATh CIIEKTpaIbHbIE TPAHUIIbI YyBCTBUTEILHOCTH YEIOBEUYECKOTI0 II1a3a.
YMETh CTPOUTH N300paKeHUS MPEIMETOB, 1aBaeMble IMH3aMU. PacCUnUThIBaTh pacCTOSHUS OT
JIMH3BI 10 U300pakeHus mpeaMeTa. PaccuuTeiBaTh ONTHYECKYIO CUITY JIMH3BL. M3MepsTh hokycHOe
pacctosinus TUH3bL. [[pUBOIUTE MpUMeEpPHI MOSBIICHUS B IPUPOJIE U UCTIONH30BAaHUS B TEXHUKE
sIBIIEHUH UHTEephEepeHITNH, AUPPAKITIH, TTOJIIPU3AIIN U TUCTIEPCUH CBETA.

J0JI2KeH 3HATH - IPUMEHEHUE HA MTPAKTUKE 3aKOHOB OTPAKEHUS U MPEJIOMIICHUS CBETA MTPHU
pemiennu 3ana4. MHTEpdEepeHIHIO STIEeKTPOMAarHUTHBIX BOJIH. SIBIeHNE AU PAKITIT
AJIEKTPOMAarHUTHBIX BOJIH, MOJSPU3ALINIO JIEKTPOMArHUTHBIX BOJH. MI3MepeHre ATMHbI CBETOBOM
BOJIHBI IO Pe3yJIbTaTaM HaOI0IeHNs SIBICHUS] MHTEP(PEPEHIIHH.

10
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MeranpeamMeTHbie:
YMGHI/IG Hy6JII/I‘-IHO HpeI[CTaBJBITB p€3yJ'IBTaTBI CO6CTB€HHOI‘O HUCCIICAOBAaHUs, BECTH I[I/ICKyCCI/II/I,
JIOCTYITHO ¥ TAPMOHUYHO COYETasi CoJIepyKaHnue U (pOPMBI MPEACTABIIIEMON HHPOPMAITHH;

Conep:xanue y4e0HOro MaTepuasa

1. DnekTpomarauTHas npupoa cBeta. [ToHsTHE CBETOBBIX Tydeit. CKOpOCTh CBETa. 3aKOHBI
OTpaKeHMsI U IIpesioMIIeHUs cBeTa. DU3nuecKuil CMBICI IIOKa3aTelts npestomiieHus. 1lomxoe
OTpaXKeHHE CBETA

2. KorepeHTHOCTH 1 MOHOXpOMHOCTB. IHTEpdhepeH1us cBeTa, ee MposiBICHHE B IPUPOAE U
npuMeHeHue B TexHuke. Judpakuus ceera. udpakiys Ha eI B apauielbHbIX JIydax U
T(pakMoHHOM pemeTke. J{nppakinoHHbII CHEKTP.

3. ducnepcus cera. Paznoxxenue 6enoro ceera nmpusmoit. @opmysa TOHKON ITuH3bL. [[BeTa Ter.
Bugp! ciektpoB. CnekrpainbHblii aHanm3. @payHrodeposs! inHIH B criekTpax CoJHIIa 1 3Be31.

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

N

Pa3zgen 5
9J1eMeHThI KBAaHTOBOI1
pusukn

Pe3yabTaTbl 0CBOCHHs YUeOHOI 1esITeIbHOCTH

IIpexmerHbIie:

J0JIZKeH YMeThb - HabmoaaTh hoTodnekTpudeckuid 3Ppdpext. OObACHATH 3aKOHbI HOTOIPdEKTA.
PaccunThiBaTh MakCUMAaJIbHYIO KHHETHYECKYIO SHEPTHUIO 3JIEKTPOHOB MPH (POTOITIEKTPHUECKOM
addexre.

Onpenensath paboTy BBIXOJA AJIEKTPOHA 110 IpaUKy 3aBUCIMOCTH MaKCUMAJIbHOW KHMHETHYECKON
SHEPrUH (POTOIIEKTPOHOB OT YACTOTHI cBeTa. M3MepsaTh paboTy BBIX0/1a AIEKTPOHA.

JAOJIZKeH 3HATh - IPUOOPHI YCTAHOBKH, B KOTOPBIX MPUMEHSETCS 0€3-MHEPIIMOHHOCTh
doroaddexra. OOBsICHEHNE KOPITYCKYISIPHO-BOIHOBOTO Ayann3mMa CBOMCTB (hoTOHOB. OObsICHEHUE
POJIM KBAaHTOBOM OINTHKHU B Pa3BUTHH COBPEMEHHOMN (PU3UKHU

Meranpeamernbie:

YMEHHE UCII0JIb30BaTh Pa3IMYHble UCTOUYHUKY JUTSl TOTy4eHHsl (pr3nyeckoi HHPpopMaluy,
OLIEHUBATb €€ IOCTOBEPHOCTH;

YMEHHE aHaJIU3UPOBATh U MPEACTABIATH HHPOPMALIKIO B PA3TUYHBIX BUIAX.

Coaep:xkanue yueOHOro MaTepuajia

1.Buemnuii gorodnexkrpuyeckuii 3pdext. Onbitel A.I'.CToneroBa. 3aKOHbI BHEIIHETO
dorordpdexra. YpaBuenue DitHreitna 1ist poroaddexra. Buyrpenuuit potorddekr, ero
cniocoOHocTH. [Ipumenenune GoTorddexra B TEXHUKE.

2. Mozaeanb atoma Pezepdopaa u Bopa. Yposau sHepruu B arome. M3inydeHne 1 noriomeHme
sHepruu atoMoM. [IpoucxoxaeHue creKTpoB UCITyCKaHUsI U MOTJIOLIEHHs Ha OCHOBE Teopuu bopa.
3. EcrecTBeHHasi paIHOAKTHBHOCTD U ee BUAbI. 3aKOH paJlnOaKTUBHOIO pacnaja. Metoabl
PErUCTPALIMY HOHU3UPYIOIIMX U3Iy4eHUI. bruosiornyeckoe 1eiCcTBUE pauOaKTUBHBIX U3JTYYECHHIA.
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4. CocTaB aTOMHBIX sijiep. OTKpbITHE MO3UTPOHA U HeliTPOHA. S epHble CriTbl. JleeKThI 4
Macchl. DHEPTHsl CBA3M aTOMHBIX siziep. Jlenenue TsoKeNbIX saep, LemHast peaKiys AIeHUs..
VYnpasisiemas 1ienHas peakuus. Snepusie peaktopsl. [lomyueHne paguoakTHBHBIX H30TOMOB U UX
IpUMEHEHHE B MEAUIIMHE, CEITbCKOM XO03SHCTBE.

5. Jlabopamopnasa paboma Ne 18 "Hzyuenue mpekoas 3apsiscenHvlx yacmuy no ghomoepagusim’. 2

6. Konmponvnas padboma ""puzuxa amoma u amomnozo sopa' 1
O0bem 00pa3oBaTeIbHON HATPY3KHU 125
Oo0s3aTe1bHAsE AYANTOPHAS YueOHasi 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 JIJIsSt
JOCTHKEHHS TIOCTaBJICHHBIX Lieseil Pa3Butue
CIIOCOOHOCTH SICHO ¥l TOYHO M3J1araTh CBOU MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PECHUS,
BOCIIPUHUMATD U aHAJTU3UPOBATH MHEHUS
co0eceTHMKOB, TIPU3HABAS TPABO JAPYToro YeJI0BEeKa
Ha MTHOE MHEHHE.

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

YMeHue npearatb MOJEIH SIBJICHUM.

(bpoHTaTBHBIN Onpoc,
IBpUCTHYECKas Oecena

1. MEXAHUKA

Kunemamura
OUHAMUKA

[IpencraBieHre MeXaHMUYECKOTO ABM)KEHUS Tela
YpaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT U MPOEKIUE
CKOpOCTH OT BpeMeHu. [IpencraBnenue
MEXaHUYECKOTO JIBMKCHUS Teja rpad)ukaMu 3aBH-
CUMOCTHU KOOPAMHAT U MPOEKIIUEH CKOPOCTH OT
BpemeHH. OnpeneneHre KoOopAuHaT MPOIEHHOTO
IyTH, CKOPOCTH U YCKOPEHUS Teja Mo rpadukam
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUI CKOPOCTH OT
BpeMeHH. OnpeneneHre KOOpAuHaT IPOUIEHHOTO
MyTH, CKOPOCTH U YCKOPEHUS Tella 10 YPaBHEHUSAM
3aBUCHUMOCTH KOOPAMHAT U NMPOEKIHUI CKOPOCTU OT
BpemeHH. [IpoBenieHne cpaBHUTEIBHOTO aHAIM3a
PaBHOMEPHOI'O U PaBHOIIEPEMEHHOTO JBUKECHUM.
VYka3zaHue UCI0JIb30BAHUS IOCTYNATEIBbHOTO U
BpalllaTeIbHOTO JBUKECHHUI B TEXHHKE.
[Ipro6perenue onbiTa pabOTHI B IPyMIIE €
BBITIOTHEHUEM Pa3IMYHbIX COIIMATBHBIX POJICH.
Pa3paboTka BO3MOKHOW CUCTEMBI IEUCTBUH 1
KOHCTPYKLUU JJIs1 KCIIEPUMEHTAIbHOTO
ornpezeNeHus] KHHEMaTHYeCKUX BETHYMH.
[IpencraBnenne nHGopMauy O BUAAX JBIKEHUS B
BUJE TAOJIUIIBI

TECTUPOBaHUE.
(GpoHTaNbHBIN 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 TeN 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 SHEPTUM IIPU 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 CIMYyO0eHmo8 (Ha YpoeHe Y4ueOHbIX
Oeticmautl)

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

2. OCHOBBI MOJIEKYJISIPHOM ®U3UKA U TEPMOJANHAMUKHA

Ocnosvi
MONLEKYNAPHOU
KUHemuyeckoll
meopuu.
Hoeanvuori 2as

BrinonHeHue 3KCepuMeHTOB, CIyXKalluX s
000CHOBAHHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOpHU
(MKT). Pemenue 3a1a4 ¢ mpuMEHEHHEM OCHOBHOT'O
YPaBHEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH ra30B.
Omnpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWUHU YPAaBHEHUS COCTOSIHUS
UJeaIbHOTO Ta3a.

OrnpezenieHne nmapaMmeTpoB 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). IIpeacrapnenue B Bujae rpadukoB
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 MOJIENIN «HI€AIbHBIN 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
TeIIonepenayu. Pacuer komyecTsa TEIoTHI,
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
W3MEHEHNN COCTOSIHUS 110 3aMKHYTOMY LIUKITY.
Brruucnenue KI1J npu coBepiiennu razom paboTsl B
Iporeccax N3MEHEHUS COCTOSIHUS 110 3aMKHYTOMY
uki1y. O0bsCHEHHE MPUHIUIIOB ACHCTBUS TEIUIOBBIX
ManvH. JleMoHcTpanus poiau GU3UKH B CO3JaHUH 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, BBICIYIIMBATh MHCHHUE ONIOHEHTA,
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
npakTU4eckoi pabotsr Nel
TECTUPOBAHUE.
CocraBnenue Tabauiy
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Aepecamnule
coCmosaHUus u
¢aszosble
nepexoonl

H3MepeHne BIaxXHOCTH BO3yXa.

Pacuer xonndecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO JIIsL
OCYIIECTBIICHHS IIPOLIECCa IePEeX0/ia BEIIECTBA U3
OJTHOTO arperaTHOro COCTOSIHHS B JIPyroe.
DKCHEepHUMEHTAIBHOE UCCIIEIOBAHHUE TEIUIOBBIX CBOMCTB
Bewectsa. [IpuBeneHne NpuMepoB KaluIIIPHBIX
SIBJICHUI B OBITY, IPUPOJIC, TEXHHKE.

HccnenoBanre MEXaHUYECKUX CBOMCTB TBEPABIX TEI.
[Tpumenenne GU3MYECKUX MOHATHI 1 3aKOHOB B
y4eOHOM MaTepualie mpo(ecCHOHATBHOTO XapaKTepa.
Hcnons3oBanue VHTEpHETA 1711 TOMCKA HHOPMALTUH O
pa3paboTKax v MPUMEHEHUSX COBPEMEHHBIX TBEP/BIX U
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 3apsI0B.

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

Brrunciienne noTeHumana 3aeKTPUIECKOro MoJIst
OJIHOTO ¥ HECKOJIbKMX TOYEYHBIX IJIEKTPUUECKHUX
3apsa0B. MI3mepeHre pasHOCTH MTOTEHIINAJIOB.
N3Mepenne sHEPTUM JIEKTPUUYECKOTO TTOJIS
3apsHKEHHOr0 KOHAEHCATOopa.

Pa3paboTka nmaHa 1 BO3MOKHOM CXeMBbI IeHCTBUI
AKCHEPUMEHTATBHOTO OMPEAEIEHUS SIIEKTPOEMKOCTH
KOHJIEHCATOpa U AUAIEKTPUUYECKON 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. BBINIOJIHEHNE pacyeTOB CUIIBI TOKA U
HaIpsDKEHUH Ha y4acTKaX AJIEKTPUYECKUX Lienei.
OOBsicHeHHE Ha TPUMEpPE ATEKTPUUECKON LEMHU € IBYMsI
ucrtouyHukamu Toka (9/1C), B KakoM ciiydyae UCTOUYHHUK
JIEKTPUUYECKON IHEPTUU paboTaeT B peKUMe
reHepaTopa, a B KakOM — B PeKHMe oTpeduTess.
CHATHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JUOJA.
[IpoBeneHne cpaBHUTENBHOTO aHAIN3A
IIOJIYTIIPOBOIHUKOBBIX TUOJIOB M TPHUOJOB.
Ucnons3oBanue MHTepHeTa 1715 morcka nHGOpMaluu o
MIEPCIIEKTUBAX Pa3BUTHUS MOJIYIIPOBOJHUKOBON TEXHUKH.
Y cTaHOBKAa NPUYNHHO-CIIEICTBEHHBIX CBA3EH

DKclepTHas OLEHKa
BBITIOJTHEHUS JIA0OPATOPHBIX
pabot Ne9,10

TectupoBanue

Maenummnoie
ae6nenus

N3mepenne MHAYKIIMK MarHUTHOTO 10JIs. Beruncnenue
CHJI, IEHCTBYIONINX HA TIPOBOIHUK C TOKOM B
MarHuTHOM ToJie. Beruncienne cui, AeMCTBYIOMMX HA
AIIEKTPUYECKUN 3aps/l, ABMKYIIUACS B MATHUTHOM
none. MccnenoBanue siBIEHUN 3J€KTPOMarHUTHOM
WHIYKIHAH, CAMOUHIYKIUU.

Brruncnenue sHepruv MarHuTHOTO noJst. 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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pOJIM MAarHUTHOTO TOJISI 3€MJIH B )KU3HU PACTEHU,
[IpuBeneHne NpUMEpPOB MPAKTUYECKOTO IPUMEHEHUS
W3YYCHHBIX ABJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.
[IpoBeaeHue CpaBHUTENHHOTO aHAJIA3A CBOMCTB
ANEKTPOCTATUYECKOTO, MArHUTHOT'O U BUXPEBOTO
aNeKTpudecKux noyeid. OObsICHEeHNE Ha IPUMEpE
MarHUTHBIX SIBJICHUH, To4eMy (PU3UKY MOKHO
pacCMaTpruBaTh KaK MCTAAUCHUIUINHY

Idnekmpuyeckuu
MoK 6 cpedax

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

'Y cTaHaBIMBATH NPUYMHHO-CIIEICTBEHHBIX CBSI3H.
PaccunThIBaTh 110 3aKOHAM 3JIEKTPOJIM3A.

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

MEPCIICKTUBAX pa3BUTHUIA HOJIyrIpOBO,I[HPIKOBOﬁ TCXHHKU.

TectupoBanue
Cocrasiienue TabmuIy
(bpoHTaNbHBIN OIpoC,
IBpHCTUYECKas Oecena

dnexmpomacHumu
as UHOYKYus

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

B CPAaBHEHUH DJICKTPUYECKHUE U MarHUTHBIE 11OJIA,
SIBJICHHE CAMOWHTYKIIHUH

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 37eKTPOeMKOCTH KOHASHCATOPA.
W3mepeHnne MHIYKTUBHOCTb KaTYIIKH.
HccnenoBanue siBICHUS DIIEKTPHUECKOTO PE30HAHCA B
nocje10BaTeabHOM Lemnu.

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

HccnenoBanue nmpuHLIMIA JecTBUS TpaHCPOpMaTopa.
HccnenoBanue MpuHIUTIA JEHCTBUS TeHEpaTOpa
nepeMeHHoro Toka. McnonszoBanue MHTepHeTa ais
MOMCKa HHPOPMAIIMU O COBPEMEHHBIX CITOCO0ax
nepeaayu 3JIeKTPOIHEPTUH

OcymiecTBiieHNE pauoTIepeIadud U pauoTpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH €
MTOMOIIIBI0 MOOMIIBHOTO TennedoHa.

Pa3BuTHe IEHHOCTHOT'O OTHOILICHUS K N3y4aeMbIM Ha
ypokax (pu3nku 00bEeKTaM U OCBaUBAaEMbIM BUIAM
nestenbHOCTH. OOBsICHEHNE TPUHIUITHAIEHOTO
pa3auyuus IPUPOABI YIPYTUX U JIEKTPOMArHUTHBIX
BOJIH. M31105%k€HME CYyTH SKOJIOTMUECKUX PoOIIeM,

CBA3aHHBIX C 3JICKTPOMAarHMTHBIMHA KOJICOAHHUSIMH U

DKcrnepTHas OllCHKa
BBINOJIHEHUS 1Ta00PaTOPHBIX
pabot Nel3,14,15,16
TectupoBanue
CocraBiieHne Ta0JInIl
(bpoHTaNIBHBII 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
YyBCTBUTEIBHOCTU YEJIOBEUECKOIO IJ1a3a.

YMeHue cTpouTh U300pakeHus IPeAMETOB, 1aBaeMble
JuH3aMu. 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
I(paKIuy 3JIEKTPOMAarHUTHBIX BOJIH. HaOmronenue
SIBJICHUS MTOJIIPU3ALIUH 3JIEKTPOMArHUTHBIX BOJIH.
N3mepenue NimHbI CBETOBOM BOJIHBI 110 PE3yJIbTaTam
HaOMroeHus siBJIeHUs nHTepdepennnu. Habnronenue
ABICHUS JUdpakuuy ceera. Habmonenne sBieHus
NOJIIpU3aLUK U auctiepcuu certa. [louck pazinuunii u
CXOJCTBa MEXAY AUPPAKIIUOHHBIM U JUCTIEPCUOHHBIM
CIIEKTpaMH.

[IpuBeneHre npUMepOB MOSABICHUS B IPUPOJE U
UCIOJIb30BAaHUS B TEXHUKE SIBJICHUN UHTEp(epeHIINH,
TG PaKIUK, TOJIIPU3aLUU U TUCIIEPCUN CBETA.
Ilepeuncnenne METOI0B O3HAHUS, KOTOPBIE UC-
10JI30BAHBI IPU U3YYEHUU YKAa3aHHBIX SIBICHUM

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

6. 9JIEMEHTbI KBAHTOBOM ®U3UKH

Habmtonenue gporoanexkrpuyeckoro 3 dexra.

Pacuer MakcUMaIbHOW KHHETUYECKON SHEPTUU
AJIEKTPOHOB MPH POTORIEKTPUIECKOM P heKTe.
Omnpenenenue paboThl BBIX0/1a 3JEKTPOHA MO TpapuKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETHYECKON SJHEPIUU
(OTO3TIEKTPOHOB OT YaCTOTHI CBeTa. M3mepeHue
paboThl BbIxoza 3ekTpoHa. [lepeuncienne npudbopos
YCTAHOBKH, B KOTOPBIX IPUMEHsIeTCs 0e3-
WHEPIMOHHOCTH oToddPexTa.

OOBsicHeHHEe KOPITYCKYJIIPHO-BOJIHOBOTO Jyanu3ma
cBOMCTB (pOTOHOB. OOBICHEHNE POJIM KBAHTOBOM
OITUKHU B PA3BUTHH COBPEMEHHOMN (PU3MKHU
Habntoienne nuHelyaThIX ClIEKTPOB.

OOBsicHeHHE TPOUCXOXKICHUS TUHEWYATOTO CIIEKTPa
aToMa BOJIOpOJia U pa3inyusl JUHEHYaThIX CIIEKTPOB
pa3nuyYHbIX ra3oB. McciaenoBanue IMHEHYATOrO
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 OllCHKa
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 YMCIIa aTOMHOTO
SIIpa, BO3HUKAIOIIETO B PE3YyJIbTATE PAJMOAKTUBHOTO
pacrnaga. Beraucinenue sHeprum, 0CBOOOKIAOIICHCS
IpY PaJIMOAKTUBHOM pacnae.

Onpenenenue NpoayKTOB SIACPHON peaKInH.
Brruncnenue sHepruu, 0CBOOOXKTAOIIEHCS TPH
SIICPHBIX peakiusax. [lonnManue npenMynecTs u
HEJOCTAaTKOB MCIOJIb30BaHMs aTOMHOM M310KEeHNe
CYTH KOJIOTHYECKHX MPO0JIeM, CBA3aHHBIX ¢ OMOJIOTH-
YECKUM JECHCTBUEM PAIMOAKTUBHBIX U3JTYYEHHUM.

uX QU3UYECKUM XapaKTepUCTHKaM (Macce, 3apsy,
BPEMEHH >KU3HU, CIUHYH T. [I.).

[ToHnMaHue IEHHOCTEN HAYYHOTO MMO3HAHUS MUpa HE
BOOOIIIE 1)1 YETOBEYECTBA B LIEJIOM, a I Ka)KIOro
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 MHTEepHETa U1 MOUCKA N300paskeHUH
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 €€
CBOMCTB: IOCTOBEPHOCTH, 0OBbEKTUBHOCTH, ITOJIHOTHI,
aKTyaJIbHOCTHU U T. 1.

TectupoBanue.

DKcrnepTHas OLIeHKa
MyOJTUYHOM 3aIUTHI
WMHJIUBUTyaJIbHBIX
MPOEKTOB, JIEKTPOHHBIX
MPE3EHTALNM, BBICTYIUICHUI
Ha OTKPBITBIX YPOKaX,
CeMHHapax, KOH(epeHIHIX
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3. YCJIOBUS PEAJIM3AIINU ITPOT'PAMMBbI JUCITAITJIMHBI
3.1 Tpe6oBaHMsI K MUHMMAJIbHOMY MaTepHAJIbLHO-TEXHUYECKOMY 00ecnedeHH 0
Peanmuzanust mporpamMmbl yueOHOM JUCHUIUIMHBI TpeOyeT HaIW4Ms Y4eOHOTo
kaOuHeta « DU3UKM».
O6opynoBanue yueOHOro KaOMHeTa:
- MOCAIOYHBIX MECT MO KOJIMYECTBY O0yJarOIIUXCS,
-CTYJIbS,
-7I0CKa KJIacCHas;
-CTeJUIaX IJIs MOJEJIell 1 MaKETOB;
- pabouee MecTo mperoaaBaTes;
- IEMOHCTPALIMOHHBIN CTOI;
IIpuOopsI M yCTpOKCTBA:
- 3JIEKTPOCKOT
- HAOOP 1O IIEKTPOCTATHKE
- IJIaKaThI 10 TEMaM
- ICMOHCTPAIIMOHHASI MOJEIb PAIUONIPUEMHUKA
- ICMOHCTPAIIMOHHASI MOJAEIb TPOMKOTOBOPHUTEIIS
- KOHJICHCATOP
- 3JIeKTpoQopHas MaITuHa
- BOJILTMETPBI
- aMIIEPMETPHI
- MOJIEJIb KPUCTAJUIMYECKON PEIIETKA
- DJIEKTPOCXEMBI
- TpyOKM CHIEKTpasbHbIE
- MArHUTHI 1yTO00Opa3HbIe
- MArdMUTHI ITOJIOCOBBIC
- MAarHUTHBIE CTPEJIKU HA CTOMKAX
- peocTaThl
- pamMKa ¢ KOHTYpOM
- IPOBOJA COEMHUTEIbHBIC
- KaTyIlIKa UHIYKTUBHOCTH
- TMHAMOMETPBI
- Habop TPy30B
- HaKJIOHHAs MJIOCKOCTH
- BEChI YYBCTBUTEIIbHbBIC
- HUTSIHOW MasiITHUK
- KAMEpPTOH
- IPY>KUHHBIA MasSTHUK
- IICUXPOMETP
- bapomeTp
- pacTBOp MEIHOIrO Kyropoca
- JIMH3BI Ha CTOMKE
- ek JIabopaTtopHas
YueOHbIe HAIJISTHBIE ITOCOOMS:
- KOMIUICKTBI y4eOHO-HATTISAHBIX TTOCOOUH TIO TUCITUTIIINHE:
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- HHCTpyKTUBHasA Tabnuua «[IpaBuia TexHuku 0€30MacHOCTH B KaOMHETE»;

- METOJMYECKUE PEKOMEHIAIMHU TI0 BHITIOJIHEHHIO TAOOpaTOPHBIX padoT mo (hu3uke;
- METOJIMYECKUE PEKOMEHIAINH TI0 BHIMIOJIHEHUIO BHEAYAUTOPHON CaMOCTOATEIbHOI
paboThI.

JlelicTByronas HOpMaTUBHO-TEXHUYECKAs U TEXHOJIOTUYECKas TOKYMEHTAIHUA:
- IPaBUJIa TEXHUKU O€30MaCHOCTH W MPOU3BOJICTBEHHOW CAHUTAPUHU;
- METOJUYECKUE YKA3aHUS K BBIIIOJIHEHUIO JJA0OPATOPHO- NPAKTUYECKUX 3aHATHH;
TexHruYecKue cpeicTBa 00yUEHUS:
- HOYTOYK C JHMIICH3MOHHO-TIPOTPAMMHBIM OOECIIeYeHHEM U MYJIbTHMEIna
IIPOEKTOD;
-TEJIEBU30D;
- Habop kaccer DVD nuckoB no Temam
-3KpaH NPOCKIIMOHHBIN;
CreHbl, TaOIUIIb, TITAKATHI
- OnopHbI€ KOHCTIEKTHI 10 (HU3HUKE
- Mexxnynapoanas Cucrema nzmepenus (CH)
- [IpucraBku
- Oxpana Tpyza.

3.2 UudopmanmonHoe odecnevyeHue 00ydeHUus

Ilepeyens pekomenayemMbIX y4yeOHbIX u31annid, UHTEepHeT-pecypcos,
AOIOJTHUTEIbHOM JIUTEPATYPHI

OcHognas

1. B.A. KacesanoB ®uszuka 10-11. YueOHuK s 0011€00pa30BaTebHBIX yUeOHBIX
3aBeacHUN, 2-¢ m3ganue, JJPODA, 2014 . - 416 c.

2. A.Il. PeimkeBny dusnka. 3agaunuk 10-11 k. 16-¢ uznanme, crep — M.:, [[PODA,
2012r. - 188 c.

3. Hmutpuea B.®. ®usuka mna npodeccuid M CHENUATBHOCTEH TEXHUYECKOTO
npoduis — M.: O6pazoBaTebHO-U3IATEIbCKUI TEHTP «Akagemus», 2010. — 448 c.

4, HmutpueBa B.®D. duszuka: yaeOHUK AJIsI CTYI. 00pa30Bat. yupexxaeHui cpe. mpod.
obpazoBanus — 14-e uzz., crep. — M.: U3natensckuii neHTp «Akagemusi», 2011. — 464 c.
5. HmvutpueBa B.®. 3amaun no ¢usuke: yueOd. mocoOue mjis CTya. oOpa3oBar.
yupexaeHuil cpen. mpod. obpazoBanus / B.®. JImurpueBa.-5-¢ wu3m., crep. — M.:
N3parenbckuil neHTp «Akanemus», 2011. —363 c.

HononnumenvHas

4. I'enaenmreiin J1.O., [luk FO.U. ®usuka. YueOnuk mis 10 ki — M., 2005.

5. INenpenmreiin J1.O. Jluk FO.U. ®usuka. Yuebnuk mis 11 ka1 — M., 2005.

6. I'pomoB C.B. ®usnka: Mexanuka. Teopus OTHOCUTENBHOCTU. DIEKTPOJUHAMUKA:
VYuebnuk mis 10 k1. 061meo0pa3oBaTebHBIX yupexaeHud. — M., 2001.

1. ['pomoB C.B. ®wuzuka: Onruka. TemnoBble sBneHus. CTpoeHHE M CBOMCTBa
BemecTBa: YueOHuk st 11 k1. 001meo0pa3oBaTenbHBIX yupexkaeHuid. — M., 2001.

8. Enoxosuu A.C. CripaBouHUK 10 (U3HKE U TEXHUKE: YueO. mocoOue i yJauuxcs.
— M.: IIpocsemienue, 2005. — 224 c.
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Q. Cawmotinenko I[1.U., Ceprees A.B. COopHHK 3amad U BOMPOCH 1O ¢u3mKe: ydeo.
rmocooue. — M., 2003.
10. ®wusuyeckuil SHIMKIONEANYECKUM ciaoBaph / ['n. pea. A.M. Ilpoxopos. Pen. xom.
.M. AnekceeB, A.M. bonu-bpyesunu, A.C. BbopoBuk-PomanoB u ap. — M.: Cos.
sHIMKIoneaus, 1984. — 944 c.

st npenogaBaresist
1. ®enepanbubiii 3ak0oH OT 29.11.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanumn.
2. Ilpuka3 MunucrepctBa oOpasoBaHuss u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKJIECHUH (PeAepaTbHOTO roCyJapCTBEHHOr0 00pa30BATEIBLHOIO CTaHIApPTa CPEIHErO
(momHOTO0) 001IeT0 0OPA30BAHUSY.
3. Ilpuka3 MunuctepctBa o6pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3MeHeHuil B Ilpuka3 MunucrepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413
“O0 yTtBepxkaeHUU GeaepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero (IoHoro) obiero oopasoBaHus’ .
4. Tlucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKU B cdepe MOArOTOBKH PabOdmx
kagpoB u JIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexkomenpainuu mo
OpraHM3alM TMOJIyYeHHUs CpelHero oOlmero oO0pa3oBaHus B MpeEJesiax OCBOCHMUS
o0pa3oBaTeNbHBIX MPOrpaMM CpEAHEr0 MpoQecCHOHANIbHOIO o0Opa3oBaHMs Ha 0ase
OCHOBHOTO 00111er0 00pa30BaHUs C YUETOM TpeOOBaHUMN (eepabHbIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOW MPOPECCUU WM CHENUATBHOCTH CPEIHETO
po(eCcCHOHATILHOTO 00pa30BaHUS.
SJlanmay JI. ., JImpumn E. M. Kpatkuii kypc Tteopernueckoil ¢usuku. B aByx
tomax. — M.: Hayka, 1969. — T. 1. Mexanuka. DnexTpoanHamuka. — 272 c.
6. Jlanmay JI. /., Jlupmmu E. M. Kpatkuii kypc Teopermueckor ¢usuku. B nByx
tomax. — M.: Hayka, 1972. — T. II. KBanToBas mexanuka. — 368 c.
7.I'pomo C.B. lllaponosa H.B. ®usuka, 10—11: Kuaura ansa yaurens. — M., 2004.
8.Kabapaun O.0., OpnoB B.A. DkcnepumenTanbHble 3a1aHus 1o gusuke. 9—11 kmaccs:
ydeOHOe ocoOue s ydanuxcst o01ieo0pa3oBaTenbHbIX yupexaeHuil. — M., 2001.
9.KacesinoB B.A. Meroauueckne peKOMEHAAIMH TIO MCIOJb30BAaHUIO YYCOHHKOB
B.A . KacesnoBa «®usuka. 10 ki1.», «®@usnka. 11 ki1.» npu uzydennn Gu3nukd Ha 6a30BOM
u ipousibHOM ypoBHE. — M., 2006.
10.KacwsinoB B.A. ®@usuka. 10, 11 k1. Tematudyeckoe u moypoyHoe miaHupoBanue. — M.,
2002.
11.JTabkoBckuii B.b. 220 3agau no ¢usuke ¢ pemeHUsIMU: KHUTa s ydamuxces 10—11
KJI. 00111€00pa3oBaTeNIbHBIX yupexaeHuit. — M., 2006.
12. O.M. llIBenoBa «Buasl u popmel camoctosarenbHoi padoTel ctyaenToB ['OY CIIO no
nucuuiuimae «Matematukan-M:YMII 110 JIOM, 2010.

Tembl 10K/1210B
*Anexcanap ['puropseBud CToa€TOB — pyCcCKUid (PU3HK.
*Anexcanap CrenanoBud [lonoB — pycckuil yueHblil, u300peTaTenb paauo.
* AnbTEpHATUBHAS YHEPTETHKA.
*AKyCTUYECKHE CBOMCTBA ITOJIYIIPOBOIHUKOB.
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*Anipe Mapu Amnep — OCHOBOIOJIOKHHK JIEKTPOJUHAMUKH
.*ACHHXPOHHBI} JIBUTATEIIb.

*AcTepou/ibl

.*ACTPOHOMMSI HAILIUX JHEU

.*AtomHas ¢usuka. M3oronsl. [IpuMeHenne pagnoakTUBHBIX H30TOMOB.
*bEeCKOHTAaKTHBIE METOIBI KOHTPOJISI TEMITEPATYPBI.

* bUTIOJIIPHBIE TPAH3UCTOPBI.

*bopuc CemenoBu4 Axoom — Gu3HMK 1 M300peTaren

.*Benuyaitimme oTKpbeITHS (HUUKH

.*Buipl anexTpuyecKkux paspsaaoB. DIEKTpUUECKUE Pa3psibl Ha CiIyK0e YeoBeKa.
*Bnusinue negexktoB Ha pU3NUECKHE CBOMCTBA KPUCTAIIOB

.*Bcenennas u temHas marepus

.I'amuneo 'anunenn — ocHOBATENb TOYHOTO €CTECTBO3HAHMS

.I'onorpadus u ee npumMeHeHUE

.»/IBrm>keHME Tena NeEpEMEHHON MAcCCHI.

Jlupakius B HAIIEH KU3HU.

«’)Kunkue Kpucrauisl.

*3akoHbl Kupxroda /i1st 31eKTpruuecKoil Lemnu.

*3aKOHBI COXPAHEHHUs B MEXAHUKE

.*3HaueHne OTKpbITHN [anunes.

*Urops BacunseBuu KypuatoB — (pu3uk, opranuzatop aTOMHOM HAyKW U TEXHUKHU
.*Hcaak HptoTOH — co3aaTenb Kiaccuueckoil Gpu3uku

.*Mcnonb30BaHNe 3JIEKTPOIHEPTUN B TPAHCIIOPTE.

*Knaccudukanus u xapakTepuUCTUKHN 3JIEMEHTAPHBIX YaCTHUI]
.*KoHCTpyKIIMOHHAs1 POYHOCTH MaTeprala 1 ee CBs3b CO CTPYKTYPOU
.*KoncTpykuus u Bubl 1a3epoB

.*KpuosnexrpoHuka (MUKpPO3JIEKTPOHUKA U XOJIO)

.»JIazepHbIe TEXHOJIOTUH U UX WCIIOJIb30BaHUE.

Jleonapno 1a BuHunu — yueHblii U n300peTarTess.

*MaruuTHble U3MepeHus (MPUHLHUITBI TIOCTPOSHUS MPUOOPOB, CIIOCOOBI U3MEPEHHUS
MarHUTHOTO MOTOKa, MArHUTHOW MHIYKLWN).

*Maiixn @apajneit — coznaTenb yueHus: 00 3IeKTPOMAarHUTHOM TOJIE.

*Makc [limank

.*MeToa MeUYeHBIX aTOMOB

.*MeTobl HAOIIOACHHS U PETUCTPALIMK PAAUOAKTUBHBIX U3IYyYEHUN U YaCTHUIL
.*Meroasl onpeesaeHs IUIOTHOCTH

.*Muxann BacunpeBud JIOMOHOCOB — y4E€HBIN YHIMKIIONIEIUCT

.*Mopenu atoma. OnbiT Pezepdopaa.

*MoJIeKyJISIpHO-KUHETHYECKas TEOPUS UACATbHBIX Ia30B
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.*MonHusa — ra30BbIA pa3psal B IPUPOJHBIX YCIOBUSIX.
*HanotexHonoruss — MeXAUCHUILUIMHAPHAS 00J1acTh QyHIaMEHTAIbHON U MPUKIATHON
HayKH W TEXHUKHU.

*Hukona Tecna: »ku3Hb U HEOObIYAITHBIE OTKPBITHS

.*Huxonan KonepHuk — co3pmarens remoueHTpUYECKON CUCTEMBI MUpPa
.*Hunwsc bop — oxaun u3 co3maresneit cCoBpeMeHHON (hHU3UKU
.*Hyxneocunres Bo BeceneHHoOM.

*O0BsicHeHHE (POTOCUHTE3A C TOUKU 3PEHUS (PUUKH.

*OnNTUYECKUE SBJIICHUS B IIPUPOJIE.

*OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAUMOCTH
[ IepeMeHHBII ANEKTPUYECKUI TOK U €r0 IPUMEHEHHE

.s[l;1ta3mMa — 4eTBEPTOE COCTOSHME BEIIECTBA

.Ilimanetsr COJIHEUHOW CHCTEMBI.

I lonynpoBOAHMKOBBIE TATYUKH TEMIIEPATYPHI.

][ [puMeHeHne )KUJIKUX KPUCTAIUIOB B POMBIIIJIEHHOCTH

.I[IpuMeHeHnE IIEpHBIX PEAKTOPOB.

I[Ipupona peppomarunerusma.

*IIpoOaembl HKOJIOTHH, CBA3AHHBIE C UCIIOJIB30BAHUEM TEIJIOBBIX MAllliH
.[Ipon3BoAcCTBO, IEpPEAAUa U UCTIOJIB30BAHUE HIIEKTPOIHEPTUU.

[ Iponcxoxnenne CoTHEUHON CUCTEMBI

.sIIbe303nexkTpruyeckuii 3pPexT ero npumMeHeHue

.*Pa3zBuTune cpeAcTB CBI3U U paauo.

*PeakTHBHBIE BUTATEIN U OCHOBBI pa0OThI TEIJIOBOM MAIIHHBI.
*PeIMKTOBOE M3ITyUECHUE.

*PentrenoBckue siyuu. ictopust otkpsitus. [Ipumenenue.

*PoxieHre 1 3BOMTIOLINS 3BE3]

.*Ponp K.O.[ln0IKOBCKOrO B pa3BUTUN KOCMOHABTUKH.

*CBET — DJIEKTPOMArHuTHAs BOJIHA

.»Cepreii [1aBnoBrnu KoponeB — KOHCTPYKTOpP M OPraHU3aTOp MPOU3BOJICTBA PAKETHO-
KOCMUYECKOU TEXHUKH.

*Cuibl TpeHUs

.»CoBpeMEHHas CIYTHUKOBAs! CBS3b

.»CoBpeMeHHas ¢puznueckas KapTuHa MUPa

.*COBpEMEHHBIE CPEACTBA CBA3U

*CoHIE — UCTOYHUK KM3HH Ha 3eMIIE.

*TpanchopmaTopsl.

*YIpTpa3ByK (IIOJIy4YEHHUE, CBOMCTBA, IPUMEHEHHUE).

*YnpaBisieMblli TEPMOSIICPHBIN CUHTE3

.*Y CKOpHUTENH 3apSKEHHBIX YaCTHII



.»dusnka u My3bIKa.

sduznyeckue cBorcTBa aTMOChEpHI
.*@OTOAIEMEHTHI.

*dorordpdexr. [Ipumenenue siBaenus Gorodrddekra.

*Xanc Kpuctuan Opcre — OCHOBONOJIOKHUK AIEKTPOMArHETU3MA.

*YepHble IbIpHI

.»[IIxaya 3nE€KTPOMAarHuTHHIX BOJIH.

*JKOJIOTUYECKHE TPOOJIEMBI U BO3MOKHBIE IYTH UX PEIICHUS
*DNIEKTPOHHAS IPOBOJAUMOCTh METAINIOB. CBEPXITPOBOAUMOCT.
*OMmunuit XpuctruanoBud JIeHI] — pycckuil pu3uk.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIIJIMHBI

KoHTpoJib ¥ OlEeHKa pe3yabTartoB OCBOCHUSA JHCUUIUIMHBI OCYIIECTBIACTCS
MIPErnoiaBaTesieM B MPOIECCE MPOBEICHUS MPAKTHYECCKUX 3aHATUN W JaOOpaTOPHBIX
paboT, TeCTUpPOBaHUS, a TaKXKE BBIMOJHEHUS OOYYAIOMIMMHUCS WHINBUIYATbHBIX
3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaTOB 00yUYeHHust

OcBOeHHBIC YMEHHS:

onucvieams u 06vACHAMb Pusuueckue aenenus | 1€KYUUI  KORMPONb: OKCUEPTHAS  OLEHKA
U Ceoiicmea men:IBKCHHE HEOECHbIX Ten W | SAIUTHI 1a0. pab. Ne 4 Ne5 Ne7
MCKYCCTBEHHBIX ~CITYTHHKOB 3eMJIH; CBOWCTBa | PYO€IHCHbIL  KOHMPOb.  KOHTPOJIbHbIC pab

ra3os, KHUJIKOCTEH U TBEPJIBIX tex; | Ne3Ne6 Ne8 Ne9

AIIEKTPOMArHUTHYIO unykuuto, | CaMoCTosTeNbHAs padoTa.

PACIIPOCTPAHEHHE  HICKTPOMATHUTHBIX  BOJH; | LIPOMEXKYTOUHAsA KOHTPOIbHAS pabora
BOJIHOBBIC ~CBOMCTBA cBeTa; wm3nyuenne wu | AmMozoeviit Konmpons: | kypc - Hmozosas
TIOTJIOIICHHUE CBETa aTOMOM; (hOoT0dh(DHEKT; KOHMPONbHAs paboma.

omauyamep TUIOTE3bl OT HAyYHbIX TEOPHil;
denlamp 6b1600bI HA OCHOBE SKCIIEPUMEHTANBHBIX | TeKyujuii  KOHmpOoJb: SKCIEPTHAas OLEHKA
TAHHBIX HPUGOOUMb NPUMEPDL, TIOKA3BIBAIOIINE, | 3alIUTHI JIa0. pad. Ne3 Ne 5

9YTO: HAOMIOACHHUS M OKCIEPUMEHT SIBIISIFOTCS
OCHOBOI JUIsl BBIIBMJKEHUS TUIIOT€3 U TeOopuil, | Pybescuviii  konmpons  CaMoCTOSATENbHAS
MIO3BOJISIFOT IIPOBEPUTH UCTUHHOCTH | pabora.

TEOPETUYECKUX  BBIBOAOB; UTO  (pU3MYecKas
TEOpHsI AT BO3MOKHOCTh OOBSACHATH U3BECTHbIE | MM 0206blll KOHMPOTIb:

SBJIIGHUS  TOpUpPOJIbl W HayuHble  (akThl, | [ kypc -- Hmozosas konmponvHas paboma.
IIPEJICKA3BIBATH €II€ HEU3BECTHBIE SIBICHHUS

Ilpusooums npumepul npaKmuueckozo Tekywjuii KOmmponp: HKCIEPTHAs OLEHKA
UCNOIb306AHUA (U3UYECKUX 3HAHUU: 3aKOHOB | 3AIIHTHI nab. pab. No 1 Ne2 Ne3 Ne7

MEXAaHUKHU, TEPMOJAMHAMUKU U JIEKTPOAUHAMUKHU Py6esicnvrii konmpons: koHTposBHBIC pad Nel
B YHEPIeTHKE; Pa3TMYHBIX puon | Ne2 Ne

AJEKTPOMArHUTHBIX HW3JIYYEHUH [UIsl pa3BUTHUS CamocrosiTenbHas pabora.

PAMO U TeIeKOMMYHHKALHIT, KBaHTOBOM (u3uky | [IPOMEKYTOUHBIE KOHTPOJIbHBIC paboTsI

B CO3J[aHUH SIICPHOW DHEPTETUKH, J1a3€pPOB; Hmozosviit konmpons:

1 xkypc -- Hmozcosaa konmpoavHas paboma.
6ocnpuHuUMams U HA OCHO6E NOJIYYEHHHIX Texywuu  xonmpons:  CamoCTOATEIbHAS
3HaAnUl camocmoamensho | PA0OTA.

oyeHugampUH(HOPMAINIO,  COAEpXKALIYIOCA B
coobmenusix ~CMH, UntepHere, Hayuno- | Amozoevlii Konmpon:

MOIYJISIPHBIX CTAThSIX; 1 Kypc -- HUmoeosas KOHMPOJIbHAA pa60ma.
YCBOCHHbIE 3HAHUA:

cmblen  nouamuil.  GU3NYECKOEe  SIBJICHUE, Texywjuii  kKommpons: OSKCrepTHas —OLCHKA
rHIoTesa, 3aKOH, Teopus, BemiecTBo, | 3AUMTHI 1a0. pad. Nel Ne2 Ne3 Ne6 Ne7

B3aUMOJICCTBHUE,  DJIIEKTPOMAarHUTHOE  TIOJIE, Pybesicrviit Konmpos: KOHTPOIbHBIC pad Nel
BOJIHA, ¢doToH, aToM, aTOMHOE SO, No2 Ne 3 Ne4 No5 .

WOHU3UPYIOUIUE W3JIy4eHus, IUIaHEeTa, 3Be3[a, CamocrositenbHas pabora.

ConHeyHas cucTeMa, rajlakTHka, Becenennas; IIpomMexkyTOUHbBIC KOHTPOJIbHBIE PAOOTHI
Hmozoevtit KoHmpow.

1 kypc -- Hmozosas konmponvras paboma.




cmbicn duszuueckux 6€1UYUH :CKOPOCTb,
YCKOpEHHE, Macca, Cujia, HUMIIYJIbC, padora,
MEXaHUYEeCKass SHEPrusi, BHYTPEHHSS SHEprus,

abcomoTHas TeMIeparypa, cCpenHsis
KMHETUYECKasi DJHEpPrusi 4YacTUIl  BEIIECTBa,
KOJMYECTBO TEIUIOTHI, AIIEMEHTapHBII

JIEKTPUYECKUN 3apsifl;

Tekywjuii KOHmMpOab: OSKCIEpTHAs OlEHKa
3amuThl 1a0. pad. Nel Ne 2 Ne 3

Pybesicnblit Konmpob: KOHTpoJIbHBIE pad Nel
Ne2

CamocrosTtenbHas pabora.

[TpoMexyTo4HbIE KOHTPOJIBLHBIE PAOOTHI
Hmozoewlii Konmpoinw:

1 kypc -- Hmoeosas konmpoavnas paboma.

CMBICT  (pu3uYecKuxX 3aKOHO8 KIACCHYECKON
MEXaHHKH, BCEMHPHOTO TITOTCHHS, COXPaHCHUSI
SHEPIUH, HUMIYJIbCa M DJICKTPHUUECKOrO 3apsija,
TEPMOJIMHAMHKH, 3JIEKTPOMATHUTHOW HHIYKIIHH,
dotordpdekra;

Tekywquii Kommpoab: SKCIEpTHAS OLIEHKA
3amuThl 1a0. pad. Nel No2 No 3 No7

Pyéescnbiit konmpons: KOHTpoIIbHBIE pab Nel
No 2Ne3

CamocTosiTenpHas paboTa.

[IpomMexyTouHbIE KOHTPOJIBHBIE PAOOTHI
Hmozoswlii Konmpons:

1 kypc -- Hmoeosas xonmponvnasa paboma.

6KIIA0 POCCUNICKUX U 3aPYOEeIHCHBIX YUEHbBIX,
OKa3aBIIUX HAWOOJbIEE BIUSHUE HA PA3BUTHE
busuky;

Texywuii  kommpons:  CaMocTOSITEIbHAS
pabora.

Hmozoswlii Konmpons:

I kypc -- Hmoeosas konmponvhas 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. TIloHuMarp CyIIHOCTh W | - 0O0CHOB8aHUE 6blOOpa npopeccuu, Occe

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

Oynyueil mpodeccuu, MpOsBIATh K | npogheccuoHanbHol HanPasieHHOCMu,

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

OK 2. OpranuzoBbIBaTh | - onpeodeneHue 3adau OeameivHocmu ¢ | Mnmepnpemayus

COOCTBEHHYIO JeSITENIbHOCTD, | YYemoM NOoCmAasieHHblX yenell U Cnocobo8 | pe3yibmamos

UCXONSl W3 LIENIA U CIIOCO0OB €€ | ux 0oCmudiceHul, oesamenbHOCuU

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

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

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

CUTYaIMIO, OCYLIECTBIIATh TEKYIIUH | anaiuza KonmponbHou pabomul, pe3yibmamos

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

KOPPEKILIUIO COOCTBEHHOM | U cpedcme KOHMPOJia, OYeHKU U KOPpeKyuu | 00yuarouje2ocs 6
NesITebHOCTH, HECTHU | cOOCMBEHHOT OesimeNbHOCMU npoyecce 0C80€eHUs.
OTBETCTBCHHOCTb 3a pE3YyJIbTaTHl | - nposedeHue Koumponsa, oyenku u | Y/ 6 xooe
cBoel paboThI KOppeKyuu coOCmeenHOU 0esamenbHOCU, NPAKmMu4ecKux
- 8bINONIHEHUE DYHKYUOHANBHBIX | 3AHAMULL.
obsa3anHOCMel 8  paMKax — 3A0aHHOU
paboueu 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 ayOumopHol

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 pabomul;

- 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




DNIEKMPOHHBLE HOCUMENU U M. 0. )

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




