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1. MACIIOPT PABOYEN ITPOT'PAMMBI YYEFHOM JUCIUILIUHBI
OU3UKA

1.1. O0s1acTh npuMeHeHUs1 padoueil IpPorpaMMbl

[Iporpamma  obmieoOpazoBarenbHOM  yueOHOM — nucuuruimHbl — «Dusmukay
npeaHazHaueHa Ui u3ydeHus (GU3MKd B MPO(EecCHOHANBHBIX 00pa3oBaTeIbHBIX
opranmzanusax CIIO, peanusyrommx 00pa3oBaTENbHYI0 NPOTPaMMy CpPEIHETO OOIIEero
oOpa3oBaHusi B IIpeleiax OCBOEHHUS OCHOBHOM MpodeccHOHAbHON 00pa3oBaTeIbHOM
nporpammbl  CIIO (OIIOITI CIIO) nHa ©6a3e oOCHOBHOro oOImiero oOpa3oBaHUs IIPU
MOJITOTOBKE KBAJTH(PHUIIMPOBAHHBIX PA0OUYUX, CIYKAIUX W CHEIHUAINCTOB CPEIHETO 3BEHA
no crieuuanbHocT CIIO 21.02.09 «I'uaporeonorus 1 MHKEHEPHAasi T€0JIOTHsD».

1.2. MecTo AMCHMILUIMHBI B CTPYKType NpPOrpaMMbl MOATOTOBKH CIENHAJMCTOB
CpeHero 3BeHa:

VYyebnas nucuumminna «Duzrkay sSBIAETCS y4eOHBIM MPEIMETOM IO BEIOOPY U3 00 -
3aTenbHON mpeameTHoi obnactu «EctectBennbie Hayku» PI'OC cpemnero obmiero odpa-
30BaHMUSL.

B nmpodeccuonanbabix 00pa3oBaTeNbHBIX OpraHU3aMIX, PeaTu3yomuX 0o0pa3osa-
TeJIBHYIO MpOrpamMmy cpeaHero oouiero odpaszoBanus B npenenax ocsoenus OIIOIT CIIO
Ha 0aze OCHOBHOTO 001Iero oOpa3oBaHus, yueOHas nucuuiuinHa «Dusmka» nzyyaercs B
obmeoOpazoBatenbHoM 1ukIe yuebroro miana OIIOIT CITO na 6a3e 0CHOBHOTO OOIIETo
oOpa3oBaHus ¢ noxydeHuem cpennero oomero oopazosanwus ([ITIKPC, IIIICC3). Yuebnas
IUCHUIUIMHA BXOJUT B  0OO0IIEOOpa3oBaTeNbHBIM LUK, sABISETCA  NPODUIBHOM
JTUCIUILIMHOM 00111e00pa30BaTeIbHOM MO OTOBKH.

1.3. Hean wu 3agaum AUCHMIUVIMHBI — TpPeOGOBaHMs K pe3yJbTaTaM OCBOEHHS
AUCUMIIMHBI:

Copneprxanue nporpamMmbl «@U3uKa» HAIIPABIECHO HA JTIOCTHKEHHE CIIEIYIOIINX LIEIei:
. OCBOEHHE 3HaHUHU O (hyHIaMEHTAIbHBIX (PU3NUYECKUX 3aKOHAX M MPUHIIMUIIAX, Je-
KaIuX B OCHOBE COBPEMEHHOM (PM3MUECKOi KapTHHBI MUpa; Hanboiee BaKHBIX
OTKPBITUSAX B 00J1aCTH (DU3HMKH, OKa3aBIIMX OMPEIEIISIONIee BIMSHIE HA Pa3BUTHE
TEXHUKH U TEXHOJIOTUH; METO/IaX HAyYHOTO IMO3HAHUS MPUPOIbI;
. OBJIQJICHUE YMEHUSMU MPOBOJUTH HAOIIIOICHHS, TUTAHUPOBATH U BBHITIOTHSATH
AKCIIEPUMEHTHI, BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJIENIU, TPUMEHSTh MOTYyYEHHbIC
3HaHUA 110 PUBUKE 17151 OOBSICHEHUSI PA3HOOOPA3HBIX (PU3UUYECKUX SIBJICHHUM U CBONCTB Be-
IECTB; MPAKTHYECKHU HCIIOIB30BaTh (PU3NIECKIE 3HAHUS; OLIEHUBATH JIOCTOBEPHOCTD
€CTECTBEHHO-HAy4YHO! MHpOpMaLuy;
. pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYabHBIX U TBOPYECKUX
criocoOHOCTEH B mpoliecce NpuoOpeTeHus 3HaHUM U yMEeHU# 1o pU3nKe ¢
WCTIOIH30BAHUEM PA3INYHBIX HCTOYHUKOB HH(POPMALINU ¥ COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJIOTHIA;
. BOCIIUTaHUE YOEKIACHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOB MTPUPOJIBI,
WCTIOJIB30BAHMS JOCTHKEHUN (PM3KUKH Ha OJaro pa3BUTHUS YEJIOBEYECKOW TUBUIIN3AIINN;
HEOOXOAMMOCTH COTPYTHUYECTBA B MPOIIECCE COBMECTHOTO BHIMOTHEHUS 3a71ad,
YBaXUTEJIIBHOTO OTHOUICHHS] K MHEHHUIO OMIMOHEHTA PU 00CY X ASHUH MTPoOIeM
€CTECTBEHHO-HAYYHOT'O COJIEPKaHMs; TOTOBHOCTH K MOPAJIbHO-3THYECKOH OIICHKE
WCTIOJb30BAHMS HAYYHBIX TOCTHKEHHI, TyBCTBA OTBETCTBEHHOCTH 32 3aIUTY
OKpYXarouieil cpebl;
. UCIIOJIb30BaHNE MTPUOOPETEHHBIX 3HAHUM U YMEHUH JIs1 PEeIIEHUs] TPAKTHIECKUX
3a7a9 MOBCETHEBHOW KHU3HH, oOecnedeHus: 6e30MmacHOCTH COOCTBEHHOM KU3HU, pa-



LHMOHAJIBHOTO IPUPO/IONOIB30BAHUS U OXPaHbl OKPYIKAIOILIEH Cpellbl U BO3MOXKHOCTb
MPUMEHEHUS 3HAHUI TTPH PEIISHUH 3a/]1a4, BO3HUKAIONINX B TIOCIEIyIomel mpodec-
CHOHAJIBHOM €S TeIbHOCTH.

OcBoeHue conepxanus yaeOHo! aucuuIuiniel «Pu3nka» odecreuynBaeT T0CTUKEHHUE
CTYJIEHTaMH CJIEIYIOIIHNX PE3yJIbTaTOB:
. JAUYHOCMHBIX:
- YyBCTBO FOPJAOCTH U YBAKEHUS K HCTOPUU U TOCTUKEHUSIM OTEYECTBEHHOM (pu3u-
4ecKoM HayKH; (PU3MUYECKU TPaMOTHOE TIOBEJICHHE B MTPO(ECCHOHANBHOM IeATEIIbHOCTH U
ObITY NpU OOpallleHnu ¢ MpudopaMu U yCTPOMCTBAMH;
- TOTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHMsI U MOBBIIICHNS KBATU(UKALIUH B U3-
OpaHHOU MPOPECCUOHATLHON IEATETHPHOCTH U OOBEKTUBHOE OCO3HAHUE PO (PH-
3MYECKUX KOMIIETEHIUI B 3TOM;
- YMEHHE UCMOJIb30BATh JOCTI)KEHUSI COBPEMEHHON (PM3NYECKON HAyKU U Qu3nye-
CKUX TE€XHOJIOTUH J1JIsl TOBBIILIEHUS] COOCTBEHHOT'O MHTEJIJIEKTYaIbHOI'O Pa3BUTHS B
BBIOPAaHHOU MPOPECCUOHATIBHON 1eATEIbHOCTH;
- YMEHHUE CAMOCTOSITENIbHO 100BIBATH HOBBIE JIs ce0s (pU3nuecKue 3HaHusl, UCTIOIb-
3ysl I71s1 3TOTO JOCTYMHbIE HICTOUHUKU UHPOPMALINH;
- YMEHHE BBICTPaUBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOLIEHUS B KOMAH/E 10 pele-
HMIO OOIIMX 32734,
- YMEHHE YIPaBISITh CBOEH MMO3HABATEIBHON JEATENBHOCThIO, TPOBOIUTH
CaMOOIIEHKY YPOBHsI COOCTBEHHOTO MHTEIUIEKTYAIbHOTO PAa3BUTHUS;
. Memanpeomemuvix:
- UCIOJIb30BAHNE PA3JINYHBIX BUJOB [T03HABATEIbHON AESITEILHOCTH JUISl PEIICHUS
¢bu3nyeckux 3ajay, IPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (HA0JII0IeHMS,
OINHCAHUs, U3MEPEHUS, IKCIEPUMEHTA) JJI U3YUEHUS Pa3InNYHbIX CTOPOH OKPYKarollei
JIEHCTBUTEIILHOCTH;
. UCIOJIb30BAHNE OCHOBHBIX MHTEIJIEKTYaJIbHBIX OMEpaIiii: TOCTAaHOBKHU 3ajayH,
(bopMyIupOBaHUS TUIIOTE3, aHATIU3a U CUHTE3a, CpaBHEHMsI, 0000IIeHHs], CUCTe-
MaTHU3alliH1, BBISIBJICHUS PUYUHHO-CIIEACTBEHHBIX CBSI3€M, IOUCKA aHAJIOTOB, (op-
MYJIMPOBaHUS BBIBOJOB JJIsl U3YUYEHHS Pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJICHUH U IIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOMMOCTh CTaJIKUBATHCS B
npodeccruoHabHOM chepe;
. yMEHHUE T'eHEePUPOBATh UACH U ONPEIENSITh CPEACTBA, HEOOXOAUMBbIE /JIsl UX pea-
JU3aLMH;
. YMEHHE UCTOIb30BATh PA3IINYHBIC HCTOUHUKH JJISl TIOTYUYeHHS (PU3MUECKOMN WH-
(dbopmaryu, OIeHNBAThH €€ JOCTOBEPHOCTH;
. YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HH(OPMALUIO B PA3IUYHbIX BUAAX;
. yMeHHE yOINYHO NPECTABIATh Pe3yJIbTaThl COOCTBEHHOI'O UCCIIEI0BaHUS,
BECTHU AMCKYCCHM, JOCTYITHO U TAPMOHUYHO COUYEeTask CoJiepkaHue U (pOpMbl IPEJICTaB-
nsieMoit uH(opmaIuy;

* npeOMemHuulIX:

. c(OpMUPOBAHHOCTH MPEACTABICHUNA O POJIH U MECTE (PU3UKH B COBPEMEHHOW Ha-
YYHOM KapTHHE MHpa; MOHUMaHHe (PU3NYecKoi CylHOCTH Habo1aeMbIX Bo BeeneHnHoi
SBJICHUH, posii pU3uKH B POPMUPOBAHUU KPYTo30pa U (PyHKIIMOHAIBHON I'PaMOTHOCTH
YeJIoBeKa JUIsl peIeHHs PaKTUYECKHX 3a/1a4;
. BJIaJICHUE OCHOBOMOJIATAlOUIMMH (PU3MUECKUMU MOHATHIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOPHUSIMH; YBEPEHHOE UCII0JIb30BaHUE (PU3NUECKON TEPMUHOIOTUU U
CUMBOJIMKHY;



. BJIaJICHUE OCHOBHBIMH METOJIaMHU HAYYHOTO ITO3HAHUS, HCIIOJIb3YEMBIMU B
¢buznke: HAOIIOCHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCTIEPIMEHTOM;

. yMeHus 00pabaThIBaTh Pe3yiIbTaThl H3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTh
MEXy (pU3HMUeCKUMU BEIMYMHAMU, OOBSICHATH OJYUYEHHBIE PE3yJIbTaThl U 1eJaTh
BBIBO/IBI;

. c(hOpMHUPOBAHHOCTb YMEHUS peliaTh GU3NUECKUE 3a/1a4H;

. c(OpMUPOBAHHOCTh YMEHUS IPUMEHSITh MOJyUYeHHbIE 3HAHUS JUIsI 00 BSCHEHHS
YCIIOBH MPOTEKaHUsI GU3NUECKUX SBICHUIN B MPUPOE, TpodecCHOHAIBHOM chepe u s
MPUHATHUS PAKTUIECKUX PEIICHUI B TOBCETHEBHOW KHU3HH,

. c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIMH 10 OTHOLIEHHUIO K (pU3HUecKoit
uH(pOpMAIIH, TOTy4YaeMON U3 Pa3HBIX UCTOYHHUKOB.

B pamkax ocBoeHus yueOHOM nucuuIuinHbl «Du3uka» y cTy1eHTOB (POPMUPYIOTCS
ClIeTyIoIIre 001He KOMIeTeHIUH:

Kopn HaumeHoBaHue pe3y/ibTara 00yueHUs
OK 1 [loHuMaTh CyIIHOCTh M COIMATIBHYIO 3HAYMMOCTH CBOEHM Oymyien
npodeccuu, TposBIATh K HEW YCTOMYMBBIM HHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO NIEATEIBHOCTb, BBIOMPATH THUIIOBBIC

METOABl M CIOCOOBI BBIMOJHEHUS TNPOPECCHOHATBHBIX 334,
OLIEHUBATh UX 3PPEKTUBHOCTH U KAUECTBO.

OK3 [TpyHMMaTh penieHys B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYaLMsIX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 6 PaGotath B KOJUIEKTHBE U KOMaH 1€, 3P(HEKTUBHO 001IaThCS C
KOJIJIETAaMH, PYKOBOJICTBOM, MIOTPEOUTEISIMH.

OK 7 Bbpartp Ha ce0s1 0OTBETCTBEHHOCTH 32 paObOTy WIEHOB KOMaH/IbI

(MOYMHEHHBIX ), pe3YyJIbTAT BHIOJIHEHUS 3a1aHUM.

1.4. PekomeHayeMoe KOJIUYECTBO YACOB HA OCBOEeHMe padoueil mporpaMMbl y4eOHO
AUCHUILIHHBI:
MaKCHMAaJIbHOM yueOHO! Harpy3ku oOydaromerocs 181 gac, B Tom umce:
00s13aTeNbHOM ay IUTOPHOM yueOHOM Harpy3ku oOydaromerocst 121 yac;
CaMOCTOATENbHOIN paboThl oOyuatomierocs 48 yacos;
KOHCypTanuu 12 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUILIAHBI

2.1. O06bem yueOHOI TUCHUIINHBI M BUIbI Y4e0HOH padoThl

Buj yyeOHO# padoThI

Oo6vem uacos

MaxkcuMaJsibHasi y4eOHasi HArpy3Ka (Bcero) 181
Oo0s13aTesibHAs Ay IMTOPHAs YueOHasi HATPy3Ka (BCero) 121
B TOM YHCIJIE:
JICKLIAH 65
nabopaTtopHbie pabOThI 44
MIPAKTUYECKUE 3aHATUS 12
CamocTosiTesibHasi paboTa o0y4yaronierocs (Bcero) 48
B TOM YHCIIE:
MOATOTOBKA YCTHBIX BBICTYIUICHHH MO 3aJJaHHBIM T€MaM, 3CCe, 48
JIOKJIaJI0B, pedeparos.
KoucyabTanuu 12

IIpomesrcymounas ammecmayus 8 gpopme sx3amena-11 cemecmp.




2.2. llpyMepHBIH TeMaTHYECCKUN IVIAH M COAepKaAHNe YUeOHON NUCHUIINHBI PU3UKA

HaumenoBanne Copaep:xanue y4e0HOro MaTepnaJia, JJ1abopaTopHble pa0d0ThI M NPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAsA padoTa Oo0bem Yposensn
pa3/1esIoB H TeM. o0yuarommxcst 4acoB OCBOCHHSA
®opMmupyembie
KOMIIeTeHIIUH
(OK, IIK)
1 2 3 4
BBenenune 6
Conep:kanue yqeOHOro Marepuaia
OK 1-3 1 | ®usuka — ¢yHgamMeHTaNbHAs Hayka O HpHpone. ECTeCTBEHHO-HAYYHBI METOA IO3HAHHS, €r0 BO3MOXXHOCTH ¥ TPaHHUIIBI 4 1

MPUMEHUMOCTH. DKCIEPUMEHT M TEOpHsl B MPOIecCe MO3HAHUs MPUpobl. MoaenupoBaHue (prU3n4ecKUX SBJICHUI U MPOILIECCOB.
Poutb 5KCrIeprMEHTa U TEOPUU B IIPOLECCE TTO3HAHUS TPHPOIBL.

2 | ®Ousnueckas BemuurHA. [IOTperiHOCTH W3MeEpeHWit (u3nueckux BenmuuuH. DuU3MYecKre 3aKOHBI. [paHHUIBI MPUMEHHUMOCTH
¢m3nuecknx 3akoHOB. [loHsATHE O Qu3nyeckol KapTuHe Mupa. 3HaueHHe (U3UKK Hpu ocBoeHun mpodeccuit CIIO un
cnenuanbHocTei CIIO.

JlaGopaTopHbIe paboTHI -

[IpakTuyeckue 3aHsATHUs -

KoHTposbHbIe pab0ThI -

CamocrosTenbHas paboTa 00yJaromuxcs
IToaroToBka yCTHBIX BBICTYIUICHHH, TOKJIAZ0B U pedepaToB M0 TeMaMm: 2

«["ammneo Nanumeir — OCHOBATENh TOYHOTO €CTECTBO3ZHAHUY,

«Jleonapao ma BuHum — ydeHsbIit 1 n300peTaTensy,

«Mmuxaunn BacunbeBruy JIOMOHOCOB — yU€HBIN SHUUKIIONETUCTY,

«Jleonapno na BuHun — y4eHsIl 1 U300peTaTesn»

«CoBpeMeHHas (pr3MUECKasi KApTHHA MHPay

Benunuaiiime oTkpbIThst pU3MKU

Pazgen 1.
MexaHuka 36
Tema 1.1. Cojepkanue ya4eOHOTo MaTepraia
Kunemarnka 1 | Mexannueckoe asmxenue. [lepemenenue. ITyts. CkopocTs. PaBHOMEpHOE MpAMOIMHEHHOE ABM)KEHHE. Y CKOPEHHE. 4 2
PaBHOnEpEeMEHHOE MPSIMOJIMHEHHOE IBHMIKEHHUE.
OK 1-3. 2 | CeoboaHoe maneHue. [IBmkeHne Teaa, OpOIICHHOTO MO YIJIOM K TOPU30HTY. PaBHOMEpHOE JIBMKEHUE M0 OKPYKHOCTH. 3
JlabGoparopHsie paboThI -
[MpakTHyeckue 3aHATHS -
KoHTpoabpHBIE pabOThI -
CamocrosiTenbHas padoTa 00y4aroIuXcst 2
IMoaroroBka yCTHBIX BBICTYIUICHHH, JOK/IAJ0B U pedepaToB MO TEMaM:
«3nadenne oTkpbITUi [anmnesy - 24
Tema 1.2. Conepxanue yueOHOIro MaTrepuaia
JnHamuka 1 Ilepserit 3akon Herotona. Cuna. Macca. Umnynbsc. Bropoit 3akon HetoToHa. OCHOBHO# 3aK0H Klaccudeckoil tuHamMuku. Tpetuit 2 3

3akoH Herorona. 3akoH BceMupHOTo TsAroteHus. [ paButanmonHoe nojie. Cua Tspkectr. Bec. CriocoObI n3MepeHHst MacChl TEI.
OK 1-3,6,7. CHIIBl B MEXAHHKE.

2 2

JlaGopaTopHbie pabOTHI
WccnenoBanre aBKEHHUS Tejla MO ICHCTBUEM ITOCTOSTHHOM CHJIBL. 4
W3ydeHne 0coOCHHOCTEH CHITBI TPEHUSI (CKOJIBKCHHS).




IIpakTHueckue 3aHATUS

KonTponpHBIe paboTHI

CamocrosiTenbHast paboTa 00yJaromuXxcs
[ToaroroBka yCTHBIX BBICTYIUICHHH, JOKII0B U pedepaToB MO TeMaM:
«Hcaak HploTOH — co3narens KilacCHuecKoi Gpu3ukmy,
«MeToB!I OnpeieneH s IIIOTHOCTI
«CHJIIBI TpEeHMS»

Tema 1.3.
3aKoHbI COXpaHeHHUs
B MeXaHHKe

OK 1-3, 6,7.

Cojepkanue y4eOHOTro MaTepraia

1 | 3aKkoH COXpaHEHHs HMITYJIbCa U PEAKTHBHOE JIBHKCHHE.

2 | Pabora cuibl. Pabora moreHnuanbHbix cuia. MormHocTh. JHeprusi. Kunertuueckast sueprust. [loTeHIManbHasi SHEprusi. 3akoH
COXpaHCHMsI MeXaHNYeCKOr dHeprur. [IpuMeHeHHe 3aKOHOB COXPAHEHHS.

JlaGopatopHbIe paboThI
H3ydenue 3akoHA COXPAHEHUS UMITYJIbCA.
CoxpaHeHHe MEXaHNUECKOW PHEPTUH NMPH JBIDKEHUH TeJla MO JeHCTBUEM CHII TSDKECTH U YIIPYTOCTH.
CpaBHeHHe pabOThI CHITBI C U3MEHEHHEM KMHETUYEeCKOW SHEPTHH Telna.
H3yueHne 3aKOHOB COXpaHEHHsI Ha MPUMeEpe y/apa MapoB U OAJUIMCTUYECKOTO MasTHHKA.

[IpakTuyeckue 3aHATHS
Mexanuka

KonTponpHbIe paboTHI

CamocrosiTenpHas paboTa 00ydJaromuxcs
[MoaroroBka yCTHBIX BBICTYIUICHHH, JOKJIAZ0B U pedepaToB Mo TeMaMm: «/IBimKeHue Tena nepeMEeHHOH MacChly,
«PeakTHBHBIE IBUTATENN ¥ OCHOBBI PabOTHI TEIJIOBON MammHbD, «Ponb K.O. Lln0o1KoBCKOT0 B pa3BUTHH KOCMOHABTHKIY,
«Cepreii [1aBnoBmd KoposneB — KOHCTPYKTOp M OPraHHU3aTOP MPOU3BOICTBA PAKETHO-KOCMHYECKONW TEXHUKI
«3aKOHBI COXPAHEHUS B MEXaHUKE)

Pazgen 2.
MouJiekyasipHas
¢usuka.
TepMoaguHamMuka

25

OK 1-3, 6,7.

Cojepkanue ya4eOHOTO MaTepraia

1 | OcHoOBBI MOJIEKYIAPHO-KHHeTH4YecKoil Teopun. MaeansHsbiii ra3. Pasmeps! u Macca MOJIEKyJ U aTOMOB. bpoyHoBCKOe
nerxenue. uddysusa. Cuiisl U 3HEPrHsS MESKMOJICKYIISIPHOTO B3auMo ieiicTBrs. CTpoeHHe ra3000pa3HbIX, KHUIKUX U TBEPIBIX
tenn. CKOpOoCTH IBIKCHHUS MOJICKYI U MX u3MepeHne. neansHsil ra3. JaBnenue raza. OCHOBHOE ypaBHEHHE MOJICKYIISPHO-
KMHETHYECKON TeOpHH ra3oB. Temreparypa u ee u3MepeHue. ['a3o0Bbie 3aK0HbBI. AOCOTIOTHBIN HYJIb TEMIEPATYPHI.
TepmoanHamMuuecKas IIKaaa TEMIEpaTyphl. YpaBHEHHE COCTOSHUS WAeabHOrO raza. MossipHas ra3oBasi HOCTOSIHHASL.

2 | OcHoBbI TepMoANHAMHKH. OCHOBHBIE TOHATHUS U ONpeeeHus. BHyTpeHHAs sHeprus cucteMsl. BHyTpeHHsIs SHeprus
uaeasbHOro ra3a. Pabora u TemnoTa kak GOpMBI Iepenadu SHeprud. TerIoeMKOCTh. Y AeTbHas TeTIIOEMKOCTh. Y paBHEHUE
TerioBoro Oananca. [lepBoe Hayano TepMoauHaMUKU. AuadaTHbIi nporece. [IpuHimn aericTBus TerutoBoi Manmabl. KITJT
TEIUIOBOrO ABHrarens. Bropoe Hauano tepMoanHamMuky. TepMoarMHaMUYECcKas IIKada TEMIIEPATYP. X OJIOAUIBHbIE MAIIUHBbI.
Tennossle aBuraresnu. OxpaHa IPUPOJIBL.

3 | CaoiicTBa nmapos. lcnapenne u konaeHcanus. HacwleHHbIH ap 1 ero cBoiicTBa. AOCOIIOTHAS U OTHOCUTENIbHAS BIaXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUcUMOCTb TeMIEpaTypbl KUIIEHUS OT AaBieHus. [leperpeTslii map u ero UCNonb30BaHUE B
TEXHHUKE.

CaoiicTBa xuaKocTed. XapaKTepUCTHKA KUIKOTO COCTOSHUS BemiecTBa. [I0BepXHOCTHBIHN CIION KUIKOCTH. DHEPrHs
MOBEPXHOCTHOTO CJI0SL. SIBICHHS Ha IPaHUILIE KUIKOCTU C TBEPAbIM TeaoM. KanunspHele sBIeHuUs.

CBoiicTBa TBepabIX TeJl. XapaKTepUCTHKA TBEPAOTO COCTOSHHS BEIIeCTBA. YIPYTHE CBOICTBA TBEPABIX Tell. 3aKoH I'yka.
MexaHuueckre CBOMCTBa TBEPABIX Tel. TernmoBoe paclinpeHue TBEPAbIX TeN U KUAKocTel. [1naBnenue u kpucramun3anus.

JlabopaTtopHbie paboThI
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H3mepeHune BIaKHOCTU BO3AyXa.

W3mepeHne moBepXHOCTHOTO HATSKEHUS KHUIKOCTH.

Habmonenue npouecca kpuctamzanyuy M3ydenne nedopMannuy pacTsHKEeHHS.
W3ydeHne TEmIoBOro paclIupeHus: TBEPABIX Tel.

W3yueHne ocoOCHHOCTEN TEIUIOBOTO PACIIUPEHHUS BOBI.

IIpakTHueckue 3aHATUSA
OcHoBbel MKT. TepMonuHaMuKa.

KonTponpsHbIe paboThHI

CaMocrosiTenpHast paboTa 00ydaromuxcs
[ToaroToBKa yCTHBIX BBICTYIUICHHH, TOKJIAZOB U pedepaToB 0 TeMaMm:
«MonekyIIpHO-KMHETHYECKas! TEOPUS HJI€AIbHBIX Fa30B»
«IIpobemsbl 3K0IOTHH, CBA3aHHBIE C UCTIOIB30BAHIEM TEILIOBBIX MAIITH»
«Bnusinue neexToB Ha PU3MYECKUE CBOWCTBA KPUCTAIIIOBY
«Kungxue kpucramisl», «KOHCTpYKIIMOHHAA IPOYHOCTh MAaTEpUAIa U €€ CBSI3b CO CTPYKTYpO»,
«[TpumMeHeHne JKUIKUX KPUCTAIIOB B TPOMBIIUIEHHOCTID)

Paznen 3.
JJ1eKTPOAUHAMHUKA

41

Tema 3.1.
DJIeKTPOCTATHKA

OK 1-3.

Copepkanue y4eOHOTO MaTepraia

DneKTpuYecKue 3apsiibl. 3aKOH COXpaHEHus 3apsaa. 3akoH KynoHa. Dnekrpudeckoe mose. HanmpskeHHOCT
anekTpuueckoro mois. [IpuHuumn cynepno3unuu noieil. Pabora cui anekrpocratuyeckoro nois. [lorennuan. PazHocTh
MOTEHIUAIOB. DKBUIIOTEHLUAIbHBIE TOBEPXHOCTU. CBA3b MEXK/y HAPSIKEHHOCTHIO U PA3HOCTHIO [TOTEHIIAJIOB
IICKTPUIECKOTO TIOJIS.

2 ,HI/IBJ'ICKTpI/IKI/I B DJICKTPHUYICCKOM I10JIC. HOHﬂpI/ISaHI/IH JAUSJICKTPUKOB. HpOBO,E[HI/IKI/I B DJICKTPHUYICCKOM I10JIC. KOH,Z[GHCaTOpI:I.

CoeMHeHe KOHJICHCATOPOB B 0arapero. DHEprus 3apsKeHHOr0 KOHJIGHCATOpa. DHEPI sl SJISKTPUUECKOTO TMOJISL.

JlaGoparopHsie paboThI

HpaKTI/I‘leCKI/Ie 3aHATHA

KoHTpoabpHbBIE paboThI

CamocTosiTenbHas padoTa 00yUaroIMXCs

Tema 3.2.
3aKoHbBI
MOCTOSIHHOI'O0 TOKA

OK 1-3,6,7.

Cojieprxanue y4eOHOro Marepuaia

1 | YcnoBus, HeoOX0MMBIE UTSI BOSHUKHOBEHHMS M OJIEP)KAaHUS AJICKTPHYECKOro Toka. Crita ToKa U IMIIOTHOCTh TOKA. 3akoH OMa
Juis yaactka nenu 6e3 9/1C. 3aBUCHMOCTD JIEKTPHUECKOTO CONMPOTUBIICHHS OT MaTepHaa, [UINHbI U MO HOIEPEIHOTO
CEUEHHsI MPOBOIHUKA. 3aBUCUMOCTD 3JIEKTPUYECKOr0 CONPOTUBICHUS IPOBOJAHUKOB OT TEMIIEPATypBL.

2 | DAexTpoABMKYLIas CUjla UICTOYHHKA TOKa. 3akoH Oma 115 nonHoi uenu. CoequHeHne npoBoAHUKOB. COeIMHEHHE HCTOYHUKOB
ANeKTpUYECKOi Heprun B Oarapero. 3akoH /xoyimsi—Ilenna. Pabora 1 MOITHOCTH MEKTPHYECKOTO TOKA. TeruioBoe AefcTBrE
TOKA.

JlaGopaTopHbIe pabOTHI

N3yuenue 3akona Oma JuIsl yyacTKa €U, TOCJIEI0BATEIbHOTO U MapalyieIbHOr0 COEAMHEHHS] IIPOBOIHUKOB.
Nzyuenue 3akona Oma i1 IOJTHOU TETTH.

Omnpenenenue Kod(GPUIMEHTA MTOJIE3HOTO JEHCTBUS JIEKTPUIESCKOT0 YalHUKA.

Omnpenesnenne TeMIiepaTypbl HUTH JIAMITbI HAKAJIWBAHMS.

Omnpenenenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUSI HICTOYHUKA HANIPSDKEHUSI.

10

HpaKTI/I‘leCKI/Ie 3aHATHA

KoHTpoipHBIE pabOThI

CamocTosTenbHas padoTa 00y4arouXxcst
3akonbl Kupxroda st anexrpudeckoit memnm.
OTKpBITHE ¥ IPUMEHEHNE BBICOKOTEMITEPATypHOI CBEPXITPOBOANMOCTH.
DneKTpOHHAs! MPOBOJAUMOCTH MEeTAIOB. CBEPXMPOBOIUMOCTb.
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Ommmnid XpuctuanoBud JICHIT — pyccKuil H3HK.

Tema 3.3.
DeKTPUUYECKH I TOK
B MOJIYIPOBOTHAKAX

OK 1-3.

Conepkanue ya9eOHOTO MaTepraia

1 | Dnmexrprueckuit Tok B MeTayax. OJIeKTPOHHEIH ras. Pabora BEIxoma. DIIEKTPUIECKUH TOK B 9JIEKTPOJIUTAX.
Quekrposua. 3akoubl Oapanes. [Ipumenenne aJIeKTPOIM3a B TEXHUKE. DJIEKTPUIECKUM TOK B Ia3ax U BaKyyMe.
Nouwusamus rasa. Bungsr razoseix paspsmaos. [lousTtre o mrasme. CBolicTBA U IIPUMEHEHNE 9JI€KTPOHHBIX ITYYKOB.
DneKTprYecKuit TOK B mostynposojaaukax. CobcTBEHHAs IPOBOAUMOCTD MOJIYIPOBOAHUKOB. [T0NYIPOBOJHUKOBbIE MPHUOOPHIL.

JlabGoparopHbie paboThI

HpaKTI/I‘leCKI/Ie 3aHATHUA

KoHTpoabpHBIE pabOThI

CamocrosiTenbHas padoTa 00y4aronuXcst
IMoaroToBKa yCTHBIX BBICTYIUICHHH, TOKJIAZIOB U pedepaToB MO TeMaM
burnonspHbie TPAaH3UCTOPHI.
Kpunosnexkrponnka (MUKPOIJIEKTPOHUKA U XOJION).
[omynpoBOTHUKOBBIC TATUUKU TEMIICPATYPHI.
[Tse30anekTpryeckuii 3pPeKT ero mpUMeHEHHeE.

Tema 3.4.
MarnuTHoe moJie

OK 1-3.

Cojieprkanme y4eOHOro Marepuaia

1 | BekTOp MHAYKIIMH MarHUTHOTO MoJjs. J[eHCTBHE MarHMTHOTO IMOJIS Ha TPSIMOJMHENHBIA MPOBOJAHKK ¢ TOKOM. 3aKoH AMrepa.
B3aumoeticTBre TOKOB. MarHUTHBIN TOTOK. PaboTa 1o mepeMenieH1io IpoBOJIHUKA ¢ TOKOM B MAarHUTHOM TIOJIC.

2 | JledicTBrEe MarHUTHOTO MOJIA Ha ABMKYymiics 3apsn. Cuia Jloperua. OnpesencHue yaeabHOro 3apsaa. Y CKOPUTENH 3apsHKEHHBIX
4acTHIL.

JlaGopatopHbIe paboTHI

IIpakTrdeckue 3aHsTHs

KoHTponbHbIE paboThI

CaMocrosiTenpHas paboTa 00yJaromuxcs
IToaroroBka yCTHBIX BBICTYIUICHHH, OKJIA0B B peepaToB 110 TEMaM
Amnzipe Mapu AMiiep — OCHOBOITOJIOXKHUK 3JIEKTPOIMHAMHKH.
Hcnionp3oBaHue 3J€KTPO3HEPTHH B TPAHCIIOPTE.
MarHuTHbIe U3MepeHusl (IIPUHIKITBI TOCTPOSHUS TPHOOPOB, CIIOCOOBI U3MEPEHUS] MAarHUTHOTO ITOTOKA, MATHUTHOW MHAYKIIHH).
Huxkona Tecna: >ku3Hb U HEOOBIYAHBIC OTKPBITHS.
[Ipupona peppomaraernsma.
YckopuTenu 3apsKEeHHBIX YaCTHII.
Xanc Kpuctnan Opceres1 — OCHOBOIOJIOKHHUK SIEKTPOMArHeTH3Ma.

Tema 3.5.
JIEeKTPOMATHHUTHASA
WHTYKIHS

OK 1-3, 6,7.

Cojieprkanme y4eOHOro Marepuasia

1 | BHCKT‘pOMaFHI/ITHaH WHIYKIOWA. anpeBoe QJICKTPHUYICCKOC IO0JIC. CaMOI/IH)IyKIII/IH. BHCDFHH MAar"HMTHOTI'O IT1OJIA.

JlaboparopHsie paboThI
Vi3y4enune sBIEHUS HIEKTPOMArHUTHOH MHAYKLIHUH.

[pakTryeckue 3aHATHS
ONeKTPOIUHAMUKA.

KoHTposbHbIe paboThHI

CamocTosTensHas paboTa 00yJaromuxcs
[MoaroroBka yCTHBIX BBICTYIUIEHHH, TOKJIAJ0B U peepaToB 110 TeMam
ACHHXPOHHBIH BUTaTENb.
IIepeMeHHBII 3JIEKTPUUECKUN TOK U €0 IPUMEHEHUE.
Bopuc CemenoBuu SIkobou — usuk u n3o0perarenp.
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Pa3nen 4.

KoJie6aHus M BOJIHBI 24
Tema 4.1. Cojmepkanue y4eOHOro MaTepuaia
Mexanuyeckue Mexanunueckue konebanus. KonedarensHoe nBrmxkenune. ['apmonudeckue kojaebanuss. CBOOOAHBIE MEXaHHMUSCKHE KOICOaHNU. 2
KoJIehaHus! M BOJHbI JlunelHbIE MEXaHUIECKUE KOJIeOaTeNbHbIE CUCTEMBL. IIpeBpalIe e SHepIuy IIpU KoleOaTeabHoM ABImkeHnH. CBOGOIHEIE 4
OK 1-3. 6.7. 3aTyxarolune MexaHndecknue Konebanus. BeIHyKIeHHbIC MeXaHUYECKHE KOJICOaH s, _ _
> 2 | Yopyrue BonHsl. [lonepednslie u Ipo10abHBIC BOITHBL. XapaKTEPUCTUKY BOJIHBL. Y paBHEHHUE IJIOCKOM Oeryiei BOIHBL. 2
Wurepdepenuns BosH. [Tonsitue o qudpakuni BosiH. 3ByKOBBIE BOJIHBL. YIJIBTPa3BYK U €r0 IIPUMEHEHHE.
JlabopaToprbie paboTHI
M3yyeHne 3aBUCHMOCTH NIepHo/ia KOJIeOaHHi HUTSHOTO (MM IPYXKMHHOI'0) MasiTHUKA OT JUTMHBI HUTH (MJIM MaccChl Ipy3a). 2
[IpakTHyeckue 3aHATH -
KoHTponbHbIE pabOTHI -
CamocTosTenbHas padoTa 00y4aromuXxcs
[ToaroroBka yCTHBIX BBICTYIUIEHHH, TOKJIAJ0B U peepaToB 110 TeMam 3
AKyCTHYECKHE CBOMCTBA NOJIYTIPOBOIHUKOB.
VYbTpa3Byk (MONy4eHHe, CBOWCTBA, TPUMEHEHNUE).
dwusnyeckue cBoicTBa aTMOchepsl.
®dusnka U My3bIKa.
Tema 4.2. Copepxkanue ydeOHOTO MaTepuaia
JJIeKTPOMATHHTHAIE 1 | CBoOoxaHbIe 311€KTpOMarHUTHBIE KosteOanust. [IpeBpaiienne sHeprun B Koae0aTeIbHOM KOHTYype. 3aTyXaroIue 6
KoJ1eGaHHs H BOJHBI NEKTPOMArHUTHBIE KoleOanus. I'eHepaTop He3aTyXaloIINX IeKTPOMATHUTHBIX KOIeOaHuii. BEIHYKIEHHBIE 2eKTPHIECKHe
kosieOanus. [lepemennbiii TOK. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M MHIYKTHBHOE CONPOTHBIICHHSI IEPEMEHHOI'0 TOKA.
OK 1-3,6,7. 2 | 3akon OMa JuIs 3JIEKTPUYECKON IIETH ITepeMEeHHOTo Toka. PaboTa 1 MOIIHOCTh IepeMEHHOro ToKa. ['eHepaTopsl ToKa.
Tparcdopmaropsl. Toku BEICOKOH 9acTOTHI. [lonydueHue, mepenada u pacupeacicHue dJIeKTPOIHEPTHH.
3 | DaexTpoMarHuTHOE ToJIe Kak 0COOBI BUA MaTepHH. DJIEKTPOMarHuTHBIE BOIHBL. BubpaTop I'epma. OTKpBITEIN KosTeb6aTebHbIN
koHTyp. M300peTenne paano A.C. [TonoseiM. [ToHsaTHE 0 pagnocBsa3u. [IpuMeHeHre 2JIEKTPOMAarHUTHBIX BOJIH.
JlabopaTopabie paboTHI
WHAYKTUBHBIE M EMKOCTHOE CONPOTHBIICHHS B IIETIM TIEPEMEHHOTO TOKa 2
[IpakTnueckue 3aHATUA
KonebaHus 11 BOJHBI 2
KonTtponsabie paboTh -
CamocrosTenbHas padoTa 00y4aromuxcs
[MonroToBKa yCTHBIX BRICTYIUICHHH, TOKJIAN0B M pedepaToB IO TEMaM 5
Anexcanap CrenanoBud [TonoB — pycckuil yueHslid, ©300perarenb pajauo.
AJbTepHaTHBHAS SHEPTeTHKA.
Maiixn @apaneit — co3maTens YIeHUs 00 SIEKTPOMArHUTHOM IIOJIE.
[Ipou3BoaCTBO, Iepeada U UCIOIH30BAHNE IIEKTPOIHEPTHH.
Pa3Butue cpencTB cBS3U U paauo.
CoBpeMeHHas CITyTHUKOBAS CBSI3b.
CoBpeMeHHBIE CPEACTBA CBSI3H.
Tpanchopmatopsl.
[[Tkasa 2IeKTPOMarHUTHBIX BOJTH.
Pa3pnen 5. 12
OnTuka
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Tema 5.1. Copeprkanue yueOHOT0 MaTepHaa
OnrTuka 1 | [pupona cBera. CKOPOCTH pacpoOCTpaHEHHUs CBETA. 3aKOHBI OTPaKeHU U TpeoMiieHus cBeTa. [lonHoe oTpakenue. JIMH3EL. 2 2
I'na3 kak onTuyeckas cucrema. Onruyeckue npudbopel. BoiHoBble cBolicTBa cBeta. HTepdepenius cera. KorepeHTHOCTD
OK 1-3,6,7. CBETOBBIX Jiydell. IHTepdepeHuus B ToHkuX 1ieHkax. [lomocel paBHoit Tonmmael. Koneia Hetotona. Mcnons3oBanue
nHTepdepeHnny B Hayke n TexHuke. Jnudpakmus ceera. Andpaknys Ha menu B MapajulenbHbIX JTydax. [udpaknnonaas
peuterka. [Tonsitue o ronorpadun. [onspuzanus nonepeynsix BosH. [Tossipusanust ceera. [{BoitHoe yuenpenomienne. [Tost-
pousl. JJucriepcus ceera. Buabl ciekrpoB. CriekTpsl nemyckanus. CHeKTpsl noryionieHus. Y bTpaduoneroBoe 1 nHPppakpacHoe
n3nydyeHus. PenrrenoBckue siyun. VX npupojia v cBOMCTBA.
2
JlaboparopHsie paboThI
W3zyuyenne n3o0pakeHHs IpeIMETOB B TOHKOM JIMH3E. 6
Uzyuenue nnrepdepeHnnu 1 tudpaxiyy cBeTa.
['pagynpoBKa CIIEKTPOCKOIIA U OTIpeieIeHHe JUIMHBI BOJHBI CIEKTPAJIbHBIX JTUHHUH.
[IpakTHyeckue 3aHATUS
KoHTpoabpHbBIE paboThI -
CamocTosTenbHas padoTa 00y4arouxcs
[ToaroroBka yCTHBIX BBICTYIUIEHHH, TOKJIAJ0B U peepaToB 10 TeMam 4
BeckoHTaKTHBIE METO/BI KOHTPOJISI TEMIIEPATYPHI.
Tonorpadus u ee mpuMeHeHue.
Judpakiyst B Hale >KU3HH.
KoHcTpyKkuus 1 BHIBI 1a3€pOB.
JlazepHble TEXHOJIOTUU M UX UCHIOJIb30BaHUE.
OnTuueckue BICHUS B IPUPOJIE.
Penrtrenosckue nyuu. Mcropust oTkpbiTus. [IlpumeneHue.
CBeT — 3/eKTpOMarHuTHas BOJHA.
Pa3znen 6.
OcHOBBI
crnenuanbHoi Teopun 6
OTHOCHTEJIbHOCTH
Conepxanue yueOHOIro Marepuaia
1 | IHBapuaHTHOCTH CKOPOCTH cBeTa B BakyyMme. IlocTymnare! DitHiTeitna. [IpocTpaHCTBO U BpeMs CIIEIUATIBHON TeOpHH
OTHOCHUTEJILHOCTU. CBSA3b Macchl M 3HEPIHMU CBOOOIHOM YaCTHIIbI. DHEPIHs TIOKOS. 2
[Tpaktudeckue 3ansatus Ontuka u CTO 2
CamocrosiTenbHas padoTa 00y4aroIuXcst
Coznanue CTO. Dkcnepumentanbibie ocHoBaHusi CTO. Cesazb CTO ¢ apyruMH TEOPHUSIM. 2
Pa3znen 7.
CTpoeHue aTomMa 13
KBaHTOBasA (U3NKa
Tema 7.1. Copeprkanue yueOHOro MaTepraa
KsanToBas ¢pusuxa TemnoBoe uznyuenue. Pacnpenenenrue >HEPrUU B CIEKTpe a0COIIOTHO y€pHoro Tena. KBantoBas runorte3a [lnanka. ®oTOHEL 2 2
JaBnenue ceta. [loHsTHE O KOPIYCKYJISIPHO-BOJTHOBOM IPUPOJE CBETA.
OK1-3 2 | Buewmnuii porosnexrpuueckuii a3hdexr. Buyrpennuii poroaddexr. Turibl GOTOIEMEHTOB. 2
JlaGopaTopHble paboThI
IIpakTHyeckue 3aHsATHS
KoHuTposabpHbIe pabOThHI
CamocrosTenbHas padoTa 00y4aromuxcs
[ToaroroBka YCTHBIX BBICTYIUICHHH, TOKJIAJI0B M pe)epaToB 10 TEMam 1
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Anexcannp I'puropseBud CToeToB — pycckuil Gpusuk.
Makc IInask.

OO0mbsicHeHHe POTOCHHTE3a C TOUYKH 3pEHUS (PUUKH.
@DOTOIIEMEHTHI.

dorordpdexr. [Ipumenenne spnerust horodddekra.

Tema 7.2. Coneprxanue yueOHOTO MaTepHaia
dDu3nka aToMa u 6
aTOMHOT0 si/Ipa 1 | ®usuka aroma. Pa3BuTye B3IUISI0B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAopoda. SuepHas Moens 2
atoma. OmeiTel D.Pe3epdopna. Moaens aroma Bomopona nmo H.Bopy. I'mnoresa ne Bpoiinsa. CooTHomeHre HeonpeaeaéHHOCTEH 2
OK 1-3. I'eiizenOepra. KBaHTOBBIE reHEPATOPBI.
2 |®usuka aromMHOro sgpa. EcTecTBEHHas pagMOaKTMBHOCTH. 3aKOH pPaAMOAKTHBHOro pacmana. CrnocoObl HaOMIOAEHHS H 2
perucTpaiyu 3apspkeHHbIX yacTuil. Dddext BaBunosa — Yepenkora. CTpoeHue aTOMHOTO szpa. JlehekT Macchl, SHEPTHs CBS3H
U YCTOWYHBOCTH aTOMHBIX SIIEP.
3 | Snepubie peakiuu. MickyccTBeHHAs paliOaKTUBHOCTD. JleneHue Tsokenbix aaep. Llemnas sgepHas peakius. Y paBiseMas IenHast 2
peakrust. SnepHbit peakTop. [loaydeHne painoakTHBHBIX H30TOIIOB M UX IPUMEHEHHUE. bromorndeckoe AeWCTBUE pauo-
AKTUBHBIX M3Iy4YeHHUH. DIIeMEHTapHBIC YaCTHIIHI.
JlabopatopHbie pabOThI -
[paktryeckue 3ausTus CTpOCHUE aTOMa M KBaHTOBas (hU3UKa
KonTpompHBIe paboTHI -
CamocrosiTenpHas paboTa 00yJIarOIIUXCSI -
Pazgen 8.
IBOJIOLUSA 6
BcesieHHo#
Tema 8.1. Cojepkanue yu4eOHOro MaTepuana
IBOJIOLUSA 1 | Crpoenue u pazputue Beenennoid. Hama 3Be3anas cuctema — l"anaktuka. [Ipyrue ranaktuku. beckonedyHocTs BeeneHHOH. 6 2
Bceenennoii 2 | Toustue o kocMoJioruu. Pacumpsirotasicst Beenennas. Mogens ropsigeii Beenennoil. CrpoeHue 1 poucxokieHue I alakTuk. 2
OK 1-3 3 | Deomronus 3Be3. ['unoresa npoucxoxaenus ConHednol cucteMbl. TepMosaepHblii cuntes. [TpoGiema TepMosaepHOit
e sHepreTuku. DHeprus CoiHIa U 3Be3/1. DBoous 38e31. [Iponcxoxnenrne CoHedHOM cicTeMbl. TéMHast MaTepus 1 TEMHAS
SHEPTHS.
JlabopaTopHbie pabOThI -
IIpakTHueckue 3aHsATUS -
KoHTpoibpHBIE pabOThI -
CamocrosiTenbHas padoTa 00yUaroIIUXCs
KoucyabTanuu 12
Bcero: 181

J1sl XapaKTepUCTUKU YPOBHSI OCBOEHHUsI yUEOHOr0 MaTepualla UCIOJIb3yIOTCs CIeyolue 0003HaueHus:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE paHEe U3YUCHHBIX 00bEKTOB, CBOICTB);

2. — penpoayKTUBHBIN (BBIIOJHEHHE AEATEIBHOCTH 110 00pa3lly, MHCTPYKLIUHU WU MO/ PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUIAHUPOBAHHE U CAMOCTOSITEIILHOE BBHITIOJHEHUE ICATEILHOCTH, PeIICHHE TPOOIEeMHBIX 3a1a4)
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XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

CopeprxaHue
00yueHust

XapaKTepUCTHKa OCHOBHBIX BHJIOB JICSITEIHHOCTH CTYICHTOB (Ha YPOBHE YUEOHBIX JeHCTBHIN)

Beenenue

YMeHUsI TOCTaHOBKH IIeJIeH IeSITeNbHOCTH, IUTAHUPOBAHNS COOCTBEHHON /IESTEIBHOCTH IS
JIOCTHKEHUSI TOCTABIICHHBIX LIENeH, IPEIBUICHUS BO3MOXKHBIX PE3yJIbTATOB dTUX ACHCTBHH,
OpraHu3aluy CAMOKOHTPOJIS U OLICHKU IIOJIyYEHHBIX PE3YJIbTAaTOB.

Pa3BuTHE CIIOCOOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOW MBICIIH, JIOTHYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3pEHHsI, BOCIIPUHUMATh U aHAJIM3UPOBATH MHEHUS COOECEIHUKOB, IIPU3HABASI ITPABO
JIPYroro 4ejI0BE€Ka Ha MHOE MHEHHUE.

IIpoussenenune namepeHns pU3NIECKUX BETUIMH M OLEHKA TPAHUIIBI TOTPEITHOCTEH
U3MEPEHUI.

[IpencraBnenne rpaHMIBI TOTPEITHOCTEH H3MEPEHUH TIPH TOCTPOSHHUH TPA(HUKOB.

YMeHue BbICKa3bIBaTh THIIOTE3BI [UIs OOBSICHEHHS HAOIOAaeMBbIX SIBICHUH.

YMeHue npeansaraTb MOJEIH SIBJICHUH.

YkazaHue rpaHuI] IPUMEHUMOCTH (U3MYECKUX 3aKOHOB. M3710)KeHIE OCHOBHBIX TTOJIOKECHUH
COBPEMEHHOI Hay4HO! KapTUHBI MUPA.

[TpuBeneHne nprMepoB BIUSHUSL OTKPBITHH B (M3MKE HA IIPOTPECC B TEXHUKE M TEXHOJIOTHH
npon3BojicTBa. Mcnonp3zoBanue MHTEpHETa IS TOMCKA MH(OPMAIMN

1. MEXAHIKA

Kunemamuxa

[IpencraBneHne MEXaHUUECKOrO ABHIKEHHS TElla YPABHEHUSMH 3aBUCUMOCTH KOOPAMHAT U
MPOEKIMEN CKOPOCTH OT BpeMeHU. [IpecTaBieHre MEXaHMUECKOrO ABMKEHUS Tea
rpadukamMu 3aBUCHMOCTH KOOPAMHAT ¥ MPOEKLUEH CKOPOCTH OT BpeMeHu. OnpereneHne
KOOpJIMHAT MPOHAEHHOTO MYTH, CKOPOCTH U YCKOPEHUS Tella 1o rpadukam 3aBUCHMOCTH
KOOPZMHAT U MPOEKIHUII CKOPOCTH OT BpeMeHH. OmpeaeneHne KOOpAUHAT IPOHAEHHOTO My TH,
CKOPOCTH M YCKOPEHUS TeJla [0 YPABHEHUSM 3aBUCUMOCTH KOOPAMHAT U MPOEKLUI CKOPOCTU
OT BPEMEHH.

IIpoBeneHne cpaBHUTENBHOTO aHAIN3a PABHOMEPHOTO U PABHOIIEPEMEHHOTO ABHKEHHI.
YkazaHue UCHOIb30BaHUS TOCTYATENBHOIO U BPAIIATEIbHOTO ABHKEHUH B TEXHUKE.
[TpnoGperenue omnbiTa paboOTHI B TPYIIIIE C BHIMOJIHEHUEM Pa3IMUHBIX COIIMAIBHBIX POJICH.
Pa3paboTka BO3MOXKHOIT CUCTEMBI JEHCTBUI U KOHCTPYKLUH [T SKCIIEPUMEHTAIBHOTO
OIpEeC/ICHUS] KHHEMAaTUYECKUX BEJIMYMH.

[IpencraBnenne HHPOPMALMHU O BUIAX JBHKCHUS B BUJIE TAOJIHIIbI

3akonwi
MeXaHuKu
Hpvromona

OOBsCHEHNE TEMOHCTPAIIOHHBIX AKCIIEPUMEHTOB, IOATBEP)KJAIOIINX 3aKOH HHEPIIUH.
W3mepenne maccel Tena. Vi3MepeHne cribl B3aUMOACHCTBYS Tel. BeIaucieHre 3Ha9eHUS CUIT
10 M3BECTHBIM 3HAYCHUSIM MacC B3aUMOJICHCTBYIOIINX TN H UX YCKOPEHUI

Boruncnenue 3HaueHUs yCKOPEHUH TeNl MO U3BECTHBIM 3HAYEHUSM JEHCTBYIOMIUX CHUIT U

Macc Tesl. CpaBHEHHE CHIIbI AEHCTBUS U IPOTUBOACHCTBUS

IIpuMeHeHne 3aK0Ha BCEMUPHOIO TATOTEHUS [IPU pacdyeTax CUII U YCKOPEHUH
B3aUMOJICHCTBYIOILMX TEJ

CpaBHEHHE YCKOPEHHS CBOOOTHOTO TaieHNs Ha riaHeTax COTHeYHOH CHCTEMBI

Brinenenue B TekcTe ydeOHMKAa OCHOBHBIX KaTErOpUil HAYYHON MH(POpMAITIH

Raxonwl
coxpanenus 8
MexaHuxe

[IpumeHeHue 3aK0Ha COXpaHEHUSI UMITYJIbCa JJIs1 BBIUMCICHHS] U3MEHEHUH CKOpocTel Tel mpu
MX B3aUMOJICHCTBUSIX.

W3mepeHue paboThl CHJI U U3MCHCHUE KHHETUYCCKOM SHEPTUU Tejla. BeaucieHre padoThI CHIT
Y U3MEHEHUS] KWHETUYECKON YHEPrUH TeJa.

Brruncnenne noTeHIMaIbHON SHEPTUHM TEJT B TPaBUTAIMOHHOM TioJie. OnpeencHue
MOTEHIIMAIBHOM SHEPTUU YIIPYTo AehOPMHUPOBAHHOIO TeJia 10 U3BECTHOM aedopMarui 1
JKECTKOCTH Tena.

IIpumeHeHMe 3aKOHa COXpaHEHHSI MEXaHUYECKOM SHEPIUHU IIPU pacdyeTax pe3ysbTaToB
B3aMMOJECHCTBUM T€ rpaBUTALIMOHHBIMU CHUJIAMU U CHJIAMU YTIPYTOCTH.

YkazaHue rpaHull IpUMEHUMOCTH 3aKOHOB MEXaHUKH.

Yka3zaHnue y4eOHbBIX AUCIUILIHH, IPU U3YYCHUU KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPAHCHUS

2. OCHOBBI MOJIEKVJISIPHOM ®U3UKU U TEPMOAMHAMUMKU

Ocnosbl
MONEKYIAPHOU
KUHemuyeckotl
meopuu.
Hoeanvnorii a3z

BblInosHeHHE YKCIIEPUMEHTOB, CITYKAIUX JUIsE 000CHOBAHUS MOJICKYJISIPHO-KUHETHUECKOH
teopun (MKT).

Perienue 3a/1au ¢ NPUMEHEHHEM OCHOBHOT'O YPABHEHUSI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH
rasos.

OnpeencHre mapamMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAHUHU YPaBHECHUS
COCTOSIHUS HJICAITFHOTO Ta3a.
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Onpenenenre napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUU M POUCXOSIIMX MTPOIIECCOB
no rpapukam 3asucumoctu p (T),V (T), p (V).

OkcnepuMenTanbHOe nccnenoBanue 3apucumoctd p (T), V (T), p (V). [IpencraBnenne B BuIe
rpaKOB U30XOPHOTO, H300aPHOTO M U30TEPMHUUYECKOTO MPOIECCOB.

Brrunciienue cpeHeit KHHETHYSCKON SHEPTUH TEILIOBOTO JIBUKCHHUS MOJICKYIT IO U3BECTHOM
TEMITEpaType BEIIEeCTBA.

BeickasbiBanue TUIIOTE3 17151 00BSICHEHUS HAOIIOIaeMBbIX SIBJICHUN. YKa3aHHUe IPaHHMIL
MPUMEHUMOCTHU MOJICITH «UJICATbHBIN Ta3» u 3akoHoB MKT

OcHoegul
mMepMOOUHAMUKU

V3Mepenne KonudecTBa TEIUIOTHI B IPOIIECCaX Temonepeaadn. Pacyer Konu4ecTBa TeIUIOTHI,
HEOOXO0ANMOTO [UIsl OCYIIECTBICHHS 33JaHHOT0 IIpoliecca ¢ Temonepenadeii. Pacuer
M3MEHEHHNSI BHYTPEHHEH SHEPrUH TeJl, paboThl M epeJaHHOT0 KOJINIECTBA TEIUIOTHI C
UCIIOJIb30BAaHUEM TIEPBOTO 3aKOHA TEPMOJANHAMUKH.

Pacuer paboThl, COBEpIICHHOM ra3oM, 110 rpaduky 3aBucumocts p (V).

Beruncienue paboThl ra3a, COBEpILICHHON IIPH U3MEHEHHU COCTOSTHUS 110 3aMKHYTOMY LIUKITY.
Beruncnenue KI1/] npu coBepiuennn ra3oM paboThl B IPOIIECCaX N3MEHEHHSI COCTOSIHUS 110
3aMKHYTOMY IIMKJITYy. OOBsICHEHHE IPUHIIMITOB ACHCTBUS TEIUIOBBIX MaIlMH. JleMoHCcTparus
ponu (pU3MKN B CO3/IaHNH U COBEPIICHCTBOBAHUN TEILUIOBBIX JIBUTATENIEH.

W3noxxeHne cyTu 3KOJIOrHYECKUX MpoOieM, 00yCIOBIEHHbBIX paOOTOH TEIIOBBIX ABUTATEICH U
Mpe/UIOKEHNE ITyTH UX PEeLIeHus. YKa3aHHe I'PaHull IPUMEHIMOCTH 3aKOHOB TEPMOIMHAMUKH.
YMeHue BeCTH JINajor, BHICIYIINBATh MHEHHE ONIIOHEHTA, Y4aCTBOBATh B IMCKYCCUH, OTKPHITO
BBIPAXATh M OTCTAaUBATh CBOIO TOUKY 3PEHMSI.

YkazaHne yu4eOHBIX AUCIHIUINH, IPU N3yYSHUH KOTOPBIX UCIIOIB3YIOT YUeOHBIH MaTepHal
«OCHOBBI TEPMOAMHAMHUKI»

Ceoticmsa napos,
Jrcuokocmetl,
meepovix mei

V3mepenue BIa)KHOCTH BO3TyXa.

Pacuer konmmuecTBa TEMIOTHI, HEOOXOANMOTO [UIsl OCYIIECTBICHHUS MTPOIIecca Iepexoaa
BEILIECTBA U3 OJJHOTO arperaTHOTO COCTOSIHUS B IPYTOE.

OKCIepUMEHTAIbHOE UCCIIEA0BAaHNE TEIIOBBIX CBOMCTB BelllecTBa. [IpuBeieHre NpUMeEpOB
KalWJUIIPHBIX SIBICHUH B OBITY, IPUPOJE, TEXHUKE.

HccnenoBanne MexaHMYECKUX CBOMCTB TBEpAbIX Tell. [Ipumenenne Gpu3ndeckux MmoHATHN 1
3aKOHOB B y4eOHOM Marepualie MpoecCHOHaIBHOrO XapakTepa.

Hcnons3oBanue MuTepHeTa /yist morcka MHGOPMAIMU O pa3paboTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEP/IbIX U aMOP(HBIX MAaTEPHAJIOB

3. DJIEKTPOJIMHAMMKA

Onexmpocmamux
a

Brrunciienue cuin B3anMOICHCTBHS TOYCUHBIX AIICKTPUICCKHUX 3aPSIOB.

Brruncrienue HanpsHKEHHOCTH 3JIEKTPUUECKOTO TOJISl OTHOTO M HECKOJIBKUX TOYEUHBIX
9JIEKTPUUYECKUX 3aps]I0B. Brlunciienne noreHuuaia 3JIeKTPUYecKoro moJis OHOTO U HECKOJIb-
KHX TOYEUHBIX DJIEKTPUUECKHUX 3apsiaoB. M3MepeHne pasHOCTH MOTEHIAIOB.

V3mepeHue sHeprun 3IeKTPUIECKOT0 MOJIs 3apsKEHHOT0 KOHIGHCATOPA.

Brrunciienue sHEprun MEKTPUIECKOTO MO 3apsDKEHHOTO KOHACHCATOPA.

PazpaboTka miiaHa 1 BO3MOKHON CXEMBbI IEHCTBUH dKCIIEPUMEHTAIBHOTO OMPEACIICHUS
AIEKTPOEMKOCTH KOHICHCATOPA U TUAIICKTPHUYCCKOHN IPOHUIIAEMOCTH BEIIIECTBA.

[IpoBeeHNe CPABHUTEIBEHOTO aHATN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO TTOJICH

Llocmosinnoii
MoK

M3mepenne MomHocTH ekTpruueckoro Toka. M3mepenue O/1C u BHyTpeHHETro
COIPOTHUBJICHUS] ICTOYHHUKA TOKA.

Brmonnenne Pacy€ToB CHUJIBI TOKA U Hal'[pf[)KeHI/II\/’I Ha y4JacTKax J3JICKTPUICCKUX ueneﬁ.
OOBscHEeHNE HAa TpUMepe JIEKTPUIECKOH 1enH ¢ AByMs nctogHrkamu Toka (9/1C), B kakom
Cilydae MCTOYHHUK 3JIEKTPUIECKON SHEpruu paboTaeT B peKMME TeHEpaTopa, a B KAKOM — B
peXuMe oTpeOuTeNs.

Onpenenenue TeMnepaTypsl HUTH HaKaaUBaHUs. M3MepeHne 1IeKTpuIeckoro 3apsiaa
anexTpoHa. OOBsICHEHNE IPUPO/IBI HIIEKTPHIECKOTO TOKA B

MeTaJulax, MEKTPOIUTAX, ra3ax, BaKyyMe U MOJIynpoBoAHUKax [IpuMeHeHue 3JeKTpoau3a B
TexHuke IIpoBeieHre CPaBHUTEIBHOTO aHAIN3a HECAMOCTOSITEIBHOTO U CAMOCTOSTEILHOTO
Ta30BbBIX Pa3pAIOB

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH TUO/IA.

[IpoBenenne CpaBHUTEIHFHOTO aHAIM3A MOITYTIPOBOJHUKOBBIX THOIOB M TPHOOB.
Hcnons3osanne MaTEpHETA U151 TOMCKA MH(GOPMAIUN O TIEPCIEKTUBAX PA3BUTHSA
HOTYIPOBOJHUKOBOM TEXHUKHU.

YcraHoBKa IPUYMHHO-CIIEACTBEHHBIX CBSI3eH

Maenumnoie
sAenenusl

I/I3MepeHMe I/IHZlyKIlI/II/I MArduTHOTI'O I10JI4. BbI‘-II/ICJ'IeHI/Ie CHII, I[CﬁCTByIOLL[HX Ha HpOBO[[HI/IK C
TOKOM B MarHUTHOM IIOJIE.

Brruncnenue cui, 1eHCTBYIOIIMX Ha SJEKTPUUECKUIN 3apsijl, ABUXKYLLUICS B MATHUTHOM I10JIE.
WccnenoBanue sBICHUN 2IEKTPOMarHiTHOW HHAYKIMH, CAMOUHIYKLIUH.
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Berancnenue sHepruu MarHUTHOTO TTOJISL.

OOBbsicHeHne IIPpUHIUIIA HeﬁCTBHH QJICKTPOABUTATEIIA.

OObsiCHEHNE IPUHIMIIA ACHCTBHS FeHepaTopa MEKTPHIESCKOT0 TOKa U
AIEKTPON3MEPUTENBHBIX TPHOopoB. OOBSICHEHNE IPHHIINTIA ISHCTBHUA Macc-CIeKTporpada,
yCKOpUTeseH 3apspkeHHBIX YacTHl. OObsICHEHHE POIM MarHUTHOTO OJIst 3EMJTH B )KHU3HU
pacTeHui, )KUBOTHBIX, YEJIOBEKA.

IIpuBeneHne NpUMEPOB NPAKTUYECKOTO IPUMEHEHUSI U3YUYCHHBIX SBJICHUN, 3aKOHOB,
npudOpOB, YCTPOKCTB.

[IpoBeneHne CpaBHUTEIBHOTO aHATIM3A CBOMCTB JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BUXPEBOTO 3JICKTPUUYCCKUX TTOJICH.

OO0BbsicHEHHE Ha IPUMEPE MATHUTHBIX SBJICHHH, OUueMy (HH3HKY MOKHO PaccMaTpuBaTh KaK
MeTaIMCHHILUTTHY

4. KOJIJEBAHUA Y BOJTHBI

Mexanuueckue
Kosebanus

HccrienoBanue 3aBUCUMOCTH [IEPUOJIA KOJICOAHHIT MATEMAaTHYECKOTO MasiTHUKA OT €ro JTUHBI,
Macchl ¥ aMILIUTYIbI KosieOanuil. VccneqoBanue 3aBUCUMOCTH TIepro/ia KoliebaHuii rpysa Ha
MPY>KUHE OT €r0 MacChl U )KECTKOCTH MPYKUHBI. BIurcIcHHEe TIeproia KoeOaHui
MaTeMaTHYECKOro MasiTHUKA 110 U3BECTHOMY 3HAYCHUIO €ro JUIMHbI. BeraucieHue nepuoaa
KoJieOaHUH rpy3a Ha NPYXKHHE 110 U3BECTHBIM 3HAYCHHSIM €r0 MACChl U )KECTKOCTH ITPYKUHBI.
BripaboTka HABBIKOB BOCIIPHHHMATH, aHATU3UPOBATh, IEpepadaThIBaTh U MPEABSIBIATH
UH(POPMAIIUIO B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMHu.

[puBeneHre MPUMEPOB aBTOKOJICOATECIBHBIX MEXaHHUCCKUX cHcTeM. [IpoBesicHue
Kjaccu(UKaIu KojeOaHun

VYnpyeue 6onnwi

W3mepenne [UIMHBI 3BYKOBOM BOJIHBI MO pe3yIbTaTaM HAOIIOACHNH HHTep(EepEeHIINN 3BYKOBBIX
BOJTH.

Habmronenune n oObsicHeHne sIBICHUI nHTEp(EpEeHINH 1 TU(PPAKIIIA MEXAaHUUECKUX BOJIH.
IIpencraBnenne oOnacTeil MpUMEHEHUS yIbTPa3ByKa U MEPCHEKTUBEI €T0 NCTIONB30BAHNS B
Pa3IMYHBIX 00JACTSIX HAYKH, TEXHUKH, B MEAUIMHE.

WznoxxeHne cyTn 3KOJIOTHYECKHNX MPOOJIEM, CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJIH Ha
OpraHU3M UYeloBeKa

Dnexmpomacrum
Hble
Konebanus

HaGumoenue ocuiuiorpaMM rapMOHHYECKHUX KOJICOAHUH CHITBI TOKa B LIETIH.

W3mepenne 31eKTpoeMKOCTH KOHeHcaTopa. M3MepeHne NHAYKTHBHOCTh KaTyIIIKH.
HccnenoBanue sIBICHUS 3IEKTPUUECKOTO PE30HAHCA B TIOCIIEI0BATENILHOM LETIH.
[IpoBenenne aHagornu MexXay GpU3NYECKUMU BETMUMHAMH, XapaK TePU3YIOIUMA
MEXaHNYECKYIO M JJIEKTPOMAarHUTHYIO KOJIeOaTeIbHbIE CHCTEMBI.

Pacuer 3HaueHMit CHIIBI TOKA U HANIPSDKEHMSI HA 2JIEMEHTAaX LeMu epeMEHHOr0 TOKa.
HccnenoBanue npuHnuna JelcTsus TpanchopmaTopa. VccaeqoBanue NprHIUINA ACHCTBHS
reHepaTopa rnepeMeHHoro toka. Mcnons3oBanue VHrepHeTa Jyis orcka HHGOpMaIu o
COBPEMEHHBIX CIOC00ax mepeaun AIESKTPOIHEPTHH

Dnexmpomacrum
Hble
60IHbL

OcyniecTBIIeHHE paguoIepeayn u paauonpuema. HecenoBanue CBOMCTB IIEKTPOMarHUTHBIX
BOJTH C ITOMOII[BI0 MOOMIIFHOTO TeJedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIEHUSI K M3y4aeMbIM Ha ypoKax (PU3MKH 00bEeKTaM U
OCBaMBAEMBIM BUAAM JiesiTelIbHOCTH. OOBsICHEHHE IPHHIMITHAIBHOTO PA3IMIHS TIPHPOIBI
YIPYTUX U 2JIEKTPOMArHUTHBIX BOJH. M3/105KEeHHE CYTH HKOJIOTUYECKHX MTPOOJIeM, CBI3aHHBIX C
JJIEKTPOMArHUTHBIMH KOJICOAHUSIMH U BOJIHAMH.

OOBbsicCHEHNE POJIH DJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCJIICTOBAHUAX Bcenennoit

5. OIITUKA

Ipupooa ceema

IIpumeHeHre Ha TPAKTUKE 3aKOHOB OTPAKEHUS U MPEJIOMIIEHHS CBETA IIPU PELLIEHUH 3a1a4.
OmnpezneneHre CIIeKTPaTbHBIX TPAHHIl TyYBCTBUTEIBHOCTH YEIOBEUECKOTO TITa3a.

YMeHHe CTPOUTH H300pakeHUs MPEIMETOB, TaBACMbIC JIMH3aMU. PacyeT pacCTOSHUS OT JIHMH3BI
JI0 U300paKCHUS TIPEAMETA.

Pacuet onTU4eCKOM CHIIBI TUH3EL.

W3mepenue GpOKyCHOTO pacCTOSHUS JTUH3BIL.

VcnpiTanne Mojiesieil MUKPOCKOIIA U TEJIECKOIa

Bonnosvle
ceolicmea ceema

HaOmonenne sBienust HHTEP(EPEHINH NIEKTPOMArHUTHBIX BOJIH. Habmroienne sBiaeHus

T paknuy AIEKTPOMarHUTHBIX BOJIH. Haburoienne sBIeHus! MOsipr3aliiy
3JIEKTPOMAarHUTHBIX BOJH. VI3MepeHue JUIMHBI CBETOBOH BOJIHBI IO pe3ysbTaTaM HaOII0eHUS
sBienust narepdepennnu. Hadmonenue sBienns nudpaxnuu ceeta. Hadmonenue sBieHus
NOJISIPU3ALUH U Jucnepcru cBeTa. [1oMcK pa3ianyuii 1 CX0CTBA MEXIY AU(PPAKIIMOHHBIM U
JUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre MPUMEPOB MOSBICHNUS B IPUPO/IE U UCIOIH30BAHUS B TEXHUKE SBICHUI
nHTepdhepeHnn, TM(PaKINY, OIAPU3ANN U AUCTIepcHn cBeTa. [lepeuncienne MeTonoB
MO3HAHUS1, KOTOPBIE HCIOJIb30BAHBI TP U3YYEHHH YKA3AHHBIX SIBICHUH
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6.OCHOBBI CIIEITUAITBHON TEOPHH OTHOCUTEILHOCTH

OCHOBBI
CIIeHaJIbHOU
TEOpUH
OTHOCHUTEJIbHOCTHU

OO0BsICHEHHE 3HAYUMOCTH OTbITa Malikenbcona-Mopiu

DopMyIHpOBaHHE TOCTYJIATOB

Oo6mwsacHenne 3¢ dekra 3aMeIeHNS BpEMEHH

Pacuer sHeprun 1moxosi, UMITyJIbCa, SHEPIUU CBOOOAHON YaCTHIIBI

BripaboTka HaBBIKOB BOCIIPUHUMATh, aHATU3HUPOBATh, IIEPEpadaTHIBATh U MPEABSIBIISTH
uH(pOopMaLUIO B COOTBETCTBHH C ITOCTABJICHHBIMH 331a4aMH

7. BJIEMEHTBI KBAHTOBOW ®U3NKU

Kseanmoesas
onmuka

Habmonate dorosnexrpuueckuii 3 dext. O0bsIcHATh 3aKoHB CTONICTOBA U JaBIICHHIE CBETA Ha
OCHOBE KBAHTOBBIX ITPE/ICTABICHHUH.

Pacuer makcuManbHOM KHHETHUECKOH SHEPTHH 3JIEKTPOHOB MPH (POTOAIEKTPHIECKOM

3¢ dexre.

Onpenenenne pabOThI BBIX0/Ia MJIEKTPOHA 10 TpaduKy 3aBUCHMOCTH MaKCUMaJIbHON
KWHETHUYECKOI SHEpPriH (hOTOAIEKTPOHOB OT YaCTOTHI CBeTa. 3mMepeHue paboThl BEIXOAA
JIEKTPOHA.

[epeuncnenue mpuOOPOB YCTAHOBKH, B KOTOPBIX MTPUMEHSIETCS 0€3- HHEPIIMOHHOCTh
thoroaddekra.

OO0BsCHEHNE KOPITYCKYISIPHO-BOIIHOBOTO JTyaliii3Ma cBOMCTB (hoTOHOB. OOBSICHEHHE POIH
KBaHTOBOH ONTHKH B Pa3BUTHH COBPEMEHHON (DH3UKH

Duszuka amoma

HabmroieHre TMHEHYaThIX CIIEKTPOB.

Pacyer 4yacTOTBI 1 AJIMHBI BOJHBI UCITYCKaeMOTO CBETA MPH MEPEX0e aToMa BOJOPOIa U3
OJIHOTO CTallMOHAPHOTO COCTOSIHUS B pyroe. OObsCHEHNE MPOUCXOKICHHS TNHEHIAaTOTO
CIIeKTpa aTOMa BOJIOPOJIa U PA3IUYIHNS JIMHEHIAThIX CIIEKTPOB PA3UYHBIX ra3oB. VccnenoBanme
JIMHEWYaTOTO CHEKTpa.

Brrunciienue [UIMHBI BOJHBI JIe Bpoiiyist 9acTHIIbI ¢ M3BECTHBIM 3HAYCHUEM HMITYJIhCa
HWccrnenoBanue mpuHIAITA pabOTHI TIOMUHECIICHTHOH ammbl. HabmrogeHue u o0bsiICHEHHE
MpUHLIKIA AeicTBUs naszepa. [IpuBeeHre mpuMepoB UCIONIb30BAHMS Jla3epa B COBPEMEHHON
HayKe U TEXHHUKE.

Hcnonb3oBanue MHTepHeTa 1151 orcka HHPOpMAIIMK O MePCIeKTHBAaX MPUMEHEHHsI Jiazepa

Duzuka
amomHo20 50pa

HaGumonenue TpekoB anbda-dactull B kamepe Buiibcona. PerucrpupoBanue siiepHbIX
M3JIy4EeHUH ¢ IOMOILBIO cueTurka ['eitrepa.

Pacuer sHepruu cBsi3u aTOMHBIX sLIED.

Onpenenenue 3apsaa 1 MaCCOBOTO YMCIIa aTOMHOTO s1Ipa, BO3HUKAIOILETO B PE3YIbTATE
PaAMOaKTUBHOIO pacraja.

Beruncienue sHeprun, 0CBOOOKIAIOIIESHCS TIPH PaJMOaKTUBHOM pacia/e.

OnpeneneHue NPoIYKTOB SIIEPHON peakLny.

Breruncnenue s3Heprun, 0CBOOOKIAIOIICHCS TIPH SIEPHBIX peakiusax. [lonnmanme
[IPEUMYLIECTB U HEAOCTATKOB UCIIOIb30BaHUS ATOMHON SHEPIUU U HOHU3UPYIOLIUX U3JIy4YEHUN
B NIPOMBILIJIEHHOCTH, MEIULIUHE.

W3noxeHne CyTH SKOJIOTHIECKUX MPOOIeM, CBA3aHHBIX ¢ ONOIOTHIECKHAM IEHCTBHEM
PaAMOAKTUBHBIX U3ITyUYEHUH.

[IpencraBnenne o XxapakTepe YeThIPEX TUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBUI
9JIEMEHTAPHBIX YaCTHIL B BUJE TaOJIUIIBI

[IpoBenenune kinaccuduKauy 3JIEMEHTAPHBIX YaCTHUI] 110 UX (PU3MUECKUM XapaKTepPUCTHKaM
(macce, 3apsiLy, BpeMEHH JKU3HH, CITUHY H T.J.).

[ToHnmaHMe IIEeHHOCTEH HayyHOT'0 TIO3HAHMS MUPA HE BOOOIIE /IS YeIOBEYECTBA B IIEJIOM, a
JUTS KaXXI0TO 00yJaromerocs IN9IHO, IICHHOCTEH OBIaICHUS METOOM HayJIHOT'O TIO3HAHS TS
JIOCTIDKEHHS yCIIeXa B JTI000M BUAE MPAKTUIECKOH AeSITeTbHOCTH

8. DBOJIIOLMS BCEJIEHHOM

Cmpoenue u
paszeumue
Bcenennoti

Habmonenue 3a 3Be3xamu, JIyHoii u manetamu B Teneckor. HaGmoqeane COMHEYHBIX MATEH C
ITOMOIIBIO TEJICCKOITA M COTHEYHOTO DKpaHa.

Hcnonp3oBanne MHTEpHETA 1T TTOMCKA H300pakeHUI KOCMHYECKUX 00BEKTOB M HH(POPMAIIAN
00 nx ocobenHocTsIx OOCyKIeHIe BO3MOXKHBIX CLieHapreB 3BoJironnu Beenennoii. Hc-
noJjp30BaHue MHTEpHETa 1T TIOUCKA COBPEMEHHOM HH(pOpMAIUU O Pa3BUTUU BCeIeHHOM.
Orenka HHGOPMALIMH C MTO3UIIMU €€ CBOWCTB: JIOCTOBEPHOCTH, 00BEKTHBHOCTH, ITOJIHOTHI,
aKTyaJ'II)HOCTI/I uT. O.

Deonoyus 36e30.
Tunomesa
NPOUCXOACOCHUSL
Conneunoti
cucmembl

Beruncienne sHeprun, 0CBOOOKAAIOMIEHCS TIPH TEPMOSIEPHBIX PEAKIIUX.
DopmynrpoBKa IpoOIeM TepMOIISPHON YHEPTETHKH.

OOBsicHeHnE BIMSHUS COTHEYHON aKTUBHOCTH Ha 3emitto. [loHMMaHue poin KOCMUYECKUX
HCCIIeIOBAaHUH, NX HAYYHOTO ¥ 3KOHOMHYECKOTO 3HAYCHUSI.

OOcyX/IeHHEe COBPEMEHHBIX THIIOTE3 O IMPOUCX0kKIeHUH COTHEYHOM CHCTEMBI
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3. VCJIOBUS PEAJIM3AIIMY YUYEBHOM U CITATIINHBI

3.1. TpeboBaHusI K MUHUMAJILHOMY MaTePUATbHO-TEXHUYECKOMY 00ecTiedeHuIo
Peanmuzanus yuyeOHOW MUCHUILIMHBI TpeOyeT Halu4usi ydeOHOro KaOuHeTa W J1abopaTopuu
bu3uKy.
O6opynoBanue yudeOHOT0o KaOMHETa:
- MOCAJIOYHBIE MECTa MO KOJIMYECTBY O0YUYaIOIIIXCS;
- pabouee MecTo MpenogaBaTes;
- JIOCKa;
- wkad/crennax a1 XpaHeHus: y4eOHO—HATJIsIHOrO MaTepuara;
- IJIAKATBhI:

®duzuuecKkue MOCTOSHHBIC

Mexnaynapoanas cucrema eaunuil usmepenus (CH)

Ilepuonnueckas cuctema xumuueckux 3neMeHToB J.11.Menneneesa;
- 00€CIIEYCHHOCTh KaOMHETAa IEKTPUICCKUM PACIPEICTUTEILHBIM ITUTOM U OCHAIIICHUE
YUYEHUYECKHUX CTOJIOB PO3ETKAMH IIEPEMEHHOT0 ToKa 42 B.
Texnuueckue cpeyicTBa 00yUeHUs:
- KOMIIBIOTEp C JIMLEH3UOHHBIM IPOrpaMMHBIM OOECIeYeHHEeM, MYJIbTUMEAUMHBIN MPOEKTOP
Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1, aBromatu3upoBaHHOE padbodee
MecTto ¢ moakiaroueHueM kK cetu HMHTtepHet: kommbiorep Celeron J40051-C 2.7 Dual Core/
PRIME J40051-C 3Byk Buneo LAN1Gb USB3.0/ DIMM DDR4 4GB/ 500GB / mATX 450Bt
USB3.0 Audio), 3xpan npoekmuonnbiii SlimScreen 138%180 HacTeHHBIN pyJTOHHBIH 4:3.
O6opynoBanue 1a60paTOpUN:

I'eneparop JII'-209, KOMIUIEKT IUTAKAaTOB, PEOCTAT MOJIBYHKOBBIN, ocuuiuiorpad, mpudop mms
onpeJiesIeHus ITMHBI CBETOBOM BOJHBI, cekyHaoMmep DJICCI, monens nBuratessi BHyTPEHHETO
cropanus, s3JeKTpoMeTp bpayHa, ammepMerp NOCTOSHHOTO TOKa, LIEHTPOOEKHas J10pora,
KOHJICHCATOp MEPEMEHHON €MKOCTHU, KaTaJlor-CIPAaBOYHUK, MOJENIb MOJIEKYJISIPHOTO CTPOCHUS
MarHmra, 3JIEKTPOCKOII, PEOCTaT PbIYaKHBIA, MUKPOMETp, CIEKTPOCKON 2-X TPYOHBIH, BEChbI
y4eOHbIe, METPOHOM, HAOOp TPY30B, AIEKTPOMOTOP HIKOJBHBIM, SMUAMACKOI, TPHOOp IS
oOTekaHus Tel, Ipubop AJs AEMOHCTPAalUU O0TEKaHuUs Tell, IPUOOp HOYHOTO BUJICHUSI.
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3.2. YueOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecnedeHue TN CITUTIIHHBI
a) OCHOBHAs JINTEepaTypa:

Ne Hcrounnk
/1
1 | AmutpueBa B. @. ®usuka 11 npodeccuii v CenranTbHOCTeH TEXHUYECKOTO TPOpUIIs
[Texer] : y4el. st cTya. yapexkaeHui cpea. mpod. oopasoBanwus. — 5-¢ U3, crep. / B.
@. JImutpuena. — Mocksa : U1 "Akagemus", 2018. — 448 c. ISBN 978-5-4468-6570-3
2 | I'opmau, B. B. ®uzuka : yaeOHoe mocobue s cpeaHero mpodeccuoHanbHOTO

obpazoBanus / B. B. ['opnau. — 2-e uzn., ucnp. u gomn. — Mocksa : 3gatenscTBo
Opaiir, 2019. — 215 ¢. — (IIpodeccuonanbroe odbpazoBanue). — ISBN 978-5-534-
09366-7. — Tekcr : anekrponnslii // ObC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438590 (nmata obpamenus: 17.05.2019).

0) JOTOJIHUTENbHAS TUTEepaTypa:

Ne
/o

HUcTounux

1

BacuibeB, A. A. ®usuka : yueOHOE TocoOue A CpeHETro MPoPEeCCHOHATBEHOTO
obpaszoBanusi / A. A. Bacuibes, B. E. ®enopos, JI. [I. XpamoB. — 2-€ u31., HCIIP. U JOIL.
— Mockaa : U3narensctBo FOpaiit, 2019. — 211 ¢. — (ITpodeccuonansruoe
obpazoBanue). — ISBN 978-5-534-05702-7. — Texkct : anexkrponusiit // DbC KOpait
[caiit]. — URL.: https://biblio-online.ru/bcode/438066 (mara obpamenus: 17.05.2019).

KpaBuenko, H. FO. ®u3uka : yueOHHUK B IPAKTUKYM JIJIsI CPEIHETO MPOPECCHOHATBHOTO
obpazoBanms / H. 0. KpaBuenko. — Mocksa : M3natensctBo FOpaiit, 2019. — 300 c. —
(ITpoeccmonansroe odpazoBanue). — ISBN 978-5-534-01418-1. — Texkcr :
anektponubii // OBC FOpaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/434391(nara obpamenus: 18.05.2019).

Aitizention, A. E. ®u3uka : yueOHUK U TIPAKTUKYM JJIs1 CPEIHEr0 POQeCcCHOHATBHOTO
obpaszoBanus / A. E. Aiizennon. — Mocksa : 3natensctBo FOpaiit, 2019. — 335 ¢. —
(ITpoeccnonansroe oOpazoBanue). — ISBN 978-5-534-00795-4. — TekcrT :
anektponubii // OBC FOpaiir [caiir]. — URL:
https://www.biblio-online.ru/bcode/436537(nara oopamenus: 18.05.2019).

B) MEPUOINYECKHUE H3TAHUS

No Ucrounuk

/11

1 BECTHUK BOPOHEXCKOI'O TOCYJAAPCTBEHHOI'O YHUBEPCUTETA. CEPUA
: DU3UKA. MATEMATUKA : Hay4HbIid )KypHAI / yapeauTeb : BopoHexckuii
rocy/apcTBEHHbIN yHUBEpcUTET. — Boponex : 2000 — .— Ymucio BBITYCKOB B rof: 4.
ISSN neuatnoit Bepcuu: 1609-0705. https://elibrary.ru — Tekcr : anmexTponnsbIit 2018 Nel-
4; 2019 Nel-4 (nara obpamenus: 01.06.2019).

2 EcTecTBeHHBIC M TEXHUYECKHE HAYKH:HAYY. )KypHal /Ti. pen. A.S.XaBkuH. — MockBa : _

000 "UzparenscrBo "CroytHuk+", 2002— .— Beixoaur 12 pa3 B roa. ISBN neudartHoit
Bepcun 1684 —2626. — Tekct : HenocpeacTBeHHBIN 2018 Nel-12; 2019 Nel-12

) ”HPOPMALIMOHHBIE AJIEKTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne HcTounuk
/11
1 DnekTpoHHas oudiuoTeuHas cuctema «buonmuoTex. M3natensctBo KIAY»
https://mgri-rggru.bibliotech.ru
2 | DnekrpoHHO-OMONMHOTeuHas cucteMa «l3narenscTBo Jlanpy/ ko, MHxeHepHo-
texauuyeckue Hayku (TromM['Y) www.e.lanbook.com
3 | DnexTpoHHO-OMOIMOTEeYHas cuctema «elibraryy / [IpaBoobnagatens: O0mecTBo ¢
orpanndeHHoM 0TBeTcTBeHHOCThIO «PYHOby (RU)
4 | Dnexkrponno-oudnnoreunas cucrtema «9bC KOPAUTY / www.biblio-online.ru
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4. KOHTPOJIb 1 OIEHKA PE3YJbBTATOB OCBOEHUSI YYEEHOM

JUCLUITJINHBI

KOHTpOJIB U OLCHKa pE3YyIbTaTOB OCBOCHUA yqe6H0171 JAUCHUITIMHBI

OCYHICCTBIIACTCA

MpernojaBaTesieM B TPOIecce MPOBEACHUS MPAKTUYCCKUX 3aHATUH W J1abOpaTOpHBIX pador,
TECTUPOBAHUS, 4 TAKXKE BBINOJHEHHs] OOYUYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIENOBAHNM.

Pe3yabTarsl 00yueHus

@opMBbI M MeTO/IbI KOHTPOJISA M OLIEHKH
pe3yabTaTOB 00y4eHHsI

. JAUYHOCMHbLE:

- YYBCTBO TOPAOCTU M YBKEHUS K HICTOPHH
1 JIOCTHOKEHHSM OTCUCCTBCHHON (PU3UUICCKOM
HayKH; (U3HYECKU TPAMOTHOE TTIOBEJICHUE B
npodeccnoHaIbHON IESTENEHOCTH U OBITY IIPU
oOpalleHlH ¢ MPUOOPAMHU B yCTPONCTBAMH;

- TOTOBHOCTBH K IIPOJIOJDKEHUIO 00pa30BaHMs
Y TOBBILICHUS KBaTH(PUKAUK B U30paHHOM
npodecCHOHANLHON e TeTbHOCTU 1 00BEKTHBHOE
OCO3HaHUE PONH (PU3NIECKUX KOMIIETEHINH B
3TOM;

- YMEHHUE UCIIOJIb30BaTh JOCTHKCHUS
COBpPEMEHHOH (pr3nveckoi Hayku 1 (PU3NIECKUX
TEXHOJIOTHH JUTS TIOBBIILICHUS] COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOTO Pa3BUTHS B BEIOPaHHOMN
po(heCCUOHANBHOM NI TEILHOCTH;

- YMEHHE CaMOCTOSATENILHO JOOBIBaTh HOBBIC
1uist ce0st prsndeckne 3HaHUS, UCTIONB3YS IS
3TOTO JOCTYIHBIE HCTOYHUKH HH(POPMALIUH;

- YMEHHE BBICTPAHBaTh KOHCTPYKTHBHBIC
B3aIMOOTHOIIEHHS B KOMaH/IE 110 PELICHHIO
o0mux 3amay;

YMEHHE YNpaBlsATh CBOEH  MO3HABATEIbHOM
JeATETBHOCTHIO, MPOBOAUTH CAMOOICHKY YPOBHS
COOCTBEHHOT'0 MHTEIUICKTYaJIbHOTO Pa3BHUTHS;

OK3aMeH.

TectupoBaHue.

DKCrHepTHas OIIEHKa JOKIIA0OB U 3aIIUThHI
pedeparos.

YcTHBINA U MUCHbMEHHBIN OMPOC.

DKCnepTHas OIICHKA BEITIOTHEHUS
CaMOCTOSITEIIbHON paOOTHI.

BrimonHenne 1 3amuTa 1a00paTOpHBIX padoT.
DKCrHepTHAs OIEHKA BBIMOJHEHHS TPAKTHUIECKOU
paboTEL.

. MemanpeomemHuole:

- UCTIOJB30BAHUE PA3TUYHBIX BUIOB
MMO3HABATEIILHOM JICATEILHOCTH JIUIS PEIICHUS
(bu3nUYecKuX 3a/1a4, MPUMEHEHHE OCHOBHBIX
METO/IOB IMO3HAHUS (HAOIIOICHUSI, OTTMCAHUA,
WU3MEPEHMs, SKCTIEPUMEHTA) I U3YUCHUS
Pa3IMYHBIX CTOPOH OKPYIKAOIIEH
NEHCTBUTEILHOCTH;

. HCITOJIb30BaHNE OCHOBHBIX
MHTEIJICKTYalbHBIX OTepallyii: MOCTAaHOBKHU
3aaud, (POPMYJITHPOBAHHSI TUTIOTE3, aHAIHM3A U
CUHTE3a, CpaBHEHUS, 0000IIeHNUs, CUCTE-
MaTHU3aIuH, BBISBICHUS TIPUIHHHO-
CJICJICTBCHHBIX CBSI3€H, ITOMCKA aHAJIOTOB,
(hOopMyJIHPOBAHHMSI BBIBOJIOB TSI U3YICHHS
Pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SIBJICHUH ¥ MPOIIECCOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBAThCS B
npodeccuoHanbHOM chepe;

OK3aMeH.

TectupoBaHue.

OKcIepTHaS OIEHKA JOKIIAJI0B U 3aIIUTHI
pedeparos.

YCTHBIM U MUCEMEHHBIH ompoc.

DKCIepTHAs OLICHKA BBITIOJIHEHUS
CaMOCTOSTEIbHON PaOOTHI

BrimonHenue 1 3amuTa 1a00paTOpHBIX padoT.
DKcIepTHAs OIIEHKA BHITIOTHEHHUS IPAKTUIECKON
paboTEL.

21




. YMEHHE T€HEPUPOBATh UIEU U
OTIPEIEIIATH CPEICTBA, HEOOXOAUMBIC IS MX
peanusanuu;

- YMEHHUE HCIIOJIb30BaTh Pa3InYHbIC
MCTOYHUKH JJIS TIOTy4EHUS (PU3NUECKOM UH-
(dbopmanum, OIeHUBATh €€ JOCTOBEPHOCTB;

. YMEHUE aHATU3UPOBATE U
MPECTABIATh HH(POPMAIIHIO B PA3IMIHBIX
BUJIAX;

. YMEHHUE ITyOJIUYHO MPEICTABIISATh
pe3yNbTaThl COOCTBEHHOTO MCCIIEAOBAHUS,
BECTH JUICKYCCHH, JOCTYITHO ¥ TAPMOHUYIHO
coueTasi cofepkanue u (POPMBI MPEACTaB-
JsieMoi HHGOpMaIH;

. npeomemmuole:

. c(OPMHPOBAHHOCTH IPEACTABIECHUI O
poJH U MecTe (PU3UKH B COBPEMEHHOM Ha-
YYHOH KapTHHE MHpa; TIOHUMaHUe
¢bu3nUecKoil CyImHOCTH HAOII0JaeMbIX BO
Bcenennoit siBnenuid, poiau GU3NKU B
(bopMHpOBaHUU KPyro3opa u
(GYHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa AJIs
peleHHs MPAKTUYECKHX 33/1a4;

. BJIaJICHHE OCHOBOIIOJIATAOLIUMHU
(U3NUIECKUMU TIOHATHAMH,
3aKOHOMEPHOCTSAMH, 3aKOHAMU U TEOPHSIMHU;
YBEpEHHOE HCIIOJIb30BaHHE (PU3NIECKOM
TEPMUHOJIOIMU U CUMBOJIUKH;

. BJIaJICHHE OCHOBHBIMH METOJJaMH
HAY4YHOTI'O M03HAHMsI, UCTIOJIb3YEMbIMU B
(busKKe: HAOIOICHUEM, OIUCAHUEM,
U3MEPEHUEM, FIKCIIEPUMEHTOM;

. yYMEHHUs1 00padaThIBaTh Pe3yIbTaThl
U3MepeHuil, 0OHapy>KMBaTh 3aBUCUMOCTb
MEXTy (PU3NYECKUMU BEINIMHAMM,
OOBSICHATH MOJIy4YE€HHBIE Pe3yJIbTaThl U JeaTh
BBIBO/IBI;

. c(OPMUPOBAHHOCTD YMEHHS PEIIIATh
buznyeckue 3a1a4u;
. c(OPMUPOBAHHOCTH YMEHHSI

IIPUMEHSATD [TOJIyYEHHBIEC 3HAHUS UL
0OBSICHEHHsI YCIIOBUM ITPOTEKAHUS
¢bu3nUecKuX SBICHUHA B IPUPOAE,
npodeccroHaIbHOHN cepe U A NPUHATUSA
IIPAKTUYECKUX PELICHUM B IOBCEAHEBHOMN
KU3HUY;

c(OPMHPOBAHHOCTH COOCTBEHHOH MO3UIIUH T10
OTHOLIEHHUIO K (pr3nyeckoi nHdopmanuu,
[IOJIY4aeMOU U3 Pa3HbIX HCTOYHHUKOB.

OK3aMeH.

TecTupoBaHnue.

DKCHnepTHas OIIEHKa JOKIIAOB 1 3aIIUTHI
pedeparos.

YCTHBIM U MUCBMEHHBIH OIpoc.

OKcnepTHas OLEHKA BHIIOJIHEHUS
CaMOCTOSTEIBHON PaOOTHI.

Brimonnenue u 3ammra 1a00paTopHBIX padoT.
OKcnepTHas OLEHKA BHINOJIHEHNS IIPAaKTHUECKON
paboTEHL.
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Paspaborumnk:

Crapoockosbckuii puinal
(denepanbHOro
rOCYAapCTBEHHOTO
OroKeTHOTO
00pa30BaTesibHOrO
yupexzaenus BO
«Poccuiickuii
roCyapCTBEHHbIN
re0JIOropa3Be0YHbIN

yHuBepeutet um. Cepro . /
OprxoHuKHA3E) [Tpenonasarens S@M .H.ITemxos

(mecTo paboTsi) (3aHUMaemMas 10JDKHOCTS ) (MHMLMATIBL, hamunus)

IKCHepThI:

Crapoockonbckuid prmman

dbenepanbHOroO
roCy1apCTBEHHOTO
O10/DKETHOTO
00pa30BaTeIbHOTO
yupexaenus BO
«Poccuiickuit
rocy/1lapCTBEHHbIN
reos1I0ropa3Be10uHbIN Kanaunar ¢usuko-
yHuBepcutet uMm. Cepro MaTEMaTUYECKHX HayK, /
OpXKOHHKHI3EY HOLIEHT / - A.B. KpuBoyenko
(mecto paboTsi) (3aHMMaemas JOJDKHOCTB) (mHnLmas, (hammns)
Jlouenr xadenpsi Gpusuky,
CTU HUTY «MHUCuC» KaHauaaT TeXHUYECKUX HayK 0O.C.KpaBuora
(mecto paboTsi) (3aHMMaeMas qOHKHOCTD) MHULMAbI, GaMuius)
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SKCIIEPTHOE 3AK/TIOYEHUE

Ha pabouyro nporpammy ydebHo# qucuuminasl «Duznkay
T10 CTIEUaIbHOCTH:
21.02.09 «I'uaporeosnorrs U UHKEHEPHAS T€0JIOTHS

Paspabortynk paboueit mporpammsl: [lemkoB Esremwit  Hukonaesuu,
npenonasarens ¢usukd DPI'BOY BO «Crapoockonsckuii  bunman Poccuiickuii
FOCYZIapCTBEHHbIM I'€0JI0ropa3BeJOuHbI yHUBEepCUTET UMeHH Cepro OpmKOHHKHIZEM
(CO® MI'PH).

Paboy4as nporpamMma 9eTKO CTPYKTYpHUPOBaHA M COCTOMT M3: IACIopTa paboueit
NMporpaMMebl, COAEpKaHMsl y4eOHOM JAWCHMIUIMHBI [0 pasfeinaM ¢ I[epeyHeM
NPaKTUYECKUX 3aHATHM M CaMOCTOATENIbHON padOThl CTYAEHTOB, CIIUCKA OCHOBHOM U
JIOTNIOJTHUTEJIBHOM JIMTEPATyphl U KOHTPOJIA U OLEHKH pPe3yJIbTaTOB OCBOEHHS yueOHOM
JUCLIUTUTHHEL.

PaGouyas mporpamMMa cocraBieHa Ha OCHOBE IIPUMEPHOH IIPOrpaMMBbI
0011e06pa3oBaTeNnbHON yueOHOH AucHUIUIMHBL «Du3uka» Wi NpodecCUOHANbHbBIX
00pa3oBaTellbHbIX OpraHu3aLyi, pekoMeHn0BaHHOH PI'AY «OUPO» s peanusauuu
OCHOBHO¥ TpodeccroHansHol obpaszoparensHoi nporpammel CITO Ha 6ase 0CHOBHOTO
obuiero o6pasoBaHus ¢ NOTy4eHHEM cpeHero obimero obpasosanus (IIpotokosn Ne3 ot
21 wmions 2015 r. PerucrparuoHHslit HoMep perensun 385 or 23 wurons 2015 r.), ¢
yderoM pekomeHnauuii OI'AY «OHUPO» 1no opraHu3aiiid IOJYYEHHUS CPEAHETO
o0Iero obpa3oBaHusi B TNpeJeNnax OCBOSHHsS OOpa3oBaTeNbHBIX MPOrPaMM CPEIHETO
MPO(hECCHOHANBHOrO 00pa3oBaHus MpoTokos Ne3 ot 25.05.2017r. s CrHenuaIbHOCTH
cpeaHero npogeccuoHanbHoro obpaszosanus 21.02.09 'maporeonorust U uHKeHepHas
reoJIOTUsl.

@OopMEI M METOABI KOHTPOJSA OTOOpaHBl ONTUMAIBHO U OOECIEYMBAIOT
AOCTHXXEHHE CTYACHTaMH JTHYHOCTHBIX, IPEIMETHBIX U METANPEMETHBIX PE3YJILTATOB.

[lepeueHb yueOHBIX M3NAHMH COLNEPKMUT JOCTATOYHOE KOJNUYECTBO YueOHBIX
u3Nlanui U VIHTepHeT-pecypcoB, akTyalbHBIX I (DOPMHPOBAHHMS COOTBETCTBYIOLIUX
KOMIIETEHIIMH, 3HAaHUH U YMEHHH.

Jlanas paGoyas mporpamMma MOKET OBITh PEKOMEHIOBAaHA IS IPHUMEHEHHs B
y4eOHOM npouecce 1Mo CrenHaIbHOCTH:

21.02.09 «I'uaporeosorns U HHKEHEPHAS TEOIOTHSD

Oxcnept: KpuBouenko Anekcei
(®.1.0.)
npenojasareis CO

(noamucek)




IKCNEePTHOE 3aK/II0YeHHe
Ha padouyio mporpaMmy y4eOHOI JUCIMILIAHBI
«Duzuka»
10 CMELMATbHOCTH:
21.02.09 «'uaporeoaorus 1 UHKEHEPHAsA Te0JIOT ).

PazpaGoruuk  paGoueit  mnporpammel:  [lemkoB  EBrenmit  Hukonaeuy,
npenojabarens Qusukn «CTapoocKonbekoro ¢pwmana POCCHICKOro rocyapcrBeHHOrO
reojoropasseo4Horo ynusepcurera uMeHu Cepro Oppxonukuaze» (COD MI'PH).

PaGouas mporpamma 4eTKO CTPYKTYpHpPOBaHa M COCTOMT W3: macroprta pabodeii
nporpamMmbl y4e€OHOM JMCUMIUIMHBL, CTPYKTYPBI M COJEpXkaHUA Y4eOHOM JMCLMILIHEI,
YCJIOBHii peanu3aiyy yq4eOHON AUCIMILIMHBL, KOHTPOJIS U OLIEHKU PE3YJIbTaTOB OCBOCHUS
y4eOHON AUCIIMTLIMHBI.

PaGouas mporpamma cocrasieHa B coorBeTcTBuH ¢ TpeboBanusamMu OI'OC CITO no
YKa3aHHOM CNEIMAIBHOCTUA U COACPIKUT BAKHBIC TEMATUUYECKHE pas3feiibl: «MexaHHKay,
«OCHOBBI  MOJIEKYJSIPHOM ~ (M3MKH W TEPMOAMHAMHMKHY»,  «DJIEKTPOJMHAMHKAY,
«KonebGanust u BojHbl», «OnTukay, «OCHOBBI CHIEHHaIbHOM TEOPHH OTHOCHTEIBHOCTHY,
«ONEeMEHThI KBaHTOBOM (QU3UKWY, «DBOTIOIMSA BeeneHHoiy.

Heo6x0a1Mo 0TMETUTh COOTBETCTBHE YPOBHEI OCBOCHHS y4eOHOro MaTepuasa ero
COACPKAHMIO M 3HAYMMOCTH U1 (POPMHUpPOBAHMS YKa3aHHBIX B CTaHJIapTax OOLIMX
komnerenuuii (OK), a Takke cooTBeTCTBHE (OPM MW METOJOB KOHTPOIS M OLECHKH
pesyabraraM 00y4eHHMs, B T.4. JAHHBIM KOMIIETEHIIUSAM.

@opMBl M METOJBI KOHTPOJIS M OLEHKH pe3yJbTaTOB OOY4YEHUS OTOOpaHBI
ONTUMAJILHO € Y4E€TOM CHeIM(PUKY OCBOSHHBIX OOIIMX KOMIIETCHIIHIA.

ITlepeueHp y4eOHBIX M3AaHHI COAEPKHUT JOCTATOYHOE KOJIMYECTBO Y4eOHBIX
u3fannit 1 MIHTepHET-pecypcoB, aKTyaidbHBIX Uit (POPMHPOBaHHA COOTBETCTBYIOMIMX
O0IIMX KOMIIETEHIMI, YKa3aHHBIX B CTaH/IapTax.

JlanHas pabovas nporpamMmma MoXeT ObITh PEKOMEH/IOBAHA JIIS IPUMEHCHUS B Y4eOHOM
npouecce 1o cnetmaabHOCTU: 21.02.09 «'uaporeoaorus U HHXKEHEPHAS T'e0JIOT U,

DKCnepr:
Kpasuosa Oxnsra CtaHuciiaBoBHA

(©.1.0.) G
CTH HUTY MUCKC W
1 @

e ﬁonnucs)
KaH/MIaT TEXHUYECCKUX HAVK,

JOLeHT Kadyepsl QU3NKY 1 XUMHH /]
(3ammMaeMas JODKHOCTS, YIEHAA CTETICHD, 3BAHFC)

CTU HUTY "MUCuC"
Moanuch 3aBepsito
HauanbHuK oTaena kaapos
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