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1. ACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI
PU3UKA

1.1. Ob6sacTe npuMeHeHus padoyeii MporpaMmsl

[Iporpamma  obmieoOpa3oBaTenbHON — yueOHOUW — mucruiuimabl  «Dusukay
npelHa3HaueHa ig W3ydeHHs QU3NKH B TNPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX
opranmzanusx CIIO, peanusyronmx oOpa3oBaTelbHYIO MPOrpamMMy CpeIHEro oOIIero
o0pa3oBaHusi B Mpejesiax OCBOCHUS OCHOBHOM mpodeccHoHanbHON 00pa3zoBaTeIbHON
nporpammbl  CITO (OIIOIT CIIO) na 0a3ze ocHOBHOrO o0miero oOpa3oBaHUs NpU
MOJIFOTOBKE KBATU(HUITMPOBAHHBIX PA0OUUX, CIYKAITUX U CIEIUATICTOB CPETHETO 3BEHA
o cuermanbHocTy CITO 21.02.02 Bypenune HedTSIHBIX M ra30BbIX CKBAXKUH

1.2. MecTO AUCHUIIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHIENUATHCTOB
Cpe/lHero 3BeHa:

VYyeOnasa qucuuruinHa «Ou3ukay sSBIsSETCS y4eOHBIM MPEIMETOM MO BBIOOPY U3 00s-
3aTeNbHOM mpeaMeTHor obnactu «EctectBenHbie Haykn» PI'OC cpeqnero obmero oopa-
30BaHMUSL.

B mpodeccronanbHbIX 00pa30oBaTENBHBIX OPraHU3ANMSIX, PEATU3YIONMX 00pazoBa-
TEbHYIO MPOTrpamMMy cpeaHero ooiiero odbpazoBanus B npeaenax ocsoenus OIIOIT CIIO
Ha 0a3e OCHOBHOTrO 00IIero oOpazoBaHUs, yueOHas nucuuruinHa «Dusnkay u3ydaercs B
obmeoOpazoBatenbHoM 1ukie yueonoro miaana OIIOIT CITO nHa 6a3e 0cCHOBHOTO 0O0IIETO
obpasoBaHus ¢ moiaydeHueM cpeanero ooduiero oopaszosanus (ITIIKPC, IIICC3). Yuebnas
JUCLUUIUIMHA BXOJUT B  0O0IIeoOpa3oBaTeNbHBIM MUK, SABISETCS  MPOQPUIHHOM
JTUCIUTUIMHON 00111e00pa30oBaTeIbHON OATOTOBKH.

1.3. Heau u 3agaum JAUCHMIVIMHBI — TPeOOBaHUS K Ppe3yJbTaTaM OCBOCHUS
AUCHUTLTUHBI:

Conepxxanue nporpammbl «Du3nkay HapPaBIeHO HA JOCTHXKEHUE CIEAYIOMINX LETeH:
. OCBOCHHE 3HaHUHN 0 (QyHIAMEHTAIBHBIX (U3MUECKUX 3aKOHAX M MPHUHIIMIIAX, JIe-
KAIIMX B OCHOBE COBPEMEHHOW (U3NYECKONW KapTUHBI MHUpa; HamOoJee Ba)KHBIX
OTKpBITUSIX B 00JIacTW (PU3MKH, OKa3aBUIMX OIpPEACISIoNIee BIUSHUE Ha pPa3BUTHE
TEXHUKH U TEXHOJIOTHUU; METOJIaX HAYYHOIr'O MO3HAHUS PUPOJIbL;
. OBJIQJICHUE YMEHUSIMU MPOBOJIUTH HAOIIOJICHUS, IUIAHUPOBATH U BBIMIOIHSITH
AKCIIEPUMEHTBI, BbIIBUTaTh TUINOTE3bl U CTPOUTH MOJENIH, MPUMEHSTH MOJYyYCHHbIE
3HaHUS N0 (HU3HKe IS 00BICHEHUS Pa3HOOOPA3HBIX (PU3MUECKUX SBICHUIN M CBONCTB Be-
MIECTB; MPAKTUYECKU HKCIIOIh30BaTh (PU3NYECKUE 3HAHUS; OIEHWBATH JOCTOBEPHOCTH
€CTECTBEHHO-HAYYHOU MH(POPMAIIIH;
- pa3BUTHE TMO3HABATEIBHBIX HWHTEPECOB, HMHTEIUIEKTYaJIbHBIX W TBOPYECKUX
crocoOHOCTEe B Tpollecce NPHOOpPETeHHsT 3HAaHUN ©W yMeHWH 1o (Qusuke
UCIIOJIb30BAHUEM  PA3NIMYHBIX  HCTOYHMKOB ~ HMHPOPMAIMM U COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTH;
. BOCIIUTaHHE YOEXKJIEHHOCTH B BO3MOXHOCTH IIO3HAHUSI 3aKOHOB IPUPOJIBI,
UCTIOJIb30BAHMSI JOCTHXKEHUH (DU3MKK HA OJaro pa3BUTHS YEIIOBEYECCKOW ITUBUIIM3AIINN;
HEOOXOJIMMOCTH COTpPYJHUYECTBA B TMPOLIECCE COBMECTHOTO BBIMOJIHEHHUS 3ajad,
YBOXHUTEJIBHOTO OTHOIICHHs] K MHEHHMIO OIMOHEHTa TMpU OOCYKIEHUU MpodiieM
€CTECTBEHHO-HAYYHOTO COJIEpkKAHUSA, TOTOBHOCTH K MOPAJIbHO-3TUYECKOU OIIEHKE
UCIIOJIb30BaHMUSI HAYYHBIX JOCTIKEHHMM, YyBCTBA OTBETCTBEHHOCTH 3a 3allUTY
OKPYKAIOIIEH CPEIbI;
. WCIIOJIb30BAHKUE MPUOOPETEHHBIX 3HAHUN U YMEHUH I PEHIeHUsS MPaKTUYSCKUX
3a7a4 TIOBCEIHEBHOM JKM3HM, OOecreyeHHss 0e30macHOCTH COOCTBEHHOW >KM3HHU, pa-
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[IUOHAJILHOTO TMPUPOJOTIONB30BaHUS M OXPaHbl OKPYXAIOMIEH Cpebl, 1 BO3MOXKHOCTh
NPUMEHEHMs] 3HAHUW TpH pEelIeHUH 3ajla4, BO3HMUKAIOUIMX B Mocieayromel mpodec-
CHUOHAJILHOM JIeATEeTLHOCTH.

OcBoenue conepkanus yueOHOU TUCIUILTUHBI «Dr3nKa) 00ecreuynBaeT JOCTHIKEHNE
CTYJCHTaMH CIICAYIONUX PE3yIbTaTOB:
. JUYHOCMHBIX:
- 9yBCTBO TOPJIOCTH ¥ YBXKCHHSI K HCTOPHH M JOCTHKEHUSM OTEUYECTBEHHON (Pr3u-
4eCcKOoi HaykH; (M3MUECKHU rPaMOTHOE MOBEICHHE B MPO(ECCHOHATBHOMN JeSITEIbHOCTH U
OBITY IIpH OOpaIIeHUH C TPHOOpaMu U YCTPOHCTBAMU;
- TOTOBHOCTh K TPOAOKCHHUIO 00pa30BaHUS W TOBBINICHUS KBATM(DHUKAIIUU B W3-
OpaHHON TPOGECCUOHAIEHON NEeATeT,HOCTH W OOBEKTHBHOE OCO3HaHWE poyid (u-
3UYECKUX KOMIIETEHIIUHN B 3TOM;
- yYMEHHE HCIIOIb30BaTh JOCTUKEHUSI COBPEMEHHON (hM3MUECKON HAyKu U pu3nye-
CKUX TEXHOJIOTUH [UISl TIOBBIIMICHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO DPAa3BUTUS B
BBIOpAHHOM MPOQPECCHOHATIEHON 1eATEebHOCTH;
- YMEHHE CAMOCTOSITENIbHO JOOBIBaTh HOBbIE AJis ce0sl (hr3nuecKre 3HaHus, UCTIOIb-
3ysl JJISL 3TOTO JIOCTYITHBIE HICTOYHUKY WH(OPMAIINH;
- YMEHHUE BBICTPAaWBAaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHSI B KOMAHJIE 110 PEIlie-
HUIO 00IIMX 33/a4;
- yMEHHE YOpPaBJIATh CBOEW TO3HABATEIBHOW JESTENIbHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaTbHOTO PAa3BUTHSI,;
. MemanpeomemHvix:
- WCIIOJIb30BAHKME PA3IMYHBIX BUIOB MO3HABATEIbHOW NEATEILHOCTH JIs PEUICHUS
dbusnuecknx 3amad, NPUMEHEHHWE OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOIEHUS,
OTIMICaHMsI, U3MEPEHUS, DKCIIEPUMEHTA) JUISI U3YyUEHUS] PA3IMUYHBIX CTOPOH OKPYKaOIIEH
NEHCTBUTENIBHOCTH;
- WCIOJIb30BAHME OCHOBHBIX MHTEIJICKTYaJIbHBIX OINEpalMii: MOCTAaHOBKU 3aJlayM,
dbopMynupoBaHUS THUIOTE3, aHaNW3a W CHHTE3a, CPAaBHEHUs, OOOOIICHHS, CHCTE-
MaTH3alli{, BBISBICHUS TMPUUYMHHO-CIEIACTBEHHBIX CBA3€H, MOWCKAa aHaJIorom, ¢op-
MYJIMPOBAHMS BBIBOJOB JUUISI HM3YyUEHHUS PA3NIMYHBIX CTOPOH (U3UUYECKUX OOBEKTOB,
SBIIGHUA W TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH CTalKUBATHhCS B
npodeccruoHabHOM chepe;
- yMEHHE TeHEepPUPOBATh UJEU U ONpPEACNATh CPEACTBA, HEOOXOAUMBIE JIJIsl UX pea-
JU3aluu;
. YMEHHUE HCTOJIB30BaTh PA3IUYHbIE UCTOYHUKH IS TOJydeHUs (PU3UYECKOl WH-
¢dbopMannu, OLIEHUBATh €€ IOCTOBEPHOCTb;
- yYMEHHE aHaJTU3UPOBATh U MPEACTABISATh UHPOPMAIUIO B PA3IMYHbBIX BUIAX;
. YMEHHUE ITyOJIMYHO TPEACTABIATH PE3YJIbTaThl COOCTBEHHOTO WCCIECIOBAHUSA,
BECTH JHMCKYCCHH, JOCTYIHO M TapMOHHUYHO COYETasl colIepkaHue u (popMbl mpeacTas-
asieMoit uHdopmanuu;

* NPEOMEMHbBIX:

. c(hOpMUPOBAHHOCTH MIPEJICTABIICHUN O PO U MecTe (PU3UKH B COBPEMEHHOW Ha-
YYHOHM KapTUHE MUpa; MOHMMaHue (U3MUECKON CYIIHOCTH Ha0to1aeMbIX Bo BeeneHHoi
SBJICHUH, poiau GU3UKU B (OPMUPOBAHUU Kpyrozopa U (GyHKUMOHAIBHONW IPaMOTHOCTU
YeJIoBeKa ISl pelIeHUs] TPAKTHYECKIX 3a/1a4;
. BIIQJICHHE OCHOBOMOJIATAIONINMH (DU3UYECKUMU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPUSMH; YBEPEHHOE HCIIOJIb30BaHUE (PU3UYECKONH TEPMUHOJIOTHH U
CUMBOJIUKH;



. BJIAJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IIO3HAHUWSA, HCIOJIb3YEMBIMU B
duzuke: HaOIIOIEHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

. yMeHUsT 00pabaThiBaTh pe3yabTaThl U3MEPEHUH, OOHAPYKUBATh 3aBHCHUMOCTH
MEXIY (U3NUECKUMU BEIMYMHAMHU, OOBSCHATH TOJTYyYEHHBIC pPE3yJabTaThl W JICNATh
BBIBOJIbBL;

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

. chOpMUPOBAaHHOCTh YMEHHSI TPUMEHSATH IOJYYCHHBIE 3HAHUS IS OOBSICHEHHUS
yCIIOBUH MPOTEKaHUs PU3NUECKUX SIBJICHUI B Ipupoje, mpodeccuonanbHou chepe u asns
NPUHATHSA PAKTUYECKUX PEIICHUI B TOBCEHEBHOM KU3HU;

. chOpMUPOBAHHOCTh COOCTBEHHOW TO3UIIMU TI0 OTHOIIEHUIO K (PU3WYEeCcKoi
uH(GOpPMAIIUH, TIOJTy9aeMOl U3 Pa3HbIX UCTOYHUKOB.

B pamkax ocBoeHus ydeOHOW MMCHUIUTMHBI «DU3MKa» IO CHEUaTbHOCTH
21.02.02 Bypenne HedTAHBIX U ra30BbIX CKBAXKUH
y CTYJIEHTOB (pOPMHUPYIOTCS CIEAYIONTHE 001[He KOMIEeTEHIIHM:

Kon HaumeHoBaHue pe3yibTaTa 00yYeHHst
OK 1 [ToHMMaTh CYIIHOCTH W COIUMAIBHYIO 3HAYUMOCTH CBOCH Oymyiein
npodeccru, MPOSIBIIATh K HEW YCTOWYMBBIN HHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JE€ATENbHOCTh, BBIOMPATH THUIIOBBIE

METOABl M  CIOCOOBI  BBHIMONHEHHS NPOGECCHOHANBHBIX — 3ajad,
OLIEHUBATh UX 3(PPEKTUBHOCTh U KaueCTBO.

OK 3 [TpuHUMAaTH penieHus B CTAaHAAPTHBIX M HECTAHJIAPTHBIX CUTYAIUSIX
HECTH 3a HUX OTBETCTBEHHOCTb.

OK 6 PaboTaTh B KOJIIeKTHBE U KOMaH e, 3 (PEKTUBHO OOIIAThCS C
KOJJIEraMH, PYKOBOJICTBOM, TIOTPEOMTEIISIMH.

OK 7 Bbpatp Ha ce0s OTBETCTBEHHOCTH 3a pa0OTy YJIEHOB KOMaH/1bl

(MOTYMHEHHBIX ), PE3YJbTAT BBIMOTHEHUS 3aJaHHi.

1.4. PekoMeHayeMoe KOJIHYECTBO YACOB HA OCBOeHHE padoyeil mporpaMmbl yueOHOi

AUCHMIIIMHBI:

MaKCUMAaJIbHOM yueOHO! Harpy3ku oOydvaromerocs 279 wyac, B TOM YHCIE:
00s13aTeNbHON ayIMTOPHOH yueOHo Harpy3ku oOyuaromerocs 186 yac;
CaMOCTOATENbHOM paboThl oOydatomerocs 41 yacos;

KOHCyJpTanui 12 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHUTLTAHBI

2.1. O0beM yueOHOM TMCHHUILUIMHBI M BHAbI Y4e0HO padoThI

Bua yuyeO6Hoii padoThI

Oovem uacos

MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero)

O0s13aTesibHAs ayIMTOPHAsA yueOHasi Harpy3Ka (Bcero) 186
B TOM YHCJIE:
JIEKIUU 104
nabopaTopHbIe PabOTHI 38
MIPAKTUYECKUE 3AHATUS 44
CamocrosiTesibHasi padoTa 00y4aruerocsi (Bcero) 41
B TOM YHCJIE:
MOATOTOBKA YCTHBIX BBICTYIUIEHHH MO 3aJaHHBIM TE€MaM, 3CCE, 40
JOKJ1a/10B, pedepaToB, MHIMBHUIYAIbHBIX TPOEKTOB.
KoncyabTanuu 12

IIpomescymounas ammecmayus 6 goopme sx3amena-1I cemecmp.




2.2. I[IpuMepHBIA TEeMAaTHYECKUIl IVIAH U COAEePKaAHUE YHeOHOH IMCHUILTHHBI PU3UKA

HaumenoBanue Copep:xanue y4e0HOr0 MaTepHaJia, JIa00paTOPHbIE PAGOTHI M MPAKTHYECKHE 3aHATHS, CAMOCTOAITeJIbHASA padoTa O0Bem YpoBenn
pa3zesioB U TeM. o0yyarommuxcs 4acoB 0CBOEHHUS
®opmupyeMble
KOMITeTeHI[HH
(OK, IIK)
1 2 3 4
BBenenne 5
Cosiepkannie yueOHOro MaTepuaia
OK 1-3 1 Omnka — (yHImaMeHTaldbHAsS HayKa O HpUpojAe. EcTecTBEHHO-HAYYHBIM METOJl MO3HAHWS, €r0 BO3MOXKHOCTH W TPAHUIIBI 4 1
MPUMEHAMOCTH. DKCIIEPUMEHT U TEOPHs B IpoIecce MO3HAHUS IpUpoabl. MoennpoBaHue (PU3NIECKUX SBICHUI U IIPOIECCOB.
PoJib 9KCTIEpUMEHTA M TEOPUHU B MPOLIECCE MTO3HAHUS IPUPOJIBL.
2 ®duzndeckas BenwuuHa. [lorpemHocTH M3MEpeHWH (pu3mdecknx BenwunH. Du3ndeckue 3aKOHBI. [ paHHIBI TPUMEHUMOCTH
¢usnueckux 3akoHoB. [loHsiTHe 0 hu3Mueckoit kKapTuHe Mupa. 3HaueHue HPU3UKK pu ocBoeHnu npodeccuii CI10
JlabopatopHbie paboThI -
[IpakTHyeckue 3aHATHs -
KonrtponbHbie paboThl -
CamocTrosTenbHas paboTa 00yJaroInuXCst
IMoaroToBka yCTHBIX BRICTYIUICHHH 10 TeMaM: «[ ammieo [annielr — oCHOBaTeIb TOYHOTO SCTECTBO3HAHUY,«JIeoHapao na Bunumn 1
— y4eHbIH U u3o0perarenby,«Muxann BacuibeBrnd JIOMOHOCOB — y4eHBIN 3HIUKIONEAUCT», «CoBpeMeHHas (pu3ndeckas KapTHHa
Mupay» Benuuaiime oTKpbITHS QU3HKH
Pazpen 1. 40
MexaHuka
Tema 1.1. Conepxanue yaeOHOro Marepuaia
Kunemartuka 1 Mexannueckoe npkenue. [lepememnienne. [Tyte. CkopocTh. PaBHOMEpHOE MpsSMOIMHEHHOE IBUKECHHE. Y CKOpEHUE. 4 2
PaBHONEpeMEeHHOE NPSMOIMHEHHOE IBHKCHHUE.
OK 1-3. 2 CBobonHoe maseHue. JBKeHne Teaa, OpOIEHHOTO MO YIIIOM K TOPU30HTY. PaBHOMEpHOE ABMYKEHHE TI0 OKPY>KHOCTH. 3
JlaboparopHbie pabOThHI -
IIpaxkTuyeckue 3aHATHSL. 2
[pakrnueckas padoraNelPerenue 3a1a4 na remy: «PaBHOMEPHOE JIBUDKCHHUE 110 OKPYKHOCTHY
KonrtponbHbie paboThl -
CamocTosTenbHas paboTa 00yJaroIuXcst 4
NuauBuayansHbIA IPOEKT MOATOTOBKA Mpe3eHTalnn «Muxann Bacuinbesrd JIOMOHOCOB — YYEHBIH SHIIUKIIOTIEIHCT
TloaroTroBka yCTHBIX BBICTYIUICHUM 110 TeMe: «CoBpeMeHHas QU3nuecKas KapTHHA MUPay. 1
Tema 1.2. Conepxxanue yueOHOTO MaTepuajia
JuHamuka 1 Iepssriit 3akoH Herotona. Cuna. Macca. Umnynsc. Bropoii 3akon Hetorona. OCHOBHOM 3aKOH KJIACCHYECKON TUHAMUKH. 6 3
Tperuii 3akoH HpioToHa. Cuiibl B MEXaHHUKE.
OK 1-3,6,7. 2 3aKOH BCEMHPHOTO TAroTeHus. I papuranuonHoe moje. Cuna tskect. Bec. CiocoObl H3MEepEeHHSI MACCHI TEI. 2
3 Cunbl B MexaHuke. PaboTa cunbl. PaboTa mOTEHITMATBEHBIX CHII
Jlaboparopusie padoteiNe 1. «MccnenoBanue TBHKEHUS Teja MO JSHCTBUEM TIOCTOSHHON CHUJIBD) 4
JlaboparopHas padota Ne 2. «M3yueHne 0cOOCHHOCTEH CHJIIbI TPEHUS (CKOIbKEHHS))
IMpaxtuueckue 3anstusaNe2. Pemenne 3amad mo teme. «3aK0H BCEMUPHOTO TATOTCHIS 4

HpaKTI/I‘-IeCKa}I pa60Ta Ne3.Pemienue 3aJa4d I10 TEMC: «MexaHndeckas OHEPrus Mnpyu ABUKCHUU TCJa MOJ ﬂeﬁCTBHCM CHUlI
TSAXKCCTU U YIIPYTOCTU»

KoHTposabpHbIe pabOThHI




CamocrostenbHas paboTa 00y4aromuxcs

MuauBuayanbHbI TPOEKT MOATOTOBKA MPE3CHTALINH: «3HAYCHHE OTKPBITHIA [anuies 4
HOZ[FOTOBK& YCTHBIX BbICTyHIIeHPIfI, JOKJIaa0B U pe(i)epaTOB Ha TEMY: «caax HeroTroH — CO31aTciib KJIaCCHYECKOM (1)I/I3I/IKI/I)>,(<I[BI/I)KCHI/IC TClIa 3
HepeMeHHOﬁ MacCCBI»
Tema 1.3. Conepxanue yaeOHOro MaTepuaia
3akoHbI coxpaHeHust | 1 3aKoH COXpaHEHUs MMITYJIbCa U PEaKTUBHOE JBHKEHHUE. Pabora cuibl. PaboTa moTeHIIMATBHBIX CHIL. 6 3
B MeXaHHKe 2 MomrHocTh. DHeprus. Kunetndeckas sHeprus. [loTeHIManpHas YJHEPTHsl. 3
3 3aKoH COXpaHEHUs] MEXaHWICCKOH dHeprun. [IpuMeHEeHNE 3aKOHOB COXPAHCHHSL.
OK 1-3,6.7. JlaGopaTopHbie pabOTHI
Jlaboparophas padotaNe 3. «CpaBHEHUE paOOTHI CHITBI C U3MEHEHHUEM KMHETHYCCKON SHEPTUU TEIa 4
JlaboparopHas pabora Ned. «3ydyeHre 3aKOHOB COXpaHEHHUS Ha MpUMEpPE ylapa MapoB U OAJUTMCTUYECKOTO MasiT-
HUKaQ»
IIpakTryeckue 3aHATH
[Ipaxtrueckast pabora Ned.Pemenue 3amad mo Teme: «MexaHUIecKast YHEPTUsl IPH JBKEHUH Tella Mo JeHCTBHEM 4
CHJI TSKECTHU U YIIPYTOCTH
ITpaktudeckas pabora Ne 5. Pemenue 3agad 1mo teme: «3aKOHBI COXPAHEHUS UMITYJIECA
KoHTposabHbIE paboThI -
CamocTrosTenbHas paboTa 00yJaroInuXxCst
NuauBuayanbHbIA IPOEKT MOATOTOBKA MPE3eHTAMU Ha TeMy: «Cepreii [TaBmoBua KoposeB — KOHCTPYKTOP M OPraHH3aTOp MPOM3BOICTBA 4
paKeTHOKOCMH‘ICCKOﬁ TCXHUKH
IToaroToBKa yCTHBIX BHICTYIUICHUH, TOKIAIOB M pedepaToB Ha Temy: «3HaYEHHE OTKPBITHH [ ammtes», «Cuisl Tperusy , «Poub K.O. 4
HI/IOIIKOBCKOI‘O B pa3BUTHHU KOCMOHABTUKU»»
Paznen 2.
MoJgekynspHas 28
¢dusnka.
Tepmoannamuka
Cosiepkanne yueOHOro MaTepuaia
1 Pasmeper m Macca MonieKynl W aroMoB. bpoyHoBckoe nBwkenue. JAudpdysus. Cuinbl W SHEPrusi MEXMOJEKYISIPHOTO 16 2
B3anMoieiicTBrsA. CKOPOCTH IBMKEHHUS] MOJICKYIL.
OK 1-3,6,7. 2 Wneansuerii ras. Jaenenue ra3a. OCHOBHOE ypaBHEHHE MOJEKYIAPHO-KMHETHYECKOH TEOpHH Ta30B 1 a30BblE 3aKOHBI. 2
YpaBHEHHUE COCTOSIHHS UJICATBHOTO ra3a
3 Temmneparypa AOGCONIOTHBIA HYJIb TeMIepaTypbl. TepMoanHaMuyecKast IIKaJla TEMIICPaTyPhIL. 2
4 BrayTpeHHss SHEepTrUs naeabHOTO ra3a. Padora u Temnora kak GOpMBI Iepenadn SHEPTUH.
5 TermnoemMkocTh. YpaBHeHHE TeruioBoro Oananca. [lepBoe Hauano TepMOAMHAMHKH AnmabaTHBIA mporecc Bropoe Hadamo
TEPMOIMHAMHUKH
6 Ilpunuun peiicteus Teropoi Mammubl. KITJ TeryioBoro asuraresst
7 XoJoauibHble MaldHbl. TemnoBbie apuraresn. OxpaHa IpHPOLIbI
8 CBoiiCTBa MAPOB, JKMIKOCTEH M TBEPBIX TEJL
JlaGopaTopHbie pabOTHI
Jlaboparopras padota Ne 5. « I3MepeHre BIa)KHOCTH BO3TyXa» 8
Jlaboparopras padota Ne 6. «VI3MepeHne MOBEPXHOCTHOTO HATSIKEHUS YKHIKOCTH
JlabopatopHas pabota Ne 7. «Habmonerne npomnecca Kpuctauimzanun Vizydenue qegopManuy pacTsHKSHUS»
Jlaboparopras pabota Ne 8. «/3yueHune TeIIoBOro pacIupEHNs TBEPABIX TEID)
TIpakTuueckue 3aHATHSA
[Ipakrrueckas padora Ne 6 Perenue 3anau no reme: «MosekyisipHas GU3MKa U TSPMOIMHAMUKA) 4

IIpaktuueckas pabora Ne 7 Pemenue 3ama4 mo teme: «KITJI TemaoBoro ABUratess»

KonrtponbHbie paboThl




CamocrosiTenbHas padoTa 00yJarouXCs 4
WHauBuayanbHEIA TPOEKT MOATOTOBKA MIPE3CHTAIIMH IO TeMe: «[IpuMeHeHue KUAKMX KPUCTAUIOB B IPOMBIILUICHHOCTH
HOZ[FOTOBK& YCTHBIX BbICTyHHeHHﬁ, JOKJIag0oB Hu peq)epaTOB Ha TeMyZ«HpO6JIeMI)I OKOJIOTHH, CBA3aHHBIC C HMCIOJb30BAaHHUCM TCIIOBBIX 2
MaIIII/IH»,((BIII/ISIHI/Ie Z[e(i)eKTOB Ha q)H?;H‘IeCKHe CBOMCTBa KpI/ICTaJUIOB>),((MOJICKyJIS[pHO-KI/IHeTI/I‘IeCKajI TCOpHs HACAIBHBIX Ta30B», «}KI/IIIKI/IG
KpUCTALIBIY, «KOHCTPYKIIMOHHASI IPOYHOCTh MaTepralia M €€ CBSI3b CO CTPYKTYpOii», «B3aumMoieiicTBrE 3apsKEHHBIX TEI»
Koncynpramus
Paspen 3.
JIeKTPOAUHAMHUKA 87
Tema 3.1. Conepxxanue yueOHOTO MaTepuajia
DJIEKTPOCTATHKA 1 | Dyektpuyeckue 3apsiyibl. 3aKOH coxpaHeHws 3apsia. 3akoH KynoHa. 4 2
2 | DnexTpuueckoe noje. HanpsykeHHOCTD 3IeKTPHYECKOro MoJIs 2
OK 1-3. JlaboparopHsie pabOTHI -
IIpaxTuyeckue 3aHATUSL 2
Ipakrryeckas pabora Ne 8. Pemienue 3a1a4 1o temMe: « JHEPrHsl ICKTPHYCCKOTO OIS
KonrtponbHbie paboThl -
CamocTrosTenbHas paboTa 00yJaroIuXxCst
[ToAroTOBKA YCTHBIX BHICTYILICHUI, JIOKIAN0B U pedheparoB 1o Temam: «BzaumoeiictBue 3apshkeHnbx Tem», «COOCTBCHHAS U IPUMECHAs 3
TIPOBOIMMOCTb MOITYITPOBOTHUKOBY, «BHJIbI 2ICKTPUYECKHX PA3PSI0BY»
Koncynpramus
1 | JuanekTpuku B 3aeKkTpuydeckoMm none. [lonspuzanusa nusnekTpukoB. [[poBogHUKY B aneKTpuyecKoM nosie. KonaeHcaTopsl. 14
CoemHeHNE KOHJICHCATOPOB B 0aTtapero. JHepTus 3apsHKEHHOTO KOHJIGHCATOpa. DHEPTHsl DJICKTPUUYECKOTO TOJISL.
2 | IlpuHIMn cynepno3uiuy mosiei. Pabora cuil 21eKTpoCTaTHIECKOIO OIS
3 | [Horennuan. Pa3HOCTh MOTEHIIMANIOB. DKBUIIOTEHIINAIbHBIE TOBEPXHOCTH. CBSI3b MEXKY HANIPSHKEHHOCTHIO U Pa3HOCTHIO
MOTEHUHAJIOB JIEKTPUUYECKOTO MOJISI.
4 | CBs3p MEXJY HAIPSDKCHHOCTBIO M Pa3HOCTHIO TIOTCHIIMATIOB YJISKTPHICCKOTO TIOJISI.
5 | JIuasiekTpukHu B dyiekTpudeckoM noje. Ionsipuzanus 1uaaekTpukoB. [IpoBOJHUKH B 2JIEKTPUUYECKOM MOJIE.
6 | Konnmencatopsl. CoeJUHEHNE KOHIEHCATOPOB B 0aTapero. DHEPTUs 3apsHKeHHOTO KOHACHCATOpA. DHEPIrus
JJIEKTPUYECKOTO OIS
7 | YcnoBus, HeoOX0AUMBIE ISl BOSHUKHOBEHUS M MTOAICP)KaHUS SJCKTPHIECKOro Toka. Crila TOKa M INIOTHOCTh ToKa. 3akoH Oma
JuIst yaactka renu 6e3 DJ1C.
JlabopatopHbie pabOThI
IIpaxkTuyeckue 3aHATUSL 4
IIpaktrdyeckas paboTaNe9. Pemenme 3amag mo Teme: «l3yuenme 3axkona Oma il ydacTKa LENH, ITOCIEIOBATEIBHOTO M
MapajyIeIbHOTO COSIMHEHHS TPOBOIHUKOB)Y
TIpakTuueckas padora Ne 10. Pemenne 3amau rmo teme: «Cuiia TOKa M IJIOTHOCTh TOKa)
CamocrosiTenbHas padoTa 00yJarouXCs
WHauBHayanbHBIA TPOCKT MOATOTOBKA MPE3CHTAIMU: «DICKTPUIECKOE OIS 4
IToaroToBka yCTHBIX BBICTYIUICHHH, NOKIAA0B H pedeparoB Ha Temy: «KonmeHcaTtopsr», «[IpOBOJIHUKK B IJIEKTPHYCCKOM) TOJEY, 3
«JIMDIeKTPUKN B STEKTPUIESCKOM IIOJIE)
Koncynpranus
Tema 3.2. Conepxanue yueOHOTO MaTepuajia
3aKoHBI 1 3aBHCHUMOCTb IEKTPHUCCKOTO COMPOTHBIICHUSI OT MaTepHalia, [UIMHBI U IUIOMIA M MONIEPSYHOr0 CCUCHHS IPOBOTHHUKA. 6 3
MNOCTOSIHHOI'0 TOKa 2 3aBUCUMOCTB 3JIEKTPUUECKOT0 CONPOTHUBIICHHUSI IPOBOJAHUKOB OT TEMIIEPATYPbI 3
3 DNEeKTPOIBIKYINAS CHIIAa NCTOYHHKA TOKa. 3akoH OMa 11 monmHo# nenu. CoeanHeHe MPOBOIHIKOB. COeTUHEHNE HCTOYHUKOB
OK 1-3, 6,7. 3IEKTPHUECKOH SHepruH B 6aTapeto. 3akoH Jxoyns—IIeHna. PaboTa 1 MOITHOCTB 2JIEKTPUUYECKOTO TOKA. TemnoBoe AeicTBIE
TOKA.

JlaGopatopHbie pabOThI.
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Jlaboparopuas padota Ne9. N3yuenue 3axona OMa JIs MOJHOM HEnu 2
[IpakTHueckue 3aHsATHs -
KonrtponbHbie paboThl -
CamocrosiTenbHas padoTa 00yJaroIHXCs
CopeprxaHue yueOHOro Marepuaa
1 | PaboTa 1 MOIIHOCTB 271€KTpUYecKoro Toka. TennaoBoe AelcTBUE TOKA. 2 2
JlaboparopHsie pabOThHI -
[IpakTrveckue 3aHATHS
[paktuueckas padora Nel1.Pemenne 3amau mo teme: «PaboTa U MOIIHOCTH 3JEKTPUIECKOTO Tokay «TemioBoe neiicTBrue TOKa
HWrorosas pabora
KonTposbHbie paboThI -
CamocrosiTenbHas padoTa 00yJarouXCs
Copepxanue yaeOHOro Marepuaia
Tema 3.3. 1 | CobcTBeHHAs IPOBOIMMOCTD MOJTYIIPOBOAHHKOB.ITOMYPOBOIHHKOBBIE TPHOOPHL. 2 2
IJIeKTPUYECKHIl TOK [ JTaGopatopHble paboThl -
B NOJYNPOBOAHUKAX | TIpakTHyecKHe 3aHATHUS
OK 13 KonTponbHbie paboThI -
CamocTrosTenbHas paboTa 00yJaroInuXxCst
WHauBHayanbHBIA TPOSKT MOATOTOBKA Mpe3eHTaluu: «I10IynpoBOJHUKOBBIC IPUOOPHD 4
IMoAroToBKa YCTHBIX BBICTYILICHUIA, JIOKIAJ0B U pedeparos Ha Temy: «XaHC Kpuctran DpcTel — OCHOBOIOJIOKHHUK 3JICKTPOMArHETU3MAY. 2
CosiepkaHnie yueOHOro MaTepuaia
Tema 3.4. 1 BexTop WHIYKINHA MarHUTHOTO TIOJIAL. J{eficTBre MarHUTHOTO ITOJIS Ha IPSMOJIMHEWHBIA IPOBOJHHUK C TOKOM. 3aKOH AMIrepa. 2 3
MarHuTHoOe 1oJie BzaumonelicTBrue TOKOB. MarHMTHBIN MOTOK. PaboTa 1Mo nepeMenieHnIo MPOBOAHMNKA C TOKOM B MATHUTHOM ITOJIE.
JlaGopaTtopHbie paboTHI
OK 1-3. Jla6oparopHas padora Nel0 «OnpezeneHue TeMIeparypbl HUTH JIAMIIbI HAKATHBAHHS». 4
Jlaboparopnas padota Nell «Onpeneneuue DJIC v BHYTPEHHETO CONPOTUBIIEHUS MCTOUHNKA HATPSKEHUS».
IIpakTueckue 3aHATHSA
[Ipakrrueckas padora Nel2 Pemenne 3ana4 no teme: «3akoH AMriiepay. 6
IIpakrryeckas pabora Nel3 Pemenne 3amau no teme: «B3aumoneiicTBre TOKOB. MarHUTHBIH MTOTOKY
Ipakrryeckas pabora Nel4 Pemenne 3amay no teme: «PaboTa 1o nepeMenieHiio MPOBOIHUKA ¢ TOKOM B MATHHTHOM TOJIE»
KouTposbHbie paboThI -
CamocTosTenbHas paboTa 00yJaroInuXCst
WHauBuayansHBIA TPOEKT MOATOTOBKA Npe3eHTamun: «bopruc CeMenoBu4 SIkobn — (U3HK ¥ U300peTaTeNnby 4
IloaroToBka YCTHBIX BBICTYIUICHUH, IOKIANOB u pedeparoB 1O TeMaM: «ACHUHXPOHHBIN aBuratenby, «llepeMeHHBIN 3
JJIEKTPUYCCKUI TOK M €r0 MPHUMCHCHHECY
Tema 3.5. 1 | DnexTpoMarauTHast UHAYKIUS. BuxpeBoe anextpudeckoe none. CaMOMHAYKIMsL. DHEPrusi MAarHUTHOT O nouis. JlelficTBue 4
DJIeKTPOMATHUTHAS MarHUTHOT'O NOJIsl Ha ABMXKYyIuics 3apsia. Cuna Jlopenna
HHAYKIUSA 2 | OnpeneneHne yaeIpHOTO 3apsiia. Y CKOPUTEIH 3apsHKEHHBIX YacTHUIT
JlaGoparopabie pabOThI 4
OK 1-3, 6,7 Jlaboparophas padota Nel2 «Onpenenenne k03 puirenTa mone3Horo AHCTBYS IEKTPUIECKOrO YAHHIKA»
JlabGopaTtophas padora Nel3 «M3ydenune sBIeHHs SIEKTPOMATHHTHON UHIYKIMI
TIpakTuueckue 3aHATHSA
Ipakrryeckas pabora Nel5 Pemienne 3a1a4 mo teme: «IJICKTPOMArHATHASI HHAYKIUS 4
[pakruyeckas pabora Nel6 Pemienue 3a1a4 no teme: « JHSPTHsi MATHUTHOTO TOJISD»
KonrtponbHbie paboThl
CamocTosTenbHas paboTa 00yJaroIuXcst 2
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HOL[FOTOBKa YCTHBIX BLICTyHHeHPIﬁ, JOKJIaJ10B U ped)epaTOB 110 TEMC: ((I[eﬁCTBPIe MAr"HMTHOI'O ITOJISA

Paznen 4.
KoJie0anusi M BOJIHDBI

44

Tema 4.1.
Mexannyeckue
K0J1€0aHUA U BOJIHBI

OK 1-3, 6,7.

Conepxxanue yueOHOTO MaTepuajia

1 Mexannueckue konedbanus. Konaedarensnoe JABMIKCHUC. FapMOHI/I‘IeCKI/Ie KoJieOaHus. CBOGOHHLIG MEXaHHUYECKHE KOJIcOaHus.
JIunelinple MEXaHUYECKHE KOJIEOATEIbHEIE CUCTEMEI. HpeBpameHHe OHEPIruu 1npu KoJiebaTeaLHOM JBHXXCHUMU. CBO60,HHI)I€
3aTyXaromune MEXaHN4YCCKNUC KoJieOaHus. BLIHy)K[[CHHLIC MEXaHUYECKHE KOJIeOaHMs.

2 VYupyrue Bonnsl. [lonepednsie 1 NPOAOJILHBIE BOJHBL. XapaKTEPUCTHKU BOJIHBI. Y PaBHEHHUE TUIOCKOH OEryIieil BOJIHEI.
Wntepdepenuns BonH. [TonsTre o audpaknyn BosH. 3BYKOBbBIC BOJIHBL YIIBTPa3BYK M €T0 MPUMEHEHHE.

Jlaboparopabie pabOThI

Jlaboparophas padota Nel4 «M3ydenune 3aBUCUMOCTH TIEPHOAA KOJNEOAHUN HUTSHOTO (UM MPYKUHHOTO) MASTHUKA OT JUTHHEL
HUTH (M MacChI TPy3a)»

Jlaboparopras paborta Nel5 «CBoOOHBIE M 3aTyXaIONIHE KOJICOAHUS

IIpakTueckue 3aHATHS
[Ipakrrueckas padora Nel7 Pemenune 3ana4 no teme: «MexaHHYeCKHE KOIEOAHMUS»
ITpaktuueckas padora Nel8 Pemenue 3agad o teme: «Ynpyrue BoaHbl. [lomepednbie U MPOJI0JIbHBIC BOJHEL.»

KonrtponbHbie paboThl

CamocrosiTenbHas padoTa 00yJaroUXCs

WHauBuayaabHBIA TPOEKT MOATOTOBKA Mpe3eHTann: «Du3nuka u My3bIKa»
IToaroToBKa YCTHBIX BHICTYIUICHUH TI0 TEMaM: K AKYCTHIECKHE CBOKWCTBA TIOJIYTIPOBOTHUKOBY, «Y IIbTPa3BYK (TOTyUeHHE,
CBOICTBa, MPUMEHEHHE)», «Du3ndeckue cBoMcTBa aTMOChHEpsI

W

Tema 4.2.
DJIEeKTPOMArHUTHbIE
KO0JIeOAHUS M BOJIHDI

OK 1-3, 6,7.

Conepxanue yueOHOro MaTepuaa

1 CBOOOIHBIE AJIEKTPOMArHUTHEIC Kojiebanus. [IpeBparenne SHEPTUU B KOJIeOaTeTbHOM KOHTYpeE. 3aTyXaronue
JJIEKTPOMArHUTHEIC KoieOanus. [ 'eHepaTop He3aTyXaIUX IIEKTPOMATHUTHBIX KOJeOaHuid. BEIHYKICHHBIC NICKTPUICCKHE
kosicOanus. [lepemennblii TOK. ['eHepaTop nepeMeHHOTo TOKa. EMKOCTHOE M MHIYKTHBHOE COMPOTHUBIICHUS MIEPEMEHHOIO TOKA.

2 3akon OMa IS DIEKTPUIECKON IIENH TIepeMEeHHOT0 Toka. PaGoTa M MOIITHOCTh TIEPEMEHHOTO TOKa. | eHepaTophl TOKa.
Tpanchopmaropsl. Toku BeICOKOH yacToThl. [ToayueHue, mepeaada U pacpeic/iCHHE dJICKTPOIHEPTUH.

3 DJIeKTPOMArHUTHOE T10JIe KaK 0COOBIN BHJ MaTepHu. DJIEKTPOMAarHUTHbIE BOJIHBL. Bubpatop I'epria. OTKphITHIN KoJeOaTenbHbIi
KoHTYp. M300perenne paano A.C. [TonoseiM. [ToHsATHE 0 paanocBssn. [IpuMeHeHHEe 2JISKTPOMArHUTHBIX BOJIH.

JlaGoparopubie pabOThI
JlabopaTopHras pabota Nel6 «IHIYKTHBHBIC U EMKOCTHOE CONPOTHUBIICHUS B LK MEPEMCHHOTO TOKa
JlabopatopHnas padota Nel7 «¥YcTpoiicTBO U paboTa TpaHchopMaTopay.

TIpakTaeckue 3aHATHSA
[Ipakrrueckas padora Nel9Perenue 3anau no reme: «IIpeBparieHue sHepruu B KojneOaTeIbHOM KOHTYPE
[Ipakrrueckas padora Ne20Permenue 3ama4d o reme: «EMKOCTHOE M MHIYKTUBHOE COIIPOTUBIICHHS TIEPEMEHHOTO TOKa
[pakrryeckas padora Ne2 1 Permenue 3a1au o reme: «3akoH OMa JIst 2JISKTPHYECKOH LENH IEPEMEHHOT0 TOKa»

KonrponbHbie paboTh

CamocTrosTenbHas paboTa 00yJaroInuXxCst

WuauBHayanbHBIA TPOSKT MOATOTOBKA Mpe3eHTalmu: «Ajekcanap CrenanoBud [10noB — pyccKuid yYeHBIH, H300peTaTelb paaruoy
TToaroToBKa yCTHBIX BHICTYIUICHUH TI0 TeMaM: «AJbTepHATUBHAS dHEpreTHKay, «Maliki Dapaneit — co3aaTels yaeHus 00
3JIEKTPOMArHUTHOM T0JIe», «[Ipon3BoACTBO, Iepenada U HCIIOIB30BAHNE SICKTPOIHEPTHI , «Pa3BUTHE CPEICTB CBSI3H U PAIIHO)
«CoBpeMeHHasi CITyTHUKOBasI CBsI3b», «COBpEMEHHBIC CpeCcTBa CBsi3my, «TpaHchopmaTopbl», «lllkana 3JIeKTPOMAarHUTHBIX BOJHY

Paznen 5.
OnTuka

12

Tema 5.1.

CopeprxaHue yueOHOro Marepuaa
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Onruka 1 IIpupoaa ceera. CKOPOCTb pacpOCTpaHEHHUs CBETA. 3aKOHBI OTPaXKEHUS U IperaoMieHus cera. [lonHoe orpaxenue. JIun3sl. 2 2
I'ma3 kak onruyeckas cucrema. Onrudeckre npuoopsl. BosHoBwie cBo¥icTBa cBeta. MuTEepdhepenmus ceeta. KorepeHTHOCTH
OK 1-3,6,7. cBeTOBBIX Jiyuell. VIHTepdepenuus B Tonknx mieHkax. [losockr paBHoit Tonmuael. Kosibna HetoTona. Mcnons3oBanue
uHTEepepeHInU B HayKke u TexHuke. udpakius ceera. Judpakius Ha enn B HapalUieabHbIX JTydax. Judpaknuonnas
pemierka. [Tonrsitre o rosorpaduu. [omsipuszanus monepednsix BoaH. [Tomspusanus cBera. J[BoiiHoe mydenpenomiuenue. [Tos-
pounsl. Jlucnepcus csera. Buabl cniektpos. Criektpsl neryckanus. CieKTpsl noryionieHus. Y srpaduoaeroBoe u
uHppakpacHoe u3nydenus. PenrreHoBckue sryun. VX npuposa u cBOiCTBa.
2
JlabopatopHbie pabOThI
Jlabopatopnas padora Nel8«Omnpenenenne moxkasareins nNpeaoMICHHs cTeka" 6
Jlabopatopnas pabota Nel9 «M3yuenne n3o6pakeHUs IPEIMETOB B TOHKOM JIMH3E. »
JlabopatopHnas pabora Ne20»l3ydenune unrepdepernnnu u nudpakunu cBeta.l pagynpoBKka CIEKTPOCKOIA U OTPEACICHNE JITHHBI
BOJIHBI CLICKTPAJILHBIX JIMHUHN.»
[IpakTHyecKre 3aHATHU
KoHTpoJsibHbIE PabOTEI -
CamocTrosTenbHas paboTa 00yJaroInuXxCst
[ToAroTOBKA YCTHBIX BBICTYIUICHHUH, JOKIAI0B U pedepaToB Mo TeMaM: «BbecKOHTaKTHBIE METOBI KOHTPOJIS TEMIIEPATyPBI», 4
«[onorpadus u ee mpuMeHeHHEeY, «Iudpakius B Halel sXu3HM», « KOHCTPYKIKS U BUIIBI 1a3€POBY, «JIa3epHbIC TEXHOJIOTHH U HX
HCTIOJIB30BaHue», «ONTHIECKIE ABICHUS B Ipupoae». «PentreHoBckue yun. Mctopus oTkpertus. [IpraMeneHne»
«CBeT — 3JIEeKTPOMAarHUTHAS BOJIHA
Pazgen 7.
CTtpoenue aTomMa u 18
KBAHTOBasi (pu3uKa
Tema 7.1. CosiepkaHnie yueOHOro MaTepuaia
KsanTtoBas ¢pusnka | | TemnoBoe uznyuenue. Pacripenenenue sHepriuu B cuekrpe adbcoiaroTHo yépHoro Tena. KaHtoBas rumoresa [Inanka. doToHsI. 4 2
JaBnenue ceta. [loHsITHE O KOPITYCKYJISIPHO-BOJIHOBOM MPHUPOJIE CBETA.
OK -3 2 Brewmnuii gpoTosnekrpudeckuii 3¢ pexr. Buyrpennuii potosddekt. Tursl poTor16MEHTOB.
JlaboparopHsie pabOThHI
[IpakTHyecKue 3aHATHs
KoHTpoJsibHbIE PabOTEI
CamocTosTenbHas paboTa 00yJaroIuXcst
[ToaroroBka yCTHBIX BBICTYIUIEHHH, IOKJIa 0B U pedepaToB 1o teMaM: «Anekcanap ['puropbesud CToJICTOB — PYCCKHH (DUBHKY. 1
«Makc ITnank», «O0bscHeHue (HOTOCHUHTE3A C TOUKHU 3peHust PU3nKN», «DotoanemenTs», «DoToaddexT», «[Ipumenenue
siieHUs (hoTod3(hdheKTar
Koncynpranus 1
Tema 7.2. Conepxanue yueOHOro Marepuana
®Du3uka aToMa u 6
aTOMHOTO si/pa 1 |®wusuka atoma. Pa3Burue B3IIBIOB HA CTPOCHHE BEIIECTBA. 3aKOHOMEPHOCTU B aTOMHBIX CIIEKTPax BOJIOPOAA. SlaepHas MOJIEIb 2
atoma. OmbITel D.Pe3epdopma. Moaens atoma Bogopoaa mo H.bopy. I'umotesa ne bpoiins. CooTHomeHne HeonpeAeIEHHOCTEH 2
OK 1-3. I'eiizenOepra. KBaHTOBBIC T€HEPATOPBHI.
2 |®usuka aTomMHOro sapa. EcrTecTBEHHAs paguMOaKTHBHOCTH. 3aKOH pajMOaKTHBHOro pacmana. Croco0bl HaOMIOJEHUS H 2
perucrpanuu 3apspkeHHbIX yactull. D¢dekr BaBunoBa — YepenkoBa. CtpoeHue aromHOro siipa. Jedekr maccol, sHeprus
CBSI3M M YCTOIUMBOCTH aTOMHBIX SIICP.
3 | SAnepusie peakunu. VickyccTBeHHAsI paIHOaKTUBHOCTE. Jlenenne Tsokenbix saep. Llemnas saepHas peakuus. Y mpapisemas 2

nenHas peakuud. SAnepusrit peakrop. [loayuyeHne paagnoakTHBHBIX U30TOMIOB U X MTpUMeHeHue. buonoruueckoe neicTeue
PaAMOAKTUBHBIX M3JyUYeHUH. DlIeMEHTapHbIC YaCTHUIIbL.
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JlabopatopHbie pabOThI

TIpakTueckue 3aHATHS
TIpakTuueckas padora Ne22 Pemenne 3a1au no teMe: «CTpoeHre aToMa U KBaHTOBasi (hU3HKay

KonTposbHbie paboThI

CamocrosiTenbHas padoTa 00yJaroHUXCs
MHauBuayadbHBIA IPOEKT MOATOTOBKA Mpe3eHTaMH: «SnepHble peaknuu. MIcCKyccTBEeHHAsI paHOaKTHBHOCTb.»

Koncynpranus

Paznen 8.
IBoJIOLHUA
Bceaennoi

Tema 8.1.
IBoJIOLHUA
Bceaennoi

OK 1-3.

Cosiepkannie yueOHOro MaTepualia

1

Crpoenue u pazputue Beenennoil. Hama 3Be3qHas cucrema — [Nanaktuka. Jlpyrue ranaktuku. beckoneduHocts BeeneHHoM.

2

ITonsitue o kocmonoruu. Pacmupsiromasics Beenennas. Mogens ropsiueit Beenennoil. Ctpoenue u mpoucxoxaeHue ['ajakTuk.

3

OBomrouus 3Be31. ['unoresa nmpouncxoxaenust Connednoit cucreMsl. TepMosinepusblii cuntes. [Ipodiema TepmosiiepHOit
sHepretuku. DHeprus ConHua u 38e31. OBononus 38e31. [Ipoucxoxaenue ConHeunoll cucteMsl. TéMHas MaTepus U TEMHas
SHEPrHus.

Jlabopatoprbie pabOThI

HpaKTI/I‘IGCKI/Ie 3aHATHA

KonTposbHbie paboThI

CamocrosiTenbHas padoTa 00yJaromuXxCs

Koncynpranus

Bcero:

186

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOIe 0003HAYCHS:

1. — 0O3HAKOMHUTEHHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOoaYKTUBHBIN (BBIOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIITOJHEHHE ACATEIBHOCTH, PEIIEHUE MPOOJIEMHBIX 33]1a4)
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XAPAKTEPUCTHUKA OCHOBHBIX BUOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

ConepxaHue
00yueHus

XapakTepuCTHKa OCHOBHBIX BUJIOB IS TCIBHOCTH CTYACHTOB (Ha ypOBHE y4eOHBIX JICHCTBUI)

BBenenue

YMeHHs TOCTAHOBKY 1ICTICH JICSITEBHOCTH, INIAHUPOBAHUS COOCTBEHHOM NIESATCILHOCTH IS
JIOCTHKEHUS TIOCTABJICHHBIX LIeJIEH, MPEeABUICHUSI BOBMOKHBIX PE3YJIbTATOB 9TUX JICHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

PasBuTHe criocOOHOCTH SICHO M TOYHO HM3JIaraTh CBOU MBICIH, IOTHYCCKH 00OCHOBBIBATH CBOIO
TOYKY 3pCHUS, BOCIPUHUMATh M aHAJTU3UPOBATh MHCHHUSI COOCCETHUKOB, IIPU3HABASI IPABO
JIPYTOTO YeJIOBeKa HA MHOE MHEHYIE.

[IpomsBeaenne m3MepeHns GU3NICCKUX BEITMYUH U OLIEHKA TPAHUIIBI TIOTPEITHOCTEH
U3MEpEHUH.

[IpencraBineHne rpaHMIlbl TOTPEITHOCTENR U3MEPEHHIA TTPH MOCTPOSHUH IPAPHKOB.

YMeHne BBICKa3bIBaTh THITOTE3HI ISl OOBSICHEHNS HAOMIOTAaeMBIX SBICHHUI.

YMenue npejiaratb MOJICIH SIBICHUN.

VYkazaHue rpaHuIl IPUMECHUMOCTH (PU3NYCCKUX 3aKOHOB. M3710)KEHNE OCHOBHBIX MOJIOKCHHIA
COBPEMEHHOM Hay4HON KapTHHBI MUpA.

[IpuBencHUE IPUMEPOB BIUSIHUS OTKPBITHI B (PU3KKE HA MPOrPECC B TEXHUKE M TEXHOJIOTHU
npoussoicTBa.cnonp3oanue MHTEpHETA /151 IOMCKA HH(OPMAIIH

1. MEXAHUKA

Kunemamurxa

[IpencraBnenne MEXaHUUECKOIO JIBUKEHHS TEIa YPaBHEHUSIMU 3aBUCUMOCTH KOOPAUHAT U
MIPOEKIMEH CKOPOCTH OT BpeMeHHU. [IpencTaBieHre MexaHnueCKoro ABMXKEHUs Tella
rpaduKaMu 3aBHCHMOCTH KOOPIMHAT U MPOEKIHEH CKOPOCTH OT BpeMeHHu. OmpeaencHue
KOOpAWHAT MPOHIEHHOTO MyTH, CKOPOCTH B YCKOPEHHUS TeJa 1Mo rpadyukaM 3aBUCHMOCTH
KOOpAWHAT U MPOEKINH CKOPOCTH OT BpeMeHHu. OnpeeneHne KOOpANHAT IPOHICHHOTO Ty TH,
CKOPOCTHU M YCKOPEHUS TeJla 10 YPAaBHEHHUAM 3aBUCUMOCTH KOOPAWHAT U MPOCKINH CKOPOCTH
OT BPEMEHHU.

[IpoBeneHue CpaBHUTEIHFHOTO aHATN3A PABHOMEPHOTO W PaBHOIIEPEMEHHOTO IBHKCHUH.
VYka3zaHue UCIOJIb30BAHUS [TOCTYIATEILHOTO U BpallaTeIbHOTO JIBM)KEHUH B TEXHUKE.
[IpuoOpereHue ompITa PadOTHI B TPYIIIC C BHITOJHCHUEM PA3IMYHBIX COIUATBHBIX POJICH.
Pa3paboTka BO3MOKHON CHCTEMBbI ICHCTBUN M KOHCTPYKIIUU JIJIsl SKCIICPUMEHTAIBHOTO
ONpeesICeHNs] KHHEMAaTUYECKUX BEJTUUHH.

[IpencraBnenne nHGOPMAIK O BUIAX ABMXCHUS B BUJIC TAOJIHIIBI

3akonwl
MEXAHUKU
Hvromona

OOBsICHCHHE IEMOHCTPAIMOHHBIX SKCIICPUMCHTOB, MTOITBEPKAAIONINX 3aKOH HHEPIIHH.
W3mepenune maccsl Tena. MizMepeHue cuiibl B3aUMOACHCTBHSI TeJI. BrIYrCICHUE 3HAUCHUSI CUIT
10 W3BECTHBIM 3HAYCHHUSAM MacC B3aNMOJICHCTBYIOMINX TEN U UX YCKOPEHHHA

Brraucnenue 3Ha4eHNUs YCKOPEHUH TEJT TI0 U3BECTHBIM 3HAYCHUSM JEHCTBYIOIMINX CHIT 1

Macc Tenr. CpaBHEHHWE CHJIBI JCHCTBYSI H TPOTHUBOICHCTBHS

[TpuMeHeHne 3aKOHAa BCEMUPHOTO TATOTEHUS IIPH pacyeTax CHII U YCKOPEHHHA
B3aUMOJEHCTBYIOIIUX TEI

CpaBHEHHE YCKOpEHHs CBOOOTHOTO MaieHus Ha TiaHeTaX CONHEYHOW CHCTEMBI

BrljiesieHne B TeKCTEe yueOHMKA OCHOBHBIX KaTErOpuil HaydHOU MH(OpMAIUH

3akonwl
coxpanenus 8
MexaHuxe

[IpumeHeHue 3aKOHa COXpPAHEHUSI UMITYJIbCA JJIs1 BBIUUCICHUS] U3MEHEHUHM CKOpPOCTEH Tell pu
HX B3aUMOJICHCTBUSX.

W3mepenue pabOThI CHJI U U3MCHEHUE KHHETHYCCKOW YHEPTUU Tea. BeruncieHne paboThl Il
Y U3MEHEHUS! KUHETUUECKOW YHEPruu Tea.

Brruncnenue noTeHIMAIbHON SHEPTUM Tell B TpaBUTAlMOHHOM ToJie. OnpeaeneHue
MTOTEHIMATIBHOM SHEPTHH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA TI0 M3BECTHOM Aeopmarin n
KECTKOCTH TeTa.

[TpuMeHeHne 3aK0OHA COXPAaHCHNS MEXaHMUSCKOW YHEPTUH MPH pacyeTax pe3yabTaToB
B3aMMOJICHCTBHI TeJ TPaBUTAIIMOHHBIMH CHJIAMH W CHJIAMH YIIPYTOCTH.

VYkazaHue rpaHuIl IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

VYkazanue yu9eOHbIX AUCIUILINH, IPH H3YYCHUN KOTOPBIX HCIOIB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKWU Y TEPMOJMHAMUMKU

Ochogul
MONeKYIAPHOT
KUHemuueckou
meopuu.
Hoeanvuviii 2asz

BeImoHeHIE SKCIIEPUMEHTOB, CITyKAaIUX Ul 000CHOBAHMS MOJICKYJIIPHO-KHHETHYECKOH
teopun (MKT).

Pewienue 3aa4 ¢ NpUMEHEHNEM OCHOBHOT'O YPAaBHEHUS MOJICKYJISIPHO-KHHETHYECKOI TeOpHUu
ra3os.

OmnpeenieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHMU YPaBHEHUS
COCTOSIHHS HJICaIbHOTO Ta3a.

OmnpeenieHne napaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUM U ITPOMCXOISIINX HPOLIECCOB
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o rpaukam 3asucumoctd p (T),V (T), p (V).

OkcnepumeHTabHOE HecnenoBanne 3aBucuMocth p (T), V (T), p (V). IIpeacrasnenue B Buie
rpauKOB H30XOPHOTO, H300apHOTO U H30TEPMHUUECKOTO MIPOIIECCOB.

Brruncnenue cpeaneit KHHETUYECKOM SHEPTHH TETUIOBOTO JIBUKEHHSI MOJIEKYJT TIO M3BECTHOU
TeMIepaType BEIIECTBRA.

Bricka3siBanme THTIOTE3 IS OOBSICHEHUS HAOIOJaeMbIX SBICHUH. YKa3aHUE TPaHUI]
MIPUMEHUMOCTH MOJIEIH «HJIealIbHBIN Ta3» 1 3akoHOB MKT

OcHosgbl
MmepMOOUHAMUKU

M3mepeHne KoIM4ecTBa TeIIOTHI B IIpolieccax Terronepenayn. Pacyer Koim4yecTBa TeIIOThL,
HEOoOX0AMMOT0 JUIsl OCYIIECTBIICHNUS 3aJaHHOT0 IIpoliecca ¢ Teruionepenaycii. Pacyer
N3MEHEHHs] BHYTPEHHEH SHEPIUH T, pabOThI U NEPEIAHHOTO KOJIMYECTBA TEIJIOTHI C
UCIIOJIb30BAHUEM IIEPBOT0 3aKOHA TEPMOJMHAMHUKH.

Pacuer paboTbl, COBEpIIEHHOH Ta30M, 110 rpaduky 3aBucumocty p (V).

Brruncienue paboThl ra3a, COBEpPIICHHOW NPH U3MEHEHHH COCTOSIHUSI 110 3aMKHYTOMY LIUKITY.
Brruncnenue KI1J] npu coBepiienuu razoM padoThl B IpoLieccax M3MEHEHUST COCTOSIHUSI 110
3aMKHYTOMY HUKITY. OOBsCHEHHE IPUHIUIIOB ACHCTBHS TEIUIOBBIX MallIiH. J{eMOHCTpays
poJiit GU3MKH B CO3MaHNH U COBEPILICHCTBOBAHUY TEIIOBBIX ABUTATEIICH.

HW3noxeHne CyTH SKOJIOTHYECKHX IIPOo0IeM, 00YCIOBICHHBIX pabOTON TEIUIOBBIX ABUraTelel 1
IPEIUIOKEHHE ITyTH UX PELICHHs. YKa3aHue IPaHuL IPUMEHHUMOCTH 3aKOHOB TEPMOINHAMHKH.
YMeHHe BECTH AUAJIOT, BEICIYIINBATH MHEHHE OIIIOHEHTA, Y4acTBOBATh B IUCKYCCHHU, OTKPBITO
BBIP)XaTh M OTCTAWBATh CBOIO TOUYKY 3PCHUSL.

VYkazaHue yuyeOHbIX AUCIMIUINH, TIPH U3YYCHUH KOTOPBIX UCIIOJIBL3YIOT YUeOHBIH MaTepHal
«OCHOBBI TEPMOJITHAMHUKH

Ceoticmea napos,
JlcudKocmelt,
meepovix mei

W3mepenue BIa)KHOCTH BO3TyXa.

Pacuer xonmuuecTBa TEIIOTHI, HECOOXOIUMOTO JIJIsl OCYIIECTBIICHUS IpOIIecca Mepexoa
BEILECTBA U3 OJJHOTO arperaTHOro COCTOSIHUS B APYTOE.

DKCcnepuMEeHTaIbHOE UCCIIEOBaHKE TEIUIOBLIX CBOIMCTB BelecTBa. [IpuBeieHne npumepon
KaMIIIPHBIX SBICHUN B OBITY, IPUPOJE, TEXHHUKE.

HccnenoBanne MeXaHUIECKUX CBOMCTB TBepABIX Tel. [IpumeHenne Gu3ndeckux NOHATHN U
3aKOHOB B y4eOHOM MaTepHaie Mpo(hecCHOHATBFHOTO XapaKkTepa.

Hcnonp3oBanue HTepHETA AT TOMCKA HH(OPMAIIAN O pa3paboTKax M MPUMEHEHHIX
COBPEMEHHBIX TBEPJBIX 1 aMOP(HBIX MAaTEPHAIOB

3. DJIEKTPOJIMHAMUKA

Onekmpocmamuk
a

Brrancrienue cuin B3anMoICHCTBUS TOYEUHBIX AJIEKTPUICCKHUX 3apsI0B.

Brruncrenne HanpsHKEHHOCTH 3JICKTPHUYECKOTO OIS OAHOTO M HECKOIBKIX TOYEUHBIX
AIEKTPUUYECKUX 3apsI0B. Brluuciienne noreHuuaia 31eKTpUYeCcKOro mossi OAHOTO U HECKOJIb-
KHMX TOYEUHBIX JIEKTPUUYECKUX 3apsaoB. M3MepeHue pa3HOCTH NOTEHIIHAIOB.

W3mepenue sHEPrUn JIEKTPUUYECKOTO MOJIS 3apsyKEHHOT0 KOHJEHCATopa.

Brruncnenue sHeprun JIEKTPUIECKOTO MOJIsl 3apsXKEHHOT0 KOHJEHCAaTopa.

Pa3paboTka rtaHa ¥ BO3MOXKHON CXEMBbI ICHCTBHI 3KCIIEPUMEHTAIBHOTO OMPEICIICHIS
9JEKTPOEMKOCTH KOHJEHCATOPA U AUAJIEKTPUUECKON MPOHUIIAEMOCTH BEILIECTBA.

[IpoBeeHne CPaBHUTEIFHOTO aHATN3A TPABUTAIIIOHHOTO M AJIEKTPOCTATHIECKOTO ITOJIeH

llocmosinnoiii
mox

H3mepenne MOITHOCTH 3NIeKTpudeckoro Toka. Mzmepenne 3/1C u BHYTpEeHHETO
COTIPOTHUBIICHUS HCTOYHHKA TOKA.

BrImotHeHNE pacyeToB CHIIBI TOKA M HATIPSDKCHNH Ha yYaCTKaxX JICKTPUUECKUX IETICH.
OOBsICHEHHE HA TIPUMEpE IEKTPHUIECKOH 1enu ¢ AByMs nctounukamu Toka (9J1C), B kakoM
CiTydae MCTOYHHK 3JICKTPUIECKOM YHEPTUH paboTaeT B peXKUME TeHepaTopa, a B KAKOM — B
pEeXUME TOTPEOUTEIIS.

OmnpezencHre TeMIIEpaTypbl HUTH HAKATUBaHUS. MI3MepeHHe JIEKTPUISCKOTo 3apsiaa
anekTpoHa. OOBACHEHHE TPUPOIBI AIEKTPHUCCKOIO TOKA B

MeTaJUIax, JIEKTPOJIUTAX, ra3axX, BaKyyMe U HOIYIPOBOIHUKAX [[pUMEHEHUE AIEKTPOIH3a B
TexHuke [IpoBeneHre CPaBHUTEIBHOTO aHAJI3a HECAMOCTOSATEIIFHOTO M CAMOCTOSTEIIEHOTO
ra30BbIX Pa3psaoB

CHATHE BONBTAaMIIEPHON XapaKTEPUCTHKH THOA.

[IpoBeneHne CpaBHATEIFHOTO aHAN3A TTOIYIPOBOIHUKOBBIX THOIOB U TPHOIOB.
Hcnonp3oBanue VHTEpHETA M1 TOMCKA WH(OPMALINHU O TIEPCIIEKTHBAX Pa3BUTHSA
MTOJTYTIPOBOTHUKOBOM TEXHUKH.

YcTaHOBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3eH

Macnummnvie
S16/IeHUS

I/ISMepCHI/Ie WHAYKIUW MarHuTHOT'O ITOJIA. Brraucnenne CHII, HCﬁCTByIOH.[PIX Ha MPOBOIHUK C
TOKOM B MAarHuTHOM II10JIC.

Brruucienue CHIJI, HeﬁCTByIOIHHX Ha 3J'I€KTpPI‘I€CKPIfI 3apsna, HBH)KymHﬁCﬂ B MarHuTHOM II10JIC.
HCCHCHOB&HI/IC SIBJICHUI SHCKTpOMaFHI/ITHOﬁ WHAYKIOWHU, CAMOUHAYKIIHHN.

Brruucienue OHCPIruv MarHuTHOIO IMOJIA.

OOBscHEHHE IMpUHIHUIIA ,HeﬁCTBPIﬂ QJICKTPOABUTATECIIA.
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OOBsICHCHHE TIPUHIIMIIA ICHCTBHS TeHEpaTOpa JICKTPUUCCKOTO TOKA U
AIIEKTPOU3MEPHUTENLHBIX PUOOpoB. OOBSICHEHHE MPUHIIAIIA JEHCTBHS Macc-criekTporpada,
yckopuTesnei 3apspkeHHbIX YacTuil. OObsCHEHHE POJIM MArHUTHOTO MOJISl 3eMITH B YKH3HU
paCTEeHU, )KUBOTHBIX, YEJOBEKA.

[TpuBeneHne MPUMEPOB NPAKTHYECKOTO NPUMEHEHHUS U3YUEHHBIX SIBJICHUI, 3aKOHOB,
puOOPOB, YCTPOUCTB.

[TpoBeneHUe CPAaBHUTEILHOTO aHAJ3a CBOMCTB 3JIEKTPOCTATHYECKOTO, MATHUTHOTO U
BUXPEBOTO JICKTPUYCCKHX TTOJICH.

OOBsICHCHHE HA ITPUMEPE MATHUTHBIX SBJICHUH, TOYeMY (PH3UKY MOXKHO pacCMaTPHBATh KaK
METaIUCIUIUIHHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
Konebanus

HccrenoBanue 3aBUCUMOCTH MIEPUOJIA KOJICOAHMI MATEMaTHUYECKOTO0 MAsITHUKA OT €r0 JUTHHBI,
MAacCChl ¥ aMIUTUTYIbI KoJicOaHuii. McecnenoBanue 3aBUCHMOCTH TIEPUO/Ia KOJIeOaHUl Tpy3a Ha
MPYKUHE OT €0 MAacChl U )KECTKOCTH MPYKUHBI. BeIuuciieHue nepuoia kojacOaHuit
MAaTEMaTHYCCKOTO MAsITHUKA [0 U3BECTHOMY 3HAYCHUIO €ro JUTMHBI. BhrnciieHue nepuoia
KoJIeOaHui Tpy3a Ha MPYKHUHE 110 M3BECTHBIM 3HAYCHHUSIM €0 MAacChl U )KECTKOCTH MPYKIHBI.
BrIpaboTKa HABBIKOB BOCIIPHHUMATH, aHAJIM3UPOBATH, IEPepadaThIBaTh U MPEIBIBISATH
HH(GOPMALINIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3a1a4aMH.

IIpuBeacHKUE IPUMEPOB aBTOKOJIC0ATEIBHBIX MEXaHHUCCKUX crucTeM. [IpoBeaenne
KiaccuuKanuu KoineOanui

Vupyeue 6onnut

W3mepenne IMHBI 3BYKOBOW BOJIHBI MO Pe3yIbTaTaM HAOIIOACHUH HHTep(EPEHIINN 3BYKOBBIX
BOJIH.

Habmonenue n o0bsicHeHHe sIBICHUI HHTEp(EPEHINH U TUPPAKIMNA MEXaHMYECKHUX BOJIH.
[TpencraBnenne obnacTell MPUMEHEHHs YIbTPa3ByKa U IMEPCIEKTHUBBI €r0 UCIIOIb30BaHMS B
Ppas3JIMuHbIX 00JIACTIX HAYKH, TEXHUKH, B MEAHLIMHE.

W3noxxeHne cyTn 9K0JIOrHYECKUX MPo0IIeM, CBSI3aHHBIX C BO3/ICHCTBUEM 3BYKOBBIX BOJH Ha
OpraHu3M YeloBeKa

DnekmpomacHum
Hble
Konebanus

HabnroeHue ociuuIorpaMM rapMOHHYECKUX KOJICOAHU CHIIBI TOKA B LICTIH.

W3mepenne 371eKTpoeMKOCTH KOHAeHcaTopa. Vi3MepeHne HHAYKTUBHOCTh KaTyIIKH.
HVccrenoBanue SBICHUSA SJEKTPUIECKOTO PE30HAHCA B TIOCIEIOBATEIEHON IICTIH.
[IpoBenenue aHAIOTUN MEXAY (PU3MUCCKIMH BEIHIHHAMH, XapaKTePU3YIOIINMHI
MEXaHHYECKYIO U JJIEKTPOMATrHUTHYIO KOJIeOaTeIHHBIC CHCTEMEI.

Pacuer 3HaueHM CHITBI TOKA W HANIPSDKEHHS HA 3JIEMEHTAX IeTH TIEPEMEHHOTO TOKA.
HccnenoBanue npuHIUIa NeHcTBUS TpaHchopmaropa. MccienqoBanue MpHHIIAIA ISHCTBHS
reHeparopa nepeMeHHoro Toka. Mcemnons3oBanue MHTEpHETA VT TOUCKA HH(DOpMAIUH O
COBPEMCHHBIX CIIOCO0AX Mepeau dJICKTPOIHCPTHH

DnekmpomazcHum
Hble
60JIHbL

Ocy1lecTBiaeHUe paauonepeaun u paguonpuema. McenegoBanrue CBOMCTB AIEKTPOMArHUTHBIX
BOJIH C [TOMOIIIbI0 MOOMIIBHOT'O TelIe(OHA.

Pa3BuTHE IECHHOCTHOTO OTHOIICHUS K M3y4aeMbIM Ha YPOKaX (PU3UKU OOBEKTAM U
OCBaMBacMbIM BUJIaM JIeATCIbHOCTH. OOBCHCHHUE PUHIIMITHAILHOTO PA3IIUYHs TIPUPOIBI
YIPYTUX ¥ AJIEKTPOMArHUTHBIX BOJIH. VI37I0)KCHHE CYTH SKOJIOTUYECKUX MTPOOIICM, CBA3aHHBIX C
AIIEKTPOMArHUTHBIMH KOJICOAHUSMH 1 BOJTHAMH.

OOBSCHEHHE POJIN STICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX NCCIICAOBAHISIX BeeneHHoi

5. OIITUKA

Ipupooa ceema

[IpumMeHeHne Ha MIPAKTHKE 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHS CBETA MIPU PEIICHUH 3a1a4.
OmnpeneneHne CIeKTPATbHBIX TPAHHUI] TYyBCTBUTEIBHOCTH YEJIOBEYECKOTO TI1a3a.

YMeHne cTpouTh H300pakeHus IPEIMETOB, TaBaeMbIe IMH3aMH. PacueT pacCTOSTHUS OT JTUH3HI
JI0 M300paKEHUS TIpeIMETA.

PacueT onTuueckoi Cuiibl TUH3BI.

W3mepenue GpOKyCHOTO pacCTOSIHUS JIMH3BIL.

VcnpiTanne Mozienieil MUKPOCKOIIA U TEJIeCKOa

Boanosuvie
ceotlicmea ceema

Habnronenue sineHust ”HTEpQEPEHIMH IICKTPOMArHUTHBIX BOJIH. HaOmnroneHue sBicHus
TU(PPAKIUU SJICKTPOMATHUTHBIX BOJIH. HaOuroicHre sIBIICHUS OJIIPU3aLuN
9JIEKTPOMATrHUTHBIX BOJH. MI3MepeHue [UIMHBI CBETOBOW BOJHBI TI0 PE3yJibTaTaM HaOJIkOICHHS
siBrieHust nHTepdepenimu. HaOmronenue seienus audpakiuuu ceera. HabnroaeHne sBieHus
TOJISIPU3AIINH U AUCTIepCUH cBeTa. [Tonck pa3nudnii 1 cXoAcTBa MEXKAY TUPPAKINOHHBIM U
JTUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre MPUMEPOB MOSIBIICHHS B IPUPOE U MCIIOIB30BAHHS B TEXHUKE SBICHINA
nHTEepdepeHINH, T PAKINAHN, TTOJSPH3AINAN U TUCTIEPCHU CBeTa. [lepeuncieHne MeToa0B
MTO3HAHUS, KOTOPBIE MCIIOIF30BAHBI TP N3YYCHUH YKa3aHHBIX SBICHUH

6.OCHOBBI CIIEITUATBHON TEOPHUH OTHOCHUTEIIHBHOCTH

OCHOBEBI

| O6bscHenne 3HaunMOCTH OmbITa Maiikenbcona-Mopiu
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crenuaabHON
TEOpun
OTHOCHUTEJILHOCTH

dopmynupoBaHKe MOCTYIATOB

O0bscHenne ¢ dexra 3ameTIeHUs BpeMEeHU

Pacuer sHepruu MoKosi, UMITyJIbCa, SJHEPIUU CBOOOTHOM YaCTHIIBI

BripaboTka HaBHIKOB BOCIIPUHUMATh, aHAIU3UPOBATD, TIepepadaThiBaTh U MPEAbSIBIATH
nH(OpMAIINIO B COOTBETCTBUH C MMOCTABICHHBIMH 331a4aMH

7. 3JIEMEHTBI KBAHTOBOW ®U3UKU

Keanmosas
onmuka

HaGmonats dpotosnekrpudeckuii 3G dext. O0bsAcHATH 3akoHBI CTOIETOBA U IaBJICHUE CBETA Ha
OCHOBE KBAHTOBBIX MIPECTABICHU.

PacueT MakcUMaITbHOW KUHETHYECKOH SHEPTUN DIIEKTPOHOB MPH (POTOIIEKTPHIESCKOM
addexre.

OmnpenencHre padOThI BBIX0/Ia 3JICKTPOHA 10 rpaduKy 3aBUCUMOCTH MaKCHMAJIbHOM
KHHETHYCCKOW SHEPTUU (POTOIICKTPOHOB OT YaCTOTHI CBeTa. M3MepeHue paboThl BBIXOa
JICKTPOHA.

[epeuncienre MPUOOPOB YCTAHOBKH, B KOTOPBIX IPUMCHSETCS 0€3- HHEPLIUOHHOCTh
¢doroaddekra.

OOBsICHEHHE KOPITYCKYJSIPHO-BOJTHOBOTO Ayaiu3Ma CBOMCTB (poToHOB. OOBsICHEHUE POJTH
KBaHTOBOH OINTHUKU B PA3BUTHU COBPEMEHHON (DU3HKHU

Duszuxa amoma

HaGmroienne TMHeHIaThIX CIIEKTPOB.

PacyeT 4acToThI M JUIMHBI BOJTHBI HCITYCKAEMOT'O CBETA TPH MIEPEX0JIe aTOMa BOJIOPOa U3
OJIHOTO CTAIIMOHAPHOTO COCTOSIHUS B ipyroe. OObICHEHNE TPOUCXOKIECHUS JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOIa U PA3JINIUs JIMHEHTATHIX CIIEKTPOB Pa3IMIHbIX Ta30B. MccnenoBanne
JIMHENYaTOro CIEeKTpa.

Brruncnenue nauHbl BOJIHBI 1e Bpoiiiist 4yacTuibl ¢ U3BECTHBIM 3HAYEHUEM UMITYJIbCca
HccnenoBanue npuHIKITa pabOThI JTFOMUHECIIEHTHOH Jlamibl. HabmroneHue u 00bsiICHEHUE
NpUHIMIA AeicTBUs azepa. [IpuBegeHre npuMepoB UCTIOIb30BaHUS Jla3epa B COBPEMEHHOM
HayKe U TeXHHKE.

Vcnonp3oBanue MHTepHETA 115t MOMCKA MHGOPMAIIMK O ICPCICKTHBAX MPUMEHEHHUSI Jla3epa

Duzuxa
amomMHo20 0pa

Habnronenue TpekoB anbda-gacTuil B kKamepe Bunibcona. PerucrpupoBanue saepHbIX
M3JIy4EHUH C TIOMOIIbIO cueTunka [ eiirepa.

Pacuer sHEprum cBA3M aTOMHBIX SICP.

OmnpeneneHne 3apsiia ¥ MaCCOBOTO YHCIa aTOMHOTO S/Ipa, BO3HUKAIOIIETO B PE3yIbTaTe
pPanTMoaKTUBHOTO pacmasa.

Brruncrnenue sHEprun, 0CBOOOKAAIOICHCS TIPU PaANOAKTHBHOM pacIajie.

OmnpeneneHne IPOIyKTOB SACPHOIN PEaKITHH.

Beruunciienue sHepruu, 0CBOOOKAOIICHCS TIPH SIIEPHBIX peakiusix. [lonnManue
MPEUMYIIECTB U HEJOCTATKOB UCIIOJIb30BAHMS ATOMHON YHEPTUN U MOHU3UPYIOIIUX U3TYUCHUN
B MIPOMBIIIJICHHOCTH, MEHUIIUHE.

W3noxeHne CyTH SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C OMOJIOTHYCCKUM JICHCTBUEM
PAJIMOAKTUBHBIX H3ITy4CHH.

[IpencraBneHue 0 XapakTepe YSThIPEX TUIOB (PYHIAMEHTAIBHBIX B3aUMOICHCTBHIA
JJIEMEHTAPHBIX YaCTHII B BUAE TaOIHIIBI

[IpoBenenue kmaccupUKAINU JIEMEHTAPHBIX YaCTHUI] TT0 UX (PU3MUECKUM XapaKTePHUCTHKAM
(Macce, 3apsiy, Bp€MEHH KHU3HU, CIIMHY H T.11.).

[TonnmaHwe IEHHOCTEH HayYHOTO MO3HAHUS MHUpPa HE BOOOIIIE IS YEIOBEUECTBA B IIEJIOM, a
JUTA KaXXI0TO 00yJaloIIerocs JINYHO, IEHHOCTEH OBJIaICHIUSI METOJOM HaY9IHOTO MTO3HAHUS JIIIS
JIOCTH)KEHUS ycIiexa B TF0OOM BHJIC MPAKTHYCCKON JCATCIbHOCTH

8. DBOJIIOLMS BCEJIEHHOIA

Cmpoenue u
paszeumue
Bcenennou

HaGmmonenue 3a 3Be3aamu, JIyHOH 1 TuTaHeTaMu B Tesleckon. HabmroieHrne CoTHEYHBIX MATEH C
MTOMOIIIBIO TEJIECKOIA M COTHEYHOT0 dKpaHa.

Hcnonp3oBanue HTepHETA AT TIOMCKA H300pakeHUI KOCMUYECKUX 00BEKTOB M HH(POPMAIHN
00 nx ocobenHocTax OOcykIeHrne BO3MOXKHBIX CIieHapueB dBomonyn Beenennoii. Hc-
noJib30BaHue MIHTepHeTa /ISl TOMCKa COBPEMEHHON MH(POPMAITUHN O Pa3BUTHH BcelleHHOM.
Onenka nHGOPMAIINH C TIO3HUIIMH €€ CBOWCTB: IOCTOBEPHOCTH, 0ObEKTHBHOCTH, ITOJTHOTHI,
AKTyaJIbHOCTH U T. JI.

Deonmoyusi 36e30.
Tunomesa
NPOUCXOHCOEHUSL
Conneunoii
cucmemvi

Brruncienue sHeprun, 0CBOOOKAAIOIIEHCS TIPH TEPMOSACPHBIX PEAKIHSX.
dopmynupoBka npoOIIeM TepMOsACPHON SHEPTETHKH.

OOBbsiCHEHHE BIMSIHUS COJTHEYHOM aKTMBHOCTH Ha 3emunto. [IoHMMaHue posi KOCMUYECKUX
HCCIIeI0OBAaHUM, X HAYYHOTO U SKOHOMUYECKOTO 3HAYCHHUS.

OO0cyx/IeHHEe COBPEMEHHBIX TUIOTE3 0 NponucxoxkaeHurn COoHEeYHOH CHCTEMBI
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3. YCJIOBUS PEAJIM3AIIMY YUYEBHOM JJUCHUTLJIUHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanuzanus yyeOHOW AMCHUIUIUHBI TpeOyeT Hamuuus ydyeOHOro kabuHera u nabopaTopuu
bu3UKH.
O6opynoBanue yaeOHOT0 KabUHETA!
- IOCa/I0YHbIE MECTA MO KOJINYECTBY 00 yUaIOLIUXCS;
- pabouee MecTO IpernoiaBaTes;
- 10CKa;
- mKad/cTemuax Uit XpaHeHus yueOHO—HArJIsIIHOr0 MaTepHrana;
- TUIAKaThl:
@u3nyecKue MOCTOSHHBIE
Mexnynapoanas cuctema equHuIl uamepenus (CI)
[Tepuonnueckas cucrema xumMuueckux 3neMeHToB J.M1.Menneneesa;
- obecrieueHHOCTh KaOMHeTa 3JIEKTPUUECKUM paclpeeTUTEIbHBIM IIUTOM U OCHAILIEHUE
YUEHUYECKUX CTOJIOB PO3ETKAMHU IIEPEMEHHOT0 TOKa 42 B.
TexHuueckue cpeacTBa 00ydeHUs:
- KOMITBIOTEp C JIUIICH3HOHHBIM MPOTPAaMMHBIM O0€CleYeHUEeM, MYJIbTUMEIUNHHBIA TPOEKTOP,
9KpaH/MHTEPAaKTUBHASI TOCKA.
Ob6opynoBanue 1a00paTopuu:
ABOMETp IIKOJIbHBIM,
Asrotpanchopmatop KAT
AmniepMeTp MOCTOSSHHOTO TOKa
barapes konneHcaropHas
barapes conHeuHas
bunokib
bunpuzma
BenTusTop HaCTOJIBHBIN
BHUTOK B MarHUTHOM M0OJI€ 3€MJIU
Bo3aymHoe orauso
BonHoBas MammHa Ha OJICTaBKe
BonbT™MeTp OCTOSHHOIO TOKA
Bpamaroniee 3epkaino
Boeinpsimurens BAK-12
I'eneparop 3BykoBOMU
I'enepatop JIT
I'urpomerp BostocsiHOM
['na3 yenoBeka (MOEIb)
JudpakuuonHas pemerka
Hyroas nammna
3aKMMbl BUHTOBBIE
Ncrounnk nutanusa UOIIIT
Karonnas TpyOka ¢ sxpaHom
Karymika 1y1s1 ;eMOHCTpaluy KpyroBOro ToKa
Karymka Pymkopda
KommyTaTop 2-X KaHAJIbHBII
KonpneHncarop nepeMeHHOro EMKOCTH
Jlamnia TrOMUHECIIEHTHAs Ha IIUTKE
JInH3b1
JlrokemeTtp
MarHuTHBII ycKaTellb
MasITHUK 3JIEKTPOCTATUYECKU I
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Metponom

Muxkpometp

Muxkpodon Tenedon

Muinmuamnepmerp

Mopnens nBUTaTeNs BHYTPEHHETO CTOPAHHUS
Mojenb MONEKYISIPHOTO CTPOSHUSI MarHuTa
Habop rups u3 4-x mryk

Ha6op o uaTepdepeHu u nudpaximu
Ha6op no nonspuzanuun

Hab6op mo ¢roopecueHmm

Hab6op no dhocdopecnenimm

Haknonnas npusmMa ¢ 0TBECOM

Hacoc KomoBckoro

HacronbHas namna

Onrtuueckas ckambst ®OC-115

Ocgerurens OTII

Ocuusutorpad

[Tnurta snexkTpuyeckas MKOJIbHas
[Ipeo6pazoBarens mocrostHHOTO ToKa [1T1T-1
[Ipecc nms mpoOok

[Tpubop [-gacTun

[TpuGop BumOB AehopmMarriu

[Tpubop mist IeMOHCTpAIK PACIIUPEHUS BOJIBI
[Tpubop 11 U3MEepeHus: TEPMUYECKOTO COMPOTUBICHUS
MIPOBOTHUKOB

[Tpubop 11 onpeaenenus AEKTPONPOBOIUMOCTH
[Tpubop obTekanus Ten

[TpuGop onpeneneHus JIMHBI CBETOBOI BOJIHBI
[Tpusma qucnepcronHas npubop HouHoro BuaeHus O13
[Ipu3ma npsamoro 3peHus

Paguomerp Kpykca

Pakera nemMoHCTpalimoHHas

Peocrar noy13yHKOBBIH

Peocrar peryaxnoi

Peoxopa ¢ kirouom

Cexynaomep DJICCJL

Criextpockorn 2-X TpyOHBIi

Cnupanbs COnpoTUBICHUN

CrabunmuszaTop HanpsHKEHUs

CTaHOK HOKOBOYHBIN

Cueruuk ['eiirepa

CdeTunK CEeKyHAOMED

Tapenka BakyymHas

Tenexxka MagonoaBUKHAS

TermoBoe pene

TepMoMeTp 1EMOHCTPALIMOHHBIN

TepMoMeTp Ha TPAH3UCTOPAX

Tepmonapa

TepmocTonbuk

Tpancdopmarop Ha maHen

TpyOka s feMOHCTpaIMy KaTOIHOTO MyYKa
TpyOka ¢ AByMs 3IEKTpOIaMu

20



TpyOxka ¢ MenbHULIEH

TpyOka ¢ Tepmonapoit

TpyOka cueTunk MC-6

TypOuna mapoBast

YHUBepcallbHBINA AEMOHCTPALMOHHBINH Tpubop MonTemns
doTtomeTp

dotoperne Ha IUTKE

[lenTpoOexkHas MamnHa

[IITaHreHUUpKYIb

DKpaH

DNEeKTpOABUTATENb C IPUCTABKOM € MPUHAJIEKHOCTSIMU
DIIeKTPOMAarHuT pa300PHBIA

OnexrpomoTop bpayna

DJIEKTPOMOTOP IIKOJIbHBIN

DJeKTpOHHOITyYeBast TpyOKa

DJIEKTPOCKOII

Ha6op no snexktpuuecTBy

Ha6op mo maraetusmy

21



3.2. Y4eOHO-MEeTOAMYEeCcKoe N MHopMaLmMoHHOe obecneveHne ANCUMNINHDI
a) OCHOBHas fiMTeparypa:

No
n/n
1

MCTOYHUK

Omutpresa B. @. dusvka gng npodeccuini 1 cneumanbHOCTEN TEXHUYECKOro Npodinns
[TekcT] :yueb, ana cTyd. yupexmaeHuii cped. npod. obpasosaHms. — 5-e uag., crep. / B.
®. AmuTtpuresa. - Mocksa : ML, "Akagemma”, 2018. — 448 c. ISBN 978-5-4468-6570-
3(pata obpateHns: 18.05.2021)

lopnay, B. B. ®u3smka : yyebHoe nocobue ons cpegHero npogeccMoHaIbHoro
o6pasosaHusa / B. B. Nopnay. — 2-e u3g., ucnp. v gon. — Mocksa : M3aaTenscTeo
FOpaiit, 2021. — 215 c. — (IMpodpeccroHanbHoe obpasosaHne). — ISBN 978-5-534-
09366-7. — TeKCT : 3NneKTPOHHbIN // OBC KOpant [canT]. — URL.:
https://urait.ru/bcode/472638 (pata obpalleHns: 13.05.2021).

6) AONONHWUTENbHAS NUTepaTypa:

No
n/n
1

VCTOYHUK

Bacunbes, A. A. ®u3nka : yuebHoe nocobume ansa cpeaHero npoheccnoHanbHOro
obpasosaHusa / A. A. Bacunbes, B. E. degopos, /1. [, XpamoB. — 2-e 134., Ucnp. 1 gon.
— Mocksa : N3patenscto HOpaiT, 2021. — 211 ¢. — (MpodeccmoHansHoe
o6pasoBaHue). — ISBN 978-5-534-05702-7. — TeKCT : 3NeKTPOHHbI // S6C HOpaiT
[cairT]. — URL.: https://urait.ru/bcode/472106 (pata obpaiieHus: 13.05.2021).
KpaBueHko, H. FO. ®u3uka : y4ebHMK 1 NPaKTUKYM 415 CpefHero npogeccroHaibHOro
o6pasosaHusa / H. 10. KpaBueHKo. — MockBa : M3gaTtensctBo HOpaiit, 2021. — 300 ¢. —
(MpoweccnoHansHoe obpasosaHne). — ISBN978-5-534-01418-1. — TekcT :
3NeKTPOHHBIN // OBC KOpaiT [cainT]. — URL.: https://urait.ru/bcode/470671 (nata
ob6palueHus: 05.05.2021).

Ai3eHLOoH, A. E. ®ur3mKa : y4ebHUK 1 NPaKTUKYM A1t CpefHero npojeccMoHaibHOro
o6pasoBaHusa / A. E. Ain3eHLIOH. — Mocksa : N3aatensctBo HOpaitT, 2021. — 335 ¢. —
(MpodheccnoHanbHoe obpasoBaHne). — ISBN 978-5-534-00795-4. — TekKcT :
3NEeKTPOHHBIN // ABC HOpainT [caitT]. — URL.: https://urait.ru/bcodc/470950 (gata
ob6palueHus: 13.05.2021).

B)NePUOANYECKIME U3[AHUS

No
n/n
1

MCTOUHUK

BECTHVK BOPOHEXXCKOI'O NOCYAAPCTBEHHOI O YHVBEPCUTETA. CEPUA :
P/BKA. MATEMATWVIKA : HayuHbI YXypHan / yupeauTens : BOpoHeXCKuii
roCyapCTBEHHbIN YHUBEPCUTET. - BopoHex : 2000 — — Yucno Bbinyckos B rog; 4. - ISSN
neyatHol Bepcun: 1609-0705. - TekcT : anekTpoHHbIA // IBC elibrary [caitT]. — URL :
https://elibrary.ru (gata obpatLeHms: 06.05.2021)

EcTecTBeHHbIE VI TEXHUYECKME HAYKM : Hayd. XXypHan / . ped. A A XaBkuH. - Mocksa : OO0
"W3patensctBo "CryTHUK+", 2002 — — Bbixogut 12 pa3 B rof. - I1SBN nevatHoli Bepcin 1684
- 2626. - TeKCT : HeMoCPeACTBEHHBII.

r) UH( FOPMaLMOHHbIE 3N1EKTPOHHO-06Pa30BaTe IbHbIE PECYPCHI:

No
n/n
1

2
3
4

MCTOUHUK

AneKTpoHHas 6nbnmoTeuHas cuctema «bubnmoTex. N3patenbctBo KAY»
https://mgri-rggru.bibliotech.ru

ANeKTPOHHO-6MBNMOTEYHAs cucTema «|/|3€aTeanTBo NaHb»/ Konn. VHxeHepHo-
TexHu4yeckne Hayku (TromI'Y) www.e.lanbook.com

ANeKTPOHHO-6MbNMoTeYHas cuctema «elibrary» / MNMpaBoo6nagatens: O6LLECTBO C
OrpaHMYeHHON OTBETCTBEHHOCTLIO «PYH3B» (RU)

DNeKTPOHHO-6MbMoTeYHas cuctema «9bC KOPANT» / https://urait.ru/

COMMTIPU
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https://urait.ru/bcode/472638
https://urait.ru/bcode/472106
https://urait.ru/bcode/470671
https://urait.ru/bcodc/470950
https://elibrary.ru
https://mgri-rggru.bibliotech.ru
http://www.e.lanbook.com
https://urait.ru/

4. KOHTPO/Ib 11 OLIEHKA PE3Y/IbTATOB OCBOEHWA YYEBHOW

AVICUMMHBI

KoHTposb

M OUEHKa pe3ynbTaTOB OCBOEHUS Y4YeOGHOW  AMCLMMNINHBI

OCYLLIECTBNSETCS

npenojasaresieM B MpoLecce MNPOBEAEHUA MPaKTUYECKUX 3aHATUMIA U NabopaTopHbIX pPaborT,
TECTUPOBaHUA, a TaKXXe BbIMOMHEHNA 0OYyYarOLWMMUCH UHAMBUAYASbHBIX 33AaHuiA, MPOEKTOB,

nccneaoBaHuii.

Pe3ynbTarbl 00yueHs

o JIMYHOCTHbIE:

UyBCTBO FOPLOCTU U YBXEHUS K UCTOPUN
W [JOCTVDKEHWAM OTEYECTBEHHOW (IM3MUECKOM
HayKu; (M3MYeCKI rpaMoTHOE MOBEAEHVIE B
NPOgECCHMOHA/LHON AEATENBHOCTI U ObITY MpK
06paLLeH1 ¢ Nprbopamy 1 YCTPOCTBaMU;

FOTOBHOCTb K MPOLO/HKEHNIO 06pa30BaHuS
V1 NOBbILLEHVS KB/TA(MKALWN B 130PaHHOM
MPOECCUOHANBHOM AEATENbHOCTY U 0GbEKTUBHOE
0CO3HaHVie POnn (3NYECKNX KOMMETEHLMIA B
aToMm;

YMeHME MCrosb30BaTb JOCTVKEHNS
COBPEMEHHOM (IM3NYECKOIN HAYKY U (IN3NHECKIMX
TEXHO/IOMVI [191 MOBbILLIEHNS COBCTBEHHOTO
VIHTE/NIEKTYa/IbHOTO PasBUTUS B BbIOPaHHOM
NPOgECCMOHASTLHON AEATENBHOCTU;

YMeHWe CaMOCTOATE/IbHO A00bIBaTL HOBbIE
ONA cebst (PU3MYECKIME 3HAHWS, UCTIONb3YA )14
3TOr0 AOCTYMHbIE UCTOYHMKM MH(opMaLmK;

YMeHMe BbICTpavBaTb KOHCTPYKTVBHbIE
B3aVIMOOTHOLLIEHUS B KOMaHZE M0 PeLLeHNIo
00LLVIX 3afaY;

YMeHVe  ynpaBfisTb  CBOEW  MO3HaBaTe/lbHOM
[EATeNbHOCTBIO, MPOBOAUTL CAMOOLIEHKY YPOBHS
COBCTBEHHOIO VHTE/IEKTYa/IbHOr0 PasBUTUS;

i MeTanpegMmeTHble:

1CNO/b30BaHMe Pa3INyHbIX BULOB
no3HaBaTe/lbHOW LeATeIbHOCTU /1 peLleHnst
(h3nyeckmx 3agad, NPUMeHeHNEe OCHOBHbIX
METOZOB NO3HaHUA (HabNLeHMsA, onncaHus,
M3MepeHust, IKCNeprMeHTa) 418 U3yYeHus
pas/IMYHbIX CTOPOH OKPY>KatoLLel
[eACTBUTENIbHOCTW;

. 1CNO/Ib30BaHNE OCHOBHbIX
WHTENNEKTYa/IbHbIX OMepaLmii: NOCTaHOBKM
3afiaun, hopMynMpoBaHNA r1noTes, aHaamsa un
CUHTEe3a, CpaBHeHUs, 0006LLEeHNS, CUCTe-
MaTun3auunn, BbISBIEHNS NPUUUHHO-
CNefCTBEHHbIX CBA3€el, MOMCKa aHaorosB,
(hopMyNMpoBaHMS BbIBOAOB A/18 U3YUYeHUs
Pas/IMYHbIX CTOPOH (PU3NYECKMX 0OBEKTOB,
SBMIEHNIA 1 NPOLLECCOB, C KOTOPbIMU
BO3HWKaeT He0OXOAMMOCTb CTa/IKMBATLCA B
NpoeccoHaIbHON cepe;

. YMeHVe reHepupoBaTh Uaeu 1

dOopMbI 1 METObI KOHTPOSIA U OLIEHKN
pe3y/bTaToB 0OyHeHIA

SK3aMeH.

TecTrpoBaHVe.

JKCrepTHas OLEHKa JOK/TaZI0B U 3alLyThI
peepaTos.

YCTHbIA 1 NMUCbMEHHBIA OMpoC.

JKCrepTHas OLEHKA BbINO/THEHMA
CaMOCTOSATE/TbHOM PaboTbl.

BbINosHeHve 1 3aLpTa labopaTopHbIX padorT.
JKCMNepTHas OLIEHKAa BbIMOHEHWS MPAKTUYECKON
paboTbl.

JK3aMeH.

TecTypoBaHye.

JKCnepTHast OLIEHKA A0KaA0B W 3aLLyThI
pedieparos.

YCTHbIA 1 MACbMEHHBIIA ONpocC.

JKCrepTHast OLIEHKA BbIMOIHEHUA
CaMOCTOSITE/bHOI PaboTb.

BbInonHeHWe v 3alpmTa 1labopaTopHbIX pador.
JKcnepTHas OLIEHKA BbIMOMHEHWS MPaKTUYECKON
paboTbl.
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Pa3paboTumK;

COd MI'PU
(mecTo paboThbl)

SKCNepThI.

CO® MIrPA
(mecTo paboThbl)

COD HNY «benllyY»
(mecTo paboTbl)

Mpenopaeatenb
(3aHMMaeMas [JOMKHOCTb)

lNpenogasatens, KaHAUAAT

(PM3MKO-MaTeMaTNYECKNX
HayK, AOLEeHT

(3aHMMaemas [1O/MKHOCTD)

[OLeHT
(KaHaMAaT Prsnko
MaTemMaTn4yecKmx Hayk)
(3aHMMaeMas LOHKHOCTD)

(MHUUMaNbI, ammns)

A.B.KpnBoueHKo
(MHUUManel, amnnng)

"oppaeesa H.O.
(MHMLMansl, hamunnng)
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JKCnepTHOE 3aKNYeHne
Ha pabo4yto nporpammy y4e6HOM ANCUUMNINHBI
«PU3nKa»
Mo cneumasbHOCTH
21.02.02. BypeHune HepTAHbIX 1 ra30BbIX CKBaXKMH

Pa3paboTumk paboyeir nporpammbl: [MaBpunoBa BukTopus KaszbekoBHa,
npernogasatenb  (m3mMkn  «CTapoOCKOMbCKOrO  mivana  Poccuinckoro
rocyflapCTBEHHOro  reonoropasBefO4MHOr0  yHumBepcuteta  UMeHun  Cepro
OpmxoHuknaze» (COD MIPW).

Paboyasd nporpamMma YeTKO CTPYKTypupoBaHa M COCTOMT U3: Macroprta
paboyeit nporpaMmbl y4ebHON AUCUMMNHDI; CTPYKTYPbl U COfepXXaHus y4ebHoi
AVCUMNNNHBI; YCNOBWIA peann3auumn y4ebHON AUCUMNIVHDBI, KOHTPONS WU OLEHKU
pe3ynibTaToB OCBOEHMS YH4EOHOW ANCUMNIIVHBI.

Paboyasd nporpamMma COCTaB/ieHa Ha OCHOBE TMPUMEPHOW MpOrpamMmbl
006LLe06pa3oBaTe/IbHON Y4eObHON ANCUUNINHBI «PU3NKa» 15 NPOMECCUOHaNIbHBLIX
obpasoBaTe/ibHbIX OpraHu3auuii, pPekoMeHoBaHHbIX @AY «PUPO» ans
peanm3almm 0CHOBHOW NpogeccnoHanbHON obpasosaTtenibHOM nporpammbl CIMO Ha
6ase OCHOBHOro 00ulero 06pa3oBaHUA C MNOMYYEeHVWEM CpPedHero 06Lero
obpasoBaHus (Mpotokon Ne3 ot 21 wond 2015 r. PernctpauyoHHbIn HoMep
peueH3nn 386 ot 23 mtona 2015 r.), ¢ yyeToM pekomeHaaumin ®rAy «dPO» no
opraHvsauMn nosiyvyeHns cpegHero obulero obpasoBaHWs B npefenax OCBOEHUS
obpasoBaTefibHbIX  MpOrpamMM  CpeAHero  npoMeccuoHasIbHOr0  06pa30BaHS
(npotokon Ne3 ot 25.05.2017 r.).

®opmbl 1 METOAbI KOHTPONS 0TOOPaHbl ONTUMA/IBHO C YYETOM CreLUguKm
OOCTVKEHUS  CTY[EHTaMM  JINYHOCTHBIX, MPeAMETHbIX W MeTanpeaMeTHbIX
pe3ynbTaToB.

[MepeyeHb yUYebHbIX U3[aHUIA COAEPXKMT AOCTATOYHOE KOMIMYECTBO YUeOHbIX
n3naHnin n VIHTepHeT-pecypcoB

[aHHas paboyas nporpamMma MOXET OblTb pPeKOMeHAOBaHa [is
NpyMeHeHss B Yy4ebHOM npouecce Mo cneumansHocT 21.02.02. BypeHue
He(ITAHBIX M ra3oBbIX CKBAXMH.

JKCMepT:
KpuBoueHko A.B.

(®10.)

CO® MI'PU

(mecTo pa6oTbi\

KaHAMAAT (U3NKO-MaTeMATUUYECKMX HayK

(3aﬂmmaemaﬂ BO/MKHOCTb, Y4eHad CTeneHb, Kon

Mr1



JKCnepTHOe 3aK/YeHne
Ha paboyyto nporpammy yy4ebHOM AMCLMUNINHBI
«PU3nKa»
Mo creynabHOCTK
21.02.02. bypeHune HepTAHbIX 1 ra30BbIX CKBAXKMH

Pa3paboTumk paboyeir nporpammbl: aBpunoBa BukTtopus KasbekoBHa,
npernogasatens  wm3nkn  «CTapooCKOMbCKOro  (uimana  Poccuitckoro
rocyfjapCTBEHHOr0  reosoropasBefoMHOr0  yHmBepcuteta  umMeHn  Cepro
OpmkoHnkmaze» (COD MIPW).

Paboyas nporpamma YeTKO CTPYKTypupoBaHa W COCTOUT U3: MacropTa
paboyeld NporpaMmbl y4e6HON AUCUMMINHBI, CTPYKTYPbI U COAepXKaHus y4ebHoi
ANCLUMNIVHBI, YCNOBUIA peann3aumm yY4eOHON AUCUMMIVHBI, KOHTPONSA W OLEHKU
pe3ynbTaToB OCBOEHWS YYEOHOW ANCLMNIIVHBI.

Paboyasd nporpamMma COCTaB/ieHa Ha OCHOBE MPUMEPHO MNPOrpaMmbl
06L1eobpa3oBaTe/ibHON yUebHOM ANCUMNINHBI «PU3MKa» A1 NPOPECCUOHANTbHBIX
obpasoBaTe/fibHbIX OpraHu3aumin, pPekoMeHAoBaHHbIX PrAY «dUPO» and
peasmM3alMnm OCHOBHOM NpPOdecCHoHanbHON 06pa3oBaTte/ibHoM nporpamMmel CrO
Ha 6ase OCHOBHOro 06Lero o6pa3oBaHUA C MOMyYeHNeM CpeaHero oo6LLero
obpasoBaHus (Mpotokon Ne3 ot 21 wond 2015 1. PernctpayMoHHbI HOMep
peueH3nn 386 ot 23 mtond 2015 r.), ¢ yyeToM pekomeHpaumin ®rAY «dUPO» no
opraHusauumn nonyyveHUs cpegHero obulero obpasoBaHWA B npeaenax OCBOEHUS
obpasoBaTe/ibHbIX  MPOrpaMM  CpedHero  npog)ecCMoHasIbHOro  0bpasoBaHUA
(npotokon Ne3 ot 25.05.2017 r.).

®opmbl M MeTOAblI KOHTPONA 0TOGPaHbl ONTUMa/IbHO C YYETOM CreLngnKm
OOCTVKEHUA  CTYLEeHTaMU  JINYHOCTHbIX, TMNPEAMETHbIX W MeTanpeaMeTHbIX
pe3y/nbTaToB.

[MepeyeHb YUYeOHbIX M34aHWIA COAEPXKMUT AOCTATOUYHOE KOMMYECTBO YUeOHbIX
U30aHUiA N NHTepHeT-pecypcoB

[daHHaa paboyasd nporpamMma MOXeT OblTb PeKOMeHAOoBaHa A/
NPYMeHeHNs B Y4yeOHOM npouecce Mo cneuuanbHocT 21.02.02. BypeHue
He(ITAHbIX N ra30BbIX CKBaXKWH.

JKCnepT:
Moppaeesa 11.0.

(®10.)

COdD HNY «benl"Y»

(mecTO

[OLEHT, KaHAMAAT HU3MKO-MaTeEMATUUYECKMX Ha

(3aHMMaemas JOMKHOCTb, Y4eHast CTereHb, 38aHue)

MM

Ha4vanbHuK
oTAena Kagpos
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