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PaGouas nmporpamma yuebHOH mucuumiuebl «OU3UKA» paspaborana Ha ocHoBe DI'OC
cpeaHero obuero obpazoBaHusi (yTB. mnpukazoM MuHHMcTepcTBa 00pa3oBaHus W Hayku P® ot
17.052012 r. Ne 413 B pen. or 29.06.2017 r) u Ha ocHOBE MPUMEPHOM IIPOrpPaMMBI
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npodeccuonansHoro obpazopanusi GIAY «OUPO» u pexoMenmoBaunoi mns peanusamuu IITTICC3
CIIO na ©ase ocHoBHOro obuiero oOpa3oBaHUsl C IOJNyYeHHEM CpeiHero obiero obpazoBaHus,
nportokost Ne 3 ot 21.07.2015 r. (yrounenus:: nporoxon Ne 3 ot 25.05.2017 u HMIT ot 11 oxrsbps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom IIOOII cpennero obuiero o6pa3oBanus, 0A00pEHHOM
pewennem O®YMO no obmemy obpaszoBanuio (nporokoi ot 28 wuions 2016 r. Ne 2/16-3) no
cnenransHoctu CI10

09.02.03 «IIporpaMMupoBaHHEe B KOMILIOTEPHLIX CHCTEMAX)

Kadenpa-paspabotunk: KoseDk MHHOBAIMOHHBIX TEXHOJOTMH ¥ npeAnpuauMarenscrea Bal'y.
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1. MIACHOPT PABOYEM ITPOI'PAMMbI YYEBHOMN AU CUUIIIAHBI

1.1. O6nactn mpumenenust padodeil mporpaMmbl
Pabouas nporpamma o61mieobpasoBaresibHoi yueGHOM pucuurmunl «Ousuka» npeaHasHayeHa
AN n3yveHus (U3MKH B INpPOQecCHOHANBHBIX 0Opa3oBaTelIbHBIX OpraHM3alKaX, DPEaTu3yIOIHX
oOpazoBarelibHYyIO IIPOrpaMMy CpeliHero obuiero o6pasoBanus B mpenenax ocsoenus IIICC3 CITO
Ha 0ase OCHOBHOrO 0011ero 06pa3oBaHus IO CHEHAIBHOCTH Texuuyeckoro npogmas CI10

09.02.03 «IIporpammupoBanye B KOMILIOTEPHBLIX CHCTEMAX)

1.2. MecTo yuebnoii nucuummnet B crpykrype HIICC3
Yuebnas pucuurminHa «®Pusukay  sgBiIgeTcst  yUeOHBIM  IIpeaMeToM  0fsg3aTeNbHOMN
npeaMeTHol obnactu «lierectiennbie naykuy O@IOC cpennero obuero o6pazoBaHusl.

1.3. Henm m 3apaum y4ueOHOH AMCUMILVIMHBI — TPeGOBAHUA K Pe3ybTATAM OCBOEHHS
y4eOHOMH AU CUMIJIMHbL:

Conepxanue mporpammMbl «QU3KKay HAPABIEHO HA JOCTHIKEHUE CIIEAYIOIIUX HeaeH:
® OCBOCHHME 3HaHUM O (QyHIAMEHTAJIBHBIX (PU3UUECKUX 3aKOHAX M IPUHLMIAX, JIEXKAIMX B OCHOBE
COBPEMCHHOH (hu3MyecKol KapTHHBI MUpa;, HauGoyee BaKHLIX OTKPBLITHSIX B OOIACTH (PU3HUKH,
OKa3aBUIMX OIPEHCNAIOICE BIUAHUE HA DPa3BUTHE TEXHHKH M TEXHOJIOTHH, METOJaX HAy4HOIro
[IO3HaHUS! TPUPOJIBI;
® OBJAJICHUE YMCHHUSAMH IPOBOJUTH HAONIONCHMS, IJIAHHPOBATh M BBIIOJHATE 3KCIEPHUMEHTEL,
BBIABUIaTh THUIIOTE3bI M CTPOUTH MOJENHM, NPHUMEHSTHh IOJNYYCHHBIC 3HAHUSA 110 (U3UKE IS
00bsICHEHUs] pasHOOOPasHBIX (GU3MYECKUX SABJICHUH W CBOWCTB BEIIECTB; NIPAKTHYECKH MCIIOIb30BAThH
(usryeckne 3HaHKSA; OLIEHHBATE JOCTOBEPHOCTD €CTECTBEHHO-HAYYHOM HH(POPMAIHK;
® pa3sBUTUC [103HABATEJIBHBIX WHTEPECOB, HHTE/UIEKTYATbHBIX H TBOPYECKHX CIOCOOHOCTEH B
rnpouecce NpuoOpeTeHns 3HaHMH M yMEHHMIl 110 (GU3MKE C HCIONIb30BAHUEM Pa3IMYHBIX HCTOUHHKOB
MH(pOPMaLUK H COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOIOI U,
® BOCIHUTaHHe YOEXKNEHHOCTH B BO3MOXHOCTH [O3HAHMSI 3aKOHOB IIPUPOALI, MCIIOJIB30BAHMS
JOCTHOKEHMH  (Qu3MKM Ha Oaro pasBUTHsS  YENTOBEUECKOH LMBUIM3ALMH, HEOOXOIHMOCTH
COTPY/IHHYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a4a4, YBAKUTEJLHOIO OTHOILUCHHS K
MHEHHIO OMNIIOHEHTA NIPU 0OCYX/AeHHH NPobIeM ECTECTBEHHO-HAYYHOI'O COAEPIKAHHS; FOTOBHOCTH K
MOPaJIbHO-3TUUECKON OLIEHKE MCIOJb30BaHUsl HAyUHBIX JOCTIIKEHHH, YYBCTBA OTBETCTBEHHOCTH 3a
3alMTY OKPYXKaOILEeH cpefibl;
® HCIOJIB30BAHUE MNPUOOPETECHHBIX 3HAHMH M yMEHME [UIs pelleHHs NpPAKTHUeCKHMX 3alad
OBCEIHEBHON OKM3HHM, ofecnedeHuss Oe30macHOCTH COOCTBEHHOM OKM3HH, palMOHANLHOTO
IPUPOJONIOIL30BAHUS U OXPAHBl OKPYXKAIOWIEH Cpembl U BO3MOXKHOCTH NPHMEHEHHS 3HAHMU IIpu
pELICHUH 3a/1a4, BOSHUKAIOLIUX B MOCenyoel npodhecCHoHanbHOM e TeIbHOCTH.

OcBoenne comepxkaHust yueOHOH jucnmiummasl  «Ousuka» obecTeunBaeT MOCTHIKEHHUE
CTYJAEHTaMH CIEIYIOUIUX Pe3yabTaToB:
¢ JIMYHOCTHbIX:
— 4YyBCTBO IOPJAOCTH M YBaXXCHHS K MCTOPMM U JOCTHIKEHUSIM OTEUECTBEHHOM (pusMueckoil Haykwu;
(pu3nyecKn rpaMOTHOE IIOBEACHHE B MPO(ECCHOHANLHON NEATENLHOCTH U GBITY IpH OGpALIeHHH ¢
npudopamu U yCcTpoicTBaMu,
— TOTOBHOCTb K MPOJOJDKCHMIO 00pa3oBaHMs M IIOBBILEHHS KBalu(pUKANWU B M30paHHOM
npodeccHONANLHON NeATENBHOCTH ¥ 00BEKTHBHOE OCO3HAaHHE PONH (DM3HYECKHX KOMIICTCHLHH B
ITOM;
— YMEHHE HCIIONb30BaTh JOCTIDKEHUs COBPEMEHHOH (DH3HUSCKON HAyKH M (DU3UYECKHX TEXHOJOIH
AJisl TIOBBLIIEHHS COOCTBEHHOIO HHTEJUIEKTYaJIbHOTO DPasBUTHs B BBIOPaHHOM NpodeccHOHaIBHOMN
JESITeNILHOCTH,



— YMCHHME CaMOCTOSTEJIbHO A0ObIBATL HOBBIE A cebs (pU3MUECKHE 3HAHMS, UCIOB3Ys AJISL STOrO
JIOCTYITHBIE HCTOUHUKH HH(POPMAITHH,

— YMEHHE BBICTpanBaTh KOHCTPYKTUBHBIEC B3aUMOOTHOILEHHS B KOMAaH/Ie MO PEIISHUIO 00LIMX 3144,
— YMEHHE YNpaBJsSThb CBOE€H [M03HABATENbHON JEATEILHOCTBIO, MPOBOJUTH CAMOOIEHKY YpPOBHS
COOCTBEHHOTO HHTEIUIEKTYAILHOTO PA3BUTHS;

* MeTanpeAMeTHBIX:

— HCIOJIB30BaHKE Pa3MMYHBLIX BHIOB MO3HABATENBHOW NESTENBHOCTH Ul pEIleHUs (PU3MUeCKHX
3ajad, NPUMEHEHHE OCHOBHBIX METONOB MO3HaHMS (HAOMIOAEHWS, ONMCAHWS, H3MEPEHHUS,
DKCIIEPUMENTA) JUIsl U3YUEHHMS Pa3iIMYHBIX CTOPOH OKpY:Kalouleil 1eicTBUTeILHOCTH;,

= UCHOJIL30BAHUE OCHOBHBIX MHTE/UIEKTYalIbHBIX ONEpalHii: MOCTAHOBKH 3aJa4u, (GOPMYIHPOBAHHS
TUIIOTE3, aHallM3a WU CHHTE3a, CPaBHEHHs, OOOOIIEHHS, CHCTEMATH3AlMH, BLISBJIECHUS IIPHUMHHO-
CJIEJICTBEHHBIX CBsI3€l, IOUCKA aHaJoroB, ()OPMYIHMPOBAHUS BBIBOJOB Uil U3YUYEHHUs PA3ITHUHBIX
CTOPOH (pU3HYECKMX OOBEKTOB, SBICHWHA M IPOLECCOB, ¢ KOTOPHIMH BO3HHKAET HEOOXOTHMOCTD
CTaJIKUBaThCs B IPOdecCHOHANIbHON chepe;

— YMEHHE 'CHEPUPOBATH HJIEH U ONPENEIATh CPEJCTBA, HEOOXOMUMBIE IS X peau3aiuiy;

— YMEHHE HCIOJIBb30BaTh pA3IMYHbIC MCTOYHMKM IS IONy4eHMs (usuueckodl HHPOpMAIKH,
OlLIEHHMBATD €€ JIOCTOBEPHOCTD,

— YMEHHE aHaJM3MPOBATEL H NIPEACTABIISATh HHPOPMAIIHMIO B PA3IMUHBIX BUAAX;

— yMeHue NyOIMYHO NPEACTaBIATh PE3YNbTAaThl COOCTBEHHOTO MCCNENOBAHMS, BECTH JMCKYCCHH,
JIOCTYITHO U rapMOHUYHO COYeTas COAepIKaHue U (POPMBI NPeCcTaBlIsIeMON HH(OPMAIWH;

* IIpeJMETHBIX:

— OOBSACHSITL M aHANIM3MPOBaTh POJib U MeCTO (U3MKH B (POPMUPOBAHMM COBPEMEHHOH HAYdUHOM
KapTuHbl MHPd, B Pa3BUTUH COBPEMEHHOHW TEXHMKHM M TEXHOJOIHH, B NPaKTHUECKOM NEATENIbHOCTH
JoJjieH;

— XapaKTePH30BaTh B3AaUMOCBA3b MEXKIY (DH3UKOH U JPYTUMHU €CTECTBEHHBIMU HAYKAMH;

— XapakTepu3oBaTh CHCTEMHYIO CBS3b MEXIY OCHOBOIIOJATAIONIMME HAYYHBIMH ITOHSTHUSMH:
NPOCTPAHCTBO, BpeMsl, MaTepus (BEILECTBO, MIOJIE), IBHIKEHHE, CHJIA, SHEPTHS,;

— TOHHMATh U OOBSICHATH LETOCTHOCTD (PH3HUECKON TEOPHUH, PA3INYaTh TPAHUIILI €€ IPHMEHMMOCTH
M MECTO B Py APYrUX QHU3HUECKUX TEOPHIA;

— BJIQJETe NpPMEMaMH IOCTPOCHHsS TEOPETHYECKMX JOKA3aTeNbCTB, a TaKKe NPOrHO3MPOBAHHS
0COOCHHOCTEH [IpOTeKaHWs (M3MUECKHX SBICHMH M [POLECCOB Ha OCHOBE IMOJTYYCHHBIX
TEOPETHYECKUX BBIBOJIOB M [IOKA3ATENLCTB;

— CaMOCTOATENIBHO KOHCTPYHPOBATH IKCIIEPMMEHTANBHBIE YCTAHOBKH [UIS HPOBEPKHM BBIIBUHYTHIX
FUIIOTE3, PACCYUTHIBATH AOCOIIOTHYIO H OTHOCUTENBHYIO IIOTPELIHOCTH;

— CaMOCTOSITE/ILHO [UIAHUPOBATh U NIPOBOAUTE (DU3UUECKHE DKCIIEPHUMEHTHI,

— pearh [pakKTUKO-OPHEHTHPOBAHHBIC KAYECTBEHHBIE U PACUETHBIC (PU3UUYECKUE 3a1aud C OIOPOH
KaK Ha M3BCCTHBIE (PU3MUECKHE 3aKOMbBI, 3aKOHOMEPHOCTH M MOJIENH, TaK W HA TEKCTHI C U3GBITOYHOM
MH(pOpMaLMei;

— OOBACHATL IPAHULb] IPUMEHEHHS M3YIEHHBIX (PH3MYCCKUX MOJENEH MPH PeleHHN PU3HIECKUX U
MEXIIPEAMETHBIX 3a/1a4;

~ BbUIBATaTh IMIOTE3bl HA OCHOBE 3HAHUS OCHOBOIONAralOUMX (PH3UUECKUX 3aKOHOMEPHOCTEH M
3aKOHOB;

— XapaKTepu3oBaThb IJI00abHbIE NPOOJEMBI, CTOSIIME MEpe] 4YeTOBEYECTBOM: DHEpPreTHHUEcKHe,
CBIPBEBBIC, IKOJIOTMUECKHE, U POJIb (PUBHKU B PEILICHUH ITUX IIPOOIEM;

— OODBSCHITH NPUHIMIBI PAOOTEI M XapaKTEPUCTUKK M3YYEHHBIX MAITHH, IPHGOPOB U TEXHAYECKUX
YCTPOWNCTB;

— OOBSCHATH YCIOBHS TpPUMEHEHHs (H3HUYCCKMX MOJENEHd TNpH pelreHnH (U3MYECKHX 3ajad,

HaxXO0IMTh alCKBATHYIO Hpe,HJIOX(eHHOﬁ 3ajzgave (bI/I?)I/I‘IeCKYIO MOJEJIb, paspeuiaTthk HpO6H€My KaK Ha
OCHOBE UMEIOILIMXCS 3HaHI/If;I, TaK M IPpH ITOMOIIM METOJ0B OLICHKHU,



2. CTPYKTYPA U COAEPKAHUE YYEGHOM JUCIUTIITHBI

2.1, O6bem yueOHOH JHCHHIIHHBI H BHABI Y4e0HO padoThbl

Bup yuebHoii padornl

O0nem yacos

O0bem 06pa3oBaTeIbHOI MPOrpaMMBbl Y4eOHOM AUCHHIIINHBI 165
B TOM YHCJIE!

TEOPETUYECKOE 00yUeHHE 44
n1abopaTopHbIe pabOTHI (eciu npedycmompeno) 22
NIPAKTHUYECKHUE 3aHATHUS (eCau npedycmMompeno) 44
HHIMBHIYalIbHBIH IIPOEKT (€CaU NpedyCMOmMpPeno)

KOHCYJIbTaLlUK -
camocTosTeNbHas pabora obydaromerocs (BCero) (eciu npedycmompeno) 55

B TOM YHCJIC!

CaMOCTOsTeIbHA] paboTa HaJ MHANBUAYAIIBHEIM IIPOEKTOM (eciu npedycmompeno)

Ilpomexyrounas atrectamms (Jugpdpepenyuposannsiii 3auem)
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOIA AEATEJIBHOCTHU

CTYJIEHTOB
COJIIEPX)KAHHUE XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTU
OBYUEHSI CTYJEHTOB (HA YPOBHE YYEBHbIX IIEIZCTBI/IVI)
Benenune YMEHHS [OCTAHOBKH LieJieH  [esTe/IbHOCTH, IUTAHUPOBaHUS  COOCTBEHHOMH
ACATCIILHOCTH 1Tl IOCTHIKEHHUSI [IOCTABIIEHHBIX LENCH, IPEIBUACHIS BOSMOKHBIX
PE3yJbTaTOB  OTUX  JNEHCTBUH, OpraHM3alldM CAaMOKOHTPONS M  ONEHKH
IIOJTYYEHHBIX PE3YJIBTAaTOB.
Pasputre crmocoGHOCTH SCHO M TOYHO W3MaraTh CBOWU MBICIIH, JIOTHYECKHU
00OCHOBBIBATL CBOIO TOYKY 3pEHHS, BOCIPUHUMATL W aHAJIU3UPOBATH MHEHUS
CODECEHAKOB, IPU3HABAS TIPABO JIPYIOTO YeJIOBEKA HA HHOE MHEHIe.
Ilpoussenerne usmepenns Qusnueckux BeNUUMH OLEHKA TpaHMIIbI
NOTPEIHOCTER H3MEPEHHUIA.
[lpencranenne rpanmumel  morpemHocTel U3MEPEHHH MpU  [OCTPOEHHMHU
rpauKoB.
YMEHHE BBICKa3bIBATh MUIOTE3BI IS OGBACHEHUS HAGITIONACMBIX SBJICHIL.
YMenue npeajiaraTs MOACIH SIBJICHUI,
YKasaHue rpaHuL] IPUMEHUMOCTH (PU3HUECKHX 3aKOHOB.
V3103keHne OCHOBHBIX [OJIOMEHHH COBPEMEHHOH Hay4YHOH KapTHHBI MUpA.
[IpuBenenne npumepos BiusHES OTKPBITHH B (usuKe Ha mporpecc B TEXHUKE U
TEXHOJIOTMH MTPOU3BOICTBA.
Hcnonb3osanue UntepHera s moucka uHpopmanuy.
1. Mexanuka
Kunemaruka IIpencraBnenne MexaHHYecKOro ABMIKEHHS Tela YPaBHEHUSAMHU 3aBHCHUMOCTH
KOOPIMHAT ¥ NPOEKLIUENR CKOPOCTH OT BPEMEHH.
IIpencTaBnenne MeXaHHYECKOrO [BHIKEHHS Telia rpapyKamMM  3aBHCHMOCTH
KOOpIMHAT ¥ NPOEKINEH CKOPOCTH OT BPEMEHH.
Onpenenenne KOOPAMHAT MPOHAEHHOTO IIyTH, CKOPOCTH H YCKOPEHHS Teja IO
rpagukaM 3aBHCHMOCTH KOODAMHAT U TIPOEKIHMH CKOPOCTH OT BpEMEHH.
Onpenesnenyie KOOpAMHAT NPOHIEHHOTO IIyTH, CKOPOCTH U YCKOPEHMs Tena 1o
YPaBHCHUAM 3aBHCHMOCTH KOOPIMHAT W POSKIUH CKOPOCTH OT BPEMEHH.
[IpoBenenue cpaBuuTensHoro amanmsa PaBHOMEPHOI'0 W paBHONEPEMEHHOI'0
JIBWKEHUI.
YKasaHue HCNONB30BAHMS MOCTYIIATENBHOIO U BpallaTebHOrO JABHIKEHHH B
TEXHHUKE.
[lpuobperenne onwvita paGorel B rpynne ¢ BbINOJHEHHEM  pa3iIMYHBIX
COUHMaNbHBIX POJIEH.
Paspaborka  BosmoxHOH  cucremnl  felicTBHH  u KOHCTPYKIIMH ISl
IKCIIEPUMEHTAIBHOTO ONIpEeIETIeHIS] KHHEMATHYECKMX BETHYMH.,
[pencrasienre EGOPMALMH 0 BUIAX JBIKEHHS B BUIE TabIHLIBL
Junamuka OOBACHEHHE JEMOHCTPALHOHHBIX OKCIICPUMEHTOB, TNOATBEPXKAAIOIIUX 3aKOH

HHEpIUY.
Msmepenue maccel Tena.

V3mMepenue cuibl B3aMMOICHCTBHIS Tell.

Bbruncnenne  3HadeHums  cunm nmo  M3BECTHDBIM 3HAYEHHAM  Macc,
B3aUMOJICHCTBYIOIMX TeJl ¥ UX YCKOPEHHIA.

Beravicnenye 3HaueHns yekopeHuit Tes o U3BECTHBIM 3HAYCHHIM JEHCTBYIOIIHNX
CHJI ¥ Macc Tel.

CpaBHeHue CHJIbl 1eHCTBUS 1 NPOTUBOJEHCTBHS.

[lpumenenye 3akoma BCEMHPHOrO TATOTEHHUS Opy pacyeTax CuJl U YyCKOPEHHH
B3aMMOJIEHCTBYIOLINX Tell.

Cpasuenue yckopeHns cBo60IHOrO HajeH s Ha [IaHeTax ConHeuHo# cHCTeMBlI.
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Brinenenue B Texcre yuebHUKA OCHOBHBIX KATETOpUit HAyYHOIL uH(pOpMaIUH.

CraTHkKa 1 3aK0HbBI

HpI/IMeHeHI/Ie 3aKOHa COXpaHeHHd UMITyJibCa [OJisi BBIYHCJICHHS HW3MEHEHUI

COXpaHEHHsI CKOPOCTEH TeJl IPH UX B3aUMOAEHCTBUAX.
Usmepenne paboThI Cril 11 H3MEHEHHE KHHETHYECKOI 9HEpIuy Teja.
Brrurcnenye paGoTh! il M H3MEHEHHS! KHHETHYECKOH DHEPIUH Tesa.
Beruncienue noTeHumanbHoi sHepruy TeN B IpaBUTALAOHHOM MOJIe.
Onpenenenne NOTEHIMANLHON SHEPTUH YIPYTo neOPMHUPOBAHHOTO Tena 110
U3BECTHOH JiehopMalyu U )KECTKOCTH Tea.
[Ipumenenne 3akoHa COXpaHEHMS! MeXaHHUYECKOH DHEPIMH TMpH pacyeTrax
pe3yJbTaTOB B3aUMOJEHCTBHH TN TIPaBUTALMOHHBIMU CHJIAMHM M CHJIAMH
YIIPYTOCTH.
YKasanue rpaHuL IPUMEHMMOCTH 3aKOHOB MEXAHMKH.
YKkaszaHue yueOHBIX NUCUMIUIAH, IPH H3YUCHHHU KOTOPBIX UCTHOJIB3YIOTCH 3aKOHBI
COXPaHEHHS.
2. OCHOBBI MOJIEKYJISIPHOH (M3HKH H TePMOXHHAMHKH
OcHoBBI Beimonnenne 5KCIEPUMEHTOB, CIyXaIUX 11 OBOCHOBAHMS MOJIEKYJISIPHO-
MOJIEKY ASIPHO-~ KuHeTn4yeckoi teopun (MKT).
KHHETHYECKOI Pemenne s3amau ¢ npuMeHenweM ocHOBHOTO YPaBHEHHs MOJICKYJISAPHO-
TEOPHHU. KHHETHYECKOH Teopuu rasos.

Upeansubiii ras.

Onpenenenue napameTpoB BeIecTsa B ra3oo0pa3sHOM COCTOSIHMH HA OCHOBAaHHU
YPaBHCHHA. COCTOSHUS HICANBHOTO ra3a. OnpeneneHue napaMeTpoB BELIECTBA B
ra3000pasHOM COCTOSIHUM M HPOHCXOISIIHXK IPOLIECCOB o rpaduxam
3asucumoctu p (T), V (T), p (V).

OKCIEPHUMEHTANBHOE HCCIEIOBAHUE 3aBUCHMOCTH p (), V. (IO, p (V)
[Ipencrasnenne B Buse rpapukos M30XOPHOT0, H300apHOTO U H30TEPMUIECKOTO
NPOLECCOB.

Brruncnenune cpemueit knHeTHYCCKOi SHEPIUHM TEIJIOBOIO ABHIKEHUS MOJIEKYJI 110
M3BECTHOM TeMIlepaType BeleCcTRa.

BrickasbiBanne runores muis 0ObICHEHUS HabOIIo1aeMbIX ABJIEHUH. YKasaHue
paHyuIl IPUMEHUMOCTH MOJEIH «HMAeajbHbII ra3y u 3akoHoB MKT.

OcHoBbI
TEPMOJTHHAMHKHU

VI3mepeHue KoIH4ecTBa TEMIOTHI B IPOLECCax TEILIOTIepEeIadH.,

Pacuer xonmuecTBa TemnorTel, HEOGXOMUMOro s OCYLIECTBJICHUS 3aJIaHHOTrO
IIporiecca ¢ Terionepeaayei.

Pacuer wu3MeHenns BHyTpemueif osmeprum Tem, paboTBl M mepesaHHOro
KOJIMIECTBA TCIVIOTHI C HCIOIB30BAHUEM IIEPBOTO 3aKOHA TEPMOAMHAMUKH.
Pacuer paboTsl, coBepieHHOl ra3oMm, o rpaduxy 3aBucumoctu p (V).
Beruncnenue paGotel rasa, coseprueHHOI IpH  HM3MEHEHMHM COCTOSIHHMS 10
3aMKHYTOMY LIUKITY.

Beraucienne KIIJT npu cosepiennd rasom paboThl B Ipoueccax H3MEHEHUs
COCTOSIHHMSL 110 3aMKHYTOMY LHKITY.

OO0bsacHen e IPUHUMITIOB IEHCTBUS TEILIOBBIX MALIKH.

HemoncTpauus ponu (GU3MKH B CO3MaHUH U COBEPILUEHCTBOBAHUN TEIIOBBIX
ABUATATENICH.

VIsnoxenue cyTu sKosnornyeckux npoGiem, 00yCNOBIEHHBIX PabOTOH TEMIOBLIX
ABATATENEH M [peINoKeHHE IIYyTH MX pelleHus. YkasaHue IpaHuIl
TIPUMCHMMOCTH 3aKOHOB TEPMOJIMHAMUKH. ¥YMEHHE BECTH JUANIOT, BEICIYIINBATE
MHCHHE  ONIIOHEHTd, y4YaCTBOBATH B JMCKYCCHM, OTKDHITO BBIPAXATh ©
OTCTaHBATH CBOIO TOYKY 3PEHHSL.

YKazauue y4eOHBIX NVCUMILINH, TP U3YUCHUH KOTOPBIX MCIOJB3YIOT yueOHbIi
Marepual «OCHOBBI TEPMOJHMHAMUKIY.

CroiicTBa napos,
JKHAKOCTEIA,

I/I3M€peHH€ BJIQJKHOCTH BO3JyXa.
Pacuer xonmuecrBa TEIJIOTHI, HEOOXOAUMOro At OCYIIECTBICHHUS IIpolecca

16




TBCplll)lX TCJI.
Tennosbie aBJieHuUs.

TNEPexXo/la BELIECTBA U3 OIHOIO arperaTHOro COCTOSHHUS B APYTOE.
OKCIEPUMEHTANILHOE MCCIIEI0BAHHE TEIUIOBBIX CBOMCTB BemecTsa. IlpuBeseHue
NPUMEPOB KAIUIIIAPHBIX ABJIEHUH B OBITY, IPUPOJIE, TEXHUKE.

Hcenenosanne MexaHH4ecKnX CBOWCTB TBEPIBIX Tell.

IIpumenenue Qusnuecknx [OHATHH W 3aKOHOB B  y4eOHOM Marepuae
IPO(ECCHOHATBHOIO XapaKTepa.

Vcnonb3osanne MuTeprera 11 noucka nHGOpMAIuy 0 pa3paboTKax

¥ IPUMEHCHUH COBPEMEHHBIX TBEPIBIX H aMOP(PHBIX MATEPHAIOB.

3. DJeKTpoaAHHAMHKA

JIEKTPOCTATHKA

Brraucnenue cuin B3auMonefCTBYS TOUSUHBIX DICKTPUYECKUX 3apsIIOB.
Brruucienne HAnpsKEHHOCTH 3NEKTPHYECKOrO MOJS OXHOTO M HECKOILKHX
TOYCHYHBIX JJIEKTPUUECKUX 3apsI/IOB.

Beruncnenve nortenumana anekTpHYecKOro Moiis  ONHOTO M HECKOJIBKHX
TOYCHHBIX JJIEKTPUUECKUX 3apsijioB. M3aMepeHue pa3sHOCTH [TOTEHIMATIOB.
M3mepenne sHepruy 31eKTpHYEcKoro mons 3apsHKEHHOr0 KOHIEHCaTopa.
Brruncnenue srepruu snekTpuueckoro momns 3apsoKkeHHOro KOHJeHcaTopa.
PazpaboTka maHa W BO3MOXHOH CXeMbl JeHCTBHi OKCIIEPUMEHTANILHOTO
onpeaeneHms 3JIEKTPOEMKOCTH KOHJleHcaTopa " JUBJIEKTPUUECKOM
[POHUIIAEMOCTH BEUIECTRA.

IIpoBenerne CPaBHUTEJILHOIO aHajiisa IrPaBUTALIUOHHOTO u
9JIEKTPOCTATHYECKOTO IOJIEH.

HocTosuubIT TOK

smepenure MOIHOCTH 3JIEKTPHYECKOTO TOKA. Msmepenne 3JIC u BHyTpeHHero
COITPOTHUBIIEHUS HCTOYHHKA TOKA.

BrmmosHenne pacyeToB cHiibl TOKa U HANPSIKEHHI HA yYacTKax DNEKTPUYECKUX
uenei. OOBsICHEHME HAa MPUMEPE SICKTPUYECKON MENH ¢ JBYMS HCTOUHHKAMI
Toka (D/1C), B kakoM cilyuae HCTOYHUK

BNIEKTPUYECKOH SHEepruM pabOTaeT B PEeXHME TeHepaTopa, a B KaKOM — B
pexume notpeduress.

Onpenenenye TeMiepaTypbl HHTH HakaJ dBAHHSL Wsmepenne 3nexTpuueckoro
3apsifia 9JeKTPOHA.

CHsTHE BOTBTAMITEPHON XapaKTePHUCTHKH AHOJA.

IlpoBenenue cpaBHUTENBHOrO AHANN3A TIOTYIPOBOIHUKOBBIX THOIOB H TPHOJIOB.
Venonpsosanne Mireprera Juist noucka nHpoOpMaLuy o NIEPCIIEKTUBAX Pa3BUTHS
[IOJLYTIPOBOAHUKOBOH TEXHUKH.

YCTanoBKa NPHYMHHO-CIIEACTBEHHBIX CBA3Eil

OGBsicHeHNE IPUPO/IBI HICKTPUIECKOTO TOKA B METAINAX, DJIEKTPONIMTAX, Ta3ax,
BaKkyyMe H IOJIyIpOBOJHHKAX.

[IpuMeHEHHE 3IeKTPOIM3a B TEXHHUKE.,

[IpoBenenune CPaBHHUTEILHOTO aHayM3a HECAMOCTOSITENIEHOI'O 7§
CAMOCTOSTENBHOIO Fa30BbIX PA3PALO0B.

Marnutabie
ABJICHUSI

VIamMepenye MHAYKLUMHM MarHUTHOTO mMoJs. Beramcienue cun, JEeACTBYIOINX Ha
IIPOBOJTHUK C TOKOM B MAarHMTHOM I10JIE.

Beruncnenune cun, peiictsyronmmx Ha IEKTPUYCCKUHN 3apsj, IBIKYIIUiicS B
MarHUTHOM IIOJIE.

VccnenoBanve sBneHni 2/1eKTPOMArHMTHOM HHIYKLIAH, CaMOUHIYKITHH.
Bbruncnenue sHeprau MarHUTHOTO HOJISL.

OOwbsicHeHne NPUHIMIA JCHCTBUS 2IEKTPOIBHIATENS,

OObsicHeHMe NpUHUMNA JAEHCTBUS —TeHepaTopa DJIEKTPUUYECKOTO TOKA H
SJICKTPOUSMEPUTEIIBHBIX IPHUOOPOB. OOBsICHEHWE NPMHLHAINA ACHCTBHS MAacc-
crnekrporpada, yCKopuTeseh 3apsyKeHHBIX YaCTHIL.

OObacHEHHE POJIM MATHUTHOTO TOJSI 3€MIM B IKH3HH pacTeHui, XKUBOTHBIX,
4eJI0BeKa.

17




IlpuBenienrie npUMEPOB IPAKTHICCKOrO NPUMEHEHHS H3YYCHHBIX SBJICHHI,
3aKOHOB, IPUOOPOB, YCTPOMUCTB.

[lpoBenenne  cpaBHMTENBHOrO — aHalM3a  CBOKMCTB  3NEKTPOCTATHYECKOTO,
MarHUTHOTO ¥ BUXPEBOI'O NEKTPHUECKUX TTONEH.

OOBsCHEHME Ha TpUMEPE MATHUTHBIX SBIEHHH, TOYeMY (PH3HKYMOIKHO
paccMaTpuBaTh KaK MeTa/[MCIMILIMAY.

4. KoJjieOaHusa ¥ BOJIHDBI

Mexanunueckue
KoJIedanus

Hccienopanne 3aBUCHMOCTH TiepHoia KONeGaHHH MaTeMaTHYecKOro MAasTHHKA
OT €ro JUIMHLI, MacChl H aMILIUTY Ikl KOJIcOaHMi.

HcenesoBanne 3aBucMMoCcTH nepuoza koieGaHuil rpysa Ha mpyKuHe OT ero
MAacCcChI H XKECTKOCTU NIPpY>KUHBI. BBI‘II/ICJ'IGHI/IC nepuona

KONeOaHUH MaTeMaTHYECKOr0 MAsSTHUKA [0 M3BECTHOMY 3HAYEHUIO €r0 JTMHBL
Brruucnenue nepuosa konebanuii rpy3a Ha OPYIKHHE IO U3BECTHBIM 3HAUCHHUSM
€ro MacChl M XKECTKOCTH IPY)KUHEL

BeipaGoTka HaBBIKOB BOCHPHHHMATBH, AHANM3HPOBATD, nepepabarbiBaTh U
IPEABSIBIATE HHQOPMALMIO B COOTBETCTBUM C TIOCTABICHHBIMHU 3a1a4aMH.
IlpuBenenne  npuMepoB  aBTOKONEOATENBHBIX ~ MEXAHWYECKHX  CHCTEM.
IIpoBefenue xiaccupuKauyu KoneGaHmii.

DIIeKTPOMarHi THbIE
KoJedauus

Habmronenune ocuunnorpaMm rapMoHHUeCKHX KOJeGaHHH CHITBI TOKa B LTI
M3mepenne s1eKTpOeMKOCTH KOHAEHCATOPA.

M3smepenne HHIYKTUBHOCTH KATYIIKH.

Vcenenoanne sBIIeHUs 9JIEKTPMUECKOTO PE3OHAHCA B TIOCIENOBATEIBHOMN LTI,
[Mposenenne ananoruu Mexty (pU3HYCCKUMHU BETMUHHAMH, XapaKTEPH3YFOLIUMH
MEXaHHUUECKYIO U DIICKTPOMArHUTHYIO KOJIeOaTeIbHbIE CUCTEMB.

Pacuer snauenuit cuibl TOKa M HANPSHKEHMS HA BEMEHTAX IeNH IIEPEMEHHOTO
TOKa.

Vcenenosanune npunimna neiictsus tpanchopMaropa. Hccnemosanue IPUHLIUIIA
JCHUCTBHUS TEHEpaTOpa MepeEMEHHOT0 TOKA.

Venonbsosanue MnrepHera i norcKa HHGOPMAIMU O COBPEMEHHBIX CIOCOBAX
nepesayy 3JIEKTPOIHEPIUn

Mexanu4yeckue u
3NEeKTPOMATHUTHbIE
BOJIHbI

V3mepenne nmnHEBI 3BYyKOBOI BOJIHBI TIO pe3yibTaTaM HabIIOIeHHH
UHTEPPEPEHIUH 3BYKOBBIX BOJIH.

Habmonenne wu  obbscrenue smnenuit uHTepdepeHimd  u nudpakmu
MEXAHUYECKUX BOJIH.

[Ipencrapnenne obnacreil mpuMeHeHMs yIbTpa3sByka M MEPCHEKTHUBLI €ro
MCITOJIb30BAHUS B PA3IMUHbIX 00/1aCTSIX HAyKM, TEXHUKU, B MEIULIHHE.
VIsnoxenne cyTM oKONOrMYECKMX TMpoGNeM, CBS3AHHBIX C BO3IEHCTBHEM
3BYKOBBIX BOJIH Ha OpPraHK3M YeJloBekKa.

OcyluecTpienne paiuornepenaun M pafdornprema. McclenoBaHHE CBOHCTE
SJIEKTPOMATHUTHBIX BOJIH € OMOILBIO MOOHIIBHOTO TeNneoHa.

PasBuTie neHHOCTHOrO OTHOLICHHS K M3yYaeMBIM Ha ypoKax ¢usmKy oGbeKTam
M OCBaMBaCMbIM BHIAM [JeATeNbHOCTH. OOBICHEHHE MPUHIHIHAILHOTO
Pasiuas NPUPOABI YNPYTHX M OJNEKTPOMArHMTHEIX BOJH. M3noxenwe cyrtu
OKOJIOTMYECKUX NpPOOJIEM, CBS3AHHBIX C OJIEKTPOMATHUTHBIMH KONEOAHHSIMH M
BOJIHAMH,

OGbsICHEHNE PONM DNEKTPOMATHATHBIX BOJH B COBPEMEHHBIX MCCIICIOBAHMSX
Bcenennoit.

5. Oruxa

Ilpupona ceera

HpI/IMCHGHI/IC Ha IIPaKTHKE 3aKOHOB OTPaXKeHUs U IpeJIOMJICHHU A

CBCTa IPH PCLICHUU 3aj1ay.

OHpCIICHCHI/IC CINEKTPAJIBbHBIX I'PAHUL YYBCTBUTEIHLHOCTH UEJIOBEYECKOTO [JIA34a.
YMeHue CTPOHUTL u306pa>1<eHm1 OPEIMETOB, NaBacMhbI€ JIMH3aMH.
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Pacder paccrostuus ot TuH3bI 10 M306paKeHHs IpeaMETa.
Pacuer orrrnueckoit cue! JIMH3LL.

Msmepenne GokycHoro paccTosHES THH3BL,

VcnipItanue Moeneif MUKpOCKOIa | TeeCKoma

BoJsinoBsie cBoiicrea
cBeTa

Habmonenne siBnenns unrepdepeHunn 3JIEKTPOMArHUTHBIX BOJIH.

HaGmonenue sBIeHMs IMQPaKIIUE 3IeKTPOMATHUTHEIX BOJIH.

HabuiroieHue ABIEHNUS OJIAPU3AIMH JIEKTPOMArHATHBIX BOJIH.

ViaMepeHue JUTHHBI CBETOBOM BOJNHBI 1O pe3y/NbTATAM HABIIONCHHS SBICHHS
uuatepdepenuun. Habmonenne spsnenus nadpakuny  ceera. Habmonenue
ABJICHUS TOJIIPU3ALHIY U IUCIIEPCHHU CBETA.

[ouck pasmuumii u cxoncTsa Mexcny AMpPAKIHOHHEBIM 1 JUCTIEPCHOHHBIM
CIIEKTpaMH.

IlpuBenenne mpumepoB NOSBNEHHS B NPUPOLE M HUCTIONB30OBAHHS B TEXHUKE
SBNECHUH HHTEP(EPEHLWMH, U (PAKIH, TONAPU3ALMY ¥ JUCIEPCHH CBETA.
[lepeuncrnenne MeTONOB MO3HAHMS, KOTOPBIE HCIOIB3OBAHBI NP H3YYEHHH
YKa3aHHbIX sIBJICHUH.

6. DjleMeHTBbI KBAHTOBOH (PH3HKH

OcHoBbI
CleuuaabLHOM
TEOPMH
OTHOCHTEJILHOCTH

OGwscuenne 3naunmocty onbrra Maiikesscona-Mopii.

DopMyIMpPOBaHHUE TIOCTYJIATOB.

OGbsacuenue sdidexra 3ameTeHNs BpeMeHH.

Pacuer sneprun moxos, ummysneca, snepruu

CBOOOIHOM YaCTHIIEL

BripaboTka HaBBIKOB BOCIIPHHEMATH, aHAJIM3UPOBaTh, IepepadbarbiBaTh H
IPEABABIATS HHPOPMALHIO B COOTBETCTBUH C NOCTABICHHBIMHU 3a[a4aMH.

Kpantosas ontuka

Habsropenue porosnexrpudeckoro sddexra. OGbICHEH E 3aKOHOB

CroJsieToBa ¥ @BleHus CBeTa HA OCHOBE KBAHTOBBIX IPEACTaBICHHUA,

Pacuer  makcumanbHOM — KMHeTHueckoi DHEPIMH  DIEKTPOHOB  IIpH
(hoTosnexTpuueckom apdexte.

Ornpenenenne paGoTel BBIX0/IA HIEKTPOHA 110 rpa)uKy 3aBHCUMOCTH
MAaKCUMAJILHOH KUHETHYECKOH JHEpruu ()OTOINEKTPOHOB OT YACTOTHI CBETA.
Vismepenue paboTn! BbIX04a 31EKTPOHA.

Ilepeuncnenne  npubopos  ycrasosku, B KOTOpBIX ~ NpPUMEHSETCS
OesrHepUHOHHOCTL (oTOd( PeKTa.

OGpsicHEHHE KOPITYCKYIIPHO-BOHOBOIO Ayaiu3Ma CBOHCTS ¢oToHOB.
OO®BsICHEHHE POJIH KBAHTOBOMH ONTHKH B PasBUTHH COBPEMEHHOH (PH3HKH.

Duszuka aroma

Boruncnenne mnuHsl BonHBI e Bpoilis uacTHIBI ¢ H3BECTHEIM 3HAYEHHEM
UMIYJIbCa

Habmonenne nuneityarsix crextpos.

Pacyer 4acToTEl M INMHBI BONHBI HCIyCKAEMOTO CBETa IIPH TIEPEXO0Je aTroma
BOZIOPOJIa U3 O/IHOTO CTALMOHAPHOTO COCTOSIHUSA B APYTOE.

OObsicHeHne NPOMCXOKIEHHS JMHEHYATOro CIeKTpa aromMa BOAOPOAA H
PasIMYus TMHEHYATEIX CIIEKTPOB Pa3/IMUHbIX I'a30B.

Hccnenosanue nuneiiuaroro cnexrpa.

Hcenenosanye npunumna paGoTs! IIOMAHECHEHTHOMN JIAMIILL,

Habmonenue n o6bscrenne npunnuna neifctens nasepa.

[lpuBenenne npuMepoB HCNONB30BAHHS Jazepa B COBPEMEHHOW Hayke u
TEXHHUKE.

McnonesoBanne MurtepHera uis  moucka HHPOPMALMKM O MepCIeKTHBAX
NpUMEHEHUS Jla3epa

Ha6mronenne tpexos ansda-uacrui KaMepe Bunbcona.

Peructpupopatne sinepHbIx u3iydenuii ¢ MoMoIIbIO cYeTIHKA "efirepa.

Pacuer sHeprum cBsizu aTOMHBIX snep.
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Onpenenenne 3apsiia M MaccOBOrO YMCa ATOMHOTO SApa, BO3HHUKAIOIIEr0 B
pe3ynbTare pajuMoakTHBHOIO paciaja.

Beruucnenue suepruu, oco6osxnaromeiics IPH PAIOAKTUBHOM pacrase.
Orpenenenue npoayKToB sSAEPHOM peakiuy.

Beruucnenne sueprum, ocBo6osk natomeiics IIPH SANEPHBIX peaKimsX.

[ToHumanue rpenmyLecTs U HENOCTATKOB HCMONb3OBAHUS ATOMHOM BHEPIHU M
HOHUBUPYIOLIHX U3JTyUEHHH B MPOMBILIIEHHOCTH, MEeIULIHHE.

Msnoxkenue cytu skonoruuecknx mpoGrieM, CBA3AHHBIX ¢ Ouonornyeckum
ACHCTBHEM PalMOaKTHBHLIX U3/1yYEHHUI.

IlpoBenenue  kiaccupuxariu QJIEMEHTAPHBIX YACTHU MO HX (PU3MUCCKUM
XapaKkTePUCTHKAM (Macce, 3apsly, BPEMEHN XU3HH, CIHHY U T.1.).
Ilpencrarnenne o  xapaxrepe YCTBIPEX  THIOB  (YHIAMEHTAIBHBIX
B3aMMOJICHCTBUH 3JIEMEHTAPHBIX YaCTUIL B BHE TaOULIBL.

Ilonumanme teHHOCTEl HAYYHOTO MO3HAHMS MHpa He BOOOIIe /IS YeNOBEeUecTBa
B LISIOM, a JUTsl KaXJ0ro 00y4aroerocs IMYHO, HEHHOCTEeH OBJIAIEHNS METOLIOM
HayqHOTO NO3HAHMA IUIA JOCTHXKEHMs yClexXa B JIIOOOM BHIE IMPAKTHYECKOi
JESITENBHOCTH,

7. IBomouns Beesennoii

Crpoenue u
pasBuTHe
Beeaennoit

Habsmonenue 3a sesnamu, JIyHOR 1 [1aHeTaMu B TEIICCKOLL,

Haburonenne conHedHbIX OATEH ¢ IOMOILBIO TENeCKONna i COMHEYHOro JKpaHa.
HcnonssoBanue MnTepHeTa s mowcka H300paKEHNH KOCMUYECKHX 06BEKTOB U
UHpOpMALUH 06 UX OCOBEHHOCTSIX

ObcyxeHue BOSMOMKHBIX CIEHAPHEB IBOJIOMHH BCeleHHO, Hcnonp3obanue
Murepnera juist novcka coBpemMenHoit UH(OpMaLUK pa3sBUTHH BeenenHoi.
Ouenka MHGOPMALMK ¢ MO3ULMHA €€ CBOHCTB: JIOCTOBEPHOCTH, OOBEKTHBHOCTH,
HOJIHOTLI, aKTYaJIbHOCTH H T.J1.

IBOIOUHS 3BE3]T.
IN'unoresa
IIPOHCXOKICHUS
Coanevnoii
CHCTEMDbI

Brramcnenne sueprum, ocBo6osxnaromeiics NPU TEPMOSIIEPHBIX PeaKIUsIX.
DopmynnpoBka MpobiieM TepMOSAEPHOI OHEPreTHKH.

OO6bsicHenue BIUSHAS COMHEYHOM aKTHBHOCTH HA 3eMITIO,

Ilonumanue ponu xocmuueckux ucenenosanuit, ux Hay4YHOr'0 ¥ 3KOHOMHYECKOIr0
3HAYCHHS.

OO0cyK/ieHHE COBPEMEHHBIX TUIIOTES O mpoucxoxaenuu Conneunoii Cuctemsr.
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4. YCJIOBHS PEAJNIM3AIINU YUYEBHOI ANCHATTIJINHBI

4.1. MaTepuajibHO-TeXHIYeCKO€e 00ecHeyeH e

st peanmmsanun  mporpammbl
CIIEAYIOIHE CrelalbHbIE IOMEICHUS:

y4e0HOH  JIUCHMIUIMHEBL

«Pusnkay

IIPENyCMOTPEHE]

Kabuner «msuxmy», ocHamennsii 000pyIOBaHHEM: HAITSIHBIME MOCOBHSIMHY, 3KpaHHO-
3BYKOBBIMH  [TOCOOMSIMH, HH(DOPMALMOHHO-KOMMYHHUKAIHOHHbIMH CPENCTBAMH; TEeXHHYECKUMH
CPEACTBAMH OOYYCHHS: MarHMTHO-MapKepHOH JTOCKOH, MyJIbTUMEIHANIPOEKTOPOM, HOYTOYKOM,

BLIXOJOM B H HTCPHET,

Jlaboparopust, ocHaweHnas

HaTYpaJlbHbIMU  00LEKTaMHU,
HabopamK ISl NOCTAHOBKY SKCIIEPUMEHTA, BCIOMOTATEbHbIM obopynoBanuem.

4.2. YueOHo-meToanueckoe u HHPOpMALHOHHOE 00eceueHne

4.2.1. KuurooGecneyeHHoCTE

MOJIENSIMM,

npubopamud  u

Hanmenosanue urepatypei: asrop, Ha3zBaHue, BUJ
H30AHHS, H3IATENbCTBO

T'on

HinaHus

Koaunuecrso
IK3IEMILISIPOB
H3gaHnii B
oudanotexe Bal'y s
COOTBETCTBHE ¢
OIroc Ccoo

Hanpuue B
IEKTPOHHOI
oubaunorexe Bnl'y

OcnoBHasi iuTepatypa

Msixuwies, I'.5.. ®usuka: 10 kmace: YUEOHHK IS
00meobpazoBaTebHbIX oprasm3aiui c
[IPUIOXKEHHEM Ha JIEKTPOHHOM HOCHTEJIE : 6a30BbLIi
U npoduibHb yposuu / I'. 4. Msaxkuuwes, B. B.
Byxosues, H. H. Corckni nox pex. H. A.
[appenrbeBoit .— 22-¢ uzpm, — M.: [Tpocaetennue,
2013 .— 366 ¢ ISBN 978-5-09-029646-5

2013

53

Msxuwes, T 5. ®usuxa: 11 xace: Y4EOHUK I8l
obueobpazoBarenbHbIX OopraHu3anuii c
TIPUJIOIKEHUEM Ha 3JIEKTPOHHOM HOCHTENE : Oa30BBIif
u npodunsheit yposuu / . SI. Msxuwes, B. B.
byxosues, B. M. Uapyrun : non pen. H. A.
[lapdentseBoit .— 23-e uzm. — M.: IIpocBerenue,
2014 .— 399 c. ISBN 978-5-09-032373-4

2014

53

Jononnureannasn aurepary

[Tunckuit, A. A. ®usuxa - yuebnuk / A.A. Iunckuii,
I"10. T'paxorckwii ; nox o6, pex. 10.U. Huka, H.C.
Hypemieroit. - 4-e usa., ucnp. - M. : ®OPYM -

WMH®DPA-M,. 560 c.

2021

URL:https://zna
nium.com/catalo
g/product/11503
11

4.2.2. llepuoanueckue n3ganus
4.2.3. UnrepHeT-pecypenl

Hayuno-nonyssipustit gpusuko-MaremMaruyeckuit kypHait «Keaut» - URL: http://hemi.wallst.ru/
Snepnas dusnka B Unrepuere - URL: http://nuclphys.sinp.msu.ru/
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5. KOHTPOJIb X OUEHKA PE3YJIbTATOB OCBOEHHUS YYEEHOI ANCIUTIITAHBI

Pesyrvmamol 06yuenun Memoowt oyenku

Cmyoenm nayuumca: Buinonnenue:

— OOBSCHATL U AHAM3UPOBATh POTb U MECTO (u3ukK B | MPAaKTHYECKUX 3aHATHIA,
(hopMHpOBaHEH COBpeMeHHOH HayqHOI KapTUHBI MHPA, B | ceMHHApOB,

Pa3BUTHH COBDEMEHHOM TEXHMKH W TEXHOJOTHH, B
IPaKTHYECKON AEATENLHOCTH JIOACH]

~ XapaKTCpHU30BAaTh B3aUMOCBA3b MEXIY OH3UKOH wu
APYTHMH €CTECTBEHHBIMH HAYKaMH;

— XapakTepu3oBaTh CHCTEMHYIO CBS3b MENXITY
OCHOBOIIOJIAraloLIMMHU HaYYHBIMHA noHsTHsmu: | PROOTH, Hamucanue coobmenni,
[IPOCTPanCTBO,  BpeMdA, MaTepus (BeIeCTBO, moJe), | pedepaToB, NoKkIaIOB.
ABYDKEHHE, CHIIa, SHEPTHS,

— TOHAMATE M OOBACHATH LEIOCTHOCTh  (DUBHYECKOH
TCOPHH, Pa3INyaTh I'PAHULBI €€ MPUMEHUMOCTH U MECTO B
pAny Apyrux GU3HYECKUX Teopwil;

— BJIANCTb  NIPUEMaMH  [OCTPOEGHHS  TEOPETHYECKHX
JIOKa3aTeJIbCTB, a TAaKXKe NPOrHO3HPOBAHHUS OCOOEHHOCTEH
NPOTeKaHus (U3MYECKUX SIBICHHUM M MPOLECCOB HA OCHOBE
TIOJTyY€HHBIX TEOPETHUECKUX BBIBOLOB U J0KA3ATEILCTB,

— CaMOCTOATENBHO KOHCTPYMPOBATH IKCIEPHMEHTATbHbBIE
YCTAaHOBKH  1Ji1  TIPOBEPKH  BBIABHHYTHIX  THIIOTE3,

11ab0paToOpHEIE U KOHTPOJIBHBIX
paboThl, TECTHPOBAHHS,
MHMBUTYaJIbHBIX 3aJaHUH,
NPOEKTHO-UCCIIEN0BATENBCKOH

pPacCUYMTEIBATH a6COJ'I}OTHy}O H OTHOCHUTECIBHYIO
NNOTPCUIHOCTH,

= CaMOCTOATEJIbHO IIAHUPOBATh U IIPOBOOHUTH (1)H3PI‘I€CKH€
SKCIICPUMCHTHI,

— peuare NpaKTHKO-OPUEHTHPOBAHHBLIE KAa4YECTBEHHLIE U
pacueTHbIE (PU3MUECKHE 3a/[aull ¢ OTIOPOil KaK Ha W3BECTHBIC
(u3nIECKMe 3aKOHbI, 3AKOHOMEPHOCTH W MOJENH, TaK H Ha
TEKCTBI ¢ U3OBITOYHOM HHpOpMaNHel;

— OOBACHATb ~ TPAHMIBI  NPUMEHEHHS  H3YdeHHBIX
busnyeckux Mopenedt npum  pemenun busmyeckux u
MEXIPEAMETHBIX 3a1ay;

— BBIIBUIaTh TUIIOTE3H] Ha OCHOBE 3HAHHUS
OCHOBOIIOJIAraIOMMX  (U3UUECKHK 3aKOHOMEPHOCTEH u
3aKOHOB;

— XapaKTepu3oBaTh IJ00ANBHBIC INPOOIEMBI, CTOSIIHE
Mepea  9eNIOBEYCCTBOM:  JHEPIETHHYCCKHE,  CHIPHEBBIE,
OKOJIOTMIECKHE, U POJIb GU3MKH B PEIICHAU ITHX NTPOGIIEM:;

— OOBACHATS NPHHLMIBL  paboTBl M XapaKTEPHCTHUKH
M3YYCHHBIX MalKH, MPUOOPOB U TEXHUYECKUX YCTPOHCTE;

— OOBACHATEL YCIOBHS MPUMEHEHUS (PH3MYCSCKUX MOmeneii
IpH peIeHNH (PU3MYECKUX 3a/ay, HAXOAMTh aJeKBATHYIO
NPE/UIOKEHHON 3aqaye (U3MUECKYI0 MOIENb, pa3pelraTh
MpobJIeMy Kak Ha OCHOBE WMEIOLIMXCS 3HAHHH, TaK ¥ IpH
TIOMOILIH METOJOB OLEHKH.

Huppepenyuposannsiii 3auém
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