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1. IACIIOPT PABOYEI ITIPOT'PAMMBI YYEBHO! JUCUIMILINHBI

1.1. O6macTh npuMeneHns pabove NporpaMmbl
Pa60qa$1nporpaMMao6meo6pa3<)BaTeanoﬁyqeGHOﬁanannHHm«CDH3HKa>>npesza3Haquann;1
n3ydeHns Ou3EKA B MpoQeccHOHaNbHBIX — 00pa30BaTENbHBIX —OPraHM3ALHMAX, ~PEATH3YIOUINX
06paBOBaTeHI:Hy}OHpOFpaMMprGIIHeFO0611161“0O6pa30BaHI/IHBHpeIIeJIaXOCBOCHI/IHHHCC3 CI1Onabase
OCHOBHOT0 0BIIEr0 06pa30BaHHAATIO CIIELMATBHOCTH TEXHHIECKOr 0 Ipoduas CIIO

15.02.10 «MexaTpoHHKa H MOGHIbHAs POGOTOTEXHHUKA (110 OTPACAAM)»

1.2. Mecro yue6Hoii nuenuminnb B crpykrype IIICC3
VyeGuas mucmuruaa «Du3nkay IBNeTcs yueGHbIM IpeIMeToM 00s3aTe/IbHOI IpeaMeTHON
o6mnacTu «EcrectrennbieHaykn» O OC cpenrero 0dmero obpasoBaHus

1.3. Ilesu w 3amaum y4eGHOW AMCHMILUIMHBI — TPeOOBAHHS K pe3yabTaTaM O0CBOCHUH
y4eOHOH THCHMIIHHDBI

COIICp)KaHl/IeIIpOI‘paMMBI«(DI/IIZI/IKa))HaHpaBJICHOHaJIOCTI/I)KeHI/IeCHGIIYIOHII/IXIIeJleﬁ:
e OCBOGHME 3HAHHI O (YHIAMEHTAIBHBIX (QU3MIECKUK 3aKOHAX M NMPUHIHINAX, ICKAIMX B OCHOBC
COBPEMEHHO (U3UIECKOl KaPTHHbBI MHPE HaHOONee BaXHBIX OTKPBITHAX B o6nacTy PU3NKH, OKa3aBIIHX
OTIpeIeNSrolIee B HIeHa PA3BU THE TEX HUKH HTEXHOJIOTHILMETO X HAY THOT O IO3HAHHS TIPUPOJIBL
e OBIA/ICHHE YMEHMSAMH IIPOBOIHTE HAOIOICHU A IIAHMPOBATE X BBITIOIHATD 9KCIIEPUMEHTBL BBIIBUIATh
IHIIOTE3bI M CTPOUTE MOIEIH, IPUMEHSATH 10Ty YEHHBIC 3HAHUATIO usmKe 1715 OO BICHEHHA pPa3HOOOPA3HBIX
hu3MUecKyX SBJICHHH U CBOMCTB BEIICCTE MPAKTHIECKH HCIIOIb30BATh (usHuecKue 3HAHKS, OLICHUBATh
JOCTOBEPHOCTH ECTECTBEHHOHAY YHOM HEpOpMAIIHH,
e pa3BUTHE [03HABATENIBHBIX HHTEPECOB, HHTEJIEKTY AJIBHBIX M TBOPIECKHMX criocoOHOCTEN B Ipolecce
NpHOOpETEH s 3HAHUH 1 YMEHHH 110 QHU3NKe C UCTIONB30BAHNEM a3 IHBIX ACTOHIKOB HH(pOPMAIUH U
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOT UL
o BoanTaHney6e>K)1eHHocmBBo3Mo>KHocmn03HaHm3aK0HOBnpnponm,ncnonbzoBaHmzxocmxceﬂnﬁ
bu3uKH Ha GNaro pasBUTHA YEJOBEICCKON IMBUIIM3ALINY, He0OXOIMMOCTH COTPYIHHYECTBA B IIpOIECcCe
COBMECTHOTO BBINOJTHEHHS 3384, yBAXXHUTESIHHOIO OTHOUICHHS K MHEHHUIO OMNIIOHCHTA TIpH o0CcyXIeHUH
TIPO6JIEM €CTECTBEHHO-HAY YHOTO COACPKAHULTOTOBHOCTH K MOPaIbHOTHYECKOH OLIEHKE HCIIONb30BAH M
HayYHBIX IOCTHKEHHL,IyBCTBAOTBETCTBCHHOCTH 3a3aLIUTY OKpYXKaroLIeH Cpeiby
e JCIIONb30BAHHE TPHOOPETEHHBIX 3HAHAH U YMEHUH /1 PEIICHHS [IPaKTHICCKAX 3a1a1d MTOBCEIHEBHOH
KU3HK00ecIeueH s 6€30MacHOCTH COOCTBEHHON KM3HK,PAIMOHAIBEHOT O TIPUPOIOTIONB30BAHMA U OX PAHbI
OKpy Karoleil cpebl H BO3MOXHOCTh NPUMCHCHH 3HaHHMH TP peleHHH 3ajay, BO3HMKAIOWKX B
focneayommei mpodeccHoHATbLHON IeATENbHOCTH

OcBOeHHeE CoIepXKaHus yIeOHOM INCIUILTHHB « PU3HKAY oGecreunBaeT JOCTIKEHNE CTY ICHTaMH
CIIEAYIOILNX PE3yAbTATOR!
e JINYHOCTHBIX:
— YyBCTBO TOPHOCTH M YB&KEHHS K MCTOPHH M JOCTIKEHMAM oTeuecTBEHHOM (HU3NUIECKOH HAYKH,
u3MYECKy TPaMOTHOE MOBEACHHE B IpodecCHOHATBHON JeATENbHOCTA U OBITY TPH obpalueHun ¢
npuGOpaMy M yCTPOHCTBAMY,
— TOTOBHOCTb K IPOJO/DKEHHIO 00pasoBaHMA ¥  TOBBIIICHHA KBanmuQUKalMyd B H30paHHOH
HpOQ)eCCHOHaHBHOﬁIICSITGHBHOCTHI/IOGT:eI(TI/IBHOGOCO3HaHI/IepOIII/ICI)I/I3I/I‘I€CKPIXKOMHCTCHHHﬁBBTOM
~ YMEHHE UCITONIb30BATh NOCTHIKECHUA COBpEeMeHHOH GHU3NIecKot HayKH 1 PH3HIECKUX TEXHOJIOTHH 1S
[IOBBIIEHUs COOCTBEHHOr0 HWHTEJUIEKTYAJIBPHOIO pa3sBUTUA B BLIOpaHHOM TpodeccHOHANIBHOH
NEeATENBHOCTH,
— yMEHHE CaMOCTOSTENBHO JOOBIBATH HOBBIC [UIs cebst hu3MUECKye 3HaHMs, WCMONB3Ys IS 3TOTO
JOCTYITHBIE HCTOYHUKI HHOPMAIHH,
- yMeHHeBblCTpaHBaTbKOHCprKTHBHmeB3anM00THomeHmBKomaHnenopemeHmoo6umx3a,naq;



— yMeHHE CaMOCTOSITENHHO N0OBIBATE HOBBIC UL cebs QusHUecKue 3HAHUI, MCTIONB3YS AN STOTO
JOCTYITHBIC HCTOTHUKH ur(opMaIHL;

— yMEHHE BBICTPAUBATh KOHCTPYKTHBHBIC B3aMMOOTHOIIIEHNS B KOMAHIE 110 PEIICHAI0 o0mux 3a1a4y,

— yMeHHe YIpaBIATH CBOCH [103HABATENHHOM AESTENBHOCTBIO, MPOBOIUTH CaMOOTCHKY yPOBHS
cOGCTBEHHOrO MHTENIEKTYAIBHOTO Pa3BUTHL,

e MeTanpeIMeTHBIX:

— WCIOJb30BAHUE pa3JIMIHBIX BHIOB [[O3HABATENHHON HEATENBPHOCTH I peIICHNA du3uIECKHX
3aqay, NpPUMEHEHHE OCHOBHBIX ~METONOB nosHamus  (HaGMONeHWs, OIMCAHHd, H3MEPCHUA,
KCIIEPUMEHTA) ISl H3YUCHHUS PasIHHbIX CTOPOH oxpyKaromei IeACTBUTENBHOCTH,

—  JCIIONB30BAHUE OCHOBHBIX MHTEINICKTYaIbHBIX omepalluii: MOCTAaHOBKA 3a/a%H, GopMyIHpPOBAHUAL
FHNOTE3, aHanW3a ¥ CUHTE3a, CpaBHCHMI, 0GOGICHN S, CHCTEMATU3aL|H, BBUBICHUS TPHIMHHO-
CIIEJCTBEHHBIX CBs3€H, MOMCKa aHanoros, $OpMYTMpPOBAHHS BBIBOJIOB [l H3YICHHA pasIHUHbIX
cropor (u3ndeckux OOBEKTOB, JBJICHMH ¥ IPOIECCOB, ¢ KOTOPHIMH BOSHHKACT HEOOX0AUMOCTD
CTANKUBATHCA B PO(ecCHOHaNBHOR chepe;

— yMeHWe FeHEPHPOBATh UK 1 OIPENCIATS cpecTBa, HeOOXOMMbIE JUTS X Peaiisatiid,

_ yMeHHE WCIONB30BATh PAsMIHBIC HCTOMHMKI g monydeHus (u3NYECKOH uHdOpMAaIKH,
OlleHUBATh €€ JOCTOBEPHOCTE;

— yMeHHMe aHAIM3UPOBATH M NPCACTABIATE HHQOPMALIHIO B Pa3IIIHBIX BIIAX;

— yMeHye MyONMUHO [PEICTABIATH PE3yJbTATE] COGCTBEHHOIO HCCIIENOBAHMUs, BECTH IHUCKyCCHH,
JOCTYNHO 1 TapMOHHYHO COYETas COACPIKAHUC 1 OopMBI IpECTABISIEMOMH uHGOPMAIIIH;

e mpeAMeTHBIX:

— OGDICHSTH M AHAIMZUPOBATH POJb M MECTO dusuxy B GOPMHPOBAHIH COBpEMEHHON HAy4YHOH
KapTUHBI MEpa, B Pa3sBUTHH COBPEMEHHOH TEXHMKH U TeXHOOrHi, B NPAKTAYECKOH IeATEIBPHOCTH
TOLIeH;

— XapaKTepU30BaTh B3aUMOCBSI3b MENULY H3MKOH M IPYTAMH €CTECTBEHHBIMU HayKaM¥,

— XapaKTepU30BaTh CHCTEMHYIO CBA3b MENKIY OCHOBOIIOJArAIONMMY HAYYHBIMH ~TIOHITHAMH:
TIPOCTPAHCTBO, BpeMsl, MaTepHs (BEILECTBO, II0NIE), IBIXKEHUE, CHa, SHEPTHA,

— [IOHMMATb ¥ OOBSICHATH LENOCTHOCTD (E3IUECKOH TEOPHH, pasiIuiaTh TPAHAIIbL e IIPUMEHUMOCTH
1 MECTO B PSAY APYTUX Qu3nyueckux TEOPHUH;

— BrajeTh [pPHEMAMH IOCTPOCHHA TEOPSTHICCKUX JIOKa3aTenbCTB, a TaKKe MPOTHO3HPOBAHIS
0cOGeHHOCTeH MpOTeKaHHs —(PU3HISCKUX geieHmii ¥ [pOIECCOB HA OCHOBE MOJYHCHHBIX
TEOPETHUECKUX BBHIBOJOB H JI0Ka3aTe/IHCTE,

—  CAMOCTOSTENHHO KOHCTPYHPOBATH IKCIEPUMEHTATIBHBIC YCTAHOBKH [UIfl [IPOBEPKY BBIABMHYTBIX
IHIIOTe3, PACCIMTHIBATH AOCOTIOTHYIO H OTHOCHTEIBHYIO HOIPELHOCTH;

—  caMOCTOSITENBHO TUTAaHUPOBATE ¥ IPOBOAUTD dusrUecKne SKCICPUMEHTBL;

— peImaTh NPAKTAKO-OPHEHTHPOBAHHBIC KaueCTBEHHbIe ¥ pacueTHble pu3uuecKue 3aladu ¢ OTIOPOH
KaK Ha W3BECTHDIC (PM3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH, TAK M Ha TEKCTHI C H30BITOYHON
urdopmanue;

— OBBACHATH TPAHMIE] IIPUMCHEHMS M3yICHHBIX (H3UUIECKIX MOJIeIIeH TIPH PEIICHIH pu3UHECKUX U
MEXIIPEAMETHBIX 3331,

— BBUIBMIATbH TMIIOTE3bI HA OCHOBE 3HAHHA OCHOBOIIONArafomuX (PU3MICCKUX 3aKOHOMEPHOCTER |
3aKOHOB,

~ XapaKTepu30BaTh I7100ANBHBIE 1poGeMbl, CTOSIITHE [Epes IeNOBCHCCTBOM: SHEPTeTUYECKHE,
CHIPBEBBIE, SKOJIOIUYCCKHE, U POIIb U3UKA B PELICHHUH ITUX npo0OieM;

— 0GBACHATH IPUHIMIB! PAOOTHI U XapaKTePUCTHK M3YYEHHBIX MAIIKH, TPHOOPOB M TEXHUICCKMX
YCTPOMCTB;

. OGBICHST YCIOBUS IpHMEHEHHs (H3MICCKIX Mozenell Opu pelreHud (GU3MYECKHX 3alat,
HAXOIMTh AEKBATHYIO NPEJIOKEHHOH 3a1a4e du3MUECKyI0 MOJielb, Paspeiarh npobieMy Kax Ha
OCHOBE MMEIONIMKCS 3HAHMM, TAK ¥ [PY IIOMOLIH METO/OB OIICHKH.



2. CTPYKTYPA 1 COJEPKAHUE YUEBHOM JUCIATLINHBI

2.1. O6bem yueOHOoH JHCIMIIHALI 1 BUADI y4ueOHOi padoThl

Bup yae6uoii paGoThI

O0beM JacoB

O6peM 00pa3oBaTeJbHOM MPOrPaMMBbl yueGHOH I CUHILIHHbI 126
B TOM 4HCJIE!

TeopeTHIecKoe 00yIeHNe 44
naGopaTopHbie PaboTEI (ec/iu npedycmMompeno) 22
TIPAKTHUECKUE 3AHATUS (eCIU npedycmompeno) 22
MHMBHIYATbHBIA IPOEKT (ecnu npedycMompeHo)

KOHCYJIbTALMH 4
caMocTosITeIbHas paboTa 00yYaromerocs (Bcero) (ecau npedycmMompeno) 22
B TOM YHCIIE:

caMOCTOsTeIbHAs paboTa HaJl MHANBUAYaIbHBIM [IPOCKTOM (ecnu npedycmMompeno) 22
IIpoMe:KyTOYHAS ATTECTALMS (Pxzamen) 12
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJ1OB VUYEBHOMH JEATEJBHOCTH

CTYAEHTOB

COJIEPYKAHME
OBYUEHUS

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB I[E%TEJH)HUOCTI/I
CTYJIEHTOB (HA YPOBHE YYEBHbIX JENCTBHN)

Beenenne

VMeHHs IIOCTAaHOBKH Iiejel JeATeIbHOCTH, IUIAHHPOBAHHA COOCTBEHHOM
IEeSITeILHOCTH VIS IOCTHIKEHHS IIOCTaBJICHHBIX fieJiel, IpeABUACHUS BO3MOXKHBIX
pe3yJibTaToB  3THX JeHCTBHUIH, OpraHW3alid CaMOKOHTpOIL M OLEHKH
TIOJTyYCHHBIX PE3YJIbTATOB.

PasBuTHE CIOCOGHOCTH SICHO M TOYHO H3J1araTb CBOM MBICIH, JIOTHYCCKH
060CHOBEIBATD CBOK) TOUKY 3PEHHMs, BOCIPMHMMATH W AHAMM3UPOBATH MHCHIT
cobeceHUKOB, IPU3HABAS IPABO JPYroro 4eIoBeKa Ha HHOS MHCHHC.
[TpousBeneHure W3MEPEHUS dusnyecknx BEIMYMH M OUCHKA  TPAHMIBL
TIOTPEITHOCTEH H3MEPEHUH.

[pejxcTaBienre TPaHULIBI [IOrpelIHOCTedl  M3MEPEHHH IIpH  MOCTPOCHHH
rpaduKoB.

V' MeHHe BbICKA3hIBATH THIIOTE3HI I 00BICHEH)S HAOIIONAEMBIX SIBTICHUH.
VMeHHe Ipeiarath MOJIEIH sIBICHUH.

VKa3aHue PaHyIl IPUMEHEMOCTH (HU3HYECKHX 3aKOHOB.

V3707KeHne OCHOBHBIX MOJOKEHUH COBPEMEHHOM HayYHON KapTHHbI MUpA.
[IpuBeneHHE IPUMEPOB BIUSHUSL OTKpBITUH B (pH3MKe Ha NPOTPECC B TEXHUKE U
TEXHOJIOTHH IPOU3BOICTBA.

Ucrons3opanue VHTepHETA [UIsl IIOKCKA HE(GOPMATIMH.

1. Mexanuka

KunemaTuka

I[IpencTaBieHue MEXAHMYECKOro IBIDKCHHSA Teia ypaBHEHUSAMH 3aBHCHMOCTH
KOOPAMHAT ¥ NPOEKIMeH CKOPOCTH OT BPeMEHH.

IIpencrapneHre MEXaHHYECKOro MBHIXXCHMA Tela rpaduKaMK  3aBHCUMOCTH
KOOpPIMHAT U IPOEKIKEH CKOPOCTH OT BPEMEHH.

Onpefenenne KOOPIAUHAT HIPOAECHHOrO IYTH, CKOPOCTH H YCKOpPEHHUsl TeJa 10
rpagukaM 3aBUCHMOCTH KOODJIHMHAT H IPOEKIMH CKOPOCTH OT BPEMCHH.
OmnpefienieHse KOOPIMHAT IPOHIEHHOTO MyTH, CKOPOCTH H YCKOpEHHUs Teja 1o
ypaBHEHUSM 3aBUCHMOCTH KOOPIHHAT U IPOCKIMI CKOPOCTH OT BPEMCHH.
IIpoBeneHne CPaBHUTENBHOIO aHANM3a PABHOMEPHOTO U PaBHOIIEPEMEHHOTO
JIBYDKEHUH.

Via3aHue HMCIOJIB30BaHUA NOCTYIATENbHOrO U BPAIIAaTe/IbHOTO JIBHKEHUH
TEXHHKE.

[IpnoGpeTerne ompiTa paboTel B Tpymme ¢ BBINIOJIHEHUEM  Pa3IMIHBIX
COLMAITEHBIX POJICH.

Pazpa6oTka  BO3MOXXHOH  CHCTEMBI medcTBUi M KOHCTPYKIHM  AJId
SKCIIEPHMEHTAIBHOTO OIpe/IElCH S KUHEMATHIECKHUX BETIIHH.

[Ipencrasienye HHGOPMAIHH O BUAAX JBIOKCHUA B BUNC Ta0IML Bl

JAuHaMuKa

O6BbsICHEHHE JEMOHCTPAIMOHHBIX 9KCIIEPUMEHTOB, MONTBEPXKAAIONIHX  3aKOH
HHEPLHUH.

M3mepenne Macchl Tea.

3Mepenue CUIBI B3aUMOICHCTBHA TEIL.

BoupclicHHe  3HAUeHMs  CWI [0 H3BECTHBIM  3HAYCHHAM  MAace,
B3aMMOJICHCTBYIOMIMX TEJ X HX YCKOPEHHUH.

Brrupcienne 3HaYeHNs yCKOPEHUH Tell IO U3BECTHAIM 3HAICHHAM JEHCTBYIOIIHX
CHJI 1 Mace Tell.

CpaBHeHHUe CHIIBI ISHCTBUA U IPOTHBOECHCTBHS.

IIpuMeHeHHe 3aKOHA BCEMHPHOTO TSATOTEHMS IPH PacueTax CHJI U YCKOPEHUH
B3aUMO/IEHCTBYIOIIMX TEIL.

CpaBHEHHE YCKOPEHHs CBOOOIHOTO NaAeHHs Ha ITaHeTax Conpe4Holl CUCTEMBL.
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Brie/eHye B TEKCTe yueOHMKa OCHOBHBIX KATeropui Hay4HOM MH(OPMAIHH.

CTaTiKa ¥ 3aKOHbI | IIpHMEHEHHe 3aKOHA COXPAHEHWsS HMITyJIhca Il BBIYHCIICHHS W3MEHEHUM
COXpaHeHHs CKOpOCTeH TeJt IIPH MX B3aMMOICHCTBHAX.

Nsmepenne paboThI CUIT U H3MEHEHHES KHHETHIECKOH DHEPTUHM TENa.

Brrurcienie paboThl CHUT ¥ H3MCHEHHS KUHETHYECKOH SHEPIUy Tela.

BhraucieHye MOTeHIHAIBHON SHEPTHH TeJI B TPAaBUTAMOHHOM IIOJIE.

OrmpefeneHne MOTEHIMATBHOA SHEPTHH YIPYTO neGopMHEPOBAHHOIO Tena IO

M3BECTHOM Je(hOopMaliii U KECTKOCTH Tea.

[IpuMeHeHHe 3aKOHA COXPaHCeHH MeXaHWJecKoil 9SHEepruu IIpd pacueTax

pe3yNBTATOB B3aMMOIEHCTBHH Tel IPABMTALMOHHBIMH  CHIAMH H CHIIaMH

YIPYTOCTH.

Vxas3aHue IpaHuil TPIMEHIMOCTH 3aKOHOB MEXAHUKH.

Vkasanue y4eOHbIX TUCHHUIUIAH, IPH M3YIEHHH KOTOPBIX UCIOIB3YIOTCH SAKOHDI

COXpaHeHusl.
2. OCHOBBI MOJIEKYJISIPHOI (PU3HKH ¥ TEPMOAMHAMUKHA
OcHOBBI BHIIONHEHAE JKCIEPAMEHTOB, CILy)KAllMX [ OOOCHOBAHMA MOJICKYJIAPHO-
MOJIEKY IS PHO- xunetnyecko Teopun (MKT).
KUHEeTHYeCKOH Pemenpe 3a7ad ¢ IPUMEHEHHEM OCHOBHOIO —YPaBHEHMS MOICKYJAPHO-
TEOPHUH. KUHETHYECKOM TEOpHH Ta30B.
Hpeanpuplii raz. | OnpeneneHue napaMeTpoB BEIIECTBA B ra3000pa3sHOM COCTOSHHY HA OCHOBAHHMH

ypaBHEHHs. COCTOSHHS HIEATBHOTO rasa. Orpenesenne napaMeTpos BEIIECTBA B
ra3006pa3HOM COCTOSHUM B TIPOMCXOIAIMHEX  IPOLEccoB MO rpaduxam
sapucumoctH p (T), V (T), p (V).

DKCIEPUMEHTATBHOE HCCIICIOBaHUE 3aBUCHMOCTH D M, Vv (M), p V).
TIpencraBineHye B BUE IpaduKoB H30XOPHOTO, 1300apHOT0 ¥ M30TEPMUUECKOTO
TIPOLIECCOB.

BhIUECIEHHE CPeIHEH KMHETHYECKOH SHEPTUH TEIIOBOIO ABIKCHHA MOJIEXYJI 1O
W3BECTHOM TeMIepaType BeIIeCTBa.

BRICKA3bIBAHMAC TUIOTE3 Wi OOBACHEHWs HAOIIONAEMBIX SBICHHH. VYxazanue
rpaHMI] IPUMEHUMOCTH MOJEIH «umeanpHbIi rasy u 3axoHoB MKT.

OcHoBbl M3mepenne KONMUYECTBA TEIIOTHL B IPOLECCcax TemIonepeaym.
TePMOANHAMHKH PacyeT KOJMYECTBA TEINIOTHI, HEOOXOMMMOIO Ui OCYIIECTBICHUS 3alIaHHOTO
TIpoItecca ¢ TerIonepeaie.

Pacuer u3MeHEHMs BHYTPEHHEH OHEpPIUH TelL, paboTbl M IIE€PEeNaHHOTO
KOJIMYecTBa TEIIOThI ¢ UCIIOIB30BaHUEM IIEPBOTO 3aKOHA TEPMOAUBAMHUKH.
Pacder paGoTHl, COBEPIIEHHO ra3oM, 1o rpaduKy 3aBHCUMOCTH P (V).
Beruucnenue paboTsl rasa, COBEpIIEHHON TP H3MCHEHMH COCTOSAHHA II0
3aMKHYTOMY LHUKITY.

Brraucienue KITJ[ mpu coBeplieHMM ra3oM paboTEl B IIpOIECcax H3MEHCHUS
COCTOSIHMS 110 3aMKHYTOMY IUKITY.

OO6bsICHEHHUE IPHHIUIIOB JEHCTBYS TEILIOBLIX MAIIHH.

JemoncTpamysi pomd (Gu3MKH B CO3MaHUU M COBEPILEHCTBOBAHMM TEIIIOBBIX
IBUraTenc.

M3noxenue CyTH HKOJIOTUUCCKUX npo6ieM, 00yCIOBICHHBIX paboTol TEIUIOBBIX
gBuraTesiell M NpPeIOKEHHe NYTH HX  PCHICHMI. Vikazagge TpaHuil
IPUMEHMMOCTH 3aKOHOB TEPMOIMHAMUKH. VMeHHe BECTH IHAaNIoT, BBICIYIIUBATh
MHEHHE ONNOHEHTa, YYacTBOBAarb B JMCKYCCHH, OTKPBITO BBIpKATE u
OTCTauBaTh CBOIO TOUKY 3PEHHSL.

VkazaHue y4eOHBIX AUCHMIUIMH, IPY H3Y4CHUH KOTOPBIX HCIIONB3YIOT YUEeOHBIA
maTepuai «OCHOBBI TEPMOIHHAMUKIY .

CpoiicTBa napoB, | M3Mepenye BIaXXKHOCTH BO3yXa.
KUAKOCTEH, PacueT KOJTMYECTBA TEIUIOTH, HEOOXOIMMOTO JUlsi OCYIIECTBIICHHMA MpOLECcd J
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TBEPABIX TEJl.
TenioBble ABJICHUSA.

IIepexoia BEIeCTBa U3 OJHOI0 arperaTHOro COCTOSHUS B APYTOC.
DKCnepIMEHTATEHOE UCCIIe0BaHNEe TEINIOBBIX CBOHCTB BelecTBa. IlpuBeacHue
IIPEMEPOB KaIMLIAPHEIX SBICHAN B OBITY, IPUPOJC, TEXHUKE.

HWcceIoBaHNE MEXAHHIECKUX CBOMCTB TBEPIABIX TEIL.

[IpuMenenue (QU3HYECKHX TOHATHH M 3aKOHOB B yyeOHOM MaTepHaie
mpodecCHOHANBHOIO XapaKTepa.

Wcnons3opanne VHTepHETA IS [TOMCKA HH(OPMAIIA O pazpaboTKax

1 IPUMEHEHUH COBPEMEHHBIX TBEPABIX U amMOp(HBIX MATEPUATIOB.

3. DaeKTpoAHHAMHKA

DIEeKTPOCTATHKA

BhIupclenne Cil B3auMOIERCTBUA TOYEYHBIX SJIEKTPHUCCKHUX 3apAZI0B.
BeIupciIeHne HANPSKEHHOCTH 3JIEKTPHUECKOTo MOJS OXHOr0 M HECKOJBKHX
TOUYEUHBIX JNEKTPUIECKUX 3apsa0B.

BhlumclieHde TOTEHIMANa 2JIEKTPHUSCKOTO [OJIT OIHOr0 K HECKOJIBKHX
TOYEUYHBIX ITEKTPUUECKHK 3apaoB. Msmepenune pasHOCTH OTCHIIHATIOB.
V3MepeHnre SHEPTHH HIEKTPUIECKOTrO OIS 3apsHKEHHOr0 KOHICHCATOpA.
BEIYnCIICHIE SHEPTHHA SJIEKTPHIECKOTO TOJIs 3aPsSDKEHHOT0 KOHACHCATOPa.
PaspaboTka ITaHa W BOSMOXKHOH CXeMbl JGHCTBUH OKCICPHUMEHTATBHOTO
OmpesieNieHHsl  ONEKTPOEMKOCTH  KOHJAeHcaropa M JIMDIEKTPAYECKOM
HPOHUIIAEMOCTH BEIIECTBA.

[TpoBenenue CPaBHHUTEIIBHOIO aHaIN3a PaBUTAIIOHHOTO u
3NEKTPOCTATHIECKOTO TOJIEH.

IMocTOSIHHBIH TOK

3MepeHre MOIIHOCTH 3JIEKTPHYECKOro TOKa. Wamepenne DJC ¥ BHYTPEHHETO
CONPOTUBIICHUS] HCTOUHHMKA TOKA.

BEINOJHEHHE PAcyeToB CAJIBL TOKA M HAUpPsKCHHH Ha y9acTKax SICKTPUICCKHX
Hemeil. OGBsICHEHNE HA MPUMepe dIEKTPHYECKOU IENd ¢ NBYMS HCTOUHUKAMU
toka (B/1C), B KaKoM ciryyae HCTOUHMK

SJIEKTPHIECKOH OHeprud paboTaeT B PEXHME IeHeparopa, a B KakoM — B
PEXKUME TIOTPEOUTENS.

Omnpenenenre TeMIepaTypbl HUTH HaKalABaHUL. W3MmepeHHe DIEKTPUICCKOTO
3apsiaa 3JeKTPoHa.

CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTHKH JHOMA.

IIpoBe/ieHHe CPABHUTEIHHOTO AHAIN3A HOMYIPOBOJIHUKOBBIX IHOI0B A TPHOLOB.
Hcnonp3osanue MHTepHETA JUIst HOUCKA HHQOPMALMU O NEPCIEKTHBAX PasBUTAA
HOJIYIPOBOJHUKOBOHM TEXHUKH.

V¢TaHOBKA NIPHIMHHO-CIIEICTBEHHBIX CBA3CH

O6bsICHEHHE TPUPOLIBI SIEKTPHUIECKOr0 TOKa B METaJlIaX, dCKTPOIMTAX, rasax,
BaKyyMe U IOJyIPOBOTHHUKAX.

[IprMeHeHre dIEKTPOIM3a B TEXHHUKE.

[IpoBenenue CPaBHHTEIBHOIO aHam3a HECAaMOCTOSATENBHOIO 5
CaMOCTOATENBHOTO Fa30BhIX Pa3psIOB.

MarauTHble
SIBJICHHS]

V3aMepeHye MHAYKIUA MArHUTHOTO IOJs. BBIMHCIEHHE CHI, JEUCTBYIOIUX HA
IIPOBOJIHKK C TOKOM B MATHATHOM IIOJIE.

BouuclIeHne CWI, AEHCTBYIOLMX HA OJEKTPHUCCKHH 3apsj, NBIDKYIMHCK B
MargUTHOM I10JI€.

VceneqoBanue SIBISHHUM 3JIeKTPOMarHuTHO MHAYKIMH, CAMOUHIYKIIHH.
BrIunCIeHHE SHEPIHU MarHUTHOTO MOJIA.

O6BICHEHHE IPUHIAIIA JSHCTBHS JICKTPOABUTATES.

O6bsacHeHHe INpUHIMIA JCHCTBHSA TeHeparopa 3IEKTPHYECKOro TOKa U
3JIeKTPOU3MEPUTENBHBIX HpHbopoB. OOBACHEHME NPHHIMIEA JEeHCTBUS Macc-
cexrporpada, yeKopuTesen 3apsuKeHHBIX JaCTHIL.

OOBACHEHHE POM MATHHTHOTO MOJA 3eMIH B JKH3HHA pacteBMil, XUBOTHBIX,
yeJoBeKa.
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IIpuBeicHre NPUMEPOB INPAKTHYECKOrO MPUMEHEHHs H3YICHHBIX SIBJICHUH,
3aKOHOB, IIPHOOPOB, YCTPOUCTB.

[IpoBeneHue  CPaBHHUTENHHOTO — aHANU3A CBOMCTB  DIIEKTPOCTATUYECKOTO,
MArHHTHOTO ¥ BEXPEBOTO SIEKTPUYECKUX MOJIEH.

OGBsicHeHWe HA INPUMEpE MATHHTHBIX SBICHHH, M04eMy (U3HKYMOXHO
paccMaTpUBATh KaK METAMCIATIINHY.

4. KoneGanusi 1 BOJIHBI

Mexannyeckue HccnenoBanne 3aBHECHMOCTH TepHoja KojebaHuid MaTeMaTHYeCKOro MasTHHKA

KoJIe0aHus OT €ro [UIMHBI, MACCHI ¥ aMIUIATYIBI KonebaHu#.
HccreoBatne 3aBUCHMOCTH Ilepuofia KoneOaHui rpysa Ha MpYXHHE OT €ro
Macchl ¥ J)KeCTKOCTH NPy XXUHBL Brraucnenue nepuoaa
KoJIeObaHuil MaTeMATHYECKOrO MasTHHKA 110 W3BECTHOMY 3HAUCHMIO CTO JUIMHBL.
BolumclieHHe HepHojia KoleOaHuit rpy3a Ha IPYXKUHE N0 U3BECTHBIM 3HAICHUAM
€ro MacChl M )KECTKOCTH MPYKIHBI.
BripaboTka HaBHIKOB BOCHPHHHMATh, aHAIM3UPOBATE, nepepalbaTeIBaTh U
IPeBABIATH MHGOPMAIMIO B COOTBETCTBHH C IOCTABJICHHBIMH 3a1a49aMHA.
[IpuBeneHHE  NPUMEPOB  ABTOKONEOATCNBHBIX — MEXAHHYECKHX  CHCTEM.
ITpoBenenue KiaccuuKanyy KoneOaHui.

DaexTpomarnuTHble | Habmonenne ocuiorpaMmM rapMOHKHECKUX KOJIeOaHmi CHIIBI TOKA B UCTIH.
KoJIe0aHus M3Mepenne 3IeKTPOEMKOCTH KOHEHCATOpa.

Vsmepenue HHIYKTHBHOCTH KaTYIIKH.

VlccleoBaBuUe SBICHHS HIEKTPHYIECKOr0 PE30HAHCa B MOCIE0BATCIBHOM HEIH.
[IpoBesienyie aHATOTHH MEXKAY GUUIECKIMY BEIMYAHAMH, XapaKTePU3yIOMHMH
MEXaHHYECKYIO H 3IEKTPOMATHUTHYIO KojiebaTe/bHbIe CHCTEMBL.

Pacuer 3HaueHMil CHJIBI TOKA W HANpsDKEHHs Ha DJIEMEHTaxX LENH IMCPEMCHHOIO
TOKA.

VcenenoBasue NpUHIMNA neficTBus TpaHchopmaropa. Vicenenopanue NprHIMna
NeWCTBH reHepaTopa IepeEMEHHOr0 TOKa.

Vcronp3oparue VIHTepHETa IS TOMCKA HH(OPMAIIUE O COBPEMEHHBIX CIIOCO0aX
nepenayr JIeKTPOIHEPTUH

Mexanu4decKue u
3JIEKTPOMATrHUTHBIE
BOJIHbI

M3MepeHue IIMHEI 3BYKOBOM BOJIHBI IO PE3yIbTaTaM HaOIOACHUHA
uHTephEPeHINH 3BYKOBBIX BOJIH.

Ha6monenre ¥ OObSCHEHHe ABICHHMEM WHTep(epeHuud | I paKium
MEXAHUYECKHUX BOJTH.

[IpencTaBnenne oOmacTell NPUMEHEHHMS YIbTPa3ByKa M NCPCHCKTUBBL €rO
HCIIONB30BaHMS B PA3IMYHBIX 00IaCcTAX HAYKH, TEXHUKH, B MEIALIIHE.
U3noxeHHe CyTH OKOJOTHYECKHX IpoOyeM, CBS3aHHBIX € BO3ZEHCTRHEM
3BYKOBBIX BOJIH Ha OPTraHu3M YeIOBEKa.

OcyllecTBIeHAE pPaUolepeadyd U paguonpHeMa. Hccnenosadme CBOHCTB
3JIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOUIIBLHOTO TenedoHa.

PasBHTHE NEHHOCTHOTO OTHOLICHHS K M3ydaeMbIM Ha ypoKax (u3nku 00BeKTaM
M OCBamBaeMbiM BumaM gnesTenbHocTH. OOBACHEHHE NPUHLMIHMATIBHOrO
pasiUuMsl IPHPOABI YHPYIHX M OJNCKTPOMATHHTHBIX BOJH. W3noxenne CyTH
9KOJIOTHUECKHX Ipo0seM, CBS3aHHBIX C JJIEKTPOMArHUTHBIMA kosieOaHusIMu ¥
BOJIHAMH.

OG6bsiCHeHHE PONH DIEKTPOMATHUTHBIX BOJMH B COBPEMEHHBIX HCCICAOBAHUAX
BceenenHoil.

5. Onruka

IIpupona csera

HpI/IMeHeHI/Ie Ha NPaKTHUKE 3aKOHOB OTPaAXKEHUA H IPEIIOMIICHUA

CBCTA MIpHU pPCLICHMH 3a4aq.

OnpeﬂeneHne CIIEKTPAJIbHBIX I'PAHHI] qyBCTBUTEIBHOCTH YEJIIOBEYECKOr0 riasa.
YmMmenue CTPOUTH I/I306pa)KCHI/IH IpeaAMETOB, JaBacMbIC JIAH3aMH.
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PacueT paccTOsIHUS OT JIMH3BI 0 H300paXkeHus IpeIMeTa.
Pacuer ONTHYECKON CHIIBI TUH3BL

W3amepenue HOKYCHOTO PacCCTOSHUS JTUH3EL

HcnpiTanue Mozeneit MUKPOCKOIIA B TENECKONa

BoJinossie cBoiicTBa
cBeTa

Ha6monenue sneHus uHTephepeHIN 3JTEKTPOMaTHUTHEIX BOJIH.

Habmonenue apienus 1udpakiiy SJIEKTPOMAarHUTHBIX BOJIH.

Ha6monenue sSBIeHds MOJISPU3AINU 3JIeKTPOMardUTHBIX BOJIH.

VM3MepeHue JUIMHBI CBETOBOM BOJIHBI IIO Pe3ylbTaTaM HaOJONCHUS SIBIICHHUS
nutepbepennun. Habmonenne serenus mubpakuum ceeta. HaGmopenue
ABJIEHHS TOJISAPU3AIIMA U TUCIICPCUH CBETA.

[Mouck pasiuumii ¥ CXOACTBA MEXAY MU(bPAKIIMOHHBIM H JUCTIEPCHOHHBIM
CIIEKTpaMH.

[IpuBenenre MPUMEPOB MOSBICHHUS B IPHPOJE M MCIONb30BAHHUS B TCXHHKE
sBieHui urTepdepenImy, TudpakIuH, TONIPH3aHA B JUCIEPCHH CBETA.
[lepeunciienrie METOJOB MO3HAHUS, KOTOPHIE HCIOJB30BaHBl IIPU HM3YYCHUU
YKA3aHHBIX SBICHHH.

6. DyieMeHThI KBAHTOBOM (pH3NKH

OcHoBB1
cnenHaabHO’
TeopHuH
OTHOCHTEJILHOCTH

O6BacHeH e 3HAUNMOCTH orbITa MalixenscoHa-Mopin.

®opmyspoBaHHE TIOCTYIATOB.

O6mpscuenne dddexTa 3aMeTICHHUS] BDEMEHH.

PacueT sHEPruy MoKos, UMITYyJIbCa, JHEPIHH

¢BODOIHOH YAaCTHIIEI.

BrIpaboTKa HAaBBIKOB BOCIPHHHMATH, aHAIM3HPOBATH, IepepadaTeiBaTh U
IPEIBSIBISTS HH(POPMAIMIO B COOTBETCTBUH C IIOCTABJCHHBIMHE 3a/1a4aMu.

KBagToBas onTuka

Hab6monenue gorosnexrpudeckoro addexra. OObsicCHEHNE 3aKOHOB

CroJIeTOBA U JIaB/ICHHS CBETA HA OCHOBE KBAHTOBBIX IIPEACTABIICHHH.

Pacuer  MakCHMajbHOM  KHHETHYECKOM  OJHEPrHM  OJJIEKTPOHOB  MpH
doroanexrpuueckom addexre.

Onpenenenue paboThl BBIX0/a 3IEKTPOHA 110 TPaQHKy 3aBUCHMOCTH
MaKCHMAaIBHOM KHHETHUYeCKoi sHepruu (OTOBRIEKTPOHOB OT YaCTOTHI CBETA.
M3mepenue paboThl BBIXOJA 3JIEKTPOHA.

ITepeuncrnienrie  mpuOOpOB  YCTAaHOBKHM, B KOTOPBIX  TIPUMEHSETCA
Oe3nHepIHOHHOCTE QoTo3ddexTa.

OGBACHEHNE KOPIYCKYIIAPHO-BOJHOBOTO Ayani3Ma CBOHCTB (GOTOHOB.
O6BsacHEHHE POJIH KBAHTOBO! ONTHKHA B PA3BUTHH COBPEMEHHOH QU3MKH.

Puzuka aToma

Beraucenue MIAHBL BONHBI 1€ bpolad YacTHIBl ¢ H3BECTHBIM 3HAYCHUEM
AMITyJIbCa

Habmonenue nuHeRyaTsIX CIEKTPOB.

Pacuyer yacToTBl W IJIMHBI BOJHBI HCIyCKaeMOI'O CBETa IIPH IIEpEeXo/ie aToMa
BOJIOPOJIA U3 OJJHOI'O CTAIIHOHAPHOTO COCTOSHHS B IPYTOE.

OObsACHEHHE MPOMCXOKICHUS JMHEHYaTOro CIeKTpa aromMa BoJopoja H
pasIuYMs JUHEHYATHIX CIIEKTPOB Pa3IMYHEIX [a30B.

Hccnenopanue TMHEHYATOrO CIEKTPA.

HccnepoBanue IpHHIHAIA PAOOTHI TIOMUHECIEHTHOMN JIAMITBI.

Habmonenue 1 00BsICHEHKE IPUHIUIA IEHCTBUS Jlazepa.

[IpuBeieHWe NPUMEPOB HKCIOJB30BaHMS Ja3epa B COBPEMEHHOM Hayke WU
TEXHHKE.

Wcnonssosanue MurepHera i IOHCKAa HHQOpPMANMH O MEPCHEKTHBAX
IIpUMEHEHUs Jlazepa

HaGrofenue TpekoB alb(a-yacTHil B Kamepe BuiibcoHa.

PerucTpupoBanue SAEPHBIX U3MyYeHUH ¢ IoMOIIpIo cueTunka ['elirepa.

Pacuert sHepruu cBA3M aTOMHBIX AAEP.
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OmnpeneneHre 3apsjga U MacCOBOrO YHCIa aTOMHOIO S/pa, BO3HUKAIOIIEIO B
pe3yibTare paJuoakTUBHOIO pacnania.

Brrapcenue sgeprin, ocBo00XKIaoencs Y paJHOaKTHBHOM PacIajie.
Ornpenenenue MpoIyKTOB SIEPHOM peaKiluH.

BrruriciieHrue SHepru, 0CBOOOXKAAIOIIEHCS IIPH SACPHBIX PEaKITHSIX.

[ToHMMaHHEe TPEUMYINECTB ¥ HEJOCTATKOB UCIIONB30BAHMSA aTOMHOM SHEPTHU H
HMOHU3HUPYIOINX U3Iy4CHUH B IPOMBIIUIEHHOCTH, METUIIMHE.

M3n0XeHHe CyTH SKOJOTHYECKHX IIPOOJeM, CBS3aHHBIX C OHOJNOTHYECKHM
JeHCTBUEM PaTHOaKTUBHBIX U3ITy4EHUH.

[IpoBeneHre KilaccHQUKALMA OJIEMEHTAPHBIX YaCTHIl [0 HX (U3MIECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BpeMeHH XKI3HH, CIIHHY ¥ T.JI.).
[IpencraBnenwe O  XapakTepe  UYeTHIPEX  THIOB  (QYHIAMEHTAIBHBIX
B3aUMO/IEHCTBHI 3JIEMEHTAPHBIX YACTUI] B BUE TAOIMIIBL

[ToHuMaHue IEHHOCTEN HAYYHOrO TO3HAHKS MHUpa He BOOOIIE MUl YeIOBEYeCTBA
B L[EJIOM, a IS K&KJIO0ro 00yHarolerocs JIN4HO, HEHHOCTEH OBJIaJICHUS METOIOM
HAYYHOTO IIO3HAHMS Ui JOCTIDKCHHS ycIexa B JOOOM BHJE IPAKTHICCKOM
JESITeNILHOCTH.

7. Isomonusa BeenenHoii

Crpoenue n
pa3BUTHE
Bceenennoii

HaGmonenue 3a 3Be3namu, JIyHo# 1 I1ageTaMy B TEIIECKOIL.

Habronenne CoIHEYHBIX MATEH C TOMOIIBIO TEJIECKOIA ¥ COJIHEYHOTO SKpaHa.
Ucnons3osanue MHTepHETA IS TIOUCKA H300paXKeHHH KOCMUYECKHX OOBEKTOB U
uHdopmanuu 06 UX 0COOEHHOCTAX

O6cyxIeHde BO3MOXHBIX CIIeHapueB 3BoJroLuM Bceenennoi. Hcmonb3oBaHue
MuTepHeTa IS [OMCKaA COBPEMEHHOH HH(GOPMaLUK pasBUTHH BceeneHHox.
Ornenka HHQOPMAIKH ¢ MO3UIAH €€ CBOHCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH,
TIOJTHOTBI, aKTYaIbHOCTU U T.J.

IB0JIOLHS 3BE3],
I'mnoresa
POHCXOKACHUS
ConHeyHno#
CHCTEMbI

BrruncieHne sHepriy, 0cBoOOXKIatoeiics IpH TEPMOSAEPHBIX PEaKIUsiIX.
dopMyIEpOBKa TpoOIeM TEPMOSASPHON dSHEPIETHKH.

OOBACHEHHE BIUSHUA COMHEYHON aKTHBHOCTH Ha 3eMITIO.

[TonyManue pojayu KOCMUYECKIX HCCIEOBaHUM, HX HayYHOT'O H S9KOHOMHYECKOTO
3HAYEHHSI.

O6GCyXIeHHE COBPEMEHHBIX TUIOTe3 0 mpoucxoxaeHuu Comaeunoi CucreMsl.
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4. YCJIOBHS PEAJIN3ALIAN YYEBHOU JUCIUIINHBI

4.1. MaTepHa/bHO-TeXHUYeCKoe oDecnedeHne

JUisi peanusalid TPOTpaMMEl  yueOHOH jmClMIUmMHBL  «QDH3MKay  IPEyCMOTPCHEI
CIEMYIONHE ClIeIHabHBIC TOMEIICHHU:

Kaburer «$u3uKu», OCHAIIEHHBIH 000pYyAOBaHMEM: HArVIAAHBIMH IIOCOOUSIMH, SKPaHHO-
3BYKOBBIMH TOCOOHAMH, HH(OPMAIMOHHO-KOMMYHHKAIMOHHBIMK  CPEICTBAMH; TEXHAICCKUMH
cpencTBaMu OOYYEHHS: MArHUTHO-MAPKEPHOH IOCKOH, MyIbTHUMEIHAPOCKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET;

Jlabopatopus, OCHAIIEHHAS HATYpaNbHBIME OOBCKTaMH, MOJCILIMH, npubopaMd U
HaGopaMH JUIs IOCTAHOBKH SKCIIEPUMEHTA, BCTIOMOTATeIbHBIM 000DY/I0BAHHEM.

4.2. Yuebuo-MeToamyeckoe H uudopManuoHunoe odecrnedeHue

4.2.1. Kuuroo0ecrneyeHHOCTh

HauMeHoBaHUE JIUTEPATYPhI: ABTOP, Ha3BaHHE, BUI
U30AHNSE, H3JATeNbCTBO

Ton
H3AAHUSA

KoanuecTBO
IKIEMILISIPOB
H3XaHui B
oubauorexe Bnl'Y B
COOTBETCTBHE C
oroc coo

Hanuuue B
31eKTPOHHOM
6ubanorexe Bal'y

OcuooBHAasI M

TepaTypa

Msxumes, 1.5.. ®usuxa: 10 xmacc: yd4eOHHMK Uit
00611e00pa3oBaTENbHEIX oprasuzanui ¢
TIPHJIOIKEHIEM Ha 9JICKTPOHHOM HOCHUTENE : Ga3soBbIH
u mpodumeueii ypouu / I'. 5. Maxwmmes, b. b.
Byxosue, H. H. Corckuit ; mox pex. H. A.
[TappentheBoit .— 22-e u3n. — M.: [lpocsemienne,
2013 .— 366 ¢ ISBN 978-5-09-029646-5

2013

53

Msxumes, [.5.. ®usuka: 11 kiacc: yueOHHMK UIL
00611e06pazoBaTEIbHBIX OpraHu3alui c
IIPHIIOXKEHMEM Ha SJIEKTPOHHOM Hocutene : 6a3oBbli
v npopuneHeli yposau / I'. 5. Msaxumes, b. b.
Byxosue, B. M. Yapyrus ; noxm pex. H. A.
ITapdenTreoit .— 23-e m3a. — M.: [Ipocseiuenue,
2014 — 399 c. ISBN 978-5-09-032373-4

2014

53

JlonoHuTEAbHAS TUTEPATY

[unckuit, A. A. ®usuka : yueOuuk / A.A. IInuckui,
I".10. I'paxopckuit ; mox o6, pea. KO.1. Muxa, H.C.
[lypsumesoi. - 4-¢ u3a., ucnp. - M. : GOPYM ¢

2021

MHOPA-M,. 560 c.

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

11

4.2.2. IlepuoguyecKkue u3aHust
4.2.3. AurepHeT-pecypcenl

HayuHo-TIomy IapHBIi QU3MK0-MaTeMaTHUecKui sypHa «KBaHT» - URL: http://hemi.wallst.ru/
Snepuas ¢pusuka B Vutepnere - URL: http:/nuclphys.sinp.msu.ru/
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5. KOHTPOJIb 1 OUEHKA PE3YJbTATOB OCBOEHWSA YYEBHOM JACIIATNIINHBI

Pesynomamesl 00yuenus Memoov! oyenku

Cmyoenm Hayuumca: Beinonnenue:

~ OOBSCHSTH M AHANM3UPOBATH PO U MeCTO (QU3MKM B | NPAKTHYECKHUX 3aHSTUH,
(bOpMUPOBAHMAY COBPEMEHHOM HAy4YHOW KapTWHBI MHUpa, B | CEMHHApOB,

pa3BUTHH COBPEMEHHOH TEXHHKH W TEXHOJIOIMH, B
IPaKTHYECKOH NeSTENbHOCTH JIIOEH;,

— XapaKTepu30BaTh B3aUMOCBI3b MeXAy OQH3UKOH U
JPYTEMH €CTECTBEHHBIMH HayKaMH,

— XapaKTepH30BaTh CHCTEMHYIO CBS3b MEXAY
OCHOBOIIOJIATAIOIIIUMH Hay4HBIMH roHsTHsM: | PAOOTHI, HanucaHue cOObIeHNH,
IPOCTPAHCTBO, BpeMs, MaTepus  (BELIECTBO, Tone), pedeparos, TOKIAIOB.
JIBHIKEHUE, CUIIA, DHEPIHS,

— [IOHMMAaTb M OOBICHATH IIEJIOCTHOCTH (H3MYECKOM
TEOPHUH, pa3JInyaTh I'PaHULB] €€ NPUMEHHMOCTH ¥ MECTO B
psny Ipyrux GU3UUECKuX TEOPUi,

— BJaAeTh  IpHEMaMH  IIOCTPOEHHS  TEOPETHUYCCKUX
JI0Ka3aTebCTB, a TAKKE MPOTHO3MPOBAHUS OCOOCHHOCTEH
OpOTeKaHus (PU3UUECKUX SBICHUH M MPOLIECCOB HA OCHOBE
THIOJIYYSHHBIX TEOPETHYECKUX BBIBOJOB U JI0KA3aTeNIbCTB;

— CaMOCTOSTENBHO KOHCTPYHPOBATh OKCIIEPHMEHTAJIbHbBIC
YCTAHOBKM AN INIPOBEPKHM  BBUIBUHYTBHIX  THIIOTES,

1abopaTopHble ¥ KOHTPOIBHBIX
paboTH, TECTUPOBAHMUS,
WHIMBUIYaJbHBIX 3aaHMHA,
HpOeKTHO-HCCHCHOB&TCHBCKOﬁ

pacCYUTHIBATD a6COJHOTHy10 51 OTHOCHTCJIBHYIO
TOTPEIIHOCTH,

— CaMOCTOSTE/IbHO INIAaHUPOBATE U IIPOBOJIUTD @HSHHGCKHC
SKCHECPHMECHTBI,

— pewiath IPAKTHKO-OPHMEHTHPOBAHHLIE KAYECTBEHHBIE U
pacyeTHBIe HH3MUECKHE 3aJa49M C ONOPOH KaK Ha M3BECTHBIC
(usrUecKie 3aKOHBI, 3aKOHOMEPHOCTH W MOJIENH, TaK U Ha
TEKCTHI C M30BITOUHON HHPOPMaLUEH;

—~ OOBACHATHL  TpPAHUIBl  TPUMEHEHMS  H3YYEHHBIX
QE3MYIECKHX MOJETeH IIpH pelleHHH (QHU3MYECKUX U
MEXIIPEIMETHBIX 3a]a4;

— BBIABUIATH THITOTE3BI Ha OCHOBE 3HAHHUS
OCHOBOIIOJIATAIONUX  (PU3MUYECKUX 3aKOHOMEDHOCTEH U
38KOHOB;

— XapakTepH30BaTh IJI0OANbHBIE NPOOIEMEI, CTOSAIIHE
mepel  YENOBEUECTBOM:  JHEPIETHMYECKHE,  ChIPbEBbIC,
SKOJIOTHYECKHE, U POJIb (PU3MKU B PELICHUH STUX IPOOIEM;

— OOBSCHATHL NPUHIMIE paboTl M XaPaKTEPUCTUKH
M3YYEHHbIX MALIWH, TPUOOPOB K TEXHUYECKUX YCTPOUCTB;

— OOBACHATL YCIOBUS TPHUMEHEHHS (HU3MYECKHX MOJEIeH
npu peireHuy (QU3NUYECKHX 3371a4, HAXOIUTH aJEKBATHYIO
IPEJUTOKCHHOM 3amaue (QU3MUYECKyI0 MOJENb, paspenarsb
npobiieMy KaKk Ha OCHOBE MMEIOMIMXCS 3HAHUM, TaK U IpH
MIOMOIITH METOJIOB OLEHKH.

IK3zamen
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