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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopmmnpoBaTe KOMMETEHUMM obyuvaroulerocsd B 06nacTv MCMNONb30BaHWS 3aKOHOB
Pu13MKN B NPOECCUOHANBHON AeATENBHOCTH.

1.2 3apgaum gUCLUMUNIIUHBI:

1) MI3yunTb OCHOBHbIE (PM3NYECKME SIBMEHUS, OCHOBHbIE MOHATUS U 3aKOHbI (DU3MKN.

2) MNoHnmaTb porb PrU3NYECKMX NPOLIECCOB M 3aKOHOB B SIBIEHMAX NPUPOAbI.

3) OBnageTb METO4AMM PELLEHUSA KOHKPETHBIX hN3nYecKnx 3agau.

4) HayumTbCa NpUMEHSATb MeToAbl MaTeMaTU4YecKoro aHanu3a M MOLENUPOBaHUS Mpu pelleHun uanyeckux
3agau.

5) OenageTb MeTogamm pU3MHECKNX U3MEPEHUN N 06paboTKM UX pe3ynbTaTos.

1.3 TpeboBaHUA K NpeABapUTENbLHOW NOAroToBKe OOy4aroLlerocs:

lMpenBaputensHasa NoAroToBKa npeanonaraeT co3gaHue OCHOBbI Ans (POPMUPOBAHUS KOMMNETEHLUNIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUNIINH;

Xumns

MaTtemaTunka
OpraHuyeckast Xumusi

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnoco6eH NpUMeHATb eCTeCTBEHHOHay4Hble N 06 enHXXeHepHble 3HaHUA, MeToAbl MaTeMaTU4ecKoro
aHanusa u MmofenupoBaHuUs B o6nacTtu npodgeccMoHanbHON AeATeNbHOCTH

3HaTb: OCHOBHble (DU3NYECKME BEMUYMHLI U eauHULbI UX U3MEePEHUsl, OCHOBHbIE (DU3NYECKME MONOXKEHUS, 3aKOHbI U
cBefleHus, Heobxoaumble ONA MNPUMeHeHuss B oBnacTu onpederneHns CBOWCTB YMNakOBOYHBLIX W MOMMrpaduyeckux
maTepunarnos.

YmeTb: peluaTb TUMNOBbIE 3a4aquv, CBsi3aHHble C OCHOBHbIMW pasgenaMi U3NKK, UCMOMb3oBaTb (PU3NYECKMe 3aKOHbI
npv aHanuse 1 pelueHun nNpoGriemM NPogeCcCMoHarnbHON AeATENbHOCTU.

Bnapetb: MeTogamu nposegeHus (*)VI3VI‘-I€CKI/IX I/I3MepeHI/Il7I n MetTogamum KOppeKTHOVI OLUEHKMn ﬂOFpeLIJHOCTeVI npu
nposegeHumn (*)I/ISI/I‘-IeCKOFO JKCNnepumMeHTa.

OMNK-3: CnocoGeH NpoBoAUTb U3MepPeHUs, obpabaTbiBaTb 3KCNEepUMeHTanbHble AaHHble, HAbNAaTb U
KOPpPEeKTUpOoBaTb NapamMeTpbl TEXHONMOrMYeCKNX NpoLeccoB

3HaTb: MeToAbl npoBegeHna TeopeTnyeckoro n aKkCnepmMmeHTarnbHOro nccrneaoBaHunA CbVI3VI‘-IECKI/IX SABIIEHWN.

YmeTb: YyCTaHaBIIMBaTb NPUYNHHO-CINEOCTBEHHbIE CBA3N MeXay qZ)I/ISI/I‘-IeCKVIMI/I ABNNEHUAMN.

Bnapgetb: HaBblkamMu MPOBEOEHUSI 3KCMEPUMEHTANbHOIO WCCNeAoBaHUS B nabopaTopHbIX YCNOBUSAX, MeToAamu
00paboTkM 1 aHanuaa pesynbTaToB 3KCNEPUMEHTA.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas paboTta

cp MHHoBALL. dopma

Nek. Mp. Nab. (uace!) d)OPMbl TeKkyLero
(vacel) | (vackl) | (4yachkr) 3aHATUW | KOHTpOINS

HaumeHoBaHWe 1 cogepxaHue pasnenos,
TeM U y4eBHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHOBHble 3aKOHbI MEXaHUKM.

Tema 1. KwuHematuka. OTHOCUTENBHOCTb
nBwkeHusi. Cuctema otcyeta. KnHemaTuka
MaTepuanbHom TOYKMN. MepemelleHue,
CKOpPOCTb W  yckopeHue. BpawartensHoe
OBWXKEHne TBEpPAOro Tena. Yrnosble
BENMUYUHBI.

JlTabopaTopHas paboTta Ne 1-21
"OnpegeneHne MoOMeHTa WHepuun TBepaoro
Tena MeTogoM KpyTUNbHbLIX konebaHuin".

Tema 2. [OuHamuka maTepuanbHOM TOYKM.
3akoHbl  HbloTOHa.  3akOH  COXpaHeHus
umnynbca. Pabota wun mowHocTb. PabGoTta
ynpyron CcUnbl. KnHeTnyeckas "
noTeHumanoHas 3Heprusi. lMonHas sSHeprus. nPre
3akoH coxpaHeHus oHepruu. Ygap  Ten. 6 2 7 nn ’
3akoH BcemupHoro taroteHus. Kocmuyeckue
CKOPOCTM.

Tema 3. OuHamuka BpaLLaTenbHoro
OBWXEHWs TBEPAOro Tena.

MOMEHT cunbl W MOMEHT  WHEpLMMW. 2
OCHOBHOWM 3aKOH [MHaAMUKWM BpallaTenbHOro
OBWXEHUS. KnHeTunyeckas 3Heprus
Bpaliawowerocs Tena. MomeHT wmnynbca.
3aKoH coxpaHeHns MOMeHTa UMMynbca. 4 2 4 7 VN

JlabopatopHas pabota Ne 1-22 "WN3yueHue
OCHOBHOIO 3aKoHa ONHaMUKN
BpallaTenbHOro ABMXeHNs".

Pasnen 2. KonebaHunsa 1 BoOnHbI.

Tema 4. FapmoHuyeckne  konebaHus.
KuHemaTnka  rapMoHM4Yeckux  KorebaHui.
CnoxeHne OOMHAKOBO HamMpaBIiEHHbIX U
B3aMMHO  MEepPneHOUKYNSapHbIX  konebaHun.
MpeBpalyieHne asHeprun npu  konebaHusx.
MasaTHUKN.

JlabopaTopHas paboTa Ne 1-31 4 2 6 16 VN
"UccnepoBaHne  konebaHW  MPYXXMHHOIO
MasiTHMKa".
JlabopatopHast pabota Ne 1-32 "lMpoBepka
3aKOHOB KonebaHus MaTeMaTn4ecKoro
MasiTHMKa".




Tema 5. 3aTyxawwme U BbIHY)XOEHHbIE
konebaHus. OunddepeHuymnansHoe
ypaBHeHMe 3aTyxarowwmx konebaHui. OOwmn
BUA

3aTyxalwmx  konebaHui. BbIHY>XO€EHHbIEe
konebaHus. Pe3oHaHc.

JTabopatopHasi pabota Ne 1-33 "®dusnyeckui
MasTHUK".

Tema 6. BonHbl. YpaBHeHve BonHbl. OnuHa
BOMHbl W CKOPOCTb  pacnpocTpaHeHus.
MoHATMe 06 MHTepdepeHUnn BOSH.

JTabopatopHass pabota Ne 1-41 "MamepeHue
CKOpOCTM  3Byka C  MOMOLWbl  curyp
Jnccaxy".

JlTabopaTopHas paboTta Ne 1-42
"OnpepgerneHne CKOPOCTM 3ByKa Mpy MOMOLLM
CTOSI4MX BOSH".

Pasgpen 3. MonekynsapHas d¢u3anka U
TepMoanHaMuKa.

Tema 7. MonekynapHasa dwusnka. YpaBHeHue
COCTOSIHMSA wmaeanbHoro rasa. AbconoTHasd
Temnepatypa. OcHoBHoe ypaBHeHune MKT.
CraTtuctuyeckue pacnpenenenuns
BbonbumaHa n Makceenna. YpaBHeHne BaH-
pep-Baanbca. MN3oTepMbl peanbHbIX ra3oB.
Kputnyeckoe COCTOSsIHME, KpuTu4deckas
TemnepaTypa, CXWKEHWEe TrasoB. HABneHus
nepeHoca: TennonpoBoAHOCTb, Auddy3us,
BAA3KOCTb.

JlTabopaTtopHas paboTta Ne 1-11
"OnpegeneHune kKoaduUMEHTa BA3KOCTUM MO
meTogy Ctokca".

Tema 8. TepmoamHamuka. [lepBoe Havana

TEPMOANHAMUKM. TennoemkocTtu rasos.
Linknuyeckue npoLecchl. Tennosas
MaLlunHa, KoadhpMUMEHT nosiesHoro
pencteua. Uukn KapHo. BTopoe Hadano
TEPMOAMHAMMKH, obpaTtnmble "
HeobpaTMMble npouecchbl. JHTponud, ee
CTaTUCTUYECKMI CMbIC. da3soBble
nepexoasbi.

JTabopatopHas paboTta Ne 1-51

"OnpegeneHune MONSAPHOW Macchbl n
NNOTHOCTU Bo3ayxa".

JlTabopaTopHas paboTta Ne 1-61
"OnpegeneHne OTHOLWIEHUS TENSI0EMKOCTEN
BO3gyxa npwW MOCTOSHHOM [aBneHunm K
TENIoeMKOCTU Npu NOCTOSIHHOM o6beme".

Wtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexxyTodHas
atTectaums (3ayer)

4 2 2 3 un
4 2 6 4 mn
4 2 6 7,5 un
n,pPre
4 3 6 7,25 un
34 17 34 | 5875
0,25




Pasgen 4. OnekTpnyecTso.

Tema 9. nekTpuyeckoe none.
HanpskeHHOCTb M noTeHuuan nons, CBsA3b
Mexay HAMU. Teopema Maycca.

HanpspkeHHOCTb M MoTeHuman 3apshKeHHOW
chepbl 1 NNOCKOCTW.

JlTabopaTopHas paboTta Ne 2-11
"MiccnepoBaHme anekTpuyeckoro nons”.

Tema 10. [lpoBOAHWKM W  ONSNEKTPUKK.
OnekTpuyeckoe none B NPOBOOHUKE.

EMKoCTb. KoHageHcaTopbl. OHeprus
3NEKTPNYECKOIO nonsi. [OnanekTpuku.
CerHeToanekTpukun.

JlTabopaTopHaa pabota Ne 2-21 "MamepeHue
eMKOCTM  KoHAeHcaTopa  6annmMcTtuyeckum
rarnbBaHoMeTpoMm".

Pasnen 5. AnekTpuyeckni TOK.
OnEeKTPOHHbIE SABNEHUS.

Tema 11. 3nektpuyeckunm TOK. 3aKOHbI
nocTtosiHHoro Toka. [lonHas anekTpuyeckas
uenb. UctouHmk Toka, BLC. lpeBpalleHue
3Hepruun B uenu. Knaccuyeckas
3NEKTPOHHasA Teopus MPOBOANMOCTH.

JlTabopaTopHaa pabota Ne 2-01 "U3syuyeHue
3aKOHOB MOCTOSIHHOMO TOKa".

Tema 12. OnekTpoHHble 4ABneHusi. 30HHas
Teopus  npoBogumocTn. CTpykTypa  30H

ON3NEKTPUKOB n NPOBOAHMKOB.
MonynpoBoaHUKN. [loHopHbIE "
aKUenTopHble nNpYMecHm.
MonynpoBogHUKOBLIE npmobopsl.
TepMOaneKkTpoHHas aMuccu4.

TepmoanekTpuyeckuin apdekT.

JlabopaTopHas paboTta Ne2-41
"MiccnegoBaHne guoga W onpegeneHuve
paboThbl BbIXxo4a 3NeKTPOHOB 13 MeTanna"

Pasgen 6. OnekrpomarHeTnam.

3 N
PP,
4 N
10 Mn
n
2 N

n,PrpP




Tema 13. MardutHoe none. CwnoBoe
JEencTBue MarHutHoro nons. [BwxkeHune
3apSPKEHHBIX  YacTUL, B MarHMTHOM rore.
3akoH bBbuo-Casapa-flannaca. Teopema o
unpkynauumn. MNone coneHoupa. fABneHue
3MEKTPOMArHUTHOM  MHAYKUMK. [eHepaTopbl
3MIEKTPUYECKOIO TOKa. JHeprus MarHWTHOro
nons. MarHeTukn. deppomarHeTmam.

JlTabopaTopHasa pabota Ne 2-52 "MamepeHue
MarHMTHOro nons 3emnu".

JlTabopaTopHas paboTta Ne 2-51
"iccnegoBaHue ABMEHNA 3NEeKTPOMarHUTHOW
NHAYKUMKN".

Tema 14. OnekTpoMarHuTHble KonebaHus u
BOJSHbI. KonebartenbHbin KOHTYP.
MpeBpalleHue 3Heprmn B KOHTYype.
3aTyxalowme u BblHYXOEHHbIE KonebaHwus.
YpaBHeHusi MakcBenna. OneKkTpoMarHuTHoe
none. OnekTpoMarHuTHble BOJTHBI.
Pagunocessb.

10

nn

Wtoro B cemecTpe (Ha kypce ans 3A0)

nn

KoHcynbTaumm u npoMexxyTodHas
atTectaums (Ok3ameH)

34

17

34

23

2,5

33,5

Paspen 7. OnTuka.

Tema 15. BonHoeas OnTUKa.
OnekTpomarHuTHas npupoga ceeTa.
OTtpaxeHne u npenomnenne ceeta. Cnekrpbl
MCMYCKaHUA W MOINOLWEHNS, CreKTparbHbIN
aHanu3. [lornoweHne u paccesiHue B
npo3paYvHbIX cpepax. AsneHune
nHTepgepeHumn. OnbiT HOHra. [Oudpakums
cBeTa. MpuHUMN lMorreHca-dpeHens,
audpakunoHHass  pewetka. [Nonapusauuu
cBeTa.

Tema 16. TennoBoe wuanyyeHue. KeaHTOBas
onTuKa. Teopus OTHOCUTESNBHOCTMW.
MpuHUMNBI Teopuu OTHOCUTENBHOCTW.
3aBncMMocTb Maccbl OT ckopocTu. CBs3b
Maccbl W  3Heprun.  3aKOHbl  U3MyYeHus
yepHoro Tena. [upomeTpbl.  CBeTOBbIE
KBaHTbl. ABneHne dotoadpdekTa. IdddekT
KomnTtoHa.

JlabopaTopHas paboTta Ne 3-31
"OnpegeneHne AnNUHbI CBETOBOW BOJIHbI C
NOMOLLbHO MG PaAKLMOHHOM PELLETKN".

JlTabopaTtopHas paboTta Ne 3-41
"Onpegenexve yoensHoro BpaLleHust
pacTtBopa caxapa".

JlTabopaTopHas paboTta Ne 3-51

"ccnepoBaHusa TEennoBoro
ceporo Tena".

n3ny4yeHna

nn

Pazgen 8. ATomHas cusmka.

12

nmn

PP,

n,Pre




Tema 17. CrtpoeHne atoma. OnbiThbl
Pesepdopaa. lNnaHeTapHaa mogenb atoma.
Moctynatel bopa. Cnektp  BOAopoAa.
MNonHasa cucrtemMma KBAHTOBbIX yucen
3NeKTpoHa B aTome. CTpoeHune
MHOrFO3MEKTPOHHLIX aToMOB. [lepuoanyeckas
cuctema anemeHToB MeHaeneesa. 4 4 12 14 I

JlabopaTopHas paboTta Ne 3-61
"Onpegenenne cumnbl CBeTa WCTOYHUKA C
nomoLbio poTogmoaa”.

Tema 18. OcHOBbI KBaHTOBOW  TEOPUMW.
BonHoBble cBonctBa 4Yactuy. OCHOBHbIE
MOHATUS KBAHTOBOW MEXaHWKW: YypaBHEHMe

LWpenunHrepa, BOJIHOBasd dyHKLMS.
PeHTreHoBCKUE ny4yn. 3akoH Mosnn. 2 2 3 VN
Oudppakums PEHTrEHOBCKNX nyyen.

MonekynsipHble CnekTpbl.

Pasnen 9. ®dusuka agpa.

Tema 19. CoctaB spgpa. ATOMHOe £Apo,
HYKINOHbI. AOepHble Cuibl, 3HEPrns CBs3U
sapa. EctecTtBeHHas pagnoakTUBHOCTb,
3aKOH pafMoaKkTMBHOrO pacnaga. [encteue
pagnoaKkTUBHbIX N3ny4YeHni, MeToabl
3aLWmThI. MeToabl pervcrpauuu 3 4 10 4 "l
PaAMoaKTUBHbLIX U3ITyYEHWNA.

JlTabopatopHas paboTta Ne 3-71
"WiccnegoBaHue cnekTpa atoMma Bogopoaa”. N.Pre

Tema 20. fAgepHble peakuun. fAgepHble
peakumn. Peakuua  pgenenusa,  agepHbin
peakTtop. TepmosinepHble peakuuu.
YrnepoaHbli LMK, OneMeHTapHble YacTuupbl 2 1 12 "l
N ux Kknaccudmkaums.

Utoro B cemecTpe (Ha kypce ans 3A0) 17 17 34 40

KoHcynbTaumm u npomexxyTodHas

2,5 33,5
aTTectaums (SKk3ameH)

Bcero koHTakTHasa pa6ora u CP no

243,25 188,75
AvcuunnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoekTupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5. ®OH[ OLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasareneu, KpUTepMeB N CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHusi
5.1.1 Noka3aTenu oueHUBaHUsA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHMs pe3ynbTaToB 00yYeHMs
KoMneTeHuumn cpeacTea
1. WM3naraetr 06asoBble U3MYECKME 3aKOHbI, 3HAe€T  OCHOBHble | 1. Bonpoctl YCTHOIo
OnK-1 dusnyeckune BENTMYMHbI, MeToabl TEopPEeTUHECKNX 1 | cobecegoBaHus
3KCMepUMEHTanbHbIX 2. MpakTnko-
nccrnegoBaHM B U3MKE W MMEeT npeacTaBreHne o U3NYECKUX | OpPUEHTUPOBAHHHbIE




ABMNEHMAX
2. [OemoHcTpupyeT npuMeHeHuMe 6a30BbiXx (U3NYECKMX 3aKOHOB K
peLueHunio 3agad 3agaHns
3. Wcnonb3yeT TeopeTuMdeckMe 3HaHus no U3NKe Ona  pelleHus
NpakTU4eCcKUx 3agay
1. M3naraeT OCHOBHble MeTOoAbl MaTemMaTU4YecKoro MoOenMpoBaHUs
PU3NYeCcKknx o6bEKTOB. 1. Bonpochl YCTHOIo
2. [emoHCcTpupyeT npumeHeHne 6a3oBbIX MaTeMaTUYeckux mogenen |cobecenoBaHms
OrllK-3 0N pelleHns 3agad B obnactn npodeccruoHanbHon AeaTenbHOCTU 2. MpakTuko-
3. Ncnonb3yeT meToabl MaTeMaTU4eckoro MoaenvMpoBaHus (U3NYECKMX | OPUEHTUPOBAHHHbIE
00BbEKTOB AN pelleHnst 3agay B 06nactv npogeccuoHansHom 3a0aHns
[esaTenbHOCTH
5.1.2 Cuctema n KputTepum oLeHUBaHUA
KpuTtepumn oueHnBaHusa chopMnpOBaHHOCTM KOMNETEHLMI
LLikana oueHnBaHna
YcTHOe cobecenoBaHue MucbmeHHasn paboTa
Ob6yvatowwmics nokasbiBaeT
BCECTOPOHHEE U rnybokoe  3HaHue .
OO6yvarowmmnca  OeMOHCTpUpYeT  MpaBuIlbHOE
OCHOBHbIX uranyeckmnx 3aKOHOB,
NMOHMMaHWe  YCNoBUSA  3ajayu, BrageHue
cBOOOAHO OpMEHTMPYETCST B  OCHOBHbIX
HaBblkaMy €ero aHanmsa, BblbOpa HYXHbIX
MOHATUSAX, TEepMMHaX W onpegeneHnsx
. 3aKOHOB W QOPMYN ANs ee peLleHus, 3HaHue
npy OTBETE; YCBOWIT OCHOBHYIO N 3HAKOM C N
o o pa3mepHocTern U3NYECKMX BenNUYMH. YmeeT
5 (0TAMYHO) OOMOMHUTENBHOW  NUTEpaTypon;  MOXeT .
NPUMEHATb MaTemMaTU4eckuin annapat  ons
00BACHUTL B3aMMOCBSI3b OCHOBHbIX
peanusauMiM nfnaHa pelleHust 3agadnm u, ecnu
M3NYECKUX 3aKOHOB M UX 3HaAYeHue Ansi
N . | 8T0 HeobxoOAMMO, MOXET npeacTaBuUTb €ro
nocnegytoLlemn npodeccnoHanbHom N
. rpacudeckn. [Monyymn npaBurbHbIA OTBET WU
OeATenbHOCTM;  MPOSBNSIET  TBOpYECKUe

CNocobHOCTU ¥ LUMPOKYKD 3pyavumio B
MCnonb3oBaHMK y4ebHOro MaTepuana.

MOXET ero UHTEPNpPeTUPOBaTh.

4 (xopoLuo)

OOyuvarowmiicss nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHbLIX (PU3NYECKUX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHBIX
MOHATMSAX M OMNPEAEneHusix;  YCBOWI
OCHOBHYO nuTepartypy; aonyckaet
He3Ha4yuTenbHble MorpeLIHoCcTn npu
OoTBETax Ha BOMPOCHI 3K3aMeHaLUMOHHOro
6uneta W OOMONMHUTENbHbIE  BOMPOCHI
npenoaaeatens.

Obyuvalowmiics OEeMOHCTPUMpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCINOBUS  3ajayu, BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB M hopMyn ONs ee peLueHusl, 3HaHue
pa3mepHocTen dmsmyeckmnx BEIUYMH.
[onyckaeT HesHauMTemnbHbIE MOrPELUHOCTU MpK
NPUMEHEHUN MaTemMaTU4Yeckoro annapaTta ans
peanusaumm nnaHa peLleHust 3ajauu.
Monyynn npaBunbHLIA OTBET, HO WCMbITLIBAET
3aTpyOHEHWs C ero MHTeprnpeTaumen.

3 (yooBneTBOPUTENLHO)

O6yuvatowwmiica nokasbiBaeT 3HaHWS
yyebHOro marepvana B MWHUMANbHOM
obbeme; MOXeT chopmynupoBaTb
dumanyeckue 3aKOHb, NOHATUSA n
onpegeneHnsi, HO Mpu 3TOM, [Jomnyckas
GonbLioe KONMM4ecTBO
HEeMpUHUMNUAanbHbIX OWWOOK; 3HaKoM C
OCHOBHOW nuTeparypom; gonyckaet
CyLLeCTBEHHblE OLWMOKM B OTBETe Ha
9K3aMeHe, HO MOXeT YCTpaHuTb WX nof
PYKOBOACTBOM MpenogaBaTernsi.

OOyuvalowmiics BHUKAeT B CMbICIT  YCINOBUS
3agayun, NOHMMaeT MfaH ee peLleHUusi, OHakKo,
HEe MOXeT B [MONMHOW Mepe C MOMOLbH
MaTemMaTM4eckoro annaparta peanu3oBaTb ee
pelweHne. 3HaeT pasMepHOCTN hU3nNYEeCcKnX
BEMWYMH, MOXET CAenaTb PUCYHOK UMK CXeMmy,
MOSICHSAIOLLYIO peLleHne 3agadn.

2
(HeyooBnNeTBOPUTENBHO)

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHS 3HAHUS AUCLMMNIUHBI, HE MOXET
copmMynupoBaTb OCHOBHblE U3n4eckne
3aKOHbI; nnoxo OpUEHTMpPYeTCS B
OCHOBHbIX MOHATMSAX W  onpefeneHusx;
NOX0 3HAKOM C OCHOBHOW nUTepaTypowu;
pornyckaeT npu OTBeTe Ha 3K3aMeHe
CyLLEeCTBEHHble OWWNBKM U He MOXEeT
YyCTpaHUTb WX [axe Mo PYKOBOLACTBOM
npenopasaTtens. [lonbiTka cAMCbIBaHWS,
NCNonb30BaHMs HepaspeLUeHHbIX
TEXHUYECKUX YCTPONCTB WNWU MOfb3oBaHUe
NnoacKasKom Opyroro Yenoseka.

Obyuvalowmiics He MOXeT npoaHanuanpoBaTb
yCcrnoBue 3afadu, HaMeTUTb MMaH ee peLUeHus,
BblbpaTb  dm3nyecknme  3akoHbl M MNOXO
OpueHTUpyeTcs B (PU3NYECKUX BENUYMHaxX, He
Bnageet MaTeMaTU4eCcKuM annapartom.
MpeacraeneHne 4yxom paboTbl, OTKa3 oOT
BbINOMHEHNs 3afaHns

3a4yTteHo

O6yuvatomiica nokasbiBaeT
BCECTOPOHHEE U [Nybokoe  3HaHue
OCHOBHbIX duranyeckmnx 3aKOHOB,

CcBOOOAHO OpPMEHTMPYETCA B  OCHOBHbIX

OOyuvaroLwmincs OEMOHCTPUPYET [OCTaTOYHOE
NMoHMMaHWe  YCNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpPMYn ONs €ee peLUeHusl, 3HaHue




MOHATUAX, TEPMMHAX W ONpeaeneHusix;
YCBOMIT ~ OCHOBHYHO W 3HaKoM c
OOMONHUTENBHON  NMTEpaTypor;  MOXET
06bACHUTL B3aMMOCBS3b OCHOBHBbIX
PU3NYECKUX 3AKOHOB W WX 3HAYEHUE ONS | pa3mepHOCTEN PU3NYECKNX BEMUYMH.
nocnegytoLlemn npodeccnoHanbHowm
OeATenbHOCTM;  MpOSABNSAET  TBOpPYECKUE
CNOCOBHOCTM B UCNONb30BaHMM Yy4ebHOro
maTtepuana.

O6yyvawminca He WMMeeT [OCTaTO4YHOro
YPOBHS1 3HAHWUS OUCLMMIMHLI, He MOXeT
cchopMynmpoBaTb OCHOBHblE (PU3UNYECKUE
3aKOHb; Mroxo  OpUEeHTUpyeTcs B
OCHOBHbIX TMOHSATUAX W OnpeaeneHusx;
MAOX0 3HAKOM C OCHOBHOW NUTEpaTypou;
JonyckaeT npuv OTBeTe Ha  3ayeTe
CYLLECTBEHHblE OWNBKM U He MOXeT
YCTPaHUTb WX [axe MNof PYKOBOACTBOM
npenopaeaTens.

He 3auyteHo BblOpaTb  u3nyeckme  3aKoHbl U

Bnageet MmareMmatun4eckmm annapaTtom.

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
ycrnoBue 3agayun, HaMeTWUTb MNMaH ee peLUeHus,

nnoxo

OPVEHTUPYETCA B (PU3MYECKUX BENUYMHAX, He

5.2 TunoBble KOHTPOIbHbIE 3aAaHUA UIU UHble MaTepuanbl, Heo6XoAuMbIe AN OLLEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbITa AeATENbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynupoBKN BONPOCOB
Cemectp 2

1 BHyTpeHHss aHeprust peanbHoro rasa. OnbIT [koyns-TomcoHa

2 PeanbHble rasbl. YpaBHeHne BaH-gep-Baanbca. M3oTepmbl peanbHbix ra3oB. Kputnyeckas Temnepartypa.

3 BeuHbIl gBuratens BTOporo poga. Btopoe Havano tepmogvHaMunku.

4 Linkn KapHo u ero KA.

5 PaBHoBecHoe cocTosiHue cuctembl. Kpyrosow npouecc. TennoBas mawmnHa v eé KrNh. BeuHbin agsuratens
nepsoro poga. ObpaTumble n HeobpaTMbIe NPOLIECCHI.

6 MprMmeHeHne nNepBoro Havana K agnadaTtunyeckomMy npoueccy. YpaBHeHue lNyaccoHa.

7 MprMeHeHne NepBoro Havana K n3oTepmMnyeckoMy npoteccy. Pabota rasa npm M3oTepMmny4eckom npoecce.

8 YaenbHble 1 MONSPHbIE TENNTOEMKOCTU MPU NOCTOAHHOM 00beME U NMPY NOCTOSAHHOM AaBIIEHUN.

9 MprMeHeHne NepBOro Havana K N30Xopruyeckomy n nsobapudeckomy npoueccam. PaboTa rasa B aTux
npotieccax.

10 MepBoe Havano TepmogmHamukn. PaboTa rasa.

11 WpeanbHbli ra3 B none tskectn 3emnn. bapomeTtpuyeckasa oopmyna. geanbHbliin ra3 B CUIIOBOM MOSE.
Pacnpenenenne bonbLMaHa.

12 OnbiT WTepHa. PacnpegeneHve Monekyn rasa no ckopoctsaiMm. OyHKUMsa pacnpegeneHus Makcsenna.

13 BHyTpeHHsAs aHeprua naeansHoro rasza. CteneHn cBob6oabl MOMNEKyrbI.

14 OcHOBHOE ypaBHeHME MONEKYNAPHO-KMHETUYECKON Teopumn ngeansHoro rasa. NoctosHHaa bonbumaHa.

15 Tennosoe ABwXeHne Monekyn. lNapaMeTpbl COCTOSIHUSI CUCTEMBI. YpaBHEHME COCTOSIHUS uaearnbHOro rasa.

16 YpaBHeHWe NNoCKoW BOSHBI.

17 BonHoBble npouecchl B ynpyron cpeae. MNpoaonbHbie u nonepeyHble BOSHbl, OCHOBHAA TEPMUHOSIOMUS.

18 3aBNMCUMOCTb amMnAnNTYdbl BbIHYXOEHHbIX KOfieGaHn OT YacTOTbl BbIHY>KAAKOLLEN cunbl. Pe3oHaHC.

19 BblIHyXaeHHble konebaHus, auddepeHunansHoe ypaBHEHNE N €r0 peLLeHune.

20 YrnoBas 4actoTa 3aTyxarowmx konebaHmm kak hyHKUMs KodadhduumeHTa 3atyxaHums. Jlorapupmmuieckmn
OEKPEMEHT 3aTyxaHusl, BpeMsi penakcauum.

21 AmMNnuTyaa 3aTtyxaroLwmx konedanun. KosdduumeHT 3aTyxaHus.

22 CeoboaHble 3aTyxatolme konebaHus, anddepeHLnanbHoOe ypaBHEHNE U €0 peLLeHne.

23 Dur3nYecKMn MasTHUK Kak rapMoHmnyecknii ocumnnatop. NpueegeHHas anvHa.

24 MaremaTnyeckmin MassTHUK Kak rapMOHUYECKUA OCLIMNNATOP.

25 CKOpOCTb, YCKOPEHWE, SHEPTUS TAPMOHNYECKOTO KonebaTenbHOro ABUKEHWS.

26 rapMOHMHeCKO? konebarensHoe aBmxeHne. Ksasnynpyras cuna. CeoboaHoe konebaHve 6e3 3atyxaHus.
"apMOHMYECKMI OCLMNNSTOP.

27 KonebatenbHoe ApmxkeHne. OCHOBHbIE NOHATUS.

28 KnHeTunyeckasn sHeprus BpalleHUsl N KaueHus.

29 MoMeHT nmnynbca 1 3aKOH ero CoxpaHeHus1.

30 MOMeHT MHepLmMKn TOHKOro cTepxHs. Teopema LTenHepa.




31 MoMeHT nHepummn gucka (BbiBoS).

32 MOMEHT MHepLIMM TOHKOIO 1 TONCTOrO KosbLa (BbIBOA).

33 MomeHT cunbl. MoMeHT MHepLmu. OCHOBHOE ypaBHEHME OVMHAMUKM BpaLLaTenbHOro ABUXKEHMS.

34 MoHsaTue abcontoTHO TBepAoro Tena. MNoctynatensHoe v BpallatensHoe ABmxkeHue. LieHTp macc.

35 Kocmuyeckne ckopocTtu (BbIBOA).

36 KoHcepBaTUBHbIE CUSbI.

37 Cwvnbl TaroTeHus. lNMone cun. 3akoH BCEMUPHOTO TAOTEHNS. QHEPrusa Tena B none THkecTn 3eMnu.

38 OHeprus KMHeTuyeckas 1 noteHumanoHas. 3akoH COXpaHeHWs SHeprum.

39 PaboTa nepemeHHon cunbl. PaboTa ynpyron cunbl.

40 PaboTta n moLHOCTb

41 PeaktnBHoe aBmxeHune. ®opmyna Linonkosckoro (BbIBOA).

42 TpeTtun 3akoH HbtoToHa. 3onmpoBaHHasi cuctema matepuanbHbIX To4eK. 3aKOH COXpaHeHUs nMmnynbea.

43 BTopon 3akoH HetoToHa. Mmnynbc cunbl. MMnynsc Tena.

44 MepBbii 3akOH HbloToHa. MIHepumanbHble cuctembl oTcdeTa. Cuna, macca.

45 [BmxeHne maTepumarnbHOM TOYKM MO OKPYXXHOCTU. YTMOBbIE U NIMHENHbIE XapaKTepUCTUKKN, CBA3b MeXAY HUMMU.

46 CkopocTb, yckopeHue. [NyTb kak uHTerpan ABMKeHUS.

47 MpeaomeTt mexaHuku. MexaHnyeckoe apmxkeHne. Cuctema otcyeTta. MatepmanbHas Touka. Tpaektopusi, nyTb,
nepemMeLleHue.

Cemectp 3

48 OTKpbITbIN KONEGaTeNbHbIN KOHTYP. OGpa3oBaHe 3NEKTPOMArHUTHON BOSHbLI. CBONCTBA 351EKTPOMArHUTHOWM
BOJTHBbI.

49 AnekTpomarHuTHble konebaHus. KonebatenbHbI KOHTYP.

50 SOnekTpoMarHuTHoe none.

51 OHeprma MarHUTHOro nonsi.

52 deppomarHeTukn. N'Mctepesnc.

53 Buabl MarHeTVMKoOB: AnamarHeTuku, napaMmarHeTuKu.

54 MarHuUTHBIN 1 MeXaHUYeCckUii MOMEHTLI ANEKTPoHa Ha opbuTe. MMpoMarHuTHoe oTHoLwweHe. MoMeHThbI
aTOMOB.

55 AsneHne camonHaykummn. NHOyKTMBHOCTE. MIHOYKTMBHOCTL ConeHouaa.

56 ABneHne anekTpomMarHuTHon nHAaykuumn (AMU). OnbiTel ®apages. Mpasuno JleHua. 3akoH SMIA.

57 MpuHUMN OencTBUS LMKNOTPOHA.

58 [BuxeHne 3apsKeHHbIX YacTuL, B MpOogONIbHOM MarHUTHOM fore.

59 [BwxeHne 3apskeHHbIX YacTul, B nonepeyHoM MarHUTHOM nore.

60 [encTBme MarHUTHOroO Nnona Ha 3apshkeHHble Yactuubl. Cruna JlopeHua.

61 MarHuTHbeIN NoToK. PaboTa no nepemeLLeHNIO NPOBOAHMKA C TOKOM B MarHUTHOM none.

62 KOHTYp C TOKOM B MarHUTHOM norie.

63 [encTBme MarHUTHOroO Nnosist Ha NPOBOAHMK ¢ TokoM. Cuna Amnepa.

64 Pac4yeT Hanps»keHHOCTN MarHUTHOrO Nons conieHomaa n Topovaa.

65 Teopema 0 UMPKYNALUN BEKTOPa HanpPsXXEHHOCTU MarHUTHOIO MOns.

66 PacueT HanpspkeHHOCTU MarHUTHOTO MOMs NPSIMOTO TOKa.

67 PacueT Hanps)XeHHOCTM MarHUTHOrO MOJISt KPYrOBOrO TOKa Ha ero ocwu.

68 3akoH brno-Caeapa-Jlannaca.

69 MarHuTHoe none — nore ABMXYLLUMXCS 3apsaoB. XapaKTepucTUK/ NOns.

70 Knaccuueckas aneKkTpoHHas Teopusi MeTasnsioB: OCHOBHbIE MOJIOXKEHUS, SKCNEPUMEHTarnbHble 060CHOBaHMS.

71 3akoHbl anekTpudeckon uenun. 3akoH Oma B guddepeHumansHon gopme.

72 OHeprus 3apsKeHHOro NPOBOAHNKA. DHEPIUS anekTpuyeckoro nons. MNMnoTHOCTb 3Hepru.

73 [MoBepXHOCTHasA NNOTHOCTb CBA3aHHbIX 3apsA0B. BeKTop anekTpocTaTMyeckon MHOYKUNK.

74 MonspHoe npeacTtasneHne o6 aTomax M Monekynax BelwecTsa. Bektop nonspusaumm.

75 OneKTpMUYECKUin ANNONb BO BHELLHEM 3fIEKTPUYECKOM none.

76 [MpumMeHeHne koHAEeHCaToOPOoB AN n3MepeHus Manbix 3apsaos. OnbIT MunnukeHa.

77 KoHaeHcaTopbl. EMKOCTb NIOCKOro KoHgeHcaTtopa.

78 OneKTpPoeEMKOCTb MPOBOAHMKOB.

79 MpOBOAHMKM B 9N1EKTPUHECKOM MNosie.

80 Teopema 0 LMPKYNAUUKM BEKTOPA HaNps»KeHHOCTU 3MEeKTPUYECKoro nons.

81 CBA3b MexXay HanpsPKEHHOCTBIO Y NOTEHLMANoM 3neKTpudeckoro nons B anddepeHumnansHon n

MHTerpansbHon oopme.




82 PaboTta cun anektpuyeckoro nons. MNMoteHumnan. kBUnoTeHUManbHbIe NOBEPXHOCTMU.

83 Pacuet Hanps>XeHHOCTU 3NeKTpn4eCcKoro nond ©eckoHe4Hon paBHOMEPHO 3ap9|)KeHHOIZ HUTW.

84 Pacuet Hanps>XeHHOCTU 3N1eKTpn4eCcKoro nond ©eckoHe4YHon paBHOMEPHO 3ap9|)KeHHOIZ MIIOCKOCTHU; OABYX
napannenbHbIX NSIOCKOCTEN.

85 Teopema Maycca-OcTporpagckoro.

86 CunoBble NMHMK anekTpuyeckoro norns. MoTok BekTopa HanpsKeHHOCTU Yepes NMoBEepPXHOCTb.

87 AnekTpuyecknii annornb. PacyeT HanpsiKeHHOCTU Nons AUMOns.

88 HanpseHHOCTb nons TodeyHoro 3apsaa. lNpyHumn cynepnosvumm nonen.

89 AnekTpuyeckoe none. HanpsikeHHOCTb 3MEeKTPUYECKoro norssi.

90 ONeKTPUYECKNIN 3apsa U ero CBOMCTBA. 3aKOH KyroHa.

91 Cuna v NNoTHOCTb TOKa.

92 Tok cmeweHus. MNonHein Tok. YpaBHeHus Makceenna.

Cemectp 4

93 EctecTtBeHHas PaaAnNOaKTUBHOCTD. 3akoH paanoakTMBHOIO pacnaga.

94 [edekT macchl 1 3Heprua cBA3M aTOMHOro sgpa.

95 |CnekTpanbHble cepun aTomMa Bogopoaa.

96 BbiBog cepuanbHoi oopmyrnbl Anst aToma Bogopoaa.

OnbiTel ®paHka u Mepua. MNonHas cucTema KBaHTOBbIX YMCEN 3neKTpoHa B atome. CTpoeHue
97 MHOMO3/1eKTPOHHbIX
aToMOB

98 Mogenb aTtoma no TomcoHy. Mogenb atoma no Pesepdopay.

99 OkcnepuMeHTanbHble OCHOBBI TEOPUN CTPOEHUS aToMa.

100 |Cnoco6bl nony4eHust nonsipu3oBaHHOro ceeta. 3akoH bprocTepa. [iBoHoe nyvenpenomMrneHue.

101 EcTtecTBeHHbIV 1 nonsapusoBaHHbIN cBeT. Buabl nongpusauun. MNMonapusatop n aHanusatop. 3akoH Manto.

102 |[OudppakumoHHas pelueTka Kak crneKkTpanbHbli Nnpubop. [ucnepcnsi upakLMOHHON peLLEeTKN.

103 | OudbpakunoHHas pelueTka: YCTPOMUCTBO Y NPUHLUMN OENCTBUS.

104 | 3oHbl DpeHens, 06bsCHEHME Ha X OCHOBE ABMEHUSA AUdpakunn. 3o0HHbIE NITACTUHKM.

105 |[Audpakumsa ceeta. MpuHumn MNonreHca-dPpeHens.

106 |[lMpumeHeHue nHtepdepeHummn. IHTepdepomeTpbl.

107 |Konbua HbloToHa.

108 |UHTepdepeHumsa B TOHKMX nneHkax. Monockl paBHON TOMLUMHbI.

109 |UHTepdepeHumsa B TOHKMX nreHKax. [Monockbl paBHOro HaKkroHa.

110 | Cnocobbl NonyyYeHUst KOrepeHTHbIX MCTOYHMKOB B onThke. OnbIT KOHra.

Ycnosus Makcumyma m MUHUMyMa MHTepdepeHLMOHHON KapTuHbl. KorepeHTHbIe MCTOYHUKN CBeTa.

111
OnTnyeckasi pasHOCTb X0oAa.

112 |WHTepdepeHuus ceeTa. IHTepdepeHUnoHHasa kapTuHa.

113 | lMpoxoxaeHue ceTa Yepes BellecTBo. 3akoHbl byrepa n Panes.

114 |lMokasaTtenb npenomneHus BewecTtsa. [ucnepcus.

LWkana ANIEKTPOMArHUTHbIX BOJIH. CseToBOE n3nyyeHune. CI'IeKTp n3ny4yeHuna. CneKTpaanaﬂ JINMHNUA.

15 CnekTpanbHbili Npubop.

116 |llepeHoc aHeprun BonHon. Bektop YMoBa-lonHTUHIra. NHTEHCUBHOCTb U3MYYEHUS.

117 | ATOMHOE A4pO0 1 ero xapakTepuctuku. N3otonsl.

118 AnepHble peakumn.

119 |Moctynatel Bopa.

120 | PeHTreHoBckue nyun. 3akoH Moanu.

121 | Oudpakumnsa peHTreHOBCKNX Nyden. PEHTFeHOCTPYKTYPHbIN aHanms.

122 | BonHoBble cBoricTBa Yactuy. BonHbl ae Bponns.

123 | CooTHoLweHWe HeonpeaeneHHocTen MenseHbepra.

124 |BonHoBas yHKLMSA, ee nHTepnpeTauus n CBOMCTea

125 YpaBHeHue WpeanHrepa. Yactmua B 6eckoHeYHO rny0ookon ogHOMeEpPHOM
NPsIMOYTOSIbHOM NOTEHLManbLHON siMe.

126 | OnemeHTapHble YacTULbl U UX Kraccudmkaums.

MpUHUMNBI TEOPUM OTHOCUTENBHOCTU. 3aBUCMMOCTb Macchl OT CKOPOCTU. CBA3b Macchl 1
aHeprum

127




5.2.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTpeHsbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHUA (3aaayvm, Kemucbl)

[MpakTnko-opneHTUpoBaHHble 3adaHns HaxoaaTca B [MNpunoxeHun Kk gaHHon P

5.3 MeToan4yeckue matepuansl, onpegensitowime npoueaypbl OLeHUBaHUA 3HAHUIN, YMEHUI, BNageHuin
(HaBbIKOB 1 (MNWN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyTO4YHOM aTTecTauum 1 NopsiAoK NMUKBUAaLUmM akageMmuyeckomn

3a40J1)KeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOM aTTecTauuMuM pernaMmeHTUMpPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTeCcTaLumn o0yYaroLLmnXCa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm No AUCLMUNInHe

YcTHasa +

MncbmeHHasn +

KomnmeepHoe TeCcTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAEHUs MPOMEXYTOYHOWN aTTecTauum no AUCUUNInHe

* BO3MOXHOCTb MOMb30BaThCS CNPaBOYHbIMU Tabnuuamu, KarbKynsaTopoM;
* Bpemsi Ha nogroTtoBky oTBeTa no ounety 45 MUHYT.

NHas

6. YYEBHO-METOAMWYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIINHDbI
6.1 YuebHasa nutepaTtypa

AsTOp 3arnasve UspaTtenscTtBo | o4 nsgaHusa | Cchbinika
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Jletyta, C. H., Yakak, | Kypc pusmkn. Ontuka OpeHbypr: http://www.iprbooksh
A A. OpeHbyprckui 2014 op.ru/30111.html
rocyapCTBEHHbIN
yHusepcuteT, 365C ACB
CrapoctuHa, W. A.,|Kpatkun kypc usmkn gns Kasanb: Ka3zaHckuii http://www.iprbooksh
Byppoga, E. B., | 6akanaBspos HaUMOHarbHbIN op.ru/79312.html
CanbmaHos, P. C. nccnenoBaTensCKUN 2016
TEeXHOMNorn4yeckuni
yHMBEpPCUTET
JlapuoHoB, A. H., [Kypc cusukn http://www.iprbooksh
Kypakos, 1O. u., Bopohex: Bobo . 0p.ru/72682.html
Bouuies, B. C., P - POPOHEXCKIM
Manukos, n. H. rocyﬂ?pCTBeHHbIM
Napnorosa, H. H. ArpapHbii YHuBepcuTeT 2016
[pekos, B. C. um. Mmnepatopa MNeTpa
Bouesa, O. B., Mepeoro
Ceupugoea, A. H.
6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
B.O. KabaHoB, C.A.|®Pu3umka. InemMeHTbl Teopun http://nizrp.narod.ru/
Mopxeukun, E.A. | norpeluHocTen [TekcT]: M-BO 06Da30BaHMS 1 metod/kaffysik/2018
Awkesny yyebHo- mMeToamyeckoe E(D BLITD _05_15_01.pdf
nocodbve k nabopaTopHOMy Cﬁg#;rmj’l - Cr6.: 2018
NpaKkTuKymy ans : -
6akanaspoB BCEX BLITS CMi6ryntA
HanpasreHnn
C.A. Mopxeukun, | OnTuka [TekeT]: M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
B.M. MakcmumoB, A.B.|meTognyeckne ykasaHus K Hayku PO, BLUT3 2017 metod/kaffysik/2018
denopos nabopatopHbiM pabotam Ne cnerynTa. — CNne.: _01_12.pdf
3-11, 3-12, 3-21 BWTS CMerymnTg
A.A. Abpamosuny, B.O. | dusnka. MexaHuka n http://nizrp.narod.ru/
KabaHos, C.A. | monekynsipHas dunanka metod/kaffysik/2018
MopxeLkun [TekcT] y4yebHo- M-BBLI?I'I?S pglgl%?_a;n“.f_ 'D'PSD’ 2018 _06_16_01.pdf
MeToaMdeckoe nocobue K :

nabopaTtopHbiM paboTam Ne
1-31, 1-32, 1-33, 1-41, 1-42

Cre.: BWT3 Ccrierynta




E.A. AwkeBny, M.H.|OPU3NKA [Tekct] Y. Il http://nizrp.narod.ru/
MonsiHckuin KonebaHuns. MonekynspHas metod/kaffysik/2018
dusnka. MNHaouBmayanbHble M-Bo obpasoBaHus n 12 _16_01.pdf
3ajaHvus  Ons pacyeTHbIX Hayku PO, BLUT3 2018
paboT cCTygeHToB: y4ebHo- cnerynrtg. - Cre. :
MeTogudeckoe nocobue ans BWTS CMeryrTa
OakanaBpoB BCEX
HanpaBneHun
B.M. MakcumoB, M.H.|®usmka [Tekct]. Yactb 1. http://nizrp.narod.ru/
MonsiHckui, C.A. | MexaHuka. M-B0 0BpasoBaHIs! metod/kaffysik/12.pd
Mopxeuxknin WHaveugyansHble 3a,anv|si| Hayku P®, CIGITYPT.- 2015 f
ans CaMOCTOSATENbHOWM CH6. CAGETYPN
paboTbl CTyOeHTOB : y4ebHo- "
MeToamdeckoe nocobue
B.U. lNNenmaH [n gp.] dusmnka. OnekTpomMarHeTU3m M-BO 060a30BaHMS U http://nizrp.narod.ru/
[TekcT]: y4ebHo- P metod/kaffysik/22.pd
MeToam4yeckoe nocobue K Haykn P® BILITS . 2016 f
nabopaTtopHbiM paboTam Ne cnerymta. —Crio.:
2-31, 2-41, 2-51 BWTS CMerynTa
AA. AbpamoBuy [u|Ontuka [TekcT]: y4ebHO-| M- Bo ob6pasosaHus U http://nizrp.narod.ru/
ap.] MeTogudeckoe nocobue K Hayku PO, BLUT3 2017 metod/kaffysik/Lab3-
nabopaTtopHbiM paboTam Ne CcnerynTa. — Crneé.: 31_3-
3—31, 3—41 BWTS CMerynTa 41_2017_final.pdf
C.A. TlMopxeukuin [n|dnsmka. IneKTpoMarHeTN3M http://nizrp.narod.ru/
ap.] [TekcT]:y4ebHo- metod/kaffysik/21.pd
MeToaudeckoe nocobue K M-80 obpasosanus i f
nabopaTtopHbiM paboTam Ne Hayku PO, BIUITS ] 2016
201, 211, 221 am| QRIATECHO:
6akanaspoB BCEX A
HanpaBneHun
B.O. KabaHoB, B.M.|®usumka. InekrpomarHeTnam http://nizrp.narod.ru/
Makcumos, A.A. |[TekcT]: yyebHo- M-Bo obpasoBaHus 1 metod/kaffysik//16.p
ABpamoBny meToguyeckoe rnocobue K| Hayku PP, CMGITYPI. — 2015 df
nabopatopHbiM pabotam Ne| CI6.: CM6rTYPNYPM
2-51, 2-52, 2-53
B.0. KabaHos [n ap.] Ontnka [Tekct]:  y4ebHo- M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
MeTogudeckoe nocobue K Hayku PO, BLUT3 2016 metod/kaffysik/20.pd
nabopaTopHbIM paboTtam cnerynTa. — Cne.: f
3—51, 3—61, 3-71 BLWT3 Cherynta
M. 1O. [IémuHa, HO. HO. | dunsuka. dusnueckme | M-BO HayKu 1 BbICLIErO http://nizrp.narod.ru/
LinoskuH, E. A.|OCHOBbI MexaHukn: Y4ebHo-| obpasosaHusi PO, C.- metod/kaffysik/1645
Awkesny meToauyeckoe nocobue MeTepb. roc. yH-T 567563.pdf
NPOM.TEXHOMOMMN U
AusainHa,BbicLu. WKonbl 2022
TexHonorum u
3HepreTnkn.-CaHKT-
MeTtepbypr: BLUT3
cneryntg
E.A. Awkesny, A. J1.|®usmka. Yacte VI. ®usuka| M-Bo Hayku U BbICLIEMO http://nizrp.narod.ru/
ALLKanyHWH, A.B. [aTtoma 7] qaapa: obpasoBanus PP, C.- metod/kaffysik/1617
denopos NHuomBuayanbHble  3adaHvs | MeTep6. roc. yH-T NPOM. 725689.pdf
AN pacyeTHOM  paboThbl | TexHoMorui v ausaiiHa, 2020
CTYAEHTOB: mMeToAndeckue | BbiCLU. LK. TEXHOMOMMN U
yKkasaHua  Ansa - CTydeHToB aHepreTuku. - CaHkT-
Bcex hopm 06y4yeHus Metepbypr : BLUTI
cneryntn
A.A. AlWKanyHuH dunsnka. http://nizrp.narod.ru/
OneKkTpoMarHeTuam. M-Bo 06pa3oBaHusa n metod/kaffysik/2020
MHamBupyanbHble  3agaHus Haykn PO, BLUT3 2018 _04_18.pdf
ana  pacyetHon  paboThbl cnierynTq. - CIo. :
[ TekcT] y4yebHo- BWTS CrerynTa

MeToan4veckoe nocobme




E.A . AwkeBny,
A.B.degopos )
T.C.l'ycaposa

dusuka. JlTabopaTtopHble
pabotel 1-11, 1-21, 1-22:
MeTOAMYEeCKME YKasaHust K
nabopaTtopHbIM paboTam

M-BO Hayku v BbICLLETO
obpasoBanug PP, C.-
MeTepb. roc. yH-T Nnpom.
TEXHOMNOIMN U gn3anHa,

http://nizrp.narod.ru/
metod/kaffysik/1598
304411.pdf

2020
BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
Yakak, A. A. Kypc PU3NKN. OpeHBypr: http://www.iprbooksh
MonekynsapHas uauka OpeHByprekuii 2009 op.ru/30110.html
rocyaapCTBEHHbIN
yHuepcuteT, 96C ACB
AJlL AuwikanyHuH, |®uanka. Y. V. OnTuka:| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
M.H. Monsxckuin meToOMYeckne YykasaHus u| o6p. PO, C.- MeTtepb. metod/kaffysik/1588
3afaHunA ansa roc. yH-T Npom. 480628.pdf
CamMOCTOSITENbHOW ~ paboThbl | TexHOMNorMi n gu3anHa, 2020
CTYOEHTOB BbICLU. LK. TEXHOMOMK U
aHepreTukm. — CaHKT-
MeTepbypr : BLUT3
cnerynta
JlerimaH B.W., | dnsuka. JlTabopaTtopHble Cankr-MeTen6vor http://publish.sutd.ru
HepkayeBa O.10., | paboTbl 2-31, 2-41 CI'I6FyI'IPI',EI,yp ' 2021 Itp_ext_inf_publish.p
denopos A.B. hp?id=20215053
B.O. KabaHoB, M.H.|®usuka. MexaHuka | M-BO HayKu 1 BbICLLIEMO http://nizrp.narod.ru/
MonsiHckun, E.A. | monekynsipHas usuka: | obpasosaHus PO, C.- metod/kaffysik/1593
Awkesny meTon. yKazaHus K| MeTepb. roc. yH-T Npom. 525599.pdf
nabopatopHeiM pabotam Ne| TexHomorui u ausanHa, 2020
1-51, 161, 1-71  anAa| BeicL. WK. TEXHONOMMKN 1
HakanaBpos BCEX 3HepreTuku. - CaHKT-
(hakynbTeToB MNeTepbypr: BLUTS
cneryntn
M. 1O0. OémuHa, E. A.|dunsuka. MonekynsapHas http://nizrp.narod.ru/
Awkesny, K. A.|dusmka u TepmoanHamuka. metod/kaffysik/1656
Kptokos PelweHne 3agjauv: 006355.pdf
MeToandeckue yKasaHus
Ans CTydeHToB Bcex dopm
oby4yeHus No HanpaBneHnsm M-;o Haykn v B;lqc):mgro
nogrotoekn:  01.00.00 — | ©Opasosanmns Ko, L.
MaTemaTMka U MexaHuka, Metep6. roc. yHT
13.00.00 — Onektpo— u| POM-TexHOnOMN M
TennoaHepretmka, 15.00.00 Ausaita, Beicw. wik. 2022
— MawumHocTpoeHue, Texrionommi
18.00.00 — Xumudeckve| OHEPreTMKM— CarkT-
MeTtepbypr: BLUT3
TexHonorun, 20.00.00 — CrerynT
TexHocepHas
BesonacHocTb n
npupoaoodyCTPOCTBO,
29.00.00 — TexHonorun
nerkon NPOMbILLIIEHHOCTU
AJl. AwkanyHuH, E.A.|ON3UNKA. JnekTpocTaTtuka. http://nizrp.narod.ru/
Awkesny, T.C. [TocTOsIHHBIN TOK. metod/kaffysik/1575
lN'ycaposa WHoveuayanbHble  3agaHus | M-BO Hayku U BbICLLETO 931125.pdf
ans pacyeTHbIX paboT | obpasosaHus PP, BLUTO 2019
[Tekct] Y. 3: y4ebHo- cnerynrtg. - Cre. :
MeToau4yeckoe nocobue ans BLUTS3 CMerynTq
CTYLEHTOB BCEX
dakynbTeToB
M. 1O. [OémuHa, K. A.|dunsuka. KonebaHus | M-BO Hayku 1 BbICLLIErO http://nizrp.narod.ru/
Kptokos, M. H. | BonHbI: y4eb. nocobue obpazosaHusi PO, C.- metod/kaffysik/1675
Kynebuukas, E. A MeTep6, roc. yH-T Npom. 650908.pdf
AwkeBuny TEXHONOorn n ansamnHa, 2023

BbICLU. LK. TEXHOMNOMK U
aHepreTukun.- CaHkT-
MeTepbypr: BLUT3
cnerynta




6.2 MNepe4eHb NnpodcdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

OneKkTpoHHoe XpaHunuiie y4eOBHbIX mMaTepuanoB [OneKTpoHHbIN pecypc]. URL:
http://edu.tltsu.ru/er/book_view.php?book_id=554&page_id=3590

Akagemuk [OnekTpoHHbIn pecypc]. URL: https://dic.academic.ru/

6.3 MNepeyveHb NULIEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMMHoOro oéecneveHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gUCUUNIIMHe

Ayautopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, gocka
JlekunoHHasa y A PyA 4 P A
ayguTopus

CneuuanusnpoBaHHas mebernb, Jocka
YyebHasi aygutopusi

JlabopaTopHbIi CTEHA ONs onpefeneHns napamMeTpoB NWH3bl U rpagaHa. JlabopaTopHbI CTeH
ONs onpefeneHnsl KOHUEHTPaUMM BOAHbIX PacTBOPOB C MOMOLLLIO U3MEPEHUS UX MoKas3aTenew
npenomneHns. JlabopaTopHbI CTeHA ANdA onpefeneHns OfvHbl CBETOBOW BOJSHbI C MOMOLLbIO
koney HebtoToHa. JlabopaTopHbI cTeHd Ang onpegeneHnsa AfMHbl CBETOBOW BOSIHbI C MOMOLLbIO
ONPAKUMOHHOM peLleTkn. JlabopaTopHbIi CTeHn, ONns OnpefdeneHuss YOernbHOro BpalleHus
pacTtBopa caxapa. JlabopaTopHbii CTeHA ANs UCCrefoBaHWs TENnoBOro MU3rNyyYeHus ceporo
Tena. JlaBopaTopHbli CTeHA Ang onpegeneHus Cunbl CBeTa WCTOMHMKA C  MOMOLUbBIO
cBetoamofa. JlabopaTopHbli CcTeHO AnA  WCCMegoBaHUs  ChekTpa aTtoma  Bogopoaa.
JlabopaTopHbI CTeHO ANsi MCCNegoBaHUs CTaTUCTMYECcKoW obpaboTkn SaepHbIX M3MEepPEeHWn,
pacnpegeneHue NyaccoHa

B-501

Mukpockonbl Guonornyeckue, nonspumeTpbl kpyroBble CM3, moHoxpomeTpbl YM-2, ckambs
B-503 onTuyeckas, pedpaktomeTpbl NP®-4546, pedpaktometpbl PIJ1-3, nupometpel OlMMAP-09,
roHMomeTpbl, ocBeTnuTenn-BNO-1, 6nokn nutaHma BC4-12, pagnomeTtp oHoBbIN PKB4-1cMm.

JlabGopaTopHbIi CTeHO, ANs uccrefoBaHWst konebaHui MpYyXMHHOTO MasiTHuKa. JlabopaTopHbiii
CTeH4 [Ons wuccnefoBaHusi 3aKkOHOB KonebaHust MaTemMaTtuyeckoro MasTHuka.JlabopaTopHbIn
CTeH4 Ans uccrnefoBaHus U3nyeckoro MasaTHWKa. JlabopaTopHbIi CTeHd Ons vccrneaoBaHUs
CKOpPOCTU 3ByKa C nomowbio duryp Jlnccaxy. JlabopaTopHbii cTeHO QAns UccrnegoBaHus
CKOPOCTM 3ByKa Mpu MOMOLUM CTOSYMX BOMH. JlabopaTopHbIl CTeHZ ANng  WccrneaoBaHus
kKoadppmumeHTa BsskocTM no metogy Crokca. JlabopaTopHbii CTeHO ANs WUCCReLoBaHuWs
B-505 MOMEHTa MHepLun TBEPAOro Tena MeToAOM KpyTUNbHbIX konebaHun. JlabopaTopHbin cTeHa Ang
UCCrneoBaHWsl  OCHOBHOIO 3akOHa [AWHaMUKM  BpallaTenbHoro ABwkeHus. JlabopaTopHbIn
CTeHO Ans onpefeneHust cpegHen KBagpaTUYHOM CKOPOCTM Morekyn. JlabopaTopHbii CcTeHf
AN onpeferneHns OTHOLIEeHWsT TennoeMKOCTM BO3gyxa Mpu  MOCTOSHHOM  OaBreHun K
TENSI0OEMKOCTM MpM  MNOCTOSAHHOM obbeme. JlabopaTopHbIi  CTeHO Ana  onpeaeneHus
KoabmUMeHTa BA3KOCTM BO3dyxa KanunnapHeiM MeTodoM. JlabopaTtopHbii  cTeHn Ans
onpegeneHuns KoagpuumeHTa TensionpoBogHOCTM BO3ayXa METOAOM HarpeTom HUTW.




MpunoxeHue

MpunoxeHune

paboyen nporpammbl ANCUMNNHBLI _ Pnsmka

HaumeHo8aHue OUCYUNITUHbI

no HanpasrneHuio noarotoskn 29.03.03 TexHonormsa nonvrpadmyeckoro 1 ynakoBoMHOro Npov3BoacTBa
HanmeHoBaHwne Ol (npodmng): TexHonormg KOMNO3NLMOHHbIX MaTepnanos

5.2.3 TunoBble NPaKTUKO-OpPUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n YCcnoBus TUNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3a4aHun (3agay, KencoB)
1 Papuyc-BeKTOp YacTuLbl MeHsieTcst co BpeMeHeM o 3akoHy I =Dbt(1—at), roe b — noctosHHbIN BekTOp, o —
NonoXuTenbHasa NoCTosHHasA. HanTu cKopocTb 1 yCKOpeHMe YacTuLbl Kak OyHKLNIO BPEMEHN.
2 YpaBHeHue asuxeHne Tena maccoit 100 kr umeeT BUa X=7-5t+4t2. HaiTu Nnpoekumio cunbl, AEACTBYIOLLIEH Ha
Teno.
o 2 3
3 Lap pagnycom R v Maccoit m BpalLaeTcsi BOKPYr OCV CUMMETPUM cornacHo ypasHenunio @ =3+ 2t° + 0.5t
. Onpegenute MomMeHT cun gns t=3c.
4 Mpu nogseaeHMM K ABYM MONSAM MaeanbHOro ogHoatoMHoro rasa 200 [k TennoTbl ero Temneparypa
yBenunuunacb Ha 10K. Kakyto paboTy coBepLuun npu aTom ras?
5 HanTu umcno creneHer cBoboabl MONeKyn rasa, ecrnv U3BeCTHbl ero MonsipHble TennoemkocTn Cp 1 Cy.
LLapwuk maccown 0,41 n 3apsgom 0,5 mkKn nogselleH Ha HATKM B O4HOPOAHOM 3MEKTPUYECKOM Mofe, CUNoBbIe
6 FIMHUM KOTOPOro ropu3oHTanbHbl. Ha kakow yron oT BepTuKany OTKIOHUTCSA HUTb, €CNN Hanps>KeHHOCTb Nons
8 kB/m?
Mnockuii BO3AYLHbIA KOHOEHCATOP C pacCTosiHMEM MEXAY NracTMHamMun 2 CM, 3apsXXeH 40 pa3HOCTU
7 noteHuuanos 3000 B. Mnowaak nnactuH 100 cm?. Kakoa GyaeT HanpsXKeHHOCTb MONs KOHAeHcaTopa, ecnu,
He OTKIoYas UCTOYHUKA HanpsbkeHWs, NNacTUHbl pa3gBuHYTb 4O PacCToSHUSA 5 cM?
Jlamnoyka 1 peocTar, coeaAMHEHHbIE NOCNeAOBaTENBHO, MPUCOEAMHEHbI K UCTOYHMKY TOKa. HanpspkeHne Ha
8 3axmmMax namnoykm pasHo 40 B, conpoTtueneHne peoctata paBHo 10 Om. BHelwHssa uenb notpebnset
MoLHocTb 120 BT. Hantu cuny Toka B Lenu.
Bo ckonbko pas 3apsig Yactuubl, ABmKyLLenca co ckopocTbto 100 km/c B MarHMTHOM none ¢ nHaykumen 0,3 Tn
9 no oKpyxHocTu pagnyca 0,04 m, 6onblue 3apsga anekTpoHa? AHeprus Yactuupbl 12 kaB.
Katywka guametpom 4 CM HaxogutCcs B MEePEeMeHHOM MarHWTHOM rofne, CWUMoBble fMHUM KOTOPOro
10 napannenbHbl OCK KaTywkKn. [pu nameHeHUn nHaykumm nond Ha 1 Tn B TeyeHne 6,28 ¢ B KaTyLLKe BO3HUKNA
3AC 2B. CkonbKo BUTKOB MMEET KaTyLuka?
Uemy paBeH yron nosiHOrO BHYTPEHHEro OTPaXeHus npu NafgeHuu nyya Ha rpaHuuy pasgena AByx cpeg,
11 OTHOCUTENbHbLIN NoKasaTenb NPenoMieHns KOTopbiX paBeH 27
Ha gudpakumoHHyo peLleTky ¢ nepnogom 12 MKM nagaeT MOHOXpoMaTuyeckas BonHa. Onpegenntb anvHy
12 BOJHbI, €CNW Yrof Mexay AMMPaKLUMOHHLIMM MakCMMyMaMi BTOPOrO M TpeTbero nopsaaka paseH 3°.
Yron mexay rnasHbIMU NIOCKOCTAMM Nonsipusatopa W aHanusatopa cocTasnseT 30°. Onpepnenvte
13 N3MeHeHne NHTEHCUBHOCTU NpoLLeLero Yepes HUX CBeTa, eCnuy Yron Mexay rnaBHbIMU MIIOCKOCTAMU paBeH
45°,
KpacHas rpaHuua ans pyouamnesoro dpotoanemeHTa cootsetcteyeT 800 HM. Kakyto pa3HOCTb NOTEHLManoB
14 HaZo NPUNOXNTb K hoToaNeMeHTY, YToObl 3aepXaTb ANEKTPOHbI, UCNyCKaeMble No4 AENCTBUEM
ynbTpadmoneToBbix ny4en gnmHon BonHbl 100 HM?
Mpu nepexoae aneKTPoOHOB B aTOMax BOAOPOAA C YETBEPTOM CTaLMOHAPHOW OpOUTLI HA BTOPYHO M3Mny4valoTcst
15 doToHbI ¢ aHepruein 0,04:101° [Ix (3eneHas NuHWUA BoAOPOAHOro criekTpa). OnpeaenuTb ANUHY BOMHbLI 3TOM

JINHUN.




