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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 2 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 7 un
4 2 2 17 mn
4 2 3 7,5 un
n,pPre
4 3 2 7,25 un
34 17 17 | 75,75
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,
14 N
12 Mn
n
4 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".

nn

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

nn

Wtoro B cemecTpe (Ha kypce ans 3A0)

34

17

17

40

KoHcynbTaumm u npoMexxyTodHas
atTectaums (Ok3ameH)

2,5

33,5

Paspen 7. OnTuka.

Tema 15. BonHoBas onTuka.
OneKkTpoMarHuTHas npupoaa cBeTa.
OTtpaxeHne n npenomreHne cBeTa.
Cnektpbl  UCMyCKaHUS M MOITIOLEHNS,
cnekTpanbHbin  aHanus. [lornoweHne u
paccesiHne B Mpo3payHbiX cpefax. fsneHve
nHTepgepeHumn. OnbiT HOHra. [Oudpakums
cBeTa. MpuHUMN lMorreHca-dpeHens,
oudpakumoHHaa  peweTka.  [Nonsipusaumn
cBeTa.

nn

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

12

nmn

PP,

Pazgen 8. ATomHas cusmka.

n,Pre




Tema 17.

MocTynatbl

CTtpoeHue

Bopa.

MNonHas cucrtema KBaH

anekTpoHa

B

aTome. CTpoeHune

MHOTIO3MEKTPOHHbIX

MNepunogmnyeckas

Menpoeneesa.

JlTabopaTopHas
"OnpegeneHne cunol

cncrema 3IIeMeHTOB

paboTta

nomoLbio poToguoaa”.

atoma. OnbIThl
Pesepdopaa. lNnaHeTapHaa mogenb atoma.
Cnektp Bogopoaa.

cBeTa WUCTOYHMKa C

TOBbIX yucen

aToOMOB.

Ne 3-61

12

14

nmn

Tema 18. OcHoBbl KBaH

BonHoBLle cBOMCTBA
MOHATUA KBAHTOBOW MEXaHWKU: ypaBHEHUE
BONHoBas dyHKUMS.
nyun.  3akoH  Moasnw. 2 2
PEHTIEHOBCKMX ny4yen.

LWpegunHrepa,

PeHTtreHoBckue

Ouvdppakums

MonekynsipHble CnekTpbl.

yactuu. OCHOBHble

TOBOW  Teopuu.

nmn

Pazgen 9. dunsnka sgpa.

Tema 19. CoctaB spgpa. ATOMHOe £4po,

HYKIMOHbI. SlaepHble cunbl,

aapa. EcTtectBeHHas
3aKOH pagmoakTMBHOro pacnaga. [encteue
paaMoaKTUBHbIX

3allnThbI.

n3ny4yeH

MeToabl

paanoakTUBHbIX I/I3J'Iy‘~IeHI/IIZ.

JlabopaTopHas
"WiccnegoBaHue cnekTpa atoMma Bogopoaa”.

paboTta

paanoaKkTUBHOCTb,

SHeprma CcBA3n

Wi, MeToabl
pernctpaumm 3 4

Ne 3-71

10

nn

Tema 20. fgepHble peakuuun. fAgepHble

peakumn. Peakuua  pgene

peakTop.

TepmosinepHble peakLumm.
YrnepoaHbin UK. ONeMeHTapHble YacTuubl 2 1

n nx KﬂaCCI/I(bMKaLI,VIﬂ.

HUS,  A4epHbIn

12

nn

n,Pre

Utoro B cemecTpe (Ha kypce ansa 3A0) 17 17

34

40

KoHcynbTaumm n npoMexytovHas
aTTectaums (Ok3ameH)

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no

209,25
AncumnnuHe

222,75

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoesaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5. ®OH[] OLLEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus
5.1.1 NokasaTenu oueHUBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrnbTaToB 00yYeHMs
KOMMNeTeHumm cpeacTea
1. WMsnaraetr ©6a3oBble U3MYECKME 3aKOHbI, 3Hae€T  OCHOBHblE | 1. Bonpochl YCTHOro
OrlK-1 dumaunyeckune BENNYMHBI, MeToabl TeopeTUYeCcKnx n | cobecenoBaHus
aKCnepuMeHTanbHbIX 2. MpakTuko-




uccrieqoBaHuin B ou3vke W MMeeT npeacTaBreHve o U3MYeckux
SIBNEHUSAX
2. [eMoHCTpupyeT npumeHeHne ©0a30BbiX (U3NYECKMX 3aKOHOB K |OPUEHTUPOBAHHHLIE
peLleHuto 3agay 3agaHus
3. Vcnomnb3yeT TeopeTMyeckMe 3HaHUs No u3Mke ANsa  peLleHust
NnpakTu4yeckux 3agay
1. Wsnaraet OCHOBHble MeTOObl MaTeMaTU4ecKoro MOoOEenMpoBaHUS
PU3N4ecknx o6bEKTOB. 1 Bonpoch! YCTHOPO
2. [leMOHCTpupyeT npuMeHeHMe 0a30BbiXx MaTeMaTUyeckux Mogenen cb6ece,qosar+m
onK-3 ONnS pelleHns 3agad B obnact npoeccrMoHarnbHon OeATenbHOCTH 5 MpakTiko-
3. Wcnonbayet MeToAabl MaTeMaTU4YecKoro MoOenupoBaHus
dusmyecknx  oBbEKTOB  AnNA  pelweHWs 3agad B obnactu :smae:;:pOBaHHHb'e
npodeccroHanbHom A
OesaATensHOCTU
5.1.2 Cuctema n KpuTepum oLeHNBaHUA
W Kputepum oueHnBaHms cchopMnUpoBaHHOCTN KOMMNETEHLMI
Kana oLennBania YcTHoe cobecenoBaHne MucbmeHHasn paboTa
O6yuvatowmiica nokasbiBaeT
BCECTOPOHHEe K1  rnybokoe  3HaHWe 06 -
OCHOBHBIX (MaNIECKIX 33KOHOB, yyalolmnincss  AeMOHCTpUpyeT npaBunbHOe
CBOBOTHO OUEHTUDYETCSI B  OCHOBHBIX NoHMMaHWe  YycnoBus  3ajayu,  BnageHue
MOHSTASX, TEpMUHAX Y ONDEACReHMSX HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
npu OTBETE; YCBOWUI OCHOBHYH U 3HAKOM C 3aKOHOB W1 ¢>9pmyn AN:A €€ PELICHNA, 3HaHNe
5 (oTrnuHO) [OMONHUTENLHOA  MMTEPAaTYpOl;  MOXET pasMepHocTen uanyeckmx _BENNUMH. Ywmeet
OB LICHUTE B3AUMOCRS3L OCHOBHLX | MPYIMEHSTL  MaTematudeckuit — annapat  Ans
(PM3MIECKMX 3AKOHOB M UX 3HAdYEHMe Ans peanu3auuu nnaHa pelleHus 3ajadv U, ecru
nocreayloLei NDOECCHOHANBHOM 370 HeobxoauMMo, MoOXeT npeacTasuTy  ero
NESTENBHOCT;  NPOSBASET  TBOPYECKNE rpaduyeckn. [lonyuun npaBumbHbLIA OTBET U

CMNOCOGHOCTM M LUMPOKYID 3pyauuMio B
CMonb30BaHuK y4ebHOro maTtepuana.

MOXET ero MHTepnpeTnpoBaTb.

4 (xopoLuo)

O6yyvarowminca nokasbiBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUMN OCHOBHbIX U3NYECKUNX
3aKOHOB, OpWEHTUPYETCA B  OCHOBHbIX
MOHATMSAX M ONPEeAEneHusix;  YCBOWI
OCHOBHYHO nuTeparypy; gonyckaet
He3HaunTenbHbIe MOrpeLuHoCcTU npu
oTBETax Ha BONPOCbI 3K3aMeHaLWOHHOro
buneta W [JOMONMHUTENbHbIE  BOMPOCHI
npenoaasaTens.

OOyuvaroLwminics OEMOHCTPUPYET OOCTaTO4YHOE
noHMMaHWe  YyCnoBus  3ajayn,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMs €€ peLlUeHusi, 3HaHue
pasmepHoCTen dm3nyecknx BESTUYNH.
[onyckaeT  He3HauuTelnbHble  MNOrpPeLlHOCTU
npyv MNpUMMEHEHMU MaTemMaTU4ecKkoro annapata
AN peanu3auuy nnaHa pelleHvs 3agauu.
Monyynn npaBuNbHLIA OTBET, HO WCMbLITbIBAET
3aTpyLHEHWS C ero MHTepnpeTaumnen.

3 (yooBneTBOpUTENbHO)

Ob6yuvatomiics rnokasbiBaeT 3HaHusA
yyebHoro wmaTtepvana B MWHMManbHOM
obbeme; MOXeT chopmynupoBaTb
dusnyeckue 3aKOHBbI, NOHATUSA n
onpegeneHnsa, HO npu 3TOM, Aomnyckas
6onbloe KOITM4YeCTBO
HenpUHUMNUanbHbIX OWKNOOK; 3HaKoM C
OCHOBHOM nuTepaTypou; Jonyckaet
CyLleCTBEHHble oOWwnbkn B OTBETE Ha
3K3aMeHe, HO MOXEeT YCTpPaHuTb MX MNoja
PYKOBOZCTBOM NpernoaaBarterns.

OO6yuvatolumiticss BHWKaeT B CMbICN  YCroBUS
3adaun, NOHUMAaET MfaH ee peLUeHus, OHaKo,
He MOXeT B MOMHOM Mepe C MNOMOLLb
MaTemMaTU4Yeckoro annaparta peanvs3oBaTb ee
peweHve. 3HaeT pasMepHOCTU PUNYECKUX
BENUYUH, MOXET caenaTb PUCYHOK WUIMKU CXEMY,
MOSICHSAIOLLYIO peLleHne 3aaadn.

2
(HeynoBneTBOPUTENBHO)

O6yvalowmincs He WUMeeT [oCTaTO4MHOro
YPOBHA 3HaHWUS AUCUUMAWHBI, HE MOXEeT
chopmynupoBaTb OCHOBHblE DU3NYECKME
3aKOHbI; nnoxo OpUEHTMpPYETCSH B
OCHOBHbIX MOHATUAX W  ONpeAeneHusx;
Nnoxo 3HAKOM C OCHOBHOW nuTepaTypowu;
JornyckaeT npu OTBETe Ha 3K3aMeHe
CYLWECTBEHHbIE OWNOKA U He MOXeT
YCTpaHUTb WX [Jaxe nog pyKoBOACTBOM
npenogasatend. [lonbiTka cnucbiBaHUS,
NCNonNb30BaHMWs HepaspeLLleHHbIX
TEXHWYECKMX YCTPONCTB MNKN MOfb30BaHUe
noAcKasKow Apyroro Yenoseka.

OOyuvarowmiics He MOXeT npoaHanManpoBaTb
ycrnoBue 3afjayun, HaMeTWUTb MNNaH ee peLUeHus,
BbiOpaTb  pu3ndeckne  3aKkOHbl U MIIOXO
OpVEHTUpPYeTCS B (PU3NYECKUX BEMMYMHAX, He
Brnageet MaTemaTU4eckum annapaTtom.
MpenctaesneHne 4dyxon paboTbl, OTKas oOT
BbIMOSTHEHNS 3a4aHNS

3a4yTteHo

O6yvatowwmincs
BCECTOPOHHEE U

nokasbiBaeT
rnybokoe  3HaHue

06yl4a+0u.w| nes OEMOHCTpupyeTt OOoCTaToO4HOE
NOHNMaHne ycnosusa 3aaa4u, BnageHue




OCHOBHbIX dpuUsnyecknx 3aKOHOB,
cBOOOOHO OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TepMUHaX W onpeaeneHusx;
ycBowun OCHOBHYO " 3HaKOM c
OOMONHUTENBHOW  NMTepaTypol; MOXET | HaBblkaMu ero aHanusa, Bblbopa HYXHbIX
06bACHUTL B3aMMOCBS3b OCHOBHbIX | 3aKOHOB K hopMyn Ons ee pelueHus, 3HaHue
U3NYEeCKUX 3aKOHOB M WMX 3HaYeHue AOns | pa3amepHOCcTen PU3NYECKNX BEMUYNH.
nocnegytowen npodeccroHanbHom
OedaTenbHOCTW; MposiBNsieT  TBOPYECKue
CMOCOOHOCTM B UCMOMb30BaHUM Yy4ebHOro
maTtepwuana.

He 3a4teHo

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro
YPOBHSI 3HAHUS AWCLMMNIIUHBLI, HE MOXET
chopmMynupoBaTb OCHOBHblE (pusnyeckme
3aKOHbI; nnoxo OpUEHTMpPYETCA B
OCHOBHbIX TMOHATUAX WU  ONpeaAeneHusx;
Mnoxo 3HAKOM C OCHOBHOW nuUTepaTypowu;
gonyckaeT npu  OTBETE Ha  3a4deTe
CyWEeCTBEHHbIE OWNBKM U He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLACTBOM
npenogasarens.

OO6yyvarminca He MOXeET NpoaHanM3npoBaTh
ycrioBue 3agayu, HaMeTWUTb MfaH ee peLUeHus,
BblbpaTb  pu3ndeckne  3aKkoHbl U MIIOXO
opueHTUpyeTcs B (PU3NYECKUX BENUYMHAX, He
BNageeT MaTeMaTUYeCKNM annaparTom.

5.2 TunoBble KOHTPOJbHbIE 3aaHUSA UITN UHbIEe MaTepuarnbl, HEOOXOAUMbIE ANSi OLLleHKU 3HAHUW, YMEHUN,
HaBbIKOB U (UNK) ONbITa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHLIX BONPOCOB

Ne n/n | DdopMynNUpoBKN BONPOCOB
Cemectp 2

1 BHyTpeHHsAs aHeprus peanbHoro rasa. OnbIT [koyns-TomcoHa

2 PeanbHble rasbl. YpaBHeHue BaH-aep-Baanbca. M3oTepmbl peanbHbix ra3oB. Kputnyeckasa temnepartypa.

3 BeuHbln aBuratens BToporo poga. Bropoe Havyano TepmMoguHamukm.

4 Linkn KapHo n ero KA.

5 PaBHoBecHoe cocTosiHne cuctembl. Kpyrosow npouecc. TennoBas MmawmnHa u eé KN, Beunbin gsuratens
nepsoro poaa. ObpaTumele n HeobpaTUMble MPOLIECCHI.

6 lMpumeHeHue nepBoro Havyana kK aguabartnyeckomMy npoueccy. YpasHeHue lNyaccoHa.

7 MpumeHeHWe nepBoOro Hayana K U3oTepMmuieckomMy npoueccy. Pabota rasa npu n3otepmmyeckomM npotiecce.

8 YpaenbHble U MOMNSIPHbIE TEMMOEMKOCTU MPU NOCTOSSHHOM 00bEME M NpY NOCTOSIHHOM JaBIEHUM.

9 lMpumeHeHWe nepBoOro Hayana K M3oxopuyeckomy u n3obapuyeckomy npoueccam. PaboTa rasa B 3Tux
npoveccax.

10 MepBoe Havano TepmoamHamukn. PaboTa rasa.

11 MpoeanbHbii ra3 B none tsbkectn 3emnn. bapomeTtpuueckas doopmyna. MgeanbHbili ra3 B CUITIOBOM MOJE.
Pacnpegenenue bonbumaHa.

12 OnbiT WTepHa. PacnpeaeneHe monekyn rasa no ckopoctsiM. OyHKUMA pacnpegenernnst Makcesenna.

13 BHyTpeHHsAs aHeprmua ngeanbHoro rasa. CteneHu cBob6oabl MOMEKYIbI.

14 OCHOBHOE ypaBHEHNE MONEKYNAPHO-KMHETUYECKON TEOPMM naeanbHOro rasa. NoctosiHHaa bonbumaHa.

15 TennoBoe ABwvxXeHne Monekys. [NapameTpbl COCTOAHUSA CUCTEMBI. YpaBHEHUE COCTOAHNA naeasnibHOro rasa.

16 YpaBHeHWe NyoCcKon BOSHbI.

17 BonHoBble npoueccol B ynpyron cpege. MNpoaonbHble 1 nonepeyHble BOSHbI, OCHOBHAA TEPMUHOSIOIUSI.

18 3aBMCMMOCTb aMNNNUTYAbl BbIHYXAEHHbBIX KONebaHWi 0T YacTOThbl BbIHYXAatoLWEeN cunbl. Pe3oHaHc.

19 BbiHy>xaeHHble konebaHus, auddepeHunansHOe ypaBHEHME U €70 PELLEHNE.

20 Yrnoasi 4acToTa 3aTyxawLux konebaHmm kak PyHKLUMSA koadurumneHTa 3aTtyxaHus. JlorapudmMmyeckui
OEeKpeMeHT 3aTyxaHusl, BpeMsi penakcauum.

21 Amnnutyga 3aTtyxarowmx konedaxHun. KoadduumneHT 3aTtyxaHus.

22 CBoboaHble 3aTyxatowme konebanus, andgepeHunansHoe ypaBHEHNE U €0 pPELLEHNE.

23 DursnyeckMin MasTHUK Kak rapMoHMYecknii ocumnnatop. lNpuBeneHHas anvHa.

24 MaTtemaTniecknin MasiTHUK Kak rapMOHMYECKUIA OCLUINATOP.

25 CKOpOCTb, YCKOpPEHWE, SHEPTUS rAPMOHNYECKOTO konebaTensHOro ABUKEHMS.

26 rapMOHVI‘-IECKO? konebartenbHoe aABmkeHue. KBasnynpyras cuna. CeobogHoe konebaHve 6e3 3aTyxaHus.
["apMOHMYECKMI OCLMNAATOP.

27 KonebartenbHoe apumkeHne. OCHOBHbIE MOHATUS.

28 KuHeTnyeckasi aHeprnsa BpaLLeHUs N KayeHus.




29

MomeHT nMnynbca 1 3aKOH ero CoxXpaHeHus.

30 MoMeHT nHepuumn TOHKOrO CTepXxHs. Teopema LLTenHepa.

31 MomeHT nHepuun gucka (BbiBoA).

32 MOMEHT MHepLMM TOHKOIO U TONCTOro KosbLa (BbIBOA).

33 MomeHT cunbl. MoMeHT nHepLmun. OCHOBHOE ypaBHEHME AVMHAMUKM BpaLLaTenbHOro ABUXKEHMS.

34 MoHaTne abcontoTHO TBepaoro Tena. MNMoctynatensHoe 1 BpawatenbHoe AsmkeHue. LieHTp macc.

35 Kocmunyeckune ckopoctu (BbIBOA).

36 KoHcepBaTUBHbIE CUSbI.

37 Cwvnbl TaroTeHus. NMone cun. 3akoH BCEMUPHOTO TArOTEHUS. QHEPrus Tena B none TshkecTn 3emnu.

38 OHeprusa KMHeTu4eckasi u noTeHumansHas. 3akoH COXpaHeHUs SHeprum.

39 PaboTa nepemeHHon cunbl. PaboTa ynpyron cunbl.

40 PaboTta n moLLHOCTb

41 PeakTtnBHoe aBmxeHune. ®opmyna Linonkosckoro (BbiBOA).

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

43 BTopoit 3akoH HetoToHa. Mnynbe cunel. Umnynbce Tena.

44 MepBbI 3ak0oH HbloTOHA. MHepumaneHble cuctembl otcyeTta. Cuna, macca.

45 [BmxeHne maTepuranbHOM TOYKM MO OKPYXXHOCTUW. YTMOBbIE U NNHENHbIE XapaKTepUCTUKKN, CBA3b MeXAY HUMM.

46 CkopocTb, yckopeHue. MNyTb Kak MHTerpan ABMXKEHUS.

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

Cemectp 3

48 OTKpbITbIV kKONebaTenbHbIN KOHTYP. OBpasoBaHne aNeKkTpoOMarHMTHON BOMHbl. CBOWCTBA 3NeKTPOMarHMTHON
BOJTHbI.

49 OnekTpomarHuTHble konebaHus. KonebatenbHbl KOHTYP.

50 OneKkTpomarHMTHoe norne.

51 OHeprus MarHMTHOro nons.

52 deppomarHeTuku. N'Mctepesnc.

53 Buabl MarHeTMKoB: AuamMarHeTukn, napamarHeTUKK.

54 MarHUTHbBIN U MEXaHUYECKMIA MOMEHTbI 3NIEKTPOHA Ha opbuTe. M'MpomMarHnTHoe oTHoweHne. MoMeHTbI
aToOMOB.

55 ABneHne camonHaykumun. WHOQyKTMBHOCTE. MIHOYKTUBHOCTL coneHovaa.

56 fBneHne anektpomarHuTHOM nHaykumm (AMW). OnbiTel Papages. MNpasuno JleHua. 3akoH SMA.

57 MprHUMN encTBUS LMKNOTPOHA.

58 [BwxeHne 3apskeHHbIX YacTuL, B NPpOgONIbHOM MarHUTHOM More.

59 [BwxeHne 3apsKeHHbIX YacTul, B nonepeyHoM MarHUTHOM Mnore.

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

61 MarHuTHbIN NoTok. PaboTa no nepemeLLeHnIo NPOBOAHMNKA C TOKOM B MarHUTHOM none.

62 KOHTYyp C TOKOM B MarHUTHOM norse.

63 [elicTBME MarHUTHOrO MOMsi Ha NPOBOAHMK ¢ TokoM. Cuna Amnepa.

64 PacueT HanpsXXeHHOCTM MarHMTHOro NOMs coneHouaa u Topovaa.

65 Teopema 0 UMPKYNALUN BEKTOPa HanpPsXXEeHHOCTU MarHUTHOIO MOns.

66 PacueT HanpspkeHHOCTU MarHUTHOTO MOMs MPSIMOTO TOKa.

67 PacueT HanpspkeHHOCTU MarHMTHOTO MOMSt KPYroBOrO TOKA Ha Ero OCw.

68 3akoH brno-Caeapa-Jlannaca.

69 MarHuTHoe none — nore ABMXKYLLMXCS 3apsaaoB. XapaKTepucTuKy Nons.

70 Knaccuuyeckas aneKkTpoHHas Teopusi MeTasnsoB: OCHOBHbIE NMOJIOXKEHUS, SKCNEPUMEHTarnbHble 060CHOBaHMS.

71 3akoHbl anekTpuyeckon uenn. 3akoH Oma B guddepeHumnansHon opme.

72 OHeprns 3apsXkKeHHOro NPoBOAHNKA. DHEPrns anekTpuyeckoro nons. MNnoTHOCTb 3Hepruu.

73 [MoBepXxHOCTHasA NNOTHOCTb CBSA3aHHbIX 3apsiA0B. BekTop anekTpocTaTMyeckon MHOYKUNN.

74 MonsipHoe npeacTasneHne o6 aTomax U Monekynax BelecTsa. Bektop nonspusaumm.

75 OneKTprUYECKNA ANNOMb BO BHELLHEM 3f1EKTPUYECKOM None.

76 lMprMeHeHne KOHAEHCATOPOB ANl M3MepPeHNst Marbix 3apsaoB. OnbIT MunnukeHa.

77 KoHaeHcaTopbl. EMKOCTb NNOCKOro KoHgeHcatopa.

78 OneKTpoeMKOCTb MPOBOAHMKOB.

79 [MpOoBOAHMKM B 31IEKTPUYECKOM MOfe.

80 TeopeMa 0 UMPKYNALMN BEKTOPA HaMNPsXKEHHOCTU 3NEKTPUYECKOro nons.




CBsi3b MeXAy HanNpPsPKEHHOCTLIO M NMOTEHLUMANoM areKTpuyeckoro nonsi B auddgpepeHumansHom n

81 .
MHTerpansHon opme.

82 Pabota cun anektpuyeckoro nons. MNMoteHuynan. 3kBMNoTeHUManbHbIE NOBEPXHOCTMU.

83 PacueT Hanps)KEHHOCTM SNEKTPUYECKOrO Nonsi GECKOHEYHON PpaBHOMEPHO 3aPSXKEHHOM HUTW.

84 PacyeT HanpsikeHHOCTU SNEKTPUYECKOro Mosst 6eCKOHEYHON PaBHOMEPHO 3apsPKEHHOW MIOCKOCTU; ABYX
napansenbHbIX NII0CKOCTEN.

85 Teopema Maycca-OcTtporpagckoro.

86 Cunosble NUHUN ANEKTPUYECKOoro nons. MoTok BEKTOpa HanpaAXXeHHOCTN Yepe3 NOBEPXHOCTb.

87 OnekTpuyeckuit gunonb. PacyeT HanpshKeHHOCTU Noss AUMNOnS.

88 |HanpspkeHHOCTb Nonsi TodeyHoro 3apsaa. MprHUMN cynepnosnumni nosneil.

89 AnekTpuyeckoe none. HanpsykeHHOCTb 3NEKTPUYECKOro nons.

90 OneKkTprUYecKnii 3apsa 1 ero CBOMCTBA. 3aKoH KyrnoHa.

91 Cuna v nnoTHOCTb TOKAa.

92 Tok cmeweHuns. MNonHein Tok. YpaBHeHus Makceenna.

Cemectp 4

93 EcTtecTBeHHasi paaMoOaKTMBHOCTb. 3aKOH paanOaKTMBHOIO pacnaja.

94  |[OedekT Macchl U 3HEPrUsl CBSI3N aTOMHOTO sigpa.

95 CnekTpanbHble cepuy atoma BOAOpOAa.

96 BbiBOA cepuanbHon dhopmynbl Ans aToma Bogopoaa.

OnbiTbl ®paHka n Mepua. MNMonHasa cnctema KBaHTOBbLIX YMCEN 3NekTpoHa B atome. CTpoeHne
97 MHOTO3MNEKTPOHHbIX
aTomMoB

98 Mogenb atoma no TomcoHy. Mogenb atoma no Pesepdopay.

99 OKcneprMMeHTanbHbIe OCHOBbI TEOPUU CTPOEHUST aToMa.

100 | Cnocobbl nonyyeHns NoNApmM3oBaHHOrO ceeTa. 3akoH bptocTepa. [1BoHOE nyYyenpenomsneHune.

101 EcTtecTBEHHbIV 1 NONApU3oBaHHLIN cBeT. Buabl nonapusauun. MNMonspusatop n aHanusatop. 3akoH Manto.

102 | OudpakunoHHas pelueTKa Kak cnekTpanbHbli npnbop. ducnepcns andpakuMoHHON peLLETKN.

103 | AudbpakumoHHaa peLueTka: yCTPOMCTBO U NPUHLNUMN OENCTBUS.

104 | 3oHbl DpeHens, 0ObsICHEHME Ha X OCHOBE SIBMEHUS Andpakunmn. 3o0HHbIE NITACTUHKM.

105 | Oudpakuusa ceeta. MNMpuHumn NonreHca-®peHens.

106 |lMpumeHeHue nHtepdepeHumn. IHTepdepomeTpbl.

107 Konbua HbloToHA.

108 | HTepdepeHumns B TOHKMX NrieHkax. [1onocsbl paBHOM TOMLLMHBI.

109 | HTepdepeHums B TOHKMX NrieHkax. [1onockl paBHOro HakoHa.

110 Cnocobbl nony4eHuna KorepeHTHbIX NCTOYHUKOB B ONTUKE. OnbIT KOHra.

11 YcnoBust MakcMMyMa U MUHUMYyMa MHTEPdEPEHLIMOHHONM KapTuHbl. KOorepeHTHble MCTOYHMKK CBETa.
OnTnyeckas pasHoOCTb xoaa.

112 |UHTepdepeHumns ceeTa. HTepdepeHLMOHHas KapTuHa.

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

114 |lMokasaTtens npenomneHus BewecTtsa. [ucnepcus.

Lkana ANEeKTPOMarHUTHbIX BOJIH. CeeToBoOE n3ny4yeHune. CI'IeKTp N3ny4yeHuna. CneKTpaanaﬂ JINHNA.

115 CnekTpanbHbIvi npubop.

116 | lepeHoc aHeprmuum BoriHOW. Bektop YMoBa-INMonHTUHra. MHTEHCMBHOCTL U3MNyYeHus.

117 | ATOMHOE a4p0 M ero xapakTepuctmkun. M3otonel.

118 | AgepHble peakumn.

119 |lMoctynaTtel Bopa.

120 | PeHTreHoBckue ny4yun. 3akoH Mosnu.

121 Oundppakumna peHTreHOBCKNX Nyyein. PEHTreHOCTPYKTYPHbIN aHanms.

122 BonHoBble cBoncTBa Yactuy,. BonHel ge Bponns.

123 | CooTHoLLeHWe HeonpeneneHHocTewn Meli3eHbepra.

124 | BonHoBas yHKLMSA, ee nHTepnpeTaunsa n cBoOMCTea

YpasHeHue WpeanHrepa. Yactuua B 6eckoHeqHO rny6okon ogHOMepHOM

125 . .
MPSAMOYTONbHOW NMOTEHLManbHON ame.

126 | OnemeHTapHble YacTuUbl U UX Knaccudukaums.

MpUHUMNBI TEOPUM OTHOCUTENBHOCTW. 3aBUCMMOCTb Macchl OT CKOPOCTU. CBA3b Macchl 1
SHeprum

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

3arnasue

M3patenbCcTBO

| Nog nsnaHus |

Ccbinka

6.1.1 OcHoBHas y4ye6GHas nuTepaTypa

CrapoctuHa, W. A., |Kpatkun kypc usmkn ans KasaHb: KazaHckuin http://www.iprbooks
Bbypnoosa, E. B., | 6akanaBpos HaUMOHarnbHbIN hop.ru/79312.html
CanbmaHos, P. C. nccnenoBaTensCKm 2016
TEXHONOMM4YEeCKNN
yHUBEpCUTET
JlapuoHoB, A. H., [Kypc cusukn http://www.iprbooks
Kypakos, 0. u., ) . hop.ru/72682.htmi
BouiLes, B. C. BopoHex: BOpOHe)KCNKMM
Marnukos, n. H., rocyﬂ?pCTBeHHbM
Napnorosa, H. H. ArpapHbIn YHuBepcuteT 2016
Mpekos, B. c. um. Mmnepatopa MNeTpa
Bowuwiesa, 0. B., Mepsoro
Ceupugoea, A. H.
Yakak, A. A. Kypc PU3NKN. OpeHb6ypr: http://www.iprbooks
MonekynsapHas uauka OpeHByprekuii 2009 hop.ru/30110.html
rocyaapCTBEHHbIN
yHuBepcuteT, 96C ACB
Jletyta, C. H., Yakak, | Kypc dpmsmkn. Ontumka OpeHbypr: http://www.iprbooks
A A. OpeH6yprekui 2014 hop.ru/30111.html
rocyaapCTBEHHbIN
yHuBepcuteT, 36C ACB
6.1.2 lononHuTenbHas yyebHasa nutepartypa
B.W. lNenmaH [n gp.] ®dusnka. OnNeKTpoMarHeTn3m M-BO 060a30BaHMS U http://nizrp.narod.ru/
[TekcT]: y4ebHo- HavKY FI):’d) BLITO metod/kaffysik/22.pd
MeToamnveckoe nocobue K CI'I6yFYI'ITL'J,’ _Cr6.- 2016 f
nabopaTtopHbiM paboTam Ne : "
2-31. 2-41, 2-51 BWTS CMeryrnrTa
B.O. KabaHoB, B.M.|®usumka. InekrpomarHeTnam http://nizrp.narod.ru/
Makcumos, A.A. |[TekcT]: y4yebHo- M-Bo obpasoBaHus n metod/kaffysik//16.p
AbpamoBuy meTogmyeckoe nocobue k| Hayku PO, CMGITYPI. — 2015 df
nabopatopHbim pabotam Ne| CIM6.: CMG6ITYPMYPM
2-51, 2-52, 2-53
C.A. Mopxeukuin, | OnTrka [TekeT]: M-Bo o6pasoBaHus U http://nizrp.narod.ru/
B.M. MakcumoB, A.B.|meTogudeckue ykasaHus K Hayku P®, BT 2017 metod/kaffysik/2018
denopos nabopatopHbiM pabotam Ne cnerynTa. — CNne.: _01_12.pdf
3-11, 3-12, 3-21 BWTS CNerynTa




C.A. Tlopxeukuin [n|dnsmka. IneKTpoMarHeTN3M http://nizrp.narod.ru/
ap.] [TekcT]:y4ebHo- metod/kaffysik/21.pd
meToguyeckoe nocobue K M-80 obpasosanus i f
nabopaTtopHbiM paboTam Ne Hayku PO, BIUITS ] 2016
201, 241, 221 am| QRIATECHO:
6akanaBspoB BCEX A
HanpasreHni
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| TexHonorui u ausanHa, 2020
1-51, 161, 1-71  Onsa| BbiCLU. LK. TEXHOMOMMU U
6akanaspoB BCEX | aHepreTuku. - CaHKT-
hakynbLTeToB MeTepbypr: BLUT3
cneryntg
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 Cﬁgir(?/l'lTL’l, - Cr6.: 2018
NpakTUKymy ans . -
6akanaspoB BCEX BLITS CM6ryntA
HanpasreHnn
E.A. AwkeBny, M.H.|OUN3NKA [Tekct] Y. Il http://nizrp.narod.ru/
MonsiHckuin KonebaHuns. MonekynspHas metod/kaffysik/2018
dusnka. WNHouBmayanbHble M-Bo obpasoBaHus 1 _12_16_01.pdf
3ajaHvus  Ons pacyeTHbIX Hayku PO, BLUTS 2018
paboT cTygeHToB: Yy4yebHo- cneryntg. - Crie. :
MeToam4yeckoe nocobue ans BLUTS3 CMerynTq
6akanaBpoB BCEX
HanpasreHnn
E.A.AwkeBny, dusuka. Na6opaTopHble | M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
A.B.degopos ,|pabotbl  1-11, 1-21, 1-22:| o6pasosaHus PO, C.- metod/kaffysik/1598
T.C.I'ycaposa meToAMYeckMe ykasaHus K| [eTep6. roc. yH-T NpoMm. 304411.pdf
nabopaTtopHbIM paboTam TEXHONOMMNn N an3anHa, 2020
BbICLU. LK. TEXHOMOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
A.A. Abpamosuny, B.O. | dusnka. MexaHuka n http://nizrp.narod.ru/
KabaHos, C.A. | MmonekynspHas dpuanka metod/kaffysik/2018
MopxeLkun [TekcT] y4ebHo- MI;,BLIC_)]'l?g pg IEI%BF?*I'IM'I;{D,P?, 2018 _06_16_01.pdf
mMeToamdeckoe nocobue K Cr6.- BLUTS CI'I6FWITJJ
nabopaTtopHbiM paboTam Ne -
1-31, 1-32, 1-33, 1-41, 1-42
M. KO. émuHa, 0. 10. | dPusuka. dusnueckmne | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
LInoBKkuH, E. A. |ocHOBbI MexaHuku: Y4yebBHo- ob6pasoBaHusa PP, C.- metod/kaffysik/1645
Awkesny meToan4Yeckoe nocobue MeTepb. roc. yH-T 567563.pdf
NPOM.TEXHOIOMIA 1
ausarHa,BbicL. LWKonbl 2022
TEXHOMOMN 1
3HepreTukn.-CaHkT-
MeTepbypr: BLUT3
cneryntg
B.0. KabaHoB [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 cneryntg. — Crie.: f
3—51, 3—61, 3—71 BWTS CMerynTa
A.A. AlWKanyHuH dusuka. http://nizrp.narod.ru/
OneKkTpoMarHeTMam. M-Bo ob6pasoBaHus 1 metod/kaffysik/2020
MHameugyansHble  3agaHus Haykn P®, BLUT3 2018 _04_18.pdf
ans pacyeTHom  paboThl cneryntph. - Crie. :
[ TekeT] y4ebHo- BWT3 CMN6rynTa

mMeTogu4eckoe nocobue




AJlL AuwikanyHuH, |®uanka. Y. V. OnTuka:| M-BO HayKu W BbICLLETO http://nizrp.narod.ru/
M.H. MonsHckun meToaMYeckne YykasaHus u| o6p. PO, C.- MeTtepb. metod/kaffysik/1588

3afaHus ans rOC. YH-T MPOM. 480628.pdf

CaMOCTOSITENbHOW  paboTbl | TexHOMorMi 1 gu3anHa, 2020

CTYLeHTOB BbICLU. LK. TEXHOMNOMK U

aHepreTukn. — CaHkT-
MeTepbypr : BLUT3
cneryntg

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 cnerynTa. - Cre.: 31_3-

3—31, 3—41 BWTS CreryrTa 41_2017_final.pdf
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.M. MakcumoB, M.H.|®usuka [Tekct]. Yactb 1. http://nizrp.narod.ru/
MonsiHckun, C.A. | MexaHuka. M-BO 06Da30BaHMS 1 metod/kaffysik/12.pd
MopxeLkun MHamBupyanbHble  3agaHus HayKM Pd>pCI'I6I'TyPI'I ) 2015 f

ans CaMOCTOSATENbHOW Cr6.- &:I‘IGFTYPI'I '

paboTbl CTyAEHTOB : y4ebHO

-MeToamn4eckoe nocodve
AJl. AwkanyHuH, E.A. [®PUBUNKA. OSnekTpoctaTtuka. http://nizrp.narod.ru/
Awkesny, T.C. [TocTOsIHHBIN TOK. metod/kaffysik/1575
'ycaposa MHouBnayansHble  3apaHvs | M-Bo Hayku 1 BbiCLUErO 931125.pdf

ans pac4eTHbIX paboT | obpasoeaHust PP, BLUTS 2019

[Teket] Y. 3:  yuebHo- cnieryntq. - CIo. :

MeTogudeckoe nocobue ans BLUTS CMNerynTn

CTYLEHTOB BCEX

dakynbTeToB
E.A. Awkesny, A. J1.|®usuka. Yacte VI. ®usuka| M-Bo Hayku 1 BbICLIEMO http://nizrp.narod.ru/
ALLKanyHWH, A.B. [aTtoma 7] qaapa: obpasoBanus PP, C.- metod/kaffysik/1617
denopor NHuovBuayanbHble  3adaHvs | MeTep6. roc. yH-T NPOM. 725689.pdf

Ana  pacyeTHoW  paboTbl | TexHonornn u ausanHa, 2020

CTYAEHTOB. mMeToAMYeckue | BhICLU. LK. TEXHOMOMMMN U

yKkasaHua  Ana - CTydeHToB aHepreTuku. - CaHkT-

Bcex hopm 0by4deHus

MeTtepbypr : BLUT3
cnerynta

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

OnekTpoHHO-6nbnunoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYNTL [GnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

OneKkTpoHHoe

XpaHunuiie

y4eOBHbIX

MaTtepuanoB

http://edu.tltsu.ru/er/book_view.php?book_id=554&page_id=3590
Akagemuk [OnekTpoHHbIn pecypc]. URL: https://dic.academic.ru/

6.3 MepeyeHb NMMLEH3NOHHOroO U CBOGOAHO PacnpoCTPaHAEMOro nporpaMmMHoro oéecneveHus

MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

[OneKTpoHHbIN

pecypc]. URL:

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXO0AUMOMN ANA OCYLLEeCTBNEHUA o6pa3oBaTenbHOro
npouecca no gUCUUNIIMHe

Ayautopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmsapoBaHHas meberb, gocka
JlekunoHHasa y A PyA 4 P A
ayguTopust

YyebHasi aygutopus

CI'IeLI,VIaJ'IM3l/1pOBaHHaF| mebenb, aocka




B-501

JlabopaTopHLIN CTeHA AN onpeAeneHns napamMeTpoB NMH3bI U rpagaHa. JlabopaTopHbIN CTeHA
ONa onpefeneHns KOHLUEHTpaumMmM BOLHbIX PaAacTBOPOB C MOMOLLBbID M3MEPEHUA UX MokKasaTenen
npenomnenus. JlabopaTopHbli CTeHO Ons onpefeneHns ONuHblI CBETOBOW BOSHbI C MOMOLLbHO
koneu HbtloToHa. JlabopaTopHbii CTeHO nOnsi  OnpedeneHust ONMHbI CBEeTOBOW BOSHbI C
nomoLlblo  AndpakuMoHHON pelleTkn. JlabopaTopHbIi CTeHO ANns onpeaeneHust yaoenbHoro
BpalleHnss pactBopa caxapa. JlabopaTopHbIn CTeHA ANs UCCRNeAoBaHWUs TEMNMOBOrO U3nyYeHus
ceporo Tena. JlabopaTopHbli CTeHO Onsi OonpedeneHus Cunbl CBeTa MCTOYHMKA C MOMOLLbIO
ceeToanoda. JlabopaTopHbIi CTeHO 4ONns  WUCCnegoBaHMst  CMekTpa atoMa  BoAopoAa.
JlabopaTopHbI CTeHO, ANs MCCNegoBaHUs CTaTUCTMYECKOM o6paboTkm AaepHbIX M3MEpPEHUN,
pacnpegeneHue NyaccoHa

B-503

Mukpockonbl ©uonorudeckue, nonspumeTpbl kpyroele CM3, mMoHoxpomeTpbl YM-2, ckambs
onTnyeckas, pedpaktomeTpbl NP®-4546, pedpaktomeTpbl PIJ1-3, nupometpbl OMMAP-09,
roHMomMeTpbl, ocBeTnuTenn-BNO-1, 6nokm nutaHma BC4-12, pagnomeTtp oHoBbIN PKBE4-1cMm.

B-505

JlabopaTopHbI CTeHA Ons uccrnenoBaHUs KonebaHun NpYXMHHOTO MasATHMKA. JlabopaTopHbI
CTeH4 ONnA wuccnefoBaHUs 3aKkOHOB KonebaHus MaTemaTtuyeckoro MasTHuka.JlabopaTopHbIn
CTeH Ans uccrefoBaHust U3MYeckoro MasTHWKA. J1labopaTopHbI CTeHd Ons McCrneaoBaHUs
CKOPOCTM 3Byka C nomollbio curyp Jluccaxy. JlabopaTopHbii CTeHZ [Ans  WUCCneaoBaHUs
CKOPOCTM 3ByKa MpW MOMOLUM CTOSYMX BOMH. JlabopaTopHbin CTeHA ANna  MccrneaoBaHUs
KoadppmumeHTa BsskocTm no metogy Crokca. JlabopaTopHbii CTeHO AN WUCChnegoBaHusA
MOMEHTa WHEpUUM TBEPOOro Tena MeTOAOM KpYTWUIbHbIX KonebaHwi. JlabopaTopHbI CTeHf
ANs UCCnefoBaHWsi OCHOBHOIO 3akoHa AMHAMWKU BpallaTernbHOro ABWKeHus. JlabopaTopHblii
CTeH4 ANns onpedeneHus cpefHen KBaapaTUYHOW cKopocTu Morekyn. JflabopaTopHbin cTeHf
Ana  onpegeneHvs OTHOLWEHUA TEMMOEMKOCTM BO3dyxa Mpyv  MNOCTOSHHOM  AaBneHun K
TENNOEMKOCTM MpU  MOCTOSIHHOM  oObeMe. JlabopaTopHbll  CTeHA A4ns  onpefeneHus
KoadppmumeHTa BA3KOCTM BO3dyXa KanumnsipHbIM  meTodom. JlabopaTopHbil  CcTeHg [Ans
onpegenenns koadduumeHTa TeNNONPOBOAHOCTN BO34yXa METOAOM HarpeTon HUTH.




MpunoxeHue

MpunoxeHune

paboyen nporpammbl ANCUMNNHBLI _ Pnsmka

HaumeHo8aHue OUCYUNITUHbI

no HanpasrneHuio noarotoskn 29.03.03 TexHonormsa nonvrpadmyeckoro 1 ynakoBoMHOro Npov3BoacTBa
HanmeHoBaHwue Ol (npodmns): TexHonorma KOMNo3WUMOHHbIX MaTepuanos

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.




