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Pabouas nporpamma OMCLMNAMHBI COCTaBleHa B COOTBETCTBUM C dhefepanbHbIM rocyAapCTBEHHbIM 06pa3oBaTenbHbIM
CTaHAapToM BbicLero obpa3oBaHus No HanpasneHuio noarotosku 18.03.02 SHepro- n pecypcocbeperatoLme npoLecchl B
XVIMUYECKOW TeXHOmorun, Heptexvumum 1 BMoTexHomnoruun, yTBepXaEHHbIM npukazom MuHucTepcTBa 06pa3oBaHusi u
Hayku Poccuiickon ®egepauun ot 07.08.2020 r. Ne 923

CoctaButens (u):
KaHampat pusnko-matemaTniecknx Hayk, JOLUEHT Awkesuy E.A.

Ot kadenpbl cocTaBUTENS: Awkesuny E.A.
3aBeayowmi kadeapon puanku

Ot BbINycKkatoLeln kadeapsbi: LLaHoBa O.A.
3aBenyowmii kacbeapon

MeToanyeckun otgen: CmupHoBa B.I".



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: CchopmMupoBaTb KOMMeTeHUMn obydarollerocss B 0bnacT MCNOnNb30BaHUsi 3aKOHOB
m3mKku B NpodeccruoHarnbHOn gesaTenbHOCTU.

1.2 3agaum gcuMNInHbLI:

1) N3yunTb OCHOBHBIE hn3nMYecKue SBNEHNS, OCHOBHbIE MOHATUS N 3aKOHbI PU3NKK.

2) MoHnmaTb ponb hU3nyYeckmx NPOLECCOB 1 3aKOHOB B SBMEHUAX NPMPOabI.

3) OBnageTb METOAAMU PELLUEHNS KOHKPETHBIX (bruanyecknx 3agau.

4) HayuntbCc NpMMEHsITb MeTOAbl MaTeEMaTU4EeCKOro aHanmsa v MoAenvMpoBaHUs Mpu pelleHnn u3nyeckmx
3agau.

5) OBnageTb MeTogamu U3NYeCKMX U3MepeHuin n o6paboTkm nx pe3ynbTaTos.

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

MaTtematuka

2 KOMMNETEHUMU OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlNK-2: Cnoco6eH ucnonb3oBaTtb MatemMaTuieckue, ousnyeckme, PU3MKo-XMMUIECKUE, XMMUYECKMe MeToAabl
Ans peleHus 3agayd npoceccMoHanbHON AesATeNIbHOCTU

3HaTb: U3MYECKMEe OCHOBbI MEXaHWKKN, PU3MKN KonebaHWi 1 BOJH, SNEKTPUYECTBa U MarHeTuama, aneKTpoauHaMumKy,
CTaTUCTUYECKON (PU3UKM M TEPMOANHAMUKUN, KBAHTOBOW (DU3UKMW.

YMeTb: pellaTb TUMOBbIe 3a4ayu, CBSI3aHHblE, C OCHOBHbLIMU pasaenamu U3uKK, UCMONb3oBaTh (U3MYECKUE 3aKOHbI
npu aHanuse u pelieHnn npobnem npodeccuoHanbLHoON AeATeNbHOCTH.

Bnapetb: meTogamu nposegeHus (bVI3I/I‘-IeCKI/lX M3MepeHVIl7I, mMeTogamMu KOpp(EKTHOl;I OUEHKHN I'IOI'peLIJHOCTeVI npun
nposegeHunn CbVISVI‘-IeCKOI'O JKCnepumMmeHTa.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHwue 1 cogepxaHue pasgernos,
TeM 1 y4eBHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlek.
(4acobl)

Mp.
(vacnbl)

Nab.
(vacnbl)

CP
(4achbl)

MHHOBaL.

¢opmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Pasgen 1. OCHOBHble 3aKOHbI MEXAHWKM.

Tema 1. Kunematuka.

OTtHocuTenbHOCTL aBwkeHus. Cuctema
otcyeta. KumHematvka  maTepumanbHOM
Touykn. [lepemelyeHne, CKOpoCTb MU
yckopeHue. BpawaTtenbHoe ABMXeHue
TBEPAOro Tena. YrnoBble BENUYNHBI.

JlabopaTopHasi paboTa Ne 1-21
"OnpegeneHue MOMeHTa NUHepLmmn
TBEPAOro Tena MeTOAOM  KPYTUIbHbIX
konebaHun".

JlabopatopHas paboTa Ne 1-11
"Onpegenenune koachdurumeHTa BA3KOCTU
no metoay Crokca".

Tema 2. [InHamnka maTepuanbHON TOYKN.
3akoHbl HbloToHa. 3akoH coxpaHeHust
umnyneca. Pabota u mouwHocTb. PaboTta
ynpyron cunbl. KnHeTnyeckas "
noTeHumanbHas 3Heprus. MonHas
3Heprnsi. 3aKoH COXpaHeHWst 3SHepruu.
Ypap Ten. 3akoH BcemupHoro taroteHums.
Kocmuueckune ckopocTu.

JlabopatopHasa pabota Ne 1-21 "N3yyeHne
OCHOBHOTO 3aKoHa OVNHaMUKK
BpalLaTensHOro AsmxeHnsa".

Tema 3. [OuHamuka BpallaTenbHOro
OBWXeHWs TBepAoro Tena.

MoMEeHT cunbl M MOMEHT WHEpLUW.
OcHoBHoOM 3aKOH OMHaMUKN
BpawaTenbHoro aswxeHnsi. KuHetnyeckas
3Heprva Bpawatoweroca tena. MomeHT
umnynbca. 3akoH COXpPaHEHUS MOMEHTa
nmnynbca.

JTabopatopHas paboTta Ne 1-21
"OnpepeneHue MOMeHTa UHepLummn
TBEPAOro Tena MEeTOAOM  KPYTUIbHbIX
KonebaHuin".

8,25

n,pre

Paspen 2. KonebaHusa 1 BOMHbI.

n,pre




Tema 4. NapmoHuyeckme konebaHus.
KuHemaTtuka rapmMoHMYeckux  kKonebaHun.
CnoxeHne OOVMHAKOBO HaMpaBIiEHHbIX U
B3aMMHO MEepPneHanKyNnsapHbIX  KorebaHun.
MpeBpalleHne 3Heprmm npu  korebaHusx.
MaaTHuKuN.

JlabopaTopHas paboTa Ne 1-31
"UccnepoBaHne  konebGaHUM  NPYXUHHOrO
MaATHUKa".
JlabopaTtopHaa pabota Ne 1-32 "lNposepka
3aKOHOB konebaHus MaTemMaTU4eckoro
MaATHUKa".

Tema 5. 3artyxawwme u BblHYXOEHHbIE
konebaHus.

OuddepeHumansHoe ypaBHeHWe
3aTyxawowmx konebanun. O6wmin  BUA
3aTyxawowmx konebaHun.  BbIHYXOEHHbIE
konebaHus. Pe3oHaHc.

JlabopatopHasa pabota Ne 1-33 "®dusnueckun
MasiTHUK".

Tema 6. BonHbl.

YpaBHeHWe BOSHbI. [InnHa BOMHbI U CKOPOCTb
pacrnpocTpaHeHus. MoHsTne 0b
nHTEepdepeHLMmn BOMH.

JlabopaTopHas pabota Ne 1-41 "NamepeHune
CKOPOCTU 3BYKa C nomMoLLbio couryp Jinccaxy".
JTabopatopHas paboTta Ne 1-42
"OnpegeneHune cKOpoCTK 3ByKa Npy NOMOLLU
CTOAYMX BOMH".

Pasgpen 3. MonekynapHaa wusmka w
TepMoanHamuKa.

10

Tema 7. MonekynspHas gusuka.

YpaBHeHME COCTOSHUA WuaeanbHOro rasa.
AbcontoTHast TemnepaTypa. OcHoBHoe
ypaBHeHue MKT. Cratuctnyeckme
pacnpegenenua bonbumaHa u Makcsenna.
YpaBHeHne BaH-gep-Baanbca. W3oTepmbl
peanbHbIX ras3oB. Kputunyeckoe cocTosiHue,
KpuTnyeckas TemnepaTtypa, CKmKeHue rasos.
fABneHns nepeHoca: TeNnOMNpPoOBOAHOCTb,
anddysuns, BA3KOCTb.

JTabopatopHas paboTta Ne 1-71
"OnpepeneHne KoaddULMEHTA BA3KOCTU
BO34yXxa KanunnspHbIM MeToTaoM".

n,pre




Tema 8. TepmogmHamuka.

MepBoe Havyana TEPMOANHAMMKM.
TennoemkocTun rasos. Lunknuyeckue
npoueccol. Tennosasi MaLlumHa,

KoadpduuMeHT nonesHoro agencreus. Liunkn
KapHo. BTtopoe Havano TtepmMoauHaMUKK,
obpatumble ©n HeobpaTumble NPOLIECCHI.
OHTponusa, ee CTaTUCTUYECKNIA  CMbICTT.
dasoBbie Nnepexoapl.

JlabopaTopHasi paboTta Ne 1-51
"OnpegeneHue MONSAPHOWN Macchbl "
NIoTHOCTM BO3ayxa".

JlabopaTopHas pabota Ne 1-61
"OnpegeneHne OTHOLWLEHUSI TENNOEMKOCTEN
BO34yxa Npu NOCTOSAHHOM 06beme".

Wtoro B cemecTpe (Ha kypce ansa 3A0)

8,75

KoHcynbTaumm 1 npoMexyToyHast
aTTectauusa (Ok3ameH)

34

17

34

59

2,5

33,5

Paspgen 4. OnekTpuyecTtso.

Tema 9. SnekTpuyeckoe none.
HanpspkeHHOCTb " noteHuman
3MNEKTPUYECKOro MOMns, CBSA3b MeXdy HUMW.
Teopema [aycca ans anekTpocTaTUYECKOro
nons. [poBogHWKM B 3MNeKTpUYecKOM rMore.
EMKOCTb. 3Heprus anekTpuyeckoro nons.
[OwnanekTpukn.

JlabGopaTopHasi paboTta Ne 2-11
"MiccnepoBaHune anekTpuyeckoro nons".
JlabopaTopHasi pabota Ne 2-21 "MamepeHue
€MKOCTW  KOHOeHcaTopa GannmucTnyeckum
ranssaHomeTpom".

Tema 10. 3neKkTpn4ecknin Tok.
3akoHbl nocTtosiHHoro Toka. JMC. [lMonHas
anekTpuyeckas Uerb.

JlabopatopHasa pabota Ne 2-01 "U3ydeHwne
3aKOHOB NOCTOSIHHOIO ToKa".

Paspgen 5. MarHeTtuam.

n,Pre

n,Pre




Tema 11. MarHuTHOeE none.

Cunosoe [OenlcTBME  MarHUTHOro  Mons.
[iBMXeHMe 3apsXKeHHbIX YacTuL, B MarHUTHOM
none. 3akoH  buo-Caeapa-Jlannaca.
Teopema o uupkynsuun. None coneHonga.
fBneHne  3nMEeKTPOMarHUTHOM  WHAOYKLUMW.
['eHepaTopbl 3NEKTPUYECKOro ToKa. JHeprus

MarHuTHOro nons. MarHeTuku.
deppomarHeTmam. 10 5 8 7
JlabopaTtopHasa paboTta Ne 2-52 "3mepeHue
MarHMTHOro nons 3emnun".
JlabopaTopHas pabota Ne 2-53
"NccnepoBaHne HamMarHM4mMBaHus xernesa".
JlabopaTopHasi paboTta Ne 2-51
"MiccnenoBaHune SBREHUs aNeKTPoOMarHUTHOM
MHOYKUMN".
Tema 12. OnekTpomarHUTHblE KonebaHusa u
BOJTHBbI.
KonebatenbHbii  kOHTYp.  [lpeBpalieHune
3HEprn B KOHType. YpaBHeHus Makcsenna.
OnekTpoMarHnTHoe none. 8 4 10 4
OneKkTpoMarHuTHble BonHbl. Pagnocesasb.
JlabGopaTopHasi paboTta Ne 2-51
"MiccnenoBaHune sBREHUs aNeKTpPoOMarHuTHOM
MHOYKUMN".
Wtoro B cemecTpe (Ha kypce anst 3A0) 34 17 34 23
KoHcynbTauumn 1 npoMexyTovHas aTtectaumns
2,5 33,5
(Ok3ameH)
Paspen 6. leomeTpuyeckass un BOMHOBasd
onTuka.
Tema 13. 'eomeTpuyeckas onTMKa. 3aKOHbI
reoMeTpuy4eckom onTUKK. JTInHabl. OnTuyeckme
npmobopbl.
JlabopatopHas paboTta Ne 3-11 PPN
"OnpegeneHve napameTpoB  JIMH3bI U 2 2 10 1

rpagaHa".

JTabopatopHas paboTta Ne 3-12
"OnpepeneHue KOHLEHTpaumm BOAHbIX
pacTBOPOB, C TMOMOLLLI W3MEPEHUsT UX
nokasartens npefioMmneHuns".




Tema 14. BonHoBasa onTtuka. fBneHue
UHTepdepeHLmnn. Oudpakums ceeTa.
MprHLMN MowvreHca-®peHens.
Monsipusauusa ceeta.

JlabopaTopHas paboTa Ne 3-41
"Onpegenenne  yaenbHOro  BpalleHus
pacTteBopa caxapa".

JlabopaTopHasi paboTta Ne 3-21
"Onpenenenne OnMHbI CBETOBOW BOJSIHbI C
nomoLLbo korney, HetoToHa".

JlabopaTopHasi paboTta Ne 3-31
"OnpepgeneHne AnvMHbI CBETOBOW BOJSHbI C
NMOMOLLbIO ANPAKLMOHHON peLueTkn".

Pasgen 7. du3mka atoma n aToMHOro sapa.

Tema 15. CTpoeHue atoma.
Onbitel  Pesepdoppa. [Moctynatel bopa.
CnekTp Bogopoaa.

JlabGopaTopHasi paboTta Ne 3-71
"UccnepgoBaHune cnekTpa atoma Bogopoaa”.

n,pre

Tema 16. CocTae sgpa.
ApepHble cunbl, 3HEPrns CcBA3M  agpa.
AnepHble peakuumu.

JlabGopaTopHasi paboTta Ne 3-91
"Ctatnctmyeckass  obpaboTka  saepHbIX
namepeHuni. Pacnpepenexune NyaccoHa".

UTtoro B cemecTpe (Ha kypce ansa 3A0)

17 17 34

KoHcynbTauuun n npoMexyToyvHas
aTTectaums (Ok3ameH)

2,5

33,5

Bcero koHTakTHasa pa6ota n CP no
AucuunnuvHe

245,5

186,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NPefyCcMOTPeEHO

5. ®OHl OLLEHO4YHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasartenemn, KpUTepMeB U CUCTEMbI OLlEHUBaHUA pe3yrnbTaToB 06y4eHuUs

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMneTeHumn cpeacTea
1. Wsnaraer 6a3oBble U3NYECKME 3aKOHbI, 3HAET OCHOBHbIE
duanyeckne BEMNUYMHBI, MeToabl TEOPETUYECKNX "
3KCMEepUMEHTanbHbIX  MUCCnegoBaHWN B  dwmsmke 7] nveet|1. Bonpocbl YCTHOro
OnK-2 npeacraBneHmne 0 PU3NYECKUX SBIIEHMSAX cobecenoBaHusi
2. [emoHcTpupyeT npumeHeHne 6a30BbiXx (OU3NYECKMX 3aKOHOB K|2. MpakTuko-
peLleHnto 3agay OPVEHTMPOBaHHHbIE 3aaHUs
3. Wcnonb3yeT TeopeTuyeckue 3HaHMA Mo uU3nke AN peLleHust
NPaKTUYEeCKMX 3agad

5.1.2 Cnctema v KpuTepumn oLueHUBaHus

KpuTepuun oLeHmMBaHus cd

POPMUNPOBAHHOCTU KoMneTeHuunmn

Lkana oueHuBaHns

YcTHoe cobecenoBaHune

MucbMeHHasa paboTa




5 (oTnmn4HO)

Ob6yuyatowminca nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHWe OCHOBHbIX OU3NYECKNX
3aKoHOB, CBOOOHO

OPWEHTUPYETCA B OCHOBHbIX MOHATUSIX,
TEpMUMHAX U ONpedeneHusix npu oTBEeTE,;
ycBOun OCHOBHYO " 3HaKoM c
OOMNONHWUTENBHOM  NNUTEPaTypon;  MOXeT
00BACHUTb B3aMMOCBSI3b OCHOBHbIX
PU3NYECKNX 3AaKOHOB M UX 3HAYEeHWe Ons
nocnegytowien npogeccnoHanbHom
OEATEeNbHOCTU, MNposIBNsieT TBOpYeckue
CMOCOBHOCTU U LUMPOKYH 3pyauuMio B
ncrnonb3oBaHUM y4ebHoro matepumana.

OOGy4yatowminca OeMOoHCTpUpyeT npaBunbHOe
noHUMaHve  YyCrnoBWs  3ajadyn,  BrnageHue
HaBblkaMW €ero aHanusa, Bblbopa HYXXHbIX
3aKOHOB U hopMyn ANS ee pelueHus, 3HaHue
pasmepHocTen U3NYECKNX BEMUYUH. YMeeT
NPUMEeHsATb MaTemaTudeckuin annapaT Aand
peanusaumMu nNnaHa pelleHus 3agavvm u, ecnu
3TO HeobxoauMMo, MOXeT npeacTaBuTb ero
rpacpmyeckn. Monyymn npaBunbHbLIA OTBET U
MOXeT ero MHTepnpeTupoBaTh.

4 (xopoLuo)

Obyyalowmnca nokasbiBaeT LOCTATOYHbIN
YPOBEHb 3HAHWA OCHOBHBLIX (PU3NYECKNX
33aKOHOB, OPWEHTUPYETCA B  OCHOBHbIX
MOHATUSAX W OMNPEefEeneHusix;  yCBOWI
OCHOBHYO nitepaTtypy; ponyckaet
He3HaunTenbHble MorpeLuHoCcTn npu
OTBETAx Ha BOMPOCHbI 3K3aMeHaLMOHHOIo

Obyyvatowmncss AeMOHCTpUpYyeT AoctaTtovHoe
NoHMMaHWe  yCrnoBMSA  3agadn, BrnageHue
HaBblkamMW €ro aHanmsa, BblOooOpa HYXKHbIX
3aKOHOB W hOpMyI ANS €e peLleHusi, 3HaHue
pasmepHocTel dpuUanyecknx BENNYMH.
[onyckaeT He3HayMTeNbHbIE MOrpeLIHOCTM Npu
NPUMEHEHMN MaTeEMaTMYEecKoro annapata Ans
peanusaumu nnaHa pelueHns 3agayu. Monyyumn

3 (yooBneTBOpUTENbHO)

Guneta W [OONOMHUTENbHBIE  BOMPOCHI o

npaBuUIbHBbI oTBeT, HO ncnbiTbiBAET
npenogasaTens. z

3aTPYOHEHWA C  ero MHTepnpeTaumen.
Ob6yuyatowmiics nokasblBaeT 3HaHusA
y4yebHOro martepvana B MWHUMarbHOM .

. OOyuvamLwuniics BHUKAeT B CMbICIT  YCrOBUS

obbewme; MOXET cchopmynmnpoBaTtb

3ajayun, NOHMMAET NMaH ee peLleHus, OOHaKo,
dusmyeckune 3aKOHb, MOHATUS " o

HEe MOXeT B TMOMHOW Mepe C MOMOLLbIO
onpefeneHusl, Ho npu 3ToM, Aonyckas

fonbLuoe KONUYECTBO HEMPUHUMMMATIBHbIX
owmnboK; 3HaKOM C OCHOBHOW NnTepaTypou;
OOMyCKaeT CyLIEeCTBEHHble OLWMOKNM B
OTBETE Ha 3K3aMeHe, HO MOXET YCTpaHUTb
MX NOA PYKOBOACTBOM npenogasaTens.

mMaTemaTM4yeckoro annapaTta peanusoBaTb ee
peweHne. 3HaeT pasMepHOCTU (PU3NMYECKNX
BENUYMH, MOXET caenaTb PUCYHOK UMN CXeMmy,
MOSICHSIIOLLYIO PELLEHWE 3aaauM.

2 (HeypOBNETBOPUTENBHO)

O6yvaowmiics He UMeeT [OCTaTOYHOro
YPOBHSA 3HAHUSA AUCUUMIAWHBI, HE MOXET
chopMynmMpoBaTb OCHOBHble u3nyeckue
3aKOHbI; NITOX0 OPUEHTUPYETCHA B OCHOBHbIX
NOHATUSAX U ONPEAENEHMUNAX; NIOXO 3HAKOM
C OCHOBHOW NuTepaTypoWn; gonyckaet npwu
OTBEeTE Ha OSK3aMeHe CyleCTBEeHHble
OWNOKN N HE MOXET YCTpaHUTb UX Jaxe
noa pyKoBOACTBOM MpenogasaTens.
MonbiTka CNUCbIBaHUSA, WCMOSIb30BaHWS
HepaspeLLEHHbIX TEXHUYECKUX YCTPOWCTB
WU NONb30BaHWE MNOLCKA3KOM OpYyroro
Yyenoseka.

ObyuvaoLwwmicss He MOXeT MnpoaHanuanpoBaTtb
yCrnoBue 3agayu, HaMeTUTb MNaH ee peLLeHus,
BblOpaTb  dum3nyeckne 3akoHbl U MFIOXO
OpUeHTUpYyeTCA B (PU3UYECKNX BEMMYMHAX, He
Bnageet MaTeMaTu4eckum annapaTtom.
MpencrtaBneHve 4yxon paboTbl, OTKas oOT
BbINOMHEHWS 3afaHus

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n |

dopMynMpPoBKM BOMPOCOB

Cemectp 2

nepemMelleHme.

I'Ipep,meT MexaHukn. MexaHu4yeckoe asumxkeHue. Cucrema otcyera. MaTepmaanaﬂ TOYKa. TpaeKTOpVIﬂ, nyTb,

CkopocTb, yckopeHue. MyTb Kak MHTerpan ABWKEHUS.

,D,BI/I)KeHI/Ie MaTepmaanon TOYKN MO OKPY>KHOCTWU. YrnoBbl€ U NIMHENHbIE XapaKTepucTukn, CBA3b Mexay HUMU.

MepBbIn 3akoH HbloTOHA. NIHepuunarnbHble CUCTEMBI

oTtcyeTta. Cuna, macca.

BTopow 3akoH HetoToHa. UMnynbc cunel. mnynbc Tena.

TpeTni 3akoH HbloToHa. N3onupoBaHHas cuctema matepuasnbHbIX To4eK. 3aKOH COXPaHEeHUs MMMynbea.

PeakTuBHOe aBwxeHne. dopmyna Linonkosckoro (BbIBOA).

O|N|O|O|R~|WIN]| -

Pa6oTa 1 MoOLHOCTb




9 PaboTa nepemeHHon cunbl. PaboTa ynpyrow cunbl.

10 |OHeprusa kMHeTM4YecKkast U NOTeHUManbHas. 3akoH COXpaHeHUs aHepPrum.

11 Cunbl TaroteHus. MNone cun. 3akoH BCEMUPHOrO TArOTEHUS. JHEPrusa Tena B nomne THKecTn 3emnu.

12 KoHcepBaTMBHbIE CUIbI.

13 Kocmunueckme ckopocTu (BbIBOA).

14 MoHaTne abcontoTHO TBepaoro Tena. NocTynartensHoe 1 BpallaTensHoe asmxeHne. LieHTp macc.

15 MomeHT cunbl. MomeHT uHepuun. OCHOBHOE ypaBHEHWE OUHaMUKW BpalLaTenbHOro ABVXXEHNS.

16 MOMEHT MHepLmMKn TOHKOro 1 TONCTOro KonbLa (BbIBOA).

17 MoMeHT nHepummn ancka (BbiBoa).

18 MoMeHT nHepumm ToHKoro ctepXHsa. Teopema LLUTelHepa.

19 MoMeHT nMmnynbca 1 3aKoH ero CoOXpaHeHus.

20 KuHeTuyeckas sHeprns BpalleHns N KayeHus.

21 KonebatenbHoe aBuxkeHne. OCHOBHbIE NMOHATUSA.

22 rapMOHVI‘-IeCKO? konebatenbHoe aBwxeHne. Kesasnynpyras cuna. CBobogHoe konebaHue 6e3 3aTyxaHus.
"apMOHMYECKUA OCLMNNATOP.

23 CKOpOCTb, YCKOPEHUE, 3HEPIrUs FapMOHMUYECKOro KonebaTernsHOro ABMKEHUS.

24 MaTemaTtnyeckmin MasgTHUK Kak rapMOHUYECKNIA OCLMNNATOP.

25  |Pu3nyeckuin MasTHUK Kak rapMoHuYeckui ocumnnaTop. NprueedeHHas anvHa.

26  |CobogHble 3aTyxarowme konebaHus, anddepeHumansHoe ypaBHEHNE U €0 PELLEHNE.

27 |AmnnuTyaa 3atyxatowmx konebaHun. KoadduumeHT 3aTyxaHus.

28 YrnoBas yactoTa 3atyxaroLmux konebaHun kak pyHkumns KoadduumeHTa 3atyxaHust. Jlorapudmumiecknii
OEKPEeMEHT 3aTyxXaHusl, BpeMs penakcauuu.

29 BbiHy>xaeHHble konebaHus, anddepeHumansHoe YpaBHEHNE U €ro peLLEHNe.

30 |3aBMCMMOCTb aMNNNTYAbl BbIHYXAEHHbIX KONebaHui OT YacTOThbl BbIHYXAaloLWen cunbl. Pe3oHaHc.

31 BonHoBble npoueccol B ynpyrov cpefe. [pogonbHble u nonepeyHble BosiHbl, OCHOBHAsS TEPMUHOOTUS.

32 |YpaBHeHne NnocKon BOSHBbI.

33 |TennoBoe aswxeHne monekyn. [lapameTpbl COCTOSAHUS CUCTEMBI. YPaBHEHNE COCTOSIHUA naeanbHOro rasa.

34  |OcHOBHOE ypaBHEHNE MONEKYNAPHO-KMHETUYECKON TeOpUN naeanbHoro rasa. lNocrtosHHaa bonbumaHa.

35 BHyTpeHHsas aHeprns ngeansHoro rasa. CteneHn csoboabl MONEKYIbI.

36 OnbiT WTepHa. PacnpeaeneHne monekyn rasa no ckopoctam. OyHkunst pacnpegeneHus Makcsenna.

37 NpaeanbHbit ra3 B none tsxectn 3emnu. bapomeTtpunyeckas dopmyna. VigeanbHbi ra3 B CUIIOBOM MOse.
Pacnpegenexve bonbumaHa.

38 MepBoe Havano TepmognHamukni. PaboTa rasa.

39 lMpumeHeHVe nepBoro Havyana K n3oxopmyeckomy un naobapudeckomy npoueccam. Pabota rasa B aTux
npoweccax.

40 |YpenbHble U MONSIPHbIE TEMNSIOEMKOCTM NPU NOCTOSAHHOM O0bEME U NMPU MOCTOSIHHOM AaBlEHUN.

41 lMpumeHeHVe nepBoro Havyana K u3otepmmyeckomMy nporeccy. PaboTta rasa npu nsotrepMm4eckomM npoecce.

42 MpumeHeHne nepBoro Havana k aguabatuyeckomMy npoeccy. YpasHeHue NyaccoHa.

43 PaBHoBecHoe cocTosiHue cuctembl. Kpyrosown npouecc. Tennosas mawwmnHa n e€ K. BeyHbin gsuratens
nepsoro poga. O6paTvmMble 1 HeobpaTMble NPOLIECChHI.

44 Lnkn KapHo n ero KA.

45 BeuHbIn gBMraTens BToporo poga. Bropoe Havano TepmoguHamukm.

46 PeanbHble rasbl. YpaBHeHue BaH-gep-Baanbca. Mi3oTepmbl peanbHbix ra3oB. Kputudeckas temnepartypa.

47 BHyTpeHHss aHeprust peanbHoro rasa. OnbIT [xxoynsi-ToMcoHa.
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48 AnekTpuyeckni 3apsa u ero ceoncTea. 3akoH KyrnoHa.

49  |OnekTpuyeckoe nore. Hanps)KeHHOCTb 3NEKTPUYECKOro Nons.

50 HanpsxeHHOCTb nons TodeyHoro 3apsiaa. MNpuHumn cynepnosuumm nonen.

51 OnekTpudeckuin gunosnb. PacyeT HanpsKeHHOCTW Nonsi AUMNOA.

52 Cwunosble NMHWUK anekTpuyeckoro nons. MNoTok BeKTopa HanpsiPKeHHOCTU Yepes3 NOBEPXHOCTb.

53 Teopema Naycca-OcTporpagckoro.

54 Pacuet HanpsieHHOCTH 3MEKTPUIECKOro nons 6eCKOHeYHOM paBHOMEPHO 3apsKEHHOW MIIOCKOCTU; ABYX
napannenbHbIX NIOCKOCTEN.

55 PacueTt Hanps»KeHHOCTM 3MEKTPUYECKOro nosisi 6eCKOHEYHON PAaBHOMEPHO 3apSKEHHOW HUTU.

56 PaboTta cvun anekTpuydeckoro nons. NoteHuman. SkBUNOTEHUMANbHbIE MOBEPXHOCTMU.

57 CBsA3b Mexay HaNPSXXeHHOCTBLIO U NOTEHUManoM 3MeKTpM4eckoro nons B andgepeHumansHom N MHTerpansHom

dopwme.




58 |Teopema 0 UMPKYNALMM BEKTOPA Hanps>KeHHOCTU SMEKTPUYECKOro nons.

59 [MpoBOOHMKUN B ANEKTPUYECKOM MNore.

60 OneKTpoeMKOCTb NPOBOAHUKOB.

61 KoHaeHcaTopbl. EMKOCTL Nnockoro koHaeHcaTopa.

62 lMpumeHeHne KoHAEHCATOPOB AN U3MEPEHNst Manbix 3apsaoB. OnbIT MunnukeHa.

63 OneKTpUYECKnIA UNONb BO BHELLHEM 3MIEKTPUYECKOM None.

64 MonspHoe npeacTtasneHne o6 atoMax U Morekynax BellecTsa. Bektop nonspusaumu.

65 lMoBepxHOCTHas NOTHOCTb CBSA3AHHLIX 3apsaoB. BekTop anekTpocTaTtnyeckon NHAYKUNUN.

66 OHeprusa 3aps)kKeHHOro NPoBOAHMKA. DHEPrust aneKkTpudeckoro nons. MNnoTHOCTL aHepruu.

67 Cvina 1 NNoTHOCTb TOKa.

68 3akoHbl anekTpuyeckon uenn. 3akoH Oma B auddepeHumansHon gopme.

69 Knaccuyeckas anekTpoHHas Teopust MeTansoB: OCHOBHbIE MOMOXEHWS, 9KCNepUMeHTanbHble 060CHOBaHKS.

70 MarHuTHOe norne — none ABMXYLMXCH 3apsa0B. XapakTepucTuky nons.

71 3akoH bno-Caeapa-Jlannaca.

72 PacueT Hanps»KeHHOCTU MarHUTHOrO MONS KPYroBOro Toka Ha ero ocu.

73 PacueT Hanps»KeHHOCT MarHUTHOro MO NPSMOro TOKa.

74 |Teopema O UMPKYNsALMM BEKTOPA Hanps»KeHHOCTN MarH1THOro nons.

75 PacyeT Hanps»eHHOCTU MarHUTHOro Nons coneHovaa u Topovaa.

76 [HelicTBnE MarHMTHOrO NONSA Ha NPOBOAHMK C TokoM. Cuna Amnepa.

77 KoHTyp C TOKOM B MarHMTHOM rore.

78 MarHuTHbIN noTok. PaboTa no nepemeLleHnto NpoBOAHMKA C TOKOM B MarHUTHOM rorne.

79 [encTBre MarHMTHOro MNossi Ha 3apsbkeHHble YacTuubl. Cuna JlopeHua.

80 |OBwxeHune 3apspKEeHHbIX YacTuL B MONEPEYHOM MarHUTHOM More.

81 |[dBwxXeHue 3apspKkeHHbIX YacTuL B NPOAONbHOM MarHUTHOM rfone.

82 MpyHUKMN OEeNCTBMSA LMKNOTPOHA.

83 ABneHne anekTpomarHuTHon nHaykuum (AMW). OnbiTel Papages. MNMpasuno JleHua. 3akoH SMU.

84  |ABneHune camonHaykumn. MHOYKTMBHOCTbL. VIHOYKTUMBHOCTL CconeHounaa.

85 MarHWTHbIN 1 MeXaHU4YeCcKnii MOMEHTbI 3fIeKTPOoHa Ha opbuTte. MMpomarHuTHOe oTHoLeHe. MOMEeHTbLI aTOMOB.

86 Buabl MmarHeTKoB: AnaMarHeTuk1, napamarHeTuku.

87 deppomarHeTukn. 'mcrepesuc.

88 OHeprmsa MarHUTHOro Nonsi.

89 Tok cmeLleHus. [MNonHbin Tok. YpaBHeHne Makceenna.

90 OnekTpomMarHMTHoe norse.

91 OnekTpomarHuTHble konebaHus. KonebatenbHbIn KOHTYP.

92 OTKpbITbIV KONebaTenbHbIN KOHTYP. OBpaszoBaHne 3NEKTPOMArHUTHON BOSHbLI. CBOMCTBA 3N1EKTPOMarHUTHOM
BOJTHBI.
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93 MepeHoc aHeprum BonHon. Bektop YMoBa-lonHTUHra. VIHTEHCMBHOCTE U3ny4eHus.

94 Wkana 3MEKTPOMArHNTHbIX BOH. CeeTtoBoe usnyyeHue. Cnektp nsnydyeHus. CnektpanbHas NUHUS.
CnekTpanbHbIn npnbop.

95 MokasaTtenb npenomMmneHus BewiecTsa. [incnepcus.

96 MpoxoxaeHune ceTa vepes BellecTBo. 3akoHbl byrepa n Panes.

97 WHTepdepeHuna ceeTa. MHTepdepeHLMoHHasa KapTuHa.

08 Ycnosus MakcMuMmyma 1 MUHMMYyMa HTepgepeHUNOHHON KapTuHbl. KorepeHTHble BonHbl. OnTnyeckas pasHoCTb
xopa.

99 Cnocobbl Nony4YeHns KorepeHTHbIX BOMH B onTuke. OnbIT KOHra.

100 |WHTepdepeHLmMs B TOHKUX nneHkKax. [1onockl paBHOro HakroHa.

101 |WHTepdepeHLms B TOHKMX NneHkax. [1onockl paBHOM TOMWMHDI.

102 |Konbua HbloTOHA.

103 |[MpumeHeHne nHtepdepeHunn. NHTepdepomeTpol.

104 |Oudppakuusa ceeta. MNMpuHuun MNonreHca-PpeHens.

105 [3oHbl ®PpeHens, 0ObACHEHME HA UX OCHOBE ABMEHUs andpakunn. 30HHbIE MNACTUHKN.

106 |OudpakumoHHas peLueTka: yCTPOMCTBO Y NPUHLNN AENCTBUSA.

107 |OudbpakumoHHas pelueTka kak cnekTparnbHbin npubop. Aucnepcus aAudpakLMOHHON peLleTKu.

108 |EcTecTBeHHbIN 1 nonspudoBaHHbIA CBET. Buabl nonapusauun. MNMonapusatop n aHanuaaTop. 3akoH Mantoca.




109 [Cnoco6bl nonyyeHust NnonsipusoBaHHoro ceeTa. 3akoH bptocTepa. [IBoiHOE nydYenperioMneHue.

110 |OkcnepumeHTanbHbIE OCHOBbLI TEOPUU CTPOEHUS aToMa.

111 |[Mogenb atoma no TomcoHy. Mogens atoma no Pesepdopay.

112 |OnbiTbl ®paHka n epua.

113 |MoctynaTbl Bopa.

114 |BbiBOA cepuarnbHOM hopmyrbl A aToMa Bogopoaa.

115 |CnekTpanbHble cepum atoma Bogopoaa.

116 |ATOMHOE S14pPO0 M €ro xapakTepucTtuku. Maotonsi.

117 |OedekT Macchl U SHEPrUsa CBA3N aTOMHOMo S4pa.

118 EcrtecTtBeHHas PaanoakTNBHOCTb. 3akoH paanoakTnBHOro pacnaga.

119 |ApepHble peakunn.

5.2.2 TunoBble TeCTOBbIE 3afaHNA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

MpakTko-opueHTUpoBaHHbIE 3a4aHnsa HaxoaaTcs B MpunoxeHun kK gaHHon P14

5.3 MeToguyeckne matepuanbl, onpeaensowme npoueaypbl OLeHUBaHUA 3HAHUWA, YMEeHUW, BnageHni (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4yHowu atrectauMu m nopsaaok MIMKBUaLmMn akageMmnyeckomn
3aJ0MKEHHOCTU

lMpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUpoOBaHO rokanbHbIM HOpMaTuBHbIM aktom CII6IMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUNInHe

YcTHas X MucbMeHHasda X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo AUCLUNnHe

* Bo3aM0OXHOCTb NoOMb30BaTbCA CNpaBoYHbIMU Tabnmuamm, KanbKynsaTopom;
* Bpems Ha noarotoBky oTBeTa no omnety 45 MUHyT.

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNJIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3gaTtenbLcTBo [oa nspaHusa | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTtypa
Yakak, A. A. Kypc PU3nKN. http://www.iprbooksh

OpeHbypr: OpeHbyprckui
rocyaapcTBEHHbIN 2009
yHuBepcuteT, O6C ACB

MonekynsapHas usuka op.ru/30110.html

Yakak, A. A. Kypc dwmankn. Pdusndeckme http://www.iprbooksh

OCHOBbI MEXaHWKK Operbypr- OpEHGyprPKMﬁ op.ru/51541.html
rocyfapCTBEHHbIN 2006

yHuBepcuteT, O6C ACB

Yakak, A. A. Kypc PU3nKN.
OnNeKTprUYECTBO N MarHETU3M

http://www.iprbooksh

Openbypr: OpeHbyprekui 0p.ru/51542.html

rocyaapCcTBEHHbIN 2006
yHuBepcuteT, O6C ACB

JlapyoHoB, A. H.,|Kypc cdoumsukn http://www.iprbooksh
g)ésla'(g:’ E CM: BopoHex: BopoHexckuii Op.ru/72682.htm|
Maﬂul/-I"KOé I/I. H” "ocyaapCcTBEHHbIN
Na I/IOHOI’Ba H H-, ArpapHbIil YHuBeEpcuTeT 2016

P ’ ’ v uM. Umnepatopa lMNeTpa
pekos, B. C., MepBoro
Bowuuesa, 0. B.

Ceupugosa, A. H.




CrapoctnHa, WN. A,
Bypnosa, E. B,

KpaTtkun Kkypc uankm gns
bakanaspoB

KasaHb: KasaHckun
HauuoHanbHbIN

http://www.iprbooksh
op.ru/79312.html

CanbmaHos, P. C. ncernegoBaTenbCkum 2016
TEXHOMOrMYeCcKunin
yHMBEpCUTET
ﬂeTAyTa, C. H., Yakak,|Kypc cdousumkn. OnTuka OpeHBypr: OpeHByprokmii gttp.//www.lprbooksh
LA N p.ru/30111.html
rocyfapCTBEHHbIN 2014
yHueepcuteT, 36C ACB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
A.A. AbpamoBuy [n|®usuka [Tekct]. Y. V. OnTuka: http://nizrp.narod.ru/
ap.] MeToaudeckme ykasaHua u| M-Bo obpasoBaHus U metod/kaffysik/13.pdf
3agaHus ansa| Hayku PO, CM6ITYPIT. - 2015
CaMOCTOSTENbHOMN paboThl Cne.: CrierTyen
CTYOEHTOB
B.M. MakcumoB, M.H.|®u3suka [Tekct]. Yacte 1. http://nizrp.narod.ru/
MNonsaHckun, C.A.|MexaHnuka. NHomBmnayanesHble metod/kaffysik/12.pdf
Mopxeuknin 3agaHus ans M-80 0bpasoaius v
CaMOCTOSITENbHOM paboThl Hayku P®, Crer TYPTI.- 2015
Chne6.: CnerTypPr
CTYOEHTOB y4ebHo-
MeTogm4eckoe nocobue
B.O. KabanoB, B.M.|®u3suka. OnekrpomarHeTu3m http://nizrp.narod.ru/
Makcumos, A.A.|[TekcT]: yyebHo-| M-BO 06pasoBaHus un metod/kaffysik//16.pd f
AbpamoBuy meTogudeckoe nocobue k| Haykm PO, CIMGITYPII. — 2015
nabopaTtopHbiM pabotam Ne| CI16.: CMerTYPMyPIN
2-51, 2-52, 2-53
B.M. Makcumos, AJl.|®Pusuka [Tekct]. Yactb V1. http://nizrp.narod.ru/
ALKanyHuH dnsnka atoma wu  sgpa. metod/kaffysik//15.pd f
MHouBugyanoHble  3agaHuvs M-80 0BpazosaHms
ans pacueTHoll  paboTbl Haykn PO, CIM6IrTyPrl. - 2015
Chno.: CNerTypPri
CTYOEHTOB y4ebHo-
meToanyeckoe nocobue
AJl. AwkanyHuH [u|®usmka [Tekct]. Y. 1L http://nizrp.narod.ru/
ap.] AnekTpocTaTuka. metod/kaffysik/11.pdf
MOCTOAHHBIN TOK.
MHouBugyanoHble  3agaHus M-B0 0Gpasosanus u
ans PACUETHBIX pabor: Haykn PO, CIMerTypPrl. - 2014
' Cno6.: CrerTypPri
yyebHO-meTOoauYecKoe
nocobve Ans CTyAEeHTOB BCEX
daKkynbTeTOB
A.A. AbGpamoBny [u|OnektpomarHetnam [TekcT]: http://nizrp.narod.ru/
ap.] yyebHO-mMeToauYeCKoe metod/kaffysik/1.pdf
nocobue no dusnke.[ M-Bo obpasoBaHus
MHouBupyaneHble  3agaHus| Hayku PO, CTIGITYPI. — 2013
Ans pacdetHon paboTbl. [Ans Cre.: Criertyprn
OakanaBpoB BCEX
daKkynbTeTOB
B.M. Makcumos [1 gp.]|Mexanuka.  MonekynspHas http://nizrp.narod.ru/
dumsmka [Tekct]: yy4ebHo-| M-BO 0GpasoBaHus U metod/kaffysik/6.pdf
mMeTogudeckoe nocobue k| Haykm PP, CMGITYPIT.- 2014
nabopatopHbiM pabotam Ne Cre.: Criertyprn
1—11,1—21,1-22
B.O. KabaHos [n gp.] |Puawnka. MexaHuka. http://nizrp.narod.ru/
MonekynspHas dusmka metod/kaffysik/5.pdf
[TekeT]: yyebHo-| M-BO 0GpasoBaHus 1
meTogmyeckoe nocobue k| Haykn PP, CMGITYPI. — 2014
nabopaTtopHbiM pabotam Ne 1 Chno.: CNerTypPri
-51,1-61,1-71,1-72.
B.O. KabGaHoB, C.A.|®u3uka. OnemeHTbl Teopuu http://nizrp.narod.ru/
MopxeLkuni, E.A.|norpewHocTen [TekcT]: M-Bo 0BpaaoBaHIs | metod/kaffysik/2018_
Awkesny y4ebHo- mMeToguveckoe 05_15 01.pdf
Haykn P®, BLUT3
nocobue k nabopaTtopHomy 2018

npakTukymy ans 6akanaspoBs
BCEX HarnpaBrieHuiA

cnerynTa. - CNe.:
BLUT3 Crerynta




C.A. MNopxeukun, B.M.

OnTuka [TekeT]:

M-Bo o6pasoBaHus n

http://nizrp.narod.ru/

Makcumos, A.B.|meTognyeckne ykasaHua K Haykn PO, BLUT3 2017 metod/kaffysik/2018_
depnopos nabopatopHbiM pabotam Ne| CR6GIYMTAO. — CMN6.: 01_12.pdf
3-11, 3-12,3-21 BLWUT3 Crierynta
E.A. AwkeBny, M.H.|ON3NKA [Tekct] Y. I http://nizrp.narod.ru/
MonsHckun KonebaHnusi. MonekynspHas metod/kaffysik/2018_
dusuka. WMHamemayanbHble| M-Bo obpasoBaHus n 12_16 01.pdf
3ajaHna  Ons pacyeTHbIX Haykn P®, BLUTS 2018
paboT cTygeHToB: YyyebHo-| CI6IYNTH. - CI16. :
meToguyeckoe nocobue ans BLWUT3 Crierynta
H6akanaBpoB BCEX
HanpaBneHun
A.A. Abpamosuny, B.O.|Dusuka. MexaHuka " http://nizrp.narod.ru/
KabaHos, § C.A.|monekynsipHas umsmka M-80 06pasosaHutsi PO metod/kaffysik/2018_
rlopxeLi E\;reeTKgqueCKoe nocoy(;:lee6 HOK BIUTS Crlor yNTA - 2018 0ot6OLpdt
Cno.: BIWUT3 CrnerynTtg
nabopaTopHbiM pabotam Ne
1-31,1-32, 1-33, 1-41, 1-42
C.A. Tlopxeukui [n|Pusnka. SneKTpoOMarHeTU3Mm http://nizrp.narod.ru/
ap.] [TekcT]:y4ebHo- metod/kaffysik/21.pdf
MeTOJJ,VIXeCKoe nocogue k| M-BO 0GpasoBanms g P
Haykn PO, BLUTS
nabopaTtopHbiM pabotam Ne . 2016
2.01 211 221 ans cnerynta. — CIe.:
6 ’ ' BLWUT3 Crierynta
aKkanaBpoB BCEX
HanpaBneHun
B.0. KabanoB [ ap.] [Ontnka [Tekct]: y4yebHO-| M-BO oBpasoBaHus 1 http://nizrp.narod.ru/
mMeTognyeckoe nocobue K Haykn PO, BLUT3 2016 metod/kaffysik/20.pdf
nabopatopHeiM pabotam 3—| CMGIYNTA. — CMN6.:
51, 3—61, 3-71 BLWUT3 Crierynta
A.A. Abpamosmny [u|Ontuka [TekcT]: y4ebHO-| M- BO o6pasoBaHuA U http://nizrp.narod.ru/
ap.] mMeTognyeckoe nocobue K Haykn PO, BLWUTS 2017 metod/kaffysik/Lab3-
nabopatopHbiM pabotam Ne| CR6IYNTAO. — CMN6.: 31_3-
3—31,3—41 BLWUT3 Crierynta 41_2017_final.pdf
B.W. lNlenmaH [n gp.] |Pmsmka. dnekTpomarHeTMam M-BO 0608308aHMS 1 http://nizrp.narod.ru/
[TekcT]: y4e6HO- P metod/kaffysik/22.pdf
MeToguyeckoe rnocobme K Haykn PO BILITS 2016
na6opaTtopHbiM pabotam Ne CBnu?%ngr'?%r_y%q'a:
2-31, 2-41, 2-51 A

6.2 NMepe4yeHb NnpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-OMbnmoTeyvHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MY T [QnekTpoHHbI pecypcl.
y4eOBHbIX

OneKkTpoHHoEe

XpaHunuiie

maTepuanos

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

URL: http://nizrp.narod.ru
[OnekTpoHHbIN

pecypc]. URL:

6.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue MaTepuanbHO-TeXHMYECKOM 6a3bl, HeOO6XO0AMMOW ANA OCYLLEeCTBNEHUsS obpa3oBaTeNibHOro
npouecca no AUCUUNIIMHe

AyanTopus OcHalleHune

MynbTumeaniiHoe obopyaoBaHue, cneunannsmpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

YyebHas ayautopusi

CneumnanuavpoBaHHas meGenb, Aocka




B-501

JlabopaTopHbI cTeHA ANa onpederneHns napaMmeTpoB NMH3bI U rpadaHa. JlabopaTopHbIn cTeHs
Ans onpegeneHns KOHUEeHTpauun BoOHbIX pacTBOPOB C NMOMOLLBIO U3MEPEHUs UX nokasaTenen
npenomnexus. JlabopaTopHbll CTeHA ANs onpeferneHus AnvHbl CBETOBOW BOJHbI C MOMOLLbIO
koney, HbtoToHa. JlabopaTopHbIn CTeHA Ans  onpeaeneHns AnvHbl CBETOBOW BOSHbI C MOMOLLbIO
AV pakumMoHHoW pelleTkn. JlabopaTopHbIi CTeHd Ans onpefdereHus yaoenbHOro BpalleHus
pactBopa caxapa. JlabopaTopHbIi CTeH4 ANA  UCCNefoBaHWUsS TENrioBOro WU3MyYeHWUs ceporo
Tena. JllabopaTopHbI cTeHA ONs onpefeneHusi Cuibl CBeTa UCTOYHMKA C MOMOLLbIO CBETOAMOAA.
JlabopaTopHbIf CTeHA Ana uccrnefoBaHWsa cnekTpa atoma Bogopoga. JlabopatopHein cteHa ans
uccnefoBaHusl CTaTUCTUYECKON 06paboTky SaepHbIX M3MepeHuii, pacnpeaeneHue lNyaccoHa

B-503

Mukpockonbl Guonorudeckune, nonspumeTpbl kpyroele CM3, mMoHoxpomeTpbl YM-2, ckambs
onTtuyeckas, pedpaktomeTpbl UP®-4546, pedpaktometpel PIJ1-3, nupomeTtpbl OMMMP-09,
roHmomeTpbl, ocBeTnuTenun-BNO-1, 6noku nutaHua BC4-12, pagnomeTp doHoBbin PKB4-1cMm.

B-505

JlabopaTopHbI CcTeHA Ana vccnegoBaHus konebaHum NpyXUHHOro MasiTHuka. JlabopaTopHbiin
CTeHA Ans uccregoBaHWs 3aKOoHOB KonebaHwsi MaTeMaTuyeckoro MasTHuka.JlabopaTopHbIn
CTeHA Ans uccriefoBaHust u3nyeckoro MasdTHUKa. JlabopaTopHbIi cTeHA Ans uccregoBaHus
CKOPOCTU 3BYyKa C nomoLupsto uryp Nuccaxy. JlabopaTopHbI CTeHA AN uccrnefoBaHns CKOPOCTH
3BYyKa MpuU MOMOLLM CTOSIYMX BOMH. JlabopaTopHbI cTeHd AN uccrnegoBaHust KoaddumumeHTa
BsA3kocTn no metogy Crtokca. JlabopaTopHblii cTeHg Ans nccnegoBaHWs MOMEHTa MHepuumu
TBEPAOro Tena MeToAOM KpYTUIbHbIX KonebaHwi. JlaGopaTopHbIi CTeHd Ans uccrnegoBaHus
OCHOBHOMO 3aKOHa [AWMHaMUKW BpalwatenbsHoro AswkeHus. JlabopaTopHblM CTeHa Ans
onpefeneHvs cpegHen KBagpaTUYHOW CKOpPOCTM Monekyn. JlabopaTopHbid CcTeHa Ans
onpegeneHns OTHOLLEHUS TensrioeMKOCTM BO3gyxa npu NOCTOSHHOM AaBrieHUM K TenrnoemMKOoCTH
npv NOCTosiHHOM obbeme. JlabopaTopHbI CTeH ONnA onpeaeneHuss koaduuMeHTa BA3KOCTM
BO3gyXxa KanunnspHbiM meTogoM. JlabopaTopHbii CcTeHd Ans onpedeneHust KoadduumeHTa
TENIoNPOBOAHOCTU BO34yXa METOAOM HarpeTon HUTHU.




MpunoxeHue

MpunoxeHune

pabo4yen nporpamMmmbl AUNCUUMNIIMHLI Pusmka

HaumeHo8aHue OUCYUNIUHbI

no HanpasneHnto nogrotoBku: 18.03.02 BHepro- 1 pecypcocbeperakLime nNpoLecchl B XMMUYECKOW TEXHONOIUMU,
HedTeEXMMUU 1 BUOTEXHOMOTUU

HanmeHoBaHwne Ol (npodmng): OxpaHa oKpyxatoLlen cpefbl U paunoHanbHOe MCNONb30BaHUE NPUPOAHbBIX PECYPCOB

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

Ne n/n YCcnoBus TUNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3ag4aHni (3agay, Kencos)

1 Paauyc-BeKTop YacTuLbl MEHSETCS CO BpEMEHEM M0 3aKoHy T = bt(l— at) , rae b — nocTosiHHbIN BEKTOP, a —
nonoXuTtenbHasi NOCTOAHHAasA. HanTn CKopoCTb 1 yCKOpeHMe HYacTuLbl Kak (PyHKLMIO BPEMEHM.

2 YpaBHeHue guxeHue Tena maccon 100 kr nmeeT Bng x=7-5t+4t°. Hanu NPOEKLNIO CUMbl, AENCTBYIOLLEN Ha
Teno.

. 2 3

3 LLlap pagumycom R 1 maccon m BpallaeTcst BOKPYr OCM CUMMETPUM COTMMacHO YPaBHEHWUIO (@ = 3+2t°+0.5t°.
Onpepgenute MomeHT cun ans t=3c.

4 Mpu nogBeaeHnun K ABYM MONAM ngeansHoro ogHoatomHoro rasa 200 [k TennoTel ero Temneparypa
yBennuunacb Ha 10K. Kakyto paboTy coBepLuun npu aTom ras?

5 HainTn uncno creneHen ceobobl MOMEKYI rasa, ecrv U3BECTHbI ero MonsapHble Tennoemkoctn C, u C,.
LLlapuk maccown 0,41 n 3apsgom 0,5 mkKn nogseLleH Ha HATKM B O4HOPOAHOM 3MEKTPUYECKOM Mofe, CUNoBbIe

6 FINHWM KOTOPOIO rOpM30oHTaNbHbI. Ha Kakow yron oT BepTuKanm OTKMNOHUTCS HUTb, €CINWN HAaNpPshKEHHOCTb nong 8
kB/m?
Mnockuii BO3AYLLIHbIA KOHOEHCATOP C pacCTosiHMEM MEXAY NracTuHamMun 2 CM, 3apsXXeH 40 pa3HOCTU

7 noTeHumanos 3000 B. Mnowaapb nnactvH 100 cm?. Kakosa OyaoeT HanpsPKeHHOCTb NONS KoHA4eHcaTopa, ecnu,

He OTKN4Yada UCTOYHMKA HanpsAXXeHUd, NnacTuHbl pa3aBuHYTb 0 PaCCTOAHUA 5cm?

Jlamnoyka 1 peocTar, coeAMHEHHbIE NOCNeAOBaTENBHO, MPUCOEAMHEHbI K UCTOYHMKY TOKa. HanpspkeHne Ha
8 3axmmMax namnoykm pasHo 40 B, conpoTtueneHne peoctata paBHo 10 Om. BHelwHssa uenb notpebnser
MoLHocTb 120 BT. Hantu cuny Toka B Lenu.

Bo ckonbko pas 3apsig 4actuupbl, ABuxyLLenca co ckopocTeto 100 km/c B MarHMTHOM none ¢ unaykumen 0,3 Tn
9 no oKpyxxHocTu pagnyca 0,04 m, 6onblue 3apsga anekTpoHa? AHeprus Yactuupbl 12 kaB.

Katywka pguametpom 4 CM HaxoguTcs B MEPEMEHHOM MarHWTHOM Mofe, CWUMoBble JIMHUM KOTOPOro
10 napannenbHbl OCK KaTywkKn. [pu nameHeHUn nHaykumm nonda Ha 1 Tn B TeyeHne 6,28 ¢ B KaTyLLKe BO3HUKNA
3AC 2B. CkonbKo BUTKOB MMEET KaTyLuka?

Yemy paBeH yron nosiHoro BHYTPEHHEro OTpaXkeHus Npu najeHuu fyda Ha rpaHuly pasgena Asyx cpef,
11 OTHOCUTESbHbINM NokasaTesb NPENoOMIEHNs] KOTOPbLIX paBeH 27

Ha gudpakumoHHyto peLleTky ¢ nepnogom 12 MKM nagaeT MOHOXpoMaTuyeckas BonHa. Onpegenutb anvHy
12 BOMHbI, ECIIN YroN Mexzay AMMPaKLMOHHLIMU MakcUMyMamMi  BTOPOTo W TpeTbero nopsaka paseH 3°.

Yron mMexay rmaBHbIMU NJTOCKOCTAMU nondpu3aTtopa W aHanm3aTtopa coctaBndeTt 300. Onpe,u,enMTe
13 n3MeHeHne MHTeHCNBHOCTU npomep,Luero '-lepe3 HUX cBeTa, ecinun yFOJ'I Me>|<,qy rmaBHbIMU MNNOCKOCTAMU paBeH
45°,

KpacHas rpaHuua ans pyouamnesoro dotoanemeHTa cootsetctByeT 800 HM. Kakyto pa3HOCTb NOTEHLManos
14 HaZ0 NPUNOXNUTb K POTO3NEMEHTY, YTODLI 3aepXaTb NEKTPOHbI, UCNycKaeMble No4 AeNCTBUEM
ynbTpadmoneToBbix ny4en gnmHon BonHbl 100 HM?

Mpu nepexoae aneKTPoOHOB B aTOMax BOAOPOAA C YETBEPTOM CTaLMOHAPHOW OpOUTLI HA BTOPYHO M3Mny4valoTcst
15 OTOHbI ¢ aHeprueit 0,04°10™° [ (3eneHas MMHUS BOAOPOAHOrO criekTpa). OnpeaenuTb ANWHY BOMHbI 3TOM
NMHUN.




BbaanbHo-peliTuHroBas cucrema kagenpnl pusuxku BIITI

bayuel 32 ogHO Yucno MuHuMaIbHO OTHOCHUTENBHBIE
N MakcumalibHO
Bec, | 3ananue (3amauy, | 3amaHuit BO3MOJKHEIE Brmonneno AOCOIIOTHEIE HaOpaHHBIC OATUTBI
Bun paboTst BO3MOYKHBIE OaJIJIBI TIO 9
% 7a00paTOpHYIO | 1O BUAY | Oaiuibl O BUIY 3aJTaHA I HaOpaHHbIC OaJTbI C y4€TOM Beca
BHTY paOOThI
paboty, Tect) paboThI paboThI paboThI
kl
15 5 n, - n,x5 k, k, x5 —+x15
PI'P (uBe 3a n
CEeMECT k
P) 15 5 n, - n, x5 K, k, x5 n—2 x15
2
k
JIaGoparopHble 30 5 n, . n, x5 K, ky, x5 —=x30
paboTsl n,
Kk
Tecthr nocie 10 5 n, 0 n, x5 k, k, x5 —4x10
TIEKIUH n,
K
Urorossiii tect | 10 1 N, 0 n, x1 K ko x1 n—5 x10
5
HUTOI'O no N = CymmMma o
- n +n,+n,+n,+1)x5 k,+k, +k, +k, +k;)x5
CecCHM: 80 37 ( N )X ( 172 s 5)X cToNnoIy
DKk3amMeH 20 20

HepeBon NMPHUBECICHHDBIX 0aJ110B B OLICHKY IO JUCIIUILINHE «Pu3ukan»

Ouenka 3a IMCUMILIMHY

KoJsnuecTBO OTHOCUTEIBLHBIX 02,1710BN

OTJINYHO 91- 100
XOPOIIO 81-90
YIOBIIETBOPUTEITHHO 70— 80

[Mpumeyanmue:




Jlnst nomycka K SKk3aMeHy (3adery) HeoOxoaumo Habpath 60 OamioB (BeimoaHuTh 60% paboThl 3a cemecTp), T.e. PEIIUTh BCe
HeoOxoaumbIe 3aanus MByX PI'P u BeImoHUTE Bce TpeOyembie 1abopaTopHbIE pabOTHI.

«ABTOMAaTOM» BBICTABJISICTCSI TOJBKO OIEHKA «YyIOBJICTBOPUTEIHLHONIIPH YCIOBUH TMOJYUYCHUS B CEMECTPE OTHOCHTEIHHBIX OAJIOB B
nuamnasone N €[70;80].



