MUWHMCTEPCTBO Hayku U BbicLuero obpasoBaHusi Poccuiickon Penepaunm
dhenepanbHoe rocyaapcTBeHHOE BroaxeTHoe 0bpa3oBaTenbHoe yupexaeHve

BbICLLIEr0 0Opa3oBaHus

«CaHkT-lNeTepbyprckmin rocyaapCTBEHHbIN YHUBEPCUTET NPOMbILLIIEHHBIX TEXHOMOM N An3aiHay
(cnerynra)

TloaMHHHENEK 31eKTPOHHOTO T0KYMeHTa, noanucannoro JIIIL, xpanntesa B

CHCTeMe 31eKTPOHHOI0 TOKYMeHT0060poTa
@I'BOY BO «Canxr-lleTep6yprexuii rocyaaper 1ii y
NPOMBINLTEHHDIX TeXIOJIOTHIl H AH3alina»

Ceprudurar 01 51 53 ¢3 00 f5 b0 ab be 4e a6 €7 63 84 98 d0 69

Bragenen Pynun Anckcannp EBreHseBuY, IepBEIi IPOPEKTOP, IPOPEKTOP 10 YUcOHOM paGoTe

| Jeiicteurenien ¢ 12 supaps 2024 . no 12 anpens 2025 1.

TeT

YTBEPXOARO
MepBbI NpopeKTop, NPOPEKTop Mo
YP

A.E. PyavH

Pa6bouasi nporpamMmma AuCLUMNMUHbI

| 51.0.05

Y4yebHbI nnaH:

Kadepapa:

52 |

| duanka

2024-2025 29.03.04 UM TOOKuM O30 Ne1-2-15.plx

Ddunsnkn

HanpaBneHvne NnoaroToBKu:
(cneumansHOCTb)

Mpodhunnbe NoAroToBKMU:
(cneunanusaums)

YpoBeHb 06pa3oBaHus:

dopma 0byyeHus:

MnaH y4ye6HoOro npouecca

29.03.04 TexHonormsa xyaoxecTBeHHon obpaboTkn maTepmnanos

TexHonorus O6p360TKVI JparoueHHbIX KaMHeW 1 MeTarnnos

6akanaspuar

O4YHO-3a04Had

KoHTakTHasa paboTta oby4atoLumxcs R
i Can. | Konrpons, | [PVAO8 | wopwa
(kypc Ansa 3A0) | oKLMM 32223-;‘ 3;12?;4;‘ pabota yac. 3ET aTTeCTaLMM
1 Y 17 17 47 27 3 SKaaMeH
PMa 17 17 47 27 3
5 Y 17 17 17 30 27 3 SKaaMeH
PMa 17 17 17 30 27 3
ViToro Y11 34 34 17 77 54 6
Png 34 34 17 77 54 6

CaHkT-lNeTepbypr

2024




Pabouas nporpamma AUMCUMNANHBI COCTaBMIEHA B COOTBETCTBUM C dhegeparibHbIM rocyaapCTBEHHLIM 0Bpa3oBaTesibHbIM
cTaHgapToM Bbiclero obpasoBaHus No HanpasneHuto noarotoBkn 29.03.04 TexHonorns xygoxecTtBeHHoON obpaboTku
mMaTepuarnos, yTBepXAEHHbIM NpukazoM MnHobpHaykun Poccum ot 18.09.2017 r. Ne 961

Coctasutens (n):

KaHOuMaaT TeXHUYeckux Hayk, JoueHT Jlypbe B.B.

OT Kadenpbl cocTaBUTENS: MBaHoB KOHCTaHTUH
3aBefytowmi kadpeapon msmkm eoprueBuny

Ot BbINycKatoLen kadeapb!: >Kykosa Jto60Bb
3aBegytowmi kadpeapon TumodeeBHa

MeTtogunyeckun otpen:




1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHbI

1.1 Uenb ancunnnuubl: ChopmmnpoBaTb KoMneTeHumn obyyaroLerocs B obnactu msmnky Ans UCNonb30BaHNS
3aKOHOB (hU3NKn, PU3NYECKUX METOAOB UCCIENOBAHUSA U aHanu3a B obbeme, HeobXxoaAMMOM Ans npodeccmoHansHon
OeAaTenbHOCTU

1.2 3agauv QUCUMUNSIUHbI:

*A3y4nTb OCHOBHbIE hM3UYECKME 3aKOHbI, FPaHULbl U 0611acTN UX MPUMEHEHNS

*N3y4nTb CUMBONUKY PM3nYecknx 0b6o3Ha4eHNn M1 OCBONTbL OCHOBHbIE CNOCOBLI peLlleHns n aHannaa usnyeckmx
3agad

*Pa3BuTb HaBblk/M PM3NYECKOrO MbILLNTEHNS, YMEHUs paboTaTb ¢ pasnuyHbiMu npubopamm

*BecTtn npodeccuoHanbHbI aHanu3 pesynbTaTtoB Hay4HO-nabopaTopHOro aKkcrnepumMeHTa

+OCBOUTL HaBbIKM CTaTUCTUYEeCKOW 0BpaboTKM pesynbTaToB SKCNEPUMEHTOB, CaMOCTOSITENbHO BbiGupathb
mMeToabl 06paboTkun pe3ynbTaToB M3MEpEeHUi

1.3 Tpe6oBaHus kK NpeaBapMTeNbLHON NOAroToBKE 06yYatoLlerocs:

MpenBapuTenbHas NogroToBKa npegnonaraeT co3gaHue OCHOBbI AN hOPMUPOBAHUSA KOMMNETEHLMIA, YKa3aHHbI X
B M. 2, MPY U3y4EeHUN OUCLUMITUNH:
OvcuunnunHa 6a3vpyeTcs Ha KOMNETEHUMSIX, CPOPMUPOBAHHBIX Ha MpeaplayLlemM ypoBHe obpa3soBaHUs

2 KOMNETEHUUU OBYYAKOLLEIFoCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIIUHbI

OlMK-1: Cnocob6eH pewaTtb Bonpochbl NpocdeccnoHanbHON AeATeNbHOCTU Ha OCHOBE eCTeCTBEHHOHaY4YHbIX U
obLeHXXeHepPHbIX 3HaHUA, METOA0B MaTeMaTU4YeCKOro aHanusa u MmoaenupoBaHus

3HaTb: OCHOBHbIE PUsnyeckme BeNMUYnHbI U PU3NYECKNE KOHCTaHTLI, UX ONpeaeneHne, CMbICH 1 eAUHULBI UX U3MEPEHNS;
OCHOBHblE 3aKOHbI PN3NKM U PU3NYECKNE ABMNEHUS;
CBS3b (PU3UKU C MHXXEHEPHBIMU ANCLMMAINHAMU

YMeTb: ncnonb3oBaTb U3MYECKUE 3aKOHbl M OOBACHATb U3NYECKUE SIBMIEHUS ANS PeLleHusl pasnuuHbiX 3afjay B
npoceccuoHarnbHon AesTeNnbHOCTH;

Mcrnonb3oBaTb pasnUuHble METOAUKU (U3NYECKUX W3MEpPEeHWI, aHanuampoBaTb U obpabaTtbiBaTb MOMNy4YeHHble
pe3ynbTaThl

BnapeTb: HaBblKaMy €CTECTBEHHOHAYYHOrO MbILLTIEHUS;

HaBblKaMyW NPaKTU4EeCKOro NPMMEHEHUS OCHOBHBIX 3aKOHOB h13KK/ B NpodheccnoHanbHon AeSTeNbHOCTH;

h13NYeCcKMMU MeTofamn nccnefoBaHms

OlK-3: Cnoco6eH NpoBOAUTL U3MEPEHUA NapaMeTPOB CTPYKTYpPbl, CBONCTB XyA0XECTBEHHbIX MaTepuanos,
XY/ A0KeCTBEHHO-MPOMbILLSIEHHbIX 06 bEKTOB U TeXHONMOIrMYeCKUX NPOoLeCCOB UX U3FOTOBNEHUs

3HaTb: MeToAbl U3MepeHUs PU3NYECKUX BEMUYMH;

napameTphbl U XapakTepUCTMKM N3MEPUTENbHbLIX MPUBOPOB;

MeTOo[bl ONpeAeneHusi NorpeLIHOCTU (PU3NYECKMX BENUYNH

YMeTb: Npon3BoanTb N3MepeHnst PU3NHECKNX BEMUYMH;

OLleHMBaTb NOrPeLHOCTb N3MEPEHHON (PU3NYECKON BEMUYMNHDI;

aHanManpoBaTb YU3NYECKUE NPOLIECCHI U NOMYYEHHbIE PE3YNbTaThl U3MEpPEHUi

BnapeTb: HaBblkamMy NMPaKTUYECKOrO NPUMEHEHNSI METOL0B N3MEPEHUS (PU3NYECKUX BEMUYMH;

HaBblkaMW pacyeTa norpewHocTen namepsemMblx M3NYECKUX BENNUUH;

HaBblKkaMyV NPaBWUbHOW 3KCMyaTaLMm OCHOBHBIX NPUBopoB 1 06opyaoBaHMs Ans u3MepeHust M3nyYeckmx BenuymH




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMNIUHE

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHasa pabota

Jlek.
(vachbl)

Mp.
(vachbl)

Na6.
(yachbt)

CP
(vachbl)

MHHoBaL,

dopMbl
3aHATUN

dopma
TekyLero
KOHTpOns

Paspgen 1. MexaHuka

Tema 1. KnHematuka noctynaTenbHOro u
BpaLlaTenbHOro ABMKXEHNS
MNpakTnyeckoe 3aHsaTME 1.
NocTynaTenbHOro ABMXeHUs
MNpakTnyeckoe 3aHsaTME 2. KnHemaTuka
BpaLlaTenbHOro ABMKeHNs

KnHemaTtuka

Tema 2. [dnHamnka nocTynaTtenbHOro u
BpallaTenbHOro  ABMXEHUSA  TBEpPAOro
Tena. 3akoHbl HeloToHa

MNpaktnyeckoe 3aHaTMe 3. [OuHamuka
nocTynaTenbHoro 7] BpallaTenbHoro
OBUXEHNS

Tema 3. CsoicTBa NpOCTPaHCTBA MU
BpeMeHN. 3aKoHbl COXpPaHEHUS 3HEeprum,
nMnyneca, MOMEHTa uMnynsca
MpakTuyeckoe 3aHATME 4.  3aKoHbI
COXpaHeHuns 3Heprum, Mnynbca, MOMeHTa
nmnynsca

lNpakTnyeckoe 3aHATME 5. BbinonHeHue
KOHTpornbHoM paboTbl Ne1

Tema 4. OnemeHTbl cneyyanbHon 1 obLLen
TEOPUN OTHOCUTENBHOCTYU

Paspen 2. MexaHudeckune konebaHus wu
BOJTHbI

Tema 5. CBobogHble rapMOHUYECKME
konebaHus. 3aTyxaroLme 1 BblHY>XOEeHHbIE
konebaHus. Pe3oHaHc

Tema 6. VYnpyrme BorHbl. BonHosoe
ypaBHeHue

MpakTuyeckoe 3aHATME 6. CBoOOAOHbIE
rapmoHudeckme KkonebaHus. CnoxeHue
konebanuin. 3atyxawowme konebaHus.

Ynpyrne BosiHbl

Pasgen 3. MonekynspHaa dwm3anka u
TepMoguHammka

Tema 7. MKT ungeanbHbix rasos. epsoe
Hayarno TepMoaMHaMUKK. TennoeMKkocTb
MpakTuyeckoe 3aHATME 7. YpaBHeEHue
COCTOSIHUSA naeanbHoro rasa.
M3onpouecchbl

Tema 8. OHTponus. Brtopoe Havano
TepmoamHaMmunkn. Teopema HepHcTta
MNpaktnyeckoe 3aHaTME 8. [lepBoe mu
BTOpPOE Ha4yano TepMoanHaMUK1

Tema 9. CTaTucTU4eckme pacnpegeneHmsi
MakcBenna 7] BonbumaHa.
BapomeTtpunyeckas popmyna

Tema 10. AsneHunsa nepeHoca. ArperatHoe
COCTOSIHME BeLIecTBa

MNpakTnyeckoe 3aHaTME 9. BbinonHeHue
KOHTpOsnbHOM paboTtbl Ne2

Wtoro B cemecTtpe (Ha kypce anst 3A0)

KoHcynbTaumm 1 npomexyTodHas
atTecTtauus (Ok3ameH)

ra

ra

ra

a3

ra

17

17

47

25

245




Pasgen 4. SﬂeKTpVI‘-IeCTBO N MarHetTmsm |

Tema 11. OnekTpnyeckoe none B BaKyyMme.
BennuuHel, xapaktepuaytoLune
anekTpocTaTtu4eckoe nose, U CBA3b Mexay
HUMWA

Mpaktuyeckoe 3aHaTne 10. 3akoH KyrnoHa.
HanpspkeHHOCTb 3NeKTPOCTaTMYECKOro Monsi.
Teopema Naycca

MNpaktnyeckoe 3anatne 11. [loTeHuman.
Ces3b Mexay HanpPsXeHHOCThLH "
MoTeHLManom

JlabopaTopHoe 3aHATue: BBegeHne B Teopuio
MOrpeLUHOCTEN. MeTogb! 0bpaboTkn
pe3ynbLTaToB N3MepeHUn
"OnekTponamepuTtenbHele npubopsl. Knacc
TOYHOCTU 3NEKTPOU3MEPUTENbHBLIX MPUBOPOB.
Onpegenenve norpewHoctTn npubopa no
Knaccy TodHocTn"

Tema 12. DnekTpudeckoe none B BELLECTBE.
IOunanektpukn. MNonapusaums GUSNeKTPUKoB B
3MNEKTPUYECKOM none. OHeprus
3NEKTPUYECKOro Nnosisi. QNEKTPUYECKNIN TOK
MpakTtuyeckoe  3aHATME 12. 3aKoHb!
MOCTOSIHHOTO TOKa

rA

JlTaBopaTopHoe 3aHATHE: Paspgen
"OnekTpuyecTso”

Tema 13. MarHuTHoe nore B Bakyyme.
3aKoHbI mMarHeTuama. fABnexve

3ANEKTPOMarHUTHOM UHOYKUMKW. YpaBHEeHUSN
Makceenna B uWHTerpanbHon dopme ang
Bakyyma.

MNpakTnyeckoe 3aHATne 13. 3aKoHb!
mMarHeTmama. Cuna JlopeHua

MpakTuyeckoe 3aHATME 14. 3akoH MNOMHOro
TOKa. fABNeHne anekTpoMarHUTHON UHOYKLMU

rA

JlTaBopaTopHoe 3aHATHE: Pasgen
"Marnetuam"

Tema 14. VYpaBHeHusa MakcBenna B
anddepeHumnansHon dopme.
OnekTpoMarHUTHble BOJTHbI. CeoiicTBa
3NEKTPOMarHUTHbIX BOSH. VIHTepdepeHLms n
andopakums

Tema 15. B3anmopernicteune
3NEeKTPOMarHMTHOro n3ny4yeHus ¢
BELLECTBOM. 3aKOHbI Panesi, byrepa.
MonsipusoBaHHoe 3NeKTpOMarHNTHoe
n3nyyeHve

Mpaktuyeckoe 3aHATME 15. BbinonHeHne
KOHTpoOsbHoM paboTbl Ne1

JlTaBopaTopHoe 3aHATHE: Pasgen
"Monsapwusaumns ceeta”

Pasgpen 5. KeaHTOBas wmsuka. Pusumka
TBEpAoro tena. AnepHasa usmka

Tema 16. TennoBoe uM3ny4yeHWE M 3aKOHbI
abconoTHO uyepHoro Tena. dotoadhdekT.
O ekt KomnToHa

MpakTtuyeckoe  3aHATME 16. 3aKoHb!

TENnsoBOro N3nyyYeHns. doToadhdpekT.
Odpdpekt KomntoHa

Tema 17. KopnyckynsapHo-BOSTHOBOWN
ayanuam. BonHbl ge Bponns. CooTHowweHus
HeonpeaeneHHOoCTEN "enn3eHGepra.
BornHoBas dyHKUMA. YpaBHeHne
LWpeguHrepa

Mpaktuyeckoe 3aHaTME 17. CooTHOLIEHNEe
HeonpeaeneHHOoCTEN "enn3eHGepra.

YpaBHeHue LLpeanHrepa

ra




Tema 18. 3oHHaaA Teopus TBepOblX Ten.
Jlasepobl 2 4 3
JlTaBopaTopHoe 3aHATHE: Paspen:
"KBaHTOBas ¢pmamka"
Tema 19. CTpoeHuMe aToOMHbIX sOep.
PagnoakTtMBHOCTb. AaepHbie peakumm 1 1 3
MNpakTnyeckoe 3aHsaTMe 18. BbinonHeHne
KOHTpOnbHOM paboTbl Ne2
Wtoro B cemecTpe (Ha kypce anst 3A0) 17 17 17 30
KoHcynbTauum n npomexyTovHas 25 245
atTecTtauus (Ok3ameH) ’ ’
Bcero koHTakTHasa padota n CP no
aucuunnuHe 90 126

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBoe npoekTnpoBaHune y‘-le6HbIM nnaHoMm He npefgyCcMOoTpeHOo

5. ®OH[] OLLEHOYHbIX CPELACTB ANA NPOBEQEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHne nokasaTenen, KpUTEPUEB U CUCTEMbI OLLeHMBaHUA pe3yfbTaToB 06yyeHUs
5.1.1 MNokasaTtenun oueHNBaHusA

Kop, HanmeHoBaHMe oLeHO4YHOro
MokasaTenu oueHMBaHNS pe3ynbTaTtoB 0by4yeHus
KOMMETEeHUUn cpeacTtea
dopmynupyeT n MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:
MEXaHWKM, MONEKyNApHON hr3nKn 1 TepMogUHaMuKK, anekTpuyectea|Bonpocekl aons YCTHOro
OMK-1 N MarHeTnuama, KBaHTOBON (PU3NKN. cobecenoBaHuA
CooTHoCUT cnocobbl 0bpaboTku pesynbTaTtoB y4ebHoro|lNpaKkTuKko- OpUEHTUPOBAHHBbIE
nabopaTopHOro aKCNepUMeHTa C anieMeHTaMn TEOPUN NOrPELLIHOCTU.  |3a4aHus
PeluaeT TvnoBble 3ag4a4m No OCHOBHbLIM pasgernam u3anku.
dopmynupyeT wu 06BbACHSAET cnocobbl namepeHus U3NYECKNX
BEMNMYMH U MeToabl onpeaeneHnst NorpeLLlHoOCTH. Bonpocsbl ons YCTHOro
onK-3 Pasnuyaer u ob6ocHOBbIBAaeT BbIGOP W3MepUTENbHLIX NPUOOPOB.|cobecenoBaHus

OnpepensieT cuctemy npubopa, LeHy AeneHust U ero norpeLuHocTb.
AHanuampyeT nony4YeHHble pesyrnbTaThl.
PellaeT TuNoBble, KONMUYECTBEHHBLIE U KAYECTBEHHbIE 3afauu.

MpaKTMKO- OPUEHTUPOBaHHbIE
3anaHust

5.1.2 Cuctema u Kputepum oLeHMBaHUA

Lkana oueHnBaHus

Kputepumn oueHnBaHms chopMmMpoBaHHOCTU KOMMNETEHLUN

YcTHoe cobecenoBaHne

MNMucbmeHHas pabota

5 (oTnun4HO)

Obyuvatomiica nokasbiBaeT
BCECTOPOHHEe U  rnybokoe  3HaHue
OCHOBHbIX dU3nYecKnx 3aKOHOB,

cBOGOAHO OpPUEHTUPYETCA B OCHOBHbIX
NOHATUSAX, TEPMUHAX U ONpeAENneHnax npu
OTBETE; YCBOMI OCHOBHYKO M 3HAKOM C
[OONONHUTENBHOMN nutepatypon;
o0bsAcHsIeT B3aMMOCBS3b OCHOBHbIX
U3NYECKMX 3aKOHOB U UX 3HAYeHWEe Ons
nocnegyowien npodeccmoHanbHon
OEeATenbHOCTN; NpOosIBNSET TBOpPYECKME
CMOCOBGHOCTU W LUMPOKYID 3pyauunio B
ncnonb3oBaHun y4ebHoro matepuana.

4 (xopoLuo)

OGy4yatloLumincsa nokasbiBaeT JOCTaTOYHbIN
YPOBEHb 3HAHWWA OCHOBHbIX PU3NYECKUX
33aKOHOB, OpPMWEHTUPYETCH B OCHOBHbIX
NOHATUSAX W  ONpedeneHusx; YycBowun
OCHOBHYO nuTepatypy; gonyckaet
He3HauyuTenbHble  MOrpelHocT!  npu
oTBeTax Ha BOMPOCHI 3K3aMeHaLMOHHOro
funeta u [OONOMHUTEMbHLIE BOMNPOCHI
npenopasaTtensi.

3 (yaoBneTBOpUTENBHO)

O6y4atoLwmiics nokasblBaeT  3HaHusa
y4ebHOoro matepumana B MMHUManbHOM




obbeme; MOXeT cchopmynupoBaTb
dmanyeckme 3aKOHb, NoHATUSA n
onpedeneHns, HO Mpu 3TOM, Aonyckas
GonbLIOe KOMMYECTBO HENpUHLMNNAnbHbIX
ownBoK; 3HAaKOM C OCHOBHOW NUTepaTypoil;
OOMYCKaeT CYLECTBEHHblE OWMUOKM B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX NoJ pYKOBOACTBOM MpenoaasaTens.

2 (HeyOoBnEeTBOPUTESNBHO) | MOHATUAX M ONpedeneHnsx; Nnioxo 3HakoM

OOyyalolmiics He UMeeT [A0CTaTOvYHOro
YPOBHSI 3HAHWSA OUCLMNIAWHBI, HE MOXET
copmMynMpoBaTb OCHOBHble uanyeckue
3aKOHbI; NSTIOX0 OPUEHTUPYETCS B OCHOBHbIX

C OCHOBHOWM nUTepaTypon; QOonyckaeT npwu
oTBETE Ha JK3aMeHe CyLIeCTBEHHble
OWNBKN N HEe MOXEeT YCTpaHWUTb UX Aaxe
nog pykoBOACTBOM npenogasaTens.

5.2 TunoBble KOHTPOJMbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6XxoANMbIe ANA OLEHKU 3HaHWUMN, Y MEHUN,

HaBbIKOB U (UNK) onbiTa AeATENbHOCTHU
5.2.1 lNepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB
Cemectp 1

1 KuHemaTtuka noctynatenbHOro ABUXEHUS MaTepuanbHOM TOYKN

2 KnHematuka BpallatenbHOro ABMxXeHUs MaTepuanbHOn TO4YK/M U TBepAoro Tena

3 CBA3b Mexay NMMHENHBIMU N YTNOBLIMU XapaKTepUCTUKaMU OBMXKEHNS

4 OunHamuka noctynarensHoro aswxeHuns. NoHaTne LeHTpa nHepummn. 3akoHbl HbtoToHa

5 MoHaTMe 06 nmnynbce, MOMEHTE UMMyNbCa, MOMEHTE CUIbI

6 MomMeHT nHepumm TBEPAOro Tena

7 [OunHamuka BpallaTenbHOro ABMKeHns TBepaoro Tena. Bropon 3akoH HeloToHa Ang BpalaTenbHoro
OBWXEHNS

8 MpencTaBneHne o mexaHn4veckon aHeprnn. KnHetudeckas, noteHumanbHas aHeprus. PaboTta cunbl

9 3aKkoH coxpaHeHUs MexaHN4eCcKoW SHeprumn

10 3aKkoH coxpaHeHus uMmnynbsca

11 3aKoH CoXpaHeHUs MoOMeHTa uMnynbca

12 CeoncTtea NpocTpaHCTBa U BpeMeHU: 04HOPOAHOCTbL MPOCTPaHCTBA, M30TPONUS NPOCTPaHCTBa,
0gHOpPOAHOCTb BpeMeHu. CBA3b C 3aKOHaMU COXpaHEeHWUs

13 Mpeobpa3oBaHns KOOpAMHAT N BpEMEHU B knaccmyeckon duanke. MpmHuun oTHocuTenbHocTh Manunes

14 Moctynatel OnHWTeWHA

15 MpeobpasoBaHns KoopauHat 1 BpemeHu JlopeHua

16 CnepctBusa 13 npeobpasoBaHuii JllopeHua

17 PenaTtnBncTcknim 3akOH CROXeHUs1 CKOPOCTEN

18 PenatuBucrckas auHamuka

19 B3anmocBA3b Macchl U aHeprnn. dopmyna SNHWTENHa

20 MoHaTne 06 obLert Teopun OTHOCUTENBHOCTM

21 KonebarenbHoe gBuxeHne. [apMoHMYecKmne NMHeHble konebaHns

22 CnoxeHne ogHOHaNpaBMneHHbIX U B3aMMHO NeprneHAMKYNspHbIX KorebaHunin

23 3atyxaowme konebaHus

24 BblHyxaeHHble konebaHus

25 ABneHne Pe3oHaHca

26 BonHbl B ynpyrou cpeae

27 YpaBHeHne NrocKon BOSHbI

28 BonHoBoe ypaBHeHue

29 OcHoBHble nonoxeHnss MKT rasoB. igeanbHbil ras

30 OcHoBHoe ypaBHeHue MKT. 3akoHbl ABoragpo, [ansToHa

31 MapameTpbl MaKpOCOCTOSHUSA cUCTEMbI. TepMoguHammnyeckas TemnepaTypa 1 AaBneHune. YpaBHeHne
MeHpeneesa-KnanenpoHa




32 Uncno creneHer cBoboabl MONEKyn naeansHoro rasa. PaboTa v BHYTpEHHASA 3Heprnsi naeanbHOro rasa

33 MepBoe Havyano TepMoaANHaMUKN

34 M3onpouecchl

35 TennoemMKoCTb naeanbHOro rasa

36 AaonabaTtuyeckuin npouecc. YpaBHeHue agnabarbl

37 MoHaTne 06 aHTponum no Knayanycy. Kayectso aHeprum

38 Cratuctuyeckum sec. AHTponus no bonbumany

39 BTopoe Hayano TepmMoanHaMmnkm

40 PacnpeneneHue mornekyn no ckopocTtam (pacnpegenexne Makcsenna)

41 BapomeTpuyeckasa dpopmyna

42 PacnpeneneHue monekyn no aHeprusam (pacnpegenenne bonbumaHa)

43 dusnyeckas kmHeTuka. CpegHss AnvHa cBobogHoro npobera n apeKkTMBHBIN AMameTp MONEKyn

44 Onddysna

45 TennonpoBoAHOCTb

46 ABneHune BA3KOCTM

47 ArperatHoe cocTosiHue BellecTBa. Kpuctannuyeckne n amopgHbie Tena

48 YpaBHeHne COCTOAHUA pearnbHOro rasa. 3oTepmbl peanbHOro rasa

49 da3zoBble nepexopl. TpoHasa Tovka

50 Mogenu cTtpoeHus xungkocten. [NoBepxHOCTHOE HaTsxKeHue. KanunnapHele SBrneHns

Cemectp 2

51 OnekTpuyeckune 3apagbl. Mogenb To4e4HOro 3apsaa u Mogenu ¢ HenpepbiBHLIM pacnpegeneHnem 3apsaa

52 3akoH KynoHa. Hanps»keHHOCTb 3neKkTpocTaTuyeckoro nons

53 lMoTok BEKTOpa HaNpsXXEeHHOCTK anekTpocTaTtmyeckoro nonda. Teopema [Faycca ans sektopa E

54 Mpumepbl pacyeTa nonen 6eckoHeYHOM NIOCKOCTU, 3apsKeHHON cdepbl, Liapa

55 [MoTeHumMan anekTpocTaTn4yecKkoro nosns

56 B3anMocBA3b Mexay Hanps>KEHHOCTLIO Y MOTeHUManom

57 Linpkynsauns sektopa E. Teopema o unpkynsaumm sekropa E

58 MocTOoAHHBLIN eneKTpl/lquKmm Tok. Cuna Toka. Bektop nnoTtHocTh Toka. 3akoH OMa B MHTerpansHon un
anddepeHumanbHon dopmax

59 OnekTpuyeckoe norie B BewecTse. [MonsapHbie 1 HenonsapHbIe AU3NeKTpuKn. BekTop nonspusoBaHHOCTW.
[unanekTpnyeckas NpoHMLEAEeMOCTb

60 MarHuTHoe none B Bakyyme. Bektop MarHMTHON MHAYyKUUn

61 3akoH bBuno Caeapa Jlannaca. UHAyKuMsa MarHUTHOrO Nons NPSIMONMMHENHOrO NPOBOAHMKA C TOKOM. Mone
KpYroBoro Toka

62 3akoH AMnepa. Pamka c Tokom B MarHMTHOM none. Cuna JlopeHua

63 lMoTok BEKTOpa MarHUTHON nHAyKumn. Teopema o umpkynaumm sektopa B. 3akoH nonHoro Toka. Teopema
aycca onsa MHAYKUMM MarHUTHOTO nons

64 MarHuTHOe none coneHomaa v Toponaa

65 fBneHune anekTpoMarHMTHoW nHaykumm. 3akoH ®apages lNeHua

66 fBneHne camouHaykuuun. MHAYKTMBHOCTL KOHTYpa. B3ammHas nHgykuus. TpaHcdopmaTtop

67 OHeprnsa aneKkTpU4Yeckoro N MarHuTHoro nonsi. Bektop MoHTUHra

68 YpaBHeHna MakcBenna B UHTerpansHon popme Ans Bakyyma

69 MaruuTHOe none B BellecTBe. Bektop HamarHu4eHHOCTU. Hanps»KeHHOCTb MarHUTHOro nonsi. MarHuTHasa
NPOHNLLAEMOCTb

70 Buabl MarHeTunkos. [luamarHeTnkvi n napamarHeTnkn, dheppoMarHeTnku

71 OnekTpomarHUTHble BOMHbI. CBOMCTBA 9MEeKTPOMarHWTHbIX BOSH

72 MHTepdepeHuna ceeTa

73 Oundppakuma ceeta. MpuHumn MNonreHca ®peHens. Metog 3o0H $peHens

74 Monapusaumsa ceeta. Buabl nonspusaumn. Nonapusartopsl. 3akoH Mantoca

75 [BonHoe nyyenpenomneHne. VickyccTtBeHHoe ABonHoe nydenpenomnenne. dddekt Keppa

76 OnTuyeckasi akTMBHOCTL BellecTB. Addekt Papanes

77 PaccesHue u nornoweHne ceeta. 3akoH Panes. 3akoH byrepa

78 Tennosoe nany4yeHue. NMoHATME 06 aBCONOTHO YepHOM Terne. 3akoHbl TENMOBOIO U3INyYeHNs

79 ®opmyna Panesa-[xuHca. ['vmnotesa NnaHka. Popmyna NnaHka ons nanyvyeHns abcontoTHO YEPHOro Tena

80 BHewHnn doToadpekT. 3akoHbl hoToadhdekTa. Popmyna AnHwTenHa ana potoaddekra

81 KopnyckynspHo BOfHOBOW Ayanuam MukpoobbekToB. noTesa ge bponns. BonHbl ge bponns




Ocob6ble cBoicTBa MMKpoOGBHEKTOB. CooTHOLWIEHNA HeonpeaeneHHocTen [enseHbepra. Cnegcreus

82 B
COOTHOLUEeHnda HeonpeeneHHoCTen I'emseH6epra

BonHoBasa dyHkuma. MpuHUMN cynepnosnumn B KBAHTOBOW MexaHuke. YpaBHeHue LpeanHrepa ans

83 .
cBOOOHOM YacTuLbl

84 YacTtuua B 6eckoHeYHO rnyboKo O4HOMEPHOW NoTeHUManbHou sMe. KBaHTOBaHWe aHeprum

85 CtpoeHue atoma no Pesepcopay. Moctynatel Bopa. Teopus Bopa atoma Bogopoga v BogopoaonogobHbIx
NOHOB

86 KBaHTOBbIE Yncna. [pocTpaHCcTBEHHOE KBaHTOBaHNe

87 MpuHuun MNaynu. MHorosnekTpoHHble atomsl. lNepruoguyecknin 3akoH MeHgeneesa

88  |3oHHas Teopusa TBepabix Ten. Metannbl, AuanekTpuku. NMonynposogHukK. MpoBOAMMOCTM P U N TUMOB

89 |YpoeeHb Pepmu. KoHTaKTHas pasHOCTb NoTeHUManos. TepMoarnekTpMYecTBo. p-n nepexoq

90 CnoHTaHHOE U BbIHYXAEHHOe nsnydeHune. Jlazepbl. Tpex n YeTbipexypoBHEBAs CxeMa na3epHoun reHepaumm

91 CTpoeHne atoMHOro sapa. SHeprusa CBA3U HYKNOHOB B sape. M3oTonbl

92  |OedbekT macchl. YaenbHasa aHeprisa CBA3W HYKMNOHOB B AApe. SaepHblie cubl

93 Mopgenu sigpa

94 PagnoaktneHocTb. 3aKkoH pagmMoakTMBHOMoO pacnaga. Buabel pagnoaktMBHOro pacnaga

95 ApepHble peakunn. LienHasa peakuns Ha MeAaneHHbIX HEeMTPOHax

96 AnepHbi peakTop

97 TepmosiaepHas peakums

08 BsanmopenictBne pagmoakTMBHOIO U3MNy4eHns ¢ BellectBoM. buonormyeckoe gencTeme paguoakTMBHOro
n3ny4yeHuns

99 Knaccudpmkaums anemeHTapHbix YacTtuy,. NoHaTMe 0 cTaHgapTHOW Moaenu

100 |[KBapkoBas mogernb sapa

5.2.2 TunoBble TecTOBbIe 3afaHuUA

He npeaycmotpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3afa4un, Keuchbl)

1. Teepaoe Teno BpallaeTcs BOKPYr HENOABMXHOM OCK MO 3akoHy ¢ = 6t-2t%, pag. HanTtn yrnosoe yckopeHune B
MOMEHT OCTaHOBKU Tena.

2. Teno maccou 2 kr nepemellaetcs cunon F Bgonb ocu x. KoopanHaTa Tena MeHseTcs Mo 3akoHy x=2t2+t +1,
M. Kakyto paboTy coBepumT cuna 3a 2 ¢?

3. 3a Bpemsa 1c amnnuTyda 3atyxarowmx konebaHnin MasaTHMKa yMeHblumnack B e pas. KakoB koadduumeHt
3aTyxaHusa ?

4. B HekoTOpOIi TemnepaTypHOW 061acTu SHTPONUS TEPMOAMHAMUYECKOA CUCTEMbI MEHSIETCA C TemMnepaTypon
no 3akoHy S=5T, [x/K. Kakoe konn4ectso TennoTtbl nony4aeT cucrema npu

obpatumom HarpeBaHun B aton obnactm ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTuyeckom none, obpa3oBaHHOM CUCTEMOW pacnpeferneHHbIX 3apsaoB, NoTeHuuan MeHseTcs no
3aKOHY @=4x2+322, B. Hantn HanpsXXeHHOCTb 3MEKTPUYECKOro Nosns B TOYKE C

KoopanHatamu x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NpoLeaLWwero YCKOpSoLWyo pasHocTb noteHumanos Ap=2,4 B.

7. CvnaToka B NpOBOAHUKE paBHOMEPHO Bo3pacTaeT oT 0 40 4A B TeveHue 4c. Onpegenntb 3apsd, NnpoLwewmnmn
npu 3TOM NO NPOBOAHMKY.

8. MarHunTHbIN NOTOK Yyepe3 corneHoug paBeH 125B6. MHAyKTMBHOCTbL 3Toro coneHoupga 5MH. Onpemenutb
KONMYEeCTBO BUTKOB CONEHOMAa, €Crin No HeMy NpoTeKaeT TOK cunomn SA.

9. Ilyy ceeTa, npoxoas yepes cron nbaa (n1 =1,31), nagaet Ha anmasHylo NNacTnHky (N2 =2,42), 4acTn4HO
oTpaxaeTcsi, YacTuyHo npenomnsetcs. Kakum gomkeH ObiTb yron nageHus,

YTODbI OTPaXKEHHbIN NyY BbIN MakcMMarnbHO NONApU3oBaH?

10. OnpepenuTb ANWHY BOMHbI, OTBEYaloLen MakCuMymy ncnyckaTernibHOM Cnoco6HOCTM abComnMoTHO YepHOro
Tena, ecnv ero aHepreTMyeckas CBETMMOCTb paBHa 3BT/cm2.

11. OnpenennTb MakcMMarbHYI0 CKOPOCTb (POTOSMNEKTPOHOB, BbIpbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NyYeHneM
C AnnHon BonHbl 200HM.

12. Kakomy yrny paccesHus otBevyaeT MakcumanbHOe KOMMNTOHOBCKOe CMeLLeHNe AnHbI BOMHbI?

13. Hantn gnuHy BonHbl e Bbponnsa Ansg aneKkTpoHOB, MPOLUEALINX YCKOPSIOLWY0 pas3HOCTb MOTEeHLManos
A@=100 B. HayanbHoI CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeyb.

14. AnuTenbHOCTb BO36YXAEHHOro cocTosiHus atoma Bogopoaa 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpegeneHnn aHepreTu4eckoro ypoBHs atoma?

5.3 MeToguyeckne matepmansl, onpeaensiolwme npoueaypbl OLleHMBaHUA 3HaHUW, YMEHUN, BnageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuyarolerocs kK npomeXxyTOMHOW aTTecTauum U nopsaokK NMKBUAaLMM akageMmnyeckon
3a[0/KEHHOCTHU

MpoBeaeHne NPOMEXYTOYHON aTTecTauMm pernaMmeHTUpoOBaHO FoKarnbHbIM HOpMaTMBHbIM aktoMm CII6ryYMTO
«[onoxeHve o NpoBeAEHNUN TEKYLLIEro KOHTPOISt YCNEBAEMOCTU U MPOMEXYTOYHON aTTecTaunm oby4aroLLmnmXcsi»




5.3.2 ®dopma npoBeaeHUss NPOMEXYTOYHOM aTTecTauun no AUCLUNMnHe

YcTHas +

lNnucbMeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOYHON aTTecTauum Nno AUCUUNIINHE

*B0O3MOXXHOCTb NOMb30BaTbCHA CNPaBOYHbIMU Tabnuuamm, KanbKynsaTopoMm;
*Bpems Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

NHasa

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE ANCLUUNITIUHbI
6.1 YuebHasa nutepaTtypa

ABTOp

I 3arnasue

MN3pgaTenbcTBO

["og n3paxHns I

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

TawnblikoBa- dunsnka. Yacte 2. OnTuka. http://www.iprbooksh
Bywkesuny, UN. U. KeaHTOBas dusuka. MuHck: Boiwanwas 2014 op.ru/35563.html
CtpoeHne wn usnyeckne LKkona
CBOWMCTBA BeLLecTBa
TawnblikoBa- dunsnka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, UN. U. MonekynspHass duanka wu M ‘B . op.ru/35562.html
TepMoauHamMuka. VIHCK: Bblllionuias 2014
WwKona
OneKkTpu4ecTBo "
MarHeTn3am
Mapwakos, A. H. KeaHTOBass dumanka panal CapaTos: BysoBckoe 2019 http://www.iprbooksh
WHXXEHEepoB obpasoBaHue op.ru/86463.html
Anblikosa, O. M. MonekynspHas dwusnka wu AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMUKN AcTpaxaHckui 0p.ru/99503.html
rocygapcTBeHHbIN
YHUBEPCUTET, 2019
MN3paTtenbckuin gom
«AcTpaxaHckuin
YHUBEPCUTET»
Omutpues, O. C.,|Pusuka. Kpatkum kypc TamboB: TamboBckui https://www.iprbooks
NcaeBa, 0. B., rocygapCTBEeHHbIN 2021 hop.ru/122988.html
Ocwunoga, n. A, TEXHUYECKNI
Xonogunuh, B. H. yHuBepcuteT, 96C ACB
KysbmuueBa, B. A.,[Kypc nekumin no obwen| Mocksa: Mockosckas http://www.iprbooksh
MoHomopes, O. A. dumsmke. Yactb |. MexaHuka rocynapcTBeHHas 2016 0p.ru/65845.html
W MonekynsipHas guaunka akagemusi BOOHOro
TpaHcnopTa
AbapaxmaHoBa, A. X. (®usuka. SnekTpnyecTso KasaHb: KasaHckui http://www.iprbooksh
HaLMOHanNbHbIN op.ru/95059.html
nccnenoBaTenbCkui 2018
TEXHONOMMYeCcKni
yHUBEpPCUTET
6.1.2 lononHMTenbHasa y4yebHasa nuTepartypa
AnekcaHgpoBa, H. B.,|MexaHvuka n monekynspHas Mocksa: MocKOBCKaS http://www.iprbooksh
WbatynnuH, P. VY. |dun3uka rocyuépCTBeHHaﬂ op.ru/47940.html
Danwartosa, Jl. B., 2014
akagemusi BOOHOro
Kysbmunyesa, B. A, TDAHCNODTA
CaBenbes, B. T. P P
Casenbesa M. 1O. dusmnka. OnNeKkTpuyecTso u http://publish.sutd.ru/
MarHeTuam. JlabopartopHbie crneo.: Cnerynta 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
Kabnykosa H.C. ®dunsunka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHWKM U MONEKynspHON Cne.: CnerynTtA 2019 tp_ext_inf_publish.ph
U3nKn p?id=2019125
PomaHoBa, B. B. ®unzuka. Mprumepbl pelieHns ] . https://www.iprbooks
3anau Munck: PecryBnukaHciuit hop.ru/125481.html
WUHCTUTYT 2021
npodeccnoHanbHoro
obpaszoBaHug (PUMO)
BansarmHa O. A. dusmka http://publish.sutd.ru/
crne.: cneryntn 2018 tp_ext_inf_publish.ph

p?id=2018208




PymbiHckaa  W. T, |Pusuka. JlTabopatopHbIii http://publish.sutd.ru/
MeaHoBa C. tO.,|npakTnkym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTencHasi paboTa Cne.: CnerynTtA 2017 p?id=2017470
BbesnocoBa B. B,
Bypkosa Jl. A.
MBaHoB K. I".,|OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IN. 3neKkTpomarHeTuama Cne.: CnerynTtA 2014 tp_ext_inf_publish.ph
p?id=2067
MepmuHos, A. B.,|O6waa dusmka. 3agaun c| CapaTtos: ByzoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnsaImMm obpasoBaHue op.ru/95156.html
Omutpuesa, H. T.,[O6was dusvka.[ Tomck: MspaTenbckuit https://www.iprbooks
Yankosckasa, O. H.,|[[eomeTpuyeckasa n BonHoBas Jom Tomckoro 2020 hop.ru/116814.html
BouyapHukoBa, E. H. [onTuka rocyfapcTBeHHOro
yHuBepcuTeTa
Wteirawes, A. A.,[3agauu no dusuke. HOBOCUBMDCK: http://www.iprbooksh
Mencaxoswny, 1O. T MexaHuka. MonekynsapHas pek:. op.ru/91200.html
dunsnka N TepMmoaMHamuka. Hoaocm6mpcxmwv 2017
OnekTpu4ecTBo rOCYAaPCTBEHHbIN
TEeXHUYECKNA yHMBepcuTeT
BetpoBa, B. T. ®unsunka. C60pHUK 3agay MuHCK: BbiLLoiias WKona 2015 gt;pnz\:‘v;vg;;prrﬁn:?ksh
BapcykoB, B. W.,|®usuka. MexaHuka TamboB: TamboBckun http://www.iprbooksh
Omutpues, O. C. rocyaapCTBEHHbIN 2015 op.ru/63918.html
TEeXHUYECKUI
yHusepcutet, 96C ACB

6.2 NMepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNIPABOYHbIX CUCTEM

1.EQvHbI nopTan MHTEepHET TecTupoBaHus B cepe obpasoBaHus [OnekTpoHHbI pecypc]. URL:hitp://iwww.i-
exam.ru/.

2.NHdopmauynoHHas cuctema «EanHoe okHO gocTtyna k obpasoBaTenbHbIM pecypcamy» [QNeKTpOoHHbIA pecypcl.
URL:http://window.edu.ru/.

3.Y4ebHo-0bpasoBaTenbHas dusnko-maTemaTmyeckas 6ubnuoreka [OneKTpoHHbLIN pecypc].
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4.dunsnyecknin NHpopmaumnoHHbIn nopTan. [3nekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bcsa pmauka. No3HaBaTenbHbIV nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuanbl  MIHpopmauunoHHo-obpasoBaTeneHONn cpedbl  3aodHouW  dopmbl  0b6yyennss  CMGIYMNTAO

[OnekTpoHHbIN pecypc].
URL:http://sutd.ru/studentam/extramural_student/.
7. OnekTpoHHo-6nbnmoteyHas cucrema IPRbooks. URL:http://iprbookshop.ru/.
8.OnekTpoHHast bubnunoteka y4ebHbix nsganun CrerynTh. URL:http://publish.sutd.ru/.

6.3 NepeyeHb NULEH3MOHHOIO 1 CBO6GOAHO pacnpocTpaHAeMoro NporpaMMHoOro obecneyeHus
Okonor, MNAOB — 3konor, KotenbHbie, ATI — Okonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHue maTtepuanbHO-TeXHUYECKOM B6a3bl, Heo6xoauMon Ans ocyllecTBNeHus obpasoBaTesribHOro
npouecca no gucumniunHe

AyanTtopus OcHaleHune

MynbTumeauinHoe obopyaoBaHue, cneymanuavpoBaHHas mebenb, gocka
JlekunoHHas Y A pyA Y P A
ayauTopus

CneuunanuavposaHHasa me6enb, Aocka
YuebHas ayautopus
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