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Cap®TH HUAY MUOU

IIporpamma BCTYNUTENBHOTO UCIIBITAHUS
dusmnKa B MHXXEHEPHBIX HayKax

BBenenue

[Ipeamer puzuku. OGusnuka — Haubosee pyHAAMEHTAIbHAS HayKa O MPUPO/IE.
CrpykTypa Kypca GU3HKH.

Matematuka u ¢usznka. OCHOBHBIC MaTeMaTHYECKHe MOHATHSA. JIuHEHHbIE u
KBaJpaTHbIE ypaBHEHMS, CHCTEMbl YpaBHEHMII W uX peuieHus. HepaBeHcTBa.
DnemMeHTapHbIe TPUTOHOMETPUYECKUE (YHKIIUMHA, TPUTOHOMETPHICCKUE YPABHCHHSI
n ux pemeHus. [loHsTHE O BEKTOPHBIX BeIWYMHAX. Pa3nokeHue BEKTOpa Ha

COCTaBJIAIOIIHNC. HpOGKHI/IH BCKTOpPa Ha OCb. CnoxeHue U BEIUNTAHUE BCKTOPOB.

1. MEXAHUKA

[Ipenmer mexanuku. MexaHudeckoe IBWKEHHME. KuHeMaTuka M JMHAMMKA.
OcHOBHBIE (pU3MYECKHE MOJIENU: MaTepHUallbHas TOYKa, a0COJIFOTHO TBEPAOE TEIIO,
CIUIOILIHAS Cpena.

1.1. KunemaTuka ABHKEHUSI MATEPUAJIbHOM TOYKH

OcHoBHbIC IOHATHS U onpeaeneHus. Cucrema orcyera. Paguyc BekTop. 3aKoH
nerokeHus. Tpaekropus. [IyTe n nepemenienne. CKopocTb. Y CKOpEHHE.

OTHOCUTENBHOCTD JIBM)KEHUS. 3aKOH CIIOKEHUS CKOPOCTEH (MOCTyIMaTesbHOe
JIBUKEHHE MOJIBH)KHOM CHUCTEMBI OTCUETA).

PaBHOMEpHOE ABHXKEHUE.

PaBHoyckopenHoe amxenue. [Ipumepsl. CBoOOgHOE ageHue Ten. JBrkeHue
Tena, OPOIIEHHOTO BEPTUKAIBLHO BBEPX, TOPU3OHTAIIBHO, MO/ YTJIOM K TOPU30HTY.

PaBHOMEpHOE JABMIKEHUE TOYKM IO OKPYKHOCTU. JIMHeWHas wu yryosas
ckopoctu. llepmon wm wyacrora BpalleHUMH. YCKOPEHHE NPU PABHOMEPHOM
JBW)KCHUU TOYKH IO OKPYKHOCTH. YCKOPEHHE NPU HEPABHOMEPHOM JBHKCHUU
TOYKH 110 OKPYKHOCTH.

CKOpOCTh M YCKOPEHHE NPU KPUBOJIMHEMHOM JBH)KEHHH. Pannyc KpUBHU3HBI

TPaCKTOPHH.
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OO0 OTHOCUTENBHOCTU JABWKEHUI MPU BpallaTEIbHOM JABUKEHUM TMOJABUKHOU
CUCTEMBI OTCYETA.
1.2. 3akonsl HbroToHa. CHJibl B Ipupojae
Nuepuumaneabie cuctemsl orcueTa. [lepBriil 3akoH HeroToHA.
NueptHOCTh 1 Macca Ten. Cuna. Bropoii 3akon HerotoHa.
Tperuit 3axkon HeroTona.
Cuna ynpyrocrtu. 3akoH ['yka.
3akoH BcemupHoro Tarorenus. I'paButainmonHas noctosiHHas. Cuna TsSHKECTH.
Yckopenue cBobogHoro najgenus. [lepBas kocMudeckast CKOPOCTb.
Bec Tena. Bec tena, qeuxkyuierocs ¢ yckopenuem. Hesecomocts. Bec Tena Ha
DKBATOPE U Ha IOJIKOCE IIAHETHI.
Cuna tpenus. Tpenue nokos u ckonbxeHus. Cuna CONpOTUBIICHUS CPEIBL.
[Ipumepsl pewienus 3agay. JIBU)KEHUME Teja 110 HAKIOHHOM IIOCKOCTH.
JIBrokeHue aBTOMOOWJISI Ha TMOBOpPOTax. 3anaud c Osiokamu. J[BuxkeHue moA

JercTBUEeM nepeMeHHbIX cull. OO0 UHTErPUPOBAHUN YPABHEHUN JTBUKCHUS.

1.3 PaBHOBecHe TBEpPABIX TeJ M KHIKOCTEH

YciioBue paBHOBECUSI MATEPUAIIBHOM TOUKHU.

MoMeHT cunbl. YClIOBUSL paBHOBecHs TBepAoro Ttena. LleHTp TskectH
TBEPJIOTO TENA.

HaBnenue. 3akon Ilackans. [laBineHre B )KUAKOCTU NPH JESHCTBUU HA HEE CHJIBI
Tsokectu. CooOmatomuecs cocybl. [IpuHumn qedcTBrs rupaBiInyecKoro npecca.

Atmocheproe nasnenue. OnwbiT Toppuuennmu. HopmambHoe armocdepHoe
JTaBJICHUE.

3akoH ApxuMena. Y ClIoBUE MIABAHUS TEJL.

1.4. 3aKoHBI COXPAHEHUS B MEXAHUKE

Nmnynse Tena u cucteMsl Tenl. Cuiia 1 umnydibe. [pumepsl. Y aap mapuka o

CTCHKY. PeakTuBHOE ABMKCHUE.
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3aKOH COXpaHEHUs] UMITYJIbCA.

I{enTp macc. Teopema o nBrkeHnu neHTpa macc. [Ipumepsl.

Pabora cuibl. MomHocTs. [Ipumepsl Ha BblunciaeHHe padOThL: paboTa CHJIbI
yIPYTrOCTH; pab0oTa CHIIbI TSXKECTH.

Oneprus. Knnernyeckas ¥ moTeHManbHas JHepruu. Mexannueckasi JHeprusl.

3aKkoH coxpaHeHHsI MexaHudeckoil sHepruu. [Ipumepsl. Konebanus rpysa Ha
NpYKUHE. YTIPYTUE COyTAPEHUS TEN.

Cunel TpeHUs M MexaHudecKkas 3Heprus. lIoHsATHE O BHYTpEHHEH 3>HEprumu.
3aKOH COXpaHEHUs IOJHOW DSHEPruu JUisl 3aMKHYTBIX cucteM. Heympyrue
COyZapeHHUs Tell.

1.5. Mexann4yeckue KoJ1e0aHusl

OCHOBHBIE MOHATUA U ONIPENIENIEHUs KOJeOaTeNbHbIX mporeccoB. CBOOOHbIE U
BbIHYX/IeHHble KoseOaHus. [lepmomuueckue konebanus. Ilepmon u yacrora
KOJIeOaHMUSI.

["apmonnueckue konebaHus. CKOpPOCTh M YCKOpPEHHE NpPU TapMOHHYECKHX
KOJICOaHUSX.

Konebanus rpysa Ha npyx’uHe.

MareMaTu4eCKU MasATHUK.

2. MOJIEKVYJISAIPHAS ®U3UKA. TEIIJIOBBIE SABJIEHUSA

2.1.  OcHOBBI  MOJIEKYJSIPHO-KMHETHYECKOW  TeOopuM. YpaBHeHHE
COCTOSIHUAL M 3aKOHBI M/1€aJIbHOI0 Ira3a

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUECKONM Teopur. Macca u
pa3mepsl MoJieKyl. Moub BenjectBa. Uucino ABoraipo.

NneanbHblil Ta3 B MOJEKYJIAPHO-KUHETUUECKON Teopruu. OCHOBHOE YpaBHECHHUE

MOHCKYHHpHO-KHHeTquCKOﬁ TCOPHUH UACAJIBHOI'O I'a3a.
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TemnepaTtypa U TeIOBOE paBHOBecHe. AOCONIOTHAs  TeMmIeparypa.
Temneparypa — mepa cpeqHeld KHMHETHYECKOW »Hepruu Mojekyi. [loctosHHas
boarmMmana.

[Tonsitue 00 ypaBHEHUU cocTosiHUA. YpaBHeHHe MenneneeBa-Knaneiipona —
YPaBHEHHE COCTOSIHUS HJICAIBHOTO Ta3a. YHHUBEpPCAJIbHAs Ta30Bas IMOCTOSHHAs.
3akoH /lanpTOoHA. YpaBHEHHE COCTOSIHUSI CMECH T'a30B.

["azoBbie 3akoHbl. M30xopuueckuii nmpouecc. 3akoH [lapns. M3o6apuueckuii
nporecc. 3akoH [eii-JIroccaka. WM3orepmuueckuid mnpouecc. 3akoH boiins-
Mapuotra. I'paduku nponeccoB Ha nuarpammax PV, PT u VT.

2.2. OCHOBBI TEPMOJAMHAMHUKH

BryTpeHnHss sHeprusa. BHyTpeHHss sHEprus naeaibHOro rasa.

Pabota B TepmoanHamuke. PaboTa rasa npu paciimpeHuu U CHKaTHH.

Temnooomen. KonuuectBo TemnoTsl. TenaoeMKoCTb.

[lepBblidi  3akoH  TepmMoauHAaMuKW.  lIpumeHeHne  mepBoro  3akoHa
TEPMOJMHAMMKY K U30-TIpOLIEcCaM UAEABbHOrO raza. AanadaTHuecKuil mpouecc.

OHeprus Tommaa. Terora cropanus Tormsa. [IprHIAI 1EHCTBHS TEIUIOBBIX
neurateneil. Koadpduumuent nonesnoro aeiicteus (KII) TeroBoro aBuraress.
NneanbHbli Te10BOM ABUraresib. O BTOPOM 3aKOHE TEPMOJIMHAMUKH.

2.3. U3MeHeHue arperaTHoOro COCTOSIHUSA BellecTBa

[1naBieHrE ¥ KpUCTAUIM3ALMSA. Y J€NbHAS TEIUIOTA IIIaBICHHUS.

[TapooOpazoBanue u koHaeHcamus. Vcnapenwe. Haceimennsii — map.
3aBUCMMOCTh JIaBJICHMSI HACBIIIEHHOTO TMapa oT TeMmrepaTypbl. Kunenue.
VYnenwpHas TemioTa mapooOpa3zoBanus. M3orepmudeckoe cxxkartue napa. [lonstue o
KPUTUYECKON TEMIIEpPATypE.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTH.

3. JJIEKTPUUYECTBO U MATHETHU3M

3.1. DyeKTpOoCcTATHKA
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OnexkTpuyecKud 3apsA] M DJIEKTPUYECKOE ToJie. 3aKOH COXPaHEHHUS
ANEKTPUUYECKOTO 3apsAna. HanpspkeHHOCTh — CHIIOBasi XapaKTEPUCTUKA TOJIS.

3akoHn Kynona. Ilome Toueunoro 3apspa. IlpuHnun cynepno3unuu
aNeKTpocTaTndeckux nogied. Ilpumepsl anekrpoctatnueckux noneil. [lone cdepol
U OECKOHEYHOW IJIOCKOCTH, PAaBHOMEPHO 3apsiKEHHBIX MO MoBepxHOCTH. [loine
niapa, paBHOMEPHO 3apsSKEHHOTO 10 00bEMY.

[ToTeHIManbHOCTh 3JEKTPOCTATHUECKOTO MOJIs1. PazHoCcTh moTeHIHanoB. CBA3b
Pa3HOCTH NOTEHIMAIOB C HAIIPSHKEHHOCTBIO I OJHOPOIHOTO noiisd. IloTeHnuan.
[ToTenman moxst ToyeyHoro 3apsiaa. [IpuHIUN Cyneprno3uuuu sl NOTEHLIUAJIOB.
CuioBbI€ IMHUU U SKBUIIOTEHIUAIIBHBIE TTIOBEPXHOCTH.

[IpOBOJHUKM M ITHUAJIEKTPUKH B BJIEKTPOCTATUYECKOM IoJie. B3aumonenicTre
TOYEYHBIX 3apsJI0B B JUAIEKTPUKE. J(M3eKTpuiecKas MPOHUIIAEMOCTb.

OnextpoemkocTs. KonneHcaropsl. IlapamiensHoe U MOCIIENOBAaTEIBHOE
COEJIMHEHHE KOHJIEHCATOPOB. DHEPrus 3apspDKEHHOro KoHaeHcartopa. O0bemHas
IUIOTHOCTB SHEPTUU IEKTPUUECKOTO MOJIS.

JIBrKeHUE 3apsUKEHHBIX YacTHUIl B DJIEKTPUYECKOM moje. J[BukeHue B
OJTHOPOJHOM ToJe. JIBuxkeHue B HEOJHOPOAHOM Tmoiie. IloTeHunanbHas sHeprus
3apsfa B DJIEKTPOCTATHYECKOM IIOJIE. OHEPrus B3aWUMOJIECHCTBUS CHUCTEMBI
TOYEUHBIX 3aps10B. [Ipumepsl.

3.2. DyeKTPpUYECKUH TOK

Dnextpudeckuid Tok. [1M10THOCTH TOKAa M cuja TOKA. Y CIIOBUSA, HEOOXOIUMBIE
JUTSL CyHIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.

3akoH Owma pns ywactka uenu. Conportunenue. IlocnenoBarenbHOoe U
napajyieIbHOE COEIWHEHHE NPOBOJHUKOB. HennHelHbIE 3I€MEHTBI B LEISX
MOCTOSIHHOTO TOKA.

PaGota ® MOIIHOCTH JJIGKTPUUECKOTO TOKAa. TemioBoe  JIEUCTBUE

AIEKTPUYECKOTO TOKa. 3aKoH J[xoynsa-Jlenna.
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CropoHHUE CUJIBI. DIEKTPOABMKYIIAsl CUJIa UCTOYHUKA ToKa. 3aKoH Oma nist
MIOJIHOM IIENH.

[TpaBwmia Kupxroda. [Ipumepsr.

[IepexomHbie MPOLIECCH B LEMSAX MOCTOSHHOTO ToKa. [Ipomecchr 3apsaku u
pa3psaku KoHaeHcartopa. [Ipumepsr.

DNEKTPUYECKUM TOK B Pa3JIMYHBIX CpeAax. DJIEKTPUUECKUU TOK B BaKyyMe.
TepmoanexkTpoHHass 3MuccUsl. JIByXdiekTpojaHas Jiamra (BaKyyMHBIA JTHOJ).
[TonynpoBogHuku. I1omynpoBOAHUKOBBIN AWOA. DnekTpoin3. 3akoHbl Dapazes
JUTSL DIIEKTPOJIN3A.

3.3. MaruuTHoOe moJjie. JJIeKTPOMATHUTHAS HHAYKIMS

MarnutHoe noisie. MTHIyKIMsT MarHUTHOTO TMOJII — CUJIOBas XapaKTEPUCTHUKA
OJISL.

JlelicTBUE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM W JBHOXKYIIUKCS 3apsl.
Cuna Ammnepa. Cuna JlopeHua. JIBWkeHME 3apsKEHHBIX YacTHIl B MarHUTHOM
nose. [Ipumepsr.

MarauTtHoe mojie OECKOHEUYHOTO MPSMOJUHEHHOTO MPOBOJAHHKA C TOKOM.
3akon buo m CaBapa. JIluHMM HMHAYKIMM MarHuTHOTO MoJid. B3anmoperncrBue
TOKOB. EniHMIIa U3MepeHus cuiibl Toka B cucteme CH.

SlBneHne  BIEKTPOMArHUTHOM  WHIYKIIUU. 3akon  ®apages s
ANEKTPOMAarHuTHOM WHAYKIMU. [IpaBuno Jlenuna. MakcBennoBCKas TpPaKTOBKA
SABJICHHS DJIEKTPOMArHuTHOW HHAYKUIMU. [IpumMepsl.

Camounaykius. MHIYKTUBHOCTh. DHEPrusi MarHUTHOTO TOJIA KATYIIKH C
ToKOM. OObeMHas TUIOTHOCTH PHEPTUU MAaTrHUTHOTO TTOJISI.

Kary1iiika "HIyKTUBHOCTH B LIETISIX IOCTOSIHHOTO TOKA.

3.4. DiekTpoMarHuTHbIe Koye0aHus. IlepeMeHHBIH 3IeKTPUYECKUI TOK

OCHOBHBIC TOHATUS U OTIPEICTICHUS KOJIeOaTEeIbHBIX MPOIIECCOB (TOBTOPEHHUE).

Konebarenbubiii  koHTYp. CBOOOJHBIC He3aTyxarolue KojeOaHus B

K0JIeOaTeIbHOM KOHTYpE.
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[lepemennslit nekTpudyeckuil Tok. [lomydenue nepemenHoro Toka. Pesucrop B
LI [IEPEMEHHOr0 TOKa. TeroBoe IelCTBUE NIEPEMEHHOI0 TOKa. JleicTByromiee
3HAYCHHUE HAIIPSOKEHUS U CUIIbI TOKA. J[MOJ B [IENU IEPEMEHHOTO TOKA.
Konznencatop M Karylmlka HWHAYKTMBHOCTH B LENH IEPEMEHHOTO TOKa.
Pe3oHaHC B ey NepeMEHHOI0 TOKA.

[IpeoOpazoBanue nepemeHHoro Toka. Tpanchopmarop.

4. OIITUKA

4.1. 'eoMmeTpruyecKasi ONTHKA

3aKOHBI T€OMETPUUYECKON ONTUKH. 3aKOH MPSMOJIMHENHOTO paclpOCTPaHEHUS
CBETAa. 3aKOH HE3aBUCUMOCTH CBETOBBIX JIydel. 3aKOHBI OTpPaXEHUS W
npesioMJIeHUs] cBeTa. SIBieHue moiHoro ortpaxeHus. [lmockue u cdepuueckue
3epkana. [loctpoenue n3obpaxkenuii B 3epkanax. [Ipumepsl.

[Ipenomnenue cBeta Ha IUIOCKOM M CPEpUUECKOW  IMOBEPXHOCTSX.
[ImockonapannenpHas mactTuHka. [lpusma.

JIunzel. CoOuparonue M pacceuBaromive JMH3bl. POKYyCHOE pacCcTOsHUE U
ontuueckas cuia JauH3bl. [locTpoeHue nzobpaxkenuii B nuH3ax. @opmyna TOHKOM
auH3bl. OnTtudeckue npubopbl. [Ipoexknnonusiii anmapar. doroanmapar. OYku.
Jlyna.

4.2. Dj1eMeHTHI BOJTHOBOM ONITUKH

OCHOBHBIE TMOHATHA W ONPEIEIEHUS BOJHOBBIX IPOLECCOB. BoJHEL
[lormepeunpie ®  mpomosibHble  BodHBL.  CkopocTth  BonHbl.  IInockas
MOHOXpoMaThueckas BosHa. J[imHa BoaHBL. CBSA3b CKOPOCTH PACHPOCTPAHEHMS C
JIUJIMHOU BOJIHBI M 4YaCTOTOM.

Otpaxenne u npenomiieHre BOJIH. [IpuHnun ['roireHca. OTpakeHue BOJH.
3akoHbl oTpaxkeHus. [Ipenomiienrie BoIH. 3aKOHBI MPETOMIICHUSI.

Uurepbepeniuss u  nudpakuus BosH. lIpuHmun  cynepno3uuuu  H

uHtepdepenus BoaH. [Tpunnun [oiirenca u audpakius BOJIH.
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CBer kak snekTpoMarHuTHas BosiHa. CkopocTh cBera. MHTepdepenuus u
nudpakuus ceeta. Judpakiunonnas pemerka. [Ipumepsr.

4.3. JjieMeHTbI KBAHTOBOM ONITUKH

KopnyckynsipHO-BOJIHOBOM Ayanu3M. ['Mmore3a cBETOBBIX KBAHTOB. DOTOHBI.
OHeprus u umnyisc portoHa. /laBnenue cpera.

dorordpdexr. 3akoHsl GoToddhdekrra (3akoHBl CTONETOBa). YpaBHEHHE

OitHmreitHa 11t potoaddexra. KpacHas rpanuiia potoddpdexra.

5. ®u3uKa B MHKEHEPHBIX HAyKAaX

5.1. ATomHas pu3zuka

Crpoenue atoma. OnbiTel Pe3epdopra.

[loctymarer bopa. Mopens aroma Bomopoma mno bopy. Wsnydenune u
norjiouieHre GpotoHoB aromamu. [Ipumepsr.

5.2. ®u3ukKa aTOMHOrO /Apa

PanuoakTrBHBIE NpeBpallleHus. 3aKOH paJAUOaKTUBHOrO pacnana. llepuon
noJypacnaja.

Crpoenne artomHoro sapa. HM3zoromel. SnepHble cuibl. DHEPrusi CBs3U
aTOMHBIX sIJIEP.

SAnepHble U TepMOsiAEpHbIE peakiuu. BwiaeneHue 3HEpruu Npu JAEJIECHUU U

CHUHTE3€ aTOMHBIX sifep. [Ipumepsr.



