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1 Hdeab u 321244 AMCUUIIIMHBI (M00Y1)

Hean aucuunauusl (Modyns):

Jucnumnmna «Pu3uka» npeaHazHaueHa s O3HAKOMIICHUS CTYAEHTOB: C COBPEMEHHOM
(bu3MUecKoil KapTUHOW MHUpa; NPUOOPETEHUS HABBIKOB JKCIIEPUMEHTAIBLHOTO HWCCIICTOBAHMS
(bu3nyecKux SBJICHUM M TMPOLECCOB; C HAYYHBIMU MeToJaMu Mo3HaHus. Dusmka sBIsSETCS
CBSI3YIOIUM 3BEHOM JJII MHOTHX HWH)KEHEPHBIX JUCIUIUINH, oOecrednBaeT 0aszy s HU3y4YCHHS
o0uienpodecCHOHANbHBIX U CHEIHATbHBIX AUCHUILIMH Npu o0yudeHun. Boopykaer OakanaBpoB
HEOOXOMUMBIMH 3HAHUSMHU JJIs PEHICHUS HAyYHO-TEXHUYECKMX 3a7]ad B TEOPETUYECKUX U
MPUKJIAHBIX acleKTaxX Mpo(ecCuOHATBLHOMN NesSTEIIbHOCTH.

B pesynbrare ocBOCHUWS JUCIMIUIMHBI CTYJCHT JODKCH M3YYUTh (PU3UYECKHUE SIBICHUS U
3aKOHBI, TPAHUIBl HMX MPUMEHUMOCTH, NPUMEHEHHE 3aKOHOB B BAXKHEHIIUX MPAKTHUYECKUX
MIPUJIOKECHUSX; TIO3HAKOMUTBCS. ¢ OCHOBHBIMH (DM3MYECKUMHU BEIIMYUHAMHU, 3HATH MX OIpPEICICHHE,
CMBICH, CTIOCOOBI M €MHUIIBI UX MU3MEPEHUS; MPEACTABIATh cebe (pyHIaMeHTalIbHbIE GU3NYECKUE
ONBITBI MU WX POJb B PA3BUTUM HAyKH; 3HATh HA3HAUCHUE W TPHHIHUI JCHCTBUS Ba)KHEUIINX
¢usnueckux npubopoB. CTyIeHT MAOKEH MPHOOPECTH HaBBIKM pPadOThl ¢ mpubopamu u
obopymoBaHueM B (QU3NYECCKONW J1a00OpaTOpWU; HABBIKM HCIIOJB30BAHUS PA3JIMYHBIX METOIHK
bu3nyecKux H3MEpPeHUH U OO0pabOTKM HSKCIEPUMEHTANBHBIX JaHHBIX; HAaBBIKU IPOBEICHUS
(U3HYECKOTO M MATEMAaTHIECKOTO MOICITUPOBAHUS.

bakanaBp, He3aBHCUMO OT MPOQMIs MOATOTOBKH, OJDKEH MOHMUMATh U HCIIOJNB30BAaTh B
CBOCH MPAKTUYECKOUN JEATECIHLHOCTH 0a30BbIC KOHIICMIIIMM W METOJIbI, PA3BUTHIE B COBPEMECHHOM
€CTECTBO3HAHUU. DTHU KOHIICTILIUY OCHOBA JUCUHUIUIMH €CTE€CTBEHHOHAYYHOT'O U OOIIEUHKEHEPHOTO
IIUKJIOB, TUCITUTUIMH CIICIIHATTU3AIIHH.

3apaum IMCUMILTHHBI (M00Y1):
3ajayamMM JUCUUIUIMHBL (U3MKa SBJISETCS (GOPMUPOBAHME 3HAHWN, YMEHMH M HaBBIKOB
JeSTeIbHOCTH, KOTOPBIE XapaKTepU3YIOT ATalbl (POPMUPOBAHUS KOMIIETEHIMH M 00ecrednBaroT
JOCTHXKEHHE MIaHupyembix pe3ynbratoB OIIOIL.
3nanus:
® OCHOBHBIX (PM3MUECKUX SBJICHUA U OCHOBHBIX 3aKOHOB (DM3MKH; TPAHUL] UX TPUMEHUMOCTH,
MIPUMEHEHHE 3aKOHOB B BXKHEUIIIUX MMPAKTUYECKUX MPUIIOKEHUSX;
® OCHOBHBIX (DM3MUYECKHUX BEIUYMH U (PU3MUECKHX KOHCTAaHT, UX ONpEIENICHUH, CMBbICIA,
CIOCO0O0B U €IMHULL UX U3MEPEHMUS;
¢ (yHIamMeHTaIbHBIX GU3NYECKUX OMBITOB M UX POJIM B Pa3BUTUU HAYKH;
e Ha3HAu€HUs U MPUHIUIOB JEHCTBUS BaXKHEUIIUX (PU3NUECKUX TPUOOPOB.

Ymenusa:

e OOBSACHATH HAOJIOJAEMbIC MPUPOJHBIE W TEXHOTECHHBIE SBICHUS M d(PQPEKTHl C MO3HUIHI
(byHIaMEeHTaNbHBIX (U3NUECKUX B3aUMOJICHCTBHIA;

® yKa3bIBaTh, KaKue (pr3MUeCcKHe 3aKOHBI ONMUCHIBAIOT HaOII01aeMoe siBIeHue Uil 39 (eKT;

e paboraTh ¢ NpubOpaMu U 060PYAOBAaHHEM COBPEMEHHON (hr3ndecKoit 1abopaTopuu;

® UCMOJNb30BaTh  pa3JIMYHble  METOMMKHM  (pu3MyYecKMX HU3MepeHud U 00paboTKu
HKCHEPUMEHTAIbHBIX JAHHBIX;

® UCMOJb30BaTh METOMBI a/IeKBATHOTO (PU3MUYECKOT0 U MAaTEeMaTHUYECKOTO MOJECTUPOBaHMS, a
TaKkXKe TPUMEHITh METOIbI (PH3MKO-MATEMAaTHYECKOTO aHaM3a K PENICHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHbIX U TEXHUYECKHX MPOOIIEeM.

Hasviku u oneim oessmenvnocmu.

® JHCIIOJB30BaTb OCHOBHBIC 06H.I€(1)I/ISI/I‘I€CKI/IG 3aKOHbI W TIMPUHOUIIBI B Ba)KHEHIITNX
MPAKTUYCCKUX MMPHUITOKCHUAX

® [IPUMCHATH OCHOBHBIC MCTObI (bI/ISI/IKO-MaTeMaTI/I‘IeCKOFO aHajM3a s pCHICHUA
CCTCCTBCHHOHAYUYHBIX 3a1a4,



® TPaBWIBHOM OKCIUTyaTallud OCHOBHBIX TNPHOOPOB M OOOPYAOBaHHUS COBPEMEHHOMN
¢buznveckoii maboparopuu;

e 00pa0OTKM M MHTEPIIPETALUHU PE3YIBTATOB SKCIICPUMEHTA;
UCIIOJIb30BaHUS METOJIOB (PU3UUECKOrO MOJICIIUPOBAHHUS B IPOU3BOICTBCHHOMN ITPAKTHKE.

2. MecTo TUCHMILIHHBI (MOYJISA) B CTPYKTYpe 00pa30BaTe/JIbHOH NMPOrpaMMbl

JucnuruHa sBIseTCs 0053aTeNIbHON I U3ydeHus, OTHOCHTCs K 06a3oBoit yactu OITOIL..
dusnka ABIsSETCA 0a30BOM JUCIMIUIMHON JJI BCEX MOCICAYIONUX TUCIUIIINH, 00€CTIeUnBarOIINX
WH)KEHEPHYIO TIOJFOTOBKY OakajlaBpa: TEXHOJOTHUS KOHCTPYKIIMOHHBIX MaTepHayioB, (HU3uKa
AJICKTPOHHBIX TPHUOOPOB, MEXaHUKA, SJIEKTPOOOOPYIOBAaHUE OTPACIH, CONPOTHUBIICHUE MAaTEPUAJIOB,
OCHOBBI ~ aBTOMATHM3alldd  TEXHOJIOTMYECKHUX  TPOLECCOB, JIeTald MallduH W OCHOBBI
KOHCTPYUPOBAHHUS, H JIp.

3. ®opMmupyeMble KOMIETEHIHMH U HHIMKATOPbI UX JOCTUKEHHS N0 TUCIUINIHHE

(mooynio)

Koawbi Conep:xxanue KoMNeTeHUH i Kon n HaumeHoBaHue HHAUKATOPA
KOMIIeTEeHIIUHN AOCTHKECHUSI KOMIIETCHIIM U
OIIK -3 Crnocoben npuMensats | OIIK-3.1.  JlemoHcTpupyer  3HaHHS

COOTBETCTBYIOLIUI (hU3UKO- | OCHOBHBIX HOHATUH u
MaTeMaTHYeCKHUil ammapar, MeTObl | GyHIaMEHTANbHBIX 3aKOHOB (DU3HKH,
aHaimn3a " MOJICJIMPOBAHUS, | IPUMEHSIET METOJbI TEOPETUUYECKOTO U
TEOPETUYECKOTO U | DKCIEPUMEHTAIBHOTO  MCCIIEIOBAHUS

AKCIIEPUMEHTAJIBLHOTO  UCCIENOBaHMs | GU3UYECKUX SBJICHHM, MpOLECCOB U
OpU  pelieHHH MpodecCHOHATBHBIX | 0OBEKTOB

3a1a4y OIIK-3.2. MPUMEHSIET METO/IbI
TEOPETUUECKOTO "
SKCIIEPUMEHTAJIBHOTO  HCCIIEIOBaHUS
00BEKTOB, IIPOLIECCOB, SBJICHUH,
MIPOBOJUT HKCIIEPUMEHTHI u
AQHAJIN3UPYET UX PE3YJIbTATHI

OIIK-3.3. Ucnonp3yer (busmko-
MaTeMaTHYECKUI anmnapar JUISL
pa3paboTKU MPOCTHIX MaTeMaTHYECKUX
MOJCJIEW  SBJICHUH, IIPOLECCOB U
00BEKTOB.




4. CTpyKTYypa U coJepkaHue JUCUMIIIMHBI (MOTYJISA)

4.1. CTpyKTypa IMCHUILIHHBI (MOAYJIsST)

OO0mas TpyJOEMKOCTh AUCHUIUIMHBI (Moayssi) coctaBisier 10 3adetHbix emuuuil (360
4acoB).

Ounast popma 0OydeHus:

B paots! TpyaoeMKoCTh, akaji. 4acoB
1 cem. 2 ceM. BCEr0
O01masi Tpy10eMKOCTh 180 180 360
KonTakTHas padora: 54 60 114
Jlexmn (Jlek) 16 18 32
Jlaboparopusie paboTs (JIab) 16 18 48
[Tpaktuueckue 3ausrtus (I1P) 16 18 48
KonTakTHas paboTa B mepuoa T€OPETUIECKOr0 00yUeHUS
(KontTO) (Ilposedenue mexywux Koncyibmayuti u 5 5 10
UHOUBUOYATILHAS paboOma cO CMyOeHmami)
Konrt I[TA 1 1 10
HpOlV{'e)KYTO‘IHa}I aTTecranus (3a4eT, SK3aMeH, 3a4eT ¢ 26 26 57
OIICHKOM)
CamocrosiTesibHast padora: 28 166 194
- gvinoinenue Kypcosoeo npoekma (Kll), kypcoesoii pabomoi
(KP);
- 8bINOJIHEHUE UHOUBUOYAIbHO20 MBOPYECKO20 3A0AHUS 20 20
(UT3),
- 8bInoOIHeHUe pacyemuo-epaghuieckoeo 3adanus (PI73);
- nanucanue pegpepama (P); 20 20
- HanucaHue 3cce (I);
- camocmosmenvHoe usyyeHue pazoenos (nepevuciums); 26 26
- camono02omosKka (npopabomxa u nosmopenue
JIeKYUOHHO20 MAMepuana u Mamepuana y4eOHuKos u yueoHvlx
nocoouii); 20 20
- N0020MOBKa K 1aOOPAMOPHLIM 3AHAMUAM, 10 20 30
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM, 40 40
- 10020MOBKA K KOJLLOKSUYMAM;
- N0020MOBKA K NPOMENCYMOUHOU ammecmayuy u m.n.) 18 20 38

3aouHas popma oOydeHHUS:

Bt paots! Tpy10eMKOCTb, aKaJl. YacoB
1 cem. 2 cem. BCETO
O0mas TPy10eMKOCTh 180 180 360
KonrakTHas padora: 13 13 26
Jlexiuu (JIek) 2 2 4
JlaGopatopubie pabotsl (JI1ab) 4 4 8
[TpakTnueckue 3austus (I1P) 4 4 8
KonraktHas paboTa B meproJi TEOPETUIECKOro 00ydeHUs
(KontTO) (Tlposedenue mexywux koncyrbmayuti u
UHOUBUOYATILHASL paOOMA CO CMYO)eHmamu)
Kont ITA 3 3 6
[TpomexyTouHas arTecTanus (3a4eT, YK3aMeH, 3a4eT ¢ 6 6 12
OIICHKOM)
CamocrosiTenbHas padoTa: 89 233 194




TpynoeMKOCTb, aKaj. 4acoB

Bux paborsr
AP 1 cem. 2 ceM. BCETO

- guinonnenue Kypcosozo npoexma (KI1), kypcoeoti pabomoi
(KP);

- 8bINOJIHEHUE UHOUBUOYATILHO2O MBOPUECKO20 3A0AHUS
(UT3),

- 8bINONIHeHUe pacuemHuo-epagpuueckozo 3adanusi (PI73);

- HanucaHnue pepepama (P);

- HanucaHue 3cce (J);

- camocmosmenvHoe u3yyeHue pazoenos (nepevuciums); 61 200 261

- CAMON0020mo8Ka (npopabomka u nO8MopeHue
JIeKYUOHHO20 MAmepuana u Mmamepuana y4eOHUKos u y4eoHvlx
nocobuti); 10 10

- 10020MOBKA K 1a00PAMOPHLIM 3AHAMUAM, 10 10 20

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- N0020MOBKA K KOJLLOKSUYMAM;

- N0020MOBKA K NPOMENCYMOUHOU ammecmayuy u m.n.) 18 13 31

4.2. PacnpenesieHue BUIOB PadoTbl U MX TPYA0EMKOCTH IO pas3jaesaM IUCHUIIAHbBI
(MoayJis)

Ounas popma oOydecHHS:

Buabi yueOHoii padoTthl (B
yacax)
KOHTaKTHast g ®opMBbI TEKYLIEr0
Ne | Pazpen nucuunanHbl/ o 2 % 2 «~ | KOHTPOJS yCIeBaeMoCTH,
D = o
n/n TeMBbI % = § z = = = S NPOMEKYTOYHOM
= S| FE| 88| €% aTTecTAlNu
% & = ® < =R o =
@] ) HE I a = S =
= | §8 &8 =2
S <
= xR &)
= =
1. | ®usnyeckre OCHOBBI 1 6 6 6 4 Omnpoc, TecTupoBaHue,
MEXaHUKH 3aluTa JJabopaTOPHBIX
2. | MonekynspHas (puszmka 1 6 6 6 6 paboT U MHIUBUAYATBHBIX
Y TEPMOJIMHAMHUKA 3aJIaHNi; YK3aMeH.
3. | DnexTpu4ecTBo U Omnpoc, TecTupoBaHue,
MarHeTusm 1 4 4 4 4 3aIuTa JJabopaTOPHBIX
paboT U MHIUBUAYATBHBIX
3aJIaHMi; DK3aMeH.
4. | KosebaHus 1 BOJHBI 2 6 6 6 6 0
poC, TECTUPOBAHHE
5. | Onmuxa 2| 8 [ 8 | 8 | 4 pog, TeeHip '
5 K 3aIuTa JJabopaTOPHBIX
: cDBaHTOBaﬂ pr3pKa. 5 4 4 4 4 paboT U MHIUBUAYAIBHBIX
13MKa aToMa n 3aJIaHNI; YK3aMeH.
aTOMHOTO sijipa




3ao4yHas hopma 00ydeHHUS:

Buabl yueOHoii padoTtsl (B
yacax)
KOHTaKTHast s @®opMBbI TEKYLIEr0
Ne | Pa3pen nucuMnInHbl/ o 2 % % « | KOHTPOJIsSI yCeBaeMOCTH,
n/n TeMbl § = § z = z = é NMPOMEKYTOYHOM
= =S| 5 & SEl S aTTecTaluu
s z | Eg §8 g=
(@] ) I a= S =
= | £8 &8 =2
= <
(=7 < &)
= =
1. | ®usnyeckre OCHOBBI 1 1 ) ) 30 Omnpoc, TecTupoBaHue,
MEXaHHUKHU 3aIuTa 1ab0paTOPHBIX
2. | MonekynspHas pusuka 1 1 1 1 30 paboT U UHIMBHUAYATIBHBIX
Y TepMOJMHAMUKA 3a/laHui; IK3aMEH.
3. | DnexkTpu4ecTBo U Omnpoc, TecTupoBaHue,
MarHeTu3m 1 0 1 ) g | 3AmMTa 1a00paTOPHBIX
paboT ¥ HHIUBUTY ATbHBIX
3a/laHui; IK3aMEH.
4. | KonebaHus v BOJIHBI 2 | 1 1 100 0
pOC, TECTUPOBAHHE
5. | Onruxa 2 |1 [ 100 | "PocTETHP '
G m 3aIuTa 1a00opaTOPHBIX
: cDBaHTOBaH busuka. 5 0 5 { 13 paboT ¥ MHIUBUTY ATbHBIX
u3nka aToMa 1 3a/laHui; IK3aMeEH.
aTOMHOTO sijipa

4.3 ConepxxaHue pa3/iesioB JUCHUNIHHBI

Coaepsxanue pasgea
AUCHMITHHBI

Ilepeuensb y4eOHBIX 3JIEMEHTOB
Cmyodenm oonycen:

duzunue

CKHe 0CHOBBI MexaHuKH (1 cemecTp)

KunemaTnka matepuajbHOM
TOYKHU

CtpyKTypa 1 OCHOBHBIE
NOHATHS MexaHUKu. Onrcanue
JBUKEHUS MaTepUaJIbHON
To4KU. CKOPOCTh MaTEPUAIBHON
TOYKHU. Y CKOpEHHUE
MaTepUaIbHOU TOUKHU.
Kunemaruka BpamareiabHOro
JBUJKEHHUS: YTJIOBOE
[IEpEMEILICHUE, YIIIOBas
CKOPOCTB H YIJIOBOE YCKOPEHHUE.
CBs13b TMHEWHBIX U YTJIOBBIX
BEJIMYHH.

3Hamb: TIEPEMEIIEHNE, IPOUICHHBIN IIyTh, BEKTOP JTUHEHHON
CKOPOCTH, YCKOPEHHUE, TAHTCHIIMAJIBHOE U HOPMAaJIbHOE
YCKOPEHUs, BEKTOP YTIIOBOM CKOPOCTH, BEKTOP YIJIOBOTO
YCKOPEHUS, CBS3b TUHEHHBIX U YTIOBBIX BEIUUYHH, CBA3b
MEXy pa3JIMYHbIMU KHHEMATUYECKUMHU BEJTMUYNHAMU
yMmemp: TPUMEHSTH 3aKOHbI KHHEMATHKU B YCIOBUSX
KOHKPETHOM 3371a4M; UCIIOIb30BaTh (pruzndeckue (opMyJibl
JUTsL aHan3a QyHKIMOHATIbHBIX 3aBUCUMOCTEN MEXTY
pasNUYHBIMU (PU3NYECKMMHU BEIMYMHAMU; HCIIOJIb30BaTh
¢buznyeckue GopMyIibl 111 BBIYUCIICHUS 3aJaHHBIX BEJINYMH;
OIPEEIIATh HAIIPABJIEHUS! BEKTOPHBIX BEIWYNH;
aHAIM3UPOBATh UH(POPMAIIUIO, IPECTABICHHYIO B BUIE
rpaduka, pUCyHKa, JIeJ1aTh BBIBOJ O XapaKTepe U3MEHEHUS
MCKOMOMW BEJIMYMHBI; HCIIOJIb30BaTh MATEMAaTHYECKHM anmapar
(BBIYMCIIEHUE IPOM3BOAHBIX, HHTETPAJIOB, ONIEPALIMH C
BEKTOpaMH) JUIsI penieHust GU3NIECKUX 3a/1a4

JluHaMHuKa MaTepHAJIbHOI
TOYKH H CHCTEMbI

3HAamb.: 3aKOHbI HLIOTOHa, Cuiia, Macca, UMITYJIbC,
HHCPHOUAJIBbHBIC 1 HCHHCPIHUAJIBHBIC CUCTEMBI OTCUCTA, CHUJIBI B




MaTepHAJbHBIX TOYEK
[TepBbsIii 3akoH HproTOHA.
NuepumnanbHble CUCTEMBI
otyeta. [IpuHuun
OTHOCUTENIbHOCTH [ anunes.
Macca. Cuna. Bropoii 3akoH
Herorona. Tperuit 3akoH
Hprotona. Cuisl B mpupo/ie.
Cucrema maTepuabHbIX TOUEK.
Nmnynbce. 3aKoH cOXpaHeHUs
UMITyJIbCa. JIB>KEHME Tell
MIEPEMEHHOMN MacCChL

MEXAHUKE (TAKECTU, TPEHHUS, YIIPYTOCTH), 32aKOH BCEMUPHOTO
TATOTEHHUS, ABUKEHHE 10 OKpykHOCTH; I 3akon HeroToHa
JUISL CHCTEMBI MAaTEPUAJIbHBIX TOYEK, LIEHTP MacC CUCTEMBI
MaTepHaIbHBIX TOUYEK, 3aKOH JBMKEHHS LIEHTPa Macc
yMmemp: IPUMEHSTh 3aKOHBI IMHAMUKH B YCIIOBUSAX
KOHKPETHOM 3a71auyl, ONPEEeNsTh HAallpaBIEeHUs BEKTOPHBIX
BEJIMYMH; aHAIN3UPOBATh MH(OPMAIIHIO, TPEICTABICHHYIO B
BUjie rpaduka; UCI0JIb30BaTh MaTEMATUYECKUI ammapar
(zeficTBUS C MPOU3BOAHBIMU, UHTEIPUPOBAHUE) JIJISl PELLIEHUS
(bu3nyeckux 3a/1a4; IPUMEHITh 3aKOHbI MEXaHUKH B
YCIIOBUSIX KOHKPETHOM 3a/1aui; HAXOAUTh
PaBHOAEHUCTBYIOLLYIO CUIT; ONPEAEIATh LEHTP MACC CUCTEMBI;
BBIUUCIISITh UMITYJIbC CUJIBI

JAnHaMuka BpamarTejabHOT0
ABHKEHUS

3Hamb: MOMCHT MHCpUWU, MOMCHT UMITYJIbCA, MOMCHT CHUJIbI;
OCHOBHOHM 3aKOH JUHAMHWKU BpallaTCIIbHOTO IBWIKCHUS,

BpalaTCJIbHOC JABHOXKCHUC TBEPAOTO TC1a BOKpYT
HGHOI[BI/I)KHOI;'I OCH; MOMCHTBI HMHCPUOHH HCKOTOPLIX TEJI
BpalllCHus, MOMCHT HHCpUOUH TCIIa OTHOCHUTCIIBHO

pou3BOJILHOM ocH (Teopemy [lITelinepa)

yMemp: TPUMEHSTH 3aKOHBI IMHAMUKH BpaIlaTeIbHOTO
JABWIKCHUSA B YCIIOBUAX KOHerTHOﬁ 3aadyu; UCII0JIb30BaTh
buznueckue hopMyIibl 1715 aHaTU3a (PYHKIMOHATBHBIX
3aBHCUMOCTEHN MEXIY pa3IMUHbIMU (PU3HUECKUMHU
BEJIMYMHAMU; UCTIONIB30BaTh uznyeckue GopMyIibl s
BBIYUCJICHUSA 3aJaHHBIX BEJIMUYWH; OIPCACIIATE HAIIPABJICHUA
BEKTOPHBIX BEJTMYHMH; aHATHU3UPOBATh HH(OPMAIIHUIO,
MNpEaACTaBJICHHYIO B BUAC Fpa(i)I/IKa, PUCYHKA, ACJIaTh BEIBOJ O
XapakTepe U3MEHEHUSI HICKOMOW BEJIMYMHBI; UCIIOIb30BATh
MaTeMaTUYeCKUi annapar (BbIYUCIEHNE IPOU3BOAHBIX,
MHTETPaJIOB, ONEPAlMH ¢ BEKTOPAMHU) JIIs peIlIeHHs
buznyecKux 3a1a4y

Padora u sHeprus
Mexanunyeckas padora.
Momnocts. Kunetnueckas u
MOTEHIMATbHAs SHEePTUs. 3aKOH
COXPaHEHHUS MEXaHUUYECKOI
sHeprui. ['paduyeckoe
MPE/ICTaBICHUE YHEPTHH.
CoynapeHnue Tel.

3aKOHBI COXpaHEHUS B
MEXaHUKE

3Hams: PaboOTy CUIIbI, ONpe/ieeHne paboThl IEPEMEHHOM
CHWJIBI C TIOMOIIBIO IpayKa; KHHETHYECKYIO U
MOTCHIUAIBHYI0 YHEPTHUIO; CBSA3b CUJIBI U IIOTEHLIUAIILHON
SHEPrUH; MOLTHOCTh; padOTy U MOLTHOCTh BpaIllaTeIIbHOTO
JBHKECHHUSI, KHHETUYECKYIO SHEPTHUIO BPAILATEILHOIO
JIBUKECHHUS

YMemb: aHAIN3UPOBATh MH(OPMAIHIO, TPEICTABICHHYIO B
BU/JIE TpadKa, pUCyHKa; UCIOIb30BaTh CBSI3b PaOOTHI CHIIBI C
U3MEHEHUEM KMHETUYECKOW DHEPIUU BPAILATEIbHOIO
JBUKEHUSI, BBIBOJAUTH COOTHOILIEHUS JJIsl BEJIMUMHBI paOOTHI B
YCIOBHUSAX KOHKPETHOH 3a/1auu, rpaduuecku onpeaessaTh
paboTy MepeMEeHHOM CHUJIbL; TPUMEHSThH 3aKOHBI MEXaHUKH B
YCIOBUAX KOHKPETHOM 3a/1auu; BEIYUCIATH padoTy,
KMHETUYECKYI0 M NOTCHIMAJIBHYIO SHEPIHUIO TENa

3HAMb: 32KOH COXPAHEHUS UMITYJIbCA; 3aKOH COXPAHEHUS
MOMEHTa UMITYJIbCA; 3aKOH COXPaHEHUsI MEXaHUYECKOM
SHEPrUH; HHTETPAJIBbI IBUKCHHUS B MTOJI€ IEHTPATLHOU CHJIBL;
MOTEHLHAIbHYIO SHEPTHUIO TEJa B MOJIE TATOTEHUS

ymemp: TPUMEHSTH 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPrUH B YCIOBUAX KOHKPETHOH 3a1a4i MEXaHUKH,
MPABIJILHO MCIIOJIH30BATh MOHSATHE MOMEHTA MHEPIUH ISl




Pa3HbIX TCJI, IPUMCHATH 3aKOH COXPAaHCHUA MOMCHTA
HUMITYJIbCa B YCIIOBUAX KOHerTHOﬁ 3aJa4ud MCXaHHKH,
MNPUMCHATH 3aKOH COXPAHCHUA UMITYJILCA

DJIeMeHTBI ClleHaAIbHOM
TEOPHUHU OTHOCUTETbHOCTH
Ocnosnble nioctynatsl CTO.
[IpeoOpazoBanus Jlopenna u
ciencTBus u3 Hux. Mnrepsan
MEXTy COOBITUSIMU. VIMITyIThC 1
SHEPrus B PEISATUBUCTCKOM
JTUHAMUKE.

3nams: noctynatrel CTO; npeobpazoanus JlopeHna,
cleacTBUS U3 npeodpazoBanuil JIopeHiia: cokpaiieHue
JUTMHBI, 3aMe/IJICHIe BpEMEHH, Mpeo0pa3zoBaHue CKOPOCTEH;
PEISTUBUCTCKUI UMITYJIBC, MACCY; TIOJIHYIO SHEPTHIO,
SHEPTHUI0 OKOS, KHHETUUYECKYIO SHEPTHUIO0, PEISITUBUCTCKYIO
dbopMyITy CBSI3U MACChl U SJHEPTHH

yMmemp: TPUMEHSTDH CIEACTBUA U3 Npeodpa3oBanuii JlopeHiia,
PENATUBHUCTCKYIO (POPMYITY CBSI3M MAaCChl U YHEPTUU B
YCIIOBUSIX TaHHOM 3a/1a4uM; OOBSICHSITH IPUPOIY
PEIATUBUCTCKHUX YPPEKTOB, YCTAHABIUBATH CBS3h
PEeNATUBUCTCKUX 3P(HEKTOB C OCHOBHBIMU UCXOAHBIMU
MOJIOKEHUSMH TE€OPUH OTHOCUTEIHLHOCTH; PACCUUTHIBATH
OCHOBHBIE PEJIATUBUCTCKHE (D (DEKTHI

MouiekyJisipHas pu3NKa M TEPMOJIMHAMHUKA

MKT uneaabHBIX I'a30B
OCHOBHBIC ITOJI0KEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOpPUU. Y PABHEHUS COCTOSHUSI.
YpaBuenust Menjeneena —
Kinaneiipona. OcHoBHOE
ypaBHeHne MKT. OnbITHBIE
3aKOHEI UJICAIbHOIO Ta3a.
Pacnpenenenue bonprmana.
bapomerpuueckas popmyna.
Pacnpenenenune Makcsena.
Yucno coymapeHuil Mexay
MoJieKyJiamMu raza. CpenHsist
JUTMHA CBOOOTHOTO TIpodera
MOJIEKYJIBI.

3HaQmMp: PACIPENEICHUE MOJIEKYJI UI€aIbHOTO ra3a 1o
CKOPOCTSIM M KOMIIOHEHTaM CKOPOCTH (pacnpezesieHus
MakcBeina); XapakTepucTUYECKHE CKOPOCTH; 3aBUCUMOCTh
pacnpezeneHus MakcBesuia OT TeMIIEpaTyphbl;
OapoMeTpuuecKyro GopMyIly; BIUsSHUE TEMIEepaTyphbl Ha
3aBHCUMOCTb JIaBJICHUS U/I€aJIbHOTO ra3a OT BbICOTHI;
3aBHCHUMOCTb KOHIIEHTPALMM MOJIEKYJI UI€aIbHOIO I'a3a OT
BBICOTHI B M30TEPMUUYECKON aTMOc(epe (pacrpeiesieHue
Bonblimana); BIusHUE TeMIepaTypbl Ha 3aBUCUMOCTh
KOHIEHTPALUU MOJIEKYJI UACATBHOTO ra3a OT BHICOTHI
YMemb: aHAIN3UPOBATh MH(DOPMAIUIO PEICTaBIECHHYIO
rpaduyecku, AMarpaMMom, puCyHKOM, CXEMOM; 1eaTh
BBIBOJIbI HA OCHOBE IIOJyYEHHBIX JaHHBIX

OCHOBHBIC NOHATHS U 3aKOHBI
TepMmoanHaMuku CoctosiHue
TEPMOJUHAMHYECKHUX CHCTEM.
I1epBbIit 3aK0H
TEPMOJUHAMHUKU. BHyTpeHH: s
sHeprus. TennoéMKOCTb.
[TpuMmeHeHne nepBoOro 3aKoHa
TEPMOJMHAMUKY K
usornporeccam. Bropoit 3akoH
TepMOJIMHAMUKU. TernnoBoi
nsurarens. [ukn Kapno.
Outponus. Teopema HepHera.
SIB1eHus nmepeHoca B rasax
SABnenus nepenoca. uddysus
raszon. TemionpoBOIHOCTb
PeaJsibHbI€ rasbl

Cuipl MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS. Y paBHEHHE
Ban-nep-Baansca. Kputnueckoe

3Hamp: CTETICHU CBOOO B! MOJIEKY (TIOCTyHaTeIbHBIE,
BpaliaTeyibHbIe, KOJIeOaTeNbHbIE); YUCIO CTETICHEH CBOOOIBI
OJIHO-, IBYX - U MHOTOATOMHBIX MOJIEKYII; 3aKOH O
PaBHOMEPHOM pacHpe/ICIICHUN YHEPTHH 110 CTETICHIM
CBOOO/IBI, MOJISIPHYIO TEIUIOEMKOCTb; TETNIOEMKOCTh Ta30B;
CPEIHIOI0 KHHETUYECKYIO DJHEPTUIO OJTHON MOJIEKYITBI

yMemp: OTIPECIATh YUCIO CTENEHEH CBOOOIbI, BEIYUCIATH
CPECAHIO0 KHHETUYCCKYIO DOHEPIUI0 MOJICKYJI, BEBIYUCIIATD
MOJISIPHYIO TEMJIOEMKOCTh TPU 33JaHHOM IPOIIECCE; HAXOIUTh
DHEPTHIO 33JTAHHOM Macchl raza

3HAmMb: SHTPONUIO; XapaKTep U3MEHEHHS SHTPOIIUU B
pa3ianuHbIX mpoueccax; nuki Kapao B koopaunarax (T,S),
KIIJ] nukna Kapuo, koahduiireHT noae3Horo neicTBust
TEIJIOBOM MalllMHBI, paboTy Tra3a B IUKJINYECKOM Ipoliecce,
TEPMOJUHAMHUYECKYIO (DOPMYITy U3MEHEHUS DHTPOIIHH,
BTOpPOE HAYaJIo TEPMOJIMHAMUKH; YpaBHEHHE auadaThl B
Pa3IMYHBIX KOOPAUHATAX

ymemp: TPUMEHATH 3AKOHBI TEPMOJIMHAMUKH, TPUMEHSTh
dbopmyny st KO3QPHUIMEHTA TTOJIE3HOTO ACUCTBUS TEIUIOBOM




cocrosiHue. Dpdext xoymnst —
Tomcona. CxmKeHHE Ta30B
CBoilicTBa :KMAKOCTEH H
TBEPABIX TeJI

Oco0eHHOCTH MOJIEKYJISIPHOTO
CTPOEHUS KUAKOCTEH. SIBIeHus
MepeHoca B KUJIKOCTSIX.
[ToBepXHOCTHOE HATSIKEHUE.
CMaunBaHuE ¥ HE CMaYUBaHUC.
Kanunnsipuele siBiieHus.
Kpucrannuueckue TBEpabIe
tena. AmopdHbIe Tena.
®da3oBbIe IEPEXOBI.

MAaIIWHBI, AHAJTU3UPOBATh MOJTyYEHHBIE PE3YJIbTATHI,
OTpeeNATh U3MEHEHUE SHTPOIIUU; aHATU3UPOBATh
nH(pOpMAaIIHIO, IPEIICTABICHHYIO B BUJIE TpaduKa; OMPEeIsiTh
KII/I nukna KapHo nipy M3MEHEHUH ero napameTpoB

3Hamp: IEPBOE HAYAJIO0 TEPMOJANHAMUKH, KOJIUYECTBO
TEIUIOTHI; U3MEHEHHE BHYTPEHHEN SHEPruM, TEINIOEMKOCTD B
1300apHOM U U30XOPHOM IIpolieccax; paboTy rasa 3a IUKI,
YUCJICHHO PaBHYIO IUIOIAAN (QUTYpPbI, OTPAHUYEHHON
JyarpaMMon KpyroBoro npoiecca B KOOpAUHATHBIX OCSIX;
BHYTPEHHIOIO SHEPIHIO KaK (DYHKIUIO COCTOSHUS,
3aBUCUMOCTb padoThI Ia3a OT crocoda nepexojia U3 0JHOro
COCTOSIHUSA B JIpyroe; rpaduueckoe n3o0paxeHue paboTsl Ha
(p,V)-nuarpamMmme

YMemb: aHAIN3UPOBATh MH(OpPMAIHIO, TPEICTABICHHYIO B
BUJIE rpaduKa, 1UarpaMMbl; BBIYUCIATH padoTy B
U30IpOLIEcCcax, HAXOAUTh pabOTy ra3a B HUKIMYECKUX
npoleccax; IPUMEHSITh IEPBOE HAYaJI0 TEPMOJIUHAMUKHU

DJIeKT

PUYECTBO U MarHeTusM (2 cemecTp)

DJIeKTPOCTATUKA
DIIEKTPUUECKUH 3apsi.
DIIEKTPUUYECKOE TTOJIE.
HanpspbkeHHOCTh U OTEHIUA.
Teopema I'aycca.
ONEKTPUYECKUN TUIIOIb.
JIMdIIeKTPUKHU B AJIEKTPUUECKOM
nosie. [IpoBoiHNKY B
AIIEKTPUYECKOM I0JIe. DHEPrus
DIIEKTPUYECKOTO MOJIS

3HamMp: HANPSYKEHHOCTD I0JI TOYEYHOT'0 3apsiia, IPUHIIUII
CyHEPIO3ULMHU TOJIEH, CBA3b HAIIPSKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJISI U €r0 NOTEHIMANA, TEOPEMY
Octporpaackoro-I"aycca 1uist 31€KTpOCTaTUYECKOTO TO0JIS B
BaKyyMe€; HaIIPSKEHHOCTh 3JIEKTPUUYECKOIO M0JI1 PABHOMEPHO
3apsKEHHON OECKOHEUHOM MIIOCKOCTH, PABHOMEPHO
3apsKEHHOM JUIMHHOW HUTHU, PABHOMEPHO 3apsyKEHHOTO 110
00BbeMy 11apa, paBHOMEPHO 3apsKEHHOM 10 MOBEPXHOCTU
cdepbl; AUMOIbHBIN JIEKTPUUECKUIT MOMEHT; MOMEHT CHJI,
JIEMCTBYIOIIUNA HA TUIIOJNb B 3JIEKTPOCTATUYECKOM T10JIE;
MOTEHIUAI MOJISl TOUEYHOTO 3apsiaa; GopMyIy padOThI CHIT
TOJISI 10 TIEPEMELICHUIO 3aps/ia U3 OJJHOM TOYKHU OISl B
ApYTyro

ymemp: TPUMEHSATH 3HAHUS B YCIOBUSIX KOHKPETHOM 3a/1auu;
aHAJIM3UPOBATh MHPOPMALIHUIO, IPECTABIEHHYIO B BUIE
dbopmy1, TpaduKOB, PUCYHKOB; IPUMEHSATH Teopemy ['aycca B
YCIIOBUSIX KOHKPETHOM 3a/1a4i; HAXOJAUTh HAaIIpaBJIEHUE
HaIpPSKEHHOCTH 3JIEKTPOCTATUUECKOTO MOJII TOUEUHOTO
3apsa, U0, 3apsHKEHHON chephl, 0ECKOHEYHOM
IJIOCKOCTH B IIPOU3BOJIBHOM TOYKE; UCIOJIb3Ys CBSI3b
HANPSDKEHHOCTH U TIOTEHIMANa, HaXOAUTh HallpaBlieHUE
rpaJiMeHTa MOTEHIMAaNa; ONPEAEIATh 3HAK U BEIUUUHY
paboThI MO MEepPEMEILIEHUIO 3apsa B 3JEKTPOCTATHUECKOM
10JIe

DIeKTPUYECKUI TOK

Cuia Toka. [1moTHOCTB TOKA.
OJ1C. 3akonsl Oma u oy —
Jlenua. Pa3BeTBiieHHBIE
anektpuyeckue uenu. [Ipasuna
Kupxroga. Dnexrpuyeckue
TOKH B METAJIJIaX, BAKYYME U
rasax.

3Hamb: OTIpE/ICIICHNE CHIIBI TOKA; 3aKOoH OMa B
muddepeHimanbHoR Gopme; 3akoH OMa 17151 3aMKHYTOM
IETH; TUIOTHOCTh TOKA, CBSI3b TUIOTHOCTH TOKA CO CKOPOCTHIO
YHOPSIIOUEHHOT O IBHXKeHUs (ipetida) HocuTenei; 3akoH
Ixoyns-Jlenna; paboTy ¥ MOIITHOCTD JIEKTPUUECKOTO TOKA;
3/1C u paboTy UCTOYHHKA TOKA, MOIITHOCTH BO BHEIIHEH
nenu; [IpaBuna Kupxroda

YMemb: TIONTy4aTh HH(GOPMAILHIO U3 IpaduKa, aHATU3UPOBATH
3aBUCUMOCTh MOIIIHOCTH, BBIAESIEMOI B IPOBOIHUKE, OT €T0
COIIPOTHUBIICHUS; HAXOJUTh Pa0OTy, MOLUTHOCTh TOKA U3




rpauKOB XapaKTEPUCTUK HIIEKTPUUYECKHX IIeTel; 110 rpaduky
BOJITAMIIEPHOM XapaKTEPUCTUKU OLIEHUBATH BEITUUUHY
COIPOTUBIICHUS

MarnuTHoe 1moJjie
MaruuTHbEI MOMEHT.
MaruutHas UHIYyKIUsA. 3aKOH
AmMriepa. DHeprust KOHTypa ¢
TOKOM B MarHUTHOM ITOJIC.
JlelicTBME MAarHUTHOTO TOJIS Ha
JBWKYIIMICS 371. 3apsan. Cuna
Jlopenua. Y nenbHbli 3apsia.
DddexT Xomna.
Hanpsi>xeHHOCTh MarHUTHOTO
nosist. 3akoH buo—Casapa-
Jlannaca u ero npuMeHeHHE.
3aKOH IIOJHOTO TOKA.
MarsuTHOE II0JIE COJICHOU 1A 1
Topoua. MarHUTHEIE CBOMCTBA
BEIICCTBA.

3Hamb: ONPEACIICHNEe MATHUTHON UHAYKIUH, IPUHIINIL
cynepno3uiuu nosei; 3akoH buo- Capapa-Jlamiaca; cuiry
Awmmnepa, cuiny JlopeHla; MarHUTHBIN MTOTOK; MarHUTHBIN
JIATIOJIbHBI MOMEHT; MOMEHT CHJI, IECTBYIOIMI HA JUITIOIb
B MarHUTHOM M0JI€; paboTy CUJI MOJIS 110 TePEMEIICHUIO
MPOBOJIHUKA C TOKOM MAarHUTHOE T0JI€; MAarHUTHOE MOJIe
MPSIMOJIMHEHHOTO JJIMHHOTO MPOBOJHUKA C TOKOM (BEIMYUHY
Y HaIlpaBJI€HUE), KPyroOBOr0 BUTKA C TOKOM

ymemp: HaXOUTh HAIIPABJICHUE MarHUTHOT'O MOJIs
MPSIMOJIMHEMHOTO IJTMHHOTO MTPOBOJIHUKA C TOKOM B
MIPOU3BOJIBLHOM TOYKE I10JISI, HAIPABIEHWE MarHUTHOTO TOJIA B
LEHTPE KPYroBOTO TOKA, MPUMEHSTh IPUHITUI CYTIEPIIO3ULINH
M0JIeH; HAaXOAUTh HalpaBJIeHHE CUIIbl Amniepa, cuiibl JIopeHua

SIByIeHHe 3J1IeKTPOMATHUTHOM
HHAYKIHH

SIBneHne ANEKTPOMArHUTHOM
uHaykuuu. Oneir @apages.
[TpaBuino Jlenua. Bzaumuas
uHAYKIMs. CaMOMHIYKIHS.
Buxpessie Toku. DHeprus
MarHMTHOTO TOJIS.

3Hamyp: SBICHUE 3JIEKTPOMArHUTHON UHIYKIUU U
CaMOMHIYKIIMU, MArHUTHBIN NOTOK, 3akoH Dapanes i
AIIEKTPOMAarHUTHOW MHAYKIMHU, (POPMYILY, OIIPEEIISIFOILY IO
SJ1C camonHaykuu, npasuio JIeHna A HaX0XKIeHUs
HaIpaBJIEHUS! UHAYKIIHOHHOTO TOKa

yMemp: TPUMEHSTH 3TH 3HaHUS B YCIOBUAX KOHKPETHON
3aJla4uM; aHAIM3UPOBATh HHPOPMAIIHIO, IPECTABIEHHYIO B
BUie rpaMKOB; ONPEACIATh 3HAK U BEIMYMHY U3MEHEHHUS
MarHMTHOT'O TIOTOKA, POHU3BIBAIOIIETO TPOBOASIINN KOHTYD;
ONPEAEIATh yCI0BUs BO3HUKHOBEHM D{C MHIyKIUHU U
CaMOMHYKIMH, HallpaBJIeHNE UHAYKIIMOHHOTO TOKa;
OTIpeNieNATh Pa3MEPHOCTH (PU3NUYECKUX BEIMUMHA HA OCHOBE
3aKOHOB JICKTPOMAarHeTU3Ma

DJleKTpUYeCKHe H MATHUTHbIE
CBOJCTBA BelllecTBa

3Hamb: CBOMCTBA CETHETORJIEKTPUKOB, XapaKTep 3aBUCUMOCTH
MOJISIPU30BAHHOCTH OT HAINPSHKEHHOCTH BHEITHETO
AIIEKTPUUYECKOTO TOJIS I Pa3HBIX THUIIOB AUIJIEKTPHKOB;
MeXaHU3MBI TIOJISIPU3AIUH TUIIEKTPUKOB; KITACCU(PUKAIHIO
MarHeTHKOB; TUIIBI IUAIEKTPUKOB, MEXaHU3M IOJIpU3ALUN
MOJISIPHBIX IUDJIEKTPUKOB, TUAIEKTPHUECKYTO
MPOHHIIAEMOCTh; TEOPEMY O LUPKYJIISIUN BEKTOpa
HaNPsHKEHHOCTH MarHUTHOTO TTOJIS (3aKOH TIOJTHOTO TOKA IS
MarHuTHOTO MoJIs) B cpene; Teopemy Octporpajackoro-I'aycca
JUISL 3JIEKTPOCTATHUYECKOTO OIS B BEIIECTBE, BEKTOP
AIIEKTPUUYECKON UHTYKIHH

YMemp: aHAIN3NPOBATh HH()OPMALINIO, TPECTABICHHYIO B
BUje rpaduka

YpaBHenuss MakcBesia

3Hamp: CUCTEMY YpaBHEHHI MakcBesia B MHTETpajJbHOU
dbopMe 1 uxX GU3HUECKUN CMBICHT; 3aKOHBI JJIIEKTPOCTATUKH U
AJIEKTPOMAarHeTru3mMa, 0000IeHeM KOTOPBIX SBIISIOTCS
ypaBHeHUs Makcsesuia

yMmemsp: BOCTIPUHUMATH UHPOPMAIUIO, IPEICTABICHHYIO B
BHJIC YPABHEHUH




KoJsedanus u Bonbl (3 cemectp)

CB000IHbIE M BHIHYK/IE€HHbIE
KO0JIe0aHUus

3Hamp: CMEIICHNE, CKOPOCTh, YCKOPEHHE TIPH
rapMOHUYECKUX KOJeOaHHIX; 3aBUCMOCTh YaCTOThI
COOCTBEHHBIX KOJI€0aHUIl OT mapaMeTpoB KoJieOaTeTbHBIX
CHCTEM; SHEPTUI0 MEXaHMUYECKUX U IJIEKTPHUIECKUX
KOJIeOaTeIbHBIX CUCTEM; YPaBHEHHUE 3aTyXalOINX KOJIeOaHni
U ero napameTpsl (ko3 HUIUEHT 3aTyXaHHs, BpeMs
peraKcalyn); BBIHYKICHHbIE KOJIeOaHus, TPOIIecC
YCTaHOBJICHHSI KOJICOAHUIA; SIBJIIEHHE PE30HAHCA, PE30HAHCHYIO
YaCTOTY; MasiTHUKH

YMemp: aHAIN3UPOBATh UH()OPMALIUIO, IPECTABICHHYIO B
BU/IE TpauKa; BEIYUCIATH TapaMeTphl KoJieOaTeIbHBIX
CHCTEM; OIIPEJEISITh YIHEPIHIO KOJIeOAaTeIbHOM CHCTEMBbI

3Hamb: METOJ] BEKTOPHBIX TUarpaMM Ipu CIOKEHUH
KoJ1e0aHUM OJTHOTO HAIIPaBJIEHUS; METOJl BEKTOPHBIX
JarpaMM JIs CJI0KEHUS HaNpsKEHUH IPU BBIHYKIEHHBIX
KoJ1Ie0aHUAX B KOHTYPE U3 MOCIIE0BATEIbHO COEIMHEHHBIX
COIIPOTHUBIIEHUS, UHAYKTUBHOCTH U €MKOCTH; 3aKOHbI
IIEPEMEHHOT0 TOKA; CJI0KEHUE B3aUMHO MEPIEHANKYIISIPHBIX
rapMOHUYECKUX KOoseOaHun

YyMemp: BbIUNCIATH AMILTUTYLy PE3YJIbTUPYIOIIErO
KoJsiebaHus (MpH CI0KEHUU OJJUHAKOBO HAIPaBJIEHHBIX
Kosie0aHuM OJJMHAKOBOM 4acTOThI), OJIb3YSICh METOAOM
BEKTOPHBIX JUarpaMM; BBIUYUCIIATH aMIUIUTYIY
PE3yJIbTUPYIOLIEr0 HAPSYKEHUS BBIHYK/IEHHBIX KoeOaHull B
MIOCJIEI0BATEILHOM KOHTYpE

MexaHn4yecKue BOJIHbI
BoustHOBOI mporiecc u ero
XapaKTEePUCTUKU. Y PaBHCHUE
Oerymieit BonHbl. Pa3zoBas
cKopocTb. BoHOBOE
ypaBHeHue. Cynepno3unus
BOJIH. [ pymnmoBast CKOpOCTb.
3BYKOBBIE BOJHBI. DPPEeKT
Honnepa B akycTHKE.

VYAbpTpa3ByK U €ro NIpUMEHEHHUE.

Oneprus BoiHbL [lepeHoc
SHEPTUU BOJIHOMU
JIEKTPOMATHUTHBIE BOJIHBI
OKCEpUMEHTAILHOE
MOJIyYEHUE HIIEKTPOMArHUTHBIX
BoJH. [luddepenmansaoe
YpaBHEHUE AJIEKTPOMATHUTHOMN
BOJIHBI. DHEPI'Hsl U UMITYJIbC
AIEKTPOMATHUTHOUN BOJIHBI.
N3nyyenune numois.
[Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH.

3Hamp: ypaBHEHUE IJIOCKOW CHHYCOUAAIbHOM BOJHBI;
napaMeTphl, BXOJAAIINE B ypaBHEHHUE BOJIHBI (4acTOTa,
LUKINYECcKasi 4acToTa, epUo/, JJIMHA BOJIHBI, BOJIHOBOE
YHCII0), U COOTHOILIEHHS MEXTy HUMH; CKOPOCTb KOoJIeOaHUH
YaCTHUIL CPEJIbl, OTHOCUTENbHBIN MOKAa3aTeNb PETOMIICHUS
CpeJlbl; IONEPEYHBIE U MPOIOJIbHBIE BOJIHBL; 3aKOH
IIPEIOMJICHUS BOJIH Ha TPaHUIIE pa3zesia cpe

yMemp: ONPEAEIIATh YaCTOTY, HUKIMYECKYIO YacTOTY,
NepUOJ, JUIMHY BOJIHBI, BOJIHOBOE YUCIIO, CKOPOCTh
KoJIeOaHUH YacTHIl Cpefibl, a3y BOJIHBI, OTHOCUTEIbHBIN
MOKa3aTelb MPEJIOMIICHUS ABYX Cpell; Kilaccu(puuupoBaTh
BOJIHBI; IPUMEHSTH 3aKOH MPEIIOMIICHHS] YIIPYTHX BOJH JUIs
HAXO0XJIEHUS CKOPOCTH pacIpOCTPaHEHUsI BOJIHBI

3HaQmMp: HIEKTPOMATHUTHYIO BOJIHY; BEKTOP INIOTHOCTH
MOTOKA SHEPTUH JIEKTPOMArHUTHOM BOJIHBI (BEKTOP
IToiiHTHHra) U yNIPYTUX BOJIH; €ANHULBI H3MEPEHUS
00BEMHOM MIOTHOCTU SHEPTUH U MJIOTHOCTH MTOTOKA SHEPTUH;
(YHKIHOHATIBHYIO 3aBUCUMOCTh OOBEMHOM MJIOTHOCTH
SHEPTUU

YMemb: aHAIN3UPOBATh MH(OPMAIHIO, TPEICTABICHHYIO B
BH/IC PUCYHKA; HAXOJUTh HAIIPABJIECHUE BEKTOPA INIOTHOCTH
IIOTOKA SHEPTUU JIEKTPOMArHUTHOMN BOJIHBL; OIIPEIEIIATh
IUIOTHOCTB ITOTOKA YHEPTUH NIPU U3MEHEHUH 11apaMETPOB
BOJIHBIL; OTIPENIENIATh PAa3MEPHOCTh (PU3UUYECKUX BEINUUH




Ontuka

DJIeMeHTBI reOMeTPUYeCKoM
ONTHUKH

PazButue npeacrasieHuit o
npupoje ceera. OCHOBHbIE
3aKOHBI ONTUKU. JIMH3BI.
N3o0paxeHue npeaMeroB C
MOMOIIBIO JIUH3. AGOeparu
(TOTPEIIHOCTH ) ONITHYECKUX
cucreM. PoToMeTpusi.
Nurepdepennus cBera
KorepeHTHbIE HCTOYHUKY CBETA.
WuTepdepennus creta B
TOHKHUX IJIEHKaX. MeTo bl
HaOIOICHUS UHTEPPEPECHITUN
ceera. [Ipumenenue
unTepdepenmm ceera. Pypne —
CKOIHUSI.

JAndpakuus ceera

ITpunnun I'roiirenca —
®penensi. Metop 300 OpeHens.
JudpaxnuoHHas peleTka.
Judpakius Ha KpyTriaom
orBepctu. [IonATHE O
rojorpagum.

3Hamb: SBICHUE UHTEPPEPEHIINHU, YCIOBUS MAKCUMyMa U
MHHHAMYMa ITpH UHTEP(EPEHIINH JIBYX BOJIH; OCHOBHBIC
UHTEPEPEHIIMOHHBIE CXEMBbI, YCIOBUS 00pa30BaHUs
MaKCHMYMOB U MUHHUMYMOB, IIHPHHY ITOJIOC HHTEPPEPECHIINH,
panuychl TEMHBIX U CBETJIBIX Kosell HproToHa B poxoasiem
¥ OTPaKEHHOM CBeTe; MeTo[] 30H DpeHens; sBIcHnE

T pakuuy, TUPPaKIUOHHYIO PEIIETKY, TPUPOAY

T paKIMOHHBIX MAaKCUMYMOB 1 MUHUMYMOB, (hopMyiTy
TU(PPaKIUOHHOM PEIIETKH IS TTIaBHBIX MAaKCUMYMOB
YMemp: aHAIN3UPOBATh HH(OPMALIUIO, TPEACTABICHHYTO
rpadu4ecKu; HaX0IUTh Pa3HOCTh X0JIa JIByX BOJH U
UCIIOJIb30BATh MPHOJIMKEHHS IPU PEILICHUH 3a/1auH,
NPUMEHATH METOJ] 30H DpeHens B YCIOBHUIX KOHKPETHON
3a1a4M; OIIPEIEIIATh Pa3HOCTh X0 JIyuei, paCCUMTHIBATH
MOJIOKEHHE MAKCHMYMOB U MHHUMYMOB JIJIsl OCHOBHBIX
UHTEP(EPEHIIMOHHBIX CXEM H HIMPHUHY MOJI0C
UHTEPEPEHIINH, ONIPEICIIATH YCIOBUS HAOIIOICHHS

T paKIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB H
paccUMTHIBATh AM(PPAKIIMOHHYIO KAPTHHY Ha PEIIETKE

3Hamyp: SBJICHUE MOJISIPU3allUU CBETa, 3aKOH Masroca,
XapakTep U CTEleHb NOJSPU3ALIH CBETA, OJISPU3ALUIO IIPU
OTpakKeHHMH OT TUAJIEKTPUKA, 3aKOH bprocTepa; aucnepcuto,
HOPMAJIbHYIO TUCIIEPCUI0, AaHOMAJIBHYIO TUCIEPCHIO

yMmemp: IPUMEHSTH 3aKOH Mairoca B yCIOBUAX KOHKPETHON
3aJ1a4M; aHaJIU3UPOBaTh UH(POPMALIUIO, IPEICTABICHHYIO
rpaMuecKy, B BUJE PUCYHKA; ONPEEIIATh CTENEHb
MOJIIPU3ALIUU CBETA, ONPEACIIATh XapaKTep 3aBUCUMOCTH
IIOKA3aTelsl MPEJIOMIIEHHs] OT YaCTOThI U JUIMHBI BOJIHBI CBETA

KBanToBas ¢pusuka

KBanToBas npupoaa
H3JIyYeHUs!

TermoBoe U3Iy4eHHE U €ro
XapaKTEPUCTUKH. 3aKOH
Kupxroga. 3akons! Credana —
bonbumana u cmemienue Buna.
®opmyinsl Paness — [xunca u
IInanka. @OTOIIEKTPUYECKUN
apdekrt. Dpdext Komnrona.
EanHCTBO KOPIYCKYJISIPHBIX U
BOJIHOBBIX CBOWCTB
ANIEKTPOMATHUTHOTO U3ITy4YEHHUS.
JJIeMeHThI KBAHTOBOM
MeXaHUKH

KopnyckynsipHO — BOJIHOBOI
JyaJlu3M CBOMCTB BEILlECTBA.
Bounnsl ne bpoiis.
CootHomieHne
HeonpeaeneHHocte. BonHosas
(byHKIMSA ¥ €€ CTaTUCTUYECKHMA
CMBICTI. YpaBHEHUE
[lIpenunrepa.

3Hamp: TEIIOBOE N3Ty4YEHHE, €0 XapaKTePHCTUKH,
rpauuecKoe onpeieleHue YSHEPreTHUECKOW CBETUMOCTH;
3aKOHBI TEMJIOBOTr0 u3nmyudeHus (popmyiy Panes — [Ixunca,
dopmyiy Ilnanka, 3akon Credana — bonbliMaHa, 3aK0H
cMmelenus Buna)

YMemb: aHAIN3UPOBATh MH(OPMAIHIO, TPEICTABICHHYIO B
BUIE TpaduKa; MPUMEHSTh 3aKOHBI TETIJIOBOTO M3ITyYCHHS B
YCIOBHAX KOHKPETHOMH 3a/1auu; aHAJIM3UPOBATh 3aBUCUMOCTh
XapaKTEPUCTHK TETUIOBOTO U3TYUYCHHUS OT OTACITBHBIX
apaMeTpoB

3Hamyp: SBJICHUE CBETOBOTO JIaBJIeHUs, KO3 PUIINEeHT
OTpaskeHHs I 3epKaIbHOM 1 aOCOMOTHO YepHOI
noBepxHOCTH, 3P ekt KomMnToHa; KopycKyJIspHbIe CBOMCTBA
CBETa, YHEPTUI0 U UMITYJILC (POTOHA

ymemp: TPUMEHSTH (POPMYITy CBETOBOTO AaBJICHHUS B
YCIIOBUSIX KOHKPETHOM 3a/1auil Ha KAUECTBEHHOM YPOBHE;
MIPUMEHSATH 3aKOH COXpaHEHUs UMITyJIbca B AP dheKTe
Komnrona, npumensts popmyny Komnrona jis u3MeHeHUs
JUIMHBI BOJIHBI IIPU PACCESIHUU B YCIOBUSAX KOHKPETHOM
3a7auu

3Hamp: JIMHY BOJHBI e bpoilns, COOTHOIIIEHHE Mace
AJIEKTPOHA U MPOTOHA, KHHETHYECKYIO SHEPTHIO,




KOPITYCKYJISIPHO-BOJIHOBOM J1yajii3M CBOMCTB BEILIECTBA,
IpaHUIbl IPUMEHUMOCTH 3aKOHOB KJIACCUYECKON (DU3UKHU
ymems: TpUMEHSITH popmyny ae bpoitis, monoxenue o
KOPIYCKYJISIPHO-BOJIHOBOM JyaJIU3M€ CBOMCTB BEILIECTBA B
YCJIOBUSX KOHKPETHOW 3aa4u

Du3uKa ATOMAa U AaTOMHOI0 A/IPa

®Du3uKa AaTOMHOIO /IPa.
PagmoakTuBHOCTH
OcHOBHBIE XapaKTEPUCTUKH U
CBOMCTBA aTOMHBIX fJIEP.
Jedext macchbl 1 SHEpPrus CBSA3U
anpa. ClluH g11pa 1 ero
MAarHUTHBI MOMEHT. S epHbie
cuibl. Moaenu sajpa.
PagmoaxktuBHOCTE. 3aK0H
PaAMOAKTUBHOIO pacnajia.
IIpaBuna cmenieHus.
PannoaktuBHBIE CEMENCTBA.
SlnepHble peakliu U ux
OCHOBHbIE TUIIBI. lenHas
peakuus aeneHus. SnepHas
SHEPreTHKa.

3Hamb: TIEPUOJI TIOTYPACIIa/Ia; 3aKOH PaJIMOAKTUBHOTO
pacriaja; akTHBHOCTh

yMemp: OTIPECIIATh JOTI0 HEPACTIABIINXCS PATUOAKTHBHBIX
SJIep Yepe3 MepHo/I Mojrypaciaja; aHaIu3upOBaTh
uH(pOpMAaIINIO, IPEJICTABICHHYIO Tpa)UueCcKH; Y3HABATH
CJIOBECHYIO ()OPMYITMPOBKY OIIpPENIEICHUsT (PHU3UICCKOM
BCJIMYMHBI

3Hamb: O -, ﬂ-, Yy -A3J1y4CHUs], CBOMCTBA paaruOaKTUBHOI'O

W3JIYyYEHHUS

ymembp: ONPENEIATh BUJ PAJUOAKTUBHOIO U3JIyYEHUS 110
XapaKkTEPU3YIOLIUM €ro CBOMCTBAaM, HAIIPABICHUE U3JIYYCHHUS
B MAarHUTHOM I10JI€, BUJI U3JIYUYCHHUS B SAJIEPHBIX PEAKLIUAX

3Hamb: COCTAB sA/ipa, MaCCOBBIC U 3apAJ0BBIC YUCJId, 3aKOH
COXpaHCHHA MACCOBOI'0 U 3apAJ0BOI'0 YUCJIa

ymemob: ONIPCACIATE COCTAB ACP HCU3BCCTHLIX 3JICMCHTOB B
AACPHBIX PCAKIUAX

3HamMb: YPOBEHD MIEMEHTAPHBIX YaCTHULl, HA3BaHUA U
0003HauEHMSI FIIEMEHTAPHBIX YaCTHUL], OCHOBHBIE
XapaKTEPUCTUKH dJIEMEHTAPHBIX YACTHIL, KBAPKOBBIN COCTaB
HEHUTPOHA U IIPOTOHA, COCTAB SPa, CBOMCTBA AIEPHBIX CHUII,
YCJIOBHS YCTOMYUBOCTH SIAEP

ymembs: IPUMEHATH 3aKOHBI COXPAHEHUs MAaCCOBOIO U
3apsAI0BOTO YHCEII B YCIOBUAX KOHKPETHOM 3aa4H;
OIIPENENATh YPOBEHb DJIEMEHTAPHBIX YACTHLI; UCIIOJIb30BATh
OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHOW YaCTHUIIBI JUIS €€
OIpeeICHUs

3Hamb: PAAUOAKTUBHBIC ITPEBPAILLICHW A, 3aKOH
paaAnoOaKTUBHOIO pacliaga, ICpuog 1mojrypacmnazia,
IMMOCTOAHHYIO paciajga, aKTUBHOCTb, 3aKOHbBI COXpPaHCHUA
MacCCOBOI'0 YHUCJIa U 3apsAa0BOTO YUCJia, CBOMCTBA O -4aCTUI] U

[~ -4acTHll, Ha3BaHUSA U 0003HAUEHUS STIEMEHTAPHBIX
YacTULl, BU/bl PAJUOAKTUBHBIX /3 -pacla/ioB; SHEPTHUIO CBSI3U
aapa

yMmemp: TPUMEHSTH 3aKOHBI COXpPAaHEHUSI MaCCOBOT'O U
3apsA70BOT0 YHCEN B YCIOBUAX KOHKPETHON PEAKIINH,
MPUMEHSTh 3aKOH PaIMOAKTUBHOTO pacmaia B KOHKpETHOU
3aJ1a4e; ONPENENIATh YHEPTUIO CBA3HM s/Ipa; AaHAJIU3UPOBAThH
MH(pOpMaLIKIO, TPEJICTABICHHYIO IrpaduyecKu

DyHIaMEHTAJIbHbIE
B3aNMOJIelCTBHA
KocMmuueckoe nzinydyeHue.
DyHIaMEeHTaIbHBIE
B3aMMOJICUCTBUS B IPUPOJIE.
YacTuIsl 1 aHTHYACTHIIBI.
Knaccudukarius neMeHTapHbIX

3HaAmMp: OCHOBHBIC XapaKTEPUCTUKHU (PyHIaMEHTATBLHBIX
B3aUMOJICCTBUI; TUIBI (DyHIaMEHTAIbHBIX B3aUMOICHCTBHUI:
TPaBUTALMOHHOE, JIEKTPOMAarHUTHOE, CHIILHOE, CI1a00¢;
YACTHIIbI, YIACTBYIOIIHE BO B3aUMOJICHCTBHIX PA3TMIHBIX
TUIIOB; IEPEHOCYUKH (PyHIaMEHTAIbHBIX B3aUMOICHCTBUH,
0OMEHHBIN XapakTep GyHIaMEHTATBHBIX B3aMMOICHCTBHIA;
3aKOHBI COXPaHEHHUSI




yactull. KBapku

ymemop: NUCIIOJIB30BATh 3aKOHBI COXpPAHCHU B YCIIOBUAX
KOHerTHOﬁ 3aJa4u, UCII0J1b30BaTh OCHOBHBIC
XapaKTCPUCTUKHU MJIA ONPCACIICHUA BUIA (bYHIIaMCHTaJIBHOI‘ (O)
BSaHMOHeﬁCTBHH

4.4. TeMbl U IVIAHBI PAKTHYECKUX/TT1A00PATOPHBIX 3aHATHI

1 cemecTp

Tema MPaKTUYIECKOI'o

Ne
y 3aHaTUsA U popma ero Bonpocs! 1151 00CyxKIeHUsI
n/n
NPOBeIeHUsI
KuueMaTHKa Penienue 3a1a4 Ha pacueT IMyTH, IEPEMEILECHHSI, CKOPOCTH,

l. | XpuBOJIMHENHOIO ABHKEHHS
MaTepHaibHON TOYKHU

YCKOPEHUA U €T0 COCTABJIAOIINX. HpHMaﬂ u 06p8.TH8.5{
3aJa4d KMHCMAaTUuKHU.

) Kunemaruka BpamareiabHOTro
" | ABMIKECHHS TBEPIOTO Tela

OcHoBHbIE (OPMYJIBI U TOHATHUSI KHHEMATUKHU
BpalaTeNIbHOrO ABMKEeHU. HanpasieHue yrioBsix
KMHEMaTUYECKUX BEJIUYMH.

Pewrenue 3ana4 Ha onpeaeneHue 3Ha4CHUN U HaIIPABJICHUS
YIJIOBBIX KHUHEMATUYECKUX BEITUYUH

ITogBenenue UTOroB 3aHATHA.

3 JluHaMuKa MaTepHUaIbLHON
TOYKHU

3akonbl Hpl0TOHA, CHITBI B MEXaHUKE.
Pemenue 3aga4 Ha pacyeT ABUKEHUS MaTEPUATTBHOM
TOYKH I0J1 ICICTBUEM HECKOJIbKUX CHII.

4. Z[I/IHaMI/IKa TBECPAOTro TEJIa

CDOpMy.]'I W IIpaBuJia AMHAMUKHU BPpallaTCIIbHOTO ABUXKCHUS.
Pemenue 3ala4 Ha pacde€T MOMCHTA MHEpIHUHU, MOMCHTAa
CHJI, MOMCHTA UMITYJIbCA. Ycaopus paBHOBECUSA TBEPAOTO
TCIa.

5 3aKOHBI COXpAHEHHS B
" | MexaHuke

3aKOH COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUS MOJIHOM
MEXaHMYECKOM 3Hepruu. 3aKOH COXpPaHEHUsI MOMEHTa
HMITYyJIbCA.

Pemenue 3a1a4y Ha IpUMEHEHHNE 3aKOHOB COXPaHEHHUSI B
MEXaHHKE.

6 Onementsl CTO. Mexanuka
" | %HUAKOCTEH U ra3oB

CTO. PenstuBucrckue 3¢ (eKTsl.

JlaBneHue. JlaBneHue B )KUIKOCTSIX U ra3ax. Y paBHEHUE
HEepa3pbIBHOCTU. Y paBHeHHE bepHyiu. Peenue 3amau
0 MEXaHWKe KUJIKOCTEH U Ta30B.

3HadeHne PU3NKU B TPO(PECCHOHATILHOMN JEATETHPHOCTH

UHXeHepa-HePTIHUKA.

Tect mo mexanuke. MKT
7. | uneanbHbIX ra30B. ONBITHBIE
3aKOHBI UII€aJIBHOIO ra3a.

MKT. Uneanbuslii ra3 u ero onucanue. [locrpoenue
rpauKOB M30IPOIIECCOB.
Pemenue 3ana4 Ha pacueT napaMeTpoB UAECAIBLHOTO rasa.

8. | OCHOBBI TEPMOIUHAMUKHI

OCHOBHBIE ITOHITHUSA U 3aKOHEI TCPMOANHAMUKHU.
BuyTtpennss sueprust u pabota rasza. Pemnenne 3aga4 Ha
MIPUMEHEHHE MIEPBOr0 3aKOHA TEPMOANHAMUKH. TerioBbie
MaIIUHbI ¥ YCIOBUS UX pabOTHI.




Peasibhbie rasbl, JKUAKOCTH M | YpapHenne cOCTOSHUS PEalbHOTO rasa. BHyTpeHHss
9 | TBEp/bIC TENA. Tect o
. . SHEprus peajbHOro rasa. Pemenue 3agay Ha pacyer
MOJICKYJISIPHOU (U3UKE U
apaMeTpoB peabHOTO Ta3a.
TEPMOIUHAMUKE. P PoB p
KonebarenbHblil nporece u ero onucanue. CBOOOAHBIE,
10 Mexagnueckue Kojebanus. 3aTyXaromue 1 BBIHYXXJICHHBIC MCXaHUYCCKUC KoJieOaHusI.
MasTHuku Pe3onanc. ®uznueckuii, MATEMAaTUYECKUNA U TIPYKUHHBIN
MasITHUKH.
11 DNEeKTPOMarHUTHHIE Koneb6arenbHblil koHTYp. CBOOOAHBIE, 3aTyXatoIUe U
KoseOaHus BBIHYKJICHHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHHUSI.
1o | Hepementpii [Tonmyuyenue u nepenadya NEPEMEHHOTO IEKTPUIECKOTO
3JIEKTPUYECKHUIN TOK Toka. Llenu nepemMeHHOro TOKa.
13 | Bonusl MexaHn4ecKue BOJTHBI. DIEKTPOMAarHUTHBIE BOJIHBIL.
3akoHbI reoMeTpudeckoi onTuku. JInH3bl. 3epkana.
14 | Teomerpuueckas onTuka
OnTHYecKre CUCTEMBI.
N Tema 1adopaTopHOro
°
/ 3aHATHSA U (opMa ero Bonpocs! 1151 00cy KAeHUs
n/n
NpoBeIeHUs
Orpenenenne NOrpetHoCcTelt | oeyoppgre monsThs METPOJIOTHH U TEOPUU OIPEICTCHHUS
MIPH U3MEPEHUIX .
1. MOTPEIIHOCTEH MPU U3MEPEHUAX PUINUECKUX BEIHUMH.
(bu3MYECKUX BEIUYUH .
[IpoBeneHue MpsSMbIX U KOCBEHHBIX H3MEPEHUH.
du3nyecKkHe 0CHOBbI MEXaHUKH
1. W3yueHue nBUKEHUS Tell MO HAKIIOHHOM MIIOCKOCTH
2. OmnpeneneHrve MOMEHTa HHEPLIUU MasiTHUKA
Makcaemia
3. Ompexaenenue MOIYJIsE yIPYTOCTH TBEPJIBIX TEJ
METOJIOM M3Truda
B 4. Onmnpenenenve MOyJis CABUTa METOJIOM KPYTHIIbHBIX
BéHOJ'IHeHI/Ie u 3aguma KoneGammi
71abOpATOPHEIX PA0OT IO~ | 5 Onpenenenue K03 PHUIEEHTA BHYTPEHHETO TPEHUS
, MEXaHHUKE U MOJICKYJISIPHOI HCCTTETYeMOii FKUTKOCTH
busne, TgngoﬂgHaMHKe MouaekyasipHasi pu3uKa U TEPMOAMHAMHUKA
(sanATHs 2-9. pa O6Ta B 6. Omnpenenenue KodPpPHUIHEHTA BA3KOCTH BO3lyXa
MaJIbIX TpyIIax, 00y4YeHue B KAIIUTPHBIM METOIOM
COTPY IHUMECTBE) 7. Omnpenenenue KodQpPHUIMEHTa TEIIONPOBOAHOCTH
METOJIOM HAarpeToi HUTH
8. OrnpeneneHue OTHOLIEHUS TEINIOEMKOCTEN BO3AyXa
MIPH TIOCTOSTHHOM JIaBJICHHH U 00beMe
9. Omnpeznenenue TEMIOEMKOCTH TBEPIBIX TEI
10. Onpenenenne MOISTPHON MacChl U MIIOTHOCTH ra3a
METOZIOM OTKaYKH
2 cemecTp
Ne TeMa MpakTHYECKOr0 3aHATHUS U
Bonpocs! nuis1 06cyxneHust
n/n ¢opma ero nposenenust




Pacuer snekTpocTaTHYECKUX MOJICH.

Onextpuueckuil 3apsn. 3akoH Kynona.
OnektpocraTuueckoe noje. [IpuHnun

1. CyNEPIIO3ULUH T10JIel. PacyeT B3anMOaenCTBUSA
AIIEKTPUYECKUX 3apsA0B. PacueT HalpsHKEHHOCTH
Y IOTEHIMANA 3JIEKTPOCTATHYECKUX MOJIEH.
JIMBIEKTPHUKHA U IPOBOLHUKH B Pacuer snekrpocratnueckux nosneu. Teopema
2. | BIEKTPOCTATHYECKOM I10JIE ["aycca uist 3eKTpOCTaTUYECKOTO NOJIA B
JUDJIEKTPUKE. DIEKTPUUECKOE CMELICHUE.
3akon OMa 1J1s1 OJHOPOAHOTO YYacTKa LEeTH, JJIst
HEOJHOPOJHOI0 y4acTKa LEeMu, 11 3aMKHYTON
3. | IlocTOSHHBIN 3IEKTPUUECKUI TOK uenu. IlocnenosarenpHoe U apauieIbHOE
coenuHeHue npoBoaHUKOB. [IpaBuna Kupxroda.
Pacuer snekTpuyeckux neneu.
Pacuer HJIeKTpHUecKHX Lemnei (pabora 3akonbl Oma u [[xoyns — Jlenua. Pa3BeTBieHHbIe
AIEKTPUYECKUE LEIIH.
B MaJIbIX IpyImnax, o0ydeHue B
4. . DneKkTpuyecKre TOKH B METaJlJIaX, BAKYYME U
COTPYJIHUYECTBE). DINEKTPUUECKUI
rasax.
TOK B Pa3JIMUHBIX Cpeaax.
. MaruutHas nuHaykuua. HanpsokeHHOCTh
Pacuer MarHuTHBIX MOJIEH
5. MarHuTHOTO ToJia. 3akoH buo-Casapa Jlamnaca.
Teopema ['aycca s pacueTa MarHUTHBIX MTOJIEH.
6 SIBneHue IeKTPOMAarHuTHON 3akoH ®apanes. [Ipasuno Jlenna.
" | mEIyKIUIHA CamouHnykuus. Bzaumuass ”HIyKIuSI.
TecroBas paboTta Mo >IEKTPUUYECTBY U
7. | marHeTusMy (MHAUBUAYaIbHas DNEKTPOCTaTHKA. 3aKOHBI IOCTOSTHHOTO TOKA.
paboTta 00yUaromuxcs)
Brinosnnenue u 3ammra
8. | MHIUBUAYaIBHBIX 3a1aHuil (paboTa B | MarHutHoe mosie. DIEeKTPOMArHUTHBIC SIBJICHHUSL.
MaJbIX TPYIINax)
Judpakuus u nuaTepdEepeHIys CBeTa.
9 | BonHoBas ontuka Hucnepcus. [onapusanus. PaccenBanue u
MOTJIOLIEHUE CBETA.
TennoBoe U3my4eHue U ero 3aKOHOMEPHOCTH.
10 | KBaHTOBO-ONTHYECKHUE SIBJICHUS
doTto3pdext
1 ®du3uka aToMa U aTOMHOTO S/1pa. 3aKOH paJMOAaKTUBHOIO pacraja. SaepHsle
PannoakTuBHOCTD pEeaKIMH U UX YPABHEHUSI.
Beinonnenue u 3amura MexaHHuecKue U NIEKTPOMarHUTHbIE KOJIeOaHus
12 | uHIMBUAYaNBHBIX 3a7aHuil (paboTa B | 1 BoyHBEL. Ontuka. KBaHTOBO-ONTHYECKHE
MaJIbIX TPYIITIax) SIBJICHUS.
Ne Tema 1a00paTOPHOIO 3aHATHS U
Bonpocs! 1uis1 06cyxneHust
n/n ¢opma ero nposeneHust
OCHOBHBIE MOHATUS METPOJIOTUH U TEOPUU
1. | DnexTpousmupuTenbHbIE IPUOOPHI OIIPEEIIEHUS TIOTPEIIHOCTEN IIPU U3MEPEHUAX

(1)I/I3I/I‘ICCKI/IX BCJIMYHH B LCIAX SJICKTPHYCCKOTO




ToKa. [IpoBefieHrE NPSIMBIX U KOCBEHHBIX
U3MEPECHUM.

DJ1eKTPUYECTBO U MATHETH3M
Pacder anekTpocTaTHYECKUX MOJICH.
Brinosinenue u 3ammura JM3I1EKTPUKH ¥ IPOBOJIHUKH B
nabopaTopHbBIX paboT Mo ANEKTPOCTATUYECKOM I10JI€

N —

5 | DNEKTPUYECTBY M MarHETH3MY 3. TIoCTOSIHHBIN 2JEKTPUUECKUN TOK.
(3andartus 2-8, paboTa B MaJbIX 4. Pacyert 3JIeKTpUUYECKUX 1ETei
rpynmnax, ooyueHue B 5. DneKTpuyecKuil TOK B pa3jIMyYHbIX Cpeaax
COTPYJAHUYECTBE) 6. Pacder MarHMTHBIX MONEH
7. SIBneHue 3JIEKTPOMArHUTHOM MHIYKIUU
1. Ompenenenue IOorapuPMUIECKOTO
JIEKpeMeHTa U KO3 PUIIUEHTA 3aTyXaHUS
T T — METOJIOM CPaBHEHUS aMIUIUTY 1
2. OcHoBHbIE MOHATHUS (OTOMETPUU
mabopaTOpHBIX PaboT MO KOJICOaHUSIM .
3. HccnenoBanue mpoOCTEHIINX ONTUYECKUX
Y BOJIHAM, ONITHUKE (3aHATHA 1-9,
paboTta B MaJbIX rpynmax, o0y4eHue B eneTeM
4. WccnenoBanue siBeHUs TU(PPAKIUN CBETA
COTPYJIHUYECTBE)
5. HccnenoBanue qUCEPCUH CBETA
6. HccnenoBanue nHtepdepeHM CBETa
Wzyuenue sBnenus: hororddekra
5 Tembl AUCUMIIMHBI (MOXYJIS1) AJISl CAMOCTOAATEILHOTO U3yYEHU S

1. W3mepenust pu3nvecKux BEIMUUH U UX OTPEIIHOCTH.

2. Bexkrop. IIpaBuiia cioxeHus U BBIYUTAaHUS BEKTOPOB. CKaIIpHOE U BEKTOPHOE NTPOU3BEACHUE
BEKTOPOB U UX cBoMcTBa. [Ipoekius BekTopa Ha OCh (TMpaBuia ONpPEaeIeHUs TPOEKIHii) U
pa3oKEeHUE BEKTOpA Ha COCTABIIAIOIINE. PacueT Moy sl BEKTOpA.

3. OCHOBHbIE COOTHOILIEHHUS B IPSIMOYTOJIBHOM TpeyroyibHuKe. Kocunyc, cuHyc, TaHTe€HC U
KOTaHT'€HC OCcTporo yria. Teopema KoCMHYcoB. TeopeMa CUHYCOB.

4. TlpaBuna nuddepenuupoBanus (Tadauia npousBoaHbIX). [IpaBuna nunrerpuposanus (Tadbauna
MIPOU3BO/IHBIX).

5. OmnpeneneHue HaNpaBICHUS COCTABIISIFOIINX YCKOPEHMS.

6. 3aKOHOMEpPHOCTH PAaBHOYCKOPEHHOTO JIBUKEHUSI.

7. 3aKOHOMEPHOCTH CBOOOHOTO TAJICHUS TE.

8. VYcioBus paBHOBECHS TBEPAOIO TEIA.

9. T'mpockonuueckue sIBICHUSA.

10. JIBu>keHue Tes NEPEMEHHOM MacChl.

11. Coynapenue tei.

12. IlposiBneHMs CUI1 MTHEPLIUU.

13. Metonb! onpeaeneHuns BA3KOCTH.

14. JIBuykeHue Tel B )KUJIKOCTAX U ra3ax.

15. SIBnenus nepeHoca B TEPMOJIMHAMUYECKH HEPABHOBECHBIX CHCTEMAX.

16. CBOMCTBO peanbHbIX KUAKOCTEH U TBEPABIX TEIL.

17. DnexTpuueckuii TOK B METAJIJIaX, BAKYYME U ra3ax.

18. IIpyXHHHBIH, GPU3NIECKUN U MATEMATUIECKUI MasiTHUKH.

19. Cnoxenue koaebaHuu.

20. ITepeMeHHBII TOK.

21. 3ByKOBBIE BOJIHBI M UX XapaKTEPUCTUKH. YIbTpa3Byk. DddekT Jlomnepa B akyCTHKE.

22. DAEKTpOMarHuTHHIE BOJIHBI.



23. JIunzsl. [ToctpoeHune n300pakeHUid B IMH3aX.

24. OnTtuueckue cuctembl. Adeppannu (IOrpelHOCTH) ONTUYECKUX CUCTEM.
25. dorometpus.

26. Ilpumenenune naTephepeHIINN CBETA.

27. Ilonsartue o ronorpadumu.

28. Uznyuenue BaBunoa-YepeHkona.

29. 3aKOHOMEPHOCTH TEIIOBOT'O U3ITyYECHHS.

30. PannoakTuBHOE U3IIy4EHUE U €TI0 BUJIbI

31. ®uznyeckrue OCHOBbI aTOMHOM SHEPTrEeTUKH.

32. DneMeHTapHbIE YaCTUIIBl M UX KIIACCH(HUKAIIHAL.

q)OpMBI OTYCTA 110 TCMaM U 3alaHUAM CaAMOCTOATCIIbHOTO U3YUCHUA: KOHCIICKT, FJIOCCElpPIfI,
CO6€CC,I[OBaHI/IC, npeaoCTaBJICHUEC PCIICHUA 3a1a4.

6. O0pa3oBaTe/IbHbIe TEXHOJOTHHU

[Tpu npoBereHUN y4eOHBIX 3aHATHI NCIOIB3YIOTCS CIEAYIOMNE 00pa3oBaTeIbHbIE TEXHOIOTHH:
MeTtob1 TPOOIEMHOT0 00yUEHUS;

Huckyccns;

Mo3roBoii wrypm;

Pabora B koman/ie (ITpaKTHYECKHE U JIAOOPATOPHBIC 3aHSITHSA);

[TpoekTHBII MeTO1 (JTaOOpaTOPHBIC 3aHATHUSA);

WccnenoBarenbckuii MeTo1 (J1abopaTOpHBIE 3aHATHUSA).

S S

3aHsTHSL, TPOBOAUMBIE C UCIIOJIb30BAHUEM MHTEPAKTUBHBIX OPM 00yUEHUS

Hcnonb3yemblie

Ne KoaunyecTBo

u/n Tema nexkuuun 4ACOB HHTEPAKTHBHbIC

METO/1bI

1 [Ipenmer ¢puzuku. Mertoibl huznyeckoro Huckyccus, MO3roBoi
uccinenoBanus. CTpyKTypa U OCHOBHbBIE 2 HITYPM
TTOHSITHSI MEXaHUKHU.

2 CKopocCTh U YyCKOpPEHHE MaTepUaIbHOU Huckyccus, MO3roBoi
Touku. KuHemarnka BpanaTeapHOro 2 HITYPM
JIBUKEHHSL.

3 IIepBebiit 3ak0oH Hprorona. MHepuuanbubie Huckyccus, MO3roBoit
cucrteMsl otyeta. [IpuHimn IITYPM, BUJIETIEKIIHS
oTHocuTenbHOCTH ["anmuned. Macca. Cuna. 2
Bropoii 3akon HeroTona. TpeTtuit 3akoH
HeroToHa.

4 BsaumonerictBus B npupoae. Cuisl B 2 Huckyccus, MO3roBoit
MEXaHUKE. HITYPM

5 MexaHnueckasi CUCTeEMa TeJl. 3aKOH Huckyccus, MO3roBoi
COXpaHEHUs UMITyJIbca. JIBUKEHHE TN 2 HITYPM
IIEPEMEHHON MacCCHL.

6 Mexanudeckas pabora. MOIIHOCTS. Juckyccus, MO3roBoit
Kunernueckas 1 moTeHIMAIbHAS YHEPTHS. 2 HITYpM
3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIHUH.

7 JluHaMuKa BpallaTeabHOTO ABUKECHUS 2 Huckyccus, MO3roBoi
TBEPAOrO TeJa. HITYPM

8 Jpmxenue B HUCO 2 Juckyccus, MO3roBoit




HITYpM

9 Onementsl CTO. Juckyccus, MO3roBoit
HITYpM

10 | MexaHuKa KUIKOCTEH U ra30B. Juckyccus, MO3roBoit
HITYpM

11 | MonekynspHas pu3rKa U TEPMOTUHAMHUKA! Juckyccus, MO3roBoit
npeameT u Metoasl uccaenosanus. MKT. LITYpM
OnbITHBIE 3aKOHBI HJI€AJILHOTO Ia3a.

12 | YpaBHEHHE COCTOSIHUS UI€aIbHOIO rasa. Huckyccus, MO3roBoi
OcnoBHoe ypaBHeHue MKT. HTYpM

13 | Pacnpenenenue bosbumana. Juckyccus, MO3roBoit
Bbapomerpuueckas gopmyna. HITYpM
Pacnpenenenne Makcseiia.

14 | SlBnenus nepeHoca B razax. Yuciuo Huckyccus, MO3roBoi
COyJapeHHUil MEX1y MOJIEKYJIaMU ra3a. HITYpM
Cpennsist yiHa cBOOOHOTO Ipodera
MOJIeKYJIbl. BHyTpeHHee TpeHue (BA3KOCTb).

Juddysus. TemronpoBoIHOCTB.

15 | CocrosiHue TEPMOIUHAMUYECKUX CUCTEM. Huckyccus, MO3roBoit
[lepBoe Ha4aI0 TEPMOJMHAMUKH. HITYpM

16 | Bropoe Hayano TepMoauHaMuKu. TenaoBoit Huckyccus, MO3roBoit
nsurarens. Luxn Kapro. Dutponus. ITYpPM
Teopema HepHcra.

17 | Peasnbuble ra3pl. YpaBHeHue BaH-nep- Huckyccus, MO3roBoi
Baauibca. ITYPM

18 | OcoGeHHOCTH MOJIEKYIISIPHOTO CTPOEHUS Juckyccus, MO3roBoit
KUAKOCTEH. SIBneHus nepeHoca B HITYPM
KUAKoCTAX. [IoBepXHOCTHOE HATSKEHUE.

CmaumnBanue. KanusuisipHele sBIEHUS.
Kpucrammueckue TBEpAbIE TENA.
AmopodHnsle Tena. Da3oBble MEPEXOIbI.

1 KuHemaTnka KpUBOJIMHEWHOTO IBUYKEHUSI. Mo3roBo#t IITypM

2 Kunemarnka BpamareabHOro JBUKEHUS. Pabora B ManbIx
[Tpsimast u oOpaTHas 3a7]a4ul KHHEMAaTHKH. rpymnmax

3 JInHamuka mMaTepuagbHOU TOYKH. I'pynnosoe

00CcyXIeHNE

4 JluHaMuKa TBEpAOro Tea Mo3rosoi wrypm

5 Pabota u sHEprus. 3aK0HBI COXpAaHEHUS B Pabota B manbIx
MEXAHHUKE rpymnmax

6 OnemenTbl CTO. MexaHuka )KuaKocTed u Moszrosoi mrypm
ra3oB

7 VYpaBHEHHE COCTOSIHUS UACAIBHOTO rasa. Moszrosoi mrypm
OnpITHBIE 3aKOHBI HJI€AIbHBIX FA30B.

8 [TepBoe Hauaio TepMoauHaMuKu. Bropoe Pabota B manbIx
Ha4aJo TepMoauHaMUKU. TernoBbie rpynaax
JIBUTATEIN U YCIOBUS UX PaOOTHI.

1 DnekTpuyeckuit 3apsa. 3akod Kymnona. Juckyccus, MO3roBoit
DNEKTPUUECKOE M0JIE U ETO HITYPM
XapAKTEPUCTUKH.

2 Teopema ['aycca uist 3JIEKTPOCTATUYECKOTO Juckyccus, MO3roBoi




oyt B Bakyyme. [lorennuan
IEKTPOCTATUYECKOTO OJIS.

HITYpM

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATHUYCCKOM ITO0JIC.

Huckyccus, MO3roBoi

HITYPM

IToCTOSIHHBIN 2JIEKTPUYECKUM TOK.

Huckyccus, MO3roBoi

HITYPM

DneMeHTapHas MJIEKTpUIecKasi Teopus
MeTaisioB. PaboTa BbIxoaa 31€KTPOHOB U3
MeTasuia. DMUCCUOHHBIC SBJICHHUSL.
DJIEKTpUYECKUH TOK B razax. [lna3zma.

Huckyccus, MO3roBoi

HITYpM

MarnutHoe nose. 3akon buo - Capapa -
Jlannaca

Huckyccus, MO3roBoi

HITYPM

3akon Awmriepa. Bzaumoneiicteue

Huckyccus, MO3roBoi

NapajiebHbIX TOKOB. MarHutHas HITYpM
nocTosiHHasA. EMWHUIIEI MarHUTHOM

WHJyKUWUU U HAIIPSKEHHOCTH. [[BHKyIrecs

3apsbl 1 MaruuTHbIE o, Cuta JlopeHniia.

DJyieMeHThI Teopur MakcBesia st Huckyccus

OJICKTPOMArdMuTHOI'O I10JIA.

Pacuer 21eKTpoCcTaTHYECKUX MOJIEH.

Mo3rosoit wIrypm

[Ipumenenue Teopemsl ['aycca k pacuety

PaGora B MmanbIx

IIOJIEY B BaKyyMe. rpymnmax
[ToreHiuan 3MeKTpOCTaTUYECKOTO MOJIS. I'pynnosoe
CBs13p HaPSPKEHHOCTHU U MOTEHIMAIA. o0cyxieHue

KpaTtkoBpemeHHasi caMOCTOsITeNbHAs
pabota. [TocTOSHHBII 2JeKTpUUECKUN TOK.

Mosrosoit mwrypm

Pacuer snektpuueckux neneu. [Ipasuna
Kupxroda.

PaGora B ManbIx
rpynmnax

KpaTkoBpeMeHHas caMOCTOSATENbHAS
pabota. Pacuer MarHUTHBIX TOJIeH. 3aKOH
buo — Casapa — Jlaruiaca.

Mosrosoit mwrypm

Cuna Ammnepa. [leficTBHe MarHUTHOTO TMOJIS
Ha aBrKymmiics 3apsa. Cua Jlopenia.

Mosrosoit mwrypm

3aKkoH BHGKTpOMaFHHTHOfI HUHAYKIIUH.

PaGora B ManbIx
rpynaax

Onpenenenre NOrpelIHOCTEN IpH
U3MepeHusiX pU3NUecKux BEIUYUH

Mosrosoit wrypm

I/I3yquI/IC 3aKOHOB IIOCTYIIATCIIBHOT'O

PaGora B Mmanbix

JBUKCHUS rpymnmnax
N3ydeHne 3aKk0OHOB BpaIllaTeIbHOTO I'pynmnoBoe
TIBIDKEHUSA 00CcyXIeHNE

Cumbl B MCXaHHUKE

Mosrosoi wrypm

3akonbl MKT. Tepmoaunamuka

Pabora B Mmaseix
rpymmax

7 OueHoYHbIe cpeacTBa (MaTepuabl) HJA TeKYIIero KOHTPOJSI YCIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCcTAlMU 00yYAKIIMXCS 110 TUCHUILIMHE (M00Y110)
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Chiucok BOIIPOCOB AJId 9K3aMEHaA

Pu3nyecKkue 0CHOBbI MEXAHUKHU

[IpenMer u cTpykTypa MEXaHUKU. MoJenu 1 OCHOBHBIE OHATHS (painyC-BEKTOP, YPaBHEHUS

JBUKEHHUSI, TPACKTOPHS, IepeMellieHue, MyTh). CriocoObl OMUCAHUS IBUKEHUSI.

CKOpOCTh ABUKEHUS.

Y cKopeHue U ero CoCTaBIISIOLIHE.

Kunemaruka BpamareabHOro JBUKEHUS TBEpAOro Tena. CBsi3b IMHEWHBIX U YTJIOBBIX

KMHEMAaTUYECKUX BEJTUYMH.

3akonbl HetoToHa (nepBbiii 3akoH Hetotona, nunepuus, MCO, macca, MHEPTHOCTD, CUJIa, BTOPOI
3akoH HeroToHa, Tpetnii 3akoH HeroToHa). ['paHullbl n(pUMEHMMOCTH MeXaHUKH HbloToHA.

Cubl B MexaHuke U ux npupoa. Cuia TpeHus (IoKosl, CKOJIbXeHUs, kKaueHust). Jedhopmarmu.

Cuuibl ynpyrocry.

Cunbl B MexaHuke U ux npupoga. Cuiel tarorenus. Cuna tsxecty. ['paBuTaliuoHHoe 1nose

3eMiu. AHOMAINH YCKOPEHUs: CBOOOAHOTO MaJACHHUS.

Wmmynbe Tenna u cucteMsl Tejl. 3aKOH coxpaHeHus umnyJisca. LlenTp macc.

PaGora cunbl. MomuocTs. PaboTa 1 sHEprus npu BpamaTeIbHOM JIBHKEHUU.
. Kunernueckas u noreHuuanbpHas 3Heprus. [Ipumepsl pacuera noTeHIMAIbHON S3HEPTUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOU IHEPTHUH.

Mowment nnepuuu. MoMmeHT cuiibl. OCHOBHOM 3aKOH JUHAMHMKHU BPalllaTEIbHOTO IBHIKEHUS.
MowmeHT umnynbca. 3aKOH COXPaHEHHS MOMEHTA UMITYJIbCa.
YcnoBus paBHOBECHs TBEPAOIo Tena. Buasl paBHOBeCHS.

Jemwxenne B HUCO. Cuibl uHEpIIUN.

CTO. Ilocrynarsr Diinmrerina. [IpeoOpa3zoBanust JIopeHIia u CieCTBUS U3 HUX.
PenstuBuctckas nuHaMuka. OCHOBHOM 3aKOH PEISTUBUCTCKOM TMHAMHUKHU. 3aKOH B3aUMOCBSI3H
SHEPTUU U MACCHI.

JlaBnenue B xuAKoCTH U rase. 3akoH Ilackans. 3akoH Apxumena. YpaBHEHNE HEPA3PBIBHOCTH.
VYpaBHenue bepHyiun U CIIeICTBUS U3 HETO.

Bs3kocTh (BHyTpeHHEe TpeHHe). PesxuMbl TeUeHUs KUIKOCTEN.

MouJuexyasipHas GpU3UKa U TePMOANHAMHKA

MornekymspHas ¢usmnka u TepmoauHaMuka. Ilpeamer u Mmetob! uccnenoBanust. OCHOBHBIE
nonoxxenuss MKT. OTHocuTenpHas aTOMHasi 1 MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA,
MOJIIpHas Macca.

OnbITHBIE 3aKOHBI UAECATBLHOTO ra3a. Y paBHEHUE COCTOSIHUS HI€aIbHOIO ra3a.

OcnoBHoe ypaBHenue MKT. Cpennss kuHeTndeckasi SJHEprus JBUKECHHSI MOJIEKYJI.

3akoH MakcBesuia 0 pacipe/ielIeHUH MOJIEKYJI HJI€aIbHOTO T'a3a 110 CKOPOCTSIM U SHEPTUsM
TEIUIOBOTO JBMKEHUSA. CKOPOCTH ABM)KEHUS MOJIEKYII.

bapomerpuueckas popmyna. Pacripenenenue boiasimana.

SIBnenus nepeHoca (TEemIoNpOBOIHOCTE, MU GY3Hsl, BHyTPEHHEE TPEHHUE).

BuyTpennss sueprusi. Pabota rasza. [lepBoe Hayano TepMOAHMHAMUKH.

Tennoemxoctu. YpasHenue Maiiepa.

AnnabatHbril porecc. YpasHenue Ilyaccona. [TomurponHsiii mporiecc.

Bropoe Hauano TepmoauHaMuky. TerioBele ABUraTeIN U yCIOBUS UX PAOOTHI.

KITJI nuxna (mpsimoro, oopatuoro). Luka Kapuo. Teopema Kapno.

OHTponus u e€ cBoiicTBa. TpeTbe HaYamo TepMoAMHaAMHKH (TeopeMa HepHcra).

PeanpHb1i Ta3. YpaBHenue Ban-nep-Baanbca. I30TepMBl peabHBIX ra30B.

BuyTtpenssist sHeprust uaeanbHoro rasa. gdext xoymns-Tomncona. CxkeHHe ra3oB.
Kunkocrtu: ctpoenue u cBoictBa. [loBepxHocTHOE HaTskeHUe. CmaunBanue. Kanwuisipabie
SIBJICHUS.
. TBepaple Tena: crpoeHue u cBoiicTBa. Ma3zoBbie MEPEXObI.
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JIeKTPUYECTBO M MATHETH3M
DNeKTpUYECKHil 3apsia u ero cBoiicTBa. 3akoH Kynona. Dnexrpudeckoe noje. HanpspkeHHOCTD
nosist. [lorenunman.
Teopema ["aycca JuIst 3I€KTPOCTATHYECKOTO TOJIS B BaKyyMme. PaboTa 3/1eKTpocTaTn4eckoro
noist. LupKyianuust BEKTopa HaNpsy)KEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS.
JusnexTpuKy U uxX TUIBL. DIeKkTpuyeckoe cmenienue. Teopema ["aycca miis
3JEKTPOCTATUYECKOTO MO B JUAIEKTPUKE.
ITpOoBOAHMKH B 3JIEKTPOCTATUUECKOM I0JIE. DIIEKTPOeMKOCTh. KoHaeHcaTOpbl. DHEPIUsl MOJIs.
DJekTpuyecKuil Tok 1 ero xapakrepuctuku. IJ1C. Hanpsoxenue.
Conporusienue npoBoAHUKOB. [locienoBarenpbHoe U napauieabHOE coelMHeHue. 3akoH Oma
JUIS1 OTHOPOJHOTO M HEOJHOPOJHOTO YYaCTKOB LIETIH.
Pabora u momrHOCTh TOKA. 3akoH [[xoyns-Jlenna. O6o0mennslit 3akoH Oma. [IpaBuiia
Kupxroda nns pacyera pa3BeTBICHHBIX LIETICH.
MarauTHoe 1noJje U ero XapakTepucTUuki. MarHuTHoe 1nosie 3eMIIu.
3akoH buo-Caapa-Jlaniaca u ero npuMeHeHHe K pacueTy MoJen.
3akon Amrepa. BzanmonerictBrue mapasuienbHbix TOkoB. Cuna JlopeHiia.
[ToTok BekTOpa MarHuTHOM MHIYKIMH. Teopema ["aycca 71 mOTOKa BEKTOpa MarHUTHOM
uHAYKIUK. L{upkynsanus BeKTopa MarHUTHON MHTYKIMU (3aKOH ITOJIHOTO TOKA).
MarnuTHble cBOMCTBa BellecTBa. J(ua- u napamaraeTuku. @eppoMarHeTu3M.
SIBnenue snekTpoMaruuTHOM nHAYKIMK. 3akoH Papanes. [Ipasuno Jlenna. CamouHayKIus.
B3anmuas unaykuus.
Teopuss MakcBena 115 3JIEKTpOMarHUTHOro noJisi. Buxpeoe anexkrpuueckoe nojie. Cucrema
ypaBHeHul Makceia.
Kone6anus n BoJIHBI

Mexannyeckue konebanus. Bennunnbl, XapakTepusyromiue KoiedaTenbHbli mpoiecc. Buab
MEXaHUYECKUX KOJICOaHMil.
DneKTpOMarHuTHbBIE Konebanus U ux Bujbl. KonebaTenbHbIN KOHTYD.
BosHOBO# mpoliece U €ro OCHOBHBIE XapaKTEPUCTUKU (MEXaHUYECKUE U DJIIEKTPOMATrHUTHBIE
BOJIHBI).

Onruka
Pa3Butue B3ri1/10B Ha TpUpoAy cBeTa. OCHOBHBIE 3aKOHBI FTEOMETPUUYECKOU ONTUKU. JIMH3BI.
WnTepdepenius u qudpaxuus cBera.
Mucnepcus ceta. [londapuzanus ceera. [lornomenne u paccessHue cBera.
KBanrtoBas npupona uznyuyeHus. TeniaoBoe U3IydeHHe U ero 3aKOHOMEPHOCTHU. SIBlieHue
dotorddexra. Dpdext Komnrona.

®u3uka aToMa U AaTOMHOI0 siApa

Mogenu aromoB. Teopus aroma Bogopoza o bopy.
I'unoresa ne bpoiinsa. CooTHomenne HeonpeneneHHocTen [ elizendepra. BepostHoCTHBIN
MIO/IXOJ1 K ONMCAHUIO JBIKEHMS yacTull. Y paBHeHue Lllpeaunrepa.
SAnpo aroma: OCHOBHBIE XapaKTEPUCTUKH U CBOICTBA aTOMHBIX siiep. DHeprus cBs3u. Jledexr
Macchl. PagroakTHBHOCTD.
Snepusle peakunu 1 ux BUAbL. [IoHATHE O SIIEPHON SHEPTETUKE.
DneMeHTapHbIe YacTUIIbl U UX Kinaccudukarus. CoBpeMeHHas pu3ndeckas KapTUHA MUPA.

3agaud K dK3aMeHAIIUOHHBIM OMJIeTamM

MarepuanbHas TOUKa IBMXKETCS 110 3aKOHY: 7 = arsin(5t)i + fcos®(5t) ], rne: a=2m,3=3m.
Onpenenure BEKTOP CKOPOCTH M BEKTOpP YCKOpEHHUs Kak (YHKIUIO BpEMEHH. 3amuIInTe
ypaBHEHHUE TPAEKTOPHH.

MartepuanbHasi TOUKa JBUKETCSA C YCKOPEHUEM, U3MEHSIOIMMCS CO BPEMEHEM 10 3aKOHY: d; =
4t. Haiiti myTh, IPOMICHHBIH €10 3a 4 ¢. HayanbHast CKOpOCTh TOUKH 2 M/C.



Haiitu MOty /16 CKOPOCTH M YCKOPEHHSI TOUKA B MOMEHT BPEMEHHU ¢ = 2 ¢, €CIIM TOYKa JIBUKETCS
10 3aK0Hy: 7(f) = (a+bt)i +(ct+dt*)j,tnea=-9m, b =3 m/c,c =4 mlc,d=-1 m/c’.
JIBIKeHHe MaTepHaIbHOM TOYKH OMKMCHIBAETCS ypaBHEHUAMH: X = At? ; y =Bt , rne A =1 m/c2 ;
B =2 m/c .Onpenenuts: 1) ypaBHEHHE TPAEKTOPUH; 2) CKOPOCTh TOYKM B MOMEHT BpeMEHH t = |
C ; 3) MOJHOE YCKOPEHHUE TOUYKH B 3TOT MOMEHT; 4) HOPMAJIbHOE U TAaHT'€HLIUAIbHOE YCKOPEHUS
TOUYKH B 3TOT MOMEHT.

Teno aBukeTCsl BHU3 PAaBHOYCKOPEHHO MO HAKJIOHHOM IJIOCKOCTH, 3aBUCMMOCTb ITPOHAEHHOTO
MyTH OT BpEMEHHM 3ajaercs ypaBHeHueM: S = 2t — 1,6¢°. Haiitu ko>(pUIIHEHT TpeHHs L Tena o
IJIOCKOCT, €CITH yIoJl HAKJIOHA IJIOCKOCTH K TOpH30HTY paBeH 30

Tank Mmaccoil m, JIBUrasch MO IEPECEYEHHOW MECTHOCTH, 3a Bpems t=1 c mpeoposieBaeT
BO3BBIIICHHOCTH ¢ YKIOHOM (.. YPaBHEHHE €ro JBMKEHHUs Ha STOH BO3BBILICHHOCTH: X = A + Bf
+ CP, rne A, B, C — u3BecTHbIC KOHCTAHTBL. Koadduuument tpenus npu nemwxkenuu y. Haittu
CHJIY TATH, Pa3BUBAEMYIO €[O0 MOTOPOM.

CkopocTb Imynu Maccoil 9 ¢ pu ABMKEHUH B BO3yXe 3a / ¢ yMeHbIIWIack ¢ vg = 900 m/c 1o v
= 200 m/c. Haiinure KOdQPUIUEHT CONMPOTHBIICHHS k, CUMTAsi CHIIy CONPOTHBICHHS BO3IyXa
IIPONOPLMOHATLHOM KBaApaTy cKopocTH: F, = kv’. J[BusKeHHUe My/IU CYUTATh FTOPU3OHTATbHBIM.
lap v nonplii NWIMHAP OJMHAKOBON MAaccChl U paguyca KaTATCS paBHOMEPHO 0€3 CKOJIbKEHUs
[0 TOPU30HTAJIBHOM IOBEPXHOCTH U OO0JNAJAIOT OJMHAKOBOW KHWHETHYECKOM sHeprueil. Bo
CKOJIBKO pa3 OTJIMYAI0TCA UX JIMHEIHbIE CKOPOCTH?

OpHOpOoHBIA AMCK, Maccol /2,64 ke, BpallaeTcsl ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHHUEM, €ro
JIBMKEHHE ONHUCHIBAeTCA ypaBHeHHeM: ¢ = 307 + 2t + . Jluck Bpamaercs HOJ JeiCcTBUEM
MIOCTOSIHHOM KacaTeJIbHON CHUIIbI F = 90,2 H, npuioxeHHoll k o6oxy aucka. OnpenenuTsb
MOMEHT CUJ TpeHUS! My, NENCTBYIOIIMX Ha TUCK MU BpatleHuu. Paguyc aucka R = 0,5 m.
3aBHCHUMOCTH yIjla MOBOPOTa OT BPEMEHHM Il TOUKH, Jiexalled Ha 00ojie Kojeca paanycom R,
3ajaeTcs ypaBHeHueM: ¢ = £ + 0,5 + 2t + 1. K koHIly TpeTeii ceKyHIbl 9Ta TOUKa MOTyYnIa
HOpMaJIbHOE YCKOpeHHe, paBHO /53 m/c’. Onpenenure paauyc Koieca.

I'opusonTanbHast mnatpopma Maccoil /00 ke Bpamaercs BOKPYT BEpTHKAIbHOM ocH,
npoxoasuei yepe3 HeHTp miardopmel, aenas /0 o6/mun. YenoBek maccpit 60 ke cTouT Ha e€
kpato. C kakoil 4acToToil cTaHeT BpalaThes MiatdopMma, €Cliu YeJIOBeK Nepener B e€ 1eHTp?
[Tnardopmy cuuTaTh OHOPOJIHBIM JAUCKOM, A YEIOBEKa — MaTepHabHOW TOYKOM.

O6pyu Maccoii I ke u paguycoM 0,2 m BpalllaeTcsi paBHOMEPHO C 4acToToit 3 ¢/ oTHOCHTENHEHO
ocu O;0; TnpoxonslIel yepe3 cepeuHy ero paaumyca MeprneHIUKyJIsIpHO IUIOCKOCTH o0pyua.
Omnpenennte MOMEHT UMIyJIbca 0Opyya L.

CHapsJ, JeTeBIINHA TOPU30HTAIBHO cO CKOpocThio 80 M/c, pa3opBaiics Ha BeicoTe 30 M Ha /1Ba
paBHBIX ockoika. OJUH OCKOJIOK ymai yepe3 1 ¢ TO4HO moj MecToM B3pbiBa. KakoBa Oynet
CKOPOCTb BTOPOT'O OCKOJIKA U B KAKOM HaIlpaBJIEHUU OH CTAaHET JIBUTaThCsI?

B cocyne 06sémMoM 2 v’ HaxoauTes cMmech 4 ke renus U 2 ke BoAopoja npu temmnepatype 27 'C.
Onpenenuts JaBiI€HUE U MOJISIPHYIO MAacCy CMECH T'a30B.

Cocyn o6séMoM 2V = 4 1 pa3zjmenieH TMOIMOJIaM TOJYIPOHUIIAEMON TMeperopoakoil. B meByio
MOJIOBMHY COCYJia BITYCTHJIM CMeCh a3oTa m; = 1() 2 u Bogopoja m> = 4 2, a B IPaBOil OJIOBUHE
ocrasics BakyyM. Kakoe aBieHue p ycTaHOBUTCS B JIEBOH MOJIOBUHE COCyZa MOCIe OKOHYAHUS
npouecca aupdy3un, ecam uepe3 MEeperopogKky MOXKET MPOHUKATh TOJBKO BOJOPOA.
Temnepatypa B obeux monosuHax ¢ = 27 ’C. MonspHas macca aszota i = 0,028 xe/monw,
MoJisipHast Macca Bojopoja L = 0,002 ke/mons.

16. Bogopol HaXOQUTCs B 3aKPBITOM COCYA€ MO AaBlIeHUuEM p; U TeMueparype 7). Ero HarpeBaroT

710 TeMneparypsl 72 Mpu KOTOPOM MPOUCXOJIUT paciiaj BCeX MOJEKyI Ha aToMbl. KakuM craner
HOBOE JIaBJICHHE BOJIOpOJa po?



17. Ha xakoli BbICOTE HaJ YPOBHEM MODS AaBJICHUE aTMOC(EPHI p BIIBOEC MEHBIIIE, YEM JaBJICHUE Ha
ypoBHe Mops py? Temneparypa Bosayxa 27 ’C u He uzmeHnsercs ¢ BbIcOTOH. Monspnas mMacca
Bo3ayxa u = 0,029 xe/monw, In2 = 0,693.

Kucnopon maccoif 2 kr Obll HepeBelieH U3 COCTosHMsA ¢ mapamerpamu: 2-10° Ila u 1 M°, B
coctosinme - 5-10° [a u 3 M. HaiiTu u3sMeneHne BHyTpeHHElH SHEPIUM M KOJIHMYECTBO TEIIOTHI,
NepeaHHoN ra3y, eciy Mepexo/] MPOXO I CHavYasa 1o H30X0pe, 3aTeM 110 n3obape.

19. Cuna rpaBUTALMOHHOTO TPUTSHKEHUS] JBYX BOJSHBIX OJMHAKOBO 3apsDKCHHBIX —Karlelb
paguycamu 0,1 MM ypaBHOBEIIMBAETCS KYJIOHOBCKOW CHJION OTTaNKuBaHus. OnpenenuTs 3apsij
Karnenb. [I1oTHOCTb BO/IBI paBHa 1 T/cM?

DNEKTpUUECKOE 0JI€ CO3JaHO ABYMsI OAMHAKOBBIMU IapaslIeIbHbIMU IUIACTUHAMU IUIOIIA/IBIO
150 cm? kaxnas. [11acTHHBI pacronokeHbl Ha MajioM (110 CPaBHEHHIO C TMHEHHBIMHI Pa3MepaMu
IUIACTHUH) PACCTOSIHUM JPYT OT Apyra. Ha ogHON M3 MIacTUH paBHOMEPHO pacIpenesieH 3apsii
q1 = - 50 uKu, Ha apyroit q2 = 150 uHKn. Onpenenure Hanps>KkeHHOCTh E 351eKTprueckoro nosis
MEX/1y TJIACTUHAMH U BHE TUTACTHH.

3apsiKeHHasl 4acTUIA JBUKETCS] B MAarHUTHOM mojie ¢ uuaykmnuei B = 0,02 Tn nmo okpykHOCTH
co ckopoctbio 200 m/c. Pamuyc oxpyxsHoctu R = 0,1 m. Halitu 3apsan uyacTuimsl, ecnu ee
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KUHETHYECKas SHeprus pasHa 3,2-107° Jix .

22. ]Iea OECKOHEUHO JJIMHHBIX MPSIMOJUHEHWHBIX MPOBOJHUKA C TOKaMH 6 A u 8§ A CKpelieHsbl
MEePIEHIUKYISAPHO APYyT ApyTy. OnpenenuTs UHIYKIUIO U HANPSHKEHHOCTh MAarHUTHOTO TTOJIS
Ha CepeMHE KpaTyalllero pacCTOsIHUS MEKIy IPOBOAHUKAMH, paBHOTO 20 cM.

MarepuanbpHas Todka Maccor | T koseOnercs TapMOHHYECKU. AMILTUTY 1A KojieOaHuii paBHa 5
cM, IUKJIMYecKas dyacTora 2 ¢, HauansHas dasza @o = 0. OnpenenuTs cuiy, AeHCTBYOILYIO HA
TOYKY B 3TO MOMEHT, KOr/1a €€ CKOpOCTh paBHa 6 M/C.

MatepuanbHas Touka Maccoi 0,01 kr coBepiiaeT rapMoOHUYECKHE KOlIeOaHusl C IEPUOAOM 2 C.
[onunas sHeprus kone6momeiics Touku 10 JIx. Haiitu ammiuryny komeGaHuif, Hanmcath

YpaBHCHUC KOJ'IC68.HI/II\/’I, HaWTH HauOOJIbIICE 3HAUCHUE CHIJIBI, I[eI\/'ICTBYIOIJ_[eI\/’I Ha TOYKY.
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Kunernueckast sHeprus 3J€KTpOHOB, BEIOUTHIX M3 LI€3MEBOI0 KaToja, paBHa 3 3B. Onpenenuth
IIpU KaKOM MaKCHMAalbHON JUIMHE BOJHBI CBETa BHIOMBAIOTCS 3JEKTPOHBI. PaboTa BeIXxona /i
ne3us 1,8 3B.

Karox ocsemaercst ceetoM ¢ quHoM BoiHbl 200 HM. PaboTa BbIX0/a 3J€KTPOHOB U3 HETO
4,5-10"° u/Ix. BouiereBiue u3 kKatoaa GOTOIEKTPOHBI TONAAAI0T B OJHOPOJHOE MATHUTHOE
nosne ¢ uHAyknued 2 T nepneHaAuKyJIsIpHO JIMHHWSAM MAarHATHOM WHAYKIMM W HAaYWMHAIOT
JBUTaThCA [0 OKPYKHOCTH. HaliTh namMeTp OKpyKHOCTH.

Mexay maockocTaMu nonspuszatopa I1 u amammsatopa A yrom pased 60°. Bo ckonbko pas
YMEHBIIUTCA WHTEHCUBHOCTb €CTECTBEHHOI'O CBETa IO BBIXOJE W3 aHAJIU3aTopa, €ClU MpH
MIPOXOKICHUH KaXJI0T0 KPUCTAJIIa TIOTEPH COCTABIISIIOT 4 %?

28. Onpenennute NPUUMHBI, 3aMPEIIAIONINE CIEAYIONINE MPOLECCHI:

) T A+ n

2) m+p—o>K +K

3) K+n—» Q +K'+K°

4) n+tp—oXt+A°

5) T > pwte te
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8. Cucrema oneHUBaHMS MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHUs

®Dopma KOHTPOJISI 3a onny padory
Munum. | Make. 6a/u10B Bcero
0aJ110B
Tekymuii KOHTPOJIb:
onpoc 3 6annos | 5 6annos 10
mecmupoearue 10 bannos | 14 bannos 14
UHOUBUOYATIbHOE 3a0aHue (6bINOIHEeHUe U 3auuma) 10 6annos | 18 bannos 18
nabopamopuas paba (evinoaneHue u 3auuma) 3 banna 6 bannos 18
[IpoMexxyTouHas arrecTanus 10 40 40 6annos
(aK3aMmeH)
HToro 3a cemectp (Qucyuniuny) 52 100 100
3a4ém/3auém ¢ OYeHKOU/IK3aMeH bannos

9 Y4yeOHO-MeTOAUYeCKOe U MH(POPMAIIMOHHOE o0ecTieYeHne TUCIUIITTUHBI

9.1. OcHoBHasi JIUTepaTypa
@dusnka : yueOHUK M mpakTHKyM i By30B/ B. A. Unbeun, E. }O. baxtuna, H. b. Bunorpanoga,
I1. Y. Camoiinenxo ; nox penakuueid B. A. Unbuna. — Mocksa : M3aarensctBo FOpaiit, 2025. —
399 c. — (Bsicmee obpazoBanue). — ISBN 978-5-9916-6343-4. — TekcT : anekrponnsiii // 3bC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/468872.
HukepoB, B. A. ®usuka: ydyeOHUK M mpakTukym 1 By30B/ B. A. HukepoB. — Mocksa :
WznarensctBo HOpaiit, 2025. — 415 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-9916-4820-2.
— Texer : anexktponnslii / DbC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/469151.

9.2 JlonoiHuTeIbHAS JIUTEPATypa

Ailizennion, A.E. ®usuka: yueOHMK W HpakTHKyMm ais By30B/ A. E. AlizeHuoH. — Mocksa :
WznarensctBo FOpaiit, 2025. — 335 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00487-8.
— Texct : anextponnsiii // IBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/468869.
bopnosckuii, I'. A. O6mias ¢pusuka B 2 1. Tom 1 : yue6HOe mocoGue it By30B / I'. A. Bopnosckuii,
3. B. bypcuan. — 2-e u3a., ucnp. u gon. — Mocksa : U3natensctBo HOpaiit, 2025. — 242 c. —
(Bricmee obpazoBanue). — ISBN 978-5-534-05451-4. — Texkcer : anextponssiit / DBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/473141.
Bbopnosckuii, I'. A. O6mias ¢pusuka B 2 1. Tom 2 : yue6HOe nocobue juist By30B / I'. A. Bopnosckuii,
3. B. bypcuan. — 2-e u3g., ucnp. u gon. — Mocksa : U3narensctBo Opaiit, 2025. — 299 c. —
(Beicmiee o6paszoBanue). — ISBN 978-5-534-05452-1. — Tekcr : snektponHsiii / DbC IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/473350.

9.3 IlpoeccnonanbHbie 0a3bl JAHHBIX M MHPOPMALMOHHbIC CIPABOYHBbIC CHCTEMbI

COBPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOI Uil

OnepaunoHHbIe CHCTEMBI
o  Anvm Jlunykc: poccuiickast orepanioHHas cucTeMa, 00ecIeurnBaroIias BHICOKUN ypPOBEHb
0€30MaCHOCTH U COOTBETCTBUE HAIIMOHAIBHBIM CTaHapPTaM.
e PEJ] OC: oredyecTBeHHas pa3paboTKa, OPHEHTUPOBAHHAS HAa UCTIONB30BaHUE B
roCy/IapCTBEHHBIX YUPEKACHUIX U 00pa30BaTEIbHBIX OPraHU3aALUAX.
o Acmpa Jlunykc: cuctema C TIOBBIIIEHHBIMU TPEOOBaHUSIMHU K O€30MaCHOCTH, aKTHBHO
MpUMEHsieMasi B Pa3JIMYHbBIX CEKTOpPaX, BKIIIOYast 00pa3oBaHUeE.
e OC POCA XPOM: onepaiiuoHHas cCUCTeMa IpeHa3HaueHa /Ui OCHAIIEHUS pabounX MeCT
MoJIb30BaTesieit 0e3 crenuaibHbIX TPEOOBaHMM M0 HH(POPMAITMOHHOW 0€301TaCHOCTH.
Od¢ucHble NaKkeThl
o  MotiOguc: poccuiickuii 0(MCHBIN MAKeT, BKIIOYAIOIINI TEKCTOBBIA PEIaKTOP, TAOIUIHBIN
MIPOLIECCOP U IPYTHE HHCTPYMEHTHI JUIsl pabOThI C TOKYMEHTAMH.


https://urait.ru/bcode/468872
https://urait.ru/bcode/468869

e P7-Ocguc: emie 0JHO OTEUECTBEHHOE pEIICHUE, MOIePKUBatoIee padoTy ¢ TEKCTaMH,

TaOIUIIaMU ¥ IPE3CHTAIUSMHU, IIOJTHOCTBIO coBMecTuMoe ¢ (hopmaramu Microsoft Office.
AnTHBHUpYCcHOe [10

e Kaspersky Lab: onuH U3 BeAyIIUX MUPOBBIX Mpon3BoauTeNel anTuBupycHoro [10, mmpoko
UCTIOJIB3YEMBIN B 00pa3oBaTeNbHBIX yUpexkaeHusx Poccun.

e Dr.Web: Hane:xHO€ aHTUBUPYCHOE PELICHNE C MHOTOJICTHEH UCTOPUEH NCIIOIH30BAHUS B
y4eOHBIX 3aBEJICHUSIX.

BujeoxongepeHuun u KoJu1adopanus

o Cgepym: oTedecTBeHHAs matdopma s BUACOKOHPEPECHIIUN U COBMECTHOM paboThI,
CO3/IaHHAs CIEIUAIBHO 7151 00pa30BaTEIbHBIX HYXKI.

o fuoexc.Tenemocm: cepBuc ot SIH/eKca, 00eCeUnBAIOIINN HAIEKHYIO BUIEOCBS3b U
y10OHBIE MHCTPYMEHTHI [T OHJIAH-00yYeHHsI.

e TrueConf: poccuiicKoe peleHue Uit BUACOKOH(PEPEHIINHI, TTIOAIEPIKUBAIOIIEE BHICOKOE
KaueCTBO CBSI3U M MIMPOKHE (DYHKIMOHAIBHBIE BO3MOKHOCTH.

o MTC Jlunx: nenaer KOMMYHHKAIIMIO CO CTYJI€HTAMH U COTPYIHUKaMHU ObICTpee,
pe3yJbTaTUBHEE U BBITOJIHEE; MTO3BOJISAET 3PPEKTUBHO PEIIUTh BCE 33]]a4l By3a MO OHJIAMH-
KOMMYHHKAIHSIM.

CYB/l (Cucrembl ynpasJjieHus1 0a3aMHU JAHHBIX)

e Postgres Pro: oteuectBeHHas Bepcus PostgreSQL, agantupoBanHast isl UCIIOJIb30BAHMUS B
Poccun n akTHBHO pUMeHsieMast B 00pa30BaTeNIbHBIX YUPESIKICHUSAX.

e Peo basa /lannvix: poCcCUCKasi CUCTEMA yIPABJICHHS 0a3aMu JaHHBIX, OCHOBAaHHAs Ha
Firebird u o6ecnieunBaroiasi BBICOKYIO HaI€KHOCTb U TPOU3BOJUTEIIBHOCTD.

e YDB (panee Yandex Database): Mmaciitabupyemas 6a3a JaHHBIX OT SIHIEKca, TOAXOAIIAas
JUTSL pa3NTUYHBIX 33124, BKITI0Yast 00pa3oBaTelIbHBIE.

Oobs1auyHOe XpaHuINIIe

o Anoexc./[uck: 0Te4eCTBEHHOE 00IaYHOE XpaHWINIIE, TIpelaratoliee y100HbIH JOCTYH K
(aiiinaM 1 UHTErpaluo ¢ IpyruMH cepBucamu Sxaexca.

o (Obnaxo Mail.ru: emie ogHO MOMYJISIPHOE POCCUICKOE PEIICHUE /I XpaHSHUST U1 OOMeHa
¢aitnamu, aKTUBHO UCTOJIb3yeMOE B 00pa30BaHHH.

o  MoiiOguc Xpanunuwe: 4actb opucHoro nakera MoitOduc, obecrieunBaromas 6e30macHoe
XpaHEeHHE ¥ COBMECTHYIO paboTy ¢ JOKyMEHTaMH.

Cucrema ynpasJieHust 00y4eHHeM

o [Inamgopma Teachbase: cucrema TUCTaHIIMOHHOTO 00yUYEHHMsI, KOTOpask NpeAHa3HAYeHA
JUIs aBTOMaTHU3allMU Ipo1eccoB 00yUeHHs 3a CYET CBOEBPEMEHHOT0 00yueHus e
MOJTb30BaTENIe M BO3MOKHOCTH OIIEPATUBHOTO KOHTPOJIS 32 IMOJATOTOBKON M
NEPEnoArOTOBKOM MOJIb30BaTeNeH.

o iSpring Learn: LMS ¢ NONHBIM IUKJIOM O0yUYEHUSI.

e GetCourse: mnatdopma JJisi OHJIAWH-IIKOJbI, TaeT BO3SMOXHOCTh CO3aBaTh TPEHUHTH,
BecTH 0asy.

e Stepik: poccuiickas oOpa3oBaTenbHas 1aTGopma U KOHCTPYKTOp OECTIIaTHBIX U MIaTHBIX
OTKPBITBIX OHJIAMH-KYPCOB U YPOKOB.

CucreMbl ynpaBJieHUsI IPOEKTAMH U COBMECTHOM padoThI

e fnoexc.Tpexep: poccuiickasi cucteMa Jjisl yIpaBJieHHs 3a1a4aMi U IPOEKTaMH,
WHTETPUPOBAHHAS C IPYTUMH cepBUcaMu SHeKca.

o Coepa: nnardopma s yIIpaBIeHUS TPOSKTAMHU U 3aJ]a4aMu, IIUPOKO UCTIONb3yeMasi B
POCCHUHCKHUX KOMIaHUIX U 00pa30BaTEIbHBIX YUPEKACHUSIX.

o Tpexep P7-Og¢huc: vacts opucHoro nakera P7-Oduc, mpemnararomniasi HHCTpYMEHTBI 151
COBMECTHOI paboThl U yIpaBiIeHUS MPOEKTaMHU.

o TeamStorm: nnaTgopma AJis yIpaBJIeHUs] KOMaHIaMH U IPoIieccaMy pa3padOTKH.
DopMbI ¥ ONIPOCHI



o fnoexc.@opmbi: POCCUICKUIN CEPBUC AJISL CO3AAHUS OTIPOCOB U aHKET, MPeIararoIuii
yI0OHBIE HHCTPYMEHTHI JIJIsl cOOpa U aHalu3a JaHHbBIX.

e Cepsucvt om IC: Vnpasnenue: cneniaau3upoBaHHbIE PELIEHMS ISl CO3IaHUS U aHaIU3a
OIIPOCOB U aHKET, UCII0JIb3yEeMbI€ B POCCUHCKUX OpraHU3aIHsiIX.

o Testograf: cepBUC IJsl CO3/1aHUS OMPOCOB, aHKET U TECTOB JIJISl KIIMEHTOB U COTPYAHHUKOB.
OH npenocraBiseT HA0OP UHCTPYMEHTOB IS CO3JAHMSI M aHAIHM3a OMIPOCOB, & TAKKE JIJIS
yIpaBlIEHUS pe3yIbTaTaMU U OTYETAMH.

e  Univer Online. Aukemuposanue: ipeJHa3HavyeH Jisi cOopa U MPeA0CTaBICHHS PyKOBOJICTBY
BYy3a aKTyaJIbHOM MH(POPMALIMU O KayecTBE 00pa30BaTeIbHOIO IMpolecca

IIporpammel 1i1s1 padorsl ¢ PDF-1oxkymenTamu

e PDF Commander: poccuiickoe pemienue 1y padotsl ¢ PDF-daitnamu, npeiararomee
MIUPOKUH (QYHKITUOHAT JIUIS CO3/IaHUs, PEJAKTUPOBAHUS U TIPOCMOTPA TOKYMEHTOB.

o  MouOguc Cmanoapmmuuwiii. JJokymenmul: 9acth oprucHOro nakera MoiOduc, BKIIOYArOIIAs
HUHCTpYMEHTHI A1 paboTel ¢ PDF-nokymenTamu.

e Master PDF: MHOTO()YHKIIMOHAJIbHBII U MIPOCTOM B UCIIOJIL30BAHUU PEeIaKTOp (HaiiioB B
dbopmate PDF.

e Content Al (ABBYY): MHOTOGYHKIIMOHATIBHBINA PEIAKTOP I pelieHus aoobix 3anad ¢ PDF
1 OyMa)KHBIMU JJOKYMEHTaMHU.

ITouToBbIE KIHEHTHI

o  KpunmoAPM I'OCT 3: ynuBepcaibHOE MPHIOKEHHE 1 pabOThI C JEKTPOHHBIMU
JIOKyMEHTaMHU CO BCTPOEHHBIM MTOYTOBBIM KIIMEHTOM, ITO3BOJISIFOIIIUM O€30MacHo
oOMeHMBaThCs (haitiamu.

e P7-O¢uc. Opeanaiizep: npeqHa3HayeH sl yIpaBIeHUs IOYTOM, AETOBBIM PACIIUCAHUEM,
paboThHI C KOHTAKTAMH W IJTAHUPOBAHUS 3a]1a4.

e  RuPost Desktop: npenocTaBiseT NOJHbIM HAOOP MHCTPYMEHTOB JIJIsl OpraHU3alliy Ballei
pabodeii )KU3HU. ITO BKIIOYAET B ceOs ympaBlIeHUE MMOYTOM, KaTeHIapsIMH, KOHTAaKTaMH,
3a/1auaMu 1 JjaKe MaHellb ObICTPBIX KHOTOK JIJisl y100CTBa.

CnpaBouno-npaBoBas cucrema «Koncynprantllnoc», Bepcus «xkcnepr»
«AHtumaruat.BY3»

Pecypchl 271K TpOHHO-0MOIMOTEYHBIX CUCTEM:
www.iprbookshop.ru
www.biblioclub.ru
www.elibrary.ru
www.e.lanbook.com
www.polpred.com

MRS

Ob6pazoBarenbHble pecypchl ceTh «HTepHeT»

www.fizportal.ru
www.edu.ru
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10 Obecneyenue 00pa3oBaTeJbHOIO Mpouecca AJA JUI ¢ OTPAHUYECHHBIMH BO3MOKHOCTAMU
310POBbSI H HHBAJINI0B

YueOHble W y4eOHO-METOAMYECKHE MaTepuaibl I CaMOCTOSATENBHOM  paboThI
o0ydaromuxcsi U3 4Kcia WHBAIUAOB M JIUIl C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (OB3)
MPEeOCTaBIAIOTCS B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHUSIM HX 370POBbs M BOCHPHUSATHUS
nHpopManuu:

Jnis cnenbix U c1abOBUASILINX:


http://www.iprbookshop.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/
http://www.e.lanbook.com/
http://www.polpred.com/
http://www.fizportal.ru/
http://www.edu.ru/

- JEeKIMH O(QOPMIISIOTCS B BHUJIE 3NIEKTPOHHOIO JOKYMEHTA, JOCTYIIHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CHEIHATN3NPOBAHHBIM IIPOIPAMMHBIM 00€CIICUeHUEM;

- IIUCbMEHHBIE 3aJaHUs BBIIIOJHAIOTCS Ha KOMIIBIOTEPE CO CHELHAIM3HMPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHHEM, HJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHANBUAYAIbHOE paBHOMEpPHOE ocBelleHue He menee 300 Jrokc;

- U BBINOJMHEHMS 33JaHUs TPU HEOOXOAMMOCTH TNPEAOCTABISETCS YBEIUYMBAIOLICE
YCTPOHCTBO; BO3MOKHO TAaK)K€ MCII0JIb30BaHUE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

- MUCHbMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- DK3aMeH M 3a4€T IPOBOJATCS B YCTHOW (hOpMe MM BBINOIHSAIOTCSA B MUCbMEHHOH (opme
Ha KOMITBIOTEPE.

JUis Ty Xux ¥ c1a0oCiblalmX:

- JeKuuu Oo(OPMISIOTCS B BHUAE JJIEKTPOHHOIO JOKYMEHTa, JHOO TpeIoCTaBiseTCs
3BYKOYCWJIMBAIOLIasl arnapaTypa HHAUBUYaIbHOTO M0JIb30BaHMS;

- MUCHbMEHHBIC 3aJJaHUS BBITIOJIHAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMeH U 3auéT MpPOBOJATCS B IHUCbMEHHOW (opMe Ha KOMIIBIOTEPE; BO3MOKHO
npoBesieHue B (popMe TECTUPOBAHHSL.

Jlnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATENIBHOTO anapara:

- JeKmuu O(QOPMIISIOTCS B BHJIE JJIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C TOMOIIBIO
KOMIIbIOTEpA CO CHEIHMATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEUeHUEM;

- TUCbMEHHBIC 3aJaHUs BBINOJNHSAIOTCS Ha KOMIBIOTEPE CO CHEIHATH3HPOBAHHBIM
IIPOrpaMMHBIM 00eCIieueHUEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (hOpME WM BBHIMOIHSAIOTCS B MHUCBMEHHON (popme
Ha KOMIIBIOTEPE.

[Tpy HEOOXOMUMOCTH TIPEyCMaTPUBACTCS YBEITMUYEHUE BPEMEHH IS TIOATOTOBKU OTBETA.

[Tponienypa npoBeeHUs] IPOMEXYTOUHOM arTecTaluu A 00y4aroluXcsl yCTaHaBINBACTCS
c yu€TOM WX WHAMBHIYaJbHBIX Ncuxodu3mueckux ocoOeHHOcTel. [IpoMexxyTouHass arTecTarius
MOXET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipr mpoBeneHWH MPOIETYPHl OLIEHUBAHHUS PE3YJIbTaTOB OOYYEHHUS IPEIyCMAaTPUBACTCS
UCMOJb30BaHUE TEXHUYECKUX CpEJCTB, HEOOXOAUMBIX B CBA3M C HMHJIUMBUAYaJIbHBIMU
OCOOEHHOCTSIMU 00yyaroluXxcs. DTH CPEACTBA MOTYT OBbITh MPEJOCTABIEHBl YHUBEPCUTETOM, WU
MOTYT UCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[IpoBenenue  mpomeaypsl  OICHMBAaHUS  PE3YyNbTaTOB  OOydYeHHUS  JOMyCKaeTcs ¢
UCIOJIb30BaHUEM JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

ObecnieunBaeTcsi AOCTYNl K MHGOPMAIMOHHBIM M OuMOIMOrpaduyecKkuM pecypcaMm B CETH
WuTepHer i kaxaoro o0yyatomierocst B popmax, ajanTHPOBAHHBIX K OTPAHUYECHUSAM UX 370POBbS
Y BOCIIPHUATHUS HH(DOpMAITUH:

Jlnst cnenbIX U cnaboBUAALIHNX:

- B [Ie4aTHOM (hopMe YBETNYEHHBIM HIPUPTOM;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B (hopme ayauodpaiina.

Jis TIyXux U ciaboCbIIaIinX:

- B Ie4aTHoOM (opme;

- B (hOopMe 3IEKTPOHHOTO JOKYMEHTA.

Jist o0y4aromuxcst ¢ HapyIIeHUsSIMU OMTOPHO-IBUTATEIHHOTO arapara:

- B Ie4aTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

VY4eOHble ayTUTOPUM 7Sl BCEX BUIOB KOHTAKTHON M CaMOCTOATENBbHOM pabOThl, HayuHas
OuONIMOTEeKa M WHBIC MOMELICHUS JUIi OOYyYEHHUS OCHAIIEHBI CIEIHAIbHBIM OO0OpPYJOBAHUEM H
y4e€OHBIMH MECTAMHU C TEXHUUYECKHUMHU CPEJCTBAMU OOYUCHHUS:

Jist crensIX U caboBUASAIIHNX:

JUI TIyXMX U C1a00CbIIIAIINX:



- aBTOMAaTHU3WPOBAaHHBIM pabOYUM MECTOM JUIS JIIOAEH C HapyIIeHHEM Cciayxa H
C1a00CIIBIIIAIINX

- aKyCTUYECKHI YCUIUTEb U KOJIOHKH,

Jiist o0yyaromuxcs ¢ HapyUIeHUsIMU OMOPHO-ABUTaTeIbHOTO armapara:

- IEPEABMKHBIMHU, PETYIHPYEMBIMHU 3proHoMuuecKkumu mapramu CHU-1;

- KOMIIBIOTEPHON TEXHUKOMN CO CIIEHUAIbHBIM TPOrPAMMHBIM 00ECTICYCHHEM.

11 MarepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHHILINHBI (MO1yJIs1)

[Ipu wu3yueHuu Kypca (U3MKM CTYIEHTHl NOJb3YIOTCA JIEKLMOHHBIMU ayIUTOPUSMH
OCHAIIIEHHBIMU KOMITBIOTEPOM U MIPOEKTOPOM; Jab0paTOPHsIMU MEXaHUKH, MOJICKYJISIPHON (PU3UKH,
IEKTPOJVHAMUKHU, ONTHKU Kadeapbl 3JIEKTPOIHEPreTUKH M (QU3UKH, KOTOpble OOEeCIeyYeHbI
TUINOBBIM  J1a0OpaToOpHbIM ~ OOOpPYJOBaHWEM M ABTOMATH3UPOBAHHBIMH  J1a0OPATOPHBIMU
KOMILJIEKCaMH.



YTBEPX/IEHO
[TpoTokou 3acenanus kadeapoblt
Ne oT

JUCT UBMEHEHUMHA

(Msmenenuss u oonoanenuss 6 PII[] enocsamcs edcecoOno u ogopmisromes 6 OAHHOU
Gopme. H3meHenus 8HOCAMCA 3AMEHOU OMOENbHBIX JUCMOE (CIApblll TUCT NPU IMOM YEEMHbIM
MAapKepom nepeuepKusaemcsi, a HOBblll JUC ¢ USMEHEeHUeM CMeNniepoM NPUKAIbleaemcs K pabouetl
npoepamme  (Xxpanumcsi Ha Kageope), 6 anekmpounou gopme PII] Oondcna  Ovimb
AKMyanu3upOBaHHOU 6ce20d, m.e. ¢ BHeCEHHLIMU USMEHEHUSMU.

Ipu nanuuuu 60161020 KOIUYECMEA USMEHEHUL U NONPABOK, 3AMPYOHAIOWUX NOHUMAHUE,
BO3HUKWIUX 6 C653U C U3MeHeHuemM HopmamueHou Oasvt BO u opyeum npuuumnam, npogooumcs
noauwvii nepecmomp PIIJ (m.e. evinyckaemcsa nosas PII/]), komopas npoxooum ece cmaouu
NpoBepKU U YMBEPHCOEHUsL).

B paboueii mporpamme (Modyie) TUCIUILINHBI

(Hazsanue oucyuniuHol)
110 HAIPABJICHHUIO TTOATOTOBKH (CHEYUAIbHOCMU)

Ha 20 /20 y4eOHBIi roj

1.B BHOCSTCS CJICIYIOIINE U3MEHCHUS:
(an1emenm paboueti npocpammoi)
| ;

2.B BHOCSITCSI CIIEAYIONUE HU3MEHEHUS:
(an1emenm paboueti npocpammoi)
2 ;

3.B BHOCSITCSI CIIEAYIONINE U3MEHEHUS:
(anemenm paboueti npocpammoi)
R T ;

3. .

CocraBureinb MTOATHUCH pacmndpoBKa MOIMTUCH
nara

3aB. xadeapoit MOJINCH pacu@poBKa MOANUCH



